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1.0EJIb 1 HEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHUS 110
JAUCHUIIVIMHE, COOTHECEHHBIX C INTAHUPYEMBIMHU PE3YJIBTATAMHM
OCBOEHMS TIPOT'PAMMBbI BAKAJIABPUATA

[lenbro u3yyeHHs AUCLUUILUIMHBI «BpIclIasg mareMaTHka» sBiseTcs (OPMHUPOBAHHE Y
00y4aromuXxcsi CUCTEMbl 3HAHWUM M HaBBIKOB M0 BBICIIEH MareMaThKe, HEOOXOIUMBIX IS
pEIICHH TOCTABJICHHBIX YIIPABICHUYECKHUX 3aad.

B pesynbrare ocBoenuss OIIOIl OakanmaBpuata oOydarouiuiics IOJDKEH OBIANETh
CIIEJTYIOUIMMHU Pe3yIbTaTaMK O0YUEHHUS 110 JUCHUIUIMHE:

Koanl Pe3yabTaTsl IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs
KOMIIETEHIINH OcBoenns OIIOII 10 TMCIUIIINHE
Cnocoben 'VK-1.13HaeT OCHOBBI CHCTEMHOIO IOAXOHa K|

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

npuMeHsTh cucTeMHblil [YK-1.2.YMeeT NpUMEHATh CHUCTEMHBIA MOAXOJA HAa
MOAXOJ JIJISl PEIICHUsI  |OCHOBE ITOMCKA, KPUTHYECKOTO aHalM3a W CHHTE3a
MOCTaBIICHHBIX 33724 [MHGOpMAIUU JUISt pelieHus 3a1a4 B
podecCuOHAIBHON 00J1acTH;

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

YK-1

2.MECTO JUCIIMIIJIMHDBI B CTPYKTYPE OIIOIl BAKAJTABPUATA

Jucnumimaa 51.0.09 Beicmas MaremMaTika OTHOCHTCS K 00s3aTeIbHON yacTh Ojoka 1.
«ducuurmmnel (Moxynn)» yueoHoro ruiana OITOIT 6akanaBpuata Mo HampaBJIEHUIO TIOATOTOBKU
38.03.02 MenemxmenT. JuciuminHa Bricmias MareMaTuka U3y4aeTcsl 00yJaroIuMHUC O9HON
¢dopmbl 00yueHusBl, 2 cemecTpax, OYHO-3a0YHOM opMbI 00ydeHus — B 1, 2 cemecTpax.

3HaHMS, YMEHHUS W HAaBBIKM, IMOJIyYEHHbIE NpPU H3YYEHUM JUCHMILTMHBI Bpiciias
MaTeMaThKa, OyayT HeOOXOIUMBI JIJISl YIIIYOJIEHHOTO M OCMBICIIEHHOTO BOCTIPUSATHUS TUCIUTUINH:
MakposkoHOMUKa, MUKPOIKOHOMHUKA, DJKOHOMETPHUKA

Ob6nacte mpodeccroHabHON AESITeNbHOCTH, Ha KOTOPYIO OPHUEHTUPYET IUCIHMILIAHA
Breicimass maremaruka, BiiaoudaeT: 06 CBsizb, WH(OOpPMAIMOHHBIE W KOMMYHHUKAIIHOHHBIC
TEXHOJIOTHH.

Tunel 3amau W 3agaud Npo¢eCCUOHATBHOW JEsTeNbHOCTH, K KOTOPBIM T'OTOBUTCS
oOyJaromuiics, onpeeneHbl Y4eOHbIM MJIaHOM, @ UMEHHO: OCYIIECTBISATh MOUCK, KPUTHUECKUN
aHAIM3 U CUHTE3 MH(OpMAIHMH, TPUMEHSATh CUCTEMHBIN MOAXOM JJIsS PEUICHHS MMOCTaBICHHBIX
3ajad.

3.ObBEM JUCHUIIJIMHBI B BAYETHbBIX EAUMHUIAX C YKAZAHUEM
KO/INYECTBA AKAJEMHUYECKUX YACOB, BBI/IEJIEHHBIX HA KOHTAKTHYIO
PABOTY OBYYAIOIINXCS C MPEIIOJIABATEJIEM (ITO BUJIAM 3AHSATHIA) UHA
CAMOCTOATEJBHYIO PABOTY OBYYAIOIIIUXCHA

OO61mast Tpya0eMKOCTh (00beM) AUCHUILTHHBI cocTaBlsieT 10 3aueTHBIX equHuI] (3.€.), 360
aKaJeEMHYECKUX YacCOB.

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



st ouHo# popmbl 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
CamocTosiTenbHast paboTta o0ydaronmxcs (BCero) 228
Kypcoas pabora -

3auer +

DK3aMeH 36

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

O0BEéM TUCHUTIIINHBI

Bcero yacos

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

3auer +

DK3aMeH 36

4. COAEP)KAHUE JUCIUIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JEJIAM) C YKABAHUEM OTBEJAEHHOI'O HA HUX KOJTHYECTBA
AKAJEMHUYECKHUX YACOB U BUOB YYEBHbBIX 3AHATHUHU

4.1. Pa3zgeanl AHUCHHUILIMHLI
aKaJeMHYeCKHUX Yacax)

U TPYAOEMKOCTb IO BHIAM 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 MaTpuna 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 5o 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. | DyHKIMM 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. Conepxanne JMCIHUILIMHBI, CTPYKTYPHPOBaHHOE 10 TeMaM(pa3aeiam)

Pazgen 1. Anredpa maTpun

Tema 1. MaTpunsl.

enu n 3a1a4n IUCHUIUIMHBIL.

[Tonatue MaTpuisl, oOmMiA BUA MaTpulbl. PaBHble MaTpuisl. Buasl marpui. Jluneiinsie
ONepaly HaJ MaTPULIAMM: CJIOKEHUE MAaTpHUll, YMHOKEHHME MaTpulbl Ha yuciao. CBOMCTBa
onepanuii. Onepanuu HaJ MaTpULIAMU: TPAHCIIOHUPOBAaHUE, YMHOKeHUEe MaTpull. CBolicTBa
onepauuii. JInHeitHas 3aBUCUMOCTb CTPOK MaTPHIIbI.

Tema 2. O0paTHasi MaTpHIa

Omnpenenurenu KBaApaTHBIX MaTpuil. CIOCOOBI BBIYMCIICHUS ONIpeneauTenei 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. PemeHne MaTpudHBIX
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. CucremMbl JTHHEHHBIX ajJredpanyecKux ypaBHeHHI.

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

Pemrenne cucrem JMHEMHBIX ypaBHEHUN MeToAoM l'aycca. Pemenue cucreM JIMHEWHBIX
ypaBHeHui metoaoM JKopaano — ["aycca. [Ipumenenne meronoB ['aycca u XKopaano — IMaycca 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. DyHIaMEeHTaIbHAasl 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 6Ga3zuca BEKTOpPOB B MpOCTpaHCTBE. Pa3nojkeHue BeKTopa Io
6a3nucy. OpTOHOpMHUPOBAHHBIN 0a3uc B MpocTpaHcTBe. [IpsiMoyronbHasl cucreMa KOOpJIWHAT B
npocTtpaHcTBe. Pa3iokeHune BeKTOpa IO OPTOHOPMHUPOBAHHOMY 0a3uCy B IPOCTPAHCTBE.
JIuneliHple onepanyy HaJ BEKTOPaMU, 33JaHHBIMU KOOPIMHATAMH.

CkansipHOE€ TIpOM3BEACHHME BEKTOPOB, €ro CBOWCTBA. BbIpakeHue CKaasipHOIO
NPOU3BENICHNA 4Yepe3 KOOPAUHATHI BEKTOPOB. YTON MEXKIYy BEKTOpamMH. Y CIOBUS
KOJUIMHEApPHOCTH M OPTOTOHAJIBLHOCTH BEKTOPOB. BEKTOpHOE NpOM3BENEHUE BEKTOPOB, €0
CBOICTBAa. BhIpaskeHrEe BEKTOPHOTO MPOU3BEACHUS Yepe3 KOOPAMHATHI BEKTOPOB. CMelIaHHOe
IIPOU3BEICHUE BEKTOPOB, €r0 CBOMCTBA. BbIpa’keHHME CMEIIaHHOTO NPOU3BENEHUS Yepe3
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. EBKIWIIOBO 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.

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 NPSAMOM. YpaBHEHUE NPAMOM, MPOXOsIeii yepe3 JaHHYIO
TOYKY B JTaHHOM HAaIpPaBJICHUU. Y PaBHEHHE MPAMOM, TPOXOAIIECH Yepe3 JIBE TOUKU. Y PaBHEHHUE
IPSIMOM B OTpe3Kax. Y paBHEHUE NPAMOU, IPOXOJALICH Yepe3 JaHHYIO TOUYKY MEPIEHIUKYIISIPHO
JAHHOMY BEKTOPY. YTOJ MEXIy NPSAMBIMH. Y CIOBHE MapaJUICIbHOCTH U NEPIECHIUKYIAPHOCTH
npsMbIX. PaccTossHUE OT TOYKH 10 TIPSIMOM.

Kpussie Broporo nopsiaka. OkpyxkHoctb. KaHoHnueckoe ypaBHeHne. CBOWCTBA KPUBOIA,
OCHOBHBIE XapakTepucTUKU. Dumnc. KaHoHnueckoe ypaBHeHHe. CBOMCTBa KpUBOM, OCHOBHBIE
xapakrtepuctuku. [unep6oma. Kanonumueckoe ypaBHeHue. CBOWCTBa 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. Ob1iiee ypaBHEHHE TUIOCKOCTH 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 NAPAJUIEIBHOCTH U NEPIIEHIUKYIIIPHOCTU ABYX IIOCKOCTEH.

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

Beimykiple MHOXKECTBa B N-MEPHOM IpocTpaHcTBe. OOJacTh pemieHui JIMHEHHBIX
HepaBeHCTB. ['papuueckuil MeTOx pelIeHHs CUCTEMbl JIMHEHHBIX HEPaBEHCTB C ABYMs
Hen3BeCTHbIMU. O0IacTh pelIeHni CUCTEMBI M JIMHEHHBIX HEPABEHCTB ¢ N HEU3BECTHBIMHU.

Pa3znen 4. Beenenune B anajaus

Tema 10. ®ynxkuun

Yucna. [IoHsATHE KOMIUIEKCHOTO YNCA, JCUCTBYS HAJl KOMIUIEKCHBIMU YHACIAMH.

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

[lonarue ¢ynkuuu. CnocoObl 3amanus (yHkuu. OCHOBHBIE CBOWCTBA (YHKIHUU.
Knaccudukanms dyakuuii. OCHOBHBIE 3eMeHTapHble (QyHKIMH U ux rpaduku. CroxHas
¢ynkuusa. OOparnas ¢ynkuus. DyHkuus, 3amaHHas HesiBHO. IlpeoOpas3oBanue rpadukoB
dbyakuumii. [I[pumenenne QyHKIUN B SKOHOMUKE.

Tema 11. Ilpenenas! pyHkumii

Yucnossle Mocnen0BaTeIbHOCTH. OrpaHUYEHHBIE U MOHOTOHHBIE ITOCIIEJOBATEIbLHOCTH.
IIpenen 4ucIOBOM IOCIIENOBATENBHOCTH. |'€OMETPUYECKUI CMBICI IIPEAesia YUCIOBOU
IoCJIeA0BaTeNbHOCTH. [IpU3HaKK CylecTBOBaHUS IIpeena.

[Ipenen ¢pynkuu B 6eckoneynoctu. [Ipenen ynkmuu B Touke (mo Komwm u no I'eitne).
OcHOBHBIE TeOpeMbl O Tpenenax (yHKIu. beckoHeuHO Manble W OECKOHEYHO OoJIbIIne
BEJIMUMHBI, UX CBOMCTBA. 3aMeUaTelIbHbIE Npeeibl. 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 (yHKIMNA, HENPEPHIBHBIX B TOYKe. HempephIBHOCTH 3JIEMEHTApPHBIX (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 IKOHOMUYECKUH CMBICH. CBSA3b MEXKIY HENPEPHIBHOCTBHIO U
nuddeperupyeMocTbio  GyHKIMUA. [IpOM3BOMHBIE OCHOBHBIX JJEMEHTApPHBIX (DYHKITHI.
OcHoBHBIE TpaBuiIa AU PepeHInpoBaHUsI.

[Tpou3BoaHas ciokHOM M oOpaTHOW PyHKIMA. JuddepennmpoBanue HeIBHONW (DYHKITHH.
Jlorapudmuueckoe nuddepenupoBanue. [IponsBoaHeie BhICIINX MOPSAKOB. Mcmnonb3oBanue
MOHSTHSI IPOU3BOIHOM B SKOHOMHUKE.

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

Tema 14. IlpuniioxeHue Npon3BOAHOIMI

OcHoBHbIe TeopeMbl 0 auddepennupoBannu GpyHkimu: 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 dysxmum. JlocrarouyHoe YCIOBHE BBITYKIOCTH
byakuun. Toukn mepermba. HeoOxomumoe W 10CTaTOYHOE YCIOBHUS Ieperuda. ACHUMITOTHI
rpapuka QyHkiuu. [IpumeHeHne nNpou3BOAHON K MCCIENOBAaHMIO (DYHKIIMHU M TOCTPOCHUIO €€
rpaduka: cxema MoJTHOTO UCCIe0BaHUs (DYHKITHH.

Paznen 6. ludgdepennunanbHoe ncuuciaeHue GyHKIME HECKOJIbKUX MepeMEeHHbIX

Tema 15. ®yHKIMH HECKOJbKHX MepeMEeHHbIX

OyHKIMU HECKOJIBKUX MepeMeHHbIX. DYHKINU OBYX NepeMeHHbIX. O0IacTh onpeaeneHus
u rpapuk GyHKIUU ABYX nepemMeHHbIX. Jlunuu ypoBHs. [Ipeaen u HempepbIBHOCTH (QYHKUIUU
NBYX TepeMeHHbIX. YacTHele mnpous3BogHbIE U AuddepeHurpyeMocTsh (YHKIMH ABYX
nepemeHHbIX. {udepennman GyHkmum a1ByX nepeMeHHbIX. [ pagueHT GyHKIHH.

OkcrpeMyM  (QyHKIMM JIByX TIepeMeHHbIX. HeoOxoaumoe H I0CTAaTOYHOE YCIOBHE
skcTpemyMa. HamOomnbiiee W HauMeHbIlee 3Ha4YeHHS (YHKIUM B 3aMKHYTOW OrpaHUYCHHOU
oOmactu. YcioBHBIH 3kcTpeMyM. Metoa MHOXUTENeH Jlarpanxa.

OYHKIMH HECKOJIBKUX NMEPEMEHHBIX B SKOHOMHUYECKON TEOPHH.

Paznea 7. UnTEerpajibHOE HCUMCICHHE

Tema 16. IlepBooOpa3Hast pyHKIUA U HeollpeaeJIeHHbIH HHTErpaJl

[lonarue mepooOpaznoii ¢ynkiuu. Teopemsl o mepBooOpa3HbiXx ¢yHKuuu. [ToHsATHe
HEONPEIeTICHHOTO WHTEerpaia. ['eoMeTpruiecKuil CMBICIT HEONpeaeIeHHOTO nHTerpana. Tabmuia
OCHOBHBIX uHTerpanoB. CBolicTBa HeomnpeaeneHHoro uHrerpaiga. (OCHOBHBIE METOJbI
UHTETPUPOBAHUS:  HEMOCPEACTBEHHOE  HMHTETPUPOBAaHUE, MHTETPUPOBAHME  METOJIaMU
MIOJICTAHOBKU (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, «<HeGepyIuecs» B 3JIeMEHTapHBIX (YHKIUAX.

Tema 17. OnpenesieHHbINH MHTETPaJI

IlonaTtne omnpeneneHHOro HHTErpana. [ eoMeTpUY4eCKUH U OKOHOMUYECKHM CMBICI
OTIpeIeIEHHOr0 MHTerpajia. 3ajjaua O BEIUUCICHUH 00beMa BBITyCKaeMoi MpoayKiuu. Teopembl
00 wuHTerpupyemoctd ¢yHkuuu. CBoicTBa ONpENENIeHHOr0 WHTerpaja M IpaBWia €ro
BblunciIeHus. Bpruucienue 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 T10
4acTsIM B OIPEJEICHHOM UHTETpalle.

Tema 18. HecoOcTBeHHbIE U IBOIHbIE HHTErPaJibl

Heco6ctBennsie unterpaisl I u I pona. Cxoasumiics u pacxoasimuiicss HeCOOCTBEHHBIH
uHTerpai. [Ipuznaku cxogumMocTH.

[TpuGnmxeHHble METOAbI BBIYUCIEHUS OINPEACICHHBIX HHTerpajoB lcmonb3oBanue
MOHATHUS NHTErpajla B S)KOHOMUKE

JIBoiiHbIE MHTErpaibl, UX CBOMCTBA. OCHOBHBIE CIyyau BBIYMCIEHUS IBOMHOIO MHTETpalia
B NPSAMOYTOJBHBIX KoopauHaTax. [loBTOpHBIE MHTEerpansl. CBeaeHUE NBOWHBIX MHTETPAIOB K
HOBTOPHBIM.

Pasznen 8. ludPepennuaibubie ypaBHeHus . Paabl

Tema 19. [IndppepennuaibHbie ypaBHEeHUs NIEPBOT0 MOPAIKA

OcHOBHBIE TOHATHS ¥ IPUMEPHI 3a/1a4, MPUBOAAIINX K 1UdPepeHIInaIbHBIM YpaBHEHUSIM.
OObIKHOBEHHBIE qU(GepeHInaIbHbIe YpaBHEHUS TIepBoro nopsaka. O0Iiee u 4acTHOE pelieHne
Y nepBoro nopsiaka. 3agaya Komu. Teopema o CylecCTBOBAHUU U €JUHCTBEHHOCTHU PELICHUS
3agaun Komu.

JuddepeHnnanbHble ypaBHEHUS C Pa3Ae€HHBIMH UM Pa3JeisSIONIMMUCS TEPEMEHHBIMU
nepBoro mnopsaka, ux pemenue. OgHoponHble AudQepeHIraIbHble ypaBHEHUS IEPBOTO
NOPsIZIKA, UX pelieHue. JInHelHbIe OAHOPOIHBIE U HEOJHOPOHBIE YPABHEHUS MIEPBOTO MOPSAIKA.
Meton W.bepuymmu pemenus JIJIY. Meron Jlarpamka (MeTon BapHWaldd MPOU3BOJILHBIX
nocTostHHBIX ) pemenus JIJIY. YpaBuenune beprysm, ero perieHue.

Hcnonp3oBanue nudhepeHnnalbHbIX YpaBHEHHH B S)KOHOMHUUECKOM TUHAMUKE

Tema 20. YucsioBble U CTeNEHHbIE PSA/IbI

Ornpenenenre 4YnuCiIOBOrO psana, cymma psana. CoiicTBa cxoasumuxcs psiioB. CXoauMOCTb
reomerpuueckoro psga. Teopema (HeoOXomuMmelii mpu3HaK CXOAUMOCTH psijia), CIEICTBHE W3
TEOPEMBI O PACXOAUMOCTH psiAa. ['apMOHUYECKHil psil. DTaJOHHBIE PSIIbL: TEOMETPUUYECKUN psi,
TapMOHHMYECKHUH psiJl, 000OIIEHHBI TapMOHUYECKUN psiA. JloCTaTOYHBIA MPU3HAK CXOAMMOCTH
3HAKOMOCTOSIHHBIX PSJOB: TPU3HAKU CpaBHEHWs, mnpusHak Jlamambepa, paguKkaibHBIA U
MHTETpajJbHbIi Npu3Haku Komu.

3HAaKONEpEMEHHBIE WM 3HaKodepeayrommecs  psaabl.  IlpusHak  cxoaummocTu
3HaKoO4epeayromnierocs psaaa (npusHak Jleitoaua). AGCOIOTHAS U OTHOCUTEIbHAS CXOIUMOCTH.

[TonsiTne crenenHoro psaa. Pannyc, mHTEpBaI CXOAMMOCTH CTEIIEHHOIO psAa.

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

4.3. Conep:xanue NpakTH4eCKUX 3aHATHH (0uHasi popma 00yueHus1)

P33Ile.l'lbl, TEMbI, JTUAAKTHYICCKHEC CANHUIIbI

Pasznea 1. Anredpa maTpun

I[IpakTuyeckoe 3ansaTuel. BoimosiHeHHe onepanuii HaJ MATPUIIAMHA

1. Omneparuu HajJ MaTpUIlaMU: TPAHCIIOHUPOBAHHE, YMHOXEHHUE MAaTPHUIBI Ha
YucCJio0, CI0KCHUEC U YMHO)KGHI/IG ManI/II_[
2. Pemrenue 3agau:

- Onepam/m Haa MaTpulamMu: TPAHCIIOHUPOBAHUEC, YMHOXCHUC MATpUIbl Ha 4YUCIIO,
CJIOKCHHUEC U YMHOXCHUE MaTPHIL
- Pemienne 3aga4 ¢ SKOHOMHWYCCKUM CMBICIIOM

IIpakTyeckoe 3ansaTHe 2. PelieHne MATPUYHBIX ypaBHEHHUI

1. Onpenenureny KBaApaTHbIX MaTpuil. CIIocOOBI BEIYUCIICHHS OTIPECTUTEIICH.
CaolicTBa onpeaenuTenen

2. OOparnast MaTpuiia. AJITOPUTM BBIYHCICHHS OOpaTHOW MaTpuilpl. Pemienue
MaTpPUYHBIX YPAaBHCHUHN

3. Pemrenue 3agau:
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- HAXOX/IeHHue 0OpaTHON MaTpHULIbI
- peuieHre MaTpUYHbIX YPaBHEHUN

IIpakTnyeckoe 3ansitue 3. PemeHue cucreM JMHEHHBIX YPaBHEHUIl MeTOA0M
o0paTHoii MmaTpuubl 1 MeToaoM Kpamepa

1. Pemenne cucrteM JHMHEWHBIX YpaBHEHHMH METOJOM OOpaTHOW MAaTpPHIIBI.
Pemenue cucrem MHENHBIX ypaBHEHUI MeToaoM Kpamepa
2. Pemrenue 3agau:

- [Ipumenenune oOpaTHOI MaTPHULIBI JUIsl PELICHUSI CUCTEM JIMHEHHBIX YpaBHEHUH.

- Pemenue cucreM nuHENHHBIX ypaBHEHHUH ¢ moMoIsio popmyn Kpamepa.

IIpakTHyeckoe 3ansaTHE 4. Penienne cucrem JMHEHHBIX ajiredpan4ecKux
ypaBHeHuii metoaom I'aycca u meroaom Kopaano-I'aycca

l. Anroputm Metona I'aycca u merona XKopaano-I'aycca

2. Pemrenue 3agau:

- Pemenue cucreM MMHENHBIX ypaBHEHUH C IOMOLIBIO MeToaa ['aycca

- Pemienue cucrem JIMHEHHBIX ypaBHEHU ¢ momolibio MeTosa XKopaano-I'aycca.

1. IIpakTnueckoe 3anaTHE 5-6. Pemienne cucreM m JTHHEHHBIX ypABHEHHUH € N
HEH3BEeCTHBIMHU
l. OOumii MOpsAAOK PeLIeHNs: CHCTEMBI JIMHEHHBIX ypaBHeHU. PemeHue cucrem

m JJMHEWUHBIX YPaBHEHUH C N HEU3BECTHBIMU B CIIy4dae, €CJIU PAHT CUCTEMbI MEHBIIIE YHCIia
HEU3BECTHBIX

2. Pemrenue 3agau:

- UccnenoBanue cucTem JIMHEWHBIX YPABHEHUI HA COBMECTHOCT.

- Pemienue cucrem m JIMHEHHBIX YPAaBHEHUM C N HEU3BECTHBIMU

Pa3nes 2. BekTopHasi anredopa

IIpakTnyeckoe 3ansitue 7. BolnosiHeHne onepauuii HaJ BeKTopamMu (2 yaca)

1. Jlunelinble omepanuy HaJl BEKTOpPAMH, 3aJaHHBIMH HpoeKiusMu. CkaiaspHoe,
BEKTOPHOE, CMEIIAHHOE MMPOU3BEICHHE BEKTOPOB
2. Pemenue 3agayu:

- JleficTBUS HaJl BEKTOpaMHU

- Paznoxenue BekTopa 1o IpyruM BEKTOpPaM.

- Pemenue 3aay Ha mpuMEeHEHUE CKATSIPHOTO, BEKTOPHOTO M CMEIIIAHHOTO
MIPOU3BENICHUSI BEKTOPOB.

IIpakTnyeckoe 3ansitue 8. BoinmosiHeHne NeliCTBUIT HAl N-MEePHBIMHM BEKTOPaAMH

l. n — MepHBIM BeKTOp.JIMHEWHOE n-MEpHOE MPOCTPAHCTBO. JInHeWHas
3aBUCHUMOCTh M HE3aBHCHMOCTbH BEKTOPOB. 3aBHCHUMOCTh MEXIY KOOpAMHATaMU BEKTOpa B
pas3HbIX Oa3ucax.

2. Pemrenue 3agau:

- Ha ONIPEJENICHNE JIMHEHHON 3aBUCHUMOCTH — HE3aBUCUMOCTH BEKTOPOB, OIPENEICHUE
0a3rca BEKTOPOB, OIPEACIICHHE KOOPIMHAT BEKTOpa B HOBOM 0aswmce (pa3ioKeHHue BEKTopa
1o 0as3ucy), petieHre 3a1a4 ¢ YKOHOMHUUECKUM COACPIKaHUEM.

2. IIpakTuyeckoe 3ansaTue 9. JInHeliHbIe ONEPATOPHI

l. Jluneiinsle omepatopbl (oToOpaxeHus, mpeoOpasoBanusi). JleiictBus Haj
JMHEUHBIMU omepaTopaMu. MaTpuna JUHEHHOro orneparopa. Teopema 3aBUCUMOCTH MEXKIY
MaTpHUIlAMU OJTHOTO ¥ TOT'O e OIepaTopa B pa3HbIX Oa3ucax.

2. Pemrenue 3agau:
- Ha ompejelieHue JTUHEHHOCTH OTOOpa)KeHwms, o0pa3a BEKTOpa, MATPHUIIbI JIMHEHHOTO
omneparopa,
- BBITIOJIHEHUE JCMCTBUM HaJ JIMHEMHBIMH OIEPATOPAMH.
3. IIpakTnyeckoe 3ansaTue 10. Haxo:kneHue coOOCTBEHHBLIX 3HAYEeHUH H
c00CTBEHHBIX BEKTOPOB JIMHEIHOI0 onepaTopa
1. CoOcTBeHHBIE 3HAUEHUST W COOCTBEHHBIE BEKTOPHI JIMHEHHOTO oOrmepaTopa.

JIuneiinag mozeils OOMeHa.
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2. Pemrenue 3agau:
- Ha HaXOXKJCHUE COOCTBEHHBIX 3HAUCHHH JTMHEHHOTO oIeparopa,
- HAXOX/IeHUE COOCTBEHHBIX BEKTOPOB JIMHEHHOTO OepaTopa

Pa3znen 3. AHanuTHUYecKasi TeOMeTPHUsi HA MJIOCKOCTH U B IPOCTPAHCTBE

IIpakTnyeckoe 3ausitue 11. [IpaMast TUHMS HA VIOCKOCTH

l. Pasnuunble ypaBHEHUS MIPSAMOM Ha IJIOCKOCTH. YTOJI MEKY IPSIMBIMU, YCIOBUS
MapAJUIEIbHOCTH U NEPIIEHIUKYIIIPHOCTU IPSIMBIX, PACCTOSIHUE OT TOYKHU A0 IPSIMOU
2. Pemenue 3anau:

- Pemienue 3amad Ha HaXOKJICHHUE PA3JIMYHBIX BUJOB YPABHEHHI IPSMOM HA IMJIOCKOCTH
- Pemenue 3a1ay Ha HAXOXKACHUE YIIA MEXKY IPSIMBIMU
- Pemienue 3aau Ha onpezeneHue napauielbHOCTH U MEPHEHAUKYISIPHOCTH MPSMBIX

IIpakTyeckoe 3ansaTue 12. IIpsiMas U MJI0CKOCTH B IPOCTPAaHCTBE

1. YpaBHEHUS MJIOCKOCTH B MPOCTPAHCTBEYTON MEXKIY IIOCKOCTAMH, YCIOBHS
[apaJUIEIbHOCTH U NEPIIEHANKYISIPHOCTHU ABYX INIOCKOCTEH.

2. VYpaBHeHUs NpsIMOM B MPOCTPAHCTBE. YTOJI MEXIY MPSIMBIMU B MPOCTPAHCTRBE.
VYcnoBue napauieabHOCTU U NEPIEHANKYISIPHOCTH NPSAMBIX B IPOCTPAHCTBE.

3. Pemrenue 3agau:

- Pemienne 3amay Ha HaXOXKJIEHUE PA3NIMYHBIX BUIOB YPABHEHMM IUIOCKOCTH B
MIPOCTPAHCTBE

- Pemenne 3amay Ha HaxOXIEHUE pPa3iIMYHBIX BHUJIOB YPAaBHEHUM IIPSIMON B
MIPOCTPAHCTBE

- Pemenne 3amau Ha HaxoXKIEHUE YIila MEXIy MpsAMBIMHM, Ha OIpEAEICHUE
MapaJuIEIbHOCTH U NEPIIEHIUKYISIPHOCTH MPSIMBIX

Pasznen 4. BBeaenne B aHAJIN3

IpakTnyeckoe 3ansitue 13. Haxoxnenune ¢cBOMCTB PyHKIMH.

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

2. Pemrenue 3agau:

- HccienoBanus GyHKIUNA HAa MOHOTOHHOCTh

- HccleIoBaHus GYHKIIUN Ha OTPAaHUYCHHOCTD

- HccieoBaHus GYHKIMN Ha YETHOCTh

IIpakTnyeckoe 3ansitue 14. Borunciienne npeaeaoB (pyHKIMIA.

1. [Ipenen ¢pynknuu B 6eckoneunoctu. [Ipenen dpyakuuu B Touke (mo Kommm u o
['eitne). OcHOBHBIE TeopeMbl O mpenenax (GyHkiui. beckoHeuHO Manble W OECKOHEYHO
OonpIIMEe  BENMYMHBI, WX  CBOWCTBA.  3aMedarenbHbIE  Tpenenbl.  PackphiThe
HEOoIpeAeNIEHHOCTEN PAa3INYHBIX TUIIOB.

2. Pemenue 3anau:

- Jloka3aTrenbCTBO MPEAEIIOB M0 ONPEAETIECHUIO

- Brrancnenue npenena GpyHKuu Ha 6€CKOHEYHOCTH.

- Beruucnenue npenena QyHKIMH B TOUKE.

- PackppiTHE OCHOBHBIX HEOIPENCICHHOCTEN

IIpakTnyeckoe 3ansiTue 15. UccaenoBanune GyHKIUIl HA HEMPEPHIBHOCTb.

1. HemnpepsiBHOCTh (DyHKIIMK B TOUKe W Ha WHTepBaie. Kiaccudukamus Touek pas3pbiBa.
CroiicTBa (yHKIMIA, HEMpPEephIBHBIX B TOoYke. CBoWcTBa (YHKIMNA, HEMPEPHIBHBIX Ha
OTpE3KE.

2. Pemenune 3amau:

- MHccnenoBanue GpyHKUIUI Ha HEMPEPHIBHOCTD
- OmnpezeneHue TOYEK pa3pbiBa

Pasznea S. Inddepennuanbuoe ucunciaenne GyHKIuii 0JHOM nepeMeHHOM

IIpakTnyeckoe 3ansiTue 16-17. HaxoxxaeHust mpon3BOAHBIX QYHKIUI
1. OnpeneneHne  MPOU3BOJHON, €€ TIeOMETPUYECKUN, MEXaHUYECKUh |
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SKOHOMHUYECKHH cMbIci. OcHOBHBIE NTpaBuiia quddepennupoBanns. [Ipon3BoaHas CIOXKHON U
oOparHoii, HesBHOW ¢yHkuuid. Jlorapupmuueckoe nuddepenmponanue. VcnoapzoBanue
HOHATUS IPOU3BOJHON B SKOHOMHUKE.

2. Pemenue 3anau:

- Ha npuMeHeHne reoMeTpuueckoro, 3KOHOMMUYECKOT'O CMbICIIAa TIPOU3BOIHON

- Brrancnenue npou3BOIHBIX CIOKHBIX (QYHKIUN

- Brruncnenue npon3BOIHBIX HESABHBIX (YHKLUI

- Brrancnenue npon3BOIHBIX 0OpaTHBIX (QYHKIMN

- [Ipumenenue norapudmudeckoro audGepeHnrnpoBaHus

IIpakTuyeckoe 3anaTue 18. UcciaenoBanue pyHKIMil ¢ NOMONIbI0 MPOU3BOTHON U
nocrpoeHue rpagpuKon

l. [lpu3Haku  Bo3pacTaHus M YOBIBaHUS (YHKIHMH. ODKCTPEMYMBI (DYHKLUH,
HEO0OXOUMOE U JIOCTATOYHBIE yCIOBHs 3KcTpeMyMma ¢yHKiuu. Hambonbiiee 1 HauMeHsbIlee
3HaYeHus (QyHKIUM Ha oTpe3ke. Bruimmykiocts rpaduka ¢yHkuuu. JlocraroyHoe ycioBHe
BBITyKJI0cTH (DyHKIMH. Touku mepernba. HeoOxoammoe M 10CTaTOYHOE YCIOBHUS Teperuoa.
AcumnTotsl GyHKIUH. [IpuMeHeHne TpOu3BOHON K UCCIEAOBAHNIO (PYHKIIMH U TIOCTPOSHHUIO
ee rpaduka: cxema MOJIHOTO UCCIeA0BaHuS () YHKIIUH.

2. Pemenue 3anau:

- MccnenoBanue GyHKIINNA ¢ TTOMOIIBIO TPOU3BOIHON U MTOCTPOEHUE TparKOB

- Haxoxkx/ieHrne HaMeHbINero ¥ HanOOoIbIIero 3HadeHus PyHKINH

Paznen 6. Inddepennuanbruoe ucuncienne QyHKIUil HECKOJbKUX MePeMEeHHbIX

IIpakTnyeckoe 3ansaTue 19. HaxoxaeHne 3KCTpeMyMOB (YHKIHHM JBYX
nepeMeHHbIX.

l. OyHKIMKA [BYX NepeMeHHBIX. JIMHUM ypoBHA. YacTHbIE NPOU3BOAHBIE U
nuddepeHIpyeMoCTh  (PYHKIIMKM  JIBYX TEPEMEHHBIX. OKCTpeMyM (QYHKIIUHA JBYX
nepeMeHHbIX. HeoOxoamMoe 1 JOCTaTOYHOE YCIOBUE IKCTPEMyMa.

2. Pemrenue 3agau:

- HaxoxeHnue yaCTHBIX MPOU3BOJHBIX (DYHKIIMU ABYX MEPEMEHHBIX

- HaxoxneHue skctpeMyma (QyHKIMH JBYX IEPEMEHHBIX

Pazgea 7. UnTerpajibHOe MCUMCICHHE

IIpakTnyeckoe 3ansiTue 20. HaxoxneHnune HeomnpeaeJeHHbIX MHTErPaJioB .

l. Heonpenenenubi wuHTerpan. I'€OMEeTpUYECKHN CMBICI HEONPEAEICHHOTO
uHrerpana. CBoicTBa HEONPEACIEHHOTO HHTEerpaia. OCHOBHBIE METOAbI HHTETPUPOBAHUS.
2. Pemenue 3anau:

- HenocpencTBeHHOE HHTErPUPOBAHHUE.
- MaTerpupoBanre METO0OM 3aMEHBI [IEPEMEHHOM.
- Haxox/1eHue MHTErpajioB METOA0OM UHTETPUPOBAHUS 110 YaCTSIM.

IIpakTuyeckoe 3ansaTue 21. BoiunciieHue onpeaeeHHOro0 MHTErpaJa .

1. OnpeneneHHbli UHTErpas. ['€OMETPUYECKHIT M SKOHOMUYECKUH CMBICH OIPEIEIECHHOTO
uHTerpana. (CBoHCTBa ONpENENEHHOro MHTerpaia. BpluucieHue onpeneneHHoro
MHTETpaa

2. Pemenue 3anau:

- Bbluncnenue onpeaereHHOro HHTErpajia Ha OCHOBAHUM OTPEEIICHUs HHTerpaa.

- Bobluucnenue omnpeneneHHOro MHTErpaja METOJOM 3aMEHbl TEPEMEHHOW U
METOJIOM UHTETPUPOBAHHUS 10 YACTSIM.

- IlpunoxeHue onpeneseHHOro HHTErpaa.

IIpakTnyeckoe 3ansitue 22. Haxoxxnenne HecOOCTBEHHBIX M IBOMHBIX HMHTErPAJIOB .

l. Heco6ctBennsie wunTerpansl [ w Il poma. Cxopsmuiics W pacxomsmuiics
HEeCOOCTBEHHBIM WHTEerpai. JIBoilHbIe WHTErpaigbl, WX CBOWCTBA. (OCHOBHBIC Clydau
BBIYHCIICHHS] IBOMHOTO UHTETpaJIa B MPSMOYTOJIbHBIX KOOPAUHATAX.

2. Penrenne 3agau:

- BpluncieHne HECOOCTBEHHOrO HWHTErpanma ¢ OECKOHEYHBIMHU  MpeAeliaMu
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WHTETPUPOBAHUSI.
- Bbiuncnenne HecoOOCTBEHHOTO MHTETPAJa OT Pa3phIBHOW (DYHKIIUH.
- Bpruncienue 1BOMHBIX HMHTETPajoOB

Pa3nea 8. ludgdepennnanbubie ypapHeHHus. Psabl

IIpakTnyeckoe 3ansaTue 23-24. Pemienune nuddepeHnuanbHbIX ypaBHEHHH NEPBOro
NMOpPAAKA .

1. OO6bikHOBeHHBIE MU PepeHInaIbHBIE YpaBHEHUS TIepBoro nopsaka. Oomee u
yacTHoe pemieHue. 3amxada Komm. Buabl nuddepeHnnanbHpIX YpaBHEHHH IEPBOTO MOPSIKA,
UX pelIeHue.

2. Pemenue 3anau:

- Pemienne nuddepeHManbHbIX YpaBHEHHM C pa3fAeNeHHBIMU M Pa3AesioUIMUCS
NIEPEMEHHBIMH.

- Pemienue onHopoanbix quddepeHIanbHbIX ypaBHEHUN epBOTro MOpsaAKa.

- Pemenne nuHeiHbIX quddepeHInaTbHbIX YPaBHEHHI IEPBOTO MOPSIKA.

- Pemienue ypaBuenusi bepnysim

IIpakTyeckoe 3ansaTHe 25. MccaenoBanue cXoAMMOCTH YHCJIOBBIX PSIIOB.

1. Omnpenenenue YUCIOBOTO psana, cymma psiaa. Teopema (HeoOxomumebrit mpu3Hak
CXOAMMOCTH psifia), CIEACTBUE U3 TEOPEMBI O PACXOAMMOCTH psja. JloctaTouHble MPU3HAKU
CXOAMMOCTH 3HAKOIIOCTOSIHHBIX PSJOB.

2. 3HaKouepenyoIrecs W 3HAKOMepeMeHHbIe psabl. [IpU3HAK CXOIUMOCTH
3HaKO4epeayronierocs psaaa (nmpusHak Jleitoauma). AGCOIIOTHAS U YCIOBHAS CXOAUMOCTH
3. Pemrenue 3anau:

- Ha HAXOXCHHUS CYyMMBI psija
- HA UCCJIEIOBAHUE CXOJAMMOCTH 3HAKOMOCTOSIHHBIX PSIIOB
- Ha UCCJICIOBAHUE CXOJAMMOCTH 3HAKOUYCPETYIONTUXCS PSIJIOB

4.4. Conep:kaHue cCaMOCTOSITEJIbHOM padoThl

P33Ile.l'lbl, TEMbI, JTUAAKTHYICCKHEC CANHUIIbI

Pasznen 1. Anredpa maTpun

Tema 1. MaTpuubt
1. JluneiiHas 3aBUCUMOCTH CTPOK MaTpPHIIBI.
2. BrImonHeHnye THIOBEBIX 3alaHUI IO TEME

Tema 2. O6paTHas maTpuna

1. DnemeHTapHBIC MPEe0OpPa30BaHUS MATPHUIIBI. DKBUBAJICHTHOCTh MATPHII.

2. Panr marpuubl u criocoObl ero BeruucieHus. CBOKWCTBa paHTra MaTpullbl. ba3ucHbIi MUHOP
MaTpulpl. Teopema 0 paHre MaTpULIBL.

3. BrbInosiHeHNE TUMIOBBIX 3aJJaHUM 1O TEME

Tema 3. CucreMbl JHHEHHBIX AJIre0pandecKux ypaBHeHui

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

2. BrblnonHeHne TUMOBBIX 3aJJaHUM IO TEME

Tema 4. UcciienoBanue CUCTEMbI M JIMHEHHBIX YPABHEHUN ¢ N HEUM3BECTHBIMHU

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

3. BbInosiHeHNE TUNIOBBIX 3aJJaHUM 1O TEME

Pasznea 2. BekTopHasi anreopa

Tema 5. D1eMeHTBI BeKTOPHOI aJredpbl

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 3aJaHUN 10 TEME
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Tema 6. J/InHeiiHbIe BEKTOPHBbIE POCTPAHCTBA

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

2. BrINoIHEHNE TUITOBBIX 3aJJaHUH 11O TEME

Tema7. JIuHeliHbIe 0TOOPAKEHUS
1. JIunelnas Monxens oOMeHa.
2. BrImonHeHye THIOBBIX 3alaHUI IO TEME

Pa3zjnen 3. AHanuTH4YecKasi reOMeTPHUs HA MJIOCKOCTH U B IPOCTPAHCTBE

Tema 8. JInHudA HA TIOCKOCTH

1. Kpussle Broporo nopsanaka.OkpyxHocTb. KaHoHMuUeckoe ypaBHeHue. CBOMCTBa KpHUBOIA,
OCHOBHBIE XapaKTCPUCTUKH.

Omnunc. Kanonnueckoe ypaBHeHue. CBOWCTBAa KpUBOI, OCHOBHBIE XapaKTEPUCTUKH.
['unepOomna. Kanornueckoe ypaBHeHue. CBOMCTBa KPUBOM, OCHOBHBIC XapaKTEPUCTHKH.
[Tapabona. Kanonnueckoe ypaBHeHue. CBONCTBa KPUBOIA, OCHOBHbIE XapaKTEPUCTHKH.
O6nacTh pemIeHu JTUHEHHBIX HEpaBeHCTB. [paduyeckuii METON pelIeHUsS CHUCTEMBI
JMHEWHBIX HEPaBEHCTB C JIByMs HEW3BeCTHBIMU. OONacTh peIIeHU CHCTEMBbl JTMHEHHBIX
HEPABEHCTB.

kW

Tema 9. IIpsiMmasi U IIOCKOCTH B MIPOCTPAHCTBE

1. KanoHuueckoe ypaBHEHHE MPSIMOM B MPOCTPAHCTBE.

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

3. OOmee ypaBHeHHWE TpsMON B mpocTpaHcTBe. Ilepexom oT o00mero ypaBHEHHS K
KaHOHUYECKOMY.

4. VYroa Mexay OpsMbIMH B TPOCTPAHCTBE.

5. VYcnoBue napajuieIbHOCTH U NEPIEHIUKYISIPHOCTH IPSIMBIX B IPOCTPAHCTBE.

Pa3znen 4. Beenenune B anajaus

Tema 10. ®yHkumnu

[ToHATHE KOMIUIEKCHOTO YKCIIa, ICUCTBUS HAJl KOMILJIEKCHBIMU YUCIIaMH.
OO6parHas GyHKIIHS.

[IpeobpazoBanue rpadukoB GyHKIHUHA.

[Ipumenenue GyHKIUN B SKOHOMUKE.

. BpInosiHeHNE TUIIOBBIX 33/IaHUH 10 TEME

S

Tema 11. Ilpeaennt pyHkumi

1. Yucnoseie nociaeaoBareabHOCTU. OrpaHMUE€HHBIE 1 MOHOTOHHBIE MOCIEA0BATEIbHOCTH.

2. Ilpenen 4MCIOBON MOCIENOBATENBHOCTU. ['€OMETPUYECKHII CMBICI Mpeaenaa YHCIOBOU
nocJyenoBaTeabHOCTH. [IpU3Haku cylecTBOBaHUs Mpeera.

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

4. PackpspITre HEONIPEAEICHHOCTEN Pa3InYHBIX TUIIOB.

5. BrInojHeHue TUIIOBLIX 3aJaHUN 10 TEME

Tema 12. HenpepbIBHOCTH (pyHKIMI
1. CaoiicTBa GyHKIINA, HETIPEPHIBHBIX HA OTPE3KE.
2. BrblnonHeHne TUMOBBIX 33JJaHUH IO TEME

Pasznea S. Inddepennuanbuoe ucunciaenne GyHKiuii 0JHOM nepeMeHHOM

Tema 13. IlpousBoanas u 1udpdepenunas GQyHKIu

1. TIpousBoaHas 0OpaTHON QYHKIIUU

2. Ilpown3BoJHBIE BHICHIUX MOPSIAKOB.

3. Hcnonb3oBaHK€E MOHATHS IPOU3BOJIHON B 3KOHOMHUKE.

4. Tlonsarue muddepennuana ¢ynknun. CoiictBa muddepennuana. HMHBapHaHTHOCTH
nuddepeHmnuaia.

5. JlnddepeHtnnansl BHICITUX MOPSIKOB.

6. BrbInosiHeHNe TUMIOBBIX 3aJJaHUM 110 TEME

Tema 14. IlpusoxkeHue Npou3BOAHOMN
1. OcHoBHbIE TeopeMbl 0 aupdeperurpoanun GpyHkimu: reopema depma Teopema Pos,
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teopeMa Jlarpanxa, Teopema Korn.

2. IlpaBuno Jlonurans 1 BBIYUCIEHUS HEONIPEAEIEHHOCTEN.

3. HauGomnbiiee w HauMEHbIIEe 3HAUYCHHUS (DYHKIIMU HA OTpe3Ke. AJTOPUTM OTBICKAHUS
HanOOJIBIIET0 U HAMMEHBIIIETO 3HAYCHUI HETIPEPHIBHOW (DYHKIIUU HA OTpE3Ke.

4. BbIIIOIHEHNE TUIIOBLIX 3aJaHUN II0 TEME

Pa3nesa 6. ludgdepennuanbHoe ncuucaeHue GyHKIME HECKOJbKUX MepeMEeHHbIX

Tema 15. ®yHKIMH HECKOJBKHX NepeMEeHHbIX

[Ipenen u HepepbIBHOCTH (DYHKIIUU ABYX MEPEMEHHBIX.

Huddepennman pyHKITUN ABYX IEPEMEHHBIX.

I'paguenT QyHKIUY.

HaunGospiiee 1 HanMeHbllee 3Ha4eHHs (YHKIIUHA B 3aMKHYTOM OTpaHUYEHHOM 00JIaCTH.

DyHKIHUH HECKOJIBKUX IIEPEMEHHBIX B 3KOHOMUYECKOU TEOPHH.

BrlltoIHEHNE TUNOBBIX 3aJaHUH IO TEME

TeMa 16. IlepBooOpa3Has GyHKIUS U HeonpeaeJeHHbIH HHTerpaJl

1. Tlpocreiimue paruoHaNbHBIE IpoOH. MHTErpupoBaHWe TMPOCTEUIINX PAIMOHAIBHBIX
npobeit. UHTErprpoBanne parioHAIBHBIX IPOOEH.

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

3. BrInojHeHue TUIIOBLIX 3aJaHUN 10 TEME

Tema 17. OnpeneneHHbIH HHTErPaJ

1. 3amaua o BeIYUCICHUU 00BEMa BBITTYCKaeMOW MPOTYKIIUH.

2. Hurerpain ¢ nepeMeHHBIM BEPXHUM MPEIEIOM.

3. Teopema 0 mpOU3BOJAHON HHTErPAJIA C IEPEMEHHBIM BEPXHHUM MIPEIEIOM.

4. BpinonHeHUEe TUNOBBIX 33JJAHUM 110 TEME

Tema 18. HecoOcTBeHHbIE U IBOIHbIE HHTErPaJibl

1. TIpuGnmxeHHBIC METOIBI BEIYUCICHUS OMPEICICHHBIX HHTErPAIOB

2. Hcnonb3oBaHHE MOHATHSA UHTETPAJIa B SKOHOMHUKE

3. BrInojHeHUE TUIIOBBIX 3aJaHUI 10 TEME

Pasznen 8. Inddepennuanbubie ypaBHeHus. Psaabl

Tema 19. IluddepennuanbHbie ypaBHEeHHsI IEPBOT0 MOPSIAKA

1. Meron Jlarpamka (MeTon Bapualliu MPOWU3BOJBHBIX MOCTOSHHBIX) PEHICHUS JTHHEWHBIX
HEOJHOPOJIHBIX YPaBHEHUM IEPBOIO MOPSIKA.

2. VYpaBHeHue bepHymnnu, ero perieHue.

3. HUcnonws3zoBanue nuddepeHImaibHbIX YPaBHEHIH B SKOHOMUYECKON TUHAMHUKE

4. BrlnonHeHne TUMOBBIX 33JJaHUH 1O TEME

Tema 20. YucsioBble U CTeNEHHbIE PSA/IbI

1. Tlonsitue creneHHoro psjaa. Panuyc, HHTEpBa CXOAMMOCTU CTEIIEHHOTO psija.

2. Psanpr Teitnopa u Maknopena. PaznosxeHus 2ieMeHTapHbIX (PYHKITUH B psijl.

3. BbInosiHeHNE TUTIOBBIX 3aJJaHUM 1O TEME

R e

5. KOHTPOJIb KAYECTBA OCBOEHUSA JUCHUIIJIMHBI

Texkymuil KOHTPOJIb U IIPOMEKYTOUHAsL aTTECTALMS OCYIIECTBIISIOTCA B COOTBETCTBUU C
«lIonoxkeHneM O TeKylmeM KOHTPOJIE YCIIEBAEMOCTH M IPOMEXYTOYHOM arrecTaluu
oOyyaromuxcss B ABTOHOMHOM HeKOMMep4eckoi opranuzanuu «O0pazoBaTenbHasi OpraHU3aIus
BbICLIET0 00pa30BaHUsA» «Y HUBEPCUTET SKOHOMUKH M YIIPABICHUS».

Bux mpomexyroyHoM — arrecranuud  —  3a4eT, Ok3aMeH. QPopMa IIpoBENCHUS
MPOMEKYTOYHOM aTTECTallMU — MUCbMEHHBIN YK3aMEH.

@OHJ1 OLIEHOYHBIX CPEICTB 10 AUCLUIUIMHE IPUBEIEH B NpuioxeHuu k PIT/I.
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6. YYEBHO-METOJINYECKOE OBECIIEYEHUE JUCIUIIJINHBI

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

2. [Iaapesa [I'.B., Breicimas Maremaruka: y4eOHO-METOAMYECKOE TOCOOHWeE
(MeToaMUecKrue PEeKOMEHIANN K MPOBEICHUIO CEMHHAPCKUX (TpakThueckux) 3anstuid)/ ['.B..
[[TrapeBa. — Cumdeponons: AHO «OOBO» «YHHUBEPCUTET S5KOHOMHKH U yrpaBiieHus», 2021. —
78 c. — TekcT: ANeKTPOHHBIN.

3. [[InapeBa I'.B., Beicmiasg MaremaTuka: METOAUYECKHE PEKOMEHIAIMU TI0
OpraHu3ali caMOCTOATENbHOM paboTsl o0yvaromuxcs / I'.B. ITnapesa. — Cumpeponons: AHO
«OOBO» «YHuBEpCUTET SKOHOMUKH U yripaBieHus», 2021. — 58c.

4. [napesa, I'. B. Bpicmas matemaruka (JquHeWHas anredpa) : METOJUYECKUE
yKa3aHUsl K BBINOJHEHUIO THUIOBBIX pacyeToB. Jyisi HampaBieHuit noarotoBku 38.03.01
OkoHomuka, 38.03.05 buznec-undopmaruka (kBanupukanus — 6axanasp) / I'. B. Illnapea. —
Cumbeponons : YHUBEPCUTET J3KOHOMHKHA W ympasinenus, 2020. — 57 c¢. — Texker :
anekTpoHHbI // LludpoBoit obpazoBarensbHbii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/101397.html. — Pexxum noctyna: ajis aBTOPU3HP. MOJIb30BATENCH

S. [lMunapeBa, I'. B. MaremaTtudyeckuii aHaimu3 : METOAUYECKUE YKa3aHUS K
BBITIOJIHEHHIO THUIOBBIX pacueroB / I'. B. IllmapeBa. — Cumdeponons : YHuBepcurer
SKOHOMHMKM W ynpasienus, 2020. — 74 c. — Tekcr : osnektpoHHslt // Lludposoit
00pazoBaTenbHbBIN pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/101399.html. — Pexxum noctyna: i aBTOpU3Hp. MOJIb30BaTeNeH

6. [MIaapesa, I'. B. Beicmas wMaremaruka. JluneiiHas anrebpa : y4yeOHO-
MeToAnYecKoe ocodue (PeKOMEHAANHU TI0 CAMOCTOATEIbHOMY U3YyUEHHIO TUCIUILINHGI) / I B.
[[TrapeBa. — Cumdeponons : YHUBEPCUTET YKOHOMHUKH 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 JJIs1 OCBOEHUA JTUCHUIIJINHBI

@) OCHOGHaA TUumepamypa:

1. Muxun, M. H. Jluneiinas anre6pa. Y. 1. Marpuisl U onpeaenuTenu : yaeOHoe
nocobue / M. H. Muxumn, C. I1. Kypnauna. — Mocksa : Aii [ITu 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 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  obpazoBatensHBIi  pecypc IPR SMART :  [caiit]. —  URL:
https://www.iprbookshop.ru/119112.html. — Pexxum noctyna: it aBTOpU3Hp. MOJIb30BaTeNeH
3. Jlsmenko, T. B. MaremaTudeckuii aHanus : yaeOHO-MeTouueckoe mocodue / T.

B. JIsmenko. — Taranpor : TaraHporckuii HHCTUTYT yIpaBIeHUs U SKOHOMUKH, 2024. — 200 c.

— Texkcr : anextponnsii // I{udposoit obpazoBarensHbiii pecypc IPR SMART : [caift]. —

URL: https://www.iprbookshop.ru/146871.html (mara oOpamenus: 16.01.2025). — Pexum
JOCTyMa: JIJIsl aBTOPU3UP. MOJIb30BaTENeH.
0) oononnumenvHan 1umepamypa:

1. 'ymait, T. A. MaremaTtuka s CTYAEHTOB HSKOHOMHYECKHX HaIpPaBICHUHN :
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yuebHoe mocobue / T. A. I'ymaii, A. ®@. Jlonrononosa, B. A. XKykoBa. — CraBpononp :

CTaBponoyiibCKMil TOCYIapCTBEHHBIA arpapHblii yHuBepcurter, 2021. — 88 c¢. — Teker :
anekTpoHHbI // LludpoBoit obpazoBarensHbi pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/121748.html. — Pexxum poctyna: njs aBTOpHU3Up. MOJB30BATEICH

(mata obpamenus: 16.01.2025).

8. MIEPEYEHb PECYPCOB HUH®OPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOM
CETH «<MHTEPHET», HEOBXOJIHUMBIX I OCBOEHUA JUCHUIIVINHBI

1. Nudopmanmonno-npaBopoii moptan «l'apant»: odunmanbaeii cait. — URL:
http://www.garant.ru— TeKcT: 3JIeKTpOHHBIH.

2. [udposoit obpazoBatenpHbId pecypc «IPRsmarty: odummanpasiii caiit. — URL:
http://www.iprbookshop.ru/— TeKkcT: 371€KTPOHHBIH.

3. DJIEKTPOHHBIN COpaBOYHUK 10 MareMmaruke «lIpukianHas wmaTeMaThkay:

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

9. METOAUYECKUE YKA3ZAHUSA JJI1 OBYYAIOIIIUXCA
IO OCBOEHUIO JTUCHUITJIMHbI

[Ipu mpoBeneHmid JEKIHi, CEeMHUHAPCKUX (MPAKTHUYECKUX) 3aHATHH, CaMOCTOSTEIbHOMN
paboTre 0OydaromUXCs MPUMEHSIOTCS MHTEPAKTUBHBIC (POPMBI MPOBEACHUS 3aHSATHI C IIENBIO
MOTPYKEHHSI 00YJaloNIUXCsl B peasibHyt0 aTMochepy npodhecCHOHaTLHOTO COTPYIHUYECTBA T10
pa3penieHnto mpooieM, ONTUMATBHON BRIPAOOTKM HAaBBIKOB U KA4eCTB OYyYIIEro CHEeIHauCTa.
WnuTepaktuBHBbIE (HOPMBI IPOBEACHUS 3aHATUI MpernoaaraloT o0ydeHue B coTpyaHuuectse. Bee
YYaCTHUKH 00pPa30BaTEIBHOIO Ipolecca (MpernoaaBaTesib U 00yJaromuecs) B3auMOJACHCTBYIOT
JIpyr C ApyroM, oOMeHHBAaIOTCS MHGOPMAIUEH, COBMECTHO pEHIatoT MPOOJIEMbI, MOJACITHPYIOT
CUTYAIHIO.

B yue6HOM mpoliecce NCTIONB3YIOTCS HHTEPAKTUBHbBIE (POPMBI 3aHITHIA:

- TBOpYECKOE 3a/laHue. BBIMOIHEHHE TBOPUYECKUX 3aJaHuil TpeOyeT oT oOydaromerocs
BOCIIPOM3BEICHUE MOTYYCHHON paHee nHPopmaluu B hopme, onpeaensieMoil mpernojaBaTeliemM,
U TpeOyroIel TBOPUECKOTO MOAX0/1a;

- rpymnmoBoe obcyxaeHue. ['pynmoBoe 00Cy)aeHNUE KOro-TM00 BOMPOCa HAMpaBJIeHO Ha
JOCTYIKEHUH JTYYIIEer0 B3aWMOTOHMMAHUS W CHOCOOCTBYET TyYIIEMY YCBOCHHIO H3y4aeMOro
MaTepuaia.

B xone ocBOCHMS NUCHMIUIMHBI IPU MPOBEICHUH KOHTAKTHBIX 3aHSATHI HCIOJB3YIOTCS
ciaenyromuye (GopMbl 00ydeHUs, CIOCOOCTBYOMKE (OPMHUPOBAHUIO KOMIICTCHIIMM: JICKIIUH-
TUCKYCCUM;, KEHC-METOM; peIIeHHe 3a/1ady; CUTYAllMOHHBIA aHAIMU3; OOCYXKAeHHE pedepaTroB U
JOKJIaJI0B; pa3pabOTKa IPYNIOBBIX MPOEKTOB; BCTPEUHU C MPEACTABUTENSIMU FOCYAAPCTBEHHBIX U
OOIIECTBEHHBIX OpPTraHU3aIUN.

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI' M, UCIIOJb3YEMBIX ITPUA
OCYHECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOIECCA 110 JUCHUIIJINHE,
BKJUIIOYAS IIEPEYEHD ITPOI'PAMMHOI'O OBECIIEYHEHUSA U
NHO®OPMAIIMOHHBIX CITPABOYHbBIX CUCTEM (ITPM HEOBXOJANUMOCTHN)

B mpomecce JNEKIMOHHBIX UM TMPAKTHUECKUX 3aHATHHA HCIIONB3YEeTCs CIEAyrolee
pOrpaMMHOE 0OecIIeueHHe:

*IporpaMMel, o0ecreunBaromme JOCTYIBCETh «HTEpHET» (mampumep,
«Googlechromey);

*IporpaMMel, AEMOHCTPAIMK BUEO MaTepUajIoB (Harpumep, npourpsiBaresb « Windows
MediaPlayery);
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*mporpaMMbl  JUIS  JEMOHCTpPAllMM M CO3JaHUS  HIpe3eHTaluid  (Hampumep,
«MicrosoftPowerPointy).
*TaOnuuHbIi npoueccop (Hanpumep, «MicrosoftExcel»)
, .

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 BpeMms JEKIMOHHBIX 3aHSATHH, KOTOpHIC
IOPOBOJATCS B OOJIBIION ayJUTOPUHU, HCIIOJIB30BaTh MPOEKTOP JUIA JEMOHCTpAIMM CJIaiI0B,
cXeMm, TaOJIMII M TPOYero marepuaia, MyJIbTHMeAuiiHbIe mpoekTopsl Epson, BenqViewSonic;
9KpaHbl I TPOEKTOPOB; HOYTOYKH Asus, Lenovo, MEKPO(hOHBL.

[epeveHbINIIEH3UOHHOTONCBOOOTHOPACTIPOCTPAHAEMOTOITPOTPAMMHOT 000 CTICYCHHU ST, BT
OMUHCIIe0TeYeCTBEeHHOTONpon3BoAcTBa: Microsoft, Windows, Microsoft Office, Libre Office,
Apxusarop 7-zip,Adobe Reader, KoncynwsranT Ilmroc, Kaspersky Security, VLC, Media Player,
[Ipomerei.
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