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PEIIEH3EHTDI:

VYupexnenue oOpazoBaHus «belopycckuil TroCylapCTBEHHBIM TEXHOJOTUYECKUN
YHHUBEPCUTET» (IIPOTOKOJI 3acenanuss HaydHO-METOnn4eckoro CoBETa YUpexACHHS
oOpa3oBanus «bemopyccKkuii TOCYAapCTBEHHBIM TEXHOJOTUYECKUNM YHUBEPCHUTET)
Ne 5 ot 21.02.2023);

YacTtHoe yupexneHne oopazoBanus «Kosutemk OuzHeca v paBay (IIPOTOKOJT 3aCEAAHUS
HeJ]aroryeckoro copera YactHoro yupexkaenus odpasosanus «Kosnemk OusHeca u

npasa» Ne 4 ot 02.03.2023)

PEKOMEH/IOBAHA K YTBEPKJIEHUIO:

[Tpesuauymom CoBera Y4eOHO-METOIUYECKOrO OOBEIMHEHHS IO OOpa30BaHHUIO B
o0acTi THPOPMATUKH U paTuodIeKTpoHuKH (TipoTokoi Ne 4 ot 07.03.2023);

Y4eOHO-METOIUYECKHUM  O0OBEIMHEHHEM MO  MNpoheCcCHOHATBHO-TEXHUYECKOMY
o0yuenuto (mpotokoi Ne 2 ot 20.03.2023)
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INOACHUTEJIBHASA 3AIINCKA

[IporpamMma BCTYMUTENBHOTO WCIBITAHUA MO y4eOHOU aucuuruinHe « OCHOBBI
ATOPUTMHU3ALMUM U TPOrPaMMHUPOBAHUSA» TpeJHa3HAUYCHAa I TOJATOTOBKU K
BCTYNUTEIbHBIM HCIBITAHUAM aOUTYPUEHTOB, HMMEIOIIUX CpPEIHEEe CHEIHATbHOE
oOpa3oBaHME€ M TMOCTYMAIOMIMX HAa COKPAIICHHBIH CPOK OOy4YeHHS 10
CHEIIMATIEHOCTSM:
6-05-0611-01 «MudopmManmOHHBIE CUCTEMBI U TEXHOJIOTUNY,;
6-05-0611-03 «VckyccTBEeHHBIN UHTEIICKTY);
6-05-0612-01 «IIporpamMMHas HHKEHEPHUS?;
6-05-0612-02 «MudopmaTrka U TEXHOJIOTHH ITPOTPAMMHUPOBAHUS.

[lepeuenp  crenuanbHOCTEH  CpPEIHEro  CIEUUaIbHOrO  OOpa3oBaHMI,
COOTBETCTBYIOIIUX CIEIMATIBHOCTSAM 00pa3oBaTEIbHOM MpOrpaMMmbl OakajiaBpuarta
WIM HENpEepbIBHOM 00pa3oBaTeNbHOM NporpaMMbl BBICIIETO 00pa3oBaHUs, s
MOJlydyeHHUs BbICIIEro 00pa3oBaHUSI B COKpAIICHHBIH CpPOK, OMPEACISIOTCS
nocTtaHoBiIeHHeM MuHnucTepcTBa oopasoBanusa Pecyonuku bemapycs ot 01.11.2022
Ne 412 «O nony4yeHun BbICIIET0 00pa30BaHUS B COKPAIICHHBINA CPOK».

lenpto  mpoGUIBHOTO  BCTYNHUTEIBHOTO  HWCHOBITAHUS  TI0O  OCHOBaM
AITOPUTMHU3AIMN W TMPOTPAMMUPOBAHMS SBISETCS TPOBEpPKa Oa30BBIX 3HAHUHN U
HABHIKOB AOWTYpUEHTOB MO OCHOBHBIM TOHSATHSM U TOJIOKEHHUSIM B 0OJacTH
CO3/1aHUsl TMPOTPAMMHBIX CPEICTB, KOTOpble HEOOXOJMMBI Kak OCHOBa JJis
TaTbHEHIIero U3y4eHusl YKa3aHHbIX 00JiacTeil 3HaHuM, (OPMHUPOBAHUS HABBIKOB W
pa3BUTHS KOMIIETCHIIMM, HEOOXOAUMBIX Il KA4eCTBEHHOTO MPOEKTUPOBAHUS,
pa3paboTKH, BEpUPUKALUUA U COMPOBOKICHUS MPOrPAMMHBIX KOMITJIEKCOB.

Hacrosimass mporpamma  paspaboTaHa Ha OCHOBaHMHM THUIOBOW ydeOHOM
nporpaMmbel Mo y4eOHOW — mucuuiuiiHe  «OCHOBBI  aNTOPUTMHU3AIMH |
MPOrPaMMUPOBAHMSY I peanu3aiuu o0pa3oBaTeIbHON MPOTrpaMMbl CPEIHETO
CTHEIMATLHOTO 00pa30BaHus AJisi COOTBETCTBYIOIIUX CIEIIMATLHOCTEH.
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COIEPKAHUE YYEBHOI'O MATEPHUAJIA

PA3JIEJI 1. OCHOBBI AJITOPUTMU3ALINHN
Tema 1. OBLIUUE CBEJAEHMA Ob AJITOPUTMAX

ANTOpUTM U €ro CBOMCTBA. Pa3HOBUIIHOCTU CTPYKTYp alroputmMoB. CriocoObl
OTKCaHUsl ATOPUTMOB: CIIOBECHOE ONMHCaHUE, rpaduueckoe MpeacTaBiICHHe, 3alliuCh
Ha AITOPUTMUYECKOM SI3BIKE.

Tema 2. PASBHOBUJIHOCTHU CTPYKTYP AJII'OPUTMOB

THNbl  BBIYUCIUTEIBHBIX MPOLECCOB. JIMHEWHBIA, Pa3BETBISIONIUUACT U
UKJIAYSCKUMN BBIUMCIUTEIbHbBIC MIPOLIECCHI. Kiaccuduxanuys ITUKJIOB.
[TapameTpruuecKkre LUKIBI: C TPEIYCIOBUEM, C IIOCTYCIOBHEM, CO CUYETUYHMKOM.
HUrepanmonnsbie TUKIBL. [IpuMepbl BBIYUCIUTEIBHBIX aJITOPUTMOB.

Tema 3. CTPYKTYPHOE ITPOTPAMMUNPOBAHUE

OO01ue cBeieHHs 0 CTPYKTYPHOM ITPOrPaMMUPOBAHUU.

[IpeacraBieHre CTPYKTYpUPOBAHHBIX cXeM. Bocxopisuiee W HUCXOIALIEE
npoektupoBanue.  IIpeoOpazoBaHMe  HECTPYKTYpUPOBAHHBIX  MpPOrpaMM B
CTPYKTYPUPOBAHHBIE.

Tema 4. T PAONYECKOE ITPEJACTABJIEHUE AJI'OPUTMOB

CnocoObl  rpaduyeckoro mpeacTaBiieHus aiaroputMoB. CrangapTh3anus
rpadudeckoro TpeacTaBieHHs aiaropuTMoB. CuMBONBI cxeMm. ExwHas cuctema
nporpammHoi nokymenTaruu 'OCT 19.701-90.

PA3JEJI 2. OCHOBBI KOMIILIOTEPHOM TEXHUKHA U
BBIYUCJ/IMTEJIBHBIX ITPOLECCOB

Tema 5. APUODMETUYECKHUE OCHOBbBI KOMIIBIOTEPA

Cucremsbl cuncnenus. Knaccugpukanus cucrem cuncienus. IlepeBos uucen u3
OJIHOW CHCTEMBI CUUCIIEHUS B APYIYIO.

Apudmernyueckre onepanyu HaJl MOJOKUTEIbHBIMU YncIaMu. ApudmeTrka ¢
anredpanyecKuMu YrciaMu. JIBOMYHbIE KOABI U ONEPALMH C TBOUYHBIMU KOJIAMHU.

IIpencrasiieHne MaHHBIX B KOMIBIOTEpHOU TexHUKeE. [IpencrasiieHue uucen ¢
(UKCUPOBAHHOM U C MJIaBarOUIEH TOYKOM.

Tema 6. IIPUHLUII ITPOI'PAMMHOI'O YIIPABJIEHUA

[IpyHIMIO TPOTPaMMHOTO YITpaBJIECHHs. ABTOMAaTHYECKOE BBIIIOJIHEHUE KOMaH]]
nporpammel. [Iporieccel cOOpKH, KOMIOWIALIMN U UCTIOTHEHUSI IPOTPAMM.

PA3JIEJI 3. OBIIUE CBEJAEHHUA O IPOI'PAMMHOM OBECIIEYEHUU
Tema 7. CTAIAUN PASPABOTKU [TPOI'PAMMHOI'O OBECIIEUEHU A

Pa3paboTka nporpaMMHOro odecrnedeHrs Kak MHOTOILIaroBbIH MpoLecc.
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Oranbel NOCTAaHOBKM M pELIEHUs 3aJauyd Ha kommbtoTepe. Llenu u 3agaum
KQKJ0M cTauu pa3padO0TKU NPOrpaMMHOIO 00ECIIEUECHHUS.

Tema 8. CUCTEMbI [IPOTPAMMUWPOBAHUA

Hctopusi pa3Butusi cuctem mnporpammupoBanus. Krmaccudukanus cucrem
nporpaMmupoBanus. Ha3zHadueHnme W cocTaB  CHUCTEMBI NPOrpaMMHUPOBAHUS.
OcHoBHbIe MOHATHUS sA3bIKa. Kiaccudukaius si3pIK0B MpOrpaMMHUPOBaAHUSI.

PA3JIEJI 4. OCHOBBI IPOTPAMMMWPOBAHUSA U CPEJA PASPABOTKH
Tema 9. OCHOBHBIE 3JIEMEHTDI A3bIKA [TPOTPAMMUPOBAHIA

OcHoBHBIE TOHATHS s3bIKAa. Jlekcembl s3biKa:  andaBUT, KOHCTAHTHI,
3ape3epBUpPOBaHHbIE CJIOBA. Tumbl JiekceM. WaeHTudukaTopbl, KOMMEHTapUH WU
onepauuu. Beipaxkenus. [IpuopuTeT BBINOIHEHUS ONEPALUN.

OcHoBHble onepaTopsbl s3bika. [IpucBauBanue. Ilyctoil onepaTop. YcCIOBHBII
orepaTtop, omneparop BbelOOpa. Opranumzanus 1uKiIoB. [IpocToil u cocTtaBHOM
onepatop. OCHOBHBIE BO3MOXXHOCTH OpraHU3allii BBOJa/BbIBO/IA.

Crpyktypa mnporpammHoro wmoayis. OOs3aTenbHble W JAONOJHUTEIbHbBIE
KOMIIOHEHTBI IIPOIPAMMHOTO MOYJIA.

CrannapTHble PYHKIIMU U CTPYKTYpa MPOCTEUILIEN TPOrpaMMBl.

Tema 10. TUITBI JAHHBIX

[Tonstue Tunuzanuu. [lonstue Tuna nanHeix. Knaccudukanus TUIIOB TaHHBIX.
ba3oBeie THMBI JAHHBIX SI3bIKA. TWNHU3UPOBAHHBIE OOBEKTHI  (KOHCTAHTHI,
nepeMeHHbie). COBMECTUMOCTD THIIOB.

Tema 11. CJIOXHBIE TUIIBI JAHHBIX

MaccuBbl: omnpejieieHre, OMMCcaHue, pa3MeIleHne B MaMsTH, UCIIOIb30BaHNUE.
OcobeHHoCTH PabOTHI C MACCHBAMH.

CumBoIIbHBIE TIEpeMEeHHBbIE U CTPOKU. OCOOEHHOCTH TPENICTABICHUS CTPOK.
Opranuzaiusi, pa3MeIeHrue B MaMaTh, MporeAypsl U QyHKIHH 00paOOTKH CTPOK U
CHUMBOJIOB.

MHoOXecTBa: ompeneiieHrne, pa3MeIleHUe B MaMsTH, OIEepaldy, MPOICAYPhl
GYHKIIMMA HaJl MHOKECTBaMH.

3anucu. Opranuzanus, pa3MeneHue. 3arucu ¢ BApruaHTaMH.

Tema 12. JMHAMUWYECKUE CTPYKTYPbI JAHHBIX

Vkazarenn. JluHamMu4ecKHe CTPYKTypbl [IaHHBIX: HAa3HA4€HUE, BHJIBI,
opranuzanus. CTaHAapTHBIE TPOIEAYPhI PE3EPBUPOBAHUS U OCBOOOKICHUS MTAMSTH.
JInHaMU4eCKrEe MACCHUBHI.

CrnuckoBble cTpykTypbl. Krnaccugukanus couckoBbeix cTpykryp. Creku,
O4YepenH, OJHOCBSI3HBIE W JIBYXCBSI3HbIE JIMHEWHBIE CHUCKH, KoOJIbLa. OCHOBHBIE
OIEPALIUHU CO CTEKOM U C 0YEPENBIO.

JIuHenHpli ynopsA0OYEHHbIN cUCOK (ciioBaph). PekypcruBHas n uTepaTUBHAs
(HepekypcHBHAsI) peaar3allii OCHOBHBIX OIEPAIHA CO CITHCKOM.



Tema 13. IIOAITPOI'PAMMBI

MonynbHOCTh B IpOrpaMMHUpPOBAaHUM. [IoHATHE M CTPYKTypa NOANPOrpaMMBI.
Omnwucanne npoueayp u ¢yHkiuil. Bunsl mapameTpoB moamnporpamm, JOKaJIbHBIE U
riobanpHbple MepeMeHHble. Opranu3anusi BbBI30Ba MOANPOTPAMM, OCOOEHHOCTH WX
ucnone3oBanus. [lonsaTue pexkypcun. PeKyppeHTHbBIE BBIpAXKEHHUS.

Tema 14. BUBJIMOTEKHU

Opranmzanuss  Oubnuorek. lcnosb3oBanue OMOIMOTEK B  IpOrpamMme.
CrangapTHbie OMOTMOTEYHBIE MOTYJIU M BHEIIHAE MOTYJU TIOJIB30BATEIS.

Tema 15. PABOTA C ®AMNIIAMU

Bunet daiinos. Ilpouenypsl u ¢yHKUIMU, ompeneneHHble Han Gaiaamu
paznuyHoro Buja. HerunusupoBaHHble ¢aiiibl, WX Ha3HaYE€HUE U OCOOCHHOCTHU
ucnosib3oBanus. [Ipouenypsl u GyHKIIMKU 00paOOTKU TUMU3UPOBAHHBIX (HAKIIOB.

PA3JIEJI 5. OB BEKTHO-OPUEHTUPOBAHHOE TIPOI'PAMMUPOBAHUE

Tema 16. BA3SOBBLIE TIOHATHSA OBBEKTHO-OPUEHTUPOBAHHOU
TEXHOJIOI'MU [TPOI' PAMMUWPOBAHU A

Kiacc, 00bekT, cBoricTBa. CHHTAKCHC M OCOOCHHOCTH OITMCAHUS.
OcCHOBHBIE TIPUHITUTIBI 00BEKTHO-OPUEHTUPOBAHHOM napaJurMebl.
WHKATICYJISINA, HACJCI0BAHNE, TIOTUMOP(OU3M.

Tema 17. OIIMCAHUE KIIACCA

Onucanue kmacca. IlpucBanBanue OOBEKTOB. YPOBHH HMHKAIMCYJISIUU.
Peanuzamms meronoB. Cosnmanue W ypalneHue oO0BbeKkTa. BBI30B pOAMTENIHCKUX
MeTon0B. OOpallieHue K MoJsiM U METoJIaM BHYTpH 00bekTa. JIpyKEeCTBEHHOCTb.

Tema 18. METO/IbI KITACCA. UTHULIUAJIM3ALUA N PASPYIHEHUE

Tumel MeETOAOB Kjacca: CTAaTHYECKUE, BUPTyalbHbIE, IHMHAMUYECKUE,
abcTpakTHble, meperpyxaemble. HWMHunmanuzamuss ©  paspyiieHue oObeKTa.
KOHCTpYKTOpBI U AECTPYKTOPBI.
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CIIMCOK PEKOMEHJIYEMOM JIUTEPATYPbBI

[lNomuupiaa, O. JI. OCHOBBI aNTOPUTMHU3ALMKM U MPOTPAMMUPOBAHUS: yueOHOE
nocodbue / O.JI. T'omuneina, .M. TlonoB. — 4-e u3a., ucnp. u gon. — Mocksa:
OOPYM: UH®PA-M, 2021. -431 c.

3narononbckuii, J.M. COopHMK 3amad 1O MOPOrpaMMHpPOBAHUIO /
J.M. 3narononsckuid. — 3-€ u3f., nepepad. u gomn. — CII6.: BXB-IletepOypr,
2011. - 304 c.: un.

Oxkynos, C. M. IIporpammupoBanue B anroputmax / C.M. OkymoB. — M.:
BMHOM. Jla6oparopus 3nanuii, 2002. — 341 c: u.

Kopwmen, T., Jleizepcon, Y., Pusecrt, P. Allroput™msl: NOCTpOCHUE U aHAIU3. —
960 c. — ISBN 5-900916-37-5

Pon, C. Delphi. I'otoBbie anroputwmsl: Ilep. ¢ anran. — M.: JIMK Ilpecc, 2004 —
384c.: u.

Homuuckuii, M. C. AnroputMmuzanusi U nporpammupoBanue Ha Turbo Pascal:
OT MPOCTHIX JI0 oNUMIIUaIHbIX 3a1a4. — CI16.: TTutep, 2005 — 237 c.

Kuyr, . UckycctBo nporpammupoBanus. T. 1-3 / JI. Kuyt. — M.: Bunbsmc,
2004. — 486 c.

Crpayctpyn, b. f3pik mporpammupoBanus C++ / b. Crpayctpyn. — M.:
bunom, 2012. — 1104 c.

Hemunosud, E. M. OCHOBBI anropuTMH3alMK U IPOrpaMMupoBanus. 3k Cu
/ E. M. lemunoBud. — 2-¢ u3A., uctp. u gon CII6.: BXB-ITerepoypr, 2008. —
438 c.: ni.

lNamkos, C.b. Cucrtemsl cuncienus u ux npumenenue. — M.: MITHMO, 2004. —
52 c.: un. — (Cepusi: bubmmoreka «MaTeMaTuieckoe POCBEIIEHUE) ).

[TocnoB, H.H. ApudmeTnka BBIYUCIAUTENbHBIX MAIIUH B YHPAXKHEHUSAX U
3aJla4ax; CUCTEMbI CUMCIICHUS, KOJbl. — MuHck, 1984, — 223 c.

CkyparoBuy, E.A. JluckperHas wMaremMaruka: yuyeOHoe rmocobue /
E.A. CkyparoBuy, B.A. UBantokoBud. — MuHck, 2013. — 287c.: ui.

[Iesenes, 0. II. Tuckpernas marematuka. Y. 1: Teopuss mHO)kecTB. byneBa
anrebpa: YuebHoe mocobme — ToOMCK. roc. yH-T CHCTEM YIIpaBJICHUSA H
paguoanektponuku, 2003. — 118 c.

Tanenbaym, 3., Octun, T. Apxutektypa KommbioTepa. 6-¢ usn. — CIIG.:
[Tutep, 2013. — 816 c.: ni.

I'OCT 19.701-90 Egmnas cucrtemMa nporpaMMHOM JOKyMeHTauuu. CXeMbl
aJITOPUTMOB, TPOTpaMM, JaHHBIX M CHCTEM. YCJIOBHBbIE O00O3HA4YEHUS U
MIpaBUJIa BBITTOJTHEHUS.

IEEE Standard for Binary Floating-Point Arithmetic. Copyright 1985 by The
Institute of Electrical and Electronics Engineers, Inc 345 East 47th Street, New
York, NY 10017, USA

This is CS50. Introduction to Computer Science |. Harvard College. URL.:
http://cs50.tv/2015/fall/
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KPUTEPUHU OLNEHKH BCTYIIMTEJIBHOI'O UCIIBITAHUSA

BcerynurensHoe — ucmplTaHne  mo  ydeOHoM  mucnurmuimHe  «OCHOBBI
QITOPUTMH3AIMNA U TPOTPAMMHUPOBAHUS» ISl aOUTYPUEHTOB, MMEIONIUX CpPEIHEee
crelnHragbHOe 00pa3oBaHue, MPOBOIUTCS B MUCHbMEHHOHN dopMe. 3agaHusi MOTYT ObITh
MIPE/ICTABIICHBI B CTaHIAPTHOW (popMme, MpearosararmIei pa3BepHyThIe OTBETHI Ha
MOCTAaBJICHHBIC BOMPOCHI, WJIA B TECTOBOW (hopMe, Mpearojararmie 3amianus Kak
OTKpPBITOTO, TaK M 3aKPBITOTO THMOB. B0O3MOXXHB KOMOWHUPOBAaHHBIC (HOPMBI
OWJIETOB BCTYNMUTEIBHOTO HCIBITAHUS, COJEPIKAINX KaK TECTOBBIC 3aJaHus, TaK U
3a/IaHUs1 CTAHIAPTHOTO THUIIA.

Kaxxnapiit 6useT mo npoduibHOMY BCTYIMUTEIbHOMY HCIIBITAHUIO BKIIIOYaeT 15
(naTHamuathk) 3agaHui. Ilpu cocTaBieHUM OWJIETOB IMpejjiaracTcss pacHpeac/IuTh
YPOBEHb CJIOKHOCTH 3aJIaHUi TPOIMOPIIMOHANILHO Ha 3 (TpW) YacTH: TPETh 3aJaHUi
0a30BOT0 ypOBHS, TPETh — YCJIOXXHEHHOTO W OCTAaBIIAsCA YacTh — IOBBIIICHHOM
CJIO)KHOCTH. Bee 3aianus B Ouiiere OolleHUBAIOTCA paBHO3HAYHO. Kaxknoe mpaBuibHO
BBITIOJIHEHHOE 3aJlaHue oreHuBaeTcs B 1 (oamH) Oami. MakcuMallbHO BO3MOKHOE
KOJIMYECTBO 0ajlIoB 3a 5k3aMeH — 15 (msaTHaanaTs) Oaios.

Hrorosast oueHka 3HaHUN aOUTYpHEHTOB MpoBOAUTCA 1O 10-0ayibHOM mIKase
B COOTBETCTBHH C KOJWYCCTBOM IMPABWIBHO BBIMIOJHEHHBIX 3amaHuid. IlepeBon
CYMMBI TTOJTYYCHHBIX OQJIJIOB B OIIEHKY IO JCCATHOAILHOM IIKAJIe OCYIIECTBIISCTCS
10 CIEAYIOIIEH CXEME:

KosruecTBo npaBuiibHO Ouenka
BBITIOJIHCHHBIX 33/IaHUI 1o J1ecATUOANIBHON CUCTEME
(6aJwth!)

0-1 1

2-3 2

4 3

5-6 4

7 5

8-9 6

10 7

11-12 8

13-14 9

15 10

[Ipu urorosoit ouenke B 0 (Houb), 1 (oauH) win 2 (nBa) Oajia CUUTAETCS, YTO
aOUTYpUEHT He BBIIAEPKal NpOoUIHHOTO UCTIBITAHMS, OLleHKa 3 (TpH) Oayuia U BbIIE
SBJIAETCS MOJOKUTEIBHOM.



