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

Ilenbto wM3ydyeHus AMCUUIUIMHBI Bpicmias maremaTtuka sBiseTcst (OpMHpPOBaHUE Y
00y4aromuXxcsi CUCTEMbl 3HAHWUM M HaBBIKOB IO BBICIIEH MareMaThke, HEOOXOIUMBIX IS
pEIICHHs TOCTABJICHHBIX YKOHOMUYECKUX 3a/1a4.

B pesynbrare ocBoenuss OIIOIl OakanmaBpuata oOydarouuiics IODKEH OBIAIETh
CIIETYIOUIMMHU Pe3yIbTaTaMK O0YUEeHHUS 110 JUCHHIUIMHE:

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

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

npuMeHsTh cucteMublil [YK-1.2. YMeer npuMeHSTh CUCTEMHBIA IMOJIXOJ Ha
MOAXOJ JIUISl PEIICHHUsI  |OCHOBE IIOMCKA, KPUTHYECKOTO aHalM3a W CHHTE3a
MOCTaBIICHHBIX 33724 [MHGOpMAIUU JUISt pelieHus 3a1a4 B
podecCuOHAIBHON 00J1acTH;

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

YK-1

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BAKAJIABPUATA

Jucoumimaa 51.0.09 Beiciras MatreMaTHKa OTHOCHTCS K 00s3aTenbHON yacTu Oioka 1.
«ducuurmmnel (Moxynn)» yueoHoro ruiana OITOII 6akanaBpuata mo HampaBJIEHUIO TIOATOTOBKU
38.03.01 «OxoHomuKkay. Jucuurumnaa Beiciias maTtemaTika u3ydaercs 00ydJaroImMUMUCT OYHOU
¢dopmbl 00yueHusBl, 2 cemectpax, O4HO-3a0YHOM opMbI 00ydeHus — B 1, 2 cemecTpax.

3HaHMS, YMEHHUS W HAaBBIKM, IMOJIyYEHHbIE NpPU H3YYEHUM JUCHMILTMHBI Bpiciias
MaTeMaThKa, OyayT HEOOXOIUMBI JIJISl YIIIYOJIEHHOTO M OCMBICIICHHOTO BOCTIPUSATHUS TUCITUTUINH:
Makpo3KOHOMHKA, MuUKpPOIKOHOMHKA, DKOHOMETpPHKA, DKOHOMHUKO-MaTEMATHYECKOE
MO/ICJIUPOBAHUE.

Tunel 3amau W 3agaud Npo¢eCCUOHATBHOW NESTeNbHOCTH, K KOTOPBIM T'OTOBUTCS
oOyJaromuiics, onpeeneHbl Y4eOHbIM IIJIAHOM, 2 UMEHHO: OCYIIECTBISATh TOUCK, KPUTHUECKUN
aHaJIM3 U CUHTE3 MH(OpMalMH, TPUMEHSATh CUCTEMHBIN MOAXOM AJIs PEUIeHHs MMOCTaBIEHHBIX
3ajad.

3.ObBEM JUCHUIIJIMHBI B BAYETHbBIX EAUMHUIAX C YKASAHUEM
KO/INYECTBA AKAJEMHUYECKUX YACOB, BBI/IEJIEHHBIX HA KOHTAKTHYIO
PABOTY OBYUYAIOHINXCSA C TPEIIOJIABATEJIEM (IIO BUJIAM 3AHATHI) 1
HA CAMOCTOATEJBbHYIO PABOTY OBYYAIOIIIUXCHA

OO61mast Tpya0eMKOCTh (00beM) AUCHUILTUHBI cocTaBisieT 10 3aueTHBIX equHUI] (3.€.), 360
aKaJeEMHYECKUX YacOB.

3.1. O0béM TUCHHUIUIMHBI 110 BUAAM Y4eOHbIX 3aHATHH (B Yacax)

st ounoii popmbl 00yUeHus1
OO61mast TpyA0EMKOCTh TUCIUTIIUHBI cocTaBiseT 10 3auérHbix eaunauil 360 yacos



O0BEM TUCHUIIINHBI Bcero uacos

OO611ast TPYA0EMKOCTh TUCITUTUTHHBI 360
KonrtakTHas pabora 96
AynauTopHas paboTta(Bcero): 96
Jlexuu 46
CeMuHapbl, NPaKTUYECKUE 3aHATUS 50
CamocTosiTenbHast paboTta o0ydaronmxcs (BCero) 228
Kypcoas pabora -

3auer +

DK3aMeH 36

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

O0béM THCHMIINHBI Bcero yacos

OO01ast TPYA0EMKOCTh TUCIIUTUTHHBI 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. COOEP)KAHUE JUCIUIIVIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3AEJIAM) C YKASAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJJEMAYECKHX YACOB Y BUJIOB YYEBHBIX 3AHATUI

4.1. Pasgeqpl AMCHUILVIMHBI M TPYA0EMKOCTh 10 BHIaM Y4eOHbIX 3aHATH (B
aKaJeMHYeCKHUX Yacax)

HaumeHoBaHHe TEMbI Bcero KoandecTBO 9acoB
KonTakTHas padora Bueayaur.
2 pa6ora
E o Qo Jeknun IpakTnyec | Camocr.
é = g KHe padora
o C o (@) o Qo o o
&E | & & 2 & | &
Sl o | 9| o]| ©° |0
Pa3nen 1. Anre6pa maTpuig 56 56 8 8 12 10 36 38
1. |Matpwuisl 10 10 2 2 2 2 6 6
2. |OGpaTHast MaTpuLa 14 14 2 2 2 2 10 10
3. |CucteMBl ITHHEHHBIX } 14 14 ) ) 4 4 3 3
areOpanyecKnx ypaBHEHUH
4. |HccnenosaHue cCUCTEMEI M
JIMHEUHBIX YPABHEHUH C N 18 18 2 2 4 2 12 14
HEU3BECTHLIMU
Pa3nen 2. BekropHas aaredpa 48 48 8 6 8 8 32 34




HanmeHnoBaHMe TeMbl Bcero KosmuecTBo yacos
KonrakTHas padora Bueayaur.
= pabdora
E o @) Jlekuun IIpaktuyec | Camocr.
é = g KHue padora
©) O o o o o o =)
S| 1 218 2|8 %8
Clcoc |9 |oc|° 0o
5. |DneMeHTHhI BEKTOPHOU anreOpbl 12 12 2 2 2 2 8 8
6. |JIuHeliHbIE BEKTOPHbIE 16 16 ’ 2 ’ ) 12 12
IPOCTPAHCTBA
7. |JluneitHbie 0TOOpaXKEHUS 20 20 4 2 4 4 12 14
Pasznen 3. AHanuTnyeckasi reoMeTpusi 40 40 4 2 4 0 32 38
HA MJIOCKOCTH M B IPOCTPAHCTBE
8. |JIuHMs Ha MIOCKOCTH 20 20 2 2 2 0 16 18
9. |Ilpsamas u IIJIOCKOCTh Bl 5 20 ) ’ 16 20
IPOCTPAHCTBE
Paznen 4. Beenenue B anajins 34 34 6 6 6 6 22 22
10. | ®ynkuun 12 12 2 2 2 2 8 8
11. | IIpenensr hyHKumii 12 12 2 2 2 2 8 8
12. |HenipepsiBHOCTD (pyHKITHI 10 10 2 2 2 2 6 6
Pasznen 5. JAnddepennuanbHoe
HCYHCIICHHE pynxnmi oxHoii| 46 46 6 6 6 6 34 | 34
nepeMeHHOn
13. | IIponsBoanas u quddepeHnnan 2% 2% 4 4 4 4 18 18
byHKIUHA
14. | IIpunoxxenue npou3BOAHON 20 20 2 2 2 2 16 16
Paszpnen 6. JAudpdepennuaibHoe
ucuucjieHue QyHKOuili Heckoabkux| 16 16 2 2 2 2 12 12
nepeMeHHBIX
15. | DyHKIIMM HECKOJIBKUX IEPEMEHHBIX 16 16 2 2 2 2 12 12
Pazgen 7. UnTerpajibHOE MCUMCICHHE 50 50 6 4 6 6 38 40
16. |IlepBooOpa3nas byHKIMSA 1oe 13 ) ) ) ) 14 14
HEOIPEEICHHbI UHTETpal
17.|OnpeneneHHblii UHTErpa 18 18 2 2 2 2 14 14
18. |HecobcTBeHHBIE u JBOITHBIC 14 14 ) ) ) 10 12
WHTETPaJIbl
Pa3nea 8. luddepennunanbubie
ypaBHenus. Pl 34 34 6 2 6 4 22 28
19. | AuddepennuanbHble ypaBHEHUS 2 2 4 ) 4 4 14 16
MIEPBOT0 MOPSIKA
20. |YuciioBbIE U CTETICHHBIE PS/IbI 12 12 2 2 8 12
Bcero no mucrumnmite 324 | 324 | 46 36 50 42 | 228 | 246
Kontpons 36 36
Hroro 360 | 360 | 46 36 50 42 | 228 | 246




4.2. CopeprxaHue JMCOMILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM(pa3aejam)
Pazgeal. Anredpa maTpun

Tema 1. MaTpunsbl.

enu u 3a1a4n TUCHUIUIMHBIL.

[Tonatue MaTpuisl, oOmMiA BUA MaTpulbl. PaBHble MaTpuisl. Buasl matpui. Jluneiinsie
ONepaly HaJ MaTPUIIAMH: CJIOKEHUE MAaTpHUl, YMHOXEHHME MaTpulbl Ha yucio. CBONCTBa
onepanuii. Onepanuu HaJ MaTpULIAMU: TPAHCIIOHUPOBAaHUE, YMHOKeHUE 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
JJeMEeHTaM. BeluncieHne 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 matrpuilbl. basuchbiii MuHop matpuibl. Teopema o
paHre MaTpHIIbL.

Tema 3. CucreMbl JTHHEHHBIX ajJredpanyecKuX ypaBHEHHH.

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

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

Tema 4. UcciienoBanue cucTeMbl M JIHHEHHBIX YPABHEHUN ¢ N HEU3BECTHBIMH.

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

OOuwmii MOpsAAOK pEelIeHUs CUCTEMBbl JHMHEWHBIX YypaBHeHHH. Pemenue cuctem m
JUHENHBIX YPAaBHEHUM C N HEU3BECTHBIMM B CIIy4ae, €CIM PaHl CUCTEMbl MEHBILE YHCIIA
HEU3BECTHBIX.

CucreMbl TUHEUHBIX OJHOPOJIHBIX ypaBHEHUN. DyHIaMEeHTaIbHAasi CUCTEMA PELICHHIA.

Monens JIeoHThEBa MHOTOOTPACIICBOM IKOHOMUKH (OaTaHCOBBIN aHAIIN3).

Pazgen 2. BekTopHas ajareopa

Tema 5. D1eMeHTHI BEeKTOPHOI ajaredpbl

Bektop Ha miockoctM M B mpocTpaHcTBE. JIMHEHHBIE omepanyu Haja BEKTOpaMU B
reomerpuueckoit popme. IlonsTre 6a3zuca BEKTOPOB B IMpOCTpaHCTBE. Pa3nokeHue BeKTOpa 1o
6asucy. OpTOHOPMHUPOBAHHBIN 0a3uc B mpocTpaHcTBe. [IpsiMoyronbHasl cucreMa KOOpJIWHAT B
npocTtpaHcTBe. Pa3iokeHne BeKTOopa IO OPTOHOPMHUPOBAHHOMY 0a3uCy B IPOCTPAHCTBE.
JIuneliHple onepanyy HaJ BEKTOPaMU, 33JaHHBIMU KOOPIMHATAMH.

CkansipHOE€ TNpOM3BEACHHME BEKTOPOB, €ro CBOWCTBA. BbIpakeHue CKaasipHOIO
NPOU3BEIICHNSA 4Yepe3 KOOPAUHATBI BEKTOPOB. YTOI MEXKIYy BEKTOpamMH. Y CIOBUS
KOJUIMHEAPHOCTH M OPTOTOHAJIBLHOCTH BEKTOPOB. BEKTOpHOE NpOM3BENEHUE BEKTOPOB, €0
CBOICTBAa. BhIpaskeHre BEKTOPHOTO MPOU3BEACHUS Yepe3 KOOPAWMHATHI BEKTOPOB. CMelIaHHOe
IIPOU3BEICHUE BEKTOPOB, €r0 CBOMCTBA. BbIpa’keHHME CMEIIaHHOTO IIPOU3BENEHUS Yepe3
KOOPJIMHATHI BEKTOPOB

Tema 6. JInHeiiHbIe BEeKTOPHBIE IPOCTPAHCTBA

n — MEpHbIA BeKTOp. JIMHEHbIEe omepanuu Haj #n — MEPHBIMU BeKTOopamu. JInHelHas
3aBUCHUMOCTh M HE3aBHCHMOCTH BEKTOPOB. JIWHelHOe (BEeKTOpHOE)IpPOCTpaHCcTBO. basuc u
pa3MEpHOCTh JIMHEMHOTO NpOCTpaHCTBA. EBKIWIIOBO mpocTpaHCTBO. JIMHEWHOE n-MepHOE
IIpOCTpaHCcTBO. bazuc U pasMEepHOCTh 1-MEPHOTO JIMHEWHOTO IIpocTpaHcTBa. [lepexon k HOBOMy



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

Tema 7. JInneiinble 0TOOpaKeHNs

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 3HAYCHMA U COOCTBEHHBIX
BEKTOPOB JIMHEHHOTO ornepaTopa. JInHeitHas Moaesb oOMeHa.

Pa3nes 3. AHanuTH4yeckasi reoMeTpHs HA IJIOCKOCTH M B IIPOCTPAHCTBE

Tema 8. J/InHMsA HA MVIOCKOCTH

JIuHMA Ha IUIOCKOCTH. YpaBHEHUE JIMHMUM Ha IUIOCKOCTU. YPAaBHEHUSA IPSIMOM Ha
MJIOCKOCTH. YpaBHEHHE NPsIMOM ¢ yrioBbIM KodddummenTom. OOIIee ypaBHEHHE MPSIMOM.
YacTHble citydan oOIIero ypaBHEHUS NPAMOM. YpaBHEHUE IPAMOM, MPOXOsIeii yepe3 JaHHYIO
TOYKY B JTaHHOM HAaIpaBJICHUU. Y PABHEHHE MPAMOM, TPOXOAIIECH Yepe3 JIBE TOUKU. Y PaBHEHUE
IIPSIMOM B OTpe3Kax. Y paBHEHUE NPAMOU, IPOXOIALICH Yepe3 JaHHYI0 TOUYKY MEPIEHIUKYIISIPHO
JAHHOMY BEKTOPY. YTOJ MEXIy MPSMBIMU. Y CIOBUE NAPAIIIEIBbHOCTH U MEPIEHINKYIIPHOCTH
npsAMbIX. PaccTossHUE OT TOYKH 10 TIPSIMOM.

Kpussie Broporo nopsiaka. OkpyxkHoctb. KaHonnueckoe ypaBHeHune. CBOWCTBA KPUBOIA,
OCHOBHBIE XapakTepuCTUKU. Diumnc. KaHonnueckoe ypaBHeHHe. CBOMCTBa KpUBOM, OCHOBHBIE
xapakrepuctuku. [unepboma. Kanonumueckoe ypaBHeHue. CBOWCTBAa KpPHBOW, OCHOBHBIC
xapakrepuctuku. IlapaGona. Kanonndeckoe ypaBHeHue. CBOHCTBa KpHBOH, OCHOBHBIC
XapaKTEPUCTUKH.

Tema 9. IIpsiMast ¥ VIOCKOCTH B NPOCTPAHCTBE

YpaBHEHHE TUIOCKOCTH B IPOCTPAHCTBE, MPOXOIALIECH Yepe3 MAaHHYK TOYKY
NEepIEHINKYIISIPHO JaHHOMY BekTopy. Ob1iiee ypaBHEHHE TUIOCKOCTH B IpocTpaHcTBe. YacTHbie
Clly4au OOILEro ypaBHEHHUS IIOCKOCTU. YpaBHEHHE IJIOCKOCTH B MPOCTPAHCTBE, MPOXOIsIIen
yepe3 TpHU JaHHbIE TOUYKH. YPABHEHHME IUIOCKOCTH B IPOCTPAHCTBE B OTPE3KaX. YTOJ MEXKAY
IJIOCKOCTSIMH, YCJIOBUS MTAPAILIEIbHOCTH U MEPIIEHIUKYISIPHOCTH JIBYX MIIOCKOCTEH.

Kanonuueckoe ypaBHEHME TPSIMOM B IPOCTPAHCTBE. YPAaBHEHHME INPSIMON B
MPOCTPAHCTBE, Mpoxoasmeld depe3 nBe Toukd. OOmiee ypaBHEHHE MPSMOW B TPOCTPAHCTBE.
[lepexon oT oOmiero ypaBHEHHsI K KaHOHMYECKOMY. YTON MEXAY NMPSAMBIMUA B MPOCTPAHCTBE.
VYcnoBue napayienbHOCTH U IEPIEHUKYIISIPHOCTH MPSMBIX B IPOCTPAHCTBE.

Beimykibple MHOXKECTBa B N-MEPHOM IpocTpaHcTBe. OO01acTh penieHui JIMHEHHBIX
HepaBeHCTB. ['paduyeckwii METON peIIeHUS CHUCTEMbl JIMHCWHBIX HEPaBEHCTB C JIBYMS
Hen3BeCTHBIMU. O0acTh pelIeHni CUCTEMBI M JIMHEHHBIX HEPABEHCTB ¢ N HEU3BECTHBIMHU.

Pa3znen 4. Beenenune B anajaus

Tema 10. ®ynknun

Yucna. [IoHsATHE KOMIUIEKCHOTO YNCTIa, IEUCTBUS HaJ KOMIUIEKCHBIMU YHCIIAMH.

[lonstTue MHOxecTBa. (OCHOBHBIE MOHATHS TEOpUM MHOXKecTB. Onepauuu Hax
MHOkecTBaMU. OCHOBHBIE YHCIIOBbIE MHOKECTBA.

[lonarue ¢ynkuuu. CnocoObl 3amanus (yHkuu. OCHOBHBIE CBOWCTBA (YHKIHUU.
Knaccudukanms dyakuuii. OCHOBHBIE 3eMeHTapHble (QyHKIMH U ux rpaduku. CroxHas
¢ynkuus. OOparnas ¢ynkuus. DyHxuus, 3amaHHas HesiBHO. IlpeoOpa3oBanue rpadukoB
dbyakuumii. [[pumMenenne QyHKIUN B 9KOHOMUKE.

Tema 11. Ilpenesas! pyHkumii

Yucnoele nocneaoBaTeNnbHOCTH. OrpaHUYEHHBIE M1 MOHOTOHHBIE ITOCJIEIOBATEIbHOCTH.
IIpenen 4ucIOBOM IOCIIENOBATENBHOCTH. |'€OMETPUYECKUI CMBICI IIPEAEiia YUCIOBOU
nocJie1oBaTeabHOCTH. [Ipr3Haky cyliecTBOBaHuUs MpeAea.

[Ipenen ¢pynxuu B 6eckoneunoctu. [Ipenen pynkiuu B Touke (mo Komm u no I'eitne).
OcHOBHBIE TeOpeMbl O Tpenenax (yHKIu. beckoHeuHO Maible W OECKOHEYHO OoJbIIne
BEJIMUMHBI, UX CBOMCTBA. 3aMeyaTelIbHbIE Npeeibl. PackpbiTHe HEONPENEIEHHOCTEW pa3IMUHbIX
THIIOB.



Tema 12. HenpepbIBHOCTH (pyHKIMT

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

Paznea 5. AudPepenuuanbHoe ucuncjienne QyHKIUA OTHOH NepeMeHHOM

Tema 13. Ilpoussoanas u nuddepenunan GyHKIUN

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.

[Tpou3BoaHas ciokHOM M oOpaTHOW PyHKIMA. JuddepennmpoBanue HeIBHONW (DYHKITHH.
Jlorapudmuueckoe nuddepenupoBanue. [IponsBonHeie BhICIINX MOPSAKOB. Mcnonb3oBanue
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. [TpaBuiio Jlonurans ass BEIUNCIEHNS HEOIPEAEIEHHOCTEN.

[TpusHaku Bo3pacTaHus W yObIBaHUS (PYHKIIUU. DKCTPEMyMbl QYHKIIUH, HEOOXOIMMOE 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 dynxmuu. JlocrarouyHoe YCIOBHE BBITYKIOCTH
dbyakuun. Toukn mepermba. HeoOxomumoe W 10CTaTOYHOE YCIOBHUS Ieperuda. ACHUMITOTHI
rpapuka Qynkiuu. [IpumeHeHrne nNpou3BOAHON K MCCIENOBAaHMIO (DYHKIIMHU M TOCTPOCHUIO €€
rpaduka: cxema MoJTHOTO UCCIe0BaHUs (DYHKITHH.

Pa3nea 6. luddepennuanbHoe ncunciaeHue GyHKINH HECKOJIbKUX NepeMeHHBbIX

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 mnpousBogHbIE U AuddepeHurpyeMOcTsh (YHKIMH ABYX
nepemeHHbIX. {uddepennnan GyHkmum A1ByX nepeMeHHbIX. [ pagueHT GyHKIINH.

OkcrpeMyMm (yHKIMM JByX THepeMeHHbIX. HeoOxoaumoe M I0CTaTOYHOE YCIOBHE
sKkcTpemyMma. HamOosnbiiee W HauMeHbIllee 3Ha4YeHHS (YHKIIUM B 3aMKHYTOW OTrpaHUYCHHOU
oOmactu. YcioBHBIH 3kcTpeMyM. Metoa MHOXUTeNeH Jlarpanxa.

OYHKIMH HECKOJIBKUX NMEPEMEHHBIX B SKOHOMHYECKON TEOPHH.

Pazgea 7. UnTerpajibHOE MCUMCIICHHE

Tema 16. IlepBooOpa3Hast pyHKIHUA U HeollpeaeJTeHHbIH HHTErpaJl

[lonarue mnepooOpaznoii ¢ynkiuu. Teopemsl o mepBooOpa3Hbix ¢yHKuuu. [ToHsATHE
HEONPEIeTICHHOTO WHTEerpaiga. ['eoMeTpruiecKuil CMBICIT HEOIpeaeIeHHOTO nHTerpana. Tabnuia
OCHOBHBIX uHTerpanoB. CBolicTBa HeomnpeaeneHHoro uHrerpaiga. (OCHOBHBIE  METOJbI
UHTETPUPOBAHUS:  HEMOCPEACTBEHHOE  HMHTETPUPOBAaHUE, HMHTETPUPOBAHHE  METOJaMU
MIOJICTAHOBKU (3aMEHBI IEPEMEHHO), UHTETPUPOBAHUE 10 YACTSM.

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

WNuTerpupoBanne TpUTOHOMETpHUYECKUX (QyHKIuH. HHTEerpupoBanue mpoOCTEHIITNX
UppanroHanbHbIX QyHKIMHA. HTErpansl, «HeGepyImuecs» B 3JIeMEHTapHBIX (YHKIUAX.

Tema 17. OnpenesieHHbINH MHTErPaJI

IlonaTtue omnpeneneHHOro HHTErpana. [ eoMeTpUY4eCKUH U OJKOHOMUYECKHHM CMBICI
OTIpeIeIEHHOr0 MHTerpajia. 3ajjaua O BEIUMCICHUH 00beMa BBITyCKaeMol MpoayKiuu. Teopembl
00 wuHTerpupyemoctd ¢yHkuuu. CBoicTBa ONpENENIeHHOr0 WHTErpaja M IpaBWiia €ro
BblunciIeHus. Bpruucienue omnpeaeneHHoro uHrerpana (MHTerpan ¢ mepeMeHHBIM BEpPXHUM

10



IIpEJIeIoM, TEOpEMA O MPOU3BOAHON HMHTErpana ¢ NEPEMEHHBIM BEpPXHUM IpenenoM. Popmyna
HrroTona-Jleiibnuna). Mertoa MOACTAaHOBKU (3aMEHBI TEPEMEHHON) W HHTETPUPOBAHUS I10
4acTsIM B OIPEJEICHHOM HUHTETpalle.

Tema 18. HecoOcTBeHHbIE U IBOITHbIE MHTErPAJIbI

Heco6ctBennsie unterpaisl I u I pona. Cxoasumiics u pacxonsimuiicss HeCOOCTBEHHBIH
uHTerpai. IIpuszHaku 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. Iuddepennuanbubie ypaBHeHus. Psaabl

Tema 19. [IndppepennuaibHbie ypaBHEeHUs NIEPBOT0 MOPAIKA

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

Juddepennnanbuble ypaBHEHUS C Pa3AeiE€HHBIMH M Pa3JeisIONIMMUCS TEPEMEHHBIMU
nepBoro mnopsaka, ux pemenue. OgHoponHble AudQepeHnraIbHble ypaBHEHUS IEPBOTO
NOpsIZIKa, UX pelleHue. JInHelHble OAHOPOIHBIE U HEOJHOPOHBIE YPABHEHUS MIEPBOTO MOPSIKA.
Meton W.bepuymmu pemenus JIJIY. Meron Jlarpamka (MeTon BapHWaldd TMPOU3BOJIBHBIX
nocTostHHBIX ) pemenus JIJIY. YpaBuenne bepnysm, ero perieHue.

Hcnonp3oBanue nuddhepeHInalbHbIX YpaBHEHHH B S)KOHOMUUECKOM TUHAMUKE

Tema 20. YUncsioBble U CTeNEHHbIE PSAIbI

OrnpezenieHre 4YuCIOBOTO psAna, cymma psana. CoiicTBa cxoasumuxcs psiioB. CXoauMOCTb
reomeTpuueckoro psga. Teopema (HeoOXomuMmelii mpu3HaK CXOAUMOCTH psijia), CICICTBHE W3
TEOPEMBI O PACXOAUMOCTH psiAa. ['apMOHMYECKHil psil. DTaJOHHBIE PSIIbL: TEOMETPUUYECKUH psi,
TapMOHHMYECKHUH psiJl, 000OIIEHHBI TapMOHUYECKUN psiA. JlocTaTOYHBIA MPU3HAK CXOAUMOCTH
3HAKOMOCTOSIHHBIX PSJOB: TPU3HAKU CpaBHEHWs, mnpusHak Jlamambepa, pagukaibHBIA U
MHTETpajJbHbIi Npu3Haku Komu.

3HaKONEpEMEHHbBIE M 3Hakodepeayrommecs  psaabl.  IlpusHak  cxoaumocTu
3HaKo4epeayromnierocs psaaa (npusHak Jleitoaua). AGCOIOTHAS U OTHOCUTEIbHAS CXOIUMOCTH.

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

Psinpr Teitnopa u Maknopena. PaznoskeHust 21ieMeHTapHbIX (PYHKITUH B psijl.

4.3.ConepxxaHue NPaKTHYECKUX 3aHATHH (04Has popMa 00ydeHHs)

Pa3nesibl, TeMbl, IHIaKTHYECKHE eIUHUIIBI
Paznmen 1. Anrebpa marpuit

[Tpaktrueckoe 3anstuel. BeimoaHenue onepanuii Hax MaTpuiamu (2 gaca)
l. Onepauuy HaJg MaTpULlAMU: TPAHCIOHUPOBAHME, YMHOJKEHHUE MAaTpPHUIBI HA YHCIIO,
CIIOKEHHE U YMHOKEHHE MaTpPHII
2. Pemenue 3anau:
o Onepauuy HaJg MaTpUIIAMU: TPAHCIOHUPOBAHHE, YMHOKEHHE MAaTpPHIIBI Ha YHCIIO,
CIIOKEHHME U YMHOXKEHHE MaTpPHUIL
o Pemenne 3a1a4 ¢ 5KOHOMHYECKUM CMBICIIOM
[IpakTrueckoe 3ansTue 2. Pemenrne MaTpuIHbIX ypaBHEHHH (2 yaca)
l. Onpenenureny KBaapaTHbIX MaTpull. CrIOCOOBI BEIYUCICHHS ONPEACTUTEICH.
CBolicTBa onpenenauTenei
2. OOparnHass MaTtpuna. AJITOPUTM BBIYMCICHUS 0OpaTHOM Marpumbl. PemeHue
MAaTpUYHBIX YPaBHEHHI
3. Pemenue 3anau:
o HaX0XJIeHHe 00paTHON MaTpHUIIbI
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o pelIeHre MaTPUYHBIX YpaBHEHUIT

[IpakTnueckoe 3aHsTHe 3. PemeHue cucTeM JIHMHEHHBIX YpaBHEHHUN METOIOM OOpaTHOM
MaTpulbl 1 MeronoM Kpamepa (2 gaca)

l. Pemenue cucrem IHMHEWHBIX ypaBHEHHMM METOJIOM oOpaTHOW MaTpwuilpl. Pemenue
CUCTEM JIMHENHBIX ypaBHEHUI MeToioM Kpamepa

2. Pemrenue 3agau:

. [Tpumenenne oOpaTHON MATPHUIIBI TSl PEILICHUS CUCTEM JTMHEHHBIX YpaBHEHHI.

. Pemenue cucrem MMHEHHBIX ypaBHEHHH ¢ momolsio Gopmyn Kpamepa.

[IpakTuueckoe 3ausaTHE 4. Pemenue cucteM JTMHEHHBIX alreOpanyecKux ypaBHEHUH METOI0M
["aycca u meronom XKopmano-I'aycca (2 yaca)

AnroputMm Metona I'aycca u metona XKopaano-I'aycca

Pemrenue 3agau:

Pewrenne cucreM TMHENHBIX YpaBHEHUN ¢ TOMOLIBIO MeToa ['aycca

Pemienue cucreM nuHENHBIX ypaBHEHUH ¢ momolbsio metona XKopnano-I'aycca.

e &=

[IpakTnueckoe 3ansitue 5-6. PemeHue cucTteM m JHUHEHHBIX YpaBHEHHM C n
HEU3BECTHHIMH (4 yaca)

1. OOt MOPSIOK PEIICHUs CUCTEMBI JIMHEHHBIX ypaBHEHUH. Permenue cuctem m
JUHENWHBIX YpaBHEHUHN C N HEM3BECTHBIMU B CTy4yae, €CJIM PAHT CUCTEMbI MEHBIIIE YnCTa
HEU3BECTHBIX

2. Pemenue 3anau:
. HccnenoBanue cucTem JIMHEUHBIX YPABHEHH HA COBMECTHOCT.
° Pemienue cuctem m JIMHEHHBIX YPAaBHEHUM C N HEM3BECTHBIMU

Paznen 2. Bexropnas anrebpa

[IpakTuueckoe 3ausTHE 7. BRINONHEHNE onepanuii Hax BeKTopamH (2 yaca)

1. JluHeitHple omepanuu  Haj BEKTOpaMH, 3aJaHHbIMU mpoekuusmu. CkanspHoe,
BEKTOpPHOE, CMEIIAHHOE MTPOU3BEICHUE BEKTOPOB

2. Pemrenue 3agau:

. JlercTBUs HAaJl BEKTOPAMHU

° PasnosxeHnue BeKTOpa Mo APYruM BEKTOPAM.

° Pemenue 3aga4 Ha NpUMEHEHUE CKATSIPHOTO, BEKTOPHOTO U CMEIIAHHOTO

IIPOU3BE/ICHNUS] BEKTOPOB.

[IpakTnueckoe 3anarue 8. BoinonHenue nelicTBU Ha/Jl N-MEPHBIMU BEKTOpaMH (2 yaca)

1. n — MEpHbIA BEKTOp. JIMHEITHOE n-MepHOe MpOoCTpaHCTBO. JIMHEWHAass 3aBUCUMOCTh U
HE3aBUCHMOCTh BEKTOPOB. 3aBUCUMOCTh MKy KOOpIMHATAMHU BEKTOpa B pa3HbIX Oa3ucax.

2. Pemrenue 3agau:

o Ha ONpeeTeHUEe JIMHEHHON 3aBUCUMOCTH — HE3aBUCHUMOCTH BEKTOPOB, OINpE/EICHUE
0a3uca BEKTOPOB, OINpeAeiIeHUEe KOOPAWHAT BEKTOpa B HOBOM 0Oa3uce (pa3foKeHHE BEKTOpa
1o 06a3ucy), pemeHne 3aaa4 ¢ dKOHOMUIECKUM COJICPIKaHUEM.

2. [TpakTuueckoe 3ansarue 9. JImHeliHbIe onepaTopsl (2 yaca)

1. Jluneiinpie onepatopsl (0TOOpaXkeHus, mpeodpa3oBanus). [leiicTBUS HaAJ TUHEHHBIMHU
omneparopamu. Marpuna JMHEHHOro omneparopa. Teopema 3aBUCUMOCTH MEXAY MaTpULIAMU
OJIHOTO U TOTO )K€ OrepaTopa B pa3HbIX Oazucax.

2. Pemenue 3amau:

° Ha OMpeeNICHUE JTUHEHHOCTH OTOOpakeHHs, 0Opa3a BEKTOpa, MATPHUIIBl JIMHEWHOTO
omneparopa,

° BBITIOJIHEHUE JACUCTBUM HAJ JIMHEMHBIMH OIEPATOPAMH.

3. [Tpaktrueckoe 3anarue 10. HaxokmeHue COOCTBEHHBIX 3HAYCHHH M COOCTBEHHBIX
BEKTOPOB JIMHENHOTO oneparopa (2 yaca)

1. CoOcTBeHHBIE 3HAYEHUS U COOCTBEHHBIC BEKTOPHI JUHEHHOTO oreparopa. JIuHeitHas
MOJIEIb OOMEHA.

2. Pemrenue 3agau:
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. Ha HaXO0XKJIeHWE COOCTBEHHBIX 3HAYCHHUM JIMHEWHOTO OTIepaTopa,
o HaX0XJeHHE COOCTBEHHBIX BEKTOPOB JIMHEWHOI0 orlepaTopa

Paznen 3. AnanuTuyeckasi reoMeTpus Ha TUIOCKOCTH U B POCTPAHCTBE

[Ipaktuueckoe 3anarue 11. Ilpsamas auHMA Ha MI0CKOCTH (2 Yaca)

l. Paznuunble ypaBHEHHS TPSMOM Ha IUIOCKOCTH. YTOJ MEXKIY HNPSMBIMH, YCIOBHUS
napajyieIbHOCTH U MEPIEHIUKYISIPHOCTU MPSAMBIX, PACCTOSTHUE OT TOUYKHU J0 MPSMOMN

2. Pemrenue 3agau:

. Pemrenne 3a1a4 Ha HaXOXKACHUE PA3IIMYHBIX BUJOB YPAaBHEHUM NPAMOMN Ha IUIOCKOCTH
. Pemenue 3a1a4y Ha HaXOXKACHUE yriia MEKIY PSIMbIMU

o Pemenne 3a1a4 Ha onpeesIeHue NapauIeIbHOCTH U NEPIEHINKYIIPHOCTH IPSIMBIX
[Tpaktuueckoe 3anstue 12. [Ipsmas 1 I0CKOCTH B IpocTpaHCTBE (2 yaca)

l. VYpaBHEHMsI IUIOCKOCTM B IPOCTPAHCTBE YTOJd MEXAY IUIOCKOCTSMH, YCIOBHS
NapaJUIEIbHOCTH U NEPIEHANKYIIAPHOCTH ABYX INIOCKOCTEH.

2. VYpaBHEeHHs NpPsAMOW B IPOCTPAHCTBE. YTOJI MEXKAY HPSIMBIMU B IIPOCTPAHCTBE.

YcnoBre napauieabHOCTH U EPICHINKYISPHOCTH TPSIMBIX B IPOCTPAHCTBE.
3. Perrenne 3agauq:

o Pemenne 3agad Ha HaxXOXACHHE pPAa3IMYHBIX BHJOB YPaBHEHUN IUIOCKOCTH B
IIPOCTPAHCTBE
. PemeHne 3amad Ha HaxOXXIEGHHE pa3iIMYHBIX BHUJOB YpAaBHEHUM IIPsMON B
IIPOCTPAHCTBE
o Pemenne 3amady Ha HaxOXACHHE YIVIa MEXAY MNPAMBIMH, Ha OIpEACIICHUE

NapauIeIbHOCTH U NEPIEHANKYISIPHOCTH NPSIMBIX

Pa3nen 4. Benenue B ananus

[Ipaktuyeckoe 3anarue 13. Haxoxnenue cBoiicTB pyHKIMU. (2 yaca)

1. OcHoBHble cBoiicTBa GhyHkuu. Knaccudukamms ¢pyaknuii. OCHOBHBIE JIEMEHTapHbBIE
¢ynkunu u ux rpadpuku. Cnoxnas pynkuus. O6parHas yHkiusa. OyHKIMs, 3a1aHHAsT
HesiBHO. [IpeoOpazoBanne rpadukoB GyHKITHAM.

2. Pemenue 3anau:

o UCCIe0BaHus (PYHKIMI Ha MOHOTOHHOCTh

o UCCleoBaHus PYHKIMM Ha OTPaHUYEHHOCTD

o uccie0BaHus QYHKIHMI Ha YETHOCTh

[Tpaktrueckoe 3anstue 14. Berancienue npeaenoB GyHKIuin. (2 gaca)

1. [Ipenen ¢ynkmuu B Oeckoneunoctu. [Ipemen dyHkimu B Touke (mo Komm u mo
['eitne). OcHOBHBIE TeopeMbl O mpenenax (GyHkui. beckoHeuHO Manble W OECKOHEYHO
OonpIIMEe  BENMYMHBI, WX  CBOWCTBA.  3aMedarenbHbIE  Tpelenbl.  PackphiThe

HEOoIpeAeNIeHHOCTEN PAa3INYHBIX TUIIOB.

Pemenue 3anau:

Jloka3aTenbCTBO MPEENIOB IO OMPEICIICHUIO
Brruucnenue npenena ¢pyHKIUM Ha 0ECKOHEUYHOCTH.
Brruncnenue npezaena GyHKIIUU B TOUKE.
PackpbiTe OCHOBHBIX HEOMpeAeIeHHOCTEN

e o o o [\)

[Ipaktuueckoe 3ansatue 15. UccnenoBanue GpyHKIUi Ha HEPEPHIBHOCT. (2 yaca)

1. HemnpepsiBHOCTD (pyHKITMI B TOuKe M Ha WHTepBajie. Kinaccudukaius Touek pa3phiBa.
CgoiicTBa (hyHKIMIA, HETIPEPBIBHBIX B TOuke. CBOMCTBA (DyHKIIMIA, HETIPEPBIBHBIX Ha OTPE3KE.
2. Pemrenue 3agau:

. HccnenoBanue QyHKIMI HAa HETPEPHIBHOCTD

o OnpeneneHue Touek pa3pblBa

Paznen 5. luddepennmanpHoe ncunciaeHue GyHKIUN OJHON EPEMEHHON

[Ipaktuueckoe 3anstue 16-17. Haxoxaenus npou3BoaHbIX GpyHKIMII (4 yaca)
1. Onpenenenre TpPOU3BOIHON, €€ T€OMETPUUECKUN, MEXAHUYECKU U SKOHOMHYECKHI
cmbicsl. OcHoBHBIE mnpaBwia auddepenuupoBanus. IIponsBonHas cIoxHOW M 0OpaTHO,
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HessBHOM (pynkmuit. Jlorapudmuueckoe nuddepennupoBanne. Mcmoab30BaHHE TMOHATHS
IIPOU3BOJHON B 3KOHOMUKE.

Pemrenue 3agau:

Ha npuMeHeHne reoMeTpu4eckoro, 5KOHOMHUECKOTO CMbICIIA TPOU3BOIHOM
Brruuciienue npon3BOAHBIX CIIOKHBIX (QYHKIUH

Brruucnenne mpou3BOAHBIX HESIBHBIX (DYHKIIMN

Brruucrienue npou3BOAHBIX 0O0OPAaTHBIX (PYHKITHIA

[Tpumenenue norapudmuyeckoro audhepeHpoBaHus

e o o o o [\)

[IpakTrueckoe 3anstue 18. UccnenoBanue GyHKIMA ¢ TOMOIIBIO TPOU3BOIHON M ITOCTPOCHUE
rpa¢ukoB (2 yaca)

1. [IpusHaku Bo3pacTaHus U yObIBaHHS QYHKIIMH. DKCTPEMYMBbI (DYHKITUH, HEOOXOIUMOE
U JIOCTaTOYHbIE YCJOBUs 3KcTpemyMma ¢(yHkiuu. Hanmbonbliee M HauMmeHbllee 3HAYCHUS
¢byHKIIMM Ha oTpe3ke. BrimykiocTe rpaduka ¢yHkiuu. JlocTaTOUHOE YCIOBHE BBIMYKIOCTH
¢ynkuuu. Toukn neperu6a. HeoOxoaumoe n 10CTaTOYHOE YCIOBHS IMeperuda. ACHUMITOTHI
byakuun. [IpumeHeHre TPOU3BOAHOM K MCCIEAOBAHUIO (PYHKITMU U MIOCTPOCHUIO e Trpaduka:
cXeMa IOJIHOTO UCCIICAOBAHUS (PYHKITUH.

2. Pemrenue 3agau:
. HccnenoBanue GyHKIHHA ¢ TOMOIIbIO POU3BOJHOM M MTOCTPOEHHE I'padKOB
° HaxoxaeHre HauMeHBIIEr0 M HanOOoJIbIIEro 3HaYeHHsI QYHKITHH

Paznen 6. luddepennmanbaoe ncuncinenne GyHKINNH HECKOJIBKUX MEPEMEHHBIX

[IpakTrueckoe 3ansatue 19. Haxoxaenue skcTpeMyMoB GYHKIIMH JIBYX TIEPEMEHHBIX. (2 Yaca)
l. OyHkuMHM OBYX IHepeMeHHbIX. JluHum ypoBHA. YacTHble DPOU3BOAHBIE U
nuddepeHIpyeMoCTh  (PYHKIIMHM  JBYX TEPEMEHHBIX. OKCTpeMyM (QYHKIIUA JBYX
nepeMeHHbIX. HeoOxoamMoe 1 JOCTaTOuHOE YCIOBUE IKCTPEMyMa.

2. Pemrenue 3agau:
° HaxoxaeHne 4acTHBIX MTPOU3BOAHBIX (PYHKIIUHU JIBYX MEPEMEHHBIX
° HaxoxxaeHue sxcTpeMyMa (yHKIMH IBYX EPEMEHHBIX

Paznen 7. UnTerpaibHOE UCYUCIIEHUE

[Ipaxtuueckoe 3ansaTre 20. HaxoxneHue HeonpeneneHHbIX WHTErpajos . (2 yaca)

1. Heonpenenennslii uHTErpan. ['eoMeTpuyeckuil CMBICI HEONMPEAECTICHHOIO0 HWHTErpasa.
CBolicTBa HeolnpeaeaeHHOro nuTerpana. OCHOBHBIE METO/bI UHTETPUPOBAHUS.

2. Pemrenue 3agau:

. HenocpencrBeHHOE HHTETPUPOBAHUE.
° HHTerpupoBanyue METO0M 3aMEHbI IEPEMEHHOM.
° Haxon(;[eHHe HHTCIpaJIOB MCTOJAOM MHTCTPUPOBAHUS I10 YaCTAM.

[IpakTuueckoe 3anarue 21. Belunucnenue onpeaeneHHoro MHTerpaia . (2 gaca)

1. OnpenenenHwli UHTErpayl. ['€eOMETPUYECKHIT M SKOHOMHUYECKUH CMBICI OIPEIEICHHOTO
uHTerpana. CBONCTBA ONPENEIEHHOI0 HHTErpaa. BelunciaeHne onpeaeieHHOro HHTerpana

2. Pemenune 3amau:

. Brruucienue onpeeneHHOro HHTerpaia Ha OCHOBaHUU ONPEIeNICHUs UHTErpaia.

. Brruucnenune omnpeneaeHHOTO WHTErpaja METOAOM 3aMEHBI MEPEMEHHON M METOJI0M
WHTETPUPOBAHUS 10 YACTSIM.

° [IpunoxxeHue onpeneneHHOro HHTerpaa.

[IpakTudeckoe 3anarue 22. HaxoxaeHne HECOOCTBEHHBIX U ABOWHBIX MHTETPAJoB . (2 yaca)
1. Heco6ctBennbie wuHTErpasibl I w Il poma. Cxomamuiics W pacxXOIsIIHIACST

HecoOCTBEeHHBI uHTerpaji. JlBoilHble uHTerpanbl, uX cBoiicTBa. (OCHOBHBIE Cllydyau
BBIUMCJICHMSI IBOMHOTO HHTErpaia B MPSIMOYTOJIbHBIX KOOPAWHATAX.

2. Pemenue 3amau:

° Brruucinenne  HecoOCTBEHHOTrO HWHTErpajga ¢  OECKOHEUYHBIMU  TIPEACIIaMH
WHTETPUPOBAHUS.

° Brruncnenne HecoOCTBEHHOTO HHTETpalia OT Pa3pbhIBHON (QYHKITHH.
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° Brrunciienne JBOMHBIX MHTETPaoB

Paznen 8. luddepennmanpasie ypaBHeHUs. Psaibl

[IpakTuueckoe 3austue 23-24. Pemenue nuddepeHaabHbpIX ypaBHEHUH IEPBOTO MOPSIKA .
(4 gaca)

l. OObIKHOBEHHBIE TU(GepeHIaIbHbIE YPaBHEHUS IEPBOTO Mopsiika. Ob1ee 1 yacTHOE
pemenue. 3amadya Komm. Bunbl auddepeHnmManbHBIX ypaBHEHHI TEPBOTO IMOPSIKA, HX
pelIeHue.

2. Penrenue 3agau:

. Pemenne muddepeHnnanbHbIX ypaBHEHUH C pa3[elieHHBIMH U Pa3ielistOIUMUCS
MePEMEHHBIMHU.

. Pemenue ogHopoHbIX nuddepeHnanbHbIX YpaBHEHUN IEPBOTO MOPAIKA.

. Pemenue nuneilinbix quddepeHnraibHbBIX ypaBHEHHH TEPBOTO MOPSAKA.

. Pewmenue ypaBuenust bepuyiu

[Ipaktrueckoe 3ansitue 25. MccaenoBanue CXOUMOCTH YUCIOBBIX PSAOB. (2 yaca)

1. Onpenenenne YUCIOBOTO psga, cymma psnma. Teopema (HeoOxomumplii mpu3HaK

CXOIMMOCTH psijia), CIEACTBHE M3 TEOPEMBbI O PACXOIUMOCTH psija. JlocTaTouHbIe MPU3HAKU
CXOJMMOCTH 3HAKOIIOCTOSTHHBIX PSIZIOB.

2. 3Hakouepenymuecs U 3HAKoNMepeMeHHble  psiabl.  [Ipu3HaKk  cXOIMMOCTH
3HaKO4epeayronierocs psaaa (nmpusHak Jleitoauma). AGCOIIOTHAS U YCIOBHAS CXOAUMOCTH

3. Pemienue 3amau:

o Ha HaXOXIICHHs CyMMBI psijia

o Ha MCCIIEJIOBAaHUE CXOUMOCTH 3HAKOIIOCTOSIHHBIX PSZIOB

o Ha MCCJIEJOBAHUE CXOTUMOCTH 3HAKOYEPEIYIOIIUXCS PSIJIOB

4.4. Conep:kaHue cCaMOCTOSITEJIbHOI padoThl

P33Ile.l'lbl, TEMbI, THAAKTHYICCKHEC CANHUIIbI

Paznen 1. Anrebpa matpuit

Tewma 1. Marpuiibt
1. JluHeitHas 3aBUCUMOCTb CTPOK MATPHIIBI.
2. BrImonHeHne THIIOBLIX 3a0aHUH 110 TEME

Tewma 2. OGpaTHas MaTpuIa

1. DnemeHTapHbIe MpeoOpa30BaHUs MATPHUIIBI. DKBUBAJIIEHTHOCTh MAaTPUILI.

2. Panr matpuiibl u criocoObl ero BeraucieHus. CBoWCTBa paHra MaTpuilbl. ba3ucHbIii MUHOD
MaTpulpl. Teopema o0 paHre MaTpULIbL.

3. BrInojHeHue TUIIOBLIX 3aJaHUN 10 TEME

Tema 3. CucteMbl JTHHEHHBIX alredpanuecKux ypaBHEHUN

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

2. BrImonHeHnye THIOBEBIX 3alaHUI IO TEME

Tema 4. MccnenoBanue CUCTEMBl M JIMHEWHBIX YPABHEHUI C N HEM3BECTHBIMU

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

3. BrInojHeHue TUIIOBLIX 3aJaHUN 10 TEME

Paznen 2. Bextopnas anrebpa

Tema 5. DneMeHTHI BEeKTOPHOH anreOpsl

1. BektopHoe mpou3BeAcHHWE BEKTOPOB, €ro CBOMCTBA. BpIpaxkeHue BEKTOPHOTO
MIPOU3BEJICHUS Yepe3 KOOPIUHATHI BEKTOPOB.

2. CMelIaHHO€ TMPOU3BEICHUE BEKTOPOB, €ro CBOWCTBA. BpIpakeHHME CMEMIaHHOTO
MIPOU3BEICHUS Yepe3 KOOPIMHATHI BEKTOPOB

3. BrInojHeHue TUIIOBLIX 3aJaHUN 10 TEME

Tema 6. JIuHeiiHbIe BEKTOPHBIE IPOCTPAHCTBA
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1. Tlepexonq x HOBOMY O0a3ucy B JIMHEHWHOM TMIPOCTPAHCTBE. 3aBUCHMOCTb MEXKIY
KOOpJMHATAMH BEKTOpA B pa3HbIX Oa3ucax.
2. BrImonHeHnye THIOBBIX 3alaHUI IO TEME

Tema7. JIuneitnsle 0TOOpaXeHUS
1. JluneiiHas momens oOMeHa.
2. BrImonHeHne THIIOBLIX 3a0aHUH 110 TEME

Paznen 3. AnanuTruueckas reoMeTpus Ha IIIOCKOCTH U B MPOCTPAHCTBE

Tema 8. JIuHuA HA MITOCKOCTH

1. Kpusbsie Broporo nopsiaka. OkpyxHocTb. Kanonnueckoe ypaBHeHue. CBOMCTBa KpHBOM,
OCHOBHBIE XapaKTEPUCTUKHU.

Omnunc. Kanonndeckoe ypaBHeHne. CBOMCTBA KPUBOW, OCHOBHBIE XapaKTEPUCTUKHU.
l'unep6ona. Kanonnueckoe ypaBHenue. CBOWCTBa KPUBOM, OCHOBHBIE XapaKTEPUCTHKH.
[Tapa6ona. Kanonndeckoe ypaBHeHue. CBONHCTBAa KPUBOM, OCHOBHBIC XapaKTEPUCTUKH.
OOnacTp pemieHH JUHEHHBIX HEpaBEHCTB. [ paduyeckuil METOJ| PEIICHUS CUCTEMBI
JUHEHWHBIX HEPABEHCTB C ABYMS HeW3BeCTHBHIMU. OOJACTh pelIeHUN CHCTEMbl JIMHEHHBIX
HEPABEHCTB.

DNk WD

Tema 9. [Ipsimas U IJIOCKOCTh B TPOCTPAHCTBE

1. KanoHMueckoe ypaBHEHHE IIPSIMON B IIPOCTPAHCTBE.

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

3. OOmee ypaBHeHHE TNpsMOi B mpocTpaHcTBe. Ilepexoxm or o0mero ypaBHEHHUS K
KaHOHUYECKOMY.

4. VYromn Mexay NpsAMbIMU B IIPOCTPAHCTBE.

5. VYcnoBue napamiesbHOCTU M EPIEHANKYISPHOCTH NPSIMBIX B TPOCTPAHCTBE.

Pasnen 4. BBenenue B aHanuz

Tema 10. @ynkuuu

[ToHsATHE KOMIUIEKCHOTO YKCia, JEMCTBUS HaJl KOMIIJIEKCHBIMHM YUCIIAMH.
Ob6partHas GyHKIUA.

[IpeoOpazoBanne rpadukoB GyHKIIAM.

[Tpumenenne GpyHKIMN B 3KOHOMHUKE.

BeinosHeHNe TUIOBBIX 331aHUH 110 TEMe

DAl

TeMa 11. lpenenst GpyHKIMI

1. Ywucnoseie nociaenoBareabHOCTH. OrpaHUYEHHBIE 1 MOHOTOHHBIE MTOCIEA0BATEIBHOCTH.

2. Ilpenen 4uciIOBOM MOCIENOBATEIBHOCTH. ['€OMETpHUYECKHMI CMBICT Ipenenaa YHCI0BOU
MoCJIeI0BaTeNbHOCTH. [Ipr3Haky cyliecTBOBaHUs MpeAea.

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

4. PackpbITHe HEONPEACICHHOCTEN PA3IMYHBIX THUIIOB.

5. BpInosiHeHNE TUIIOBBIX 33/IaHUM 10 TEME

Tewma 12. HenpepbIBHOCTD (PyHKITUHT
1. CaoiicTBa (hyHKIIMIA, HEIPEPHIBHBIX Ha OTPE3KE.
2. BrImonHeHnye THIOBBIX 3alaHUI IO TEME

Paznen 5. luddepennmansnoe ucuncnenue GyHKIUi 01HOM epeMeHHON

Tema 13. [IpousBoanas u quddepeHran GyHKIuU

1. TIpousBomHas oOpaTHOM PyHKITUH

2. TIpou3BoaHbIe BBICIINX HOPSIIKOB.

3. Hcnonp3oBaHue NOHATUS MPOU3BOIHON B SKOHOMHUKE.

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

5. AuddepeHnnansl BHICIINAX MOPSIKOB.

6. BrInoiHeHue TUIIOBEIX 3aaHUN 10 TEME

Tema 14. ITpunosxeHne npou3BOgHON
1. OcHoBHbie TeopeMbl 0 nuddeperupoBannu GyHkun: Teopema depma Teopema Poss,
teopema Jlarpanxa, reopema Korm.
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2. IlpaBuno JlonuTans AJisi BBIYKCICHUS HEONPEIETCHHOCTE.

3. HauOonbmiee u HauMeHbllee 3HAYeHUS (DYHKIUM HA OTpe3Ke. AJTOPUTM OTBHICKAHUS
HauOO0JIBIIEr0 U HAMMEHBILIEr0 3HAYCHHU I HePEPHIBHOW (PYHKIIMU Ha OTpE3Ke.

4. BrinonHeHue TUMOBBIX 33JIaHUN 110 TEME

Paznen 6. [luddepennmanpaoe ncunciaeHne GyHKINUN HECKOJIBKUX MTEPEMEHHBIX

Tema 15. @yHKIIMM HECKOIBKUX MEPEMEHHBIX

[Tpenen u HenpephIBHOCTH (YHKIUU IBYX IT€PEMEHHBIX.

Juddepennman GyHKIUH IBYX TEPEMEHHBIX.

['paguent GyHKINN.

Haubounpiee u HanMeHbIee 3HaUYCHUSI (PYHKIIMH B 3aMKHYTOH OrpaHMYeHHOH 00JacTH.

@yYHKIHUH HECKOJIBKUX ITEPEMEHHBIX B SKOHOMHYECKOU TEOPHUH.

BrinonHeHue THOBBIX 33JIaHUM 110 TEME

TeMa 16. [TlepBooOpa3nHas GyHKIIUS U HEOTIPEACIICHHBIN HHTETpajl

1. Ipocteiimme paunoHandbHbe JpoOu. WHTErpupoBaHHWE MNPOCTEHIINX pPAlMOHATBHBIX
npobOeit. THTerpupoBanre parimoHAIbHBIX IPOOCH.

2. WuterpupoBaHue TpPUTOHOMETpUYECKUX (GyHKUMHA. HHTErpupoBaHHe MPOCTEHUIINX
UppaluoHaIbHbIX GyHKIMI. MHTErpansl, «Hebepymuecs» B 3€MEHTAPHBIX QYHKIUAX.

3. BbInosiHeHNE TUMIOBBIX 3aJJaHUM 1O TEME

Tema 17. OnpeneneHHblid UHTETpall

1. 3agada o BEIYHCICHUH 00bEMa BHITYCKAEMON POTYKIIHH.

2. HWHaTerpai ¢ nepeMeHHbIM BEPXHUM MPEIETIOM.

3. Teopema o mpou3BOAHON UHTErpajia C IEPEMEHHBIM BEPXHUM IPEICIIOM.

4. BbIIIOIHEHNE TUIIOBLIX 3aJaHUN II0 TEME

Tema 18. HecoOGcTBeHHBIE U IBOIHBIE WHTETPAJIbI

1. TlpuGnukeHHbIE METOIBI BEIYUCICHHS OINPEIeICHHBIX HHTErPaioB

2. Hcnonb3oBaHUE MOHSATUS UHTETPAJIa B SKOHOMHUKE

3. BrInojHeHue TUIIOBLIX 3aJaHUN 10 TEME

Paznen 8. Jluddepentmanpupie ypaBHeHUs. Psibl

Tema 19. Iudpepenunanbabie ypaBHEHH IEPBOTO MOPSIIKA

1. Meton Jlarpamka (METOJ BapHalMi MPOU3BOJBHBIX IMOCTOSHHBIX) PEIICHUS JTMHEWHBIX
HEOJHOPOJHBIX YPaBHEHUM MEPBOTO MOPSIAKA.

2. VYpaBHeHue bepHymin, ero penieHue.

3. MHcnonb3oBanue nudhepeHnuanbHbIX YpaBHEHHH B S)KOHOMUUECKOM JTUHAMUKE

4. BbIIIOIHEHNE TUIIOBBIX 3aJaHUU II0 TEME

Tewma 20. YncnoBsle U CTETIEHHBIE PSI/IbI

1. TlonsTue crenenHoro psaa. Panuyc, MHTEpBan CXOJAUMOCTH CTEIIEHHOTO psija.

2. Paner Teiinopa u MakiiopeHa. PaznoxeHnus sneMeHTapHbIX QYHKIHUN B pAI.

3. BrInojHeHue TUIIOBLIX 3aJaHUN 10 TEME

S e e

5. KOHTPOJIb KAYECTBA OCBOEHUA JUCHHUIIJINHBI

Texkynuil KOHTPOJIb U NMIPOMEKYTOUHASI aTTECTALMS OCYIIECTBISIOTCS B COOTBETCTBUU C
«lTonoxkeHneM O TEKYLIEM KOHTPOJE YCHEBAEMOCTH U MPOMEKYTOYHOM aTTecTaluu
oOyJaronuxcsi B ABTOHOMHOW HEeKOMMepueckor opranm3anuu «OOpa3zoBareiibHass OpraHU3aIMs
BBICIIIET0 00pa30BaHUs» «Y HUBEPCUTET SIKOHOMUKHU U YIIPABICHUS.

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

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

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

2. [Iaapesa [I'.B., Breicimas Maremaruka: y4eOHO-METOAMYECKOE TOCOOHWE
(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. Bricmas matemaruka (JquHeWHas airedpa) : METOJUYECKUE
yKa3aHWsl K BBINOJHEHUIO THUIOBBIX pacyeToB. st HampaBieHuit noarotoBku 38.03.01
OkoHomuka, 38.03.05 buznec-undopmaruka (kBanupukanus — 6axanasp) / I'. B. Illnapea. —
Cumbeponons : YHUBEPCUTET 3KOHOMHKHA W ympasinenws, 2020. — 57 c. — Teker :
anexkTpoHHbI // Lludposoit obpazoBarensHblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/101397.html. — Pesxxum noctyna: ajist 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: 1yis 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. TEPEYEHHb OCHOBHOM " I{JOHOJIHI/ITEJII)HOI‘/JI YUYEBHOU JINTEPATYPBI,
HEOBXOJIMMOMU J1JIsA OCBOEHUA JUCHUITINHBI

@) OCHOGHaA TUumepamypa:

1. Muxun, M. H. Jluneiinas anre6pa. Y. 1. Marpuisl ¥ onpeaenuTenu : yaeOHoe
nocobue / M. H. Muxwumn, C. I1. Kypnuna. — Mocksa : Aii [ITu Ap Meana, 2021. — 106 ¢. —
ISBN 978-5-4497-1349-0 (u. 1), 978-5-4497-1402-2. — Texkcr : snextpouHsiii // Hudposoit
00pazoBaTenbHbBIN pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/111179.html. (nata o6pamenus: 16.01.2025). — Pexum nocryna:
JUTsL aBTOPU3UP. TIOJIb30BaTeNel

2. Muxun, M. H. Jluneitnas anrebpa. Y. 2. Cucrembl JMHEHHBIX YpaBHEHUH :
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 : SIEKTPOHHBIA //
[Mudposoit  obpazoBarensHBi  pecypc IPR SMART :  [caiit]. —  URL:
https://www.iprbookshop.ru/119112.html. (nata o6pamenus: 16.01.2025). — Pexum nocryna:
JUTsL aBTOPU3UP. TIOJIb30BaTeNel

3. Boponuna, E. b. Matemarnueckuii ananus : yue6Hoe nocooue / E. b. Boponuna.
— 2-e¢ m3n. — CaparoB : Hayunas xaura, 2019. — 159 c¢. — ISBN 978-5-9758-1745-7. —
Texcr : anextponHsbiit // Ludposoit odpazoBarensHblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/81022.html. (mata obpamenus: 16.01.2025). — Pexxum moctyma:
JUIS aBTOPHU3UP. TOJIb30BaTeNei

0) oonoanumenvuana aumepamypa.:
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1. I'ymait, T. A. MaremaTuka [Uisl CTYAEHTOB 3KOHOMHYECKMX HANpaBICHUH :
yauebnoe mocoobme / T. A. I'ymaii, A. ®@. [onromonosa, B. A. XykoBa. — CraBponoib :

CraBponosibCKuil TOCyIapCTBEHHBIN arpapHblii yHuBepcuteT, 2021. — 88 c. — Teker
snexktpoHHbrd // IludpoBori obOpazoBatenbHblli pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/121748. html. — Pexum nocryma: njast aBTOPH3UP. MOJIb30BaTECH

(mara obpamenus: 16.01.2025).

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

1. HNudopmannonno-npaBoBoii mopran «l'apant»: oduumansheni caiit. — URL:
http://www.garant.ru — TeKCT: 3JIeKTpOHHBI.

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

3. DNEeKTpOHHBIA CHpaBOYHMK 10 Martematuke «lIpukiagHas 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 0OydaroUIMXCsl NPUMEHSIOTCS MHTEPAaKTUBHBbIE ()OPMBI MPOBEACHUS 3aHATHI C LIENbIO
HOTPYKEHUsSI 00y4aloIUXCs B pealbHYIO aTMocdepy NpodecCHOHANBHOTO COTPYIHUYECTBA IO
pa3pelieHnIo IpobaeM, ONTUMAIbHON BBIPAOOTKH HABBIKOB M KauecCTB OYyIYIIEro CHelUaInucTa.
WuTepakTuBHBIE ()OPMBI IPOBEICHUS 3aHATHI MPENOIaraloT 00y4eHue B COTpyiHu4ecTBe. Bee
YY4aCTHUKHA 00pa3oBaTeIbHOTO Tpoliecca (mpernogaBaTenb U 00yJaronuecs) B3auMOIeHCTBYIOT
Jpyr ¢ apyrom, oOMeHHBaIOTCA MHGpOpManuel, COBMECTHO PELIAOT MPOOJIEMbl, MOACIHPYIOT
CUTYALHIO.

B yueOHOM mporecce UCONIb3YIOTCS HHTEPAKTUBHBIE (DOPMBI 3aHATHIA:

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

- TpymnmoBoe obcyxaeHue. I'pynnoBoe obcyxaeHne Koro-iudo Bompoca HarpaBIeHO Ha
JOCTM)KEHUM JIy4dIIEero B3aUMOIOHMMAHHS U CHOCOOCTBYET JIyYIIEMY YCBOEHHUIO HM3y4aeMOro
MarepHaa.

B xozme ocBOEHUS TUCHMIIMHBI IIPU MPOBEIEHUHM KOHTAKTHBIX 3aHATUI HCHOJIb3YIOTCS
cienytomme (HopMbel 00yueHHs, crocoOcTByMOmUE (OPMHUPOBAHUIO KOMIIETEHIUH: JICKITH-
TUCKYCCHM; Kec-MEeTOA; pellleHHe 3a/lad; CUTYallMOHHBbIM aHaiu3; oOcykaeHue pedeparoB U
JIOKJIA/IOB; pa3pabOTKa IPYyNIOBBIX MPOEKTOB; BCTPEUH C MPEACTABUTENISIMU TOCYJAPCTBEHHBIX U
0O0IIECTBEHHBIX OPraHU3aIH.

10. IEPEYEHb HH®OPMAIIUOHHBIX TEXHOJIOI' i, UCIIOJb3YEMBIX ITPUA
OCYHIECTBJIEHUU OBPA3OBATEJIBHOI'O ITPOLECCA 110 JUCHUIIJINHE,
BKJUIIOYAS IIEPEYEHD ITPOI'PAMMHOI'O OBECIIEYHEHUSA U
NHOOPMAIIMOHHBIX CITPABOYHbBIX CUCTEM (ITPM HEOBXOJANUMOCTHN)

B mpomecce JNEKIMOHHBIX UM MPAKTHUECKUX 3aHATUH HCIIONB3YETCS CIEAyrolee
HpOrpaMMHOE 0OecIIeueHHe:

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

*IporpaMMel, AEMOHCTPAIMK BUEO MaTepHUajIoB (Hampumep, npourpsiBaresb « Windows
MediaPlayery);
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*mporpaMMbl Uil AEMOHCTpAallMd M CO3JaHUs Npe3eHTanui (Hampumep, «Microsoft
PowerPoint).
*TaOnuuHbIi npouieccop (Hanpumep, «Microsoft Excel»).

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

I[JIH npenoaaBaHvsl JUCHUIIIINHBI TpeGyIOTCH CIICUAJIbHBIC MAaTCPHAJIbHO-TCXHUYCCKHC
cpeacTtBa (KOMIBIOTEpHBIE KIACCHI M T.M.). BO BpeMms JEKIMOHHBIX 3aHSATHH, KOTOpHIC
IPOBOJATCS B OOJIBIION ayJUTOPUHU, HCIIOJIB30BaTh MPOEKTOP Ul JEMOHCTpAIMM CIaiI0B,
cXeMm, TaOJIMII M TPOYero marepuaia, MyJIbTHMeAuiiHbIe mpoekTophl 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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