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Pasznen 1. Opranu3anuoHHO-MeTOANYECKHUI pa3ae
1.1. Ileain ocBOeHMsI AMCIUTIMHBI

Hucnunnuna «MartemaTnka» BXOJIUT B «O0s13aTeJbHYIO» YacTh JUCUUIUIMH MOATOTOBKU
oOydJaronuxcsi 1o HampaBieHH0 MoAroToBku «38.03.01 DJxoHOMHKA», HaNpPaBJEeHHOCTH
(mpopuib) «PUHAHCHI U KPeIUT».

Llenpi0 AUCHUIUTUHBL SBIIsETCS (GOopMHUpOBaHHE KoMmmeTeHuui (6 coomeemcemeuu ¢ @IOC
BO u mpebosanusmu K pe3yibmamam 0C80eHUs OCHOBHOU NPOGecCUOHANbHOU 00paA3068amMeNbHOl
npocpammul (OI1IOI1 BO)):

OIIK-2 CnocodeH ocyiecTBJIATH cO0p, 00pa00TKY M CTATHCTHYECKUI aHAJIN3 JAHHBIX,
HeO00XOMMBbIX /IJIl pellieHHsl OCTABJIEeHHBIX IKOHOMUYECKHUX 32124

Jeckpuntopsl 001enpodeccHOHATbLHBIX KOMIIETEHIMI:

OIIK-2.1  CmocoOeH OCBOUTH CTaTUCTHYECKHE METOAbl (HOPMUPOBAHHSA HAHHBIX |
NPUMEHHUTh HANpaBJICHUS W METOABl aHajdu3a MHPOPMALUMU B KOHTEKCTE peanu3aluu Ou3Hec-
MIPOEKTOB

OIIK-2.2 CnocobeH OCYHIECTBIATH KOJWYSCTBCHHBIH W  KA4eCTBEHHBIM  aHAIU3
uH(pOpMaIlMK TPU MOCTPOCHUH OPTaHU3AIMOHHO-KOHOMHYECKUX MOJENeH IMyTeM pealu3aluu
KOHKPETHBIX 9KOHOMUYECKHX 3a/1a4

B pesymbrate OCBOCHHS ITUCHMIUIMHBI Yy CTYIEHTOB JOJDKHBI OBITh C(HOPMHPOBAHEI
VHAMKATOPbl KOMIIETCHIIMMN

O0001menHas TpyaoBast Koa u HaumeHoBaHue Koa 1 HaumMeHOBaHMe HHAUKATOPA
dyHkuus/ Tpyaonas JeCKpUITOpa poctuxenns komnerenumii (u3 I1C)
pyukuus KOMIIETeHIH I

I1C 08.008 OIlK-2.1 3nanue:
«CnenuajucT mno Crocoben ocsouts | IIC 08.008 Cnemuanaucrt no
¢punancoBomy CTaTUCTUYECKUE METOJbI | (PMHAHCOBOMY KOHCY/JIbTHPOBAHUIO
KOHCYJIbTHPOBAHUIO» dopmupoBanuss nmanHbix | UJ-1  OIIK-2.1 IlpuHmunsl  paGoTHI,
A/01.6 MOHUTOPHHT | U MPUMEHUTH | 00JIACTh TPUMEHEHUS M TPHUHIIUITHAIBHBIC
KOHBIOHKTYPHI pPBIHKA | HAMPABJICHUS] U METOJbI | OTPAHUYEHHUSI ~ METOJIOB U CPEJICTB
0aHKOBCKHUX yciyT, | aHanu3a uHpopManuu B | cratuctudeckoro aHanu3a(A/01.6)
pBIHKa IIeHHBIX Oymar, | koHtekcre peanuzauuu | [1C-08.015 Cnenmnanucr no
WHOCTPAaHHOW  BaJIOTHI, | OM3HEC-TIPOEKTOB KOPIOPATUBHOMY KPeJIUTOBAHUIO
TOBapPHO-CHIPHEBBIX NJI-3 OIIK-2.1  CoBpeMeHHBIC METOIbI
PBIHKOB MOJIYYEeHHUS, aHaimu3a, o0paboTku
A/02.6 [Toxdop B undopmanuu (A/01.6, A/06.6)
MHTEpecax KJINEHTA Ymenusa:
MIOCTaBIIMKOB IC 08.008 Cnenmnanucr no
(UHAHCOBBIX  yCIyT | (prHAHCOBOMY KOHCYJIbTHPOBAHUIO
KOHCYJbTHPOBaHUE na-5 OIIK-2.1 [TponsBoauTh
KJIMEHTA o UH(OPMALIMOHHO - AQHAITUTUYECKYIO
OTPaHUYECHHOMY  KpYTY paboTy 1O pHIHKY (DMHAHCOBBIX MPOJIYKTOB
(bUHAHCOBBIX MPOJYKTOB u yciyr (A/01.6)
IIC 08.015 1C-08.015 Cneunanaucr no
«Crnenuaamncr no KOPNOPATUBHOMY KPeINTOBAHUIO
KOPIOPATUBHOMY na-7 OIIK-2.1. Hcnonb3oBars
KPeIuTOBAHUIO» MaTeMaTHYeCKU ammapaTt i pa3padoTKu
A/01.6 Ilogroroska CXE€M KpEIWTOBAHWS, B3aUMOBBITOJHBIX
CHEJIOK KpeIUTOBAHUS st 6aHKa ¥ KIHEeHTa - (DaKTOPHHT,
KOpPIIOPATUBHBIX mu3uHI(A/02.6)
3a€MILUKOB Hasviku u (unu)onvim oesmenbHoCmu.
A/02.6 Ouenka IC 08.008 Conenuanaucr no
TJIATEKECTIOCOOHOCTH U (prHAHCOBOMY KOHCYJIbTHPOBAHUIO




KPeIUTOCTIOCOOHOCTH
IMOTEHI[UATILHOIO
KOPIIOPAaTUBHOTO
3aeMIIUKa

A/06.6 O1enka

3¢ (HEeKTHBHOCTH KaHAIOB
MIPOJIBMKCHHMS, IPOAAK
KPEAUTHBIX MTPOYKTOB
KOPIOPATUBHBIM
KJIIMECHTaM

na-9 OIIK-2.1 CocrapneHue
AHAIUTHYECKUX 3aKIFOYEHUW, PEUTHHIOB,
MPOTHO30B C IIEJIbI0 MPEIOTBPALICHUS

C/IETIOK c HEe100pOCOBECTHBIMU
naptHepamu (A/01.6)
I1C-08.015 Cnenmnanucr no

KOPNMOPATHBHOMY KPeIUTOBAHUIO

NJI-11 OIIK-2.1  Pa3paboTka METOIUKH
OIICHKH KaHAJIOB TPOJIBIIKCHHUS, BBIOOD
KPUTEPUEB paCIIMpPEHUsi 00beMa CICIIOK

KpEIUTOBAHUS KOPIOPATHBHBIX

3aeMIIHKOB(A/06.6)
OIIK-2.2 3Hnanue:

Cnocob6en ocymectBisaTs | IIC 08.008 Cnenuaancr mno

KOJIMYECTBEHHBII 1 | GUHAHCOBOMY KOHCYJIbTHPOBAHUIO

KayecTBeHHbIM  aHanu3 | UJ1-2 OIIK-2.2 OCHOBBI

uHpopmanuu pu | MAKPOIKOHOMUKH, MHUKPOIKOHOMUKH,

MTOCTPOCHUH (¢huHaHCOBOM MaTEeMaTHKH, TEOPUH

OpPraHU3alMOHHO- BEPOSATHOCTEMN u MaTeMaTU4ECKOMN

SKOHOMHUYECKHUX cratuctuku(A/01.6)

Moernen nyrem | IIC-08.015 Cnenuaauct no

peaiu3anui KOHKPCTHBIX
O9KOHOMHUYECCKHUX 3aJa4

KOPNOPATHUBHOMY KPeIMTOBAHUIO

nja-4 OIIK-2.2 ba3sl maHHpIX U
WH(pOpMaIMOHHBIC CHCTEMBI B
npodeccuonansHo chepe (A/01.6)
Ymenus:

IncC 08.008 Cnemuanaucrt 1no
(puHAHCOBOMY KOHCY/JIHTHPOBAHUIO
Ua-6  OIIK-2.2 [IpumensaTs

YHHUBEpCAJIbHOE U CIELUAIN3UPOBAHHOE
IporpaMMHoOe o0ecrieueHre, Heo0Xo0IuMoe

Juis  cbopa W aHanM3a uUHGOpMaUUU
(A/01.6)

I1C-08.015 Cnenmnanucr no
KOPNOPATUBHOMY KPeAMTOBAHMIO

-8 OIIK-2.2. AHanu3upoBarh
CTaTUCTHYECKHE JIaHHBlE O  KaHauax

npoax(A/06.6)

Hasvixu u (unu)onvim oesmenvHocmu:

IC 08.008 Cnenmnanucr no
(puHAHCOBOMY KOHCY/JIHTHPOBAHUID
Na-10 OIIK-2.2 Opranmsanus cobopa,
00paboTKM U aHanMu3a UHHOPMAINH, B TOM
YHCIie C TIPUMEHEHHUEM COIMOJIOTHUECKUX,
MapKETHHTOBBIX uccienoBanuii (A/01.6)
I1C-08.015 Cneunanaucr no
KOPIOPATUBHOMY KPeJINTOBAHUIO
Na-12 OIIK-2.2  AnHanu3 JOKYMEHTOB
MOTEHIIUATBLHOTO 3aeMIIUKa Ha
COOTBETCTBHE TpeOOBaHUsIM OaHKa s
npenocTasieHus kpeauta(A/02.6)




1.2. MecTo aucuumuidabl B crpykrype OIIOII BO
HanpapJjeHHus MoAroToBKH «38.03.01 IxoHOMHUKa», HANPABJIEHHOCTH (MPOo(puIb) «PUHAHCHI U

KpeauT
IpexmecTByomue JHCUUIINHBI
Ne pe YIOTIHE et Hocaenyromue TUCHUNIMHBI
(IMCHUILVINHBI, M3y4YaeMble NapaieJabHo)
1 2 3
DKOHOMHKO-MaTeMaTHIECKIEe METOIbI U
1. DKOHOMETpHUKA
MOJIEIH
2. | Uadopmaruka MeToapl IPUHITHS YIIPaBICHUECKUX PEIICHUIMA
Teopus BeposITHOCTEH U MaTeMaTHIeCKas
3. | MuKpOsKOHOMHKA
CTaTHCTHKA
4, OUHAHCOBBIC BHIYUCIICHUS
5. Cratuctuka
6. Maxkpo3KOHOMHUKa
7. (DUHAHCOBBIN aHAIIN3
8 KommnekcHbIN AKOHOMUYECKUI aHAN3
) XO035ICTBEHHOH JESITENIbHOCTH

Tlocneoosamenvrocmo qupMMpOSClHu}Z KOMI’Z@H’Z@HL{MI:Z 6 YVKA3AHHbLX ducuunﬂuﬁax mooarcem
Oblmb UBMEHEHA 6 3A8UCUMOCHU O (pOprl u cpoka 06y‘l€HUﬂ, a makokce npenodaeaﬁuﬂ C
UCnojilbzoearHuem aucmalejMOHHblx MexHon02Ull O6yll€Huﬂ.

1.3. HopmaTuBHAs JOKYMEHTALMS
Pabouas nmporpamma y4eOHOM JUCIUIUIMHBI COCTABJICHA HA OCHOBE:
- @enepalbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTAHJAPTa BBICIIErO OOpa30BaHUA IO
HarpaBjeHuto noAroToBku «38.03.01 Ixonomukay;
- VYuyeOHoro maHa HampasieHUss NoAroToBKH «38.03.01 DkoHOMHMKA» HANPaBJIEHHOCTH
(mpoduan) «@Punancel u kpeaut» 2025 roma HabOPa;
- O06pa3sma paboueii mporpamMmMbl yaeOHo# aucuurnabl (mpukaz Ne 27-O ot 01.02.2021 r.).




Paspea 2. TemaTuyecKkui mjiaH

Ounas ¢popma 00yueHHs (MOJTHBIH CPOK)

TpyaoemkocTb

AyJIMTOpHBbIE 3aHATHUSA

Koa unaukaropa
U IECKpUINTOpa

Ne Pa3znennl, TeMbl M CUUIIIHHBI
Bcero D 13 (JI3, C3) CPO AOCTHIKeHHS
KOMIIETCHIINH
1 2 3 4 5 6 7
Marputibl 1 onpesieNTeNnr Na-1 OlK-2.1
1 14 4 6
4
Cucrema JMHEHHBIX anreOpanyecKux NA-2 OIK-2.2
9 YPaBHEHHIA. 14 4 6 -4 OIIK-2.2
4
DJ1eMEHTBI BEKTOPHOM ajreOpsl Na-3 OIIK-2.1
3 18 5 3 NJ-4 OIIK-2.2
4
MHuorouiensl. KoMiuiekcHbIe uncia. N/I-9 OIIK-2.1
4 12 5 . 6 Na-11 OIIK-2.1
JluneiHbIe OTOOpKEHUSI Na-5 OIlK-2.1
5 14 2 4 8 Na-6 OIIK-2.2
DJIeMEHTbI AQHAJTMTUYECKON N-7 OIK-2.1.
6 | reomerpum. 16 4 4 8 M-8 OIIK-2.2.
OYHKIMM  OHOM  JIEUCTBUTEIBHOM Na-5 OIlK-2.1
TIepEMEHHOM N-6 OIIK-2.2
7 14 4 8
2
3 IMpenen ¢yaxumn. HenpepbBHOCTH 16 4 8 Na-9 OIK-2.1
ymxm. 4 NJI-11 OIK-2.1
Juddepentmansaoe WCUHCIICHUE N-7 OIIK-2.1.
9 | dbyHKIMM OTHOM TIEPEMEHHOM. 24 8 8 NJ1-8 OIIK-2.2.
8
Wurerpamsnoe WCUHCIICHUE Na-5 OIlK-2.1
10 (HEeOTIpEIeIICHHBII WHTETparL, | 5o 3 10 Na-6 OIIK-2.2
OTPENICICHHBI ~ MHTETpaT ¥ €ro
TPHJIOYKEHNS) 8
JuddepenimanbHbie ypaBHEHVS. Na-9 OIK-2.1
11 o4 6 10 Na-11 OIK-2.1
8
Psiter. N-10 OIIK-2.2
12 20 6 10 Na-12 OIIK-2.2
4




DYHKIIMH HECKOJIBKUX MEPEMEHHBIX. NJ1-9 OIIK-2.1
13 29 6 10 Na-11 OIK-2.1
6
Buj1 npoMesKyTOYHOI aTTecTANHA
3auéT — 1 cemecTp
IK3aMeH - 2 ceMecTp 54
Hroro 288 64 64 106
3aounas ¢opma 00yyeHus (MOJHBIH CPOK)
TpyaoemkocTb Kon unaukaropa
AyauTOpHbIE 3aHITHS H IeCKpUNTOpa
Ne Pazieibl, TeMbI JUCIHILTHHBI
Bcero I 3 (13, C3) CPO AOCTHIKEHHsI
KOMIEeTeHIIHii
1 2 3 4 5 6 7
Marpwiis! ¥ ONpeIeTen Na-1 OllK-2.1
1 23 2 19
2
Cucrema JMHEHHBIX — aIreOpandecKux NJI-2 OIIK-2.2
2 | YPaBHCHMIL. 23 2 2 19 N-4 OIIK-2.2
DJIeMEHTBHI BEKTOPHOM ayreOpbI N-3 OIIK-2.1
3 20 20 -4 OlIK-2.2
MuoroueHs1. KoMIuieKCHbIe dricia Na-9 OIK-2.1
4 20 20 Na-11 OIIK-2.1
JIvHeNHbIE OTOOpaXKEHNSI Na-5 OIK-2.1
5 20 20 N-6 OIIK-2.2
DreMeHTbI aHATTHYECKOH TeOMETPHH N-7 OIK-2.1.
6 20 20 M-8 OIIK-2.2.
@OYHKIMKM ~ OIHOM  JIEHCTBUTENBHOM HJI-5 OIIK-2.1
7 | mepeMeHHON 20 20 NJ-6 OIIK-2.2
8 Ipenen  ¢ynxmm.  HenpepbiHOCTH 93 5 19 NJ/1-9 OIIK-2.1
(yHKImH 2 NJ-11 OIIK-2.1
b depertmansHoe HCUHCIICHHE nJI-7 OIIK-2.1.
9 (yHKUIMM OJTHOH MepEMEHHOM. 93 ’ 19 NJ/I-8 OIIK-2.2.
2
HHrerpansHoe UCUKCIIEHHE Na-5 OIK-2.1
(Heompe eI HHbI MHTErpa, NJI-6 OIIK-2.2
10 ONpECTIEHHBI ~ MHTETpal M €ro 23 2 19
NPHJIO’KEHHS) 2
1 JuddepeHimaibHbie ypaBHEHHS 20 20 Na-9 OIK-2.1
NJ-11 OIIK-2.1
12 | Psymmr 20 20 N-10 OIIK-2.2




NJ-12 OIIK-2.2

DYHKIIMN HECKOIBKUX MEPEMEHHBIX N/1-9 OIIK-2.1
13 20 20 NJ-11 OIIK-2.1
Buja npoMe:xyTOYHOM aTTecCTALNU
3auér 4
IK3amMeH 9
HTroro 288 10 10 255

OuHo-3a04Hasi popma 00yueHnus (MOJTHLINA CPOK, YCKOPEHHOE 00y4eHHUe, MOJHOE YCKOPEHHOe

o0yueHne)
TpynoeMKOCTb Koa unaukaropa
AyIUTOpHBIE 3aHATHS U IECKpUNTOpa
Ne Paznennl, TeMbl AHMCUUIIIHHBI
Bcero D 13 (I3, C3) CPO AoCTHACHUA
KOMIeTeHIIHii
1 2 3 4 5 6 7
Martpuiib ¥ ONpeIEHTET n/I-1 OIIK-2.1
1 20 4 12
4
Cucrema JIMHEHHBIX — aITeOpaNIECKHX Na-2 OlIK-2.2
o | YPABHCHMIL 99 4 14 -4 OlIK-2.2
4
DJIeMEHTBI BEKTOPHOM ayreOpbI N-3 OIIK-2.1
3 16 5 12 -4 OlIK-2.2
2
MuoroueHst. KoMIuieKCHbIe rcIa. NJa-9 OIK-2.1
4 16 5 . 10 Na-11 OIIK-2.1
JIvneiHbIe 0TOOpaXKeHHs nJI-5 OIIK-2.1
5 12 12 NJ-6 OIIK-2.2
DreMEHTbI AHATUTHYECKON TeOMETPHH. NJI-7 OIIK-2.1.
6 16 2 2 12 M-8 OIIK-2.2.
OYHKIMKA ~ OJHOM  JIEHCTBUTENLHOM NJ-5 OIIK-2.1
. TIEpEMEHHON 20 4 14 N-6 OIIK-2.2
2
Ipenen  ¢ynxim.  HenpepbiBHOCTH Na-9 OIK-2.1
8 | dymxipm. 18 2 2 14 Na-11 OIIK-2.1
JubdepertmansHoe WCUHCIICHHS N-7 OIK-2.1.
9 (YHKIMHM OJTHOH TIepeMEHHOM. 99 4 14 HJI-8 OIIK-2.2.
4
10 HWHrerpasibHoe HCCHICRHE | ) 1 Na-5 OIlK-2.1
(HeorpeIeNeHHbIH HHTETpa, NJI-6 OIIK-2.2




ONPCNICTICHHBIA ~ WHTErpal W €ro
TPHIIOKCHHS) 2
JuddepeHimanbHble ypaBHEHHS. NJ1-9 OIIK-2.1
1 18 9 14 NJ/I-11 OIIK-2.1
2
Psizipr. N/I1-10 OIIK-2.2
12 18 5 14 NJI-12 OIIK-2.2
2
DyHKIMI HECKOBKUX TIEPEMEHHBIX. Na-9 OIK-2.1
13 18 5 14 NJ-11 OIIK-2.1
2
Buja npoMe:xyTOYHOM aTTecCTALNU
3auér
Ik3amMeH 54
Hroro 288 32 32 170
3aouHasi popma o0yuenusi (yckopeHHoe o0yueHue Ha 6aze BO, mojiHoe ycKopeHHoe 00yueHue)
TpynoemkocTh Kox unankartopa u
Pa3nennl, TeMbI
Ne Beero AyIHTOpHBIE 3AaHATHS CPO AECKPHIITOPA JOCTHKEHUSI
JAMCIMILTHHBI ce I 113 (I3, C3) KOMIIETERIMi
1 2 3 4 5 6 7
Marpwuiipi u N/-1 OIIK-2.1
I 24 | 2 20
2
Cucrema JIMHENHBIX N/1-2 OIIK-2.2
2 | amrebpanyeckux 24 2 2 20 NJI-4 OIIK-2.2
YpaBHEHHUI.
DnieMeHTbl  BEKTOPHON NJI-3 OIK-2.1
0 - -
g | 2mwetps 20 20 NJ-4 OIK-2.2
MHOIOWIEHSL. NJ-9 OIIK-2.1
K - -
4 OMILIEKCHBIE YHCIIa 20 20 Na-11 OIK-2.1
JlvnelHbIe 0TOOpaKEHHs N-5 OIIK-2.1
5 20 20 NJ-6 OIIK-2.2
DiIeMEHThI NJ1-7 OIIK-2.1.
6 | aHaIMTHYECKOM 20 20 N/1-8 OIIK-2.2.
T€OMETPHH
DyHKIMM OJTHOM -5 OIIK-2.1
7 | nelcTBuTENBHOM 20 20 NJI-6 OIIK-2.2
[IEPEMEHHOM
8 ITpenen (GyHKIMM. 29 5 20 N/1-9 OIIK-2.1
HenpepbiBHOCT (DYHKIIHH NJ/I-11 OIIK-2.1
9 JnddepenimansHoe 29 » 20 N/1-7 OIIK-2.1.
HCUNCTICHUE (byHKIMN N/1-8 OIIK-2.2.




OJTHOM MEPEMEHHOI.
HHrerpanbHoe N-5 OIIK-2.1
HICUHCIICHHE NJI-6 OIIK-2.2

10 (HeoTIpeeIeHHBII 21 21
HHTETPAL, OIPEICIICHHbINA
HHTETpa u ero
TIPFIIOKEHHIST)

1 JuddepeHimanbHbie 29 99 N11-9 OIIK-2.1
ypaBHEHHS WJ-11 OIIK-2.1
Psanpr NJI-10 OIIK-2.2

12 22 22| W12 OMK-2.2
DYHKIMH ~ HECKOJIBKUX N-9 OIIK-2.1

13 | mepeMeHHbIX 22 22 NJ-11 OIIK-2.1

Buja npomexyToyHOM

aTTecTaluu
3auér
JK3aMeH 9

HTroro 288 8 4 267

Paznen 3. Conep:xkaHue IMCHUTLIMHBI
3.1. Conepxanue TMCUUILTUHBI

Paznen 1. JIuneiinas aaredpa c 3jileMeHTAMH aHAJIMTUHYECKOH reoMeTpuu

Tema 1.1 MaTpuubl ¥ onpeaeJuTe Il

Matpunel. Bunel matpun. Onepanuu Hajx marpunamu. Onpenenurend M UX CBOMCTBA.
MuHOpSI 1 anredpanyeckue JONOoJHEeHUs . Boraucienue onpeaenuTenei n-ro nopsaxa.

ObpatHast MaTpuna, e€ cpoiictBa. Heo0xoaumoe U 10CTaTOYHOE YCIOBHE CYLIECTBOBAHUS
oOpaTHOM MaTpulbl. AJITOPUTM BBIYMCIEHUS OOpaTHOM Marpuipl. Panr wmarpunsl. Panr
CTYNEHYaTOl MaTpuilbl. Hen3MeHHOCTh paHra NpH 3JIEMEHTAPHBIX NPeoOpa3OBaHHUAX MATPHIIBL
Kpurepuit muHeliHON HE3aBUCUMOCTH CTPOK (CTOIOI0B) MaTpullsl. Teopema o paHre MaTpHIIbI.

Tema 1.2. Cucremsl 1uHeiHbIX anredpanyecknx ypapuenni (CJIAY)

Cucrembl JHHEHHBIX anreOpanyeckux ypaBHeHHH. OcHoBHble MOHATHUS. CucTeMBI n
JMHEHHBIX ypaBHEHUI ¢ n nepeMeHHbIMU. MeToa oOpaTHoi MaTpulsl. Meton Kpamepa.

Meton 'aycca. Cuctembl m JUHEMHBIX ypaBHEHUI ¢ n nepeMeHHbIMU. Teopema Kponekepa-
Karmenmm o cCoBMECTHOCTH CUCTEMBI YpaBHEHUH.

OnHopo/Has cUCTeMa JIMHEWHBIX ypaBHEHWi, €€ cBoiicTBa. DyHIaMeHTalbHas CUCTEMaA
pemennii. TeopeMa O (QyHIaMEHTANIbHBIX PEIICHUAX OAHOPOJHON cucteMbl. OOIiee perieHue
CHUCTEMBI HEOHOPOIHBIX JIUHENHBIX YPaBHEHUM.

Mopens JleoHTbeBa MHOrOOTpacieBol 5KOHOMUKHU. [IpomykrtuBHbIE MOnenu JIeoHTheBa.
Kpurepun npoaykTHBHOCTH.

Tema 1.3 DJIeMeHTbI BEKTOPHOM aJre0pbl

CkansipHble U BEKTOpHbIE BeIMUYMHBL. JIMHElHbIE onepanuu Haj BekTopamu. KoopanHaTsl
BEKTOpa. YTOJI MeXay AByMs BeKkTopaMmu. IIpoekius BekTopa Ha OChb M COCTABIISFOIIAs] BEKTOpPA IO
ocu. BekTopsl B TpEXMEpHOM IpocTpaHCTBE. Pa3nokeHue BEKTOpa Ha COCTABIAIOLIME 110 OCAM
koopauHat. Hampasnsroniue kocunycbl BekTopa. OpTOHOPMUPOBAaHHBIN Oa3HC.

VYcnoBue KOJIUIMHEAPHOCTH IBYX BEKTOPOB.
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CkansipHoe TpOM3BEIECHUE BEKTOPOB M €ro CBOMCTBAa. BekTopHOe Npou3BeneHue, ero
cBoricTBa. CMEIIaHHOE MPOU3BEICHHE TPEX BEKTOPOB, €r0 CBOMCTBA, T€OMETPUUECKUH CMBICI.
VYcnoBue KOMIUIAHAPHOCTH TPEX BEKTOPOB.

[loHsiTHE JMHENMHOrO0 BEKTOPHOIO MPOCTPAHCTBA. BekTOp B N-MEPHOM HPOCTPAHCTBE.
JlunHeiliHass 3aBHUCHMOCTh W HE3aBUCUMOCTh BEKTOpOB. Pa3MepHOCTh u 0a3uc BEKTOPHOTO
npocTpaHcTBa. PasnokeHue Bektopa mo 6asucy. Matpuia mepexoja K HOBOMY Oasucy U ee
cBoiicTBa. Jluneitneie noampocrpancTBa. EBkianmoBo mpoctpaHcTBO. CBOMCTBA JJIMHBI BEKTOpA.
OpTOHOPMHpPOBaHHAsA cUCTEMAa BEKTOPOB. OPTOroOHAJIIbHOE JOIIOJIHEHHE, €r0 CBOICTBA.

Tema 1.4 Muorowiennl. KommiekcHbie ynciia. (JJaeMeHThI BbICHIEH aJaredpbl)

Muorounensl. [lefictBus ¢ MHorowieHamu. Cxema ['opHepa.

Kommnekcubie uncna. OcHoBHBIE onpeaeneHus. KomIuiekcHas miocKoCTb.

AnreOpandeckast GopmMa KOMIUIEKCHOTO uucia. JIeWcTBUS ¢ KOMIUICKCHBIMH YHCIIAMH.
Tpuronomerpuueckas popma komruiekcHoro yrcia. [lokasarenbHas ¢popma KOMILIEKCHOTO YUCIA.
Crenenb KOMIUIEKCHOTO yKciia. KopeHb N-il CTeneHn U3 KOMILUIEKCHOTO YUCIA.

Tema 1.5 JInneiinbie 0TOOpaKeHUs!

Jluneiinpie otoOpaxeHus. OcHOBHbIe MOHATHS. JIMHEHHBIE OMEpaTopbl U UX CBOICTBA.
Martpu1isl oniepaTopa B pa3HbIx 0azucax.

CoOcTBeHHBIE BEKTOPbI U COOCTBEHHbIE 3HaU€HMs JIMHEHHOro omeparopa. He3aBucumocTb
cOoOCTBEHHBIX BEKTOPOB. CuMMeTpu4HbIil oneparop. OpTOroHaabHOCTh COOCTBEHHBIX BEKTOPOB.

KBagpatuunsie ¢opmbl. [lpuBenenue kBagpaTHuHOH (OpMBI K KAHOHHYECKOMY BHIY.
Kpurepuit CunbBectpa.

Tema 1.6 DyieMeHTBHI AHAINTHYECKOI TeOMeTPUH

IIpsiMast Ha TUIOCKOCTH. Y paBHEHHUE NMPSIMOIL ¢ yrIIoBbIM ko3¢ durenToM. Ob1iee ypaBHEHNE
IIPSIMOM M €ro 4acTHhIE ciydau. Touka mepecedeHus NpsMbIX. YPaBHEHUE NPAMOM, MPOXOAAIIEH
yepe3 JaHHYI0 TOYKY B 3a/JlaHHOM HAIIPaBJICHUU. Y pAaBHEHHE ITydKa MPSAMBIX. Y paBHEHUE MPSAMOM,
IIPOXOJAILIEH dYepe3 JABE JAHHBIC TOUYKH. BpIUMCIEHHME yIila MEXIy IBYMs INPSMBIMHU. Y CIOBHS
NapauIeIbHOCTH U NEPIEHANKYIISIPHOCTH JBYX NPSAMBIX. PaccTosiHMe OT TOUKH 10 IPSIMOIA.

Kpusbie Broporo nopsaka. OKpyXHOCTb, JUIMIIC, Tunepoona u napabosia (MX CBOWMCTBA U
KaHOHMYecKue YypaBHeHMs). llpuBeneHue oOmero ypaBHEHHs KpPHBOH BTOPOTO MOpsAIKa K
KAaHOHUYECKOMY BH]TY.

[InmockocTb. YpaBHEHHE IOBEpXHOCTU. HOpManpHBIM BEKTOpP IUIOCKOCTH. Y paBHEHHE
IUIOCKOCTH, HPOXOAsIIel uepe3 JaHHyl0 Touky. OOliee ypaBHEHHME IUIOCKOCTH U €ro 4acTHbIE
ciay4au. YTOJI MeXAY IUIOCKOCTAMH. YCIOBHS IApaUIEIbHOCTH U IMEPHEHAUKYISAPHOCTH [BYX
miockocred. Touka nepecedeHns TpEX MIOCKOCTEN.

IIpsimass B mpoctpancTtBe. OOume ypaBHeHHs NpsMol. BekTopHoe ypaBHeHHE HPSIMOM.
[Tapamerpuueckue ypaBHeHUs NpsMoM. KaHOHWYeCKkne ypaBHEHMS NPSIMOW. YpaBHEHHUs IPSMOM,
MPOXOJAILIEH 4Yepe3 IBE TOYKU. YTOI MEXKAY ABYMs NPAMBIMU. YCJIOBHsA IApaLUIEIbHOCTH H
NEPHEHIUKYIIPHOCTH MPSIMBIX.

[IpsiMast ¥ IJIOCKOCTH B IPOCTPAHCTBE. Y CIOBUS NMAPAJLIEIBHOCTA U NEPIECHAUKYISIPHOCTU
IpsAMOM M IIOCKOCTH. Toyka mepecedeHHuss NMPsMOM € IUIOCKOCTBIO. PaccTrosHMe OT TOYKHM [0
mockocTu. ITydok miockocTen.

Pa3pnesa 2. MaremaTudecKkuii anaiu3

Tema 2.1. DyHKUHUM OAHOM ACHCTBUTEJIBHON NEPEeMEHHOMI

Ilonsstue mHoxectBa. Jlormueckne cuMBousibl. Onepanuu Haja MHOXeCTBaMU. UMcCIOBbIE
MHokecTBa. [lonarne @ynkuuu. CrnocoObl 3amanust (yHKiuil. OCHOBHBIE CBOMCTBAa (DYHKIIMA.
OcHOBHBIE 37IeMEHTapHbIe QYHKIIMU U UX TPAPHUKH.
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Onemenrtapubie ¢yHkuuu. OOpatrnHas ¢yakims. Crnoxnas ¢ynkuusa. Knaccupukarms
bynaknui. [IpeobpazoBanue rpaduxoB. HesBubie ¢yHkinn. OyHKIMM, 3aaHHBIC TTapaMETPUUECKU
U B MOJISIPHBIX KOOPAWHATAX.

Tema 2.2 TIpenen ¢pynkunu. HenpepbiBHOCTD PyHKIMIT

IIpenen 4uCIIOBOM IOCIENOBAaTEIIBHOCTH MW €ro reoMmerpudeckuid cmsica. [lpenen
MOHOTOHHOW OTpPaHWYCHHOH mocneaoBarenbHocTH. Yncno e. Hatypansubie norapudmel. [lpenen
(GyHKIUY B OECKOHEUHOCTH U B Touke. OJHOCTOPOHHUE Mpe/ieiibl (yHKLNU.

beckoneuno manbie GpyHkipn. OrpannyeHHble QyHKIMHA. beckoHeuHo Oombiue GyHKIUN U
UX CBSI3b C OECKOHEUHO MaJIbIMHU (DYHKIUSMHU.

OcHoBHbIE TeopeMbl 0 npenenax. IIpusHaku cymectBoBanus npenena. llepBoiii u BTOpOM
3aMedaTelnbHble npenenbl. CpaBHEHHE O€CKOHEYHO MajbIX (DYHKLUMH. DKBUBAJIEHTHbIE OECKOHEUHO
MaJible (PyHKIIUH.

HenpepbiBHOCT (pyHKIIMM B TOUKE UM Ha cerMeHTe. TOUkM pa3pbiBa M UX KIacCUPHUKAILUA.
Omnepanuu HajJ HEMPEPHIBHBIMU (yHKIUAMH. HenpepbIBHOCTH 37eMeHTapHbIX QyHKIHH. OCHOBHBIE
CBOICTBA HEMPEPHIBHBIX (PYHKIIUMA.

Tema 2.3 Indpepenunanbaoe ucuncjieHue (PpyHKIUA 0OXHON nepeMeHHOon

[Ipupamenue aprymeHra W mpupaiieHue (QyHKOUM. 3aJayd, NPUBOJAALIME K IOHSTHIO
npousBoaHoil. Onpenenenue npoussoanoi. uddepenuupyemocts Gynkuuu. 'eomerpuyeckuit u
MEXaHUYECKUM  CMBICA  MPOM3BOAHOM.  3aBUCHUMOCTb  MEXJAY  HENpPEpPBIBHOCTbIO U
muddepenuupyemoctoio ¢Gyukiuu. llpaBuna auddepennupoBanus. IlponsBoaHas CloXHOW H
oOpartHo# QyHKIWiA. [Ipon3BOAHBIE OCHOBHBIX 3JIeMEHTapHBIX (hyHKIMH. Tabuiia Mpou3BOAHBIX.

Huddepennupoanue HesBHbIX (QyHkuud. JuddepenuupoBanue QyHKIUH, 3aTaHHBIX
[IapaMETPUYECKHA. YPaBHEHUE KacaTelbHOM M HOpPMaJIM K KpuBOM. IIpom3BojaHbIe BhICIINX
NOpAAKOB. MeXaHMYeCKU!l CMBICI IPOU3BOJHONM BTOPOIrO IOPAAKA. OKOHOMHMYECKHN CMBICI
IPOHU3BOJHON (IpeAeIbHbIC BETMYHHBI, YTACTUYHOCTD (DYHKIIUH).

Huddepeniman ¢yHKuMM M ero reomerpuueckuii cmeicia. CpolicTBa nuddepeHnmaia.
Huddepennman cnoxnoir pynkunu. MuBapuantHocTh popmbl auddepenimana. Auddepennmans
BBICILIMX MTOPSIIKOB.

Hekotopsie Teopembl o auddepeHumpyembix (pyHkuusx: teopema depma, Teopembl O
cpeaneM 3HaueHun (Pomns, Jlarpaxa, Komm). ®opmyna Teitiopa. PaznoxeHne HEKOTOPBIX
¢yukumii no popmyne Maxknopena. [Ipasuso JlonuTals packpbIThs HEONPEIEIEHHOCTEN.

Heo6xonumble u JO0CTaTOYHbIE YCIOBUS BO3pacTaHus U yObiBaHus (yHkimu. Heo6xomumoe
U JOCTaTOYHbIE YCJIOBUS CYILECTBOBaHMs dSKcTpemyMa (yHkuuu. HanOosnbliee u HauMeHbllee
3Ha4eHus! PyHKIMH. BBIMTyKIOCTh M BOTHYTOCTh Irpaduka ¢pyHkuuu. Touku neperuda. ACHUMIITOTHI
rpaduka pyakuun. O01Ias cxeMa uccienoBanus GyHKIUUA U TOCTpOeHHE €€ rpaduka.

[TpubnuxeHHOe pelleHne ypaBHEHUM (HaXoKAeHUWE TIpyOoOo NpPUOIMKEHHBIX 3HAYSHUH
KOpHEH TIpauyecKuM METOAO0M, YTOUYHEHHE HaWJEHHbIX 3HAUEHUI KOpHEH METOJAOM XOpHa H
KacaTeJIbHBIX).

Tema 2.4 NHTerpajbHoe mncuHMciIeHHe (HeompeaeJIeHHbII MHTerpaJji, OmnpeaeJaeHHbIN
MHTEerpaJj M ero NpuJIoKeHHs )

IlepBooOpa3Hast (GyHKIMHM W  HeolpeneleHHbI uHTerpan. (OCHOBHBIE — CBOMCTBa
HEOIpE/IEJIeHHOT0  uHTerpana. TaOnmuma  OCHOBHBIX — WHTerpajioB.  OCHOBHbIE  METOJbI
MHTETPUPOBaHUs (METOJ Pa3lOoKEHUs, METOJ 3aMEHbI NEPEMEHHOH, METOJ MHTEIPUPOBAaHUA IO
4acTsIM).

WuterpupoBaHue panuoHaNbHBIX (yHKUMHA. WHTerpupoBaHHE TPUTOHOMETPHUECKUX
GyHKIHIHA. WnTerpupoBaHrie HEKOTOPBIX HppalMOHAJbHBIX (QyHKIMHA. WHTerpanbsl, He
BBIpa)KAIOIINECs Yepe3 dJIeMeHTapHbIe (PYHKIUH.

3aaun, NPUBOIAIINE K ONpe/ielIeHHOMY uHTerpainy. Unrerpanbnas cymma. OrnpeieneHHbli
MHTETpall U €ro T€OMETPUYECKHI CMBbICI. Teopema CylecTBOBaHMS ONPEAEIEHHOIO HHTErpaa.
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OcCHOBHBIE CBOICTBa OIPENEIEHHOr0 MHTErpaiga. Teopema o cpeqHem 3HaueHUU. OIpeneneHHbIN
MHTETpall C NMEPEMEHHBIM BEPXHHMM IIPENEIOM U €r0 NMPOM3BOJHAs 1O 3ToMy mpenerny. Popmyia
Herotona-Jleitbauna.

OcCHOBHBIE METO/bl BBIYMCICHUS  ONPENENIEHHOIO HHTErpana (3aMeHa IEepeMEHHON U
MHTETPUPOBAaHUE IO 4YacTAM B OINpeAeIEHHOM MHTerpaie). l'eoMerpuueckue NpUIOKEHUS
onpeenéHHOro uuTerpaina. HecoOcTBeHHble MHTErpaibl. Mcnoab30BaHue MOHATHS ONPENEIEHHOIO
MHTErpasga B 3JKOHOMHUKE.

Tema 2.5. lu¢gdepenunabubie ypaBHeHHUS

Huddepennuanpupie  ypaBHeHHs. (OCHOBHBbIE TMOHSTHUS. 3aJayd, MPUBOASIINE K
muddepenumansHeiM ypaBHeHUsM. uddepennpanbapie ypaBHeHHsT TIepBOro mnopsiaka. Pemenue,
rpaduk pemieHus (MHTETpajibHas KpuBas). [‘eomerpuyeckuid cMbicn auddepeHnInanTsHOTO
ypaBHeHus1. M3okmuna. Obmee u yactHoe penieHus. Teopema o CyIiecTBOBAHUHU M €TUHCTBEHHOCTH
pelieHusl.

VYpaBHEHHS TIEPBOrO TMOpSAAKA C Pa3IeISAIOUMMUCT TepeMeHHbIMU. OIHOpPOIHBIC
muddepeHnranbHble ypaBHEHUS MepBoro mopsaka. Jluneitnsle auddepeHranbubie ypaBHEHUS
nepBoro mnopsiaka. YpaBHenue bepuymnu. YpaBHenue B monHbIX AuddepeHIaiax. YpaBHEHUS
Jlarpanxa u Knepo.

Huddepennmanpaple  ypaBHEHUS BBICIIMX — TOPAIKOB. YPaBHEHHS, JOMYCKAaIOIIHE
MOHIKEHHE nopsaka. JInnelnsle ogHOpoAHbIe MU depeHIraIbHbIe ypaBHEHHS BTOPOTO MOPsIKa C
NOCTOSIHHBIME KO3 duimentamu. Jlunelinsie onHopoanble auddepeHaabHbple ypaBHEHUS N-TO
nopsiika ¢ TOCTOSHHBIMU Kod(hduumentamu. JluneliHpie HeonHOpOIHBIE I depeHIInalIbHbIe
yYpaBHEHHSI BTOPOTO  IOpsAKA C TIOCTOSHHBIMH  KO3((UIHMEHTAMHU. Hcnonb3oBanue
muddepeHInanbHbIX ypaBHEHHH B SKOHOMUYECKON TUHAMUKE.

Tema 2.6 Paanl

UYucnosble psaasl. OcHOBHBIE NOHATUA. Psn reomerpuueckoil mporpeccuu. CXOAMMOCTb
psna. Ilpocreifine cBoiicTBa 4MCIOBBIX pAnoB. HeoOXonuMmblil pu3HAaK CXOAMMOCTH YHMCIOBOTO
pana. I'apmoHnueckuii psa. JlocTaTouHble NPU3HAKM CXOIMMOCTH 3HAKOIOJIOKHUTEIBHBIX PsIOB:
NpU3HaK cpaBHEHUs, npusHak /lanmamOepa, uHTerpansHelii npusHak Komm. 3Hakoudepenyrommecs
psansl, mnpusHak JleiiOHuna. 3HakonepeMeHHble psnbl. JlOCTaTOUHBIM NPU3HAK CXOAMMOCTH
3HaKOMEPEMEHHOT 0 psifia. AOCOTIOTHAS M YCIOBHAs CXOAUMOCTb. OCTaTOK psjia U ero OLeHKA.

OyHKUMOHANBHBIE pAnbl. OO6nacTe cxoauMocTH (pyHKUMOHANbHOrO psnga. IIpaBuiabHO
cxonsnmecs pyHKIMOHAIBHBIE PSI/IbI M UX CBOMCTBA.

Crenennbie psapl. O0nacTh CXOAMMOCTH CTeneHHoro psiga. Teopema Aobens. Pammyc
CXOJIMMOCTH, HWHTepBald cxoauMmoctu. CBoiicTBa cTemeHHBIX psaoB. Pasnoxenue (yHKIMA B
creneHHble psabl. Pan Teinopa. PasnoxkeHue HEKOTOPBIX AJIEMEHTapHBIX (QYHKUIUNH B psbl
Tennopa n MakiopeHa.

Tema 2.7 @®yHKIMH HECKOJIBKHX IEPEMEHHbIX

@DYHKINN HECKOJIBKUX NepEMEHHBIX. OCHOBHbIE NOHATUS. DYHKIUSA IBYX NIEPEMEHHBIX U €€
obnacte ompeneneHus. ['paduk yHkmmm AByx mnepeMeHHbIX. [loHATHE O MHOXECTBE (JTMHUM)
ypOBHA (YHKLIMH [BYX IE€PEMEHHbIX. ODKOHOMHUYECKHE WUTIocTpauu (QyHKIMM crnpoca U
npeioKeHns, (QYHKIMS TOJIE3HOCTH, Mpou3BoAcTBeHHas (GyHkius). [lpenen um HempepbIBHOCTH
(GyHKIMN HECKONbKHX IepeMeHHbIX. [lonarue oGmactu. Touku paspbiBa. CBoiicTBa (hyHKIMH,
HENPEePbIBHBIX B OTPaHUYEHHOM 3aMKHYTOW 00J1acTu.

YacTtHble Mpou3BOAHbIE. ['€OMETpUYECKUI CMBICI YacCTHBIX MPOU3BOAHBIX (YHKLMHU JBYX
nepeMeHHbIX. YacTHble MPOM3BOAHBIE BhICHIMX HOpsAkoB. [lomHbll auddepenuman QyHKIUN
HECKOJIbKHMX NepeMeHHBIX. JuddepenunpoBanue ca0kKHbIX U HesIBHBIX QyHKIMA. nuddepeniuanst
BbICIIX MOPsAAKOB. [IponsBoaHas no Hanpasienuto. ['panuenT @ynkunu. KacarenbHast mio0ckocTh U
HOPMAaJIb K IIOBEPXHOCTH.
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OkcTpeMyM (QYHKIMH JABYX IEPEeMEHHbIX. HeoOxomuMmbple M OCTaTOYHBIC YCIOBUS
CYyLIECTBOBaHHUS IKCTpemyMa. Haunbosnbliee 1 HauMeHblIee 3HaYeHUs (QYHKIIUHU JBYX MEpEMEHHbIX.
VYcenoBHblld 3kcTpeMyM. Merton MHOxutened Jlarpanyka. OyHKIMM HECKOJIBKHMX IIEPEMEHHBIX B
SKOHOMUYECKOUN TEOPHH.

DNEeMEHTHI HHTETPaIbHOTO UCUUCICHHS ) (PYHKIIMA HECKOJIBKUX TMepeMeHHbIX. [loHsTHE,
CBOMCTBAa U OCHOBHBIE METOJIbl BBIUMCIICHUSI KpaTHBIX MHTErpanoB. KpHBoJMHENWHbIE UHTEIPabl:
MOHSITHE, KJIACCH(PUKAIUS, CTIOCOOBI BHIYHCIICHUSI.

Bekropnoe none. BekropHbie TUHUU.

Hupkynsiuysd, porop BekropHoro nos. [lorenuunansHoe nosne. [1oTok BEKTOpHOTO 110JIS Uepes
MOBEPXHOCTh. J[MBEpreHuus.
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3.2. Conep:kaHue NPAKTHYECKOT0 GJIOKA U CUMIJIMHbBI

Ouynas popma 00yueHus (NOJHBIH CPOK)

Ne Tema npakTH4YecKOro (CeMHHAPCKOro, JJa00PaTOPHOI0) 3aHATHS
1 2
113 1 Martpuiisl ¥ oniepanuy HaJl HUMU. Beraucienue onpeaenureseid n-ro nopsijaka

1132 Haxoxienne o06patHoi MaTpHipl. Penienie MaTpruHbIX YpaBHEHUH

113 3 CJIAY u Merojib ux pertienns (MeTos1 o0paTHoi Matpuipl, Merox Kpamepa, meton aycca)

113 4 CucTeMbl TMHEWHBIX OJTHOPOIHBIX ypaBHeHHH. DyHIaMEeHTAIbHAS CHCTEMA PEIICHHU.

113 5 BekTopbl 1 oniepaliuy HaJy HUMU

113 6 CraispHOe U BEKTOpHOE Ipon3BeacHMI. CMeanHoe TPOU3BEACHIE TPEX BEKTOPOB

1137 KomriekcHbIe uncia u orneparnyy Haa HUMU. Aﬂre6panqecxa;1, TPUTOHOMETPHUYCCKaAs,
ImoxKasarcjabHas (l)OpMI)I KOMIIJICKCHOI'O YHucCJia.

113 8 Komrurekcabie uncia. CterreHb KOMIUIEKCHOTO drciia. KopeHs N-it cTernmeHn 13 KOMITICKCHOTO
YHUCIa.

1139 CoOcTBeHHbBIE BEKTOPHI M COOCTBEHHBIC 3HAUCHUS JIMHEHHOTO OIlepaTopa.

1310 | Ksagpatuunblie GopMsl

1311 | Ilpsmas Ha mnockoctH. KpuBble BToporo mopsijaka

I13 12 | Ilmockocts. IIpsimast B mpocTpaHCTBE

[13 13 | OyaKIimmM o1HOM IeHCTBUTENBHOM ITepeMEeHHON: MpeoOpa3oBaHe TpadrKoB

113 14 | IIpenen 4ncnoBoii mocne0BaTeIbHOCTH

13 15 | Tlpenen dynxipm. HenpepbIBHOCTS (hyHKIHIA

11316 | IlpomBomnas u auddepertman GyHKIFHM OTHON HE3aBUCUMOH TIEpEMEHHON

[13 17 | IlpaBusio Jlonutans pacKpbITUs HEONPEIEIEHHOCTEH.

13 18 | Okcrpemym pyHKITNU

I13 19 | HccnenoBanue GyHKIMH cpeacTBaMy TU(OGHEPSHIMAIBLHOTO UCUMCIICHHS M TTOCTPOSHHE e€ rpaduka

113 20 | HeonpeneneHHbIH HHTErpall; OCHOBHBIE METO bl HHTCTPHPOBAHKS

I13 21 | HeonpeneneHHbI MHTEpajl: OCHOBHBIE METObI MIHTETPHUPOBAHHS

I13 22 | OcHOBHBIE METO/IBI BEIYHCIICHHS! ONPEIETICHHOTO MHTErpaia.

113 23 | T'eomeTpuyeckre NPHIOKEHHS ONPENIETIEHHOrO MHTErpasa

1324 | JduddepeHupanbHbie ypaBHeHus iepBoro nopsiaka. JudhdepeHimaibabie ypaBHEHHS IIEPBOTO
TIOPSIZIKA C PA3JICIISIFOIMUCS EPEMEHHBIMUL.

[13 25 | JIuneiinble nuddepeHManbHbIE YpaBHEHHUS IEPBOTO NOPSAKA

11326 | IuddepenumansHple ypaBHEHHs, JOMYCKAIONIIE TOHMKECHUE MTOPSIIKA.

1327 | Jluneiinbie quddepeHIManbHble YpaBHEHUS! BTOPOTO MOPS/IKA € TIOCTOSHHBIMHU
ko3 duIeHTamMu.

113 28 Psanpl. MccnenoBanve cXOMMMOCTH psiia

[1329 | Pasnoxenue pyHkmii B creneHHble psapl. P Tefinopa. PasnoxkeHre HEKOTOPBIX 3JIEMEHTAapHBIX
(yHkimii B pszel Teiiopa 1 Maksiopena

113 30 | TIpowsBoamble U T hepeHIHATBI (DYHKIIMI HECKOIBKHX MePEMEHHBIX

113 31 IpousBoHas o HanparsieHuto. [ pagueHt

[1332 | DkcrpemMyM QyHKIMM ABYX HE3aBHCHMBIX IEPEMEHHBIX

3aouyHas popma 00yyeHus (IMOJHBIH CPOK)

Ne Tema npakTH4YecKOro (CEMHHAPCKOr0, JJAa00PaTOPHOI0) 3aHATHS

1 2

113 1 Martpuilsl ¥ ONIPEETUTENH.

1132 CJIAY u merozip! uX petenust (MeTon o0paTHoi Matpuiibl, Meror Kpamepa, metox ['aycca)

113 3 Ipenen dhyaxipm. HenpepbBHOCT yHKIMIA

113 4 IpowsBomHas u quddepeHtman QyHKIMN OHON HE3aBHCHMON IePEMEHHOM

1135 HTErpalIbHOE UCUMCIIEHUE: OCHOBHBIE METO/Ibl HHTETPUPOBAHUS

OuHo-3204Hast popma 00yueHUs (IOJIHBIA CPOK, YCKOPEHHOE 00yueHue, MOJHOe YCKOPeHHOoe
o0yueHme)

Ne | Tema npakTH4eCKOr0 (CEMHHAPCKOTO0, J1a00PATOPHOI0) 3aHATHS
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1 2
113 1 Martpuiisl 1 oniepaniuy HaJl HUMU. Beraucienue onpeaenureneid n-ro nopsijaka
113 2 Haxoxnenne o0paTHOM MaTpuIIpl. PerieHre MaTpHYHBIX YpaBHEHHH
113 3 CJIAY u merosip ux pertieHus (MeTos1 o0paTHoi Matpriipl, Merox Kpamepa, Meton ["aycca
113 4 CucTeMbl TMHEHHBIX OJJTHOPOTHBIX ypaBHeHHH. DyHIaMeHTAIbHAS CHCTEMA PEILICHUH.
I35 Bekrops! 1 onepanmu Hag HUMH. CKaJIsipHOE B BEKTOPHOE Mpou3BeaeHus. CMelmaHHoe
MPOU3BEACHUE TPEX BEKTOPOB
136 KomriiexcHbIe 4riciia 1 oreparyn Haj HIMI. AnreOpardeckasi, TPUTOHOMETpHYecKast,
NoKa3aTtesbHast OpPMbI KOMIUIEKCHOTO YHCTIA.
37 Kommnekcupie uncna. CteneHs KoMIiekcHOTo uncia. Kopens N-if crenenu n3 KOMIUIEKCHOTO
YHUCIa.
113 8 IIpsiMast Ha TIIOCKOCTH 1 B TIPOCTPAHCTBE
113 9 OyHKIMM OJTHOW IeHCTBUTEIILHOM MEpeMEHHOM: MpeoOpa3oBaHe rpauKoB
113 10 [penen dhyskimm. HerpepbBHOCTL QyHKIHI
113 11 | IIpowsBoanas u quddepeHtman GyHKIMN OTHON He3aBICHMON TIePEMEHHOM
[13 12 | TIpaBusio Jlonutans pacKpbITUS HEONPEIEIEHHOCTEH.
I13 13 | UnTerpanpHoe NCYHCICHUE: OCHOBHBIE METOB MHTETPUPOBAHUS
13 14 | duddepeHmanbsabie ypaBHeHHs iepBoro nopsiaka. JuddepeHmpansHpie ypaBHEHUs IEPBOTO MOPSIIKa
C pa3aensouMucs nepeMeHHbIMA. JInHelHbIe AuddepeHnranbHbple ypaBHEHUs] BTOPOTO
MOPSIIKA C TIOCTOSTHHBIMHU KOA(DHUIIEHTaMIL.
13 15 | Pamer. MccrnenoBanme cxomumocTy psina. Pasioenre HeKOTOPBIX ANIeMEeHTapHBIX (DYHKIH B PSUIBI
Telsiopa 1 Maksiopena
13 16 | IIpomsBomHblie U quddepeHIaIbl GYHKIUNH HECKOIBKHX TIEPEMEHHBIX. DKCTPEMYM (QYHKIUH JBYX

HE3aBUCUMBIX TIEPEMEHHBIX

3aouynas popma o0yuenus (yckopeHHoe o0y4uenune Ha 0aze BO, mosiHoe yckopeHHoOe

o0y4yeHme)
Ne Tema npakTH4YecKOro (CeMHHAPCKOro, J1a00PaTOPHOIro0) 3aHATHS
1 2
113 1 Martpuupsl 1 onpeIeauTeNu.
1132 CJIAY u merozp! ux petenust (Meton o0paTHoi Matpuubl, Meror Kpamepa, metox ['aycca)
3.3. O6pazoBaTeabHbIE TEXHOJIOTHH
QOunas ¢gopma 00yueHus (MOJTHBIH CPOK)
Bun ®opma / MeToabl % yueGHOro
Ne Pasnes, Tema 3ansaTus y4eOHOro HHTEPAKTHBHOIO
BpeMeHHu
3aHATHS o0yueHust
1 2 3 4 5
. glanI/IHH U Onepalui Hajl HUMH. KombioTepHas
BIUUCIIEHUE OTIpEeAeNUuTENeH n-ro 113 100
CUMYJIALIUS
nopsiika
2 Haxoxxnennie oOparHoii MaTpriipL. Pererie Kommbrorepnas 100
MaTpUYHBIX YpaBHEHUI I13 CUMYJISILVS
3 CJIAY u meTop! uX pereHust Kommerorepnas 100
113 CUMYJIIALUS
CkanspHoe 1 BEKTOPHOE
4 | TIPOM3BE/ICHN. CI.\./ICI_HaHHOG 113 Kommerorepnas 100
MIPOM3BE/IEHUE TPEX BEKTOPOB CUMYJISIINS
Ipenen ¢pynkupm. HenpepsiBHOCTD [IpakTnueckoe
hyHKIIIIA 113 3aHATHE —
) KOJUIEKTUBHAS 100
MBICIIUTENIbHAS
JIeSITEIbHOCTD
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HCCJ’IG}IOB&HI/IC (bYHKL[I/II/I cpeacTtBamMmu

MeTo MO3roBOrO

6 | nuddepeHIaIbHOrO HCUNCIICHHS U I13 100
N mrypMma
noctpoenue e€ rpaduka.
IIpaBuno Jlonurans packpbITus IIpakTuxym o
HEOTpeeNéHHOCTEH. pELIeHUIO 33134 —
7 m paboTta B MaJIbIX 100
rpymnmnax
(xoomepaTuBHOE
o0OyueHme)
HeonpeneneHnHblif UHTErpat: OCHOBHBIE
METOIBI UHTErPUPOBaHKsI (METOA MeToM MOSFOBOTO
8 | pasnokeHus, METOI 3aMEHBI I13 1rTypMa 100
MePEMEHHOM, METO MHTETPHPOBAHHS
T10 YacCTsIM).
OCHOBHBIE METO/IbI BEIYMCIICHUS [MpakTukym 1o
OTIPEIEIICHHOTO MHTETpaa. pELIeHUIO 33139 —
9 ['eomeTpryecKre TPIIIOKEHHS m paboTa B MabIx 100
onpeeNéHHOrO HHTerpasia (BBIYMCIICHUE rpymnmnax
TUTOIIA/IeH TIIOCKUX (PUTYp, BBIYHCIICHHE (koomepaTuBHOE
00BEMOB TEIT BpaIIEHUS]). o0OyueHue)
JuddepeHimanbHbie ypaBHEHHS TIEPBOTO [IpakTukym 1o
nopsizka. JlnddepeHmanbHbie ypaBHSHHs PEIICHUIO 3a7a49 —
10 | TePBOrO TOPSIKA C pas eI TOMUMHUCS 3 paboTa B MabIx 100
MIEPEeMCHHBIMH. rpymnmax
(xoomepaTUBHOE
o0yueHue)
Jluneitasie quddepeHnmaipabIe [IpakTukym mo
YpaBHEHHS IIEPBOTO MOPSIKA pELIeHUIO 33139 —
11 m paboTa B MaJIbIX 100
rpymnmax
(koomepaTuBHOE
o0yueHue)
JuddepeHimanbHbie ypaBHESHHS, [IpakTukym 1o
JOITyCKaIOIIe TIOHMKEHNE TTOPSIKA. pELIeHUIO 3314 —
12 m3 paboTa B MaJbIx 100
rpymnmax
(koomepaTuBHOE
o0OyueHue)
Jlunetinsie nudHepeHInaTbHbIC [IpakTuxym mo
ypaBHEHUS BTOPOTO MOPSIJIKa ¢ pEeLIeHHIO 33134 —
13 | MOCTOSHHBIMH KO3 PHUIIEHTaAMH. m paboTa B MaJbIx 100
rpymnmax
(xoomepaTUBHOE
o0OyueHue)
Paznoxenue (hyHKIWIT B CTETICHHBIE PSIBL. Texuus-
14 Psn Teiinopa. PEB.HO)KCHE/IC HEKOTOPBIX 1 T S — 100
ANIeMEHTAPHBIX (QYHKIWI B psimel Teiimopa
1 MaksiopeHa
[pousBoanbie u auddepeHImab! [IpakTukym mo
(YHKIIHMI HECKOTBKUX TTEPEMEHHBIX pEIIeHHIO 33124 —
15 m3 paboTta B MaJIbIxX 100
rpymnmax
(xoomepaTUBHOE
00y4eHme)
OKeTpeMyM (YHKLMH IBYX HE3aBUCHMBIX [MpakTukym 1o
16 | mepemeHHBIX 113 pELIEHNUIO 3a7a4 — 100

paboTta B MaJIbIX
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rpymnmax
(KoorepaTHBHOE

o0yueHue)

Hroro %

25%

3aounas ¢popma o6yuenus (IOJIHBI CPOK, YKOPEHHOE 00yUeHHE)

Bun ®opma / MeToasl o
% y4e0HOro
Ne Paszpnen, Tema 3aHsTHS y4eO0Horo HHTEPaKTHBHOIO
BpeMeHH
3aHATHUSA 00y4eHus1
1 2 3 4 5
1 CJIAY u METOIIbI X PEIICHUS. m3 KomnsrorepHas 100
CUMYJIALUS
IMpenen ¢pynkupy. HempepsiBHOCTH yHKIMIA IIpakTuky™m 1o
pELIeHHUIO 3a1a4 —
9 m paboTa B MaJIbIX 100
rpymmax
(xoomepaTuBHOE
o0OydeHue)
3 WHTerpanbHoe HCUUCIEHUE: OCHOBHBIC m Metoa M0O3roBoro 100
METOJIbl HHTETPUPOBAHUS HITypMa
HTroro 30%

OuHo-3204Has popma 00y4eHHs (MOJHBIN CPOK, YCKOPEHHOE 00y4eHHue, M0JIHOe YCKOPEHHO0e

o0y4ueHme)
Bun ®opma / MeToasbl % yuebnoro
Ne Pasznen, Tema 3aHaTHSA y4eOHOro HHTEPaKTHBHOIO
BpeMeHHU
3aHATHS o0yuyeHust
1 2 3 4 5
Martpuupsl 1 onepanuy Hag HHMIL. KommbiotepHas
1 | Beuucnenwue omnpenenureiei n-ro I3 100
CUMYJISILNS
nopsiiKa
2 Haxoxnenne oOpaTHoii MaTpuiibl. Perierre Kommnbrorepnas 100
MAaTPUYHBIX YPABHEHUH I3 CUMYJISILNS
3 CJIAY u MeToapI UX penieHust 113 Kommnbrorepnas 100
CUMYJISIIINS
Bekropsl 1 onepanyy Haj HUMH.
4 CxkanspHOe U BEKTOPHOE MIPOU3BEACHHUS. 113 Kommsrorepnas 100
CMeriaHHOE IPOU3BEAECHUE TPEX CUMYJISILUS
BEKTOPOB
IIpakTHKy™M 11O
peILIeHHIO 3a1ay —
5 IpomsBomrast u muddepertman GyHKIN m3 paboTa B MaJIbIX 100
OJTHOM HE3aBUCHMOM ITEpEeMEHHOM rpymmnax
(xoomepaTuBHOE
o0OydeHue)
IIpasuiio Jlonnrans PacKpBITHs [IpakTuky™m mo
HEONpeIeNEHHOCTEN. peLIeHuIO 3a1a4 —
6 m paboTa B ManbIx 100
rpymmnax
(xoomepaTuBHOE
o0ydeHme)
7 WnTerpanbHOE UCUUCTICHHE: OCHOBHBIE m MeTtoa MO3roBoro 100
METO/Ibl HHTEPUPOBAHUS mTypma
[Mpown3BomHbIe 1 U PepeHIATb! (YHKIA [IpakTuky™m 1o
8 | HeCKOJNBKHX IEPEMEHHBIX. DKCTPEMyM 13 PEILICHHUIO 33124 — 100
(yHKLIMH IBYX HE3aBUCHMBIX [IEPEMEHHBIX paboTa B ManbIxX
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rpymnmnax
(koomepaTuBHOE
o0OyueHue)

HToro 25%

Pa3nen 4. Opranuzanusi caMoCTOSITEIbHOI padoThI 00y4aKOUIUXCS

4.1. Opranusanus CaMOCTOSATEJIbHOM padoThl 00y4YaroIMXCsl

Ne
Ne Paszpen, TeMa JUCHUIIMHBI Ne peKoMeHayeMoit
BOIIPOCOB
JUTEPATYPHI
1 2 3 4
1 | Marpus! 1 onpenenvTens 1-2 1-6
2 | Cucrema JMHEHHBIX areOpandecKX ypaBHEHHIA. 3-4 1-6
3 | DreMeHTHI BEKTOPHO# are0pbI 5-17 1-6
4 | Muorowiensl. KoMILieKCHbIE YncIia. 18-20 1-6
5 | Jluneiinbie 0TOOpaKeHHs 21-26 1-6
6 | DIeMeHTBI AHATUTHYECKON NEOMETPHH. 27-44 1-6
7 | OyHKIMKY OIHOM JEHCTBUTENHLHON IIEPEMEHHOM 45-49 1-6
8 | penen dynximu. HernpepbBHOCTS QYHKIH. 50 1-6
9 I[H(bq)epemfnanwoe ucuncieHre — QYHKOMM — OJHON 51-55 1-6
TIEPEMEHHOM.
WaTerpasbHoe  McHmicnieHre  (HEOTpEeNieHHbI  MHTETpall,
10 g 56-60 1-6
OTIpE/IeNIeHHBII MHTETPAN 1 €T0 MPHIIOKEHHST)
11 | JuddepermansHbie ypaBHEHYSI. 61-73 1-6
12 | PsampL 74-86 1-6
13 | OyHKIMM HECKOJIBKUX TIEPEMEHHBIX. 87-103 1-6

()]

8.
9.
10.

11.
12.
13.
14.

IlepeuyeHb BONPOCOB, BHIHOCUMBIX HA CAMOCTOATEIbHYI0 PadoTy 00y4yaloummxcst

. Panr matpunel. Panr crynendaroi Matpuiel. HeM3MeHHOCTB paHra rnmpu 3JIEMEHTapHBIX

MpeoOpa30BaHUSIX MATPHUIIBL.

. Kpurepuii nuHeitHOM HE3aBUCUMOCTH CTPOK (CTOO01I0B) MaTpullbl. Teopema o paHre

MaTpulbl.

. CucreMbl m JIMHENWHBIX ypaBHEHUH ¢ n nepeMeHHbIMU. Teopema Kponekepa-Kanemnu o

COBMCCTHOCTH CHUCTCMBI ypaBHeHHﬁ.

. Monens JIeoHTbeBa MHOTOOTPACIIEBOM S3KOHOMHUKH. [IpoaykTBHBIE MOeNH JICOHTHEBA.

Kpurepun npoayKTHBHOCTH.

. CkansgpHble U BEKTOpHbIE BeIMYUHBL. JInHEHHbIE onepaiuu HaJl BekTopaMu. KoopanHatel

BCKTOpA. Yron MCKAY ABYMS BEKTOpaMHU.

. HpOCKHI/ISI BCKTOpa Ha OCb U COCTaBJIAIOIIAA BEKTOPA 110 OCH.
. BCKTOpBI B TpéXMCpHOM IpOCTPAHCTBE. Paznoxenue BCKTOpa Ha COCTaBJIAIOIIHUEC IIO OCAM

KOOpJAMHAT.
Hanpagsnsronye kocunychbl BekTopa. OpTOHOPMUPOBAHHBIN Oa3uc.
YcnoBue KOJITMHEAPHOCTH BYX BEKTOPOB.

CkansipHO€ TNIpOU3BENEHUE BEKTOPOB M €ro CBOMCTBA. BeKTopHOE Npou3BENEHHE, €ro
cBoiicTBa. CMEIIAHHOE MPOU3BEIACHUE TPEX BEKTOPOB, €r0 CBOWCTBA, TI'€OMETPUYECKHUN
CMBICIL.

VY cnoBue KOMILIIaHAPHOCTH TPEX BEKTOPOB.

[TonsTHE TMHEWHOTIO BEKTOPHOTO IIPOCTPAHCTBA.

BexTop B N-mepHOM npocTpaHcTBe. JInHEeitHas 3aBUCHMOCTh U HE3aBUCHUMOCTb BEKTOPOB.

PazmepHocTs M 0a3uc BEKTOPHOTO MpOCTpaHCTBA. PasnoxeHue BekTopa MO Oasucy.

19



15.
16.
17.
18.
19.

20

Marpuia nepexozia K HOBOMy 0a3HCy U €€ CBOWCTBA.
JIuHeliHble MOANPOCTPAHCTRA.
EBknunoBo npocrpanctBo. CBONCTBA AJIMHBI BEKTOPA.
OproHOopMHpOBaHHAs cUCTeMa BEeKTOpoB. OpToroHaabHOE IOMOJIHEHHE, €r0 CBOMCTBA.
Anrebpandeckasi popma KOMIUIEKCHOTO uucia. JIeHCTBUS ¢ KOMIUIEKCHBIMH YUCIIAMHU.
Tpuronomerpuueckas  ¢opma  KomIiulekcHoro  uyucna.  [lokasatenpHas — opma
KOMIUIEKCHOT'O YUCIIa.
. Crenenp komruiekcHOro yucna. Kopens N-if creneHu n3 KOMIUIEKCHOTO YUCIA.

21. JluneliHbIe OmepaTophl M UX CBOMCTBA. MaTpHIIbI Orieparopa B pa3HbIX Oa3ucax.
22. CoOCTBEHHBIE BEKTOpBHI M COOCTBEHHBIC 3HAYCHHs JIMHEWHOTro oreparopa. HezaBucruMocTb

23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

33.
34.

35.
36.
37.
38.
39.

40.
41.
42.
43.

44,
45.

46.
47.

48.

49
50
51

52
53
54

COOCTBEHHBIX BEKTOPOB.
CHUMMETPUYHBIN OrepaTop.
OpTOroHaIbHOCTh COOCTBEHHBIX BEKTOPOB.
KBanpariunsle hopmel. [IpuseneHne kBaapaTtnuHoi (popMbI K KAHOHMYECKOMY BUJTY.
Kputepuii CunbBectpa.
IIpsiMast Ha IIOCKOCTU. Y paBHEHHE MPSAMOH C YITIOBBIM KO3(P(HULIEHTOM.
OO01ee ypaBHEHHE TPSIMOM M €10 YaCTHBIE CITydaH.
Touka nepecedeHus PSAMBIX.
Y paBHEHUE NPSIMOM, ITPOXOALLIEH Yepe3 TaHHYIO TOUKY B 33JaHHOM HAIIPABIIC HUU.
YpaBHeHHE ITydKa IPSIMBIX.
VYpaBHeHHE TPSMOM, MPOXOMAIICH Yepe3 JBE JAaHHbIE TOYKU. BBMMCICHHE YIIaMexmay IBYyMS
HPSIMBIMH.
Y cioBust napaielIbHOCTH U EPIEHANKYISIPHOCTH IBYX IPSIMBIX. PaccTosiHUE OT TOUKY 10 PSMOH.
Kpusble BTOporo mnopsiaka. OKpYKHOCTb, 2JUIMIIC, IurepOoia M mapabona (MX CBOMCTBA U
KaHOHWYECKUE YPaBHEHHS).
IpuBenenue o6111ero ypaBHEHHUs: KpUBOM BTOPOTO MOPSIKA K KAHOHMYECKOMY BUJTY.
[Tnockocte. YpaBHeHne noBepXHOCTH. HOpMaIbHBIN BEKTOP TIOCKOCTH.
Y paBHEHHE IIIOCKOCTH, TIPOXOALLEN Yepe3 JAHHYHO TOUKY.
OOI1iee ypaBHEHHUE IUIOCKOCTH U €70 YaCTHBIE CITy4aH.
Yron Mexay IUIOCKOCTAMM. YCIOBHSI TApAUIEIBHOCTH W TNEPIEHIVKYISIPHOCTH  JIBYX
IUIOCKOCTeN. Touka nepecedeHust TpEX IIIOCKOCTEM.
ITpsimas B mpoctpancTBe. OOIHME ypaBHEHHS TIPSIMOI.
BexropHoe ypaBHeHue npsivoli. [lapamerpraeckre ypaBHEHNS IPSIMOU.
Kanonunyeckue ypaBHEHUsI NIPSIMOM. YPaBHEHUsI IPSIMOM, TPOXOAILEN Yepe3 JIBE TOUKH. YTl
MEXTY ABYMsI IPSMbIMU. Y CIIOBHSI TAPAIIIEIBHOCTH U MEPIEHAUKYIISIPHOCTH MPSMBIX.
[lpsiMass ¥ IUIOCKOCTH B IIPOCTPAHCTBE. YCJIOBUSI NMAPAUICIBHOCTH W IEPIEHANKYIISIPHOCTH
MPSIMOM U TJIOCKOCTH. TouKa nepeceyeHus psIMOM € TUIOCKOCTBIO.
PaccrosHue oT Touku A0 t1ockocTy. ITydok mockocreit.
[Tonsite MHOXecTBa. Jlornueckue cumMBoibl. Onepalyu HaJ MHOXecTBaMH. YncioBbie
MHO’KECTBA.
[onstue dpynkunu. Crioco6s! 3aganus GyHkuuii. OCHOBHbBIE CBOWCTBA (QYHKLIUH.
OcHoBHBIE 25IeMeHTapHble (GyHKIMK U uX rpaduxu. Obpatnas ¢pynkuus. CrioxxHas
GyHKIMS.
Knaccudpukanus ¢pynkuuit. [IpeobpazoBanue rpagukos.
. HesBHble pyHkumu. OyHKINY, 3a/laHHbIE TAPAMETPUYECKH U B MOJIAPHBIX KOOP/IWHATAX.
. CpaBHeHHe OECKOHEYHO MalbIX (PYHKIUI. DKBUBaJICHTHbIE OECKOHEUHO Mable (DYHKIUH.
. duddepenunponanue HeaBHbIX QpyHKIMN. JAnddepenunpoanne GyHKIUHN, 3a1aHHBIX
MapaMeTPUUECKH.
. YpaBHEHHE KacaTeJIbHOW U HOPMAJIA K KPUBOM.
. DKOHOMUYECKHUH CMBICII IPOU3BOIHOM (TIpe/ieIbHbIE BETUYMHBI, 3TaCTUYHOCT (DYHKIIUN).
. Hekotopsie Teopemsl 0 nuddepenupyembix pyHKIusax: reopema Oepma, TeOpeMbl O
cpensem 3HaueHuu ( Posuis, Jlarpaxa, Kowmmn). ®@opmyia Teitnopa. Paznoxkenue
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HEKOTOPBIX GyHKIUH 110 Gpopmyne Maknopena. [1paBuio Jlonurans packpeITus
HEOIpPEIETIEHHOCTE.

55. TlpubnmxeHHOE pelieHne ypaBHEHUH (HaX0kKICHHE TPpy00 MpUOIMKEHHBIX 3HAYCHHIA
KOpHeH rpaduueckiuM MeToZ0M, YTOUYHEHHE HallJIeHHbIX 3HAU€HUI KOpHEH METOJIOM XOPJl
Y KacaTeJIbHbIX).

56. HMHTerpupoBaHue palMoOHAIbHBIX (QyHKIMNA. IHTErpupoBaHie TPUTOHOMETPHUECKUX

¢bynkuuii. MHTErpHpOoBaHNEe HEKOTOPHIX UPPALIMOHATBHBIX (DYHKIIWH.

57. WHrerpaisl, He BbIpaXarolyecs 4epe3 IeMeHTapHble (QyHKLINU.

58. Teopema o cpeHEM 3HAYCHUH.

59. HecoOcTBeHHBIC HHTETPAITHI.

60. Mcnonp3oBaHue MOHATHS ONPENEIEHHOTO HHTETPala B SKOHOMHUKE.

61. udbdepenunansupie ypaBHeHus. OCHOBHBIC MTOHATHSA. 3a/1a4, TPUBOISIINEC K
Qg QepeHInaTbHBIM YPAaBHEHHSIM.

62. TubdepenunanbHubie ypaBHEHHs TIEpBOTo nopsaka. Pemenue, rpaduk pemeHus
(unTerpanpHas kpuBas). ['eomerpuueckuii cMbica qudGepeHIaIbHOT0 YpaBHEHUS.
N3oxinna.

63. OOmee u yactHOE pemieHus. Teopema 0 CyIeCTBOBAHUU M €AMHCTBEHHOCTH PELICHHUS.

64. VYpaBHEHUs IEpBOro MOpsaAKa ¢ Pa3IeNAIOIUMKICS EPEMEHHBIMH.

65. OpnHopoxanble nuQQepeHIraIbHbIe YpaBHEHH IEPBOTO MOPSIIKA.

66. Jlunelinsle nuddepeHaIbHble YpaBHEHH IEPBOro Nopsiika. Y paBHeHue bepHysuin.

67. YpaBHenue B monHbIX quddepeHnmanax. Ypasaenus Jlarpamka u Kiepo.

68. JuddepenuunanbHble ypaBHEHUS BBICIIUX MOPSIKOB.

69. VpaBHeHUs, JOMYCKAIOIINE MOHKCHNE TIOPSIKA.

70. Jlunelinble oqHOPOAHbIE JU(depeHIMaIbHbIE YpaBHEHHUS BTOPOTo MopsKa ¢
MOCTOSTHHBIMU K03 punmenramu.

71. JluneiiHble OgHOPOAHBIE AU(PepeHInanbHbIe ypaBHEHHUS N-T0 NOpsiAKa C IOCTOSHHBIMU
KO3 PHUIHEHTAMH.

72. JlunHeliHble HEOAHOPOAHBIE AU PepeHIInanbHble ypaBHEHUS BTOPOTo MOpsiika ¢
MIOCTOSIHHBIMU KO3 (pULIEeHTaMU.

73. Hcnonb3oBanue qudepeHaabHblX YpaBHEHUH B 9)KOHOMUYECKON TMHAMUKE

74. Yucnossle psaasl. OCHOBHbBIE TOHATHUS.

75. Psan reomeTprudeckoi Mporpeccum.

76. CxomumocTs psiga. [Ipocreiimme cBoiicTBa YHCIOBBIX psA0B. HeoOXxoaumbIil pu3HaK

CXOJIMMOCTH YUCIIOBOTO pAJa.

77. TapMOHHMYECKHUH PsiI.

78. JlocTaTouHble MPU3HAKH CXOAMMOCTH 3HAKOIOJIOKUTENBHBIX PSAAOB: IPU3HAK CPAaBHEHMS,

npusHak Jlanambepa, MHTErpanbHbI pu3Hak Komm.

79. 3nHakoyepenyromuecs psaibl, Npu3Hak JleiiOHuma.

80. 3mnaxomepeMeHHBIE psAbl. JloCTaTOUHBIN MPU3HAK CXOAMMOCTH 3HAKOTIEPEMEHHOTO PsIJIa.

81. AOGconoTHas U ycIOBHas cX0AUMOCTh. OCTaTOK psijia U €ro OLEHKa.

82. ®ynkumonanmbHbIE psAbl. O0IACTh CXOAUMOCTH (HYHKIIMOHATBHOTO psina. [IpaBuibHO
cxonsuecs GyHKIMOHATIBHBIE PSAABI U X CBOMCTBA.

83. Crenennsie psibl. O0IACTh CXOAMMOCTH CTEIIEHHOTO Psija.

84. Teopema Abens. Pagnyc cXoquMOCTH, HHTEPBAJ CXOIUMOCTH.

85. Pasznoxenue GpyHknmii B cTenieHHbIe psibl. Psr Teitmopa.

86. Pa3noxeHne HEKOTOPBIX dJIEMEHTapHBIX (GYHKLUH B psaabl Teinopa n MakiopeHa.

87. ®yHKINU HECKOIBKHX TMepeMeHHBIX. OCHOBHBIEC TTOHATHSI.

88. ®yHkuus ABYX NMEepeMEeHHbIX U e€ o0nacTh onpeneneHus. ['pagux GyHKIUN IBYyX
MIEPEMEHHBIX.

89. TIlonsTue o MHOXecTBE (JIMHUM) YPOBHS ()YHKIIUHU JIBYX EPEMEHHBIX.

90. DxoHOMHYECKHE WILTIOCTpAIH ((PYHKIIUHU CIIpOca U MPEUTOKEHUS, (D YHKITHS

TMIOJIE3HOCTH, POU3BOJICTBEHHAS (DYHKIIHS).
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91. TIlpenen u HENIPEpPHIBHOCTD (DYHKIIMU HECKOJIBKUX NepeMeHHbIX. [lonsTre obnactu. Touku
paspeiBa. CBoiicTBa PyHKIIUN, HEMTPEPHIBHBIX B OTPAaHUYCHHOM 3aMKHYTOM 00JIaCTH.
92. Yacrabie npousBoaHbIe. ['eoMeTprUECKUil CMBICT YAaCTHBIX MPOU3BOIHBIX (DYHKIIMH ABYX
nepeMeHHbBIX. YacTHBIC IPOU3BOIHBIC BBICIIHUX ITOPSIKOB.
93. Tonusiit tuddepenunan GpyHKIUN HECKOIBKUX EPEMEHHBIX.
94. TudbdepeHunpoBanre CI0KHBIX U HeIBHBIX GyHKIHH. Jnddepennumans BeICIIIX
TOPSAKOB.
95. [IpousBoanas no HampasieHuto. [ paguent Gpynkiuu. KacaTenpHast MI0CKOCTh U HOPMaJb
K ITOBEPXHOCTH.
96. DkcTpemMyM (QYHKIIMH JIBYX MEpeMEHHBIX. HeoOX0qiMbIe U 1OCTaTOYHBIC YCIOBUS
CYIIECTBOBAHUS IKCTPEMyMa.
97. Hawmbonbinee u HAMMEHbIIIEE 3HAYCHHUS (YHKIIUU JIBYX IEPEMECHHBIX.
98. VYcnoBusii 3kcTpeMyM. MeToa MHOKUTENEH Jlarpanxa.
99. ®yHKIHMH HECKOJIBKUX MEPEMEHHBIX B 9KOHOMHYECKON TEOPHUH.
100. DneMeHTBI HHTETPATBHOTO HCYUCTICHUS 11 PYHKINN HECKOJIBKHUX MTEPEMEHHBIX.
[TonsTHE, CBOWCTBA 1 OCHOBHBIC METO/IbI BEIYMCIICHUSI KPATHBIX HHTETPAJIOB.
101.KpuBonuHeHHbIC HHTETPAIBL: MOHITHE, KJIACCH(HUKALNS, CTIOCOOBI BBIYHCIICHUS.
102.BekTopHoe nojie. BeKTopHbIE IMHHUH.
103. upkymsanusi, potop BekTopHOTo 1ost. [Torennmansaoe mosne. [IoTok BEKTOpHOTO MO
4yepe3 MOBEPXHOCTh. JIuBepreHius.

4.2. [lepeyeHb y4eOHO-METOAMYECKOT0 00eCIIeYeHUsI CAMOCTOATEIbHON padoThl
00y4YarIIMXCs

CamocrostenpHass  pabota  oOydaomuxcs  oOecreumBaeTcs — CISAYIOIIMMH  y4eOHO-
METOJUYECKUMH MaTepHallaMu:
1. YkazaHusMu B paOouell nporpamme no aucuuminge (m.4.1.)
2. JlexumoHHBIE MaTepUaibl B COCTaBe y4eOHO-METOJUUECKOro KOMIUIEKCa MO0 AUCIUIINHE
3. 3amaHUSAMH M METOJWYECKHMMH PEKOMEHJANUSMHU TI0 OPTaHHU3allU CaMOCTOSATEIBHOW paboTHI
00yYaroIuXxcs B COCTaBe y4eOHO-METOANYECKOI0 KOMITJIEKCa M0 JUCIUIUIMHE.
4. T'moccapueM mo JUCHUIUIMHE B COCTaBE y4eOHO-METOMYECKOT0 KOMIUIEKCA 110 IUCITUTITNHE.
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Pa3znen 5. ®oHA O1LIEHOYHBIX CPEICTB /sl MPOBEeHUs TEKYIIEro KOHTPOJIS U
NMPOMEKYTOYHOM aTTeCTAMU 00yYAO M XCS

@DonO  OYeHOUHBIX Ccpedcm8 No

oucyuniune

npeocmasinsnem

cobou

COBOKYNHOCMb

KOHMPOIUPYIOWUX —~MAMeEPUanos npeoHA3HA4YeHHbIX ONid  USMEPEHUs YPOGHS  OOCIUINCEHUS.

00YUarWUMUC  YCMAHOBIEHHbIX — Pe3yIbmamos o00pa3o8amenvHol  NpocpamMMbl.

DOC no

OUCYUNIUHEe UCNONL3YEeMCs NPU NPOBEOCHUU ONepamuéHo20 KOHMPOTL U NPOMENCYMOUHOU
ammecmayuu ooyuarowuxcs. Tpebosanus x cmpykmype u cooepxcanuro POC oucyuniurvl
peanamenmupyromcs Ilonoscenuem o gponoe oYeHoUHbIX MAMePUaIos no NpPocPamMmam BblCUle2o
00pazosanuss — NPocpaAMMAam 6aKaiaspuama, Ma2ucmpamypbol.

5.1. [TacmopT (poH/Ia OLIEHOYHBIX CPEICTB

Ounas popma 00yueHus (NOJHBIH CPOK)

OueHoYHbIE CpPeACTBA

Koa nnaukaropa u

Ne Kontpoaupyembie pasaenbl (TeMbl) JAeCKpPUITOpa
- JTUCIHHUILTNHBI JI 113 (JI3, C3) CPO JOCTHKEeHHUS
KOMIIeTeHIU i
1 2 3 4 5 6
MarpHIIb! ¥ ONpeIesTe Na-1 OlK-2.1
1 YO YO, KP, IIPB I[1PB
Cucrema JIMHEHHBIX areOpandecKux NJ-2 OIIK-2.2
2 | ypaBHCHHIL YO YO, KP, IIPB [IPB NJI-4 OIIK-2.2
DIeMeHTBI BEKTOPHOM ayreOpbl Na-3 OIK-2.1
3 YO YO, KP, IIPB mpp | AA-4 OlIK-2.2
MeuorousieHsr. KoMruiekcHble drcia. NJa-9 OIK-2.1
4 YO YO, KP, ITPB IIPB WJI-11 OTK-2.1
JluHeiiHbIe OTOOpaKEHHSI Na-5 OIIK-2.1
5 YO YO, KP, IIPB [1PB N/1-6 OIIK-2.2
DreMeHTbI aHATTMTUYECKOH TEOMETPHH. N-7 OIIK-2.1.
6 YO YO, KP, ITPB IIPB NJ1-8 OIIK-2.2.
DyHKIMK OJTHOM JIEHCTBUTENIHHOM MIEPEMEHHOM Na-5 OIIK-2.1
7 YO YO, KP, ITPB IIPB N/1-6 OIIK-2.2
[penen ¢pynakuym. HenpepbIBHOCTS GyHKIMH. Na-9 OIK-2.1
8 YO YO, KP, ITPB [1PB WIT-11 OTK-2.1
JuddepeHimanibHoe  HCUHCTeHHe  (PYHKIMK N-7 OIIK-2.1.
9 | OJHOI MEPEMEHHOM. VO VO, KP, IIPB I1PB NJI-8 OIIK-2.2.
HHTerpaibHoe McUrcieHre (HEOMpeIeseHHbIN nJ1-5 OIIK-2.1
10 | MHTErpaN, ONpeNeNeHHBNi MHTEpan M ero | VO | YO, KP, IIPB IIPB | UJI-6 OTIK-2.2
TPUJIOKEHUS)
HuddepeHimanbHble ypaBHEHHSL. Na-9 OIK-2.1
11 YO YO, KP, ITPB ITPB WJI-11 OTK-2.1
Psiztpr. NJ-10 OIIK-2.2
12 YO YO, KP, ITPB ITPB WJI-12 OTTK-2.2
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q)y}IKL[I/II/I HECKOJIbKUX TICPCMCHHBIX.

WJ1-9 OTTK-2.1

13 YO YO, KP, TIPB ITPB N/1-11 OIIK-2.1
3aounas ¢opma 00yyeHus (MOJHBIH CPOK)
OueHo4YHBIE CPEICTBA Kox unankaropa
Ne Kountponupyembie pasaennl (TeMbl) 3 (13, U JIECKpUINTOpa
JUCIHHIIIAHDbI JI C3) CPO JTOCTHIKEHUSI
KOMIIETEH M
1 2 3 4 5 6
Marpuip! ¥ ONpeIETHTE I n/1-1 OIIK-2.1
1 YO | KP, IIPB I1PB
CucTeMa JIMHEHHBIX AeOpanyecKnX YPaBHEHHIA. NJ1-2 OIIK-2.2
2 YO | KP,IIPB ITIPB N/1-4 OIIK-2.2
DJIeMEHTBI BEKTOPHOM alre0phl Na-3 OIK-2.1
3 [IPB N/1-4 OIIK-2.2
4 Mmorouiensl. KOMIUIEKCHBIE YnCIia. PB N/11-9 OIIK-2.1
N/1-11 OIIK-2.1
JIuHelHbIE OTOOPAKEHHS nJ1-5 OIIK-2.1
5 [1PB N/1-6 OIIK-2.2
DJIeMEHTBI AHATTUTHYECKOM TeOMETPHHL N-7 OIIK-2.1.
6 [1PB NJ1-8 OIIK-2.2.
DyHKIMK OJTHOM JIEHCTBUTENILHOM MIEPEMEHHOM N-5 OIIK-2.1
7 ITPB N/1-6 OIIK-2.2
Tpenen Gpyrkimn. HenpepbIBHOCTH (QyHKIIHH. Na-9 OIK-2.1
8 YO | KP, IIPB I1PB VIT-11 OTTK-2.1
JnbdepenimaibHoe HCUUCTeHre (YHKIMN OTHOM N/1-7 OIIK-2.1.
9 | HEPEMCHHOM. YO | KP, IIPB IIPB WJI-8 OIIK-2.2.
WHTerpanbHoe  WCUHMCIEHHe  (HEOTpeIeIIeHHBIH nJ1-5 OIIK-2.1
10 | MHTCrpa, ONpEACNCHHBLA WHTErpar u ero | VO | KP, IIPB ITIPB N/1-6 OIIK-2.2
TIPYIIOKEHHS)
1 JudppepeHIMaTbHbIE YpABHEHHSL. PR N-9 OIIK-2.1
N/I-11 OIIK-2.1
PsizibL. N/1-10 OIIK-2.2
12 1PB N/1-12 OIIK-2.2
DYHKIUN HECKOJIBKHX IIEPEMEHHBIX. N/1-9 OIIK-2.1
13 I1PB N/I-11 OIIK-2.1
3aouHast popma o0yuenus (yckopenHoe odyuenue Ha 6aze BO, mosiHoe yckopeHHoe 00y4ueHue)
OueHoYHbIE CpeICTBA Kox unaukartopa
Ne KonTposupyemsie pa3aesinsl (TeMbI) 3 (13, H JEeCKPUITOPA
JTUCIHHUIIINHBI JI C3) CPO TOCTHKEHHUS
KOMIIeTeHIIU
1 2 3 4 5 6
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Marpuiip! ¥ OTpeIeTHTEIT HJI-1 OIIK-2.1
1 YO | KP,IIPB IIPB
Cucrema JIMHENHBIX areOpanyecKiX YpaBHEHHUH. N/1-2 OIIK-2.2
2 YO | KP,IIPB ITPB NJ1-4 OIIK-2.2
DrieMEHTbI BEKTOPHOM alreOpbI NJ1-3 OIIK-2.1
3 IIPB N/1-4 OIIK-2.2
4 Muorouiensl. KoMIUIeKCHbIE Yncia. PR NJ1-9 OIIK-2.1
N/1-11 OIIK-2.1
JIuHeiiHbIe OTOOpaKEHHS nJ-5 OIIK-2.1
5 [1PB N/1-6 OIIK-2.2
DJIeMEHTbI aHATIMTHYECKOM TEOMETPHH. N/1-7 OIIK-2.1.
6 I1PB NJ-8 OIIK-2.2.
DyHKIMY OTHO# JISHCTBUTEIHHOM NEPEMEHHOM /-5 OIIK-2.1
7 I1PB N/1-6 OIIK-2.2
Tpenen dynkim. HenpepbIBHOCTS (yHKIIHN. N/11-9 OIIK-2.1
8 Yo 1B WIT-11 OTTK-2.1
JTuddepeHnmansHOe Hedncaenne (QYHKIUU OIHON N1-7 OIIK-2.1.
9 | mepeMeHHOI. VO I1PB NJ-8 OIIK-2.2.
WHrerpaibHoe  WCUKCIEHHE  (HEONPEIEICHHBIN Na-5 OIIK-2.1
10 | uHTErpa, OMNpENCICHHBIA HWHTETpAT H  €ro IIPB NJ1-6 OIIK-2.2
TIPHIIOKEHHS)
1 JudppepeHIMaTbHbIE YPABHEHHSL. PR Na-9 OIIK-2.1
NJ/I-11 OIIK-2.1
PstibL. N/1-10 OIIK-2.2
12 1PB WJT-12 OTTK-2.2
DYHKIUN HECKOJIBKHX IIEPEMEHHBIX. N/11-9 OIIK-2.1
13 I1PB WJ-11 OIIK-2.1

OuHo-3a04Hasi popMa 0GyueHus (NMOJHBIN CPOK, YCKOPEHHOE 00yUeHHE, MOJTHOE YCKOPEHHO0e

o0yueHuHe)
OueHouHbIE CPEICTBA Kon
KonTpoaupyemblie pa3aebl (TeMbl) HHIHKATOPA H
Ne 3 (J13, JIeCKpUNTOpa
JTUCHHUILTNHBI JI CPO
C3) JOCTHKEHHSI
KOMIIeTeHI[U I
1 2 3 ) 5 6
Martpuiipl ¥ ONpeIEHTE N/1-1 OIIK-2.1
1 YO YO, IIPB I1IPB
Cucrema JIMHEHHBIX areOpanyecKux N/1-2 OIIK-2.2
2 | ypaBHEHHIA. vO YO, ITIPB I1PB N-4 OIIK-2.2
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OJeMeHTBI BEKTOPHOH anreOpbl

YO

YO, IIPB

IIPB

WJ1-3 OIK-2.1
WJI-4 OTTK-2.2

Muorouiensl. KoMIuiekcHBIE YmCia.

YO

YO, IIPB

IIPB

WJ1-9 OITK-2.1
WJI-11 OTIK-
2.1

Jlvmetiable oToOpayKeHHs

IIPB

WJ-5 OIIK-
2.1
WJI-6 OTTK-2.2

DIeMeHTHI aHATTUTIYECKOI TEOMETPHH.

YO

YO, IIPB

IIPB

WJI-7 OIIK-
2.1. UJ1-8
OITK-2.2.

OYHKIMH OJHON JCHCTBUTENBHON EPEMEHHON

YO

YO, IIPB

IIPB

WJ-5 OIIK-
2.1
WJI-6 OTTK-2.2

[penen dhyaximm. HerpepbIBHOCT (yHKITHH.

YO

YO, IIPB

IIPB

VJ1-9 OTIK-2.1
WJI-11 OTIK-
2.1

JuddepeHimanbioe  vcunciIeHUe — (PYHKIMH
OJTHOM IEPEMEHHOM.

YO

YO, IIPB

IIPB

WJI-7 OIIK-
2.1. UJ1-8
OI1K-2.2.

10

WarerpanbHoe umcuricneHre (HeorpeIeTieHHBIA
UHTEIpajl, OIpENCNICHHbI UHTEIpal M  €ro
TIPHJIOKEHMS)

YO

YO, IIPB

IIPB

WJ-5 OIIK-
2.1
WJI-6 OTTK-2.2

11

JuddepeHimanbHbie ypaBHEHHS.

YO

YO, IIPB

IIPB

VJ1-9 OTIK-2.1
WJI-11 OTIK-
2.1

12

Panel

YO

YO, IIPB

IIPB

WJI-10 OTIK-
22 WJI-12
OITK-2.2

13

(I)YHKI_[I/II/I HECKOJIbKHX NICPCMCHHBIX.

YO

YO, IIPB

IIPB

VJ1-9 OTIK-2.1
WJI-11 OTIK-
2.1

YcaoBHbIe 0003HAYeHNS OLeHOYHBIX cpeacTB (Ctoadusl 3, 4, 5):
YO — yctubiii (poHTaNBHBINA, UHANBUYAIbHBIN, KOMOMHHUPOBAHHBIN) OIPOC;

TPYIIIOBBIC KOHTPOJBHBIC, CAMOCTOATCIbHBIC pa6OTI)I, JAUKTAaHThI U T.I[.).

IIPB — nipoBepka pedepaToB, KOHCIIEKTOB, MEPEBOJIOB, PEUICHUN 3aJaHHi, BBIMOJIHEHHBIX
3a/IaHUI B JIIEKTPOHHOM BHJE U T.1.;
KP — KontponbHas paboTa (ayIMTOpPHBIE WM JIOMAIIHUE, UHIUBHUIYaJIbHbIC, TapHbIC WIH
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5.2. OnleHOYHbIE CPEACTBA TEKYIEro KOHTPOJIs
IlepeyeHb MpakTHYECKUX (CEMHUHAPCKHUX) 3aaHUI

Tema 1 «MaTpunbl U onpeaeJuTeN»

IIpakTuyeckue 3axanus 1-2.

3agaum ISl CAMOCTOSITEILHOTO PeleHus

1 3 3 3 5 9
1. Haiitu cyMMy U1 pa3HOCTb MaTpHII; A=|5 -1 0| »n B=|12 3 -5
4 1 2 -1 0 1

, y A 3 9 : -9 3
. Haiitu matpuny C =24 + 5B, eciiu A= 7 5"°7| 5 _s

3. Haiitu mpousBenenus matpuil AB u BA, ecii OHH CyIIECTBYIOT:

-1 3 2 5 1
5 A=[2 0 1| B=|109
0 1 -1 5 2
1 6 1 9 1
b)A=309,B—3—12
1 2 3 5 3

2 1 -2 3
1
1 2 3 4 |o
€) 2 1 -2 3] " |s
-3
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3
1 -1
4. BbBIYACIUTH 2 -3

5. BbeIUHCIUTE OIMpCACIINTCIIN

3 4

) lg —s5
4 -3 5

by |3 -2 8
1 -7 -5

6. Haiitu oOpaTHBIC MATPHUIIBI TS CIIETYIOUINX MATPHIIL:

coOSa -Sina
a) A=| .
sind COSa

2 5 7
n A=|6 3 4
5 —2 -3

7. Pemmth MaTpU4HbIC ypaBHEHHUS:
(3 2| (12

) s 4] |5 6
2 1 10 7

6) X =
11 8 1 2

Tema 2 «CucteMbl JHHEHHBIX aJIre0panvyecKux ypaBHeHHi»
IIpakTnyeckue 3aganus 3-4.

3agaum A1 CaMOCTOSITEJIBHOTO PeLIeHH s
Pemnts cucteMsl ypaBHEHUN METOIAMM:
- ["aycca;
- Kpamepa;

- 00paTHOW MaTPHUIIBL:
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(2% + X, — %, =0
3X, +4X,+6=0
X +X;=1

(3% + X, + X%, =5

N

X =X, + X% =1

X, —2X%, + X%, =0

Tema 3 «1eMeHTHI BEKTOPHOM aJredpbi»

IIpakTHyeckoe 3axanue S.

3agaum IS CAaMOCTOSITEJILHOTO PeleHust

1. Haiitu ckansipHOE TIPOU3BEICHUE BEKTOPOB A = 3i+ 4j +5ku b=4i+ 5j -3k
2. Haiit BeKTOpHOE IPOM3BEACHUE BEKTOPOB A = 2i+5)+ku b=1+2)-3k.

3. HaiiTu  cMmemaHHOe  TNPOW3BEICHHE  BEKTOPOB  d = - j+k, b=i+]j+k,

c=2i+3j+4k .

4. BbIUMCIUTH CKaIAPHOE IPOM3BeleHHEe BekTopoB a u D, ecim |§|=5 = 5, ‘b‘:4 u

BEKTOPBI 00pa3yroT yrou 45°.

5. Haiitu ‘ﬁ , €CIIH A(l; 2 3) u B(3; -4 6),
6. Tloka3ars, uro Bexkropsr &= (1—3]+2K, b=3i—-7]+8k, c=i—j+Kk
KOMILIAHAPHBI.

7. BpluumcnuTh mIOMAAb TPEYroJibHUKa C  BEpLIMHAMH A(Z; 2, 2) , B (4; 0; 3) :
C(0;10).

8. Ompenenuth CMeNIaHHOE MPOM3BEJEHHE BEKTOPOB a = (—3, 4,1) . b= (5, 2, 3) ,
c= (1, 4, 6) . MiccneioBath BEKTOPBI Ha KOMILIAHAPHOCTb.
9. Haiitn 00BEM TpEyroJIbHON MUPAMUIBI C BEPITHHAMHE A(O; 0; 1) , B (2; 3 5) ,
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C(6;2;3), D(3,7;2).

Tema 4 « MHorowienbl. KoMmiekcHbIe YHCIa»

IIpakTuyeckue 3axanus 6-7.

3agaum ISl CAMOCTOSITEILHOTO PeleHus

1. Pemmth KBajmpaTHOE ypaBHEHHUE 4X2 —20x+29=0.
2. Jlanbl KoMuiekcHble unciaa Z, =9—121, 2, =—6+8i.
Z
Haittu: &1t 200 L= 25 412y, —
Z,
3. KomrmrekcHsie uncina Z; = 1- i, Z, = —\/é -1 MPEJICTaBUTh B TPUTOHOMETPHYECKOM
Zl
dopme u HaiTh 2y -2, — .
Z2
4. Haiitu Bce 3HaYECHUS \/4 -1.
5. BosBecTu B cTeleHb JaHHBIE KOMIUIEKCHBIE YUCIIA:
a) (3+ 4i)2
\3
by (1+2i)
-\ 4
c) (—1+ |)

Tema 6 «J1eMeHTbI AaHAJIUTHYECKOI TeoOMeTPHN»

IIpakTH4eckoe 3aganue 8.

3agaum AJ1s1 CAaMOCTOATEILHOIO pelICHUs

1. OmpenenuTh pacCTOSHUE MEX]TY TOUKAMHU: A(3; 8) H B(—Z; 5) .

2. Tloxa3aThk, 4TO TPEYTONBHUK C BEPUINHAMHU A(4; 3), B(7; 6), C(Z; 11) - IPAMOYTOJIBHBIH.

3. TlokazaTh, 4YTO TPEYroALHMK C  BEPIIMHAMH A(2;-1), B(4;2), C(5;1)

paBHOOEIPEHHBII.
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Haiitu Touky nepecesenns mpsvbix: 2X+Y—1=0 y X+2y+1=0,

CocTaBuTh ypaBHEHHUE IPSIMOM, IPOXOAIIEH Yyepe3 TOUKY M (—1; 2) [apaJuICIbHO IIPSAMOM

y=-3x+1.

CocTaBUTh ypaBHEHHUE IPSIMOMW, MPOXOIALIEH Yepe3 TOUKY M (—3; —1) NEPIEHIUKYIISIPHO

npsmoii 2X+Y—-3=0,
CocTaButh ypaBHeHue npsimoit, npoxoasueii uepes roukn AL 2) u B(=2;3) .

TpeyroabHUK 3a7laH CBOMMH BEpIIHHAMH A(l; 2), B(—Z;l), C(Z; 3). Haiitu muny ero

BBICOTBI, IPOBEAEHHON U3 BEPIIUHBI A.

Cropoust AB, BC, AC rpeyronsuuka [JABC  3agansl cooTBETCTBEHHO —ypaBHEHUAMH:
4x+3y—-5=0, Xx—3y+10=0, Xx—2=0. Ounpegennrs xoopaunarsl BepumH

[JABC.

Tema 7 « DyHKIIUM OAHOM JeICTBUTEIbHOH NepeMeHHO»

IIpakTnyeckoe 3ananue 9.

f)

9)

33}13‘11/1 MJIA CAMOCTOATEC/ILHOI'0 PCIICHUS

1. Haiiti 061acTb ONpeenenns hyHKmi:
f(x) =X —25

f (X) =1g(5x* +4x—09)
f(x)=vx-lg(2x-3)

f (x) = arcsin(2x” + x)

3x-1

J5x+35

f(x) =X —4+,/1—2i5x2

f(X) =/(Xx=9)(x+19)(x —21)

f(X)=
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2. Haiitu obnacts 3HaUeHUN (DYHKITHIL:
a) f(x)= ‘X‘ +1
b) f(x)=2+5sinx

5
C) f(X)=;

d) f(x)=1-3cosx

e) f(X)=-x"+8x-13
3. YcTaHOBUTH YETHOCTH MJIM HEUETHOCTD (DYHKITUH:

a) f(x)=x"sin7x
by (x)=5|x-3Yx*

o f(x)=x*3x+2sinx

2Xx°

0 T0=2—
1+Xx
e T(x)= Igﬁ

Tema 8 «IIpenes pynkuuu. HempepbsiBHOCTH pyHKIMI»
IIpakTnyeckoe 3aganue 10.
3agaun VI8 CAMOCTOSATE/ILHOIO PeLICHUS

Haiitu npenenst GyHKIHIA:

. X" +3x+42
a) lim ———
x>-22x° +5x+2

A x+xE =2
by lim

x—>-1 x+1

2% =3x+1
2 lmx3+2x—3
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. x?+4x-21
d) lim >
x>3 2x° —7x+3

_ 2x*+5x—7

1 3x% —x—2

lim JX+4-1
" >-3.[3—2x —3

. 2X+3-3
9) lim———F——
>3 2—-+IX+1

- 2-3x-x’
im oz x—1

| | ( 12 1 j
) lim| %2736 " %6

sin 2x
i) lim
x—0 tg 3x

h)

. t9°3x
x=01—Cc0Ss4X

arctg(x® +3x)
) lim :
x>0 arcsin 2X

- 1 9x+5
m 122(“;)

Tema 9 «/InddepenuuanbHoe ncuncjieHue GyHKUHMU OHOM NepeMeHHOIN»

IMpakTuyeckue 3aganus 11-12.

3agaum AJ1s1 CAMOCTOATEIBHOI0 peuicHusA

1. Haiitu npon3BoaHbIE PYHKITHIA:
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y Y =3X"+5x>+2x* —9x+1

2 y=c0s’7X°

2

3 Y=arcsin x| <1

1+ x*

» Y=X-sin2x°

X

6) Y =In(v2sinx+1++/2sinx—1)

_sinX—cos X
Sin X+ COS X

7)
4x’ +9x3 41

8) y=¢€

sin x

9 Y=X

2. Haiitu npon3BOIHYIO0 BTOPOTO MOPSAKA:
1 . 2

y =——XSIN3X — —C0S3X
9 27

3. Tlokazath, uTO (QYHKIHUSA y= sinlnx + coslInx YIIOBIIETBOPSIET ~ YPaBHEHHUIO:

X*y"+xy' +y=0
o 4 . 3 3
4. Haiitu npousBoauyo Y, or nesBHOW Qpynkuun: X + Y —3xy=0

d :
5. Haiitu yl=d—y,ecm/1 X=acost, y=asint
X

6. Haiitu npenens! GpyHKIMHA, HCTIONB3Ys paBuiio JlonuTans:

34



o X*+x?=5x+3
a) lim . >
x>1 X* —4X° +5X -2

. X+ x2=6X
by lim—;
xoo X*—X+16

i In(x*-3)
9 2 X2+ 3% 10

7. Haiiti nHTEpBaIBEI MOHOTOHHOCTH M HCCIIEIOBATh (PYHKIIMH HA SKCTPEMYM:

a) y=%x3—2x2+3x+1

2
¢ y=XIn"x
8. Haiitu HaubosbIlIee 1 HAUMEHBIIICe 3HAYCHUS (PYHKITUU:

a) Y= X" —8x*—9 a oTpeske [—1; 1]

x>+ 4
by Y= T Ha OTpe3Ke [1; 3]

c) y=(X—2)2e‘X Ha OTpE3Ke [0; 5]

9. OO6Bvém mponykimu U (yci.ed.) 1exa B TedeHHE padouero AHS MPEACTaBIsSeT (PYHKIIHIO

U=—t>—5t°+75t+425, rme t- pabouee BpemMs B uacax. BbIUMCIHTH

MMPOU3BOAUTCIILHOCTDH Tpyaa qcpes3 2 gaca IIOCJIC HaydaJia pa60TLI.

Tema 10 «MHTErpabHOE HCYHCIeHUE (HeONpPeAeIéHHBIH HHTErPaJl, onpeae1éHHbIH HHTEerpas
U ero NMpPUJI0KEeHHU))

IIpakTHyeckoe 3axanue 13.

3agaum AJ1s1 CAMOCTOATEILHOI0 pelICcHUs

1. Haiitu unTerpansr:
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(x> +1)°

a) —X2 dX
. c  COS2X dx
) J cos? xsin® x

¢ Sin xdx
) J1+9cosx

X4
Q) j—mdx

e) ..\/m sin 5xdx
) .' In xdx
9) : X oS 9xdx
h) : X In xdx
dx
) I x@+nx)°
arctg® 2xdx
I Thae
K) IX3€X4+5dX

2. Haiitm o0bpeM mpomyKimu, MPOU3BENCHHON 3a 2 rona, ecnu QyHknus Ko6ba-/lyrmaca mmeer

pan Q(t) =(1+1)e™.

3. BprucIUTH ONMpeneéHHbIe HHTETPAITBL:

1
2 '([ X(3—x?)°dx
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j’- xdx

°) 0 1+ 3X

0 Jxﬂnxdx
0

4. Bpluucauts miomaab GUrypsl, orpaHUYEHHOM JTMHUAMU:
2 2
y=4-X°, y=Xx"-2X
Tema 11 «/Inddepennnanbubie ypaBHEeHUS»

IIpakTHyeckoe 3aganue 14.

3agaun 1J1sl CAMOCTOSITEILHOTO pelICHUs

1. Peumrs nuddepeHipanbbie ypaBHEHHUS C pa3IesSIIOIIUMUCS TEPEMEHHBIMHU:

) xy'—-y=y’
m) xyy' =1—x°
. Ay +L
n) y —x W 2
y

2. Pemmts omHOpOIHBIE MU QepeHIIaTbHBIE ypaBHEHUS:

a) y’=X_1
X

,_x+2y

b) X

3. Peumrs smHelHble QG GepeHIaIbHbIe YpaBHEHHS IEPBOTO MOPSIKA!

dy vy

— 2 =X
3) dx X

dy 2y .,

— 4+ —==X
b) dx x
o y-y=¢
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4. Pemure nuddepeHnuanbHble YpaBHEHS, UCTIONB3YsI TIOHMKEHUE TIOPSIIKA:
a) Yy =¢€

by Y =Inx

9 2yy"=(y)*+1
5. Pelmnth mMHEHbIE OTHOPOIHBIC TH(bGhEPEHIHATBHEIC YPABHEHHS:
a) Y'—-2y'+17y=0
b) y'—8y +16y=0
o) 2y"-5y'+2y=0
6. Peruurs TMHEHHbIC HEOTHOPOIHBIC AH((EPEHIHATBHBIC YPABHCHIIS:
a) Y -4y +4y=x
b) y'+2y'+y=e”
o Y-8y +7y=14
7. HaiiTu pemenns ypaBHEHHU, yI0BIETBOPSIONINE HAYATHHBIM YCIOBUAM:
a) Y -2y+y=0, y(2)=1 y'(2)=-
b y'+y=4e", y(0)=4, y'(0)=-3
o Y'+2y'+2y=xe, y(0)=0, y'(0)=0
Tema 12 «Paabi»

IIpakTHyeckoe 3aganue 15.

33}13'-11/1 MJIAA CAMOCTOATEC/IbHOI'0 PCIICHUSA

1. HccnemoBaTh CXOAUMOCTH psifia, MPUMEHHUB HEOOXOIUMBIN TTPU3HAK CXOAMMOCTH:
Z 5n+6
a
) ~100n-1
b
) Z n(n +1)
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4n? 25
© ZJ_+5o

2. HWccnenosarh CXOAUMOCTS psjia, UCIOJB3Ys Ipu3HaK Jamamoepa.
. n
D Do
n=1 5
o0
b) Z—

~=n

5 le n(n +1)

3. Pa3noxuTh B cTeneHHoM psin 1o creneHs M X (yHKIUU:

e -1
a) Y=
X
1-e
by Y=
y—|n1+_x
2 1-x

4. PaznoxuTh B psia Maxiopena Gyukmnuo Y = Cos’ X,

5. Haiitu 061acTh CXOUMOCTH CTETIEHHBIX PSIOB:

2 X3 Xn
b) I+ X+ —+—+..+—+..
2!

n!
o) L+Xx+2°x*+..4+n"X"+...

Tema 13 «@yHKIMM HECKOJIbKHX IePeMEHHbIX»

IIpakTHyeckoe 3axanue 16.
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3agaum 11l CAaMOCTOSITEILHOTO PeleHus

1. Haiitu yacTHBIC POU3BOAHBIC IEPBOIO MOPSIIKA:
a) Z=X+2y*—3xy—4x+2y+5

b) Z= e (*+y?)
o z=In(x*+y?)

2. Hana ¢ymkuus Z = f(X, Y) Tpebyercst Hailitu: monHbl guddepeHnmran dZ; YaCTHBIC
0’z 0z
MIPOM3BOJHBIC BTOPOTO  IMOPSIKA X2’ 5)/2 U CMCIIAHHBIC YACTHBIC IPOU3BOJHBIC
o’z 0z
Oxoy  Oyox

X
a) Z=arctg—

y

b) Z=+/2Xy+ Y’
X—y
1=—">
c) x2+y2

3. Uccnenosats Ha sxerpemyM dpyuxumio Z = f (X, Y):
a) Z=X—Xy+y +9x—6y+20
b) Z=X+Xy+Yy>—3x—6y
o) z=3xy—x"—y’—10x+5y+3

4. Haiiru rpajuent Qykipn £ = Xzy—5y3 B Touke Py (2,1

5. Hamwmcarp ypaBHeHHE KacaTeIbHOW IUIOCKOCTHM W YpaBHEHHE HOpPMalM K MOBEPXHOCTH

3x2y+2xz—yz+x+1=0 srouke Mo(Xgs Yo125), ecmn X =1, Y, =—-2.
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5.3. TeMaTHKa NHCbMEHHBIX PadoT 00y4aKOIIMXCSH

OO6yuatomuecst 3a09HON (GOPMBI 00yUEHHUSI BBHITIOHSIOT JOMAITHIOK KOHTPOJIBHYIO padoTy.
Y4eOHO-MeTOInYeCKHe MaTepHaibl, HEOOXOAUMBIE ISl BBIOJIHEHHUS paboThl, coaepkarcs B Y MK
10 TUCIUILUINHE.

5.4. IlepeyeHb BONPOCOB MPOMEKYTOUYHOI aTTeCTAIMU 10 AUCUMILIMHE

Bomnpocskl Kk 3k3aMeHy

Bomnpocs! 1J1st ToAroToBKH K 3a4éty (1-69), 3x3ameny (1-132)

Marpuiibl ¥ onepay HaJy HUMU.
OnpenenuTeny U UX CBOKMCTBA.
OOpatHast MaTpuIia.
Panr marpuiipl.
CJIAY. OcHOBHBIE ITOHSATUS U OIIPE/IEIICHUSL.
Cucrema N IMHEHHBIX YpaBHEHUI ¢ N IepeMeHHbIMU. MeTo/1 00paTHOI MaTpHIIbL.
CJIAY. Meron I'aycca.
CucTeMbl JIMHEHHBIX OJHOPOHBIX YpaBHEHU. DyHAaMeHTalIbHAs CUCTEMA PELLICHUI.
Mopenb JIeoHThEBa MHOTOOTPACIEBOM 3KOHOMUKH.
YpaBHEHHE TPSIMOIA € YTIIOBBIM KOA(PHUIEHTOM.
OO0r1iee ypaBHEHHE MPSIMOM U €70 YaCTHBIE CITyJau.
Touka nepeceuenust npsaMbIx. [locTpoenne npsmMoli 1o €€ ypaBHEHUIO.
Boruucnenne  yrma  Mexay  IByMs  NpAMBIMA.  YCIIOBUS — MApAJUICIBHOCTH
MEPIEHUKYIIIPHOCTH ABYX MPSIMBIX.
YpaBHeHUE NPAMOIA, MPOXOAIIEH YEpEe3 TaHHYIO TOUKY B 33JJAHHOM HaIlPaBJICHUU.
YpaBHeHue NpsMOH, TPOXOAALIEH Yepe3 JBE TaHHbBIE TOUKH.
PaccrosiHue oT TOYKM A0 MPSMOH.
Onpenenenre KpuBOil BTOporo nopsaka. OKpy*HOCTb.
Druric.
l'unep6omna.
[TapaGona.
CkansipHble 1 BEKTOpHBIE BeTMUUHBL JIMHEIHbIe onepaluy HaJl BEKTOPaMHU.

Vron Mexty 1Bymst BekTopamu. IIpoekius BeKTopa Ha 0Cbh M COCTaBIISIIONIAs BEKTOPA IO OCH.

PaznoxxeHre BekTopa Ha COCTABIISIIONIME 11O OCSM KOOPJIMHAT.
Hanpagnsironme KOCHHYChI BEKTOpA.

VYcnoBre KOJTMHEAPHOCTH IBYX BEKTOPOB.

CkasipHOE IPOU3BEICHHE IBYX BEKTOPOB U €TI0 CBOMCTBA.

BekropHoe npousBeeHre 1 ero CBOMCTBA.

CmMenraHHOe MPOU3BEAECHHUE TPEX BEKTOPOB U €I'0 TE€OMETPUUECKUIN CMBICI.
VYcnoBre KOMITAHAPHOCTH TPEX BEKTOPOB.

AnreOpanueckas popMa KOMITIEKCHOTO urcia. JIeHCTBHS ¢ KOMIUIEKCHBIMH YHCITAMU.
Tpuronomerpryeckas Gopma KOMITIEKCHOTO YHCIIa.

[okazarenbHast hopMa KOMIUIEKCHOTO YHCIIA.

Crenenb KOMITIEKCHOTO yncna. KopeHs N-ii cTeneHn u3 KOMILIEKCHOTO YiCIIa.
Cxema ['opHepa ¥ KOpHU MHOTOYJIEHA.

n

Haxoxnenne Hambompiiero obmero memurens (HO/[) nByx MHOTrO4sIeHOB € MOMOIIBIO MX

Pa3JIoKeHUs Ha HENPUBOIUMbIE MHOKUTEIH.
JIuneitnsle otoOpaxkeHusi. OCHOBHBIE TOHSTHSL.
[TpeoGpazoBanme KOOpAMHAT.
EBKIMI0BO POCTPAHCTBO.
JIvHeiHbIe onepaTopbl U MX CBOWCTBA.
CobcTBeHHBIE BEKTOPHI M COOCTBEHHBIE 3HAYEHHUS JIMHEHHOT0 oreparopa.

41



41.
42.
43.
44.
45.
46.
47.

48.
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81.

82.
83.

84.
85.
86.
87.

OpToroHanbHbIi 6a3KC U OPTOrOHATIBHBIE TPE0OPA3OBAHMS.

[TpuBenenre kBagpaTHIHOM (HOPMBI K KAHOHHYECKOMY BH]TY.

Pa3mepHoCTb 1 0a31c BEKTOPHOTO MPOCTPAHCTBA.

Kpurepuit CusibBecTpa 3HaKOOIIPEACTIEHHOCTH KBaIPATUIHON (DOPMBI.

HopMaiibHb1id BEKTOP TUIOCKOCTH. Y paBHEHHUE IJIOCKOCTH, ITPOXOAAILIEN Yepe3 JAHHYIO TOUKY.
OOr1iee ypaBHEHHE IUIOCKOCTH U €T0 YaCTHBIE CITydaH.

Yrom Mexay IUIOCKOCTSAMH. YCIOBUS NApPAUICIBHOCTH U INIEPHEHIUKYIIPHOCTH  IBYX

IUTOCKOCTEH.

[Ipsimast B mpoctpancTe. OOIIuMe ypaBHEHHS IIPSMOM.

Kanonuueckue ypaBHeHUs IPSIMOM.

YpaBHEHUS MPSIMOM, IPOXOIAIIEH Yepe3 IBE TOUKHU.

Yroa Mexy IByMsI IPSIMBIMU. Y CIIOBUSI TAPAUIENBHOCTU U NEPIIEH IUKYIIIPHOCTH NPSIMBIX.
Y cnoBus napajuieIbHOCTH U IEPIEHUKY/ISIPHOCTH MPSIMOM U TJIOCKOCTH.

Touka nepeceyenyst IPSMON € INIOCKOCTBIO.

PaccrosiHue OT TOYKM 10 IJIOCKOCTH.

Ilonstue MHOXecTBA. YKCIOBBIE MHOXKECTBA.

[NonsTre ¢pynkupm. OCHOBHBIE CBOMCTBA (DYHKITHIA.

Onementapuble hyHkimu. Knaccudukanus GyHKumii.

[Ipenesn unciioBoi nocaen0BaTeIbHOCTH.

Ipenen GpyHKIMU B GECKOHEUHOCTH U B TOUKE.

beckoHeuHO Maible BEIMYMHBI U MX CBOWCTBA.

beckoHeuyHo OosibIiIe BETMYMHBI M MX CBOMCTBA.

OcHoBHbI€ TeopeMblI 0 Tipenenax. [Ipru3Haku cyiiecTBoOBaHus Mpeea.

3amedaTeNbHbIE IIPEIEIIbL.

HenpepbiBHOCTS (hyHKIIMH B TOUKE. TOYKM pa3phiBa U UX KITACCH(DUKAIHS.

Teopemsl Betiepirpacca u bonbiiano-Koiiu o HenpepbIBHON Ha 0Tpe3Kke (DyHKIUH.
Onpenenenye Npon3BOIHON, €€ MEXaHUYECKUN U TEOMETPUIECKHUIA CMBICIL.

3aBUCHMOCTb MEXTY HEPEPHIBHOCTBIO U TU(P(HepeHIINPyeMOCTBIO (DYHKIIUH.

OcHnoBuble npaBuiia quddepertpoBanus. [I[pon3BoHas Cl0XHONM 1 00paTHON (DYHKITHIA.
ITpou3Bo/iHbIE OCHOBHBIX JIeMEHTAapHBIX (DyHKIMH. [ToHATHE TPOM3BOHBIX BBICIIUX MOPSIKOB.
DKOHOMHYECKUH CMBICIT ITPOU3BOTHOM. Vcrionb30BaHe MOHATHS IPOU3BOAHON B 3KOHOMHUKE.
DnacTUYHOCTh (QPYHKIMH U €€ CBOICTBA.

YpaBHEHHME KacaTeIbHOM M HOPMAIH K KPUBOM.

Huddepeniman GpyHKIUM U €ro reoMeTpuueckuii cMbici. Juddepenimans! BBICIIMX TOPSIIKOB.
Teopema depma.

Teopema Pors.

Teopema Jlarpanxa.

Teopema Jlorurarts.

HeoOxommMeble 1 1OCTaTOYHbIE YCIOBHS BO3pACTaHUsI U yObIBAHUSI (PYHKIIMH.

OkcrpemyM ¢GyHKIuH. HeoOX0MMMBIi U JOCTaTOYHBIN PU3HAKYU CYILIECTBOBAHMUS SKCTPEMyMa

¢byHkimu. JlocTaTouHbIA MPU3HAK CYILIECTBOBAHUS SKCTPEMYMa, OCHOBAHHBIN Ha 3HAKE BTOPOM
IIPOU3BOIHOM.

Hawubonbiiee u HanMeHblIee 3Ha4YeHNe (PYHKIIMHM Ha OTPE3Ke.
Bemyknocts 1 BorayrocTs rpaduxa GpyHkimu. Touku neperr6a. ACUMITOTHI Tpaduka

byHKIMY.

OOm1as cxema uccieoBaHus (QYHKIMM U IIOCTpOeHUE e€ rpaduka.
[onsitue nepBooOpa3Hoii 1 HeorpenenéHHoro HTerpaia. CBoicTBa HEONPEAEIEHHOTO

HHTCTpaIa.

['eomeTprueckmii CMBICT HEOTIPEAECTEHHOTO MHTETpaAIA.

OcHOBHbIE METO/IBI MHTErpHpOBaHusl. IHTErpupoBaHue METOJIOM Pa3JIOKEHHUSI.
MeToa MHTErpUPOBaHMUS TTO YaCTSIM.

WuTerpupoBanue NpocTeHIMX palMoHABHBIX IPOOEH.
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88. Merton HeornpeneEHHBIX KO3 (PUIEHTOB.

89. MHwurerpanphas cymma. [loHsiTre onpeaenéHHOro nHTerpania.

90. T'eomeTpuuecKuii 1 3KOHOMUYECKUI CMBICI OMPEACIEHHOTO HHTETpaja.

91. CgoiictBa onpeaenénHoro narerpaia. @opmyna Herotona-JIeiiOnua.

92. 3amena nepeMeHHOU U (POPMyIa MHTErPUPOBAHUS 10 YACTSIM y ONPEAEIEHHOTO HHTETpaa.

93. T'eomerpuyeckue MPUIIOKEHUSI ONPENIENIEHHOrO HHTErpaa.

94. HecoOcTBeHHbIE HHTETPATIBL.

95. Vcnonp3oBaHue HOHATHS ONPENEIEHHOTO UHTErPpasia B 5KOHOMHKE.

96. duddepennmanbubie ypaBHeHUs.. OCHOBHBIE TIOHSITHSL.

97. Juddepenumanbabie ypaBHEHUs IIEPBOro Mopsaka. Teopema o CyliecTBOBaHUU U €JMHCTBEHHOCTH
pEICHUS.

98. Muddepennmansabie ypaBHEHUSI C PA3ICISIFOIIMMICS IIEPEMEHHBIMHU.

99. Opnopoanble mudhepeHnmaTbHbIe YpaBHEHHS IEPBOTO MOPSIIKA.

100. JIuneiinsre muddepeHaibHbie YpaBHEHHU TIEPBOTO MOPSIIKA.

101. Muddepenimanbaple ypaBHEHHS, JOMTYCKAIOIIHE OHWKEHUE TTIOPSIKA.

102. JIuneiinwie quddepeHpanbHbie YpaBHEHHSI BTOPOTO MOpsAKa C IOCTOSIHHBIMU KO3 duitenTamu.

103. TonsTre 0 M hepeHINATFHBIX YPaBHEHUSIX BBICIIINX MTOPS/IKOB.

104. Ucnonn3oBanue nuddepeHInaabHbIX ypaBHEHHH B 5KOHOMUUECKON TTHAMUKE.

105. OcHOBHBIC TTOHATHS YUCIOBBIX PsiIoB. CXOIUMOCTB Psijia.

106. CxoauMoCTh T€OMETPUIECKOTO PsjIa.

107. CaolicTBa YUCIIOBBIX PSIIOB.

108. HeoOxomumblii IPU3HAK CXOMMOCTH. | apMOHHYECKU psil.

109. PszpI ¢ momoxuTeNbHBIME WieHaMu. [Ipru3HaK cpaBHEHHS PSIIOB.

110. TlIpuznak JlamambGepa.

111. WurerpanbHelii npusHak Kormm.

112.  3nakomnepemennbie paapl. [Ipuznak JleiiOHuIa.

113.  OcraTok psizna v ero oleHKa.

114. O6nactb cxomuMOCTH (PYHKIIMOHATIBHOTO PAAA.

115.  IIpaBuibHO cxopsmmecss (yHKIMOHAIbHBIE PS/bl U UX CBOWCTBA.

116.  Crenennble psbl. O6IACTH CXOAMMOCTH CTENEHHOTO psijia. CBOMCTBA CTENEHHBIX PSIJIOB.

117. Pa3noxeHne HEKOTOPHIX dJIEMEHTapHBIX (HYHKITHI B psiyibl Toitiopa 1 MakiopeHa.

118. YucnoBbie bl ¢ KOMIUIEKCHBIMH WIEHAMH.

119. CrenenHble psbl B KOMIUIEKCHOM 00JIaCTH.

120. ®ynxuus ABYX nepeMeHHbIX U e€ o0nacThb onpeneneHus. [ papuk GyHKIMM 1BYX HepeMEHHBIX.

121. ®ynxums TpEX v OONBINETO YMCIIA IEPEMEHHBIX.

122.  Tlpenen pyHKIMM HECKOIBKUX MepeMeHHbIX. HenpepbiBHOCTH yHKIMHN. Touku pa3psiBa.

123.  YacrtHple MpOM3BOAHBIE ITEPBOTO MOPs/IKA. [ €OMETpIYECK A CMBICT YaCTHBIX TIPOM3BOHBIX
(GYHKLMN IBYX TIEPEMEHHBIX.

124.  YactHple MPOU3BOIHBIC BBICIIIMX MOPSIKOB.

125.  Tlonuslit quddepeHiman GyHKINM HECKOIbKUX NepeMeHHbIX. Jnddepennmanb! BbICIIX

TIOPSIJTKOB.

126. JIuddepenumpoBaHme CIOKHBIX U HESIBHBIX (DYHKIIHH.

127.  TIpowsBojHas B TaHHOM HarpaBJicHUH. [ parieHT QyHKIUH.

128. KacarenbHast IIIOCKOCTh ¥ HOPMAITh K TIOBEPXHOCTH.

129. DOxkcrpeMyM QYHKINH JBYX HE3aBHCHMBIX MTEPEMEHHBIX.

130.  Haubonbliiee u HaUMEHbIIIEe 3HaYEHUE (DYHKIHH.

131.  Vcnosssii skcTpeMyM. Metox MHOKUTeNEH Jlarpamka.

132. ®DyHKIMM HECKOJBKUX MEPEMEHHBIX B SKOHOMHYECKOM TEOPHH.



Pa3nen 6. OneHouHble CpeICTBA MPOMEKYTOUHOM aTTeCTANNH (C KIKYAMM)
1. Buwibepume 00umn npasuibhblil Omeem.

3 2 1
2 5 3
Onpenenurenb paBeH ...

3 4 2

a) 3

b) 0

c) 5

d) -3

IpaBuabHbIii oTBET: d)

2. JlBa mpenena, 3HAYCHUS KOTOPBIX PABHEI 5, ...

(8vi0epume 06a 6epHbIX BAPUAHMA OMEEMA)

Iimsin5x
a) Xx—0 X
. sin5x
) lim——
x—0 5)(
. sinx
o lim——
x—0 5)(
Iiisinx
d) x—0 X

IMpaBunbHbIi 0TBeET: a), d)

3. Vkaosrcume npasunvuyro nociedoeamenvHocms 2manog bluucieHus 00pamHol Mampuysl
Jlana xBajpaTHast MaTpuLa A, ONPeeINTENb KOTOPOI HE paBEH HYIIIO.
d) HaxXOXJCHHE AIreOpayueCKHUX JIOMOJHCHUH DJIEMEHTOB TPAHCIIOHUPOBAHHONW MATPHIBI U
COCTaBJIEHUE COIO3HOW MaTpPHIIbI;

b) BBIUHMCIICHHE ONMPEAEITUTENS HCXOMHON MATPHUIIBL;
C) HaxOXJEHHE TPAHCIIOHUPOBAHHON MATPHIIBI K JJAHHOU;
d) BerUHCIEHNE 0OPATHOI MaTPHIIBI IO GOpMyIIe

IpaBuabHbIii oTBeT: b)-¢)-2)-d)

4. Vrkasxxcume npasunvHoe coomeemcmseueMexly TAIOM MaTPUYHOTO ypaBHEHUS U (popMynoi s
€ro peuIeHus:

) AX =B
) XA=B
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3 AXB=C

BapuaHTbl OTBETOB:

a) X =A'CB*
b) X =BA™
9 X=A'B
IIpaBuJbHbBII OTBET:
1)-c
2)-b
3)-a

5. Ilpouumaiime mekcm u 3anuwiume pazeepHymviii 000CHO8aHHbI omeem. Omeem ciredyem

3anucams ¢ ManieHvbKolU OYKEbl:

JlaiiTe onpeneneHue NOHATUIO TOYKA MUHUMYMAa — 370 ...

[IpaBuibHBIA OTBET: €Cli MPHU NEPEXoJie Yepe3 KPUTUUYECKYIO TOUKY MPOU3BOIHAS (DYHKIIUU MEHSET
3HaK C «MHHYCa» Ha «IUIIOC» (omeem cmyoenma Modcem Oblmb Npeocmasien 6 UHmepnpemayuu,
9KBUBAIEHMHOU NPUBEOEHHOMY NPABUILHOMY OMEenty)

Pa3nen 7. [lepeuenn yueOHOil JuTepaTyphbl, HEOOXOAUMOIi 1JI1 OCBOEHUS TN CUMIJIMHBI

7.1. OcHoBHas JUTeEpaTypa

1. bepesuna, H. A. Beicirast maremaruka: yaeoHnoe mocobue / H. A. bepesuna. — 2-¢ u3a. —
CapatoB: Hayunas kuwura, 2019. — 158 c¢. — ISBN 978-5-9758-1888-1. — Tekct: 31eKTpOHHBIN //
Hudposoii o0Opa3oBaTebHbIH pecypce IPR SMART: [caiiT]. — URL:
https://www.iprbookshop.ru/80978.html

2. Kparkuii xypc Beicmieid maremaruku: y4eOHuk / K. B. banmaun, ®@. K. bamnmun, B. W.
Jxeddans [u ap.]; non penakuueit K. B. banoguna. — 3-e uzn. — Mocksa: amkos u K, 2019. — 512
c. — ISBN 978-5-394-03335-3. — Tekcr: anekrponnsiii // Lludposoii oOpasoBarenbHblii pecypc IPR
SMART: [caiit]. — URL: https://www.iprbookshop.ru/85606.html

3. Oxynesa, I'. JI. Jluneiinas anrebpa. AHanutuyeckas reomerpusi: yueoHoe nocooue / I'. JI.
OxyneBa, JI. b. Ilompmmnua, H. B. OBuapoBa. —  benropoxa: benropoackuil rocynapcTBEHHbBIN
texHonorndeckuii yansepcuteT uM. B.I'. Illyxosa, DBC ACB, 2020. — 88 ¢. — TekcT: 25eKTpoHHBIH //
[Mudposoit 00pa3oBaTeNnbHBIH pecypc IPR SMART: [caiiT]. — URL:
https://www.iprbookshop.ru/110191.html

7.2. JlonoTHUTEIbHAS JIUTEpaTypa

4, Mansues, . A. DnemenTts! nuneiHon anredpsl. Y.1: yueOHoe nmocodue / U. A. Manbiies.
— HoBocubupck: HoBocubGupckuit rocyaapcTBeHHblil yausepcuret, 2019. — 251 ¢. — ISBN 978-5-
4437-0922-2, 978-5-4437-0923-9 (U.1). — Tekcrt: anexrponHslii // Lludporoit 00pazoBaTenbHBIN pecype
I[PR SMART: [caiiT]. — URL: https://www.iprbookshop.ru/93564.html

5. [Hankun, A. C. 3agaun ¢ pemeHus MU 0 BBICIIEH MaTeMaTHKe, TEOPHUH BEPOSATHOCTEM,
MaTeMaTHYECKOW CTAaTUCTHKE, MaTeMaTHYeCKOMY TPOTPaMMHUPOBaHUIO: y4deOHOe TocoOue Juis
OakamaBpoB / A. C. lankun, B. A. llankun. — 8-e u3a. — Mocksa: [Jamxkos u K, 2019. — 432 ¢. —
ISBN 978-5-394-01943-2. — Texkcr: snexrponnsiii // Lludposoit obOpasoBarenbHbli pecypc IPR
SMART: [caiit]. — URL: https://www.iprbookshop.ru/85140.html

7.3. Ilepeuens pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKANMOHHOI ceTH « AHTepHeT»

1. http://www.consultant.ru/— Koucyneratat [Tiroc

2. http://www.garant.ru/— TapanT

3. [Mudposoit  obpazoBarenbHbli  pecypc [PR - SMART - pexuM  JocTymna
www.iprbooksshop.ru

4, [IporpammHuoe obecrieueHue A1t OpraHu3ay KoHhepeHun
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Paznen 8. MatepnaibHO-TexHHYecKasi 6a3a M1 MHGOPMALMOHHBIE TEXHOJIOTHHU

MartepuanbHO-TeXHHYECKasA 0a3a, HeoOXoAMMAasi JJsl OCYLIECTBJIEHHUS 00pPa30BaTeIbLHOIO
npouecca no JUCHUILINHE:

MarepuanbHO-TeXHHUYECKOE oOOecreyeHne IUCLUIUIMHBL «MaTreMaTuka» BKJIIOYaeT B ceds
y4eOHbIe ayIUTOpPUM Uil TPOBENEHUS 3aHATHI, TPYNIOBBIX W HHIMBUAYAIbHBIX KOHCYJIbTALUH,
TEKYLLEro KOHTPOJI ¥ MPOMEXKYTOYHOH aTTecTalluy, CaMOCTOATEIbHOM paboThl 00yUYarOIIUXCSl.

Y4eOHblE ayIUTOPHH YKOMIUIEKTOBAHBI CICIHATU3UPOBAHHON MEOENIbl0 M TEXHUYECKUMHU
cpeactBaMu  oOydeHus. IlomemieHus s caMoOCTOSITENbHOH pabOThl OOYy4aroIIMXCsl OCHAIEHBI
KOMITBIOTEPHOM TEXHUKOM C BO3MOXKHOCTBIO ITOAKIIOYEHUS K ceTu VIHTepHeT.

JlucuuiuinHa MOKET Pealn30BbIBATHCS C MPUMEHEHHEM JUCTAHLMOHHBIX TEXHOJOIMH 00ydeHus.
Crenuduka peanuzaluyd AUCHUIUIMHBI C TPUMEHEHHEM JMCTAaHIIMOHHBIX TEXHOJOTHH OO0y4YeHHs
yCTaHaBJIMBAETCsl JIONOJIHEHUEM K pabouedl mporpaMme. B uyactu He mpoTuBOpevameil crenuduxe,
U3JI0’KEHHOM B JIONIOJTHEHUH K IIPOTpaMMe, IPUMEHSETCS HAacTosIIas pabodast mporpamma.

MarepuanbHO-TeXHHUYECKas 06a3a, HeoOXoAuMas Ui OCYIIECTBIEHUsI 00pa30BaTEILHOrO Mpolecca
10 TUCLUIUIMHE C IPUMEHEHUEM JUCTAaHIIMOHHBIX 00Pa30BaTEIbHbIX TEXHOJIOTUM, BKIIIOYAET B CEO0S:

KomnbroTepHass TexHuKa, pacroyiokeHHass B yuyeOHoMm kopmyce Wucturyra (yn.Kaumnues, 63,
kabuHeT LleHTpa MUCTaHIIMOHHOTO O0YJICHHS):

1. Inteli 3 3.4Ghz\O3Y 4Gb\500GB\RadeonHD5450;

2. Intel PENTIUM 2.9GHz\O3Y 4GB\500GB;

3. JMYHBIE 3JIEKTPOHHBIE YCTPOMCTBAa (KOMIBIOTEpPHI, HOYTOYKH, IUIAHILETHI U HMHOE), a TaKXkKe
CpEJICTBA CBS3U IIpenojaBaTesiei U CTYAEHTOB.

HNHdopmannoHHbIe TEXHOJIOIMH, HEOOXOMMBbIE JJIsi OCYIIECTBICHUS 00pa30BaTeIbHOIO Mpolecca
10 JUCLUIUIMHE C IPUMEHEHUEM JUCTAaHIIMOHHBIX 00pa30BaTEIbHbIX TEXHOJIOTUM, BKIIIOYAIOT B CE0s:

- cucrema aucranionnoro odyuenus (CJO) (Learning Management System) (LMS) Moodle
(Modular Object-Oriented Dynamic Learning Environment);

- QJIEKTPOHHAsI 1104Ta;

- CUCTEMa KOMITbIOTEPHOT'O TECTUPOBAHUS;

- [Tudposoii oOpazoBatenbHblil pecypc IPR SMART,;

- cUCTeMa UHTEPHET-CBS3U sKype;

- Tesie()OHHAs CBS3b;

- IPOrpaMMHO€E OOecreueHune sl OpraHu3aliyi KOH(EepeHITNH.

OOyueHue 0OydarOUIMXCSl HMHBAIMIOB U OO0YYarOIUMXCS C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH
3/10pOBbSl  OCYILECTBIISIETCSI MOCPEACTBOM TPUMEHEHHS] CHEIUAIbHBIX TEXHUYECKHX CpEACTB B
3aBUCUMOCTH OT BHJa HO30JIOTHH.

[Ipu mpoBeneHuMM Yy4eOHBIX 3aHATUM 1O JAUCHUIUIMHE HUCIHOJB3YIOTCS MYJIbTUMEINNWHBIE
KOMILJIEKCBI, JJIEKTPOHHBIE YUEOHUKU U yueOHbIe TOCOOUS, alalTUPOBAHHBIE K OTPAHUYEHUSM 3/I0POBbS
oOydJaronmxcs.

JIeKIIMOHHBIE ayAUTOPUU OOOPYAOBaHBl MYJIbTUMEIUHHBIMM KadeapaMu, MOAKIIOYEHHBIMH K
3BYKOBBIM KOJIOHKaM, MO3BOJISIOUIUMH YCUIIUTh 3BYK JIJIsl KATETOPUU C1a0O0CIbIIAMX 00yJaromuxcs, a
TaKXe NMPOEKLIMOHHBIMU SKpaHaMH, KOTOpPbIE YBEIMUYHUBAIOT N300pa’keHNE B HECKOJIBKO Pa3 U MO3BOJISIOT
BOCIPUHUMATh y4eOHYI0 HH(OPMaIIMIO0 00yJaloUMCs ¢ HApYILIEHUSIMU 3pEHHUSI.

[Tpu 0OydeHun ULl ¢ HApYIIEHUSIMH CITyXa MCIIOJIb3YeTCs YCHIIMTENb CIyXa JUIsl CIaboCIbIIIauX
mogaeit CyberEar momens HAP-40, nomoraromuii oOydaeMbIM Jy4lle BOCHPHUHHUMATH Y4EOHYIO
UH(OPMAILIHIO.

OOyyaronecs € OrpaHHMYEHHBIMM BO3MOXXHOCTSIMH 37I0pOBbS, OO€CleueHbl MEYaTHBIMH H
3JIEKTPOHHBIMU 00pa30BaTENIbHBIMU pecypcamMu (IporpaMmbl, yueOHUKH, ydeOHbIe TOCOOUs, MaTepUalIbl
JUISL CaMOCTOSITEIbHONU padoThl U T.1I.) B opMax, aJaNTHUPOBAHHBIX K OFPAHUYEHHUSM UX 370POBbS U
BOCIIPUATHS UHPOPMALIUU:

AJIS1 JIML ¢ HAPYIIEeHUsIMU 3PeHus:

- B (hOpMe IIEKTPOHHOTO JOKYMEHTA;

- B hopme aynuodaiina;

JJIS1 JIMLL ¢ HAPYIIEeHUsIMU cJIyXa:
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- B IeYaTHOH popme;

- B (hOpMeE IIEKTPOHHOTO JJOKYMEHTA;

JJIs1 JIMIL ¢ HAPYIIEHUSIMU OMOPHO-IBUTATEILHOTO annapara:
- B Ie4aTHou dopme;

- B (hOpMe 3IEKTPOHHOTO JOKYMEHTA;

- B popme ayaunodaiina.
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Pasznen 9. MeToauuyecKue YKazaHusd 1J1s1 oﬁyqammnxcsl M0 OCBOCHHIO JUCHHUITJIMNHBbI

HuctuiuimHa «MaTeMaTHKa) 3HAKOMHT CTYJIEHTa C OCHOBAaMH MaTeMaTH4ecKOro armapara,
HEOOXOMMOT0 IS PEIICHUS TEOPETUUECKUX M PAKTUUECKUX SKOHOMHUYECKHUX 33/1a4, PAa3BUBACT JIOTUUECKOE U
AJITOPUTMHUYECKOE MBIIIUIEHHE, IOBBILLIAET OOLMH YPOBEHb MAaTEMATHUECKON KYJIbTYpBI.

[Tpu u3ydeHuu TUCHUILIMHBI HEOOX0IUMO:

— c(hopMHpOBaTh KOMIIETEHIIMH O0YUYarOmIEerocsi B 001aCTH MPUMEHEHUsI MATEMaTHYECKUX METOJIOB U
CPEJCTB IPY PELICHUH NPUKJIATHBIX 33714,

— Ha I[pUMepax MaTeMaTHYeCKuX OOBEKTOB M METOAOB IPOJEMOHCTPUPOBATH  CIEHUPUKY
MaTeMaTHKH, Hay4yuThb CTYJCHTOB NpuéMaM HCCIENOBAaHUS M PpEIICHUS MaTeMaTU4YecKH
(hopMaTM30BaHHBIX 33]1a4Y;

— cdopmMupoBaTh CUCTEMY 0a30BBIX TEOPETUUECKUX 3HAHUN CTYJEHTOB 110 BaYXHOMY HalpaBlICHUIO,
HaXOJSIIEMYCsl Ha CThIKE KOHOMUKHU U MPUKIIATHON MaTeMaTHUKH;

— chopMupoBaTh HaBBIKM CAMOCTOATEIBHOM paboThI, OpraHU3alUU UCCIIE0BATEIBCKON pabOTHI.

Copepxanue nucuuIuiMHbl «MaTemaThka» u3ydaercss B ¢GopMe JIeKIMOHHBIX M IMPAKTUYECKHX
3aHATUH, OpPraHM3alUN CaMOCTOATENbHOM paboThl cryneHTtoB. CojepkaHue y4eOHOro marepuaia
CTPYNIHUPOBAHO MO T€MaM, B KOTOpPHIE BKJIIOYEHBI OCHOBHBIC MOHSTHS, a TaKXKe BHJbBI JEATEIbHOCTH,
o0si3aTeNbHbIE NI OCBOEHHUS CTYJEHTAaMU C LEJIbI0 INPUMEHEHHS B IOCIEAYIOIIEH [eATeIbHOCTU
cnenuanucra. [Ins moBeimeHUs 3(QQPEeKTUBHOCTH Mpolecca OOYYEHHsI HCIIONBb3YIOTCS BO3MOXKHOCTH
MEXIPEAMETHBIX CBsI3€H NUCHUIUIMHBI «MaTemMaThKa ¢ APYTUMU AUCLUITIMHAMM.

[TpakTHyeckue 3aHATUS MPOBOIATCA C IENbI0 (HOPMHUPOBAHUS KOMIIETEHIIUN O00ydYaroImuxcs,
3aKperyIeHUs] TOJYyYEHHBIX TEOPETHMUECKUX 3HAHUM Ha JIEKIHUSX U B IPOLIECCE CaMOCTOSITEIILHOIO
U3y4eHUsd O0O0ydYarolMMMCs CIEeUHaIbHOW JuTepaTyphl. llpakthueckue 3aHSATHS MO JUCIHUILIMHE
OpraHU30BaHbl HA OCHOBE MPHUHIIMIIOB MaKCUMAaJIbHOW BOBJIICYEHHOCTH CTYACHTA B IPOLECC U3YUCHUS
Mmatepuaia. [Ipy noAroroBke K MpakTUYECKUM 3aHATUSAM CTYAEHTaM clieyeT BHUMATEIbHO OpadoTaTh
C TEKCTOM JIEKIIMH, YYEOHBIM MaTepHalioM PEKOMEHAYeMOro yueOHHKa, pa300paTh pelIeHne KIYEeBbIX
3ajad, BBINKCATh HEOOXOAMMBIE ()OPMYJBI, BBIMOIHUATH 3aJaHUS Ui CaMOCTOSITEIBHOTO pEHICHUS,
MOJTOTOBUTH BOIIPOCHI, KOTOPBIE BHI3BAIIN 3aTPYIHEHHUS.

CamocTosTenbHas padoTa CTyJ€HTOB MO JUCHUILIMHE «MareMaTHuKa» 3aKII0YaeTcsl B 3aKpEIICHUN
U yriayOJIeHUHM 3HaHUN M HaBBIKOB, MOJYYEHHBIX Ha JIGKIUAX U MPAKTUYECKUX 3aHATHUSX, MOATOTOBKE K
9K3aMEHY, a TakKe B (POPMUPOBAHUM CAMOCTOSITEIbHOCTH B IIOMCKE U IPUOOPETEHUH HOBBIX 3HAHUH.

CTyZneHT JOJKEH CaMOCTOSITENIbHO M3YYUTh JOINOJIHUTEIbHBIA TEOPETUYECKHM MaTepuall, PelnThb
npeiokeHHbIe 3a1aun. Eciau TeopeTnueckuii MaTepuai 1o onpenenéHHoN TeMe YaCTUYHO pacCMOTPEH
Ha JIEKLIMU, TO CTYIEHT JOJDKeH MpopadoTaTh €ro, IOMOJHUThH (MCIOJB30BaTh JIUTEpaTypy U3
NPUBEIEHHOTO CIHCKA, a TAK)KE PYKOBOJCTBOBATHCS YKa3aHUSIMU U PEKOMEHIAIUSIMU IIpenoaaBarens) u
PELINTD BCE TPEUIOKECHHBIE 3a1a4U.

[IpopaboTka mMPONAEHHOTO JEKIIMOHHOTO MaTepuajia sBJISETCS HaumOojiee BaXKHBIM BUIOM
caMOoCTOsTeNIbHON paboThl. YeM riry0xke W mosHee npopaboTaH MaTepuai, TeM Jerde Ipu BBITOJHEHUN
JPYTUX BUJOB CaMOCTOSATENbHOW paloThl. Cuctemaruueckas, peryispHas pabdora Haja MPOWICHHBIM
JEKIIMOHHBIM MaTepuaioM, HadMHas C IEPBOTO 3aHATHUS, SBISETCS HEOOXOIUMBIM YCIOBUEM JUIS
NOHMMAaHHUS MaTEPUaJIOB MOCIEIYIOINX JIEKIIUHA U YCBOSHHUS MaT€pUaJIOB IPAKTUUECKUX 3aHATHI.

B xoJ1e moAroTOBKM KakJ0r0 BOIIPOCa HEOOXOIMMO KPaTKO, CXeMAaTUYHO 3a(pUKCUPOBATh OCHOBHBIE
MOJIOKEHUSI U TE3UChl OTBETa, (OPMYIUPOBKH, 3amucarh Qopmyssl U cUMBOJIBI B TeTpaap st CPC,
peuTh 3a7aui. Bomnpockl, BhI3BaBIINE 3aTPYAHEHUS IIPU CAMOCTOSTENIBHON paboTe, Hy)KHO 3amucarh U
3a1aTh uX npernonasarento. ClIoXHbIE BOIMPOCH MOXKHO BBIHECTH HAa OOCYXKJIEHHE Ha IPaKTUYECKOe
3aHATHE WM HAa UWHAWBUAYalbHblEe KOHCYnbTaluu. IIpuBEeTCTByeTCS CIOCOOHOCTH Ha OCHOBE
MOJTyYE€HHBIX 3HAaHUH HaxXoJUTh Hanbosee 3¢ (HEeKTUBHOE pelIeHHE TOCTABIEHHBIX TPOOJIEM.

1 MOATOTOBKM K 3aué€Ty, JK3aMEHY CTYAEHTaM CIEIyeT CaMOCTOSATEIbHO H3YYUTh HEKOTODPHIE
pazzensl JUCHMILIMHBL U BBIMOJHUTH COOTBETCTBYIOIIME 3aJaHMsI B COOTBETCTBUM C METOAMYECKUMHU
yKa3aHUsAMH JJIs1 CaMOCTOSITENIbHOW paboThl. Pe3ynbTaThl caMOCTOSATENBHOM pPabOThI JTOJMKHBI OBITH
IpeIbsBICHBI IPENOAaBaTENI0 B TEUEHNE CEMECTpPa, 10 Hayalla CECCHH.

Pe3ynbTaThl MHAMBUIYATbHON 3K3aMEHALMOHHOW pabOTHl OLIEHUBAIOTCS C YYETOM TEOPETHUYECKUX
3HaHWUN MO COOTBETCTBYIOUIMM pazjielaM JUCIHUIUINHBI, TEXHUKH BBIIOJHEHUS! pabOThl, 0ObEKTUBHOCTH
¥ 000CHOBAaHHOCTH NMPUHUMAEMBIX PELIeHUH B Ipoliecce padoThl ¢ JAHHBIMHU, KaueCTBa O(POPMIICHHUSL.
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B xome ydeOHOro mporecca MPOBOIUTCS TEKYIIUNH KOHTPOJb, CIIOCOOCTBYIOIIUN IMOBBIIICHUIO
3 PEeKTUBHOCTH W KadecTBa BCEX BHUJIOB YYEOHBIX 3aHATHM, BKIIOYAs CaMOCTOSTEIbHYIO paboTy
CTY/ICHTOB.
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Y4eOHO-METOJUUECKOE U3JaHNE

Pabouas mporpamma y4eOHOM TUCITUTUTHHBI

MareMaTHuKa

(Haumenosanue oucyuniuHvl 8 COOMeemcmeauuy ¢ yueOHvim
N1aHOM)
I'enepanoBa UnHa AjiekcaHIpPOBHA

(©amunus, Ums, Omuecmso cocmagumens)
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