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IMporpamma auctmumias "Hayunas rpaduka n reomerpusarms obmacreir'; 01.03.03 "Mexannka 1 MaTeMaTHIeCKOe MOJEIpOBaHIe" .

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IMporpamma auctmumias "Hayunas rpaduka n reomerpusarms obmacreir'; 01.03.03 "Mexannka 1 MaTeMaTHIeCKOe MOJEIpOBaHIe" .

[porpammy muictmIuHb paspadoTai(a)(u): accucreHr, 0.c. Auucumos B.J1. (Kadenpa asporuapomexanuku, oTaeneHue
MexaHukM), VadDAnisimov@kpfu.ru ; crapimii Hay4HbIi cOTpyIHUK, K.H. KamanytauHoB A.M. (HIJI NnTemekTyaibHble
OMOMIMETHYECKHE U TIPUPOI0CO00pa3Hble ccTeMbl, IHCTUTYT MateMaTuky U Mexanuku uM. H.W. Jlo6aueBckoro),
AMKamalutdinov@kpfu.ru

1. IlepedyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIIME QUCIWIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHIHH npuoodperaemMoii KOMIeTeHIUH
OIlK-4 CriocoOeH PUMEHSITh COBPEMEHHbIe MH(OPMAIIMOHHBIE TEXHOJIOTHH, UCTIOJIBb30BATh U
COo3/1aBaTh IIPOrpaMMHbIE CPEICTBA [JIS PEIlEeHHs 3a/1ad HaAyKU U TEXHUKH

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):

JloJKeH 3HATh:

OCHOBBI pabOTHI ¢ OMOIMOTeKaMU s13bika Python 1y1s periieHus 3a1a4 TEXHAYECKUX BHIYUCICHUH

OCHOBBI TIOCTPOCHUSI IBYMEPHBIX M TPEXMEPHBIX Tpa(prKOB C UCTIONh30BaHMEM s13biKa Python;

OCHOBBI CO3/IaHUsI aHUMAIIMU U padoThl ¢ (paitiamu B Python;

OCHOBBI aHAJIM3a MHOTOMEPHBIX IaHHBIX C MOMOIIBIO MAKETa /151 MHTEPAKTUBHON Bu3yanu3auuu ParaVIEW;

JoKeH yMmeTs:

padorath ¢ 6GudbMoTeKaMu sA3bIKa Python myist penreHns 3aa4 TEXHUYECKIX BHIUMCIICHUIA,

CTPOUTD IByMEpPHBIE U TPEXMEpHbIE rpaprKy ¢ UCHOIB30BaHUEM s13bIKa Python;

co3/1aBaTh aHUMaLMK 1 paboTats ¢ ¢ainamu B s3bKa Python

aHAJIM3UPOBATh MHOTOMEPHBIE JaHHBIE C OMOIIBIO MTAKETa AJIs MHTepaKTHBHOU Busyanu3aiwu ParaVIEW;

I[OIDKGH BJIaC€Th:

HaBbIKaMH paboThl ¢ GUOIMOTEKaMU si3biKa Python [yis1 perieHus 3aa4 TEXHUUECKUX BHIUKMCIICHUI;

HaBbIKaMH TIOCTPOEHMSI ABYMEPHBIX ¥ TPEXMEPHBIX IrpahiKOB C MCHOIB30BaHNEM s13bIka Python;

HaBBIKAMHM CO3JIaHUs1 aHMMAIIMK U paboThI ¢ (aiiamu B Python

HaBbIKaMH aHAJIN3a MHOTOMEPHBIX JIaHHBIX C TOMOIIIBIO MTAKeTa IS HHTePaKTHBHOM Buzyanu3auun ParaVIEW;

2. MecTo nucuumjauHbl (Moayas) B ctpykrype OIIOII BO

HanHast qucrmIuivHa (MOAYJIb) BKoveHa B paszaen "B1.0.25 [ucuurimasl (MOay)" OCHOBHOM NMpoeccroHaNbHON
ob6pazosarenbHol nporpammsel 01.03.03 "MexaHuka 1 MaTemMaTHyeckoe MojearpoBanue (MarteMaTH4eckoe U KOMITbIOTEPHOE
MOJIeIMpOBaHue B (DyHIAMEHTANIbHBIX M MPUKJIAJHBIX 3a[]a4aX MEXaHUKH)'" ¥ OTHOCUTCS K 00s13aTesnbHoi yactu OITOIT BO.

OcBauBaercs Ha 2 Kypce B 3 cemecTpe.

3. O6beM qUCHMILIMHBI (MO/IYJIsI) B 3a4€THBIX € IHHHIAX C YKAa3aHHEM KOJIHYEeCTBA YaCOB, BbI/I€JI€HHBIX Ha
KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ NpenojasaTeieM (110 BHAaM y4eOHbIX 3aHATHII) H HA CAaMOCTOSITEIbHYIO
padéoTy obyuarommxcs

OO61m1ast TPyIOEMKOCTh AUCIATUTMHBI COCTABJISIET 2 3a4eTHBIX (bie) eMuHUI(b) Ha 72 Jaca(oB).

Crpannna 3 u3 9.
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KonrtaktHas padora - 32 yaca(oB), B TOM YHCIIE JISKITUH - 16 yaca(oB), mpakTudeckue 3aHaTus - 0 yaca(oB), 1a00paTOpHBIE
padoTh! - 16 yaca(oB), KOHTPOJIb CAMOCTOSITETbHON padoTh! - 0 yaca(oB).

CamocrositesibHast pabota - 40 yaca(oB).
KouTposnsb (3auét / ax3amen) - 0 yaca(oB).
dopma poMeKRyTOYHOTO KOHTPOJISI JUCIUILIMHBL: 3a4eT B 3 cemecTpe.

4. Conep:xaHue AUCHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3/ejaM) ¢ yKa3aHneM 0TBeJeHHOro Ha
HHUX KOJHYECTBA aKaJA€MHYE€CKUX YaCOB U BUI0B y'—lGﬁHI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PaGOThI O AU CHHUILIHHE (MO/IYJIIO)

Buapl 1 yackl KOHTAaKTHOI pa6oThl, Camo-
UX TPYA0E€MKOCTh (B 4acax) CTOSI-
N Paszjennl iucuunumnet / Ce- Ulexuun,Texuun{IIpakru-[[Ipakru-Jlagopa-Iadopa- TeJb-
MoayJist MECTP| Bcero | B 3JI. | YeCKHE | YeCKHe | TOPHbIE |TOpHbIEe| Hasd
¢opme BansaTHs,| B 3J. |[padoThL| B3I pa-
Bcero | cdopme | Bcero | popme | OoTa
Tema 1. Hauaso pa6otsi ¢ sizeikoM Python.
1. Co3nanue MaccuBoB. MateMaTH4ecKue Ooneparyy ¢ 3 6 0 0 0 6 0 16
MacCHBaMH
Tema 2. Mcnosnb3oBaHue ¢ailjioB ClieHapHeB U
2. |ynpaBnenue naHHbIMU. [IBymMepHbIe rpadhuku 3 6 0 0 0 6 0 12
3 Tema 3. Auumanus. TpexmepHsle rpaduku 3 4 0 0 0 4 0 12
l1Toro 16 0 0 0 16 0 40

4.2 Coaep:kaHue JUCHMILUIMHBI (MOYJIs1)
Tema 1. Hauaso pa6otsi ¢ sizbikom Python. Co31anue maccuBoB. MaTemaTnyeckune onepanuy ¢ MacCHBaMu

INocBsiena 3HaKOMCTBY ¢ SI3bIKOM TporpamMmupoBanus Python. B pamkax 3aHATHil OyayT U3yueHbl OCHOBHbIE KOHCTPYKLIMH
si3bika Python. OcHoBHbIe TUIIBL (haiiJIOB 1 MEXaHU3MOB MX B3aUMOJencTBUs. M3yueHbl 6a30Bble MaTeMaTUUECKKE ONEpalvy U
olepaluy s CO30aHUs U yIaJeHUs1 MACCHBOB U CKasIpoB. [IpoBegeHoO 3HaKOMCTBO CO CITPaBKOM M PaCIIMPEHHBIN TOUCK
NPUMEPOB JJIs1 CAaMOOOYYEHHUSI.

Tema 2. Ucnoas30Banue (hailyioB cieHapueB H ynpasJieHne JaHHbIMU. [IBymepHbIe rpaduku

B pamkax Tembl Oyner pa3ouparbcs:

KaK MOXeET UCHOJIb30BaThCs s13bIK Python st coznanus u popMaTupoBaHust pa3inyHbIX THIIOB IBYMEPHBIX IpachUKOB.
KaK CO3/1aTh, COXPAHUTh, U BBIIIOJHATH MTPOCTON (haiisl CLieHapHsI.

BynyT usydeHsl JOMOJHUTENBHbBIE CBEEHUSA O BXOJHBIX JaHHBIX (hailjia ClieHapus, O TOM, KaK XpaHsATcs AaHHble B Python, o
Pa3JIMYHBIX criocobax BBIBOJA HA KPaH M COXPaHEHHMsI IAaHHBIX, KOTOpbIE CO3JaI0TCs B Tporiecce padoTh (haiiiia clieHapus U Kak
0OMeHMBaThCs JaHHBIMU MeXay Python u 1pyrumu npuioxeHus Mu

Tema 3. Auumanus. TpexmepHsbie rpaduku

Paz0upaetcss OCHOBHBIE METO/IbI TOCTPOCHUS U (DOPMATUPOBAHKE TPEXMEPHBIX IT'PahUKOB ¢ HCIONIb30BaHueM Python u
ParaView. Pa6ote ¢ kamepoii u pasmmunbivu 3¢ppextamu. Padora ¢ mpoekiusamu. [Togxoapl O CO3AaHMI0 aHMMAIVIA Ha
OCHOBE JIByMEPHBIX M TPEXMEPHBIX IPpaPUKOB. pa300paHbl IPUMEPHI TPUMEHEHHI TIOTyYSHHBIX HABBIKOB Ha MPAKTHUYECKHUX
3ajavax.

5. IlepeyeHb y4eOHO-METOUYECKOT0 00€eCIeYeHH UIA CAMOCTOSITEJbHOM PadoThl 00yJalommXcs mo
JUCHUNUINHE (MO/LYJII0)

CamocrosiTenbHasi padoTa 00yJaloIMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPY METOIMUYECKOM PYyKOBOJICTBE IperoiaBaresisi, Ho 6e3
€ro HermocpeACcTBeHHOro yuactust. CamocrosTenpHas paboTa MojipasensieTcs Ha CaMOCTOATENbHYI0 padoTy Ha ayIUTOPHBIX
3aHSTHSX U HA BHEAYAUTOPHYIO CAMOCTOSITENNbHYIO paboTy. CamocTosiTeNibHas padoTa 00yYaIoIMXCs BKIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJILHOE OCBOGHHE OT/EJIbHBIX TeM (pa3/esioB) JUCIMIUIMHBI, TaK U MPOpadOTKY TeM (pa3JiesioB), OCBAUBAEMbIX BO
BpeMsl ayJJUTOPHOU paboTHL. Bo BpeMs1 caMOCTOATEIbHOM PadOThl O0YYAIOIIAECS YUTAIOT U KOHCIIEKTUPYIOT yUeOHYI0, HAYIHYIO
U CIIPAaBOYHYIO JINTEPATYPY, BHIMOJIHSIOT 3aJIaHKsI, HAIIPaBJICHHbIC Ha 3aKpeIUICHUE 3HAHUIA U OTPaOOTKY YMEHUIN U HABHIKOB,
TOTOBSTCS K TEKYIIEMY Y IPOMEKYTOUHOMY KOHTPOJIIO MO JUCHIUIUIMHE.

Crpannua 4 u3 9.
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OpraHu3arysi CaMOCTOSITEeTbHON paboTHl 00YJAIOIIUXCS periIaMeHTUPYETCs] HOPMATUBHBIMU TOKYMEHTAMM,
yueOHO-METOJMUYECKON JIMTEPATY PO ¥ SJIEKTPOHHBIMY 00pa30BaTeIbHBIMU PECypcaMu, BKITIOYAS:

IMopsimok opraHU3alMK U OCYIIECTBIEHUs 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, porpaMMaM ClelMaIuTeTa, POrpaMMaM MarkucTpaTypsl (YTBEpK/IEH MPUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoii ®eneparviu ot 6 anpesst 2021 roga Ne245)

IMucemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "O6 akTHBU3AIMI
CaMOCTOSITEJIbHON padOTHI CTY/ICHTOB BBICIIVX YUeOHBIX 3aBeICHU"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmin)
(penepasbubIil yHUBEpCHTET"

IpaBuna BHyTpeHHEro pacrnopsjka eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTe/IbHOTO YUPEkKJEHU BBICLIETO
npocgeccuoHaabHOro oopazosanus "Kazanckuit (IprBosnkckuil) eaepanbHblil yHUBEpCHTET"

JlokaspHble HopMaTUBHBIE akThl KasaHckoro (ITpuBoykckoro) deepaibHOro yHUBEPCUTETa
Omnnaiin kypce o Python - https:/stepik.org/course/3356/promo?search=4589959364
Odurmanehsiii cait Pandas - https://pandas.pydata.org

Odurmanbheiii cailt ParaVIEW - https://www.paraview.org/

Odurmaneaeiii caitt Python - https://www.python.org/

Caiit 6ubmoteku Matplotlib - https://matplotlib.org/

Caiit 6ubmorekt NumPY - https://numpy.org/doc/stable/index.html

Caiit 6ubmmoreku SciPY - https:/scipy.org/

6. ®POoH/] OLIEHOYHDBIX CPEeICTB M0 JUCIUILIHHE (MOIYJII0)

@DoH/ OLIEHOYHBIX CPEACTB 110 AUCLUIIIMHE (MOLYJI0) BKJIIOYAET OLIEHOUHbIE MaTepUallbl, HallpaBJIEHHbIE Ha TPOBEPKY OCBOCHHUS
KOMIIETEHIIMI, B TOM YMCJIE 3HAHUI, yMEHUI 1 HaBbIKOB. POH/I OLIEHOUYHBIX CPEICTB BKJIIOYAET OLIEHOYHBIE CPE/ICTBA TEKYILETO
KOHTPOJISI U OLIEHOYHbIE CPEACTBA IPOMEKYTOUHOH aTTeCTaIUN.

B (oHe O1IEHOYHBIX CPENICTB COAEPKUTCS CIeAyoIas HHPOPMAITHs:

- COOTBETCTBHME KOMIIETEHIIMH [UIAHUPYEMbIM pe3yJibTaTaM 00yueHHsI 110 JUCLIUILIMHE (MOJYJI0);

- KpUTepHH OlleHUBaHUS C(DOPMUPOBAHHOCTU KOMITETEHITHIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH MO JUCHUIUTHHE (MOIYJIO);

- OINMCaHUe MOPsiIKa MPUMEHEHUs U NPOLIeyPbl OLIEHUBAHUS /151 KaXKI0TO OLIEGHOUHOTO CPEACTBA;
- KpUTEpHH OLIEHUBAHUS [JTs1 KaXJJOr0 OIIEHOYHOTO CPEJICTBA;

- COACPIKAHNE OLIEHOYHBIX CPEACTB, BKJIIOYadA TpeGOBaHI/IH, MPEeAbABIAEMBIC K HCﬁCTBHHM o6yqa10u11/1xc5{, AE€EMOHCTPUPYEMbBIM
pesyJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTces B [Ipunoxenun 1 kK mporpaMMe AUCUMILIMHBL (MOIYJIIO).

7. IlepedeHnb JUTEPATYPbI, HEOOX0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO XyJIs)

OcBoeHMe UCIMIUIMHBL (MOJIYJIs) MPEAIoJaraeT u3yuyeHue OCHOBHOM U JIONIOJIHUTEIIbHON y4eOHOM uTepatypsl. Jluteparypa
MOXeT OBbITh JOCTYIHA 0OYYaIOIIMMCsI B OJHOM U3 IBYX BapUaHTOB (JIMOO B 000MX M3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTioueHHbIX KDY norosopos ¢
MIPaBOOOIAATEISIMUA;

- B eyaTHOM Bujie - B HayuHo# 6ubmmoreke um. H.U. JlobaueBckoro. OOyyJaroIuecs mojy4yanT yIeOHyI0 JUTepaTypy Ha
aOOHEMEHTE IO YMTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TI0JIb30BaHUsI HaydHOH OHOINOTEKON.

DJIeKTPOHHBIE U3JAHKS IOCTYIHBI AUCTAHIMOHHO U3 JII00OW TOYKHM IPU BBEJCHUU 00YYAIOIIMMCS CBOETO JIOTUHA U MApOoJIsl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHbIN yHUBepcuTeT" . [Ipu HCoNb30BaHUM EYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJKeH ObITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydaonmxcs o PI'OC 3++ - He menee 0,25
9K3EMIUIIPA) KaXKA0T0 U3 U3/IaHNi OCHOBHOM JIMTepaTypsl 1 He MeHee 0,25 3K3eMIuIsipa AOTOHUTEIBHON JINTEpaTyphl Ha
Ka)k10r0 00y4Jaliomerocsi U3 4ucia Juil, OJHOBPEMEHHO OCBAMBAIOIINX JAHHYIO AUCUMIUIMHY.

IlepeyeHb OCHOBHOM M JOIIOJTHUTEILHON YUeOHOM JIUTEPATYPhbl, HEOOXOUMOM JJIs1 OCBOCHHSI JUCIMILUIMHBI (MOYJIs1), HAXOIUTCS
B [Ipusioxennu 2 k pabovel mporpamMmMe JUCHMILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 10roBopoB KOV ¢
npaBooOJIaAaTes sIMU 3JIEKTPOHHBIX M3/IaHWI U IIPU U3MEHEHUH KOMIUIeKToBaHus (hoHnoB HayuHoi 6udmmorekn KOV,

8. Ilepeuennb pecypcoB HH(POPMAIMOHHO-TEJEKOMMYHHUKAUOHHOI ceTH ""MIHTepHeT'', HE0OXO0AMMBIX JIJIsI
OCBOEHHS U CIHILINHBI (MOXyJIs)
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Omnnaiin kypce o Python - https://stepik.org/course/3356/promo?search=4589959364

Odurmanehsii caint Pandas - https://pandas.pydata.org

Odurmanbheiit cailt ParaVIEW - https://www.paraview.org/

Odurmanshei cait Python - https://www.python.org/
Caiit 6udsmoteku Matplotlib - https://matplotlib.org/
Caiir 6ubmnoreku NumPY - https://numpy.org/doc/stable/index.html

Caiit 6ubsmoteku SciPY - https:/scipy.org/

9. MeTO,Z[I/I‘IECKI/le YKazanua aJid Oﬁy'—la]O]J.(l/IXCﬂ IO 0CBOCHHUIO NTUCITUIIJINHbI (MOZ(yJIﬂ)

Bujg paéor

MeToanueckue peKOMeH amuu

JICKIU

CryneHTaM He0OXOIMMO MOCEIIATh JICKIIMK, BECTH KOHCIIEKT JIEKIMH BCIe]l 32 U3JI0KEHHEM MaTepuaa
NpernojaBaTesieM.

PCKOMGHHyeTCﬂ HpOpa6aTblBaTI) KOHCIIEKT B TCUYCHUE THA IOCJIC JIEKIUU U ITPOCMATPUBATh €0 BHOBb HAKAHYHE
CIIAYIONIeH JTeKIIH.

B ciyuae oOGHapyskeHus OIIMOOK WM BOSHMKHOBEHHSI BOITPOCOB T10 MPe/IbIIYIEMYy MaTepraty He0OOX0AUMO
00paTUThCS K MPEoJaBaTelIio.

JabopaTopHbIe
padoTHI

IIJIH MNOATOTOBKU K NPAKTUYECKUM 3aHATUAM CTYACHTY PEKOMEHAYETCA IMPEABAPUTEIIBHO HpOpa6aTI)IBaTI) KakK
IICKIII/IOHHLIﬁ Martepual, TaKk U MaT€pUual NPEeAbIAYIIUX MPAKTUYCCKUX 3aHATHiA. OCHOBOM JJIA IIOArOTOBKA
CIIYyKUT I[O6p0COB€CTHOC BBIIIOJITHEHUE NOMAIIHETO 3aJaHUA. ,H)IH YCIICITHOI O peuIeHruA 3a1a4 HepBOﬁ qacTu
Kypc€a CTyACHTaM pEKOMCHAYETCA BCIOMHUTL MaTepual, OCBOEHHBIH B NpeablAynuX CEMECTPAX B paMKax
0a30BbIX MATEMATHUECKHX JUCHUITINH.

€aMoCTOsI-
TesibHast paboTa

CamocrosiTenbHasi padoTa CTYJEHTOB COCTOUT U3 JBYX OCHOBHBIX YacTel - MpopadoTKa JIEKIIMOHHOTO MaTepualia
Y BBITIOJIHEHUSI IOMAIIIHUX 33/1aHuii. [l OCBOGHMSI TEOPETUUECKOrO M IPAKTUYECKOro MaTepuaa, B ciryvae,
KOT/Ia KOHCIIEKTOB OKa3bIBAETCsl HEOCTATOUHBIM, WU Jyisl oJiee NeTalbHOM MPOPadOTKH OTIEIbHBIX TEM
peKOMeHIyeTCsl UCIIOIb30BaTh IMTEpaTypy, YKa3aHHYIO B COOTBETCTBYIOIIEM pa3jesne. Bce Bo3HMKaloLIIe
BOITPOCHI PEKOMEH/IYeTCsl 3apaHee YeTKO c(hOpMYJIMPOBATh U BIIOCJIEICTBIN OOCYIUTH C ITperno/iaBaTesieM.

3a4€T

[NoaroroBky K 3a4eTy peKOMEH/yeTCs pa3/iesIuTh Ha ABa 3Tana. Ha nepBom arare mpopadaTsiBaioTcs Bce
BOIIPOCHI K 3a4eTy 1 (hOPMYJIMPYIOTCS BOTIPOCH K TPENO/ABATENIO B PaMKaX KOHCY/IbTAIMH TI0 pasfiesaMm,
HEJIOCTaTOYHO IMOJPOOHO OMMCAHHBIM B PaMKaXx JICKIIMOHHOTO Kypca Witk 6ojiee TPYJHBIM B OCBOSHHH MaTepHaa.
[Nocne KOHCYIPTAIMK IPOUCXOIUT OKOHYATEIbHASI IPOPAaOOTKa M 3aKpeIIeHHe MaTepraa 1o BCEM BOITPOCaM.

10. ITepeyensb HHGOPMAIUOHHBIX TEXHOJOTHIA, HCIOJIb3YEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJbLHOT0 MpoIecca
o JUCHHILINHE (MOIYJII0), BKJIHYAs MepedeHb NPOrpaMMHOro odecnedeHnss 1 HH(pOPMANMOHHBIX CIPAaBOYHbIX
cucTeM (IpH HEOOXOJUMOCTH)

INepeuens HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBIEHUN 00pa30BaTEIbHOIO MPOLiecca Mo JUCHUIINHE
(Mozymo), BKJIIOYas epedeHb [IPOrpaMMHOro odecredeHys 1 MH(OOPMALMOHHBIX CIPABOYHBIX CHCTEM, IPEICTABJIEH B
[punoxeHuu 3 k paboueii Mporpamme JUCHMIUIAHBI (MOJYJISI).

11. Onncanne MaTepuaJbHO-TEXHUYECKOM 6a3bl, HEOOX0UMOIT /ISl OCYI[eCTBJIEHUSI 00PA30BaATEILHOTO
npoiecca no JUCIUIIAHE (MOIYJII0)

MarepuanbHO-TEXHHUECKOe 00ecTieueHrne 00pa3oBaTeIbHOrO Mpoliecca Mo JUCIUILTMHE (MOJIYJII0) BKIIIOUAET B ce0s1 Cleyomme

KOMITOHCHTHI:

TomertieHus VTSI CAMOCTOSITETILHON pabOTH 00YJaIOIINXCsl, YKOMIUICKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOU C BOZMOKHOCTBIO MOJKTIOUEHHS K ceTr "VIHTepHeT" 1 oOecrieueHueM JOCTyIa
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBaTebHylo cpeny KOV.

V4eOHble ayAUTOPUH AJIsI KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATN3MPOBAHHON MeOEbIo (CTOJIbI

U CTYJIbS).

KOMHLIOTep U MIPUHTEP IJIA paCll€dYaTKH pa31aTOYHbIX MAaTEPUAJIOB.

MynpTUMeaniHaS ayAUTOPHSL.

KommnbloTepHblii KJtacc.
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12. CpeacrBa ajjantanuu npeno aBaHus JUCHUILIMHLI K MOTPEOHOCTAM 00yUYalonUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10P OBbSI

HpI/I H€O6XO,HI/IMOCTI/I B O6paSOBaTCHLHOM nponecce MpuMEHAITCA CIICAYIoIUE METOAbl U TEXHOJIOTMU, 06H€I‘anOHII/IC
BOCIIpUsTUC I/IH(I)OpMaL[I/II/I O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHTYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIIDOOTO HETEKCTOBOTO KOHTEHTA JIJIsl €0 BO3MOXKHOTO MPe00pa3oBaHusl B albTepPHATHBHBIC
(bopmbl, yIOOHBIE 1711 Pa3IMYHBIX MTOJIb30BaTENIEH;

- CO3JaHME€ KOHTCHTA, KOTOpLIf/i MOJKHO PEACTABUTL B PA3JIMYHBIX BUAX 0e3 NOTEPHU JAHHBIX UK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXKHOCTb MaCIHTa6I/IpOBaHI/15{ TEKCTa U H306pa)l(€HHﬁ 6e3 NOTEPH Ka4eCTBa, MPEAYCMOTPETb JOCTYITHOCTb YIIPABJICHUA
KOHTCEHTOM C KJIaBUATYyPbI;

- CO3/IaHMe BO3MOXKHOCTEN [J1s1 00yUaIOIMXCsl BOCHIPHMHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIMLIA C HAPYIIEHMSAMH CIIyXa MOJTy4Yald MH(HOPMALMIO BU3YaIbHO, C HAPYLLEHUAMH 3PEHUS - ayIHaJIbHO;

- IPUMEHEHUEC MTPOIrpaMMHBIX CPEJICTB, 066CHC‘II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMeHHfI, Q)opanyeM},Ix
,HI/ICHI/IHJII/IHOﬁ, 3a CUET AJIbTEPHATUBHbIX CHOCO6OB, B TOM 4MCJI€ BUPTYaJIbHbIX J'Ia60paTOpPIfI 1 CUMYJIAAIIMOHHBIX TeXHOJ’[OFHfI;

- IpMMEHEeHNe JUCTAHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOIMH AJIs Nepefau MHGOPMALMY, OPraHu3aLy pa3IndHbIX (hOopM
MHTEPAKTUBHON KOHTAKTHOM paboThl 00YYaIOLIErocs ¢ MpernojaBaTeieM, B TOM YHicie BEOMHAPOB, KOTOPbIE MOTYT OBITh
UCIIOJIb30BaHBI JUIsl IPOBE/ICHU S BUPTYAJIbHBIX JIEKLIUI C BO3MOKHOCTBIO B3aUMOJEHCTBHSI BCEX YIaCTHUKOB JUCTAHLIMOHHOTO
00y4eHus1, IPOBEeJEHNUsI CEMUHAPOB, BBICTYIUIEHHS C JOKJIAIAMU U 3aIlUTHI BHIIOJTHEHHBIX PaOOT, MPOBEASHNUS TPEHUHIOB,
OpraHM3aLUK KOJUIEKTUBHON paboThI;

- IPUMEHEHUEC TUCTAHIIMOHHBIX 06paBOBaT€J'[bHLIX TEXHOJIOTUI I OpraHnu3aiun (I)OpM TEKYHIEro U NpoMeKyTOYHOT'O
KOHTPOJIA;

- YBEJIMYEHUE TIPOJOJIKUTEIBHOCTH CIaul 00YYaIOIIMMCsl MHBAIUIOM MJIM JIMLOM C OTpAaHUYEHHBIMUA BO3MOKHOCTSIMHU 310POBbS
¢opm rmpome:xyTOUHOI aTTECTAIMH [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOIOIKUTEIBHOCTH UX CAAYM:

- IPOAOJIKUTEIbHOCTU CAa1n 3auéTa Win 9K3aM€Ha, IIPOBOAMMOIO B MMCbMEHHOMI Cl)OpMe, - He Oostee uem Ha 90 MMHYT;

- IPOJIOJKUTEIPHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOJANMOM B YCTHOM (popme, - He
6osiee yem Ha 20 MUHYT;

- IPOJIOJIKUTENIBHOCTY BBICTYILIEHUSA 00Y4alolIerocs Ipy 3aliuTe KypcoBoi paboThl - He OoJiee ueM Ha 15 MUHYT.
ITporpamma cocraBieHa B coorBeTcTBUM ¢ TpedoBaHusAMU PI'OC BO u yuye6HbIM I1aHOM 10 Hanpasienuio 01.03.03

"MexaHHKa 1 MaTeMaTHYeCcKoe MOAIeIMpoBaHKe" 1 MPOoUII0 MOArOTOBKY "MaTeMaTH4eckoe M KOMIIBIOTEPHOE MOJIEMPOBaHUE
B (byH/IaMEHTaJIbHBIX U NPUKJIAIHBIX 3a7a4ax MeXaHUKU".

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.0.25 Hayunas epacpuxa u 2eomempuzauus ooracmeti

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue nogrorosku: 01.03.03 - MexaHuKa ¥ MaTEMATUYECKOE MOJEJTUPOBAHKE
[Ipocuis noaroroBky: MareMaTndeckoe M KOMOBIOTEPHOE MOIEINPOBaHYe B (PYHIAMEHTAIBHBIX M MPUKJIATHBIX 3aa9aX
MEXaHHUKH

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcHoBHas Jureparypa:
1) Turos, A. H. Python. O6pa6oTka maHHBIX : yueOHO-MeToamdeckoe mocodue / A. H. Turos, P. ®. Ta3uesa. - Kazans :

KHUTY, 2022. - 104 c. - ISBN 978-5-7882-3171-6. - Tekcr : aneKTpoHHbIH // JIaHb : 21K TPOHHO-OMOIMOTEYHAS CUCTEMA. -
URL: https://e.lanbook.com/book/331019 (mata o6parmenus: 01.07.2024). - Pexxum gocTyna: Ij1sl aBTOpPH3. TOJTb30BaTENIEH.

2) XKyxkos, P. A. f3bik mporpammupoBanust Python. I[Tpaktukym : yueGHoe mocodue / P. A. XKykos. - Mocksa : UHOPA-M,
2019. - 216 c. - (Boicee obpaszoBanue: bakanaspuar). - ISBN 978-5-16-014701-7. - Teker : anekrponHsii. - URL:
https://znanium.com/catalog/product/1000002 (nata obpamenus:: 01.07.2024)

lonoJHATEILHAS JUTEpPATYypa:

1) NHdopmarioHHbIe TEXHOJIOIUY B MHKEHEepHbIX pacuyerax: SMath u Python / B. @. Oukos, K. A. Opios, 0. B. Yynosa [u
ap.]. - Cankr-Ilerepoypr : Jlans, 2023. - 212 c. - ISBN 978-5-507-45821-9. - Tekcr : anekTpoHHbIi // JlaHb :
3JIeKTPOHHO-OMOIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/319406 (nata o6pamenus: 01.07.2024). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

2) AkcénoBa, H. A. KomnblotepHas rpaduka : yueOHo-MeToandeckoe nocodue / H. A. Akcénosa, A. B. Bopyes, O. M.
Hemupenko. - ['omens : I'TY umenn ®@. Ckopunsl, 2023. - 130 c. - ISBN 978-985-577-917-0. - Tekcr : anekTponHsIi // JIaHb :
3JIeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/329723 (nata o6pamenus: 01.07.2024). - Pexum
JOCTyIa: 1Jis1 aBTOPU3. TTOJIb30BaTENIEH.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
b1.0.25 Hayunas epacpuxa u 2eomempuzauus ooracmeti

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue nogrorosku: 01.03.03 - MexaHuKa 1 MaTEMATUYECKOE MOJEJTUPOBAHKE

HpO(l)I/IJ'H; MOATrOTOBKHU:_MaTeMaTruieckoe U KOMIObIOTEPHOe MOJIEINPOBAHUE B ¢yHIaMEHTaIbHBIX W MPUKJIAAHBIX 3a/1a4ax
MECXaHUKU

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUEHBIX, PyKOBOJUTEJIEN FOCYy JapCTBEHHBIX OPTraHoB, MperoAaBaTesield BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAHAAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONEINH, CIIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIAaJIbHbIE TIEPHOINYECKUE N3aHU U U3JaHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1l JaHHON AMCLMIUIMHBI MIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-OUOINOTEYHON CHCTEME
WznatenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC Uzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT M31aTesbcTBa "JIaHp" ¥ APYrUX BeIyIIUX U3[aTebCTB YUeOHOM JIMTEpaTyphl, a TAKKE JIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTECTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM HaykaMm. 9BC UznarenscrBa "Jlanp"
obecrieynBaeT AOCTYI K HAyYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAaKCHMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

Vu4ebHO-MeToqMuecKast IMTepaTypa JUist JAHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEME
"KoHcybTaHT cTyzieHTa", JOCTYII K KOTOPOH MpeaocTaBiieH odyyatomumcsi. MHOronpouibHbI 00pa3oBaTesIbHbIN pecypc
"KoHcy bTaHT cTyzieHTa" SIBJISIETCS 3IeKTPOHHOM 6ubmoreynoit cucremoit (5C), npenocTaBisionieil JOCTyII Yepes3 ceTh
WuTepHeT K y4yeOHOM JIMTepaType U IONOIHUTEIbHBIM MaTepranam, IIPHOOPETEHHBIM Ha OCHOBaHUH ITPSIMBIX IOTOBOPOB C
ripaBooOagaressiMu. [10JHOCTBIO COOTBETCTBYET TPEOOBAHUAM (peaepatbHBIX TOCYIapCTBEHHBIX 00pa30BaTE/IbHBIX CTaHIAPTOB
BBICIIIEr0 00pa30BaHMUsI K KOMIUIEKTOBaHHIO OMOIMOTEK, B TOM UKCIIE 3JIEKTPOHHBIX, B YacTH (popMUpoBaHus (POHI0B OCHOBHOM
U JIOTIOJTHUTEJILHOM JIUTEepaTyphl.
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