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1.0EJIb 1 HEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHUS 110
JAUCHUIIVIMHE, COOTHECEHHBIX C INIAHUPYEMBIMHU PE3YJIBTATAMHU
OCBOEHMS TIPOT'PAMMBbI BAKAJIABPUATA

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

B pesynbrare ocBoenuss OIIOIl OakanmaBpuata oOydarouuiics IODKEH OBIAJIETh
CIIETYIOLIMMHU Pe3yIbTaTaMH OOY4EeHHUS 110 JUCLUIIIMHE:

Koanl Pe3yabTarsl Ilepeyenb MIaHNUPYyeMbIX Pe3yJbTATOB 00yYeHUS
KOMIIeTEeHIIUH OcBoenns OIIOII 10 AUCIUILINHE
Crocoben 'VK-1.13HaeT OCHOBBI CHCTEMHOIO IOAXOJAa K

OCYIIECTBIISATh MMOUCK, |OCYIIECTBICHUIO TIOWCKA, KPUTHYECKOTO aHalnu3a |
KPUTHYECKHI aHATHN3 M |CHHTe3a WH(OpMAIMK Ui PELICHUS MOCTaBICHHBIX
cuHTe3 HHPOpMAINK,  [33a]1ay;

npuMeHsTh cucteMHblil [YK-1.2.YMeeT npuUMEHATh CHUCTEMHBIA MOAXOA HAa
MOAXOJ JIUISl PEIICHHUsI  |OCHOBE IIOMCKA, KPUTHYECKOTO aHalM3a W CHHTE3a
MOCTaBIICHHBIX 33724 [MHGOpMAIUU JUISL pelieHus 3a1a4 B
podeCcCHOHAIBHON 00J1aCTH;

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

YK-1

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BAKAJIABPUATA

Jucuuminza 51.0.09 Beicias MaTeMaTHKa OTHOCHTCS K 00s3aTenbHON yacTtu Oyioka 1.
«Incummmnsl (Moxynu)» yaeonoro miana OITOIT 6akanaBpuaTa Mo HaMpaBICHUIO TOATOTOBKH
43.03.02 Typusm. [Jucuurinna Beicias MaremaTuka u3ydaeTcst 00y4atonuMIcs 09HOM (HOpMBI
obyuenusiBl, 2 cemectpax, 3a09HON (HopmbI 00yueHus — B 1, 2 cemecTpax.

3HaHWs, YMEHHUS W HAaBBIKHM, IMOJIIYUEHHBIE NPH W3YYCHHHM JUCIHHILTUHBI BpIicias
MaTeMaTuka, OyayT HeoOXOIUMBI JIJIsl YIIIYOJIEHHOTO M OCMBICIIEHHOTO BOCIPUATHS TUCIUIUINH:
WnpopmanoHHbIe TEXHOJIOTUHU B MPO(ECCHOHANBHON eI TeTbHOCTH.

Ob6nacte mpodeccrnoHalbHON AESITENbHOCTH, Ha KOTOPYI0 OPHUEHTUPYET IUCIMILIMHA
Bricmmas marematuka, Bkmoyaer: 06 CBsi3p, HMH()OpPMAlMOHHBIE U KOMMYHHMKAIlMOHHBIC
TEXHOJIOTHH.

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

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

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

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



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

O0BEM TUCHUIIINHBI Bcero uacos

OO611ast TPyA0EMKOCTh TUCITUTUTHHBI 360
KonrtakTHas pabora 96
AynautopHas pabora(Bcero): 96
JIexuu 46
CeMuHapbl, NPaKTUYECKUE 3aHATUS 50
CamocrosTenbHas pabota o0ydaronmxcs (BCero) 228
KypcoBas pabota -

3auer +

DK3aMeH 36

st 3a0uHoi popmbl 00yueHust
OO6mas Tpya0€MKOCTh AUCIUIUTHHBI cocTaBisieT 10 3auétHbix enuuuil 360 4acoB

O0béM THCHMIINHBI Bcero yacos
OO01ast TPYA0EMKOCTh TUCIUTUTHHBI 360
KonrakTHas pabora 16
AynuTtopHas padorta(Bcero): 16
Jlexun 8
CeMuHapbl, MPAKTUYECKUE 3aHSATHUS 8
CamocrosiTenpHas paboTa oOyqaronuxcs (BCero) 334
Kypcoas pabora -
3auer 4
DK3aMeH 6

4. COAEP)KAHUE JUCIUIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PABJEJIAM) C YKASAHHUEM OTBEJIEHHOI'O HA HUX KOJIMYECTBA
AKAJIEMUYECKHUX YACOB U BUJIOB YYEBHBIX 3AHATHI
4.1. Pazgenbl JMCHMIUIMHBI W TPYAOEMKOCTh IO BHAAM Y4YeOHBIX 3aHATHH (B
aKaJeMH4eCcKHX Yyacax)

HaumeHoBaHue TeMbl Bcero Kosaun4yecTBo 4acos
KonrakTHas paGora Bueayaur.
= padora
=
3 o o Jlekuun IIpakTtuyec | Camocr.
ol S e KHe padora
g Sl 7 leololoelelo]e
S S S
2| 818 8|88
Pasznen 1. Anredpa maTpun 56 56 8 4 12 4 36 48
1. |Marpuisl 10 10 2 2 2 2 6 6
2. |OGpaTHas MaTpuIa 14 14 2 2 10 14
3. |Cuctembl JTUHEHHBIX § 14 14 ) ) 4 ) 2 10
anreOpanvyecKux ypaBHCHHI
4. |HccnenoBaHue CUCTEMBI M
JIMHEWHBIX YPaBHEHUH C N 18 18 2 4 12 18
HEW3BECTHBIMU




HauMenoBanue TeMbl

Bcero

KoanuecTBO 4acos

KonrakTHas padora Bueayaur.
= padora
§ - o Jexkuun | Mpakruyec | Camocr.
ol S = KHe padora
g S| 7l oleolo]l ol ole

S S S
2| %8| 8|3 R
Pa3zgen 2. BekTopHas ajareopa 48 48 8 0 8 0 32 48
5. |DneMeHThl BEKTOpHOU alreOphl 12 12 2 2 8 12
6. |JIuHeiiHbIe BEKTOPHbBIE 16 16 7 2 12 16
IPOCTPAHCTBA
7. |JluneitHbie 0TOOpaXKEHUS 20 20 4 4 12 20
Pazgen 3. AHaguTuyeckasi reoMeTpust
HA IUVIOCKOCTH M B POCTPAHCTBE 40 36 4 0 4 0 32 36
8. |JIuHMs Ha MIOCKOCTH 20 18 2 2 16 18
9. |llpsimas u IJTIOCKOCTh B
HpoCTpaHCTBe 20 18 2 2 16 18
Pa3znen 4. Benenue B ananus 34 38 6 2 6 2 22 34
10. | ®ynkuuun 12 12 2 2 2 2 8 8
11. |IIpenensr pyHKIIMIA 12 14 2 2 8 14
12. |HenpepsiBHOCTD (pyHKITHI 10 12 2 2 6 12
Paszpen S. JAudpdepennuaibHoe
HCYHCJIEHUE byukuuii onHOi| 46 54 6 2 6 2 34 50
nepeMeHHOn
13. |IIpousBoanas u quddepeHnnan 2% 30 4 2 4 ) 18 26
byHKIUHA
14. | IIpunoxxenue npou3BOAHON 20 24 2 2 16 24
Pazgen 6. JAnddepennuanbHoe
ucunciaeHnne QyHkHuil Heckoabkux| 16 20 2 0 2 0 12 20
nepeMeHHbIX
15. | DyHKIMM HECKOJIBKMX NIEPEMEHHBIX | 16 20 2 2 12 20
Pazgea 7. UnTerpajibHOe MCUMCIICHHE 50 60 6 0 6 0 38 60
16. | IlepBooOpa3Has byHKIUSA ng 2 ) ) 14 2
HEOIPEEICHHbI UHTETpal
17. | OnpeneneHHplii HHTErpal 18 22 2 2 14 | 22
18. |HecoOGcTBeHHBIE u JBOITHBIC 14 16 ) ) 10 16
WHTETpaJIbl
Paznen 8. Iudpepennuanbubie 34 38 6 0 6 0 2 38
ypaBHeHus1. Psiabl
19. | luddepeHnunanbHble ypaBHEHUS 2 2% 4 4 14 | 26
MIEPBOT0 MOPSIKa
20. |YuciioBbIE U CTETICHHBIE PS/IbI 12 12 2 2 8 12
Bcero mo pucrumninae 324 | 350 | 46 8 50 8 228 | 334
KoHTpoib 36 10
Hroro 360 | 360 | 46 8 50 8 228 | 334




4.2. Conepxanne JMCIHUILIMHBI, CTPYKTYPHPOBaHHOE 10 TeMaM(pa3aeiam)

Pazgen 1. Anredpa maTpun

Tema 1. MaTpunsl.

enu u 3a1a4n TUCHMIUIMHBIL.

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

Tema 2. O0paTHasi MaTpHIIa

Omnpenenurenu KBaApaTHBIX MaTpuil. CIOCOOBI BBIYMCIICHUS ONIpeneauTenei 2-ro, 3-ro u
BeICHIMX MOpsAAKoB. CBoicTBa ompenenutencii. MuHOpsl U anredpanyuecKue JOTMOJTHEHUs K
JJeMeHTaM. BeiuncieHue omnpenenuTens pa3joKeHHeM I0 CTpoke (crondiy) (Teopema
Jlamnaca).

OO6parnas maTpuia. AJTOPUTM BBIYUCIICHHUS 00paTHON MaTpuIlbl. PemeHne MaTpudHBIX
ypaBHeHui Bujia AX=B, XA=B.

DnemMeHTapHbIe peoOpa3oBaHUs MaTPUILIbl. DKBUBAICHTHOCTh MaTpull. PaHr MaTpuibl u
cnocoOsl ero BeruncieHus. CBoiicTBa panra marpuilsl. basucuslii Munop matpuibl. Teopema o
paHre MaTpHIIbL.

Tema 3. CucreMbl JTHHEHHBIX ajJredpanyecKux ypaBHeHHI.

Cucrembl nuHeWHbIX anreOpamdeckux ypaBHeHuil (CJIAY). Pemenne CJIAY. Bunbl
CJIAY. Pemenue cucteM IUHEWHBIX YpaBHEHHH METOJOM OOpaTHOW MaTpulsl. 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 XKopaano — INaycca k
PELICHUIO CUCTEM JIMHEHUHBIX YPABHEHUN.

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 YPAaBHEHUH C N HEU3BECTHBIMM B CIIy4ae, €CJIM PaHl CUCTEMbl MEHBILE YHCIIA
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 mimockoctH W B mpocTpaHcTBE. JIMHEHHBIE omepanyd HaJa BEKTOpaMU B
reomerpuueckoit popme. IlonsTre Ga3zuca BEKTOpPOB B IMpOCTpaHCTBE. Pa3nokeHue BeKTOpa 1o
6asnucy. 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
NPOU3BEIICHNA 4Yepe3 KOOPAWMHATBI BEKTOPOB. YTOI MEXKIYy BEKTOpamMHu. Y CIOBUS
KOJUIMHEAPHOCTH M OPTOTOHAJIBLHOCTH BEKTOPOB. BEKTOpHOE NpOM3BENEHUE BEKTOPOB, €0
CBOICTBA. BhIpaskeHrEe BEKTOPHOTO MPOMU3BEACHUS Yepe3 KOOPAWMHATHI BEKTOPOB. CMelIaHHOe
IIPOU3BEICHUE BEKTOPOB, €r0 CBOMCTBAa. BbIpa’keHHMEe CMEMIaHHOTO NPOU3BENEHUS YeEpe3
KOOPJIMHATHI BEKTOPOB

Tema 6. JInHeiiHbIe BEeKTOPHBIE POCTPAHCTBA

n — MEpHbIA BeKTOp. JIMHEHbIEe omepanuu HajJ #n — MEPHBIMU BeKTOopamu. JInHelHas
3aBUCHUMOCTh M HE3aBHCHMOCTH BEKTOPOB. JIWHelHOe (BEKTOpHOE)IpOCTpaHCcTBO. basuc u
pa3MEpHOCTh JIMHEMHOTO MpOCTpaHCTBA. EBKIWMIOBO mpocTpaHcTBO. JIMHEHOE n-MepHOE
IIpOCTpaHCcTBO. bazuc U pasMEpHOCTh n-MEPHOTO JIMHEWHOTO IIpocTpaHcTBa. [lepexon k HOBOMY



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

Tema 7. JInneiinble 0TOOpaKeHNs

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

Pa3nes 3. AHanuTH4YecKkasi reOMeTpHs HA IJIOCKOCTH M B IIPOCTPAHCTBE

Tema 8. JInnus Ha I0CKOCTH

JIuHUMA Ha IUIOCKOCTH. YpaBHEHUE JIMHUM Ha IUIOCKOCTU. YPaBHEHUSA IPSIMOM Ha
MJIOCKOCTH. YpaBHEHHE NPsIMOM ¢ YyrioBbIM KodddummenTom. OOIIee ypaBHEHHE MPSIMOM.
YacTtHble citydan oOIIero ypaBHEHUS NPSAMOM. 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 JaHHYIO TOUYKY MEPIEHIUKYIISIPHO
JAHHOMY BEKTOpY. YTOJ MEXIy NPSAMBIMH. Y CIOBHE MapaJUICIbHOCTH U NEPIECHIUKYIAPHOCTH
npsMbIX. PaccTossHUE OT TOYKH 10 TIPSIMOM.

Kpussie Broporo nopsiaka. OkpyxxkHoctb. Kanonnueckoe ypaBHeHune. CBOWCTBA KPUBOIA,
OCHOBHBIE XapakTepucTUKU. Dumnc. KaHoHnueckoe 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 IPOCTPAaHCTBE, NPOXOAAIIECH Yepe3 HaHHYI0 TOYKY
NEepIEHINKYIISIPHO JaHHOMY BekTopy. Ob1iee ypaBHEHHE TUNIOCKOCTH B IpocTpaHcTBe. YacTHbie
cilydau 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, MpoxXoasmeld depe3 nBe Toukd. OOmiee ypaBHEHHE MPSMOW B TPOCTPAHCTBE.
[lepexon oT oOmiero ypaBHEHHsI K KaHOHMYECKOMY. YTOJ MEXAY MNPSAMBIMUA B IPOCTPAHCTBE.
YcnoBre napayuieaIbHOCTH U NEPIEHIUKYIIIPHOCTH IPSAMBIX B IPOCTPAHCTBE.

Beimykiple MHOXKECTBa B N-MEPHOM IpocTpaHcTBe. OOnacTh penieHui JIMHEHHBIX
HepaBeHCTB. ['papuueckuii MeTOA pElIeHHs CUCTEMbl JIMHEHHBIX HEPaBEHCTB C JABYMs
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.

[lonsitTue MHOxecTBa. (OCHOBHBIE TMOHATHS TEOpUM MHOXKecTB. Onepauuu Hax
MHOKecTBaMU. OCHOBHBIE YHCIIOBBIE MHOXKECTBA.

[Monarue ¢ynkuuu. CnocoObl 3amanus (yHkuu. OCHOBHBIE CBOWCTBA (YHKIHUH.
Knaccudukanms dyakuuii. OCHOBHBIE 3eMeHTapHble (QyHKIMH U ux rpaduku. CroxHas
¢ynkuusa. OOparnas ¢ynkuums. DyHkuus, 3amaHHas HesiBHO. IlpeoOpasoBanue rpadukoB
dbyakuumii. [I[pumMenenne QyHKIUN B SKOHOMUKE.

Tema 11. Ilpenesas! pyHkumii

Yucnossle MocnenoBaTeIbHOCTH. OTrpaHUYEHHBIE U MOHOTOHHBIE ITOCIIEOBATEIbLHOCTH.
IIpenen 4ucIOBOM IOCIENOBATENBHOCTH. |'€OMETPUYECKUI CMBICI IIPEAEia YUCIOBOU
IOCIIeA0BaTeNbHOCTH. [IpU3HaKK CylecTBOBaHUS IIpeena.

[Ipenen ¢pynkuu B 6eckoneunoctu. [Ipenen pynkiuu B Touke (mo Komm u no I'eitne).
OcHOBHBIE TeOpeMmbl O mTpenenax (yHKIuW. beckoHeuHO Manble W OECKOHEYHO OoJbIne
BEJIMUMHBI, UX CBOMCTBA. 3aMeyaTelIbHbIE Npeeibl. PackpbiTHe HEONPEAEIEHHOCTEW pa3IMUHbIX
THUIIOB.



Tema 12. HenpepbIBHOCTH (pyHKIMI

OnnoctopoHHue mpeaenbl. HenpepblBHOCTh (DYHKIMI B TOYKE W Ha WHTEpBaie. Todyku
paspeiBa ¢yHkuuu. Krnaccupukanus Touek paspeiBa. KycouyHO-HeNpepbIBHBIE (DYHKLUH.
CgoiicTBa (yHKIMNA, HENPEPHIBHBIX B TOYKe. HempephIBHOCTH 3JIEMEHTApPHBIX (YHKIIHA.
CgoiicTBa (hyHKIMIA, HETIPEPBIBHBIX Ha OTPE3KE.

Pasznen S. Iuddepennuanbroe ucunciaenne GyHKIuii OHON epeMeHHOM

Tema 13. Ilpoussoanas u nuddepennnan 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 PepeHInpoBaHUsI.

[TpousBoaHas cioxkHOM M oOpaTHOW PyHKIMA. [uddepennmpoBanue HEIBHONW (DYHKITHH.
Jlorapudmuueckoe nuddepenupoBanue. [IponsBonHeie BBICIINX MOPSAKOB. Mcmonb3oBanue
MOHSTHSI IPOU3BOIHOM B SKOHOMHUKE.

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

Tema 14. IlpuniioxeHue Npon3BOAHOIMI

OcHoBHbIe TeopeMbl 0 auddepennupoBannu GpyHkiuu: Teopema Oepma Teopema Poss,
TeopeMma Jlarpanxa, reopema Komm. [TpaBuio Jlonurans ass BEIUNCIEHNS HEONPEAEIEHHOCTEN.

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

Paznen 6. ludgdepennnanbHoe ncuuciaeHue GyHKIMA HECKOJIBKUX MepeMEeHHbIX

Tema 15. ®yHKIMH HECKOJbKHX MepeMeHHbIX

OyHKIUU HECKOJIBKUX MepeMeHHbIX. DYyHKINU OBYX NepeMeHHbIX. O0IacTh onpeaeeHus
u rpapuk GyHKIUU ABYX nepeMeHHbIX. Jlunuu ypoBHs. [Ipenen u HempepbIBHOCTH (QYyHKUUU
NBYX TepeMeHHbIX. YacTHele mnpous3BogHbIE U AupdepeHnrpyeMocTsh (YHKIMH ABYX
nepemeHHbIX. {uddepennnan GyHkmum 1Byx nepeMeHHbIX. [ pagueHT GyHKIHH.

OkcrpeMyM (yHKIIMM JIByX TIepeMeHHbIX. HeoOxoaumoe M J0CTAaTOYHOE YCIOBHE
sKkcTpemyMa. HamOosnbiiee W HauMeHbIllee 3Ha4eHHS (YHKIUM B 3aMKHYTOW OrpaHUYCHHOU
oOmactu. YcioBHBIN 3kcTpeMyM. Metoa MHOXUTENeH Jlarpanxa.

OYHKIMH HECKOJIBKUX NMEPEMEHHBIX B SKOHOMHYECKON TEOPHH.

Paznea 7. UnTerpajibHOE HCUMCICHHE

Tema 16. IlepBooOpa3Hast QyHKIUA U HeollpeaeJIeHHbIH HHTErpaJl

[lonarue mepooOpaznoii ¢ynkiuu. Teopemsl o mepBooOpa3Hbix ¢yHKuuu. [ToHsATHE
HEONPEIeTICHHOTO WHTEerpaia. ['eoMeTpruiecKuil CMBICII HEONPeaeIeHHOTO nHTerpana. Tabnuia
OCHOBHBIX uHTerpanoB. CBolicTBa HeomnpeaeneHHoro uHrerpaiga. (OCHOBHBIE  METOJbI
UHTETPUPOBAHUS:  HEMOCPEACTBEHHOE  HMHTETPUPOBAaHUE, HMHTETPUPOBAHME  METOJIaMU
MIOJICTAHOBKH (3aMEHBI IEPEMEHHO), UHTETPUPOBAHUE 10 YACTSM.

[Tonsitne pammoHansHOM npoOu. [Ipocrelimue panuoHanbHBIE ApoOU. WHTErpupoBaHme
NPOCTEHIINX pallMOHABHBIX Ipobeil. IHTerprupoBaHne parioHAIBHBIX IPOOEH.

WNuTerpupoBanne TpUTOHOMETpHUYECKUX  (QyHKIui. HHTErpupoBanue mpoOCTEHIITNX
UppanroHanbHbIX QyHKIMHA. MHTErpansl, «<HeGepyImuecs» B 3JIeMEHTapHBIX (YHKIUAX.

Tema 17. OnpenesieHHbINH MHTETPaJI

IlonaTtne omnpeneneHHOro HHTErpana. [ eoMeTpUY4eCKUH U OKOHOMUYECKHM CMBICI
OTIpeIeIEHHOr0 MHTerpajia. 3ajjauya O BEIUUCICHUH 00beMa BBITyCKaeMol MpoayKiuu. Teopembl
00 wuHTerpupyemoctd ¢yHkuuu. CBoicTBa 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). Mertoa MOACTAaHOBKU (3aMEHBI TEPEMEHHON) W HHTETPUPOBAHUS T10
4acTsIM B OIPEJEICHHOM HUHTETpalle.

Tema 18. HecoOcTBeHHbIE U IBOIHbIE HHTErPaJibl

Heco6ctBennsie unterpaisl I u I pona. Cxoasumiics u pacxosimuiicss HeCOOCTBEHHBIH
uHTerpai. [IpuzHaku cxogumMocTH.

[TpuGnmxeHHble METOAbl BBIYUCIEHHUS OINPEACICHHBIX HHTerpajoB lcmonb3oBanue
MOHATHUS UHTErpajla B SKOHOMUKE

JIBoiiHbIE MHTErpaibl, UX CBOMCTBA. OCHOBHBIE CIyyau BBIYMCIEHUS IBOMHOIO MHTErpalia
B NPSAMOYTOJBHBIX 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(depeHIMaIbHbIe YpaBHEHUS TIepBoro nopsaka. O0Iiee u 4acTHOE pelieHne
Y nepBoro nopsiaka. 3agaya Komu. Teopema o CylecTBOBAHMU U €UHCTBEHHOCTHU PELICHUS
3agaun Komu.

JuddepennnanbHble ypaBHEHUS C pa3Ael€HHBIMH UM Pa3JesIONIMMUCS TEPEMEHHBIMU
nepBoro mnopsaka, ux pemenue. OgHoponHble audQepeHnnaIbHble ypaBHEHUS IEPBOTO
NOPsIZIKA, UX pelleHue. JInHelHbIe OAHOPOIHBIE U HEOJHOPOHBIE YPABHEHUS MIEPBOTO MOPSIKA.
Meton W.bepuymmu pemenus JIJIY. Meron Jlarpamka (MeTon BapHaldd 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 (HeoOXomuMmelii mpu3HaK CXOAUMOCTH psijia), CIEICTBHE W3
TEOPEMBI O PACXOAUMOCTH psiAa. ['apMOHUYECKHil psil. DTAaJOHHBIE 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 Jleitoauma). AGCONOTHAS U OTHOCUTEIbHAS CXOIUMOCTH.

[TonsTue crenenHoro psaa. Paguyc, MHTEpBaI CXOAUMOCTH CTEIIEHHOTO psja.

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

4.3.Conepxanne NpaKTHYeCKUX 3aHATHI (04HasA (popma 00ydeHUs)

P33Ile.l'lbl, TEMbI, THAAKTHYICCKHEC CANHUIIbI

Pasznea 1. Anredpa maTpun

IIpakTnyeckoe 3ansituel. BoinosiHeHue onepanuii HaJ MAaTPUIIAMU

1. Onepamuu Haj MaTpullaMU: TPAHCIIOHUPOBAHHE, YMHOXKEHHE MATpULIBI Ha YHUCIIO,
CIIOKEHHE U YMHOKEHHE MaTpPHII

2. Pemenue 3anau:

- olepaiuy HajJ MaTpULlaMU: TPAHCTIOHUPOBAHNUE, YMHOKEHUE MATPUIIBI HA YUCIIO, CIOXKEHHE

Y YMHOKEHHUE MATPUIL

- Pemienue 3aga4 ¢ 5KOHOMHUYECKHM CMBICIIOM

IIpakTHyeckoe 3ansaTHE 2. PelieHne MATPUYHBIX ypaBHEHHUI

1. Omnpenenurenu kBaapaTHbIX MaTpull. CrtocoObl BEIYKCIICHUs onipeaenuTeneii. CBoiicTBa
OnpeAeIuTENEN

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

3. Pemenue 3amau:
-HaX0XKJIEHUE 00PATHON MaTPHIIHI
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- pelieHre MaTpUYHBIX ypaBHEHUN

IIpakTnyeckoe 3ansaTHe 3. Pemenne cucreM JIMHEHHBIX YpaBHeHUI MeTOA0M 00paTHOM
Matpuubl 1 Mmetoaom Kpamepa
1. Pemenue cucreM NTUHEHHBIX ypaBHEHHUH METOAOM OOpaTHOM marpuibl. PemeHue cucrem

JMHEWHBIX ypaBHeHUH MeTo10M Kpamepa
2. Pemenue 3anau:

— IlpumeHenue oOpaTHON MATPHUIIBI JIsI PEIICHUST CUCTEM JIMHEHHBIX YpaBHEHUH.

— Pemenue cuctem JIMHEHHBIX ypaBHEHHH ¢ moMoIbio popmyn Kpamepa.
IIpakTnyeckoe 3ansitue 4. PemieHue cucrem JIMHEHHBIX aJredpandecKux ypaBHeHUil
Metoaom I'aycca u merogom Kopaano-I'aycca
1. Anroputm Metona ['aycca u merona XXopaano-I'aycca
2. Pemenue 3anau:

— Pemenue cuctem JIMHEHHBIX YpaBHEHU € MOMOIIBbIO MeTo1a ["aycca

— Pemenue cucrtem JIMHEHHBIX ypaBHEHU ¢ momolibio Metosa XKopaano-I'aycca.

I[IpakTuyeckoe 3ansaTHe 5-6. PemeHme cucrteM m JIMHEHHBIX YPaBHEHHH ¢ n
Heu3BeCTHbIMM (4 yaca)

1. OOwmwuit mOpsI0K perIeHusi CUCTEMbI IMHEWHBIX YpaBHEeHUi. Perenue cuctem m
JIMHEWHBIX YPaBHEHUH C N HEM3BECTHBIMU B CITy4ae, €CJIM PAHT CUCTEMbI MEHBIIIE YHCIIA
HEU3BECTHBIX

2. Pemenune 3amau:

— MHccenenoBanue cucTeM JIMHEWHBIX YPAaBHEHU HA COBMECTHOCT.
— Pemienue cucteM m JINHENHBIX YPABHEHUN C N HEU3BECTHBIMU

Pa3nes 2. BekTopHas anredopa

IIpakTnyeckoe 3ansitue 7. BolnmosiHeHne onepannii HAJl BEKTOPaMH
1. JluneitHble ornepanuu HajJ BEKTOpaMH, 3alaHHBIMU NMpoeKuusiMu. CKalsipHOe, BEKTOPHOE,
CMEIlIaHHOE MPOU3BECHIE BEKTOPOB
2. Pemenue 3anau:
—JleficTBUS HaJl BEKTOpaMHU
—Pa3znoxenue BeKTOpa Mo JpyruM BEKTOPaM.
—Pemienue 3anau Ha IpUMEHEHHE CKAISPHOT0, BEKTOPHOTO M CMEIIAHHOTO
MPOM3BEACHUS] BEKTOPOB.

IIpakTnyeckoe 3ansitue 8. BolnosiHeHne 1eliCTBUII HAl N-MEePHBIMHM BEKTOPaAMH
1. n — MmepHblii BekTOp. JIMHENHOE n-MepHOE MpocTpaHcTBO. JIMHEWHas 3aBUCUMOCTb M
HE3aBUCUMOCTb BEKTOPOB. 3aBUCHUMOCTb MEXIy KOOPJIMHATAMH BEKTOpa B pPa3HBIX
Oa3ucax.
2. Pemenune 3amau:
— Ha OIpe/eieHUE JUHEHHON 3aBUCHMOCTH — HE3aBHCHMOCTH BEKTOPOB, OIPEIECICHUE
0a3uca BEKTOPOB, OINpeAeTeHUEe KOOPAWHAT BEKTOpa B HOBOM 0Oa3uce (pa3foKeHHE BEKTOpa
1o 6a3ucy), pemenne 3aaa9 ¢ dKOHOMUYECKUM COJICPIKaHUEM.

IIpakTHyeckoe 3ansaTHE 9. JINHeliHbIC ONIEPaTOPBI
1. JluneitHeie omepaTopbl (OTOOpakeHus, mpeoOpazoBaHust). JleMCTBUS HaJ JTHMHEHHBIMHU
omeparopamu. Marpuna JuMHEHHOro omneparopa. Teopema 3aBUCUMOCTH — MEXKIY
MaTpHUllaMU OJTHOTO U TOTO K€ OIllepaTopa B pa3HbIX 0a3ucax.
2. Pemenue 3anau:
— Ha OmpelerieHHe JIMHEHHOCTH OTOoOpa)keHus, oOpaza BEKTOpa, MaTPHIIbl JTUHEHHOIrO
omneparopa,
— BBIIIOJIHEHUE JICWCTBUN HAJl IMHEMHBIMU OIIEpaTOPaMHU.

IIpakTnueckoe 3ansaTe 10. HaxoxkaeHue CcOOCTBEHHBIX 3HAYEHMHl M COOCTBEHHBIX
BEKTOPOB JIMHEHHOr0 oneparopa

1. CoOcTBeHHBIE 3HAUYECHHMs] M COOCTBEHHBIC BEKTOPHI JIMHEHHOTO ormeparopa. JIuHeiHas
MOJEIb 0OMEHA.
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2. Pemenune 3amau:
—Ha HaX0XXJCHHE COOCTBEHHBIX 3HAUCHHH JTMHEHHOTO oIeparopa,
—HaxX0X/IeHHUE COOCTBEHHBIX BEKTOPOB JIMHEHHOTO ONepaTopa

Pa3znen 3. AHaauTHUYecKasi reOMeTPHUs HA MJIOCKOCTH U B IPOCTPAHCTBE

IIpakTnueckoe 3ansaTue 11. [Ipsimasi TuHKMs HA MI0CKOCTH Pa3nyuyHbie ypaBHEHUS MPSIMO
Ha IUIOCKOCTH. YTOI MCKAY IMPAMBIMU, YCJIOBUA MapalJICJIbHOCTU U TMECPIICHAUKYIAPHOCTHU
IPSIMBIX, PACCTOSIHUE OT TOYKHU JI0 MIPSIMOM
1. Pemenue 3anau:
— Pemenue 3a1a4 Ha HAXOXKJICHHUE PA3TUYHBIX BUJOB YPABHEHHI IPSMOM Ha IJIOCKOCTH
— Pemenue 3a1au Ha HaXOXKACHHE yTiIa MEKIY MPSIMBIMU
— Pemenue 3a1a4 Ha onpenesIeHHe NapauIeIbHOCTH U IEPIICHIUKYIISIPHOCTH IPSIMBIX

IIpakTyeckoe 3ansaTue 12. IIpsiMas U MJI0CKOCTH B IPOCTPAaHCTBE
I. VYpaBHeHUS IUIOCKOCTH B TMPOCTPAHCTBE YTOod MEXAY IIJIOCKOCTSIMH, YCIOBHS
NapaJUIEIbHOCTH U NEPIIEHUKYISIPHOCTH IBYX INIOCKOCTEH.
2. VYpaBHEHHUS NPAMON B MPOCTPAHCTBE. YTOJ MEXIY MPSAMBIMU B MPOCTPAHCTBE. Y CIIOBHE
apaJUIEIbHOCTU U IIEPIEHIUKYIIIPHOCTH IIPSAMBIX B IIPOCTPAHCTBE.
2. Pemenune 3amau:
— Pemenue 3ala4 Ha HaAXOXIACHUC pPa3JIMUHbIX BHIOB ypaBHeHI/Iﬁ IINIOCKOCTH B
MPOCTPAHCTBE
— Pemenne 3agay Ha HaXOXICHHE PA3IWYHBIX BHJIOB YypaBHEHUM TIpSAMOU B
MIPOCTPAHCTBE
— Pemenue 3aa4 Ha HaxoXICHUC YyIJla MCXKAY MNOpsAMbBIMH, Ha OIPCACICHUC
MApAJUIEIbHOCTU U MEPIEHIUKYIIPHOCTH IIPSIMBIX

Pasznen 4. BBeaenne B aHAJIN3

IIpakTnueckoe 3ansitue 13. Haxoxnenune cBoiicTB pyHkunuu. OCHOBHBIE CBOMCTBA
¢ynkunu. Knaccuduxanus ¢pynkumii. OCHOBHBIE 371eMeHTapHble (YHKIUU U UX TPadUKH.
Cnoxnas ¢pyakuus. O6patHas Gynaknus. OyHkius, 3agannas HesBHO. [IpeodpazoBanue
rpaduKoB QYHKIUH.
1. Pemenune 3amau:

— uccienoBaHus GyHKINNA HAa MOHOTOHHOCTh

— HccieoBaHus (PYHKIUN Ha OTPaHUYEHHOCTh

— uccieoBanusl GyHKIMN Ha YETHOCTh

IIpakTnyeckoe 3ansiTue 14. Borunciaenue npenesos ¢pyakumii. [Ipenen pynxumn B
o6eckoneunoctu. [Ipeaen Gpynkuu B Touke (mo Ko u no I'eitne). OCHOBHBIE TEOPEMBI O
npenenax GyHKIui. beckoHeuyHo Masbie U 6ECKOHEYHO OOJIBIINE BETHUMUHBI, UX CBOHCTBA.
3aMeuarenbHbIe Mpeesbl. PacKphITHE HEONPEAETIEHHOCTENW Pa3IMYHbIX THUIIOB.

1. Pemenue 3anau:

Jloka3aTenbCTBO MPEENIOB IO ONPEICIICHUIO

Brruucnenue npenena GpyHKIUA Ha 0ECKOHEUYHOCTH.

Brruncnenue npezaena GyHKIIUU B TOYKE.

— PackpbITHEe OCHOBHBIX HEONPEICIICHHOCTEH

IIpakTyeckoe 3ansaTue 15. Uccnenopanne pyHKnmii Ha HeNMPepPbHIBHOCTb.

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

2. Pemrenne 3agau:

—HccnenoBanne GyHKINNA HA HEMTPEPHIBHOCTH
—OnpenenieHne TOYEeK pa3pbiBa

Paszpnen S. lu¢pdepennuaibHoe ucuucaeHne GyHKuMil 01HOM nepeMeHHol

IIpakTuyeckoe 3anaTue 16-17. HaxoxxneHus npon3BOIHBIX HYHKITHI
1. OnpeneneHue NPOU3BOJHOM, €€ T€OMETPUYECKUN, MEXAHMYECKUNW M SKOHOMUYECKHI
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cMmbici. OcHoBHBIE npaBmiia auddepennmpoBanus. [Ipon3BoaHas cI0XHONW M 0OpaTHOM,
HesiBHOM (yHkuwmii. Jlorapudgmuueckoe muddepennupoanue. Mcmnonbp3oBaHue MOHATHS
MPOU3BOAHON B SKOHOMHUKE.
2. Pemenue 3anau:

—  Ha npumeneHnue reoMeTpuyecKkoro, 5JKOHOMHUECKOTO CMbICIIa MPOU3BOIHOM

- Brruucienune nponu3BOAHBIX CIOXKHBIX ()YHKITHI

—  Boruncnenue npon3BOAHBIX HESIBHBIX (PYHKIIHIA

— Brruncnenne npon3BoIHBIX OOpaTHBIX (YHKIIHNA

— [Tpumenenne norapudmudeckoro auddepeHITupoBaHms

IIpakTuyeckoe 3anstue 18. UcciaenoBanue (GyHknuii ¢ MOMOIIbK TNPOW3BOAHOH H
MmocTpoeHune rpagpuKon
1. TpusHaku Bo3pacTaHus M yObIBaHUS (YHKUIUU. DKCTPEMYMBbI (PYHKINH, HEOOXOIUMOE U
JIOCTaTOYHbIE YCIOBUSA 3KcTpemyMma (yHkuuu. Haumbosblnee W HauMeHbIee 3HAUYCHUS
¢ynkuuum Ha orpe3ke. Bemykiocts rpaduka  ¢yHkuuu. JloctaTrouHoe ycioBue
BeIyKJIOocTH GyHKIMH. Touku mepernba. HeoOxommmoe W OCTAaTOYHOE YCIOBHUS
neperu6a. Acumnrtorsl GyHkiuu. [IpuMeHeHrne Nporu3BOJHON K UCCIEAOBAHUIO (PYHKIIUU
U TIOCTPOEHHUIO ee rpaduKa: cxema MOJIHOTO HccleA0BaHus (QyHKIUU.
2. Pemenue 3anau:
— MHccnenoBanue GyHKIHM ¢ TOMOIIBIO TPOU3BOIHOM U MOCTPOCHHE IPaduKOB
— HaxoxeHne HaMeHbIIEero ¥ HauOoIbIIEro 3Ha4eHus! PyHKIIUU

Paznen 6. Inddepennunanbnoe ucuncienne QyHKIUil HECKOJbKUX MePeMEeHHbIX

IIpakTyeckoe 3anaTue 19. Haxoxxnenue sxcrpeMyMoB GyHKIMH ABYX NlepeMeHHBIX.

1. ®ynkuuu AByX  1epeMeHHbIX. JluHum  ypoBHs.  YacTHble  NPOU3BOJHBIE U
muddepeHpyeMocTs  (QYHKIMM JIBYX MEPEMEHHBIX. OKCTpeMyM (QYHKIHUH JBYX
nepeMeHHbIX. HeoOXxoaumoe U JOCTaTOuHOE yCIOBHE IKCTPEMyMa.

2. Pemenue 3agau:

— HaxoxneHnue yaCTHBIX IPOU3BOJHBIX (PYHKIIMU ABYX MEPEMEHHBIX
— Haxoxnaenue skctpeMyMa (QyHKIMH ABYX TEPEMEHHBIX

Pazgea 7. UnTerpajibHOE MCUMCIICHHE

IIpakTnyeckoe 3ansiTue 20. Haxoxaenune HeonpeaeJeHHbIX MHTErPaJioB .
1. Heonpenenennslii uHTErpajl. I'eoMeTpUyEeCKUN CMBICI HEONPEAEIEHHOIO HHTErpaja.
CBolicTBa HEONpeAETIEeHHOTr0 HHTErpasia. OCHOBHBIE METObI HHTETPUPOBAHUS.
2. Pemenue 3anau:
— HenocpencTtBeHHOE MHTErPUPOBAHNE.
— MHHTterpupoBanue METOOM 3aMEHBI IEPEMEHHOM.
— HaxoxaeHue nHTerpagsoB METOIOM UHTETPUPOBAHUS 110 YACTSIM.

IIpakTnyeckoe 3ansitue 21. BoluncijieHne onpeaeeHHOro HHTErpaJa .

1. OmnpenenenHelii uHTErpan. ['eoMeTpuueckuii U1 SKOHOMHUYECKUN CMBICH OINpPEAEIEHHOTO
uHrerpana. (CBoiCTBa ONPENENEHHOTO MHTErpaja. BplyuciaeHue  onpeaeseHHOro
WHTErpaja

2. Pemenune 3amau:

— Bpluncienue onpenereHHOro HHTErpaia Ha OCHOBAHUM ONPEEIICHUS HHTETpaa.

— DBbluucnenue onpeneneHHOro MHTErpajga METOJOM 3aMEHbl IEPEMEHHOUW U
METO/I0M MHTETPUPOBAHHUS 110 YACTSIM.

— IlpunoxeHue onpeneaecHHoro HHTerpaa.

IIpakTnyeckoe 3anaTHe 22. HaxoxkaeHne HeCOOCTBEHHBIX M JABOMHBIX MHTErPaJIOB .
Hecob6ctBennbie uHTerpansl [ u Il poma. Cxopsmuiics W pacXoIsniuiicss HeCOOCTBEHHBIN
uHTEerpas. J[BoliHbIE MHTErpaibl, UX CBOMCTBA. OCHOBHBIE CIIy4aW BBIYMCIEHUS JBONHOIO
MHTETpala B IPSIMOYTOJIBHBIX KOOpAUHATAX.
l. Pewenue 3anau:

— BbluncieHne  HeCOOCTBEHHOTO HMHTErpajga Cc  OECKOHEUHBIMU  IpejiesiaMu
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MHTErPUPOBAHUA.
— Brruncienne HecoOCTBEHHOTO MHTErpalia OT pa3pbIBHOM (DYHKIIHH.
— DBpbluncnenue 1BOWHBIX MHTETPAJIOB

Pa3nea 8. ludgdepennnanbubie ypapHeHHus. Psabl

IIpakTnueckoe 3ansitue 23-24. Pemenue nuddepeHnuaIbHBIX YPABHEHUIl IEePBOro

NMOpPAIKA .

1. OOwikHOBeHHBIE TUddepeHInaIbHbIe YpaBHEHH IMepBoro mopsaka. OOmiee u 4acTHOE
pemenue. 3amauya Kommu. Buasl nuddepeHnnanbHbIx ypaBHEHHN NEpBOro MOpPSIKA, MX
pelieHue.

2. Pemenue 3anau:

— Pemenne nuddepeHnnanbHbIX ypaBHEHUHN € pa3/IeIeHHBIMU U pa3/IesONIMMHCS
MePEMEHHBIMH.

— Pemenne onqHOpOHBIX U (QepeHIMaTbHBIX YPaBHEHUI TIEPBOTO MOPSAKA.

— Pemenne nuneliHbIX 1udQepeHInaATBHBIX YPABHEHHH MIEPBOTO MOPSIKA.

— Pemenue ypaBHenus bepnyiu

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

1. OmpeneneHue dYUCIOBOTO psima, cymma psga. Teopema (HeoOxomumbrii mpu3Hak
CXOOAUMOCTHU p;l;[a), CJICACTBHUC U3 TCOPEMbBI O pPacXOAUMOCTH pdaa. I[OCTaTO‘IHBIG
MPU3HAKU CXOAMMOCTH 3HAKOMOCTOSHHBIX PSOB.

2. 3HakodepenyromMecs M 3HAKONEPEMEHHBIE  PsJbI. [Ipuznak  cxogumMocTH
3HaKOYepeayromnierocs psaaa (nmpusHak Jleitoauma). AGCOIIOTHAS U YCIOBHAS CXOAUMOCTH

3. Pemienue 3anau:

® Ha HaXO0XJEHHUS CyMMBI psja
® Ha UCCJIEJOBAaHHE CXOJUMOCTH 3HAKOIIOCTOSHHBIX PS/I0B
® Ha HCCJIEJOBAaHHE CXOJUMOCTH 3HAKOUYEPEIYIOIIUXCS PSJIOB

4.4. Conep:kaHue cCaMOCTOSITEJIbHOI padoThl

P33Ile.l'lbl, TEMbI, THAAKTHYICCKHEC CINHUIIbI

Pasznea 1. Anredpa maTpun

Tema 1. MaTpuusl
1. JluHeitHas 3aBUCUMOCTb CTPOK MATPHIIBI.
2. BrImonHeHne THIIOBLIX 3a0aHUN 10 TEME

Tema 2. O0paTHast MaTpuna

1. DnemeHTapHbIe TpeoOpa3z0BaHUs MATPHUIIBI. DKBUBAJIIEHTHOCTh MAaTPUILI.

2. Panr marpuiibl u criocoObl ero BerancieHus. CBoWCTBa paHra MaTpuilbl. ba3ucHbIii MUHOD
MaTpulsl. Teopema o0 paHre MaTpUIIb.

3. BrInojHeHue TUIIOBLIX 3aJaHUN 10 TEME

Tema 3. CucreMsbl JTHHEHHBIX aJredpanyecKuX ypaBHeHHU

1. Ilpumenenune meromoB ['aycca m XKopmano — I'aycca K pELICHHIO CUCTEM JIMHEHWHBIX
YpaBHEHUM.

2. BrImonHeHnye THIOBEBIX 3alaHUI IO TEME

Tema 4. UcciienoBanue CUCTEMbI M JIMHEHHBIX YPABHEHUN ¢ N HEU3BECTHBIMHU

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

3. BrInojHeHue TUIIOBLIX 3aJaHUN 10 TEME

Pasznen 2. BekTopHas ajareopa

Tema 5. D1eMeHTBI BEeKTOPHOI aJredpbl

1. BektopHoe mpou3BeAcHHWE BEKTOPOB, €ro CBOMCTBA. BpIpaxkeHue BEKTOPHOTO
IIPOU3BENIEHNUS Yepe3 KOOPAUHATHI BEKTOPOB.

2. CMelIaHHO€ TNPOU3BEICHUE BEKTOPOB, €ro CBOWCTBA. BbIpa)keHHME CMENIaHHOTO
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MIPOMU3BEJCHUS Yepe3 KOOPANHATHI BEKTOPOB
3. BrInojiHeHHE TUIIOBBIX 3aaHHH 10 TEME

Tema 6. J/InHeiiHbIe BEeKTOPHBbIE IPOCTPAHCTBA

1. Tlepexonq & HOBOMY ©0a3ucy B JIMHEHWHOM MPOCTPAHCTBE. 3aBUCHUMOCTh MEXIY
KOOpPJIMHATaMH BEKTOPA B pa3HBIX Oa3ncax.

2. BrINoIHEHNE TUITOBBIX 3aJIaHUAH 1O TEME

Tema7. JIuHeliHbIe 0TOOPAKEHUS
1. JIunelnas Monuens oOMeHa.
2. BrImonHeHnye THIOBEBIX 3alaHUI IO TEME

Pa3nen 3. AHatuTHUYecKasi TeOMeTPHUsi HA MJIOCKOCTH U B POCTPAHCTBE

Tema 8. JInHudA HA IOCKOCTH

1. Kpussie Broporo nopsaka. OkpyxxHocTb. KaHoHMueckoe ypaBHeHue. CBOICTBa KpUBOH,
OCHOBHBIE XapaKTCPUCTUKHU.

Onnunc. Kanonnueckoe ypaBHeHue. CBOWCTBAa KpUBOM, OCHOBHBIE XapaKTEPUCTUKH.
['unepOomna. Kanonnueckoe ypaBHeHue. CBOMCTBa KPUBOM, OCHOBHBIC XapaKTEPUCTHKH.
[Tapabona. Kanonnueckoe ypaBHeHue. CBOMCTBa KPUBOI, OCHOBHbIE XapaKTEPUCTHKH.
O6nacTh pelieHu JTUHEHHBIX HEpaBEHCTB. [paduyeckuii METON pelIeHUsS CHUCTEMBI
JMHEWHBIX HEPaBEHCTB C JIByMsI HEW3BeCTHBIMU. OONacTh peIIeHU CHCTEMBl JTMHEHHBIX
HEPABEHCTB.

kW

Tema 9. IIpsiMmasi U IIOCKOCTH B MIPOCTPAHCTBE

1. KanoHuueckoe ypaBHEHHE MPSIMOM B MPOCTPAHCTBE.

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

3. OOmee ypaBHeHHWE TIpsAMOM B mpocTpaHcTBe. Ilepexom oT o00miero ypaBHEHHS K
KaHOHUYECKOMY.

4. VYroa Mexay OpsMbIMH B TPOCTPAHCTBE.

5. VYcnoBue napajuieIbHOCTH U NEPIEHIUKYJIIPHOCTH IPSIMBIX B IPOCTPAHCTBE.

Pa3znen 4. Beenenune B anajaus

Tema 10. ®yHkumnu

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

[IpeobpazoBanue rpadukoB GyHKIHUHA.

[Ipumenenue GyHKIUN B SKOHOMUKE.

BrinonHeHue THOBBIX 33JIaHUM 110 TEME

S

TeMa 11. Ilpexeanbl pyHKUMA

1. Yucnoseie nmociaeaoBareabHOCTU. OrpaHMUE€HHBIE U MOHOTOHHBIE MOCIEA0BATEIbHOCTH.

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

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

4. PackppITre HEONIPEAEICHHOCTEN Pa3InYHBIX TUIIOB.

5. BhIIoJIHEHNE TUITOBEIX 3aJJaHUM 110 TEME

Tema 12. HenpepbIBHOCTH (pyHKIMI
1. CaoiicTBa GyHKIINA, HETIPEPHIBHBIX HA OTPE3KE.
2. BrblnonHeHne TUMOBBIX 3aJJaHUH 1O TEME

Pasznea S. Inddepennuanbuoe ucunciaenne GyHKIuii 0JHOM nepeMeHHOM

Tema 13. Ilpoussoanas u nuddepenunan GyHKIUA

1. TIpousBomHas oOpaTHOM PyHKITUH

2. Ilpoun3BoaHbBIE BEICIIUX MTOPSIKOB.

3. Hcnonp3oBaHue NOHATUS TPOU3BOIHON B SKOHOMHUKE.

4. Tlonstue nuddepenumana ¢ynkuun. CpoiictBa nuddepennuana. HMHBapuaHTHOCTD
nuddepennuana.

JuddepeHnnansl BBICIINUX MOPSAIKOB.

BelltoIHEHNE TUNOBBIX 3aJaHUH IO TEME

SN
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Tema 14. IlpusiokeHue Npou3BOAHOMN

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

2. IlpaBuno Jlonurans 1 BBIYMCIEHUS HEONIPEAEIECHHOCTEN.

3. HauGonbmiee w HauMEHbIIEe 3HAUYCHHUS (DYHKIIMU Ha OTpe3Ke. AJTOPUTM OTBICKAHUS
HanOOJIBIIETO U HAMMEHBIIIETO 3HAYCHUI HETIPEPHIBHOW (DYHKIIUU HA OTpE3Ke.

4. BbIIIOJIHEHHE TUIIOBLIX 3aJaHUN II0 TEME

Pa3nea 6. luddepennuanbHoe ncunciaeHue GyHKINH HeCKOJIbKUX NepeMeHHBbIX

Tema 15. ®yHKUMH HECKOJbKHX NepeMeHHbIX

[Ipenen u HepepbIBHOCTH (DYHKIIUU ABYX MEPEMEHHBIX.

Huddepennman pyHKITUN ABYX IEPEMEHHBIX.

I'paguenT QyHKIUM.

HaunGosnpiiee 1 HanMeHbllee 3Ha4eHHs (YHKIIUHA B 3aMKHYTON OTpaHUYCHHOM 00JIaCTH.

OyHKIHUH HECKOJIBKUX IIEPEMEHHBIX B 3KOHOMUYECKOU TEOPHUH.

BpltoIHEHME TUNOBBIX 3aJaHUH IO TEME

TeMa 16. IlepBooOpa3Has GyHKIUS U HeonpeaeJeHHbIH HHTerpaJl

1. Tlpocreiimue paruoHaNbHBIE IpoOH. MHTErpupoBaHHWe MPOCTEUININX PAMOHAIBHBIX
npobeit. UHTerprpoBanne parioHAIBHBIX IPOOE.

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

3. BrInojHeHue TUIIOBLIX 3aJaHUN 10 TEME

Tema 17. OnpenesneHHbIH HHTErPaJ

1. 3amaua o BEIYUCICHUU 00BEMa BBITTYCKaeMOW MPOTYKIIHH.

2. Hurerpain ¢ nepeMeHHBIM BEPXHUM IMPEIEIOM.

3. Teopema 0 mpOU3BOJAHON HHTErPAIA C IEPEMEHHBIM BEPXHHUM MPEIECIOM.

4. BrinonHeHue TUNOBBIX 33JIAHUN 110 TEME

Tema 18. HecoOcTBeHHbIE U IBOIHbIE HHTErPaJibl

1. TIpuGnmxeHHBIC METOIBI BEIYUCICHUS OMPEICICHHBIX HHTErPAIoB

2. Hcnonb3oBaHHE MOHATUSA UHTETPAJIa B SKOHOMHUKE

3. BrbInosiHeHNE TUMIOBBIX 3aJJaHUM 1O TEME

Pasznen 8. Inddepennuanbubie ypaBHeHus. Psabl

Tema 19. luddepennuanbHbie ypaBHEHHSI IEPBOT0 MOPSIAKA

1. Merox Jlarpanxka (MeToA BapHallMHd MPOU3BOJILHBIX IMOCTOSIHHBIX) PEIICHUs JTUHEHHBIX
HEOJHOPOJIHBIX YPaBHEHU ITEPBOTO MOPSIKA.

2. VYpaBHeHue bepHymnnu, ero perieHue.

3. Hcnonb3oBanue nudhepeHnuanbHbIX YpaBHEHHH B SKOHOMUUECKOW JTUHAMUKE

4. BbIIIOJIHEHHE TUIIOBLIX 3aJaHUN II0 TEME

Tema 20. YucsioBble U CTeNEeHHbIE PSA/IbI

1. TlonsTue creneHHoro psaaa. Paanyc, nHTEpBal CXOAMMOCTH CTETIEHHOTO pAJa.

2. Panpl Teiinopa u Maknopena. Pa3noxeHus sneMeHTapHbIX (yHKIMHI B Pl
3. BhbINoJIHEHWE TUIOBBIX 3aJaHUil TI0 TEME

S N

S KOHTPOJIb KAYHECTBA OCBOEHUA JUCHUIIJIMHBI

Texymuil KOHTPOJIb U MPOMEKYTOUHAsL ATTECTALMS OCYIIECTBIISIIOTCA B COOTBETCTBUU C
«lTonoxkeHueM O TEKYLIEM KOHTPOJE YCHEBAEMOCTH U MPOMEKYTOYHOM aTTecTaluu
oOyJaronuxcsi B ABTOHOMHOW HEeKOMMepueckor opranm3anuu «OOpa3zoBareibHass OpraHU3aIMs
BBICIIIET0 00pa30BaHUs» «Y HUBEPCUTET SIKOHOMUKHU U YIIPABICHUS.

Bung npomexyrouHoW —arrectanMM  — 3a4er, Odk3amMeH. Dopma  IpOBEICHUS
IIPOMEKYTOUYHON aTTECTALUU — IMCbMEHHBIN YK3aMEH.

@OoH/ OLIEHOYHBIX CPEJCTB MO TUCIUILIMHE MPUBEACH B npuiioxkeHuu K PITJI.
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6. YYHEBHO-METOANMYECKOE OBECIIEYHEHHUE JUCIHHUITVINHbI

1. [Ixnapea [I'.B., Bricmas MaTeMaTHKa: ONOPHBIA KOHCIEKT JIEKIMHA /
I'.B..IlInapea. — Cumdeponons: AHO «OOBO» «YHUBEpCUTET SKOHOMHUKH U YIPABICHHS,
2021.— 124 c. — TekcT: 3NeKTPOHHBIN.

2. [[IrapeBa I'.B., Beicmas Maremarwka: y4eOHO-METOIUYECKOE IOCOOHe
(MeToaMYeCcKrue PEeKOMEHANN K MPOBEICHUIO CEeMHHAPCKUX (TpakThueckux) 3anstuid)/ ['.B..
[[TrapeBa. — Cumdepomnons: AHO «OOBO» «YHHUBEPCUTET S5KOHOMHKH U yrpaBiieHus», 2021. —
78 c. — TekcT: ANeKTPOHHBIN.

3. [[Hapea ['.B., Beicmiag MaremaThka: METOJWYECKHUE PEKOMEHAAIMU TI0
OpraHu3ali caMOCTOATENbHOM paboTsl o0yvaromuxcs / I'.B. ITnapesa. — Cumpeponons: AHO
«OOBO» «YHuBepcUTET SKOHOMUKH U yripaBieHus», 2021. — 58c.

4. [Inapesa, I'. B. Bpicmias matemaruka (JquHEWHas anredpa) : METOIUYECKUE
yKa3aHUs K BBINOJHEHUIO THUIOBBIX pacyeToB. Jlyisi HampaBieHuit noarotoBku 38.03.01
OkoHomuka, 38.03.05 buznec-undopmaruka (kBanupukanus — 6axanasp) / I'. B. Illnapea. —
Cumdeponons : YHUBEPCUTET J3KOHOMHKHA W ympasinenwms, 2020. — 57 c¢. — Texker :
anexkTpoHHbI // Lludposoit obpazoBarensHbi pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/101397.html. — Pesxxum noctyna: ajis aBTOPU3HP. MOJIb30BATENCH

S. [[uapesa, I'. B. Marematudyeckuii aHaiu3 : METOAUYECKUE YKa3aHUS K
BBITIOJIHEHHUIO TUIOBBIX pacueroB / I'. B. IllmapeBa. — Cumdeponons : YHuBepcurer
SKOHOMHMKM u ynpasienus, 2020. — 74 c. — Tekcr : osnekrtpoHHslt // Lludposoit
0o0pazoBaTenbHbBIN pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/101399.html. — Pexxum noctyna: i aBTOpU3Hp. MOJIb30BaTeNeH

6. [[IrapeBa, I'. B. Breicmas wMaremaruka. JluneiHas anrebpa : ydeOHO-
MeToAnYecKoe mocodue (peKOMEHAANHU IO CAMOCTOATEIbHOMY U3yUeHHIO TUCIUIIINHGI) / I B.
[[TrapeBa. — Cumdeponons : YHUBEPCUTET 3KOHOMHUKH W ympasieHus, 2022. — 108 c. —
Texcr : anextponHsbiit // Ludposoit odpazoBarensHblil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/128043.html (mara obpamenus: 16.01.2025). — Pexum nocrtyma:
JUIsl aBTOPU3UP. TI0JIb30BaTENEN

7. MIEPEYEHb OCHOBHOM 1 rI;[OHO.JIHI/ITE.JII)HOI‘/'I YUYEBHOU JIMTEPATYPBI,
HEOBXOJIMNMOMU JJIsA OCBOEHUA JUCHUITJINHBI

@) OCHOGHaA Tumepamypa:

1. Muxun, M. H. Jluneiinas anrebpa. Y. 1. Marpuusl u onpenenurenu : ydyeOHoe
nocobue / M. H. Muxumn, C. I1. Kypnuna. — Mocksa : Aii [Tu Ap Meaua, 2021. — 106 ¢. —
ISBN 978-5-4497-1349-0 (u. 1), 978-5-4497-1402-2. — Texkcr : snextpouHsiii // Hudposoit
00pasoBaTenbHbBIN pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/111179.html. (nata o6pamenus: 16.01.2025). — Pexum nocryna:
JUTsL aBTOPU3UP. TIOJIb30BaTeNel

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

3. JIsmenko, T. B. MaTtemaruueckuii aHanus3 : yueOHO-MeToqudeckoe nocoone / T.
B. JIsmenko. — Taranpor : TaraHporckuii ”HCTUTYT yIpaBieHUs U SKOHOMUKH, 2024. — 200 c.
— Texcer : snextponsbiit // Ludposoit odpazoBatensHbii pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/146871.html. (mata obpamenus: 16.01.2025). — Pexum
JIOCTYTIA: JIIsl aBTOPU3UP. TIOJIb30BaTENeH

0) oonoanumenvuan aumepamypa.:
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1. I'ynait, T. A. Marematuka s CTYJEHTOB 3KOHOMHYECKMX HANpaBICHUM :
yauebnoe mocoobme / T. A. I'ymaii, A. ®@. [onromonosa, B. A. XykoBa. — CraBponoib :
CraBponosibCKuil TOCyIapCTBEHHBIN arpapHblii yHuBepcuteT, 2021. — 88 c. — Teker
anexktpoHHbrd // IludpoBoii obOpazoBatenbHblli pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/121748.html. (nata o6pamenus: 16.01.2025). — Pexum nocryna:
JUIs aBTOPU3UP. MOJIb30BaTeNei

8. IEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJJEKOMMYHUKAIITMOHHOM
CETH «<MHTEPHET», HEOBXOJAUMBIX /111 OCBOEHUA JUCHUITJINHBI

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

2. Hudposoii obpazoBarenbHblil pecypc «IPRsmart»y: opunmansubiii cait. — URL:
http:// www.iprbookshop.ru/ — TekcT: 31eKTpOHHBIH.

3. DJEeKTPOHHBIM CHOpaBOYHUK 10 Matematuke «[IpukmagHas MaTeMaTHKa»:

odpunmansublii caiT. — URL: http://www.pm298.ru/ — TekcT: 237eKTpOHHBIA.

9. METOAUYECKHUE YKA3ZAHUA IJI5S1 OBYYAIOIIUXCA
ITO OCBOEHMIO TN CHUITJIMHBI

IIpu npoBeneHuil JNEKIMM, CEMUHAPCKUX (MPAKTUYECKUX) 3aHATHUN, CaAMOCTOSITEIbHOU
paboTe 0OydaroUMXCsl NPUMEHSIOTCS MHTEPAaKTUBHBbIE ()OPMBI MPOBEACHUS 3aHATHI C LIENbIO
HOTPYKEHUsI 00y4aloIUXCs B pealbHYIO aTMocdepy NpodecCHOHANIBHOTO COTPYIHUYECTBA IO
pa3pelieHnIo IpobaeM, ONTUMAIbHON BBIPAOOTKH HABBIKOB M KauecCTB OYyIYIIEro CHelUaInucTa.
WuTepakTuBHbIE (POPMBI IPOBEACHUS 3aHATHI MPENOIaraloT 00y4eHue B COTpyiHu4ecTBe. Bee
YY4aCTHUKHA 00pa3oBaTeIbHOTO Tpoliecca (mpernogaBaTenb U 00yJaronuecs) B3auMOIeHCTBYIOT
Jpyr ¢ apyrom, oOMeHHBarOTCS MHpOpManuel, COBMECTHO PELIAIOT MPOOJIEMbl, MOACIHPYIOT
CUTYALHIO.

B yueOHOM mporecce UCONIb3YIOTCS HHTEPAKTUBHBIE (DOPMBI 3aHATHIA:

- TBOpPHYECKOE 3aJaHKe. BBIOIHEHNE TBOPUECKUX 3aJaHMN TpeOyeT oT o0yyarolerocs
BOCIIPOM3BEICHHE TIOJYYEHHOW paHee uH(opMaIu B ¢popme, ONpeaessieMoil IpernoiaBaTesieMm,
U TpeOyrolel TBOPUECKOr0 MOIX0/a;

- TpymnmoBoe obcyxaeHue. I'pynnoBoe obcykaeHne Koro-iudo Bompoca HarpaBIeHO Ha
JOCTM)KEHUM JIy4YIIero B3aUMOIIOHMMAHHS U CHOCOOCTBYET JIyYIIEMY YCBOEHHUIO HM3Y4aeMOro
MarepHaa.

B xozme ocBOeHUS TUCHMIIIMHBI MIPU MPOBEIEHUMHM KOHTAKTHBIX 3aHATUI HCHOJIb3YIOTCS
cienytomme (HopMel 00yueHHs, crocoOCTByMOmUE (OPMHUPOBAHUIO KOMIIETEHIUH: JIEKIH-
TUCKYCCHM; Kelc-MEeTOA; pellleHHe 3a/ad; CUTYallMOHHBIH aHaiu3; oOcykaeHue pedeparoB U
JIOKJIA/IOB; pa3pabOTKa IPYyNIOBBIX MPOEKTOB; BCTPEUYH C MPEACTABUTEISIMU TOCYJAPCTBEHHBIX U
0O0IIECTBEHHBIX OpraHU3aIHi.

10. IEPEYEHb HH®OPMAIIUOHHBIX TEXHOJIOTI' Ui, UCIIOJb3YEMBIX ITPA
OCYHECTBJIEHUU OBPA3OBATEJIBHOI'O ITPOIECCA 110 JUCHUIIJINHE,
BKJUIIOYAS IIEPEYEHD ITPOI'PAMMHOI'O OBECIIEYHEHUSA U
NHOOPMALNIMOHHBIX CITPABOYHbBIX CUCTEM (ITPM HEOBXOJANUMOCTHN)

B mpomecce JNEKIMOHHBIX UM MPAKTHUECKUX 3aHATHH HCIIONB3YETCS CIEAyrolee
pOrpaMMHOE 0OecIieueHHe:

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

*IporpaMMel, IEMOHCTpAIMK BUEO MaTepUajIoB (Harmpumep, npourpsiBaresb « Windows
MediaPlayer»);
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*mporpaMMbl Uil AEMOHCTpAallMd M CO3JaHUs Npe3eHTanui (Hampumep, «Microsoft
PowerPoint).
*TaOnuuHbIi npoueccop (Hanpumep, «Microsoft Excel»).

11. OIIMCAHUE MATEPUAJIBHO-TEXHUYECKOT'O OBECIIEYHEHUA,
HEOBXOJIMMOTI' O JJIAA OCYINECTBJEHUSA OBPA3OBATEJIBHOI'O ITPOIECCA
O AMCIUIIVIMHE

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

[epeveHbINIIEH3HOHHOTONCBOOOTHOPACTIPOCTPAHAEMOTOITPOrPAMMHOT 000 CTICYCHHU ST, BT
OMUHCIIe0TeYeCTBeHHOTONpon3BoAcTBa: Microsoft, Windows, Microsoft Office, Libre Office,
Apxusarop 7-zip,Adobe Reader, KoncynwsranT Ilmtoc, Kaspersky Security, VLC, Media Player,
[Ipomerei.
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