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1. les1u OCBOEHUSA TUCITUTIIHHBI

[ensiMu OCBOEHUS TUCIUILIMHBI SIBIIsieTCsl GOPMUPOBAHUE Y O0yUaAIOLIUXCS OMPEIEICHHOTO

OOIl (m. 5. OO6me# xapaktepuctuku OOII) cocraBa KOMIIETEHIIUH [UIsi TOJATOTOBKH K
po¢eCCHOHAIBHON JEATEIHHOCTH.
Kon CocraBisiomue pe3y/ibTATOB 0CBOCHHS (1eCKPUNTOPHI KOMIETEH I Hif)
KOMIIETEHL HaumenoBanue
7 KOMITETeHIINHI
Kon HaumeHnoBanue
CnocobeH pemars OIIK(Y)-6.32 | 3naer nHGOPMANNOHHO-KOMMYHHUKAIMOHHBIE TEXHOJIOTHH JUIS
CTaHJIapTHBIE 331a4n pelIeHns ITIOCTaBIeHHBIX 3a1a4 MIPO(eCcCHOHATBHOM NesTeTbHOCTH
npogeccuoHaIbHOM
ACATCIILHOCTH Ha OCHOBC YMeeT npUMeHATh WHPOPMAIIIOHHO-KOMMYHHKAI[IOHHbIE
HH(I)OpMaLlI/IOHHOﬁ " TEXHOJIOTMH C YY€TOM OCHOBHBIX Tpe6OBaHI/H‘/'I I/IH(bopMaHI/IOHHOI‘fI
6ubmrorpaduaeckoit 0e30IaCHOCTH
OTIK(Y)-6 KYJIBTYPBI C
IIpUMEHEHHEM
nHpopMaoHHO- OIIK(Y)-6.Y2
KOMMYHHKAIIHOHHBIX
TEXHOJIOTHH U C yUEeTOM
OCHOBHBIX TpeOOBaHHMH
WHPOPMAITHOHHON
6e301acHOCTH
3HaeT OCHOBBI MPOrpaMMHO-TeXHHUecKoro cpencraa (Visual Studio
Crocoben paspabareisats MK(Y)-2.31 C++) a1 06paboTKy MHGOPMALUH, U YIIPAaBICHHUS B MEXaTPOHHBIX H
TpOrpamMMHOe POOOTOTEXHUYECKHUX CHCTEMaX, a TaKXKe JJI UX IIPOCKTHPOBAHUS
obecreuenue,
HeoOXxoJuMoe ISt
oBpaboTku HHopMaLIH Ymeer CO3/1aBaTh H HCTIOMB30BATH MPOTrPAMMHO-TEXHHUECKOE
TIK(Y)-2 P — MK(Y)-2.Y1 cpenctio (Visual Studio C++) mist 06paboTku nHDOpMALIUH U
MEXATpOHHbIX i YIIPaBJICHUS B MEXaTPOHHBIX U POOOTOTEXHUYECKHX CUCTEMAX, a
TaKXkKe JUISl UX POCKTHPOBAHUS
POOOTOTEXHIUUECKHUX
CHCTEMaX, a TAKKE I UX .
HIPOEKTHPOBAHHS TIK(Y)-2.B1 Bitageer TexHONIOTHEH peIIeHNs TUITOBBIX MaTeMaTHUECKHX 3a/1a4 ¢
MOMOIIBIO IPOrpaMMHO-TeXHIYecKoro cpeacta Visual Studio C+

2. Mecto aucuuniaunsl B crpykrype OOII
Hucturnnuna otHocuTcss K 0a3oBoit yactu bioka 1 yueGHOro mimana oOpa3oBaTeiabHOM
nporpaMmbl (MOyJIb HAMPABJICHHS TIOJATOTOBKH).
3. Ilmanupyembie pe3yJbTaThl 00yUeHHUsI 0 TUCHHUTIIJIMHE
ITocse ycnenHoro oCBO€HuUs AUCHUILIMHBI Oy1yT c(OPMHUPOBAHBI pe3yIbTaThl 00yUeHUS:

IlnanupyeMble pe3yJabTaThl 00y4eHHs! 0 TUCIHUIITHHE Kommnererms
Kon HaunmeHoBanue
Pl 3HaTh OCHOBBI TMporpaMMHO-TexHuueckoro cpeacrsa (Visual Studio C++) mnst | OIIK(Y)-6
00paboTkn aHamm3a u 0000meHus wHGopManmuum W MarteMaTtmdeckoro ommcanus | [TK(Y)-2
TEXHUYECKUX CHCTEM, a TAK )K€ MX COCTABHBIX YacCTeH.
PII2 YMe_TL cO3/1aBaTh W HCIOJIB30BaTh MporpamMmHo-TexHuueckoe cpeacrso (Visual | OIK(Y)-6
Studio C++), 1 TOCTPOCHUSI TEXHUYECKUX CHCTEM. TK(Y)-2
PII3 Bragers TexHONOTHEW peIICHHs THIIOBHIX MaTeMaTHYecKnx 3amad ¢ momomipio | OITK(Y)-6
nporpaMMHO-TexHu4ueckoro cpejactaa Visual Studio C++, 060061ars, ananmusuposats | [TK(Y)-2
¥ BOCHPHHUMATH HHPOPMALHIO IS IOCTPOCHUS TEXHUYECKHX CHCTEM, B TOM YHCIIC B
KOOTMEPALNH C KOJUIEraMH.
OHCHO‘IHLIC MCPONPUATUA TCKYyHICTO KOHTPOJIA n HpOMC)KYTOQHOI\/'I aTTeCcTanuu
MIPEACTABJIEHBI B KAJICHIAPHOM PEUTHHT-IIJIAaHE JUCIIUIUINHBIL.
4. CTpyKTypa U cojep:KaHue TUCHHIINHBI
OcHoBHbBIC BHbI Y4eOHOH AeATEJIbHOCTH
DopMupYyeMblii O6bem
Pazgens! AuCHUILIMHBI pe3yJibTar Buanbl yueGHol AesiTeJIbHOCTH BpPEMEHH,
00y4eHus 110 q.




AVCIUIITIHHE

Pasnea 1. OcHOBHBIE TOHATHS U MIPUHIIMIIBI PI-1 Jlexun 4
BBITIOJTHEHHSI MATEMAaTHUECKHX PACUETOB C [IpakTHyeckue 3aHATHS -
HCIIOJIb30BaHUEM IIPOTPaAaMMHBIX CPEIACTB _]]a60paTopH1,1e 3aHATUS 8

CamocrositenpHas pabota 10

Pa3nex 2. Basosbie cpencTpa s3bika C++ PJI-2 Jlexmun 10
PA-3 IIpakTHyecKue 3aHATHS -

JlaGopaTopHble 3aHATHS 24

CamocrositenpHas pabota 40
Pa3znen 3. OObEKTHO-OPHEHTHPOBAHHOE Pa-1 Jlexuu 2
nporpammuposanue B C++ [IpakTHyeckue 3aHATHS -
JlabopaTopHble 3aHATHS -

CamocrositenpHas padbota 10

Cojiepkanue pa3iesioB AUCIUTUIMHBL:

Pasznen 1. OcHOBHBIE IOHATHS U NMPUHIHUINBI BBINMMOJHEHUS MATEMATHYIECCKUX PACYCTOB C
HCII0JIb30BAHUEM NIPOIrpaMMHBIX CPEIACTB

Honsamus: OauHvle, UHDOPMAYUSA, ANCOPUMM, NPOSPAMMA, MOOYIb, COObIMuUe, YNpAsieHue
npocpammul  OaumHuviMu U coovimuamu. Ilpunyun cmpykmypuocmu npoepammul. Ilpunyun
MUnU3ayuu U CMpPYKmMypHocmu OanHulx. Angasum, cunmaxcuc u cemanmura szvika C++.

TeMmbl JeKIUM:

1. Bsenenwue. TexHOJIOTHH MPOTPAMMHUPOBAHUS.

2. Bazoseie cpenctBa C++.

Ha3Banus 1adbopaTopHbIX padoT:

1. OcuHoBei C++, THNBI JAHHBIX, YCJIOBHS, MacCUBBI, BEKTOpHI, CTpoku. OOpaboTka
HUCKITFOYCHUH.

Pasnen 2. ba3oBble cpeacTsa si3bika C+

basoevie cpeocmea asvika C++. Ocnosnvie onepamopul sazvika C++. Maccusvl. @ynxkyuu 6
C++. Tunwsi 0annvix, onpedensemvle nonvszogamenem. Cnucku. @aiinel. I paguka ¢ C++.
TeMbl JeKUMi:

OcHoBHbIE orepaTopsl si3bika C++.
Pa6ora ¢ maccuBamu B C++.
®ynkuuu B C++.
Tunel aHHBIX, ONIPeIeIIsieMbIE TI0JIb30BATEIIEM.
. I'paduka B C++.
Ha3zBanus ja6opaTopHbIX padoT:
2. DyHKIUWHU, CCHUIKU U YKa3aTelH.
3. MonaynbsHoe nporpammupoBanne. DaitioBbIi BBOI-BBIBO/I.
4. CTpyKTypbl, TMHAMUYECKUE CTPYKTYPHI (CIIHCKH).

Noobkow

Paznen 3. O0beKTHO-OpHEHTHPOBaHHOE porpaMmMupoBanne B C++

Unkancynayus, nacneoosanue, nonumopgusm. Kiaccot u odwvexmor ¢ C++. Cmpyxkmypa
onucanus knacca ¢ C++. [llabnonvt knaccos. Obpabomka owubok. Komnonoexa npocpamm,
npenpoyeccop.

Tembl JeKuMi:

8. OCHOBBI OOBEKTHO-OPHEHTHPOBAHHOTO MporpamMMupoBaHus. [loHsTHE Ki1accoB.

Hacnenosanue.

5. OpraHu3anms caMmoCTosSITeJIbHOH PadoThI CTY1eHTOB
CamocTrosTenbHass paboTa CTYIEHTOB MPU U3YYEHHWU IJUCHMIUIMHBI TNPEAYyCMOTpEHa B
CIIEAYIOIIMX BUJIAX U popMax:
— Pabora ¢ nexkuMOHHBIM MaTepUajoM, MOMCK W 0030p JUTEPaTypbl U AJIEKTPOHHBIX
MCTOYHUKOB MH(GOPMAIUH 110 UHAWBHIYaJIbHO 33/1aHHOI po0ieme Kypca,
— MH3yueHue TeM, BBIHECEHHBIX Ha CAaMOCTOSTENbHYIO IPOPAOOTKY;



— Ilouck, ananus, CTpyKTypUpOBaHUE U TIPE3CHTAIMS WH(DOPMAIINY;
— TloxaroroBka k 1abopaTOpHBIM paboTam;
— IloaroroBka K OLEHUBAIOLIIM MEPOIPUATHUSIM;
6. YueOHO-MeTOoAuYecKOe U MH(OPMAIIMOHHOE o0ecneyeHre JUCHUIITTHHBI
6.1. YueOHO-MeTOANYECKOE O0ecTieueHne
OcHoBHasl JuTEpaTypa

1. Boponuoga, E. A. IIporpammupoBanue Ha C++ ¢ IOrpyKeHHEM: IPAKTUYECKUE 3aJaHUS
u npuMepsl kona - Mocksa: HULL UHDPA-M, 2016. - 80 c. ISBN 978-5-16-105159-7. -
Tekcr: oamextponnsii. - URL: https://znanium.com/catalog/product/563294  (nara
obpamienus: 15.05.2019). — Pexxum q0CTyma: 1O MOAIMKCKE.

2. Hewmmoga, T. U. [IporpamMMupoBanne Ha si3bIKE BBICOKOTO ypoBHS. [IporpamMupoBanme
Ha si3pike C++ : yae6Hoe mocobue / T.W. Hemmora, C.1O. I'onoBa, A.U. TepeHThEB ; 1101
pen. JLI'. T'arapunoit. — Mocka: ®OPYM: UHD®PA-M, 2021. — 512 c. + Jlom.
Marepuaibl [DnekTpoHHbI pecypc]. — (Cpennee npodeccuoHanbHOE 00pa3oBaHue). -
ISBN 978-5-8199-0699-6. - TexkcrT: AIEKTPOHHBIN. -
URL.: https://znanium.com/catalog/product/1172261 (mata o6pamienus: 15.05.2019). —
Pexxum ocTyma: 1o noamnucke.

g JlutBunenko, B. A. IlporpammmupoBanme Ha C++ 3amau Ha rpadax: YueOHoe
nocobue / JlurBunenko B.A. - Taranpor: KOxusiit Gpenepanpubiii yausepcuret, 2016. - 83
c.: ISBN 978-5-9275-2311-5. - Tekcr: AICKTPOHHBIH. -

URL.: https://znanium.com/catalog/product/997083 (mata oOpamenus: 15.05.2019). -
Pexum AO0CTYIIA: 110 ITOATINCKE.

JlonoTHUTEIbHASI JIUTEPaTypa

4. C++ Kkak mNporpaMMHOE CpEJICTBO MaTeMaTHYecKUX pacueroB. JlabopaTopHblii
MPAKTUKYM: Yy4eOHO-MeToAuueckoe mocobue [DnekTpoHHBIH pecypce] / HaumonanbHbIN
nccnenoBarebckuii  TOMCKMM TOJWTEXHUYECKUN yHMBEpPCUTET, VIH)KeHepHas IIKosa
MH(OPMALIMOHHBIX TEXHOJIOTUHN 1 poOOTOTeXHUKH ; cocT. T. E. MamonoBa ; O. M. Pynenko.
— 1 xommbrotepublii ¢aitn (pdf; 2.5 MB). — Tomck: Uza-so TITY, 2019. — URL:
. https://lwww.lib.tpu.ru/fulltext2/m/2020/m002.pdf (mata oOpamenus: 15.05.2019). —
Pexxum noctyna: u3z kopnoparuBHou cetd TITY. TekcT: 31eKTpOHHbIN

6.2. UndgopMannoHHOE U NPOrPaMMHOE O0ecredeHne
Internet-pecypcet (B 1.4. B cpeie LMS MOODLE wu np. oOpa3oBarensHble 1 OHOTHOTESIHBIC
pecypcesl):

1. DnextponHsii Kypc. «lIporpammHbie CpencTBa MaTeMaTHYECKUX PACUETOBY». Pexum
nocryma: https://stud.Ims.tpu.ru/course/view.php?id=437—

2. [DnextpoHHbI pecypc]| DnekTpoHHas OubanoreuHas cucrtema «Jlaupy. — Pexxum
nocryna: URL. — https://e.lanbook.com/

3. [DnextpoHHBIi pecypc] DnaekTpoHHas 6ubnnoreuHas cucrema «KOHCYyIbTaHT
crynentay — Pexxum poctyma: URL. — http://www.studentlibrary.ru/

4. [DnexkTpoHHBIN pecypc]| DnekTpoHHas OubIMoTeYHas cucTeMa «Znaniumy — Pexxum
nocryma: URL. — http://znanium.com/

IMpodeccronaabHbIe 6a3bl JAHHBIX U HHOPMAITMOHHO-CITPABOYHBIC CHCTEMBI IOCTYITHBI 110
ccpuike: https:/www.lib.tpu.ru/html/irs-and-pdb


https://mbx.tpu.ru/owa/redir.aspx?REF=r4rXbUHJ54_Pb_iYIMadgqO66S-rd1I269XssVdfZXSm5uMqUmPYCAFodHRwczovL3puYW5pdW0uY29tL2NhdGFsb2cvcHJvZHVjdC81NjMyOTQ.
https://mbx.tpu.ru/owa/redir.aspx?REF=neGfniAasweJt_ZAiHrN9QeZMeKg48ZEQtB0Pxmt5p2m5uMqUmPYCAFodHRwczovL3puYW5pdW0uY29tL2NhdGFsb2cvcHJvZHVjdC8xMTcyMjYx
https://mbx.tpu.ru/owa/redir.aspx?REF=9JsZHy40tZPvDPlo8c3eDOq_zyd4UuRVSiaiA2febumm5uMqUmPYCAFodHRwczovL3puYW5pdW0uY29tL2NhdGFsb2cvcHJvZHVjdC85OTcwODM.
https://www.lib.tpu.ru/fulltext2/m/2020/m002.pdf
https://stud.lms.tpu.ru/course/view.php?id=437–

JIuuieH3noHHOE MporpaMMHOE obecrieueHne (B coorBeTcTBHU ¢ IlepeyHeM JIMIIEeH3MOHHOTO
nporpaMmHuoro ooecnedenus TIIY):
7-Zip; Adobe Acrobat Reader DC; Adobe Flash Player; Amazon Corretto JRE 8; Design Science
MathType 6.9 Lite; Document Foundation LibreOffice; Far Manager; Microsoft Office 2007
Standard Russian Academic; Notepad++; WinDjView; cereBoii pecypc (vap.tpu.ru)

7. OcoOble TpeGoBaHUsI K MAaTEePHAIbHO-TEXHUYECKOMY 00ecre4eHUI0 M CIHIIJIMHbI
B yuebGHOM mpoliecce UCoab3yeTces cieayoliee 1aboparopHoe 000py10BaHUE [
NPAKTUYECKHUX U Ja00PATOPHBIX 3aHATHIA:

Ne HaunmMmeHoBaHHe cieHAJIbHBIX OMeEIEeHU I HaumeHoBaHue 000py10BaHUSA

1. AynmuTopus OIS IPOBECHUS yIeOHBIX 3aHATHH BCeX Jlabopatopusrii TpeHaxep ¢ I[10 - 1 mT.;Cteng
THUTIOB, KyPCOBOTO MPOCKTHPOBAHUS, KOHCYIIBTAITHH, nmaboparopHsrii - 2 w.;Creny ¢ nporiec. Intel
TEKYIIETO KOHTPOJIIS U MPOMEKYTOUHON aTTeCTANN 186 - 4 mrt.;Crenn c mporec. C167CR-LM - 1
(KOMITBIOTEpHBIN KJ1acc) mt.;JJabopaTopHBINf KOMIIEKC YTIpaBIeHUS B

TEXHHYECKHX CHCTEMax J/IIPOBE.Yd. U
634028, Tomckas obnacts, r. Tomck, JlennHa npocnekr, | H.uccn.padort - 4 mwt.;JlaboparopHsiid

a2 cteH" TexHUUeckue cpecTBa aBToMaTu3anuu"”
115 -1 mr.;

Komrutekt yueOHON Mebenu Ha 12 mocaioyHbIxX
mect; Tymba cranponapsas - 1 wr.;
Kommnsrotep - 9 mr.; [Ipunrep - 1 mT.

2. Aynuropust 171l NPOBEACHUs y4eOHBIX 3aHATHH BCEX Jlocka aynuropHast HaCTeHHas - 1
TUIIOB, KypCOBOI'O MIPOEKTUPOBAHMS, KOHCYJIbTALNH, mt.;KomriexT yaeOoHoit Mebenn Ha 88
TEKYIIEro KOHTPOJIS ¥ IPOMEXXYTOUHOH aTTecTalun MOCaIOYHBIX MECT;

634028, Tomckas obmactp, T. Tomck, JleanHa mpocnext, | IIpoektop - 1 mT.; KommeroTep - 1 .
o.2
213

Pabouas mporpamma coctaBieHa Ha ocHoBe OOmIell XapaKTepUCTUKH 00pa3oBaTelbHOU
nporpamMMbl o HampaeieHuto 15.03.06 Mexatponuka u pobororexHuka / HHTennekTyaabHbIe
POOOTOTEXHUYECCKHE U MEXaTpOHHBIE cUCTeMbl / MoOUIbHBIE POOOTOTEXHUYECKHE KOMILJICKCHI U
cuctemsl (nmpuema 2019 r., ounas popma o0ydenus).

Pa3paborunk(n):
JI0HKHOCTD DUO
Houent OAP Mamonona T.E.

[Tporpamma o00peHa Ha 3acelaHNH BBITYCKAIOIIEr0 OTACICHUS aBTOMAaTH3aUH U POOOTOTEXHUKH
(mpotokoin Ne 18a ot «28» mtons 2019 r).

3aBeayroniuii kadenpoit - pyKoBOUTETb OTAEIECHUS
Ha TpaBax Kadeapsl, A
— //
K.T.H., JIOIIEHT W [®ununac A. A./
" moamuck




