MMHOBPHAYKHN POCCHUHN
®EJEPAJIBHOE TOCYJJAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIbBHOE VUPEXX/IEHUE BBICILIET'O OFPA30BAHUS

«BOPOHEXCKWI I'OCYJIAPCTBEHHbBIV YHUBEPCUTET»
(®I'bOY BO «BI'Y»)

YTBEPXIAIO
3aBenyronuii kageapoit

CucreMHOro aHajan3a v yupaBJICHUs
HauMEHOBaHUe Kadenpbl, OTBEUAIOLIEH 32 PeaTn3aHio JUCLUTTAHBI

< — 3agopoxuuii B.I'.
. = MOANKCH, pacinpoBKa HOAIUCH
2 21.06.2021 r.

PABOYAS [TPOTPAMMA YUYEBHOU JUCIIUIIJIMHBI
b1.B.03 TlakeTs! npuUKIaaHBIX TPOTPAMM

Iudp 1 HaMMeHOBaHWE HANIPABICHUS MOITOTOBKH/CIICIIUAIEHOCTH:

02.03.02 ®ynnamenTanbHast nHGOPMATHKA U HH(POPMAITMOHHBIE TEXHOIOTHU

[Tpoduns moAroToBKM / crenuanu3aius / Marucrepckas mporpamma: MHXeHepus mporpaMMHOTO
obecrnieueHus

KBanudukanus (cTeneHs) BbITyCKHUKA: bakanasp
®opma 00yuenus: Ounas
Kagenpa, orBeuaroras 3a peann3annio AMCUUIUIMHBL: CHCTEMHOTO aHalIM3a U YIpPaBJICHUs

CocraButenu nporpammbl: Koctpy®d Hpuna JIMuTpueBHa, KaHj. ¢.-M. HaykK, AOLEHT Kadeapsl
CUCTEMHOI'0 aHAJIN3a U yIpaBJICHUS

Pexomennoana: HMC daxynprera IIMM, npoTtokon Nel0 o 15.06.2021

yeOHbIN rox:  2021/2022 Cemectp(-b1): 2



9. lenu u 3agaun y4eOHON JUCITUTIIIMHBI:
LleasMu 0CBOEHUS yIEOHON TUCIMILUTHHEI SIBIISIOTCS:

-TIPHOGPETEHNS TIPAKTUYECKAX HABBIKOB PabOTHI ¢ MATEMaTHICCKUMH TTaKeTaMH MPUKJIAIHOTO MPOTPAMMHOTO
obecreueHus 1Sl PEIEHUs 3a1a4 MPUKIIaJHOW MAaTEMAaTHKK M HHGOPMATHKHU I (POPMHUPOBAHKS YMEHHUI U HABLIKOB
aHann3a TpeOOBaHWM W pPa3pabOTKH BAPHAHTOB peaM3alid MHPOPMAIIMOHHONW CHUCTEMBI; OIIEHKH KadecTBa,
HAJEKHOCTH U P(HEKTUBHOCTH HH(POPMAIIMOHHOM CHCTEMBI B KOHKPETHOM TpoecCHOHANBHON cdepe.

3anmaun y4eOHON AUCIUILIHEL

-NpHOOpETEHHE 3HaHMH B 00JacTH Hambojee pACIPOCTPAHEHHBIX IAKETOB IPHUKIAAHBIX [POrPaMM,
NPUMEHAEMBIX B MATEMATHIECKHX HCCIICOBAHMUAX;

-(bopMHUpOBaHKE NPAKTUYECKNX HABLIKOB Pa0OTHI B COBPEMEHHBIX ITAKETaX MPUKIIAIHBIX TPOTPAMM IS PEILECHUsI
pacCUETHBIX M TPapUICCKHUX 3a/1aY;

-OCBOCHHE MHCTPYMEHTOB M TEXHOJIOTHH PabOThI ¢ KOHKPETHBIM MTAKETOM TIPUKIIAHBIX TIPOTPaMM;

-IPUMEHEHHE MIHPOKMX BO3MOKHOCTEH IMAKETOB MPUKIATHBIX MporpamMM s 3G(EeKTUBHON Hay4HOM HCCIe-
JIOBATEIECKOM pabOTHI;

-(hopMHUpOBaHKEe MPAKTUUECKUX HABBIKOB Pa3pabOTKU U UCCIEI0BAHMS aITOPUTMOB, BEIYUCITUTEILHBIX MOJIETIEH,
a TaKkXKe MPOEKTHPOBAHMSA 0a3 JaHHbIX IS peanu3anuy QYHKIUN H CEPBUCOB CHCTEM MH(POPMAITHOHHBIX TEXHOJIOTHH.

10. Mecto yueOHOM qucHUILIUHBI B cTpykType OOIT:
JucnurumHa «[lakeThl NpUKIaaHBIX IPOrpaMM» BXOAMT B BApUATHBHYIO YacTh MPOPECCHOHAIBHOIO MK y4eOHOTO
IUTaHA | ABJISICTCS AUCIMILIMHON MO BEIOOPY BO 2 ceMecTpe.

11. Ilnanupyembie pe3yabTaTbl OOYYEHHS TO IUCUUIUIMHE/MOIYNTIO (3HAHUS, YMEHHS, HaBBIKH),
COOTHECEHHbIE C IUIAaHUPYEMBIMU pe3yJbTaTaMud OCBOEHHUS 00pa3oBaTeNbHON MPOrpamMMbl
(KOMIETeHUIUAMHI) U MHUKATOPAMHU MX JOCTUXKEHUS:

Kon HazBanue Koa(sr) Wupukatop(r) [TmarupyeMble pe3yapTaThl O0yICHUS
KOMIIETCHIIUU
[1K-3 | Cnocoben [K-3.2 | [Ipumensier npu 3Hath: coBpeMeHHbIe MIC, TeXHOJIOTUH U TaKeThl
00pabaTsIBaTh, 00paboTKe TaHHBIX MIPUKJIAIHBIX MIPOTPAMM ISl PELICHUsS 33124 aHAIH3a
aHaIU3UPOBATH U CTaH/apTHOE 1 JUHAMHYECKUX CHCTEM, 3a1ad MaTeMaTH4ecKOn
odopmIATH OpHUTHHAJIEHOE (U3UKH, ONTUMH3ALUH U ONITUMAIBGHOTO YIIPaBJICHHS
pe3yabTaThl POTrpaMMHOE YMeTh: HaXOJUTh ONTUMAJIBHBIN CIIOCO0 yIpaBIeHHS
HCCIIeIOBAaHUH U obecrieueHne TIPUKIIaAHBIMH TTPOIIECCAMH.
pa3paboToK mox BrnazneTs: npaBUIBHBIME CIIOCOOaMU BEIOMPATH
PYKOBOACTBOM QJITOPUTM M CPEACTBA €TI0 peaATM3alvM IIPU PCIICHUHN
CrenHaIncTa bonee 3a/1a4 YIPaBJICHUS U ONITUMU3aLUU
BBICOKOM
KBaM(UKAIIU
CnocobHoCTh k | IIK-4.1 | Pa3pabatsiBaeT U | 3HaTh: COBPEMEHHBIE TEXHOJIOTHH U MAKETHI
aHaIu3y TpeOOBaHMM Hccieayer HPUKJIaIHBIX IPOTPaMM JUIs peIIeHus 3a/1a4 aHaIu3a
u pa3pabotke ITOPUTMB, JUHAMUYECKHUX CHCTEM, 33/1a4 MaTeMaTHIeCKOM
BapUaHTOB BBIYHCIINTEIIbHBIC (U3MKH, ONTUMH3ALUH U ONITUMAIBHOTO YIIPABICHHUS
peanuzanuu MOJIENIN, NPOEKTHPYET | YMeTh: pa3pabaTeiBaTh M HCCIEAOBATh AITOPUTMBI,
nH}popMannoHHOH 0a3pl  JAHHBIX  [JJIs | BBIYMCJIMTEIBHBIE MOJCNH, IPOSKTHPOBAaTh 0asbl
CUCTEMBI; peannsanuy (QyHKIUN | JaHHBIX [T peann3auui GYHKIUI 1 CEPBHCOB CUCTEM
CHOCOOHOCTB K U CEpPBUCOB CHCTEM | MH()OPMAIMOHHBIX TEXHOJIOTHIHA
IIK-4 | omeHke KadecTsa, MH(OpPMALMOHHBIX Brnaners: npaBriIbHBIME CLIOCOOAMU BEIOMpATh
HaZCKHOCTU u TEXHOJIOTHi aJICOPUTM U CPEJICTBA €TO peaTr3aluu IMPU PEIICHUH
sddexrnBHOCTH 3a/1a4 YIPaBJICHUS U ONTUMU3aLUN
nHGOPMAIMOHHOM
CUCTEMBI B
KOHKPETHOI
npodeccruoHaTbLHOM
chepe

12. O0BeM IUCLUMIUIMHBI B 3a4ETHBIX €IUHUIIAX/9aC.(B COOTBETCTBHHM C y4eOHBIM TLITAHOM) —



2/72.

dopMa MPOMEKYTOUHON aTTECTAIMH (3a4eT/IK3aMeH) 3a4eT

13. TpymoeMKocCTh MO BHAaM y4eOHOU pabOThI

TpyaoeMkocTh
Bun yue6HOI paboTh Beero [To cemectpam
2
Ne cemectpa
KonrakTHas paboTa 48 48
JIEKITAH 0 0
MPAaKTUICCKHE 16 16
B TOM YHCIIE:
nabopaTOpHEIC 32 32
KypcoBas pabora 0 0
CamocrosiTenpHas paboTa 24 24
[IpomexxyTouHas aTTecTanus (s d9K3amMeHa)
Hroro: 72 72

13.1. ConeprkaHue TUCIMUILIAHBI

n/n Peanuszanus
pasnena
JIICLUTLTHHBI
Hanweropatiite pasiena ConeprxkaHue paszzena JUCIUTUIHHBI ° l'ION\I'OU_lI)IO
JUCLIATUIAHBI OHJIanHKYpCa,
OVMK *
. [IpakTueckue 3aHATUSA
2.1 IlepBoe 3HAKOMCTBO c Kparkasi xapakrepuctuka cucrem kimacca Maple. Vceranoska | TIITIT 02.
CUCTEMOM Maple. cuctembl Maple. Untepdeiic cucremsr Maple. OcuoBbl padotsr | 03.02
Nudopmanmonnas ¢ Maple B guamoroBom pexume. YmpasiaeHue (GOpMOi
noaJepKKa Maple. PaboTa ¢ npejcTaBieHuss  JokyMeHTa. CHUMBOJbHBIE  BBIUYHCIICHHUS.
(dalmlaMu W JTOKyMEHTaMH. [NoBrimenue > pexkTHBHOCTH pabOTH ¢ cucteMol. Padora co
Ynupasienue ¢ uHTepdencom crpaBouYHOM cucteMoii. MHpopmalmonHas nojnepxka Maple B
I0JIb30BATEIS. Wurepuere. Llentp npumenenuit cuctemsl Maple. Onepanuu ¢
¢aiinamu. Ileyats qokymMeHTOB. PenakTupoBaHne JOKyMEHTOB.
Omepanuy  BCTaBKW. OJEKTpOHHBIE Tabmuuel. Omnepanyn
¢dbopmatupoBanust. Pabora ¢ oObekTtamu. YIpaBiCHHUE BHIOM
uHTepdeiica U JOKyMeHTa. YTpaBleHHE MOKa3oM obiacreid
cekuuid. Pabora ¢ mapamerpamu Maple. Pabota ¢ okHamu.
2.2. Tunel nanaeix cuctembl Maple. | Maple-s3bik 1 ero cuHTakcuc. Boipaxkenus u ocHOBBI pabotsl ¢ | T 02.
Berpoennsie onepatopsl u Humu. [IpocTbie THNBI AaHHBIX. JlaHHBIE MHOXecTBeHHOTo THna. | 03.02

(hyHKIHN.

Crpoku u  xomMmeHTapuu. Konucrantel.  IlepemeHHEbIE.
Omnepatops! 1 ontepanibl. MatemaTndeckne QyHKIMN. OyHKIMN
JUIsl pabOTHI ¢ BEKTOPaMH M MaTpunamu. OyHKInU 11t paboThl
CO CTPOKOBBIMU JIaHHBIMH.




2.3.

Tumnossle cpeacTBa
MPOrpaMMUPOBAHHUS
MaTtemaTH4YECKUI aHaIU3.
Anann3 GpyHKIHN U
TOJMHOMOB..

DYHKIUK TI0J630BaTeNs. Y CIOBHBIE BhIpakeHus. Llukibl for u
while. Omneparopsl mpomycka u mpepbiBanus. [Ipouenypsl u
npoueaypsl-pyHkiuu.  CpeacrBa  KOHTPONIS M OTIAJKH
nponenyp. Pabora ¢ otaagunkom nporpamm. Onepanuy BBOJIa U
BbIBOJIa. BeiBo B cnenuanbHbIX (opmarax. JlomoiHUTEIBHbBIE
BO3MOKHOCTH Maple-s3bixa. Brruncnenue CyMM
NOCJIEIOBATENBbHOCTEH. BbluMcIEeHNE NpPOU3BENECHUN YIECHOB
MOCJIENOBATEIBHOCTEMN. Brruucnenue IIPOU3BOJHBIX.
Brruncienue uHTEerpanoB. BeraucneHue npenenoB (QyHKIMH.
Pasnmoxxenne ¢yHknuii B psanpel. PemmeHume ypaBHeHUE
HepaBeHCTB. AHanmu3 QyHKIuH. OyHKINU U3 OT-

T 02.
03.02

JISNBHBIX KycKkoB. Omepanuu c NmojluHOMaMM. MHTepmomsamus u
annpoKCHManus QyHKIMOHAIBHBIX 3aBHCUMOCTEH.

2.4.

CuMBoOJIBHBIE (aHATUTUYECKHE)
onepauuu. TUoBbIE cpencTBa
MIOCTPOEHHA TPA(YUKOB.
PacmupenHsle cpencrsa

rpaduku.

OcHOBHBIE ~ omepanuu ¢  BeIpakeHUAMH. [loacTaHOBKH.
YnpoueHue, pacmupenue, (QaKTopU3alus — BBIpAKECHUH.
KomrutexkToBanne o CTETICHSM. [IporpammupoBanne
CHUMBOJBHBIX omepanuil. BBeneHHe B IOCTpOEHHE ABYMEPHBIX
rpadukoB. OCHOBHBIE THUIBI JBYMEPHBIX rpaduxoB. I'paduku
¢byHKIMA B TOISIpHON cumcTreme KoopAwHAT. llocTpoeHume
TpexMepHbIX TrpadukoB. [loctpoenne moepxHOcTeH. bricTpoe
noctpoenre rpadukoB. CrenuaibHble NPUEMBI ITIOCTPOCHUS
TPEXMEpHBIX TpaUKOB. J[ByMepHBIC U TpeXMEpHBIE rpadIecKre
crpykrypel.  Ilaker plots. TI'paduka makera plottools.
PacmmpenHble cpeactBa rpaduyeckoil Busyanmzanuu. Hosas
(yHKIMS 171 TOCTPOCHHS CTPEJIOK arrow.

ITocTpoeHne cI0XXHBIX KOMOMHUPOBAHHBIX TPAHKOB.

TIITIT_02.
03.02

2.5.

Tunossle
MIOCTPOCHHSA
PacmmpenHsle cpencTBa
rpaduKu. Pemenue
nuddepeHnnaTbHBIX
YpaBHEHHI.

cpencTBa
rpauKoB.

BBeznenue B nocTpoeHne AByMEpHBIX rpadkoB. OCHOBHBIE THIIBI
JIBYMEpHbIX TpadukoB. I'paduku (QyHKIHMH B HOJIPHOH cHCTEME
koopauHat. [locTpoeHme TpexmepHbIX rpadukoB. Iloctpoenne
noBepxHoctei. beictpoe mocrpoenue rpapukos. CreruanbHble
NpUEMBl TIOCTPOCHMSI TPEXMEPHBIX TpadukoB. JIBymepHBIE U
TpexMepHble rpaduueckue cTpykTypbl. I[laker plots. I'paduxa
makera plottools. Pacmupennsie cpeactBa  rpaduuecKoi
Buzyanuzaiuu. HoBast GyHKUUS AJ1s1 HOCTPOSHHUST CTPEJIOK arfow.
ITocTpoeHne ClIOKHBIX KOMOMHUPOBAHHBIX rpadukoB. OCHOBHbBIE
cpexacTBa peuieHus auddepeHuaibHbIX ypaBHeHuit. CTpykTypa
HESIBHOTO TIPeACTaBICHUS AU(P(EpeHINaTbHBIX YpaBHEHHH.
WHcTpyMeHTanbHBIH — MakeT  pemeHus  aAnddepeHnranbHbIX
YpaBHEHHH. I'padpuaeckoe MpeICTaBICHHE pelieHni
muddepeHIUaTbHBIX  ypaBHEHHWH.  YIIyOJICHHBIH — aHAIU3
T epeHIHaTbHBIX YPaBHEHUH.

TIITI_02.
03.02

2.6.

MareMaTHYECKUE AKETHI.
[TakeTs! TUHEHHON anreOpsI U
(YHKIIMOHAIBHBIX CHCTEM.

HasHauyeHue makeToB paciiMpeHHs U obpamieHne K HUM. [lakeTs
¢yHknuii komOuHaTOpuku. IlakeT (QHHAHCOBO3KOHOMUYECKHUX
¢ynkumit  finance. IlakeT OpPTOrOHAJBHBIX  MHOTOYICHOB
orthopoly. Tlaker mis paGortel ¢ cymmamu Sumtools. Ilaker
peann3aly CTENEHHBIX Pa3jIoKeHuid poOwseries. ITakeT YucaoBoi
aNMpPOKCHMAIIHH nNUMapprox. IMaker HHTETPATBHBIX
npeoOpasoBanuit inttrans.  Ilaker npuOIMKEHHS  KPUBBIX
CurveFitting. [Taket st paboTsl ¢ moauHoMamu PolynomialTools.
OCHOBHBIE OTIpeNieNieHus] JIMHEHHOW anreOpsl. Ilaker pemeHus
3ajau smHeitHoN anre6psr linalg. CocraB makera linalg. Tlaker
auHerHo# anrebper ¢ amroputmMamMu  NAG  LinearAlgebra.
Hurerpanust Maple ¢ MATLAB. Tlaker aHann3a JTHHEHHBIX
dbyHKIIHO-

HaJbHBIX CHCTEM.
LinearFunctionalSystems.

Hasnauenune naKera

T 02.
03.02




2.7.

0O0630p MaKeTOB CIIENHATHLHOTO
HA3HAYCHUS

[Maker penreHus 3amad JMHEHHONW onTuMusamuu Simplex. ITaker
wianumetTpun geometry. Tlaker crepeomerpun geom3d. IMaker
Uit pabotel ¢ anrebpamueckumu kpuBbiMu algcurves. Ilaker
¢byukuuit Teopum Tpador networks. Tlaker craTHCTHYECKHX
pacueroB Stats. ITaket must crymentos student. ITaker paGoTsl ¢
tenzopamu tensor. ITlaker Domains. OG30p MakeToB Y3KOrO
HasHaueHus. HoBele makeTsI cuctemsr Maple.

T 02.
03.02

2.8.

[Ipumepsnt peLieHus
HAYYHOTEXHUIECKUX 3a/1a4.

Br16op anmpokcumanuu Ui cI0xkHOHM pyHKInN. MoaennpoBaHue
¢usnueckux sBIeHUA. MOJEIMPOBaHNE M pacyeT 3JIEKTPOHHBIX
CXEM.

T 02.
03.02

3.

JlabopaTopHbIE 3aHATHS

3.1

IIepBo€ 3HaKOMCTBO C CUCTEMOM
Maple. UudopmannonHast
monaepxka Maple.

KpaTkas xapaktepucTuka cuctem kimacca Maple. Ycranoska
cuctembl Maple. Unatepodeiic cuctemsr Maple. OcHoBbI paboThI ¢
Maple B mmamoroBom pexume. YmparieHue — (GopMoit
npeacTaBieHus JoKyMeHTa. CHMBOJBHBIC BbI-

TIITIT_02.
03.02

yucieHus. [loBblmienne 3(QGEKTUBHOCTH PabOTHI C CHCTEMOH.
Pabora co cripaBouHoit cuctemoii. TudopmanmoHHas noaaepxka
Maple B Unrepuere. Llentp npumenenuii cucremsl Maple.

3.2

Padora ¢  daitamu  u
JOKYMEHTaMH. YTIpaBJCHHE C
uHTepdeiicoM MoIbp30BaTeN .

Omnepamiu ¢ ¢aitnamu. [ledats moxymenToB. PemaktmpoBaHue
JokyMeHTOB. Omepanyy BCTaBKH. OJEKTPOHHBIC TAOJHIIBL.
Onepanuu hopmarupoBanus. Pabora ¢ oObekTamu. YnpasieHue
BUIOM wuHTepdelica M JOKyMeHTa. YIpaBiIeHHE II0OKa30M
obnacreii cekuuii. Pabora ¢ mapamerpamu Maple. Pabora ¢
OKHaMH.

T 02.
03.02

3.3.

Tune! naHHBIX cucTeMBl Maple.

Maple-s13pIk 1 ero cMHTaKcHUc. BplpaxkeHHs W OCHOBBI PabOTHI C
HuMH. [IpocThie TUMBI JaHHBIX. J[aHHBIE MHOXKECTBEHHOTO THIIA.
Crpoku u koMmMeHTapuu. Koncrantel. [lepemennsle.

T 02.
03.02

3.4.

BcTpoeHHbIE oniepaTopsl 1
¢GbyHKIHN.

Omneparopsl U ornepangpl. Matematndeckne GyHKun. OyHKINN
JUIst pabOTHI ¢ BEKTOpaMH U MarpuiiaMu. OyHKIuH 1711 paboThI cO
CTPOKOBBIMH JAHHBIMU.

T 02.
03.02

3.5.

Tunosele cpencTea
IPOrPaMMUPOBAHHUS.

OyHKIMU TONb30BaTeNsl. Y CIoBHBIE BbIpakeHus. Llukmer for u
while. Omeparopsl mpomycka u mpepbiBanus. [lpouemypsl u
npoueaypsl-gyHkimu. CpeacTsa KOHTPOIIS U OTIAAKHA NPOLEIYP.
Pabora ¢ otnaguukom nporpamm. Omnepanyy BBOAA M BBIBOJA.
BeiBog B cmenmanbHbBIX  (opmarax.  JOMONHHUTETbHBIC
BO3MOXHOCTH Maple-s3bIKa.

T 02.
03.02

3.6.

MaTtemaTUueCKUi aHaJIN3.
Ananmu3 GyHKIHH ¥ TOTMHOMOB.

Bblunciienue  cyMM  [OCIENOBAaTEIbHOCTEH.  Bpluncienue
OPOU3BEACHUI UJIEHOB IIOCIENOBaTeNbHOCTEH. Bbruncnenue
MPOU3BOJHBIX. BeruncieHne uHTerpanoB. Berdriciaenne mpeaenos
¢ynkumii. Paznoxxenne ¢ynkuuii B psibl. Pemenne ypaBHeHnH U
HepaBeHCTB. AHamM3 (QyHKIUH. OYHKINN U3 OTAEIBHBIX KYCKOB.
Onepanyu ¢ NOIMHOMAaMU. MHTepnomsnus ¥ anmpoKCHMalus
(hyHKIIMOHATIPHBIX 3aBUCHMOCTEH.

TIITI_02.
03.02

3.7.

CuMBOJIBHBIE (AHATTUTHYECKHE)
onepanuu.

OcCHOBHBIE ~ Omeparmuu ¢
VYnpouenue, pacuupeHue,
KommnexroBanue o CTETIEHSIM.
CHUMBOJIBHBIX OIlepaluil.

BBIp@KEHUAMH.  lo7CTaHOBKH.
(daxTopu3anys  BBIPAKCHUH.
[MporpammupoBanue

TIITIT_02.
03.02




3.8. TumnoBsle cpencTBa noctpoeHus: | Beenenue B noctpoenue aBymMepHbix rpadukos. OcHoBuble Tunb! | TIITIT 02.
rpadukoB. Pacmupenusie IByMEpHBIX rpadukoB. I'paduku yHkmit B moasipaoi cucreme | 03.02
cpezncTBa rpaduku. koopauHat. IlocTpoeHme TpexmepHbIX rpadukoB. IlocTpoenne

noBepxHocrei. beictpoe mocrpoenue rpapukos. CrernuanbHble
NpUEeMBbl TIOCTPOCHUSI TPEXMEpHBIX TIpadukoB. J[ByMepHbIE W
TpexMepHbie Tpaduueckue cTpykrypbl. Ilaker plots. I'paduka
makera plottools. Pacmupennsie  cpeactBa  rpaduuecKoi
Bu3yanuzanuu. HoBast GyHKIUS 711 HOCTPOSHHUS CTPEIIOK arrow.
IMocTpoeHne CoKHBIX KOMOWHIUPOBAHHBIX TPA(QUKOB.

3.9. Pemenne muddepennmanpabix | OCHOBHBIE CpelcTBa pemieHus muddepeHnnatpHbx ypasaenuit. | [T 02.

YPaBHEHHU. CrpykTypa HesBHOTO mpencraBieHus auddepeHnuaibaeix | 03.02
YPaBHEHUM. HNucTtpyMeHTanbHbII MaKeT peleHus
muddepeHInaTbHEIX ypaBHeHHH. ['padudeckoe mpencTaBiIeHne
pemennii nudhepeHIInaTBFHBIX YpaBHEHHH.

Yray6nennsrii aHanns audpepeHIHaIbHbIX YpaBHEHUMH.

3.10. | MareMaTHYeCKHE MTAKETHI. Haznauenne nmaketoB pacmmpenus U obpamienne Kk HuM. Ilakersr | TITIIT 02.
¢ynkumii  komOuHaTopuku. [laker ¢unaHcoBodKOHOMHYeckux | 03.02
¢yukuumit  finance. IlakeT OpPTOTOHAJBHBIX  MHOTOWICHOB
orthopoly. Tlaker mis paGoTel ¢ cymmamu Sumtools. ITaker
peai3aliy CTEICHHBIX pa3lioxXeHuit powseries. [laker yucioBoi
annpoKCHUMAaINN numapprox. [Maxer HHTETpaJbHBIX
npeoOpasoBanmit inttrans. Ilaker npuOMMKEHHS  KPUBBIX
CurveFitting. ITaket aust paboTtsl ¢ momuaoMamu PolynomialTools.

3.11. [Nakers! nuHeiHO# anrebpsl u| OCHOBHBIC ompeneieHUs NuHeWHOW anreOpel. [laker pemenwms | [T 02.

(YHKIIMOHAIBHBIX CHCTEM. 3aa4 uHelHO# anreOpsr linalg. Coctas makera 03.02
linalg. Ilaker nuHeWHOW amreOper c¢ amroputMamMu NAG
LinearAlgebra. Muterparmus Maple ¢ MATLAB. ITaker ananusa
JVHEHHBIX (YHKIMOHAJIBHBIX CHCTeM. HasHaueHnme makera
LinearFunctionalSystems.

3.12. O030p MakeToB CIENHUATEHOTO [Maker penieHus 3amad JauHeiHOW onruMumsarmu Simplex. IMaker | ITIIIT_02.
Ha3HAYCHUS wianumerpun geometry. ITlaker crepeomerpuu geoma3d. ITaker | 03.02

st pabotel ¢ anrebpamdeckumu KpuBbiMu algcurves. ITlaker
¢bynkumit Teopum rpadoB networks. Ilaker craTMCTHYECKHX
pacueroB Stats. Tlaker mnst crymenros student. TTaket paboTsl ¢
tenzopamu tensor. Ilaker Domains. OG30p MakeToB Y3KOrO
HasHauyeHust. HoBele makeTs cuctemsr Maple.

3.13. | [pumepsr pemenns | Beibop anmmpoxcumMaruu s cioxxHou yHkun. Moxenuposanue | TITIIT 02.

HAayYHOTEXHUUYECKHUX 3a7ad. ¢usnueckux sBieHuid. MogenupoBanue u pacyer 3iektpoHHsix | 03.02
CXEM.
13.2. Tewmsl (pa3aenbl) UCHUILTUHBI U BUIBI 3aHATUN
Bunbl 3ansaTHIT (4acoB)
Ne HaumenoBanue
n/m pasjerna JUCHUILTHHBI Jlexuuu |[Ipaxruueckue [Jlaboparopusie | CamocTosiTenbHas Beero
pabota
1 IMepBoe 3HakoMCTBO ¢ cucTeMoii Maple. 1 2 1 4
Wndopmannonnas noaaepxka Maple.
2 Pabora c ¢aiinamu n 10KyMEeHTaMu. 1 2 1 4
VYnpasnenue ¢ HHTEpGEHCcOM MMOTB30BATEI.
3 | Tumsr manHBIX cucTeMbl Maple. 1 2 1 4
4 | BecTpoeHHBIE OIepaTopsl M (QYHKIHH. 1 2 1 4
5 | TumoBkle cpencTBa MporpaMMHUPOBAHHSI. 1 4 1 6




6 Maremarnyeckuii ananus. AHaau3 QyHKIUH 1 1 2 1 4
MIOJIMHOMOB.

7 | CumBonbHBIE (aHATUTHYECKUE) OTIEPALINH. 1 2 1 4

8 TumnoBble cpeicTBa MOCTPOSHUS rPaHKOB. 1 2 5 5
Pacmpennslie cpeacTBa rpauky.

9 | Pemenne nudhepeHITHANBHBIX YPAaBHECHHUH. 1 4 2 7

10 | MaremaTH4yecKUe MaKeTHI. 1 2 3 6
[TakeTs! MTHHEHHOW anreOpsI 1

11 1 4 3 8
(YHKIIMOHAIBHBIX CHCTEM.

12 | O630p MaKkeToB CIIENIATHHOTO Ha3HAYCHUS 2 2 3 7

13 [Tpumeps! penieHns HayYHO-TEXHUYECKUX 3 2 4 9
3ajau.

16 32 24 72

14. Metoauueckue yka3aHus JUisi O0y4aroImMuXCcs M0 OCBOCHHUIO JUCITUTIIMHBI

(peKOMeH,I[aHI/II/I O6y‘IaIOH.[I/IMC$[ 10 OCBOCHHIO JUCHUIIIMHBL: YKa3aHUC HanboJIee CIIOKHBIX pa3acios, pa60Ta C KOHCIICKTaMH
HeKHHﬁ, MPE3CHTALIMOHHBIM MaTCprUaioM, pPCKOMCHAAINU 110 BBIITOJITHEHUIO KprOBOﬁ pa6OTI)I, IO OpraHusanuu
CaMOCTOATEIFHOW Pa0OTHI IO AUCIIUILTHHE U JIP)

HOI[FOTOBKa K IPAKTHYCCKHM H J'Ia60paTOpHHM 3aHATUAM. [IoAroTOBKY K KaXIOMY HPAKTHUECKOMY
3aHATHIO CTYJIEHT JOJDKEH HadyaTh C O3HAKOMJICHHS C IIAHOM IIPAKTHYECKOTO 3aHSTHSI, KOTOPBIA OTPAXKAET COACpIKAHUE
MIPEATI0KEHHOH TeMbl. TImaTrensHoe MpOIyMBIBAaHWE M HM3YyYCHHE BOIIPOCOB IUIAHA OCHOBBIBACTCS HA NMPOPAOOTKE TEKYIIETO
Marepuala JIeKIHH, a 3aTeM U3y4eHHUs 00513aTeNIbHOM U IOTIOJIHUTEIBHON JINTEpaTyphl, PEKOMEH/IOBaHHOI K JaHHOH Teme. Bee
HOBBIE TIOHSATHS 110 N3y4aeMOl TeMe HEOOXOANMO BBIyUHTh HAN3YCTh M BHECTH B TTIOCCAPHIA, KOTOPBIH IIEIECO00pa3HO BECTH C
€aMoro HavaJjia u3y4eHus Kypca.

PesynbpraT Takoil paboTHl IOJDKEH MPOSBUTHCS B CIOCOOHOCTH CTYyICHTa CBOOOJHO OTBETHTh Ha TEOPETHUECKHE
BOIPOCHI IPAaKTUKyMa, €ro BBHICTYIUICHHMH U YYacTUH B KOJUIEKTMBHOM OOCYIK/I€HHH BOIIPOCOB U3y4aeMOM TEMBbI, IPaBHILHOM
BBIITOJTHEHUH MPAKTUYECKUX 3alaHUH M KOHTPOJIBHBIX Pa0oOT.

B mporecce MOATOTOBKM K NPAKTHYECKUM 3aHATHAM, CTyAEHTaM HE0O0XO0AMMO o0paTuTh ocoboe BHMMaHHE Ha
CaMOCTOATENIPHOE HW3y4€HHE PEKOMEHIOBAaHHOW muTepaTypsl. Ilpm Bcell MOJNHOTE KOHCIEKTUPOBAHMS JIEKIMH B HEH
HEBO3MOXKHO M3JI0KUTh BECh MaTepHall M3-3a JIMMHTA ayIUTOPHBIX 4acoB. I[loaToMy camocTosiTenpHas paboTa ¢ yaeOHHUKaMH,
y4eOHBIMH TIOCOOMSMH, HAYYHOH, CIIPAaBOYHON JIMTEPATYpOH, MaTepHataMy epHOINUECKUX M3aHui 1 MHTepHeTa sBiseTcs
Hanbosnee 3((HeKTUBHBIM METOJIOM IMOJIYYCHUS JOMOIHUTEIBHBIX 3HAHUH, MO3BOISIET 3HAUNTENFHO aKTHBH3HPOBATH IIPOIIECC
OBIaAeHHs MHpOpMaIHeil, cnocoOcTByeT Oojee MIyOOKOMY YCBOGHHIO H3y4aeMoro MaTtepuana, GOpMHUPYET y CTYJEHTOB CBOE
OTHOIIIEHHE K KOHKPETHOH npobiieme.

IIpy nCHONB30BaHUM AHMCTAHLIMOHHBIX O0pPa30BaTEIbHBIX TEXHOJOTHH M 3JEKTPOHHOIO OOYyUEHHS BBIIOJHITH BCE
yKazaHHs TpernogaBarenied no padore Ha LMS-miatdopme, cBoeBpeMeHHO NoAKIOYaThCS K ONnlinesaHsaTusM, coOI0aaTh
PEKOMEHIAINH TI0 OPTaHU3aluH CaMOCTOSTEIILHON PaboTHI.

Pexomenganuu 1o pabote ¢ TUTEPaTypoil. Pabory ¢ nutepaTypoii 1enecoo0pasHo HAYaTh ¢ U3y4eH s OONIMX
paboT 1o Teme, a Takxke YIeOHHKOB M y4eOHBIX nocobuil. lanee pekoMeHyeTcs MepeldTH K aHaIu3y MOHorpaduil U crarei,
paccMaTpUBAIOIIMX OTNIENbHBIE ACHEKThI Mpo0JieM, M3yd4aeMBIX B paMKax Kypca, a Takke O(HUIMAIbHBIX MaTepUaIOB H
HEONyOJIMKOBaHHBIX JOKYMEHTOB (HAayJHO-HCCIIEIOBATEIbCKUE pabOThI, MUCCEPTALUM), B KOTOPBIX MOTYT COAEPKAThHCS
OCHOBHBIE BOIPOCHI U3y4aeMOH MPOOIEMBI.

Paboty ¢ uCTOYHMKAaMH HAJ0 HAYWHATH C O3HAKOMHUTEIBHOTO UYTEHHS, T.€. MPOCMOTPETh TEKCT, BBIACTSS €ro
CTPYKTYpHBIE €JUHUIBL. [Ipy 03HAKOMHUTEIHHOM YTEHHH 3aKJIAJKaMH OTMEYArOTCSl T€ CTPaHUIIBI, KOTOpble TpeOyroT Ooiee
BHUMATEIBHOTO H3Y4EHUSI.

B 3aBucHMOCTH OT pe3ynbTaToB 03HAKOMUTEIIHHOTO YTEHNUS BRIOMPAETCS JaIbHEHIINH CIIOcO0 paboThl ¢ UCTOYHUKOM.
Ecmu it pasperieHus ocTaBICHHON 3afadll TpeOyeTcsl H3y4eHHe HEKOTOPBIX ()parMEeHTOB TEKCTa, TO MCIOJIB3YETCS] METON
BBIOOpOYHOTO 4TeHHs. Eciii B KHUTe HET MOAPOOHOTO OTIaBJIEHHs, ClIeAyeT 00paTuTh BHUMaHUE yYEHHKa Ha NPEJMETHBIE U
HMMEHHBIE YKa3aTeIH.

W30pannble (hparMeHTbl WM BeChb TEKCT (€CiIM OH IEIMKOM HMEET OTHOIIEHHE K TeMe) TpeOyloT BIyMUYHBOTO,
HETOPOIUIMBOTO YTEHHUS C «MBICICHHOW mpopaboTkoii» maTepuana. Takoe YyTeHHE MpEIIoiaraeT BhIIeNeHHe: 1) TIaBHOTO B
TEKCTe; 2) OCHOBHBIX apryMeHTOB; 3) BbIBOJOB. Oco00oe BHUMaHHE clieyeT OOpaTUTh Ha TO, BBITEKAET TE3UC M3 apryMEHTOB
WM HET.



Heo0xoaumo Taxoke NMpoaHalIn3upoBaTh, KAKUE M3 YTBEPXKICHHH aBTOpa HOCAT MPOOJIEMaTHYHBIN, THIIOTETHYECKUH
XapakTep M yJIOBHUTb CKPBITHIE BOIIPOCHI.

[ToHsTHO, YTO YMEHHE TaKUM 00pa3oM paboTaTh ¢ TEKCTOM IIPUXOIUT JAJIeKO He cpa3y. Hammydmmii cnocob Hay4uThes
BBIJICIISITH TJIABHOE B TEKCTE, yIABIUBAThH IPOOIEMATHIHBIN XapakTep yTBEPKICHNH, JaBaTh OLEHKY aBTOPCKOM MO3UINH — 3TO
CpPaBHUTEIBHOE YTEHHUE, B XOJ€ KOTOPOTO CTYACHT 3HAKOMUTCS C PA3JIMYHBIMA MHEHMSMHU IO OJHOMY U TOMY K€ BOIpPOCY,
CPaBHHMBAET BECOMOCTh U JJOKA3aTEIbHOCTh apI'yMEHTOB CTOPOH H JIENIACT BEIBOJ O HAaHOOIbIICH YOS ANTEIbHOCTH TOH MITH HHOH
MO3UILIHH.

Ecmu B auTepaType BCTpEYaroTCs pa3Hble TOYKU 3PEHMUS [0 TOMY WIIM HHOMY BOIIPOCY M3-3a CIOKHOCTH MPOLIEIIINX
COOBITHH ¥ IIPaBOBBIX SBJICHHUH, HEJIb3s MX OTBEpraTh, He pa3oOpaBmKCh. [IpyM HaaM4YMK pacxXoXJIeHHWH MEXIy aBTOpaMH
HEOOXOANMO HATH panMoHAIBHOE 3€PHO Yy KaXIOTO W3 HUX, YTO MO3BOJIUT TIyOXe YCBOUTH NpEAMET M3ydeHHs U Ooiee
KPUTUYHO OLCHWBATh H3y4aeMble BOINPOCHL. 3HAKOMSCH C OCOOBIMHU ITO3MLMSMH aBTOPOB, HYXXHO ONpPENEINSITh UX CXOXKHUE
CYXJICHHS, apTYMEHTBI, BEIBOJIBL, @ 3aTEM CPAaBHUBATH X MEXAY COOOH M IPUMEHSTh U3 HUX Ty, KOTopas Ooinee yoequTenpHa.

CrenyromumM 3TamoM pabOTHl C JIUTEPATYPHBIMH WCTOYHHKAMH SIBJISICTCA CO3AaHHE KOHCIIEKTOB, (DPMKCHPYIOLIHX
OCHOBHBIE TE€3UCHI U apryMEeHTbI. MOXHO A€1aTh 3aIMCH Ha OTAENbHBIX JINCTAX, KOTOPHIE IOTOM JIETKO CHCTEMaTU3UPOBaTh 110
OTIENFHBIM TeMaM H3y4aeMoro Kypca. [Ipyroi crmocod — 3To BeleHHE TEMaTHICCKUX TeTPaIeiH-KOHCIIEKTOB 0 OJHOM KaKoii-
m6o Teme. bonplme crienuanbHble padOTHl MOHOTPa(HUUECKOTO XapakTepa Lejecoo00pa3Ho0 KOHCIIEKTHPOBATh B OTICIBHBIX
TeTpajgsiX. 3AeCh BAXXHO BCIIOMHHTB, YTO KOHCIIEKTHI IHIIYTCS HA OJHOM CTOPOHE JIMCTA, C MOJSIMH M JOCTATOYHBIM IS
UCIIPABJICHUS U PEMAPOK MEXCTPOYHBIM PAacCTOSHHEM (3TH MpaBmiia COOIIONAIOTCS ANl ynoOcTBa penakTupoBanus). Eciu B
KOHCHEKTaX MPUBOJATCS IUTAThl, TO HEMPEMEHHO JIOJDKHO OBITh IaHO YKa3aHWE Ha MCTOYHHK (aBTOp, Ha3BAHWE, BBIXOIHBIC
nannble, Ne crpanunpl). Briocnencreuu sta nHdGopMauu MoXeT ObITh UCIIOJB30BaHA MPU HAIMCAHWU TEKCTa pedepara Hiu
JIPYToro 3aJaHHs.

IIpu paboTe ¢ UCTOUHUKAMU U IUTEPATYPOil BaKHO YMETh:

* CONOCTaBIIATh, CPABHUBATH, KIACCU(PUIIMPOBATH, TPYNIIHPOBATh, CHCTEMATH3UPOBATh HH(POPMAIHIO B COOTBETCTBUH
C OIpEeCIICHHOM yueOHOit 3a1auei;

- 00001maTh NOTyYCHHYIO HH()OPMALIHIO, OLICHUBATh POCIYIIAaHHOE W POYUTaHHOE;

- (PMKCUPOBAaTh OCHOBHOE coJliepKaHHe COOOIIeHHH; (OpPMYJIMpOBaTh, YCTHO M HHCBMEHHO, OCHOBHYIO HJCIO
COOOIIIEHHNS; COCTABIIATH ILUIaH, (POPMYITHPOBATH TE3UCHI;

- TOTOBUTD U NIPE3EHTOBAThH Pa3BEPHYTHIC COOOILEHHUS TUTIA AOKIIAAa;

- paboTaTh B pa3HbIX peKUMax (MHAWBUIYaIbHO, B IIape, B TPYIIIE), B3AUMOJACHCTBYSI IPYT C IPYTOM;

- TIOJIb30BAThCs pepepaTUBHBIMU M CIIPABOYHBIMH MaTepHalaMu;

* KOHTPOJIUPOBATh CBOM JCHCTBUS U ACUCTBHUSI CBOMX TOBapHUIICH, 0ObEKTUBHO OLICHHBATH CBOU JCHCTBHS,

- oOpamarhces 3a MOMOIIBIO, TOTIOJHUTEIFHBIMH Pa3bsICHEHUSIMH K IIPETIOaBATEII0, IPYTHM CTYICHTaM;

* TIOJIb30BaThCS JIMHIBUCTUUECKOW MM KOHTEKCTyallbHOM JOTaJKoM, CIIOBApsSMU Pa3jIMYHOrO XapakTepa, pa3InyHOro
poZa MOoACKa3KaMH, OIIOPaMH B TEKCTE (KJIIOUEBBIE CII0Ba, CTPYKTYpa TEKCTa, IpeIBapsomas nHpopMaIus 1 1p.);

* MCTIOJIb30BAaTh NpU TOBOPEHUU U NHCHME nepmbpa3, CUHOHUMUYHBIE CPCICTBA, CJIOBa-OIMMMCAHUA O6H_II/IX HOHHTI/II‘/'I,
Pa3bACHEHUs], IPUMEPBI, TOJKOBAHUS, «CIIOBOTBOPYECTBOY;

* TIOBTOPATH WM Hepedpa3supoBaTh PEININKY cOOeceHMKa B MOATBEP)KICHUM MOHHUMAHUS €r0 BBICKA3BIBAHHS WIN
BOIpOCA;

- 00paTUTHCS 32 TIOMOIIIBIO K cOOeCeHNKY (YTOUHHUTH BOIPOC, IEPECIIPOCHUTH U JIp.);

HCIO0JIb30BaTh MUMUKY, KECTHI (BOO6H16 1 B TEX CIydadX, Korja sAI3bIKOBBIX CPCJACTB HC XBATaCT JJIA BbI-
PaKeHHUS TeX WM MHBIX KOMMYHHKATHBHBIX HAMEPEHHH).

15. IlepeueHb OCHOBHOW W JONOJHUTENIBHON JUTEPATyphl, PECYpPCOB HUHTEPHET, HEOOXOAUMBIX IJis
OCBOEHHUS IUCLHUILUINHBI (cnmcok nuTeparypbl odopmisercs B coorBercTBuu ¢ TpeboBanusamu ['OCT u ucnosb3yercs
0011ast CKBO3Hasi HyMepaIlusi Il BCEX BUIOB HCTOYHUKOB) &) OCHOBHAS JINTEPATYpA:

Ne
1/

HUctounmnk

Kupcanos, M. H. Maple u Maplet. Pemennst 3amau mexanuku : yue6Hoe mocobue / M. H. Kupcanos. —
1 |Cankr-IlerepOypr : Jlans, 2021. — 512 c. — ISBN 978-5-8114-1271-6. — Texkcr : anexTpoHHsbIii // Jlans :
3NEKTPOHHO-OnOIHoTeunas cucrema. — URL: https://e.lanbook.com/book/168379

I'pa6osckast, C. M. OcuoBbl pa6otsl B Maple : yueGuoe nocodue / C. M. I'paGoBckas. — Ilensa : TIT'Y, 2018.
2 |— 128 c.— ISBN 978-5-907102-20-0. — Texcr : anekTpoHHbI# // JIaHb : 311eKTpOHHOOMOIMOTEYHAS CUCTEMA.
— URL: https://e.lanbook.com/book/162236

Ipskonos, B. I1. Maple 10/11/12/13/14 B maTemMaTHdecKux pacuerax : camoyuutelis / B. I1. JIbsIKOHOB. —
Mockaa : JIMK IIpecc, 2011. — 800 c. — ISBN 978-5-94074-751-2. — TexkcT : 31eKTpoHHBIH // JIaHb :
3NEeKTPOHHO-OnOMoTeuHas cucrema. — URL: https://e.lanbook.com/book/3034




0) 1OTIOJIHUTEIIbHAS JIUTEpaTypa:
Ne
n/n

1

Hcrounnk

IMonomapega, E. B. Teopernueckas mexannka B cpene Maple. Cratuka : yae6Hoe mocobue miist By3os / E. B.
ITonomapena, A. B. CunensmukoB. — Cankt-IletepOypr : Jlanp, 2021. — 488 c¢. — ISBN 978-5-8114-7633-
6. — Texkcr : anekTpoHHBIN // JlaHb : aneKTpoHHO-OMOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/174966

B) MH(QOPMAIMOHHBIE JIEKTPOHHO-00pa3oBaTebHbIe pecypchl (ouIManbHble pecypchl MHTEPHET) *:

Hcrounnk

1 |Dnexrponnsii kaTamor Haygnoi 6nbnmnorekn BopoHeXCKOTO rocy1apcTBEHHOTO YHHUBEpCHTETA. — Pesknm
nocryma: http//www.ru/lib.vsu/ru

2 |TIIIT 02.03.02 / U.A. Koctpy6. — OOpa3oBarenbHbIi mopTan «IeKTpoHHBIH yHEBepcuTeT BI'Y». — PexumM
nocryna: https://edu.moodle.ru.

16 HepequL y‘I€6HO'MeTOZ[I/I‘IeCKOFO obecrneueHus JUIs CaMOCTOSITCITIbHOM pa6OTBI (y‘Ie6HOM€TOZ[I/I‘IeCKI/Ie PCKOMCHAANH,
HOCO6I/I$[, 3aJa4YHUKHN, MCTOANYCCKUC YKAa3aHUS 10 BBIITOJIHCHUIO ITPAKTUYICCKUX (KOHTpOJ’ILHLIX), KYypCOBBIX pa60T u ,Hp)

Ne i/t Hcrounuk

Tomockokos, 1. T1. Kype maTemarnueckoii Gpu3nkn ¢ Mcnons3oBanneM mnakera Maple : yaeGHoe mocoOue
/ 1. I1. T'onockokoB. — 2-¢ u3., uctp. — Cankrt-IletepOypr : Jlans, 2021. — 576 ¢. — ISBN 978-5-

= 8114-1854-1. — TexkcT : anmekTpoHHEII // JlaHb : 371eKTpoHHOOHOIMOTEYHast cuctema. — URL:
https://e.lanbook.com/book/168851
5 [II1IT_02.03.02 / U.A. Koctpy6. — OOpa3zoBatenbHbli mopTal «DIEKTPOHHBIH yHHBepcuTeT BI'Yy»., —

Pexum nocryma: https://edu.moodle.ru.
17. WndopmannroHHbIe TEXHOJIOTUH, UCIIONIB3YEMbIC ISl peanu3aliui yueOHONW NUCHUIUIMHBI, BKIIIOYast
porpaMMHOe obecriedyeHue U NH(HOPMALIMOHHO-CITPABOYHBIE CHCTEMBbI

(Ipu HEOOXOTUMOCTH )

JucnumumHa peanusyercs ¢ TPUMEHEHHEM JJIEKTPOHHOrOo OOydYeHHMs M JUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX
TeXHONOTHH. [[7s opraHu3ammu 3aHATHH pexoMeHaoBaH onHialH-kKypc «[IIIIT 02.03.02», pa3memeHHBIH Ha MwiaTdhopme
Onextponnoro yausepcurera BI'Y (LMS moodle), a takxxe UHTepHET-pecypcsl, MPUBECHHBIE B 1. 15B.

18. MarepuanbHO-TEXHHYECKOE OOCSCICUeHHUE JTUCIHIUIMHBL:  (IpH  MCTOJb30BAHMM  J1aGOPATOPHOTO
000pyIOBaHUS YKa3bIBATh IOJNHBIA MEPEYCHB, IIPU OONBIIOM KOJMYECTBE 00OPYAOBAaHHS MOKHO BBHIHECTH JAaHHBIH pa3lel B
MPUJIOKEHUE K paboueii mporpaMmme)

Y4eOHas aynuTopust AJis IpoBeaeHus npaktudeckux padot (394018, r. Boponex, miomans YHuBepcuteTcKas, 1. 1, mom. 10,
11,12, 15, 20, 124, 214, 216, 226, 329, 433, 435, 407m): cienamu3upoBaHHas MeOeb, IePCOHABHBIE KOMITBIOTEPHI IS
HWHIWBUIYAIbHOU PabOTHI C BO3MOXKHOCTBIO IOAKITIOYCHUS K ceTh «VHTepHeT», MyIbTHMEHiHOEe 000pyI0BaHUE (IIPOCKTOD,
9KpaH, CPEJICTBA 3BYKOBOCIIPOU3BEIICHHS).

Windows 10 (imnensuonnoe I10); LibreOffice (cBoboxnoe w/mmu Gecruiarnoe I10); Adobe Reader (cBoGomnoe w/win
6ecruiatnoe I10); Mozilla Firefox (ceo6oanoe w/uim 6ecriatoe I10)

VYueOHast ayuTOpHs sl IpoBeeHus 1abopaTopHbIX 3aHsaTuil (394018, r. Boponex, ruomans YHUBepcUTeTCKas, 1. 1, IOM.
10, 11, 12, 15, 20, 124, 214, 216, 40711): cnenuaai3upoBaHHas MeOeIb, IEPCOHATLHBIE KOMITBIOTEPHI /ISl HHANBH LY IbHON
paboThI C BO3MOKHOCTBIO TTOJIKIIOUEHUS K ceTH «HTepHeT», MylbTHMeInitHOe 000py10BaHHE (ITPOEKTOP, IKPaH).
Windows 10 (siuuensuonnoe I10); LibreOffice (ceo6onHoe n/mnu 6ecrnatHoe 110); Adobe Reader (cBobonHoe u/umu
6ecruiarnoe I10); Mozilla Firefox (ceo6oanoe w/uiu 6ecrarHoe I10); TIO Matlab, TTO Scilab, TTO Mathematica

19. OI_ICHOLIHLIC CpeAcTBa IJId MPOBCIACHUA TeKymeﬁ )51 HpOMCH(YTOHHOﬁ aTTecTalui OIEHOYHBIX CpCACTB:

No Hanmenosanue pasnena | Kommerenuuns(u)  WMuankatop(s)
/i JMCUUTUIAHBI (MOJTY- JOCTHKEHHS OI1cHOYHBIE CpECTBA
) KOMIIETEHIIMU




IlepBoe 3HakoMmMCTBO ¢

CHCTEMOI Maple.
WNudopmanmonnas
MOJIICPIKKA Maple.
Pabora c ¢aiinamu u
JOKyMEHTaMH.
VYnpasinenue c
unTepdeiicom
MOJIb30BATEA. Tumnst

JaHHBIX cucteMbl Maple.
BerpoenHbie  omepaTopbl
u  Qynkiun. Tumossie
cpencraa
MPOTPaMMHUPOBAHHS.
Maremarnueckuit
aHanmu3. AHanMn3 QyHKIHH
" TIOJTITHOMOB.
CUMBOJIbHBIC TIK-3, [IK-4 [1K-3.2, TIK-4.1
(aHATUTHYECKHE)
oTIepanuu. Tunoseie
cpeacTBa MTOCTPOCHHUS
rpadukoB. Pacmupennbie
cpencraa rpaduKu.
Pemienne

QG depeHInaTbHbIX
YpaBHEHH.
MateMaTiaeckue
ITaKETHI. [TaxeTsl
JUHEHHOW anreOpbl U
(hYHKIIMOHATHHBIX
cucreM. O030p MNaKeToB
CICIHATBHOTO
HazHaueHWs. [IpumMepsl
peteHus
HAYYHOTEXHHUYECKUX
3ajad.

JlabopatopHble, KOHTPOIbHAS

Onucanue KpUTEpPUEB M WIKalbl OLIEHWBAHUSA KOMIETEHUMH (pe3yiabTaToB OOydeHus) mpu

MIPOMEKYTOUYHOM aTTECTALUU. [{1isl OLlEHUBAHMUS PE3YIbTATOB 00YUCHHUS Ha 3a4eTe HCIIONb3YIOTCS CIIEAYIONINE TIOKA3aTeN
(cM. BBIIIE) 3HAHKE Y4eOHOTO MaTepHana 1 BilaJieHHe MOHATHITHBIM alapaToM; 2) yMEHHE CBA3BIBATh TEOPHIO C IPAKTHKOMN; 3)
YMEHHE MIPUMEHATh IPHOOPETEHHbIE HABBIKM, PEIIATh NPEJIOKEHHBIE 3a/1auH; 4) BllaJleHUe Pa3IMIHBIMH METOJJaMHU PEIICHHS
3azad.

20 TumnoBksle OlLICHOYHBIE cpeactea U MCTOAMYCCKHUE MATCpuajibl, OHNPCACIAIOMINUC MPOUCAYPHI
OLICHUBAHUA

20.1 Tekymuii KOHTPOJh YCHEBAEMOCTH. KOHTpOJb yCIIEBAEMOCTH MO JUCIMILIMHE OCYHIECTBISETCS C IIOMOILBIO
CIIEIYIOIIUX OLEHOYHBIX CPEJICTB.

[Tepeuens 1a0OpaTOPHBIX 3aTaHHIMA
Jla6opaTopnas pabora 3aJaHMS:
1. Peammsosars mMeron HeroToHa.
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> restart:
NI:=proc(expr,x)
Tocal iter;
iter:=x-expr/diff(expr,x});

unapply(iter,x)
end:
> expr:=sin(x)~2-0.5;
> F:=NI(expr,x);
> x0:=0.2;
> to 8 do x0:=F(x0);0d;
2. Oty e mpoueaypy NpUuMEHHUTD Ui GyHKINH.
> expr:=in(x*2)-0.5:
> F:=NI(expr.x);
> x0:=0.2;
> to 8 do x0:=F(x0);od;

Bormpoc: kakoBa cX0AUMOCTh K KOPHIO (32 KaKO€ KOJIMYECTBO UTEPALUil 00eCIIeunBacTCs

CXOJIMMOCTB)?

3. Paccmotpets npumenenue omneparopa D.

> MI:=proc(f::procedure)
> (x->x)-eval(f)/D(eval (f)):

> end;

> g:=x->X-Cc0s(x):

> SI:=MI(g};

> x0:=0.1:

> to 6 do x0:=SI(x0) od;

4. V3yuuTth BRIUMCICHUE UHTETPaja Mo U3BECTHOM (opmyIie.
Beruucnuts.
> Int(e*x*x*n, x)=int(e*x*x*n,x);
[Iponienypa st BBIYMCIEHUS MHTETpaa.
> IntExpMonomial :=proc(n::anything,x: :name)

Tocal 1;
nt*exp(x)*sum(((-1)"(n-1)*x*i)/1!,1=0..n);

end;
a1t IntExpMonomial(3,x);
49 > Intﬁxpnonomiﬂ (5.x);

4.3.
> IntExpMonomial(n,x);

[Iposepka:
> diff(X.x);

> simplify(X);

11



5. VI3y4uTh BIOKECHHbIE MPOLIEYPhl M HHTETPUPOBAHUE TIO YACTSIM.
Boruncints uarerpan || P(X)€XdX , rae P(X) - nonuroM. Ucnons30Bath poLeaypy
IntExpMonomialR.

> IntExpMonomialR:=proc(n: :nonnegint,x: :name)
local i:if m=0 then RETURN(exp(x)) fi;
x*n*axp(x) -n*IntExpMonomialR(n-1,x);
end;

IntExpMonomialR = proc (n::nonnegint, x::name)
local i;
if n =0 then RETURN(exp(x))end if ;

x nxexp(x) — nxIntExpMonomialR(»n - I, x)
end proc

IIpoBepka:

5.1.

> IntExpMonomialR(4,.x):

5.2.

> collect(%,exp(x));

Hpoue;[ypa BBIYHUCJICHUSA MHTCTpAJIa 110 YaCTAM.

> IntExpPolynomial:=proc(p::polyncm,x: :name)
local i,result;
#45F WARNING: degree(0,x) now returns -infinity

result:=add(coeff(p,x,i)*IntExpMonomialR(i,x),1=0. .degree(p,x));
collect(result,exp(x));

end;
IntExpPolynomial .= proc (p::polynom, x::name)
local i, result,
result == add(coeff( p, x, i XIntExpMonomialR(7, x), i = 0 .. degree(p, x));
collect( resulit, exp(x))
end proc
[Iposepka:

> pi=(x"2+1)*{1-3*x);
> expand(p);
> int(p*exp(x),x):

> IntExpPolynomial(p,x):
Bomnpoc: kakoBa TouHOCTb pe3yabTaTa? BeiBoguTcs mu coodiienue o6 ommodke?

Bpewms BemmonHenus: 4 daca.
Ob6opynoBanue: [lepcoHanbHbII KOMIBIOTED.

[TpenonaBaTens Koctpy6 N1
MIOJIINCH pacurdpoBKa HoMuCH
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JlaGopaTtopHnas pabota 3agaHus:
1. Paccmotpets npumep pemienust O/[Y nepBoro nopsiaxa.
> dsolve(diff(y(x),x)-a*x=0,y(x));

> dsolve(diff(y(x),x)-y(x)=exp(-x),y(x});
> dsolve(diff(y(x),x)-y(x)=sin(x}*x.y(x)}:

2. PaccmoTpeTs mpuMepsl PELIeHUsT OJJHOTO M TOT0 ke TU(PepeHIINaTIbHOr0 YpaBHEHUS pa3HbIMU
METO/IaMHU.
> ode_L = sin(x)*diff(y(x),x)-cos(x)*y(x)=0;

> dsolve{ode L, [iiﬁear]. ﬁseint):

> value(%):
> dsolve(ode_L, [separable]. uselnt):

> value{%);

> mu := intfactor(ode L): )
> dsolve( mu*ode_L. [exact]. uselnt):

3. Paccmortpets npumep pemenust OJY Broporo mopsiaka.
> dsotve(diff(y(x),x$2)-diff(y(x),x)=sin(x).y(x)}:

> de:=m*diff(y(x),x$2)-k*diff(y(x).x):

> yx0:=y(0)=0,y(1)=1:
> dsolve({de,yx0},y(x));

4. PaccMOTpeTh MpUMEpP PELIECHUS] CHCTEM.
PeweHWe CHCTeMb] U3 ABYX AKd hepeHUMaNEHBIX YPABHEHWH

> sys = diff(y({x) ,x)=2%z{x)-y({x)-x, diff{z{x),x)=y{x) fens := {y{x), z(x}};
dsolve((sys,y(0}=0,2(0)=1}, fcns);

3 ! a
5= my(x) = Talx) - ylx) - x S=a(x) = ¥(x)

Jens := {y(x), 2{x)]

5 (72x) 1, 11 S 72x) 1 L
{lx) = 3@ YRE tg T ynYR) T e ERERSY

> Order:=B:dsolve({sys,y(0)}=0,2z(0)=1}, fons, series) ;

2 13 7 4 B35 3¢ 53 7 8
(x) =147 - 9x" v 4% " 120° *80° “se0” O
32 73 13 4 % 5 53 ¢ 107 7 8
Fle) = 2x - ox Hext -0 Y 0T T 720% Tsoar T O
> Order:=10:dsolve{{sys,y(0}~0,z(0)~1), fcns, series};

. 2 13 7 4 13 5 3 g 5 7 107 g 1 9 10
(rlx) = 1+x™ — o+ 20~ 120 "80° “soa0” "a0320°  Izoss0” 0% )

3, 73 134 95 53 g 107 7 71 g 61 g 10
- - = - - — — - — + —
yix)=2x - gx rext mF Y0 T 70" TS0 " ao” smw 0=
> dsolve({sys,y(0)=0,2(0)=1},fons, laplace}
| 1,5 (29,1 1 5 (2x) 1y 1
(d=)=3e *12° FaEr YR mge MEAREY

H

13



5. PaccmoTpeTs mpuMep YUCICHHOTO PEIIEHUSI CUCTEM.

5.

1.

PelueHne cUcTeMbl M3 ABYX AnddepeHUMANLHBIX ypaBHeHMNIA

HACNEHHEIM METOLAOM

sys = diff{y(x),x)=2%z(x)-y(x)-x, diff(z(x), x)=y(x);

fons = {y({x), =z(x})}:

F:=dsolve({sys,y{(0)=0,z(0)=1}, fcns,numeric};

] a '
5= - y(x) = 22(x) ~ ¥(x) - %, Toax) = y(x)

F = proc{#kf45_x) ... end proc

> F{2);

[x = 2, y(x) = 2.94775566255468746, z(x) = 3.720650204?4031360]
> plotsiodeplot}(F, [x,2(x)},0..2.5,labels=[x,2},color=klack);

5.2.

PelisHne CUCTOMBI M3 ABYX AN epeHLMANEHBIX YPABHEHWI C BLIBOJOM

rpaduKka peLLieHWA 8 NONAPHOW CUCTEME KOOPAWHAT
> sys = diff({y(x),x)=2*z(x)*sin{5%x)-y(x)*cos(2*x)-x, diff(z(x),x)=y{x)  fcns

i= {y(x), z{x)};

F:=dsolve({sys,y(0)=0,2(0)=1)}, fcns, type=numeric,output=listprocedure):

2 d
gs=_—y(x)=2z(x)sin(5x) ~y{x) cos{2x) ~ x, —z(x) = y(x)
ax aX

Jens = {y(x), 2(x)]

> Y:=subs(F,y(x}):Z:=subs{F,z(x)):
> plot¢{Y,Z2},0..12,color=black) ;

6. U3yuuth npumMepsl puMeHeHus cTpykTypsl DESoOL.

>

>

v

del := DESel({ D(y)-y, v J:

del := DESol({D(y} - ¥}, {»})

D(del}-del;

0

de? := DESOL{ diff(y{x),x)-v(x}, yi{x),iv{0)=1}}:

a
de2 = DESol[{[Ey(x)] = y(x)}, {¥(x)}, {¥(0) = 1}]

del(x)~-de2;

a d
DESul[{[ay{x)] - y(x)), {Y(x)}] =~ DESUI[{{EI/DC)] — ¥(x)] {¥(x)], {¥(0) = 1]]

diff{de?,6x)-de2;

0

poly:=convert (series(de2,x=0),polynom);

1 1 1 1
pa!y:=l+x+—x2+—x3+—x4+

¥ 6T T247 1207
DESol{ y(x)"2-y(x)+1, y(x) ):

\
RootOf(_Z2 - 7+ 1)

DESol( y(x)-x, y(x));|

Bpewms BemonHenus: 4 daca.
Ob6opynoBanue: [lepcoHanbHbII KOMIBIOTED.

5+

x

1
120"

6-!-

171x319

sos0” " 20320 T 362880~

IIpenonasareins _Koctpy6 U.JI. noanuck
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BapuaHTBI KOHTPOJIBHO-U3MEPUTEIBLHOTO MaTEpHUAIIa

YTBEPXIAIO

3aBenyronuii kaheapoit CHCTEMHOTo aHAIM3a U YIPABJICHUS
_3agopoxkuuit B.I'.

MOJIHUCh, pacIM(pOBKa MOAMUCH

20

Hanpasnenue moarotoBku / crieruanbHocTh DyHaaMeHTanbpHas HHGpopMaTHKa 1 H”HPOPMALMOHHBIE

TEXHOJIOTH
Jucuunnunza_IlakeTsl TpUKIaaHbIX IPOrpamMm

dopma 00yuyeHust 0YHOE O0YHOE, 0YHO-
3a04YHOE, 320YHOE

Bun xouTpons 3a4€eT
9K3aMEH, 3a4€T;

BI/IZI arrecragnuu IIPOMECIKYTOYHAA
TEKyIIasi, IPOMEKYTOUHas

KonTponbHo-uzMepurenbHbiii Matepuan Ne 1

1. BBIYHCIIUTS: CIxrIn xdx; [LlIn xe=dx; [ Ix"Inmxdx.

2. PemuTh HEpABEHCTBA U HAPHUCOBATH:
2.1. X2 —2x-3 > 0;5x > 10;5x > 10;Inx > 2;e2 > 10. Ucnons3oBatk: Solve.

2.2. Pemmuts: sinx = w/4;sinx = 1/2;2x2 =x — 1 = 10;x5 — x;x5 — x(complex). Ucnonp3oBath:
fsolve.
2.3. Pemmts: erf(x) = 1/2. Ncnons3oBats: solve,fsolve.

2.4. Pemmmte: 2X—5 = 3y;y4—22y2—-3xzy2—Xx3z. cnionp30Barts: isolve.
2.5. Pemmnte: 3X —4y = 1,7x + y = 2(12);2i = 3(19);8) = 2(17);. Ucnonb3oBath: Msolve.
3. C momomibio KakuX KOMaH]| CTpOsITCs rpaduKy Ha TUIOCKOCTH | B ipocTpaHcTBe? Kakue
apryMeHTbl UMEIOT 3T KOMaH/IbI?

IIpenonasareins Koctpy6 N /1.
MOJINCH pacm@poBKa MOANNUCH
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YTBEPXIAIO
3asenvromuii kadbeapol CUCTEMHOI'O aHAIN3a Y YIPABJICHUSI
_3azgopoxkuuit B.I'.

MOJIHUCh, PacIM(POBKA MOAMUCH
_ .20

Hanpasnenue moarotoBku / crieruanbHOcTh DyHaaMeHTabHas HHGpopMaTHKa 1 HHPOPMALIMOHHBIE

TCXHOJIOI'H
,HI/ICI_[I/IHJ'II/IHa ITakeTnr MMPUKIAAHBIX IIPpOrpaMm

®opma 00yueHus OYHOE OYHOE, OYHO-
3a04HOE, 3a04YHOE

Bun xontpons 3a4eT
JK3aMEH, 3a4eT;

BI/IZI aTTecTalnuu IIPOMCKYTOYHAA

TEKyIas, IPOMEKYTOUHAs

KontponbHo-u3zmepurensubiii Mmatepuan Ne 2

1. BbIYHCIHTS: CIxnlntmxdx ; [LlIn xdx ; [larcsin xdx.
2. Pemmtsb ypaBHeHus u cucteMbl. HapucoBats rpaduku pernenuii u ¢pa3oBbie MOPTPETHI:
y X D y 2 [x
1Lxy'Oy Oxtg_; 2.xy'y O (xIy)In 5 3.xy'O(xO)yO 3x
e ;XX
OxO 0O x 02y, Ox O [0 4x [0 3y [ sint,
4. [] 5. [
Cy) [ x [I5sint. Oy [0 2x [y [ 2cost.

3. Kakue HeocTaTKy UMEIOT KOMaHAsl maximize, minimize u extrema.

[IpenogaBarens _Koctpy6o /L.

MOJINCH pacm@poBKa MOANNUCH
TpeboBaHMs K BHIIOIHEHUIO 3aaHUH (MM HIKAJIbl U KPUTEPUU OLIEHUBAHNUA)

OrneHka «OTJIMYHO» BBICTABIAETCSA, €CJIM OOyJarOUIMHCSl MOKa3blBaeT IOJHOE 3HAHHWE NPOrpaMMHOTO MaTepHala;
JEMOHCTPUPYET CIIOCOOHOCTH MPUMEHATb TCOPETUUCCKUE 3HAHUA JJId aHAJIU3a MPaKTUYCCKUX CI/ITyaHI/If/'I, AeJaTh MPaBUJIbHBIC
BBIBOJIBI; BBINOJIHUJ BCE 3aJlaHMsl W 3a7a4yM IIOJHOCTHIO Oe3 OmMOOK M HEI0YETOB; CTPOro coOIrogaeT TpeOOBaHUS NpH
odopmiieHHH pabOThI; MOATBEPHKIAET MOJHOE OCBOCHHE KOMIETEHIINH, TIPEyCMOTPEHHBIX TPOrPaMMON.

O1eHKa «XOpOII0» BBICTABIISIETCS, €CIIM O0YJAIOMIMIICS MTOKa3bIBAET IIOJIHOE 3HAHWE IPOrPaMMHOTO MaTepHuaia; MpaBUIIbHO
MIPUMEHSET TEOPETHYECKHE TOJIOKEHUS K OLIEHKE PaKTHYECKUX CUTYAIlMif; BBITOJHII BCE 3a/laHUs U 33/1a41 MOJHOCTBIO, HO
IIpU HAJMYUU B UX pEIIeHWH He Ooyee onHOW HErpyOoi ommOKM M OXHOTO Hexo4yeTa, He Ooyiee Tpex HEZOYETOB; CTPOTO
coOmopaer TpeboBaHus Npu oQopMIICHHH PabOTHI; JIEMOHCTPUPYET XOPOIIMI YpOBEHb OCBOCHHUS MaTepHaja M B ILIEIOM
IIOATBEPAKIAET OCBOCHUE KOMIIETEHLUH, IPEAYCMOTPEHHBIX IPOTPaMMOM.

OreHKa «yJOBJIETBOPHUTEIHHO» BBICTABIAETCS, €ciaM OOyJarOUIMiCs IMOKa3bIBaeT 3HAHHE OCHOBHOIO Marepuaia B o0beme,
HEOOXOAMMOM Ul HpeAcTOsIed NpodecCHOHAIBHONW AEATENBHOCTH; HE B IIOJHOW Mepe IEeMOHCTPHPYET CIIOCOOHOCTH
IIPUMEHATh TEOPETHYECKUE 3HAHMS IS aHaJIM3a NPaKTHYECKUX CHTYallWid; BBINOJHWI HE MeHee 2/3 BceX NpeaioKeHHBIX
3aaHMUi 1 3a/1a9 WIIU JOIYCTHII He Oostee oAHOM rpy0oii omuOKy 1 IByX HEA0UETOB, HE OoJiee 0HOI Irpy0oii 1 01HOM HEerpyOoit
omnOKyu, He Ooyiee TpeX HErpyObIX OMIMOOK, OJHOW HEerpyOoW OImIMOKM M TpPEeX HEIO0YETOB, NPH HAIWYMU YETBIPEX-TISTH
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HEAOYCTOB; MOONYCKACT HE3HAYUTCIIbHBIC OIIMOKHU npu O(bOpMHeHI/II/I pa6OTLI; MOATBEPKAACT OCBOCHHUEC KOMHGTGHHHﬁ,
npeayCMOTPCHHBIX HpOFpaMMOﬁ Ha MUHUMAJIbBHO AOITYCTUMOM YPOBHE.

OLeHKa «HEYIOBICTBOPUTENBHOY BEICTABISCTCS, €CIIM O0YYarOLIMiics HMeeT CYLIeCTBEHHbIC POOeNbl B 3HAHUAX OCHOBHOTO
y4eOHOro Marepuaia MO JUCLHIUIMHE; €CJHM YUCIO OIIMOOK M HEJOYETOB B padoTe NMPEBHICWIIO HOPMY JUIS OLICHKH 3 WIIH
00yJaromuiics BEITIOIHII IPAaBWIEHO MeHee 2/3 BceX 3aJjaHri U 3a1a4; TOIMyCKaeT rpyOble OMNOKY pH 0(OPMIICHIH PaOOTHL;
HE TIOATBEPXKIaeT OCBOCHHE KOMIIETEHIIHH, IPEIYCMOTPEHHBIX IIPOrPaMMOii.

20.1 Tekymuii KOHTPOJIb YCIEBAEMOCTH
KOHTpOHL YCII€EBA€EMOCTH 1O JUCHUIIIIMHE OCYIIECTBIIIETCA C IIOMOIIBIO CICAYIONINX OEHOYHBIX CPEICTB!

©ooNoG~WDNE

e e o el
~NoO UM WNRELO

18.
19.
20.

21.
22.

23.
24.
25.
26.
217.
28.
29.
30.
31.

32.
33.
34.
35.

36.
ar.
38.
39.
40.
41.

[TepeyeHp BOIPOCOB UL 3a4eTa

Yro Takoe Maple u myis 4ero o npegHa3HauCH.

Omnuumte OCHOBHBIC 3NIeMEHTHI OkHa Maple.

Ha kaxwe ycnoBHbIe yacTh menutcs pabodee mose Maple u aro B 3Tux yacTsx orobpaxkaeTcs?
Kak nepeBecTr KOMaHJHYIO CTPOKY B TEKCTOBYIO M HA00OPOT.

B kakom peskrumMe MpoXoauT ceanc pabotel B Maple?

I[Mepeuncnute MyHKTH OCHOBHOTO MeHio Maple u ux HazHaueHue.

Kaxkoe cTanmapTHOe paciiipeHue npucsansaetcs daiiny padodero nmcra Maple?

Kak npencrasnstorcs B Maple ocHOBHbIE MaTeMaTHYECKUE KOHCTAHTBI.

OmumuTe BUIBI IPEACTABICHHUS pallHOHAIBHOTO Yrcyia B Maple.

. Kak nonyuuts npubnmkeHHOE 3HaUCHNE PAlMOHALHOTO YHCIIA.

. Kakumu pazaenutensHbIMU 3HAKaAMH 3aKaHYUBAIOTCS KoMaHisl B Maple u uem oHu oTiIHYatoTCs.

. Kaxoif koMaH0# OCYIIECTBISIETCS BBI30B OMOIMOTEKH IMOATIPOrpamMm?

. O0BsicHuTe Ha3HaueHue komaHn factor, expand, normal, simplify, combine, convert.

. Onmmmre croco0Obl 3aaanust Gpynkuuit B Maple.

. Kakwue onepariuu oneHuBaHus Ipou3BoasaTes B Maple ¢ neficTBUTeIbHBIME BRIPKCHUSIMH.

. [dnst yero npenHasHayeHa komanaa evalf.

. C moMomIpi0 KakKMX KOMaHJ MO’KHO HalTH BEIIECTBEHHYIO 1 MHUMYIO YaCTH KOMILIEKCHOTO BBIPXKEHHS, @ TAKXKE €To

MOJYJIb ¥ apT'yYMEHT, 1 KOMIUIEKCHO COTIpsDKeHHOE eMy uncyio? Kakyro poib BEINOTHIET KOMaHzaa evalc.

st wero npeaHasHaueHa komanaa Solve.

Kakne xomMaHabl HCTIONB3YIOTCS IJIsl YUCIEHHOTO PELIeHUs ypPaBHEHUH | JJIsl PELIEHUs PEeKyPPEHTHBIX yPaBHEHHI?
Kakue momonHHTeNbHBIE KOMAaHABI CIEAyeT BBECTH IUII TOIO, YTOOBI MOJIYYHUTh TOYHOE PEIICHHE ypaBHEHUS, BCE
pelIeHus ypaBHEHHA?

B kakoMm BuJie BBIJTaeTCs pelieHne HepaBeHcTBa? Kak OTIIMYNTh B CTPOKE BBIBOAA 3aKPBITHIA HHTEPBA OT OTKPHITOTO.
C 1NOMOIIBI0 KaKMX KOMaHJ CTpOsITCs rpadMKH Ha IUIOCKOCTH M B mpoctpaHcTBe? Kakue apryMeHThl UMEIOT 3TH
KOMaHbI?

Kak Ha3pIBaeTCsl MaKeT TOMOJIHUTEIBHBIX rpapUIecKuX KOMaH]I.

C noMo1IIbI0 KaKoi KOMaH/Ibl MOXHO MOCTPOUTH TpaduK HessBHON QyHKIuKn? ONUIINTE ee mapaMeTphl.

st wero npeanasHauena komanaa display.

C noMOIIIbI0 KaKOi KOMaH/Ibl MOXHO MOCTPOUTH TpaK IMPOCTPAHCTBEHHOH KPHBOIA.

UYro Takoe KOMaH/BI IPSMOTO U OTJIOKEHHOTO HCIOMHEeHUA? OTNHIINTE UX AEHCTBHSA.

C noMoI1IIbI0 KaKoi KOMaH/Ibl BEIMHUCISAIOTCS ipesensl? Kakue y Hee mapaMeTpel.

Kakne xoMaHabI TO3BOJISIOT HAUTH MIPOU3BOIHYIO (DYHKITHH.

OnuimTe KOMaH 1bl, TO3BOJISIOIINE UCCIIEI0BaTh (DYHKIIUIO HA HEPEPHIBHOCTb.

Kakas mociienoBaTesIbHOCTh KOMaH]I HeOOX0AUMa I HAXOKACHHST MaxX U MiN GYHKIUH ¢ yKa3aHUEM X KOOPIHHAT
x,y)?

Kakue HenoctaTky UMEIOT KOMaHABL Maximize, minimize u extrema.

Omnumute 00IIyI0 CXeMy HCCIIeIoBaHuMs GYHKIIMK U IOCTpoeHue ee rpaduka B Maple.

Kakue xomaHb! IPOU3BOAAT aHATUTUYECKOE M YHCIEHHOE UHTEerpupoBanue? ONUIINTE UX MapaMeTphl

C mOMOIIBI0 KaKWX KOMAaHJ BBOAATCS OTPAHHUYCHUS HA MapaMeTphl U BBIYUCICHHUS HWHTETPAJOB, 3aBUCSIIUX OT
napameTpoB?

Kaxko#i maket ciieryeT 3arpy3uth nepe pelicHueM 3aj1ad JIHHeitHoi anreopsl B Maple?

C noMoIbI0 KaKUX KOMaH] MOXKHO BBECTH BEKTOP, MaTpHILy.

Kakumu n1ByMs KOMaHIaMH MOYKHO CJIOKHTB JIBA BEKTOPA OJMHAKOBOH pa3sMepHOCTH (2 MaTpuIlbl)?

Kaxkwue BuIbI IPOU3BEICHII BEKTOPOB BRIUUCIAIOTCS Maple u kakue KOMaH/IbI ISt 9TOTO HCIIOIB3YIOTCS?

Kak BBIYHCINTE HOPMY BEKTOpA.

OnummTe KOMaHABl HAaXOXKICHHWS Oa3nca CHCTEMbBI BEKTOPOB M IOCTPOEHHE OPTOTOHAIBHOTO Oa3mca CHCTEMBI
BEKTOPOB.
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42. KakuMu JBYMSI KOMaHAaMH MOYKHO BBIYHMCIIUTH ITPOU3BEJICHUE ABYX MAaTpPUIL (MM MaTpUIbl Ha BEKTOP)?

43. Kakue KOMaH/bl UCIOJb3YIOTCS U HAXOXKACHHS OMpEIesUTeNs, MUHOpa, anreOpanvyeckoro JOMONHEHHUs, cliena

MaTpHIbI.

44. Yro takoe nedext MaTpurpl? OmHmmTe Coco0 HaXOXACHUS nedeKTa KBaJApaTHOW MaTpuipl. Kakne KOMaHABI IpH

3TOM HCTIONIB3YIOTCS?
45, Kakast MaTpuIia Ha3bIBacTCs 0OpATHOM M KaKUMH criocobaMu oHa Beraucisiercs B Maple.

46. Yro Ha3BIBaeTCSI COOCTBEHHBIM BEKTOPOM M COOCTBEHHBIM YHCIIOM MaTpuIbl? UTO Ha3bIBaeTCs CIIEKTPOM MATPHIIBI?
Kakne komMaHabl UCTIONB3YIOTCS ISl HAXOXK/ICHHS CIIEKTpa MaTPHIBI U ee COOCTBEHHBIX BEKTOpPOB? B kakoMm Buie B

Maple BeIBOASTCSI pe3yabTaThl BHIIOIHEHHS STHX KOMaHA?
47. TlepeunciuTe CrielaibHbIC BUIBI MATPHIL M KOMaH/IbI, IPUBO/ISIINE MAaTPHULBI K 3THM (OopMam.
48. Yto Ha3bIBaeTCS AAPOM MATPUILIBL, M KaKas KOMaHJIa UCIIONB3YeTCs Ul €r0 HaXO0XKACHHUS.
49. Kakas koMaHJa MMO3BOJIAET PemIaTh MaTPHIHbIC YPaBHEHU?

OmnucaHue TEXHOJIOTHU TIIPOBEACHUA

CpencTBo KOHTPOJIS, OPraHU30BaHHOE KaK CIennanbHas Oecea mpernoaBaTelis ¢ 00yJaroMes Ha TEMBbI, CBSI3aHHbBIC
C M3y4aeMoH AMCIMIUIMHOM, M pacCYNTaHHOE Ha BhISICHEHHE 00beMa 3HaHUiT 00y4aroIerocs Mo onpeeiecHHOMY pa3iely, TeMe,

mpobieme u T.1I.

J1st onleHUBaHUS pe3ynbTaToB OOyUeHHUs Ha 3a4eTe UCIOJB3YIOTCS CleAyIollue Mokazatenu: 1) 3HaHue yuyeOHOro
Marepualia W BJaJCHUE MOHATHHHBIM anmapaTtoM; 2) yMEHHE CBS3bIBATh TEOPUIO C MPAKTHKOH; 3) yMeHHE MPUMEHSTH

pUOOpETEHHBIE HABBIKH, pEIIaTh NPeIOKeHHbIE 3a]a4ul; 4) BllalcHUEe Pa3InuHbIMU METOAAMH PEIICHHS 33/1a4.

I[J'ISI OLCHHBAHUS PE3YJIbTATOB 06yqu1/I$[ Ha 3a4€TC UCIIOJIb3YCTCA — 3a4YTCHO, HC 3a4YTCHO.

CooTHomIeHNE HOKaSaTeJ'IefI, KPUTCPHUCB U LIKAJIbl OLICHUBAHUA PC3YJIbTATOB O6y‘I€HI/IiI.

JIFOOBIM TpeM (YeThIpeM) U3 MEPEUHCIICHHBIX MoKa3aTeneil. OOyJaroIuics
JIEMOHCTPHPYET OTPBIBOYHBIC, (PparMeHTAPHBIC 3HAHHUS,

YpoBeHb
Kpurepuu onieHrBaHus KOMIETEHUUN c(hOpMHUPOBAHHOCTH [IIxana oneHOK
KOMIIETEH-
U
OO6yyaronuiicss B IOJHON Mepe BiaJeeT MOHITHIHBIM alnapaToM JTaHHOU [ToBbllIEHHBIN 3auTeHo
obOnacT HaykW (TEOPETHYECKUMH OCHOBAMH IHCIMIDIMHEI), CIIOCOOCH YPOBEHb.
MPUMEHSTh TEOPETUUECKUE 3HAHMS ISl pELICHUS IPAKTUUECKUX 3a1au. .
ba30BbIil ypOBEHB.

OO6yyaromuiics BliajieeT MOHATUHHBIM alnapaToM JaHHOW 00JIaCTH HAayKd IToporoseiii
(TeopeTHUeCKMMHU OCHOBaMU JUCIMILTNHBI), CIOCOOEH pemaTh 3ajauu, HO, YPOBEHb.
JIOTTYCKaeT OLTUOKH.
OOyuaromuiicss ~ BiajgeeT  YacTUYHO  TEOPETHYECKHMMH  OCHOBAaMHU
JTUCIHTUIAHBL, parMeHTapHO CIIOCOOCH peIIaTh 3a/1a4H, TOMyCKaeT MHOTO
OIIHMOOK.
OTBET Ha KOHTPOJIbHO-U3MEPUTEIbHBIH MaTepual HE COOTBETCTBYET Hezauer

JIOTTyCKaeT TpyObie OMMOKH, HE YMEET peniaTh 3a/1aum.
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