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Tema 1. Matpunsl u onpeneantenn. UcciaenoBanue cucTeMbl JUHEHHBIX YPaBHEHMIA.
BekTopbl, onepanuu Haj BeKTOPaMH.

Kpartkoe conepixanne: onpenesenne MaTpHil, BUAbI MATPHULL, ONIEPALUU HAJT
MaTpPHIIAMH, CBOMCTBA ONepanHii Hai MATPHIIAMH, ONpeesIeHHe IIOHATHA MHHOP U
anredpanyecKkoe A0M0JTHEHNE; BbIMMCICHHE ONpeeanTelIel, CBoiicTBa
onpenenuTesieii; onpeaeJeHue H BH CHCTEM JHHEHHBIX aJIre0pandecKuX ypaBHeHHHH,
HCCJIEeIOBAHUE CHCTEM JIMHEHHBIX a/1refpanyeckux ypaBHeHUI Ha COBMECTHOCTb H
OIIPe/IeJICHHOCTb, METO/bI PELICHHs] CHCTEM JUHEHHbIX aJire0paniecKuX ypaBHeHMIl;
pellieHHe CHCTeM JHHEHHBIX 0/IHOPOAHBIX YPABHEHMIl; aJJTOPHTM HAXO0KACHHs 00111ero
U (pyHAaMEHTAJbHOI0 PelIeHH CHCTeM JIMHEIHbIX YPaBHEHHI1; onpeae/ieHne U
NMOHATHE BEKTOPA, JUHEIHbIe ONepaliy HaJl BEeKTOPaMH, KOJJIMHEAPHOCTD U
KOMILIAHAPHOCTH BEKTOPOB, NOHATHE CKAJIAPHOIO NMPOU3BE/ICHHUS H €ro CBONCTBA,
TMOHATHE BEKTOPHOI0 NPON3BeCHUS U €r0 CBOICTBA, NOHITHA CMELIAHHOT0
NPOM3BE/ICHUSI M €ro CBOICTBa, IPMMEHEeHHe BEKTOPOB; ONpee/IeHUs M CBOMCTBA
JIMHEHHOI 3aBUCUMOCTH M JTMHEHHON He3aBUCMMOCTH BEKTOPOB; ONpeae/ieHue
NOHATHA 0a3Hca, pa3iloiKeHHe BEKTOpa 1o 0a3ucy, NOHSITHE KOOPAMHAT BEKTOPOB,
pa3JiolKeHHe BeKTOpa M0 KOOPAMHATAM BEeKTOPOB 0a3nca, IOHSTHE BEKTOPHOTIO
NMPOCTPAaHCTBA.

3HaTh: OCHOBHBIC IOHSATHS U METO/bI JIMHEHHOI M BEKTOPHOIi anredpol, HCNOJIb30BATH
MeTO/Ibl JIMHEHHOI 1 BEKTOPHOI aJredpbl B IPaKTHYECKOH U NPo(decCHOHATbHOM
JesATeTbHOCTH;

/Jlex/

1.2

Tema 1. Matpuusl u onpeneantesn. UcciaenoBanue cucreMbl JTUHEHHBIX yPaBHEHUHH.
BekTophbl, onepanuu HaJg BEeKTOPaMHu.

KpaTtkoe cogep:xxanne: Onepauum HaJ MATPHLAMH, CBOICTBA onepanuii HaJQ
MaTpPHIIAMH, HAXO0KAeHHUsI MUHOPA M aJredpanvyecKoro J0N0JTHEeHNs; BbIYMCIeHUE
omnpeeauTesiei, CBOMCTBA onpeaeauTeIeil; HccaeJ0BaHNe CUCTEM JIUHEeHHbIX
anredpanyecKuX YpaBHeHMil HA COBMECTHOCTD U OIpeIeIeHHOCTh, METO/AbI PellleHusl
CHCTeM JIMHEHHBIX ajiredpanvyecKux YpaBHeHHIi; pelleHue CUCTeM JUHEHHBIX
OJHOPO/IHBIX YPaBHEHHUIi; HAX0xKIeHHe 0011ero U (PyHIaMeHTAIbHOI0 pelleHHUi
cHCTEM JIMHeHHbIX YPaBHEHHI1; THHelHbIe oNlepallii HajJl BEeKTOPaMu, onpe/ie/ieHHne
KOJIVINHEAPHOCTH U KOMILJIAHAPHOCTH BEeKTOPOB, BBIYHC/IEHHE CKAJISIPHOTO
NPpOU3BeeHHs U

NPHMeHEeHHEe CBOICTB K PelIeHUI0 32124, BbIYHCJICHHE BEKTOPHOIO NPOU3BeIeHUs 1




NpHMeHeHUe CBOMCTB K PelIeHHIO 32/1a4, BBIYHCIEHHE CMEIIAHHOT0 NPON3BeIeHUs U
NpUMeHeHNe CBOICTB K PellieHHI0 32/1a4, IPMMEHEeHHe BEKTOPOB K PelleHUI0 32/1a4;
Hccse0BaHHE CHCTeMbl BEKTOPOB HA JINHEHHYI0 3aBHCHMOCTH U JINHEHHYI0
HE3aBHCHMOCTh; HaX0xk1eHHne 6a3uca, pa3jloiKeHUue BEKTOpa 1o 0a3ucy, pasjoxeHue
BEKTOpPa M0 KOOPAMHATAM BEeKTOPOB 0a3uca.

YMeTh: cBOGOAHO peliaTh, 000011aTh, AaHAJIU3UPOBATH 3a4a4M JUHEIHOI U BeKTOPHOMI
airedpbl, HCMOJIb30BATH METOAbI JIMHEHHOI 1 BEeKTOPHOH ajired0pbl B MPaKTUHYECKOH 1
npodecCHOHATIBHOM /1eSITeJILHOCTH;

Bianerb: HAaBbIKAMY NPUMEHATH MaTeMATHYeCKHE MOHATHS JIUHEHHOI U BEKTOPHOI
aare0psl NPU ONMUCAHUM THNOBBIX NPOodecCHOHAIBLHBIX 3224 U UCI0JIb30BaHNE
MaTeMaTH4YeCKUX MEeTO/I0B IPH MX PellleHnH.

Mp/
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Tema 1. MaTtpuns! u onpeaenutean. UcciaenoBanue cucTeMbl JIMHEHHBIX yPaBHEHUH.
BexTopsl, onepanuu Ha/l BeKTOPaMH.

H3yunTh TeopeTHyeckuii MaTepuaja Ha OCHOBE JIEKI U U PeKOMeH/1yeMoi
JINTEPaTypPbl; NOATOTOBUTCS K MPAKTHYECKUM 3aHATHSM; YCTHOMY OIPOCY 10
BOIIPOCaM /IISl CAMONIOATOTOBKH, PeLIeHUIO 3a/1a4.

Kpartkoe coaep:kaHue: onpeaeieHne MaTpul, BUIbl MATPHUIL, OTIePALUH HAJL
MaTpUIIAMH, CBOHCTBA ONepalUii HA/l MATPULIAMH, OTIpe/iesieHne MOHATHS MUHOP U
aqredpanyeckoe 10N0JJHeHHe; BbIYMCJIEHHe onpeaeanTeeii, cBoiicTBa
omnpeeanTeieii; onpeaeaeHue U BU/ CUCTEM JHHEHHbIX ajredpanyeckux ypaBHeHUi,
HccleJ0BaHUe CHCTeM JIMHEeHHbBIX ajJredpanyecKux ypaBHeHHIl Ha COBMECTHOCTb U
oIpe/ie]IeHHOCTh, MeTO/IbI PellleHHs] CHCTeM JIHHeiiHbIX ajredpanyecKuX ypaBHeHMii;
peleHHe CHCTeM JUHEHHBIX 0OJHOPOAHBIX YPABHEHHUI; aJITOPUTM HAXO0KAEHHUS 001ero
U (pyHIaMEHTAJIbHOI0 PeleHUIl CHCTEeM JIMHEHHbIX YPAaBHEHMI1; onpeaesieHne U
NMOHSAITHE BEKTOPA, TUHEHHbIE ONepaAllMi HAJl BEKTOPAMH, KOJJIMHEAPHOCTH H
KOMILIAHAPHOCTh BEKTOPOB, OHSITHE CKAJISIPHOTO NPOM3Be/ICHUS U ero CBOiicTBa,
NMOHSATHE BEKTOPHOI0 IPOM3BeJeHHUS U ero0 CBOICTBA, IOHATHS CMELIAHHOTO
NMPON3Be/ICHUS U ero cBOlicTBa, NPHMEHEeHHe BeKTOPOB; onpe/eeHUs U CBOiicTBa
JINHEeIHOol 3aBUCHMOCTH U JIMHEiiHOH He3aBUCMMOCTH BEKTOPOB; ONpeaeieHue
NOHATHS 0a3Hca, pa3jioikeHHe BEKTOPa Mo 6a3ucy, NOHSATHE KOOPIAUHAT BeKTOPOB,
pa3jiokeHHe BEKTOPA 110 KOOPAUHATAM BeKTOPOB 0a3uca, IOHsATHEe BEKTOPHOIO
NPOCTPAHCTBA.

3HaTb: OCHOBHbBIE MOHATHS M MeTO/bI JIMHEHHOIi 1 BEKTOPHOIi ajredpbl, HCNO0JIH30BATH
MeTO/bI JIMHEIHOI 1 BEKTOPHOI aredpbl B MPaKTHYeCKOi U MPogecCHOHATBLHOI
JAeATeTbHOCTH

YMeTh: CBOOOAHO peliaTh, 000011aTh, AaHAJU3UPOBATH 3aa4H JUHEHOI U BEKTOPHOM
anredpsbl, MCIOJb30BATh METOABI THHEHHON U BEKTOPHOM aJare0pbl B NPAKTHYECKOH 1
npogeccuoHAJLHOM AeATeIbHOCTH;

Buajners: HaBbIKAMH PUMEHSATh MaTeMAaTHYeCKHe MOHATHS JUHEHHON U BEKTOPHOT
aJredpbl NpH ONMCAHUY THIOBBIX NPo(ecCHOHAIBHBIX 32124 M HCII0JIb30BaHHE
MaTeMaTH4YeCKHUX MeTO/I0B NPH MX PellleHNH.

/Cp/

44

1.4

Tema 2. AHajuTHYeckas reomerpusi. [IpsmMasi Ha VIOCKOCTH M B IPOCTPAHCTBE.
IInockocts. KpuBblie BTOpOro nopsaka. IloBepxHocTH BTOPOro nopsiika.

KpaTkoe cogep:xanue: onpeaejienne ¥ BUAbI Pa3JHYHbIX YPaBHEHUI NPAMOIi Ha
TVIOCKOCTH, YCJIOBHS NapaJlJIeJJbHOCTH M MEePNEeHIMKYJISAPHOCTH MPAMBIX, YTOJ MEKAY
NPSIMBIMH; BbIBOJ YPABHEHHIT OKPYKHOCTH, 3JIJIMIICA, THIEPOOJIbI M TapadoJibl;
IJIOCKOCTD, 001ee YPaBHEHHE MJIOCKOCTH, B3aHMHOE PacnoyioKeHue NJI0CKOCTei, yroa
MesK1Y MJI0CKOCTAMH, PACCTOSTHHE OT TOYKH /10 IJIOCKOCTH; 0011ee 1 KAHOHUYeCKoe
YPABHEHHE NPSIMOii B IPOCTPAHCTBE, YI0JI MEXK/AY NPSIMBIMH B IIPOCTPAHCTBE,
B3aHMHOE PAaCIOJI0KeHHe MPSIMOI M IIJIOCKOCTH; HCCIeI0BAHNE TOBEPXHOCTEH BTOPOro
NMOPSAKA METOI0M NMAPAJLIEIbHBIX CCYCHU I, KAHOHUYECKUI BU] YPABHECHHU I
NMOBEPXHOCTell BTOPOro MopsaKa.

3HATh: OCHOBHBbIE MOHSATHS U METObl AHAJMTUYECKOH reOMeTPHH, HABBIKH
HCIOJIb30BAHUSI MATEMATHYeCKMX METO0B AHAJTUTHYECKOH reoMeTpuH B
NPaKTHYeCKOH M MPo()eCCHOHAIBLHOM NeATeJIbHOCTH;

[Jlex/
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Tema 2. AnajuTH4eckas reomerpus. I[IpsamMasi Ha MUIOCKOCTH M B IPOCTPAHCTBE.
IInockocts. KpuBbie BTOporo nopsiaka. IlloBepxnocTu BTOporo nopsiaka.

KpaTkoe cogep:xanue: onpeejienne ¥ BUAbI pa3JMYHbIX YPaBHEHU I NPAMOii Ha
IJIOCKOCTH, YCJIOBHS MAPAJIeJbHOCTH M NePNeHIUKYJISIPHOCTH NPSAMBIX, YTOJ MeXKIY
NPSMBIMH; BLIBOJ YPABHEHMIi OKPYKHOCTH, 3JLIMIICA, THIIEPOO0JIbI M 1apa0oJibl;
IJIOCKOCTh, 001[ee YPABHEHHE MJIOCKOCTH, B3aUMHOE PACHIOJI0KeHUe MJI0CKOCTei, yroJ
MesKY MJI0CKOCTAME, PACCTOSTHHE OT TOYKH /10 IJIOCKOCTH; 0011ee H KAHOHUYECKoe
YPABHEHHE NPSIMOIi B IPOCTPAHCTBE, YI0JI MeXKAY NPSIMBIMHA B IIPOCTPAHCTBeE,
B3aHMHO€ PacIoJiosKeHHe NPSIMOii H IJIOCKOCTH; MCCJIel0BaHHe




MOBEPXHOCTEH BTOPOro NMOpsiAKa MeTO/I0M Napa/lieIbHbIX CedeHU i, KAHOHUYeCKHUIi
BH/1 YPABHEHHUIi MOBEPXHOCTElH BTOPOro NopsiaKa.

YMeTh: cBOGOAHO pemiaTh, 000011aTh, AHAJIM3UPOBATH 32Ja41 AHAJIUTHYECKOI
reoMeTpHH, HCIOJb30BATh MATEMATHYECKHE METO/Abl AaHAJIMTHYECKOI reOMeTPUHU B
NPaKTHYeCKOH M MPodeCCHOHAIBHOM NesATeJIbHOCTH;

Biajners: HaBbIKAMH PUMEHATH MaTeMATHYeCKHe MOHATUHS AHATUTHYECKOH
reoMeTpHy NPHU ONMMCAHUM THIOBBIX MPO(ecCHOHAIBHBIX 32124 U HCIOJIb30BaHHE
MaTeMaTH4YeCKUX MeTO10B Npu ux pemenun. /Ilp/

1.6

Tema 2. AHaIMTHYecKkasi reoMeTpusi. IIpsiMas Ha NJIOCKOCTH U B IPOCTPAHCTBe.
IInockocts. KpuBblie BTOpOro nopsaka. IloBepxHocTH BTOPOro nopsiaka.

H3yunTh TeopeTHyeckuii MaTepuas Ha OCHOBE JIEKLMIl H peKOMeH/1yeMoii
JINTEPaTypbl; NOATOTOBUTCA K MPAKTHYECKUM 3aHATHAM; YCTHOMY OIpoCy 10
BOIIPOCAM /ISl CAMONIOATOTOBKH, PEIICHUIO 3a1a4.

Kpartkoe coaep:kanue: onpeaejieHne 1 BUIbl Pa3TUYHBIX YPaBHEHU I NPSAMOii Ha
IJIOCKOCTH, YCJIOBHS NAPAJIETbHOCTH M MEPIEeHIUKYIAPHOCTH MPAMBIX, YT0J MEKIY
NPSIMBIMH; BBIBOJI YPABHEHHUI OKPYKHOCTH, JIJIHIICA, THIIEPOOJIbI U MapadoJIbl;
IJIOCKOCTD, 00111ee YpaBHEHHe NIJI0CKOCTH, B3aHMHOE PACIIO/I0KEeHHEe IITI0CKOCTel, yroJ
MeKAy MJI0CKOCTAMH, PACCTOSIHHE OT TOYKHM /10 IJIOCKOCTH; 0011ee M KAHOHHYecKoe
YPaBHeHHe NPAMOii B IPOCTPAHCTBE, YIoJ Mex1y NPAIMBIMH B IPOCTPAHCTBE,
B3aHMHO€ PacoJioskeHHe NPSIMOii ¥ NJIOCKOCTH; MCCJIe/loBaHUe OBEPXHOCTell BTOPOro
NMOPAIKA METOI0M NMapaJlIeIbHBIX CeYeHU I, KAHOHUYEeCKHIl BU/ YPaBHEHMIt
NOBePXHOCTell BTOPOro MopsiaKa.

3HaTh: OCHOBHBIE MOHATHS H METO/IbI AHAJTUTHYECKOIi reOMeTPHUH, HABBIKH
HCNOJIB30BAHUS MATEMATHYECKHX METOI0B AHAJINTHYECKOii reoMeTpun B
NPaKTHYeCcKoi U mpodeccHOHAILHOMH 1eTeJILHOCTH;

YMeTh: cBOOOAHO peliaTh, 000011aTh, AaHAJU3UPOBATH 3224l AHAJIUTHYECKOI
reoMeTpHu, UCIOJb30BATh MaTeMaTHYeCKHe MeTO/Abl AHATUTHYECKOIi reoMeTpUH B
NPaKTHYeCKOoH U MpodecCHOHAIBHOMI NeATeJIbHOCTH;

Buajners: HaBbIKAMH PUMEHATh MaTeMAaTHYeCKHe MOHATUHS AHATUTHYECKOH
reoMeTpHuy NPU ONMCAHUM THIOBBIX MPO(ecCHOHAIbHBIX 32124 U UCIO0JIL30BAHHE
MaTeMaTH4YeCKHX MeTO/I0B NMpH ux pemenuu. /Cp/
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1.7

[oaroroBka n nmpoBeaeHHE IK3aMeHa

3HATh: OCHOBHBbIE MOHSTHS M METObI JTUHEIiHOI U BEeKTOPHOI aiaredpsbl, U
aHAJINTHYECKOi reoOMeTpHUH, HCMOJIb30BATH METObI JINHEIHHOI 1 BEeKTOPHOM airedpsl,
U AHAJIMTHYECKO reOMeTPHHU B IPAKTUYECKOH M NPOodecCHOHAIBHOM AeATeIbHOCTH;
YMeThb: CBOOOAHO peliaTh, 000011aTh, AaHAJU3UPOBATH 3a1a4H JUHEHOI U BEKTOPHOM
anredpsl, 1 AHAJIMTUYECKOI T€OMEeTPHH, UCI0JIb30BATh METOAbI JTUHEITHOH U
BEKTOPHOM aJredpbl, 1 AaHAJIUTHYECKOIl reOMeTPUH B MPAKTHYECKOH H
npogeccuoHaJILHOMN AeATeJIbHOCTH;

Buajners: HaBbIKAMH PUMEHSATh MaTeMAaTHYeCKHe MOHATHS JUHEHHON U BEKTOPHOT
aaredpsl, 1 AHAJIMTUYECKOI reOMeTPHHU NPU ONMCAHUM THIOBBIX NPodecCHOHAIBHBIX
3a/1a4 M MCMOJIb30BAHHE MaTeMaTHYECKHX METO/10B NPH MX pPelieHHnH.

/Ix3amen/

36

11

Tema 3. ®ynkuuu u npenesbl. HenpepsiBHocTh pynkiun. [Iponssoanas u ee
NpuMeHeHue.

KpaTkoe cogepxanue: onpeaeaenne GyHKINH, CBOMCTBA GyHKIMH, KJIacCH(PUKALUS
(yHknmii; onpeneneHne NOHATHA Mpeesa YHCI0BOI 1M0CIe10BATEIbHOCTH, CBOICTBA;
onpejeseHus MOHATHA NMpeaesa PyHKIHMH, CBOHCTBA, OCHOBHbIE IPUEMbI BIYHCICHUS
npe/esioB, NEPBbI U BTOPOHi 3aMedaTelibHbIe NMpPeaeJibl; onpeeieHne HemPepbIBHOCTH
(pyHknun, kiaccupukanus ToUEK pa3pbiBa; onpeaeeHue NPOU3BOAHOM, MPpaBHIa
nuddepeHuHpPOBaHMSs, TPOU3BOAHAS CJI0KHOI, HeSIBHOI, 00paTHO,
napamMeTrpuueckoi pyHKIMii; NpUMeHeHHe MPOU3BOIHON NP BHIYMCIEHHH Npe/iesIoB
(pynkumii; HeoOXoaUMOE U JOCTATOYHBIE YCJAOBUS HAXO0KAEHHUSI IPOMEKYTKOB
BO3pacTaHusA M YObIBAHUSA; IOHATHE TOYKH IKCTPeMyMa, He00X0AMMoe H JOCTATOYHbIE
YCJIOBHS CYLIeCTBOBAHMS TOYEK IKCTPEeMyMa; NOHATHE TOYKHU nepernda, Heodxoaumoe
U IOCTATOYHOE YCJIOBHE CYIIeCTBOBAHUE TOYKH Nepernda, MpoMe:KyTKH BbINTYKJIOCTH U
BOTHYTOCTH; HAXO0KICHHE ACHMITOT rpad)uKoB GyHKIMM, cXeMa HCCICAOBAHUS
(pyHKnMn 1 nocrpoeHus ee rpadguka; onpeaesicHue NPOM3BOJHOH HECKOJIBLKUX
He3aBHCHMBIX IlepeMeHHbIX, YACTHbIE MPOU3BOIHbIE, IKCTPeMYM (GYyHKIMHU ABYX
He3aBHCHMBIX NepeMeHHBbIX.

3HATh: OCHOBHBbIE MOHSTHS M METObI BEIYMCJIEHHS NMpPe/Ies0oB YN CI0BBIX
nocJjeA0BaTeJbHOCTell 1 QyHKIUI, OCHOBHBIC NOHATHA AU depeHnaIbLHOro
HCYHCJIEHUS], TPABUJIA, METO/IbI M CIIOCOOBI PelieHHs 3a/1a4, MCI0JIb30BAaHHE METO/10B
MaTeMaTH4YeCKOr0 aHAJIN3a B MPAKTUYECKOH U NPodecCHOHANBHOI 1eATeJIbHOCTH;
/Jlex/

1.2

Tema 3. ®ynkuuu u npeaesbl. HenpepsiBHocTh pynkuuu. [IpousBoanas u ee
NpUMeHeHue.

Kpatkoe cogepxxanue: onpeaejneHne GyHKINH, CBOICTBAa QYHKINH, KJIaccHpuKanus
(yHKnmii; onpeneneHne NOHATHA Npeesia YHCI0BOI 0CIe10BATEIbHOCTH,




CBONCTBa; oNpene/eHns NOHATHSA Npefesa GyHKIUHU, CBOIiCTBA, 0CHOBHbIE NIPHEMbI
BBIYHCJICHHS IIPe/esIOB, IePBhIil 1 BTOPOIi 3aMedaTe/IbHbIC NPefeibl; OnpeesIeHre
HeNPepPBIBHOCTH (PYHKIMH, KiIaccHGUKaUs TOYEK Pa3pbiBa U UX ONPe/e/ICHHE;
onpeeseHre NPOU3BOAHOM, MpaBuia TuddepeHIUPOBaHUS, BEIYHCICHHE
NPOM3BOJHON CJI0:KHOIi, HesIBHOI1, 00paTHOI, NapaMeTpUYecKkoil GpyHKIMIA;
NpHMeHeHUe MPOU3BOIHON NPU BHIYMCJICHUH NpeeoB pyHkuuii; HeoOXxoaumoe u
J0CTATOYHBIE YCJOBHS HAXO0KACHHS MPOMEKYTKOB BO3PACTaHMUA U yObIBaHNS;
NMOHATHE TOYKH IKCTPEeMyMa, He00OX0AMMOE M JOCTATOYHbIE YCIOBUS CYLeCTBOBAHUS
TOYEK IKCTPeMyMa; MOHsITHE TOYKHU Nepernda, Heo0X0AUMoe U J0CTATOYHOE YCI0BHE
CyIIecCTBOBaHUE TOUKH Meperuda, Haxoxk/IeHne NPOMeKYTKOB BHITYKJIOCTH U
BOTHYTOCTH; HAXO0KIeHHE ACHMNTOT rpadukoB GyHKIM, cxeMa HCCJIeAOBAHUS
(GyHKINHN 1 HOCcTpOeHNs ee rpaduKa; onpeneieHne NPOM3BOAHOM HECKOIBKAX
HEe3aBHCHMBIX IlepeMEeHHBIX, YaCTHbIe IPOM3BOAHBIE, IKCTPEeMYM (PYHKIHHU ABYX
He3aBHCHMBbIX IlepeMeHHBIX.

YMeTh: pemiaTh npeesibl YHCJIOBBIX NOCJIEA0BaTe/IbLHOCTeH H GpyHKIHI, CBOOOIHO
peniathb, 0000111aTh, AHAJIM3UPOBATD 3aa4u AU PepeHINaIbHOI0 HCYHCIeHNS,
HCII0JIB30BATh METOABI MM epeHINATBHOT0 HCYNCTICHHUS B IPAKTHYECKON 1
npogeccnoHaJILHON NeATEJHLHOCTH;

Bragers: HaBbIKAMHM IPUMEHATH MeTOAbI T ( (PepeHIHATBLHOT0 HCYHCICHUS IIPH
ONHMCAaHMM THIOBBIX NPodeCcCHOHANBHBIX 32/14.

Mp/

1.3

Tema 3. ®ynknuu u npegesbl. HenpepsiBHOCTH pyHknun. [Iponssoanas u ee
NpUMeHeHue.

H3yunTh TeopeTHYECKHIl MAaTEPHaJ HA OCHOBE JIEKIHIl M PeKOMEeHAyeMOoii
JINTEPATYpPbl; MOATOTOBUTCS K MPAKTHYECKUM 3aHATHSM; YCTHOMY OIIPOCY 1O
BOIIPOCAM /ISl CAMONIOATOTOBKH, PEIICHUIO 3a1a4.

KpaTtkoe cogep:xanue: onpenenenne GyHKINU, CBOcTBa GyHKIMH, KIaccuPpuKaus
(ynkumii; onpenesenne NOHATUS NMpe/esia YHCI0BOI MOCIeA0BATEIHLHOCTH, CBOIiCTBA;
onpejeseHus MOHATHA Npeaea GyHKIHUH, CBOHCTBA, 0CHOBHbIE IPHEMbI BbIYHCICHUS
npe/iesioB, NEPBBIH U BTOPOH 3aMevaTelibHbIE NMPeeJibl; Onpe/aeieHne HeMPepPbLIBHOCTH
dyHKIMHN, KIaccnPUKANMA TOYEK Pa3pbIBa; onpeaeieHNe MPOU3BOIHOM, MPaBUJIa
auddepeHnUpoBaHns, IPOU3BOAHASA CJI0XKHOI, HeIBHOM, 00paTHOM,
napaMerpuyeckoil pyHKIHUI1; NpUMeHeHHe MPOU3BOIHON MPH BHIYMCIEHUH MPe/iesoB
ynkumii; HeoOX0aUMOE U JOCTATOYHBIE YCJIOBUS HAXO0KAEHUSI MPOMEKYTKOB
BO3PACTAHHUA M YObIBAHUS; TOHATHE TOYKH IKCTPeMyMa, He00X01MMO0e U 10CTATOUYHbIEe
YCJIOBHS CYylLIeCTBOBAHMS TOYEK IKCTPeMyMa; NOHATHE TOUKH Neperuda, Heodxoanumoe
U IOCTATOYHOE YCJIOBHE CYIIeCTBOBAHUE TOUYKH Nepernda, mpoMe:KyTKH BbITYKJIOCTH U
BOTHYTOCTH; HaX0:KAeHHe acuMNToT rpagukoB pyHKIMH, cXeMa HCCTIe0OBAHUS
(yHKIMHN 1 nocTpoeHus ee rpadguka; onpeaesieHne NPOU3BOHOI HECKOJIbKUX
HE3aBHCHMBIX NlepeMEeHHBIX, YaCTHbIE IPOU3BOJAHBIE, IKCTPEMYM (PYHKIMHU ABYX
He3aBHCHMBbIX NlepeMeHHbIX.

3HaTb: OCHOBHbIC NOHSTHS M METO/Ibl BHIYUC/ICHHUSI NTPe/1eJIOB YHCIOBBIX
NnocJie0BaTeJbHOCTel U PyHKI ML, OCHOBHbIE NOHATHUSA IH(](PepeHIHATBHOrO
HCYHCJIEHUS], TPABUJIA, METO/IbI H CIIOCOOBI PelIeHHs 32/1a4, HCIIOJIb30BaHNE METO/I0B
MaTeMaTHYeCKOro aHAJIN3a B MPAKTHYECKOH U NPOo(ecCHOHATBLHOM 1eATEIbHOCTH;
YMeTh: pemiaTh npeesibl YHCJIOBBIX NOCTeI0BaTeIbHOCTEN U (PyHKIMI, CBOOOTHO
pemiath, 00001ATH, AHAJM3HPOBATH 3212491 AN (P PepeHINATHHOr0 HCHYHCICHHS,
HCIO0JIb30BATH METOAbI 1M (P PepeHInATBLHOI0 HCHUCTCHUS B IPAKTHYECKOH 1
npogecCHOHATBHOM IesITeJIbHOCTH

Baajners: HaBbIKAaMH PUMEHATHb MeTOAbI M ((epeHIHATbHOT0 HCUHCACHUS TIPH
ONMCAaHUM THNIOBBIX NPO(eCCHOHAIBHBIX 32/124.

/Cp/

22

1.4

Tema 4. Heonpenesiennslii nuTerpan. Meroasl nHTerpuposanus. OnpeaeneHHbIi
unrerpaji. ®opmyna Heorona-Jleiionuna. [Ipnnoxkenus onpenejieHHOro HHTerpajia.
Heco0cTBeHHbIe HHTErpajbl. KpaTHble HHTErpaJbl.

KpaTkoe conep:kaHue: onpejeeHue NOHATUS NIepBoo0pa3Hasi, HeonpeeleHHbI
HHTerpaJj, cBOiicTBAa Heollpele JeHHOr0 HHTerPajia; MeTO/ HeloCPeICTBEHHOI 0
HHTErpupoOBaHuUsl, METOA MOJCTAHOBKH, METOl HHTErPUPOBAHUS 110 YACTAM,
HHTErpUPOBAHUS PALIMOHAJIBbHBIX po0eii, HHTerpupoBaHNe TPUTOHOMETPHYECKHUX
(yHknmii, MHTErpupoBaHNe MPPALMOHAIBHBIX (PYyHKIMII; onpeeneHue U 3a1a4a
NPUBOASILIAS K MIOHATHIO ONpe/ieJieHHbIH HHTErpaJ, cBoiicTBa onpeieleHHOro
HHTerpaJja, popmya Herorona-Jleii0Hna, 0CHOBHbIE METOAbI BHIYHMCJIEHHS
oIpe/ie/IeHHOI0 MHTEIrPaJia, PUJI0KeHHs ONpeeIeHHOr0 HHTerpaJja K peleHusAM
3a1a4 (PU3MKH U IeOMeTPHH; ONpe/ieJeHHsl M IPABU/Ia BLIYHC/ICHUS HecOOCTBECHHBIX
HHTErpaJjoB NepBoro ¥ BTOPOro poja, ux NpHJIOKEeHUs ; ONpe/leleHHsl KPaTHBIX
HHTErpajos, HX CBOMCTBA, NIPABH/IA BLIYMCJICHUS H NPUJIOKEHHS.

3HaTh: OCHOBHBIE IOHATUS HHTEIPAJILHOIO HCYHCJIEHHs], HCII0JIb30BAHHE METO/10B
HHTErpajbHOro MCYMC/IEHHs B IPAKTHYECKOH U npodeccHoHaJbHOM

aesiTeJbHOCTH; /JleK/
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Tema 4. HeonpenesienHsblii uuTerpai. Meroasl nuHTerpupoBanus. OnpeaeneHHbIii
unrerpaji. ®opmyaa Heworona-Jleiionuna. [Ipnioixkenus onpeseieHHOro HHTerpaJja.
HecoGcTBeHHbIe HHTerpaJibl. KpaTHble HHTerpaJibl.

Kpartkoe conep:kanue: onpeaeneHyne MOHSTHs NepBoodpa3Hasi, HeonpeaeJeHHbIH
HHTerpaJ, CBOiiCTBa Heollpe/leJIeHHOT0 HHTerpajia; MeTo/l HelocpeACTBeHHOT 0
HHTEerPUPOBaHMs, METO/I OJCTAHOBKH, METO HHTETPUPOBAHUS 0 YACTSM,
HHTErPHPOBAHMSA PALMOHAJIbHBIX 1po0eii, HHTerpupoBaHie TPHTOHOMETPHYECKHX
(yHknmii, ”HTErpupoBaHNe HPPANHOHAIBHBIX (GYHKIMII; ONIpeeeHHe U 3aJa4a
NPUBOISAIIAS K MOHSITHIO ONIPe/leJIeHHbIIl HHTerpaJl, CBOMCTBA ONpeAeIeHHOT0
HHTerpaja, popmyia Herorona-Jleii0Hnna, 0cCHOBHbIE METOAbI BHIYHCJIEHHS
onpefeJIeHHOT0 HHTErpaJjia, NPUJI0KeHUs ONpeleJIeHHOT0 HHTErpasia K peleHusiM
3aaa4 (PU3MKH U TeOMeTPHH; onpeeeHUs H IPaBUJIa BbIYMCICHHS HecOOCTBEHHbBIX
HHTErpajioB MepBoOro U BTOPOro poaa, X NPUJI0KeHHs ; onpeeeHnst KPaTHbIX
HHTErpajioB, X CBOCTBA, IPABHJIA BHIYUCICHUS H MPUJIOKEHHS.

YMeTh: cBOGOIHO peliaTh, 00001aTh, AaHAJIM3UPOBATD 32/1a41 HHTErPAJIHLHOTO
HCYHCJICHHUS UCIOIb30BATh METOAbI HHTEIPAJbHOI0 HCYNCICHHUA B IPAKTHYECKOH H
npogeccnoHaJIbLHON NeATEIbHOCTH;

Bragers: HaBBIKAMM [JIsl peICHHUsI 32124 HHTEIrPAJTbHOI0 HCYMCICHUS NPH ONMCAHNH
THIOBBIX NPO¢ecCHOHAIBHBIX 32Ja4.

Mp/

1.6

Tema 4. HeonpenesienHblii unTerpaja. Meroabl uHTerpupoBanus. OnpeaeneHHbIH
untTerpaji. ®opmyna Heiorona-Jleiionuna. [ipusoxxenus: onpeaeleHHOro MHTErpaJa.
Heco0cTBennnie unterpaibl. KpaTnbie HuHTErpaibl.

H3yuuTh TeopeTHyecKHii MaTepuaJl HA OCHOBE JeKIUi U peKOMeHIyeMOoii
JINTEPATYPbl; MOATOTOBUTCS K MPAKTHYECKUM 3aHATHSM; YCTHOMY OIPOCY 1O
BOIIPOCAM JUISI CAMONIOATOTOBKH, PEIIEHHIO 3a/1a4.

Kpartkoe coaep:xkanue: onpeaeieHne NOHATHS MEPBO0Opa3Hasi, HeonpeaeJeHHbIH
HHTerpaJ, CBoiicTBa Heollpe/leJIeHHOI0 HHTerpajia; MeTo/ HemocpeACTBeHHOT 0
HHTEerPUPOBaHMs, METO/ MOACTAHOBKH, METOJ MHTETPUPOBAHUS 110 YACTSM,
HHTerPHPOBAHMSA PALlHOHAJIbHBIX 1po0eii, HHTerpupoBaHue TPUTOHOMETPHYECKHX
(ynkumii, HHTEerpupoBaHNe HPPALHOHAIBLHBIX GYHKIMII; onpeeeHHne U 3aJa4a
NPUBOJSAIIAS K OHATHIO ONpPeAeeHHbII HHTerpaJl, CBOICTBA ONpe/ieJIeHHOr0
HHTerpaia, popmyaa Herorona-JleiitOHnna, oCHOBHbIE MeTObI BHIYMCICHHUS
onpeeIeHHOT0 MHTErpaJia, NPUJIOKeHHsI ONPe/IeJIeHHOr0 HHTErpasa K pemeHusam
3aa4 (U3MKH U TeOMETPHUH; ONpeeeHUs U MPABUJIa BbIYMCJIEHHS HeCOOCTBEHHBIX
HHTerpajioB epBoro U BTOPOro pojaa, X NPUJI0:KeHHs; onpeie/ieHUs1 KPaTHBIX
HHTerpajioB, X CBOCTBA, MNPABUJIA BHIYUCICHUS U MPUJIOKEHHS.

3HaTh: OCHOBHbIE MOHATHS UHTErPAJILHOTO HCYHCIEHNS, HCII0Ib30BAHHE METO/10B
HHTErPAJIbHOT0 HCYHMCJIEHHS] B MPAKTHYECKOI U NPO(ecCHOHATBbHOM 1esITeJIbHOCTH;
YMeTh: cBO6OAHO pemiaTh, 000011aTh, AHAJIU3UPOBATH 321241 HHTErPAJIbHOT0
HCYHCJIEHUS UCTIOJIB30BATH METO/Ibl HHTETPAJbHOI0 MCYNCIIEHUS B TPAKTHYECKOMH U
npogeccuoHAJLHOM AeATeIbHOCTH;

Buaaners: HaBbIKaMHM 151 pelIeHUs] 32124 HHTErPaJbHOI0 HCYMCICHHUS NIPH ONUCAHUU
THIOBBIX NPo¢ecCHOHANBHBIX 3aa4.

/Cp/

22

11

Tema S. ludpdepennuansunie ypasuenns. Iuddepenunaibabie ypaBHeHHs epPBOTro
nopsiaka. Inddepenunaibabie ypaBHeHUs BbICIINX NOPSAAKOB.

Kpartkoe coaep:kanue: nonstue 1ugdepeHIHATLHOI0 YpaBHEHUS IePBOro NOPsiAKa,
3agaya Kouru, Buasl 1uddepeHnuaabHbIX ypaBHEHU, pellieHne YpaBHeHHid ¢
pa3e/sI0IUMH NIepeMeHHbIMH, c1I0c0o0b] pelieHUs1 0AHOPOAHBIX AU depeHInAIbHBIX
YPaBHEHHIi epBOro Nopsika, pemieHne JUHEeIHbIX ypPaBHEHHUI, ypaBHEHU
Bepuynnu, pemienne ypapHeHui B NoJHBIX U depennnalax, pemenue
auddepeHnHaTbHbIE YPABHEHH BbICIINX NOPSIKOB, peliecHHe 0AHOPOIHBIX U
HEOJHOPOAHBIX AH(pdepeHInAIbLHBIX YPABHEHH I BTOPOI0 NOPSI/AKA ¢ IOCTOSIHHBIM U
K03 PpuuneHramu.

3HaTh: OCHOBHbBIE MOHSATHS, METO/bI M NPaBHJIa peuieHus U depeHIHATBHBIX
YPABHEHHUI1, HCIO0JIB30BATh METOAbI MATEMATHYECKOI0 AHAJIN3Aa B IPAKTHYECKON U
npogeccnoHaJIbLHOM NeATEIbHOCTH;

[Jlex/

1.2

Tema 5. luddpepenunaibubie ypapHeHus. JuddepeHnnanbabie ypaBHEeHUs EPBOTO
nopsiaka. InddepenunaibHbie ypaBHEeHUs BbICIIMX MOPSAKOB.

Kpartkoe conep:kanne: nonsatue 1ugdepeHIHATbHOIO YPaBHEHUS IEPBOIo NMOPsAKa,
3anava Komm, Buasl 1uddepeHunalibHbIX ypaBHEHHI, pellleHe YPaBHEHMI ¢
pa3eJsIIOIMMU NepeMEeHHBIMH, CII0CO0bI pellleHUsl OAHOPOAHBIX Ju(depeHIHATBHBIX
YPABHEHHUI1 IEPBOro MOPSAIKA, PellleHHe JIMHEeHHbIX YPABHEHHH, ypABHEHU
Bepnynin, pemieHne ypapHeHHUI B NOJHBIX () depeHnnanax, pemeHne
auddepennnaIbHbIe ypABHEHHS BBICIINX NOPSAKOB, PelieHHE 0JHOPOJHBIX H
HEOJHOPOAHBIX AH(p(epeHINATBLHBIX YPABHEHH BTOPOI0 NOPSIAKA ¢ NOCTOSTHHBIMH




K03 (puumeHTaMu.

YMerth: cB0O0HO pemiaTh A depeHaIbHbIe YPABHEHHS], HCI0Jb30BATh METOIbI
MaTeMaTH4YeCKOI0 AHAJIM3a B IPAKTHYECKOH U NPo¢ecCHOHAIBHOM 1eATeJbHOCTH;
pa3oupaTbcs B IPo(ecCHOHANBHBIX BONPOcaXx, c¢(hOpMyIMPOBAHHBIX HA
MaTeMaTH4YeCKOM si3bIKe, CTPOUTH JIOTH4YecKH 000CHOBAHHbIE PACCY:KICHUS.
Bragers: HaBbBIKAMHM NPUMEHSTh MeTObI pemieHus T depeHInAIbHBIX YPABHEHUI
NPH ONMCAHUHY THIOBBIX NPOodecCHOHATBHBIX 32/1a4 H HCIO0JIL30BAHHE
MaTeMaTHYeCKHUX MeTO0B IIPH UX pPelleHUH.

Mp/

13

Tema 5. luddepenunanbubie ypapHenus. JAuddepennnaibabie ypaBHeHUs IePBOTro
nopsiaka. Inddepennuanbable ypaBHeHHS BbICIIUX MOPSAIKOB.

H3yuuTh TeopeTHyecKnii MaTepuaJl Ha OCHOBE JICKIUI U peKOMeHAyeMOoi
JINTEPATypPbl; MOATOTOBUTCS K MPAKTHYECKUM 3aHATHUAM; YCTHOMY OIIPOCY 10
BOIIPOCAM /ISl CAMONIOATOTOBKH, PEIICHUIO 3a1a4.

Kpartkoe conep:kanue: nonsatue 1ugdepeHIHATLHOIO YPaBHEHUS IEPBOIro NMOPsAKa,
3agaya Komu, Buasl 1uddepeHnuanbHbIX ypaBHEeHNU, pellieHre YpaBHeHMii ¢
pa3eJsIIOIMMHU epeMEeHHBIMH, CIIOCO0bI pellleHUs OTHOPOAHBIX Tu(depeHIHATBHBIX
YPaBHEHMI NePBOro NOPs/AKa, pellieHne JJNHEeiiHbIX YPaBHEHUH, ypaBHeHUH
Bepnynin, perieHne ypapHeHHi B NOJHBIX I depeHnnanax, pemeHne
nuddepeHuHaIbHbIe YPABHEHHS BbICIINX NOPSAKOB, pellieHHe 0OHOPOIHBIX U
HEOJHOPOAHBIX AN (pdepeHINnATbLHBIX YPABHEHHI BTOPOI0 NOPSIAKA ¢ OCTOSTHHBIMM
KoY puneHTaMu.

3HaTb: OCHOBHbBIE OHSATHS, METObI M NPaBUJIa peuieHus UG depeHIHATBHBIX
YPaBHEHHIi, HCII0/Ib30BATh METO/Ibl MATEMATHYECKOI0 aHAIN3a B IPAKTHYECKOH 1
npogeccnoHaJILHOMN NeATEJIbHOCTH;

YMern: cB060IHO pemiaTh AuddepeHnaNbHbIe YPABHEHHS, HCI0JIB30BATH METO/bI
MaTeMaTH4YeCKOro aHAJIN3a B MPAKTHYECKOH U NPOo¢ecCHOHATBLHOM 1eATEJIbHOCTH;
pa3oupaThcsi B npogecCHOHATBHBIX BOMPOCaX, c(hopMyJTMPOBAHHBIX HA
MaTeMaTHYeCKOM si3bIKe, CTPOUTDH JIOTH4YecKH 000CHOBAHHbIE PACCYKICHUS .
Bnagers: HaBbBIKAMHM NPUMEHSITH MeTOIbI pelieHust AuddepeHHATBLHBIX YPAaBHEHUIl
NPH ONMCAHUM THNIOBBIX NPodecCHOHANBHBIX 32/124 M HCIIOJb30BaHUE
MaTeMaTHYeCKHX MeTO/I0B NpH ux pemeHuu. /Cp/

22

1.4

Tema 6. Psaapl. YnciioBbie psigbl. PAObI ¢ M0J10KATEIbHBIMH YJI€HAMH.
3Hakouepenyouuecs psiabl.

@OyHKIHMOHAJIbHbBIE PSAbI, cTeneHHble psaabl. [IpudanskeHHbIe BbIYMCIACHUS 3HAYEHUIT
(yHkumii ¢ noMouIbI0 cTeNeHHbIX pAAOB. [IpyMeHeHne CTeNneHHbIX PAIOB K
BBIYMCJICHHIO MIPeeI0B U onpe/ieJIeHHbIX HHTerpanos. Psax ®@yprse. Komniaexchusbie
yncaa. Marerpana @ypsoe.

KpaTkoe cogepxanue: NoOHITHE YMCIOBOI0 psiga, HE0OX0AUMOe YCJIOBHE CXOMMOCTH
YHCJIOBBIX PSI0B, A0CTATOYHBIE IPU3HAKH CXOAUMOCTH YHCJIOBBIX PSA/IOB; MOHATHE
3HaKO4YepeayIolerocsi 1 3HaKoNnepeMeHHOro psiga, npu3Hak JleifOHnna cxoqrumocTu
3HaKoYepeayUINXcs PAI0B, A0COII0THAS U YCJIOBHAsl CXOAMMOCTh 3HAKOINepeMeHHbIX
psiioB; onpeeneHue PYHKIHOHAILHOIO H CTENIEeHHOT0 Psiia, PaJuyc U HHTepBaJ
CXOUMOCTH CTeNEHHBIX PAL0B, pa3ioxkeHue GYHKIUNH B CTeNeHHbIE PAbI,
NpHMeHeHue CTeNeHHbIX PSA0B B MPHOJIMKEHHOM BbIYUCJIEHNU; MOHATHE Psiga
®dypse.

3HATh: OCHOBHBIE IOHATHSA 10 TeMe PAAbl, HCI0JIb30BAHHE METOI0B MATEMATHYECKOI 0
aHAJIN3a B NPAKTHYECKOI M MpogeccHOHATBLHOI 1esiTeIbHOCTH;

[Jlex/

1.5

Tema 6. Psaabl. YnciioBble psigbl. PAAbI ¢ M0J10KUTETbHBIMH YJIE€HAMH.
3Hakouepenyouuecs psiabl.

DOyHKIHOHAIBHBIE PSABI, cTeneHHbIe psaabl. [Ipuo/nKeHHbIE BbIYNCIEHUS 3HAYeHH it
¢yHkumii ¢ noMoUIbI0 CTeNeHHbIX PAA0B. [IpyuMeHeHne CTeNeHHbIX PAIOB K
BBIYHCJIEHHUIO MPe/IeioB U onpeaeleHHbIX HHTerpaaoB. Psag dypre. Komniekcnsbie
yucaa. Marerpana @ypsoe.

KpaTkoe cogep:xaHue: NOHITHE YMCIOBOIO psiia, HEOOX0AUMOe yCJI0BHe CXOAUMOCTH
YHCJIOBBIX PSI0B, A0CTATOYHbIE IPU3HAKHM CXOAUMOCTH YHCJIOBBIX PSA/I0B; MOHATHE
3HaAKOYepeayIolIerocs U 3HAKONepeMeHHOro psiaa, npu3Hak JleiitOnuua cxoqumocTu
3HaAKOYepeIyIOUINXCH PAI0B, A0COMI0THAS U YCJIOBHAS CXOAMMOCTh 3HAKONepeMeHHbIX
pPsi0B; onpeeieHue GYHKIHOHAIBLHOIO H CTENIEHHOT0 Psiia, PAJUYC U MHTEPBAJ
CXOMMOCTH CTENEHHBIX PSA0B, pa3ioxkeHue GYHKIUH B CTeleHHbIE PAbI,
NpHMeHEeHUe CTeNeHHbIX PS/I0B B NPUOJIUKEHHOM BBIYHCIEHUH; IOHATHE Psiia
®ypse.

YMeTh: cB0O0OOJHO peniaTh, 000011aTh, AHAJIM3UPOBATD 3a/1a4H1 N0 TeMe PsIbl,
HCNOJIB30BATh METO/IbI MATEMATHYECKOI0 AHAIN3a B IPAKTUYECKOIl 1
npogeccnoHaJILHON NeATEIbHOCTH;

Buajners: HaBpIKaMH NPUMEHSITH METO/bI TEOPHU PSAT0OB NPH ONMMCAHUHN THIIOBBIX
npogecCHOHATBHBIX 32/12a4 M HCIOJIb30BAHHE MATeMATHYECKHX METOI0B NMPH HX




pemenun. /Ip/

1.6

Tema 6. Paabl. HucsioBbIe psiibl. PAAbI ¢ M0JI0KHTEIbHBIMI YJI€HAMM.
3nakouepeayonuecsi psiabl.

DOyHKIHOHAIBHBIE PSABI, cTeneHHbIe psaabl. [IpudanikeHHbIe BHIYMCIEHUS 3HAYEHUIT
(yHKIMii ¢ MOMONIBIO cTeNEeHHbIX PsAoB. IIpuMeHeHne cTeneHHBIX PSAAOB K
BBIYMCJICHHIO NIPeeI0B U onpeieJIeHHbIX HHTerpainos. Pax ®@ypese. Komniaexcusbie
yucaa. Uarerpan ®@ypre.

H3yuuTh TeopeTHyecKnii MaTepuaJl Ha OCHOBE JICKIUI U peKOMeHAyeMO
JINTEPaTypPbl; NOATOTOBUTCS K MPAKTHYECKUM 3aHATHAM; YCTHOMY OIPOCY 1O
BOIIPOCAM /UISI CAMOTIOATOTOBKH, PEIIEHHIO 3a1a4.

Kpartkoe coaep:kaHue: moHATHE YUCIOBOTO PsAAa, HEOOXOAMMOE YCJIOBHE CXOIUMOCTH
YUCJOBBIX PSAJIOB, J0CTATOYHbIE IPU3HAKH CXOAMMOCTH YHCJIOBBIX PSII0B; MOHATHE
3HaKOoYepeayIolIerocsi U 3HaKONepeMeHHOr o psifa, npu3Hak Jleiilnuua cxoqumocTu
3HaKoYepeayUIUXcs PAI0B, A0COTI0THAS U YCJI0BHAsI CXOAUMOCTDb 3HAKONepeMeHHbIX
psii0B; onpeeneHue QYHKIHOHAJILHOIO H CTENIEeHHOI'0 PSiia, PaJuyC U HHTepBaJ
CXOMMOCTH CTENEHHBIX PA0B, pa3ioxkeHne GyHKIUH B CTeNeHHbIE PAIbI,
NpHMeHeHNe CTeNeHHbIX PSA/I0B B NPUOJINKEHHOM BHIYUCICHUM; IOHATHE P
®dypse.

3HaTb: OCHOBHBIE OHATHA 110 TeMe PSAAbI, HCIO0JIL30BAHUE METOJ0B MATEMATHYECKOT 0
aHaJIN3a B NPAKTHYeCKOi 1 mMpodeccHOHATBbHOI 1esITeTbHOCTH;

YMeThb: CBOOOAHO peliaTh, 000011aTh, AaHAJIU3UPOBATDH 3aJa4H N0 TeMe PSIAbL,
HCNOJIB30BATh METO/Ibl MATEMATHYECKOI0 AHAIN3A B IPAKTHYECKOil 1
npodecCHOHATIBHO /1esITeJIbHOCTH;

Buaajners: HaBpIKaMH NPUMEHSITH METO/JbI TEOPHHU PSI0B NPH ONMUCAHHH THIIOBBIX
npod)ecCHOHATBHBIX 32/12a4 M HCIOJIb30BAHHE MATEMATHYECKHX METOI0B NMPH HX
pemenun. /Cp/

22

1.7

IloaroroBka u NpoBeeHUE IK3aMeHA.

3HaTh: OCHOBHBIE MOHSTHS H METOIbI BLIYHCJIEHHS NMPeEIe OB YHCI0OBBIX
nocJieoBaTeJbHOCTE U PyHKIMI1, OCHOBHbIE IOHATUSA TU(DPepeHInATBLHOTO0
HCYHCICHHS, PAaBUJIA, METOABI U CNIOCOOBI pelIeHusl 3a/1a4, HCI0JIb30BaHNe MEeTOA0B
MaTeMaTHYeCKOro aHAJIM3a B MPAKTHYeCKOI U MpogecCHOHATIBLHOI e TeJIbHOCTH;
OCHOBHBIE MOHSITHS MO TeMe Psi/ibl, METOABI U MpaBuJIa pewieHus ¢ depeHINATBLHBIX
YPaBHeHHUIi, HCMOJIL30BATH METOAbI MATEMATHYECKOI0 AHAJIU3Aa B IPAKTHYECKOH U
npogecCHOHATILHOM eSITeJIbHOCTH;

YMeTh: pemiath npeesibl YMCJIOBBIX MOCTeI0BATEIbLHOCTEH H GyHKINA, cCBOOOTHO
pemiath, 00001ATH, AaHAJIM3UPOBATH 32124 AP depeHINATLHOT0 HCYHCTEHUS,
HCII0JIL30BATh MeTOABI M (¢ epeHInATbHOI0 HCYNCTEeHHUS B IPAKTHYECKOH U
npodeccuoHaILHOMN AeATEJIHLHOCTH; CBOOOTHO pemiaTh Tu(depeHunATIBHEIE
YpaBHeHHUsI, 000011aTH U AHAJIN3HPOBATH 321a4H MO TeMe PSbl, HCIOJIb30BATH
METOAbl MATEMATHYECKOI0 AHAJIN3A B IPAKTUYECKO M podeccuoHaIbHOMI
JeATeILHOCTH

Bragers: HaBbIKAMHM NPUMEHATH MeTOAbI TG (pepeHIHATBLHOr0 HCYUCIEHNS TPH
ONUCAHHUM THIIOBBIX NPOdeCcCHOHAIBLHBIX 32a4; HABBIKAMHU NPHUMEHATH METO/IbI
pemienusi A pepeHIUATLHBIX YPABHEHUIH U TeOPUHU PSIA0OB NIPH ONMCAHNT THIIOBBIX
npogeccHoHAIBHBIX 327124 M HCTIOJIb30BaHHE MATEMATHYECKHX METOA0B MPH UX
peleHun;

/Ix3amen/

36

11

Tema 7. Cayuaiinbie coobiTusi. CrydaiiHbie BeJHYUHBI.

KpaTkoe cogepxanue: NoOHATHE CIYYAHHOro cOOBLITHS, BUABI CIYYaliHBIX COOBITHIA,
KJIAaCCH4YeCKoe onpe/iejeHue BepOTHOCTH, CBOHCTBAa BEPOSITHOCTH, CTATHCTHYECKOE
omnpeneleHue BEePOSITHOCTH, ero CBOICTBO; onpeeeHue CyMMbI U MPOU3BeIeHHs
coOBbITHSI, TEOPEMBI CJI0KEHHNsI 1 YMHOKeHHUs, C1e/ICTBUS U3 HUX; (popMyJia MOJIHOIM
BEPOAATHOCTH, (hopmyia Baiieca; popmyiia bepnynnu, popmyiia Ilyaccona, jokanbHas
U MHTerpajbHas ¢popmyna Myaspa Jlansaca; BUIBI CIyYalHBIX BeJIMYNH, 3AKOHbI
pacnpe/eeHus CJOy4aiiHbIX BeJTHYHH, YUCJIOBbIE XaPAKTEPUCTUKH CJIy4YalHBIX
BeJIMYMH; IByMepHasi cily4yaiiHasi BeJIMYMHA, 3aKOH 00JIbIINX YHCeJ.

3HaTh: OCHOBHBbIE MOHSITUSI TEOPHH BEPOSITHOCTEH, MCNOIb30BATH METOAbI TEOPHHU
BEpPOSITHOCTEH B MPakTH4YecKoi U NMpogeccHoHAILHON AeATeTbHOCTH, AJITOPUTMBbI
pelieHust CTAHAAPTHBIX 3a/1a4;

[Jlex/

1.2

Tema 7. Caryuaiinblie coobiTusl. Ciiyyaiinble BeJIMYMHBI.

KpaTkoe cogep:xanue: moHsiTHE CJIY4aiiHOro cOOBLITHS, BUAbI CJIYYaiiHBIX COOBITHI,
KJIAaCCH4YeCKoe onpe/iejeHue BepOTHOCTH, CBOHCTBAa BEPOSITHOCTH, CTATHCTHYECKOE
onpejeseHne BEPOSITHOCTH, €ro CBOIICTBO; oMpee/ieHHe CyMMBbI U IPOM3BeeHUsI
co0BITHS, TEOPEMBI CJIOKEHHS H YMHOKEHH s, C1eCTBUS U3 HUX; (popmy.ia mosIHOM
BEPOSATHOCTH, (hopmyia Baiieca; popmyiia bepnynu, popmysia Ilyaccona, jokanbHas
U HHTerpajabHas ¢gopmyaa Myaspa Jlamiiaca; BUABI cIy4aiiHbIX BeJIHYHH, 3aKOHBI
pacnpeneeHHs CJIYYaiiHbIX BeJMYHH, YHCI0BbIC XaPAKTEPUCTHKH CIIyYalHbBIX
BeJIMYHUH; IByMepHasi cily4yaiiHasi BeJIMYMHA, 3aKOH 00/IbIINX YHCeJI.




YMeTh: cBOGOAHO pemiaTh, 00001aTh, AaHAJIU3UPOBATH 321241 TEOPHH BEPOATHOCTEIN,
HCII0JIL30BATh METOABI TEOPHH BePOSTHOCTEH B IPAKTHYECKOH M MPodecCHOHATBHOI
eI TeJIbHOCTH; Pa30upaThesi B Mpo(ecCHOHATBHBIX BOMPOCaX, C(hOPMYTHPOBAHHBIX
Ha MAaTeMaTHYeCKOM SI3bIKe;

Biajners: HaBbIKAMH PUMEHATH METOAbI TEOPHH BEPOSITHOCTEH MPH ONMCAHUH
THINOBBIX MPO(ecCHOHATBHBIX 32124 U HCMO0Jb30BAHHE MATEMATHYECKIUX MeTO/I0B NPH
ux pemenun. /Ip/

13

Tema 7. Cayuaiinblie co0biTHsA. Ciry4yaiiHble BeTUYMHBI.

H3yunTh TeopeTHyeckuii MaTepuaja Ha OCHOBE JIEKIUI U PeKOMEeH/1yeMoii
JINTEPaTypPbl; NOATOTOBUTCS K MPAKTHYECKUM 3aHATHAM; YCTHOMY OIPOCY 10
BOIIPOCAM /UISI CAMONOATOTOBKH, PEIIEHHIO 3a1a4.

KpaTkoe conep:kaHue: HOHATHE CJIy4aifHOro COOBITHS, BUABI CIy4YaiiHbIX COOBITHIA,
KJIacCHYecKoe onpe/iejieHue BePOTHOCTH, CBOICTBAa BEPOSITHOCTH, CTATHCTHYECKOE
onpejeseHne BEPOSITHOCTH, €ro CBOIICTBO; oMpe/ie/ieHHe CyMMBbI U IPOM3BeeHUsI
co0BITHS, TEOPEMBI CJI0KEHHS M YMHOKEHHs1, CJ1eCTBUS U3 HUX; popMy.ia MOTHOM
BeposiTHOCTH, (popmyna Baiieca; popmyia bepuynnu, popmyna Ilyaccona, jokanbHas
U HHTerpajgbHas ¢popmyaa Myaspa Jlamiaca; BUABI cIy4aiiHbIX BeJTHYNH, 3aKOHbBI
pacnpeeeHus CJIY4aiiHbIX BeJITNYHH, YHCJI0BbIE XaPAKTEPHCTUKH CJIYyYaHHBIX
BeJIMYHH; IByMepPHasi cJIy4yaiiHasi BeJIMYNHA, 3aKOH 00JIbIINX YHCeJ.

3HaTh: OCHOBHbBIE IOHSITHS TEOPUHU BePOSATHOCTEl, HCIIOIb30BATH METOAbI TEOPUH
BEPOSITHOCTEl B MpakTH4YecKOi U nMpogeccuoHaILHON AeATeTbHOCTH, AITOPUTMbI
pelieHUs] CTAHJAPTHBIX 3a/1aY;

YMeTh: cBOOOAHO peliaTh, 000011aTh, AaHAJIM3UPOBATH 32]a4i TEOPUH BEPOSITHOCTEI,
HCNOJIB30BAaTh METO/IbI TEOPUH BEPOSATHOCTEH B MPaKTHYECKO# B MpodeccHoHAIbHOI
JIeATeTbHOCTH; PA30UpaThes B MPO(deccHOHATbHBIX BONPOCax, chopMyTHPOBAHHBIX
HAa MATEMATHYECKOM SI3bIKeE;

Buajners: HaBbIKAMH PUMEHSATH METOAbI TEOPHH BEPOSITHOCTEI NPH ONMUCAHUU
THIOBBIX NPOGeCcCHOHANBHBIX 32124 U HCNOJIb30BAHHE MATEMATHYECKUX METOA0B NPU
ux pemennu. /Cp/
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1.4

Tema 8. MatemaTu4eckasi craTucTuka I'eHepajibHas COBOKYNHOCTh. BeiOopka u
cnoco0bl ee opranuzanuu. OueHku napamerpoB. CTaTHCTHYECKOE OLleHUBAHHUE U
NMpOBepKa rumoTe3, CTAaTHCTHYECKHE METO/IbI 00PadOTKH IKCIEPUMEHTATBHBIX
JaHHBIX.

KpaTkoe cogep:xkaHue: NoHsITHE reHepPaJILHONH U BLIOOPOUHOIi COBOKYITHOCTH,
CTaTHCTHYECKOe pacnpeneneHne BLIOOPKH, MOJUTOH U THCTOIPAMMA; TOYEYHbIe U
HHTepBaJIbHbIE OLEHKH, CTATUCTHYEeCKHE OLleHKH, TPOBEPKa THII0Te3.

3HATh: OCHOBHBbIE MOHSITHSI MAaTEeMATHYECKOI CTATHCTHKH, HCII0Jb30BATh METOABI
MaTeMaTHYeCKOH CTATHCTUKHU B MPAKTHYECKOH U NPodecCHOHAILHON NeATeJbHOCTH,
AJIrOPUTMBI pPellleHus] CTAHAAPTHBIX 3a/1a4, MeTOABI MaTeMaTH4eCKOi 00padoTkn
naHubIx; /Jlex/

1.5

Tema 8. MatemaTuueckasi craTucTuka ['eHepajibHasi COBOKYNmHOCTh. BbiOopka u
cnocodbl ee oprann3anun. Ouenku napamerpoB. CTaTucTuyeckoe oleHNBaHNe U
NpoBepKa runoTe3, CTaTHCTHYECKHE METO/Ibl 00pa00TKH IKCIePHMEHTAIbHbBIX
JaHHBIX.

KpaTkoe conep:kaHne: NOHSTHE I'eHePATbHON M BEIOOPOYHONi COBOKYITHOCTH,
CTATHCTHYECKOe pacnpe/eieHne BbIGOPKH, NOJUIOH U THCTOIPAaMMa; TOYeUHbIe U
HHTePBaJbHbIE OLEHKH, CTATUCTHYECKHE OLIeHKH, TPOBepPKa rUIoTe3.

YMeTh: cBOOOAHO peliaTh, 000011aTh, AHAJTU3UPOBATH 32Ja41 MAaTeMAaTHYECKOM
CTATHCTUKH, HCIOJIb30BATh METO/Ibl MATEMATHYECKOH CTATUCTHKH B NPAKTHYECKOI U
npogeccnoHaJIbLHOM NeATEIbHOCTH;

Buajers: HaBbIKAMH NPUMEHSITH METOAbI MATEMATHYECKOW CTATHCTUKH MPH
ONMCAHMM THIOBBIX MPO(eCcCHOHATBHBIX 32124 M HCN0JIL30BAHHE MAaTeMATHYeCKHX
MeTo0B NpH ux pemennu. /IIp/

1.6

Tema 8. MatemaTudeckasi ctraTucTuka ['eHepajibHasi COBOKYNHOCTh. BeiOopka u
cnoco0bl ee opranusanuu. Ouenku napameTpoB. CTaTucTHYeCcKOe OLlEHMBaHNE U
NMpoBepKa runoTe3, CTAaTHCTHYECKHE METO/IbI 00Pad0TKH IKCIEePHUMEHTATbHBIX
JaHHBIX.

H3yuuTh TeopeTHYecKnii MaTepHaJl Ha OCHOBE JICKIUI H PEKOMEHYyeMO
JINTEPATYPbI; MOATOTOBUTCS K MPAKTHYECKUM 3aHATHSIM; YCTHOMY OIPOCY 10
BONpOCaM AJIsl CAMONOATOTOBKH, PellIeHUI0 3a1a4.

KpaTkoe cogepsxaHue: NoOHsITHE reHePAJbLHONH H BLIOOPOYHON COBOKYIHOCTH,
CTATHCTHYECKOE pacnpe/iesieHe BHIOOPKHU, MOJUTOH U THCTOTPaMMa; TOYeYHbIe 1
HHTePBAaJbHbIE OLEHKH, CTATUCTHYECKHE OLIeHKH, TPOBEPKa rUIOoTe3.

3HaTh: OCHOBHbIE MOHATHS MATEMATHYECKOIi CTATHCTHKHU, HCI0JIb30BATH METO/bI
MATEMATHYECKOH CTATHCTHKH B IPAKTHYECKOH U MPOodeCCHOHAILHOM JeATeIbHOCTH,
AJITOPUTMBI PellleHHs] CTAHAAPTHBIX 32/1a4, MeTO/Ibl MaTeMaTH4YeCKoi 00padoTKu
JAHHBIX;

YMeTh: cBOOOAHO pemiaTh, 000011aTh, AaHAJU3UPOBATH 3aJa41 MaTeMaTHYecKOoi
CTATHCTHKH, HCIIO0JIb30BATh METO/Ibl MaTeMaTH4YeCKON CTATHCTHKH B NPAKTHYECKOIl 1
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npodecCHOHATIBHOM /1eSITeJIbHOCTH;

Buajsers: HaBbIKAaMH PUMEHSATH METOAbI MATEMATHYECKON CTATUCTUKH MPH
ONUCAHUM TUIOBBIX NPOdeCcCHOHAIBLHBIX 32124 M HCII0JIb30BAHME MATEMATHYECKUX
MeTOJ0B NPH UX pelIeHUuM.

/Cp/

1.7

IMoaroroBka u NpoBeieHHE YK3aMeHA.

3naeT MeTOabI cOOpa, 00PA0OTKH M AHAIU3A TAHHBIX, HEOOXOAMMBIX /s pellleHus
ynpaBJieHYeCKHX 32/1a4, COBPeMEHHbIe HHTE/JIEKTYAJIbHO-TIOUCKOBBIE CHCTEMBI,
NporpaMMHbIe MPOAYKTHI ISl pelieHus Mpo(deccHOHATBLHBIX 3a/1a4.

YMeeT BHIOUPATH H HCMOJIB30BATH aJleKBATHBIE COAEPKAHNIO MPO(decCHOHATBLHBIX
3a/1a4 MeTObI 00Pa0OTKH M AHAJIN32a IaHHBIX, OLEHUBATH BO3MOKHOCTH U
1eJ1ec000Pa3HOCTh HCMOJIL30BAHMS HH(PPOBBIX TEXHOJIOTHI B 1€ATEILHOCTH
OpraHu3alnMM.

Buiajeetr HaBBIKAMH MCIOJIL30BAHUSI COBPEMEHHOT0 HHCTPYMEHTAPHUs 00padoTKH U
HHTEJUIEKTYAJIbHOT0 aHAIW3a NH(POPMALUH, HEOOXOTUMBIX [IJIsl pelIeHust
MOCTABJIEHHBIX YIIPABJIE€HYECKUX 3a/1a4.

/Ox3amen/

36

| 4. POPMA MTIPOMEXYTOYHOM ATTECTAIINA

Jk3amen: 1,2,3 cemectp
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Pa3paborunk nporpammel JI.K. Tyuknna 4/{ // -
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HN.o. 3aB. xadpenpoit OnuHokosa E.B. (LA
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