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1. OFbEM JUCHUILTAHBI

Beero: 9 3aueTHBIX eIHHHUI] TPY0eMKOCTH (324 aKaleMIIECKuX yaca)

Ounas opma 00y4YeHHS

G Ha Bcro auc- CemecTp
Buy yuebHO# paboTh

[UTLUTHHY 1 2
AyaATOpHbIE 3AHATHS (KOHTAKTHAS pabora ¢ npe-
mojaaBaresieM), Bcero 4acon 136 64 72
B TOM 4HCJIE:
Jlexuuu 56 32 24
JlaGopatopHble paboThI 64 32 32
[IpakTuueckue padoThl 16 - 16
AyJIMTOPHBIE 3aHATHS B HHTEPaKTHBHOH (opme, Ha- 50 12 18
COB _‘
CamocrosiTe/ibHasi padoTa, Bcero 1acos 188 80 108
B TOM 4YHCJIE:
IToaroToBKa K 3K3aMEHY 21 - 27
[ToxaroToBKa K 3a4eTy 18 18 -
TToAr0TOBKA KOHTPOJIBLHOH paboTEl 18 18 -
[ToaroToBKa KypcoBoii paboThl 3 - 36
Jlpyrie BU/IbI CAMOCTOSTETBHOU paboThI
(caMoCTOSITEIbHOE H3YHEHHE TCM (pa3nenos) AUCLH- 89 44 45
TLTHHBI)

=5 3auer
By npomMeKyTOUHOH aTTecTalnH W 3auer IK3aMeH
|
O6mas TPY/10eMKOCTh THCIHILIHHBL H TPY10€M- 124 144 180
| KOCTb I10 CEMeCTPaM, 1acoB

3aounasn ¢opma 00yueHHs

i Bun yuetHOlH pabOTE i F CeMECTqu j|
JUCLIMILUIHHY 2 3
Ay/IHTOPHBIE 3aHATHS (KOHTAKTHAS pabora ¢
npenoaaBaTeieM), BCero 4acos 26 12 14
B TOM 4HCJIE:
Jlexuu 8 4 4
JlaboparopHble paboTh i) 6 6
TTpaKTH9IeCKHE 3aHATHS 6 2 4
AyIUTOPHBIC 3aHATHS B MHTEPAaKTUBHOH (QopMe, va-
COB i ) ]
CamocToaTe1bHasi padoTa, BCero 4acos 108 132 166
B TOM “HCJIE:
[TojroToBKa K 3a4€Ty, JK3aMEHy 45 18 27
Jlpyrue Bujibl CAaMOCTOSTENIbHOH paboTEI
(caMOCTOSTENBHOE H3YUCHUE TEM (pa3zenoB) JAKC- 199 96 103
IHIUTAHBI) |
KontposipHas pabora 18 18 -
Kypcosas pabora 36 36
Buj1 npoMeRy TOUHOI aTTeCTALHH it 3auer DK3aMeH
Dr3amMeH J
O61mast TPYA0EMKOCTh M CIHILIHABI H TPY/10€M- 324 144 180
KOCTb I10 ceMecTpaM, HacoB




2. MECTO JUCHHUILIUHBI
B CTPYKTYPE OBPA3OBATEJILHOI ITPOT'PAMMBI

Hucuumnnuna «OcHoBbI TMPOrpaMMHUPOBAHHs» OTHOCHTCA K JUCIHIIHHAM 063~
3aTEIbHOM 4acTH Oioka 1.

Msyuenne nuctmmnnunmy basupyercs na SHaHWAX, YMEHUSAX M HABBIKAX, PHOG-
PCTEHHBIX CTy/ICHTAMH B CpeHel mKoJIe.

Pesynerarsl obydenns mo AUCLHIIINHE HEOOXOINUMBI IS M3yYeHus TUCLH-
MH: «Mudopmaruxay, «OOBEKTHO-OpHEHTHPOBAHHOE IporpaMMHpoBaHuey, « Tex-
Honoruu paspabotkn Web-npunoxenuiiy.

3. INTAHUPYEMBIE PE3YJbTATBI OBYUEHUS

Lenv oceoenus oucuunaunv: M3YyJCHUE COBPEMEHHBIX METOMOB CO3MaHHS
Ka9ECTBEHHOTO MPOrPaMMHOro obecredeHus, YZIOBNETBOPSIOLIETO 3a1aHHBIM TpeGo-
BaHWsM, 3HaKOMCTBO C COBPEMEHHBIMH METOJAMH PaspaboTKy MpocTeMunx mpo-
T'PAMMHBIX TIpunoxeHul. Popmuposanme obenpodeccHoHaTBHBIX U CrielIMaIbHbIX
KOMIIETEHTHOCTEH MOCPENCTBOM 3HAKOMCTBA CTYIAEHTOB ¢ 0a30BBIMM MOHSTHSIMH
MpOrpaMMHpPOBaHKS; (POPMUPOBAHHE YMEHUS aHAlIM3UPOBATE MOCTABIEHHYIO 3a1ady
1 Ha OCHOBC aHalu3a BEIOMPATh COOTBETCTBYIOLIME CpeICTBa A3bIKa NPOTPaMMHPO-
BaHUS JIJIA €€ pealu3alli,

3aoauu oucyuniunor: HCHOML3ys pecypchl 00pa3soBaTeNbHON MPOrpaMMe,
YHHBEPCHTETCKOTO 00pa3soBaTeNbHOrO MPOCTPAHCTRA, IPO(ECCHOHATEHOTO Co0bI1e-
CTBA CMOCOOCTBOBATH (JOPMUPOBAHHIO y CTY/ICHTOB HaBbIKOB PELIEHHUS CTAHAAPTHBIX
3a/1a4 MPOYECCHOHANBHOM TesTeTbHOCTH HA OCHORE MH(QOPMALIMOHHOM KyJIbTYpEI ¢
NPUMEHEHHEM MH(OPMAIMOHHO-KOMMYHUKALHOHHBIX TeXHONOIHH 1 ¢ Y4eTOM oc-
HOBHBIX TpeOOBaHuUi nHbOPMALHOHHOMH 0€30MacHOCTH; 3a10%KHTh OCHOBI Iporpam-
MHUPOBAHUS TIPUJIOKCHAN U CO3ZAHHUsSl IIPOrPAMMHBIX MPOTOTHIIOB peLIeHUs Tpu-
KJIaJHBIX 3aaY.

Kommnerenumu, dopmupyemsie B pesybrate ocBoerus JUCLIUILTHAHEL,

Hnn 09.03.03:

- CIOCOOEH HCIONB30BATE COBPEMEHHBIE UH(QOPMALMOHHEIE TEXHONOTHH U
MPOTPaMMHLIE CPEICTBA, B TOM UHMC/Ie OTEHECTBEHHOTO IPOM3BOICTBA, MPH el Y
32124 IPOpeCCHOHATBHOM AesiTensHocTH (OITK-2);

- CTIOCOO@H aHANM3UPOBATh U Pa3pabaThIBATh OPraHH3ANHOHHO-TEX HIHECKHE 1
OKOHOMUHECKHE IPONECCHl C NPUMEHEHUEM METOM0B CHCTEMHOrO aHANM3a W MaTe-
MaTH4eckoro mozenuposanus (OITK-6);

- CIIOCOOEH paspabaThiBaTh AITOPUTMbI H IPOrPAMMEL MPUTOJIHbIE [T MPaK-
TH4ecKoro npuMerenus (OITK-7).

B pesynbrate n3y4eHns AUCIIMILIHHEI 00yUaroLHiiCcs JOMKeH
SHamMy.

- OCHOBBI MAaTEMAaTHYECKOTO U KOMIIBIOTEPHOT O MOIC/IMPOBAHHUA OJ1s1 [puMe-
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HEHHS B NPO(ECCHOHANBHOMN JIeATeNbHOCTH (OIIK-6);

ymems.

- MCIHOIb30BATh  COBPEMEHHbIE METOLBl H  IPOrpaMMHBIE CpeacTBa B
MPOQECCHOHANBHON e TeNhbHOCTH (OIK-2);

- YMeTb pa3pabarsiBath, BHEIPATE M  afanTHPOBATH MPHKJIANHOE
nporpammHoe obecniedenue (OI1K-7);
erademo:

- OCHOBAMHM SI3bIKOB TIPOIPAMMHPOBAHWA U GUOIMOTEK st paspaboTku
MPUJIOKEHUH U CO3/aHHS TPOrPAMMHBIX [IPOTOTUIIOB PELICHUS NIPUKITAHBIX 3a/1ay
(OIIK-7);

- HEOOXOOMMBIM  MaTeMaTHYecKHM anmaparoMm,  NpUMEHAEMbIM B
NPO(ECCHOHANBHOI eSTeIbHOCTH (OIIK-6).

Hna 09.03.04:

- CIOCODEH HCIONB30BATH COBpEMEHHEIE MH(OPMaLHOHHBIE TEXHONOTHU W
[IPOTPaMMHBIE CPE/ICTBA, B TOM YHCJIE OT€YECTBEHHOLO NPOU3BOICTBA, NPU PELIEHHH
3a/1a4 MPOQeCCHOHANBHON NeATeIbHOCTH: (OIIK-2);

- CTIOCOOEH y4acTBOBATL B pa3paboTke CTaHIapTOB, HOPM U IMpPABHI, a TAK¥Ke
TEXHHYECKOH JIOKyMEHTAllHH, CBS3aHHOM C NPO(QECCHOHANBHON  [eATENbHOCTHIO;
(OIIK-4);

- CIIOCOOeH pa3pabaThIBaTh AIrOPUTMEI 1 IpOrpaMMBl, TPUTO/IHBIE /IS TIpak-
THHECKOTO MCHONIb30BAHMSA, MPUMEHATE OCHOBBI MH(DOPMATHKH W MPOrpaMMHUpPOBa-
HUA K IIPOCKTHPOBAHHMIO, KOHCTPYMPOBAHHIO W TECTHPOBAHHEO MPOrPaMMHBIX TPO-
AaykToB; (OITK-6);

- CIIOCOOEH OCYIIECTBIAThH MOUCK, XpaHeHue, o0paboTKy u aHanus UH(OpMa-
LI 13 Pas/UIHBIX UCTOYHUKOB U 0a3 NaHHbIX, IPEACTABIATE e B TpebyemoM dop-
MaTe C MCTONIB30BAHHEM HH(OPMALIMOHHBIX, KOMITBIOTEPHBIX U CEeTEeBBIX TEXHOMOM i

(OTTK-8).

B pesynerare M3YHYCHHS TUCUMILIHHBL O0YYaIOIIHICA 1OIKEH

3HaMb!

- OCHOBbI MaTeMaTHHECKOrO U KOMIIBIOTEPHOTO MOJICIMPOBAHHS /1Sl [IPHMe-
HEeHHMS B IIPOECCUOHANBLHON AeITeTbHOCTH (OI'K-6);

- HOPMaTHBHO-NIPaBOBBIE NOKYMEHTBI, MEXIAYHAPOIHBIE M OTEUECTBEHHBIE
CTaHZAPTbI B 00J1aCTH HHPOPMAIMOHHBIX CUCTEM M TEXHOJIOTHH (OIIK-4);

ymems:

- HCIOIL30BATH COBPEMEHHBIC METOAbl M IIPOrPaMMHBIE CPENCTBA B
npogeccronanbHoi aesirensHocTH (OITK-8);

- YMCTh  HCNONBb30BAaTh  COBPEMEHHbIE TEXHOJNOTHH MW IIPOrpaMMHOE
obecrieueHue /s peleHus 3a1a4 NpohecCHOHATBHOMN esTebHOCTH (OI'K-2);

enademn:

- OCHOBAMH A3BIKOB MPOrpaMMUpOBaHusA W OuOMHOTeK mist paspaboTku
NPUJIOXKEHHH U CO3JaHMs MPOrPaMMHBIX IPOTOTHIIOR PELICHHS [IPUKIAHBIX 3a1a4
(OIK-6);

- HEOOXOAMMBIM  MaTeMaTHYECKUM anmnapatoM, INpPUMEHSEMbIM B
npodeccronanbHoi festensroctu (OITK-2).
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4. COAEP)XAHUE AUCHUITJIUHBI
4.1. YuedHo-remaTHuecKHi JIaH
Ounas popma o6yuenns

Komnyeerso uacon

Homep KOHTaKTHO#H paGoTsl ¢ npenogasarenem

Haunmenosanue pasjaeda,

Pybesx | paspena, e Mjarri. Jlabopa-
TEMbI Jlexmun TOPHBIE
3aHATHSA
paboTel
I cemecmp
[lepemennsre. Tumbl nanHprx. ‘ 4 }
Oneparope.
YcnoBHbIE U UUKIHYECKHE ' 5 ’
KOHCTPYKIIHH
Pybex 1 | Crpoxa. | 4 | ’
CTpyKTYpBI aHHEIX (crHCKHy,
4. KOPTEXH, MHOXKECTBA, quara- 6 8
30HEI) [ !
5. | ®dysknum. | 4 | | 2
J PyGexHBIi KonTpos No 1 ] - } } 2
6. | Perynapusie oipasxenus J 4 | ‘ 2
7. CTpyKTypbl TaHHBIX. Crnopapu 2 I I 2
8. Pabora ¢ ¢aiinamu u karano- 4 4
PyGex 2
ramMu
9 Pabota ¢ uzobpaxennsmu 2 2
PyGexubrit kourpors Ne 2 9
Beero 32 32
2 cemecmp
10 Obmwue cpenenns o mporpam- )
| Max, l1ekceMax u andasure,
OcHoBHBIE ympaBisIOIHe KOH-
I1. 4 6
CTpyKuuu C++,
PyGex 3 12, | Yxasaremu u Maccusbl B C++. 2 4 4
13. | @ynkuun B C++, 2 4
14. | Ctpoku u BekTOpsl B C++. 6 6
PyGesxublii koHTpoIIL Ne3 2
15, CTpyKTypbl ¥ 00BEAWHEHHS B ’ g
CH+.
16. | Pabora ¢ aiimamu B C++, 2 8
17 ObpaboTka HCKIIOYHTENBHBIX ) 4
Pybex 4 " | curyanui B C++,
OcHOBHEIE KOMIIOHEHTEI, HC-
18. | nomb3yemsble 1715 co3nanus 2 -
npuwioxkerni Windows Forms
PybGexHetit koHTpos Ne 4 2
Beero 24 16 32
Hroro 56 16 64




3aounas gopma 06yuenus
Kosmuecerso uacos

Homep HnMenamme phIzeE KOHTaKTHO# paboThI ¢ npenogasare/iem
asjaena ’ :
p J1a, i N Jlabopa-
TeMbI PARTE, TOpPHBIE pa
3aHATHSA p p
00ThbI

2 cemecmp
llepemennste. THib nannmx.
Oneparope.

YcnoBHele v nuEKIIHUecKHe
KOHCTPYKIIHH.

Crpokn,

|

CTpyKTYphI NaHHBIX (cruckw,

4. KODPTEXH, MHOKECTBA, /THAlla- 2

30HBI)
Bcerﬂ 4

3 cemecmp
Ofmwue cBesenns o Iporpam-
Max, JIeKcemax U andasute
OcHOBHBIE yIpaBIsionme
KOHCTpyKuuH C++,
12. | YKasaremn u maccuBer B C++, D) i 4

[ ]
=

10.

1.

14. | CTpoku u BekTOpHI B C-++, 4

Beero 4 4 6
{ HToro 8 6 12

4.2. Conepixanue JIEKIHOHHbBIX 3aHSITHI
1 cemectp

Tema 1 Ilepemennnie. THNBI JaHHDBIX. Onepartopsi
ITpucBanBanye 3HaueHUH NepeMeHHbIM. IlpoBepka tuna nanusx. [Tpeobpaso-
BaHW€ TUIOB. OCHOBHBIE OMeEPATOPLI: ABOUYHEIE, paGOThl ¢ MOC/Ie0BATEIbHOCTAMH,
IIPUCBAaUBaHMs.
Tema 2 YcnoBHble H nHKIHYeCKHe KOHCTPYKUHH
Omneparops! cpaBHeHHs. Y cl0BHAs KOHCTpYKUuS. Llukinel. DyHKuu range() u
enumerate(). Oneparopel continue u break.
Tema 3 Crpoxu
OcHoBHble onepauun co ctpokamu. OYHKIMHE U METOIBI 1S paboTsl co cTpo-
Kamu: TIOUCK U 3aMeHa B CTPOKE, H3MEHEHHE PErHCTpa CHMBOJIOB, paboTa ¢ CHMBO-
JIaMH, ITPOBEPKa THUIA COAEPIKUMOTO CTPOKH.
Tema 4 CrpykTyph! nanubix (cnuckw, KOpTeKH, MHOKeCTBAa, THANA30HbI)
Cosnanue criicka. OCHOBHBIE ONEpalMy HA/l CITHCKAMEL. MHoromepHsbie crmc-
kd. Ilepebop nnemMenTos crincka. I'enepartopsl crimckos. MeTtozbl paGoThi co criMcka-



MU (no0aBieHne U ynaneHue SJIEMCHTOB CIIMCKa, MOKCK 3/IeMeHTa, NOJTy4YeHue CBe-
JIEHHUH O 3HAYEHHUSX, BXOMALIUX B CITHCOK, COPTHPOBKH CITHCKA).

Koprexu, ux otnuuns ot cromekos, MHoxecTBa, ocobeHHOCTH OTIpEJeieH s U
HCIIOME30BaHus. OCHOBHBIC ONEPALMH HA MHOKECTBAM. Huanasousl, crocoGsl 3a-
JAaHust ¥ 001acTh IpUMEHEHHs.

CnoBapu. Co3nanue cioBaps. Onepaiuu Haj clioBapsamH. I[lepeGop snemenTton
cioBaps. OCHOBHBIE METOBI paGOTHI CO CJIOBapsiIMH,

Tema 5 ®ynkuun

Onucanue Qynkiumu u obpamenne k Hell. OcobeHHOCTH HCITOJIb30BaHUS
(GyHKIMH. AHOHHMHBIE dyHKIHH. [lekopaTopsl dbynkumii. Pexypeust. Tnobaisasie 1
JIOKAJIbHEIE TIepeMeHHble. Broxenusle dhyHkum.,

Tema 6 Perynspunie BBIpaskeHHs

CuHTakcuc PEIYIAPHEIX BbIpaskeHHH. [Tonck mepsoro coBmajeHus ¢ mabio-

HOM. Ilouck Beex coBmamenmii ¢ maGIoHoM. 3amMeHa B cTpoke.
Tema 7 CrpykTyps! gaunsix. CuoBapnu

Crnosapu. Coznanue crnosaps. Onepauun Haj cloBapsMy, [Tepebop snemenTos
croBaps. OCHOBHbIE METOMbI PaGOTHI cO CJIOBapsIMH,

Tema 8 PaGora ¢ ¢aiiiamu 1 katanoramu

Orxpeitre daiina. OcHoBHbIe (QYHKUMN B MeTomE! paBoThl C daiinamu. Tlpasa
JOCTyMa K (aiiiaM U Katajoram. DyHKIMU paboThI ¢ KATAIOTAM. CoxpaHenue 065-
€KTOB B (haiil.

Tema 9 Pa6ora ¢ n3obpakenusvu

bubauoreka Pillow, ee 6asoBsie BO3MOMKHOCTH. 3arpyska uzobpaxennit. Co-
3flaHue HOBOro u3obpaxenus. Iomydenue unpopmarmu 06 u3o0paxennu. Pucosa-
HHMe JTUHUH K duryp.

2 cemecTp

Tema 1 O6mmue cBegenns o nporpamMmax, jekcemax u ajgpasure

Jlekciyeckne ocHOBEI si3bika C++. Andasut. JlekceMsL, CkansipHble TUIBI K
BbipaxeHus. Ilpumeprr. Menmonbsosanue mpocteHmmx THIoB. [Tpumepsr. Oyukyn
(hopMaTHOrO BBO/A U BEIBOJIA.

Onepauun. 3Haku oneparuii. Apubmernyeckne onepaimu. ITpumepsl. Wu-
KPEMEHT U NeKpeMeHT. [lprmeprl. Onepatiuu npucBanBaHus ¥ OTHOLLICHUS. [ Iprme-
pel. Jlornveckne onepauuu. [Ipumepsl. Ycnoshas onepauus. IIpumepsl. Oneparyu
npeodpazoBanus TUIOB. [Ipumepsr.

Tema 2 OcHoBHbIE ynpaBasiromue KoHCTpyKkuuu C++

Yenosusle kouctpykumu. Onepatop if...else. [Tpumepsr. Onepartop switch.
IIpumepsr.

Luknuueckue xonctpykuun. Lukn while. ITpumepsr. Luka do...while. TTpu-
mepel. Luki for. [Tpumepst. Onepatop GesycnosHoro nepexona. Ilpumepsl. Onepa-
TOp HNPUHYNUTEILHOTO BbIXOAA U3 LHMK/IA UK NepeKToyaTerns. [Ipuvepsl. Oneparop
SABEpPIICHUA BBIMOIHEHUS TEKYIUEro wiara Tena UMKna. [IpuMepsl. Omneparop BO3-
Bpallarolii 3HaueHue U3 QyHKiwmu. [Ipumepsl.

Tema 3 Ykasatean u maccuspl B C++



Ykazatenu u anpeca. Ionsartue ykasarens u azipeca. Orepaius KoCcBeHHOM a1-
becallnu 1 HaxoxJIeHus ajpeca. AzipecHast apudmernka. Oneparusg sizeof,

MaccuBsl. Ob1utre cemenus o MacchBax. OQHOMepHbIe MaccuBbl, Mmst Maccy-
Ba. JIByMepHble MaccuBsl, MHoromepusie Maccussr, PaGora c MAacCHBAMH C TOMO-
b0 yKazaTene. Ilpumepsl. Maccuper yKkaszareneu. [lpumepsr. MaccuBel nuHammye-
CKOM namsTy. [Tpumepsl.

Tema 4 ®ynkuun B C++

Oyukuun. Obwue cenenus o ynxuumsix. Onpenenenue QyHKIMH. Aprymen-
Tl QyHKUmH. [Ipumepsr. Ilepenada HeckonbKNX 3HAYCHUIT B dyHKIHIO. Bo3Bpar He-
CKOJIbKHX 3HaYCHUH U3 QyHKLMH. IIpumepk.

Cebuiku. O6mue CBEACHHUA O cchlikax. CCBUIKM B KayecTge napaMeTpoB
¢yskuuit. Coblmku B kauecTse pesyibTatoB GyHkuui. Knaccsl mamsry. Pekypcus.
OyHKIUM ¢ NepeMeHHBIM YHCIoM napametpos. [TojcraBnsemsie (inline) dyukiMY.
Crioco6r! nepenaun MaccHBos B bYHKIHHK 1 X Bo3Bpara. Ipumepsr.

Tema 5 Crpokn u BeKTOpbI B C++

Crpoku. CtpokoBas KoHcTamTa, HMunnmanmzanus CTpoK. CTpOKH H ykazaTejiu,
QyYHKINH 1715 paGOThI CO CTpOKamH. Kcrons30BaHKe CTPOKOBBIX Qynkumit. Ucnoss-
30BaHHE CTPOK B KOMaHJHOM CTpoKe. Ipumepe.

Kinacc string: nasnauenue u crioco6ss 3aflaHus 00bekTOB. OCHOBHbIE ornepaiun
Hall 00BeKTaMH Kiacca string. @yHKUMM I paBoThl ¢ OTHENbHBIMH CHUMBOJIAMH
CTpokH. OCHOBHBIE METOMIBI KITacca string.

Kracc vector: nasnauenue u cioco6u 3a1aHus 00bekTOB. [Toustue HTepaTopa.
Apudmernueckue onepanuy Haj uTepaTopamu. OCHOBHBIE METOBI PaGOTHI C BEKTO-
pamH.

Tema 6 PaGora ¢ daiitamu B C++

ITonstie ¢aiina. Broa/seiso daitnos B s3bike C. OcHOBHbIE QyHKUHE A1
paboTel ¢ aiinamu. CraHgapTHbIM BBOJ/BBIBOLL. DyHKIMH CTAHAAPTHOTO BBO-
na/BeiBoga B si3bike C.

BBon/BeiBog B szbike C++, [IpoctpanctBa umen, Kiaccer fstream, ofstream,
ifstream; paGora ¢ daiizamMu ¢ HCHOMb3OBAHHEM STHX KnaccoB. bunapHbie (alinel.
CrannapTHsiii BBoA/BeIBOS B C++.

Tema 7 CTpykTypnl v o6bexnnenns B C++

CTpykTypel. Onucalue cTpyKTyp. Onepaunn Han ctpykTypamu. Mcnoapzosa-
HHE T0JIel OUTOB B KauecTBe moiell CTPyKTyp.

Obbeannenust. [Tonatue oGbeMHEHNS. CoBMeCTHOE HMCIONBE30BaHKE 06BE/IH-
HEHHH ¥ CTPYKTYDp. [lepemeHHbIe CTPYKTYPBHI.

Tema 8 O6paGorka HCKIIOYHTENLHBIX cutyauui B C++

OO1ue MpUHLKITEL MeXaHH3Ma 0GPaBOTKH HCKMIOUeH!H, CHHTAKCHC 1 CeMaH-
THUKa reHepaluy 1 00paboTKH UCKITIOYESHHI.

Omneparops! try, catch u throw. ['enepanus nckmouennit. OCHOBHbBIE KJIACCHI
THIIOB UCKIIFOUEHUH. DYHKINHU, BBIJAIOLINE HCKITFOYSHHUS,

Tema 9 OcHoBHbIE KOMNIOHEHTBI, HCIOJIb3yeMble ISl CO3AAHHUS NIPHJI0MKe-

Huii Windows Forms

[onstue CLR-npunoxenns. OmnucaHue MacCHBOB K cTpyktyp B CLR-

MpunoxeHusx. Ykasarenu 8 CLR-npunoxenusx.
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IIpoctpancTBO MMeH System. OcHoBHBIe THIIE [IEPEMEHHEIX, HCMOJIb3yeMbie
TIPH Co3llanuu npunoxenuit Windows Forms,

Crpykrypa npunoxenus Windows F OrmS, Ha3HA4YeHHEe HEKOTOPBIX (ailiioB.

ITonsTre xomnonenta, CBOMCTBA, MeTO/a, cOOBITHSA. OCHOBHBIC KOMIIOHEHTHI,
HCIIOTIb3YeMBIE MPH CO3NaHMH NpuioKeHuit Windows Forms (Form, Button,
TextBox, Label, ListBox, ComboBox, MenuStrip, Panel, GroupBox, CheckBox,
RadioButtom), ux ocHoBHEIe CBOMCTBa, METOIbI U COOBITHS, NIPUMEPBI UCIIOIB30BA-
HUA.

4.3. JIaGopaTopubie 3ausTHS

Hopmarue Bpemenn, uac.,
Homep Hanmenosanne HanmenoBaunue 1a6opa- P P ’

paszea, pasjieina, TOPHOMH Ounas Gopa 3aounasn ¢op-
TeMbI TeMbI paborsi ma
o0yueHus ;
00ydenus
Hepenenbie. Ta- Jlabopatopras paGora Ne
bl JaHHbIX. Orme- i
1. leficTBus ¢ uyncnamuy.
1.2 paTopel. YClIoBHbIe - 2
YcioBHbIe H UHKIHYeCKHE
H IHKIHYEeCKHe ROHCTpYKI
KOHCTPYKITHH P
Jlabopartophas paGora No
3 Crpoxu 2. IIpeobpazosanue cum- = -
BOJTEHBIX BEJIHUMH,
Jlaboparopras paGota Ne
3. CTpYKTYpHI JaHHBIX. 6
Cnmcku.
CTpyKTyph! qan-
HBIX (CTIHCKH, Kop- | JTaBoparopmas pabora No
4,7 TEKH, CI0BapH, 4. CTpyKTYphbl JaHHBIX. 2
MHOXecTBa, Auana- | Muoxkectsa
AT JlaGoparopuas paGora Ne
7. CTpyKTYpPbI JaHHBIX. 2
CioBapu
PyGesxxHblit KouTpons 1. 2
Jlaboparopuas pabora Ne
5 DyHKIHHA 5. Ucnone3oBanue QyHK- 2
LHH.
JlabopaTtopnas paGora No
6 PRy DK BHDE- 6. Peryssipunie BEIpaske- 2
KEHHSI
HH3I
8 Pabora ¢ daitnamu | JlaGopatopuas paGora No i
H Karajaoramu 8. Qaitnel
JlabopaTopnas pabota Ne
9 +400TR GHA0Gps- 9. I'paduxa. Bubnnorexa %
KEHHSIMH Pillow
PyGexxubIi koHTpOIS 2. 2
6
L Bceero 32 N

10



Obmrue ceeenns o
nporpamMmax, jiek-
ceMax H angasure.

Jlaboparophas paGora

10, 11 OcHoBHEe yrpas- i\:ilo. HetictBus ¢ uncna- 6 2
JAOLIHE KOHCTPYK-
quu C++
Ykasatenu i uac- Jlaboparopras paGor
12,13 CHBEI B C++, 11 pP 6p e 4 4
Dymi 5 C-+. el 1. Pabora ¢ MmaccuBamu
Jla6oparopuas paGora
14 L CH f,eKTOp = Nel2, 06p};60”r£a CTPOKO- 6
ket BOH uHpOpMaLHK
JlaGopatopuas paGora ’ 3 {
Nel3. I'pahuxa
15 CTpyKTYphBI H 065~ Jlaboparophas paGora ’ |
4
erHenHus B C++. | Nol4. Crpykryper ]
L J Jlaboparopuas paGora T ) ‘ |
NelS. O6benunenus I
' 16 ’ Pabora ¢ daitnamu Jlaboparopras paGora ( g ‘ —[
B C++ Nel6. PaGota ¢ daiinamu
Bceero 32 ’ 6 —’
Htoro 64 ' 12 J
4.4. IlpakTHueckHe 3ausTHS
Homep | Hammenosanuwe | Haumenobanme NPaKTH- Hopmatas bpemenn, nac.
paszgea, pasaea, YecKoit Ounas dopma 3aounas gop-
TeMBI TeMbI padorsl oby4erns Ma
00yueHus
I cemecmp
CtpyKkTyphl nan-
HELX (CTIHCKH, KOp- [IpakTiyeckoe 3ausTie No
4,7 TEXKH, CIIOBApH, - 2
1. CTpyKTYphI 1aHHBIX.
MHOXKECTBa, JHara-
30HEI)
Beero - 2
14 Ctpoku u BekTOphl | [IpakTHueckoe 3ansTHE No 4
B C++, 2. Obpaborka ctpok B C++
[TpakTrueckoe 3anarue Ne
12 + RAAEIEH K ybo- 3. OcobeHnocTy paGoThl ¢ 4
i yKasatesnssMHi B C++,
[IpaxTuueckoe 3anaTue Ne
13 Oynkunn B C++. | 4. OcoGeHHOCTH HCMOME- 4
30BaHHS QPYHKIIMH
PyGexkHe1it KOHTPOIIB 3. 2
[Ipakruyeckoe 3ansTHE No
OfpaGorg duii- 5. Wcnons3oBanne 4
17 L imy 4 cpeacts 00paboTku Hc-
R B, KJIFOUHTEJIbHBIX CHTYaI[Hi
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Beero f 16

—

Hroro 16

( PybGexuslit kontpos 4. 2 T

4.5. KonTpoJabhas paGora
Kourpomnshas pa6ora o 1 CeMecTpe (Ui OUHOM (BOpPMBI 00y4eHus) u Bo 2 ce-

MeCTpe (11 32049HON (hopMBI o0y4eHus) uenonssyercs ms yriyOaeHus 3HaHUH 110
OCOOEHHOCTAM HCIONB30BAHMS S3bIKA lporpammupoBanus Python. TpeGosanus i
0(OPMIIEHHIO yKa3aHkI B paszene 4.6. 1,

Temor konmposbnbix pabom
1. Momyns NumPy, ero Ha3Ha4YCHHE, OCHOBHBIE ODYHKIIMH U METOIbI. IIpumepsl
HCIIOJIb30BAHMS.

. Pabora ¢ popmarom CSV cpencteamu Python. [Ipumeps! ucnionpsosanus.,

Pabora ¢ popmatom XML cpeacrsamu Python. Tlpumeps! uenons3oBanms.

Pabora ¢ popmarom JSON cpeacrsamu Python. [Tpumeps! ucrionpzosamms.,

Web-6ubnuoreka requests, ee Ha3Ha4YCHUE, OCHOBHEIE (DYHKIIMH U METOIbL.

[pumeps! ucnonszoBanus.

6. Mcnons3oBaHue METONOB JIHHEHHOMN anreops! B Python. [Taketr NumPy. [1pu-
MEPbI HCIIOIb30BAHUS.

7. Pabora ¢ anextponnbIMK Tabmuuamu 8 MSExcel B Python. [Tpumeps! ucnoss-
30BaHUS.

8. Pabota ¢ nokymentamu MSWord B Python. Ipumeps! ncrniosnszosanus,

9. Pabota ¢ nokymenramu PDF B Python. [Tpumepsr ucnons3osanus.

10.PaGota ¢ uso6paxenusmu cpeacreamu Python. [Ipumepsi.

1 1.Monynb pyautogui, ero ucnosnssosanue s YTIpaBJIEHHs! KJIaBUATYPOH U MbI-
b10. OCHOBHBIE DYHKLMHK MOYJIS. IIpumeps! ucnons3oBaHus.

12.Mozyas sys, ero npuMeHeHue st Oy YeHus HH(MOPMaLKK 0 cpejie BBITOI-
HCHUS IPOrpaMMEI 1 uHTepripeTatope Python. OcroBHble dyHKIHU MOyTS.
ITpumepsr uenonp30BaHys.

13.Monyis os, ero npuMeHenune ajis ONyYEHHUS HH(OPMaLHHU 00 OMEepPaLHOHHO
cucTeMe. OCHOBHBIE 37IeMEHThI MOYJIs. [IpHMepbI HCTIO/B30BaHMSI.

14.0Opranusanus pa6otel ¢ XML-10KkyMeHTaMK cpencteamu Python. [Ipumepsi.

15.Mozys collections — HaGop crieHATBHBIX THIIOB JAHHBIX, JOMOMHSIOLIUX
BCTPOCHHBIE TUIIBL. OCHOBHBIE JJIEMEHTBI 3TOI0 MOMYJIs, IPHMEPbI HITONB30-
BaHUA.

16.0cHoBHBIe ceTeBble poTOKObI B Python. IIprMepsl ucnonb30BaHMA.

I7.Mopyns array, npeHa3sHa4YeHHBIN [J11 OPraHU3ALUH MACCHBOB B Python. Ero
COJIepKaHUE U IIPUMEPBI UCII0JIL30BAHUA.

18.Monyuib calendar, npenHasnadennslii 115 paGoTsi ¢ KaneHaapsimMu B Python.
Ero coznepsxanue U npuMephbl UCMONB30BAHHUS.

19.Monyns decimal, npeHasHayeHHBIH 115 paBoThI ¢ YKCTAMY B Python. Ero
COJZIEP)KaHHE U PUMEPHI HCIIOIB30BAHUS.

D W
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20.Moayns html, NpEIHA3HAYEHHBIH 15 pa3paboTKy caiiTos B Python. Ero co-
ACPIKaHWE U TPUMEPEI UCIIONB30BAHMN.

21.Pabora ¢ ouepeasimu cpenctamu Python. Mopyns Queue, ero coaepxanue u
IIPUMEPEI UCTIOIB30BaH S,

22 Ilepeuncnenus B Python. Monyns enum. OcHOBHbIE 371eMeHTh] MOZYJisl, IPH-
Mepbl HCII0JIB30BAHHS.

4.6 Kypcosas pa6ora
Kypcosas pa6ora o 2 ceMecTpe ([Uis O9HOH (GopMBI o0yueHus) u B 3 ceMerpe
(27151 3204HOM hopmEl 00yuenus) ucmonb3yercs s YTyOJeHus 3HaHMUIT 1o 0cobGeH-
HOCTAM HCTIOJIB30BAHUS S3BIKA IIPOrpaMMHUPOBAHHUS.

4.6.1 TpeGoBauus k odopmiiennio kypeogoii padoTkl

PaGora nomwxna 6wiTh BBMOTHEHA Ha OJHOH CTOpOHE JHCTa Geoif Oymaru
(opmara A4 (210x297 MM). MHTepBan MEKCTPOYHBIH - MOJTyTOpHBIH. I[BeT upudTa
- YepHEIA. ['apHuTypa mwpuhTa ocHOBHOrO TekeTa — «Times New Romany» unu ana-
noruynas. Keras (pasmep) ot 12 10 14 TYHKTOB. Pasmeps! nosneif crpanuis (He me-
Hee): npaBoe — 30 M, BEpXHEE, U HUXHee, JleBoe — 20 MM. ®opmat ab3aua: mosn-
HOC BbIpaBHUBAHHE («TI0 IIMPHHE»). OteTyn KpacHol cTpoky oHHAKOBLIH MO BCEMY
TEKCTY.

CTpaHHLB! 10MKHEL GbITh MPOHYMEPOBAHBI C y4ETOM TUTYJILHOTO JIHCTA, KOTO-
PbIi He 0003HauaeTcs PO, MHTepBan mexay crpokamu Tekcra — 1,5. Pa3zmep
WpuQTa A1 HA3BAHUS TIABBl — |6 (IO XKMpHBIiT), Mos3aronoBka — 14 (ToJtyxup-
HBIi1), TekcTa paboTsl — 14. Touka B KOHLE 3aroJIoBKa, pacrosaraeMoro nocepeuHe
JIUCTA, HE CTaBUTCA. 3arONOBKH He MOI4EPKHBAIOTCS. Ab3anbl HAYHHAIOTCS ¢ HOBOM
CTPOKH M MEYaTaroTCs ¢ OTCTYMOM B 1,25 caHtTuMeTpa. OrnasiieHue (cogepikaHue)
ZIOJDKHO OBITh TIOMEIIEHO B Hauane paboTsl, C(OPMHUPOBAHO ABTOMATHYECKH.

3aroNoBKY Pa3fenoB u Moxpaseson CJACNYET nevyataTh Ha OTAEIBLHOM CTpOKe ¢
NPONUCHON OyKBEI 63 TOYKM B KOHLE, He noa4epkusas, Hanpumep: BBEJJEHUE,
BAK/IOYEHUE. BrlpaBHuBaHue 110 HeHTpy. OtOuBka: mepen 3arojoOBKOM —
12 myHkToB, nocie — 6 nyukTos. PaccTosiuue MEXIy Ha3BaHWEM IJIABEl M [TOCTIE]Ly-
TOLLIAM TEKCTOM JI0JKHO OBITh PaBHO IBYM MEKLyCTPOYHBIM UHTepBanaM. Takoe ke
pacCTOsHUE BBIACPXKUBAETCS MEKIY 3arOJIOBKAMHM IVIABbl H naparpaca. PaccTosHus
MEXKIy CTPOKaMH 3aroj0BKa IPHUHUMAIOT TAKHM XK€, KAK U B TeKCTe. IlomguepkuBats
3aroJIOBKH M TICPEHOCHTD CIIOBA B 3ar0JI0BKE HE J0I1yCKAEeTCs.

IIpy uuTHpOBaAHHE HEOGXOAUMO COBIIOAATD CIIeIyFOLIMe MpaBHJIa;

- TCKCT LIMTATRI 3aKIIOYAETCA B KaBBIYKH U TIPUBOAMTCH Ge3 M3MeHeHHMil, Oes
TMPOU3BOJILHOTO COKpALIEHHs IUTUPYEMOro (parMeHTa (IIPOmycK CIIOB, NpeuIoKe-
HUH WK ab3alleB TOITYCKAETCs, eClIU He BJIeUeT HCKaKEHHs Beero dparmenTa, u 060-
SHAYACTCS MHOTOTOYHMEM, KOTOPOE CTABMTCA HA MECTe MPOMYCKa) H 6e3 HCKaKeHHs
CMBICIIa;

- Kax/Jad UuTata JOJDKHA COMPOBOXKIATCS CCBUIKOW HA MCTOYHMK, oubsmorpa-
(hrveckoe OmHcaHME KOTOPOToO JOIKHO IIPUBOTUTLCA B COOTBETCTBHH C TpeHOBaHM-
AMHU OUOIHOrpadIIecKuX CTaHTaPTOB.
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OGyuyaromiuecs I0MKHBI IPOBECTH CAMOCTOSTENBHAI nouck B cetu MHrepHer
Heo0X0IUMOH HH(OPMALIUH 110 BBIOPAHHOM TeMe, TIPOBECTH aHATUTHYECKHIA 0030p u
CPaBHUTENbHBIH aHAJIM3, OATOTOBUTE BBICTYILIEHHE HA 5-7 MUH. C JOKJIaZIOM U Ipe-
3CHTaI[HEMN.

Hymepauns. CtpaHuis! creqyer HyMepoBath apabckuMu nubpamu, cobronas
CKBO3HYIO HyMEpalUIO 110 BCEMY TEKCTY (TUTYJIBHBIN JTHCT U OIIABJICHUE BKIIIOUAIOT
B 00L1yI0 HyMepawLuo). Ha TuTynsHOM nucTe HOMeEp He npocrasisgoT. Homep crpa-
HHULBI IPOCTABIIAIOT B IIEHTPE HUIXKHEN YaCTH TUCTa 63 TOUKH.

Turynbueii auer. B Bepxueii yactu TUTYJIBHOIO JIUCTA ITHIIETCs, B KAKOH Op-
FaHW3aLUN BBIMOTHACTCS paboTa, nanee GyKBAMM yBEIHYEHHOrO Keris yKa3bIBaeTcs
i («Kypcosas paGora») u BapuaHT paGoThI, HIKe B MpaBoOH IOJIOBHHE JIHCTA —
“H(pOPMAaLUsI, KTO BBITOIHUI U KTO npoBepseT paboTy. B LeHTpe HUKHEeH yacTy TU-
TYJILHOTO JINCTA MMALIETCSA TOPOJ] M I'OJ1 BEITIOHEHHSL.

bubanorpadgusn
bubnuorpaguyeckue cchliki B TekcTe KYPCOBO# paboTbl 0(hopMISIOTCS B BHIE HO-
MEpa HCTOYHHKA B KBA[paTHBIX CKOOKaX. Bubnunorpaduyeckoe onucanue (8 crincke
HCTOYHHUKOB) COCTOHT M3 CIIE/YIOLINX IEMEHTOR:

OCHOBHOTO 3arjiaBus;

0003HaYeHHs MaTepuana, 3aKIF0UeHHOrO B KBaJ[paTHbIe CKOOKH;

CBEJEHHH, OTHOCSILIMXCS K 3aINaBHIO, OT/e/IeHHBIX JBOETOYHEM;

CBEZICHHH 00 OTBETCTBEHHOCTH, OT/IETIEHHBIX HAKIOHHOMN 4epToH;

[IpH CCBIIKE Ha CTaThio U3 COOPHHMKA WM TEPHOAMYECKOTO M3LAHHS — CBejc-
HUM O JIOKyMeHTe, B KOTOPOM [IOMEIeHA COCTaBHAs 4acTb, OTAENEHHBIX JBYMS
HaKJIOHHBIMHU YepPTaMH ¢ TIPoOeIaMU J10 U [10CIIe HUX;

MeCTa U3/1aHus, OTACIEHHOIO TOUKO 1 THPE;

MMEHH M31aTelisl, OTAENICHHOTO JIBOETOUHEM;

NaThl U3OAHUSA, OTIAEJICHHOM 3aMgTOl.

[Tpumepsr (cm. ITpumeuanue ).

[TPUMEYAHUE

Crincok aneMeHToB GubIMOrpabuuecKoi 3amucy COKpallleH

Kuura, umeromas He Gosiee Tpex aBTOpOB:

Makcumos, H. B. Apxurektypa O9BM # BBMHCIHTENBHBIX CHCTEM [Texker]:
yue0. st By3os / H. B. Makcumos, T. JI. Tapreika, U. U. TTomnos, — M.: Mudbpa,
2005.

KHura ¢ werbipbMs 1 Gosiee aBTopamu, COOPHHK H T. I.:

Muposas xynoxecrBeHHas Ky/isTypa [Tekcr]: B 2-x 1. / B. A. OpeHrpoce [u
ap.]. — M.: Beiciuas mkona, 2005. — T. 2.

CraTbst u3 cOopHuKa:

LuBunusauus 3anana 8 20 exe [Texer] / H. B. Illumopa [1 ap.] // Ucropus u
KyJIbTypoJlorus: y4ued. nocobue mnst crymeHToB. — M, 2000. — 1. 13. — C. 347-
366.

Crarbs n3 :KypHana:

Maptenmmn, O. B. HpaBcTBeHHBIE OCHOBBI TEOpPHH rocynapcTBa M Mpasa
[Texer] / O. B. Mapreimmn // Tocynapetso u npaBo. — 2005. — Ne 7. — C. 5-12.
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JNIeKTPOHHOE H3JaHMe:

Cunprranos, Bragumup Yerunosny. Monens MockBbl [DeKTpoHHBIH pecypc]:
dJIeKTpoHHas kapta Mocksel u [ToamockoBsst / Cunsiranos B. Y., Tommaues C. 1O.,
Lpirankos 0. D. — Bepcust 2.0, — M.: Formoza, 1998.

HuTtepHer-pecype:

berukosa, JI. C. Koncrpykrususm / JI. C. Berukosa // Kynstyponorus 20 Bex. —
(http//www.philosophy.ru/edu/ref/enc/k.html).

HpGBCHTaLIHﬂ HOJZKHA COOTBETCTBOBATEL Tp@ﬁOB&HHHM SProHOMHKH.

4.6.2 TeMbl KypcoBbIX pa6oT
[lonHbii nepeyens Tem pabor npuBoxMTCA B y4e0HO-MeTOIMYECKOM KOMITIEK-
e
1. Obvekmmno-opuenmuposannoe npozpammupoearue (_Poifor )
. Ompenenure o6bext TFish - aKBapuyMHas peiOka. PpiOka MMeeT KOOpIMHATHI,
CKOPOCTb, pasMep, LBET, HANIpaB/ieHHe ABIKEHUsS. MeTonaMu o0beKTa SBISIOTCS:

Init - ycranaBmUBaeT 3HaueHUs noseit oGBEKTA U pucyer pei0y Ha 3KpaHe MeTo-
oM Draw.

Draw - pucyer psiGy B Buje yroika, c ocTpueM B Touke Coord U HanpaBIeHHOTO
OCTPHEM I10 X0y JIBUXKEHUS PHIOHI.

Look - mposepsier Heckonbko Touek Ha TMHUM IBHIKEHUS peIObL. Ecnu XoTh o5iHa
3 HUX OTJIMHYACTCH MO LBETY OT BOJbI, BO3BPAIIAETCS €& [BET M PACCTOSHUE 1[0 PBI-
OBI.

Run - nepemernaer peiGy B Texymem HaTIpaBJIEHUH Ha PACCTOSHHUE, 3aBUCAILEE OT
TEKYIIEH CKOPOCTH pbIOHL. MHOrma cayyaiitsiv 00pa3oM MEHsleT HanpaBleHHe IBU-
KeHusi pibbl. Ecnu puiba BuauT nmpemnsitcersie, HallpaBlICHHE JBHXKEHUs MeHseTcs,
TIOKa IMPENATCTBUE HE UCYE3HET U3 IOJIsl 3PEHMUS PBIOHI,

2. Onpenenute o6vexT Taquarium, KOTOPBIH sBJIsETCA MECTOM 0OUTaHus pbi6. Ou
NPEACTABIISET COOOI 06/1aCTh 3KpaHa, HANOMHEHHYIO BO/IOMH. PhiGbI KHBYT B aKBapH-
YME, TIO3TOMY OSK3eMIUIApEl o0bekTa Tfish momkHbl GBITE HOTAMHM OGBeKTa
Taquarium.

Mertoppr:

Init - BrmOUaer rpadmyeckuii pexum, 3amonHseT AKBapHyM BOJOH, CKajgaMu U
peIOaMHu.

Run - oprarusyer Geckoneunslii muki, B KOTOPOM BBIINONIHAETCS MeTo Run Beex
oOuTarene akBapuyma.

Done - BbikirOuaeT rpadudeckuii pexum.

3. Onpenenure aBa o6wexra Tpike u Tkarp , kotopsle nHacnenyror o6bext Tfish. O6a
OHH oTiu4arores ot Tfish Tem, uto no pasnomy n3obpaxaror cebs Ha skpane: Tpike
- B BUJE 3€/IeHON CTpenky, a Tkarp - B Buae KpacHOro TpeyroJjibHuKa. Bocnonp3syii-
TeCk BUPTyaJIbHBIMU METOJaMH. [lis 3TOro BepHUTeCh K ompeaeiednio Tfish u or-
KOPPEKTUPYHTE ero, cienas Draw nycTsiM u BUPTYaJIbHBIM.

4. ObbeIMHNTE KapIOB U 1IYK B 18e ctau. CTast - 370 CBI3AHHEIN CIIHCOK PbIO B 1H-
HaMHYECKOH maMATu. [[ist cBsisu no6aBbTe B 06BEKTH Tpike u Tkarp mone Next -
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yKasatenib Ha crleayromyo pei0y B ctae. Cuaenajite aKBapHyM He BIIaJeNblieM phlf, a
ABYX CTall M MO3BOJILTE MOIL30BATEITHO MTOMIOTHSITE CTau, BBOJIs PEIO ¢ KJIaBHATYPEI.

5. INo3BosbTe 1yKaM MPOSBUTE CBOI JypPHOH XapaKTep H I0e[aTh KapIioB, Kak TOJIb-
KO OHHM X YBUJIAT. 3/1eCh BOSHUKHET MPOOIIeMa - YCTAHOBHTb, KAKOTO HMEHHO Kaprna
BUJIUT IITyKa.

Ona pelraetcst mytem npocMoTpa Beeid cran KaprioB v MOUCKa TOr0, 96K KOOP/IMHATEI
OJTM3KH K KOOpIMHATAM JAHHOM 1ryky. HaiiienHbiif KapIl ynajasieTcst U3 cTau.

2. 3aoaua lpuma-Kpackana (scadmusiii anzopumm)
/lana mockas ctpana u B Hefl n ropojios. Hy»xHo coenunuts Bee ropona Tenedon-
HOH CBA3BIO TaK, 4TOOkI 0OILAs MIHHA TeJIC)OHHBIX JIMHKH Gbl1a MEHHAMATIBHOLL.
YTouHenue 3amaun. B nekaproBoii cucTeme KOOp/IMHAT IOJNI0KEHHUE i-ro ropoaa, i =
1,....n, 3a1aH0 mapo#l koopaHHAT (x[1],y[i]). d[i,j] - nexapToBo paccrosiHue MEKIY i-
bIM TOPOZIOM H j-bIM FOPOJIOM , j=1,....n. B 3anaue peds HIET O TeneOHHOI CBs3Y, T.
€. NOAPA3yMeBaeTCs TPAH3UTUBHOCTD CBA3H: €CJIH i-i ropoj cBsizaH ¢ J-BIM, a j-bIif ¢
k-bIM, TO i-# cBs3aH ¢ K-BIM.
[TonpasymeBaercs taxxe, yro TEIe(POHHBIE IMHHH MOTYT PasBETBISTLCSH TOJBKO Ha
TeJIe)OHHON CTAHIMK, 4 HE B YMCTOM IIOJE. Hakonel, tpeGoBaHne MUHUMATBHOCTH
(BMecTe ¢ TPaH3UTHBHOCTHIO) O3Ha4acT, 4TO B MCKOMOM DELICHWH He OyaeT LHKIOB.
B repmunax teopuu rpados sanaua [Ipuma-Kpackana Beirasiaut cregyroum o0pa-
30M:
Han rpad) ¢ n BeplIMHaMu; AIHHBI pebep sananer matpuueii (d[i,j]), i,j = |
Haiitn octoBHOe nepeBo MuHHMANBHON mIHHLL Kak M3BECTHO, JIEPEBO C N BEPLIK-
HamK uMeeT n-1 pedep. OxasbiBaeTcs, Kaxioe pebpo Hazmo BEIGUpaTH kanHo (UL
Obl HH BO3HHKAJIH LUKIIbD).
Anroputm INpuma-Kpackana (KkpaTkoe omucanue)
B nmkne n-1 pas genai:

BBIOpATh camMoe KOPOTKOE elle He BEIOpaHHOE pe6Gpo MpH YCIOBHH, Y9TO OHO He
00pasyeT UK ¢ yXke BEIGPAHHBIMA.
BeiOparnbie Takim 06pazom pebpa 00pasyioT HCKOMOE OCTOBHOE JIepeBo.
Haruimre nporpammy au1s pernenus 3anaun ITpuma-Kpackarna.

3. lughp Lesapa

HOnuii Llesaps Gbu1, ssKOGBI MepBbIM, KTO npuiyman coOCTBeHHO wH(pP. Andasur
Pa3MELIACTCA Ha Kpyre M0 4acoBOM CTpeske (NpH 3TOM B pyccKoM andasuTe, mnocie
A wmper b, a mocne 4 - A). Jlns 3aIUM(PPOBKU OYKBBI TEKCTa 3aMEHSIIOTCS OyKBaMmHu,
OTCTOALLIMMHU IO KPYTy Ha 3a[JaHHOE THUCII0 OYKB ajblle M0 YaCOBOI crpenke. Ecin,
CKa)XeM, CIIBHT Ha 3, TO BMECTO i-i HCTONB3yeTCs (i+3)-1 GykBa, HaNpUMEp, BMeCTO
A mawercs I' a BMecto S numercs B. Ilpu pacumposke HaoGopor GepyTt OyKBY Ha
3aJlaHHOE 9HCII0 OYKB OmmKe, T. €. ABUTAsACh IPOTUB YaCOBOI CTpeJIKH.

Iludp Lesapst pacumdposats nerko. M3BecTHel BeposTHOCTH OYKB p[i],i =1,2,....,n, B
SI3BIKE

coobuienus ( n - yucio Gyks B andaByuTe). IOACUUTAEM YACTOTHI Oyxs f[i] B 3ammd-
PoOBaHHOM coobweHun. Ecnu oHo He ouens KOPOTKOE, TO f]i] JOIKHBI CpaBHUTEILHO
XOpoLIo cornacoBeBathea ¢ pli]: f[i] = p[i-s] nns Hexotoporo casura s. 3arem
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HadqHeM nenate nepeGop mo casuram. Korma cipur me yranas, oOuiee pasindue
mexny pli] u fi+s], pasnoe D(s) = S | p[i] -fli+s] | (cymmupoBanue Oepertcst 1o Beem
1ot 1 1o n), 6yner Benuko, a korna CIABUI YTaJiaH - Majo.

Munnmuzanus D(s) no Beem s = 1,2,...,n naer kmoy pacundposke koxa le3aps.
Hanuumre u ucnerraiire Nporpammy B3noMa wudpa Llesaps.

4. Hzpa Kusnp

Oro wrpa cosmana B 1970 r., ee aBTOp - AHIVIMKWCKUH Matematwk [Dx. Kowngeit
(Conway). B a10it urpe TapTHEP He HyXE€H - B He€ MOXKHO MIpaTh oAHOMY. Bo3Hu-
KAIOLNC B [IPOLECCE UIPbI CUTYaLUH OYeHb IIOX0KH Ha peaibHBIe MPOLECCHI, TPOHC-
XOIAIINE [IPH 3aPOXKACHHUH, PA3BUTHU U M'UOEIH KOJTOHUH 3KUBbIX OPraHU3MOB.
Ilpasuna urper. Boo6pasure GeckoneuHoe [IOJI€, pa3fesieHHOe Ha KJeTKU. Ha kax-
JIOH KJIETKE 0151 KUBET, POKAACTCH WM TIOruGaeT ’KHBOTHOE. JTO 3aBHCHUT OT yCJIO-
Bui Cpenpl, T. €. OT TOrO, CKOJIBKO COCelIeH y HEero Ha OIMXKaHIINX BOCEMHU KIIeTKax
(4ETBIpeX MO CTOPOHAM 1 YETBIPEX I10 yriam).

JeficTByIOT TpH npaBuna CyIecTBOBARMS KUBOTHEIX:

1. Kaxnoe uBoTHOE, y KOTOpPOro fBa My TpU cocella, )KUBET U COXpaHseTCs 10
CICIYIOLLETO MOKOIEHMUS.

2. XuBoTHOe moruGaer, ecitu y Hero Gonee HeskeNH TPpH cocena (OT HeJocTaTKka Me-
CTa), COBCEM HET coceiell MK TONbKO 01l cocent (OT OZIMHOYECTBA).

3. Korna psjgom c KaKoW-HHUOYIb KJIETKOW ecTh TPH XHUBOTHBIX (Cocena), TO Ha 3Toii
KJIETKE POJKIaeTcs HOBOE X UBOTHOE.

4. Ba3HO NOHATB, YTO KUBOTHBIE MOrUGAIOT H poxnaroTcs ogHoBpeMeHHO. OHH 06-
PasyroT OZHO IOKOJIeHHe. 3a OIIMH X0/ B HIPE B COOTBETCTBHH C YHIOMSHYTBIMH [1pa-
BHJIAaMH OCYIIECTBIIAETCS IEPEXOT OT OJHOTO IMOKOJICHHUS K JApYyroMy.

Hx. Konpeil pekomenayer cienyiomuii criocod OCYIIECTBICHUS XOJ0B (NpU HalK-
MM KJICTYATOH TOCKH H KOCTOYEK [ABYX IIBETOB):

1) Hayats c xenaemoi KOH(Urypauuu (KoaoHuH KHBOTHBIX ), COCTOAILEH U3 YepHBIX
KOCTOYeEK;

2) HalTH BCE KOCTOYKH, KOTOPbIE [O0KHBI no2ubnyme, 1 Ha Kaxaylo U3 HUX ONETh
110 OJHOM YepHOii KOCTOYKE;

3) HaiTH Bce CBOGOMHBIE KIETKH, HA KOTOPBIX JOKHO poOoumscs HUBOTHOE, U [10-
JIOXHTE Ha HHUX 110 O1IHOH 6eoif KocTouke;

4) YIOAIUTB ¢ TOCKU BCeX NO2UbUILX HKUBOTHDIX (T. e. cTONGHKH U3 ABYX KOCTOYeK), a
HOB0pOJICOeHHbIX (Oellble KOCTOUKH) 3aMEHHTD 4EpHBIMU. BBINONHUB 5TH onepaimy,
T. €. Ilocne nepBoro xoxa, MOJTYyYUM BTOPOE MOKOJEHHE. AHAIOrHYHEIM obpazom
TPOHCXOIIUT 1 BCE OCTATBHBIC XO/IbI B Mrpe. Tak MoNy4arTcs Bee HOBbIE IOKOJICHUS],
Tema. Hanmmure HPOTPaMMy, MOICIIMPYIOLLYIO KONoHHIO JKusuu. UcxoaHbiMu 1aH-
HBIMH CILyXXHUT Ha49allbHO® PACIIONOKEHHE KUBOTHBIX (3a/[aHHOE ITOJIb30BATENCM HJIH
floyaeMoe Clly4alHo - peanu30BaTh 00a cilydas), a B KauecTse pesyibrara HyKHO
TIOYHHTE BUJ CBEPXY B IPa)MuecKoOM PeXKUME BCEX MOKOICHHH KOTOHUH.
Hekotopsie kononnn paspacrarores HEBEPOATHBIM 00pa3oM MPH BechbMa CKPOMHBIX
Ha4aJIbHBIX pasmepax. EcTe npyrue kononuu, KOTOpBIE ME/IJIEHHO MepeMeLIatoTCs 110
ITyCTbIHE, IIEPEX0/IS HA BCE HOBBIC M HOBBIE TeppuTopuy. Bama nporpamma mosmkHa
00pabateiBaTh GOJBLINE KOJOHMH Ge3 HPE3MEPHON TpaThl MaMsTH WM BPEMEHH.
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MhnuorokpaTHebrii TPOCMOTp BouIbIIOr0 MaccuBa s IIOCTPOEHHUS CIEeMYIOLUIHUX [TOKO-
JICHHH - 3TO GaHabHbIH HOAXOM; 3/1eCk XOopoluit [IpOrpaMMHCT BeIOpan 6wl Gojee
SKOHOMHUYHBIE CTPYKTYpPbl JaHHBIX U aJITOpUTMBIL. Bam, BO3MOXKHO, 3ax0ueTces Hempi-
TaTh KaKOH-THOO METOX, OTCIeKHBAKOLIHI TOJIBKO 3aHsIThIE KBa/paTsl. B nporpamme
HEJIb3A OIpenenTs beckoHe HO GobIIoe moje. HomxHo xBarate noss HEKOTOpOii
H3BECTHOHM BenMuYWHBI m*n. Yro ACaTh, €CJIH 3BOJIIOLMS JIOCTUTAET IpaHuLl rojs?
OnvH U3 BO3MOKHBIX BBIXOZIOB - IIpepBath 3BoOLM0. OHAKO SBOJTFOLUS MOTJ1a OBl
HMPO/IOIKATBCA, ecitu Obl MBI yCTpaHUIH TPaHHLbL 107 COEAUHUNH OBl T06bIe 1Ba
MPOTHBOIIONOKHBIX Kpast TIOJIsl, 3aTeM KOHI{bI fosyueHHoro wununpa. [Monygyennas
¢urypa, umeromas (opmy GyOuka, HaskBaeTcs Top. Mcnonesyiite s1oT moaxoy s
BalleH Mporpamme (A8 9TOro JOCTATOYHO Oonee akkyparHo ONpeJeNuTh cocenei
KJICTKH, HaXOJAIIeHCs Ha Kparo o). Hcropust kononnu Xusmp 3a4apoOBEIBAET, ec-
7K e€ MpOCMAaTPUBaTh KaK $uIBEM, HO OHa Gyzer eme Gojee YBIIEKaTelbHEH, eciu
NpeacraneT B uBere. Kaxmnoit kierke TIPY POXKACHUM MOXKET OBITh NPHUITHCAH HEKO-
TOPBbIH LIBET, OIpe/eseMbIi, BO3MOXHO, €€ IIOKOJICHHEM HJIH FeHaMH, nepeJaHHbBIMY
€H POAUTEIISIMH.

Luknuueckue, Ho mpu stom ABIKYIIMECS KONOHHH (4 TaKMX HEMAJO) BeTHKOIENHE]
B CBOEM CBEpKarOleM MHOIOLIBETHOM Hapsiie.

5. Obvexkmuo-opuenmuposannoe npocpammuposanue (_Conneunan cucmema )
Tewma: 00BEKTHO-OPHEHTHPOBAHHOE [pOTpaMMHpOBaHHE aCTPOHOMHYECKOH MOIETH
COJIHEYHOH CHCTeMbl. Mogens onuchiaeT ConHile ¥ nnaneTs! Mepkypuii, Benepy,
3emmo, Mapc u ux CHyTHUKHU. Ilporpamma paboraer ClenyrolMM 0bpa3zoM: Ha
dKpaHe uzobpaxaercs CONHIE M [JIAHETBl CO CBOHMU CIyTHHKaMH pacliolararores
BOKpYr COJIHLA Ha CBOMX aCTPOHOMMYECKHX MeCTax. IInanersl HaunHAIOT BpataTh-
cst Bokpyr ConHua o cBomM op6utam ¢ TIPaBUILHBIM COOTHOLUEHHEM CKOpocTeil. B
TO K€ BPEMsl CIYyTHHUKH HAYHHAIOT BPaILAThCS BOKpPYT CBOMX ILIAaHET IO TPAEKTOPH-
M, CKJIAABIBAIOIIUMCS U3 JBYX BpAIlATeIBHBIX [BIKEHUIL: BpallleHue TUIaHEeThl BO-
kpyr CollHIa W BpalleHHe CITyTHHKA BOKPYT M1aHeThl. YT0Ob! 0606muTE onpenee-
HHS Da3HbIX HEOECHBIX, OTpeaennTe 06BeKT Tbody. ITnaneTsl u cryTHHKH Tak xKe,
kax 1 Connue, - 310 HeGecHble Tena, VX Hamgo OMpPEICNIHUTE KaK 00beKTEI-HACTE THUKH
oT Tbody. O0bekThI-HaCcHenHU K] AOJKHBI COAEPHKAT NO0JIA: | )TeKylue KoopIuHaThI
Tela; 2) UEHTP, BOKPYT KOTOPOTO TENo Bpamiaetcs; 3) paauyc opOuTHI; 4) crmcok
CIIlyTHHKOB; 5) CKOPOCTb BpalleHus; 6) pasmep; 7) uBeT Teuna.

Bpalienne kak miaHeT, Tak ¥ CIIyTHHKOB BOKPYI' LEHTPAITBHOI'O TeNla MPOUCXOINT 10
ONHHM H TEM K€ 3aKOHOM NPUPOJBLL. Jlisl ITaHET TEeNOM, BOKPYT KOTOPOro OHH Bpa-
atoTes, sipnsgercst ConHlle, a Il KaxkA0ro CITyTHUKA HEKOTOpas IIaHeTa. JTO JBU-
KEHUE MU BCEX HEOECHBIX Tesl MOXKHO ONpPENEINTh OHEM METOIOM - Bpawaiics!.
Mnest MeTona COCTOMT B OCYIECTBICHUH [BMIKEHHS Tena HapallMBaHUEeM YIIIOBOTO
nepememenus ¢ marom B 10 rpajycos.

[Nepemerenne kaxa0ro Tena BEIMUCISETCS B BHAE OTHOCHTENBHO BEJIMYHHbI, 3aBU-
CAIICH OT 3HAYEHHs €0 CKOPOCTH. [IpH Ka)mIoM M3MeHeHUH yIJla BBIYUCIAIOTCS HO-
BBIC KOOPIMHATLI NONOXKEHUS Tea. Kaknas 1iaHeTa, HauaB Bpalathes JI0KHA 34-
TYCTUTE COOTBETCTBYIOLIME METOL BPALLEHHS! [T CBOUX CITy THHKOB.
OTHocuTeIbHBIE TapaMeTphl IS LTaHeT 1 CILyTHUKOB
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Hazganue Panuyc CkopocTs  Pasmep

Mepkypuit 58 0.416 3
Benepa 108 0.416 5
3emuis 150 0.1 6
Mapc 228 0.053 4
Jlyna 15 1.3 2
Doboc 7 114.4 |
Hetimoc 12 30.4 1

6. Muoscecmeo Manoenvbpoma

B Kuure pexopnos I'aneca campim CJIOJKHBIM MaTeMaTHYeCKHM 00BEKTOM HA3BaHO
MHOXeCTBO Mannens6pora. Jto miockoe MHOKECTBO SB/IAETCS SPKHM IPHMEpPOM
(bpakrana.

DpaKransl - 5To0 MatemMaTHUeCKHe 00BEKTEI, UMEOIIIHE ApOOHYI0 pasMepHOCTD B OT-
UYHE OT TPAJIHLHOHHBIX I€OMETPHYECKHUX $buryp meno# pasmeproctu (Hanpumep,
ONHOMEPHBIX JIMHUH WM [BYXMEpPHBIX MOBEpXHOCTEH). Dpakranel - 310 Heurto
Oonblile, YeM MaTemaTHuecKuii Kypbes. OHH 1ar0T upe3BbIYaiino KOMITaKTHBIH CI10-
co0 onucaHus 06BEKTOB U poueccos. MHOrue CTpyKTYps! 061anaroT GyHnamen-
TalbHBIM CBOMCTBOM I'€OMETPHYECKOI PCTYJIAPHOCTH, H3BECTHOH KaK WHBapHaHT-
HOCTb 110 OTHOLIEHMIO K MacwiTaly, WM camonodobue. Ecmu paccMaTpHUBaThL 3TH
O0OBEKTHI B Pa3THYHOM Macuitabe, TO TMOCTOSHHO OOHapYKHUBAIOTCS OHH M Te jKe
(YHIaMeHTaNbHBIE dIeMeHTbL, JTH IOBTOPAIOLIMECS 3aKOHOMEPHOCTH OIPEeAe/SIT
APOOHYIO, UK (PPaKTATBHYIO, PasMEPHOCTDL CTPYKTYpBI. B npupoze Bee dpakransuo:
obJ1aKka, U3pesaHHas JTHHUS nobepesxbs, KPOMKa JTHCTa, HEPBHbIE W KPOBSHBIE COCY /bl
U T. ]I

MHoxectBo Mannens6pora omuchBaet [IOBEICHHE NHMHAMUYECKOTO IIpolecca,
OIPEICTIEHHOTO Ha KOMIJIEKCHBIX YHCIaX (opmyioii z(n+1) = z(n)*z(n) +c. (1)
Omnuiiem anroput™ nocrpoenws OKpallleHHOI'0 B 4YepHBId 1BET MHOKecTBa MaH-
AeNbOPOTa C OKDYXKEHHEM, PACKpALLCHHBIM B pasuble uBeta. s MpOW3BOIBHOrO
KOMILICKCHOTO 4YHcna ¢ = X + 1*y nosnoxum z(0) = 0 u YCTPOUM HTEpaLHIO 110 hop-
Myse 1. MakcuMansHoe yuciio urepanunii Max =150. Jlng nocnenoBatebHOCTH z(n)
HUMECIOTCS 1B€ BO3MOKHOCTH:

I. Hucna craHoBsTCs BCe GONBIIMMU U OONBIIKMMH, CTpeMSCH K GECKOHEYHOCTH.

2. To4xu HAXOMATCA U IIPONOIIKAIOT OCTABATHCS HA PaccToOSHUMA MeHbIINM 2 ot (.
Tax BoT, MHOKECTRO MaHIems6poTa - 5T0 MHOKECTBO Tex umcel C, VISl KOTOPBIX
BPRIIOIHACTCA Bropas BOSMOXKHOCTb. ['paHHLA MHOKECTBA CUIBHO M3pe3aHHa. [Tpu-
4EM MOJl JIyNIOH OHa BBIITISIMT CTOJIb JKe U3JIOMAHHOM, KaK U 6e3 Hee. OHa HATIOMH-
HACT JTMHUIO MOPCKOro Oepera, MHOTHE eCTeCTBEHHBIE MPaHHLIEI, KOTOpbI€ CTaHOBSAT-
CA TeM JUIMHHEE, YeM OoJiee MeNIKUH Maciutab uCHoNb3yeTes: is usMmepeHust. OgHon
M3 XapaKTepHBIX OCOOCHHOCTEH ITOM rpaHMLbI ABNseTcs e camornomoGue. Ecmm
B3[TSIHYTh Ha J11000H M3 €€ MOBOPOTOB MM 3aJHBOB, TO MOYHO 0OHapyKHUTh, 4TO
OJIHa ¥ Ta 5Ke (OpMa BCTPEYAETCS B PA3IUYHBIX MECTAX U HMEET pasHble pa3Mepsl.

B nporpamme kakmas Touka (mukces) OKpaHa Mpe/CTaBIse€T COOTBETCTBYIOLLEE
KOMIIIEKCHOE 4mncio ¢. Ecau uneno Max yeenuuuTs, 1o rpaHHIIa MHOXKECTBA OIlpe-
ACJIATCA TOYHEE, TaK KaK /I HEKOTOPBIX TOYEK C I0C/IEA0BATEIBHOCTH z(n) y#myt

9



BcE-TakKM Ha OeCKOHEYHOCThb. Bee Toukyu MHOxkecTBa MaHAens0poTa OTMETHM uep-
HBIM 1IBETOM. J[jIsl BCex Ipyrux TO4eK ¢ COOTBETCTBYIOIIAS ITOCIEN0BATENEHOCTE Z(N)
YXOIUT Ha OECKOHEUHOCTb, IPHYEM CKOPOCTh YXOJa OLEHUBAETCH COOTBETCTBYIO-
MM [[BETOM TOYKH C, IPOIMOPLHUOHAILHBIM KOJUYECTBY HUTepaluii, MTOCTATOUYHBIM
[l TOro, 4tobs! z(n)*z(n) crano 6oabmuM 4. Beero ucnoib3yercs: BETOBAsH MAIUT-
pa u3 16 1BeToB U Tak Kak Max-1 3HaunTenbHO OoJsblle 15, TO IIBeTa MEPHOAUUECKH
noTopsroTcsa. OKpacka BHELIHOCTH MHOXecTBa MaHaensbpora mo3Bosser GoJiee
TOYHO YBUJETh 'PAaHUIy MHOYKECTBA.

MuoxecTBo MaHens6poTa CTPOUTCS B MPSIMOYTOJIBHUKE ¢ KOOPJIHHATAMH Xmin= -
2.25, xmax=0.75, ymin=-1.5, ymax=1.5 (1. e. nukcesb ¢ koopaunatamu (0,0) npe-
CTaBJIAET KOMILUIEKCHOE 4ucio -2.25 + 1*1.5 ). [IporpamMma J0/KHA [TO3BOISATE 10JIb-
30BaTENII0 MEHATh KOOPIMHATHl BEPIIMH MNPSIMOYTOJIBHHKA, 4TOOB MOMKHO OBIIO
1300pa3uTh B YyBEIHUEHHOM BHJIE OTJeJIbHBIC (pparMeHThl MHOKeCTBA MaHens0po-
Ta. Tak Kak MHOecTBO Manzenb0poTa CTpOUTCA MOCTATOYHO MEMJEHHO, TO Heoo-
XOJUMO MpPeIyCMOTPETh BO3MOMKHOCTD 3allMCH CO34aBaeMoro uzobpaxeHus B (aii.
Taxol Qakla npocTo XpaHHT IIBeTa BceX MHKceled skpaHa. HeoOxomuma Tak ke
BCIIOMOTraTejibHas IporpaMMa, KoTopas cpasy JKe H3BJIeYeT MpeaBapuTellbHO Co-
3JaHHOe H300paxeHne U3 Qaiia v u300pa3uT Ha sKkpaHe. JIMHAMUYECKOE H3MEHEHHE
[IBETOBOM NAaJIMTPhl B LIMKJIE MO3BOJUT MOMYUUTH OoJiee KpacouyHble U300parkeHus
MHOXkecTBa MaHnaens0poTa.

7. Ilepenoc cnos

Kak 1nokaselBalOT MHOTOYMCIIEHHBIE SKCIIEPUMEHTBI, pa30ueHune pyCccKoro cjioBa Ha
YacTH JJIA [IEpeHoca ¢ OJHOM CTPOKH Ha APYrylo ¢ OOJbIIOH BEPOATHOCTHIO BBITION-
HSIOTCS TIPABHITBHO, €CIIH [10JIB30BATHCS CIAEAYIOLIMMHU MPOCTEIMU TIPUEMAMH:

1) JIBe uaymue noapsn riaacHble MOXKHO pas3ieiuTh, €CJIM [EePBOM U3 HUX IMpeLe-
CTBYET COrjlacHasi, a 3a BTOpOH MIeT XoTd Obl oaHa OykBa (OykBa H mpu 3TOM pac-
CMATPHUBAETCSA BMECTE C MPEALIECTBYIOLIEH [VIACHOHW Kak eIMHOe LieJioe).

2) JIBe uaynyie noJpsiji COrNIaCHbIe MOKHO pa3/ieNuTh, eClId TIepBOM U3 HUX Mpeiiie-
CTBYET IJIacHasl, a B TOW 4acTH CJIOBa, KOTOpasi UAET 3a BTOPOM COrJIaCHOM, UMeeTCs
X0Ts Obl 07Ha rnacHas (OyKBbl b, b BMECTE C MPeILIeCTBYIOLIEH COracHOM paccMar-
pHUBAKOTCS Kak €JIMHOE 1IeJI0e).

3) Ecau He ynaeTcs NpUMEHUTH IIYHKTEI 1), 2), TO ClIeyeT MONBITaThCsA PasOUTh ClIo-
BO Tak, 4ToObI NepBasi 4YacTb cojeprkaia Ooyiee ueM oaHy OYKBY M OKAHYMBAJIACH HA
IJIACHYIO, @ BTOpas CoAepxana XOoTs Obl OJHY rjacHyo. BepodaTHOCTh MpaBUIBEHOTO
pa30MeHUsd YBEJIWYUBAETCS, €CIIM TIpPeIBapHTENbHO BOCIOIB30BATLCS XOTS Obl He-
MOJIHBIM CITHCKOM TIPHCTABOK, COJEPIKAalllMX [JIaCHbIe, H IOMBITAThCS MPEXIE BCEro
BBIJIEIUTE U3 CI0BA TAKYIO NIPHUCTABKY.

JlaH TEKCT Ha PYCCKOM si3bIKe. BBITONHUTE OpMATUPOBAHUE €r0 CTPOK [0 JIJTMHE ¢
IIOMOLIBIO HA MEepeHoca ClI0B.

8. Mynemdpuiom

B pucoBaHHBIX MyNbTQUIbMAX HIIFO3HUS IBHIKEHMS CO31A€TCs I1OC/eN0BaTelbHOM
CMEHOH KalpOB, KaX/Ibli U3 KOTOPBIX (QHUKCUPYET OUYEpeIHOEe MONOKEHUE TBHKYIIE-
rocs oobexTa.
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VIcTiosib3yst TOT NPUHIKII, NOTYYUTH MyNLTGHIBM, MOKA3bIBAIOLIMIL: a) UOYLIEero
desioBeuka; 6) Oerylero 4ejoBeuka; B) YelOBEYKa, BBINONHSIOIErO [IPUCETAHUS; T)
Y€JI0BEYKa, BEITIOJHSIOILErO CUTHATH3AIMIO (BIIayKKOM.

9. Mopckoiu boi

Ha nosnie 10 Ha 10 no3uumit cTosiT HEBUAMMbIE BPaKECKHE Kopabnu: 4 xopabus 1o
OJIHOH KJICTKe, TpH Kopabys mo 2 KieTkd, 2 kopabis mo 3 kieTku, | Kopabnb B 4
kneTky. [losuuuu ykaseiBarores pycckumu Oyksamu oT A 1o K (110 CTPOKaM) U Lud-
pamu oT 1 no 10 (o cronbuam).

Kongurypauus n nonoxenue kopabieil Ha nofe BHIGUPAIOTCS ¢ OMOLIBI IATYHKA
CIlyqalHBIX qucen. Eciu kierka kopabiist yrajana urparoiyuM BEpHO, OHA OTMEeYaeT-
Csl KPECTHKOM; B IIPOTUBHOM CJIy4ae TOUKOH.

Hanucate nporpammy ais Mrpbl IpOTHB KOMITbIOTEpA B OJTHOCTOPOHHHUH MOpCKO
oo1i.

10. Tuneiinvie ppaxmanst

(DpaKTalsl - 570 MaTeMaTHYeCKHe 0OBEKThl, HMEOIIMe APOGHYIO Pa3sMEPHOCTh B OT-
TUHHE OT TPAIHUHMOHHBIX M€OMETPHYCCKUX (UIyp LeNol pasMepHOCTH (Hampumep,
OAHOMEPHBIX JIMHUH WM JByXMEPHBIX MOBepXHOCTell). ®pakTaibl - 3TO HEYTO
00JIbLIE, YEM MaTeMaTHYECKHUil Kypbes.

OHM [al0T 4pe3BbIYaHHO KOMNAKTHBIH CIIOCOO OMHMCAHHS OOBEKTOB M [POLIECCOB.
MHorue cTpyKkTypsl 061a1a0T QyHAAMEHTATBHBIM CBONCTBOM reOMEeTPUYECKOM pe-
TYJISIPHOCTH, U3BECTHOH KaK HHBAPMAHTHOCTH O OTHOIIEHHMIO K MaciuTaby, HilH ca-
monodobue. Ecnu paccMaTpuBaTh 3TH OOBEKTBI B PAa3IMYHOM MaciuTabe, TO MOCTO-
STHHO OOHapy)XMBAIOTCS OIHH H Te ke (YyHIaMeHTAIbHBIE 3JIeMEHThl. JTHU MOBTOPSI-
IOLIHECs 3aKOHOMEPHOCTH OINPENESIOT APOOHYIO, HITH (PaKTANIbHYI, PA3MEPHOCTh
CTPYKTYpBl. B npupone Bce (pakTanbHO: 00naka, W3pe3aHHas THHUA MoGepexbs,
KpOMKa JIMCTa, HEPBHBIE U KPOBSIHBIE COCY/BI H T. 1.

HexoTopsie u3 (pakranos HaseIBarOTCS IUHEHHBIMH, TIOTOMY YTO CTPOSITCS ¢ IOMO-
LIbIO JTMHEHHBIX (aQuHHBIX) npeobpasoBanuil miockoctu. Takue npeoGpazoBanus
M300pakeHHe NepeMeIlaloT, CKUMAIOT, OTPAkKAIOT, BPALIAOT M TPaHC(POPMHUPYIOT
NPOM3BOJILHEIM 00pa30M IPH YCJIOBHHM, YTO NpsiMble JIMHUM HAa M300pakKeHHH OCTa-
FOTCs NIPSIMBIMU [1OCJIE TTPeodpa3oBaHus.

OnucebiBas Gppakranbl nocpescTBoM ahGUHHBIX NPeoGpasoBaHHIA, MBI MOKEM 3HAUU-
TEJILHO YMEHBIINUTE KOJHYECTBO JaHHBIX, HEOOXOUMBIX JULS [IepeIavn U300pakeHus
10 JTMHUSIM CBA3M WIM JJI XPAaHeHHs ero B MaMATH kommbiotepa. Croxknas Gopma,
nofobHas (popme JIMCTa MANOPOTHHKA, MOKET OBITH OJHOCTHIO OMHUCAHA JTHHEHHbIM
aJITOPUTMOM, OCHOBAHHBIM JIMIIb HA 28 YUCIIOBBIX MapaMeTpax. 3aMeTHM, 4To Ipej-
CTaBJICHUE TOTO XK€ JINCTA B TOUCYHOM BHJIE, KaK TeleBU3HOHHOE H300paskeHue, Tpe-
OyeT HECKOJBLKO COTEH THICSY YHCIOBBIX BETUUHH.

ANTOPUTM MOCTPOEHUS THHEWHBIX (PPAKTAIOB.

Adunnoe npeobpaszoBaHue eBKIHIOBBIX KOOPIMHAT 3a1a€TCH C MOMOLIBIO ABYX
JIMHENHBIX YpPaBHEHHI:

X =ax+byte

v =2ex+dy+f
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Hs moctpoenus ppakrana IIOCTYNAOT CJIEYIOLIUM 06pa3oM:

Bribupaerca Heckonpko aQUHHBIX npeobpa3oBanuii u Kaxcaomy npeobpa3zoBaHuio
COMOCTABIACTCS. HEKOTOPAS BEPOSTHOCTb €r0 HCTIOIb30BAHHSL. Bun apdunneix npe-
00pa3oBaHuii, UX KOJHYECTBO U BEPOATHOCTD 3aBUCAT OT KOHKPETHOTO (hpakTala.
Tak, nanpumep, n1s nucra [allOPOTHUKA UCIIONB3YIOTCA 4 peobpasoBanus:

a b ¢ d g f p

0.00 0.00 0.00 0.16 0.00 0.00 0.01
0.85 0.04 -0.04 0.85 0.00 1.60 0.85
0.20 -0.26 0.23 0.22 0.00 1.60 0.07
0.15 0.28 0.26 0.24 0.00 0.44 0.07

bepercs HavansHas Touka ¢ KoopAnHatamu X = 0 u y = 0. 3arem npumensercs OJHO
M3 NaHHBIX IPe0OpasoBaHUH KOOPIUHAT TS OIpPENIEIEHUs] HOBBIX 3HAYEHH 1, Kakoe
MMEHHO 1peo0Opa3oBaHKe MIPUMEHUTS ONPEACIACTCS CIydalHBIM 00Pa30oM B COOTReET-
CTBHH C 3a1aHHOH BEPOATHOCTBIO p. [Tonyuennas Touka M300paxaeTcs Ha IIOCKOCTH
UBCTOM CBA3AHHBIM C IPHMEHEHHBIM NpeoGpasoBaHueM. JToT IIpoLIecC MOBTOpPSETCS
AOCTaTOYHOE YHUCIIO Pa3, MOKa He MOCTPOMTCS JOCTATOUHO peanuctuyeckoe uzobpa-
Kenue. UroObl n3obpaskenue ynauno 65110 PAacroyiolKeHo Ha 9KpaHe HYKHO 3a1aTh
JIOTHMECKUH 3KpaH - B ClIyYae JHCTa MAaroOpOTHUKA :

0 OCH X OT -4 510 0

o ocuy ot 6 10 10

3aMeHa 3HaueHHH KOdDDHUIMEHTOB b U ¢ UL JIACTA MAaNOPOTHUKA BO BTOPOM ypaB-
HCHHH COOTBETCTBEHHO Ha 0.06 1 - 0.06 yBenuunpaior KPUBH3HY CTe0JIs TANOpPOTHH-
Ka. 3ameHa ux Ha 0.02 u -0.02 - YMEHBIIAIOT KPUBU3HY. Ecnu uckmouunTs [IepBOe
YPaBHEHHe, TO nponagaer crebes.

ITporpamma momkHa cTpouts Heckombko (Gpakranos.

S- METOANYECKHUE YKA3AHUSI JIS1 OBYYAIOIUXCSI
10 OCBOEHMIO JUCUMTTIHHBI

Jlexumonnsit xype OasupyeTcs Ha MAacCHBHOM MeTole 00y4YeHHs, peannu3yio-
LIeM TpaJMLHOHHYIO 06BHCHHT6HBHO-HHJT}OCTpaTHBHyIO 00pa3oBaTeNbHYIO TEXHONO-
THIO, B paMKax KOTOPOH CTY[EHTHI BBICTYMNAOT B POJIH Cllyl1aTe/ien, BOCIPHHUMAFO-
LUMX y4eOHBI MaTepUall,  y4acTBYIOLINX B AMCKYCCHSAX H 3KCIIPecc-0npocax.

llpn npocnymmpanun nexiuit PCKOMEHIYETCS B KOHCIIEKTE OTMEYaTh BCe
BAXHBIC MOMEHTBI, Ha KOTOPBIX 3a0CTPSET BHUMAHUE IIpernofaBarTesb, B YaCTHOCTH
TC, KOTOPBIC HAIIPABJICHBI HA KAYECTBEHHOE BBLITIOHEHHE COOTBETCTBYIOLIEH ITPaKTH-
4E€CKOH paboThI.

[Iperionaparenem 3anmaHupoBaHo HMCTIONB30BaHIE MPH YTEHHUHU JIEKLIMH TEXHOJI0-
U y4eOHOH auckyccuu. TlosTomy PEKOMEHIIyeTCsl (PMKCHPOBATE JUist celsl MHTepECHBbIe
MOMEHTBI C LICJIBIO UX aKTHBHOTO 00CY KICHHS Ha AUCKYCCHH B KOHIIE JICKLIHH,

3aJ10TOM KaueCTBEHHOTO BBITIONHEHHUS MPaKTUYECKUX paboT SBISETCS camo-
CTOATE/ILHAS MOATOTOBKA IIyT€M MOBTOPEHHMS MATEPHAIIOB JIEKLIHil. Pexomennyercs
[IOIFOTOBUTE BONPOCKHI MO HEICHBIM MOMEHTAM U o0CYIMTB MX C TIpenojaBareNieM B
Hayajle KaX10ro 3aHsATHS.
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Ilpenonasatenem 3aITAHMPOBAHO NPUMEHEHHE Ha J1abOpPaTOPHBIX 3aHSITHSX
TeXHOJIOTUH Pa3BUBAIOIIEHCS KOOTIEPALIHH, KOILIEKTHBHONO B3aUMOJIEHCTBHSA, pa36o-
Pa KOHKPETHBIX CUTYalLHH.

J151 TeKyIero KOHTPONS YCIeBAEMOCTH 110 OYHO} Qopme 00yvenns npemoaa-
BaTEJIeM HCIOJB3YeTCs OallbHO-pEeHTHHIOBasA CcUCTEeMA KOHTPOJIA M OLEHKH aKajie-
MHYECKOH aKTHBHOCTH. [103TOMY HacTogTenbHO PEKOMEHyeTCSl TIATENBHO Tpopa-
OarblBaTh MaTepHan AUCLMILTHHBI TIpH CaMOCTOATENbHOR paboTe, y4acTBOBaThH BO
BeeX (hopMmax obcykaeHus u B3aHMOJICHCTBHSI, KaK Ha JIEeKLUIX, TAK U Ha NpaKTHye-
CKHX 3aHATHAX B LEJIAX JIY4IIEro OCBOCHHS MaTepHaia u NIOJIyY€HHs BBICOKO OIeH-
KH IT0 pe3ynibTaTaM OCBOEHUS JUCIIMILIMHEL

Brimonnenue camocrosirenshoit paboThl MoApasymMeBaeT CamMOCTOSTENbLOE
H3YHCHUE PA3Ne/IOB NUCIUILINHEI, TOATOTOBKY K IPAKTHYECKIM 3aHATHAM, K py6ex-
HBIM KOHTPOJIAM (41151 04HOM (hOpMBI 00y4eHus), KypcoBoit paGoTsl, MOJAIOTOBKY K
3a4€TY M 3K3aMeHy,

Pexomennyemast tpynoemkocts camocTostensHol paboTsl TpeicTaBieHa B
Tabiune.

Pexomennyemas

TPYA0E€MKOCTD,
Hanmenosanmue aKaj. vac.
BH/1a caMOCTOATENILHOH paGoThl Ounan 3aounasn
dhopma popma

00y4eHns | obyueHus

I cemecmp (ounas popma obyuenus)
2 cemecmp (3aounas gopua o00yuenus)

CamocrosiTenbHoOe H3YUY€HHE TeM MHCUHIJIHHbI: 26 86

1. Monyns datetime, ero Ha3HAYCHHE, OCHOBHBIE (DYHKIIUU H METO- 4 12
AblL. [Ipumeps! ucnons3oBanus,
2 TMonstie Moztys B Python. O6mme TpeOOBaHNs K CO31aBAEMBIM

Moy M. [Tpumepsl co3nanus Moy, 2 12
3.Paznuunble cTelleHH KONHPOBAHUS 06BEKTOR. Moayis copy. Co- 4 12
3/1aHUEC KOIIHH PasIMUHLIX YPOBHEIH, IIpumeps! uenonb3oBanus,

4. lllupoBanne AaHHBIX cpeacTBAME Python. Moxyas crypt. TTpu- 6 20 ]
Mepbl HCHOJIB30BAHHS |
5. Pasnuunsie cioco6e (GopmMaTHpOBaHHS TAHHBIX, Omneparop 6 14 |

format. [Tpumepsl nenmons3oBanus sroro oreparopa.

6. Bsaumoyeiictsue ¢ Mnteprerom. Pasbop URL-anpeca. O6men
AaHHbIME 110 ipotokoty HTTP. Konuposanue u JIEKOTUpOBaHKe 4 16
CTPOKH 3arpoca. Moayis urllib.request.

IHHoaroroska k J1a00PATOPHBLIM 3aHATHAM
(1m0 1 Hacy Ha kaxnoe 3aHaTHE (OuHAS dopma o6yuenus) u 16 6
1o 2 4aca (3aouHast popma 0byueHust))

IloaroToBka Kk pyGe:kHbIM KOHTPOJISIM

" 2 =
(no 1 yacy Ha Kaskmblii pyOex)
IToaroToBka k npakTHYeCKUM 3aHATHSM i 4
(o 2 vaca Ha Kaxnoe 3aHsITHE) |
BoinosiHenne KOHTpoIbHOI padoThI 18 18 |
IMoaroToeka k 3auery 18 18 f

23



Beero: 80
2 cemecmp (Ons ounoti popmur 0byuenus)
3 cemecmp (024 zaounoi popmuvl 0byuenus)

CamocrositesnbHoe H3y4deHHe TeM NHCUHIJIHHDI: ) 21 [ 93

1. Hactpotika cpesr fiporpammMuposanus Visual Studio. Ctpykrypa
TPOCKTOB pasMuHbIX THIIOB. Hactpoiika pasiuamnsix IapamMeTpoB.

2. llocTpoenne rpadmkos u uryp B cpese Microsoft Visual C++.
Kpannam. Kucts.
3. M3sy4enue IONOMHATEIbHBIX KOMIIOHEHTOR Cpe/ibl IPOrpaMMHpo-

|

HCPCTYTHPYEeMBIMH yKa3aTelsMu, Mapruasiunr,

(o 1 wacy na kax/oe 3ansTHE (ouHast popma o0yyeHwus) u 16
1o 2 yaca (3a04Has dopma 00yueHus))

IToaroToBka K py6esmnbIm KOHTPOJIAM

|
| j
Banus Visual Studio (ErrorProvider, MonthCalendar, 6 28
NumericUpDown, DomainUpDown u np.)
4. Pasmuunste ciocoGe1 mpeoGpasosanms MEXIY PeryIupyeMbIMH U 4 ' 17
Hoaroroska K J1a00pPaTOPHBIM 3aHATHIM /
(mo 1 yacy Ha KaxzbIit py0ex) f |

B

Hoaroroska k npakTHYeckuM 2aHaTHRM
(o 1 yacy Ha kaxzoe 3aHATHe (ouynas popma 00yueHus) u 6 J 4
1o 2 4aca (3a04Has dopma 00yueHns))
Boinosinenune xypceosoii padoThI f 36 f 36
Ioaroroska k sk3ameny 27 f 27
Bcero: [ 108 J 166

6. ©OH/I OHEHOYHBIX CPEJICTB HJISI ATTECTALIUHA 11O AUCLUITIJIMHE

6.1. Ilepeyens oueHoYHBIX cpeacTB

1. Bannbno-peiitunrosas cucrema KOHTPOJIsl ¥ OLIEHKH aKaJeMHYEeCKOH aKTHR-
HOCTH cTyenToB B KI'Y (11714 o4Ol hopmbl 00yueHus).

2. OTYeThI CTYAEHTOB 110 1abOPaTOPHBIM U MPAKTHYECKAM 3aHSITHSIM.

3. Kontponbhas pa6ora.

4. baHK TeCTOBBIX 3amaHmil K PyOeKHBIM KOHTpOJsIM No 1 - Ne 4 (A1 ouHoOM
(opmbI 0GyUeHus).

5. Kypcosasi pa6ora.

6. Ciucok Bompocos k 3a4eTy.

7. CIMCOK BOIPOCOB K JK3aMeHy.
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6.2. Cucrema 0aLILHO-peliTHHOBO OLIEHKH padoThbI cTyAeHTOB 1o AHCUHIIHHe

Ne | Haumenopaume

Pacripenenerine
Gannos 3a ce-
MECTPBI 110 BU-
AaMm y4yeGHoi
paboTEl, cpoku
caaud yueGHoii
paboTel (10BO-
AsSITCH 10 cBe-
AeHHS CTylen-
TOB Ha NEPBOM
yuedHoM 3a-
HSITHH)

1 cemectp

Conepskanue
Pacnipenenenue 6a110p A0 3a4era
[oce-

Brinon- Beimon-
HeHHe HeHHe PyGexubiii | PyGeskusii 3
nabopa- KOH- KOHTpPOJIb KOHTPOJIb i
TOPHBIX | TPONBHOI Ne | Ne 2 -
pabor paboThl
Hol6 ban- o
JoB (16 * Jlo 10 Ho 4 6an- Ho 5 6an- 30
| Gann = Gansos JIOB JIOB ban-
166.) JIOB

2 | Kpurepnit ne-
pecueta Gannos | - 60 H MeHee 6amIoB — He 3auTeno (KoMIIeTeHI UM He OCBOEHBI);
B TPaIHLMOH- - 61...73 — 3aureno (ITOPOroBBIHA YPOBEHB OCBOCHUS KOMIIETEHLIMI);
HyIo oueHky no | - 74...90 — 3ayreno (Ga3oBbIi ypoBeHs 0cBOCHHS KOMITETCHIIHIA );
HTOram pabotel | . 91,100 — 384T€HO (NIPOABHHYTHIIH YPOBEHB OCBOCHHS KOMIICTEHIIHIT).
B CEMECTpE H
3a4eTta

3 | Kpurepuu no- Hna nomycka k MPOMEXYTOUHOH aTTecTalmn (3auery) CTYIEHT AOJHKEH
rnycka K npo- HadpaTh Mo WToram Tekyiero u pybesHoro koHTpos He menee 50 Ganos, Bbl-
MEHYTOHHORH HOMHKTEL PYOeKHbIH KOHTPOIL No | 1 2, BLITIOIHUTD H 3alUMTHTEL 9 naGopaTopHbix
aTTecTalHH, pabor.
BO3MOXHOCTH Jns nonyuenus 3auera asromarom CTYAEHTY HeoOxoaumo HabpatTe 3a ce-
MOMYyHEHHA aB- | MecTp MHHHUMYM 61 Gas.
TOMAaTHYeCKOro [To cornacoranuio ¢ npenoaasatenem CTYAEHTY MOryT ObITh 100aBeHb! j10-
3ayeTa (2K3a- NONHHTEIbHBIE (DOHYCHbIE) GaTb! 3a aKTHBHOE YHACTHE Ha KOHCYNbTALHAX, OpH-
MCHAUHOHHOH | MHHANILHOCTb NPUHATBIX peLleHHii B XOlle BLINOTHEHUS 1abopaTOpHBIX paGoT, 3a
OLIEHKH) 110 YHaCTHC B 3HAYMMBIX y4eOHbIX H BHeYueGHBIX MEpONpHATHAX Kadenpsl U nony-
JTHCLMIIIHHE, YCH 3a4YET «aBTOMATHYECKHY,
BO3MOXKHOCTb
noJiyuenus 60o-

HYCHbBIX Oa/110B
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Ne | Haumenosanue CopepxaHue
4 | ®opMBl M BU b B ciydae eciM K MpPOMEKYTOUHOH aTrecTauMu HaOpaHa cymma meHee 50
yuebHoOit pabo- | GanioB, He BBITIOMHEHbI BCE 3alaHMs, TO CTY/IEHTY HEOOXOIHMO BBIMOJIHHTL J10-
Thbl [T HEYCIIe- | MOJIHUTENbHBIE 3aaHus, 10 KOHLA rmocneaHeit (3aueTHol) Henenn cemectpa. [lpu
BAlOLIMX (BOC- | 3TOM HEOOXOAMMO MpopaboTaTh MaTepHas BCeX MPOIMyLUEHHbIX JabopaTopHbIX
CTAHOBHMBILMX- | 3aHATHH.
csl Ha Kypce DopMBbl JONONHUTEBHBIX 38aHHH (HA3HA4AI0TCs NPEnoaBaTesieM):
o0yueHHs) cTy- - BBIMNOJIHEHME M 3aIllUTa HEBBIIOIHEHHBIX CTYIEHTOM 3alaHuH Jabopatop-
JIGHTOB JUIs 110~ | HBIX 3aHATHH — 10 2 6a/lIoB;
JIyUYeHHsl HeJ0- - IPOXO3kK/IEHHE PYOEIKHOrO KOHTPOIIS — A0 6 6anos;
cralomux an- - BBIMOJHEHHE MMCLMEHHBIX paboT Mo Teme, NpeNoKeHHOH npenojapareiem
JIOB B KOHLIE — 1o 10 Gannos.
ceMecTpa JIMKBUAALMS aKaJeMHYECKUX 3aT0PKeHHOCTEH, BO3SHUKIIMX H3-32 PA3HOCTH
B yu4eOHbIX M/1aHaX MpH MepeBojie MM BOCCTAHOBICHHH, MPOBOIMTCS MYTEM Bbl-
MOJHEHHS JOTIONHUTENbLHBIX 3a/aHui, GopMa W 00bEM KOTOPBIX OMpeaeNseTcs
MPernoaapaTeieM.
2 cemecTp
Ne | HavmeHoBaHHe Copepikadue
1 | Pacnpenenenue Pacnpenenenue 6annos 118 5K3aMeHa
OaJu10B 3a ce- Ioce- Ioce- Bri-
MeCTpBI O BH- meHue | Beinon- | LieHHe | MojHe- P PyGex-
Jam yuebHo#H Iloce- | nabo- HeHue npak- HUE o o HbIH Dk3a
paboThl, CPOKM | wieHHe | paTop- | nabopa- | Tude- npak- s KOH- 3a-
cjlauk yueOHOH | nekuuid | HBIX TOPHbIX CKHX THYe- KO};(P;% Tponb Ne | MeH
pabotel (10BO- 3aHs- pabot 3aHA- | CKHMXpa B 4
JASITCS /IO CBe- THH THH bot
JeHHS CTY/leH-
TOB HA NIEPBOM o 8 Tlo 12
s | 2o, | | B3, | o, | St .
=
(12 %1 (565* (7%3 (8%0.5 (66*2 Ho 6 Ho 7 30
; . ania Hannos GannoB | Oan-
bann = R banna= | Gau= | _ 12 -
126.) | _ 86) 216.) 46.) 5.
2 | Kpurepuii ie-
pecueTa OanioB
60 v MeHee 6aNIOB — HEYIOBJICTBOPHUTEIIBHO,
B TIRImIIaR 61...73 — YAOBJIETBOPHTEIILHO;
HYIO OLIEHKY [0 Y P ;
TS HRGT 74... 90 — xopouo;
91...100 — oTnu4HO
B CEMECTpPE H
3adera
Kypcosan paboTta
ObbekT KauyecTBo NOACHUTENLHOW KavecTtBO po- PUTMHYHOCTD KayecTtso i
OLEHKM: 3anucKu Knapa BbINOAHEHMA 3aLMTHI e
bannbHasA flo 23 A=
Oo 30 eHT 07 08 oo Lo 40 100
OLeHKa:
1,2
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Ne | HaumeHosaHme CoaeprkaHue

3 | Kpurepun no- Jlna momycka K MpOMEKYTOHYHOM aTTecTalMu (9K3aMeHy) CTYAEHT [0JDKEH
mycKa K npo- Habparb He meHee S50 Ga/ul0B M IPHHATH AKTHMBHOE YYacTHE B JIEKLMAX, BbIMNO/-
MEMCYTOYHOMH HUTH pyOeskHbIi KOHTpob Ne 3, 4 1 Bce npakTH4eckue H 1abopaTopHblie paboThl.
aTTeCTaLlMH, JIns nosyyeHHs «aBTOMATHYECKM» JK3aMEHALIMOHHON OLEHKHM «YOBJETBO-
BO3MOKHOCTH PHTENIBHO» CTYEHTY HeoOX0AUMO HabpaTh 3a ceMecTp MUHMMYM 68 Basisios.
noJiyueHus as- [lo cornacoBaHuIO ¢ MPeNojaBaTeanem CTyAeHTY, HabpaBlueMy MHHUMYM 68
Tomarudeckoro | 6annos, MoryT GbiTh j06aBieHsl qoNonHUTENbHbIE (OOHYCHbIE) Oaslibl 38 aKTHB-
3a4eTa (JK3a- HOE yYacTHe Ha KOHCYJIbTalMAX, OPMIHHAILHOCT TMPUHATBIX PEUIEHUH B XO1€
MEHALMOHHOH | BBIMIOJIHEHHS MPAKTHYECKUX M 1abopaTopHeix paboT, 3@ y4acTHE B 3HAYMMbIX
OLIEHKH) 110 yueGHBIX M BHEYHEOHBIX MeponpHATHAX Kade/pbl H BBICTAB/IEHA 38 DK3AMEH «aB-
JUCLMIUINHE, TOMATHHYECKH» OLIEHKA «XOPOLIO» HJIH «OTIMYHO» MM [OJy4YeH 3a4eT «aBToMa-
BO3MOXKHOCTh THYECKI.
nosyveHus 6o-
HYCHBIX 0aJlJIOB

4 | ®opmbl U BUAbI B ciiyyae ecnu K MPOMEXYTOYHOH aTrecTauud HabpaHa cymma mexee 50

yueOHOH pabo-
TBI U151 HEyCIe-
BAKOLMX (BOC-
CTAHOBHBILIHX-
cs Ha Kypce
o0yueHus) cTy-
JIEHTOB 714 I10-
JIy4eHMS HE10-
crarwimx ban-
JIOB B KOHLIE
cemecTpa

Ga/UI0B, HE BBLIMOHEHBI BCE 3a]aHMs, TO CTYAEHTY HEOOXOAWMO BBITIOJHHUTE [0-
MONHUTENBHBIE 3aaHus, 10 KOHIA nocneaneii (3aueTHol) Henenu cemectpa. [pu
9TOM HEeOOXOAHMO MpopaboTaTh MaTepHan BeeX MPOMYLUEHHBIX MPAKTHYECKHX H
71a00paTOPHBIX 3aHATHH.
@DOpMBI TONMONHUTENBHBIX 3aJaHuH (Ha3HAYalOTCA MPENOoAaBaTeNeM ):
- BBIMOJIHEHHE M 3ALLWTA HEBBITTOJHEHHBIX CTYAEHTOM 3ajaHuii naboparop-
HBIX 3aHATHH — J0 3 6amnos;
- BBIMOJIHEHHE H 3aLLHTA HEBBIMOTHEHHBIX CTYIEHTOM 3aJaHHH NPaKTHUECKHX
3aHATHH — 10 2 0annos;
- MPOXOKAEHHE PyOEIKHOro KOHTpOJIS — 10 6 Hasnos;
- BBINOJIHEHHE MTUCBMEHHBIX pafoT Mo Teme, NpeAoxKeHHOH NPEnoiaBaTe/iem
— 10 10 Gamnos.
JIMKBUAALMS aKaJeMHYECKHX 3a10/DKEHHOCTEH, BOSHUKIIMX H3-32 PA3HOCTH
B yueOHBIX TIaHax MpH MEepeBO/E WM BOCCTAHOBIEHHH, MPOBOIUTCS [IYTEM Bbl-
[OJIHEHHA JIOTIOJTHUTENBHBIX 3aiaHui, hopma M o0beM KOTOPBIX OMpeaensercH
MpenoaBaTeleM.

6.3. IIpoueaypa oueHUBAHHS Pe3y/IbTATOB OCBOEHHS AHCIHILIHHbI
PyGerxHbIe KOHTPOIIU POBOAATCS B (POpMe TUCHMEHHOTO TECTHPOBAHUS.

[lepen npoBeeHHEM KaXa0ro pyOeXHOro KOHTPOJIA Ipenojasarelib npopaba-
THIBAET CO CTYICHTaMM OCHOBHOM MaTepHall COOTBETCTBYHOIIMX pa3/esoB AMCLIHM-
IUIHHEL B (hopMe KpaTKOH JeKIHHU-IUCKyccuu. IIpuMepHble BapHaHThl TECTOBBIX 3a-
nanuii uist 1 - 4 pybexxHoro KOHTpoJisl IpHBeAeHb! HIKe. Ha Kaxaoe TecTupoBaHue
npy pyOe)KHOM KOHTPOJIE CTYIeHTY OTBOJMTCS 2 aKaIeMHUYCCKUX Haca.

TpenoaaBatelb OllEHWBaeT B Oajiax pe3yJibTaThl TECTHPOBAHUS KaxJI0ro CTy-
IeHTa MO KOJMYECTBY MPABUIBHBIX OTBETOB M 3aHOCHT B BEJIOMOCTD y4eTa TeKyIIeH
YyCIEBAEMOCTH.

3aueT COCTOMT U3 3 BOMpOcoB. Bompockl K 3a4eTy JOBOAATCA OO CTYJIEHTOB Ha
rnocieHel nexiyu B cemectpe. Kaxaprit Bonpoc oteHuBaercs B 10 6amnos. Ha noaro-
TOBKY OTBETa CTYIEHTY OTBOAMTCS | aCTpOHOMHUYECKHH Yac.

BuneTsl Ha 9K3aMeH COCTOST U3 2 BOMPOCOB U IpakTHueckoro 3aganus. OTse-
THI Ha KaXKIbIi Bompoc olieHuBatoTcs 10 10 0anios, BRINOIHEHHE IIPAKTHYECKOTO 3a-
naHus otenuBaercs Ao 10 H6annos. Bpems, oTBoauMOe CTYIAEHTY Ha MOATOTOBKY K
OTBETY Ha dK3aMeHalMOHHBIH OUJIeT, cocTaBsgeT 1 acTpOHOMHUYECKHH Yac.
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B 3a4€THYIO KHHXKY CTyIeHTa.

6.4. Ilpumeps! onenouHbIX CPENCTB 1l pyGeskHbIX KOHTPOJIeH, 3a4eTa
IK3aMeHa

Ipumepnvie sonpocer o1 Pybesicrvix konmponei

Py6excnbrii KOHTpoJIb 1: Cniucok Bonpocos
1. Hasosure ocHOBHEIE THUIIBI JAHHBIX
2. U3 yero coctour moGoe BbIpaxxeHue? K yemy cBoautcs moGoe BBIpake-

Hue?

B uem paszanuue MKy BHIDQKEHUEM U UHCTPYKLMel?

Iepeuncnure OIEepPaTOPhl CpaBHEHUS.

5. Buem cyTs pasnuaus MEXIly ONepaTopoM paBeHCTBA U OIIEpPaTOpPOM IpH-
CBauBaHus?

6. O6BsicHUTE, 4TO Takoe YCIIOBHE U Ile HCIOJB3YIOTCS YCIOBHS.

7. Kakyio koM61HaIHIO KITaBMI HYXHO HaXatb, YTOOKI BBIBECTH IIPOrpamMmy

13 OECKOHEYHOTO 1UK/Ia?

. UeM paznnyarorcs MHCTPYKIHH break u continue?

9. Uem pasnuuarorcs BEI30BEI dyHKLwmii range (10), range (0,10) u range (0,
10, 1) B uukne for?

10.Hanummure KOpOTKYFO MpOrpamMy, BBIBOJSILYIO 4ucia oT | 10 10 ¢ moMo-
B0 LuKia for. 3atemM HamummTe AHAJIOTUYHYIO [IPOrPaMMy, B KOTOPOI
HCIomnb3yeTcs Huka while.

11.Yr10 03Ha4aloT 3TH CKOOKH: [1?

12.Kax G5! BbI ipucBomA 3uauenue 'hello’ KaueCTBE TPEThETO JIIEMEHTA
CIIACKA, XPAHAIIEr0Cs B [IEPEMEHHOM spam? (Ilpeanonaraercs, uto B ne-
PEMEHHOH Spam COAEPKUTCS CIUCOK [2, 4, 6, 8, 10].)

13.IlepemenHas spam comepIKUT CITHCOK ['a','b', 'c', 'd']. KakoBo 3Hauenue Bbi-
pakenus spaml[int (*3” * 2 /11] ?

14.ITepemenHast spam COAEPKUT CITUCOK ['a','b', 'c', 'd']. KakoBo 3HaueHue BoI-
paxkenus spam|[-1]?

15.11epemeHHast spam COepPsKUT CIIUCOK ['a', 'b', '¢, 'd']. KakoBo 3Ha4enue Bbl-
paxeHus spam[:2]?

16.Ilepemennas bacon comeprkut crincok [3.14, 'cat', 11, 'cat', True]. Kakoso
3Ha4deHHUe BhIpaxkeHus bacon.index ('cat')?

17 Ilepemennas bacon CONEPKUT CIUCOK [3.14, 'cat’, 11, 'cat’, True]. Kak 6y-
ACT BRIMIANCTD CITHCOK, XpaHsIIUKCs B iepeMeHHOH bacon, nocie ciemy-
IOIIETo BbI30Ba: bacon.append (98) ?

= B

o20]
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18.I1epemennas bacon COACPXKUT CHCOK [3.14, 'cat’, 11, 'cat’, True]. Kax 6y-
ACT BBITTIANETD CIIUCOK, XPaHSIIMICS B NIepeMeHHOH bacon, nocie creny-
IOIIEro BeI30Ba: bacon.remove (‘cat') ?

19.Kakue oneparops HCTIOIB3YIOTCS VISl KOHKATEHALNH CITUCKOR?

20.B uem coctouT paznuune MEXIY NPENYyCMOTPEHHBIMHU JUISL CITUCKOB METO-
Aamu append() u insert()?

21.HazoBuTe HeckonbKo 00X IPHU3HAKOB CIIUCKOB U CTPOK.

22.Yem KOpTEX)H OTIHYAIOTCS OT CITMCKOB?

23.Kak 05l BbI 3anucanu KOPTEX, COLEpIKALLNI e THHCTBEHHOE 3HAYCHHUE B B
e Lenoro gyucna 4297

24.Kax npeoGpasoBaTs ciucok s Koptex? Kak npeo6pazosats KOPTEX B CITH-
COK?

25.1lepemenHble, KoTOpbIe «COLEPXKAT» CIIHCOK, Ha CAMOM JIeJle He comepxar
HCIIOCPEACTBEHHO caM crncok. YTo xke Torma onu copepxar?

26.4t10 Takoe sKkpaHHpoBaHHEIe CHMBOJIBI?

27.9t0 npencraBisior co6oii SKPaHHUPOBaHHbIE CUMBOJIBI \n 1 \t?

28.Kak 106aBuTh cuMBos oOpatHo# Kocoii yepTsl (\) B CTPOKY?

29.CtpoxoBoe 3Hauenue "How’s Moving Castle" — 10 AOIyCTHMAs CTPOKa.
IToyemy oHa He BbizOBET OLIHOKY, HECMOTPS Ha HalUYHe HE3KpPaHUPOBaH-
HOI'0 CHMBOJIa anfoctpoda B ciiose How’s?

30.Ecau BBI He XOTHTE BCTABISTE CHMBO \Il M CBOIO CTPOKY: TO KaK BbI HAMY-
LIETE CTPOKY, COMEPIKAILYIO CHMBOJIbI HOBO CTPOKH?

31.KakoBe! 6ynyT PE3YIbTAThl BBIYHCIICHUS TIPUBEACHHBIX HUKE BBIPAJKEHHH ?

* ‘Hello world!* [1]
* ‘Hello world!* [0:5]
* Hello world!" [:

[

S]
* Hello world!* [3:]
32.KakoBsI 6y1yT pesymnbraTsi BBIUHMC/ICHHS! [IPUBENCHHBIX HIXKE BBIPAKEHHH?
* Hello’.upper()

o ‘Hello’.upper().isupper()

¢ ‘Hello’.upper() Jlower()

33.KakoBsl OynyT pesynsrars: BBIMHCIICHUS IPUBEACHHBIX HHXKE BbIPAKEHH?
* Remember, remember, the fifth of November.’.split()

o -’ join(‘There can be only one.’.split())

34.Kax ynanurs npobenbHble CUMBOTE B Havalle ¥ KOHLIEe CTPOKHU?

PyGexnblii kontTpoas 2: Cnucok BOIPOCOB
1. Yro maer ucnonszosanue (yHK1KIT B nporpammax?
2. Korna umeHHo BbImosnHseTCs Koz YHKLMU: KOrIa oHa onpeenseTcs win
KOrJa BbI3bIBaeTCs?
C nomouieio kakoii HHCTPYKLHUH CO3/IAI0TCS DYHKIMU?
Yem omimuaercs onpeenenue (pyHKLUH OT ee BbI30Ba?
5. Cronbko rnobamsHex obmacteit BHAMMOCTH MOKET HMETh IporpaMma Ha
a3bIke Python? Ckosbko nokansHbIx?

=
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6. Yro mpoucxomur ¢ [ICPEMEHHBIMH, HAXOASIIUMUCS B JIOKaTbHOM 00tacTH
BHIMMOCTH, IIpU Bo3Bpare u3 GyHKIMM?

7. Yro Takoe Bo3Bpamaemoe 3HaueHue? MoxeT nu Bo3Bparaemoe 3Ha4YeHue
OBITH YaCTBIO BBIpaskeHs?

8. KakoBo BosBpamaemoe 3Ha4YeHHE DYHKINH, €ClIU B Heij OTCYTCTBYET HH-
CTPYKLUS return?

9. Kak 3actaButs TIEPEMCHHYIO B DYHKUMH CCBIIATHCS Ha raobanbHyo nepe-
MEHHYI0?

10.Yro Takoe THm naHHBIX None?

11.Kaxkoit kox momeraercs g 0110k try? Kaxoii KO moMeniaercs B 6510k
except?

12.0tHOCUTEIBHO Yero 3811aCTCsl OTHOCHUTENBHbIN MyTh?

13.C 4ero maynnaercs abCOMIOTHBI 1myTH?

14.KakoBo HazHauenue byHKIMiT 0s.getewd() u os.chdir())?

15.Yr0 coboit npeacrasnsror namky | n..?

16.HaszosuTe Tpu BosMoxHbBIX 3HAYCH S APryMEHTa, 3a1aI0LIHEe PEKUM OT-
KPbITHS (aiina, KoTophle MOIyT niepefiaBatbcst hyHKIHH open().

17.491o npoucxonut npu OTKPBLITHH CYLIECTBYIOLIETO (aiia B peskime 3amu-
cu?

18.Yem paznnyarorcs Meronpl read() u readlines()?

19.Kakast pynkuus MCIIOJIB3YETCS NIl IepeUMEeHOBAH S (aitnos?

20.Yro Takoe knacc? Yto takoe 00BEKT (3K3eMILTAp Knacca)? YUrto takoe moje
Knacca?

21.06was cTpykTypa onncanus Knacca. Hasznauenwe aprymenta self/

22.Kaxk coznaercy 3K3eMIUISp Kitacca?

23.Yt10 Takoe KOHCTPYKTOp Kjacca?

24.Y10 Takoe arpubyThl 06BeKTa Kiacca? Korza nx MoxHO 106aBisith, H3me-
HSATH?

25.Kak ocymiecTBisieTcst BEI30OB MeToza Kiacca?

26.KakoBo Ha3HaueHue HacienoBanus? Kak COOTHOCATCA MeXIy coboii Hazo-
BBIM 1 MPOM3BOMHBIH K1acChl?

27.MOXHO 11 H3MEHSATD YHACIETOBAHHbIE MEeTOIbI?

28.Kak 3arpysuts rotosoe n300paxkeHue?

29.Kaxk cosnath HOBoe u306Gpaxenue?

30.ITepeuncnute OCHOBHEIE METOEI, NpeJHa3ZHa4YeHHBIe 1715 paboThl C U306-
paxeHHeM.

31.Knacc Draw, ero HazHadeHue. OCHOBHBIE METOBI 9TOrO KIacca.

32.BbiBoz TekcTa Ha rpadudeckoe H300paxenue.

33.Kak BBINISIUT KO J7IS TTyCTOrO ciaoBaps?

34.Kax BBITTISIIUT 3/1eMeHT CJ10Baps ¢ KiIt04oM “foo” u 3HayeHueMm 427

35.0nuumTe 0CHOBHBIE paziuyns MEXIY CI0BAPEM H CIIUCKOM.

36.Yto0 npousoiaer npu nomneitke MOJIyHEHHsl JOCTYIIA K 3JIeMEHTY
spam[“foo”], eciu spam —st0 {“bar”: 100}?

37.Ecnu B nepemenHoit spam XPaHHUTCSA CIIOBAph, TO B Y€M COCTOMT pa3HULA
MEKIy BHIpOKEHUAMM “cat’ in spam u ‘cat’ in span.keys ()?
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38.Ecnu B nepemennoi SPaMm XPaHHUTCs CITIOBAPE, TO B YeM COCTOHT Pa3HHLA
MEXKy BBID@XKEHHAMH ‘cat’ in spam u ‘cat’ in span.values ()?

39.Yrto BosBpamaer metox search 0?2

40.B cuHTakcuce PETYJISIPHBIX BBIPasKEHUH KPYTJIble CKOOKU U TOYKH UMEIOT
0co0blif cmbict. Kak 651 Bl YKasalld B pETYJISIPHOM BbIPAKEHHH, YTO CHM-
BOJIBI KPYTTIBIX CKOOOK M TOYKM CaMH SIBJISIOTCS 00BEKTOM roHcKa?

41.Y70 03HauaeT cuMBoI | B peryisapHbIx BBIpaXKEHUSIX?

42.Kakue nBe GyHKLHH BBIMOHSET CHMBOII ? B peryJispHbIX BBIDQKEHUAX?
43.B yeM pasnumna MEXKIy CHMBOJIaMH + U * B pery/iapHbix BBIPAXKEHUSX ?
44.B yem pasHura MEX Iy 3anucamu {3} u {3,5} B peryaspHeix BBIpaXKeHUsIX ?
45.Yto 03HaYAOT COKpaleHHbIe CHMBOJIBHBIC Ki1aces! \d, \w u \s B perymsp-

HBIX BBIpa)KeHUsx?

46.Y10 03HAUAOT cOKpalneH bl CHMBOJIbHBIE KITacchl \D,

HBIX BBIPaKEHHUSX?

\W k\S B perymsp-

47.Kak cnenarb perynsiprbie BBIPAXKCHUA HEUYBCTBUTENBHBIMU K PETHCTpY ?

Py6exublii kontposas 3: Cnucox BOIIPOCOB

. Uro Haneuaraer ClIeyrollas nporpamMma’?

#include<iostream.h>

main ()

{ .
it
X = -3+4%5-6; cout<<x<<" "; /* Onepanus 1 */
X = 3+4%35-6; cout<<x<<""; /* Onepaigus 2 */
X = -3%4%-6/5; cout<<x<<" ", /* Onepanus 3 */
X = (746)%5/2; cout<<x<<""; /* Oneparys 4 */

}

2. Yrto HaneyaTtaer CIEZlyIollas NporpamMmma.

}

3. Ilpounnroctpupyiite B [IpOrpamMMe NpHMEHEHHE JIOrMYecKUX Ol

#include<iostream.h>
#include<stdio.h>
main()
{
int a,b,c,v,k;
cout<<"3anaiite 1esoe Yucao: Wy
cin>>v;
k=v;
cout<<" Ho Bo Bpems ITocne"<<end];

v=k;a=v,b=v++;c=v;printf( "V++%8d%8d%8d\n”,a,b,c);

V:k;a=v;b=v--;c=v;printf("'v--%8d%8d%8d\n”,a,b,c);

v=k;a=v;b=++v;c=v;printf("++V%8d%8d%8d\n",a,b,c);

v=k;a=v;b=——v;c=v;printf( ”—-v%8d%8d%8d\n”,a,b,c);

UMK YBEITHYEHHUS,
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4. BeigaTs Ha nevars B obpaTtHOM mops ke IH(pPBI HENIOro MOTOKHUTENBHOrO YHCTA
N.

5. Hannimre nporpammy mis 3amensi B ciiose X BCeX OYKB «a» Ha coueTaHue «KY».
6. Hanumnre TIpOrpamMMy, y/IBaMBAIOLLYIO KakIyto OykBy cioBa X,

7. Beruepkuure u3 ciioBa X OYKBBI, CTOSIILIHE HA YETHBIX MECTAX.

8. COCTaBUTb MacCHB, Kaxblil eMeHT KOTOPOro paBeH MakCHMalbHOMY U3 COOT-
BCTCTBYIOUIMX 3HAYCHUH ABYX APYIMX MacCHBOB.

PyGexnbiit kouTpoas 4: Cnucox BOIIPOCOB
1. Yro pacnonaraetcs Mexy CIIy’KE€OHBIM CIIOBOM struct u OTKpBIBAKOIIEH (purypHoit
cKoOKOH «{»? B kaKkoM cirydae sTa KOHCTDYKILHMSI MOKET OTCYTCTBOBATE?
2. KakoB B 06mem Bujte ma6ion CTPYKTYpPBI?
3. Crioco6s1 3aanus SK3EMILIApa CTPYKTYPEI.
4. CriocoGb! 06pallieHus K a1eMenTam CTPYKTYD.
5. B 4em saximouaercs pasuuna MEXy CChITKAMU U YKA3aTeIAMK?
6. [lepeunciuts GyHKIHY, OCYILIECTBIIAIOLLME YTEHHe U3 (aiia.
7. Ilepeuncints GpyHKImMM, OCYILECTBIIAIOME 3aHCCh B (ali.
8. B uem 3akmouaercst omune (hopmartHOro BBONA/BBIBOA OT OGBIUHOID?
9. OpraHnsauys craHIapTHOro BBOIa/BHIBO/IA
10. Hasnauenue kmacca fstream. Ero ocHOBHBIE METO/IBI.
11. Hasnauenne knacca ofstream. Ero ocHOBHEIe METO/IbI.
12. Hasznauenue knacca ifstream. Ero ocHOBHEe METO/TBI.
13. IlonsTie Gunaproro daitna. [ pumepsr paboTsl ¢ Huw.

Hpumepnotii cnucox sonpocog 3auemy.

1 cemecmp

1. OcHoBHBIE THIIBI MepeMeHHbIX B Python. imenoBanue nepemennsix. [Ipe-
00pasoBaHue THIIOB. YaneHue nepeMeHHoO.

2. Oneparopsl. J[BoH4HbIE orepaTopsl. OnepaTopbl paboThI ¢ TIOCIEI0BATE b=
HocTsiMU. [IpropureT BEIMOTHEHKS OIepaTopoB.
Yc10BHBIE KOHCTPYKLIKH.
L{nknuveckne KOHCTPyKIHH,
Onepatopsr break u continue.

Ilowck 1 3amena B cTpoke.

Perynspueie Beipaskernus. Cunrakcuc PErysapHbIX BBIPaKEHUIA.

Perysnsipusie Boipaxenust. [Touck NEPBOTO COBNAAEHHUS ¢ IAOIOHOM.
10. Perynsapusle Boipasxenus. [loyck Beex COBIAJICHUI C IA0JIOHOM.

3

4

5

6. Crpoku. Cosnanue crpoku. OCHOBHBIE OIMepaluy HaJ CTPOKaAMH.
7

8

9

11. PerynspHsle Belpaxenus. 3amena B CTPOKe.

12. Crniucku. Pasanynble cnoco6m 3aJIaHUS CITHCKOB.
13. OcHoBHBIE OI€pPaLMX HaJl CITUCKAMMU.

14. JloGaBneHue u ynanenue 3neMeHToR CITHCKa.
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15. Tlonck snementa B cricke, [lepeBopaunpanue u COPTHPOBKa criucka. [Ipe-
obpasoBaHue criricka B CTPOKY.

16. MHuosecTBa. Co3spnanue MHO)KecTBa. OCHOBHEIe OIepalMH HaZl MHOKEeCTBA-
MH.

17. CnioBapu. Co3znanue Cl1oBaps. OCHOBHEIE Oneparuy Hay CIOBapsiMu,

18. Kopresxu. Coznanne KopTesxa. OCHOBHBbIE oneparuu ¢ KOpTeXaMH.

19. ®ynximm, onpenensemsie foJb3oBaresieM. OcobeHHOCTH Ompenenen s
ynkiui. Jlokansusie u I100abHble mapameTpi.,

20. AHOHHMHBIE GyHKIMH, Pexypcus.

21. lexopatops! GyHKIMiL. AHOHMMHBIE PyHKIHN,

22. Monyan, ux HasHa4veHue. CraHapTHEIE MOAYJIH, UX KpaTKas XapakTepu-
CTHKA.

23. IousATHe Ki1acca o0bexTa. Cosjanue Kjlacca ¥ o0bekTa B Python.

24, Hacnenosanne., Peanusanus nacnenosanug,

25. Ileperpyska OTIEPaTOPOB.

26. ObpaboTka HCKIIOYeHHi], WHceTpykums try. ., except. Knaceol Betpoennprx
HUCKJTFOYEHHH.

27. Tonsttre daiina. OcHoBHbe MeTO/1bl paboTk! ¢ (haitaamuy.

28. OcHOBHBIE MeTOTBI paboTel ¢ kaTanoramy. Ipasa noctyna k daiinam u xa-
Tajgoram.

29. bubnmoreka Pillow. Cosznanue HOBoOrO M300paKEHNsl M 3arpy3Ka FOTOBOIO
H300parkeHus,

30. Bubmioteka Pillow. Pucosanue JIMHHH ¥ Duryp.

2 cemecmp

L. Andasut s3pika C++. Jlexcemp s3pika C++.

2.3HaK¥ onepanuii B s3b1ke C++,

3.CxansipHele THIIBI 1 BBIDAXKCHNS B s13bIKe C++. [IpuMeps! Henonb30Bamms I1po-
CTCHILHNX THIOB B f3bike C++,

4. Apudmernueckue onepaunu B a3bike C++. [Npumepst.

>.MHukpemeHT u nexpemenr. [pumepsr.

6.Onepaunu npuceauBanus u oTHOMIeHHUs. [Tpumepsl,

7.JIoruueckue onepauuu. [pumepsl.

8.YcnoBHast oneparus, [pumepsr.

9.0nepanns sizeof, [Ipumepei.

10. Ornepannn npeoGpazopanns Tunos. [Ipumepsl.

11. Oneparop if...else, [pumeper.

12. Oneparop switch. [Ipumepsr.

13. Luka while. Tpumepsr.
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14. [ukn do...while. [Iprmeps.
15, Lwkn for. TIpumepsr.

16. Oneparop 6e3yciosroro nepexoxa. [Ipumepsr.

1%, Oneparop npunyaurensaoro BbIXOAa M3 LIHKJIA UK TTEPEKITF0YaTe s,
[Ipumeps.

18. Oneparop 3asepruenus BBINIOJIHEHUSA TEKYILETO 1Iara Teya MUKIa, Ipu-
MEpBHI.

Ilpumepnsiii cnucox 60NPOCO6 K IK3aMeny.

1. OnHoMepHEIe 1 MHOT'OMEPHBIE MACCHUBEL,

2. Pabora ¢ MmaccuBamu ¢ MIOMOLIBIO YKa3aTeeH.

3. Maccussl ykasareneii.

4. MaccuBbl tuHamMugeckoi namsaTi.

5. Onpenenenue QyHKIMH, ee CHTHATypa, BO3BPAT 3HAYCHUH U3 (ByHKIHH.

6. PexypcuBHbIe (QyHKINM, ocoGeHHOCTH HCII0JIb30BaHUs

7. DyHKIUM ¢ [IEPEMEHHBIM YHCJIOM a0I'YMEHTOB

8. IloncraBnsemsre dyukimm,

9. CnocoGsl mepejaun MaccHBoR & GYHKIMY H ux BosBpata. [Ipumepsl.

10.CtpokoBas koncTanTa. Munmanusauns crpok. Ctpoxn u ykazareny. Ipume-
DB

11.®yHKUMK paboTel co CTPOKaMH.

12.0cHoBHBIE DyHKIMH paboTsl ¢ daiinamu B g3p1Ke C,

13.0OcHoBHbIe Knacce! paboTsl ¢ daiinamu B s3piKe C+t

14.®opmaTHbI BBO#/BEIBOL B taiin.

15.0mucanue CTPYKTYD.

16.0croBHEIe Onepaiy HaJl CTPyKTypamu.

17.Acnonb3osanue noneit 6utop B Ka4ecTBe nose cTpykryp. [ Ipumepsl.

18.Tonsitre o6benuneHys.

19.ITepemennsie CTPYKTYPBI.

20.Perynupyemeie u HEpErynupyemsle ykazaresu.

21.Knace string. Ero nasnauenne OCHOBHBIE METOIbI,

22.Knacc vector. Ero Ha3Ha4CHHE H OCHOBHbIE METO/I.

23.0cobennocTy 3ananus u HCMoNb30Banus MaccuBoB B CLR-npuiioxkenusx.

24.Tlpunoxenue Windows Forms. OcHosHbIe aiins npoekra.

25.®opwma. Ee HazHaunue 1 OCHOBHBIE CBOHCTBA, METOMBI H COBBITHS.

26.Kommonenr Button. Ero Ha3HAYHHC 1 OCHOBHBIE CBOWCTBA, METOb! 1 COOBITHSL.

27 Kommonent TextBox. Ero Ha3sHAaYHHE W OCHOBHBIE CBOMCTBA, METOIbl H COOBI-
THS.

28.Komnonenr MenuStrip. Ero nasuaguue H OCHOBHBIE CBOHCTBA, METO/bLI U CO-
OBITHSI.

29 Komnorent ListBox. Ero Ha3HauHWe U OCHOBHEIE CBOJCTBa, METOABI U COOBI-
TUS.

30.Kommonent ComboBox. Ero HazHaunmne u OCHOBHBIC CBOMCTBA, METOIBl U CO-
OBITHS.
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Ilpumepnoiii cnucok 3adanuii k IK3aAMEHY.

[lpumep 1. JleiicTBus ¢ uncnamm.

1. Haiitu Heckomnbko npocThix yncen Dubonauyy.

2. Jlns 3aJaHHOTO IENIOro Yucia m HaWTH Cpe/ld MepBEIX m*m-1 yucen dudo-
Ha4Y4u XOTs Obl OZIHO, AeIsleecs Ha m.

3. Beraucnuts (N)!!, e (ZN)!1=2*4*6*  *2N, (ZN+1)N=1*3*5%_*(2N+1).

[Ipumep 2. Pa6ora ¢ MaccuBamu

1. W3 3a1aHHOTO MHOMeCTBa TOYEK HA MI0CKOCTH BbIOPATh IBE pasidyHbIEe TOUKH
TaK, YTOOBI KOJIMYECTBA TOYEK, JIEKALIUX [0 PasHbIe CTOPOHEI NPSMO, TPOXO-
AALICH Yepe3 3TH ABE TOYKH, Pa3THYAINCH HAUMEHBIIHM obpazom.

2. Omnpenenuts paguyc u HCHTP OKPYXHOCTH, Ha KOTOPOH JIEKUT HamOOJIbliiee
THCJIO TOUEK 3a/IJaHHOI0 Ha IVIOCKOCTH MHOKECTBA TOYEK,

3. Onpenenuts paguyc u LICHTP OKPYXHOCTH MHHHMAJbHOIO pajuyca, MpoXo-
AALIeH XOTs Obl Yepes TpU pasiMuHble TOUKH 3a1aHHOr0 MHOJKECTBa TOYEK Ha
ILIOCKOCTH.

ITpumep 3. O6GpaboTka CUMBOIBHOIA HH(pOpMAaILUK.

1. Tlepeunciuts Bee cnosa 3ananHoro [PENTIOKEHHS, KOTOPbIE COCTOSIT U3 TEX JKe
OYKB, 4TO M NIEPBOE CIIOBO MPe/I0KEH S,

2. B 3a7aHHOM TIpEeJTOXEHUH HAHTH [1apy CJIOB, U3 KOTOPBIX OMHO SBNSETCH 00-
pallleHHeM Ipyroro.

3. Jlna xaxzmoro u3 clioB 3amaHHOrO IPEATOKEHNS yKa3aTh, CKOJBKO Pa3 OHO
BCTPEYAETCs B MPe/JI0KEHHH.

IIpumep 4. ®aiins.

1. Jlan daiin f, kommonenTsI KOTOPOro sABASIOTCA HelbIMH Yncaamu. Haiitn: 1)
CYMMy KOMIIOHEHT (paiina, 2) NpoU3BeIeHHE KOMIIOHEHT (baiina, 3) cymmy
KBaJpaTOB KOMIOHEHT (aiina, 4) MOAYNL CyMMbl M KBaZpar MpPOU3BENECHUS
KOMITOHEHT (haiina, 5) nmocie Hiom0 KOMIIOHEHTY (aiia.

2. Jlan cuMBoBHBIH aiin T, Hosyaurs xonuro daiina s daiine g.

3. Jlan cuMBosbHBIH Gaiin f, Ionyunts B daiine g koMIOHEHTHI ¢aiina f B 00-
paTHOM MopsiIKe.

Ipumep S. CrpykTypsl.
1. Onuumre, uenons3ys CTPYKTYPY, TeJe(QOHHYIO KHUTY.

6.5. @OH/I OLEHOYHBIX CPeACTE
[onuelit 6aHk 3anauumit s TEKYILETO, pyOesKHBIX KOHTPONIEH 1 MIPOMEXKYTOUHOMH
dTTECTallMK T10 JUCLUIIMHE, [I0Ka3aTelH, KPUTEPHH, LIKAIBI OLCHHBAHUS KOMIIETEHIIUH,
METOMMYECKNE MaTepualbl, OMPE/IENSIONINe NPOLEaypPhl OLEHUBAHMS 00pa3oBaTe/ILHBIX
PE3YJILTATOB, IIPUBENEHDI B y4eOHO-METONHYECKOM KOMIIIEKCE AUCLIATLTHHEL
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7. OCHOBHAS U IONOJIHU TEJIbHASI YYEBHAS$ JIUTEPATYPA

7.1. OcHoBHas y4yeGHas JUTEepaTypa

1. Ilpoxopenoxk, H. A. Python 3 u PyQt 5. Paspabotka npunoxenuit: [Toco6ue
/ Ipoxopenok H.A. - CII6:bXB-ITerepbypr, 2016. - 833 c. ISBN 978-5-9775-3648-
6. - TekcT : anekTpouHsIid, - URL: https://new.znanium.com/catalog/]product/944629

2. Ilpoxopenok, H. A. Python 3. Camoe neobxommmoe: IToco6ue / Ilpoxope-
HOK H.A., /Ilponos B.A. - CH6:BXB-HeTep6ypr, 2016. - 464 c.ISBN 978-5-9775-
3631-8. - Teker SNMEKTpOHHBIH. -  URL:  https://new.znanium.com
/catalog/product/944129

3 Mensenes A.A. Usyuenne s3bika fiporpaMmupoBanust Python [Dnexrpon-
HBIH pecypc]: MeTomudeckue PCKOMEHIALMK [UTs [IOArOTOBKH GaKaIaBPOB M Cliela-
IACTOB HanpasiaeHu# 09.03.03, 09.03.04, 10.05.01, 10.05.03 «lIpuknanuas uapop-
MaThka», «lIporpammuas HHKeHepus», «KomneoTepHas Oe3omacHOCTBY, «HHubop-
MalMOHHas 0e30macHoCTLY / MunucTepeTBO Hayku M BbICLIETO oOpaszoBanus Poc-
culickoii Deneparum, Kypranckuit I'OCY NapCTBEHHBIH YHUBEPCUTET, Kadenpa npo-
TPAMMHOIO 00eCIeYeH s aBTOMATH3HPOBAHHbIX CUCTeM; [cocT.: A.A. Mesenes]. -
OJIEKTPOH. TEKCTOBBIE JIaH. (Tun daiina: pdf; pasmep: 488 Kb). - Kypran: Usnareins-
¢TBO Kyprauckoro rocynapcrsennoro yHusepenteta, 2019. - 43, [1] c.: puc. - Bu6-
JIorp.: c. 43.

4. ITaxomoB, B. U. C/C++ u MS Visual C++ 2012 g HayuHaoImux: [TocoGue
/ Ilaxomos B.U., - 2-¢ u3n., nepepab. u joI. - CII6:BXB-Iletep6ypr, 2015. - 528
¢.ISBN  978-5-9775-3489-5. - Teker : JJIEKTPOHHBIH. - URL.:
https://new.znanium.com/catalog/product/944042

5. BopoHuosa, E. A. Ilporpammuposanue ua C++ ¢ NIOTPY>KEHHEM: MpaKTHYe-
CKNE 3a]aHus ¥ IpUMephl Kona - Mockga :HUIL | HMH®PA-M, 2016. - 80 c. ISBN 978-
5-16-105159-7. - Tekcr : SJIEKTPOHHBIH. - URL:
https://new.znanium.com/catalog/product/S63294

7.2 lonosnuTeNbHAS JIHTEpaTypa

1. BBenenue B OCHOBBI fiporpaMmmuposanus Ha C / H0.A. Kocrukos, A.B.
Mokpsikos, B.IO. ITasnos u Ap. - Mockga : HULl MH®PA-M, 2015. - 32 c.ISBN
978-5-16-103253-4. - Texer : 3NIEKTPOHHBIH, - URL.:
https://new.znanium.com/catalog/product/5 15180

2. Knewmenc, B. Ben, K. SIapik C g XXIT Beke / Kinemenc Ben ; Iep. ¢ anry. A.A.
CnunkuHa. - Mockga - AMK TIlpecec, 2015. - 376 c. - ISBN 978-5-97060-101-3. -
Texcr : anexrponnsiii, - URL: https://new.znanium.com/catalog/product/I 027782

3. Awapuna, U. B. S3pik C++ n 00BEKTHO-OPHEHTHPOBAHHOE NpOrpaMMHUpoOBa-
Hue B C++. JlaGoparopHbiii NPaKTUKyM: Y4eOHOoe mocobue s BY30B / AllapuHa
W.B., Kpynckas XK.®. - Mocksa :I"op. nunus-Tenekom, 2016, - 232 c. - ISBN . -
Tekcet : anexrponusrit, - URL: https://new.znanium.com/catalog/product/973780
- 4 Kynetun, H. B. C/C++ B 3amauax u npumepax / H. B. Kynbtun, — Cankr-

[TetepOypr : bXB-Iletep6ypr, 2015. — 285 ¢. - ISBN 978-5-9775-3322-5. - Teker :

3JIEKTPOHHBIH, - URL: https://new.znanium.com/catalog/product/940363
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8. YYEBHO-METOJUYECKOE OGECIIEYEHUE
CAMOCTOSTEJBbHOM PABOTHI OBYYAROLIUXCSA

1. 3apayn mo mporpammupoBanuto / Ioa pen. Oxynos C.M., - 3-e u3n. - Mocksa
:JlaBoparopus 3Hanuid, 2017. - 826 c.: ISBN 978-5-00101-448-5. - Tekcr : 31eKTpoH-
Hbii. - URL: https://new.znanium.com/catalog/product/541059

2. KysuwHos, JI. P. KommbiorepHble Hayku : OCHOBbI POrpaMMHUpPOBAHUS: Yue6-
Hoe nocobue / Kysumuos [I.P., - 2-e u3g., crep. - Mocksa :®nunrta, M3n-o VYpai. yH-
Ta, 2017. - 102 c. ISBN 978-5-9765-3144-4. - Tekcr : snextponHslit. - URL:
https://new.znanium.com/catalog/product/948144

3. XKykos, P. A. SI3bik mporpammupoBanmst Python: npaktukym: yueGHoe nocobue /
P.A. XKykoB. - Mocksa: MHOPA-M, 2020. - 216 c. + Jlon. Marepuans! [DMeKTPOHHBbIH
pecype]. - (Cpennee npodeccuonaisioe obpaszosanue). - ISBN 978-5-16-108139-6. -
Texcr: snexrponnsii. - URL: https://new.znanium.com/catalog/product/1044193.

9. PECYPCbBI CETU «<MHTEPHET»,
HEOBXOIUMBIE VIS OCBOEHUSA JUCIHHIIINHbI

1. Caiit qucranuuontoro odyyenus 8 HOY (Haunonanbubiii OTKpeITBIH YHE-
BepcuteT) «MHTYUT» conep:xut GecriaTHbie Kypehl, IpOrpaMMbl MOBbILLICHUS KBA-
MMQHUKALKMYE ¥ TPO(ECCHOHATEHON MEeperoAroTOBK), HHTEPEeCHble MOKIALbl H IpY-
I'yIO TIOJIE3HYI0 HH(popMaruo http://www.intuit.ru.

2. Oenepanenbii nopran «Poccuiickoe obpasosanue» http://www.edu.ru/

3. MHpopmauroHHbIH caiiT, coaepKaluuii cripaBoYHbIE MaTepualibl 10 HHDOp-
MaTHKe, KOTOPbIE BKIIFOYAIOT B ¢e0s Kype NeKUUii, cXxeMbl, Ipe3eHTalny, pedepartsl U
ap. informatikaplus.narod.ru.

4. TlocrosiHo OOHOBNsAEMBIH 3/1eKTPOHHBIN yueOHMK (CBOGOAHBIN mocTym),
CoJiepKallliil  MONHYI0 WHQOPMALHMI0 O s3bIKe HporpamMmupoBadus Python.
https://docs.python.org/3/tutorial/index.html

5. Caitr, conepxaiuii HeOOXOAUMBIE TUCTPUOYTUBEI U TOJIHYI0 HHQOPMALHIO
JU1A A3bIKa nporpaMmmupoBanus Python https:/www.python.org/

6. Caiit kadenpsl [IOAC KI'Y «Mudopmarika 1 nporpaMMHUpPOBaHKE: LAl 3a
mrarom» http://it.kgsu.ru/.

10. THOOPMAIIMOHHBIE TEXHOJIOI' MU,
ITPOT'PAMMHOE OBECIIEYEHHME
U MHOOPMALUOHHBIE CIIPABOYHBIE CUCTEMBbI

[1pu uTeHnM IEKIUH HCTIONB3YIOTCS CIIAHI0BbIE IPE3eHTaLlHH.

MunumaneHele TpeOOBaHUMsS K ONEPALMOHHOI cUcTeMe W POrpaMMHOMY
00ECTIEUeHHI0 KOMIBIOTEPA, KCIONb3YEMOr0 IIPH TTOKa3e CIAHI0BbIX npe3eHTalUil:
OS Windows, Foxit Reader.
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11. MATEPI/IAJII:HO—TEXHH‘IECKOE OBECNEYEHUE
AUNCHUTIIIUHBbI

Marepransno-Texauyeckoe obecriedeHne IHCHMIITHHEL BKIIFOYAeT B cebs
yueOHble nabopatopuu u KJIaCChl, OCHAILICHHBIE COBPEMEHHBIMU KOMITbIOTepaMu (Bce
— B CTAHJAPTHOM KOMILIEKTAalMu 1715 HPaKTUYCCKHUX 3aHATHH M CaMOCTOSTENIBHOM
paboTsl), 06BeIHHEHHBIMK JIOKaJIbHBIMH BBIUHCIIUTENEHBIMH CETAMHU C BBIXO/IOM B
WHrepHet, MynbTimequitnoe obopynoBatue (repeHocHoi [EPCOHANILHBIH KOMITBIO-
T€P, MyJILTHMEIHIHBIN poeKTop, MYJIbTUMENIMHHBIA 3Kpan). Jucuumimng JIOJDKHA
OBITE MoanEeprKaHa COOTBETCTBYHOUIUMH JTHLEH3HOHHBIMH [POrPaMMHEIMU  TTPOYK-
TaMH.

IIporpammusle cpencrsa ofecrieuers Y4€0HOTO MpoLecca JOMKHBI BKIIOUATE:
6azoBrie (OC Windows), Python 3.4 wrm BbIILIe, Microsoft Visual C++ wu BEIIIIE;
BCTIOMOraTeibHEIe (IIPOrpamMMbl IIpe3eHTaLHOHHO rpaQuKH; TeKCTOBbIE pelaKTophI;
rpadHyecKue pesakTopsl).
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ITPUJIOXXEHME |

AHHOTaLMs K pa6oyeii [IpOTpaMMe TUCHUMIHHE
«OCHOBBI IIPOI'PAMMMPOBAHU S,

obpazoBaTtensHoif [IPOrpaMMBbl BEICIIIE O o0pazoBanms —
IporpaMmel Gakanaspuara

09.03.03 Mpukaagnas HHOpMaTHKA
Hanpasnennocts:
Unrennexryanbupre HHpOPMaUHOHHbIE CHeTeMB] I TeXHOJIOrHH

09.03.04 Ilporpammuas HHJKeHepus
Hanpasnennocrs:
Mporpammuoe o6ecneyene ABTOMATH3HPOBAHHBIX CHCTeM

Tpynoemkocts AHCLUIUIMHEL: 9 3.e. (324 aKaJeMHYeCKHX Yaca)
Cemecrp: 1, 2 (ouynasg), 2, 3 (3a0uHas)
Dopma mpomexyToyHoH ATTCCTAllUH: 3aYeT, IK3aMeH

Conepxanue nucnmings

Kparkas XapaKTEePUCTHKA SI3bIKa porpammupoBanus C/C++. Venopupe p
LHMKITMIECKHEe KOHCTPYKIMK. MaccHB], Pabora co crpokamuy. Oyukuuu. Paiiner, Co-
30aHHE KOHCOIBHBIX NPUTOKEHUH W lpuioxenud  Windows Forms, GLR-
MPUIIOKEHHS. Perynupyemsre unu HEpEryupyemble ykasatenu. OCHOBHBIE KOMIIO-
HEHTBI, HCIIONb3YeMbIe IPH CO3AaHUHN Iipuinoxenuit Windows Forms.
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