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1. IlepeyeHbr mNJaAHMPYeMbIX pe3yJIbTATOB OOy4YeHHS] MO AUCUMIUIMHE (MOAYJIIO), COOTHECEHHBIX €
IUIAHUPYEMBIMH pe3yabTatamu ocsoenus OIIOII BO

OO0yyaroniuiicsi, OCBOMBIINN AUCIUILIUHY (MOJYJIb), TOJKEH 00JIaaTh CISAYIONUMH KOMIICTCHIIUSIMU:

HIndgp PacuingpoBka
KOMIIeTeHI[UH npuodperaeMoil KOMNeETEHIIUH
OIIK-9 CriocoOeH TTOHUMAaTh MPUHITUIIEI pa0OThl COBPEMEHHBIX WH()OPMAIIMOHHBIX TEXHOJIOTHHA U HCIIOJIb30BATh

X IUIS peIICHUs 3a/1a4 PO ECCHOHATIBHOM e TeTFHOCTH

OI1K-9.1 3HATH MPUHITUITBE PAa0OTHI COBPEMEHHBIX HH()OPMAITMOHHBIX TEXHOJIOTUH U CTIOCOOBI MX UCTIOIH30BAHUS
Iutst perenns 3ana4d npoecCUHOHATBLHOM A TeIbHOCTH

OI1K-9.2 [YMeTh MPUMEHSTh MPUHITUIIBI pAa0OTHI COBPEMEHHBIX MHPOPMAITMOHHBIX TEXHOJIOTHI M UCTIOIB30BATh UX|
Iutst perenns 3ana4d npoecCUOHATBLHOM A TeIbHOCTH

OIIK-9.3 Bnaners moHMMaHUEM PUHLUIIOB PabOThl COBPEMEHHBIX MH(OPMALMOHHBIX TEXHOJIOTUH U HaBBIKAMH
X MCIIOJIb30BAHMS JUIS PEIICHHs 33/1a4 TPO(ECCHOHAIBHOM NeSITeIbHOCTH

OO0yyaroniuiicsi, OCBOMBIINN AUCIUIIINHY (MOYJIb):
JlomkeH 3HATh:

OCHOBHBIE IPUHIUITEI paObOTHI COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHH M CHOCOOBI WX HCIIONB30BAHUS IS
pemIeHns CTaHAAPTHHIX 3a7ad 10 TPOTPaMMHUPOBAHHIO.

JomxkeH ymers:

IIPUMEHATh OCHOBHBIC ITPWHITHAIIBI pa6OTBI COBPEMEHHBIX I/IHCI)OpMa]_II/IOHHBIX TEXHOJIOTHH W HCITOJIB30BaTh UX IS
peuICHUA CTaHAAPTHBIX 3aAa4d 10 IpOorpaMMHUpPOBAaHUIO.

JlomxeH BIaeTh:

NMNOHUMAHUEM OCHOBHBIX IIPUHIIUIIOB pa6OTI)I COBPEMCHHBIX I/IH(l)OpMaIII/IOHHI)IX TEXHOJIOTU M HaBBEIKAMU HX
HCIOJIb30BaHUsA IJIA PCIICHUA CTAHAAPTHBIX IO IMPOTrpaMMHUPOBAHUIO.

2. MecTo nucuuminnel (MoayJsi) B ctpykrype OIIOII BO

Hannas npucummmea (Moxyns) BikiaroyeHa B pasgen  "B1.0.08.03  JIucuwmimabel  (Momysiu)"  OCHOBHOM
npodecCHOHaNbHON  oOpa3oBarenbHO mporpammbl  44.03.01 "[lemarormueckoe oOpasoBanue (TexHonorus wu
poboToTexHuka)" u OTHOCHTCS K 00s13aTeNbHBIM JUCLUITHHAM.
OcBauBaeTcs Ha 2 Kypce B 4 cemecTpe.

3. O0beM AUCHMILVIMHBI (MOAYJISI) B 3a4eTHBIX €IMHMIAX C YKA3aHMEM KOJIUYeCTBa YacOB, BbIAEJEHHbIX Ha
KOHTAKTHYI0 PadoTy o0y4yaloluxcsi ¢ mpenoaaBarejeM (10 BHIAM Y4YeOHBIX 3aHSTHI) U HA CAMOCTOSITEIbHYIO
padoTty o0yuarommuxcsi

OO6mas TpyJ0eMKOCTh JUCIHUILINHBI COCTABISAET 5 3aueTHBIX(bIe) enquHuI(bl) Ha 180 gaca(oB).

KonraktHast pa6ora - 90 uwaca(oB), B TOM YHCle JISKIWH - 36 daca(oB), mpakTmdeckue 3aHsATus - 0 daca(oB),
nabopatopHbie paboThl - 54 yaca(oB), KOHTPOJIb CAMOCTOATENBHOMN paboThI - 0 yaca(oB).

CamocrostensHas paboTa - 54 yaca(oB).
KonTpons (3auét / a3x3amen) - 36 gaca(oB).

CDopMa MMPOMEIKYTOYHOT'O KOHTPOJIA AUCHUIIIIMHBIL: 9K3aMCH B 4 CCMCCTPE.



4. CopaepxaHMe [MCHUILUIMHBI (MOAYJf), CTPYKTYpHPOBaHHOe N0 TeMaM (pa3jenaM) ¢ YKa3aHHeM
OTBE/ICHHOT0 HA HUX KOJIMYeCTBA aKAJeMHYEeCKHX YACOB U BUA0B y4eOHbIX 3aHATHH

4.1 CTpyKTypa H TeMAaTH4YeCKHIl IIVIaH KOHTAKTHOH M caMOCTOATEJbHOH padoThl 10 JHCIHUIIIHNHE (MOAY.II0)
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1. [Tema 1. OcHoBHI s13bIKa C++ 4 4 0 4 4
2. |Tema 2. Ynpasnstonye KOHCTPYKIUI 4 4 0 4 4
3. |Tema 3. Yka3arenu, CChUTKH, MACCUBBI U TEKCTOBBIEC CTPOKH 4 4 0 4 4
4. [Tema 4. ®yHKITIN 4 4 0 3 3
5. |Tema 5. CTpyKTypHbl, 0OBbEIUHEHHS U NIEPEUNCICHUS 4 4 0 3 3
6. [Tema 6. Kitacchl 1 00BEKTHI 4 4 0 10 10
7. |Tema 7. KOHCTpYKTOPBI U I€CTPYKTOPHI 4 4 0 8 8
8. |Tema 8. Ileperpy3ka onepaTopoB 4 4 0 8
9. [Tema 9. HacnenoBanue 1 BUpTyanbHble (QyHKLIUH 4 4 0 10 10
Hroro: 180 yacoB (u3 HUX 36 9YacOB KOHTPOJIb) 36 0 54 54

4.2 Conep:xkaHue TUCHUILIUHBI (MOAYJIST)

Tema 1. OcHoBbI A3bIKa C++

CtpykrypHOoe mnporpammupoBanne B C++. Co3manme mpoctoii mporpammbl. OOBSBICHHE W WHHUIIHATU3AIAS
nepeMeHHol. ba3oBble THUIIBI TaHHBIX. KOHCTaHTHI W juTepanbl. ApudmeTnueckne oneparopsl. Jlormueckne onepaTopel.
OmnepaTops! cpaBHeHHs. OniepaTop MpUCBauBaHMA U IPUBEICHNE TUITOB. TepHapHEIH onepaTop. Ilo6uTOBRIE OmEpaTops! U
JIBOMYHOE TIPE/ICTABIICHIE YHCEI.

Tema 2. Ynpasasiiomue KOHCTPYKIIMA

VYupasnstome HHCTpYKIMU. BerBnenus n uukisl. YcnoBHeid oneparop IF(). BioxeHHbIe ycloBHBIE OmepaToOpsl.
VYenosuslit oneparop SWITCH(). Oneparop mmkiaa FOR(). Oneparop unkina WHILE(). CuHTakcuc BbI30Ba OnepaTtopos.
Wuerpyknus GesycnoBHoro nepexoxaa. IIpumepsl pemenus 3anad. PemeHue ypaBHEHHsS METOZOM MOCIEAOBATEIBHBIX
UTepanui.

Tema 3. Yka3aTesn, CCbJIKH, MACCHBBI U TEKCTOBbIE CTPOKHU

OObsiBIEHHE W UCIIOJBb30BAaHHME yKazaTedeld. AlpecHas apudMeTHKa M CpaBHEHHE yKaszarelieil. MHOroypoBHeBas
agpecanys. 3HAKOMCTBO €O ccbuTkaMu. CTaTHueckne OJHOMEpPHBIE MAaCCUBBL. YKa3aTellb Ha MacCHB. [IByMepHBIC MaCCHBEI.
WNantmanm3amnust MaccuBOB. MaccuBBl MaccuBOB. MaccuBhbl ykazareneit. Co3ganve M WHUIMAIN3anug cTpoK. CTpoUHbIe
JTuTepainsl. JByMepHbIe CHMBOJIEHBIE MACCHBEL. JMHAMIYECKIE MAaCCHBEI.

Tema 4. DyHxuuu

OObsiBICHNE U WCIIOJIB30BaHHE (QYHKIMH. MexaHu3Mbl nepenadu aprymeHToB. Ilepenaua ykaszarens apryMEeHTOM
¢ynkiun. [lepepaua maccuBa aprymenToM ¢(ysnkuumu. Ilepenaua ctpoku apryMeHTOM (QyHKIUH. AprymMeHTbl (QyHKIHH
MAIN(). AprymeHTsI 1o ymMo4aHuto. Bo3Bpamenue GpyHknueit ykaszatens. Bo3spamenue gyHkuuei ccpiiky. Ykazarenu
Ha (pyHkuuu. Pexypceust. [leperpyska GyHKIMHA.

Tema 5. CTpyKTYpbI, 00beJUHEHHUS U TTepedrcIeHHs

Crpykrypsl. MaccuBsl cTpykTyp. Ilepenaya cTpykTyp aprymentamu GyHKUuMi. YKa3arenu Ha CTPYKTypbl. butoBbie
pasmepsl nois. O0venuuenus. Ilepeuncrnenus u onpexpeneHue TtunoB. [Ipumepsl penieHust 3anad: OWHApHOE AEPEBO,
KOMIUIEKCHBIE YHCIIa, KOMIUIEKCHAsI SKCIIOHEHTa, PACCTOSHUE MEXIY TOUYKaMH, IEPECeIeHUE MPSIMBIX, KOPHH KBaIPATHOTO
YpaBHEHHUS.

Tema 6. Kitaccel H 00beKTHI

OOBEKTHO-OpUEHTHPOBAaHHOE MporpammupoBanue. Kiaccel. OObsBiieHne kiacca. OTKPBHITHIE M 3aKPBITHIC YJICHBI
knacca. Crarudeckue wieHbl knacca. Ileperpy3ka MetomoB. Ilepemada o0OBeKTOB aprymeHTamu. BosspaiieHue
pe3ysibTaToM OOBEKTOB. YKa3arelu Ha OOBEKThl. YKa3zaTelll Ha WICHbI Kiacca. VICHONb30BaHUE CCBUIOK HAa OOBEKTBHI.
MaccuBbl 00beKTOB. J[pyKecTBeHHBIC (DYHKIMH U KJIACCHI.



Tema 7. KOHCTPYKTOPBI U 1eCTPYKTOPBI

Konctpykroper. Co3manme u meperpy3ka KoHCTpykropa. [lectpykropsl. IlpaBmma co3maHUs [IeCTpyKTOpa.
Hcnonws3oBanue nectpykropoB. BrizoB konctpyktopa. Konctpykrop co3manusi xomuu. [lpumepsl perneHus 3anad:
CO3/1aHue OMHAPHOTO JIEPEeBa, PS JUT IKCIIOHCHTHI, TI0J1e-00BEKT, T0JIe-MacCHB 00BEKTOB, BHI30B B KOHCTPYKTOPE METO/A.

Tema 8. Ileperpy3ka onepaTtopos

Brewnsist oneparopnast (GyHKIMS Ui TepeornpezenieHus OuHapHoro ormepatopa. Ileperpyska omepaTopHOH
¢ynkun. [lepeonpenenenie yHapHBIX ONEpaToOpoB BHEIIHMMH (QyHKuMsAMH. [leperpyska onepaTopoB MeTolaMy Kiacca.
[Meperpyska oneparopa npucBauBanus. [Ipumeps! perieHus 3aa4: MHAEKCUPOBaHHE OOBEKTOB, CKAIIPHOE U BEKTOPHOE
IIPOU3BEICHUE BEKTOPOB.

Tema 9. HaciienoBanue u BUPTyaabHbIe (PyHKINH

HacnenoBaHue KiaccoB M TUIBI HacjieqoBaHus. llepeomnpenelieHne METOIOB M BHPTyajJbHble ()YHKIHUH.
MuoroypoBHeBoe HacienoBanue. KOHCTPYKTOpPBI U JIECTPYKTOPBI MPU HAcjieJoBaHWW. UHMCTO BHPTyalbHbIE METOMBI U
adctpakTHble Kiacchl. CyIIECTBYIONIME M HECYIIECTBYIOIIME WIEHbI Kiacca. [IpuMepsl peuieHus 3ajad: KOMIUICKCHbIC
YHClia, HacJeOBaHNUE OTIepaTOPHBIX PYHKIHMA, TpeoOpazoBanne Dypne.

5. IlepeyeHb Yy4eOHO-METOAMYECKOT0 oOecmedeHUs] IS CAMOCTOATEJbHOH padoThl 00y4YaloIHMXCH IO
JUCHUITHHE (MOIYII0)

CamocTosTensHas padoTa 00y4alOIIMXCsl BBIIOIHACTCS 110 33JaHUI0 U TP METOJUYECKOM PYKOBOJCTBE MPEIOAaBaTENs,
HO 0e3 ero HemocpeacTBeHHOTo ydacTus. CaMocTosTeNbHas paboTa MOApa3IelsseTcss Ha CaMOCTOSTENBbHYI0 paboTy Ha
ayIUTOPHBIX 3aHATHAX M HA BHEAYJUTOPHYIO CaMOCTOATENbHYIO paboTy. CamMocTosTenpHas paboTa OO0yJarommxcs
BKITIOYAeT KaK TOJHOCTBIO CAMOCTOSATEIFHOE OCBOCHUE OTIENBHBIX TeM (Pa3/ieioB) TUCIHIUIMHEL, TaK U MPOpPabOTKy TeM
(pa3nmemnoB), ocBaMBaeMBIX BO BpeMs ayAWTOPHOH paboThl. Bo BpeMsi caMOCTOSATENEHOW paObOThl 00YyJaIOIINUEcss YATAIOT U
KOHCTIEKTUPYIOT y4eOHYI0, HaydHYIO W CIIPaBOYHYIO JINTEPATYPY, BBHIIOIHSIIOT 3a/JaHUs, HAIIPAaBJICHHBIC HA 3aKpeIUICHUE
3HaHUI U OTPaOOTKY YMCHUN M HABBIKOB, TOTOBSITCS K TEKYIEMY M MPOMEKYTOYHOMY KOHTPOIIIO IO AUCIUTLINHE.
Opranm3anys CaMOCTOSATCIILHOW pPabOThl OOYYAIOUIMXCS PErIaMEHTHUPYETCs HOPMATHBHBIMU JOKYMCHTaMH, Y4eOHO-
METOIMYCCKOMN JINTEPATYPOH U JICKTPOHHBIME 00Pa30BaTeIIbHBIMU PECYPCAMHU, BKITIOYAS:

[Mopsinok opraHM3aliM U OCYIIECTBIICHUsSI 00pa30BaTEILHOMN JIESTEIFHOCTH 1O 00pa3oBaTeIbHBIM IPOrPaMMaM BBICLIETO
0o0pa3oBaHusl — mporpaMMaM OakajaBpuaTa, MpoTrpaMMaM CIHCHHAIUTETa, MPOrpaMMaM MarucTparypbl (yTBEPIKICHHBIH
npuKa3oM MUHHCTEPCTBa HAyKu | BhIciero obpaszoBanus Poccuiickoit deneparyn ot 6 anpeins 2021 roga Ne 245)

YcraB denepallbHOTO TOCYZapCTBEHHOTO aBTOHOMHOTO oOpazoBaTenbHOTO yupekneHus "Kazanckuit (I[TpuBOMmKCKUMIL)
(dhenepanbHBIA yHHBEPCUTET"

[IpaBuia BHYTpPEHHETO pacmopsaka (eaepasbHOTr0 TOCYJapCTBEHHOTO AaBTOHOMHOTO 00pa30BaTENFHOTO YUPEKICHHS
BEICcHIEero npodeccroHabHOTO 00pazoBanus "Kazanckuit ([IpuBomxckuit) GenepabHblii yHuBEpcHTeT"

JloxansHbIe HOpMaTHBHEIE akTHl KazaHnckoro (IIpuBomkckoro) ¢enepanbHOTO0 yHUBEPCUTETA

6. ®oH/1 OLIEHOYHBIX CPEeJICTB N0 TUCHUILINHE (MOAYJIIO)

@OHA OLEHOYHBIX CPEICTB IO AWCIUIUIMHE (MOJYIIO) BKIIOYAET OIICHOYHBIC MAaTepHaNbl, HAlpaBiCHHBIE Ha
MIPOBEPKY OCBOEHHSI KOMIIETCHIIMH, B TOM YHWCIIC 3HAHUI, YyMEHWHA W HaBHIKOB. DOHI OICHOYHBIX CPEACTB BKIIOYACT
OIICHOYHBIE CPE/ICTBA TEKYILEro KOHTPOJIS M OI[CHOYHBIE CPEICTBA IPOMEKYTOUHOH aTTeCTAINH.

B ¢onze oreHOYHBIX CpeACTB COACPIKUTCS Ceayromas HHHOpMAaIH:

- COOTBETCTBUC KOMIICTCHIIUH IUIAHUPYEMBIM Pe3yIbTaTaM 00YYCHHUS 110 TUCIUILIHHE (MOIYIIIO);
- KpUTEPUH OIICHUBAHMS C(HOPMUPOBAHHOCTH KOMITETCHIINH;

- MEXaHU3M (POPMHUPOBAHUS OICHKH 10 JUCHUIUIAHE (MOJYJIIO);

- OIMCaHUe MOPSAAKA IPUMEHEHHS 1 IPOLIEAYPHI OIICHUBAHUS U KaXXI0TO OIICHOYHOTO CPEICTBA;
- KpUTEPUH OIICHUBAHUS IS KaXKIOTO OIIEHOYHOTO CPEICTBA;

- COACPIKAaHUC OLCHOYHBIX CPEACTB, BKJIIOYad Tpe60BaHI/I$[, MNpCABABIIACMBIC K HeﬁCTBHﬂM 06yqa}0u11/1xc51,
JACMOHCTPUPYCMBIM pE3YyJibTaTaM, 3alaHus pa3JIMIHbIX TUIIOB.

@DOHZ OIIEHOYHBIX CPEICTB 0 TUCHUIUIMHE HaxoauTcs B [Ipumoxkernn | k mporpaMMe AUCIUTUTHHEI (MOIYITIO).

7. llepeyeHb JUTEPATYPbl, HEOOXOAMMOM 1JIsl 0CBOECHMS TUCHUILIUHBI (MOAYJIsT)

OcBOeHUE IUCIMIUIMHBI (MOIYJS) TpeanojaracT H3ydeHHe Y4eOHOH smtepaTypbl. Jluteparypa MOXeT OBITh
JIOCTYITHA 00YYaIoNIUMCS B OJJHOM M3 IBYX BapHaHTOB (JIMOO B 000WX M3 HUX):

- B JJIGKTPOHHOM BHUJE - 4Yepe3 JIICKTPOHHBIC OHOIMOTCYHBIC CHCTEMBI Ha OCHOBAHUHW 3aKIIOUCHHBIX KOV
JIOTOBOPOB C MPAaBOOOIIAIaTEIISIMH;

- B meyaTHOM BuJie - B Hayunolt oubmmotexe Enabyxckoro uncruryta KOY. O0ygaroniuecs moxy4aroT yaeOHYIO
IUTepaTypy Ha aOOHEMEHTE I10 YHTATEJIbCKUM OWiieTaM B COOTBETCTBHM C TpaBWJIaMHU I0Jib30BaHus HaydHoii
O6uOINOTEKO.

9HCKTpOHHBIC n3aaHuA JOCTYIIHBI JUCTAHIIMOHHO M3 JII000H TOYKH Ipu BBCACHUN O6y‘{a}OH.II/IMCﬂ CBOCTO JIOTHHA U



napojst OT JMYHOro KaOuHera B cucTeMe "DNeKTpOHHbIH yHuBepcuTer'. IIpM HMCHOIB30BaHMM IEYATHBIX HW3AHUN
OnbnuoreuHsli GOHI HOJKEH OBITH YKOMIUIEKTOBAaH MMM M3 pacuera He Menee 0,25 sk3eMiuisipa Ha KakKaoro
oOyyaromierocst 3 4yucia JIML, OHOBPEMEHHO OCBaMBAIOIINX JaHHYIO TUCLUILIHHY.

[epeuens yueOHOM IUTEPATYPbI, HEOOXOIMMOI U1l OCBOCHHS AMCLMILIMHBI (MOIYIIs1), Haxoaurest B [Ipunosxxenun 2
K paboueil mporpamme aucuMIUIMHEL OH THOAJIEKUT OOHOBJIGHUIO NPH HM3MEHEHHWH YCIOBHH JorosopoB KOV ¢
npaBooONaaTeNs MM DJICKTPOHHBIX M3JAHMH M TNpPU W3MEHEHMM KOMIUIEKTOBaHWS (oHnoB Hayunoil Oubianorexn
Enaby»xckoro nacruryra KOV.

8. Ilepeyenb pecypcoB MHGPOPMALHOHHO-TEIEKOMMYHUKANMOHHOWH ceTu "UHTepHeT", HEOOXOOUMBIX IJIsi
OCBOEHHSl JUCHUIJIMHBI (MOYJIs1)

T"apBapackuit kypc CS50 - https://tproger.ru/sponsored/cs50/
MHTYUT. OcHoBbl nporpammupoBaHus Ha si3bike C - https://www.intuit.ru/studies/courses/43/43/info
OOyueHne cucteMaM ynpaBJICHHs] B MEXaTpOHHKeE - http://Www.ni.com

9. MeroanyecKkue yKa3zaHusl /s 06y4al0UIUXCSl 110 OCBOEHHIO AUCIUILIUHBI (MOTYJIsA)

Bup pator MeTtoanuyecKue peKOMeH AN

JIEKIUH B xone NEKUMOHHBIX 3aHATHH ClIEyeT BECTH KOHCHEKTUpOBaHHE y4yeOHoro Mmarepuasa. OOpaimarth
BHUMaHHE Ha KaTeropuu, (opMyJIMpOBKH, PacKpBIBAIOIINE COJAEPXKAHUE TEMBbl, HAy4YHbIC BBIBOABI U
IpakTHYeCKHe peKoMeHauu. JKeaTeabHO OCTaBUTh B pa00YMX KOHCIIEKTAaX I0JIs, HA KOTOPBIX JeIaTh
MIOMETKH U3 PEKOMEH/IOBAaHHOH JTUTEPaTypHl, AOTOIHSIIONINE MaTeprall IPOCITyIIaHHOH JIEKIUH, a TAKKe
MOJYEPKUBAIONINE O0COOYI0 Ba)KHOCTh TEX WIM MHBIX TEOPETUYECKUX IIONIOKEHMH. 3anaBaTh
MPENOAaBATENI0 YTOYHSIOIINE BONIPOCHI C LENbI0 YSICHEHUS TEOPETHIECKUX ITOJIOKECHUH, MPAKTUIECKIX
PEKOMEHIANN, pa3pelieHns MpoOJIEMHBIX cUTyanuil. B Xome MOATOTOBKM K JIEKIHMOHHBIM 3aHATHAM
MIOBTOPUTHh W3JI0KCHHBIA paHee Y4eOHBIH MaTepHall, 03HAKOMHUTHCS C OCHOBHOM W JOIOIHHUTEIHHOM
JIuTepaTypol, WHpOpManueil W3 PEKOMEHIOBaHHBIX VHTEpHET-pecypcoB IO H3YyYEHHOW TeMe.
HOpa6aTblBaTb CBOM KOHCHEKT JICKIIUH, Jcjiad B HCM COOTBCTCTBYIOIIWEC 3allUCU U3 peKOMeHZlOBaHHOﬁ
OCHOBHOH M JIOTIOJTHUTENILHOM JUTepaTypsl, IHTEpHET-pecypcoB MO MPOOIEMHBIM BOIIPOCAM.

nabopatopHble | BeimoHeHne J1abopaTopHBIX pabOT HampaBiIeHO HAa 0000IIeHHe, CHUCTEMaTH3aIuIo, YIIIyOJeHue

paboTsl TEOPETHYECKUX 3HAHWW; (OPMUPOBAHUE YMEHHI NPUMEHSTH MOJYYCHHbIC 3HAHUS B MPAKTUYECKON
JIESITEIbHOCTH, Pa3BUTUE AHAIUTHYCCKUX, MPOCKTUPOBOYHBIX, KOHCTPYKTHBHBIX YMEHHIA; BBIPAOOTKY
CaMOCTOSTENILHOCTH, OTBETCTBEHHOCTH M TBOPUECKOH MHUIIMATHUBEL. B X0/1€ BHINIOIHEHHMS 1a00paTOpHOMH
paboTBl CTYOEHT [OJDKEH NPOSBUTH YMEHHE CaMOCTOSTENBHO paboTaTh ¢ y4eOHOW M HaydHOH
nutepatypodd, MHTepHeT-pecypcamMu, NpOJEMOHCTPUPOBATH HABBIKM BJIAJACHHS KOMIBIOTEPHOU
TEXHUKOH M MaKkeTaMu MPUKJIaIHBIX MPOrpaMM COOTBETCTBYIOLIETO Ha3HaueHHs. KOHTponbHOH Toukon
mabopaTOpHOIl PabOTHI ABIACTCS €€ 3alluTa. 3alluTa MPOBOIUTCS B YCTHOHW (opMe: CTYACHT NOJDKEH
YMETh OOBSICHUTHh U 000CHOBATH KaXK/IbIH BHITIOJTHEHHBIN 3TaIl paboTHI.

camocrosi- | CamocrosiTenbpHas paboTa 1o JaHHOW JUCLUILIMHE BKIIOYAET: TIOBTOPEHHE TEOPETHYECKOTO MaTepHaa;
TeJIbHas paboTa| MOJAroTOBKa K MNPAKTHYECKUM 3aHSATHSAM; pElLICHHE 3ajay, BBIAAHHBIX HA MPAKTHYECKUX 3aHATHSX;
MOJIrOTOBKAa K IMHCBMEHHBIM paboTaM, MOJAroToBKa K dk3ameHaMm. JlroOast ¢opma camocTosITeNnsHOH
paboTBl HAauMHAETCA C U3Y4YCHUS KOHCIEKTa JICKIMH, COOTBETCTBYIOIIEH Y4eOHOW M HaydHOH
IUTepaTypel, a Takke WHPOpPMAIMM W3 PEKOMEHIOBaHHBIX IHTepHeT-pecypcoB. Bo Bcex
PEKOMEHIYEMBIX YYeOHHKAaX M YYEOHBIX IOCOOHMAX COIEP)KaTcsi KOHTPOJIBHBIE BOIPOCHI, KOTOpBIE
MIOMOTAIOT TIOBTOPHUTH KIIOUEBBIE MOMEHTHI COOTBETCTBYIOIIEH TEMBI, M TIPAKTUYECKHE 3a/JaHMf,
HAllEJICHHBIE Ha BBISBJICHHE JIOTHUECKNX B3aUMOCBS3EH.

JK3aMeH DK3aMeH TMPOBOAUTCS B YCTHOH (opMe 1o OmieraM, B KOTOPBIX COJEPIKATCS BOMPOCH! (3aaHUS) TIO
BCEMY paslenry OUCHUIUTMHBL. OIeHMBAaeTCs BIAJACHHE TEOPETHUCCKHM MAaTepHajoM, €ro CHCTEMHOE
OCBOEHHE, B3aUMOCBS3b OCHOBHBIX IOHITHH AMCIUIUIAHEI, CIIOCOOHOCTD MPUMEHSATh 3HAHUSA M YMEHHS
IpU pEUICHHH TPAKTHYECKUX 3aJaHWH, NPHOOpPETeHHWE HABBIKOB CaMOCTOSATENFHOW paboThl. Jlis
MTOJITOTOBKH K 9K3aMEHY PEKOMEHIYeTCs! MOBTOPHUTH BeCh YUeOHBIN MaTepuall M0 ITUCHHIUIMHE, a TaKKe
UCTOJIB30BaTh OCHOBHYIO U JIONONHHUTCIBHYIO JIMTEPATypy, HH(POPMAIHUIO K3 PEKOMCHIOBAHHBIX
HuTepHeT-pecypcos.

10. Mepeyenr HHGOPMAUMOHHBIX TEXHOJIOTHi, HCHOJb3yeMbIX MPH OCYIIECTBJIEHHU 00pPa30BaTeILHOIO
mpomecca mMo JUCHUIUIMHE (MOAYJI0), BKJIIOYAsi NepevyeHb NPOrpaMMHOro ofecnedeHusi U WH(OPMANMOHHBIX
CHPaBOYHBIX CHCTEM (IIPH HEOOXOAUMOCTH)

[epeuensr MHGOPMALMOHHBIX TEXHOJOIMH, MUCIOJIb3YEMBIX IPH OCYLIECTBICHHH O0pa30BaTEIbHOIO IIpolecca Io
JUCLMILIMHE (MOIYJII0), BKJIIOYas MEepeyeHb IPOrpaMMHOIO oOecredeHHss M MH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM,
npexacTasieH B [Ipunoxxenun 3 k paboyeil nporpaMMe TUCHUIIIMHBL (MOTYJIS).


https://tproger.ru/sponsored/cs50/
https://www.intuit.ru/studies/courses/43/43/info
http://www.ni.com/

11. OnucaHue MaTepHAJbLHO-TEXHUYECKOIl 0a3bl, HeOOXONMMOW [Jisl OCyNIeCTBJIEHHSI 00pa30BaTeJLHOr0
npouecca no JMcUunInHe (Moay.aio)

Vuebnas ayguropust Ne 60 (423600, Pecrrybnuka Tartapceran, r. Enabyra, yn. Kazanckas, n. 89) mis npoBeneHus
3aHATHI JICKIIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOrO THIA, TPYNMOBBIX M WHIUBHIYAJIbHBIX KOHCYIBTAIMH, TEKYIETO
KOHTPOJISL ¥ TIPOMEKYTOUHOH aTTECTAINH, IIOMEIIEHHE Il CaMOCTOSTENIbHON paboTel. Kommiuekr mebenu (mocamouHbIx
Mmect) 29 mt. Kommext mebenu (mocagodHbix Mect) st npernogasarens | mt. KommnberoTepHsiid kiacc: Kommbioteps! intel
core i5 15 mwr. Monurtopsl ViewSonic 22d 15 wr. IIpoekrop EPSON EB-535W 1 mr. MuTepakruBHas nocka 1QBoard
DVT TNOS82 1 mwr. Tpubyna 1 wt. Konnuumonep 1 mr. Hacrennsie nmon ku 6 mr. lllkad nByxcrBopuarslii ¢ monkamu 1
mr. Be0O-xamepa 1 mr. Bbixon B IHTepHET, BHYTPHBY30BCKasi KOMIBIOTEPHAs CETh, JOCTYIl B 3JIEKTPOHHYIO
nHpopmannoHHo-o0pazoBarenbHyto cpeny. Habop ydeOHO-HArIAqHbIX TOCOOMIA: KOMIUIEKT IPE3eHTAlUi B 3JIEKTPOHHOM
¢dopmarte 1o mpenojaBaeMoi JUCHUIUIAHE 3-5 IT.

VYuebnast aynuropust Ne 27 (423600, Pecniyonuka Tarapcran, r. EnaOyra, yn. Kazanckas, x. 89) nnst npoeneHus
3aHSATHI CEMHHApPCKOTO THUIA, TPYNIIOBBIX M MHIWBHAYAIbHBIX KOHCYJBTALUH, TEKYIIETO KOHTPOISI M NPOMEXYTOUHOH
aTTeCTAIMH, TIOMEIIECHUE Ui CaMOCTOSATENbHON paboTel. KomrutekT Mebenu (mocamodyHbix mect) 24 mT. Komruiekt
Mebenmn (TIocaouHbIX MecT) it npenofaBatens | mT. KommberotepHsiid kiacc: kommbioTepbl Intel(R)Core(TM)i3 9 miT.
Monwurtopsr Acer 21,5"" 9 mr. MaTepaktuBHas nocka 1 mr. ITapter 8 mr. [Ikad ¢ momoukamu 1 mT. MenoBas mocka
nepenBwkHas | mr. Beixonm B VIHTEpHET, BHYTPHBY30BCKasi KOMIBIOTEpHAs CE€Th, JOCTYH B JJICKTPOHHYIO
“H(OPMAMOHHO-00pa30BaTEILHYIO CPELyY.

VYuebnast ayautopust Ne28 (423600, Pecriyonuka Tarapcran, r. EnaGyra, yn. Kasanckas, a. 89) mis npoeneHus
3aHATHH CEMMHApPCKOTO THUIIA, TPYIIIOBBIX M MHIMBHUAYAIbHBIX KOHCYJIBTALMH, TEKYLIETO KOHTPOJS M MPOMEXYTOUHOU
aTTECTalMH, IOMEIICHHE JUIs CaMOCTOATENbHOM paboThl. KoMruiekT Mebenu (nocanounsix Mect) 13 . Komrurekt mebenn
(mocamounbIx MecT) mus mperofasatens 1 mT. Kommnbrotepusid knace: kommbtoTepsl Intel(R)Core(TM)iS 10 mir.
Momnuropsr Acer 21,5™ 10 mr. Ilapra 1 mr. Illkad ¢ noakamu 2 mT. MapkepHas mocka nepeaswxkHas 1 mt. TymOa
3aKpbITas ¢ AByMs ABepuamu | mT. Beixox B VIHTEpHET, BHYTPHBY30BCKasi KOMIBIOTEPHAS CETh, AOCTYI B JJIEKTPOHHYIO
nH(OPMAMOHHO-00Pa30BaTEILHYIO CPEyY.

VYuebnas aymutopust Ne23 (423600, Pecriyonuka Tarapcran, r. Emabyra, yn. Kazanckas, n. 89) ans mpoBeneHus
3aHATHH CEMHHApPCKOTO THUIIA, TPYNIIOBBIX M MHIWBHAYAIbHBIX KOHCYJIBTALUH, TEKYIIETO KOHTPOISI M NPOMEXYTOUHON
aTTeCTAIMH, TIOMEIIECHUE I CaMOCTOSATENbHON paboTel. KomrutekT Mebenmn (mocamouynbsix mect) 13 mT. Komruriekt
Mebenmn (TocagoyHbIX MecT) s npenoaaBatenst 1 mt. KommbroTepHsiid kiacc: kommbioTepsl Intel(R)Core(TM)i5 10 mT.
Momnurops! Acer 21,5"" 10 wr. [Tapra 1 . I[Tepensmknas nocka 6enas marautHast 1 wr. [lkad 3axperreiit 1 mr. Hlkad ¢
nosyoukamu 1 mr. Beixon B iHTEpHET, BHYTPUBY30BCKasi KOMIBIOTEPHAs CETh, IOCTYI B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
00pazoBaTeNbHYIO Cpemy.

12. CpeIlCTBa aJanTanuu npemnoaaBaHud JUCHUILIMHBI K ﬂOTpeﬁHOCTﬂM oﬁyqaloumxca HHBAJIHUAOB M JIHUII C
OrpaHU4Y€HHBIMHU BO3MOKHOCTAMM 310POBbA

IIpu HeoOXomaUMOCTH B 0OpPA30BATEIBHOM MPOLIECCE MPUMEHSIOTCS CIICAYIONIME METOIbl U TEXHOJOTUH,
obJieryaroniue BOCHPUITHE WHPOPMAIMK OOYYAIOIUMHKCS MHBAIUAAMH U JIMI[AMU C OTPAHMYCHHBIMH BO3MOXKHOCTSIMU
3JI0POBBSI:

- CO37aHME TEKCTOBOH BEpCHHM JIOOOTO HETEKCTOBOTO KOHTEHTA JUII €ro BO3MOXKHOTO IpeoOpa3oBaHUS B
aNbTepHATHBHBIE (POPMBI, yIOOHBIE TSI Pa3JIMYHBIX TT0JIb30BaTeNeH;

- CO3J]aHMC KOHTEHTA, KOTOPBIH MOXHO NPEACTABUTh B PA3IMYHBIX BUAAX O€3 MOTEPU MAHHBIX HIH CTPYKTYPHI,
MIPEIYyCMOTPETh BO3MOXKHOCTh MACIITAaOMPOBAaHUS TEKCTa W HW300pakeHWH Oe3 TOTepH KadecTBa, IPEeIyCMOTPEThH
JIOCTYTIHOCTH YIIPaBICHHUS KOHTEHTOM C KJIaBHATYPHI;

- CO3/1aHHME BO3MOKHOCTEH JUIs 00y4aloMXcsi BOCOPUHUMATh OJJHY U Ty e WH(OpManunIo U3 pa3HbIX HCTOYHHUKOB -
HarpuMmep, Tak, YTOOBI JIMIA C HApYIICHUSIMH CIyXa IOJy4ald MH(POPMAIMIO BH3YaJbHO, C HAPYIUCHUSIMH 3PEHHS -
ayJIMabHO;

- HNPUMCHCHHUC IMPOTPpaMMHBIX CPEIACTB, OGGCHC‘II/IBaIOIIII/IX BO3MO>XXHOCTb OCBOCHHUA HaBBIKOB U yMeHI/Iﬁ,
(bOpMI/IpyeMLIX ZlI/ICIIHHJ'IHHOﬁ, 3a CU€T AJIBTCPHATUBHBIX CHOCO60B, B TOM YHCJIC BUPTYaJIbHbIX na60paTopI/H71 u
CUMYJIALIUOHHBIX TeXHOJ’IOI‘Hﬁ;

- TpPUMEHEHHE JUCTAHIMOHHBIX O0pa30BaTENbHBIX TEXHOJOTHI /Ui mepenadn WHPOPMAIMK, OpraHu3alud
pa3IMYHBIX (OPM HHTEPAKTUBHOW KOHTAaKTHOW pabOTHl OOydalomerocs ¢ MpernojaBaTelieM, B TOM YHWCIIe BEOWMHAPOB,
KOTOpbIE MOTYT OBITh HCIIOJB30BaHBI JUIS MPOBEICHUSI BUPTYAJIbHBIX JICKIMH C BO3MOXHOCTBHIO B3aHMOJCHCTBHS BCEX
YYACTHUKOB JHMCTAHIIMOHHOTO OOYYCHUs, MPOBEIACHUS CEMHHAPOB, BHICTYIUICHUS C JTOKJIAJaMH U 3alIUThI BBITIOJTHCHHBIX
paboT, IpoBeICHNS TPSHUHTOB, OPTaHU3aIlUH KOJICKTHUBHON paOOTHI;

- TpPUMEHEHWE MNCTAaHIMOHHBIX OOpa30BaTCIbHBIX TEXHOJNOTHH JUIi oOpraHu3anmuu (opM TEKyIIero u
MIPOMEKYTOUYHOTO KOHTPOJIS,

- yBENMYEHHE MPOJODKUTEILHOCTA CJauud  OOYyYalolIMMCS HMHBAJIUJOM WM JIAIOM C OrPaHUYEHHBIMU
BO3MOXKHOCTSIMHU 3710pOBbsi (HOPM MPOMENKYTOUHON AaTTECTAIMU 10 OTHOIIECHHIO K YCTAHOBJICHHOW MPOIOKUTEILHOCTH UX
cllayu:



- TIPOJOJKUTENHLHOCTH C/Iauu 3a4éTa WM SK3aMeHa, IPOBOJMMOTO B IHCHMEHHOI (opme, - He Oosiee yem Ha 90
MUHYT;

- MPOJOJIKATENFHOCTH MOATOTOBKH OOYYAIOMIErocss K OTBETY Ha 3auéTe WM JK3aMEHE, MPOBOIMMOM B YCTHOM
¢dopwme, - He Oonee yeMm Ha 20 MUHYT;

- MPOAOJDKUTETHHOCTH BBICTYIICHHS 00YYarOIIErocsl IPH 3alIuTe KypcoBOi paboTHI - He Ooee ueM Ha 15 MHUHYT.

IIporpamma coctaBiaena B coorBercTBuu ¢ TpedoBanussMu ®PI'OC BO u y4yeOHBIM IUIAHOM II0 HAIPaBIICHHIO
44.03.01 "Ilemarorugeckoe oopazoBanue)" u Mpoduaro MoaAroToBky "TexHOIOTusS 1 poOOTOTEXHHUKA" .



Ipunoocenue Nel
K pabouyell npozpamme OUCYUNIUHBL (MOOYIs)
51.0.08.03 IIpocpammuposanue

MMHHUCTEPCTBO HAVKHU U BBICIIET'O OBPA3SOBAHMS POCCUMCKOM GEJEPALINN
denepanbHOE rOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTelIbHOE YUPEXKICHUE BBICIIEro 00pa3oBaHus
"Kazanckuii (ITpuBosmkckuii) dheaepanbHbI yHUBEPCUTET"

EnaOysxckuil HHCTHTYT ((uuan)

®oH] 0LIEHOYHBIX CPEACTB MO JHCHHILINHE
51.0.08.03 IIporpamMupoBanme

Hampasnenne noarorosku: 44.03.01 - [Tenarorunyeckoe o6pa3oBaHue

[po¢wie noaroroBku: TeXHOIOTUS U POOOTOTEXHUKA
Keamudukarys BeITyCKHUKA: OaKazaBp

®dopma 00yueHUs: QUHASL
SI3bIK OOyUCHUS: PYCCKHIA

I'onx Havana oOy4eHus mo o6pazoBareapbHON porpamme: 2026



COJEPKAHUE

1. CooTBeTCTBHE KOMIIETEHIIMH IIIAHUPYEMBIM pe3yJibTaTaM 00y4eHHsI O JUCIUIUTMHE (MOJYITI0)
2. Kputepun oneHnuBanusi chOpMUPOBAaHHOCTH KOMIETEHIINI

3. Pacnipesnenenne oneHOK 3a ()OPMBI TEKYILETO KOHTPOJIIS X IIPOMEKYTOUHYIO aTTECTALHIO
4. OueHoYHBIE CPEACTBA, MOPSAOK UX MPUMEHEHUS U KPUTEPHHU OLICHUBAHUS
4.1. OnieHOYHBIE CPEICTBA TEKYIIETO KOHTPOJIS

4.1.1. TectupoBaHue

4.1.1.1. TTopsimok poBEACHYSI.

4.1.1.2. Kputepun ollecHUBaHUS

4.1.1.3. ConeprxaHue OLEHOYHOTO CPeACTBa

4.1.2. JJabopaTopHble pabOTHI

4.1.2.1. Tlopsimox npoBeJeHHUs.

4.1.2.2 Kpurepuu oLeHUBaHUS

4.1.2.3. ConeprxaHue OIEHOYHOTO CPEACTBA

4.1.3. KonTponsHas pabora

4.1.3.1. Ilopsaok mpoBeACHUS.

4.1.3.2 Kpurepuu orieHUBaHUS

4.1.3.3. CoxepxaHue OIICHOUYHOTO CPECTBA

4.2. OueHoYHbIE CPEACTBA NPOMEKYTOUHOM aTTeCTalluU

DK3aMeH

4.2.1. YcTHBIM WIIM TMCBMEHHBIA OTBET Ha BOIPOC

4.2.1.1. Tlopsinok npoBeAEHUS U MPOLEAypa OLIEHUBAHUS.

4.2.1.2. Kpurepuu oLieHUBaHUSI.

4.2.1.3. OuieHOUYHBIE CPEICTBA.

4.2.2. IlpakTueckoe 3ajaHue

4.2.2.1. Ilopsaok IpOBEACHUS U MPOIIeTypa OLICHUBAHUS

4.2.2.2. Kputepun OllCHUBaHUSL.

4.2.2.3. O1uileHOUHbIE CPEICTBA.



1. CooTBeTcTBHE KOMIETEHIIMIT INIAHUPYEMBIM Pe3yJIbTaTaM 00y4eHHUsl 10 JHCHHUILIHHE (MOIYJII0)

Koax u HamMeHoBaHHe
KOMIIETCHIIMHA

IIpoBepsiemble pe3yJibTATHI 00y4eHHSs s
JAHHO# TUCHUTIIUHBI

OueHo4Hble  CpeACTBa  TeKYLIEro
KOHTPOJIst | MPOMEKYTOYHOM
aTTecTaluu

OIIK-9 Cnocoben
MTOHUMATP TTPUHITUIIBI
paboTBI COBPEMEHHBIX
“H(OPMAITMOHHBIX
TEXHOJIOTUH U
UCTIOJIB30BaTh UX IS
peleHus 3a1ay
npoheCCHOHATBHOMN
JIESITeIIbHOCTH

3HaTh OCHOBHBIE TIPUHITUTIBI PAOOTHI
COBPEMEHHBIX HHPOPMAIIMOHHBIX
TEXHOJIOTHI1 U CIIOCOOBI MX UCIIONIL30BaAHHS
JUTsl pEILICHUs] CTAaHAPTHBIX 33/1a4 110
MIPOrPaMMHPOBAHUIO.

VYMeTh IPUMEHSTh OCHOBHBIC TIPHHIIUIIBI
paboThl COBPEMEHHBIX HH(POPMALIHOHHBIX
TEXHOJIOTHil ¥ UCTIOJIB30BaTh UX IS
peLICHHs CTAHAAPTHBIX 3a/1a4 110
HPOrPaMMHPOBAHHIO.

Branets moHMMaHUEM OCHOBHBIX
MPUHIXIIOB pabOTHI COBPEMEHHBIX
nH(pOPMAIMOHHBIX TEXHOJIOTHI U HABBIKAMHU
HX HUCTOIb30BaHUS JUIs PEIIEHHS
CTaHJApTHBIX MO MPOTPAMMHUPOBAHUIO.

Texkymuii KOHTPOJIb:

TectupoBaHue o reMam

Tema 1. OcHoBHI si361Ka C++

Tema 2. Yrpasnsiomniie KOHCTPYKIIUH
Tema 3. Yka3zarenu, cChIIKH, MaCCUBBI U
TEKCTOBBIE CTPOKHU

Tema 4. ®yHkuun

Tema 5. CTpyKTyphl, OOBCIMHCHUS U
HepeYnCIeHUs

Tema 6. Kiaccel 1 00bEKTHI

Tema 7. KOHCTPYKTOPBI U 1€CTPYKTOPBI
Tema 8. Ileperpy3ka onepatopoB

Tema 9. HacnenoBanue u BUpTyasibHbIE

GhyHKIIH

JlabopaTopHBIE PaOOTHI IO TEMaM

Tema 1. OcHoBHI s3b1Ka C++

Tema 2. Yrpasnstomie KOHCTPYKIIUT
Tema 3. Ykazarenu, CCbUIKH, MAaCCHBBI U
TEKCTOBBIE CTPOKHU

Tema 4. ®yHkuun

Tema 5. CrpykTyphl, OOBCIWHEHUS U
HepeUHCICHUS

Tema 6. Kiaccel 1 0OBEKTHI

Tema 7. KOHCTpYKTOPBI U IECTPYKTOPHI
Tema 8. Ileperpy3ka onepatopoB

Tema 9. HacnenoBaHue 1 BUpPTyallbHbIE
byHKITIN

KonTtponsHas pabora mo reMam

Tema 1. OcHoBHI si361Ka C++

Tema 2. Yrpapusioniye KOHCTPYKIIHH
Tema 3. Yka3zaTenau, CCHUIKH, MACCHBBI K
TEKCTOBBIE CTPOKH

Tema 4. ®ynkuun

Tema 5. CTpyKTyphl, OOBCIWHEHUS U
MePEeUNCICHUS

Tema 6. Kiaccel 1 00BEKTHI

Tema 7. KOHCTPYKTOpPBI U IECTPYKTOPBI
Tema 8. Ileperpy3ka onepatopoB

Tema 9. HacnenoBanue u BUpTyabHbIE
hyHKIIH

IIpomexyTounas arrecranms:
Oxzamen

2. Kputepuu oueHnBaHusi c(pOPMUPOBAHHOCTH KOMIIeTEHIH A

Komne 3aurteHo He 3auTeHo
TeHI U Bbicokuii ypoBeHb CpenHuii ypoBeHb Hu3kuii ypoBeHb Huzke noporosoro
(0TJIAMYHO) (xopo1o) (Y10BJIETBOPUTEJIbHO) YPOBHS
(86-100 6as10B) (71-85 6an10B) (56-70 6ans10B) (Hey10BJIeTBOPUTEIb
HO)
(0-55 6anJ10B)
OIIK-9 | 3Haer OCHOBHBIE MNPUHUUIBI | 3HAET OCHOBHBIE 3Haer oTnenbHble | He 3HaeT OCHOBHBIE
paboThI COBPEMCHHBIX | MPHUHIIUIBI PAOOTHI MIPUHLIMUIIBI paboTHI | TPUHIIKIIBI paboTsI
HH(POPMAIMOHHBIX COBPEMEHHBIX COBPEMEHHBIX COBPEMEHHBIX
TEXHOJIOTUI W CIOCOOBI WX | HH(GOPMAIIMOHHBIX UH(POPMAIMOHHBIX UH(POPMAIMOHHBIX
WCTIOJIB30BaHUS JUIsl PCIICHUSI | TEXHOJIOTHH M CIIOCOOBI MX | TEXHOJIOTHH U CIOCOOBI | TEXHOJOTHU U CIIOCOOBI




Komme
TEeHIUs

3auTeHo He 3auTeHo
Bbicoknii ypoBeHb Cpennunii ypoBeHb Husknii ypoBeHb Huxe moporosoro
(OTJIAMYHO) (xopo1o) (Y10BJIETBOPUTEJIbHO) YPOBHS
(86-100 6asa108B) (71-85 6anJ10B) (56-70 6ans10B) (Hey10BJIeTBOPUTEIb
HO)

(0-55 6ansioB)

CTaHAAPTHBIX  3a7ad 1o
POrpaMMHUPOBAHUIO

WCTIOJIB30BaHUS IS
pemeHns CTaHAapTHBIX
3a/1ad no
pOrpaMMHPOBAHUIO,
JIOITyCKaeT

HE3HAYMTEILHBIE OIIMOKU
Ipy OTBETC HA BOIIPOC HUJIN

peUICHUU MOCTaBJICHHOM
3aga4yun

WX WCTOIB30BAaHUS IS
pemeHns CTaHAAPTHBIX

3a1a4 1o
NpOrpaMMHPOBAHUIO,
JIONYCKaeT THINYHbIE

OIIMOKU IIpu OTBETEC Ha
BOIIPpOC WJIM PCHICHUHN
MOCTaBJICHHON 3aJauu

WX WCTOJB30BAaHUS IS
pemeHns CTaHAaPTHBIX
3amadq 1o
NpOrpaMMHPOBAHUIO

YMeeT IpUMEHSATh OCHOBHBIC | YMeeT NpUMCHSTh Vmeer npuMeHsTh | He ymeer mnpumeHATH
TIPUHITAITHI paboOThl | OCHOBHBIE TIPUHITUTIBI OCHOBHBIC TPUHIUIBI | OCHOBHBIE TIPUHITUTIBI
COBPEMEHHBIX paboOThI COBPEMEHHBIX paboThl COBPEMEHHBIX | pabOThI COBPEMEHHBIX
“H(OPMAITMOHHBIX MHPOPMAITMOHHBIX MHPOPMAITMOHHBIX MHPOPMAITMOHHBIX
TEXHOJIOTUH W HWCHOJL30BaTh | TEXHOJOTHH U TEXHOJIOTUH H | TEXHOJOTHUH "
HX IS pelIeHus | CIoIb30BaTh UX IS HCIOJB30BaTh WX JUIS | MCIIOAB30BATH HX IS
CTaHJAPTHBIX 3a7a4 Mo | pelIeHHs CTaHJAPTHBIX pelICHUs] CTAHJAPTHBIX | PCHICHUS CTAHAAPTHBIX
MIPOrPaMMHPOBAHUIO 3a7a4 110 3aa4 mo | 3agad o

MPOTPaMMHUPOBAHUIO, MPOTPaMMHUPOBAHUIO, MPOTPaAMMHUPOBAHUIO

HOHYCKaeT [lOHyCKaeT TUIINYHBIC

HE3HAYNTEILHBIE OITNOKH OIIMOKYU MPHU OTBETE Ha

IIPHU OTBETE HA BONIPOC WIIM | BOIPOC HJIN PEIIEHUU

peIIeHIH OCTaBICHHON [MOCTaBJIEHHON 3a0a4H

3a1a4u
Bnageetr nonnMmaHuem Bnaneetr nonnMmanuem Bnaneetr nonnMmanuem He Bimaneet
OCHOBHBIX ITPUHIIHIIOB OCHOBHBIX ITPHHIIATIOB OCHOBHBIX MIPUHIIAIIOB | MOHUMaHHEM

paboTBI COBPEMEHHBIX
“H(POPMAITMOHHBIX
TEXHOJIOTHil U HAaBBIKAMH UX
UCTIOJIB30BaHUS [T PELICHUS
CTaHJAPTHBIX 33]1a4 110
MIPOrPaMMHPOBAHUIO

paboOThI COBPEMEHHBIX
MHPOPMAITMOHHBIX

TEXHOJIOTUI 1 HaBBIKAaMU

MX MCIOJIb30BaHUS ISl
pelLIeHns CTaHJapTHBIX
3ajay 1o
pOrpaMMHPOBAHUIO,
JIOITyCKaeT

HE3HAYNUTEILHBIE OITNOKH
TIPY OTBETE Ha BOIIPOC HJIH

pELICHUH OCTABICHHOMN
3a7a4n

paboOThI COBPEMEHHBIX
MHPOPMAITMOHHBIX
TEXHOJIOTHH U
HABBIKAMH HX
UCIIOJIb30BaHUS JIS
peIICHUs CTaHIAPTHBIX
3a/1a4 1o
IpOTrPaMMHUPOBAHUIO,
JOMMYCKAaCT TUITUYHBIC
OIMOKY NPH OTBETE HA
BOTIPOC WITH PEIICHIH
IMOCTaBJICHHOM 3a1a4n

OCHOBHBIX IIPHUHITUIIOB
paboOThI COBPEMEHHBIX
MHPOPMAITMOHHBIX
TEXHOJIOTUH U
HABBIKAMU MX
UCTIOJIb30BAHUSI JUISI
peIICHUs CTaHIAPTHBIX
3a/1a4 1o
MPOTrPaAaMMHUPOBAHHUIO

3. PacnpeneiieHue OLeHOK 32 (JopMBbI TeKYIIero KOHTPOJIsS M NPOMEKYTOUHYI0 ATTeCTALHIO
4 cemectp:

TekylHii KOHTPOJIb:
TecrupoBanue

Tema 1.
Tema 2.
Tema 3.
Tema 4.
Tewma 5.
Tewma 6.
Tema 7.
Tema 8.
Tema 9.

OcHOBEHI s13b1Ka CH++
Vpasnsomye KOHCTPYKIIUU
‘YkazaTenu, CChUIKH, MACCUBBI 1 TEKCTOBBIE CTPOKH
DyHKUUU
CTpyKTYpBl, 00BEANHEHHS U TIEPEUUCIICHIS
Knaccel 1 00bEKTHI
KoHCTpYKTOPHI U IECTPYKTOPHI
[Teperpy3ka onepaTopoB
HacnenoBanne u BUpTyanbHBIC QYHKIIHA

MakcumansHoe konudectBo 60amios no BPC - 10.
JlaGopaTopHbIe paboThI

Tema 1. OcHoBbsl s13p1ka Ct++

Tema 2. Ynpasnsronie KOHCTPYKIIUU
Tema 3. Ykazarenu, CChUTKH, MACCUBBI U TEKCTOBBIE CTPOKHU
Tema 4. @yHKITUH




Tema 5. CTpyKTypbl, 00beTMHEHUS U TIEPEIUCIICHUS
Tema 6. Knaccer 1 00beKTHI

Tema 7. KOHCTpYKTOpPBI U A€CTPYKTOPBI

Tewma 8. Ileperpyska onepatopoB

Tema 9. HacnenoBanve u BUpTyalbHbIE QYHKIINH
MaxkcumanbpHoe komdectBo Oamios mo BPC - 30.

KonrponbHas padora

Tema 1. OcHOBHI s13b1Ka C++

Tema 2. Ynpasnsroniie KOHCTPYKLIIUU

Tema 3. Ykazaremnu, CChUTKH, MAaCCUBBI U TEKCTOBBIE CTPOKU
Tema 4. @ynkuuu

Tema 5. CTpyKTypbl, 00BEINHEHHS U TIEPCUUCIICHHS
Tema 6. Kimaccer 1 00beKTHI

Tema 7. KOHCTpYKTOPHI U AECTPYKTOPBI

Tema 8. [leperpyska oneparopoB

Tema 9. HacnenoBanue u BUpTyalbHbIC QYHKIIUH
MaxkcumanbpHoe komdectBo 6amnos mo BPC - 10.

Utoro 10+30+10=50 6amioB

IIpoMe:kyTouHasi aTTecTanus — 3x3aMeH — 50 6aoB.

HpOMe)KyTO‘IHaSI aTTeCTanusa IMpPOBOAUTCA TIOCJIEC 3aBCPHICHUA H3YUYCHUA AUCHUIUIMHBI WM €€ 4YaCcTu B (bopMe,
ompezensieMoil y4eOHBIM IUTaHOM O00pa30BaTEIbHON MPOrpaMMbl C LETbEO OLECHUTh paboTy 00ydYaromerocs, CTENeHb
YCBOCHHMS TEOPETUUCCKUX 3HAHHUH, YPOBEHb CHOPMHUPOBAHHOCTH KOMITCTCHIIUH.

[TpenopaBaresb, NPUHUMAIOLINH 3K3aMeH 00ECIIeYNBaeT CiIydaifHOe pacipe/ielieHne BApHAHTOB 3aUETHBIX 3aJaHui MEXIy
o0ydJalomuMucs C IOMOIIbI0 OWIETOB W/WIM C TNPUMEHEHHEM KOMIBIOTEPHBIX TEXHOJIOTHH; BIpaBe 3a]aBaTh
o0ydaromemMycst IONOJIHUTEIbHBIE BOIPOCH! U J]aBaTh JONOJIHUTEIbHBIE 3a/JaHNs TIOMUMO TeX, KOTOpbIE yKa3aHbl B OHIIeTe.
DK3aMeH NpoBoauTCs Mo OwmieraM. B kakaom Owiere Ba OLIEHOYHBIX CPEACTBA: YCTHBIM HJIM NMHCBMEHHBIH OTBET HA
BOIIPOC M NIPAKTHYECKOE 3aJaHHUE.

YcTHBIH nHM MTUCBEMEHHBIN 0TBeT — 20 6aios.

[IpakTudeckoe 3amanue — 30 6ayLIOB.

Hroro 20+30=50 Gamos.

Obmree KonudgecTBO 0AJIOB IO AUCIUILINHE 33 TEKYIIHHA KOHTPOJIb U IIPOMEXYTOUHYI0 artecTanuio: 50+50=100 6ammos.

CooTBeTCcTBHE 0AIOB U OICHOK:
s 3k3amena

86-100 — oTiMyHO.

71-85 — xoporo.

56-70 — yIOBIETBOPUTEIHHO.
0-55 — HEYIOBIIETBOPUTENBHO.

4. OueHoYHbIe CPeCTBA, MOPSAOK HX MPHMEHEHHUs H KPUTePHH OLleHHBAHUS
4.1. OueHo4HbIe CPeCTBA TEKYILero KOHTPOJIs

4.1.1. TectrupoBaHue

Tema 1. OcHOBHI s13b1Ka C++

Tema 2. Ynpasnsroniie KOHCTPYKIIUU

Tema 3. Ykazaremnu, CChUTKA, MACCUBBI U TEKCTOBBIE CTPOKHU
Tema 4. Oynkuun

Tema 5. CTpyKTYpbI, 00bCAUHEHHS U MIEPCUUCICHHS

Tema 6. Knaccel 1 00beKTHI

Tema 7. KOHCTpYKTOPBI U I€CTPYKTOPBI

Tema 8. [leperpyska oneparopoB

Tema 9. HacnenoBanue U BUPTyaJIbHBIC (PYHKIIHH.

4.1.1.1 Ilopsiiok npoBeJeHNsI U NPOLEAYPA OLeHUBAHUS

TectupoBaHHe NPOXOIUT B THMCHMEHHOH ()opMe WIM C HCHOJNB30BAHMEM KOMITBIOTEPHBIX cpeacTB. OOydaromiuiics
MOJIy4aeT ONpeAeTEHHOEe KOJNMYECTBO TECTOBBIX 3amaHWi. Ha BEIMONHEHWE BBIAEIACTCS (UKCHPOBAHHOE BpPEMS B
3aBHCUMOCTH OT KOJMUYecTBa 3amaHui. OIeHKa BBICTABISIETCS B 3aBUCHMOCTH OT IPOIEHTA IPABHIBHO BHIIOJTHEHHBIX
3ananui. TecTHpoBaHKE MPOBOANTCS 1O BapraHTaM. B kaxxmgom BapuanTe — 20 TECTOBBIX 3aIaHHH.

Hmxe npuBeneHs! mpumepHsIe 3a1anus. [1oHbINH OaHK TECTOBBIX 3aJJaHUH XPaHUTCS Ha Kadeape.



4.1.1.2. Kputepuu oueHMBaHUS
9-10 6an10B cTaBUTCH, ecIu o0yyaomuiics HadpaJ:
86% IpaBUILHBIX OTBETOB U OOJIEE.
7-8 6aJ1710B cTaBUTCS, ecJIM 0O0ydaromuiics Ha0paJ:
Ot 71% 1o 85 % mpaBWIBHBIX OTBETOB.
5-6 6aJ1710B CTABUTCH, ecJIM 00yUarouIuiicss Hadpam:
Ot 56% 10 70% npaBUIIbHBIX OTBETOB.
0-4 0as1a cTaBHTCA, ecIn 00y4aronuiicss Hadpai:
55% npaBUIBHBIX OTBETOB U MEHEE.

4.1.1.3. ConepixaHue OLEHOYHOI0 CPeCTBA

Tema 1. OcHoBBI 13bIKka C++

Tema 2. YnpasJisiionye KOHCTPYKIIUU

Tema 3. Yka3aTe/H, CCbIIIKH, MACCHBBI H TEKCTOBbIE CTPOKH
Tema 4. @yHKuHH

Tema 5. CTPpyKTYpBbI, 00beITHHEHUSI U MepeYncIeHus

1. ©OyHKIUS BEIYHACITICT TPOU3BEICHIE ABYX drcen. VIcXonHbIe JaHHBIE BBOIATCS C KIIaBHATypHl. Kakue mpoBepkH
1esIecoo0pa3Ho BBECTH B IIPOTrpaMMe:

a) MPOBEPKa, YTO MCXOIHBIC JAHHBIC SBJISIFOTCS YACTIAMU

0) IPOBEPKHU HE HYXKHBI, BCE BO3MOXKHBIC OIIUOKH OTIOBUT KOMITUJIATOP

B) IPOBEPKA MCXOHBIX JaHHBIX HA PABCHCTBO HYJIIO

2. yist 4ero mpeHa3HAuCH ONepaTop namespace:

a) JUTA UCTIONIb30BAHUS KJIACCOB, IIEPEMEHHBIX U QYHKINH U3 IPYTUX MOy mporpaMMbl 0e3 UCTIOIb30BaHUS
3aroJIOBOYHBIX (haiiiioB

0) U1 3aKITIOYCHHS B TPYIITY OOBSIBICHUH KIIACCOB, IEPEMEHHBIX U (QYHKITHI B OTJCIBHBINA KOHTEKCT CO CBOMM HMEHEM
B) JUUTSI 3aKJTIOYCHHUS B TPYIILY OOBSIBICHHUH KJIaCCOB, IEPEMEHHBIX M (DYHKITHI [T MCTIONIF30BAaHMS TOJIBKO B TEKYIIIEM
Moyie

3. Kakoif 13 KOMITOHEHTOB MO’KET BXOIUTh B MHTETPHUPOBAHHYIO CPEIY MPOTPaMMHUPOBAHUS:

a) HaJaIuuK

0) TOBOIUHK

B) OTJIaIYUK

4. Kakoii 13 KOMIIOHCHTOB MOKET BXOJIUTh B HHTCTPUPOBAHHYIO CPEY IPOTrPAMMUPOBAHHUS:

a) TeKCTOBBIN peaKkTop

0) TEKCTOBBII JUPEKTOP

B) TEKCTOBBIN MOJIEPATOP

5. Kakoif 13 KOMITOHEHTOB MOKET BXOIUTh B MHTETPHUPOBAHHYIO CPEIY MPOTPaMMHUPOBAHUS:

a) peryssTop

0) TOMHHATOP

B) KOMITHJISTOP

6. Ecimu onpeienieHa orneparysi BEIMUTaHHS TSI IBYX 00BEKTOB Kjlacca A, a onepanus npeoopa3oBaHus K int He
OTIpeJiesICHa, YTO OYIET BHI3BAHO IIPH:

A al,a2,a3=5;

a3 =al —a2;

a) TOJILKO OIepallHsl BEIYUTAHUS

0) npowm3oiieT onmoKa

B) IpeoOpa3oBaHue K IEIOMY

7. Kakoii 3 HaOOpOB MepEUHCIIEMbIX 3HAUCHHUI 3aIMCaH TPaBHIBLHO:

a)enum {a,b=3,c=4,3 };

0)enum {a,b,3,4};

B) enum {a,b=3,c,d };

8. B uem pasnuune uctoab30BaHus CICAYIOMUX BeIpakeHni #include <...> u #include «...»:

a) pa3IM4ue 3aKIFYacTCsl B METOC MOUCKA IPEIPOIIECCOPOM BKIFOUAEMOro (aiiia

0) B pa3iIM4YuK UCIIOJIH30BAHUS 3ar0JIOBOYHBIX M UCXOIHBIX (PaiijioB

B) HET paznuuuil

9. Uemy OyneT paBeH pe3yJsbTaT BbIUMCICHNUS BhIpakeHust: int d=5; bool b = true, c; ¢ = (Ib||(d>3)):

a) Omunbka KoMIuiIsATOpa

0) false

B) true

10. Eciin B apudmeTnaeckoM BBIpaXKEHUN YYACTBYIOT IEJbIM U BEIIECTBEHHBIN OMEPAH/IbI, TO:

a) omMOKa KOMITHJISITAN

0) LeNBIN THIT TPUBOJIUTCS K BEIIICCTBEHHOMY

B) BEIIECTBEHHBIN THIT IPUBOIUTCS K LIEIIOMY



11. Ykaxkute B KaKOM BBIPQKCHUH MTPOU30UIET MOTEPSI TOUHOCTH:

a)int i; float x =2.134, y =3.14; i =X/y;

0) short i = 0x3; float x =2.7, v; v=1+X;

B) float M = 235.2; double Z = 3; Z *= M;

12. Eciiv mocnie BBIpaKEeHUST CTOUT TOYKA C 3aITOH, TO:

a) BBIP@XCHUE BBIYHCISIETCS, a €T0 3HAYCHNE 3aTIOMIHACTCS B CIICIIHATIBHON IMepeMEHHOH, KOTOPYIO MOYKHO HCITOTH30BATh
B CIIEJIyIOLIEM OIlepaTope

0) 3TO omnepaTOp-BEIPAKEHUE, ACUCTBIE KOTOPOTO 3aKIF0YACTCS B BBIYUCICHUN BBIPAKCHUS
B) BBIPQKCHHE BBIYUCIISICTCS TOJIBKO €CIIU MIEPBOW CTOUT OIEpalusl IIPUCBANBAHUS
13. Uto u3 celst mpeCTaBIseT JUHAMUYCCKOC BBIICIICHUC ITAMSITH:

a) MaMsTh 0]l 00BEKT (MIEPEMEHHYI0) MOXET BBIICIIATHCS HE Cpasy, a B MPOLECCe PadOThI MPOTPaAMMBbI, OCBOOOKICHHE
MaMSITH IPOU3BOUTCS BPYUHYIO

0) mamsTh 101 O0OBEKT (MMIEPEMEHHYI0) MOKET BBIIEISITHCS HE Cpa3y, a B Ipoliecce paboThl MPOrpaMMbl, OCBOOOKIEHHE
MIAMSTH IPOU3BOJUTCA aBTOMATHUYECKH ITOCIIE 3aBEPIICHHUS TIPOTPaMMBI

B) TIAMSTh O] OOBEKT (MMEPEMEHHYIO) BBIJIEISIETCS KXKIBIH pa3 pHu 00paIieHny K epeMeHHOH
14. OT™MeThTE UCTHHHOE BBICKA3BIBAHNE!

a) epeMeHHasi MHUIHATU3UPYETCS, TIOTOM OOBSIBIISETCS

0) mepeMeHHast 00BSBISETCS, TIOTOM WHUITHATM3UPYETCS U N3MEHSETCS

B) IIEPEMEHHAs OOBSBIISICTCS, [IOTOM M3MECHSICTCS

15. Kakue onepanuu noJaaiTcs neperpysKe:

a) yHapHbIC ¥ OMHAPHBIC

0) ToJIBKO OMHApHBIE

B) TOJILKO YHApHBIC

16. ITepemennas Tuna signed char Mo>keT IPUHUMATE 3HAYCHHSI:

a) TOJIbKO CUMBOJIOB aHTJIMHCKOTO andaBuTa, AP ¥ CHMBOJIA ITOTIEPKUBAHUS

0) 13 MepBOIi MOJIOBUHBI KOJIOBOH TaOIHITBI

B) TOJIBKO U3 andasura s3pika C++

17. Tlepemennas Tuna signed char Mo>keT IPUHUMATh 3HAYCHHSL:

a) TOJIbKO M3 andaBuTa sizbika C++

0) TOJIBKO CHMBOJIOB aHTIIMHCKOTO ahaBuTa, (P ¥ CUMBOJIA [TOTYCPKUBAHHS

B) oT -128 no 127

18. B nepemenHnoii Tuna unsigned char MOJKHO XpaHHUTb YHCIIO:

a)-213

0) 213

B) 1213

19. B mepemenHoit Tuma unsigned char Mo>KHO XpaHHUTB YHCIIO:

a)-13

6) 1213

B) 13

20. YeMy paBHO YHCIIOBOE 3HAUYCHUE BhIpakeHUs e/2*a-abs(e)*le0 npu e =4, a =2:
a)3

6)0

B) 1

21. BeiOepure npaBuiIbHOE YTBEPIK/ICHHE!

a) [eJIoi MepeMEHHON MOYKHO MMPUCBOUTH BEIICCTBCHHYH) KOHCTAHTY

0) 1eTI0l KOHCTAHTE MOXKHO IPUCBOUTH LIEITYIO ICPEMCHHYIO

B) IO KOHCTaHTE MOYKHO MPUCBOUTH BEIIIECTBEHHYIO TICPEMEHHYTO

22. BeibepuTe npaBuUIIbHOE YTBEPIKICHHUE:

a) 1eJI0if KOHCTaHTEe MOKHO MTPHCBOUTH IETYIO TEPEMEHHYIO

0) 1eoi mepeMeHHOW MOYKHO TIPUCBOUTH TIEJTYI0 KOHCTAHTY

B) IIEJI0if KOHCTaHTE MOYKHO MPUCBOUTH BEIIECTBEHHYIO TICPEMEHHYTO

23. Yemy paBHO 3HaueHHE BeIpakeHus (a && ! b || ¢), Tae a, b u ¢ -Benmunns! THIA bool, nMeromue 3naveHus false, true n
true COOTBETCTBEHHO:

a) false

0) yes

B) true

24. Kakoe BbIpa)KCHHE HE COJICPIKAT CHHTAKCHYCCKIX OIIHOOK:

a) sin(abs(0.6(e*3))

0) ((cos(3*a+1.*abs(x))))

B) a*exp(t)\(2t)

25. Kakoe BeIpaXeHHe He COJIePIKaT CHHTAKCHYECKHIX OIMUOOK:

a) a*exp(t)\(2t)



0) sin(abs(0.6(e*3))

B) 0XCCO00*.34E-4/ do/k-2

26. YeMy paBHO YHCIIOBOE 3HAUCHHE BhIpakeHUs sqrt(4)+142/20%2:

a)5

0) 16

B) 9

27. Kaxkas u3 cneayromux onepaunuii sa3pika C BBIIOTHIETCS ClIpaBa HaJlIEBO:
a)=

0) >

B) []

28. Kakoe BbIpa)KeHHE HE COAEPIKUT CHHTAKCUYECKHUX OIIHOOK:

a) (-0.18)*a)/(r-0.2*t)

0) (-0.18)*a)\(r-0.2*t))

B) -0.18*a/r-0.2*t

29. Ilpu ncnonp30BaHuH B Iporpamme GyHKunu scanf TpeGyeTcst pa3faessaTh YHCIOBbIC 3HAYCHUS BETMUNH IIPH BBOJE MPH
TTOMOTIIH:

a) Haxxatust kaBum TAB wimm ENTER

0) KIIaBUII Kypcopa

B) rpo0esia MK 3ansTon

30. IIpu ncnonpzoBanuyu B nporpamMme Gynkiun scanf Tpedyercst pa3aesnsTh YNCIOBbIC 3HAUCHUS BEJMYHMH IIPH BBOJIE ITPU
MOMOILH:

a) npo0esa WK 3aIsToH

0) o kpaiiHeil Mmepe oHOro npooderna

B) KJIABHIII Kypcop

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
a 0 B a B o B a B §) a §) a B B
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
o B o B §) a §) B 0 B 0 a B a 0

Tema 6. Kinaccbl # 00beKTBI

Tema 7. KOHCTPYKTOPBI U 1eCTPYKTOPbI

Tema 8. Ileperpy3ka onepaTopos

Tema 9. HaciienoBaHue U BUPTyaJjbHble GyHKIUH

1. Kanacc - 3To0:

a) MI00M THI JaHHBIX, ONPEACIACMBIN MMOJIb30BAaTEIEM

0) THUI JaHHBIX, ONMPEACIICMBbIH MOJIB30BaTEICM U COYCTAIONHUI B ce0e maHHbIe U QYHKIHHU UX 00paboTKH
B) CTPYKTypa, IS KOTOPOU B MPOrpaMMe UMEIOTCS GYHKIHH PaOOTHI C HEIO

2. BriOepuTe NpaBUJIbHBIC YTBEPKACHUA:

a) 10 YMOJIYaHHUIO YJICHBI KJacca UMCIOT aTpuOyT private

0) Mo YMOJYaHUIO YICHBI KJlacca UMEIT atpudyT public;

B) YJIEHBI KJacca UMEIOT JOCTYI TOJBKO K dJieMeHTaMm public;

T') 2JIEMEHTHI KJlacca ¢ aTpUOyTOM private JOCTYIHBI TOJIBKO WIEHAM KJiacca

3. llepeonpeneneHue onepanuii nMeeT BUMI:

a) UMs_KJacca, KII0YeBOE CIOBO operation, CHMBOJ OTIE€PAIIHH

0) nMs_KJlacca, KJII0YEBOE CI0BO operator, CHMBOJI OTIEPAIlNH, B KPYTIBIX CKOOKaX MOTYT OBITh YKa3aHBI
apTyMEHTHI

B) UMsI_KJIacca, KIIF0YEBOE CIOBO operator, CIIMCOK apryMEeHTOB

r') UMs_KJacca, JBa ABOCTOYMS, KIHOUYEBOEC CIOBO Operator, CHMBOJI ONEpaluu

4. O0BeKT - 3TO

a) mepeMeHHasl, CoJlepiKalnasl yKka3aTelsib Ha KJacc

0) sK3eMILIsIp Kiacca

B) KJacC, KOTOPBIH COJEPKUT B ceOe NaHHBIE H METOIbI X 00paboTKH

5.Tect. Unenamu KJjacca MOTYT ObITh

a) Kak rmepeMeHHbIe, TaKk U QyHKIMU, MOTYT OBITh OOBSBICHBI Kak private u kak public

0) TosbKO QYHKIIMHU, OOBSABICHHBIC KaK private

B) TOJIBKO NepeMeHHbIe B (YHKIIUH, 0OBsIBICHHBIE KaK private

T') TOJLKO MepeMeHHble U QyHKIMHU, 00BsABICHHBIE Kak public

6. Uto Ha3zpIBaeTCs KOHCTPYKTOpOM?

a) METOJ, UMsI KOTOPOTO COBIAJAeT C MMCHEM KJIacCa U KOTOPBII BBI3BIBACTCS aBTOMATHYCCKHU MPH CO3JaHUU
00BeKTa KJacca

0) MeTOJI, UMsI KOTOPOTO COBITaJacT C UMEHEM KJIacCa M KOTOPBIA BBI3BIBACTCS aBTOMATUYCCKH MPU 0OBSIBICHUU
kiacca (10 co3gaHusi 00bEKTa Kilacca)



B) METO/I, UMsI KOTOPOT'0 HE00s3aTeIbHO COBIIaIaeT C UMEHEM KJlacca U KOTOPBIH BBI3BIBACTCS NIPU CO3AaHUU
00beKTa Kiacca

I') METOM, UM KOTOPOTO COBITaJacT C MMEHEM KJlacca M KOTOPHIH HE0OXOAMMO SBHO BBI3BIBATH M3 TOJOBHOM
MporpaMMBbI TIPH 00BABICHUU 00BEKTA Kilacca

7. BoiGepuTe nmpaBuJbHbIe YTBEP:KIEHUS

a) y KOHCTPYKTOpa MOTYT OBITh TTapaMeTphl

0) KOHCTPYKTOpP HacJIeayeTCs, HO JOJKEH ObITh MeperpyKeH

B) KOHCTPYKTOP JOJDKEH SBHO BBI3BIBATHCS BCETIa Iepe oObsIBICHHEM 00beKTa

I') KOHCTPYKTOP BBI3BIBAETCSI aBTOMATHYECKH NPH OOBABICHUN 00BbEKTA

J1) 00BSBICHHE KaXKJIOTO KJacca JOJKHO COJIep)KaTh CBOH KOHCTPYKTOP

€) eClii KOHCTPYKTOP HE CO3/1aH, KOMITHJISITOP CO34acT €ro aBTOMaTHYECKH

8. OTMeThbTe NPABUJIbHBIC YTBEPKACHUS

a) KOHCTPYKTOPBI Kjlacca He HaclIeayITCs

0) KOHCTPYKTOPOB KJIacca MOXET OBITh HECKOJIBKO, HX CHHTAKCUC OMPEACIACTCS IPOTPAMMHUCTOM

B) KOHCTPYKTOPOB KJIacca MOXET OBITh HECKOJBbKO, HO UX CHHTAKCHC JOJDKCH MOTUYWHATHCS MPaBUIaM Meperpy3Kn
byHKIIHI

I') KOHCTPYKTOP BO3BpallaeT yKa3aTesb Ha 00BEKT

1) KOHCTPYKTOP HE BO3BpAIIacT 3HAUCHUE

9. Uto Ha3bIBaeTCsl AeCTPYKTOpOmM?

a) METOJl, KOTOPbIH YHUYTOXAET OOBEKT

0) MeTOM, KOTOPBIH yJajsieT 00bEKT

B) METO/I, KOTOPBIH 0CBOOOXAaEeT NaMsITh, 3aHUMAEMYI0 00BEKTOM

r) cucteMHas QyHKIHs, KOTOpasi 0CBOOOXKAAaeT NaMsTh, 3aHUMAEMYI0 00bEKTOM

10. BoiOepuTe npaBHIbHbIC YTBEPKICHHUSA

a) JECTPYKTOP - 9TO METOJI Kjlacca, MPUMEHSIEMbIH JUIsl yaaneHus o0beKTa

0) IEeCTPYKTOpP - 3TO METOJ KJlacca, MPUMEHSIEMBIH JIJIT OCBOOOKICHHS MaMITH, 3aHUMaeMOW 00hEKTOM

B) IECTPYKTOP - ATO OTACIbHAs (QYHKIHSA TOJIOBHON MpOrpaMMBl, IpUMEHsAeMas IS OCBOOOKICHUS MaMsITH,
3aHAMaeMOH 00BEKTOM

T') IECTPYKTOp HE HACIEIyeTCs

1) IECTPYKTOP HACIENYyeTCs, HO JOJKEH OBITh MeperpyKeH

11. Yrto Ha3bIBaeTcHA HacjaeJ0BaHUEeM?

a) 9TO MEXaHM3M, IIOCPEJICTBOM KOTOPOTO MTPOU3BOAHBIN KJIACC MOJIyYaeT JIEMEHTHI POJUTEIBCKOTO 1 MOXKET
JIOTIOJTHSTH INOO U3MEHSTh UX CBOWCTBA U METOJIbI

0) 5TO MEXaHU3M NEpeoNpeaeIICHIsI METOI0B 0a30BOTO Kjacca

B) 9TO MEXaHHU3M, IIOCPEACTBOM KOTOPOTO NMPOU3BOIHBIN KJIacc MOJy4yaeT Bce moJisi 6a30BOTo Kiacca

I') ’TO MEXaHU3M, ITOCPEJCTBOM KOTOPOI'0 IPOMU3BOJIHBIN KJIACC MOJIYYAET 3JIEMEHTHI POJUTEIBECKOTO, MOKET HX
JIOTIOJTHUTH, HO HE MOJXKET MEePEeONpPEeaeIUTh

12. BoiOepuTte npaBujIbHOe 00bABJIEHHE MPOU3BOJTHOIO KJjacca

a) class MoreDetails:: Details;

0) class MoreDetails: public class Details;

B) class MoreDetails: public Details;

r) class MoreDetails: class(Details);

13. BoiOepuTe npaBHIbHbIC YTBEPKICHHS:

a) eclIM JIEMEHTHI Kjacca 00bsBJICHBI KaK private, TO OHM JIOCTYHHBI TOJIBKO HaclIeIHUKAM Kjacca, HO He
BHCIIHUM (YHKIHSIM

0) eciu PJIEMEHTHI Kjlacca 0OBSIBICHBI KaK private, To OHM HEJOCTYITHBI HM HAcJEJHUKAM Kjacca, HU BHEIIHUM
GyHKIHSIM

B) €CJIM 2JIEMEHTHI 00BsBICHBI Kak public, TO OHM TOCTYyNHBI HAaCJIEJHUKAM Kjacca, HO He BHEIIHUM (QYHKIUIM
T') €CIIH DJIEMEHTHI 00BSIBICHBI KaK public, To OHM JOCTYNHBI U HACJIeJHUKAM KJacca, 1 BHEITHUM (QyHKIIHAM
14. Bo3MOKHOCTH U cNOC00 oOpaleHuss NPOM3BOAHOIO KJIacca K 3jJeMeHTaM 0a30BOro omnpeaeasercs

a) KJIIouaMu JocTyma: private, public, protected B Tese mpou3BOHOTO Kiacca

0) TOJIbKO KJTI0OYOM JOCTyIa protected B 3aroinoBke 0OBSIBICHUS MMPOU3BOIHOTO Kilacca

B) KJII0OYaMU JOCTyTma: private, public, protected B 3arosiloBke 00BABICHUS MPOU3BOJTHOTO Kiacca

') KJIIouaMu gocTymna: private, public, protected B Tesne 6a3oBoro kiacca

15. BeiOepuTe npaBHIbHbIC COOTBETCTBHA MekKAY cnenu(puKkaTopoM 0a30B0ro Kjaacca, KI10Y0M J0CTyNa B
00BSBJIEHNH MPOM3BOIHOTO KJIacca M MPaBaMM AOCTYINa MPO3BOJHOI0 Kjacca K 3JleMeHTaM 6a30B0Oro

a) KJIro4 gocrtyna - public; B 6a30BoM Kiacce: private; mpaBa J0cTyna B IPOU3BOJAHOM Kiacce - protected

0) ko4 JocTtyna - a1000i; B 0a30BOM Kilacce: private; mpaBa JOCTyIa B IPOU3BOJAHOM KJlacce - HET MpaB

B) KJI0Y JocTymna - protected mim public ; B 6a30BoM kiacce: protected; npaBa jocTyna B IpOM3BOJJIHOM Kilacce -
protected

T') KJII0Y OCTyma - private; B 6a3oBoM KJiacce: public; mpaBa qoctymna B IpoOU3BOJHOM Kiacce - public

II) KJII0Y JIoCTyma — Jito0oif; B 6a30BoM kiacce: public; mpaBa 1ocTyma B MPOU3BOJTHOM KJIaCcCe — TaKHeE Ke, Kak
KJII0Y TOCTyTIa



16. IpyxecTBeHHAas YHKIHUSA - ITO

a) pyHKIHUS ApYroro Kjacca, Cpeau apryMeHTOB KOTOPOU €CTh 3JICMEHTHI JaHHOTO Kjacca

0) ynknus, oOBIBICHHAS B KJIacce ¢ aTpuOyToM friend, HO He SABISIOIIASACS YICHOM Kjacca;

B) GyHKIHS, ABAAIOMAsNCS YICHOM Kiacca U 00bsBIeHHas ¢ aTpudyTtom friend;

r') QYHKIHUA, KOTOpas B IPYTroM Kjacce 00bsBICHA KaK APy KECTBEHHAS TaHHOMY

17. BoiOepuTe npaBuJIbHbIe YTBEPKIAEHUS:

a) ogHa (YHKIAS MOXKET OBITh APYKECTBEHHON HECKOJBKHUM KiaccaM

0) npy)xecTBeHHAass QYHKIUS HE MOXET OBITh OOBIYHON (YHKIIHMEH, a TOJBKO METOJOM APYTroro Kjacca

B) ApYyKeCTBCHHAsl PYHKIUs 00BSIBISICTCS BHYTPHU Kjacca, K 3JICMCHTaM KOTOPOTO € HYy»KEH JOCTYI

r') IpyKCCTBCHHAass PYHKIUS HE MOXKET OBITh METOJOM JAPYroro Kjacca

18. llla6s10H pyHKIUH - 3TO...

a) ompexaesicHue QYHKINHU, B KOTOPOU TUITY 00padaThIBaeMbIX JaHHBIX MPUCBOCHO YCIOBHOE 0003HAYCHHUE
0) nporoTun (yHKIHH, B KOTOPOM BMECTO HMCH apaMETPOB YKa3aH yCIOBHBINA THUII

B) omnpejeneHne GyHKIHU, B KOTOPOM YKa3aHbl BO3MOJKHBIE BApHAHTHI THIIOB 00padaThIBa€MbIX MapaMeTpoB
r) onpeneneHue GyHKINHA, B KOTOPOM B MPOTOTHIE YKa3aH YCIOBHBINA THUII, @ B OTPEACICHIN YKa3aHbl BApHAHTHI
TUIIOB 00padaThIBaEMBIX TTapaMeTPOB

19. Ina noctyna K 3jeMeHTaM 00beKTa HCMOJIb3YIOTCH:

a) mpu oOpameHnu yepe3 uMsl 00beKTa — TOUKA, MPU OOpaIIeHUN Yepe3 yKa3aTellb — OMepaIus «->»

0) mpu oOpanieHNHU Yepe3 uMs 00beKTa — JIBA JIBOCTOUHS, IPH OOpaAIIEeHUH Yepe3 yKa3aTeldb — ONepamus «TOIKa»
B) IIpu oOpameHuu yepe3 uMs 00beKTa — TOUYKa, MPH OOpAIICHUH YePe3 yKa3aTedb — JIBa JBOCTOYHUS

r') npu oOpalleHUU Yepe3 UMsi 00bCKTa — JIBA IBOCTOYHS, IPU OOpaIICHUHN Yepe3 YKa3aTelb — OMepalus «->»
20. Hoaumopdusm — 310

a) CpPeACTBO, MO3BOJISIONICE UCIIOIb30BATh OJHO UMSI JJIsi 0003HAYCHUS ACHCTBUM, OOIIHUX ISl POACTBEHHBIX
KJIaCCOB

0) cpelncTBO, MO3BOJISIOIICE B OJJHOM KJIACCE UCIOJIH30BaTh METOABI C OJUHAKOBBIMU UMCHAMU;

B) CPEJCTBO, MO3BOJISIONIEE B OJHOM KJIacCe MCIIOJB30BATh METOABI C Pa3HBIMU UMEHAMH TSI BHITTIOJTHEHUS
OJMHAKOBBIX TEUCTBUN

T') CPEICTBO, MO3BOJIAIONICE TTEPETPYyKaTh QYHKIIUH ISl pabOTHI ¢ pa3HBIMU THIIAMH UJIU PAa3HBIM KOJIWYECTBOM
apTyMEHTOB.

21. Hoanmopdu3M peaiu30BaH yepe3 MeXaHU3MBbI:

a) meperpy3ku GyHKIHUH, BUPTYaJIbHBIX QYHKIIUN, MTa0JIOHOB

0) meperpy3ku QYHKIMI, HACICIOBAHUS METOJIOB, MA0JIOHOB;

B) HACIICJIOBaHUS METOJ0B, BUPTYaIbHBIX (DYHKIHI, M1a0IOHOB

r') neperpy3ku GpyHKIUN, HACIeTOBAHNS, BUPTYAIbHBIX ()YHKIIHH.

22. BupryaabHbIMH Ha3bIBAKOTCH GYHKIUN:

a) pyHKIUH 0a30BOTO KJIacca, KOTOPhIE MOTYT OBITh IMEPCOTPEACIICHBI B POU3BOIHOM KJacce

0) pynknuu 6a30BOTO KiIacca, KOTOPBIE HE HCIOJIB3YIOTCS B IPOU3BOJHOM KJlacce;

B) GyHKIIMU 6a30BOTO KJlacca, KOTOPbIe HE MOTYT OBITh IepeomnpeesieHbl B 0a30BOM Kiiacce;

r') YHKIIMY TPOU3BOJHOTO Kjacca, mepeonpeieIeHHbIe OTHOCUTEILHO 0a30BOTO Kiacca

23. Hoaumopdu3M B 00beKTHO-OPMEHTHPOBAHHOM NMPOrpaMMHPOBAaHUH peajau3yeTcs:

a) yepe3 MeXaHMU3MBbI Ieperpy3ku (GyHKIIUH U oTepanuii), BUpTyalbHble GYHKIIUNA U Ma0T0HBI

0) yepe3 MexaHU3MBI TIepeTpy3ku (PyHKIUH U onepamnuii) U madI0Hb;

B) uepe3 BUpPTyalbHbIe QYHKINN U Ma0JIOHBI;

r') 4epe3 MEXaHHU3MBbI eperpy3ku (GYHKIUI U onepaluii) ¥ BUPTyadbHbIC (YHKIHI

24. YkaxkuTe CBOICTBA U MeTO/bl, JOCTYIHbI¢ BHCINHUM (GyHKIUAM

a) health, armo

monstr(int he, int arm);

monstr(int he=50, int arm=10);

0) int color;

monstr(int he=50, int arm=10);

B) health, armo, color

monstr(int he=50, int arm=10);

r) int color;

monstr(int he, int arm);
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4.1.2. JIaGopaTopHbIe padoThI

Tema 1. OcHOBHI s13b1Ka C++

Tema 2. Ynopasnsrouie KOHCTPYKLIUU

Tema 3. YkazaTenu, CChUIKH, MAaCCUBBI U TEKCTOBBIE CTPOKU



Tema 4. OyHKIAN
Tema 5. CTpyKTYpbI, 00beTUHEHUS U TIEPEIUCIICHUS
Tema 6. Knaccher 1 00beKTHI
Tema 7. KOHCTpYKTOPBI U A€CTPYKTOPBI
Tewma 8. Ieperpyska onepaTtopoB
Tema 9. HacnenoBanne u BUpTyalbHbIC QYHKIINH
4.1.2.1. Ilopsinok npoBegeHHs.
JlabopaTopHsle pabOThI IPOBOIATCS B YaChl Ay AUTOPHOH PabOTEHI.
[epen BbINONHEHNEM Ka)xJ0W pabOThI CTYAEHTHI-0aKalaBphl JOJKHBI PopaboTaTh COOTBETCTBYIOIIMIT MaTepHall,
HCHOJIb3Ys KOHCIICKTBI TCOPCTUYCCKUX 33H51TI/II>1, NEPUOANICCKUEC U3JaHusd, y‘le6HO-MeTO)II/I‘leCKI/Ie HOCO6I/I)I nu y‘-Ie6HI/IKI/l.
ITo oxoHYaHMU 3aHATUH CTYIECHTHI 0(OPMIIIOT OTYET 10 KaXKJI0M paboTe, coOIIoaast Caeayomyo Gopmy:
e HaunmeHoBaHUE TEMBI;
e Ilenp paboTsr;
e 3amaHue U cofep)kaHUE BEITIOTHEHHON paboTHI,
e [IucepMeHHBIE OTBETHI HAa KOHTPOJBHBIE BOIIPOCHL.
e  BrBoxHI IO IpOICTaHHON padoTe.
e  CHHCOK HCIIOIH30BAHHBIX HCTOYHHKOB.
4.1.2.2 Kputepun oneHMBAHUS
26-30 6a/1510B CTABUTCH, €CJIM 00yYaAKOUIUiics:
[MpaBuabHO BBINOJHWII Bce 3aiaHMs. [IpoJeMOHCTPHpOBaN BBICOKMH YpPOBEHb BlaJeHHs MarepuayioM. IIposBieHs
IIPEBOCXO/HBIE CIIOCOOHOCTH MPUMEHSTh 3HAHUS M YMEHHS K BBIIIOJIHEHUIO KOHKPETHBIX 3aIaHUH.
21-25 6a/J10B CTABUTCSI, €CJIM 00YYAKOIIHACS:
[MpaBuabHO BBINOJIHWI OOJBLIYIO YacTh 3alaHui. [IpHCYTCTBYIOT He3HauuTenbHbIe OWMOKHU. I[IpomeMoHCTpHpOBaH
XOpOIIMH YpOBEHb BIAICHUS MarepuajoM. I[IposBIeHBI CpeiHHEe CIIOCOOHOCTH NPUMEHSTh 3HAHUS W YMEHHSA K
BBITTOJTHEHUIO KOHKPETHBIX 3a1aHHH.
17-20 6a/1J10B CTABUTCSA, €CJIU 00yUAIOIIUIACS:
3amaHus  BBIIONHMI Oojee dYeM  HamoJoBuHY. [IpucyTcTByoT cephé3Hble omuOku. [IpomemoHCTpHpOBaH
YAOBJIETBOPUTEIHHBIN YPOBEHB BIaJCHUS MaTepralioM. [IposBIeHB HU3KHE CIIOCOOHOCTH MPUMEHATH 3HAHUS U YMEHHUS K
BBITTOJTHCHUEO KOHKPETHBIX 3aIaHHI.
0-16 6an10B cTaBUTCS, €CJIU O0y4arOLMiics:
3agaHus BBHINOJHWI MEHEE YeM HamoJIOBUHY. I[IposeMOHCTpHpOBaH HEYHOBIETBOPUTENIBHBII YpOBEHb BIaJCHUS
MarepuasioM. [IposiBIeHBI HEIOCTATOYHBIE CIIOCOOHOCTH NPUMEHSTH 3HAHMS M YMEHHUS K BBINIOJIHEHHUIO KOHKPETHBIX
3aJaHNMH.
4.1.2.3. ConepixaHne OLEHOYHOI0 CPeCTBA
Tema 1. OcHoBbI a3bIKka C++
Tema 2. YnpasJisionye KOHCTPYKIIUU
Tema 3. Yka3aTeJil, CChIJIKH, MACCMBBI H TEKCTOBbIE CTPOKH
Tema 4. @yHKuHH
Tema 5. CTpyKTYypbI, 00beIUHEHHUS U TIepPeYncIeHus
Jlabopamopnas paboma 1. Ocnoswl azvika C++.
1. Beeaure 0603HaUCHHS U OOBSIBUTE TIEPEMEHHEBIE X, V), Z U §. 3aIUIITUTE HHCTPYKITMH, KOTOPbIE MPUCBAUBAIOT
niepeMeHHol "x" 3HaveHue -25.6, nepeMenHoi "y" 3HaueHue 128, a 3HaUeHNE TIepeMeHHOM "z" BBOJUTCS C KIIaBHATYPHI.
Brrancnmrte cymMMy 3HaUY€HHH TpeX BEIHUYHUH 10 hopMyre: s=X+y+z.
BriBeauTe pe3ynbTaT Ha 3KpaH B BHJE:
x=-25.6
y=128
You enter z=1
Summa: s=103.4
2. OnpenenuTsb THIT 3aJJaHHBIX BRIPAKCHUH M HAUTH UX 3Ha4eHUS. COCTaBUTH CHCTEMY TECTOB U BBIYHCIHUTD MOTYICHHOE
BEIpaKEHHUE I HECKOJIBKUX 3HAYCHUH 1 U m, OTIPEIEIUTh IIPH KaKUX /1 ¥ M BBIpaKEHUE HE MOXKET ObITh BRIYUCICHO. [Ipn
BEITIOJTHEHIH 3aJJaHUN Ha CPaBHEHWSI, UCTIOIb30BaTh TEPHAPHYIO OMEPAIIHIO.
a) k=n+(++m);
6) m-->n;
3. 3amucath BEIpaKeHHE, 3aBUCHIIEEe OT KOOpAWHAT Touku X U Y n npuanMatoniee 3HaueHne TRUE (¢ unn 1), eciim Touxa
NPUHAIEKUT BeIeeHHON obnactu ,u FALSE (fnnm 0), ecnu He npuHauiexXuT. Pe3ynbraTel BBIYMCICHUH BHIBECTH Ha
nedats. [Ipu BEIMOIIHEHNHN 3a7JaHKS HCIIOJIB30BaTh IEPEMEHHYIO JIOTHYECKOT0 TUIIA, @ HE YCIOBHBIN ONepaTop.

Jlabopamopnas paboma 2. Ynpaenaiouwjue KOHCmMpyKyuu.

Yacme 1. Hanucath nporpaMmy, peain3yroIIyio alropuT™ (B COOTBETCTBHH C BAPHAHTOM) U3 JIAOOpaTOpHOil paboThl Ne 1.
Yacmo 2. BEINOIHATH 3aJaHUS:

1. O6wsaBuTE IepeMenHyto radius Tuma float, mepemennyto f tuma float co 3HaueHMeM 3,14, mepeMeHHYIO S — IUIOMAb
Kpyra, epeMeHHYIO ¢ — JUTHHA OKPY:KHOCTU. 3HaueHue radius BBOAUT MOJIb30BATEIb.



PaccunTath mutomanp Kpyra u JIHHY OKPYKHOCTH, 3aIIHCaTh B IEPEMEHHBIE C U S, BEIBECTH PE3yJIbTAT Ha SKpaH.

2. [Nomp3oBatens BBOAUT K03 HUIMEHTH KBaJPaTHOTO YpaBHEHUS: a, b 1

c. PaccunraTs quckpumuHanT d. Ecim AUCKpIMUHAHT MEHBINIE HYIIS, BBIBECTH COOOIIEHHE O TOM, UYTO KOpHe# HeT. Eciu
JVICKpUMIHAHT paBeH HYJII0, PACCUUTATE M BEIBECTH OJMH KOpeHb X. MIHade paccunTath KOpHH X1, X2.

3. IlogcumTats B IUKJIE KBAIPATHl U KyOBI YHCEN OT -5 /10 5, BEIBECTH Ha KpPaH.

4. Tomp30BaTeNb BBOAUT YUCIIA C KIIABHATYPHI 10 TEX IO, IIOKA HEe OyAET BBEACHO MEPBOE OTPUIIATEIHHOE YHCIIO.
BrIBecTH Ha 9KpaH CyMMY YHCE, BBEACHHBIX MOJIb30BATENCM: a) 0e3 ydeTa OTPHUIATSIFHOTO YHCIa; 0) C yUeTOM
OTPULIATENLHOTO YHCTIA.

5. Ilonp30BaTesip BBOJUT [BA YUCIIA: X U Y U HOMEp JeHCTBUSA: | — MOACUUTATh CyMMY, 2 — HOJCUUTATh Pa3HOCTb. Ecin
BBEJICH HEKOPPEKTHBIM HOMEpP JeHCTBHSI, BEIBOJUTH MpeayNpexaoiiee coodienue. MlHaue paccuutars pe3yabTaT u
BBIBECTH Ha DKpaH.

Yacmys 3

PeanmmzoBath Ha C++ KaNbKYISTOpP C BOZMOKHOCTBIO BRITIOJTHEHHUS YETHIPEX apU(PMETHICCKAX NeHCTBUH. Y MONb30BaTeNs
3arpammBaTh apryMEHTHI M 3HaK OTepanui (CUMBOM). [IporpaMMy «3alMKINTEY — TIOCHIE BBIBOAA Pe3yibTaTa MpeuiaraTh
TTOJTF30BATENIO TPOMU3BECTH BBIUMCIICHH emle pa3. BrIXox U3 mporpaMMBl IPOU3BOIUTE IO HAKATHIO KIIABHUIIH (.
OcymiecTBUTH IPOBEPKH:

1) neneHus Ha HOJBb (B ATOM CIIy9ae BRIBOAWUTE MPEAYIPEKIAIONIEe COOOIICHIE U 3apallnBaTh IIUTEIb CIIe pa3); 2)
KOPPEKTHOCTH BBOJIa 3HAKA OTMEpaIiH (B TOM CIIydae IPOCUTH BBECTH KOPPEKTHHIH 3HAK OTICpAIIHH).

IIpumep pabOTHI ¢ TIPOTPAMMOIA:

Bseaure nepsblii onepana: 5

Bgenure BTopoit onepana: 0

BBemure 3HaK onepanuu: /

Ha Honp nenuTh HENb3st!

Bseaure BrOpoii onepann;: 2

Pesynprart: 2,5

Haxxmute mo0yI0 KITaBHITY IS TPOAOIDKEHHS (BBIXO - (). ..

Bseaure nepsolit onepanz: 3

Bseaure Bropoii onepann: 2

Beeaure 3Hak onepauuu: %

HekoppekTHO BBEIeH 3HAK ornepariym!

Beeaure 3HaK onepanuu: ?

HexoppexTHo BBeJIeH 3HaK onepanuu!

BBenute 3nak onepanuu: +

Pesynbrar: 5

Haxxmute m00yr0 KIaBHUINY JJIS IIPOIOJDKEHUS (BBIXO - (). ..

Jlabopamopnas paboma 3. Ykazamenu, ccoliKu, Maccugbl U meKCmosvle CHpoKu.

YkazaTenu 1 MaCCHUBBI

B si3bike C/C++ ums (MASHTU(PHUKATOP) MacCHBa SIBIISETCS yKa3aTeJIeM Ha €ro HyJCBOW 3JEeMEHT. [IpyrumMu clioBamMHu, ecliy,
HaTpUMep, onrcaH Maccus : int a[10]; , To ero ums a — 3TO TOXkE camoe, uTo U &a[0], a eclii IPUMECHUTH OTICPAIIHIO
pasaapecanuu (*) K IMEHH MacCHBa, TO MOJYYHM €r0 HYJICBOI JIEMEHT, TO €CTh CIICAYIOIINE 1Ba BBIPAKCHHUS
SKBHBAJICHTHBI: *a u a[0] Takxke, kak u: a u &a[0].

Tak kak 3JIeMEHTBI MacCHBa BCETa PACIIONAraloTCs B CMEKHBIX 00JIACTAX MaMATH, ITOATOMY JOCTYH K KOKAOMY i-My
AJIEMEHTY MO’KHO OCYIIECTBUTbH, CMeIIas yKa3aTellb a Ha 1 mo3unuid. J[pyruMu coBamu, 3ammuchk afi] MOKHO 3aMeHSTh Ha
*(at+1). AHaJOTMYHO MOXKHO OIMCATh yKa3aTelb, IPUCBOUTH €My aJpec Hadyajla MacCHBa U padOTaTh C MACCHBOM Yepe3
yKa3aTellb, CMeIIasl yKa3aTeib Ha 1, TeM CaMbIM IepeXost K OUYepeJHOMY 3JIEMEHTY MacCHBA.

OTOT croco0 MPOUIUTIOCTPUPOBAH B CIEIYIOIIEM ITPUMeEpeE.

Ho CYHIECTBYIOT U OTJIMYUA MaCCHUBa OT yKa3aTeJA: UMA MaCCHBA HEC MOJKCT HU HAa YTO YKa3bIBaThb, YyKa3aT€jib, B OTJIMYUC
OT MacCHBa, MOKHO IEPEHAINIPaBUTh Ha JIIO0YIO IPYTyI0 IEPEMEHHYO TAKOT'0 JKE THIIA, & MACCHB — HET, MAaCCUB BCET/a
YKa3bIBaeT Ha CBOM HYJIEBOM JJIEMEHT.

3ananue

1. OHI/IcaTI) 2 yKasateJid Ha Heﬂblﬁ THII. BI)II[eHI/ITI: JJId HUX JUHAMUYECKYIO MMaMATh. BgecTtu 3HayeHus B BBIACJICHHYIO
MaMATh C KIaBAATYPHl. YMEHBIIUTE B 2 pa3a 1-yio mepeMeHHYIO.

2. Onmcath 2 yKaszarens Ha BeMICCTBEHHBIH THIT. BRIICTUTH A1 HUX TUHAMUYECKYIO TaMATh. BBecTr 3HaUeHNS B
BBIJICIICHHYIO TIAMSTh C KIIABUATYPHI. YBEIIMYHTE B 2 paza |-y mepeMeHHYIO.

3. Onmcatp 3 ykazaTelsi HA CHMBOJBHBIN TUI. BEIIENHUTE 1715 HUX JHHAMUYCCKYIO TaMsATh. BBecTH 3HaYCHHS B
BEIJICIICHHYIO MTAMSTh C KIIaBHATYPBHI.

4. Onmcath 2 yKa3areis Ha JJOTHYSCKUH TUM. BEIIETHUTS sl HUX JUHAMHYECKYIO MaMsATh. [[prcBOUTE 3HAUCHUS true U
false B BBIIEIEHHYIO TAMSITS.

5. OHI/IC&TB 2 yKasaTteiisd Ha Heﬂb]ﬁ THII. BBI}ICJ'II/ITI) JJId HUX JUHAMUYCCKYIO IMaMATh. HpI/ICBOI/ITB IMMPON3BOJIbHBIC 3HAYCHUSA
B BBIJICJIEHHBIE STUEHKU B ONlepaTOpe MPUCBOCHHUS.

6. OHI/IC&TB 3 yKasaTteiisl Ha BeH_[eCTBeHHBH\/'I THII. BBUICJ'II/ITB JUIA HUX TUHAMHWYECKYIO TaMATh. HpI/ICBOI/ITB IIPOU3BOJIBHBIC
3HAYCHUS B BBIICIICHHBIC STYCUKH B ONIEpaTOpe MPUCBOCHUA. Y MEHBIINTE B 2 pa3a |-y nepeMeHHYIo.



7. Omucath 1 yka3aTenb Ha CAMBOJIBHBIN THII. BBIIETUTD ISl HETO MTUHAMHYECKYIO TaMATh. [IpHCBOUTH POU3BOJIEHOE
3Ha4YCHNE B BBICTICHHYIO YEHKY B OllEpaTOpe IMPUCBOCHUS.

8. OmmcaTp 2 ykazaTels Ha HeNbIi THI. BeIIennTs 11 HUX JHHAMHYECKYIO TaMsATh. BBeCTH 3HaYCHHS B BBIICIICHHYIO
MaMATh ¢ KaBAATyphl. [JOMEHATh MecTaMH MX 3HAYCHUSL.

9. OmmcaTp 2 ykazaTels Ha BEIIECTBSHHBIH THI. BeInenuTs 17151 HUX JHHAMUYECKYIO MaMsATh. BBecTH 3HaYeHNS B
BEIJICIICHHYIO TIAMATh C KIaBHATYpHl. [JOMEHATh MeCTaMH UX 3HAUCHUS.

10. Onucars 3 ykaszaTelns Ha CUMBOJIBHBIN TUI. BBIIENIUTD 11 HUX TUHAMUYECKYIO TaMATh. BBecTu 3HaueHus B
BBIICTICHHYIO MaMATh C KJIaBUaTyphl. [loMeHATh MecTaMu 3HAUEHUS MIEPBBIX 2-X MEPEMEHHBIX.

11. Co3naTh TUHaMUYECKHE MACCUBBI, HCIIONIB3Ys yKa3aTelu. 3alaH OAHOMEpHbI MaccuB a (n). Halitu konndecTBo, Bce
HOMEpA U MPOU3BEJICHUE PJIEMEHTOB MAaCCHBA MEHBIIINX

12. CoznaTh TMHAMUYECKUE MAaCCUBBI, UCTIONB3Ys ykazatenu. [JJaHo 2 maccuBa x(n) u y(m). CKOJBKO pa3 BCTpEeUaeTCst
BTOPOH 3JIEMEHT MEPBOTO MaccHBa X(n) BO BTOPOM MaccuBe y(m).

13. Co3maTh qUHaAMUYECKHE MACCUBHI, HCIIONB3Ys yKa3aTelu. B kakoM U3 IByX NaHHBIX MacCHBOB p (n) q(n) Oobmie
OTPUIATEIEHBIX SJIEMEHTOB?

14. Co3nmaTh qTUHAMUYECKHAE MaCCUBHI, HCIIONB3Ys yKa3zaTenu. [lan maccus p(n).

Kax1p1if oJI0KUTEIBHEIN AJIEMEHT B HEM BO3BECTH B KBajpaT. OCTalbHBIC 3JIEMEHTHI OCTaBUTh MPEKHUMHU.

15. Co3maTh qTUHAMUYECKHAE MaCCHBBI, HCITONB3YS YKa3aTeld. 3aiaH OJHOMEPHBIH MaccuB a (n). Haiitn HoMep mocienHero
AJIeMEHTa MEHBIIETO 3aJaHHOTO YHcia betta, KOINIeCTBO MOJOKHUTEIBHBIX 3JIEMEHTOB U CYMMY 3JIEMEHTOB OOJBIITUX 3.
16. Co3naTh TUHAMUYECKHE MACCUBHI, HCIIONB3Ys yKa3zaTeau. B kakoM U3 IByX HaHHBIX MacCHBOB p (n) q(n) 6omblre
MOJIOKUTEJILHBIX DJIEMEHTOB?

17. Co3naTh qTUHAMUYECKHE MACCUBHI, HCIIONB3Ys yKa3zaTenu. [lano 2 maccuBa x(n) u y(m). CkonpKo pa3 BcTpeyaeTcs
TIEPBBIN AJIEMEHT NIEPBOT0 MaccuBa X(n) BO BTOPOM MaccuBe y(m).

18. Co3naTh TUHAMUYECKHE MACCUBBI, HCIIONB3Ys yKazaTenu. Jlan Maccus r(n).

Kaxxapiii anemenT paBubiii 0 B HeM 3aMeHuTh Ha 1. OcTajabHble OCTaBUTh MPEKHUMU.

19. Co3naTh MTUHAMUYECKHAE MaCCUBBI, HCIIONB3Ys YKa3aTeld. 3a/iaH OJHOMEPHBIN MaccuB a (n). HaliTu HoMep mocienHero
9JIEMEHTa PaBHOTO 5 M IIEPECTaBUTh €r0 C IEPBBIM 3JIEMEHTOM MaccuBa. HaliTu cpeqHee apudpMeTHIECKOE 3IICMEHTOB
MaccuBa 0OOJIBIIMX 3aJaHHOTO YKciia alfa.

20. Co3aTh TUHAMUYECKHE MaCCUBBI, HCIIONB3Ys YKa3aTeld. 3a/iaH OJHOMEPHBIH MaccuB a (n). Haiitu HoMep mocnenaero
I0JIOXKUTETILHOTO 3JIEMEHTA U IIEPECTaBUTh €ro C MEPBBIM AIEMEHTOM MaccuBa. HallTH KOJIMYECTBO U CYMMY 3JIEMEHTOB
OTpHUIIATEIHHBIX MaCCHBA.

Jabopamopnas paboma 4. @yuxyuu.

1. Mansr gucna a,b,c,d. [Tomyunts x=max(a,b), y=max(c,d), z=max(x,y).

Brrancenne max(k,m) (6onpmero n3 apyx umncen k,m) opopmuts GpyHKIHEH.

2. Odopmuts GHyHKIHMIO step(X,n) OT BEMIECTBEHHOTO X H IEJIOTO N, BEIYUCIIAIONIYIO (Yepe3 MOCIeJ0BaTEIbHOE
YMHOXEHHE) XN ¥ IPOBEPHTH €€.

3. JlaHbl KOOpAMHATHI BEPIINH JIBYX TPEYroJbHUKOB. ONpenesuTh, Kakoi 13 HUX UMeeT OOJbLIYIO IuIonaas. Beruncienue
IUIOLIAIN TPEYTOJIbHUKA IO KOOpANHAaTaM 0(hOPMHUTh (PyHKIMEH.

4. JlaHbl yeThIpe HaTypajJbHBIX yncia. Haiitn Haumenbmee odmee kpatHoe (HOK) st aTux yersipex yucen. [Tonck HOK
JIBYX 4Hcesl 0pOPMUTH (QYHKITHEH.

5. JlaHbBI KOOPIMHATHI N TOYEK Ha IJIOCKOCTH B BUJIe MacuBoB X, Y.

Haiitu Hanbomnee n HanMeHee ynaleHHbIe TOUYKH. BEIUICICHIE pacCTOSHIS MEX Ty apoil Touek 0(hOpMUTh (HYHKIIHEH.

6. laHBI OTpE3KH a,b,c,d. JI71st Kaxk1o#t TPOHKHM STHX OTPE3KOB, U3 KOTOPHIX MOYKHO ITOCTPOUTH TPEYTOJIBHIK, HAalleYaTaTh
IUTOIIAAb JAHHOTO TPEYTOJMbHUKA. BEUHCIIeHNe UI0Maay TPEYyTroIbHIKA 110 3aJaHHBIM CTOPOHAM X,Y,Z C TIPOBEPKO
CYIIIECTBOBAHMSA TAKOTO TPEYTOIHHUKA OPOPMHTE (PYHKIIUCH.

7. PaccuuTaTth MONHYIO MOBEPXHOCTH TPEYTOIbHOM MAPaMUIbI, 3aJaHHOH KOOpAMHATAMH CBOUX BepmuH. J{is
OIIpEICTICHUS PACCTOSIHUS MEXK/y TOUKaMH B IIPOCTPAHCTBE 0POPMHUTH QPYHKIIHIO.

8. Jlano uwucino n. [Tomyuuts Bce IpocThie AeTUTENH 3TOro Yncia. [Ipoueaypy pacno3HaHus MpocToro yucia oGpopMuTh
otaensHo. (HamoMHMM, 9TO MPOCTHIM HAa3BIBACTCA YHUCIIO0, KOTOPOE HE UMEET IeTOYNCICHHBIX ACIUTENeH, KpOME €AUHUIIBI
U camoro ceos).

9. CocTaBuTh IIpOrpamMmy, KOTOpast YMCII0, 3aJlaHHOE B IECITUYHOMN CHCTEME CUHCIIEHUS, TIePEeBEIeT B: a) ABOUYHYIO
cUCTeMy CUMCIIeHHsT; 0) BocbMepryHY0. [lepeBo/] B KaX/IyI0 U3 CHCTEM CUUCICHHUS OOPMUTD OTAENbHON (QyHKINEH.

10. JIaHBI KOOPIMHATHI BEPIIHH TPEYTOJbHUKA Ha IJIOCKOCTH M KOOPAWHATHI TOUYKH BHYTPH Hero. Haiitn MuHMManbsHOE
paccTosiHAE OT 3TOW TOYKH IO CTOPOHBI TPEYroidbHUKA. OPOPMHUTE BRIYUCICHUE PACCTOSIHHS OT TOUKH JIO TIPSIMOMA
OTIENEHOW (DyHKIIHCH.

11. HaiiTi BEICOTBI TPEYTOIBHAKA, 33IaHHOTO KOOPIMHATAMH CBOMX BEPIIHMH. YKa3aTh HANMEHBIIYIO U3 HUX. J{7s
OTIPE/ICIICHUS] CTOPOHEI TPEYTOJIbHUKA 0()OPMUTE OTACIBHYIO (HYHKIIHIO.

12. Harncate QyHKIMIO, KOTOPask BEIYMCISIET CONPOTHUBIIEHHUE LIETIH, COCTOSIIEH U3 TpeX MPOBOAHUKOB. [lapamerpamu ee
SBJISIFOTCS 3HAYCHUS CONPOTHUBIICHNH, a TaXOKe THIT COSAMHEHUS — ITOCIIe0BATEeIbHOE WK NapajuienbHoe (mudpamu 1 nmm
2). IlpoBeputs ee B paboTe, HAKCAB MIPOTPAMMY C €€ HCIIOIB30BAHNEM.

13. Hammucatp mporpaMmy Uil BEIYUCICHAS KOCHHYCA yTIiIa MEXIY BEKTOPaMH, 3aJaHHBIMH CBOMMH KOOPAWHATAMHU
(cxanmspHOE MTPOU3BEACHUE BEKTOPOB JIEIUTCS HA IPOU3BEICHUE MOIYJICH ATUX BEKTOPOB). JlJIs BEIYMCIICHHUS CKATSIPHOTO
MIPOU3BEACHUS H MOIYJISI BEKTOPa OOPMHUTE OTACTBHYIO (PYHKIIHIO.



14. Hanncats QyHKINIO, KOTOpasi BEIYUCISIET JOXOA O BKJIaAy. MICXOAHBIMU JaHHBIMH AJISL (QYHKIIUH SBIISIOTCSL:
BEITMYHMHA BKJIaJa, MPOIICHTHAs CTaBKa (TOJOBBIX) M CPOK BKJIaaa (KoindecTBO AHEH). [IpoBepuTth ee B paboTte, HamucaB
MPOTpamMMy C €€ UCIIOIb30BaHUEM.

15. Harncats QyHKIHMIO, KOTOpask BO3BpAIIacT IpeoOpPa3oBaHHYIO K BEPXHEMY PETHCTPY CTPOKY, HOIyUCHHYIO B KAU€CTBE
apryMeHTa (T.e. BMECTO MaJIBIX OYKB BBIBOJUT CTPOKY 3ariIaBHBIMH OykBaMu). OyHKIUS JOJDKHA paboTaTh Kak s
JATUHCKUX, TaK U I pyccKux OykB. [IpoBepuTh ee B paboTe, HanmmMcaB NporpaMMy € €€ UCHOIb30BAHUEM.

16. Hantncatps QyHKIMIO penieHns KBaJpaTHOTO ypaBHEHHUs. VICX0JHBIMU TaHHBIMU JUIS TIOANIPOTPAaMMBI JIOJDKHBI OBITh
K03(h(pUIIMEHTHI ypaBHEHHMS, @ BbIAABAaTh NOANPOrpaMMa JJOJDKHA COOOIIEHHE O TOM, €CTh KOPHU MJIM HET KOpHEH, NX
KOJIMYECTBO U MX 3HaueHue. [IpoBepsTs BBoAMMBIE qaHHble (K03 GHULKEHT pH X 2 HE A0JDKEH ObITh HyJeM). [IpoBepuTsb
ee B paboTe, HAIMCaB MPOrpaMMy C €€ UCIIOIb30BAHHEM.

17. JlaHbl ueThipe HATYpalbHbIX uncia. Halitu Hanbonbimii o6muit nenurens (HOJI) st atux yersipex uuncen. [louck
HO/I nByx uncen opopMuTh HyHKIMEH.

18. Hano HarypansHOe ymciio n. Cpenu uucen 1,2,...,n HAUTU Bce T€, KOTOPHIE MOYKHO MPEACTABUTh B BUIE CYMMBI
KBaJpaToB JBYX HATypalbHBIX yrcell. (OnpenenuTs QyHKIHIO, TO3BOISIONIYIO PACIIO3HABATH ITOJHBIE KBAAPATHI. )

19. Haunsl pelictButenbHble yncia x1, yl, x2, y2,..., x10, y10. Haiitu nepumeTp 1ecATUYroJbHUKA, BEPIIMHBI KOTOPOIO
HMEIOT COOTBETCTBEHHO KOOpauHATHI (X1, y1), (X2, y2),..., (x10, y10). (Onpenenuts GyHKIIHIO BEIYUCICHIS PACCTOSHUS
MEXAY OBYMS TOYKaMH, 3aJaHHBIMA CBOUMH KOOPAWHATAMH. )

20. JIaHO HaTypaNbHOE YHCIIO N. BEIICHUTD, IMEIOTCS U CPEX YUCeN 1, n+1,..., 2n OJIU3HENH, T.€. MPOCTHIC YUCIIA,
Pa3HOCTh MEXAY KOTOPBIMHU paBHa ABYM. (OmpenenuTs Mporenypy, O3BOISIONIYI0 PACIIO3HABATE IPOCTHIE YHCIIA.)

B sty caenyromux 3a1a4ax noTpedyeTcs COKpaTUTh OOBIKHOBEHHYIO Ap0o0b pesyibTaTa. [Ipouenypy cokpaiieHus 1poou
0(OpMUTH B BUJE OTAENBHON (PYHKINYU (HATOMHHUM, YTO JUIsl 3TOI'0 HY>KHO MCKaTh HAMOONBIINIT 00Nt NeTuTeNb s
YUCIIUTENSI U 3HAMEHATES IPOOH ).

21. CocTaBuTh IPOTPaMMYy JUIS CIIOKEHUS IBYX OOBIKHOBEHHBIX Ipobeii a/b + c/d.

22. CocTaBHUTh TPOTPAMMY JUISL BBIYUTaHUS IBYX OOBIKHOBEHHBIX Jipobeii a/b — c/d. -23. CocTaBuTh IporpamMMy Auist
YMHOEHUS IBYX OOBIKHOBEHHBIX Jipobeit a/b*c/d.

24. CocTaBHUTh IPOTpaMMYy JUISL A€IEHHs IBYX OOBIKHOBEHHBIX 1podeii a/b:c/d.

25. CocTaBHUTh IPOTPaMMYy JUIsl BO3BECHNUS B CTETIEHb OOBIKHOBEHHON JIpo0u.

Jlabopamopnas paboma 5. Cmpykmypul, 00be0uHeHUsA U nepevucieHus.
B 3amagax | — 4 oguHAKOBOE HAYaJI0 YCIOBHS 3aJaduu:
Jan cnmcok ygantuxcs u3 10 3amuceit. Kaxxpast 3anmce mMeet mosist: pamruiis, nMsi, HoMep Kiiacca, OykBa Kiacca.
1. Haiitn ogHOaMmiIbIieB, 00ydJaronuxcs B OJHOM Kiacce.
2. Haiitu Te30k (0AMHAKOBBIE UMEHA), 00YJAIOMUXCS B OJHOM Kilacce.
3. Haiiti 1ByX y9amuxcsi, y KOTOPBIX COBIAJAIOT UMS M (haMuIIus.
4. BeiBecTr (haMHIHIO 1 TIEPBYIO OYKBY UMEHH JJISI BCEX YICHHKOB YKa3aHHOTO M3BHE KJlacca.
B 3agauax 5 — 8 ognHakoBOe HayajIo ycloBUS 3a7aun
Barax naccaxxupa xapakTepHu3yeTcsl KOJIMYEeCTBOM Belllei (Lienblid THIT) 1 00IIKMM BecoM Bellel (BelecTBeHHbIH TvIl). Jlan
CIIMCOK U3 CBeJIeHUH 0 Oaraxe 10 maccaxupos.
5. Haiitn Garax, cpeqHHi BeCc OHOW BELIH, B KOTOPOM oTiiMdaercs He Oojee, yeM Ha 0,3 Kr oT 00mIero cpeHero Beca
OJIHOM BeIllX TI0 BCEMY CIIHCKY.
6. Haiitn uncio nmaccaxupoB, IMEIONIUX OoJIee IBYX BeIlei.
7. Uncno naccaxupoB, KOJIMUECTBO BEIIEH KOTOPBIX MPEBOCXOIUT CPEAHEE YHMCIIO BELEH IO BCEMY CIIHCKY.
8. BBIACHUTB, IMEETCS JIN MTACCaKUp, Oarax KOTOPOTO COCTOUT M3 OJHOW Bemu BecoM Menee 30 Kr.
B 3agauax 9-10 oguHakoBoe Hayajao ycJIOBUS 3aJauu:
Criucok KHUT coctouT U3 10 3ammceif. 3amich coepKUT Mo paMuins aBTopa (THII string), Ha3BaHWE KHUTH (TUTT
CTpOKa), TOJ U3AaHUS (THI LEJbI).
9. HaiiTi Ha3BaHUs! KHUT JAaHHOTO aBTOpPa, MU3aHHBIX ¢ 1960 r.
10. Onpenenuts, UMEIOTCS JIM KHUTH ¢ Ha3BaHHeM «/H(popmaTHKa» U eciu Aa, TO COOOIIUTh ()aMUIIUK aBTOPOB, TOJT
W3JaHUSI OTUX KHHUT.
B 3amgauax 11-16 onnHakoBO€ Ha4YaJl0 YCIOBUS 3a/1a4H:
Jana cTpykrypa, 3anatomas aaty Buna: Struct date {int day; int month; int year;}; [Toab3ysich TaKMM CTPYKTYPHBIM THIIOM,
COCTaBHUTh POTPAMMY, OTIPEIENAIONIYIO:
11. maty cnemyromero (OTHOCHTEIEHO CETOIHSAIIHETO) [THS,
12. gaty npeablayuiero aHs;;
13. gaty, KOTOpast HACTYNUT Yepe3 m JIHEH;
14. naty, KoTopas ObLIa 32 M JHEH 0 CErOAHANIHETO JHS;
15. 9ucio cyTok, Mpomeamux ot 3aganHoi aatel d1 go matsr d2;
16. neHp Hememy, BRIMAAAONINHA Ha naTy d1, eclin H3BECTHO, UTO B MIEPBEIH JCHD HAIICH SpBI ObLT IIOHEICIEHUK.
B 3amauax 17—18 omuHakoBoe HAYalIO YCIOBUS 3a/1a4H:
Jana cTpykTypa, 3amatomas Bpems, Buaa: struct time { int hour; int min; int sec;}; [Toip3ysAch TaKUM CTPYKTYpHBIM
TUIIOM, COCTaBUTh IIPOrPaMMY’:
17. onpeaenstonryro NpeAmecTByeT 1 BpeMs t1 Bpemenu t2 (B mpeaenax CyTokK);
18. mpucBauBaronryto nmapamerpy tl Bpems, Ha 1 cex Gombiiee BpeMeHH t2 (Y4ecTb CMEHY CYTOK).



B 3amauax 19-20 onmnHaKoBOE HAYAJIO YCIOBHS 3a/1a4H:

Jan crimcoxk yuarmuxcs u3 10 3amucedt. Kaknas 3anmvcy umeeT mosist: Gpamuiiust, UMsi, HoMep kiacca (Tosibko 8- u 10-e
KJIACCHI):

19. BEIBECTH OTHETHHO YICHUKOB 10-X KJIaCCOB;

20. BBIICHUTH, Ha CKOJIBKO YEJIOBEK B 8-X Kiraccax OoJbIle, 4eM B 9-x.

B 3amagax 21-25 onmHaKOBOE HA4AJI0 YCIOBHUS 3a/1a4H:

Han crimcoxk ywamuxcs u3 10 3amuceit. Kaxxaast 3anuch uMeeT mosisi: (paMusivs, UMsI, HOMEp KJiacca, OICHKH 0 TPeM
peaMeTam:

21 BBIBECTU OTACJILHO OTJIMYHUKOB [JIs1 YKa3aHHOT'O U3BHE KJIaCCa;

22. BBIBECTH OTJCIHHO JBOCYHUKOB (XOTsI OBbI OJTHA TBOWKA) JIJIsl YKA3aHHOT'O M3BHE KJlacca;

23. BBIBECTH OTJEIIBHO «XOPOIIMCTOB) (OLIEHKHU 4 U 5) /1 yKa3aHHOTO U3BHE KJlacca;

24. BBIBECTH OT/ACIHLHO «TPOCUHUKOBY» (MMeeTCsl XOTs ObI 0JJHa TPOiiKa, HO HET JBOEK) JUIsl YKa3aHHOTO M3BHE KJIacca;
25. BBIBECTH CIHCOK BCEX YICHHKOB C YKa3aHHEM CPEIHETro 0ajuia s KaKIoro.

Tema 6. Kinaccbl 1 00bEKTBI

Tema 7. KOHCTPYKTOPBI U 1eCTPYKTOPBI

Tema 8. Ileperpy3ka onepaTopoB

Tema 9. Haciienosanue 1 BUPTyajibHble QyHKUUH
Tema 10. [IIad10HBI

Jabopamopnas paboma 6. Knaccol u o6vexkmut 6 C++
Hean. [ToayuuTs NpakTHYECKUE HABBIKY peann3anuu kiaccoB Ha C++.

OcHoBHoOe cogep:kaHHe padoThl.
Hamucats nporpamMmmy, B KOTOpOﬁ CO3Jal0TCA U paspylIaroTCs OG’LCKTLI, OIMPCACIICHHOI'O IMOJb30BATCIIEM KJlacca.
BrimonHuts HCCICA0BAHNEC BbI3OBOB KOHCTPYKTOPOB U JCCTPYKTOPOB.

Ilopsinox BeINOJHEHHS PAGOThI.
1. OmnpenenuTh NOJIb30BATENbCKUI KIACC B COOTBETCTBUH C BAPUAHTOM 331aHHs (CMOTPHU MPHIIOKEHHE).
2. Onpenenuts B Klacce CIEAYIONNe KOHCTPYKTOPBIL: O3 mapaMeTpoB, C napaMeTpaMH, KOHMPOBAHHUSI.

3. OmnpenenuTh B KJIacce AeCTPYKTOP.

4. OnpenenuTh B KJIacCe KOMIIOHEHTEI-GYHKLUMY IJIS [IPOCMOTPAa M yCTAHOBKH MOJEH JaHHBIX.

5. Onmpenenuth yKkazareib Ha KOMIOHCHTY-(YHKITUIO.

6. OnpeenuTh yKazaTeiab Ha dK3eMIUTIp Kiacca.

7. HamumcaTh NEMOHCTPAallMOHHYIO TMPOTPaMMy, B KOTOPOM CO3MAIOTCA W pa3pymaloTcs OOBEKTHI
MONB30BATEIBCKOT'O KJIACCA M KAaXIBEIM BEI3OB KOHCTPYKTOpPA W JECTPYKTOPa COMPOBOXKAACTCS BBIIAUEN
COOTBETCTBYWIETro COOOueHHs (KaKoi 00BEKT KaKOH KOHCTPYKTOP WIH ASCTPYKTOP BBI3BAM).

8. TlokazaTe B mporpaMMme HCHOJNB30BaHME ykKas3aTesys Ha OOBeKT M yKasaTeni Ha KOMIIOHEHTY-
(byHKIHIO.

Mertoauueckue yKka3aHusl.

1. IIpumep onpeaesieHus KJjiacca.

const int LNAME=25;

class STUDENT{

char name[LNAME]; /] aMs

int age; // BO3pacT

float grade; // pedTuHr

public:

STUDENT(); // KOHCTpYKTOp 0€3 MapamMmeTpoB

STUDENT(char*,int,float);  // koHCTpyKTOp € mapaMeTpamu
STUDENT(const STUDENT&); / KOHCTpYKTOp KOIMPOBaHUS
~STUDENT();

char * GetName() ;

int GetAge() const;

float GetGrade() const;

void SetName(char*);

void SetAge(int);

void SetGrade(float);

void Set(char*,int,float);

void Show(); };

Bosnee npodeccroHanbHO onpeesieHne MoJisi name THIIA YKa3aTelb:



char* name. OHAaKO B 3TOM ClTy4ac peasim=3auysa KOMIOHEHTOB—(QYHKLMUM Yy CIOKHICTCS.
2. Tlpumep peann3anuu KOHCTPYKTOPA ¢ Bblaveiil coo0uIeHns.
STUDENT::STUDENT(char*NAME,int AGE,float GRADE)
{
strcpy(name,NAME); age=AGE; grade=GRADE;
cout<< \nKoHCTpyKTOp ¢ mapaMeTpamMu BBI3BaH sl 00bEKTA

<<this<<endl,

}

3. Caenyer mnpeaycMoTpeTb B NporpaMMe BCe BOBMOXHEE CHOCOGH BE30Ba KOHCTPYKTOpa
konupoBaHusi. HamoMmHaeM, 4YTO KOHCTPYKTOP KOMMPOBAaHHUS BHI3BIBAETCH:

a) TIpY UCTIOJIh30BaHUH 00BEKTA JUISI HHUITAATH3AINH IPYToro 00beKTa

ITpumep.

STUDENT a(“MBanos”,19,50), b=a;

0) korma oOBEKT MepeaacTcs QYHKIMH 10 3HAYCHUTO

ITpumep.

void View(STUDENT a){a.Show;}

B) IIPU MOCTPOCHUH BPEMEHHOTO 00BEKTa KaK BO3BPAI[AEMOr0 3HAYCHUS (DYHKIMH

Ipumep.

STUDENT NoName(STUDENT & student)

{STUDENT temp(student);

temp.SetName(“NoName”);

return temp; }

STUDENT c=NoName(a);

4. B mporpamMe HeoGX0AHMO NpPeIyCMOTPETh pa3MelleHHe OOBEKTOB KaK B CTATHYECKOW, Tak M B
AMHAMHYECKOil MaMsITH, a TAKIKe CO3JaHHe MACCHBOB 00BHEKTOB.

IIpumepsl.

a) MacCHUB CTYIEHTOB Pa3MEIIAeTCs B CTATHUECKOMN MaMsITH

STUDENT gruppa[3];

gruppa[0].Set(“HBanos”,19,50);

U T.1.

Wi

STUDENT gruppa[3]={STUDENT(“NBanos”,19,50),
STUDENT(“TlerpoBa”,18,25.5),
STUDENT(“Cunopos”,18,45.5)};

0) MaccHB CTYJCHTOB pa3MelaeTCs B ANHAMUYECKOMN MaMsITH

STUDENT *p;

p=new STUDENT [3];

p-> Set(“MBanor”,19,50);

U T.J.

5. Ilpumep HCNOIB30BAaHNS YKa3aTeslsd HA KOMIIOHEHTHYHO (pyHKIIO
void (STUDENT::*pf)();

pf=&STUDENT::Show;

(e[1]-*pH0;

6. [Iporpamma ucnoJib3yer Tpu daiija:

* 3aTOJIOBOYHEIN h-daiin ¢ onpeneneHuem kacca,
* cpp-(haiin ¢ peann3anuei kKiacca,

* cpp-aii IeMOHCTPAIIMOHHOM MPOrPaMMBI.

JUis  mpenoTBpalleHUs MHOTOKPATHOTO BKIIOYCHHS —(Daiina-3aroioBka  CIEAYyeT HKCIHOJIb30BATh JIHPCKTHBBI
mpernporeccopa

#ifndef STUDENTH

#define STUDENTH

/l mogyns STUDENT.H

#endif



Coaep:xanue oT4eTa.

1. TUTYJBHBIN JIUCT: HA3BaHUE AMCUMILJIMHEL; HOMEP ¥ HaMMeHOBaHue paboThl; paMuins, UMs, OTYCCTBO
CTY/ICHTA; 1aTa BBIIOJIHEHHUSI.

2. TlocranoBka 3amaun. CinenyeT NaTh KOHKPETHYI [IOCTAHOBKY, T.e&. YyKasaTh, KAKOH KIAacC NOJDKEH
OBITh pCalM30BaH, KAaKMEe IOJIXKHEl OHTbH B HEM KOHCTPYKTOPBI, KOMIIOHCHTHI-YHKIIUY H T.]I.

3. OmnpenesieHre MoJIb30BaTEIhCKOTO KJIacca C KOMMEHTAPHUSIMHU.

4. Peanu3aiysi KOHCTPYKTOPOB U JECTPYKTOpA.

5. dparMeHT MpoOrpamMMebl, MOKA3bIBAIONINIA MCIOIB30BAHUE YKa3aTelis HA OOBEKT W yKaszaress Ha (YHKIHUIO C
OOBSICHCHUCM.

6. JIucTUHT OCHOBHOW MPOTPaMMBI, B KOTOPOM JIOJDKHO OBITh YKa3aHO, B KAKOM MECTE M KaKOW KOHCTPYKTOP WA
JIECTPYKTOP BBI3BIBAIOTCSL.

Ipunoxenue. Bapuanrtel 3a1anuii.
Onucanus YIEHOB - TaHHBIX M0JIb30BaTeIbCKUX KIACCOB

1. CTYAEHT

uMst — char* 2. CIIV KA

Kypc — int ums — char*® 3. KAIPBI

nox — int(bool) BO3pacrT — int nmst — char*
pabounii cTaxk —int  HOMEp mexa — int

4. U3JIEJINE paspsiza — int

ums — char* 5. BUBJIMOTEKA

mudp — char* nMms — char* 6. OKBAMEH

KOJIMYECTBO — int aBTOp — char* uMs cTyaeHTa — char*
crouMocTs — float mara — int

7. AIPEC OLIEHKa — Int

nms — char* 8. TOBAP

ynwuma — char* nms — char* 9. KBUTAHLIUA

HOMep JoMa — int KOJIMYECTBO — int HOMep — int
croumocth — float ~ nmarta —int

10. HEX cymma — float

ums — char* 11. IEPCOHA

HavaJ bHUK — char™® ums — char* 12. ABTOMOBEWJIb

KOJIMYECTBO BO3pacT — int Mapka — char*

paboTaromux — int moxt — int(bool) MOIITHOCTh — int

croumocs — float

13. CTPAHA

nms — char* 14. )KUBOTHOE

dhopma nMms — char* 15. KOPABJIb

npasyeHus — char*® Kiacc — char* ums — char*

wiomanp — float cpemHuii Bec — int BOJIOM3MEIICHHE — int

THII — char*

Jabopamopnas paboma?7. Koncmpykmopuot u decmpykmopul.

Heau padoTsi:

1.OcBoUTh Ha MPAKTHUKE CO3JaHKE MOJIb30BATEIbCKUX TUIIOB.

2.BBIACHUTH HA3HAYEHHWE U MPHUHIUNBI pPabOThI KOHCTPYKTOPOB M JIGCTPYKTOPOB, & TAKKE IKCICPUMEHTAIBLHO
ONPEJENIUTh CUTYallMU KOTJa OHU BBI3BIBAIOTCSI.

3.BrrsicHUTh BIUsSHEE crienu(UKaTopa TOCTYIa Ha JOCTYIMHOCTH MOJICH M METOI0B BHYTPHU M U3BHE KJ1acca.

3aganue:

1.Co3nats kmacc "CryaeHT" cofepKamiyro Ciaeayonie moJs:

*HMSI CTyJICHTA

*OTYECTBO CTY/ICHTA

*(haMUIIHIO CTY/ICHTA

*T0Jl POKICHUS

erpymnmna

2.0npenenuTh KOHCTPYKTOP s MHHALNUANW3AIUHA TMOJIed Mo ymondaHuro. OmnpenenuTh
KOHCTPYKTOp C MapaMeTpaMu u AecTpyKTop. HamucaTs TecTOBEIM puMep.

3.lo6aBuTh B Hauase Kiiacca cnenu(ukaTop noctymna private. 3amyctuTh nporpammy. Kakue



BO3HUKIH IIpo0IeMbI? B Kakux IMEHHO MecTaxX MpOTrpaMMEI U K YeMy 3alpelleH JOCTYI?

[Touemy? Kak ucnpaBuTh BO3HHKIIIEE TTOJIOKEHUE?

4.Hammcats wHTEepQeiicHble (QYHKIHH TOCTyNa K MOJSAM Kiacca (MOJMy4YHTH/3aJaTh 3HAUYCHHE IIOJIS), BBIHECS IOJS B
CEeKITMIO private, pa3pemmB JOCTYN K KOHCTPYKTOpaM, IECTPYKTOpaM U HHTEPPEHCHBIM (yHKIHSAM.

5.IIpoBecTH Te ke ASUCTBHS, YTO U B 3aJaHNK 4, HO UI3MEHUB private Ha protected. B yem pasHuiia Mmexxry HUMA?
6.BHecTH B KOHCTPYKTOPHI M JECTPYKTOP BBIAAYy COOOIIEHHIA HA SKpaH O TOM, Kakas (yHKIHS ObUTa BbI3BaHA. B Havane u
KOHIIC OCHOBHOM IPOTPaMMBbI IOCTABUThH BBIJAYy COOOINCHUIA O HAayale W KOHIE IpOrpaMMbl.  BBIACHHTH Koraa
MPOUCXOJUT BBHI30BOB KOHCTPYKTOPOB H JACCTPYKTOPOB.

7.100aBUTh B KJIACC CBOMCTBA JJIsl HHKATICYJISIIMH TOJICH.

8.PesynpTathel m1abopaTopHOil paboThl 0(OPMHUTE B BHJIE IIPOTOKOJIA.

KoHnTpoabHBIe BONPOCHI:

1.HazHaueHne KOHCTPYKTOPOB H JECTPYKTOPOB.

2.Korna BBI3BIBAIOTCSA KOHCTPYKTOPHI M AeCTPYKTOPHL. [logeMy caenmaHo TakuM oOpazom?

3.B gem oTimums Mexny crerudukaTopaMu JOCTyma private, protected, public ecnu kiacc He Haciexyercs ?
4.3aueM HyXHBI HHTEep(EHCHBIC QYHKINN?

5.Haznauenust v npuHIMI (HyHKIMOHUPOBAHUS CBOMCTB.

Jlabopamopnas paboma 8. Ilpozpammuposanue na C++ ¢ ucnonvzosanuem knaccos. Ilepezpysxka onepamopos
Ilean padoThi: 3HAKOMCTBO ¢ 00BEKTHO-OPHEHTHPOBAHHBIM ITPOTrpaMMupoBanneM B C++. Mzydenne oOmux NOHATHI 0
KJIaccax - 1o Kacca, MeTo/Ibl KiIacca (KOHCTPYKTOp, AECTPYKTOp U Apyrue Metoasl) [1, c. 264-289].

W3yueHne BO3MOKHOCTH Ieperpys3ku onepatopos B C++ [1, c. 294-303].

3ananue. CornacHo Bapuanty (1a61.16.1) 3ananus Hanucath NporpamMMy Ha sizbike C++.

Tabmuma 16.1. BapuaHThl HCXOIHBIX JaHHEIX JUIS IAOOPAaTOPHOM paboThI

Bapunanr 1
Knace Yaenst Memoodsi Onepamopsi nepezpyiu
Kaeea
Kommnexcioe  |[eficten-  |Koncrpykrop, Crnosenne (+), BlMHTAHHE (-),
HHCIO B TENLHAA X W | AECTPYETOP, MeTo] | ymHomenue (*), nenenme (/)
anredpanqeckoil |MHUMAd ¥ |BRMHCAEHHS  MOJYIH | KOMILIEKCHBIX YHCEl,
hopMe a = x+ y-i |MACTH ROMIUIEKCHOIO MHCIA W |YBEIHYEHHE — HA 1 (++)
qHCIa “a | meron BeiBoja|ACHCTBHTENLHOM, MHHMOH
KOMIUIEKCHOrO wuena  [HacTH
Hexoonwe dannse Pezynsmams
) S 2 g o b+e i
a b ocd KOMILICKCHBIC ) p _ 3y 271 b.4 . Haiitn MOIYIE YHena K.
qHCa a
YeenuunTs Ha 1 1eACTEHTENBHYH H MHHMYH) 4acTh R
Bapuaur 2
Knace Yienw rracca Memoode Onepamopsi REpepyIku
ObeikHoBeHHAas | Uncnurens u Kouerpykrop, Cnosenne (+), BEIMUTAHHE
JApodh JHAMEHATENE  |JECTPYKTOP, MeTod  [(-), yMHOmeHHe (*),
cokpameHue apobu, |aenexue () apodeii
METO]] BRIBOJAA JPODH
Hexodnste daunsie Pezynomammt
ac e gk a ¢
Jads npodu YRR R T (e k
P brd'f h'l |z b d | ‘;— ?\EH& IKPAH BLIBECTH
£ W1 A

I

HECOKPAEHHYH W COKpALEHHYHO Apods £




Bapuaur 3

MATPHLLLL,
AMEMEHTEI
MATPHLE

Knace |Yaenwt knacea Memoos Onepamopel Repepyiku
Bektop |3 KoHerpykTop, AecTpykTop, Cnomenne (+), ckanspHoe
OPEMOYIOIEH  |METOM BEIBOJA BEKTOPA, (%) ¥ BekTOpHOE (*)
Bl METO/L BHIMHCIEHHA JUTHHBI MPOH3BEEAECHHA BEKTOPOE
JIEKApPTOBLIE  [BEKTOpA
KOOPJIHHATE
Hexoduwsle dannme Pesyasmanmot
a={x.dy, -} r=fa+h)xe; f=fa+tche
b={byby b} Haiiti IHHEI HCXOJIHBIX H PE3YVILTHPYIOUIETO BEKTOPOB
C={Cn,Cn 02
Bapunant 4
Knace Hnens knacca Memodst Onepamopn nepezpyicu
Marpuua | PasmeprocTs Konctpykrop, aectpykrop, | Caosenne (+), BRMATAHHE

METO/L BEIBOAA MATPHILEL,
METDJ BEIMHCIICHHA
CIPEACIHTENA MATPHLELD

(-), yMHOmeHHe (*) 2-x
MATPHL, YMHOKEHHE
MATPHLE! HA YHCIO

Hexoousie dannbie

Pesyasmanit

A= s 1 T C=2(A-B)(A* + B)
10 -2 1
Haiiru |C
w0 1 2/
B={2 4 1}
310 ‘
\ 2 1)
Bapuanr 5
Knace Yienst knaccea Memopodw Onepamopst nepezpy3su
[pamasn Koopansars Konerpyxrop, [Iposepka napannensHOCTH
JIBYX TOYEK JECTPYKTOP, METOL 2* npameix (| |}, onpenenenune
fxlyl)w(x2,¥2) |BeiBOAA YPABHEHHA YIJIA MEAAY 2-MA NPAMEIMH
npAMoii (%)
Hexoonwe dannsie Pezyrsmans
[lpaman AB: BrisecTH ypasHEHHA NPAMBIX THHAI. Ecnm npamee
Afxa,ya), Bixb,yh) HE MApaIEILHEL, TO HARTH H BRIBECTH YO MEAIY
[paman CD: HHMHE
Cixe,yve), Dixd,yd)

Jlabopamopnas paboma 9. Hacneoosanue. Bupmyanvnvie pynkyuu. Ilonumoppuzm

Llens 3amanus:

1)

Studio.

2)
3)

Xo00 pabomut
3agaua
bazoBbiit kiacc:
MAIINHA
TOproBasi_Mapka - string
YHCIIO_IWJIHHIPOB - int
MOIIHOCTE - int

Coznate npomsBoubIi kiacc [PY30BUK, nobaBuB B HEro XapaKTEpPHCTUKY TPY30II0IHEMHOCTH

Ky30Ba TUNA int.

1.

Co3znanne KOHCOJFHOTO MPHIIOXKEHHSI, COCTOSIIETO N3 HECKOJBKIX (hailyIoB B CUCTEME IporpaMMHUpoBanus Visual

Co3manne uepapxun KIaccoB ¢ HCIOIb30BAaHUEM MIPOCTOTO HACIEIOBAHUS U aOCTPAaKTHOTO Kilacca.
N3zydyenne noaumopdusMa 1 BUPTYaTbHBIX METOIOB.

Co3aath mMycTON TPOEKT.

2. Jlo6asuth B mpoekT knacc Object.

3. B ¢aiin Object.h BBecTH cnieyrommee onucanue abeTpakTHOro Kiacca Object:

class Object

{
public:

#pragma once

Object(void); public:
~Object(void);
virtual void Show()=0;//aucto BupTyansHas GyHKIHS




4. ®aiin Object.cpp OCTaBUTH 6€3 H3MEHEHHUSL.

5. Ilo6asuts B npoexT kiacc Car, yHacleoBaHHbI# oT kiacca Object. B k1acce nepeonpenenuTs

MeTo 1 Show().
6. B (aiine Car.h 10/mKHO OBITH CleIyIOIIEE OMUCAHKE Kilacca
#pragma once
#include "object.h" #include
<string> #include
<iostream> using namespace
std; class Car:
public Object
{

public:
Car(void); public:
virtual ~Car(void);

void Show();//pyHKIus 111 TpOocMOTpa aTpruOyTOB KIiIacca ¢ IoMoIIbio ykazartens Car(string,int,int);

Car(const Car&);

string Get_mark() {return mark;} int

Get_cyl(){return cyl;}

int Get_power() {return power;} void

Set_mark(string);

void Set_cyl(int); void

Set power(int);

Car& operator=(const Car&);

friend istream& operator>>(istream&in,Car&c); friend ostream&

operator<<(ostreamé&out,const Car&c);
protected:

string mark; int

cyl;

int power;

7. B oaiine Car.cpp T0JKHO OBITH CIEAYIOLIEE OIIPeAEICHIE METOIO0B KIacca
#include "Car.h"

Car::Car(void)

{
mark="
cyl=0;
power=
0;
}
Car::~Car(void)
{
}
Car::Car(string M,int C,int P)
{
mark=
M;
cyl=C;
power=
P;
}
Car::Car(const Car& car)
{

mark=car.mark;
cyl=car.cyl;
power=car.power;

void Car::Set_cyl(int C)



cyl=C;

void Car::Set_mark(string M)

{
mark=M;

void Car::Set_power(int P)

{
i

Car& Car::operator=(const Car&c)

{

power=P;

if(&c==this)return *this;
mark=c.mark; power=c.power;
cyl=c.cyl;

return *this;

istream& operator>>(istream&in,Car&c)

cout<<"\nMark:"; in>>c.mark;
cout<<"\nPower:";in>>c.power;
cout<<"\nCyl:";in>>c.cyl; return in;

ostream& operator<<(ostreamé&out,const Car&c)

out<<"\nMARK : "<<c.mark;
out<<"\nCYL : "<<c.cyl;
out<<"\nPOWER : "<<c.power;
out<<"\n";

return out;

void Car::Show()

cout<<"\nMARK : "<<mark;
cout<<"\nCYL : "<<cyl;
cout<<"\nPOWER : "<<power;
cout<<"\n";

8. Jo6asuth B npoekT (aitn Lab5 main.cpp u nposeputs paboty knacca Car. JIjis 5TOro Hy*HO CO3/1aTh
nepeMeHHyIo kjacca Car, BBECTH M BBIBECTH 3HAYECHUS aTPUOYTOB ITOH NEepeMEHHOM:
#include "Object.h" #include
"Car.h" #include <string>
#include <iostream> using
namespace std; void main()

{
Car a;
cin>>
a;
cout<<a<<endl;//BeIBOJI ¢ MOMOIIBIO IEperpyReHHOM onepaiuu Object *p=&a;
p->Show();//BeiBOA ¢ moMortbio MeToa Show() u ykaszarens
H

9. OTKOMIUIMPOBATH U BHITIOIHHUTE IIPOTPAMMY.

10. ITo6asurs B npoext knacc Lorry, yHacnenosaHHblii ot kinacca Car. B kiacce nepeonpeienuTh
metoa Show().
11. B ¢aiine Lorry.h 101%HO ObITh clie/lytolIEe ONMCAHKE KIacca
#pragma once #include
"car.h" class Lorry :
public Car

{
public:



Lorry(void); public:
~Lorry(void);
void Show();//dyHKIus st mpocMoTpa aTprOyTOB Kilacca ¢ IOMOIIBI0 yKazaTens Lorry(string,int,int,int);
Lorry(const Lorry & );
int Get_gruz() {return gruz;} void
Set Gruz(int);
Lorry& operator=(const Lorry&);
friend istream& operator>>(istream&in,Lorry&l); friend ostream&
operator<<(ostream&out,const Lorry&l);
protected:
int gruz;

¥

12. B ¢aiine Lorry.cpp J0OIKHO OBITH CleAyIOIIEE ONUCAHUE Kilacca
#include "Lorry.h"
Lorry::Lorry(void):Car()

gruz=0;
}
Lorry::~Lorry(void)
{
}

Lorry::Lorry(string M, int C, int P, int G):Car(M,C,P)

gruz=G;

i
Lorry::Lorry(const Lorry &L)

mark=L.mark;
cyl=L.cyl;
power=L.power;
gruz=L.gruz;

void Lorry::Set Gruz(int G)

{
gruz=G;

}

Lorry& Lorry::operator=(const Lorry&l)

{
if(&l==this)return *this;
mark=Il.mark; power=l.power;
cyl=l.cyl;
return *this;

H

istream& operator>>(istream&in,Lorry&l)

{
cout<<"\nMark:"; in>>1.mark;
cout<<"\nPower:";in>>1.power;
cout<<"\nCyl:";in>>1.cyl;
cout<<"\nGruz:";in>>1.gruz; return in;

H

ostream& operator<<(ostreamé&out,const Lorry&l)

{
out<<"\nMARK : "<<l.mark;
out<<"\nCYL : "<<Lcyl;
out<<"\nPOWER : "<<L.power;
out<<"\nGRUZ : "<<l.gruz;
0ut<<”\n”;
return out;

§

void Lorry::Show()
{



cout<<"\nMARK : "<<mark;
cout<<"\nCYL : "<<cyl;
cout<<"\nPOWER : "<<power;
cout<<"\nGRUZ : "<<gruz;
cout<<"\n";

13. TIposeputs paboty Kiacca Lorry. J{jist 5TOro HyHO CO3/1aTh TIEPEMEHHYIO Kilacca Lorry, BBeCTH U
BBIBECTH 3HaYECHUS aTPUOYTOB STOM IEpEMEHHOI:
#include "Object.h" #include
"Car.h" #include <string>
#include <iostream> using
namespace std; void main()

{
Lorry b;
cin>>b;
cout<<b<<endl;//BBIBOJI C TOMOIIIBIO MIEPETPYKCHHOI omeparmu p=&b;
p->Show();//BeiBoj1 ¢ momortibio MeToa Show() u ykaszarens
H

14. OTKOMIWIMPOBATH U BHITIOIHHUTE IIPOTPAMMY.
15. Jlo6aButs B mpoexT kmacc Vector, KOTOPBIA OyIeT comepKaTh yKa3aTend Ha 00BEKTHI
abcrpakTHOTO Kitacca Object.
16. B ¢aiin Vector.h BBecTn cienyroiiee onucanue knacca Vector:
#pragma once
#include "object.h"
#include <string> #include
<iostream>

using namespace std; class

Vector
{
public:
Vector(void);//koHCTpyKTOp O€3 MapamMeTpoB
Vector(int);//KOHCTPYKTOp KOITMPOBAHHMS
public:

~Vector(void);//mectpykrop
void Add(Object *);//mobaBieHne 31eMeHTa B BEKTOP
friend ostream& operator<<(ostream&out,const Vector&);//omepanus BeIBoa private:
Object**beg;//ykazaTens Ha EPBEII IEMEHT BEKTOpa int size;//pazmep
int cur;//Texymas mo3UIHs

17. B daiin Vector.cpp BBeCTH clie/yIollee ONPEIENEHHE METOIOB Kiacca Vector:

#include "Vector.h"
//xoHCTpYyKTOp 6€3 mapameTpoB Vector::Vector(void)

{
beg=0
size=0
cur=0;
H
//mecTpyKTOp
Vector::~Vector(void)
{
if(beg!=0)delete [] beg; beg=0;
H
//KOHCTPYKTOP ¢ mapameTpamu Vector::Vector(int n)
{

beg=new Object*[n];
cur=0;



size=n;

H
//mobaBieHne 00BEKTa, HAa KOTOPBIN yKa3bIBaeT yKa3arelb p B BekTop void Vector::Add(Object
)
{
if(cur<size)
beg[cur]=p;
cur++;
}
}

//onieparusi BEIBOJA
ostream& operator<<(ostreamé&out,const Vector&v)

{
if(v.size==0) out<<"Empty"<<end];
Object **p=v.beg;//yka3atens Ha ykazarenb Tima Object for(int i=0;i<v.cur;i++)
}
return out;
H

(*p)->Show();//Bb130B MeToaa Show() (mo3HEEe CBsI3bIBaHKE) p++;//TIepeiIBUTaeM yKa3aTellb Ha CIEAYIOMNil 00bEKT

18. IIposeputs paboty knacca Vector. JIjist 3TOro Hy»XHO cO31aTh IEpEMEHHYIO Kiacca Vector, 106aBUTh B
HEero 0OBbEKTHI Pa3HbIX KJIACCOB U3 MOCTPOCHHOW MEPAPXHUH M BBIBECTU 3HAYCHUSI AIIEMEHTOB BEKTOpA.
#include "Object.h" #include
"Car.h" #include "Lorry.h"
#include "Vector.h" #include
<string> #include
<iostream> using namespace
std; void main()
{
Vector v(5);//BexTop u3 5 anemenToB Car a;//00BeKT
knacca Car
cin>>a;
Lorry b;// o6bekT kmacca Lorry cin>>b;
Object*p=&a;//cTaBuM yKa3aTenb Ha 00beKT Kitacca Car
v.Add(p);//no6aBnsieMm 00BEKT B BEKTOP
p=&b;//cTaBuM ykaszarenb Ha 00BeKT Kinacca Lorry v.Add(p);
//mobaBiisieM 00BEKT B BEKTOP cOut<<v;//BBIBOJ BEKTOpa

}

BapuanTsl

Ne 3aganne

1 ba3zoBnlii Kacc:

I[TAPA_YUCEIJI (PAIR)

IlepBoe umco (first) - int

Bropoe_umcio (second) — int

OnpenenuTs METOABI H3MEHEHHS 1oJieH 1 cpaBHeHHA nap (mapa pl 6ombine mapsr p2, ecnu (pl.first>p2.first) ||
(pl.first==p2.first &&p1.second>p2.second).

Coznate npousBoanslii kiacc JIPOBb (FRACTION), ¢ nonsamu Llenast yacts yucina u

JlpoGHasi_yacth uncna. OnpenenuTs MoJIHbI Ha0Op METOI0B CPaBHEHHUSL.




BasoBslii k1acc:

I[TAPA_YUCEIJI (PAIR)

IlepBoe umcno (first) - int

Bropoe_umcio (second) — int

OnpenenuTs METOABI H3MEHEHHS MTOJICH W BEIYUCICHHUS pou3BeieHus uncen. Co3math
npousBonHbii kiacc [IPAMOYT'OJIBHUK (RECTANGLE), ¢ monsmu- ctopoHamu. OnipeienuTh
METOBI IS BEIYMCIICHUS IDIOMIA TN U IEPUMETPa MIPSIMOYTOJIbHUKA.

bazossIii kimacc:

I[TAPA_YUCEIJI (PAIR)

IlepBoe umcno (first) - int

Bropoe_umcio (second) — int

OrnpeneauTh METOAbl U3MEHEHHS TI0JICH W BEIYUCIICHHSI IPOU3BEACHISI YHUCEIT.

Co31aTe IpOU3BOIHEIHN KIIacC HPHMOYFOJ'IBHLIPI_TPEYFOJ'[LHHK (RIGHTANGLED), ¢ moxsimu-
kareTaMu. OTpeeNnuTh METO T BEIYHCICHUS THTIOTEHY3HI.

Bazossrii kmace: [IAPA_UUCEJI (PAIR)

IlepBoe umco (first) - int

Bropoe_umcio (second) — int

OrnpenenuTh METOABI U3MEHEHUS TI0JIeH 1 omepaIluio cioxeHus map (a,b)+(c,d)=(at+b,c+d) Coznats
npousBoaHbIi Kitacc KOMIIJIEKCHOE YMCJIO(COMPLEX), ¢ monsmu JleficTBUTETbHAS 9acTh_YHCIA U
Munmasi_gacts_uwncia. OnpenenuTs onepaiyy yMHOXeHH (a,b)*(c,d)= (a*c-b*d, a*d+b*c) u BeranTanus

(a,b)-(c,d)= (a-b, c-d)

basoBsrii kacc:

ITAPA_YMCEJI (PAIR)

IlepBoe umco (first) - int

Bropoe_umcio (second) — int

Omnpenenuts METOI6I M3MEHEHUsI 1oJIel u omepaluio cinoxenus nap (a,b)+(c,d)=(at+b,c+d) Coznare npou3BoaHbIN
kinacc IEHEXXKHASL CYMMA(MONEY), ¢ nonsstmu Py6nu u Koneiiku. [lepeonpenenuTs oneparyio CloXeHus 1
OIIPEJEIIUTh OTIePALIUH BEIYUTAHUS U JACICHHS AEHEKHBIX CYMM.

basoBsrii kacc:

ITAPA_YMCEJI (PAIR)

IlepBoe umcno (first) - int

Bropoe_umcio (second) — int

Onpenenuts METOIbI NI3MEHEHUSI 1oJIel U orepalyio cioxenus nap (a,b)+(c,d)=(a+b,c+d) Coznars
npousBoaHbli knace JJIMHHOE YHCJIO(LONG), ¢ nonsimu Crapiias_4acTb_4ucia U

Mnanmas gactb_uyuncina. Ilepeonpenenuts onepamnuio caoKeH s

U OTIPEJICNTUT ONEPalui BEIYUTAHHUS M YMHOXEHHUSL.

basoBsrii kacc:

IMTAPA YMCEJI (PAIR)

ITepBoe uwmcino (first) - int

Bropoe_umcio (second) — int

OnpenenuTs METOIbI MPOBEPKU HA PABEHCTBO U ONEPALUIO IEPEMHOKEeHNS 1oJiei. Peannzosarth
oTeparyio BeiauTaHus map mno gopmyne (a,b)-(c,d)=(a-b,c-d)

Coznate npousBoanslil kiacc [IPOCTAS JIPOBb(RATIONAL), ¢ nonsmu Yucnurens 1 3HaMeHaTeNb.
ITepeonpenenuTh ONEpanyio BHIYUTAHUS U OIPEICIUTD ONIEPANH CIIOKCHHS

1 YMHO>KCHHS TPOCTHIX JPOOEH.




bazosrlii kimacc:

TPOMKA YMCEJI (TRIAD)

IlepBoe umcno (first) - int

Bropoe_umcio (second) — int

Tperse umcno (third) - int

OnpenenuTs METOABI H3MEHEHHS TTOJIeH U CpaBHEHHS TPHUAIbI.

Coznate npousBoHbIi kitacc DATE ¢ momsamu rox, Mecsr u gucio. OnpenenuTs MOJTHBIA Habop onepariiii
CpaBHEHHUSI J1aT.

basoBsrii kacc:

TPOMKA YMCEJI (TRIAD)

IlepBoe umcno (first) - int

Bropoe_umcio (second) — int

Tperse umcno (third) - int

Omnpenenuts METO6I N3MEHEHUS MOJIEH W CPaBHEHUSI TPHAIBI.

Cosnatp nponsBoaHblii kiacc TIME ¢ nmonsimu yacsl, MUHYTHI U ceKyHAbL. OnpenenuTs MoJHbI Habop oneparuii
CpaBHEHUs BPEMEHHBIX IPOMEXKYTKOB.

10

Bazossiit knacc: TPOMKA UHCEJ

(TRIAD)

IlepBoe umcno (first) - int

Bropoe_umcio (second) — int

Tperse umcno (third) - int

OrnpenenauTb METOAbI U3MEHEHUS MOJIeH U yBeWYeHUs moei Ha 1.

Cosnate npousBoaHblil kiacc DATE ¢ monsimMu ron, Mecsi u uucio. [lepeonpeenuts METOIbI
YBEITUYCHUS MOJICH Ha | U ONpeIeTUTh METO/ ] YBEIIMUCHUS 1aThl HAa N THEH.

11

bazoBwrii kimacc:

TPOMKA YMCEJI (TRIAD)

ITepoe uwmcino (first) - int

Bropoe_umcio (second) — int

Tperbe umcino (third) - int

OrnpenenauTb METOAbI U3MEHEHUS MOJIeH U yBeIudeHUs mosei Ha 1.

Cosnate npousBoaHbIi kinacc TIME ¢ monsmMu yackl, MUHYTBI M CEKYHIIBL. [lepeornpeeiuTh METO bl YBEIHUCHHS
moJiei Ha 1 ¥ OTMpeNeIUTh METO/IbI YBEIIMYCHUS HA NN CEKYH]] © MUHYT.

12

basoBsIii kacc:

YEJIOBEK (PERSON)

Wwms (name) — string

Bospact (age) — int

Onpenenuts METOAbI U3MEHEHUS MOJIEH.

Cosnatp nponsBoaHblii kiiacc STUDENT, umeronuii osie roj o0y4denust. Onpenenuts METOIbl N3MEHEHHS
U YBEITMUCHHUSA T0Ja O0yICHUS.

13

ba3zoBnlii Kacc:

YEJIOBEK (PERSON)

Wwms (name) — string

Bospact (age) — int

Onpenenuts METOIbI I3MEHEHUs MOJIeH.

Cosnate npousBoaubiii kiiacc EMPLOYEE, umeronuit mosnst JlomkHocTs — string u Oxiaf

— double. OnpeenuTh METOIBI M3MEHEHHS NIOJICH U BRIYHCIICHUS 3apIUIaThl COTPYIHUKA MO (hopMyIIe
Oxnan+IIpemus(% ot oxiazna).




14 | Ba3oBsIii knacc:

YEJIOBEK (PERSON)

Wwms (name) — string

Bospacr (age) — int

OrnpeneauTh METOIbI H3MEHEHHUS TTOJICH.

Coznate npomsBoanslit kitacc TEACHER, nmeromuit mosst [lpeamer — string n KonmgecTBo 9acos — int.
Onpenenuts METOBI H3MEHEHHS TOJIeH, a TaK)Ke YBEIINICHUS M YMEHBIICHUS

YJacoB.

15 | ba3oBsrii kimacc:

YEJIOBEK (PERSON)

Wwms (name) — string

Bospacr (age) — int

OrnpeneauTb METOIbI H3MEHEHHUS TTOJICH.

Coznate npomsBognblil kitacc STUDENT, umerormmit o [Ipeamer — string u Onienka — int. OnpenenuTsb
METO/IbI H3MEHEHHSI TIOJICH U METO/, BEIJAIOIIHHA COOOIIEHHE O

HEYJIOBJICTBOPUTEIILHOM OIICHKE.

Konmponwsuvie éonpocut
1. Kakoii kmacc Ha3pIBaeTCs aOCTPaKTHBIM?
Kaxoit MeTox Ha3bIBaeTCsl YUCTO BUPTYaIbHBIM? UeM OH OTJIMYaeTcs OT BUPTYaIbHOTO MeTozna?
Jliist yero npeHa3HaYeHbl aOCTPaKTHBIE KJIAcChl?
UYro Takoe noauMopdHsie GyHKIHMN?
Yem nonuMophu3M OTIINYACTCS OT MIPUHINIA MOACTAHOBKH?
[TpuBecTu npuMepsl HEPapPXHi C UCTIOIB30BAHUEM a0CTPAKTHBIX KJIACCOB.
[TpuBectyu npumeps! TOIUMOPGHBIX QYHKIHHI.
B kakux ciydasix UCIIOIb3YeTCsl MEXaHU3M MO3JHETO CBS3bIBAHUS?

NN AW

4.1.3. KonTpoJsbHasi padora

Tema 1. OcHoBbI s3bIKa C++

Tema 2. YnpasJisiolye KOHCTPYKIIUU

Tema 3. Yka3zaTeau, cCbUIKH, MACCHBBI H TEKCTOBbIE CTPOKH

Tema 4. @yHKUHH

Tema 5. CTpyKTYpBbI, 00beIUHEHUS] U MIePeYUCIeHUs!

Tema 6. Kiaaccbl 1 00beKTBI

Tema 7. KOHCTPYKTOPBI U 1eCTPYKTOPBI

Tema 8. Ileperpy3ka onepaTopoB

Tema 9. HaciienoBanue u BUPTyajibHble (PyHKIUA

Tema 10. Il1ad/0HbI

4.1.3.1. Ilopsok npoBegeHUs.

KontponpHas paboTa TpOBOOUTCS B Yachl ayJUTOpHOW paboThl. OOydaromimecs IONYYaloT 3aJaHds IS MPOBEPKH
YCBOCHUS MPOMICHHOTO MaTepHuaiia. PaboTa BEIONHSAETCS B MMCHbMEHHOM BHIIE U CHAETCs mpemnogaBareiio. OIeHUBaIOTCs
BIAJICHHUEC MaTepUAIIOM II0 TeMe pabOoThl, aHANMTHYECKUE CIIOCOOHOCTH, BIIAJICHHE METOJaMH, yYMEHUS ¥ HAaBBIKH,
HEOOXO0IUMBIE JIsSl BHITTOJIHEHUS 33 aHIi

4.1.3.2 Kpurepuu onieHUBaHUs

9-10 6a110B cTaBUTCS, €CJIM O0y4aroLuiics:

[IpaBuibHO BHIMOJIHUI Bee 3a1aHusl. [IpogeMOHCTpUpOBa BBHICOKHI YpOBEHb BiaJeHHUS MartepuayioM. [IposiBieHbl
MIPEBOCXOIHBIC CIIOCOOHOCTH MPUMEHSITh 3HAHUS U YMCHHUSI K BBITIOJIHCHUIO KOHKPETHBIX 3a/IaHUM. .

7-8 6a/J1I0B CTABUTCH, €CJIM 00yYarOUIuiics:

[IpaBUIbHO BBEINOJHUI OONBIIYIO YacTh 3aqaHuil. [IpHCYTCTBYIOT HE3HAYUTEIbHBIC OMUOKH. [IpoIeMOHCTPUpPOBaH
XOpOIIWH ypOBEHb BJANCHUS MaTepuaioM. [IposiBIIEHBI CpeaHHEe CIOCOOHOCTH TPUMEHATh 3HAaHWUS W YMEHHS K
BBITIOJTHEHUIO KOHKPETHBIX 3aIaHUH.

5-6 6a/1710B CTAaBUTCSHA, €CJIH 00yYaIOIIUIACS:

3amaHus BBHINOTHIJI 0Oojiee YeM HamoJoBUHY. [IpUCYTCTBYIOT cepbhé3Hble ommbku. IIpomeMoHCTpUpoBaH
YIOBIIETBOPUTEBHBIN YPOBEHD BIIAJICHUS MaTepraioM. [IposBiIeHB HU3KHE CIIOCOOHOCTH TIPUMEHSTL 3HAHUS U YMEHUS K
BBITIOJTHEHUIO KOHKPETHBIX 3aIaHUH.

0-4 6anu1a cTaBUTCS, €CJIM 00yYAOIIUICS:

3ajaHus BBIIOJHUI MEHEe 4YeM HamoJoBUHY. [IpoleMOHCTpUpOBan HEYJOBIETBOPUTEIbHBIA YPOBEHb BIIaJICHUS
MaTtepuanoM. [IposiBIEHBI HEIOCTATOYHBIC CIOCOOHOCTH TNPHMEHSATh 3HAHHMS W YMCHHUSA K BBITIOJHEHUIO KOHKPETHBIX
3a/1aHui.



4.1.3.3. ConepixaHne OLEHOYHOI0 CPeCTBA
Tema 1. OcHoBblI s13b1Ka CH++
Tema 2. Ynpasnsrone KOHCTPYKLIUU
Tema 3. YkazaTenu, CChUIKH, MACCHBBI X TEKCTOBBIC CTPOKH
Tema 4. @yHkuMU
Tema 5. CTpyKTypbl, OOBCAUHEHHUS U TIEPCUUCIICHIS
3aoanus:
1. HanmcaTs iporpamMMy 71 BRIYHACIEHUS PakToprana yrucia n. Yucio n BBOAUTCS MOJIB30BaTENIEM C KJIaBHATYPHI.
2. HanmcaTs mporpamMMy /71 TOMCKa HAaNMEHBIIIETO dJIEMEHTa MaccHBa. MacCHB 3allOJTHAUTE CITyYaifHBIMH YHCIIAMH.
3. HammcaTth mporpammy AJisi BEIYHCICHHS CKaJSIPHOTO MPOU3BEACHUS JBYX BEKTOPOB. BEKTOpHI peamm3yroTcs B BUIC
MACCHBOB, HX Ha3BaHUS EPENAIOTC apryMEeHTaMH () yHKITHH.
4. HarmcaTh miporpaMMy JUTS pealn3aliiil KOMIUICKCHBIX YHCEeN B alreOpandeckoil (opMe B BUAE IJIEMEHTOB CTPYKTYPHI.
[MpenycMoTtpeTh HyHKUIUH AJIS CIIOKEHHUS, BHIYUTAHUS, IEJICHUS] 1 YMHOKEHHSI KOMIUIEKCHBIX YUCEJ.
Tema 6. Knaccol u 00beKTHI
Tema 7. KoHCTpYKTOPHI M IECTPYKTOPHI
Tema 8. [leperpyska oneparopon
Tema 9. HacnenoBanue u BUpTyaslbHbIC QYHKIIUU
3aoanus:

1. HanimcaTh mporpamMmy Jisl BRIYKMCICHUS MOAYJISL BEKTOPA B TPEXMEPHOM JICKapTOBOM HPOCTpaHCTBe. Bekrop
pea30BaTh B BHJIE 00BEKTa KJIacca, OISl KOTOPOTO SBIISTIOTCS 3JIeMEHTaMH (KOOpAMHATaMI) BeKTopa. J{JIs BEIIUCIeHUS
MOJIyJIsl BEKTOPaA CO3/1aTh CHEIHAIbHBIA METO.

2. Hanmcath nporpamMmy Aiisi CO3[JaHUsI, HA OCHOBE KOHCTPYKTOpA, TPHAPHOTO JicpeBa 00BEKTOB. B Takoii CTpyKType
KaXIbIf 00BEKT CCHIIACTCS Ha TPU OOBEKTA TAKOTO ke THIa. KaXkaplil n3 3THX 00BEKTOB, B CBOIO OYEPE.lb, CCHUIACTCS HA
TpU OOBEKTA H T.JI.

3. HanmcaTh mporpamMmy ¢ KilacCaMu JUIsl peaiiu3aliiy OJMHOMOB CTelieHH n u 2n . [TyTem meperpy3ku onepaTopoB
MIPEIYCMOTPETh BO3MOXHOCTh MPeo0pa3oBanus (TOUHEE, CO3JaHMsI Ha OCHOBE) 00BEKTa JJIsl TIOJTMHOMA CTETICHH N B
O0OBEKT [T OJMHOMA CTETIeHH 21 . Pean30BaTh Mpoecc BEIYHUCICHUS IPOU3BECHUS ABYX ITOTMHOMOB CTETIEHH N
(pe3ybTaT MOJIMHOM CTEIICHH 2n ).

4. HanmcaTh mporpaMMy C KJIACCOM ISl peaii3aii KOMITIEKCHBIX Yrcel. [IpeaycMoTpeTs BO3MOKHOCTh
CKJIaJIBIBAaTh, BRIYUTATh U YMHOXATh KOMIUIEKCHBIC guciia. Co3qaTh MpOM3BOIHBIN KITACC LTS pealn3alii KBaApaTHBIX
MAaTpHI] ¢ KOMIDIEKCHBIMH dJIEMEHTaMHU. DIIEMEHTHI MaTPHUIIHI 3aHOCATCS B ABYMEPHBINA MaccuB. [IpexycMoTpeTsh
BO3MOKHOCTh HHACKCHPOBAHUS 0OBEKTOB M YMHOXCHHS MATPHII.

4.2. OueHo4HbIe CpeCTBA MPOMEKYTOUYHOM aTTecTaAlUH

[lo noucnumunHE MPEIyCMOTPEH JK3aMeH. DK3aMeH IMPOXOAWT mo OmmeraM. B kakgom OwmireTe OAWH TEOPETHYCCKHMA
BONPOC M OJHO MPAKTHYECKOE 3aJlaHue. DK3aMCH MPOBOJMTCS B YCTHOH / NMHChMEHHOM W KOMIBIOTEPHOH (opme.
OueHuBaeTcsl BIaJICHUE MaTEpHaliOM, €r0 CUCTEMHOE OCBOEHHE, CIIOCOOHOCTh MPUMEHSTh HYXKHbIE 3HAHHS, HABBIKM U
YMEHUS TP aHAIKU3E MPOOJIEMHBIX CUTYallui U PEIICHUN TPAKTHUCCKUX 3aaHUH.

4.2.1. YcTHbI# WIM NMCbMEHHBIH 0TBET HA BONPOC

4.2.1.1. Ilopsinox nMpoBeJeHUs1 U NPoLeIyPa OLEHNUBAHMS.

YCTHBI WM THCEMEHHBIN OTBET Ha BOIPOC HANpaBiIeH Ha MPOBEPKY 3HAHWN OCHOBHBIX pa3leiioB MO AWCIUIUINHE
«IIporpammupoBaHue».

4.2.1.2. Kputepuu oueHMBaHUS.

17-20 6a/1J10B CTABUTCSA, €CJIU 00yUAIOIIUIACS:

B oTBeTe KadecTBEHHO PACKpBLI cojaep)kaHue TeMmbl. OTBET XOpOIIO CTPYKTypHpoBaH. IIpekpacHO OCBOCH MOHSATHHHBIN
ammapart. [IpogeMoHCTpHUpOBaH BBHICOKHI yPOBEHb MOHUMAaHUS Marepuaia. [IpeBocxomHoe ymeHune GopMyaupoBaTh CBOH
MBICIIH, 00CYXIIaTh TUCKYCCUOHHBIC MTOJIOKCHUSL.

14-16 6a1J10B CTABUTCSH, €CJIU 00yYAIOIIUIACS:

OCHOBHBIEC BOIPOCHI TeMbI pacKkpbul. CTpyKTypa OTBETa B IICJIOM aJCKBaTHA TeMe. XOPOIIO OCBOCH MOHATHIHBIN armapar.
[IpogeMOHCTPUPOBAaH XOPOIIUM YPOBEHb MOHMMAaHUS Marepuana. Xopoliee yMeHUEe (QOpMyIUpOBaTh CBOU MEICIH,
00CYKIaTh TUCKYCCUOHHBIC MOJIOKCHHS.

11-13 6anJ10B CTABUTCSH, €CJIU 00yYAIOIIUIACS:

Temy yactmuno packpsul. OtBer cnabo CTpyKTypupoBaH. [IOHATHIHBIN ammapaT OcCBOeH dacThHdHO. [loHMMaHwue
OTJENFHBIX TTOJIOKEHUH M3 MaTepuala 1o TeMe. Y AOBIETBOPUTEIHHOE YMEHHE (QOPMYINPOBAaTh CBOM MBICIH, 00CYXIaTh
JTUCKYCCHOHHBIE TTOJI0KEHUSL.

0-10 6a10B CTAaBUTCSI, €CJIM 00YYAKOLIHIC:

Temy He packpbul. [TOHATHHHBIA ammapaT OCBOEH HEYAOBIETBOPUTENbHO. [loHMMaHMe MaTepuana (parMeHTapHOE WIIH
oTcyrcTByeT. Heymenune GpopmynnpoBaTh CBOM MBICIH, 00CYXAaTh TUCKYCCHOHHBIC TIOJIO0XKECHUS.

4.2.1.3. OneHo4HbIe CPEACTBA.

Bonpocs! 111 yCTHOT0 WM MUCbMEHHOT0 0TBETa

1. CrpykTypHOe nporpammupoBanue B C++.



2. ba3oBble THITBI JaHHBIX.

3. KoHCTaHTBI M THTEpATTBL.

4. ApudMeTuIecKre onepaTopsl.

5. Jlornueckue onepaTopsl.

6. OnepaTopbl cpaBHEHMUS.

7. OmnepaTop MpHUCBaNBaHUS U IPUBEACHHUE THUIIOB.

8. TepHapHblii omiepaTop.

9. IToOuTOBBIE OMEPATOPHI U JBOUYHOE MPECTABICHHE YHCEL.
10. Ypapnsromuye HHCTPYKIUY. BeTBIEHUS U IIUKIIBI.

11. Ycnosusrii onepatop IF().

12. Bno>xxeHHbIE yCIOBHBIE OTEPATOPHI.

13. Ycnosusrii onepatop SWITCHY().

14. Omreparop mmkia FOR().

15. Omeparop mmkima WHILE().

16. MHCTpYKIHS O€3yCIIOBHOTO TIEPEX0/1a.

17. OObsiBNICHIE U HCIIONB30BaHNUE (PYHKIIUH.

18. Tlepenava ykaszareis apryMeHTOM (YHKITUH.

19. Tlepenava MaccuBa apryMeHTOM ()yYHKIIHH.

20. Ilepenava cTpoku apryMeHTOM (YHKITUH.

21. Apryments! pynkunu MAIN().

22. BosBparnienne GyHKIHEH yKa3aTes.

23. Bo3Bparenue QyHKIMEH CCHUIKH.

24. Yka3arenu Ha QYHKITUH.

25. Pekypcus.

26. Ileperpy3ka GpyHKIHI.

27. OOBsIBICHNE U HCIIOIb30BaHNE yKa3aTeleH.

28. AnpecHast apuMeTHKa U CPaBHEHUE yKa3aTeJei.

29. MHoroypoBHeBas afpecanusl.

30. CraTuueckue OAHOMEPHBIE MACCUBBIL.

31. Vka3arenb Ha MaccuB.

32. JIByMepHbBIE MAaCCHBBHI.

33. MHnmuann3amys MacCHBOB.

34.Co3nanue U HHUITUATA3AITIS CTPOK.

35. IluHaMHU4YeCKHEe MacCHUBEI.

36. CTpyKTypBl. MacCUBHI CTPYKTYDP.

37. Yka3arenu Ha CTPYKTYpBI.

38. O0beauHeHus.

39. Ilepeuncnenus u onpeaeacHUE TUIIOB.

40. OOBEKTHO-OPUEHTHPOBAHHOE POTPaMMHUPOBAHUE.

41. O0bsIBIICHUE KJacca.

42. OTKpBITHIE U 3aKPBITHIC WICHEI KJIacCa.

43. CraTu4eckue 4ICHBI Kiacca.

44. Tleperpy3ka METO/OB.

45. Kouctpykropsl. Co3aHue U neperpys3ka KOHCTpYKTopa.
46. lectpykropsl. IIpaBuna co3nanus necrpykropa. Mcnons3oBaHue JeCTpYKTOPOB.
47. BHewHsis oneparopHas GyHKIMS A7 IepeonpeiesieHuss ONHapHOTro orepaTopa.
48. Tleperpy3ska orepaTopHON (GyHKIUH.

49. TlepeomnpeneneHre yHaApHBIX ONIEPATOPOB BHENTHUMH (PYHKITHSIMH.
50. Ileperpy3ska onepaTopoB METOJaMH KJ1acca.

51. HaciemoBaHue K1acCOB W THIIBI HACIIEJOBAHUS.

52. Ilepeonpenenenrue METO0B U BUPTYyaIbHbIE ()YHKITUH.
53. MHOTOypOBHEBOE HACJIEIOBAaHUE.

54. Yucro BUPTyalbHBIE METO/IBI M a0CTPAKTHBIE KJIACCHL.

55. O606meénnsle Gpynkunu. Ileperpy3ka 0000MEHHBIX (HYHKIHH.
4.2.2. [IpakTHyeckoe 3a1aHue

4.2.2.1. Ilopsinox npoBeaeHUsI.

[peanararoTcst 3ajaHusl HA IPOBEPKY MPAKTUUYECKUX HABBIKOB 10 AuciuiuinHe «[IporpammupoBaHnuey.
4.2.2.2. Kputepuu oueHMBaHUS.

26-30 0a1J10B CTABUTCS, €CJIH 00yIAOIIUMCS

3agaHue BBIIIOTHEHO TTOJIHOCTBIO U MIPAaBIIIBHO.



21-25 6aJJ10B CTABUTCS, €CJIH 00yJAOIIUMCS

3aaHue BBIMOJHEHO MOJHOCTBIO, HO HET A0CTATOYHOr0 00OCHOBaHUs. Vin mpyu BEpHOM pElIeHHH JOMYIeHa OUIMOKa Uin
HEJI0YeT, He BIHUSIONIMN Ha MPABUIBHYIO MOCIIEI0BATEILHOCTh PACCyKACHHH.

17-20 6a1710B CTABUTCSI, €CJIU 00YUAIOIIMMCS:

3amaHue BRITOTHEHO YaCTHYHO WU C (PaKTHUECKUMHU OIIHOKAMH.

0-16 6a110B CTaBUTCSI, €CJTU 00YUAIOIMMCS:

3amaHue HE BBITIONHCHO WM BBITOJHEHO C OOJBIINM KOJIMYCCTBOM (DAKTUUCCKUX OIIUOOK.

4.2.2.3. OneHo4HbIe CPEACTBA.

1.

10.

Hanumure MnporpaMmy BbIYHCIICHUS CYMMbL

20 1
) Ek![ZkH)

Brraucnenue pakroprana 0ohopMHTE TIOIITPOrPaMMO.
HanuuuTe nporpaMMy BbIYHCIICHHS CYMMBI

_Z EX| 25-2—1)

Brruncnenne akropuana oopMUTE TOAIPOTPAMMOH.
HammmuTe noanporpaMmy, onpeiesisionyto, NpUHaIIeKUT JU TOYKa ¢ KOOpAMHATaMH (X,y) KpYyry paauycar c
LEHTPOM B TOUKe (a,b).
Hamumure nporpaMMmy BBIYUCIICHUS CyMMBbL
U+2H3H+ .+ nl ’

UCIIONIB3Ys TTIOANPOrpaMMy BbIUUCIICHUS (akTopuana.

HanummmTe noxnporpaMMy BBIYMCICHHSI KOpPHEH KBaJpaTHOTO ypaBHeHHs. [Iporpamma JOJKHA YYUTHIBATH BCE
BO3MOXKHBIE COYETAHHs HYJIEBBIX U HEHYJIEBBIX 3HaueHUH koddduireHTos a, b, c.
Hanucare nporpammy mnoucka Haubospuiero obmero aenutens (HOJI) nByX HONOKHUTENBHBIX LENbIX YHCEI.
IIpumedanue: HOJI umetcs no anroputmy EBkinuaa:

IToxa x 1 y He paBHBI ), BBITTOTHSIT UK

Ecmu x>y, To X=0CTaTKy OT JIeJIeHHs X Ha y

WHave y=ocTaTKy OT I€JEHUs y Ha X

Kouwnerr nukia

OtBeT=x+y
B 3aganHOoM HaOope koopmuHAT ToueK (X;, Vi), i=1,2,...,5, HAWTH IOBE TOYKH, PACCTOSHHE MEXKIY KOTOPBIMH
MHUHHMaJIbHO, M BBIBECTH Ha IleyaTh WX HoMmepa. /il BEIYMCIEHHs pacCTOSIHUS MEXy AByMsl Toukamu (x1,yl) u
(x2,y2) o popmyine

J-x2) +(y1-y2)

Hammmmre nporpammy q)opMHpOBaHHs{ MaccuBa A T10 IIpaBuily:

= flels) 1=14 ;=13

>

rae
s s S el
|[3:|= 3 n ;
14 l+cos f
I[J'IH BBIYUCJIICHUA f[::l u gl{"il:l HCHOHB3yﬁT€ noanporpamMmal.
Jana ¢hyHkims
1+ in|x® +1
flx)=
21+
]
Hammmmre nporpammy ¢opmupoBanuss mMaccuBa A, HCMONB3Yys MOAINPOTrPaMMY JUIS BBIYMCIICHHS , 1o
IIpaBUILy:
i i+ — —
L S

if
Jlanp! 1Be QyHKINH:

F)=057 4078 -2+ 045 gj)=nj

Hanmmmre nporpamMmy (opMupoBaHHS MaccuBa A, WCHONB3YysS HOAIPOTPAaMMBI JJISI BEIYHCICHHUS
IO TIPaBHITY:



ay = fl) =L, i=15 ;=14
HTE

11. ®aiin comep>KUT MAacCHB BEIIECTBEHHbIX uucel. OIpeaeauTh KOJWYECTBO 4YHCEN, MEHBUIMX CPEAHEro

apu(pMETHYECKOTO 3HAUCHHSI BCEX YHCEIL.

IHosacnenue: Peanuzoeamv npozpammy obpabomku @aiinog coenacno 3adaunuio. [annvie uumaomcs u3
MeKcmogo20 @aiina u 6bl800AMCA HA IKPAH u/unu 8 mekcmosuvlil ¢aiin. I[Ipoepamma nposepsem 603mModiCHbLIE
owubKuU 6600a-6v1600a. IIpodemoncmpuposams pabomy npocpammuvl Ha OCHO8e CO30AHHO20 Mecmd.

12. Co3pmaTh Kiacc MPSAMOYTOJIBHHKOB €O CTOPOHAMH, IapaJUICNIbBHEIME OcsM KoopauHat. IIpemycmorpersb

BO3MOXKHOCTb IEPEMEIICHUsS NPSMOYTOJILHUKOB HA IUIOCKOCTH, M3MEHEHHE Pa3MepoB, IIOCTPOCHHE HAaUMEHBIIIETO

IPSIMOYTOJIbHHUKA, COIEPIXKAIero ABa 3aJaHHBIX, M NPSIMOYTOJBHHKA, SBIMIOIIEIOCS OOLIMM IePEeCceUeHHUEM IBYX

HPSIMOYTOJIEHUKOB.

13. ®aiin conepxut pamMHIMK CTYJIEHTOB U MX Bo3pacT. HameuaraTh aMuiny CTy/IeHTOB, UIMEIOIIMX HAUMEHBIINI

BO3pacT.

IHoscnenue: Peanuzoeamv npocpammy obpabomku @aiinog coenacho 3adaunuio. [annvie uumaomcs u3
MeKCcmo8o2o Paiina u 6bI800AMCA HA IKPAH u/uiu 8 mexcmosuvlil ¢aiin. I[Ipoepamma nposepsem 603MoXHCHbLIE
owubKu 8600a-6v1600a. IIpodemoncmpuposams pabomy npospammsl Ha OCHO8e CO30AHHO20 MeCcmd.

14. CozpmaTh Kiacc MHOTOWIEHOB OT OJHOM MEpeMEHHOW, 3aJaBacMbIX CTENEHBI0O MHOTOWIEHA M MacCHBOM

k03¢ duipenToB. IIpeaycMOTpeTs METOABI Ul BBIYMCICHHS 3HAYCHWs MHOTOWICHA IS 3aJaHHOTO apryMeHTa,

ONepaLU CIIOXKCHUS, BBIYUTAHUS U YMHOXKEHHSI MHOTOWICHOB C ITOJYYeHHEM HOBOTO 00BEKTa-MHOTOYJICHA, BHIBOJI Ha

9KpaH ONHWCaHHs MHOrowieHa. HamucaTb mporpamMmy, JEMOHCTPHPYIOIIYIO paboTy ¢ 3TUM KiaccoM. [Iporpamma

JI0JDKHA COZIepIKaTh MEHIO, ITO3BOJISIOIICE OCYIIECTBUTh IPOBEPKY BCEX METOIOB Kiacca.

15. daitn comepKUT GaMUIIHU CTYASHTOB. BBIBECTH CIUCOK CTYICHTOB, UMCIOIIUX CaMBble NTMHHbIC (PaMUIIHH.
Hoscnenue: Peanuzoéams npocpammy obpabomku @aiinog coenacHo 3adauuro. Jauuvle uumawomes u3
MeKCcmogo2o Paiina u 6vl800AMCA HA IKPAH u/uiu 8 mexcmoswviil ¢aiin. I[Ipoespamma nposepsiem 603MOXHCHbLIE
oumudKU 66800a-6v1600a. IIpodemoncmpuposames pabomy nPoSpPaAMMblL HA OCHOBE CO30AHHO20 eCmd.

16. Co3natp Kiacc «roManraas 6ndnnorekay. [IperycMoTpeTs BO3SMOXKHOCTD PaOOTHI C MPOU3BOIBHBIM YHCIOM KHHT,

MOUCKA KHUTH 110 KAKOMY-JIH0O0 MPpHU3HAKy (HanpuMep, 10 aBTOPY WM 110 TOJy M3JIaHus), 100aBICHNs] KHUT B

OUOIMOTEKY, yIaJCHUs] KHUT U3 Hee, COPTUPOBKH KHHT 110 PA3HBIM TIOJISIM.

17. ®aiin copep UT MPOU3BOJIBHBIE TEKCTOBBIE CTPOKH. B BBIXOAHOM (aiiie Bce CTPOKH JOMOIHEHBI CUMBOJIOM «*»

JI0 cCaMOH JUIMHHOU CTPOKHU.

Hoscnenue: Peanuzoéams npocpammy obpabomku @aiinog coenacHo 3adaunuto. Jauuvle uumawomces u3
MEeKCmo8o20 (hatina u 6bl6OOAMCA HA SKPAH uw/unu 8 mexkcmosvli gaiin. Ilpoepamma npogepsem 603MOJiCHbIE
owubKu 6600a-6618600a. [Ipodemoncmpuposams pabomy npocpammvl Ha OCHO8E CO30AHHO20 Mecmd.

18. Omnpenenuts kinacc ¢ uMeHeM Netbook, copeprxanuii cieayronye nos: Ha3BaHue GUPMBI H3TOTOBUTENS; pa3Mep

9KpaHa; 00beM OIIePAaTHBHOI aMATH; LICHA.

PeannszoBaTh METOBI:

—  BBOJ JAHHBIX B MacCHB U3 n 3jaeMeHTOB Thna Netbook;

—  YHOPSZOYHTH IO JaTaM BBIITYCKa;

—  BBIBOA MH(OPMALMHK O TOBApe, pa3Mep SKpaHa KOTOPOTO BBEAEH HOJIL30BATEIICM.



Ipunoorcenue 2
K paboyell npoepamme OUCYUNIUHBL (MOOYI5)
51.0.08.03 Ilpoecpammuposanue

Ilepeuens JuTepaTypbl, He0OXOAMMOI AJIsl OCBOCHHMS TUCHUILIUHBI (MOAYJIsT)

Hamnpasnenne noarorosku: 44.03.01 - [Tenarormueckoe o0pa3oBaHue

Ipodwune noaroroBku: TexHONOTHS ¥ POOOTOTEXHUKA
Kpanudukarus BelTycKHUKA: OakanaBp

®opma oOydeHus: ouHas
S3bIK 00yUeHUs: PYCCKUN
Ton Havana oOydeHus mo oOpa3oBaTenbHOM porpamme: 2025

OcHoBHas JiuTeparypa:

1. Hasbinosa, H. A. TIporpammupoBanue : yuebnoe nocodue / H. A. JlaBeinoBa, E. B. Boposckas. — 5-e
u3g. (31.). — Mocksa : Jlabopatopus 3Hanui, 2025. — 241 ¢. — ISBN 978-5-93208-831-9. — Tekcr : 2JIeKTpOHHBI# //
Jlanp : snekrpoHHO-OMONMoTeuyHas cuctema. — URL: https://e.lanbook.com/book/451607 — Pexum moctyna: mis
aBTOPU3. MOJI30BATEIICH.

2. Hewmmosa, T. U. [IporpaMMupoBanre Ha sI3bIKE BEICOKOTO YpoBHs. [IporpammupoBanue Ha s3bike C++ :
yueonoe mocobue / T.W. HemmoBa, C.1O. IN'onosa, A.W. TepentseB ; mox pen. JI.I'. Tarapunoit. — Mocksa : ®OPYM :
NH®PA-M, 2024. — 512 c. + Jlon. MaTepuaisl [ DnekTpoHHBIH pecypc]. — (Cpennee nmpodeccnoHambHOEe 00pa3oBaHue).
- ISBN 978-5-8199-0699-6. - Tekct : anektponnbiii. - URL: https://znanium.com/catalog/product/2083383 — Pexum
JIOCTYIIa: T10 IIOJIITHCKE.

3. Hemnosa, T. U. IIporpaMMupoBaHue Ha si3bIKe BEICOKOTO ypoBHs. [IporpammupoBanue Ha si3bike Object
Pascal : yuebnoe nocobue / T. 1. Hemnona, C. 1O. I'onoa, . B. A6pamosa ; oz pen. JI. I'. I'arapunoii. — Mocksa :
®OPYM : UHOPA-M, 2023. — 496 c. — (IIpodeccuonansroe obpasoBanue). - ISBN 978-5-8199-0753-5. - Teker :
anexTpoHHbIit. - URL: https://znanium.com/catalog/product/1916203 . — Pexxum mocTyna: 1o HoAIUCKe.

4. Py6anosa, H. A. MatemaTniyeckoe nporpaMMupoBanue : yuebHoe nocodue juist By3os / H. A. PyGanosa.
— Casnkr-Ilerepoypr : Jlanp, 2024. — 104 c¢. — ISBN 978-5-507-49033-2. — Tekct : anekrponHsii / Jlaub :
3JIeKTpOoHHO-0nbmmoTeyHas cucrema. — URL: https://e.lanbook.com/book/401135  — Pexkum nmoctyna: AJjisi aBTOPH3.
I10JIb30BaTEIEH.

5. Ceepmios, C. 3. SI3pIku TPOrPpaMMHUPOBAHHS U METOJBI TPAHCIAINY : yueOHoe mocobue mist By3oB / C.
3. CepmiioB. — 5-e u3., crep. — Cankrt-IletepOypr : Jlanb, 2025. — 564 c. — ISBN 978-5-507-50570-8. — Tekcr :
JJICKTPOHHBIN // JlaHb : snexkTpoHHO-OMOMMoTeuHas cuctemMa. — URL: https://e.lanbook.com/book/447398 — Pexum

JAocCTyna: AJid aBTOpU3. IOJIb30BaTEICH.
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Ilepeuenb HH(POPMAIMOHHBIX TEXHOJIOTHA, HCMOJIB3YEeMBbIX JIs1 0CBOEHUS IUCUMIJIMHBI (MOIYJ51), BKJIOYAs
nepeyeHb MPOrpaMMHOI0 odecreyeHus] H HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

Hamnpasnenne noarorosku: 44.03.01 - [Tenarormueckoe o0pa3oBaHue

Ipodwmne noaroroBku: TexHONOTHS ¥ POOOTOTEXHUKA
Kpanudukarus BeITyCKHUKA: OakanaBp

®dopma o0ydeHUs: 0UHAS

SI3bIk 00Oy4UeHUs: pycckuit

T'on Havana oOy4eHus mo oOpa3oBaTensHOM porpamme: 2025

OcBoeHHE IUCHMIUIMHBI (MOIYIsl) MPEAIoJiaraeT HCIOJIb30BaHUE CIIEAYIOUIEro IMPOrpaMMHOrO OOecHeyeHus: H
nH(OPMaLMOHHO-CIIPABOYHBIX CUCTEM:

Microsoft office professional plus 2010

Kaspersky Endpoint Security mis Windows

OnekTponHas Oubnuoreunas cuctema «ZNANIUM.COM»

DnexTpoHHas onbaroTedHas cucreMa ManarenscTBa «JIaHb

OnexTpoHHas OubnmoTeuHas cuctemMa «KOHCYIBTaHT CTyIeHTa»
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