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[Iporpammy cocraBmi(u):
KaHO. mexw. Hayk, 0oy., Koncmanmunog FO.B.

[pu pazpaboTke paboueii mporpaMMBbl IUCIUIDIHHEI (MOyls) "MaTemaTnka" B OCHOBY ITOJIOKEHBI:

1. ®enepanbHBI TOCYIapCTBEHHBIH 00pa30BaTENbHBIA CTAHAAPT BHICIIEr0 00pa3oBaHWS - OakamaBpuaT IO HAIIPABICHHIO
moxrotoBku 23.03.01 TexHOMOTHS TpAaHCTIOPTHHIX Tporiecco (mpuka3 MuroOpHayku Poccnu ot 07.08.2020 . Ne 911).

2. Yuebnslii tran: Hanpasnenue noarotosku 23.03.01 TexHOIOTHS TPAHCIIOPTHBIX MPOIIECCOB
HanpasnenHnocts (mpodwmis) OpraHusaius MEepeBO30K M YIPaBICHHE Ha aBTOMOOHJIBHOM TPAaHCIOPTE, OAOOPCHHBIH YUeHBIM
coseroM ®I'BOY BO Yysamickuii 'AY ot 14.06.2023 r., npotokos Ne 17.

PabGouast mporpamma JIUCHMIUIMHBI (MOIYNS) TPOXOJMUT COTJIACOBAHME C HCIOJB30BAHHMEM HWHCTPYMEHTOB DJIEKTPOHHOM
HH(POPMAIIMOHHO-00Pa30BATENBHO Cpe/ibl Y HUBEPCUTETA.

COI'JTACOBAHO:

3aBeayromuii kapempoit Makcumos A.H.

3aBexyromuii Bemyckaromeit kadgenpoit [Tymkapenxo H.H
[pencenarens MeToandeckoit komuccnu paxynprera [ aBpumos B.H.

JupexTop HaydHO-TeXHUYECKoi onbnmnoTekn Bukroposa B.A.



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1 | moctpoenue ¢pyHIaMEHTa MATEMAaTHIECKOTO 00Pa30BaHMs OYIYIIEro ClenHanucTa, 00ydeHrne OCHOBHBIM
MaTeMaTHYeCKHUM METOJIaM, HeOOXOAUMBIM ITPU PEIICHUH TPUKIAJAHBIX 33/1a4;

1.2 PasBUTHUC UHTCIIJICKTYaJIbHOI'O MOTCHIIMAIa CTYACHTOB U UX CIIOCOOHOCTH K JIOTHYCCKOMY U AJITOPUTMHUICCKOMY
MBIIJICHHUIO.

1.3 | oOyueHHe CTyIEHTOB IpUEMaM HCCIIEAOBAHMS U pelleHHs MaTeMaTHYeck (POpMaIM30BaHHBIX 3a/1a4, HAaBBIKaM
CaMOCTOSTEIBbHOM PabOTHI C JINTEPATYpOil 0 MATEMATHKE U €€ TIPHIIOKEHHSIM;

1.4 ACMOHCTpanus Ha IpuMepax MaTeMaTUICCKUX MOHATUN U METOJIOB CYIIHOCTHU HAYYHOI'O Imoaxonaa, Cl'[eLII/I(I)I/IKI/I
MaTCMaTHKH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII

Hukn (paznen) OITOIT: b1.0

2.1 | TpeGoBaHusi K NpeIBapUTEIbHOI MOATOTOBKE 00yYalOIerocs:

2.2 | JMCHMIUITMHBI M NPAKTHKH, /I KOTOPBIX OCBOEHHE JAHHOW THCHUTLIHHBI (MOAYJIs1) HEOGX0IHMO KaK
npeanIecTByOIee:

2.2.1 | OGmiast 3JEKTPOTEXHUKA U IIIEKTPOHUKA

2.2.2 | llpuknaaHas MaTeMaTHKa

2.2.3 | Texunueckas MeXaHHKa

3. KOMIIETEHIIMU OBYYAIOIIET OCSl, §OPMHUPYEMBIE B PE3VJILTATE OCBOEHUSI TUCLIATIINHBI
(MOJY.JIS)

OIIK-1. CriocoOeH TpHMEHATh €CTECTBeHHOHAYYHBIE W OOIIEHH)KCHEPHBIE 3HAHNS, METOIBI MATEMaTHIECKOTO aHAJIN3a U
MOJIETTUPOBAHUS B IPO(eCCHOHATBHOHN NeATeTbHOCTH;

OIIK-1.1 O6mamaer ecTeCTBEHHOHAYIHBIMH M OOIIEHHKEHEPHBIMH 3HAHUSAMH, METOIaMH MaTEMAaTHIECKOTO aHAJIN3a U
MOJIETTMPOBaHUS B IPO(eCcCHOHATBHOI NesTeTbHOCTH

OIIK-1.2 OcymecTBisieT BBIOOP HEOOXOAUMBIX €CTECTBEHHOHAYUHBIX U OOIIEHH)KEHEPHBIX 3HAHUH, METOZ0B MaTEMaTHIECKOTO
aHaJIM3a ¥ MOJICIIMPOBAHUSI [T PEIICHHs MPO(ECCHOHATBHBIX 3a/1a4

OIIK-1.3 HpI/IMCHf{eT Ha NPAKTHUKC ECCTCCTBCHHOHAYYHBIC 1 O6HICI/IH)KCHCpHI>I€ 3HaHHUsA, MCTOJbI MAaTCMATHYCCKOTI'O aHaJIn3a 1
MOJCIUPOBAHUA JUIA PCIICHUS TPAKTUICCKUX 3a/1aY B HpO(l)eCCHOHaJH:HOfI JCATCIIBHOCTH

B pe3ysbTaTe ocBOeHUs AMCUMILJIMHBI 00YYaIOIIUIACS 10/KEH

3.1 (3HaTh:

3.1.1 | — OCHOBHBIC NOHATHS ¥ MHCTPYMEHTHI BEKTOPHOW U JINHEHHOI aJireOphl; aHATMTHIECKOH TEOMETPUH;
I GepeHIINaNIbHOTO U HHTETPaIbHOTO HCUHUCICHHS; (PYHKIUH OXHON U HECKOJIBKUX NIEPEMEHHBIX; TEOPUH
mudhepeHITaTbHBIX ypaBHEHUH; TEOPHH PSIOB;

3.1.2 [— anTOpUTMBI 1 METOJBI ITOMCKA SKCTpeMyMa (GpyHKIHH, perreHns uddepeHInanbHbIX YPaBHEHUH U HX CHCTEM,
MOJIETTMPOBAHUS CHCTEM C UCIIOIB30BaHKEM allapaTa IMHEHHO anreOpsr;

3.1.3 | — OCHOBHBIE MATEMAaTUYECKUE MOJENIN IIPUHSITUS PEILICHUSL.

3.2 | YMeTh:

3.2.1 | -abCTPaKTHO MBICIUTE, IPOBOAUTH AHAIN3 U CUHTE3 MAaTEMaTHUECKUX MPOOJIEM Ul PELIeHHs! TIOCTaBIeHHO! 3a1a4H;
BBIJICIIATE M XapaKTePHU30BaTh MPOOIIEMbI COOCTBEHHOTO Pa3BUTHUS, POPMYITHPOBATH IETH MPOPECCHOHATEHOTO U
JIMYHOCTHOTO Pa3BUTHS, OLIEHUBATh CBOU TBOPYECKHE BO3ZMOYKHOCTH;

3.2.2 |- pemaTh OCHOBHBIC 3a1a4H BEKTOPHOH 1 IMHEIHOM anreOpsl, AndGepeHInaIFHOTO W HHTETPATHHOTO HCUNCIICHUS,
HaXOJUTh peneHust Tu¢hepeHIHaTbHBIX ypaBHEHUH, HCCIEA0BATH CXOANMOCTD PAIOB;

3.2.3 |- mpuUMEeHSTh TEOPHIO MONCKA IKCTpeMyMa (DYyHKIMI K KOHCTPYHPOBAHUIO ONITHMAIIBHBIX CHCTEM;

324|- peuIaTh TUIMOBBIC MATEMATHYCCKHUC 3aJaur, UCTIOJIb3YEMBIC ITPU IPUHATHUH YIIPABJICHUYCCKHUX pemeHHﬁ;

3.2.5 | — ncronp30BaTh MaTEMATHYECKHH A3bIK M MATEMATHIECKYIO CHMBOJIMKY IIPH MOCTPOCHHH OPTaHU3a[IOHHO-
YIIPABICHYECKUX MOJIENEH.

3.3 | UMeTh HaBBIKM M (MJ1H) ONBIT JEATEJIbHOCTH:

3.3.1|- B cepe abCTpaKTHOTO MBIILICHHUS, BIAJICTh IPHEMaMH CHHTE3a M aHAIIN3a;

3.3.2 | - OCHOBHBIMU HpI/IéMaMI/I IJIaHUPOBAaHUA U pCaiu3allii HCOGXOZ[I/IMLIX BHJI0OB JCATCIIBHOCTH, CAMOOIICHKHA
HpO(i)eCCHOHaHBHOﬁ ACATCIIBHOCTH, ITIOAXO0JaMU K COBEPIICHCTBOBAHUTIO TBOPYCCKOI'O IMOTCHIINAJIA,

3.3.3 | — mpobneMHO 3ana4HOM (HOPMOIi ITpeICTaBICHHS TPOLIECCOB YIPABIEHNUS, CUCTEM CTAOMIN3aLUN 1 OPUCHTAIINU B BUIE
i hepeHITNaTBHBIX ypaBHEHHH, alreOpandecKuX;

334]|- nepeaaBaThb pe3ybTaT MaTECMAaTUYCCKOI'O OIMMUCAaHUA CUCTEM B BUJIC KOHKPCTHBIX peKOMeH}IaHHﬁ;

335 PCHICHUA TUITOBBIX OPraHU3allHOHHO-YIIPABJICHYCCKUX 3aJa4 MaTEMAaTUICCKUMH U KOJIMYCCTBECHHBIMU METOJaMHU;




33.6

cetu HTEpHET.

— M3BJIEKATh MOJIE3HYI0 HAyTHO-MAaTEMAaTHIECKyI0 HH(GOPMALNIO U3 JIEKTPOHHBIX OHOINOTEK, pedepaTHBHBIX KyPHAIIOB,

4. CTPYKTYPA U COAEPJKAHHUE JNCLHUILIAHBI (MOLY.JIST)

HanmeHoBaHue pa3iesioB H TeM /BUJL Cemectp / | YacoB | Komneren- | Jlureparypa | Unte | Ilpak. | Ilpumeuanue
3aHATHA/ Kype 1197071 pakr. | moar.
Pa3nen 1. DiiemMeHThI JIMHEIHOI aaredpbl
Marpuis! u onpenenuteny /Jlex/ 1 1 OIIK-1.1 J1.1 1 0 npobnemMHas
OIIK-1.2 JI1.2J12.1 JIEKIUS
OIIK-1.3 JI2.2J12.3 OTpoC Ha
MPAKTUIECKUX
3aHATHUIX
Marpuist u onpeaenutenu /IIp/ 1 1 OIIK-1.1 J1.1 0 0 IIPOBEpPKa
OIIK-1.2 JI1.2J12.1 pelieHus 3anad
OIIK-1.3 J12.2J12.3
Marpuis! u onpenenutenn /Cp/ 1 6 OIIK-1.1 JI1.1 0 0 IIpOBEpKa
OIIK-1.2 JI1.2J12.1 pelieHus 3a1a4
OIIK-1.3 JI2.2J12.3
CHCTEeMBI JIMHEHHBIX alreOpandeckKux 1 1 OIIK-1.1 JIT.1 1 0 rpoOieMHast
ypaBHeHwmi /JIek/ OIIK-1.2 JI1.2J12.1 JIeKIUs
OIIK-1.3 JI2.2J12.3 OIIpOC Ha
MIPAKTUIECKUX
3aHATHUIX
CHCTEeMBI JIMHEHHBIX aNTeOpamdeckux 1 1 OIIK-1.1 JI1.1 0 0 MPOBEPKA
ypaBHenuii /T1p/ OIIK-1.2 JI1.2712.1 peleHus 3anau
OIIK-1.3 JI2.2J12.3
CucTeMbl TMHEWHBIX anreOpandecKux 1 8 OIIK-1.1 JIT.1 0 0 MIpOBEpKa
ypaBHeHuit /Cp/ OIIK-1.2 JI1.2J12.1 peleHus 3anay
OIIK-1.3 J2.2712.3
Kommnekcubie uncna /JIex/ 1 0 OIIK-1.1 JI1.1 0 0 ONpOC Ha
OIIK-1.2 JI1.2J12.1 MIPAKTUIECKUX
OIIK-1.3 JI2.2J12.3 3aHATHUAX
KowmriekcHbre uncna /I1p/ 1 0 OIIK-1.1 JI1.1 0 0 IIpOBEpKa
OIIK-1.2 JI1.2J12.1 pemenus 3anayq
OIIK-1.3 JI2.2J12.3
Kommekcubie uncna /Cp/ 1 4 OIIK-1.1 JI1.1 0 0 MpoBepKa
OIIK-1.2 JI1.2J12.1 pelieHus 3anaqy
OIIK-1.3 J12.2J12.3
Pazgen 2. DieMeHThI BeKTOPHOIi a1redpbl
U AaHAJMTHYECKOI reoMeTpuu
Bekrophas anredpa /Jlex/ 1 1 OIIK-1.1 JI1.1 0 0 OTIpOC Ha
OIIK-1.2 JI1.2J12.1 MIPaKTUYECKUX
OIIK-1.3 JI2.2J12.3 3aHATHAX
Bexropnas anredpa /IIp/ 1 1 OIIK-1.1 JI1.1 1 0 ydaeOHast
OIIK-1.2 JI1.2J12.1 JICKYCCHS
OIIK-1.3 JI2.2J12.3 MIpOBEpKa
pemieHus 3a1a4
Bexropnas anredpa /Cp/ 1 8 OIIK-1.1 JI1.1 0 0 MpoBepKa
OIIK-1.2 JI1.2J12.1 pemeHus 3agay
OIIK-1.3 JI2.2J12.3
Amnanutuuaeckas reomerpus /Jlex/ 1 1 OIIK-1.1 JI1.1 0 0 OTpOC Ha
OIIK-1.2 JI1.2712.1 MIPaKTUYECKUX
OIIK-1.3 J2.2J12.3 3aHATHUIX
Amnanurtnueckas reomerpus /I1p/ 1 1 OIIK-1.1 JI1.1 1 0 yueOHas
OIIK-1.2 JI1.2J12.1 JTUCKYCCHS
OIIK-1.3 JI2.2J12.3 MIpoBepKa
peueHus 3agaq
Amnanutuueckas reomerpus /Cp/ 1 8 OIIK-1.1 JI1.1 0 0 MpoBepKa
OIIK-1.2 JI1.2J12.1 pelieHus 3anaq
OIIK-1.3 J12.2712.3

Pa3znen 3. MaremaTuyeckuii aHaIu3




®yukuuu ¥ npeaensl. HenpeprelBHOCT 1 OIIK-1.1 J1.1 npoOnemMHas
bynkum. /Jlex/ OIIK-1.2 JI1.2J12.1 JICKITHST
OIIK-1.3 JI2.2J12.3 OTIpOC Ha
MPaKTHYECKUX
3aHATHUAX
OyHKuMM U peaensl. HempeprIBHOCTH 1 OIIK-1.1 JIT.1 MIpOBEpKa
¢yaxumm. /Tp/ OIIK-1.2 JI1.2J12.1 peleHus 3anau
OIIK-1.3 J2.2712.3
Oyukuuu ¥ npeaensl. HenpepelBHOCT 4 OIIK-1.1 J1.1 IIPOBEPKA
¢ynakuun. /Cp/ OIIK-1.2 JI1.2J12.1 peuieHus 3a1a4
OIIK-1.3 JI2.2J12.3
Juddepennmanpaoe ncuncienne GyHKINH 1 1 OIIK-1.1 JI1.1 poOieMHas
ero mpuyoxenus /JIex/ OIIK-1.2 JI1.2J12.1 JIEKITUS
OIIK-1.3 JI2.2J12.3 OIpocC Ha
MIPAKTUYECKUX
3aHATHAX
Juddepenimansaoe ncuncienne QyHKINH 1 1 OIIK-1.1 J1.1 yaebHas
ero npunoxenus /I1p/ OIIK-1.2 JI1.2J12.1 JUCKYCCHS
OIIK-1.3 JI2.2J12.3 MIpOBEpKa
pemieHus 3a/1a4
Juddepenimansaoe ncuncnenne QyHKINH 1 7 OIIK-1.1 JI1.1 IIpOBEpKa
ero mpuioxenus /Cp/ OIIK-1.2 JI1.2712.1 pelieHus 3a1a4
OIIK-1.3 JI2.2J12.3
HuTterpansHoe ucurcienue GyHKIHH U ero 2 OIIK-1.1 JIT.1 rpoOeMHast
npusoxenus /JIex/ OIIK-1.2 JI1.2J12.1 JIEKITUS
OIIK-1.3 JI2.2J12.3 OIIpOC Ha
MIPAKTUIECKUX
3aHATHAX
WuTerpansHoe ncuucieHne GpyHKINH 1 eTo 2 OIIK-1.1 JI1.1 yaebHas
nputoxxenust /I1p/ OIIK-1.2 JI1.2712.1 JCKYCCHS
OIIK-1.3 JI2.2J12.3 IIpoBepKa
peleHus 3anay
WuTerpansHoe ncyucieHne GpyHKINN 1 ero 7 OIIK-1.1 JI1.1 MIPOBEPKa
nputoxenust /Cp/ OIIK-1.2 JI1.2712.1 peleHus 3anau
OIIK-1.3 JI2.2J12.3
Paznen 4. ®opma KOHTPOJISI
/3auét/ 4 OIIK-1.1 J1.1
OIIK-1.2 JI1.2J12.1
OIIK-1.3 J12.2J12.3
Pazgen S. {udppenunaibubie ypaBHeHUs!
Juddeperimaapabie ypaBHEHHUS IEPBOTO 1 OIIK-1.1 JI1.1 npoOieMHas
nopsiaka /Jlex/ OIIK-1.2 JI1.2J12.1 JIEKITUS
OIIK-1.3 JI2.2J12.3 OTpocC Ha
MIPAaKTHYECKUX
3aHATHAX
Juddepennmansapie ypaBHEHUsI IEPBOTO 1 OIIK-1.1 JI1.1 IIpoBepKa
nopsiaka /TIp/ OIIK-1.2 JI1.2J12.1 peleHus 3aaa4
OIIK-1.3 J12.2712.3
JuddepeHnmansapie ypaBHEHUS IEPBOTO 23 OIIK-1.1 JI1.1 MPOBEPKA
nopsiaka /Cp/ OIIK-1.2 JI1.2J12.1 pelieHus 3a1a4
OIIK-1.3 J2.2J12.3
JuddepeHinanbHble ypaBHEHHS] BTOPOTO 1 OIIK-1.1 JIT.1 rpoOieMHast
nopsika /Jlex/ OIIK-1.2 JI1.2J12.1 JICKITHS
OIIK-1.3 JI2.2J12.3 OIIPOC Ha
MIPAKTUIECKUX
3aHATHUAX
JuddepeHnmansable ypaBHEHHSI BTOPOTO 1 OIIK-1.1 JI1.1 ydaeOHast
nopsika /TIp/ OIIK-1.2 JI1.2J12.1 JTUCKYCCUS
OIIK-1.3 J2.2J12.3 MpoBepKa
peleHus 3angay
JuddepeHnmanbable ypaBHEHHS] BTOPOTO 23 OIIK-1.1 JIT.1 MIpOBEpKa
nopsika /Cp/ OIIK-1.2 JI1.2J12.1 pemieHus 3a/1a4
OIIK-1.3 J12.2J12.3




Paznen 6. YuciioBble, yHKIHOHAIbHBIE H

CTeNeHHbIe PAbI

Yucnossle psabl /JIex/ 1 1 OIlK-1.1 JI1.1 OTIpoC Ha
OIIK-1.2 JI1.2712.1 NIPaKTUYECKUX
OIIK-1.3 JI2.2J12.3 3aHATHIX

Yucnossle psist /TIp/ 1 1 OIIK-1.1 J1.1 yaeOHas
OIIK-1.2 JI1.2J12.1 JTUCKYCCHS
OIIK-1.3 JI2.2J12.3 MIpOBepKa

pemIeHus 3a1a4

Yucnossle psnast /Cp/ 1 23 OIIK-1.1 J1.1 IIPOBEpPKa
OIIK-1.2 JI1.2J12.1 pelieHus 3anaqy
OIIK-1.3 J12.2712.3

OyHKIMOHATBHBIE U CTETICHHBIE PsIbI /JIek/ 1 1 OIIK-1.1 JI1.1 OIIpoC Ha
OIIK-1.2 JI1.2712.1 IIPAKTUYECKUX
OIIK-1.3 JI2.2J12.3 3aHATHUAX

OYHKIMOHATBHBIC U CTeneHHbIe psabl /TIp/ 1 1 OIIK-1.1 JI1.1 ydaeOHast
OIIK-1.2 JI1.2J12.1 JIUCKYCCHS
OIIK-1.3 J12.2J12.3 IIpOBEpKa

peuieHus 3a1a4

OyHKIMOHATBHBIC U CTeneHHbIe psiabl /Cp/ 1 22 OIIK-1.1 JIT.1 MIpOBEpKa
OIIK-1.2 JI1.2J12.1 peuenus 3anayq
OIIK-1.3 J2.2712.3

Pazgen 7. ®opma KOHTPOJISI

/Ox3amen/ 1 9 OIIK-1.1 J1.1
OIIK-1.2 JI1.2J12.1
OIIK-1.3 J12.2712.3

5. ®OHJI OHEHOYHBIX CPEJCTB

5.1. IlpumepHBIii HepedyeHb BONPOCOB K 3a4eTy

. Onepauuu HaJ MaTpUIIAMH.

. Onpenenurenu. PasnoxeHne onpenenuTens o CTPOKe U CTOIOIy.

. ObOpaTHast MaTpuIa. MaTpHYHbIC YpaBHCHHUS.

. Perrenvie cucreM JIMHEHHBIX YPaBHEHUH € IIOMOIIBIO 0OpaTHON MATPHIIBL.
. ®opmynsl Kpamepa.

. Bextopsl. JIuneiinbie onepanuu HaJl HUMH. Pa3noskeHue BeKTOpOB.

. CkanspHO€ NPOU3BEICHUE BEKTOPOB.

. BektopHOe npon3BeieHrE BEKTOPOB.

. CMemaHHOE POU3BEACHUE BEKTOPOB.

10. Meroa KOOpIMHAT HA IJIOCKOCTH.

11. IIpsimMast Ha TITOCKOCTH, CIIOCOOBI 3aJaHNs, METPUIECKHE 3aJaqH.

12. KpuBble BTOPOTO HOPSIIKA.

13. ®yHKIMHU U UX TPaPUKH.

14. IlocnenoBaTenbHOCTH U UX CBOMCTBA. IIpenen nocnenoBaTenbHOCTH.
15. Mpenen GyHknmu. 3amedaTeTbHbBIC IPEICIEL.

16. HenpepbIBHOCTH (DYHKIIHU.

O 01N W K~ Wi —

5.2. IIpuMepHBlii NepevyeHb BONMPOCOB K IK3aAMeHY

. [IpousBonHas pynkuun. [TponsBoaHast Cl10KHON HYHKIIHH.

. Iuddepenrmann.

. Bo3pacranne-yoriBanue GyHKINN.

. MoHOTOHHOCTH (PyHKIIHH.

. UccnenoBanue hyHKIMI 1 OCTpOCHHE rpadUKOB.

. Heonpenenenuslit UHTErpasi, CBONCTBA.

. OCHOBHBIC METOJIBI HHTETPUPOBAHHS.

. OnpesieneHHBIH HHTETPa, IPUEMBI BBIYUCTICHHH.

. HecoOcTBeHHbIE HHTETpAIIBI.

10. IIpunosxeHus onpeaeIeHHOro HHTerpaa.

11. Juddepenumansapie ypaBHEHUsI, OCHOBHEBIE TTOHSATHSL.

12. TucdepeHnransHple ypaBHEHUS € Pas3IeisIONMUCS TePEMEHHBIMH.
13.JInneitnbie tuddepeHnransHbIe ypaBHEHHS TIEPBOTO TOPsIKa

14. JIuneitabie oqHOpOAHBIEC AN GEepeHINANBHBIE YpaBHEHHS 2-TO TTOPSAKA.
15. JIluneitnple HeoqHOpOAHBIE AU PepeHanbHbIe YpaBHEHHS 2-TO TOPSIKA.
16. Psag. Cxopumocts psaga. Cymma psija.

17. Mpocreiitme cBoiicTBa psgoB. HeoOXoaMMBbIi IPU3HAK CXOTUMOCTH.
18. IIpu3HaKy CXOAUMOCTH PSLIOB € IOI0KUTEIbHBIMU YWICHAMU.
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19. 3raxouepenyromuecs psasl. [Ipusnak JlelOuuma.
20. Crenennsble psaabl. Teopema Abens.

5.3. TemaTuka KypcoBbIX padoT (KypCcOBBIX IPOEKTOB)

HE IPEeIyCMOTPEHO

5.4. ®oHJ OIIEHOYHBIX CPeaACTB AJIs1l MPOBEACHUA TEKYIIEIro KOHTPOJIsA

HpI/IMCpHHﬁ nepeyeHb TCMATUKU JId IOATOTOBKH AOKIaZAa K BBICTYIIJICHUIO HA KOH(bepCHLII/II/II

1. MaTpuaHbIie MOeN B OMOJIOTHH U SKOHOMHUKE.
1). MaTtpudHas MOJenb MOMY/SIHH.
2) MaTtpuyHbie MOJIEH B SKOHOMHKE.
2. luHamMuuecKue MaTeMaTH4eCKre MOJIEIH.
3). Henuueitnple KoJieOaHUsI MATEMATHUYECKOTO MasITHUKA.
4). MaTtemaTtuyeckie MOAETH OaNIUCTHKH.
5). 3ama4n KOCMUYECKON OaTUCTUKH.
6). DKOJIOTHS ¥ POCT TTOMYIISIIHA.
7). TeopeMbl €AMHCTBEHHOCTH U MHKEHEPHBIE 3aJIaUH.
3. BeposTHOCTHBIE MaTeMaTUYECKUE MOJIEIH.
8). Beruncnenue nHTErpaioB Mmeronom MonTe-Kapio.
9). O pacnpeneneHun MPOCTHIX YHCEI.
10). PaguoaktuBHblil pacnag u ¢popmyna [lyaccona.
11). T'enepanust nceBAOCTyd4alHBIX MOCIEIOBATEILHOCTEH.

4. ®pakransl B IPUPOJE U HAYKE.

12). ®pakranpHas reOMeTpUs TPUPOABI.
13). ®pakranbl B HAYKE U TEXHUKE.

5. Mcropust MaTeMaTHKH U METOJIOJIOTUS COBPEMEHHOM HAYKH.
14). CoBpeMeHHasI MBICIIb APEBHHX.

15). MaremaTtuku Bocroka.
16). Kopons maTeMaTHKOB.

17). T'puropwuit [lepensMan 1 3ajaqa THICSYCTICTHS.

6. YHEBHO-METOJUMYECKOE U THO®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIINHBI (MOAYJIS)

6.1. PexoMeHnnyemas tutepatrypa

6.1.1. OcHoBHas JUTEpaTYypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron | Komnu-Bo
JI1.1 |HuxonoBal'. A., MaremaTuka. Teopus u IpakTHKa: yaeOHOE TTOcOOHE Kazanp: KHUTY, DNEeKTPOH
Hukonosa H. B. 2016 HBIN
pecypc
JI1.2 | Kapacesa P. b. Briciias matemaTtuka: nuHelHas anreOpa, BEKTOpHAs anredpa, Owmck: CubA A, DIEeKTPOH
AQHAJIMTHYECKAsi FEOMETPUS, BBEICHUE B MaTEMaTHYECKUI 2019 HBIH
aHanm3, T depeHnruanbHoe UCUUCTICHNE PYHKIIUU OTHOM pecypc
JIECTBUTENBHOI ITepeMEeHHOM: yaeOHoe mocodue
6.1.2. lonoHUTeIBHAS JIUTEPATypa
ABTOPEI, COCTaBUTEITH 3arnaBue WznarensctBo, rox | Komud-Bo
JI2.1 |Jlyary K. H., Hopun CO6opHUK 3a1a4 110 BhIcIIeH MaTeMaTHKe. C KOHTPOJIBHBIMU M.: Aiipuc-nipecc, 0
B. I1., [IuceMeHHbIiH paboTamu. 2 Kypc 2011
. T., lleuenko FO.
A., ®enun C. H.
JI2.2 |Jlyary K. H., Hopun CO6opHUK 3a1a4 110 BhICIIeH MaTeMaTHKe. C KOHTPOJIBHBIMU M.: Aiipuc-nipecc, 0
B. I1., ITuceMeHHbIi pabotamu. 1 xypc 2011
. T., llleBuenxko FO.
A.
JI2.3 |3umuna O. B,, Bericmras MaTemaTnka: yaeOHO-METOJHUIECKOE ITOCOOHE M.: OexTpoH
Kupumnos A. 1., DOU3SMATIINT, HBIA
CanpuukoBa T. A. 2000 pecypc

6.3.1 Ilepeyens NpOorpaMMHOro odecrnevdeHust

6.3.1.1 | OC Windows XP

6.3.1.2 | SuperNovaReaderMagnifier

6.3.1.3 [ Access 2016

6.3.1.4 | Project 2016

6.3.1.5| Visio 2016

6.3.1.6 | Office 2007 Suites




6.3.1.7 | GIMP
6.3.1.8 | MozillaFirefox
6.3.1.9 | MozillaThinderbird
6.3.1.1|7-Zip
0
6.3.2 IlepeyeHb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | DnexkTpoHHast OMOMHOTEYHAS CHCTEMa U3AaTeNbCTBa «JIaHb». [ToNHOTEKCTOBAS dIIEKTPOHHAS ONOIHOTEKA.
VHnuBuayanbHBIN HEOTpaHIMYECHHBIH TOCTYN Yepe3 (UKCHPOBaHHEIA BHEIHH [P anpec akageMun HEOTPaHHUCHHOMY
KOJIMYECTBY MOJIb30BaTENeH U3 JI000H TOUKH, B KOTOPOH nMeeTcs 1ocTym K cetu MuTtepHert.http://e.lanbook.com
6.3.2.2 | OnextponHas 6ubmmoTexa rexumueckoro BY3a (ObC «Koucynsrant crynenray). [lonHOTeKcTOBas 3I€KTPOHHAS
6ubnuorexa. VHaAMBUAYaIbHBIN HEOTPAaHUYEHHBIN TOCTYN yepe3 pukcupoBaHHbII BHelHUi [P anpec akanemun
HEOTpaHNYEHHOMY KOJIMYECTBY IOJIB30BaTENeH U3 JIF000H TOUKH, B KOTOPOH MMeeTcs IOCTYI K ceTH MIHTepHeT.
http://www.studentlibrary.ru
6.3.2.3 | OnextponHO-OnbOMoTeuHas cucteMa ZNANIUM.COM. IoiHOTEKCTOBAS 3TIEKTpOHHAs OMONMMoTeKa. IHANBUTyaTbHBINA
HEOTpaHMYCHHBIH JOCTYN Yepe3 GUKCHpOBaHHbIH BHemHNUH [P anpec akagemMun HEOTpaHUUYCHHOMY KOJIMYECTBY
[I0JIb30BaTeNel U3 000K TOUKH, B KOTOPOIl MeeTcst JocTym K cetu MHTepHer. http://znanium.com/
6.3.2.4 | HannoHansHas 31€KTPOHHAs OuOinoTeka. JJocTyn mocpeacTBoM ucnoib3oBanus cetu «MHTepHeT» Ha 32 TepMuHana
noctyma. https://H36.pd/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIMHBI (MOAY JIS)
Aynuropus Bup pabot Hasuauenue OcCHAaIEHHOCTD
YuebHast aynuTOpust Jocka yaeHn4eckas HaCTeHHas TpexaiaeMeHTHas (1 mr.), cTon
IBYXTYMOOBBIH (1 1mIT.), Kadenpa jsekropa HacTodabHast (1 1mT.), CTO
YYEHUYIECKUH 2-X MECTHBIH Ha MeTayutokapkace (19 mit.), ety
noxymsrkui (1 mt.), cTyn ydeHHueckuil Ha MeTaytokapkace (32
1-303 IIp IT.), mKad 11 oAexKaAbl rryookuit (1 mr.), mkad TpexcrBopuathiit (1
IT.), y4eOHbIC TUIAKATHI IO MaTeMaTHKe (6 IIT.), BRIBECKA HaJ JOCKOM
(M.B. JlomoHocoB) (1 mT.), ocBeTuTENH qOCKH (1 mIT.), MPOEKTOp
ACER X128H uepHsIii, nepcoHansHbli kommneiorep "MHpopmaTika”
¢ LCD monuTtopom (1 mir.)
VY4eOHas aymuTOpHs JemoncTpanmonHnoe obopymnosanue (3kpan Lumien Eco Picture LEP-
100102 180*180 cm (1 mrt.), mpoexTop Acer X127H DLP3600Lm
(1204*768) (1 mwr.), HOyTOyK Lenovo (1 mrT.) u yaeOHO-HaTsI IHbIE
mocoOus, I0CKa yYeHU4ecKasi HACTeHHast TpexaieMeHTHast (1 mT.),
1-308 Jlex ocBeTuTeNb Tocku (1 mT.), ckameiika 4-X MecTHas Ha
MeTtaiutokapkace (17 mrt.), cron yaeHndecKkuii 4-x MecTHsI (17 mT.),
kadenpa ekTopa HacTonbHas (1 1T.), CTOI MpenoaBaTeIbCKUN
0oTHOTYMOOBBIH (1 mIT.), cTyA mosymsirkuit (1 1mir.)
[Tomemenue s Crouel (28 it.), cTynbs (48 mIT.), MIKad M CTEIIIAXKH C JINTEPATYpPOH,
CaMOCTOSATEIBHON PAOOTHI | KOMITBIOTEPHASI TEXHIKA C BO3MOXKHOCTBIO MOIKIIIOUCHUS K CETH
1-204 CP "NuTepHeT" U oOecreyeHrneM JOCTYNa B 3JIEKTPOHHYIO
nH()OPMAMOHHO-00Pa30BaTENbHYIO Cpe/Iy OpraHu3annu(4 mr.).
ITomemenne nmus KoMmbroTepHas TeXHHKA C BO3MOKHOCTBIO MOAKITIOYEHHS K CETH
caMoCTOoATebHOM paboThl | "MHTepHeT" 1 oOecriedeHneM TOCTyIa B AIIEKTPOHHYIO
1-501 CP HH()OPMAIMOHHO-00pa30BaTEIbHYIO CPEAY OPTaHU3AINU
(nepconanbHbie KOMIBIOTEPHI) (3 1T.). CTON ydeHUUYECKHUH 2-X
MECTHBIN (5 IIT.), CTYA yaeHndecKui (7 mT.)
Y4eOHast aynuTopus Hocka yaerndeckas (1 mrt.), cron yaeHHdecKui 3-x MecTHbIH (15
IIT.), CTYAbsI yaeHudeckue (38 mr.), cron npenogasarens (1 mwr.),
15a Jlex cryn npenogasatens (1 mr.), 6enas J1akoBasi MAarHUTHO-MapKepHas
nocka (1 mrT.)
Y4eOHast aynuTopus Hocka kmaccHas (1 mT.), cToN yaeHngecknit (3 mrT.), CTy
16a Ip y4eHUIeCKHii (36 mIT.), CTON yaeHNUeCKHid 4-X MeCTHBIH (5 MIT.), CTO
Y4eHUYECKHid 3-X MecTHBIH (5 mT.)

8. METOANYECKHUE YKA3AHUS AJ151 ObYYAIOIIAXCSI 110 OCBOEHMIO AV CLHUILIAHBI (MOILYJIST)

Mertoauka uzydeHus Kypca IpeaycMaTpuBaeT Hapsily C JICKUUAMH U IPAKTUYECKUMU 3aHATUAMH, OPraHU3aLMI0 CAMOCTOSTENBHOM
PabOTHI CTYJICHTOB, IPOBEACHNE KOHCYIIBTAINH, PYKOBOACTBO AOKIIAJaMH CTYICHTOB ISl BBICTYIUICHHUS HA HAyYHO-IIPAKTHYECKUX
KOH(epeHIINAX, OCYIIECTBICHNE TEKYIIET0, IIPOMEXYTOYHOTO (HOPM KOHTPOJIS.

Cucrema 3HaHUH (HOPMUPYETCS B XO/I€ ayAUTOPHBIX U BHEAYIUTOPHBIX (CAMOCTOSATEIBHBIX) 3aHATHH. VICTIONB3Ys TEKIIHOHHBIN
MaTtepHall, yueOHUKH U ydeOHbIC TOCOOUS, JONOIHUTEIBHYIO JINTEPATypy, POSIBIISAs TBOPYECKHI MOAXO, CTYACHT FTOTOBUTCS K
MPAaKTHYECKUM 3aHATHAM, pacCMaTPUBast MX KaK ITOTIOJTHEHHE, YIITyOJIeHHe, CHCTEMaTH3AI[HIO CBOUX TEOPETHUECKUX 3HAHUH.

JU1s 0CBOCHUSI TUCIUIUINHBI CTYAEHTaMH HEOOX0AUMO:




1. TocenaThb JIEKIUU, Ha KOTOPBIX B C)KATOM U CUCTEMHOM BUJI€ U3JIaralOTCst OCHOBBI AUCIUIUIMHBL: JAIOTCA OTIPEACIICHU HOHHTHﬁ,
3aKOHOB, KOTOPbIE OJDKHBI 3HATh CTYAeHThI. CTYIEHTY BasKHO MOHATH, YTO JISKIHsI €CTh CBO€OOpa3Has TBopueckas Gopma
CaMOCTOSITEJIbHON pa60T1)1. Hano NBITAaThCA CTaTh AKTUBHBIM COYYaCTHHUKOM JICKIIHUU: AyMaThb, CPABHHUBATh U3BCCTHOC C BHOBb
TMOJTy4a€MbIMU 3HAHUAMMU, BOWTH B JIOTUKY MU3JIOKECHU MaT€puaia JEKTOPOM, CICAUTH 3a XOO0M €ro MLICﬂeﬁ, 3a €ro
apryMeHTaluel, HaX0IUTh B Hel Kaxyluecst BaM ciaboctu. Bo BpeMs JeKIMKM MOYKHO 33/1aTh JIEKTOPY BOIIPOC, JKeNaTeIbHO B
MUCbMEHHOH (popMe, YTOOBI He MEIIaTh U He HapYIIaTh JIOTUKU TPOoBeAcHuUs JieKuu. Ciymias JeKIUIo, ClieayeT 3aQUKCUpOBaTh
OCHOBHBIE UJICH, ITOJIOKEHHSI, 0000IIeH s, BBIBOIBI. PaboTa Hajl 3amuChIo JIEKIIMH 3aBepinaercs foma. Ha cBexyro rosioBy (Tioka
CILIC JICKLIUA B HaM}ITI/I) HaJa0 YTOYHUTH TO, YTO 3alIUCAHO, O6OFaTI/ITL 3alUCh TEM, YTO HE yNaJI0Ch 3a(1)I/IKCI/IpOBaTI> B XO0A€ JICKIIUH,
3amucarh B BUJE BOIIPOCOB TO, YTO HAJIO MPOSICHUTD, 10 KOHIIA MOHATh. BaXKHO COOTHECTH MaTepual JIEKIIUU C TEMOW y4eOHOH
nporpaMmbl U YCTAHOBHUTDH, KaKUC €€ BOIIPOCHI HAIIIJIM OCBCIICHUC B l'[pOCJ'[YHI&HHOI:I JICKIIUH. Torz[a II0JIE3HO O6paIlIaTBC${ UK
yaeOHuKy. JIeknns u yueOHUK He 3aMEHSIOT, a JOMOJIHSAIOT IPYyr Apyra.

2. TnocenaTh MPakTUICCKUEC 3aHATHS, K KOTOPBIM CIICAYET TOTOBUTHCA 1 aKTUBHO Ha HUX pa60TaTb. 3a;[afme K 3aHATHUIO BBIAACT
npernoaBaTesb. 3aJaHue BKIIOYAeT B ce0sl OCHOBHBIE BOIIPOCHI, 3a7[a4H, TECThI U IOKJIAbI ISl CAMOCTOSATEILHON paOOTHI,
mutepatypy. [IpakTHyeckre 3aHITHS HAYMHAIOTCS C BCTYIUTENFHOTO CJI0Ba MPENoAaBaTelis, B KOTOPOM Ha3bIBAIOTCS 11€71b, 3a7a91
1 BOIIPOCHI 3aHATHUA. B TIpo1ecce MPOBEACHUSA 3aHATHI npernoaaBaTeib 3a1a€T OCHOBHBIC U JOTTOJIHUTEIIbHBIC BOITPOCHI, OPraHu3yeT
ux oocyxkaenue. Ha mpakTHYECKUX 3aHATHIX PEIIAIOTCS KOHKPETHBIC 3a1a4H, Pa30UpatoTCsl TECTOBbIC 3aaHUs U 3aJaHHS,
BbIJAHHBIC IJIs1 CaMOCTOSITEIIbHOM pa6OTI>I, 3aCJIyIIUBAIOTCS BBICTYIUICHUA. CTyI[CHTLI, MMPOMYCTUBIIUC 3aHATHUC, UJIIN HC
TMOATOTOBUBIINECA K HEMY, ITPUTTIAIIAIOTCA HA KOHCYJIBTAIIUIO K TPETIOAaBaATEIIIO. HpaKTI/I‘I€CKOG 3aHATHEC 3aKaHYHUBACTCs
IOABCACHUEM UTOI'OB: BHIBOAAMMU IO TEME U BBICTABJICHHUEM OLICHOK.

3. CHCTEeMaTHUYECKH 3aHUMAThCsl CAMOCTOSITEIBHOM paboTOM, KOTOpast BKIIOYAET B ce0sl M3y4eHHUE HOPMATUBHBIX JOKYMEHTOB,
MaTepHaoB yIeOHUKOB U CTaTel U3 HAyIHOU JINTEPATYPhl, pellIeHNe 3a/1a4, HalMCaHue TOKIa0B, pedepaToB, 3cce. 3aMaHusl IS
CaMOCTOSATEIbHON pabOThI BBIAAIOTCS MIPEHOAaBATEIEM.

4. moJ1 pyKOBOJCTBOM IPEIOIaBaTENs 3aHUMAThCsl HAydHO-HCCIIEA0BATEIbCKON paOOTOM, YTO MPEAIOJIaraeT BEICTYIICHHUS C
JAOKJIaJaMU Ha HAYYHO-ITPAKTUYCCKUX KOH(i)epeHHI/IHX u ny6nm<aumo TE3UCOB U CTaTel MO UX pe3yIbTaTaM.

5. TIpY BOSHUKAIOIINX 3aTPYAHCHUAX IIPU OCBOCHUU IUCHUINUINHBI, IJI HEYCTICBAIOIUX CTYACHTOB U CTYACHTOB, HE IMOCCHIATOIINX
3aHATUSA, IPOBOAATCA €KCHEACIbHBIC KOHCYIbTAlluU, HA KOTOPLIC MPUTTIAIIAIOTCA HECYCIIEBAIOIINE CTYACHTDI, 4 TAKIKE CTYACHTHI,
WCTIBITHIBAIONIHME TIOTPEOHOCTD B MIOMOIIM MPENOAaBATENs IPU U3YyICHUH JUCIUITIHHEI.

TpeGOBaHI/Iﬂ, MPEABABIACMBIC K BBIITOJTHCHUIO KOHTPOJIBHBIX 3a11aH1/1171. HpI/I BBITIOJTHEHUN KOHTPOJIBHBIX Sa/:[aHI/II\/‘I CIIEOYCT:

1. ITonyuuTh 4eTKUI OTBET HAa BCE BOIIPOCHI, COLEPIKALIUECS B KOHTPOJIbHOM 3a1aHUU.

2. MakcuMasbHO YETKO U3JIOKUTh CIIOCOO BBIMOJHEHUSI KOHTPOJIBHOTO 3aJaHUs.

3. O(l)OpMI/ITB 3aJaHuC B COOTBCTCTBHUU C MPECAbSABICHHBIMU Tpe60BaHI/I${MI/I.

4. I1o BO3MOKHOCTH, OCYLIECTBUTH IIPOBEPKY IIOIYYEHHBIX PE3YIbTATOB.

ITo cornacoBaHUIO ¢ MPenoAaBaTeNeM WK 0 ero 3aJaHUI0 CTYIEHThI MOTYT TOTOBUTDH pedepaThl 0 OTAEIbHBIM TEMaM
JUCcHUIUIAHBL. OCHOBY JIOKJIaJIOB COCTABIISCT, KaK MPABHUJIO, COJICpP)KaHHE MOATOTOBICHHBIX CTyAeHTaMu pedepaToB. KauecTBo
y4eOHOH pabOTHI CTYIEHTOB MPEMNOIaBaTeNb OIICHUBAECT 110 pe3ylIbTaTaM TECTHPOBAHMS, 3adera U dk3aMeHa. TecTupoBaHue
OPraHrn30BbLIBACTCA B KOMIIBIOTCPHBIX KJIacCax. Bce BOHPOCHI TECTUPOBAHUA o6cy>1<)1aforrc;1 Ha JICKIMOHHBIX U MPAKTUICCKUX
3aHATHAX. [IoIrOTOBKA K 3a4eTy, SK3aMeHY MPEAINOoaracT U3ydeHre KOHCIIEKTOB JIEKIIUH, PEKOMEH IyEMOW JIMTEPATYPhI U APYTUX
HCTOYHHUKOB, IOBTOPCHUC MATCPUAJIOB JICKITUOHHBIX U IMTPAKTUYICCKUX 3aHATHH.

IIPUJIOXKEHUA

[Mpunoxenue 1 (MY k ®OC).docx




JOMNOJIHEHUS U U3BSMEHEHUS
B20 /20 ___ y4eOHOM roay

AXTyanusupoBaHHas paboyas mmporpaMma paccMOTpeHa M ofoOpeHa Ha 3acelaHuH
oT

3aBenyromuii BEITycKatomen kadeapoi

JOINOJTHEHUS U USMEHEHUSA
B20__ /20 yueOHOM roay

AxTyanusupoBaHHas pabodas mporpaMma pacCMOTpPeHa W Oo0OpeHa Ha 3aceIaHhd
oT

3aBenyroluii BeITycKaroei kapenpoii

JONOJIHEHUSA U U3SMEHEHU S
B20__ /20__ y4eOHOM ropy

AxTyanu3upoBaHHas pabodvas mporpamMma pacCMOTPeHa W OMOOpeHa Ha 3aceAaHHU
oT

3aBeayromuii BRITYCKaroMIeH kadenpoit

JONOJIHEHUSA U UBSMEHEHUSA
B20__ /20 y4eOHOM roay

AxTyanusupoBaHHas pabodas IporpaMma pacCMOTpPeHa W OI0OpeHa Ha 3aceHaHHd
ot

3aBenyroluii BeITycKaromen kapenpoi

JOHNOJIHEHHUA 1 U3BMEHEHUA
B20 __ /20___ y4eOHOM roay

AKTyanu3upoBaHHas pabodasi mporpaMMa paccMOTpeHa M 0JI00peHa Ha 3acelaHHuu
oT

3aBenyromuii BeITycKatomen kapenpoi

JONOJIHEHHUSA U U3SMEHEHUSA
B20_ /20 yueOHOM romy

AKTyanu3upoBaHHas pabodasi mporpaMMa paccMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyrommuii BeITycKatomen kapenpoi

BBIITyCKAIOMeH Kadenpsl, mpoTokox Ne

BBIITyCKAIoOmeH Kadenpsl, mpoTokon Ne

BBIITyCKatomed Kagenpbl, MpoTokos Ne

BBIITyCKatome Kadenpsl, mpoTokon Ne

BBIITyCcKatomed Kagenpbl, MpoTokos Ne

BBIITycKatomed Kagenpbl, mpoTokos Ne



