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KA®EJIPA HH(POPMATHKH

Pacrlpez[enelme YacoB JUCHMIIJIMHBI IO KypcaM

Kypc 4
Bup 3ausaruii VII | PII Hroro
Jlexuun 2 |12 |2 |2
JlaGopaTopHsbie 6 |6
HUroro ayp. 8 |8 [8 |[8
KonrakTHas paboTa 8 |8
Cawm. pabota 60 |60 |60 |60
Yacel Ha KOHTPOJIb 4 (4 14 |4
Htoro 72 |72 |72 |72

OCHOBAHHME

Y4eOHBIi TUTaH yTBEPKIEH YIEHBIM cOBETOM By3a oT 26.04.2022 mpoTtokon Ne 9/1.

[MporpaMmy coctaBui(n): KaHJ. TEXH. HayK, 3aB. kad., TromHskoBa U.A.

3aB. kadenpoii: TromHskosa M. A.




1. HEJIX OCBOEHUA JTUCHUTIINHBI

1.1|o3HaKoMIIeHHE CTYAEHTOB C COBPEMECHHBIM METOAAMU, TEXHOJIOTUAMUA U HHCTPYMCHTAJIbHBIMU CPEIACTBAMHA BBIYUCIIMTEIILHON
MATEMATHUKU AT pCHICHUS NMPUKIIAJHBIX 3a/1a4 IMOJYUCHU, XPaHCHUS, KOMHLIOTepHOﬁ O6pa6OTKI/I U nepeaain I/IH(i)OpMaIlI/II/I.

2. TPEBOBAHUA K PE3YJBbTATAM OCBOEHUA JUCITUIIJIMHBI

IIKO-3.1:OcyuiecTBJjisieT 00yueHne yueOHOMY NMpeIMeTy Ha OCHOBE UCIO0JIb30BaHUS NMPeAMETHbIX METOANK U COBPEeMEHHBIX
00pa3oBaTeJIbHBIX TEXHOJIOT Hii

MKO-3.2:OcyuecTBIIsieT NeJarornyecKyo MoAIep:KKy H CONPOBOKIeHHE 00yYAIUIMXCsl B MPOLecce T0CTHKEHUs MeTanpeIMeTHBIX,
MPeIMETHBIX H JIHYHOCTHBIX Pe3yJIbTATOB

IKO-3.3:IIpumensieT NpeAMeTHbIe 3HAHUS IIPH peau3anuu 00pa3oBaTebHOr0 Ipouecca

IIKO-3.4:Opranusyer aesTeJJbHOCTH 00y4aloOIIUXCs, HANIPABJIEHHYIO HA pa3BUTHE HHTepeca K yueOHOMY MpeMeTy B paMKax
YPO4HOI H BHEYPOUYHOMH JesITeJbHOCTH

IIKO-3.5:YuacTByeT B IPOEKTUPOBAHMH NPeIMETHOIi cpebl 00pa30BaTe/IbLHOI IPOrPaMMbI

IIKO-1.1:Baageet cpeacreamu MKT i1 ncnoJib3oBaHus HMGQPOBBIX CEPBUCOB M Pa3padoTKHU 3JIeKTPOHHBIX 00pa30BaTeIbHBIX
pecypcos

MIKO-1.2:OcyuiecTBJisieT IUIAHUPOBaHN e, OPTAHU3ANI0, KOHTPOJIb H KOPPEKTHPOBKY 00pa30BaTeIbHOIO Mpouecca ¢
HCIIO0JIb30BaHueM NG PoBoii 00pa3oBaTe/bHOI cpeabl 00pa30BaTEIbHON OPraHU3AN MU U OTKPBLITOr0 HH(pOPpMANHOHHO-
00pa3oBaTeJbHOr0 NPOCTPAHCTBA

IIKO-1.3:Ucnojb3yeT pecypchbl Me:KAYHAPOAHBIX U HALMOHAJIBbHBIX IJIATGOPM OTKPHITOro 00pa3oBaHus B NMPo- (eccHOHAILHOM
AesITeJJbHOCTH Y4HTeJIsl 0CHOBHOIO 00-111ero M cpeHero oduero odpa3oBaHust

B pe3yjabTaTe 0CBOCHUS U CHUILIHHBI oﬁyqaloumﬁcsl JOJIKCH

3HaTh:

Mepe4YeHb U OCHOBHBIE BO3MOKHOCTH COBPEMEHHBIX HHCTPYMEHTAJIBHBIX CPEJICTB BEIUUCIUTEILHON MAaTEMaTHKI; MaTEMAaTHYECKHE METO/IbI
(bopManM3anuy NPUKIAIHBIX 321249

YMmeTn:

HCTIOJIb30BaTh COBPEMEHHBIE HHCTPYMEHTAJIbHBIE CPE/ICTBA BBIYHCIUTEILHON MATEMAaTUKHU JIIsl PELLICHUs TIPAKTHYECKHX 3a/1a4 MOJTy4eHUs,
XpaHeHHUs1, KOMIIBIOTEPHOI 00pab0TKHU M Tepeaadn HHPOPMaIIHH.

Baagertn:

HaBbIKaMH PEHICHUA OCHOBHBIX TUIIOB MAaTEMATUYCCKUX 3ada4 B CUCTEMAX KOMHBIOTepHOfI MaTCMAaTHUKH, CITOCOOHOCTHIO UCITOJIB30BATh
COBPEMECHHBIC METOAbI 1 TEXHOJIOTUH O6y‘{CHI/IH 1 JUarHoCTUKH

3. CTPYKTYPA U COJAEP)KAHUE JTUCIINIIJINHbI

Kon HaumenoBaHnue pa3/iejioB U TeM /BU/I 3aHATUS/ Cemectp / | YUacoB | Kommneren- | Jlutepatypa
| 3aHATHA Kvpe 10000

Pasznen 1. Ilaker cuMBOJIbHBIX BhIuucaeHuit Maple

11 "O030p MaKeTOB CUMBOJIBLHBIX BBIYUCICHUI". 4 2 [IKO-1.1 |[JI1.1J11.2 JI1.3
HUcropus mosBIeHNs] HHCTPYMEHTAIBHBIX cpeacTB. CpaBHUTEIbHAS IIKO-1.2 | JI1.4J12.1 J12.2
XapaKTepHCTHKa MporpaMMHbIx maketoB Mathcad, Maple, Matematica, IKO-1.3
Derive, Matlab. TIKO-3.1
«Pemrenne ypaBHeHnii u HepaBeHcTB B Maple. IToctpoenue rpadukos [IKO-3.2
(GYHKIHUI U TOBEPXHOCTEH». IIKO-3.3
Pemenne 0OBIKHOBEHHBIX ypaBHEHHUI. PellleHne cucreM ypaBHEHHH. [IKO-3.4
YucneHHOe peleHre ypaBHEHUH. Pelienue pekyppeHTHbIX U ITIKO-3.5

(GYHKIIMOHABHBIX YpaBHEHHH. PelieHue TpUroHOMEeTpUIECKUX
ypaBHeHHH. PelieHne TpaHCIIeHIGHTHBIX ypaBHEeHUH. Perenne npocTeix
HepaBeHCTB. Pelienne cucteM HepaBeHCTB.

JeymepHblie rpaduku. [Toctpoerue rpaduka GyHKIHH, 3aJaHHOMH
HEsIBHO. BBIBOA TEKCTOBBIX KOMMEHTApHEB HA PUCYHOK. BriBoz
HECKOJIBbKHX rpaduueckux 00beKTOB Ha OJ1H pucyHOK. [TocTpoenue
JIBYMEpHOH 0071acTH, 3aJaHHOI HepaBeHCTBaMH. [ paduk moBepXHOCTH,
3aJJaHHOM ABHOM (QyHKIHEH. ['paduK MOBEPXHOCTH, 33 JAHHOM
napamerpuuecku. ['paduk noBepxHOCTH, 3a1aHHOI HesiBHO. [ 'paduk
MPOCTPAHCTBEHHBIX KPUBBIX. AHUManust. /JIex/




1.2 «Beznenne B Maple. DiemenTapHble mpeoOpa3oBaHus MaTEMAaTHYECKHX [IKO-1.1 J1.1J11.2
BBIPOKCHHI. [KO-1.2 | JI1.3J12.1 J12.2
Crpykrypa okna maple. Apudmerndeckue onepanuu, 9ucia, KOHCTAHTBI I1KO-1.3
U CTaH/apTHBIC QYHKIMH. DJIeMEHTapHbIe IpeoOpa3oBaHUs IIKO-3.1
MaTeMaTHYeCKUX BbIpakeHul. /J1ab/ I1KO-3.2

ITKO-3.3
I1KO-3.4
ITIKO-3.5

1.3 «3ananve GyHKIMit noap3oBatens B Maple. Peutenne ypaBHeHni u [IKO-1.1 JI1.1J11.2
HepaBeHcTB B Mapley. I[IKO-1.2 | JI1.3J12.1 JI2.2
@yuxiuu B Maple. Penrenne 00bIKHOBEHHBIX ypaBHEHHH. PemieHne I1KO-1.3
cucTeM ypaBHeHHU. UKCIIEeHHOE pelieHre ypaBHeHuil. PemeHne IIKO-3.1
PEKYPPEHTHBIX U (YHKIMOHAIBHBIX YpaBHEeHUN. Pemenue I1KO-3.2
TPUTOHOMETPHUECKUX ypaBHEHUH. Pemenne TpaHCeHACHTHBIX TIKO-3.3
ypaBHEeHHUH. Penienne npocTeIX HepaBeHCTB. Pemenne cucrem I1KO-3.4
HEPaBEHCTB. [IKO-3.5
/Cp/

1.4 «IToctpoenue rpaduxoB GyHKIuil n noBepxHOCcTeH B Maple» [IKO-1.1 JI1.1J11.2
JBymepnbie rpaduku. [Toctpoenue rpaduka GyHKIUH, 381aHHON MIKO-1.2 | JI1.3J12.1 J12.2
HESIBHO. BBIBOJ TEKCTOBBIX KOMMEHTapUEB HA PUCYHOK. BrIBOX [IKO-1.3
HECKOJIbKHX rpauuecKkux 00beKTOB Ha OJJMH pUCYHOK. [TocTpoeHue TIKO-3.1
JBYMEpHOH 00J1acTH, 3aJaHHON HepaBeHCTBaMU. I paduk nosepxHoCTH, [IKO-3.2
3a7aHHON SBHOHM yHKIMeH. ['padrk MOBEepXHOCTH, 3aaHHON TIKO-3.3
napaMeTpudecku. I'pad ik NOBEPXHOCTH, 3aJaHHOM HesaBHO. I'paduk [IKO-3.4
MPOCTPAHCTBEHHBIX KPUBBIX. AHuMarus. /Cp/ IIKO-3.5

15 «Pemienue 3a1au CMMBOJILHOTO UG GepeHIIMPOBAHKS U HHTETPUPOBAHHS TIKO-1.1 JIL.1J11.2
(YHKIMI OTHOTO M HECKOJIBKHX IIepeMeHHBIX B Maplex» [IKO-1.2 |[JI1.3JI12.1 JI2.2
Brrancnenue npenenos. Beraucnenre mpon3Bo HBIX. TIKO-1.3
Juddepennyansubiii onepatop. HenpepbIBHOCTh QYHKIIMU U TOUKU [IKO-3.1
paspbiBa. DkcTpeMyMbl. Hanbosbliiee u HauMeHbIlee 3HaueHUEe QyHKIUH. TIKO-3.2
HccnenoBanue ¢pyHKIMHU 110 001IEeH cxeMe. AHATUTHIECKOE U YUCIECHHOE [IKO-3.3
uHTerpupoBanue. HTerpansl, 3aBucsaniue ot napamerpa. OrpanndeHs IIKO-3.4
Juis napameTpoB. O0yueHne OCHOBHBIM METOIaM MHTerpupoBanus. /Cp/ ITIKO-3.5

1.6 «MuterpupoBanue u qupdepeHpoBanre QyHKIUY OJHON epeMEeHHOH [IKO-1.1 JI1.1J11.2
B Maple». IMMKO-1.2 | JI1.3J12.1 JI12.2
Beoruncnenue npenenos. Beruncienue npou3BOgHbIX. [IKO-1.3
JuddepenuuansHelii oneparop. HenpepbIBHOCTE GYHKIIUH U TOUKH TIKO-3.1
paspsbiBa. DkcTpeMyMbl. Hauboubliee u HanMeHbllee 3HaueHHe QPyHKIHUH. IKO-3.2
Hccnenoranue GpyHKIMY 1Mo 00IIeH cxeMe. AHAIUTHYECKOE U YHCIICHHOE TIKO-3.3
uHTerpuposanue. Murerpanel, 3aBucsiie ot napamerpa. OrpaHnueHus [IKO-3.4
Uit TapametpoB. O0ydueHHe OCHOBHBIM METOZaM HHTETPUPOBAHHUSL. IIKO-3.5
/J1a6/

1.7 «Penrenne 3anau auHeliHOH anre6psr B Maple» [IKO-1.1 JI1.1J11.2
Bekrophas anreopa. JleiictBus ¢ matpuniamu. CrieKTpaabHbIH aHATN3 MIKO-1.2 | JI1.3J12.1 J12.2
MaTpulbl. CUCTEMBI TMHEHHBIX YpaBHEHHH. MaTpu4Hble ypaBHEHUS. [IKO-1.3
/J1a6/ IKO-3.1

[IKO-3.2
I1KO-3.3
[IKO-3.4
ITKO-3.5
1.8 «DyHKIIMN MHOTHX TIEpEMEHHBIX, BEKTOPHBIN aHAJIN3, PSIbL, [IKO-1.1 JIT.1J11.2
UHTETpabHbIe peodpa3oBanus» /Cp/ [KO-1.2 |[JI1.3J12.1 JI2.2
[IKO-1.3
IKO-3.1
[IKO-3.2
I1KO-3.3
[IKO-3.4

ITKO-3.5




1.9

«Pemenue nuddepeHipanbHpIx ypaHeHuit B Mapley.

AmnanuTtnueckoe pemeHue audGepeHaIbHbIX ypaBHeHHA. Pemenne
3amaun Kommu nmn kpaeBoit 3agaun. Cuctems! uddepeHnnanbHbIX
ypaBHeHui. [IpubimxkenHoe pemieHre auddepeHanbHbIX YpaBHEHHH ¢
HOMOIIBIO CTEHEHHBIX PsoB. UncineHHoe pemenne nuddepeHnnanbHbIX
ypaBHeHu#. [TakeT rpaduuecKoro mpeICTaBlICHUS PEIICHUH
mnddepenimanbHbIx ypaBHenuit Detools. IToctpoenue dasoBbix
nopTpeToB cucteM auddhepeHranbHbIx ypaBHeHui. /Cp/

ITIKO-1.1
IKO-1.2
ITKO-1.3
IKO-3.1
ITIKO-3.2
ITKO-3.3
ITKO-3.4
ITIKO-3.5

J1.1J11.2
JI1.3J12.1 J12.2

1.10

WNunuBuayansHoe noMarinee 3aganue (0030p marepuana) /Cp/

ITIKO-1.1
IKO-1.2
ITKO-1.3
IKO-3.1
ITIKO-3.2
ITKO-3.3
ITKO-3.4
ITIKO-3.5

J1.1J11.2
J11.3J12.1 J12.2

111

«PermieHne 3a/1a4 TeOpUH YKCe] 1 KOMOMHATOPHBIX 3a1a4 B Mapley.
Komamisr makeTsl Teopun ancena numtheory. O630p BO3MOXHOCTEH
makera combinat. /Cp/

ITIKO-1.1
IKO-1.2
ITIKO-1.3
IKO-3.1
ITIKO-3.2
ITKO-3.3
ITIKO-3.4
ITIKO-3.5

J1.1J11.2
J1.3J12.1 J12.2

1.12

«IIporpammupoanue B Mapley.

3ananve QyHKIMIA M0JIb30BaTENs. Y CIIOBHBIC BhIpakeHHs. OniepaTopbl
mukia. OnepaTopsl npepsiBanust 1 00padoTku omrbok.[Iporenypsl.
/Cp/

IKO-1.1
ITIKO-1.2
ITKO-1.3
ITIKO-3.1
ITKO-3.2
ITIKO-3.3
ITIKO-3.4
[IKO-3.5

J1.1J11.2
J1.3J12.1 J12.2

1.13

Jlokmaz 1o Teme ¢ ydeToM HHTepecoB cryneHTa /Cp/

ITIKO-1.1
ITIKO-1.2
ITKO-1.3
ITIKO-3.1
ITKO-3.2
ITIKO-3.3
ITKO-3.4
[IKO-3.5

J1.1J11.2
JI1.3J12.1 J12.2

1.14

/3auét/

ITIKO-1.1
ITIKO-1.2
ITKO-1.3
ITIKO-3.1
ITKO-3.2
ITIKO-3.3
ITIKO-3.4
[IKO-3.5

J1.1J11.2J11.3
JI1.4J12.1 J12.2

4. ®OHJ OHEHOYHBIX CPEJICTB

CTpyKkTypa u coiepkanue QOoHa OLEHOYHBIX CPEICTB JIsl IPOBEJCHUS TEKYIIECH U MPOMEXYTOYHOH aTTECTALUH MTPECTABICHBI B
[Ipunoxenun 1 k paboyeil mporpaMme TUCHUTUINHBL.

5. YYHEBHO-METOANYECKOE 1 THOOPMAINIMOHHOE OBECIIEYEHUE JUCHUIIINHBI

5.1. OcHoBHas 1uTEpaTYypa

ABTOpBI, COCTaBUTENN 3arnaBue WznarenscTBo, rox Konny-Bo
JI1.1 |Tapacesud, FOpuit WndopmarmoHHbIe TEXHOIOTHN B MAaTEMaTHKE M.: COJIOH-IIpecc, 2003 74
HOpreBra
JI1.2 |Parynuna, Mapuna WudopmarmonHbie TEXHOIOTHH B MaTemaTuke: yueb. |M.: Akagemus, 2008 10
HBanoBHa nocoOue 171 CTYACHTOB BBICIL. yuel. 3aBeleHUI




ABTOpBI, COCTABUTEIH 3arnaBue W3naTenscTBO, rOj Konnu-Bo
JI1.3 | desixonos B. II. Maple 9.5/10 B matematuke, ¢pusuke u odpasosanun: |Mocksa: COJIOH-ITPECC, | http://biblioclub.ru/index.
MPaKTHYECKOE Mocodre 2006 php?
page=book&id=271992
HEOTpaHUYEHHBIN JOCTYII
TS 3aPETHCTPUPOBAHHBIX
I0JIb30BaTEIICH
JI1.4 |3onotapes, A. A., MHCTpyMEeHTaIBHBIE CPEIICTBA MATEMATHIECKOTO PoctoB-Ha-/lony: http://Amww.iprbookshop.
Brrukos, A. A., MOJICTTPOBaHUS: yaeOHOE mocoone UznatenseTBo FOkHOTO ru/46963.html
3onotapesa, JI. 1., (enepansHOro HEOIpaHUYEHHBIN JOCTYI
Kopmroxus, A. II. yHuBepcuTera, 2011 JUISL 3apETUCTPUPOBAHHBIX
HOJIb30BaTENeH
5.2. lonoiHUTeIbHASA JIUTEPATypa
ABTOpBI, COCTABUTEIH 3arnaBue W3aaTensCTBO, TOj1 Konnu-Bo
JI2.1 |Bynun M. A. Maple mmst crynentoB pusukos: yueOHoe mocobue  |Pocros-na-Jony: FOxkupii | http://biblioclub.ru/index.
(enepanbHbI YHUBEPCUTET, php?
2015 page=book&id=461826
HEOTPaHHYEHHBIH TOCTYI
UL 3apETUCTPUPOBAHHBIX
[oJIb30BaTeIeH
J12.2 |®ummvan b. E., Diipux  |O6pa3oBaTeNbHEII MOTEHIHAT JUHAMHYECKIX Bupobumxan: Ilpuamypckuit| http://biblioclub.ru/index.
H.B. KOMITBFOTEPHBIX BU3YaIH3allHii: HCIIOIB30BAHIE rocy/apcTBEHHBIH php?
cpenst MAPLE nipu 00ydennn MateMaTuke: YHUBEPCHTET UMCHH page=book&id=566936
MoHorpadus [lonom-Aneiixema, 2019 HEOTPaHHYEHHBIH TOCTYI
IUTS 3aPErHCTPHPOBAHHBIX
[I0JIb30BaTEICH

5.3 IIpo¢deccuonanbuble 6a3bl JAHHBIX U MH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMbI

Hayunas snexkrponnas 6ubmanoreka https://www.elibrary.ru/defaultx.asp

O6pa3oBarenbHbIN MaTeMaTnueckuii cait http://old.exponenta.ru/

5.4. IlepeyeHs MPOrpaMMHOro o0ecreveHust

Microsoft Office

Maxima

5.5. Y4eOHO-MeTOANYECKHE MATEPHAJIbI JIsl CTYIEHTOB ¢ OTPAHNYEHHBIMH BO3MOKHOCTSIMH 310POBbS

[Mpu HE0OXOAMMOCTH TO 3asBICHHUI0 OOYYAIOMIEroCs C OTPaHWYEHHBIMH BO3MOXKHOCTSIMH 37J0POBBSl Y4EOHO-METOJMUYECKHE MAaTepUalIb
MPEIOCTABISIIOTCS B (hOpMax, aIalTUPOBAHHBIX K OTPAHUYEHHSM 3I0POBBsI U BOCTIpUATHS HH(GopManuu. [Jis JHIl ¢ HApYILCHUSIMH 3pEHHS: B
¢dopme ayanodaiina; B neyaTHoil opme yBeIUYeHHBIM HpUQTOM. J[JIs UL ¢ HApyIIEHUSIMHU ciIyXa: B (JOpMe DIEKTPOHHOTIO TOKYMEHTA; B
neyatHOH dopme. 1St M1 ¢ HAPYIIEHUSIMA OTIOPHO-/IBUTATENBFHOTO anmapara: B GopMe 3JeKTPOHHOTO JJOKYMEHTA; B IIeYaTHO (opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOYJIST)

Jlns mpoBeaeHus 3aHATHI HEOOXOAUMBI CTaHAPTHO 000PYIOBaHHBIE ayAUTOPUH, OCHAILICHHBIE COBPEMEHHBIM 000pYI0BaHUEM (KOMIIBIOTED,
BUJICONPOEKTOP, MHTEPAKTUBHAS JOCKA), KOTOPOE M03BOJISIET IPOBOIUTH JEKLIUOHHBIE H 1a00paTOPHbIE 3aHATHS Ha BBICOKOM
npodeccnonanbHoM ypoBHe. CTaHAApTHO 000pyROBaHHOE pabouee MecTo. B mporecce 0cBoeHHs AUCUUILIMHBI IPEIYCMOTPEHO
UCIIOJIb30BAHUE CIENUATU3UPOBAHHOIO IPOrPAMMHOI0 00€CIIEYEHHS.

7. METOAUYECKHUE YKA3AHUA 1)1 OBYYAIOIIUXCSA IO OCBOEHHWIO JUCHUIIJIMHBI (MOY JIsS)

MeTOﬂI/I‘ICCKI/IC YKa3aHud 10 OCBOCHUIO JUCHUIIIMHBI ITPEACTABJICHBI B HpI/IJ'IO)KGHI/II/I 2 x paﬁoqeﬁ nporpaMmme JUCHUIINHBIL.




