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9. Llenu n 3apaum y4ye6HON AUCLUMNNUHDI

Llenamun ocBoeHnsa y4ebHoOM ANCUMNIIUHBI ABASIKOTCS:

— O3HaKoMIfieHMe C MaTemMaTUyeckuMm annapaTtoMm, MPUMEHSEMbIM B PEHTreHOBCKOM
KOMNbIOTEPHOW TOMOrpadguu;

— oBnageHne 06a30BbiMMU
BHYTPEHHEN CTPYKTYpbl OObekKTa.

3agayn yyebHOM ANCUMNINHDI:

— Mn3yyeHue P13nYeckux Moaerien peHTreHOBCKOW ToMorpadum;

— M3y4yeHne MatemaTmyeckoro annapata npeobpasosaHun ®ypbe n PagoHa;

— opmupoBaHme y 00y4arOLMXCA YMEHMA WU HABbIKOB MPaKTU4ECKOro MpPUMEHEHUS
HEKOTOpbIX 6a30BbLIX anNnropuTMOB LMpoBon 06paboTkM CUrHAMOB,

— dopmupoBaHne y obyyatoLMXCA YMEHUA U HaBbIKOB MPaKTU4ECKOro NpUMEHEeHus
OCHOBHbIX METOZI0B BOCCTaHOBMNEHNSA N306paxeHnsi B TPAHCMUCCUOHHOW TOMOrpaduu.

HaBblkaMVW  KOMMbIOTEPHOrO MOCTPOEHUSI  U306pakeHUs

10. MecTo yyeb6HOM AMcuMNUHbLI B cTpykType OOI:

OucumnnmMHa OTHOCMTCSA K BapuaTMBHOM 4Yactu ydebHoro nnaHa (guecumnnunHa no
BbIGOpPY).

[na ycnewHoro OCBOEHMA OUCUMNANHBI HEeobXoaumo npeaBapuTeribHoe W3ydeHue
MaTemMaTU4eCcKoro aHanmsa, IMHENHOM anrebpbl, aHanMTU4ECKON reoMeTpun.

11. MnaHupyemble pesynbTaTbl O0y4YeHMA No AucuunnauHe/MoAaynio (3HaHUS, YMeEHUs,
HaBbIKW), COOTHECEHHbIE C NNTaHMpPyeMbIMU pe3yfibTaTaMM OCBOEHUs1 obpa3oBaTefibHOMN

nporpamMmmbl (KOMneTeHLlMﬂMM) n UHANKaTopamMun UX 4OCTUXEeHUA:

Kog HassaHue Koga(bl) NnaukaTop(bl) lMnaHnpyemble pesynbTaTtbl 06y4eHus
KOMMEeTEHLMM
MK-1 | CnocobeH MK-1.1 | Obnapaet 6a3oBbIMU 3HaTb: MaTemMaTU4eCckme OCHOBbI 06paboTKM
AEeMOHCTpupoBaT 3HaAHUAMN, n300pakeHnn,  TEeOpeTUYEeCKMe  OCHOBbI
b 6a3oBble Nony4yeHHbIMN B npeobpasoBaHun ®ypee n PagoHa
3HaHUS obnactn
MaTeMaTu4eCcKnx MaTeMaTU4eCKUX U
N €CTECTBEHHbIX (Mnn) ecTecTBEHHbIX
HayK, OCHOB Hayk,
nporpamMmmupoBaH nporpamMmmMmnpoBaHuns
man NHOPMAaLIMOHHbIX
WHOPMALIMOHHbI TEXHOM0orMNn
X TEXHOMNOIUM MK-1.2 | YmeeT HaxoauTb, YMeTb: MNPUMEHSTb W3BECTHble MOOEenu
dhopmynunposatb u PEHTreHOBCKON ToMorpadun Ans peLleHus
pewaTb cTaHaapTHbIE 3a7a4y NnpodeccroHarnbHOW AesaATeNbHOCTH
3agaym B COOCTBEHHOMN
Hay4Ho-
nccnegoBaTenbCKon
[esATenbHoCTY B
MaTemMaTtuke un
MHGOopMaTUKe
MK-1.3 | imeeT npakTnyecknmn BnageTtb: HaBblkaMy aHanmu3a MoOOeNewn
ONbIT HAY4YHO- PEHTIEHOBCKOM TOMOrpadhmm M OLEHKM UX
nccrnegoBaTernbCKon paboTbl
0eATenbHOCTY B
MaTeMaTuKe U
WHopmaTuke
MK-3 | CnocobeH MNMK-3.1 | 3HaeT ocHOBHbIE 3HaTb: OCHOBHbIE onbnmnoTekun ans
co3faBaTb U MeToAbl 06paboTkn n3obpaxkeHni
uccnenoBath NPOEKTUPOBAHNS U
HOBblE npon3BoAcCTBa
MaTtemMaTtumyeckmne NporpaMmMHoOro
Moaenu B nNpoaykTa, NpUHLMMbI
€CTECTBEHHbIX NOCTPOEHWS], CTPYKTYPbI
Haykax, 1 npuembl paboTbl ¢
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NPOMBbILUNEHHOCT

MHCTPYMEHTAalIbHbIMU

n n 6usHece, c cpencTeamu,
y4yeToM noaaepxmeatommm
BO3MOXHOCTEMN CO3[4aHne NporpamMmmHbIX
COBPEMEHHBIX NPOAYKTOB U
WHPOPMALIMOHHBI nporpamMmmHbIX
X TEXHOJTOTNIA 1 KOMIMIIEKCOB, NX
nporpamMmmMupoBaH COMpPOBOXAEHMS,
nsa un agMVHUCTPUPOBAHNS 1
KOMMbIOTEPHOWM pasBuTMa (3BONOLNN)
TEXHUKN MMK-3.2 | YmeeT ucnonb3oBaTtb YMeTb:  uMCNonb3oBaTb  MaTeMaTU4ecKui
MeToabl annapat Ans  MNOCTPOEHUs  anropuTMoB
NPOEKTUPOBAaHNS U BOCCT@HOBMEHUA u300paxeHus, a Takke
Npon3BOACTBA NporpamMmmHoON peanusauum 3Tx anropnutMoB
nporpamMmmHoro
npoaykTa, NPUHLMNbI
NOCTPOEHWS!, CTPYKTYPbI
1 npuembl paboTbl C
WHCTPYMEHTaNbHbIMN
cpencreamu,
noaaepKMBatoLLMu
co3gaHve
nporpamMmmHoOro
npoaykra
MK-3.3 | VMimeeT npakTnyeckmn Bnagetb: HaBblkamMyM  CaMOCTOSATENbLHOMO
OnNbIT NPUMEHEHMS BblbOpa MeToOo0B AN peLUeHUs pasfiuyHbIX
yKa3aHHbIX Bbille 3agay NpodeccuoHanbHON AeaTeNbHOCTH
METOAO0B 1 TEXHOOMMN
MK-4 | CnocobeH MK-4.1 | 3HaeT coBpeMeHHbIE 3HaTb: OCHOBHble MOAEenn pPEeHTFeHOBCKOW
ucnonb3oBaTb mMeToabl pa3paboTku u Tomorpadun, crnocobbl UX NPOrpaMMHOM
COBpPEMEHHbIE peanusauun peanusauuu
MeToabl anropuTMoB
pa3paboTku n MaTemMaTn4eckux
peanusauum mMogenewn Ha b6ase
KOHKPETHBbIX A3bIKOB U MaKeToB
anropuTMoB npuyKnagHbiX Nporpamm
MaTemMaTnyeCckux MOAENUPOBaHMs
mofenen Ha 6ase | [K-4.2 | YmeeT paspabatbiBate | YMeTb: rPamoTHO NPUMEHSITb
A3bIKOB 1 peanu3oBbiBaTb cyuiecTBytoLme nakeTbl npyKNagHbIX
nporpaMmupoBaH anropuTmbl nporpamm ans obpaboTkn m3obpakeHun B
1S 1 NakeToB MaTemMaTnyeCckux Tomorpadum
NPUKNaaHbIX mMogenen Ha Gase
nporpamm A3bIKOB U NaKeToB
MOLENUPOBaHNS npuknagHbix
nporpamm
MOAENUPOBaHMS
MK-4.3 | NimeeT npakTuyecknin Bnagetb: HaBblkaMWu NpPaKTU4eCcKoro

onbIT pas3paboTku n
peanusaumm
anropuTmMoB Ha 0ase
A3bIKOB N MAaKeTOB
npuknagHbIX nporpamm
MO ENUPOBaHuS

NPUMEHEHNA METOO0B TOMOFpa(*)VIVI ana
pelieHna npuknagHbiX 3agad

12. O6bem AncuMnIIMHbI B 3a4eTHbIX egunHuuax/yac — 2/72.

dopma NPoMeXyTO4YHOM aTTecTauuun: 3ayeT

13. TpyaoemMkKocTb No BMaam yyebHoun paboTbl

Bug y4ebHol paboTbl

TpyooeMkocTb




Bcero Mo cemecTpam
4 cemecTp
AyanTopHble 3aHATUA 48 48
Nekumn 16 16
B TOM 4uUcne: npakTn4eckmne 16 16
nabopartopHble 16 16
CamocTtosiTenbHasi paborta 24 24
B TOM Yuche: KypcoBas pabota (NpoekT)
dopmMa NpoMEXyTOYHOM aTTecTaumm (3ayer)
Utoro: 72 72

13.1. CopepxaHue ANCUUNIINHbI

Peanusauusa
pasgena
Ne n/n HaumeHosaHve pasena CopoepxaHue pasgena gucunnivHbl ANCLANINHDI C
AVCLUMNIUHBI NMOMOLLbIO
OHnaunH-Kypca,
OYMK*
1. Jlekuum
1.1 Mogenn Tomorpadgum YpaBHEeHUst TPaHCMUCCUMOHHOM ToMorpaduu. https://
YpaBHEHMS1 SMUCCMOHHOM ToMorpadumn. Cxembl edu.vsu.ru/
CKaHUpPOBaHMS. course/
view.php?
id=5475
1.2 MaTtemaTtnyeckuin annapat MpeobpasoBaHne  dypebe. MpeobpasosaHue | https://
ToMorpadum PagoHa. OkcnoHeHumanbHoe npeobpasoBaHue | edu.vsu.ru/
PagoHa. course/
view.php?
id=5475
1.3 AnNropnTMbl BOCCTaHOBMNEHUS Anroputm cBEPTKM U obpaTHoM npoekumn. Pypbe- | https://
n3obpaxeHus anropuTtMm. Anrebpanyeckne anropuTmbl. edu.vsu.ru/
HekoppeKkTHble 3agayn. course/
view.php?
id=5475
2. MpakTnyeckue n nabopaTopHble 3aHATUSA
2.1 Mogenn Tomorpadgum CxeMbl ckaHnpoBaHus. KomnbloTepHoe https://
MogenupoBaHMe npouecca CKaHMpOBaHKS. edu.vsu.ru/
course/
view.php?
id=5475
2.2 MaTtemaTtnyeckuin annapat CeoricTBa npeobpasoBaHus dypbe. CBoKMCTBA https://
ToMorpadum npeobpasoBaHusa PagoHa. edu.vsu.ru/
course/
view.php?
id=5475
2.3 AnNropnTMbl BOCCTaHOBMNEHUS ®ypbe-anroputm. ANroputMm CBEPTKM 1 0OpaTHON https://
n3obpaxeHus npoekummn. Anredbpanyeckne anropuTmbl. edu.vsu.ru/
course/
view.php?
id=5475
13.2. Tembl (pa3genbl) AUCUUNNUHBI U BUAbI 3aHATUN
Buapbl 3aHATUIN (KONWMYECTBO YacoB)
Ne HanmeHoBaHue TemMbl npaKTV}quKM CamocTos-
n/n (pasgena) oucumnnnmHbl Jlekuun J'Ia6op2Topr| TenbHas Bcero
e paboTta
1 | Mogenn Tomorpacumn 4 4/4 4 16
5 MaTemaTtuyeckmuin annapat Tomorpacumm 6 6/6 10 28




ARNropnTMbl BOCCTaHOBMNEHUS n30bpaxkeHns 6 6/6 10 8

WToro: 16 16/16 24 72

14. MeToan4yeckme ykasaHua ana ody4vyarowmxcs no OCBOGHUIO AUCLUNIINHBI

OcBoeHue gucunnnnHbl cKnagbiBaeTcs U3 ayanTopHom paboThl (y4ebHOM AeATeNnbHOCTH,
BbIMNOSIHAEMOM MO PYKOBOACTBOM npenogaBaTensl) M BHeayauTOpHOW paboTbl (yvyebHowm
AEATENbHOCTU, peanm3yemon oby4atoLLmMmMcs CaMOCTOATENBHO).

AyauTtopHas paboTa cocToMT M3 paboTbl Ha NEKUMSIX U BbINOMHEHUST MPaKTUYECKUX
3agaHuin B 0OGbEME, NPeayCMOTPEeHHOM Y4YebHbiM nnaHom. Jlekumsi npeacraensieT cobow
nocrnepoBaTesflbHOE M cUcTeMaTUyYeckoe u3noxeHne y4ebHoro matepuana, HanpasreHHoe Ha
3HAaKOMCTBO OOY4YaloOLMXCH C OCHOBHbIMM MOHSATUSIMM U TEOPETUYECKUMU MONOXKEHUSAMM
N3y4yaemMomn OUCLMMITNHBI.

JlekumoHHble 3aHATUA dopMmupyloT 6asy Ons NPakTUYECKUX 3aHATUWA, Ha KOTOpPbIX
NoSNTlyYEHHbIE TEOPETUYECKNE 3HAHUSA NPUMEHSIIOTCA ONSA PELUEHNA KOHKPETHbIX MPaKTU4eCKnX
3agady. Obyvatrowmmesa ons ycnewHoro 0OCBOEHUSA AUCUMMANHBI PEKOMEHAYETCHA BECTU KOHCMEKT
neKkuMn n NPaKkTUYECKUX 3aHATUN.

CamocToaTenbHas pabota npegnonaraeT yrnybnéHHoe nsydeHne oTaenbHbIX pasgernos
ANCUMNIIMHBI C UCMONb30BaHUEM NUTepaTypbl, PEKOMEHAOBAHHOW MNpernofaBaTenieM, a Takke
KOHCNEKTOB JEeKUWW, KOHCMEKTOB npakTUdeckux 3aHAaTMW. B kadecTtBe nnaHa Ans
camocTosaTenbHOM paboTbl MOXeT ObiTb Mcnonb3oBaH pasgen 13.1 HacTosiwen pabouen
nporpamMmsbl, B KOTOPOM 3aPMKCUPOBAHbI pasfesibl AUCUUNIIvHBL U UX cogepxaHune. B pasgene
13.2 pabo4yen nporpaMmbl onpeaenseTcsl KONMYECTBO YacoB, OTBOAMMOE HA CaAMOCTOATESNbHYHO
paboTy Mo Kaxxgomy pasgeny aucumnnmHbl. bonbliee KONMYecTBO YacoB Ha CaMOCTOATENbHYIO
paboTy oTBOAUTCA Ha Hambonee TpyaHble pas3genbl AUCUMNNUHBLL. NS caMOCTOSATENbHOro
N3y4YeHUs OoTAenNbHbIX pa3fgenoB AUCUMMINHBLI UCMOSb3YeTCa nepeyeHb nutepaTypbl U Opyrux
pPEecypcoB, MeEpeYnCrieHHblX B nyHkTax 15 wm 16 Hactoswen paboyerr nporpammbl.
Obs3aTenbHbIM 3N1EMEHTOM CaMOCTOSATENbHON pPaboThl SBMSETCA BbINOMIHEHWE LOMALLHEro
3agaHus.

YCnewHoCcTb OCBOEHMSA OUCUMMANHBI ONpeaenseTca CUCTEMaTUYHOCTbIO W rNyGuMHON
ayauToOpHOW 1 BHeayaMTOpPHOW paboTbl obyyatoLlerocs.

Mpn Mcnonb3oBaHMN AMCTAHLUMOHHBLIX 0Opa3oBaTENbHbIX TEXHOMOMMIA U SNEKTPOHHOMO
oby4yeHuns TpebyeTcs BbIMOMHSATL BCE yka3aHUs npenojaBaTtenei, BOBpeMs NoAKnvaTbes K
OHNanH-3aHSATUSIM, OTBETCTBEHHO NOAXOAUTb K 3a4aHUsIM Ansi cCaMOCTOosiTENbHOM paboThl.

B pamkax gucuunnuHbl npegycMoTpeHO MNpoBedeHne TPExX TeKylux aTtTecTtauui 3a
cemecTp. PesynbTaTtbl Tekyllen ycrneBaeMOCTUM YYMTbIBAKOTCA MPU BbICTABEHUN OLEHKU NO
NPOMEXYTOYHOM aTTecTaumMm B COOTBETCTBUMM C nosiokenHvem [1 Bry 2.1.04.16-2019
«lMonoxeHne o TeKkywen n NPOMEXYTOMHOM aTTecTaumm 3HaHUW, YMEHUW W HaBbIKOB
obyyarowmxca Ha akynbTeTe KOMMbIOTEPHbIX Hayk BOpOHEXCKOro rocyaapCTBEHHOro
YH/MBEpPCUTETA C MCNOSb30BaHNEM BannbHO-PENTUHIOBOW CUCTEMbIY.

O6y4eHne nuy ¢ orpaHMYeHHbIMM BO3MOXHOCTSIMU 30POBbS1 OCYLLIECTBSIETCS C y4eTOM
X MHOMBUAOYATbHbLIX NCUXOPU3NYECKMX OCODEHHOCTEN U B COOTBETCTBMU C MHAMBUAYaNbHON
nporpaMmmMon peabunutauun. ns nuy ¢ HapyLweHMeM criyxa npu Heob6xoaumocTy gonyckaeTcs
NPUCYTCTBME Ha NEKUUSIX N NPAKTUYECKMX 3aHSATUSIX aCCUCTEHTa, a Takke CypAaornepeBoaYMKOB
N TudpnocypaonepeBoaumKkoB. MpomexyTouyHas atTecTaums Ans vy C HapyLlleHUsIMU crnyxa
npoBOAUTCS B NMUCbMEHHON chopme, NMpy 3TOM UCMONb3YHTCSH 06LME KPUTEPUU OLIEHUBAHMUS.
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Mpn HeobxooMMOCTU BpeMsi MoAroTOBKM Ha 3aveTe MOXeT ObiTb yBenuyeHo. [Ons nuy ¢
HapyLlleHMeM 3peHnsa OONyCKaeTcs ayauanbHoe npefocTaBneHne nHgopmaumm (Hanpuvep, ¢
MCNONb3oBaHMEM MNPOrpamMM-CMHTE3aTOPOB peyn), a TaKke WUCNOoNb30BaHMe Ha NeKumsix
3BYKO3anuCbIBaKOLWMNX YCTPOMCTB (OMKTOOHOB M T.4.). Ha nekumax n npakTuyecknx 3aHaTuax
npy HeobxoaMMOCTM OONyCKaeTcsl NPUCYTCTBUE accucTeHTa. [py npoBeaeHUN NPOMEXXYTOUYHOWN
aTTectaumm gns nvu ¢ HapyleHneM 3peHus TeCTUPOBaHNE MOXET OblTb 3aMEHEHO Ha YCTHOoe
cobecepoBaHue no sonpocam. Npyn He0BXOAMMOCTM BPEMS MOAFOTOBKM Ha 3a4eTe MOXET ObITb
yBenuyeHo. [nsa nuuy ¢ HapylweHusMM ONOpHO-ABUraTenbHOro annapara npy HeobxoanmMocTu
AonyckaeTcs NPUCYTCTBME aCCUCTEHTA Ha NEKUMAX N NPaKTUYecKnx 3aHATusIX. NMpomexxyTodHas
aTTectauma angd nuuy ¢ HapyLeHUsIM ONopHO-ABUraTeNbHOro annapaTa NPOBOANTCA Ha 0bLLNX
OCHOBaHMSAX, nNpu HeobxoAMMOCTM npouedypa 3adeta MoxeT OblTb peanusoBaHa
OVUCTaHLUMOHHO.

15. lNepeyeHb OCHOBHOW W AOMONHUTENBLHOW INUTepaTypbl, PECypCcoOB WHTEPHeT,
Heob6XoAUMbIX ANsi OCBOEHUSI AUCLUNIIVNHDI

a) OCHOBHas nuTeparypa:
Ne

/n McTouHmMK
Cusnkos, B. C. lNpsamble 1 oGpaTHble 3a4a4m BOCCTAHOBIEHNSA N300PaXXeHUIN, CNEKTPOCKONNA 1
1 Tomorpacum ¢ MatLab : yuebHoe nocobue / B. C. Cusukos. — CankT-INeTepbypr : JlaHb, 2022. — 412 c.
— ISBN 978-5-8114-2754-3. — TekcT : aneKTpoHHbIN // JlaHb : 9aneKTpoHHO-6nbnmoTeyHas cuctema. —
<URL: https://e.lanbook.com/book/210080>
®epoTos, A. A. BeegeHuve B undposyto 0bpaboTky buomeauumMHCKUX n3obpaxeHun : yuebHoe nocobue /
5 A. A. ®epotoB. — CaHkT-lNeTepbypr : JlaHb, 2022. — 108 c. — ISBN 978-5-8114-3458-9. — TekcT :
ANEKTPOHHBbIN // JlaHb : 3NEKTPOHHO-0MGMoTEYHasn cuctema. — <URL:
https://e.lanbook.com/book/206105>
®epoTtos, A. A. MpuknagHas obpaboTka GuomeanumMHcknx nsobpaxeHun B cpege MATLAB : yyebHoe
3 nocobue / A. A. ®egotoB. — CaHkT-leTepbypr : JlaHb, 2022. — 92 c. — ISBN 978-5-8114-3471-8. —

TekeT : 3NEKTPOHHBIN // JlaHb : 3NEKTPOHHO-O0MbnnoTeyHas cuctema. — <URL:
https://e.lanbook.com/book/206108>

©0) pononHuTenbHasa nuTeparypa:
Ne

n/n NcTouHuk

1 Anroputmbl ToMmorpadum : yuedHo-meToanveckoe nocobue / M. A. [lonrononos [n ap.] . — BopoHex :
WsgaTtenbckun gom BIY, 2021. — 48 c. — ISBN 978-5-9273-3249-6.
loHcanec, P. Lindpoeasa obpaboTka nsobpaxeHun : npaktudeckme coetol / P. FoHcanec, P. Byac ; nep.

2 M. A. Youwma ; nep. J1. . PybaHoBa . — 3-e n3g., ucnp. n gon. — Mocksa : TexHocdepa, 2012 . — 1104 c.
: vn.,Tabn., cxem. — (Mup uudposon obpaboTtkm) . — http://biblioclub.ru/ . — ISBN 978-5-94836-331-8.
— <URL:http://biblioclub.ru/index.php?page=book&id=233465>
MuTtpakoBa, H. H. KomnbtoTepHas Tomorpadhms : koHcnekT nekuun / H. H. Mutpakosa, A. O. EBOOKMMOB ;

3 MOBOMKCKIIA FOCYAapPCTBEHHbIN TEXHOMNOrMYeCcKUii yHmsepenteT . — Mowkap-Ona : MITY, 2013 . — 125
C. : cxeM., un. — bnbnworp.: c. 120-121. — http://biblioclub.ru/ .— ISBN 978-5-8158-1064-8. —
<URL:http://biblioclub.ru/index.php?page=book&id=439250>

4 Hattepep ®. MaTtemaTtuyeckne acnekTbl KOMNbOTEPHON ToMorpadum / ®. Hattepep. — Mocksa : Mup,
1990. — 288 c. — ISBN 5-03-001355-5.

5 ®epopos . A. OgHOOTOHHas BblYMCNUTENbHAA ToMorpadus : y4ebHoe nocobue / . A. degopoB. —

Mocksa : MN®W, 2008. — 204 c. — ISBN 978-5-7262-0979-1.

B) MHOPMALIMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchl (0duLlmanbHble pecypcbl UHTEPHET):
Ne

n/n
1 | SHE BI'Y: https://lib.vsu.ru/

2 | OnekTpoHHO-6MbnnoTevHas cuctema "YHueepcuteTckas 6ubnuoteka online": http://biblioclub.ru/

3 | OnekTpoHHO-6nbnmoteyHasa cuctema "flanb": https://e.lanbook.com/

4 | OnekTpoHHOo-6nbnunoTeyHas cuctema "KoHcynbTaHT cTygeHTa": http://www.studmedlib.ru

5 | OnekTpoHHbIN yH1BepcuTeT BIY: https://edu.vsu.ru/

Pecypc



https://edu.vsu.ru/
http://www.studmedlib.ru/
https://e.lanbook.com/
http://biblioclub.ru/
https://lib.vsu.ru/

16. NMepeyeHb y4e6HO-MeTOANYECKOro o6ecneyeHuns AN CaMOCTOATeNbHOWU paboThl

Ne
NcTouHumk
n/n
y Anroputmbl Tomorpadum : y4ebHo-MeToanyeckoe nocodmve / M. A. Jonrononos. [u ap.] . — BopoHex :

M3patenbckuin gom BI'Y, 2021. — 48 c. — ISBN 978-5-9273-3249-6.

2 Hattepep ®. MaTtemaTtuyeckne acnekTbl KOMNbOTEPHON ToMorpadum / ®. Hattepep. — Mocksa : Mup,
1990. — 288 c. — ISBN 5-03-001355-5.

Cusukos, B. C. Mpsimble 1 obpaTHble 3a4avn BOCCTaHOBIEHUS! M306pa)eHWI, CNEKTPOCKOMUA 1

3 Tomorpadum ¢ MatLab : yuebHoe nocobue / B. C. Cnsmko. — CaHkT-IleTepbypr : JlaHb, 2022. — 412 c.
— ISBN 978-5-8114-2754-3. — TeKCT : aneKTPOHHbIN // JlaHb : aNeKTpOHHO-OMBNMoTeYHas cuctema. —
<URL.: https://e.lanbook.com/book/210080>

17. OOpasoBaTenbHble TEXHOSNIONMKU, WUCNONb3yeMble Npu peanusaumm y4ebHom
OUCLUMNMUHBLI, BKMOYas AUCTaHUMOHHble obpa3oBaTtenbHble TexHonoruu (OOT,
3neKkTpoHHoe oby4yeHue (30), cmewaHHOe 0Gy4eHue)

Mpn peanusaunyM OUCUUNNAMHBI MOTFYT WCMOMb30BATbCA TEXHOMOMMU  SNEKTPOHHOMO
oby4eHnss 1 ONCTaHUMOHHblIe obpa3oBaTtenbHble TexHonornn Ha 6as3e noprtana edu.vsu.ru, a
Takke Apyrve OOCTyMHble pecypcbl ceTn MHTepHeT.

18. MaTepmanbHO-TEXHUYECKOe obecneyeHne QUCLMNIINHBI

Ayantopusa ons NEeKUUOHHbIX 3aHATUIA: MyNbTMMEAMA-NMPOEKTOP, SKpaH AN1S NPOeKTopa,
KOMMblOTEP C BbIXOAOM B ceTb «WHTepHeT». CneuunanuaumpoBaHHas Mebenb (CTonbl
y4yeHn4Yeckne, cTynbs, gocka). NporpammHoe obecneyenue: LibreOffice v.5-7, nporpamma gns
npocmoTpa annos opmata pdf, Gpaysep.

AyauTtopusi  Ons  NpakTUYeCcKUX 3aHATUMIR:  cheunanvanpoBaHHast mebenb  (CTonbl
y4YeHu4eckune, CTyrnbsl, 4ocka).

Ayantopusa ona nabopaTtopHbIX 3aHSATUI: KOMMNbIOTEPBI C BIXOAOM B CeTb «MHTEPHET» 1
AOCTYNOM K 3MNEKTPOHHbIM BUBNMoTeYHbIM cuctemam, cneuuanuampoBaHHast mebenb (CTonbl
y4yeHMn4Yeckune, CTynbs, gocka). NporpammHoe obecneyveHne: Anaconda/Python, MATLAB “Total
Academic Headcount — 25", LibreOffice v.5-7, nporpamma ans npocmotpa dannos popmata
pdf, 6payaep.

19. OueHouYHbIe cpeAcTBa Afisl NPOBeAEHUA TEKyLen U NPOMEXYTOYHOW aTTecTauumn

MopsigoK OUEHKM OCBOEHMSI oOby4varlmmucs yvyebGHOro martepuana onpegensiercs
coaepXaHneM crieayLmx pasaenos ANCUUNINHBI:

No H WHpmnkaTtop(bl)
o anMeHoBaHuWe pasgena
KomneTteHumsi(1) AOCTUXKEHNS OueHouHble cpeacTBa
n/n avcumnnuiel (mogyns)
KOMMNEeTEHLMN
1 Pasgensl 1-3 MK-1 MK-1.1 JlabopaTopHasi paboTa
2 Pasgenbl 2-3 MK-1 MK-1.2 JlabopaTopHasi paboTa
3 Pasgenbl 2-3 MK-1 MK-1.3 JlabopaTopHasi paboTa
4 Pasgensl 1-3 MK-3 MK-3.1 JlabopaTopHasi paboTa
5 | Pasgenbl 2-3 MK-3 MK-3.2 JlabopaTopHasi paboTa
6 Pasgenbl 2-3 MK-3 MK-3.3 JlabopaTopHasi paboTa
7 Pasgenbl 2-3 MK-4 MK-4.1 JlabopaTopHasi paboTa
8 Pasgenbl 2-3 MK-4 MK-4.2 JlabopaTopHasi paboTa




UHamnkaTtop(bl)
Ne HanmeHoBaHue pasgena
KomneTteHums(n) OOCTUXKEHNS OueHouyHble cpeacTBa
n/n avcumnnuiel (mogyns) KOMMeTEHLMM
9 Pasgenbl 2-3 MK-4 MK-4.3 JlabopaTopHas paboTa

M pomMeXyTo4vHaaA atTectauma

Komnnekt KM
dopmMa KOHTpoOnsi — 3a4eT

20. TunoBble oOLEHOYHbIe cpeAcTBa UM MeToAMYECKMe MaTepuanbl, onpegensroLwue
npoueaypbl oLeHUBaHUSA

20.1. TeKkyWw M KOHTPOSIb YCNEeBaeMoCTU

KoHTponb ycneBaemMocTu No ANCUMMNIINHE OCYLLECTBNAETCS C MOMOLLbIO CMEeaYLWmMX OLEHOYHbIX
cpencTs: nabopartopHas pabota

MepeyeHb nabopaTtopHbIX paborT:

1. KomnbloTepHasa Bu3yanusauusa pacnpeaeneHmsi NpsambiX CKaHMpOBaHWA B napansnesisHon U BeepHomn
cxemax.

2. MaTemaTtndeckoe MmoaenupoBaHue npouecca ckaHmposaHus B TPKT.

3. BocctaHoBneHune nsobpaxenusa B TPKT ¢ nomowsio dypbe-anroputma.

4. BocctaHoBrneHune nsobpaxeHnsa B TPKT ¢ nomoLLbio anropyTtMma CBepTKM 1 06paTHOM NPOEKLMN.

5. NpumeHeHne anrebpanyeckmx MeTo4OB B TOMorpaduu.

TunoBoe 3apaHue ana nabopaTtopHoun paboTbl

Na6opatopHas pabota Ne 1

((KOMI'IbIOTepHaFI BU3yarninsauuna pacnpeneneHna rnpamMmbiX CKaHUpPOBaHUA B napanneanon n BeepHoﬁ
cxXemMax»

Llenb paboTbl: O3HakoMuTbCs C nNpuvHUMNamMu npoBedeHus cbopa [daHHbIX B KOMMbHOTEPHOM
ToMorpadun.

TpeboBaHns K BbINONHEHUIO paboTbl: BbINONHeHMe nabopaTtopHoM paboTbl npegycmaTpuBaeT
HanMcaHwe NporpamMmbl, peanuaytoLen KOMNbLITEPHYH MOAENb NpoLecca nepemeLleHns nsnydarenen
n gatumkoB B Tomorpadpe. OT4ET 0 paboTe npoBoauTcsa B Buae cobecenoBaHus M 3akroyaeTcs B
AeMOHCTpaumm paboTbl nporpaMmmbl, 0O6bACHEHUM MPUHUUNOB paboTbl anropytMa U OTBETOB Ha
AOMNONHUTESNbHbIE BONPOCHI.

Kputepun oueHkn: Ons nofnyyYeHms OLEHKM «3a4TeHO» HeobXoauMO nokasaTb BbICOKUA YPOBEHb
BNageHns TeOpeTU4ECKMM MaTepuanoM, yMmeTb OOBbACHUTbL NpUHUMN paboTbl HANMMCaHHOW NpOrpamMMbl,
BEPHO OTBETUTb Ha AOMNOMHUTENbHbIE BOMPOCHI.

3apjaHue: HanucaTb nporpammy, KoTopas npu 3agaHHOM KONMYecTBE OaTYMKOB, PacCTOAHUM MexXay
HUMK, pa3mepe 06nacTM CKaHMPOBAHUSA U KONMMYECTBE PaKypCoB BU3yanusvMpyeT BeCb Habop npsmbIX
CkaHupoBaHus. poeeputb paboTy nNporpaMmbl HA KOHTPOMbHbLIX Npumepax: 3 gaTtyuka, 4 pakypca; 4
aatyuka, 5 pakypcos; 100 gatumkos, 200 pakypcos.

MpuBeaéHHbIEe HNXe 3a4aHUS PeKOMeHAYyeTCs UCMOoNb30BaTh NPU NPOBeAeHUN ANAarHOCTUYECKUX
pa6oT ANA OLEeHKU OCTAaTOYHbIX 3HAaHWUI NO AUCUUNNUHEe

3apaHusa ¢ BbI6OQOM oTBETAa



Ne 3anaHue BapuaHTbl oTBETa BepHbin

oTBET

1 | ABngaeTtca nu npeobpasoBaHne Pypbe a) na a
NNHENHBIM oNepaTopom? b) HeT

2 | ABngaetcs nu ocnabneHHoe npeobpa3oBaHne a) pa b
PagoHa nuHerHbIM onepaTtopom? b) HeT

3 | OcnabneHHoe npeobpasoBaHne PagoHa a) na b
NCnonb3yeTcsi B TPAHCMUCCUOHHOM b) HeT
PEHTrEHOBCKON KOMMbIOTEPHOW TOMOrpadum
(TPKT)?

4 | DKkcnoHeHuunanbHoe npeobpasoBaHme PagoHa | a) aa b
Ucnonb3yeTcsd B TPaHCMUCCUOHHOM b) HeT
PEHTrEHOBCKON KOMMbIOTEPHOW TOMOrpadum
(TPKT)?

5 | B kaknx eanHunyax B CU namepsaercs a) x c
WHTEHCMBHOCTb U3ny4eHus 1? b) Dx/m?

c) Ox/(m?c)

6 | YTto npousonget ¢ obpaszom Pypbe dyHKLMM, a) CABMHETCS MO YacToTe Ha a BNpaBso c
€Cnn ee CABUHYTb MO BPEMEHM BMNpaBo Ha b) caBuHeTCA No YacToTe Ha a BNeBO
HEKOTOPYHO BEMNUYUHY a? C) B HEM MOSABUTCS OOMNONHUTENbHbIN

9KCMOHEHUMNanbHbIN MHOXUTENb

7 | Yto npomsongeT ¢ obpasom Pypbe dhyHKUUU, a) pacTsHeTCcs BOOMb YaCcTOTHOW OCu B b
€CNnu ee pacTaHyTb BOOSb BPEMEHHON OCU B 2 2 pasa 1 YMHOXUTCS Ha 2
pasa? b) coxxmeTca BOOMNb YacTOTHOM OCK B

2 pasa 1 YMHOXUTCS Ha 2
C) B HEM MOSABUTCS LOMNOMHUTENbHbIN
9KCMOHEHUMNAaNbHbIN MHOXWUTENb

8 | Bo 4to nepexogut onepauus a) B onepaumo anddepeHUnpoBaHms c
andpdepeHumpoBaHus B obpasax dypbe? b) B yMHOXeHWe Ha

9KCMOHEHUMNANbHbIN MHOXUTENb
C) B YMHOX€EHWE Ha CTENEHHYI0
PYHKLUMIO

9 | B ocHoBe ®ypbe-anropntMa BOCCTaHOBMNEHMUS a) NpoeKunoHHasa Teopema a

N300paXKeHNS NEXNT: b) ceBepTka npeobpasoBaHua PagoHa
C unbTpytowen oyHKumen
c) oba oTBeTa BEpHbIE

10 | MNpwu peanusaumm anropuTma CBEPTKN U a) punbTp HU3KKMX YacToT (PHY) a
obpatHon npoekuyun (ACOIT) obblvHO b) domnbTp BbICOKMX YacToT (PBY)
NCMOMb3YHOT: c) oba BapuaHTa HegoMyCTUMbI

3agaHung ¢ KpaTkMM OTBETOM

Ne 3agaHue BepHbin

oTBeT

1 | Bbluncnute 3HaveHue npeobpasoBaHmsa Pypbe dyHKUuuK f(X)=6exp(—2x?) B Touke w=0. 3
CripasoyHas uHgopmayus: obpas Pypbe PyHKUMM exp(—x3/2) paBeH exp(—w?/2).

2 | Bbluucnute 3HayeHve npeobpasoBaHus Pypbe B TOUKe W=TT/2 NPAMOYrofibHOro 0
nMnyrbca amnanTyaon 5, 3agaHHOro Ha oTpeske [-2, 2].

CripasoyHas uHgopmayus: obpas Pypbe NpsIMOYrofibHOro UMMynbca amnaMTygon 1,
3agaHHoro Ha otpeske [—1, 1], paseH (2/11)"?sinc(w)=(2/11)"*sin(w)/ w.

3 | MNpamas ckaHupoBaHWs 3afaHa ypaBHeHnem 3x+4y—10=0. Ha kakom paccTogHun oT 2
Hayana KoopAavHaT OHa NpPoxoauT?

4 | Nany4yaTtenb HaxoamuTcsa B Touke (—6, —8), a gatumk B Touke (6, 8). Hangute 3HaveHmne 10

npeobpasoBaHus PagoHa, COOTBETCTBYHOLLErO 3TOM NPSMON CKaHUPOBaHUS, eCnn
N3BECTHO, YTO Jlyd Ha BCEM MYTW pacnpoCTpaHAeTCs B cpeae ¢ koadpdmumneHTom
nornoweHna u=0.5.




5 | MianyyaTtenb HaxoauTca B Touke (—4, —3), a gaTyuk B Touke (4, 3). Hangute 3HayeHune 2
npeobpasoBaHns PagoHa, COOTBETCTBYIOLLEIO 3TON NPSIMON CKaHUPOBaHUSA, €Cnu
M3BECTHO, YTO NyY pacnpocTpaHseTcd B cpede ¢ koadduuneHTom nornouweHnsa u=0.2.

3aganug c pa3BéQHyTbIM OTBETOM

3apaHue 1. MapannenbHasi 1 BeepHas CXeMbl CKaHUPOBaHWS. B 4em nx JOCTOMHCTBA M HeQOCTaTKN?
OteeT: MapannenbHas cxema: NPsSMble CKaHUMPOBAHUSA ANs OAHHOTO yria CbEMKM napannenbHbl.

KonnyecTBo uanydyatenen paBHO KONMMYECTBY AaTymKoOB. [JOCTOMHCTBA: MO 3TOM cxeme yaobHOo BecTn
pacyeTbl. Hegoctatkm: MHOro umanyyatenen (nmbo OAMH, HO NPUBOOUTCA B ABWXEHME C MOMOLLbIO
CINOXHOro MexaHu3ama).

BeepHasa cxema: OT oOfHOro wu3nyyaTens MCXoOAMT MNYYOK Jlydel MO pasHbiM  HanpaBreHUsM.
[locTonHCcTBaA: Mcnonb3yeTcs BCEro oauH uanydvatenb. HegoctaTku: BeCTUM pacyeThbl CrOXHEE, YeM B

crnyyvae c napansnenbHONn CXeMON.

3apaHme 2. [MokasaHus OATYNKOB WHTEHCUMBHOCTM M3IYy4YEHMS B TPAHCMMUCCUOHHOW PEHTIEHOBCKOM
KomnbtoTepHo Tomorpacpum (TPKT) u  pacnpegeneHue koadpdumumeHtTa MOrnoweHns cpegobl.
MpeobpasoBaHne PagoHa.

OtBeT: JInHenHbI 3akoH nornoweHns (I — MHTEHCUBHOCTb, U — KO3MuueHT nornoweHus, dl —

3NIEMEHT ANUHBI):

dr _
7= —H(x,y)dl.
YpaBHEHME MNpPSIMOI CKaHWPOBaHUS B MapamMeTpuyeckoM Buae (@ — BekTop Hopmanu, @ —

HanpaBnNSALWWIA BEKTOP, S — PAaCCTOsiHWE A0 Hayana koopauHar):

., = =

r=s@+t®.
MpeobpasoeaHue PagoHa (I, — HaYanbHas MHTEHCUBHOCTb, I — kKOHeYHas):

00

In-*=(Rf|(8,s)= [ ulsB+t&")dt.

—o00

3apaHue 3. Chopmynmpynte 1 JOKaxXunte CBOMCTBO NpeobpasoBaHns Pypbe, CBA3aHHOE CO CABUIOM
aprymeHTa.
OTtBeT: CBOMCTBO:

[f(x+b)I'(€]=e™f(¢).
J[loka3zaTenbCTBO:

CornacHo onpegenexuto npeobpasoBaHus Oypbe

[f(x+b)]'(& %jﬁ x+b)e *dxe

Cpenaem 3aMeHy nepemMeHHbIX

x+b=t,x=t—b,dx=dt,e “=e """,




e

[ flee e de=e e

3apaHmne 4. Cdopmynupynte W [OOKaXmte CBOWCTBO npeobpasoBaHust Pypbe,
cxkatmem/pacTskeHneM yHKLUMK.
OtBeT: CBOWCTBO:

J[lokasaTenbCTBO:

CornacHo onpegenenuto npeobpasoBaHnst Pypbe

[f(aX)]L(E)=%_T flax)e™ dxe

Cpoenaem 3aMeHYy nNepemMeHHbIX

dt e—ixE:e—itE/(x

axzt,xzi,dx:—,
a
13
&)

a
3apaHue 5. ChopmynupynTe 1 JOKaXKUTE NPOEKLUNOHHYIO TEOpEMY.
OteeT: NpoekunoHHas Teopema:

b

S]

e

Q|+

[loka3zaTenbCTBO:
Bbinnwem BHavane npeobpasoBaHune Pypbe No NnepeMeHHON s

6

f f(s®O+tO")dt |e ™ dse

Al

Cpenaem 3aMeHy nepeMeHHbIX
. = o=
r=s@+t®
Unn B KoopaMHaTax

X=scosQ—tsingQ,
y=ssin@+tcosg.

Bbipasum s uyepes i' 1 @, yMHOXWB CKansipHO ypaBHEHWE NPSIMOMCKAHNPOBaHNS Ha O
r- @2(?,@)2(5@,@%&@%@):5.

Bbluncnum AkobuaH npeobpasoBaHns

ax ox
_|0s Og¢|_|cosp —sineg|_ 2 .2 _ _
- N = =1,dsdt=
! a_y a_y sing cos@ cos @+sin @ ,dsdt=dxdy,
0s 0¢
eé—n{f f(#)e ™ ® “dxdy=v2nf(o-8).

11

CBA3aHHOE CO



Kputepun oueHusaHmns Lkana oueHok (B 6annax)

OO6yuvatowmiica aan nonHbIN OTBET. 3 6banna

Ob6yvarowminca gan nonHeln oteeT. [donyckatoTtes | 2 banna

HE3Ha4YUTEIIbHbIE HETOYHOCTMW.

Obyvatowminca gan 4YactuyHbli otBeT. OTBeT He | 1 6ann

COAEPXMUT rpyObIX OLIMOOK.

OtcyTerByeT 6onblias Yactb oTBeTa. [MpucytcteytoT | 0 6annos

rpybble owmnbku.

20.2. NMpomexyTo4yHaa aTrecTtaums

MpomexyToyHas aTTecTauMs Mo AUCUMNIMHE OCYLLECTBASETCHS C MOMOLLLID Cneayowmx
OLIeHOYHbIX cpeacTs: komnnekt KUM

lMepeveHb BONPOCOB K 3a4ETy:

. OCHOBHbIE NPeAnoNoXeHNss MoAENN TPAHCMUCCUOHHOW ToOMOorpaduu.
. BeiBog ypaBHeHun TPKT.

. BeiBog ypaBHeHnn OPIKT.

. CxeMbl CKaHMpOBaHWS.

. ®opmynbl NpsiMoro 1 obpaTHoro npeobpasoBaHus dypbe.

. CeoricTtBa npeobpasoBaHusa dypbe.

. CowcTtea npeobpasoBaHunsa PagoHa.

. CBoncTBa aKcnoHeHumanbHoro npeobpasoBaHusa PagoHa.

9. KpaTtkoe onucaHve Pypbe-anroputma.

10. KpaTkoe onucaHmne anroputma CBEPTKN U OBpaTHON NPOEKLUN.

11. Anroputm cBEpTKMN 1 obpaTHOWM Npoekunn: punbTpyoLwas gyHKUmMS.
12. OnpegeneHve 1 npumMepbl HEKOPPEKTHO MOCTaBMEHHbIX 3a4au.

0N Ok, WN -

KM cocTtouT M3 ABYyX BOMPOCOB M3 nepeyHs. Ha nogrotoeBky gaetca 1 yac, nocrne 4ero npoBoauTcs
cobeceoBaHue, B XOA4€e KOTOPOro MOryT 6bITb 3adaHbl AOMOMNHUTENBHBIE U YTOYHSIOLLNE BOMPOCHI.

Kputepumn oueHnBaHus:

1. BHaHWEe OCHOBHbIX ONpPenerieHNn U TEOPETUHECKNX MOMOXKEHNI.

2. YMeHue gokasbiBaTb OCHOBHbIE YTBEPXAEHMUS, TeopeMbl U POPMYyIibI.

3. 3HaHne 6a30BbIX METOAOB U anNropMTMOB, UCNONb3YEMbIX B KOMMNBIOTEPHOM TOMOrpadum.

4. TloHMmaHne obrnactm NpuMMEHeHUs W OCOBEHHOCTEN MpPaKTUYECKOW peanu3auum MeTodoB W
anropyTtMoB ToMorpadguu.

Onsi oueHMBaHUA pe3ynbTaToB OBYYEHUS Ha 3a4Y€Te MCMOSb3YIOTCS OLEHKU: «3aYTEHO» U «He
3a4TEHOY.

YpoBeHb
KpuTepumn oLeHnBaHna KOMNeTEHUUN chopmmpoBaHH LLikana oueHok
ocTH
KOMMeTeHUnmn

OTtBeTa obyvatoLerocs CooTBETCTBYET XOTS Obl MONOBUHE U3
nepeyvmcneHHblx kputepunes. CHOPMUPOBaHHbLIE 3HAHUSA Moporosbii 3auTeHo
OCHOBHbIX MOHATUI, onNpedeneHnin n TeopeM, u3yvaemblx B Kypce, YPOBEHb
BO3MOXHO C 3aTPyAHEHUAMW NP BOCNPON3BEAEHNN.
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OTBET Ha KOHTPONbHO-U3MEPUTENbHLIV MaTepuan He
COOTBETCTBYET bonee YeM NOroBUHE U3 NEPEYNCTIEHHBIX
nokasarenen. ObyyaloLwmiics AEMOHCTPUPYET OTPbIBOYHbIE
3HaHMA (NMMBO NX OTCYTCTBME) OCHOBHLIX MOHATUIA, ONpeaeneHnn
1 Teopem, UCNomb3yeMbIX B Kypce.

He 3ayTteHo
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