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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

B5.1. B.1B.07.01 YHuBepcanbHblieé MaTeMaTuyeckme nakeTbl
Koo u HaumeHogaHuUe OUCL(UI'IHUHbI 8 coomeemcmeuu ¢ y'-le6HbIM niaHom

1. Kog u HaumeHoBaHue HanpaBJieHus noaroToBku/cneymnanbHOCTU:

02.03.01 MaTemaTuka U KOMNbITEPHbLIE HAYKU

2. Mpodcdunb nogroroBkn: MatemaTnyeckoe N KOMNbLIOTEPHOE MoAeNnnpoBaHue,

MaTeMaTnyeckme MmetToabl B 3KOHOMUKE U qlechax

3. KBanudukauma (cteneHb) BbinyckHuKa: bakanaBp

4. dopma obyyeHusa: OyHas

5. Kacbegpa, oTBevarwwan 3a peanusaumio gucumnnuubl: Kacdegpa ypaBHeHun B

YACTHbIX NPOU3BOAHbLIX U TEOPUN BEPOATHOCTEN

6. CoctaButenu nporpammbl:_CagumkoB [NNaBen BanepbeBuy, KaHamaaTt ou3mnko-

MaTeMaTU4eCKUX HayK, OOLEeHT
(®UO, yyeHas cmeneHb, y4eHoe 38aHuUe)

7. PexomeHaoBaHa: __Hay4yHo-meTOoAMYECKMM COBETOM MaTeMaTuyeckoro cdakynbreTa.
MNpoTtokon Ne 0500-07 ot 03.07.2018

(HaumeHogaHue pekoMeHdOyrwel cmpykmypsl, 0ama, HOMep nNPomokona,

(ommemku o npodrneHuu 8HOCAMCS 8PYYHYI0)

8. YuebGHbIM roa: 2018/2019 CemecTp(bl): 7




9.lenu wm 3agaunm y4yebHOM AucumnnuHbl: Llenb wn3yvyeHuma y4yebHOM AUCLMMNAMHLI:
ncnosib3oBaHne B NpodecCUoHanbHOM OeATeNnbHOCTU  3HaHUW Ku3 obnactn yyebHoum
AVNCUMMINHBI «YHUBEpPCarbHble MaTeMaTU4eCKME NakeTbly.

OcHOBHbIMM 3agav4amun y4ebHOM ONCUUNIIMHBI SBASIOTCA

1) cdopmmnpoBaHUE y CTYAEHTOB CUCTEMbI 3HAHWUIA O PONK U MecTe y4ebHON ANCUMNNUHBI
«YHvBepcanbHble MaTemaTUyYeckne nakeTbl» B COBPEMEHHOM MUPE;

2) chopmupoBaHue 1 pas3BuTMe coaepkaTenbHOM NOrMKN NPUMEHEHNS BBOAUMbBIX MOHSATUI
N MEeTOOOB 11 PeLUEeHNst KOHKPETHbIX 3KCNepUMEHTAarbHbIX M NPUKNaaHbIX 3a4av;

3) pa3BuTME HaBbIKOB NMPUMEHEHWS MOSYYEHHbIX 3HAHWUIA Ha NPaKTUKeE.

10. MecTo yyebHOM AncUMNNUHBLI B cTpyKType OOI:
YyebHaa aucumninvMHa «YHvBepcanbHble MaTemaTuyeckve nakeTbl» BXOAMT B UMk Matematundeckux u
ecTecTBeHHOHay4HbiX AaucumnnuvH  (B1); oHa HenocpeacTBEHHO CBS3aHAa C  TakUMKU  OUCUUNAMHAMM  Kak
«YucneHHble MeToAbl», «YpaBHEHWS C 4YaCTHbIMW MpPOu3BOAHbIMWMY,  «OuddepeHunanbHble ypaBHEHUS»,
«MaTematudeckun aHanuady», «Anrebpa», «TexHonorns nporpamMmupoBaHus n pabota Ha OBM». [JaHHas
AVCUMNIMHA NokasbiBaeT B3aMMOObYCNOBNEHHOCTb €CTECTBEHHO-HAYYHbIX 3HAHWI B COBPEMEHHOM MUpE.
Mpuctynas K N3y4eHno aHHOW AUCLIMMNIMHBI, CTYAEHTbl JOKHbI UMETb TEOPETUYECKYIO U NPaKTUYECKYH
MOAroTOBKY MO MPOrpaMMMPOBaHUIO, 3HATb OCHOBbI anredpbl, MaTeMaTUYeCcKoro aHanusa, anddepeHunanbHbIX
YypaBHEHWUW, ypaBHEHW MaTematuyeckon usnku (B 4acTHOCTW, TakMM ee pasgernam, Kak pelleHvue ypaBHEeHUn
BTOPOro Nnopsiaka, ypaBHEHUA B YAaCTHbIX MPOU3BOAHbIX).

11. MnaHupyeMblie pe3ynbTaTbl 00y4YeHUsi MO AuUcuUNNuHe/MoAynio (3HaHUA, yMeHwus,
HaBbIKW), COOTHECEHHbIe C NMIIaHUPYEeMbIMU pe3yrbTaTaMuM OCBOEHUsi o6pa3oBaTenbHOM
nporpaMmmbl (KOMNETEHLUMSIMU BbINYCKHUKOB):

KomneTeHuus [MnaHupyemble pedynbtatbl 06y4YeHus

Kon HasBaHune

OlK-1 FOTOBHOCTbHO ucnonb3oBaTb | 3HaTb: OCHOBbI MaTemMmaTun4eckoro aHalrimsa,
cbpr,ameHTaanble 3HaHUA B 0OlacTy | KOMMMEKCHOro n (byHKLI,I/IOHaJ'IbHOI'O aHalnsa,
MaTemMaTU4yecKoro aHanusa, | anrebpsbl, aHannTU4eckom reomeTpuu,

KOMMNeKcHoro ©n  dyHKUMOHansbHoro | andpdepeHunansHoM reoMeTpum 1M TOMOMoruu,
aHanusa, anrebpbl, aHanuTu4eckow | gudpdepeHumnanebHbiX  YpaBHEHWMN, ONCKpeTHOMN

reomMeTpuu, anddepeHumanbHOn | MateMaTtuku M - MaTtemMaTUyeckon Iorvku, Teopuu
reomeTpumn n TOMONOrNW, | BEPOATHOCTEN, MaTeMaTU4yecKon CTaTUCTUKU U
AnddepeHumanbHbIX YpaBHEHWUW, | CriydarHbIX  NPOLIECCOB,  YUCIEHHbIX  METO[OB,
AVNCKPETHON mMaTeMaTukm N | TEOPETUYECKON MEXAHUKMN.

MaTeMaTU4eCcKon  FOruKW,  Teopuu

BEPOSATHOCTEWN, MaTemMaTm4eckon | YMeTb: pellaTb 3ajavvM MaTeMaTU4ecKoro aHanmsa,
CTaTUCTUKN U CrlyYaWlHbIX MPOLECCOB, | KOMMMEKCHOMO W (PYHKUMOHAmNbLHOMo  aHanusa,
YMCMEHHbIX MEeTOOOB, TeopeTuyeckon | anrebpbl, aHanuTU4ecKkom reomeTpuu,
MexXaHUKu B Oyaoywewn | gudpdepeHumansHoOn reoMeTpum U1 TOMOMOMUW,
npogeccuoHanbHon AeaTensHOCTU andpdepeHunansbHbiX  YpaBHEHUN, ONcKpeTHON

MateMaTukKm WM MaTemMaTU4ecKOW JIorMKu, Teopuu
BEPOATHOCTEN, MaTemMaTU4ecKon CTaTUCTUKM W
CfyYyarHbIX  MPOUECCOB, YUCMEHHBIX  MeToOOB,
TEopeTU4ECKON MEXaHUKN.

Bnagetb: HaBbIKaMK npodeccuoHansHoro

MbILLNEHUA
OrK-4 CMoOCOBHOCTbLIO HaxoauTb, | 3HaTb: OCHOBHbIE MOHATUSA U MeToAbl MPUKNAAHLIX
aHanuanpoBarthb, peanun3oBbiBaTh | NPOrPaMMHBLIX CPEeACTB, OnpeaeneHus, TEepMUHBbI,

MporpaMMHO M WCMOMb30BaTb Ha | MOAXOAbl K PeleHuo 3agad npuvKnagHbiX 3agad
npakTke MaTemMaTUyYecKkme anropuTmbl, | 6a3oBbIX KypCoB, 3HATb NPUKNAAHbIE NPOrpaMMbl

B TOM u4uCfe C  TMpUMEHeHueM
COBPEMEHHbIX BbIYUCIUTENBbHBIX | YMETb: NMPUMEHSITb Ha MpaKTMKe OCHOBHbIE MeETObl




cucTem npuKnagHbIX NporpamMmMHbIX cpedcTs, B oblieM Buae
BbINOMHATb MaTeMaTU4ecKyto NOCTaHOBKY
npuKnagHbIx 3apau, Npou3BOAUTh BbIOOp
YUCMEHHOTO peLleHns

BnageTtb: HaBblkamu paboTbl C  KOMMNbIOTEPOM,

oTnaaKku 7 TEeCTUPOBaHUSA nNporpaMmmMHoOro
obecneyeHns
MK-2 CNocoBHOCTLIO MaTeMaTuyeckn | 3HaTb: Knaccuyeckme 3agadunm matemMaTtukm u MetToabl
KOPPEKTHO CTaBUTb | peLleHn KX C  MOMOLLb  YHMBEpPCanbHbIX
€CTeCTBEHHOHaY4Hble 3agayn, | MaTeMaTUYecKMx NnakeToB
3HaHMEM TMOCTAHOBOK  KITACCUYECKUX
3agay maTemMaTukm YMeTb: KOPPEKTHO MaTeMaTudecku CTaBuUTb MU
pelaTb 3agayn BbICLUEWN MaTemaTUKu

KOMMNbTEPHBbIMKN METOAAMMU.

BnapgeTtb: HaBblKaMu HaxoguTb Hanbonee
ONTUMarnbHbIA METOL pelleHuMs MaTeMaTU4eCKMX
3a4ay C TMOMOLLbK HOBbIX  MH(OPMALMNOHHBLIX
TEXHOMNOIMN.

12. O6bem gucuuNHbI B 3a4€THbIX eauHULUax/yac.(e coomeemcmesuu ¢ y4ebHbIM AaHOM) —
21 72 .

Popma NpoOMEXYTOUHON aTTeCTaLMUM (3avem/sk3ameH) _3a4eT .

13. Buabl yue6HoOM paboThbl

TpyaoemMKoCTb
[lo cemecTtpam
Bua y4eGHol paboTsl Bcero
7 cemecTp

AyOUTOPHbIE 3aHATUS 34 34
B TOM yucne: nekuum - -
npakTuyeckume - -
nabopartopHble 34 34
CamocTtosTensHas paborta 38 38
dopma NpoMeXyTO4YHON aTTecTaLmm 3aver
(3a4em — 0 yac. / 9k3amMeH —  4ac.)

WToro: 72 72

13.1. CopepxaHme AUCLMUNIINHBI

Ne HaunmenoBanue pasnena
Coneprxanue pasziena JUCIUIUIMHbBI
n/n JYCIUTIIIUHBI
1. lTabopaTopHble 3aHATUA
OcHoBHble Nporpammbl Mathematica, Maple, anbTepHaTuMBHble nakeTbl (Maxima,
1.1 | cumBonbHON MaTemaTuku Octave, Derive 6), MatLab, MathCad.
OCHOBHbIE XapaKTepNCTUKN OcHoBHble xapakTepucTukn nporpammbl Maxima,, nHTepdernic
1.2 nporpaMmbl Maxima, onepauuyu | MPOTPaMmb Maxima, 4YMCIEHHbIE BBLIYUCIIEHUS, YMNPOLLEHNE
MaTeMaTNieckoro aHanmaa. Bblpa)keHUIN, TpUroHoMeTpuyeckme npeobpasoBams.




mMaTemMaT WMYecKoro aHanusa:
onddepeHumpoBaHme "

MpocTtenwne onepaumn
BblYMCIEHne npeaernos,
MHTerpmpoBaHue B Maxima.

Yuncnosble pagbl NpeacraBneHune YncnoBbix psgos B Maxima.

PelwweHune anrebpanyeckux
ypaBHeHun n cuctem B Maxima.

MaTtpuyHble BbluucneHus. Onpegenurenu.
PelwweHune anrebpanveckmx ypaBHeHun B Maxima. PeleHne
cucteM anrebpanyecknx ypaBHeHUN.

1.3 MaTpuuHble BblMCIeHMS. PelueHne anreGpanyecknx ypasHeHuii B Maxima. PelieHune
cuctem anrebpanyecknx ypaBHeHuN.
OOGbIkHOBEHHbIE  AndddbepeHumnanbHble  ypaBHEHWs, 3agada
OnddepeHumnanbHble ypasHeHus | KoM,
14 B Maxima [paduyeckune MMoctpoeHne rpadukoB: OBYMEPHOTO U TPeXMepHOro
BO3MOXHOCTU Maxima. n3obpaxeHnn, onuun rpadunkm B Maxima. ObpaboTka gaHHbIX
O6paboTka AaHHbIX 8 Maxima.
MpubnumxeHHble MmeToabI
peLueHnst 06bIKHOBEHHbIX MeTtoa Siinepa
1.5 | AvddepeHumanbHbiX ypaBHEHW
nepsoro nopsigka B Maxima. .
MeTog Sunepa-Kowwu, PyHre—KyTTa 4 nopsiaka TO4HOCTK
PewweHuve kpaeBbix 3agay ans -
MeToa KOHEYHbIX Pa3HOCTEN.
1.6 OObIKHOBEHHbIX
. _ | pelleHuns kpaeBbix 3agay A4S OObIKHOBEHHbIX
anddepeHUnanbHbIX ypaBHEHNIA _
o anddepeHUnanbHbIX ypaBHEHN
METOAOM KOHEYHbIX Pa3HOCTEWN.
MeTopg CceTokK peweHusa | Metoq ceTok pelleHus AuddepeHumanbHbIX YpaBHEHUA B
1.7 anddepeHUmanbHbIX ypaBHEHUN | YaCTHbIX MPOU3BOAHBIX

B YaCTHbIX NMPONU3BOAHbIX

YucneHHoe peweHve auvddepeHUManbHbIX YpaBHEHUNW B
YaCTHbIX NPOU3BOAHbIX

13.2. Tembl (pasaenbl) AUCLUUNIIUHBbI U BUAbI 3aHATUIA

Ne
n/n

Buabl 3aHATUN (Y4acoB)

HanmeHoBaHue TeMbl
(pasgena) gucumnnuHel

JNlekuumn

CamocTonTenbHas

MpakTnyeckme
paboTta

JlabopaTopHble

Bcero

OCHOBHble NporpaMmbl
CMMBOJbHOW MateMaTuKu

2 2

OCHOBHbIE XapaKTepUCTUKN
nporpammel Maxima, onepauuu
MaTeMaTU4ecKoro aHanumsa.

12

PelwweHune anrebpanyeckux
YpaBHEHUN N CUCTEM B
Maxima. MaTpu4yHble
BblYMCIIEHUSA

12

OuddepeHumanbHbie
ypaBHeHusi B Maxima
"padpmnyeckne BO3IMOXKHOCTH
Maxima. ObpaboTka AaHHbIX

10

MpnbnmxkeHHble MeToabI
peleHns 06bIKHOBEHHbIX

16




andhdepeHumanbHbIX
YypaBHEHUI NepBOro nopsigka B
Maxima.

PeuweHune kpaeBbix 3agay ons
OObIKHOBEHHBbIX

6 | amddepeHUmanbHbIX 2 2 4
YpaBHEHU METOOOM KOHEYHbIX
pasHOCTEN.

MeTog CeToK peLueHns
andbdepeHumanbHbIX
ypaBHEHUN B YacCTHbIX
NPON3BOAHbIX

WNtoro 18 72 72

14. MeToan4yeckue ykasaH1A Ans ody4arowmxca no 0CBOEHUIO AUCLUMNSTUHDbI

B npouecce npenogaBaHusa gMCUMNAMHBI UCNONb3YHOTCA Takne Buabl y4ebHon paboTel, kak nabopaTtopHblie
3aHATUA, a TakkKe pasnuyHble Buabl caMoCTosTeNnbHOM paboTel oby4vatowmxcd. JlabopaTopHble 3aHATMSA
peanuaylTcs B COOTBETCTBUM C pabovmm y4yebHbIM NnaHoM npu nocnegosBaTenbHOM U3yYeHUn ANCUUMITNHGI.

Onsi obecneyeHnss CUCTEMATUYECKON W PErynsipHon paboTbl MO M3YYEHWIO AMCLMNINHBI U YCMELUHOrO
NPOXOXOEHNSA TEKYLLMX 1 MPOMEXKYTOYHBIX aTTECTALNOHHbBIX UCMbITAHUIA CTYAEHTY PEKOMEHOYETCS:

- BbIMOSHATL BCe BUAbI paboT, MpegyCcMOTPEHHbIX paboummM y4ebHbIM NNaHOM Mo AUCLMMNITUHE;

- BbIMONHATL AOMALLHWE 3afaHust. BeinonHeHne gomMallHMX 3agaHuin HanpaBneHo Ha OTpaboTKy HaBLIKOB
NCMNONMb30BaHWUA CPEACTB U BO3MOXHOCTEN WM3y4aeMblX KOMMbIOTEPHbIX nporpamm. [Mpu BbINOAHEHUM 3agaHus
HeobOX04MMO MPMBECTUM pPa3BEpPHYTbIE MOSCHEHWS BbINOMHEHUS 3afaHWsi, NpoaHanu3vMpoBaTb MNOJTyYEHHbIE
pe3ynbtatbl. [Mpyn HeobxoammocTn oby4varolmecs UMEKT BO3MOXHOCTb 3a4aTb BOMPOCHI MpenogaBaTtento u
paspeLLnTb BOSHUKLINE TPYOHOCTW.

- mocelaTtb ayanTopHble nabopaTopHble 3aHATUS;

- coatb NabopaTopHble paboTbl MO U3yYEHHbIM TEMaM.

Mpu nogrotoBke M caayn nabopaTopHbIX paboT pekoMeHOyeTCs MCMoNnb3oBaHue y4ebHoW nuTepaTypsl,
OOMONHUTENBbHBLIX (PaWfoB C TEOPETMYECKUM MaTtepuanoM Mo u3ydaeMbiM Temam ( dainbl 1 pacneyartku
nepepatoTcs ctyaeHTam). No Bcem TemMaM NpeAcTaBnsoTCA pacnedaTaHHble MaTepuarnsl, KOTOpble UCMOMb3YHTCA
B paboTe, kak B nabopatopun, Tak U Npu BbINOSIHEHMU OOMALUHUX 3adaHui. B cBA3M C TeM, YTO aKTUBHOCTb
obyyatoLlerocst Ha NabopaTopHbIX 3aHATUSAX ABNSETCS NPEAMETOM KOHTPOJsi ero NpoaBMKEHNSI B OCBOEHMM Kypca,
TO MOArOTOBKA K TAKNM 3aHATMAM TpebyeT OTBETCTBEHHOIO OTHOLLEHUS.

BeibpaTb BpeMsa ons paboTbl ¢ nMTepaTypon No AMCUMNIIMHE B GUONMOTEKE U caMoCTOosTENBHON paboTe B
KOMMNbIOTEPHOM Knacce.

15. lMepeyeHb OCHOBHOM WU [OOMNOJSIHUTENILHOW nUTepaTypbl, PECYpPCOB WHTEpPHeET,

Heob6xoAuMbIX ANSt 0OCBOEHUS ANCLUNNNNHbI

a) OCHOBHas nuTepaTypa:

Ne n/n MCTOYHMK

CVMBOMbHbIE BbIYNCMEHNS B CUCTEME KOMMbBIOTEPHON MaTemaTnkn Maxima [QneKkTpoHHbIn pecypc] :
y4ebHoe nocobue anga By3oB / BopoHex. roc. yH-T ; cocT.: C.A. TkaueBa, J1.B. BespyuykuHa, .B. Cagunkos
.— OneKTpoH. TekcToBble AaH. — BopoHex, 2015 .— 3arn. ¢ Tutyna akpaHa .— CBoGoAHbIV 4OCTYN U3
nHTpaceTtn BI'Y .— TekctoBbii hann .— Windows 2000 ; Adobe Acrobat Reader .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m15-268.pdf>.

0) oononHUTEenbHas nuTepaTypa:

Ne n/n MCcTOYHMK
mywko B.IM. Kypc ypaBHeHun matemaTtudeckon uankn ¢ ucnono3oBaHnem naketa Mathematica.Teopus
2 W TEXHOMOrMs pelleHust 3agad: YyebHoe nocobue./ B.M. Mywko. - CM6. : U3pgatensctBo «JlaHby, 2010.-
320 c.(+ CD).
B) MHCPOPMALMOHHbIE 3NEKTPOHHO-0Opa3oBaTeNlbHbIE PECYPChI:
Ne n/n McTOYHMK
3 Mathematica (http: // www.wolfram.com/)
4 Maple 9 Learning Guide.Toronto: Maple Soft,a division of Waterloo Maple Inc., 2003. (http: //
www.maplesoft.com/)
5 MatLab (http: // www. mathworks.com/)
6 Maxima (http: // www. maxima.sourceforge.net/)



http://www.lib.vsu.ru/elib/texts/method/vsu/m15-268.pdf
http://www.wolfram.com/)
http://www.maplesoft.com/)
http://www.wolfram.com/)
http://www.wolfram.com/)

OneKTPOHHbIN KaTanor Hay4Horn 6mubnmoTekn BopoHEXCKOro rocyaapCTBEHHOIO YHMBEPCUTETA.
— (http // www.lib.vsu.ru/)

16. NMepe4vyeHb y4eOHO-MeTOANYECKOrO obecneyvyeHns ANs CaMOCTOATEeNIbHOW paboTbl

Ne n/n

NcTouHnk

Cuctembl CumonbHo MatemaTtuku. NocTpoeHne BbluUCNEHMIA, paboTa ¢ nakeTamm NPUNOXeHNN :
01 yyebHo-MeTOaAMYecKkoe nocobue ans By3oB / BopoHex. roc. yH-T ; cocT.: B.MN. Mywko , MNM.B. Caguukos ,
C.A. TkayeBa .— BopoHex : BopoHex. roc. yH-T, 2008 .— 52 c. : un. — bubnworp.: c.52.

17. UHchbopmMaLMOHHbIE TEXHOMOIMU, UCnosb3yeMble ANA peanu3aumm y4eoHomn
ANCLUUNIINHBI, BKIOYaAa nporpamMmmHoe obecnevyeHne u MHpopmMaLMOHHO-CNpaBOYHbIe
cuctembl (Npu HeO6XO0AMMOCTH)

lMporpamma Maxima

18. MaTtepnanbHoO-TeXHU4YECKoe obecrnevyeHme ANCUUNIINHDI:

1. TunoBoe obopyaoBaHne KOMMbLIOTEPHOM NnabopaTtopun.

2. 30HarnbHasa HayyHas bMbnuoTeka, ANEeKTPOHHbLIN KaTanor HayyHon 6ubnuotekn BIY

(http://www.lib.vsu.ru)

19. ®OoHA OLlEHOYHbIX CPEeACTB:

19.1.

nraHUpyeMbIX pe3ynbLTaToB 06y4YeHUus

MepeyeHb KOMNETEHLUN C YKazaHMeM 3TanoB (hOpMMPOBaHUA U

Kog v copepxaHue MnaHupyemble pesynbTaThl OT1anbl opMmnpoBaHms d0C*
KOMMeTeHLmmn (Mnm 00yyeHuns (nokasaTtenu KoMneTeHummn (pasgensi (cpeactBa
ee 4yactn) OOCTWXXEHWST 3aJaHHOMO YPOBHS (Tembl) AUCLMNINHBI N OLeHUBaHWSA)
OCBOEHUSI KOMMNETEHLUN MOLYNA U UX
nocpeacTBoM hopMupoBaHus HaVMeHOBaHWE)
3HaHWN, YMEHWI, HaBbIKOB)

OrlK-1: roToBHOCTbi0O | 3HATb: OCHOBbI MaTeMaTU4eCcKoro Pasgen 3. PewweHue Pedepart
ncnonb3osartb aHanuaa, KOMMIIEKCHOTO " anrebpanyeckux
ﬁéHHilzmeHTaBanbI%Gnacm (PYHKLIMOHAMNBHOTO aHanusa, | ypaBHEHWII U CUCTEM B
MATEMATUYECKOrO anrebpbl, aHanmMTM4eckon Maxima. MaTpuyHble
aHanusa, KommnrekcHoro u | FreOMeTpun, anddepeHynansHon BblYUCITEHUA
(PYHKLMOHANBHOMO reomeTpum " TOMonornu, Paspen 4.
aHannaa, anreﬁpbl, ~
AHANM e CKOI andpdepeHumnansHbIX  ypaBHEHUNR, OndpdbepeHumnansHble
reomMeTpum, AVNCKPeTHON _Matematuku 7 ypaBHeHus B Maxima
AnddepeHumansHoi MaTeMaTU4YeCcKon JIOTNKKN, Teopuwn "padpuyeckne
reomMeTpun 1 Tononoruu, | BepOSATHOCTEN, MaTeMaTU4EeCKOWN BO3MOXHOCTM Maxima.
AvddEPEHUMANBHEIX | cratpeTyKN " cnydanHbix O6paboTka AaHHbIX
YpaBHEeHUH, OUNCKPETHOU
MaTEMaTUKM 4 | NpoleccoB, 4YMCMEHHBIX MeToAoB, Pazgen 5.
MaTemaTuueckoii  norvku, | TEOPETUYECKON MeXaHUKN. MpubnuxeHHble MeToabI
Teopum BEPOSTHOCTEN, peLleHnst 0ObIKHOBEHHbIX

mMaTemaTnyecKon
CTaTUCTVMKM W CryvanHbIX
npoLeccoB, YUCTNEHHbIX
METOAOB, TeOopeTU4ecKkomn
MexaHukn B Byayuien
npodeccroHanbHon
AesATenbHoOCTH

YMmeTb: pelwaTb 3ajauu
MaTemMaTn4eckoro aHanuaa,
KOMMMEKCHOro N (PYHKLMOHANbHOIo
aHanuaa, anrebpbl, aHaNUTUYECKON

reomeTpun,  anddepeHunansHomn
reomeTpumn n Tononoruwm,
andpepeHumanbHbIX  YpaBHEHWHN,
ANCKpEeTHON MaTemMaTuKu "

MaTeMaTUYECKON JIOTUKM, TEOPUN

andbdepeHumanbHbIX
ypaBHEHWI NepBoro
nopsigka B Maxima.

Pasgen 6. PelweHune
KpaeBbIx 3agay ans
OObIKHOBEHHBbIX
andhdepeHumanbHbIX
ypaBHEHUn MeTo0M
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MaTeMaTu4ecKon
CryyYariHbIX

BEPOATHOCTEMN,
CTaTUCTUKK "

KOHEYHbIX pa3HOCTEN.
Paspgen 7.MeTtop ceTok

NpOLeCCOB, YUCMEHHBIX METOAOB, peLleHns
TEOPETUYECKON MEXaHMUKU. anddepeHunanbHbIX
ypaBHEHUI B YaCTHbIX
NPOU3BOOHbIX
Bnapetb: HaBblKaMK
NpoeCCUOHaNLHOIoO MbILLMEHUS
OrlK-4:  cnocoBHocTeio | 3HATb:  OCHOBHble NoHATUA U | Pasgen 1. OCHOBHble Pedepart
HaxoauTb, aHanManpoBaThk, | MeTOAbl NPUKNaAHbLIX NPOrpamMMHbIX | NMPOrpaMmbl CUMBOSIBHOWN
ﬁﬁifg‘:ﬁ;‘:gmb , | CPeAcTB, onpeaenenus, TepMMHbI, | MaTeMaTMKM
MCNoNb30BaTb HaA NpakTuke noaxonpl K peLlJeHVll'O 3afdad
MaTemaTunyeckme npuyKNagHbIX 3agav 6asoBbix | Pasgen 2. OcHOBHbIE
anropuTMbl, B TOM H1Cre C | KypCOB, 3HaTb npyKnagHble | XapakTepucTrKu
MPUMEHEHNEM nporpammsi nporpaMmsi Maxima,
COBPEMEHHbIX
BblHUCIUTENBbHbLIX CUCTEM OI'IepaLI,VIVI
YMeTb: MPUMEHATb Ha nNpakTuke | MaTemMaTuyeckoro
OCHOBHble MEeTOoAbl NPUKNagHbIX | aHanuaa.
NporpaMmHbIX CpPeacTs, B obuiem Pasgen 3. PeweHne
BMAE BbINOMHATE MaTeMaTUYeCKyHo anrebpaundecknx
NMOCTaAHOBKY MNPUWKNagHblX 3agay, | YpaBHEHWA U CUCTEM B
nNpon3BoauTb BbIGOP YUCIEHHOTO Maxima. MaTpun4iHble
peLueHns BbIYMCIIEHUS
Paspen 4.
Bnagetb: HaBblkamu paboTbl C OudbdepeHumanbHble
KOMMbIOTEPOM, oTnagkm n ypaBHeHus B Maxima
TECTUPOBaHNS nporpamMmmHoro Mpadpnyeckme
obecneyeHusi BO3MOXHOCTM Maxima.
O6paboTka AaHHbIX
Paspen 5.
MpubnuxeHHble meToabl
peLueHnst 06bIKHOBEHHbIX
andbdepeHumanbHbIX
ypaBHEHU NepBOro
nopsagka B Maxima.
Paspen 6. PelwweHune
KpaeBbIX 3a4ady ans
OObIKHOBEHHbIX
andpdepeHumnanbHbIX
ypaBHEHNN METOAOM
KOHEYHbIX pa3HOCTEMN.
Pasgen 7.Metog ceTokK
peLueHus
onddepeHumanbHbIX
YPaBHEHUA B YacCTHbIX
NpPOu3BOAHbIX
MK-2: cnocobHocTblo | 3HaTh: knaccuyeckne  3agaum | Pasgen 3.  PeweHue | JlabopaTopHble
MaTeMaTn4ecku MaTemaTuKu M MEeTOAbl PELUEHUst UX | anreGpanyecknx paboTbl
KOPPEKTHO  CTaBUTb | C NMOMOLLbHO YHMBEPCAMbHbLIX | yoaprennit 1 cucTem B
€CTEeCTBEHHOHAy4YHble | MaTEMaTU4YECKUX NaKeToOB Maxima. MaTpuuHble
3agaun, 3HaHUEM
NMOCTaHOBOK YMeTb: KOPPEKTHO MaTemaTudecky | BPIMNCIEHNA
Knaccuyeckux 3afad | cTaBuTb U pellaTb 3a4ayu BbiCLIEN Pasnen 4.
mMaTeMaTuKu mMaTeMaTuKu KomnbloTepHbIMK | AndepeHunancHele
MeTogamu. ypaBHeHns B Maxima
Mpadpnyeckne
Bnagetb:  HaBblkamu HaX0AUTb | poaviowhocT  Maxima.
Hanbornee onNTUMarnbHbLIN METOq
O6paboTka AaHHbIX
pelleHns maTemMaTU4eckux 3ajad ¢
Paspgen 5.

NMOMOLLIbIO HOBbIX
WHPOPMALIMOHHBIX TEXHONOMMN.

MNpnbnuxeHHble MeToabl
peLleHnst 0ObIKHOBEHHbIX
andepeHumansbHbIX




ypaBHEHUN nepBoro
nopsagka B Maxima.

Pasgpen 6. PeweHune
KpaeBblX 3agad  Aans
OObIKHOBEHHbIX
anddepeHymnanbHbIX
YpaBHEHUM MeToA0M
KOHEYHbIX pas3HOCTEN.
Paspen 7.Metog ceTok

peLleHns
onddepeHumanbHbIX
YPaBHEHUA B YaCTHbIX
NPOM3BOAHbIX
MpomexyToyHasa aTTecTauus 3aver KoHTpornbHo-
n3mepuTenbHble
mMaTepuansl
NPOMEXYTOYHOMN
aTTecTauum

*

B rpacde «®POC» B obGs3aTenbHOM Mnopsgke MNepevncnstoTCa OLEeHOYHble CpeacTBa TeKyllen u
NPOMEXYTOYHOM aTTecTauun.

19.2 OnucaHne KputepueB M LUKarnbl OLEHUBAHUA KOMMNeTeHUuun (pe3yrnbTaToB OOy4veHus) npu
NPOMEXYTOYHOW aTTecTauum

«3a4yTeHO» BbICTABMNSAETCA CTyAEHTY, KOTOpbIN | [loCTaTOYHbIN «3a4YTeHo»
NPOYHO YCBOWM MNPEOYCMOTPEHHbIA MPOrpaMMHbI
mMmaTtepuan; npaBuribHO BbIMOJTHUIT BCE 3agaHud
KOHTPOJIbHO-U3MEPUTESIbHOIo mMmaTtepuana Ha

KoMMbtoTepe.

O6si3aTenbHbIM  YCIIOBUEM  BbICTaBIIEHHOM
OL/EeHKM saBnsieTcs npaBurbHoe pelleHne
NpeanoXeHHbIX npumepoB (60%)

JononHUTEeNbHbIM  YCNOBMEM MOSTYYEHUS OLEHKM
«3a4TeHO» MOryT cTaTb XOpowne Yycnexu npwu
BbIMNOSMIHEHUN CaMOCTOATESNTIbHOW W KOHTPOSbHOM
paboTbl, cucTtemaTuyeckas akTMBHas paboTa Ha
nabopaTopHbIX 3aHATUAX.

«He 3auteHo» BbicTaBnseTcsl CTyAEHTY, KOTOPbIN - «He 3auyTteHoO»
He cnpasuncsa ¢ 50% 3agaHun bunera..

19.3 TunoBble KOHTPONbHbIE 3afAaHWA WM WHble MaTepuanbl, HeobxoauMble ANA OLEHKU
3HaHUW, YMEHWW, HaBbIKOB MW (MNM) onNbiTa A[EATENbHOCTU, XapaKTepusyllme 3ITanbl
¢opmMupoBaHua KOMNeTeHLUM B NpoLiecce 0OCBOEHUA obpa3oBaTenbHOM NporpaMmmbl

19.3.1 NMepeyeHb BONPOCOB K 3a4eTy:

1.4ucneHHble BbIYUCIIEHNS, YNPOLLEHME BblpaXXeHUN, TpUroHomeTpryeckme npeobpasoBaHusa B Maxima
. Bbluncnenune npegenos, anddepeHunpoBaHne n nHTerpuposaHne B Maxima
. YUucnosble pagbl. MNpeacrtasnerHne pagos Tennopa n MaknopeHa B Maxima
. PewueHune anrebpanyeckmx ypaBHeHun B Maxima
. MaTpwnyHble Bblumcnienns. Onpegenutenn. PeweHne cucteM anrebpanyeckux ypaBHEHUN
. QudpbepeHumnansHble ypaBHeHUs B Maxima
. M'paduyeckme BoamoxxHocT Maxima. ObpaboTka AaHHbIX
. MeTtogn Ounepa
. MeTog Sunepa-Kowum

10. MeTop PyHre—KyTtTa 4 nopsigka TO4HOCTU

11. MeToq KOHEYHbIX Pas3HOCTEN peLleHUst KpaeBbixX 3agad Ansi 0ObIKHOBEHHLIX AuddepeHumanbHbIX
ypaBHeHui

O©CoO~NOOITDWN

19.3.2 MNepeyeHb NpakTUYECKUX 3a8aHUN



KoHTponbHO-n3mMeputenbHblii matepuan Ne1
1. Pewmntb anddepeHumanbHbie ypasHeHns: a) xy' —y =y®; 6) y' Y =-xy*; B) y' -y -2y=0
X
2. HaiiTi yacTHble peLueHns ypaBHeH N, yAO0BETBOPAIOLLME YKa3aHHbIM HavanbHbIM YCIIOBUSIM:
a) (1+e")y-y' =e*; y=1 npu x=0; 6) y"’+4y =12x"-2x+2; y=0,y' =0
npu x =0, NOCTPOUTb rPadouKn peLleHnn.

3. HaiiTn 3HaueHmne Bcex KopHen ypasHeHus: a) x> —1=0; 6) HalTV NPUBIIMKEHHON COS X B OKPECTHOCTM

ToYykM X =1 c ToyHocTbio Ao 0,001.

4. Pa3noxuTb B pag Tennopa cnegyowme pyHKkumm: a) sin(x+%): 0) exz,

19.3.4 MNepeyeHb 3agaHni ons nabopaTtopHbIXx padoT
BapuaHT Ne 1

1. YuncneHHble BbIMUCNEHMS, YNPOLLEHME BbIPAXEHUIN, TPUTOHOMETPUYECKNE Npeobpal3oBaHns B NakeTe
Maxima.

2. BbluncnuTe nepsyto NpoM3BoAHYI0 (hyHKumMM B nakeTe Mathematica y = 1 X% — g X° + 2 X2+ 2x+7-

6
3. Pewwnte crneayroLLyto cuctemy ypaBHEHNN MaTpUYHbIM crnocobom
3X—2y+4z=2
3X-y+3z=1
X+3y—-2z=0

19.3.6 Tembl pedepaToB

1. NcTopusa 3apoxaeHnst BbIYMUCIUTENBHON TEXHUKMA U €€ OCHOBOMOSOXHMKMN
2. NokoneHns 3BM. Knaccudgukaums KoMnbTEPOB

3. NcTtopma cuctem cMMBOSIbHON MaTeMaTUKn

4 .MNakeT cuMmBONbHOM MaTeMaTukm Maxima

5. AHanuTu4eckoe pelleHne ypaBHEHU U UX CUCTEM B NakeTax CUMBOSbHOW MaTeMaTuKn
6. MatemaTtnyeckasi cuctema Mathcard

7. MatemaTnyeckasa cuctema Mathematica

8. MatemaTtnyeckas cuctema Maple

9. MaTtemaTtunyeckas cuctema Matlab

10. CuMBOIbHbIE BblYUCTIEHUSA

11. Cuctema KOMNbIOTEPHON anrebpbl

12. BO3MOXHOCTM NporpamMmm CUMBOSIbHOW MaTeMaTUKA

13. C1cTemMbl KOMMNBIOTEPHOW MaTemMaTVKu B HayKe U COBPEMEHHOM MUpe
14. CnctemMbl CUMBOSIbBHOM MaTeMaTWKK ANS NepcoHarnbHbIX KOMMNbIOTEPOB
15. NMakeTbl NnporpaMm Ansa MaTeMaTu4yecknx pac4yeToB

19.4. MeToau4yeckne Matepuanbl, onpegensilowme npoueaypbl OLLEHUBAHUS 3HAHWUW, YMEHUNA, HAaBbLIKOB U
(vwnu) onbiTa feATeNbLHOCTU, XapaKTepPU3yKLWMX 3Tanbl POPMUPOBAHUA KOMNETEHL U

OueHka 3HaHUIN, yMEHWIN U HABbIKOB, XapaKTepusyLmnx opMmpoBaHne KOMNEeTEHUNIA B paMKax U3y4yeHus
ONCLUUNINUHBI OCYLLEeCTBNAETCA B XOAE TEKyLen 1 NPpOMEeXYTOYHOW aTTecTaumn. Tekywasa aTrectauns npoBoamTCs
B popMe BbINOMHEHUSA NabopaTopHbix paboT 1 HanMcaHus pedbeparta Ha OAHY M3 NPEOSIOKEHHbIX TEM.

KoHTponbHO-M3mMepuTenbHble MaTepuarbl NPOMEXYTOYHOM aTTecTaunm BKITKOYAOT B cebs TeopeTudeckune
BOMPOChI, NMO3BOSIAIOLLNE OLLEHUTb YPOBEHb MOMYYEHHbIX 3HAHUA N MPpaKTUYeckue 3agaHusi, NO3BONSOLWME OLEHNTb
cTeneHb COOPMUPOBAHHOCTN YMEHUIN N HaBbIKOB. Kpntepun oueHnBaHusa NpuBeeHs! BblLlle.



