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1.0EJIb 1 HEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHUS 110
JUCIHUIVIMHE, COOTHECEHHBIX C IINTAHUPYEMbBIMH
PE3YJIIBbTATAMHNOCBOEHUSA TPOTPAMMbBI BAKAJTABPUATA

[lenbro u3yyeHHs AUCLUUILUIMHBL «BpIcliasg mareMaTuka» sBiseTcs (GOpPMHUPOBaHHE Y
00y4aromuxcsi CUCTEMbl 3HAHWUM M HaBBIKOB 110 BBICIIEH MareMaThke, HEOOXOIUMBIX IS
peleHys! TOCTaBIEHHBIX 331a4B c(hepe ynpaBiIeHUs IIEPCOHATIOM.

B pesynbrare ocBoenuss OIIOIl OakanmaBpuata oOydarouiuiics IODKEH OBIAIETh
CJIEJTYIOUIMMHU Pe3ysIbTaTaMH 00y4EeHUs! 0 IUCHUIIIMHE:

Koanl Pe3yabTaTsl IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs
KOMIIETEHIINH OcBoenusaOIIOIT 10 TMCIUIIINHE
Crocoben 'VK-1.13HaeT OCHOBBI CHCTEMHOIO IOAXOHa 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.YMeeT NpUMEHATh CHUCTEMHBIA MOAXOJA Ha
MOAXOJ JIJISl PEIICHUsI  |OCHOBE ITOMCKA, KPUTHYECKOTO aHalM3a W CHHTE3a
MOCTaBIICHHBIX 33724 [MHGOpMAIUU JUISt pelieHus 3a1a4 B
podecCuOHAIBHON 00J1acTH;

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

VK-1

2.MECTO JUCIMIIJIMHDBI B CTPYKTYPE OIIOIIBAKAJIABPUATA

Jucoummmaa 51.0.09«BrIcimas MaTeMaTHKa» OTHOCHUTCS K 00s3aTebHOM yacTh Oyoka 1.
«ducuummnsl (Moxynn)» yueoHoro ruiana OITOII 6akanaBpuata Mo HampaBJIEHUIO TIOTOTOBKU
38.03.03 Vmnpasnenue mnepcoHasioM. [ucuuniamHa «Bpiciias wmaremaTuka» HM3ydaeTcs
oOyyaromuMucs: oyHoi (GopMel 00yueHusBl, 2 cemectpax, OUHO-3a04HON (HOPMBI 0OyUEHUS — B
1, 2 cemecTpax.

3HaHMs, YMEHMS M HAaBBIKM, IIOJIyYEHHbIE IpU HW3YYEHHHM JUCLMIUIMHBI «Bpicmias
MaTeMaTHKay, OyayT HeOOXOOUMbI [UIi YIJIYyOJIEHHOTO M OCMBICIEHHOTO BOCHIPHATHSA
JUCLUIUINH: «MaKkpo3KoHOMUKa», «MUKPOIKOHOMHUKa», « IKOHOMETPUKA»

Ob6nacte npohecCHOHAIBHOW NESATEIbHOCTH, HAa KOTOPYKD OpPUEHTHPYET AUCLUILINHA
Bricmias marematuka, Bkmouyaer: 06 CBsi3p, HH()OpPMAlMOHHBIE ¥ KOMMYHHMKAIlMOHHBIE
TEXHOJIOTHH.

Tunbl 3amad ¥ 3azaud NpPo(ECcCHOHANBHOM JEATENbHOCTH, K KOTOPBIM TOTOBUTCS
00yyYaromuics, onpeeneHbl yueOHbIM TUIAHOM, 2 IMEHHO: OCYILECTBIISATH MOUCK, KPUTUYECKUNA
aHaJU3 M CUHTE3 MH(POpPMALMU, IPUMEHATh CUCTEMHBIN MOAXOJ Ul PEILICHUs MOCTABICHHBIX
3az1ad.

3.0BbEM JUCHUIIINHBI B 3AYETHBIX EJMHULIAX C YKA3AHUEM
KOJIMYECTBA AKAJJEMUYECKHUX YACOB, BbIIEJTEHHBIX HA KOHTAKTHYIO
PABOTY OBYYAIOIIIMXCS C IPENOJABATEJIEM (IO BUJIAM 3AHSITHIT) THA
CAMOCTOSITEJbHYIO PABOTYOBYYAIOILIUXCS

OO6mmas Tpya0eMKOCTh (00BEM) TUCIMIUIMHBI cocTaBisieT 10 3a4eTHIX equHuI (3.¢.), 360
aKaJeMUYECKIX YacoB.

3.1. O0béM TMCUMILIHHBI 10 BUAAM YUeOHBIX 3aHATHI (BUacax)



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

O0BEMINCIUIIIINHBI Bcerouacos

OO611ast TPYI0€MKOCThUCIIUTUTAHBI 360
KonrtakTHas pabora 96
AynautopHas pabora(Bcero): 96
JIexuu 46
CeMuHapbl, NPaKTUYECKUE3AHATHS 50
CamMocTtosTenpHasipadoTa oOydaronuxcs (BCero) 228
Kypcoas pabora -

3ayeT +

DK3aMeH 36

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

O0bEéMINCUNTITTHHBI Bcerouacos

OO01ast TPyA0EMKOCThAUCIUTIITHBI 360
KonrakTHas pabora 78
AynuTtopHas padorta(Bcero): 78
Jlexun 36
CeMuHapbl, NPaKTUUECKUE3AHATHS 42
CamocrosiTenpHas paboTa oOyqaronuxcs (BCero) 246
Kypcoas pabora -

3auer +

DK3aMeH 36

4. COAEP) KAHUE JUCIUIVIMHBLCTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKABAHUEM OTBEJAEHHOI'O HA HUX KOJTUYECTBA
AKAJEMHUYECKHUX YACOB U BUIOB YYEBHBIX3AHATHUU

4.1. Pa3zgennl aucuuMnjanHbI
aKaJeMHYeCKHUX Yacax)

U TPYAOEMKOCTh 10 BHJaM Y4YeOHBIX 3aHATHH (B

HaumeHoBaHue TeMbl Bcero KoanuecTBo yacos
KonTakTHas padora Bueayaur.
2 pa6ora
E o Qo Jeknun IpakTnyec | Camocr.
é = g KHe pabora
o o o Q o o o o
&E | & & 2 & | &
Sl o ||| @ |0
Pa3nen 1. Anredpa 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 ] ]
areOpandecKnx ypaBHEHUH
4. |HccnenosaHue cCUCTEMEI M
JIMHEUHBIX YPABHEHUH C N 18 18 2 2 4 2 12 14
HEU3BECTHBIMU




HanmeHnoBaHMe TeMbl Bcero KosmuecTBo yacos
KonrakTHas padora Bueayaur.
= padora
§ - =) Jexkuun | Mpakruyec | Camocr.
o S g KHe pabora
> S| ol ocloleolo]o]c
S S S
=4 52 4 A S A
Sl c ||| @ ¢
Pa3zgen 2. BekTopHas ajareopa 48 48 8 6 8 8 32 34
5. |DneMeHThl BEKTOpHOU alreOphl 12 12 2 2 2 2 8 8
6. |JIuHeiiHbIe BEKTOPHbBIE 16 16 7 ) 2 2 12 12
IPOCTPAHCTBA
7. |JluneitHbie 0TOOpaXKEHUS 20 20 4 2 4 4 12 14
Pazgen 3. AHaguTuyeckasi reoMeTpust 40 40 4 2 4 0 32 38
HA IUVIOCKOCTH M B POCTPAHCTBE
8. |JIuHMs Ha MIOCKOCTH 20 20 2 2 2 0 16 18
9. |llpsamas u IIOCKOCTh Bl 5 20 ’ 7 16 | 20
MPOCTPAHCTBE
Pa3znen 4. Benenue B ananus 34 34 6 6 6 6 22 22
10. | ®ynkuuun 12 12 2 2 2 2 8 8
11. | IIpenensr byHKumii 12 12 2 2 2 2 8 8
12. |HenpepsiBHOCTD (pyHKITHI 10 10 2 2 2 2 6 6
Paszpnen S. JAudpdpepennuaibHoe
HCYHCJIEHUE byukuuii oaHOi | 46 46 6 6 6 6 34 34
nepeMeHHOn
13. |IIpousBoanas u quddepeHnnan 2% 2% 4 4 4 4 18 18
byHKIUHA
14. | IIpunoxxenue npou3BOAHON 20 20 2 2 2 2 16 16
Pazgen 6. JAnddepennuanbHoe
ucunciaeHnne QyHkHuil Heckoabkux| 16 16 2 2 2 2 12 12
nepeMeHHbIX
15. | DyHK1IMM HECKOJIBKMX NIEPEMEHHBIX | 16 16 2 2 2 2 12 12
Pazgea 7. UnTerpajibHOe MCUMCIICHHE 50 50 6 4 6 6 38 40
16. | IlepBooOpa3Has byHKIUSA ng 18 ) ) ) 2 14 14
HEOIPEEICHHbI UHTETpal
17.|OnpeneneHHblid UHTErpA 18 18 2 2 2 2 14 14
18. |HecobcTBeHHBIE u JBOITHBIC 14 14 ) ) ) 10 12
WHTETpaJIbl
Paznen 8. Iudpepennuanbubie 34 34 6 2 6 4 2 28
ypaBHeHus1. Psiabl
19. | luddepeHnunanbHble ypaBHEHUS 2 2 4 ) 4 4 14 16
MIEPBOT0 MOPSIKa
20. |YuciioBbIE U CTETICHHBIE PSIbI 12 12 2 2 8 12
Bcero no mucrumnite 324 | 324 | 46 36 50 42 | 228 | 246
KoHTpoib 36 36
Hroro 360 | 360 | 46 36 50 42 | 228 | 246




4.2. CopeprxaHue JMCOMILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM(pa3aejam)

Pazgen 1. Anredpa maTpun

Tema 1. MaTpunsl.

enu u 3a1a4n TUCHUIUIMHBIL.

[Tonatue MaTpuisl, oOmMiA BUA MaTpulbl. PaBHble MaTpuisl. Buasl marpui. Jluneiinsie
ONepalMy HaJ MaTPUIIAMM: CJIOKEHUE MAaTpHUl, YMHOKEHHME MaTpulbl Ha uuciao. CBONCTBa
onepanuii. Onepanuu HaJ MaTpULIAMU: TPAHCIIOHUPOBAaHUE, YMHOKeHUEe MaTpull. CBolicTBa
onepauuii. JInHeitHas 3aBUCUMOCTb CTPOK MaTPHIIbI.

Tema 2. O0paTHasi MaTpHIa

Omnpenenurenu KBaApaTHBIX MaTpuil. CIIOCOOBI BBIYMCIICHUS ONIpeneuTenei 2-ro, 3-ro u
BeICHIMX MOpsAAKoB. CBoicTBa ompenenutencii. MuHOpsl U anredpanyuecKue JOTMOJTHEHUs K
JJeMeHTaM. BeiuncieHne omnpenenuTeNs pa3joKeHHeM I0 CTpoke (crondiry) (Teopema
Jlamnaca).

OO6parnas maTpuia. AJTOPUTM BBIYUCIICHHUS 00paTHON MaTpuIlbl. Pemenne MaTpuaHbIX
ypaBHeHui Bujia AX=B, XA=B.

DnemMeHTapHbIe peoOpa3oBaHUs MaTPUILIbl. DKBUBAICHTHOCTh MaTpull. PaHr MaTpuibl u
cnocoObl ero Borancienus. CBoiicTBa panra matpuilbl. basucHeiii MuHop Matpuubl. Teopema o
paHre MaTpHIIbL.

Tema 3. CucreMsbl JTHHEHHBIX ajJredpanyecKux ypaBHeHHI.

Cucrembl nuHeWHbIX anreOpamdeckux ypaBHeHuil (CJIAY). Pemenne CJIAY. Bunbt
CJIAY. Pemenue cucteM IUHEHHBIX YpaBHEHHH METOIOM OOpaTHOW MaTpulsl. Teopema
Kpamepa. Pemenne cucrteM nuHeHBIX ypaBHeHU MeTosioM Kpamepa.

Pemrenne cucrem JMHEMHBIX ypaBHEHUN MeTofoM l'aycca. Pemenue cucreM JIMHEWHBIX
ypaBHeHui metoaoM JKopaano — ["aycca. [Ipumenenne meronoB ['aycca u XKopaano — INaycca k
PELICHUIO CUCTEM JIMHEHUHBIX YPABHEHUMN.

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

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

OOuwmii MOpsAAOK pelIeHUs CUCTEMBbl JHMHEWHBIX YypaBHeHHH. Pemenue cuctem m
JUHENHBIX YPAaBHEHUM C N HEU3BECTHBIMM B CIIy4ae, €CJIM PaHI CUCTEMbl MEHBILE YHUCIIA
HEU3BECTHBIX.

CucreMbl TMHEUHBIX OJHOPOJIHBIX ypaBHEHUN. DyHIaMEeHTaIbHasi CUCTEMA PELICHHIA.

Monens JIeoHThEBa MHOTOOTPACIIEBOM IKOHOMUKH (OaTaHCOBBIN aHAIIN3).

Pasznen 2. BekTopHas ajareopa

Tema 5. D1eMeHTHI BEeKTOPHOI ajaredpbl

Bektop Ha miockocTH M B mpocTpaHcTBE. JIMHEHHBIE omepanyd HaJa BEKTOpaMU B
reomerpuueckoit popme. IlonsTre Ga3zuca BEKTOpPOB B IMpOCTpaHCTBE. Pa3nokeHue BeKTOpa 1o
6a3nucy. OpTOHOpMHUPOBAHHBIN 0a3uc B MpocTpaHcTBe. [IpsiMoyronbHasl cucreMa KOOpJIWHAT B
npocTtpaHcTBe. Pa3iokeHune BeKTOopa IO OPTOHOPMHUPOBAHHOMY 0a3uCy B IPOCTPAHCTBE.
JIuneliHple onepanvy HaJ BEKTOPaMU, 33JaHHBIMU KOOPIMHATAMH.

CkansipHOE€ TIpOM3BEACHHME BEKTOPOB, €ro CBOWCTBA. BbIpakeHue CKaasipHOIO
NPOU3BEIICHNSA 4Yepe3 KOOPAMHATBI BEKTOPOB. YTON MEXKIYy BEKTOpamMH. Y CIOBUS
KOJUIMHEAPHOCTH M OPTOTOHAJIBLHOCTH BEKTOPOB. BEKTOpHOE NpOM3BENEHUE BEKTOPOB, €0
CBOMCTBAa. BhIpaskeHrEe BEKTOPHOTO MPOMU3BEAECHUS Yepe3 KOOPAUMHATHI BEKTOPOB. CMelIaHHOE
IIPOU3BEICHUE BEKTOPOB, €r0 CBOMCTBA. BbIpa’keHHME CMEIIaHHOTO NPOU3BENEHUS Yepe3
KOOPJIMHATHI BEKTOPOB

Tema 6. JInHeiiHbIe BEeKTOPHBIE POCTPAHCTBA

n — MEpHbIA BeKTOp. JIMHEHbIEe omepanuu Haj n — MEPHBIMU BeKTOopamu. JInHelHas
3aBUCHUMOCTh M HE3aBHCHMOCTH BEKTOPOB. JIWHelHOe (BEKTOpHOE)IpOCTpaHCcTBO. basuc u
pa3MEpHOCTh JIMHEMHOTO MpOCTpaHCTBA. EBKIWIIOBO mpocTpaHCTBO. JIMHEHOE n-MepHOE
IIpOCTpaHCcTBO. bazuc U pasMepHOCTh n-MEPHOTO JIMHEWHOIO IIpocTpaHcTBa. [lepexon k HOBOMy



0a3ucy B JIMHEHHOM MPOCTPAHCTBE. 3aBUCHMOCTh MEXIY KOOpAMHATAaMH BEKTOpa B Pa3HBIX
Oa3ucax.

Tema7. JInneiinble 0TOOpaKeHUSsI

Jluneiinpie omeparopsl (oTOOpakeHHs, TpeoOpa3zoBanus). JlelicTBUS Haa JTUHEWHBIMU
omneparopamu. Marpuna JIMHEHHOro omeparopa. TeopeMa 3aBUCUMOCTH MEXAy MaTpULaMu
OJIHOTO M TOTO JK€ oIeparopa B pa3HbIX Oazucax. (CoOCTBEHHbIE 3HAYCHHS U COOCTBEHHBIC
BEKTOPBl JIMHEWHOTO omepaTopa. HaxokaeHue COOCTBEHHBIX 3HAYCHHA U COOCTBEHHBIX
BEKTOPOB JIMHEHHOTO orepaTopa. JInHeitHas Moaelb oOMeHa.

Pa3nes 3. AHanuTH4yeckasi reOMeTpHs HA IJIOCKOCTH M B IIPOCTPAHCTBE

Tema 8. JInnus Ha I0CKOCTH

JIuHUMA Ha IUIOCKOCTH. YpaBHEHUE JIMHUM Ha IUIOCKOCTU. YPAaBHEHUSA IPSIMOM Ha
MJIOCKOCTH. YpaBHEHHE NPsIMOM ¢ YyrioBbIM KodddummenTom. OOIIee ypaBHEHHE MPSIMOM.
YacTHble citydan oOIIero ypaBHEHUS IPSAMOM. YpaBHEHUE NPAMOM, MPOXOsIeii yepe3 JaHHYIO
TOYKY B JTaHHOM HaIpPAaBJICHUU. Y PAaBHEHHE MPAMOM, TPOXOAIIECH Yepe3 IBE TOUKU. Y PaBHEHUE
IIPSIMOM B OTpe3Kax. Y paBHEHUE NPAMOU, IPOXOIALICH Yepe3 JaHHYI0 TOUYKY MEPIEHIUKYIISIPHO
JAHHOMY BEKTOPY. YTOJ MEXIy NPSAMBIMH. Y CIOBHE MapaJUICIbHOCTH U NEPIECHIUKYIAPHOCTH
npsMbIX. PaccTossHME OT TOYKH 10 TIPSIMOM.

Kpussie BToporo nopsiaka.OxpyxHocts. KanHoHnueckoe ypaBHeHue. CBOMCTBa KpHUBOMA,
OCHOBHBIE XapakTepucTUKU. Dumnc. KaHonnueckoe ypaBHeHHe. CBOMCTBa KpUBOM, OCHOBHBIE
xapakrepuctuku. ['unep6oma. Kanonumueckoe ypaBHeHue. CBOWCTBAa KpPHBOW, OCHOBHBIC
xapakrepuctuku. IlapaGona. Kanonndeckoe ypaBHeHue. CBOWHCTBa KpHBOH, OCHOBHBIC
XapaKTEPUCTHUKHU.

Tema 9. IIpsiMast ¥ IVIOCKOCTH B NPOCTPAHCTBE

YpaBHEHHE IUIOCKOCTH B IPOCTPAHCTBE, NPOXOAAIIECH Yepe3 HaHHYK TOYKY
NEepIEHANKYIISIPHO JaHHOMY BekTopy. Ob11iee ypaBHEHUE TUIOCKOCTH B IpocTpaHCcTBe. YacTHbie
cilyyau OOILEro ypaBHEHHUs IUIOCKOCTH. YPaBHEHHUE IUIOCKOCTH B MPOCTPAHCTBE, MPOXOAALIEH
yepe3 TpHU JaHHbIE TOUYKH. YPAaBHEHHME IUIOCKOCTH B IPOCTPAHCTBE B OTPE3KAX. YTOJI MEXKAY
IUIOCKOCTSIMH, YCJIOBUS NAPAJUICIBHOCTH U NEPIIEHAUKYIIIPHOCTU ABYX IIOCKOCTEH.

Kanonndeckoe ypaBHEHME TpSIMOM B IPOCTPAHCTBE. YPAaBHEHHME INPSIMOM B
MPOCTPAHCTBE, MpoXoasmeld depe3 nBe Toukd. OOmiee ypaBHEHHE MPSMOW B MPOCTPAHCTBE.
[lepexon oT oOmiero ypaBHEHHsI K KaHOHMYECKOMY. YTOJ MEXAY MNPSAMBIMUA B IPOCTPAHCTBE.
YcnoBre napayuieaIbHOCTH U NEPIEHIUKYIIIPHOCTH IPSAMBIX B IPOCTPAHCTBE.

Beimykible MHOXXKECTBa B N-MEPHOM IpocTpaHcTBe. OOJacTh penieHud JIMHEHHBIX
HepaBeHCTB. ['papuueckuii MeTOA pelIeHHs] CUCTEMbl JIMHEHHBIX HEPaBEHCTB C ABYMs
Hen3BeCTHBIMU. O0IacTh pelIeHni CUCTEMBI M JIMHEHHBIX HEPABEHCTB C N HEU3BECTHBIMHU.

Pa3znen 4. Beenenune B anajaus

Tema 10. ®ynxkuun

Yucna. [IoHsATHE KOMIUIEKCHOTO YNCIA, JEUCTBHS HAJl KOMIUIEKCHBIMU YHACIAMH.

[lonsiTue MHOxecTBa. (OCHOBHBIE MOHSTHS TEOpUM MHOXKecTB. Onepauuu Hax
MHOKecTBaMU. OCHOBHBIE YNCIIOBBIE MHOXKECTBA.

[Monarue ¢ynkuuu. CnocoObl 3amanus (yHkuu. OCHOBHBIE CBOWCTBA (YHKIHUH.
Knaccudukanms dyakuuii. OCHOBHBIE 3eMeHTapHble (QyHKIMM U ux rpadukn. CroxHas
¢ynkuusa. OOparnas ¢ynkuus. DyHkuus, 3amaHHas HesiBHO. IlpeoOpa3oBanue rpadukoB
bynaknumii. [I[pumenenne QyHKIUN B SKOHOMUKE.

Tema 11. Ilpenesas! pyHkumii

Yucnossle MocnenoBaTeIbHOCTH. OrpaHUYEHHBIE U MOHOTOHHBIE ITOCIIEJOBATEIbLHOCTH.
IIpenen 4ucIOBOM IOCIIENOBATENBHOCTH. |'€OMETPUYECKUI CMBICI IIPEAEia YUCIOBOU
IocJIe0BaTeNnbHOCTH. [IpU3HaKK CylecTBOBaHUS IIpeena.

[Ipenen ¢pynkuu B 6eckoneunoctu. [Ipenen pynkiuu B Touke (mo Komm u no I'eitne).
OcHOBHBIE TeOpeMmbl O Tpenenax (yHKIuWH. beckoHeuHO Manbie W OECKOHEYHO OoJIbIIne
BEJIMYMHBI, UX CBOMCTBA. 3aMeUaTelIbHbIE Npeaeibl. PackpbiTHe HEONPEAEIEHHOCTEW pa3IMUHbIX
THUIIOB.



Tema 12. HenpepbIBHOCTH (pyHKIMI

OnnoctopoHHue mpeaenbl. HenpepblBHOCTh (DYHKIMI B TOYKE W Ha WHTEpBaie. Todyku
paspeiBa ¢yHkuuu. Krnaccupukanuss Touek paspeiBa. KycouyHO-HempephIBHBIE (DYHKLUH.
CgoiicTBa (yHKIIMNA, HENPEPHIBHBIX B TOYKe. HempephIBHOCTH 3JIE€MEHTApPHBIX (YHKIIHA.
CgoiicTBa (hyHKIMIA, HETIPEPBIBHBIX Ha OTPE3KE.

Pasznen S. Iuddepennuanbroe ucunciaenne GyHKIuii OHON epeMeHHOM

Tema 13. Ilpoussoanas u nuddepenunan GyHKIUA

3agauv, NOPUBOASAIIME K TMOHIATHIO Mpou3BOAHON. OnpeneneHue MPOU3BOJAHON, €€
FEOMETPUUECKUN, MEXAHUUECKUN U DIKOHOMUYECKUI CMBICH. CBSA3b MEXKIY HENPEPHIBHOCTBHIO U
nuddeperupyeMocTbio  GyHKIMUA. [IpOM3BOMHBIE OCHOBHBIX JJEMEHTApPHBIX  (DYHKITHI.
OcHoBHBIE TpaBuiIa AU PepeHInpoBaHus.

[TpousBoaHas ciokHOM M oOpaTHOW GyHKIMA. JuddepennmpoBanue HeIBHOW (DYHKITHH.
Jlorapudmuueckoe nuddepenupoBanue. [IponsBoaHbeie BhICIINX MOPSAKOB. Mcmonb3oBanue
MOHSTHSI IPOU3BOIHOM B SKOHOMHUKE.

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

Tema 14. Ilpuniioxenune Npon3BOAHOMN

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

[TpuszHaku Bo3pacTaHus W yObIBaHUS (PYHKIIUU. DKCTPEMyMbl QYHKIIUH, HEOOXOIUMOE U
JIOCTaTOYHbIEC YCIOBUS SKcTpeMyMa GpyHKuuu. HanbomnpIinee 1 HauMeHbIee 3HAYCHUST (PYHKITUH
Ha OTpe3Ke. ANTOPUTM OTBHICKaHHsS HAuOOJBIIEr0 UM HAUMEHbBIIErO0 3HAUYE€HUU HEeNpephIBHON
¢ynkunun Ha orpeske. Boimyknocts rpaduka dynxmuu. JlocTrarouyHoe YCIOBHE BBITYKIOCTH
¢byakuun. Toukn mepermba. HeoOGxommmoe W 10CTaTOYHOE YCIOBHUS Ieperuda. ACHUMITOTHI
rpapuka QyHkiuu. [IpumeHeHne nNpou3BOAHON K MCCIENOBAaHMIO (DYHKIIMHU M TOCTPOCHUIO €€
rpaduka: cxema MoJTHOTO UCCIe0BaHUS (DYHKITHH.

Paznen 6. ludgdepennnanbHoe ncuucaeHue GyHKIMH HECKOJIBKUX MepeMeHHbIX

Tema 15. ®yHKUIMH HECKOJbKHX MepeMeHHbIX

OyHKIMU HECKOJIBKUX MepeMeHHbIX. DYHKINU OBYX NepeMeHHbIX. O0IacTh onpeaeneHus
u rpapuk GyHKIUU ABYX nepemMeHHbIX. Jlunuu ypoBHs. [Ipeaen u HempepbIBHOCTH (QYHKUIUU
JBYX TepeMeHHbIX. YacTHele mnpousBogHbIE U AupdepeHnrpyeMocTsh (QYHKIMH ABYX
nepemeHHbIX. {uddepennnan GyHkmum A1ByX nepeMeHHbIX. [ pagueHT GyHKIINH.

OkcrpeMyMm (yHKIMM JByX THepeMeHHbIX. HeoOxoaumoe M I0CTaTOYHOE YCIOBHE
sKkcTpemyMa. HamOomnbiiee m HauMeHbIllee 3Ha4YeHHS (YHKIUM B 3aMKHYTOM OrpaHUYCHHOM
oOmactu. YcioBHBIN 3kcTpeMyM. Metoa MHOXUTeNeH Jlarpanxa.

OYHKIMH HECKOJIBKUX NMEPEMEHHBIX B SKOHOMHYECKON TEOPHH.

Paznea 7. UnTEerpajibHOE HCUMCICHHE

Tema 16. IlepBooOpa3Hast pyHKIHUA U HeollpeaeJTeHHbIH HHTErpaJl

[lonarue mnepooOpaznoii ¢ynkiuu. Teopemsl o mepBooOpa3HbiX ¢yHKuuu. [ToHsATHe
HEONPEIeTICHHOTO WHTEerpaia. ['eoMeTpruiecKuil CMBICIT HEOIpeaeIeHHOTO nHTerpana. Tabnuia
OCHOBHBIX uHTerpanoB. CBolicTBa HeomnpeaeneHHoro uHrerpaiga. (OCHOBHBIE  METOJbI
UHTETPUPOBAHUS:  HEMOCPEACTBEHHOE  HMHTETPUPOBAaHUE, HMHTETPUPOBAHHE  METOJIaMU
MIOJICTAHOBKU (3aMEHBI IEPEMEHHO), UHTETPUPOBAHUE 10 YACTSM.

[Tonsitne pammoHansHOM nMpoOu. [lpocrelimue panmoHanbHBIE ApoOU. VHTErpupoBaHme
NPOCTEHIINX pallMOHABHBIX Ipobeil. IHTerprupoBaHne parioHAIBHBIX IPOOEH.

WNuTerpupoBanne TpUTOHOMETpUYECKUX (QyHKIud. HHTEerpupoBanue mpoCTEHIITNX
UppanroHanbHbIX QyHKIMHA. MHTErpansl, «HeGepyImuecs» B 3JIeMEHTapHBIX (YHKIUAX.

Tema 17. OnpenesieHHbINH HHTErPaJI

IlonaTtue omnpeneneHHOro HHTErpana. [ eoMeTpUY4eCKUH U OJKOHOMUYECKHHM CMBICI
OTpeIeIEHHOr0 MHTerpajia. 3ajjaua 0 BEIUUCICHUH 00beMa BBITyCKaeMoW MpoayKiuu. Teopembl
00 wuHTerpupyemoctd ¢yHkuuu. CBoOICTBa ONpENENIeHHOr0 MHTErpaja M IpaBWia €ro
BblunciIeHus. Bpruncienue omnpeaeneHHoro uHrerpana (MHTerpan ¢ mepeMeHHBIM BEpPXHUM
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IIpEJIeIoM, TEOpEMa O MPOU3BOJHON HMHTErpana ¢ INEPEMEHHBIM BEpPXHUM IpenenoM. Popmyna
HrroTona-Jleiibnuna). MeTtoa MOACTAaHOBKU (3aMEHBI TEPEMEHHON) W HHTETPUPOBAHUS I10
4acTsM B OIPEJEICHHOM HUHTETpalle.

Tema 18. HecoOcTBeHHbIE U IBOIHbIE HHTErPaJibl

Heco6ctBennsie unterpaisl I u I pona. Cxoasumiics u pacxonsimuiicss HeCOOCTBEHHBIH
uHTerpai. IlpuszHaku cxogumMocTH.

[TpuGnmxeHHble METOAbl BBIYUCIEHHUS OINPEACICHHBIX HHTerpaioB lcmonb3oBanue
MOHATHUS NHTErpajia B SKOHOMUKE

JIBoiiHbIE MHTErpaibl, UX cBOMCTBA. OCHOBHBIE CIyyau BBIYMCIEHUS IBOMHOIO MHTETpalla
B MPSAMOYTOJBHBIX KoopauHaTax. [loBTOpHBIE MHTEerpanbl. CBeaeHUE NBOWHBIX MHTETPAIOB K
HOBTOPHBIM.

Pasznen 8. ludPepennuaibubie ypaBHeHus . Paabl

Tema 19. [IndppepennuaibHbie ypaBHEeHUs NIEPBOT0 MOPAIKA

OcHOBHBIE TOHATHS ¥ IPUMEPHI 3a/1a4, MPUBOAAIINX K HUdPepeHIInaIbHBIM YPaBHEHUSIM.
OObIKHOBEHHBIE TU(depeHInaIbHbIe YpaBHEHUS TIepBoro nopsaka. O0Iiee u 4acTHOE pelieHne
Y nepBoro nopsiaka. 3agaya Komu. Teopema o CyliecCTBOBAHMU U €JUHCTBEHHOCTHU PELICHUS
3agaun Komu.

JuddepennnanbHble ypaBHEHUS C pa3Ael€HHBIMH UM Pa3JesIONIMMUCS TEPEMEHHBIMU
nepBoro mnopsaka, ux pemenue. OgHoponHble AudQepeHnnaIbHbe ypaBHEHUS IEPBOTO
NOpsIZIKA, UX pelleHue. JInHelHbIe OAHOPOIHBIE U HEOJHOPOHBIE YPABHEHUS MIEPBOTO MOPSIIKA.
Meron W.bepuymnu pemenust JIIIY. Meton Jlarpanka (MeTol Bapualuu MPOU3BOJIBHBIX
nocTostHHBIX ) pemenus JIJIY. YpaBuenune beprysm, ero perieHue.

Hcnonp3oBanue nudhepeHnnaibHbIX YpaBHEHHH B SKOHOMUUECKOM TUHAMUKE

Tema 20. YucsioBble U CTeNEHHbIE PSA/IbI

Ornpezenienre 4YuCIOBOTO psAna, cymma psana. CoiicTBa cxoasuuxcs psiioB. CXoauMOCTb
reomeTpuueckoro psga. Teopema (HeoOXxomuMmelii mpu3HaK CXOAUMOCTH psijia), CIEICTBHE W3
TEOPEMBI O PACXOAUMOCTH psiAa. ['apMOHMYECKHil psil. DTaJOHHBIE PSIIbL: TEOMETPUUYECKUN psi,
TapMOHHMYECKHUH psJl, 000OIIEHHBIN TapMOHUYECKUN psia. JlocTaTOYHBIA MPU3HAK CXOAMMOCTH
3HAKOMOCTOSIHHBIX PSJOB: TPU3HAKU CpaBHEHWs, mnpusHak Jlamambepa, pagukadbHBIA U
MHTETpajJbHbIi Npu3Haku Komu.

3HAaKONEpEMEHHBIE WM 3HaKodepeayrommecs  psaasl.  IlpusHak  cxoaumocTu
3HaKo4epeayromierocs psaaa (npusHak Jleitoaua). AGCONOTHAS U OTHOCUTEIbHAS CXOIUMOCTH.

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

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

4.3.Conepxxanne NnpakTH4YeCKNX 3aHATHIl (04HAsA (popMa 00ydeHU)

P33Ile.l'lbl, TEMbI, JTUAAKTHYICCKHEC CINHUIIbI

Pasznea 1. Anredpa maTpun

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

1. Omepanuu Hajg MaTpUIlaMH: TPAHCIIOHUPOBAHUE, YMHOXXEHHE MAaTpHUIbl Ha YHCIIO,
CIIO)KEHHUE U YMHOXKEHHUE MaTPUIL
Penrenue 3agau:

e Omnepanuu HajJ MaTpULlAMM: TPAHCIIOHUPOBAaHUE, YMHOXEHHE MAaTpHIbl Ha YHCIIO,
CIIOKEHHE U YMHOKEHHE MaTpPHII

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

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

1. Omnpenenurenu kBaapaTHbIX MaTpull. CtocoObl BEIYKCIICHUs onipeaenuTeneii. CBoiicTBa
OnpeAeIUTENEN

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

3. Pemenue 3amau:
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® HaxXOXJeHUE OOpPaTHON MaTPUIIBI
® pelleHNe MAaTPUYHBIX YpaBHEHUN

IIpakTnyeckoe 3ansaTue 3. PemeHne cucreMm JIMHEHHBIX YPaBHEHU MeTOIOM OOpaTHOM
maTpunsl 1 MmeronoM Kpamepa(2 gaca)
1. Pemienue cucreM JUHEHHBIX YpaBHEHHWM METOJIOM OoOpaTHOUW MaTpwuilbl. Pemenue cucrem

JUHENHBIX ypaBHEHUN MeToioM Kpamepa
2. Pemenune 3amau:

e [IpumeHnenue oOpaTHOI MaTPUIIBI ISl PELICHUSI CUCTEM JIMHEHHBIX YpaBHEHUH.

e PereHue cucTeM TUHEHHBIX YpaBHEHH ¢ ToMOIIbio hopmyn Kpamepa.
IIpakTHyeckoe 3ansaTHe 4. Pelienne cucrem JMHEHHBIX aJIre0pan4yecKux ypaBHeHUH
MmetoaoM 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 IMHENHBIX YPABHEHUN ¢ TOMOIIBIO MeToa ["aycca
e PemieHue cUCTEM JIMHEMHBIX YpaBHEHUH ¢ moMolnisio metoaa JKopmano-I aycca.

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

1. OOmmit MOpsAIOK PEIIeHUs] CHCTEMbI JTMHEHHBIX ypaBHEeHUH. 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 PenieHue CUCTEM M JMHEWHBIX YPaBHEHUH C N HEU3BECTHBIMU

Pasznea 2. BekTopHasi anreopa

IIpakTnyeckoe 3ansitue 7. BolnosiHeHne onepauuii HaJ BeKTopamu (2 yaca)
1. JluneiitHble omepanuu HaJ BEKTOpaMU, 3aIaHHBIMU NMpoeKuusiMu. CKalsipHOe, BEKTOPHOE,
CMELIaHHOE MPOU3BEACHUE BEKTOPOB
2. Pemenune 3amau:
e JlelicTBUSA HaJ BEKTOpaMHU
e PazjmoxeHue BEKTopa Mo APyruM BEKTOPaM.
e Penienue 3a1a4 Ha IPUMEHEHHUE CKAISIPHOTO, BEKTOPHOI'O U CMEIIAHHOT O
ITPOU3BE/ICHUS BEKTOPOB.

IIpakTyeckoe 3ansATHE 8. BoIno/THeHNe JeliCTBUIT HA N-MEePHBIMH BeKTOpaMu (2 yaca)
I. n — MepHbIii BekTOp.JIMHEHHOE n-MepHOE MNPOCTPaHCTBO. JIMHEWHas 3aBUCUMOCTb H
HC3aBUCUMOCTb BCKTOPOB. 3aBUCHUMOCTh MCXKAY KOOpAHHATaMH BCKTOpa B PpPa3HbIX
Oaszucax.
2. Pemenue 3anau:
® Ha ompejefieHUE JTUHEHHONW 3aBUCHMOCTH — HE3aBHCHUMOCTH BEKTOPOB, ONpEIEICHUE
0a3nca BEKTOPOB, ONpeleeHNe KOOPAMHAT BEKTOpa B HOBOM 0a3zuce (pas3iiokeHue
BEKTOpa 10 0a3ucy), peleHue 3a/1a4 ¢ 3KOHOMUYECKUM COJCPKAHUEM.

IIpakTnyeckoe 3ansaTue 9. JIuneiinbie onepaTopsl (2 yaca)

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

2. Pemenune 3amau:

® Ha ONpe/eNieHHUe TMHEHHOCTH OTOOpaKeHHsI, 00pa3a BEKTOpa, MAaTPHUIILI TUHEHHOTO
omneparopa,
®  BBINOJHEHUE JACUCTBUIN HAJ JIMHEMHBIMH ONIEPATOPaAMHU.

IIpakTuyeckoe 3ansaTue 10. HaxoxxneHue CcOOCTBEHHBIX 3HAYEHUH M COOCTBEHHBIX
BEKTOPOB JIMHEITHOT0 onepaTopa (2 yaca)
1. CoOcTBeHHBIE 3HAUYECHHMsI W COOCTBEHHBIC BEKTOPHI JMHEHHOTO ormeparopa. JIuHeiHas
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MoJieNlb OOMEHa.
2. Pemenune 3amau:
® Ha HaxOXJeHHe COOCTBEHHBIX 3HAUEHUH JTMHEHHOTO oreparopa,
® HaXOXXJCHHE COOCTBEHHBIX BEKTOPOB JIMHEIHOTO onepaTopa

Pa3znen 3. AHanuTH4YecKasi reOMeTPHUsl HA MJIOCKOCTH U B IPOCTPAHCTBE

IpakTnyeckoe 3ansitue 11. [IpaMas TMHUSA HA VIOCKOCTH (2 yaca)

1. Pa3nuuHbple ypaBHEHMsI MPSAMOM Ha IJIOCKOCTU.YTOJI MEXAY HPSIMbBIMHU, YCJIOBHS
NapaJyIEIbHOCTH U MEPIIEHANKYISIPHOCTH MPSAMBIX, PACCTOSIHUE OT TOYKHU J0 MPSMOHN

2. Pemenue 3anau:
e PemeHue 3a71a4 HAa HAX0KJACHUE PA3JIMYHBIX BUIOB YPABHEHUN MPSIMOM Ha MJIOCKOCTH
e Pemienue 3a1au Ha HAXOXKJEHUE yTiIa MEXAY MPSIMbIMU
e PenieHue 3a/1a4 Ha ONpee/ICHUE NapaIeIbHOCTU U NEPIEHANKYISIPHOCTH NPSIMBIX

IIpakTyeckoe 3ansaTue 12. IIpsiMas u mI0cKOCTH B pocTpaHcTBe(2 yaca)
l. YpaBHeHUS TJIOCKOCTH B MPOCTPAHCTBEYTON MEXIYy IUIOCKOCTAMH, YCIOBHS
NapaJUIEIbHOCTH U NEPIIEHUKYISIPHOCTH IBYX IIOCKOCTEH.
2. VYpaBHEHHS NPAMON B MPOCTPAHCTBE. YTOJ MEXIY MPSAMBIMU B MPOCTPAHCTBE. Y CIIOBHE
MapaJUIEIbHOCTU U IIEPIEHIUKYIIIPHOCTH IIPSAMBIX B IIPOCTPAHCTBE.
3. Pemenue 3amau:
e Pemenne 3ala4 Ha HaAXOXIACHUC pPa3JIMUHbBIX BHIOB ypaBHeHI/Iﬁ IINIOCKOCTH B
MIPOCTPAHCTBE
e PemeHue 3a7ad Ha HAxXOXKACHUE PA3IMYHBIX BHUIOB YpPaBHEHUH TMpPSIMOMl B
MIPOCTPAHCTBE
e Pemenne 3ala4 Ha HaxO0XICHUC YyIJla MCKAY MNpsAMbBIMH, Ha OIPCACICHUC
MApAJUIEIbHOCTHU U NEPIEHIUKYIIPHOCTH IIPSIMBIX

Pasznen 4. BBeaenne B aHAJIN3

IIpakTnyeckoe 3ansitue 13. Haxoxnenue coiicTB pyHkuuu. (2 yaca)

l. OcHoBuble cBoiicTBa pyHKImH. Knaccudpukanus Gynkmuii. OCHOBHBIE
anemeHTapHbie GyHKIMU U uX rpadukn. CrnoxHas Gyakaus. ObpatHas GyHkius. OyHKIUA,
3agaHHas HesiBHO. [IpeoOpazoBanue rpaduKoB GyHKITHIA.

2. Pemrenue 3agau:

e yicclieIoBaHMs (PYHKITIT HA MOHOTOHHOCTb

e ycclieIOBaHMs (DYHKIMIT Ha OTPaHUYEHHOCTh

e yicciieIoBaHMs (PYHKIMIT Ha YETHOCTh

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

1. TIpemen ¢pynkmuu B 6eckonHeunoctu. [Ipeaen ¢ynknuu B Touke (mo Komm u mo I'eiine).
OcHoBHBIE TEOpEeMBI O mpeaenax (yHKIHMH. beckoHeuHO Mayble U OECKOHEUHO OOJbIIne
BEJIMYMHBI, UX CBOMCTBAa. 3aMeuarelibHbIE Mpenenbl. PackpbiThe HeonpeaeaeHHOCTen
Pa3TUYHBIX TUTIOB.

2. Pemenune 3amau:

e Jloka3aTenbCTBO NMPEAEIIOB M0 ONPEAEIEHUIO

e Brruncienue npezaena GyHKINN Ha O6CKOHEYHOCTH.
e Brruncienue npenena QyHKIUH B TOUKE.

e PacKpbITHE OCHOBHBIX HEONPEACICHHOCTEN

IIpakTnyeckoe 3ansitue 15. UcciaenoBanue pyHKumii Ha HeMPepbIBHOCTH. (2 yaca)

1. HemnpepriBHOCTh (DyHKIIMK B TOUKe W Ha WHTepBane. Kiaccudukamus Touek pas3pbiBa.
CgoiicTBa (yHKIMIA, HEMpPephIBHBIX B TOYke. CBoWcTBa (YHKIIMNA, HEMPEPHIBHBIX Ha
OTpE3KE.

2. Pemenune 3amau:

e lccnenoBanue (yHKIMIA Ha HEMPEPHIBHOCTh
e OrmpenencHue TOUYEK pa3pblBa

Pasznea S. Inddepennuanbuoe ucunciaenne GQyHKiuii 0JHOM nepeMeHHOH
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IIpakTuyeckoe 3ansaTue 16-17. HaxoxaeHus npou3BoaHbIX GyHKIMHA (4 yaca)

l. OnpeneneHue NpPOU3BOAHOM, €€ TI'E€OMETPUUYECKUH,
MEXaHWYECKUM M SKOHOMUYECKHH cMmbIcia. OcHOBHbIE TpaBmia auddepeHIIunpoBaHUs.
[IpousBosHass clIOXHOH W  OOpaTHOM, HesiBHOM  pyHkimit.  Jlorapupmuueckoe

muddepennrponanue. VMcnonb30BaHne NOHITHS TPOU3BOIHON B 9KOHOMHUKE.
2. Pemenue 3anau:
Ha npumenenune reomeTpuyeckoro, 5KOHOMHUYECKOTO CMbICIIa TPOU3BOIHOM
Brruncienune nponu3BOAHBIX CIOKHBIX (YHKITHI
Brruncnenmne npou3BoAHBIX HESABHBIX (DYHKINN
Brruncnenne npon3BoIHBIX OOpaTHBIX (YHKIIHNA
o [lpumenenue norapudmuyeckoro audhepeHupoBaHus

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

nocrpoexnue rpagukos (2 yaca)

1. TpusHaku Bo3pacTaHus M yObIBaHUS (YHKUIHU. DKCTPEMYMBbI (PyHKINH, HEOOXOIUMOE U
JIOCTaTOYHbIE YCIOBUSA 3KcTpemyMma (yHkuuu. Haumbosbinee M HauMeHblllee 3HAuYCHUS
¢ynkuum Ha orpe3ke. Beimykiocts rpaduka ¢yHkuuu. JloctaTrouHoe ycioBue
BeIyKJIOocTH GyHKIMH. Touku mnepernba. HeoOxommmoe W TOCTATOYHOE YCIOBUS
neperu6a. Acumnrtotsl GyHkiun. [IlpuMeHeHrne Nporu3BOAHON K UCCIEIOBAHUIO (PYHKIIUU
U TIOCTPOEHUIO ee rpaduKa: cxema MOJHOTO Hccle0BaHus (QyHKIUU.

2. Pemenue 3anau:

e lccnenoBanue pyHKIUI C TOMOIIBIO MPOU3BOIHON M TOCTPOEHHUE TPahUKOB
e HaxoxaeHue HauMEHbBIIET0 U HAauOOJIBIIET0 3HaAUYEHUS! HYHKITUI

Paznen 6. Inddepennuanbuoe ucuncienne QyHKIUil HECKOJIbKUX MePeMEeHHbIX

IIpakTyeckoe 3ansaTHe 19. HaxoxkaeHue 3kcTpeMyMOB (DYHKIMH JBYX IepeMeHHBIX. (2

yaca)

1. ®ynkumm AByx nepeMeHHBIX. JluHum  ypoBHSA. YacTHble  NIPOM3BOAHBIE U
nuddepeHIpyeMoCcTh  (PYHKIIMKM JBYX IEPEMEHHBIX. OKCTpeMyM (YHKIHH JBYX
nepeMeHHbIX. HeoOXxoamMoe U JOCTaTOuHOE YCIOBUE IKCTPEMyMa.

2. Pemenune 3amau:

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

Paznen 7. UnTerpajibHoe ucumncjieHme

IIpakTyeckoe 3ansaTue 20. Haxo:kaenue HeonpeaeJeHHbIX HMHTErPaJIoB . (2 yaca)
1. Heonpenenennslii uHTErpan. ['eoMeTpuyecKkuil CMBICI HEONPEACICHHOIO0 HWHTErpasna.
CBolicTBa HCOMPCACIICHHOI'0 NHTCTpaJia. OCHOBHBIE MCTOAbI UHTCTPUPOBAHUA.
2. Pemenune 3amau:
e HenocpencrBeHHOE MHTETPUPOBAHUE.
e lHTerpupoBaHue METOIOM 3aMEHbI IEPEMEHHOM.
o Haxon(;[eHHe HUHTCIpaJIOB MCTOJAOM MHTCTPUPOBAHUS I10 YaCTAM.

IIpakTHyeckoe 3ansaTHe 21. Boiunciaenne onpeaejileHHOro HHTerpaJa . (2 yaca)

1. OnpenenenHplii UHTErpasl. ['€eOMETPUYECKHIT M 3KOHOMHUYECKUH CMBICI OIPEIEIEHHOTO
uHTerpasia. (CBoiCTBa  ONpEAENEHHOrO UHTErpaja. BblunMciieHue OnpeerIeHHOro
MHTETpaa

2. Pemenue 3anau:

e BepluncieHne onpeesieHHOro HHTETpajla Ha OCHOBAHUU OMpE/IeNIeHUs] HHTerpaa.

e BrpluncieHre ONpeIeNeHHOr0 MHTErpaja METOIOM 3aMEHbl NEPEMEHHONW U METOJIOM
MHTETPUPOBAHUS 110 YACTSIM.

e [lpunoxxeHue onpeneaecHHOro HHTErpaa.

IIpakTnyeckoe 3ansitue 22. Haxo:kaeHue HeCOOCTBEHHBIX M JBOMHBIX HMHTErpaioB . (2
yaca)
1. Heco6ctBennbie wuHTErpasibl I w Il poma. Cxonmsmuiics W pacxXOSsIIHIACS
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HECOOCTBEHHBIM WHTErpai. JIBoilHbIe WHTErpajgbl, WX CBOMCTBA. (OCHOBHBIC Clydau
BBIYHCIICHU S HBOﬁHOFO HHTCrpajia B IPAMOYT'OJIbHBIX KOOpAWHATAaX.

2. Penrenue 3agauq:
° Bbruuciienne  HECOOCTBEHHOrOo  HMHTerpajia ¢  OECKOHEYHBIMH  IIpelesiaMH
HHTETPUPOBAHUS.
° Brruucnenne HecoOCTBEHHOTO MHTETPasa OT Pa3pbIBHOW (PYHKITHH.
° Brrunciienne IBOMHBIX MHTETPajoB

Pasznen 8. Inddepennuanbubie ypaBHeHus. Psaabl

IIpakTnyeckoe 3ansitue 23-24. Pemenue nudepeHnnanbHbIX yYpaBHEHHH IepBOro
nopsiika . (4 yaca)

l. OObIKHOBEHHBIE TU(GepeHIaTbHbIE YPaBHEHUS IEPBOTO Mopsiika. Ob1ee 1 yacTHOe
pemenue. 3amada Komm. Bumer nuddepeHnmanbHbIX ypaBHEHUN MEPBOTO TOPSIKA, MX
pelIeHuE.

2. Penrenue 3agau:

e Pemenne muddepeHaTbHBIX YPaBHEHUI C pa3[elIeHHBIMH U Pa3JIeNSIOIUMUCS
MePEMEHHBIMH.

e Pemenue oqHOPOIHBIX (P PepeHINATBHBIX YPAaBHEHUI TIEPBOTO MOPSAKA.
e Pemenue MMHEHHBIX U PepeHIINATBHBIX YPABHEHUN TIEPBOTO MOPSAKA.
e Pemenue ypasuenusbepuymim

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

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

2. 3Hakoyepeayonecss M 3HAaKONepeMeHHble  psnapl.  [Ipu3Hak  cXOauMOCTH
3HaKo4epeayronierocs psaaa (nmpusHak Jleitoauma). AGCOIIOTHAS U YCIOBHAS CXOAUMOCTH

3. Pemienue 3anau:

® Ha HaXO0XJEHHUS CyMMBI psja
® Ha UCCJIEJOBAaHHE CXOJUMOCTH 3HAKOIIOCTOSHHBIX Ps/I0B
® Ha HCCJIEJOBAHHE CXOJUMOCTH 3HAKOUYEPEIYIOIIUXCS PSJIOB

4.4. Conep:kaHue cCaMOCTOSITEJIbHOM padoThl

P33Ile.l'lbl, TEMbI, JTHAAKTHYICCKHEC CINHUIIbI

Pazneal. Anredpa maTpun

Tema 1. MaTpuusl
1. JluHeitHas 3aBUCUMOCTb CTPOK MATPHIIBI.
2. DBrImonHeHne THIIOBLIX 3a0aHUH 110 TEME

Tema 2. O0paTHast MaTpuna

1. DnemeHTapHbIe TpeoOpa30BaHUs MATPHUIIBI. DKBUBAJIIEHTHOCTh MAaTPUILI.

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

3. BrInojHeHue TUIIOBLIX 3aaHUN 10 TEME

Tema 3. CucreMbl JHHEHHBIX AJIre0pandecKux ypaBHeHui

1. Ilpumenenue meronoB l'aycca m Kopmano — l'aycca k pelIeHHIO CHCTEM JIMHEHHBIX
YpaBHEHUU.

2. BrolnonHeHne TUMOBBIX 33JJaHUM 1O TEME

Tema 4. UcciienoBanue CUCTEMbI M JIMHEHBIX YPABHEHUN ¢ N HEM3BECTHBIMHU

1. Cucrtemsl IMHEWHBIX OJTHOPOAHBIX ypaBHEeHU. DyHaaMeHTaIbHas CUCTEMA PELLEHUM.
2. Mopaenb JIeoHThEBa MHOTOOTPACIEBON YKOHOMUKH (OaTaHCOBBIN aHAJIHU3).

3. BbInosiHeHNE TUTIOBBIX 3aJJaHUM 1O TEME

Pasznea 2. BekTopHasi anreopa

Tema 5. Dj1eMeHTBI BEeKTOPHOI aJIredpbl
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1. BektopHoe mpou3BeAcHHWE BEKTOPOB, €ro CBOMCTBA. BpIpaxkeHue BEKTOPHOTO
MIPOU3BEJICHUS Yepe3 KOOPIUHATHI BEKTOPOB.

2. CMelIaHHO€ MPOU3BEICHUE BEKTOPOB, €ro CBOWCTBA. BpIpakeHHME CMENIaHHOTO
MIPOU3BEJICHUS Yepe3 KOOPIMHATHI BEKTOPOB

3. BrInojHeHue TUIIOBLIX 3aJlaHUN 10 TEME

Tema 6. JInHeiiHbIe BEKTOPHBIE MPOCTPAHCTBA

1. Tlepexonq x HOBOMY O0a3uCcy B JIMHEWHOM MIPOCTPAHCTBE. 3aBUCHMOCTb MEXIY
KOOpJMHATAMH BEKTOPA B pa3HbIX Oa3ucax.

2. BrImonHeHnye THIOBEBIX 3alaHUI IO TEME

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

Paznen 3. AHaguTuyeckasi reoMeTpus Ha IJIOCKOCTH U B POCTPAHCTBE

Tema 8. JInHus HA MIOCKOCTH

1. Kpusbsie BTOporo nopsiaka.OxkpyxHocTs. KanHonndyeckoe ypaBHeHue. CBOMCTBa KpHUBOM,
OCHOBHBIE XapaKTEPUCTUKHU.

Omnunc. Kanonndeckoe ypaBHeHne. CBOMCTBA KPUBOW, OCHOBHBIE XapaKTEPUCTUKH.
l'unepbona. Kanonnueckoe ypaBHenue. CBOWCTBa KPUBOM, OCHOBHBIE XapaKTEPUCTHKH.
[Tapa6ona. Kanonndeckoe ypaBHeHue. CBONHCTBAa KPUBOM, OCHOBHBIC XapaKTEPUCTUKH.
OO6nacTp pemieHH JUHEHHBIX HEpaBEHCTB. [ paduyeckuil METOJ| PEIICHUS CUCTEMBI
JUHEHWHBIX HEPABEHCTB C ABYMS HeW3BeCTHBHIMU. OOJACTh pelIeHUN CHCTEMbl JIMHEHHBIX
HEPABEHCTB.

Nk WD

Tema 9. Ilpsimasi M IVIOCKOCTH B MPOCTPAHCTBE

1. KanoHMueckoe ypaBHEHHE IIPSIMON B IIPOCTPAHCTBE.

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

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

4. VYromn Mexay NpsAMbIMHU B IIPOCTPAHCTBE.

5. VYcnoBue napamiesbHOCTU M EPIEHAUKYISPHOCTH NPSIMBIX B TPOCTPAHCTBE.

Pasznen 4. BBeaenne B aHAJIN3

Tema 10. ®yHkumnu

[ToHsITHE KOMITJIEKCHOTO YUCIIA, AEUCTBUS HAJl KOMIUIEKCHBIMHU YHCIaMH.
Ob6partHas pyHKIHA.

[IpeoOpazoBanne rpadukoB GyHKIIHM.

[Tpumenenne GpyHKIUN B 3KOHOMHUKE.

. BpInoJIHEHNE TUIOBBIX 33aJaHUH IO TEME

DAl

Tema 11. Ilpeneas! pyHkumii

1. Ywucnoseie nociaenoBareabHOCTH. OrpaHUYEHHBIE 1 MOHOTOHHBIE MOCIEA0BATEIBHOCTH.

2. Ilpenen 4uciOBOM MOCIENOBATEIbHOCTH. ['€OMETpHUYECKHMI CMBICT Ipenenaa YHCIOBOU
1ocJIeI0BaTeNbHOCTH. [Ipr3Haku cyliecTBOBaHuUs Mpeea.

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

4. PackpbITHe HEONPEACICHHOCTEN PA3IMYHBIX THUIIOB.

5. BpInosiHeHNE TUIIOBBIX 33JIaHUH 10 TEME

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

Pasznea S. Inddepennuanbuoe ucunciaenne GyHKiuii 0JHOM nepeMeHHOH

Tema 13. Ilpoussoanas u nuddepenunan GyHKIUN

1. TIIpousBomHas oOpaTHOM PyHKITUK

2. Ilpoun3BoaHbIE BEICIIUX MOPSIKOB.

3. Hcnonp3oBaHue NOHATUS IPOU3BOIHON B SKOHOMHUKE.

4. Tlonstue nuddepenimana ¢ynkuun. CpoiictBa nuddepennmana. HMHBapuaHTHOCTD
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nuddepennuana.
5. duddepeHunansl BHICIINUX MOPSIKOB.
6. BrInoiHeHue TUIIOBLIX 3aJaHUN 10 TEME

Tema 14. Ilpuniioxenue Npon3BOAHOIM

1. OcHoBHbIe TeopeMbl 0 nuddepeHupoBannu GyHkuun: Teopema depma Teopema Poss,
teopema Jlarpanxa, Teopema Komu.

2. IlpaBuno JlonuTans AJisi BBIYMCICHUS HEONPEIETCHHOCTE.

3. HauGomnbmiee u HauMeHbllee 3HAYeHUS (DYHKIUM HA OTpe3Ke. AJITOPUTM OTBHICKAHUS
HanOOJIBIIIETO U HAUMEHBIIIETO 3HAYCHUH HEMPEPHIBHON ()YHKIIMH HA OTPE3KE.

4. BpInosHEeHNWE TUIOBBIX 3aJaHU 0 TEME

Paznen 6. Inddepennuanbruoe ucuncienne QyHKIUil HECKOJIbKUX MePeMEeHHbIX

Tema 15. ®yHKIMHN HECKOJBKHUX NepeMEHHbIX

[Ipenen n HenpepHIBHOCTH (PYHKIUHU IBYX ITEPEMEHHBIX.

Juddepennman GyHKIUN IBYX EPEMEHHBIX.

['paguent GyHKIINN.

Haubosnpiee u HauMeHbIee 3HaUYCHHUST (PYHKIIMH B 3aMKHYTOM OrpaHMYCHHOM 00JacTH.
@OyHKIIMN HECKOJIBKUX MEPEMEHHBIX B 9KOHOMHYECKOH TEOPUH.

BrInonHeHne TUIOBBIX 3aJJaHUN TIO TEMe

S e e

TeMa 16. IlepBooOpa3Hasi GyHKIUA U HeoNpPeaeJeHHbIH HHTerpaJl

1. Ipocteiimme paunoHadbHbe JpoOu. WHTErpupoBaHHWEe MNPOCTEHIINX pPAlMOHATBHBIX
npobOeit. THTerpupoBanre parmoHAIbHBIX IPOOCH.

2. WuterpupoBaHHWE TPUTOHOMETpUYECKUX (GyHKUMHA. VHTErpupoBaHHe MPOCTEHUIINX
uppanvoHanbHbIX QyHKIMHA. MHTErpansl, «<HeGepyIuecs» B 3J€MEHTapHbIX (QYHKIUAX.

3. BbInosiHeHNE TUMIOBBIX 3aJJaHUM 1O 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. BbIIIOJTHEHHE TUIIOBLIX 3aJaHUH II0 TEME

Tema 18. HecoOcTBeHHBIE U 1BOIHbIC MHTErPaJibl

1. TIpubGnukeHHBIE METOJIbI BEIUUCICHUS ONPEICICHHBIX HHTETPAJIOB
2. I/ICHOHBSOBaHI/IC IIOHATHUA I/IHTGI‘paJ'Ia B D KOHOMMHKC

3. BrInojHeHue TUIIOBLIX 3aJaHUN 10 TEME

Pasznen 8. Inddepennuanbubie ypaBHeHus. Psaabl

Tema 19. [IndpepennuaibHbie ypaBHEeHUs MIEPBOT0 MOPAIKA

1. Meton Jlarpamka (METOJ BapHalMH MPOU3BOJBHBIX IMOCTOSHHBIX) PEIICHUS JIMHEWHBIX
HEOJIHOPO/HBIX YPAaBHEHUI NIEPBOIO MOPAIKA.

2. VYpaBHeHue bepHymin, ero penieHue.

3. Hcnonb3oBanue nudhepeHnuanbHbIX YpaBHEHHH B S)KOHOMUUECKOM JTUHAMUKE

4. BbIIIOTHEHHE TUIIOBLIX 3aJaHUN II0 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 3aaHUN 10 TEME

5. KOHTPOJIb KAYECTBA OCBOEHUA JUCHHUIIJINHBI

Texyiuit KOHTPOJIb U MIPOMEXKYTOUHAsI aTTECTallMs OCYIIECTBISAIOTCS B COOTBETCTBUHU C
«llonoxkeHneM O TEKyIIEM KOHTPOJIE YCIIEBAEMOCTM M IPOMEXKYTOUHOH arrecTaluuu

oOy4Jaronuxcsi B ABTOHOMHOW HEeKOMMepueckor opranm3anuu «OOpa3zoBareiibHass OpraHU3aIMs
BbICIIET0 00pa30BaHUs» «Y HUBEPCUTET SKOHOMUKHU M YIIPABICHUS».

Bung npomexyrouHoW —arrectanMM  — 3a4eT, Odk3ameH. Dopma  IpOBEICHUS
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IIPOMEKYTOUYHOM aTTECTALUU — IMCbMEHHBIN K3aMEH.
@oH/ OLIEHOYHBIX CPEJCTB MO IUCIUILIMHE MPUBEACH B puiioxkeHuu K PITJI.

6. YHEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

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

2. [Inapesa I'.B., Bricmas wmartematuka: y4deOHO-MeTOAMYECKOE MocoOue
(MeToauYecKue PEKOMEHIAIUKA K MPOBEICHUI0 CEMHHAPCKUX (MpakTuueckux) 3ansaTtuil)/ [.B..
HIxapesa. — Cumdeponons: AHO «OOBO» «YHUBEpCUTET S5KOHOMUKHU U YIpaBieHus», 2021. —
78 c. — TekcT: 2JIeKTPOHHBIN.

3. [ITrapesa ['.B., Beicmas wmaTeMaTuka:METOOUYECKUE PEKOMEHAAMU 10
OpraHU3aIlu CaMOCTOATENIbHON paboThl oOy4daronuxcs / I'.B. [lInapesa. — Cumdepomnons: AHO
«OOBO» «YHUBEpCUTET 3KOHOMUKH U yIIpaBieHus», 2021. — 58c.

4. [[Irapesa, I'. B. Bricmias matemaruka (nuHelHas anreOpa) : METOAUYECKHE
yYKa3aHHUsd K BBIOJIHEHUIO THUIOBBIX pacueToB. [l HampasneHuid noarotosku 38.03.01
OkoHomuka, 38.03.05 buznec-undopmaruka (kBanupukanus — 6axanasp) / I'. B. Illnapea. —
Cumbeponons : YHUBEPCUTET J3KOHOMHKHA W ympasinenus, 2020. — 57 c. — Teker :
anekTpoHHbI // Lludposoit obpazoBarensHblii 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. Maremaruueckuili aHalU3 : METOAMYECKHE YKa3aHUA K
BBIMIOJTHEHWIO TUMNOBBIX pacueroB / [. B. Illnapea. — Cumdepononsr : YHuUBepcurer
SKOHOMUKH U ympaBieHus, 2020. — 74 c¢. — Tekcr : snekrpoHHsid // Iludpooii
o0Opa3oBaTeNbHbII pecypce IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/101399.html. — Pexxum moctyma: mjsi aBTOpU3UP. MOJIb30BATENICH
(naTta obpaleHma: 16.01.2025).

6. [MuapeBa, I'. B. Beicmas warematuka. JluneitHas anre6pa : ydeOHO-
METOMYECKOE MocoOue (PEKOMEHIAIMH 10 CAMOCTOSATEILHOMY H3YUCHHIO TUCITUTIINHEL) / . B.
[IxnapeBa. — Cumdepornons : YHUBEPCUTET 3KOHOMUKM U yrpasieHus, 2022. — 108 c. —
Tekcr : anexkrponnslit // L{udposoit odpazoBarensubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/128043.html (nara oGpamenus: 16.01.2025). — Pexxum nocryna:
JUTsL aBTOPU3UP. TIOJIb30BaTeNel

7. MIEPEYEHb OCHOBHOM 1 g[Ol'[OJIHI/ITEJII)HOﬁ YUYEBHOW JINTEPATYPBI,
HEOBXOJINMOMU J1JIA OCBOEHUA JTUCHUIIJINHBI

a) ocnosHaa rumepamypa:

1. Muxun, M. H. Jluneitnas anrebpa. Y. 1. MaTpuisl 1 onpenenuTend : yueOHoe
nocobue / M. H. Muxun, C. Il. Kypauna. — Mocksa : Aii [Tu Ap Meaua, 2021. — 106 c. —
ISBN 978-5-4497-1349-0 (u. 1), 978-5-4497-1402-2. — Texkcr : snextponHslii // Hudposoit
o0Opa3oBaTeNbHbII pecypc IPR SMART : [caiT]. — URL:
https://www.iprbookshop.ru/111179.html. (mara obpamenus: 16.01.2025). — Pexxum moctyma:
JUTSL aBTOPU3UP. TIOJB30BaTENeH

2. Muxun, M. H. Jluneitnas anre6pa. Y. 2. Cucrembl JUHEWHBIX YpaBHEHUH :
yuebHoe nocobue / M. H. Muxun, C. I1. Kypauna. — Mocksa : Aii [Tu Ap Menua, 2022. — 91
c. — ISBN 978-5-4497-1587-6 (u. 2), 978-5-4497-1402-2. — TekcT : 3IEKTPOHHBIN //
Hudposoii  obOpaszoBarenpHblii  pecypc IPR SMART :  [caéit] @ —  URL:
https://www.iprbookshop.ru/119112.html. (mara obpamenus: 16.01.2025). — Pexxum moctyma:
JUTSL aBTOPU3UP. TIOJB30BaTENEH
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3. Jlsmenko, T. B. Matemarnueckuii aHau3 : yaeOHO-MeToudeckoe mocooue / T.
B. JIsmenko. — Taranpor : TaraHporckuii MHCTUTYT yIpaBieHHUs U SKOHOMUKH, 2024. — 200 c.
— Texkcer : anextponssiii // Ludposoit odpazoBatensHbii pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/146871.html (mata oOpamenus: 16.01.2025). — Pexum
JIOCTYTIA: JIJIs1 aBTOPU3HP. TIOJIH30BaTEICH.

4.

0) OononnumenvHan 1umepamypa:

1. ['ymait, T. A. MaremaTtuka s CTYAEHTOB HSKOHOMHYECKHX HaIpaBJICHUHN :
yuebHoe mocobue / T. A. I'ymaii, A. ®@. Jlonrononosa, B. A. XKykoBa. — CraBpononp :
CTaBponoyibCKMIl TOCYyIapCTBEHHBIA arpapHblii yHuBepcurter, 2021. — 88 c¢. — Teker :
anekTpoHHbI // Lludposoit obpazoBarensHbli pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/121748.html. — Pexxum poctyna: nis aBTOpHU3Up. MOJB30BATENCH

(mata obpamenus: 16.01.2025).

8. MIEPEYEHb PECYPCOB UH®OPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOM
CETH «<MHTEPHET», HEOBXOJIHUMBIX /I OCBOEHUA JTUCHUIIVINHBI

1. Nudopmanmonno-npaBoBoii moptan «l'apant»: odunmanbapiii cait. — URL:
http://www.garant.ru—TeKCT: 3JI€KTPOHHBIHA.

2. [udposoit ob6pazoBatenpHbId pecypc «IPRsmarty: odummanpasiii caiit. — URL:
http://www.iprbookshop.ru/~TekcT: 3eKTpOHHBII.

3. DJIEKTPOHHBI COpaBOYHUK 10 MaTtemaruke «lIpukiianHas wmaTeMaTukay:

ounmansheii caifr. — URL: http:/www.pm298.ru/ — TekcT: 31eKTpOHHBIH.

9. METOAUYECKHUE YKA3ZAHUSA JJI1 OBYYAIOIIIUXCA
IO OCBOEHUIO JTUCHUITJIMHbI

[Ipu mpoBeneHmid KM, CEMHUHAPCKUX (MPAKTHUECKUX) 3aHATHH, CaMOCTOSTEILHOMN
pabore 0OydaromUXCs MPUMEHSIOTCS WHTEPAKTUBHBIC (POPMBI MPOBEACHUS 3AHSATHI C IIENBIO
MOTPYKEHHST 00YJaIoNIUXCsl B peasibHyt0 aTMochepy npodhecCHOHATLHOTO COTPYIHUYECTBA T10
pa3penieHrto mpooieM, ONTUMATBHON BRIPAOOTKM HABBIKOB U KA4E€CTB OYIYIIEro CHEIHAUCTA.
WnuTepaktrBHBbIE (HOPMBI IPOBEACHUS 3aHATHUI MpernoaaraloT o0ydeHue B coTpyaHuuectse. Bee
YYaCTHUKH 00pPa30BaTEIBHOIO Ipolecca (MpernoaaBaTelib U 00yJaromuecs) B3auMOJCHCTBYIOT
JIpyr C ApyroM, oOMEeHHBAIOTCS MHGOPMAIUEH, COBMECTHO pEHIatoT MPOOJIEMbI, MOJCTHPYIOT
CUTYAIHIO.

B yue6HOM mpoliecce NCTIONB3YIOTCS HHTEPAKTUBHbBIE (POPMBI 3aHITHIA:

- TBOpYECKOE 3a/laHue. BBIMOTHEHHE TBOPUYECKUX 3aJaHui TpeOyeT oT oOydaromerocs
BOCTIPOM3BEICHUE MOTYYCHHON paHee nHPopmaluu B opme, onpeaensieMoil mpernojaBaTeiemM,
U TpeOyroIel TBOPUYECKOTO MOAX0/1a;

- rpymnmoBoe obcyxaeHue. ['pynmoBoe 06Cyx)aeHNUE KOro-TM00 BOIPOCca HAMpaBIeHO Ha
JOCTYIKEHUH JTYYIIer0 B3aWMMOTIOHMMAHUS W CHOCOOCTBYET TyYIIEMY YCBOCHHIO H3y4aeMOro
MaTepuaia.

B xone ocBOCHHS MUCHMIUIMHBI IPU MPOBEJICHUH KOHTAKTHBIX 3aHSATHI HCIOJB3YIOTCS
ciaenyromue (GopMbl 00ydeHUs, CIOCOOCTBYIOIMKE (OPMHUPOBAHUIO KOMIICTCHIIMH: JICKIIUH-
TUCKYCCUM;, KEHC-METOM; pelIeHHe 3a/iady; CUTYAllMOHHBIA aHAIMU3; OOCyXKAeHHE pedeparoB U
JOKJIaJI0B; pa3padOTKa IPYNIOBLIX MPOEKTOB; BCTPEUHU C MPEACTABUTENSIMU FOCYAAPCTBEHHBIX U
OOIIECTBEHHBIX OpPTraHU3aINN.
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10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCTTOJIb3YEMBbIX ITPH
OCYHECTBJIEHUU OBPA3OBATEJIBHOI'O ITPOLECCA 110 JUCHHUIIJIMHE,
BKJUIIOYASA TIEPEYEHD ITPOI'PAMMHOI'O OBECIIEYHEHUSA U
NHOOPMAINMOHHBIX CITPABOYHbBIX CUCTEM (ITPM HEOBXOAUMOCTHN)

B mpomecce JIEKIMOHHBIX W NPAKTHYECKHX 3aHATHH HCIONB3YeTCsl CICoYIOIIee
nporpaMMHOe oOecTieueHHeE:

*MporpaMMbl,00€CIEYMBAIOIINEIOCTYIIBCETh «HTEepHET» (Hammpumep,
«Googlechromey);

*[porpamMMbl, IEMOHCTPAIIMU BHJICO MaTEPHAIOB (HarmpuMep, mpourpsiBaresb « Windows
MediaPlayer»);

*mporpaMMbl ~ JUIS  JEMOHCTpPAllM M CO3JaHUs  Tpe3eHTalmid  (Harmpumep,
«MicrosoftPowerPointy).
*TabnmuaHbBIN TIporieccop (Hampumep, «MicrosoftExcel).

11. OMMCAHUE MATEPHUAJIBHO-TEXHUYECKOI'O OBECIIEYEHMWS],
HEOBXOJANMOTI O JJIsdA OCYINECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOIECCA
O AMCIUIIJIMHE

I[JIH npenoaaBaHusl JUCHUIIIINHBI TpeGyIOTCH CIICUAJIbHBIC MAaTCPHAJIbHO-TCXHUYCCKHC
cpencTtBa (KOMIBIOTEpHBIE KIACCHI M T.M.). BO BpeMs JEKIMOHHBIX 3aHSATHH, KOTOpHIC
IOPOBOJATCS B OOJNBIION ayJUTOPUHU, HCIIOJIB30BaTh MPOEKTOP JUIA JEMOHCTpAIMM CJaiI0B,
cXeMm, TaOJIMII M TPOYero marepuaina, MyJIbTHMeAuiiHbIe mpoekTopsl Epson, BenqViewSonic;
9KpaHbl AJIs TPOEKTOPOB; HOYTOYKH Asus, Lenovo, MEKPO(hOHBL.

[epeveHbINIIEH3UOHHOTONCBOOOTHOPACTIPOCTPAHAEMOTOITPOTPAMMHOT 000 CTICYCHHU ST, BT
OMUHCIIe0TeYeCTBEeHHOTONpou3BoAcTBa: Microsoft, Windows, Microsoft Office, Libre Office,
Apxusarop 7-zip,Adobe Reader, KoncynwsranT Ilmroc, Kaspersky Security, VLC, Media Player,
[Ipomerei.
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