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Oo0opoTHas cTopoHa TUTYJIbHOrO Jucra PITY ][

I. PaGouasi nporpaMMa nmepecMoTpeHa Ha 3aceJaHHH Kadeapsl:

[IpoTokoi oT « » 20 1. Ne

3aBenyrontwii kKadeapoi

(moamucp) (N.0. ®ammms)

I1. PaGouasi nporpaMma nepecMOTpeHA Ha 3acefaHHN Kadeaphl:

IIpotokomn oT « » 200 1. Ne

3aBenyrontwii kadeapoi

(moarmucs) (1.0. Oamuus)



AHHOTAIMSA

Jucuumnuna «[IporpammupoBanue GpU3NUeCKUX 3a1auy» MpelHa3HaueHa A
CTYJIEHTOB O9HOU (hopMbI 00yueHus HarnpaBieHus moarotoBku 03.03.02 «Dusukay,
npoduiib « IKCEpUMEHTAIbHAS (PUZUKAY.

Hucnunnuna «[IporpammupoBanue Gu3MUECKUX 3a/1au» OTHOCUTCSI K Bapua-
TUBHOM yacTu 0a3oBoro Ojoka o0s3arenpHbIX auciummi (b1.B.J1B.08.01). Tpy-
JTOEMKOCTb JIUCITUTUIMHBI — 5 3a4ETHBIX SMHUII, 54 akaJeMUYecKux Jaca (JISKIui —
26 4ac., 1TabOpaTOPHBIX 3aHATHH — 28 Yaca, CaMOCTOSATEIIbHOM paboThl — 126 yacoB).
[TpakTHyeckre M JEKIMOHHBIE 3aHITHS MPOBOASTCS C HCIOJb30BAHUEM METOOB
aKTUBHOT'O O0yUYEHUS.

B xone u3yuenuss gucruiuinabl «IIporpaMMupoBanue (U3MUECKUX 33724y
CTYJIEHTBI M3y4Yal0T OCHOBBI KOMIIBIOTEPHOU anreOpbl U 00ydaroTCsl UCIOIh30Ba-
HHUIO CHCTEMbI KOMITBIOTEpHOM MaTeMaTuku Maxima st pemieHust GU3NIeCKuX U
MaTEeMaTUYECKUX 3a]1ad.

Hannas mucruruivHa 6asupyeTcs Ha maTepuane KypcoB «Martematnueckuit
aHanusz», «JluneiiHas anreOpa», «lIporpammupoBanue», «BeruucnurensHas (u-
3uka» M «YUCIEHHbIE METOIbl W MaTeMAaTHYeCKOe MOJCTUPOBAaHUEY». 3HAHMUS,
HABBIKU U YMEHUS, TIOJyYE€HHbIE MPY U3y4eHUH JUCIUIUIHHBI «IIporpamMmMmupoBanue
buszndeckux 3aaau» OyayT HEOOXOAMMBI ITPHU TOJITOTOBKE BHIMYCKHBIX KBATH(HUKA-
[IMOHHBIX pa0OT ¥ HAYYHO-UCCIIE0BATEIBCKON IEATETHHOCTH.

ILlesb — 3HAKOMCTBO CTYJIEHTOB C OCHOBHBIMU IMOHATHSMU U TEXHUKOM CUM-
BOJIbHBIX BBIUMCIEHUHN U MPUOOPETEHNE HAaUYalIbHBIX HABBIKOB B UCIIOJIb30BAaHUU CH-
CTEMBbI KOMIBIOTEPHON MaTeMaTKu Maxima.

3axayu:

e o0ecreyuTh 0a30BYI0 MOJATOTOBKY CTYJEHTOB B OOJAcCTH KOMITHIOTEPHOU aj-
reOpHI;

e HAYYUTh CTYIAEHTOB HCIOJb30BATh CHCTEMY KOMIIBIOTEPHOM MaTeMaTHKU
Maxima ajist perieHus: pa3InyHbIX 3a7a4 (GU3HYECKOro 1 MaTeMaTHIECKOTO CO-
JepKaHus;

¢ TIO3HAKOMUTH CTYAEHTOB C BO3MOXHOCTSIMH Pa3JIMYHBIX IPOTPAMMHBIX KOM-
TIEKCOB CUMBOJIBHOW KOMITBIOTEPHOW MAaTEMATUKH.

Jlnst yenenmHoro m3y4yeHus AucHuIummHbl «IIporpamMmMmupoBanue GuU3MYeCcKuX
3a/1au» y 00y4aromuxcs TOJKHBI ObITh CPOPMUPOBAHBI CIICTYIOIINE TTPEIBAPUTEITh-
HBIC KOMIIETCHIINH:

e CIIOCOOHOCTPH MCIOJIB30BATh B MPO(HECCHOHATLHOM JIEATEIHHOCTH 0a30BbIe 3HA-
HUS (yHIAMEHTAIBHBIX DPAa3/IeliOB MaTeMaTHKH, CO3/1aBaTh MaTeMaTHYECKUE



MOJIEJTM TUTIOBBIX POECCHOHATBHBIX 33]1a4 K HHTEPIIPETUPOBATH OTyUYEHHBIC
pe3yabTaThl C Y4ETOM TpaHuI] mpuMeHumMoctr moaenei (OIMK-2);

e CIIOCOOHOCTH pelIaTh CTaHAAPTHBIC 337a4u MPOPECCUOHATBHOMN e TEIbHOCTH
Ha OCHOBE MH(OPMAIMOHHOW U OuOIMOrpaduueckoil KyabTyphl ¢ MpPUMEHE-
HUEM WHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHA M C Y4ETOM OCHOB-
HBIX TpeOoBanuii nHGopMarmonHoi 6e3onacHoct (OITK-6).

B pe3ynbrare uzydeHus 1aHHON TUCUUILIMHBI y 00y4aromuxcs GopMupyroTcs
ciemyromias mpodeccruoHanbHass KOMIIETCHITHS (3JIEMEHTHI KOMIICTCHITHH ).

Kona u ¢popmyinuposka kom- .
AL popMy:THp Jranbl GOpMHUPOBAHUS KOMIIETeHM I

neTeHIn
OIIK-4 ® FICTOPHIO U OCHOBHBIE IIOHATHUSA KOMIIBIOTEP-
CIIOCOOHOCTH HCIIOJIb30BaTh HOI anreOpsl;
0a30BbI€ TEOPETUUECKHE 3HA- ® OCHOBHOM Ha0OP CYIIECTBYIOIINX METOJIOB U
HUsS HYHIAMEHTATBHBIX pas/ie- QITOPUTMOB PELICHUS 33/1a4 KOMIIBIOTEPHOU
JIOB OOILEH U TEOPETHIECKOM anreOpbl B HAYYHBIX, UCCIIEIOBATEIBCKUX U
bu3uky 1S penieHust mpodec- 3uaer UHKEHEPHBIX LIENAX;
CHOHAJIbHBIX 3a11a4. e 00lIME TPUHIIUITBI OPTaHU3AIUN aHATUTHYC-
OIIK-5 CKHX BBIYUCIICHUH, a TAK)KE CIIOCOOBI M cpeji-
CHIOCOOHOCTB MOHUMATD CYIII- CTBAa UX peaJi3alliy JJIs peIIeHus hru3nde-
HOCTh U 3HaYeHHE HH(pOpMa- CKHX 3a71ad.

IIUU B Pa3BUTHH COBPEMEHHOTO
o01IecTBa, 0CO3HABATh OMAacC-
HOCTb U YTPO3Y, BOHUKAIOIIHE
B 9TOM TIpoliecce, coO01aTh
OCHOBHBIE TpeOoBaHuUsI HHGOP-
MaIlMOHHOM 6€30MacHOCTH

® BBIMIOJIHATD MOJIHBIA IUKIT aITOPUTMHYE-
CKOTO aHaJIN3a U CUHTE3a PEIICHUS BHIYHC-
JTUTENBHOM 3a/1a4u B 00111eM (CUMBOJIBHOM)
Ywmeer BHJIE: OT €€ (popMabHOM MOCTAHOBKH C TIO-
MOIIIbI0 MaTeMaTH4YeCKHX 00BEKTOB JI0 BBI-
0opa CTPYKTYp JaHHBIX M ONIEPATOPOB S3bIKA

I1K-6 )

IpOrpaMMUPOBaHUS,
CIIOCOOHOCTH MPUMEHSTH Ha
ITPAKTUKE HpO(beCCHOHaHLHLIe ® HaBbIKaMHW UCIIOJIB30BAHUA CYHICCTBYIOIINX

- ¥ TIEPCHEKTUBHBIX CHCTEM KOMITBIOTEPHOM

3HAaHUA U YMCHUA, IIOJTYUYCH Bﬂa,ueeT P P
HBIE TIPU OCBOCHUU MPOPUITH- anreOpbl OOIIEro U CHelUalbHOTO Ha3Have-
HBIX (1)I/ISI/IT-I€CKI/IX JUCITUIIIINH. HH.

Jlnst hopMupoBaHUs BBINICYKAa3aHHBIX KOMITIETCHIIMN B paMKax JUCITUTIIMHBI
«IIporpamMmmupoBanue PU3NYECKUX 3a/1a9» MIPUMEHSIIOTCS CICAYIONNE METOIbI aK-
TUBHOTO/ HHTEPAKTUBHOTO O0yUYCHUS:

e MPOOJIEMHBIC JICKIINH,
® CaMOCTOsITeNIbHAsI paboTa CTY/IEHTOB MOl PYKOBOJICTBOM MPETIOAABATES 110 BbI-
MOJIHCHUIO TIPAKTUYECKUX 3aJaHUH.

I. CTPYKTYPA U COJIEP)KAHUE TEOPETUUYECKOI YACTH
JUCHUILIAHBI



Pa3nen |. CucreMbl KoMnbloTepHOii MaTeMaTuku (12 gac.)

Tema 1. BBenenne B kypc (4 gac.)

Boruncienus B Hayke U TeXHUKe. Beranciienus B actpoHnoMuu. KomnberotepHas
anredpa. Cucrembl KOMIbIOTEpHOM MareMatuku. KommbioTepHas anredpa u
yucieHHbli ananu3. [Ipeacrasienue nndopmanuu B kommbtotepe. [Ipencrabienue
yucels B maMsTH komnbiotepa. [Ipumepsl. Pekomenayemas murepatypa.

Tema 2. CucreMbl KOMNILIOTEPHOM ajredpsI (4 1ac.)

Komnbiotepnast anreOpa (CUMBOJIBHBIC  BBIYMCIICHUS, AHAIUTHUYECKHE
BBIUUCIICHUS, (hopMasibHbIe BeIuKciacHus). [Ipenmet auctuummmael CKA. CucteMsr
KOMITBIOTEPHOU ~ anreOpbl. JlMHaAMUYecKue CTPYKTyphl JaHHBIX. CTPYyKTYpbI
JMaHHBIX. TeXHUKa CUMBOJIBHBIX BhIuMcaeHUN. CHuUCKHU M Oa3vCHBIE ONepaluy Hajl
cnuckamu. llenouncnennas apudmernka. CHHUCOYHOE TMPEJACTABICHUE EIBIX
yucen. CnucouHoe npeacTaBieHne NoJMHOMOB. [lonrnHoMuansHas apupmMeTuka.

Tema 3. O030p CBOOOAHBIX M KOMMEPYECKHX CHCTEM KOMIbIOTEPHOM
MaTeMaTHKH (4 yac., mpodJieMHast JIeKIusi)

Hcropusi BO3HUKHOBEHMsSI KOMIBIOTEpHOM wmatematuku. Kiaccudukanms
CUCTEM KOMIIBIOTEPHONH MaTeMaTUKH (10 (PYHKIMOHAIbHOMY Ha3HAYEHUIO, THUILY
apXUTEKTYphl, CPEACTBAM peau3aluu, 00JacTsIM NPUMEHEHUs, UHTErpajbHbIM
olieHKkaM kadecTBa). Y HuBepcaibubie CKA: Reduce, Mathematica, Maple, Maxima.
CrernmammsupoBannbie CKA: Anamutuk, Gap, CoCoA, Cadabra, Symbolic C++.
[IepcnexkTuBHbIe HanpaBieHus pa3Butus CKA.

Paznen Il. Cucrema xomnbloTepHOii MmaTemaTnkn Maxima (24
qgac.)

Tema 1. BBenenune B CKM Maxima (4 gac.)

Cucrema kommbloTepHor matemaTuku Maxima. HMcropus CKM Maxima.
Crtpyktypa Maxima: sapo, uHTepdeiic W makeTsl pacimpeHuii. Maxima kak
untepnperarop. Bosmoxxnoctn CKM Maxima kak CKA #u 4UCIEHHOW CHUCTEMBI.
Pexomenayemast nureparypa.

Tema 2. OcHoBbI padoThl B wxMaxima (4 yac.)



Nutepdeiicet wxMaxima, xMaxima ¥ KOMaHIHOW CTpOKH. Buubl sueex
(Cells). Knonku ympaBimenus wxMaxima. ['maBHoe Menro wxMaxima. [lanenn
koMaH/. [lomgnepkka rpedeckoro andasura. @opMatsl ¢Gaitios.

Tema 3. OcHoBbl padoTsl B Maxima (4 4ac.)

Bxonanble 1 BEIXOAHEBIE sTueiku. MIMena 00bekTOB B Maxima. Yucia B Maxima.
Apudmernueckue u Jorudeckue onepamnuu. KoHcTanTel. DieMeHTapHbIe (PYHKITHU.
Boipaxxenus. IloacranoBku. Omepanyu ¢ TOJMHOMaMd W PallMOHAIBHBIMU
JIpoOsiMU. YTPOIEHUE PAIMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKCHUI.
Crmcku. Matpunbl, YMHOXKEHHE, OOpalieHne W TPAHCTIOHHPOBAHWE MATPHII,
onpenenurelnpb u ciien. CoOCTBEHHbIC 3HAUEHUS U COOCTBEHHBIE BEKTOPa MaTPHIIbI.
Bekropa. ®ynkuuu B Maxima. [loctpoeHue nByxmepHbIX rpaduKoB, HEKOTOPHIE
omuuu. ['paduku ¢ ocoObiMu Toukamu. PemieHue anredpanueckux ypaBHEHUM.
Pemenue cuctem anredbpanyeckux ypaBHeHH. Boijenenue pemenuil. Ynciennoe
pelIeHue YpaBHEHUM.

Tema 4. MaTemaTndeckuii anaau3 B Maxima (4 gac.)

Oynkuuu B Maxima. Beruucienue npenenoB. BeruucieHue Nmpou3BOIHbBIX.
[lepexmtouarens ¢ynkuuu diff. Beruncnenue muddepennmanos. Haznauenue
ceorictB — declare. Paznoxenue B psa Teiopa. BerumcieHne HHTETPasioB.
WNuterpansl, 3aBUCsAIME OT MapaMeTpa. YCTAaHOBIEHUWE OIPAaHUYEHHUW HaA
napameTpbl. YWCIEHHOE WHTETPUPOBAHUE: TAKeT romberg. Boiuucnenue
JIBYXKpaTHbIX MHTErpayioB. YuciaeHHoe wuHTerpupoBaHue: mnakeT quadpack.
Oyukiuu (komanael) makera quadpack. MuterpupoBanue auddepeHnmaibHbIX
ypaBHeHuii: ode2. MurterpupoBanue nuddepeHuanbHbix ypaBHeHui: desolve.
OnpeneneHue KOHCTAHT WHTETPUPOBAHMSA. BblaeneHue 4acTedl ypaBHEHHM U
BBIPAKCHUM.

Tema 5. IIporpammupoBanue B Maxima (4 yac.)

@dyHKIMYU BbIBOJIA HA 9KpaH. BeiBoa B aiti. BBoa ganusix. Pabota ¢ daitnamu.
3arpys3ka JOMOJHUTENIbHBIX MAKETOB. Y CIOBHbIE onepaTopsl. OnepaTopbl LUKIA.
brnoku. OrnpezneneHne BpEeMEHH BBIMOJHEHUS. TpaHCIATOP M KOMOWISTOP B
Maxima.

Tema 6. Ucnosib3oBanue nakera discrete aJjist pemeHusi 3a1a4 TEOPUH
rpynn (4 4ac., mpooJeMHast JIEKIHA)

[Taker discrete m ero 3arpy3ka. llepecTaHOBKM W WX MPOU3BEICHHE.
DJeMeHTapHbIe omnepalu ¢ nepecraHoBkamu. [lukiel. ['eHepanuss MHOXKeECTBa



(cicka) nepecTaHoBOK. HekoTopble moJie3HbIe ONEpalK €O CIUCKaMu. MacCHBBI.
HekoTophkle nosie3HbIe onepaiuy BBO1a-BbIBOIA.



. CTPYKTYPA U COJIEP)KAHUE JIABOPATOPHOI YACTH
JTUCHUATIIMHBI

JlabopaTopHas yacTh AucHUILUIHHEI «IIporpamMMupoBanre GU3NIECKUX
3a/1a4» COCTOMUT B BBIIIOJIHEHUH CTyAeHTaMu 1At 3aganuii (A, B, C, D u F), mis
Ka)KJIOTO 3aJ]aHus MTOATOTOBJICHBI 10 WHANBUyaIbHBIX BAPHAHTOB,

3ananue A. ba3oBble MaTemaTnueckue onepamnuu (10 gac.) (mpumep

3a1aHus)

3aganue A-1

1. YmupocTtuTe BbIpajkeHue

BrraucimTe ero IIpH1

2. Pemure ypapHenue
z(1 +z)? + a = 8ax

OTHOCHTEJIbHO Z. OHpe,ILe.HPITe CYMMY KOpHe]Z 3TOT'0 YpaBHEHHNA.

3. Hatimure yros (B rpaycax) MexKIy BEKTOPaMI
1 b
B =8, \/B,fg) b= (—4.4,2m 3e€).

4. Borancnure kommyTtarop C = [A, B] = A+ B — B - A nByx MarpuI

1 a cos’f sin?B+a cos?2f—a —a
A=] 0 a —sin?p B# B= —sin? B sin?8  sin?f
11 1 —a a—1 a

5. OnpenennTe (HYHKIINIO NBYX apryMeHTOB

[TocTpotiTe rpacduku sToit byHKIMM oT z B npefenax 0 < z < 10 nya 3Ha9eHMd

y =2, 4, 6 Ha onHoM JucTe. Mcrnomb3yeTe pasiiidHble 371eMeHTHI 0hopMIIeHN .



3aganue B. 3agaua mo mexanuke (12 gac.) (mpumep 3a1aHus)

Sajganue B-1
MaTepI/IaJ]bHaﬂ TO4YKa Maccoil m AOBM2KeTCdAd BOOJIb OCH X. Ha TOYKY rZLeﬁCTByeT KBa3Wy-
npyrag cuna F, = —kz, k > 0, u cuia conpoTUBIIeHNs CPebl, IPOIIOPIINOHAIbHAA 1€ PBOi
CTeIleHn CKOPOCTH! F’r =i =y g > 0. HYCTb 3Ha"96HUA KOHCTaHT YIOBJIETBOPAIOT YCJIO-

BUiO 02 < 4km. B HagaJbHBIM MOMEHT BpeMeHH TodUKa MMeeT KoopauHaTy X < 0 M HyJIeBYO

cKopocTh V' = 0.
OnpenennTe:
® 3aKOH M3MepPeHUs KOOPAUHATHI & = Z(t) U cKopocTH v = v(t) YaCTHIIBI CO BpeMeHeM;
® KOHEUHOe I10JI0YKEHHe TOYKH Z f;, (KOTJa OHA OCTAHOBUTCH);
¢ MaKCHMaJIbHYIO CKOPOCTB TOYKHU Vpaz)
e PaboTy CHJIBI COTIPOTUBIIEHNS Ha BCEM MYTH JBUKEHUS TOYUKU;

e 119 3HadeHuit KoHcTanT m = 0.4 kr, k = 0.2 kr/c?, 0 = 0.35 kr/c, X = —5 M mocTpouthb
rpadUKN 3aBUCUMOCTH KOOPIUHATH Z(t) U cKopocTh v(t) OT BpeMeHH;

® IIpK JAHHBIX 3HAYUEHHAX KOHCTAHT OIIpeNe/IUTe HHNCAeHHOe 3HAYUEHUE Upge U COOTBET-
CTBYIOITIET0 MOMEHTa BPEMEHH fyyaq-

3apanme C. 3axaya Ha ycjoBHbIe dIKcTpeMyMbl (12 vac.) (mpumep
3a7aHus)

Saganme C-1
Onpenenute skcTpeMyMbl byHKImH f(z,v) = y? + 22 — 37y, ecym sHa"eHns (z,y) JexKar
Ha s7mnce z° + 2y = 1.

3amady permmuTe OBYMS METOIAMI:
® MeTOIOM HCKJIFOUeHNS 3aBUCHUMON ITepeMeHHOM;

¢ METOIOM HeOIIpeIe/IeHHbIX MHOXKHUTeJIe ﬂana.H}Ka..

OTger odopMHUTe B BUIE TaOIUIILI:

OTBET:
MUHAMYM B TOYKe (x=..., y=...) c3HadeHueM f=...
MAaKCUMyM B Todke (x=..., Yy =...) ¢ 3HadeHueM f = ...



3aganue D. 3agaya nmo kBaHTOoBOIi Mexanuke (18 yac.) (mpumep 3axanus)

Saganue D-1 ;
U(r)

1. Oupejiesinre SHEPTETHIECKHIA CIIEKTP [, 9aCTHIIBI Mac- 0 14

coii m = 940M»B B cepruueckn CHMMETPHYHOA TpsI-

I\’I()yl"()..‘IbII()fl MOTCHIUAATILION AMe ((ZM. I)I/I(I.) I‘.T[y()HHOﬁ 'E

V = 45M>sD u pajiuycom R = 3.5 ¢m. s Kazxoro co-

CTOAHNS pa(:(:qm‘aﬁ'l‘e COOTBETCTBYIOIHUE HOPMUPOBAH-

IILIC BOJIHOBLIC (DYIIKIIH. Vs

2. Uzobpasure 1ojydciiibic pesyabrarsl na rpaduke. Ha ném jo/okina, Kak MHIUMYM,
COIEPKATHCS CJieiyionast nHOPMAaIust:
e BI/J MOTEHINAJIBHON SIMBI C 3a/JaHHBIMA HapaMeTPaMu;
® SHCPTETUUCCKUN CIICKTP TaCTUIBL;
® ITOPMHUPOBANIILIC BOJHOBLIC (DYHKIHUH JIIA KAXKIOTO COCTOAINS

® JICIIOJIB3YeMbIe ITapaMeTDbI NOTEHIUATIbHON SIMBI.

Kparkasi Teopust

[HoTennuaabHAasT SHEPTHST, pajguabHoe ypaBHeHne [peamHrepa u ero perrenne B 001aCTIX
I u II umeror BuI
=V, r<R, j(r)+2¢(r)+ (k2 — BT "jr'. 1 ) Yr(r) =0, Yr(r) = Ajkr),
0, r=2 R, Y§(r)+ %u’”(r) — (%2 + 441 ) Yp(r) =0, Yg(x)= Bhfl)(‘/i%r)._

T

Hr)=

rae V > 0 — miyGuna amel, R — eé paguyc, a 32 = 2mE/h? > 0, k* =2m(V — E)/h?> > 0, a
gi(x) m h,.l(l) (x) cdepuucekue dynkuun Beceess u Xankeist 1epBoro poja. dieprust YacTulibl
F upunumaer snadenust 0 < K < V.
DHepreTuydeckne ypoBHU [y (n=1,2,3,..., 1 =0,1,2,...) OnpeesiioTcst KaK perieHnst
HEIHHEAHOTO YPaBHEHIST
qua(kR) . ) (ixR)
J(kR) , hl(l)(ixl?) .

Bribop koaddunmentor A u 3 jjoiKeH obecriednBaTh BBIMOJHEHUE YCIOBHHA CITNBAHWS

BOJHOBOI (1)YHKU;I/II/I u eé HI)()I/IBB()I[H()IL/'I Ha T'PaHuIe dMBbI

n yCJIOBHA HOPMUPDOBKHI
o

/’Lf!(r)|2 dr=1,

0



3aganue E. 3agaua mo reopun rpynn (20 uac.) (mpumep 3a1aHus)

Saganue E-1

[TocTpotiTe Tabauily yMHOXKeHNU IIOAT PYIIILI HYETHBIX 1€ peCTaHOBOK IPYIIILI [lepecTaHOBOK
YeTBIPEX TIEMEHTOB Sy.
HattnuTe abeneBy moAr pymnily noAr pynibl Y€THBIX [1€PECTAHOBOK IPYIIIBL Sy, COIe PKAIILYIO

MaKCHUMaJIbHOE KOJINYeCTBO 3JIEeMEeHTOB.

1. YYEBHO-METOAMYECKOE OBECIHEYEHHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI

VYyebHo-MeToanuecKoe 00ecreYeHue CaMOCTOATENIbHOM paboThl 00ydaro-
mmxcs no aucuunHe «[IporpaMMupoBanne GpU3MUECKUX 3a1a4» MPEACTABICHO B
[Tpunoxenuu 1 u BKiIro4aer B ceOs:

TUTaH-Tpa(UK BHIMOJIHEHHUS CAMOCTOSITENIHON pabOTHI MO AUCUHUILINHE, B TOM
quClie IPUMEPHbIE HOPMBI BPEMEHH HA BBITIOJHEHHE 110 KaXXI0MY 33JJaHUIO;

XapaKTepUCTHKA 3a/1aHUi JIs1 CAMOCTOSITEIbHON pabOThl 00yUaroUxcs U Me-
TOJIMYECKUE PEKOMEHAINH 110 X BBINOJIHEHUIO;

TpeOOBaHUS K MPEICTABICHUIO U OOPMIICHHIO PE3yJIbTaTOB CAMOCTOSITEIb-
HOM paboThI;

KPUTEPUH OLICHKH BBITIOJIHEHUSI CAMOCTOSITETLHOM PabOTHI.

IV. KOHTPOJIb JOCTUXKEHUWS IIEJIEM KYPCA

OneHoyHbIE CPECTBA

Kourponupyemoie
Ne a3 pe 5L })”}F/eMI)I Konpr u aTans! hopmupoBanms .
i pasn KOMITETEHIHH TEKYIIUNA | MTPOMEXYTOUHAs
JUCIIUILINHEI KOHTPOJIb aTTecTanus
1 | Pazpmen L OIIK-4 | 3Haet YO-2 Bormpocst
CucreMnl OIIK-5 | poib BbIYKCIICHUI B HAYKE U KOJIJIOK- Nel-11
KOMITbIOTEPHOM [IK-7 | TeXHHKE, BUYM
MPEACTABIICHUC YHUCEIT B
MaTEeMaTHKHU :
IIaMsITHu KOMHB}OTepa,
yMmeeT YO-1
BBITIOJIHATH 2JIEMEHTAPHBIE cobece-
AHAJIUTUYCCKHUEC U YHUCJIICHHBIC HOBaHI/Ie
BBIUUCJICHUS,
BJIAJIEET [1P-2
HaBBIKAMH HCITOJIb30BaHUS KOHTpO-
Hpe,Z[MCTHOI‘/JI TEPMHUHOJIOTHUH. TbHasS

pabota




Pazpen II. OIIK-4 | 3HaeT v¥O-1 Bormpocst
CucreMma OIIK-5 | ucroputo CKM ngima; cobece- Ne 12 — 41
KOMITbIOTEPHOM [IK-7 | wuTepdeticer Maxima; JIOBaHHE

OCHOBHI paboThI B Maxima,;
MaTEeMaTHUKHU VOl

. MEeT -

Maxima. y .

BBITIOJTHATH MPOCTEUIITNE cooece-

BbIUKCIIEHUS HA Maxima; JOBAHHUE

AHAJIU3UPOBATh 3ada4r C TOYKHU

3penust npuMeHenust CKA,;

BJIAJIEET [1P-2

HaBBIKAMH HCTIOJIb30BAHUS KOHTPO-

CKM Maxima mipu perieHnH JILHAS

A3JIMYHBIX 3a41a4.

P s pabota
3agadue A. OIIK-4 | 3Haer YO-1 Bormpocsr
Ba3oBbie OIIK-5 | 6a3oBbIc KOMaHIBI paOOTHI C cooece- No 12 — 26
martemarmueckue | [IK-7 | apudmeririeckimi JIOBaHUE

BBIPpAKCHUAMU
OTIepaLINH. .

KOMaHAbI pCHICHUA YPAaBHCHUHU

U MIOCTPOEHUsI rpadUKoB;

ymeeT I1P-11

OpraHn30BbIBATH pemeHue

BLI“II/ICJ'II/IT-GJ'IBHLII/I nponecc Ha 3a1a4

CKA Maxima;

BJIaJI€eT I1P-11

HaBbIKaM# MCIIO0JIb30BaHUA peuicHue

CKA MaXIma IIpY pELICHUU 3anau

IMPOCTCUIINX 3aJ1ad.
3aganue B. OIIK-4 | 3naer VO-1 Bomnpoc
3agaua 110 OIIK-5 | xomaHabl HHTErPUPOBAHHS cobece- Ne 27 -32
MEXaHHUKE. T1K-7 M‘i"bepe‘{mam’m’lx JIOBaHUE

YPaBHCHUU,

yMeeT I1P-11

HCIIOJIb30BaTh Ha4YaJIbHbBIC peumeHue

yciaoBuA A1 ONPEACIICHUA 3aa4

KOHCTAHT UHTCTPHUPOBAHUS;

BBITOJIHATE 0a30BbIE ornepannu

C YpaBHCHHUAMU JBUKCHUA,

BJIaJI€ET I1P-11

HaBBbIKaMU UCIIOJIb30BaHUSA pemeHue

CKA Maxima mpu pereHnu 3ana4

MEXaHUYECCKHUX 3aaay4.
3ananue C. OIIK-4 | 3HaeT YO-1 Bomnpocsl
3ajgadJa Ha OIIK-5 | MeTozbI HaXOXKACHUS cobece- Ne 27 —-32
YCIIOBHBIC IIK-7 | YCHOBHBIX SKCTPEMYMOB; JIOBaHHE
3KC eM B KOMaH/IbI YUCJIICHHOTO

TPEMYMBI. Hax0>KJICHUsI KOpHEH;

yMeeT I1P-11

pelaTb CUCTEMbI pelieHue

anredpandeckux ypaBHEHHUH; 3agau

BIAaJIeET I1P-11

HAaBBIKAMU UCIIOJIE30BaHUSA perieHne

CKA Maxima mpu pereHnu 3agau

MAaTEMAaTUYCCKUX 3a1a4.
3ananue D. OIIK-4 | 3HaeT YO-1 Bomnpocsl
3agada 1o OIIK-5 | nocranoBKy 3a1a4 KBaHTOBOK | cobece- No 34 — 38
KBAaHTOBOM T1K-7 MEXaHHKH, JIOBaHUE

CIOCOOBI Pa3pPBIBHOTO
MEXaHUKE.

onpeeneHus QyHKIui;




3aJ1a4 TEOPUU TPYIII.

ymeer I1P-11
pelaTh CHCTEMbI HETMHEHHBIX | pelIeHUe
YpaBHEHUH; 3anau
CTpoUTH TpaduKw,

WUTIOCTPUPYIOIINE PE3YIIBTAT

PEHICHUA 3a1a4u,

BJIaJeeT I1P-11
HaBbIKaMU UCTIOIb30BaHU pelieHue
CKA Maxima npu perieHun 3a1a4
3aga4 KBAHTOBOM MEXaHUKH.

7 | 3amanue E. OIIK-4 | 3Haer YO-1 Bormpocsr
3anmaga o reopun | OITK-5 | onpenenenune u cBoicTsa cobece- Ne 39 — 41
IPYIILL K-7 IpYMIIBl NEPECTAHOBOK; JIOBAHHE

OCHOBHBIC KOMaH/bI IJIs1

pa6OTI>I C HepeCTaHOBKaMI/I;

yMmeeT I1P-11
CTPOHTH TAOIHIBI YMHOKCHHS pelieHue
TpYIIIBI IEPECTAHOBOK; zagaq
BJIAJIEET [1P-11
HaBBIKAMU UCIIOJIb30BaHUs perieHne
CKA Maxima mpu peleHuu zagau

TunoBble KOHTPOJIBHBIE 3aaHUSI, METOJUYECKUE MATEPUAIIbI, ONPEICIISIIOIINE
MpOIEAYPHI OLICHUBAHUS 3HAHUH, YMEHUM U HABBIKOB U (UJIN) OTIbITA ACSITEILHOCTH,
a TakKe KPUTEPUM M TIOKa3aTeIu, HEOOXOIUMBbIC I OLICHKW 3HAHUM, YMEHUH,
HABBIKOB M XapaKTEPU3YIOIIHUE ATarbl (OPMUPOBAHUS KOMIIETEHIIMNA B Tpoliecce

OCBOCHHMSI 00pa30BaTEIHLHON MPOTPaMMBI, MpecTaBieHbl B [Ipunoxkenun 2.

V. CIIUCOK YYEBHOU JIUTEPATYPHI U UH®OPMAIIMOHHO-

METOANYECKOE OBECIIEYHEHHUE JUCIHUIITIMHbI

1. TlankpateeB E.B. BBeaeHue B KOMIBIOTEPHYIO anredOpy [DIEKTpOHHBIN pe-
cypc]/ IlankpatbeB E.B.— DnexTpoH. TekcToBble NaHHble. — M.: IHTepHeT-Y HuBep-
cuteT Muadopmanmonnsix Texunonoruit (MHTYUT), 2016. — 324 ¢. — Pexxum noctyma:

OcHoBHas JauTEparypa

(anexmponmvie u nevammbvie uz0ams1)

http://www.iprbookshop.ru/62811.html.—3BC «IPRbooksy»

2. JlesikonoB B.I1. Dunmkinonenus kommbroTepHoit anredpsr. — M.: JIMK Ilpecc,

2010. - 1264 c.

https://e.lanbook.com/book/1179




3. Maxima Manual. Version 5.41.0 — 2016. — 1166 c.
http://maxima.sourceforge.net/docs/manual/maxima.pdf
4. Ywnukapé E.A. KomnbiorepHass marematuka ¢ Maxima: PykoBonctBo mmst

MIKOJILHUKOB U cTyAeHTOB. — M.: ALT Linux, 2012. — 384 c.
https://www.altlinux.org/Images/0/0b/MaximaBook.pdf

5. Umpmaa B.A., CunaeB II.LK. Cucrema aHaIUTHYECKMX BBIUYMCICHUI
MAXIMA gnns  ¢usukoB-teopetukoB. — M.: MIY wum. M.B.JlomoHocoga,
2007.—-113 c.
https://www.twirpx.com/file/157466/

6. Craxun H.A. OcHOBBI pabOTBl C CUCTEMOW AHAIUTUYECKUX (CHMBOJIBHBIX )

BeIuKCIeHU Maxima. — M.: 2008. — 86 c.
http://www.uneex.ru/static/MethodBooks Maxima/Maxima.pdf

JlonoJIHUTEIbHASI JINTEPaTypa
(neuammwvie u snexmponnvie uzoanus)

1. Axputac A. OCHOBBI KOMITBIOTEPHOM anreOpsl ¢ MpuiIoKeHussMu. — M.: Mup,

1994. — 544 c.

http://inis.jinr.ru/sl/vol2/mathematics/%$D0%90%D0%BB%D0%B3%
DO%$B5%D0%B1%D1%$80%D0%B0/%$D0%90%D0SBASD1$80%D0SB8%D1%82%D0
$B0%D1%81, %D0%9E$D1%81%D0%$BD3DO0SBESD0%B2%D1%$8B $DO%BA%DO
$BE$DO%BC%D0SBF3%D1%8C%D1%8E$D1%$82.%5D0%B0%$D0SBBSD0$B3%$D0%B
53D0%B1%5D1%80%D1%8B %D1%81 $DOSBF3D1%80%D0%B8%D0SBB3D0%BE
$D0%B6%D0%B5%D0%BD$D0%$B8%D1$8F$D0SBCSD0%B8,1994 . pdf
2. byx6eprep b. u np. Komnbrorepnas anredpa: CUMBOJIbHBIE U alredpandeckie

BbIUKCIeHUA. — M.: Mup, 1986. — 392 c.
http://lib.dvfu.ru:8080/1ib/item?id=chamo:114584&theme=FEFU

3. Hpasennopt Ix., Cups U., Typuse O. Komnbiorepnas anredpa. — M.: Mup,
1991. - 352 c.
http://1lib.dvfu.ru:8080/1ib/item?id=chamo:31022&theme=FEFU

Ilepeyens pecypcon
UH(POPMALIMOHHO-TEJIEKOMMYHUKAMOHHOI ceTn « AHTEepHE)

1. http://maxima.sourceforge.net/ru/ — pYCCKOS3bIYHBINA CAUT
M0 CHCTeME KOMIBIOTEPHOUN aireOpbl Maxima, BKIIFOYArOIIUI CIUCOK JO-
CTYITHOM JINTEPATYPBHI.

2. http://ru.wikipedia.org/wiki/Maxima — cTaThsd O CHCTEMEC
KOMIBIOTEpHOH anreOpsl Maxima B Bukunenuu.



http://maxima.sourceforge.net/ru/
http://maxima.sourceforge.net/ru/
http://ru.wikipedia.org/wiki/Maxima
http://ru.wikipedia.org/wiki/Maxima

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOIHH
U MPOrPaMMHOI0 o0ecreYeHnst

Breimonnenue MMPAKTHYCCKUX Ba,ZIaHI/Iﬁ mpcarojiaract UCIoJdb30BaHUC U
OCBOCHHC CJICAYIOLICTO CBO6OI[HOFO IIporpaMMHOIO o0ecIICUeHM:

1. cucrema KOMHBIOTepHOﬁ MaTeMaTUKA Maxima
(http://maxima.sourceforge.net/ru/)

I[JISI IMOATOTOBKH UJINIFOCTPATHBHOI'O MAaTCpHalia UCIIOJIb3YCTCA CIICAYIOIICC
CBO6OI[HO€ IIporpaMmMHOC obOecIieueHue:

1. xomreke nporpamm aiia peanuzanuu TeXa u LaTeXa nns Windows
MiKTeX Complite MiKTeX (http://miktex.org/);

2. obonouky mist padotel ¢ MiKTeXom TeXnicCenter
(http://www.texniccenter.org/);

3. mporpammy npocmotpa (aiiios .pdf Adobe Reader
(http://www.adobe.com/).

VI.METOANYECKHUE YKA3ZAHUSA 10O OCBOEHUIO JUCHUIIJINHBI

BBoaHBIE 3aHATHS OPUEHTUPOBAHBI HA OCBELICHUE OCHOBHBIX IMPUHIUIIOB pPa-
OOTBI C CHCTEMOM KOMITbIOTEPHON MaTeMaTuku Maxima u npu3BaHbl COPHEHTUPO-
BaTh CTYAEHTOB B IIPEJIaraMOM MaTepualie, 3aJI0)KUTh HaAyYHbIE U METOI0JI0TUYE-
CKH€ OCHOBBI JISl JAJIbHEHINEH caMOCTOATENbHON paboThl CTyneHTOB. CTyIEeHTHI
MMEIOT JOCTYI K IIOATNOTOBJICHHBIM IIPENOAABATENIEM IIPE3CHTALMAM, COAEPKALLINX
MUHUMAJIbHO HEOOXOIMMBII MaTepuall. JlonoiHuTenpHas nHdopmalus no usyyae-
MBIM pa3zesiaM MOXET ObITh MOJIy4eHa MPU CAMOCTOSITEIbHOM U3YyYEHUU PEKOMEH-
JIOBAaHHOM JIUTEPATYPHI.

BaxxHelnmM KOMIOHEHTOM PaOOThI CTYICHTA SBIISIETCS TPAKTUYECKOE BHITION-
HEHHUE IISITH 3aJ1aHni. 3aJJaHUs] BBIMOJHAIOTCA KaK Ha ayJUTOPHBIX 3aHATUSAX B KOM-
NBIOTEPHOM KJIacce, TaK U B paMKax IMpeyCMOTPEHHON CaMOCTOATEIbHON padoThI.

CamocrosiTenbHas paboTa sSBISETCS BaXKHEHIIEH KOMIIOHEHTON N3yYEHUs IUC-
uurInHbL «I [porpamMMupoBanre GU3HMUECKUX 33]1a4» U COCTOUT, TOMUMO BBITIOJIHE-
HUS 3aJ]aHUH, B U3YYEHUN KOHCIIEKTOB JICKIIMKA U PEKOMEHI0OBAHHOM JINTEPATYPHI.


http://maxima.sourceforge.net/ru/
http://maxima.sourceforge.net/ru/
http://miktex.org/
http://miktex.org/
http://www.texniccenter.org/
http://www.texniccenter.org/
http://www.adobe.com/
http://www.adobe.com/

VIl. MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE
JTUCHUATIIMHBI

KommnerotepHsIi Kinacc:

CBOOOJHOE TMPOrpaMMHOE OOECIeYeHHe — CHCTeMa KOMIIbIOTEpHOMN
MaTteMaTtuku Maxima;

npoekTop 3-chip DLP, 10 600 ANSI-mm, WUXGA 1 920x1 200 (16:10) PT-
DZ110XE Panasonic; skpan 316x500 cm, 16:10 ¢ 31. mpuBOIOM; KperieHUE
HacTeHHo-niotosiounoe Elpro Large Electrol Projecta; mpodeccuonanbnas KK-
manenb 47", 500 Kn/m2, Full HD M4716CCBA LG; noacrcTemMa BUIEOMCTOYHHKOB
JIOKYMEHT-KaMepa CP355AF Avervision; MOJCUCTEMa BUJICOKOMMYTAIUU;
MOJICUCTEMA ayIMOKOMMYTAIlMU U 3BYKOYCHJICHHS; MOJICUCTEMA UHTEPAKTHUBHOTO
ynpasienus; 6ecripoBoanbie JIBC obecnieuensl cuctemMoil Ha 6a3e ToueK JoCTyra
802.11a/b/g/n 2x2 MIMO(2SS).



[Tpunoxenue 1

MUHHUCTEPCTBO OBPA3ZOBAHNS 1 HAYKU POCCUMCKOU ®EJEPALIN
denepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHUES
BBICIIIET0 IPOQECCUOHATILHOTO 00pa30BaHUS

«/lanbHeBOCTOYHBIN (eaepaibHbIN YHUBEPCUTET
(IBDY)

HIKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJIBHON
PABOTBI OBYYAIOLHINXCA

no aucumiuvinie «IIporpamMupoBanue pu3n4ecKux 3aaa4»

Hanpasiaenue noaroroBku — 03.03.02 ®uzuka
DKcnepuMeHTaIbHast Gu3nKa
®opma NOAroTOBKH 0YHAS

BaaauBocTok
2019






IInan-rpa¢guk BHINOJHEHHUSA CAMOCTOATEIbHONH PadOThI MO AMCHMILIMHE

aus F

IIpumepHbIe
Ne
JaTa/cpoku BbI- Buja camocTosiTeib- | HOPMBI Bpe-
. dopMa KOHTPOJIA
n/n IMOJIHCHUSA HON paﬁoTbI MCHMU HA BbI-
IMOJIHCHUC
PaGoTa ¢ mutepa-
TypOW, U3y4YECHUE
1 |1 semens ’ 4 yac. ompoc
KOHCIIEKTOB JIEK-
005051
OLIEHKA Kaye-
Brinonnenue 3ana-
2 2 — 4 uenens { Jac. CTBa BBIMIOJIHE-
HUS A
HUSA 3aJaHUSA
PaGota ¢ nutepa-
TypOH, U3y4yeHHUE
3 | 5mHuenens ’ 6 uac. oIpoc
KOHCIIEKTOB JIEK-
107051
OLIEHKA Kaye-
Brimonnenue 3ana-
4 6 — 9 Henens 7 4ac. CTBAa BBIIIOJIHE-
Husa B
HUSA 3aJaHUS
OLIEHKA Kaye-
Brinonnenue 3ana-
5 10 — 12 genens 7 4ac. CTBAa BBIIIOJIHE-
Husa C
HUSA 3aJaHUs
OLIEHKA Kaye-
Brinonnenue 3ana-
6 13 — 15 genenmn 7 4ac. CTBAa BBIIIOJIHE-
aus D
HUSA 3a0aHUSA
OLIEHKA Kaye-
Brinonnenue 3ana-
7 16 — 18 nenensa 7 4ac. CTBa BBITIOJIHE-

HUA 3a1aHUsA

CamocTosiTenbHass padoTa MPOBOJIUTCS € 1EIbI0 YTIyOJICHUST 3HaHUM 10 JuC-

IMUIIJIMHC U ITPCAYyCMAaTPHUBACT:

® M3YYCHHC OTACJ/IBHBIX PA3aCII0B TEM JUCIUILINHEI,

® YTEHHUE CTYJCHTAMU PEKOMEHJOBAHHOW JHUTEPATypbl U YCBOECHHUE TEOpETHUYE-

CKOro marcpuajia 1UCHUILINHBI;




® [IOATOTOBKY K IPAaKTUYECKUM 3aHATHUSM;
e pabory ¢ UHTepHeT-UCTOUYHUKAMU;
® TIOJTOTOBKY K pPa3UYHBIM (popMaM KOHTPOJIS.

TpeGoBanus K NpeacTaBIeHUIO U 0()OPMJICHUIO Pe3yJIbTATOB
CaMOCTOSAITeIbHOH padoThl

OCHOBHBIM pe3yJbTATOM CaMOCTOSATENBHON paboThl Mo nucuuruinHe «IIpo-
rpaMMHpPOBaHUE PU3NYECKUX 3a7au» ABJISETCS KaueCTBEHHOE BBITIOJIHEHHE TISITH 3a-
nanuii. CTyIeHTBI PEIOCTABIIAIOT MTPETOIaBaTeI0 JOKyMEHTHI ((aiian) Maxima ¢
BBITIOJTHEHHBIM 33/IaHUEM, CHA0XKEHHBIE HEOOXOIUMBIMU KOMMEHTAPUSIMU.

KpnTeplm OIleHKH BBLINOJIHEHUSI CAMOCTOATEIbLHOM paﬁoTbl

OOIMMH KpPUTEPUSIMU OLIEHKU PE3yJbTaTOB CaMOCTOATEIbHON padOThI CTY-
JICHTOB SIBJIAIOTCS:
® YpPOBEHb OCBOEHMS Y4EOHOT0 MaTepuana;
® yMEHHE aKTUBHO HCII0JIb30BATh 3JIEKTPOHHBIE 00pa30BaTeIbHbBIE PECYPChI, HAXO-
JUTh TpeOYIOUTyIoCs MH(OPMAIMIO, U3y4YaTh €€ U MPUMEHSTh Ha MPAKTHUKE;
® yMEHHUE OPUEHTUPOBATHCS B MOTOKE HH(POPMALIMH, BHIJEISTH IJIABHOE;

e ymeHue chOpMHUPOBATH CBOIO MO3UIIMIO, OLIEHKY U apIYMEHTHUPOBATh €€.
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MUHHUCTEPCTBO OBPA3ZOBAHNS 1 HAYKU POCCUMCKOU ®EJEPALIN
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DKcnepuMeHTallbHas (pr3nka
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MHacmopt ®OC

Koa u ¢popmysiupoBka komie-
TeHIIUHN

Jrtanbl GOpMUPOBAHMS KOMIIeTeH Mt

OIIK-4

CHOCOOHOCTH HCIOIb30BATh Oa-
30BBIE TEOPETUUECKUE 3HAHUS
(byHIaMEHTAJIBHBIX PA3/IeNIOB
o01Iel ¥ TEOPETUYECKON (PU3UKU
IS peteHuns mpoheccuoHab-
HBIX 32/1a4.

OIIK-5

CIIOCOOHOCTH TIOHUMATh CYIII-
HOCTbH U 3HaYCHUE HHPOPMAIIH
B Pa3BUTUU COBPEMEHHOI0 00-
IIeCTBA, OCO3HABATh OMACHOCTh
U Yyrpo3y, BOSHUKAOIIUE B ’TOM
nporecce, co0II01aTh OCHOBHBIE
TpeOoBaHUs NHPOPMALTMOHHOM
0€30MacHOCTH

IK-7

CIIOCOOHOCTH MPUMEHSTH Ha
NPaKTHKE MPOQecCHOHATbHEIC
3HAHUS U YMEHUS, TOTydeHHBIE
IIPU OCBOSHUH MPOPHIBHBIX (PU-
3MYECKHX JUCIUTUIIH.

3Haer

® MCTOPHUIO M OCHOBHBIE TIOHSTHS KOMIIBIOTEP-
HOM anreOpsl;

® OCHOBHOM HabOP CYyIIECTBYIOIINUX METOJI0OB U
AJITOPUTMOB PEICHNUS 3a/1a4 KOMITBIOTEPHOI
anreOpbl B HAYYHBIX, UCCIIEIOBATEIILCKUX H
MH)KCHEPHBIX LENX;

e 00mIME MPUHIUITBI OpPraHU3aluy aHATUTHYe-
CKHUX BBIYHCIICHHIA, & TAK)KE CIOCOOBI M CPeji-
CTBa MX pealii3aluy Ui peleHus pusnde-
CKHX 33/1a4.

Ywmeer

® BEITTOJIHATE ITOJTHBIA LUK AJITOPUTMHUYC-
CKOT'O aHAJIN3a ¥ CUHTE3a PEIICHUS BHIYNC-
JUTEIBHOM 321241 B 00IIEM (CHMBOJIHLHOM)
BHUJIE: OT e¢ (popMasIbHOM MOCTAaHOBKH C TO-
MOIIIbIO MAaTEMATHYCCKHUX 00BEKTOB J0 BBbI-
0opa CTPYKTYp JAaHHBIX M OIIEPaTOPOB S3bIKA
IIPOTPaMMUPOBAHUS;

Bnaneer

® HaBBIKAMH HCIIOJIb30BAHUS CYIICCTBYIOIINX
Y TIEPCIIEKTUBHBIX CUCTEM KOMITbIOTEPHOM
anreOpsl 00IIEro U CIIeUATEHOTO Ha3HAYe-
HUSL.

KoHTpoJib 1ocTHREHHS 1HeJIel Kypca

OneHouHble CpeacTBa
KonTponupyemeie
Ne A3eITEL / TeMBI Kozp! u aTansr popmupoBanus .
wal| P KOMHETEHIH TEKYIIUHA | MPOMEXYTOUHas
AUCHUIIINHBI KOHTPOJIL arrecranusd
1 | Pazpmen L OIIK-4 | 3Haet YO-2 Bormpocst

Cucremsbl OIIK-5 | poumb BbIYHCICHHIT B HAYKE U KOJTOK- Nel-11
KOMITBIOTEPHOM [IK-7 | TeXHUKS, BUYM

MPEACTABIICHUC YHUCEIT B
MaTeMaTHKH :

IaMATH KOMITBIOTEPA,

yMeeT YO-1

BBIIIOJIHATH 2JIEMEHTAPHBIE cooOece-

AHAJIUTUYCCKHUE U YHUCIICHHBIC JIOBAHUE

BBIYUCIICHUSA,

BJIAJICET I1P-2

HaBBIKaMH HCIIOJIB30BAHUA KOHTpO'

[IPEIMETHON TEPMHUHOJIOTHH. TTEHAS

pabota
2 | Pazmen I1. OIIK-4 | 3Haer YVO-1 Bormpocsr

Cucrema OIIK-5 | ucropuio CKM Maxima; cobece- Ne 12 - 41
KOMITHIOTEPHOM [IK-7 | mnrepdeiicet Maxima; JIOBAHHE

OCHOBBI paboThI B Maxima,




MaTEMaTUKHU yMeeT v¥O-1
Maxima. BBINIOJIHATH NPOCTEUIINE cobece-

BeIUMCIIeHns Ha Maxima; JIOBAHHE

AHAJIM3UPOBATH 3a1a4r C TOYKH

3penns npuMmeHeHns CKA,

BJIaJIeeT I1P-2

HaBbIKaMU UCTIOIb30BaHU KOHTpO-

CKM Maxima npu perieHnu JIBHAS

A3JIMYHBIX 3aJa4.

P s pabora
3ananue A. OIIK-4 | 3HaeT vVO-1 Bonpocsl
bazoBrie OIIK-5 | 6a30Bbie KOMaH/BI PAGOTHI ¢ cobece- Ne 12 - 26
Marematnueckue | [IK-7 | apudmermieckumu JIOBAaHUC

BBIPpAXKCHUAMU
onepanuu. .

KOMaHAbI pEIICHUA YpaBHCHUU

U [I0CTpOEHUs rpaduKoB;

yMmeeT I1P-11

OpraHU30BBIBATH pelieHue

BBIYUCIINTCIbHBIN nponecc Ha 3a1a4

CKA Maxima;

BJIaJi€eT I1P-11

HaBBIKAMH UCIIOJIb30BAHUS pelieHue

CKA I\/IuaXIma TIPH PELICHUN 3a1au

MPOCTCHUIINX 3aaa4Y.
3ananue B. OIIK-4 | 3naer YO-1 Bormpoc
3ajgada mno OIIK-5 | xoMaHaBI HHTETPUPOBAHKS cobece- Ne 27 —-32
MEXaHUKE. [IK-7 | Anddeperimanbhbix JIOBaHHE

YpaBHEHHI;

yMmeeT I1P-11

HUCIIOJIb30BaTh HA4YaJIbHbBIC pemeHI/Ie

yciaoBuA A1 ONPEACIICHUA 3a1a4

KOHCTAHT UHTCTPUPOBAHUS,

BBIIIOJIHATH 63,30BI)IC ornepannuu

C YpaBHCHUAMU JIBUKECHUS,

BIaJIeeT I1P-11

HaBbIKaMH HCIIOJIb30BaHUA pemeHI/Ie

CKA Maxima mpu pereHnu 3a1au

MCXaHHUYCCKUX 3a1a4.
3aganue C. OIIK-4 | 3Haer YO-1 Bormpocst
3agava Ha OIIK-5 | MeTonp! HaXOXKACHHs cobece- Ne 27 —-32
YCIIOBHBIC [IK-7 | YCTOBHBIX SKCTPEMYMOB, JIOBaHUE

KOMaH/IbI YUCJIICHHOT'O
SKCTPEMYMBI. .

HaXOXXACHUS KOPHEH,

yMeeT I1P-11

pemaTtbh CUCTEMBI pemeHune

anreOpandecKux ypaBHEHHH; 3a1au

BIaJieeT I1P-11

HaBBIKAaMH MCIIOJIB30BAHUSA pemecHue

CKA Maxima npu perieHnn 3a1au

MAaTCMaTHYCCKUX 3aJa4.
3ananue D. OIIK-4 | 3HaeT YO-1 Bomnpocsl
3agayva 1o OIIK-5 | mocraHoBKy 3a1a4 KBaHTOBOH | cobece- No 34 — 38
KBaHTOBOM [IK-7 | MCXaHHKIL, JIOBaHHE

CHocoOBI Pa3pEIBHOTO
MEXaHHKE. o

onpeneneHus pyHKIH,

ymeer I1P-11

pelaTh CUCTEMbI HeJIMHEHHBIX pelreHue

YpaBHEHUI;

3aga4




CTPOUTH TpaduKH,

WUTIOCTPUPYIOIINE PE3YIIbTAT

pelieHus 3a1a4H,;

BJIAJIEET [1P-11
HaBBIKAMU HMCIIOIb30BAHMUS perieHue
CKA Maxima TPH pelIeHAn 3a1au
3a]1a4 KBAHTOBOW MEXaHHKH.

7 | 3apanue E. OIIK-4 | 3HaeT vVO-1 Bonpocsl
3amaua o reopuu | OIIK-5 | onpenenenue u coiictaa cobece- No 39 — 41
IpyIILL K-7 TPYIIIBI IEPECTAHOBOK; JIOBAHUE

OCHOBHBIE KOMaH/IbI JIJIs

paboThI ¢ IEpEeCTaHOBKAMY,

yMeeT I1P-11
CTPOUTH TaOIALbl YMHOXKCHIS | PEIIEHUE
TPYIIIBI IEPECTAHOBOK; 3a7a4
BJIaJI€eT I1P-11
HaBbIKaM# MCIIO0JIb30BaHUA peuicHue
CKA Maxima mpu pelneHuu 3ana4
3aj1a4 TEOPUH IPYIIIL.

HIxajna oueHuBaHus YPOBHA ¢POPMHUPOBAHHOCTH KOMIIETEHIIUI

Kon u popmynupoBka

Jranbl GOopMHUPOBAHUSA KOMIIe-

Kpurtepuu Iloxka3arenu
KOMIIeTeHIIUH TeHIUH
OIIK-4 HCTOPUIO U OCHOBHBIE 3HaHHe OCHOBHBIX MOHsA- | CHOCOOHOCTH Iepe-
CIOCOOHOCTh MOHSTHS KOMIIBIOTEPHOM | TUH KOMIIBIOTEPHOH all- YUCIIUTH U OXapaxTe-

MCIIONIb30BaTh 0a30BbIE
TEOPETUYCCKHUE 3HAHHUS
(dyHIaMEeHTATBHBIX
pa3zenoB o0miei u
TEOPETHYECKOM (HU3UKH
JUTSL pEeIICHUS
npodeccroHaNbHBIX
3aj1a4.

OIIK-5

CMOCOOHOCTH IOHUMATh
CYIIHOCTh U 3HAYCHHE
nHPOPMAIIMU B pa3BUTHH
COBPEMEHHOTO
00111ecTBa, 0CO3HABATH
OIMaCHOCTH U yIPO3y,
BO3HUKAIOIIUE B 3TOM
nporiecce, COOMIIATh
OCHOBHEIC TPeOOBaHUS
nH(popManMoOHHOM
Oe3omacHOCTH

TIK-7

CHOCOOHOCTH MPUMEHSATh
Ha [IPaKTHUKE
npodeccnoHanbHbIC
3HaHUA U YMCHUA,
MOJYYCHHBIC TIPU
OCBOCHHU TPOQPHIHHBIX
(hU3MYECKUX TUCIIUTUIHH.

anreOpsr;

OCHOBHO# HabOp
CYIIECTBYIOIINX
METOZOB ¥ alTOPUTMOB
pelieHus 3aaa4q

reOpbI, METOZIOB U aJro-

PUTMOB pelIeHUs 3a/1a4,

o0IIre TPUHIIATIBI OpTa-

HM3aIMU aHAJIMTHYECKUX
BEIYHCIICHHM.

pH30BaTh OCHOBHBIE
TIOHSTHSI KOMIIBIOTEP-
HOW anreOpbl, Me-
TOJBI ¥ AJITOPUTMEI
penreHus 3a1a4, 00-

3HAET KOMIIBIOTEPHOI anreOpsl e TPUHIIHITEL Opra-
(mopo- | B HAYYHEIX, HH3alUU aHAJIUTHYe-
TFOBBIM | HCCIIEIOBATEILCKUX U CKHX BBIYUCJICHHUI.
ypo- HH)KCHEPHBIX LENISX;
BEHb) 00111e MPUHITUIIBI

OpraHu3aIiu

AHATMTHYECKUX

BBIUMCIICHUM, a TAKKE

CHocoOBI U CPEesICTBA UX

peanu3auu s

pemeHus GU3NICCKUX

3aj1ad.

BBITIOJTHSATE TOJTHBIN YMeHue BBIMONHATD MoJI- | CIIOCOOHOCTH BBITOJI-

UK AITOPUTMUAYECKOTO | HBIA UK AITOPUTMHUYC- | HATH HOJHBIA ITUKIT

aHalM3a U CUHTE3a pe- CKOT'0 aHaJIN3a ¥ CHHTE3a | aJTOPUTMUYECKOTO
ymeer IICHHUS BBIYMCIUTEIBHOW | PEIICHHS BBIUMCIINTEIb- | aHAJIM3a U CHHTE3a
(npo- 3a/1a4¥ B 001IeM (CHM- HOI1 3a71a4M B 00IIEM pemem{ﬂ BBIYHCIIH-
- BOJIBHOM) BHJIE: OT €€ (CUMBOJIEHOM) BHjE: OT TEIHHOMU 3aJ1a4¥ B 00-
. (hopmansHO¥ mocTa- ee popManbpHOH MOCTa- meM (CHMBOJIBHOM )

HOBKH C TIOMOIIIBIO MaTe- | HOBKHM C TIOMOIIBIO MaTe- | BHIE.
}B,Ie):r_)) MaTH4YECKUX 0OBEKTOB MAaTHYECKUX 00BEKTOB

JI0 BBIOOpA CTPYKTYpP
JIaHHBIX U OTIEPaTOPOB
S3bIKa NPOrpaMMHpPOBa-
HHS;

JI0 BBIOOpaA CTPYKTYP
JIAaHHBIX ¥ OIIepaTopoB
sI3bIKa [IPOrpaMMHPOBa-
HUSL.




BJIa- HaBBIKAMHU MCHONB30Ba- | Branenue HaBbikamu nc- | CriocoOHOCTB npuMe-
Jeer HUS CYIIECTBYIOIIUX H TI0JIb30BaHMUS CYLIECTBY- | HSTh CUCTEMBI KOM-
(BBICO- | MEPCIEKTUBHBIX CUCTEM | IOIIUX M MEPCIIEKTHBHBIX | MBIOTEPHOHN Marema-
KU KOMITBIOTEPHOH aireOpbl | CHCTEM KOMIBIOTEPHOH | THKH ISl peIeHUs
ypo- 00IIeT0 U CHeNUaNbHOrO | anreOpsbl. KOHKPETHBIX (pU3UUe-
BEHb) Ha3HAYeHUsI. CKHX 3a/1au.

MeTtoauveckue PEKOMEHIAIINHA, OIIPCACIAIOIIHNE IIPOLHECAYPbI
OLICHUBAHUA PE3YJAbTATOB OCBOCHUA NUCIHUIIJIUHDI

OueHouyHbIe CPeCTBA IS IPOMEKYTOYHON aATTECTAIIUN

[IpomexxyTouHas arrectanus CTYJICHTOB MO aucuuIuiMHe «IIporpammMmupoBanue
buU3MYeCKUX 3a7a4» OCYIISCTBIsACTCS B (hopMe dK3aMeHa U 3a4éTa.

Ha sk3aMeH BBIHOCHTCSI TEOPETHYCCKUM (JIEKIIMOHHBIN) MaTepHuai, Mpu dTOM
YUYUTBIBAKOTCS PE3YJIbTAThI BHIIOJIHECHUS IPAKTUYECKUX 3aJaHUH.

OlLieHKa «OTJIMYHO» BBICTABIJISIETCS CTYJICHTY, TOKa3aBIIEMYy BbICOKHM YPOBEHb
BJIQJICHUSI MAaTEPHUAJIOM U HA OTJIIMYHO BBITIOJIHUBIIEMY BCE IPAKTUYECCKUE 3aIaHUS.

OlLieHKa «XOPOIIIO» BBICTABJISAETCS CTYACHTY, MOKA3aBIIEMY XOPOUINA YPOBEHb
BJIAJICHUS MaTEPUAJIOM U Ha XOPOIIO BHINIOJHUBIIEMY BCE MPAKTUYECKUAE 3aITAHUSL.

OneHka «yJI0BJIETBOPUTEIBHO» BBICTABIISIETCS CTYJCHTY, TOKA3aBUIEMY J10CTa-
TOYHBIM YPOBEHD BIIAJICHUS MATEPUATIOM U BBITIOJIHUBIIEMY BCE MPAKTHYECKHUE 3a-
JTaHUS.

OueHka «HEYJIOBJIETBOPUTEIIBHO» BBICTABIISIETCA CTYJICHTY, HE MPOSBUBIIEMY
JIOCTAaTOYHBIX 3HAHUM TEOPETUUYECKOTO MaTepuala WA HE BBINOJIHUBIIEMY BCE
MIPAKTUYECKUE 3aJaHHUS.

Ha 3a4eT BBIHOCHTCS KaueCTBO pelieHus MATH npaktuyeckux 3agad (A, B, C, D
u F).

Or11eHKa «3a4TEHO» BBICTABIISICTCS CTYICHTY, BBITTOJIHUBIIIEMY BCE TISTh 33 IaHHM
1 OTBETHBIIIETO Ha OOJIBIIMHCTBO JOMOJHUTEIBHBIX BOIIPOCOB.

Or11eHKa «HE 3a4TEHOY» BBICTABIIACTCS CTYACHTY, HE BBIITOJHUBIIEMY BCEX 3aja-
HUS.

Cnucoxk BONPOCOB, BLIHOCUMBIX HA JK3aMeH N0 AMCHUIIUHE
«IIporpammupoBanue GpU3NYECKUX 32129

PoJib BBIUMCIIEHUH B HAYKE U TEXHUKE.
Komnbrotepnas anredpa. CucteMbl KOMIBIOTEPHON MaTEMaTHKU.
KommbroTepHas anredpa u 4YKCIICHHbIN aHAJIN3.

> wnh e

[IpencraBnenne wuHpopMmanmu B KoMmmbioTepe. l[IpemcraBnenue wucen B

ImaMATHU KOMIIBIOTCPA.




10.
11.

12.
13.

14.
15.
16.
17.
18.
19.
20.
21,
22,

23.
24,
25.
26.
217,
28.
29.

30.
31.

KommnbrotepHass anredpa (CHUMBOJIbHBIE  BBIYMUCIEHUS, aHAJIUTHYECKUE
BBIYHCIICHHUS], POPMaATIbHBIE BBIYUCIICHHUS).

JuHamudeckue CTPYKTyphl JaHHbIX. CTpyKTyphl JaHHBIX. TexHHKa
CUMBOJIbHBIX BBIYMCIICHUM.

Cnucku u 6a3ucHble oniepanuu Haj cnuckaMu. Llenouncnennas apudmeruka.
Cnuco4Hoe MpEeCTaBICHHE LENbIX YHCEN.

CnucoyHoe npeacTaBieHue noauHoMoB. [lonuHoMuansHas apudmMeTuka.
Knaccuduxkanus cucteM KOMIBIOTEPHON MaTEMATUKH (110 PYHKIIMOHATBHOMY
HA3HAUCHUIO, THUIYy apXUTEKTYPhl, CPEACTBAM peanu3aiuu, o0JacTsIM
MPUMEHEHUS, UHTETPAIbHBIM OIICHKAM KaueCTBa).

Yuusepcansasie CKA: Reduce, Mathematica, Maple, Maxima.
CrernmammsupoBannbie CKA: Anamutuk, Gap, CoCoA, Cadabra, Symbolic
C++,

Cucrema kommnbloTepHoi Matematrku Maxima. Ucropuss CKM Maxima.
Crpykrypa Maxima: siapo, uHTepdeiic 1 makeTsl pacimupenuii. Maxima kak
MHTEPIPETATOP.

Bo3moxnoctu CKM Maxima kak CKA u 4uciaeHHON CUCTEMBI.

HuTtepdeiicel wxMaxima, xMaxima 1 KOMaHAHOW CTPOKH.

Bung! siueex (Cells). Knonku ynpasnenus wxMaxima.

['maBHOE MeHIO wxMaxima. [lanenu koman.

dopmaTsl (aitios.

Bxonausie u Beixonusle sstueiiku. IMena o0bekTOoB B Maxima.

Yucna B Maxima. ApudmeTndeckue u Jioruueckue onepannu. KoHCTaHTEHI.
DnemeHTapHbie GyHKIMU. Beipaxkenus. [ToacTaHoBkwy.

Onepanuu ¢ TOJIMHOMAMHM U pallMOHAIBHBIMU JIPOOSIMU. YTIPOIIICHUE
pALMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHHUI.

Cnucku. Matpuiibl, yMHOXKEHHE, oOpalieHue U TPaHCIIOHUPOBAHUE MATPHII,
ONPEAETUTEID U CIIE].

CoOcTBeHHBIC 3HAYCHUST U COOCTBEHHBIE BEKTOpa MaTpHIlbl. BekTopa.
Oynkuuu B Maxima.

[TocTpoenue NByXMepHbBIX IPaPUKOB, HEKOTOPBIE ONMLIMHU. I 'paduku ¢ ocoObIMU
TOYKaMHU.

Pemienne anreOpanveckux ypaBHEHUU. PelieHue cucteMm anreOpandyecKux
YpaBHCHUM.

Briuncnenne mnpenenoB. Berumcnenne npousBoaHbiX. llepexmrouarens
bynkiun diff.

Brruncnenue quddepenipanon. Haznauenue croiicts — declare.

Paznoxenue B psg Teinopa.

Brruncnenne narterpanoB. HTerpaisl, 3aBUCSIIUE OT MAPAMETPA.



32,
33.

34,

35.
36.

37.
38.
39.
40.
41.

VYcraHoBieHUE OrpaHUYEHHUM HA TapaMeTphl.

UncrnieHHOE WHTETPUPOBAaHUE: TAKeT romberg. BruamcieHne NBYXKpaTHBIX
uHTerpanoB. Yucinennoe wuHTerpupoBanue: mnaker quadpack. ®@yHkum
(xromanap1) makera quadpack.

WnurerpupoBanue nuddepeHmanbabix ypaBHeHui: ode2. MuTerpupoBanue
mubdepenunanbubix  ypaBHeHuit:  desolve.  OmnpeneneHue  KOHCTAHT
WHTETPUPOBAHUS.

OyHKIMM BBIBOAA Ha 3KpaH. BeiBoa B daii.

BBoa nannbix. Pabota c¢ ¢aitmamu. 3arpy3ka JOTOJHHUTEIbHBIX MAKETOB.
YcnoBHble oniepaTopbl. OniepaTopbl UKIIA.

bioku. Onpenenenne BpEMEHH BBITIOJHEHHUS.

Tpancnsarop u komnwiaTop B Maxima.

[Taker discrete u ero 3arpyska.

[lepecTaHOBKHU U UX TPOU3BEICHUE.

DneMeHTapHbI€ oniepaluu ¢ nepecraHoBkamu. Llukiel. ['enepanus MHOXeCTBa
(ciucka) mepecTaHOBOK.

OueHovHbIE CpeIcTBA AJIsl TeKylleld aTTecTauuu

Tekymass arrectauus no JucHUIIMHE «CHCTEMBI KOMIBIOTEPHOW MaTeMa-

TUKW» MPOBOJAUTCS Ha MPAKTUUYECKHUX 3aHATUSAX U B XOJ€ KOHTPOJISI CAMOCTOSITENb-
HOM paboTHI.

OObeKTaMu OIICHUBAHUS BBICTYIIAIOT:
AKTUBHOCTH Ha 3aHSATHUSX, ITOCEIIAEMOCTh 3aHITUN MO TUCIUILINHE;
CTEIEHb OCBOCHUA TEOPETUUECKUX 3HAHUM;

® YPOBEHb OBJIA/ICHUS HABBIKAMU PELICHUS 3a/1a4;
® PE3yNBTAThl CAMOCTOATEILHON PaOOTHI.



