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1. ey 1 3a1a4M 0CBOEHUSI AMCUUIIJIMHBI (MOTYJIs1)

[{enbr0 OCBOCHUSI TUCITUTUIMHEI SIBIISICTCS TIONyYEHUE CTYJICHTAMH MPAKTUYECKUX HABBIKOB Pa3pa0dOTKH
MpOrpamMM U IPHJIOKEHUN B COBPEMEHHBIX MPUKIIATHBIX MATEMATHYECKUX TTAKETaX.

3amauaMu OCBOEHUS JUCITUTIIIUHBI SIBJISTIOTCS

— M3y4Y€HUE BUOB MATEMATHUYECKUX MMAKETOB MPUKIIATHBIX MPOrPAMM JUIsl UCIIOIb30BaHUS UX B CBOEH
PO eCCUOHAITBHON JEATETLHOCTH;

— U3y4YCHHE OCHOB Pa0OThI C COBPEMEHHBIM MaTEeMaTHUYCCKUM MTAaKeTOM KOMITbIOTEpHOM anreopsr Maple;

- MMOJIy4EHHE HABBIKOB pabOTHI C pa3IMYHBIMU THIIAMHU JaHHBIX B MareMaTHuecKux makerax Maple u
MATLAB,;

— TOJy4YeHUE HABBIKOB Pa3paOOTKH COOCTBEHHBIX IMPHUIOKEHUNH C HMCIOJb30BAaHUEM BO3MOXKHOCTEH
Mmaremaruieckux nakeros Maple u MATLAB.

2. IlepeyeHb IVIAHUPYEMBIX Pe3yJbTATOB OOY4YeHHMs] O AUCHUIVIMHE (MOAYJI0), COOTHECEHHBIX C
HHANKATOPAMM JTOCTHKEHUS] KOMIIeTeHUM I

Koa u HaumenoBanue Kon u HaumeHnoBanue [Inanupyemblie pe3ynbTaTbl 00yYeHUS O
KOMIIETCHIIUH WHJIMKAaTOpa JOCTUKEHUS JTUCIUILINHE, 00eCeunBalolIne JOCTIKEHNE
KOMITETEHIINU IUTAaHUPYEMBIX pe3ynbTaToB ocBoeHust OIIOI]
[K-1 Cnoco6en|I1K-1.4 JleMoHCTpUpyeT|3HAET
MPOEKTUPOBATh u[paboTocrocoOHOCTh - 0a3oBble  TPUHIUIBI  YHCIEHHBIX U
pa3pabaTsIiBaTh MPOrPaMMHOTO  00ecIleYeHHs],|CUMBOJIbHBIX BBIYMCIICHUH Ha KOMITBIOTEPE;
[IPOrpaMMHOE 00€CTIeUeHUE |CTPYKTYpbl  JaHHBIX,  0a3bl|- NPUHLMIIBI UCIOJIb30BAHUS, XapAKTEPUCTUKH,
JaHHBIX WA  MPOTPAMMHBIX|CIIOCOOBI OpraHU3aIMK BBIYUCICHUN, KOMaHIbI
uHTEepdEiicoB CHUCTEMBI CUMBOJIbHBIX BHIYMCIICHHI;
yMeer

- AHATM3UPOBaTh W BBHIOMpPATh KOHKPETHBIC
MaTeMaTHYeCKue  MakeThl JUIsl  pEelIeHus
MOCTaBJICHHBIX  HAayYHO-UCCIIEI0BATEIbCKIX
3ajay;

- TNPUMEHATh  METOABl M CpeiCTBa
IPOEKTHUPOBAHUS IPOrPAMMHBIX HHTEp(]ENCcoB;
BJIajieeT HABBIKAMH

- UCTIOJIb30BAaHUS MAaTEMATUYECKUX MTAKETOB IS
pemeHHs MOCTaBJICHHBIX
HAY4YHO-MCCIIEJOBATEIbCKUX 3a/1a4;

- CO3JaHMsI NPWIOXKEHUH C TpaduyecKum
uHTepdeiicoM Noab30BaTENs;

- JeMOHCTpauuu palboTbl  pa3zpaboTaHHOMN
porpaMMsl ¥ rpaduueckoro uHTepdeiica.

3. Yka3aHnue MecTa IUCHUILUINHBI (MOYJIs) B CTPYKTYpe 00pa3oBaTebHOii MporpaMMbl

Jannas nucruruinHa (MOAynb) BkitoueHa B biok «/{uctunmunel, mogynu» b1.B.JIB.02.01 ocHoBHOI
npodeccuoHanbHoi oOpazoBaTenbHOl mporpammbl 01.03.02 Ilpuknannas maremaTnka ¥ HMH(OpMaTHKa |
OTHOCHTCS K 4acTH, pOpMHUpYyeMOi ydaCTHUKaMU 00pa30BaTeIbHbIX OTHOIIEHUH y4eOHOr0 IUIaHa.

Ne TTpe/IecTByoIHe AHCIATIHHDI Kon n HanMeHOBaHUE UHIMKATOPA
n/m JOCTHKEHUS] KOMITETCHITUH

1 [IIporpammupoBanue s 3BM OIIK-5.1, OIIK-5.2

2 |KoMmbroTepHOE MOJEIMPOBAHHE B MATEMAaTHUYECKUX CpeJlax OIIK-2.3, OIIK-1.2

3 |[Iporpammuposanue i 9BM OIIK-5.1, OIIK-5.2




KomneioTepHoe MofienupoBaHue B MaTeMaTHUYECKUX Cpeax

OIIK-2.3, OIIK-1.2

[IporpammupoBanue niis 9BM

3HATh:

— NPUHIMIBI 1 METOA0JIOTHIO TTOCTPOSHUS AJITOPUTMOB;

YMETB:

— IPOEKTHUPOBATH MPOrpaMMHbIE AJITOPUTMBI U PEATU30BHIBATD

IIPOrpaMMHUPOBAHUSL.

KomMmmbsroTepHoe MoJIeTMpOBaHKE B MATEMATHIECKUX CpeIax
3HATH:

— OCHOBHI paboThl B Matematrueckom makere MATLAB,;
YMETh:

HUX C IMIOMOIIBIKO COBPEMCHHEBIX CPEACTB

— BU3YAJIM3UPOBATH U HUHTCPIPECTUPOBATH PE3YIbTAaThbl BEIYUCIUTEIIBHOI'O SKCIICPUMECHTA,

BJIAJIETh!
— HaBbIKAMHU COCTaBJICHMsI aJrOPUTMOB M IMPOTrPAMMHUPOBAHMSI Ha SI3bIKE MATEMAaTUYECKOrO IaKeTa
MATLAB.
Ne Konx n HanMeHOBaHME HHIMKATOpa
[Tocneayroiue NUCHUTIIMHBI
n/m JIOCTHIKEHUS] KOMITIETEHIIUU
1 |KommbroTepHOE U MaTeMaTUYECKOe MOICIIUPOBAHNE OIIK-3.1, OIIK-2.2, OIIK-4.2
2 |KoMmbroTepHOE MOJEITMPOBAHKE CITyYaifHBIX ITPOIIECCOB OIIK-2.3, OIIK-1.2
3 KommproTepHoe MopenupoBaHue npouecca neopMUPOBaHUS OITK-2.2, OIK-3.2, TIK-4.3
JJIEMEHTOB CTPOUTENbHBIX KOHCTPYKIIUI
4 |JIuHeliHOE U HETMHEMHOE MPOrpaMMHpPOBaHUE OIIK-4.3, OIIK-1.2
5 |KommbroTepHoe U MaTeMaTuuecKoe MOJCIMPOBAHUE OIIK-3.1, OIIK-2.2, OIIK-4.2
6 |KommbroTepHOe MOJEIUPOBAHKE CIYYaHBIX MPOLIECCOB OIIK-2.3, OIIK-1.2
v KomneroTepHoe MozenupoBaHue npouecca ne(pOopMHUpPOBAHUS OITK-2.2, OTK-3.2, TIK-4.3
3JIEMEHTOB CTPOUTEIbHBIX KOHCTPYKIIUI
8 [|/luneiiHoe M HETMHEWHOE MPOTPAMMHUPOBAHHE OIIK-4.3, OIIK-1.2

4. O0beM IUCHUIUIMHBI (MOAYJISI) B 3a4eTHBIX €IMHUIAX € YKa3aHHEM KOJIM4YeCTBA aKaJeMHUYeCKHX
YacoB, BbIJE€JIEHHBIX HA KOHTAKTHYI0 PadoTy o0ydamommxcs ¢ npemnoaaBarteieM (10 BHAAM y4eOHBIX
3aHATHH) U HA CAMOCTOSATEJIbHYI0 padoTy 00y4yaromuxcs

Cemectp
N3 Hux yacsl Ha
Bun yuebHOH paboThl Beero MPaKTHIECKYIO
Hacos TIOATOTOBKY 4
KonTakTHas padora 32 32
[pakTuueckue 3austus (Ip) 32 0 32
Muast kouTakTHasi padoTa, B TOM YHCJIe: 0,8 0,8
KOHCYJIBTAIINH 110 KypCOBO# paboTe (ITPOEKTY), 04 0.4
KOHTpOJbHBIM paboTtam (PI'P) ' '
KOHTaKTHas paboTa Ha aTTecTaluio (caaJa 3a4era,
3a4yeTa ¢ OICHKOH; 3aIlIUTa KypCOBOW paOOThI 0,4 0,4
(mpoexTa); caada KOHTpOJbHBEIX padoT (PTP))
KOHTaKTHas paboTa Ha aTTECTAIHIO B CECCUIO
(KOHCYJIbTAIUS TIePeT PK3aMEHOM U C/laya dK3aMeHa)
Yacepl HAa KOHTPOJIb 4 4
CamocrositensHas pa6ora (CP) 35,2 35,2
O0mas TPy10eMKOCTh TUCHUILIUHBI (MOIYJIS)
4achbl: 72 72
3a4eTHbIEC eIUHHUIIbI: 2 2




5. Coaep:xxaHue IUCHUILIMHBI (MOIYJisl), CTPYKTYPHPOBAaHHOEe MO pa3jaejaM (TeMaM) C yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMU4YeCKHX YaCOB U BU/I0B YUeOHBIX 3aHATHI
5.1. TemaTnueckuit 1iaH AUCUMUILUIUHBI (MOJTYJIS)
KonTakTHast padota (110 yueOHBIM
3aHATHM), Yac. Kon
HWHJIUKATOP
% JIEKIUHU I13 JIP Bcero a
Ne Paznesnsl AUCIUITIHHBL S 1 Cp qac > | mocTKeHn
Q .
o W3 HUX Ha W3 HUX Ha W3 HUX Ha A
MpaKTH- MpaKTH- TpaKTH- KOMIICTCHIT
BCCTO YECKYHO BCCTO YECKYIO BCECTO YECKYHO nu
HOAro- HOAro- MHOAro-
TOBKY TOBKY TOBKY
L pazzaen. [IporpammupoBanue B
MateMaTrueckoM nakere Maple
11, Komanbt } npeoOpazoBaHus 4 2 5 4 [K-1.4
BBIPKCHHIA.
12, I'paduxn u anumanus. Ilakers 4 2 3 5 [IK-1.4
rpaduuecKux KOMaH/I.
13, MaremaTuueckuii  aHaNIU3 B 4 2 5 4 [K-1.4
Maple.
14, Pewenne YpaBHEHUH ul 4 2 ) 4 [IK-1.4
HEPABEHCTB.
15, JIuneiinas anredpa u BEKTOPHBIH 4 2 5 4 [K-1.4
ananus B Maple.
1.6. |IIporpammupoBanue B Maple. 4 4 4 8 [IK-1.4
2. |2 paznen. IlporpaMmmupoBaHue B
MaTEMaTUYECKOM TaKeTe
MATLAB
Tunel  JaHHBIX — MACCHBBI
2.1. [cneuunanbHOTO BUA B| 4 2 2 4 TIK-1.4
MATLAB.
M-daiinsl CLICHapuEB "
0 p, |bymewmit. - Dymapm ¢l 2 42| 62 | TK-14
MIepEMEHHBIM YHUCIIOM
aprymenToB. Kiacc InputParser.
Cozanne  NpuIOKEHHH ¢
23 rpaduyeckum uHTepdelicom 4 10 10 20 [IK-1.4
" |[momp3oBarens (Graphical User '
Interface (GUI).
Coznanue npuinoxeHuid Apps B
2.4, 4 4 4 8 IK-1.4
MATLAB
3. |3 pa3znen. NHast koHTakTHAsA
pabota
3.1. |NHas koHTaKkTHas paboTa 4 0,8 IIK-1.4
4. |4 paznen. Kontpons
4.1. |3auer 4 4 IK-1.4




5.1. I[IpakTruueckue 3aHATUS

No
pas3n

HaumenoBanue paznena
Y TEMBbI IPAKTUYECKUX
3aHATHI

HanmMeHnoBaHue u conep:kaHue NPaKTUIECKUX 3aHATUN

Komanabr
npeoOpa3oBaHMs
BBIPAKCHU.

Hauanmo pabotel ¢ MaTtemarudeckum maketom Maple. 3HakomcTBO C
unrepdeiicom Maple.

Pexxumbr untepdeiica Document Mode u Worksheet Mode. Pesxumbr BBoa
Math Mode u Text Mode. Cunrakcuc koman Maple. OcHoBHbIE 00BEKTHI U
TUIMBI AaHHbIX. Onepanuy OlleHUBaHMs BbIpakeHHi. CTPYKTYphbl TaHHBIX B
Maple: mocienoBaTenbHOCTh, MHOXECTBO, CIIUCOK, MaccuB U Jp. CrocoOsI
3aaHus (pyHKIMHA W 3aMeHa mepeMeHHbIX. Komanabl mpeoOpa3oBaHus
BBIPaKCHUM.

I'paduku u aHMManus.
[Takets! rpaduyeckux
KOMaH/I.

[Moctpoenue rpadukor M anumanus B Maple.

JiBymepubie rpaduku. HMcmonszoBanue Plot Builder. Komanma plot u ee
napameTrpel. ['padpuk ¢GyHKIMH B TOJSAPHBIX KoopauHaTax. [ 'padux
napameTpudecko kpuBod. Heckoinbko TpadukoB B OJHOH CHCTEME
koopauHart. ['paduk kpuBoii mo Toukam. Komanser nakera plots: implicitplot,
textplot, pointplot, display, inequal u nap. JIBymepHble rpaduueckue
ctpykTypbl. Tpexmepnbie rpadpuku. Komanna plot3d. Komanasr nakera plots:
implicitplot3d,  pointplot3d, textplot3d, spacecurve. TpexmepHbie
rpaduyecKue CTpyKTYypHl.

Anumanus rpadukos. [lakersl rpadudeckux komana. O030p KOMaH| TaKeTa
plots. O630p komana mnakera plottools. MiroctpaTuBHbie Tpaduyeckue
KOMaH/Ibl IPYrux makeros (Student u mp.)

Maremarnyeckuii aHaims
B Maple.

MaremaTtrueckuii ananus B Maple.

KomaHapl npsIMOro M OTJIOKEHHOTO JEWCTBUA. BpIUMCIIEHHE MpENesoB U
npou3BOAHBIX. MccrnemoBanue  ¢GyHKIMA. Pasnmokenne B pag |
anmpokcuMarus Gyaknuii. CymMMa 1 ipou3BenieHue psiia. MHTerpupoBaHue.
HHTerpanbHbie TpeoOpa3oBaHus.

Pemenne ypaBHenuii u
HEPABEHCTB.

Pemrenne ypaBHEHUN U HEPABEHCTB, CUCTEM YPAaBHEHUN U HEPABEHCTB.
AHanuTHyYecKoe pelIeHUe anredpandeckux ypaBHEHHUI U HEPaBEHCTB,
koMaHga Solve. UmuclieHHOE pelleHHe YPaBHCHUH M JpPYyrue CrelualibHbIe
KOMAH/IbI.

Jluneilinas anrebpa u
BEKTOPHBIN aHAJIN3 B

Maple.

Jluneitnas anreOpa u BeKTOpHBIH aHanu3 B Maple.

BekropHas anreOpa: crmocoObl 3aJaHMs BEKTOPOB, CIIOKEHHE BEKTOPOB,
CKaJISIpHOE, BEKTOPHOE MPOM3BEIEHUE BEKTOPOB U YTOJI MEXKIY BEKTOpaMH,
HOopMa BekTopa. JleiicTBug ¢ MaTpuLaMH: CHOCOOBI 3aJaHMsl MAaTpHIL,
OIIpENICJIEHUE pa3Mepa MATPHIbI, ONEpallud CO CTPOKAMU M CTOJIOLAMU
MaTpULbl, JEMCTBHS €  MaTpUllaMM, OIpPEAEIUTENIM, MHHOPBl H
anreOpanveckue JOIMOJIHEHUS, paHr W cJeJ MaTpulpl, oOpaTHas u
TPaHCIIOHMPOBAaHHAs MAaTpHIlA, HOPMa MAaTpHIbl, OINPEACICHUE THUIA
MaTpHUIIBI.

[IporpammupoBanue B
Maple.

BBenenue B nporpammupoBanue B Maple.

byneBa anredpa B Maple. YcioBusiii oneparop. Oneparopsl nukia for u
while. UrepatuBHbie koManabl: Seq, add, mul u np. O6G30p omepaTopoB
nporpammupoBanus.  [lomp3oBarensckue — mpoueaypsl B Maple:
(bYHKIIMOHATIBHBIE ONIEPATOPhI U HAITHCAHKE MPOCTHIX POLIEAYP.

[IporpammupoBaHue B
Maple.

OcHoBsl iporpammupoBanus B Maple.

Coszmanue mporeayp. O6mme cBemenust o mpoueaype Maple. Cunrakcuc
mpouenaypsl. Bo3Bpar HECKONbKMX 3HAYEHWH W3 TMpouenypsl. BeiBox
OIMCaHMsI TPOIENYpPhl HA dKpaH. JIoKampHBIE M TIIOOAThHBIE TTEPEeMEHHBIC.
PaGora ¢ aprymentamu mporenyp. BeiBoa coobmieHuit 00 ommodkax, BbIXO.
u3 npoueaypsl. Cozianue Moaynei, naketoB, oubnnorek. Padora c daitnamu:
COXpaHEHHUe, 3amuch, uTeHne u3 Qaiina. Co3ganue




rpapuyeckux npwiokeHuid Maplets: ¢ momomrsro Maplet Builder, ¢
MOMOIIBIO0 KoMaH 1 maketa Maplets.

Tumnbl JaHHBIX — MacCUBBI
CIEMAJIbHOTO BU/IA B
MATLAB.

Pabora ¢ pasnuuasiMu Trmamu qaHHsix B MATLAB.

Yucnossie hopmaTel. Pabora co crpokamu B MatLab. CuMBoibHBIE BEKTOPBI
(char — maccuBbl pazmepHocTH 1xn). CUMBOJIbHBIC MAaTPHIIBL. THIT JAHHBIX —
cTpykTyphl. Ctpykrypa 3amuceil. Co3gaHue CTPYKTyp M JOCTyH K HX
KoMnoHeHTaM. DyHKUUA co3naHus CTPyKTyp. lIpoBepka umeH moned u
cTpykTyp. DyHKIMM noJed CTpyKTyp. DyHKIMS BO3BpaTa MMEH IOJEH.
@yHKIMA  BO3Bpara  COIEPKMMOIO  IOJEW  CTPYKTyphl. DyHKIHUA
MpUCBaNBaHUs 3HAYCHHUM mojsM. Y najenue nojiei. [IpumeHeHne maccuBoB
CTpyKTyp. MaccusBsbl siueek. Co3nanue maccuBoB siueek. Co3naHue sdyeek ¢
nomortipio ¢pyHkiwu cell. Buzyanuszanus maccuBoB siueek. Co3aHne MaccuBa
CHMBOJIBHBIX SY€eK M3 MaccuBa CTpok. DyHKIMHM MpeoOpa3oBaHHs THIIOB
JAHHDBIX.

M-aiinel crienapueB u
byakumiA. DyHKIIUH ¢
NEPEMEHHBIM YHCIIOM
aprymenToB. Kiacc
InputParser.

CtpykTypa 1 cBOWCTBa (paiiIoB-CIIeHapHeB U (BailioB-pyHKIHIA.

CrtpykTypa u cBoiicTBa (aitnos-cuenapueB. Ctpykrypa M-daitna- pyHkiuu.
Craryc mepemenHbIXx B (pyHKIumsax. Komanma rio0anu3anvu mepeMEHHBIX
global. Vcnonb3oBanue noadynkmnuii. O6paboTKa OMKMOOK U KOMMEHTAPHH.
BeiBog cooOmienuii 00 omubOkax. dynkius lasterr u odopaborka ormboK.
@OyHKIUN ¢ MEPEeMEHHBIM YUCIIOM apryMeHToB. DyHKIMM mojcueTa Yucia
aprymenToB. [lepemennsie varargin u varargout. Kimacc InputParser.

Co31aHue NpUIIoKeHUH ¢
rpaduyecKum
nHTepericom

nosas3oBaresst (Graphical

User Interface (GUI)).

[ToryaBTOoMatudeckuii ciocob coznanne GUI ¢ momonipro nacrpymenta GUI
Layout Editor.

CocraB u HazHauenue cpeacts nporpammupoBanus GUIDE. Otkpeitue okna
unctpymenta GUIDE. Oxno co3nanus HoBoro npunosxkenus ¢ GUI. CpoiictBa
oobexToB GUI. Tlpumep 3aganust KHONKK U paboTa C MHCIIEKTOPOM CBOWCTB
00BEKTOB. Bui BceX KOMIIOHEHTOB U PEJAKTHPOBAHUE X CBOMCTB.

Cozranue npuinoXeHui ¢
rpaduyecKkum
uHTEepdeiicom

nosas3oBares (Graphical

User Interface (GUI)).

KoHcTpynpoBanme MeHIO 1 KOHTEKCTHOTO MEHIO B mpritoxkeHusix ¢ GUI.
KonctpyupoBanue MeHto okHa mnpuioxenus ¢ GUI. Koncrpyuposanue
KOHTEKCTHOTO MEHIO OKHa mpuiokeHus ¢ GUI.

Coznianue npuioxKeHui ¢
rpadpu4ecKuM
uHTepdeiicom

nosnb3oBatesst (Graphical

User Interface (GUI)).

Coznanne mnaHenu HHCTpyMeHTOB. CTaHOapTHbIE JIUAIOrOBbIE OKHA
MATLAB.
Hcnonp3oBaHue  penakropa  NaHENIW  UMHCTpyMEHTOB.  JloOaBiieHue

IpeaoIpeesieHHbIX KHOMOK. JloOaBineHne M yjaajeHue pasjeiuTesen.
JloGaBieHne KHOMOK, OINpEAeNeHHBIX IoJib3oBareneM. J[Ba BHIa KHOIOK
nanenu uHctpymenToB: Push Tool u Toggle Tool.

Hab6op nuanorossix okoH. CripaBka Mo JMajOroBbIM OKHaM U WX CBOMCTBA.
PaGota ¢ mnpocThIMM  HMAJOTOBBIMH  OKHaMH. JlMajmoroBble  OKHa
MHOXECTBEHHOTO Tuma. JluajoroBele OKHa  (DailyIOBBIX  Oleparui.
JluajaoroBple OKHAa YCTAaHOBKM I[BeTa W MpU(TOB. JlManoroBsle OKHA
I1apaMeTpOB CTPAHUIBI M NevaTh. [[pyrue 1uamoroBsle OKHa.

Co3nanue NpuIoKeHui ¢
rpadpu4ecKuM
uHTepdeiicom

nosas3oBareis (Graphical

User Interface (GUI)).

«Pyunoit» nporpammuslii criocob cozpanust GUI (GUI programmatically).
Co3nanue «BpY4HYIO» dIeMEHTOB ympasieHus uicontrol: Check boxes,
Editable text fields, Frames, List boxes, Pop-up menus, Push buttons, Radio
buttons, Sliders, Static text labels, Toggle buttons. 3aganue noMOTHATENEHBIX
napaMeTpoB B (YHKIHMSAX 00paboTku coObiTHil. CKpbiTHE yKa3aTenen
oobekToB npuioxkenuss ¢ GUI. [lomyuenune ykazaTeneil Ha OOBEKTHI
MPUIOKEHUS B QYHKIUAX 00pabOTKH COOBITHI,




¢ynkuus guihandles.
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Co3anne NpuIOKEHUN
Apps 8 MATLAB

Co3nanue 1 3amycK MpOCTBIX MPUIIOKEHUH ¢ ucnonb3oBanueM App Designer.
Hanucanue xoma B App Designer Code View: ympaBiieHHE KOMIIOHEHTAMH,
byukuusamu u ceoricrBamu. Hanmucanue Callbacks 8 App Designer. Co3nanmue
Callback Function. Mcnionib3oBanue Bxonubix aprymentoB Callback Function.
ITouck Callbacks B xoxe. Vnmanenue Callbacks. Orobpaxenne rpadukoB B
App Designer: Bbi30B rpaduueckux QyHKIHA, 0TOOpaxkeHue TrpaduKoB C
UCIIOJIb30BAHUEM JIPYrMX THIOB oceld. ['paduueckue QyHKIMH HE
nojaaepkuBaembie B App Designer.

10

Coznianue npuinoxeHun
Apps 8 MATLAB

ITporpaMMHoOe co3anue npuioxeHuit Apps.

[IporpaMmHOe CO3/1aHKE U PEIAKTUPOBAHKE IPHIIOKEHHUS C UCIIOIb30BaHHEM
Ul figures (¢pynxums uifigure). IlporpamMmHOe co3iaHKME NPHIOKEHUHA C
Ucrosp3oBanueM GyHkuuu figure: cospaHue HOBBIX HPHIOKEHHH M SKCIIOPT
u3 GUIDE.

5.2. CamocrosiTenpHasi paboTa o

OyJaroImuxcs

Ne | HaumenoBanue pazaena .
CopepxaHue caMOCTOSTENbHON pabOThI
pa3a| JUCLMILIMHBL U TEMBI
Komanpt Hauaio pa6oTsl ¢ Mmarematndeckum nakerom Maple.
1 npeoOpa3oBaHus [ToaroroBka kK mpakTu4eckoii padore.
BBIPAKCHUI.
I'paduku u anumarus. |[locrpoenue rpadukoB M anumanus B Maple.
2 [MTaxers! rpaduuecknx |[loaroroBka k mpakTHueckoi padore.
KOMaH/I.
MareMaTtrueckuii ananus|MaTtemarudeckuii ananu3 B8 Maple.
3 B Maple. [ToaroroBka kK mpakTu4eckoii padore.
4 Pemenve ypasuenuii n |PellieHNE ypaBHEHUI U HEPABCHCTB, CUCTEM YPaBHEHHUI U HEPABEHCTB
HEPaBEHCTB. [ToaroToBka kK mpakTU4eckoil padore.
Jluneiinas anrebpa u  |JIuHeiHas anreOpa 1 BeKTOpHBIH aHaiu3 B Maple.
5 BeKkTOpHBIN aHanu3 B |[loaroroBka k mpakTuieckoii padore.
Maple.
6 IIporpammupoBarue B |BBenenue B mporpammuposanue B Maple
Maple. [ToaroToBka kK mpakTU4eckoii padore.
Tuns! nasaeix — MmaccuBbl|OcHoBHBIE TUITBL JaHHBEIX MATLAB
7 cnenuanbHoro Buaa B |[loaroroBka k mpakTuueckoil pabdore.
MATLAB.
M-aiinel ciienapueB u |CTpyKTypa U CBOMCTBa (hailloB-ClieHapHUeB U (PailsioB-() yHKIHH.
¢ysakuil. @yaknuu ¢ ([loaroroBka k npaktuyeckoit padote. [loaroToBka Kk KOHTPOJIBHOM padoTe.
8 IIEPEMEHHBIM YHCIIOM
aprymeHToB. Knacc
InputParser.
.. _|CoctaB n Ha3HaueHue cpeacTB mporpammupoBanuss GUIDE.
Co3nanue NpUIoKeHHi ¢
[ToaroToBka K MpakTUYECKUM paboTaMm.
rpadu4ecKuM
9 uHTEepdeiicom
noss3oBarestst (Graphical
User Interface (GUI)).
10 Coznanue npp[no)lcer[f/'] Coznanue HpIzIJ'IO)KeHI/Iﬁ AppS B MATLAB

Apps 8 MATLAB

IToaroroBka k MPaKTUYCCKUM pa60TaM.




6. MeTonuyeckue MaTepuaJbl JAJIs1 CAMOCTOATEbHOI padoThl 00yYAKIIMXCS M0 AUCHUIIMHE (MOIYJII0)

[IporpaMmMoil ITUCHUIUIMHBI NPETYCMOTPEHO MPOBEACHUE MPAKTUYECKUX 3aHATUH, MPEAIoiararoimmx
3aKpeIUICHNE M3YYEHHOro0 mMarepuaia U (OpMHUPOBAHHE Y OOYyJarOUIUXCs HEOOXOAMMBIX 3HAHHWM, YMEHUU U
HaBBIKOB. Kpome TOro, BaXHEWIIUM 3TarioM HW3YYCHHS AWCIMILIUHBI SBISICTCS CaMOCTOSITENIbHAs paboTta
0o0y4Jaronmxcsi C HCIOIb30BaHMEM BCEX CPEACTB M BO3MOXKHOCTEH COBPEMEHHBIX OOpa30BaTEIbHBIX
TEXHOJIOTHH.

B 00beM camocTosATeIbHOM paOOThI 1O AUCIIUIUIMHE BKIIOYAETCS CIICYIOIIee:

- U3Y4YEHUE TEOPETUUECKUX BOIIPOCOB I10 BCEM TEMaM JIUCLUILIUHBL;

- MOJITOTOBKA K MPAKTUYECKUM 3aHSATUSIM;

- IOATOTOBKA K TEKYILIEMY KOHTPOJIKO YCIIEBAEMOCTHU CTYAEHTOB;

- IOJTOTOBKA K BBHITIOJIHEHUIO KOHTPOJIBHON pabOTHI;

- IOATOTOBKA K 3a4ETYy.

3aJI0rOM YCIICIIHOTO OCBOCHHMS JUCIUIUIMHBI SIBIISACTCS OO0S3aTEIHHOE TOCEIICHUE MPAKTHYECKUX
3aHATHN, TaK KaK MPOITYCK OJHOTrO (TeM 0oJiee, HECKOJIBKHX ) 3aHATHI MOXKET OCIIOKHUTh OCBOCHHUE Pa3JIeioB
Kypca. Ha npakTuueckux 3aHsATUSIX TEOPETUUECKUI MaTepHal 3aKperuIsieTCs MPU BHITIOJIHEHUU 3a1aHUM.

[Tpuctynas K U3Yy4CHHUIO TUCIUIUTHHEI, 00yJaronieMycsi HEOOXOUMO B TIEPBYIO OUEPElb 03HAKOMUTHCS
¢ comepxxanrem PIIJ], a Takke METONMYECKMMH YKa3aHHUSIMH 110 OpPTraHHU3aIldd CaMOCTOSATEILHOH PabOThI U
MOJATOTOBKH K MPAKTUYECKUM 3AHATHUSM.

[Ipyn moAroToBKe K MPAKTHYSCKUM 3aHATHSIM W B paMKaX CaMOCTOSTEILHON padOTHI MO HM3y4YEHHUIO
JTUCIUILTAHBI 00YyJarOIUMCsT HEOOXOTUMO:

- IOTIOJIHUTh TEOPETUUECKUI MaTepHall C y4eTOM PEKOMEHJOBAHHOM MO IAaHHOUW TeMe JIMTepaTyphl;

- BBIMIOJIHUTH MTPAKTUYECKHE 3aJJaHHs B pAMKax U3y4aeMOM TEMBI;

- OTBETUTh Ha KOHTPOJIbHBIC BOMPOCHI MO TeMe, Hcmnoib3ys marepuanbl ®OC, nmubo TrpynmoBbie
VHIUBUyAJIbHBIE 33JIaHUS, TOATOTOBIICHHBIEC MPENOIABATEIEM;

- IOJATOTOBUTHCS K IIPOBEPOYHON paboTe, MPeTyCMOTPEHHON B KOHTPOJIBHBIX TOUKAX;

- NOATOTOBUTHCS K MPOMEKYTOUHON aTTECTALIUH.

Utorom wu3ydyeHus AUCHUIUIMHBI SBJISIETCA 3a4yeT. 3adeT HNPOBOAMTCA MO pacnucaHuto. Dopma
MIPOBEJICHUS 3aHITHSI MOXET OBITh YCTHAsl, MUCHbMEHHAS M B 3JCKTPOHHOM BHJE. CTYIEHTHI, HE TPOIIC/IIHE
aTTECTALNIO, TOJKHBI JINKBUIUPOBATH 3a/10JKEHHOCTh B YCTAHOBJIEHHOM IIOPSIJIKE.

7. OueHoYHbIe MATEPUAJIbI JJIsl NMPOBEAEeHNUs] TEKYIIero KOHTPOJISI YCIeBAaeMOCTH U TMPOMEKYTOUYHOM
arTecTauvy 00y4armMXcs N0 JMCUUILINHE (MOTYJII0)
7.1. IlepedyeHb KOMIIETEHIIMH ¢ yKa3aHUEM ATaroB MX (JOPMUPOBAHMSI B IPOLIECCE OCBOCHUS UCIUTIIIMHBI

Kon n HanmeHoBaHue
Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHEL . Bun onenounoro
WH/INKAaTOpa KOHTPOJIMPYEMOM
/1 (Momyms) cpencTaa
KOMITETEHIIUU

1 |Komannel mpeoOpa3oBaHus BIpaKEHHH. [1K-1.4 YcTHBIN onpoc.

5 I'padukn u anumanus. IlakeTs! rpadpuuecknx [K-1.4 Ve ompoc.
KOMaH/I.

3 [Maremaruueckuii ananu3 B Maple. [1K-1.4 YcTHBIN onpoc.

4 |Pemenue ypaBHEHU 1 HEPABEHCTB. [1K-1.4 YcTHBI onpoc.

5 Jluneitnast anreOpa W BEKTOPHBIM aHANU3 B [IK-1.4 Vernsiii ompoc.
Maple.

6 |[IporpammupoBanue B Maple. [1K-1.4 Ycerabii onpoc. Tecr.
THIBI TaHHBIX — MACCUBBI CIICIHATBHOTO B .

7 [1K-1.4 YcTHBI onpoc.
B MATLAB. P
M-daiinbl cueHapreB U QyHKIUNA. OYHKINH C N P—— onpoc.

8 |mepemenubiM umcioMm aprymentoB. Kiacc IIK-1.4

KonTponbHas pabora.

InputParser.




Co3nanue TpPUIOKEHUH C  TpapUuecKum
9 |unrepdeiicom mompzoarens (Graphical User [1K-1.4 YcTHBIH ompoc.
Interface (GUI).
10 |Co3nanue npunoxxenuit Apps 8 MATLAB [1K-1.4 YceTHBI onpoc.
11 [Wnas xoHTakTHas paboTa I1K-1.4 KontponbHas padoTa.
12 |3auer [1K-1.4 VYcerHbIl onpoc.

7.2. TUMOBbIC KOHTPOJIBHBIC 3aJIJaHKsI HJIM WHBIC MAaTEPHAJIbl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, HEOOXOTUMbIE
JUTsl OLICHKY 3HAHWW, YMCHHI U HABBIKOB U (WUJIH) OIbITA MPO(ECCHOHATBHOM NCSITEIbHOCTH, XapaKTePU3YIOIIHX
aTarnbl HOpMUPOBAHKS KOMIIETCHIUI B ITPOIECCE OCBOCHUS AUCIUTUINHBI

JUTSL IPOBEPKH C(HOPMHUPOBAHHOCTH HHIUKATOPA JOCTHOKEHUS KoMmeTeHiuu [1K-1.4

TuroBbie KOHTPOJILHBIC 3aJIaHKSI M MHBIE MAaTEPHAIIBI TEKYIIETO KOHTPOJIS YCTIEBAEMOCTH Pa3MeIeHbI 110
anpecy DOHMOC Moodle https://moodle.spbgasu.ru/ Kadeapsr / HWHpopMalMoHHBIE TEXHOJOTUH /
BAKAJIABPUAT u CIIEHUAJIATET - xadenpa UT / Hanpasnenust noaroroBku [IMU u UCT (6akanaBpuar)
/ TIporpaMMHUpOBaHUE B MATEMAaTHYCCKHUX ITAKETaX

7.3. CucreMa OIEHUBAHUS PE3yNbTATOB OOY4YEHMs] MO AUCHMILIUHE (MOIYIIO) MPHU MPOBEACHUU TEKYILEro
KOHTPOJISI YCIIEBAEMOCTHU

OneHka «OTINYHO» 3HAHUS:

(3auTeHo) - CUCTEMaTU3UPOBaHHbIE, INTyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pa3jeiiaMm
JUCLUIUIMHBL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOASIINM 3a IIpe/elibl yueOHOM
IPOrpaMMBl;

- TOYHOE HCIIOJIb30BaHUE HAyYHON TEPMUHOJIOTUHU, CHCTEMAaTUYECKH TPAMOTHOE U
JIOTUYECKH NPaBUIbHOE U3JI0’KEHUE OTBETA HAa BOIIPOCHI;

- IOJIHOE U I1yOOKO€ YCBOCHHE OCHOBHOM M JIONOJIHUTEIbHOM JIMTEpaTypHl,
PEKOMEH1I0BaHHOM paboyeil MporpaMMoi Mo AUCUUILIMHE (MOAYIIIO)

YMEHUSL:

- yMEET OPUEHTHPOBATHCS B TEOPUSAX, KOHLENIUAX U HAPABICHUSIX AUCLUIIINHBI U
JIaBaThb UM KPUTUYECKYIO OLIEHKY, HCIIOJIb3Yysl HAyUYHbIE JOCTUKEHUS IPYrUX
JUCIUIINH

HaBBIKU:

- BBICOKHI YpOBEHb c()OpMHUPOBAHHOCTH 3asIBJICHHBIX B paboyeil mporpamme
KOMIICTEHIUIA;

- BJIaJIC€T HaBbIKAMU CAMOCTOSITEIILHO U TBOPYECKH pelIaTh CI0KHBIE MPOOIEMbI U
HECTaH/IapTHbIE CUTYalUH;

- IPUMEHSET TeOPeTUYECKHEe 3HAHUsI [T BbIOOpa METOIUKHU BBITOJHEHUS 3a1aHUH;
- FPaMOTHO 00OCHOBBIBAET X0/ PEIICHUS 33/1aY;

- Oe3ynpeyHo BiIajieeT UHCTPYMEHTapHeM y4eOHOM TUCIUIUIMHBL, YMEHHE €ro

3¢ (HEeKTUBHO UCIOIH30BaTh B IOCTAHOBKE HAYYHBIX M MPAKTUYECKHUX 33]1aY;

- TBOpUECKasi CaMOCTOsTeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKUX/Ta00PaTOPHBIX 3aHITUSX, AKTUBHO YUaCTBYET B
IPYNIIOBBIX 00CYKICHUSAX, BBICOKUN YPOBEHb KYJIbTYpPhl UCIIOJTHEHUS 3a1aHUH




Onenka «xopoio»
(3auTeHO)

3HaHMSL:
- IOCTATOYHO IMOJIHBIE M CHCTEMaTU3UPOBAHHBIEC 3HAHUS 110 TUCLUIIIMHE;

- YCBOEGHHE OCHOBHOH U JIOMIOJTHUTEIBHOM JIUTEPATYPhl, PEKOMEHIOBAaHHOM paboueit
MIPOTrpaMMOi IO JTUCITUTIIINHE (MOIYIIIO)

YMEHMUSL:

- YMEET OPUEHTUPOBATHCSA B OCHOBHBIX TEOPUAX, KOHLIENIUAX U HAIIPABICHUAX
JUCLUIUIMHBI U JJaBaThb UM KPUTUYECKYIO OLICHKY;

- ACIIOJIb3YEeT HAYYHYIO TEPMHUHOJIOTHUIO, JINHIBUCTUYECKH U JIOTUYECKH IIPABUIIBHO
u3jaraeT OTBEThl Ha BOIIPOCHI, YMEET AejaTh 000CHOBaHHbIE BHIBO/IbI;

- BJIaJICET UHCTPYMEHTAPUEM 10 JUCLUIUIMHE, YMEHUE €T0 UCII0JIb30BAaTh B
IIOCTAHOBKE U PEIIEHUH HayYHbIX U IPO(GECCUOHATIBHBIX 3a1a4

HaBBIKU:

- CaMOCTOATEJIbHAs paboTa Ha MPAKTUYECKUX 3AHATHUSAX, YIACTUE B IPYIIIOBBIX
00CYyXE€HUSX, BBICOKHI YPOBEHB KYJbTYpPbl UCIIOJIHEHUS 33JaHUM;

- CPEHUH ypOBEHb C(POPMHUPOBAHHOCTH 3asIBJIIEHHBIX B paboueil mporpamme
KOMIICTCHITHIA;

- 6e3 3aTpyJHEeHUH BBIOUpPAET CTAaHIAPTHYIO METOUKY BBIIOJIHEHUS 3a/laHHi;

- 000CHOBBIBAET XOJ] pelIeHUs 3a/1a4 0e3 3aTpyIHEHUI

Ouenka
«YIOBIICTBOPUTEIILHOY
(3auTeHO)

3HAHUA:
- IOCTaTOYHBIH MUHUMAJILHBINA 00BEM 3HAHHH 110 JUCLIUILIMHE;

- YCBOEHHE OCHOBHOM JIUTEPATYPhI, PEKOMEHIOBAaHHOH pabovei mporpaMmoi;

- UCIIOJIb30BaHUE HAYYHOU TEPMUHOJOTHH, CTUIUCTUYECKOE U JIOTUYECKOE
W3JI0KEHUE OTBETA HAa BOIIPOCHI, YMEHHE JICJIaTh BBIBOIbI 0€3 CYIIECTBEHHBIX
OIIMOOK

YMEHHS:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLUEMIUAX U HAIPABJICHUAX 1O
JUCLUIUIMHE U J1JaBaTh UM OLICHKY;

- BJIaJICET UHCTPYMEHTApUEM YUeOHON JUCIUIUIMHBI, yMEHUE €r0 UCIIOJIb30BATh B
pPELIEHUH TUIIOBBIX 3a/]1a4;

- YMEET MO0Ji pyKOBOJICTBOM IPEMOAABATEIISI PEIIATh CTAHJAPTHHIE 3a1a4U
HaBBIKH:

- paboTa 1o pyKOBOACTBOM IPETOIaBaTENs HAa TPAKTUYECKUX 3aAHITHIX,
JIOIIYCTUMBIN YPOBEHb KYJIBTYPBI UCIIOJHEHHUS 3a/IaHUM;

- IOCTaTOYHBIN MUHUMAJILHBIN YPOBEHBb CHOPMHUPOBAHHOCTH 3asIBJICHHBIX B
paboueii mporpaMMe KOMIETESHIIHIA;

- UCTIBITHIBAET 3aTPYIHCHUSI IPU 0OOCHOBAHUM AJITOPUTMA BHITIOJIHEHUSI 3aJaHI I

Orenka
«HEYIOBJIETBOPUTEILHOY
(He 3a4TeHO)

3HaHMSL:
- (hparMeHTapHbIe 3HAHUS 110 TUCIUILINHE;

- OTKa3 OT OTBeTa (BHIIOJHEHUS MUCbMEHHON paboThI);

- 3HaHUE OT/IEbHBIX UICTOUHUKOB, PEKOMEHI0BaHHbBIX paboueil mporpamMmoit o
JTUCIUIUINHE;

YMEHMUSL:

- HE yMEeT UCMOJIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HUINYKE TPyOBIX OMNOOK

HaBBIKU:

- HU3KUH YPOBEHD KYJbTYpPbl UCIIOJTHEHMS 3a/1aHUN;

- HU3KUH YpOBEHb C(hOPMHUPOBAHHOCTH 3asiBJICHHBIX B paboueil mporpamme
KOMIIETEHIIUT;

- OTCYTCTBHUE HABBIKOB CAMOCTOSITEIbHON pabOThI;

- HE MO>KET 00OCHOBATH AJITOPUTM BBHIIOJHEHMS 3aJaHUN

7.4. Teoperndeckre BONPOCHI W NPAKTHUUYECKUE 3aJaHUS [JI1 TPOBEACHUS MPOMEKYTOUHOW AaTTECTaLN
o0y4JaroImuxcs, HeoOXOAMMBbIC JUIsl OLICHKU 3HAHWH, YMEHUH M HABBIKOB U (WJIM) OMbBITa MPO(EeCcCHOHATBHOMI
NESTETPHOCTH, XapaKTEPHU3YIOMIUX dTambl  (OpMUpPOBaHUS KOMIIETEHIIMA B  TIPOIIECCE  OCBOCHUS
00pa30BaTeILHON IPOrPAMMEL




7.4.1. TeopeTudeckre BOIPOCHI ISl MPOBEICHHS MPOMEKYTOUHOM aTTeCcTalli 00yJaroIInXCst

Bompocsr o nmepsomy pazaeny "[IporpammupoBanne B MaTeMaTH4ecKoM makere Maple”

1. Pexxumb! untepdeiica B Maple: Document Mode u Worksheet Mode. Pexxumer BBogja Math Mode u
Text Mode.

2. Cunrakcuc komana Maple. Oneparop npucBauBanusi. Hymepanusi pe3ysibTaToB U CChUIKA Ha HUX.
OTmeHa npucBauBaHUsl.

3. OcHOBHbIC OOBEKTHI M THIIBI JAHHBIX: YHCJIA, KOHCTAHTBI, CHUMBOJbHBIC OOBEKTHI (MMEHA),
nepemenHble. KoMaHbl onpesiesienus TUNa TaHHBIX.

4. Onepalnyy OIICHUBAHUS BBIPOKCHHUH: CEMEHCTBO KOMaHJ €val, olleHMBaHWE BELICCTBEHHBIX M
KOMIUIEKCHBIX BBIPQKEHUH.

5. CtpykTypbl nanHbIx B Maple: mocienoBarenbHOCTh, MHOXKECTBO, CITCOK, MACCUB H JIP.

6. CiocoOnI 3a1anus GyHKIUHA U 3aMeHa TIEPEMECHHBIX.

7. Komanapsl mpeoOpa3oBaHus BBIPaKEHHI: YIPOIICHHE BBIPAKEHHM, pa3oKEHHEe MHOTOYICHAa Ha
MHO>KUTEJH, PACKPBITUE CKOOOK U T.1I.

8. [Toctpoenue aBymepHbix rpadukoB. Komanna plot u ee mapamerpsl. ['paduk GyHKIMH B MOJISPHBIX
KoopauHatax. ['paduk mapamerpudeckoit KpuBoil. Heckosbko rpadmkoB B OTHON cucTeMe KoopauHart. ['padux
KpHBOM I10 TOYKaM.

9. Komannp! makera plots: implicitplot, textplot, pointplot, display, inequal u ap.

10. Tpexmepusie rpaduku. Komanma plot3d. Komanasr makera plots: implicitplot3d, pointplot3d,
textplot3d, spacecurve.

11. Bpruncnenue mnpenenoB W NMPOW3BOAHBIX. MccnemoBanwe (yHKIMI: HENPEPHIBHOCTh M TOYKH
pa3pbiBa, HAXOXJACHUE HKCTPeMyMOB (GyHKIUHU. Paznoxenne QyHKIUU B psSA U ammpoKCHUManus (QYHKIIMA.
Cymma u mpowusBeneHue psga. MaterpupoBanme. VHTerpanbabie npeoOpa3zoBaHus. KomaHabl mpsMoro u
OTJIOKEHHOTO JIEHCTBUSI.

12. AHanuTHYECKOE PelICHHE alreOpandeckKuX ypaBHEHHI U HEpaBeHCTB, Komanaa Solve. UucienHoe
pelieHre ypaBHEeHU .

13. Jluneitnas anreOpa v BeKTOpHbIH aHamu3 B Maple. JleficTBus ¢ BeKTOpaMH U MaTPHIIAMH: CIIOCOOBI
3aJlaHusl BEKTOPOB M MaTpPHII, ONPEEIIEHUE pa3Mepa MaTPHUIbl, ONIEpPAIK CO CTPOKAMM U CTOJI0LIaMU MaTpPULIbI,
JEHCTBHS C BEKTOPAMH, JCHCTBHS C MaTPUIIAMHU, OTIPEACTUTENN, MUHOPHI U T.1I.

14. bynea anreopa B Maple: norudeckue KOHCTAHTBI, BBIPAXKCHUS U ONIEPATOPBI.

15. Omneparopsl MporpaMMUPOBaHHKsL: YCIOBHBIH oneparop, oneparops! mukia for u while.

16. Coznanue nporeayp. Oomiue cBenenus o npoueaype Maple. Cunrakcuc nporeaypsl. JIokaibHbIe U
rio0anbHble IEpEMEHHBIE.

17. Co3nanue Moayiei, makeToB, OMOJINOTEK.

18. Pabora ¢ ¢aitnamu: coxpaHeHue, 3a1uck, YTeHue U3 Qaiina.

19. Coznanue rpaduueckux npuinokenuit Maplets: ¢ momormpro Maplet Builder, ¢ momoinpio komaH1
nakera Maplets.

Bomnpocs o Bropomy pazaeny "lIporpammupoBanne B marematuieckom nakere MATLAB"

20. Pabora ¢ Tunamu ganHeix B MATLAB: Co3nanue CTpyKTyp U IOCTYI K HX KOMIOHEHTAM.

21. Pabota ¢ paznuunbiMu TunamMu JaHHsix B MATLAB: maccuBel siueex.

22. CtpyKkTypa H cBoiicTBa (ailioB-clieHapueB U (paidaoB-GpyHKINH.

23. ®DyHKIMU C TEPEMEHHBIM YHCIOM apryMmMeHToB. DyHKIMHU TMOJCYETa 4YHUCJIa apryMEHTOB.
I[lepemennkle Varargin u varargout.

24. Co3nanue npuiioxkenui ¢ rpadpudeckum unatepdericom monszosarens (GUI).

25. KoHCTpyHpOBaHHE MEHIO U KOHTEKCTHOTO MEHIO B npuiiokenusx ¢ GUI.

26. Co3naHue MaHe HHCTPYMEHTOB B npritokenusx ¢ GUI.

27. Co3naHue U 3aIycK MPOCTHIX MPUIIOKEHUH ¢ ucmoyib3oBanuem App Designer.

28. Orobpaxenue rpadukos B App Designer: Bbi3oB rpaduueckux GpyHKIHN, 0TOOpaxeHue rpaduKoB ¢
MCIOJIb30BAHUEM JIPYTUX TUIIOB OCEH.

29. TlporpaMMHOe CO3IaHUE U PEIAKTHPOBAHNE MPUIIOKEHUs ¢ ucnosp3oBanuem Ul figures (Gpyukmums
uifigure).

30. IIporpammHOe co3/laHKMe MPUIOKEHHH ¢ HCmoib30BaHueM (yHkuuu figure: co3maHue HOBBIX

7.4.2. IlpakTuueckue 3ajaHus 1715 IPOBEACHUSI TPOMEXYTOUHOM aTTecTalui 00yJaronuxcs
[TpakTyeckue 3aanus A1 MPOBEACHHS IPOMEXKYTOUHOM aTTecTalli 00yUYaroIIUXCsl pa3MeIleHbl



o aapecy DMOC Moodle

https://moodle.spbgasu.ru/ Kadenper / Hudopmaumonnsie texnoioruu / BAKAJIABPUAT wu
- kadenmpa WT / Hampasnenuss mnoarotoku I[IMWU u UHCT (OakamaBpmar) /
[TporpaMMHUpOBaHUE B MATEMATHUCCKUX MAKETaX

CIIEHUAJIATET

7.4.3. [IpumepHbIe TEMBI KYpCOBOM paboTHI (TIpoekTa) (MIpH HATMYWHN )
KypcoBbie mpoekTsl (padoThl) yueOHBIM IUTAHOM HE MPEAYCMOTPEHBI.

7.5. Metoauyeckue MaTtepuabl, ONPEACISIONUME IPOLEyphl OLIEHUBAHUS 3HAHUM, YMEHUMN, HABBIKOB U (UJIN)
OTIbITa MPO(PECCUOHANBHON EATEIbHOCTH, XapaKTePU3YIOIIUeE 3Talbl POPMUPOBAHUS KOMIIETEHIIHUHA
[Tpouenypa mnpoBeAcHHUsS NPOMEXKYTOYHOW aTTECTallMM M TEKYLIEro KOHTPOJS YCIEBAEMOCTH
perJaMeHTHpPYETCs JIOKATbHBIM HOPMAaTUBHBIM aKTOM, ONPEIENISIONIUM MOPSIOK OpraHU3alui U IMPOBEICHHS
TEKYILETr0 KOHTPOJISA YCIIEBAEMOCTH U IPOMEKYTOUHON aTTeCTallMi 00YJaIOIIUXCSL.
[Ipouenypa oueHuBaHus (QOPMHUPOBAHUS KOMIETCHIMI IpPU MPOBEACHUH TEKYLIEro KOHTPOJIS
IpUBeAcHa B 1. 7.2.
TunoBble KOHTPOJIbHBIE 3a/1aHUs WM HHbIE MaTEPHUAJIbl TEKYIIETr0 KOHTPOJIS MPUBEIEHBI B 1. 7.3.
[TpomexyTouHas arTecTanus Mo AUCHUILTHHE TPOBOIUTCS B (hopMe 3aueTa.
3aueT npoBoauTcs B hopMe codece10BaHus.

7.6. Kpurepuu ornieHrBaHus chOPMUPOBAHHOCTH KOMIETEHIIUNA MTPU MIPOBEICHUU MPOMEKYTOYHON aTTecTalluu

Kpurepun
OLICHUBAHUS

YpoBeHL OCBOCHHUS U OLIEHKA

Onenka Ouenka
«HEYJOBIIETBOPHUTEND | «yHOBIETBOpUTENHH | OLIEHKA «XOPOLIO» Onenka «0TJIIMYHO»
HO» o»
«HE 3aUTEHOY «3a4TEHOY»
YpoBeHb OCBOEHHUSI | YPpOBEHb OCBOEHHUS | YPOBEHb OCBOEHUS YpoBEeHb OCBOECHUS
KOMIIETEHIINH KOMIIETCHIIUH KOMIIETCHIINH KOMIIETCHIINH
«HEIOCTAaTOYHBIN». «IIOPOTOBBIM. «IPOABUHYTHIN. «BBICOKHI».
Kommereniuu ge Kommerenmn Kommerenun Komnerenmn
c(OpMHUPOBAHBI. c(OpMHUPOBAHBI. chopMUpPOBaHbL.  [copMupoOBaHbl. 3HAHUS
3HaHus OTCYTCTBYIOT, [ CdopmupoBansl | 3HaHUS OOILIUPHBIE, | apryMeHTHPOBaHHbIE,

YMCHUA 1 HABBIKU HE
c(hOopMHUPOBaHbI

0a30BbI€ CTPYKTYpHI
3HaHUHU. Y MEHUA
(dbparMeHTapHbI 1
HOCST
PENpPOaYKTUBHBIN
Xapakrep.
JlemoHCTpHpYETCS
HU3KHUU YPOBEHb
CaMOCTOSITEJIBHOCTH
IIPAKTUYECKOIO
HaBBIKA.

CHUCTEMHBIE. Y MEHHUS
HOCSIT
pENpPOAYKTUBHBIN
XapakTep,
MIPUMEHSIOTCS K
PELIEHUIO TUITOBBIX
3a/IaHMI.
JleMoHCcTpUpyeTCs
JIOCTaTOYHBIN
YPOBEHb
CaMOCTOSATEIbHOCTHU
YCTONYUBOTO
MPaKTUYECKOTO
HaBbIKa.

BCECTOPOHHHE. Y MEHHUS
YCIEIIHO TPUMEHSAIOTCS
K pELICHUIO KaK
TUIIOBBIX, TAK U
HECTaHJAPTHBIX
TBOPYECKUX 3aJaHUMN.
JemoHcTpupyeTcs
BBICOKUI YPOBEHb
CaMOCTOATEIBHOCTH,
BBICOKAs aJallITUBHOCTD
IIPAKTUYECKOr0 HaBbIKa




Ob6yuatonmiics OO6yuarommiics OOyuarommiics Ob6yuatonmiics

JIEMOHCTPUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET: JTEMOHCTPUPYET:
-CYILIECTBEHHbIE -3HAHHS -3HaHUE U -r1y0oKue,
po0esIbl B 3HAHUAX TEOPETUYECKOTO NOHNMAaHNE BCECTOPOHHHE U
y4eOHOro Marepuana; Marepuana; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIC
-JI0ITYCKaKTCS -HEIMOJIHBIE OTBETHI | KOHTPOJHUPYEMOIO | 3HAHHUS HPOTrPaMMHOTO
MPUHIUIAATIBHBIE Ha OCHOBHBIC o0BeMa MaTepuala;
OIIMUOKH IMPU OTBETE HA| BOIIPOCHI, OIUOKH B MIPOTPaMMHOTO -TI0JIHOE TOHUMAaHUE
OCHOBHBIE BOIPOCHI OTBETE, Marepuana; CYIIHOCTH U
ouiera, OTCyTCTBYET HEI0CTAaTOYHOC - 3HAHHSA B3aMMOCBSI3U
3HaHWE U NIOHNMAaHUE IMOHUMAaHHE TEOPETUUYECKOTO paccMaTpUBaEMBbIX
OCHOBHBIX ITOHATHH U CYIIHOCTH Marepuaia MIPOLIECCOB U SBJICHU,
KaTeropuii; H3JIaraeMbIX -CIIOCOOHOCTE TOYHOE 3HAHNE
-HCIIOHUMAaHUE BOIIPOCOB; yCTaHaBJIUBATh U OCHOBHBIX ITIOHATHH, B
CYIIHOCTH -HEYBEpPEHHbIC U 00BACHATH CBS3b paMKax 00CyX)IaeMbIX
3HaHUA JOTIOJIHUTEIIBHBIX | HETOYHBIE OTBETHI HA | IPAKTUKHU U TEOPHH, 3aJaHUM;
BOIIPOCOB B paMKax JIOTIOTHHUTEIILHBIC BBISABJIATH -CIIOCOOHOCTh
3aJlaHui OnIeTa. BOITPOCHI. POTUBOPEYUS, yCTaHaBIIMBATh U
poOJIeMBI U 00BACHATH CBS3b
TEHIEHIIUN MIPaKTUKU U TEOPUH,
pPa3BUTHUS; -JIOTHYECKH
-IIPaBUJIbHBIC U IIOCJIEIOBATEIIbHEIC,
KOHKpPETHBIE, 0e3 CoJIepKaTelIbHBIC,
rpyObIX OIIKOOK, KOHKPETHBIE U
OTBETHI HA HCUYEpIbIBAIOIIUE
IIOCTaBJICHHEIC OTBETHI HA BCE 3aJaHUs
BOIIPOCHI. ouiera, a TaKXKe
JIOITOJTHUTCILHBIC

BOIIPOCKHI 5K3aMEHaTOopa.

[Tpu BbIOTHEHUU Obyuarommiicst OObyuaromuiics Obyyaromuiics
MPAKTUYECKOTO BBITIOJTHIII BBITTOTHII MPABHJILHO BBITTOJTHUI
3a/1aHus Owrera MTPAKTUIECKOE MIPAKTHIECKOE MIPAKTUIECKOE 3a]JaHUE
oOyuaromuiics 3aanue oumera ¢ 3ajaHue OumneTa ¢ ounera. [Tokazan

MIPOJICMOHCTPHPOBA | CYIIICCTBEHHBIMU HEOOIBITMH OTJIUYHBIC YMEHUS B
HEJ0CTATOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopomme | yuyeOHOTO MaTepuaa.
[IpakTnueckue OIIMOKHU B yMeHHs B paMKkax | Permaer mpennosxeHHbIE
3a/1aHus HE COJIEp’)KaHUHU OTBETA OCBOCHHOTO MPAKTUICCKHEC 3a/TaHus
BBITIOJTHEHBI U peleHun yueOHOro MaTepuania. 6e3 omnbok
YMCHHA OO6yyaromuiicst He MPAKTUYECKUX [IpennoxeHHbIE OTBeTHI1 Ha BCe
OTBEUAET Ha BOMPOCHI 3a/laHui. MPAKTUYECKHE JIOTIOTHUTEJIbHBIE
owtera mpu [Tpu oTBeTax Ha 3aJIaHUs PEIICHBI C BOTIPOCHI.
JIOTIOTHUTEITHHBIX JOTIOTHUTETLHBIC HEOOTBIINMH
HABOJISAIIUX BOITPOCAX BOIIPOCHI OBLIIO HETOYHOCTSIMH.
MpernoaBaTes. JIOTYIIIEHO MHOTO OTtBeTn Ha
HETOYHOCTEH. OOJIBIITUHCTBO
JTOTIOTHUTEIIbHBIX

BOIIPOCOB.




He moxer BBIOpaTh HcnbiTeiBacT bes 3arpynHeHunii IIpumenser
METOJIUKY 3aTpyJHEHUS 110 BbIOMpaeT TEOPETUYECKUE 3HAHUS
BBITIOJIHEHUS 3aJIJaHUM. | BBIOOPY METOIUKU CTaHJAPTHYIO U1l BBIOOpa METOUKHU
JlonyckaeT rpyOble BBITIOJTHEHUS METOJIUKY BBITIOJTHCHMS 3a1aHUN.
OLIMOKH IpH 3aJlaHUMN. BBIIIOJTHEHHS He nonyckaer ommnbox
BBINOJIHEHUHU 3aJaHuH, | Jlomyckaer ommoOku 3aJaHuM. IIPY BBIIIOJIHEHUU
HapyLIAIOIIKeE JIOTUKY | TpH BeINOAHEHUH | JlomyckaeT ommoKu 3aJIaHUM.
peleHus 3a1a4. 3alaHul, HApYLIEHNs | IIPY BBIIOJIHEHUHU CamocTosTenbHO
Jlenaer HEKOPPEKTHBIE| JIOTUKH PEILECHUS 3aJlaHull, HE aHAJIN3UPYET
BBIBOJIBL. 3a/1a4. Hapyllarlue pe3yabTaThl
BIIQZICHUE He moxeT 060cHOBaTh HcneiTeiBaeTt JIOTHKY PEIICHUs | BBIIIOJIHECHHUA 3aJaHUM.
HaBbIKaMU AITOPUTM 3aTPyIAHEHUS C 3a1a4 I'pamoTHO
BBINOJIHEHU 3alaHuil. | popmynupoBanueM | JlenaeT KOppeKTHbIE |  OOOCHOBBIBACT XO[
KOPPEKTHBIX BBIBO/IBI 110 peuieHus 3anay.
BBIBOJIOB. pe3yJibTaTamMm
HcnbiTeiBacT peLIeHNs 3a1a4u.
3arpynHeHus npu | OGOCHOBBIBAET X0/
000CHOBaHUU perneHus 3ana4 6e3
anropurMa 3aTpyJHEHU.
BBIIIOJIHEHUS
3aJlaHNM.

OneHKa MO JUCHMIUIMHE 3aBHUCHUT OT YPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIIMH, 3aKpEIJICHHBIX 3a
JTUCHUTITMHON, U TIPEACTABIISIET COOOM cpefHee apu(PMETHUYECKOe OT BBICTABIECHHBIX OIEHOK IO OTACIbHBIM
pesyibTaTaM oOy4YeHHs (3HAHUS, YMEHUs, BIaJICHUE HAaBBIKAMH).

OreHKa «OTIMYHOY/ «3a4TCHO» BBICTABIISIETCS, €CITU CpeHee apu(PMETHIECKOe HAXOAUTCS B HHTEPBAJIC
ot 4,5 o 5,0.

OreHKa «XOPOIIOY»/«3a4TEHOY» BBICTABIISIETCS, €CJIH CpeaHee apu(PMETHISCKOS HAXOIUTCSl B HHTEpBAJIe
ot 3,5 no 4,4.

O1ieHKa «yIOBJIETBOPUTEIHHOY/ «3aUTEHO» BBICTABIISIETCS, €CIIM CPeAHEE apUPMETHIECKOE HAXOIUTCS B
uHTEepBajue ot 2,5 1o 3.,4.

OneHKa «HEYAOBIIETBOPUTEILHOY/ «HE 3aYTE€HO» BBICTABISETCSA, €CIM CpeaHee apupMeTHYEcKoe
Haxoautcs B uHTepBaiie ot 0 1o 2.,4.

8. YueOHo-MeTOAMUYECKOE U MATEPUAIBLHO-TeXHUYECKOe o0ecneyeHne JUCIUIIMHBI (MOYJIs1)
8.1. [lepeueHb OCHOBHOM U TOMOTHUTEIHHOU JTUTEPATYPHl, HEOOXOAMMOM /711 OCBOSHHS TUCIUTUIUHBI (MOJTYIIS)

KomnuectBo
IK3EMILIIPOB/INEKTP
OoHHBIIT aapec DBC

No

/o

ABTOp, Ha3BaHUE, MECTO U3JAHNUs, U3/1aTENIbCTBO, TO/1 U3IaHUs YyUueOHOM 1
y4e0HO-METOINYECKON JTUTEPATyphl

OcHOBHAS JJUTEPATYPA

https://e.lanbook.com
/book/119661
http://www.iprbooksh
op.ru/95593.html

1 Bapkos M. A., OOBEKTHO-OPHEHTHUPOBAHHOE TMporpammupoBanue, CaHKT-
[TetepOypr: Jlans, 2019

2 Kupcanor M. H., Marematrka u nporpammupoBanue B Maple, Mocksa: Aii [Tu
Ap Menua, 2020

JlomoJIHMTEIbLHAS JIUTEPATYPA

1 Hesixonos B. T1., Maple 9.5/10 B maTtemaruke, ¢pusuke u oopazoBaHuu, MocCKBa:
COJIOH-ITPECC, 2010

lanymkua H.E. , BbICOKOypOBHEBBIE METOABI MPOrpaMMUpOBaHUsA. SI3BIK
nporpammupoBanusi MatLab. Yacts 1, , 2011

http://www.iprbooksh
op.ru/65403.html

http://www.iprbooksh
op.ru/46935.html




OOGyuarommecs U3 ynciaa nHBaHI0B U Juil ¢ OB3 o0ecrieunBarOTCs IEYaTHHIMU U (UJTH ) SJIEKTPOHHBIMH
o0pa3zoBaTeNbHBIMU pecypcaMu B (pOpMax, aAanTUPOBAHHBIX K OTPAHUYECHUSAM UX 370POBBSI.

8.2. Ilepeuenp pecypcoB MHGOPMAIMOHHO-TEIIEKOMMYHHKAIIMOHHON ceTn «HTepHeT», HEOOXOAUMBIX s
OCBOCHMS JTUCITUTUTHHBI (MOJTYIIS)

HaumenoBanue pecypca cetu «HTepHET» DNEeKTpPOHHBIN ajpec pecypca

Caiit xommanuun MathWorks, Beimyckaromeii matematudeckuii [https://www.mathworks.com/products/
naker MATLAB matlab.html

Caiit xomnanuu MapleSoft, Beimyckaromieli maremaTtuueckuii|https://www.maplesoft.com/products/M
naxer Maple aple/

8.3. [lepeuensb coBpeMEHHBIX MPOGECCHOHATBHBIX 0a3 TaHHBIX ¥ MH()OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HaumenoBanwue DJIeKTPOHHBII azipec pecypca

Enunubiii  97eKTpOHHBIA  pecypc  Y4eOHO-METOAMYECKOW  JUTEpaTyphl

CII6I'ACY www.spbgasu.ru

@enepanbHblii  oOpa3oBarenpHbli mnopTal "EnnHOE OKHO JocTyna K

" http://window.edu.ru
00pa3oBaTEILHBIM PECYPCAM

DeKTpOHHO-0MOIroTeYHas cucTeMa uznarenascraa ""IPRsmart" http://www.iprbookshop.ru/
DJIeKTPOHHO-OMOMOTe HasE cicTeMa n3aareasersa "FOPAUT" https://www.biblio-online.ru/
DIeKTPOHHO-O0MOIMOTEeYHas cucTeMa n3aarenbersa "Jlans" https://e.lanbook.com/
CucreMa qucrannmonsoro ooyuenus CIIGIACY Moodle https://moodle.spbgasu.ru/

8.4. Ilepeuenp WHGOPMALMOHHBIX TEXHOJOTH, HCIOIB3YEMbIX IPH OCYLIECTBICHUU O0pPa30BaTEIHLHOTO
mpouecca MO JUCLHUIUIMHE, BKJIOYas IEepedYeHb JIMLIEH3MOHHOIO U CBOOOJHO pacnpoCTpaHsSEeMOro
MPOrPaMMHOTO OOecTieueHus

Crnioco6 pacripocTpaHeHus
HaumenoBanue (JIMLIEH3MOHHOE UJIH CBOOOIHO
PacIpoOCTPaHSIEMOE)

Horosop Ne /132009689201 or

Microsoft Windows 10 Pro 18.12.2020r

HoroBop Ne6/n ot 21.06.2017 ¢ AO
Maple Bepcus 2017 "Co¢rJlaitn  Tpeiin".  JIuuensus
OeccpoyHas

[orosop NoJ131908369487 oT
Matlab Bepcust R2019a 01.11.2019 ¢ OOO "Codtnaiin
[Ipoexter". JInnensus no 31.12.2025

LibreOffice CB00OOHO pacIpoCcTpaHsIeEMOe

8.5. MatepuanbHO-TEXHUYECKOE 00eCTIeYeHHE TUCITUTUTMHBI
Crenennsi 00 OCHAIMEHHOCTH YUY€OHBIX ayIMTOPHI M TOMEIIEHHUH JIJII CAaMOCTOSITEIIbHON PaOOThI

HanmenoBanue yqeOHBIX ayTUTOPUI M TIOMEIIICHUIA OcHarieHHOCTh 000PYOBaHUEM U TEXHHYCCKUMU
JUTSL CAMOCTOSITEIbHON pabOThI cpelcTBaMu O0yUeHUs

Pabouue mecta c 1K (cTo1 KOMIIBIOTEPHBINA, CUCTEMHBII
OJIOK, MOHHUTOp, KIaBUATypa, MBIIIb), CTOI paboumii,
noaktoueHue Kk kommbroTepHor cetu CIIOIACY,
BBIXOJ B Internet.

47. KoMnbpIoTEpHBIN Ki1acce




47. VYyeOHble ayaUTOpPUHM I  TPOBEICHUS
MIPAKTUYECKUX 3aHATHH, KypCOBOT'O
MPOEKTHUPOBAaHUS (BBIIOJHEHUSI KYpPCOBBIX DPaboT),
IPYNIIOBBIX M MHIUBUIYalIbHBIX KOHCYJIbTAlUi,
TEKYILETr0 KOHTPOJISA U IPOMEKYTOYHOM aTTeCTalluu

Y4eOHass ayautopust Uil TPOBEACHHS MPAKTHUECKUX
3aHATUNA, KYPCOBOTO TPOEKTHUPOBAHUS (BBIMOIHEHUS
KYpPCOBBIX paboT), TPYNNOBBIX M WHAHBUIYIbHBIX
KOHCYJIbTAI[MM, TEKYIIErO0 KOHTPOJA U IMPOMEXYTOUHOM
aTTecTaluu — KOMIUIEKT MYJIbTUMEAUIHOTO
o0opynoBaHus (mepcoHanbHBIM KOMIIBIOTED,
MYJBTUMEAUMHBIA MPOEKTOP, 3KpaH, ayAHUOCHCTEMA),
JIocka MapkepHasi Oenasi sMaleBasi, KOMIUIEKT y4eOHOIt
MeOenu, MOJKIIOYEHHE K  KOMIIBIOTEpHOM  ceTu
CITeTACY. mrixon B MurenHer.

47. IlomenieHus 111 CAaMOCTOSATEILHON pabOThI

[Tomenienue st CaMOCTOSITETILHON paObOTHI (YUUTATIBHBIN
3an oubnuoteku, ayn. 217): TIK-23 mr., B T.4. 1 mr.- [IK
mist gu ¢ OB3  (cuctemHblii  OIOK, MOHHUTOD,
KJIaBUaTypa, MbIlIb) C TOJKIIOYEHHEM K CeTH
«aTepHeT» M obecredeHrneM J0CTyna B 3JIEKTPOHHYIO
nHpopmanmoHHo-006pazoBaTenbHy0 cpeny CIIGIACY.
1O Microsoft Windows 10

I[J'IH HWHBAJIMAO0B U JIHII C OB3 obecnieunBaroTCI CIICHUAJIBHBIC YCIOBUA JIA MMOJTYYCHUS O6paSOBaHI/I$I B
COOTBCTCTBHHU C Tpe6OBaHI/I$IMI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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