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Pasznen 1. Opranu3anuoHHO-MeTOANYECKHIT pa3ae
1.1. Ilesin ocBOEHMSI AMCHUTLIIMHBI

Hucnunnuna «Martematuka» BxomuT B «Oo6s3arenbHyw» b1.0.07 yvacte IUCHMIUIUH
MOATOTOBKA  OOydYaromuxcsi 1O  HampaBieHHt0  moarotoBku  «38.03.01 ODxoHoMmKay,
HANpPaBJIEeHHOCTH (MPopuib) «OUHAHCHI U KPETUT.

Llenpi0 AUCHUILUTUHBL SBIsETCS (GOopMHUpOBaHHE KoMmmeTreHuuit (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,
HeO00X0MMBbIX /1JIl pellIeH!sl MOCTABJIeHHbIX IKOHOMHUYECKHUX 32124 ;

Jeckpuntopsl 001enpodeccHOHATbLHBIX KOMIIETEHIMI:

OIIK-2.1. Cnoco0GeH OCBOUTH CTATUCTUYECKHE METOAbl (OPMHUPOBAHUS [AHHBIX U
NPUMECHHUTh HAIMpPABJICHHUS W METOJAbl aHanW3a WHPOPMAIMU B KOHTEKCTE pealn3aluu Ou3Hec-
IIPOEKTOB.

OIIK-2.2. CnocobeH OCYyIEeCTBISATh KOJNMYSCTBECHHBIM W  KAYSCTBCHHBIA  aHAIU3
uH(pOpMaIlMK TPU MOCTPOCHUH OPTaHU3AIMOHHO-KOHOMHYECKUX MOJENeH IMyTeM pealu3aluu
KOHKPETHBIX 9KOHOMHYECKHUX 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 IIC)
pyukuus KOMIIETeHIH I

I1C 08.008 OIIK-2.1. Crnoco0eH | 3uanue:
«CnenuajucT mno ocBouth craructuyeckue | IIC 08.008 Cnenuaaucrt no
¢punancoBomy MeToabl  (hopMUpPOBaHMs | GUHAHCOBOMY KOHCYJIbTHPOBAHUIO
KOHCYJIbTHPOBAHUIO» nanHbiX W npumenuts | MUJI-1  OIIK-2.1 IlpuHmmmsr  paboThl,
A/01.6 MOHHTOPHHT | HANIPABIEHUS M METOJBI | 00NaCTh MPUMEHEHHS] U PUHILIUMINATHHBIC
KOHBIOHKTYPHI pBIHKA | aHAJIU3a MH(POPMAIIMM B | OTPAHUYEHHUS  METOJIOB U CPENCTB
0aHKOBCKHUX YCIIYT, | KOHTEKCTE  peanu3aluu | ctatuctudeckoro aHanmu3a(A/01.6)
pBIHKAa [EHHBIX OyMmar, | OM3HeC-TIPOEeKTOB. I1C-08.015 Cneuuanauct no
WHOCTPAHHOW  BAJIIOTHI, KOPNOPATHUBHOMY KPeIMTOBAHHUIO
TOBapPHO-CHIPHEBBIX NJ-3 OIIK-2.1 CoBpeMeHHBIE METO/IbI
PBIHKOB MOJIyYEeHHUS, aHam3a, o0paboTku
A/02.6 [Toxdop B undopmanuu (A/01.6, A/06.6)
MHTEpecax KJINEHTA Ymenus:
MIOCTaBIIMKOB I1C 08.008 Cnenmnanucr no
(UHAHCOBBIX  yCIyT | (prHAHCOBOMY KOHCYJIHTHPOBAHUIO
KOHCYJbTHPOBaHUE Na-5 OIIK-2.1 [TpousBoaUTH
KJIMEHTa o UH(OPMALIMOHHO - AQHATTUTUYECKYIO
OTPaHUYECHHOMY  KpYTY paboTy 1o pHIHKY (DMHAHCOBBIX MTPOTYKTOB
(bUHAHCOBBIX MPOJYKTOB u ycuyr (A/01.6)
IIC 08.015 1C-08.015 Cneunanaucr no
«Crnenuaamncr no KOPNOPATHUBHOMY KPeIMTOBAHHUIO
KOPIOPATUBHOMY na-7 OIIK-2.1. Hcnonb3oBars
KPeIuTOBAHUIO» MaTeMaTHYECKU ammapaT i pa3padoTKu
A/01.6 Ilogroroska CXE€M KpEIWTOBAHHWS, B3aUMOBBITOJHBIX
CHEJIOK KpeIUTOBAHUS st 6aHKka W KIHEeHTa - (DaKTOPHHT,
KOpPIIOPATUBHBIX mu3uHr(A/02.6)
3a€MILUKOB Hasviku u (unu)onvim oesmenbHocmu.
A/02.6 Ouenka I1C 08.008 Cnenmnanucr no
TJIATEKECTIOCOOHOCTH U (prHAHCOBOMY KOHCYJIbTHPOBAHUIO




KPeIUTOCTIOCOOHOCTH
IMOTEHI[UATILHOIO
KOPIIOPAaTUBHOTO
3aeMIIUKa

A/06.6 O1enka

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

UJa-9 OIIK-2.1 CocrapneHue
AHAJIMTUYECKUX 3aKIIOUCHUN, PEUTHUHIOB,
MPOTHO30B C 1IEJIbI0 TPEAOTBPALCHUS

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

KOPNMOPATHBHOMY KPeIHUTOBAHUIO

NJI-11 OIIK-2.1  Pa3paboTka METOIUKH
OIICHKH KaHAJIOB TNPOJIBIKCHHUS, BBIOOD
KPUTEPUEB paCIIMpPEHUsT 00beMa CIEIIOK

KpeAUTOBaHUS KOPIIOPaTUBHBIX
3aeMIIHKOB(A/06.6)
OIIK-2.2. CnocobeHn | 3uanue:
OCYLIECTBIISTh IniC 08.008 Cnennaancr no
KOJIMYECTBEHHBII 1 | GUHAHCOBOMY KOHCYJIbTHPOBAHUIO
KadyecTBeHHbIM  aHanu3 | U]1-2 OIIK-2.2 OCHOBBI
uHpopmanuu pU | MAKPOIKOHOMUKH, MUKPOIKOHOMUKH,
MOCTPOCHUU ¢dbuHaHCOBOMU MaTeMaTHKH, Teopuu
OpPraHU3alMOHHO- BEPOSATHOCTEMN 31 MaTeMaTU4eCKON
SKOHOMHUYECKHUX cratuctuku(A/01.6)
Moernen nyrem | IIC-08.015 Cnenuaauct no

peaiu3anui KOHKPCTHBIX
O9KOHOMHUYECCKHUX 3aJ1ay.

KOPNOPATHBHOMY KPeIMTOBAHUIO

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

IncC 08.008 Cnenuaaucrt no
(puHAHCOBOMY KOHCY/JIHTHPOBAHUIO
Na-6 OIIK-2.2 [IpumensaTs

YHHUBEPCAJIbHOE U CIELUAIN3UPOBAHHOE
porpaMMHoOe o0ecrieueHrne, Heo0XoIuMoe

Juis  cbopa W aHanM3a UHGpOpMAalUU
(A/01.6)

I1C-08.015 Cnenmnanucr no
KOPNOPATUBHOMY KPeIMTOBAHMIO

-8 OIIK-2.2. AHanu3upoBarthb
CTaTUCTHYECKHE JIaHHBIE O  KaHauax

npoax(A/06.6)

Hasviku u (unu)onvim oesmenbHocmu.

IC 08.008 Cnenmnanuct no
(puHAHCOBOMY KOHCYJIHTHPOBAHUIO
Na-10 OIIK-2.2 Opranmsanus cobopa,
00paboTKM U aHanM3a UHYOPMAIUH, B TOM
YHUCIIe ¢ MPUMEHEHUEM COIMOJIOTHYECKHUX,
MapKEeTHUHTOBBIX uccieaoBanuii (A/01.6)
1C-08.015 Cneunanaucr no
KOPNOPATHBHOMY KPeIUTOBAHUIO
Na-12 OIIK-2.2  AnHanu3 JOKYMEHTOB
MOTEHIIUATHLHOTO 3aeMIIUKa Ha
COOTBETCTBHE TpeOOBaHUsIM OaHKa st
npenoctasieHus kpeauta(A/02.6)




1.2. MecTo aucuumuidabl B crpykrype OIIOII BO
HanpaBJeHus MOAToToBKH «38.03.019xoHOMHUKa», HATIPABJIEHHOCTH (MPopuIb) «PHHAHCHI 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 «38.03.01koHoMu KA,
- VYuyeOHoro maHa HampasieHUs NoAroToBKH «38.03.01 DkoHOMHMKA» HANPABJIEHHOCTH
(mpoduin) «@Punancel u kpeaut» 2022 roxa 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 onpeieNITeNnr Na-1 OlK-2.1
1 14 4 6
4
Cucrema JMHEHMHBIX aareOpadecKux NA-2 OIK-2.2
9 YPaBHEHHIA. 14 4 6 -4 OIIK-2.2
4
DJ1eMEHTBI BEKTOPHOM alreOphbl NA-30I1K-2.1
3 18 5 3 NJ-4 OIIK-2.2
4
MHuorouienbl. KoMruiekcHbIe uncna. N/I-9 OIIK-2.1
4 12 5 6 Na-11 OIIK-2.1
4
JluneitHbIe OTOOpKEHUSI Na-5 OllK-2.1
5 14 2 4 8 Na-6 OIIK-2.2
DJIeMEHTBI AQHAJTUTUYECKON N-7 OIK-2.1.
6 | reomerpum. 16 4 4 8 NJ/1-8 OIIK-2.2.
OYHKIMM  OJHOW  JIEUCTBUTENIHHOM Na-5 OllK-2.1
TIepEMEHHOM N-6 OIIK-2.2
7 14 4 8
2
3 [Mpenen ¢ynxipm. HenpepsBHOCTH 16 4 8 Na-9 OIK-2.1
ynxIm. 4 NJI-11 OIK-2.1
Huddepenimansaoe WCUHCIICHUE N-7 OIIK-2.1.
9 | dbyHKUIMM OTHOM TIEPEMEHHOI. 24 8 8 M-8 OIIK-2.2.
8
WnrerpansHoe HCUNCIICHUE Na-5 OllK-2.1
10 (HEeOTIpEIeIICHHBII WHTETpar, | 5o 3 10 Na-6 OIIK-2.2
OTPENICTICHHBI ~ MHTETpaT ¥ €ro
TIPUITOKEHIS) 8
JuddepeHimansabie ypaBHEHS. 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 MEPEMCHHBIX. NJ1-9 OIIK-2.1
13 29 6 10 Na-11 OIK-2.1
6
Buj1 npoMesKyTOYHOI aTTecTANHA
3auéT — 1 cemecTp
JK3aMeH - 2 ceMecTp +(54)
Hroro 288 64 64 106
3aounas ¢opma o0yyeHus (IOJHBIA 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
Marpwiisl ¥ ONpeIEUTENN Na-1 OllK-2.1
1 23 2 19
2
Cucrema JMHEHHBIX — aIreOpandecKux NJI-2 OIIK-2.2
2 | ypaBHEHHIA. 23 2 2 19 N-4 OIIK-2.2
DJIeMEHTHI BEKTOPHOM ayreOpbI NI-30I0K-2.1
3 20 20 -4 OlIK-2.2
MuorouneHst. KoMruiekcHble 4ucia Na-9 OIK-2.1
4 20 20 Na-11 OIIK-2.1
JIvHeNHbIE OTOOPaXKEHNST Na-5 OllK-2.1
5 20 20 N-6 OIIK-2.2
OrneMeHTbI AHATUTHYECKOH TeOMETPHH N-7 OIK-2.1.
6 20 20 M-8 OIIK-2.2.
@OYEKIMKM ~ OIHOM  JIEHMCTBUTENBHOM NJI-5 OIIK-2.1
7 | mepeMeHHON 20 20 NJ-6 OIIK-2.2
8 Ipenen  ¢ynximm.  HenpepbiHOCTH 93 5 19 nJ/1-9 OIIK-2.1
yHKIWH 2 NJ-11 OIIK-2.1
JnddepertmansHoe HCUHCIICHHE nJI-7 OIIK-2.1.
9 (YHKLIMH OJTHOW TIEPEMEHHOM. 93 ’ 19 NJ/I-8 OIIK-2.2.
2
HWurerpaibHoe HCUHCIICHHE Na-5 OllK-2.1
(Heompe eI HHbI MHTErpa, NJI-6 OIIK-2.2
10 ONpENENIEHHBI ~ MHTErpal M €ro 23 2 19
TPUJIOXKEHUS) 2
1 JubdepeHimanbHbie ypaBHEHHS 20 20 Na-9 OIK-2.1
NJ-11 OIIK-2.1
12 | Pampr 20 20 NJI-10 OIIK-2.2




NJ-12 OIIK-2.2

DYHKIMH HECKOJIBKHX TIEPEMEHHBIX Na-9 OlK-2.1
13 20 20 NJ-11 OIIK-2.1
Buja npoMe:xyTOYHOM aTTecCTALNU
3auér +(4)
JK3ameH +(9)
Hroro 288 10 10 255

OuHo-3a09HasA ¢popMa 00yUeHH (MOJTHBINA CPOK, YCKOPEeHHOe 00y4YeHHe, 0JHOe YCKOPEeHHOe

o0yueHue)
TpynoeMKOCTb Koa unaukaropa
AyIUTOpHBIE 3aHATHS U IECKpUNTOpa
Ne Paznennl, TeMbl AHMCUUIIIHHBI
Bcero I 13 (JI3, C3) CPO AOCTH:KeHHsS
KOMIeTeHIIHii
1 2 3 4 5 6 7
Marpuiip! 1 ONpeIeITeN n/I-1 OIIK-2.1
1 20 4 12
4
CucreMa JIMHCHHBIX — anreOpandecKix NA-2 OIK-2.2
, | ypaBHenuil 22 4 14 NJ-4 OIIK-2.2
4
DJIeMEHTHI BEKTOPHOM ayreOpbI NI-30I0K-2.1
3 16 5 12 -4 OlIK-2.2
2
MtuorouieHst. KoMruieKkcHble Yucia. NJa-9 OIK-2.1
4 16 5 . 10 Na-11 OIIK-2.1
JIvHelHbIE OTOOPKEHHS HJI-5 OIIK-2.1
5 12 12 NJ-6 OIIK-2.2
DIeMEHTbI AHATUTHYECKON TCOMETPHH. NJI-7 OIIK-2.1.
6 16 2 2 12 M-8 OIIK-2.2.
@OYHKIMKA ~ OJHOM  JICHCTBUTENBHOM Na-5 OIlK-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
JubdeperimansHoe HCUHCIICHHE N-7 OIK-2.1.
9 (YHKIIMY OJTHOM TIEPEMEHHO. 99 4 14 HJI-8 OIIK-2.2.
4
10 HWHrerpasbHoe HCCIICHHE | ) 1 Na-5 OIlK-2.1
(HeoTpe eI HHBIN MHTETpaJ, N-6 OIIK-2.2




ONpENICTICHHBIA ~ WHTErpal W €ro
TPHIIOKEHHS) 2
b depeHimanbHble 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 npomMe:kyTo4HO# aTTecTanuu
3auér
Ik3amMeH +(54)
Hroro 288 32 32 170
3aouHasi popma 00yueHusi (YCKOpPeHHOe 00yUeHHe, MOJTHOE YCKOPEHHOoe 00yUYeHue)
TpynoemkocTh Kox unankartopa n
Pa3nennl, TeMbI
Ne Beero AyIHTOpHBIE 3AaHATHS CPO AECKPHIITOPA JOCTHKEHUSI
JAMCIMILTHHBI ce I 113 (I3, C3) KOMIICTERIMiL
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-30I1K-2.1
0 - -
g | 2mwetps 20 20 NJ-4 OIK-2.2
MHOro4IEHSL. N11-9 OIIK-2.1
K - -
4 OMILIEKCHBIE YHCIIa 20 20 Na-11 OIIK-2.1
JlvHelHbIe OTOOPaKSHHST NJ-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 NJ-5 OINK-2.1
7 | nelcTBuTENBHOM 20 20 NJI-6 OIIK-2.2
NEpPEMEHHOM
8 ITpenen (byHKIMN. 29 5 20 N/1-9 OIIK-2.1
HenpepbIBHOCT (DYHKIIMH NJ/I-11 OIIK-2.1
9 JnddepenimansHoe 29 » 20 N/1-7 OIIK-2.1.
ucunciieHde  (DyHKLMM NJI-8 OIIK-2.2.

10




OJTHOM TIePEMEHHOM.
HHrerpansHoe NJ1-5 OIIK-2.1
HICUHCIICHHE NJI-6 OIIK-2.2
10 (HeoTIpeeIeHHBII § 21 21
UHTErpast, ONpe/ICICHHbIN
HHTErpat u €ero
TIPYJIOYKCHIIS)
1 b depenimanbHbie 29 99 NJ1-9 OIIK-2.1
YPaBHEHHS NJI-11 OIIK-2.1
Pspr N/1-10 OIIK-2.2
12 22 22| YJ-12 OTIK-2.2
DYHKIMH ~ HECKOJIBKUX N-9 OIIK-2.1
13 | mepeMeHHbIX 22 22 NJ-11 OIIK-2.1
Buja npomMe:xxyTouHoM
aTrecTanun
IK3aMeH +(9)
Hroro 288 8 4 267

Paznen 3. Conep:xkaHue JMCHUTLIMHBI
3.1. Conepxanue TMCUUILTUHBI

Paznes 1. JIuneiinas aaredpa c 3jileMeHTAMH aHAJIMTUHYECKOH reoMeTpuu

Tema 1.1MaTpuubl 1 onpeaeJuTe n

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

ObpatHast MaTpuna, €€ coiictBa. Heo0xoaumoe U 10CTaTOYHOE YCIOBHE CYLIECTBOBAHUS
oOpaTHOM MaTpuibl. AJITOPUTM BBIYMCIEHUS OOpaTHOM Marpuipl. Panr wmarpunsl. Panr
CTYNEHYaTOl MaTpuilpl. HeM3MEeHHOCTh paHra NpH 3JIEMEHTAPHBIX NPeoOpa3oOBaHHUSX MATPHIIBL
Kpurepuit nuHeliHON HE3aBUCUMOCTH CTPOK (CTOJIO0I0B) MaTpullsl. Teopema o paHre MaTpHIIbIL.

Tema 1.2. Cucremsl 1uHeiiHbIX anredpanyecknx ypapuenni (CJIAY)

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

Meton 'aycca. Cuctemsl m JTUHEMHBIX ypaBHEHUI ¢ n nepeMeHHbIMU. Teopema Kponekepa-
Karmenmm o COBMECTHOCTH CUCTEMBI YpaBHEHUH.

OnHoponiHasi cucTeMa JMHEHHBIX ypaBHEHWH, €€ cBoiicTBa. DyHIaMEHTalIbHAs CHUCTEMa
pemennii. TeopemMa O (yHIaMEHTANIbHBIX PEIICHUAX OJHOPOJHON cucteMbl. OOIiee perieHue
CHUCTEMBI HEOJHOPOIHBIX JTUHENHBIX YPaBHEHUM.

Mopens JleoHTbEBa MHOrOOTpacieBol 5KOHOMUKHU. [IpomykrtuBHblEe MOnenu JIeoHTheBa.
Kpurepun npoaykTHBHOCTH.

Tema 1.3 DJIeMeHTbI BEKTOPHOM aJre0pbl

CkansipHble U BEKTOpHbIE BeIMUYMHBL. JIMHElHbIE onepanuu Haj BekTopamu. KoopanHaTsl
BEKTOpa. YTOJI MEXAy AByMs BeKTopaMmu. IIpoekius BekTopa Ha OChb M COCTABIISFOIIAsl BEKTOpPA IO
ocu. BekTopsl B TpEXMEpHOM IpocTpaHCTBE. PasnokeHue BEKTOpa Ha COCTABIAIOLIME 110 OCAM
koopauHat. Hampasnsroniue kocunycsl BekTopa. OpTOHOPMUPOBAaHHBIN Oa3HcC.

VYcnoBue KOJIUIMHEAPHOCTH IBYX BEKTOPOB.
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CkansipHoe TpOM3BEIECHUE BEKTOPOB M €ro CBOMCTBAa. BekTopHOe Npou3BeneHue, ero
cBoiicTBa. CMeENIaHHOE NPOU3BENCHUE TPEX BEKTOPOB, €r0 CBOMCTBA, N€OMETPUYECKUN CMBICIL.
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 1.4Muoroujienbl. KommiekcHbie yncia. (jeMeHThI BbICHIEH ajaredpbl)

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

Kommnekcubie uncna. OcHoBHBIE onpeaeneHus. KomIuiekcHas miocKoCTb.

AnreOpandeckas ¢opmMa KOMIUIEKCHOTO uucia. JIeWcTBUS ¢ KOMIUICKCHBIMH YHCIIAMH.
Tpuronomerpuueckas popma komruiekcHoro yrcia. [lokasarenbHas ¢popma KOMILIEKCHOTO YUCIA.
Crenenp KOMIUIEKCHOTO yKciia. KopeHb N-il CTeneHn U3 KOMIUIEKCHOTO 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
cOOCTBEHHBIX BEKTOPOB. CuMMeTpu4HbIil oneparop. OpTOroHaaIbHOCTh COOCTBEHHBIX BEKTOPOB.

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

Tema 1.6 DjieMeHTbI AHAJTUTHYECKOH TeOMeTPHHU

IIpsiMast Ha TUIOCKOCTH. Y paBHEHHUE NMPSIMOIL ¢ yrIIoBbIM ko3¢ durenToM. Ob1iee ypaBHEHNE
IPSIMOM M €ro 4acTHbIE ciaydad. Touka mepecedeHus: NpsMbIX. YPaBHEHUE NPSAMOW, MPOXOAAUIC
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.

IInmockocTb. 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
mockocred. Touka nepecedeHns TpEX MIOCKOCTEN.

IIpsimass B mpoctpancTtBe. OOume ypaBHeHHs NpsMol. BekTopHoe ypaBHeHHE HPSIMOM.
[Tapamerpuueckue ypaBHeHUs NpsMoM. KaHOHWYeCKkne ypaBHEHMS NPSIMOW. YpaBHEHHUs IPSMOM,
IIPOXOJAILEH 4Yepe3 IBE TOYKU. YTOI MEXKAYy ABYMs MPAMBIMU. YCIOBHUS IAPaLIEIbHOCTH 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 OHOM ACHCTBUTEIBHON MEPEeMEHHOMI

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. OOpatnas ¢ynkius. Cnoxnas ¢yskuua. Knaccupukarms
¢ynxuumii. [IpeobpasoBanue rpadukos. HesBuble dynkuun. OyHKIuM, 3a1aHHBIE TAPAMETPHYECKU
U B MOJISIPHBIX KOOPAWHATAX.

Tema 2.2 Ilpenen pynxkuun. HenpepbiBHOCTH GyHKIMIA

IIpenen 4uCIIOBOM IOCIENOBAaTEIBHOCTH MW €ro reomerpudeckuil cmeica. Ilpenen
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 MaJIbIMU (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 MX KiIacCU(pHUKAILUA.
Omnepanmu HajJ HEMPEPHIBHBIMU (GYHKIUSAME. HenpepbIBHOCTD 37eMeHTapHbIX QyHKIHA. OCHOBHBIC
CBOICTBA HEMPEPHIBHBIX (PYHKIIUMA.

Tema 2.3Iuddepennuanbaoe ucuuciaeHue (GpyHKIUH 0XHON MepeMeHHOH

[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
MPOU3BOAHOMN (IIpe/iebHbIE BETMYUHBI, ACTUYHOCTD (DYHKIIUN).

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 McUYHCIeHHe (Heonpede/IeHHbII HMHTerpaJj, OmNpeaeJeHHbIN
HHTErpaJl M ero NpuJIoKeHus )

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
UHTErpajl U €ro reOMETPUYECKUN CMBICI. Teopema CylecTBOBaHUS ONPEAEIEHHOIO HHTErpaa.

13



OcCHOBHBIE CBOICTBa OIPENEIEHHOr0 MHTErpaiga. Teopema o cpeqHem 3HaueHUU. OIpeneneHHbIN
MHTETpall C NEPEMEHHBIM BEPXHHUM IIPENEIOM U €ro NMPOM3BOJHAs 1O 3ToMy mpeneny. Dopmyia
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. ludpepenunaibHbie ypaBHEHHUSA

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 TIEPBOTO TMOpSAAKA C Pa3IEISIONIMMUCT TepeMEeHHbIMU. OIHOPOIHBIC
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. Psin reomerpuueckoil mporpeccuu. CXOAUMOCTb
psna. Ilpocreiimue cBolicTBa YMCIOBBIX psAA0B. HeoOX0IUMBIM NpU3HAK CXOAMMOCTH YHCIOBOTO
pana. I'apmoHnueckuii psa. JlocTaTouHble NPU3HAKM CXOIMMOCTH 3HAKOIOJIOKHUTEIBHBIX PsIOB:
NpU3HaK cpaBHeHUs, npusHak [lamamOepa, uHTerpanbHblii npusHak Komm. 3Hakouepenyrommecs
psansl, npusHak JleiiOHuna. 3HakonepeMeHHble psiibl. J(OCTaTOYHBIM NPU3HAK CXOAMMOCTH
3HaKOMEPEMEHHOT 0 psifia. AOCOTIOTHAS M YCIOBHAs CXOAUMOCTb. OCTaTOK psjia U ero OLeHKA.

OyHKIMoHANbHBIE psifabl. OOmacTe cxoauMocTd (GYHKIMOHAIBHOTO psina. I[IpaBuiibHO
cxonsumecs: pyHKIMOHATBHBIE PSI/IbI U MX CBOMCTBA.

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

Tema 2.7 @®yHKIMH HECKOJIBKHX IEPEMEHHbIX

@DYHKINN HECKOJIBKUX NepEMEHHBIX. OCHOBHbIE NOHATUS. DYHKIUSA IBYX NIEPEMEHHBIX U €€
obmacte ompeneneHus. ['padux QyHknum AByx mepeMeHHBbIX. [loHATHE O MHOXKECTBE (JTMHUM)
ypOBHA (YHKUMHU [BYX IE€PEMEHHbIX. ODKOHOMHYECKHE WuIocTpanuu (QyHKIMM crnpoca MU
npeioKeHns, (QYHKIMS TOJIE3HOCTH, Mpou3BoAcTBeHHas (GyHkius). [lpenen um HempepbIBHOCTH
(GyHKIMN HECKOJbKMX mepeMeHHbIX. [lonarue oOmactu. Touku paspeiBa. CBoiicTBa (DyHKIMH,
HENPEePbIBHBIX B OTPaHUYEHHOM 3aMKHYTOW 00J1acTu.

YacTtHble Mpou3BOAHbIE. ['€OMETpUYECKUN CMBICI YaCTHBIX MPOU3BOAHBIX (YHKLIMHU JBYX
nepeMeHHbIX. YacTHble MPOM3BOAHBIE BhICHIMX HOpsAkoB. [lomHbll auddepenuman QyHKIUN
HECKOJIbKHMX NepeMeHHBIX. JuddepeHunpoBanme ca0kKHbIX U HesIBHBIX pyHKmiA. Auddepenumans
BbICIIUX MOpsAaKOB. [IponsBoaHas no HanpasieHuto. ['paauent pynkuuu. KacarenpHas miockocTs U
HOPMAJIb K ITOBEPXHOCTH.
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OkerpeMyM  (QYHKIMHM JBYX TIepeMeHHbIX. HeoOxoauMmble M JIOCTATOYHBIE YCIIOBHS
CYIIECTBOBaHUSA 3KcTpemyMma. Haunlomnbiiee 1 HanMeHblee 3Ha4eHUs! QYHKIUU JIBYX IEPEMEHHBIX.
VYenoBHblld 3kcTpeMyM. Merton mHoxutenei Jlarpanyka. DyHKIMHM HECKOJIBKUX IIEPEMEHHBIX B
9KOHOMUYECKOU TEOPHH.

DneMeHTBl HHTETPATbHOTO UCYHMCIICHUS sl QYHKIMK HECKOJIBKUX NepeMeHHbIX. [lonsTue,
CBOMCTBA U OCHOBHBIE METOZBl BBIYUCIICHUS KPATHBIX MHTETpasioB. KpHBONIMHENWHBIE MHTETPAJIbL:
HOHATHE, KJIaccu(UKaIus, CiocoObl BEIYMCICHUS.

Bekropnoe none. BekropHbie TUHUU.

[upkyisanus, potop BeKTopHOro nois. Ilorennumansaoe nose. II0Tok BEKTOPHOro 101 4epes
IIOBEPXHOCTH. J[uBEpreHuus.
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3.2. ConepxxaHue NPAKTHYECKOT0 0J10KA M CHMILIAHbBI

Ounas popma o0yueHus (NOJHBIH CPOK)

Ne Tema npakTH4YecKOro (CeMHHAPCKOro, JJa00PaTOPHOIro0) 3aHATHS
1 2
113 1 Martpuiisl ¥ oniepanuy HaJl HUMU. Beraucienue onpeaenureseid n-ro nopsijaka

1132 Haxoxienne o06patHOi MaTpHipl. Peniienie 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 CrajspHOe U BEKTOpHOE IIpon3BeacHMI. CMEIanHoe IPOU3BEACHIE TPEX BEKTOPOB

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

113 8 Komrurekcabie uncia. CrerreHb 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: MpeoOpa3oBaHme 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.

I13 18 | DOkcrpemym pyHKITHH

I13 19 | HccnenoBanue GyHKIMM cpeacTBamMy TU(OGEPSHIMAILHOTO UCUMCIICHHS M TTOCTPOCHHE e€ rpaduka

113 20 | HeonpeneneHHbIH HHTErpall; OCHOBHBIE METO bl HHTCTPHPOBAHKS

I13 21 | HeonpeneneHHbI MHTEpajl: OCHOBHBIE METObI MIHTETPHUPOBAHHS

113 22 OCHOBHBIE METOJTbI BEIYMCIICHHSI ONPENIETIEHHOTO HHTErpaia.

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

I1332 | DkcrpeMyM QyHKIH IBYX HE3aBUCUMBIX MEPEMEHHBIX

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 00yueHHe, MOJHOe YCKOPEeHHOoe
o0yueHme)

Ne | Tema npakTHYeCKOI0 (CEMHHAPCKOTO0, J1a00PATOPHOI0) 3aHATHS
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1 2

113 1 Martpuiisl 1 oniepaniiy HaJl HUMU. Beraucienue onpenenureneid 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

13 11 | IIpomsBoanas u quddepeHtman GyHKINN 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 | Pamel. MccrnienoBanue cxoamMocTH pszia. PazoskeHre HEeKOTOPBIX AeMEHTapHBIX (DYHKITWNA B PSIBI
Telsiopa 1 Maksiopena

13 16 | IIpomsBomHblie U quddepeHIaIbl GYHKIUNH HECKOIBKHX TIEPEMEHHBIX. DKCTPEMYM (QYHKIUH JBYX

HE3aBUCUMBIX TIEPEMEHHBIX

3aounasi popma 00yueHus (YCKOpeHHOe 00y4YeHHe, MOJTHOe YCKOPEeHHOoe 00y4eHue)

Ne Tema npakTH4eCKOro (CEMHHAPCKOIO0, J1a00PATOPHOI0) 3aHATHS
1 2
113 1 MaTpHuliibl U ONPENEIIATENN.
113 2 CJIAY u Merojipl ux pertieHus (MeToj1 00paTHol MaTpHipl, MeToa Kpamepa, meton aycca)
3.3. Odpa3oBaTe/ibHbIe TEXHOJOTMH
Ounas ¢popma 00y4eHus1 (MOJHBIH CPOK)
Bun ®opma / MeTtoasl % yuebHoro
Ne Paszpnen, Tema 3aHTHS y4eOHOro HHTEPAKTHBHOIO
BpeMeHHU
3aHATHS 00y4ueHust
1 2 3 4 5
Marpuus! 1 onepanuy Haj HHMIL. KommbioTepHas
1 | Beiuucnenue onpeaenuTeneit n-ro I3 100
CUMYJISILIUS
nopsiika
2 Haxoxnenne obpartHoii Matpupl. Perenrie Kommerorepras 100
MAaTpHYHBIX YPaBHEHUI 113 CUMYJIIALUS
3 CJIAY u MeToap! UX pemeHus Kommnerorepras 100
113 CUMYJISILIUS
CkanspHO€e M BEKTOPHOE
4 MPOU3BEACHMUS. Cl'\'/IeIHaHHOG 113 Kommnerorepras 100
MIPOU3BEJIEHUE TPEX BEKTOPOB CUMYJISIIINS
[penen ¢pyraxym. HerpepsBHOCTR IIpakTnueckoe
byHKUMiI I3 3aHATHE —
5 KOJUJIEKTUBHAs 100
MBICITUTEIIEHAS
JeSITEIbHOCTh
6 | Uccnenosanue QpyHKIMH CPENCTBAMH 13 MeToz MO3roBOro 100
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1 dhepeHInanTbHOTO HCYHCIICHUS U
roctpoeHue e€ rpaduka.

mrypMma

IIpaBuio JlonuTans pacKpbITUA

IIpakTuxkym no

HeolpenenEHHOCTEH. peLIeHHIO 33134 —
7 m paboTta B MaJIbIX 100
rpymmax
(xoomepaTuBHOE
o0yueHue)
HeonpeneneHnHblit UHTErpat: OCHOBHBIE
METOIBI HHTETPHPOBAHIST (METO.T MeTo MO3rOBOrO
8 paSJ'IOHCCHI/Ig, METOJI 3aMEHBI I13 A 100
MIePEMEHHOM, METOJ MHTETPHPOBAHHS
T10 YacCTsIM).
OCHOBHBIE METO/IbI BEIYMCIICHUS [IpakTukym mo
ONpeJENICHHOTO HHTErpaa. peLeHHIO 3a1a4 —
9 ['eomeTpryecKre TPIIIOKEHHS 3 paboTa B MabIx 100
OIPEIEIIEHHOTO NHTETpaIa (BEIYMCIICHNE rpymmax
TUTOIIAIeH TIIOCKUX (PUTYp, BBIYHCIICHHE (xoomepaTuBHOE
00BEMOB Tell BpallleHus]). o0yyeHue)
JuddeperimanbHbie ypaBHEHHS TIEPBOTO [IpakTukym mo
niopsizka. JnddepeHmanbHbie ypaBHeHHs PEIICHUIO 3a7a49 —
10 | TePBOTO NOPSIKA C Pas/IESIOIMHCS m paborta B MaibIx 100
MIEPEeMCHHBIMH. rpymnmax
(xoomepaTUBHOE
o0yueHue)
Jlunetinbie nudHepeHInATbHBIC [IpakTuxym mo
YpaBHEHHS IIEPBOTO MOPSIKA pELIeHUIO 33139 —
11 m paboTa B MaJbIxX 100
rpymnmnax
(koomepaTuBHOE
o0OyueHue)
JuddepeHimanbHbie ypaBHESHHS, [IpakTukym 1o
JIOMYCKArOIUe MOHKEHHE TTOPSIKA. pEeLIeHHIO 3a1a4 —
12 m paboTa B MaJbIx 100
rpymnmax
(xoomepaTUBHOE
o0OyueHue)
Jluneitabie quddepeHnmanbpHbIE [Ipaktuxkym no
ypaBHEHUS BTOPOTO MOPSIJIKa ¢ pEeLIeHHIO 33134 —
13 | MOCTOAHHBIMHU kodunrenTamu. m pabora B MaibIx 100
rpymnmax
(koomepaTuBHOE
00y4JeHme)
Paznoxenne pyHKIHMIA B CTETICHHBIE PSIIBL. ek
14 Psn Teiinopa. PaSJ'IO>KGHE/Ie HEKOTOPBIX 1 KoHbepeHIus 100
ANIeMEHTAPHBIX (QYHKIWI B psimel Teiimopa
1 MaxsiopeHa
[pouzBoanbie u auddepeHImab! [IpakTukym mo
(YHKLUMI HECKOBKUX TTEPEMEHHBIX PELICHHIO 33134 —
15 3 paboTta B MaJIbIxX 100
rpymmax
(xoomepaTuBHOE
0o0yJeHme)
OkcTpeMyM (HYHKITHN JBYX HE3aBHUCHMBIX [IpakTuxym mo
16 | TMEPEMEHHBIX m PELICHHIO 33134 — 100

pabota B MajbIX
rpymnmax

18




(KoomepaTUBHOE
00yJeHme)

Hroro %

25%

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

Bun ®opma / MeToabl o
"0 ydeOHOTO
Ne Paszpnen, Tema 3aHaTHSA y4eOHOro HHTEPAKTHBHOIO
BpeMeHHU
3aHATHSA o0yuyeHust
1 2 3 4 5
CJIAY u METOIbI X PEIICHUS.
1 bi p 3 Kommerotepnas 100
CUMYJIALIUS
Ipenen dhyaxipm. HerpepbBHOCTE (yHKIHIA [IpakTuky™m 1o
pELIeHHUIO 33724 —
2 m paboTa B MaJIbIX 100
rpymnmax
(rxoomepaTuBHOE
o0yueHue)
3 HHTerpanbHoe NCYHCICHUE: OCHOBHBIC m MeTtoa MO3roBOro 100
METOJIbI HHTETPUPOBAHUS mTypMa
HTroro 30%

OuHo-3a04Hast popMa 06ydyeHus (MOJHBIN CPOK, YCKOPEHHOE 00yUeHHE, MIOJTHOE YCKOPEHHO0e

o0yueHHe)
Bu ®opma / MeToabl
! P A % y4edOHOrO
Ne Pasnen, Tema 3ansaTHS yueOHOro HHTEPAKTUBHOIO
BpeMeHHU
3aHATHS o0yueHnus
1 2 3 4 5
MaTpHuLbl 1 onepanyy HaJ HUMH.
Thutt pall A Kommnbrorepnas
1 | Beruucnenue onpenenureneil n-ro 113 100
CUMYJISILNS
nopsijika
5 Haxoknenue obpatHoii Matpwilbl. Perienre Kommnbrorepnas 100
MAaTpUYHBIX YpaBHEHUI 113 CUMYJISIIHS
3 CJIAY u MeTOJIbI UX PEIICHUS 113 Kommnerorepras 100
CUMYJISIINS
Bexrops! 1 onepauuu Haj HUMH.
4 CkansipHoe ¥ BEKTOPHOE MPOU3BEICHUSL. 113 KomrsroTepras 100
CMmenraHHOe POU3BEICHUE TPEX CUMYJISIIINS
BEKTOPOB
IIpakTHKy™M 11O
pELIeHHIO 331249 —
5 I[pomsBomrast u muddepertman QyHKIN m paboTa B MaJIbIX 100
OJTHOM HE3aBUCUMOM NTEPEMEHHON rpymnmax
(xoomepaTuBHOE
o0ydeHme)
IIpasuiio Jlonnrans PacKpBITHs [IpakTuky™m mo
HeonpeaeaEHHOCTEH. pelIeHHo 3a1ay —
aboTa B MaJIbIX
6 13 P 100
rpymmnax
(xoomepatuBHOE
o0ydeHme)
7 WuTerpanbHOE UCUUCTICHHE: OCHOBHBIE m MeTtoa MO3roBOro 100
METO/Ibl HHTETPUPOBAHUS mTypma
o [IpakTukym o
[pomsBomHbIe U U GepeHIATB (YHKITHA P y
PENIeHNIO 33729 —
8 | HEeCKOJIBKUX MEPEMEHHBIX. DKCTPEMYM 113 100
i) JIBYX HE3aBUCHMBIX [IEPEMEHHBIX paoTa B MabIx
VI rpymmnax
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(rxoomepaTuBHOE
o0ydeHme)

HUroro 25%

Pazaen 4. Opranuszanusi CaMOCTOSITeJIbHOI PadoThI 00y4aIOIIUXCST

4.1. Opranu3anusi CaMoOCTOSITeIbHON PadoThl 00yYAKOLIUXCS

Ne
Ne Pa3znes1, TeMa TUCHUILINHbI Ne peKkomMeHnyeMoii
BOIIPOCOB
JUTEPATYPbI
1 2 3 4
1 | Martpuis! 1 onpesenTem 1-2 1-6
2 | Cucrema JIMHEHHBIX Are0panyecKuX YPABHEHHIA. 3-4 1-6
3 | DreMeHThI BEKTOPHOU areOpbl 5-17 1-6
4 | Muorowiensl. KoMILIeKCHbIE YncIia. 18-20 1-6
5 | Jluneiinbie 0TOOpaKEHHs 21-26 1-6
6 | DieMeHThI aHATMTUYECKOM TEOMETPHH. 27-44 1-6
7 | OyHKIMM OHOMN JEHCTBUTENBHOM EPEMEHHON 45-49 1-6
8 | Ipexen dyskimm. HenpepsIBHOCTD (DYHKIIHH. 50 1-6
9 I[I/Iq)q)epemfnaanoe ucuncieHne  (QYHKUMH  ONHOM 51-55 1-6
TIEPEMEHHOM.
10 I/IHTCIpaJ]I)HOCV vcUrciIeHue  (HEOIpeCICHHBI  MHTErpal, 56-60 1-6
OTpEIeNIeHHBII MHTETPAN 1 €T0 TPHIIOKEHHS)
11 | JIuddepeHmanbHble YpaBHEHHSL. 61-73 1-6
12 | PsampL 74-86 1-6
13 | DyHKIMM HECKOJIBKUX TIEPEMEHHBIX. 87-103 1-6

8.
9.
10.

11.
12.
13.
14.

IlepeuyeHb BONPOCOB, BHIHOCUMBIX HA CAMOCTOATEIbHYI0 PadoTy 00y4yaloummxcst

. Panr marpunel. Panr crynenuaroi 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 1 BEKTOpHbIE BEIMYUHBL. JInHEHHbIE onepaiuu HaJl BekTopaMu. KoopanHatel

BCKTOpA. Vron MCKAY ABYMS BEKTOpaMHU.

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

KOOpJMHAT.
Hanpagsnsronye kocunychbl BekTopa. OpTOHOPMUPOBAHHBIN Oa3uc.
VYcnoBue KOJTIMHEAPHOCTH JIBYX BEKTOPOB.

CkansipHOE TNIpOM3BENECHUE BEKTOPOB M €ro CBOMCTBA. BeKTOpHOE Npou3BENEHHE, €ro
cBoiicTBa. CMEIIAHHOE MPOU3BEACHUE TPEX BEKTOPOB, €r0 CBOWCTBA, TI'€OMETPUYECKHUN
CMBICIL.

VY cnoBre KOMIUTAaHAPHOCTH TPEX BEKTOPOB.

ITonsiTHE TMHEWHOTIO BEKTOPHOI'O IIPOCTPAHCTBA.

BexTop B N-mepHOM npocTpaHcTBe. JIMHEeiHas 3aBUCHMOCTh U HE3aBUCHMOCTh BEKTOPOB.

PazmepHocTs M 0a3uc BEKTOPHOrO MNpOCTpaHCTBA. PasjoxkeHue BeKTOpa Mo Oaswucy.
Martpuiia nepexoja K HoBoMy 0a3ucCy U €e CBOICTBA.
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15.
16.
17.
18.
19.

20

JInnenHble MOANPOCTPAHCTBA.
EBxnunoBo npocrpanctso. CBONWCTBA AJIMHBI BEKTOPA.
OpToHOpMHPOBAaHHAs CUCTEMA BEKTOPOB. OPTOroHaIBHOE AOIOIHEHHUE, €T0 CBOWCTBA.
AnreOpanyeckas popmMa KOMIJIEKCHOTO yKcia. J{efiCTBUS ¢ KOMIUIEKCHBIMH YHCIAMHU.
Tpuronomerpuueckast  QGopmMa  KOMIUIEKCHOro  uucna.  llokaszarempHast — ¢opma
KOMIUIEKCHOTO YUCIIA.
. Crenenp komIuiekcHOro umucia. Kopens N-i creneHy n3 KOMIUIEKCHOTO YUCIIaA.

21.JIunHeliHple oneparopbl M MX CBOMCTBA. MarpuIlbl oriepaTopa B pa3HbIX Oasucax.
22.Co0cTBeHHBIC BEKTOpHl M COOCTBEHHBIC 3HAYEHWsI JMHEHHOro omeparopa. HeszaBucumocTsb

COOCTBEHHBIX BCKTOPOB.

23.CUMMETpHYHBII Oreparop.

24.0OpTOroHaIbHOCTH COOCTBEHHBIX BEKTOPOB.

25.KBanparuansie ¢popmsl. [IprBeenne KkBaaparnaHoi (GopMbl K KAHOHMYECKOMY BUTY.
26.Kpurtepuii CuiibBecTpa.

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

[psimast Ha TIOCKOCTH. Y paBHEHHUE MPSMOM € YIIIOBBIM KOA(D(DHITHIEHTOM.
OO61iee ypaBHEHHE NPSMOM U €r0 YaCTHBIE CITy4aH.
Touka nepecedyeHns NPsIMBIX.
Y paBHeHHE NPAMOM, ITPOXOIALLEH Yepe3 JaHHYHO TOUKY B 3aJaHHOM HallpaBJICHUM.
YpaBHEHUE ITy4Ka PSMBIX.
VYpaBHeHHE NpsAMOM, NPOXOAAILEH Yepe3 JBE JaHHbIC TOUKM. BbrumciieHue yriia Mexmy IByms
MPSIMBIMH.
Y cnoBust napajuieNIbHOCTH U IEPIIEHANKYISIPHOCTH IBYX IPSIMBIX. PaccTosHUE OT TOUKY 10 IIPSAMON.
Kpusbie Broporo mnopsaka. OKpyKHOCTb, SJUIMIIC, rumepOoia U mapabona (MX CBOMCTBA U
KAQHOHUYECKUE YPABHEHHS).
I[puBeneHve 00IIero ypaBHEHHS KPHBOM BTOPOTO TIOPSIKA K KAHOHIYECKOMY BHITY.
Inockocts. YpaBHEHNE NOBepXHOCTH. HopMasbHbIM BEKTOP IIOCKOCTH.
YpaBHEeHUE MIIOCKOCTH, MPOXOJISIIIEH Yepe3 TaHHYHO TOUKY.
OG111ee ypaBHEHHE TIOCKOCTH M €10 YaCTHBIE CITy4aH.
Yron Mexny IUIOCKOCTSMHM. YCIOBHS NAPAUICIBHOCTH W NEPHEHAVKYIIPHOCTH  JIBYX
iockocTer. Touka nepeceueHns TpEX MII0CKOCTEM.
[pstmast B mpocTpancTe. OOIIME ypaBHEHHS TIPSIMOU.
BexropHoe ypaBHeHue Ipsamoil. [lapamerpudeckue ypaBHEHUs IIPSIMON.
KaHoHnueckue ypaBHEHUsI NIPSMOM. YPaBHEHMs NPSAMOMW, IMPOXOAIICH depe3 JBE TOUKH. YTOI
MEXTY ABYMsI IIPSMBIMU. Y CIIOBHSI TAPAIUIEIBHOCTH M NEPIIEHANKYIISIPHOCTH TPSMBIX.
[IpsMast ¥ IJIOCKOCT, B TMPOCTPAHCTBE. YCJOBUSI MAPAUIEIBHOCTH W MEPIEHIUKYISIPHOCTH
MIPSIMOM U IVIOCKOCTH. TouKa nepeceyeHus psIMOM € TUIOCKOCTBIO.
Paccrosiaue ot Touku 1o riockocTy. [Tyqok miockocTei.
[Tonstue MHOXkecTBa. Jlornueckne cumBoiibl. Oniepany HaJy MHOXKeCTBaMH. UncioBbie
MHO>K€ECTBA.
[Tonsarue Gpynkiuu. Criocoos! 3ananust GyHkIui. OCHOBHBIE CBOMCTBA (DYHKITHIA.
OcHoBHbI€ 25ieMeHTapHble pyHKINU U uX rpaduku. O6patHas ¢pyHkius. CroxHas
byHKIHS.
Knaccudukanusa ¢pyuxnuit. [lpeodbpazoBanue rpagukos.
. HesBuble pynkiuu. OyHKINM, 3a1aHHbIE TAPAMETPUYECKH U B TIOJSIPHBIX KOOPAMHATAX.
. CpaBHeHune 0€CKOHEYHO ManbIX (PyHKUINNA. DKBUBAJIEHTHBIE OECKOHEUHO Majible () yHKIUH.
. MuddepenunpoBanue HesBHBIX GyHKUUH. {uddepennrpoanne QyHKIUI, 3aJaHHBIX
rapaMeTpUIecKH.
. YpaBHEHME KacaTeJIbHOW U HOPMAJIA K KPUBOM.
. DKOHOMHUYECKHI CMBICII TPOU3BOIHON (IIpeeIbHbIE BEMUYUHBI, 3TACTUYHOCTD (PYHKLINN).
. Hexoropsie Teopemsl 0 nuddepeHupyeMsix GyHKIUAX: Teopema Pepma, TeopeMbl O
cpennem 3HadeHuu (Pois, Jlarpaka, Komm). ®opmyna Teiinopa. PasnoxkeHne HEKOTOPBIX
¢bynkuuit o popmyne Maxnopena. [Ipasuino Jlonurasns packpbITHs HEONPEAEIEHHOCTEH.
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55. [pubnmxeHHOE pereHne ypaBHeHUH (HaxoxaeHue rpy0o npuOIMKeHHBIX 3HaYeHU
KOpHeH rpaduyeckiuM MeToZ0M, YTOUYHEHHE HalJIEeHHbIX 3HAUE€HUI KOPHEH METOJIOM XOpJ
Y KacaTeJIbHbIX).

56. HMHTerpupoBaHue palMoOHAIbHBIX (QyHKIMNA. IHTErpupoBaHie TPUTOHOMETPHUECKUX

¢bynkuuii. MHTErpHpOoBaHNEe HEKOTOPHIX UPPAIIMOHATBHBIX (DYHKIIUIA.

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

58. Teopema o cpemHEM 3HAYCHUH.

59. HecoOcTBeHHBIC HHTETPAITHI.

60. Mcnonp3oBaHue MOHATHS ONPENEIEHHOTO HHTETPala B SKOHOMHUKE.

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

62. ubdepenunanbHbie ypaBHEHHS TIEpBOTo nopsaka. Pemenue, rpaduk pemeHus
(unTerpanpHas kpuBas). ['eomerpuueckuii cMbica TG GepeHIaIbHOT0 YpaBHEHUSI.
N3oxnuna.

63. OOmee u yactHOE penieHus. Teopema 0 CyIeCTBOBAaHUU M €AMHCTBEHHOCTH PELICHHUS.

64. VYpaBHEHUs NEepBOro MopsaKa ¢ Pa3IeNAOIUMKICS IEPEMEHHBIMH.

65. OnHopoanbie qudepeHITnaTbHbIC YPABHEHUS TICPBOTO TOPSIKA.

66. Jlunelinble nuddepeHnnanbHble ypaBHEHUS IEPBOro Mopsiaka. Y paBHeHue bepHyu.

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

68. JluddepenunanbHble ypaBHEHUS BBICIIUX MOPSIKOB.

69. VpaBHeHUs, JOMYCKAIOIINE TOHKSHNE TIOPSIKA.

70. JluneliHble OqHOPOAHBIE TU(GepeHIMaIbHbIE YPaBHEHUS BTOPOIO MOPSIKA C
MOCTOSTHHBIMU K03 (ppunimenramu.

71. JluneitHble ogHOpPOAHBIE AU depeHnnanbHble ypaBHEHU N-I0 HOPsiIKa ¢ IOCTOSHHBIMU
KO3 PHUIHEHTaAMH.

72. JlunHeliHbple HEOAHOPOAHBIE AU epeHInanbHbIe ypaBHEHHS BTOPOTo MOpsAKa C
MOCTOSIHHBIMH KO3 pULIeHTaMu.

73. Hcnonb3oBanue qudepeHanbHbIX YpaBHEHUH B 9)KOHOMUYECKON TMHAMUKE

74. Yucnossle psaabl. OCHOBHbBIE TOHATHUS.

75. Psan reomeTprudeckoi Mporpeccum.

76. CxomumocTs psina. [Ipocreiimme cBoiicTBa YMCIOBBIX psAaoB. HeoOXxonumbIil pu3HaK

CXOJIMMOCTH YUCIIOBOTO PSJIA.

77. TapMOHHMYECKHUH PsiI.

78. JlocTaTouHble MPU3HAKH CXOAMMOCTH 3HAKOMOJIOXKUTEIIBHBIX PSAOB: IPU3HAK CPAaBHEHMUS,

npusHak Jlanambepa, MHTErpanbHbIi pu3Hak Komm.

79. 3nHakodepenyromuecs psaibl, Npu3Hak JleiiOHuma.

80. 3mnaxomepeMeHHBIE psAbl. Jl0CTaTOUHBIN MPU3HAK CXOAMMOCTH 3HAKOTIEPEMEHHOTO Psijia.

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

82. ®ynkunonambHbIe psAbl. O0IACTh CXOAUMOCTH (HYHKIIMOHAIBHOTO psana. [IpaBuibHO
cxonsauecs GyHKIMOHATIBHBIE PSAABI U X CBOMCTBA.

83. Crenennsie psbl. O0IACTh CXOAMMOCTH CTEIIEHHOTO Psija.

84. Teopema Abens. Pagnyc cXoquMOCTH, HHTEPBAJ CXOJIUMOCTH.

85. Paznoxxenue GpyHKnmid B crenieHHBIC psiibl. Psx Teitmopa.

86. Pa3nosxeHne HEKOTOPBIX dJIEMEHTapHbIX (GyHKIUH B psabl Teitnopa u MakiopeHa.

87. ®OyHKINY HECKOIBKHX TepeMeHHBIX. OCHOBHBIEC TTOHATHSI.

88. ®yHkuus AByX NmepeMeHHbIX U e€ 00aacTh onpeneneHus. ['paduk pyHkunu 1Byx
MIEPEMEHHBIX.

89. TIlonsTue o MHOXeCTBE (JIMHUM) YPOBHS (DYHKIIMH JIBYX TIEPEMEHHBIX.

90. DxoOHOMHYECKHE WILTIOCTpAIH ((PYHKIIUHU CIIpOca U IPEUTOKEHUS, (D YHKITHS

TMIOJIE3HOCTH, POU3BOJICTBEHHAS (DYHKIIHS).

91. Tlpenen u HEMPEPHIBHOCTH ()YHKIIMK HECKOJIBKUX NepeMeHHbIX. [lonsTre oOmactu. Touku

paspbiBa. CBOMCTBA (DYHKIIHIA, HETIPEPHIBHBIX B OTPaHMUEHHON 3aMKHYTON 00JIaCTH.
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92. YacTHbIe TPOU3BOIHBIC. | €OMETPHUUECKHI CMBICI YaCTHBIX MTPOU3BOIHBIX (PYHKIIHH JIBYX
nepeMeHHbBIX. YacTHBIC IPOU3BOIHBIC BBICIIUX ITOPSIKOB.
93. Tonusiit tuddepenunan GyHKIUNA HECKOIBKUX TEPEMEHHBIX.
94. IudbdepenunpoBanue CI0KHBIX U HeIBHBIX GyHKIMH. [uddepennmans: Beicmmx
MOPSAKOB.
95. [IpousBoanas no HampasieHuto. [ paguent Gynkiuu. KacaTenpHast MI0CKOCTh U HOPMaJb
K ITOBEPXHOCTH.
96. DkcTpemMyM (QYHKIIUH JIBYX epeMEeHHbIX. HeoOX0aMMbIC U JOCTATOYHBIC YCIOBUS
CYIIECTBOBAHUSA HKCTPEMyMa.
97. Hawmbonbiiee u HAaMMEHbIIIEE 3HAYCHUS (YHKIIMH JIBYX IEPEMCHHBIX.
98. VYcnosusii 3kcTpeMyM. MeToa MHOKUTENEH Jlarpanxka.
99. ®yHKIHMH HECKOJBKUX NMEPEMEHHBIX B 9KOHOMHYECKON TEOPHUH.
100. DneMeHTBI HHTETPATBHOTO HCYUCTICHUS 11 PYHKINH HECKOIBKUX TIEPEMEHHBIX.
[ToHsiTHE, CBOWCTBA 1 OCHOBHBIC METO/IbI BEIYMCIICHUSI KPATHBIX HHTETPAJIOB.
101.KpuBonuHeHHbIE HHTETPAIBL: TOHITHE, KJIACCH(HUKALNs, CTIOCOOBI BBIYHCIICHUS.
102.BekTopHoe nojie. BekTopHbIE TMHHUH.
103. upkynsanusi, potop BekTopHOTo 1oJs1. [Torenmansaoe mose. IIoTok BEeKTOPHOTO MoJist
4epe3 MOBEPXHOCTh. JIuBepreHius.

4.2. [lepeyeHb y4eOHO-METOAMYECKOT0 00eCIIeYeHUsI CAMOCTOATEIbHON padoThl
00y4arIIMXCs

CamocrostenpHass  pabota  oOywaomuxcs  oOecreuumBaeTcs — CIEAYIOIIMMH  y4eOHO-
METOJUYECKUMH MaTepHallaMu:
1.  YkazaHusMu B pabouell nporpamme no aucuumiuge (m.4.1.)
2. JleknoOHHBIE MaTepUaJbl B COCTaBE YUeOHO-METOINYECKOT0 KOMILJIEKCA MO JUCIUILTUHE
3. 3amaHUSAMH M METOJWYECKHMMH PEKOMEHJANUSIMHU TI0 OPTaHMU3allld CaMOCTOSATEIBHOW paboTHI
00yYaroIuXxcs B COCTaBe y4eOHO-METOINYECKOI0 KOMITJIEKCa M0 JUCIUIUIMHE.
4. T'moccapuem Mo JUCHUIUIMHE B COCTaBE y4eOHO-METOJMYECKOT0 KOMIUIEKCA 110 IUCITUTITNHE.
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Pa3znen 5. ®oHA O1LIEHOYHBIX CPEICTB /sl MPOBEEHUs TEKYIIEro KOHTPOJIS U
NMPOMEKYTOYHOH aTTeCTAIMU 00y4aK0IIMXCH

DoHO  OYeHOUHBIX Ccpedcmé No  OUCYuniuHe npeocmasisem codol  COBOKYNHOCHIb
KOHMPOIUPYIOWUX —~MAMepuanos npeoHa3sHaA4eHHbIX O/l  USMEPEHUs YPOBHS  OOCMUNCEHUS
00YYAOWUMUCS  YCMAHOBNIEHHBIX — pe3yibmamos  obpazosamenvroi  npoepammovl. DPOC  no
OUCYUNnIUHe UCNOIL3YEeMCsT Npu NPOGeOeHUU ONEepamueHo20 KOHMPONs U HPOMENCYMOUYHOU
ammecmayuu obyuarowuxcs. Tpebosanus k cmpykmype u codepacanuro POC Oucyuniunvl
peanamenmupyromcs Ilonoscenuem o ghonoe oyeHOUHbIX MAMEPUANo8 NO NPOSPAMMAM BbICULESO

00pazosanuss — NPocpaAMMAam 6aKaiaspuama, Ma2ucmpamypbol.

5.1. TacmopT (poHIA OLIEHOYHBIX CPEICTB

Ounas popma o0yueHus (NOJHBIH CPOK)

OueHoYHBIE CpeIcTBa Kon unaukaropa 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, I[IPB I[1PB
Cucrema JIMHEHHBIX areOpandecKux NJ-2 OIIK-2.2
2 | ypaBHCHHIL YO YO, KP, IIPB [IPB NJI-4 OIIK-2.2
DJIeMEHTBI BEKTOPHOM alreOphl NA-30I1K-2.1
3 YO YO, KP, [IPB mpp | AA-4 OlIK-2.2
MeuorousieHsr. KoMruiekcHble drcia. NJa-9 OIK-2.1
4 YO YO, KP, [IPB IIPB WJI-11 OTK-2.1
JluHeiiHbIe OTOOpaKEHHSI NJ-5 OIlK-2.1
5 YO YO, KP, [IPB [1PB N/1-6 OIIK-2.2
DreMeHTbI aHATTMTUYECKOH TEOMETPHH. N-7 OIIK-2.1.
6 YO YO, KP, [IPB IIPB N/1-8 OIIK-2.2.
DyHKIMK OJTHOM JIEHCTBUTENIHHOM MIEPEMEHHOM NJ-5 OllK-2.1
7 YO YO, KP, [IPB IIPB N/1-6 OIIK-2.2
[penen ¢pynakumm. HenpepbIBHOCTS (GyHKIMH. Na-9 OIK-2.1
8 YO YO, KP, [IPB [1PB WIT-11 OTK-2.1
JuddepeHimanbHoe  HCUnCeHne  (yHKIMH 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 | MHTETpasl, OMNpEICICHHbII HHTCIPAT W ero YO YO, KP, [IPB ITIPB N/1-6 OIIK-2.2
TPUJIOKEHUS)
JubdepeHIaibHbIe ypaBHEHNS. NJ-9 OINK-2.1
11 VO | YOKPIIPB | TIPB | T oy
Psiztpr. NJ-10 OIIK-2.2
12 YO | YOKPIIPB | TIPB | piTo Gy
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q)y}IKL[I/II/I HECKOJIbKUX TICPCMCHHBIX.

WJ1-9 OTTK-2.1

13 YO YO, KP, [IPB ITPB N/1-11 OIIK-2.1
3aounas ¢opma o0yyeHus (IOJHBIA CPOK)
OueHOYHBIE CPeICTBA Kon unukaropa
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 ITPB
CucTeMa JIMHEHHBIX AeOpanyecKnX YPaBHEHHIA. NJ1-2 OIIK-2.2
2 YO | KP, IIPB ITIPB N/1-4 OIIK-2.2
DJIeMEHTBI BEKTOPHOM alre0phl NA-30I1K-2.1
3 PB NJ-4 OIIK-2.2
4 Mmorouiensl. KOMIUIEKCHBIE YnCIia. PB N/11-9 OIIK-2.1
N/1-11 OIIK-2.1
JIiHelHbIe 0TOOpayKEHHsI N/1-5 OIIK-2.1
5 I1PB N/1-6 OIIK-2.2
DJIeMEHTBI AHATTUTHYECKOM TeOMETPHHL N-7 OIIK-2.1.
6 I1PB NJ1-8 OIIK-2.2.
DyHKIMK OJTHOM JIEHCTBUTENILHOM MIEPEMEHHOM NJ-5 OllK-2.1
7 ITPB N/1-6 OIIK-2.2
Tpenen Gpyrkimn. HenpepbIBHOCTH (QyHKIIHH. Na-9 OIK-2.1
8 YO | KP, IIPB [TPB WIT-11 OTK-2.1
JnbdepenimaibHoe HCUUCTeHre (YHKIMN OTHOM N/1-7 OIIK-2.1.
9 | HEPEMCHHOM. YO | KP, IIPB IIPB WJI-8 OIIK-2.2.
WurerpanbHoe  WcurclieHre  (HEONpe/IeNIeHHbIM N/1-5 OIIK-2.1
10 | MHTCrpa, ONPENCICHHBIN HMHTErpal u ero | YO | KP, IIPB ITIPB N/1-6 OIIK-2.2
TIPYIIOKEHHS)
1 JudhepeHmanbHbIe YPaBHEHHS. PR N/1-9 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
3aouHasi popma o6yueHus1 (YCKOpPeHHOE 00yUeH e, MOJIHOE YCKOPEeHHOoe 00yUyeHue)
OueHOYHbBIE CPENCTBA Konx nnankaropa
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 ITPB
Cucrema JIMHENHBIX areOpandecKiX YPaBHEHHI. N/1-2 OIIK-2.2
2 YO | KP, IIPB ITPB NJ1-4 OIIK-2.2
DrieMEHTbI BEKTOPHOM alreOpbI NJ1-30I1K-2.1
3 IIPB N/1-4 OIIK-2.2
4 Mmorouiensl. KoMIUIeKCHbIE Yncia. PR NJ1-9 OIIK-2.1
N/1-11 OIIK-2.1
JIuHeiiHbIe OTOOpaKEHHS NJ1-5 OIIK-2.1
5 I1PB N/1-6 OIIK-2.2
DJIeMEHTbI aHATIMTHYECKOM TEOMETPHH. N/1-7 OIIK-2.1.
6 I1PB NJ1-8 OIIK-2.2.
DyHKIMHU OTHOM JICHCTBUTENBHOM TIEPEMEHHOM NJ-5 OllK-2.1
7 I1IPB 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.
WHTerpanbHoe  MCUMCIICHUE — (HEOTPE/IeIICHHBIN N/1-5 OIIK-2.1
10 | uHTErpa, OMNpENCICHHBIA WHTETpAT 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 N/I-11 OIIK-2.1

OuHo-3204Hast popma 00yueHUs (IOJHbII CPOK, YCKOPEHHOE 00yueHHe, MOJHOe YCKOPeHHOoe

o0yueHme)
OueHoyHbIe cpeacTBa Kon nnankaropa
Ne KonTposmpyemsie pa3aesisl (TeMbl) 3 (13, U 1eCKpUNTOPa
JUCIMIIINHBI JI C3) CPO JOCTHKEHUS
KOMIIeTeHIH I
1 2 3 4 5 6
Marputipl 1 onpeeITeNy na-1 OlK-2.1
1 YO YO, I1PB I1PB
Cucrema JIMHENHBIX anreOpanyEecKuX NJI-2 OIIK-2.2
2 | YpaBHCHMIL yO YO, IIPB I1IPB NJI-4 OIIK-2.2
3 | DreMeHTBI BEKTOPHOM arreOphl YO YO, IIPB ITPB NJ1-30I1K-2.1
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WJI-4 OTIK-2.2

MuorouneHst. KoMruiekcHbIe Hucia. Na-9 OIK-2.1
4 YO YO, IIPB ITPB V-1 OTIK-2.1
JIvHeHbIE OTOOPaXKEHHST Na-5 OllK-2.1
5 I1PB NJI-6 OIIK-2.2
DeMEHTbI AHATUTHYECKOI TeOMETPHIH. N-7 OIIK-2.1.
6 YO YO, I1IPB ITIPB NJ1-8 OIIK-2.2.
DyHKIMH OHO# ISHCTBUTEIBHON IEPEMEHHOM NA-5 OIK-2.1
7 YO YO, IIPB I1IPB nJ1-6 OIIK-2.2
Tpenen dyukmpm. HenpepbIBHOCTH (yHKIAN. N/I-9 OIIK-2.1
8 YO YO, ITIPB ITPB WJI-11 OTK-2.1
JlnddepeHIaibHoe  UCUHCIeHHe  (DYHKIMN NJI-7 OIIK-2.1.
9 | OZHO¥ NEPEMEHHOM. VO VO, I1PB [1PB NJI-8 OIIK-2.2.
WurerpanbHoe  McUrcleHre  (HEONpe e ieHHbII HJI-5 OIIK-2.1
10 | MHTErpajl, ONpPENENECHHBIA MHTEIpal M €ro YO VO, IIPB I1PB NJ-6 OIIK-2.2
TIPHJIOKEHHS)
JndhepeHIaIbHbIE YPaBHEHS. Na-9 OlK-2.1
11 YO YO, ITIPB ITPB WII-11 OTK-2.1
Psipl. N/I-10 OIIK-2.2
12 YO YO, ITIPB ITPB WJI-12 OTIK-2.2
DYHKIMH HECKOJIBKHX TTEPEMEHHBIX. Na-9 OIK-2.1
13 YO YO, ITIPB [1PB HJI-11 OIIK-2.1

YcaoBHbIe 0003HAYeHHS OLIEHOYHBIX cpeacTB (Ctoadusi 3, 4, 5):
YO — yctupiii (GpoHTaNBHBIN, HHAMBUYaTbHbIN, KOMOMHUPOBAHHBII) ONPOC;

TpYHIIOBBIC KOHTPOJIbHBIC, CAMOCTOATCIIbHBIC pa6OTBI, JUKTAHTBI U T.I[.).

IIPB — npoBepka pedepaToB, KOHCIEKTOB, MEPEBOJOB, PELICHUH 3adaHUM, BBITOJHEHHBIX
3a/laHui B DJIEKTPOHHOM BHJIE U T.1L.;
KP — KontponbHast paboTa (ayAUTOpPHBIE WU JOMAIllHUE, WHAUBUAYAJIbHbIE, TApHbIE WU
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5.2. OnleHOYHbIE CPEeACTBA TEKYIIEro KOHTPOJIs
IlepeyeHb NMpakTHYECKUX (CEMHMHAPCKHUX) 3aJaHUI

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=l5 -1 0| 4y B=]12 3 -5
4 1 2 -1 0 1

3 9 -9 3
2. Haiitu marpuiy C =24 + 5B, ecru A= 7 5 , B= £ &

3. Haiitu mpousBenenus marpun AB u BA, eciiil OHH CyIIECTBYIOT:

-1 3 2 5 1
9 A=[2 0 1| B=|19

0 1 -1 5 2

1 61 9 1 O
b) A: 3 O 9, B: —1 2

1 2 3 5 3 1

12 3 4
0 A:[2 L 3], B=(1 0 5 -3)
1
12 3 4 0
) :(21—2 3}’ "5
-3
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3
1 -1
4. BbBIYACIUTH 2 _3

5. BbeIUHCIUTE OIMpCACIINTCIIN

3 4

) g _5
4 -3 5

o [3 -2 8
1 -7 -5

6. Haiitu oOpaTHBIC MATPHUIIBI TS CIIETYIOUINX MATPHIIL:

coOSa -Sina
a) A=| .
sinad  CcoS«a

2 5 7
n A=(6 3 4
5 -2 -3

7. Pemmth MaTpU4HbIC ypaBHEHHUS:
(3 2)_(1 2
)5 _4) |5 6
2 1 10 7
6) X =
11 8 1 2

Tema 2 «Cuctembl JUHEHHBIX ajJredpanyeckux ypaBHeHHi»
IIpakTnyeckue 3aganus 3-4.

3agaum 1018 CaMOCTOSITEIBHOTO PeLIeHHU S
Pemnts cucteMsl ypaBHEHUN METOIAMM:
- ["aycca;
- Kpamepa;
- 00paTHOM MaTPHUIBL:
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b)

(2% + X, — X, =0
13X, +4%X;,+6=0
X +X; =1

3% +X, +X; =5
X =X, + X% =1

X, —2X,+%X =0

Tema 3 «1eMeHTHI BEKTOPHOM aJredpbi»

IIpakTHyeckoe 3axanue S.

3agaum 11l CAMOCTOSITEILHOTO PeleHus

1. Haiftu ckamspaoe nponssenenue Bextopos d=31+4]+5ku b=41+5]-3k.
2. Haiftu BeKTOpHOE IPOU3BEICHIE BEKTOPOB A = 21+ 5j +ku b=1+ 2j -3K.

3. Haiitu CMEIIaHHOE MIPOU3BEICHUE BEKTOPOB A = | — j +k b=1+ j +k,

c=2i+3]+4Kk.

4. BbIUMCIUTH CKaIAPHOE IPOM3BeleHHEe BekTopoB d 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. Tlokasats, uto Bextoper &= 1—3]+2K, b=3i—-7j+8k, c=i—]J+k

KOMILIAaHAPHBI.
7. BpluumcnuTh mIOMAAb TPEYroJibHUKa C  BEpLIMHAMH A(Z; 2, 2), 8(4; 0; 3),
C(0;10).

8. Ompenenuth CMeNIaHHOE MPOM3BEIEHHE BEKTOPOB a4 = (—3, 4,1) , b= (5, 2, 3) ,
c= (1, 4, 6) . UccenoBaTh BEKTOPBI Ha KOMIUIAHAPHOCTb.
9. Haiitu 00BEM TPEYroIbHOM MMPAMUIBI C BEPIIUHAMU 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 KBajpaTHOE ypaBHEHHUE 4x* —20x+29=0,

2. Jlanbl KomruiekcHbie uncia Z; =95—12i, 7, =-6+8i.

Z
1
Haiitw: &+ 2450 40— 25, 4102, —
Z,
3. Kommuiekcuble uncna Z; = 1-1i, Z, = —\/5 —1i IPEJACTaBUTh B TPUTOHOMETPHUYCCKOM
Zl
dbopme u HalTH Z,-1,, Z_ )
2

o 4
4. Haiitu Bce 3HaueHns -1,

5. Bo3BecTu B CTENEHb JaHHBIC KOMIIJICKCHBIC YHCJIa:

a) (3+4i)?
by (1+2i)°
o (—1+i)*

Tema 6 «J1eMeHThI AHAJIUTHYECKOH ITeOMeTPUMN»
IIpakTH4eckoe 3aganue 8.

3aga4u 115l CAMOCTOSITEILHOTO pelIeHust
1. Onpenenurts pacCTOSHUE MEXTY TOUKAMHU: A(3;8)u B(—2;5).
2. TlokasaTh, 4TO TPEYTOJLHHUK C BEPIIMHAMHA A(4; 3), B(7; 6), C(Z; 11) - IPSAMOYTOJIBHBIH.

3. Tloka3zaTh, YTO TPEYroJILHUK C  BEpIIMHAMH A(Z;—l), B(4; 2), C(5; 1)

paBHOOEIPEHHBIN.
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Haiitn Touxy nepeceenns npamsix: 2X+Y—1=0y X+2y+1=0.

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

y=—-3x+1.

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

npsmoii 2X+Y—3=0,
CoctaBuTh ypaBHEHUE NPSIMOM, IPOXOSAILEH Yepe3 TOUKU A(l, 2) u B(—Z; 3) .

TpeyronpHHUK 3aJlaH CBOMMH BEPIIMHAMHU A(l, 2), B(—Z; 1), C(Z; 3). Haittu nnuny ero

BBICOTBI, IPOBEAEHHON U3 BEPIIUHBI A.

CTopOHBI AB, BC, AC TpeyronbHuKa L ABC 3ananm  cootercTBeHHO ypaBHEHHUSIMHU:
4X + 3y —5= O, X —3y +10= O, x—2=0. OnpenenuTh KOOPAWHATHI  BEPIIHMH
[JABC

Tema 7 « DyHKIIUM OAHOM 1eiICTBUTEIbHON NepeMeHHO

IIpakT4eckoe 3aganue 9.

f)

9)

33}13‘1]/[ MJIA CAMOCTOATECJILHOI'0 PCIICHUS

1. Haiftu o6acts onpeieenus (yHKIuii:
f(x)=x2—25
f(x) =Ig(5x* +4x-9)
f(x) =x-lg(2x-3)
f (x) = arcsin(2x® + X)

3x-1

R S

f(x)=\/x2—4+,/1—%x2

f(x) = 4/(x=9)(x+19)(x—21)
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d)

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

f(x):;

f (X) =1—3cos x

f(x)=—x"+8x-13
3. YcTaHOBUTH YETHOCTH MJIM HEUETHOCTD ()YHKITUH:

f(x)=x*sin7x
f(x) =5|x|-3%x?

f(x) = x2¥/x + 2sin x

2x2
f(x)=
(x) 2x -1
f(x)=lg
1-x

Tema 8 «IIpenes pynkuuu. HenpepbsIBHOCTH (pyHKIMI»

IIpakTnyeckoe 3aganue 10.

33}13‘-[1/[ AJI CaAMOCTOATEC/IBHOI'0 PCIICHUSA

Haiitu npenenst GyHKIHIA:
. X +3x+2
g  lim
x>22x° 4+5x+2

VA+X+Xx* =2

lim
b) 54 X+1
2x% —3x+1
¢ lim

e X2 4+2x-3
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lim x* +4x-21
9 >3 2x* —Tx+3

lim 2x*+5x—7
? x>1 3% —x—2

JX+4-1

lim X e =
D >3 J3_2x —3

lim V2x+3-3
9) >3 2—-+/X+1

2-3x—x>

h IimLs 2z o 4
) o 22+ x—1

| (12 1 )
) lim{ 323" %6

sin 2x
i) lim
x-0 (g 3x
2
0 lim—9X
x—01—Cc0Ss4X

arctg (x* +3x)
) lim :
x>0 arcsin 2X

9x+5
o lim(e)

Tema 9 «/IuddepenuuanbHoe ncuncjieHue PyHKIUH OJHOM IepeMEeHHON»

IMpakTuyeckue 3aganus 11-12.

3agaum a5l CAaMOCTOATEIBHOIO pelIcHus

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

2 Y =c08" 7%’

2

x| <1

. 2X
3 Y =arcsin ]

+ x4

» Y =X -sin2x°

X
5) y=|ntg§

6) Y =In(v2sin x+1++/2sin x—1)

_ sinX—Cos X
Sin X +C0S X

7)
Ax" +9x3+1

gy Y—=FE

sin x

9 Y=X

2. Haiitu npon3BOIHYIO0 BTOPOTO MOPSAKA:

y=—lxsin3x—£cos?>x
9 27

3. Tlokazath, 4YTO QYHKIHS y= sinlnx + cosln x YIOBJICTBOPSICT  YPaBHEHHUIO:

X*y"+xy' +y=0
. ! . 3 3
4. Haiitu mpoussoauyio Y, or HesBHOU Gpynkuun: X + Y~ — 3xy =0

d :
5. Haiitu yl=%,ecnﬂ X=acost, y=asint

6. Haiitu npenens! GpyHKIMA, UcTIONb3Yys npaBuiio JlonuTans:
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X+ Xx*-5x+3
a) lim— >
x>1 X* —4X°+5X—-2

. X3+ x2-6X
by lim—;
x>0 X7 —X+16

. In(x*=3)
lim—
x=>2 X+ 3X—-10

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

a) y=%x3—2x2+3x+1

; y_x2+x—5
) X—2
0 y=xIn*x

8. Haiitu nauGonbliee U HauMEHbIIEE 3HAUCHUS DYHKIHU:
4 2 _
a) Y=X —8X"—9 uaorpesxe [—l, 1]

X*+4
by Y= T Ha OTpe3Ke [1; 3]

) Y=(X—2)’e" uaomesxe[0; 5]

9. OO6Bém mponykimu U (yci.em.) mexa B TedeHHE pabodero AHS MPEACTaBIseT (PYHKIIHIO

U=—t>—5t*4+75t4+425, rme t- pabouee BpemMs B dacax. BbIUMCIHTH

MMPOU3BOAUTCIILHOCTDH Tpyaa qcpes3 2 gaca IIOCJIC HaydaJia pa60TLI.

Tema 10 «MHTErpabHOE HCYHCICHUE (HeONpeAeAéHHBIH HHTErpaJl, onpeaea1éHHbIH HHTEerpas
U ero NMpPUJI0KEeHHU))

IIpakTHyeckoe 3axanue 13.

3agaum AJ1s1 CaMOCTOATEIbHOIO peIcHUus

1. Haiitu unTerpans::
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2 2
wdx

a) X
«  CO0S2X

b) — X
J Cos® xsin® X
¢ Sin xdx

C

) 1+9cosx

X4
) I —mdx

e) :\/m sin 5xdx
) : In xdx
9) : X cos 9xdx
h) : x° In xdx
dx
) Tx@+Inxy?
arctg®2xdx
o Thae
K) fx3ex4*5dx

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

sn O(t) = (L+t)e™

3. BprucIUTH ONMpeneéHHbIe HHTETPAITBL:

1
2 jx(B—xZ)de
0
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j’- xdx

) Ay 3x

0 Ixﬁnxdx
0

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

IIpakTHyeckoe 3aganue 14.

3agauu 11l CAaMOCTOSITEILHOIO pelIcHUus

1. Peumrs nuddepeHipanbbie ypaBHEHHUS C pa3IesSIIOIIUMUCS TEPEMEHHBIMHU:

) xy'—=y=y’
m) xyy' =1-x?
R AVES |
n) y :X—y
y

2. Pemmts omHOpOIHBIE MU QepeHITaTbHbIE ypaBHEHUS:

a) y’:l_l
X

, X+2y

b) X

3. Peumrs smHelHble QG GepeHIaIbHbIe ypaBHEHNS IEPBOTO MOPSIKA!

dy vy

— ==X
2) dx x

dy 2y .,

—4+—=X
b) dx X
C) y!_y:ex
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4. Pemure nuddepeHnuanbHble YpaBHEHS, UCTIONB3YsI TIOHMKEHUE TIOPSIIKA:
a) Yy =¢€

by Y =Inx

0 2yy"=(y)" +1
5. PeluTh MHCIHbIE OMHOPOTHbIC TH((HEPCHIMATEHBIC YPABHCHH:
a) Y'—-2y'+17y=0
b) ¥y -8y +16y=0
o) 2y"-5y'+2y=0
6. PeLIHTh JMHEHHbIC HEOTHOPOMHBIC MU (EPEHIHATHHBIE YPABHEHIIS:
a) Y -4y +4y=x°
by V' +2y +y=¢e"
o Y-8y +7y=14
7. HaliTu peleHns ypaBHeHHI, YIOBICTBOPSIONIIE HAYAIHHBIM YCIIOBHSM:
a) Y -2y'+y=0, y(2=1 y(2)=-
b) y'+y=4e’, y(0)=4, y(0)=-
o Y'+2y'+2y=xe”, y(0)=0, y'(0)=0
Tema 12 «Psiabi»

IIpakTyeckoe 3aganue 15.

33}13‘-[1/[ AJIA CAMOCTOATEC/IbHOI'0 PCIICHUSA

1. HccnemoBaTh CXOAUMOCTH psifia, MPUMEHHUB HEOOXOIUMBIN TTPU3HAK CXOAMMOCTH:
Z 5n+6
a
) Z100n-1
b) Z n(n +1)
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4nt =25
% Zx/_+50

2. HccnenoBaTh CXOOMMOCTH psJia, UCIIONB3Y4 Mpu3Hak [lanambepa.

“.n
2) 25

5 Z; n(n +1)

3. Pa3noxuTh B cTeneHHOM ps o creneHs M X QyHKIHU:

y= e’ -1
a) X
1—e*
by Y=—"7
y— |nl+_x
2 1-Xx

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

5. Haiitu obnacThb CXOAUMOCTHU CTCIICHHBIX PAOOB:
0 3n Xn
2
a) n=1 " \/ﬁ
2 3 n

X
by L+ X+——+_—+..+—+..
2! n!

Q) 1+X+2°X° +...+Nn"X"+...

Tema 13 «@yHKIMM HECKOJIbKHX IePeMEHHbIX»

IIpakTHyeckoe 3axanue 16.
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3agaum a5l CaMOCTOATEILHOI0 pelICcHUuA

1. Haiitn yacTHBIE POU3BOIAHBIC IEPBOTO MOPSIKA:

a) Z=X+2y°—-3xy—4x+2y+5

b) Z= e (< +y?)

o) z=In(x*+y?)

2. Jlana Qymkuus Z = f (X, y) . TpeGyercst Haiith: mosHBIA nuddepeHman dz ; JaCTHBIC

0%z 0%z

MMPONU3BOJAHBIC BTOPOro IOpAAKa 8X2’ ayz U CMCIIAHHBIC YaCTHBIC IIPOU3BOAHLIC

0’z 0°z
oxoy' oyox

Z = arctg X
a) y
b) Z=+2Xy+Y’
X—y
7=——">
C) x2+y2

3. Uccnenosars na sxcrpemym pynxumnio Z = T (X, Y):
a) Z=X—Xy+y +9x—6y+20
by Z=X +Xy+Yy>—3x-6y
o) z=3xy—x—y’—10x+5y+3

4. Haiiru rpaguent Qykipn £ = X2y —5y3 B Touke Py (2,1)

5. Hamwmcarp ypaBHeHHE KacaTeIbHOW IUIOCKOCTHM W YpaBHEHHE HOpPMalM K MOBEPXHOCTH

3x2y+2xz—yz+x+1=0 B TOUKE MO(Xo,yO;Zo),eCHI/I Xy =1, Yo =2,
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5.3. TeMaTHKa NMCbMEHHBIX PadOT 00y4arOLIMXCS

OOyuaronuecs: 3a04HO0M (opMbl 00yUeHHs BBIITOJIHAIOT JOMAIIHIO KOHTPOJIbHYIO padoTy.
Y4eOHO-MeTOInYeCKHe MaTepUaibl, HEOOXOAUMBIE ISl BBIOJIHEHUS paboThl, coaepkarcs B Y MK
110 JUCLUILINHE.

5.4. IlepeyeHb BONPOCOB MPOMEKYTOUYHOI aTTeCTANMH 10 AMCHMUIJIMHE

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 TMHEHHBIX YpaBHEHUM € N IepeMeHHbIMU. MeTo/1 00paTHOM MaTpUIIbL.
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 BE TaHHbBIE TOUKH.
PaccrostHue oT TOUKM 10 MPSMOH.
Onpenenenre KpuBOil BTOporo nopsaka. OKpy*HOCTb.
Druric.
l'unep6omna.
[TapaGona.
CkansipHble 1 BEKTOpHBIE BeTMUUHBL JIMHEIHbIe onepaluy HaJl BEKTOPaMHU.

VYron Mexty 1Bymst BekTopamu. IIpoekiius BeKTopa Ha 0Cbh M COCTABIISIONIAs BEKTOPA IO OCH.

Pa3noxeHne BeKTopa Ha COCTAaBJIAIOLINE MO OCAM KOOPAHHAT.
Hanpagnsironme KOCHHYChI BEKTOpA.

Y cnoBre KOJUIMHEAPHOCTH IBYX BEKTOPOB.

CkasipHOE IPOU3BEICHHE IBYX BEKTOPOB U €TI0 CBOMCTBA.

BekTopHOE poM3BEAEHNE U €TI0 CBOWCTBA.

CmMernraHHOe MPOU3BEAECHHUE TPEX BEKTOPOB U €r0 TE€OMETPUUECKUIN CMBICII.

Y cnoBre KOMIUIAHAPHOCTH TPEX BEKTOPOB.

AnreOpanueckas popMa KOMITIEKCHOTO urcia. JIeHCTBHS ¢ KOMIUIEKCHBIMH YHCITAMU.
Tpuronomerpuueckas popma KOMILUIEKCHOTO YHCIIA.

[NokazarenbHast hopMa KOMIUIEKCHOTO YHCIa.

Crenenp komIuiekcHOro uncia. KopeHs N-ii creneHy u3 KOMIUIEKCHOTO YUCIIa.
Cxema ['opHepa ¥ KOpHU MHOTOYJIEHA.

n

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

Pa3JIoKeHUs Ha HENPUBOIUMbIE MHOKUTEIH.
JIuneitnsle otoOpaxkeHust. OCHOBHBIE TOHSTHSL.
[TpeoGpazoBanme KOOpAMHAT.
EBKIMI0BO POCTPAHCTBO.
JIvHeiHbIe onepaTopbl U MX CBOWCTBA.
CobcTBeHHBIE BEKTOPHI M COOCTBEHHBIE 3HAYEHHUS JIMHEHHOT0 Oreparopa.
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78.
79.

80.
81.

82.
83.

84.
85.
86.
87.

OpToroHanbHbIi 6a3KC U OPTOrOHATIBHBIE TPE0OPA3OBAHMS.

[IpuBenenue kBaapaTHYHONM POPMBI K KAHOHUUECKOMY BUITY.

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 IIIOCKOCTH.

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-Korim o HenpepbiBHOI Ha 0Tpe3ke (HyHKIHH.
Onpenenenyie Npon3BOIHON, €€ MEXaHUYECKUN U TEOMETPUIECKHIA 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 ¢yHKIuH. HeoOX0MMMBIi U JOCTaTOYHBIN PU3HAKHU 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 nHTerpana. CBOWCTBa HEONPEAEIEHHOTO

HHTCTpaIa.

['eomeTprueckmii CMBICT HEOTIPEAECTEHHOTO MHTETpaAIA.

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

WHTerpupoBanue MpocTeHIMX palioHATBHBIX TPOOCH.

43



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. Jluneiinbie auddepeHImanbHbIe ypaBHEHUS BTOPOTo MOPSAKa C MOCTOSIHHBIMU Kod(duImeHTamu.

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.  IIpaBunbHO cxopsmuecs (PyHKIMOHAIBHBIE PsJIbl U UX CBOMCTBA.

116.  Crenennble psbl. O6IACTh CXOAUMOCTH 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€ o0nacTb onpeneneHus. [ papuk GpyHKIMM 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

TIOPSIITKOB.

126. JIuddepenumpoBanme CIOKHBIX U HESBHBIX (DYHKIIHHA.

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. JIBa mpenerna, 3HaYCHHSI KOTOPBIX PaBHEI 3, ...

(8vi0epume 06a 6epHbIX BAPUAHMA OMEEMA)

Iimsin5x
a) x—0 X
. Sin5x
) lim——
x—0 5)(
. sinX
0) lim——
Xx—0 5)(
. 5sinx
d lim———
Xx—0 X

IMpaBunbHbIi 0TBeET: a), d)

3. Vkaosrcume npasunvuyro nociedoeamenvHocms 2manog 8bl4uUcieHus 00pamHou Mampuybl
Jlana xBajpaTHast MaTpuLa A, ONPeeINTENb KOTOPOI HE paBEH HYIIIO.
d) HaxXOXJCHHE AIreOpayYeCKHUX JIOMOJHCHUH 3JIEMEHTOB TPAHCIIOHUPOBAHHOW MATPHIBI U
COCTaBJIEHUE COIO3HOW MaTpPHUIIbI;

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

IpaBuabHbIii oTBeT: b)-¢)-2)-d)

4. Vkasicume npasuivbHoe coomeemcmeaue MEXIy TUTIOM MaTPUYHOTO ypaBHEHUS ¥ (GOPMYION s
€ro pelIeHus:

1) AX =B

) XA=B
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3 AXB=C

BapuaHTbl OTBETOB:

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

5. Ilpouumaiime mekcm u 3anuwiume pazeepHymviii 000CHO8aHHbI omeem. Omeem ciredyem
3anucams ¢ ManieHbKoU OYKEbl:

Jaiite onpeneneHre NOHATUIO TOYKA MUHMMYMA — 3TO ...

[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 ¢. — ISBN 978-5-9758-1888-1. — Tekct: 37eKTpOHHBIN //
Hudposoii o0Opa3oBaTebHbIH pecypce IPR SMART: [caiiT]. — URL:
https://www.iprbookshop.ru/80978.html

2. Kpatkuii xypc Bbicmield maremaruku: yueObnuk / K. B. banaun, ®. K. banaun, B. U.
Jxeddans [u ap.]; non penakuueit K. B. banaguna. — 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
texHonorndecknii yansepcuteT uM. B.I'. Illyxosa, DBC ACB, 2020. — 88 ¢. — TekcT: a5eKTpoHHBIH //
[Mudposoit 00pa3oBaTeNnbHBIH pecypc IPR SMART: [caiiT]. — URL:
https://www.iprbookshop.ru/110191.html

7.2. JlonoTHUTEIbHASI JIUTEpaTypa

4, Mansues, . A. DnemenTts! nuneiHon anredpsl. Y.1: yueOHoe nmocodue / U. A. Manbiies.
— HoBocubupck: HoBocuOGupckuit rocynapcTBeHHblil yausepeuret, 2019. — 251 ¢. — ISBN 978-5-
4437-0922-2, 978-5-4437-0923-9 (U.1). — Tekcrt: anextponHsIii // Lludporoit 00pazoBarenbHBINA pecype
IPR SMART: [caiiT]. — URL: https://www.iprbookshop.ru/93564.html

5. [Hankun, A. C. 3agaun ¢ pemeHus MU 0 BBICIIEH MaTeMaTHKe, TEOPHUH BEPOSATHOCTEM,
MaTeMaTHYECKOW CTAaTUCTHKE, MaTeMaTHYeCKOMY IPOTPaMMHPOBaHUIO: y4deOHOe TocoOue IS
OakamaBpoB / A. C. lankun, B. A. llankun. — 8-e u3a. — Mocksa: [Jamxkos u K, 2019. — 432 ¢. —
ISBN 978-5-394-01943-2. — Texkcr: snexrtponnsiii // Lludposoit obOpazoBarenbHbli 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 OpraHu3auy KoHhepeHun
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Paznen 8. MatepnajibHO-TexHHYecKasi 6a3a 1 MHGOPMALMOHHBbIE TEXHOJIOTHH

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

MarepuanbHO-TeXHHUYECKOE oOOecreyeHne IUCLUIUIMHBL «MaTreMaTuka» BKJIIOYaeT B ceds
y4eOHbIe ayIuTOpPHM Il TPOBEIEHHS 3aHATUH, TPYNIOBBIX M WHAWBUAYAIBHBIX KOHCYJbTALUH,
TEKYLLEro KOHTPOJI ¥ MPOMEXKYTOYHOH aTTecTalluy, CaMOCTOATEIbHOM paboThl 00yUYarOIIUXCSl.

Y4eOHblE ayIUTOPHH YKOMIUIEKTOBAHBI CICIHATU3UPOBAHHON MEOENIbl0 M TEXHUYECKUMHU
cpeactBaMu  oOydeHus. IlomemieHus A caMOCTOATENbHOM paboThl OOY4YarOIIMXCS OCHAIIEHBI
KOMITBIOTEPHOM TEXHUKOM C BO3MOXKHOCTBIO ITOAKIIOYEHUS K ceTu VIHTepHeT.

JlucuuiuinHa MOKET Pealn30BbIBATHCS C MPUMEHEHHEM JUCTAHLMOHHBIX TEXHOJOIMH 00ydeHus.
Crenuduka peanuzaluyd AWCHUIUIMHBI C TPUMEHEHHEM AMCTAHIIMOHHBIX TEXHOJOTHHA OO0y4YeHHUs
yCTaHaBJIMBAETCs JIONOJIHEHUEM K pabodell mporpamMmMe. B uyacTu He mpoTuBOpevalieil crenuduke,
U3JI0’KEHHOM B JIONIOJTHEHUH K IIPOTpaMMe, IPUMEHSETCS HAacTosIIas pabodast mporpamma.

MarepuanbHO-TexHHUYECKas 6a3a, HeoOXoAuMas i OCYIIECTBIEHUST 00pa30BaTEIbLHOTO Mpolecca
10 JMCUMUIUIMHE C TPUMEHEHUEM JIMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA, BKIIOYAET B CEOsI:

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
[0 JUCLUIUIMHE C IPUMEHEHUEM JIUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUM, BKIIIOYAIOT B CE0s:

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

- QJIEKTPOHHAsI 1104Ta;

- CUCTEMa KOMITbIOTEPHOTO TECTUPOBAHMSI;

- [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  OCYILECTBJISIETCSI IOCPEACTBOM IPUMEHEHHUS] CHEIUAIbHBIX TEXHUYECKHX CpEACTB B
3aBUCUMOCTH OT BHJa HO30JIOTHH.

[Ipu mpoBeneHuMM Yy4eOHBIX 3aHATUM 1O JAUCHUIUIMHE HUCIHOJB3YIOTCS MYJIbTUMEINNWHBIE
KOMILJIEKCBI, JJIEKTPOHHbIE YYEOHUKU U yueOHbIe TOCOOUS, alalTUPOBAHHBIE K OTPAaHUUYEHUSIM 3/I0POBbSI
oOydJaronmxcs.

JIeKIIMOHHBIE ayAUTOPUU OOOPYAOBaHBl MYJIbTUMEIUHHBIMM KadeapaMu, MOAKIIOYEHHBIMH K
3BYKOBBIM KOJIOHKaM, IMO3BOJISIOUIMMH YCUIIUTh 3BYK JIJISl KATETOPUU C1a0O0CIbILIAINX 00yJaromuxcs, a
TaKXe NMPOEKLIMOHHBIMU YKpaHaMH, KOTOpPbIE YBETMUHUBAIOT N300pa’keHHE B HECKOJIBKO Pa3 U MO3BOJISIOT
BOCIPUHUMATh y4eOHYI0 HH(OPMaIIMIO0 00yJaloUMCs ¢ HApYILIEHUSIMU 3pEHHUSI.

[Tpu 0OydeHun ULl ¢ HApYIIEHUSIMH CITyXa MCIIOJIb3YeTCs YCHIIMTENb CIyXa JUIsl CIaboCIbIIIauX
mopaeit CyberEar momens HAP-40, nomoraromuii oOydaeMbIM Jy4lle BOCHpPUHHUMATh Y4YeOHYIO
UH(OPMAILIHIO.

OOyyaronecs € OrpaHHMYEHHBIMM BO3MOXXHOCTSIMH 37I0pOBbS, OO€CleueHbl MEYaTHBIMH H
3JIEKTPOHHBIMU 00pa30BaTENIbHBIMU pecypcamMu (IporpaMmbl, yueOHUKH, ydeOHbIe TOCOOUs, MaTepUalIbl
JUISL CaMOCTOSITEIbHONU padoThl U T.1.) B opMax, aJaNTHUPOBAHHBIX K OTFPAHUYEHHSIM HX 3/10POBbSI U
BOCIIPUATHS UHPOPMALIUU:

AJIS1 JIML ¢ HAPYIIEeHUsIMU 3PeHus:

- B (hOpMe IIEKTPOHHOTO JOKYMEHTA;

- B hopme aynuodaiina;

JJIS JINL ¢ HAPpYILIEHUsSIMH CJIyXa:
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- B IeYaTHOH popme;

- B (hOpMeE IIEKTPOHHOTO JJOKYMEHTA;

AJIS1 JIMIL ¢ HAPYIIEHUSIMU OMOPHO-IBUIATEJILHOTO anmnapara:
- B Ie4aTHou dopme;

- B (hOpMe 3IEKTPOHHOTO JOKYMEHTA;

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

HucuummuHa «MaTreMaTHKa» 3HAKOMUT CTYyJIE€HTAa C OCHOBAMH MaTEMAaTHUYECKOIro armapara,
HEOOXOMMOTO IS PEIICHHSI TEOPETUUECKUX M PAKTUUECKUX SKOHOMHUYECKHUX 33/1a, Pa3BUBACT JIOTUUECKOE U
ANTOPUTMHYECKOE MBIIILICHHE, OBBIIIACT OOIINI YPOBEHb MATEMATHIECKON KYJIBTYpBL.

[Tpu u3ydeHuu TUCHUILIMHBI HEOOX0IUMO:

— c(hopMHpOBaTh KOMIIETEHIIMH O0YUYarOmEerocsi B 0071aCTH MPUMEHEHUsI MATEMaTHYECKUX METOOB U
CPEZICTB IPY PEILICHUH MPUKIIAIHBIX 33/1a4,;

— Ha I[pUMepax MaTeMaTHYeCKuX OOBEKTOB M METOAOB IPOJEMOHCTPUPOBATH  CIEHUPUKY
MaTeMaTHKH, Hay4yuTb CTYJCHTOB NpuéMaM HCCIENOBAaHUS M  PpEIICHUS MaTeMaTH4YeCcKH
(hopMaTM30BaHHBIX 33]1a4Y;

— cdopMupoBaTh CUCTEMY 0a30BBIX TEOPETHUUECKUX 3HAHUN CTYJEHTOB 10 BAXKHOMY HAIlpaBJICHHUIO,
HaXOJSIIEMYCsl Ha CThIKE KOHOMUKHU U MPUKIIATHON MaTeMaTHUKH;

— chopMupoBaTh HaBBIKM CAMOCTOATEIBHOM paboThI, OpraHU3aLUU UCCIIE0BATEIBCKON paObOTHI.

Copepxanue nucuuIuiMHbl «MaTtemaThka» u3ydaercss B (GopMe JEKIUOHHBIX U MPAKTUYECKHX
3aHSATUN, OpPraHU3AIMH CaMOCTOSATEIbHON paboThl cryaeHToB. CoaepkaHue ydeOHOro Marepuasia
CTPYNIHUPOBAHO MO T€MaM, B KOTOpPbIE BKJIIOYEHBI OCHOBHBIE MOHSTHS, a TaKXKe BHJbI JAESITEIbHOCTH,
00s13aTeNbHBIC UII OCBOCHHUS CTYACHTAMH C IEJIbI0 NPUMEHEHHS B MOCIEAYIOIIEH AeATeIbHOCTH
cnenuanucra. [Ins moBeimeHUs 3(QQPEeKTUBHOCTH Mpolecca OOYYEHHsI HCIIONBb3YIOTCS BO3MOXKHOCTH
MEKITPEIMETHBIX CBSI3€H TUCIUILTMHBI «MaTeMaTHKay C JPYTUMHU TUCIUILTHHAMU.

[IpakTHyeckue 3aHATHS MPOBOIATCA C IENbIO (OPMHPOBAHUS KOMIIETEHIIMH OO0yYarommxcs,
3aKpeIUICHUS] TIONYYEHHBIX TEOPETHUYECKHX 3HAHUH Ha JIGKIHUAX M B IPOIECCE CaMOCTOSTEIHLHOTO
U3ydeHHs] OOYYalOUIMMHCSA CHEIHMaIbHON JnTepaTypbl. llpakTudeckue 3aHATHS 1O JAUCHUILIMHE
OpraHU30BaHbl HA OCHOBE MPHUHIMIIOB MAaKCHMalIbHOW BOBJICYEHHOCTH CTYACHTA B MPOLECC U3yYEHUS
marepuana. [Ipyu moAroToBke K MpakKTUYECKUM 3aHATHAM CTYIEHTAaM CJIeAyeT BHUMATEIBHO MOpadboTaTh
C TEKCTOM JIEKIIMH, YYEOHBIM MaTepHalioM PEKOMEHAYeMOro yueOHHKa, pa300paTh pelIeHne KIYEeBbIX
3a1a4, BBIIMCATh HEOOXOAMMBIE ()OPMYJIbI, BBIOJIHHUTH 3aJaHUS JUII CAMOCTOSITEIHHOTO pEIIeHUs,
MOJTOTOBUTH BOIIPOCHI, KOTOPBIE BHI3BAIIN 3aTPYIHEHHUS.

CamocrosTenpHas paboTa CTYACHTOB 10 JUCIUIUTHHE «MareMaTHKay 3aKII0YaeTcsl B 3aKpeIUICHHN
U YIIIyOJIeHUU 3HAHUM M HaBBIKOB, MOJTYYCHHBIX HA JIEKIUAX W MPAKTUYECKUX 3aHATHUAX, MOATOTOBKE K
9K3aMeHy, a TaKXkKe B (POPMUPOBAHUH CAMOCTOSITEIILHOCTH B IIOMCKE W IPUOOPETEHNH HOBBIX 3HAHUIA.

CTyneHT JOJKEH CaMOCTOSATENbHO M3Y4YMTh JOMOJHUTENbHBIH TEOPETHUYECKUN MaTepHal, pellnuTh
npeUIo’KeHHbIe 3a1aun. Eciii TeopeTHdecknii MaTepuall Mo onpeenéHHON TeMe YaCTHYHO PACCMOTPEH
Ha JIEKLIMU, TO CTYIEHT JIOJDKeH MpopadoTaTh €ro, JOMOJIHUTH (MCHOJb30BaTh JUTEpaTypy U3
NPUBEIEHHOTO CIIMCKA, a TAK)KE PYKOBOACTBOBATHCS YKA3aHUSAMH M PEKOMEHIANMSIMH TPENoIaBaTess) u
PELIUTh BCe MPEATIOKEHHbIE 3a1auu.

[IpopaboTka mMPONIEHHOTO JEKIIMOHHOTO MaTepHalia SBJISETCS Haubojee BaXXHBIM BUIOM
caMOoCTOsTeNIbHON paboThl. YeM riry0xke W mosHee npopaboTaH MaTepuai, TeM Jerde Ipu BBITOJHEHUN
JIPYTUX BHJOB CaMOCTOSITENbHOW paboThl. CHcTeMaTHdeckas, peryisipHas paboTa Hall MpOiIeHHBIM
JICKIIMOHHBIM MaTepuaioM, HauWHas C TEpPBOrO 3aHATHUS, SBISIETCS HEOOXOAMMBIM YCIOBHEM JUIS
MOHUMaHHS MaTEPUATIOB MOCIIEAYIOIINX JICKIHA U YCBOCHUSI MaTEPHUAIOB TIPAKTUICCKUAX 3aHIATHH.

B X0z moAroToBKM Kax10ro BOIpoca HEOOXO0AUMO KPAaTKO, CXeMaTUYHO 3a(UKCHPOBATH OCHOBHBIE
TIOJIOKEHHUSI U TE3HMCHl OTBETa, (POPMYIHPOBKH, 3amucaTh GOpPMYIsl U CUMBOJIBI B Terpans st CPC,
peuTh 3a7aui. Bomnpockl, BhI3BaBIINE 3aTPYAHEHUS IIPU CAMOCTOSTENIBHON paboTe, Hy)KHO 3amucarh U
3amaTh WX TpenofaBarento. CIOKHBIE BOMPOCHI MOKHO BBIHECTH Ha OOCYKICHHE Ha TPAKTUYECKOE
3aHATHE WM HAa WHAWBUIYalbHblE KOHCYNbTaluu. [IpHBEeTCTBYeTCS CIIOCOOHOCTH Ha OCHOBE
MOJTyYE€HHBIX 3HAaHUH HaxXoJUTh Hanbosee 3¢ (HEeKTUBHOE pelIeHHE TOCTABIEHHBIX TPOOJIEM.

JUis mOAroTOBKM K 3aué€Ty, PK3aMEHY CTYACHTaM CIEAyeT CaMOCTOATEIbHO H3YyYHTh HEKOTOpbIE
pa3aensl TUCHUTUTMHBI M BBITIOJHUTH COOTBETCTBYIOIIUE 33JaHUS B COOTBETCTBHU C METOIMYECKUMHU
yKa3aHUsAMH JJIs1 CaMOCTOSITENIbHOW paboThl. Pe3ynbTaThl caMOCTOSATENBHOM pPabOThI JTOJMKHBI OBITH
NPeIbSBICHBI TIPETIOABATENIO B TEUEHUE CEMECTpa, 10 Hadayla CECCUU.

Pe3ynbraThl MHAMBHUYATbHON 3K3aMEHALMOHHOW pabOTHI OLIEHUBAIOTCS C YYETOM TEOPETHUECKUX
3HAHUH 10 COOTBETCTBYIOIIMM pPa3JieiaM JUCIUIUINHBI, TEXHUKH BBITIOJHEHUS paboThl, 00 BEKTHUBHOCTH
¥ 000CHOBAaHHOCTH NMPHUHUMAEMBIX PELICHUH B Ipoliecce paboThl ¢ JAHHBIMHU, KaueCTBa O(POPMIICHHSL.
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B xonme ydeOHOro mporiecca MpOBOIUTCS TEKYIIUNW KOHTPOJb, CIIOCOOCTBYIOIIUN TMOBBIIICHUIO
3 PEeKTUBHOCTH W KadecTBa BCEX BHUJIOB YUYEOHBIX 3aHATHUM, BKIIOYAs CaMOCTOSTEIBbHYIO paboTy
CTY/ICHTOB.
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Y4eOHO-METOJUUECKOE U3JaHNE

Pabouast nporpamMma yueOHON JUCIUTIITMHBI

MareMaTHuKa

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

(©amunus, Ums, Omuecmso cocmagumens)
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