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I[Iporpamma oj100pena Ha 3ace/1aHun Kmpeﬂpm Ne 44

«10» mapra 2022 r, npotokon Ne 6-21/22

Saseyroumit kadepoii No
JLT.H., mpog. 10 mapra 2022

JLH. bapukos

(MHMUMANK, hamus)

M.E. Ceprees

{I0HRHOCTE, V4. CTENCHL, 3BAHME)

M.L. Ccprccn

(y4. crencHs, 3BaHuc) (nofnuce, nara)

Oreercrennstii 3a O BO 09.03. 01(0

(MuMuManL;, Gamuans)

JL.B. Kyprsauuk

CT. IIpero/IlaBarTeiib

MOAIHCL)

» mapra 2022 ¢

PALOYAS [TPOI'PAMMA JIMCIHTTIAHDBI

Kon HAlpaBJICHHA [OArOTOBKH/
CHCIHHAIBLHOCTH

«OCcHOBBI HPOrpaMMHpPOBAHHA»
(HanyeHoBaHHe AHCLITLIHHBL)

09.03.01

(OJIKHOCTY, Y. CTEIeHb, 3BaHIC)
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AHHOTaUs

JucuuiuinHa «OCHOBBI IPOrpaMMHUPOBAHMS» BXOJUT B 00Pa30BaTENbHYIO MPOrpaMMy
BBICIIET0 00pa30BaHus MO HaNpaBjeHUIo moaroToBku/ crenuanbHocT 09.03.01 «MHpopmaruka
U BBIYMCIHUTENIbHAS TEXHHUKA» HANPABICHHOCTH «BBIUMCINTENIBHBIE MAalIUHbI, KOMIUIEKCHI,
CHCTEMBI U ceTu». JlucrumuuHa peanusyercs kapeapoi «Ned4,

JlucuuiuinHa HaiesieHa Ha JOpMHUPOBAHUE Y BBIITYCKHUKA CIEIYIOIIMX KOMIIETEHIINH:

OIIK-1 «Crnoco0GeH NpUMEHATh €CTeCTBEHHOHAYYHBIE M OOIIEHH)KEHEpHBIC 3HAHUS,
METO/Ibl MAaTEMaTHYECKOTO aHAJIN3a U MOJIEIIMPOBAHUS, TEOPETHUECKOTO U SKCIEPUMEHTAIbHOIO
UCCIIEIOBaHMS B TPO(PECCUOHATIBHOM 1A TETbHOCTI

OIIK-2 «CrocobeH HCMoab30BaTh COBPEMEHHBIE HH(MOPMAIMOHHBIC TEXHOJIOTHH H
IIPOIpaMMHBIE CPEJICTBA, B TOM YHCJIE€ OTE€YECTBEHHOI'O MPOM3BOACTBA, IPU PELICHUM 3anad
po¢eCCHOHATIBHOM e TETbHOCTI

OIIK-8 «CnocobOeH pa3pabareiBaTh aIrOPUTMBI W IPOrPaMMbl, MPUTOJHBIC IS
IPAaKTUYECKOIO IIPUMEHEHUS»

CopepxaHue NUCUUIUIMHBI OXBaThIBAET KPYT BOIIPOCOB, CBSI3AHHBIX C COBPEMEHHBIM
COCTOSIHUEM U TEHJCHLMSMHU PA3BUTHUS SI3bIKOB MPOTPAMMHUPOBAHUS U CPEJCTB Ul Pa3paboOTKU
pOrpaMM Pa3IUYHOrO YPOBHS CIIOKHOCTH (IMPUHLMUIBI Pa3paOOTKH, HAIMCAHUS M OTIAIKH
OporpaMM pa3HOM CTENEHU CIOXKHOCTH, OCHOBBI CHUCTEMHOIO HPOrpaMMUPOBAHUS, OCHOBBI
00BEKTHO-OPUEHTHPOBAHHOT'O MOJIX0/1a K IPOrPaMMHUPOBAHUIO, IIPUHIUIIBI JEHCTBUS, OCHOBHbBIE
(GyHKUIUE U HHTEp(DEIC COBPEMEHHBIX HHCTPYMEHTAIBHBIX CPEICTB).

[IperoaBanrie TUCHMIUIMHBI TIPEAYCMAaTPUBAET ClieAylomme (OPMBI OpraHU3alUN
y4eOHOro mnpolecca: JEeKUUH, JabopaTopHble padOThl, CaMOCTOATENbHAs paboTa CTYyJEHTa,
KOHCYJIbTAllMH, KypCOBOE MPOEKTUPOBAHUE.

[IporpaMMoil JUCHMIIIMHBI MPEIyCMOTPEHbI CIEIYIOIUE BHUIbl KOHTPOJS: TEKYIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTalHs B popMe dK3aMeHa.

OOwmast TpyAOEMKOCTh OCBOEHHUS JAUCLUUIUIMHBI COCTABISACT 9 3aueTHBIX equHUL, 324
yaca.

SI3pIK 00yUEHUS 110 TUCHUIIIMHE «PYCCKUI»



1. TIlepedeHb MIAHUPYEMBIX PE3YITATOB OOYUCHHS 11O AUCIUTIIIIHE

1.1. Tlenu npenogaBaHus TUCITUTITUHBI

dopMHUpOBaHUE Yy CTYACHTOB IMPEICTABICHHUS O COBPEMEHHOM COCTOSHUHM SI3BIKOB
POrPaMMHUPOBAHUS M CPEJCTBAX I pa3pabOTKU MPOrpaMM Pa3IMYHOrO YPOBHSI CIIOKHOCTH, a
TaKkKEe pa3BUTHE TMPAKTUYECKHX HABBIKOB IO pa3pabOTKe TporpaMM Ha  s3BIKAX
POrPaMMHUPOBAHUS BBICOKOTO YPOBHS C HCIOJB30BAHHEM CpeJl BH3yaJbHOTO0 OOBEKTHO-
OPUEHTUPOBAHHOTO MPOTPAMMHPOBAHHUSL.

1.2. JlucuMIuiiHa BXOJHUT B COCTaB 005A3aTeIbHOM YacTH 00pa30BaTEIbHON MPOrpaMMBbI
BhICIIero oopazosanus (naiee — OIT BO).

1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS MO TUCIHUIUIHHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pesynbratamu ocBoeHus OIT BO.

B pesynbraTe u3ydeHUs JUCHUILIMHBI OOYYAIONIUICS JIOJDKEH O00JIaaTh CICAYIOUUMU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAUKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B

Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMNA U HHANKATOPOB X JOCTHXKCHHS

Kareropus (rpynna) Konx n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpa
KOMIIETEHIINH KOMIIETEHIINU JOCTUKEHHS] KOMIIETEHIIUU
OIIK-1 Cnocoben OIIK-1.3.1 3HaTh OCHOBBEI MATEMaTHKH,
IIPUMEHSITD (bu3uKHY, BBIYUCIUTEIBHON TEXHUKU U
€CTECTBEHHOHAYUYHBIE | IPOrPAMMHUPOBAHUS

u O6H.I€I/IH)KeHepHBIe
3HaHHA, MCTO/bI

OIIK-1.VY.1 ymers pemars CTaHAapTHbIE
npodeccuoHaNbHbIE 3a/1a4U C

MaTEMAaTHYECKOTO MPUMEHEHHEM €CTECTBEHHOHAYYHBIX U
O6menpodeccruoHanbHbIE .
a”ajansa u 00111e-MHKEHEPHBIX 3HAHUM, METOJIOB
KOMIIETEHIIUH
MOJICIIUPOBAHUS, MaTEMATHYECKOTO aHAIN3a U
TEOPETHYECKOTO 1 MOJCIIUPOBAHUS
skcnepuMentanbHoro | OIIK-1.B.1 Bianers HaBbIKaMu
HCCJIEIOBaHUS B TEOPETHUECKOTO B KCIIEPUMEHTAIHHOTO
npodeccuoHaNbHOM HCCIIEN0BaHUA OOBEKTOB
eI TENLHOCTH poeCCHOHAIIBHON e TETHHOCTH

OIIK-2.3.1 3HaTh COBpEMEHHBIE
MH(OPMAaLIMOHHBIE TEXHOJIOTUU U
IIPOrpaMMHBIE CPENICTBA, B TOM YHUCIIE

OIIK-2 Cnocoben OTEUYECTBEHHOI'O ITPOU3BO/ICTBA MPU

HCII0JIb30BaTh peleHnHt 3a7a4d NpoQecCHOHANTBHOM

COBpPEMEHHBIE JIeSITEIIbHOCTH

UH(POPMaLMOHHbIE OIIK-2.Y.1 ymeTh BBIOHMpATh COBPEMEHHbBIE

TEXHOJIOTHH U MH(OPMALIMOHHBIE TEXHOJIOTUU U

IIPOrpaMMHBIE IIPOrpPaMMHBIE CPENICTBA, B TOM YHUCIIE
O6menpodeccruoHanbHbIE porp porp pei ’

CpEICTBA, B TOM OTEUYECTBEHHOTO ITPOU3BOJICTBA, MPU
KOMIIETEHIINH .

qucie peleHnHt 3a7a4d Npo(ecCHOHATBHOM

OTEYECTBEHHOI'O JeSTEIIbHOCTH

OIIK-2.B.1 B1ageTs HaBBIKAMU
MIPUMEHEHHUS COBPEMEHHBIX
WH(OPMALIMOHHBIX TEXHOJOTHH U
MPOTPaMMHBIX CPEJICTB, B TOM UHCIIE
OTEUYECTBEHHOT'O MPOU3BOJICTBA, MIPU
perieHnu 3aaa4 npodeccuoHaIbHON
JIeSITETLHOCTH

MIPOU3BOJICTBA, TTPU
peILICHUH 3a1a4
npodeccuoHaNbHOM
JCSITEBbHOCTH

OIIK-8 Crocoben
pa3pabaThIBaTh
AJTOPUTMBI U

OIIK-8.3.1 3HaTh aNrOpUTMUYECKHE SA3BIKH
IIPOrpaMMUPOBAHNS, OTIEPALIUOHHBIE
CUCTEMBI U 000JIOUKH, COBPEMEHHBIE CPeJIbl

Ob6menpodeccnoHanbHbIe
KOMIICTCHIINU




MPOTPAMMEBI,
MPUTOJHBIC TS
MPAKTUYECKOTO
MIPUMEHEHUS

pa3pabOTKH MPOrPaMMHOTO OOeCTIeUeHUs
OIIK-8.Y.1 ymMeTb COCTaBIISTH aJTOPUTMBI,
MUCaTh U OTJIAXKUBATh KOJIbI HA A3BIKE
MPOrPaMMHUPOBAHUS, TECTHPOBATH
paboTOCIIOCOOHOCTH MTPOTPAMMBI,
WHTETPUPOBATH POTPAMMHBIC MOTYIIN
OIIK-8.B.1 Bnaners sI36IKOM
MIPOrPaMMHUPOBAHUS;, HABBIKAMU OTIIAJKU U
TECTUPOBaHUS pabOTOCIIOCOOHOCTH
IPOrPaMMBbI

2. Mecro nucuumumnbl B cTpyktype OIT
JluciumimHa MoKeT 0a3upoBaTHCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yJaIONTUMUCS

IPY U3YYEHHUH CIIETYIONINX TUCIUIUINH:
— HNudopmaruka,
- OcHOBBI TeOpHH WH(POPMALIHH.

3HaHMs, TOJy4YEHHbIE NPU HU3YUYEHUU MaTepuana JaHHOM JIHUCUUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAaYE€HUE, TaK U MOT'YT UCIOIb30BAaThCs IIPU U3YYEHUHU APYIUX AUCLUILINH:
- [TporpammupoBanue Ha si3bikax AccemOnepa

- TexHosorus MporpaMMHUpPOBAHNUS
- YenoBeKko-MalIMHHBIN HHTEpQEiic
— bazbe1r maHHBIX

- CucremHoe IIporpaMmMHOC obecneyeHue

- OHepaI_II/IOHHBIC CHUCTCMbI
- OTKpLITBIe CHCTCMBbI

- [Hudposas 06paboTka M300pakeHUI

. Teopus pUHATHS PENICHUN
- MynbTMEAMA TPOU3BOJICTBO,

3. OO0BEM | TPYJOEMKOCTh JUCIIUILTAHBI
Jlanaple 00 o0meM oO0beMe TUCIUILUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOU
paboThI O AUCIUIUTHHE (M pacTpeie]IeHre 3TOH TPYAOEMKOCTH 110 CeMeCTpaMm) IPeACTaBICHEI B

Tadimue 2.

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTUTUHBI

N TpyoeMKOCTb 110 ceMecTpam
Bun yuebHoi paboTbl Bcero NoD No3
1 2 3 4
Oowan mpyooemKocmup oucyunIunbsl, 9/324 5/180 4/144
3E/ (uac)
U3 nux yacoe npakmuyeckoii O020MoeKu
AyoumopHhuie 3anHamus, BCEro Jac. 102 51 51
B TOM YHCJIE:
nexru (JI), (gac) 51 34 17
npakTudyeckue/cemunapckue 3anarus (I13),
(dac)
naboparopusie pabots (JIP), (dac) 34 17 17
KypcoBoii npoekT (padota) (KII, KP), (gac) 17 17
9K3aMeH, (Jac) 90 54 36
Camocmoamenvnas padboma, Bcero (4ac) 132 75 57
Buo npomesxcymounoit ammecmayuu’. 3a4er, k3
mudd. 3ager, sk3amen (3auer, dudd. 3au, 5 ’ JK3. JK3.
JK3.**) 1

EX3

IIpumedanue: kaHaMAATCKHI 9K3aMeH




4. CopepxaHue JUCIUTUTUHBI
4.1. Pacnpeznenenue TpyI0€MKOCTH JTUCIUTIIMHEI 110 pa3jieiaM | BUAAM 3aHATHH.
Pazpgenbl, TeMbl TUCHUIIIUHBI U UX TPYJOEMKOCTh IPUBEJCHBI B Ta0IUIIE 3.

Ta6ymma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYI0EMKOCTh

Paznensl, TEMBI TUCLIUIUIUHEI Hexum | 113 (C3) P KII CPC
’ (qac) (dac) (qac) (qac) (qac)
Cemectp 2
Paznen 1. Merosel pa3paboTKu MPOrpaMMHBIX
CpeICTB
Tema 1.1. CoBpeMeHHbIE METOIBI  pa3pabOTKU 6 - 3 - 10

MPOrPaMMHBIX CPEJICTB.
Tema 1.2. Dtamsl pa3pabOTKH MPOTPAMMHBIX CPEIICTB.

Paznmen 2. OcHOBBI s3bIKa IporpaMmupoBanus C++
Tewma 2.1. CoBpeMeHHbIE S3bIKH MPOrPaMMHUPOBAHUS.
Tema 2.2. ba3zoBsie cpenacTsa SI3bIKA 6 - - - 11
nporpamMmmupoBanus C++.
Tewma 2.3. IlonsiTue oObeKTa.

Paznen 3. CTpykTypHOE IpOrpaMMHUpPOBaHNE
Tema 3.1. ba3oBble KOHCTPYKIIMH CTPYKTYPHOTO
HPOrPaMMHUPOBAHHSL. 6 - 6 - 20
Tema 3.2. [Ipumepsl pa3paOOTKH MPOrpamMM.
Tewma 3.3. CraTnueckue MacCUBBI.

Paznen 4. IlpouenypHoe u MOIYIbHOE
POrpaMMHUPOBAHUE

Tema 4.1. Kounemnmu MPOUELYPHOTO
POrpPaMMUPOBAHHUSI. 16 - 8 - 34
Tema 4.2. IloHsiTHe peKypCcHH.
Tema 4.3. Konneniuu MoayaIsHOTO

ImporpaMMHupOBaHus.

HUroro B cemectpe: 34 - 17 - 75
Cemectp 3

Pazpnen 5. /luHaMu4ecKue CTPYKTYpbl JaHHBIX

Tema 5.1. JluHaMHUYECKHE CTPYKTYPHI JaHHBIX. 9 - 17 - 24

Tema 5.2. JlepeBbs.

Pasnen 6. Konnenuuu o0beKTHO-
OPUEHTHUPOBAHHOT'O TTPOTPAMMHUPOBAHUS
Tema 6.1. Kitaccnl.

Tema 6.2 Ileperpy3ka oneparui.

Tema 6.3. Hacrrenopanme 8 - - - 33
Tema 6.4 IT0TOKOBBIE KJIACCHI.

Tema 6.5 Ctpoku B cTuiie si3bika C++.

Tema 6.6. OCHOBBI JOKa3aTEIbCTBA MPABHIBHOCTH

Iporpamm
Brinonnenue KypcoBoii paboTsl - - - 17 -

Hroro B cemectpe: 17 - 17 17 57

Hroro 51 0 34 17 132

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanne pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOuIE 4.

Ta6mmma 4 — ConepxaHue pa3esioB U TeM JIEKIIMOHHOTO ITUKJIA

Howmep paznena HaszBanue u congepxanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI




Tema 1.1. CoBpeMeHHBIE METOABI Pa3pabOTKH IPOTrPAMMHBIX
CPEICTB.

Pa3BuTHe = COBpEeMEHHBIX  METOJOB  MPOTrPaMMHPOBAHUS.
CTpyKTypHOE, MpPOLEAYPHOE, MOAYJIbHOE U  OOBEKTHO-
OpUEHTUPOBAHHOE IPOrpaMMHUPOBAHUE. Texnonoruu
HUCXOJSIIIIETO M BOCXOMSAIIETO IPOCKTHPOBAHUS IPOTPAMM.
CyIHOCTh CTPYKTYpHOTO MIpPOrpaMMHUpPOBaHUA: pa3OueHHEe Ha
noj3azayd, HUCXOHAIIEe IMPOCKTHPOBAHUE,  CTaHJAPTHBIC
CTPYKTYphl ympaBiieHUus. JJOCTOMHCTBA U HETOCTATKH.

Tema 1.2. Dransl pa3paOoTKu IPOrpaMMHBIX CPE/CTB.
KoaupoBanue u JIOKYMEHTHUPOBAaHUE IPOrPaMM.
[TpoexTrpoBaHue M TecTHpoBaHUE MporpaMM. OCHOBHBIE 3TaIlbl
pa3paboTKu MporpaMM. OTan T[OCTAHOBKM 3aJlayd. Taml
pa3pabOTKK CTPYKTYp MAAaHHBIX: ONpEACICHUE BXOTHBIX H
BBIXOJHBIX  JIAHHBIX, (QOpPMBI  MOJIyYE€HUS  PE3yJIbTaTOB.
Hcnonp30BaHne TEXHOJIOTMH HUCXOMASALIETO MPOSKTUPOBAHMS HA
JTame  MPOCKTHUPOBAHUS  MPOTPAMMHBIX  CPEIACTB.  JTaml
CTPYKTYPHOTO MIpPOTPAMMHPOBAaHUS. OTall TECTUPOBAaHUS U
OTJIAJIKH.

Tema 2.1. CoBpeMeHHBIE SI3BIKH TPOrPAMMHUPOBAHUSI.

[ToHsATHE S3bIKa MPOTrPaMMHUPOBAHMA. DTalbl Pa3BUTHS SI3bIKOB
nporpammupoBaHusi. CoOBpeMEHHBIE TEHJEHIIMM B 0OOJaCTH
A3BIKOB MporpaMmupoBaHus. CpaBHEHHE Ppa3BUTUS S3bIKOB B
NPEICTaBICHUN JAHHBIX W CHOCO0axX peayn3aliy ajJrOpUTMOB.
CpaBHMTENbHAs XapaKTEPUCTHUKA $A3BIKOB MPOrPaMMHPOBAHHUS
BBICOKOTO ypoBHsI. CuHTaKcuC U ceManTrka. CriocoObl onucaHus
CHUHTAKCHCA: JIMHTBUCTHUYECKHE (OPMYJIBI U CHUHTAKCHYECKHE
JUarpamMMmabl.

Tema 2.2. bazoBele cpecTBa si3bIKa MporpamMmmupoBanus C++.
Crpykrypa si3b1ka nporpammupoBanus C++. bazoBbie 371eMEHTHI
sa3pika C++: andaBuT, JIeKCeMbl, BBIPRXKEHUS, KOMMEHTapuH.
OcHoBHble (cTaHTApTHBIC) TUNBI JaHHBIX si3bika C++. Twurmsl
apudmMeTHuecKkue L[EJIOYUCIICHHBIE. VYnpasnsoomue
MOCJIEIOBATEILHOCTH. THIBI apuPMETHYECKHE C IUIaBArOIICH
toukoit. Jlormueckuit tun bool. Tun void. Maentudukaropsr
a3pika.  OOmacte  geifctBus W 00JacTb  BUJUMOCTH
unentudukatopa. KiroueBble (3ape3epBUpPOBAHHBIE)  CIIOBA.
Koncrantsl. Pazpenurenu. Crnenuduxanuy KiIaccoB MaMSTH.
IIpenyioxkenust A3pIKa: onucaHus U orepartopsl. IIporpamma Ha
a3bike C++: cocTaB M CTPYKTYpa.

Tema 2.3. [TonsaTHEe 0OBEKTA.

Oo6wextel.  Knaccudukanus  oO6bekToB.  ApHpMeTndeckue
ornepanuu HaJl oObeKkTaMu. ApupMeTuueckre MnpeoOpa3oBaHMUs.
Jlornyeckne ¥ TOpaspsAHbIE JIOTMUECKHE OIEpallud  HaJ
obobektamu. Omnepanuun casura. Ilonstue 00 L-3HaueHun.
Onepanuu npucBanBanus. [IpeoOpa3oBanus npu MpUCcBauBaHUU.
Onepauus 3anstas. Onepauuyd yBEIHYEHUS U YMEHBIICHUS
3HaueHus. YcioBHasg omnepauus. Onepanus NOMydeHHUsS ajgpeca
o0beKTa B OCHOBHOM TaMSATH M ONepalus IOJTy4YeHHUs
COJIEP’)KUMOTO O0BEKTa TO ajpecy. YKazaTenu. YKazaTelau Ha
00beKkT, Ha ¢yHKnuoo, Ha VOiId. Omnepanuu ¢ yKa3aTeasMH.
Ccpuikn.  Onepauust  npusBeaeHus.  Onepauusi  pa3Mmep.




Ilepsuunbsie onepanuu. Ilonsitue BepaxkeHusa. [lopsaok
BBITIOJTHCHU A onepaunﬁ B BBIPAKCHUU.

Tema 3.1. bazoBbie KOHCTPYKIIUU CTPYKTYPHOTO
MIPOrpaMMHUPOBAHUS.

CpencrBa peanM3aluy JMHEHHBIX aJITOPUTMOB: OIEpaTop -
BEIpQXCHHE, COCTaBHOW omeparop (OJ0K), MycTOH omepaTop.
CpencTtBa  peanu3aldd  pPa3BETBISIOIIMUXCA — AITOPUTMOB:
YCIIOBHBIA OMEpaTop, OMEepaTrop - MEepeKIroYaTelb, OMNepaTop
repexojia, ONepaTop pa3pbiBa, ONEpPaTop MNEPEXoJa Ha Hayayio
CIeNyIolled uTepaluy, ONepaTop BO3BpaTa B BBI3BIBAIOLIYIO
¢byuknuto. CpencrtBa peanu3aldd LUUKIMYECKUX alrOPUTMOB:
OMepaTopsl IMKJIA C MPEayCclOBHEM, C IOCTYCIOBUEM, C
napamerpoM. Peanuzanus apudmernyeckux, UTEPALUOHHBIX H
BJIO)KCHHBIX ITUKJIOB. Peanu3anust peKyppeHTHBIX BEIYUCICHUMN.
Tema 3.2. IIpumepsl pa3paOOTKH IPOrpaMM.

JInnelinble IIPOrPAMMBI. Brruucnenue pe3yIbTaToB
MOPA3PSAHBIX JIOTUYECKUX Olepauuid Haja ILEJbIMU YHCIaMHU.
PazBerBisomuecss MmporpaMMbl — TOHCK  AKCTPEMabHBIX
3HaueHuii. Ilomamanue TOUKM B 3aJaHHBIE O0JacTH Ha
miockoct. lluknuyeckue nporpammbl. Pemenune 3amad Ha
3aIaHHO€ YHUCJIO MOBTOpEHUW. PemieHuwe 3anay Ha MOIydyeHUE
pe3yinbTaTOB C 3aJlaHHOM TOYHOCThIO. [lomydyenuwe Tabnuil
3HaueHuil anreOpanyeckux (YHKIUN B 33aJaHHOM JIUana3oHe
M3MEHEHUS 3HAUCHUS apTyMEHTA.

Tema 3.3. CraTuueckre MacCUBBHI.

Crarnueckoe pacnpeneneHue namsaTH. CTPyKTYypUpOBaHHbBIC
TUINBl JIAHHBIX: OJIHOMEPHBIE W MHOTOMEpPHBIE MACCHBBI.
Pemienne THUMOBBIX 3aJad HAa MAaCCHBBL: IIOUCK 3HAYEHHM
MaKCUMaJlIbHOTO OTPULIATEIILHOTO u MUHHUMAaJIbHOTO
MOJIOKUTEIBHOTO  DJIEMEHTOB OJHOMEPHOTO  BEIIECTBEHHOTO
MaccuBa, MEPECTaHOBKAa JIIEMEHTOB OJHOMEpPHOTO MacCHUBa.
[lepecTtanoBka CTONOIOB W CTPOK MATPHUI[ 10 3aJIaHHBIM
MIpaBUJIaM.

Tema 4.1. KoHuenuuu rnpoueaypHoro nporpaMMHUpOBaHHUS.
@ynkuuu. OcHOBHBIE MNOHATHA. [IpMHIUIBI KCIIOJIB30BAHUS
¢yHkuil B mporpamMmax. OObsiBIEHUE U ONIpeieTieHNe (PYHKIIHM.
Crucoxk mapamerpoB M Tun ¢GyHKuMU. Bbi3oB ¢dyHknmii Ha
ucnonHenne. @dopmanbHble U (AaKTHUECKHE IapaMeTphl.
Ob6nactu peiictBus onucaHuil ¢yHkumid. JlokampHOCTH U
robanbHOCTh. MexaHu3M nepenauu napameTpoB. ['nmoOanbHbIe
nepemenHble. @yHkiusa main(). I[lepegaua MaccuBoB B KauecTBe
napametpoB. [Ipumepsl. Peanuzanus aaropuTMOB COPTUPOBKH
CTPYKTYp AAHHBIX U [TOMCKA B 3TUX CTPYKTYpaXx.

Tema 4.2. ITonsTHE pEKYpPCHH.

[lepenaua umeH ¢yHKUMH B KadyecTBe mnapamerpoB. llonsTue
pekypcuu.  PekypcuBHBIE — OIpeneieHus] U aJrOpPUTMBI.
IIporpaMMupoBaHue pPEKYpPCUBHBIX AITOPUTMOB: PEKYPCUBHBIE
¢byHkuu. MexaHu3M pPEeKypCUBHBIX BbI30BOB. Ileperpyska
¢bynkuunii. [1la6noHb! GyHKINHA.

Tema 4.3. Konuenuuu MOgyJIbHOTO ITPOrpaMMUPOBAHUS.
Monynu: HazHau€HHE, CTPYKTYpa, TPAHCISILMS, TECTUPOBAHHE.
OcoOeHHoCTH VICIIOJIb30BaHHUS MOJIYJIEH. MonynbHbIE




nporpammbl.  JupexktuBa  #include. JIupextuBa  #define.
[TocTpoeHre MHOTOMOIYJIBHBIX HPOTPAMM CPEACTBAMH SI3bIKA
nporpammupoBanust C++.

Tema 5.1. JluHaMuyeckue CTpyKTyphl JaHHBIX.

VYka3zarenu u ccbulkd. JluHamuueckue MaccuBbl. JJnHaMu4eckue
CTPYKTYpbl: CHMCKM. Buabl CHOUCKOB: OJIHOCBSI3HBIE U
JIBYCBSI3HBIC CIIMCKM, JIMHEWHBIE U I[MKIMYECKHE CIHUCKHU.
JlnHamMuyeckue CTPyKTYyphl: CT€KU. JMHAMHUYECKUE CTPYKTYpHI:
ouepenu. JluHaMu4Yeckue CTpyKTYphI: JEKU.

Tema 5.2. JlepeBbs.

JuHnamuueckue CTpYKTYpbI: JepeBbs. Bkl 1epeBbeB U CIOCOObI
uX peanu3auuu. buHapHOe IepeBO Kak peKypcUBHas CTPYKTypa
JIaHHbIX. PexkypcuBHBIE Mpoleaypsl 00xoia AepeBa: UHPUKCHAS
dopma, npedukcHas popma, moctpukcHas hopma. OcodbeHHOCTH
HCIOJIb30BAaHUsl PEKYPCHH NMPU OCTPOCHUU JIepEBa.

Tema 6.1. Knaccsl.

OcHoBHbIE MIPUHLUIIBI 00BEKTHO-OPUEHTUPOBAHHOTO
IIPOrpPaMMUPOBAHUS: MHKaIICYyJIs U, HacJeI0BaHue,
nonumopdusm. Kmaceer B sizbike C++. PaszpaborTka kitaccos.
CocraBisitolive KJIaccoB: IOJs,, METOJAbl. DK3EMIUIApbl Kilacca
(00bexThl). Bpems ux ku3HM U BHIUMOCTb. KOHCTPYKTOpPBHI.
CBoiicTBa KOHCTpYKTOpoB. (CTaTHdecKkue >JIEMEHTHl Kjacca
(craTuyeckue MOJsl U CTaTHUECKHE MeETO[bl). Jlpy>kecTBEHHBIE
(GYHKIUY U IpYKECTBEHHbIE Kiacchl. [lecTpyKTopbI.

Tema 6.2 Ileperpy3ka ornepanuii.

[leperpy3ka onepauuii ¢ OOBEKTAMM KOHKPETHBIX KJIACCOB.
[leperpy3ka yHapubix onepauuid. Ileperpy3ka OuHapHBIX
onepaumii. Ileperpyska omnepanum npucsauBanus. Ileperpyska
omepauuu IpuBeneHus Tuna. lleperpyska omepanuu BbI30Ba
¢yukun. [leperpyska onepanuy HHIEKCHPOBAHUS.

Tema 6.3. HacnenoBanue

ITonstue nacnenoBanus. [Ipocroe HacnenoBanue. BupryaibHbie
MeTOJbl. MeXaHu3M IO3HEro CBS3bIBaHUSA. MHOKECTBEHHOE
Haciaenosanue. Illabmonsl kmaccoB. Co3gaHue 11a0JIOHOB
KJaccoB. Vcnonp3oBaHue MabIOHOB KJIACCOB.

Tema 6.4 [IoTOKOBBIE KJIACCHI.

CranpapTHble MOTOKM. MeTopl 0OMEHa ¢ MOTOKaMH (ornepanus
U3BJICYEHHUS] M3 TIOTOKAa M OIepanusl BKIOYEHHUS B IOTOK).
daiinoBsle NTOTOKA. CTPOKOBBIE TOTOKH.

Tema 6.5 Ctpoku B ctriie sizbika C++.

Knace string. Kouctpykropsl ctpok. IlpucBamBaHHEe CTpPOK.
Omneparuu co ctpokamu. DyHKIUU 100aBIEHUS YacTed CTPOK.
@Oynkiuyn npeoOpa3oBaHus cTpPoK. OYHKIUU MOUCKA MOACTPOK.
@yHKIMN CpaBHEHUs dYacTed CTpoK. DYHKIHUH NOJY4YECHHS
XapaKTEPUCTHUK CTPOK.

Tema 6.6. OCHOBBI JOKa3aTeIbCTBA MPABMIHBHOCTH MPOTPaAMM
Teopema CTpyKTypbl U CTPYKTYpPHOE IpPOTrPaMMHPOBAHME.
AHann3 nporpamMm. YTBEpKJIeHus 0 mporpammax. KoppektHocts
nporpamMM. IlpaBuia BbIBOJa UIE  OCHOBHBIX  CTPYKTYD
IIPOrPaMMHUPOBAHUS. WNuBapuanTHbIE YTBEPKACHHUS.
YTBepxaeHus o MaccuBax. CriocoObl BepU(pHUKAIMU MPOTPAMM.
JKW3HEHHBIN UK IPOrpPaMMBl.




4.3. TlpakTtuueckue (CEMUHAPCKHUE) 3aHATUS

Tembl IPaKTUUECKUX 3aHATUN U UX TPYJOEMKOCTb IIPUBEACHBI B TA0IHILIE .

Ta6ymma 5 — [IpakTudeckue 3aHsITHSI U KX TPYJ0EMKOCTh

N3 aux Ne
Ne Temnr @OpMBI IPAKTUYECKUX | TPYIOEMKOCTS, | IPAKTUYECKOH | pa3aena
/1 TPaKTHICCKIX 3aHATUN (dac) MMOATOTOBKH, | THUCITHIT
SAHATHH (dac) JIUHBI
VY4eOHBIM MJITaHOM HE MPEAYCMOTPEHO
4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBEEHBI B TaOIuLIE 6.
Tabmmna 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTh
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix paboT TpynoeMKOCTS, | MPAKTHICCKOH | pasiena
/o (gac) MMOJATOTOBKH, | JHMCIIHII
(gac) JIUHBI
Cemectp 2
BBopgHoe 3anATHE 1 1
1 | CinenoBanue 2 3
2 | Omepartopbl BETBJICHUS 2 3
3 | Omeparopsl IIUKIIA: 33JaHHOE YUCIIO 2 3
IMOBTOPEHUM
4 | Omepatopsl IIUKJIA: BEIYUCICHUS C 331aHHON 2 3
TOYHOCTBIO
5 | CymmupoBaHue psijioB 2 4
6 | Ileperpy3ka pyHKIMit 2 4
7 | Cratnyeckue 0JHOMEpPHbIE MaCCUBBI 2 4
8 | Cratuyeckue AByMEpHbIE MaCCHUBbI 2 4
| Cewmectp 3
9 | JIuHaMHYECKHE MaCCUBBI 4 5
10 | MeToap! COPTUPOBKHU 3 5
11 | Ilepenaua uMEH QyHKIMI B KauecTBE 2 5)
apaMeTpoB
12 | CTpoK# U TEKCTOBBIE (aiiiIbl 2 5)
13 | CtpykTypsl U dailsibl CTPYKTYp 2 5
14 | Jlunelinble cOUCKU 4 5)
Bcero 34

4.5. KypcoBoe nMpoeKTUupoBaHUE/ BHITOTHEHUE KYPCOBOM PabOThI

[lens KypcoBoil pabOTHI:

3aKpPCIUICHUEC TCOPECTUYCCKUX W MPAKTUYCCKUX 3H3.HI/II71,

MOJIyUEHHBIX BO BpEMs JIEKIMOHHBIX, J1AOOPATOPHBIX, MPAKTHUYECKUX M CaMOCTOSITEIbHBIX
3aHATHI.
3a BpeMsl KypCOBOTO IMPOEKTHPOBAHUS HEOOXOIUMO BBIMOJIHHUTH BCE ATalbl pEHICHUS
3aa4u ¢ nmomouibio 9BM OT MOCTaHOBKH 3a7aydl 10 BBITYCKA JOKYMEHTAIIUU Ha pa3paboTaHHOe
nporpamMmMHOe cpeAcTBO. KypcoBoil mpoekT 3akaHUYMBAeTCs O(QOpMIICHHEM TMOSCHUTEIBHON
3aMMCKU M YCTHOM 3alIUTOM paboThl ¢ MOKa30M pabOThl IPOrpaMMHOTO cpeacTBa Ha DBM.

[IpumepHbIe TeMBbI 3a1laHUi HAa KypcoBYIO paboTy nmpuBeaeHs! B paznene 10 PII/I.




4.6. CamocrosrenbHas paboTa 00yJarouxcs
Buapl camocTosiTennbHON pabOThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE /.

Ta6mmma 7 — Bugsl caMOCTOSTEIBHOM pabOTHI M €€ TPYT0EMKOCTh

By camocrositenbHOM paboThI B‘CIZEO’ Cemectp 2, yac CemecTtp 3, yac

1 2 3 4
N3yuenue TeopeTnuueckoro Marepuania 124 71 53
nucuuraHbl (TO)
Kypcosoe npoextuposanue (KII, KP) - - -
[ToaroroBka K TeKyIieMy KOHTPOJIIO 3 4 4
ycneBaemoctu (TKY)

Beero: | 132 75 57

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOSCIICUCHUS
JUISL CAMOCTOSITEIIbHOW Pa0OThI 00yUarOIIUXCS MO JUCIUILIIHHE (MOJIYIIO)

Y4eOHO-METOIMYECKUE MAaTEPHAIbI JIJII CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCSl YKa3aHBI B
ma. 7-11.

6. IlepeueHb MeUaTHBIX U SJIEKTPOHHBIX Y4EOHBIX U3IaHUHN
[TepeueHsb eYaTHBIX U 3JEKTPOHHBIX YIEOHBIX U3/IaHUH NIpHUBEIeH B Tabmuie 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JAHHMA

[udp/ KomnmuecTso 5K3eMIULIPOB B
P bubnuorpagpuyeckas ccpuika OUOIMOTEKE
URL aapec

(KpoMe AIIEKTPOHHBIX IK3EMILISIPOB)

004.421(75) | bapukos JI.H. OCHOBBI aJITOPUTMHU3AITUH U
B24 nporpammupoBanus Ha C/C++ [Teker]: 50
yuebHoe ocobue: B 2 4. .1/ JL.H.

bapukos,— CI16.: 'VAII, 2019. - 164c.

004.421(75) | bapukos JI.H. OcHOBBI aNropuTMH3aLUH U
B24 nporpammupoBanus Ha C/C++ [Teker]: 50
yuebHoe nmocobue: B 2 u. U.2 / JI.H.

bapukos,— CI16.: 'VAII, 2021. - 243c.

004.4 [TaBnosckas T.A. C/C++.
112 [TporpammupoBaHue Ha S3bIKE BHICOKOTO 49
ypoBHst [Tekcr]: yueonuk / T.A. TTaBnoBckasi.
- CII6.: ITUTEP, 2003. - 459c.

7. TlepedyeHb HINEKTPOHHBIX 0OPa30BaATEIBHBIX PECYPCOB
UH(OPMAIIMOHHO-TEIIEKOMM YHUKAITMOHHOM ceTu «IHTepHeT»
[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTenbHbIX pecypcoB nH(pOpPMaITMOHHO-
TEJICeKOMMYHUKAIIMOHHONH ceTu «MHTepHeT», HEOOXOIMMBIX JJII OCBOCHHS TUCIUILIAHBI
npuBeieH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb DJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIOHHO-
TEJIEKOMMYHUKAITMOHHOW ceTn « HTepHeT»
URL anpec HaumenoBanue

He npenycmoTtpeno

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTUH




8.1. [lepeyenp mpoOrpaMMHOr0 OOECHEeueHUs, HCIOIb3YEeMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTENLHOrO MpoIiecca MO0 AUCLUIIUHE.
[lepedyeHp UCIONB3yeMOr0 MPOrPaMMHOT0 obecrieueHus npejacrasieH B Taduuie 10.

Ta6mmma 10— [TepeyeHs mporpaMmMHOTO oOecrieueHus

Ne i/t Haumenosanue

He npenycmorpeno

8.2. IlepeucHb HH()OPMAIMOHHO-CIIPABOYHBIX CHUCTEM,HCIT0JIb3yEeMBIX pH
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO JUCITUILINHE

[lepeyeHb UCHOAB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBaHue

He npenycmotpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CocraB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUTUIHHE, IPECTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHue cocTaBHOM YacTu Homep aynutopun
n/n MaTepHATbHO-TEXHUUECKOU 0a3bl (mpu HEOOXOMMOCTH )

JlexuMoOHHas ayAUTOPHUs

KomMmnbroTepHslii Kacce

10. OueHo4HBIE CpeICTBA ISl MPOBEICHUS TPOMEKYTOUHOUN aTTECTAIIMH
10.1. CoctaB OIIEHOYHBIX CPEACTBAJISI MPOBEIACHHS TMPOMEKYTOYHONW AaTTeCcTalluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJS MPOBEACHUS MPOMEKYTOUHON aTTeCTalluu

Bun npomexyTodHOM arTecTanuu ITepedeHb OIIEHOYHBIX CPEJICTB
DK3aMeH CnucoK BONPOCOB K HK3aMEHY.
Boinonnenue xkypcoBoii paboThl OKcnepTHas OI[EHKa Ha OCHOBE TPeOOBaHUMN K
COZIEPIKAHUIO KYpCOBOM paboTsI o
JUCIHUILINHE.

10.2. B kadecTBe KpUTEpUEB OIICHKH YypPOBHA C(OpPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJaroUIMMHCs MpUMEHseTcsl 5S-0ajuibHas MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabnuie 14. B Tedenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHMHTOBOM  CHUCTEMBbl ~ YHUBEpCUTETa,  IpaBHiIa
HCIIOJIb30BAaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIMM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurepun onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUIN

Or1eHKa KOMITETEHITUH

XapaxrepucTuka chpopMUPOBAHHBIX KOMIIETEHINI

5-0aiubHas mKana




Og?galjzi zgeuﬁgﬂlgm XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI
— oOyyaromuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPAaMMHBIN
MaTepHai;
— YBEPEHHO, JIOTUYHO, [10CJIEI0BAaTEIbHO U TPAMOTHO €0 U3J1araer;
COTIIHOY — ONUPAsACh HA 3HAHUS OCHOBHOM M JONOJHHUTEIBHOM JIUTEPaTyphl,
GatTeHOY TECHO IMPHBS3BIBAECT YCBOCHHBIC HAYYHBIC MOJOXKEHHS C MPAKTUYECKON
JeSITEIbHOCTbIO HAIIPABIICHHUS;
— yMeJI0 00OCHOBBIBAET U APTYMEHTUPYET BbIIBUT'AEMbIE UM UJICH;
— JIeaeT BBIBOJIBI U 0000IICHUS;
— cBOOOIHO BJIAZICET CHCTEMON CIIEUAIM3UPOBAHHBIX MMOHITUH.
— 00y4aromuiicst TBEpI0 YCBOMJI IPOTPAMMHBINA MaTepHall, TpaMOTHO U
[0 CYIIECTBY M3/1araeT €ro, ONUPasCh HA 3HAHUS OCHOBHOM
JUTEPATYPHI;
«xapomoy — HE JOMYCKAeT CYIECTBEHHBIX HETOUHOCTEH; 3
— YBSI3BIBACT YCBOGHHBIC 3HAHHUA C TMPAKTUYECKOH JEATEITBHOCTHIO
«BAYTEHO»
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4YHbIE€ TOJI0KEHUS;
— JIeJIaeT BBIBOJIBI U 0000IIEHMS;
— BJIaJICET CUCTEMOH CIeLUAIM3UPOBAHHBIX MOHITUH.
— o0yyaronuiicss ycBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIM MaTepual,
[0 CYILECTBY H3JIaraeT €ro, OMUpasCh Ha 3HAHHUS TOJIBKO OCHOBHOM
JUTEPATYPHI;
— JIOIYCKAeT HECYIIECTBEHHBIE OIMOKN U HETOYHOCTH;
«YJIOBJIETBOPUTEIILHOY .
GATTOHOY — MCIIBITHIBACT 3aTPyJHEHMs] B INPAKTHUECKOM NPUMEHEHUH 3HAHUHN
HalpaBJICHUS;
— cnabo apryMeHTUpPYeT HayJYHbIE MOJIOKEHHS,
— 3aTpyaHseTCs B (POPMYITMPOBAHUN BBIBOJOB M 000OIICHHUI;
— YaCTMYHO BJIaJIeeT CUCTEMOMN CHelMaIU3UPOBAHHBIX MOHSITHH.
— o0yyaromuiicss He YyCBOWJI 3HAUUTEIbHOM 4YacTH IPOrpaMMHOIO
Marepuaa;
— JIOMYCKAeT  CYNIECTBEHHbIE  OMMOKHM W  HETOYHOCTH  TIpH
«HEYJIOBJIETBOPUTEIHLHOY .
«HE 3ATTCHOY paccMOTpeHHH pobsieM B KOHKPETHOM HalpaBlIeHUH; 5
— MCIIBITBIBAET TPYIHOCTH B MIPAKTUUECKOM IPUMEHEHNHN 3HAHUM;
— HE MOXET apryMEHTHPOBATh HAYYHBIE TTOJIOKEHHS,
— He QOpMYJIHMPYET BHIBOJAOB U 000OLICHHIA.
10.3. TunoBbie KOHTPOJIBHBIC 33aHUS WIIK MHBIE MAaTEPUAIIBI.
Bormpocs! (3agaun) nmst sKk3ameHa mpeIcTaBlieHbl B Taoumie 15.
Tabmuma 15 — Borpocs! (3agaun) 115 9K3aMeHa
Ne Kon
[Tepeuens BonpocoB (3a7au) i SK3aMeHa
/1 WHJUKAaTOpa
Cemectp 2
1 bazoBbie oanmemenThl s3pika C++:  andaBuT, nekcembl, Beipaxkenus, | OIIK-1.3.1
KOMMEHTapHH.
2 Kourenmums nanueIx B a3b1ke C++. OIIK-8.3.1
3 | OcHoBHbIC (CTaHAAPTHBIC) THITHI JAHHBIX s3bIKa C++. OIIK-8.B.1
4 | Tumbl apupMeTHUIecKUe IeTOYUCICHHBIE. Y IPaBIIsIOIIne OIIK-8.B.1
MIOCJIEIOBATEITHHOCTH.
5 | Tumsl apudmMeTHnueckue ¢ mIaBaroie TOUKOM. OIIK-8.B.1
6 | Jlornueckuii Ti bool. Tum void. OIIK-8.B.1
7 | [Ipennoxxenus sizpika C++: omucaHus U ONepaTopsl. OIIK-8.B.1
8 | [Iporpamma Ha si3p1ke C++: cocTaB M CTPYKTypa. OIIK-8.B.1
9 | Unentudukaropsl s3bika. OOmacte nedictBus U obxacte Buaumoctu | OITK-8.B.1
uaeHTudukaropa.




10 | KiroueBsie (3ape3epBUPOBAHHBIC) CIIOBA. OIIK-8.B.1
11 | Koncrautsl. Paznenurenu. OIIK-8.B.1
12 | Cnenudukanuy KJIaccoB MaMSTH. OIIK-8.B.1
13 | O6bekThl. Knaccugukarus 00beKTOB. OIIK-8.V.1
14 | Apudmernueckue omepauun Hax  oObektamu.  Apudmernueckue | OINK-8.B.1
peoOpa3oBaHusl.
15 | Jlornueckue u nmopaspsiaHbie JOTUUECKHUE Olepaliui HaJl OObEKTaMH. OIIK-8.B.1
16 | Onepanuu capura. [lonstue 06 L-3HaueHuu. OIIK-1.3.1
17 | Onepanuu npucBauBanus. [IpeoOpa3zoBaHus Mpy NPUCBAaWBAHKH. OIIK-1.3.1
18 | Onepanus 3amsras. Onepanuu yBeIUYSHUs U YMEHBIICHHS 3HAYCHUS. OIIK-8.B.1
19 | YcnoBuas oneparusi. Omnepanys nojgydeHus ajapeca oobekta B ocHoBHOU | OITK-8.B.1
NaMATH U ONepalys [OJy4YEHUs! COAEPKUMOro 00bEKTa 110 a/Ipecy.
20 | Ykasarenu. Ykazatenu Ha oObekT, Ha (yHKiuio, Ha VOid. Omepanuu ¢ | OIIK-8.B.1
yKa3aTesiMu.
21 | Cchuiku. OIIK-8.B.1
22 | Onepanus npuseaenus. Onepamus pazmep. [lepBudnblie onepamnuu. OIIK-8.B.1
23 | Ilonstue BoipaxkeHus. [1opsiioK BBIMOTHEHHS ONEpalliii B BEIPAXKECHUH. OIIK-8.B.1
24 | CpexactBa peanu3anuy JHHEHHBIX aJTOPUTMOB: omepartop - Beipaxkenue, | OIIK-8.B.1
COCTaBHOM orepatop (0JI0K), yCTON oneparop.
25 | CpenctBa peanu3aluu pa3BeTBIAONIMXCS —anropuTmoB: ycioBHbii | OITK-8.B.1
orepaTop, OIepaTop - IEepeKroyaTellb, ONEepaTop IMEepPexoaa, OIepaTop
pa3pbiBa, orepaTop Mepexo/ia Ha Havajo CIeaAyIoUIe uTepalum, oneparop
BO3BpaTa B BBHI3BIBAIOIIYIO ()YHKIIHIO.
26 | CpenctBa peanu3alMi LUKIMYECKHUX alropuTtMoB: omepaTopsl nukia c | OINK-8.B.1
IPEyCIOBUEM, C IOCTYCIOBUEM, C ITAPAMETPOM.
27 | Peanuzanus apupMeTHYeCKNX, UTEPAMOHHBIX U BJIOKEHHBIX IIUKJIOB. OIIK-8.B.1
28 | Peanmusanms peKyppeHTHBIX BBIYHCICHHUN. OIIK-8.B.1
29 | JlupekTuBsl mpemnporieccopa: aupektusa #include. OIIK-8.B.1
30 | JlupextuBsl mpemnpoiieccopa: aupektrsa #define. OITK-8.B.1
Cemectp 3
1 | CTpykTypupOoBaHHBIE THINBI JaHHBIX: MaccuBbl onHoMmepHble u | OIIK-8.V.1
MHOTOMEpHBIE.
2 | Crpoku. OIIK-8.B.1
3 | CTpyKTypHUpOBaHHBIC THITI JAHHBIX: CTPYKTYPHI (Struct). OIIK-8.B.1
4 | CTpyKTypupOBaHHbIC TUIIBI JAHHBIX: TIEpEUUCICHUs (eEnum). OIIK-8.B.1
5 | CTpyKTypUpOBaHHBIC THITbI JaHHBIX: 00beanHEeHHUs (UNION). OIIK-8.B.1
6 | [lepeumenoBanwue Tunos (typedef). OIIK-8.B.1
7 | Cratuueckoe pacnpeziesieHue IamsTH. OIIK-8.Y.1
8 | ®ynkuuu. OcHoBHble MOHATHS. [IpuHUIMOBI Hcnonb3oBanus (yaxnuii B | OIIK-8.B.1
porpaMmax.
9 | OObsaBieHue U onpeaeneHue QyHKIIHIA. OIIK-8.B.1
10 | Criucok mapaMeTpoB U THIT (DYHKITHH. OIIK-8.B.1
11 | BesoB ¢ynkuuit Ha wucnonHenue. @DopmanbHble u  (akruyeckue | OINK-8.B.1
napaMmeTphl.
12 | O6nactu aevictBus onucanuit GyHKuuil. JIOKaabHOCTD U TI00aTBHOCTD. OIIK-8.B.1
13 | MexaHu3M nepenavyn mapaMeTpoB. OIIK-8.B.1
14 | I'moGanbHbIe IEpEMEHHBIE. OIIK-8.B.1
15 | dyskous main(). OIIK-8.B.1
16 | Ilepenaua maccuBOB B KauecTBe apameTpoB. [Ipumepsl. OIIK-8.B.1
17 | Peanu3auust anaropuTMOB COPTHPOBKU CTPYKTYpP NaHHBIX U moucka B 3tux | OIIK-8.V.1
CTPYKTYpax.
18 | Ilepenada umeH QYHKIHI B Ka4eCTBE TapaMeTPOB. OIIK-8.B.1




19
20

21
22
23

24
25
26
27

28
29
30
31
32

33
34
35
36

[Tonsitue pexypcuu. PexkypcuBHbIE onpeiesieHus: U allrOPUTMBI.
[TporpaMMupoBaHre PEKYPCUBHBIX AITOPUTMOB: PEKYpPCUBHbBIC (DYHKIIUU.
MexaHu3M peKypCHUBHBIX BHI30BOB.

[eperpy3ka pyHKIHiA.

[[Ta6nonHb! QyHKITHIA.

JunaMuuyeckre CTPYKTYpBI: CIUCKU. Buabl CIHCKOB: OJHOCBS3HBIE U
JIBYCBSI3HBIE CIIUCKH, TUHEHHbBIE U LIUKINYECKUE CITHCKH.

JuHnaMuueckue CTpyKTYpbl: CTEKH.

JluHamuueckue CTpyKTypbl: odepeu.

JunaMuuyeckue CTpyKTYpbI: JEKH.

Junamuueckue CTPYKTYpbI: JepeBbs. Buubl nepeBbeB U CHOCOOBI HX
peann3aluy.

Kiacce! B si3b1ke CH++.

Pa3zpabotka knaccoB. COCTaBIISIIONINE KIACCOB: MOJISL, METOBI.
DK3eMIUIIpHI Ki1acca (00beKThl). BpeMs ux jkU3HU U BUTUMOCTb.
KoncTpykTopsl. CBOHCTBa KOHCTPYKTOPOB.

Cratuyeckue »dIEMEHTHl Kjacca (CTaTMYECKHE TOJiA W CTaTHYecKue
METO/bI).

Hacnenosanue. [IpocToe HacnenoBaHue.

BupTtyanbHblie MeTobl. MeXaHU3M MO3THETO CBS3BbIBAHUSI.

Kputepuu xauecTBa mporpamMmmsi.

JKvi3HEHHBII UK TPOTPAMMBI.

OIIK-8.VY.1
OIIK-8.Y.1

OIIK-8.B.1
OIIK-8.B.1
OIIK-8.B.1

OIIK-8.B.1
OIIK-8.B.1
OIIK-8.B.1
OIIK-8.B.1

OIIK-8.B.1
OIIK-8.B.1
OIIK-8.B.1
OIIK-8.B.1
OIIK-8.B.1

OIIK-8.B.1
OIIK-8.B.1
OIIK-2.B.1
OIIK-2.B.1

Bompocsr (3amaun) s 3adera / qudd. 3auera npepacraBieHsl B Tabmuie 16.

Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera

No i/t

ITepeuens BompocoB (3ana4) ais 3adera / qudd. 3adera

Y4eOHBIM IUTAHOM HE MIpEaAYCMOTPCHO

[lepeuenr TeM [N KypCOBOTO TMPOEKTUPOBAHUS/BBHIIOTHEHUS KYpPCOBOW pabOTHI
MpeICTaBICHBI B Tabwmie 17.
Tabnuna 17 — Ilepeyers TeM Juisi KypCOBOTO MPOEKTUPOBAHMSI/BBITIOHEHUSI KYPCOBOM pabOTHI

No /i [TpuMepHBIiA IepeYeHb TeM Il KYPCOBOTO TIPOSKTUPOBAHUS/BHITTOTHEHHS
KypcoBO# paboThI
Pemrenue 3a1a4 JIMHEHHOT0 NPOrpaMMHPOBAHNS
1 TpancnopTtHas 3a1aya.
2 3amaya 0 Ha3HAYEHUSX.
3 3agava 00 ONTUMaIbHOM aCCOPTHMEHTE.
4 3agada o quere.
5 3agava 0 MaKCUMaJIbHOM TOTOKE.
Pemenue 3a1a4 TeopuM pacnucaHuii:
6 3agaya OHOIO MCIIOJHUTENS HA MUHUMAKC.
7 3amaua OHOTO MCIIOTHUTENS HA MUHHCYMMY.
8 3agaua 0 HECKOJIBKUX MCTIOJIHUTENSX.
Penrenne npukjIagHbIX 32124 Teopun rpados:
9 3ama4a 0 1OpOXKHOU CETH.
10 3amava o TeneOHHON CBS3H.
11 3agaya CTPOUTENLHONW TPACCUPOBKH.
12 3agayva 3JIEKTPOHHON TPAaCCUPOBKH.
13 3aa4ya pa3MeLICHHUS.
Peanu3anus aaroputMoB Teopun rpagos:
14 [Touck B rmy6uny rpada.
15 [Touck B mupuny rpada.




16 Kparuaitmme mytu B rpade.

17 OUNEepOBBI TyTH.

18 ['aMUIBTOHOBEI IIUKIIEL.

Pa3paboTka nporpamMm co31aHus U HCNOJIb30BaHUsI 023 JaHHBIX B
Pa3IHYHBIX MPeIMeTHBIX 00/1aCTX:

19 baza nanubix TenedoHHOM ceTH.

20 Ba3a nanHbBIX OMOINOTEKH.

21 ba3a nanHbpIX MarazuHa rpam3anucei.
Pa3paborka nporpaMmm pa3Horo Ha3HaYeHUs:

22 Urpa «Mopckoit 00ii».

23 Urpa «Sudokuy.

24 Urpa «3meiikar.

25 Urpa «Ilose uynecy.

Bonpockl s npoBeneHHs IMPOMEXYTOYHOM aTTecTallMd B BHJIE TECTHUPOBAHUSA
npezcTaBieHbl B Tabmuie 18.

Tabnuna 18 — [IpumepHbIil nepeyeHb BOPOCOB JJIs TECTOB

Ne /it IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

He npenycmotpeno

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /i [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmotpeno

10.4. Meroguueckue  Marepuainbl,  ONPEACISAIONIME  TPOIEIyphl  OLICHUBAHHS
UH/IMKATOPOB, XapaKTepU3YIOIIUX d3Tanbl (HOPMUPOBAHHMS KOMIIETEHLUH, COAEpKaTcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTHpyOIIMX MOPAJOK U HPOLEAYPY
IPOBEIEHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTecTallui 00y4aroIuxcs
I'VAIL

11. Meroauueckue yKazaHus JUIisl 00y4aroIUXCsl 10 OCBOEHUIO TUCIUIITUHBI
lenbto MUCHUIUIMHBL SBISIETC — TMOJY4YEHHE CTYAEHTaMH HEOOXOJWMBIX 3HaHMM,
YMEHHMM M HaBBIKOB O COBPEMEHHOM COCTOSIHMM SI3bIKOB ITPOTPAMMUPOBAHMS U CPEICTBAX AJIS
pa3paboOTKKU MPOrpaMM pA3JIUYHOTO YPOBHS CIIOKHOCTH, a TaKXK€ Ppa3BUTHE MPAKTUYECKUX
HaBBIKOB M0 pa3pabOTKe MporpaMM Ha S3bIKaX MPOrPaMMHUPOBAHMS BBICOKOTO YPOBHS C
HCIIOJIb30BaHUEM CpEJ] BU3YAJIbHOTO O0BEKTHO-OPUEHTUPOBAHHOTO MPOTPaMMHUPOBAHUSI.

11.1. Metoauueckre yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHHMIO JIEKIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MAaTephana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKOe W SICHOE H3JIOKEHHE ydeOHOoro marepuana. HasHaueHue cOBpeMEHHON JEKIMH B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpMAIMIO 10 TEME, a B OCBOCHUU
(byHaaMeHTaNbHBIX MpoOJIeM JUCHMIUIMHBI, METOJOB HAayYyHOrO IIO3HAHMS, HOBEWUIIMX
JTOCTHKEHUI HayyHOUM MbIcau. B yueOHOM mpoliecce JIEKIHs BBIIOIHSAET METO/I0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIEKIMs packpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW 00siacTH 3HaHuUs, €€ MpoOJieMbl, AAaeT LEeIbHOE NPEACTaBICHUE O AUCLUILIMHE,
MOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMH.




[InanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYalOMKUMUCS JIGKIIMOHHOTO MaTepraa;

— TOJTyYeHHE COBPEMEHHBIX, IEIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUH, YPOBCHb
KOTOPBIX OIPEEIISIETCS LEJIEBOM YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

— TOJy4YEHHE OIbITa TBOPUYECKON pabOThl COBMECTHO C IPEIIOIaBaTeIIeM;

— pasBuTHE TNPO(ECCHOHAIBHO-ICNOBBIX  KAadyecTB, JIIOOBH K HpeAMETy |
CaMOCTOSATENIFHOTO TBOPYECKOTO MBIIUICHHS.

— TOsBJIEHHE HEOOXOAMMOT0 UHTEpEeca, HE0OXO0AUMOTO Il CAMOCTOSTEIbHON PabOThI;

— T[OJIyueHHE 3HAaHUKH O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH U TEXHUKH U O
IIPOTHO3€E UX Pa3BUTH Ha OJIIKaNIINE TOJIbI;

— HAYYUTBhCI METOIMYECKH 00palaThiBaTh MaTepuan (BBIICIATH IJIABHBIE MBICIU H
NOJOXKEHHsI, TPUXOJUTh K KOHKPETHBIM BBIBOJIaM, MOBTOPSATH HMX B  Pa3IMYHBIX
dbopmynHupoBKax);

— MOJy4YeHHE TOYHOTO MOHMMAaHHs BCEX HEOOXOANMBIX TEPMHHOB U TIOHATHH.

JIeKIIMOHHBI  MaTepual MOXKET CONpPOBOXKAATHCSA JAEMOHCTpaluedl crnaiiioB
UCTIOJIb30BAHUEM Pa3/laTOYHOrO MaTepHaja IpH TPOBEACHHH KOPOTKHX JAWUCKYCCHH 00
0COOEHHOCTSIX TPUMEHEHHS OTJEIIbHBIX TEMATHK O JUCIUTUIAHE.

CTpyKTypa MpeoCcTaBIeHuUs JEKIIMOHHOTO MaTepuaa:

—  H3IIOKEHHE MaTepHalia 1o pacCMaTPUBAEMOU TEME;
—  JIEMOHCTpAIysi MPUMEPOB COCTABICHHS CXEM QJITOPUTMOB PEIICHUS KOHKPETHBIX

—  OTBETHI HAa BO3HUKAIOLIME BOIPOCHI IO TEME JIEKLIHH;
—  BblJAYa pa3JaTOYHOro MaTepuaja ¢ NpUMEpaMH IPOrpaMM [0 TEME JIEKIUU U
00CyXJIeHUE UX OCOOCHHOCTEH.
CtpyKTypa JEKIIMOHHOTO MaTepuaia MpyUBeIeHa B U3JaHUU:
bapuko JL.LH. OcHoBbl anroputMmu3zanuu u nporpammupoBanuss Ha C/C++ [Tekcr]:
yuebHoe mocobue: B 2 u. Y.1 / JI.H. Bapukos,— CI16.: ['YAIIL, 2019. - 164c.
bapuko JL.LH. OcHoBbl anroputmu3zanuu u nporpammupoBanuss Ha C/C++ [Tekct]:
yaebnoe nocodue: B 2 u. Y.2 / JI.H. bapuxos,— CII6.: T'YAII, 2019. - 243c.

11.2. Meroauueckue ykazaHusi sl OOYYarOIIUXCS MO BBITIOJHEHUIO J1a00PaTOPHBIX
pabot

B xone BeimonHeHus 1a0OpaTOpHBIX pPAabOT oOydaromuics MAOKEH YIIIyOUTbh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKON
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHOM XapaKTEpUCTUKOW 00ydaromerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 SKCIEPUMEHTAbHO-IIPAKTHYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOITPUATHI.

BeinonHenue 51a00paTopHBIX pabOT 0O0y4aromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThiO
W3YYEHUS JUCLUIUIMHBL, ONIpENesiseMol Yy4eOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreynBaroIuM pelIeHue CIeIyIoIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TnpuoOpeTeHHe HaBBIKOB MCCIEAOBAHUSA MPOLECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM JUCIUIINHBI,

— 3aKpeIUICHHE, PA3BUTHE M JEeTaln3alls TEOPETUYECKUX 3HAHWW, IOJYyYEHHBIX Ha
JEKIUSAX;

— TOJy4YeHHe HOBOM MH(OpMAaIMK 110 U3y4aeMON AUCIUILIUHE;

— T[pHOOpeTeHHe  HABBIKOB  CaMOCTOSTENBbHOW  paboThl ¢ Ja0opaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3ajianue ¥ TpeboBaHus K IPOBEICHUIO T1a00paTOPHBIX PadoT

[To xaxmoii mabopaTopHOi paboTe 00yJaAIOMUNACS MOTYyYaeT BApUAHT WHIUBHUIYAITHHOTO
3a/laHusl B COOTBETCTBHH C €r0 HOMEpPOM B criucke rpynmsl. [lepen mpoBeaennem 1abopaTopHOi
paboThl O0yJaromeMycst ClielyeT BHUMATEIbHO O3HAKOMHUTBLCS ¢ METOAMYCCKHMH yKa3aHUSIMHU




no e BBINONHEHUIO. B COOTBETCTBUMU ¢ 3aaHWeM OOYYAIONIMICS IOJDKEH BBIOJHUTH
MIOCTAaHOBKY 3a/a4i: chopMyIUpOBaTh YCIIOBHE, ONPEACIUTh BXOJHBIE M BBIXOJHBIC JTaHHEIC,
pa3paboTaTh MaTeMaTUYECKyI0 MOAeb. [locie 3Toro oH I0KEH MOCTPOUTh CXEMY alrOpUTMa
pelieHHs 3aJa4d ¥ 3allUTUTh €€ y MperojaBaTelisa. JTO SBISIETCS JOMYyCKOM K pealn3aluu
airoputMa Ha KommbloTepe. [locme oTnmaaku  mporpamMmbl  OOyYaroIIUHCS — TOIDKEH
IPOJIEMOHCTPHUPOBATh TIPENOJABATEeN0 pPadOTy MpOrpaMMbl Ha TIOJHOM Habope TECTOB.
JlaGopatopHasi pabGora 3aBepmiaeTcs OG(OPMIIEHHEM M 3aIIUTOW OTYeTa IO J1adOPaTOPHOM
pabore.

Crpykrypa u hopma otyera o JabopaTopHOr pabore

Otuer o mabopaTopHOW paboTe MOJDKEH BKIIOYATh B CeOS: TUTYJIBHBIA JIHCT,
bopMyIUPOBKY 3aJaHusl, MaTeMaTHUYecKas MOJelb, CXeMa aJlfOPUTMa PELIeHUs 3a/J1ayi, TEKCT
IIPOrpaMMbl, KOHTPOJIbHBIE (TECTOBBIE) IPUMEPBI.

TpeboBanus k oopMIICHHIO OTYETa O Ja00paTOPHOH paboTe

ITo xaxmoit nmaGopaTopHOl pabOTEe BBHIMOMHIETCS OTACNBHBIM OT4eT. TUTYNbHBIA JHCT
odopmisieTcss B COOTBETCTBHHM C ImabimoHOM (oOpasiom) mpuBeneHHbIM Ha caidte ['YAIL
(www.guap.ru) B pazaene «CeKTop HOpMaTUBHOMN TIOKyMEHTaluny». TeKCTOBbIe U rpaduvecKue
MaTepuaibl 0pOPMIISIIOTCS B cooTBeTcTBHH ¢ nedcTByrommMu ['OCTamu u TpeGoBaHUSMU,
npuBeneHHbIME  Ha caiite ['YAIl (www.guap.ru) B pasgene «CekTop HOpMaTHUBHOU
JTIOKYMEHTAIIUN».

MeToauyeckne yKa3aHHUs K BBIIOJHEHHUIO JIAOOPaTOPHBIX pabOT BKIIOYEHBI B COCTaB
CIEAYIOLIUX U3IaHUM:

bapuko JL.LH. OcHoBbl anroputmu3zanuu u nporpammupoBanuss Ha C/C++ [Tekcr]:
yuebHoe ocobue: B 2 u. Y.1 / JI.H. Bapukos,— CI16.: ['YAIIL, 2019. - 164c.

bapuko JL.LH. OcHoBbl anroputmu3zanuu u nporpammupoBanuss Ha C/C++ [Tekct]:
yuebHoe ocooue: B 2 u. .2 / JI.H. Bapukos,— CI16.: ['YAII, 2019. - 243c.

11.3. Meroauueckue yka3aHds Ui OOYYAIOMIMXCS TI0 MPOXOXKICHHIO KypCOBOTO
MIPOEKTUPOBAHUS/BBITIOJIHEHUSI KYPCOBOU pabOTHI

KypcoBoii mpoekT/ paboTa mpoBOAUTCS C LETbI0 (OPMHUPOBAHUS Y OOYUAIOIINXCS OTBITA
KOMIUIEKCHOTO pellleHus] KOHKPETHBIX 3a/1a4 MPoQecCHOHAIbHOMN AeSITeTbHOCTH.

KypcoBoii npoekt/ paboTa 1mo3BoJisieT 00yJaromeMycsi:

— CHCTEeMaTHU3UpOBaTh W 3aKPENHUTh MOJYYEHHBIE TEOPETUUYECKHE 3HAHUS U
MPAKTUYECKHE YMEHHS TO TMpodeccHoHANbHBIM Y4YeOHBIM JUCHUIUIMHAM M MOAYJSIM B
COOTBETCTBUU C TPEOOBAHUSIMHU K YPOBHIO TOJATOTOBKHU, YCTAHOBJICHHBIMH MPOTPaMMON yaeOHOM
JUCUUIIMHBI, [pPOrpaMMOM  MOATOTOBKH  CHELUUAIUCTAa  COOTBETCTBYIOLIEIO  YpPOBHS,
KBaTH(UKAIIIH;

— NPUMEHUTHh MOJYYEHHBbIE 3HAHMS, YMEHHUS U NPAKTUYECKUN OMBIT MPU PEIICHUH
KOMIUIEKCHBIX 33]1a4, B COOTBETCTBUHU C OCHOBHBIMU BHIaMU MPOPECCHOHATHHON JIEATEIbHOCTH
10 HaIlpaBJICHNIO/ CIIEUANIbHOCTH/ IPOTpamMMe;

—  yrayOuTh TEOPETHUYECKUE 3HAHUS B COOTBETCTBUU C 33/IaHHOM TeMOii;

— cdopMHpOBaTh YMEHHUS TMPUMEHATh TEOPETHUUYECKUE 3HAHWS TIPU PEIICHUH
HECTaH/IapTHBIX 3a/1a4;

— T[pUOOpEecTH OMBIT AHATIUTUYECKOW, pacu€THOM paboTel ©u  chOpMUPOBATH
COOTBETCTBYIOIINE YMEHHS;

— cdopMupoBaTh yYMEHHs pPabOTHI CO CIENHUATBLHON JUTEPATYpPOH, CIPABOYHOM,
HOPMATHBHOM ¥ MPAaBOBOW JOKYMEHTAIIMEH U MHBIMH HH(POPMAIIMOHHBIMU UCTOYHUKAMU;

— chopmupoBaTh yMeHUS (OPMYIUPOBATH JIOTHYECKH OOOCHOBAHHBIE BBIBOIBI,
MPEIOKEHHUS U PEKOMEHIAIIMU TI0 Pe3yabTaTaM BBITOIHEHUS PaOOTHI;

— pa3BUTh NPO(HEeCCHOHATIFHYIO MUCHbMEHHYIO M YCTHYIO pedb 00y4aroIerocs;



— pa3BUTh CHCTEMHOE MBILIUIEHWE, TBOPUYECKYK) WHULIMATUBY, CAMOCTOSITEIBHOCTD,
OpPraHU30BaHHOCTh U OTBETCTBEHHOCTh 32 IPUHUMAEMbIE PEILICHUS;

— cdopMHpOBAaTh HABBIKM IJJAHOMEPHOW pEryispHOd paboThl Haj pelIeHHEM
IIOCTaBJIEHHBIX 3a/1a4.

3a BpeMsl KypCOBOIO HPOEKTUPOBAHMSI HEOOXOJUMO BBIMOJIHUTH BCE JTallbl PEIICHUs
3aauu ¢ momouibio 9BM OT MOCTaHOBKM 337a4H JI0 BBITYCKa JOKYMEHTAIMH Ha pa3paboTaHHOe
nporpaMMHoe cpeiacTBo. KypcoBoil mpoekT 3akaHyuBaeTcsi OoGOpMIICHHEM MOSICHUTEIbHOU
3aMMCKU M YCTHOM 3alIUTOM paboThl ¢ TOKa30M pabOThI IPOTPaMMHOTO cpeacTBa Ha DBM.

CTpyKTypa NOSICHUTEIbHOM 3alMCKU KYPCOBOTO MPOEKTa/ pabOThI

B coctaB nosicHUTENbHOM 3aIIMCKU JOKHBI BXOAUTD:

- TUTYJIbHBIN JIUCT;

- co/iep KaHMe MOSICHUTENbHOM 3aiCKy;

- BBEJICHUE;

- YeThIpe MPOTrpaMMHBIX JIOKyMeHTa, opopmieHHbIX 1o Ctanmaptam ECII/I:

- Criennukanmsi.

- TexcT mporpammel.

- Onucanue nporpaMmsl.

- Onucanue NpUMEHEHHUS.

- 3aKJII0YECHHUE;

- CIIUCOK UCTOJIb30BAaHHBIX HCTOYHUKOB.

PykoBoguTenb KypcOBOTO MPOSKTHPOBAHUS MOXXKET B KaKIOM KOHKPETHOM CiIydae
noTpeboBaTh AOMOJIHUTEIBHOTO OPOPMIICHHUS eIlIe Psiia JOKYMEHTOB.

TpeboBanust Kk 0OPMIICHHIO MOSICHUTEIbHON 3alIUCKU KYPCOBOT'O MPOEKTa/ paboThl

Hokyment IlosicHHTebHAsi 3aMHCKA COJACPKUT YKPYITHEHHBIE CXEMBl aJIrOPUTMOB,
o0mye omnucaHusl ajaropuTMOB M (YHKLHMOHHMPOBAHUS INPOTPaMMBbl, a TaKKe OOOCHOBaHUE
NPUHATBIX TEXHUYECKUX M TEXHUKO-dKOHOMHUYECKUX pelieHui. TpeOoBaHMs K COAEPIKaHUIO U
opopmienuro [osicHurenbHoii 3anucku ycranasnupaeT ['OCT 19.404-79.

TpeboBanust Kk coaepxkaHutro U odopmieHuto gokymeHTa Cnenundukanus
ycranaBimuaer ['OCT 19.202-78. DOrtor TI'OCT omnpepensier nNporpaMMHBIA JOKYMEHT
Cneunudukanus Kak coCTaB MPOTrPaMMBbI U IOKyMEHTAIIUX Ha Heg.

TpeboBanust k coaepkaHuilo M O(OpMICHHIO JOKyMeHTa TeKceT mporpamMmsl
ycranaBimuBaeT ['OCT 19.401-78. Dtor 'OCT ompenenser mporpamMmubiii 1okymMeHT Teker
NPOrpaMMbl Kak 3alMch IPOrpaMMbl ¢ HEOOXOTUMBIMH KOMMEHTAPHSIMU.

TpeboBanust Kk coaepkaHWIO M OQOPMIICHHIO JOKyMeHTa OmnucaHue NPOrpaMmbl
ycranaBiuBaeT ['OCT 19.402-78. Oror 'OCT onpenensier mporpaMMHBbIH TokyMeHT Onucanue
NPOrpaMMbl KaK COBOKYIHOCTb CBEJIECHUH O JIOTHUECKOW CTPYKType M (YHKIMOHHPOBAHUU
IPOTPaMMBI.

JlokymMeHT OnucaHue NMPUMEHEHHUsl COJEPXKUT CBEIEHHs O Ha3HAYCHWU INPOrpaMMBbl,
00J1acTH TPUMEHEHUs, MPUMEHSEMBIX METOJaX, KJlacca pelaeMbIX 3ajad, OrpaHHuYeHUSX s
OPUMEHEHHs, MUHUMAJbHOW KOHQUIypalMM TEXHUYECKUX CpEACTB, OMNEpallMOHHON cpene.
TpeboBaHMs K COAEpKaHUIO U OPOPMIICHHIO 3TOTO TMPOTPAMMHOTO JIOKyMEHTa YCTaHABIHUBACT
I'OCT 19.502-78.

MeTtoauyeckue yka3aHusl K BBIITOJIHEHUIO KYpCOBOM paboThI / MPOEKTa:

bapukoB  JI.LH.  JlokymMeHTHpOBaHHE mporpamMmHoro  obOecmeuenus. [Tekcr]:
Metoauueckue yka3zaHUS K BBINOJTHEHHIO KypcoBoil pabdotsl / JI.H. bapukos. — CII0.: 'VAII,

2013. - 24 c.

11.4. Metoauveckue yKa3aHUs ISl OOYYAIOIIUXCS IO TMPOXO0KACHUIO CAMOCTOSATEIHHON
paboTHI



B Xone BBINIOJIHEHUSI CaMOCTOSITEIBHON pabOThI, 00YJAIONIUIICS BBINOIHAET PabOTy MO
3aJaHUIO ¥ TP METOJMYECKOM PYKOBOJICTBE ITpEIojaBatelisi, HO 0e3 ero HEemOCPEeACTBEHHOTO
y4JacTusl.

Jlns oOyuaromuxcsi o 3a049HOM (hopme OOydeHHs, caMOCTOSITEeNIbHAs pabdoTa MOXKET
BKJIIOUaTh B C€0sI KOHTPOJIbHYIO padoTy.

B mporecce BBINONHEHHSI CaMOCTOSATENbHOM paboThl, y oOydwaromierocs (opmupyercs
1es1eco00pa3Hoe IIaHMPOBaHUE pabouero BpeMEHU, KOTOPOE MO3BOJIAET UM Pa3BUBATh YMEHHS
Y HaBBIKM B YCBOGHHM M CHUCTEMATH3aIlMU NPUOOPETaeMbIX 3HAHUH, 0OECIIeunBaeT BBICOKHUHN
YPOBEHb YCIEBAEMOCTH B TNepuOJ OOydYeHHs, IOMOTAaeT IOJYYUTh HABBIKH TOBBIIICHHS
npo(ecCHOHATBHOTO YPOBHSL.

MeTtoauyeckUMH ~ MaTepuallaMH,  HAmpaBJSIONIMMU  CaMOCTOSITENIbHYIO — paboTy
00YyJaOIIMXCS ABJISAIOTCS y4eOHO-METOIMUECKIE MaTEPUAIIbI IO AUCIUILINHE.

11.5. Meroauyeckue yKazaHUsA I OOYYArOIIMXCS TIO0 IMPOXOXKIACHUIO TEKYIIETO
KOHTPOJISI YCTIEBAeMOCTH.

Texymuii KOHTPOJb YCHEBAEMOCTH MpEAYyCMAaTpPUBAE€T KOHTPOJb KadyecTBa 3HAHUM
00yJaroIUXCsl, OCYIICCTBIIEMOTO B TEUYCHHE CEMECTpa C IIEIBI0 OICHUBAHMS XO0Jlda OCBOCHUS
JTUCIUTUIAHBI.

Takol KOHTPOJb BKIIOYAET B Cce0s 3alATy OTYETOB IO BCEM BBINOJIHEHHBIM
nabopatopHbiM pabotaM. B xome 3ammThl oOywaromiuecss OOOCHOBBIBAIOT BBIOPAHHYIO
MaTEeMAaTHYECKYIO0 MOJICNIb PEIICHUS 3a7a4i M CXEMbl alTOPUTMOB ee pernieHus. Kaxmas padora
OILICHUBAETCS MCXO/SI U3 MAKCUMAIBHOTO KOJMYECTBA PEUTHHTOBBIX 0AlIOB, MPEAYCMOTPEHHBIX
3a 3Ty padoTy.

CymMMa MOJy4YeHHBIX PEUTHHTOBBIX OaJIJIOB 32 BBINOJHEHHBIE JIa0OpaTOpHBbIE PabOTHI
YUUTBIBAETCS MIPU MPOBEACHUN IPOMEKYTOUHOM aTTecTaluu (IK3aMeHa).

11.6. MeToau4eckue yka3zaHUs JUIsl OOy4arONIMXCs MO MPOXOXKICHHIO IMPOMEKYTOTHON
aTTeCTallUU.

[IpomexxyTounast ~ aTTecTanusi  OOyYarOUIUXCs  MPEAyCMaTpuUBaeT  OlLICHUBAHUE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yIbTaTOB 00y4YeHMs MO auciuruinHe. OHa BKIIIOYaeT B
cedst:

— D9JK3aMeH — (opma OLIEHKH 3HaHUM, TONYyYEHHBIX OOYYalIIUMCA B Ipolecce
M3YYEHUS BCEW MUCIUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSATEIHHOU paboThl, CHOCOOHOCTH
MPUMEHATh MX JJIsl pPEHIeHUs MPAaKTHUUECKUX 3a7ad. JK3aMeH, KaK MPaBWIJIO, MPOBOJUTCS B
NepUoJl HK3aMEHALMOHHOM CECCHMM W 3aBEpIIAETCS aTTECTAlMOHHOM OLEHKOW «OTIUYHOY,
«XOPOIIOY, «KYTOBICTBOPUTEITHEHO», «HEYTOBIECTBOPUTEILHOY.

Cucrema OLEHOK IpPHU MPOBEACHUU MNPOMEKYTOUHOM aTTeCTallUd OCYILIECTBISETCS B
COoOTBETCTBUU ¢ TpeboBanusiMu Ilomoxkeruit «O TeKkylieM KOHTPOJIE YCIIEBAEMOCTH U
MPOMEXKYTOUHOM arrectanuu cryaeHToB ['YAII, oOywarommxcs Mo mporpamMme BBICIIETO
obpazoBanusi» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKH KadecTBa Y4eOHOW paboThl
ctynentoB B 'Y AIDy.



Jluct BHeceHUs U3MEHEHUH B pabouylo IporpaMmMy JTUCIUTUIMHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




