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1.HEJIb 1 HIEPEYEHD IIVIAHUPYEMBIX PE3YJIBbTATOB OBYYEHUS 110
JAUCHUIIVIMHE, COOTHECEHHBIX C INTAHUPYEMBIMHU PE3YJIBTATAMHU
OCBOEHMS TIPOT'PAMMBbI BAKAJIABPUATA

[lenbto u3yyeHHs AUCLUUILUIMHBI «BpIcIIasg mareMaTHka» sBiseTcsl (GOpPMHUPOBAHHE Y
06yqa10m1/1xcsl CHCTEMBI 3HAHMM M HAaBBEIKOB II0 BBICHICH MaT€MaTHuKeE, HGO6XOI[I/IMLIX IJIg pelIcHUs
IIOCTABJICHHBIX 3a1a4.

B pesynbrare ocBoenuss OIIOIl OakanmaBpuata oOydarouIuiics IODKEH OBIAJIETh
CIIEJTYIOUIMMHU Pe3yIbTaTaMK O0YUEeHHUs 110 JUCHHUIUIMHE:

Koanl Pe3yabTaTsl IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs
KOMIIETEHIINH OcBoenusaOIIOIT 10 TMCIUIIINHE
CnoocobeHn VK-1.1 3HaeT OCHOBBEI CHCTEMHOIO IIOOXOIa K

OCYIIECTBIISITh MMOUCK, |OCYIIECTBICHUIO TOKMCKA, KPUTHYECKOTO aHalu3a |
KPUTUYECKUM aHAJIU3 M |[CMHTEe3a WH(OpMAIMU JUIsl PEIIeHUs] MOCTaBICHHBIX
CHHTE3 HHpOpMalMY, [3a/1ad;

npuMeHsTh cucTeMHbIi [YK-1.2.YMeeT npuMeHSTh CHUCTEMHBIM TOAXOJ Ha
MOAXOJ JIJIsl PeIlIEHUs]  |OCHOBE IOMCKA, KPUTUYECKOrO aHalM3a W CHHTE3a
MOCTABJICHHBIX 33/1ad  [MHGOpMAITUH JUIS perieHus 3a7a4 B
podeccroHanbHOM 00J1aCTH;

VK-1.3.Bnageer HaBBIKAMH IIOMCKA, CHHTE3a U
KpUTUYECKOTO aHaim3a uHGOpManmuu B  CBOEH
MpodeCCHOHAIBHOW 00JIaCTH; BJIANEET CHUCTEMHBIM
[MOAXOJ0M JUJIsl PEIlICHUsI TOCTABJIEHHBIX 3aau.

VK-1

2.MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOIl BAKAJTABPUATA

Jucoumimaa 51.0.09«BrIcimas MaTeMaTHKa» OTHOCHUTCS K 00sS3aTenbHOM yacTh Oyoka 1.
«ducuurmnsl (Moxynn)» yueoHoro ruiana OITOII 6akanaBpuata Mo HampaBJIEHUIO TIOTOTOBKU
38.03.05  bwusnec-undopmaruka. JucummimHa ~— «Bpicmmas  mMaTeMaTHKa» — M3y4daeTcs
oOyyaromuMucs oyHoi (GopMel 00yueHusBl, 2 cemecTpax, OUHO-3a04HON (HOPMBI 0OyUEHUS — B
1, 2 cemecTpax.

3HaHUs, YMEHUS U HABBIKU, MOJYYEHHBIE MPU HM3YUYCHHHM AUCHUIUIMHBI «BpIciias
MaTeMaTukay, OyAyT HEOOXOAMMBI [UJIsl YIIyOJEHHOTO M OCMBICIEHHOTO BOCHPHUATHUS
JUCIUILINH: «/uckpeTHas MaTeMaTHKay, «CriennanbHbIe pazziensl MAaTEeMaTUKN,
«Maxkpo3KOHOMHKa», «MHUKPOIKOHOMHUKA», «IKOHOMETPUKA», «IKOHOMHUKO-MAaTEMAaTHYECKOE
MOJIEIMPOBaHUEY, «CUCTEMBI OJAECPKKU U METOABI IPUHSTHS PELLICHUI».

Ob6nacte mpodeccrnoHalbHON AESITeNTbHOCTH, Ha KOTOPYI0 OPHUEHTUPYET IUCIMILIMHA
Breicmmas marematnka, Bkmoyaer: 06 CBsizp, HMH()OpPMAlMOHHBIE ¥ KOMMYHHMKAIlMOHHBIE
TEXHOJIOTHH.

Tunbl 3amad ¥ 3amaud NPO(ECcCHOHANBHOM JEATENbHOCTH, K KOTOPBIM TOTOBUTCS
oOyJaromuiics, onpeeneHbl Y4eOHbIM MJIaHOM, @ UMEHHO: OCYIIECTBISATh MOUCK, KPUTHUECKUN
aHaM3 M CHUHTE3 MH(OPMALUU, TPUMEHITh CUCTEMHBIN MOAXOJ Ul PEILICHUS MOCTABICHHBIX
3ajad.



3.0BbEM JUCLUIJINHBI B 3AUETHBIX EJJMHULIAX C YKA3AHUEM
KOJIMYECTBA AKAJJEMUYECKHX YACOB, BBIIEJTEHHBIX HA KOHTAKTHYIO
PABOTY OBYYAIOIINXCS C IPENOJABATEJIEM (IIO BUJIAM 3AHSTHIN) 1
HA CAMOCTOSITEJIbHYIO PABOTY OBYUAIOIUXCS

OO6mmast Tpy10eMKoCcTh(00beM) TUCIUILTUHBI cocTaBisgeT 10 3aueTHBIX enuHUI (3.€.), 360

aKaICMHUYCCKUX YacCOB.

3.1. O0béM TUCHHUIUIMHBI 110 BUAAM y4eOHbIX 3aHATHH (B Yacax)

st ounoii popmbl 00yueHust
OO6mas Tpyao€MKOCTh AUCIUTIINHBI cocTaBiseT 10 3auétHbix eaunaui 360 yacos

O0BEM TUCHUIIINHBI

Bcero uacos

OO611ast TPyA0EMKOCTh UCITUTUTHHBI 360
KonrtakTHas pabora 96
AynautopHas paboTa(Bcero): 96
JIexun 46
CeMuHaphl, TPAKTUYECKUE 3aHATHUS 50
CamoctosiTenbHast paboTta o0ydaronmxcs (BCero) 228
Kypcoas pabora -

3auer T

DK3aMeH 36

JJ1st 04HO-3204HOI GOopMBI 00yUeHHUS
OO6mas TpyA0€MKOCTh AUCIUIUTHHBI cocTaBiseT 10 3auétHbix enunuil 360 4acoB

O0BEéM TUCHUTIIIINHBI

Bcero yacos

OO01ast TPYA0EMKOCTh TUCIIUTUTHHBI 360
KonrakTHas pabora 78
AynuTtopHas padora(Bcero): 78
Ulexkuu 36
CeMuHapbl, NPaKTUYECKUE 3aHATUS 42
CamocrosiTenpHas paboTa oOyqaronuxcs (BCero) 246
Kypcoas pabora -

3auer +

DK3aMeH 36




4. COAEP)KAHUE JUCIUIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3AEJIAM) C YKASAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJTEMAYECKHX YACOB Y BUJIOB YYEBHBIX 3AHATUI

4.1. Pa3geanl AUCHUIVIMHBI ¥ TPYAOEMKOCTh IO BHAAM Y4YeOHBIX 3aHATHIl (B
aKaJeMH4YeCKHX yacax)

Bcero KoanuecTBo yacos
KonTakTHas padora Breayur.
= pabora
=
o HanmeHoBaHMe TeMbl o g Jleknuu IpaxTugec | Camocr.
2 =4 A KHe padora
©) o o o o o o =)
S| 1 218 2| ¢& |8
S lcoc ||| ° 0o
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 ypaBHCHHI
4. |HUccnepoBaHue CUCTEMBI m
JIMHEWHBIX YPaBHEHUH C N 18 18 2 2 4 2 12 14
HEW3BECTHBIMU
Pa3znesn 2. BekropHas anreopa 48 48 8 6 8 8 32 34
5. |DnmeMeHTHhI BEKTOPHOU anreOphl 12 12 2 2 2 2 8 8
6. |JIuHeliHbIE BEKTOPHbIE 16 16 ) ) ) ) 12 12
IPOCTPAHCTBA
7. |Jluneitabie 0TOOpaXKEHUS 20 20 4 2 4 4 12 14
Pasznen 3. AnanuTnyeckasi reoMeTpusi 40 40 4 2 4 0 3 38
HA MJIOCKOCTH M B IPOCTPAHCTBE
8. |JIuHMs Ha MIIOCKOCTH 20 20 2 2 2 0 16 18
9. |Ilpsamas u IIJIOCKOCTh Bl 5 20 ) ) 16 20
IPOCTPAHCTBE
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. |HenpepbIBHOCTh PYHKITUI 10 10 2 2 2 2 6 6
Paszpnen S. JAudpdpepennuaibHoe
HCYHCJIEHUE byukuuii oaHOi | 46 46 6 6 6 6 34 34
nepeMeHHOn
13. |IIpousBoanas u quddepenunan 2% 2% 4 4 4 4 18 18
byHKIIMHN
14. |ITpunoxxeHnre Tpou3BOIHOU 20 20 2 2 2 2 16 16
Pasznen 6. JAnddepennuanbHoe
ucunciaeHne 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. UaTerpajibHOe MCUMCICHHE 50 50 6 4 6 6 38 40
16. | [TepBooOpa3Has § byHKIHS nog 18 ) ) ) ) 14 14
HEONpPEeIeTICHHbII HHTEeTrpal




Bcero KoanuecTBo yacos
KonraktHas pa6ora Breayaur.
o padora
=
o HanMeHoBaHHe TeMbI o g JleKmun Hpakruyec | Camocr.
ol S I KHe padora
> o O o Q o Q o Q
S S S
4 A =4 A =4 A
Clcoc |9 |oc|° 0o
17. |OnpeneneHHbI HHTETpa 18 18 2 2 2 2 14 14
18. |HecoOcTBEeHHBIC u JIBOHHBIE |\ 4 14 5 5 ) 10 12
WUHTErpajbl

Pasznen 8. {udPpepenuunanbubie
ypaBHeHus. Psaabl

34 34 6 2 6 4 22 | 28

19. | AuddepennnanbHpie ypaBHEHHS
MIEPBOTO MOPSIIKA

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
Hroro 360 | 360 | 46 | 36 | 50 | 42 | 228 | 246

4.2. CopepxaHue JMCOMILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3aeiam)

Pasznea 1. Anredpa MmaTpuin

Tema 1. MaTpunsbl.

enu n 3a1a4n TUCLUIUIMHBIL.

[TonsTre MaTpuibl, OO BUI MaTpuIlbl. PaBHble MaTpuilsl. Buabl Mmatpull. JInneliHbie
ONepalyy HaJ MaTpULIAMH: CJIIOKEHUWE MAaTpHUl, YMHOKEHHME MaTpulbl Ha yuciao. CBONCTBa
onepanuii. Onepanuu HaJ MaTpULIAMU: TPAHCIIOHUPOBAaHUE, YMHOKeHUEe MaTpull. CBolicTBa
onepauuii. JInHeitHas 3aBUCUMOCTb CTPOK MaTPHIIbI.

Tema 2. O0paTHasi MaTpHILIa

Omnpenenurenu KBaApaTHBIX MaTpuil. CIOCOOBI BBIYMCIICHUS ONIpeneauTenei 2-ro, 3-ro u
BeICHIMX MOpsAKoB. CBoicTBa ompenenutencii. MuHOpsl U anredpanyuecKue JOTMOIHEHUs K
JJeMEHTaM. BeluncieHne omnpenenuTeNs pa3joKeHHeM I0 CTpoke (crondiry) (Teopema
Jlamnaca).

OO6parnast maTpuia. AJTOPUTM BBIYUCIICHHUS 00OpaTHOW MaTpuIlbl. Pemenne MaTpuaHbIX
ypaBHeHui Bujia AX=B, XA=B.

DnemMeHTapHbIe TpeoOpa3zoBaHUs MaTPUILIbl. DKBUBAICHTHOCTh MaTpull. PaHr MaTpuibl 1
cnocoOsl ero Boruncienus. CBoiicTBa panra matpuilbl. basucHsiii MuHop Matpuubl. Teopema o
paHre MaTpHIIbL.

Tema 3. CucreMsbl JTHHEHHBIX ajJredpanyecKux ypaBHeHHI.

Cucrembl nuHelHbIX anreOpamdeckux ypaBHeHuil (CJIAY). Pemenne CJIAY. Bunbl
CJIAY. Pemenue cucteM IUHEWHBIX YpaBHEHHH METOJOM OOpaTHOW MaTpulisl. Teopema
Kpamepa. Pemenne cucrteM nuHeHbIX ypaBHeHU MeTosioM Kpamepa.

Pemenne cucrem JMHEMHBIX ypaBHEHUN MeToAoM l'aycca. Pemenue cucreM JIMHEWHBIX
ypaBHeHui metoaoM JKopaano — ["aycca. [Ipumenenne meronoB ['aycca u Kopaano — I'aycca k
PELICHUIO CUCTEM JIMHEWHBIX YPABHEHUN.

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

Kpurepuii coBmectumoctu CJIAY (Teopema Kponekepa-Kanemn). Hccnenosanue
CHUCTEM M JINHEWHBIX YPAaBHEHHI C N HEU3BECTHBIMH.

OOuwmii MopsAAOK pelIeHUs CUCTEMBbl JHMHEWHBIX YypaBHeHHH. Pemenue cuctem m
JUHENUHBIX YPAaBHEHUH C N HEU3BECTHBIMM B CIIy4ae, €CJIM PaHl CUCTEMbl MEHBILE YHCIIA




HEU3BECTHBIX.
CucreMbl TMHEUHBIX OJHOPOJIHBIX ypaBHEHUN. DyHIaMEeHTaIbHAas CUCTEMA PELICHHUIA.
Monens JIeoHThEBa MHOTOOTPACIIEBOM IKOHOMUKH (OaTaHCOBBIN aHAIIN3).

Pa3znen 2. BekTopHas ajareopa

Tema 5. D1eMeHTHI BEeKTOPHOI ajaredpbl

Bektop Ha miockocTH M B mpocTpaHcTBE. JIMHEHHBIE omepalydd HaJa BEKTOpaMU B
reomerpuueckoit popme. IlonsTre Ga3zuca BEKTOPOB B IMpOCTpaHCTBE. Pa3nokeHue BeKTOpa 1o
6asucy. OpTOHOPMHUPOBAHHBIN 0a3uc B MpocTpaHcTBe. [IpsiMoyronbHas cucreMa KOOpJIWHAT B
npocTtpaHcTBe. Pa3iokeHune BeKTOopa IO OPTOHOPMHUPOBAHHOMY 0a3uCy B IPOCTPAHCTBE.
JIuneliHbIe onepanuy HaJ BEKTOPaMU, 33JaHHBIMU KOOPIMHATAMH.

CkansipHOE€ TIpOM3BEACHHME BEKTOPOB, €ro CBOWCTBA. BbIpakeHue CKaasipHOIO
NIPOU3BENICHNA 4Yepe3 KOOPAWMHATBI BEKTOPOB. YTON MEXKIYy BEKTOpamMH. Y CIOBUS
KOJUIMHEAPHOCTH M OPTOTOHAJIBLHOCTH BEKTOPOB. BEKTOpHOE NpOM3BENEHUE BEKTOPOB, €0
CBOICTBA. BhIpaskeHrEe BEKTOPHOTO MPOU3BEAECHUS Yepe3 KOOPAUMHATHI BEKTOPOB. CMelIaHHOe
IIPOU3BEICHUE BEKTOPOB, €ro CBOMCTBAa. BbIpa’keHHME CMEIIaHHOTO IIPOU3BENEHUS YeEpe3
KOOPJIMHATHI BEKTOPOB

Tema 6. JInHeiiHbIe BEeKTOPHBIE POCTPAHCTBA

n — MEpHbIA BeKTOp. JIMHEHbIEe omepanuu Haj #n — MEPHBIMU BeKTOopamu. JInHelHas
3aBUCHUMOCTh M HE3aBHCHMOCTH BEKTOPOB. JIWHelHOe (BEeKTOpHOE)IpOCTpaHCcTBO. basuc u
pa3MEpHOCTh JIMHEMHOTO NpOCTpaHCTBA. EBKIWMIIOBO mpocTpaHCTBO. JIMHEWHOE n-MepHOE
IIpOCTpaHCcTBO. bazuc U pasMEpHOCTh n-MEPHOTO JIMHEWHOIO IIpocTpaHcTBa. [lepexon k HOBOMy
0a3ucy B JIMHEHHOM IMPOCTPAHCTBE. 3aBUCHMOCTh MEXAY KOOpPAMHATaMU BEKTOpa B Pa3HbIX
Oa3ucax.

Tema7. J/InneiiHbie 0TOOpaKEeHU ST

Jluneiinsle omeparopsl (oToOpaxkeHus, npeoOpa3oBaHus). JeHCTBUS Haj JTUHEHHBIMU
omepaTropamMu. MaTpuia JUHEWHOro orneparopa. Teopema 3aBUCUMOCTH MEXKIY MaTpULIAMHU
OJIHOTO W TOTO e omepaTopa B paszHbiX 0azucax. CoOCTBEHHBIC 3HAYCHHUS W COOCTBEHHBIC
BEKTOpHI JIMHEHHOTO omeparopa. HaxoxaeHue CcOOCTBEHHBIX 3HAYCHHMH U COOCTBEHHBIX
BEKTOPOB JIMHEHHOTO oneparopa. JInHeinas Moaens oOMeHa.

Pazgen 3. AHaauTHyeckasi reoMeTpHs HA MJIOCKOCTH U B POCTPAHCTBE

Tema 8. J/Innus HA MIOCKOCTH

JIuHMs Ha TJIOCKOCTH. YpaBHEHUE JIMHUM Ha IUIOCKOCTH. YpaBHEHHUs MpSIMOMl Ha
IUIOCKOCTH. YpaBHEHHME MNpPsMON ¢ YriaoBbIM Koddduuumentom. OOmiee ypaBHEHHE MPSIMOI.
Yactable cirydan 00IIero ypaBHEHHs MIPSMOI. YpaBHEHUE MPSIMOU, MPOXOAIIEH Yyepe3 TaHHYIO
TOYKY B JIaHHOM HAIpPaBJICHUU. Y paBHEHUE NPSIMOM, IPOXOIALICH Yepe3 JBE TOUKU. Y paBHEHUE
MPSMOM B OTpe3Kax. Y paBHEHHUE MPIMOi, TPOXOIAIICH Yepe3 TaHHYI0 TOUKY MEPIEeHINKYISIPHO
JAHHOMY BEKTOPY. YTOJ MEXIYy MPSMbIMU. Y CIOBUE MapaJIEIbHOCTH U MEPIEHIUKYISIPHOCTH
NpsAMbIX. PaccTostHE OT TOUKHU 10 TPSIMOM.

Kpussie Broporo nopsaka. OkpyxHocTb. KaHoHndeckoe ypaBHeHue. CBOWCTBAa KpUBO,
OCHOBHBIE€ XapakTepucTUku. Diumnc. Kanonnueckoe ypaBHeHne. CBOMCTBa KPUBOM, OCHOBHBIE
xapaktepucTuku. ['mnep6oma. Kanonmueckoe ypaBHenue. CBoilcTBa KpHUBOH, OCHOBHBIC
xapakrepuctuku. Ilapabona. Kanonwmveckoe ypaBHeHue. CBOWCTBa KPHBOH, OCHOBHBIC
XapaKTEPUCTUKH.

Tema 9. IIpsimasi M IVIOCKOCTH B MPOCTPAHCTBE

VYpaBHEHHE IUIOCKOCTH B IPOCTPAHCTBE, NPOXOAAIIEH uepe3 HaHHYI0 TOYKY
NEPIEeHIUKYIAPHO TaHHOMY BekTopy. O01iee ypaBHEHHE MIIOCKOCTH B MPOCTpaHCTBE. YacTHbIE
cilydyau OOILEro ypaBHEHHUs TUIOCKOCTH. YPaBHEHHUE IUIOCKOCTH B MPOCTPAHCTBE, MPOXOASICH
yepe3 TPU JaHHbIE TOYKU. YPaBHEHHUE IUIOCKOCTH B IPOCTPAHCTBE B OTPE3KAX. YTOJI MEKIY
IUIOCKOCTSIMH, YCJIOBUS IApAJUIEIbHOCTH U NEPIEHIUKYISIPHOCTU ABYX IIOCKOCTEH.

Kanonnueckoe ypaBHeHHE TpSIMOM B NPOCTPAHCTBE. YpaBHEHUE TIPSAMOM B
IPOCTPAHCTBE, MPOXOASIIeH uepe3 aBe Touku. OOIIee ypaBHEHHE NPSMOW B MPOCTPAHCTBE.



[lepexon oT obmiero ypaBHEHHsI K KaHOHMYECKOMY. YTON MEXAY MPSAMBIMUA B IPOCTPAHCTBE.
VYcioBue napamiesbHOCTU U MEPIEHANKYISIPHOCTH NMPSAMBIX B IPOCTPAHCTBE.

Beimykiple MHOXKECTBa B N-MEPHOM IpocTpaHcTBe. OO0jacTh penieHui JIMHEHHBIX
HepaBeHCTB. ['papuueckuil MeTOA pElIeHWs CUCTEMbl JIMHEHHBIX HEPaBEHCTB C JABYMs
Hen3BeCTHBIMU. O0acTh PeIeHN CUCTEMBI M JIMHEHHBIX HEPABEHCTB C N HEU3BECTHBIMHU.

Pa3znen 4. Beenenune B anajaus

Tema 10. ®ynxknun

Yucna. IloHATHE KOMIUIEKCHOTO YMCa, AEUCTBUS HAJl KOMIUIEKCHBIMH YHCIIaAMH.

[lonsatne w™HoXecTBa. (OCHOBHBIE TIOHATHS TEOpUHM MHOXKeCTB. Omepauuu Haj
MHOXkecTBaMU. OCHOBHBIE YMCIIOBBIE MHOXKECTBA.

[lonarue ¢ynkuuu. CnocoObl 3amanus (yHkuu. OCHOBHBIE CBOWCTBA (YHKILHUU.
Knaccudukanms dyakuunii. OCHOBHBIE 3eMeHTapHble (QyHKIMW U ux rpaduku. CroxHas
¢ynkuusa. OOparnas ¢ynkuus. DyHxuus, 3amaHHas HesBHO. IlpeoOpas3oBanue rpadukoB
dbynakuumii. [I[pumenenne QyHKIUN B SKOHOMUKE.

Tema 11. Ilpenesas! pyHkumii

Yucnosele mocienoBaTesibHOCTH. OrpaHHMYEHHbIE U MOHOTOHHBIE MOCJIEOBATEIBHOCTH.
IIpenen 4ucIOBOM IOCIIENOBATEIBHOCTH. |'€OMETPUYECKUI CMBICI IIPEAesia YUCIOBOU
H0CJIEe10BATENbHOCTH. [Ipu3HaKku cylecTBOBaHUS peena.

[Ipenen ¢pynkun B 6eckoneynoctu. [Ipenen pynkiuu B Touke (mo Komm u no I'eitne).
OcHOBHBIE TeOpeMbl O Tpenenax (yHKIuW. beckoHeuHO Maibie W OECKOHEYHO OoJbIIne
BEJIMYMHBI, UX CBOMCTBA. 3aMeuaTeNibHbIe Ipeienbl. PackpbITHe HEONpeaeIeHHOCTEeH pa3InyHbIX
THUIIOB.

Tema 12. HenpepbIBHOCTH (pyHKIMI

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

Pasznea S. Inddepennuanbroe ucunciaenne GyHKIUil OJHON epeMeHHOM

Tema 13. Ilpoussoanas u nuddepenunan GyHKIUN

3agauv, NOPUBOASAIIME K TMOHIATHIO MNpPOou3BOAHON. OnpeneneHue MPOU3BOJAHON, €€
FEOMETPUUECKUN, MEXAHUUECKUN U DIKOHOMUYECKUH CMBICH. CBS3b MEXKIY HENPEPHIBHOCTBHIO U
nuddeperupyeMocTbio  GyHKIMUA. [IpOM3BOMHBIE OCHOBHBIX JJIEMEHTApPHBIX  (DYHKITHI.
OcHoBHBbIE TpaBuiIa AU PepeHInpoBaHusI.

[Tpown3BoaHas cioxkHOM M oOpaTHOW PyHKIMH. [uddepennmpoBanne HeIBHONW (DYHKITHH.
Jlorapudmuueckoe nuddepenupoBanue. [Ipon3BonHbeie BhICIINX MOPSAKOB. Mcmonb3oBanue
HOHATUS POU3BOJHON B SKOHOMHUKE.

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

Tema 14. IlpuniioxkxeHue Npon3BOAHOIM

OcHoBHbIe TeopeMbl 0 auddepennupoBannu GpyHkiuu: Teopema Oepma Teopema Poss,
teopeMa Jlarpanxa, reopema Komm. [TpaBuiio Jlonurans ass BEIUNMCIEHNS HEONPEAEIEHHOCTEN.

[Tpu3zHaku Bo3pacTaHus W yObIBaHUS (PYHKIIUU. DKCTPEMyMbl QYHKIIUH, HEOOXOIUMOE U
JIOCTaTOYHbIEC YCIOBUS SKcTpeMyMa GpyHKuuu. HanbomnpIinee 1 HauMeHbIlee 3HAYCHUsT (PYHKITUH
Ha OTpe3Ke. AJNTOPUTM OTBICKAHHMS HaWOOJBIIEr0 M HAaUMEHBIIETO 3HAUYCHUH HEmpepbIBHON
¢ynkunum Ha orpeske. Boimyknocts rpaduka dynxmum. JlocrarouyHoe YCIOBHE BBITYKIOCTH
byakuun. Toukn mepermba. HeoOxomumoe W M0CTaTOYHOE YCIOBHUS Ieperuda. ACHUMITOTHI
rpapuka QyHkiuu. [IpumeHeHrne Npou3BOAHON K MCCIENOBaHMIO (DYHKIIMHU M TOCTPOCHUIO €€
rpaduka: cxema MoJTHOTO UCCIe0BaHUs (DYHKITHH.

Pa3nesn 6. ludgdepennnanbHoe ncuuciaeHue GyHKIMA HECKOJIbKUX MepeMEeHHbIX

Tema 15. ®yHKIMH HECKOJbKHX MepeMEeHHbIX

OyHKIMU HECKOJIBKUX MepeMeHHbIX. DYHKINUU OBYX NepeMeHHbIX. O0IacTh onpeaeeHus
U rpaduk (QyHKIMH ABYX NepeMeHHbIX. JIuHuM ypoBHs. IIpenen m HenmpepbsIBHOCTH (YHKIIHMU

10



NBYX TepeMeHHbIX. YacTHple mnpousBogHbIe U AuddepeHurpyeMocTsh (YHKIMH ABYX
nepemeHHbIX. {uddepennnan GyHkmum a1Byx nepeMeHHbIX. [ pagueHT GyHKIHH.

OkcrpeMyM (QyHKIMM JByX TepeMeHHbIX. HeoOxoaumoe H J0CTAaTOYHOE YCIOBHE
sKkcTpemyMa. HamOonbiiee W HauMeHbIllee 3Ha4YeHHS (YHKIUM B 3aMKHYTOW OTpaHUYCHHOU
oOmactu. YcioBHBIN 3kcTpeMyM. Metoa MHOXUTeNeH Jlarpanxa.

@YHKINN HECKOJIBKUX ITEPEMEHHBIX B 3KOHOMHYECKOU TEOPHH.

Pasznea 7. UHTEerpajibHOE HCUMCIICHHE

Tema 16. IlepBooOpa3Hasi QyHKIHUA U HeollpeAeJeHHbIH HHTErpaJl

[onarue mnepooOpaznoii ¢ynkiuu. Teopemsl o mepBooOpa3Hbix ¢yHKuuu. [ToHsATHE
HEONPEIeTICHHOTO WHTEerpaia. ['eoMeTpruuecKuil CMBICIT HEOIpeaeIeHHOTO nHTerpana. Tabnuia
OCHOBHBIX uHTerpanoB. CBolicTBa HeomnpeaeneHHOro uHrerpaiga. (OCHOBHBIE METOJbI
WHTETPUPOBAHUS:  HEMOCPEICTBEHHOE  HMHTETPUPOBAHUE,  WHTEIPUPOBAHUE  METOJAAMH
MOJICTAHOBKH (3aMEHBI IEPEMEHHOI), MHTEIPUPOBAHUE TIO YACTSIM.

[Tonsitue pammoHansHOM npoOu. [Ipocrelimue panmoHanbHBIE ApoOU. VHTErpupoBaHme
NPOCTEHIINX pallMOHABHBIX Ipobeil. IHTerprupoBaHne parioHAIBHBIX IPOOEH.

WNuTterpupoBanne TpUTOHOMETpUYECKUX (QyHKIud. HHTEerpupoBaHue mpoOCTEHIITNX
UppanuoHaIbHbIX QyHKIMHA. MHTErpansl, «<HeGepyImuecs» B 3JIeMEHTapHBIX (YHKIUAX.

Tema 17. OnpenesieHHbINH MHTErPaJI

Ilonatue omnpeneneHHOro HHTErpana. [eoMeTpUY4ecKUH U OKOHOMUYECKHHM CMBICI
OTIpeIeIEHHOr0 MHTerpajia. 3ajjauya O BEIUUCICHUH 00beMa BBITyCKaeMol MpoayKiuu. Teopembl
00 wuHTerpupyemoctd ¢yHkuuu. CBoicTBa ONpENENIeHHOr0 MHTErpaja M IpaBWiia €ro
BbluKcieHus. Bpruucienue omnpexaeneHHoro uHrerpana (MHTerpan ¢ mepeMeHHBIM BEpPXHUM
IIpeseIoM, TEOpEMa O MPOU3BOJHON HMHTErpaia ¢ INEPEMEHHBIM BEpXHUM IpenenoM. Popmyna
HrroTona-Jleiibnuna). Mertoa MOACTAaHOBKU (3aMEHBI TEPEMEHHON) W HHTETPUPOBAHUS T10
4acTsM B OIPEJEICHHOM UHTETpalle.

Tema 18. HecoOcTBeHHbIE U IBOIHbIE HHTErPaJibl

Heco6ctBennsie unterpansl I u Il pona. Cxoasumiics u pacxonsimuiicss HeCOOCTBEHHBIH
uHTerpai. [IpuzHaku cxogumMocTH.

[TpuGnuxeHHble METOAbI BBIYUCIEHHUS OINPEACICHHBIX HHTerpajioB lcmonb3oBanue
MOHATHUS NHTErpajla B S)KOHOMUKE

JIBoiiHbIE MHTErpaibl, UX cBOMCTBA. OCHOBHBIE CIyyau BBIYMCIEHUS IBOMHOTO MHTETpalia
B NPSAMOYTOJBHBIX KoopauHaTax. [loBTOpHBIE MHTErpanbl. CBeaeHUE NBOWHBIX MHTETPAIOB K
HOBTOPHBIM.

Pasznen 8. ludPepennuaibubie ypaBHeHus . Paabl

Tema 19. [IndppepennuaibHbie ypaBHEeHHs MIEPBOI0 MOPAIKA

OcHoBHBIE TOHATHS ¥ IPUMEPHI 3a/1a4, TPUBOAAIINX K HUdPepeHIInalIbHBIM ypaBHEHUSIM.
OObIKHOBEHHBIE TU(PepeHIMaIbHbIE YpaBHEHUS TIepBoro nopsaka. O0Iiee u 4acTHOE pelIeHne
Y nepBoro nopsiaka. 3agaya Komu. Teopema o CylecCTBOBAHMU U €JUHCTBEHHOCTHU PELICHUS
3agaun Komu.

Juddepenunanbuble ypaBHEHUS C Pa3[el€HHBIMH U Pa3JeisSIONIMMUCS TEPEMEHHBIMU
nepBoro mnopsaka, ux pemenue. OgHoponHble AudQepeHnraIbHble ypaBHEHUS IEPBOTO
NOpsIZIKA, UX pelleHue. JInHelHble OAHOPOIHBIE U HEOJHOPOHBIE YPABHEHUS MIEPBOTO MOPSIIKA.
Meton W.bepuymmu pemenus JIJIY. Meron Jlarpamka (MeTon BapHaldd TMPOU3BOJILHBIX
nocTostHHBIX ) pemenus JIJIY. YpaBuenune beprysm, ero perieHue.

Hcnonp3oBanue nudhepeHInalbHbIX YpaBHEHHH B SKOHOMUUECKOM TUHAMUKE

Tema 20. YucsioBble U CTeNEHHbIE PSA/IbI

OrnpezeneHre 4YuCIOBOTO psAna, cymma psana. CoiicTBa cxoasaumuxcs psiioB. CXoauMoCTb
reomeTrpuueckoro psga. Teopema (HeoOXxomuMmelii mpu3HaK CXOAUMOCTH psijia), CICICTBHE W3
TEOPEMBI O PACXOAUMOCTH psiAa. ['apMOHMYECKHil psil. DTaJOHHBIE PSIIbL: TEOMETPUUYECKUH psi,
TapMOHHMYECKHUH psiJl, 000OIIEHHBIH TapMOHUYECKUN psiA. JloCTaTOYHBIA MPU3HAK CXOAUMOCTH
3HAKOMOCTOSIHHBIX PSAJOB: TpPHU3HAKU CpaBHEHMs, Mpu3Hak J[lanmambOepa, paauKaabHBIA H
MHTETpajJbHbIi Npu3Haku Komu.
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3HaKOMEepeMEeHHbIE W 3HaKodepeayrommecs  psaabl.  [Ipu3Hak  CXOAMMOCTH
3HaKo4epeayromerocs psaaa (npusHak Jleitoauma). AGCONOTHAS U OTHOCUTEIbHAS CXOIUMOCTH.

ITonsatue crenenHoro psna. Paguyc, nuaTepBan cCXoqUMOCTH CTEIIEHHOTO PsAIa.

Psnpr Teitnopa u Maknopena. PaznoskeHust 21eMeHTapHbBIX (PYHKITUH B Psijl.

4.3. Conep:xanue NpakTH4eCcKUX 3aHATHH (0uHasi popma 00yueHus1)

Pa3nennl, TeMbl, IUJAKTHYECKHE eTHHUIbI

Pa3nen 1. Anre6pa maTpuiy

IIpakTnyeckoe 3ansituel. BoinosiHeHne onepanuii Hag MaTpUuIaMu (2 yaca)

1. Omnepamuu Haj MaTpullaMU: TPAHCIIOHUPOBAHHE, YMHOXKEHHME MATpHULIBI Ha YHUCIIO,
CJI0’)KEHUE U YMHOKEHHUE MATPULL
Pemenue 3anau:

e Omnepanuu HaJ MATpULAMH: TPAHCIOHUPOBAHHME, YMHOKEHHME MATpPHUIIBI Ha YHCIIO,
CJI0’)KEHUE U YMHOKEHHUE MATPUIL

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

IIpakTHyeckoe 3ansaTHE 2. PelieHne MAaTPUYHBIX ypaBHeHHUil (2 yaca)

1. Omnpenenurenu kBaapaTHbIX MaTpull. CrtocoOb! BEIYKCIICHUS onipeaenuTeneil. CBoiicTBa
OnpeAeIuTENEN

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

3. Pemenue 3amau:
® HaXOXJICHHUE OOPATHON MATPUIIBI
® pECIICHUE MAaTPUYHBIX YPAaBHEHUU

IIpakTnyeckoe 3ansaTue 3. PelnieHne cucreMm JIMHEHHBIX YPaBHEHUl MeTOIOM O0OpaTHOM
matpuusl 1 MeroaoM Kpamepa (2 yaca)
1. Pemienue cucrteM JUHEHHBIX YpaBHEHHH METOJIOM OoOpaTHOUM MaTpwuilbl. Pemenue cucrem

JUHENHBIX ypaBHeHUM MeToaoM Kpamepa
2. Pemenune 3amau:

e [IpumeHnenue oOpaTHOI MaTPUIIBI ISl PELICHUSI CUCTEM JIMHEHHBIX YpaBHEHUH.

e PereHue cucTeM TUHEHHBIX YpaBHEHHI ¢ ToMOIbio hopmyn Kpamepa.
IIpakTHyeckoe 3ansaTHE 4.PenieHue cucTeM JMHEHHBIX a/Ire0pan4ecKux ypaBHeHUH
MmetoaoM I'aycca u merogom Kopaano-I'aycca (2 yaca)

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

IIpakTnyeckoe 3aHsTHe 5-6. Pemenwe cucTeM m JIMHEHHBLIX YpaBHeHMH ¢ n
HeN3BeCTHbIMH (4 yaca)

1. OOmmit MOpsAIOK PEIICHUs] CHCTEMbI TMHEHHBIX ypaBHeHUH. Pemenue cuctem m
JIMHEHHBIX ypaBHeHI/Iﬁ C N HCU3BCCTHBIMU B CJIy4ac, €CJIU paHI' CUCTCMbI MCHBIIC YU CJIa
HEU3BECTHBIX

2. Pemenue 3anau:

e lccnepoBaHue cUCTEM JTMHEMHBIX YPaBHEHUH Ha COBMECTHOCTb.
e PemieHue CUCTEM M JMHEWHBIX YPAaBHEHUH C N HEU3BECTHBIMU

Pasznea 2. BekTopHasi anreopa

IIpakTHyeckoe 3ansaTHE 7. BoIno/IHeHNe onepanuii HaJ BeKTopamH (2 4aca)
1. JluHeitHble omepaluy HaJ BEKTOPAMH, 3aIaHHBIMU MpoeKIusiMHU. CKaasipHOE, BEKTOPHOE,
CMEIIIaHHOE NPOU3BECHUE BEKTOPOB
2. Pemenune 3amau:
e JlelcTBUSA HAJl BEKTOPaMHU
e PaznoXeHue BEKTopa Mo JPYruM BEKTOpaMm.
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e Pemenue 3a1a4 Ha MpUMEHEHUE CKAIIPHOTO, BEKTOPHOTO U CMEIIAHHOTO
MIPOU3BE/ICHUS] BEKTOPOB.

IIpakTyeckoe 3ansATHE 8. BoIno/THEeHNe 1eliCTBUIT HA N-MEePHBIMH BeKTOpaMu (2 yaca)
I. n — mepHbIl BekTOp. JIMHEHHOE n-MEepHOE MPOCTPAHCTBO. JIMHEHHAas 3aBUCHUMOCTH W
HC3aBUCUMOCTb BCKTOPOB. 3aBUCHUMOCTh MCXKAY KOOpAHHATaMH BCKTOpa B PpPa3HbIX
Oaszucax.
2. Pemenue 3anau:
® Ha ompejefieHUE JTUHEHHONW 3aBUCHMOCTH — HE3aBHCHUMOCTH BEKTOPOB, ONpEIEICHUE
0a3rca BEKTOPOB, ONpeleIeHNE KOOPAMHAT BEKTOpa B HOBOM 0a3zuce (pas3iokeHue
BEKTOpa 110 0a3ucy), peleHue 3a/1a4 ¢ 3KOHOMUYECKUM COJCPKAHUEM.

IIpakTnyeckoe 3ansaTue 9. JIuneiinbie onepaTopsl (2 yaca)

1. Jlunelinsie omeparopsl (oTOOpaxkeHus, mHpeoOpa3oBaHus). JeHCTBUS Haa JTUHEWHBIMU
omepaTopamMu. Marpuna JUHEHHOro omepatopa. TeopeMa 3aBUCUMOCTH — MEXIY
MaTpHUIIaMHU OJTHOTO ¥ TOTO K€ OlepaTopa B pa3HbIX 0a3ucax.

2. Pemenune 3amau:

® Ha Ompe/eNIeHNue TMHEHHOCTH OTOOpaKeHHsI, 00pa3a BEKTOpa, MATPHUIILI TUHEHHOTO
omneparopa,
®  BBINOJHEHHE JACHCTBUIN HaJ JIMHEHHBIMH OIIEPATOPaAMU.

IIpakTuyeckoe 3ansaTue 10. HaxoxxneHue CcOOCTBEHHBIX 3HAYEHUH M COOCTBEHHBIX
BEKTOPOB JIMHEITHOT0 oneparTopa (2 yaca)
1. CoOcTBeHHBIE 3HAUYECHHMs] M COOCTBEHHBIC BEKTOPHI JIMHEHHOTO ormeparopa. JIuHeiHas
Mozelb oOMeHa.
2. Pemenue 3anau:
® Ha HAXOXJCHHE COOCTBEHHBIX 3HAYEHUH JTMHEHHOTO OIepaTopa,
® HaxoXJeHHe COOCTBEHHBIX BEKTOPOB JMHEHHOI0 oreparopa

Paznen 3. AHaguTHyeckasi reoMeTpus Ha IJIOCKOCTH U B MPOCTPAHCTBE

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

1. Pa3znuuHble ypaBHEHHMS MNPAMOM HA IUIOCKOCTH. YTOJI MEXIYy HNPSAMBIMH, YCIOBHS
NapauIeIbHOCTH U NEPIEHANKYISIPHOCTH IPSMBIX, PACCTOSIHUE OT TOYKU A0 IPSIMOMN

2. Pemenune 3amau:
e PemreHne 3a1a4 Ha HAXOXKACHUE PA3JIMYHBIX BUJOB YPAaBHEHUN NPAMOU Ha IVIOCKOCTH
e PemieHue 3a1a4 Ha HaXOXKICHUE YIJIa MEXAY IPIMBIMU
e PemeHue 3a/1a4 Ha ONPEACICHUE MAPALIEIBHOCTH U NIEPIEHAUKYIISIPHOCTH PSIMBIX

IIpakTnyeckoe 3ansitue 12. [IpaMas 1 NJI0CKOCTH B MPOCTPaHCTBe(2 Yaca)
1. VYpaBHeHus IIOCKOCTH B IIPOCTPAHCTBE. YTOI MEXAY IUIOCKOCTSMH, YCIOBHUS
NapaAJUIEIbHOCTH U NEPIEHANKYIIIPHOCTH ABYX INIOCKOCTEH.
2. VYpaBHeHUs NpsAMOM B MPOCTPAHCTBE. YTOJ MEXAY NMPSIMBIMHU B IIPOCTPAHCTBE. Y CIOBHE
NapauIeIbHOCTH U NEPIEHINKYIIPHOCTH IPSAMBIX B IIPOCTPAHCTBE.
3. Pemwenue 3anau:
e PemeHue 3amay Ha HAXO0XKICHUE pAa3JIMYHBIX BHJOB YPaBHEHUH IUIOCKOCTH B
IIPOCTPAHCTBE
e PemeHne 3aga4 Ha HAaxOXACHHE pa3JIMYHBIX BHUAOB YPaBHEHHUM IIpSIMON B
IIPOCTPAHCTBE
e Pemenue 3amad Ha HaxXOXKACHUE YIJIa MEXAYy MPAMBIMH, Ha OINpeAcIICHUE
NapauIeJIbHOCTH U NEPIEHANKYIIIPHOCTH IPSIMBIX

Pa3znen 4. Beenenune B anajaus

IIpakTuyeckoe 3ansaTue 13. Haxo:xnenue cBoiicTB GyHKuMu. (2 4aca)

1. OcHoBHble cBoiicTBa GhyHkiuu. Knaccudukarms ¢pyaknuii. OCHOBHBIE JIEMEHTApHBIE
¢ynkuuu u ux rpaduku. Cnoxnas ¢pynkuus. O0parnas ynkius. OyHKIM, 3a1aHHAS
HesiBHO. [IpeoOpaszoBanue rpadukoB GyHKIIHA.

2. Pemenue 3amau:
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e nccieoBaHus (PyHKIMI HA MOHOTOHHOCTh
e HccieoBaHus (PYHKIINI HA OTPAaHUYCHHOCTD
e ccieoBaHus (DYHKIMI HA YETHOCTh

IIpakTnyeckoe 3ansiTue 14. Boruncienne npeaenoB pyHkuui. (2 yaca)

1. Mpenen ¢pynknuu B O6eckoneunoctu. [Ipenen ¢pynknuu B Touke (mo Komm u no Ieiine).
OcHOBHBIE TeOpeMBbl O mpenenax GyHKIUNA. beckoHedyHo Manble B OECKOHEYHO OOJbIIHe
BEJIMYMHBI, MX CBOWCTBA. 3aMeuaTeNbHBIE Mpeaenbl. PackpbITHe HeonpeaeaeHHOCTeH
Pa3IUYHBIX TUIIOB.

2. Pemenue 3anau:

e Jloka3aTenbCTBO MPEAEIIOB MO ONpPEAEICHUIO

e Bruucnenue npenena GpyHKIuM Ha 0ECKOHEUYHOCTH.
e Brruucienune npenena QyHKIMHA B TOUKE.

e PackpbITHE OCHOBHBIX HEONPEACICHHOCTEH

IIpakTyeckoe 3ansaTHe 15. Uccnenopanne pyHKnmMii Ha HeNMPEPBIBHOCTS. (2 4aca)

1. HempepsiBHOCTH (yHKIHI B TOYKe WM Ha WHTepBajie. Kmaccudukamus Touek pasphiBa.
CpoiicTBa (yHKUMH, HENpepbHIBHBIX B Touke. CBOWCTBa (DYHKIIMIA, HETPEpBIBHBIX Ha
OTpE3KE.

2. Pemenue 3anau:

e lccnenoBanne QpyHKIMI HA HEMTPEPHIBHOCTD
e OmpenencHue TOYEK pa3peiBa

Paszpnen S. lu¢pdepennuaibHoe ucuucaeHne GyHKuMii 01HOM nepeMeHHol

IIpakTuyeckoe 3ansaTue 16-17. HaxoxaeHus mpou3BoaHbIX GyHKIMHA (4 yaca)

1. Omnpenenenue NPOU3BOJHOM, €€ TEOMETPUYECKUN, MEXAHMYECKUH M SKOHOMUYECKHI
cMmbici. OcHoBHBIE npaBmiia auddepentpoBanus. [Ipon3BoaHas cI0KHONW M 0OpaTHOM,
HesiBHOM (yHkumii. Jlorapudgmuueckoe muddepenupoBanue. Mcmonb3oBaHue MOHATHS
MPOU3BOAHON B SKOHOMHUKE.

2. Pemenue 3anau:

e Ha npumeHeHne reoMeTpUYECcKOro, SJKOHOMHUECKOTO CMbICIIa TPOU3BOIHOM
e BrpruncineHnre Mpou3BOIHBIX CIOKHBIX (PYHKITUN

e Brruncnenue npon3BOIHBIX HESIBHBIX (PYHKIIHIMA

e BrpruncneHnrue Npou3BOIHBIX 00PAaTHBIX (PYHKITUH

o [Ipumenenue norapudmudeckoro audhepeHupoBaHUS

IIpakTuyeckoe 3anstue 18. UcciaenoBanue (GyHknuii ¢ NMOMOIbK TNPOM3BOAHOH H

nocrpoexnue rpagukos (2 yaca)

1. TpusHaku Bo3pacTaHus M yObIBaHUS (YHKUIHU. DKCTPEMYMBbI (PYHKINH, HEOOXOIUMOE U
JIOCTaTOYHbIE YCIOBUSA 3KcTpemyMma (yHkuuu. Haumbosblnee W HauMeHbllee 3HAuYCHUS
¢ynkuuu Ha orpe3ke. Beimykiocte rpaduka ¢yHkuuu. JloctaTrouHoe ycioBue
BeIyKJIOocTH GyHKIMH. Touku mnepernba. HeoOxommmoe W IOCTATOYHOE YCIOBUS
neperu6a. Acumnrtotsl GyHkiuu. IIpuMeHeHrne nporu3BOAHON K UCCIEAOBAHUIO (PYHKIIUU
U TIOCTPOEHUIO ee rpaduKa: cxema MOJIHOTO Hccle0BaHus (QyHKIUH.

2. Pemenue 3anau:

e lccnenoBanue pyHKIMI C TOMOIIBIO MPOU3BOIHON M TOCTPOEHHUE TPahUKOB
e HaxoxaeHne HaMMEHBIIET0 U HauOOJIbIIETo 3HaAUYEHUS! QYHKITUI

Paznen 6. Inddepennunanbruoe ucuncienne QyHKIUil HECKOJIbKUX MePeMEeHHbIX

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

yaca)

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

2. Pemenune 3amau:

e HaxoxxaeHne 4acTHBIX POU3BOIHBIX (QYHKIIUH JIBYX MEPEMEHHBIX
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e Haxoxnenue skctpemyMma QyHKIUU ABYX MEPEMEHHBIX

Paznen 7. UnTerpajibHoe ucumncjieHne

IIpakTyeckoe 3ansaTue 20. Haxoknenue HeonpeaeJeHHbIX HHTErPaJioB. (2 yaca)
1. Heonpenenennslii uHTErpan. ['eoMeTpuyeckuil CMBICI HEONMPEAECICHHOIO0 HWHTErpaa.
CBolicTBa HeolpeaeaeHHOro nuTerpana. OCHOBHBIE METO/bI MHTETPUPOBAHUS.
2. Pemenune 3amau:
e HenocpencrBeHHOE MHTETPUPOBAHUE.
e lHTerpupoBaHue METOOM 3aMEHbI IEPEMEHHOM.
o Haxon(;[eHHe HHTCIpaJIOB MCTOJAOM MHTCTPUPOBAHUS 110 YACTAM.

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

1. Omnpenenennelii uHTErpan. ['eoMeTpuueckuii M1 SKOHOMHUYECKUN CMBICH OINpPEAEIEHHOTO
uHrerpana. (CBoWCTBa OMNPENENCHHOT0 MHTErpaja. BplyucieHue  onpeaeseHHOro
WHTErpaja

2. Pemenune 3amau:

e BrluncieHne onpeesIeHHOT0 MHTETpajla Ha OCHOBAHUU ONPE/EIICHUs HHTETpaa.

e BepluncieHre ONpeNeNeHHOr0 MHTErpaja METOIOM 3aMEHbl IEPEMEHHONW U METOJIOM
MHTETPUPOBAHUS 110 YACTSIM.

e [IpunokeHne onpeneseHHOro HHTErpaa.

IIpakTnyeckoe 3ansaTue 22. Haxoxaenne HeCOOCTBEHHBIX M ABOMHBIX HHTErpajioB. (2

yaca)

1. Heco6ctBennbie wuHTEerpasibl I w Il poma. Cxomamuiics W pacxXOsIIHIACST
HecOOCTBEHHBI WHTerpan. JIBoifHBIE HWHTErpanbl, MX cBoWcTBa. OCHOBHBIC CIy4au
BBIYMCIICHUS JBOMHOIO MHTErpaJia B MPSIMOYTOJIbHBIX KOOPANHATAX.

2. Pemenue 3amau:
° Brruucnenne  HecoOCTBEHHOro HWHTErpajga ¢  OECKOHEUHBIMU  TpEACIIaMH
WHTETPUPOBAHUS.
° Brruucienune HecoOCTBEHHOTO MHTETPasa OT Pa3pbIBHOW (PYHKITHH.
° Brrunciienne JBOMHBIX MHTETPaoB

Pasznen 8. Inddepennuanbubie ypaBHeHus. Psaabl

IIpakTyeckoe 3ansitue 23-24. Pemenue nuddepeHnnanbHbIX YpPaBHEHHH IepBOro
nopsiaka. (4 yaca)

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

2. Penrenne 3agau:

e Pemenne muddepeHaTbHBIX YPaBHEHUH C pa3[elIeHHBIMH U Pa3JIeNsIOIUMHCS
IIEPEMEHHBIMH.

e Pemenue onHOpoAHBIX UG depeHIMaTbHBIX YpaBHEHUI EPBOTO MOPSIAKA.
e Pemenue nunelHbIX TudQepeHIATBHBIX YPaBHEHHH TEPBOTO MOPSAKA.
e Pemenue ypaBuenus bepHymu

IIpakTuyeckoe 3ansaTue 25. UccienoBanne cX0AUMOCTH YHMCJIOBBIX PAIOB. (2 Yaca)

1. Onpeznenenne YUCIOBOTO psga, cymma psma. Teopema (HeoOxomumplii mpu3HaK
CXOOAUMOCTHU p;l;[a), CJICACTBHUC U3 TCOPEMbBI O pPacXOAUMOCTH pdaa. I[OCTaTO‘IHBIG
MPU3HAKU CXOAUMOCTH 3HAKOMOCTOSTHHBIX PSOB.

2. 3Hakoyepeayouecss UM 3HAaKoNepeMeHHble  psapl.  [Ipu3Hak  cXOauMOCTH
3HaKOYepeayronierocs psaaa (nmpusHak Jleitoaua). AGCOIIOTHAS U YCIOBHAS CXOAUMOCTH

3. Pemienue 3anau:

® Ha HaXOXJEHHUs CyMMBI psja
® Ha HCCJIEJOBAaHHE CXOJMMOCTH 3HAKOIIOCTOSHHBIX PS/I0B
® Ha HCCJIEJOBAaHHE CXOJUMOCTH 3HAKOUYEPEIYIOIIUXCS PSJIOB
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4.4. Conep:xanue caMOCTOSITeIbHON padoThl

P33Ile.l'lbl, TEMbI, THAAKTHYICCKHEC CINHUIIbI

Pazneal. Anredpa maTpun

Tema 1. MaTpuusl
1. JluHeitHas 3aBUCUMOCTbH CTPOK MATPHIIBI.
2. BrImonHeHne THIIOBLIX 3a0aHUN 110 TEME

Tema 2. O0paTHast MaTpuna

1. DnemeHTapHbIe MpeoOpa3z0BaHUs MATPHUIIBl. DKBUBAJIIEHTHOCTh MAaTPUILI.

2. Panr matpuiibl u criocoObl ero BeruucieHus. CBoWCTBa paHra MaTpuilbl. ba3ucHbIil MUHOD
Matpuisl. Teopema o paHre MaTpuiibl.

3. BrInojHeHue TUIIOBLIX 3aJaHUN 10 TEME

Tema 3. CucreMsbl JTHHEHHBIX aJre0panyecKuX ypaBHeHH

1. Ilpumenenne meromoB ['aycca m XKopmano — l'aycca K pELICHHIO CUCTEM JIMHEHHBIX
YpaBHEHUM.

2. BrImonHeHnye THIOBEBIX 3alaHUI IO TEME

Tema 4. UccienoBaHue cucTeMbl M JTHHEHHBIX YPABHEHHH ¢ N HEH3BECTHBIMU

1. Cucrembl TUHEMHBIX OJJHOPOIHBIX ypaBHEHUM. DyHIaMeHTaIbHAs CUCTEMA PEIICHUH.
2. Mogenb JIeoHThEBa MHOTOOTPACIEBOM SKOHOMUKH (0aTaHCOBBIN aHATHN3).

3. BrInojHeHue TUIIOBLIX 3aJaHUN 10 TEME

Pa3nes 2. BekTopHas anredopa

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. 3aBUCHMOCTb MEXIY
KOOpJMHATAMH BEKTOPA B pa3HbIX Oa3ucax.

2. BrImonHeHnye THIOBEBIX 3alaHUI IO TEME

Tema7. JInneiinble 0TOOpaKeHUs!
1. JluneiiHas momens oOMeHa.
2. BrImonHeHne THIIOBLIX 3a0aHUH 110 TEME

Paznen 3. Anaauruyeckasi reoMeTpus Ha IJIOCKOCTH U B MPOCTPAHCTBE

Tema 8. JInHus HA MIOCKOCTH

1. Kpusbsie BTOporo nopsiaka.OkpyxHocTs. KanHoHndyeckoe ypaBHeHue. CBOMCTBa KpHUBOM,
OCHOBHBIE XapaKTEPUCTUKHU.

Omnunc. Kanonndeckoe ypaBHeHne. CBOMCTBA KPUBOM, OCHOBHBIE XapaKTEPUCTHUKH.
l'unepbona. Kanonnueckoe ypaBaenue. CBOWCTBa KPUBOl, OCHOBHBIE XapaKTEPUCTHKH.
[Tapa6ona. Kanonndeckoe ypaBHeHue. CBONCTBAa KPUBOM, OCHOBHBIC XapaKTEPUCTUKH.
OOnacTp pemieHH JUHEHHBIX HEpaBEHCTB. [ paduyeckuil METOJ| PEIICHUS CUCTEMBI
JUHEWHBIX HEPABEHCTB C ABYMS HeW3BeCTHBHIMU. OOJACTh pelIeHUN CHCTEMbl JIMHEHHBIX
HEPABEHCTB.

Nk WD

Tema 9. Ilpsimasi M IVIOCKOCTH B MPOCTPAHCTBE

1. KanoHMueckoe ypaBHEHHE IIPSIMON B IPOCTPAHCTBE.

2. YpaBHeHHE NPSIMOH B MPOCTPAHCTBE, MPOXOAIIECH Yepe3 IBE TOUKH.

3. OOmee ypaBHeHHE TNpsMOi B mpocTpaHcTBe. Ilepexoxm oT oO0mero ypaBHEHHS K
KaHOHUYECKOMY.

4. VYron Mexay NpsAMbIMU B IIPOCTPAHCTBE.

5. VYcnoBue napamiesbHOCTU M EPIEHANKYISIPHOCTH NPSIMBIX B TPOCTPAHCTBE.

Pasznen 4. BBeaenne B aHAJIN3

Tema 10. ®yHkumnu
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[ToHsTHE KOMIUIEKCHOTO YHCIa, ICHCTBUS HaJl KOMITJICKCHBIMHU YHCIIAMHU.
Ob6partHas GyHKIUA.

[IpeoOpazoBanne rpadukoB GyHKIIHM.

[Tpumenenne GpyHKIMN B 3KOHOMHUKE.

BrInosiHEHNE THITOBBIX 33/IaHHUH 1O TeMe

DAl

TeMa 11. IIpenens! pyHKumMii

1. Ywucnoseie nociaenoBareabHOCTH. OrpaHUYEHHBIE 1 MOHOTOHHBIE MMOCIEA0BATEIBHOCTH.

2. Ilpenen 4uciIOBOM MOCIENOBATEIBHOCTU. ['€OMETPHUYECKMI CMBICT Ipenenaa YUCIOBOU
1ocJIeI0BaTeNbHOCTH. [Ipr3Haky cyliecTBOBaHUs MpeAea.

3. Tlpenen ¢pynkiuu B Touke 1o [ eiine.

4. PackpbITHe HEONPEACICHHOCTEN PA3IMYHBIX THUIIOB.

5. BpInosiHeHNE TUITOBBIX 33IaHUH 110 TEME

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

Paszpnen S. ludpdepennuaibHoe ucuucaeHne GyHKuuil 0IHOM nepeMeHHol

Tema 13. IIpousBoanas u 1udpdepenuna GQyHKIu

1. TIpousBoaHas 0OpaTHON QYHKIIUU

2. Ilpown3BoJHBIE BHICIIUX MOPSIAKOB.

3. Hcnonb3oBaHKE MOHATHS IPOU3BOJIHON B 3KOHOMHUKE.

4. Tlonsarue muddepennuana ¢ynknuu. CBoiictBa muddepennuana. HMHBapHaHTHOCTH
nuddepeHmnuaia.

5. JluddepeHtnuansl BHICIIUX MOPSIKOB.

6. BrbInosiHeHNe TUIIOBBIX 3aJJaHUM IO TEME

Tema 14. IlpusoxkeHue Npou3BOIHOMN

1. OcHoBHbIe TeopeMbl 0 aupdeperurpoanun GpyHkiuu: Teopema depma Teopema Pos,
teopeMa Jlarpanxa, Teopema Kormn.

2. IlpaBuno Jlonurans 1 BBIYMCIEHUS HEONIPEAEIECHHOCTEN.

3. HauGonbmiee w HauMEHbIIEe 3HAYCHHUsS (DYHKIIMU Ha OTpe3Ke. AJTOPUTM OTBICKAHUS
HarOOJIBIIET0 ¥ HAMMEHBIIETO 3HAYCHUI HEMPEPhIBHON (YHKLIUU HA OTPE3KE.

4. BbIIIOTHEHHE TUIIOBLIX 3aJaHUH II0 TEME

Pa3nea 6. ludgdepennnanbHoe ncuucaeHue GyHKIME HECKOJIbKUX MepeMEeHHbIX

Tema 15. ®yHKIMHN HECKOJBKHUX NepeMEeHHbIX

[Tpenen u HeNpPepBIBHOCTh (PYHKLUU JIBYX IIEPEMEHHBIX.

Juddepennman GyHKIUN IBYX TEPEMEHHBIX.

I'paguenT QyHKIUY.

HaunGosnpiiee 1 HanMeHblee 3Ha4eHHs (YHKIIUHA B 3aMKHYTON OTpaHUYCHHOM 00JIaCTH.
OyHKIHUH HECKOJIBKUX IIEPEMEHHBIX B 3KOHOMUYECKOU TEOPHUH.

BeinosHeHNe TUIOBBIX 331aHUH 110 TEMe

R

TeMa 16. IlepBooOpa3Hasi QyHKIUA U HeoNpPeaeJIeHHbIH HHTerpaJl

1. Tpocrteiimme paunoHaidbHbe JpoOu. WHTErpupoBaHHWE MNPOCTEHIINX pPAlMOHATBHBIX
npobeii. THTerpupoBanre parmoHAIBHBIX IPOOCH.

2. HWuterpupoBaHue TPUTOHOMETpUYECKUX (GyHKUMHA. VHTErpupoBaHHe MPOCTEHUIINX
UppanroHanbHbIX QyHKIMHI. MHTErpansl, «<HeOepyIuecs» B 3€MEHTapHbIX (QYHKLHUAX.

3. BbInosiHeHNE TUTIOBBIX 3aJJaHUM 1O TEME

Tema 17. OnpenesieHHbINH MHTErPaJI

1. 3agaua o BEIYHCICHUH 00bEMa BBITYCKAEMON MPOAYKIIHH.

2. HWHaTerpai ¢ nepeMeHHbIM BEPXHUM MPEIETIOM.

3. Teopema o npou3BOAHON UHTErpajia C MEPEMEHHBIM BEPXHUM IMPEICIIOM.
4. BbIIIOTHEHHE TUIIOBLIX 3aJaHUN II0 TEME

Tema 18. HecoO0cTBeHHBIE U 1BOIHbIC MHTErPaJibl
1. IlpubnmkeHHBIE METO/Ibl BHIYMCICHHS ONPECICHHBIX HHTEIPAJIOB
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2. Hcnonb3oBaHHE MOHATUSA UHTETPAJIa B SKOHOMHUKE
3. BrImosiHeHUE TUTIOBBIX 3aJIaHUH 110 TEME
Pasznen 8. Inddepennuanbubie ypaBHeHus. Psaabl
Tema 19. [IndppepennuaibHbie ypaBHEeHUs NIEPBOT0 MOPAIKA
1. Meron Jlarpanka (MeToj Bapuallud TPOW3BOJIBHBIX MOCTOSIHHBIX) PEIICHHS JTMHEHHBIX
HEOJHOPOJHBIX YPaBHEHUM MEPBOTrO MOPSIKA.
2. VYpaBueHue bepHymin, ero penieHue.
3. Hcnonw3oBanue auddepeHnnanbHbIX ypaBHEHNH B 9KOHOMUYECKOH THHAMUKE
4. BrInosHeHye TUIOBBIX 3alaHUI IO TEME
Tema 20. YucsioBble U CTeNEeHHbIE PSAbI
1. TlonsTue crenenHoro psaa. Panuyc, MHTEpBan CXOJAUMOCTH CTEIIEHHOTO psija.
2. Paner Teiinopa u MakiiopeHa. PaznoxeHnus sneMeHTapHbIX QYHKIUN B PAI.
3. BrInojHeHue TUIIOBLIX 3aJaHUN 10 TEME

5. KOHTPOJIb KAYECTBA OCBOEHUA JUCHUIIJIMHBI

Texymuil KOHTPOJIb U MPOMEKYTOUHAsL ATTECTALMS OCYIIECTBIISIIOTCA B COOTBETCTBUU C
«lTonoxkeHneM O TEKyLIEM KOHTPOJE YCHEBAEMOCTH U MPOMEKYTOYHOM aTTecTaluu
oOyJaronuxcsi B ABTOHOMHOW HEeKOMMepueckor opranm3anuu «OOpa3zoBareibHass OpraHU3aIus
BBICIIIET0 00pa30BaHUs» «Y HUBEPCUTET SIKOHOMUKHU U YIIPABICHUS.

Bung npomexyrouHod —arrectanMM  — 3a4eT, Odk3ameH. Dopma  IpOBEICHUS
IIPOMEKYTOUYHON aTTECTALUU — IMCbMEHHBIN K3aMEH.

@oHJ OLIEHOYHBIX CPEJCTB MO IUCIUILIMHE NMPUBEACH B npuiioxkeHuu K PITJI.

6. YYHEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIHUITVINHbI

1. [IInapesa I'.B., Bricimas MaremaTuka: ONOpHBIM KoHcmekT sekuuit / I.B.
[[TrapeBa. — Cumdepomnons: AHO «OOBO» «YHHUBEPCUTET S5KOHOMHKH U yrpaBiieHus», 2021. —
124 ¢. — TekcT: 3JIEeKTPOHHBII.

2. [Iaapesa I'.B., Breicimas Maremaruka: y4eOHO-METOAMYECKOE TIOCOOHWE
(MeToaMUecKrue PEKOMEHJAIMH K MPOBEICHUIO CEMUHApPCKUX (TpakThueckux) 3ausaTtuii)/ I'.B.
[[TrapeBa. — Cumdepomnons: AHO «OOBO» «YHHUBEPCUTET 5KOHOMHKH U yrpaBiieHus», 2021. —
78 c. — TekcT: ANeKTPOHHBIN.

3. [[InapeBa I'.B., Beicmmasg MaremaTuka: METOAUYECKHE PEKOMEHIAIMU TIO0
OpraHu3ali caMOCTOATENbHOM paboTsl o0yvaromuxcs / I'.B. ITnapesa. — Cumpeponons: AHO
«OOBO» «YHuBepcUTET SKOHOMUKH U yripaBieHus», 2021. — 58c.

4. [napesa, I'. B. Bricmas matemaruka (JquHeWHas aiaredpa) : METOJUYECKUE
yKa3aHUs K BBINOJHEHUIO THUIOBBIX pacyeToB. Jlyis HampaBieHuit noarotoBku 38.03.01
OkoHoMmuka, 38.03.05 buznec-undopmaruka (kBanupukanus — 6axanasp) / I'. B. Illnapea. —

Cumbeponons : YHUBEPCUTET JIKOHOMUKM u ympasienus, 2020. — 57 c¢. — Teker
anekTpoHHbI // Lludposoit obpazoBarensHbi pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/101397.html. — Pexxum moctyma: mjsi aBTOpU3UP. MOJIb30BATENICH
(mata obpamenwus: 16.01.2025).

5. [[InapeBa, I'. B. Maremaruueckuii aHalu3 : METOAMYECKHE YKa3aHUA K
BBIMIOJTHEHWIO TUMNOBBIX pacueroB / [. B. Illnapea. — Cumdepononsr : YHuBepcurer
SKOHOMUKH U ympaBienus, 2020. — 74 c¢. — Tekcr : snexkrpoHHsrd // Iludpooii
o0pa3oBaTeNbHbII pecypc IPR SMART : [caiT]. — URL:
https://www.iprbookshop.ru/101399.html. = —  Pexxum  moctyma: UL aBTOPHU3HP.
noJjb3oBarenei(nara oopamenus: 16.01.2025).

6. [Iaapesa, I'. B. Beicmas wMaremaruka. JluHeiiHas anrebpa : y4yeOHO-
MeToAnYecKoe mocobue (PeKOMEHAANHU TI0 CAMOCTOATEIbHOMY U3YyUeHHIO TUCIUILINHGI) / I B.
[[TrapeBa. — Cumdeponons : YHUBEPCUTET YKOHOMHUKH W ympasineHus, 2022. — 108 c. —
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Texcr : anextponHsbiit // Ludposoit odpazoBarensHblil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/128043.html (mata obpamenus: 16.01.2025). — Pexum nocryma:
JUIsL aBTOPU3UD. N10JIb30BaTENICH.

7. MIEPEYEHb OCHOBHOH " rI;[OHO.JIHI/ITE.JII)HOI‘/'I YUYEBHOU JIMTEPATYPBI,
HEOBXOJIUMOMU JJIsA OCBOEHUA JTUCHUITJINHBI

@) OCHOGHaA TUumepamypa:

1. Muxun, M. H. Jluneiinas anre6pa. Y. 1. Marpuisl U 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. TIOJIb30BATENEH.

2. Muxun, M. H. Jluneitnas anrebpa. Y. 2. Cucrembl JMHEHHBIX YpaBHEHUH :
yaeonoe nmocodue / 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 : 3NEKTPOHHBIA //
[Mudposoit  obpazoBarensHbi  pecypc IPR SMART :  [caiit]. —  URL:
https://www.iprbookshop.ru/119112.html. (nata o6pamenus: 16.01.2025). — Pexum nocryna:
JUIsL aBTOPU3UP. TIOJIb30BaTENEH.

3. Jlsmenko, T. B. Matemarnueckuii aHaiu3 : yaeOHO-MeToaudeckoe mocooue / T.
B. JIsmenko. — Taranpor : TaraHporckuii MHCTUTYT yIpaBieHUs U SKOHOMUKH, 2024. — 200 c.
— Texcr : anextponsbiii // Ludposoit obpazoBatensHbii pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/146871.html (mata oOpamenus: 16.01.2025). — Pexum
JIOCTYTIA: JI7Is1 aBTOPU3HUP. TIOJIB30BaTEIICH.

0) OonoanumenvHan 1umepamypa.

1. I'ymait, T. A. MaremaTuka [Uisl CTYAEHTOB 3KOHOMHYECKMX HANpaBICHUM :
yuebnoe mocoome / T. A. I'ymaii, A. ®@. [onromonosa, B. A. XykoBa. — CraBpomnoib :
CraBponosibCKuil TOCyIapCTBEHHBIN arpapHblii yHuBepcuter, 2021. — 88 c¢. — Teker
snexktpoHHbrd // IludpoBori obOpazoBatenbHbli pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/121748.html. — Pexum noctyma: njast aBTOPH3UP. MOJIb30BaTECH
(mara obpamenus: 16.01.2025).

8. IEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJJEKOMMYHUKAIITMOHHOM
CETH «<MHTEPHET», HEOBXOJAUMBIX /1IJIsA OCBOEHUA JUCLHUITJINHBI

1. WNudopmannonno-npaBoBoii mopran «l'apant»: oduumanbheni caiit. — URL:
http://www.garant.ru— TeKCT: 2I€KTPOHHBIH.

2. [Mudposoii obpazoBarenbhblil pecype «[PRsmart»: odpunmansueiii caifit. — URL:
http://www.iprbookshop.ru/— TekcT: 371eKTpOHHBII.

3. DNEeKTPOHHBIA CHpaBOYHMK M0 Marematuke «lIpukimagHas MaTeMaTHKa»:

odpunmansHblii caT. — URL: http://www.pm298.ru/ — TekcT: 37eKTpOHHBIA.

9. METOAUYECKHUE YKA3ZAHUA IJI5S1 OBYYAIOIIUXCA
ITO OCBOEHMIO JTUCHUITJIMHBI

IIpu nmpoBeneHMU JEKIMM, CEMUHAPCKUX (MPAKTUYECKUX) 3aHATHUN, CAMOCTOSITEIbLHOU
paboTe 0OydaroUIMXCsl NPUMEHSIOTC MHTEPAaKTUBHBbIE ()OPMBI MIPOBEACHUS 3aHATHI C LENbIO
HOTPYKEHHUsI 00y4aloIUXCs B pealbHyI0 aTMocdepy NpodecCHOHANIBHOTO COTPYIHUYECTBA IO
pa3pelieHnIo IpooaeM, ONTUMAIbHON BBIPAOOTKH HABBIKOB M KauecTB OYyIyIIEro CHelUalInucTa.
WnuTepakTuBHBIC ()OPMBI IPOBEICHUS 3aHATHI MPENONIaraloT 00y4eHue B COTpyiHu4ecTBe. Bee
YY4aCTHUKHA 00pa3oBaTeIbHOTO Tpoliecca (mpernogaBaTenb U 00yJaronuecs) B3auMOIeHCTBYIOT
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Jpyr ¢ apyrom, oOMeHHBaIOTCS MHGpOpManuel, COBMECTHO PELIAIOT MPOOJIEMbl, MOACIHPYIOT
CHUTYaIHIO.

B yueOHOM mporecce UCTIONb3YIOTCS HHTEPAKTUBHBIE (DOPMBI 3aHATHIA:

- TBOpYECKOe 3a7aHue. BhImoiHeHNe TBOPYECKHX 3adaHuil TpeOyeT oT o0ydaromierocs
BOCIIPOM3BEICHUE TIOJYYEHHOW paHee uH(opMaIu B ¢popme, ONpeaessieMoil IpernoiaBaTesieM,
1 TpeOyIoIei TBOPYECKOTO MOAX0AA;

- TpymnmoBoe o0cyxeHue. I'pynnoBoe obcykaeHne Koro-i1udo Bompoca HampaBIeHO Ha
JOCTHIKCHUH JIy4IIET0 B3aMMOIIOHMMAHHSA M CIHOCOOCTBYET JIydIIEMYy YCBOCHHIO H3Y4aeMOTIO
MarepHaa.

B xone ocBoeHMS AMCHMITUIMHBI MPH MPOBEACHUHM KOHTAKTHBIX 3aHSATHH HCIIONIB3YIOTCS
cienytomme (HopMbel 00yueHHs, crocoOcTBymOmUEe (OPMHUPOBAHUIO KOMIIETEHIUH: JIEKIH-
JMCKYCCUH;, KeWC-MeTOM; pelIeHue 3ajad; CUTyallMOHHBIM aHamu3; oOcyxkaeHue pedepatoB u
JIOKJIA/IOB; pa3pabOTKa IPyNIOBBIX IPOEKTOB; BCTPEUH C MPEACTABUTENISIMU TOCYJAPCTBEHHBIX U
OO0IIECTBEHHBIX OpPTraHNU3aAIHH.

10. IEPEYEHb HH®OPMAIIUOHHBIX TEXHOJIOI' M, UCIIOJb3YEMBIX ITPA
OCYHIECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOIECCA 110 JUCHUIIJINHE,
BKJUIIOYASA IEPEYEHD ITPOT'PAMMHOI'O OBECIIEYHEHUSA U
NHOOPMANMNOHHBIX CITPABOYHbBIX CUCTEM (ITPM HEOBXOAUMOCTHN)

B mpomecce JEKIMOHHBIX W TMPAKTHYECKUX 3aHATHH HCIIONB3YETCS CIEAyIoIIee
porpaMMHOE 0OecTieueHHE:

*mporpammebl, obOecrneunBaromue A0cTyn B cethb «MHTepHeT» (Hampumep, «Google
chromey);

*MporpamMMsbl, IEMOHCTPAIIMU BHJICO MaTEPHAIOB (HarmpuMep, mpourpsiBaresb « Windows
Media Player»);

*mporpaMMbl JUJIsE IEMOHCTpAIlMd W CO3JaHUs Tpe3eHTanuii (Hampumep, «Microsoft
Power Pointy).

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

11. OMMCAHUE MATEPUAJIBHO-TEXHUYECKOT'O OBECITEYEHMS,
HEOBXOJIAMOTO JUISA OCYIIECTBJEHUS OBPA3OBATEJBLHOT'O TPOIIECCA
MO JUCHMILINHE

I[JIH npenoaaBaHusl JUCHUIIIINHBI TpeGyIOTCH CIICUAJIbHBIC MAaTCPHAJIbHO-TCXHUYCCKHC
cpeacTtBa (KOMIBIOTEpHBIE KIACCHI M T.M.). BO BpeMs JEKIMOHHBIX 3aHSATHH, KOTOpHIC
IOPOBOJATCS B OONIBIION ayJUTOPUHU, HCIIOJIB30BaTh MPOEKTOP JUIA JEMOHCTpAIMM CJIaiI0B,
cXeMm, TaOJIMII M TPOYero marepuaia, MyJIbTHMeAuiiHbIe mpoekTopsl Epson, BenqViewSonic;
9KpaHbl AJIs TPOEKTOPOB; HOYTOYKH Asus, Lenovo, MEKPO(hOHBL.

[epeveHbINIIEH3UOHHOTONCBOOOTHOPACTIPOCTPAHAEMOTOITPOTPAMMHOT 000 CTICYCHHU ST, BT
OMUYHCIIe0TeYeCTBEeHHOTONpon3BoAcTBa: Microsoft, Windows, Microsoft Office, Libre Office,
Apxusarop 7-zip,Adobe Reader, KoncynwsranT Ilmtoc, Kaspersky Security, VLC, Media Player,
[Ipomerei.
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