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Pasznen 1. Opranu3anuoHHO-MeTOANYECKHUI pa3aet
1.1. Ileain ocBOeHMsI AMCIUTIMHBI
Hucnunnuna «MartemaTuka» BXOJIUT B «O0s13aTeJbHYI» YacTh JUCUUIUIMH MOATOTOBKU
oOydJaronuxcsi 1o HampaieHHuI0 moaroroBku 15.03.06 MexaTpoHHUKa W POOOTOTEXHHKA,
HANpPaBJIeHHOCTH (Mpo¢uiab) «MexaTpoHHKaY.
Llenpi0 AUCHUIUTUHBL SBIsETCS (GOpMHUpOBaHKHE KoMmmeTeHuuit (6 coomeemcemeuu ¢ @PIOC
BO u mpebosanusmu k pesyrbmamam 0C80eHUsI OCHOBHOU NPOPECCUOHATLHOLU 00PA308AMENbHOL
npocpammul (OI1IOI1 BO)):
OIIK-1. CriocobeH NMpUMEHSATh €CTECTBEHHOHAYYHBIC U OOIEHHKEHEPHBIC 3HAHUS, METO/IbI
MaTEeMaTHYECKOT0 aHaJIn3a U MOJIITMPOBaHUsI B IPO()ECCHOHATILHON JACSITEIIbHOCTH
Jeckpuntopsl 001enpodeccHOHATbLHBIX KOMIIETEHIMI:
OIIK-1.1. CnocobeH MPUMEHHWTh METOIbl MaTEMaTHYECKOI'0 aHajdu3a W MOJICITUPOBAHMS,
TEOPETUIECKOTO U IKCIIEPUMEHTATHHOTO UCCIICIOBAHMS ISl H3yUSHUS TIPEIMETHON 00IaCTH.
OIIK-1.2. Criocoben onpeaenuTh HEOOXOIUMOCTh U MIOCTAHOBKY 3aa4 KCIIEPUMEHTAILHOTO
WCCJICIOBAHMSI, CPEJICTBA U METOBI 00PaOOTKH IKCTIEPUMEHTAIBHBIX JTaHHBIX.
B pesynapTaTe OCBOGHHS JUCHUIUIMHBI Y CTYIACHTOB JIOJDKHBI OBITH C(HOPMHUPOBAHBI
WHJUKATOPBI KOMITCTCHIIHI:

O06o01enHas TpyaoBast

Koa 1 HamMeHOBaHHe

Kon 1 HanMeHOBaHNE HHANKATOPA

(ynkuus/ Tpynosas AECKPHUIITOPa aoctuzkeHns kommnerenuuii (u3 I1C)
byHkuus KOMIIeTEeHH i
OIIK-1.1. Cnocoben | 3naer
OPUMEHUTH METOBI I/II['I OIIK-1.1 MCTOZ[I)I MaTEMATHYCCKOI'O
MAaTEeMAaTHYeCKOro aHaJlM3a, MOJENNPOBAaHUS, TEOPETHUUECKOTO U
AHATIN3A | | OKCIepHMeHTAlbHOTO  McciaenoBanust  (6e3
MOJIETUPOBAHHS, MIPUBS3KH K MTPO(ECCHOHATBHOMY CTaHIAPTY);
NJO-2 OIIK-1.2 Tlogxoasl K OMpeAeICHUIO
TEOPETUYECKOTO 5
HEOOXOIMMOCTH M IIOCTAaHOBKE  3a/ad
OKCICPUMCHTAILHOTO 9KCHEPUMEHTAILHOTO UCCIIeIOBaHNUS,
HCCICIOBAHIA ALY cpencrea u METOIbI 06paboTKH
HU3ydeHuA  NPEIAMETHOM | skcrepuMEHTATbHBIX JaHHBIX (0€3 MPHUBA3KU K
o0acTH. po(hecCHOHATBPHOMY CTaHIAPTY).
OIIK-1.2. CrnocobeH | Ymeer
OIIPEAEIIUTD -3 OIIK-1.1 [IpumensTs METO/IbI
HE00XO0IMMOCTD M | MaTEeMaTHYECKOIO aHajIn3a, MOJECITUPOBAHUS U
IOCTAHOBKY 3ajay | OKCHCPUMCHTAIBHOIO  HCCICAOBaHUS st
SKCIIEPUMEHTATBHOTO W3yUYeHHS MpeaMeTHON obnactu (0e3 MpUBsI3KH

WCCIIEeIOBaHMS, CPEICTBa
U  METONIbl 00paboTKH
AKCIIEPUMEHTAITBHBIX
AHHBIX.

K npodeccnoHaabHOMY CTaHAAPTY);

NJ-4 OIIK-1.2 Onpenensitb HEOOXOAMMOCTh H
(dbopMynupoBaTh 3a/1a4H SKCIEPUMEHTAILHOTO
HCCIIEIOBaHMUsI, BBIOMPATh CPEJCTBA U METOJIBI
00pabOTKHN AKCIEPUMEHTAFHBIX JaHHBIX (0e3
MPUBSI3KH K TPO()ECCHOHATBHOMY CTaHAAPTY).
HmeeT HaBbIKK

na-5 OIIK-1.1 Bnanenune HaBbIKaMU
MPUMEHEHUST  METOJOB  MaTeMaTHYECKOTO
aHalm3a, MO/JICITUPOBAHUS u
SKCHEpUMEHTAIBHOTO  HccienoBanus — (0e3
MPUBS3KH K MPOPECCHOHAIEHOMY CTaHAAPTY);
nJa-6 OIIK-1.2 Bnagenwme  HaBBIKAMH
MOCTAaHOBKM  JKCIEPUMCEHTANBHBIX  33j1ad,
00pabOTKH IKCIEPHUMEHTAIBHBIX JaHHBIX (0e3
MPUBS3KH K MPOdeCCHOHAIBHOMY CTaHIAPTY).




1.2. MecTo aucuumiidebl B crpykrype OIIOII BO
Hanpasjenust noaroroBku 15.03.06 MexaTpoHnka u po00TOTEeXHHKA, HATIPABJIEHHOCTh
(mpopuiip) «MexaTpoHUKa)

N IIpeamecTByomme AMCHUIIHHBI T e Comap—
(IMCHUILVINHBI, M3y4YaeMble NapalieJabHO)
1 2 3
1. dusnka
5 MaremaTrnueckoe MOAEITUPOBAHUE
' MEXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM

Ilocneoosamenvnocmos opmuposanusi KomnemeHyull 8 YKA3AHHbIX OUCYUNTUHAX MOdHCem
ObIMmb UBMEHEeHA 8 3A8UCUMOCHU Om QOpMbl U CPOKA 00VUeHUs, a makdice npenooasaHusi ¢
UCNONIL30BAHUEM OUCMAHYUOHHBIX MEXHONI02ULL 00V UEHUS.

1.3. HopmaTuBHAasi JOKYMeHTALUS
Pabouas nmporpamma y4eOHOM JUCIUIUIMHBI COCTaBJIEHA HA OCHOBE:
- ®enepanbHOrO TOCYAapCTBEHHOTO 00pPa30BATEIFHOTO CTaHIAPTa BBICIIETO OOpa30BaHHA 110
HanpasieHuto noArotoBku 15.03.06 MexaTpoHunka H poOOTOTEXHHKA, HANPABJIEHHOCTH

(mpopniib) «MexaTpoOHUKA;

- VYuebHoro miaHa HampaBieHUs noArotoBku 15.03.06 MexaTpoHuka M PoOOTOTEXHHUKA,
HanpaBJieHHOCTH (nmpo¢uib) «Mexarponuka» 2027 ronma Habopa;
- OO0pa3sma paboueii mporpammsl yueOHOU aucuuIumHbl (pukas Ne 27-O ot 01.02.2021 1.).




Paznen 2. TemaTruueckuii mjian
Ounast popma o0yueHus (MOJHBIH CPOK)

Pa3aennl, TeMbI JUCIHUILIAHBI

TpyaoemkocTb

Bcero

AyAUTOpPHBIE 3aAHATHUS

J

13 (J13, C3)

CPO

Kon nngukaropa
U JeCKpunTopa
JOCTHKEHU S
KOMIIEeTeHIINIi

2

4

5

7

Marputiis! ¥ onpeenuTeny

27

19

V-1 OTIK-1.1
WJ-2 OIIK-1.2
WJ-3 OIK-1.1
WJI-4 OTIK-1.2
WJ-5 OIK-1.1
WJI-6 OIIK-1.2

Cucrema JMHEHHBIX anreOpanyecKux
YpaBHEHMH.

27

19

WJ-1 OIK-1.1
WJI-2 OITK-1.2
WJI-3 OITK-1.1
WJI-4 OTIK-1.2
WJ-5 OTK-1.1
WJI-6 OTIK-1.2

DIIeMEHTBI BEKTOPHOM alreOphI

31

19

WJ-1 OIK-1.1
WJI-2 OITK-1.2
WJI-3 OIK-1.1
WJI-4 OTTK-1.2
WJI-5 OIK-1.1
WJI-6 OTIK-1.2

Mmuorowrensl. KomriekcHbIe dncia.

23

19

WJ-1 OTK-1.1
WJI-2 OTK-1.2
WJI-3 OIK-1.1
WJI-4 OTTK-1.2
WJI-5 OTK-1.1
WJI-6 OTTK-1.2

JIuHeliHbIe OTOOpayKeHUS

23

19

V-1 OTK-1.1
WJ-2 OTIK-1.2
WJ-3 OIIK-1.1
WJI-4 OTIK-1.2
WJI-5 OTK-1.1
WJI-6 OTK-1.2

IIEMEHTHI AHATATAYECKON

T€OMETPHH.

27

19

V-1 OIK-1.1
WJI-2 OTTK-1.2
WJI-3 OTK-1.1
WJI-4 OTTK-1.2
WJI-5 OTK-1.1
WJI-6 OTK-1.2

OYHKIMA ~ OJHOM  JEHCTBUTEIHLHOM
MIEPEMEHHON

27

19

V-1 OIK-1.1
WJI-2 OIK-1.2
WJI-3 OIK-1.1
WJI-4 OTIK-1.2
WJI-5 OTTK-1.1
WJI-6 OTIK-1.2

IIpenen ¢yaxumn. HenpepbBHOCTH
yHKIHH.

27

19

V-1 OIK-1.1
WJI-2 OIK-1.2
WJI-3 OTK-1.1
WJI-4 OTTK-1.2
WJI-5 OTK-1.1
WJI-6 OTTK-1.2

JuddepeHrmansHoe HACUYHUCIICHUE
(pYHKIIMM OTHOIA TTEpEMEHHOIA.

35

19

W/1-1 OTIK-1.1
MJ1-2 OTIK-1.2
1/1-3 OTK-1.1
WJI-4 OTTK-1.2
WJI-5 OTTK-1.1
WJI-6 OTTK-1.2

10

HurerpamsHoe VICUHCIIEHUE
(HeorpeIeIeHHbIH UHTErpaJl,
ONE/IETICHHbIA  MHTErpal W €ro
TIPUJIOKEHIS)

35

19

WJ-1 OIK-1.1
MJ1-2 OTIK-1.2
1/1-3 OTK-1.1
1J1-4 OTIK-1.2
WJ1-5 OTK-1.1




1J1-6 OIIK-1.2

11

CPECHLMAJIbHBIC YPABHCHIISL. WI-1 OIK-1.1
Ardppep » WJ-2 OIK-1.2

6 WJI-3 OMK-1.1
31 6 19 WJI-4 OTTK-1.2
WJI-5 OTK-1.1
WJI-6 OTTK-1.2

12

- W/-1 OIK-1.1
s 6 W/1-2 OIK-1.2

W/1-3 OIK-1.1
31 6 19 U/1-4 OTIK-1.2
UJI-5 OIK-1.1
U/1-6 OIIK-1.2

13

DyHKIMHM HECKOJIBKHX IEPEMEHHBIX. WA-1 OTIK-1.1
6 WJI-2 OIK-1.2

WJI-3 OIK-1.1

34 6 22 nJ-4 OIK-1.2
WJI-5 OTK-1.1
na-6 OIK-1.2

Buja npoMe:xyTOYHOM aTTecTALNU
3auyér — 1 cemecTp
JK3aMeH - 2 ceMecTp 54

Hroro 432 64 64 250

Paznen 3. Coaeprxanue AU CHUILIMHBI
3.1. Conepxanue TMCUUILTUHBI

Paznes 1. JIuneiinas aaredpa c 3jileMeHTAMH aHAJIMTHYECKOH reoMeTpuu

Tema 1.1 MaTpuubl U onpeaeJuTe Il

Matpunel. Bunel matpun. Onepanuu Hajx marpunamu. Onpenenurend M UX CBOMCTBA.
MuHopsI 1 anredpanyeckue JONOJHEHUs . BbrauciieHue onpenenuTenei n-ro nopsaxa.

OObpatHast MaTpuna, €€ cpoiictBa. HeoOxoaumoe U 10CTaTOYHOE YCIOBHE CYLIECTBOBAHUS
oOpaTHOM MaTpulbl. AJITOPUTM BBIYMCIEHUS OOpaTHOM Marpuipl. Panr wmarpuusl. Panr
CTYNEHYaTOl MaTpuilbl. HeM3MeHHOCTh paHra NpH 3JIEMEHTAPHBIX NPeoOpa3OBaHHUAX MATPHIIBL
Kpurepuit nuHeliHON HE3aBUCUMOCTH CTPOK (CTOJIOI0B) MaTpullsl. Teopema o paHre MaTpHIIbI.

Tema 1.2. Cucremsl 1uHeiHbIX anredpanyecknx ypasuenui (CJIAY)

Cucrembl JHHEHHBIX anreOpanyeckux ypaBHeHHH. OcHoBHble MOHATHUS. CuHcTeMBI n
JMHEHHBIX YpaBHEHUI ¢ n nepeMeHHbIMU. MeToa oOpaTHoit MaTpulsl. Metoa Kpamepa.

Meton 'aycca. Cuctembl m JMHEMHBIX ypaBHEHUI ¢ n nepeMeHHbIMU. Teopema Kponekepa-
Karmenmm o CoBMECTHOCTH CUCTEMBI YPaBHEHUH.

OnHopo/Has cUCTeMa JIMHEWHBIX ypaBHEHWi, €€ cBoiicTBa. DyHIaMeHTalbHas CUCTEMa
pemennii. TeopeMa O (yHIaMEHTANIbHBIX pEIICHUSX OAHOPOAHON cucrteMbl. OOIiee perieHue
CHUCTEMBI HEOHOPOIHBIX JIUHENHBIX YPaBHEHUN.

Mopens JleoHTbeBa MHOIrOOTpAcieBOM SKOHOMUKHU. IIpomykrtuBHble MOnenu JleoHTheBa.
Kpurepun npogyKTUBHOCTH.

Tema 1.3 DJIeMeHTbI BEKTOPHOM aJre0pbl

CkansipHble U BEKTOpHbIE BeIMUYMHBL. JIMHElHbIE onepanuu Haj BekTopamu. KoopanHaTsl
BEKTOpa. YTOJI MeXay AByMs BekTopaMmu. IIpoekiys BEKTOpa Ha OCh M COCTABIIAIONIAs BEKTOPA IO
ocu. BekToprel B TpéxMepHOM IpocTpaHcTBe. Pa3iiokeHue BEKTOpa Ha COCTaBISIOLIME IO OCAM
koopauHat. Hampasnsroniue kocunycsl BekTopa. OpTOHOPMUPOBAaHHBIN Oa3HcC.

VYcnoBue KOJUIMHEAPHOCTH JBYX BEKTOPOB.

CkansipHoe TMpOU3BEEHUE BEKTOPOB M €ro CcBOiicTBa. BekTopHoe mnpousBeneHue, €ro
cBoiicTBa. CMEIIaHHOE TNPOU3BEACHUE TPEX BEKTOPOB, €0 CBOWCTBA, I'€OMETPUYECKHI CMBICIH.
VYcnoBue KOMILTAHAPHOCTH TPEX BEKTOPOB.




[ToHsATHE NMHEWHOrO0 BEKTOPHOIO MPOCTPAaHCTBA. BEKTOp B N-MEPHOM HPOCTPAHCTBE.
JluneliHass 3aBUCUMOCTh M HE3aBHCHUMOCTh BEKTOpOB. Pa3mepHOCTr W 0a3uc BEKTOPHOTO
npocTpaHcTBa. PasznokeHne BekTopa mo 0Oasucy. Marpuma mepexoja K HOBOMY Oa3ucy U ee
cBoiicTBa. JIuHeliHble moanpocTpaHcTBa. EBKIMI0BO mpocTpaHcTBO. CBOMCTBA JUIMHBI BEKTOPA.
OpTtoHOpMHUpOBaHHAs CUCTEMA BEKTOPOB. OpTOroHaIbHOE JONOJHEHHE, €T0 CBOMCTBA.

Tema 1.4 Muorowiensl. KommiekcHblie unciia. (jieMeHThbI BbicHIeil aaredpbl)

Muorousniensl. JleiictBusa ¢ MmHorowienamu. Cxema ['opHepa.

Kommnekcnpie uncna. OcHoBHbBIE onpeenenus. KoMIiekcHast miocKoCTb.

Anrebpanyeckast ¢opma KOMIUIEKCHOTro uucia. JlelcTBUA ¢ KOMIUIEKCHBIMH YHCIIAMH.
Tpuronomerpuueckast popma KomriekcHOro uucia. [lokazarenspHas (opMa KOMIUIEKCHOTO YHCIIA.
Crenenb koMIiekcHOro uncia. KopeHns N-ii cTernenu u3 KOMILIEKCHOTO YKCHa.

Tema 1.5 JIuneiinbie 0TOOpaKeHUA

JIuneitaple oroOpaxenus. OCHOBHbIE MOHATHS. JIMHEWHBIE OmepaTopbl U UX CBOMCTBA.
Marpuubl oneparopa B pa3HbIX 06a3ucax.

CoOcTBeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUCHMS JIMHEHHOro oreparopa. He3aBucHMOCTb
COOCTBEHHBIX BEKTOpOB. CUMMETpUYHBIN oneparop. OpTOroHaIbHOCTh COOCTBEHHBIX BEKTOPOB.

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

Tema 1.6 DyeMeHTBI AHATUTHYECKON reOMeTPUH

[Ipsimast Ha TUTOCKOCTH. Y paBHEHHUE MPSIMOH ¢ yrIIOBBIM K03 durmenToM. O01iee ypaBHEHNE
IPsMOM M €ro 4acTHbIE ciaydad. Todka IepecedeHMs NpsMbIX. Y paBHEHHUE IPSIMOM, ITPOXOAAIIEH
yepe3 JaHHYI0 TOYKY B 33JaHHOM HAIPABICHUU. Y PABHEHHUE ITy4Ka MPsAMBIX. Y PAaBHEHHE IPSMOH,
IPOXOZSIIEH 4Yepe3 ABE JaHHbIE TOUYKU. BpIuuciieHue yriia Mexnay IByMs NpPSMBIMH. Y CIOBUSA
[apaJJIENBHOCTU U MEPIIEHIUKYISIPHOCTH IBYX IPAMBIX. PaccTosiHue OT TOUKH 10 IPSIMOM.

Kpussie Broporo nopsaka. OKpyXHOCTb, 3JUIMIIC, runiepOoia 1 napadona (MX CBOWCTBA U
KaHOHUYECKHE YypaBHeHHs). llpuBeneHwe oOmEero ypaBHEHHS KPHBOH BTOPOTO TMOpsIKa K
KaHOHMYECKOMY BUJY.

[Inockoctb. YpaBHeHHE MOBEpXHOCTH. HOpManbpHBIM BEKTOp IUIOCKOCTH. Y paBHEHHE
IUIOCKOCTH, TPOXOJsiell uepe3 AaHHyl0 Touky. OOmiee ypaBHEHHE IJIOCKOCTH M €ro YacTHBIE
ciay4dau. YTOJII MEXAY IUIOCKOCTAMH. YCJIOBHS MAPAUIEIBHOCTH W IMEPHEHAMKYISIPHOCTH [JBYX
mockocred. Touka nepecedeHus TpEX MIOCKOCTEN.

[Ipsimast B mpoctpanctBe. OOmme ypaBHeHHs NpsMoil. BekTopHoe ypaBHEHHE NpPSMO.
[Tapamerpuueckue ypaBHeHMs npsiMoi. KaHoHMuYeckne ypaBHEHUS NpAMOMl. YpaBHEHMs INPSAMOH,
IIPOXOJAIIEH dYepe3 JBE TOYKUA. YTOI MEXAYy JABYMs NPAMBIMUA. YCIOBHS IAPALIEIbHOCTH H
NEPIEHAUKYIIPHOCTH MPSAMBIX.

[IpsiMasgt ¥ IJIIOCKOCTH B NMPOCTPAHCTBE. Y CIOBUS MAPALIEIBHOCTA M NEPIEHAUKYISAPHOCTH
IpsMOM M IIOCKOCTH. TOYka mepecedeHHus MPsAMOM € IUIOCKOCTBIO. PaccrosiHue OT TOYKH [0
mIockocTy. [Iydok miockocTeil.

Pa3nesn 2. MaremaTuyeckuii anaiau3

Tema 2.1. @yHKUUM OJHOI el CTBUTENLHON NepeMeHHOil

[Tonsitne mHOXkectBa. Jlormyeckme cumBoisibl. Onepanuy HajJ MHOXKECTBaMH. UHCIOBBIE
mHOoxecTBa. Ilonstue Qynkiun. CrocoObl 3amanus (QyHKIMH. OCHOBHBIE CBOMCTBA (DYHKITHA.
OcHOBHbIE 3JIeMEHTapHbIe PYHKLIUU U UX TPaPUKH.

Onemenrtapuble ¢yHkuuu. OOpatnHas ¢yakius. Crnoxnas ¢yHkuusa. Knaccugukarms
dbynaknui. [IpeodpazoBanue rpaduxoB. HesBubie ¢yHkinu. OyHKINH, 3aJaHHBIC TTapaMETPUIECKU
Y B MOJISIPHBIX KOOPJIMHATAX.

Tema 2.2 TIpenen ¢pynkunu. HenpepbiBHOCTD PyHKIMIT



[Ipenen 4uCIOBOM TMOCHEAOBATENBHOCTH M €r0 reoMeTpuyeckuii cMmbica. [lpenen
MOHOTOHHOW OTpaHWYEHHOW mocieaoBarenbHoCcTH. Yncno e. Harypansubie morapudmel. [lpenen
¢GyHKIMH B OECKOHEYHOCTH U B TOUYKe. OTHOCTOPOHHUE TIpeeiibl (DYHKITUH.

beckoneuno maneie pynaknuu. OrpanndeHable GyHKIMU. beckoHeuHo Oonbiue QyHKIIMN |
UX CBSI3b C OECKOHEYHO MAITBIMU () YHKITUSIMH.

OcHoBHbIE TeopeMbl 0 mpenenax. [IpusHaku cymectBoBaHus npeaena. [lepBoiii 1 BTOpoi
3aMeyvarenbHble npenensl. CpaBHeHHE 0ECKOHEYHO MajibiX (DYHKIMN. DKBUBAIICHTHBIE OECKOHEUHO
MaJjible (QYHKIIUH.

HenpepbsIBHOCTh ()YHKIIMHM B TOYKE U HA CerMeHTe. TOUKM pa3pbiBa M MX KIIACCH(PHUKAITHUS.
Onepanuu Haj HenpepbIBHBIMU (PpyHKUMsAMU. HenpepbIBHOCTD 25ieMeHTapHbIX GyHKIMH. OCHOBHBIE
CBOWCTBA HEMPEPHIBHBIX (PYHKIUH.

Tema 2.3 Indpepennnanbuoe ucuncjieHue (PyHKIuid 01HOI nepeMeHHOMN

[Ipupamenne aprymeHra W npupaiieHue (GyHKuMu. 3agayd, OPUBOIAIIME K IOHATHIO
npou3BoaHOi. Omnpenenenne npousBoanoi. Auddepenuupyemocts pynxmuu. ['eomerpuyeckuit u
MEXaHMYECKHMH  CMbICI  NPOMU3BOAHOM.  3aBUCHMOCTb  MEXAY  HENPEPbIBHOCTBIO U
muddepennmpyemoctoio GyHkiun. I[IpaBuna mauddepenmuponanus. llpousBogHas ClIOXHOW U
oOpartHo# QyHKIMiA. [Ipon3BoAHBIE OCHOBHBIX 3JIeMEHTapHbIX (PyHKIMH. Tabauia Npou3BOAHBIX.

HuddepenupoBanne HesBHBIX QyHKIWA. uddepenunpoBanne (GyHKIMHA, 3aJaHHBIX
napaMeTpuyecKd. YpaBHEHHE KacaTelbHOM M HOpMaiu K KpuBoil. IIpon3BogHBlEe BbICIINX
HOpsAAKOB. MeXaHMYeCcKUil CMBICI IPOU3BOJHONW BTOPOIrO MOPAIKA. DKOHOMHYECKHUN CMBICI
POU3BOJHOMH (IIpeaebHbIE BETUYMHBIL, SIaCTUYHOCTb (DYHKLIUH).

Huddepenman ¢yHKIME U ero reoMerpuueckuii cmbicia. CpolicTBa muddepeHnmana.
Huddepennuan cnoxuoit pynkuuu. MuBapuantHocts Gopmsl quddepennuana. Auddepenpast
BBICHINX TTOPSAKOB.

Hexoropeie Teopembl o auddepenuupyembix (yHkuusx: teopema depma, Teopembl O
cpennem 3HadeHuun (Posuts, Jlarpaxa, Komm). ®opmyna Teitnopa. Pa3zioskeHune HEKOTOPBIX
bynkuuii no popmyne Maxnopena. IlpaBuno Jlonurans packpbITUs HEONpeaeIEHHOCTEH.

Heo0xomumble 1 JOCTaTOYHBIE YCIOBUS BO3pacTaHus U yobiBanus (ynkmmuu. Heo6xomumoe
U JIOCTaTOYHbIE YCJIOBMS CYLIECTBOBaHMs OHKcTpemyMma (yHkiuu. HauOombinee 1 HaumeHbliee
3HaueHHs] PyHKUUU. BBIMyKI0CTh U BOrHYTOCTh rpaduka QyHkiuu. Touku nepernba. ACUMOTOTHI
rpaduka Gyakiuu. O0mmas cxema uccieioBaHus GYHKIUHN U IOCTpoeHHe e€ rpaduka.

[IpubnmxkeHHOE pelieHne ypaBHEHUH (HaXxoXKIeHHE TIpy0O0 MNpUOIMKEHHBIX 3HAuYeHHUH
KOpHEH TrpaduyecKkuM METOJIOM, YTOYHEHHE HaWJECHHBIX 3HAYEHUH KOpPHEH METOJ0M XOpa U
KacaTeJbHbIX).

Tema 2.4 UHTerpasbHoe mncuucieHHe (HeompeaesieHHbII MHTerpaJji, omnpeaejleHHbIN
HHTErpaj v ero NpHJI0KeHHs)

[lepBooOpasnass ¢yHkuMu u  HeompeneneHHbIM uHTerpaid. (OCHOBHBIE CBOMCTBA
HEONpEJEIeHHOro  MHTerpajga. la0nuuma  OCHOBHBIX — uHTerpanoB. OCHOBHBIE — METOJIbI
UHTETpUpOBaHUs (METOJ pa3iokKEeHUs, METOJ 3aMEHbl NEPEMEHHOH, MEeTOJI MHTEIPUPOBaHUS IO
Y4acTsIM).

WuTerpupoBanne panuoHanbHbIX (yHKUUA. VIHTEerpupoBaHuME TPUTOHOMETPHUECKUX
byHKIUIA. WHTerpupoBaHre HEKOTOPBIX HppalMOHANbHBIX  (yHKUMHA. HHTerpansl, He
BbIpaXkaroIyecs 4epes dJeMeHTapHbIe (PYHKIINU.

3aznaun, NPUBOJAIINE K ONIpeeIeHHOMY uHTerpainy. Hterpanbnas cymma. OImpeeneHHbI
MHTErpal MU €ro reOMETPUYECKHH CMBICI. Teopema CymecTBOBaHUS OMNPEIEIEHHOIO WHTErpasa.
OcCHOBHBIE CBOICTBa OIPENEIEHHOr0 MHTErpanga. Teopema o cpeqHem 3HaueHUU. OIpeneneHHbIN
MHTErpaj C MEPEMEHHBIM BEPXHHUM IIPEIEIIOM M €ro MPOU3BOJHASA MO ATOMY npeneny. Popmyna
Herotona-Jleitbuuna.

OCHOBHbBIE METOJbl BBIYMCIEHHUS  ONPEJECIIEHHOTO0 HHTErpajga (3aMeHa IepeMeHHOW Hu
MHTETPUPOBAaHME IO 4YacTAM B OINpPENEIEHHOM MHTEerpaie). ['eoMeTpuuecKkue NpUIoKEHUS



ornpenenéHHOro uuTerpaina. HecoOcTBeHHbIe HHTETpaiibl. Vcnoap30BaHNe MOHATHS ONPENETEHHOTO
UHTETpajla B 9)KOHOMHUKE.

Tema 2.5. Iludpepenunanbabie ypaBHEHUA

Huddepennmansasie  ypaBHeHUs. (OCHOBHBIE TMOHATHS.  3alaud, NPUBOIAIIME K
maddepeHnnansHpM ypaBHeHUAM. nddepeHnyanpabie ypaBHEHUs IEpBOro nopsinka. Pemenne,
rpadpuk pemeHus (MHTErpajibHas KpuBas). ['eomerpudeckuid cMbIca IUQQepeHInaNTbHOTO
ypaBHeHHs. M30kamnHa. Obuiee u yacTHOe pemeHus. TeopeMa o CyIIeCTBOBAHUH U €ANHCTBEHHOCTH
peIIeHHS.

VpaBHEHHs TEpBOro IMOpsAKa C Pa3AeSIONMMHUCA TepeMeHHbIMH. OmHOpOIHBIC
muddepeHnnanbHple ypaBHEHUsT nepBoro nopsiaka. Jluneitele muddepeHunansabie ypaBHEHUS
nepBoro nopsaka. YpasHeHue bepHymnu. YpaBHenue B moiHbX AuddepeHumanax. YpaBHEHHS
Jlarpanxxa u Knepo.

Juddepennnanbaple  ypaBHEHHS  BBICIIMX — TOPSAKOB.  YPaBHEHUs, JIOIYCKAIOIINE
HOHWKeHHe nopsiaka. Jinneitasie ogHopotHbIe A depeHIaIbHbIe YpaBHEHHUS BTOPOTO MOPsIIKA C
IOCTOSIHHBIMH KOd(duimenTamu. Jluneiiple ogHOpoaHble MU (depeHInanbHble YpaBHEHUS N-TO
HopsiIka ¢ TOCTOSHHBIMH KO3 duimentamu. JluHeliHple HEOAHOpPOIHBIE IU(epeHINATbHbIC
ypaBHEHHsS BTOPOTO IOpsIKa C TOCTOSHHBIMU KO3 (PHIUCHTaMHU. Hcnonp3oBanue
Qg depeHInaNTbHBIX YPaBHEHUH B SKOHOMHUECKON THHAMUKE.

Tema 2.6 Paabi

Yucnossle psaasl. OcHOBHBIE NOHATUA. Psan reomerpuueckoin mporpeccuu. CXOAMMOCTb
psana. Ilpocteifiiue cBoiicTBa 4ncioOBbIX psAnaoB. HeoOxoaumplil MpU3HAK CXOAMMOCTU YUCIIOBOTO
psana. 'apmonunueckuil psn. JlocTarodHble NPU3HAKK CXOAMMOCTH 3HAKOIOJIOKUTENBHBIX PSOB:
IpU3HAK cpaBHEHHUs, npusHak JlamamOepa, uHTerpanbHbiil npusHak Komm. 3Hakouepemyromuecs
psnel, npusHak JleiiOHuia. 3HakonmepeMeHHble psabl. JlocTaTouHBI MPHU3HAK CXOJUMOCTH
3HAKOIEPEMEHHOTO psia. AGCONIIOTHAS U yCIOBHAS CXOAUMOCTh. OCTAaTOK psAJa U €ro OleHKa.

OyHKIMOHANBHBIE Psabl. OO0gacTe cXOAMMOCTH (YHKUMOHANbHOro psaa. I[IpaBuibHO
cxomsmmecs: pyHKIIMOHATBHBIE PS/IBI U KX CBOMCTBA.

Crenennble psapl. O0nacTh CXOOUMMOCTH cTemeHHoro psiza. Teopema AoGens. Paguyc
CXOAMMOCTH, HHTepBal cxoauMmocTu. CBoWCTBa CTENEHHBIX pAnoB. Pasznokenne QyHKuud B
creneHHble psjbl. Pan Teitnopa. Pa3nojkeHne HEKOTOPBIX AIEMEHTapHBIX (YHKLUUH B PsIbl
Tennopa n MakiiopeHa.

Tema 2.7 @®yHKIINHM HECKOJBKHX NepeMeHHbIX

@DYHKINN HECKOJIBKUX NepeMEHHbIX. OCHOBHBIE NOHATUSA. DYHKIUSA IBYX IIEPEMEHHBIX U €€
obnacte ompeneneHus. ['padux Qynkumm AByx nepeMeHHbIX. [loHATHE O MHOXECTBE (JIMHUM)
ypOBHA (YHKLUMHU JBYX IE€PEMEHHbIX. ODKOHOMHYECKHE WuIocTpanuu (QpyHKIUM crnpoca Hu
npeioKeHns, (QYHKIMS TOJIE3HOCTH, Mpou3BoAcTBeHHas (GyHkius). Ilpenen um HempepbIBHOCTH
(GyHKIMN HEeCcKOJbKMX mepeMeHHbIX. [lonarue oOmactu. Touku paspeiBa. CBoiicTBa (hyHKIMH,
HENpPEepbIBHBIX B OTPaHUYEHHOM 3aMKHYTOW 00J1acTu.

YacTHble Mpou3BOAHbIE. ['€OMETpUYECKUN CMBICI YaCTHBIX MPOU3BOAHBIX (YHKLMHU JBYX
nepeMeHHbIX. YacTHble MPOM3BOAHBIE BbICHIMX HOpsiAkoB. I[lomHbll auddepenuman QyHkuUN
HECKOJIbKHMX NepeMeHHBIX. JuddepeHunpoBanme ca0KHbIX U HesIBHBIX pyHKmiA. Auddepenumans
BbICIIUX MOpsAaKOB. [IponsBoaHas no HanpasieHuto. ['paauent pynkunu. KacarenpHas miockocTs U
HOPMAaJIb K IIOBEPXHOCTH.

OKkcTpeMyM (QYHKIMHM JABYX IepeMeHHbIX. HeoOxonumbple UM JOCTaTOYHBIE YCIOBHUSA
CYIIECTBOBaHUS KcTpemyMma. Haunbomnbiee 1 HauMeHbllee 3Ha4eHUs] (PYHKIMU JIBYX IEPEeMEHHBIX.
VYcenoBublli 3kcTpeMyM. Meton mHOxkutenei Jlarpanka. DyHKINHM HECKOJIBKUX IEPEMEHHBIX B
SKOHOMUYECKOU TEOPUH.



DNEeMEHTHl UHTETPaIbHOTO UCUUCICHUS A1 (PYHKIIMA HECKOJIBKUX MepeMeHHbIX. [loHsTHE,
CBOICTBa M OCHOBHBIE METOJbl BBIYUCIICHUS KPAaTHBIX MHTErpasioB. KpuBonMHEWHbIE WHTETpabL:
MOHSITHE, KITACCH(UKAIUS, CTIOCOOBI BHIYHCIICHUS.

Bekropnoe none. BekropHbie TMHUU.

Hupkynsuus, potop BekropHoro noisi. [lorenimansHoe nose. IIoTok BEKTOpHOTo MoJist yepes
MOBEPXHOCTH. JluBepreHuus.
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3.2. ConepxxaHue NPAKTHYECKOT0 0J10KA M CHMILIAHbBI
Ouynas popma 00yueHus (NOJHBIH CPOK)

Ne Tema npakTH4YecKOro (CeMHHAPCKOro, JJa00PaTOPHOIr0) 3aHATHS
1 2
113 1 Martpuiisl ¥ onepanuy HaJl HUMU. Beraucienue onpeaenuTesieid n-ro nopsijaka
113 2 Haxoxnenne o0paTHOM MaTpuIIpl. PerieHre MaTprYHBIX YpaBHEHHH
113 3 CJIAY u Merojib ux pertienus (MeTos1 00paTHol Matpuipl, Meroa Kpamepa, meron [ aycca)
113 4 CucTeMbl TMHEHHBIX OJTHOPOTHBIX ypaBHeHHH. DyHIaMeHTAIbHAS CHCTEMA PEILICHUH.
1135 BekTops! u onepanuu Ha HUMU
113 6 CranspHOe W BEKTOpHOE IIpon3BeacHMI. CMEIanHoe IPON3BEACHIE TPEX BEKTOPOB
1137 KomruiekcHbIe drcia 1 onepariy HaJl HUMH. AJreOpandecKkasi, TPUTOHOMETpHUIeCKasl,
NoKa3aTtesbHast JOPMbI KOMIUIEKCHOTO YHCTIA.
I13 8 Komrmnexcrpie uncna. CteneHb KOMITIEKCHOTO uucia. KopeHs N-ii cTeneHn U3 KOMIUIEKCHOTO
YHCa.
113 9 CoOCTBEeHHBIC BEKTOPHI M COOCTBEHHBIE 3HAYCHHS TMHEHHOTO orepaTopa.
1310 | Keagpatuunbie GOpMBI
1311 | Ilpsmas Ha mockocTH. KpuBble BToporo mopsjaka
I13 12 | Ilmockocts. [Ipsimast B mpocTpaHCTBE
[13 13 | OyaKimm o1HOM IEHCTBUTENBHOM ITEpeMEeHHON: peoOpa3oBaHue TpadrKoB
I13 14 | TIpenen uncnoBoi NOCIEIOBATENLHOCTU
13 15 | TIpenen dynxkimm. HenpepbIBHOCTS (hyHKIHI
11316 | Tpoussoanast u muddepentman GyHKIHI 0JJHON HE3aBUCHMOH ITepeMEHHOM
11317 | IlpaBuno Jlonurasus pacKpbITHs HEONpPeAeaEHHOCTEH.
I13 18 | Okcrpemym yHKITNHN
I13 19 | HccnenoBanme dyHKIMH cpeacTBamMy UG GEPeHITMAITFHOTO UCUHCIIEHHS M TTOCTPOSHHE e€ Tpaduka
I13 20 | HeonpeneneHHbIH HHTETpaT; OCHOBHBIE METOIbI MHTCTPHUPOBAHKS
I13 21 | HeonpeneneHHsIH HHTEpall; OCHOBHBIE METO bl HHTCTPHPOBAHKS
I13 22 | OcHOBHBIE METOIBI BEIYMCIICHUS OIPE/IETICHHOTO MHTErpaia.
I13 23 | T'eoMeTpryecKre MPUIIOKEHMsI ONPEASIEHHOIO UHTErpasia
1324 | JuddepenmumansHbie ypaBHeHus riepBoro nopsiaka. JuddepeHmaisapie ypaBHEHHS TIEPBOTO
MIOPSIIKA C PA3ACISIFOIIMMUCS MEPEMEHHBIML.
[13 25 | JIunetinple quddepeHIManbHble YpaBHEHHUS IEPBOTO TOPSIKA
11326 | IuddepenunansHple ypaBHEHHS, JOMYCKAIONIIE TOHMKEHUE MTOPSIIKA.
[13 27 | JIuneitnble quddepeHranbHbe YpaBHEHHUS BTOPOT'O MOPSIIKA € TIOCTOSTHHBIMHU
K03 uIMEeHTaMH.
113 28 | Pamel. HccnenoBanve CXOMMOCTH psia
[1329 | Pasnoxenue QyHkmii B creneHHble psapl. P Teiinopa. PasnoxkeHre HEKOTOPBIX 3JIEMEHTapHBIX
¢yskimii B psyipl Teitopa 1 Maksiopera
113 30 | TIpowsBozmbIe U T hepeHIHATbI (PYHKIIMI HECKOIBKHX MePEMEHHBIX
113 31 | IIpousBomHas 1o HarparieHwro. | payenT
[1332 | DkcrpemMyM QyHKIMM ABYX HE3aBHCHMBIX IEPEMEHHBIX
3.3. O6pa3oBaTeabHbIe TEXHOJOTUH
Ounas popma 00yueHus (MOJTHBIH CPOK)
Bun ®opma / MeTtoasl % yaedHOro
Ne Paszpnen, Tema 3aHsTHS y4eOHOro HHTEPaKTHUBHOIO
BpeMeHHU
3aHATHSA 00yueHust
1 2 3 4 5
Marpuupsl 1 onepanuy Haj HHMIL. KoMmbioTepHas
1 | Beiuucnenue onpeaenuTenei n-ro I3 100
CUMYJISILINS
nopsiJika
2 Haxoxxnenne obpartHoii Matprpl. Perenre Kommerorepras 100
MaTpHYHBIX YPaBHEHUI 113 CUMYJISILIUS
3 CJIAY u MeToap! UX pemeHus Kommnerorepras 100
113 CUMYJISILIUS

11




CkanspHoe ¥ BEKTOPHOE

4 | TIPOHM3BENICHHUA. CwMmernanaoe I3 KommbrorepHast 100
Mpou3BeIeHNE TPEX BEKTOPOB CUMYIIALIAS
[penen dyrxym. HerpepsBHOCTR IIpaxkTuueckoe
(byHKIHI 113 3aHATHE —
5 KOJUICKTUBHAS 100
MBICTUTENFHAS
JIeSITEIbHOCTD
HUccnenoBanue QyHKINH CpeCTBAMH MeTOM MOSFOBOTO
6 | muddepeHaIbHOrO NCUUCIICHHS U 13 100
rocTpoeHue e€ rpaduka. Hrypma
IIpaBuio JlonuTans pacKpbITUA IIpakTuxkym no
HeompenenéHHOCTEH. peLeHHIO 3a1a4 —
7 m paboTta B MaJIbIX 100
rpymImax
(xoomepaTuBHOE
o0yueHue)
HeonpeneneHHbIi1 HHTETpal: OCHOBHBIC
METO/TBI HHTETPUPOBAHMS (METOT MeTo MO3rOBOrO
8 Pa3JIOKEHHA, MCTOJL 3aMEHI I13 1rrypma 100
TIEPEMEHHO, METO]T HHTET PHPOBAHIS
T10 YacTsIM).
OCHOBHBIE METO/IbI BEIYMCIICHUST [pakTukym mo
OTIpE/IENIEHHOTO MHTeTpaia. PELICHHIO 33134 —
9 ['eomeTprdeckiie TpUIOyKeHHS m paboTa B MaJbIxX 100
OTIPEZIETIEHHOTO MHTETpasia (BEYMCIICHHE rpymImax
TUTOIIA/IeH TIIOCKUX (PUTYp, BBIYHCIICHHE (koomepaTuBHOE
00BEMOB TeIT BpaIICHUS]). o0OydeHme)
JuddeperimanbHbie ypaBHEHHS TIEPBOTO [IpakTukym mo
niopsizka. JlnddepeHmanbHbie ypaBHeHHS PEIICHUIO 3a7a49 —
10 | TePBOTO NOPSIKA C Pas/IESIOIHIMHCS m3 pabota B MaibIx 100
MepeMeHHBIMH. rpymmax
(xoomepaTUBHOE
o0yueHue)
Jlunetinsie nudHepeHInaTbHbIC [IpakTuxym mo
YpaBHEHUS TIEPBOTO TOPsIIKA pEeIIeHuIo 33729 —
11 m3 paboTa B MaJbIx 100
rpymnmnax
(xoomepaTUBHOE
o0OyueHue)
JuddepeHimanbHbie ypaBHESHHS, [IpakTukym 1o
JIOMYCKArOIIUe MOHKEHHE TTOPSIKA. pEeLIeHHIO 3a1a4 —
12 m paboTa B MaJbIx 100
rpymmax
(xoomepaTUBHOE
o0OyueHue)
Jluneiinbie auddepeHunansHble [IpakTukym mo
YpaBHEHUS BTOPOT'O MOPSI/IKA C pEIIeHHIO 3314 —
13 | MOCTOSAHHBIMHU koadunrenTamMu. m3 paboTa B MaJbIxX 100
rpynmax
(xoomepaTuBHOE
00yJeHme)
Paznoxenne pyHKIMIA B CTETICHHBIE PSIIBL. Tekius-
14 Psn Tetinopa. PaznoskeHre HEKOTOPBIX 1 KoHbepeHIus 100

ANIeMEeHTAPHBIX QYHKIWH B psiibl Teiimopa
1 MaksiopeHa
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[ponsBomnbie 1 uhhepeHIATBI [IpakTukym mo
(yHKIIHIT HECKONBKUX TIEPEMEHHBIX PEIICHHUIO 33714 —
15 m paboTa B MaJIbIx 100
rpymmax
(KoorepaTHBHOE
o0OydeHue)
DKCTpeMyM (DYHKIMHU IByX HE3aBHCUMBIX [MpakTukym 1o
TMIePEMEHHBIX PELICHHUIO 3a/1a4 —
aboTa B MaJbIX
16 3 p pymax 100
(xoomepaTuBHOE
o0OyueHme)
Hroro % 25%
Paznen 4. Opranuszanusi cCaMOCTOSITeJIbHOI PadoThI 00y4aIOIIUXCS
4.1. Opranusanus CaMOCTOSATEJIbHOI padoThl 00y4YaroIMXCs
Ne
Ne Paszpnen, TeMa JUCHUIIMHBI Ne peKoMeHayeMoii
BOIIPOCOB
JIHTEPaTyphl
1 2 3 4
1 | Marpuisl 1 ONpeeMTe 1-2 1-6
2 | CucreMa JIMHENHBIX are0paMUECcKHX YPABHEHMIA. 3-4 1-6
3 | DreMeHTHI BEKTOPHO# are0pbI 5-17 1-6
4 | Muorowienbl. KOMILIEKCHBIE YHCIia. 18-20 1-6
5 | Jluneiinbie 0TOOpaKEHHs 21-26 1-6
6 | DIeMEeHTBI AHATUTHYECKON NEOMETPHUH. 27-44 1-6
7 | OyHKIMM OTHOM JEHCTBUTENHLHON IIEPEMEHHOM 45-49 1-6
8 | penen dynximu. HenpepbBHOCTS (GYHKIMH. 50 1-6
[uddepenimansioe  wcudcneHne  (QYHKIMH — OHOM
9 TIEPEMEHHOM. 51-55 1-6
10 WHTerpanbHOe HCUKCICHHE  (HEOTPEICICHHBIH  MHTErpal, 56-60 1-6
OIpEJICNICHHBIA MHTErPAJI U €r0 NPUIOXKEHHST)
11 | IuddpepeHimanbHbie ypaBHEHHSL. 61-73 1-6
12 | PanpL 74-86 1-6
13 | OyHKIMN HECKOIBKUX TIEPEMEHHBIX. 87-103 1-6

(o3}

oo

IlepeuyeHb BONPOCOB, BHIHOCUMBIX HA CAMOCTOATEIbHYI0 PadoTy 00y4yaloummxcst

MpeoOpa30BaAHUIX MATPHUIIBI.
MaTpHUIIbI.

COBMECTHOCTH CUCTEMBI YPABHEHHUH.
Kpurtepun npoayKTUBHOCTH.

BEKTOpA. YTOJ MEXY IByMsI BEKTOPAMHU.

KOOpAWHAT.
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. IIpoekius BEKTOpa Ha OCh ¥ COCTABJIAIOIIAsl BEKTOPA 110 OCH.
. Bekropsl B TpéxMepHOM npocTpaHcTBe. PasinokeHne BeKTOpa Ha COCTaBISIOLINE MO OCAM

. Hanpasnsiromue kocunycsl Bektopa. OpTOHOPMUPOBAaHHBIN Oa3uC.
. YcII0BHE KOJUNIMHEAPHOCTH JIBYX BEKTOPOB.

. Panr matpuusl. Panr crynenuaroi marpuisl. Hen3aMEHHOCTD paHra rnpu 3J1€MEHTApHbBIX
. Kputepuii nuHeliHO# HE3aBUCUMOCTH CTPOK (cTO01I0B) MaTpuIlbl. Teopema o panre

. Cuctembl m TMHEHHBIX ypaBHEHUH ¢ n nepeMeHHbIMU. Teopema Kponekepa-Kanennu o
. Moguenp JIeoHTbEBa MHOTOOTpACIIEBOM I3KOHOMUKU. [IpogykTuBHBIE MOENH JIEOHTHEBA.

. CKaJ'DIpHLIC N BCKTOPHBIC BEJIMYUHBI. JIuneiinbie OIICpanu HaJl BEKTOpaMHU. KOOp,Z[I/IHaTBI




10. CkansipHoe NpOU3BENCHHE BEKTOPOB M €ro CBOMCTBA. BeKTopHOE NpOU3BEACHUE, €ro
cBoiicTBa. CMENIaHHOE MPOU3BEICHUE TPEX BEKTOPOB, €r0 CBOWMCTBA, F€OMETPUUYECKHI
CMBICIL.

11. VYcnoBue KOMIIaHAPHOCTU TPEX BEKTOPOB.

12. TloHsATHE TMHEHHOTO BEKTOPHOTO MTPOCTPAHCTRA.

13. Bekrop B N-MepHOM npocTpaHcTBe. JIMHEelHas 3aBUCMMOCTD U HE3aBUCUMOCTh BEKTOPOB.

14. PasmepHocTh W 0a3uC BEKTOPHOTO MPOCTpaHCTBA. PasnoxeHue BekTopa Mo Oasucy.
Marpuua nepexoja K HOBOMy 0a3uCy U €€ CBOMCTBA.

15. JluneitHble MOANPOCTPAHCTBA.

16. EBkimnoBo npoctpaHcTBo. CBOMCTBA AJIMHBI BEKTOPA.

17. OpronopmupoBaHHas cUCTeMa BEKTOPOB. OPTOroHaNIbHOE JIOMOJIHEHNUE, €r0 CBOMCTBA.

18. Aunrebpanueckas popmMa KOMIUIEKCHOTO uucia. J{edCTBUS ¢ KOMIUIEKCHBIMHU YUCIIAMH.

19. Tpuronomerpuueckass ¢opma  KoOMIuIeKCHOro  uymcia. [lokasarenbHas — ¢dopma
KOMIIJIEKCHOT'O YHCJIa.

20. Cremnenb KoMILIEKCHOTO yrcia. KopeHb N-if cTeneHy u3 KOMIUIEKCHOTO YUCIIa.

21. JIuneiHbIe orepaTophl U UX CBOMCTBA. MaTpHIIBI OrepaTtopa B pa3HbIX Oa3rcax.

22. CoOCTBEHHBIC BEKTOPHl W COOCTBCHHBIC 3HAYCHWS JIMHEMHOro oreparopa. HeszaBucumocTsb

COOCTBEHHBIX BEKTOPOB.

23. CUMMETpUYHBIH Orieparop.

24. OpTOroHATLHOCTh COOCTBEHHBIX BEKTOPOB.

25. KBanpariansie hopmel. [IpuBenenre kBaapaTnaHoil popMbI K KAHOHIYECKOMY BUJTY.

26. Kputepuit CunbBectpa.

27. Tlpsimast Ha TUTOCKOCTH. Y paBHEHHE TIPSIMOH € YITIOBBIM KOI(P(PHUITEHTOM.

28. OOb111ee ypaBHEHHE PSIMOI! M €10 YacTHBIE CITydyau.

29. Touka nepeceveHust IPSIMBIX.

30. YpaBHeHue npsmoid, POXOJIAIIeH Yepe3 JaHHYO TOUKY B 331aHHOM HallpaBjie HHU.

31. YpaBHeHue my4ka NpsMbIX.

32. YpaBHeHHe NPsMOMH, MPOXOAAIICH uYepe3 JBE JIaHHbIE TOUKHM. BbIUMCIEHHE yIiamexmy ABYMs

TPSIMBIMHL.
33. YcnoBus napawielbHOCTU M MEPHEHMKYIISIPHOCTHU ABYX IPSAMBIX. PaccTosiHIEe OT TOUKH 10 IIPSMOM.
34. KpuBble Broporo mopsiaka. OKpyKHOCTb, JUMIC, Tumepbona W mapabona (MX CBOWCTBA U
KaHOHWYECKUE YPABHEHHST).

35. [puBenenue o01Iero ypaBHEH!s KPUBOH BTOPOTO MOPSIAKA K KAHOHMYECKOMY BUITY.

36. [Tnockocts. YpaBHeHUE MOBEpXHOCTH. HOpMabHBII BEKTOP IJIOCKOCTH.

37. YpaBHEHHE TUIOCKOCTH, TIPOXOJISAIIEH Yepe3 TaHHYIO TOUKY.

38. OOrwee ypaBHEHHE IIOCKOCTH U €70 YaCTHBIE CITydau.

39. Vrom wMexmy IUIOCKOCTSMH. YCIOBHS TAPAUICTFHOCTH ¥ TEPHEeHAMKY/IAPHOCTH  IBYX

iockocTer. Touka rnepeceueHns TpEX IIIOCKOCTEM.
40. Tlpsmas B poctpancTBe. OOIIME YpaBHEHHS TIPSIMOA.
41. BektopHoe ypaBHeHHe npsmoit. [TapameTprudeckue ypaBHEHMs TPSIMOM.
42. KaHOHMYECKHE YpaBHEHHUS NPSIMOW. YpaBHEHHS MPSIMOM, MPOXOISIIEH Yepe3 JBe TOYKU. YTOI
MEXTY IBYMsI IPSIMBIMU. Y CJIOBHS TTAPAIIIENBHOCTH U MEPHEHMKYIISIPHOCTH TPSMBIX.

43. Tlpsmas ¥ TUIOCKOCTH B TIPOCTPAHCTBE. YCIOBHS TApAJUICIBHOCTH W TIEPICHIUKYIISIPHOCTH
MIPSIMOM U IVIOCKOCTH. TouKa niepeceyeHus psiMOM € TUIOCKOCTBIO.

44, PaccrosiHHE OT TOYKH J0 TWIOCKOCTH. [Tydok miockocTeit.

45. Tlonsitue MHOXkecTBa. Jlornueckue cumBoibl. Onepanuu HaJl MHOXKeCTBaMH. YHCIIOBbIE
MHOYKECTBA.

46. TTonstue ¢pynkuuu. CrnocoOsl 3aanus GpyHkund. OCHOBHbBIE CBOMCTBA ()yHKIIMHA.

47. OcHOBHBIE 3NIeMeHTapHble pyHKINU U uX rpaduku. ObpatHas ¢pyHkius. CrloxHast

byHKIHS.

48. Knaccudukarus ¢pyakmnuii. [Ipeodpasoanue rpaduKoB.

49. HesBHble pyHKIMU. OYHKIUH, 3a]JaHHbIE TAPAMETPUUECKU U B MOJIIPHBIX KOOPIUHATAX.
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50. CpaBHeHHE OECKOHEUHO MaNbIX (yHKIUN. DKBUBAJICHTHBIE OECKOHEYHO Majible (yHKIIUH.

51. JuddepennmpoBanue HesBHBIX QyHkmuil. JuddepernupoBanue GyHKIINN, 3aJaHHBIX

napaMeTPUIECKH.

52. YpaBHeHHE KacaTeIbHOW U HOPMaJIU K KPUBOM.

53. DKOHOMHMYECKHI CMBICI MTPOU3BOAHON (IpeaeIbHbIC BETUYUHBL, YTACTUYHOCTD (PYHKIUH).

54. Hekortopsie Teopembl 0 nuddepeHmpyeMbix QyHKIuIx: Teopema Depma, TEOpEMBI O
cpensem 3HaueHuu ( Posuis, Jlarpaxa, Kown). ®@opmyia Teitniopa. Paznoxxkenue
HEKOTOpbIX (yHKLUH 110 Gpopmysie Makiopena. [1paBuio Jlonurans packpeitus
HEOIIPENEIEHHOCTEN.

55. IlpubmmkeHHOe pelIeHre ypaBHEHUH (HaX0KIeHUE Tpy00 MpUOIMKEHHBIX 3HAYCHUI
KOpHE# rpaduyeckiuM METOZ0M, YTOYHEHNE HalJICHHBIX 3HAUCHUI KOPHEH METOIOM X0l
U KacaTeJbHbIX).

56. HMHuTerpupoBaHue pauuoHANBHBIX (PyHKIMNA. IHTErpUpOBaHIE TPUTOHOMETPHUECKIX

¢bynkuuii. MHTErprpoBaHue HEKOTOPBIX UPPALIMOHATIBHBIX (YHKLUIA.

57. WHterpaibl, He BBIpaXalOIUecs Yepe3 dIeMeHTapHble (yHKINH.

58. Teopema o cpeHEM 3HAYCHUH.

59. HecoOcTBeHHBIC HHTETPATIBI.

60. Mcnonb3zoBaHue NOHATHS ONPEAEIEHHOTO HHTErpaja B SKOHOMUKE.

61. duddepenumansupie ypaBHeHHs. OCHOBHBIC TIOHATHS. 3a/1a4u, IPUBOISIINE K
nuddepeHInaTbHbIM YPABHEHUSM.

62. uddepeHnmanpapie ypaBHEHH IEPBOTO Mopsiaka. Pemenune, rpaduk pemeHus
(uHTerpanpHas kpuBas). ['eomerpuueckuii cMpica 1uddepeHIuanIbHOr0 ypaBHEHHUS.
N3oxnuna.

63. OOGiee 1 yactHOE penieHus. Teopema 0 CyIIeCTBOBAHUYU U €AMHCTBEHHOCTH PELICHHUS.

64. YpaBHEHHUS NEPBOTO MOPSAKA C PA3IEIAIOMUMUICS IEPEMEHHBIMH.

65. Onnopoansie nuddepeHnanbHbIe YpaBHEHHS IEPBOTO MOPSAKA.

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

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

68. uddepennmanpapie ypaBHEHUS BBICIIAX ITOPSIKOB.

69. YpaBHeHUs, JOMyCKAIOLUE TOHUKEHUE OPSIIKA.

70. JluneliHbIe OJHOPOAHBIE TU(PepeHIaTbHbIE YPaBHEHHUS BTOPOTO MOPSIKA C
MOCTOSIHHBIMU K03 purimenramu.

71. Jluneitnble oHOpOAHBIE MU epeHaIbHbIE YPaBHEHUS N-TO MOPsAKA C MOCTOSHHBIMU
KO3 PHUIHEHTaMH.

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

73. Wcnonp3oBanue qudhepeHINATEHBIX YPaBHEHUH B 9KOHOMUYCCKOW JTTHAMHKE

74. Yucnossle psiibl. OCHOBHBIE TIOHATHSL.

75. Psaa reomeTpuuecKkoi Iporpeccu.

76. Cxomumocts psiaa. IIpocreiimue cBolicTBa YMCIOBBIX psAnoB. HeoOXx0oauMBIi npu3zHak

CXOJIMMOCTH YUCIIOBOTO PAJIA.

77. TapMoHHMYeCKHH psiz.

78. JlocraTo4HbIE MPU3HAKHM CXOAMMOCTH 3HAKOIIOJIOKUTEIBHBIX PSAIOB: IPU3HAK CPAaBHEHMUS,

npusHak [lanambepa, MHTErpanbHbIi npusHak Korm.

79. 3nHakodepenyromuecs psipl, pu3Hak JleiioHuma.

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

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

82. ®ynkunoHambHbIe psAAbl. O0IACTh CXOAUMOCTH (DYHKIMOHATBHOTO pafa. [IpaBuiabHO
cxomsnrecs GyHKIIMOHAIBHBIE PSIBI H UX CBOMCTBA.

83. Crenennsle psabl. O6aCTh CXOAUMOCTH CTETIEHHOTO ps/a.

84. Teopema Abems. Pagmyc cXoquMOCTH, HHTEPBAII CXOJAUMOCTH.

85. Pasnoxxenue ¢yHkumii B crenenusie psaabl. Pan Teitnopa.
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86. Pa3nosxeHre HEKOTOPBIX 3JIEMEHTAapHBIX (GYHKUUH B psabl Teinopa n MakiopeHa.
87. ®yHKIMU HECKOIBKHX MepeMeHHbIX. OCHOBHBIE OHATHS.
88. ®yHkuus AByX MepeMeHHbIX U e€ o0macTh onpeneneHus. [ pagux GyHKIUN 1ByX
[IePEMEHHBIX.
89. IlonsiTue o MHOXeCTBE (JIMHUM) YPOBHS (PYHKIIUH JIBYX TIEPEMECHHBIX.
90. DxoHOoMHYECKHE WLTIOCTpanny ((QYHKIMK cripoca ¥ IPeIIoKeHUsI, PyHKITUs
MOJIE3HOCTH, TPOU3BOICTBEHHAS (DYHKIINSA).
91. TIlpenen u HenpepbIBHOCTh (DYHKIIMU HECKOJIBKUX NepeMeHHbIX. [lonsaTue obnactu. Toukn
paspbiBa. CBOMCTBA (DYHKIIHIA, HETIPEPHIBHBIX B OTPAaHUYEHHON 3aMKHYTON 00JIaCTH.
92. YacrHble npousBoaHbIe. ['eoMeTprUECKUIl CMBICT YAaCTHBIX POU3BOIHBIX (DYHKIIMU ABYX
nepeMeHHbIX. YacTHBIE MPOU3BOIHBIC BBICIIUX TOPSIKOB.
93. Ilonnsni nuddepennran GyHKIMH HECKOJIBKUX MIEPEMECHHBIX.
94. TuddepeHnmpoBanue CI0KHBIX U HEABHBIX GyHKUUH. [ depeHmansl BICIINX
HOPSAKOB.
95. IIpousBoxanas no HampasieHuto. [ paguent Gynkiun. KacatenpHas Ma0CKOCTh U HOPMab
K [TIOBEPXHOCTH.
96. DxcrpemyM (QYHKIMH IBYX IepeMEeHHbIX. HeoOX0auMble U 1O0CTaTOYHBIE YCIOBUS
CYIIECTBOBAHUS IKCTPEMyMa.
97. HaubGonpmee n HauMeHbIIee 3HaUCHUS (PYHKIIUH JBYX ITEPEMEHHBIX.
98. VYcnoBublii 5kcTpeMyM. Metoa MHOkHTeNel Jlarpanxa.
99. ®yHKIHMH HECKOJBKUX MEPEMEHHBIX B 9KOHOMHYECKOH TEOPHUH.
100. DnemMeHThl HHTETPaIbHOI0 UCUUCICHUS I QYHKIUN HECKOIBKUX MEPEMEHHBIX.
[TonsTHE, CBOICTBA 1 OCHOBHBIE METO/IbI BEIYMCIICHHUS KPATHBIX HHTETPAJIOB.
101.KpuBoauHeHbIC HHTETPAJIBL: TTIOHATHE, KJIaCCU(UKAIUS, CITIOCOOBI BBIYUCIICHUSI.
102.BekropHoe nosie. BekTopHbie JIMHUH.
103.[Hupkynauus, potop BekTopHoro nois. [TorennuansHoe nose. IloTok BeKTOpHOTO MoJIst
yepes3 MOBEPXHOCTh. JluBepreHuus.

4.2. [lepeuyeHb y4eOHO-METOAMYECKOT0 00eCIeYeHUsI CAMOCTOATEIbHON padoThl
00y4arIIMXCs

CamocrosTenbHass  paboTa  0OydaroIIMXCS  OOecleyuBaeTcsl  CIAEAYIOUIMMH  ydyeOHO-
METOAMYECKMMH MaTepralaMu:
1. YkazaHusMu B paOouell mporpamme no aucuumiuse (m.4.1.)
2. JleximoHHBIE MaTepHaibl B COCTaBe y4eOHO-METOJUUECKOr0 KOMIUIEKCA M0 AUCIUIIINHE
3. 3amaHUSAMH M METOJWYECKHMMH PEKOMEHJANUSMHU TI0 OPTaHHU3alllU CaMOCTOSTEIBHOW paboTHI
00y4aroIuxcs B COCTaBe y4eOHO-METOINYECKOr0 KOMITJIEKCa M0 TUCIUILIMHE.
4. T'moccapuem mo JUCHUIUIMHE B COCTaBE y4eOHO-METOJMIECKOT0 KOMIUIEKCA 110 IUCITUTITNHE.
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Pa3znen 5. ®oHA O1LIEHOYHBIX CPEICTB /sl MPOBEEHUs TEKYIIEro KOHTPOJIS U
NMPOMEKYTOYHOM aTTeCTAMU 00yYAO M XCS

DOHO  OYEHOYHBIX Cpeocms8 Nno

5.1. ITacnopT GoHAA OLIEHOYHBIX CPEACTB
Ounas popma 00yueHus (NOJHBIH CPOK)

oucyuniune npeocmasisiem
KOHMPOIUPYIOWUX ~MAMEPUANo8 NpeoHasHA4eHHbIX Ol UBMEPEHUs. YPOBHA  OOCMUNCEHUS
00YYAIOWUMUCA  YCIMAHOBNIEHHBIX — Pe3YIbmamos  00pa308amenbHOU  NPOSPAMMUL.
OUCYUuniuHe UCNONb3YEeMCs NpU NPOBEOeHUU ONepamueHo20 KOHMPOIL U NPOMENCYMOUHOU
ammecmayuu obyuarowuxca. Tpeboeanus k cmpykmype u codepxcanuro POC oucyuniuHvl
peanamenmupyiomces Ilonoosxcenuem o ¢onoe OYeHOYHBIX MAMepuanos no NPOCpPAMMAM BblCULE20
006pa306anUsL — NPOZPAMMAM OAKAIABPUAMA, MASUCPAMYPbI.

coboul

COBOKYNHOCMb

D@OC no

Kountponupyembie pasaenbl (TeMbl)
JUCHUNJIMHBI

OneHoYHbIE CpPeACTBA

13 (J13, C3)

CPO

Koa nnaukaropa u
JeCKpUNTOpa
JOCTH:KEHHST
KOMIIEeTeHIINIi

2

4

5

6

Marputipl 1 onpeaeuTeny

YO

YO, KP, IIPB

IIPB

WJI-1 OITK-1.1
WJI-2 OITK-1.2
WJ1-3 OITK-1.1
WJ1-4 OTIK-1.2
WJI-5 OTIK-1.1
WJI-6 OTIK-1.2

Cucrema JIMHEHHBIX anreOpanIecKux

YpaBHEHHUIA.

YO

YO, KP, IIPB

IIPB

WJ-1 OTK-1.1
WJI-2 OTIK-1.2
WJI-3 OTK-1.1
WJ1-4 OTIK-1.2
WJI-5 OTK-1.1
WJI-6 OTIK-1.2

DneMeHTHI BEKTOPHOU anreOpbI

YO

YO, KP, IIPB

IIPB

WJI-1 OIK-1.1
WJI-2 OITK-1.2
WJ1-3 OITK-1.1
WJ1-4 OITK-1.2
WJI-5 OTK-1.1
WJI-6 OTIK-1.2

Muorounensl. KoMiiekcHbIe unca.

YO

YO, KP, IIPB

I1PB

WJ-1 OTK-1.1
WJI-2 OTIK-1.2
WJI-3 OTK-1.1
WJ1-4 OTIK-1.2
WJI-5 OTK-1.1
WJI-6 OTIK-1.2

JluneiiHbIe 0TOOpaKEHHS

YO

YO, KP, IIPB

I1IPB

WJ-1 OTK-1.1
WJI-2 OTIK-1.2
WJI-3 OTK-1.1
WJI-4 OTIK-1.2
WJI-5 OTK-1.1
WJI-6 OTIK-1.2

ONEeMEHTbI aHATTUTUYECKON T€OMETPHUH.

YO

YO, KP, TIPB

I1PB

WJ-1 OTK-1.1
WJI-2 OTIK-1.2
WJI-3 OTK-1.1
WJ1-4 OTIK-1.2
WJI-5 OTK-1.1
WJI-6 OTIK-1.2

DYHKIIMU OJHOM JEHCTBUTEILHOMN TIEPEMEHHOM

YO

YO, KP, IIPB

IIPB

WJ-1 OTK-1.1
WJI-2 OTK-1.2
WJI-3 OTK-1.1
WJI-4 OTIK-1.2
WJI-5 OTK-1.1
WJI-6 OTIK-1.2
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[penen dhyrkimm. HempepbBHOCT QyHKITIN.

YO

YO, KP, IIPB

I1IPB

V-1 OTK-1.1
WJI-2 OTIK-1.2
WJ1-3 OTK-1.1
WJ1-4 OTIK-1.2
WJI-5 OTK-1.1
WJI-6 OTIK-1.2

Huddeperimanbioe  ucamcnenve  QyHKINN
OJTHOM TIEPEMEHHOM.

YO

YO, KP, IIPB

I1IPB

WJ-1 OTK-1.1
WJI-2 OTIK-1.2
WJI-3 OTK-1.1
WJI-4 OTIK-1.2
WJI-5 OTK-1.1
WJI-6 OTIK-1.2

10

WHterpanbHoe mcUHCieHre (HEOoTpeIesieHHBIHI
VHTETpal, ONPENENCHHBI HWHTETpAT M €ro
TIPHJIOMKCHIIA)

YO

YO, KP, IIPB

IIPB

WJ-1 OTK-1.1
WJI-2 OTIK-1.2
WJI-3 OTK-1.1
WJI-4 OTIK-1.2
WJI-5 OTK-1.1
MJI-6 OTIK-1.2

11

JuddepeHimanbHbIe ypaBHEHHS.

YO

YO, KP, IIPB

IIPB

WJI-1 OIIK-1.1
WJI-2 OITK-1.2
WJ1-3 OITK-1.1
WJ1-4 OTIK-1.2
WJI-5 OTK-1.1
WJI-6 OTIK-1.2

12

Panpl

YO

YO, KP, IIPB

IIPB

WJ-1 OTK-1.1
WJI-2 OTIK-1.2
WJI-3 OTK-1.1
WJ1-4 OTIK-1.2
WJI-5 OTK-1.1
WJI-6 OTIK-1.2

13

DyHKIMM HECKOMBKHUX IIEPEMEHHBIX.

YO

YO, KP, IIPB

IIPB

WJI-1 OIK-1.1
WJI-2 OITK-1.2
WJ1-3 OITK-1.1
WJ1-4 OITK-1.2
WJI-5 OITK-1.1
WJ1-6 OTTK-1.2

YciaoBHbIe 0003HaYeHNS OLeHOYHBIX cpeacTs (Ctoadusi 3, 4, 5):
YO — yctubiii (poHTaNBHBINA, UHAMBUYAIbHBIN, KOMOMHHUPOBAHHBIN) OIIPOC;
IIPB — npoBepka pedepaToB, KOHCIIEKTOB, MEPEBOAOB, PELICHUN 3aJaHUN, BBITOJHEHHBIX
3a/1aHUI B DJIEKTPOHHOM BUJIE U T.1.;
KP — KonTposbHas paboTa (ayIUTOpHbIE WJIM JIOMAlIHWE, WHAUBHyalbHbIE, MapHbIE WIH
IPYNIOBbIE KOHTPOJIbHBIE, CAMOCTOSITENIbHBIE pA0OThI, TUKTAHTHI U T.1I.).

18



5.2. OnleHOYHbIE CPEACTBA TEKYIEro KOHTPOJIs
IlepeyeHb MpakTHYECKUX (CEMHUHAPCKHUX) 3aaHUI

Tema 1 «MaTpuubl U onpeaeJuTe T N»

IIpakTuyeckue 3axanus 1-2.

3agaum ISl CAMOCTOSITEILHOTO PeleHus

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

, } A 3 9 B -9 3
. Haiitu matpuny C =24 + 5B, eciiu A= 7 5%l 5 _s

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

-1 3 2 5 1
g A=|2 0 1| B=|109
0 1 -1 5 2
1 61 9 1 O
b)A:309,B— —12
1 2 3 5 3 1

21 -2 3
1
12 3 4 0
e) M7 , B=
21 -2 3 5
-3
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3
1 -1
4. BBIYACINTH 2 _3

5. BbBIUHCIUTE OIpCACIINTECIIN:

3 4

) g _5
4 -3 5

o [3 -2 8
1 -7 -5

6. Haiitu oOpaTHBIe MATPHUIIBI IS CIEAYIOUINX MATPHIIL:

coOSa -Sina
a) A=| .
sinad  CcoS«a

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

7. PemmTh MaTpUYHbIC ypaBHCHHUS:
(3 2)_(1 2
)5 _4) |5 6
2 1 10 7
6) X =
11 8 1 2

Tema 2 «CucteMbl JHHEHHBIX aJIrefpanvyecKux ypaBHeHH»
IIpakTnyeckue 3aganus 3-4.

3agaum A1 CaMOCTOSITEIBHOTO PELICHHUS
Pemnts cucteMsl ypaBHEHUN METOIAMM:
- ["aycca;
- Kpamepa;
- 00paTHOI MaTpPUIIBL:
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(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 IS CAaMOCTOSITEJILHOTO PeleHust

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 cwmemanHoe npomssemenme BektopoB  a=I1—J+K, b=i+]+k,

c=2i+3]+4k.

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

KOMILIaHAPHBI.
7. BpluucnauTh MoOLlIAAb TPEYrojibHHKa C  BEpUIMHAMMU A(Z; 2, 2), 8(4; 0; 3),
C(0;10).

8. OHpCI[CJ'II/ITB CMCHIAHHOC TIMPOU3BCACHUC BCKTOPOB a= (_3, 4;1) ) b = (51 2’ 3) )

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

9. Haiitn 00BEM TpEyroJIbHON MUPAMUIBI C BEPITHHAMHE A(O; 0; 1) , B (2; 3, 5) ,
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C(6;2,3), D(3,7;2).
Tema 4 «Muorowiensl. KoMILIekcHBIE YncIa»

IIpakTuyeckue 3axanus 6-7.

3agaum ISl CAaMOCTOSITEILHOTO PeleHus

1. Pemmwmth KBampaTHOE ypaBHEHHUE 4Ax* —20x+29=0,

2. Jlanbl KomruiekcHbie unca Z; =95—12i, 'z, =-6+8i.

Z
1
Haiitm: &7 200 4= 2y 4172y, —
Z,
3. Kowmruiekcuble uncna £Z; = 1-1i, Z,= —\/§ —i MPEACTaBUTh B TPUTOHOMETPUYECKOMN
Zl
dbopme u HalTH Zy 2y, Z_ .
2

o 4
4. Haiitu BCe 3HaueHUS -1,

5. Bo3BecTH B cTeNeEHb JaHHBIC KOMIIJICKCHBIC YHMCJIa:

a) (3+4i)°
b (1+ 2i)°
o (—1+i)*

Tema 6 «J1eMeHTbI AaHAJIUMTHYECKOI TeOMeTPHN»
IIpakTHyeckoe 3axanue 8.

3agaun 111 CAMOCTOSITEILHOTO pelICcHUs

1. OmnpenenuTs pacCTOSHNUE MEX]Y TOUKAMHU: A(3, 8) u B(—Z; 5) .

2. TlokasaTb, YTO TPEYTOJBHUK C BEPIIMHAMHU A(4; 3), B(7; 6), C(Z; 11) - IPSIMOYTOJILHBIH.

3. Iloka3zaTh, UYTO  TPEYrOJILHUK C  BEpIIMHAMHU A(Z;—l), B(4; 2), C(5; 1)

paBHOOEPEHHBI.

4. Haiitn Touxy nepeceuerns mpsimbix: 2X+Y—1=0u X+2y+1=0.
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CocTaBUTh ypaBHEHHE MPSAMOU, MPOXOAALIEH Yyepe3 TOUKY M (—1, 2) MapajyiebHO MPAMOM

y=-3X+1.

CocTaBuTh ypaBHEHHE NPSIMOH, MPOXOJAIICH uyepe3 TOUKY M (—3; —1) HEPIEeHIUKYISIPHO

npsmoit 2X+Y—3=0.
CoctaButb ypasHeHue npsmoii, npoxoasueii uepes roukn AL 2) u B(—2;3) .

TpeyrolbHUK 3aJaH CBOMMH BEpPIIMHAMHU A(:L 2), B(—Z; 1), C(Z; 3). Haiitu anmuny ero

BBICOTBI, TPOBEAEHHON U3 BEPIIUHBI A.

Croponst AB, BC, AC mpeyromsunka [ ABC  sanans cootserctBenno  ypaBHeHmMsMM:
4x+3y—5=0, X—-3y+10=0, Xx—2=0. Ounpegennts xoopaMHaTEl BepmHH
[IABC.

Tema 7 « DyHKIIUM OJHOM JeiCTBUTEIbLHOM MepeMeHHOo

IIpakTHyeckoe 3aganue 9.

f)

9)

3agaun 11l CaMOCTOSITEIbLHOIO peuicHust

1. Haiitn 061acTh onpeseneHns yHKuuii:
f(x)=vx*—25
f (x) =1g(5x* +4x—-9)
f(x) =Vx-lg(2x~3)
f (x) = arcsin(2x* + X)

3x-1

R

f(x)=Vx* -4+ /1—2%%

f(X) = /(x=9)(x+19)(x—21)

2. Haiitu o0nacTp 3HaueHUH QyHKITHIA:
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a) f(x) :‘X‘+1
by f(X)=2+5sinx

5
C) f(X)Z;

d) f(x)=1-3cosx

e) f(X)=-x*+8x-13
3. YcTaHOBUTH YETHOCTD MIIM HEUETHOCTH (DYHKIIHIA:

a) f(xX)=x*sin7x
b () =5x—-3%¢

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

2%?
f(X) =
q F(X) 1
1+Xx
e) f(x):lgﬁ

Tema 8 «Ilpenen pynkuun. HempepbIBHOCTH pyHKIIUN»
IIpakTnyeckoe 3aganue 10.
3agauu 1A CAMOCTOSATEILHOTO pPellieHusl
Haiitu npenenst GyHKIMIA:
2
. X" +3x+2
g im0
x>22x° +5x+2

VA+Xx+x2 -2

lim
D en X+1
2x% —3x+1
¢) lim

e X2 +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 22
D -3 J3_ 2% -3
) i N2x+3-3

>3 2—4x+1

- 2-3x=X°
lim o x—1

| | ( 12 1 j
) lim{ 32 "3 " %6

h)

sin 2x
i) lim
x-0 1 3x
2
o lim9%
x=01—Cc0S4X

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

9x+5
o lim(1e)

Tema 9 «Indpepenunanbuoe ncunciaeHne GyHKIUH OHON NePpeMEHHON»

IMpakTuyeckue 3aganust 11-12.

3agaum AJ1s1 CAMOCTOATEIBHOI0 pelICHUs

1. Haiitu npon3BoaHbIE PYHKITHIA:
5 3 2
) Y=3X"+5X"+2X° -9x+1
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2 Yy =c0s’7X’

2
y = arcsin

3 To ¥ <1

» Y =X -sin2x

X
5) y:Intga

6) Y =In(v2sinx+1++/2sinx—1)

_ sinX—Cos X
Sin X + oS X

7)
Ax" +9x3+1

gy Y—=FE

sin x

9 Y=X

2. Haiitu mpou3BOJHYIO BTOPOTO MOPSIKA:
1 . 2

y =——XSIN3X — —C0S3X
9 27

3. Ilokazath, u4TO QYHKIUS y= sinlnx + coslnx YIOBJIETBOPSIET  yPaBHEHUIO:

X*y"+xy'+y=0
. ’ . 3 3
4. Haiitu mpoussoauyio Y, or HesBHOU Gynkuun: X + Y — 3xy=0
,_ dy :
5. Haiitu Y = &, ecu X =acC0St, y=asint

6. Haiitn npenensl GyHKIHHA, UCTIONB3Ys TpaBmiio Jlomuras:

X3+ x?=5x+3

a lim

) I —4xE+5x—2
. X4+ X -6Xx

p) lim

x>0 X°—X+16
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lim In( x*=3)
Rl x*+3x-10

7. Haiiti uHTEpBaIBI MOHOTOHHOCTH M HCCIIEIOBATh (DYHKITMH HA SKCTPEMYM:

a) y=%x3—2x2+3x+1

y X*+X—=5
b) =~
X—2
2
c) y=XIn“Xx
8. HaiiTi HaubonblIee U HAMMEHbIIEe 3HAYCHHUS () YHKITHH:

a Y= X*—8x* =9 ma oTpe3Ke [—1; 1]

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

c) y=(X—2)2e‘X Ha OTpe3Ke [0; 5]

9. OO6BéM mpomykimu U (yci.em.) mexa B TeYeHHE pabodero JHS MPEACTABISCT (YHKIIHIO

U=—t>—5t°+75t4+425, rne t- paGouee Bpems B wacax. Bemucauts

MPOU3BOIUTENIBHOCTD Tpyaa yepes 2 yaca nocine Hayaja paboTHlI.

Tema 10 «HTErpanbHOe HCUNCIeHHE (HeonpeaeéHHbIH HHTErPasl, onpeaeJéHHbIH HHTerpaJl
H ero NPHUJI0KeHHUs1)»

IIpakTuyeckoe 3aganue 13.

3agaun 11l CaMOCTOSATEIbHOI0 peuIcHusA

1. Haiitu unTerpanst:

2 2
udx

a) X

COS 2X
b —_dX
) -[ cos? xsin? x
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I sin xdx
1+9cos x

4
X
——aX
Y jdx5+1
e) .[\/3+ cos 5x sin 5xdx

f) :Inxdx

9) :xcos9xdx

h) .'x3h1xdx

i) I;af%iﬁg
arctg’2xdx

o Tl

k) IX36X4+5dX

2. Haiitn o0bpeM mpoayKnuu, MPOU3BENCHHOHN 3a 2 rona, ecnu QyHknus Ko6ba-Ilyrmaca mmeer

sun g(t) = (L+t)e™.
3. BbruucIUTh ONpeneniéHHbIE HHTETPAJTBL:
L
2 | X(3—x*) dx

0

> xdx

) i 3x

0 !xmnxdx

4. BpuuCAUTh MIOLAAL PUTYPBI, OTPAHUYEHHON JTMHUSIMMU:
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y=4-x* y=x*-2X

Tema 11 «/Inddepenuuanbubie ypaBHEHHUS»

IIpakTHyeckoe 3aganue 14.

1.

2.

b)

3agaum ISl CAMOCTOSITEILHOTO PeleHus

Penmrs tuddepenHnpanbible ypaBHEHHS ¢ pa3JelISOLIMMUCS ePEMEHHbIMU:
’ 3
1) Xy —-y=y
’ 2
m) Xyy'=1-x
2
AV |
n) y =X—""
y
Pemuts oHOpoHBIE MU PepeHInaTbHbIC ypaBHEHUS:
y =1
X
X+2y
!
y =
X
Peruts muHelHble MU QepeHmanbHble ypaBHEHNs IEPBOTO MOPsIKa:
d
dy_y_,
dx X
dy 2
W, Y _ys
dx X
’ X
y-y=¢
Pemmts nuddepennmanbable ypaBHEHHS, UCIIOMb3Ys! IOHIKEHHE TIOpsIIKa:
ym — e2x
y"=Inx
Zyy” — (yl)Z +1
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5. PetumTh JMHEiHbIC OIHOPOHBIE 1 (DEPEHIMATHHbIC YPABHEHNS:
a) Y =2y +17y=0
b) ¥y —-8y'+16y=0
c) 2y"-5y'+2y=0
6. Peimrs mHEHHbIC HEOTHOOIHBIC A((EPCHIMATEHBIC YPABHCHHS:
a) Y -4y +4y=x°
b) y'+2y'+y=e”
o Y -8y'+7y=14
7. HaiiTy peleHus ypaBHEHHUH, yIOBICTBOPSIONIAE HAYAIbHBIM YCIOBUSM:
a Y -2y'+y=0 y(2=1 y(@2)=-2
b) y'+y=4e", y(0)=4, y(0)=-3
o Y'+2y'+2y=xe, y(0)=0, y'(0)=0
Tema 12 «Psiabi»

IIpakTHyeckoe 3aganue 15.

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

1. I/ICCJ'IGI[OBaTb CXOOANMOCTHh p;ma, HpI/IMeHI/IB Heo6XOI[PIMBII>i HpI/I3HaK CXOAUMOCTH:
Z 5n+6
a
) Z100n-1
b
) Z n(n +1)

4n* =25
) Z\/_+5O

2. HWccnemoBaTh CXOAMMOCTD PsiJia, HCIIONB3Ys MpU3HaK [laamoOepa.

. n
2) 25
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= n(n+1)
0 Ly

3. PaznoxuTs B cTeneHHou psija 1o creneHsM X (QyHKIUu:

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

2
4. Paznoxuth B psg Makiopena pyukiuio Y = COS™ X,

5. Haiit 061aCTh CXOIMMOCTH CTETICHHBIX PSIOB:

00 3an
) Lo

o) LI+ X+2°X° +...+n"X" +...

Tema 13 «@yHKIUM HECKOJIbKHX NepeMeHHbIX»

IIpakTyeckoe 3aganue 16.

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

1. HaiiTi yacTHBIE TPOU3BOIHBIC TIEPBOTO MOPSJIKA!
a) Z=X+2y*—3xy—4Xx+2y+5

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

2. Jlana Qymkuus Z = f(X, y) TpeOyeTcs HaiiTh: MonHBIA AuddepeHan dz ; wacrubie
0’z 0%z
TpOMSBOJHEIE  BTOPOTO  TOPSAKA 502 ! ayz U CMCIIAHHBIC YACTHBIC IPOU3BOJHBIC
0’z 0’z
Oxoy oyox -

X
a) Z=arctg—

y
b) Z=+2Xy+Y’
X-y
z1=——>
c) X2 + y?

3. Mcenenosars Ha sxerpemyM dynkmmio 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 Qysxipn £ = Xzy—5y3 B Touke Py (2,1)

5. Hamwmcarp ypaBHeHHE KacaTeIbHOW IUIOCKOCTM W YPaBHEHHE HOpPMalM K IOBEPXHOCTH

XY +2x2— Yz +X+1=0 prouxe Mo(Xg, Yo:Z), ccmn X =1, Yo =—-2.

5.3. TeMmaTHKa NHCbMEHHBIX PadoT 00y4aKOIIMXCS
Obyuaromuecs 3a04HOM (popMbl 00yUEHHS BBHIIOJIHSAIOT JOMAIIHIOI KOHTPOJIBHYIO padoTy.
Y4eOHO-MeToInYeCKHe MaTepHaibl, HEOOXOAUMBIE JUIsl BBIOJIHEHUS paboThl, coaepkarcs B Y MK
10 AUCIIUIIIINHE.
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5.4. IlepeyeHb BONPOCOB MPOMEKYTOYHOM aTTeCTALMH 110 IMCHMILJIMHE
Bomnpocsl Kk 3xk3aMeHy
Bonpoch! Uit TOAroTOBKH K 3a4€Ty (1-69), 3x3ameny (1-132)
Marputipl 1 orepary Haji HUMH.
Onpenenureny U UX CBOMCTBA.
OO0parHas Marpuria.
Panr marpuripl.
CJIAY. OcHOBHBIE IOHATHA U ONPENICIICHUSI.
Cucrema N TMHEHHBIX ypaBHEHHH ¢ N iepeMeHHbIMI. MeTo1 00paTHOM MaTpHIIbL.
CJIAY. Meron I'aycca.
CucreMbl JIMHENHBIX OJJHOPOIHBIX YpaBHEeHUH. DyHIaMeHTalIbHAs CUCTEMA PELLICHUH.
Monens JIeoHTbEBa MHOTOOTPACIEBOM SKOHOMUKH.

RROoOo~NogaM~LNE

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.
41.
42.
43.
44,
45.
46.

0.
1
12.
13.

YpaBHeHHE NPSIMOH € YTITIOBBIM KO3 (PUITMESHTOM.

OOr1iee ypaBHEHHE MIPSMOI U €ro YacTHBIE CITy4au.

Touka nepeceueHus npsMbIx. Ilocrpoenne npsaMol o e€ ypaBHEHHIO.
Beruucnenne  yrma MexXIy — ABYyMS  OpsAMBIMH.  YCIOBUSL  IApaUICIbHOCTH
MEPIEHIUKYIIIPHOCTH JABYX IPSMBbIX.
YpaBHeHue NpsMOH, TPOXOAALIEH Yepe3 JAHHYIO TOUKY B 3aJaHHOM HaIlPaBJICHUH.
YpaBHeHUE NPAMOIA, MPOXOSILEH YepPE3 IBE TAHHBIE TOUKH.
Paccrosaue ot Touku 10 npsiMont.
Onpenenenrie KpuBoi BTOpOro nopsiaka. OKpy>KHOCTb.
Onnric.
['uniep6orna.
[TapaGoma.
CkaJisipHble ¥ BEKTOPHBIE BEJIMUMHBL. JIMHEHHbIE onlepaly HaJl BEKTOpaMu.
VYron mexay 1Byms Bekropamu. [Ipoekiiyst BEKTopa Ha OCh M COCTABJISIFOILAS BEKTOPA 110 OCH.
Paznoxxenne BekTopa Ha COCTABIIIIOLIME 110 OCSM KOOPIUHAT.
Hanpagnstorime kocuHyCbl BEKTOPA.
Y cioBre KOJUIMHEAPHOCTH IBYX BEKTOPOB.
CkansipHoe por3Be/IEHHE IBYX BEKTOPOB U €r0 CBOMCTBA.
BekropHoe nponsBeneHye 1 ero CBOMCTBA.
CmMeniaHHOe MPOU3BEAECHHUE TPEX BEKTOPOB U €10 TE€OMETPUYECKHUIN CMBICII.
Y cmoBre KOMIIAHAPHOCTH TPEX BEKTOPOB.
AnreOpanyeckast popmMa KOMIUIEKCHOTO Yucia. JIeHCTBHS ¢ KOMIUIEKCHBIMH YMCIIAMH.
Tpuronomerpuyeckas popma KOMIIEKCHOTO YKCIIa.
IokazatenbHast popma KOMILIEKCHOTO YHUCIIA.
Crenenp komIuieKkcHoro yncia. Kopens N-if creneny u3 KOMIUIEKCHOTO YHCIIa.
Cxema ['opHepa 1 KOpHU MHOTOYJIEHA.

u

Haxoxnenne namOombuiero oobmero aemurens (HOJ[) nByx MHOrouseHOB € MOMOIIBIO MX

Pa3yIOKCHHS Ha HCIIPUBOAUMBIC MHOKUTCIIN.

Jlunelinble otoOpakeHHsi. OCHOBHbIE TOHATHSI.

IpeoOpa3oBaHue KOOpPUHAT.

EBKM10BO MpOCTPaHCTBO.

JIvHeiHbIe onepaTopbl U X CBOKWCTBA.

CoOcTBeHHBIE BEKTOPHI 1 COOCTBEHHBIE 3HAYCHHSI JIMHEWHOTO OTepaTopa.
OpToroHanbHbIi 6a31C U OPTOrOHATIBHBIE TPE0OPA3OBAHMS.
[IpuBenenue kBaapaTHUHON POPMBI K KAHOHUUECKOMY BUJTY.
Pa3mepHOCTB 1 6a3uC BEKTOPHOTO IPOCTPAHCTBA.

Kpurepuit CrnbBecTpa 3HAKOONPEAETEHHOCTH KBAAPaTUYHON (hOPMBIL.
HopMainbHblii BEKTOp IJIIOCKOCTH. Y paBHEHUE TUIOCKOCTH, TPOXOAILEN Yepe3 TaHHYIO TOUKY.
OOr1iee ypaBHEHHE IUIOCKOCTH U €70 YaCTHBIE CITydaH.
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47.

48.
49.
50.
5l
52.
53.
54.
55.
56.
S7.
58.
99.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
7.
78.
79.

80.
81

82.
83.

84.
85.
86.
87.
88.
89.
90.
91
92.
93.

Yrom Mexay IUIOCKOCTSAMH. YCIOBUS MApPAUICIBHOCTA U INEPHEHIUKYIIPHOCTH  IBYX

IUTOCKOCTEH.

[Ipsimast B mpoctpancTe. OOIIMe ypaBHEHHS IIPSIMOM.

Kanonuueckue ypaBHeHUs IPSIMOM.

YpaBHEHUS MPSIMOM, IPOXOIAIIEH YePe3 IBE TOUKHU.

VYron Mexay 1ByMs IPSIMBIMHU. Y CJIOBUS TAPAJLIEIBHOCTH U EPIEHAUKYIISIPHOCTH MPSIMBIX.
Y cnoBus napajuieIbHOCTH U IEPIEHUKY/ISIPHOCTH IPSIMOM U TJIOCKOCTH.

Touka nepeceyeHus MPSIMON C TUIOCKOCTBIO.

PaccrosiHue OT TOYKM 10 IIOCKOCTH.

[lonsiTrie MHOKECTBA. UKCIOBBIE MHOMKECTBA.

[NonsTre ¢pynkupm. OCHOBHBIE CBOMCTBA (DYHKITHIA.

OnemenrapHble GyHkmu. Kinaccudukarms GyHKImi.

[Ipenesn unciioBoi nocaen0BaTebHOCTH.

[penen ¢pyHkIMM B 6ECKOHEYHOCTH U B TOUKE.

beckoHeuHO Masible BETMUMHBI M KX CBOWCTBA.

Bbeckoneuno OosbIIye BETMYMHBI U UX CBOMCTBA.

OcHoBHbI€ TeopeMblI 0 Tipenenax. [Ipru3Haku cymiecTBoBaHus Mpeea.

3ameuarenbHbIe IPEAEbL.

HenpepbiBHOCTS (hyHKIIMH B TOUKE. TOYKM pa3pbiBa U UX KITACCH(DUKAIHSL.

Teopemsl Betiepirpacca u bonbiiano-Koiim o HenpepbIBHOM Ha 0Tpe3Kke (PyHKIUH.
Onpenenenye Npon3BOIHON, €€ MEXaHUYECKUN U TEOMETPUIECKHUI CMBICIL.

3aBHCHUMOCTb MEX/y HEPEPHIBHOCTHIO U U PEePEeHIINPYEMOCThIO (DYHKITUH.

OcHoBHbIe npaBwiIa auddepertmpoanws. [Ipon3BoaHas CIOXKHON U 00paTHOM (HyHKITHIA.
[Ipon3Bo/HBIE OCHOBHBIX 27IeMeHTapHbIX (PyHKIMA. [ToHsITHE MTPOM3BOAHBIX BBICIIUX TOPSIIKOB.
DKOHOMHYECKHUM CMBICIT ITPOU3BOIHOM. VcTiob30BaHe MOHATHS IPOU3BOAHON B 3KOHOMHUKE.
DnacTUYHOCTH (DYHKIMU U €€ CBOMCTBA.

YpaBHEHME KacaTeIbHOM M HOPMAIH K KPUBOM.

Juddepeniman GyHKIMM 1 ero reoMmerpudeckuii cmMbici. uddepeniimanbl BBICIIX MOPSIKOB.
Teopema depma.

Teopema Ponts.

Teopema Jlarpanxa.

Teopema Jloruraits.

HeoOxommMeble 1 1OCTaTOYHbIE YCIOBHS BO3pACTaHUsI U yObIBAHUSI (PYHKIIMH.

OkcrpemyM ¢yHKIUH. HeoOX0MMMBIi U JOCTaTOYHBIN IPU3HAKHU CYILIECTBOBAHMUS SKCTPEMyMa

¢yHK1My. JIocTaTOuHbI MPU3HAK CYILIECTBOBAHUS SKCTPEMYMa, OCHOBAHHBIN Ha 3HAKE BTOPOM
IIPOU3BOIHOM.

Hawnbonbiiee n HanMeHblIee 3Ha4YeHNE (PYHKIIMHM Ha OTPE3Ke.
Bemykocts u BorayrocTs rpaduxa GpyHkimu. Touku neperr6a. ACUMITOTHI rpadHka

byHKITUH.

OOmas cxema uccieoBaHus (QyHKIIMM U IOCTpOeHUE e€ rpaduka.
[onsiTue nepBooOpa3Hoii 1 HeorpenenéHHoro nHTerpana. CBolcTBa HEONPEAEIEHHOTO

HHTCTpaIa.

['eomeTprueckmii CMBICT HEOTIPEAECTEHHOTO MHTETPAIA.

OcHOBHBIE METO/IBI MHTErpHpOBaHusl. IHTErpupoBaHue METOJIOM Pa3JIOKEHUSI.

MeToa MHTETpUPOBAHMS TTO YaCTSIM.

NHTerpupoBanue MpocTeHIMX palMoHATBHBIX IPOOEH.

Meron HeorpeaenéHHbIX KOI(hDHUITMEHTOB.

Nurerpanbhas cymma. [lonstue onpenenéHHoro uHTerpaia.

['eomeTpryecKkmii 1 5KOHOMUYECKUI CMBICI OMPENEIEHHOTO MHTErpaia.

CaoiicTBa onpenenénnoro unaterpana. @opmysa Herorona-JleiOnuma.

3ameHa nepeMeHHO U (hopMysIa MHTErPUPOBAHUS 110 YACTSIM Y ONPEAEIEHHOTO UHTErpaa.
I'eomeTprueckyie NPUIOKEHU ONIPEAETIEHHOIO UHTErpaia.
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94. HecoOcTBeHHbIE HHTETPATIBL.

95. Hcnons30BaHKE MOHSTHS ONPEACTIEHHOTO HHTErpajia B SKOHOMUKE.

96. uddepenumanbubie ypaBHeHUs.. OCHOBHBIE TIOHSTHSL.

97. Juddepenmmansabie ypaBHEHHS IEPBOTO Topsiaka. TeopeMa o CyIeCTBOBAaHUN U €TUHCTBEHHOCTH
PEIICHUS.

98. Muddepennmansabie ypaBHEHUSI C Pa3ICISIFOIIMMICS IIEPEMEHHBIMHU.

99. Opnopoanble mudhepeHnmaTbHbIe YpaBHEHHS IEPBOTO MOPSIIKA.

100. JIuneiinsre muddepeHaibabie YpaBHEHHUS IEPBOTO MOPSIIKA.

101. Muddepentmansaple ypaBHEHHS, JOMTYCKAIOIIE OHWKEHUE TTIOPSIKA.

102. JIuneiinwie muddepeHpanbHbie YpaBHEHHSI BTOPOTO MOpsAKa C TOCTOSIHHBIMU KO3 duitenTamu.

103. TonsTre 0 MM PepeHINATBEHBIX YPABHEHUSIX BBICIIINX MTOPSIKOB.

104. Hcrnonw3oBanue mudQepeHInaIbHbIX YPaBHEHHA B SKOHOMUYECKON TMTHAMHUKE.

105. OcHOBHBIE IOHATHS YUCIOBBIX Psi10B. CXOIMMOCTH psijia.

106. CxoauMoCTh T€OMETPUIECKOTO PsijIa.

107. CaolicTBa YUCIIOBBIX PSIIOB.

108. HeoOxomumbIii PU3HAK CXOMMOCTH. | apMOHMYECKUH psifl.

109. Psnpi ¢ monokuTeNbHBIMU uiieHaMu. [[pu3HaK cpaBHEHHS PSIJIOB.

110. TlIpmsnak /lanmambGepa.

111. WurerpanbHselii npusHak Komm.

112.  3nakomnepemennbie psaapl. [Ipuznak JleiiOHuIa.

113.  Ocratok psina v ero oleHKa.

114,  O6nactb cxomuMOCTH (PYHKIIMOHATIBHOTO PAA.

115.  IIpaBuibHO cxopsmmecss (yHKLIMOHATIbHBIE PSbl U UX CBOWCTBA.

116.  Crenennsie psiapl. O0MacTh CXOAUMOCTH CTENEHHOTO psifa. CBOWMCTBA CTENEHHBIX PSIIOB.

117.  Pa3znokeHue HEKOTOPBIX AIEMEHTAPHBIX (DYHKIHH B psibl Taimopa 1 MakiopeHa.

118. YwucnoBsie psjibl C KOMITICKCHBIMHU WICHAMH.

119. Crenennble psbl B KOMIUIEKCHOW 00JIaCTH.

120. ®ynkiws OByX NEpEeMEHHBIX U e€ 001acTh onpeaeneHus. I paduk GyHKINT ABYX EPEMEHHBIX.

121. ®ynxums TpEX 1 OONBILETO YMCIIA TIEPEMEHHBIX.

122.  Tlpenen pyHKIMM HECKOIBKUX MepeMeHHBIX. HerpepbiBHOCT pyHKIMH. TOukH pa3pbiBa.

123. YacrHple MpOoM3BOAHBIC IEPBOTO MOPs/IKA. [ €OMETpHUYECKHiA CMBICT YaCTHBIX IPOM3BOIHBIX
(bYHKIMU JBYX TIEPEMEHHBIX.

124.  YacTHple MPOU3BOIHBIC BBICIIIMX MOPSKOB.

125.  Tlonusiit quddepeHiman GyHKINM HECKOIbKUX NepeMeHHbIX. Juddepentmanb! BbICIIIX

TIOPSIJTKOB.

126. JuddepenumpoBaHme CIOKHBIX U HEIBHBIX (DYHKIIHH.

127.  TIpowsBomHas B TaHHOM HarpaBlicHUH. [ parieHT QyHKIUH.

128. KacarenbHast IIIOCKOCTh ¥ HOPMAITh K TIOBEPXHOCTH.

129.  DkcrpemMyM QYHKIIUH IBYX HE3aBUCUMBIX TIEPEMEHHBIX.

130.  HauGonbliiee u HauMeHbIIIee 3HaYeHUE (DYHKIHH.

131.  Vcnosssii skcTpemyM. Metox MHOKUTeNel Jlarpamxka.

132. DyHKIMU HECKOTBKUX MEPEMEHHBIX B SKOHOMHYECKON TEOPHH.
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Pa3nen 6. OneHouHble CpeICTBA MPOMEKYTOUHOM aTTeCTANNH (C KIKYAMM)
1. Bwibepume 00umn npasuibhblil omeem.

3 2 1
2 5 3
Onpenenurenb paBeH ...

3 4 2

a) 3

b) 0

c) 5

d) -3

IpaBuabHbIii oTBeT: d)

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

(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 8bl4UcieHUus 00pamHoU Mampuybl
JlaHa kBajpaTHast MaTpuLa A, ONPeIeINTENb KOTOPOI HE paBEH HYIIIO.
d) HaxXOXJCHHE ANreOpanuecKHUX JOMOJIHEHUH 3JIECMEHTOB TPAaHCIIOHUPOBAHHONW MATPHIBI U
COCTaBJIEHUE COIO3HOW MaTpPHIIbI;

b) BBIUMCIICHHE ONPEIETUTENS HCXOAHON MATPHUILBL;
C) HaxOXJEHHE TPAHCIIOHUPOBAHHOIN MATPUIIBI K JJAHHOU;
d) BerUHCIEHWE 0OPAaTHOI MATPHILI TTO opMyIe

IIpaBuabHbIii oTBeT: b)-¢)-2)-d)

4. Vkascume npasunrbHoe coomeemcmseueMexly TAIIOM MaTPUYHOTO YpaBHEHUS U (popMynoi s
€ro peuIeHus:

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. Ilpouumatime mexcm u 3anuwiume pazeepHymoulili 0b60cHosanuvlli omeem. Omeem ciedyem
3anucams ¢ ManieHvbKolU OYKEbl:

JlaiiTe onpeneneHue NOHATUIO TOYKA MUHUMYMAa — 370 ...

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

Pa3nen 7. [lepeuenn yueOHOil JuTepaTyphbl, HEOOXOAUMOIi 1JI1 OCBOEHUS TN CUMIJIMHBI
7.1. OcHoBHAas1 IMTEpPaTypa

1. T'opromikus, A. I1. Marematuka : yueoHoe mocooue / A. I1. I'opromikuH ; mox pexakiueit M. H.
Bomunuapa. — 2-e uzn. — Mocksa : Aii [Iu Ap Menua, 2026. — 824 ¢. — ISBN 978-5-4497-0206-7.
— Texcer : anekrponusii // Ludposoit obpazoBarenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/154199.html

2. Bricmias maTemaTrka (4uciIoBbIe psiibl, tuddepeHuanbape ypaBHEHUs) : yaeOHoe mocooue /
I'. E. bepukxanona, JI. K. JlrocembacenBa, XK. A. Keynumxkaesa [u np.]. — Anmatbel, MockBa : EDP Hub
(Mmumm Xa6), Au IIm Ap Memma, 2025. — 112 c¢. — ISBN 978-5-4497-4403-6. — Tekct :
anektpoHHsld  //  IludpoBoit obpazoBatenbHblli pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/151038.html

3. PoionukoB, M. C. Beicmias MaremaTuka (3JIEeMEHTHI BBICHIEH anreOpbl M aHATUTHYECKOU
reomeTpun) : yueObHoe nocobue (kypc nekmuit) / M. C. PeionukoB. — Cumdepormnons : YHUBEPCUTET
9KOHOMHKH U ympasienus, 2025. — 59 ¢. — Tekcr : anexkrponnsiii // L{udposoit oOpasoBarenbHbIN
pecypc IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/160531.html

4. TTaxomoBa, E. A. Bricmas mMaremaTuka — 3TO HpOCTO: Tpenaen : ydeOHoe mocobue / E. A.
[TaxomoBa, K. A. Bunnacku-Mazyp. — Mocksa : [Ipomereit, 2025. — 82 ¢. — ISBN 978-5-00172-734-
7. — Texkcr : snextponHslit // [udpoBoit obpazoBarensHbiii pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/157397.html

5. Kanapeiikun, A. W. Beiciias maremaruka : yueOnuk / A. W. Kanapeitkun. — Mocksa,
Bonornaa : Undpa-Nmkenepus, 2024. — 224 ¢. — ISBN 978-5-9729-1828-7. — TekcT : 3IeKTpOHHBIH //
Hudposoit o0pa3oBaTeNbHbIH pecypc IPR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/143599.html

7.2. JlomoJHUTeJbHAs JJUTEPATypa

1. [Tuporosa, U. H. [lpuknagnas MaTeMaThka 1 MaTEMaTHIECKUE METObI M MOJICITH B CEPBUCHOM

nestenbHocTH : Kype nekmuit / W. H. IMuporosa, E. I'. ®umunmosa, 1. M. T'nunmomenoB. —

ExatepunOypr : Ypanbckuii TOCYyIapCTBEHHBIH YHHBEPCHTET MyTel coodmenns, 2025. — 88 ¢. — Tekcr

anekTpoHusld // Iludposoii obOpazoBarensublii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/157144.html

2. bepzun, /1. B. Hudposas maremaruka Ha s3pike R u Excel : yuebnuk / JI. B. bepsun, C. A.

3amamaeB. — MockBa : IIpomereit, 2025. — 476 c. — ISBN 978-5-00172-810-8. — TexkcT :
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https://www.iprbookshop.ru/151038.html

anektpoHHblt  //  LludpoBoit obOpazoBatenbubiii pecypc IPR SMART : [caiit] — URL:
https://www.iprbookshop.ru/153459.html

3. Pacronmuuna, O. M. Beicmias matematuka : yaeOHoe mocobue / O. M. Pactomuuna. — 2-¢ u3g.
— MockBa : MOCKOBCKHH TIeJarori4ecKuid TocyaapcTBeHHbI yHuBepeurtet, 2024, — 150 ¢. — ISBN
978-5-4263-0594-6. — Texcr : snekrponnsiii // Lludposoii obpazoBarensHblii pecypc IPR SMART :
[caitt]. — URL.: https://www.iprbookshop.ru/145721.html

4. ®eoktucros, HO. A. Briciras maremaruka : yuyeOHoe mocodue / FO. A. deokrucros, A. C.

I'opnoB. — benropon : bearopoackuil rocylapCTBEHHBIM TEXHOJIOTHMYECKUUA yHUBepcuTeT um. B.I.
Illyxoa, ObC ACB, 2024. — 100 c. — ISBN 978-5-361-01357-9. — TekcT : 3JCKTpOHHBIA //
[Hudposoit oOpa3oBaTebHBIN pecypc IPR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/160152.html

5. BeruncnurensHas Maremaruka : ydeOHoe rmocooue / B. H. Bapamaes, 10. B. Ocunos, I'. JI.
Caduna, H. H. PoraueBa. — Mocka : MUCHU-MI'CY, Aii I[Iu Ap Menua, ObC ACB, 2024. — 88 c. —
ISBN 978-5-7264-3472-8. — Tekct : snexrponnsid // Iludposoit obOpazoBarensHbiii pecypc IPR
SMART : [caiit]. — URL.: https://www.iprbookshop.ru/140466.html

6. Marematuka : yueOnuk / llleanauna O.5., Kpyrimmkos C.B., Tpodpumora E.A. [u ap.] ; mox
penaknueir C. B. KpyrimmkoBa. — ExarepunOypr : M3aaTenbcTBo YpanbCckoro yHuBepcuteTa, 2024, —
727 c. — ISBN 978-5-7996-3850-4. — Tekcr : snextponHsblit // LndpoBoit oOpa3oBaTrenbHblid pecypc
IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/157019.html

7. JlBorinioBa, . H. Marematuka. Kparkuii kypc nekuumid. Y.l : yue6Hoe mocobume / U. H.
JBoiinoBa. — XKenesHoropck : Cubupckas nmoxapHo-cnacarenbHas akagemus [ TIC MUC Poccun, 2024.
— 80 c. — Texkcrt : anextponnsblil / Hudposoi obpasoBarensHbiii pecypc IPR SMART : [caiit]. —
URL: https://www.iprbookshop.ru/149778.html

7.3. IlepedeHnb pecypcoB HH(GOPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTu « AHTEpHET»

1. http://www.consultant.ru/— Koucyneratat [Tiroc
2. http://www.garant.ru/— I'apant
3. [TporpamMmmMHOe obecrieueHue ISl OpraHnu3auy KOHGEPECHIINN
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http://www.consultant.ru/
http://www.garant.ru/

Paznen 8. MatepnajibHO-TeXxHHYecKasi 6a3a M1 MHGOPMALMOHHBIE TEXHOJIOTHH

8.1. YueOHble ayiuTOpUU AJsS MPOBeIeHHS JEKIHOHHBIX M MPAKTHYECKHX 3aHATHI (s
NPOBEICHUSI 3aHATHH JIEKIMOHHOTO ¥ CEMHHApCKOTO THUIA, TPYNIOBBIX W WHAWBHIYATbHBIX
KOHCYJIbTAIMH, TEKYIIETO KOHTPOJISI H MPOMEKYTOYHON aTTECTAIIMH OOYYArOIIMXCs BCEX HAIpPaBICHUI
MOJATOTOBKH).

YuyeOHast aynmutopust 000pyIoBaHa:

- Ctou st mpenoiaBaTesst

- Ctyn juist mpenojaBaTess

- Ctoutel 1151 00yYarOIuXcst
- Ctynpst 17151 00yJarouIuxcst
- MenoBast focka

8.2. Ilomemenue sl CaMOCTOSITEIbHOH PadoThl o00y4armMXca (IIOMEIIEHHE OOIIero
MOJIb30BaHUS C TOJKIIOYEHHEM K CHUCTEeMaM TEJIIEKOMMYHHKAIIMM W C OOECIeYeHHEeM JI0CTyla B
3JICKTPOHHYIO HH()OPMAIMOHHO-00pa3oBaTebHYIO cpeny (moctyn B cetb MuTepner, Wi-Fi, rmobanbubie
MOMCKOBBIE CHCTEMBI, SJICKTPOHHAS TI0YTa | T.JI.)

Criennanu3upoBaHHas MeOeb U TEXHUUECKUE CPEIICTBA O0yUCHUSI:

- Cton 11 mpenogaBaTes

- Ctyn s mpenojaBaresst

- Ctoubl A1 00yyarommxcs

- CTyibst 17151 00y4arOIIHXCsl

- KoMIibroTeps Juist mpernojaBaTelisi ¢ BBIXOJ0M B HHTEPHET

- KomnbroTeps! ai1st 00y4aronuxcsi BBIXOJ0OM B HHTEPHET

- [1O: MS Oftice, Annexc 6payzep

- Hudporoii obpazoBatenbusblii pecypc IPR SMART

- noctyn B DUOC.

Pa3nen 9. MeTonnueckne yKkazaHus 1Jis1 00y4alOMMXCsl MO0 OCBOECHHIO I CHUIIJIMHBI

JucuumnuHa «MareMaTHKa» 3HAKOMUT CTYJIEHTa C OCHOBAMH MaTEMAaTHMUYECKOro arapara,
HEO0OXO/IMMOT'0 IS pELIeHNs TEOPETUUECKUX 1 MPAKTHYECKUX 3KOHOMUYECKHUX 3a/1a4, Pa3BUBAET JIOTUUECKOE U
AJITOPUTMUYECKOE MBIIIUIEHHE, TOBBIILIAET OO YPOBEHb MaTEMATHYECKON KYJIBTYpBI.

[Tpy n3yyeHnn AMCUUILUIMHBI HEOOXOTUMO:

— cgopMHpOBaTh KOMIIETEHIIMN OOYYarOIIEerocsi B 00JIaCTU MPUMEHEHHsSI MaTEMaTUYECKUX METOO0B U
CPEJICTB IPY PELICHUH MPUKIIATHBIX 33714,

— Ha TIpuUMepax MaTeMaTH4YeCKUX OOBEKTOB U METOAOB IPOJEMOHCTPUPOBATH CHELUPHUKY
MaTeMaTHKH, HaydyuTb CTYJCHTOB NpUEMAaM MCCIEJOBAaHUS M PEIICHUS MaTeMaTH4YeCKH
(hopMaM30BaHHBIX 33]1aY;

— chopMupoBaTh cucTeMy 0a30BbIX TEOPETUUECKUX 3HAHUIN CTY/IEHTOB [0 Ba)KHOMY HAIIPABIICHHUIO,
HaXOJAIIEMYCSl Ha CTBIKE 5KOHOMUKH U MPUKJIATHON MaTEMATHUKH;

— c(opMUpPOBaTh HABBIKU CAMOCTOSATEIbLHON paboThl, OPraHU3alMK UCCIIEI0BATENLCKON pabOTHI.

Copnepxanue nucuuIUIMHBL «MaTemaThka» H3ydaeTcssi B (opMe JEKIUMOHHBIX W MPaKTUYECKHX

3aHATUI, OpraHU3allMM CaMOCTOATENbHOM palboThl cTyneHToB. CojepkaHue ydyeOHOro marepuasia
CTPYNIHUPOBAHO MO T€MaM, B KOTOpPbHIE BKJIIOYEHBbI OCHOBHBIE MOHATHS, a TaKXKE BHJbI JEATEIbHOCTH,
o0si3aTeNIbHBIE IS OCBOEHHUS CTYACHTAaMHM C LEJbI0 NPUMEHEHHs B IOCIEAYIOIEH AeaTelbHOCTH
cnenuanucra. [ns noBeimeHUs 3(QQPEKTUBHOCTH Mpolecca OO0YYEHMsI HCIONBb3YIOTCS BO3MOKHOCTH
MEXIPEAMETHBIX CBSI3€H NUCHUIUIMHBI «MaTemMaThkay ¢ ApyruMU AUCLUIITIMHAMM.

[IpakTHyeckue 3aHATUS NPOBOIATCA C ILENbI0 (OPMHPOBAHUS KOMIIETEHIMH 00ydJaromumxcs,
3aKpeIJICHUS] TIOJYyYEHHBIX TEOPETHMUECKUX 3HAHUM Ha JIEKIMSAX U B IIPOLIECCE CAMOCTOSITEIIBHOTIO
U3Yy4eHUsd OO0ydYarolmMMHCS CleuuaabHOW JuTeparypbl. llpakThueckue 3aHSITHS MO JUCIHUILIMHE
OpraHM30BaHbl HA OCHOBE IPHHIIMIIOB MaKCUMAJIbHON BOBJIEUEHHOCTH CTYAEHTA B IPOLECC U3YUEHUS
maTepuaia. [Ipy moAroroBke K MpakTUYECKUM 3aHATHUSM CTYAEHTaM ClieAyeT BHUMATeIbHO MOopadoTaTh
C TEKCTOM JIEKLIMH, y4eOHbIM MaTepHaJoM PEKOMEHIyeMOro yuyeOHHKa, pa300paTh pelieHue KIYeBbIX
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3aJa4, BBIIIMCATh HGOGXOI{I/IMBIC (I)OpMyJII:I, BBIIIOJIHUTH 3aAaHUsA Ui CaMOCTOATCIIBHOTO PCHICHUA,
MOJITOTOBUTH BONIPOCHI, KOTOPbIE BHI3BAIIN 3aTPYIHEHUS.

CamocTosiTenbHas padoTa CTyJEHTOB MO JUCHHIUTHHE «MareMaThuka» 3aKI0YaeTcsl B 3aKpeIUICHUN
U yrUIyOJIeHUW 3HAHUM M HaBBIKOB, MOJYYEHHBIX HA JEKIUSAX U MPAKTHUYECKUX 3aHATHUSAX, MOATOTOBKE K
IK3aMEHY, a TAaKXKe B JOPMUPOBAHUU CAMOCTOSTEIILHOCTH B IMMOMCKE ¥ MPUOOPETCHUN HOBBIX 3HAHHM.

CTyneHT JOONIKEeH CaMOCTOSITENIbHO M3YyYUTh JOIMOJHUTEIbHBIA TEOPETUUYECKHIl MaTepual, peluTh
MPEVIOKEHHBIE 3aa4u. Eciii TeopeTHUeCcKnii MaTeprall 1o OnpeAcIEHHON TEME YACTUYHO PacCMOTPEH
Ha JIGKIUH, TO CTYACHT JAOJDKEH MpopadoTaTh €ro, JOMOJIHHUTH (HMCIONb30BaTh JMUTEPATypy U3
IPUBENEHHOTO CIMCKA, a TAK)XKE PYKOBOJCTBOBATHCS YKa3aHUSIMU U PEKOMEHIALIUSIMU IIpenogaBaresis) u
PEIINTh BCE MPE/UI0KEHHBIE 331a4U.

[TpopaboTka MPOWAECHHOTO JIEKIIMOHHOTO MaTepuaia sSIBISIETCS Hauboliee BaXKHBIM BHUIOM
caMoCTOsTeNbHOI paboThl. UeM riry0xe U mosiHee mpopadoTaH MaTepual, TeM JIeT4e MPHU BBHITOJIHEHUU
JPYTUX BHUJOB CaMOCTOSATENBbHOM paboThl. CucTemaTuyeckasi, peryisipHas paboTa Hall MPOWICHHBIM
JEKIMOHHBIM MaTepuaioM, HauWHas C MEpPBOro 3aHATHUS, SBISETCS HEOOXOAMMBIM YCIOBHEM JUIS
IMOHUMAaHHA MaTCPUAJIOB ITOCICAYIOIINX JICKLII/Iﬁ H YCBOCHUA MAaTCPpHUAIIOB IIPAKTHUICCKUX 3QHSITUU.

B xoe moaroToBKy KaxkJ10ro BOoImpoca HeoOX0IMMO KpaTKO, CXeMaTUYHO 3a(UKCHPOBATh OCHOBHBIE
MOJIOKEHHUS W TE3HUChl OTBETa, (POPMYIHMPOBKH, 3amucaTb (GOpMyssl U CUMBOJIBI B Terpans ainsi CPC,
pemuTh 3aa4u. Bompockl, BbI3BaBIINE 3aTPYIHEHUS P CAMOCTOSATEIBHON paboTe, HYKHO 3amucaTh U
3a/1aTh MX mpenojaBareato. CI0XHbIE BOMPOCH MOKHO BBIHECTH Ha OOCYXKIEHHWE HAa MPAKTUYECKOE
3aHATHE WM Ha WHAUBHIyallbHbIE KOHCyNIbTaluuu. [IpuBeTCTByeTCS CHOCOOHOCTH Ha OCHOBE
MOJTyYEHHBIX 3HAHUH HaXOJUTh Hanbosee 3((HEeKTUBHOE PEIICHHUE MOCTABICHHBIX TTPOOJICM.

Jlis moAroTOBKM K 3auéTy, SK3aMEHY CTYAEHTaM CIEIYeT CaMOCTOSATEIbHO H3YYHTh HEKOTOPHIE
pasaciibl AUCHUIIMHBI W BBIIIOJHUTH COOTBCTCTBYIOINUC 3adaHUA B COOTBCTCTBHHM C MCTOAHMYCCKHMH
YKa3aHUAMU JJIsi CAMOCTOATEIbHOW paboThl. Pe3ynbTaThl camMocCTOSTENbHON paboThl JOIKHBI OBITh
IPEIbSBICHBI IPETIOAABATENIO B TEUEHNE CEMECTPA, /10 Hayasla CECCUHU.

Pe3ynbpTathl MHAMBUAYATbHONW SK3aMEHAIIMOHHOW pPabOTHI OLIEHUBAIOTCS C YUYETOM TEOPETHUECKUX
3HAHWUM T10 COOTBCTCTBYIOIIMM pasaciaM AUCHUILIMHBI, TCXHUKKW BbIITOJHCHHA pa6OTI)I, O6T)€KTI/IBHOCTI/I
1 000CHOBaHHOCTH MIPUHUMAEMBIX PelIeHUH B Ipoliecce paboThl C JaHHBIMH, KauecTBa O(hopmIIeHusI.

B xome ydeOGHOro mporiecca MPOBOIUTCS TEKYIIUNW KOHTPOJb, CIIOCOOCTBYIOIIUN IOBBIMICHUIO
3¢ (}eKTUBHOCTH M KadyecTBa BCEX BUAOB YYEOHBIX 3aHSATHH, BKIIOYash CaMOCTOSITENbHYIO paboTy
CTYJCHTOB.
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Yye0Ho-MeTOANYECKOE H3aAHHE

Padouas nporpamMmma y4eOHO# AU CHUTLIMHBI

MareMaTHuKka

(HaumenosaHnue OucyuniuHvl 8 COOMeemcmauu ¢ yueOHvim
N1aHOM)
I'enepanoBa UnHa AjieKcaHIPOBHA

(©amunus, Umsa, Omuecmeo cocmagumens)
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