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1. Ilenn ocBOEHHUS AN CIMIIIMHBI

LensiMu OCBOEHHSI AUCLUIUINHBL siBNsieTcss (opmupoBanHue y oOydaromuxcs mno OOIT
09.03.01 «Muadopmaruka 1 BeMHUCIUTENbHAs TexHUKa» (. 5.4 OOweilt xapakrepuctuku OOII)

coCTaBa KOMHGTGHL{I/Iﬁ JJIA IOATOTOBKU K HpO(I)eCCHOHaHbHOfI JACATCIIBHOCTH.

Kox HammMenoBanue HNHmikaTopsl JoCTIKeHUST KOMITe TeHLMIT CocTaB/smolye pe3yJibTATOB OCBOEHIS
KOMITeTEeHIH KOMITeTEeHIH (AeCKpUIITOPHI KOMITe TeHINH)
Kox HaumenoBanue Kox Buaagenme
HHIHKATOpA HHIUKATOPA NOCTHKEHUA ONMBLITOM
YK(¥)-1 | Cnocoben W.YK(Y)- | Ocymecrsmger nmouck, | YK(Y)-1.2B2 Hmeer mpakTHieckui
OCYILECTBIATh 1.2 BBIICIIACT H OmbIT  paboTBl  C
TIOUCK, pamKUpyeT HH()POPMAHOHHBIMH
KPUTHUYCCKUI "HpopMALTHIO HA HCTOYHHKAMH, OIIBIT
aHAM3 M CHHTE3 OCHOBE  CHCTCMHOTO HAy4YHOTO TIOUCKA,
wHpopManyH, MOAX0a M METOJIOB CO3JAHUSI  HAYUYHBIX
TIPUMEHSATD TMO3HAHUSA TS TCKCTOB.
CHCTEMHBIH peleHus 3ama4 1o
TMOAX0X Al pa3mrIHbBIM THHAM | VK(V)-1.2V2 YMeEeT  COOTHOCHTH
PECIICHUA 3anpoCcoB paszHOpoIHEIE
TIMOCTABJICHHBIX SIBJICHUSA u
3amaq CHCTEMATH3HPOBATH
HX B paMKax
H30PAHHBIX BHJIOB
nmpodeccHoHaTEHOH
JICSTCIBHOCTH.
YK(VY)-1.2Y2 3HaeT TIPUHLIUITBI
cbopa, otOopa ®
0000meHAA
nHpOPMAIHH.
OIK(Y)-8 | Cmocoben HN.OIK(Y)- | JdeMoucTpHpYET OIIK(Y)-8.1B2 | Bmaacer HaBBIKAMH
pa3padateBaTh u | 8.2 CImocoOHOCTh CO3IaHAA
OTJIAKHBATh HANMHCAHUSA MPOTPAaMMHOIO KOJa B
TPOTPAMMHBIN KOJ MPOTPAMMHOTO KOJA C COOTBETCTBHH C
HCTOJIb30BAHHEM TCXHHYCCKUM
SI3BIKOB 3aJaHHEM (TOTOBBIMH
TPOTPAMMUPOBAHUS, crieIu(PUKAIHAAMH )
OIPEIACICHHUS H
MAHHUITY TUPOBAHHS
JTAHHBIMH
OIK(Y)-8.1¥Y2 | YMeeT  MPHMCHATH
BBIODAHHBIC  SI3BIKH
TPOTPAMMHPOBAHUS
AT HATHCAHUS

MPOTPAMMHOTO KOJAA

OITK(Y)-8.132

3Haer CHHTAKCHUC
BBIODAHHOTO  SI3BIKA
MPOTPAMMHPOBAHUSL,
OCOOCHHOCTH

MPOrPAMMHPOBAHHS
HA  OTOM  SI3BIKE,
CTAHIAPTHBIC

OHUOIHOTCKH  S3BIKA
MPOrPAMMHPOBAHHS




2. MecTo aucuuniauebl (MoayJisi) B ctpykrype OOII

JucouruinHa oTHOCUTCS K 0Oa3oBoii uwactu bioka 1 ydeOHOro mmaHa oOpa3oBaTeNbHOM
NPOrpaMMBL.

3. [lnanupyembie pe3yJabTATHI 00yUeHHUS MO JUCHHILINHE

[Tocne ycnemHoro 0CBOSHHsI AUCUUTUTHHBL Oy Ay T ChOPMUPOBAHBI PE3YJIBTATHI OOy YEHHUS:

ILmaHupyeMble pe3y/IbTaThI 00y YeHHS IO TUCIMILTHHE HMymncatop

Kox HauvenoBanie JOCTHKCHUSA
RKOMIICTCHIIMNI

Pl BhImomHATE CAMOCTOSITCIBHOS H3YUCHHUE OTACIBHBIX TEM AUCHUIUTHHEL 1 pemeHus | U.YK(Y)-1.2

TUINOBBIX 33Ja4, HCIONB3Yd NOUCK HHpopMamuu B Oubmuorpaduueckux
HCTOYHHUKAX U CETH HHTCPHET

P2 CnocobeH pa3pabarsiBaTh U OTIKHBATE S GEKTUBHBIC arroput™bl u nporpammer | M.OIIK(Y)-8.2
C HCIOIB30BAHUEM CTPYKTYPHOrO TporpaMMHupoBaHus Ha s3eike C++ B
COBPEMCHHBIX CpeIax MPOrpaMMHPOBAHHS

P13 Hcnonszyer COBPEMEHHBIC METOIBI oObekTHO-opreHTHpOoBaHHOro | ML.OIIK(Y)-8.2
MPOTrpaMMHUPOBaHMs, AOTOHBI, OHOTHOTEKH, THUIOBBIC CTPYKTYPHI JAHHBIX IPH
paspaboTKe U KOJUPOBAHUH AJITOPHTMOB PA3HOTO VPOBHS CIOKHOCTH

OLIGHOLIHbIe MEPOMNPUATHUSA TCKYLIETO KOHTPOJIA U HpOMe)KYTO‘{HOfI arreCTaluu nNpeaACTaBJICHbI B
KaJCHAAPHOM peﬁTHHF-HHaHe JAUCIHUITIIMHBI.

4. CTpyKTYpa U coaep:KaHHe AUCHHILIUHBI

OcHoBHbBIe BUIbI Y4eOHOH 1eATeJIbHOCTH

Paszae/ 1 THCIIMTILTMHEI DopmupyeMbIi Buap1 yueGHOI TeATeIbHOCTH Oo0BeM
pe3yIbTaT BpeMeHH, Y.
00yUeHUsI TIo
TUCLILINIE
Pa3znen 1. OcHoBBI s13bIKA PA1, P2 | Jlekuuu 8
JlabopaTopHble 3aHATHUS 8
CamocrosTenbHas pabora | 12
Pa3zgen 2. CocTraBHbIe THIIBI PAL, P2 | Jlekuuun 8
JlabopaTopHble 3aHATHUS 8
CamocrosTenbHas pabora | 18
Pazagen 3. ®ynkuuu PAL, P2 | Jlekuuu -
JlabopaTopHble 3aHATHUS 16
Camocrostenbras padora | 30
Paszpen 4. Mertogoaorus o0wexkTHo- | PJ{1, P/13 | Jlekuun 16
OPHEHTHPOBAHHOIO NPOrPAMMHPOBAHHS JlabopaTopHble 3aHATHUS 8
CamocrosTenbras pabora | 39
Paszpen S. /InuHamMu4ecKkHe CTPYKTYpbI P11, P/3 | Jlekuuu 8
AAHHDbIX. JlabopaTopHble 3aHATHUS 8
CpaBHeHHe S13bIKOB IPOrPAMMHPOBAHHS CamocrosTenpHas pabora | 36




Coaep:kaHue pa3aeioB IHCUHILTHHBI:
Iepewiit kypc, 6mopoii cemecmp

Pasnen 1. Ocroent azvika

Ocnogvr  aneopummuzayuu 4 NPOSPAMMUPOBANUE € UCHONb306AHUEM CKAIAPHBIX MUNOG
oanusix. Cmpyxmypa npozpammer. Onucanue OAHHbIX, KOHCMAHmMbl U hepemennvie. 1unvi
nepemennvix. Boipanxcenus. Onepayuu. Onepamopuet. B6o0-661600. Ilocmpoenue

npoOcpamMm JTUHEHHON U PA36eMEAeHHOU CMPYKMYPbl.

Tembl JeKuMH:

OcHoBbl anroputMuzanuu. OCHOBHBIE 3Tallbl pelIeHus 3agad Ha DBM; anroputmel U ux
ceoiictBa. CTpykTypa mporpammbl. Ajidasut sizbika. Mmena. Lensie Tunel. [1naBaromque TUIIbI
naHHbIX. Jlupexktussl npenpoueccopa. iMenoBannbsie koHcTanTsl. Oneparuu C++. Onepanus
Y BBIPAJKCHHUE TPUCBANBAHMUS.

Omnepanyu cpaBHEHUs, apupMeTHdeckne, JJoruueckue, noouroseie u 1.1. Oneparopsr C++.
Ycnosabie oneparopbl. Bersnenue u uukibl. [lepexmouarenu. be3ycnoBHble nepexobl.

Haszpanus jabopaTopHbIX padoT:
1. 3HakOMCTBO C UHTerpUpoBaHHON cpeaoi. IIpocTeie mporpammel. BeTBnenue
2. Iuknsl

Pasnen 2. Cocmaensie munut

Cmpykmypusie  munet  OAHHbIX:  MACCUGbI,  CMPOKU U  3anucu  (CMpPYKmypol).
lIpoepammuposanue ¢ UCHONB306AHUEM CHIDYKMYPHBIX MUNOE OAHHBIX:  00padomxa
MACCUBOB, MAMPUY U MEKCMOB.

Tembl JeKum:
3. VYkasarenu u maccuBbl. AnpecHas apudmerrka. MHOrOMepHbBIE MACCHBBI 1 CHMBOJIbHBIE
CTpoKHU. JIMHaMHU4YeCKOe pacrpesesieHue namMsTH.

4. OOwbsBnenust u onpeneneHus. OOnacTe CylecTBOBaHHMS W BUAMMOCTH UMeH. Kiacchel
namsiti. OObsiBieHns1 00bekTOB 1 TUNIOB. [IpaBuina mpeoOpa3oBaHUs CTAHAAPTHBIX TUIIOB.

Haszpanus jabopaTopHbIX padoT:

3. TlobuToBbIe Oneparum

PexyppeHTHbIe ocnenoBaTeIbHOCTH

OnHOMepHbBIE MAaCCUBBI

. JIByMepHbBIE MaCCUBBI

SIS

Pasnen 3. @ynkyuu

llonsmue ¢hynxyuu. Dopmansusie u axmuveckue napamempsi. llepeoaua napamempos 6
Qynxyuro, sos3spatyaesioe 3HayeHue GyHKyu.

Tembl JeKum:
S. ®ynkumum. Ilepenada apryMeHTOB MO 3HAYEHHUIO.

6. Ccpuiku. ®@ynxuuun. Ilepenaua apryMeHTOB MO CChUIKE. APryMEHTBI 0 YMOJYAHUIO.
[lepenaua ykaszarens Ha (PyHKLUHUIO B Ka4eCTBE apryMeHTa



7. Pexypcusnble pynkuun. Ileperpyska ¢pyHkumii
8. Ilabnous! ¢pyukuii. CroiicTea mabdnonoB. [lepeuncienus

Haszpanus jabopaTopHbIX padoT:

7. JuHamuueckoe pacnpenesieHue naMsaTu PeKyppeHTHBIE OCIEN0BaATEIbHOCTH
8. CTpoKu U BBOA-BBIBOJ

9. ®yskumu. YKaszareiab Ha PYHKUUIO. APryMEHTHI [0 yMOTYAHHIO

10. Cucremsl cuncieHus

Bmopoii kypc, nepgsiii cemecmp

Paznen 4. Memooonocus 00veKkmuo-opuenmupo8annozo nPpoZpamMmuposanus

Knaccvr: unkancynsyus, nacneoosanue, nonumopgusm. J[pyscecmeennvie (hyHxyuu u Kuacce,
pannee u nozoxee ceasvisanue. llepeonpedenenite CManOapmuuix onepayiui.

Tembl JeKum:

9. Kmnaccel. Ilonsitue abcTpakTHBIX TUIMOB MaHHBIX. CKpbITBIE, OOLIME W 3aIUUIICHHBIC
nanabie. Onepanuu ".", "->". O61acTh BUTUMOCTH KJIACC.

10. dyHkuuu-wieHsl knaccoB. UnnaiH-pyHkun. Mannuanusanus gaHHeix. KoHCTpyKTOPHI

U JECTPYKTOPEL, UX neperpyska. IIopsaok BeINOJHEHUS KOHCTPYKTOPOB U IECTPYKTOPOB.

11. Cratuyeckue ujieHbl kiacca. Ykazartenb this. Crarudeckue QyHKIUU-YICHBI. YKa3aTeln
HAa 4YIEeHBI KJlacca.

12. JIpy>xecTBeHHbIE (P)YHKIMU U Py KECTBEHHBIE Ki1acChl. KOHCTPYKTOp U omepanus new.

13. Hacnenosanue. [locTpoeHne mpon3BOIHOTO KJ1acca. 3alUIIIEHHbIE YJICHBI.

14. PanHee u mo3gHee (AMHAMHYECKOE) CBsi3bIBaHWE. BupryambHble ¢QyHKIuU. Yncro
abCTpaKTHBIE KJIACCHI.

15. Knaccer u mabdnonsl. Crannaptaas Oubmuoreka.

16. [Tepeomnpenenenne cTaHAapTHBIX omnepanuii. OCOOSHHOCTH TEPEeOnpeeeHns onepaui
new, delete, = [], (), ->. IlpeoOpazoBanusi abGctpakTHbIX THHOB. Omneparop-(pyHKIus
npeoOpa3oBaHuUs THIIOB.

Haszpanus jabopaTopHbIX padoT:

11. Pabora co cTpykrypamu u ¢aiinamu.

12. KOHCTPYKTOPBI U AECTPYKTOPHI

13. Hacnenosanue

14. Ilepeonpenenenue CTaHAAPTHBIX ONepaLui

Paznen S. Junamuueckue cmpykmyput oannsvix. Cpasnenue a3u1K08 RPOPAMMUPOCAHUS

Ocnoenvie cmpykmypst OauuwIX 6 Hpoepammuposanuy. IlIpoexkmuposanue OUHAMUYECKUX
cmpykmyp oaunvix. Jluneiinvie chucku, cmek, ouepeods, oOepeevs. (CpasHeHue A3bIKOG
HPOCPAMMUPOBAHUA.

Tembl JeKum:

17. CriocoOb1 3¢ dexTuBHOrO XpaHeHust 1 00padoTku HaHHBIX. OCHOBHBIE CTPYKTYPhI JAHHBIX
U ux 00paboTka C TOYKH 3peHHs OOBEKTHO-OPUEHTHPOBAHHOIO IMPOrPaMMHPOBAHUS.
Crnucku.

18. /IsyHanpaBieHHble M KOJblieBble cnMcku. Mx mocrpoeHue u peanusauusa. Ouepenu u
crekn. MIX mocTpoeHne u peann3anus B BUIE MacCHUBa M CITHCKA.



19. lepeBbsi. JIBonuHoe nepeBo moucka. Mx moctpoenue u peaimzanusi. Tabmunbr Hx
NPUMEHEHHE B TIOMCKOBBIX AJITOPUTMaX U MOCTPOSHNUH 0a3 JaHHBIX.

20. O0bekTHOE W COOBITMHHOE MPOrPaMMHUPOBAHME, CPABHUTENbHBIA aHaimn3. CpaBHEHHE
C++ ¢ s3pikamu Java u C#.

Haszpanus jabopaTopHbIX padoT:
15. ITabnoHbI KIaCCOB.
16. Coucku. Creku. Jlepesbsi.

5. Opranusanusi caMmoCTOsITEJIbHOH PadoThI CTYEHTOB

CamocrosTenpHass paboTa CTYIEHTOB NMPH U3yYEHUH AUCLUIUIMHBI (MOAYJIS) MPEayCMOTPEHa

B CJIEIYIOIINX BUAAX U hopMax:

PaGora B »31neKTpOHHOM Kypce (M3y4eHHE TEOPETHYECKOr0 MaTepHana, BbINOJIHEHHE
WH/IMBUYAJIbHBIX 33JaHUH H KOHTPOIHUPYIOIUX MEPOIIPUSATHH U p.);

UzyueHne TeM, BBIHECEHHBIX Ha CAMOCTOSTENbHYIO MPOpaboTKy;

ITouck nuTepaTyppl, B TOM YHCJA€ B CETU HHTEPHET, AaHaju3, CTPYKTYpPUPOBAHUE
UH(pOpPMALUY 1 €€ TPUMEHEHHE TTPH BBITIOJTHEHNH JJa0OpaTOPHBIX PadoT;

ITonroroeka k nabopaTopHbIM padboTam;

HOI[FOTOBKa K OLICHUBAOIIUM MCPOMPUATUAM.

6. YueOHO-MeTOAMYECKOE H HH(POPMALMOHHOE 00ecnedyeHue TUCHHILIUHBI

6.1. YueOHo-MeTOAHYECKOE o0ecnedeHue

1. bapxoB, M. A.. OOBEKTHO-OPUEHTHPOBAHHOE MPOTPAMMHpPOBAHHE. Yy4UeOHUK
[Qnextponnsiii pecypc] / bapkos U. A.. — Cankr-Ilerepbypr: Jlanb, 2019. —700 ¢.. —
Kanra u3 xomnekunu Jlawp - MHpopmaruka.. — ISBN 978-5-8114-3586-9. Cxema
noctyna: https://e.lanbook.com/book/119661 (koHTEHT)

2. AmnppuanoBa, A. A.. Anropurmuzauus u nporpamMmuposanue. IIpaktukym: yueOHoe
nocobue [DnekTponHbIil pecypc] / Auapuanosa A. A., Ucmarunos JI. H., MyxTtaposa
T. M.. — Cankt-IlerepOypr: Jlaub, 2019. — 240 ¢.. — Knura u3 xomnekiuu Jlanp -
HNudopmaruka.. - ISBN 978-5-8114-3336-0. Cxema aocTyna:
https://e. lanbook.com/book/113933 (xoHTeHT)

3. B.W. Peiznun. A3pik C++ 1 nmporpaMMupoBaHue Ha HEM: yuebHoe mocobue. — 2-e
u3z., nepepad. — Tomck: M3n-Bo ToMckoro nonmutexHUUeCKoro yHusepcurera, 2015
—212 c. URL:
https://stud.lms.tpu.ru/pluginfile. php/505509/mod_resource/content/7/PROGRAMMI
NG.pdf

JonoiHUTEe/IbHAS JJUTEepaTypa

1. bopomuxun B.H. fA3eiku nmporpammuposanus (CH/CU++): yueOHO-MeTomudeckoe
nocobme. — Owmck: OmIY, 2013, - 200 c¢. [DOnekrpoHHsiii pecypcl:
http://e. lanbook.com/book/75386

2. A.B. Cronspos. Beenenue B si3bik Cut+: yuebHOe ocodue [DIeKTpOHHbBIN pecypc]
.—5-e u3a., ucnp. u pon. — Mocksa: MAKC Ilpecc, 2020 — 156 c.: un. ISBN 978-5-
317-06294-1. Cxema nocryma:
https://stud.lms tpu.ru/pluginfile.php/823121/mod_resource/content/1/cppintroS.pdf
(KOHTEHT)



6.2. UndopmauoHHOe M IPOrpaMMHOe o0ecredyeHue

Internet-pecypcsr (B T.4. B cpene LMS MOODLE wu np. obpa3oBaTenbHble 1 OHOTHOTEYHBIS
pecypchl):
1. Peitznun B.M. Dnexrponnsiii kypc «IIporpammuposanue, Moayibl» B cpene LMS
MOODLE. URL: http://stud.lms.tpu.ru/course/view.php?id=519

2. Peiiznun B.1. Dnekrponnsiii kypc «IIporpammuposanue, Moayib2y» B cpeae LMS
MOODLE. URL: https://stud.lms.tpu.ru/course/view.php?id=2912

3. IIpodeccuonanpHble 6a3bl JaHHBIX U HHPOPMALMOHHO-CIIPABOYHBIE CHCTEMBI
IOCTYTHBI 110 ccbuike: https://www.lib.tpu.ru/html/irs-and-pdb.

JluieH3MOHHOE MporpaMmHoe obecriedenue (B cooTBeTcTBUU ¢ [lepeuHem JIMIIEH3HOHHOTO
nporpammHoro obecneyenus TIIY):
1. Microsoft Office 2007 Standard Russian Academic;
2. Document Foundation LibreOffice;

3. Microsoft Visual Studio 2019 Community.

7. Oco0Oblie TpeOOBAHUS K MATEPUAJIBHO-TEXHHYECKOMY 00ecne4eHUI0 JUCHUTIIHHBI
B ydeOHOM mpomecce HCHONB3yeTCs Cleayroiee JjadopaTopHoe 0OOpymOBaHUE st
71a00PaTOPHBIX 3aHATHIA:

Ne HanmenoBanue CrienuAILHBIX HOMEIICHUI HanmenoBanne 000py/10BaHust

1. AynmuTopus Ji mpoBeIcHH YUcOHBIX 3anaThi BceX | Jlocka ayauropHas HacTeHHAs - 1 mir.; KoMmiekr
THIIOB, KyPCOBOTO MPOCKTHPOBAHNS, KOHCYIbTANH, | YUcOHOH MeOem Ha 98 mOCaJ0HBIX MCCT,
TEKyIIEro KOHTPOJA U MPOMEKYTOUHOM arTecTaruu. | Kommbrotep - 94 w.; IIpoexTop - 1 mT.

634050, Tomckas o0aacTe, r. Tomck, JIeHuHa
MpOCTEKT, a. 30, 227

2. AynmuTopus 11 mMpoBeACHH YUeOHBIX 3aHATHH BceX | Kommiekr yueOHOM MO Ha 12 mocaIo HBIX
THIIOB, KyPCOBOTO MPOCKTHPOBAHMS, KOHCYJIbTAMH, | MCCT;

TEKYILErO KOHTPOJIS U IPOMEKY TOUHOM aTTECTalMi Kommerorep - 12 mr.; [Tpoexrop - 1 mrT.
(KOMIIBIOTEPHBIH KIACC).

634034, Tomckas obmacts, T. Tomck, CoBeTcKast
yamma, 84/3, 407A

3. AynmuTopus 11 mMpoBeACHH YUeOHBIX 3aHAThHi BceX | Kommiekr yueOHol MO Ha 10 mocagouHbIX
THIIOB, KyPCOBOTO MPOCKTHPOBAHMS, KOHCYJIbTAMH, | MCCT;

TEKYILErO KOHTPOJIS U IPOMEKY TOUHOM aTTECTalMi KommbroTep - 12 mr.

(KOMIIBIOTEPHBIH KIACC).

634034, Tomckas obmacts, T. Tomck, CoBeTcKast
yamma, 84/3, 407

Pabouasi mporpamma cocraBiieHa Ha OcHOBe OOmiell XxapakTepucTuku 00pa3oBaTENbHOMN
nporpamMbl 1o Hampasienuto 09.03.01 Hudopmatnka © BBIYHCIUTEIbHA TEXHUKA /
[IporpaMmmMupoBaHHe BBIUUCIUTENBHBIX W TEJIEKOMMYHHKALIMOHHBIX CHUCTEM/ CIELHATU3aLIHs
«I'eonndopmaruka» (nmpuema 2019 r., ounast popma oOydeHus).

PazpaboTunk:

JlomxHOCTE TToanuch [()5(0)

JloueHT pU— Peitznun B. 1.




[Iporpamma onoOpena Ha 3acenanuu OtaeneHust nHGopManuonubix Texuosoruii UIITUTP
(mporoxon ot «30» mast 2019r. Nel12).

3aBenyrouiuii kageapoil - pyKOBOAUTEb OTACIICHUS L
Ha rpaBax Kadenpsl P B.C. IlepcTHes
MOAIHUCH




JIner usmeHenuii padouei nporpaMmbl JUCLHUILTHHBI

VYueOHbIi rox

Conep:xaHue /M3MeHeHIe

O0cy:xIeHo Ha 3ace JaHNN
OT1aenenyia HHGPOPMALMOHHBIX
TeXHOJIOTHI (IIPOTOKOJT)

2020/2021

1. OGHOB/ICHO POTPAMMHOE 0OCCIICUCHUE
2. OGHoOBICH cocTaB nMpodeccHoHaIpHBIX 0a3 JAHHBIX H

HUH(OPMALTMOHHO-CIPABOYHBIX CHCTEM
3. OGHOBJICH CITUCOK JTUTEPATYPhI, B TOM 4uCie CChiToK IBC

ot 01.09.2020r. Ne 19




