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1. IlepedeHb MJIaHUPYEMBIX Pe3y/IbTATOB 00y4eHHUS 110 AUCHHUILIMHE, COOTHECEHHBIX €
YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOM NPporpaMMe HHAMKATOPAMH A0CTHKEHHS

KOMIIeTeHIIU

DopmupyemMas
KoMIleTeHmsI (¢
yYKa3aHHeM K0/2)

OIIK-1. Cnocoben
IPUMEHSITh
€CTECTBEHHOHAYYHbIEC U
OOLIEMH)KEHEPHbIE 3HAHUS,
METO/bl MATEMaTHUYECKOIO
aHaJIM3a U MOJIETIMPOBaHUS,
TEOPETUYECKOI0 U
AKCIEPUMEHTAIBLHOTO
UCCIIC/IOBaHUs B
npodeCcCHOHAILHON
NeSITeIbHOCTH;

Kox u HaumeHOBaHHe
HHANKATOPA T0CTHKEHUSI
KOMIIETEeHIMH

OIIK-1.1. 3HaeT OCHOBEI
MaTeMaTHKH, PU3UKH,
BBIYMCIUTEILHON TEXHUKHU
U TIPOTPaMMUPOBAHUS.

OIIK-1.2. Ymeer pemaTth
CTaHJApTHBIC
npoQeCCHOHANIbHBIC 3a/1a4l
C IPUMCHEHUEM
€CTECTBEHHOHAYYHBIX H
o011Ie-MH)KEHEPHBIX 3HAHUH,
METOZ0B MaTeMaTHUECKOTO
aHaJM3a ¥ MOJICJIMPOBAHUSI.

OIIK-1.3. Bnaneer
HABBIKAMU T€OPETUYECKOTO
N OKCIICPUMCEHTAJIBHOT'O
WCCIIeIOBaHMS OOBEKTOB
npoQeCCHOHAILHON
JESTEIbHOCTH.

Pe3yabTaThl 00yueHus no
AMCUUINJIMHE (MOLYJII0)

OO0yuaromuiicst T0KEH 3HATh
OCHOBHBIC Hay4YHbIE (PaKTHl,
TEPMUHBI ¥ TIOHATHSI, 3aKOHBI,
TEOPUHU U KOHIICTIIINU
€CTECTBEHHOHAYYHOT'O 3HAHUS,
MECTO MaTEMaTUKU B CUCTEME

HayK.

OOyyaromuiicst JTOJKEH YMETb:
aHAIM3UPOBATh UH(POPMALIUIO TIO
MAaTCMAaTHUKEC U3 PA3JIMYHBIX
VICTOYHHUKOB C PAa3HBIX TOYEK
3peHHsl; CTPYKTYPHUPOBATH,
OLICHUBATh, IPE/ICTABIIATD
UH(GOPMAITHIO B JJOCTYITHOM JIJISI
JPYTHX BHJE; UCTIOJIB30BAThH
3HAHUA, [TOJTYYCHHBIC ITPpH
U3y4YCHUH JPYTHX TUCHUTUINH
€CTECTBEHHOHAYYHOT'O IIUKJIA.

OO0yuaromuiicst T0JKEH BIIaJIETh
HaBBIKAMU MAaTEMaTHYECKOTO
MOJCIIMPOBAaHUs, HABBIKAMU
BbIOOpa U MPUMEHEHUS
WHCTPYMEHTAJIBHBIX CPENCTB IS
00pabOTKH JAHHBIX, HABBIKAMHU
HUHTCpHIpCTAlIUU ITOJTYUCHHEIX B
npoliecce aHanau3a pe3yabTaToB U
(dhopmynupoBaHusi BEIBOJOB U
PEKOMEHIALN.

2. e 1 MeCTO AUCHUILIMHBI (MOAYJIA) B CTPYKTYpe 00pa3oBaTe/IbHOH IPOrpaMMbl

I_[CJ'II/I HU3YyUCHUS NUCHUIIIINHBI:

1. nath cTyieHTaM IpEACTABICHUE O POJIM MAaTEMAaTUKH B IMTO3HAHUU OKPYXAOIIETO HAC MUPA;

2. pa3BUTH JIOTHYECKOE MBIIICHUE, IPOCTPAHCTBEHHOE BOOOPAKEHUE;

3. OBJIaJIeTh OCHOBHBIMU METOJIaMH BBICIIEH MAaTEMATHUKHU U peanu3anuend ux Ha OBM;

4. mpuoOpecTd YMEHUE CaMOCTOSITENHHO PACHIMPSATh MAaTEeMAaTUYECKUE 3HAHHS W MPOU3BOAUTH
MaTeMaTUYECKUW aHAJIN3 TPUKIIAJIHBIX 3a7a4.
Jucnunianna «MaTeMaTuKay OTHOCUTCS K 00s3aTeIbHOM YaCcTH

JucuunnuHa n3ydaercs Ha 1, 2 kypcax B 1, 2, 3, 4 cemecTpax
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3. O0beM JUCUMIITIMHBI (MOXYJIS) B 3a4€THBIX eIMHUIAX ¢ YKA3aHUEM KOJINYeCcTBAa
aKaJeMHYeCKHX WM ACTPOHOMUYECKHMX YACOB, BbI/IEJIEHHbIX HA KOHTAKTHYIO padoTy
00y4aromuxcs ¢ npenogaBaresieM (o BUAaM Y4eOHbIX 3aHATHII) K HA CAMOCTOSATEILHY IO
padoTy 00y4armuxcs

O6mmast Tpy10eMKOCTh (00hEM) TUCIUILIMHBI COCTaBIISICT 576 aka. 4.

Bcero uacos

O0beM TMCUMILINHBI 3aounas popma
o0yueHust

OO0m1ast TpyA0€MKOCTh TUCIUILIUHBI 576
VY4eOHbIX 4acOB Ha KOHTAKTHYIO PaboTy ¢ IpenojaBaTeaeM:

JIEKITUHA 20

IIPAKTUYECKUX (CEMUHAPCKUX ) 26

apyrue Gpopmbl KOHTaKTHOH padoTel (PKP) 3,8
Y4eOHbIX YacOB Ha KOHTPOJIb (BKITFOYAst Yachl MOJATOTOBKH): 27,2

3ayer

9K3aMeH
Y4eOHBIX YacOB Ha CAMOCTOSITENIFHYIO paboTy 00yJaromuxcs 499
(CP)

DopMbl KOHTPOJIS CemecTpsl

3a4yeT 1
3K3aMEH 2,3, 4

4. Copepskanue TUCHUILIMHBI (MOAYJISA), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3jesam) ¢
yYKa3aHHEM 0TBEJEeHHOI0 HA HUX KOJMYEeCTBA aKaJeMUYeCKUX YaCOB U BHI0B YU4eOHBIX
3aHATHH

4.1. Pa3enbl JMCUMILUIMHBI M TPYA0EMKOCTh 110 BUIAM y4eOHbIX 3aHATHH (B
aKaJeMUYeCKUX Yacax)

Buabl y4eOHBIX 3aHATHI, BKIIOYAS
CaMOCTOSITeIbHYIO Pa0oTy 00y4aroIuxcs u

Ne HaumenoBanue pasgena /
n/n TeMbl TUCHHILTHHBI TPY/OCMKOCTE (B Hacax)
KonTakTHas padora ¢ npenogaBaresiem CP
Jlek IIp/Cem JIab

1 | MHoxkecTBa 2 4 0 8

1.1 MmuoxectBa. YncnoBsle 2 4 0 8
MHOX€ECTBA.

2  Jluueiinas ajaredpa 6 8 0 42
2.1 Omnpenenutenu 2 4 0 10
2.2 Martpuiibt 2 2 0 16
2.3  Pemenue cucteM JIMHEHHBIX 2 2 0 16

ypaBHEHUU

3  DiaemMeHTHI BeKTOPHOIi 0 1 0 14

aJare0pbl
3.1 DieMeHTHI BEKTOPHOU anreOps 0 1 0 14

4 | AHaJuTH4YecKasi reoMeTpus 6 7 0 60
4.1 Tlpsimast Ha TUIOCKOCTH 3 3 0 20
4.2 KpuBble BTOPOTO MOPsIIKA 0 0 0 20
4.3  VYpaBHeHHS PSIMO U 3 4 0 20




IJIOCKOCTH B IIPOCTPAHCTBE
5 | Bseaenue B aHAJIHU3 0 0 0 60
5.1 ®DyHKIUU 0THON IEPEMEHHOMN 0 0 0 20
5.2  Ilpenensl mociemnoBaTeIbHOCTEN 0 0 0 20
U QYHKIHHA
5.3 | HempepsiBHOCTH (QyHKINH B 0 0 0 20
TOUYKE U HA MHOYKECTBE
6 Juddepenuuainuoe 4 3 0 164
HCYHCIeHH e
6.1 IlpousBoaHas 4 3 0 54
6.2 Jluddepennuan 0 0 0 55
6.3 IlpumeHeHHE TPOU3BOIHON K 0 0 0 55
UCCIIEIOBAaHMIO (DYHKITHIA
7  WHTerpajbHOe HCUHMCIEHHE 2 3 0 151
7.1 HeonpenenéHHbII HHTETPAT 2 3 0 55
7.2  OnpenenéHHbI HHTETpa 0 0 0 50
7.3 llpuMmeHEeHHE HHTETPATBLHOTO 0 0 0 46
UCUUCIICHUS
Hroro 20 26 0 499
4.2. Conep:xaHne JMCHUILIMHBI, CTPYKTYPHPOBaHHOE 0 pa3jejaM (TeMaMm)
Kypc npaktudecknx/ceMUHapCKUX 3aHATHI
Ne HaumenoBanue Coaepixanue
pasnesia / TeMbl
AUCUMILTUHBI
1 MhHuoxecTBa
1.1 MmuoxecTBa. MHOK€ECTBO U €r0 3JIEMEHTBHI. Omneparuu Haj
Yucrnossle MHOECTBaMH, UX OCHOBHbIE CBOMCTBa. MHOXecTBa
MHO’K€ECTBA. paloHaIbHBIX U JEHCTBUTENBHBIX Uyncen. YnucaoBas npsmasl.
YucnoBele NpoMexXyTKU. AOCOTIOTHAs BETMYUHA
JNEUCTBUTEIILHOT'O YHCIIa M €€ CBOMCTBA.
2 | Jluneiinas ajireopa
2.1  Ompenenurenu Ornpeaenureny BTOPOro U TPETHETO MOPSAKA, MX CBOKWCTBA.
2.2 | Matpwuist Martpu1ibl, OCHOBHBIE IEHCTBUS HAJ HUMU. DJI€MEHTapHbIE
npeoOpa3oBanust marpuil. [lonsTe o panre. O6paTHas MaTpHIa.
2.3 | Pemenue cucrem CucreMbl TUHEHHBIX YPABHEHUH C TPEMS HEU3BECTHBIMH.

JUHENHBIX YypaBHEHUH Pasnnunble MeToabl pemenus: meto I'aycca, npasuio Kpamepa,,
C TIOMOIIbIO OOPaTHOM MATPHUIIBI
3 DiaemMeHTHI BEeKTOPHOIi aaredpbl
3.1 Dmnements BekTopHOH = Bekropsl. Oniepanuu Hax BEKTOpamH (CIIOKEHHE, BEIYUTAHUE,
anreOpbl YMHO)KEHHUE Ha YMCII0) U UX cBoiicTBa. KomnmuHeapHsie u
KOMIUTaHApHBIE BEKTOPBI. Pa3ioxeHne BeKTopa B MPOCTPAHCTBE
110 TPEM HEKOMILJIaHApHBIM BekTOpaMm. [Ipoekius BekTopa Ha OCh.

4 | AHaJMTHYecKas reoMeTpus

4.1 Tlpsmas Ha mmockoctH  IIpsimMasi B iIockoCTH. YpaBHEHHE MPSIMOiL, MpoXoasiiel yepe3
JIBE€ JaHHBIE TOYKH. Y pPaBHEHHE MPSIMOM C JAHHBIM YTJIOBBIM

ko3 uurenTom. Kanonnueckoe ypaBHeHHE NPSAMONA. Y paBHEHHE
IIPSAIMOM C TaHHBIM HOPMAJIBHBIM BEKTOPOM. Y paBHEHHUE NPSIMON B
orpeskax. Ob1iee ypaBHEHHE IPAMOi. Y ClI0-BUs apalljIeIbHOCTH
Y NIEPIEHANKYJIIPHOCTH NPSIMBIX. B3auMHOE pacnonokeHue 1Byx
npsAMbIX. PaccTosiHME OT TOYKH 10 IIPSIMOM.
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4.3

YpaBHeHus npsiMoit U
MIJIOCKOCTH B
MIPOCTPAHCTBE

[ImockocTh. YpaBHEHME TIIIOCKOCTH, MPOXOISIICH yepe3 Tpu
TOYKHU. Y PaBHEHUE IUIOCKOCTH B OTPE3KaX. Y paBHEHUE IIJIOCKOCTH
C HOpMaJIbHBIM BeKTOpoM. O0111iee ypaBHEHHE TIIOCKOCTH

IIpsimas B npocTpancTBe. KaHOHMYECKOE YypaBHEHHE NIPSMOM.
YpaBHeHue MpsMOU, poxoisiel yepe3 ape Touku. Ooiiee
ypaBHeHue npsamoil. [lapamerpudeckue ypaBHEHUS IPAMOMR

6 JuddepeHnuaibHoe HCUHCTEHHE
6.1 IIpomsBoxnas IIpousBoaHas1, €€ reOMETPUUYECKUN U MEXaHUYECKUM CMBICIL.
VYpaBHeHUs KacaTeJIbHOW U HOPMAJIH K TIJIOCKOW KpU-BOM.
Heobxonumoe ycioBue nuddepeHuupyeMocT (yHKIIMHA B TOUKE.
OcHOBHBIE TEOPEMBI O TPOU3BOJIHBIX (MIPOU3BOIHASL CYMMBI,
MPOM3BEACHUS M YACTHOTO, IPOU3BOIHAS CII0K-HOM (DYHKIINH,
MPOU3BOIHAS 00paTHOM (PYHKIIMU, TPOU3BOIHAS TAPAMETPUIECKU
3amanHoM (pyHKIMK). Tabnuia npon3BoaubiX. [ToHsTHE O
MIPOU3BOJHBIX BBICIIMX MOPSIKOB.
7  HHTerpajbHOe HCUYHCIEHHUE
7.1 HeonpenenéHupiii [TepBoobOpasHas u HeomnpeneaeHHbIH HHTerpai. OCHOBHBIE
HHTErpal CBOICTBa HEONPECIEHHOT0 UHTerpaa. Tabnuua npocrei-mumx
HEONpPEeIeICHHBIX NHTErPAIOB. MEeTO1bl THTErpUPOBAHUS:
HEIIOCPEICTBEHHOE HHTETPUPOBAHNE, METOJ] 3aMEHBI T1e-
peMeHHOH U 1o yactaMm. «Hebepyuecs» MHTErpabl.
Kypc eKmoHHBIX 3aHATHI
Ne HaumenoBanue Coaepixanue
pasnesia / TeMbl
AUCHUILINHBI
1  MHoxkecTBa
1.1 MmHoxecTBa. MHOK€eCTBO U €ro JIEMEHTHI. Onepannn Hax
Yucnossie MHOX€ECTBAaMH, UX OCHOBHBIE CBOMCTBA. MHOkecTBa
MHO’KECTBA. palMoOHaIbHBIX U JEMCTBUTENBHBIX Yncenl. Ynucnosas npsamasl.
UucnioBbie TPOMEKYTKUA. AOCONIIOTHAS BETUYHHA
JIECTBUTENIBHOTO YNCIIA U €€ CBOMCTBA.
2  JluHeiliHas anaredpa
2.1  Omnpenenutenu Onpenenurenu BTOPOro U TPETErO MOPSAIKA, UX CBOMCTBA.
2.2 | Matpuisl Matpu1ibl, OCHOBHBIE IECTBUS HAJ HUMHU. DJIE€MEHTapHbIE
npeoOpaszoBanus Matpull. [lonarue o panre. ObpaTHast MaTpuia.
2.3 | Pemenue cucrem CucreMbl TMHENHBIX YPAaBHEHUN C TPEMSI HEU3BECTHBIMH.
JIMHENHBIX YypaBHeHUM Paznuunble MeTObI pemeHus: metoa ['aycca, nmpaBuio Kpamepa,,
C MOMOMUIbI0 0OPAaTHON MaTpPHULIBI
4 | AHaJMTHYecKas reoMeTpus
4.1 Tlpsmas Ha mimockoctH  IIpsiMast B miIocKOCTH. YpaBHEHHE MPSIMOIL, poXoasiiel yepe3
JIB€ JTaHHbIE TOUKHU. Y paBHEHUE MPSMOI C TaHHBIM YTJIOBBIM
ko3P uurentom. Kanonnueckoe ypaBHeHHE NPSAMON. Y paBHEHHE
MIPSAIMOM C TaHHBIM HOPMAJIbHBIM BEKTOPOM. Y paBHEHHUE NPSIMO B
orpeskax. Ob1ee ypaBHEHHE IPAMOiL. Y CIIOBHSI apaIeIbHOCTH
U TIePIIEHANKYISIPHOCTH NPAMbIX. B3anMHoe pacnosoxeHue IByx
npsiMbIX. PaccTosiHUE OT TOUKM 10 IPSIMONA.
4.3  VYpasuenus npsmoii 1 IlnockocTs. YpaBHEHHE MIIOCKOCTH, IPOXOIAIIECH Yepe3 TpH

IJIOCKOCTH B
IIPOCTPAHCTBE

TOYKH. Y PaBHEHHE IIJIOCKOCTH B OTPE3KAX. Y PaBHEHHUE INIOCKOCTH
C HOpMaJIbHBIM BeKTOpoM. Ob11iee ypaBHEHHE IIOCKOCTH
IIpsimas B npocTtpancTBe. KaHOHMYECKOE ypaBHEHHE MTPSIMOM.
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6.1

VYpaBHeHue npsMOH, poxo el yepes ape Touku. Ooriee
ypaBHeHue npsamoil. [lapamMerpudeckue ypaBHEHUS IPSIMOMR

JAu¢ppepenunaibHoe HCHUCIECHHE

[IpousBoaHas

IIpousBoaHas1, €€ reOMETPUUYECKUN U MEXaHUYECKUN CMBICIL.
VYpaBHeHUs KacaTeJIbHOW M HOPMAJIH K TIJIOCKOW KpU-BOM.
Heobxonumoe ycnoBue nupdepeHuupyeMocT (yHKIMHA B TOUKE.
OcHOBHBIE TEOPEMBI O TPOU3BOJIHBIX (MIPOU3BOIHASI CYMMBI,
MPOM3BEACHUS M YACTHOTO, IPOU3BOIHAS CII0K-HOM (DYHKIINH,
MPOU3BOIHAS 00paTHOM (PYHKINU, TPOU3BOIHAS TAPAMETPUUYECKU
3aganHoM (pyHKIMK). Tabnuia nponzBoausiX. [ToHsTHE O
MIPOU3BOJHBIX BBICIIMX MOPSIKOB.

HNHTerpajpbHoe HCUMCIeHHE

7.1

Heonpenenéunsiit
UHTEerpa

[TepBooOpasHast u HeompeaeleHHbIH nHTerpai. OCHOBHBIC
CBOICTBA HEONPEICICHHOT0 HHTerpaja. Tabnuia npocTen-mux
HEeOMpeAeNIeHHBIX HHTETPaIoB. MeTo/Ibl HHTETPUPOBAHHUS:
HENOCPEICTBEHHOE UHTEIPUPOBAHKE, METO/] 3aMEHBI IIEPEMEHHOMN
u 1o yactam. «HeGepyruecs» HHTErpabl.



