





MOSICHUTEJIbHASA 3AIIMCKA

CoBpeMeHHBI YpPOBEHb MOATOTOBKM CIIELUAIUCTOB I10 KOMIIBIOTEPHOMY
MOJICTIMPOBaHUIO (DU3UYECKUX TPOIECCOB 00s3aH 00ecrneuuBaThCsl XOPOIIMM
3HaHWEM KaK OCHOBHBIX KOHIIENIIMA W METOJOB MOJEIMPOBAHUS B JAHHOU
npeIMeTHOW o005acTd, TaKk M CBOOOJHBIM BIAJEHHEM HHCTPYMEHTAIbHBIMU
METOJ]JaMH 1 UMEIOIIMMHUCS Ha PhIHKe aBTOMAaTH3UPOBAaHHBIMH CpEACTBAMU aHAJIN3a
U ObIcTpoli pazpabotku cucteM. TakuMm o0pa3zom, HEOOXOJUMO HM3yUeHHE TaKHX
NaKeTOB KOMIIbIOTEpHOH anre6pbl kak Mathematica u MAPLE, craBmmx
NPU3HAHHBIMU JIMJIEPaMH 3TOTO CETMEHTAa PhIHKA.

Heab yueOHOM AUCHUITINHEL

llenpro W3y4YeHHs JaHHOW  JMCUMIUIMHBI  sIBIsieTcss  (OpPMHUpPOBaHUE
CHCTEMAaTHU3UPOBAaHHBIX HABBIKOB, 3HAHWI OCHOBHBIX (YHKIUI U BO3MOXKHOCTEH
nporpaMMUpoBaHus B cucTemMax Mathematica u MAPLE B ob6nactu
MOJIEJIMPOBaHUs (PU3MUECKUX 3a1ad.

3apaum y4yeOHOU TUCIUTUINHEI:

1. ¢bopMupOBaHKE ILEIOCTHOTO TPEICTaBIeHUS 00 OOLUX NPUHIIUIIAX
UCIIOJIb30BaHUs CHCTEM KOMMBbIOTepHOi anredpel Wolfram Mathematica u MAPLE,
OCHOBHBIX UHTepdelicax B3aMMOAEWCTBUS KOMIIOHEHTOB  BEIYHUCIHUTEIBHOM
CHCTEMBI,

2. yCBOEHHE OCHOBHBIX KOHCTpyKUMSs si3bika Wolfram Language u MAPLE;

3. dopMupoBaHHEe HaBBIKOB HMIIOPTa-3KCIIOPTa JAHHBIX B KOHTEKCTE

IIPOBEJICHUS UCCIIEAOBaHUH (PHU3NUECKUX NPOIECCOB.

JlcuuniuuHa 3akiajbpiBaeT OCHOBHBIE 3HAHUS U YMEHHS, KOTOPHIMH JIOJDKHBI
BJAJIETh CTYAEHTBI AN paboTel B makerax Wolfram Mathematica 1 MAPLE c¢
3JIEMEHTaMHM TI0JIb30BATEIbCKOr0 HHTepdelica B KOHTEKCTE MOJEIUPOBAHUS
¢pu3nUecKuX MpoLeccos.

B pesynpraTe u3yueHus y4deOHOW AMCUHIUIHHBI «COBpEMEHHBbIE CHCTEMEI
KOMIIBIOTEPHOH aireOps» (OpMHUPYIOTCS CleAyIoliie crneluaIu3ipoBanHbie
KOMIIeTEeHIHH:

CK-2: BbITh CHOCOOHBIM NPUMEHATH CTOXACTUYECKHEe MeTOAbl B (HU3HKE,
NporpaMMHBIE  METOABl  aBTOMAaTH3allMd  OKCIIEPUMEHTa,  COBpPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJIOTUHU B MPUKIAIHBIX U HAYYHBIX UCCIIE0OBAHUAX; BIAIETh
OCHOBHBIMH TIpUEMaMH ¥ HaBbIKaM¥ pa3paboTKU MPOrpaMMHOr0 OOecreYeHus! JUIs
COBPEMEHHBIX BBIYUCIMTEIBHBIX IJIATPOPM C HCIIOJIB30BAHMEM HOBEHIIUX
POrpaMMHBIX ~TEXHOJOTdH; BJIAAEeTh TEXHOJOTHUSMU IIPOrPaMMHpPOBAHHUS Ha
CYNEepKOMIIbIOTepax.

B pesynbrare uzydenus yueOHOM JUCIMILTUHEI CTYA€HT JODKEH:
3HATh:

— OCHOBHBIE XapaKTePUCTHKH M KJIACCHI pelllaeMbIX 3a]a4d JJIsl CHCTEM, a UIMEHHO!

1) nogcTaHOBKY CHMBOJBHBIX U YHCIIEHHBIX 3HAUEHUH B BBIPaXKEHHS,

2) U3MEHEHHE BHJIa BBIpaKEHUH: pacKpbiTHE MPOU3BEJACHUN U CTelNeHed u
NOJIHYIO (hakTopU3alnio (pa3odkeHHe Ha MHOXHTENH),




3) pasiio)keHHe Ha NpOCThie JAPOOH, YJOBIETBOPEHHE OIPaHHUYEHHM, 3aIHCh
TPUTOHOMETPUYECKUX (YHKIMI depe3 3KCIOHEHTBI, NpeoOpa3oBaHue JIOTHYECKUX
BBIPKEHU,

4) mudbdepeHupoBaHUe B YACTHBIX U MOJHBIX IPOU3BOJHBIX,

5) HaxoXIeHUE HEONMpeNeIEHHBIX U ONpelNeN€HHBIX UHTErpajoB (CHMBOJBHOE
UHTETPUpPOBaHUE),

6) CHMBOJIbHOE pelLIeHHWe 3aJad ONTHUMH3ALUU: HaxOXJeHHWEe TIJT0OaJbHbBIX
3KCTPEMYMOB, YCIIOBHBIX SKCTPEMYMOB H T. 1.,

7) peiieHye TUHEHHBIX U HEJIMHEHHBIX YPaBHEHUH,

8) anrebpanueckoe (HeunciaeHHOe) peleHue AU depeHIUanbHbIX U KOHEYHO-
Pa3sHOCTHBIX YPaBHEHUH,

9) HaxoXxIeHue npenenoB GYHKIUH U MOCIeJ0OBaTeIbHOCTE,

10) uaTerpalibHBIe Mpeobpa3zoBaHusl,

11) omepupoBanue ¢ psigaMu: CyMMHpPOBaHHE, YMHOXXEHHE, CYIIepIO3ULIUs,

12) matpuyHble onepauuu: odpalieHue, GakTopu3alus, pelleHUe CIIEKTPaIbHbBIX
3ajad,

13) cratucTHYeCKHE BEIYHCIICHUA,

14)cosganue u pepakTupoBaHue rpaduKU (CO3JaHHE KOMIIBIOTEPHBIX
U300 paKeHHIA.

— CTPYKTYpPY ¥ OCHOBHEIE TPyl (YHKLIUI B CUCTEMAX;
— CUHTAKCHUC BCTPOEHHBIX SI3bIKOB CUCTEM, €I'0 OCHOBHBIE KOHCTPYKLHUY;
— 0COOEHHOCTH MOJIF30BaTENILCKOro HHTepdelica HHCTPYMEHTAIBHBIX CUCTEM, T.€.

1) u3ydyeHue s3blKa [POrPaMMHUPOBAHUS, MO3BOJISAIOLIETO MOJIb30BATENSM
COCTaBIISATh COOCTBEHHBIE aJITOPUTMBI,

2) 1nony4YeHne YMCIOBBIX ONepalyii NpOU3BOJIIBHON TOYHOCTY,

3) HCNOJIB30BaHUE LIETOUUCIECHHON apru(MeTUKH 115l OOJIBIINX YUCeN U PYHKITUH
TEOPHUH YHUCET,

4) penakTHUpoBaHHE MaTeMaTHYeCKUX BBIpaXXeHHHl B AByMepHoOH dopme (c
UHJEKCaMH, OOBIYHBIMHU APOOSIMU H T. 1.), |

5) nmoctpoeHue rpadhuKoB QYHKIMH B ABYX N TPEX U3MEPECHUSIX U UX aHUMALIHH,
a TaKk)Ke pUCOBaHue rpaUKoB U JUarpamm,

6) ocCylleCTBICHHE ONEpaluil co CTpoKaMH (IIOUCK MOACTPOKH),

7) HCNONB30BAaHUE MOMOJIHHUTENBHBIX MOJYJNEH MNPUKIAJHON MaTeMaTHUKH IJis
Takux obiyacteil, kak ¢usuka, 6HOMH(DOPMATHKA, BBEIUUCTUTENBHAS XUMUS H
HaKeThl ISl HH)KeHEePHO-QU3NIECKUX BBIYUCIICHUH,

— OrpaHUYEHMS, HaKJIaJpIBaeMble CHCTEMaMH MPHU BHITTOJIHEHUH MOIETUPOBAHUS,
yMeThb:

— KOHQUIypHpOBaTh M AaJaNTUPOBaTh CHCTEMYy TIOA  IIOJb30BaTENbCKHE
MpeANOYTEHUS;

~ chopMyIMpOBaTh U AJITOPUTMHU3UPOBATE MPOCTEHININE 3aa4n CBOEH MpeMETHOM
00J1aCTH ¢ HCIOIb30BaHUEM UHTETPHPOBAHHBIX CUCTEM;

— DOJIYYUTh pe3yJbTaThl MOJEIUPOBAHHS B MPUTOAHOM Mg JdajbHEHIero
UCIONIb30BaHus hopme;

BJa/IeTh:

— HaBbIKaMHU paboThl B cucTeMax Mathematica u MAPLE;



— HaBBIKAMH CO3J[aHHA TNPOCTEHWIMX Moneled cBOel IpeaMeTHOH o0iacTu ¢
HCTIONIb30BAHHEM CHCTEM;
— HaBBIKaMH IPOrpaMMMPOBaHHs Ha BCTPOEHHBIX A3bIKaX B CHCTEMaX.

Meronudeckoii ©0azoif  ydeGHOW amucuumiuHbel «COBpEeMEHHBIE CHUCTEMBI
KOMIBIOTEpHOH  anreOpbl» sABIsiFOTCS  aucuuIuiMHbBL:  «[IporpammupoBanuer,
«InddepeHunanbHble ypaBHEHUAY, « Y paBHEHUSI MAaTEMAaTUYECKOH (PU3UKI», 3HAHUE
KOTOPBIX HEOOXOOMMO JUIsl TOHHMaHHS MaTepuana cTryleHTamu. HacTosmas
JUCLMIIIMHA COIJVIacOBaHa C [PYrMMH Y4eOHBIMH IpeAMETaMH CHElUalbHOCTH,
TOTUYECKH Mpoaoyikas Kypc «YucineHHple MeToAbl B (pU3MKe» C YIOpPOM Ha
[IPaKTUYECKOE IIPUMEHEHUE IMOMYyYECHHBIX 3HAaHUW B CHUCTEMaX KOMIIBIOTEPHOHN
00paboTKU TaHHBIX.

B mponecce nonyuenus IT-o6pazoBanus cTyaeHTHl crieluanbHOCTH 1-31 04 08
«KoMmplotepHas ¢u3uMKa» OOMKHBI YSICHHTH, YTO JaHHas TUCIUIUIMHA, KaK M
OTpaciib KOMITBIOTEPHOH aIreOphl B LIEJIOM, 1aeT yAOOHBIE U TUIOA0TBOPHbIE CIIOCOOEI
NOJly4eHUs MOJeNied caMBIX pa3HOOOpa3HbIX (U3UUECKUX SIBJEHUH W ABISETCS B
yKa3aHHOM cMbIciie 3G (GEKTHBHEIM HMHCTPYMEHTOM TIO3HAHUS  PeaJbHOro
¢usnueckoro mupa. CoOOTBETCTBEHHO, 1IeJTH H3YUeHHS TUCHHUILTNHB « COBpeMeHHbIe
CHCTEMBI KOMIbIOTepHOU anrebpa» B YBO mo3BoJSIOT yriryOUTh HEe TOJIBKO 3HAHUS
0 MPHWIOKEHUsM (GU3NKU B KOMIBIOTEpHOW cdepe, HO U pa3BUTh HABBIKU
CaMOCTOSATEIIbHOM II03HABaTENbHOM JESITeNbHOCTH CTYJEHTOB, CHOPMHPOBATH
IIPOYHYIO [IOYBY [U1s1 U3YUYEHHUS CIIEUANBHBIX TUCLHUIIINH, CBI3aHHBIX CO BHIOpaHHON
CTYI€HTaMU CIIeLIHaIbHOCTHIO.

B cooTBeTCTBUM € y4eOHBIM IJIaHOM CIELUAJBHOCTH Ha H3y4deHHe ydeOHOM
JMCIUILTHHBL « COBpEeMEHHbIE CUCTEMBI KOMITBIOTEPHOM aIre0phl» OTBOAUTCS:

Bunp! 3ansaTHil, GOpMBI KOHTPOJIS 3HAHUN [ueBnas popma o6yuyenus

Kypchr 4

Cemectpbl 7

Jlexumu (KOJMYECTBO YAcOB) 32
IIpakTyeckue 3aHATHS (KOJIHYECTBO YaCOB) 28
AyJHTOpHBIX YacoB 110 Y4eOHO# MUCIHILIHHE 60
CamocrosarenbHas paboTa (KOJIH4eCTBO YacOB) 48

Bcero wacop 108
TpynoeMkocTp y4eOHON JUCIUIIIHHEI, 3.€. 3

®opma IpoMeXKyTOYHOM aTTECTAHH 3a4er

HueBHas PpopMma obydenusi: Bcero 108 wacos, U3 HUX ayAUTOPHBIX 60 YacoB.
DopMa IpOMEXXKyTOYHOM aTTecTaluu — 3a4eT (7 ceMectp).



COAEPXAHHE YYEBHOI'O MATEPHAJIA
Pa3nea 1.
O6mas XapaKkTepUCTHKA cHcTeM KoMnbloTepHoii anredpbi (CKA)
Tema 1.1 Ob30p cospementvix cucmem KOMNbLIOMEPHOU anzebpbol
OcnoBurie coBpemenHbie CKA: Wolfram Mathematica, Maple, Octave, Maxima,
Matlab. Hcropus pa3BuTus MareMaTHUeCKUX MakeToB. (OCOOEHHOCTH cHUCTEM
CUMBOJIBHBIX BBIUMCIIeHHUH. [IpakThyeckoe NpUMEHEHHE CHUCTEM KOMIIBIOTEPHOM
anredpsl.
Tema 1.2 Humepgeiic nonvzosamens u paboma cucmemax Wolfram Mathematica u
Maple
OcHOBBI cuHTaKcuca. MHCTasus 1 3amyck cucteM. Mx cTtpyktypa u uieosnorus,
CHUHTAKCHUC A3bIKA.
Pa3nen 2.
Cucrema komnbloTepHoii anredpst Wolfram Mathematica.
Tema 2.1 Ynpaenenue pabomou aopa cucmemor (Kernel) ¢ Wolfram Mathematica.
Tuner oannvix 6 cucmeme Wolfram Mathematica
YnpasneHue mpolleccoM BblMHCIeHWH. BpiGop sapa cucrembl. Paborta co
CIpaBOYHBIMM pecypcamu cuctembl Mathematica. Pabora ¢ nmpocTtsiMH THHAMH
JaHHbIX. OyHKUUH pabOTHI CO CIIOXKHBIMH THIIAMHU AAHHBIX
Tema 2.2 @ynxyuu mamemamuyeckozo aHaAIU3a U CUMBONbHLIX NPeobpa308aHUN 8
cucmeme Wolfram Mathematica.
[Ipeo6paszoBanue MHorouneHoB. [IpuMenenue nogcraHoBok. PaboTa ¢ MaTpunamu u
cMcKaMH. Brruucienue npenenoB ¢yHKUMNA. BeluncieHue cymM, NpPOU3BOAHBIX,
HHTerpanoB B cucteMe Wolfram Mathematica. @yHkumu pemieHus anredpandeckux U
HEeJIMHEWHBIX ypaBHeHMil. Pemenue nuddepeHnnanbHbIX ypaBHCHUH.
Tema 2.3 Obpabomxa dannvix cucmeme Wolfram Mathematica.
Paznoxenve ¢yHkuuit B creneHHble pAApl. DYHKUUK  MOTHMHOMHATBHOM
UHTEPIIONIUY U anapokcumaiuu. Ilpsimoe u o6paTHOE TUCKpeTHOE Npeodpa3zoBaHue
Dypre. :
Tema 2.4 I pagpuueckue cpeocmea ¢ cucmeme Wolfram Mathematica.
IToctpoenue rpadukoB QyHKuMil omHol nepemenHod. Onuuu dysxuuu Plot.
Kombunuposanue rpadukos, pynkius Show. [locTpoeHne KOHTYypHBIX TpadUKOB H
rpaykoB B TOJSIPHOM CHCTeMe KOOpAWHAT. Busyanuszaius AUHAMUYECKHX
npoueccoB, ¢GyHkUs Manipulate. OcHoBHble (YHKIUH Uit 1noctpoeHus 3D
rpadukos. Onuun ¢yukun Plot3D. Tnarpammel. ['padudeckre NpUMUTHBEI.
Tema 2.5 Cneyuanvnvie cpedcmea npoepammuposanus 6 CCKA Mathematica.
OcHoebl (GYHKLUHMOHATBHOTO TporpamMMupoBaHusi B cpeae Mathematica. Tumnoskle
CpelcTBa MPOrpaMMHUpPOBaHUd. AToMapHble BelpakeHUs. PyHkuuu Map u MapAll
Oyukuuu nosp3osatens. lllabnoHbl. 3agaHue YUCTBIX U AHOHHUMHBIX (QYHKLUH.
Cyneprniosuims ¢yHKuuid. Peanusanuus peKypcUBHBIX U PEKYPPEHTHBIX alrOPUTMOB.
CpencrBa JHMarHOCTHUKU U cooOmieHuss o0 ommbOkax. ['oGanbHbIE U JIOKAIbHBIC
npasuia IpeoOpazoBaHuMid. MexaHusM BepxHHX 3HaueHuil. TunoBas cTpykTypa
MakKkeToB paclliUpeHus



Paspea 3.

CoBpeMeHHasi cCHCTEMa KOMIIbIOTepHOil asiredpo1 Maple.

Tema 3.1 OcHogwl pabomu: 6 cucmeme MAPLE.

Havaneubie HaBbiku. Ilaketl pacumpenuii MAPLE. PaGora co cmpasodno#
cuctemoit Maple. Andaput Maple-s3p1ka 1 ero cuHTaKkcuc. Onpenenenue GyHKUUH
HOJIb30BaTENA.

Tema 3.2 OcHosHble 0bbexmuvl u komanovl Maple.

OcHoBHbIe 00BEKTHI (OlIpeereHne, BBOA, ASUCTBUS ¢ HUMH). BHyTpeHHsA CTpyKTypa
obbexToB  Maple. IlogcraHoBka u  TmpeoOpa3oBaHMe THIOB. BcTpoeHHbIE
’NeMeHTapHble MareMaThueckue GyHKuuu. KoManapl mpeobpa3oBaHMsl BBIPaXKECHUH.
Omnepauun ¥ QyHKIHY MaTeMaTH4eCKOro aHaIN3a.

Tema 3.3. Ilakemur 6 Maple.

O630p maketoB Maple. [TakerT linalg. ITaket LinearAlgebra. [TakeT student.

Tema 3.4 Ocnoswr npocpammuposarus 6 MAPLE.

3amanue (YHKUMAE TOJB30BaTeNs. YCIOBHBIE BbIpakeHus. Omeparopsl LHKIIA.
Onepatopsl NpepbIBaHUsA U 00pabOTKH OITHOOK.

Tema 3.5 @ynkyuu u npoyedypor 6 MAPLE.

IIponenyper. CpenctBa oTiagku MpoUeNyp, UX COXPAHEHHE W HCIOJIb30BaHUE
(mopkmntoueHue).

Tema 3.6 I pagpuueckue cpeocmea 6 cucmeme MAPLE.

[TocTpoenne rpadukoB ¢yHKIME oxHoW nepeMeHHoW. Onuuu ¢yHkuum plot.
Komb6unupoBanue rpadukoB. [locTpoeHne KOHTYPHBIX T'paMKoB W rpadUKOB B
HOJISIPHOM cucTeMe KoopaAuHaT. Busyanusamus JuHaMu4ecKux npoieccoB. OCHOBHBIE
¢ynkuuu ams nocrpoenus 3D -rpadukoB. Onmun ¢yskmuu plot3d.

Tema 3.7 Pewenue anzebpauyeckux ypasHeHUil U CUCMeM YPAGHEH UL

OcHoBHas (QyHKIWsS solve. OpuHOYHblE HENHHEHHBIE MW TPUTOHOMETPUYECKHE
ypaBHeHus. CuUCTeMBl HEJIMHEWHBIX W TPaHCICHAEGHTHBIX YypaBHeHHH. Pemenue
HepaBeHCTB. Pemenue ypaBHeHuil B ynciieHHOM BHe. PemeHne GyHKIHOHAIBHBIX,
PEKYPPEHTHBIX U JIp. ypaBHeHUil. @yHKIHUA RootOf.

Tema 3.8 Pewenue ougpepernyuanvHulx YpasHeHutl u cucmem ypagHeHU.

OcHoBHBIE BO3MOXHOCTH cucTeMbl Maple. OGbikHOBeHHBIE aHDdepeHInaNbHbBIE
ypaBHeHus. HucnenHoe peleHne 0ObIKHOBEHHBIX AuddepeHInaTbHBIX YpaBHEHHH,
Tema 3.9 Ilaxkemvr Maple ons yucnenHo20, CUMBONBLHOLO U 2PAPUUECKO20 peuleHUs
ouppepenyuanvroix ypasHeHuil.

ITaker DEtools pemrenns oObikHOBeHHBIX AuddepeHIHaTbHBIX YpaBHeHUi. [laker
PDEtools nnst paGotel ¢ guddepeHUHANBHBIMA —YpPaBHEHUSIMA B YACTHBIX
IPOU3BOJHBIX.



(nneBHas popma o0yueHHs)

YUYEBHO-METOJAYECKAS KAPTA YYEBHOM AUCHHUIIJIVHBI
«COBPEMEHHBIE CUCTEMbI KOMIIBIOTEPHOHU AJII'EBPbI»

Howmep pasaena, TeMsl

HasBanne pasaciia, TEMBI.

Konuuectso ay AUTOPHBIX

Jlekunu

[TpakTHYecKHEe 3aHATHA

3aHATHUA

Ynpasnsemoii

6OTHI

CaMOCTOATENIBHON pal

Jluteparypa

®OpMBI KOHTPOJIS 3HAHHI

oy

2

w CCMI/IHapCKl/le 3aHATUA

on| JlabopaTopHbie

=]

COBPEMEHHBIE CUCTEMBI

32

28

KOMIILIOTEPHOM AJITEBPHI (60 uacos)

7 cemectp

32

28

Pasaen 1. O6wan xapakmepucmuka cucmem
KomnblomepHotl anzeGpol (CKA)

S

Tema 1.1

(OCHOBHBIE COBpPEMEHHBIC CKA: Wolfram
Mathematica, Maple, Octave, Maxima, MatLab.
HMcropus  pa3BUTUA  MAaTEMaTHYECKMX  MAKETOB.
OCOOCHHOCTM CHCTEM CHUMBOJIBHBIX  BBIYHCIEHHIA.
ITpakTHUECKOE NMPUMEHEHHE CUCTEM KOMITBLHOTEPHOM
anre6phi.

(1]
c. 7-23,
31- 65

YO

Tema 1.2

(OCHOBEI CHHTaKcHca. MIHCTAIIALMS U 3aIyCK CHCTEM.
MX cTpyKkTypa U HAEONOorHs, CHHTAKCUC A3BIKA.

(1]
c. 66-140

YO

Pazgen 2. Cucmema KomnvlomepHo#l anzedpsi
Wolfram Mathematica

(2]
c.21-42

Tema 2.1

VYnpasnenue npoueccoM BbluncineHuil. Buibop saapa
cHcTeMbl. PaGoTa co CHpaBOYHBIMH pecypcamu
cucremsl Mathematica. PaGoTa ¢ npocThIMH THIIAMH
JaHHBIX. PyHKUMH paboTBI CO CMOXKHBIMHU THIIAMH
JaHHBIX

(2]
c. 43-50

WI3*

Tema 2.2

IpeobpazoBanue  MHorounenos.  IlpumeHerue
NoACTaHOBOK. PaboTa ¢ MaTpuLaMH H CITHCKaMH.
Beluncnenve npegenos QyHkuuit. BerducieHue
CyMM, NpOU3BOAHBIX, HHTETPAIOB B CHCTEME
Wolfram  Mathematica. ~ ®yHkuum  peurenus
anre0panyeckUX M HENWHEHHBIX  YpaBHEHMit.
Pemenne nuddepeHumMansHBIX ypaBHEHHI

(2]
c.51-54

Na3*

Pasnoxxenue GyHKUMA B cTeneHHbIE piabl. OyHKUHMH
NOJIMHOMHANTBHON UHTEPIONALHY M 2NNPOKCUMaLMH,
[Tpamoe u obpaTHoe npeobpazoBanne dOypoe

- [2]
c. 55-70

W13+

Tema 2.4 [Tema 2.3

[ToctpoeHHe KOHTYpHBIX rpaduxor. Busyanmsauus
JUHAMHYECKHX MpoueccoB, ¢yHkuus Manipulate.
OcHoBHble GyHKIMH Jis noctpoenns 3D rpadukos.
Omnuun byHkumu Plot3D. [lnarpamme:.

(2]
c. 110-120

na3*

Tema 2.5

OCHOBEI  HYHKIMOHAJILHOTO  NPOrPAMMHUPOBAHUSA
cpenc Mathematica. Turnossie CpeacTs
NpOrpaMMHPOBaHMS. ATOMapHsbIe

3HauyeHHH. TUMOBas CTPYKTypa MaKkeToR pacuInpeHus

BBIPOKEHHUS,
Oyuxkiuun Map 1 MapAll. OyHkiMH monb3oBarens.
Lla6noHel. 3anaHHe YHCTHIX U AHOHHUMHBIX (YHKLMIA,
Cynepnosuums QyHkUnH. Peanuzanus pekypcHBHBIX H
PEKYPPEHTHBIX anroputMoB. CpencTBa OHarHOCTHKH H
coobuieHuss 06 owubkax. ['nobajibHble W JIOKANbHBIE
npaBuna  npeoOpazoBaHuil.  MeXaHH3M  BEpPXHHX|

(2]

c. 110-120
(6]

¢. 38-100

na3*




Paznen 3. Cospemennas cucmema KOMRbIOMEPHOU [3] I/HI3*
anzeoper Maple. 18 18 ¢. 10-200,
14}
c. 15-145

— |HavanbHele HaBblkd. Ilakersl pacuiupenuit MAPLE., 2 2 3] HHB*
o {PaBora co cnpaBouHOW cucTemoli Maple. Andasut c. 10-50,
% [Maple-a3bika u ero cunrakcuc. Onpenenenye GyHKuwmif 60-62
& |none3osarens.

OcHOBHbIE OOBEKTHI (OnpeneneHue, BBol, AeitctBua ¢ 2 2 [3] HH?)*
«~ (HUMH). BHyTpenHss cTpykTypa oObexToB Maple. c. 62-65,
fg [MoncranoBka M mpeobpazoBaHue TUMOB. BerpoeHHble 65-68
Z pPUeMeHTapHble MareMarHueckue ¢yHkuuH. Komaniel
~ |npeoOpa3soBanus BelpaskeHHWi. Onepaunu W (yHKUIH

MaTEeMaTU4eCKOro aHanu3a.
2 3apaHne ¢yHkuuii nonssoparend. YcnosHele O0630p| 2 2 [4] I/U_‘B*
g |naketoB Maple. IMaker linalg. IMTaker LincarAlgebra. c. 113-131
& |[axer student.
v [Bamamwe  Qymkumit  none3osavens.  YcioBHbie 2 2 (4] N3*
S |bipaxenns.  Onepatophl  uukna.  Onepartopel c. 140-145
&2 InpepbiBaHUA U 0GpabOTKH OLIHGOK.
3 [ Ipouenypel. Cpeacrsa OTaaKH MpoUeRyp, HX 2 2 [3] I/IHB*
g  [cOXpaHEeHHe H MCTIONb30BaHke (nopxmoyerue). c. 190-200
=

[Moctpoenue rpadukos QyHKLUUI ORHON NEpeMEHHO. 2 2 {31 I/UI:.;*
o |Onuun yHkunu plot. KomOunrposanue rpagukos. c.71-85
@ [TocTtpoeHne KoHTYpHbIX rpadukoB U rpadukoB B
= |nonApHOHW cucTeMe  KOOpAMHAT. Busyannsauus
&~ | AMHaMuyeckux npoueccoB. OCHOBHBIE GyHKUMN AJA

noctpoenus 3D -rpadpukoB. Onuuu yHkimu plot3d.

OcHoBHas ¢yHkiMs solve. OavHOUYHBIC HENMHEHHBbIE K| 2 2 [3] I/UI3*
t~  [TPMrOHOMETpPHUYECKHE ypaBHEHHS. CucreMel ¢.90-103
S |HenuHeiiHbIX ¥ TpaHCUEHAEHTHEIX ypaBHEHHi. Pelenue
S |nepaBeHcTB. Peluenne ypaBHEHHil B UMCIEHHOM BHIE.
& |Pewenue (yHKUMOHANBHBIX, DEKYPPEHTHBIX H P,

ypaBueHuH. OyHkums RootOf.
- OcHOBHbBIE BO3MOMKHOCTH CHUCTEMBbI Maple. 2 2 [3] %1 IB *
o |OObikHOBEHHBIe  AvdEepeHIMaNnbHBIC YpaBHEHHUA. c.130-144
g  [Yucnennoe peweHue 0OBIKHOBEHHBIX
& |anddepeHumanbHbIX ypaBHEHHII.
oy [[laker DEtools peLeHus 0OBIKHOBEHHBIX 2 2 HI[3*
o inuddpepeHunanbrbix ypasaenui, [laker PDEtools g [3]
z padoTel ¢ auddepeHUHaNTbHEIMH  YPAaBHEHUSIMH B c.150-165
& 4aCTHBIX MPON3BOAHBIX.

Ilpunsmeie coxpaujenus:
W13 - uHauBuayanbsHOE JJOMAIIHEE 3a1aHue
YO - ycTHBIH 01IpOC, B TOM YHCJIE U SKCITPECC-OMpoc;
*MEepONpUITHSI TEKYLIETO KOHTPOJIS
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INEPEYEHb BOITIPOCOB /UUISA ITIPOBEXEHMS 3AYETA

1. OcHOBHBIE CTPYKTYPHI 1 371eMeHTHI cucteMbl Mathematica. Haznauenue cucremsl,
OCHOBHBIE CTPYKTYpPHBIE KOMIIOHEHTHI, CUCTEMa IIOMOLIY.

2. Cunrakcuc cucteMbl Mathematica. OcHOBHble apH(METHYECKHE OIEPALHH,
CUCTEMHBIE KOHCTaHTHI X UX 0003Ha4eHUsl. ATOMapHBIE BbIPAKECHHUS.

3. BcTpoeHnHsle MareMaTHueckue GyHKIMHM B cucteme Mathematica, pabora c
KOMIUIEKCHBIMU YKciiaMu. CTanaapTHbIe ajiredpanyeckye OnepanuH.

4. IIpeoOpa3zoBaHysi MHOTOUIEHOB, TOJICTAHOBKH B cicTeMe Mathematica.

S. Pabora c MmaTpuniaMu, perreHue anrebpandeckux ypaBHeHuit B Mathematica.

6. OCHOBHBIE OIlEpalliii MaTeMaTHYecKoro aHanmza B cucrtemMe Mathematica:
(YHKIMU ¥ UX CBOMCTBA IJISI BBIYUCICHHS] CYMM, MPOU3BOJHBIX IIPE/EIIOB.

7. BolunciieHre WHTETpajlioB W pelleHne anreOpandeckKuX W TPaHCUEHIAECHTHBIX
ypaBHeHHUIi B cucteme Mathematica.

8. Pemienne oObikHOBeHHBIe AnddepeHNUaNbHBIX ypaBHEHHH B CHCTEMe
Mathematica. OcHOBHBIE PYHKIIUH U METOJIbI pEILIEHUS.

9. OcobGenHoctu  pemenuss auddepeHIHATBHBIX  ypaBHEHMH B YacTHBIX
IPOU3BOJHBIX B ccTeMe Mathematica.

10. OcHoBHBIE rpaduueckuie IPUMHUTHUBEI B cucTeMe Mathematica.

11. MI3meHnenue cTmiist 1 KOMOMHUPOBaHUE MMOCTPOEHHBIX PUCYHKOB.

12. I'paduueckue yHKUMM ABY- U TpeXMEpHOW TpaduKu, UX OIUMHU B CHCTEME
Mathematica.

13. ®opmupoBanue rpaguueckux 00bEKTOB, aHUMAaIs B cucteme Mathematica.

14. OcHoBHBIE NpOrpaMMHbIe KOHCTPYKIMHU B cucTeMe Mathematica.

15. CTpyKTypbl BBIIOJHEHUSI, ONIEPaTOPhl BEIOOPA, LIUKIIBI, COCTABHBIE ONEPATOPHI.
16. I1labnonbl, rmoOanpHble U JIOKANBbHBIE TPaBHJIa MPeoOpa3oBaHU B CUCTEME
Mathematica.

17. Hasnauenue u ocobeHHoctu cucreM Maple. @aitnoBas cuctema Maple.

18. OcHoBHble 00BekTH Maple. MaTtemaTuieckoe BmpaxceHHe ¢dbopMatsl uucel,
KOHCTaHThI U CUCTEMHBbIE [TepeMeHHbIE. \

19. OcHoBHBIE rpaduueckye QYHKINM ABYMEPHOU rpaduKy U WX ONIMU B CHCTEME
Maple. I'papuueckue oObEKTH U UX MiepapXusi, CBOUCTBA rpahuyeckux 0OHEKTOB U
pabora ¢ HUMHU.

20. I'padpuueckmne GpyHKIMM TpexMepHO# rpaduKH U UX ONUWH B cHucTeMe Maple,
(dopMHUpOBaHUE CIOKHBIX rpadUIecKux 0OBEKTOB.

21. OcHoBHEBIE OnepalMy MaTeMaTUUECKOro aHau3a B cucteMe Maple. Beraucnenne
MHTErpaJIoB, PEIIEHUE CUCTEM JINHEHHBIX YpaBHEHHIA.

22. BriuncieHnue KopHel anredpanveckux MW TPaHCICHICHTHBIX YpaBHEHHH B
cucreme Maple.

23. Pewienue oOBIKHOBEHHbIE NU(DQepeHInaNbHbIX yYpaBHeHUH B cucTteMe Maple.
Yucnennsle MeTonsl, ucnosnb3dyemble ans peuteHus OJY B cucreme Maple.
Oco0eHHOCTH UCTIOIB30BAHUS. PA3INYHBIX METO/OB.

24. Tlaxker peweust cucreM uddepeHUMATBHBIX YpPaBHEHHH B YaCTHBIX
TIPOM3BOJHBIX B cucTeMe Maple.

25. Ocobennoctu paboTsl makera pdetool ¢ rpaduueckiM HHTEPhEHRCOM.



26. PazpaGotka rpaduueckoro uarepdeiica noianr3osarens B cucteme Maple.

IMMPUMEP HUHXNBUAYAJIBHOI'O TUIIOBOI'O 3AAHUSA
AJ CAMOCTOSTEJBHOI'O PEHIEHUSA (C HIOMOUBIO CCKA)

1. Halinute oOmiee pemeHue auddepeHumansHOro ypasHeHus: X(x-1) y'+ty3=xy
[IpoBepbTe NpPaBHIBHOCTh 1-r0 W3 MOJYYEHHBIX pELICHWH, WCIONb3ys pa3HbIe
criocoObI: KOMaH/IbI assign, subs u odetest.

2. Pemute 3anaqy Komu amst o6p1KHOBEHHOTO qUQGEpeHIIHABHOTO ypaBHEHHS,

yy"=2xy'2, y(2)=2, y'(2)=0.5.
IIporectupyiite ypaBHeHue ¢ NOMOLIBIO QyHKuMu odeadvisor.

3. Pewnte xpaeBylo 3aaa4y AJi1 0OBIKHOBEHHOTO NU(depeHIInalbHOT0 YpaBHeHUS
y"+y=1, y(0)=0, y(1)=1.

4. HalinuTe oOluee pelieHre cucTeMbl TuddepeHITHaTbHbBIX ypaBHEHHH

x"=3x+4y, y"=-x-y.
[Ipucsoiite nony4eHHble pemeHust GYHKIUIM X(t) A y(t).

5. Halinute o6mee pemenue mUPQPepeHINATEHOrO YpaBHEHHUS B YaCTHBIX
NPOU3BOJHBIX |-ro MopsaKa: Xzx+yzy=z-Xy.

6. Hcnonesys ¢ynxuuio DEplot(), moctpoiite pemieHue ypaBHeHHss U3 I1.5 ¢
Ha4yaJIbHbIMU yCJIIOBUAMHU: NpH X=2 z=y2+1. -

7. N300pa3ute nosepxHocts f(X,y)=xy3.

8. CosjaliTe aHMMaLMOHHYIO KapTUHKY MNOBepXHOCTHF(X,y)=cos(t x)sin(t y), rue
x=-1..1,y=-1..1,t=1..2..




OPTAHU3AIINSI CAMOCTOSATEJILHOM PABOTHI CTYJIEHTOB

Lenv camocmosmenvHou pabomer cmyoenmog — CONEHUCTBHE YCBOCHHIO B
MoJIHOM  oOBeMe  coiep)kaHus Y4eOHOM  IOWCLUIUIMHBI U (opMHpOBaHHUE
CaMOCTOSITETBHOCTH KaK JIMYHOCTHOH YepThl H BAXKHOTO IpodhecCHOHAIBHOTO
Ka4yecTBa, CyIIHOCTh KOTOPHIX COCTOUT B YMEHUH CUCTEeMaTU3aLUH, INIAHUPOBAHUS U
KOHTPOJIsI COOCTBEHHOM AESTETHHOCTH.

3amaya caMOCTOSITENIBHOW paboOThl CTYJIEHTOB - YCBOGHHE OIpelesICHHBIX
CTaHIapTOM 3HAaHWM, YMEHHM U HaBBIKOB 10 Y4E€OHOHN JUCLMIUIHMHE, 3aKPEINICHUE U
CHUCTeMaTH3allksl IIOJYyYEeHHBIX 3HAHWUM, WX NpPUMEHEHHWE TIPH BBIIOJIHEHUH
[IPAaKTUYECKUX 3aJaHUW MW ‘TBOPYECKHX paboOT, a TakKe BbBISBICHHE MNPOOEIOB B
cucTeMe 3HaHUM) 1O TUCITUIUINHE.

OcHOBOM METOIUKM OpraHMU3allMd CaMOCTOATENIFHOM paboThl CTYAEHTOB
yu4eOHOH OUCIUIUIMHE SBJSETCS IPEeNOCTaBIEHHE CTyIeHTaM HEeOoOXOMUMOW Jis
paboTel uHbOpManuu, a Takxke OOeCleueHHe PperyJsapHbIX KOHCYJIbTalUi
IpenofaBarTeiss W TEPHOJAWYHOM OTYETHOCTH IO pas3IMYHbIM BUIaM YueOHOW u
CaMOCTOSITEJIHOM NesATeTbHOCTH. ,

IIpy  M3y4YyeHUM  OUCHUIUIMHBI  UCHOJB3YIOTCA  cienyromue  Gopmbl
CaMOCTOSITeIbHOH pabOTHI: : : -
-CaMOCTOsATENBHAs paboTa, B TOM urcie B BUe BeinonHeHus M3 ¢ KoHCyapTanusMu
IpernojaBaTes.

Merozs!l I1aHUPOBaHMS U OpTaHU3aLMH CAMOCTOSITeIbHOU pabOThI CTYIEHTOB:
-aHaIM3 y4eOHOU mporpaMmsbl Mo y4eOHOU mucuMIuiiHe «COBpeMeHHBIE CHCTEMBI
KOMIIBIOTEPHOM anreOpb» € LEAbI0 BBIEIEHHS TEeMAaTHYeCKUX OJOKOB JUIs
CaMOCTOSATENBHON pabOThI CTYyAEHTOB;

-popaboTKa OajaHca BpeMEHH, HEOOXOJUMOTo M CaMOCTOSITENbHON paboThI
CTYZEHTOB C BBIIECJICHHBIMU TEMaTHYECKUMHU OJIOKaMHU;

-CTPYKTYpHpPOBaHUE TEMAaTUYECKUX 3aJaHi, OpPUEHTUPOBAHHEIX Ha POPMHPOBAHUE U
pasBUTHE KOMIIETEHIIMH CTYI€HTOB B KOHTEKCTE CaMOCTOSITEIBHOMN paOOThI.




Coaepixanne caMoCTOATEIbHON paboThI CTYIEHTOB
AHeBHOM GopMbI 00yUeHHSA

K-Bo
Bun HUcnoas3yemsbie
TemaTuuyeckoe coaepkanne 4acoB
paGoThI HCTOYHHKH 7 cem
Pazpgen 1. O6mas xapaxrtepucruka | [1], [2], [6], 18
= cucTeM KommnbloTepHoii anredpnr (CCKA) | [7], [8], [9]
Q - Coenamv cpagHumenvHblli AHALU3  NO
; PA3MUUHBIM  O3MOJICHOCTIAM — UMEIOWUMCA
b
S CCKA.
3 Benomnume v usyyume camocmosmenvro
§ = cucmembl Komnvlomeproi ancebpvr MathCad
g E u MathLab
g E; Paznen 2. Cucrema komnbioTepHoii | [1], [2], [S], [6] 15
$ 5 anredopor Wolfram Mathematica,
E E( Hzywumo UHGDOPMAYUOHHYIO mabauyy
o 5 cocmagums OCHOBHble KOMAHObL 8
% é Mathematica ,
= O Ilpopabomamv  3a0anus, eviHeceHnHble HA
o pop
8 > | camocmoamenvhyio pabomy.
§ Pazgen 3. CoBpemennaa cucrema | [1], [2], [3], [4] 15
= KOMIBIOTepHOIT anre6pnr Maple.
L Hzyuumo  uH@opmayuontyio mabauyy
e coCmasums OCHO8HblE KOMAaHObL 8 Maple.
~ IIpopabomamev  3a0anus, 6viHeceHHble HA
CamocmoamenvHyro pabomy
Bcero yacos ‘ 48




KOHTPOJIb KAYECTBA YCBOEHUS 3HAHUI

CpeacTBa AMarHOCTHKY Pe3yJIbTATOB Y4eOHOMH AesTe/ ILHOCTH:
J1J1 OLleHKU TOCTHXKEHUHN CTYJEHTOB UCIIOB3YETCs CIEAYIOIMH TUarHOCTHYECKU N

MHCTpYMEHTapHA:
> HHAMBHIYaJIbHOE JOMAallHEE 3aaHue
> YCTHBIH OIIPOC, B TOM YHUCJIE€ U 3KCIPECC-OIPOC

JlMarHoctuka kayecTBa YCBOGHHs 3HAHHH IMPOBOAMTCA B (OpMe TeKYILUEro
KOHTPOJISL ¥ IPOMEXKYTOYHOH aTTeCTalluH.

ITonoxuTenpHOR (C BBICTABJIEHUEM OTMETKH «3a4TCHO») SABJSETCS 3allliTa
10 u3 12 nHAUBHYaNbHBIX JOMAIIHUX 3aaHU.

NEPEYEHDb KOMIIBIOTEPHBIX NPOTI'PAMM
Microsoft Office Excel ver. 2013 u Boimre, MATHCAD 10.0 PROFESSIONAL
u Beiie, Mathematica ver. 3.0 u Boimie, MAPLE 13 u Beimne, MATLAB 5 u Bol1LE.




XAPAKTEPUCTHKA UHHOBAIIMOHHBIX ITOAXO10B K
IMNPENNOJABAHHUIO YYEBHOU JUCIUITIJINHDbI

[Ipn  opranmzanuu  o6Gpa3oBaTeNbHOrO  Ipolecca 1O  AWCLMIIIMHE
UCTIOJIb3YIOTCA

- METOJ TPYNIOBOro oOydYeHHs, KOTOpBI MpeiacTaBiser coboil ¢opMy
OpraHu3alMy y4eOHO-TI03HaBaTeIbHON AeATENbHOCTHU CTY/IEHTOB, IIPENOJAralolILy 0
($YHKIHOHUPOBAHUE PA3HBIX THIIOB MAJBIX FPYII, paboTaloIMX KaK Haja oO0IuMY,
TaK ¥ CIelM(PHUIECKUMH YIeOHbIMY 3a/1aHUSMU;

- MeToJl Y4eOHOH QUCKyccuH, KOTOPBIM INpearoyiaraeT yyacTue CTyAEHTOB B
LieJICHANPaBJIeCHHOM OOMEHEe MHEHUSIMH, HWJIesIMH IS TIpeAbSIBICHHUS H/UIH
COrjlacOBaHMUsl  CYIIECTBYIOUIMX TMO3MIOMK MO ~ OmpejieneHHOW  mpobieme.
Wcnonp3oBanue Metona oOecrieyHBaeT TMOSBJIEHHE HOBOTO YPOBHS IOHHUMAaHHS
U3y4aeMOW TeMbl, NMpUMEHEHHWEe 3HAHWK (T€OpuH, KOHLENUHWH) NpH peLIeHUuH
npobiem, onpeneseHne Crioco00B HX PElICHHS.

OcHOBHOM METOOMYECKON CHCTEMOM AJisl OpraHu3aluu y4eOHOro npouecca mno
JAHHOW aucuunIuHe sBisiorcs ydyeOnuku [1]-[4], [6], B KOTOphIX MeToauUecKas
cucreMa Oasupyetrcsi Ha OOLICAMIAKTHYECKUX MPUHLMINAX OoOydeHwHs (nayynocmu,
CMPYKmypu3ayuu; UHQOPMAYUOHHOU CUCMEMHOCMU U YeIOCMHOCMU, OOCMYNHOCIU,
npofioHeayul, NPogheccuoHaNbHOU HANPAsIeHHOCMU, PA38UBAIOWell 0esamelbHOChU,
pearuzayuu 06pamuoll céA3U 8 OOYYEHUU CUCMEMAM KOMRNbIOMEpHOU anzeebpol,
NpONOH2AYUY, NPOPECCUOHANbHOU HANPABIEHHOCMU, PA3BUBAIOWE20 OOVUEHUS).

Kpome Toro, ucnoiib3yroTcs elie u:

-MeTob! MpobiieMHOro o0y4deHus (poblieMHOe U3JI0KEeHHE, YACTHYHO-TIONCKOBBIH U
UCCJIEIOBATEIBCKUI METO/IbI);

-JINYHOCTHO OPHEHTHUPOBAHHBIE (pa3BUBAIOILINME) TEXHOJNIOTUH, OCHOBaHHbIE Ha
aKTUBHBIX  (pe(dIeKCHBHO-ACATENBPHOCTHRIX) (opMax U  MeTogaXx o0OyudeHHs
(«MO3roBOJ IITYpM», TUCKYCCHS, TPECC-KOH(epeH ),
-MH(OPMALIMOHHO-KOMMYHUKAIIHOHHBIE TEXHOJIOTHH, 00ecledrBarolyue npodaeMHo-
UCCIIEI0BATENBCKUM XapaKkTep rporecca 00y4eHUs U aKTHBU3AIMIO CAMOCTOSTEIbHOM
paboTBl  CTYyZIEHTOB  (CTPYKTYpHUpPOBAaHHbBIE 3JIEKTPOHHBIE TMpPE3eHTAlMH IS
JEKIIMOHHBIX 3aHSATHH, HUCTIONB30OBAHNE ayIHO0-, BUACONIOIEPKKH YUeOHBIX 3aHATHH,
BHJICO-JIEKIIMH, IPUMEHEHHME CIeLHaIU3UPOBAHHBIX KOMIIBIOTEPHBIX MpOTrpaMMm
Microsoft Office Excel ver. 2013 u Beiie, MATHCAD 10.0 PROFESSIONAL wu
Beliie, Mathematica ver. 3.0 u Beitie, MAPLE 13 u Boiie, MATLAB 5 u Bbliie).
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JTONOJIHEHMS U U3BMEHEHUSI K YYEBHOH INPOTPAMME 110

YYEBHON JUCIUAILJINHE
«COBPEMEHHBLIE CI/ICTEMI)I KOMIIBIOTEPHOMU AJITEBPBI»
Ha A0 2L /40 4 [ yueOHbIH roa
NoNo
- JlononHeHns 1 U3MSHEHHUS OcHoBaHue
2 ‘ :
{ /’/ C’%{wu’ WL (Lt L /7/W mo A /\// :/Z
%}'/O’vw;( Woic iy h’,&'i/} om 5D 0\;\{ Nf)/\L/

Y4eOHas nporpaMma nepecMoTpeHa u oo0peHa Ha 3acelaHuu Kadeapel
MaTEeMATUKH U KOMIIBIOTEPHOH 6e30MmacHOCTH

(rpotoxos Ne § or 4o 0F 2044r)

3asenyrouuil kadeapoi
MATEMAaTUKH U KOMITBIOTEPHOI 6€30TIaCHOCTH
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