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[Iporpammy aucuurumHbl paspaborain(a)(n) crapmmii npenoaasarens, K.H. Anucumosa O.C. (Kadenpa maremaruku
U MPUKIIaJHOHM nHpOpMaTHKK)

1. IlepeyeHb mNIAHUPYEMBIX Ppe3yJIbTATOB OOy4YeHHMs] MO AUCHMILIMHE (MOIYJI0), COOTHECEHHBIX ¢
IUIAHUPYeMBIMH pe3yiabTatamu ocsoenus OIIOII BO

OO0yyaroniuiicsi, OCBOMBIINN AUCIUILIUHY (MOJYJIb), TOJDKEH 00JIaaTh CISAYIONUMHU KOMIICTCHIIUSIMU:

Mudp Pacmndposka
KOMIEeTeHIIHH npuodperaeMoil KOMNeETEHIIUH

ITK-4. Crioco0OeH pa3pabaThiBaTh aTOPUTMBI U IPOTPAMMEI, IPUTOIHBIE IS IPAKTUIECKOTO PUMEHEHHS

IK-4.1. 3HATH TEXHOJOTHH Pa3paOdO0TKH aITOPUTMOB U MPOTPAMM, MMPUTOIHBIX IS IPAKTHIECKOTO
[IPUMEHECHHUS

[K-4.2. 'YMeTh pa3pabaThiBaTh aTOPUTMBI M [IPOTPAMMEI, IPUTOIHBIC IS MPAKTUYECKOTO MPUMCHEHHUS

I1K-4.3. BraseTh cmoCOOHOCTHIO pa3padaThIBATh aJITOPUTMBI M IIPOTPAMMBI, IPUTOTHBIC [T TPAKTUIECKOTO
[IPUMCHCHHUS

OO0yJaronuiicsi, OCBOUBIINHA JUCIUILIUHY (MOIYJB):

JlomxeH 3HaTh:
TIPUHIIMITE ¥ OCHOBHBIE 3JIEMEHTHI 00BEKTHOW MOENH pa3padOTKH MPOTrPaMMHOTO 00eCTIeUeHNSI.

JlomkeH ymeTs:
NIPOEKTUPOBATh M pa3pabaThiBaTh MPOTOTHUIIEI NPOTPAMMHBIX KOMIIOHEHTOB, YYHMTBIBasi NMPUHIMIIBI OOBEKTHOTO
noaxoxna (G4, SOLID).

JloikeH BlageTh:
crocoOHOCTRIO pa3pabaThIBaTh MOJB30BATEIHCKIE MPUIIOKEHUS B paMKaX 00BEKTHOTO MOIX0/1a.

2. Mectro gucuumiaunsl (MoayJs) B ctpykrype OIIOII BO

HMannas mucuuiuinHa (Momyiab) BiimodeHa B pasgen " B1.B.12.01 JIucumrmummesl  (Momynau)" OCHOBHOM
npodeccroHabHOM 00pa3oBaTenbHOM porpaMmMbl 23.03.01 TexHOIOTHS TPAHCIIOPTHBIX MPOIECCOB M OTHOCUTCS K YacTH,
(dhopmupyemoii YYACTHUKAMU 00pa30BaTEeNbHBIX OTHOIIICHHI.

OcsauBaercs Ha 5 kypce B 10 cemectpe.

3. O0beM AUCHUIIMHBI (MOIlyJ'lﬂ) B 3a4Y€THBIX €IUHUIAX C YKa3aHHEM KOJHYECTBA YaCOB, BbI/ICJICHHBIX Ha

KOHTAaKTHYI0 padoTy o0ydyalmommxcsi ¢ mpenogaBartejeM (M0 BUIAM Y4eOHBIX 3aHSTHI) M HA CaMOCTOSITEJLHYIO
padoTty o0yuarommuxcsi

OO6mas TpyI0eMKOCTh JUCIUILITNHBI COCTABISAET 2 3a4eTHRIX(bIe) equHUI(bI) Ha 72 yaca(oB).

KonrakrtHast pabora - 12 waca(oB), B TOM uucie jekuuu - 4 daca(oB), mpaktuyeckue 3aHatus - 0 dyaca(os),
nabopaTtopHbie paboThI - 8 yaca(oB), KOHTPOIL CAMOCTOSITENTLHOM paboThI - 0 gaca(oB).

CamocrostensHas paboTa - 56 yaca(oB).
Konrpois (3auét / sx3ameH) - 4 yaca(oB).
®dopma MpoMeKyTOUHOT0 KOHTPOJIS TMCUUILTMHEL: 3a4eT B 10 cemectpe.

4. Coep:kanue IMCHMIUITMHBI (MOIYJIsl), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3jesiaM) ¢ YKa3aHHeM OTBeIeHHOT0
HA HUX KOJINYEeCTBA aKa/JIeMHYeCKUX YACOB U BHIOB YYeOHbIX 3aHATHI



4.1 CTpyKTypa 1 TeMAaTH4YeCKHIl IIIaH KOHTAKTHOH M caMOCTOATEJbHOM padoThl 10 JHCIHUILINHE (MOAYJII0)

Buael u yacel
KOHTAKTHO# padoThl,
HX TPYA0E€MKOCTh
(B yacax)
C
e Camocros
N Pa3znenn! pMcOMIIHHBI / M TeJbHasA
MoayJist ec TTexn Ipaxktu | Jladopa padora
P . YyecKue TOPHBIE
3aHATHA | padoThI
1. [Tema 1. OcHoBHbIE KOHUENIUU C++. 10 1 0 2 14
2 Tema 2. bazoBble 1 MPOJABUHYTHIE METO/IbI YIIPABICHUS 10 1 0 2 14
" Ipecypcamu Ha C++.
Tema 3. [Ipumenenne madnonos C++ 1yt IPOEKTUPOBAHUS 10
3. [mporpamm. Pa3zpaboTka U MpoeKTUPOBaHNE MHOTOIIOTOYHBIX 1 0 2 14
[POrpamM.
4 Tema 4. PazpaboTka u mpoekTHpoBaHue rpaguaeckoro 10 1 0 2 14
" [moxp30BaTENLCKOTO UHTEPdEiica.
Htoro 4 0 8 56

4.2 Conep:kaHue TUCHUTLTHHBI (MOAYJIsT)

Tema 1. OcHoBHBIe KOHIenmuun C++.

PazButne u crangaprusanus szeika C++. Tunbl nanneix. Hacnenosanwe. Ilonmmmopdusm. Mukancynsims.
Cneupnansible pyHkuud. [1ladbnonst. CrannaptHas Oubnnorexa.

Tema 2. Ba3oBble H NPOJABHHYTBIC MeTObI YIpaBJeHHus pecypcamu Ha C++

Konuenumu C++. OcHOBHBIE cTpaTeruy KonupoBaHus-BianeHus. Crparerusi 3ampera konupoBanusi. Crparterus
UCKJIIOYNTENbHOrO Bianenus. Crparterus riyOokoro komupoBaHus. Crparerusi coBMecTHOro BiajaeHusi. OnpeneneHue
(GyHKIMM OOMeHa COCTOSHHMSAMH JUIsl Kiacca. Y JaJleHHe MPOMEKYTOUYHBIX KOIMH KOMIHIISTOPOM. Peannzanms ceMaHTHKH
nepemelneHus. Bo3MoXkHbIE BapHaHTBl peaau3allid CTPAaTeTdH COBMECTHOro BiageHus. CTpaTerus HCKIIOYUTEIBHOIO
BJIAJICHUS U CEMaHTHKa nepeMelieHus. JKu3HeHHbII UK pecypca U 00beKTa-BlIaiesblia pecypea

Tema 3. IIpumenenne madaonos C++ s npoeKTHpPOBaHUs mporpamM. Pa3paGoTka u mpoekTupoBaHue
MHOTOIOTOYHBIX POrPaMM

Hlabmon C++. OO630p NPOMBINUICHHBIX NPOTrPaMMHBIX OHONMHMOTEK. MHOrONOTOYHOE MPOrpaMMHUPOBAHHE.
VYnpaBnenue mnorokamu. Pa3geneHue JaHHBIX Mexay nHoTrokamu. CHHXpOHM3alUs MapajlIeNIbHBIX — ONEepauuil.
IIpoexTHpoBaHue mapaulenbHBIX mnporpamm. IIpoaBuHyTOE ympaBieHHEe NOTOKaMHM. TecTHUpoBaHME U OTJIafKa
MHOTONOTOYHBIX IPUIIOKEHUH.

Tema 4. Pazpa0oTka 1 npoeKTHpPOBaHUe rPaduiecKoro noJjb30BaTe/ibCKOro nurepgeiica

I'paduueckuii nonb3oBarensckuiit uHTepdeiic. [IpoexTnpoBanne rpaguIeckoro MoIb30BaTEILCKOr0 HHTEpdeiica Ha
C++. Hncrpymenrapuii paspaborunka. Pazdop cymecTByONIIEro NpoeKTa ¢ OTKPBITHIM UCXOIHBIM KOJOM.

5. IlepeyeHb y4eOHO-MeTOAMYECKOT0o oOecrevyeHHs IJs CAMOCTOSITeJbHON pPadoThl oO0ydyalwIuxcs IO
JMCUMILTHHE (MOAYJII0)

CamocrositenbHass paboTa OOydYarol[MXCsl BBIMOJHICTCS 10 3aJaHUI0 W TPH  METOAMYECKOM PYKOBOJICTBE
npernojaaBaTeisi, Ho 0e3 ero HermocpeacTBeHHoro yuactusi. CamocTosTenbHas paboTta nmopasaessieTcs Ha CaMOCTOSTENbHYIO
paboTy Ha ayJAWTOPHBIX 3aHATHSAX W Ha BHEAYAWTOPHYIO CaMOCTOATENbHYI0 pabory. CamocrosTenbHas pabdoTa
00y4aroMIMXCsl BKJIIOYAET KK MOJHOCTHIO CAMOCTOSITEIbHOE OCBOCHHE OTHCIbHBIX TeM (pa3[esioB) MUCUMIUIMHBI, TaK H
mpopaboTKy TeM (pa3’elioB), OCBaWBAaeMBIX BO BpeMs ayIuWTOpHOH paboTel. Bo Bpems camocTosTensHONH paboThHI
o0ydJaroliuecss YUTAlOT W KOHCHEKTUPYIOT Y4eOHYI0, HAyYHYIO M CIPaBOYHYIO JIUTEPATypy, BBIMOJHSIOT 3aJaHHs,
HATIPABJICHHBIC HA 3aKPCIUICHWE 3HAHUN M OTPabOTKY YMECHUN M HABBIKOB, TOTOBATCS K TEKYIIEMY M MPOMEKYTOUHOMY
KOHTPOJIIO 110 TUCIUILIHHE.

Opraan3anysi caMOCTOSTEIBHON pabOTH 00YJaIONINXCs PETIIaMEHTHPYETCSI HOPMATUBHBIMU JOKYMEHTaMH, y4eOHO-



MeTO,HH'-IeCKOﬁ HHTGpaTypOﬁ 1 DJICKTPOHHBIMU 06p330BaT€J'II)HI)IMI/I pecypcaMu, BKIIrO4asi:

[opsinok opraHu3anyMy M OCYIIECTBICHUS 00Opa30BaTENbHONW NEATEILHOCTH 10 00pa3oBaTeNIbHBIM IIPOrpaMMam
BBICIIEr0 00pa3oBaHMs - IporpaMmaM OakajlaBpuara, I[porpaMMaM CIELHMAIUTETa, MporpaMMaM MarucTpaTypsl
(yTBepyKzaeH mpukazoM MuHHcTepcTBa 00pa3oBanus 1 Hayku Poccuiickoit denepanuu ot 5 anpens 2017 roxa Ne301)

IMucemo MunucrepctBa oOpaszoBanust Poccuiickoit ®@enepamun Nel4-55-996un/15 ot 27 nHosOps 2002 r. "O6
AKTHBH3AIMH CAMOCTOSITEIbHONW pabOThI CTYICHTOB BBICIINX y4EOHbIX 3aBeCHUIT"

YcraB  denepaibHOro  rocylapCTBEHHOIO — aBTOHOMHOTO — oOpasoBaresibHOro — yupexkienust  "KaszaHckuii
(ITpuBomxckuii) penepanbHbI yHUBEpCUTET"

[IpaBuiia BHyTpeHHETO pacnopsaka (eaepaibHOro rocy1apCTBEHHOTO aBTOHOMHOTO 00pa30BaTENbHOIO YUPEKACHHS
BBICIIETO ITpodeccronasbHoro oopasosanus "Kazanckuit (I[IpuBoimkckuil) dhenepanbHblil yHHBEpCUTET"
JlokansHble HOpMaTHBHBIE aKkThl Kazanckoro (IIpuBomkckoro) deaepanbHOro yHUBEpCUTETA

6. ®oH OLEHOYHBIX CPEJICTB MO TUCHUIIHHE (MOIYJIIO)

®DOH/I OIICHOYHBIX CPEICTB MO TUCHHUIUIMHE (MOJIYJIO) BKIIOYAET OLCHOYHBIC MaTepUallbl, HAIPABICHHBIC HA
MPOBEPKY OCBOCHUS KOMIICTCHIWI, B TOM YHCJIC 3HAHWI, YMCHHHA M HABBIKOB. DOH]| OIICHOYHBIX CPEICTB BKIHOYACT
OIICHOYHBIC CPEJICTBA TEKYILETO KOHTPOJIS U OI[CHOYHBIC CPECTBA IPOMEKYTOYHOMN aTTECTAIIUH.

B donze oleHOYHBIX CPECTB COACPIKUTCS CAeIyromas HHGOPMAIHS:

- COOTBETCTBUC KOMIICTCHIIUH IUIAHUPYEMBIM Pe3yIbTaTaM 00YYCHHUS 110 TUCIUILIHHE (MOIYIIIO);

- KPUTEPUH OLIEHUBaHKSI CPOPMUPOBAHHOCTH KOMITETEHIIHIA;

- MeXaHu3M (HOPMHUPOBAHMS OIEHKU IO TUCIUIUINHE (MOIYJIIO);

- OMMCAHUE MOPSKa IPUMEHEHHS M POLIEAYPHI OLCHUBAHUS JUIsl KQXKIOTO OLIEHOYHOTO CPEJICTBA;

- KPUTEPUH OLIEHUBAHUS JJIsI KAXK/IOTO OL[EHOYHOTO CPE/ICTBA;

- COACpKaHUEC OLCHOYHBIX CPCACTB, BKJIIOYasd Tpe60BaHI/I$[, NpEeaABbABIACMBIC K HeﬁCTBHﬂM 06yqafomnxc;1,
JACMOHCTPUPYCMBIM pE3YyJibTaTaM, 3alaHus pa3JIMIHbIX TUIIOB.

CDOH[[ OLICHOYHBIX CPCACTB MO JAUCHUIIIIMHC HAXOAUTCS B HpPIJ'IO)KeHI/II/I 1 x nporpamMmme JUCHUTIIIUHBI (MO,HyJ'I}O).

7. llepeyeHb JUTEPATYPbl, HEOOXOAMMOI 1JIs1 0CBOCHHS TUCHUTLIHHBI (MOAYJIsT)

OcBoeHNE IUCHMIUIMHBI (MOJYJS) TperoiaraeT u3ydeHue ydeOHoW ymreparypbl. Jlutepatypa MoKeT OBITh
JIOCTYITHA 00YYaIONIUMCS B OJJHOM M3 IBYX BapHaHTOB (JIMOO B 000WX M3 HUX):

- B JJIGKTPOHHOM BHJE - 4Y€pe3 3JIEKTPOHHbIC OMOIMOTEYHBIE CHCTEMBl HAa OCHOBAaHMHU 3aKIMIOYEHHBIX KDY
JIOTOBOPOB C MpaBOOOIIaaTEIIsIMU;

- B meyaTHOM BHjIie - B HayuHolt 6ubnuoreke Enabyxckoro nacturyra KOY. ObOydaromuecs MoyqarT yaeOHyo
IuTepaTypy Ha abOHEMEHTE II0 YHUTATEeJIbCKUM OWieTaM B COOTBETCTBHM C IIpaBWIAMH II0Jb30BaHMs HayuyHoit
OMOIMOTEKOH.

DJIeKTPOHHBIC M3JIaHUS TOCTYITHBI JUCTAHIIMOHHO M3 JTI0OOH TOUKH NPH BBEACHUH 00YYaIOIIMMCS CBOETO JIOTHHA U
napojist OT JIMYHOrO KaOuHeTa B cucreMe "DJIEKTpOHHBIM yHuBepcuter'. IIpM HCTONIB30BaHMM NEYaTHBIX HW3AaHUH
OuOMMoTEeYHBIH (OHA MODKEH OBITh YKOMIUIEKTOBAaH HMMH M3 pacuera He MeHee 0,25 sk3eMmuisipa Ha Kax1oro
00yJaromerocs u3 4yucia JUIl, OJHOBPEMEHHO OCBAWBAIOIINX JAHHYIO AUCITUILTHHY

[lepeyens nuTeparypsl, HEOOXOAMMOM A OCBOCHMS AMCIHIUIMHBI (MOAyns), HaxoxuTcs B I[lpunmoxenmn 2 K
paboueit mporpamme auUCHIMIUIMHBEL. OH TOMNEKHUT OOHOBICHHIO NPH HU3MEHEHHH YCIOBHHl noroBopoB KOV ¢
IIpaBoOOJIAAaTeNsIMI 3JCKTPOHHBIX W3JaHWH WM TPH H3MEHEHWH KOMIUIeKToBaHMSA (oHmoB HayuHoit OubIHOTEKH
Enabyxckoro uactutyTa KOV.

8. IlepeueHb pecypcoB HHGOPMANMOHHO-TEJEKOMMYHMKAIMOHHOH ceTH '"WHTepHeT', He0O0XOAMMBIX JIsl
OCBOEHHSI JUCHUIJIMHBI (MOYJIs1)

MHoromnoToyHoe nmporpaMmmupoBanue - http://ders.stml.net/cpp/mtprog/mtprog.html

PykoBomctBo. VYmpasnenume pecypcamu (C++) - https://docs.microsoft.com/ru-ru/cpp/windows/how-to-copy-
resources?view=msvc-160

Ypoxu nporpammupoBanust Ha si3bike C++ | Ravesli - https://ravesli.com/uroki-cpp/



http://ders.stml.net/cpp/mtprog/mtprog.html
https://docs.microsoft.com/ru-ru/cpp/windows/how-to-copy-resources?view=msvc-160
https://docs.microsoft.com/ru-ru/cpp/windows/how-to-copy-resources?view=msvc-160
https://ravesli.com/uroki-cpp/

9. MeTonnyeckue yKazaHus JJis1 00y4alOMIUXCS 10 OCBOECHHIO JMCUMIIJIMHBI (MOIYJIs1)

Buj pa6or MeToanyeckne peKoMeHIalUuU

JIEKIUU IMpu  w3ydyeHWUH  JUCUMIUIMHBI  CHAYajga  HEOOXOAMMO MO  KaXOOH  TeMe  JIeKIHU
NPOYUTATh PEKOMEHIOBAHHYIO  JIMTEPATypy W  COCTaBUTh  KPATKUH  KOHCIIEKT  OCHOBHBIX
MOJIOYKEHHH, TEPMUHOB, CBEJICHHUH, TpeOyroIux 3alIOMUHAHUSI u SIBIISIFOLIIMX CSI
OCHOBOTIOJIATAION[MMH B OTOM TeMe ISl  OCBOGHMS  MOCIHeAylommMx T1eM  Kypca. Jlis
pacumpeHust 3HAHUS o JICITUTLITHE PEKOMEHyeTCs HCIIOJIb30BATh
WurepHeT-pecypchl;  MPOBOJAWTH  MOMUCKH B Pa3lMYHBIX ~ CHUCTEMAaX W HCIOJIb30BATh

MaTepHaJIbl CATOB, PEKOMEH/IOBAaHHBIX IPETIOaBaTEIIEM.

nabopatopusie | [Ipu MOJITOTOBKE K 1a00paTOPHBIM 3aHATHIM HE00XO0IUMO 3apaHee U3YYUTh

paboThHI METOJMYCCKUE  PEKOMCHIAIMA [0 ero  mpoBeaeHuto. OOpaTuTh  BHHMaHHE Ha  IICJb
paboThl, HAa OCHOBHBIC BONPOCHI s MOJArOTOBKM K paboTe, Ha COJICPKAHHE TEMBI
pabotel.  JlaboparopHoe  3aHATHE  TNPOXOAMT B  BHAE  JUaNora, pa3dopa  OCHOBHBIX
BOMpOoCcOB  TeMbl. Takxke sabopaTopHOe 3aHATHE MOXET MPOXOAWTH B  BHAE  MOKasa
Mpe3eHTaIHH, JICMOHCTPATHBHOT'O Marepuaia (B YaCTHOCTH IJIAKATOB, cnaitnos),
KOTOpbIE  COMPOBOXIAIOTCS  Oecemoit  mpemopaBarens co  cryaeHTamu.  CTYIGHT — MOXeT
cmaBaTh  JabopaTtopHylo paboTy B BHAE HamucaHws — pedepara, TOATOTOBKH  CIAiIoB,
npe3eHTalMii ¥ MOCHEYIOUIeH  3amUThl  ero, 700  MOXET  HamucaTh  KOHCIEKT B
TeTpajW, OTBETUB HA BONPOCHI 1O 3amaHHOM Teme. OTBETHI HAa  BOMPOCHL  MOXKHO
CONMPOBOXKIATh  PHCYHKaMH,  CXeMaMd ¥ T.0. C  TPUBJICYCHHEM  JOMOJHHUTEIHLHOW
JUTEPATyPhI, KOTOPYIO CICIYET YKa3aTh.

camoctosi- | OOyJarommiics  caMOCTOSTEIBHO  ONMpEAeNseT  PEeXKHUM  CBOCH  CaMOCTOSITENIBHOH  pabOThI
TeNbHas paboTa| W Mepy — TpyAa,  3aTpaydBacMoOro  Ha  OBJAJCHHE  3HAHMSAMH W YMCHUSAMH 1O
MUCIMIUIMHE,  BBINOJHSET  BHCAYAMTOPHYIHO  pabOTy 1O  HMHAMBHIyaJbHOMY  IUIAaHY, B
3aBHCUMOCTH  OT COOCTBCHHOH  IOATOTOBKH, OFJKETa BPEMEHH H  JPYTUX  YCJIOBHH.
ExxenHeBHO  OOydarONIMiACSs JOJDKCH  yIENATh  BBIOJHCHHUIO  CAMOCTOSTCIBHOW — paboOThl B
cpeaHeM HE MeHee 3 9acoB. IIpu BBIMOJTHCHUU CaMOCTOSTEIILHOU padoThI
oOyyarommiicss WMEeT MpaBO  oOOpamareCs K  OpErnojaBaTeN0  3a  KOHCYJNbTallMed ¢
LEbI0 YTOUYHEeHUSI 3a1aHusl, HPOPMBI KOHTPOJISI BBIMOJHEHHOTO 33aJaHusL.

3a4er Jnst  KOHTpoJisi  yCBOGHMS ~ JAaHHOW  JAUCUMIUIMHBL — MPEeIycMOTpeH  3au€T, Ha  KOTOPOM
CTyJleHTaM HE00X0AUMO OTBETUTH Ha BOIPOCHI 3a4€THBIX OHIICTOB. IIpu
oTBere Ha  3auére  HEOOXOAMMO: MPOAYMAaTh W YCTKO  M3JIOKUTh  MaTepuall;  JaTh
OTpeNeIeHne  OCHOBHBIX  TIOHSTHH; JaTb  KpaTKOe  ONMCaHWe  SIBJICHUM, TIPUBECTH
mpumepsl.  OTBeT  cleayeT — WDIIOCTPHPOBATH  CXEMaMH,  pPHCYHKaMH W Tpadukamu.

10. IlepeyeHb HHGPOPMANMOHHBIX TEXHOJIOTHIl, MCHOJIb3yeMbIX NPH OCYHIECTBJIEHHH 00pPa30BaTeLHOIO
nponecca mo AUCHMIUINHE (MOJYJI0), BKJIIOYasl NepevyeHb NPOrpaMMHOro oOecrniedyeHUuss W WH(OPMAMOHHBIX
CHPaBOYHBIX CHCTEM (IIPH HEOOXOAUMOCTH)

IepedeHp MHPOPMAIIMOHHBIX TEXHOJOTHH, UCIOJIB3YEMbIX MPH OCYIIECTBICHHH 00pa30BATENHLHOTO MpPOIecca Mo
IUCLUIUIMHE (MOIYJI0), BKIIOYAs MEepeueHb MPOTrPaMMHOr0 olecredeHus W HH()OPMALMOHHBIX CIIPABOYHBIX CHUCTEM,
npexacrasieH B [Ipuioxennn 3 k pabodeid mporpaMMe AUCIHUILINHBI (MOTYJIs).

11. OnucaHue MaTepHaJbHO-TEXHUYECKOW 0a3bl, He0OOXOIUMOii /IS OCYylIeCTBJEHUsS 00pPa30BaTeILHOIO
nporuecca no JHCHUILTHHE (MOYJII0)

VYuebnas ayautopust Ne 61 (423600, Pecriyonuka Tatapcran, r. Enabyra, yn. Kazanckas, n. 89) mns nposeneHus
3aHATUI JICKIIMOHHOTO THIIA, 3aHSATHA CEMHUHAPCKOTO THIIA, TPYIIOBBIX U WHAWBUAYAIBHBIX KOHCYJBTAIM, TEKYIIETO
KOHTPOJISI U TPOMEXKYTOYHOHM aTTEeCTAallMH, MOMEIIEHHE U CaMOCTOSTENbHOM paboTsl. KoMmrurekt mebenu (mocagodHBIX
mect) 30 mT. KommbrorepHslii kimacc: kommbioTepbl Lenovo Thinkcentre m920x 18 mT. Monurtopsl Thinkcentre
TI0O24GEN3 18 mt. UnTepakTuBHast manens 1 mt. MenoBas qocka HacteHHas 1 mt. Beixon B IHTEpHET, BHYTPHBY30BCKast
KOMITBIOTEpPHAs CETh, JOCTYN B JJICKTPOHHYIO WH(GOPMAIMOHHO-00pa3oBaTeNnbHy0 cpeay. Habop ydeOHO-HATIsSIHBIX
MTOCOOMI: KOMIUIEKT MPE3EHTAIMIA B AJIEKTPOHHOM (hopmare 1o MpernogaBaeMon JUCIMILIAHE 3-5 MIT.

12. CpeZ[CTBa aJjanranuu npenoaaBaHus JUCHUIIIIHHBI K l'lOTpeﬁHOCTﬂM oﬁyqamumxca HHBAJIHUAOB U JHUII C



OrpaHUYCHHBIMHA BO3MOKHOCTAMHU 310POBbHA

IIpu HeoOXOAMMOCTH B 00pa30BATEIBHOM MPOIECCE MPUMEHSIOTCS CIICAYIONIMEe METOAbl M TEXHOJOTHH,
oberyaronire BocnpusiTie WHPOpMANUU OO0YYAIOIMIUMHKCS WHBAIHIAMU W JIMIAMU C OTPAHUYCHHBIMU BO3MOXHOCTSIMU
3JI0pOBBSI:

- CO3/aHME TEKCTOBOW BEpCHM JHO0Or0 HETEKCTOBOTO KOHTEHTA JUIs €ro BO3MOXHOTO Mpeo0pa3oBaHus B
aNbTepHATHBHBIE OPMBI, YI00HBIE IS PA3IMYHBIX TOJIb30BATEIICH;

- CO3/1aHKME KOHTEHTA, KOTOPhIH MOXHO MPEJACTABUTH B PA3IUYHBIX BHIAX 03 MOTEPH JaHHBIX WK CTPYKTYDBI,
MPEAYCMOTPETh BO3MOXHOCTh MAcCIITAOMPOBAHUS TEKCTA M HM300paKeHWil 6e3 MOTepu KauyecTBa, IMPELyCMOTPEThH
JIOCTYIHOCTh YIPABJICHUSI KOHTEHTOM C KJIAaBHATYPBI;

- CO3/1aHHE BO3MOXHOCTEH JJIsi 00YJAIOIUXCSl BOCIPUHUMATD OJIHY U TY e MHPOPMAIMIO U3 Pa3HbIX HCTOYHUKOB -
HAMpUMep, TakK, 4TOObI JIHIA C HAPYIICHUSMH CllyxXa HOJydYald HHPOPMAIMIO BH3YallbHO, C HAPYUICHUSIMU 3PEHHS -
ayJIMabHO;

- MOpPUMEHEHHWE IPOTPAMMHBIX CpPEACTB, OO0ECIEUUBAIONIMX BO3MOKHOCTh OCBOEHHS HABBIKOB U YMEHHIA,
(bopMUPYEMBIX JTUCIUILIMHONW, 3a CYET albTEPHATHBHBIX CIOCOOOB, B TOM YHCIIC BHPTYaJbHBIX JlabopaTtopuii u
CUMYJISIIIUOHHBIX TEXHOJIOTHIA;

- NpUMEHEHHE JUCTAHIMOHHBIX O0pa30BaTENbHBIX TEXHOJNOTMH JUIs MepeJadyd WH(POPMAIUU, OpTraHU3aIHu
pa3uuHbIX (OPM HMHTEPAKTUBHON KOHTAKTHOM pPabOThI 00y4aromierocsi ¢ MpernojaBaTelieM, B TOM YHCJIE€ BEOWHAPOB,
KOTOpBIE MOTYT OBITh HCIIOJIB30BAHBI JUISI MPOBEACHHS BHPTYaJIbHBIX JIEKIMHA C BO3MOXHOCTBHIO B3aMMOJICUCTBHS BCEX
YYaCTHUKOB JHMCTAHI[MOHHOTO OOYYEHHUs], MPOBEICHUS CEMHUHAPOB, BLICTYIUICHUS C JOKJIAJAaMH M 3al[UThl BBIMOJHEHHBIX
paboT, MPOBEICHUS] TPEHUHTOB, OPraHU3AI[MH KOJUIEKTHBHOU pabOoThI;

- MpUMEHEHHE JIMCTAHIMOHHBIX O00pa30BaTENbHBIX TEXHOJOTHH [l OpraHu3amud  (QOpM TEKYIEro u
MPOMEXYTOYHOTO KOHTPOJIS;

- yBeJIMYEHHE MPOJOJDKUTEIBHOCTH CHa4d OOYYarOI[UMCS WHBAJIUIOM WM JIUIIOM C OrPaHUYCHHBIMH
BO3MOXKHOCTSIMHU 3JI0POBbsI (JOPM MPOMEKYTOUHON ATTECTAI[MH [0 OTHOMICHUIO K YCTAHOBJIEHHOM MPOJIOIKUTEILHOCTH UX
ciauu:

- TPOJODKUTEILHOCTU CAa4yM 3auéTa WM K3aMeHa, MPOBOJAUMOrO B MUCHMEHHOU (opme, - He Gojee yem Ha 90
MHHYT;

- TPOJOJDKUTENILHOCTH MOJArOTOBKH OOYYaromerocsi K OTBETYy Ha 3a4ére WM JK3aMeHe, MPOBOJMMOM B YCTHOM
¢dopwme, - He Oonee yeMm Ha 20 MUHYT;

- IPOJIOJKUTENLHOCTH BRICTYIUICHHUS 00YUarOIIErocs MpH 3allUuTe KypcoBOil paboThI - He OoJiee ueM Ha 15 MUHYT.

IIporpamma coctaBiieHa B cooTBeTCTBUH ¢ TpeboBanusMu @T'OC BO u yueOHBIM TTAHOM TI0 HAIPABIEHUIO
23.03.01 TexHOJIOTHS TPAHCIIOPTHBIX MPOIIECCOB | MpodmiTto moarotoBku " [IpoekTHpoOBaHUE U yIIpaBIICHHE
MHTEJJICKTYaJ IbHBIMHU TPAHCIIOPTHBIMU CUCTEMaMH ".
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1. CooTBeTcTBHE KOMIIETCHIIHI IJIAHMPYEMbIM pe3yJibTaTaM 00y4eHHs 10 JMCIUIIIHHE

(MoyJ10)

Kon u naumenoBanue | UHAMKATOPBI AOCTHKeHMsI KoMIeTeHUMii | OueHoOUYHbIE cpeacrBa TeKyIero
KOMIETEeHIIHH AJ1S JaHHOH JHCHMIIHHBI KOHTPOJIS M MPOMEKYTOYHOI aTTecTalun
[TK-4 - Ciocoben 3HaTh MPUHITUIBI 1 OCHOBHBIC JIEMEHTBI KomMmrmeloTepHas mporpamMma 1mo Temam
pa3pabaTbeIBaTh 00BEKTHOH MOJeNH Pa3pabOTKH Tema 1. OcHoBHbIe KoHIIETIUN C++.

ANTOPUTMEI U
MIPOTPaMMBI, IPUTOIHEIC
IUTA TIPaKTHIECKOTO
MIPUMEHECHHAS

MIPOrPaMMHOTO 0OeCTIeUeHUS

YMeTh MPOeKTHPOBATH U pa3padaThIBaTh
MIPOTOTHIIBI IPOTPAMMHBIX KOMIIOHEHTOB,
YUYUTBIBAS IPUHIIUAIIBI 00BEKTHOTO MOIX0/1a
(G4, SOLID)

Brnaners criocoOHOCTBIO pa3pabaThIBaTh
I0JIb30BATEIbCKUE MPUIIOKEHHUS B PAMKaX
00BEKTHOTO 1oIX01a

Tewma 2. ba3oBsie 1 IPOABUHYTHIE METOBI
ynpasieHus pecypcamu Ha C++.

Tewma 3. [Ipumenenne madiaoHoB C++ st
MIPOEKTUPOBAHUS porpamMM. Paspabotka n
MPOEKTUPOBAHHE MHOTOIIOTOYHBIX
IIPOrpaMM.

Tema 4. Pa3paboTka U pOeKTUPOBAHKE
rpadu4ecKoro MoJib30BaTEILCKOTO
unrepdeiica.

JlabopaTopHbIe pabOTHI IO TEMaM

Tema 1. OcHoBHBIE KOHIIETTIUU CH++.
Tema 2. ba3oBble ¥ IPOJABUHYTHIE METOABI
ynpasiieHus pecypcamu Ha C++.

Tewma 3. [Ipumenenune madiaonoB CH++ st
MIPOSKTHPOBaHMUs mporpamm. PaspaboTka u

MIPOTPaMM.

uHTEepdeiica.

3auem

MIPOCKTUPOBAHUC MHOT'OITIOTOYHBIX

Tema 4. Pa3paboTka U MPOESKTUPOBAHKE
rpadUuecKOro MmoIb30BaTENECKOTO

HpOMC)KyTO‘IHaS[ aTrTrecranus:

2. Kpurepuu oneHuBanns c(pOpMHPOBAHHOCTH KOMIIeTeHIM I

Kommnert 3auTeHo He 3auTeHo
eHUMS Bbicokuid ypoBeHb | Cpennuii ypoBenb | Huzkmii ypoBeHb | Huxe mnoporosoro
(OTJINYHO) (xopomo) (Y10BJIETBOPUTEJIbHO) YPOBHS

(HeynoBJIETBOPHUTE
JIbHO)

TIK-4 3HaeT MPHUHIIAIIEI | 3Haer TIPUHITHAITHI 1 | 3HaeT HEKOTOphIE He 3naer
OCHOBHBIC JIEMEHTHI OCHOBHEIE JJIEMEHTHI | MPHUHIUIBI 1 OCHOBHEBIE TIPUHIAIEL 1
00BEKTHOI MOIEIH 00BEKTHOM MOJIENIN | JIEMEHTHI 00bEKTHOM OCHOBHbIE
pa3paboTku pa3pabOTKH MPOrPaMMHOTO | MOJIENHU pa3paboTKu 3JIEMEHTHI
MPOrpaMMHOTO obecrnieuenus.  Jlomyckaer | mporpaMMHOIO 00BEKTHOI MOIEIH
obecrieyeHUs HE3HAYMTENIbHBIE  OmuOKK | obecrneyenus. JJomyckaer | pa3paboTku

MpH OTBETE HA BOMPOC WJIM | THUIWYHBIC OIIUOKH MPH MPOTPaAMMHOTO
peuieHnu [IOCTABJIEHHOM | OTBETE Ha BONPOC WU obecrieyeHUs
3amaan PpEIIeHIH TOCTaBICHHON
3a1a9u
YMeeT npoeKTupoBaTh U YMeeT npoeKkTupoBaTh U YMeeT npoekTupoBaTh u He ymeer
paspabaTbIBaTh pa3pabaTeIBaTh MPOTOTHUNBI | pa3pabaThIBaTh MPOEKTUPOBATH U
MPOTOTHIIEI TPOTPAMMHBIX | MPOTPAMMHBIX MIPOTOTHIIBI MPOTPAMMHBIX | pa3padaTbIBaTh
KOMITOHCHTOB, yIUTHIBAs KOMITOHEHTOB, YIUTHIBAs KOMIIOHEHTOB, YIUTHIBAs TIPOTOTHITEI
MPUHIAIE 00BEKTHOTO MPUHIAIE 00BEKTHOTO TIPUHITUITE 0OBEKTHOTO TIPOTPaMMHBIX
nogxona (G4, SOLID) nogaxona (G4, SOLID). noaxoxaa (G4, SOLID). KOMITOHEHTOB,
JomyckaeT He3HaYUTENbHbIC | JlOmycKaeT TUIHMYHBIC YYUTHIBAS
OIMOKH NIPU OTBETE HA OIIUOKY IPH OTBETE Ha TPUHITHITEL
BONPOC WM PELIEHUN BOIPOC WIH PEIICHUU 00BEKTHOTO
MMOCTaBJICHHOH 3a/1a4u MOCTABJICHHOH 3a/1auu nojxona (G4,
SOLID)




BnazgeeT crnocoOHOCTBIO BnageeT crnocoOHOCTHIO BnazmeeT criocoOHOCTBIO He Bnageer
pa3pabaTbIBaTh pa3pabaTbIBaTh pa3pabaThIBaTh CIOCOOHOCTHIO
MOJIb30BATEIILCKHIE MOJIb30BATEIILCKHIE MOJIb30BATENLCKUE pa3pabaTbIBaTh
NPUIIOKEHUS B paMKax NPUIIOKEHHUS B paMKax MPUIOKEHHUS B PAMKaX MOJIb30BATEIILCKHE
00BEKTHOTO TTOAX0a 00BEKTHOTO TTOAXOA. 00BEKTHOTO ITOIXO0A. TIPIJIOKEHUS B
Honyckaer He3HauuTeNbHbIe | JlOMycKaeT THIIHYHBIE paMKax 00bEKTHOTO
OIMOKY NIPH OTBETE HA OIIMOKH TIPH OTBETE HA MoaXo/1a
BOIIPOC WK PEIICHUH BOTIPOC WU PEIICHUHN
MOCTAaBJICHHOU 3a1a4H MTOCTABJICHHOW 33724

3. Pacnipenesienne oneHoK 3a popMbI TEKYIIET0 KOHTPOJISI U IPOMEKYTOUYHYIO aTTeCTAIHIO

Texkymuii KOHTPOJIb:

JlabopaTopHbIe pabOTHI IO TEMaM

Tema 1. OcHoBHBIe KOHIETIIMU C++.

Tema 2. ba3oBsle U IPOABUHYTHIE METOBI YIIpaBIeHUs pecypcamu Ha C++.

Tema 3. [Ipumenenne nradnonos C++ i1t poeKTUpoBaHKs NporpamM. Pa3paboTka 1 MpoeKTHpOBaHWE MHOTOTIOTOYHBIX
IpOrpaMM.

Tema 4. PazpaboTka U MpoeKTUpOBaHKE IPa(UIECKOro Mojb30BaTeIbCKOro HHTEpdeiica.

KommsroTepHas nporpamma mo TeMam

Tema 1. OcHoBHBIE KOHUETIMN C++.

Tema 2. ba3oBsie 1 IPOABHHYTEIE METOBI YIIpaBIeHUS pecypcamu Ha C++.

Tema 3. [Ipumenenne mradnonos C++ ai1st pOEKTHPOBaHKS NporpamMM. Pa3paboTka 1 MpoeKTHPOBaHNE MHOTOTIOTOYHBIX
IIPOTrpaMM.

Tema 4. PazpaboTka U MpoeKTUpOBaHKE IPa(UIeCcKOro Mojib30BaTeIbCKOro HHTepdeiica.

BrInonHeHHe Ka)XJIoro OLIGHOYHOTO CpEeJICTBA OIEHMBAETCAd IO IIKaje: OTIMYHO, XOPOIIO, YIOBJIECTBOPHTEIHHO,
HEYJIOBJICTBOPUTEIHHO.

OOmias oneHKa 3a TEKYLIMH KOHTPOJIb MPEJICTAaBIsIET cOo00il cpeqHee 3HaAUCHHE MEXAY TOIyYSHHBIMH OIICHKAaMH 33 BCE
OIICHOYHBIE CPE/ICTBA.

IIpoMeskyTouHasi aTTeCTALUA - 3a4ET

[TpomexyTouHass aTTecTalys TPOBOAMTCS IIOCIE 3aBEPUICHHMS W3YyYCHHS MAWCLMIUIMHBI WM €€ 4YacTh B (opme,
ompenensieMoll y4eOHBIM IUTAaHOM 00pa3oBaTeNbHOM MPOTrpaMMBbl C IIETbI0 OLEHUTh paboTy 0OydYaroImierocs, CTEHEeHb
YCBOCHHS TEOPETHUECKUX 3HAHUH, YPOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIINH.

[IpernonaBaTens, TPUHIMAIONINH 3a4eT oOecrieynBaeT ciydailHoe pachpefefieHHe BapHaHTOB 3a4ETHBIX 3aJaHUN MEXIy
00yJaromuMHUCs C TIOMOLIbI0 OWJIETOB W/HIM C TIPUMEHEHHEM KOMITBIOTEPHBIX TEXHOJOTHH; BIIpaBe 3a]aBaTh
obygaromeMycs JONOJTHUTEIbHBIE BOIPOCH U 1aBaTh JOIIOTHUTEIbHbIC 3aJaHU TOMUMO TeX, KOTOpPBIE YKa3aHbI B OHIIETe.
3aueT mpoBoauTcs Mo Omeram. B kaxmom Oniere ABa OLEHOYHBIX CPEJCTBA: YCTHBIN WIIM MUCBMEHHBIH OTBET HA BOTIPOC
U MIPaKTHUYECKOE 3aJaHue.

BrInonHEeHNEe KaXKAOTO 3aJaHUs 32 IPOMEXKYTOUHYIO AaTTECTAlMI0 OICHUBACTCA IO IIKaJle: OTJIMYHO, XOPOIIO,
YIOBJIETBOPUTEIHHO, HEYTOBIICTBOPUTEIBHO.
OO01as oIeHKa 3a MPOMEKYTOYHYIO aTTECTALUIO PEACTABISICT COOOU CpeJHee 3HAUCHUE MEKIY IOTYUYCHHBIMU OI[CHKAMHU
3a BCE OI[CHOYHBIC CPEJICTBA IPOMEKYTOYHON aTTECTALIUH.
B cnydae HEBO3MOXHOCTH YCTAHOBIICHHS CPETHETO 3HAYCHHWS OIICHKH 3a NPOMEXYTOUHYIO aTTECTalnio (Hampumep,
«XOPOIIIO» WIIH «OTJIIMIHOY»), UTOTOBas OIEHKA BBICTABIIETCS YK3aMEHATOPOM, MCXOJIl M3 MPHUHIIUIA CIPABEUIMBOCTH U
OecrpuCTPacTHOCTH Ha OCHOBAaHMM OOIIEro BIECYATICHHS O KadecTBE M JOOPOCOBECTHOCTH OCBOCHHUS OOYYaIOIIMMCS
JUCTIATUTAHBL (MOZYIIS).

Bunel orieHok:

Jlis 3agera:

3auTeHo

He 3aurteno

4. OneHo4YHbIe CPeACTBA, MOPSIA0K X NIPUMEHEHHUSI H KPUTEPHUH OLlCHNBAHUS
4.1. OnleHOYHbBIE CPEACTBA TEKYLIEr0 KOHTPOJISI
4.1.1. JIaGopaTopHbIe padoThI

Tema 1. OcnoBHbIe koHuenuuu C++.



Tema 2. ba3oBble U MPOABUHYTHIE METO/IbI YIIpaBIIeHHsI pecypcamu Ha C++.
Tewma 3. [Ipumenenune madimoHoB C++ st MPOSKTHUPOBAHUS IporpamMM. PazpaboTka 1 MPOeKTHPOBAHNE MHOTOITOTOYHBIX
pOrpamM.
Tema 4. Pa3paboTka 1 IPOEKTUPOBaHUE TPadUIECKOTO MOJIH30BATEIHLCKOTO HHTEpdEiica.
4.1.1.1. llopsinok npoBeeHus.

JlabopaTopHbie pabOTHI IPOBOJATCS B YaChl 8y TUTOPHOM PabOTHL.

[epen BBIOIHEHUEM KaXKIOH pabOTHI CTYACHTHI-0aKaTaBphl JOJDKHBI IPOPab0TaTh COOTBETCTBYIOIIMIA MaTepHal,
HCIIOJb3Ysl KOHCTIEKTHI TEOPETUUECKUX 3aHATHHU, IEPUOANICCKUE U3IaAHUs, YIeOHO-METOIMUECKHIE TI0COOMS M YICOHUKH.

[To oxoH9aHNY 3aHATHH CTYIEHTH 0(OPMILTIOT OTYET 10 KaXKJ0H paboTe, coOmoaas ciaeayonyo Gopmy:

e HawMeHOBaHHUE TEMBIL;

e Ilens paboThr;

e 3ajaHWe W CoJiep’KaHUE BBITIOJTHEHHOHN paboThI,
e [lucbMeHHBIC OTBETHI HA KOHTPOJIBHBIE BOPOCHI.
e  BEIBOJIBI 110 IPOJICIAaHHOM paboTe.

[ ] CIHCOK UCIOJIb30BAHHBIX HCTOYHUKOB.
4.1.1.2 Kputepuu olleHUBAHUS

OueHKa «OTJIUYHO)» CTABUTCH, €CJIM 00y4arouuiics:

[IpaBuibHO BBITIOJHWI Bce 3afaHusi. lIpoAeMOHCTpUpOBall BBICOKMH YpOBEHb BiaJeHusi MmarepuaynoMm. [IposBieHs
MIPEBOCXOIHBIC CIIOCOOHOCTH MPUMEHSITh 3HAHUS U YMCHUSI K BBITIOJTHCHUIO KOHKPETHBIX 3aaHUH.

OueHkKa «XOpOLIO»CTABUTCS, €CJIM 00yJaromumiics:

[IpaBUbHO BBHIMONHWI OOJBIIYIO YacTh 3aJaHuil. [IpUCYTCTBYIOT HE3HAYMTENbHBIC OMIMOKHU. [IpomeMOHCTpUpOBaH
XOpOIIWH ypOBEHb BJIANCHUS MaTepuaioM. [IposiBIIEHBI CpeqHHE CIOCOOHOCTH TPUMEHATh 3HAaHWUS W YMEHHS K
BBITIOJTHEHUIO KOHKPETHBIX 3aIaHUH.

OleHKa «yT0BJIETBOPUTEIbHO» CTABUTCS, €CJIH 00yJAKOIIUICS:

3amaHus  BBHIMOMHWI Oojlee dYeM  HAmoJIOBUHY. IIpHCYTCTBYIOT  cephE3Hble  omuOku. I[IpomeMoHCTpUpOBaH
YIOBIETBOPUTEIBHBIN YPOBEHD BIIAJICHUS MaTepraioM. [IposBIeHBI HU3KHE CIIOCOOHOCTH TPUMEHSTL 3HAHUS U YMEHUS K
BBITIOJTHEHUIO KOHKPETHBIX 3a1aHUH.

OneHka «HeyA0BJIECTBOPUTEIbHO» CTABUTCS, €CJIH 00y4YarONIHiics:

3ajaHus BBIIOJHWJI MEHEe 4YeM HamojoBUHY. I[IpojeMOHCTpUpOBaH HEYIOBIECTBOPUTEIbHBIA YpPOBEHb BIAJACHUS
MaTtepuanoM. [IposiBIeHBI HEIOCTATOYHBIE CIOCOOHOCTH TMPHMEHSATh 3HAHHMS W YMCHHUSA K BBITIOJHEHUIO KOHKPETHBIX
3aJJaHMIH.

4.1.1.3. ConepskaHue OLIEHOYHOTO CPeACTBA

JladopaTopHasi padora 1. YMHbIe yKa3zaTeJau
3ananue Nel

Eciu B BameM Kiacce €CTh YMHBIH yKa3aTesb B KAYSCTBE 3JIEMEHTA BAIICTO KJIAcca, TO II0YEMY BbI TOJIKHBI
craparbes n30eratb JUHAMHYECKOTO BBIICTICHHS 00BEKTOB ATOTO Kiiacca?

3amanme Ne2
V3MeHuTe ClIeAyIONIyIo IporpaMMy, 3aMEHHB OOBIYHBIN yKa3aTellb Ha YMHBIH yKa3aTelns std::unique ptr, Tae 310

HEO00X0IUMO:

1 #include <iostream>

2

3 class Fraction

4 {

5 private:

6 int m_numerator = 0;

7 int m_denominator = 1;
8

9 public:

10 Fraction(int numerator = 0, int denominator = 1) :

11 m_numerator(humerator), m_denominator(denominator)



12 {

13 }

14

15 friend std::ostream& operator<<(std::ostreamé& out, const Fraction &f1)
16 {

17 out << f1.m_numerator << "/" << f1.m_denominator;
18 return out;

19 }

20 3

21

22 void printFraction(const Fraction* const ptr)
23 {

24 if (ptr)

25 std::cout << *ptr;

26 }

27

28 int main()

29 {

30 Fraction *ptr = new Fraction(7, 9);

31

32 printFraction(ptr);

33

34 delete ptr;

35

36 return O;

37 }

JlaGopaTtopHas paboTa 2. YnpaBjieHHe NaMATbIO
3amanue.
1. Hanmmmre nporpammy, koropas Boiaenser 1000 GirokoB mamsitu o 120 6aiT KaX/plil U BHIBOAUT CTATUCTUKY
(malloc_stats). CKOJNBKO OJIOKOB aMsATH OBLIO BBIJCICHO B pa3jielie «Malbix 0710K0B»? M3MeHnTe mporpaMmy Tak, YTOOBI
pasMep OJ10Ka paccuuThIBaIICS Kak 1*1024, Tie i — HoMep uTepanuu Mukia. [IoBTOpUTE SKCIIEPUMEHT U OTBETHTE HA TOT e
BOIIPOC.
2. Hanmmure nporpaMmy, KoTopas mepexBaTsiBas pyHknuii malloc u free peanmnsyer cCOOCTBEHHYIO CHCTEMY YIPABICHUS
TUHAMAYECKOH maMsATH (Ky4ay) . [IaMsaTh Ut Kydn MOXKET BBIAEIATHCS KaK cTaHnapTHoH ¢yHkumei malloc, Tak 1 ¢
MTOMOIIEIO BEI30Ba mmap. [Iporpamma monaep kuBaeT BeIIeIeHHE OJIOKOB pa3MepoM B auama3one ot «I'P» mo «MP*T'Py,
rne MP — Homep mecsiiia Bamero poxnenust, ['P — rog Bamero poxnenus. Beinenenue 610K0B qpyTrux pa3MepoB
HEJOIyCTUMO. MakCUMaJIbHBIN pa3Mep KydHd 3aJacTcsl apaMeTpOM KOMaHIHOM CTPOKH. BiloKu BIIENSAIOTCS 10 IPUHLIUAILY
«TepBbIil moaxosuiny. CBOOOIHBIC OJIOKM XPAHSATCS B BUJIE OJHOTO JBYHAIPABICHHOTO HECOPTUPOBAHHOTO CITUCKA.

JladopaTopHasi padora Ne3. [IIadn0HbI

3aoaua ««Yenyonenuer ynxyuuy

PeannzoBaTh ¢ HCMONBE30BaHUEM METAIPOTPAMMHUPOBAHUS MTa0IOH (DYHKIIH, KOTOPHIA TIO3BOIHI OBl IPUMEHSTH
3aJaHHYI0 (QYHKIIUIO MHOTOKPATHO.

deep<f, 3>(10); // To arce, umo u f{f{f(10)))

deep<g, 1>(x); 1/ 9(x)

3aoaua «lllabronnas gynxkyus sum_ally

PeanusoBatpk ¢yHkiuio sum_all, kotopast mo3Bosisia Obl CyMMHUPOBATh ApTYMEHT NMPAKTUUECKH JI000T0 TUIIA, KOTOPBIN eif
nepeaH.

BxoaHble faHHBIE

vector<int>vl ={1,2,3}

vector<double>v2={1,2,3};

vector<string> v3 = { "a", "bc", "def" };

vector<char>v4 ={'"a','b,'c'};

Onncanne 3agaun

sum_all 6yner npenctaBinsaTe u3 mWabioH QYyHKIMK ¢ YACTHYHOW cHelrann3annei s Vector<T>.



BbixonHble JaHHBbIE

sum_all(5); //5

sum_all(3.0); // 3.0

sum_all(v1); // 6

sum_all(v2); // 6.0

sum_all(v3); // cmpoxa "abcdef"

sum_all(v4); /I cmpoxa "abc"

YcioxxHeHust
1. JoGasuth yacTrunble crenuanusanuu A list<T>, forward_list<T>, set<T>, unordered_set<T>.
2. JloGaButh yacTuuHbIe crienmamu3anuu st map<k,V> u unordered_map<K,V> ¢ cymMupoBaHHEM 10 3HAYCHUAM

V).

3aoaua « Onmumuszupoganmulii copy»
PeannzoBaTh COOCTBEHHYIO BEpCHIO MIA0JIOHHOH QYHKITNH COPY C YCKOPEHHEM PaOOTHI AJIS YaCTHBIX CITydaeB.
MoTtuBanus
[a6nonnas Gyukus std::copy peanusyeT npocToil UK. IIpH KOIMPOBAHUH, HAIIPUMEDP, MACCUBOB 0ATOB
(char wim unsigned char) mpotece 6yaer mpoucxoauTh M0GaiToBO. OMHAKO B CHITy apXHTEKTYPHI MAMSITH | TIPOIleccopa
KOIIMPOBaHHE OJHOTO OaifTa TpedyeT CTOIBKO ke BPeMEHH, CKOJIbKO W KOITMPOBaHUE MAIIMHHOTO ciioBa (4 Oaiita ms 32-
pa3psAHON apXUTEKTYphI, 8 6alT — 111 64-paspaaHoii). @yHKIHMN M00aTOBOrO KOMUPOBAHUS U3 CTaHIAPTHOM
6ubnmnotexu C (memcpy, Memmove, Strcpy u T.1.) Y4UTHIBAIOT 3TOT HIOAHC, ¥ MBI MOTJIH ObI BOCIIOJB30BAThCS HMH.
Omnucanue 3a1a4u
Bo3pmuTe 1Ba 4aCTHBIX CITyYast:

1. UrepaTops! SBISAIOTCS YKa3aTeNsIMU.

2. MUreparopsl oTHOCATCS K Std::vector.
U npu yciioBUH, 4TO IEMEHT B MPUHIIHIIE AOMYCKaeT MobaiTOBOe KOMMPOBaHUE (IS IPOBEPKH MOKHO
Bocmosb3oBaThes iS_fundamental), peanusyiite BBI30B MEMMOVE B COOTBETCTBYIOIIMX YACTHBIX CIICIIHATN3AIUSIX.
TectupoBanue
[IpoBepbTe, yTO KOMMpPOBaHKE PabOTAET KOPPEKTHO, a TAKXKE TO, YTO YACTHBIE CIICIHAIH3aINU TO0CTaATOYHO OTPaHIMYEeHHI,
9TOOBI HE MCTIONIE30BaTh MEMMOVE s GoJiee CII0KHBIX THITOB TaHHBIX. Hampumep, ams
ureparopos Std::vector<std::string> MbI He MOXeM HCIIOIB30BaTh Memmove. 37ech A0JDKeH cpaboTaTh OOLIMIT ANrOpUTM
KOIIUPOBAHUSL.

JlaGopaTopHnas pa6ora 4. I'paduuecknii naTepdeiic
3agaHue
Co3/1aTh NPOEKT NMPHUII0KEHHS C rpadMUECKUM 10JIb30BATEIBCKUM HHTEpdEcoM.

4.1.2. KomnbloTepHasi MporpaMmma

Tema 1. OcHoBHBIe KOHIETIIIMU C++.

Tema 2. ba3oBsle U IPOABUHYTHIE METOBI YIIPaBIeHUs pecypcamu Ha C++.

Tema 3. [Ipumenenne nradnonos C++ i1t poeKTUpoBaHKs NporpamMM. Pa3paboTka v MpoeKTHpOBaHWE MHOTOTIOTOYHBIX
POrpamM.

Tema 4. PazpaboTka u mpoeKkTHpOBaHKE TpaHIECKOro MOIb30BATEILCKOTO HHTEpdeiica.

4.1.2.1. Ilopsinok npoBeneHus.

Ha ocHOBe HW3y4eHHOro MNPOrpaMMHOTO oOOecredeHHsT MOCTPOSHMS HMHTEIUIEKTYaIbHBIX HH()OPMAlMOHHBIX CHCTEM
CTy/ICHTaM IpeJyIaraeTcsi HalyucaTh KOMIBIOTEPHYIO IIPOrpaMMy IO BapHaHTaM.

4.1.2.2 Kputepuu olleHUBAHUS

O1eHKa «OTIMYHO»CTABUTCS, €CJIU 00yyarommiics:
Kox KOMIBIOTEpHOW MpOrpamMMbl TpaBHIIbHBIA. KOMIBIOTEpHAs HporpaMMa BHIMOJHsETCS Oe3 omuOoK. Pesymprar
KOMITBIOTEPHOM MPOrPaMMBbI IOJHOCTHIO COOTBETCTBYET €€ LEIISM.

OueHka «XOpoIIo» CTABUTCS, €CJIU 00yJaIOIIHHCS:
Kox xoMIblOTEpHO!W TpOrpaMMbl B OCHOBHOM MpPaBWIbHBIA. KOMIBIOTEpHAs MPOrpaMM BBINOJHSAETCS 0€3 OLIMOOK.
PesynbTar KOMIBIOTEPHOM MPOrpaMMbl B OCHOBHOM COOTBETCTBYET €€ LEeJISIM.

OueHka «y/10BJETBOPUTEJIBHO» CTABUTCS, €CJIM 00yYaIONIUiics:
[Ipy BBINOTHEHUH KOMIIBIOTEPHON MPOTrpaMMbl BO3MOXHBI OHIMOKH. Koa KOMIBIOTEPHOH MPOrpaMMbl YacTHIHO
MpaBUIbHBIN. Pe3ynbTaT KOMIBIOTEPHOW MPOrPaMMBbI YACTUYHO COOTBETCTBYET €€ EsIM.

O1eHKa «HeyAOBJEeTBOPUTEIbHO» CTABUTCS, €CJIU 00y4yaronuiics:
KommnprotepHas nporpamMMa He BEITONHAETCA. KoT KOMITBIOTEpHOM MPOTpaMMEI BEITIONHEH ¢ OIHOKaMu. Pe3ynprat
MIPOTPaMMEBI HE COOTBETCTBYET €€ IIeTISIM.

4.1.2.3. Conep:xanue OLlECHOYHOI0 CPEACTBA


http://www.cplusplus.com/reference/algorithm/copy/?kw=copy
http://www.cplusplus.com/reference/type_traits/is_fundamental/

1. Paspabotka mporpammbl ympasieHuss WT-mpoekrtamu: 3amada TporHo3upoBaHusi cebectoumoctu WT-
MPOEKTa

2. IIporpaMMHOe oOecTieueHrEe CHCTEMbI PE3ePBUPOBAHNS OMIICTOB

3. Paspabotka nmporpamMmbl aBTOMaTH3auK paboTHl AekaHata BY3a

4. PazpaboTka mporpaMMbl aBTOMATH3ANNH yUeTa H3ISIUH Ha MIPEATIPUATHN

5. Pa3paboTka mnporpaMMbl aBTOMATH3AaLUK aBTOMATH3MPOBAHHOTO pPabodero Mecra OINEPalIOHHUCTA
oubIMoTeKH

6. PaspaboTka nporpamMMbl aBTOMaTH3aLUK NPEAIIPUSTHH aBTOCEpBUCA

7. Pa3paboTka nporpamMMbl aBTOMaTH3aLUK y4deTa KaJpOB Ha MPEANPUITHN

8. PazpaboTka nporpaMmbl aBTOMaTH3allUl CTPOUTEIBHOW OpraHu3aluu

9. Pa3zpaboTka nporpamMMbl aBTOMaTH3alU{ TOCTUHUYHOTO KOMILIEKCa

10. Pa3paboTka mporpaMmbl aBTOMATH3AI[MH alTCKH

11. Pa3paboTka mporpamMMbl aBTOMATH3AINH TYPUCTUICCKOH (HUPMBI

12. TIporpamMMHBIC KOMIUIEKCHI ITOJICPKKH MPHUHATHS YIIPABICHUYECKUX PEIICHNH (pa3paboTka CHCTEMBI ydeTa
JIOTOBOPOB M PACUETOB C CYONOPSAINKAMHI)

13. Paspabotka nporpamMmHoro Moxynst CKinaackoi KOMIUIEKC

14. Pa3pabotka nporpaMMHOro obecrieueHns: HHPOPMAITMOHHOTO KHOCKa TOPrOBOM KOMIIAHUN

15. Pa3paboTka mporpaMMHOrO OOECIEUCHHMS, PEIIAOUIEero 3ajady paclpelesieHuss TOTOBOH IPOIYKIHH
MEXy CKIaJaMH

16. TIporpamMMupoBaHK€e OLEHKH KPEAUTOCIIOCOOHOCTH (BH3MUYECKUX JIML]

17. TIporpamMMHBIHi yu€T MaTepHaIbHO-TEXHUYECKIX CPEACTB Ha IIPUMEpPEe NPEANPHITHS

18. TIporpamMupoBaHu€ BbIa4M CIIPABOK KIHEHTaM CTPOUTENILHON KOMIIAHUN

4.2. OueHo4HbIe CpeACTBA MPOMEKYTOYHOM ATTeCTALMHI

IMo pucnuminHe npegycMOTpeH 3a4ér. 3a4éT mpoxout o Omieram. B kaxaoMm Ouiere aBa TEOPETHYECKHX BONpOCa M
OJIHO NpaKTHYEeCKoe 3ajaHue. 3ad€T IMPOBOAWTCS B YCTHOW / NMHCBMEHHOHM M KOMIbIOTEpHOH ¢opme. OueHuBaercs
BJIaJICHUE MaTepHajoM, €ro CHCTEMHOE OCBOEHHE, CIIOCOOHOCTh NPHUMEHSATh HY)KHBIE 3HAHWS, HAaBBIKM U yMEHHS IpU
aHayM3e NMPOOJIEMHBIX CUTYaIMH M PELIEHNH PaKTHYEeCKUX 3alaHHH.

4.2.1. YcTHblii 0TBET

4.2.1.1. Ilopsinox npoBegeHHsI.

IMpomexyTouHass arrecTanusi HaleleHa Ha KOMIUICKCHYIO IIPOBEPKY OCBOEHHS AWCHMIUIMHBL OOydarommiics
moimy4yaeT Bompoc(bl)/3amaHue(s) W BpeMs Ha NOATOTOBKY. I[IpoMexyTodHas arTecTamus HPOBOJUTCA B YCTHOM,
MIICBMEHHON WJIM KOMIBIOTEpHOH (opme. OIEeHUBAETCs BIaJICHHE MAaTEPHAIIOM, €0 CHCTEMHOE OCBOEHHE, CIIOCOOHOCTh
MIPUMEHSATH HY KHBIC 3HAHUS, HABBIKM M YMEHUS [IPU aHAJIN3€ MIPOOIEMHBIX CUTYallui N PEIICHNH MPAKTHUECKHUX 3aJaHuUi.

4.2.1.2. Kpurepuu oueHMBaHus.

OueHka «OTJIMYHO»CTABUTCS, €CJIH 00ydalouuiics:

B oTBeTe kaueCTBEHHO PACKPBLT cojepxkaHue TeMbl. OTBET XOpoUIo CTPyKTypupoBaH. IIpekpacHO OCBOEH MOHATHHHBIN
anmnapat. [IporeMoHCTpUpOBaH BBHICOKHI ypOBEHb NOHMMaHHs Marepuaina. IIpeBocxonHoe ymeHue GopMyarupoBaTh CBOU
MBICJIY, 00CYXIaTh TUCKYCCHOHHBIE MOJ0KEHHUSI.

OueHKa «XOPOLIO»CTABUTCS, €CJIM 00yJaromuiics:

OCHOBHBIE BOIPOCHI TEMBI pacKpbul. CTpyKTypa OTBETa B LICJIOM a/I€KBaTHA TeMe. XOPOLIO OCBOEH ITOHATHHHBIH anmnapar.
[TponeMoOHCTpUPOBAaH XOPOIIMH ypOBEHb MOHUMAHHS MaTepuana. Xopomee yMeHHe (OpMyIHpOBaTh CBOM MBICHH,
00CYXJaTh TUCKYCCHOHHBIC MTOJI0KEHHS.

OneHka «yA0BJIETBOPUTEIBLHO» CTABHUTCS, €CIH 00ydarouuics:

Temy wactmunHo packpwsul. OtBer cnabo CTpykTypupoBaH. [IOHATHIHBIN ammapaT OCBOeH dYacThdHO. [loHMMaHwue
OTZIETBHBIX MOJOXKEHUN M3 MaTepHala Mo TeMe. Y OBICTBOPUTENBHOE YMEHHE (JOPMYIHPOBATh CBOM MBICIH, 00CYXIAaTh
JIMCKYCCHOHHBIE TOI0KEHHS.

OneHka «HeyA0BJIECTBOPUTEIbHO» CTABUTCS, €CJIH 00y4YaroNIHiics:

Temy He packpbul. [IoHATHHHBIN anmapaT OCBOEH HEYIOBIETBOpUTENbHO. [loHMMaHue marepuana (parMeHTapHOE WIIH
orcyrcTByeT. Heymenue popMysmpoBaTh CBOM MBICIH, 00CYKAaTh AUCKYCCHOHHBIE TIOJIOKEHUSL.

4.2.1.3. OueHouyHble CpeacTBA.

Bonpocs! Aj151 yCTHOT0 MJIM MUCHbMEHHOT0 0TBETa

. PazButune u crannaprusanus s3pika C++.
. Tunel JaHHBIX.

. HacnenoBanue.

. Honmumoppuzm.

. Unkancynsauus.

. CienmasibHbIe (hyHKIINH.

. lITaG0oHEL.

. CrannaprHas 6ubnmorexa.

. Koruenumn C++.

10. OcHOBHBIE CTpaTEeTHH KONHPOBAHHUS-BIIAICHUS.
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11. Crparerus 3ampera KOMUPOBaHUSI.

12. Crparerus HCKIIOYUTEIHHOTO BIIAICHUS.

13. Crparerus ray00KOT0O KOITUPOBAHHUS.

14. Crparerust COBMECTHOTO BJIaJICHUSI.

15. Omnpenenenne pyHKINN 0OMEHA COCTOSHUSMH IS KJlacca.

16. YnmaneHne mpoMeXyTOYHBIX KOTHH KOMITHIATOPOM.

17. Peanuzanyis CEMaHTHUKH ITEPEMELICHUSL.

18. Bo3MoxHBIE BapHaHTHI peaii3aliy CTPaTeruid COBMECTHOTO BIIA/ICHHSI.
19 CTpaTeFI/ISI HUCKIIIOYUTECIILHOIO BJIaJCHUA U CEMAHTUKA NNEPEMECILICHUA.
20. JXu3HeHHBIH IMKI pecypca 1 00beKTa-Biaielblia pecypca

21. Ula6mnon C++.

22. O030p NPOMBIIIIEHHBIX MPOrPAMMHBIX OUOIHOTEK.

23. MHOronoToyHoe NPOrpaMMHUPOBAHHE.

24. YmupapieHHE TIOTOKaMH.

25. PazneneHne JaHHBIX MEKIY IIOTOKaMH.

26. CHHXpOHM3ALMS MapaJUIeIbHBIX ONePaLri.

27. TlpoekTHpoBaHHE NapaUICIBHBIX IPOrPAMM.

28. TlponBuHYTOE yNpaBlieHUE TOTOKAMH.

29. TecrupoBaHKE U OTJIAJIKa MHOTOIIOTOYHBIX ITPUIIOKEHHH.

30. I'paduueckuii noxp3oBarenbCkuil HHTEPHEiic.

31. IIpoexrupoBanue rpaduueckoro nojb3oBaTeabckoro uHrepgeiica na C++.
32. UHctpymeHTapuii pa3paboTymka.

33. Pa300p CyIIeCTBYIOIIETO MPOSKTa ¢ OTKPHITHIM HCXOIHBIM KOJIOM.

4.2.2. [IpakTHyeckoe 3a1aHue

4.2.2.1. Ilopsaaok npoBeaeHUsl.

[IpakTudeckre HaBBIKH MPOBEPSIOTCS ITyTEM BBIMTOJIHEHUST OOYYAIOIIMMUCS TMPAKTHUECKUX 3aJaHUN B YCJIOBHSX,
MTOJIHOCTHIO WJIM YaCTUYHO TNPUOMIKEHHBIX K YCIOBHAM MPO(EeCCHOHATBLHOW IesTeNbHOCTH. [IpoBepsieTcss 3HaHWE
TEOPETUIECKOT0 Marepuaia, HeoOXoquMoe ISl IPAaBUILHOTO COBEPIICHUS HEOOXOMMMBIX NEHCTBUH, YMEHHE BBICTPOUTH
MOCJICIOBATEIBHOCTD JACUCTBH, IPAKTUYCCKOE BIaJICHIE MPUEMAMK U METOJIaMH PEIICHHS MPO(ECCHOHATBHBIX 3a7ay.

4.2.2.2. Kpurepun oneHUBAHUS
OueHKa «OTJIUYHO)» CTABUTCSH, €CJIM 00y4aAOIIUMCS:
3aiaHue BBIMOJIHEHO TIOJTHOCTHIO U MPABUIIBHO.

O1eHKA «XOPOII0Y» CTABUTCS, €CJIN 00YYAIOIHMCSI:

3aaHue BBIMOJHECHO MOJHOCTHIO, HO HET JOCTATOYHOTO 000CHOBaHUs. VU pu BEPHOM PEIICHUU JOMYIICHA ONUOKA WK
HE/I0YeT, He BIUAIOMNN Ha IPABUIIBHYIO TIOCIIEAOBATEIFHOCTD PACCYKICHUI.

O1eHKa «yA0BJIEeTBOPUTEIbHO» CTABUTCS, €CJIM 00YUAIOIINMCS:

3amaHve BHITOIHEHO YaCTHYHO WU ¢ (PaKTHUIECKUMHU OIIHOKAMH.

O1eHKa «HeyAOBJEeTBOPUTEIbHO» CTABUTCS, €CJIH 00yYAIOLHMCS:

3amaHue He BHITIOHEHO WM BBHITOJIHEHO C OONBIINM KOJINIECTBOM (DaKTHUECKUX OIITHOOK.

4.2.3.3. Conep:xaHue OLIECHOYHOI0 CpPeACTBA
1) 3ananue
Hcnonp3ys mabnonbl QyHKIMA U YaCTHYHYIO CIICHUAN3AIUI0 MA0JIOHOB JOOUTHCS KOPPEKTHOTO MCIIOIb30BaAHUS
[I0JIb30BATEILCKOr0 Kiacca B Koiutekuusax unordered map, unordered set.

Omnucanue

HeymopsimoueHHbIC KOJUICKIIUU peali30BaHbl Ha 0a3e xenr-tadmui. J[is MaHUIy TupoBaHus SIeMEHTaMU (KITFOYaMHu)
KOJUISKIIMHA HEOOXOIUMO YMETh CTPOUTD XEIIl OT DJIEMEHTa U CPAaBHHUBATH J[BA dJIEMEHTA KOJUICKITUH. JIJ1s1 BCTPOCHHBIX HITH
CTaHJIAPTHBIX THITOB JAHHBIX XeII-(QYHKIUSA U OTIEPAIMs CPABHEHHSI YKe OpeneieHbl. J{Jsl moap30BaTeIbCKUX KIaccoB
Xe-(QyHKITUIO U CpaBHEHNE HEOOXOMMO PealTi30BaTh CAMOCTOSTEIBHO.

ITpumep

#include <unordered_set>

class Point {

intx,y;
}.

..

/[ Point p, p1, p2;

// xews om p: p.x"p.y,

// cpasnenue pl up2: (pl.x==p2.x) && (p1.y==p2.y)
I...

std::unordered_set < Point > s;
2) 3anmanue. PeanuzoBarh 0000MEHHBIM HTEPAMOHHBIN AITOPUTM BBIYUCIEHUS KBaPATHOTO KOPHs (M HE TOJIBKO), B
KOTOPOM BC€ JICTAITK BEIHECCHBI B DYHKTOPHI, B BUe QyHKIHH iterate.


http://www.cplusplus.com/reference/unordered_map/unordered_map/
http://www.cplusplus.com/reference/unordered_set/unordered_set/

[ToTpebyercst Tpu hyHKTOpA:

initial — gpyHkTOpP, BEIUKCIIAIOMINI HaYaIbHOE NPUOIKEHHE. J[JIs KBAAPATHOIO KOPHS M3 X MOXHO B3ATh X/2.

next — gyHkTop, CTposImui ciexyroniee npubdamwkenne. J{ins kBagpatHoro kopHs: (y + x/y)/2, rae X — apryMeHT QyHKITUU
KOpHSI, a Y — TeKyIee MpUOIHKeHHE.

enough — mpemuKart, OICHUBAIOIIIH TOYHOCTh. ECIM OH BO3BpaIaeT true, HTEPaMOHHYO TIPOIIEAYPY MOXHO 3aBEPIIIUTD.
Jliist KBaIpaTHOTO KOPHsI MOXHO B3sTh fabs(X - y*y) < 1e-8, rie X 1 Y UMEIOT TOT K€ CMBICIL, YTO M BHIILIE.

Takum 06paszom, mabaoHHas GyHKIus iterate 6yaeT MMeTh YeThIpe TapamMmeTpa MmabIoHa: THIT 3HAUEHHUs. U TpU QYHKTOpA.

3) 3aganue

B mupexTopun jiexkat BXOJAHBIC TEKCTOBBIC (haiIbl, IPOMMEHOBAHHBIC CIICAYIOMINM 00pa3oM: in <N>.dat, rae N -
HaTypanbHOe uncio. Kaxapiii ¢hai cocTOUT U3 IBYX CTPOK. B mepBoii cTpoke - 4rciio, o603Havaromiee 1eicTBUE, a BO
BTOPOH - YKCIIa C TUIABAIOIIEH TOYKOH, pa3eieHHbIC TPOOEIIOM.

JIeHcTBUS MOTYT OBITh CJICTYIOIIUMU:

1 - cnoxenue

2 - yMHOXEHUE

3 - cymMma KBaJipaToB

HeobxonuMo HanucaTh MHOTOIIOTOYHOE MIPHUIIOKEHUE, KOTOPOE BBITOJIHUT TpeOyeMble EHCTBUS Hall YUCIAMU H CYMMY
pe3ynbpTaToB 3amumiet B gaiin out.dat. HazBanue pabodei AUPEKTOpHH TIepeiacTcs B BUAE apryMeHTa paboyeii cTpoku. B
pearu3aIyy MpUBETCTBYETCS UCTIONB30BaHUE MOTUMOP(H3MA U MMATTEPHOB MPOCKTHPOBAHUSI.

4) 3ananue

Pa3paboTaiiTe MHOTOIIOTOUHOE MPHUIIOKEHNUE, BHIIOIHAIOICE BEIYUCICHHE IPpou3BeieHUs MaTpull A (m>n) u B (nxk).
OneMeHTEI ¢jj MaTpulbl mpousseaeHus C = AXB BBIYMCIAIOTCS NApaJJIENbHO P OJHOTHIIHEIMU MOTOKaMHu. Ecin
HEKOTOPBIH TIOTOK YK€ BEIYHUCIIAET 2JIEMEHT Cij MaTpuupbl C, TO CIEAyIOIUI TPUCTYNAIOMIUK K BBIYMCIIEHUIO TIOTOK
BBIOMPAET JUIS PACYETa JIEMEHT Cij+1, €CIH J<K, U Cjs1k, €CIIH j=K. BBINOIHNUB BBIYUCIIEHUE 3JIEMEHTA MaTPULIbI-
MIPOU3BEICHUS, IOTOK IPOBEPSET, HET JIM DJIEMEHTA, KOTOPBIH €IIe He PACCUUTHIBACTCS. ECIu Takoi 3JIeMEHT eCTh, TO
MIPUCTYTIACT K €r0 pacueTy. B mpoTHBHOM citydae OTIpaBIseT (ITOJIB30BATEIBCKOE) COOOIICHUE O 3aBEPIICHUN CBOCH
paboTHI ¥ MPUOCTAHABIUBACT CBOE BHIMOJIHCHHE. | TABHBINA MOTOK, MOJIYYHB COOOIIEHHS O 3aBEPIIICHUH BEIYUCICHUH OT
BCEX MOTOKOB, BBIBOJIUT PE3YJILTAT HA SKPaH U 3aITyCKAET MTOTOK, 3aMCHIBAIONINI Pe3yIbTaT B KOHEIl (haiina-nporokona. B
KaXJIOM ITOTOKE JTOJ’KHA OBITh 33JICPKKa B BBITIOJIHCHUH BBEIYUCICHUH (4TOOBI aTh BO3MOXKHOCTH OPab0TaTh BCEM
notokaMm). CHHXpOHH3AIHIO TOTOKOB MEXy COOOH OpraHM3yHTe uepe3 KPUTUIECKYIO CEKIIHIO MIIA MBIOTEKC.

5) 3ananue.

ITpu HaxkaTuu KHOMKH "Start" TuanoroBoe MpUIOKEHHNE 3amyCcKkaeT KOHCOMbHOE MpriockeHne. [locaenyroniie HaxaTHs
KHOTKH "Start" TOMKHBI IPUBECTH K CO3AaHUIO B KOHCOJIFHOM NPMIOKeHHH N HOBBIX pabounX MOTOKOB, e N - 3HaUCHHE
U3 MOJISL C YUCIOBBIM CUETYHUKOM.

Haxxatue kaHonku "Stop" JODKHO MPUBECTH K 3aKPBITHIO IOCIICAHETO CO3JaHHOTO Pabodyero moToka B KOHCOJIBHOM
MIPWIOKCHUH, a B CITy4ae OTCYTCTBHUSA pabOYHX ITOTOKOB - K €T0 3aBepIleHI0. KOHCOIbHOE PHIIOKEHUE TAaKXKE JTOTDKHO
3aBEPLIUTHCS U MPH 3aBEPLICHUH 1UAJI0roBOro. J[nagoroBoe NpuaoKEeHUE TOJKHO OTCIIEKUBATH, 3aKPbLI JIU TOJIb30BATENb
KOHCOJIEHOE TIPHUJIOKEHUE CaMOCTOSTEIbHO. CIeIyrolee mociie 3aKphITH KOHCONIH HaxkaTue "Start" Bo300HOBISET
paboumii UKIL.

ITocne 3amycka KOHCOIM BBINAJAIONINI CIIUCOK COAEPKUT CTpokH "Bee motoku" u "I'maBHbIM MOTOK", IO Mepe co3qaHus
HOBBIX TIOTOKOB B HETO JTOOABISIOTCS CTPOKH, COJIEPIKaINe UX HOMepa (pa3yMeeTcs, pU yIaJeHUH MOTOKOB yIaJsSIOTCS U
COOTBETCTBYIOIINE UM CTPOKH). KOppeKTUpOBKa BHINAIAIONIETO CITUCKA OCYIIECTBISETCS JIMIIB TIOCTE MOTYYCHHS
MIOATBEPKIICHUS OT KOHCOJIU 00 YCIEITHOM CO3aHUU MTOTOKOB.

B3anmMopeiicTBre MeXIYy IPHIIOKESHUSAMHE PEAH30BaTh C MOMOIIBI0 00BEKTOB spa "coObITHA" (events).

Jlo6aBuUTh B IpUIIOKEHUS Tepenady HHPOpMAIHY C TOMOIIEBI0 (hafina, oToOpakaeMoro B maMsTh (memory mapped file).
PeanmzoBath TpaHCTIOPTHBIC (YHKIWUHU B BHJIE THHAMHICCKH MOJKITFOYAEMOi OMOITMOTEKH ¢ HESIBHOH 3arpy3Koii.

[pu HaxxaTru kHOTIKH "Send" MHaOTrOBOE MPUIIOKEHIE MIEPEChlIaeT KOHCOIH TEKCT, BBEICHHEIHN B TOJIC BBOAA.
Brimanarommuii crimcok 3amaet motok-aapecar. Ilpu Beroope ctpoku "Bee moTokn" coo0Ienne OTIpaBisieTcs] BCeM
MOTOKAaM, KaXJIblif TOTOK CYMTHIBACT HH(POPMAITHUIO HE3aBUCUMO.

I'maBHBIN MOTOK BBIBOAMT IOJYYECHHBIN TEKCT HAa CTAHIAPTHBIN BBIBOJ (Sstdout), paboyme MOTOKH CO3Aat0T TEKCTOBBIC
(aiiibl ¢ IMEeHaMU <CBOW HOMEp>.tXt U JONMHCHIBAIOT B HUX MOJY4YEHHbIH TekcT. Daiii, 0ToOpaskaeMblil B aMSTh,
3aIIHUIIACTCSA OT COBMECTHOTO UCIOJIB30BaHUS ¢ IOMOIIBI0 00BbEKTa CHHXPOHU3AIUH mutex.

Bce melicTBus MONTBEPKAAIOTCS COOOIICHUSIMHA OT KOHCOJTH.
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