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IIporpamma JTUCLIMTUTHHBI «IIporpammupoBanue H OCHOBBI
aJITOPUTMH3ALMMY COCTaBjeHa B cooTBeTcTBUM ¢ TpeboBanusmu ®I'OC BO u
yueOHbIM T1aHOM 10 HanpasieHuio 27.03.04 «YnpasiieHHe B TeXHHYeCKHX
cucTeMax» 10 NMPOQUIO MOArOTOBKH «)JIeKTPOHHbIE CHCTEMBbI YIIPaBJICHH S

[IporpamMmy cocTaBuiL: é/ M.H. CunopoBa — K.T.H., J1011.

[Iporpamma JUCLIUIUTHHBI «IlporpammupoBanue " OCHOBBI
aJropuTMuzauun» 1o HanpasieHuio 27.03.04 «YnpasieHHe B TeXHHYECKHX
cucreMax» U MPOQUIO TOATOTOBKH «JJIeKTPOHHBIE CHCTEMbI YNPaBJIeHHS»
yTBEpIKIEeHa Ha 3acelanny Kadeapbl « ABTOMaTHKA U yTIPaBJIEHHE)
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3aBeayromuii kadeapoii % /

ABTOMAaTHKA U yIIpaBJIeHUE /A.B.Ky3Henos/

[Tporpamma corsiiacoBaHa ¢ pyKoBojauTeaeM o0pa3oBaTeIbHON POrpaMMmBbl 110
HarnpasieHuio noArotroku 27.03.04 «YnpasjieHue B TEXHHYECKHX CHCTEMAaX» U
MPOGUITIO NMOATOTOBKH «)JIEKTPOHHBIE CHCTEMBI YIIPaBJIeHH

,% / A.B.Ky3Henos /
<
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1. Ileau ocBOEHNS TUCHUILIHHDBI

K ocHOBHBIM OeaaM OCBOCHHA AUCHUITIIMHBI ((HpOFpaMMI/IpOBaHI/Ie 1 OCHOBBI

AITropuTMHU3aAlN CJICAYCT OTHCCTU!

dbopMHupoBaHrE Yy CTYACHTOB 3HAHWK B  00JacTh  pa3pabOTKU U
IPOEKTUPOBAHUS MPOTPAMMHOIO OOECIIEUEHUSI CUCTEM aBTOMAaTHU3alUU
U YIpPaBIICHUS;

OpUOOpETEHNE CTYAEHTaMU 3HAHUW TEXHOJOTMHM IPOTrpPaMMHMpOBAHMS,
YMEHHM U HaBBIKOB pa3pabO0TKU MPHUKIAIHBIX IPOTPaMM;

pa3BUTHE CHOCOOHOCTH CTYIEHTOB K CAMOCTOSITEIbHOMY HW3YYEHUIO U
OCBOEHUIO HOBBIX MEPCINEKTUBHBIX TEXHOJIOTHI IPOrpaMMHUPOBAHMS;
NOATOTOBKA  CTYJAEHTOB K  JIESITEIIBHOCTA B  COOTBETCTBHHM  C
KBAIM(PUKALIMOHHON XapaKTEpUCTUKON OakajiaBpa MO HaIpPaBJICHUIO, B
TOM 4uciae (OpMUpPOBaHME YMEHUM HCHOJIB30BATH  OCBOCHHBIE
TEXHOJIOTMH [TPOrPaMMHUPOBAaHUS B TPOPECCUOHAIBHOM 1€ATEIbHOCTH.

K ocHOBHBIM 3agadaM OCBOCHHUA JUCIHIIIMHBI ((HpOl"paMMI/IPOBaHI/Ie u

OCHOBBI aJITOPUTMHU3aIUN» CIICAYCT OTHCCTHU!

OBJIAJICHUE HAyYHOW TEPMHUHOJIOTHEH B OOJACTU MPOCKTUPOBAHUS U
HCMOJIb30BaHUSA IIPOTPAMMHOTO obecnieueHust B cHUCTEMAax
aBTOMATH3AIlMK U YIIPABJICHUS] TEXHUYECKUMU 00bEKTaAMU;
OBJIAJICHUE METOI0JIOTHEN MIPOEKTUPOBAHUSA U HOPMaTUBHOU
JNOKYMEHTAaIUEN TUTSt npruoOpeTeHUS HaBBIKOB pa3paboTKH
MPUKJIATHBIX TIPOTPaMM;
MPaAKTUYECKOE OCBOEHNE TEXHOJIOTUU MPOTPAMMUPOBAHUS;
M3yYEHHE CMOCOOOB TOATOTOBKM M TPUHSTHUS PEIICHUN IO OIICHKE
(O (PEKTUBHOCTH TEXHOJOTUN MPOTPaMMHUPOBAHHUS KaK Ha HAYaJbHOM
JTare MNPOEKTHUPOBAHUS, TaK M KOHEYHOM JdTale NpeKpalleHus
COTNIPOBOKJICHHS TIPOTPaMM, HaXOSAIIUXCS B OKCILTyaTaluu.

2. Mecto nucuuninnbl B cTpykrype OOII 6akanaBpuara

I[I/ICI_[I/IHJ'H/IHa «HpOFpaMMI/IpOBaHI/Ie N OCHOBLI AJITOPUTMHU3AHUN» OTHOCHUTCSA

K YHCTy YYeOHBIX TUCIMILIMH 00s3aTeabHON 6azoBoi vactu Oioka 1 (5.1.1.1.23)

OCHOBHOM 00pa3oBaTeNnbHOM MporpaMMbl OakaiaBpuara.

Hucuunnuua  «lIporpammMupoBanrie U OCHOBBI  QJITOPUTMU3ALUN

B3aMMOCBA3aHa JIOTUYCCKH W COACPKATCIIbHO-MCTOJUYCCKH CO CJIICAYIOIIUMU

nuciuiinHamMu 1 npaktukamu OOIT:

6 obsizamenvrou ywacmu (b.1.1.1):

- BBICIIIAsd MaTEMAaTHKa,
- KOMIIbIOTECPHBIC TCXHOJOI'MHU B YIIPABJICHUHN TCXHUYCCKUMHU CUCTEMAMU;

- KOMIIBIOTCPHBIC CUCTCMBbI O6pa6OTKI/I SKCIICPMMCHTAJIbHBIX JAHHBIX,

- MOACIIMPOBAHUC CUCTCM YIIPABJIICHUA



8 uacmu, Gopmupyemol y4acmuukamu o00pa308amesbHulX OMHOWEHULL

(5.1.1.2):

- aBTOMAaTHU3anys TCXHOJIOTHYCCKUX ITPOLICCCOB U IIPOU3BOJCTB,

- IPOMBILIJIEHHBIE POOOTHI U POOOTOTEXHUYECKUE KOMILIEKCHI

6 JJIEKMUBHbIX ducuunﬂuﬂax:

- IIPOTpaMMHOC o0ecIeueHne CHCTEM YIIpaBJICHUA,

- rpadmyeckuii nHTEpQENc onepaTopa;

- TCXHOJIOTHHU IICpCaadu U O6pa6OTKI/I JAaHHBIX B YIIPABJIAIOMIUX CCTAX

3.IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUsI N0 JUCHUIIHHE
(MOayJI10), COOTHECEHHBIE C IJIAHNPYEMbIMH Pe3yJIbTATAMM OCBOCHUS
00pa3oBaTe/IbHOM MPOrpaMMBbI

B pesynbrare
bopMupyrOTCA  CIEAYIOLUME KOMIETEHIMH U JIOJKHBI

OCBOCHU

JTACITATUINHBI

(Mmonynst) 'y  oOydarouuxcs
ObITh  JIOCTUTHYTBI

CICAYIOIHC pC3yJIbTaThl O6Y‘I€HH§I KaK OTall @OpMHpOBaHI/IH COOTBCTCTBYIHOIINX

KOMIIETEHIINM:
HaumenoBanue
HaumenoBaHue
KaTeropuu
(rpynnbi) Kon KOMIIETCHIIUH IlepeyeHb IIAHUPYEMBIX Pe3yJIbTATOB
Py . KOMIIETEHIIM U BbINIyCKHUKA 00y4eHMsI 0 TUCHUILTHHE
KOMIIETEeHIM I

Hcnonb3oBanne OIIK-6 Cnocoben 3HATh:

COBPEMEHHBIX pa3pabarbIBaTh U ® CTPYKTYpHI IaHHBIX, UCIIOIb3yEMbIE JUIsI

poeCCHOHATBHBIX HCII0Ib30BaTh HPEACTABICHUA TUIIOBBIX

TeXHOJIOTHIA B alITOPUTMBI 1 MH()OPMALMOHHBIX 00BEKTOB

PO eCCHOHAIBHOI IIPOrpPaMMBl, ® THUIIOBEIE aNTOPUTMBI 00pabOTKH

JIEATEIIbHOCTH COBPEMEHHBIE JUAHHDIX

yMeThb:
nH(pOpMaLIMOHHbIE
e paspabaThIBaTh AITOPUTMBI PEIICHHS
TE€XHOJIOTHH,
3a]a4 MPUMEHUTEIHHO K MpoleccaM

MCTOABI 1 CpeACTBA CHCTeMaM YIPaBJICHHUS TEXHUICCKUMHU
KOHTpOII4, (TEXHOJOTMYECKUMH ) OO BbEKTaMHU
ANATHOCTUKHA 1 ® JCIIOJIB30BaTh A3BIK POrPAMMHUPOBAHUS
ynpaBJIiCHHU, JUTSL CO3JTAaHMST TIPOTPAMMBI
IMPUTOAHBIC IJIA BJIa/1€Th:
MPAKTUYECKOTO ® OCHOBHBIMHU TE€XHOJIOTHSIMU
MPUMEHEHHUS B pOrpaMMHUPOBaHHS

cdepe cBoeit
npodecCuoHaATBHON
JeSITeIbHOCTH

® HaBBIKAMU YTEHHUS U COCTABIICHUSA
TEXHUYECKOHN TOKYMEHTAllMU Ha
[IPOTrPaMMHBIN ITPOJTYKT

CTYJICHTOB).

4. CTPYKTYypa M cojiep:KaHue TUCIUTNTHHBI
OO0miasi TpyA0€MKOCTh JAUCHHUIUIMHBI COCTaBIsET 8 3aUeTHBIX €IUHUII, T.C.
288 akagemuueckux yaca (u3 Hux 144 wyaca — camocTosATeNlbHas padora




Ha BTOpOM Kypce B TpeTheM H 4YeTBEPTOM CEMeCTpe BBIAENsAETCS 8
3a4eTHBIX eAauHul, T.¢. 288  akagemumueckux daca (u3 HuXx 144 yaca —
caMOCTOsITeNIbHAsI pad0Ta CTYICHTOB).

Pazpensr muctmmmael «IIporpaMMupoBaHre W OCHOBBI aJTOPUTMH3AITAN
U3yYal0TCsl Ha BTOPOM Kypce.

Tpernii cemectp: nekiuu — 18 yacoB, ceMHHAPHI U MPAKTUICCKUE 3aHATHUS
- 36 yacos, 1abopaTopHbie padoThl — 18 yacoB, popMa KOHTPOJIS — 3aUeT.

YerBepThlii ceMecTp: JeKiuu — 18 dacoB, ceMUHAphl U MPaKTUYCCKHUEC
3aHATHS - 36 "YacoB, JabopaTtopHbie paboTel — 18 "acoB, KkypcoBas pabora, popma
KOHTPOJIST — K3aMEH.

CtpykTypa U colepkaHue IUCHUTLIHHBI «[IporpaMMupoBaHuE M OCHOBBI
AITOPUTMH3AIIMN» 110 CPOKAM M BHAAM pabOThl OTPAKEHBI B TIPUIIOKCHHH.

Coneprxkanue pa3esioB TUCHUILIHHBI
Tperuii cemectp

IIporpaMmMupoBaHue KaK COCTABJAIOLIAS NIpolecca pa3padoTKu
IPOrpaMMHOI0 o0ecrneYeHus

OO6miast xapakTepucTUKa Ipoiecca pa3padOTKHM MPOTPAMMHOTO 00eCTeUeHUsI.
KitoueBble 3Tamnbl pazpaboOTKH IporpaMmMHOro odecrneudeHus. Mojenu mporiecca
pa3pabOTKK  MporpaMMHOTO  oOecreueHusi.  MeToaomoru  pa3pabOTKU
porpaMMHOro obecrnedeHust. 3anmra IporpaMMHOTO 00ECTICUCHHUS.
AJITOPUTMHYECKHE OCHOBBI NPOrPaMMHUPOBAHMS

[Tonarue anroputma. Mcnonautenu anroputmoB. CBoicTBa alirOpUTMOB. THIIBI
anroputMoB. Dopmbl mpencTaBiIeHUs aIropuTMoB. MeToabsl pazpaboTku U
aHaJIM3a aIrOpPUTMOB.

CucreMbl NIpOrpaMMHPOBAHUS

[TonsiTne cucremsl NporpaMmMupoBaHus. [IporpamMMHbBIE KOMIIOHEHTHI CHCTEMBI
nporpamMmmupoBanusi. Penaktop tekcrta. Tpancnaropsl. Komnonosumk. OTinagquk.
bubnuorekn mnoxanporpamMM. S3bIKM MNPOrpaMMHpPOBAaHUSA. YPOBHU  SI3BIKOB.
[Toxonenus s3p1k0B. UHTErpUpOBaHHBIE CPE/bl Pa3padOTKHU.

A3bik nporpammupoBanus C/C++

OnemenTsl A3bika C. bazoBsie Tumbl nanHbIX. Onepannu a3pika C. Ynpasisromue
oneparopbl. Oneparopsl (opMaTHOro BBOJAA M BbIBOAA. CTPyKTypa MpOTrpaMMBI.
Marematnueckue (QyHkinuu. @Dopmarel  BbhIBOJa JaHHBIX. (OcoOeHHOCTH
apumernyeckux omnepauuid. [IporpaMmmupoBaHue BETBAUIMXCA U LUKINYECKHX
anroputMoB. MaccuBbl. O0paboTka maccuBoB. Ykazarenu. OyHkuun. Daiibl.
CuMBoOJIbHBIE TIEpeMEHHbIE U cTpOoKH. [IpeoOpa3zoBanue ctpok. PopmaTHpoBaHUE
cTpok. Ctpyktypbl. OOBEKTHO-OPHEHTHPOBAHHOE MporpaMMmupoBanue. Kiacchl.
HpyxectBeHHble (QYHKIMH H Kiaacchl. CTaTHYeCKHE 3JIEMEHTbl U (DYHKIIHH.
Koncrantnsie pynkuuu. [leperpyska oneparmii. [11aGnoHbI.

YerBeprThiil ceMecTp

CTpyKTYpBI M AJITOPUTMBbI 00PA0OTKM JAHHBIX



[lonsiTue O cCTpyKTypax HAaHHbIX. IIpocTble CTPYKTypbl M THUIIBI JAHHBIX.
CocraBHble NHMHENHBIE TUIBI JaHHbIX. MaccuB. Ouepenp. Crek. Jlek. JInHeiiHbie
cnuckd. CoCTaBHbIE HEJIMHEHHBIE TUNBl  JaHHBIX. J[peBOBUIHBIE CTPYKTYpbI
JTaHHBIX. DJIeMEHThI TeopuH rpadoB. Buemrnue ctpykrypsl fanHbiX. Daiinsl. ba3sr
JTaHHBIX. AnropuTMbl 00paboTku nmaHHBIX. [lomck. CoptupoBka. [lapamiensHbie
anroputmebl. [lapamnensueii nouck. IlapamiensHas coptupoBka. llapamnenbHbie
anropuTMbl Ha rpadax. CoBpeMEeHHbIE alTOPUTMBI 00pPa0OTKH TaHHBIX.
TexHoJI0ruu NpOrpaMMupOBAHUSA
[lonsiTne TexHonoruu mnporpammupoBanus. Ilonarue xusHenHoro mnukina 1IC.
Ilean u cTpyKkTypa coBpeMeHHbIX Mozenen xku3HeHHoro nukia [IC. Conepxanne
oTaenbHbIX 3TanoB paspadorku [IC. Cranpaptuszaums xuszHeHHoro nukia [IC.
[InanupoBaHue, ymnpaBlieHUE W TECTUPOBAHUE MPOrPAaMMHOIO OOECIeUEHHUs .
Ommanka nporpamMM. JJOKYMEHTHPOBAHHUE, CONPOBOXKICHUE, PEUHKUHUPHUHI U
YIOPABJICHHE KAa4eCTBOM. 3aJayd CTaHAAPTU3AalUMM IPOrPAMMHBIX CPEICTB.
Crangaptsr [SO, SW-CMM. CASE-Texnonoruu
CoBpeMEHHbIE TEXHOJOTHMH NPOrpaMMHUpPOBAHUS. TEXHOJOrus BU3YaJbHOTO
IporpaMMuUpoBaHus. TeXHOJOTMM I CO3JaHus U pabdOThl  MHTEPHET
IIPUIIOKECHUM.
OueHKa CJ10:KHOCTH AJITOPUTMOB U IPOrpamMm
CpaBHenue anropuTmMoB. KpuTepun OLEHKH CIIOKHOCTH. BHIBI CI0XHOCTEH.
[IpocTpaHCTBEHHAsT CIIOKHOCTb. BpeMeHHass CII0)KHOCTb. ACHUMIITOTHYECKAs
OLICHKA CJIOKHOCTH.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Metonuka npernonaBanus AUCUMILIMHBL «[IporpammupoBaHre W OCHOBBI
AITOPUTMHU3ALUNY) U pealu3alisi KOMIETEHTHOCTHOTO MOJX0Ja B M3JI0XKEHUH U
BOCTIPUATHN MaTepualia MpeaycMaTprUBaeT UCIIONb30BAHUE CIICAYIONINX aKTHBHBIX
U HMHTEPAKTUBHBIX (OPM TPOBEIACHHS ayAUTOPHBIX 3aHATUA B COYETAHUHU C
BHEAYAUTOPHON  paboToi ¢  uenbto  (GOPMHUPOBAHHUS W pPa3BUTHUSA
1poheCCHOHAIBHBIX HAaBBIKOB 00YYaIOIIMXCS:

— MPOBEICHNE AKTUBHBIX U MHTEPAKTUBHBIX JIEKIHI;

— MOATOTOBKA K BBIMOJIHEHUIO JaOOPATOPHBIX paboT B ClIeNUaTIN3UPOBAHHBIX
ayJUTOPUSIX BY3a;

— 3aIl[UTa BBINOJHEHHBIX JAOOPATOPHBIX PadoT;

— TOATOTOBKA, MPEACTaBICHHE W OOCYXKICHHE MOKIAJ0B Ha CEMUHApPCKHUX
3aHATHUAX;

— OpraHu3anus W TMPOBEICHHE TEKYIIEro KOHTPOJIA 3HAHWH CTYJCHTOB B
dbopme yCTHOTO OTpoca,

- 3aIIUTa KypCOBOM pabOTHI;

— OpraHu3anus U MPOBEIECHUE TEKYIIEro KOHTPOJIA 3HAHUM CTYIEHTOB B
dbopMe KOMIBIOTEPHOTO TECTUPOBAHUS.

VY nenbHbINA BeC 3aHATUM, TPOBOJIMMBIX B MHTEPAKTUBHBIX (pOpMax, ONpeesieH
IJIAaBHOW 1IEJIbI0  00pa3oBaTENbHOM MPOrpaMMbl, OCOOEHHOCTHbIO KOHTHHIEHTA



oOyyJarommxcst U coAepkaHueM AUCHUILIMHBI «lIporpaMMupoBaHue M OCHOBBI
QITOpUTMU3ALMA» W B IEJIOM MO JIUCHUIUIMHE cocTaBiisieT 50% ayauTopHBIX
3aHIATHH.

6. OueHo4YHbIE CPeaCTBA IS TEKYIEero KOHTPOJIA yCIIeBAaeMOCTH,
NMPOMEKYTOYHOM aTTECTAUM 10 UTOraM OCBOECHHUSA TUCHMILIMHBI U Y4e0HO-
MeToan4YecKoe obecredyeHre caMoCTOATEIbHOM PadoThI CTYJAE€HTOB.

B mporecce oOydeHUs] HCMONB3YIOTCSA CIEAYIOIIME OLICHOYHBIE (OPMBI
CaMOCTOSITeJIbHOM pa0OThl CTYJACHTOB, OIIEHOYHBIE CPEJICTBA TEKYIEro KOHTPOJIS
YCIIEBAEMOCTH U MPOMEKYTOUYHOM aTTECTAIUN.

B tpetsem cemectpe:

- YCTHBIN OIIPOC;

- IOATOTOBKA K BBIMOJIHEHUIO JTA0OPATOPHBIX padOT U UX 3aIIUTA;

- IIpEe/ICTAaBJICHUE CTYIEHTaMU JI0KJIa10B U UX 00CYKICHUE;

- KOMIIBIOTEPHOE TECTUPOBAHUE;

- 3a4eT [0 MaTepuajaM TPEThEero ceMecTpa/ UTOrOBOE TECTHPOBAHHUE.

B gyeTBepTom cemectpe:

- YCTHBIN OIIPOC;

- IOATOTOBKA K BBIMOJIHEHUIO TaOOPATOPHBIX PadOT M UX 3alIUTa;
- KOMIIBIOTEPHOE TECTUPOBAHUE;

- IOATOTOBKA U 3aIllMTa KYpCOBOU pabOThI;

- OK3aMCH I10 MaTCprajiaM 4YCTBCPTOIO0 CCMCCTpa / NTOrOBOE TCCTUPOBAHUC.
OI.[GHO‘IHLIC CpCaACTBa TCKYIICIO KOHTPOJA YCIICBACMOCTH BKIIIOYAIOT

KOHTPOJIbHBIE BOTIPOCHI K J1a0OpaTOPHBIM padboTaM, TEMbI T0KJIa/10B IO OTAEIbHBIM
pazzenaM JUCHMILIUHBI, TEMbI KYpCOBBIX paOoT, 3a/laHusl B (hOpME TECTUPOBAHMUS
JUISL. KOHTPOJIE OCBOEHHUS OOYYaIOIIMMUCS pa3leloB AUCHUIUIMHBL. OIEHOYHBIE
CpeacTBa ISl TEKYIIEW MNPOMEXKYTOUHOM aTTeCTallMd [0 WTOraM OCBOEHUS
JUCUUIUIMHBI BKIIOYAIOT TECTOBBIC 3aaHUS M BOMPOCHI K DK3aAMEHY

OOpasupl TECTOBBIX BOMPOCOB M 3aJaHUM s TPOBEACHHS TEKYIIETO
KOHTPOJIS, IEPEUEHb BOIIPOCOB K 3K3aMeHy npuBeaceHbl B [Ipunoxkenun 1.

6.1. ®oHA OLEHOYHBIX CPeACTB JJIsi IPOBEACHUS MPOMEKYTOYHOM
arrecTanuu 00y4arouuxcs Mo JMCHUIJINHE (MOIYJII0).

6.1.1. IlepeyeHb KOMIETEHIUI ¢ YKA3aHUEM ITANOB UX (DOPMHUPOBAHUS B
npoiecce 0CBOeHHs 00pa3oBaTeIbHON POrpaMMBbl.

B pesynbrare ocCBOEHUS TUCUUIUTMHBI (MOAYIs) (OPMUPYIOTCS CIEAYIOIINE

KOMITETEHLIUH:

Kon B pe3yabTare ocBOeHUs 00pa3oBaTeIbLHON MPOrpaMMbl 00y4ar0 U CS
KOMIIeTeHIIUHN JD0JI7KeH 00J1a1aTh




OIIK-6 CIOCOOHOCTBIO pa3padaThiBaTh M MCIOJIb30BATh aITOPUTMBI U ITPOTPAMMBI,
COBpPCMCHHBIC I/IH(I)OpMaI_II/IOHHbIe TCXHOJIOTUHU, METOABI U CPCACTBA
KOHTPOJISI, IMarHOCTUKY U YIIPABJIEHUS, IPUTOJHBIE JIs] IPAKTUYECKOTO

pUMEHEHHS B cepe cBoel nmpodeccHoHanbHOM AeITeTbHOCTH

B Imponecce OCBOCHMUL
KOMIICTCHIIMH, B TOM 4YHCJIC UX OTACIIbHBIC KOMIIOHCHTEI, q)OpMI/Ipy}OTCH IIO9TAITHO

IIPAaKTUK B

o0pa3oBaTeNbHON  MPOTPaMMbI  JIaHHBIE

B XOJE€ OCBOCHHMS OOYy4YarOUIMMHCS JUCLUIUIMH (MOZyJei),
COOTBETCTBHMHM C YYEOHBIM IUIAHOM U KaJeHIAapHBIM TpapuKkoM y4eOHOTO
nporecca.

6.1.2. Onucanue nmoxkasarejed 1 KPpUTEpPUEB OLICHMBAHUS KOMIIETCHIIMH,

(opMupyeMBIX 110 HTOraM OCBOEHMS TUCIUILINHBI (MOIYJIs1), ONIMCAHME HIKAJI

OIICHUBAHHUA
IToka3arenem OLCHUBAHU L KOMHCTGHHHﬁ Ha Ppa3JIMYHBIX OJTallaX HX
(bOpMI/IpOBaHI/IH ABJIACTCA JOCTHIKCHHC O6y‘laIOHII/IMI/IC5I INIAHUPYCMBIX

pe3ynbTaTOB O0yUEHHUS 10 AUCIUILUIMHE (MOIYIIIO).

OIIK-6 - cnocobeH pa3pabaThIBaTh U UCHOIB30BATh AITOPUTMBI U IIPOTPaMMbl, COBpEMEHHbBIE
WH(OPMAIIMOHHBIE TEXHOJIOTUH, METOBI M CPEACTBA KOHTPOJIS, TUATHOCTHUKU U YIIPABIICHUS,
MPUTOJIHBIE JIsl MPAKTUYECKOTO MPUMEHEHHs B cpepe cBoeii mpodeccnoHabHON AeITeTbHOCTH

Kpurepun oueHuBanus
IToka3zaTeJb
2 3 4 5
3HATh: Obyuarommuiics Obyuatomuiics Oo6yuatomuiics OO0yuaromuiics
® CTPYKTYpHI JNEeMOHCTPUPYET JNEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPHUPYET
JTAHHBIX, MOJTHOE HETIOHOE YacTUYHOE MOJTHOE
UCIIONB3yEMbIE | OTCYTCTBHE COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
IS 3HAaHUH CTPYKTYp | 3HAHWH CTPYKTYp | 3HAQHMH CTPYKTYpP | 3HaHHUH CTPYKTYp
NpeCTaBIeH s | JaHHBIX, JIAHHBIX, JTAHHBIX, JIAHHBIX,
THUTIOBBIX HCTOIB3YEMBIX HCTOB3YEMBIX UCIIOJIb3YEMBbIX UCIIOJIb3YEMBIX
WHPOPMAITUOHH | JJIS ULt ISt JUTSt
BIX 0OBEKTOB MpeCTaBIICHUS MpeCTaBIICHUS MpeICTaBICHUS npe/ICTaBICHUSI
® THITOBBIE TUIOBBIX TUIOBBIX TUIOBBIX TUTOBBIX
QITOPUTMBI WHGOPMALMOHHBIX | MHPOPMAMOHHBIX | HHPOPMAMOHHBIX | HH()OPMAIMOHHBIX
00paboTKH 00BEKTOB, 00BEKTOB, 00BEKTOB, 00BEKTOB,
JTAHHBIX TUIOBBIX TUIOBBIX TUIOBBIX TUTOBBIX
JITOPUTMOB JITOPUTMOB ITOPUTMOB ITOPUTMOB
00paboTKn 00paboTKn 00paboTKu 00paboTKn
JIAHHBIX. JIAHHBIX. JIAHHBIX. JTAHHBIX.
Jomyckarotcst Homyckarotcst CroOomHO
3HAYUTEJIbHBIC HE3HAUMTEIbHBIE | ONEPHUPYET
OImmnOKH, OIMOKH, pUOOpPETEHHBIMU
MIPOSIBIISIETCSI HETOYHOCTH, 3HAHUSIMH.
HEJOCTaTOYHOCTh | 3aTPyIHEHHS IpU
3HaHWMH, 0 pARY AHATTUTUIECKUX
MoKazareJeH, onepanusx.
00yJaroIHiics
UCTIBITHIBAET
3HAYUTEJIbHBIC




3aTpyIHEHHS IpU
OIIEpPUPOBAHUU
3HAaHUSIMU TIPU UX
IepeHoce Ha
HOBBIE CUTYAaIHH.

yMeThb: OOyuaromuiics He | OOy4aromuics OO0yuaromutics OO0yuaromuiics
e pa3pabaThiBaTh | YMEET JEeMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPHUPYET
QJITOPUTMBI pa3pabatbiBaTh HETOITHOE YaCTHYHOE MOJTHOE
pelieHus 3a1a4 | aIrOPHTMbI COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
MPUMEHHUTENIbH | PELIEHUs 3a1a4 CIICAYIOIINX CIICAYIOIINX CIICAYIOIINX
0 K mporieccaM | IPUMEHHUTENLHO K | YMEHHI: YMEHUI: YMEHUH:
U cucTeMaM mporeccam u TOJTE30BAThCS paspabatsiBaTh pa3pabaTsIBaTh
yIpaBIeHU crucTeMam pa3pabaTtbiBaTh AITOPUTMBI AITOPUTMBI
TEXHUYECKAMHU | YIIPABJICHUA AITOPUTMBI peluieHus 3ana4q peluieHus 3ana4q
(TexHOMOrMYec | TEXHHYECKHMH penieHus 3aaaq MIPUMEHUTENBHO K | TPUMEHHUTEIEHO K
KHMH) (TEeXHOJIOTHYECKH | MPUMEHHUTENBHO K | TpoleccaM U nporeccam u
o0BeKTaMU MH) O0BEKTaMH, poreccam u CUCTEMaM CUCTEMaM
® HCIOIB30BATh HCIIONTE30BATh CHUCTeMaM yIpaBICHAS YIpaBICHAS
SA3BIK SI3BIK YIpaBIeHUS TEXHHYECKUMHU TEXHHYECKUMHU
IIPOrpaMMHUpPOB | IPOrPAMMHUPOBAHH | TEXHUYECKUMU (TeXHOJIOTHYECKH | (TEXHOJIOTHYECKH
AHMS IS ST JUTSL CO3JaHus (TEXHOJIOTHYECKH | MH) OOBCKTaMH, MH) 00BEKTaMH,
CO3IaHUS IIPOTPaMMBI. MH) 00BEKTaMH, HCIIONTE30BaTh HCIIONTE30BaTh
IIpOrpaMMBI HCII0JIb30BAaTh SA3BIK S3BIK
SI3BIK MIPOrpaMMHUPOBAHH | IPOTPAMMHUPOBAHH
MIPOTPaMMHUPOBAHU | 5 JIJISI CO3/IAHUS s UTSL CO3TAHUS
ST JUISL CO3JIAaHMS IPOrPaMMBbI. IPOrPaMMBL.
[IPOTPaMMBI. YmMmenus ocBoensl, | CBOOOIHO
Jormyckatotcst HO JIOTTYCKAaOTCS oTepupyeT
3HAYUTEIbHBIC HE3HAYUTEIbHbIC MPUOOPETEHHBIMU
OIHNOKH, OIHOKH, YMEHUSIMU,
MIPOSIBIISIETCS HETOYHOCTH, MIPUMEHSET UX B
HEJOCTATOYHOCTh | 3aTPYAHEHUS IPU | CUTYaIHsIX
YMEHUH, 10 psiay AHAIIMTUYECKUX MTOBBILICHHON
rokasareJet, oTepanusix, CJIO’KHOCTH.
oOyyarouiics MepeHoCce YMEHUU
WCIIBITEIBAET Ha HOBEIE,
3HAYHUTENILHBIC HeCTaH/IapTHbIE
3aTPYJHEHHS [IPU | CUTYaIUH.
OTIePUPOBAHUH
YMEHHUSIMH TIPH UX
nepeHoce Ha
HOBBIC CUTYaIlUH.
BJIA/IETh: Oo6yuaromuiics He | OOydgaronuiics B OO0yuaromuiics OO0yuaromuiics B
® OCHOBHBIMU BIIaJIC€T HABBIKAMH | HETIOJTHOM O0BbEME | YaCTUYHO BIAJCET | IMOJHOM 00beMe
TEXHOJIOTHSIMA | MCTIOJIB30BaHMUS BJIaJICCT HABBIKAMU | HABBIKAMHU BJIa/ICE€T HaBBIKAMU
MPOTPaMMHUPOB | OCHOBHBIX WCTIOJIb30BaHUS TOJIEPKKU UCTIOJIb30BaHHUS
aHUs TEXHOJIOTHIA OCHOBHBIX WCTIONIb30BaHUS OCHOBHBIX
e HaBLIKAMU MIPOrPaMMHUPOBaHU | TEXHOJIOTHI OCHOBHBIX TEXHOJIOTHIA
YTeHHs U 1, HAaBBIKAMH MIPOTPaMMHUPOBAHU | TEXHOJIOTHN MPOrpaMMHUPOBAHU
COCTaBJICHHS YTCHHS U sI, HABBIKAMHU MIPOrPaMMHUPOBaHU | 51, HABBIKAMH
TEXHUYECKOM COCTaBJICHHS YTCHHS U sI, HABBIKAMHU YTCHHS U
JOKYMEHTaIUU TEXHUYECKON COCTAaBJICHUS YTCHUSA U COCTAaBJICHUS
Ha JOKYMEHTAIlNH Ha | TeXHUIEeCKON COCTaBJICHHSA TEXHUYECKOU
IpOrpaMMHEIH | POTPAMMHbIN JIOKYMEHTAIIMK HA | TEXHUYECKOU JIOKYMCHTAITVH Ha
HPOIYKT MIPOJYKT. MIPOTPaMMHBIN JMOKYMEHTAIIH Ha | MPOrPaMMHBIN




MPOAYKT MIPOTpaMMHBIN MPOAYKT .
JHormyckatoTest mponykr Haeiku | CBOOOIHO
3HAYUTEIbHBIC OCBOEHBI, HO MIPUMEHSIET
omnoKH, JOITyCKalOTCS NOJTy4YeHHBIE
MIPOSIBIISICTCS HE3HAUWTENbHBIE | HABBIKH B
HEJIOCTaTOYHOCTh | OIIMOKH, CHUTYaIHAX
BIIQJICHUS HETOYHOCTH, TIOBBIIIIEHHOM
HaBBIKAMH 10 3aTpyAHEHHS OPU | CIOKHOCTH.
psiy TIOKa3aTeneil. | aHaATMTHIECKUX

OO6y4aromuiics OTIepaImsX,

HUCIBITBIBACT
3HAYUTCIBHBIC

IIEpEHOCE YMEHUN
Ha HOBBIE,

3aTpyQHEHUsS DA | HECTaH/IAPTHBIE
MIPUMCHCHUU CUTYaIIHH.
HAaBBIKOB B HOBBIX

CUTYaIUsIX.

I xanb1 Oll€CHMBAaHMA PpPeE3yJabTaToB l'[pOMe)KyTO‘IHOﬁ arTrecrallii M HX
onucaHume

Dopma npomedxncymounonu ammecmayuu: 3auem.

[IpomexxyTouHas arrectanus oOydaronmxcs B (opme 3aué€ra MpoBOAUTCA
10 pe3yJibTaTaM BBIIIOJIHEHUS BCEX BUJOB y4ueOHON pabOThl, MPEAyCMOTPEHHBIX
y4€OHBIM IJIAHOM MO JAHHOW NHUCUUIUIMHE (MOAYJIO), NMPU 3TOM YUHUTHIBAIOTCA
pe3yNbTaThl TEKYLIEr0 KOHTPOJS YCHEBAEMOCTHM B TedueHHe cemecTpa. OreHka
CTENEHU JOCTIXKEHUS OOyUYaloLMMUCS IJIAHUPYEMBIX PE3yJIbTaTOB OOYYEHHs 10
JUCHMIUIMHE (MOJAYNIO) MPOBOAMTCS IMpernojaBaTesieM, BEAYIIMM 3aHATHA IO
JUCHMIUIMHE  (MOIYyJII0)  METOAOM  3KcmepTHoW  oueHku. [lo  wuroram
IPOMEXYTOUHOM aTTecTalMy MO JUCLUIUIMHE (MOIYJI0) BBICTABJISETCS OLEHKA
«3a4TECHO» WIH «HE 3aYTECHOM.

O0s3aTeILHBIMYU YCJIOBUSIMHU MOATOTOBKH CTYJIEHTA K MPOMEKYTOYHOM
aTTecTalMy SBJISETCS BBINOJHEHUE CTYJEHTOM BCEX IJIAHOBBIX JaOOpaTOPHBIX
paboT C WX 3allUTOM, a TaKXe TMOJOKUTEIbHBIX pPE3yJbTaTOB YCTHOTO WIIU
MMACHbMEHHOIO KOHTPOJISI TEOPETUUECKUX 3HAHUM.

Ixana
Onucanne

OLICHMBAHUSA
Beimonnensl Bce 00s3aTenbHblE  YCJIOBUS TOJATOTOBKM CTYIEHTa K
IIPOMEKYTOUYHON aTTecTaluu, NIPEyCMOTPEHHBIE MIpOrpaMMou
quctuiuinHbel.  CTyZIEeHT JEMOHCTPUPYET COOTBETCTBHE 3HAHWM, YMEHHH,
HAaBBIKOB  TIPUBEJEHHBIM B  TaOnWIax  TOKaszareleld,  Omepupyer
3auTeHo npuoOpEeTeHHBIMU 3HAHUSMH, YMEHHUSMH, HABbIKAMH, NPUMEHSET HX B

CUTYallUsX MOBBIIIEHHONW CIOKHOCTH. IIpn 3TOM MOryT OBITH JOIYIIEHBI
HE3HAUUTENIbHbIE OMIMOKM, HETOYHOCTH, 3aTPyJHEHHUS NPU aHATUTUYECKUX
omepanusax, IEPEHOCE 3HAHMKW M YMECHMM Ha HOBBIC, HECTAHJAPTHBIE
CUTyalUH.




He BbInoOIHEHBI oOsi3aTesibHbIE  YCIIOBHMSI TOATOTOBKM CTYIEHTa K
IIPOMEKYTOUYHOMN aTrecraluu, [IPEeLyCMOTPEHHBIE IIporpammon
qucuuruineel, MJIA  cTyneHT [OeMOHCTPUPYET HEINOJIHOE COOTBETCTBHE
3HAaHWH, YMEHMH, HABBIKOB IPHUBEICHHBIM B TaONMIAaX TOKa3aTeyeH,
JIONYCKAIOTCA 3HAYUTEIbHbIE OLIMOKH, MPOSBIAETCS OTCYTCTBUE 3HAHMM,
YMEHUH, HaBBIKOB II0 psAAy [OKa3areled, CTYACHT UCIBITBIBACT
3HAYUTEIIBHBIE 3aTPYyJHEHUS IIPU ONEPUPOBAHUM 3HAHMAMHM M YMEHUAMH
IIPU UX [IEPEHOCE HA HOBBIC CUTYALINH.

He 3aureno

Dopma npomedrcymouHol ammecmayuu: IK3ameH.

[IpomexxyTouHas artectanus oOydaromuxcs B GopMe 3K3aMeHa IpOBOAUTCS
MO0 pe3yjbTaTaM BBIMOJHEHHUSI BCEX BUIOB Y4eOHOU pabOThHI, MPEAyCMOTPEHHBIX
y4€OHBIM IIJIAHOM MO JaHHOW IUCHMIUIMHE (MOAYJ0), TP STOM YUYUTHIBAIOTCS
pe3ynbTaThl TEKYIIETO KOHTPOJS YCIEBAEMOCTH B TedeHHe cemectpa. OueHka
CTEMICHU JTOCTUXKEHUSI O0yYarolMMHUCS TUIAHUPYEMBIX PE3yJIbTaTOB OOYUYEHHUS IO
JUCHUTUIMHE (MOJYJt0) TPOBOJUTCSA TMperojiaBaTesieM, BEAyIIUM 3aHSITHS TI0
TUCHUIUIMHE  (MOAYJII0)  METOJIOM  dJKCHepTHoM  omeHku. [lo  wrToram
MIPOMEKYTOUHOM aTTeCTallMK IO AUCIUIUIMHE (MOIYJII0) BBICTABIISIETCS OIICHKA
«OTIIMYHOY, «XOPOIIO», «YyJIOBIIETBOPUTEIIBHOY UJIU «HEYIOBICTBOPUTEIBHOY.

K npomexyTouHo#l aTTecTallMM  JOMYCKAIOTCS  TOJIBKO  CTYACHTHI,
BBITIOJTHUBIIIME BCE BHJBl Y4yeOHONH pabOThl, MPEAYCMOTPEHHbIC pabouei
nporpamMmmoit o auctuiinHae «lIporpamMmMupoBaHre U OCHOBBI aITOPUTMHU3ALINI
(mponu MPOMEXYTOUYHBIA KOHTPOJIb, BBIMOJIHWIM M 3alIUTHIN J1a0OpaTOpHbIC
paboThI).

Ixana oueHuBaHUA Onucanue

BrimonHeHsl Bce BUIBI  y4eOHOW pabOThI, TPETYCMOTPEHHBIC
yueOHbIM MaHoM. CTYAEHT IeMOHCTPUPYET COOTBETCTBUE 3HAHUH,
YMEHUW, HABBIKOB TMPUBEICHHBIM B TaOJIUIAX I[OKa3aTelsM,
OTepupyeT NPUOOPETCHHBIMH 3HAHHUSIMH, yMEHUSIMH, HaBBIKAMH,
NPUMEHSIET WX B CHUTYallUsX TOBBINIEHHOM CJOXXKHOCTH, HE
WCIBITHIBAET  3aTPYyJIHEHUWA TIPU  AHAJIUTUYECKUX  OlEepalHusX,
MEePEeHOCe 3HAHU U YMEHU HAa HOBBIE, HECTAaHJAPTHBIE CUTYaIUH.

O1ianyao

BemonHensl Bce BUIbl  yuyeOHOM paboOThl, NPETyCMOTPEHHBIE
yueOHbIM  miaHoM.  CTyaeHT  JI@MOHCTPUPYET  YacTH4YHOE
COOTBETCTBUE 3HAHUN, YMEHH, HABBIKOB MPUBEICHHBIM B TaOIUIAX
Xoporo 1oKa3aTessiM, ONepUpyeT NMPHOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMH,
HaBBIKAMM, NPUMEHSET UX B CHUTYyalUsAX MOBBIIIEHHON CII0KHOCTH.
[Ipu sTOM MOryT OBITH JOMYIIEHBl HE3HAYUTEIbHBIC OIIMOKH,
HETOYHOCTH, 3aTPYAHEHUsS TIIPU  aAHAJIUTHUYECKUX  OIEpaLMsiX,
IIEPEHOCE 3HAaHUW U YMEHUH Ha HOBBIC, HECTAaHJAPTHBIC CUTYALIUH.

BemonHeHsl Bce BUABI y4eOHOW pabOThI, MPETyCMOTPEHHBIC
yueOHpIM  TuiaHoM.  CTyZIeHT  JIeMOHCTPUPYET  HEIMOJIHOE
COOTBETCTBUE 3HAHUMN, YMEHHI, HABBIKOB MPUBEICHHBIM B TaOIUIAX

VY 10BIIETBOPUTENTHHO




NOKa3aTessM, JOMYCKAIOTCS 3HAYUTEIbHBIC OIIMOKH, IPOSBIISAETCS
OTCYTCTBME 3HAHMH, YMEHUH, HABBIKOB II0 psALy IIOKa3aTelleH,
CTYJEHT  UCHBITBIBACT  3HAYUTCIBHBIE  3aTPYOHCHHUS  IIPH
OIIEPUPOBAHUU 3HAHUSAMU U YMEHUSAMM IIPH UX IIEPEHOCE HA HOBbIE
CUTYaLlUH.

Hey,I[OBJ'IeTBopI/ITeHBHO YMCHHﬁ, HaBbIKOB INPUBCACHHLIM B TaGHI/ILIaX IIoKa3arcisiM,

He Bemonmnen oguH wid  Oojee BHAOB y4eOHOW pabOTHI,
MPEIyCMOTPEHHBIX Y4eOHbIM TUTaHOM. CTYyIEHT JIEMOHCTPHPYET
MOJIHOE OTCYTCTBUE WJIM HEJIOCTATOYHOE COOTBETCTBUC 3HAHHIA,

JIONYCKAIOTCA 3HAYUTENIbHbIE OIIMOKH, MNPOSBISAETCA OTCYTCTBHE
3HaHUM, YMEHHM, HABBIKOB 110 PsIy IIOKA3aTelIeH, CTYACHT HE MOKET
OIEpUPOBATh 3HAHHUAMHU U YMEHHSAMM IIPH MX NEPEHOCE HA HOBBIC
CUTyaLMH.

@oHIbI OLEHOYHBIX cpeAcTB mnpeacraBiedbl B Ilpunoxenun 1 k padoueid
nporpamme.

7. YueOHO-MeTOAUYeCKOe U HHPOPMALIMOHHOE O0ecreyeHmne

AUCHHUTLIMHBI.
a) OCHOBHAsI JIUTEpaTypa:

1.

KonoBa, E.A. Anroputmsl u niporpammsl. SA3eik C++. [DeKTpoHHBIH pecypce] /
E.A. Konoga, I'.A. ITomnak. — Dnekrpod. nan. — CII6. : Jlans, 2017. — 384
c. — Pexxum nocrtyna: http://e.lanbook.com/book/90158 — 3ari. ¢ sxpaHa.
Oxkynos, C.M. 3amaun mo mporpaMMHUpoBaHuto. [DnekTpoHHbIi pecypc] / C.M.
Oxkynos, T.B. Amuxmuna, H.A. bymmeneBa, M.A. KopuéMknuH. — DNEeKTpoOH.
naH. — M. : UznarensctBo "JlabopaTopus 3Hanuii", 2017. — 826 ¢. — Pexum
noctyma: http://e.lanbook.com/book/94162 — 3arun. ¢ skpana.

[TaBmoBckass T.A. C/C++. CrpykTypHO€ H O0OBEKTHO-OPHEHTHPOBAHHOE
nporpammupoBanue : npaktukym /T.A.IlaBnoBckas, FO.A.lllynakr - CIIG.:
[Tutep , 2011.-352c.:m1. -(YuebHoe mocobue)

[TaBnoBckas T.A. C/C++. IlporpaMMupoBaHu€e Ha SI3bIKE BBICOKOTO YPOBHS:
JUTSl MAarucTpoB U OakanaBpoB : yueO. ais By30B . ['pud MO /T.A.IlaBnoBckas
~CII6. : ITutep , 2014.-461c.:u1. -(Y4eOHUK 117151 BY30B)

l'arapuna JI. T'., JoporoBa E. I'. OcHoBbl mporpammupoBanusi Ha s3bike C.
VuyebHoe nocooue. — M.: 3narensctBo: MHOPA-M, 2021 .

0) 10MOJIHUTEIbHAS JIUTepaTypa:

1.

Anroput™mu3zaius 3a1ad. MaccuBbl. [ DNEKTPOHHBIN pecypc] — DIEKTPOH. AaH.
— M. : MITY wum. H.D. baymana, 2009. — 24 c. — Pexum poctyna:
http://e.lanbook.com/book/52572 — 3ari. ¢ sxpaHna.

Honros, A.M. Anroput™Muzanus OpUKIAIHBIX 337a4. [DJIEKTPOHHBIA pecypc]|
— OnekTpoH. naH. — M. : ®JIMHTA, 2016. — 136 c¢. — Pexum gocryna:
http://e.lanbook.com/book/85872 — 3ari. ¢ sxpaHna.

WBanos, N.I1. CoopHHK 3a7a4 MO Kypcy «AITOPUTMBI U CTPYKTYPBI JAHHBIX).
[Dnextponnsiit pecype] / UL.I1. Uanos, A.YO. I'oxy6kos, C.1HO. CkopoboraTos.
— OnektpoH. JaH. — M. : MI'TY um. H.O. baymana, 2013. — 32 c¢. — Pexum
nocryna: http://e.lanbook.com/book/52435 — 3aru. ¢ skpaHa.



&

NBanosa I'.C. TexHonorus nporpammupoBanusi. — M.: M3n-so KuoPyc, 2011.

Kepnuran, b. f3bik nporpammupoBanus C / bpuan B. Kepuuran, Jlennuc

Putum .-2-¢  w3x., nepepad. u gom .-M. : Bunmbsamc ,2012.-304c¢.:m1. -(Cepust

KHUT 10 iporpammupoBanuio oT Prentice Hall)

6. MockButuna, O.A. COOpHMK HpPHUMEPOB U 3aJady IO MPOTPAMMHPOBAHUIO.
[DnexTponnslii pecype] / O.A. MockButuna, B.C. HoBuukos, A.H. IIsimbkuH.
— OnektpoH. aaH. — M. : T'opsiuas nmuaus-Tenekom, 2014, — 245 c. —
Pexxum noctyna: http://e.lanbook.com/book/64090 — 3aru. ¢ skpana.

7. OkynoB, C.M. Anroput™Mbl 0OpaOOTKH CTpPOK. [DJIEKTpOHHBIN pecypc| —
DnekTpoH. nan. — M. : M3natensctBo "JlabopaTtopus 3nanuit", 2015. — 258 c.
— Pexxum noctyma: http://e.lanbook.com/book/66113 — 3ari. ¢ sxpana.

8. Wunnar, I'epOept C++. bazossiii kypc : niep. ¢ anri. /I'epbepr [unar .-3-¢

n3g .-M. :Busnesamc , 2014.- 624c¢.:umn.

o1

B) IPOrpaMMHOe ol0ecrnevyeHne i MHTePHeT-Pecypcehl:

[Iporpammuoe oOecneueHue: cBOOOAHAs KpoccIulaTpoOpMEeHHas — cpena
pa3pabotku Code::Blocks

HHuTepHeT-pecypcehbl BKIOYAIOT y4eOHO-METOAUYECKHE MaTepralbl B
JIEKTPOHHOM BUJIE, PEACTaBIEHHBIE Ha caiite MockoBckoro [lonurexa B
pazgene «CJO Mockosckoro [lonurexa.

[lonesnpie  y4eOHO-METOAMYECKHE M  HH(POPMALUMOHHBIE MaTEpHAIIbI
IIPEACTABICHbl Ha CaWTax:
e www.programmersforum.ru — ¢gopym nporpammuctoB — Kiryd mporpaMMuCTOB;

e WWww.Cyberguru.ru — caiiT o mporpaMMHpPOBAHUH, SI3bIKAX MPOrPAMMHUPOBAHUS
— Kubeprypy;

e www.codenet.ru — CodeNet - Bce 1 mporpaMMucTa;

e http://school.sgu.ru/ — mopran oOydeHus nHGHOPMATHKE U TIPOIPAMMHUPOBAHUIO.

8. MarepuajibHO-TeXHHYECKOe o0ecneyeHne TUCHUILINHBI.
CneunanusupoBanHas yueOHas ayautopus 2614 kapeapbl « ABToMaTUKA U
yIpaBiI€HUE», OCHAIICHHAs MYJIbTUMEIUWHBIMU CpEICTBaMU OOy4YeHUs U
NIEPCOHAIBHBIMU KOMITBIOTEPAMH.
[IepcoHanbHBIN KOMITBIOTED
Cucremubie TpeOOBaHUS K 000PYAOBAHUIO:
e [lpormeccop ¢ TakroBoit yactoToit 1,6 I'T11 uimm Gosbirei

e O3V oosemom 1 I'b (1,5 I'b nnst paGoThl Ha BUPTyaJIbHON MAlTUHE)
e 5B 1ocTynHOro NpocTpaHcTBa Ha KECTKOM JUCKE
e Kectkwuii nuck ¢ yacrtotoi BparieHus: 5400 06/mun

e Bupeoxkapra ¢ nogaepxkkoit DirectX 9 u pa3pernieHus sxkpaHa He MEHEe
1024x768

MeTtoanyeckue MaTCpHUaJibl 110 JUCHUIIJINHC!



Cumoposa  M.H.  IIporpamMmupoBaHHE M OCHOBBI  aJIrOPHTMH3ALUM.
[IporpammupoBanue Ha C++. - M.: I3gatenscteBo MOCKOBCKUNU TTOJINTEX,
2020.

Q. MeToanyeckue peKOMeHAAlUH I CAMOCTOATEIbHON padoThI
CTYJACHTOB
CamocrosTenbHas padoTa SIBISIETCS OJTHUM U3 BUAOB YUEOHBbIX 3aHATUN. L{enb

CaMOCTOSITENILHOM pPabOTBl — MPAKTUYECKOE YCBOEHHE CTYJIEHTaMH BOIIPOCOB
AITOPUTMHU3ALMU U Pa3pabOTKU MPHUKIAIHBIX MNpPOrpamMM, pacCMaTpUBAEMBIX B
IIPOLIECCE U3YUYEHHUS] TUCLUIIIINHBI.

AynuropHas caMOCTOSITeNbHAsE paboTa MO AMCLUMILIMHE BBIIOJIHSAETCS Ha
y4€OHBIX 3aHATHUSIX O] HEMOCPEICTBEHHBIM PYKOBOACTBOM IPEMNOJaBaTelNs U 10
€r0 3aJJaHHUI0.

BueaynuTopHas camocTosiTenbHas padoTa BBINOJHAETCA CTYACHTOM 10
3aJJaHUIO0 IPEIoAaBaTessi, HO 0€3 ero HeMmOCPEACTBEHHOIO yUacTHs

3amauyu caMOCTOATEIbHOM PadoOThI CTY/IEHTA!

- pa3BUTHE HABBIKOB CAMOCTOSITEIIbHON yueOHOM paboThI;

- OCBOCHME COJICPKAHUS JUCIUILIIUHBI;

- yrityOJieHue cofiepkaHus U OCO3HAHUE OCHOBHBIX MOHSTUI AUCIUTIINHBI;

- HCHOJB30BaHWE MaTepuana, CcOOpaHHOTO U TOJYYEHHOrO B XOJe
CaMOCTOSITETIbHBIX 3aHATHH 1151 9P (HEKTUBHOM MOJTOTOBKU K DK3aMEHY.

Buabl BHeayIMTOPHOH CAaMOCTOSITEJIbHOM padoThI:

- CAMOCTOSITEIbHOE U3YUEHUE OTACIbHBIX TEM NUCIUIIINHBI;

- MOJITOTOBKA K JICKIMOHHBIM 3aHSTUSIM;

- MOJITOTOBKA K JIA0OpaTOPHBIM paboTam;

- MMOJITOTOBKA K CEMUHAPAM M MPAKTUYECKUM 3aHSATHUSIM;

- BBITIOJIHEHHE JIOMAIIIHUX 3aJaHUM 110 3aKPEIJICHUIO TEM;

- cocTaBjieHue U 0hopMIICHUE JOKIA0B 1O OTJEIBHBIM TeéMaM IIPOTrpaMMBbl;

- MMOJIFOTOBKA W HAITMCAHUE KYPCOBOM pabOTHI.

JIns BBIOJIHEHHWS JIFOOOTO BHJA CaMOCTOSTEIBLHON pabOThl HEOOXOIUMO
IIPOUTH CIIEAYIOIIUE ITAIBIL:

- OIpeIeTICHUE TIEJTN CaMOCTOSATEILHON padOTHI;

- KOHKPETH3aIlMs IT03HAaBaTCIIbHON 3aJ1a4H;

- CaMOOIIEHKA TOTOBHOCTH K CAMOCTOSITCIIBHON padoTe;

- BBIOOD aJIeKBaTHOTO CIIOC00a JIEHCTBHSI, BEAYIIETO K PEIICHHUIO 3aa9H;

- IUITaHWpOBaHWE  paboOThl  (CAMOCTOSITEIBHOM WJIM €  MOMOIIBIO
MpenoaaBatesis) HaJl 3aIaHUEM;

- OCYIIECTBJICHHE B TIPOIECCE BBHITIOJIHEHUS CAMOCTOSTEIHHOU pPabOThI
CaMOKOHTPOJS  (IPOMEKYTOYHOTO W KOHEYHOTO) pe3ylbTaToB pPabOTBI W
KOPPEKTUPOBKA BHITIOTHEHHUS paOOTHI;



- peduexcus;
- Ipe3eHTalMsl padOTHI.

Bonpochl, BBIHOCHMBIE Ha caMOCTOsITeIbHYI0 padoty ( OIIK-6,)
Kuznennsnit nukn nporpammuoro odecneuenus (KL I10).

OCHOBHBIE U BCIIOMOTATEJIbHBIE MPOIIECCHI.
Crpykrypa coBpeMennbix mozeneit XKL I10.
Cranpaptst [SO XKIJ TTO.

['pynmna crangapros |IEEE. XIJ I10O.

I'pynma crangapro CMM XKI] T1O.

N o g bk~ DR

Knaccudukanus u Ha3HAYCHUE TOKyMEHTAITUU Ha TIPOTPaMMHOE

o0ecrnieueHue.

8. JlokyMeHTHpOBaHHE B MPOIECCE pa3pabOTKU MPOTPAMMHOTO 00eCIICUeHUHI.

9. Cranmaptuzanus TOKYMEHTHPOBAHUS IIPOTPAMM M TaHHBIX.

10.CrangapTu3zaiiys ynpaBieHus: KOHGUTypalyei mporpaMMHOTO
oOecrieueHus.

11.PeMHXUHUPHUHT IPOTPAMMHOTO 00€CTIeUeHUS.

12.3aauu cTanaapTU3AIMK IPOTPAMMHBIX CPECTB.

13.CASE-Moens )KU3HEHHOTO ITUKJIAa TPOTPAMMHBIX CPEJICTB.

14 Konnentyanbpabie ocHOBEI CASE-TexHoI0THH.

15.MexaHu3Mbl 32U ThI IPOTPAMMHBIX TPOIYKTOB.

16.TTpuHIUTIBI U METOBI TECTUPOBAHUSI.

17.TIpoekTupoBaHKe TECTOBBIX HAOOPOB JTAHHBIX.

18.Kputepuu 3aBepiIeHHOCTA TECTUPOBAHMUS.

19.06paboTka pe3yIbTaTOB TECTUPOBAHUS U OTIAIKU MTPOTPAMM.

20.TexHomorust 00JJaYHBIX BBIYUCICHUM.

21.9kcTpemManbHOE MPOrpaMMUPOBAHUE.

22.KadecTBO mporpaMMHOTO 00€CTICYeHHUSI U METOJIbI €r0 KOHTPOJIS.

23.9(pheKTUBHOCTD SI3BIKOB MPOrPAMMHUPOBAHHUS.

24 MexxnyHapOoaHbIe CTAaHAAPTHI S3BIKOB IMTPOTPaAMMHUPOBAHMUS.

25.MHcTpyMEHTalIbHBIE Cpeibl MporpaMMupoBanus pupmsl pupmsl Microsoft.



10. MeTtoauyeckne peKoOMeHAAMHU JIs TIpPenogaBaTeas
OcHOBHOE BHHMMaHHE TPH HW3yYeHUU muCHHUIUMHBI «[IporpammupoBanue u

OCHOBBI AJITOPUTMU3ALMMNY CIEIYET YAEIATh H3YUYEHHUIO CTPYKTYp MAAHHBIX U
AIrOpUTMOB WX 00paboTku. Heobxoammo obecrmeunTh MOHUMAHUE CTYJISHTaMU
TEXHOJOTHH pa3paboTKu mporpamm.

Jns  akTMBHM3alMU  y4yeOHOro mpolecca NpU M3YYEHUU JTUCHUTUIIMHBI
3¢ (HEeKTUBHO MPUMEHEHHE MPE3CHTAINH 10 Pa3IMYHbIM TeMaM JIEKIIUH.

Teopernyeckoe HU3y4EeHUE OCHOBHBIX BOIPOCOB pa3/IeNOB AUCIUTUIMHbBI
JIOJKHO 3aBEPIIATHCS MPAKTUUYECKON pabOTOM.

Jnsg  npoBeneHHMs 3aHATHUM 10 JUCIHUINIMHE MCIOJB3YIOTCS CpPEICTBA
o0y4eHus:

- yueOHMKH, MH(GOpPMALIMOHHbIE pecypchl UHTepHEeTA;

- CIIPaBOYHBIE MAaTE€pUaJIbl U HOPMAaTHBHO-TEXHUYECKAsl JOKYMEHTALMS;

- METO/IMYECKUE YKa3aHUs JJIsl BBIIIOJHEHUS JaOOPaTOpHBIX paldoT.


http://pandia.ru/text/category/laboratornie_raboti/

[punoxenne 1 x
paboueii mporpamMme
MMHHCTEPCTBO OBPA30OBAHHUS Y HAYKY POCCUIMCKOM ®EJEPAITAN

®EJIEPAJIBHOE TOCY/IAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJILHOE YUPEXK/IEHUE BBICLIETO OBPA3OBAHHSI
«MOCKOBCKHH NOJIMTEXHUYECKN YHUBEPCUTET»
(MOCKOBCKHUH IMMOJINTEX)

Hanpasnenue noarorosku: 27.03.04 "Yopasnenue B TEXHUYECKUX cucTeMax"
[Mpoduib: DNEeKTPOHHBIE CUCTEMBI YIIPABICHHUS
dopma 00yyeHus: ouHas
Bun npodeccronanshoii gesrensaoctu (B coorsercteun ¢ ®I'OC BO):

HAYYHO-UCCIICAOBATCIILCKA, IIPOCKTHO-KOHCTPYKTOPCKAs, MPOU3BOACTBCHHO-TCXHOJIOTHYCCKA,
MOHTaXHO-HaJIaA04YHas1, CCPBUCHO-OKCIINIyaTallMOHHAA, OPpTraHU3allMOHHO-YIIPAaBJICHUCHCKAs.

®OH/I OHEHOYHBLIX CPE/ICTB

MO JUCLUTJIUHE

«IIporpaMmmMupoBaHye U OCHOBBI AJITOPUTMHU3ALMID)

Cocrag: 1. [lacriopt ¢oHIa OLIEHOUHBIX CPEICTB

2. OnurcaHue OLEHOYHBIX CPEJCTB

CocTraBuTeb:

K.T.H., 10u. Cugoposa M.H.

Mocksa, 2022 rox



1. HACHOPT ®OHJIA OHEHOYHBIX CPEJICTB
YYEBHOU JUCTIUITJIMHBI

«[MIPOTPAMMMUPOBAHHUE 1 OCHOBbBI AJI'OPUTMU3ALIUN

KOMIIIEKT KOHTPOJIBHO-OIIEHOYHBIX CPEACTB NpPEIHAa3HA4YEH ISl IPOBEPKH
pe3yJIbTaTOB OCBOEHUSI Y4eOHOH nucuuiuinHbl «lIporpaMmupoBaHHME U OCHOBBI
QITOPUTMHU3ALMN» OCHOBHOM 0Opa3oBaTeIbHOM NporpaMmbl OakamaBpHara IO
HarpasJiaeHuIo moArotoBku 27.03.04 "YupasieHue B TEXHUYECKUX CUCTEMaXx .

B pesynpraTre KOHTpOJsIT W OLUEHKM 1O Y4YeOHOM JIUCUUIUIMHE

OCYILECTBIISIETCS KOMIUIEKCHAS ITPOBEPKA CIAEAYIONIUX KOMIETeHIIUN (Tabauna 1).



NOKA3ATENWU YPOBHSAA COOPMUPOBAHHOCTU KOMMNETEHLIUA

Tabauma 1

HporpaManOBaHMe N OCHOBBI AJITOPUTMHU3AIINN

DI'OC BO 27.03.04 "Ynpasjienue B TEXHHYeCKHX cucTemax"

B mpormiecce ocBOSHHS JAHHOW JUCIHMILINHBI CTYACHT (DOPMUPYET U AEMOHCTPUPYET CIEMYIOINE KOMIeTeHIMH!

TCXHOJOTUU, MCTOJbI U
CpeaCcTBa KOHTPOJIA,
ITMarHOCTHUKH U
YIIpaBJICHHS,
IIPUTOQHBIE JUIS
MPaKTUYECKOT O
MpUMeHeHus B cepe
cBOEH
rpodecCHOoHaATBHON
ITeATETbHOCTH

pa3pabaThiBaTh AITOPUTMBI PEIICHHUS
33124 MPUMEHHUTENBHO K MPOIIeccaM
U CHCTEMaM YIIPaBICHUS
TEXHUYECKUMH (TEXHOJIOTUIECKUMHU)
00BbeKTaMu

HCIIONIB30BATh SA3BIK
POrPaMMHUPOBAHHUS JIJIS CO3IaHUSI
IIPOTrPaMMBbl

BJA1€CTh:

OCHOBHBIMH TEXHOJIOTUSIMH
IPOrpaMMHUPOBaHHUS

HaBBIKAMH YTECHUS M COCTABIICHHUS
TEXHUYECKON JOKYMEHTAIUK Ha
MPOrpaMMHBIN IPOIYKT

BaHATUA

KOMIIETEHIIMHN IlepeyeHb KOMIIOHEHTOB TexHoJsiorus Dopma CTeneHun ypoBHei 0CBOEHHSI KOMIIETEHIUIH

NH- DPOPMYJINPOB- ¢opMupoBaHU (OLIEHOYHOTO

JIEKC KA A1 cpencTBa*™

[KOMIIeTeH M

OIIK-6 [crtocoOHOCTh 3HATH: UTICKIIHS, 0, Ba3zoBblii ypoBeHb:
pa3palaTbiBaTh 1 ® CTPYKTYpBI JIAHHBIX, HCIONb3Y€EMbIE (CaMOCTOATENIbH  [IP, BOCIIPOM3BOJCTBO  TMONYYEHHBIX 3HAHHMH B  XOJe
MCIIO0NIL30BaTh AJISL IPENICTABICHHS TUTIOBBIX ast pabota, Yo, TEKYIEro KOHTPOJIS; yMEHUE PEeIllaTh THIIOBBIC 33/1a4H,
QIITOPUTMBI 1 MH()OPMATMOHHBIX 00BEKTOB madopatopusie [T, NPUHHMATS TPOBECCHOHATBHBIE W YIPABICHUECKHE
TpOTPaMMbL, ® THIIOBBIC ANTOPHTMBI 06paGOTKH pabors, LIP, PELIEHUs. 10 WM3BECTHBIM AJIrOPUTMaM, IIPABUIAM M
COBpPEMEHHbBIE TTAHHBIX CEMHUHApPHI U J1C, MeTOHKAM
WH(GOpPMAITIOHHBIS yMeTh: npaktuyeckue  [KP

IToBbIIEHHBIA YPOBEHD:

MIPAKTUYECKOE NPUMEHEHHE IIOJYyYCHHBIX 3HAHUH B
MpPOLIECCe  BBITIONHEHHUS JTA0OpaTOPHBIX padoT W
KypcOBO#l pabOTbI; TOTOBHOCTh PEIIATh NPAKTHYECKHE
3aJa4u TOBBILIEHHON CIIOKHOCTH, HETUIIOBBIE 3aJauH,
NPUHUMAaTh Npo(eccCHOHaTIbHBIE W YIIPABICHYECKHE
pelleHHs B YCIIOBHUAX HETIOJHON ONpenesieHHOCTH, IpH|
HEJOCTaTOYHOM JOKYMEHTaJbHOM, HOPMAaTHBHOM U
METOIUYECKOM O0eCTIeYeHIH

**_ CokpaiteHus (OpM OIIEHOYHBIX CPECTB CM. B mpuiioxenuu 2 k PIT.



2. OIIMCAHME OHEHOYHBIX CPEACTB

YYEBHOM JUCHUILIMHBI
«ITPOTPAMMMPOBAHUE U OCHOBBI AJITOPUTMHU3ALIN»

Bapuanrt Ousiera 174 3a4era

MUHUCTEPCTBO OBPA30OBAHUS U HAVKU POCCUMCKOI OEJIEPALIN
DOEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXXIEHME BBICIIEI'O OBPA3SOBAHIS
«MOCKOBCKHWH NOJIUTEXHUYECKUIA YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

dakynbTeT MalIMHOCTPOEHUS
Kadenpa «ABromaruka 1 ynpaBieHUE

BWJIET Ne ZZ
JUIs TIPOBEJICHUS 3a4€Ta 10 JUCLUIIIIMHE

«HporpaMMHpOBaHne 1 OCHOBBI aJITOPUTMH3ALUN >
Kypc 2, cemectp 3

1. 3ammra mporpaMMHOro 00€eCreyeHusl.
2. CranpmapTu3anus aaropuTMOB.
3. ANropuT™m IMKJIA C yIPaBISIONICH TepeMEHHOM.

buner paccMOoTpeH M yTBep:k/IeH Ha 3acelaHiH Kadeapsbl.

[Mporokomor « T » MM 20XX r. NeYY

3aB. kad. «ABTOMAaTHKa U yIIpaBICHUE) /




BapuanTt Oustera 1151 3Kk3aMeHa

MUHUCTEPCTBO OBPA30OBAHUS U HAVKN POCCUMCKOM OEJIEPALIU
DOEJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXXIEHME BBICIIEI'O OBPA3SOBAHIS
«MOCKOBCKHH NOJIUTEXHUYECKUIA YHUBEPCUTET»
(MOCKOBCKHWH ITOJIUTEX)

dakynbTeT MAIIMHOCTPOCHUS
Kadenpa «ABromaruka v ynpaBlieHUE»

3K3AMEHAIIMOHHBINA BUIET Ne ZZ
JUIsL IPOBEJIEHUS IK3aMEHa 110 JUCLUILINHE

«I[IporpaMMHupOBaHNE U OCHOBBI AJITOPUTMHU3 AL
Kypc 2, cemectp 4

1. OueHka ClI0)XKHOCTH TPOTpamM.
2. Yxazatemu B C/C++.
3. IIporpamMMupoBaHne MUKINYECKUX AITOPUTMOB.

buner paccMOTpeH U yTBEPXkKJICH Ha 3aceTaHuu KadeIphl.
[Mporokonmor « JJI » MM 20XX r. NeYY

3aB. kad. «ABTOMaTHKa U YIPABICHUE /




Ilepeuenns BonmpocoB K 3auety (3 cemecTp)
(xox xommetennuu OITK-6)
Otansl peuieHus 3a1a4 Ha OBM.

Omnpenenenue anroputma. CBoiicTBa anropurMma.

CnocoObl ipeicTaBiieHns anropuTMoB. [Ipumepsr.

3anuch anropuTMoB 0s10K-cxemamMu. OCHOBHBIE 3JIEMEHTHI OJIOK-CXEM.
CrannapTu3anus alropuTMoB.

OcCHOBHBIE AITOPUTMHUECKUE CTPYKTYpHI. [Ipumepsr.

AnroputMmsl ¢ BeTBieHueM. [Ipumep anropurma.

AJ'II‘OpI/ITM OHKJa C IIPCAYCIIOBHUCM. HpI/IMCp aJIropuTrma.

© 0o N o g~ w N E

AJITOPUTM LIMKJIA C TOCTycnoBUEM. [Ipumep anropurma.

10.Anroputm HMKIIa ¢ ypasisoiei nepemerHoi. [Ipumep anroputMma.

11.MeTtoibI pa3pabOTKU U aHAIKM3a aITOPUTMOB.

12.513p1KM IPOrpaMMUPOBAHUS: KIIACCU(PUKALINAA U OCHOBHBIE XapaKTEPUCTHKHU.

13.CocTaB anropuTMHUYECKOTO SI3bIKa (CHMBOJIBI, JIEKCEMBbI, BHIPAXKEHUS,
ONepaTopbl, B3AUMOCBSI3b 3JIEMEHTOB).

14.Cuctemsl porpammupoBanus. [lousTue, knaccuduxaius, IpuMepsbl.

15.Cxema 00pabOTKHM NPUKIAIHBIX IPOTPaMM B cpezie a0CTPaKTHON CUCTEMBI
MIPOrPaMMHUPOBAHUS KOMITUIIMPYEMOTO THMA (BBOI, TPAHCIISIIINSA,
KOMITOHOBKA, BBITIOJTHEHHE).

16.IIporecc TpaHCIAUU ¥ KOMITUIISITUH.

17 .nTerpupoBanHas cpeia nporpaMMupoBaHust (IOHATHE, CTPYKTYpa,
MIPUMEPBHI).

18.CtpykTypa nporpamMmmsi.

19.06paboTKa MacCUBOB.

20.IIporpammupoBaHue BETBALIUXCS AJITOPUTMOB.

21.IIporpamMmmMupoBaHue HUKINYECKUX AIITOPUTMOB.

22.ba3oBbie TuIbl JaHHBIX si3b1ka C/CH+.

23.DopmaThl BbIBOJA JaHHBIX si3bika C/C++.

24 .Yxazarenu B C/C++.

25.Ctpyktypsl B C/C++.



Ilepeyenb BONpPoOCoOB K 3k3aMeHy (4 cemecTp)
(xox kommnerenuu OITK-6)
[IpocThie CTPYKTYpHI ¥ TUIIBI TaHHBIX.

JInHEenHpIe CTAaTUYECKUE CTPYKTYPHI TAHHBIX.
BpeMeHHbIe CTPYKTYpPbI JaHHBIX

CocTaBHbIE JIMHEWHBIC TUIIBI JAHHBIX.
CocTraBHbBIC HENIMHEWHBIC TUIIBI JTAHHBIX.
BHemHue cTpyKTyphl TaHHBIX.

Metonabl COPTUPOBKH JaHHBIX.

MGTOI[BI COPTHUPOBKHU MACCHUBOB.

© 0o N o g~ w N E

OpnHOMEpHbIE MAaCCUBBI: 33J1a4M MIOUCKA, 3AMEHBI U IEPECTAaHOBOK

AJIEMEHTOB MacCHBa.

10./IBymepHBIE MacCHUBBI: 3aJ]a4i TTOMCKA, 3aMEHBI 1 CYMMHUPOBAHUS JIEMEHTOB
JBYMEPHOT'O MacCHBa.

11.AnropuT™Mbl IOUCKA B TUHEHHBIX CTPYKTYpPAX.

12.Anroputm nepebopa ¢ BO3BpaTOM.

13.PekypCuBHbIE aITOPUTMBI.

14 3amura nporpaMMHOro o0ecrneyeHusl.

15.CoBpeMeHHbIe aITOpUTMBI 0OPabOTKH TAHHBIX.

16.11apannenbHbIe aaTOPUTMBI.

17 ITapannenbHbIid MOUCK.

18.I1apannenbHbie aIrOpUTMBI Ha Tpadax.

19.T1apannenpHast COPTUPOBKA.

20.01enHKa CIIOXXHOCTH mporpamMM. Kputepun olieHKH CIOKHOCTH MTPOrpaMM

21.0T1nanka mporpamm.

22.01eHKa allrOpuTMOB COPTUPOBKH.

23.01eHKa cll0XHOCTH rporpamm. [IpocTpaHcTBEeHHAs CI0KHOCTb.

24.01eHKa CII0KHOCTH TIporpamMM. BpemeHHast CJ105KHOCTb.

25.01eHKa CII0KHOCTH MporpaMM. ACUMIITOTHYECKAs! OLICHKA CIIOXKHOCTH.

26.Knaccudukanus ommboK 1Mo 3Tamy 00padOTKH IPOrpaMM.

27.TectupoBaHUE TPOTPAMM.



28.Hucxopsias u Bocxosias pa3padboTka IporpaMMHOTO 00eCIIeUeHHUS.
29.TexHoNOTHS BU3yaJIbHOTO IPOTPAMMHUPOBAHUSL.

30.YpoBHU S3BIKOB MPOTPaMMHUPOBAHUSI.

31.I1pouenypHas napagurma nporpaMMUpPOBaHHSL.
32.00beKTHO-OPUEHTHPOBAHHAS MTapaAUTrMa IpOrpaMMUPOBaAHUS
33.TexHosnorust BU3yajabHOTO MPOTPAMMHUPOBAHHUSL.

34.TexHonoruu AJsl CO3AAHMSI U paOOTHI MHTEPHET MPHIIOKEHHIA.

35.TexHONOTUS CTPYKTYPHOTO IIPOTPAMMUPOBAHUSL.



Ilepeyenn 1a60paTOPHBIX PadOT

Ne Koa-Bo
HaumenoBanue OcHamenue
n/n 4acoB
[IporpamMMupoBaHue JIMHEHHBIX aJTOPUTMOB
1 Ha si3bike C. 2
[IporpamMmmupoBanme BETBSIIUXCS u
2 LUUKINYECKUX aIrOpuTMOB Ha s3bike C 2
MaccuBbl. IIpumeHeHue MaccuBOB IS
3 MOCJIEIOBATEILHOTO XPAaHEHUs HECKOJIbKHUX 2
SHAYCHUI Ha s3b1Ke C [TepconanbHbIE KOMIBIOTEPHI
4 MeTo 161 COPTUPOBKH MacCHBOB CAcTeMHKIE TpeGoBAHMA K 2
000pyI0BaHUIO:
. .
c SV — Hpouevccop C TaKTOBOM 5
yacrorou 1,6 I'T'y mim
6 Pabora ¢ pyHKImMIMU OonbLueit 2
e O3V oobemom 1 I'b (1,5
. Pabora ¢ daiimamn. Yrenne u3 dailna. | ['B s paGorsl Ha )
3anucs B Qait. BUPTYaJIbHON MAIIUHE)
e 5 I'b nocrynHoro
8 PaGora ¢ TekcTOBBIMH U OMHApHBIMU Aocty 2
dbaitamu MIPOCTPAHCTBA HA KECTKOM
9 CHMBOJIbHBIE IEPEMEHHBIE U CTPOKH. AUCKE 2
e KecTkuii quck ¢
10 | [IpeobGpaszoBanue 1 (GOpMaTUPOBAHUE CTPOK | wyacTOTOM BpareHus 5400 2
B C. 00/MuH
11 | [lpumeHenue CTpyKTyp. o Biieokapta ¢ 2
n xKoit DirectX 9 u
[lepemennpie u TUNBl JOaHHBIX B CH++. OAVICPAKKO ectX 9
12 ®yHKIMU BBOAA-BBIBOA CiN, COUL. PaspCIICHU SKpaHa HE 2
menee 1024 x 768
13 | [lpumenenune maccuBos B C++. 2
IIporpamMmmMHoe obecrieueHne
Oynknuu B C++.
14 YHI CBoboHas 2
— KpoccriathopMeHHas cpeaa
++.
15 | Tpumencnne ykasatencii B C pazpabotku. Code::Blocks. 2
16 | Paspaborka nunamuyeckux maccusoB B C++. 2
17 | PaspaboTka mporpaMmbl ¢ KOHCTPYKTOPaMH 2
U JIECTPYKTOPaMH.
18 | Pabota ¢ daiinamu B MOTOKOBOM pEXUME. 2
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10.
11.
12.

13.
14,
15.

16.
17.

18.
19.
20.
21,
22,
23.
24,
25,
26.
217,
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

IIpuMepHbIii TepeveHb BOMPOCOB I YCTHOro onpoca (OITK-6)

Kak co3nmaTe HOBOE KOHCOIBHOE MPUIIOKEHUE?

Kakoe pacmupenue uMeroT nporpammsl Ha C++7?

YTo Takoe KOMITHIISIIIS?

Kak ckoMmumupoBath mporpamMmy?

Yro Takoe otnaaka’?

Jl51s yero mpuMeHsieTcst KiroueBoe cioBo void B C++7?

Yro takoe main() B C++?

C nmoMmol1IpI0 Yero MOoKa3bIBAETCsl HA4allo U KOHeEI Tesla GyHKIMU WIH Kiacca
B C++?

KakoBa ponb koMMeHTapueB?

Kakue aBa BU1a KOMMEHTApPUEB CYIIECTBYIOT?

UyBCTBUTEJEH JIU K PETUCTPY SA3bIK porpammupoBanusi C++?

MOXHO 7M1 BBIBOJUTH Ha YCTPOMCTBO BBIBOJIa TEKCT HA KUPWLIUIE MPHU
HallMCaHWW TIPOTpaMM Ha s3bIke TporpammupoBanms C++ B cpeme
Code::Blocks?

Yro Takoe 0JI0K KOMMEHTapHUEB U KOTJa OH IPUMEHSETCA?

KaxkoBa crpykrypa nporpamMm Ha C++ 1 4TO TakO€ XOPOIIUM CTUIIb?

Yro Takoe IUpEKTHBA IMpemporeccopa M KakoBO €€ (PYHKIMOHAIbHOE
npeaHa3HaueHue?

UYro Takoe ycioBue?

K uemy mnpuberator, Korjga BO3HHUKAET HEOOXOJUMOCTh TOBTOPHOTO
HCIOJIb30BaHUs ONEPaTOPOB?

Kakue TuMbl IUKIIOB CYIIECTBYIOT?

Kak pabotaet mukn tumna while?

B uem oTnnuue npunnmna padots! 1ukia tuna do...while ot while?

B kakux ciydasx nmpuMeHsroT Uk tTuna do...while?

YT0 Takoe OTHOMEPHBIA MACCUB?

Kak HymepyroTcst 2eMeHTsl MaccuBa’?

Kak pa3smemaercst MaccuB B MAMSTH KOMITbIOTEpa?

C mOMOIIIBIO YeTO OCYIIECTBIISETCS JOCTYI K KOKIOMY dJIEMEHTY MaccuBa?
Kak 3amaercs pa3MepHOCTh MaccuBa?

Kak 3amaercs pa3MepHOCTh MaccHBa MPH MOMOIIY KOHCTAHTHI?

Kak mpon3BoaANTCS BEIUKCIICHHE CYMMBI DJICMEHTOB MaccuBa?

Kak paboTtaeT copTupoBKa MacCuBa MPOCTHIM BEIOOPOM?

Kak paGoTtaeT MeTo1 My3bIpbKOBOM COPTHUPOBKU?

UTto Takoe AByMEpPHBIN MacCUB?

UYrto Takoe ykas3aTeisb?

Kak npoucxoaut mobaiToBoe cMeIieHue Mpy UCTIOIh30BaHUN yKa3aTenen?
UYro Takoe QpyHKuIMs?

Kaxk HazwpiBaeTcst undopmarus, nepenapaemas B GyHKIUIO 1711 00paOOTKu?
O0s13aTeNBHO JIM ONUCHIBATH (OOBABIATE) QYHKIIUIO Mepe]l €€ BHI30OBOM?

UTto Takoe XOpOIIUid CTUIIb IPOrPAMMHUPOBAHHUS?

Kak ocyuiecTBisieTcst nepenaya napameTpoB B PyHKIHIO?



39.
40.
41.

42.
43.

44,
45,
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21.

22.

23.

24,

25.

Kak BrInosHsIeTCS TIepeaada mapaMmeTpoB Mo 3HAYEHUIO?

Kak BbInonHsI€TCS Niepeaada mapaMmeTpoB Mo ajipecy?

Kakumu nBymst criocoO0aMu BEITIOHSIOTCS OTIEpAIliy pacipeIeeHus maMsITh
B Cu C++?

Kakue cymecTByroT aBa croco0a XpaHeHUs WH(OpPMAIMU B ONEpPATUBHON
mamsata [1K?

Kak ocymiecTBisieTcss padoTa ¢ ITMHAMUYECKOW MaMsThio B C++?

Kak ocymiecTBisieTcst mpoBepKa Ha BbIJEICHUE TTaMsITH?

Kakum o6pazoMm peanusyercs paboTa ¢ JBYMEPHBIMH JTHHAMHUYCCKUMH
MaccuBamu B C++7?

IIpuMepHbIii MepevyeHb TeM J0KJIaA0B (mpe3eHTanmii) (OIK-6)

Oco0eHHOCTH COBPEMEHHBIX METOI0JOTMI U TeXHONorui pazpadotku [1C.
TexHonorus cO0OpOYHOro MPOrpaMMHUPOBAHUS.

HamnpaBnenust pa3BUTHSL 1 MOJEIN KOHLETIIUU OTKPBITHIX CUCTEM.
Oco0eHHOCTH U BO3MOKHOCTH Internet-TeXHOJIOTHH.

OcobeHHocTH ¥ BO3MOXKHOCTHU Intranet-TeXHOJIO0rUH.

HNHcTpyMeHTalIbHBIE CPECTBA CO3AaHus Intranet-puioKeHHil.

TexHonoruu napamieibHOro IporpaMMHUPOBAHUSL.

KoMnoHeHTHBIE TEXHONIOTHH U pa3paboTka pacnpezaeneHHoro [10.
PykoBOACTBO MpOrpaMMHBIM ITPOEKTOM.

TexHonorum KouieKTUBHOM pa3padotku I10.

PedakTopuHr mporpaMMHOT0 00eCTICUeHHUSI.

bricTpas pa3paboTka mporpaMMHOTO 0OECTICUCHMUSI.

VYrpaBneHue puckaMu MPOEKTOB MPOTPAMMHBIX CPEJCTB.

VYrpaBieHue Ka4eCTBOM POEKTOB MPOrPAMMHBIX CPEACTB.

Opranuzaius KOJUIEKTUBHON pabOThI IO CO3AaHUIO MPOEKTOB.

Oco0eHHOCTH TEXHOJIOTUN IPOU3BOICTBA MMPOTPAMMHBIX NMPOTYKTOB.
NHCTpyMEHTapuil TEXHOJIOTUH ITPOrPaAMMUPOBAHUS.

[IpombIluieHHBIE TEXHOIOTUH MTpoekThpoBaHus [10.

Hamnpagiienust pa3BUTHS TEXHOJIOTUM ITPOIPAMMHUPOBAHUSL.

Metononorusi THOKOW pa3pabOTKuM mporpamMmMHOTO oOecrieueHust (Agile
Development Method).

Pa3zpabotka MPOTPaMMHOTO obecrieueHust c HCIIO0JIb30BaHUEM
’KCTpeMaIbHOro nporpammupoBanus (Extreme Programming).

PazpaboTka nmporpaMMHOTr0 oOecredeHus C MCMOJb30BAHUEM METO0JIOTMH
SCRUM.

Pa3paboTka MpUKIATHOTO MPOTPAMMHOIO OOECHEYEeHHUs] C MCIOJIb30BaHUEM
texnosorun TDD (test-driven development).

[Ipumenenue Mmetonosiorun pedakropunra (Refactoring) mpu paspabotke
IPUKIIATHOTO MPOTPAMMHOI0 00ECTIEUEHHUS.

[Tpumenenue meromonoruu Pattern matching mpu pa3paboTke MpPUKIATHOTO
MIPOTrPAMMHOTO OOECIIeYEHUSI.



TeMbl KypcoBbIX padoT

Tema 1.

BBecTu MaccuB CTPYKTyp B COOTBETCTBMM C BapuaHTOM. PaccopTupoBaTh
MacCuB B ali()aBUTHOM TIOPSIKE MO TEPBOMY IOJIO, BXOMSIIEMY B CTPYKTypy. B
IporpamMMme peam30BaTh MEHIO:

1) BBox MaccuBa CTpyKTyp;

2) CuuTath MacCUB CTPYKTYp U3 ¢aiina;

3) CopTupoBKa MaccuBa CTPYKTYD;

4) Tlouck B MaccuBe CTPYKTYp 1O 3aJaHHOMY ITapameTpy;
5) 3MeHeHue 3a1aHHOM CTPYKTYPHI;

6) YnaneHue CTpyKTyphl U3 MAaCCHUBA;

7) BbiBOJ Ha BKpaH MaccuBa CTPYKTYD;

8) CoxpaHeHue MaccuBa CTPYKTYp B aii;

9) Brixos.

Tema 2.

ChopmupoBaTh OWHApHBIA (alil K3 AIEMEHTOB, 3aJJaHHOM B BapHUaHTE
CTPYKTYpHI, pacnieyaTaTb €ro COJAEPKUMOE, BBITIOJHUTH J00aBICHUE 3JIEMEHTOB U
MOUCK MO OJJHOMY M3 MTapaMETPOB B COOTBETCTBUHU CO CBOMM BapHaHTOM.

dopMupoBaHue, Tie4aTh, JA00ABICHUE, TIOMCK JJIEMEHTOB U  BBIOOP
XKermaemMoro AeicTBus oGopMuTh B BUAE OTAeNbHbIX GyHKuMiA. [Ipemycmorpersb
coobmieHusi 00 omuOKax MNpu OTKPHITHH (haijia W BBIMOTHEHUU OIEPAIIHiA
BBO/1a/BBIBOJIA.

BAPUAHTBI CTPYKTVYP

1. Crpykrypa «CECCHS». BemnoMocTh CTYACHTOB, CAABIIMX CECCHIO,
cogepxutr: @D.M.O. cTyneHTa M €ro OIEHKA MO0 TNATH IpeaIMeTaM.
OnpenenuTs cCpenHUiA 0all M0 YHUBEPCUTETY U BBIBECTH CITUCOK CTY/JIEHTOB,
CpelHuii 0ajuT KOTOPBIX BBIIIE CPEeIHEro Oalia o yHusepcurtery. [lepBeiMu
B CIIMCKE JOJDKHBI MATH CTYAEHTHI, CAABIIME BCE 3K3aMeHbl HA 9 u 10,
UCIIOJIb3YS CO3IaHHOE MEHIO.

2. Crpykrypa «YCIIEBAEMOCTb CTYJAEHTOB». Benomocts 00
YCIIEBAEMOCTH CTYAEHTOB COJEpKUT: HOoMmep Tpynmbl, @.MN.O. cryneHra,
OIICHKH 3a TMOCJIEAHIOI CECCHI0. BBIBECTH CUCKH CTYACHTOB IO TPyIIaM B
NopsiJIKE YObIBaHUS CpeIHETo 0asuia, UCIONb3Ys CO3aHHOE MEHIO.

3. Crpykrypa «PACIIMCAHHUE PEMCOB». B chpaBouHO# aBTOBOK3aia
XpaHUTCS pacHUCaHUEe JABIKEHUS aBTOOYCOB. JIyst Ka)x0ro pelica yKa3aHbI:
€ro HOMep, TUIl aBTOOyca, MYHKT HA3HAUCHWS, BPEMsl OTIIPABICHUS U
npubbiTHs. BpiBecTu wuHPOpManui O peicax, KOTOPHIMH MOKHO
BOCIIOJIB30BATHCS JJI MPUOBITHS B MyHKT HA3HAUCHUS PaHBINE 3aJaHHOTO
BPEMEHHU, UCIOJIb3YS CO3/IaHHOE MEHIO.

4. Crpykrypa «TEJIE@OHHBIE TAPU®bI». Ha wmexnyroponnoin ATC
uH(pOpMaIUsl O pa3roBOpax COMEPKHT: JaTy pPa3roBopa, KOJ W Ha3BaHUE



ropojia, Bpemsi pazroBopa, Tapud, Homep TenedoHa B 3TOM ropojie 1 HOMEp
Tenegona aboHeHTa. BpiBecTH 1O KaxkaoMy TOpoay ooOiiee Bpems
pPa3roBOpPOB C HUM U CYMMY, UCIIOJIb3YsI CO3/IaHHOE MEHIO.

5. Crpykrypa «CIIOPTCMEHbBI». Uudopmarus 06 ydacTHUKAaX CIIOPTUBHBIX
COPEBHOBAHMI COAEPKUT: HAUMEHOBAaHUE CTPAHbl, HA3BAHHE KOMAH/IbI,
®.1M.0. urpoka, ero WrpoBOoid HOMEp, BO3pacT, poCT U Bec. BriBecTH
uHGOPMAIIMI0O O CaMOM MOJIOJOM, POCIION M JIETKOW KOMaHE, HCIOIb3Ys
CO3[IJaHHOE MEHIO.

6. Crpykrypa «BUBJIMOTEKA». Jlnsg kHUT, XpaHSIUXCi B OMOIHOTEKE,
3aa10TCS: PETUCTPALMOHHBIN HOMEp KHUTH, aBTOp, HA3BAHUE, IO/l U3JIaHUs,
U3/1aTeJIbCTBO, KOJIMYECTBO CTpaHUIl. BbIBECTH CNHCOK KHHUT ¢ (pamMuIusIMu
aBTOpPOB B al(aBUTHOM TMOPSAKE, H3JAHHBIX TMOCIE 3aJaHHOTO TO/Ja,
UCITIOJIb3YsI CO3/IaHHOE MEHIO.

7. Crpykrypa «[MTPOAYKIUA». Pa3nuunbie 1exu 3aBoja BBIMYCKAIOT
MPOAYKINIO HECKOJBKAX HauMEHOBaHHU. CBEAEHHS O BBINYIIEHHOU
NPOAYKUMU BKJIIOYAIOT: HAMMEHOBAHUE, KOJIMYECTBO, HOMep Iexa. Jlms
3aJIaHHOTO LI€Xa HEOOXOJMMO BBIBECTHU KOJMYECTBO BBIMYUIEHHBIX W3AEITUN
N0 KaXJI0OMy HAMMEHOBAHUIO B MOPAJIKE YOBIBAaHUS KOJIMYECTBA, UCIOJIb3YS
CO3JaHHOE MEHIO.

8. Crpykrypa «COTPYIHUKN». Madopmarus o COTpyTHUKAX TPEATPUITHS
conepxkut: ®.M.O., HOMEp oOTHEena, JOKHOCTb, JaTy Hadaja paboThL.
BbiBecTH CnMCKM COTPYAHHMKOB MO OTHENAaM B IMOPsIKE YObIBaHHUS CTaxa,
UCITIOJIb3YsI CO3/IaHHOE MEHIO.

9. Crpykrypa «ABUTYPUEHT». BemoMocTs aOUTYpHUEHTOB, MPOIICAIINX
LEHTPAIIN30BAaHHOE TECTHUPOBAHWE W IOCTYNAIOIIMX B YHHUBEPCUTET,
conepxkut: ®.MUN.O., ampec, Oamipl mo TecTupoBaHuio. OmnpenenuThb
KOJIMYECTBO aOUTYypHUEHTOB, NpOXHUBAKOMMX B TI.MuHCKe M HaOpaBLIMX
KoJuuecTBo OaymioB He Huke 280, BbIBeCTH MX (paMUIUU B an(paBUTHOM
NOPSIJIKE, UCTIONb3YS CO3JaHHOE MEHIO.

10.Ctpyxrypa «PACIIMCAHUE ABUOPEMCOB». B cripaBouHoii aspornopra
XpaHHUTCS paclUCaHUE BbUIETA CAMOJETOB Ha cienyroumme cyTku. Jls
KaXJOTO peiica yKa3aHbl: HOMEp peiica, TUIl caMOJIeTa, MYHKT Ha3HA4YeHUs,
BpeMsl BblUIeTa. BhIBECTHM Bce HOMEpa pPEWCcOB, THUIBI CAMOJIETOB U BpEMs
BbUIETA ISl 33JaHHOTO NYHKTa HAa3HAYEHUs B TMOPSAJKE BO3paCTaHUS
BPEMEHU BBUIETA, UCIIONIB3YS CO3AAHHOE MEHIO.

11.Ctpykrypa «BWJIETBI». ¥V angMuHHCTpaTOpa KEIE3HOJOPOKHBIX Kacc
XpaHuTcs HHQOpMalMsi O CBOOOJHBIX MeCTax B TI0€3/1ax JaJbHETo
CIIEIOBaHMsI Ha OMIDKAWIIyI0 HENEedIl0 B CIENYyIolleM BHUE: JaTa BbI€3Aa,
OYHKT Ha3HAu€HUs, BpEeMsl OTHPABIEHUS, YHUCIO CBOOOJHBIX MECT.
OprkomMurer MEKTyHAPOIHOU KoH(epeHu oOparaeTcs K
aIMUHUCTPATOPY C MPOCKOOI 3ape3epBUpOoBaTh M MecT 10 ropojaa N Ha k-if
JIEHb HEJIEIM CO BPEMEHEM OTIIpaBJIEHUS MOe3/1a He o3/Hee t YacoB Bevepa.
BoiBecT Bpemsi OTHpaBlI€HUS WJIA COOOIIEHHE O HEBO3MOXKHOCTH
BBITNIOJIHUTD 3aKa3 B MOJHOM 00bEME, UCIIOJIb3YS CO3/IaHHOE MEHIO.



12.Ctpykrypa «BUBJIMOTEKA». B 0OuGnamoTexke uMeeTcs CIHUCOK KHHUT,
KaXJasl 3alUCh KOTOPOTO COAEPXKHT: (haMUIINIO aBTOpa, Ha3BaHWE KHWTH,
ron u3naHusg. BeiBectm MHPOpMANUIO O KHHWTaX, B HA3BaHUH KOTOPBIX
BCTPEYAETCS 3aJIaHHOE KIIFOUEBOE CIIOBO (BBECTH C KJIABHATYPHI), UCIIOIb3YS
CO3JaHHOE MEHIO.

13.Ctpyxktypa «ABTOMOBWJIM». B  wmarasuHe wuMeeTcs  CIHCOK
NOCTYNUBIIMX B MpoAaxy aBTomoOmied. Kaxnmas 3ammch 3TOro crmcka
COJIEPKUT: MapKy aBTOMOOWJISI, CTOMMOCTb, pacxoi TorumBa Ha 100 kw,
HAJIC)KHOCTh (YHCIIO JIeT 0e30TKa3HOM paboThl), KOMGOPTHOCTH (OTIMYHAS,
Xopolas, YJIOBJIETBOpUTEIbHAs). BpiBecT mepedeHb aBTOMOOUIIEH,
YIOBJIETBOPSIONIMX TPEOOBAHUSAM TOKYIATENsl, KOTOpPbIE BBOIATCS C
KJIABUATyphl B BHUJE HEKOTOPOrOo HHTEpBaJla JOMYCTUMbBIX 3HAYCHUH,
UCITIOJIb3YsI CO3/IaHHOE MEHIO.

14.Ctpykrypa «BAKAHCHUWN». Kaxmas 3anuch clicka BaKaHTHBIX pabOunxX
MECT COJEPKUT: HAMMEHOBAaHUE OPTaHU3alUU, JOJKHOCTh, KBATM(PUKAIUIO
(pa3psg uau 00pa3zoBaHue), CTaX PabOTHI MO CHENUATBLHOCTH, 3apab0THYIO
IJ1aTy, HaJlMuue COIMAJIBLHOTO CTpaxoBaHUs (Ja/HET), MPOJOJIKUTEIbHOCTD
€KEroJIHOr0 OIUIAaYMBAEMOr0 OTIYyCKa. BBIBECTH CMHCOK pabo4yux MeCT B
COOTBETCTBHHU C TPEOOBAHUSIMU KIIMEHTA, UCIIOIb3YS CO3IaHHOE MEHIO.

15.Ctpykrypa «ABUOPENCHI». B TexHmuecKoil ciryx6e adpornopTa HMeeTcs
CIIPaBOYHUK, COJICPHKAIIUN 3alIUCU CIIEIYIOLIEH CTPYKTYPhI: THUIl CAMOJIETA,
roj BbINyCKa, pacxon Troprodero Ha 1000 kM. [Ilns omnpexneneHus
NOTPEOHOCTH B TOPIOYEM TEXHHYECKas CIy»0Oa 3ampaiiiBaeT pachucaHue
nonetoB. Kaxnmas  3anuchk  pacnucaHus — COJIEPKUT  CIEIYIOLIYIO
uH(OpMaIMIO: HOMEp peiica, MyHKT Ha3HA4YeHHs, NaJbHOCThH TOJIeTa.
BriBecT cymMmapHO€ ~ KOJMYECTBO TOpIOYEro, HEOOXoauMoe s
oOecrieueHus MOJIETOB Ha CJIEAYIONIUE CYTKHU, UCTIONb3Ys CO3/JaHHOE MEHIO.

16.Ctpykrypa «YUET ABTOMOBUWJIE». ITIpu nmocranoBke Ha yuet B ['AU
aBTOJIFOOMTENIM YKa3bIBAIOT CJIEAYIOIIME JTaHHBIE: MapKa aBTOMOOWIIS, T'OA
BBIITYCKa, HOMEp JBUraTels, HOMEP Ky30Ba, LBET, HOMepHoU 3HaK, ®.1.0 u
azpec Biajaesbla. BeiBecTH ciiCcOK aBTOMOOMIIEH, TPOXOIAIIMX TEXOCMOTP
B TEKYIIEM IOy, CTPyIIUPOBAHHBIX [0 MapKaM aBTOMOOMIICH. YUeCTh, 4TO
€CJIM TEKYIIUN Toj YETHBIM, TEXOCMOTP MPOXOAAT aBTOMOOUIIU C YETHBIMU
HOMEpaMH JBHUrarejieid, MHaue€ — C HEUYETHbIMM HOMEpPAMH, HCIOJIb3Ys
CO3aHHOE MEHIO.

17.Ctpykrypa «YUET JXKWJIBIIOB». B pomoymnpaBieHHH BEAETCA YYET
JKUJIBLIOB JAHHOTO pailoHa, KOTOPBIA BKIIIOYAET CIEAYIOUIUE CBEICHUS:
yiIula, HOMEp JAoMa, HOMEP KBapTHPbI, METPax, YUCIO KOMHAT, I
KaXJI0ro mnpoxupatomero ykassiBaetcsa: ®UO, pata poxaeHus, aara
MPOMUCKH U BBIIMCKU, OTHOUIEHWE K BIAJEbIly KBAapTUpbL. Omnpenenutb
YHUCJIO MPOXKUBAIOIIMX B OJTHOKOMHATHBIX KBapTUPAX, UCTOJb3Ys CO3/IaHHOE
MEHIO.

18.Ctpykrypa « METEOITPOI'HO3». B meTeonenTpe BeaeTcs HaOI0IeHUE 3a
MOTOJIOM M KaKAbld JIeHb Ha coctosHue 12:00 yacoB neaeTcs 3amuch,
BKJIIOYAKONIAs: J1aTy, aTMOchEepHOe JaBjeHHE, HAPaBJICHUE U CHUIIy BETpa,



00JIAYHOCTh, OCAJIKH, BIAXHOCTh. OMNpeaenuTb IHU C MUHUMAIbHBIM
JABJIEHUEM, UCIIOJIb3Ysl CO3/IaHHOE MEHIO.

19.Ctpyktypa «CTYHAEHTDBI». Cnmcok CTyAeHTOB TpYMIbl COIEPKUT
cienytonryro uHpopMammio: D.UM.O., poct um Bec. BwBectm @.M.O.
CTYJEHTOB, POCT M BEC KOTOPBIX Yallle BCEro BCTPEUAETCA B CIIHCKE,
UCITIOJIb3YsI CO3/IAHHOE MEHIO.

20.Ctpykrypa «KOMIIBFOTEPBI». B mara3une umeercs nepedeHb HOyTOyKOB
C yKa3aHMEM MapKH, II€HbI, THUMa Tpoleccopa, oObeMa ONEepPaTHUBHOM
namaTd, o0beMa JHUCKOBOM MaMSATH M WX KOJWYECTBA. BBIBECTH MONHYIO
CTOMMOCTb BCEX KOMITBIOTEPOB, UCIIOJIb3Ysl CO3IAHHOE MEHIO.

Oo6pa3ub1 BonpocoB u3 GoHIAa TECTOBLIX 3aaHUI

1. CoBOKYNHOCTH NPaBUJ 00Pa30BaHMS LeMOYeK CUMBOJIOB, 00Pa3yI0IINX
HACHTH(QUKATOPBHI, ONIEPATOPHI, ONIEPALMH U APYyrHue JeKCHYeCKHe
KOMIIOHEHTBI SI3bIKA — 3TO

A. CuHTakcuc;
B. Jlekcuka;

C. Andasur;
D. Cemantuka.

2.JIro0ast unpopmanusi, npeacraBjieHHass B GopMaIu30BaHHOM BU/IE U
NPUTOAHAA IS 00Pa00TKM aJITOPUTMOM — 3TO

A. KoHCTaHTHI;
B. JlanHsle;
C. Ilepemennsie.

3.Kakoii 1Mana3oH 3HaYeHUid nMeeT TUII int AJ15 32-pa3psaHbIX
BBIYHCJINTEIbLHBIX CHCTEM:

ot 0 1o 255

oT -32768 o 32767
ot 0 1o 65535

oT 0 1o 4 294 967 295

OOw>

4.Kakoi pasmep B 0aiiTax HMeeT NepeMeHHas BelmecTBeHHoro tumna float

ooOwx>
=00 AN

0

5.Jan maccuB int L[3][3] ={{2,3,4},{3,4,8},{1,0,9} };. Uemy Oyner
PaBHO 3HAYeHHUe djIeMeHTa 3Toro maccusa L[1][2]
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6.I[J'Iﬂ 00bSIBJICHUS pasMepa MacCuBa 10J1:kHa HCITOJIb30BaTHCH ’
MMOTOMY 4YTO OHA A€JIACT Mporpammy 0oJ1ee MacmTaﬁnpyeMoifl

IICPCMCHHAasA

KOHCTaHTa

NMCHOBAaHHAas KOHCTaHTa
CHMBOJI

COwx>

7.11pouecc ynopsiioueHHOro pasMelnieHns 3J1IeMEHTOB B MaCCUBE
Ha3bIBaeTCs

A. CoptupoBka
B. Ilouck

C. IIpoepka
D. U3menenue

8.Kakoii Tun JaHHBIX OTCYTCTBYeT B CH B OT/IMYME OT 00JIbIIMHCTBA APYTUX
SI3bIKOB:

A. Real
B. Integer
C. String
D. Char

9.UnenTudgurarop - 310:

A. mocienoBaTeIbHOCTD JaTUHCKUX OYKB, (P U cUMBOIA «_»,
HAYMHAIOLIASICSA ¢ OYKBBI MJIA CUMBOJIA «_»

B. HensmeHsieMbie OOBEKTHI sI3bIKa (KOHCTAHTHI)

C. mocnenoBaTeabHOCTh JIATUHCKUX U PYCCKUX OYKB

D. cioco0 koaupoBaHus, JOIMMYCTUMbIE TPEOOpPa30BaHus Ha/l 3HAUCHUEM
JTAHHOW MEPEMEHHOMN

10.9T1an, 3aHuMaomuil HandoJIbIIIee BpeMsi, P pa3padoTKe MPOrpaMMbI:

TECTUPOBAHUE
COIIPOBOXICHHE
IPOEKTUPOBAHUE

. IPOTPaMMHUPOBaHUE

E. dopmynupoBka TpeboBaHuUi

COw>



11.01eHKa CJIOKHOCTH JIHHEHHOT0 AJITOPUTMA PaBHA

A. O(1)
B. O(n)
C. O(N?)
D. O(n!)

12.ABTOpPCKOE MPABO HA MPOrPAMMHBII NPOAYKT AeHCTBYET B TeUeHUe

A. Bceil xu3HU aBTOpa 1 50 JIeT moclie ero CMepTu
B. Bceit sxu3nm aBTopa 1 100 51eT mocie ero cMepTH
C. Bceil )xU3HU aBTOpa

13.YT0 BHINOJIHSETCS PaHbIIIe:

A. KOMIWISLINS
B. oTtnmanka
C. KOMIIOHOBKa
D. tectupoBanue
14.Crioco0bI OLIeHKH Ka4YecTBAa:
A. cpaBHEHHE C aHAJIOTaMH
B. Hamuuue qoKyMeHTaIuu
C. onrtumu3zarus mporpaMmbl
D. cTpykTypupoBaH#€e anropuTMa

15.11pouecc ynopsiio4eHHOT0 pa3MeleHUs 3JIEMEHTOB B MacCuBe
Ha3bIBaETCHA

A. CoptupoBka
B. ITouck

C. IIpoBepka
D. Usmenenue

16.Bbipa:kenus - 3TO:

A. KOHCTPYKIIMH, BKJIFOYAIOIINE KOHCTAHTHI (JINTEPalibl), IEPEMEHHBIE, 3HAKU
orepanuii, CKOOKHU Il yIIpaBiIeHUs TIOPSIKOM BBITTOJTHEHHSI OTIepaIni,
oOparieHus K QyHKIHSIM

B. ocHOBHBIE cTpOUTEIBHBIE OJOKH MPOrpaMMBbl; B si3bike CHut+ yKazaHHeM Ha
HaJIM4KE BBIPAXKEHUS CIIY)KUT CUMBOJI «TOUYKA C 3aMsITON», CTOSIIIMIA B KOHIIE
HEro

C. Habop CHMBOJIOB U OIepaluii



D. OIICpaTOpPhbI, BLEIMTOIHAOIIUE OIIPCACIICHHLIC JIEUCTBUS C NEPEMCHHBIMHU

17.Kakoii TMII JaHHBIX oTCyTCTBYeT B CH B OTJINYMeE OT 0OJIBIIMHCTBA APYTHX
SI3BIKOB:

A. Real
B. Integer
C. String
D. Char

18.UnenTuduxarop - 310:

A. mocnenoBaTeNnbHOCTh JAaTUHCKUX OYKB, IM(p U CUMBOJIA «_»,
HAUYMHAIOIAsACSA ¢ OYKBBI WJIM CUMBOJIA «_»

B. HensMeHsieMble 0OBEKTHI sI3bIKa (KOHCTAHTHI)

C. mocnenoBaTeabHOCTh JIATUHCKUAX B PYCCKUX OYKB

D. cnocob koaupoBaHus, JOMYCTUMbIE TPEOOpa30BaHUs HAJl 3HAYEHUEM
JTAHHOM NIEPEMEHHOM

19.Anrtepdeiic

A. npencrapinsier coboit Habop GYHKIINI, KOTOPhIE PEATU3YIOT Ki1acc

B. mpencrasnser coboii onucanue Habopa GyHKIUN

C. mpexacrasisieT co0oii onrcanue Habopa QYyHKIIHI, KOTOPbIE PEATU3YIOT
KJ1acc

D. npencrasnser coboii onucanue Habopa GyHKIUN

20.9Tan, 3aHnMaUUil HandoJibIlee BpeMsi, NpU pa3padoTKe NPOrpaMMbl:

A. TecTupoBaHue
B. conpoBoxnenue
C. mpoekTupoBaHue
D. nporpammupoBanue
E. dbopmynupoBka TpeboBaHUM



[Mpunoxenne 2
K paboueii mporpamme

Hepe'{eﬂb OLCHOYHBIX CPEACTB 110 JUCHUIIJIHHE

«l'[porpaMan()BaHne H OCHOBbBbI AJITOPUTMU3AITUN)

Ne OC

HaunmeHnoBanue
OLIEHOYHOI'0
cpeacrsa

KparTkasi xapakTepucTuka
OLICHOYHOI'0 CPEACTBA

IIpencrasiienue
OLICHOYHOI'0 CPEICTBA
B ©®OC

JlabopaTopHbie
pabotsl (JIP)

OreHka ciocoOHOCTH CTyIEHTa
MPUMEHUTSH TTOJTydeHHbIE paHee
BHAHUS JUIS TIPOBE/ICHNS aHAJIN3A,
OIIBITA, SKCIICPHUMEHTA U BBITTOJTHECHUSI
MOCIIEIYIONIUX PACYETOB, a TAKKE
COCTaBJICHHS BHIBOJIOB

Ilepeuens
nab0paTOPHBIX padboOT U
WX OCHAIIIEHHE

YeTHBIN ompoc,
cobeceqoBaHueE,
(YO)

CpecTBO KOHTPOJISI, OPraHU30BaHHOE
KaK clienranbHas oecena
[eJarornaeckoro pabOTHHUKA C
00yJaIOIIMMCsI Ha TEMBI, CBSI3aHHBIC C
M3y4aeMoOu NTUCIUILIMHOM, 1
[paccarTaHHOE Ha BBISICHEHHE 00BeMa
BHAHWH 00Yy4aroIIerocs Mo
OTIpEICIICHHOMY pas3fielly, TeMe,
rmpo0JyieMe o T.11.

Bormpocs! o
TeMam/paszenam
JIUCTIUTUTAHBI

Tect

(D

Cucrema cTaHAapTU3UPOBAHHBIX
3aJIaHMi, TI03BOJISAIOIIAS
ABTOMATU3UPOBATH MPOLETYPY
M3MEPEHUs YPOBHS 3HAHUN M YMEHUI
00yJaroIIerocs.

doHI TeCTOBRIX 3aaHUN

Jloxnan,
coo0IIeHne

(10)

[TpoayKT CaMOCTOSTEIBHON PabOThI
CTYJeHTa, PE/ICTABISAIONIUI COO0H
IMyOIMYHOE BEICTYILUICHHUE 110
MpeCTaBICHUIO TOTyYSHHBIX
[pE3yIBTATOB PELICHUS ONpeIeIeHHON
y4eOHO- MpaKTUYEeCKOH, yueOHO-
MCCIEN0BATENBCKON WIIM HAYYHOU TEMBI

TeMBIJTIOKITaIOB,
COO00IIECHU

IIpe3enranus
(ITP)

IIpencrasnenue CTyA€HTOM
HapaboTaHHOW MH(OpPMAIMK 11O
3aJaHHOW TeMaTHKe B Buae Habopa
ciaiiioB u cenPPPeKTos,
[OJITOTOBJIEHHBIX B BEIOPAaHHOM
porpamMme

TeMbl npe3eHTanuii

Kypcosas pabota
(KP)

CpencTBo MpoBepKH yMEHU TPUMEHSTH
[TOJTy4EHHBIE 3HAHMSI 110 3apaHee
OINpEAETICHHON METOAMKE JUI PEILICHUS
3a]1a4 WM 3a/1aHU 110 MOIYIIIO MU
MACLUIIIIMHE B LIEJIOM.

KomiuiekT 3aganuii niist
BBIMIOJIHEHUS KYPCOBOM
paboTsI




YcTHbIM onpoc
(3 —3auer, D -3K3aMeH)

/luanor mperogaBaTelis CO CTYACHTOM,
[1e7Th KOTOPOTO — CUCTEMAaTU3ALINS U
YTOUYHEHUE UMEIOIUXCS Y CTyIeHTa
BHAHWH, POBEPKA €r0 MHIUBUIYAIbHBIX
BO3MOKHOCTEM YCBOCHUS MaTepuana

Kommiext Ouneros




CTpykrypa u coaep:kaHue qucuunnnbl «[IporpaMmmupoBanne U OCHOBbI AJITOPUTMHU3AIIUN»
27.03.04 «YnpaBJieHre B TEXHUYECKUX CHCTEMAX)

Ilpunoscenue

(bakaysiaBpmar)
Buasbl yueOHoi padorsl, Dopm
= = § BKJIIOYAsl CAMOCTOSITEJIbHYI0 Buasbl camocrosiTe/1bHON padoThI bl
Paznen § S 2 paGoTy CTYI€HTOB, CTY/IEeHTOB arrect
L =
n/n LK U TPYAOEMKOCTh B Yacax anum
J | II/C | JIag | CPC | KCP | K.P. | K.IL. | PTP | Pedepar | K/p | D | 3
Tperuii cemectp
IIporpammupoBanue Kaxk
COCTABJIMIIOIAS MpoLecca pa3padoTku
NMPOrpaMMHOI0 o0ecredeHus
OO6mrast ~ xapakTepuCTHKa  Tpoliecca
pa3paboTku IIPOrPaMMHOTO
1| o6ecneuenns. Kitouessie JTansl | 3 3 6 9
pa3paboTKH. Monenu mporuecca
pa3palboTKu IIPOrPaMMHOTO
obecriedeHuss. MeToooruu pazpaboTku
MpOorpaMMHOT0 oOecredyeHus. 3ammura
IIPOrPaMMHOT0 00ecreueHHs.
AJIropuTMHYecKHe OCHOBBI
NPOrpaMMHPOBAHHUSA
[lonsatne  amroputma.  HMcnomHurtenu
2. i
anroput™MoB.  CBOWCTBA ~ allTOPUTMOB. | 3 3 6 9

Tuner aJITOPUTMOB. Dopmsbl
MIPEJICTABICHNUS] aNTOPUTMOB. MeTtoasl
pa3pabOTKH W aHAIM3a aITOPUTMOB




CucreMbl NpOrpaMMIpPOBaAHUS
[lonsiTHe cucTeMbl NTPOrPAMMHUPOBAHMS.
[IporpaMMHbIE KOMIIOHEHTHI ~CHCTEMBI
nporpaMMupoBaHus. PemakTop Tekcra.
TpaHCAATOPBI. KomnoHnoBmuK.
Otnamuuk. bubGaMOTEKH MOAIPOrpaMm.
S3bIkM  pOrpaMMHMpOBaHUsA.  YPOBHU
SI3BIKOB. [Toxonenus SI3BIKOB.
WNuterpupoBannbie cpenibl pa3paboTKH.

A3bik nporpammupoBanus C/C++

Onementhl si3bika C. ba3zoBble  THIBI
JTAaHHBIX. Onepanuu SI3bIKA C.
VYopasnsomue omneparopsl. OnepaTtopsl
¢dbopmaTtHOro BBOJIa U BhIBOJA. CTPYKTYypa
nporpaMMbl. Marematndeckue (pyHKIIHH.

dopmartsl BBIBOJIA JAHHBIX.
OcobenHoctu apudmeTnyecKkux
OIlEpaLAM. IIporpammupoBanue
BETBSIINXCS " IIUKTHYECKIX
AJITOPUTMOB.

A3pik nporpammupoBanus C/C++
Maccussl. O6paboTtka MacCHBOB.
Vkazarenu.  OyHKUUH. Daibl.
CuMBONIbHBIE TIE€PEMEHHBIE M CTPOKH.
[TpeobpazoBanue CTpOK.

®dopmartupoBanue cTpok. CTPYKTypHI.

A3pik nporpammupoBanus C/C++
OOBEKTHO-OPHUEHTUPOBAHHOE
IIPOrpaMMHUPOBAHUE. Kiaccer.
JlpyecTBeHHble (YHKIIMM M KJIACCHI.
CraTtuyeckue »dJIEMEHTHl U  (YHKIIHH.
Koncrantusie ¢Qynxmun. Ileperpyska
onepanuii. [11abmoHbI




7. | [lporpammupoBanme JIMHEHHBIX
anropuTMoB Ha s3bike C. 2 2
g | [IporpamMmupoBanie  BETBAIIMXCS M
LUKJIMYECKUX aJrOpUTMOB Ha si3bike C 2 2
9 Maccussl. IlpumeHeHne MacCUBOB IS
" | mocieqoBaTeENbHOrO XpaHeHUs 2 2
HECKOJIbKUX 3HaueHUi Ha s13bIke C
10. | MeTtoibl COPTUPOBKH MacCHBOB 2 2
11.| Vkazarenu
Y 2 2
12.| Pabota ¢ ¢pyHKIIUAMU 2 2
13.| Pabota ¢ ¢aiinamu. Urtenue u3 aiina. ) 5
3anucek B (aiin.
14.| Pabota c TeKcTOBBIMH U OMHAPHBIMHU ) 5
(aiimamu.
15.| CumBosbHBIE TIEpeMeHHbIE U cTPOKH B C. 2 2
Dopma ammecmayuu
Bcero w4yacoB mnmo auCHUILIMHE B
Ament 18| 36 | 18 | 72
TPeTbeM ceMecTpe
YerepThlil cemecTp
CTpyKTYpBI H AJTrOPUTMbI 00padOTKH
AAHHBIX
1 2 4 6

IlonssTvE 0  CTPYKTypax  JaHHBIX.
[IpocTeie CTPYKTYpBI M TUIIBI TaHHBIX.




CTpYKTYpBI H AJTrOPUTMbI 00padOTKH
JAAHHBIX
CocTaBHblE€ JIMHEWHBIE TUIIBI  JAHHBIX.
Maccus. Ouepenp. Ctek. Jlek. JInnerinbie
CITMCKH.

CTpYyKTYpBI H AJITrOPUTMbI 00padOTKH
JAAHHBIX

CocTaBHbIE HEIMHEWHBIE TUIIBI JAHHBIX.
JlpeBOBUIHBIE  CTPYKTYpbl  JaHHBIX.
DneMeHTHl Teopuu rpados.

CTpYKTYpBI H AJrOPUTMbI 00pabOTKH
JAHHBIX

Buemnne crpykTypbl naHHbIX. Dailibl.
basp1 maHHEBIX.

CTpYKTYpBI H AJrOPUTMbI 00pabOTKH
AAHHBIX

Anroput™el 00paOoTku gaHHbIX. [louck.
CoprtupoBka.

CTpyKTYypBI H AJITrOpUTMbI 00padOTKH
AAHHBIX

[TapannenbHeie AJITOPUTMBI.
[Tapamrenenbil  nouck. IlapamnensHas
coptupoBKa. [lapaniensHble anropuTMsl
Ha rpadax. CoBpEeMEHHBIE aJTOPUTMBI
00pabOTKH JaHHBIX.

TexHo0rMu NporpaMMupoOBaHUA
TexHonorus CTPYKTYPHOTO
IIPOrpaMMUPOBAHHS. Texnonorus
00BEKTHO-OPUEHTUPOBAHHOTO
IIPOrpaMMHUPOBAHHS. Texnonorus
BHU3yaJIbHOTO IIPOrpaMMHUPOBAHUS.
TexHonmoruu s co3maHust U pabOTHI




MHTEPHET IPUIIOKCHUM.

OneHka CJI0KHOCTH AaJrOPUTMOB M
nporpamMmm
CpaBHenue  anroputMoB.  Kputepun

8. OLICHKM CIIO)KHOCTH. BHIBI cl0XKHOCTEN. 2 4 7
IIpoctpancTBeHHAas CJI03KHOCTb.
Bpemennas CJIOXKHOCTb.
AcHMITOTHYECKAs OLIEHKA CII0KHOCTH
9. | IlpeoOpazoBanne u QopmaTupoBaHHe 5 5
ctpok B C.
10.| IIpumenenue crpykryp B C. 2 2
11. | [lepemennbie u THmbl gaHHbIX B CH++. 2 5
dyHKIKK BBOAA-BBIBOIA CiN, COUL.
12.| ITpumenenne maccuBos B C++. 2 2
13, | Pysrnn B C++.
2 2
14.| Ilpumenenue ykazarenei B C++. 2 2
15. | Pa3zpaboTka qMHaMHUYECKUX MAacCHUBOB B 2 5
C++.
16. | Pa3zpaboTtka mporpammsl ¢ 2 5
KOHCTPYKTOPAaMH U IECTPYKTOPAMH.
17.| Pabota ¢ (¢aiulaMu B TOTOKOBOM 2 )
pexuMe.
Dopma ammecmayuu
Bcero yacoB 1o gucuumIMHe B 18| 36 18 72
4eTBEPTOM ceMecTpe
Bcero yacoB mo fucuIInHe 288 | 36 | 72 36 144




