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Pa3znen 1. Oprann3anuoHHO-MeTOAMYECKUI pa3aen
1.1. llean ocBOeHHUSI AMCIUILIMHBI

Jucnunnmna «MaTtemMaTuka»BxoauT B «O0s3aTeJIbHYI0» YacTh JAUCHUIUIMH MOJATOTOBKU
oOyyaronuxcsi 1Mo HamparieHutro noAroToBku «38.03.01 IJxoHOMHKA», HANPaBJIEHHOCTH
(mpodpniib) «PUHAHCHI U KPEIUT.

Llenpto AMCHMILIMHBL sBIsieTcss popmupoBanne kommnereHuuii (¢ coomeemcemeuu ¢ @IOC
BO u mpebosanusmu k pe3yiomamam 0c80eHUs. OCHOBHOU NPOGecCUOHANbHOU 00paA308amenbHOU
npoepammul (OI1OI1 BO)):

OIIK-2 Cnoco0eH ocymecTBJISTh cO0P, 00pad0TKY U CTATHCTHYECKHA AHAJIHU3 TAHHBIX,
HEeO0XO0AUMBIX /Il PelIeHUs MOCTABJIEHHBIX JKOHOMUYECKHX 32124

Jeckpunrtopbl o0menpodeccuoHaIbHbIX KOMIIETEHIHIi:

OIIK-2.1  Cmoco0GeH OCBOMTH CTATUCTHYECKHE METOABl (OPMHUPOBAHUS JAHHBIX H
IPUMEHUTh HAIPaBJICHUA M METOJAbl aHanu3a MHGOpMAlMu B KOHTEKCTE pealu3aluud Ou3Hec-
MIPOEKTOB

OIIK-2.2 CnocobeH OCyImIeCTBIATh KOJWYECTBEHHBIH M  KAUYECTBCHHBIM  aHAIM3
uH(GOPMAIIMK TPU MOCTPOCHUH OPTaHU3AIMOHHO-YKOHOMHYECKHX MOJCIEH IyTeM peallu3aiun
KOHKPETHBIX SKOHOMHUYECKUX 3a7a4

B pesynpTaTe OCBOGHHS MAHUCHUUIUIMHBI Y CTYAEHTOB JOJKHBI OBITH CHOPMHUPOBAHBI
VHJIMKATOPbl KOMIIETCHIUI

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 3uanue:
«CrenuaJjucT no Crocoben ocsouth | IIC 08.008 Cnennaancr mno
(punancoBomy CTaTUCTUYECKHE METOJbI | (PUHAHCOBOMY KOHCYJIbTHPOBAHUIO
KOHCYJIbTHPOBAHUIO» dbopmupoBanus naHHbiX | UJ-1  OIIK-2.1 IlpuHuoumel  paGoThI,
A/01.6 MoHUTOpUHT | U MPUMEHUTH | 00JIACTh TPUMEHEHUSI U MPUHIIUITHAIbHBIC
KOHBIOHKTYPHI pPBIHKA | HAPABJICHUS] M METOAbI | OTPAHUYEHHUS]  METOJIOB U CPEJCTB
OAHKOBCKHUX yCIyT, | aHanu3a uH(OpMaluu B | cTatucTudeckoro aHanusza(A/01.6)
pBIHKAa IEHHbIX Oymar, | KoHTekcre peanuzanuu | [IC-08.015Cnenuanuct no
WHOCTPAHHOW  BAJIIOTHI, | OM3HEC-TIPOEKTOB KOPNOPATHUBHOMY KPeIMTOBAHHUIO
TOBAapHO-CHIPHEBBIX NA-3011K-2.1 CoBpeMEHHBIE METOJIbI
PBIHKOB MOJTyYeHUs, aHaiu3a, o0paboTku
A/02.6 [TonGop B uHpopmanuu (A/01.6, A/06.6)
WHTEpecax KJIMEHTa Ymenus:
MOCTaBIIUKOB IC 08.008 Cneuuajauct 1o
(DMHAHCOBBIX  YCIAYyT H (prHAHCOBOMY KOHCYJIHTHPOBAHUIO
KOHCYJIbTUPOBaHUE Na-5 OIIK-2.1 IIpousBoauTs
KJIMEHTA o UH(pOPMAITMOHHO - AHATTUTHYECKYIO
OTPaHUYEHHOMY  KpYyTY paboTy Mo PHIHKY (PMHAHCOBBIX MPOTYKTOB
(hPMHAHCOBBIX MPOIYKTOB u ycuyr (A/01.6)
I1C 08.015 I1C-08.015 Cnenmnanucr no
«Cneumnanucrt mno KOPNOPATHUBHOMY KPeIMTOBAHUIO
KOPIOPATHUBHOMY -7 OIIK-2.1. Hcnonb3oBars
KPeIuTOBAHUIO MaTeMaTHUYeCKU anmapat i pa3paboTKu
A/01.6 IToaroroska CXEM KpEeIUTOBAHMS, B3aUMOBBITOJHBIX
CHEJIOK KPEIUTOBAHUS st 6aHka M KIMEeHTa - (DaKTOPHHI,
KOPHOPaTUBHBIX mu3uHr(A/02.6)
3aEMIIMKOB Haegviku u (unu)onvim oessmenvrocmu:
A/02.6 Ouenka I1C 08.008 Cnenmnanucr no
IJ1aTeKECIOCOOHOCTH U (prHAHCOBOMY KOHCYJIbTHPOBAHUIO




KpPEAUTOCIIOCOOHOCTH
MOTEHIMATHLHOTO
KOPIIOPaTHBHOTO
3aeMIIMKa

A/06.6 Ouenka

3¢ PEeKTUBHOCTH KaHAJIOB
MIPOIBIIKEHHMSI, TIPOIaXK
KPEIUTHBIX MTPOAYKTOB
KOPITOPATHBHBIM
KIIMCHTaM

nja-9 OIIK-2.1 CocraBneHue
AHAJIMTHYECKUX 3aKJIIOYEHUU, PEUTHHIOB,
MPOTHO30B C IEJNbIO MPEIOTBPAIICHUS

CIIEIIOK c HeZI00POCOBECTHHIMU
naptHepamu (A/01.6)
I1C-08.015 Cnenuajaucr o

KOPNOPATUBHOMY KPeJIUTOBAHUIO
N-11 OIIK-2.1  Pa3paboTka METOIUKH
OIICHKU KAHAJIOB TIPOJABIIKCHUS, BBIOOD
KPUTEPUEB pACIIMPEHUsT O0BbeMa CIEIOK

KpEAUTOBAHUS KOPIIOPATUBHBIX

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

Crniocoben ocymecTBisth | IIC 08.008 Cnenuajauct no

KOJIMYECTBEHHBIH U | (uHAHCOBOMY KOHCYJILTHPOBAHUIO

KauecTBeHHbIM  aHanm3 | U/I-2 OIIK-2.2 OcHOBBI

uH(bopMauu IpU | MAKPOIKOHOMUKH, MHUKPOIKOHOMUKH,

MOCTPOCHUU (dbuHaHCOBOU MaTeMaTHKH, TEOpUHr

OpraHU3aIMOHHO- BEPOATHOCTEMH u MaTeMaTH4eCKON

HKOHOMHUYECKHUX cratucTuku(A/01.6)

MoJeen nyreM | I1C-08.015Cneunanunct no

pcain3anuu KOHKPETHBIX
OKOHOMMNYCCKHUX 3a1a4

KOPNOPATHBHOMY KPeIUTOBAHUIO
NJ1-40I1K-2.2 Ba3el paHHBIX H
nH(OPMAIMOHHBIE CHCTEMBI B
npodeccuonanbHoi chepe (A/01.6)
Ymenus:

IIC 08.008 Cnennanucr no
(pMHAHCOBOMY KOHCY/JIbTHPOBAHUIO
na-6  OIIK-2.2 IIpumeHsaTH

YHHUBEpPCAJIbHOE U CIELHUAIU3UPOBAHHOE
porpaMMHoOe obecrieueHne, HeooXxoJuMoe

st cOopa W aHanu3a  MHGOpMaluu
(A/01.6)
I1C-08.015 Cnenmnanucr no

KOPNOPATUBHOMY KPeIMTOBAHUIO
-8 OIIK-2.2. Ananu3upoBaTh
CTaTUCTHYECKHE JIaHHBIE O KaHajax
npoaax(A/06.6)

Haegviku u (unu)onvim oessmenvrocmu:

I1C 08.008 Cnennanucr no
(pMHAHCOBOMY KOHCYJIHTHPOBAHUIO
NJ-10 OIIK-2.2 Opranuzanus coopa,
00paboTKu U aHanu3a UHOpMaLUU, B TOM
quciIe ¢ MPUMEHEHUEM COIMOJIOTMYECKHX,
MapKEeTUHTOBBIX uccaeaoBanuii (A/01.6)

I1C-08.015 Cnenuajauct no
KOPNOPATHUBHOMY KPeIMTOBAHHUIO

Na-12 OIIK-2.2  Ananu3 JOKYMEHTOB
MOTEHITUATHLHOTO 3aeMIIHUKA Ha

COOTBETCTBUE TpeOOBaHUSAM OaHKa IS
npenocrasieHus kpeauta(A/02.6)




1.2. MecTo aucuumuidabl B crpykrype OIIOII BO
HanpaBJeHus MOAToToBKH «38.03.019xoHOMHUKa», HATIPABJIEHHOCTH (MPopuIb) «PHHAHCHI U
KpeauT»

IIpenmecTByomue AUCUUNIUHBI

Ne Hocaenyromue TUCHUNIMHBI
(IMCHUILVINHBI, H3y4YaeMble NapaieJabHO)
1 2 3
DKOHOMHKO-MaTeMaTHIECKIEe METOIbI U
1. DKOHOMETpHUKA
MOJIEIH
2. | Madopmaruka MeTo1pI TPUHATHUS YIIPABIEHYECKUX pEeHICHUN
Teopust BeposiTHOCTEH U MaTeMaTHUYeCcKas
3. | MuKpOsKOHOMHKA
CTaTHCTHKA
4, @®uHAHCOBBIE BEIUMCIECHUS
5. Cratuctuka
6. Maxkpo3KOHOMHUKa
7. (DUHAHCOBBIN aHAIIN3
8 KommnekcHbIN AKOHOMUYECKUI aHAN3

XO3SIMCTBEHHOH NEeITEILHOCTH

Ilocnedosamenvrocms opmMuposanuss KOMnemeHyull 6 YKA3aHHbIX OUCYUNIUHAX MOCEm
Oblmb U3MeHeHa 8 3aUcUMocmu om @Gopmvl U CpOKA 0OVUeHUs, a Mmakdice Nnpenooasanus C

UCnoilb306aHuUemM ()McmaHl/ﬂ/lOHHblx MexXHoN02Ull O6yll€HMfl.

1.3. HopmaTuBHasi JOKyMeHTalus
Pabouas mporpaMma yueOHOW AUCIMUIUIMHBI COCTaBIICHAa HA OCHOBE:

®denepalIbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBHOTO CTAHIAPTA BBICIIETO OOpa30BaHUS IO
HarnpapjieHUIO0 NoAroToBKH «38.03.01koHoMuKa;
YuebHoro miaHa HampabieHuss MNOAroTOBKH «38.03.01 JxoHOMHKa» HANPABJIEHHOCTb

(mpoduian) «Punancsl n kpeauT» 2021 rona Habopa;
O6pa3sna pabdoueii mporpammsl yueOHOM qucuurumHbl (pukas Ne 27-O ot 01.02.2021 1.).




Paspea 2. TemaTuyecKkui mjiaH

Ounas ¢popma 00ydeHHs (MOJTHBINA 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
Marpwuiibl 1 onpeaenuTen NJI-1 OIIK-2.1
1 14 4 6
4
Cucrema JMHEHHBIX anreOpadecKux NJ-2 OIIK-2.2
9 YpaBHEHUIL. 14 4 6 -4 OIK-2.2
4
DI1eMEHTBI BEKTOPHOM alreOphI NA-30I1K-2.1
3 18 6 8 -4 OlIK-2.2
4
Muorousnensl. KomiuiekcHbie unca. Na-9 OlK-2.1
4 12 9 . 5 Na-11 OIIK-2.1
Jluneitnble OTOOpaKEHUSI Na-5 OIlK-2.1
5 14 2 4 8 NJ-6 OIIK-2.2
DJIeMEHTBI AQHATTMTUYECKON NJI-7 OIIK-2.1.
6 | reomerpumn. 16 4 4 8 NJI-8 OIIK-2.2.
OYHKIUM ~ OJHOW  JICUCTBUTEIIHHON Na-5 OIK-2.1
MEPEMEHHOM N-6 OIIK-2.2
7 14 4 8
2
8 [lpenen ¢yakimm. HenpepbBHOCTH 16 4 8 Na-9 OIK-2.1
(ysximm. 4 NJ-11 ONK-2.1
JuddepenimansHoe WCUHCIICHUE -7 OIK-2.1.
9 | ¢yHKUIMM OTHOM TIEpEeMEHHOM. 24 8 8 M-8 OIIK-2.2.
8
Wurerpansaoe HCUHCIICHUE Na-5 OIK-2.1
10 (HeoIpeIeIeHHBIH HHTETpaT, | 50 8 10 Na-6 OIIK-2.2
OIPENIENICHHBI  MHTETpaAl W €ro
TPUIIOKEHHS) 8
JubdepeHimanbHbie ypaBHESHUSL. Na-9 OlK-2.1
11 24 6 10 Na-11 OIK-2.1
8
Pamn1. HJI-10 OIIK-2.2
12 20 6 10 N-12 OIIK-2.2
4




DYHKIIMH HECKOJIBKUX MEPEMEHHBIX. N/1-9 OIIK-2.1
13 29 6 10 NJ-11 OIIK-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 H/I-1 OIIK-2.1
1 23 2 19
2
CucreMa JIMHEMHBIX — anre0pauyecKuX N-2 OIIK-2.2
2 | ypaBHeHwii. 23 2 2 19 N/I-4 OIIK-2.2
DrIeMEHTBI BEKTOPHOM areOphl NA-30I01K-2.1
3 20 20 N-4 OIIK-2.2
Muorowienst. KoMIuiekcHbIe gncia N/I-9 OIIK-2.1
4 20 20 Na-11 OIIK-2.1
JIvH€lHbIE OTOOP&KEHHS Na-5 OIlK-2.1
5 20 20 N-6 OIIK-2.2
DreMEHTbI aHATUTHYECKOI TeOMETPHH NJI-7 OIIK-2.1.
6 20 20 M-8 OIIK-2.2.
OYHKIMKA ~ OHOM  JIEMCTBUTEILHOM NJ-5 OIIK-2.1
7 | mepeMeHHON 20 20 N-6 OIIK-2.2
8 Ipenen  ¢ynxmm.  HenpepbiHOCTH 93 ’ 19 Na-9 OIK-2.1
(yHKIpH 2 U-11 OIIK-2.1
b depertmansHoe HCUHCIICHHE NJI-7 OIIK-2.1.
9 (yHKUIMM OJTHOH MepEMEHHOM. 93 ’ 19 HJI-8 OIIK-2.2.
2
HWnrerpaibHoe HCUHCIICHHE Na-5 OIK-2.1
(Heompe e e HHbIN VHTErpaJl, NJ-6 OIIK-2.2
10 ONpECTIEHHBI ~ MHTETpal M €ro 23 2 19
NPHJIO’KEHHS) 2
1 JubdepeHimansHble ypaBHEHUS 20 20 Na-9 OlK-2.1
NJ-11 OIIK-2.1
12 | Psymmr 20 20 NJI-10 OIIK-2.2




WJI-12 OTIK-2.2

DYHKIIMN HECKOIBKUX MEPEMEHHBIX NJ1-9 OIIK-2.1
13 20 20 Na-11 OIK-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
Marpwiib! 1 OpeIeUTeN Nna-1 OlK-2.1
1 20 4 12
4
CucreMa JMHEMHBIX — aNre0paMyYecKuX Na-2 OIlK-2.2
, | ypaBHenuil. 22 4 14 NJ-4 OIIK-2.2
4
DrIeMEHTBI BEKTOPHOM areOphl NA-30I01K-2.1
3 16 5 12 N-4 OIIK-2.2
2
Mmorowietsl. KoMruiekcHble urcia. Na-9 OIK-2.1
4 16 5 . 10 Na-11 OIK-2.1
JIvHeHHbIC OTOOPaXKEHHUST Na-5 OIK-2.1
5 12 12 N-6 OIIK-2.2
DIeMeHTBI aHATUTHYIECKON TeOMETPHH. N-7 OIIK-2.1.
6 16 2 2 12 M-8 OIIK-2.2.
@OYHKIMKA ~ OJHOM  JICHCTBHTEIILHOM Na-5 OIlK-2.1
. TIePEMEHHOM 20 4 14 NJa-6 OIK-2.2
2
Ipenen  ¢yoxkimmn.  HenpepbisHoCTh NJ/1-9 OIIK-2.1
8 | dymxipm. 18 2 2 14 Na-11 OIIK-2.1
JubdepertmansHoe WCUHCIICHHS NJI-7 OIIK-2.1.
9 (YHKIMHM OJTHOH TIepeMEHHOM. 29 4 14 NJ/I-8 OIIK-2.2.
4
10 WHrerpanbsHoe e T ) 1 HJI-5 OIIK-2.1
(HeorpeIeNeHHbIH HHTETpa, NJI-6 OIIK-2.2




ONPCNICTICHHBIA ~ WHTErpal W €ro
TPHIIOKCHHS) 2
JudhepeHimanbHbie ypaBHEHHS. Na-9 OlK-2.1
1 18 9 14 NJ-11 OIIK-2.1
2
Psip1. NJI-10 OIIK-2.2
12 18 9 14 Na-12 OIIK-2.2
2
DYHKIMH HECKOJTBKHX TIEPEMEHHBIX. N-9 OIIK-2.1
13 18 9 14 Na-11 OIK-2.1
2
Buja npoMexyTOYHOM aTTecTALNM
3auér
Ik3amMeH 54
Hroro 288 32 32 170
3aouHasi popma o0yuenusi (yckopeHHoe o0yueHue Ha 6aze BO, moiHoe 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
Marpwiist u N/1-1 OIIK-2.1
T 24 2 20
2
Cucrema JIMHEMHBIX NJI-2 OIIK-2.2
2 | anrebpanueckux 24 2 2 20 NJ1-4 OIIK-2.2
YpaBHEHHUI.
DJeMEHTbI ~ BEKTOPHOM N-30I1K-2.1
0 - -
3 aIreopal 20 20 NJi-4 OIIK-2.2
MHOrOYICHBL. N-9 OIK-2.1
K - -
A OMIUICKCHBIE YKCITa 20 20 NJa-11 OIIK-2.1
JluHelHbIe OTOOpaKSHHS -5 OIIK-2.1
5 20 20 NJ-6 OIIK-2.2
DJIeMEeHTBI N-7 OIIK-2.1.
6 | aHaIMTHYECKOM 20 20 N]1-8 OIIK-2.2.
T€OMETPHH
DyHKIHH OJTHO# -5 OIIK-2.1
7 | neiicrBuTeNnbHOM 20 20 N1-6 OIIK-2.2
[IEPEMEHHOM
8 Ipenen (GyHKIHH. 29 ’ 20 N-9 OIIK-2.1
HernpepbiBHOCTH (yHKIMN NJ-11 OIIK-2.1
9 JnddepenimansHoe 29 » 20 N/1-7 OIIK-2.1.
HCUNCTICHUE (byHKIMN NJ1-8 OIIK-2.2.




OJTHOM MEPEMEHHOI.
HHrerpanbHoe -5 OIIK-2.1
HICHHCIICHHE NJ-6 OIIK-2.2

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

1 JuddepeHimanbHbie 29 99 N-9 OIIK-2.1
ypaBHEHHS NJ-11 OIIK-2.1
Psinpr NJI-10 OIIK-2.2

12 22 22| Y112 OMK-2.2
DyHKIMM ~ HECKOJIBKHX N-9 OIIK-2.1

13 | mepeMeHHbIX 22 22 N/-11 OIIK-2.1

Buja npoMexxyTouHOM

aTTecTaluu
3auér
JK3aMeH 9

Hroro 288 8 4 267

Pa3nen 3. Coaep:kanue QU CHUTITIHHBI
3.1. Cogepxanmne TUCUUNIMHBI

Pa3nen 1. JIuneiinas ajaredopa c 3jieMeHTaAaMH AaHAJIMTHYECKOH reoMeTpru

Tema 1.1MaTpuubl 1 onpeaeauTe

Matpunel. Bunsl matpun. Onepanuu Hax Marpunamu. Onpenenurend W MX CBOMCTBA.
MuHops! u anreOpanyeckue TO0NOIHEHUs. Bpiuucienue onpeaenureneid n-ro nopsaxa.

OOpartnas MaTpuia, e€ coiictBa. HeoOxoaumoe M 10CTaTOYHOE YCIIOBHE CYIECTBOBAHMS
oOpaTHON MaTpuibl. AJNTOpPUTM BbIUMCIEHUS oOOpaTHON MaTpuipl. Panr wmarpunpsl. Panr
CTyHeH4YaTol MaTpuilbl. Hen3MeHHOCTh paHra NpH 3J€MEHTApPHBIX NPeoOpa3oBaHMUAX MATPHULIBL
Kpurepuii 1nHelHON HE3aBUCUMOCTH CTPOK (CTOJIOIIOB) MATPHIILL. TeopeMa 0 paHTe MaTPHIIBI.

Tema 1.2. Cucremsl TuHeiiHbIX airedpanyeckux ypasHenuii (CJIAY)

CucteMbl JMHEHHBIX anreOpanuyeckux ypaBHeHMH. OcCHOBHbIe MOHATUA. CHCTEMBI n
JTUHENHBIX YPaBHEHUN ¢ h TiepeMeHHbIMH. MeTo o0paTHoi Matpuiiel. Meton Kpamepa.

Metop 'aycca. Cuctemsl m TMHEMHBIX ypaBHEHUH ¢ n niepeMeHHbIMU. Teopema Kponekepa-
Kanennu o coBMECTHOCTH CHCTEMBI YPaBHEHU.

OpHoponHas cucTeMa JIMHEHHBIX ypaBHEHMM, €€ cBoiicTBa. DyHIaMEHTalbHas CUCTEMA
pemenuii. Teopema O (yHIaMEHTAJIbHBIX PEIICHUSX OJHOPOAHOM cuctembl. OOliee pelieHue
CUCTEMBI HEOJHOPOAHBIX JIMHEHHBIX YPABHEHUH.

Mogens JleoHTheBa MHOTOOTpacieBord 3KOHOMUKH. [IpomykTrBHBIE Moaenu JleoHTheBa.
Kpurepun nponykTuBHOCTH.

Tema 1.3 DJIeMeHTbI BEeKTOPHOM aJredpbl

CkansipHble M BEKTOpHBIE BEeJIMYMHBL. JIMHEWHbIE onepanuu HaJx BekTopamu. KoopanHatel
BEKTOpa. YTOJI MeXAy ABYMs BeKTOpaMHu. IIpoekius BekTopa Ha OCb U COCTABIIAIOLIAS BEKTOPA 110
ocH. BekToprel B TpéXMepHOM IpocTpaHcTBe. Pa3iiokeHme BEKTOpa Ha COCTABISIONIME IO OCAM
KoopauHat. Hampasistronue KocuHychl BekTopa. OpTOHOPMUPOBAHHBIH Oa3uc.

YcnoBue KOJUIMHEaPHOCTH JBYX BEKTOPOB.
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CkansipHoe NpPOM3BEICHUE BEKTOPOB M €ro CBOWMCTBA. BeKTOpHOE NpOW3BENECHUE, €ro
cBoiicTBa. CMEIIaHHOE INPOU3BEACHUE TPEX BEKTOPOB, €0 CBOWCTBA, I'€OMETPUYECKHI CMBICIH.
VY cnoBue KOMILUTAHAPHOCTU TPEX BEKTOPOB.

[ToHsTHE NMHEHHOrO0 BEKTOPHOIO MPOCTPAaHCTBA. BEKTOp B N-MEPHOM HPOCTPAHCTBE.
JluneiiHass 3aBUCHMOCTb W HE3aBUCUMOCTh BEKTOpOB. Pa3MmepHOCTh u 0a3uc BEKTOPHOTO
npocTpaHcTBa. PasznokeHne BekTopa mo 0Oasucy. Marpuma mepexoja K HOBOMY Oa3ucy U ee
cBoricTBa. JIuHeliHble moanpocTpaHcTBa. EBKIMI0BO mpocTpaHcTBO. CBOMCTBA JJIMHBI BEKTOPA.
OpTtoHOpMHpOBaHHAsI cUCTEMA BEKTOPOB. OpTOroHaIbHOE JONOJHEHHE, €r0 CBOMCTBA.

Tema 1.4MHuorowienbl. KoMmiuiekcHblie yncia. (J1eMeHThI BbICIIEH ajredpbl)

Muorousniensl. JleiictBusa ¢ MmHOorowieHamu. Cxema ['opHepa.

Kommnekcusie uncna. OcHoBHbBIE onpesenenus. KoMiiekcHast miocKoCTb.

Anrebpanyeckast ¢opma KOMIUIEKCHOTO uucia. JlecTBHS € KOMIUIEKCHBIMU YHCIIAMHU.
Tpuronomerpuueckast popma KomriekcHOro uucia. [lokazarenpHas (opMa KOMIUIEKCHOTO YHCIIA.
Crenenb koMIiekcHOro uncia. Kopens N-ii cTenenu u3 KOMILIEKCHOTO YK CHIa.

Tema 1.5 JIuneiinbie 0TOOpaKeHUA

JIuneitapie oroOpaxeHus. OCHOBHBbIE MOHATHS. JIMHEWHBIE ONepaTopbl U WX CBOMCTBA.
Martpuubl oneparopa B pa3HbIX 6a3ucax.

CoOcTBeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUCHMS JIMHEHHOro oreparopa. He3aBucHMOCTD
COOCTBEHHBIX BEKTOpOB. CUMMETpHUYHBIN oneparop. OpTOroHaIbHOCTh COOCTBEHHBIX BEKTOPOB.

Ksagpatnunsie ¢opmel. [lpuBenenne kBagpaTHuHOH (OPMBI K KaHOHUYECKOMY BHTY.
Kpurepunit CunbBectpa.

Tema 1.6 DjieMeHTHI AHAJIMTHYECKOM reOMeTPHH

[Ipsimast Ha TUIOCKOCTH. Y paBHEHHUE MPSIMOH ¢ yrIIOBBIM K03 durmenToM. O01iee ypaBHEHNE
IOPSMOM M €ro 4YacTHBIE cily4adu. Todka IepecedeHMs NpsMbIX. Y paBHEHHUE IPSIMOM, MPOXOIAIIEH
yepe3 JaHHYI0 TOYKY B 33JaHHOM HAIPABICHUU. Y PABHEHHUE Iy4Ka MPSMBIX. Y paBHEHHE IPSMOH,
MIPOXOJAIIEH 4Yepe3 ABE NAaHHbIE TOYKHU. BpIUucCiIeHHE yrila MEXIy IBYMs INPSMBIMU. Y CIOBHUSA
NapaJIJIENbHOCTH U MEPIIEHUKYISIPHOCTH ABYX NPAMBIX. PacCTOssHHE OT TOUKM 10 IPSIMOM.

Kpussie Broporo nopsjaka. OKpyXHOCTb, 3JUIMIIC, rHniepOoia 1 napadona (MX cBOWCTBA U
KaHOHMUYecKkue ypaBHeHus). [lpuBeneHue oOLIero ypaBHEHHMs KpPHUBOM BTOPOTO HOpsAKa K
KAaHOHUYECKOMY BH]Y.

[Inockoctb. YpaBHEeHHE MOBEPXHOCTH. HOpManpHBIM BEKTOp IUIOCKOCTH. Y pPaBHEHHE
IUIOCKOCTH, TPOXOJsiell uepe3 AaHHyl0 Touky. OOmiee ypaBHEHHE IJIOCKOCTH M €ro YacTHBIE
ciay4au. YTOJII MEXAY IUIOCKOCTAMH. YCJIOBHS MAPAUIEIBHOCTH W IMEPHEHAMKYISIPHOCTH [JBYX
mockocred. Touka nepecedeHus TpEX MI0CKOCTEN.

[Ipsimast B mpoctpanctBe. OOmme ypaBHeHHs NpsMoil. BekTopHoe ypaBHEHHE NpPSMO.
[Tapamerpuueckue ypaBHeHMs npsMoi. KaHoHMuYeckne ypaBHEHUS NpAMOMl. YpaBHEHMs IPSAMOH,
IIPOXOJALIEH dYepe3 JBE TOYKUA. YTOI MEXAy JABYMs NPAMBIMU. YCIOBHS IAPALIEIbHOCTH H
NEPIEHANKYISAPHOCTHU IIPSIMBIX.

[IpsiMast ¥ IJIIOCKOCTh B MPOCTPAHCTBE. Y CIOBUS MAPALIEIBHOCTA M NEPNEHIUKYISIPHOCTH
IpsMOM M IIOCKOCTH. TOYka mepecedeHus MPsAMOM € IUIOCKOCTBbIO. PaccrosiHue OT TOYKH [0
mIockocTy. [Tydok minockocTeil.

Pasznen 2. MaremaTudecKHii aHaIn3

Tema 2.1. @yHKIMHU 0OJHOM A CTBUTEIbHON NepeMEeHHOMN

[Touste MHO)kecTBa. Jlormueckue cuMBOJIBI. Omnepanud HaJl MHOXKECTBaMH. YHCIIOBbBIE
mHokecTBa. [lonarue ¢ynkuuu. CrnocoObl 3amanust (yHKIM. OCHOBHBIE CBOWCTBA (DYHKIIHIA.
OcHOBHbIE 3JIeMEHTapHbIe PYHKLIUU U UX TPaPUKH.
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Onementapable ¢yHKkuuu. OOpatHas (yskousa. Cnoxnas ¢Gyakuua. Knaccudukarms
¢ynkuuii. [IpeoOpazoBanue rpadukos. HesBubie pynkimu. OyHKIMM, 3aJaHHbIE TapaMETPUUECKH
U B MOJISIPHBIX KOOP/IMHATAX.

Tema 2.2 IIpenen pynxkunu. HempepbIBHOCTD (DYHKIIMI

[Ipenen 4ucaOBOM IOCHEAOBATENBHOCTH W €ro reoMerpuyeckuii cmbica. [lpenen
MOHOTOHHOW OTpaHWYCHHOW mocieaoBarenbHoCcTH. Yncno e. Harypansnbie morapudmel. [Ipenen
GyHKIMH B OECKOHEYHOCTH U B TOUYKe. OTHOCTOPOHHUE TIpeeiibl (DYHKITUH.

beckoneuno maneie pynkuuu. OrpanudeHable GyHKIMH. beckoHeuHno Oosbiue QyHKIMU 1
UX CBSI3b C OECKOHEYHO MAITBIMU () YHKITUSMH.

OcHoBHBIE TeopeMbl 0 mpenenax. [IpusHaku cymiectBoBaHus npeaena. [lepBoiii 1 BTOpoi
3aMeyvarenbHble npenenbl. CpaBHeHHE 0ECKOHEYHO MajibiX (DYHKIMH. DKBUBAIICHTHBIE OECKOHEUHO
MaJjible (QYHKIIUH.

HenpepbsIBHOCTh ()YHKIIMHM B TOYKE W Ha CerMeHTe. TOUYKM pa3pbiBa M MX KIIACCHU(PHUKAIHUS.
Onepanuu Haj HenpepbIBHBIMU (pyHKUIMsAMU. HenpepbIBHOCTD d5ieMeHTapHbIX GyHKIMH. OCHOBHBIE
CBOMCTBA HENPEPHIBHBIX (PYHKIIUH.

Tema 2.3{udpepenuuanbHoe ucuucjienne GyHKUMil oHOI epeMeHHOM

[Ipupamenne aprymeHta W mnpupaiieHue (GyHKuMu. 3agayd, OPUBOMAIIME K IOHATHIO
npous3BoaHOI. Omnpenenenne npousBoanoi. Auddepenmupyemocts pynkmuu. ['eomerpudeckuii n
MEXaHMYECKHMH  CMBICA  TPOMU3BOAHOM.  3aBHCHMOCTb  MEXAY  HENPEPbIBHOCTBIO U
muddepennmpyemoctbio GyHkiun. I[IpaBuna mauddepenmuposanus. llpousBogHas ClIOXHOW U
oOpartHo# QyHKIMiA. [Ipon3BoAHBIE OCHOBHBIX 3JIeMEHTapHbIX (PyHKIMH. Tabauiia Npou3BOAHBIX.

HuddepenupoBanne HesBHBIX QyHKIWA. uddepenunpoBanne (GyHKIMHA, 3aJaHHBIX
napaMeTpuyecKd. YpaBHEHHE KacaTelbHOM M HOpMaiu K KpuBoil. IIpon3BogHBIE BbICIINX
HOpsAAKOB. MeXaHMYeCKUil CMBICI IPOU3BOJHONW BTOPOrO MOPAAKA. DKOHOMHYECKHUN CMBICI
IPOU3BOJHOMN (IIpeaebHbIE BETUYMHBIL, 3IaCTUYHOCTb (DYHKIIUH).

Huddepennman QyHkuuu u ero reomerpuyeckuil cmeicia. CpoiictBa nuddepenunana.
Huddepenuman cnoxnor pynkuuu. MuaBapuantHocTs Gopmbl audpdepenimana. Auddepenmans
BBICIIUX TTOPSIIKOB.

Hexoropeie Teopembl o auddepenumpyembix (yHkuusx: teopema depma, Teopembl O
cpennem 3HadeHnun (Posums, Jlarpaxka, Kommm). ®opmyna Teitnopa. Pa3znoskeHne HEKOTOPBIX
bynkuuii mo popmyne Maxnopena. IlpaBuno Jlonurans packpbITHs HEONpeaeIEHHOCTEN.

HeoOxoaumble U 10cTaTOuHbIE YCIOBUS Bo3pacTaHus U yObiBaHus ¢pyHkuu. Heobxonumoe
U JIOCTaTOYHbIE YCJIOBMS CYLIECTBOBaHUs HKcTpemyMma (yHkiuu. Hanbomnbiiee 1 HauMeHblIee
3HaueHHs] PyHKUUU. BBIMyKI0CTh U BOTHYTOCTh rpaduka QyHkiuu. Touku nepernba. ACUMOTOTHI
rpaduka Gyakuu. O0mmas cxema uccieoBaHus GYHKIUH U IOCTpoeHHe e€ rpaduka.

[IpubnmxkeHHOE pelieHne ypaBHEHUH (HaXxoXKIeHHE TIpy0O0 MNpUOIMKEHHBIX 3HAYeHHUH
KOpHEH TrpaduyeckuM METOJIOM, YTOYHEHHE HaWJCHHBIX 3HAYEHUH KOpHEH METOJ0M XOpHa U
KacaTeJbHbIX).

Tema 2.4WHTerpajbHoe HMcYHUC/IeHHEe (HeOoNpede/IeHHbIM HMHTerpaJj, omnpeaejaeHHbI
HHTErpaj v ero NpuJI0KeHHs )

[lepBooOpa3nass ¢GyHkumu u  HeompeneneHHbIM uHTerpaid. (OCHOBHBIE CBOMCTBA
HEONpEIEIeHHOr0  MHTerpajga. labnuuma  OCHOBHBIX — WHTerpanoB. OCHOBHBIE  METOJIbI
UHTETpUpOBaHUs (METOJ pa3iokKEeHUs, METOJ 3aMEHbI MEePEMEHHOI, MEeTOJ MHTEIPUPOBaHUS IO
YacTsM).

WnTerpupoBanne panuoHanbHbIX —(yHKIuA. VIHTErpupoBaHuE TPUTOHOMETPHUECKUX
byHKIUIA. WHTerpupoBaHre HEKOTOPBIX HppalMOHANbHBIX (yHKUMHA. HHTerpansl, He
BbIpaXKaroIyecs 4epes 3JeMeHTapHbIe (PYHKIINU.

3aznaun, NIPpUBOJAIINE K ONIpeeIeHHOMY uHTerpainy. HrerpanbHas cymma. OImpeeneHHbI
MHTErpal M €ro reOMETPUYECKHH CMBICI. Teopema CymecTBOBaHUS OMNPENEIEHHOIO WHTErpaja.
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OCHOBHBIE CBOWMCTBa OINpPEIEICHHOTO HHTEerpana. TeopeMa o cpenHem 3HaueHUuu. OmnpenaeseHHbIN
MHTETpall C NMEPEMEHHBIM BEPXHHUM IIPENEIOM U €ro MpOU3BOJHAs MO 3ToMy mpeneny. dopmyna
Herorona-J1eitoauma.

OCHOBHbBIE METOJbl BBIYMCIEHHUS  ONPEJCIIEHHOIO HHTErpaja (3aMeHa IEpeMEHHOW H
UHTETPUPOBAHME MO YacTAM B OINpeAelEHHOM HHTerpaie). [eoMerpuueckue MPUIOKEHUS
ornpenenéHHOro unTerpaina. HecoOcTBeHHbIe HHTETpaiibl. MCnoap30BaHUE MOHATHS ONPENEIEHHOTO
MHTErpajia B 5KOHOMUKE.

Tema 2.5./InddepenunanbHble ypaBHEeHHUS

Huddepennmansasie  ypaBHeHus. OCHOBHBIE TMOHATHS. 3alaud, NPUBOIAINIKE K
maddepeHnnanbHpIM ypaBHeHUAM. nddepeHnanpabie ypaBHEHUsT IEpBOro nopsinka. Pemenne,
rpadpuk pemeHus (MHTErpajibHas KpuBas). [eomerpudeckuid cMbIca IU(QepeHInaANTEHOTO
ypaBHeHHs. M3okamnHa. Obuiee un yacTHOe pemeHus. TeopeMa o CyIeCTBOBAHUH M €AMHCTBEHHOCTH
peIIeHHS.

VpaBHEHHsT TEpBOro IMOpsAKAa C Pa3ACSIONMMUCA TepeMeHHbBIMH. OmHOpOIHBIC
muddepeHnnanpHpie YypaBHEHUs MepBoro mnopsiaka. Jluneitele muddepeHnnansapie ypaBHEHUS
HepBOro mopsjaka. YpaBHeHue bepHymnu. YpaBHeHue B NOJHbIX Aud@epeHnuanax. YpaBHEHUS
Jlarpanxxa u Knepo.

Juddepennmanpiple  ypaBHEHUs  BBICIIMX — MOPAJIKOB. YPaBHEHMs, JONYCKAaIOLIUE
NOHW)KeHHe nopsiaka. Jinneitapie ogHOopotHbIe M hepeHIaIbHbIe YpaBHEHHS BTOPOTO MOPSIIKA C
HOCTOSIHHBIMH KOd(duimenTamu. JIuHeliHble ogHOpoaHbIe AU (depeHInanbHbIe YpaBHEHUS N-TO
HopsiIKa ¢ TOCTOSHHBIMH KO3 duimentamu. JluHeiliHple HEOAHOpPOIHBIE IU(EepeHINATbHbIC
yYpaBHEHHsS BTOPOTO IOpsIKa C TOCTOSHHBIMH KO3 (PHIUCHTaMHU. Hcnonp3oBanue
Qg depeHInaNIbHBIX YPaBHEHUH B SKOHOMHUECKON THHAMUKE.

Tema 2.6 Paabi

Yucnossie psaasl. OcHOBHBIE NOHATUA. Psan reomerpuueckoin mporpeccuu. CXOAMMOCTb
psana. Ilpocteiiiue cBoiicTBa 4MCIOBBIX psAAoB. HeoOxoaumplil MpU3HAK CXOJMMOCTH YUCIIOBOTO
psana. 'apmonuueckuii psn. JlocTarodHble NPU3HAKK CXOAMMOCTH 3HAKOIOJIOKUTENBHBIX PSOB:
NpU3HAK cpaBHeHHMs, npusHak JlamamOepa, uHTerpanbHbiil npusHak Komm. 3Hakouepemyrommecs
psnel, npusHak JleiiOHuia. 3HakonmepeMeHHble psabl. JlocTaTOuHBI MPHU3HAK CXOJUMOCTH
3HAKOIIEPEMEHHOT0 psifia. AOCONIOTHAS U YCIIOBHAS CXOAUMOCTh. OCTAaTOK psAJia U €ro OLEHKA.

OyHKIMOHANBHBIE Psabl. O0MacTh CcXOAMMOCTH (YHKUMOHANbHOro psaa. [IpaBuibHO
cxopsmuecs: QyHKIMOHAIbHBIE PsI/Ibl U UX CBOMCTBA.

Crenennble psapl. OOmacTh CXOOUMMOCTH cTemeHHoro psiza. Teopema AoGens. Paguyc
CXOAMMOCTH, HHTepBal cxoauMmocTu. CBOWCTBa CTENEHHBIX pAnoB. Pasznokenne QyHKUud B
creneHHble psjbl. Pan Teitnopa. Pa3nojkeHre HEKOTOPBIX AIEMEHTapHBIX (YHKLUUH B PsIbl
Tennopa n MakiiopeHa.

Tema 2.7®yHKIMH HECKOJIbKHX NePpeMEeHHbIX

OYHKINN HECKOJIBKUX MepeMeHHbIX. OCHOBHbIE OHATUS. DYHKIMS IBYX NEPEMEHHBIX U €€
obmacth ompeznenenus. I'papuk QyHKIMM 1BYyX mnepeMeHHbIX. [loHSATHE O MHOXECTBE (JIMHHM)
YpOBHSI (PYHKITMU JABYX TIEPEMEHHBIX. OKOHOMHYECKHE WLTIOCTpanuu ((GyHKIIMU copoca |
NpeIOKEHNS, (YHKIMS IMOJIE3HOCTH, NMpou3BoAcTBeHHas ¢yHkuus). Ilpegen u HenmpephIBHOCTH
(GYHKIIMM HECKOJNbKUX IepeMeHHbIX. [lonstue oOnactu. Touku paspbiBa. CBoicTBa (PYHKIHH,
HETPEPBIBHBIX B OTPAaHUYEHHON 3aMKHYTOH 00J1acTH.

YactHble npou3BoJHbIE. ['eOMETpUYECKH CMBICII YAaCTHBIX NMPOU3BOJIHBIX (DYHKIMH JABYX
nepeMeHHbIX. YacTHble NPOM3BOJHBIE BBICIIMX MOpAaKoB. [lomubli muddepenuman QyHkumun
HECKOJIbKUX NepeMeHHbIX. JuddepenurpoBanne caokHbIX U HesBHBIX GyHKIuH. Jnddepenunanst
BBICHIMX MOpsAKOB. [Ipon3BoaHas no HanpasiaeHuto. I'paguent Gyukiuu. KacarenpHas miocKkocTs U
HOpMaJIb K TOBEPXHOCTH.
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OkcTpeMyM (QYHKIMH JABYX IepeMeHHbIX. HeoOxonumbple M JOCTaTOYHBIE YCIOBHUSA
CYIIECTBOBaHUS 3KcTpemMyMa. Haunbomnbiee 1 HauMeHblee 3HaYeHUs] (PYHKIMU JIBYX TEPEMEHHBIX.
VYcnoBubil 3kcTpemyMm. Merton mHoxkurtenei Jlarpanyka. DyHKIUMKM HECKOJIBKUX TEPEMEHHBIX B
YKOHOMHUYECKOU TEOPUHU.

DeMEeHTHl UHTErPaIbHOr0 UCUMCICHUS A (PYHKIIMM HECKOJIbKUX nepeMeHHbIX. [lonsTue,
CBOICTBa U OCHOBHBIE METOJbl BBIYUCIIEHUS KPAaTHBIX MHTErpajioB. KprBOIMHENWHbIE MHTETPAJIbL:
MOHSTHE, KJIacCU(PUKAIUS, CTIOCOOBI BHIYUCICHUS.

BexTtopHoe nosie. BekTopHbIE TMHUU.

Hupkynsauusa, potop BekropHoro nosist. [lorenuumansHoe nose. I1oTok BEKTOpHOro noJist uepes
IIOBEPXHOCTh. J{uBepreHuys.
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3.2. ConepxxkaHue NPAKTUYECKOr0 0JIOKA U CHUTIINHbBI

Ounas ¢popma 00yueHus (MOJTHBIH CPOK)

Ne Tema npakTH4YecKOro (CeMHHAPCKOr0, JJa00PaTOPHOI0) 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, Metoa 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

I13 22 | OcHOBHBIE METO/IBI BEIYHCIICHHST ONPEIETICHHOIO 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 QyHkmii B creneHHble psapl. P Tefinopa. PasnoxkeHre HEKOTOPBIX 3JIeMEHTapHBIX
(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

3aounas popma o0yueHnus (I10JIHbIH 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-3204Has popma 00ydeHHs (OJHBII CPOK, YCKOPEHHOE 00yUYeHue, MOJIHOe YCKOPEeHHOoe
o0y4yeHme)

Ne | Tema npakTHYeCKOr0 (CEMHHAPCKOrO0, 1a00PATOPHOIO0) 3aHIITHUS
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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 mMerosip ux pertieHus (MeTos1 o0paTHoi Matpripl, 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 DYHKIMK OJTHOM JCHCTBUTEIBHOM MEPEMEHHOM: TPeoOpa3oBaHue rpadKoB
113 10 [penen dhyskimm. HerpepbBHOCTL QyHKIHI
113 11 | IIpowsBoanas u quddepeHtman GyHKIMN OTHON He3aBICHMON TIePEMEHHOM
[13 12 | TIpaBusio Jlonutans pacKpbITUS HEONPEIEIEHHOCTEH.
I13 13 | UnTerpanpHoe nCUHCICHUE: OCHOBHBIE METOBI MHTETPUPOBAHUS
13 14 | duddepeHmanbsabie ypaBHeHHs iepBoro nopsiaka. JuddepeHmpansHpie ypaBHEHUs IEPBOTO MOPSIIKa
C pa3aensouMucs nepeMeHHbIMA. JInHelHbIe AuddepeHnranbHbple ypaBHEHUs] BTOPOTO
MOPSIIKA C TIOCTOSTHHBIMU KOA(D(UIIEHTaMIL.
13 15 | Pamer. MccrnenoBanme cxomumocTy psina. Pazimoerre HeKOTOPBIX ANIeMEHTApHBIX (DYHKIH B PSUIBT
Telsiopa 1 Maksiopena
13 16 | IIpomsBomHblie U quddepeHIaIbl GYHKIUNH HECKOIBKHX TIEPEMEHHBIX. DKCTPEMYM (QYHKIUH JBYX

HE3aBUCUMBIX TIEPEMEHHBIX

3aounas ¢popma o6yuenus (yckopeHHoe o0yueHue Ha 6aze BO, mosiHoe yckopeHHoe

o0yueHuHe)
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. O6pa3oBaTeabHbIe TEXHOJOTUH
Ounas ¢popma 00yueHus (MOJTHBIH CPOK)
Bun ®opma / MeToabl % yueGHOro
Ne Pasnes, Tema 3ansaTus y4eOHOro HHTEPAKTHBHOIO
BpeMeHHu
3aHATHS o0yueHust
1 2 3 4 5
. g/Iannum U Onepalui Hajl HUMH. KombioTepHas
BIUUCIIEHUE OTIpEeAeNUuTENeH n-ro 113 100
CUMYJIALIUS
nopsiika
2 Haxoxxnenne oOpatHoii MaTpriipl. Perierie 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 CUMYJIALUS
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 MO3FOBOTO
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 (xoomepaTUBHOE
00BEMOB TEIT BpaIIEHUS]). o0OyueHue)
JuddepeHimanbHbie ypaBHEHHS TIEPBOTO [IpakTukym 1o
nopsizka. JlnddepeHmanbHbie ypaBHSHHs PEIICHUIO 3a7a49 —
10 | TePBOrO TOPSIKA C pasAeNOMUMHUCS 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 3a1a4 —
13 | MOCTOSHHBIMH KO3 PHUIIEHTaAMH. m paboTa B MaJbIx 100
rpymnmax
(xoomepaTUBHOE
o0OyueHue)
Paznoxenue (hyHKIWIT B CTETICHHBIE PSIBL. Texuus-
14 Psn Teiinopa. P83J10>KGHE/IG HEKOTOPBIX 1 T S — 100
ANIeMEHTAPHBIX (QYHKIWI B psimel Teiimopa
1 MaksiopeHa
[pousBoanbie u auddepeHImab! [IpakTukym mo
(YHKIIHMI HECKOJTBKUX TTEPEMEHHBIX pEIIeHHIO 33124 —
15 m3 paboTta B MaJIbIxX 100
rpymnmax
(xoomepaTUBHOE
00y4eHme)
OKeTpeMyM (YHKLIMH IBYX HE3aBUCHMBIX [MpakTukym 1o
16 | mepemeHHBIX 113 pELIEHNUIO 3a7a4 — 100

paboTta B MaJIbIX

17




rpymnmax
(KoorepaTHBHOE

o0yueHue)

Hroro %

25%

3aounasi 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. HenpepsiBHOCTE (pyHKIIMIA IIpakTuky™m 1o
pELIeHHUIO 3a1a4 —
9 m paboTa B MaJIbIX 100
rpymmax
(xoomepaTuBHOE
o0OydeHue)
3 WHTerpanbHoe HCUNCICHUE: OCHOBHBIC m Metoa M0O3roBoro 100
METOJIbl HHTETPUPOBAHUS HITypMa
HTroro 30%

OuHo-3a04Hast popMa 06yuyeHus (MOJHBIN CPOK, YCKOPEHHOE 00yUeHHE, MIOJTHOE YCKOPEHH0e

o0yueHHe)
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 MeToap! UX pemeHust 113 Kommnbrorepnas 100
CUMYJISIIINS
Bekropsl 1 onepanyy Haj HUMH.
4 CxkanspHOe U BEKTOPHOE MIPOU3BEACHHUS. 113 Kommsrorepnas 100
CMeriaHHOE IPOU3BEACHUE TPEX CUMYJISILUS
BEKTOPOB
IIpakTuky™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 HHTETPUPOBAHUS mTypma
[Mpown3BomHbIe 1 U PepeHIATb! (YHKIA [IpakTuky™m 1o
8 | HeCKOJNBKHX IEPEMEHHBIX. DKCTPEMyM 13 PEILICHHUIO 33124 — 100
(yHKLIMH IBYX HE3aBUCHMBIX IIEPEMEHHBIX paboTa B ManbIxX
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rpymnmnax
(koomepaTuBHOE
o0OyueHue)

HToro 25%

Pa3nen 4. Opranuzanusi caMoCTOSITEIbHOI padoThI 00y4aKOUIUXCS

4.1. Opranu3anusi CaMoOCTOSITEIbHON PadoThl 00yYAKOINXCS

Ne Paszpen, TeMa JUCHUIIMHBI Ne peKOMé]:uyeMOﬁ
BOMpOCOB JUTEPATYPbI
1 2 3 4
1 | Marpups! v onpenenvTens 1-2 1-6
2 | Cucrema NMMHEHHBIX ATeOPaIeCKIX YPABHCHHH. 3-4 1-6
3 | DreMeHTHI BEKTOPHO# are0pbI 5-17 1-6
4 | Muorowiensl. KoMIuieKcHbIE YncIia. 18-20 1-6
5 | JIuneiinbie 0TOOpaKEHHS 21-26 1-6
6 | DIeMeHTBI AHATUTHYECKON NEOMETPHUH. 27-44 1-6
7 | OyHKIMY OHOM JEHCTBUTENHLHON IIEPEMEHHOM 45-49 1-6
8 | penen dyrkimu. HenpepbIBHOCTH (yHKIHMH. 50 1-6
e QIBHOE  WCYHCIICHHE VHKIMM ~ OJIHOM
9 f;‘l;ﬁefgjf ¢ oMt | 51 55 1-6
WaTerpasbHoe  McHricnieHre  (HEOTPEeNieHHBI  MHTETpal,
10 g 56-60 1-6
OTIpE/IeNIeHHBII MHTETPAN 1 €T0 MPHIIOKEHHST)
11 | JuddepeHimanbHbie ypaBHEHHSL. 61-73 1-6
12 | PsampL 74-86 1-6
13 | OYHKIMM HECKOTIBKUX TIEPEMEHHBIX. 87-103 1-6

8.
9.
10.

11.
12.
13.
14.

IlepeyeHb BONPOCOB, BBIHOCUMBIX HA CAMOCTOATEJIbHYIO padoTy 00y4arommxcst

. Panr MaTpulbl. Panr CTynquaTOﬁ MaTpUulbl. HeusmeHHOCTH paHra nmpu 3JCMCEHTAPHBIX

MpeoOpa30BaAHUSX MATPHUIIBI.

. Kputepuii nuHeliHO# HE3aBUCUMOCTH CTPOK (cTONOIIOB) MaTpHIlbl. Teopema o panre

MaTpULBIL.

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

COBMECTHOCTH CUCTEMBI YPABHEHHUH.

. Moguens JIeoHTbEBa MHOTOOTpACIIEBOM Y3KOHOMUKU. [IpoaykTuBHBIE MOENH JIEOHTHEBA.

Kpurepun npoiyKTHBHOCTH.

. CKaJ'IprHHe 1 BCKTOPHBIC BEJIMYNHBI. JIuHeiiHbie OIIcpanu HaJl BEKTOpaMHU. KOOp,[[I/IHaTBI

BEKTOpPA. YTOJI MKy IBYMsI BEKTOPAMH.

. IIpoekius BEKTOpa Ha OCh U COCTABJISAIOIIAsl BEKTOPA 110 OCH.
. Bekropsl B TpéxMepHOM mpocTpaHcTBe. Pa3nokeHne BeKTOpa Ha COCTaBISIOLIUE MO OCSIM

KOOp/JUHAT.
Hanpagnstome kocuHychkl BekTopa. OpTOHOPMHUPOBAHHBIN 6a3uc.
VYcnoBue KOJIIMHEAPHOCTH IBYX BEKTOPOB.

CkansipHO€ TNIPOM3BEJICHUE BEKTOPOB M €ro CBOWCTBA. BEKTOpHOE NpPOM3BENECHHE, €r0
cBoiicTBa. CMeEIIaHHOE IPOU3BEJIECHUE TPEX BEKTOPOB, €r0 CBOMCTBA, N€OMETPUYECKUN
CMBICIL.

VYcnoBre KOMIUIAHAPHOCTH TPEX BEKTOPOB.

[ToHsiTHE TMHEITHOTO BEKTOPHOTO MPOCTPAHCTBA.

Bexkrop B N-MepHOM npocTpaHcTBe. JIMHEHas 3aBUCUMOCTD U HE3aBUCUMOCTb BEKTOPOB.

PasmepHocTs M 0a3uc BeKTOpHOro mpocTpaHcTBa.PasnokeHue BekTopa 1o 0Oaswucy.
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15.
16.
17.
18.
19.

20.

Martpuiia nepexoja K HoBoMy 0a3ucCy U ee CBOICTBA.
JInnenHble MOANPOCTPAHCTBA.
EBxnnnioBo npoctpancto. CBOMCTBA JUIMHBI BEKTOPA.
OpTroHOpMHpOBaHHAsA CUCTEMA BEKTOPOB. OpTOroHaIbHOE I0NOJIHEHHE, €70 CBOMCTBA.
Anrebpandeckas popma KOMIUIEKCHOTO uucia. JIedCTBUS ¢ KOMIUIEKCHBIMH YHCIIaMHU.
Tpuronomerpuueckast  QgopmMa  KOMIUIEKCHOro  uucna.  llokaszarempHast — ¢opma
KOMILJIEKCHOT'O YHCJIa.
Crenenb koMIiekcHoOro yncia. Kopenp N-ii cTeneHn u3 KOMILIEKCHOTO YHMCIa.

21.JIunHeliHple oneparopbl U MX CBOMCTBA. MarpuIlbl oriepaTopa B pa3HbIX Oasucax.
22.CoOCTBeHHBIC BEKTOpPbI M COOCTBEHHBIC 3HAYeHHWsS JIMHEWHOro —oneparopa.HezaBucumocts

COOCTBEHHBIX BCKTOPOB.

23.CUMMETpPHYHBII Oreparop.

24.0OpTOroHaJIbBHOCTH COOCTBEHHBIX BEKTOPOB.

25.KBanparnanbie ¢popmsl. [IprBenenne KBaaparnaHoi (GopMbI 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,

[psivast Ha TIOCKOCTH. Y paBHEHHUE MPSMOM € YIIIOBBIM KOA(D(DHITHIEHTOM.
OO61iee ypaBHEHME NPSMOM U €r0 YaCTHBIE CITy4aH.
Touka nepeceueHrs NPsIMBIX.
YpaBHeHMe NPsSMOH, IPOXOJISIIIEH Yepe3 JaHHYIO TOUKY B 331aHHOM HallpaBjie HHU.
YpaBHEHHE ITy4Ka PSMBIX.
VYpaBHeHHe NpSMOM, MPOXOAALIEH uepe3 JBe JaHHbIE TOUKU. BbIucieHue yriiamexmy IByMs
TPSIMBIMHL.
VY ci10BYs MapaiuiesIbHOCTH U MEPHEHMKYIIIPHOCTH IBYX MPSMBIX. PaccTosiHIE OT TOUKH 0 IIPSMOM.
Kpusbie Broporo mnopsaka. OKpyKHOCTb, SJUIMIIC, TWmepOosia M mapabona (MX CBOMCTBA U
KAQHOHUYECKUE YPABHEHHS).
I[puBeneHve 00IIero ypaBHEHHS KPHBOM BTOPOTO TIOPSIKA K KAHOHIIECKOMY BHITY.
ITnockocts. YpaBHeHHe oBepXHOCTH. HOpMabHBII BEKTOP IJIOCKOCTH.
YpaBHEeHUE MIIOCKOCTH, MPOXOJIAIIEH Yepe3 TaHHYHO TOUKY.
OG11ee ypaBHEHHE TIOCKOCTH M €10 YacTHBIE CITy4aH.
Yron Mexny IUIOCKOCTSMHM. YCIOBHS NAPAUICIBHOCTH W IEPHEHAVKYISIPHOCTH  JIBYX
IUIOCKOCTEN. Touka nepecedeHust TpEX III0CKOCTEH.
[pstmast B mpocTtpancTe. OOIIME ypaBHEHHS TIPSIMOU.
BexropHoe ypaBHeHue psamoil. [lapamerpuueckue ypaBHEHUs IPSIMOM.
KaHoHnueckue ypaBHEHUsI NIPSMOM. YPaBHEHMs NPSAMOMW, MPOXOAAIICH depe3 JBE TOUKH. YTOI
MEXTY ABYMsI IIPSMBIMU. Y CIIOBHSI TAPAIUIEIBHOCTH U EPIIEHUKYIISIPHOCTH IPSMBIX.
[TpsiMast 1 TUIOCKOCTB B ITPOCTPAHCTBE. Y CIIOBHS MAPAIUIEIILHOCTU Y IEPICHAUKYIISIPHOCTH TIPSIMOM
1 II0CKOCTH. TouKa epecedeHus psIMON € TIIOCKOCTBIO.
Paccrosiaue ot Touku 1o riockocTy. [Tydok miockocTei.
ITonste MHOXecTBa. Jlornueckne cuMBoJIbL. Onepanyy HajJ MHOXKECTBAaMU. YHCIIOBbIE
MHO>KECTBA.
[Tonsarue gpynkiuu. Criocoos! 3ananust GyHkuii. OCHOBHBIE CBOMCTBA (DYHKITHIA.
OcHoBHbI€ 251eMeHTapHble pyHKINU U uX rpaduku. O6patHas ¢pyHkius. CroxHas
byHKIHS.
Knaccudukanms ¢pynkuii.[IpeodbpazoBanne rpadukos.
HesBuble pynkunu. @yHKIMY, 33JaHHbIE TApAMETPUUECKU U B MOJIIPHBIX KOOPIAUHATAX.
CpaBHeHME O€CKOHEUHO MaTBIX QYHKIIUA. DKBUBAJICHTHBIE OECKOHEYHO MaJible (PyHKITHH.
HuddepennunpoBanue HesBHBIX QyHKIU. [[uddepenpoBanne GyHKIUH, 3aJaHHBIX
rapaMeTpUIecKH.
YpaBHeHHE KacaTeIIbHOW U HOPMAJIA K KPUBOM.
DKOHOMHYECKHM CMBICIT TPOU3BOTHOMN (TIpeIeIbHbIE BETUYUHBI, 3TACTUUYHOCTD (DYHKIINN).
Hexotopsie Teopemsl o tuddepeHuupyeMbix GyHKIMIX: Teopema Pepma, TeopeMbl O
cpennem 3HadeHuu ( Pomurst, Jlarpaxa, Komm). ®opmyna Teitnopa. Paznoxxenue
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HEKOTOPBIX GyHKIMHA 110 hopmyse Makiopena. [IpaBuso Jlonurans packpbITUs
HEOIPENEIEHHOCTEN.

55. IlpubmmkeHHOe pelIeHne ypaBHEeHUH (HaX0KIeHUe Tpy0o MprOIMKEHHBIX 3HAYCHU I
KOpHE# rpaduyeckiuM METOZ0M, YTOYHEHNE HalJICHHBIX 3HAUCHUI KOPHEH METOIOM XOP.T
U KacaTeJbHbIX).

56. HMHuTerpupoBaHue pauuoHANBHBIX (QyHKIMNA. IHTErpUpOBaHe TPUTOHOMETPHUECKIX

¢bynkuuii. MHTErprpoBaHue HEKOTOPHIX UPPALIMOHATIBHBIX (YHKLUIA.

57. WHterpaibl, He BBIpaXaroIuecs Yepe3 dIeMeHTapHbIe (QyHKINH.

58. Teopema o cpeHEM 3HAYCHUH.

59. HecoOcTBeHHBIC HHTETPATIBI.

60. Mcnonbs3oBaHue NOHATHS ONPEAEIEHHOTO HHTErpaja B SKOHOMUKE.

61. Iuddepennmanbubie ypapHerus. OCHOBHBIC IOHATHS. 3a/1a4H, TPUBOISAIINE K
mudepeHInaTbHBIM YPaBHCHHSM.

62. uddepeHnnanbaple ypaBHEHH IEPBOTo nopsaka. Pemenue, rpaduk pemeHus
(uHTerpanpHas kpusas). ['eomerpuueckuil cMpica 1u¢dhepeHInanIbHOro ypaBHEHHUS.
N3oxnuna.

63. OOGiee u yactHOE peieHus. Teopema 0 CyIIeCTBOBAHUU U €IMHCTBEHHOCTH PELICHHUS.

64. YpaBHEHHUS NEPBOTO MOPSAKA C PA3IEIAIOMUMUICS TEPEMEHHBIMH.

65. Onnopoansie nuddepeHanbHbIe YpaBHEHHS IEPBOTO MOPSAKA.

66. Jluneiinsie muddepeHraIbHbIe YpaBHEHUS IEPBOTO NOpsiAKa. Y paBHeHHE bepHyum.

67. YpaBHeHue B moaHbIX quddepennnanax. Ypasaenus Jlarpanka u Kiepo.

68. uddepennmansapie ypaBHEHUS BBICIIAX ITOPSIKOB.

69. YpaBHeHUs, JOIyCKAIOLUE TOHUKEHUE OPSIIKA.

70. Jlunelinbple 0qHOPOAHBIE TU(PEepeHIaTbHbIE YPaBHEHUS BTOPOTO MOPSJIKA C
MTOCTOSTHHBIMH KO3 (UIIMCHTAMH.

71. Jluneiitnsle ogHOpOAHBIE AU(PepeHInanbHbIE YypaBHEHHUS N-TO MOPSAKA C IOCTOSHHBIMHU
kod(purmeHTamu.

72. JluneliHble HEOAHOPOAHBIE AU PepeHInanbHbIe ypaBHEHHS BTOPOTO MOPSAKA C
MOCTOSIHHBIMU K03 purimeHramu.

73. Hcnonp3oBanue qudhepeHINATEHBIX YPaBHEHUH B 9KOHOMUYCCKOW JTMTHAMHKE

74. Yucnossle psiyibl. OCHOBHBIE TIOHATHSL.

75. Psaa reoMeTpuuecKkoi Iporpeccu.

76. Cxomumocts psiaa. IIpocreiimue cBolicTBa YMCIOBBIX psAnoB. HeoOXx0oauMBIi npu3Hak

CXOJIMMOCTH YUCIIOBOTO PAJIa.

77. TapMoHHMYeCKHH psiz.

78. JlocraTo4HbIE MPU3HAKH CXOAMMOCTH 3HAKOTIOJIOKHUTEIBHBIX PSIOB: MPU3HAK CPAaBHEHUS,

npusHak [lanambepa, MHTErpanbHbIi npu3Hak Kormm.

79. 3nHakodepenyromuecs psipl, Mpu3Hak JleiioHuma.

80. 3naxomnepeMeHHbIE psabl. JlocTaTOUHBIN MPU3HAK CXOAMMOCTH 3HAKOIIEPEMEHHOTO PsJia.

81. AOcoimoTHAS U yCIOBHASI CXOIMMOCTh. OCTaTOK psijia M €ro OIICHKA.

82. ®ynkunoHambHbIE psAAbl. O0IACTh CXOAUMOCTH (DYHKIIMOHAIBHOTO psaja. [IpaBuiabHO
cxomsnrecs QyHKIIMOHAIBHBIE PSIBI H UX CBOMCTBA.

83. Crenennsle psaabl. O6aCTh CXOAUMOCTH CTETIEHHOTO pA/a.

84. Teopema Abens. Pagnyc cXoquMOCTH, HHTEPBAJ CXOIUMOCTH.

85. Pasnoxxenue ¢yHkumii B crenenusie psaabl. Pan Teitnopa.

86. PasmosxeHHe HEKOTOPBIX dJIEMEHTApHBIX (GYHKIWH B psabl Teinmopa n MakiopeHa.

87. ®yHKIMU HECKOJIBKHX MepeMeHHBIX. OCHOBHBIE TOHATHS.

88. ®yHkuus AByX MepeMeHHBIX U e€ 00macTh onpeneneHus. [ paguk GyHKIIUN IBYyX
MEPEMEHHBIX.

89. TIlonsTHe 0 MHOXeCTBE (JIMHUH) YPOBHS (DYHKIIUH JIBYX TIEPEMECHHBIX.

90. DxoHOMHYECKHE WILTIOCTpAIMH ((PYHKLIUH CIIpOca U MPEUIOKEHUs, (DYHKITHS

TI0JIE3HOCTH, TPOU3BOJICTBEHHAS (DYHKIIHS).
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91. Ilpenen u HEMPEPHIBHOCTh (PYHKITMU HECKOJIBKHX MepeMeHHbIX. [TonsaTrne obmactu. Touku
paspbiBa. CBOMCTBa (DYHKIIHIA, HETIPEPHIBHBIX B OTPAaHHUYEHHON 3aMKHYTON O0JIACTH.
92. YacTHble IpOU3BOHBIC. | €OMETPHUUECKHI CMBICI YaCTHBIX MTPOU3BOIHBIX (PYHKIIMH JIBYX
nepeMeHHbIX. YacTHBIE POU3BOIHBIC BBICIIUX MTOPSIKOB.
93. Ilonnsni nuddepennran GyHKIMH HECKOJIBKUX MIEPEMECHHBIX.
94. TuddepeHnmrpoBanue CI0KHBIX U HEIBHBIX GyHKIUN. [ depeHimans BRICIINX
MOPSIKOB.
95. IIpousBoanas no HamnpasieHuto. [ paguent Gynkiun. KacatenpHas Ma0cKocTh 1 HOPMab
K MIOBEPXHOCTH.
96. DkcrpemyM (YHKIIUHU JABYX MepeMeHHBIX. HeoOX0IMMBbIe U JOCTATOYHBIC YCIOBUS
CYLIECTBOBAHMSI SKCTPEMYMa.
97. HauGonpliee 1 HaMMEHbIIEE 3HAYCHUS (PYHKIIUH JBYX ITEPEMEHHBIX.
98. VYcnorubIil 3kcTpemMyM. Meroa MHOKUTeNeH Jlarpamxka.
99. ®yHKIMM HECKOJBKUX NEPEMEHHBIX B 9KOHOMHYECKOH TEOPHUH.
100. DneMeHThl UHTErPaIbHOTO UCYUCIEHUS Al QYHKINI HECKOJIbKUX MEPEMEHHBIX.
[TonsTHE, CBOICTBA 1 OCHOBHBIE METO/IbI BEIYHCIICHUSI KPATHBIX HHTETPAJIOB.
101.KpuBoauHeHbIC HHTETPANIBL: TTOHATHE, KJIAaCCU(UKAIUS, CITIOCOOBI BBIYUCIICHUS.
102.BekropHoe nosie. BekropHbie JIMHUM.
103.Hupkynsuus, potop BekropHoro nois. [lorennmansaoe nose. [10Tok BEKTOPHOTO MOJIS
yepes3 MOBEPXHOCTh. JluBepreHuus.

4.2. [lepeyeHb y4eOHO-METOAMYECKOI0 00eCIeYeHUsI CAMOCTOATEIbHON padoThl
00yyarImuXxcs

CamocTtosTenbHass  pabota  oOydaroImUXcsi  oOecreyuBaeTcsl  CIACAYIOUIMMH  ydyeOHO-
METOJTUICCKUMH MaTepUAIaMU:
1. VYkazaHusMH B paboueii mporpamme mo aucuurummae (m.4.1.)
2. JleknMOHHBIC MAaTEPHUAIIBI B COCTABE YICOHO-METOINICCKOT0 KOMITIIEKCA IO JUCIIUILTHHE
3. 3amaHUSAMHU U METOJWYECKUMHU PEKOMEHJAIMSMU [0 OPTaHHU3aI[UH CaMOCTOSTENbHON padoThI
00y4aromuXxcs B COCTaBe y4€OHO-METOANIECKOTO KOMITJIEKCA MO JUCIIUATUIMHE.
4. T'moccapueMm Mo AUCUHUILIMHE B COCTaBe Y4€OHO-METOAMUECKOTO KOMILIEKCA MO TUCIUTUIHHE.
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Pa3nes 5. ®oH/1 OLIEHOYHBIX CPEICTB ISl MPOBeAeHU TeKYLero KOHTPOJIs U
NMPOMEKYTOYHOM aTTeCTAlNH 00y4aI0IINXCS

DOHO  OYEHOYHBIX Cpeocms8 Nno

oucyuniune npeocmasisiem

coboul

COBOKYNnHOCmMb

KOHMPOIUPYIOWUX ~MAMEPUANo8 NPeOHA3HAYEHHbIX Ol  UBMEPEHUs YPOBHA  OOCHMUIICEHUs

00YYAIOWUMUCA  YCIMAHOBNIEHHBIX — Pe3yIbmamos  00pa308amenbHOU  NPOSPAMMUL.

D@OC no

OUCYuniuHe UCHONL3YEeMCs NpU NPOBeOeHUU ONepamueHo20 KOHMPOIL U NPOMENCYMOUHOU
ammecmayuu obyuarowuxca. Tpebosanus x cmpykmype u codepxcanuro POC oucyuniuHvl
peanamenmupyiomces Ilonoosxcenuem o ¢oHoe oYeHOUHbIX MAmepuanos no NPOCPAMMAM BblCULE2O
006pa306aHUsL — NPOPAMMAM OAKAIABPUAMA, MASUCPAMYPDbI.

5.1. IlacnopT GoHIAA OLIEHOYHBIX CPEACTB

Ounas ¢popma 00yueHus (MOJTHBIH CPOK)

OueHoYHbIE CpPeACTBA

Koa unaukaropa u

Ne Kontpoaupyembie pasaenbl (TeMbl) JAeCKpPUITOpa
- JTUCIHHUILTNHBI JI 113 (JI3, C3) CPO JOCTHKEeHHUS
KOMIIeTeHIU i
1 2 3 4 5 6
Marpuisl ¥ ONpeIEIHTENN NJ-1 OlK-2.1
1 YO VO, KP, ITPB ITPB
Cucrema JIMHEHHBIX areOpandecKux N/1-2 OIIK-2.2
2 | ypaBHEHMIA. VO VO, KP, IIPB ITPB N/1-4 OIIK-2.2
DJIeMEHTBI BEKTOPHOM ayreOphI N-30IIK-2.1
3 YO YO, KP, IIPB mpg | W4 OIIK-2.2
MuorowreHsl. KoMIuiekcHbIe 9rciia. N-9 OIIK-2.1
4 YO YO, KP, IIPB ITIPB WJT-11 OTK-2.1
JIvHeHbIe OTOOpaXKEHHS N/1-5 OIIK-2.1
5 YO YO, KP, IIPB [1PB N/1-6 OIIK-2.2
DJIeMEHTbI aHATMTUYECKOH TeOMETPHH. N1-7 OIIK-2.1.
6 YO YO, KP, ITPB ITIPB N/1-8 OIIK-2.2.
DYHKIMH OTHOM JEHCTBUTENBHOM MEPEMEHHOM N/-5 OIIK-2.1
7 VO | YO,KP,IIPB | IIPB | WJI-6 OITK-2.2
Ipenen ¢pyrkimn. HenpepbIBHOCTL QyHKIMM. N/1-9 OIIK-2.1
8 YO YO, KP, ITPB [1PB VIT-11 OITK-2.1
JuddepeHimanbHoe  HCUnCeHne  (yHKIMH N/1-7 OIIK-2.1.
9 | OJHOI MEPEMEHHOM. VO VO, KP, IIPB I1PB NJI-8 OIIK-2.2.
HHrerpaibHoe Mcuncienre (HEOIpeIeIICHHbIH Na-5 OIIK-2.1
10 | MHTCIpas, ONPE/ICICHHbI HMHTCIPAT M €ro VO VO, KP, I[IPB I1PB NJI-6 OIIK-2.2
TPUJIOKEHUS)
JndpdepeHimanbHbie ypaBHEHUS. N-9 OIIK-2.1
11 YO YO, KP, IIPB ITIPB WIT-11 OTK-2.1
Psitpl. N/1-10 OIIK-2.2
12 YO YO, KP, I[IPB ITIPB JT-12 OTIK-2.2
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q)y}IKL[I/II/I HECKOJIbKUX TICPCMCHHBIX.

VJ1-9 OITK-2.1

13 YO YO, KP, TIPB I1PB N1-11 OIIK-2.1
3aounas ¢opma 00yyeHus (MOJHBIH CPOK)
OueHoYyHbIE CpeCTBA 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 nJI-1 OIIK-2.1
1 YO | KP, IIPB I1PB
CucTeMa JIMHEHHBIX AeOpanyecKnX YPaBHEHHIA. N/1-2 OIIK-2.2
2 YO | KP, IIPB I1PB N/1-4 OIIK-2.2
DJIeMEHTBI BEKTOPHOM alre0phl NA-30I1K-2.1
3 [IPB N-4 OIIK-2.2
4 Muorowiesbl. KoMIiekcHbIe Ynca. PB Na-9 OIK-2.1
NJI-11 OIIK-2.1
JIvHelHbIe OTOOPaKEHHUST Na-5 OIIK-2.1
5 I1PB N/1-6 OIIK-2.2
DJIeMEHTbI aHATIMTHYECKOM TEOMETPHH. N1-7 OIIK-2.1.
6 I1PB N/1-8 OIIK-2.2.
DYHKIMH OTHOM JIEHCTBUTEBHOM MEPEMEHHOM N/-5 OIIK-2.1
7 ITPB N/1-6 OIIK-2.2
Ipenen Gyrxkimn. HenpepbIBHOCT (yHKIHMH. Na-9 OIIK-2.1
8 YO | KP, IIPB I1PB VIT-11 OTTK-2.1
JTuddepeHImaIbHOe HedrceHne (QYHKIMU OTHOM N/1-7 OIIK-2.1.
9 | NEPEMEHHOM. YO | KP, IIPB IIPB NJT-8 OTIK-2.2.
WHTerpaibHoe  MCUKCIICHIE — (HEONpeIEICHHBIN Na-5 OIIK-2.1
10 | uHTErpa, ONpEIENEHHbId MHTErpal u  ero | VYO | KP, IIPB I1IPB NJ1-6 OIIK-2.2
TIPYIIOKEHHS)
1 JTudbepeHImaTbHbIE YPaBHEHFSL. PB Na-9 OIK-2.1
NJI-11 OIIK-2.1
Psipr. N-10 OIIK-2.2
12 1PB JT-12 OTTK-2.2
DyHKIMN HECKOJTBKHX TIEPEMEHHBIX. Na-9 OIK-2.1
13 I1PB N/1-11 OIIK-2.1
3aouHast popma o0yuenus (yckopenHoe odyuenue Ha 6aze BO, mosiHoe yckopeHHoe 00y4ueHue)
OueHoYHbIE CpeICTBA Kon nnankaropa
Ne KonTposupyemsie pa3aesinsl (TeMbI) 3 (13, H JEeCKPUITOPA
AUCHUIIHHBI J C3) CPO JOCTHKEHUS
KOMIIeTeHIIU
1 2 3 4 5 6
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MatpHip 1 ONpeaeTUTEN HJI-1 OIIK-2.1
1 YO | KP,IIPB IIPB
Cucrema JIMHENHBIX areOpandecKiX YPaBHEHHI. NJ1-2 OIIK-2.2
2 YO | KP,IIPB ITPB N/1-4 OIIK-2.2
DrieMEHTbI BEKTOPHOM alreOpbI N/1-30IIK-2.1
3 PB N/1-4 OIIK-2.2
4 MeuorouieHst. KoMriekcHble ducra. PB NJ-9 OIIK-2.1
NJ/1-11 OIIK-2.1
JIvHeHHbIe OTOOPaXKCHHUS -5 OIIK-2.1
5 I1PB NJ-6 OIIK-2.2
DJIeMEHTbI aHATIMTHYECKOM TEOMETPHH. N1-7 OIIK-2.1.
6 I1PB M-8 OIIK-2.2.
DYHKIMH OTHOM JEHCTBUTEBHOM IEPEMEHHOM NJ-5 OIIK-2.1
7 TIPB WJ1-6 OIIK-2.2
Tpenen dynkim. HenpepbIBHOCTS (yHKIIHN. N/1-9 OIIK-2.1
8 Yo 1B WIT-11 OITK-2.1
JuddepeHimanbHoe neunceHne QYHKIMH OTHON N/1-7 OIIK-2.1.
9 | IEpPEMEHHOM. VO I1PB N/1-8 OIIK-2.2.
WHrerpaibHoe  WCUKCIEHHE  (HEONPEIEICHHBIN -5 OIIK-2.1
10 | uHTErpa, OMNpENCICHHBIA WHTETpAT H  €ro IIPB N/1-6 OIIK-2.2
TIPHIIOKEHHS)
1 JTubepeHImaTbHbIE YPaBHEHFSL. PB Na-9 OIK-2.1
NJI-11 OIIK-2.1
PsiztpL. NJ-10 OIIK-2.2
12 1PB WJT-12 OTTK-2.2
DyHKIMN HECKOJTBKHX TIEPEMEHHBIX. Na-9 OIK-2.1
13 I1PB N/I-11 OIIK-2.1

OuHo-3204Hast popma 00yueHus (MOJTHBIN CPOK,YCKOPEHHOE 00y4eHune, MOJTHOE YCKOPEHHOe

o0yueHme)
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/I-1 OIIK-2.1
1 YO YO, IIPB I1IPB
Cucrema JIMHEHHBIX areOpanyecKux N-2 OIIK-2.2
2 | ypaBHEHHIA. YO YO, IIPB I1PB NJ1-4 OIIK-2.2
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OJeMeHTBI BEKTOPHOH anreOpbl

YO

YO, IIPB

IIPB

WJ1-3011K-2.1
WJI-4 OTTK-2.2

Muorouiensl. KoMIuiekcHBIE YmCia.

YO

YO, IIPB

IIPB

WJ1-9 OTIK-2.1
WJI-11 OIIK-
2.1

Jlvmetiable oToOpayKeHHs

IIPB

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

DIeMeHTHI aHATTUTIYECKOI TEOMETPHH.

YO

YO, IIPB

IIPB

WJI-7 OTIK-
2.1. UJI-8
OITK-2.2.

OYHKIMH OJHON JCHCTBUTENBHON EPEMEHHON

YO

YO, IIPB

IIPB

WJ1-5 OIIK-
2.1
WJ1-6 OTIK-2.2

[penen dhyaximm. HerpepbIBHOCT (yHKITHH.

YO

YO, IIPB

IIPB

WJ1-9 OIIK-2.1
WJI-11 OIIK-
2.1

JuddepeHimanbioe  vcunciIeHUe — (PYHKIMH
OJTHOM IEPEMEHHOM.

YO

YO, IIPB

IIPB

WJ1-7 OTIK-
2.1. UJ1-8
OITK-2.2.

10

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

YO

YO, IIPB

IIPB

WJ1-5 OIIK-
2.1
WJ1-6 OTIK-2.2

11

JuddepeHimanbHbie ypaBHEHHS.

YO

YO, IIPB

IIPB

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

12

Panel

YO

YO, IIPB

IIPB

WJI-10 OIIK-
22 W12
OITK-2.2

13

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

YO

YO, IIPB

IIPB

WJ1-9 OIIK-2.1
WJI-11 OTIK-
2.1

YcaoBHble 0003HaAYeHNS OLIeHOYHBIX cpeacTB (Croaousl 3, 4, 5):
YO — yctupiii (GpoHTaNBHBIN, HHAMBUYaTbHbIN, KOMOMHUPOBAHHBII) ONPOC;

TpYHIIOBBIC KOHTPOJIBHBIC, CAMOCTOATCIILHBIC pa60TBI, JUKTAHTBI U T.Il.).

IIPB — npoBepka pedepaToB, KOHCIEKTOB, MEPEBOJOB, PELICHUN 3aJaHUN, BBIITOJHEHHBIX
3a/laHui B DJIEKTPOHHOM BHJIE U T.1I.;
KP — KontponbHast paboTa (ayAUTOpHBIE WU OMAIllHUE, WHAUBUAYAIbHbIE, TAPHBIE WU
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5.2. OueHOYHBbIE CPEACTBA TEKYIIEro KOHTPOJIA
IlepeyeHb NpaKTH4YeCKUX (CEMMHAPCKHUX) 3a/1aHUI

Tema 1 «MaTpuubl U onpeeJuTeTn»

IIpakTuyeckue 3axanus 1-2.

3agaum ISl CAMOCTOSITEILHOTO PeleHus

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

, y A 39 5 -9 3
. Haiitu matpuny C =24 + 5B, eciiu A= 7 5 %% 5 _sg

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

-1 3 2 51
5 A=|2 0 1| B=19
0 1 -1 5 2
1 6 1 9 1
b)A:309,B: —12
1 2 3 5 3 1

2 1 -2 3
1
(12 3 4 |o
& "2 1 -2 3) " |5
-3
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3
1 -1
4. Brluuciauth 2 _3

5. BbeIUHCIUTE OIMpCACIINTCIIN

3 4

) lg —s5
4 -3 5

|3 -2 8
1 -7 -5

6. Haiitu oOpaTHBIC MATPHUIIBI TS CIIETYIOUINX MATPHIIL:

coOSa —Sina
a) A=| .
Sind COS«

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

7. PewmuTh MaTpUUHBIEC ypaBHEHUS:

(3 2)_ (1 2
D5 4) |5 6
2 1), (107
911 1) ls 1 2

Tema 2 «Cucrembl THHEHHBIX aJredpandecKux ypaBHeHHN»
IIpakTuyeckue 3axanus 3-4.

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

- 00paTHOW MaTpPHUIIBL:
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(2% + X, — X, =0
13X, +4%X,+6=0
X X =1

X +X, +X, =5
X =X, + % =1

X, —2X%, +X; =0

Tema 3 «J1eMeHTbI BEKTOPHOMH aareopb»

IIpakTHyeckoe 3axanue S.

3agaum IS CAaMOCTOSITEJILHOTO PeleHust

1. Haiitu ckansipHOE IPOM3BEIEHHE BEKTOPOB A = 3i+4j+5kub=4i+5]-3k .

2. Haiitu BexTopHOE ipomsBenenue Bektopos & =21+5]+K u b=1+2j-3k |

3. Haiitn CMEIIIaHHOE MIPOU3BEICHUE BEKTOpOB A = I—j+k, b=i+j+k

c=2i+3j+4k.

4. BbIUMCIUTH CKaIAPHOE IPOM3BeleHHe 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, uto Bexkropst &= 1—-3J+2K b=3i-7]+8k, c=i—j+k
KOMILIAHAPHBI.

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

8. OHpCI[CJ'II/ITB CMCHIAHHOC TIMPOU3BCACHUC BCKTOPOB a= (_3’ 41 1) ) b = (5’ 21 3) )

C= (11 4; 6) . Uccnenopath BCKTOPBI HA KOMIIJIAHAPHOCTL.

9. Haiitu 00bEM TpeyroipHONW MUPAMUIbI C BEPLUIMHAMU A(O; 0; 1) , B (2; 3, 5) ,
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C(6;2;3), D(37;2).

Tema 4 «MHorouwienbl. KoMmiekcHbIe Yucia»
IIpakTuyeckue 3axanus 6-7/.

3agaum ISl CAMOCTOSITEILHOTO PeleHus

1. PemmuTh KBagpaTHOE YpaBHECHUE Ax* —20x+29=0 .

2. JlaHbI KOMIUIGKCHBIC UHCHa Z; = 5 —12i, Z, = —6+8I.

yA
Haittu: 20t 200 20— 2y, 272y,
Z,
3. KommiekcHble uncina Z; =1— I, Z, = —\/§ —1 npeCTaBUTL B TPUTOHOMETPHUECKOH
Z
dopme u HaiTh Z, -2, Z_ :
2

o 4
4. Haiiti Bce 3HAYECHUA \/ -1,

5. Bo3sBecTu B cTeneHb JaHHBIC KOMIIJICKCHBIC YHCJia:

a) (3+4|)2
by (1+2i)°
o (=1+i)*

Tema 6 «J1eMeHTbI AaHAJUTHYECKON reoMeTpHm»
IIpakTHyeckoe 3axanue 8.

3axaum JJ151 CAMOCTOSTEILHOTO PelIeH st
1. Omnpenenurth pacCTOSHUE MEXKTY TOUKAMHU: A3;8)u B(—2;5).
2. Tloka3aTh, YTO TPEYTOJILHUK C BEPIIMHAMU A(4;3), B(7;6), C(2;11) - IPSAMOYTOJIBHBII.

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

paBHOOEIPEHHBII.
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Haiitn Touxy nepecedenns npsambix: 2X+Y—-1=0 4y 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

npsvoit 2X+Y—3=0,
CocTaBuTb ypasHeHue npsvoit, mpoxomsmeii uepes rouxn AL 2) u B(=2; 3) .

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

BBICOTBI, IPOBEAEHHON U3 BEPIIUHBI A.

CtopoHsl AB, BC, AC tpeyronshnka || ABC sagausr  cooterctBenno  ypaBHeHmsIMIE:
4x+3y-5=0, x-3y+10=0, x-2=0. Onpenenutb KOOPAWHATHI  BEPIIMH

[JABC.

Tema 7 « DyHKIIUM OHOM JeiCTBUTEIbLHON MEepeMeHHO

IIpakTHyeckoe 3aganue 9.

f)

9)

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

1. Haiitu o0GnacTs onpenenenust GyHKIAN:

f(x)=vx*-25
f (X) =lg(5x* +4x—-9)
f(x) =vx-lg(2x-3)

f (X) = arcsin(2x* + X)

£ (x) = 3x-1

- J5x+35

f(x) =X —4+‘/1—2i5x2

f(x) = 4/(x=9)(x+19)(x—21)
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2.

Haiit 0o65acth 3HaUCHHUN QYHKITHIN:

a) f(x)=|x+1
b) f(x)=2+5sinx
5
o f(x)=-
X
d) f(x)=1-3cosx
e) f(X)=-x*+8x-13
3. YCTaHOBUTHYETHOCTH MM HEUETHOCTD (DYHKITU:
a) f(xX)=x"*sin7x
n () =5[x-3Yx
o f(x)=x*3x+2sinx
2X?
f(x)=
a f(X) 1
1+ X
f(x)=1g——
e) F(X) gl—X

Tema 8 «IIpenen pynkuun. HempepbiBHOCTH pyHKIIUN»

IIpakTnyeckoe 3aganue 10.

33}13‘11/1 AJI CAaMOCTOATE/IBHOI'0 pPEeIICHUSA

Haiitu npenensr pyHKimii:

a)

b)

o x?43x+2
lim ————
x>-22x° +5x+2

C NAEX+EXE =2
lim

x—>-1 x+1

- 2x°=3x+1
Ml x3+2x-3
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x> +4x-21

I L
IimZx2+5x—7
°) 1 3x% —x—2
IimLH
D SsBiox-3
) 2X+3-3
g limXEeC
>3 2—-x+1
o 2-3x-x°
N limoe g

| | [ 2 1 )
) lim| %236 " %6

sin 2x
i) lim
x—0 tg 3x
2
x—>01—c0s4x

arctg(x® + 3x)
) lim -
x>0 gresin 2x

- 1 9x+5
m (“;j

Tema 9 «IndpepenunanbHoe ncunciaeHne GyHKIUH OHON NepeMeHHON»
IIpakTuyeckue 3aganus 11-12.

3agaum AJ1s1 CAMOCTOATEIBHOI0 pelICHUs

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

2 Yy =Cc0s’7x°

2

3 Y=arcsin x| <1

1+ x*

» Y =X -sin2x°

X
5) y:Inth

6) Y =IN(v2sinx+1++/2sinx—1)

_ sinXx—cos X
Sin X+ C0oS X

7)
4x" +9x3+1

gy Y=FC€

sin x

9 Y=X

2. Haiitu npon3BOIHYIO0 BTOPOTO MOPSAKA:
1 . 2

Yy =——XSIN3X ——C0S 3X
9 27

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

X2y +xy'+y=0
o ' o 3 3
4. Haiitu mpoussoauyo Y, or HesBHOU Qpynkuun: X + Y — 3xy =0

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

6. Haiitu npenens! GpyHKIMHA, HCTIONB3Ys paBuiio JlonuTans:
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. X3+ x?*-5x+3
a) lim 3 2
x>l X —4X° +5X—2

X+ X2 =6X
by lim—;
xoo X*— X +16

lim In( x*-3)
) o2 X+ 3x—10

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

a) y=%x3—b8+3x+1

X2+ x-5
Y X=2
0 y=xIn*x

8. HaiiTu HauGoJIbIICE M HAMMEHbIIEE 3HAYCHHS (YHKIIUH:
4 2 .
a) Y=X —8X"—9 muaorpesxe [—1, 1]

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

c) y=(X—2)Ze‘X Ha OTPE3Ke [0; 5]

9. OO6Bém mponmykimu U (yci.em.) mexa B TeYeHHE pabodero JHS MPEACTABISCT (YHKIIHIO

U=—t>—5t°+75t+425, rne t- paGouee Bpems B wacax. Bemucauts

MMPOU3BOAUTCIILHOCTDH Tpyaa qcpes3 2 gaca II0CJIC HaydaJia pa6OTBI.

Tema 10 «MHTErpabHOE HCYHCICHUE (HeONpeAeAéHHBIH HHTErpaJl, onpeaea1éHHbIH HHTEerpas
H ero NpuJI0KeHHus1)»

IIpakTnyeckoe 3aganue 13.

3agaum AJ1s1 CAMOCTOATEILHOI0 pelICcHUs

1. Haiitu unTerpansr:
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2 2
wdx

a) X
. ¢ COS2X dx
) J cos? xsin? x
¢ Sin xdx
) J1+9cosx

X4
) I—\/mdx

e) .'Jm sin 5xdx
) : In xdx
9) .. X cos 9xdx
h) : x* In xdx
dx
) Y x(L+Inx)®
arctg’® 2xdx
S T
K) IXSeXA*de

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

pan g(t) = (1+1t)e™.

3. BprucIUTH ONMpeneéHHbIe HHTETPAITBL:

1
2 _([x(3— x*)°dx
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j’- xdx
) 5 V143X
0 !xﬂnxdx

4. BpraucauTh mwiomanab GuUrypsl, orpaHUYeHHON JTMHUSAMU:
2 2
y=4-Xx°, y=X"—-2X
Tema 11 «/Inddepennuanbubie ypaBHEHHUS»

IIpakTnyeckoe 3axanue 14.

3agaun 1J1sl CAMOCTOSITEILHOTO pelICHUs

1. Peumrs nuddepeHipanbbie ypaBHEHHUS C pa3IesSIIOIIUMUCS TEPEMEHHBIMHU:

) Xy —y=y’
m) xyy' =1-x°
;o Y+l
n) y :X—y
y

2. Pemmts omHOpOIHBIE MU QepeHIIaTbHBIE ypaBHEHUS:

a) y':X—l
X

,_x+2y

b) »

3. Peumrs smHelHble QG GepeHIaIbHbIe YpaBHEHHS IEPBOTO MOPSIKA!

dy vy
——==X
3) dx x
dy 2y 3
—+—=X
b) dx X
C) yl_y:eX

37



4. Pemure nuddepeHnuanbHble YpaBHEHS, UCTIONB3YsI TIOHMKEHUE TIOPSIIKA:
a) Yy =¢€

b) Y =Inx

0 2yy"'=(y) +1
5. PewmTs IMHeiiHbIC OXHOPOHBIE A EpEHIMATBHBIC YPABHCH:
a) Y —-2y'+17y=0
b) Y'—8y' +16y=0
o) 2y"-5y'+2y=0
6. Pewmrs MHEHHbIC HEOTHOPOIHBIC AM((EPEHIMATEHBIC YPABHCHNS:
a) Y -4y +4y=x°
b) Y +2y'+y=e”
o Y-8y +7y=14
7. HaifTy pelenns ypaBHEHHIH, yIOBIETBOPSIONIAE HAYANbHBIM YCIOBHSM:
a) ¥Y'=2y'+y=0 y(2)=1 y(2)=-
by y'+y=4e’, y(0)=4 y'(0)=-
o Y'+2y'+2y=xe, y(0)=0, y'(0)=0
Tema 12 «PsaabD»

IIpakTuyeckoe 3aganue 15.

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

1. UccnemoBarb CXOOUMOCTE psAna, IpUMEHUB HEO0OXO MBI MIpU3HAK CXOAUMOCTH:
Z 5n+6
a
) ~100n-1
b
) Z n(n +1)
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2 Zx/_-I-SO

2. HWccnenosarh CXOAUMOCTS psjia, UCIOJB3Ys Ipu3HaK Jamamoepa.
. n
D Do
1 O

b) Z—

~n

5 Z; n(n +1)

3. Pa3noxuTth B cTeneHHoil psaj no creneHsaM X QyHKIUU:

e* -1
a) Y=
X
1—e
by Y=
y — |n 1+_X
2 1-x

2
4. Paznoxuts B psag Makinopenadynkuuo Y = COS™ X,

5. Haiitn O6HaCTB CXOOINMOCTH CTCIICHHBIX pHI[OB:
[e'e} 3n Xn
2
Y Sordn
x? X X"

b) I+ X+—+—+.+—+..
2! 3! n!

o) I+X+2°X%+..+n"X"+...

Tema 13 «@YyHKIUH HECKOJBKHX IEPEeMEHHBIX»

IIpakTyeckoe 3aganue 16.
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3agaum 11l CAaMOCTOSITEILHOTO PeleHus

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 ¢Qyukuua Z = f (X, Y) . TpeGyercst Haiith: mosHBIA nuddepeHman dz ; JaCTHBIC

0%z 0%z

MMPONU3BOJAHBIC BTOPOro IOpAAKa axz’ ayz U CMCIIAHHBIC YaCTHBIC IIPOU3BOAHLIC

0’z 0%z
oxoy oyox -

X
a) Z=arctg—

y
by Z=+/2Xy+Y’
X—y
7=——"
c) x2+y2

3. Mcenenosats Ha sxctpemym dynkimmo Z = T (X, Y) :
a) Z=X —Xy+Yy’+9x—6y+20
by Z=X +Xy+Yy>—3x—6y
o) 2=3xy—x*—y’—10x+5y+3

4. Haiitu rpaauent pyHkupm £ = X2y—5y3 B Touxe Fy(2,1)

5. Hamwmcarp ypaBHeHHE KacaTeIbHOW IUIOCKOCTHM W YpaBHEHHE HOpPMalM K MOBEPXHOCTH

3x2y+2xz—yz+x+1=0 B TOYKE Mo(Xo,yo,Zo),ecnn Xy =1 Yo =-2,
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5.3. TemaTuka NUCbMEHHBIX Pa0OT 00yYaOIINXCS

OOyuaromuecs: 3a04HO (popMbl 00yUeHHS BBIMTOJIHSAIOT JOMAIIHIO KOHTPOJIBHYIO padoTy.

Y4eOHO-METOAMYECKUE MaTepUalibl, HEOOXOAMMBIC ISl BHITTOJTHEHHUS padoThl, coqepkarcs B YMK
10 JUCLIUIUINHE.

WooNoa~wWNE

I
wbhko

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
3L
32.
33.
34.
35.

36.
37.
38.
39.
40.

5.4. Hepeqenb BOIIPpOCOB l'IpOMe)KyTO'{HOﬁ aTTeCTAlluM 110 JTUCHMIIIMHE

BOHpOCLI K 3K3aMEHY

Bompochbl 11t TOAroToBKH K 3a4€Ty (1-69), 3K3ameny (1-132)

Marpuupl 1 oriepary Haji HUMH.
Onpenenureny U UX CBOMCTBA.
OO0parHas Marpuria.
Panr marpuripl.
CJIAY. OcHOBHBIC IOHATHA U ONPE/ICIICHUSI.
Cucrema N JIMHENHBIX YPaBHEHUI ¢ N nepeMeHHbIMU. MeTo1 00paTHOM MaTpuIIbl.
CJIAY. Meron I'aycca.
CucreMbl JIMHENHBIX OJJHOPO/IHBIX YpaBHEHUH. DyHIaMeHTalIbHAs CUCTEMA PELLICHUH.
Mozens JIeoHTEEBA MHOTOOTPACIEBON SKOHOMUKH.
. YpaBHEHUE NPsIMOM C YIIIOBBIM KOA(P(UIIMEHTOM.
. O011iee ypaBHEeHHE IPSIMOM U €70 YaCTHBIE CITyYaH.

Touka nepeceuenus npsMbIx. Ilocrpoenne npsMoli o e€ ypaBHEHHIO.
Beruncnienne  yria MexOy — OByMs  IOpAMBIMHM.  YCIOBUS — NApaUIEIbHOCTU

NEPIEHIUKYIISIPHOCTH JABYX IPSMBbIX.

YpaBHeHHE NPsAMOM, IPOXOAILEH Yepe3 JaHHYIO TOUKY B 3aJaHHOM HalIpPaBIICHUU.
YpaBHeHUE NPAMOIA, MPOXOSAILEH YEPE3 IBE TAHHBIE TOUKH.

Paccrosaue ot Touku 10 npsiMont.

Onpenenenrie KprBoi BTOpOro nopsiaka. OKpy>KHOCTb.

Onurc.
l'unep6orna.

I[TapaGomna.

CkassipHble ¥ BEKTOPHBIE BEIMUMHBL. JINHEHHbIE onepaly HaJl BEKTOpaMu.

VYron Mexny 1ByMs BeKropamu. IIpoeKiys BEKTopa Ha OCh M COCTABIIAIOLLAS BEKTOPA 110 OCH.
Paznoxxenne BekTopa Ha COCTABIIIIOLIME 110 OCSM KOOPIMHAT.

Harpasisitomme KOCHHYCBI BEKTOpa.

Y coBre KOJUIMHEAPHOCTH IBYX BEKTOPOB.

CkaysipHOE IPOU3BENECHNE IBYX BEKTOPOB U €T0 CBOMCTBA.

BekropHoe nponsBeneHye 1 ero CBOMCTBa.

CmMeniaHHOe MPOU3BEAECHHUE TPEX BEKTOPOB U €10 TE€OMETPUYECKUI CMBICII.

YcmoBre KOMIIAHAPHOCTH TPEX BEKTOPOB.

AnreGpanyeckast popmMa KOMIUIEKCHOTO Yucia. JIeHCTBHS ¢ KOMIIEKCHBIMH YHCIIAMH.
Tpuronomerpuyeckas popma KOMITJIEKCHOTO YKCIIa.

IokazatenbHast popma KOMILIEKCHOTO YHCIIA.

Crenenb KOMITIEKCHOTO yncia. KopeHs N-ii cTerneHn n3 KOMIUIEKCHOTO YMCIIa.

Cxema ['opHepa 1 KOpHU MHOTOYJIEHA.

u

Haxoxxnenne wanbombiero oomero aemutens (HOJ[) nByx MHOTOWIEHOB € TIOMOIIBIO HX

Ppas3yIoKCHH Ha HCITPUBOAUMBIC MHOKUTCIIN.

Jlunelinbie otoOpakeHHsl. OCHOBHbIE TOHATHSI.

IpeoOpa3zoBaHue KOOPUHAT.

EBKIMI0BO MPOCTPAHCTBO.

JIvHeiHbIe onepaTopbl U UX CBOUCTBA.

CoOcTBeHHBIE BEKTOPHI 1 COOCTBEHHBIC 3HAYCHHSI JIMHEWHOTO OTepaTopa.
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41.
42.
43.
44,
45.
46.
47.

48.
49.
50.
oL
52.
53.
54.
55.
56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.

80.
81.

82.
83.

84.
85.
86.
87.

OpTroroHasbHbIH 0a3UC M OPTOrOHAILHBIE TTPEOOPA30BAHHS.

I[puBenenue kBapaTHUHON (POPMBI K KAHOHUIECKOMY BHITY.

Pa3mepHoCTb 1 6a3uc BEKTOPHOTO IIPOCTPAHCTBA.

Kputepnii CripBecTpa 3HaKOOIPEIETIEHHOCTH KBAPaTHIHON (DOPMBL.

HopMmaibHblii BEKTOp INIOCKOCTH. Y paBHEHHE IUIOCKOCTH, ITPOXOIALLEH Yepe3 TaHHYIO TOUKY.

OOr1iee ypaBHEHHE IUIOCKOCTH U €70 YaCTHBIE CIIy4aHu.

Yroa Mexnay IUIOCKOCTAMM. YCIOBHSA NAPAUIEIBHOCTH W IEPNEHIUKYJSIPHOCTH JIBYX
IUIOCKOCTEH.

[Tpsimast B mpoctpancTBe. OOIIME ypaBHEHHS ITPSIMO.

KanoHunueckue ypaBHEHUs IPSIMOM.

YpaBHeHUs MPSIMOi, IPOXOIAIIEH Yepe3 IBE TOUKH.

Yron Mexay IByMsl IPSIMBIMU. Y CIIOBUSI TAPAUIENBHOCTY U NEPIEHTUKYIIIPHOCTH NPSMBIX.

Y cnoBys napauIeIbHOCTH U IEPIEHIUKYIIIPHOCTH PSIMOM U INIOCKOCTH.

Touka nepeceyeHys IPSIMOM € IJIOCKOCTHIO.

PaccrostHue OT TOUKH 10 IUIOCKOCTH.

[lonsiTrie MHOKECTBA. UKCIIOBBIE MHOXKECTBA.

Ionsatue ¢pyHkumy. OCHOBHBIE CBOMCTBA (DYHKIIHIA.

OnemenTapHbie QyHKImU. Knaccudukanmst GyHKImii.

IIpenen uncioBoOi MOCIIENOBATEIBHOCTH.

[penen GpyHKIMN B GECKOHEYHOCTH U B TOUKE.

beckoHe4uHO Mallble BEIMUMHBI U UX CBOMCTBA.

beckoneuHo OosbIIMe BETMUMHBI M MX CBOMCTBA.

OcHoBHble TeopeMbl 0 npenenax. [Ipu3Haku cyniecTBoBaHUs MIpesea.

3ameyaresbHbIE PEJIENbL.

HenpepbiBHOCTS (hyHKIIMM B TOUKe. TOUYKM pa3pbiBa U UX KIACCH(DUKALHMS.

Teopemsl Betiepmrpacca u bonbiiano-Komm o HenpepbIBHOM Ha 0Tpe3ke (DyHKIUH.

OnpeneneHye Mporu3BOAHOM, €€ MEXaHMUYECKUN U T€OMETPUUECKUIN CMBICIL.

3aBUCUMOCTb MEX/Ty HEPEPBHIBHOCTHIO U AU HEPEHIIMPYEMOCTBIO (PYHKIIHH.

OcHoBHbIe npaBuia i depeHumpoBans. [IponsBoHas cioxHON 1 00paTHON (HYHKIIMH.

[Ipon3Bo/HBIE OCHOBHBIX 2JIeMEHTapHbIX (PyHKIMHA. [IoHsATHE MPOM3BOIHBIX BBICIINX MOPSIIKOB.

OKOHOMHUECKUI CMBICIT ITPOU3BOTHOM. VIcTIoNb30BaHEe OHATHS IPOU3BOAHON B 3KOHOMHUKE.

DIacTUIHOCTH (DYHKIIMU 1 €€ CBOMCTBA.

YpaBHEHUE KacaTelIbHOM U HOPMAIH K KPUBOM.

Huddepentman GyHKINMH U €ro reoMeTprudeckuii cMbIci.J{uddepeninans! BEICIINX MOPSIKOB.

Teopema depma.

Teopema Poms.

Teopema Jlarpanxa.

Teopema Jlormrans.

Heo6xoaumMeble 1 10CTaTOYHbIE YCIIOBHS BO3PACTaHUSI M YObIBaHUS (DYHKIIUH.

OkcrpemyM ¢GyHKIMU. HeoOXoaumblil 1 JOCTaTOUHBIN NPU3HAKH CYILIECTBOBAHUS IKCTpEMyMa
¢yskiwn. JlocTaTouHblif MPU3HAK CYIIECTBOBAHUS SKCTPEMyMa, OCHOBAHHBII Ha 3HaKe BTOPOM
TTPOU3BOJTHOM.

Haubornbinee v HanmeHblIee 3HaUeHne (PYHKIMU Ha OTpE3Ke.

Beiykiocts 1 BorayTocTs rpaduka ¢pysnkipy. Toukn nepernda. AcuMnToTs rpadurka
byHKIUN.

O6mas cxema uccieoBaHus GYHKIMH U TOCTpoeHue e€ rpaduka.

INonsaTue nepBooOpazHoOil 1 HeonpeaenEéHHOro nHTerpaia. CBoiicTBa HEONPEIEIEHHOTO
UHTETpa’a.

I'eomeTpuueckuii CMbICIT HEOIIPEIENEHHOTO UHTETpaIa.

OcHOBHbIE METO/IbI HHTErpHpOBaHusl. IHTerpupoBaHue METOJIOM Pa3IOKEHUSL.

Metoa MHTErpUpOBAHUSI 10 YacTsAM.

WurerpupoBanye NpocTeHIMX paoHaIBHBIX Jpo0eil.
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88. Meron HeonpenenEHHBIX KO PHUIIMEHTOB.

89. MHurerpanpHas cymma. [lonstue onpenenéHHoro uHTerpania.

90. T'eomerpuueckuii U 5KOHOMHUYECKHI CMBICIT ONPENIEIEHHOTO MHTETPaIa.

91. CgoiictBa onpenenénnoro uarerpana. @opmyna Hetotona-JleliOHmua.

92. 3amena nepemeHHOMN U (PopMyIia IHTETPHUPOBAHUS IO YACTSIM Y ONpeIeNIEHHOr0 HHTerpaia.

93. T'eomerpuueckue MPUIIOKEHUS ONPEEIEHHOTO MHTETpaJia.

94. HecoOcTBeHHBIE HHTETPATIBI.

95. Hcnonp30BaHKE MOHATHS ONPEIETIEHHOTO HHTErpajia B 3KOHOMHUKE.

96. Juddepennmansubie ypapHeHus. OCHOBHBIE TTOHSTHSI.

97. Inddepenimanbabie ypaBHEHUS TIEPBOTo MOpsiaka. Teopema o CylecTBOBAHUU U €IMHCTBEHHOCTH
pelIeHHUSI.

98. uddepennmanbHbie ypaBHEHUsI C pa3IeISIONIMMUCS TIEPEMEHHBIMU.

99. Onnopoanbie U depeHIIMATEHBIC YPaBHEHHS ITIEPBOTO TOPSIIKA.

100. Jluneiinsie muddepeHnmanbHble ypaBHEHHS IEPBOTO HOPsIIKA.

101. InddepennmansHple ypaBHEHHS, JOMTYCKAIOIIUE TIOHDKEHHUE TTOPSIIKA.

102. Jluneitnsie muddepeHnmanbHbie ypaBHEHHS BTOPOTo MOPSIKa C MOCTOSHHBIMU KOd(uIMeHTamu.

103. TMonstre o muddepeHInaTbHBIX YPaBHEHHUSX BHICHIMX TOPSIKOB.

104. HWcnonb3oBanue muddepeHIManbHbIX YPaBHEHUIH B SKOHOMIYECKOH TTHAMUKE.

105. OcHOBHBIC MTOHATHUS YUCIIOBBIX PsAOB. CXOIUMOCTD psijia.

106. CxoauMOCTh TeOMETPUIECKOTO Psijia.

107. CgoiicTBa YHCITOBBIX PS/IOB.

108. HeoOxoammplii MPU3HAK CXOAUMOCTH. | ' apMOHUYECKUIA psifT.

109. Psnpi ¢ monoxxuTensHbIMU unieHamu. [pu3Hak cpaBHEHHS PSIOB.

110. Tlpusnak Hamambepa.

111. WurerpambHblii npusHak Koy,

112. 3nakonepemenHsle psbl. [Ipr3Hak JleiOHuIa.

113.  OcraTok psjia 1 ero oreHKa.

114,  OGnacth cXOMUMOCTH (PYHKIIMOHATIBHOTO PSfA.

115.  TIpaBunbHO cxopsmmecs: (yHKIMOHATIBHBIC PSIbI U UX CBOWCTBA.

116.  Crenennsie psiapl. OOIACTh CXOAMMOCTH CTENIEHHOTO psiyia. CBOMCTBA CTEIICHHBIX PSIIOB.

117.  PaznokeHHe HEKOTOPBIX AMEMEHTApHBIX (PyHKIMIA B psaabl THitopa u MaksopeHa.

118.  Ywmcrnosble psibl ¢ KOMIIEKCHBIME YWICHAMH.

119. CrenenHsle psiibl B KOMITIEKCHOM 00acTy.

120. ®ynxums ABYX MepeMeHHBIX U e€ o0macTb onpeneneHus. | paguk GyHKIMM TBYX IEpeMEHHBIX.

121.  ®ynxuws TpEX 1 OONBILETO YKCIA HEPEMEHHBIX.

122.  Tlpenmen hyHKIMH HECKOJBKUX MepeMeHHbIX. HenmpepbiBHOCTH yHKIHN. ToUYKM pa3peiBa.

123.  YacrtHble Mpon3BOAHBIE IEPBOTO MOpsiIKa. ['eoMeTpHUecKHii CMBICT YaCTHBIX MPOM3BOIHBIX
(GYHKIMH BYX TIEPEMEHHBIX.

124.  YactHple MPOU3BOAHBIE BHICIIMX MOPSIKOB.

125.  Tlonwsni muddeperHtman GyHKIMN HECKOIBKUX IepeMeHHBIX. [{uddepeHimans BpIcImx

HOPSIJIKOB.

126. JIuddepenumpoBanme CIOKHBIX 1 HESBHBIX (DYHKITHA.

127.  TlpousBojaHas B JaHHOM HarpaBieHHH. | paueHT QyHKIIH.

128. KacarenbHast INIOCKOCTh M HOPMAJTh K TIOBEPXHOCTH.

129. OxkcrpeMyM QYHKIMH JBYX HE3aBUCUMBIX [TEPEMEHHBIX.

130.  HaumOosbIree n HanMeHbIIIee 3HAYCHNE (PYHKIHH.

131.  VYcnosssii skcTpemyM. Metoa MHOkuUTenel Jlarpamxka.

132. ®yHKIMHM HECKOJBKUX MEPEMEHHBIX B SKOHOMIYIECKOH TEOPHH.



Pa3znes 6. OueHo4HblIe CpeaCcTBA MPOMEKYTOUYHOM aTTeCTAIMU (C KIIYAMH)
1. Bwibepume o0un npaguibHulil omeemn.

3 2 1
2 5 3
Onpenenurenb paBeH ...

3 4 2

a 3

b) 0

c) 5

d) -3

IIpaBuiabHbIii oTBeT: d)

2. JIBa mpenena, 3Ha4YCHUS] KOTOPBIX PABHBI 5, ...

(b16epume 06a 6epHbIX BAPUAHMA OMEEMA)

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

IpaBuibHbIi 0TBET: a), d)

3. Vkaowcume npasuiibHyo 1n0C1e008amenbHOCHb SMANOE GbIYUCTICHUSA 06pamH01/7 mampuybl
Jlana xBagpaTHas MaTpula A, OnpeaeIuTeab KOTOPOH HE paBEH HYIIO.
d) HaxXOXJCHHE AIreOpayueCKHUX JIOMOJHCHUH DJIEMEHTOB TPAHCIIOHUPOBAHHONW MATPHIBI U
COCTaBJICHUE COIO3HON MaTpPUIIBL;

b) BBIUKMCIICHHE ONIPENEITUTENS UCXOTHON MATPHUIIBL;
C) HaxXOXJEHHE TPAHCTIOHUPOBAHHOW MATPUIIBI K JaHHOI;
d) BeIuKCIIEHHE 0OpATHOI MATPHUIIBI IO HOpMYyJIe

IIpaBuabHbIii oTBeT: D)-¢)-2)-d)

4. Vkaxcume npasuibHoe cOOmMEEemMcmseueMex 1y TATIOM MaTPUYHOTO YpaBHEHUS W (GopMyson 1is
€ro peuIeHus:

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

BapuaHTbl 0TBETOB:

a) X =A'CB™
b) X =BA™
0 X=A"B
IIpaBU/IbLHBIH OTBET:
1)-c
2)-b
3)-a

5. Ilpouumaiime mekcm u 3anuwiume pazeepHymouiii 000CHO8aHHbIL omeem. Omeem credyem
3anucams ¢ ManieHbKoU OYKEbl:

JlaiiTe onpenenenre NOHATUIOTOYKA MUHUMYMAa — 3TO ...

[IpaBuabHBIA OTBET: €CIIM MPHU NEPEX0JIe Yepe3 KPUTUUCCKYIO TOYKY IMPOU3BOIHAS (DYHKIIUU MEHSET
3HaK C «MHHYCa» Ha «IUIIOC» (omeem cmyoenma Modicem Ovlmb Npeocmasien 8 UHmepnpemayuu,
9KEUBANEHMHOU NPUBEOEHHOMY NPABUTLHOMY OMEemy)

Pa3nen 7. [lepedyenn yueOHOM JTUTEPATYPbI, HEOOXOAUMOI 1JIsl OCBOEHHUS THCHMILINHBI

7.1. OcHoBHAas1 IMTEpaTypa

1. bepesuna, H. A. Beiciiast maremartuka: yueOHoe nocodue / H. A. bepesuna. — 2-e u3g. —
CaparoB: Hayunas knaura, 2019. — 158 ¢. — ISBN 978-5-9758-1888-1. — Tekct: 31eKTpOHHBIN //
[udposoit 00pa3oBaTenbHBIH pecypc IPR SMART: [caiiT]. — URL:
https://mwww.iprbookshop.ru/80978.html

2. Kpatkuii xypc Boicmield maremaruku: yueObnuk / K. B. banaun, ®. K. banaun, B. U.
Jxeddane [u ap.]; nox penaknueii K. B. bammuna. — 3-e uzn. — Mocksa: lamkos u K, 2019. — 512
c. — ISBN 978-5-394-03335-3. — Tekcr: anexkrponnslit // Lludposoit oOpasoBarenbHblii pecypc IPR
SMART: [caiit]. — URL.: https://www.iprbookshop.ru/85606.html

3. Oxynesa, I'. JI. JIuneitnas anrebpa. AHamuTuuyeckas reomerpus: yueOHoe nmocodue / I'. JI.
OxkyneBa, JI. b. Ilompmmna, H. B. OsuapoBa. —  benropon: benropoackuili rocynapcTBeHHbIN
texHonoruueckui yausepcuteT uMm. B.I'. lllyxosa, 9bC ACB, 2020. — 88 ¢. — TekcT: 351eKTpOHHBbIH //
Hudposoit o0pa3oBaTeNbHbIH pecypc IPR SMART: [caiiT]. — URL:
https://www.iprbookshop.ru/110191.html

7.2. JlonoJiHUTEJIbHAS JIUTEPATypa

4. Mansnes, 1. A. DnemeHTsl TuHeiHo# anre6psl. YU.1: yuebnoe nocobue / . A. Manbues.
— Hoocubupck: HoBocuOupckuii rocyaapcTBeHnblil yausepeuret, 2019. — 251 ¢. — ISBN 978-5-
4437-0922-2, 978-5-4437-0923-9 (U.1). — Texkct: anextponHslii // Lludposoii 0OpazoBaTenbHbIN pecype
IPR SMART: [caiiT]. — URL: https://www.iprbookshop.ru/93564.html

5. [Hankun, A. C. 3agaun ¢ pemeHus MU 0 BBICIIEH MaTeMaTHKe, TEOPHUH BEPOSATHOCTEM,
MaTeMaTHYeCKOM CTaTUCTHKE, MaTeMaTH4YeCKOMY MpPOTrpaMMHUpPOBaHUIO: ydeOHOoe TmocolOue JuIs
OakamaBpoB / A. C. llankwn, B. A. llankua. — 8-e m31. — Mocksa: [lamkos u K, 2019. — 432 ¢. —
ISBN 978-5-394-01943-2. — Tekct: snexktponnslii // Lludposoit obpazoBarenbHblii pecypc IPR
SMART: [caiit]. — URL.: https://www.iprbookshop.ru/85140.html

7.3. Ilepeuyenn pecypcoB HH(OPMAIMOHHO-TEJTIEKOMMYHUKAIIMOHHOM ceTH «HTepHET»

1. http://www.consultant.ru/— KoncynpraTaT [Tmtoc

2. http://www.garant.ru/— T"apauT

3. [udposoit  obOpazoBarenbhblii  pecypc [PR - SMART - pexuM  JocTryna
www.iprbooksshop.ru

4. [TporpamMHoe oOecnieueHue /Uil OpraHu3aK KOH(PEpEeHINH
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Pa3nen 8. MarepuajibHO-TeXHUYecKasi 6a3a M HHPOPMALMOHHBbIE TEXHOJIOTHH

MarepuajibHO-TeXHMYeCKasi 0a3a, HeoOXoauMasi ISl OCYIIEeCTBJIEHHSI 00Pa30BATEIbLHOIO
npouecca no JUCHUIINHE:

MarepuanbHO-TEXHHUECKOEe obOecneueHne IUCHHUIUIMHBL «MaTeMaTHKa» BKIIOYaeT B ce0s
ydeOHble ayIUTOpPUM Uil NPOBEIEHHUs 3aHATUI, IPYNIOBBIX W HHIMBUAYAIbHBIX KOHCYJbTAlLUH,
TEKYIET0 KOHTPOJIS ¥ IPOMEKYTOYHOH aTTECTAlUH, CAMOCTOSATEIILHOM PabOThl 00YUYaIOIIUXCS.

VYuebHble ayIUTOPUM YKOMIUIEKTOBAHbI CHELMAIM3UPOBAHHOM MeOenbl0 U  TEXHUYECKUMHU
cpeactBamMu oOydenusi. Ilomemenuss aiasi caMOCTOSTENbHOH pabOThI OOYYarOMIMXCS OCHAIICHBI
KOMIIBIOTEPHON TEXHUKOM C BO3MOYKHOCTBIO ITOAKIIOYEHUs K cetu HTepHeT.

JlucuumuimHa MOXKET Peali30BbIBATHCS C MPUMEHEHHEM TUCTAHIIMOHHBIX TEXHOJOTHH OOydeHUs.
Crnenuduka peanusalMyd AUCUUIUIMHBI C NPUMEHEHHEM JAMCTAaHIMOHHBIX TEXHOJIOTHMH oOyuyeHHs
yCTaHaBJIMBACTCS JIOTIOJIHEHHWEM K paboueil mporpamMme. B dacTm He mpoTuBOpevameil crenuduke,
U3JI0’KEHHOM B JIONIOJHEHUH K IpOorpaMMme, IPUMEHAETCs HacTos1as paboyast mporpamma.

MarepuanpHO-TeXHHUECKas 0a3a, He0OXOoaMMasi Ui OCYIIECTBICHUsT 00pa30BaTEIBHOTO MpoIecca
10 JUCLUUIUIMHE C IPUMEHEHHUEM JIMCTAaHLMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOIUM, BKIIIOYAET B ceO0s:

KommploTepHasi TeXHUKa, pacmojiockeHHass B ydeOHoM kopmyce Mucturyra (yn.Kauwmnnes, 63,
kabuHeT LleHTpa TuCTaHIIMOHHOTO O0YYEeHHUS):

1. Intel i 3 3.4Ghz\O3Y 4Gh\500GB\RadeonHD5450;

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

3. JUYHBIC AJIEKTPOHHBIE YCTPOMCTBA (KOMIBIOTEpPHI, HOYTOYKH, IUIAHIIETHI U WHOE), a TaKXKe
CPEICTBA CBS3H IIPENOJaBaTeIel U CTYAECHTOB.

WNHdpopMannoHHbIE TEXHOJIOTHH, HEOOXOMMBIE JJIsi OCYIIECTBICHUsT 00pa30BaTeIbHOIO Mpoiecca
[0 JUCLUIUIMHE C IPUMEHEHHUEM IMCTAaHLIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIMH, BKIIIOYAIOT B CeOsl:

- cucremaaucrannuonnoroooydenus (CJIO) (Learning Management System) (LMS) Moodle
(Modular Object-Oriented Dynamic Learning Environment);

- JJIEKTPOHHAs 110YTa;

- CUCTEMA KOMITBIOTEPHOT'O TECTUPOBAHHS;

- Hudposoii oOpazoBatenbublil pecypc IPR SMART,;

- CUCTeMa MHTEPHET-CBSI3U skype;

- Tene)OHHas CBSI3b;

- IpOrpaMMHOe oOecrieueHue sl OpraHu3aluu KOH(EpEeHIUH.

OOyyeHne 00ydYarOmMXCS HHBAIMIOB M OOYYarOIIMXCS C OrPaHUYEHHBIMH BO3MOKHOCTSIMH
310pOBbsl  OCYILECTBIISIETCSI IOCPEACTBOM IIPUMEHEHMS CHEIUAIBHBIX TEXHUYECKHX CpEACTB B
3aBUCHUMOCTH OT BHJa HO30JIOTHH.

[Ipy mnpoBeneHMM Y4YeOHBIX 3aHATHH 1O JAUCHUIUIMHE MCIOJNB3YIOTCS MYJIbTUMEIUIHbIE
KOMIUIEKCBI, AIEKTPOHHbIE YUE€OHUKH U y4eOHbIe TOCOOUS, alalTUPOBAHHBIE K OTPAaHUYECHUSIM 3/I0POBBS
oOyJaromuxcs.

JlexumoHHblE ayTUTOPUU OOOpPYNOBaHBl MYJIbTUMEIUWHBIMH KadeapaMu, MOJIKIIOYEHHBIMU K
3BYKOBBIM KOJIOHKaM, MO3BOJISIFOIIMMH YCHIINTh 3BYK Ul KATETOPUU cIa0O0CIBIIIAIIMX 00yUYaromuxcs, a
TaK)Ke MPOEKIIMOHHBIMU SKpaHaMH, KOTOPbIE YBEIMYUBAIOT N300paKeHHE B HECKOJBKO pa3 U MO3BOJISIOT
BOCIIPHHUMATh YU€OHYI0 MHPOPMALIMIO 00YJaIOIIUMCS ¢ HApYILICHUSIMU 3PEHUS.

[Tpu oOyueHuu JUIl C HAPYIICHUSAMHU CITyXa UCIIOJIb3YETCSl YCHIIUTENb CiIyXa JJIs caboCbIIIanux
monaeir CyberEar momens HAP-40, momoratommii oO0y4aeMbIM Jiydlle BOCIHPHHHUMATh Y4eOHYIO
uH(pOpMaIHIO.

OOyuaromecss € OTpaHMYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbs, OOECII€YEeHbl IE€YaTHBIMU H
3JIEKTPOHHBIMU 00pa30BaTENIbHBIMU peCypcaMu (MIPOrpaMMBbl, YUeOHUKH, YIeOHbIE TOCOOUS], MaTepUabl
JUISL CAaMOCTOSITENIbHOW paboThl U T.1.) B (opMax, aJalNTHPOBAHHBIX K OIPAaHHUYEHHUSIM HX 370POBBS H
BOCTIPUATHUS UH(POPMAIUH:

JJIS1 JIML C HAPYIIEeHUSIMHU 3PEeHUs:

- B (hOpMe IIEKTPOHHOTO JOKYMEHTA;

- B (hopme aynuodaiina;

JJIS1 JIMLL C HAPYIIeHUSIMH CJIyXa:
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- B Ie4aTHou opme;

- B ()OpMe 3JIEKTPOHHOTO JJOKYMEHTA;

IS JINL ¢ HAPYIIEHUSIMH OTIOPHO-BUTATEIbHOI0 annapara:
- B Ie4aTHOU opMme;

- B (hopMe IEKTPOHHOTO JJOKYMEHTA;

- B hopme aynuodaiina.

47



Pa3nen 9. Metoguyeckne ykazanus JJsi 00y4alOUIUXCsl 10 OCBOEHUIO JUCIIHIJIMHBI

HucuuiuinHa «MaTeMaTHKa) 3HAKOMHUT CTYJI€HTa C OCHOBAaMH MaTeMaTW4ecKOro armnapara,
HEO0OXOIMMOTO IS PEIIEHUS TEOPETUYECKUX U MPAKTHYECKUX SKOHOMUYECKHUX 3a/1a4, Pa3BUBACT JIOTUUECKOE U
AJITOPUTMHUYECKOE MBIIILICHHE, OBBIILIAET OOIINI YPOBEHb MATEMATHYECKON KYJIBTYpBI.

[Ipu n3yueHnn JUCUUIUTMHBI HEOOXOAUMO:

— c(hopMHpOBaTh KOMIIETEHIIMH O0YUYarOmEerocsi B 00JaCTH MPUMEHEHUs] MATEMaTHUECKUX METOJIOB U
CPEZCTB IIPU PEILEHUHN MIPUKIIAIHBIX 33714,

— Ha IpUMepax MaTeMaTH4YeCKUX OOBEKTOB U METOAOB MPOJEMOHCTPUPOBATH CHELUPUKY
MaTeMaTHKH, HaydyuTb CTYJCHTOB NpuUéMaM MCCIEJOBAaHUS M PpEIICHUS MaTeMaTHU4YeCKU
(bopMann30BaHHbBIX 3a/1a4;

— chopMupoBaTh cucTeMy 0a30BbIX TEOPETUUECKUX 3HAHUIN CTYAEHTOB 10 Ba)KHOMY HAIIPABIICHMUIO,
HaXOJAIIEMYCS Ha CThIKE 3KOHOMUKHU U MPUKIIATHON MaTEMATUKH;

— chopMupoBaTh HaBBIKM CAMOCTOATEIBHOM paboThI, OpraHU3alUU UCCIIE0BATEIBCKON pabOTHI.

Conepxanne TUCHMIUIMHBI «MaremaTtuka» u3ydaercs B (opMe JIEKIMOHHBIX M IMPaKTHYECKUX
3aHATHM, OpraHu3alM CaMOCTOATENBHOW paboTel cTyaeHToB. CopaeplkaHue ydeOHOro marepuana
CTPYNIUPOBAHO IO T€MaM, B KOTOpPbHIC BKJIIOYEHBbI OCHOBHBIE MOHATHS, a TaKXKE BHUJbI JE€ATEIbHOCTH,
o0si3aTesIbHBIE Ul OCBOEHHUS CTYAEGHTAaMH C LEJIbl0 NPUMEHEHHsS B MOCIEAYIOIIEH AesITelbHOCTH
cnenuanucra. Jns moBeimeHus 3(QQeKTHBHOCTH Tporecca OOyUeHHsI HCHOJIB3YIOTCS BO3MOXKHOCTH
MEXITPEIMETHBIX CBsI3el TUCIUILIMHBI «MaTeMaThKa» ¢ JpyTUMU JUCLUITIMHAMU.

[IpakTuyeckue 3aHATHS TMPOBOAATCA C LEIbI0 (HOPMUPOBAHMS KOMIIETEHIMA OO0YyJaromuxcs,
3aKperyIeHUs] TOJYyYEHHBIX TEOPETHMUECKUX 3HAHUM Ha JIEKIHUSX U B IPOLIECCE CaMOCTOSITEIILHOIO
u3ydeHus: oOyyarollMMUCS cHelMaabHOM maureparypslllpakTudyeckue 3aHATHA 1O JUCLMILIMHE
OpraHM30BaHbl HA OCHOBE NPHUHIIUIIOB MaKCUMAaJbHOM BOBJIEYEHHOCTH CTYAEHTA B IPOLIECC U3yUYEHUS
marepuaia.llpy moAroToBke K NpakTUYECKUM 3aHATHUSAM CTYJEHTaM ClIeyeT BHUMATEIbHO OpadoTaTh ¢
TEKCTOM JIEKIIMHU, Y4eOHBIM MaTEepPHaJIOM PEKOMEHIyeMOro y4eOHHKa, pa300paTh pelIeHHe KIIFOYEBBIX
3aja4, BBIIMCATh HEOOXOAMMbIE ()OPMYJbl, BBIIOJIHUTH 33JaHUS JUISI CaAaMOCTOSITENILHOTO pELICHu,
HOJTOTOBUTH BOIIPOCHI, KOTOPBIE BbI3BAJIN 3aTPYHEHUS.

CamocrosTenbHas paboTa CTYACHTOB 10 AUCLHUILIMHE «MareMaTHkay 3aKJII04aeTcsl B 3aKperyieHUH
U yIJIyOJIEHUW 3HAHUN M HaBBIKOB, MOJYYEHHBIX HA JEKIUAX U MPAKTUUYECKUX 3aHATHUSAX, TOATOTOBKE K
9K3aMeHY, a TakXke B (POPMUPOBAHUH CaMOCTOSATEIILHOCTH B MIOMCKE U IPUOOPETEHNH HOBBIX 3HAHUI.

CTyneHT JOJIKEH CaMOCTOSITENIbHO M3YYUTh JOMOJHUTEIbHBIA TEOPETUUYECKHIM MaTepuall, pelinTh
IpeJUIoKEHHBIE 3aAauu. Ecnu TeopeTndeckuii MaTepuai 1o ONpeaes€HHON TeMe YaCTUYHO PacCMOTPEH
Ha JIeKIUH, TO CTYAEHT JAOJDKEH MNpopadoTaTh €ro, JOMNOJIHUTH (MCIONb30BaTh JMUTEpPATypy H3
NPUBEJEHHOTO CIIMCKA, a TAK)KE PYKOBOACTBOBAThCS YKA3aHUSAMH M PEKOMEHAALMIMU IpenoaBaress) u
peIINTh BCe MPeI0KEHHbBIE 3a/JauH.

[TpopaboTka NPpOIIEHHOrO JIEKIMOHHOIO MaTepHuaja sBisgeTcs HauOojee BaXHBIM BUIAOM
CaMOCTOSITENbHOM paboThl. YeM riy0xe U MosiHee NpopadoTaH MaTepual, TeM JIET4Ye MPHU BBITOJHEHUU
JPYTUX BHUJOB CaMOCTOSATENIbHOW paboThl. CucTemMaTuueckasi, peryisipHas paboTa HaJ NPOWIEHHBIM
JEKIMOHHBIM MaTepuaioM, HauWHas C IEePBOrO 3aHATHUS, SBISETCS HEOOXOAMMBIM YCIOBUEM IS
NOHMMAaHHS MaTEPUAJIOB MTOCIEYIOINX JIEKIIMHA U YCBOSHHUS MaT€pUAJIOB IPAKTUUECKUX 3aHATHH.

B xo1e moAroToBkH Ka)10ro BOmpoca He00X0IMMO KpaTKO, CXeMaTUYHO 3aUKCHPOBATh OCHOBHBIE
MOJIOKEHHUS U TEe3HChl OTBETa, (OPMYIHPOBKH, 3amucaTh (OpMysbl U cuMBoOibl B TeTpaab g CPC,
pemuTh 3a7aun. Borpocsl, BbI3BaBIINE 3aTPYyAHEHUS IIPU CAaMOCTOSTEIbHOM paboTe, HYKHO 3amucaTh U
3a1aTh UX mpenojasarento. CloKHbIE BONPOCH MOKHO BBHIHECTHM Ha OOCYKIEHHME Ha MPAKTUYECKOE
3aHATHE WM Ha WHAWBHIyallbHble KOHCYNbTauMU. [IpuBETCTByeTCS CHOCOOHOCTH Ha OCHOBE
NOJYYEHHBIX 3HAaHUN HaXOJUTh Haubosee 3(pPeKTUBHOE peleHre MOCTaBIEHHBIX TPOOJIEM.

Jlis moAroTOBKM K 3au€Ty, SK3aMEHY CTYIEHTaM CIEIYeT CaMOCTOSATEIbHO H3YYUTh HEKOTOpPbHIE
pa3enbl AMCLUMILUIMHBL U BBIIIOJHUTH COOTBETCTBYIOIIME 3aJaHMsI B COOTBETCTBUU C METOAMYECKHMU
YKa3aHUSIMHA TSI CaMOCTOSITENIbHOM pPaboThl. Pe3ynpTaThl caMOCTOSTENHHOW pPabOTHI JTOJDKHBI OBITh
IPEbSABICHBI IPENIOAABATENIO B TEUEHUE CEMECTPA, 10 Hayalla CECCHUM.

Pe3ynbTaThl MHAMBUAYATbHON SK3aMEHAIIMOHHOW pabOThl OLIEHHWBAIOTCS C YYETOM TEOPETHUECKHUX
3HAaHUH 10 COOTBETCTBYIOIIMM pPa3JielaM JAUCHUIUINHBI, TEXHUKH BBIMOJIHEHUS paboThl, 00ObEKTUBHOCTH
1 000CHOBAaHHOCTH MTPUHUMAEMBIX PELeHUH B Mpoliecce padoThl C TaHHBIMU, KauecTBa 0(hOpMIICHUSI.
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B xone ydeOHOrO mporiecca mMpOBOIUTCA TEKYIIUA KOHTPOJb, CIIOCOOCTBYIOIIUNA MOBBIIIEHUIO
3(QPEKTUBHOCTH M KadyecTBa BCEX BHJOB Y4YEOHBIX 3aHATHH, BKIIIOYas CaMOCTOSITENBHYIO paboTy
CTYZICHTOB.
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VY4eOHO-METOIUUECKOE U3IaHUE

Pabouas nporpamma y4eOHOI TUCIUTUIUHBI

MartemaTuka

(Haumenosanue OUCYUNIUHbL 8 COOMBEMCMBUU C YUEOHbIM
naaHoM)
I'enepasnioBa UHHa AJieKCaHIPOBHA

(Damunus, Ums, Omuecmso cocmagumenst)

50



	Задачи  для самостоятельного решения
	1. Решить квадратное уравнение.
	Вопросы для подготовки к зачёту (1-69), экзамену (1-132)


