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1. HEJHW OCBOEHMUS JUCHUITJIMHDBI

LlensiMu OCBOEHUS JUCLHUIIMHEL (MOYJIsT) «SI3BIKM ITPOrpaMMUPOBAHUS) SIB-|
JIAIOTCS M3yueHHe CTYJEHTaMH MapajJiirM IpPOrpaMMHUPOBAaHHUS, COBPEMEHHBIX
SI3bIKOB M METOJIOB TMporpaMMupoBaHus. BeipaboTka y CTYJEHTOB yMEHMs camo-
CTOSTENILHO PEAM30BBIBATL AJTOPUTMEI Ha SI3bIKE NPOrpaMMHPOBAHMS BBICOKOTO
YPOBHS ISl peLLCHUs PUKJIAJAHBIX 3a/1a4, UCIOJb3Ys MPH 3TOM HauboJjee 1ojaxo-
JISIIHE METOJIBI MPOrpaMMUPOBAHUS, YMETh KJIACCU(PUUMPOBATH JAHHBIC U BbIOU-
paTh HYXKHbIH KJacc JaHHBIX JUIS PeleHus OTpeieIeHHOMN 3a/1a4H.

2. MECTO IUCHUIIJIMHBI B CTPYKTYPE OITOII BO
Jucuurmauaa BxoauT B 6azoyro yacth jucuuiuina OITOIT. Copepacanue auc-
LUIIHHBI OXBATHIBAET KPYI BOIPOCOB, CBA3AHHBIX ¢ pa3paboTKO U peannsaideit an-
FOPUTMOB PEIIeHHs MPUKIIAJIHBIX 3aJa4y [PpOrpaMMHUPOBAHHUS, CO3JIaHUs MIPOrpamMmm-

MMH  HUCIOJIB30BATBCS  NPU  M3YYEHHHM  CleAyloumx KypcoB:  «OO0BeKTHO-
OpPHEHTHPOBAHHOE MPOrpaMMUpoBaHme», «MaTeMaTHuecKoe MOJICITUPOBAHUEY, «
TEJUICKTYaJIbHBIH aHaIu3 JAaHHBIX», HAIIMCAHUK BBIITYCKHOW KBalu(HUKalMOHHOMN pa-
OOTEIL.

3. KOMITIETEHIHUHU OBYYAIOILEI'OCsI, POPMUPYEMDBIE B PE-
3YJABTATE OCBOEHMUS ANCHUIIJIMHBI (MO/1Y JI51) |

B pesysnbrare oCBOGHMSI JHMCUMIUIMHBI OOy4daroUMics JOJKEH JeMOHCTPHUPO-
BaTh CJIe/IyIOLIUE pe3yabTaThl 00pa3oBaHus:
CIIOCOOHOCTH NMPUMEHSTh B NMPO(ECCHOHAILHON JEsITeIBHOCTH COBPEMEHHbBIE S3bIKH
MPOrpaMMHpPOBAHUs M SA3bIKM 0a3 JaHHBIX, METOMOJIOIMH CUCTEMHOM HHIKEHEPHH,
CHCTEMbI aBTOMATH3ALUH ITPOEKTHPOBAHUS, 3JIEKTPOHHBIE OMOJIIMOTEKH M KOJUIEKIIHH,
ceTeBble TeXHOJIOMH, OMOIMOTEKH M MaKeThl NPorpaMM, COBpeMeHHbIe podheccHo-
HaJbHBIE CTaHAApPThl HH(pOpMaoHHEIX TexHonoruit (OITK-2);
CrocoOHOCTh K pa3paboTke alrOpUTMHUYECKUX U MPOrpaMMHBIX pelleHuit B obJacru
CHUCTEMHOI'0 M MPUKIIAJHOIO [POrpaMMHUPOBAHMS, MAaTEMaTHYECKUX, HH(POPMAIIMOH-
HBIX U UMHUTAUMOHHBIX MOJeJIel, co3anuio MH(POPMALMOHHBIX pecypcoB riiobalib-
HBIX ceTelf, o0Opa3oBaTeJIbHOrO KOHTEHTA, INpPHUKIaAHBIX 0a3 JaHHBIX, TECTOB | H
CPE/ICTB TECTUPOBAHUS CHCTEM U CPEJCTB Ha COOTBETCTBHE CTAHAAPTAM M HCXO/HBIM
TpeboBanusam (OI1K-3);
CIIOCOOHOCTh MCMOJB30BAThH COBPEMEHHBIE MHCTPYMEHTAJIBHBIE U BBIYUCIUTENLHE
cpencraa (ITK-3);

B pesynerare OCBOEHUs JUCHUMINIMHBI CTYACHT JOJIKEH JAEMOHCTPUPOBATD |
OCBOEHHME YKa3aHHBIX KOMIIETEHIMIT M0 JIeCKPUIITOpaM «3HAHUs, YMEHUs, Biajie- |
HUS», B COOTBETCTBUU C TEMATHUYECKUMH MOJLYJISIMH JUCLMIUIMHBL, TPUMEHAThH T10-
JlydeHHble 3HAaHMs B rocieaylomeM o0ydeHUH U NpodecCHOHANBHON e TeIbHO-
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)  3HaTh: OCHOBBI COBPEMEHHBIX SI3BIKOB IIPOrpaMMHUPOBAHUS OCHOBHBLIE METO-
nel nporpammupoBanus, (OI1K-2); ocHoBHBIe HampaBieHUsT pa3BUTHUS TEXHOJIOTUH
nporpammupoBanus (OIIK-3); coBpemMeHHble HHCTPYMEHTAJILHBIE M BBIYMCIIH-
tenbHBIE cpeacTra (11K-3).

2)  YMerh: pealu30BBIBATH AINOPUTMUYECKHUE PELUCHHs Ha COBPEMEHHOM SI3bIKe
nporpammuposanus (OIIK-2); ananuszuposaTh npobiemMbl U HanpaBIeHHUs pa3BU-
TUs TexHosoruid nporpammuposanus (OIIK-3); ucnone3oBaTh B npodeccuonaln-
HON eATeIbHOCTH COBPEMEHHBIE MHCTPYMEHTAJbHBIE M BBIYMCIIMTEbHBIE Cpe/l-
ctBa (I1K-3).

3) Bnanmers: 0a30BBIMH CpeACTBAMHM COBPEMEHHBIX S3BIKOB IPOrpaMMHUpPOBa-
HUSI, MHOIOMOJYJIbHBIM rnporpammuposanvem (OIIK-2); ocHoBHBIMM HarpaBsiie-
HUSAMH pa3BuTHsl TexHosoruil nporpammuposanus (OITK-3); cnocobHoCcTh He-

[10JIb30BaTh COBPEMEHHBIE MHCTPYMEHTA/IbHBIE M BBIUMCIMUTENBHBIE CpeJCTBA
(T1K-3)

4. CTPYKTYPA U COAEP)KAHUE JUCUHUITJIMHBI (MOY JISI)
OO1ast Tpy10eMKOCTb JIMCIMIUIMHBI COCTABIISIET 3 3aUeTHBIX eAnHull, 108 yacos.
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HUSL.

Crpykrypa  mpo-
rpaMMbl Ha S3BIKE
C++), Knaccudu-
Kalus TUIIOB JIaH-
HeIX. baszoBbie Tu-
nbl  gaHHelX. OO6-
7acTh JEHUCTBUS H
KJIACChI MaMSTH
[lepemenusle )%
BeIpakeHus. Ore-
paTopbl, IPHOPH-
TET Oleparu.

| Ykazarenu. Ccbui-
KH. MaccuBsl

[lonp3oBarenbckue
THUNBI JaHHbIX. [le-
peuncIeHus.
Crpykrypel. O0b-
e/IMHEeHUSL. Pelitunr-
Oynkuuu. OOBsB- 7- 5 5 6 3/25 KOHTpPOJIb N
JIeHUEe U orpeje- 11 JlaGopaTtopHbie
nenue. Ilepenaua paboThbl
napametrpon. Bos-
BpalllaeMoe 3Haue-
HUe. DyHKIHH.
[Teperpyska ¢yHk-
LHi. [1Tabnons!
(yHKUMN
| JnHamuueckue PeiiTunr-
CTPYKTYpBl  JlaH- 12 KOHTpOJb Noj
HbIX.  JIMHEHHBIH i 25 JlaGopaTopHble
CITUCKH. Crexk i 2 0 1 paboThI
15
Ouepenn. bunap-
HbIE JIepeBbs
| PaGota ¢ (aiinam 16 | 2 2 6 1/50
| BBeienue B s3bIK 1
Python. 181 2 2 ) 1/25
7 Ilepearrecrar
Beero: 18 | 18 18 ) 9/25 s (3a4ér),
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Jlekuumn.
1. Benenue. Mcropust pa3BUTHS A3BIKOB POrpaMMHUpOBanus, 0030p coBpe-

MEHHBIX A3BIKOB MU MCTOJL0B IIPOTPpaMMHUPOBaHHA. (2 ‘-IE\CEI)




2. Crpykrypa riporpamMmbl Ha sizbike C++), Kitaccudukanus THIIOB JIaHHBIX.

basossle THIE! AaHHBIX. O0nacTh JielicTBUS U Kiacehl amMaTH (2 vaca)

. Ilepemennbie 1 BelpaXkeHus. OniepaTopsl, NPUOPUTET Onepauuii. (2 yaca)

. Ykazarenu. Ccouiku. Maccussl (2 yaca)

5. TMonp3oBarensekue THIB JaHHbIX. [lepeuncnenus. Ctpykrypsl. O0benHe-
Husl. (2 yaca)

6. Oyuxuun. O0bsasnenue u onpenenenune. lepenaua napamerpon. Bosspaiia-
emoe 3nauenue. Gyuxuun. [leperpyska pynkunit. [labnonsr Gpynkumii. (2
yaca)

7. IuHaMu4ecKue CTpYKTYphl JaHHbIX. JInHeiHbli cnucku. Crex Ouepe/ib.

bunapuele iepeBbs (4 yaca)

. PaGora ¢ darinamu. (2 yaca)

9. Beenenue B s13b1k Python. (2 yaca)
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JlabopaTopusbie padboThbI.

Oneparopsl. [Ipuopurer onepauuii (4 yaca)
Ykazarenu v ccbllIkd. (2 vaca)

MaccuBnl JlaHHBIX. (2 yaca)

Cocrasuele THIBI JaHHBIX. CTpyKTYpHI. (2 yaca)
PyHkuuu. (2 yaca)

Jlunamuueckue CTPyKTYphl JaHHBIX. (2 yaca)
Mdaitnel.(2 yaca)

OcnoBel s1361Ka Python (2 vaca)

oMW RN =

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH
JIs ycnemHoro oCBOeHHs CTyIGHTaMU JAHHOTO Kypca HEeoOX0IMMO HCI0JIb30-
BAHWE AKTUBHBIX W WHTEPAKTUBHBIX METOJOB OOyUeHHS! ¢ YyJeleHUeM JIOJIKHOIO
BHUMAHHUS UMUTALIMOHHBIM MOJEJISIM, MTO3BOJIAIOMINX Hanbosee 3 PpeKTuBHO opranm-
30BaTh MpoIece yueOHO-TI03HABATEIBHON U HUCCIIEe/I0BATENILCKOM JIeATEIbHOCTH CTy-
JIEHTOB, criocoOcTByoIeMy Hanbosee riny0oKOMY OBJIJICHHIO KOMIT@TEHLIHSIMH.
Coueranue TpagUIIHOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHI B (hOpME JIEKLIHH ¢
MHTEPAKTUBHBIMH 3aHATHIMU NPOBEACHUN MEPOIIPUATHH KOHTPOJIS TEKYIIMX 3Ha-
HUH CTYICHTOB (3aauusl peHTHHT KOHTPOJISl, CBOEBpEeMEeHHasl 3aluTa iaboparop-
HBIX paboT), Mo3BoIAIOT Hanboee riy0oKo BOBJIEeYL CTYACHTOB B ITPOLIECC M03Ha-
BATEJIbHOM, HAYYHO-MCCIIEJ0BATENIBCKOM e TeIbHOCTH, 3(PPEKTUBHO U paBHO-
MEpPHO pacrpe/ie/IuTh BpeMsi CaMOCTOATeIbHOH paboThl CTY/IGHTOB B TEUEHHUE Ce-
MecTpa.
Bo Bpemsi 3aHATHI NpejyCMOTPEHO NPOBEJEHHE JMaaora M JMCKYCCHH Ha
JIEKIMSIX 110 Pa3JIMYHBIM BONpocaM paboThl CO CIOXKHBIMU CTPYKTYPaMHM JIaHHBIX U
pa3BUTHUS COBPEMEHHBIX SI3bIKOB IIPOrPaMMHUPOBAHUS, PSJLY JPYIHX BOIIPOCOB.

6. OHEHOYHBIE CPEJACTBA JUIsI TEKYILEI'O KOHTPOJISI YCIIE-
BAEMOCTH, TIPOMEKXYTOUYHOU ATTECTAIIMH IO UTOT'A
OCBOEHMUS JUCUUIIJIMHBI U YYEBHO-METOAUYECKOE
OBECIHEYEHUE CAMOCTOSITEJIbHOM PABOTBI CTYJIEHTOI




3aanne HA nepeaTrecTanHtIo.

[TpencraBuTh OTYET O caMOCTOsTENLHOH pabore, B KOTOPOH paccMOTpeTh
CJIeJIYIOLHE BOIPOCHL:

CriocoOBbl rpeJicTaBleH s TUIIOB JIaHHBIX. Pacuér jauanazona rnpejcrapieHus
BCEX LEJIBIX TUIMOB JIaHHBIX si3bika C++, Pacuér conpoBoauTh NOAPOOHBIMU KOM-
meHtapusMu. [lepenonnenne tunos. Bonpoc ucenenoBaTh JUlst 3HaKOBBIX U 0e3
3HAKOBBIX THIIOB.

Pemmts 3aauy. Pemienue npeactaBuTh B BUjie OJI0K-CXEMBI H TPOrPaAMMHOTO
K0J1a, UCTI0JIb3Ysl Oa3oBbIe cpeacTBa a3bika C++,

3agaun_Ha nepearrecranuio. (Bapuant 3a1a4un MojgyyuTh y npernojanare-

Js1.)

. Jana wnenouucienHas npsMoyrosibHas matpuua. OnpenesiuTb: KOJIUYeCTBO
CTPOK, HE COJIepKALLMX HM OJIHOIO HYJIEBOIO 3JIeMEHTa; MaKCUMAaJIbHOE M3 YHCel,
BCTPEYAIOLMXCs B 3aJaHHON MaTpuLe 0oJiee OHOTO pasa.

2. Jlana uenouMciieHHash NpsAMOYrojibHasi Martpuia. OnpenenuTh KOJHYEeCTBO
CTONOIIOB, HE COIePIKALMX HU OJIHOI'O HYJIEBOTO dJIEMEHTA.

3. XapakTepucTUKON CTPOKH IEOYMCIEHHON MaTpULbl HA30BEM CyMMY €& MoJIo-
KMTEJIBHBIX YETHBIX JIeMeHTOB. IlepecTaBisist CTpOKH 3a/laHHON MaTPHILB], pacro-
JIOKUTH UX B COOTBETCTBUM C POCTOM XapaKTEPHUCTHK.

4. Jlana wnenouucieHHas npsMoyrosbHas marpumra. OnpejesiuTb: KOJU4ecTBO
CTOJIOLOB, COAEPIKAIMX XOTs Obl OJIMH HYJIEBON DIIEMEHT; HOMEP CTPOKH, B KOTO-
pOH HAaXOJMTCS caMasl JUIMHHAsS CepUsl OJIMHAKOBBIX 2JIEMEHTOB.

5. Jlana nenouucinennas kBagpaTHas mMatpuua. OnpeaeauTs: MMPOU3BEIEHHE dJie-
MEHTOB TOJILKO B T€X CTPOKAX, KOTOPHIE HE COACPIKAT OTPHULIATEIIBHBIX;

MaKCUMyM CpEJIM CYMM 3JIEMEHTOB AMaroHallel, napajuiesIbHbIX TJIaBHOM Jjiuaro-
HaJIM MATPHILLL.

0. Jlana neyounciennas kpaapatHas Marpuia. OnpeieanTb: CYMMY 3JIEMEHTOB B
TeX CTOJI0IAX, KOTOPhIE HE COJEPIkKAT OTPUIATENIBHBIX IEMEHTOB; MUHUMYM Cpe-
JId CYMM MOJIyJIeH 3JIEMEHTOB JHMaroHasiei, napamielibHeIX MoO0YHON auaroHanu
MaTpPHILBL.

7. Jlana 1ejioudciieHHas npsAaMoyrojipHas Matpuua. OnpenenuTsb: CyMMy dJieMeH-
TOB B T€X CTPOKAX, KOTOPLIC COJEPIkKAT XOTSA ObI OMH OTPULIATEIBLHBIN DJIEMEHT;
HOMEpa CTPOK M CTOJOIIOB BCEX CEUIOBBIX TOUEK MaTpuibl. Marpuia A umeer
CEIUIOBYIO TOYKY, €CJIU ABJISIETCS MUHUMAJIbLHBIM 3JIEMEHTOM B i-0i CTpPOKe M Mak-
CUMAaJIbHBIM B |-OM CTOJIOLE.

8. Jlis 3ananHoOi MaTpulel pasMepoM 8 Ha 8 HaWTH Takue K, uto k-5 cTpoka mat-
pulbl coBrnaznaer ¢ k-sim cronbuom. Halitu cymmy a1eMeHTOB B TeX cTpokax, Ko-
TOpBIE COJIEPIKAT XOTS ObI OJUH OTPULIATEIILHEIH 3JIEMEHT.

9. XapakrepucTHKOH cTo01a 1IeJ0UNCIICHHOM MaTpULBI HA30BEM CYMMY MOJLyJei
€ro OTPULATENIbHBIX HeYETHBIX J1eMeHTOB. [lepecTapisis cTonOLBI 3anaHHON MaT-
PHIIBI, PACIIONIOKUTE HX B COOTBETCTBUU C POCTOM XapaKTEPHUCTHK.

10. HaliT cyMMy 3JIeMEHTOB B TeX CTOJOLAX MaTpHilbl NXn, KOTOPLIE COjEpKar
XOTsl OB OZIMH OTPULATEIILHBINH JIEMEHT.

1. Cocensamu snemenrta Aj B MaTpulle Ha30BEM dJeMEHTHI Ay ¢ i-lsksit])
J=l=sl<j+1
b

(kD # () Onepauus criaXuBaHAs MaTPUIB! JAET HOBYIO MaTpHILy




TOT'O JKe pazMepa, KayKJIbIi 2IeMEeHT KOTOPOi ImoJiydaercst Kak cpejiHee apudMeru-
4eCcKOe MMEIOLIUXCSA COCeNeH COOTBETCTBYIOLIEIO IEMEHTAa UCXOAHOM MaTpULIbL.
[Toctpouts pesynabraT CrilaxMBaHus 3aJlaHHON BEIIECTBEHHOW MaTpULIBI pa3MepoM
10 na 10. B crnaxxeHHol MaTpulle HAHTH CYMMY MOJIYJIeH 2JIEMEHTOB, pa3JioiKeH-
HBIX HUXKE [VIaBHOU JUAroHalIH.

12. DnemeHT MaTpHLbl HA3bIBAETCS JIOKAIBHBIA MHUHHUMYMOM, €CJIH OH CTPOro
MEHBIIE BCeX MMeIOoIUXcs y Hero cocefiel. [loacunurars KOTUYECTBO JIOKAIbHbBIX
MUHHUMYMOB 3aJlaHHOM MatTpuilel pazMepoM 10 wa 10. Haiitu cymmy mojysei
AJIEMEHTOB, PACIIOJIOKEHHBIX BbILIE MJIABHOM JIHaroHas u.

13. KoadpuuneHTs! cucTemMbl JIMHEHHBIX YPABHEHHH 3a1aHbl B BUIE MPAMOYTOJIb-
HOIl MaTpulbl. C MOMOILBIO JOIYCTUMBIX MPeoOpa3soBaHuil MPUBECTH CHCTEMY K
TPEYroJIbHOMY BHLY.

14 HaiiTH KOJIMYECTBO CTPOK, MPSMOYTOJILHOW MaTpHllbl cpejiHee apupMeTHde-
CKOE DJIEMEHTOB KOTOPBIX MEHbILIE 3a/IaHHON BeJIMYMHBI,

15. YIUIOTHUTE 3aaHHYIO MATPHUILLY, YJAJTUB U3 HeE CTPOKH U CTOJIOLIBI, 3a1T0JTHEH-
HBIC HYJISIMU.

16. Halitn HoMep nepBoit U3 CTPOK, CopepKalUX XOTs OBl OJIUH TOJOKUTEIbHBIH
DJIEMEHT.

Bapuant 13.

17. OCcyIecTBUTh LUKINIECKUIT CIBUI SJIEMEHTOB [IPSIMOYIOJILHOW MaTPHUIlLI HA N
9JIEMEHTOB BIIPABO WJIH BHHU3 (B 3aBUCMMOCTH OT BBEJEHHOIO PEKHMAa). N MOKET
OBITE OOJIBIIE KOJIMUECTBA HJIEMEHTOB B CTPOKE WJIM CTOJIOIIE.

Bapuanr 14.

18. OcylecTBUTh UMKIMYECKHI C/IBUT 2JIEeMEHTOB KBaJPATHON MaTpUI(bl pasMep-
noctd MxN BnpaBo na k snemenToB Takum o6pasom: ssieMeHTsl 1-H CTPOKH ¢BH-
raioTcst B IOCJIEHUI cTosnbell cBepXy BHU3, H3 HEro — B IIOC/IEIHION CTPOKY; JUIs
OCTQJIBHBIX AJIEMEHTOB — AHAJIOTHYHO.

19. lana nenounciiennas npsMoyroyibHas Matpuua. Onpeiesiuth HoMep MepBoro
M3 CTOJIOLIOB, COMlepKalUX XOTs Obl OJIMH HYJIEBON 2JIEMEHT.

20. XapakTepuCTUKOI CTPOKH LIEJIIOUUCIEHHOM MaTPUIIbI HA30BEM CYMMY €& OTpH-
HaTebHBIX YETHBIX 2JIeMeHTOB. [lepecTapisas CTpOKM 3agaHHON MAaTPHILbI, PaCIIo-
JIOXKUTH UX B COOTBETCTBUH € YOBIBAHHEM XapaKTEPUCTHK.

PeiiTunr-kourpoJn Nel
Bapuanr 1.
1. int a=5; int b=at++; int c=++a;
KakoBbl 3HaueHHs NepeMeHHBIX a,b,¢ 110cIIe BBHITOJIHEHUS 9TOM CTPOUKH
Kona?
2. int a=7; int b=27,;
int k=(a>b)?printf(“a+b=%:i",a+b): printf(*“a-b=%i",a-b);
Yemy pasno k?
3. signed char ch=129;
int a=ch++;
KaxoBel 3HaueHus nepeMeHHbIX a u ch?
4. unsigned chari =0, j = 256;
intk=j|i; intg=~j;




Kaxossl 3nauenust k u g?
Bapuanr 2.
1. int a=9; int b=a--; int c=--a;
Yemy paBHBI 3HAUEHHUs TIepeMEeHHBIX a,b,c 1mociie BRITTOJIHEHUS 3TON CTPOUKH
Koja?
2. int a=37; int b=27;
int k=(a>b)?printf(“a+b=%1i",a+b++): printf(“a-b=%1",a-b);
Yemy paBno k?
3. unsigned char ch=255;
int a=ch++;
Uemy paBHBI 3HaUEHUS NepeMeHHBIX a U ch?
4. signed chari=0, j = 374;
intk=j| i
int g =~ j;
Uemy paBHBI 3HaYCHHs IepeMEeHHbIX K 1 g?
PeiiTHHr-KOHTPOJIbL Ne2
Bapuanr 1.

1. Hanucath ¢pparMeHT KOJIa M CXeMATHUYECKH OTOOpa3UThL pe3ysibTar ero pa-
6oTb1. OOBABUTH yKa3aTeb Ha int, MepeMeHHyI0 THIa int, HACTPOUTH yKa3a-
TeJIb Ha ATY NepeMeHHYI0 U 3aucarh B Hee uepes3 ykasaresib uncio 10.

2. OOBABHUTH yKa3aTeab Ha KOHCTAHTHBIM yKazaTelib Ha int, TPOMHHUIMANIH3H-
poOBaTh, CIEIATh IOSCHSIOLMI PUCYHOK.

3. OOBABUTH OAHOMEPHBII MaccHuB int U3 MATH DJIEMEHTOB, ITPOMHUITHATUIHPO-
BATh MpH 00bsiBIeHUH. COXPAHUTH B LEJIOYUCIIEHHYIO TIepeMeHHYIO 3Have-
HUe IepBoro aneMenTa Maccusa. [Tokasare jiBa crioco6a (MHAEKCHOE BhIpa-
JKeHHe M MCIIOJIb3Ysl UMsI MacCHUBa, KaK yKa3aTesb)

4. OnuumuTe CUHTAKCUC, paboTy W NpHUMEp UCIIOIB30BaAHUS ONepaTopa IKKIIa
while

BapuanT 2.

1. Hanucats ¢parmMeHT Kojia M cxeMaTuuecku 0ToOpa3uTh pe3ybTar ero pa-
6otel. O0BsBUTE yKazarens Ha float, nepemennyto Tuna float, HaCTPOUTE
yKasarellb Ha ATy [epeMEeHHYIO U 3allUcaTh B Hee Yepe3 yKas3aTellb YHCII0
10,5.

2. OODBABUTH KOHCTAHTHBIHM yKa3aTellb Ha yKa3aTelb Ha int, IPOMHUIIMAJIH3H-
pOBaTh, ClleIaTh MOSCHAIOLIHMI PUCYHOK.

3. OOBABUTH OAHOMEPHBIH MacCHB Int U3 [SATH JIEMEHTOB, TPOUMHULIHAIU3HPO-
BATh NpH 00BsBIeHUH. COXPAHUTD B LEIIOUMCIEHHYIO TIEPEMEHHYIO 3Have-
HHe rsiToro aneMenta Maccusa. [Tokazars aBa cnocoba (MHAEKCHOE BhIpa-
)KeHHe M MCIIOJb3YSl MMs MacCUBa, KaK yKa3arTesh)

4. OnummTe CUHTAKCUC, paboTy U IPUMEP UCITOJIL30BAHUS OTNlepaTopa 1UKJIa
do while
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Opral~iH3OBaTb JIMHEMHBIM CITMCOK B BHJIC CTEKA C BO3MOKHOCTBIO ﬂ,06aBﬂCHI/]ﬂ H
YHaJlleHUA 2JIEMEHTA, BCTABKH T10 KJIHO4YY.

Bapuanr 2
OpraHu3oBaTh JUHEHHBIH CIIUCOK B BUJIE OYEPEH C BO3ZMOKHOCTLIO Jnio0aBJIeHus U
yJlaJIeHus 2JIeMEeHTa BCTaBKH I10 KITIOYY.

Bonpoce! k 3aueTy.

[Tousitie Tin JaHHbIX. ba3oseie THITEI si3bIka CH++,

.YcnoBublii onepatop. CHHTaKCHC, TPUMEDP UCIIOIB30BAHUSL.

Onepatrop BeiOopa. CHHTAKCUC, MPUMEP UCIIOJIL30BAHHS.

[ukin ¢ npenycnoBueM. CHHTAKCHC, TPUMEDP MCIIOIB30BAHUS.

[{uki ¢ mocrycinoBuem. CHHTaKCHC, IPUMEDP MCIOIB30BAHUS.

[{ukn ¢ mapameTpoM. CUHTaKCHC, IIPUMEpP UCITOJIL30BaHuUS.

Maccus. Onpenenenue, o0baBiIeHue, criocoObl 00palleHus K 3JIeMeHTaM.

Crpykrypsl. Onpenenenue, onucanue, o0ObsaBiIeHUe, Cr1ocoObl oOpaleHus K

TOJISIM.

9. ®yuxkuuu. O0bsABICHHUE, ONIpe/ielIeHHe, BBI30B, (JopMalibHble, (PaKTHUEeCKHe
napameTphl.

10.ITeperpyska GpyHKIHA.

| 1.111aGnoHBI GyHKIMIA.

12. Tune! nannex sa3sika Python.

13.JIokasibHble U rIoOaIbHBIE TIepeMeHHbIEe.

14.0Opranusanus nukinoB Ha Python.

15.0OcuoBHnble onepauuu 1 oneparopst Python

16.Cnucku Python.

17.Maccussl Python.

18.1Teuars nanueIx o gopmary.

19.Pabora ¢ aiinamu Ha Python.

20.Dynkuuu B a3pike nporpammuposanus Python. [Tapamerpsl u aprymenTsl
(yHKIIMIA.
3aanust UISL caMOCTOSITEILHOI Pad0Thl CTYACHTOB.

|. HaiiTi nepuMerp M ruomah KBajapara, (pakTopual ynciaa, HHTerpa (crnocoonpl
nepejavM IapamMeTpoB: 10 3HAYEHHIO, 10 yKazarello, MO CChUIKe, Iepejaya
(YyHKUHH B Ka4ecTBe napamerpa).

2. YmHoxenue matpull. Ileperaua MaccMBOB B KauecTBe napaMeTpoB. 2 crnocobda:
cTaTUYeCKHe M JMHamuueckne maccuBbl. [IpeacraBnenue JIBymMepHOro MaccuBa
B BHJIe BEKTOpA C UCIIOJIL30BAHUEM apu(PMETHKH yKazaTese.

3. Tenedounstii cnpaBounuk. Maccus ctpykryp. Peanuszosats Gynkuum: noba-
BUTb, YJaJIUTh, HAliTH, BBIBECTH cnucok. Mcrone3oBarh nepeaady napameTpon
(MaccHB M KOJIMYECTBO 3JIEMEHTORB, HAlIpUMep).

4. Tenedonnslii cipaBounuk. Cesasuele crincku. Peanuzosath GyHKIMU: 100aBUTh
2JIeMeHT, J00aBUTh B yKa3zaHHOE MECTO, YJAAJWUThL 3aJaHHbBIi, HAlTH, BBIBECTH
CIIUCOK, 00paTuTh crucok. Mcnonp3oBarts nepejavy napaMmeTpos.

5. HaliTu nepuMerp M 1iomajib kBaapara, GpaKropual yucia, nurerpaji (crnocoObl
nepejavyy napameTpoB: riodajabHble MepeMeHHbIe, I10 3HAYeHHIO, 10 yKaszaTe-
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a) OCHOBHasI JIUTepaTypa:

6) JIONOJIHUTEIIbHAsS JIMTeparypa:

B) [NEPHOAUYCCKHE HU3JaHHA!
l.

2.

B) UHTEPHET-PEeCypPChI:
I.  Oduuansuelii caiir https://www.python.org/

. YMHOXKEeHHE MaTpHII. Hepe,ual{a MAaCCHBOB B Ka4eCTBC IMapaMCcTpOB. 2 crocoba:

. Tenedounstii cnpasounuk. Kcnons3osare maccus cTpykryp. Peanuszosathb

' TOJIG(I)OI-II-IHH CIIpaBOYHHUK. OpI"ElHHBOBaTI: C HUCITOJIL30BaAHHUEM CBA3HOI'O CITMCKA.

0, 10 CChUIKe, Iepefada (YHKUMM B KkadecTBe napamerpa). OObBICHUTL B
Ka)KJIOM Cllydae, KaKk NepejaioTcs napamerpsl, Kakoi crocol Jyuiie Ui Bbi-
YUCNIeHUs (paKkTopHaa.

craTU4eCKHUe M JIMHaAMHUYECKHE MaCCHUBEI. l’]pen(:TaBneHne JABYMEPHOTI'O MaCcCHUBa
B BH/I€ BEKTOpPa € UCITIOJIL30BAHHECM apmbme'rmm YK83211‘€H6171.

GyHkumuu: 1o6aBUTh, y1aluTh, HAWTH, BbIBECTH criucok. Mcenonb3oBars nepeja-
4y rapameTpoB (MacCHUB M KOJUYECTBO IEMEHTOB, HATIPUMED).

PeanusoBath (pyHKImMH: 100aBUTh 3J1eMEHT, 100aBUTh B yKa3aHHOE MECTO, Y/la-
JIUTH 3aJlaHHBIH, HAWTH, BEIBECTH CITMCOK, 0OPaTUTh CIIMCOK.

7. YYEBHO-METO/IMYECKOE U UHOOPMAIIMOHHOE OBECIIE-
YEHUE JUCHUITIJIMHBI (MO Y JISI) |

1. 3nartonoasckuit JI.M. [IporpammupoBanue: THITIOBBIE 3a/{aui, AITOPHTMbI
MeTobl [DnexTpounstit pecype] / 1. M. 3natonosibekuid. - 2-¢ usjl. (9i1.). - 22

c. 2012 www.studentlibrary.ru

2. C. M. Oxkynos [lporpammupoBanue B asiropurmMax 3. (ai1.). - M. : BU-
HOM. JlaGopatopus 3uanuii,.-383 c¢. 2014 www.studentlibrary.ru
3. Haseinosa H.A. Ilporpammuposanue [DnexkrpoHHslii pecypce]: yueGHoe

nocobue/ JlaBeiiosa H.A., boposckas E.B.— DiekTpoH. TekcToBbie jaH-
Heie.— M.: BUHOM. JlaGoparopus suanuii, 2015.— 239 ¢.— Pexxum jocry-
na: http://www.iprbookshop.ru/6485.— DB5C «IPRbooksy», 2015

l. B.B. ITonbensckuit S3sik C#. bazosrelit kype: yueb. [Tocobue. M.: du-
HAHCBI U CTATUCTHKA,. - 408 c. 2015 www.studentlibrary.ru

2. B.B. INon6ensckwuii. SA3pik Cu#. Petnenne 3anau: yued. [Tocobue. - M.
@unance! 1 cratuctuka. 296 c. 2014 http://www.studentlibrary.ru

3. Marpua 10.C. Ilporpammuposanune u ortiazka C/CH+ npuioxeHnnii juis
MukpokoutpoiiepoB ARM Mznarensctso/IMK-nipecc. 2012
http://www.studentlibrary.ru/

«HMupopmanimonHsie TeXHONOrHH» BixemMecsuHblid TeOPeTUIeCKH U TPUKIIa)l-
HOM HayuHO-TexHHU4eckuii xxypHan ISSN 1684-6400

Kypnan «BecTHUK KOMIBIOTEPHBIX U MH(POPMALIMOHHBIX TexHoMorui» ISSN
1810-7206

Kypuan «Bectaux Bal'V» ISSN 2307-3241.
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2. DnexkTpoHHoe nocobue B oTkpbITOM goctyre. Cronspos A.B. Beenenue B
a3p1Kk C++, MAKC-TTPECC 2011. http://www.stolyarov.info

3. DneKkTpOoHHBIH pecypc, CoJepKallMi MOMIaroByl0 HHCTPYKIMIO M0 YCTaHOB-
ke u camoyuurenb Python  https:/pythonworld.ru/osnovy/skachat-
python.html

4. Omnnaitn  cnpaBounuk nporpammucra Ha C u C++  http:// www.c-
cpp.ru/books

8. MATEPHAJIBHO-TEXHUYECKOE OGECITEYHEHUE
JAUCHHUATTIJIMHBI (MO Y JIST)

JLst yenemrHoro ocBOeHUst AMCIMIUIMHEL HEOOX0AMMa ay M TOPUSL ISl TIPOBE-
JI€HHS JIEKLIMOHHBIX 3aHATHH, UMetoLas HeoO0X0IMMOe KOJIMYECTBO 110CaJI0UHbBIX
MECT M OCHAllEHHAas JIOCKOM JUIsl MeJla WM MapKepa, KOMIILIOTePHBIN KJ1acc s
nposeieHus JabopaTopHbIX paboT, UMeIoIIni HeoOX0IMMOe KOITHYeCTBO pabounx
mecT, ¢ Habopom 6azoBoro nporpaMmHoro obecrievyeHus s pa3paboTKH 1po-
rpaMM Ha s3bIKe nporpamMupoBanus C++,




[Tporpamma cocrasnena B cootBetcTBHE ¢ Tpebopanusamu GI'OC BO no nanpasnenuio
nojarorosiu 02.03.02 dyunaMentansuasg uadopMaruka 1 vHGOPMALIMOHHEBIE TEXHOJIOIHH

PaGouyio nporpammy coctasui ¢r. npenojasareib kad. GullM Hlnmkuna M.B. W/
/
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(mecto paboTet, nomknocts, GHO, noanues)

[Tporpamma pacemoTpena u ojo6pena na sacenannn Kadeappr GullM

[poroxkon Ne 77 ot O7. 0% /5 rona e

-

3asesyromuii kadenpoi - Apaxkensn C.M.

(PHO, noanuce)
/

Pabouas nporpamma paccmorpeHa M ojodpena Ha 3ace/laHuM y4eOHO-METOAMUECKOH KOMHCC
nanpasyenus 02.03.02 dynjamenrtansias undopmaTika U HHQOPMAITMOHHEIC TEXHOIOIHH
7

[Iporoxomn Ne o L7 04%./S rona //*

[Ipencenarens komMuccHn #~ Apaxessin C.M.
(DHO, noanuce)

JIMCT NEPEYTBEPKJAEHUSI
PABOYEN ITPOI'PAMMBbI AUCHMITJTMHbI

Pabouvas nporpamma ojtobpena Ha yueOHBIH 1o
[Ipotokon 3acenanus kadenapnr No OT roua

3asenyiouuii kadeapoi

PaGouast nporpamma oo6pena Ha yueOHbIi roj
[Iporokon 3acenanus kadenpnr No oT roja

3asenylomuii xadeapoi

PaGouas nporpamma ojoGpena na yueOHblii roj
[Tporoxoun 3acenanus kadeapnr Ne oT rozaa
3apenytomuii kadenpoii
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