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Cuernpanusanus/

TexHOoJIOrHYeCKHE MPolecchl H 000py/I0BaHHE MPON3BOICTBEHHBIX CHCTEM
HaTPaBJICHHOCTH(TIPOGUIIB):

| 1. IIEJIX U 3AJTIAYN OCBOEHUSA JTUCITUIIJIMHBI (MOAY JIST)

1.1. Oenn:

1. [MoxroroBka B 00acTH GyHIaMEHTAIBHON MaTeMaTHKU

2. [IpuBUTHE HABBIKOB COBPEMEHHBIX BUI0B MATEMATUYECKOTO MBIIIJICHUS

3. ®opMupoBaHUE MaTEMaTHIECKOH KyIbTYPHI CTYICHTOB

4. OBnageHue COBPEMEHHBIM MaTeMaTHYECKUM alllapaToM A JalbHEHIIero CIOIb30BaHMUs B APYTUX 00TACTSIX 3HAHUS

1.2. 3agaum:

1. CDOpMHpOBaHI/Ie TOTOBHOCTHU UCIIOJIb30BaHUA MAaTCMAaTHYCCKNX METOJ0B B HpaKTH‘-IeCKOfI u HpO(i)eCCHOHaJ'ILHOfI JACATCIIBHOCTHU

2. @opMUpOBaHUE YMEHUS Pa30UpaThCs B IPOGHECCHOHANBHBIX BOIPOCaX, CHOPMYIUPOBAHHBIX HA MATEMaTUUECKOM SI3bIKE

3. HpI/IMeHeHI/Ie MaTEMaTUYECKNUX TTOHSITHI HpI/I OIMMCAHUU THUITIOBBIX HpO(beCCI/IOHaHBHLIX 3a4a49 U UCIIOJIb30BAHUC MATECMATUYCCKUX
METOO0B HpI/I ux peH.IEHI/II/I

2. POPMUPYEMBIE KOMIIETEHIIMN U UHAWUKATOPBI UX TOCTHXXEHUS

OIIK-1 : Cnocoden NPUMECHATDb €CTECCTBCHHOHAYYHbBIC oﬁmenﬂmeﬂepnue 3HAHUSA, METOAbI MATCMATUYCCKOI'0 aHAJIU3Aa U
MOJEJIMPOBAHUA B l'lpO(l)eCCP[OHaJ]];HOﬁ JACATCIBHOCTH

OIIK-1.1: 3naer I10JIOKCHUA, 3aKOHbI 1 METO/IbI B 00J1aCTH €CTECTBEHHBIX HayK 1 MAaTEMaTUKH, IIPUKIIAAHBIC KOMIIBIOTECPHBIC
IporpaMmbI I BBIYMCIICHU: HanMCHOBaHU, BO3BMOXXHOCTHU U IOPAJOK pa6OTLI B HUX

OI1K-1.2 : YMeer aHaIU3UpoOBaTh 33a91 IpOoGeCCHOHATBHOMN NeATEIbHOCTH Ha OCHOBE MOJI0KEHHUH, 3aKOHOB M METOJIOB B 00JIaCTH
€CTECTBEHHBIX HayK U MaTeMaTHUKU

OIIK-1.3 : Bnageet HaBbIKaM¥ aHaIM3a 3a1a4 NPOPECCHOHAILHOM IEATSILHOCTH HAa OCHOBE MOJIOXKCHUH, 3aKOHOB U METOZIOB B
00J1aCTH €CTECTBEHHBIX HayK U MaTeMaTHKU

3. KPATKASI XAPAKTEPUCTHKA COJEPKAHUSA YUEBHOW JACITATIIAHBI

Kon [pax.
TeMbl, TIAHUPYEMBbIC PE3YJIbTATHI UX OCBOCHHS Cemectp | Yacos
3aHATHU TIOJIT.

Tema 1. MaTpuns! n onpeneautesan. Mceienopanne cucreMbl JIMHEHBIX YPaBHEHMIA.
BexTopbl, onepanuu HaJl BEKTOPaMH.

Kpartkoe conepsxanue: onpeaenenne MaTpul, BUIbl MATPHULL, ONlePALUH HAJ
MATPULIAMH, CBOCTBA ONepalMii HAI MATPHLIAMH, Olpe/iesieHre TIOHATUSI MUHOP U
anredpauyeckoe 10M0JHeHHe; BbIYMCIEHHe onpeenTeeii, cBoiicTBa
onpeaenuTesieii; onpeneJeHue H BHJ CHCTeM JHHEHHBIX aJire0panyecKux ypaBHeHHI,
HCCIe0BAHUE CHCTEM JIHHEHHBIX aJIre0pandecKuX ypaBHEHUI HA COBMECTHOCTb M
onpeaeaIeHHOCTb, METOAbI PelIeHUs CHCTeM JIMHEHHBIX aJre0pandecKux ypaBHeHHUI;
peleHHe CHCTEM JTHHEeHHBIX OJHOPOJAHBIX YPABHEHHUI; aJITOPUTM HAXO0KICHHs 0011ero
U PYHIAMEHTAJBHOI0 PeLICHUI CUCTeM JIMHEIlHbIX YPABHEHUI; onpeaeieHue U
MOHSATHE BEKTOPA, JUHeHbIe ONepaluy HaJ BeKTOPaMH, KOJJIMHEAPHOCTb U

11 KOMILJIAHAPHOCTh BEKTOPOB, MOHATHE CKAJSIPHOIO IIPOM3BEACHUS H €r0 CBOMCTBA, 1 2 0
MOHSATHE BEKTOPHOI0 NPOM3BeeHHUs U ero CBOICTBA, IIOHSITHS CMELIAHHOTO
NPOU3BE/ICHNS U €ro CBOICTBa, IPUMEHEeHHe BEKTOPOB; onpe/eeHIs H CBOCTBA
JINHEIHOH 3aBHCUMOCTH M JIMHEIHO! He3aBHCUMOCTH BEKTOPOB; ONpeaeaeHne
NMOHATHUSA 0a3uca, pa3jioKeHHe BeKTopa 1o 0a3ucy, NOHATHE KOOPJAHHAT BEKTOPOB,
pa3jioikeHHe BEKTOpPa M0 KOOPIAUHATAM BEKTOPOB 0a3uca, NOHATHE BEKTOPHOT O
NMPOCTPAHCTBA.

3HaTh: OCHOBHbIE MOHATHS U METO/IbI JIMHEITHOI H BEeKTOPHOIi a/1redphl, HCNOJb30BATH
MeTO/1bI JIMHEeliHOi M BeKTOPHOIi a/1red0pbl B MPAKTHYECKOI U NPogecCHOHATBLHOMI
AesiTeJIbHOCTH

/Jlex/

Tema 1. MaTpuns! n onpeneautenn. MccienoBanue cucreMbl JIMHEHBIX yPaBHEHUI.
BexTopbl, onepanuu HaJl BEKTOPaMH.

Kpartkoe conepxxanne: Onepanuu HaJ MaTpHLaMH, CBOIiCTBa onepanuii HaQ
MATPULIAMH, HAXO0KACHH MHHOPA U aJre0panveckoro 0NM0JIHeHNs ; BbIYHCJICHHe
omnpeeuTeseid, CBOMCTBA oNpeaeauTeIeil; nccjieJ0BaHue CUCTeM JIMHEeHHbIX
aJiredpanyecKuX ypaBHeHHii HA COBMECTHOCTD U OIpe/leIeHHOCTh, MeTO/bl PellIeHHsI
CHCTeM JIMHEeHHBIX ajire0panuecKuX ypaBHeHHil; pellleHue CHCTeM JIMHeiHbIX
OJHOPOJHBIX YPABHEHHH; HAX0KIeHHe 001ero u PyHAaMeHTaJIbHOr0 pelleH Ui
CHCTeM JIMHEHHBIX YPABHEHMI; JIMHelHble ollepally HaJl BEKTOPaMHu, onpeje/ieHue
KOJUIMHEAPHOCTH U KOMILUIAHAPHOCTH BEKTOPOB, BHIYHCJIEHHE CKAJISIPHOIO

1.2




Npou3BeJeHUs U
NpHMeHeHHe CBOMCTB K pellieHHIO 3a/1a4, BbIYHC/IeHHEe BEKTOPHOI0 TPOM3BeIeHUs 1
NpHMeHeHUe CBOMCTB K PelIeHHI0 32/1a4, BLIYUCIeHUE CMEIIAHHOT0 NPOU3BEIeHH 1
NpHMeHeHNe CBOMCTB K PelleHHI0 32/1a4, IPMMeHEeHHe BEKTOPOB K PellleHUI0 3a/1a4;
HcceI0BaHHE CHCTEeMbI BEKTOPOB HA JTUHEHHYI0 3aBHCHMOCTb H JIHHEHHYI0
HE3aBHCHMOCTB; HAX0XK/IeHHe 0a3uca, pa3jioyKeHue BEKTOPa Mo 0a3ucy, pasjoxKeHue
BEKTOPA 10 KOOPAMHATAM BeKTOPOB 0a3uca.

YMeTh: cB0O0GOIHO peliaTh, 00001aTh, AaHAJTU3NPOBATH 32/1a4M JUHEIHOI U BEeKTOPHOM
airedpsbl, HCMOJIb30BATHL METOAbI JIMHEHHOI 1 BEKTOPHOI aJredpbl B MPaKTUYeCKOH 1
npodeccCHOHATBLHOM 1esITeJIbHOCTH;

Bianerb: HaBbIKAMY MPUMEHATH MAaTeMATHYECKHE MOHATHUS JIMHEHHOM U BEKTOPHOI
ajare0psl NPU ONMMCAHUM THIOBBIX MPOo(deccHoOHATBHBIX 32124 U HCIO0JIb30BAHHE
MaTeMaTHYeCKHUX MEeTO/I0B IPH MX pPelIeHH .

Mp/

1.3

Tema 1. MaTpuusl u onpeaeantenan. UcciienoBanue cucreMbl JIMHEHHBIX YPaBHEHMIA.
BexTopbl, onepanun Ha/l BEKTOPaMHU.

H3yunTh TeopeTHYeCKHH MaTepHal HA OCHOBE JIEKIHUH H PEKOMEHYeMOH
JIMTEPaTypbl; NOATOTOBUTCSH K NPAKTUYECKHM 3aHATHAM; YCTHOMY ONpoOCy 10
BOIIPOCAaM VISl CAMONIOATOTOBKH, PEeIlIeHHI0 3a1aY.

Kpartkoe conep:kanue: onpeaeneHne MaTpul, BUAbl MATPHULL, ONlepPALlUU HA
MaTpPULIAMHU, CBOIiCTBA ONepanMii HAl MATPULIAMMU, ONpeesieHie TIOHATHSI MUHOP U
ajreépauyeckoe 10N0JHeHHe; BHIYHCICHHE ONPeesuTe/eil, cBolicTBa
oIpeeauTeeli; onpeaejieHue U BUJ CHCTeM JHHEHBIX ajiredpanyecKuX ypaBHeHMid,
HcclIeloOBaHNe CHCTeM JIMHEHHBIX aire0panyecKux ypaBHeHUii HA COBMECTHOCTb U
onpeeeHHOCTb, METO/IbI PellleHUsl CHCTeM JMHEHHbIX ajiredpanyecKux ypaBHeHUIi;
peleHue cucTeM JUHEHHBIX OTHOPOIHBIX YPaBHEHMIi; aJITOPUTM HAXOKIEHHUS 001IEero
u (pyHIaAMEHTAJIBLHOI0 pellleHuii cucTeM JIMHEHHBIX YPaBHEHH; onpenesienne u
NOHSATHE BEKTOPA, TUHEHHbIe ONlepaliii HajJl BeKTOPAMH, KOJIMHEAPHOCTb U
KOMILIAHAPHOCTb BEKTOPOB, NIOHSATHE CKAJSPHOr0 NIPOM3BeeHNs U ero cBoiicTBa,
NOHSITHE BEKTOPHOI0 MIPOU3BeeHMs U ero CBOiCTBA, MOHATUS CMELIAHHOI0
NIpoM3Be/IeHUs M ero CBOCTBA, IPUMEHEeHUe BEeKTOPOB; ONpee/IeHUus U CBOlicTBa
JINHEeIHOo#i 3aBUCHMOCTH U JTUHEiHOH He3aBUCMMOCTH BEKTOPOB; onpe/aeeHne
NMOHATHSA 0a3uca, pa3jioKeHHe BeKTopa no 6azucy, NOHATHE KOOPAUHAT BEKTOPOB,
pa3JioikeHHe BeKTOpa M0 KOOPAMHATAM BeKTOPOB 0a3uca, MOHATHE BEKTOPHOIO
NPOCTPAHCTBA.

3HaTh: OCHOBHbIE OHSITHS M MeTO/AbI JIMHEHHOIi M BeKTOPHO aJredpbl, HCNOJIb30BATH
MeTO/bI JINHEIHOH ¥ BEKTOPHOI a/1re0pbl B NPaKTH4YeCKOW U NMpodeccHoHaNbHOMI
AesITeJIbHOCTH;

YMeTh: cB00OOAHO pemiaTh, 000011aTh, AHAJIH3NPOBATD 33124 JUHEHHON U BEKTOPHOI
anredpsbl, HCMOJIb30BATH METO/IbI JINHEITHOI U BEKTOPHOM anredpbl B MPAKTHYECKOH 1
npo¢ecCHOHATBHOM IesiITeIbHOCTH;

Biagers: HaBbBIKAMH NPUMEHATHL MaTeMAaTHYECKHE MOHATHS JIMHECIHON H BEKTOPHOM
aJredpbl NpH ONHCAHUU THIOBBIX NPodeccHOHAIBLHBIX 3224 H HCN0JIbL30BAHHE
MaTeMATH4YeCKHX MeTOJ0B IPH UX PellleHHH.

/Cp/

48

1.4

Tema 2. AHaanTH4eckasi reomeTpus. IIpsiMasi Ha NJIOCKOCTH U B IPOCTPAHCTBE.
IInockocth. Kpusbie BTOporo nopsiaka. IllopepxnocTu BTOporo nopsiaka.

Kpartkoe coaep:kanue: onpeejieHne 1 BUIbl Pa3IUYHbIX YPaBHEHH I NPSAMOii Ha
MJIOCKOCTH, YCJIOBHS NMAPAJJIEJIbHOCTH H NEPHEeHIUKYIAPHOCTH NPSAMBIX, YroJ MEKIAY
NPSIMBIMH; BbIBO/I YPABHEHHUI OKPY’KHOCTH, JIITUIICA, THIIEPOOJIbI U MapadoJIbl;
IJIOCKOCTD, 0011[ee YPaBHEHHUE MJIOCKOCTH, B3AUMHOE PACII0JI0KeHHe MI0CKOCTe, yroa
MeKAy MJI0CKOCTSIMU, PACCTOSIHME OT TOUYKH /10 IIJIOCKOCTH; 0011ee U KAHOHHYecKoe
YpPaBHeHHe NPSIMOii B MPOCTPAHCTBE, YIoJI MeK1y NPSIMBIMH B IPOCTPAHCTBe,
B3aHMHO€ PacIoJiosKeHHe NPSIMOHi ¥ IJIOCKOCTH; HCCIel0BaHHe TOBEPXHOCTell BTOPOro
NMOPSAKA METOA0M NAPAJLIEIbHBIX CCYCHU I, KAHOHUYECKUI BU] YPABHECHHU I
NMOBepXHOCTel BTOPOro Mopsiaka.

3HaTh: OCHOBHbBIE MOHATHA M METO/IbI AHAJIMTUYECKOI reOMeTPHHU, HABBIKU
HCNOJIB30BAHMS MATEMATHYECKUX METOI0B AHAJIUTHYECKOIf reoMeTPHHU B
NpaKTH4YecKOi U MpogeccHOHAIBLHOM AesATeJbHOCTH;

[Jlex/

15

Tema 2. AnajuTH4eckas reometpus. [Ipsimasi Ha NVIOCKOCTH U B MPOCTPaHCTBe.
Ilnockocts. KpuBbie BTOporo nopsaka. [loBepXxHocTH BTOPOro nopsiika.

Kpartkoe conepikanue: onpeieieHne ¥ BHIbl Pa3INYHbIX yPaBHeHH I NPAMOii Ha
IJIOCKOCTH, YCJIOBHSA NAapaJlIeTbHOCTH U NEePNeHIUKYISAPHOCTH NPSMBIX, YT0JI MEKAY
NPSAMBIMH; BLIBOJ YPABHEHHIi OKPY’KHOCTH, 3JUIMIICA, THIIEP00IbI M TAPa0d0JIbl;
IJIOCKOCTD, 0011[ee yPaBHEHHE MJIOCKOCTH, B3aUMHOE PACIIOJI0KeHH e MII0CKOCTe, yroa
MesKIY MJI0CKOCTAMH, PACCTOSTHHE OT TOYKH /10 IUIOCKOCTH; 001ee U




KAaHOHMYeCKOe YPAaBHEHHe NPAMOii B IPOCTPAHCTBE, YI0JI MeK1Y NPSIMBIMH B
NPOCTPAHCTBE, B3AaUMHOE PACIOJIOKeHHe MPSIMOI U MJIOCKOCTH; HCCJIeI0BAHHE
MOBepXHOCTel BTOPOro MOpsiAka MeTO0M Napajlie]bHbIX ceYeHUH, KAHOHUYeCKHUIi
BH/1 YPABHEHHUIi MOBEPXHOCTEH BTOPOro nopsiaka.

YMeTh: cB0OGOAHO pemiaTh, 000011aTh, AHAJTU3UPOBATH 3aJa4U AHAJIUTHYECKOMH
reoMeTpMH, UCI0Jb30BaTh MATEMATHYECKHE METO/Ibl AHAJIMTHYECKOH reoOMeTpHHU B
NPaKTH4YeCcKOi U MPo¢ecCHOHAIBLHOM NeATeJbHOCTH;

Baajners: HaBbIKAMH PUMEHATH MaTeMATHYeCKHE MOHATUSA AHATHTHYECKOI
reoMeTpHH NMPHU ONMMCAHUM THIOBBIX MPO(ecCHOHAIbHBIX 32124 U UCN0JIL30BaHue
MaTeMaTH4eCKHX MeTO10B npu ux pemenun. /Ilp/

1.6

Tema 2. AHajauTH4eckas reomerpus. [Ipsimasi Ha IVIOCKOCTH U B NPOCTPaHCTBe.
IInockocts. Kpusbie BTOpOro nopsiaka. IlopepxnocTu BTOpOro nmopsiaka.

H3yuuTts TeopeTHuecKHii MATepHaJl Ha OCHOBE JICKIUI H PpeKOMeHyeMOo
JINTEPATYPhl; MOATOTOBUTCH K MPAKTHYECKHM 3aHATHAM; YCTHOMY ONPOCY 1O
BOIIPOCAM /UISI CAMONIOATOTOBKH, PEIIEHHIO 3a/1a4.

Kpartkoe conep:kanue: onpeaeeHne ¥ BUIbl Pa3INYHbIX YPaBHeHHUI NPAMOii Ha
IJIOCKOCTH, YCJIOBHSA NAapaJJIeIbHOCTH U NEePNeHINKYISAPHOCTH NPSAMBIX, YT0JI MEKAY
NPAMBIMH; BbIBOJ YPABHEHHIi OKPY/KHOCTH, JJLIUIICA, THIIEPOO0JILI M 1apa0oJIbl;
IJIOCKOCTD, 0011[ee YyPaBHEHHE MJIOCKOCTH, B3AHMHOE PACIIOJI0KEeHHU e MI0CKOCTel, yros
MeEKIY MJIOCKOCTAIMH, PACCTOSTHHE OT TOYKH /I0 IJIOCKOCTH; 001ee U KAHOHUYECKoe
YpPaBHeHHe MPSIMOii B MPOCTPAHCTBE, YIoJI Me:KAy NPSIMBIMU B IPOCTPAHCTBE,
B3aHMHOE PacIoJI0KeHne MPSIMOI M IJIOCKOCTH; HCCJIeJ0BaHNe MTOBEPXHOCTeH BTOPOro
NMOPsAAKA MEeTO/I0M MapaJliebHbIX CeYeHUH, KAHOHUYEeCKHIl BU/ ypaBHEHMI{
NMOBepXHOCTell BTOPOro Mopsiaka.

3HaTbh: OCHOBHbBIE NOHSATHA M METO/bl AHATUTHYECKOI reoMeTPHH, HABBIKH
HCNOJIB30BAHUS MATEMATHYECKHUX METOI0B AHAJINUTHYECKOIi reoMeTPUHU B
NPaKTH4YecKOi U MpogecCHOHAIBLHOM NeATeJbHOCTH;

YMeTh: cBOOOAHO pemiaTh, 00001aTh, AHAJIU3UPOBATH 32/1a41 AHAJTUTHYECKOM
reoMeTpHH, UCIOJIb30BATh MATEMATHYECKHE METO/Ibl AHAJIMTHYECKOI reOMeTPUH B
NPaKTHYecKoi U MpogeccHOHAILHOM NesTeJIbHOCTH;

Baaners: HaBbIKAaMH PUMEHATH MaTeMaTHYeCKHe MOHATUS AHATHTHYECKOi
reoMeTpMH NPHU ONMCAHUU THIOBBIX NMPO(decCHOHAIBHBIX 32124 U HCI0JIb30BAHUE
MaTeMaTH4eCKHX MeTOA0B NpH ux pemenun. /Cp/
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1.7

IMoaroToBKa U MpoBeAeHHE DIK3AMeHA

3HaTh: OCHOBHBbIE MOHSITHSI M MeTO/bI JINHEIHOI N BEeKTOPHOM anredpsl, n
AHATNTHYECKOI reOMeTPHH, HCIO0JIb30BATH MEeTO/AbI JIMHEHHOI M BeKTOPHOIi ajaredpbl,
U AaHAITUTHYeCKOli reOMeTPUM B MPAKTHYECKOH M MPo(ecCHOHATBbHOI 1esiTeJIbHOCTH
YMeTh: cBO0OOAHO pemiaTh, 000011aTh, AHAJIM3UPOBATD 321241 JHHEHHONH U BEKTOPHOMI
anredpsl, 1 AaHAJTUTHYECKOIH reOMeTPHHU, HCIOJIL30BATh METO/IbI JTUHEHHON 1
BEKTOPHOI aJre0psol, 1 aHAJIUTHYECKOI reOMeTPUH B MPAKTHYECKOH 1
npo¢ecCHOHATBHOM 1esiTeIbHOCTH;

Bnagerb: HaBBIKAMM NPUMEHATH MaTeMaTHYeCKHe NMOHSITHS JINHEITHO! 1 BeKTOPHOM
anredpsbl, 1 AHAJUTHYECKOH reOMeTPHHU NP ONMCAHUH THIIOBBIX NPO(ecCHOHATbHBIX
3aJa4 M MCMOJIb30BAHME MaTeMATHYeCKHUX METO/I0B NP UX PelleHN .

/Ox3amen/

27

11

Tema 3. ®ynknuuu u npeaesbl. HenpepsiBHocTh GpyHkuuu. [IpousBoanas u ee
NpHMeHeHue.

KpaTkoe conep:xanue: onpeneaenne GyHKINH, CBOICTBA PyHKIHNH, KIaccuPpuKaIus
(pyHknmii; onpenesieHne NOHATHS NPeIeIa YHCI0BOH IOCIECA0BATEILHOCTH, CBOICTBA;
onpejeeHns NOHATHSA Npeaesa GQyHKIHUH, CBOHCTBA, 0OCHOBHBIE IPHEMbI BbIYHCICHHS
Npe/ieJioB, EPBbIH U BTOPOH 3aMedaTe/ibHbIe Npe/ielibl; onpeeaeHne HePepbIBHOCTH
(yHkumnn, K1accupuKkanus ToYeK pa3pbiBa; onpeaeaeHre NPOU3BOIHOM, MPaBUJIa
auddepeHuHpoBaHus, TPOU3BOAHAS CJI0XKHOI, HesIBHOMH, 00paTHOIA,
napamMeTrpu4eckoi (pyHKIHMi1; NPUMeHeHHe IPOU3BOIHON NPH BBIYMCICHHH NPeE/iesIoB
(yHkumii; HeoOXoaMMOe U A0CTATOYHbIE YCJIOBUS HAXO0KIEHUS IPOMEKYTKOB
BO3pAacTaHHUsA M YObIBAHUS; MOHATHE TOYKH IKCTPEeMyMa, He0O0OX0IUMOe H J0CTATOYHbIE
YCJIOBHS CyIIECTBOBAHMS TOYEK IKCTPEMYMa; MOHATHE TOYKH Neperuda, Heo0xoanumoe
U I0CTATOYHOE yCJIOBHE CYIIeCTBOBAHUE TOYKH Nepernda, MpoMe:KyTKH BBIITYKJIOCTH H
BOTHYTOCTH; HaXO0KAeHHEe ACUMNTOT rpadgukoB GpyHkuuii, cxema ucciaeqoBaHust
(yHkuun 1 nocrpoenns ee rpaduka; onpenejeHue NPOU3BOAHOI HECKOIBKHX
He3aBHCHMBbIX llepeMeHHBIX, YACTHbIe MPOM3BOJAHbIE, IKCTPEMYM (PyHKIMHU ABYX
He3aBHCHMBbIX NlepeMeHHbIX.

3HaTh: OCHOBHBIE MOHSATHA M METO/IbI BHIYUCICHHUS MPe/1eJI0B YHCIOBBIX
nocJjeA0BaTe/IbHOCTeil M QyHKI Ui, OCHOBHBIC NOHATHSA AU (PP epeHnaTbLHOro
HCYHCJICHHS], IPABUJIA, METObI M CIIOCO0bI peleHus! 32124, HCII0JIb30BaHNe METO/10B
MaTeMaTHYeCKOI0 AHAJIM3a B IPAKTHYeCKOH U MPo(decCHOHATBbHOM AesiTeJIbHOCTH;
[Jlex/

1.2

Tema 3. ®ynkuuu u npenebl. HenpepbiBHocTh hynkuuu. [IpousBoanas u ee
NpHMeHeHHue.




KpaTkoe conep:xanue: onpeaeneane GyHKINH, CBOICTBA PyHKINH, KIacCH(pUKAIUS
(yHknmii; onpeneseHne NOHATHS Npe/eia YACJI0BOH MOCJIeA0BATEILHOCTH, CBOICTBA;
onpejeseHUs MOHATHSA Npeaesa GyHKIHUH, CBOHCTBA, 0OCHOBHbIE IIPHEMbI BbIYHCIEHHUS
npe/eioB, NEPBbI U BTOPOii 3aMedaTe/ibHbIe Mpe/iesibl; onpeaeaeHne HelpepbIBHOCTH
(yHkuun, K1accupuKanus ToYeK pa3pbiBa U UX ONpese/ieHne; onpeaeaeHue
Npou3BOAHOM, NpaBuJa quddepeHuNpPoBaHUS, BHIYUCIEHHE TPOU3BOIHOI CI0KHOM,
HesIBHOI, 00paTHOM, MapaMeTpu4ecKoii PyHKIUIi; MPUMeHeHUe MPOU3BOAHON MpH
BBIYMCJIEHUH NpeeoB PyHKIMI; Heo0X0AMMoe U T0CTATOYHbIE YCJIOBHS HAX0KIEHUS
NMPOMEKYTKOB BO3PACTAHUSA U YOBIBAHNS; IOHATHE TOYKH IKCTPEMYyMa, He00X01uMoe
U I0CTATOYHBIE YCJIOBHS CYIIECTBOBAHUS TOUEK IKCTPEMYMa; MOHATHE TOYKH
neperu6a, Heo0X01UMOe U J0CTATOYHOE YCJIOBHE CYlIeCTBOBAHME TOUKHU Neperunda,
HaXO0’KJAeHHe MPOMEKYTKOB BBINYKJIOCTH U BOTHYTOCTH; HAXO0KAeHHEe ACHMITOT
rpapukoB GyHKIH, cxeMa uccaeA0BaHus GYHKIMHU U MOCTPOEHUsI ee TpauKa;
onpejeeHne NPOU3BOIHON HECKOJbKHX He3aBUCUMBIX NlepeMEHHbIX, YaCTHbIE
NPON3BOJHBIE, IKCTPEMYM (PYHKIMHU IBYX He3aBUCHMBIX IlepeMeHHBIX.

YMeTh: pemiaTh npeaesbl YHCJIOBBIX NOCJIeA0BaTebHOCTEH H GyHKIHUIA, CBOOOTHO
pelaTts, 000011aTh, AHAJIM3UPOBATH 3a1a4u AH(PepeHINaTbHOT0 HCUHCIeHNS,
HCNOJIB30BaTh MeTOAbI A (¢ epeHInaTBbHOr0 HCYHCICHHS B IPAKTHYECKOH 1
npogecCHOHATBHOM 1esITeJIbHOCTH;

Baajners: HaBbIKaMH PUMEHATH MeTOAbI UG (epeHINaIbHOI0 HCHHCICHUA IPH
ONMCAaHUM THIOBBIX NPOd)ecCHOHANBHBIX 32/1a4.

Mp/

13

Tema 3. ®ynknuuu u npeaesbl. HenpepbsiBHocTh pyHkuuu. [IpousBoanas u ee
NpHMeHeHue.

H3yuuTth TeopeTnyeckuii MaTepual Ha OCHOBE JEeKIU U peKOMeHIyeMOoii
JIMTEPaTypbl; NOATOTOBUTCS K MPAKTUYECKUM 3aHATHAM; YCTHOMY ONpocCy o
BOIIPOCAM /UISI CAMOTNIOATOTOBKH, PEIIEHHIO 3a/1a4.

KpaTkoe cogep:xanue: onpeaeaenne GQyHKINH, CBOICTBA PyHKIMH, KIaccupUKAIUS
(GyHKUUIi; onpesie/ieHNe NOHATHS NIPeeJia YHCJI0BOM N0c/1eJ0BaTeIbHOCTH, CBOICTBA;
onpeeeHus MOHATHSA Npeaesa GyHKIUU, CBOHCTBA, OCHOBHBbIE IPHMeMbl BbIYHCICHUS
npeieJioB, EPBbIH U BTOPOii 3aMedaTe/bHbIe Npe/ie/ibl; onpeaeleHle HelMpepbIBHOCTH
(ynkuun, kiaccupukanus ToUeK pa3pbiBa; onpeaeleHue NPOU3BOAHOI, MpaBua
nug¢epeHIMPOBAHNS, IPOU3BOIHAS CJI0KHOI, HESIBHOI, 00paTHOMH,
napaMeTpu4eckoil pyHKIMii; NpUMeHeHHe MPOU3BOAHOI NP BHIYNCIEHUH NPEIEIOB
(yHkumii; HeodXoaMMOE U I0CTATOYHBIE YCJIOBUS HAXO0KIEHUS IPOMEKYTKOB
BO3pacTaHus M YObIBAHUS; MOHSATHE TOYKH IKCTPEMyMa, HEOOX0IUMOE U J0CTATOYHbIE
YCJIOBHSI CYIIeCTBOBAHHUS TOYEK IKCTPeMyMa; MOHSATHE TOYKH Neperuda, Heo0XoauMoe
U I0CTATOYHOE YCJIOBHE CYIIeCTBOBAHUE TOUYKH Nepernda, MpoMe:KyTKH BBIMYKJIOCTH H
BOTHYTOCTH; HAXO0KICHUE ACUMITOT rpa¢uKkoB PyHKUMHA, cXeMa UCCICAOBAHUS
¢GyHkuun U nocrpoeHus ee rpaduka; onpeaesieHue NPOU3BOIHON HECKOJIbKHX
HE3aBHCHMBbIX NlepeMEeHHBIX, YaCTHbIE NPOU3BOAHBIE, IKCTPeMYM (PYHKIIUHU IBYX
HE3aBHCHMBbIX NlepeMeHHbIX.

3HaTh: OCHOBHBIE MOHSTHSA H METO/IbI BHIYUCIEHHUSI NPEIEI0B YHCIOBBIX
NocJIe0BaTeJIbHOCTe M QyHKIUIi, OCHOBHBIC NOHATHSA AU (P epeHnaIbLHOro
HCYHCJIEHHS], TPABUJIA, METO/bI M CIIOCOOBI peleHUsl 32/1a4, HCN0JIb30BaHNe MEeTO/10B
MaTeMaTU4eCKOr0 aHAJIN3a B PAKTHYECKON U NPO(eCcCHOHAIBHOI 1eATeJIbHOCTH;
YMeTh: pemiaTteh npeeibl YHCJIOBBIX MOCTeI0BaTeIbHOCTEl U PpyHKIMii, CBOGOAHO
pemaTh, 000011aTh, AHAJIM3UPOBATH 3a/1a4u AU PepeHINATbHOI0 HCUHCIeHNS,
HCNOJIB30BaTh METO/bI AN epeHIHATHHOr0 HCYUCIEHUS B TPAKTHYECKOI U
npogeccnoHaAJLHOMN AeATeTbHOCTH;

BuajieTs: HaBbIKAMH NPUMEHSTH MeTO/bI UG PepeHInaTbLHOT0 HCHHCTIEHUS TIPH
ONMCAHUM THNOBBIX MPodecCHOHANBHBIX 32/124.

/Cp/

44

1.4

Tema 4. Heonpenesiennslii nuTerpaa. Meroabl HHTerpupoBanus. OnpeaeneHHbIi
unrerpaja. ®opmyaa Heorona-Jleiionuna. [Ipuioxkenus onpesesieHHOro HHTerpasa.
Heco0cTBenHbIe HHTErpaabl. KpaTHble HHTErpaJbl.

KpaTkoe conep:xanne: onpejejieHue NOHATHS epBo0Opa3Hasi, Heonpe/leIeHHbII
HHTerpaJl, CBOiiCTBa HeollpeleIeHHOr0 HHTerPaJia; MeTo HeloCPeACTBEHHOI'0
HHTErPHPOBaHM, METO/ MOACTAHOBKH, METOJ HHTETPUPOBAHUS IO YACTAM,
HHTErPHPOBaHMA PAllHOHAJIbHBIX 1po0eii, HHTerpMpOBaHie TPUTOHOMETPUYECKHX
(yHkumii, MHTerpupoBaHNe MPPALMOHAIBHBIX (PYyHKIMI; onpeeneHne U 3a1a4a
NPUBOASIIAS K NOHATHIO ONPe/ie/IcHHbIH HHTErpaJ, cBoiicTBa onpeeeHHOI0
uHTerpana, popmyia Herorona-Jleiitounna, oCHOBHbIE METOIbI BEIYHCIECHHUS
onpeneIeHHOI0 HHTErpaJjia, NPUJIOKeHHs ONPeaeIeHHOr0 HHTErpajia K peleHHsaM
3a1a4 (PM3MKH M IeOMeTPHH; OIIpe/ieJleHHsl M IPABU/Ia BLIYHC/ICHUS HecOOCTBEHHbIX
HHTErpaJjioB IepBOro ¥ BTOPOro poia, MX NPHJI0KEHUsI; ONpeieIeHHs] KPaTHBIX
HHTErpaJjioB, HX CBOMCTBA, NPABH/IA BLIYMCJICHUS H NPUJIOKEHHS.

3HaTh: OCHOBHBIE NIOHATHS HHTErPaJbHOI0 HCYMC/IEHHUS, HCII0Jb30BAHHE METO10B




HHTErpajbHOr0 MCYHCICHHUS B MPAKTHYECKOI U MPodeccHoHaAIbHOM
aesiteJIbHOCTH; /Jlex/

15

Tema 4. HeonpenesienHblii uuTerpaja. Meroabl MuHTerpupoBanus. OnpeaeneHHbIH
uHTerpaa. ®opmyna Helorona-Jleiionuna. [ipuioxxenust onpeneieHHOro HHTerpaJa.
Heco0cTBenHbIe HHTErpaasl. KpaTHsie HHTErpaJbl.

Kpartkoe conep:kanue: onpeaeieHne MOHIATUS MEPBO0Opa3Hasi, HeonpeaeJeHHbIH
HHTerpaJ, CBOHCTBA Heolpe/1eJIeHHOT0 HHTErpaJjia; MeTo/l HeMmoCPeACTBEHHOT 0
HHTErPUPOBAHMSA, METO/ MOACTAHOBKH, METOJ HMHTETPHPOBAHUS MO YACTAM,
HHTErPUPOBaHMA PALHOHAJIbHBIX 1po0eii, HHTerpMpOBaHNe TPUTOHOMETPUYECKHX
(yHkumii, HHTerpupoBaHue HPPALMOHATBHBIX QYHKINIi; onpeeeHUe U 3aJa4a
NPHUBOJSAIIAs K NOHATHIO ONpeesIeHHbII HHTerpaJ, CBOICTBA OINpe/ie/IeHHOro
uHTerpada, gopmyia Herorona-Jleii0Hnua, 0cCHOBHbIE METOAbI BHIYHCJICHHS
onpeeIeHHOT0 HHTErpaJjia, MPUJIOKeHHs ONpeeIeHHOI0 HHTErpajia K pemeHusiMm
3aia4 (U3NKH U TeOMETPUH; ONpeleieHUs H MPABUJIa BbIYMCIEHHS HeCOOCTBEHHbBIX
HHTErpajoB NepBOro ¥ BTOPOIo pojaa, NX MPUJI0KEHHS; ONpeIe/ieHus] KPaTHbIX
HHTErpajioB, X CBOICTBA, MIPAaBHJIA BbIYUCICHUS W MPUJIOKEHHS.

YMeTh: cBO0OOAHO peniaTh, 000011aTh, AHAJIM3NPOBATH 331241 HHTEIPAJIbHOTO
HCYHCJICHHS UCTI0IB30BAaTh METO/Ibl HHTEIPAJbHOI0 HCYHCJICHHUA B IPAKTHYECKOH U
npogecCHOHATBHOM 1esITeJIbHOCTH;

BuaneTs: HaBbIKaMHU ISl PelIeHUs] 32124 HHTErPAJIbHOT0 HCUYHCJIEHHS IIPH ONMUCAHUHT
THNOBBIX NPO¢ecCHOHANIBLHBIX 3a/a4.

Mp/

1.6

Tema 4. Heonpenesienusplii uuTerpai. Meroabl HHTerpupoBanus. OnpeeneHHbIi
unrerpaji. ®opmyna Heorona-Jleiionuna. [Ipnioxkenus onpeneieHHOro HHTerpasa.
Heco6cTBenHble HHTErpaasl. KpaTHsie HHTErpaJbl.

H3yuuTth TeopeTnyeckunii MaTepuali Ha OCHOBeE JEeKIUl U peKOMeHIyeMOii
JIMTEPaTypbl; NOATOTOBUTCA K MPAKTHYECKHM 3aHATHAM; YCTHOMY OIIpOCy 10
BOIIPOCAM VISl CAMONIOATOTOBKH, PEeIlIeHHI0 3a1aY.

Kpartkoe coaep:kaHue: onpeeeHne MOHATUS IEPBO0OPa3Hasi, HeoNpeaeJeHHBIT
HHTErpaJ, CBOHCTBA HeolpeIeJIeHHOT0 HHTErpaJia; MeTo/l HEMoCPeACTBEHHOTO
HHTErPUPOBAHMS, METO/ MOACTAHOBKH, METOJ HHTETPUPOBAHHUS MO YACTAM,
HHTErPUPOBAHMS PALMOHAJIBbHBIX P00eii, HHTerpupoBaHie TPUTOHOMETPUYECKHUX
(ynkumii, ”HTErpupoBaHNe HPPALHOHAIBLHBIX PYHKIMII; oNpeaeseHHe U 3aJa4a
NPUBOJSALIAs K NOHATHIO ONpeesIeHHbII HHTerpaJ, CBOICTBA oIpe/ie/IeHHOro
uHTerpana, popmysia Herorona-Jleiitouuna, ocCHOBHbIE METObI BHIYHCIEHHUS
onpeeIeHHOT0 MHTErPaJia, MPUJIOKEeHHs ONpeeIEHHOT0 HHTErpaJia K pemeHusiM
3a/a4 (U3NKHU U TeOMETPUM; ONpe/eeHUs U MPABUJIa BbIYMCJIEHHs HeCOOCTBEHHbIX
HHTErpaJjioB NepPBOro ¥ BTOPOIo pojaa, MX NPUJIOKEHHs; ONpeaeIeHNsI KPATHBIX
HHTErpajioB, X CBOICTBA, MPABUJIA BHIYUCIEHUS U MPUJIOKEHHS.

3HaTh: OCHOBHbIE NOHATHS HHTErPAJIBbHOI0 HCYHMCJIEHHS, HCI0JIb30BAHHE METO/10B
HHTErpPajJibHOI0 HCYHUCJICHHUS B IPAKTUYECKON M PO ecCHOHAIBbHO AeATeJIbHOCTH;
YMeTh: cCBOGOIHO pemiaTh, 000011aTh, AaHAJIH3UPOBATDH 32Ja41 HHTETrPAJTbHOT0
HCYHCJIEHHS UCTI0IB30BATh METO/Ibl HHTEIPAJbHOI0 HCYHCICHHUS B IPAKTHYECKOH
npogeccnoHaJLHON NeATeTbHOCTH;

Buajners: HaBbIKaMHU /ISl pelIeHUs] 32/1a4 HHTErPAJIbHOT0 HCUYHCJIEHHS TIPH ONMUCAHUHT
THNOBBIX NPO¢eCCHOHAIBHBIX 3a/1a4.

/Cp/

44

1.7

IoaroroBka u NpoBeeHHE IK3aMeHAa.

3HaTh: OCHOBHbBIE NOHSATHA M METO/Ibl BHIYUC/ICHHUS NPe/1eJI0B YHCIOBBIX
nocJjeA0BaTeJIbHOCTell M QyHKI Ui, OCHOBHBIC NOHATHSA AU (P epeHnaTBLHOr0 U
HHTErpajbHOro HCYMCJIEHNs, IPABUJIA, METObI M CIIOCO0BI pellieHHs 32124,
HCNO/Ib30BaHMe METO/I0B MaTEMATHYECKOT0 aHAIN3a B IPAKTHYECKOI 1
npogeccuoHaAJLHOMN AeATeTbHOCTH;

YMeTh: pemiaTh npeaesbl YUCJIOBBIX MOCeA0BaTebHOCTel U GyHKIHU, CBOOOTHO
pelaTh, 000011aTh, AHAJM3UPOBATH 32124 AU PepeHInaJIbHOI0 M HHTErPaJbHOT0
HCYHCJIEHUS, MCI0JIb30BATh MeTOAbI A depeHIInaILHOI0 1 HHTErpajibHOI0
HCYHCJICHHS B IPAKTHYeCKOi 1 MpodecCHOHAILHON e TeIbHOCTH;

Baaners: HaBbIKaMH IPUMEHATH MeTO/AbI UG (epeHInaJIbHOI0 1 HHTErPaJbHOI0
HCYHCJICHHS NIPH O CAHUM THIIOBBIX MPOQ)ecCHOHANTBHBIX 3a/1a4.

/Ix3amen/

36

11

Tema 5. lu¢dpepennnanbubie ypapHenus. JAuddepeHnnanbubie ypaBHeHHs EPBOToO
nopsiaka. lndpepennuanbHuble ypaBHeHHS BHICIIUX MOPAIKOB.

KpaTkoe cogep:xanue: nonsitue AuddepeHnaJILHOr0 ypaBHeHUs IEPBOro Mopsiaka,
3agaya Koum, Buasl 1udgepeHnuanbHbIX ypaBHeHU, pellieHHe YPaBHeHMIi ¢
pa3eJsIIOIMMU NepeMeHHBIMH, CIIOCO0BI PellleHHsI OTHOPOAHBIX AU depeHIHATBHBIX
YPABHEHHUI1 IEPBOro MOPSAAKA, pellleHHe JIMHEeHHBIX YPABHEHHH, ypaBHEHU
BepHynin, pemieHne ypapHeHHi B NOJHBIX Ju( depeHnnanax, pemenne
auddepeHunaIbHbIe YPABHEHHS BbICIINX MOPS/IKOB, PelieHHe OJHOPOIHBIX U
HEOJHOPOAHBIX AH(p(epeHNAIbHBIX YPABHEHH I BTOPOI0 NOPS/IKA € MOCTOSIHHBIMH




K03 unueHTaAMU.

3HaTh: OCHOBHbIE IOHSITHSI, METOABI M NPAaBUJIA pelieHUs AU depeHINATbHBIX
YPaBHEeHHUIi, HCI0/IB30BATH METOABI MATEMATHYECKOI0 AHAIM3A B IPAKTHYECKOH 1
npodecCHOHATBHOM 1eSITeJIbHOCTH;

[Jlex/

1.2

Tema 5. luddepenunanbunie ypapaenus. Auddepennnanbubie ypaBHeHHs EPBOToO
nopsiaka. InddepennuanbHble ypaBHEeHHS BhICIINX MOPAIKOB.

Kpartkoe conep:xanne: nonatue 1u¢depeHnnaaIbHOr0 ypaBHeHUs EPBOro MopsiaKa,
3agaya Koum, Buasl AnddepennuaabHbIX ypaBHeHU, pelieHre YpaBHeHHI ¢
pa3feJsIlOIMMU NepeMeHHBbIMHU, CI0CO0bI PellleHHs 0JHOPOAHBIX AU (depeHIHATBHBIX
YPaBHEHHIi MepBOro NopsiKa, pelieHue JUHEHHbIX YPaBHEHHUI, ypaBHeHU
BepHyanu, pelienne ypaBHeHUi B OJHBIX Ju(depeHnnanax, pemenne
nuddepeHnnaIbHbIe YypaBHEHHS BbICIIUX MOPSAKOB, pellieHHe 0HOPOIHBIX U
HEOTHOPOAHBIX AH(pdepeHnaIbHbIX YPABHEHH I BTOPOT0 MOPS/IKA € MOCTOSTHHBIMH
k03¢ PpunnenTamMu.

YMeTh: cBoO0AHO pemiaTh AU depeHnaIbHbIC YPABHEHHS], HCI0Jb30BATh METOAbI
MaTeMaTHYeCKOI0 AHAJIM3a B IPAKTHYeCKOH U MPo(decCHOHATbHOM AesiTeJIbHOCTH;
pa3oupartbcesi B 1pogecCHOHAILHBIX BONpocax, chopMyJIHPOBAHHBIX HA
MaTeMaTH4YeCKOM si3bIKe, CTPOUTD JIOrH4eckH 000CHOBAHHbIE PacCyKIeHUsl.
BuaneTs: HaBbIKAMH PUMEHSATH MeTO/ABI pelenns TuddepeHIHATBHBIX YPaBHEHUH
NPH ONMUCAHUM THIOBBIX NPoGecCHOHATBHBIX 32/1a4 M HCMOJb30BaHUE
MaTeMaTHYeCKHUX METO/I0B IPH UX PelIeHNH.

Mp/

13

Tema 5. luddepenunanbunie ypapaenus. {uddepennnanbubie ypaBHeHHs MePBOTo
nopsaka. ludgdepenunaibHbie ypaBHeHUs BHICIINX MOPSIAKOB.

H3yuuTth TeopeTnyeckunii MaTepuaJ Ha OCHOBeE JIEKI[HIl M peKOMeHIyeMoii
JIMTEPaTypbl; NOATOTOBUTCH K MPAKTUYECKUM 3aHATHAM; YCTHOMY ONpocy Mo
BOIIPOCAM /ISl CAMONIOATOTOBKH, PEeIlIeHHIO 3a1aY.

KpaTkoe conep:xxanue: nousstue 1uddepeHuaj LHOr0 ypaBHeHUs epPBOro Mopsiaka,
3agaya Komm, Buasl nuddepeHnnaabHbIX ypaBHeHHU, pellieHue ypaBHeHUH ¢
pa3aesSOMMMH epeMeHHBIMH, CII0cO0bI pelieHusl 0AHOPOIHBIX T depeHIHAIBLHBIX
YPaBHEHHIi MepPBOro NOPsiAKa, pelieHHe JUHEeHbIX YPaBHEHHUI, ypaBHEeHU
Bepnyiin, pemienne ypapHeHHH B OJHBIX A depennnalax, pemenue
auddepeHuHaIbHbIe YPABHEHH BbICIIUX NOPSAKOB, pellieHre 0HOPOAHBIX H
HEOJHOPOAHBIX AH(pdepeHaATbHBIX YPABHEHH I BTOPOT0 NOPS/IKA € MOCTOSIHHBIMH
ko3¢ Punuenramu.

3HaTh: OCHOBHBbIE MOHSITHSI, METOABI U MPaBHJIa pemieHnst 1u(depeHIATBHBIX
YPaBHeHHIi, HCI0JIb30BATH METOABI MAaTEMATHYECKOI0 AHAJN3A B IPAKTHYECKOH H
npogeccnoHaJLHOMN 1eATeTbHOCTH;

YMmeTh: cB0GOAHO pemiaTh HH(pepeHHATbHBbIE YPABHEHHS, HCI0JIB30BATh METOABI
MaTeMaTU4eCKOr0 aHAJIN3a B PAKTHYECKO U NPO(eCcCHOHAIBHOI 1eATeJIbHOCTH
pa3doupartbcesi B pogecCHOHANBHBIX BONpocax, copMyJIHPOBAHHBIX HA
MaTeMaTH4YeCKOM si3bIKe, CTPOUTDH JIOTHYeCKH 000CHOBAHHbIE PACCYKICHHUS.
Bianerb: HaBbIKAMHU PUMEHATH MeTObI pelieHus Au¢depeHunaNbHbIX YPABHEHU T
NPH ONMCAHUU TUMOBBIX NPo¢ecCHOHATBHBIX 32/1a4 U HCIO0JIL30BaHHE
MaTeMaTH4YeCKHUX METO/I0B NpH ux pemenuu. /Cp/

44

1.4

Tema 6. Psaabl. YncsioBbie psigbl. PAOBI ¢ MOJI0KUTENbHBIMA YWIEHAMU.
3nakouepeayouecs: psijabl.

DOyHKIHOHAIBHBIE PSI/AbI, cTeneHHble psaabl. [IpudanikeHHbIe BHIYMCIEHHUS 3HAYECHUIT
(yHKIMii ¢ MTOMONIBLIO CTENEHHBIX Psi/ioB. [IpuMeHeHUEe CTENEeHHBIX PSAA0B K
BBIYHCJIEHHUIO MPe/IeioB U onpeaeeHHbIX HHTerpaJioB. Psaag ®dypre. Komniekcusie
yncaa. Marerpan ®@ypre.

Kpartkoe conepikanue: noHATHE YUCIOBOI0 pPsia, HEOOX0AMMOE yCJI0BHE CXOAUMOCTH
YHCJIOBBIX PS/I0B, A0CTATOYHbIE MPU3HAKHN CXOAMMOCTH YHCJIOBBIX PSAAOB; MOHATHE
3HaKOYepeIyIoLIerocsi i 3HaKonepeMeHHOro psiaa, npu3Hak Jleiidnuua cxoqumocTu
3HaAKOYepeayUINXCs PAAOB, A0COTI0THAS U YCJIOBHASA CXOAMMOCTH 3HAKONePeMeHHbIX
psi0B; onpeeneHue GyHKIHOHAILHOIO H CTENIEHHOT0 PSi/ia, PauyC U HHTepBaJ
CXOJIUMOCTH CTeNEHHBbIX PAI0B, pa3ioxkeHne GyHKIUH B CTeNeHHbIE PA/IbI,
NpHMeHEeHUe CTENeHHBIX PS/I0B B NPUOJIUKEHHOM BbIYHMCJIEHHH; IOHATHE PAIa
dypse.

3HaTh: OCHOBHbBIE MOHATHSA 10 TeMe PS/ibl, HCIOJb30BAHHE METOJ0B MAaTeMATHY€ECKOT0
aHAJIN3a B IPAKTHYECKOH 1 NMPO(eCCHOHAIBLHOM AesiTeIbHOCTH;

[J1ex/

1.5

Tema 6. Paabl. HucsioBble psiibl. PAABI ¢ M0JI0KHTEIbHBIMH YJI€HAMM.
3nakouepeayouuecs psijabl.

DyHKIHOHAIbHBIE PABbI, cTeneHHbIe psabl. [IpudanxeHHble BEIYMCIeHUS 3HAYeHUIT
(pynkumii c nomonibio creneHHbIX psaioB. [IpuMeHeHue cTeneHHbIX PSAAOB K




BBIYHCJIEHHUIO NPe/IeIOB U onpeaejeHHbIX HHTerpaJioB. Psaa dypne. KommiiekcHbie
gncaa. Uarerpan ®@ypee.

Kpartkoe conep:kaHue: NoOHATHE YUCJIOBOT0 Psiia, HEOOXOAMMOE YCJI0BHE CXOAUMOCTH
YHCJIOBBIX PA/I0B, 10CTATOYHbIE MPU3HAKHN CXOAMMOCTH YHCJIOBBIX PSAOB; MOHATHE
3HAKOYepeayIoLIerocs U 3HAKoNnepeMeHHOro psiaa, npu3Hak Jleiionnua cxonumoctu
3HAKOYepeayIIMXCsl PSIA0B, a0COIOTHAS U YCJIOBHAS CXOAUMOCTh 3HAKONEepeMeHHbIX
Psi10B; onpenesieHUe (PYHKIHMOHAIBHOTO U CTENIEHHOI0 Psiia, pauyc U HHTePBaJ
CXOIMMOCTH CTeNeHHBIX PSI0B, pa3JioxeHue GyHKIMIi B cTeneHHbIE PSIAbL,
NpHMeHeHNe CTENEeHHBIX PSA/I0B B NPUOINKEHHOM BHIYUCICHUH; OHATHE PsiAa
®dypse.

YMeTh: cBOGOIHO pemiaTh, 000011aTh, AHATH3UPOBATH 3a/1a4M M0 TeMe PSIbI,
HCNOJIB30BATh METObl MATEMATHYECKOT0 AHAIN3a B IPAKTHYECKOI H
npogeccuoHaJILHOMN AeATeTbHOCTH;

Bnagerb: HaBbBIKAMHM NPUMEHATH METO/IbI TEOPUH PSII0B MPHU ONUCAHUM THIOBBIX
npogeccHoHAJBLHBIX 3224 M UCNIOJIb30BaHHE MaTeMATHYeCKUX MeTOA0B NMPH UX
pemenun. /IIp/

1.6

Tema 6. Paabl. UucsioBble psiibl. PAAbI ¢ M0J10KATEIbHBIMHA YJ1€HAMM.
3Hakouepenyouecs psjabl.

OyHKIHMOHAIBHBIE PsSiAbI, cTeneHHble pAabl. IIpudanikeHHbIe BbIYMCICHUS 3HAYCHUIT
(yHKuMii ¢ MTOMOIIBIO cCTENEHHBIX Psi/oB. [IpuMeHeHHEe CTeNEeHHBIX PSAAOB K
BBIYHCJIEHHIO MIPEeI0OB 1 ONpeie/ieHHBIX HHTerpasioB. Pan @ypse. Kommiiekcubie
gncaa. Marerpan ®@ypre.

H3yuuTth TeopeTnyeckuii MaTepuaJ Ha OCHOBeE JeKIU U peKOMeHIyeMOii
JMTEPaTyphl; NOATOTOBUTCH K NMPAKTHYECKUM 3aHATUAM; YCTHOMY OIpocy no
BOIIPOCAM VISl CAMONIOATOTOBKH, PEeIlIeHHI0 3a1aY.

Kpartkoe conepskanue: NoHATHE YUCIOBOI0 Psiga, HEOOX0AMMOE YCJI0BHE CXOAUMOCTH
YHCJIOBBIX PSA/I0B, I0CTATOYHbIE MPU3HAKHU CXOAUMOCTH YHCJIOBBIX PSAOB; MOHATHE
3HAKOYepeayIoUIerocsi i 3HAKONMepeMeHHOTro psiAa, npu3Hak Jleli0Hnna cxoaumMocTu
3HAKOYepeayIUMXCs PAI0B, a0COTIOTHAS H YCJIOBHAS CXOAUMOCTDH 3HAKONEPEeMEHHbIX
Psii0B; onpeneieHue GyHKIHOHAJIBLHOTO H CTENIEHHOTO Psi/ia, PaIHyC U HHTePBaJ
CXOUMOCTH CTeNEeHHBIX PAL0B, pa3iokeHne GYHKIUN B CTeNeHHbIE PAIbI,
NpUMeHeHHUe CTeNIeHHBIX PSA0B B MPHOJIU/KEHHOM BbIYHCJICHUM; IOHATHE psiia
®dypne.

3HaTh: OCHOBHBIE MOHATHSA 10 TeMe PS/ibl, HCIOJb30BAHUE METOJ0B MAaTEMATHYECKOTO
aHAJIN3a B NPAKTHYECKOH N MPo¢deccHOHATBLHOM AesiTeTbHOCTH;

YMeTh: cBO0OOJHO pemiaTh, 000011aTh, AHAJIM3HPOBATD 3a/1a4H N0 TeMe PSAIbI,
HCNOJIB30BAaTh METOIbl MATEMATHYECKOT0 AHAIN32 B IPAKTHYECKOI H
npo¢ecCHOHATBHOM IesiITeIbHOCTH;

Baanersb: HaBpIKaMH NPUMEHSITb METObI TEOPHH PAIOB NPH ONHCAHMHN THIIOBBIX
npodecCHOHATBHBIX 32/1a4 M MCNOJb30BAHHE MATEeMATHYECKHX METO0B NPH HX
pemenuu. /Cp/
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1.7

IoaroroBka u NpoBeieHHE IK3aMeHAa.

3HaTh: OCHOBHbBIE NOHATHA 110 TeMe Psi/ibl, METOAbI H MPABUJIA PellleHHs
auddepeHIHATBHBIX YPAaBHEHUI, HCII0JIB30BAaTh METObl MATEMATHYECKOI0 AHAIN3A B
NPaKTH4YecKOi U MpogecCHOHAIBLHOM AeATeJbHOCTH;

YMmeTh: cB000IHO pemiaTh A (pPepeHIHATIBHBIEC YPABHEHHS, 000011ATH U
AHAJIN3MPOBATH 32/1a4YH 110 TeMe PSibl, HCIO0JIb30BATH MeTOAbI MAaTEMATHYECKOT0
aHAJM3a B IPAKTUHYECKOH U NPodecCHOHANBHOM AeTeJIbHOCTH;

Bianerb: HaBbIKAMHU PUMEHATH MeTObI pelieHus AudepeHunaNbHbIX YPABHEHU T
U TEOPUH PSIAOB NMPH ONMCAHUM THNOBBIX MPOGecCHOHAIBLHBIX 32/1a4 U HCNOJIb30BaHHE
MaTeMaTHYeCKHUX MeTO/10B NP MX pPellleHH .

/Ix3amen/
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11

Tema 7. Ciryuaiinbie coObiTHs. Ciiy4alinble BeJUYHHBI.

KpaTkoe cogepxxanue: noHsiTHe CJIY4aiiHOro cOOBITHS, BUABI CJYYaliHBIX COOBLITHIA,
KJIacCH4YecKoe onpe/iejieHHe BePOATHOCTH, CBOHCTBA BEPOSITHOCTH, CTATHCTHYECKOE
onpejeseHne BEPOSITHOCTH, €r0 CBOIICTBO; Onpe/iejieHHe CyMMbI U TPOU3BeIeHUsI
co0bITHS, TeOPeMbI CJI0:KEHHS U YMHOKEHMS, CJIeACTBUA U3 HUX; (hopMyJia MOJIHOI
BepoOsITHOCTH, (popmyJia Baiieca; popmyaa bepuynnu, popmyaa Ilyaccona, nokaabHas
" HHTerpaabHas opmyaa Myaspa Jlanaca; BUAbI cIy4aiHbIX BeJTMYHH, 3aKOHbI
pacnpeeieHus CJIY4aiiHbIX BEJTUYHH, YUCIOBbIE XaPAKTEPUCTUKH CJAYyHaHHBIX
BeJIMYMH; IByMepHasl cJIy4yaiiHas BeIMYMHA, 32KOH 00JILIINX YHCeJl.

3HaTh: OCHOBHbBIE NOHATHA TEOPHUHU BEPOSITHOCTEH, HCIOJIb30BATh METO/IbI TEOPUH
BCPOSITHOCTEH B MPAKTHYECKON U NPo(deccHoHAIbLHOM NeATeTbHOCTH, AJITOPUTMbI
pelleHUsi CTAHAAPTHBIX 3a/1a4;

/Jlex/

1.2

Tema 7. Cayuaiinblie co0biTusl. CiryyaiiHble BeJUYUHBI.

Kpartkoe coaep:kaHue: moHATHE CIYyYaifHOT0 COOBITHS, BU/ABI CIy4YaliHBIX COOBITHI,
KJIaCCH4YecKoe onpe/iejieHue BePOATHOCTH, CBOHCTBA BEPOSITHOCTH, CTATHCTHYECKOE
onpejeseHne BEPOITHOCTH, €r0 CBOIICTBO; ONpe/iejieHHe CYMMbI U IPOU3BeIeHUsI




coObITHSI, TEOPEMbI CJI0KEHHMSI H YMHOKEHHs1, CJIeICTBUA U3 HUX; GopMYy.Ia NOTHOI
BepOsITHOCTH, (popmyJia baiieca; popmya bepuynnu, popmyaa Ilyaccona, sokanbHas
U HHTerpaiabHas gopmyaa Myaspa Jlamiiaca; BUABI cIy4aiiHbIX BeJIHYHH, 3aKOHBI
pacnpeeeHus CJIYYaiHbIX BeJTUYHH, YHCJI0BbIE XaPAKTEPUCTUKH CJAYYaHHBIX
BeJIMYHH; IByMepPHasi CJIy4YaiiHasi BeJIMYUHA, 3aKOH 00JIbIINX YHCEJ.

YMeThb: cBOOOJHO pelmiaTh, 00001aTh, AHATH3UPOBATH 32124l TEOPUH BePOSITHOCTEI,
HCIN0/Ib30BAaTh METO/bI TEOPHHU BEPOSATHOCTEI B MPAKTHYECKOH M NPodeccHOHATbHOI
JeATeIbHOCTH; pa30upaThes B PO ecCHOHATBHBIX BONPOcax, c(hopMyaTMPOBAHHBIX
HAa MaTEMATU4YECKOM sI3bIKe;

Buajiers: HaBbIKAMH PUMEHATH METO/IbI TEOPUH BEPOSITHOCTEl MPU ONMCAHUH
THNOBBIX NPOGecCHOHANBHBIX 32124 U HCNOJIb30BaHHE MATEMATHYECKUX METOI0B MPHU
ux pemienun. /Ip/

1.3

Tema 7. Ciayuaiinble co0biTus. Cily4yaiiHble BeJIMYHHBI.

M3yunTh TeopeTuyeckuii MaTepuas HA OCHOBe JeKIHil H peKoMeH1yeMoii
JIMTEPaTyphl; MOATOTOBUTCA K MPAKTHYECKUM 3aHSTUSM; YCTHOMY ONpOCY IO
BOIIPOCAM /UISI CAMOINIOATOTOBKH, PeLIEHHIO 3a1a4.

KpaTkoe cogep:xanue: noHsiTHE CJIY4aiiHOro cOOBITHSI, BUABI CJIAYUYaiHBIX COOBITHIA,
KJaccH4eckoe onpe/eaeHne BeposiTHOCTH, CBOICTBA BEPOSITHOCTH, CTATUCTHYECKOE
oIpe/ie/ieHHe BEPOSITHOCTH, €er0 CBOMCTBO; ONpe/ieleHHe CyMMbI H IPOU3BeIeHUS
COOLITHSI, TeOPEeMBbI CJI0KeHHUs] U YMHOXKEHHUs], C1eACTBUS U3 HUX; (popmy.ia moJHoii
BepOsAITHOCTH, (popmy.ia Baiieca; popmysa Bepuynnu, popmyna Ilyaccona, nokaabHas
U MHTerpajabHas ¢opmyaa Myaspa Jlaniiaca; BUABI cayq4aiiHbIX BeJTUYHH, 3aKOHBI
pacnpeaeeHus CIy4aliHbIX BeJIHYMH, YUCTOBbIE XaPAKTEPHCTHKH CIy4YaiiHBIX
BeJIMYMH; IBYMepHas cJIy4yaifHAas BeJIMYMHA, 32KOH 00JILUINX YHCeJI.

3HaTh: OCHOBHBIE MOHSITHS TEOPUHU BEPOSATHOCTEH, HCIOJIb30BATh METOABI TEOPHH
BEPOSATHOCTEH B NPAKTU4YECKOI M MPodeccHoHAIbHOI 1eATeJIbHOCTH, ATTOPUTMbI
peleHusi CTAHAAPTHBIX 3a/1a4;

YMeThb: cBOOOIHO pelmiaTh, 00001aTh, AHATH3UPOBATH 32124l TEOPUH BePOSITHOCTEN,
HCIO0JIb30BAaTh METOIbI TEOPHHU BEPOSITHOCTE! B MPAKTHYECKOi U MpodeccHoHAIbHOT
JeSiTeJILHOCTH; pa30upaThesi B NpogecCHOHATBHBIX BONPOCcax, c(hopMyJTHPOBAHHBIX
HA MaTeMATHY€ECKOM SI3bIKe;

BuajneTs: HaBbIKAMH PUMEHSATH METO/IbI TEOPUH BEPOSITHOCTEH MPH ONMCAHUH
THNOBBIX NPOGeCCHOHANBHBIX 32124 U HCMOJIb30BAHNE MATEMATHYECKHUX METO/I0B NP
ux pemteHuu. /Cp/
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1.4

Tema 8. MatemaTuueckasi craTuctuka ['eHepanbHas cOBOKYNHOCThH. BoiGopka u
cnocodbl ee oprann3anun. Ouenku napamerpoB. CTaTHCTHYECKOE OLEHNBAHNE H
NpOBepKa runoTe3, CTAaTHCTHYECKHE MeTOIbl 00Pa00TKH IKCIIePUMEHTAIBHBIX
JaHHBIX.

KpaTkoe cogep:xaHue: NOHsITHE TeHepaJbLHONH H BLIOOPOYHOIi COBOKYITHOCTH,
CTATHCTHYECKOEe pacnpe/esieHre BIOOPKH, MOJUTOH U THCTOTPaMMa; TOYedHbIe 1
HHTEpPBAJIbHbIE OLEHKHU, CTATHCTHYECKHE OLIEHKH, TPOBEPKa rMIoTe3.

3HaTh: OCHOBHbIE NOHATHA MATEMATHYECKOIf CTATHCTHUKM, HCNOJIb30BATh METO/bI
MaTeMaTU4YeCKOH CTATUCTUKHU B IPAKTHYECKOH M NpodecCHOHAIBbHOM AeATeJIbHOCTH,
AJITOPUTMBbI PellIeHUs] CTAHIAPTHBIX 32/1a4, MeTO/Ibl MATEeMATH4YeCKOii 00padoTKu
JaHHbIX; /Jlex/

1.5

Tema 8. MaTtemaTuueckas cratuctuka I'eHepanbHasi cOBOKYynHOCTH. BoiGopka u
cnocodbl ee oprannzanun. OueHku napamerpoB. CTaTHCTHYECKOE OIIEHUBAHHE U
NMpoBepKa rUNoTe3, CTATHCTHYECKHE METOIbI 00PA0OTKH IKCIEPUMEHTAIBHBIX
JAHHbIX.

KpaTkoe conepkanue: moHsITHE TeHePaJbHONH H BHIOOPOYHOIi COBOKYITHOCTH,
CTATHCTHUYECKOE pacnpe/iesieHie BHIOOPKH, MOJUTOH H THCTOTPAaMMAa; TOYeYHbIe U
HHTEepPBaJIbHbIE OLIEHKH, CTATHCTHYECKHE OIIEeHKH, MPOBEPKa rUNOTe3.

YMeTh: cB0O0OOIHO pemIaTh, 000011aTh, AaHATU3UPOBATH 3a1a4M MaTeMaTH4eCKOii
CTATHCTUKH, HCTIOJIH30BATh METO/Ibl MATEMATHYECKOI CTATUCTHKH B MPAKTHYECKOH U
npogeccnoHaJILHOMN AeATeTbHOCTH;

Bianersb: HaBBIKAMHM MPUMEHSITH METOAbI MATEMATHYECKOH CTATHCTHKH NMPHU
ONMUCAHUM TUMOBBIX MPO(deCcCHOHAIBHBIX 327124 M HCMOJIb30BAHNE MATEMATHYECKUX
MeTO10B npu ux pemennn. /IIp/

1.6

Tema 8. MatemaTuueckasi craTuctuka ['eHepaiabHasi COBOKYMHOCTh. BriOopka n
cnoco0bl ee oprannsanui. Ouenku napamerpoB. CTaTHcTHYECKOE OLIECHHBAHHE U
NPOBEpPKA rUNoTe3, CTAaTHCTHYECKHE MeTOAbl 00Pa00TKH IKCIIePHUMEHTAIbHBIX
JaHHBIX.

H3yuuTts TeopeTHuecKHii MATepHaJl HA OCHOBE JICKIUI H PEKOMEHyeMO
JIMTePaTyphl; MOATOTOBUTCA K MPAKTHYECKHM 3aHATHSAM; YCTHOMY OIIPOCYy 10
BOIIPOCAM JUIsi CAMONIOATOTOBKH, PEIICHHIO 3a1a4.

KpaTkoe conep:xaHune: NOHATHE I'eHePAIbHOH H BbIOOPOYHOIi COBOKYITHOCTH,
CTATHCTHYECKOe pacnpeaeenne BbIOOPKH, OJIUTOH H THCTOIPAMMa; TOYeYHbIe U
HHTepBaJIbHbIE OLEHKH, CTATHCTHYECKHE OLlEHKH, TPOBEPKAa THII0Te3.

3HaTh: OCHOBHBIE NOHATHS MATEMATHYECKOIl CTATUCTHKH, MCI0JIb30BATH METO/AbI
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MaTeMaTH4eCKOH CTATHCTHKHU B MPAKTHYECKOI 1 NpodeccHoHaIbLHOM AesiTeIbHOCTH,
AJITOPUTMBI PelIeHUs] CTAHAAPTHBIX 32/1a4, MeTO/Ibl MaTeMaTH4YeCKOi 00padoTKn
JAHHBIX;

YMeTh: cB0OGOIHO pemIaTh, 000011aTh, AaHATU3UPOBATH 321a4M MaTeMaTH4YecKOii
CTATUCTUKH, HCTOJIb30BATH METOAbI MATEMATHYECKOH CTATUCTUKH B MPAKTHYECKOH H
npogeccuoHaJLHON AeATeTbHOCTH;

Bianerh: HaBBIKAMHM MPUMEHSITH METObI MATEMATHYECKOH CTATHCTHKH MPH
ONHCAHUH TUMOBBIX MPO(eCCHOHAIBHBIX 327124 M HCMOJIb30BAHNE MATEMATHYECKHAX
METO/10B NPH UX pPelIeHNH.

/Cp/

IoaroroBka M NpoBeJeHNe IK3aMeHa.

3HaeT 10/105KeH s, 3aKOHbI M METOAbI B 00JIACTH €CTECTBEHHBIX HAYK H
MAaTeMATHKHU ,JIPUKJIA/IHbIe KOMIILIOTEPHbIE IPOrPAMMBI /IISl BIYHCJICHUI
HAMMEHOBAHHS, BO3MOKHOCTH U MOPSAJ0K PadoThl B HUX

1.7 YMeeT aHAJIM3MPOBATH 3212491 NPO¢ecCHOHAILHOI JeATeJTbHOCTH HA OCHOBE
110JI05KEHHU I, 3AKOHOB H METO0B B 00/1aCTH €CTECTBEHHBIX HAYK H MATeMATHKH
Biiageer HaBBIKAMH aHAJIM3A 32/124 NPOodeCcCHOHANIBLHOI 1eATeILHOCTH HA 0CHOBE
110JI05KEHHU i, 3AKOHOB H METO0B B 00/1aCTH €CTECTBEHHBIX HAYK H

MaTeMaTHKH /JK3aMeH/
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| 4. DOPMA MTPOMEXYTOYHOM ATTECTAIIUA

Ox3amen: 1,2,3,4 cemectp
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