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1. Ieu ocBOEHMS TUCHMIIJIMHBI

Llenbl0 MUCHUIUIMHBL «SI3BIKM TPOrpaMMHUpPOBAaHUA» ABIAETCA (GOpMUPOBaHHE Yy OyayHIHMx
CHELMATNCTOB 3HAHUI U YMEHUH, COOTBETCTBYIOIIUX CIEAYIOIIMM TPYIOBBIM (DYHKIIUSAM, BXOISIIUM B
cocTaB 0000IIEHHBIX TPYAOBBIX (hyHKIMI "Pa3paboTka 1 oTiaaKa nmporpaMMHoro koaa" u "PaspaboTka
TpeOOBaHUH W NPOCKTHPOBAHUE MPOTPAMMHOrO obOecriedeHuss" NPOPEecCHOHATBHOIO  CTaHIapTa
"[Iporpammuct":

- HaIKMCaHUE MPOrPAMMHOI0O KOJIa C UCIOJIH30BAHUEM S3BIKOB MPOTPAMMHUPOBAHMSI, ONPEICICHUS
Y MaHUMYJIMPOBAHUS TaHHBIMH,

- aHaJIM3 TPeOOBaHUI K MPOrpaMMHOMY OOECIICYCHHIO.

- IPOEKTHPOBAHHUE MPOTPAMMHOI0 00eCIeUeHHUSI.

2. MecTo AucuMILIMHBI B cTpykType OIT

JucuurumHa «SI3pIku pOrpaMMHUpPOBAHHS» OTHOCHTCS K O0s3aTeNbHBIM JUCHUIUIMHAM Osioka 1
«IuctunnuHbl (MOZYIH)».

TpeboBaHMs K BXOAHBIM 3HaHUSIM U YMEHHSM CTyJICHTa — 3HaHWE MH()OPMATHKH B 00BEME Cpell-
HEW IIKOJIBI.

VYcnemHoe 0OCBOGHHWE JAHHOW JHUCLUUIUIMHBI OyJIEeT CHOCOOCTBOBAaTH TOTOBHOCTH CTYAEHTOB K
OCBOCHMIO JUCUMIUIMH: ba3pl nanHbIX, TexHosoruu pa3pabOTKH HPOrpaMMHOro obecredeHus,
[IporpamMHasi WHXXEHEpUsT HSKOHOMHYECKHX HMH(DOPMAIMOHHBIX CHCTEM, MaremMatuyeckoe |
UMHUTALMOHHOE MoOJearpoBanue, Web-iporpaMMupoBaHue, OJIEKTPOHHBIA JOKYMEHTOOOOPOT Ha
npeanpusitan, KopnoparuBHble WH(GOpPMAIIMOHHBIE  CHUCTEMBI, TEXHOJIIOTUH  HMCKYCCTBEHHOTO
uHTeUIekTa, LludpoBas SKOHOMHKA, HPOXOKICHHIO IPOU3BOACTBEHHON NPAKTUKU, BBITOJHEHHIO
BBITTYCKHOM aTTECTAI[MOHHON paboThI OakanaBpa.

3. Illianupyemble pe3yJbTaThl 00yUeHHs M0 JTHCHHUIIJIHHE

3.1. Komnerenuuu, popMHPOBAHNIO KOTOPBIX CIIOCOOCTBYET AUCHUIIINHA

0) obmenpodeccuonanpubie (OIIK):

- OIIK-2 cnocoGeH MoHMMaTh NMPUHIHUITEI pA0OTHl COBPEMEHHBIX HHPOPMALIMOHHBIX TEXHOIOTUN U
IIPOTPAMMHBIX CPEJCTB, B TOM YHUCIIE OTEYECTBEHHOTO MPOM3BOJICTBA, M UCTIOIB30BATh UX TPU PELICHUU
3aJa4 nNpogecCuoHaIbHOMN e TeTbHOCTH;

- OIIK-7 Crnocoben pa3pabaTeiBaTh aJITOPUTMBI U IPOrPaMMBbl, MPUTOJHBIE AJISl MPAKTUYECKOTO
NPUMEHEHHS.

B) npodeccronanbubie (I1K):

- I[IK-2 Criocob6eH pa3pabaThiBaTh U aanTHPOBATh MIPUKIIAIHOE IPOrPaMMHOE 00ecIieueHueE.

3.2. llepeyeHb NJAHHPYEMBIX Pe3yJIbTATOB O0y4YeHUS] MO JAMCHUILUIMHE, COOTHECEHHBIX C
UHIMKATOPAMU A0CTHKeHUs (POPMHUPYeMbIX KOMIIeTeH it

B pesynbrare ocBOGHUS TUCIUILTUHBI 00YYaIOLIHICs JOIKEH:

3HaTh:

- METOJIbI ¥ TPUEMBI aJITOPUTMHU3AIMY TTOCTaBIeHHbIX 3a1au (OI1K-7);

- HOTAIIMU U TIPOTPaMMHBIE TIPOAYKTHI Il rpaduyeckoro orodpaxenus aaropurmos (OIIK-7;
OIIK-2);

- QJITOPUTMBI PEIICHUS TUIIOBBIX 33/1a4, 00acTu U cnocoObl ux npumenenus (OITK-7; ITK-2);

- CHHTAKCHC BBIOPAHHOTO S13bIKa MPOrPaMMHPOBAHNUs1, OCOOCHHOCTH IIPOTPaMMHUPOBAHUS Ha 3TOM
sI3bIKE, CTaHapTHBIC OMOIMOTEKH si3bika nporpammupoBanus (OITK-7);

- rexHosorun nporpammupoBanus (OI1K-2; OIIK-7; T1K-2);

- 0c0OeHHOCTH BRIOpaHHOM cpebl mporpammupoBanus (OITK-2);

- UHCTPYMEHTAPHI JIJIsl CO3JIaHMS M aKTyaJIM3allii UCXOIHBIX TeKcToB nporpamm (OITK-2; T1K-2);



OcHoBHas npodeccroHabHasi 00pazoBaTeIbHas MporpaMma
09.03.03 Ilpuxnannas napopmaTuka
(IMpuknagnas uapopmaTrka B U(ppPOBOI SIKOHOMHUKE)

- METO/IbI TIOBBILICHUS YUTAEMOCTH MporpaMmmHoro koja (OI1K-7).

Ymern:

- UCIIOJIb30BATh METObI U TIPUEMbI AJITOPUTMH3AIMH OCTaBIeHHBIX 3a1a4 (OI1K-7);

- UCMOJIb30BATh MPOrPAMMHBIE MPOYKTHI U1l rpadudeckoro oroopaxenus anropurmos (OIIK-7;
OIIK-2);

- IPUMEHATH CTAHJapPTHBIEC AITOPUTMBI B COOTBETCTBYIOMIX obmactsax (OITK-7; TTK-2);

- IPUMEHSATH BEIOPAHHBIE S3BIKM MPOTPAMMUPOBAHMS JUIs HamMCcaHus mporpammuoro koaa (OITK-
7; I1IK-2);

- UCIIOJIL30BAaTh BEIOpaHHYIO cpeny nporpammupoBanus (OI1K-2; T1K-2);

- IPUMEHATh HOPMATUBHBIE JJOKYMEHTBI, ONpeieNsonue TpeOoBaHus K 0(popMIeHUIO
nporpammuoro koxa (OITK-7);

- IPUMEHATh HHCTPYMEHTApHUil Ul CO3/1aHUA M aKTyaJIU3alM1 UCXOAHBIX TEKCTOB IIPOrpamMm
(OIIK-2; OIIK-7; TIK-2).

HNmerts:

- HaBBIKM Pa3pabOTKU aJITOPUTMOB PELICHUS [TOCTABIEHHBIX 3a/1a4 B COOTBETCTBUU C
TpeboBanusmu Texauueckoro 3aganus (OIMK-2; [1K-2);

- HaBBIKM CO3/1aHUs POTPAMMHOI0 KOJIa B COOTBETCTBUU C TEXHUUECKUM 3aJlaHHEeM (TOTOBBIMU
cnemudukanusmu) (OIK-7; TIK-2);

- HaBBIKM [IPUBEJICHUS HAUMEHOBaHUN IIEPEMEHHBIX, (PYHKIHM, KJIaCCOB, CTPYKTYpP JaHHBIX U
(aiisoB B COOTBETCTBHE C ycTaHOBIeHHbIMU TpeboBanusimu (OITK-7; T1K-2);

- HaBBIKM CTPYKTYPHUPOBAHUS UCXOTHOTO IPOTPAMMHOTO KOJIa B COOTBETCTBHUU C
ycranoBiieHHbIME TpeboBanusimu (OITK-7; TTK-2);

- HaBBIKM KOMMEHTUPOBAHUS U Pa3METKU IMPOTrPAMMHOIO KO/1a B COOTBETCTBHHU C
ycranoBiieHHbIME TpeboBanusimu (OITK-7; TTK-2);

- HaBBIKM (hOPMATHPOBAHHUS UCXOTHOTO IPOTPAMMHOTO KO/Ia B COOTBETCTBHH C YCTAHOBICHHBIMU
tpeboBanusmu (OITK-7; T1K-2).

4. O0beM U coiepKaHue TN CHUTIIHHBI
OO0BbeM AUCIMITIMHBI COCTABIISAET 8 3aUeTHBIX eUHUIL (288 akaeMUIEeCKUX 4acoB).

4.1. Conep:kanue AUCHUILIMHBI MO pa3genaMm (TeMaM), COOTHECEHHOe C BHAAMH H
TPYI0EMKOCTHIO 3aHATHH JIEKIIMOHHO-CEMHHAPCKOI0 TUIIA

OO0beM MHOW KOHTAKTHOM pabOThI M CaMOCTOSTENBHONH pabOThl 00YUYAIOMIErocs MO TUCIUIUINHE
yKa3aH B yueOHOM TUTaHE 00pa30BaTEIHLHON MPOTPAMMBEI.

Ne Buael 3anHatuii, nx DOpMBbI TEKYIIETO
/I Paznensl (TeMbr) = 00BEM (B ak.uacax, 1o KOHTPOJISl yCIIEBAEMOCTH (1o
JTIACIUTUIMHBI 3 O4HOM (opme 00yUeHHs) O4HOI1 hopMe 00yUeHHs)
5 3ansTus 3aHsaTHs
© JIEKIINOH- CEMMHAPCKOTO ®opMBbI IPOMEKYTOUHOM
HOT'O TUIIa THIIA aTTecranuu
1. [TonsiTus anroputMa U si3bIKa 1 4 2 OO6cyxeHue pe3ynbTaToOB
MTPOrPaMMHUPOBAHUS. nabop. 3aH. | 1abopaTOPHBIX PaboT.
2. Jlannbie u TIaMSATh. 1 4 2 OO6cyxaenne pe3yIbTaTOB
AOCTpaxIus JaHHBIX. 71a0op. 3aH | J1JaOOPaTOPHBIX padoT.
3. 3K MIPOrpaMMHUPOBaHUS 1 4 4 Obcyxnenue pe3yabTaToOB
BbIcOKOTrO ypoBHs C / C++/ Python u nabop. 3aH | 1a0OPaTOPHEIX padoT.
cpena paspaborku  Visual Studio
Code.
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4. Tuner  nmansbix.  KiroueBbie 1 4 4 OO6cyxenue pe3yIbTaToOB
CJIOBa. JluTepansr B nmabop. 3aH | JTaboOpaTOpPHBIX padoT.
MPOTPaMMHUPOBAHHHU.

5. Omnepanuu 1 onepaTopsl A3bIKa 1 4 4 Ob6cyxnenue pe3yabTaToB
nporpammupoBaamst C / C++ / nmabop. 3aH | J1aboOpaTOpPHBIX padoT.

Python.

6. [IporpamMmmupoBanue 1 4 4 Ob6cyxnenue pe3yabTaToB
QITOPUTMOB [UKIHYECKOM nabop. 3aH | 1JaOOPaTOPHBIX padoT.
CTPYKTYpHI. MiTepailnoHHbIE IIUKJIBIL.

7. Maccussr: OJTHOMEpHBIE, 1 4 4 O6cyxnenne pe3yIbTaToOB
JIByMEpHBIC (MaTtpuisl), nabop. 3aH | 1abopaTOpHBIX PadOT.
MHOTOMEPHBIE.

8. VYkazaremn. Omepanuun  Hax 1 4 4 OO6cyxnenue pe3yIbTaToOB
yKa3zaTesiMH. Ykazarenun Ha nabop. 3aH | 1a0OPaTOPHBIX padoT.
MaccuBbl. MacCHBBI yKa3aTeleu.

9. OyHKLUY, omnpezensemMble 1 4 4 Ob6cyxnenue pe3yabTaToB
nporpaMMucToM, B si3bike C / C++ / nabop. 3aH | 1a0OPaTOPHBIX padoT.

Python.

Htoro 3a cemectp: 36 32 OKk3ameH

10. Knaccer B C-++ / Python. 2 4 4 OO6cyxenue pe3yIbTaTOB

nabop. 3aH | 1a0OPATOPHBIX padoT.

11. Cratudeckne u THHAMHYECKHE 2 4 4 O6cyxnenune pe3yIbTaToOB
CTPYKTYPHI JaHHBIX. na0op. 3aH | 1JaOOPaTOPHBIX padoT.

12. [TpuHIHIED 00BEKTHO- 2 4 4 Ob6cyxnenue pE3yIBTaTOB
OPHEHTUPOBAHHOTO 71abop. 3aH | 1abOpaToOpHBIX padoT.
MPOTPaMMHUPOBAHHSI.

13. 2 4 4 OO6cyxaenue pe3yIbTaTOB

HacnenoBanue kiaccos.
nabop. 3aH | 1a0OPAaTOPHBIX padoT.

14. [Habnoner B s3pike CH++ / 2 4 4 Ob6cyxnenue pE3yIBTaTOB
Python. na0op. 3aH | J1JaOOPaTOPHBIX padoT.

15. TexHomorus pa3zpaboTku 2 4 4 OO6cyxaenue pe3yIbTaTOB
00BEKTHO-OPUEHTHPOBAHHBIX nabop. 3aH | 1a0OPaTOPHBIX padoT.
nporpamm Ha C++ / Python.

16. O0paboTKka HMCKITIOUUTEIIbHBIX 2 4 4 OO6cyxaenue pe3yIbTaTOB
CUTYAaIH. 7a0o0p. 3aH | J1JaOOPaTOPHBIX padoT.

17. TectupoBanue u  OTNaAKa 2 2 2 OO6cyxeHue pe3ynbTaTOB
porpamm. nabop. 3aH | 1a0OPaTOPHEIX padoT.

18. JlokyMeHTHpOBaHNE 2 2 2 OO6cyxaenne pe3yIbTaTOB
IpoTpamM. 71a0op. 3aH | JJaOOPaTOPHBIX padoT.

Wroro 3a cemectp: 32 32 DK3aMeH

Htoro nmo qucuuIuinHe: 68 64 OK3aMeH, dK3aMeH

4.2. PazBepHyTO€E ONMUCAHME COIEPKAHNS TUCHHUIJIMHBI MO pa3aejam (TeMaMm)

1. ITonamus anzopumma u A3bIKa NPOPAMMUPOBAHUS .

IIpeamer u 3amaum  kypca. Ilomsatue anropurma. CBOHCTBA anropuT™Ma: JHUCKPETHOCTB,
JNETEPMUHUPOBAHHOCTb, KOHEYHOCTh, MaccoBOCTb. Dopmbl 3amucu anroputmoB. Mcropus pa3BUTHA
A3BIKOB TMporpamMMupoBanus. Kiaccudukanus s3bIKkoB mporpamMmMupoBanus. [IporpamMMbl Ha s3bIKax
IPOTPaMMHUPOBAHUS BBICOKOTO YpOBHs. JKHM3HEHHBIN ITUKIJ MPOTpaMMbl: a0CTpaKIMs, MaTeMaTH4YecKas
MOJIeJIb, AITOPUTM, 3aIIUCh AITOPUTMA Ha A3BIKE IIPOIPAMMHUPOBAHMUA, TPAHCIALUSA B MAIIWHHBIM KOZ,
KOMIIOHOBKAa MpOTpamMMbl, TECTUPOBAaHME M OTJIAJKa MPOrpaMMbl, SKCIUTyaTalllsi U COIPOBOXKIECHUE
IIPOrPaMM.
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2. /lannsle u namamos. A6cmpakuyus OaHHbHIX.

AOcTpakuust gaHHbIX. JlaHHble W maMATh. JlaHHBIE B A3BIKAX IPOrPAMMHUPOBAHMSL.
Crpykrypuszamusi naHHbix. OnpeneneHue Tuma AaHHbIX. CTaTHYECKUH W JAMHAMUYECKUH KOHTPOIb
TUTIOB M Kiaccu(UKalus sI3bIKOB B COOTBETCTBMM ¢ HUM. (Cralas, CHiIbHasg W CTpOras TUIM3ALUU B
CTaTHYECKH THUIH3UPYEMBIX s3bIKaX. KOHCTPYKIMH CTPYKTYpHOTO MPOTPaMMHPOBAHHS U TEOpeMa O
CTPYKTYpUpOBaHUU. AOGCTpaKLKs yIIPaBICHHUS.

3. A3vik npozpammuposanusn evicokoz2o yposus C / C++ / Python u cpeoa paspabomxu Visual
Studio Code.

Cpena pazpaborku Visual Studio Code. Koncomnbubie npuiiokenus. CTpyKTypa MpOrpamMMbl.
OdopmneHne UCX0THOTO KOAa MPOrpaMMBbl Ha SI3bIKE MPOrpaMMHUpPOBaHUs BbIcOKOro ypoBHs C / C++ /
Python. KirtoueBbie cnoa. [IporpaMMupoBaHme aaropuTMOB Pa3BETBISIFOIICHCS CTPYKTYPHI.

4. Tunwt oannvix. Kniouesvie cnosa. Jlumepanvt ¢ npozpammuposanuu.

Onpenenenne Tumna ganHbix B C / C++ / Python. CrannmapTHble THIBI U JCHCTBUS C HHUMHU.
Jlutepansl B mporpammupoBanuu. Llenouncnennsie autepansl. CTpokoBble auTepansl. Mepapxus Tumnos
nauHbx B C / C++ / Python. [IpeoGpa3oBanust TumoB. CTaTHUECKHUNA U JMHAMUYCCKUN KOHTPOJIb TUIIOB U
KJ1accu(UKalus S3bIKOB B COOTBETCTBUM ¢ HUM. Ciabasi, CUibHAs M CTPOrasi TUIHU3AlUKA B CTATUYECKU
TUTTU3UPYEMBIX S3bIKaX. THITBI TAHHBIX, ONIPEIEISIEMBIE TTI0Th30BATEIIEM.

5. Onepauuu u onepamoput azvika npozpammuposanusa C/ C++/ Python.

[IpocTeie nmaHHBIC W BBIYHCICHUS. BBIpaKeHUWs, MpaBWIa WX 3alUCH W  BBIOJHCHUS.
Knaccudukanus BblpaXeHHIl B 3aBUCUMOCTH OT TUNa pe3ynbrara. Omepanuu M ONepaTopbl si3bIKa
nporpammupoBanuss C / C++ / Python: apudpmernmueckue, OWTOBBIC, JIOTHUECKHE OIEPALIUU.
[TpuopuTeTsl BBIMONHEHUS onepanuii. J[MpekTuBsI mpenpoieccopa, BBoA u BbiBoa B C / C++ / Python.
bubnuoreunsie pynkuuu B C / C++ / Python.

6. Ilpozpammuposanue anzopummos yuxkauyeckoi cmpykmypuol. Hmepayuonnovie yuxiol.

[TporpaMMupoOBaHHE AITOPUTMOB IUKJIMYECKON CTPYKTYPHI, OpraHU3aIlns CICIHAILHOTO BBIX0/a
u3 nukia. [lonsaTue urepaioHHOro HUKIA. ['eHepaTop caydailHbIX YHCElL.

7. Maccuevl: o0nomepHble, 0syMepHble (MAmMpuybl), MHOZOMEPHbLE.

OpnomepHble MaccuBbl. CrocoObl OOBSBIEHUS W WHHUIMAIW3AIMUKA JJIEMEHTOB MAacCHBa.
CoOmroienne TpaHUI] MaccHBa. AJITOPUTMBI OOpaOOTKM YHCIIOBBIX MACCHBOB C HCIIOJIb30BAHHEM
uHAeKcoB. JIBymepHbIii MaccuB. WHunumanuzamuss u oOpaboTka ABYMEpPHOrO0 MaccuBa (MaTpHUIIBI).
MHoTroMepHbIe MacCUBEI. VIHUIMATN3aIusi MHOTOMEPHBIX MaCCHBOB.

8. Ykazamenu. Onepayuu nao ykazamenamu. Yxazamenu na maccugvl. Maccuewt ykazameineil.

[Tonstne ykazarens. Omepanuu TONydeHHs aapeca OOBEKTa W Pa3bIMEHOBAaHUS yKa3aTells.
Onepanuu HaJx yKazaTensiMd. AJTOpPUTMBI 00OpabOTKM YHCIOBBIX MAacCHBOB C HCHOJIB30BaHUEM
ykazaresneil. MaccuBbl ykazareneil. CTyneHYaTble MAaCCUBBI. Y Ka3aTelld Ha MaCCHUBBI.

9. @yukyuu, onpeoensemole npozpammucmon, ¢ azvike C/ C++/ Python.

OyHKIMH, onpeaeseMbie porpaMmmucToM. Onucanue, cxema Bbi3oBa GyHknun. @opmanbHbIe U
dakTUyecKue mapaMeTphl, X B3auMojeicTBue. [lapaMeTpsl CIOKHBIX THMOB. MeXaHU3MbI OTBEICHUS
namsti moj; mapamerpbl. Ctek. Bo3Bpamaemoe 3HaueHHe. MeXaHW3MBI Tepeadd WHQOpMaIruu u3
GYHKIIMM W W3 OCHOBHOW NpOrpaMMbl.  00JacTb BUAMMOCTH UMeH. JIokanpHble W TI0OaIbHBIC
uacHTHGHUKATOPBL. Biioxennple pyHknun. OYHKIMH ¢ TapaMeTpaMy 10 yModaHuto. [leperpyxeHHbIe
¢byakuu. Mcnonp3oBaHuE CTaTUYECKHX MepeMeHHBIX B (yHKuu. [loHstne pekypcun. Peanuzanus
PEKYPCUBHBIX aJITOPUTMOB.

10. Knaccwt ¢ C++ / Python.

Onpenenenne kinacca. JInunas m obmrast yactu onpenenenus kinacca. O0bekTsl kinacca. Co3gaHue
U yHHYTOXKEHUE OOBEKTOB Kiacca. KoHCTpykTopel u JecTpykTopbl. CrocoObl peanmuzaiuu
uHKancynsauuu. MuTtepdeiic u peanusanusi KOHTEHHEPHBIX KJIACCOB IJII MOJEIHMPOBAHUS CTPYKTYP
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naHHbiX. CTaThdeckue 4YJeHbl OOBEKTOB Kilacca. BioKeHHble W JIOKalbHBIE Kiacchl. Ilpumepsr
ONMCAHUA U UCTIOJIH30BaHUS KJIaCCOB.

11. Cmamuueckue u ounamuueckue cmpyKkmypol OaHHbIX.

Cratuyeckue CTpyKTypbl JnaHHbBIX. Onucanue. [Ipumepsl wucnons3oBanus. J[uHamuueckue
CTPYKTYpBI JaHHBIX: CITUCKH, O4Yepeau, JepeBbs. OOmuUe CBOWCTBA JUHAMUYECKUX CTPYKTYpP NAaHHBIX.
Cnucku: oHOCBsI3HBIE, IBYCBs3HbIe. Ouepenu: nukiInyeckas ouepenb. [lepesbs. [Ipumepsl peanuzanuu
JUHAMHYECKUX CTPYKTYpP JAAHHBIX.

12. IlIpunyunsvl 06veKMHO-0PUEHMUPOBAHHO20 RPOZPAMMUPOBAHUA.

OO0bexTsl, MX METOIBI U cBoMcTBa. MHKancynsauusa. Hacnenosanue. BuptyanbHble METOMBI.

13. Hacneoosanue knaccos.

ba3oBbIil ¥ poW3BOAHBIN Ki1acchl. OYHKIUU-3JIEMEHTHI U QYHKIIUU-IPY3bs. [IpaBuna moctymna
3JIeMEeHTaM IMPOU3BOJHOrO Kiacca. Mepapxus kiaccoB. OIMHOYHOE U MHOXECTBEHHOE HACJIEOBaHUE.
OcoOeHHOCTH JOCTyINa NMpHU MHOKECTBEHHOM HacienoBaHuu. lIpaBmia mpeoOpa3oBaHusl yKazaTemlei.
Wuunmanuzanus o0bekToB. OTIWYMS WHUIMAIM3AIUKA OT MpucBauBaHus. WHunmanuszauus 06a3 u
wieHOB. [loyHbI 00BEKT KOHEYHOro NPOM3BOAHOIO Kiacca. [Ipumepbl onmucaHus W MCIOJIb30BAHUS
KJIACCOB C HACJIEJJOBAHUEM.

14. Illaénonwl ¢ azvixke C++/ Python.

[[Ta6nons! knaccoB u ¢yHkui. HacnenoBanue mabnoHHbIX kinaccoB. [IpaBuna oToxaecTBICHUS
napaMmerpoB 1absioHa. [IpumeHeHue MaOIOHHBIX KJIaccOB ISl CO3JaHUS KOHTEHHEPHBIX KJIAcCOB.
AHanu3 BapuaHTOB IIa0JOHHBIX KJIACCOB Ha MpuMepe 1adjIoHa BEKTOpa ¢ Omepalueii COpTUPOBKH.

15. Texnonozusa pazpadbomku 06vexkmmuo-opuenmuposannwvix npozpamm na C++/ Python.

OcobeHHocTH  pa3pabOTKM  OOBEKTHOOPHUEHTUPOBaHHbIX mporpamMm Ha C++ / Python.
[TpoexTupoBanue kinaccoB. MexaHu3mbl (QyHKIHOHHPOBaHUS IporpamMM. CTuib IpOrpaMMHUpPOBAHUS.
Hanexnocts nmporpamm Ha C++ / Python.

16. Obpabomka ucknouumenbHbIX CUmMyayuil.

AHau3 pa3nuyHbIX Mojienell 00pabOTKHM MCKIIOUUTENBHBIX cuTyanuil. CTaHgapTHBIE CpeicTBa
KOHTpOJIA MOATBEpKJAeHUU. IIpoBepka mnpenycioBuidi M TOCTYCIOBUHM, BBIYMCICHUS HWHBAPUAHTOB.
KoHTponb acuHXpoHHBIX coObITHI. Peanu3anus mozpenu oOpaOOTKM CHHXPOHHBIX CHUTYyalMil ¢
3aBepiienneM B C++. Bo3Oyxknenue cutryanuu, Onucanue OJOKOB C KOHTPOJIEM M peakIuil Ha
cutyanuu. CucteMa KjaccoB JJIsl ONMCAHUS UCKITIOUUTENBHBIX cuTyaruil. O0paboTKa UCKIIOUUTEIbHBIX
CUTyallul mpu 00pabOTKe HCKIIOYUTENbHbIX curyanuil. I[Ipumepsl KOHTponst cutyauuii B
KOHTEHHEPHBIX KJIaccax.

17. Tecmupoeanue u omnaoka npozpamm.

OO0ue NoJoXKeHUs: IeNd, O0BEKTHl U MpoOIeMbl TecTUpoBaHMs. [IOHATHS TECTOB, TECTOBBIX
HAaOOpOB M TeCTOBbIX clieHapueB. [loHsTHe ¢dopmanbHON BepudUKALMKM AITOPUTMOB U IMPOrPaAMM.
Kpurepuu kadecTBa TECTHPOBAHUS: IMOJHOTA IMOKPBHITHUSA ONEPATOPOB, MAPLIPYTOB U JAHHBIX. Bubl
TECTUPOBAHUS: aBTOHOMHOE U KOMIUIEKCHOE TECTHpPOBAHHE; TECTUPOBAHHE OEIOro M YEPHOTO ALINKA;
PErPECCUOHHOE U HArpy304HOE TeCcTHpoBaHUE. HekoTopple METOIbl TECTUPOBAHUSA: MHCIEKLUSA KOJA,
METOJT MHOTOKpaTHOW pa3pabOTKHU, METOJ SKBUBAJEHTOB M TpaHWYHbIX YycioBuid. Cpencrsa
aBTOMATH3alMH TECTUPOBAHMUS.

18. Zlokymenmuposeanue npozpamm.

OO0ue MONOXKEHUs: LEeMM M 33Ja4d JTOKyMEHTHpoBaHMA. OCHOBHBIE BHJbI HPOTPAMMHBIX H
AKCIUTYaTaIl[MOHHBIX JOKYMEHTOB. [IpHHIIMIBI CO3/1aHNs PYKOBO/ICTBA MOIb30BATEIS.

5. O6pa3zoBarejibHbIe TEXHOJIOTHHI
Opranuzanus yueOHOTo Ipoliecca OCyIIECTBIIsICTCS B (hopMe JIEKIHA, 1a00paTOPHBIX 3aHATHH U
WHIUBHTyaJIbHON CaMOCTOSATENILHOM PabOTHI CTYICHTOB.
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Y4eOHbIN npolecc M0 AUCHUIUIMHE «SI3BIKH MPOrpaMMHPOBAHHUS» OCHOBAH Ha HMCIIOJIb30BAHUH
CJIEAYIOIIMX MHHOBAIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHI:

1. Texnomnorust mpo6IeMHOr0 0OyueHHsI — OCHOBHBIE TEMBI Kypca Ha JIGKIHAX U J1a00paTOPHBIX
3aHATUSAX PACKPBIBAIOTCS Yepe3 IOCTAHOBKY M IOCIEIYIOLIee pas3pelleHue MpoOsieMbl CO3JaHMs
ITOPUTMA PEIICHUS 33/1a4H U €€ pa3pelieHre B Bie GyHKIMOHUPYIOUIEH IPOTPaMMBI.

2. TexHoJIOTHs TECTOBOI'O KOHTPOJIA Ka4eCTBa 06pa30BaHI/IH — B ITPOLECCE U 110 3aBEPIICHUU
TCOPCTUUCCKOT'O 06yqu1/151 BBITTOJIHACTCS KOMIIBIOTCPHOC TCCTUPOBAHUC.
3. I/IH(1)OpMaHI/IOHHO-KOMHBIOTepHBIe TEXHOJIOTMK — IIPHUMCEHAIOTCA IIPpU BBIIIOJHCHHUN

1ab0opaTOPHBIX PadOT, CAMOCTOATEIHHOW BHEAYTUTOPHOU MOJITOTOBKE B BHJIE CAMOTECTHUPOBAHUS TIO
cetu Internet u ucnonb3oBaHus y4eOHBIX MaTepUAIOB B AIEKTPOHHOU (hopMme.
4, TexHOoMoTHs CMEIIaHHOTO 00YYEHUSI.

6. YueOHO-MeTOAHYECKOE 00ecTieYeHne CaMOCTOSITeJIbHOH padoThl 00yYaoIIMXcst
Mertoaurka npernoaBaHust yueOHON TUCHMITIMHBI pelaeT CIeAYIOIe OCHOBHBIE 3a/1a4H1:
—  ompexenseT 3aJauu 00y4YEeHHUs CTYACHTOB 0 TUCIHUIUIHHE;
— HayyHO OOOCHOBBIBAET COJEp)KaHHE YUeOHOH MporpaMMbl, HaMEYaeT IOCIEOBATEILHOCTh €¢e
U3y4YEHHsI B KOMIUIEKCE C JPYTUMU TUCIUIIIMHAMUY;
— ompeaerseT NMyTH peaju3alid NPUHIMIIOB OOydYeHHs] MPH HM3YyYCHHH IUCHHUILIMHBI, (HOPMBI H
METO/Ibl 00Y4EHHUS;
— BbIpabaTbIBaeT TPeOOBAaHUS K METOMYECKOH MOATOTOBKE MPENoAaBaTelieH;
— M3y4YaeT UCTOPUIO METOAMKH MPEoIaBaHusl TUCIUIUINHBI,
— BHeJIpsET NepeioBOH ONbIT 00yueHMUs;
— BBIpa0aThIBaeT PEKOMEH ALY 110 BOCIUTAHUIO 00Y4aeMBbIX B IIPOLIECCE U3YyUEHUS TUCIIUITIIMHBI.

B cooTBercTBUM € 3TUMM 3ajlayaMH OCYLIECTBIsAETCS OTOOp HAy4HOTO Marepuana, ero
cCUCTeMaTH3alKs U TepepaboTKa B MHTEpecax PasBUTHS M COBEPUICHCTBOBAHMS COJACPKaHUS ydeOHOM
JUCLUTUTMHBL.

Mertonuka pa3paboTaHa MPUMEHUTENIBHO K YTBEPKICHHON paboueil mporpaMMe AJisi CTYAEHTOB C
yueToM TpeboBaHuil ['ocymapcTBeHHOro 00pa3oBaTeIbHOrO CTaHAApTa BBICHIETO 00pa3oBaHUA 10
Hanpasnenuto noarotopku 09.03.03 «[Ipuknagnas wHDOpPMATHKA», W BOOPYXKAET MperoaaBaTeiieh
HEOOXO/JMMBIMU 3HAHUSIMH, CIIOCOOCTBYET MX BHEAPEHHMIO B MPAKTUKY OOydYeHHs M BOCIHTaHMSA
CTY/ICHTOB.

Bei0op MeTon0B npoBeeHus 3aHATHIH 00YCIOBIEH YUeOHBIMU LIETSAMH, COJEPKaHHEM Y4eOHOTO
Marepuaia, BpeMEHEM, OTBOJIUMBIM Ha 3aHSTHSL.

Ha 3aHATHSX B TECHOM COYETaHMM TNPUMEHSETCS HECKOJIbKO METOOB, OJWH M3 KOTOPBIX
BhICTYyMaeT BeaymuM. OH onpeensieT MOCTPOSHUE U BT 3aHATHIA.

Ha nekumsx usnararoTcs JMIIb OCHOBHBIE, MMEIOIINE MPUHIUNHAIBHOE 3HAU€HHEe M Hambolee
TPYAHBIE U1 TOHUMAHHS U YCBOCHUS TEOPETHUECKUE U TPAKTUIECKHUE BOTIPOCHI.

Teopernueckue 3HaHUSA, IOJNYYCHHbIE CTYACHTAaMH Ha JIGKIUSAX M TPU CaMOCTOSTEIbHOM
U3y4eHUH Kypca M0 JINTEPATYpPHBIM HCTOYHUKAM, 3aKPEIUISIOTCS TPU BBITOJHEHHH Ja0OpaTOPHBIX
pador.

[ensimu mpoBeieHUs 1a00PaTOPHBIX PAOOT ABISIOTCA:

— TIpUOOpeTeHHe  MPaKTHMYECKHMX  HAaBBIKOB  pa3paboOTKH  HporpaMM  C  TPUMEHEHUEM
MHCTPYMEHTAJIBHOTO IPOrPAMMHOI0 00ECTIEUEeHHUS;

— KOHTPOJIb CAMOCTOSITETbHOW Pa0OTHI CTYACHTOB IO OCBOSHHIO KYPCa;

— o0ydeHue HaBbIKaM NMPOo(hecCHOHAIBHOM eI TeIbHOCTH.

[lenu nmabopaTopHBIX pabOT AOCTHrarOTCS HAWIY4YIIMM O0pa3oM B TOM Cllydae, €clId UM
NpEIIeCTBYET ONpeZeNeHHas IMOArOTOBUTENbHAs BHeayauTopHas pabota. IlosTomy mpemnopaBarensb
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00s13aH JIOBECTH /IO BCEX CTYJCHTOB Tpa(MK BBIMOJHEHUS JIa0OPATOPHBIX PabOT C TeM, YTOOBI OHHU
MOTJIM 3aHUMAThCS LIEJICHANIPABICHHON CaMOCTOSTEIbHOM PabOTOii.

PaboTel pekoMeHayeTcs BBINONHATH B TOW MOCIENOBATEIBHOCTH, B KOTOPOH OHHM HAlMCaHbI,
IIOTOMY YTO B HEKOTOPBIX pab0Tax MCIOIB3YIOTCS AJIEMEHTHI, TOJyYeHHBIC B IPEABIYIIeH paboTe.

Ha 3aHaTHsSX cO CTyAeHTaMH JOJDKHBI IIHPOKO HCIOJIB30BATHCS pa3HOOOpa3HbBIE CpeiCcTBa
o0y4eHus, CrocoOcTByromme Oojiee MOJHOMY M NPAaBWIBHOMY IOHHMMAHHIO TEMbl JICKIUU WM
7a00paTOPHOTO 3aHATHUS, a TAK)XKE BRIPAOOTKE MPAKTHUECKUX HABBIKOB 110 padote ¢ 1I10.

K cpencrBam 00y4eHUsI CTYAEHTOB OTHOCSTCS:

— pedb mpernoaBaTers;

— TEXHHYECKHE CPEACTBA OOYYEHUS: - MEePCOHAIbHBIE KOMIIBIOTEPHl C YCTAHOBJIECHHBIM NPHKJIAJIHBIM
HpOrpaMMHBIM 00€CIICUeCHHEM;

— - y4eOHUKH, y4eOHBIE TOCOOHS, JIEKIIUU B JICKTPOHHOM BHJIE.

7. XapaKkTepUCTHKAa OLICHOYHBIX CPeJACTB J/UIA TeKYILIero KOHTPOJIsI YCIeBaeMOCTH H
NPOMEKYTOYHOM aTTecTAMU 00yYAIOIMXCS 110 JUCHHUILJIMHE

Jl11 KOHTpOJIL YCBOCHMsI MaTepuaia AUCLHUIUIMHBI «SI3bIKM MPOrpaMMHUPOBaHUSA» IPELYyCMOTPEH
TEKYIIMHA W TNPOMEXKYTOYHBIM KOHTpOJIb. TeKylMil KOHTPOJIb OCHOBAaH Ha AaHAJINU3E pe3yJIbTaTOB
BBINOJIHEHUS J1TaOOpaTOpPHBIX PaboT M colOeceoBaHMM NO UX TeMmaM. IIpoMexyTOouHBI KOHTPOIb
3aKJIIOYAETCs B C1a4e DK3aMEHA 110 AUCLUIUIMHE.

Jlis mpoBesieHusl K3aMEHOB B NMHCBMEHHOM WM TecTOBOM (opMme pa3zpabaThIBaeTCs MEpEeyYeHb
BOTIPOCOB, YTBEPKIaeMbIil 3aBeAYIONINM Kadeapoil. B mepedeHs BKIIOYAIOTCS BOIIPOCHI U3 Pa3IMYHBIX
paszienoB Kypca, MO3BOJIAIOLIME MIPOBEPUTh U OLICHUTh TEOPETUYECKUE 3HAHUSA CTYIACHTOB U YMEHHE
MPUMEHSTh UX JUISl peLIeHUs] TPAaKTUYECKUX 3a]1a4.

OK3aMeH B MUCbMEHHOW (popMe MPOBOAUTCS OJHOBPEMEHHO JJIsl BCEX CTYACHTOB aKaJeMHYeCKOH
rpynnsl. Bpemsi BbIMOJIHEHWS 3a/laHus COCTaBJseT He Ooyiee OJHOro akaaeMuyeckoro wyaca. Ilpu
NPOBEIEHUHN HK3aMeHa B NMHCbMEHHOM (opMe OIleHKa BBICTABIISIETCS HAa OCHOBE IMPaBHJ, MPUHATHIX
Kadenpoi, KOTOpble TOJIKHBI OBITH COOOUIEHBI CTYJEHTaM JI0 Hadaja 3a4yeTHOW (dK3aMEHAallMOHHOM)
CECCHM.

AHaJOrM4HbIE NPaBUIa MOTYT OBbITh 3aJI0’KEHBI B IPOTPaMMbl KOMIIBIOTEPHOI'O TECTUPOBAHUSI.

ITpu xoHTpose 3HaHUI B yCTHOH (opme mpenojaBaTeib MCIOJIb3YET METOA WHAMBHUIYaTbHOTO
co0ece0BaHNs, B X0/I€ KOTOPOIro 00CYKIAeT CO CTYJEHTOM OJIMH MJIM HECKOJIBKO BOIIPOCOB U3 yUEOHOM
nporpamMMsbl. [Ipu HE00X0AUMOCTH MOTYT OBITh NMPENTIOKEHbI JAONOJHUTENbHBIE BOIPOCHI, 33Jaud U
npumepsl. [1lo okoHUaHUU OTBETa Ha BOIPOCHI MpenojaBaTesib OOBABISAET CTYACHTY PEe3yJbTaThl cAaun
HK3aMeHa.

8. YueOHO-MeTOAMYeCKOe M MH(OPMALMOHHOE 00ecnieyeHre TUCHHIIUHBI

OcHOBHas uTeparypa:

1. I[IporpammupoBanue Ha s3bike C++ B cpene Qt Creator - Mocka: Harmonanbnbiii OTKpBITHIN
VYuusepcuter «MHTYUT», 2016 http://biblioclub.ru/index.php?page=book_red&id=428929

2. Crpayctpyn, b. SA3sik nporpammupoBanus C++ ans npodeccuonanos / b. Ctpayctpym. - M. :
Wnrepuer-Yuusepcurer Mupopmanmonnsix Texnonoruit, 2006. - 568 c.. To xe [DnaeKTpoHHBINA pe-
cypc]. - URL: [ http://biblioclub.ru/index.php?page=book_red&id=234816 ]

3. Kopuyranosa M. P., sanoB K. C., bonnapesa JI. B. O0beKkTHO-OpHEHTHPOBAHHOE IIPOrpaM-
mupoBanue Ha C++: anekTpoHHoe yueOHoe mocobue - KemepoBo: KemepoBckuii rocynapcTBeHHbIH
yuuBepcuteT, 2015. [ http://biblioclub.ru/index.php?page=book_red&id=481559 ]

4. OueperoBeiii A.C. Kiaccel 00bekToB-MaTpull. Meronuueckue ykasanus. MBanoo: MBaHOB-
CKHUH rocynapcTBeHHbIN yHUBepcuTeT 2014. 25 c.
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5. Oueperossiii A.C. MHTerpupoBanHas cpena nporpammupoBanus Microsoft Visual Studio. Me-
ToauyecKkue ykasanus. MiBanoBo: MIBaHoBckui rocynapcTBeHHbIN yHuBepeuTeT 2017. 33 c.

JononHuTenpHas tuTeparypa:

1. Kuproc B. H. Undopmaruka II. OCHOBBI aaropuTMHu3aIiyd U MPOrPaMMHUPOBAHUS HA SI3bIKE
C++: y4e0HO-METOIUYECKOE nocooue - Tomck: 611 Konrenr, 2013 [
http://biblioclub.ru/index.php?page=book_red&id=208651

2. Kertkos, 10.JI. Beenenue B s3biku nporpammupoBanus C u C++ / F0.JI. Ketkos. - M. : HnTep-
HET-YHUBEPCUTET NudopmannoHHbIx TexHonoruu, 2008. - 252 C.
http://biblioclub.ru/index.php?page=book red&id=234040 ]

3. Camoyuurens o Python.URL: https://pythonworld.ru/samouchitel-python

4. Odumanbublii cait si3pika Python. URL: https://www.python.org/doc/

Pecypchbl nHpOpMAIIOHHO-TEIICKOMMYHUKAIIMOHHOW ceTH «HTepHEeT»:

CI/ICTeMa 3JICKTp0HHOI71 MMOAACPIKKHU 06pa30BaTeanoro Iponecca «Moit YHUBCPCUTET»
https://uni.ivanovo.ac.ru

HpO(beCCI/IOHaJ'IBHbIe 6a3BI JAHHBIX 1 HHq)OpMaHHOHHO-CHpaBO‘IHHC CUCTCMBEI.

OBbC «YHuBepcureTckast OudanoTeka oHmaiia» Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

Dnexrponnas oubnmoreka MBI'Y _http:/lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Dnexrponnsiii kararor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe obOecrniedeHue: ormnepanmonHas cuctema Microsoft Windows, maker o¢uCHBIX
nporpamMm Microsoft Office u(unm) LibreOffice, nnrepner-Opaysep Microsoft Edge n(mwim) Yandex
Browser, cpena paspadotku Visual Studio Code ¢ moakmroueHHBIME U HACTPOSHHBIMH MOAyIsiMU C++ 1
Python.

9. MatepunajbHO-TeXHHYeCKOe o0ecnedeHue T CIUIITUHBI

Y4eOHble ayIUTOPUH:

- JUId TIPOBEJICHUS 3aHATUH JIGKLMOHHOTO THUIA C KOMILJIEKTOM CHELHaIU3UPOBAHHONW yueOHOM
MeOenn W TEXHHYECKUMH CpEICTBAMH OOYYEHHs, CIYXAIUMH JUIsl TIPEIOCTaBICHUS y4eOHOM
uHpopManuu O0JIBIION ayIUTOPHH;

- 7S TIPOBEACHUS 3aHATHH CEMHHAPCKOTO THITA, KOHCYJIBTAIlMi, TEKYIIETO0 KOHTPOJS W
IPOMEKYTOUHOU aTTECTAIlMM ¢ KOMIUIEKTOM CHEeIMaIM3UPOBAHHON yueOHON MeOenn U TeXHUYECKUMHU
cpencTBaMu OO0y4YeHUS;

- 78 TpPOBEACHUS 3aHATUH CEMHHAPCKOTO THIA, KOHCYJIbTAIMH, TEKYIIEro KOHTPOJs H
NPOMEKYTOUYHOW  aTTECTAllMH, BBIOJHEHUS KYpPCOBBIX paboT  (IIPOEKTOB) €  KOMIUIEKTOM
CHeHMaTU3UPOBAHHON yueOHOM MeOeIH U TEXHUUECKUMH CPEICTBAMU O0yUCHHUS.

[TomenieHne ansi CaMOCTOSATENBHON pabOTHI, OCHAIIEHHOE KOMIUIEKTOM CIIeIHAIN3HPOBAHHON
yueOHOIl MeOenu, KOMITBIOTEPHOM TEXHUKOH ¢ BO3MOXKHOCTBIO MOJKIIOUEHUs: K cetn «MHTepHeT» u
obecneuenuneM gocryna B DOC.

JleMoHCcTpanoHHOe 000pYJOBaHHE W Y4eOHO-HAIIAJHBIE MOCOOMS Ul 3aHATHHA JIEKIIMOHHOTO
TUTA, OOECTEUMBAIONINE TEMATHYECKHE WILTIOCTPAIIMH. MAaKeThl, [EMOHCTPAI[MOHHBIC YCTPOICTBA,
AJIEKTPOHHBIE TMOCOOMS (IPE3CeHTAIMM, DJICKTPOHHBIC CJIOBapH W T.I.), BU3YyallbHbIC IOCOOMS —
BHJICOMATEPUAIIBI, JICKTPOHHBIE OJIOKH, IETAIN YCTPOHCTB U JIp., IEYaTHbIE TIOCOOHS.
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KomneloTepHslii  Kiiacc, 00OpYJOBaHHBIM IPOEKTOPOM M IEPCOHAIBHBIMU KOMIIBIOTEpAMH,
kotopele o0weauHeHbl JIBC ¢ Beixogom B MHTEpHET.
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ABTOP(BI) padoyeii MporpaMMbl AUCHUILIMHBI. CT. Tpenogasarens kadeapst UTullM Cunopos
M.B.

[Iporpamma paccMOTpeHa U yTBep)KJeHa Ha 3acenanuu Kadeapsl MHPOpMaMOHHBIX TEXHOJIOTHIA
u npukiagHoi matematuku (MTullM) «30» aBrycra 2024 r., mpotokoia Ne 1

[Tporpamma oGHOBIIEHA

MIPOTOKOJ 3acenanus kadeapsl Ne OT « » 20 T
CornacoBano:
PykoBogurens OI1 Janunosa C. B.

(moarvce)

[Tporpamma oGHOBIICHA

MIPOTOKOI 3aceanus Kadeapnl Ne OT « » 20 T
CornacoBaHo:
PykoBogutens OIT Janunosa C. B.

(mozrvce)

[Tporpamma oGHOBIIEHA

MIPOTOKOI 3aceanus kadeapsl Ne OT « » 20 T
CornacoBaHo:

PykoBogutens OIT Hanunosa C. B.

(moanuce)




