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Pabouass nporpamMmma AMCLMIUIMHBI «@DyHKIHMOHAIBHOE MPOrPAMMHPOBAHUEY
Ui oDydaroIuuxcsl 1Mo HampaBiieHHI0 NoArotoBku 44.03.04  TIpodeccroHanmbHOe
o0yuyenue (o orpacisim) (IIpoduns noaroroBku: MHpOpMaTHKa M BEIYMCIUTEIbHAS
TEXHHKA), COCTaBleHa Ha OCHOBaHMM DelepalbHOr0  rOCYIapCTBEHHOIO
o0pa3oBaTeNIbHOrO  CTaHJapTa BbICIIEro o0Opa3oBaHus - OakajgaBpuaT 0
HarpaBiieHHIO moAroToBku 44.03.04 IlpodeccnonanbHoe oOydeHue (1o OTpacisim),
YTBEP)KAEHHOIO IIpuKa3oM MuHucTepcTBa oOpa3oBaHMs W Hayku Poccuiickoi
@enepauun ot 10 suBaps 2018 r. Ne 8 (¢ u3m. u mom.), Ilopsiaka opraHu3anuu u
OCYIIECTBJIEHHs 00pa30BaTEIbHON eATEIBHOCTH 10 00pa30BaTebHBIM POrpaMmmaM
BBICIIEr0 0Opa3zoBaHMsi — MporpamMmaM OakajlaBpuaTa, MporpaMMaM CIELMaIuTeTa,
nporpaMmMaM MarucTpaTypbl, YTBEP)KIEHHOIO IpHKa3oM MUHHCTEpCTBA HAyKH H
BeIcIero odbpaszoBanus Poccuiickoii @enepauuu ot 06 amperns 2021 r. Ne 245 (¢ uszm.
M JIOI.), B COOTBETCTBUU C Y4YeOHBIM IUIAHOM, YTBEpPXKIECHHBIM YYEHBIM COBETOM
OI'bOY BO «lonl'Y» nns Habopa 2024 rona.
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1.1. TpeGoBanus K MpeABAPUTEIBHON MOArOTOBKE OOYUYAIOMIMXCS, MPEIIICCTBYIONINE H
COITYTCTBYIOIIME TUCHUIUIMHBI, HA KOTOPHIX OCHOBBIBAETCS M3y4eHHUE NaHHOW. [l m3ydeHus
JaHHOW  y4eOHON  JUCHUIUIMHBI  HEOOXOMUMBI 3HAHMSA W yMEHHUs, (QOopMHpYyeMble
MPEIIIECTBYIOMIMMHA JUCIUTUIMHAMH

Bricmas maremaTrka, OCHOBBI IPOrpPaMMHPOBAHUSI.

1.2. lucuumiuHel, KypcoBble paOOThl W TMPAKTHKH, JUIsI KOTOPBIX OCBOCHHE TaHHOM
JTMCUUIUIMHBI HEOOXOIMMO KaK MPEIIeCTBYIOIIEE:

MaremaTHuecKie METO/IbI B TIEJAarorHYeCKuX MUCCIeT0BaHMsIX, JIMCKpeTHAs MaTeMaTHKa,
WNudopmanmonnas 6e3omacHocTh, Beb-pa3padboTka n Beb-porpammupoBanue, IlepciekTuBHbIe
TEXHOJIOTUU TporpaMMupoBanusi, CHCTEMBl MCKYCCTBEHHOTO HMHTEIUIEKTa, [Ipon3BOJCTBEHHAs
IpakTHKa: HaydHO-HUcceaoBaTenbekas padora, [Ipon3BoacTBeHHAs MpaKTHKA: TeJarornyeckas.
[Tpon3BoicTBEHHAS MPAKTUKA: TIPEIIUTUIOMHAS.

HanmenoBaHue nokasaress 3HavYeHNE TIOKa3aTes
HasBanue o006pa3oBaTenbHON MPOTrpaMMBbI 44.03.04 TIpodeccuonansaoe obyuenue (1Mo
otpacisam) (I[Ipodws: Uadopmarnka
BBIYKCIIMTENIbHAS TEXHUKA)

[udp 1 Ha3BaHKE B COOTBETCTBUU C b1.B./1B.5.2 ®yHkunoHanbHOE
y4eOHBIM IJIAHOM IPOrpaMMUPOBaHKE
YacTs 00pa3zoBaTenbHOM POTPaMMBbl BapuatuBnas gacts (popMupyemas

YY9aCTHHUKaMH 00pa30BaTEIbHBIX OTHOIIICHU)
JIMCIUTUIMHBL TI0 BEIOOPY
KonuuecTBO 3a4eTHBIX erHULL / BCErO 4acoB 25/90

OO0111€€ KOJIUYECTBO YaCOB
= CcaMoCTOs-
(&)
dopma &1 3 i Gona- ) o
i~ JIEKITU nabopa- | IpaKkTH TENBHOI dopma
00y4cHHS 2| 3 BCETO
8 OHHBIX | TOPHBIX | YECKHX | pabOThHI + KOHTPOJIS
KOHTPOJIb
OuHas 1 2 17 - 17 26 90 SK3aMeEH
3aoyHasa 1 2 2 - 4 84 90 SK3aMeEH

Lenpb n3ydeHns AUCHUIITUHBI « DYHKIIMOHAIBHOE IPOTpaMMUPOBaHUEY — (OPMHUPOBAHUE Y
CTY/IEHTOB (D)YHKIIMOHAJIBHOTO CTHJIS IPOrPaMMHMPOBAHUS C MO3ULMH JIEKIapaTHBHOTO MOX0/1a,
MO3BOJISIOIIETO TOBBICUTh MHTEIIEKTYAIbHOCTh pa3padaThIBa€MBIX MPOrPaMM 10 CPABHEHUIO C
TPaJULIMOHHBIM HMMIIEPATUBHO-TIPOLIEYPHBIM TporpaMMupoBaHueM. [losydeHHble 3HaHUS H
YMEHUST MOTYT OBITh BIOCHEACTBUM 3()(HEKTUBHO TNPUIOKEHBl K PpEIHICHUI0 Mpodiem
MH(POPMALMOHHO-TEXHUYECKOH U MeAaroruueckoi mpopecCuoHaIbHOM e TeTbHOCTH.
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4. KOMIIETEHLIMN OBYYAIOIIEI'OCS, @OPMUPYEMBIE B PE3VJIbTATE

OCBOEHMS KOMITOHEHTA OBPA30BATEJIBHO!M ITPOTPAMMBI,
NX MHAUKATOPBI U INTAHUPYEMBIE PE3YJIbTATBI OBYUEHU A

4.1 KoMIIeTeHIInH.

ITIK-4. CriocoOeH BBITIOTHATH pabOTHI IO CO3AAHUI0, MOTU(PUKAIIUN U COMPOBOKICHUIO
MH()OPMAIIMOHHBIX CHCTEM.

4.2 "niukatopsl KOMIETCHITHNA

[IK-4.1 Bemonaser padOTHl 1O CO3AaHHUI0, MOIU(GUKANUA H  COMPOBOXKICHUIO
MH(POPMAIIMOHHBIX CHCTEM Ha OCHOBE (DYHKIIMOHAJIBHOTO MPOTPAMMHUPOBAHUS ISl PEIICHHS
IIOCTaBJICHHOM 3a7ja4H.

4.3.Pe3ynbTaThel 00ydeHHS

[1K-4.1.1 B pe3ynbraTe u3yuyeHus: yueOHON AUCHMILIMHBI CTYJEHT JOJIKEH 3HATh!

CYIIHOCTb UMIIEPATUBHOW U JEKJIAPATUBHON NIapaJurM MpOrpaMMHUPOBAHUS, CYIIIHOCTh
(YHKIIMOHATIBHOTO IIPOTrpaMMUPOBAHUS KaK CTHIIS JEKJIapaTUBHOTO
[IpOrpaMMHUpPOBaHUs, chepbl MPUMEHUMOCTH (YHKIIMOHAJILHOIO MPOrpaMMHUPOBAHUS,
CYLIHOCTb MHTEJUIEKTYaJIbHBIX KOMIIBIOTEPHBIX CHCTEM KaK OCHOBHOH 00JacTu
MPHIOKEHUS PYHKIMOHAIBHOTO MPOTpaMMHUPOBAHMS;

CyHIHOCTh JAMOAa-ucuucienus Yepua U Teopuu pEKypCHUBHBIX (YHKIUN Kak
MaTeMaTHYEeCKUX OCHOB ()YHKIIMOHAIBHOTO MPOTrPAMMHUPOBAHHUSI; CYIIIHOCTh KOHLIETILIU I
MIPO3pPavYHOCTU M0 CCBUIKAM, SHEPIUYHBIX BBIYMCICHHM W JICHUBBIX BBIYMCIICHUI;
CHocoObl KOMITBIOTEPHOI pealin3aluy CUCTeM (PYHKIHMOHAIBHOTO MPOrpaMMHPOBAHUS
U CYIIECTBYIOIIUE A3bIKU (DYHKIIMOHATIBLHOTO MPOTPAMMHUPOBAHUS;

CHUHTAKCHC s13bIKa ()YHKIIMOHAIHHOTO MPOTpaMMHUpOBaHus JIMCI, OCHOBHBIE KOHIICTITHI
3TOTO SI3bIKA: MPEACTABICHUE MPOTPAMMBI U IJaHHBIX OJJHUM TUIOM (yHIAMEHTaJIbHOU
CTPYKTYpBl — CIIUCKOM, MPUMHUTHBHI si3bIKa Jlucn — QyHKIUU-cenekTopsl U GyHKIUU-
KOHCTPYKTOPBI, CTPYKTYPOCOXPAHSIIOIIME U CTPYKTYpOpPa3pyIllalolue HHCTPYMEHTHI
s3bika Jlucn, cpenctBa ompeaeneHHs HOBBIX (YHKIMI, CpeAcTBa HMIIEPATUBHOIO
MIpOrpaMMUPOBaHUS Ha s3bIKe JlcH, yrpaBisionire CTpyKTyphl si3bika Jlucr;

BeIylIMe  MpUeMbl  (YHKIMOHAJIBHOTO  NPOTPAMMHUpPOBAHUS:  PEKypCHUIO U
MPOrpaMMUPOBAHKUE C HUCIHOJIb30BAaHHMEM (PYHKLUMN BBICIIETO MOPSAIKA, KApPUHT Kak
HauboJee noaxoadiryro Gopmy 3anucu GyHKIHUN ¢ QYHKIIMOHATBHBIM 3HAUEHUEM ;

[1K-4.1.2 B pe3ynbraTe u3ydyeHus: yueOHOU JUCHMITIIUHBI CTYJCHT TOJDKEH YMETh:
— pa3pabarbIiBaTh KOMIBIOTEPHBIE MPOrpaMMbl, 3(P(HEKTUBHO ONEpUPYIOINE CIIHUCOYHBIMU

CTPYKTYypaMH JIaHHBIX, MPeoOpa3yoIUMH YIOPSIJA0YCHHbIE CIIMCKH Pa3HOro BH/IA,
pelaoIre TUIOBbIE 337a4u IPeoOpa30BaHusl CIIICKOB;

- p33pa6aTLIBaTb KOMIIBXOTCPHBIC IIpOIpaMMbl, pCIIarOmue 3aaadd HCYHCIOBOI'O

(CI/IMBOJ'ILHOFO, CEMAaHTHYCCKOI'0O, JIOTHYCCKOI'O U UM HO,Z[O6HI>IX) IIporpaMmMupoOBaHusd,
KOTOPBIC MOTJIHU OBl OBITH YaCTSIMHU HHTCJUICKTYAJIbHBIX KOMIIBFOTCPHBIX CUCTCM;

- p33pa6aTLIBaTb HCCJIOXXHBIC MOJICIHN s3bIKa Q)YHKHI/IOHEU'ILHOFO nporpaMMHpOBaHusl H

IpOCTEHIINE MPOrpaMMbI-MHTEPIIPETaTOPbl TAKOTO sI3bIKA Ul HCHOJb30BAHUS B
Ka4yeCTBE MHTEJUIEKTYaJIbHbIX MOAYJICH, pacIIUpPSIONIMX BOBMOKHOCTH KOMITBIOTEPHBIX
CHCTEM, CO3[aBacMbIX CpPEACTBAMHU TPAAULUOHHOTO HMMIEPATUBHO-IIPOLIETYPHOTO
IPOrpaMMHPOBAHUS;

I1K-4.1.3 B pe3ynbTare u3y4eHus: yueOHOM TUCIUIUIMHBI CTYACHT J0JKEH BIAJIETh!
—MeTOo10JI0THEH (PYHKIIMOHAIBHOTO TPOrpaMMHUPOBAHUS;
—METOAMKON peleHust CpeAcTBaMU (YHKIIMOHAIBHOTO IPOrpaMMHUPOBAHUS TUIOBBIX

3ala4, BbIIBUT'AaCMBIX MEPCJ NHTCIUICKTYAJIbHBIMHW KOMIIbFOTCPHBIMU CUCTEMAMU

—TEXHOJIOTHEH nporpaMMHUpOBaHuAd Ha SA3BIKC (I)YHKI_H/IOHaJ'H)HOFO nporpaMMHupOBaHuAd

JInci.



Komnerennuun WNHpukatopsl PesynbraTel 00ydeHus
TIK-4. CiocoOeu T1K-4.1 [IK-4.1.1 B pe3ynbrate u3y4eHus: y9eOHON TUCIUITLIHHE
BBIIIOJIHATD Beimonnser CTYACHT JOIDKCH 3HATh. 5
- HOCTh UMIICPATUBHOW U JACKIIAPATUBHOMN Mapagurm
paboTHI 1O paboTHI 1O CYHIHOC CPATHBHOM 1 /ICKIIAP OH Tapaj
HPOrpaMMHPOBaHHUS, CYIIHOCTD ()YHKIMOHAIBEHOTO
CO3/IaHHUIO, CO3/IaHHIO, MpOrpaMMHPOBAHUS KaK CTHIIS I€KIapaTUBHOTO
Mo (HKALUK 1 MO (HKALUK 1 NpOrpaMMHPOBaHUS, Chepbl IPUMEHUMOCTH
COIIPOBOKACHUTIO COIIPOBOKACHUTIO (hYHKIIMOHATTHFHOTO MPOrPAMMHUPOBAHHUS, CYIITHOCTh
MHQOPMAIMOHHB! | HHQOPMAIIMOHHBIX | MHTE/LIEKTYAIbHbIX KOMIBIOTEPHBIX CHCTEM KakK OCHOBHOM
00yacTi MpWIOKEHHsT (PYHKIIMOHAITEHOTO
X CUCTEM. CHUCTEM Ha OCHOBC
POrpaMMHpPOBAHHS;
bynximonansroro | CYIIHOCTB JIAMO1a-ucuuciIenust Yepua u Teopuu
NPOrpaMMHUPOBAHH | pekypCHBHBIX (QYHKIIMI KaK MaTEMATHYECKHX OCHOB
1 JUTSL pELLIEHUS (hyHKIIMOHAIBHOTO POrPaMMHUPOBAHHUST; CYIITHOCTh
MOCTaBJICHHOM KOHUETINI PO3PavyHOCTH 110 CCBUTKaM, SHEPTUUHBIX
3amaun BBIYMCIICHH U JICHUBBIX BBIYMCIICHHUIA; CTOCOOBI

KOMITBIOTEPHOH peanu3aly CHCTeM ()yHKIHOHATIBHOTO
IPOrpaMMHPOBAHHS H CYIIECTBYIOIIUE S3BIKH
(YHKIMOHATBEHOTO POrPaMMHPOBAHUS;

— CHHTAaKCHC 3bIKa (DYHKIMOHAILHOTO MPOrPaMMHPOBAHHSI
.HI/ICH, OCHOBHBIE€ KOHIICTITEI OTOT'O A3bIKA: IMMPECACTABIICHUC
MpOrpaMMBbI U IAHHBIX OTHUM THIIOM (pyHIaMeHTaIbHOM
CTPYKTYpBI — CIIUCKOM, TIPUMHTHBEI s13bIKa Jluch — GpyHKImu-
CENEKTOPHI ¥ (PYHKIMU-KOHCTPYKTOPHI,
CTPYKTYPOCOXPaHSIOIIHE U CTPYKTYpOpa3pyLIaomue
HHCTPYMCHTHI A3bIKa .HI/ICH, cpeacTBa onpeaCICHUs HOBbIX
(hyHKIMH, cpeacTBa MIMIIEPATUBHOTO IPOrPAMMHUPOBAHUS HA
a3bike JIuct, yrmpasiistonye CTpyKTypsl A3bika Jlucr;

— BeIylue NpUeMbl (HYHKIMOHAIBEHOTO
IPOrpaMMHPOBAHUS: PEKYPCHIO U IIPOrPaMMHUPOBAHHE C
HCIIOJIB30BAaHNEM (DYHKLMH BBICIIErO MOPsIKa, KAPPUHI KaK
HauOolee MoAXOAIYI0 GopMy 3anHucH QYHKIHN C
(yHKIMOHAIBEHBIM 3HAYCHHEM;

[1K-4.1.2 B pe3yabraTe u3y4eHusi yueOHON TUCHHUIIIHHBI
CTYIEHT AOJKEH yMETb!

— paspabaThIBaTh KOMITBIOTEPHBIE IIPOTrPaMMBI,

3¢ HEKTUBHO ONEPUPYIOIINE CIIUCOYHBIMU CTPYKTYpaMHU
JAHHBIX, IPE0Opa3yIOUMH YHIOPSAI0YEHHbIE CITUCKH Pa3HOTO
BHUJIa, PEIIaOIie TUIIOBBIE 3a1a4 IPE0Opa30BaHUS CIIUCKOB;
— paspabaTbIBaTh KOMIIBIOTEPHBIE IIPOTrPAMMBI, PEIIAIOINe
3aJja4y HEYHCIIOBOr'O (CHMBOJIBHOTO, CEMaHTHYECKOT'0,
JIOTHYECKOT0 U UM MOAOOHBIX) IIPOrpaMMHUPOBAHUS, KOTOPbIE
MOTIH OBl OBITH YaCTSAMHU MHTEIUICKTYaJIbHBIX KOMIIBIOTEPHBIX
CHCTEM;

— paspabaTbIBaTh HECIOXKHBIE MOJIENH S3bIKa
(YHKIMOHATEHOTO IPOrPaMMHPOBAHHMS U IIpoCTeinIe
IPOTPaMMBI-UHTEPIIPETATOPHI TAKOTO SI3BbIKA IS
HCIIOJIB30BaHUS B KQUeCTBE HHTEIUICKTYaIbHBIX MOIYJICH,
PacIIMPSIOMNX BO3MOKHOCTH KOMITBIOTEPHBIX CUCTEM,
CO3/IaBaeMbIX CPEACTBAMH TPAJULIHOHHOTO HMIIEPATHBHO-
NPOLIEAYPHOr0 IPOrpaMMHUPOBAHNS;

I1K-4.1.3 B pe3ynbTare nu3ydeHus: yaeOHON TUCIUTLTHHBI
CTYJCHT JAOJDKEH BIIAJICTh!

— Merooiorueld pyHKIHOHAIBLHOIO IPOrPAMMHPOBAHUS;
— METO/IMKOM pEelIeHHUs CPpeCTBAMH (DYHKIIHOHAIBLHOIO
NPOrpaMMHPOBaHHs THUITOBBIX 3a71a4, BEIIBUTAeMBIX IIepes
MHTEIUICKTYalIbHBIMI KOMITBIOTEPHBIMH CHCTEMaMHM;

— TEXHOJIOTHEH MPOrpaMMHUPOBAHUS Ha S3bIKE
(hyHKIIMOHATBHOTO MporpaMMupoBanus Jlncr.
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5. [IPOTPAMMA JTNCIHUITJIMHBI

HazBanue teMnl

Kpatkoe conepxkanue TemMbl (BOIIPOCHI TEMBbI)

Tema 1. NmnepartuBHas U JeKnapaTUBHAs HapaJurMbl IPOrpaMMHUPOBAHUS.

@OyHKIMOHAIBHOE OYHKIMOHAIBHOE IPOrPaMMUPOBAHUE KaK CTUIIb JEKIapaTUBHOTO

[IPOrpaMMHUPOBaHUE nporpammupoBanus. Chepsl IpUMEHUMOCTH (HYHKIIMOHAILHOTO

KaK nporpaMMupoBaHus. HTeNIeKTyanbHble KOMIBIOTEPHBIE CUCTEMBbI

MHCTPYMEHTAJIbHAS KaK OCHOBHas 00J1acTh MPUJIOKEHUS (QYHKINOHAITBHOTO

OCHOBA CO3JaHUs nporpammupoBanusi. Tesuco A. I1. EpmoBa kak MeTogonoruueckas

MHTEJJIEKTYyaJIbHBIX OCHOBA pa3pabOTKU CHCTEM (PYHKIIMOHATBHOTO MPOTPaMMHPOBAHUSI.

KOMITBIOTEPHBIX

CUCTEM

Tema 2. OcHOBHBIE [TonsTHE O MaTeMaTHUYECKOM ammnapare JsMoaa-ucunciaeHus Yepua u

ITOJIOKEHUS TEOPUHU PEKYPCUBHBIX PYHKUMH Kak 0 Oa3uce GyHKIIMOHAIBHOTO

(YHKIIMOHATILHOTO nporpamMmupoBanus. [Ipo3payHocTs 1O CChIIKaM Kak HE0OX0AUMOe

MIPOrpaMMHUPOBaHMsSL. | yCJIOBHUE (DYHKIIMOHAIBLHOW MPOrpaMMbl. DHEPTHUUHBINA U JICHUBBII

A3bIk BH/IbI BBIYMCIICHUH, IPUCYIIHE A3bIKaM (PYHKIIMOHAIBHOTO

MIPOrpaMMHUpPOBaHus | mporpammupoBanus. O630p GyHKIHOHAIBHBIX S3bIKOB

Jlucn nporpammupoBanusi. Kparkas uctopus sizbika Jlucn. CUMBOJIbHBIE
BBIPAKEHUS KaK OCHOBHOM 00BEKT (PYHKIMOHAIBHBIX S3bIKOB. CIIUCOK
Kak croco0 mpecTaBieHus B si3bike JIuch u mporpaMm, U JaHHBIX.
Jlunamuueckas poBepKa TUIIOB U Mo3Hee cBa3bIBaHue. CucreMa
MIPUMUTHUBOB sA3bIKa JIuch: QyHKINK-CeNneKTOphl U QYHKIIHH-
KOHCTPYKTOPBI 17151 paboThI co circkaMu. DyHKIIMHN MPOBEPKH THIIA
o0wekTa. Hannume craTHueckux cBsi3el ¥ BO3MOKHOCTH peann3aliu
VMIIEPATUBHOIO MOJAX0Ja B ITporpammax Ha si3pike Jlucn.

Tema 3. CoxpaHEHHE CTPYKTYP B «IUCTOMY (DYHKIIMOHAIEHOM

Opranuzanus MporpaMMUpOBaHUU. ToueuHbI€ APl KaK BAKHBIM YaCTHBIN Ciydai

MaMsTH CTPYKTYpPBI JaHHBIX. CTPYKTypOpa3pylapllee NporpaMMUPOBaHNE

MporpaMMaMHu Ha
SI3BIKE

Ha s3bIKe JIucn kak crmoco6 moBbIeHUs 3G(HEKTHBHOCTH MPOTPAMMBI.
ABTOMaTu4eckas cOoOpka Mycopa Kak o0si3aTesibHast poleaypa B

(HhYHKIIMOHAIILHOTO (hYHKIIMOHATILHOM TIPOTrPAMMHUPOBAHUH.

MIPOTPaMMUPOBAHUS

JIucn

Tema 4. AHOHUMHBIE (DYHKIIUU U UX TIPEICTABICHUE JAMOIa-BhIPAKCHHUSIMHU.

Omnpenenenne HOBBIX
(YHKIIUI B SI3BIKE

Casi3pIBaHHE CUMBOJIA C JISIMOJa-BhIpAKEHUEM C IPUMEHEHUEM
¢dbynkuun onpenenenns pynkiuu DEFUN. MexaHu3m KTtoueBbIX

MPOrpaMMHUPOBAHMS | CIIOB KakK Croco0 oOecrneueHus: BO3MOKHOCTH Pa3IMYHBIX TPAKTOBOK

Jlucn apryMeHTOB BbI30Ba QpyHKUMU. KappuHroBas u koprexHas ¢popma
3anucu pyHkiuil. CBsA3bIBaHWE CUMBOJIA CO 3HAYCHHUEM, (DYHKITHEH,
CIMCKOM CBOWCTB CUMBOJIA.

Tema 5. [TonsiTHe 06 ynpaBisSIONIUX CTPYKTYpax B KOHTEKCTE COMOCTaBICHUS

VYnpassonue ujel NeKIapaTUBHOTO ¥ UMIIEPATUBHOTO IPOTPaMMHUPOBAHHUSL.

CTPYKTYPHI S3bIKa Opranuzanus BeTieHN. @OpMbI OpraHU3alyy IUKITYECKUX

IporpaMMHpOBaHus | BeIYMcIeHUH. [locnenoBaTenbHble BHIYMCICHUS B IPOrpaMMax Ha

JIucn. PexypcuBHBIN
Croco0 opraHu3anuu
MTOBTOPSIIOLIUXCS
BBIUHCIICHU I

a3bike Jlucn. Peanusanus BBo1a-BbIBOAA Kak MOOOYHOTO 3 dexra
coOTBeTCTBYIOIUX QyHKIMNA. OOMEH TaHHBIMU ¢ QaiIaMu myTemMm
HiepeHarnpaBieHus MOTOKOB JaHHbIX. J[Ba OCHOBHBIX criocoba
peleHus ar000i 3a1aun: cBeleHe 3a1auu K 6osiee mpocToi U
CBEJICHUE 3a/1aui K Hell caMoif, HO ¢ 6oJiee MPOCTHIMU UCXOAHBIMU
ycanoBusiMU. HauanpHOE 3HaU€HNE U PEKYPPEHTHAs 3aBUCUMOCTb KaK




OCHOBBI PEKYPCHH C TIO3HUILIUU TEOPUHU PEKYPCUBHBIX (PYHKIIUH.
Knaccudukanus pekypcuii mo cnocod6aM NpuMeHEHHUs oTieparuit
KOMIIO3MIIMU M PEKYPCUU HaJl BbI3oBaMU (pyHKImiA. [Tpumepsr
PEKYpPCHUBHBIX OTIPE/ICICHUI CTaHAAPTHRIX (PYHKIUI 00paboTKH
cnuckoB. CpaBHEHHE UTEPALIMOHHBIX U PEKYPCUBHBIX PELICHUI B
IUTAHE BBIPA3UTEIBbHOCTU U 3PPEKTUBHOCTH BbluMcaeHUH. OTinanka
pexypcuBHBIX (yHKIMH. KpuTepnn npuMeHnMOCTH pEKypCHBHOTO
croco0a penieHus.

Tema 6.
[IporpammupoBanue
C MCIIOJIb30BAHUEM
(GyHKIMI BBICIIIETO
nopsaka. [Ipumepst
peuieHus 3anad,
TUMTAYHBIX JUTS
(YHKIIMOHATIBHOTO
MIPOrpaMMHUPOBAHUS

OyHKIMK KaK apTyMEHTBI U 3HAYCHUS IPYTuX (QYHKITUH.
[Tpumensitomue GyHKIMOHATBI: TIepeiavya (PYHKIIMK B KAYeCTBE
napaMerpa B Ipyryto ¢pyakiuto. Ortodpaxaromue ¢yHKIIHOHAIBL.
3ambikanus. Kappunr kak Hanbosee nmoaxosimias popma 3anucu
(GyHKIMY ¢ PYHKIIMOHAJIBHBIM 3HaUY€HUEM. 3ajjaya O CIIUCKE YpOBHEH
U €€ PEIICHUH MMyTeM KOMITO3UIMH (QYHKITUU YPOBHEU U QYHKIIUH
(dhopmupoBaHus criUcKa. 3aja4a 00beIMHEHUS YIOPSAI0YCHHBIX
CIMCKOB: CPABHEHHE BbIPA3UTEIHLHOCTU U BHIYUCIUTEIBHON

3¢ ($EeKTUBHOCTU UTEPATUBHOTO U PEKYPCUBHOTO pelIeHHUH. 3a/1auu O
GUIBTpyOMMUX 00beTMHEHUSIX. 32124 O MEPEBOIAX YUCET MEXKTY
CUCTeMaMHM CUHUCIICHHUs. 3aJauya MOCTPOCHUS HHTEPIIPETATOPA IS
A3bIKa (PYHKIIMOHAIBHOTO MPOTPAMMUPOBAHUS.

6. CTPYKTYPA U COAEP)KAHUE JUCHUITJIMHBI

®dopma 00ydeHus — ounas, kypc — 1, cemectp — 2

KoanuectBo yacos

HauMeHOBAHNS pasienoB 1 TeM Jlexu. | Jla6op. | Ilpakr. | CPC+K | Bcero

Tema 1. @yHKIIMOHATBEHOE
MIPOrpaMMUPOBaHKE KaK HHCTPYMEHTAIbHAS
OCHOBA CO3/IaHUS UHTEJJIEKTYaIbHbIX
KOMITBIOTEPHBIX CUCTEM

Tema 2. OCHOBHBIE MOJIOKECHUA

(YHKIIMOHAJILHOTO MTPOTPaMMHUPOBAHUS. 3 — 3 10 16

S3bIK TporpammupoBanust Jlucn

Tema 3. Opranuzanus naMsiTi

porpaMMaMH Ha sI3bIKe (DYHKIIHOHAIHLHOTO 4 — 4 10 18

nporpamMmmupoBanus Jlucn

Tema 4. Onpenenenue HOBBIX QYHKIUH B
SI3bIKE MTporpamMmMupoBanus Jluco

Tema 5. Ypasisromue CTpyKTypsl si3bIKa
nporpammupoBanus Jlucn. PekypcuBHbIit
CHoco0 OpraHu3alyu MOBTOPSIFOIINXCS

BBIUMCIIEHUH

Tema 6. [IporpammupoBanue ¢
UCIOJIb30BaHNEM (PYHKIIMH BBICILIETO

nopsinka. [Ipumepsl pemenus 3anad, 4 — 4 10 18

TUIIMYHBIX AJIA (l)yHKI_II/IOHaJ'IBHOFO

IPOrpaMMUPOBAHUS

NTOI'O 3A KVYPC 17 — 17 56 90




7. OIEHOYHBIE MATEPUAJIBI (CPEICTBA) VISl TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IIPOMEXYTOUYHOU ATTECTALIUN

7.1. KoHTpOJIbHBIE BOIIPOCHI

1. UmniepaTtuBHas U JeKiapaTUBHAs NapaJurMbl IPOrPaMMUPOBAHUS.

2. OyHKIMOHAIBHOE TPOrPaMMUPOBAHUE KAK CTWIb JIEKJIAPATUBHOIO IPOrPaMMHPOBAHHUSL.

3. Cdepsl npumeHUMOCTH (HYHKIIHOHATBHOTO MPOTPaMMHUPOBAHUSI.

4. VIHTenneKkTyalbHbIe KOMITBIOTEPHBIE CHCTEMbl KaK OCHOBHAs 00JacTh TMPHIOKEHHUS
(GYHKIMOHATIBHOTO MPOTPAMMHUPOBAHHUS.

5. Tesucst A. II. EpmoBa kak MeTOIOJIOTHYECKass OCHOBAa pa3pabOTKU CHUCTEM
(YHKIIMOHAIBHOTO MPOTrpaMMHUPOBAHHUSL.

6. CymHocTs J1sMOaa-ucuncienus Yepua.

7. CyIIHOCTh TEOPUH PEKYPCUBHBIX ()YHKIIHH.

8. IIpo3payHOCTh MO CChIIKAM Kak HE0OX0IMMOE yClIOBUE (YHKIIMOHATBHON IPOTPaMMBI.

9. DHepruyHbIN U JIEHUBBINA BUJIbI BBIYMCIICHUH.

10. O630p GyHKIMOHATIBHBIX SI3BIKOB MPOTPAMMHUPOBAHUSI.

11. Kparkas ucropus a3pika Jlucm.

12. CuMBOJIbHBIE BBIPAXKEHHSI KAK OCHOBHOM 00BEKT (DYHKIIMOHATIBHBIX SI3bIKOB.

13. Crincok kak crnoco0 mnpezcTaBiieHus B si3bike JIUc U mporpamm, U JaHHbBIX.

14. Tlunamuyeckas MpoBepKa TUIIOB U MO3HEE CBA3BIBAaHUE B sA3bIKE JIuCI.

15. Cucrema nmpuMHUTHUBOB si3biKa Jluch: QyHKIIMU-CENEKTOPBl U (PYHKIIMU-KOHCTPYKTOPBI
JUTSI pabOTHI CO CITUCKAMH.

16. ®yHKIIMK TPOBEPKHU TUTIA 00BEKTA B si3bIke Jluct.

17. Hannume cTaTHYeCKUX CBSI3€M M BO3MOKHOCTh Pean3allii UMIIEPATUBHOIO MOAX0/a B
nporpammax Ha sasbike Jlucr.

18. CoxpaHeHHE CTPYKTYP B «4UCTOM» (PYHKIITHOHAIIBHOM MPOTPAMMHUPOBAHHUH.

19. ToueuHble apbl KaK BaKHBIA YACTHBINA CITy4ail CTPYKTYpbI JaHHBIX.

20. CtpykTypopa3spymiariiee mporpaMMHUpPOBaHUE Ha si3bIke JIMCT Kak crtoco0 MOBBIMICHUS
3¢ (HEKTUBHOCTH MTPOTPaAMMBI.

21. ABromaruyeckas cOOopka Mycopa Kak oOsi3aTenbHasi Ipouenypa B (GyHKIHMOHAIbHOM
IIPOrpaMMHUPOBAHUH.

22. AHoHMMHBIE (PyHKIMU B s13bIKe JIMcH 1 uX npeacTaBieHue JIaMO/1a-BbIpaXKeHUAMHU.

23. CaazbiBaHuE B s3bIKe JIMcn cuMBoIa ¢ IsIMOAa-BBIPAKEHUEM C IPUMEHEHHEM (YHKIUH
onpenenenus Gpyakuun DEFUN.

24. MexaHu3M KIIIOYEBBIX CJIOB s3blka Jlucn kak crocoO oOecriedeHuss BO3MOXKHOCTH
Pa3IUYHBIX TPAKTOBOK apryMEHTOB BbI30Ba (DYHKIIMH.

25. Kappunrosas u kopTexHas popma 3anucu GpyHKUUH B s13bike Jluc.

26. Cps3pIBaHie CUMBOJIA CO 3HaYCHHEM, (DYHKIMEH, CIMCKOM CBOWCTB CUMBOJIA B SI3bIKE
JInci.

7.2. TeMbl MUCbMEHHBIX padOT (TUIIBI 3a71a4)

KOHTpOJ'ILHLIC pa6OTLI 0 MPOBEPKE TCOPETUUCCKUX 3HaHUN — II0 BCEM TEMaM, C
HCIIOJIb30BAHHUEM YKA3AHHBIX BBIIIC KOHTPOJIBHBIX BOIIPOCOB.



OOmiast orieHKa 3HaHUM OOy4aromUXcA MO JUCHUIUIMHE MpoBoauTcs 1o 100-0ammpHON
IIKaJe MCXOJs M3 MaKCUMyMa, NPUBEICHHOTO B Tabiuie Hmwke. OpraHu3alMoOHHO-yueOHas
paboTa B ayIUTOPHUU OIICHUBACTCS HA OCHOBE TAKUX KPUTEPUEB KaK IOCEIIAEMOCTh 3aHSITHH,
CBOCBPEMCHHOC M Ka4YCCTBCHHOC BBLIIIOJHCHHUC JOMAlIHHUX SaI[aHI/Iﬁ, AKTUBHOCTL BO BpEMA
MPOBEACHUS JICKIMOHHBIX M TMPAKTUYECKUX 3aHATHH (ydacTHe B OOCYXJCHUH TEKYIIEro |
NPOHIEHHOTO MaTepHala, peleHne 3a1a4 u T.I1.).

Howmepa paznenos Bunsr padot Maxcumanproe
KOJIMYECTBO OaJJIOB
OpranuzaninoHHO-y4eOHas paboTa B ayAUTOPUHI 40
1-6 CamocTrosTenpHas paboTa 20
KonTponsHast paboTa o TeOpeTHIecKoMy 40
MaTepuary
OO6muit utor 3a 3-it cemecTp 100

CooTBeTCTBHUE OAIIIOB OIIEHKE

KomM1ecTEo GaLion Or1ieHKa 110 IIATHOAJUILHOHN IIIKAJIE
s 100 ECTS DK3aMeH, Jauer
muddepeHITupOBaHHbBIN 3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOIIO 3a4TEHO
75-79 C 3a4TEHO
70-74 D 3a4TEHO
60-69 E YIOBJICTBOPUTEIIHHO S
35-59 FX HE 3aYTEHO
0-34 = HEYJOBJICTBOPUTEIHLHO P,

B xone peanu3zanuu TUCHHUILTHHBI UCTIONIB3YIOTCS CIEAYIOIINE JOMOTHUTEIBHBIC METOIBI
00y4eHHUsI, TEKYILIEro KOHTPOJIS YCIICBAEMOCTH U MPOMEXKYTOYHOM aTTecTalli 00yJaronuxcs B
3aBUCHUMOCTH OT UX UHIUBUAYAJIbHBIX 0COOCHHOCTEH:

1) nmns chnensiX U CIaOOBUASIINX:

— JeKuud OQOPMISIOTCS B BHUJIE SJIEKTPOHHOTO JOKYMEHTa, IOCTYIHOTO C
MIOMOIIBI0 KOMIIBIOTEPA CO CHEeHUaTIN3UPOBAHHBIM IIPOTPAMMHBIM 00ECIICUeHUEM;

— Ui BBIMOJHEHWs] 33/JlaHus T[PH  HEOOXOAWMOCTH  MPEOCTaBISETCS
YBEJIMYUBAIOLIEE YCTPOICTBO; BO3MOXKHO TaKKe€ HCIHOJIB30BAaHUE COOCTBEHHBIX
YBEJIMYUBAIOLIUX YCTPOUCTB;

— TMHCHbMEHHBIE 331aHUs 0(OPMIISIOTCS YBEIUYEHHBIM MIPU(TOM.

2) IS TIyXHX U CIabO0CTbIIAIINX:

— JeKUuu o(pOPMITSIFOTCS B BHJIE DJIIEKTPOHHOTO JJOKYMEHTA;

— TMHCHbMEHHBIE 331aHUS BHITIONHSIOTCS Ha KOMIIbIOTEpE B MUCbMEHHOM (hopMme;

— 9K3aMeH MPOBOJIUTCS B MHUCBMEHHOHW (opMe Ha KOMIBIOTEPE; BO3MOXKHO
MpoBeJieHUE B OopMe TECTUPOBAHHUS.

3) IS ML C HAPYIIEHUSIMUA OTTOPHO-IBUTATEIBHOTO arapara:
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— JeKuu O(GOPMISIOTCS B BHJE SJIEKTPOHHOTO JOKYMEHTa, JOCTYIHOTO C

MIOMOIIIBIO KOMITBIOTEPA CO CIIEIHATHM3UPOBAHHBIM ITPOrPAMMHBIM 00€CIeUeHHEM;

— TNHMCHbMEHHBIE 33/1aHUS BBIIIOJHSIOTCS HA KOMIIBIOTEPE;
— DJK3aMeH M 3a4€T MPOBOAATCA B YCTHOW (opMe WM BBIIOJHSIOTCS B

MUCHMEHHOU (hopMe Ha KOMITBIOTEPE.

[Tpu HEOOXOIMMOCTH MIpeTyCMaTPUBACTCS YBEIHMUECHUE BPEMEHH ISl TIOATOTOBKU OTBETA.

[Ipouenypa  mpoBeneHHS  NPOMEXKYTOYHOM  aTTecTalu Uil OOydarommxcs
YCTQHABJIMBACTCS C Y4€TOM WX HWHAWBUIAYAIBHBIX TICHXO(U3HUYECKHX OCOOEHHOCTEH.
[IpomexyTouHas aTTeCTalls MOXKET IIPOBOAUTHCS B HECKOJIBKO JTAIOB.

[IpoBenenne mpoueaypbl OLEHUBAHHUA pPE3YJIbTATOB OOYyYeHHS JOMYCKAeTCs C
HCII0JIb30BAHNEM JMCTAaHLMOHHBIX 00pa30BaTEIbHbBIX TEXHOIOTHl.

ObecrieunBaeTcst 10CTyNl K UHPOPMAIIMOHHBIM U OubinorpauyeckiuM pecypcaM B CETH
WnTtepHer nns kaxaoro oOywaromierocsi B ¢GopMmax, aJalTUPOBAHHBIX K OTPAHMUYEHUSIM HX
3/10pOBbSI U BOCTIPUATHUS HHPOPMAIUH:

1) anst chensix U caOOBHISIIUX:

— B MeyaTHOH (hopMe yBETMUYEHHBIM IIPUPTOM;
— B (popMe IEKTPOHHOTO IOKYMEHTA;
2) IUIs TIyXUX ¥ CIa00CIbIIIAIIHX:
— B TIeyaTHOU opme;
— B (opMe 2IEKTPOHHOTO TOKYMEHTA.
3) Wi 00y4aroIIUXCs C HAPYHICHUSIMH OTIOPHO-BUTATEIILHOTO arliapara:
— B TIeyaTHOH opme;
— B (opMe 2IEKTPOHHOTO TIOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITPOLIECCA

VYyebnsle 3ansaTust nmpooasarcs B 3m kopryce Jonl'Y (r. Honenk, yn. Hlopca, 17). Hns
MPOBEACHUSI TPAKTUYCCKUX 3aHATHH TpeOyeTcs aymauTopus, OOOpyIOBaHHAs MEJIOBOW WIIH
MapKEepHOH JOCKOW, MyJIbTUMEANINHBIN MPOEKTOP U KPaH, HOYTOYK, KOMIUIEKT Y4eOHOM Mebenn
IV CTYIEHTOB, pabodee MECTO MperojaBaTelisi, BbIXoa B MHTepHET — MPOBOJHON WM C
ucnosb3oBanuem Wi-Fi.

st caMOCTOSITENTFHOM pabOThl  HMCIIOJIB3YIOTCS TEKCTOBBIE W JJIGKTPOHHBIC PECYpPCHI
HaydHoii OMOMMOTEKM YHHUBEPCHUTETa W JPYrHUX JJICKTPOHHBIX OMOIMOTEYHBIX 0a3 JaHHBIX,
yueOHO-METOIMYEeCKOe 0OecreueHue, NpeACTaBICHHOEe y4eOHO-METOJMUECKUX KaObuHeTax 3-ro
kopryca (aya. 108), maTepuanbHO-TEXHUUYECKYIO0 0a3y y4ueOHOM J1abopartopun «OxpaHa Tpyaa»
Kadeapbl MHKEHEPHOW W KOMITBIOTAI[HOHHOM TeIarOTUKH.

OOyyaromuecss HMMEIOT BO3MOXHOCTh  HCIIOJIb30BaTh  y4eOHbIE MaTepuanbl IO
JTHMCUUIUIMHE, pa3MEIIeHHbIC B 00JauHbIX XpaHWIHIAX Kadeapbl U BEAYIIUX IPEIoaBaTesci.
[Ipy wW3ydeHWH JUCHUIUIMHBI TIPUMEHSIOTCS OJIIEKTPOHHOE OOy4YeHHE W JIMCTAHIIMOHHBIC
00pa3oBaTelIbHbIC TEXHOJIOTHH.

C  WChoJIb30BaHWEM  pPeCypcoB  MIarGopMbel  JAMCTAHIIMOHHOTO  00Opa3oBaHUS
OCYIIECTBIISICTCS TEKYIIM KOHTPOJb 3HAHWH OOYYalONIMXCSl HAa OCHOBE TECTUPOBAHHS U
MIPOBEPKH PE3YJIBTATOB CAMOCTOSITEIILHOM pabOTHI.
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11. PEKOMEHAYEMAS JINTEPATYPA

11.1. OcHoBHas nuTeparypa

1. IMamumos, II. FO. ®yHKIMOHAIBHOE TPOrpaMMUpOBaHUE [DIIEKTPOHHBIN pecypc]:
Yuebnoe mocodue / I1. 1O. llanumos. — bpsuck: BI'TY, 2013.

2. KybGenckuii, A. A. OyHKIHOHATBFHOE TPOTPAMMHUPOBAHKE [DIEKTPOHHBIA pecypc]:
y4eOHUK 1 IpakTUKyM / Anekcanap Anekcanaposud Kyoenckuii. — M.: U3natenscTBO
Opaiir, 2017.

3. Tapacenko B. A. MaTtemaTtndecknue METO/Ibl B MH)KCHEPHBIX UCCIICAOBAaHUAX. Y4eOHOE
nocobue Ui CTyAeHTOB HamparieHusi nonrotoBku 44.03.04 Ilpodeccnonanpaoe
oOyuenue (1o otpacisam). [Ipodunm moarorosku : MHGopMaTHKa U BEIYUCIUTEIbHAS
texHuka. Oxpana tpyaa. — Joneuk : JJonHY, 2023. — 109 c

11.2. JlomonHUTENBHAS TUTEPATYpA

4. Suenko B. A. Ilemarornueckue mnporpaMMmHble CpeACTBa : Kypc Jjekiuii / B.A.
Suenxo. — Jlonenk: JlonHY, 2019. — 148 c.

5. XroBeHeH, O. Mup nmucna : B2 T. T. 1 : BBeaenue B sa3bik Jlucn u pyHKIIMOHAIBHOE
nporpammuposanue / . Xiosenen, M. Cenmsinen ; nep. ¢ dun. A. A. Peiitcakaca ; moj
pen. B. JI. Ctedantoka. - Mockga : Mup, 1990. - 447 c.

6. XroBeneH, D. Mup mucnia : B 2 T. T. 2 : MeToabl U CHCTEMbI IPOTpaMMHUpOBaHUs /
9. XIOBEHEH, 1. Cenmsnen ; mep. ¢ ¢uH. A. A. Peiitcakaca ; mox pea. B. JL
Credantoka. - Mocksa : Mup, 1990. - 320 c.
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Pexxum noctyma: cBoOoaHBIN, moanucka. HeoOxomuMa ycTaHOBKaA MPOTPaMMHOTO 00ECTICUCHHS.
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«OtkpeITasg Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum mocryma:
CBOOOIHBIN. — TEKCT: 3JIEKTPOHHBIMN.

4. DnekTpoHHO-OMONIMOTeUHas cucteMa «Jlauby: [caiit]. — URL: https://e.lanbook.com
(mata oOpamenus: 01.09.2023). — Pexum goctyma: JUisi aBTOPHU30B. MOJIb30BaTeneil. — TeKkcr:
3JIEKTPOHHBIM.

5. 9BC KOpaiit: snexTpoHHas 6ubnuoTedHas cuctema: cafT. — Mocksa, 2013. — URL:
https://biblio-online.ru (mara o6pamenus: 01.09.2023). — Pexum gocrtyma: i aBTOPU3O0B.
noJsib3oBareneil. — TeKcT: 3JeKTPOHHBIN.

6. DuekTpoHHO-OMOMoTeyHast cuctema Jloul'Y: caiit / ®I'BOY BO «oul'Y». —
Honernk, 2016- . — URL: http://library.donnu.ru/ (mata oOpamenus: 01.09.2023). — Pexum
JoCcTyma: cBOOOHBIN. — TeKCT: AMeKTPOHHBIN.

7. DaekTpoHHbI KaTajgor Hayynoit 6ubnuorexku onI'Y: pasznen caiita / Hb JIonl'Y. —
Tekcr: anekrponnsii // ObC Joul'Y: cait. — URL: http:/library.donnu.ru/catalog/ (mara
obpamenus: 01.09.2023). — Pexxum 1ocTyna: mouck cBOOOAHBIHN, SIEKTPOHHBIE TOKYMEHTHI — IS
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8. Daexrponnslii apxuB JouI'Y: pasznen caiita / Hb JJonl'Y. — Tekcr: anextponHsiii //
ObC Joul'Y: caiit. — URL: http://repo.donnu.ru/ (mata ooOpamenus: 01.09.2023). — Pexum
JOCTYIIa: CBOOOTHBIH.

1. Windows 7 PRO (kopnioparusnas smiien3us JJoul'Y Ne 46484614)

2. Microsoft Office (kopnoparuBnas smuensus Joul'Y Ne 46472919)

3. Microsoft Visual Studio (mmuen3us nporpammer Dream Spark asist BeIcIIHX ydeOHBIX
3aBe/ICHUN)

4. AntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuensun GPL, Apache,
BSD mi1st cB0601HOTO POTPaMMHOTO OOECTICUECHHS).
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