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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.

[Iporpamma cocraBiena B cootBercTBUU ¢ TpeboBanusMu PI'OC BO u y4eOHBIM IJIaHOM TI0 HAIPABIICHUIO
23.03.01 "TexHomorus TPaHCIOPTHBIX mporieccoB" ¥ mpodmaro moaroroBku " IIpoekTHpoBaHne W yIpaBiIeHHUE
MHTEJJICKTYa bHBIMH TPAHCIIOPTHBIMH CHCTEMaMu'.
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1. CooTBeTcTBHE KOMIIETCHIIHI IJIAHMPYEMbIM pe3yJibTaTaM 00y4eHHs 10 JMCIUIIIHHE

(MoyJ10)

Kon u naumenoBanue | UHAMKATOPBI AOCTHKeHMsI KoMIeTeHUMii | OueHoOUYHbIE cpeacrBa TeKyIero
KOMIETEeHIIHH AJIS JaHHOH THCHMIIHHBI KOHTPOJIS M MPOMEKYTOYHOI aTTecTauuu
[TK-4 - Ciocoben 3HaTh MPUHITUIBI 1 OCHOBHBIC JIEMEHTBI KomMmrmeloTepHas mporpamMma 1mo Temam
pa3pabaTbeIBaTh 00BEKTHOH MOJeNH Pa3pabOTKH Tema 1. OcHoBHbIe KOoHIIETIUK 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

MMPOCKTUPOBAHUC MHOT'OITIOTOYHBIX

Tema 4. Pa3paboTka U MPOESKTUPOBAHKE
rpadUuecKOro MmoIb30BaTEIECKOTO

HpOMC)KyTO‘IHaS[ aTrTrecranus:

2. Kpurepuu oneHuBanns c(pOpMHPOBAHHOCTH KOMIIeTeHIM I

Kommnert 3auTeHo He 3auTeHo
eHUMS Bbicokuid ypoBeHb | Cpennuii ypoBenb | Huzkmii ypoBeHb | Huxxe 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 BOIPOC 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
noaxoza (G4, SOLID) nogaxona (G4, SOLID). noxxona (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 pa3pabaTbeIBaTh 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 MMOCTABJICHHOW 33724

3. PacnipenesieHue o1leHOK 32 ()OPMBbI TEKYILIEr0 KOHTPOJIS U IPOMEKYTOUHYIO ATTECTAUIO

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 NporpamMM. Pa3paboTka v MpoeKTHpOBaHWE MHOTOTIOTOYHBIX
IpOrpaMM.

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

KommsroTepHas nporpamma mo TeMam

Tema 1. OcHoBHBIE KOHUETIMN C++.

Tewma 2. ba3oBsie 1 IPOABUHYTEIE METOBI YIIpaBIeHUS pecypcamu Ha C++.

Tema 3. [Ipumenenne mradnonos C++ aist pOEKTHPOBaHKS IporpamMM. Pa3paboTka 1 MpoeKTHpOBaHNE MHOTOTIOTOYHBIX
IIPOTrpaMM.

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

BrInonHeHHEe KaXIOoro OLIGHOYHOTO CpEeJICTBa OIEHMBAETCAd IO IIKaje: OTIMYHO, XOPOIIO, YIOBJIETBOPHTEIHHO,
HEYJIOBJICTBOPUTEIHHO.

OOmias oneHKa 3a TEKYLIMH KOHTPOJIb MPEJICTAaBIsIET co00il cpeqHee 3HAUCHHE MEXAY TOJIyYeHHBIMH OIICHKAaMH 33 BCE
OIICHOYHBIE CPE/ICTBA.

IIpomMeskyTouHasi aTTeCTALNA - 3a4ET

[TpomexyTouHass aTTecTalys TNPOBOAMTCS IIOCIE 3aBEPUICHHS M3YyYCHHS MAWCLMIUIMHBI HIM €€ 4YacTh B (opme,
orpenensieMol y4eOHBIM IUTaHOM 00pa3oBaTeNbHOM IMPOTrpaMMbl € IIEIbI0 OLEHHTh paboTy oOydaromierocs, CTEHeHb
YCBOCHHS TEOPETHUECKUX 3HAHUH, YPOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIIUH.

[IpernoraBaTens, TPUHIMAIONINH 3a4eT oOecreynBaeT ciydailHOe pacupefefieHHe BapHaHTOB 3a4ETHBIX 3aJaHUN MEXIy
00ydJaromuMHUCs C TIOMOIIbI0 OWJIETOB W/HMIM C TIPUMEHEHHEM KOMITBIOTEPHBIX TEXHOJOTHH; BIIpaBe 3a]aBaTh
obygaromemMycs JONOJHUTEIbHBIE BOIPOCH U 1aBaTh JOIIOIHUTEIbHbIEC 3aJaHU TOMUMO TeX, KOTOPBIE YKa3aHBI B OHIIeTe.
3aueT mpoBoauTcs Mo Omeram. B kaxmom Oniere ABa OLEHOYHBIX CPEJICTBA: YCTHBIN WIIM MMUCBMEHHBIH OTBET HA BOTIPOC
U MIPaKTHUYECKOE 3aJaHue.

BrInonHEHNEe KaXKAOTO 3aJaHUs 32 INPOMEXKYTOUHYIO AaTTECTALMIO OICHUBACTCA IO IIKaJle: OTJIMYHO, XOPOIIO,
YIAOBJIETBOPUTEIHHO, HEYTOBICTBOPUTEIBHO.
OO01as oIeHKa 3a MPOMEKYTOYHYIO aTTECTALUIO PEACTABICT COOOU CpeJHee 3HAUCHUE MEKIY ITOTYUCHHBIMU OIICHKAMH
3a BCE OI[CHOYHBIC CPEJICTBA IPOMEKYTOYHON aTTECTALlUU.
B cinydae HEBO3MOXHOCTH YCTAHOBIICHHMS CPEIHETO 3HAYCHHWS OIICHKH 3a NPOMEXYTOUHYIO aTTECTAalHio (Hampumep,
«XOPOIIIO» WIIN «OTIUTHO»), UTOTOBAsI OIEHKA BBICTABIISAETCS dK3aMEHATOPOM, MCXOJS W3 MPHHIINIA CIPABEUIMBOCTH U
OeCIpUCTPAaCTHOCTH Ha OCHOBAaHWH OOIETrOo BIIEYATIICHHWS O KAa4eCTBE M JOOPOCOBECTHOCTH OCBOCHHUS OOYYaIOIIMMCS
TUCTIATUTHHEL (MOYIIS).

Bunrs! orieHok:

Jlis 3auera:

3auTeHo

He 3auteno

4. OneHo4YHbIe CPeACTBA, MOPSIA0K X NPUMEHEHHUSI U KPUTEPUH OLleHNBAHUS
4.1. OnleHOYHbBIE CPEACTBA TEKYLIEr0 KOHTPOJISI
4.1.1. JIaGopaTopHbIe padoThI

Tema 1. OcnoBHbIe koHuenuuu C++.



Tema 2. ba3oBble U IPOABUHYTHIE METO/IbI YIIpaBiieHHs: 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. Ilopsinok npoBeneHus.

JlabopaTopHbie pabOTHI IPOBOJATCS B YaChl 8y TUTOPHOM PabOTHL.

Iepen BBIOIHEHUEM KaXKIOH pabOTHI CTYACHTHI-0aKaTaBphl JOJDKHBI IPOPab0TaTh COOTBETCTBYIOIIMIA MaTepHal,
HCIIOJb3Ysl KOHCTIEKThI TEOPETUUECKUX 3aHATHHU, IEPUOANICCKUE U3IaHUS, YIeOHO-METOIMUECKHIE TIOCOOUS U YISOHUKH.

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

e HawMeHOBaHUE TEMBIL;

e Ilens paGoThr;

e 3ajaHWe W COJIep’KaHUE BBITIOJTHEHHOHN paboThI,
e [lucbMeHHBIC OTBETHI HA KOHTPOJIBHBIE BOPOCHI.
e  BEIBOJIBI 110 TIPOJICIAHHOM padoTe.

L] CIHCOK UCIOJIb30BAHHBIX HCTOYHUKOB.
4.1.1.2 Kputepuu olleHUBAHUS

OueHKa «OTIUYHO)» CTABUTCS, €CJAH 00yYaroUIuiics:

[IpaBuibHO BBITIOJHWI Bce 3afaHusi. lIpoAeMOHCTpUpOBall BBICOKMH YpOBEHb BiaJeHusi MmarepuaynoMm. [IposBieHs
MIPEBOCXOIHBIC CIIOCOOHOCTH MPUMEHSITh 3HAHUS U YMCHUSI K BBITIOJTHCHUIO KOHKPETHBIX 3a1aHUH.

OueHkKa «X0pOUI0» CTABUTCS, €CJIH 00yYAOIIUICS:

[IpaBUbHO BBHIMONHWI OOJBIIYIO YacTh 3adaHuil. [IpUCYTCTBYIOT HE3HAYUTENbHBIC OMIMOKHU. IIpomeMOHCTpUpOBaH
XOpOIIWH ypOBEHb BJANEHUS MaTepuaioM. [IposiBIIEHBI CpeaHHEe CIOCOOHOCTH TPUMEHSATh 3HAHWUS W YMEHHS K
BBITIOJTHEHUIO KOHKPETHBIX 3aIaHUH.

OleHKa «yT0BJIETBOPUTEIbHO)» CTABUTCS, €CJIH 00yYaAIONIHIiC:

3amaHus  BBHIMOMHWI Oojlee dYeM  HAmoJIOBUHY. IIpHCYTCTBYIOT  cephE3Hble  omuOku. I[IpomeMoHCTpUpOBaH
YIOBIIETBOPUTEBHBIN YPOBEHD BIIAJICHUS MaTepraioM. [IposBiIeHBl HU3KHE CIIOCOOHOCTH TPUMEHSTH 3HAHKS U YMEHUS K
BBITIOJTHEHUIO KOHKPETHBIX 3a1aHUH.

OneHka «HeyA0BJIECTBOPUTEIbHO» CTABUTCS, €CJIH 00y4YaroNuiics:

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

4.1.1.3. ConepskaHue OLIEHOYHOT0 CPeACTBA

JladopaTopHasi padora 1. YMHbIe yKa3zaTeJau
3ananue Nel

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

3amanme Ne2
V3MeHnTe ClIeAyIONIyIo IporpaMMy, 3aMEHHB OOBIYHBIN yKa3aTellb Ha YMHBIM 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, rie i — HoMep uTepanuu Mukia. [IoBTOpUTE SKCIIEPUMEHT U OTBETHTE HA TOT Ke
BOIIPOC.
2. Hanmmure nporpaMmy, KoTopas mepexBaTsiBas pyHknuii malloc u free peannsyer cOOCTBEHHYIO CHCTEMY YIPABICHUS
IMHAMHAYCCKON maMsTH (Kyqy) . [laMsTh IUIs Kyqu MOKET BBIACIATHCS Kak CTaHAapTHOH (yHKimei malloc, Tak u ¢
TOMOIIEIO BEI30Ba mmap. [Iporpamma monep kuBaeT BeIIeIeHHE OJI0KOB pa3MepoM B auama3one ot «I'P» mo «MP*T'Py,
rne MP — Homep mecsiiia Bamero poxnenust, ['P — rogq Bamero poxnenus. Beinenenue 610K0B JpyTux 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. [lIadn0HbI

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

PeanusoBath ¢yHkiuio sum_all, kotopast mo3Bosisuia 66l CyMMHUPOBATh ApTYMEHT NMPAKTUUECKH JI000T0 TUIIA, KOTOPBIN eif
nepeaH.

BxoaHble naHHBIE

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 npenctaBnsaTh u3 mWabioH QYyHKIMK ¢ YACTHYHOW cHelrann3anuei 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 I0JDKeH cpaboTaTh OOLIMIT ANrOpUTM
KOIIUPOBAHUSL.

JlaGopaTopHas pa6ora 4. I'paduuecknii naTepdeiic
3agaHue
Co3laTh NPOEKT MPUIIOKEHHUS C IpapUIECKUM MOJIb30BATEILCKUM UHTEPPECOoM.

4.1.2. KoMnbsoTepHasi IporpaMma
Tema 1. OcHoBHBIE KOHLIETIIIUU CH++.
Tema 2. ba3oBble U IPOABUHYTHIE METOBI yIIpaBICHUs pecypcamu Ha C++.
Tewma 3. [Ipumenenne madnonos C++ It MPOSKTHPOBAHUS porpaMM. Pa3paboTka 1 IpOEKTHPOBAaHIE MHOTOITOTOYHBIX
TIPOTPaMM.
Tema 4. PazpaboTka U MpoeKTUPOBaHUE IPa(UIECKOro Mojib30BaTeIbCKOTo HHTEpQeiica.
4.1.2.1. Ilopsinox npoBeaeHUSI.
Ha ocHOBe WH3y4eHHOrO MPOTPAMMHOTO OOECHeueHHs ITOCTPOCHHUS HHTEIJIEKTYalbHBIX HH()OPMAIMOHHBIX CHCTEM
CTYACHTaM Npe€ajiaracTcs HarmucaTb KOMIBIOTEPHYIO MPOTpaMMy 110 BapUaHTaM.
4.1.2.2 Kputepun oneHMBaHUSsA

OneHKa «OTJIHYHO» CTABUTCS, €CJIH 00YyJaAIONIHIAC:
Kon kommbroTepHON mMporpamMmbl TNpaBWIbHBIA. KommbloTepHas mHporpamMma BBITIONHSAETCS Oe3 ommOok. Pesymbrar
KOMIBIOTEPHOH MPOrpaMMBI TIOJTHOCTHIO COOTBETCTBYET €€ IIeIsIM.

O1eHKa «XOPOLI0» CTABUTCH, eC/IN 00y4yarouuiics:
Kon koMImbroTepHOW TporpaMMbl B OCHOBHOM MpaBWIIbHBIA. KOMITbIOTepHAash mporpamMM BBITIOJHSAETCS Oe3 OImHOOK.
Pesynbrar KOMIBIOTEpHON TPOrpaMMbl B OCHOBHOM COOTBETCTBYET €€ LIETISIM.

OueHkKa «yA0BJIETBOPUTEIbHO)» CTABUTCS, €CJIM 00y4arouIuiics:
[lpn BBHINONHEHMHM KOMIBIOTEPHOW NPOrpaMMbl BO3MOXKHBI OHIMOKM. Ko KOMIIBIOTEPHOW NpOrpaMMbl YacTHYHO
IPaBUIIbHBIN. Pe3ynpTaT KOMIBIOTEPHON MPOrpaMMBI YACTUYHO COOTBETCTBYET €€ LIENSIM.

OneHka «HeyA0BJIECTBOPUTEIbHO» CTABUTCS, €CJIH 00y4YaroNIHiics:
KomrsrorepHas nporpamma He BbIIOJHSETCS. Ko KOMIIBIOTEpHOH pOrpaMMBbI BBITIOJIHEH ¢ OlIMOKamMu. Pe3ynbrar
IPOrpaMMBI HE COOTBETCTBYET €€ LIeTISIM.
4.1.2.3. Conep:xaHue OleHOYHOT0 CpeACcTBA

1. Pa3pabortka mporpammsbl ympasneHus WT-mpoextamu: 3amada mporHo3mpoBaHus cebecrommoctn UT-
MPOEKTa
2. TIIporpammHOe obecriedeHNe CHCTEMBI Pe3epBUPOBAHIS OMIICTOB


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

3. PaspaboTka mporpaMMbl aBTOMATH3aIlMK paboThl qekaHaTta BY3a

4. Pa3paboTka IporpaMMbl aBTOMATH3AIMH ydeTa U3/eJIMH Ha IPeANpUATHH

5. Pazpaborka mnporpaMmbpl aBTOMAaTH3aLMM AaBTOMAaTH3UPOBAHHOTO padodyero Mecra OIEpalMOHHCTa
OubnmoTeKkn

6. PaspaboTka mporpaMMbl aBTOMaTH3alUH IPEANPUATHIT aBTOCEPBHCa

7. Pa3paboTka mporpaMMBbl aBTOMaTH3alUH y4eTa KaJpoB Ha NPEINpUsITHH

8. Pa3paboTka nporpamMMbl aBTOMaTH3aI[UH CTPOUTEIEHON OpraHU3annu

9. Pa3zpaboTka nporpamMMbl aBTOMaTH3alUH TOCTHHUYHOTO KOMILIEKCa

10. Pa3paboTka mporpamMmbl aBTOMATH3AIMA ATITCKH

11. Paspabotka nporpaMMbl aBTOMaTH3aIMN TYPUCTUUECKOI (HUPMBI

12. TIporpamMMHbBIe KOMILIEKCHI ITOJUIEPKKH MPUHATHS YIIPaBICHUYECKUX pelleHnH (pa3paboTka CHCTEMBI y4yeTa
JIOTOBOPOB M PAaCUeTOB C CYONOAPSAIMKaMH)

13. Pazpabotka nporpaMmMHOro Moayisi CKiIaackold KOMILICKC

14. Pa3paboTka nporpaMMHOro obecredeHuss HHPpOPMAITMOHHOTO KHOCKa TOPrOBOH KOMIIAHUH

15. Pa3paboTka mporpaMMHOrO OOECIICUCHHS, PEIIAFOLIEro 3aaady paclpelelieHHs TOTOBOH HPOAYKLIHH
MEXIy CKIaIaMH

16. IIporpammupoBaHUE OIEHKH KPEIUTOCTIOCOOHOCTH (PU3MUIECKIX JIUI]

17. TlporpaMMHEIN y4éT MaTepUaIbHO-TEXHHYECKHX CPEICTB HA MPUMEPE MPEANPHATHS

18. TIporpammMupoBaHu€ BblIa41 CIIPABOK KIMEHTaM CTPOUTENILHON KOMIIAHUN

4.2. OueHoYHbIE CpeCTBA MPOMEKYTOUYHOM aTTecTaluM

[To muctmmianHe MpeaycMOTpeH 3a4uéT. 3auéT MpOXOoauT 1o OmieraM. B kaxkmom Ouiere [Ba TEOPETHUECKHX BOIpPOCA H
OTHO TpaKTHYEeCKOe 3aJaHue. 3a4éT MpPOBOAWTCS B YCTHOW / NMHCHBMEHHOM M KOMIMbBIOTEpHOH (opme. OueHuBaercs
BJIaZICHUE MaTEepHaJoOM, €ro CHCTEMHOE OCBOCHHE, CIIOCOOHOCTh NPHMEHATh HY)KHBIC 3HAHWS, HaBBIKM W yMEHHS IIpH
aHaJM3€e MPOOJIEMHBIX CUTYallMi U PEICHUH MPAKTHYECKUX 3a1aHHH.

4.2.1. YcTHBII OTBET

4.2.1.1. Ilopsaaok npoBeaeHHUsI.

ITpomexyTouHasi arrecralys HalelleHa Ha KOMIUICKCHYIO ITPOBEPKY OCBOEHHS AMCIMIUIMHBL OOydaromiuiics
IoJydaeT BoIpoc(bl)/3amaHue(s]) W BpeMst Ha NOArOTOBKY. [IpomexyrouHas aTTecTanusi NPOBOJWTCS B YCTHOW,
MIICbMEHHON MM KOMIIBbIOTEpHOH (opme. OreHUBaeTCs BIAJICHUE MAaTEpHAIOM, €r0 CUCTEMHOE OCBOEHHE, CIIOCOOHOCTh
MIPUMEHATH Hy KHbIE 3HAHUSI, HABBIKM ¥ YMEHHS IIPU aHAJIN3€ MPOOIEMHBIX CUTYaluil U PEIICHNH MTPAKTHUECKHUX 3aaHuUi.

4.2.1.2. Kputepuu oueHMBaHUS.

OneHka «OTIMYHO» CTABUTCS, €CJIM 00yJaroluiics:

B oTBeTe kaueCTBEHHO PACKPBLT cojepxkaHue TeMbl. OTBET XOpoUIo CTPyKTypupoBaH. IIpekpacHO OCBOEH MOHATHHHBIN
anmnapat. [IpoeMOHCTpUpPOBaH BBHICOKHI ypOBEHb NOHMMaHHs Marepuaina. IIpeBocxonHoe ymeHue popMyarupoBaTh CBOU
MBICJIH, 00CYKIaTh TUCKYCCHOHHBIE TIOJOKEHHSI.

OneHka «XOpoII0» CTABUTCH, eCJIM 00yUaromuiics:

OCHOBHBIE BONIPOCHI TEMBI PacKpbll. CTPyKTypa OTBETA B LIEJIOM aJC€KBaTHA TeME. XOPOIIO OCBOEH IOHATHHHBIN anmapar.
[TponeMoOHCTpUPOBAaH XOPOIIMH ypOBEHb MOHUMAaHHS MaTepuana. Xopomee yMeHHe (OpMyIHpOBaTh CBOM MBICIHH,
00CYXJaTh TUCKYCCHOHHBIC MTOJI0KEHHA.

OneHka «yl0BJIETBOPHTEILHO» CTABUTCS, €I 00y4YaloLuiics:

Temy uactnunHo packpeul. OtBer ciabo cTpykTypupoBaH. I[lOHATHHHBIN anmapaT oOcBoeH wyacThyHO. IloHMMaHMe
OTJEJBbHBIX MOJOXKEHUH U3 MaTepuaja Mo TeMe. Y JOBJICTBOPUTEIbHOE YMEHUE (OPMYJIUPOBATH CBOM MBICIIH, 00CYXIATh
JIUCKYCCUOHHBIE MOJIOKEHUSL.

OneHka «HeyA0BJIECTBOPUTEIbHO» CTABUTCS, €CJIH 00y4YaroNIHiics:

Temy He packpbul. [IoHATHHHBIN anmapaT OCBOEH HEYIOBIETBOpUTEIbHO. [loHMMaHue marepuana (parMeHTapHOE WIH
orcytcTByeT. Heymenue (hopMyInpoBaTh CBOM MBICITH, 00CYKAaTh AUCKYCCHOHHBIE TIOJIOKECHUSL.

4.2.1.3. OueHo4Hsblie cpeaACTBA.

Bonpocs! 1151 yCTHOI0 WJIM NHCHEMEHHOI0 0TBETa

. PazBuTHe u crannapruzanns s3pika C++.

. Tunbl JaHHBIX.

. HacnenoBanue.

. Honmumoppuzm.

. Makancynsanus.

. CienmaneHbIe GYHKINH.

[Ta6moHBI.

. CranmapTHas 6ubnmorexa.

. Konuemumn C++.

0. OcHOBHBIE CTpaTErHUX KOMTMPOBAHHS-BIIAACHHS.

1. Crpaterus 3anpeTa KOMUPOBAHUSI.

12. Crparerusi HCKIIOUUTEIILHOTO BJIaICHUSI.

13. Crparerust riry0OKOTO KOIIUPOBAHUSL.

14. Crparerus COBMECTHOTO BJIQJICHUS.



15. Omnpenenenne GyHKIIUH OOMEHa COCTOSTHUSMH TSI KJlacca.

16. VYnaneHwe MpOMEKXyTOYHBIX KOTUH KOMITHIIATOPOM.

17. Peanmzanusi CEMaHTUKH MEPEMEIIICHUS.

18. Bo3MOXHBIE BapHaHThI PeaM3aliy CTPATErMH COBMECTHOTO BIIaJCHUS.
19. Crparernst HCKIIOUNTENHHOTO BIAJICHNS U CEMAaHTHUKA TTEPEMEIIICHUSL.
20. JXuzHeHHBIH UK pecypca 1 00beKTa-BIaIeNbla pecypea

21. lla6non C++.

22. O030p NPOMBIIIIEHHBIX IPOIPAMMHBIX OMOIHOTEK.

23. MHOromnoTo4Hoe nNporpaMMUPOBaHHE.

24. VYmupasieHue NOTOKaMH.

25. Pasnesnenue MaHHBIX MEXIY OTOKAMHU.

26. CuHXpOHHM3AIMs MapalieJbHbIX ONepaIvi.

27. IlpoeKkTHpoBaHUE MapaJUICIIBHBIX TPOrPAMM.

28. IlponBuHYTOE yNpaBJICHUE TOTOKAMH.

29. TecTupoBaHUE U OTJIaJKa MHOTOIIOTOYHBIX HPHIIOKCHHUH.

30. I'padugecknii moap30BaTeNbCKUN HHTEPdETC.

31. IlpoektupoBaHue rpadhMIECKOro MONB30BATENLCKOTO HHTEepdeiica Ha C++.
32. WnctpymeHTapuii pa3paboTymka.

33. Paz0op cylecTBYOLIEro MPOEKTa C OTKPBITHIM UCXOHBIM KOJIOM.

4.2.2. [IpakTHyeckoe 3a1aHue

4.2.2.1. Ilopsigox npoBeeHN.

[IpakTHyeckre HABBIKA HPOBEPSIOTCS MYyTEM BBIMOIHCHHS OOYYArOIIMMUCS MPAKTHYCCKUX 3a/JaHUil B YCIIOBHSX,
MIOJTHOCTRIO WJIM YAaCTHYHO NPHUOIMIDKEHHBIX K YCIOBHSM NpoQecCHOHATBHON medarenbHOcTH. IIpoBepsercs 3HaHUe
TEOPETHYECKOTO MaTepuaja, Heo0X0IuMoe Uil MPAaBWIBHOTO COBEPIICHUS HEOOXOMUMBIX NEHCTBUH, YMEHHE BBICTPOUTH
MIOCTIEIOBATENBHOCTD ACHCTBHH, IPAKTHUECKOE BIIaICHIE MPUEMaMH U METOIaMH PEeIIeHHs PO eCCHOHAIBHBIX 3a1a4.

4.2.2.2. Kputepuu oueHNBaHUS
OneHKa «OTJIMYHO» CTABUTCSH, €CJIH 00yYAIOIIMMCS:
3amaHue BHITOIHEHO TOTHOCTHIO U MPaBMIIBHO.

O1eHKAa «XOPOII0Y» CTABUTCS, €CJIN 00YYAIOLHMCSI:

3aaHue BBIMOJHECHO MOJHOCTHIO, HO HET JOCTATOYHOTO 00O0CHOBaHUs. VTH Ipu BEpHOM PEIICHHUH JOMYIICHA ONUOKA WK
HEJ/IOYET, HE BIUAIONIMA Ha MPABUIBHYIO TOCIICAOBATEILHOCTD PACCYKICHUH.

O1eHKa «yI0BJIETBOPUTEIHHO» CTABHTCSH, €CJIN 00YYAIOIIAMCS:

3aaHre BBIMOJHCHO YaCTHYHO WU ¢ (PaKTHUCCKUMU OIIMOKAMH.

O1eHKA «HEYTOBJIETBOPUTEIHHO» CTABUTCSH, €CJIN 00yYAIOIHMCSI:

3amaHue He BHITIOHEHO WM BBHITOJHEHO C OONBIINM KOJMIECTBOM (DaKTHUECKUX OITHOOK.

4.2.3.3. Conep:xaHue OLIEHOYHOI0 CpeCTBA
1) 3amanue
Hcmonb3ys mabaoHbl QYHKIWK 1 YaCTHIHYIO CTICIIAATM3AIUI0 IIIA0JI0HOB TOOUTHCS KOPPEKTHOTO UCTIOIh30BAHUS
MIOJIB30BATENILCKOTO KiIacca B Koiuieknusax unordered map, unordered set.

Ornucanue

HeymopsiioueHHbIC KOJUICKIIUU peali30BaHbl Ha 0a3e xenr-tadmui. J[is MaHUuy IupoBaHus SIeMEHTaMu (KITF0YaMHu)
KOJUICKIIMH HEOOXOIUMO YMETh CTPOUTH XCIII OT AJIEMEHTA U CPABHUBATH JBA JIEMEHTA KOJUICKIUH. [[JIsT BCTPOCHHBIX HITH
CTaHJAPTHBIX TUIOB JaHHBIX XCII-QYHKIUSI U OTICPALIUsS CPABHCHHUS YXKE ONpPEACICHbI. J{JIs MOIb30BaTEILCKUX KIaCCOB
Xem-(pyHKIUIO U CPaBHEHHE HEOOXOIUMO Pean30BaTh CAMOCTOSTEIBHO.

IIpumep

#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)
...

std::unordered_set < Point > s;

2) 3amanue. Peanu3oBath 0000MIEHHBIN HTEPAIMOHHBIN AITOPUTM BBIYUCICHUS KBAJPATHOTO KOPHS (M HE TOJIBKO), B
KOTOPOM BCE JICTalIK BBIHECEHBI B (DYHKTOPHI, B BUIe (QyHKIMH iterate.

[ToTpebyercst Tpu hyHKTOpA:

initial — gpyHkTOpP, BEIUMCIIAIOMNI HaYaIbHOE NPUOIKEHHE. J[JI1 KBAJAPATHOIO KOPHS M3 X MOXHO B35Th X/2.

next — gyHkTop, CTposImni ciexyroniee npubdamwkenne. J{ins kBagpatHoro kopHs: (y + x/y)/2, rae X — apryMeHT QyHKIIUH
KOpHSI, @ Y — TeKyllee MpuobmKeHue.


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

enough — mpemuKart, OICHUBAIOIIII TOYHOCTh. ECIM OH BO3BpaIIaeT true, HTEPaMOHHYO TIPOIIEAYPY MOXHO 3aBEPIIIUTD.
Jliist KBaJpaTHOTO KOPHsI MOXKHO B3sTh fabs(X - y*y) < 1e-8, rie X ¥ Y UMEIOT TOT K€ CMBICIL, YTO M BHIILIE.
TakuM 00pa3om, 1abaoHHas GpyHKIus iterate Oyaer UMeTh YeThIpe ITapaMeTpa abIoHa: THIT 3HAYEHU U TPH PYHKTOPA.

3) 3amanue

B mupexTopun sexat BXOAHbIE TEKCTOBBIE (haiiyibl, IPOMMEHOBAHHBIE CIIEAYIOMNM o0pa3zoM: in <N>.dat, rae N -
HaTypanbHOe uncio. Kaxapiii ¢haiin cocTOUT U3 IBYX CTPOK. B mepBoii cTpoke - 4rciio, 0603Havaromiee 1eicTBUE, a BO
BTOPOI1 - YKCIIa C IUIaBaroLel TOUYKOH, pa3aeneHHbIe IpoOeIoM.
JleWicTBHS MOTYT OBITh CIEIYIOMINMH:
1 - cnoxxenue
2 - yMHOXEHHE
3 - cymMma KBaJipaToB
Heo6xonnmMo HanmcaTh MHOTOTIOTOYHOE MTPHUIIOKEHNE, KOTOPOE BBIIIOJIHUT TpebyeMble efiCTBHS HaJl YUCIaMU H CYyMMY
pe3ynbTaToB 3anuiieT B ¢aiin out.dat. HazBanue paboueit nupeKkTopru TiepeaaeTcs B BUIE aprymMenTa pabodeii ctpoku. B
pcain3aiy NPUBETCTBYECTCA NCIIOJIB30BAHUC l'[OJ'IHMOp(I)I/ISMa 1 MaTTCPHOB ITPOCKTUPOBAHUSA.

4) 3ananue

Pa3paboTaiiTe MHOTOIOTOYHOE MPHIOKEHHUE, BBIMOIHAIOIIEE BHIYUCICHNAE POU3BeAeHHs MaTpull A (mxn) u B
(nxk). DnemenThl Cjj MaTpunel npousseenus C = AXB BBIYHCIAIOTCA MapajienbHO P OAHOTUIHBIMM MOTOKamu. Ecim
HEKOTOPBIH TOTOK Y€ BBIYUCIAET 3JIEMEHT cjj MaTpuusl C, TO CIEAYIOMMH MPUCTYNAOMMKA K BBIYMCIEHHIO MOTOK
BBIOMPAET [Is pacyera B3NEMEHT Cisi, eclnu j<k, M Ciigx, ecnu j=k. BBINOTHUB BBIYMCIEHHE 3J€MEHTa MAaTpPHILIBI-
MIPOU3BE/ICHUS, MOTOK MPOBEPSIET, HET JIM DJICMCHTA, KOTOPHIN €Ille HE PacCUMThIBacTCs. ECITM TakoW 3JIEMEHT eCTh, TO
MPUCTYMAaeT K ero pacdery. B mpoTUBHOM ciydae OTHpaBisieT (TOJIb30BaTENbCKOE) COOOIIEHHE O 3aBEPIICHHUH CBOCH
paboThl U MPUOCTAHABIMBACT CBOE BBINOJNHEHUE. | JIAaBHBINA MOTOK, MOJYYHMB COOOIICHHS O 3aBEPIICHUH BBIYMCICHHN OT
BCEX TMIOTOKOB, BHIBOJHT PE3yJbTaT Ha KPAH U 3aIyCKaeT MMOTOK, 3aMHChIBAIOIIN pe3ynbTaT B KoHell (ailna-mporokoia. B
KaXIOM IIOTOKE JOJI’KHa 6BITB 3a€pKKa B BBIIIOJIHCHUU BBIYHCIICHUH (‘{TO6BI JaTb BO3MOXXHOCTH HOpa6OTaTB BCEM
notokaMm). CHHXpOHH3AIHIO TOTOKOB MEXy COOOH OpraHu3yHTe uepe3 KPUTHIECKYIO CEKIIHIO MIIA MBIOTEKC.

5) 3ananue.

IIpu Haxarum kHOmkM "Start" auanoroBoe MPUIOKEHUE 3allyCKaeT KOHCOJIbHOE mpuioxeHue. Ilocnemyromue
Ha)kaTUs KHOMKA "Start" JOJDKHBI IPUBECTH K CO3AHHUIO B KOHCOJIBFHOM MPHIOKEHHH N HOBBIX pa0OYHX MOTOKOB, rae N -
3HAaYCHUE u3 TIOJISt c YHCIIOBBIM CYECTIHKOM.
Haxarne xHOmkm "Stop" IODKHO NMPHUBECTH K 3aKPHITHIO ITOCIEAHETO CO3JAaHHOTO pabouero moToka B KOHCOJIBHOM
MIPUJIIOKEHUH, a B CIIydae OTCYTCTBHSI paboumx MOTOKOB - K €ro 3aBepiicHnio. KOHCOIpHOE NMPUIIOKEHHE TaKXKe TOJDKHO
3aBEPIIUTHCA U TP 3aBEPIICHNH THAIOTOBOTO0. J[Haorosoe npmiokKeHue JOKHO OTCIIEKUBATD, 3aKPBUI JIH [T0JIH30BATEb
KOHCOJILHOE TIPUJIOKEHHE caMocTosiTenbHO. Crepyromiee Moclie 3aKphITHS KOHcONMM HaxaTtwe '"Start" Bo300HOBIsET
paboumii LUKIT.
[Tocne 3amycka KOHCONM BBINAAAIOIIUN CIUCOK COAEPKUT cTpoku "Bee nmoroku" u "['naBHbI NOTOK", IO Mepe co3aaHus
HOBBIX ITOTOKOB B HETO JOOABIIIOTCS CTPOKH, COAEpIKAIINe UX HOMepa (pa3yMeeTcs, pU yIaleHUH TOTOKOB YAAISIOTCS H
COOTBETCTBYIOIIIUE UM CTpPOKH). KOppEeKTHpOBKa BHINMANAIOIIETO CIFCKA OCYIIECTBISCTCS JIHIND IIOCHE ITONyYCHHS
TIOITBEPIKICHIS oT KOHCOJIH 00 YCIICIITHOM CO3/IaHNH TTOTOKOB.
B3amMopeficTBiie MeXIy TPWIOKEHUSIMH pealn30oBaTh C IIOMONIBIO OOBEKTOB sapa "coObrtmsa" (events).
Jlo6aBuTh B MpHIOKEHHS nepenady MHGOpMaLUK ¢ MoMoLIbio (aiina, otodpakaemoro B mamste (memory mapped file).
Peanu3oBaTh TpaHCHOpPTHBIE (GYHKIMHA B BHJAE AMHAMHUYECKH MOAKIIOYAEMOH OWOJIMOTEKHM C HESBHOH 3arpy3Koi.
IMpn nHaxatuu kHomku "Send" nuanoroBoe NpHIOKEHHE IMEPEChUIACT KOHCOJIM TEKCT, BBEICHHBIH B TI0JIE BBOJA.
Brimagarommii cnucok 3amaeT motok-anpecar. [Ipu BeiOope crpoku "Bce moToku" cooOleHHe OTHpaBisieTCs] BCEM
MIOTOKaM, KaXKIbIH MOTOK CUUTHIBAET nHdopmanuio HE3aBUCHUMO.
I'maBHBII TOTOK BBIBOIWT TOJYYCHHBIH TEKCT Ha CTaHNApTHBIH BeIBOA (Stdout), paboume MOTOKH CO3MAIOT TEKCTOBBIC
¢aitmel ¢ MMeHaMH <CBOH HOMep>.txt W IONMHCHIBAIOT B HHUX IONy4eHHBIH TekcT. Daitn, oToOpa)kaeMblii B MaMsiTh,
3aIAIIACTCS oT COBMECTHOTO HCTIOJIb30BAHUS c TTOMOIIIBIO 00BeKTa CHHXPOHHU3AIIH mutex.
Bce meficTBHS MONTBEPKAAIOTCS COOOIIEHISIMA OT KOHCOITH.
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IlepeyeHs aUTEPATYPHI, HEOOXOAMMOIA 1151 OCBOCHHUS TUCHUTIIHHBI (MOTYJIsI)
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OcHoBHas1 TuTepaTypa:

1. Aradonos, E. 1. [IpuknagHoe nporpammupoBanue : yueonoe nocodue / E. JI. Aradonos, I'. B. Bamenxo. -
Kpacnosipck:  COY, 2015. - 112 c. - [ISBN 978-5-7638-3165-8. - TekcT: OJIEKTPOHHBIH. -
URL.: https://znanium.com/catalog/product/550046 - Pexxum mocTyra: mo MOAMUCKE.

2. Komoroga, H. B. IIporpammupoBanne Ha VBA B Excel 2016: Camoyuurens / Komonosa H.B., fIkoiesa
E.C. - CII6:BXB-Ilerep0Oypr, 2017. - 432 c. (Camoyuurens) ISBN 978-5-9775-0884-1. - Tekcr : 21€KTpOHHBIH. -
URL.: https://znanium.com/catalog/product/978484 - Pexxum mocTyria: o MOAMUCKE.

3. Mensenes, M. A. IlporpammupoBanue Ha CU#: Yuebnoe nmocobue / Mensenes M.A., Mensenes A.H., - 2-
e u3x., crep. - MockBa :@nunrta, U3n-Bo Ypan. yn-ta, 2017. - 64 c. ISBN 978-5-9765-3169-7. - Tekcr :
anexTponHbiif. - URL: https://znanium.com/catalog/product/948428 - Peskum mocTyra: mo MOAMUCKE.

4. bornanoBa E.A. Texnonorum pa3paOoTKM M CO37aHMs KOMIIBIOTEPHBIX ceTed Ha Oase ammaparypbl D-
LINK: Yu. noc. st By3oB / B.B. bapunos, A.B. braronapos, E.A. Bormanosa. - M.: I'op. nuaus-Tenexom, 2013. -
216 c. URL: http://znanium.com/bookread2.php?book=418370 - Pesxum gocTyma: 1mo MOAMUCKeE

5. Kamnnoropcekuii, H. A. OCHOBBI IPaKTHYECKOTO NPUMEHEHUSI MHTEPHET-TEXHOJIOTHH : yueOHoe rnocobue /
H. A. KaymHoropcekwid. - 3-¢ u3m., crep. - Mocksa : ®JIMHTA, 2020. - 182 ¢. - ISBN 978-5-9765-2302-9. - Tekcr :
anexTponHbiif. - URL: https://znanium.com/catalog/product/1142475 - PexuM JOCTyIIA: IO IIOIIKCKE. .

6. Llapes, P.1IO. Mudopmatuka u mporpaMmmupoBaHue [ DneKTpoHHbIN pecype] : yueb. mocooue / P. 1O. Iapes,
A. H. Ilynkos, B. B. CamapuHn, E. B. MeuibaukoBa. - Kpacuosipck : Cub. denep. yu-1, 2014. - 132 c. - ISBN 978-5-

7638-3008-8. - Tekcr : anekrponnsid. - URL: https://znanium.com/catalog/product/506203 - Pexxum mocryma: 1o
TIOAITHCKE.
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Ton Havana oOydenHwus mo oOpa3oBarenbHOM mporpamMme: 2024

OcBoeHHe TUCIHTUIMHBI (MOYIIST) TPEAIIoIaraeT HCIOIB30BAHNE CIEIYIOMETO MPOTrPaMMHOT0 00eCTIeUeH s 1
WHPOPMAIMOHHO-CIIPABOYHBIX CHCTEM:
1. Onepannonnas cuctema Microsoft office professional plus 2010, wim Microsoft Windows 7 TIpodeccuonanbnas, uim
Windows XP (Volume License)
2. TTaket oducHoro mporpammuoro obecneyenus Microsoft Office 365, unu Microsoft office professional plus 2010
3. Adobe Reader XI umu Adobe Acrobat Reader DC
4. Bpaysep Mozilla Firefox
5. Bpay3zep Google Chrome
6. Kaspersky Endpoint Security mis Windows
7. IlporpaMMHas cucTeMa Jajs OOHapy KeHHUS TEKCTOBBIX 3aMMCTBOBAaHHI B y4eOHBIX M HAYUHBIX padoTtax. AO
«AHTHUIUIATHAT
8. OnexrponHas 6nbanoreynas cucrema «ZNANIUM.COM»
9. DnekTpoHHas OubmMoTedHas cuctema M3narenpctBa «JIaHb»
10. DmextpoHHas 6bubnmorewnas crucreMa «KOHCYITBTaHT CTyICHTa



