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1. OBPBEM JUCIUIIJIMHbI
Bcero: 8 3aueTHBIX eMHHI] TPYI0eMKOCTH (288 akameMuueckux daca)

QOunas dopma o0yueHHs

Bup yueGHoi paboTht

Pacnpezienenue Tpy10€MKOCTH 110 CEMECTPaM
Y BUJiaM y4eOHbIX 3aHATHH, akaj. 9acoB

Bceero CemecTphl
1 2
AyAHTOpPHBIE 3aHATHSA 136 64 7
B TOM YHCJIE:
Jlexuun 56 32 24
JlaGopaTopHsle paboTEl 64 32 32
[TpakTH4yeckue paboTel 16 - 16
CamocrosTensHas padora 152 44 10
B TOM 4HCIIE:
KoHnTponsHas paborta 18
[TonmroTorka K 3a4eTy 18 18 -
[loaroToBKa K 3K3aMEHY 27 - 27
Kypcosas pabora 36 36
Jlpyrue BUJIbI cCaMOCTOSTENBHOM paGoTEl 53 8 45
O0wmas TPYA0EMKOCTb JHCIHILTHHEI 288 108 180
. IK3ameH,
Buabl npomMexxyTo4HO# aTTecTAllHH ok 3auer IK3aMeH

3aounas popma o0yueHHs

Bun yuebHoit paboThl

Pacnpenenenue TpyIOEMKOCTH IIO CEMECTpaM
H BUJaM y4eOHbIX 3aHATHIA, aKa/l. 9acoB

Bcero Cemectpsl
2 3
AyAHTOpHBIE 3aHATHHA 24 12 12
B TOM YHCIIE:
Jlexuun 6 4 2
JlabopaTopHbie paboThI 12 6 6
[IpakTHuyecKHe paboThl 6 2 -
CaMOCTOﬂT(:‘:Jleaﬂ pabora 264 9% 168
B TOM YHCIIE:
KonTtpossHas pabota 18
[ToaroToBka K 3a4ery 18 18 -
IToaroroBka K 3K3aMEHY 27 - 27
Kypcopas pabora 36 36
Jlpyrue BUB caMOCTOATENIBHOM paboThl 165 60 105
O6mas Tpy10eMKOCTb AHCIHILTHHBI 288 108 180
" IK3aMeH,
Buabl npoMeKyTO9HOH aTTecTaAlHH — 3aver IK3aMeH




2. MECTO JUCIUILI/INHBI
B CTPYKTYPE OBPA30BATEJBbHOH ITPOTPAMMAbI

Jucuumnnraa « OCHOBBI MPOrPaMMHUPOBAHUS OTHOCHTCS K AUCIMILUIMHAM 005-
3aTenbHOM 4yacTH Gioka lpucuumuimHa Moayis «MHdopmaTuka M IporpaMMHpOBa-
HHEY.

W3yueHue QUCLUIUIHHEI Oa3UpyeTCs Ha 3HAHUAX, YMEHHSX U HaBbIKaxX, NpHOG-
PETEHHBIX CTYJEHTaMH B CpeIHeH IKoe.

PesyipTaThl 00yYeHHs 110 AUCUMILIMHE HEOOXOAMMBI JUIS M3YYEHHS IHCLH-
mvH: «HdopmaTrkay, «O6beKTHO-OPUEHTHPOBAHHOE TIPOrPaMMHUpOBaHuey, « Tex-
HOJIOrMH pazpaboTku Web-IIpuIoXeHuH».

3. IJIAHUPYEMBIE PE3YJIbTATBI OBYYEHHS

Ilenv oceoenun OUCUURIUHBL. W3yUeHHE COBPEMEHHBIX METOJOB CO3[aHMs
Ka4eCTBEHHOTO MPOIPaMMHOr0 00eCIIeYeHNUs], YI0BIETBOPSIOIEro 3aJaHHBIM Tpebo-
BAaHHUAM, 3HAKOMCTBO C COBPEMEHHBIMH METOHAMHU pa3pabOTKH INPOCTEHIIMX IIPO-
rpaMMHBIX MpuioxkeHui. @opMupoBaHue 00menpPodecCHOHAIBHBIX H CIIELHATBHBIX
KOMIIETEHTHOCTEH IMOCPEACTBOM 3HAKOMCTBA CTYHEHTOB C 0a30BbIMH IOHATHSAMH
porpaMMHpoBaHus; GOPMUPOBAHHE YMEHHMS aHATH3HPOBATh TMOCTABJIEHHYIO 33129y
U Ha OCHOBE aHalM3a BbIOHpATh COOTBETCTBYIOLIME CPEACTBA A3bIKA MPOTrPaMMHUPO-
BaHUs AJIS € PeaTu3aliy.

3a0auu OucyunnuMHbI: WCTIONB3YS pecypchl 00pa30BaTeNbHON IIPOrpaMMEL,
YHHBEPCHTETCKOT0 06pa3oBaTebHOTO MPOCTPAaHCTBA, MPOPECCHOHATEHOTO Coo0IIe-
CTBa CIOCOGCTBOBATE (POPMHUPOBAHHIO ¥ CTYIEHTOB HaBBIKOB PELIEHHs CTaHAAPTHBIX
3a71a4 MpoQeCcCHOHAIBHON eITelbHOCTH Ha OCHOBE WH(OPMAIIMOHHOMN KYJIBTYpHI C
IpHMeHeHHeM HH()OPMAaLOHHO-KOMMYHHMKALIHOHHBIX TE€XHOJIOTUH M C y4eTOM Oc-
HOBHBIX TpeGoBaHHi HHYOPMAIIHOHHON 0e30IacHOCTH; 3aJI0XKHUTh OCHOBEI IIPOrpaM-
MHPOBaHHs TPHIOKEHHH ¥ CO3JaHHS NPOTPAaMMHBIX NPOTOTHUIIOB pEIIEHHs IpH-
KJIaJIHBIX 3a7a4.

Komneteruuu, popMupyemslie B pe3yIbTaTe OCBOSHHS THCIIUIUIHHEL.

Mna 09.03.03:

- CriocobeH MOHMMATh MPHHIUIBI PaboThl COBPEMEHHBIX HH(OPMAaLMOHHBIX
TEXHOJIOTHI U NMPOTPaMMHBIX CPEJICTB, B TOM YHCJIE OTEYECTBEHHOIO MPOU3BOICTBA,
¥ HCIOJIb30BaTh WX MPH pellieHrs 3amad npodeccuonanbHor aestenpHocTH; (OITK-
2);

- Cnocoben pa3pabarbiBaTh aJlTOPHTMbI U [IPOTrPaMMbl, IPHTOAHBIE VIS IIPaK-
trueckoro npumeneHus; (OITK-7).

B pesyibTare H3y4YeHHs AUCLUILIMHBI 00yJarOIUics NOIKEH

3HamMb!

- COBpeMEHHbIE METOABl M IMPOrpaMMHEIE CpPeICTBa B IPo]eccCHOHAILHOMN
nesrensHocTH (OITK-2);

- COBpEMEHHbIE ANTOPHUTMBI U NPOrpaMMBI, IIPUTOAHBIC I MPAKTHYECKOTO
npumMenenus (OITK-7).



- HCMONB30BATh COBPEMEHHBIC METOABI M TPOrpaMMHBIE CPEACTBA B
npodeccronanphoi aesrenpHocTd (OIK-2);

- yMmers paspabareIBaTh, BHEAPATh M aIanTHPOBaTh MPUKIAJHOE
nporpammuoe o6ecnedenne (OI1K-7),
e1a0emo.

- HeOOXODMMBIM  MATEMATHYECKHM  anmapatoM,  [PUMEHAEMBIM B
npodeccronanbHoii aesarensHocTd (OIK-2);

- OCHOBaMM S3BIKOB NPOrpaMMHPOBaHHMsi M GuOnHoTeK JUIS pa3spaboTku
NPUIOXKEHUH W CO3aHMs IPOTPAMMHBIX MPOTOTHMOB PELIEHMs MPHKIAJHBIX 33/a4
(OIIK-7).

Jna 09.03.04:

- Crioco0eH MOHMMATh NPHMHLMUIMEI PabOTH COBPEMEHHBIX HH(OPMAILMOHHBIX
TEXHOJIOTHH M MPOrpaMMHBEIX CPEICTB, B TOM YKCIIE OTEYECTBEHHOTO IPOM3BOJCTBA,
H HCIIONB30BaTh MX NMpPH peuieHus 3axa4 npodeccroHanpHoi aesarenpHocTH (OIIK-
2);

- Cnocoben paspabaTeiBaTh alrOpPUTMBI M MPOTPAMMEIL, TIPDHTOAHEIE JIJIS TPAK-
THYECKOTO MCMONb30BAHMA, MPUMEHATh OCHOBBI WH(MOPMATHKH H NPOrPaMMHPOBa-
HHSl K TMPOEKTHPOBAHKIO, KOHCTPYMPOBAHHIO W TECTHPOBAHHMIO MPOrPaMMHBIX MPO-
aykros (OITK-6).

B pe3ynbTtare u3yueHus AUCHUILIHHB 00ydaromuicsa JOIDKeH

IHAMY:

-  NpHHUMNGL paboThl COBPEMEHHBIX WH(OPMAIMOHHBIX TEXHOJOTHH K Mpo-
rpamMmHbIX cpencts (OIIK-2);

- COBpPEMEHHBIE ANTOPUTMBI ¥ TIPOrPAMMBI, IPUTOIHBIE ISl MPAKTHYECKOTO
npumenenns (OITK-6).

ymems:

- HCNONB30BaTh COBPEMEHHBIC METONBl M TNpPOrpaMMHBIE CpEACTBa B
npodeccroHanbHOM aesTesbHOCTH (OITK-2);

- YMETb MCIOJIb30BaTh COBPEMEHHBIE TEXHOJOTMM M MPOrpaMMHOE
ofecreueHue s peleHus 3a1a4 npodeccuoHanbHoi aesarensaocty (OIIK-6);

snaoems.

- OCHOBaMH sA3bIKOB NPOrPaMMHpPOBaHMA W OHONMMOTEK ansi pa3paboTKH
TIPUJIOKEHUHN W CO3JaHus NMPOTPaMMHBIX NMPOTOTHUIIOB PELICHHS MPHKJIALAHBEIX 33134
(OTIK-6);

- HEoOXOAMMBIM  MAaTEMaTHYECKHM  anmapatoM, MNPHMEHAEMBIM B
npodeccuonanpHoi aesrensHocTr (OIMTK-2).



4, COIEP)XAHUE MUCHUTIJIMHBI
4.1, YueOHO-TeMaTHYECKHH ILJIaH
QOunas popma o0yueHust

Homep

KonuuyecTBo 4acos

KOHTAKTHOI paboTsl ¢ mpenoaaBaTeieM

HaumenoBanue pasnena,
PyGex | paspena, b p - Hpasra. JlaGopa-
TeMbl eKIHH e ha ';:;6)::::
1 cemecmp
1 IlepemenHbIe. THIbI HAHHBIX. 4 :
1 OneparopsL.
5 VYcoBHBIE U LIMKJIMYECKUE ” 4
g KOHCTPYKIIMH
Crpoxku. 4 4
Fyoum 1 CTpyKTYpBI JaHHBIX (CITHCKH, '
4. KOPTE)XH, MHOXKECTBA, iHara- 6 8
30HbI)
5. DyHKLHH. 4 2
PybexHblit KOHTposb Ne 1 - 2
6. PerynsipHbie BoIpaKeHHsi 4 2
7. Crpykrypsl nauHbix. CroBapu 2 2
8. Pa6orta ¢ (aiinamu u karano- 4 4
Py6ex 2 -
9 Paborta ¢ uzobpaxeHusamu 2 2
Py6exHe1il KOHTpOJB Ne 2 2
Bcero 32 32
2 cemecmp
10 O6mue cBemeHHst O Mporpam- 2
' | Max, JlekceMax U andasure.
1 OCHOBHBIE YIIPABJIAIOLIHE KOH- 4
" | crpykumu CH++. 6
PyGex 3 12. | Vkazarenu u maccussr B C++. 2 4 4
13. | ®ynkuun B C++, 2 4 -
14. | Ctpoxu u BexTophl B C++. 6 6
PyGexxHbIii KOHTpOIB No3 2
C bl 1 O0bEAMHEHUsA B
15 | T 2 8
16. | Pabora c daitnamu B C++. 2 8
17 O6paboTka HCKIIKOYHTEBHBIX 5 4
Py6ex 4 ' | curyauuii B C++,
OCHOBHbIE KOMITOHEHTbI, HC-
18. | momp3yembie s CO3MAHMS 2 -
npunoxkeHuii Windows Forms
PyGesxubrit koHTpOIH No 4 2
Bcero 24 16 32
Hroro 56 16 64




3aounas opma 00yueHHs

KoaunuecTso uacos
KOHTAKTHO#H padoThbi ¢ mpenoaasareaemM
Moy HaumeHoBaHHe pa3aena, P P 5
pasaena, JlaGopa
TeMbl HpaxTay.
Tembl Jlexkuuu TOpHBbIE pa-
3AHATHA 6
OThI
2 cemecmp
1 Iepemennbie. THIbI TAHHBIX. 1 g )
g OnepaTopsl.
2 VcnoBHBIE M LMKIHYECKHE 1 X ’
) KOHCTPYKLIHH.
3 CTPOKH. 2 i 4
CTpyKTYypb! NaHHBIX (CTIMCKH,
4. KOPTEXH, MHOXKECTBA, Auana- 2
30HbI)
Bceero 4 2 6
3 cemecmp
10 OOwue cBeAeHHs O NPOrpam- 1 ) -
| max, nekcemax u andasure
1 OCHOBHBIE YIPaBJIAIOLIHE 1 : 2
" | koHcTpyKumu C++.
Vkasarenu u maccussl B C++.
12, - = 4
14 Crpoxu u BexkTopbl B C++.
Bcero 2 4 6
Hroro 6 6 12

4.2. CogepkaHne JIEKIHOHHBIX 3AHATHIA
1 cemecTp

Tema 1 Ilepemennbie. Tunsl nanubix. Onepatopnbl
ITpucBauBanue 3HaueHHUH nepeMeHHbIM. [IpoBepka Tuma nanueix. ITpeobpaso-
BaHue TUMOB. OCHOBHBIE ONEPATOPHI: ABOMUHEIC, pabOTHI C MOCIEA0BATELHOCTAMH,
TIPUCBANBAHHUA.
Tema 2 Yc/10BHBbIE M HHKJIHYECKHE KOHCTPYKIHH
Onepartopsl cpaBHEHUs. YCnOBHAS KOHCTPYKUHS. Liuknbl, ®yHkumu range() u
enumerate(). Oneparops! continue u break.
Tema 3 Ctpoxu
OcHOBHbIE Onepauuy co cTpokaMu. DYHKIMK U METOIBI UId PaboThl CO CTPO-
KaMH: TIIOHCK H 3aMeHa B CTPOKe, H3MEHEHHE PErHcTpa CHMBOJIOB, paboTa ¢ CHMBO-
JIaMH, TIPOBEPKA THIIA COAEPKMMOTO CTPOKH.
Tema 4 CTpyKTYpBI JAHHBIX (CIHCKH, KOPTEKH, MHOKECTBA, IHANIA30HbI)
Cospanne crvcka. OCHOBHBIE ONEpaLMH HaJ CHCKaMu. MHOrOMEPHEBIE CTIHC-
ku. [lepeGop snemenToB cnucka. ['eHepaTopsl crniuckoB. MeToasl paGoThl €O CIHCKa-



mu (mo0aBiieHHE ¥ yIAICHHE 3IEMEHTOB CIHCKA, MOMCK 3JIEMEHTA, MOIyYeHHE CBe-
JCHHH 0 3HAYEHHUAX, BXOIALIMX B CIIHCOK, COPTHPOBKH CIIHCKA).

Koprexu, HX OTIHYHA OT CIIUCKOB. MHOXKeCTBa, 0COOEHHOCTH ONPEACICHHS H
ucrnonp3opadnsa. OCHOBHBIE OTICPAIIHH HAJl MHOXECTBAMH. J[Hama3oHsI, ciocolsl 3a-
JaHus ¥ 06J1acTh NPUMEHEHMS.

Cnosapu. Co3nanue crmosaps. Onepauun Haa cinosapsamu. [lepeGop anemenTon
cioapsi. OCHOBHBIE METOBI PabOTHI CO CIOBapPAMHU.

Tema S ®yHKUHH

Onucanve ¢yHkuuu W oOpaieHue Kk Hedl. OcoOEHHOCTH HCMOIb30BaHUS
(hynxumii. AHonuMHble yHkumn. Jlekoparopsl dynkuuii. Pexypeus. I'noGanbheie u
JIOKaJIbHBIE IEPEMEHHBIE. Bo)keHHbIe (DYHKIIUH.

Tema 6 Peryasipubie BbIpaskeHUs

CHHTAaKCHC peryJisipHbIX BeIpaXkeHHH. [IoMCK mepBoro coBmajeHus ¢ mabio-

HoM. [ToHCK BceXx COBMaJeHu# ¢ mabaoHOM. 3aMeHa B CTPOKe.
Tema 7 CtpykTyps! AaHHbIX. Cir0Bapu

Crnosapu. Co3nanue crnosaps, Onepauun Haj cioBapsamu. [lepe6op 3neMeHToR
crioBapsi. OCHOBHBIE METO/IbI PalOTHI CO CIIOBApPSAMH.

Tema 8 PaGora c daiiiaMu 1 KaTajioraMu

Ortkpeite aitna. OcHoBHBIE (DYHKLMH U MeToabl pabotsl ¢ (aiinamu. IIpasa
noctyna k ¢aiinam u karanoram. @ynkimu pabotsi ¢ katanoramu. Coxpanenue 00b-
€KTOB B (haii.

Tema 9 PaGota ¢ u3o0paskeHusIMH

bubmorexa Pillow, ee 6asoBbie Bo3MOoXkHOCTH. 3arpyska m3oOpaxenwii. Co-
31aHue HOBOro usobpaxeHus. [lonyuenne uH(popmanum o6 u3o0pakeHun. Pucosa-
HHE JIMHUH U GuUryp.

2 cemecTp

Tema 1 O0mue cBeaeHus 0 MPOrpaMmax, JeKcemax H ajidasure

Jlexcuueckue ocHOBEI A3bika C++. Andasut. Jlekcembl. CkanspHbie THIBI W
BeIpaxkeHus. [Ipumepst. Mcnonk3oanue npocreiimmx tunos. [Tpumepst. ®yHkimy
(opmatHOro BBOIA H BBIBOJA.

Onepauun. 3unaku onepauuii. Apudmernueckne onepauwn. [Ipumepsi. Hn-
KPEMEHT M JeKpeMeHT. [Ipumepsl. Onepaunn npucBanBaHKHA W OTHOWIEHHS. [Ipume-
psi. Jloruueckue onepauwn. Ilpumepsl. Ycnoesas onepauws. Ipumepsr. Oneparmu
npeobpazoBaHus THIOB. [IpuMepEI.

Tema 2 OcHoBHbIe yNpaB/silOLIHe KOHCTPYKIuH C++

Ycnosreie koncTpykuun. Onepartop if...else. ITpumepsi. Oneparop switch.
TIpumepsr.

Luknuaeckue konetTpykimn. Iuxn while. IMpumepst. Lukn do...while. TTpu-
mepsl. [ukn for. ITpumepst. Oniepatop GesycnoBHoro nepexoxa. [pumepsl. Onepa-
TOp TIPHHYIMTENBHOrO BBIXO/A M3 LHKJIA WM nepexmodatens. [Ipumepsl. Onepatop
3aBEPUICHHS BBITIOJIHEHHA TEKyLIero wara Tena mukiaa. [Ipumepsi. Oneparop Bo3-
Bpalaromuii 3Ha4enue u3 GpyHxumu. [pumeps.

Tema 3 Ykaszarenu u maccuBnl B C++



Vkaszarenu u agpeca. Ilonsatue ykasarens u aapeca. Onepauus KOCBEHHON aji-
pecally B HaxOXKAeHUA anpeca. AnpecHas apudmernka, Onepanusa sizeof,

Maccusbl. O6mue ceeaenus o maccuBax. OHOMEPHbIE MACCHBBI. MM MaccH-
Ba. JIByMepHBIe MaccHBE. MHOroMepHbIe MaccuBbl. PaGoTra ¢ MaccHBaMH ¢ MOMO-
mpio ykaszarened. [Ipumepsl. Maccupsr ykaszareneit. [Tpumepsr. MaccuBbl JuHaMuue-
ckoif mamaATH. [Ipumepsr.

Tema 4 @ynxuun B C++

Oynkuun. O6mue caenenns o pyrkuuax. Onpenenenne GyHKUMA. AprymeH-
Tol (yHkumn. [Tpumepsr. ITepenaua Heckonbkux 3HaveHni B GyHkuuo. Bo3spar He-
CKOJIbKHX 3HaYeHU# U3 HyHKIuu. [IpuMepsi.

Cepunkn. O6mme cseneHns o ccbuikax. CCBUIKH B KauecTBe MapaMeTpPOB
Gynxkumid. Cepliku B kauecTBe pe3ynbTaroB (yHkumil. Knaccel mamstu. Pexypcus.
@yHKIMH ¢ NEPEMEHHBIM YHCIIOM mapaMetpoB. [loacrasnsemsie (inline) dyHKIuM.
Crnioco6s1 nepe/1aun MacCHBOB B (DYHKIIHE M HX Bo3Bpata. [IpuMeps!.

Tema 5 Ctpoku u BexTopsi B C++

Crpoku. Ctpokosas koHcTanTa. Manmuanuzauus crpok. CTPOKM M yKa3aTelm.
Dynxuun a1 paboTel co cTpokamu. Mcnons3oBanue ctpokoBeix QyHKumi. Mcnoms-
30BaHHE CTPOK B KOMaHJIHO#H cTpoke. [Ipumepsl.

Knace string: HasHaueHue U criocoObl 3ananus 00bekTOB. OCHOBHBIE ONEPALM
Hax oObekTaMu Knacca string. @yHKumMM g paGoThl ¢ OTAENBHBIMH CHMBOJIAMM
crpokn. OCHOBHBIE METO/IBI KJ1acca String.

Knacc vector: Ha3HaueHHe U criocoOsl 3axanus 06bekToB. [IoHATHE UTEpaTOpa.
ApupmeTrHueckue onepanuu Haa ureparopamMu. OCHOBHEIE METOIBI PA0OTHI C BEKTO-
paMHu.

Tema 6 PaGora c daiinamu B C++

[Monarue daiina. Beox/seiBoa ¢aiinos B s3sike C. OCHOBHbIE DYHKIMH IS
pabotel ¢ cainamu. CranmaprHeiii BBOA/BBIBOA. QYHKUHH CTaHIapPTHOTO BBO-
na/spiBojaa B s3bike C.

Bsoa/sbiBox B s3bike C++. IIpoctparctBa umen. Knacew fstream, ofstream,
ifstream; paGota ¢ ¢aiinaMu ¢ MCIONB30BAHHEM 3THX KIACCOB. BMHapHBIE (aiinbl.
CranpnapTHeiii BBOJ/BBIBOX B C++,

Tema 7 CTpykTyps! 1 00benuneHus B C++

Crpyxrypsl. Onncanue ctpykryp. Onepaunu Haj cTpyKTypamu. Mcmonb3osa-
HHe 1ojiel GUTOB B KAUeCTBE MOJICH CTPYKTYP.

Obwenunenus. [lonarne o6beaunenus. COBMECTHOE MCIOJIB30BAHHE 00BEAH-
HEHHH W CTPYKTYp. [lepeMeHHBIE CTPYKTYPHI.

Tema 8 OGpadoTka HCKJIHYHTENbHBIX cHTYaumii B C++

OO6uue NpUHUMIB MeXaHu3Ma 00paboTku HCKIoYeHHH. CHHTaKCHC U ceMaH-
THKA FeHepaluy ¥ 00pabOTKH HCKITIOUESHUH,

Oneparops! try, catch u throw. I'eHepauns uckmoueHuii. OCHOBHBIE KJIACCH
THUIOB UCKMIOYEHNH. DYHKIUK, BBIJAIOMIHE HCKITFOYEHHA.

Tema 9 OcHOBHBIE KOMIIOHEHTBI, HCTIOJIb3YeMble 1JIS1 CO3AAHMS MPHII0Ke-

anii Windows Forms

[Tonatne CLR-nmpunoxenus. Onmcanue maccuBoB M cTpykryp B CLR-
npunoxeHusnx. Yxasartemu B CLR-npuioxenusx.
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IIpocTpancTBo MMeH System. OCHOBHbBIC THIIbI NEPEMEHHBIX, MCHIONL3YEMBIC
npu co3nanum npunoxkenui Windows Forms.

Crpykrypa npuioxenns Windows Forms, Ha3Ha4€HHE HEKOTOPEIX (aitnos.

[ToHSITHE KOMIOHEHTA, CBOMCTBA, METOAA, COOBITHA. OCHOBHEIC KOMIOHEHTHI,
MCIIONB3yEeMbIe TPH CO3JAHHH NPUIOKCHHH Windows Forms (Form, Button,
TextBox, Label, ListBox, ComboBox, MenuStrip, Panel, GroupBox, CheckBox,
RadioButtom), uX OCHOBHBIE CBOWCTBa, METOMBI COOBITHSA, TIPUMEPH! HCIIOJIB30Ba-

HHA.
4.3. JlaGopaTopHbI€ 3aHATHS
Homep | Hamsexonasse HaumenosaHue 1a60paTopHO# G o b i
pasaena, paspena, nalibTa Qunan Jaounan
TeMbI TeMbl ¢dopma Gpopma
o0y4eHHst 00yuenusi
CemecTp 1 2
Tepemennbie.  Tunbl | JJaGopatopHas paGora Ne 1.
12 nauHbix. Omepartoper. | JlefcTBHs c YHCIAMH. 4 2
J VCIOBHBIE H LUKJIHYE- | YCIOBHbIE M LMKIHYECKHE
CKHE KOHCTPYKIHH KOHCTPYKIIHH
JlaGoparopHas pabora Ne 2.
3 Crpoku IpeobpasoBaHue  CHMBOIb- 4 4
HBIX BEIUYHH.
Jla6opatopHas pabota Ne 3. 6
CtpykTypbl faHHbIX. CIIHCKH.
Crpyxrypel  naHHbIX | JlaGopaTopHas paborta Ne 4.
4.7 (cmiuckwy, xopTexH, | CTpykTypbl IaHHBIX. MHo- 2
’ CNIOBapH, MHOXKECTBA, | JKECTBA
QIHATa30HBI) Jlaboparopras pabora Ne 7.
Crpykrypsl maHHbix. CnoBa- 2
pu
PyGesxHblii KOHTpOJIb 1.
5 digEm JlaboparopHas paborta Nu's 5. 9
Hcnosib3oBanue QyHKIUMIA.
6 Perynsipusie  Beipaxke- | Jlabopatopnas pabota Ne 6. 5
HUS PerynsipHble BbIpakeHUs
8 PaGora ¢ ¢aiinamu u | JlaBoparopsas pabora Ne 8. 4
KaTajoramMu Daiinbl
9 PaGora ¢ usobOpaxe- | JlaboparopHas pabora Ne 9. 9
HUSIMHA I'paduka. bubnuoreka Pillow
PyGexxHblii KOHTPOMIB 2. 2
Bceero 32 6
Cemectp 2 3
OGmue CBeONEeHHss O |
10, 11 azzrza“;r;);’am:e'gz_ JIagopa'ropHasI pabora NelO. 6 5
HOBHBIE YIPaBJIAOIIHE AEHICTRIR. G oA
koHcTpyKuuu C++
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i yx’gﬂeﬂ"@“ Magane ': Jla6oparopras paGora Nell. . i
2 2 R Pabora ¢ MaccuBamu .
CHt,
c JlaboparopHras paGora Nel2.
14 b e Lol O6paboTka CTPOKOBOI HH- 6
G
dopmauun
JlabopatopHas pabora Nel3. 5
I'paduxa
Crpyxrypsl 1 06benu- | JlaGoparopuas paGora Nel4,
15 4
Henus B C++. CrpykTypsl
JlaGoparopHas paborta Nel5. ’
O6benunenus
16 Pabora c ¢aiinamu B | JlaGoparopuas pa6ora Nel6. 3
C++ Pabora ¢ daiinamu
b Beero 32 6
Hroro 64 12
4.4. llpakTHYECKHEe 3aHATHA
Homep HaunmeHoBaHue HaumenoBanue npaktu- MeBMe TR pesEnE, WAL,
pa3gena, pasnena, - yecKkoi Ounan dpopma 3aounan dop-
TEMbI TeMbl paGoTbl o Ma
Y o0yueHus
1 cemecmp 2 cemecmp
CTpykTyph! nan-
S (SR, Kap: IIpakTHueckoe 3ansTHE No
4,7 TEXH, CJIOBapH, 1C s - 4
MHO3KECTBa, Auamna- | TPYKTYpbl & ;
30HBI)
Bcero - 4
2 cemecmp 3 cemecmp
14 Crpoxku u Bextopsl | ITpaktuueckoe 3austue Ne 4
B C++. 2. O6paboTka crpok B C++
R T IIpakTuueckoe 3ausaTHE Ne
12 3. Ocobennoctu paboTsi ¢ 4
cuBbl B C++,
ykasarensimu B C++.
IIpakTHueckoe 3aHsTHe Ne
13 @ynkuun B C++. | 4. OcobeHHOCTH HCMONB- 4
30BaHUst DYHKLIHIH
PyGexHbIil KOHTPOJIB 3. 2
IIpakTuueckoe 3ansTHe No
Ob6paboTka rcko- 5
17 RTSTEREDE _ | 5. Hcnonb3osanue 4
UTYya 4
w cpencts 06paboTku uc-
uuii B CH+
KJIFOYUTENIbHBIX CUTYaLMit
PybesxHbIit KoHTpOnD 4. 2
Bceero 16 4
Hroro 16 8
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4.5. KourpoJsbHas pabora

KonrponsHas pabora Bo 1 cemectpe (s ouHol (opMbl 06yuenus) u Bo 2 ce-
mecTpe (18 3a049HOM (HOpPMbI OOyUEHHS) HCIONB3YeTCA IS YIayOIeHHs 3HAHHH 110
0COGEHHOCTAM HCIOB30BaHMA s3biKa mporpammupoBanus Python. TpeGosanmsa k
o(hOpMIIEHHIO yKa3aHb! B pasnene 4.6.1.

Tembt KonmpobHBIX pabom
Monynas NumPy, ero Ha3HaueHue, OCHOBHBIE (PYHKIIMH U MeTObI. [IprmMepsI
HCTIONIb30BAHMA.
Pa6ota ¢ ¢opmarom CSV cpeacrsamu Python. IIpumepsl nenons30BaHuUs.
Pa6ota ¢ popmarom XML cpencreamu Python. [Ipumeps! ucnonb3oBaHus.
PaGota ¢ dpopmarom JSON cpeacrBamu Python. ITpumeps ncnons3oBanus.
Web-6ubnroTeka requests; ee Ha3HAYEHHE, OCHOBHBIE (DYHKIUH H METO/IBI.
IIpuMeps! HCTIONB30BaHHUS.

6. Hcnons3oBanue MeTo10B JinHeWHOH anreOpsl B Python. [Taker NumPy. [1pu-
MEPBI HCITOTB30BAHNS.

7. Pab6ora ¢ snekrponabiMa Tabnunamu B MSExcel B Python. [Ipumepsr nenoss-
30BAHHA.

8. Pa6ora ¢ nokymentamu MSWord B Python. IIpuMeps! HCIIONB30BaHMS.

9. Pabota ¢ nokymentamu PDF B Python. [TpumMeps! ucnons30Banmus.

10.Pa6ota ¢ nzo6paxenusamu cpencreamu Python. TTpumepst.

11.Mogxyne pyautogui, €ro HCIIONB30BAHKE IS YIIPABICHHS KIABHATYPOM M MbI-
wbto. OCHOBHBIE PYHKIMH MOAYJIA. [IpUMephl HCTIOIBE30BaHHM.

12. Momyns sys, ero npEMEHEHHE JUIS NOy4YeHHs HHGOPMAIHK O CPee BHIMON-
HEHusA nporpammbl 1 uaTepnperarope Python. OcHoBHEIe dyHKIMM MOy,
[Tpumeps! HCTIONB30BAHUA.

13.Mopyns 0s, ero npUMeHeHHe JUTA NOMy4eHHs HHOOPMALMHK 00 ONepPaHOHHOM
cucreme. OCHOBHBIE 3IEMEHTBI MOAYJIsA. [IpHMeEPhI HCIIOIB30BaHHU.

14.Opranusauus pabotsi ¢ XML-nokymeHTamMu cpeactsamu Python. ITpumepsi.

15.Monyns collections — HaGOp CEUANBHBIX THIIOB AAHHBIX, AOTIONHAIOIIAX
BCTPOCHHBIE THIIBI. OCHOBHBIE H7IEMEHTHI 3TOTO MOIYJIS, IPHMEPHI HIOJB30-
BaHMI.

16.0cHoBHBIE ceTeBBIe POTOKOME! B Python. [TpuMepsl nenons3osanus.

17.Monyns array, npeHa3HaueHHbIH A1 OpraHu3anuy maccusos B Python. Ero
CoJep KaHKWE M IPUMEPbI HCIIOIb30BAHHA.

18.Monys calendar, npennasHaueHHsIi Ui paboTsl ¢ KaneHaapsamu B Python.
Ero copeprkanue U pUMEPHI UCIIO/Ib30BaHMA.

19.Monyns decimal, npeanazsayeHHsIi s paGoTel ¢ uucnamu B Python. Ero
COAEPIKAaHHE M IPUMEPHI HCIIOJIb30BAHHS.

20.Mogaynas html, npeanassauenHsiii s paspabotku caiitos B Python. Ero co-
JIepIKaHue ¥ MPHUMEPHI HCIOJIb30BAHHUA.

21.Pabota ¢ ouepenamu cpeacrsamu Python. Moayns Queue, ero conepsxanue u
TIPHMEPHI HCIIOIb30BAHHA.

]

CA L b
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22 Ilepeuncnenus B Python. Mozxyns enum. OCHOBHBIE 3]IEMEHTBI MOJLYJIA, IIPH-
MEpbI HCIIOIb30BAHHUS.

4.6 KypcoBasi pabora
Kypcosas pa6ora Bo 2 cemectpe (wis 0uHO#M Gopmbl 06yueHHs) U B 3 cemeTpe
(s 3a09HOM (hopMBI 0OYUIEHHS) UCTIONB3YETCA I YIayONneHus 3HaHu| o ocobeH-
HOCTSIM HCIIOJIb30BAHHA A3bIKA IPOrPAMMHPOBAHHA.

4.6.1 TpedoBanus K 0opMJIEHHIO KYPCOBOii paboThl

PaGora nomkHa OBITH BHINMOJHEHA HA OJHOH CTOPOHE JyiucTa Genmod Gymaru
dopmara A4 (210x297 mm). MHTEpBan MEKCTPOUHBIH - MOJyTOPHBIHA. [[BeT mwpudra
- yepHbiid. [apauTypa mwpugTa ocHOBHOro Tekcta — «Times New Roman» mnu ana-
noruuHas. Kersp (pasmep) ot 12 no 14 nynkros. Pasmeps! moneli cTpaHuib! (He Me-
Hee): mpaBoe — 30 MM, BepxHee, U HIXHee, neBoe — 20 mM. @opmar ab3ama; mosi-
HOE BBIPaBHHBaHHE («10 MUPHHE ). OTCTYT KPaCHOH CTPOKH OTMHAKOBBIH MO BCEMY
TEKCTY.

CrpaHuLBl AOHKHBI OBITH MPOHYMEPOBAHBI ¢ YYETOM THTYJIBHOTO JIMCTA, KOTO-
peiii He o6Go3Hauaerca uudpoii. MHTepBan Mexay ctpokamu Tekcta — 1,5. Pasmep
wpudTa 114 Ha3BaHUA riaBbl — 16 (HOMyKHPHBIH), noa3aronoska — 14 (nomyskup-
HBIi), TekcTa paGoTel — 14. Touka B KOHIIE 3aroJiOBKa, PacronaraeMoro nocepeiHHe
JIUCTA, HE CTABHUTCA. 3aroJioBKH He TIOMYEPKUBAIOTCA. AG3a1bl HAYMHAIOTCA C HOBOR
CTPOKH H I€YaTaloTcs ¢ OTCTyrnoM B 1,25 cantumerpa. Ornaenenue (coaepixaHue)
JO/KHO OBITh MIOMEIIEHO B Havane paboThl, ChOPMUPOBAHO ABTOMATHIECKH.

3aroioBKH Pa3fernioB W MOAPA3AENoB CleAyeT NeuaTaTh Ha OT/ENBHON CTPOKE C
NponucHOi OykBbl 0€3 TOUKM B KOHIE, He Toadepkusas, Hanpumep: BBEJJEHUE,
3AKJIIOUEHHME. BoipaBuuBanHe 1o ueHTpy. OTOMBKA: mepel 3aroioBKOM —
12 myrKTOB, mocne — 6 nyHKTOB. PaccTosHue MeX /Iy HA3BaHHEM TNaBbl U TOCIEIY-
OIIMM TEKCTOM JIOJDKHO OBITh PaBHO ABYM MEKIYCTPOYHBIM MHTepBanaMm. Takoe e
PaccTosHHE BBIICPKMBACTCA MEXY 3aroNoBKaMH Iiiasbl U maparpada. Paccrosnus
MEXIy CTPOKAMH 3aroJi0BKa IPHHUMAIOT TAKMM )K€, KaK H B TekcTe. [loauepkusarh
3aroJIOBKH H MEPEHOCHTH CJIOBA B 3arOJI0OBKE HE JIOMYCKACTCA.

Ilpy iuTHPOBaHNH HEOGXOIMMO COBMIOAATE CIEAYIONINE NPABHIIA;

= TEKCT IMTaThl 3aK/IIOYAETCS B KaBHIUKM M NIPHBOAMTCS 0e3 M3MEHEHHi, 6e3
TIPOM3BOJTBHOTO COKPAIICHHA UMTHPYEMOro (pparMeHTa (IPOMYCK CJIOB, NPEIIoKe-
HHM WK a03aLeB A0MYCKAETCA, €CITH HE BIIEYET HCKAXKEHHs BCero (pparMentTa, u 060-
3HA4acTCAd MHOTOTOYMEM, KOTOPOE CTABHUTCS Ha MECTE MPOIYCKa) M (€3 MCKAKEHHS
CMBICIIA;

- Ka1as 1MTaTa J0/KHA CONPOBOXKAATHCA CCHUIKOM HAa MCTOYHHUK, GuGnuorpa-
(uueckoe onucaHue KOTOPOro JAOKHO NPUBOAMTHCA B COOTBETCTBHH C TPEGOBAHH-
amu GubmorpaMuecKux CTaHAapTOB.

OGyuatompecs TOMKHEI NIPOBECTH CAMOCTOSTENbHBIH MOKCK B ceT MHTepHET
Heo6xonumoii HH(pOpPMaLHH 10 BEIOPAHHOM TeMe, MPOBECTH AHATHTHYECKHUI 0030p u
CPaBHUTEJIbHEIM aHAJIW3, IOATOTOBUTH BBHICTYIUIEHHE HA 5-7 MHUH. ¢ JOKJIAAOM U npe-
3EHTalueH.
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Hymepauust. CTpaHHLBI CIENyEeT HyMEpoBaTh apabekumu udpamu, coomoaas
CKBO3HYIO HYMEpAIMIO [0 BCEMY TEKCTY (THTYNBHBIHA JIACT M OIJIABJICHUE BKJIKOYAIOT
B 00uIyio Hymepauuo). Ha TUTYIbHOM JIHCTE HOMEP HE npocrasiaoT. Homep cTpa-
HUIBI IPOCTABIIAIOT B LIEHTPE HIKHEH 4acTH JIMCTa 6€e3 TOYKH.

TuTyabHBI#H JHCT. B BepXHeH 4acTH THTYJIBHOIO JIHCTA MHIIETCA, B Kakoi op-
rAHM3ALAN BHIMONHSETCS pabora, Aanee GYKBaMH yBETHYEHHOTO KEIIA yKa3bIBacTCH
tin («Kypcosasi paGora») i BapHaHT paboThl, HAXKE B TPaBO# MOJIOBHHE JIHCTA —
uH(OpMALKs, KTO BHINOIHHI K KTO NPOBEPACT pa6oty. B 1eHTpe HUKHEH JacTH TH-
TYJBHOTO JIMCTA THIIETCS TOPOJL H IO/ BEIMOTHEHHA.

Bubauorpadmus
Bubmorpaduueckue CChbUIKH B TEKCTE KypcoBO# paboThl 0OPMIIOTCA B BUIE HO-
Mepa MCTOYHMKA B KBaJPaTHBIX ckobKax. BuGnuorpaduueckoe ONMUCaHUe (B CIHCKE
HCTOUYHMKOB) COCTOMT M3 CNICAYIOMIHX JIEMEHTOB:

OCHOBHOTO 3aTrJIaBHs,

0603HaueHNs MaTepHasa, 3aKIOUEHHOrO B KBaPaTHBIC CKOOKH;

CBE/IEHMIi, OTHOCAIIMXCA K 3arJIaBUIO, OTACNCHHBIX IBOCTOUHEM,

cBefieHU 00 OTBETCTBEHHOCTH, OTAETIEHHBIX HAKJIOHHOHM YEPTOii;

TIpY CCHITKE HA CTAThiO M3 COOPHMKA HMITM TEPHO/IMYECKOTO M3/IAHMA — cBefe-
HE O JOKYMEHTE, B KOTOPOM NOMEUIEHa COCTaBHas 4acTh, OTACICHHBIX JIBYMA
HAKJIOHHBIMY 4EPTAMH ¢ NpodenamMu A0 U NOCIe HUX,

MeCTa M3IaHHA, OTAEJICHHOrO TOYKOH U THPE;

HMEHH M3JaTells, OTACIIEHHOr0 IBOCTOYHEM,

JaTHI W3IaHHA, OTAEICHHOMN 3anATOM.

Ipumepsi (oM. [Tpumeuanue ).

IMPUMEYAHHE

CHcOoK 31eMeHToB 6uborpadH4ecKoi 3akCH COKPAIEH

Kuura, umeromas He 6ojiee Tpex aBTOpPoB:

Maxcumos, H. B. Apxurekrypa OBM H BBIYMCIHTEIBHBIX CHCTEM [Texer]:
yue6. ans Bysos / H. B. Makcumos, T. JI. TlapTeika, U. Y. Tlono. — M.: Undpa,
2005.

Kuura ¢ 4erbipbMs U GoJiee aBTOPaMH, COOPHHK H T. IL.:

MmupoBas XyoxecTBeHHas KyibTypa [Tekcr]: B 2-x 1. / B. A. Dpenrpocc [u
1p.]. — M.: Boicmas mkona, 2005. — T. 2.

Crartbs 13 COOPHHKA:

L{uewnu3ammsa 3anana B 20 seke [Texer] / H. B. Illnimosa [4 mp.] // Vicropus u
KyJIbTyposiorus: y4e0. mocobue i CTyJeHTOB. — M, 2000. — T'n. 13. — C. 347-
366.

CraTbs H3 )KypHaJIa:

Mapreimmd, O. B. HpaBCTBEHHBIE OCHOBBI TEOPUM TOCYAApcTBa M Mpasa
[Texcr] / O. B. Maptsimus // 'ocyaaperso 1 npaso. — 2005. — Ne 7. — C. 5-12.

DJIEKTPOHHOE H3JaHHe:

Cupirasos, Bnagumup Verurorra. Moznens Mockesi [OneKTpoHHbM pecypel:
aneKTpoHHas kapra Mockssl 1 [ToamockoBbs / CHIbIraHOB B. V., Tonmaues C. 1O,
L{sirankos FO. 3. — Bepens 2.0. — M.: Formoza, 1998.
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HUuTtepHer-pecypc:
Berukosa, JI. C. Koncrpykrususm / JI. C. Berukosa // Kyneryponorus 20 Bex. —

(http//www.philosophy.ru/edu/ref/enc/k html).
ITpesenTauus HO/KHA COOTBETCTBOBATH TPEOOBAHKMAM YPTOHOMHKH.

4.6.2 Tembl KypcoBbIX padoT

TTosHbIi nepeyeHb T€EM KypCOBBIX pabOT HNPUBOAUTCSA B y4eOHO-METOAMYECKOM
KOMILJIEKCE.

1. 3aoaua IIpuma-Kpackana (dcaduuviii anzopumm)

JlaHa miockas CTpaHa W B Hei n ropozoB. Hy)kHO coequHUTH BCe ropoza Tee-
(hOHHOM CBA3BIO TAK, YTOOBI 00 mHHA TeneOHHBIX JTMHHHA ObLIA MHHHMAJIBHOM.

VYr1ouHeHue 3agauu. B nexapToBoil cucTeMe KOOPIHHAT MOJIOXKEHHE i-T0 Topoaa,
i=1,...,n, 3amano mapoii koopauuat (x[i],y[1]). d[i,j] - mexapToBo paccTosHue MeXITY
i-bIM TOPOJIOM | j-bIM TOpPOAOM , j=l,...,n. B 3amaye peus umer o TenedoHHOM CBA3M,
T. €. IOAPa3yMeBAETCA TPAH3UTHBHOCTE CBA3H: €CIU I-H TOPOA CBS3AH C j-bIM, a j-BId
¢ k-pIM, TO i-i cBsi3aH ¢ k-bIM.

[TonpazymeBaercs Takxke, 4To TenedOHHbIE THHHA MOTYT Pa3BETBIATHCSA TOJIBKO
Ha Tene)OHHON CTaHLMK, a He B YMCTOM nosie. HakoHew, TpeGoBaHME MHUHMMAJILHO-
CTH (BMECTE C TPAH3UTHBHOCTHIO) O3HAUAET, YTO B UICKOMOM pEIIEHUH He GyAeT HuK-
n0B. B Tepmunax teopum rpados 3amaua [Ipuma-Kpackana BEIJISAIMT CIIEAYIOLIHM
o0pa3zom:

Han rpad ¢ n Bepumnamu; mmHHE pebep 3anansl Marpuuei (d[ij]), ij = 1,...,n.
Haiiti ocToBHOE nepeBO MMHHMambHOH mmuHbL. Kak M3BecTHO, 1€peso ¢ n Bepiuu-
Hamu UMeeT n-1 pedep. OkaspiBaeTcs, Kaxaoe pedpo HaZO BHIOMPATH HKaaHO (JTHIIL
Obl HY BO3HUKAJIH LIUKJIbI).

Anropur™m ITpuma-Kpackana (kpatkoe onucanmue)

B nukine n-1 pa3 genai:

BbIOpaTh caMoOe KOPOTKOE €Ile He BbIOpaHHOE peGpo MPH YCIOBHH, YTO OHO HE
o6pa3yeT LUKII C yKe BEIOPAHHBIMH.

Bribpannbie TakuM 06paszom pebpa 06pasyloT HCKOMOE OCTOBHOE AEPEBO.

Hanuumure nporpammy mns pemenus 3anauu [puma-Kpackana.

2. llughp Uezapa

1Onnii Llesaps 6biy1, AKOGE! MEPBBIM, KTO MPHAyMal cOGCTBEHHO mHMP. Anda-
BHT Pa3sMEILAETCs Ha KPYre M0 4acOBOH CTpenke (PH 3TOM B PYCCKOM andaBuTe, 1o-
cne A uzer b, a mocne S - A). [ina 3aumdpoBku GYKBBI TEKCTa 3aMEHAIOTCs GykBa-
MH, OTCTOAIMMH MO KPYTY Ha 3aJaHHOE YMC/I0 OYKB Jajibliie [0 YacOBOM CTPEIIKE.
Ecim, ckaxem, casur Ha 3, To BMecTO i-if ucnonssyercs (i+3)-s1 Gyksa, HanpuMep,
BMecTo A mamercs I a smecto S numierca B. Ilpu pacmmgpoBke HaoGopoT GepyT
OykBy Ha 3aaHHOE YMCIO OYKB GIIoKe, T. €. IBUrasch MPOTHB YaCOBOM CTPEINIKH.

Mlugp Lesaps pacmmdpposats serko. M3sectHs BepostHocTH Gyks plil,i
=1,2,...,n, B a3bike coolmeHus ( n - yucsio Gyks B angaBHTe). TTOJCYNTAEM YACTOTHI
Oyks f[i] B sammdposanroM coobmennn. Ecnu oHO He OYeHb KOPOTKOE, TO f[i]
AOTKHBI CPABHUTENIBHO XOPOLIO cornacosbiBathea ¢ pli]: f[i] = p[i-s] wia mexkoropo-
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ro CIOBHra S. 3aTeM HauHeM jenarh nepebop mo capuram. Korja caBur He yrajaas,
obmmee pasmune mexay pli] u fli+s] , pasroe D(s) = S | p[i] -fli+s] | (cymmmupoBanue
Gepercs mo BeeM 1 0T 1 10 n), GyAeT BEJIMKO, @ KOTAa CABUT yYrajiaH - Majo.
Munnmuzamus D(s) no Bcem s = 1,2,...,n naet Kmod K pacmmdposke xoaa Le-
3aps.
Harmmmmre 1 ucrsiTalite mporpamMmy Banoma mmdpa Liesaps.

3. Hzpa Ku3np

Oro urpa co3aana B 1970 r., ee aBTop - anrmiickuii marematuk J[x. Konsei
(Conway). B 3T0ii urpe napTHep He HyXEH - B HEE MOXHO MrpaTh OIHOMY. Bo3HH-
KaIOIIME B MPOLIECCE UTPhl CUTYALlMK OYEHB NTOXOKH Ha PEAJIbHBIE MPOLECChI, POHC-
XOJIALIME IPH 3aPOKACHHUH, PA3BUTUH H THOENH KOJIOHHH XKUBBIX OPraHU3MOB.

I[Ipasuna urpsl. Boo6pasute GeckoneuHoe moje, pasfeneHHoe Ha kieTkd. Ha
KaXkI0M KJIETKE TMOJs HKHBET, POIKAAETCA WIH MOTHOAET XUBOTHOE. DTO 3aBHCHT OT
ycnosuit Cpefisl, T. €. OT TOTO, CKOJNBKO coce/ielfl y Hero Ha OmiKaWImmMx BOCBMH
KJIETKaxX (YETHIPEX MO CTOPOHAM M YETBIPEX IO YIJIaMm).

JlecTBYIOT TpH TpaBUIIa CYLIECTBOBAHUS KHBOTHEIX:

1. Kaxzaoe *HMBOTHOE, y KOTOPOTO IBAa WIH TPH COCEMA, XUBET U COXPAHAETCA
JI0 CJIEIYIOIIErO OKOIEHHUS.

2. KusoTHOE morubaer, eciu y Hero Goiee HEXenH TpU cocena (0T HeIOCTaTKa
MECTa), COBCEM HET COCEAEH MM TOJILKO OJHMH cocel (OT OXMHOYECTBA).

3. Korga paaoM ¢ Kakoi-HuOyp KIETKOH €CTh TPH JKUBOTHBIX (COCEna), TO Ha
ATOH KJIETKE POXAAETCS HOBOE JKUBOTHOE.

4. BaxkHO MOHATH, YTO KHBOTHBIE MOruOAIOT M POXKAAIOTCS OAHOBpeMeHHO. OHU
00pa3yroT OZHO MOKOJIEHHe. 3a OJHH XOJ B MIPe B COOTBETCTBHH C YNOMSAHYTHIMH
MPaBHJIaMH OCYILECTBISIETCA MEPEXO0]] OT OAHOTO NMOKOJIEHHSA K JPYTOMY.

Jix. KoHBeil pexkoMeHIyeT ciemyroluit cnocol ocyliecTBneHHs XonoB (TpU
HAJIMYMH KJIETYATOH JOCKH H KOCTOYEK ABYX LIBETOB):

1) Hauate ¢ KenaeMoil KOH(Hrypauud (KOJMOHMH XHBOTHBIX), COCTOSIIEH H3
YEPHBIX KOCTOUEK;

2) HaiiTH BCE KOCTOYKH, KOTOPbIE JODKHBI MOTHOHYTh, M HAa KAKAYID M3 HHX
OJETH IO OJHOM YEPHOM KOCTOUKE;

3) HaliTH Bce cBOOOAHBIE KJIETKH, HA KOTOPHIX JO/DKHO POIJHUTHCH KHBOTHOE, H
MOJIOXKHTB HA HUX TI0 OHOW 6esoi KOCTOUKE,

4) ynanuTh ¢ TOCKH BCEX MOTHOLINX XXUBOTHBIX (T. €. CTONOHKKA H3 IBYX KOCTO-
YeK), a HOBOPOXICHHBIX (OeNble KOCTOYKH) 3aMEHHTh YEPHBIMH. BBINIOJHUB 3TH
oTiepaLyH, T. €. MOCJie MEPBOro X0/Aa, MOMYYHM BTOPOE MOKOJIEHHE., AHATOTHYHBIM
00pa3oM MPOMCXOIUT W BCE OCTAJbHBIE XOIbl B WUrpe. Tak MOJy4aioTCs BCE HOBbIE
MOKOJICHHMS.

Tema. Hamuimmte nporpaMMy, MOZETHPYIOIIYO KomoHHIO Yu3uu. McXoaHbIMH
JAHHBIMH CIIY)KHT Ha4YaJIbHOE PACIONIO)KCHHME JKHBOTHBIX (3aJaHHOE II0JIb30BATEIIEM
WM TIOJy4aeMoe cliyuaifHO - peanm3oBarh 00a ciiydas), a B Ka4ecTBe pe3yJibTaTa
HY’KHO MOJIYYHTh BHJ CBEPXY B rpa)iueckoM PeXHME BCEX OKOJIEHHUH KOJOHHUH.

HexoTopble KOJOHHH pa3pacTaloTCs HEBEPOSATHBIM 00Pa30M IPH BECHMa CKPOM-
HBIX HayalbHBIX pasmepax. EcTe apyrue KONMOHHH, KOTOpbIE MEIJIEHHO TepeMera-
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IOTCS 110 NMYCTBIHE, MEPEX0asd Ha BCE HOBbIE U HOBBIE TeppUTOpHH. Baia nporpamma
JoskHa oOpabareiBaTh GopLIne KOJOHHH 0€3 Ype3MEPHOM TpaThl NaMATH HIIH Bpe-
MeHH. MHOrOKpaTHbI# MpOCcMOTpP OOJBIIOr0 MacCHBa JUIA MOCTPOEHHS CIEAYIOLIMX
TIOKOJICHHIA - 3T0 OaHAIBHBIN MOAXOJ, 31€Ch XOPOIIHi MporpaMMHUCT BeIOpa Ov1 60-
JIee SKOHOMHYHBIE CTPYKTYPHI JAHHBIX M aJTOPHUTMbI. Bam, BO3MOJMKHO, 3aX0Y€TCA
HCNBITaTh KaKOM-JIMO0 METOA, OTCNEKHBAIONIMH TONBKO 3aHATHIE KBaapaThl. B mpo-
rpamMMme Hesb3s OTpeienTs GeckoHeuHo Gonbiioe mose. JJommkHO XBaTaTh Mojs He-
KOTOPO# M3BECTHOM BeNMWYMHBI m*n. UTO A€NarTh, €CIiM BOMIONHSA JOCTHUIAET TPaHHI]
nojis? OauH M3 BO3MOXHBIX BBIXOAOB - MpepBaTh 3BONMIOLKIO. OJHAKO SBOIOLHS
Morsia Obl MPOHOILKATBCHA, €Cii Obl MBI YCTPAHWJIM I'PAHMLIBI MOJSA: COSAUHHIN OB
mo0bie 1Ba TPOTHBOMOJIOMKHBEIX Kpas MO, 3aTeM KOHIBI MOJYY€HHOTO LIFJIHHIpA.
TonyuernHas durypa, umeromas c¢opmy OyOnmuka, HasbiBaercs Top. Hcmonbsyiite
9TOT MOAXOX B BalIei mporpaMme (s 9TOr0 JOCTATOYHO OoNee aKKypaTHO OTpee-
JIATH COCeNel KIIETKH, HaXOoAsImecs Ha kpawo nmons). Mctopus konoHun XXusHp 3a-
94apOoBBIBAET, E€CITH €€ NMpPocMaTpUBaTh Kak (HIbM, HO OHa Gyzer eme Gonee yBreka-
TeNbHEH, €Ci MpeacTaHeT B IBeTe. Kaxaoi KieTke MpH pOXIACHUH MOKET OBITh
TIPUIUCAH HEKOTOPBIH LIBET, ONpeNeseMBIif, BO3MOKHO, €€ MOKOJIECHHEM MIIH TeHa-
MH, TEpeJaHHBIMH € POIUTEIAMHE.

IIukinueckre, HO MPH 3TOM JBHXKYIIHECS KOJOHHH (2 TAKHX HEMAJIO) BEJIHMKO-
JIETIHBI B CBOEM CBEPKAIOLIEM MHOTOLIBETHOM Hapsije.

4. Conneunan cucmema

Tema: mporpaMMupoBaHHE aCTPOHOMHYECKOM MOMIETH CONHEYHOH CHCTEMEI.
Mozens onuceiBaer Conune u nnanetsi Mepkypnii, Benepy, 3emmo, Mapc u ux
crytHUKH. [Iporpamma pabortaer ciemyrommm ofpasom: Ha 3kpaHe m300paxaercs
CorHile M MTaHETHI CO CBOMMH CITyTHHKAaMH pacrioiararotes Bokpyr CoHIIa Ha CBO-
HX acTpoHOMH4YeCKMX MecTaX. [lnaHeTsl HaumMHAOT Bpamarthes Bokpyr ConHua mo
CBOMM OpOHTaM € NMPaBHJIBHBIM COOTHOLICHHEM CKOPOCTed. B T0 ke BpeMs cryTHH-
KH Ha4YWHAIOT BPALIATHCS BOKPYr CBOMX IUIAHET IO TPAEKTOPHAM, CKJIAJBIBAIOIIMMCS
M3 IByX BPAlATE/IbHBIX ABM)KEHHHN: BPALIeHHE M1aHeThl BOKPYr ConHLa M BpaleHne
CMYTHHKA BOKPYr IUIaHeThl. YToObl 0GOGIIMTH ONpeeneHHsi pasHbIX HEOECHBIX,
onpenemute 00beKT Tbody. Ilnamersl m cryTHHkH Tak e, kak ¥ ConHue, - 9T
HeOecHble Tena. Mix Hano ompenenuTs kak o0bexTh-Hacaenaukn ot Tbody. O6bek-
THI-HAC/IEIHAKH J0IDKHBI COAEPkKATh MOJIA: |)TeKyIme KOOPAMHATEI Tena; 2) LEeHTp,
BOKpYT' KOTOPOrO TeNo Bpaiuaercsi; 3) paauyc OpOMTHI;, 4) COHCOK CIYTHHKOB; 5)
CKOPOCTb BpallleHHs; 6) pa3mep; 7) LBET Tea.

Bpaiwenue kak miaHeT, Tak U CIyTHHKOB BOKPYT LEHTPAJIbHOTO Tena MPOUCXO-
AT MO OJHHM M TEM K€ 3aKOHOM MpPHUPOALL JIns MiaHeT TeIoM, BOKPYr KOTOpOro
OHHM BpamaoTCs, ABysercs CoNHLE, a MUl KaXKIOro CIlyTHHKA HEKOTOpas IUIaHeTa.
Oro sBuaKeHME A5 BeeX HEGECHBIX TeJl MOXKHO ONPEENHTh OAHUM METOAOM - Bpa-
matica! Fines METona COCTOUT B OCYIIECTBIICHHH ABHXXEHHA TeJa HAPALIMBAHAEM YT~
JIOBOTO TiepeMelenHs ¢ maroM B 10 rpagycos.

Hepemememae KaXa0ro Tejaa BBIYHUCIAETCS B BUAEC OTHOCHTEIBHOM BCJIHUHHEI,
3aBHCAIIEH OT 3HAY€HHs €ro CkopocTH. [TpH KaXkIoM M3MEHEHMH YTIIIa BBIYHCIISIOTCS
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HOBbBIE KOOPAUHATDI TIOJIOKEHUA TEJ1a. Kaxmad niaHera, HauaB BpamaTbC: J0JDKHA
3aMyCTUTh COOTBCTCTBY!'OLII,Hﬁ METOJ BpalleHus UL CBOUX CIYTHHKOB.
OTHOCHTEIBHBIE MApPaMETPhl A INIAHET W CIIYyTHUKOB

Hazsanue Pamuyc Ckopocte  Pazmep
Mepxypuii 58 0416 3
Benepa 108 0.416 3

3emns 150 0.1 6

Mape 228 0.053 4

Jlyna 15 13 2
®oboc 7 114.4 1

Jletimoc 12 304 1

5. Muoxcecmeo Manoenvopoma

B Kuwure pexopioB ['HHHeca caMbIM CJOMNHBIM MaTeMaTHIECKUM 00BEKTOM
HA3BAHO MHOXECTBO Manaens6pota. OTO MIOCKOE MHOXKECTBO ABIACTCA ADPKHM
npuMepoM ¢pakrana.

DpaKTaITBl - 3T0 MATEMATHYECKHE OOBEKTEL, IMEIOLIHE ApOOHYIO pa3MEPHOCTD B
OTJIMYME OT TPAAMIHOHHBIX TEOMETPHUYECKHX UTYD LIEN0# pa3sMEpHOCTH (HampuMep,
OJIHOMEPHBIX JMHMA WIH ABYXMEPHBIX noBepxHocTer). Ppakransl - 3TO HEYTO
Gonbile, YeM MaTeMaTHueckuii Kypbes. OHH AaioT 4pe3BBIYAHO KOMIIAKTHBIH CTIO-
c06 OmMCaHus OGBEKTOB M mpoleccoB. MHOrue CTPYKTyphl 0OMajalor dynnames-
TATBHBIM CBONCTBOM T€OMETPHYECKOH PEry/sSpHOCTH, M3BECTHOH KaK WHBapHaHT-
HOCTh IO OTHONIEHWIO K MacmTaby, wii camononobue. Ecnm paccMaTpuBath STH
0GBEKTH B PA3THYHOM MaciuTabe, TO MOCTOAHHO OGHAPYXMBAKOTCA OJHK H TE IKE
(yHIaMeHTaNbHEIE SEMEHTBI. OTH TOBTOPSIONIMECS 3aKOHOMEPHOCTH OTIPEZeNsIOT
Ipo6HYI0, WTH (PPAKTATBHYIO, PaSMEPHOCTb CTPYKTYPHI. B npupoze Bce (paKkTaabHO:
obnaka, u3pe3aHHas JTMHUS M0GEPeNbs, KPOMKA JIHCTA, HEPBHBIE U KPOBAHBIC COCY/IbI
UT. I

M=uoxecTBo Manaens0poTa OMMCHLIBAET MOBEACHHE NHHAMMYECKOro mpouecca,
OMpE/IE/IEHHOTO HA KOMILIEKCHBIX YHCiIaX GopmyioH z(n+1) = z(n)*z(n) + ¢. (1)

OnuiueM aarOpUTM MOCTPOEHHSA OKPAIIEHHOrO B YEPHBIH IBET MHOKECTBA
Manens06porta ¢ OKpPY)KEHHEM, PaCKPalICHHBIM B Pa3HBIC LBETA. Jlnsa npou3BOIBHO-
ro KOMIUIEKCHOTo umcna ¢ = X + i*y nonoxum z(0) = 0 ¥ ycTpoMM HMTEpauHIo 1o
dopmyse 1. MakcHMaIbHOE YHCIIO HTEPAIHi Max =150. /Ina nocnexoBaTeabHOCTH
z(n) UMEIOTCS ABE BO3MOIKHOCTH:

1. Unciia CTAHOBATCA BCE OOMBIIMMH U GOJIBIIAMH, CTPEMACH K OECKOHEYHOCTH.

2. TouKM HAXOMATCA W MPOAOIKAIOT OCTABATHCS HA PACCTOSAHUM MEHBIIMM 2 OT
0.

Tak BOT, MHOXKECTBO MaHaens0poTa - 5T0 MHOXKECTBO TEX YMCEN C, /LA KOTO-
PBIX BBHIMOJHAETCA BTOPas BO3MOXHOCTb. I'paHHMIa MHOXKECTBA CHJIBHO HM3DE3aHHA.
[pydeM TIOJI JTYNOH OHA BHITIIAJMT CTOIb XK€ H3IOMAHHOH, Kak U 6e3 Hee. OHa Hano-
MHHAET JIMHUAIO MOPCKOTO Oepera, MHOTHE €CTECTBEHHBIC TPAHHIIbI, KOTOPBIC CTaHO-
BATCA TEM JUTHHHEe, ueM Oojee MeJKuil MaciuTald MCrojb3yeTcs IS HU3MEpEeHHH.
OnHOM M3 XapaKTepPHBIX OCOOEHHOCTEH 5TOM rpaHuMubl SABIAETCA €€ camomnonobue.
Eciu B3rIAHYTh Ha OGOH M3 €€ IOBOPOTOB HMIIM 3aIMBOB, TO MOXKHO OOHAPYHKHTD,
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YTO OJlHA H Ta Xke (opMa BCTPEYALTCA B PA3IMYHBIX MECTaX H MMEET Pa3Hbie pa3Me-
PHI.

B nporpamme kaskzast TOUKa (IIMKCENb) SKPaHa MPEeACTABIIAET COOTBETCTBYIOIIEE
KOMIUIEKCHOE urcio ¢. Ecmu uncno Max yBenuuuTh, TO rpaHuIia MHOMKECTBA ONMPE-
JEJTATCA TOYHEE, TaK KaK JUld HEKOTOPBIX TOYEK C MOCNENOBATENBHOCTH Zz(n) yHayT
BCé-Taku Ha OeckoHeuHOCTh. Bee Toukm MHOXecTBa MaHzens6pora oTMETHM yep-
HBIM IBETOM. [IJ1sl BCeX APYruX TOYEK ¢ COOTBETCTBYIOMIAA MOCIEAOBATENBHOCTH Z(1)
YXOOMT Ha GECKOHEYHOCTb, NPHYEM CKOPOCTH YXOAA OLEHHBAETCS COOTBETCTBYIO-
MM LBETOM TOYKH C, NPOMOPLHOHAIBHBIM KOJIHYECTBY MTEPALMi, JOCTaTOYHBIM
st Toro, 4To6sl z(n)*z(n) crano Gomswum 4. Beero uenonb3yercs upeToBas NajiHT-
pa u3 16 usetos u Tak Kak Max-1 3HauuTensHO Gonbire 15, To nBeTa nEpHOAMYECKH
nosTopsioTca. Okpacka BHEITHOCTH MHOXeCTBa Manugens6pota nos3sosiser Gonee
TOYHO YBHIAETh 'PAHHUILY MHOXKECTBA.

MuosxectBo Manaens06poTa CTPOHTCS B HPAMOYTOJNIBHHKE C KOODAMHATAMH
xmin= -2.25, xmax=0.75, ymin=-1.5, ymax=1.5 (. e. mukcens ¢ koopaunatamu (0,0)
NPEACTABIIAET KOMIIEKCHOE uHeno -2.25 + i*1.5 ). [IporpaMma Ao/mKHA MO3BONATH
TMOJIb30BATEIII0 MEHATh KOOPAMWHATEI BEPILHH NPAMOYTOJIBHHKA, YTOOBI MOYKHO GBLIO
u300pasiTh B yBETMUEHHOM BHJIE OTAENbHEIE (hparMeHTsl MHOXKeCTBA Mauaenb6po-
ta. Tak kak MHOXeCTBO Manens0poTa CTPOHUTCS AOCTATOYHO MEICHHO, TO HEOO-
XOMMMO MPEIyCMOTPETh BO3MOXKHOCTh 3alMCH CO3aBAaeMOro H306paxeHus B (aiin.
Takoii ¢haiin mpocTO XpaHMT LBETa Beex MMKcened skpaHa. HeoGxoamma Tak ke
BCIIOMOraTe/bHasA MpOrpamMMa, KOTOpas Cpa3y K€ H3BJIEYET NPEABAPHTENBHO CO-
3paHHOe m300pakenue u3 (haita M H300pasuT Ha JkpaHe. [[MHAMHYECKOE H3MEHEHHE
LIBETOBO} MAUTPBl B LHMKJIE MO3BONMT MONY4YHTh (ONiee KPacouHbie M300paXKeHHs
MHOxecTBa Manaens6poTa.

6. Iepenoc cnos

Kak rokasbiBaioT MHOIOUHC/IEHHBIE IKCIIEPHMEHTBI, Pa3OHEHHE PYCCKOro CIOBA
Ha YacTH /Ul NMEPeHOCca C OJHOH CTPOKH Ha JPYryio ¢ GOMBIIONH BEPOATHOCTHIO Bhi-
NOJHAKOTCA NPABUIIBLHO, €CITH MOJIB30BATHCA CIIECAYIOLIHMH IPOCTHIMH NIPHEMAMH:

1) JIe uayime noapsa rIaCHBIE MOXHO Pa3AeluTh, €C/H MEePBOH U3 HUX MpPE-
LIECTBYET COrNIacHas, a 3a BTOPO#H naet XoTs 6b1 oxna 6yksa (Oyksa i mpu 9TOM pac-
CMaTpHBAETCs BMECTE C NMPEAUIECTBYIOMIEH IIIaCHOM KaK eIMHOE TENOe).

2) Jlee maymme MOAPAA COTJIACHBIE MOKHO Pa3/ElHTh, €CIIH TEPBOH M3 HHX
TNIpEIIECTBYET IJIacHad, a B TOH 4acTH CJIOBA, KOTOpas HIAET 32 BTOPOM COTNIacHOM,
MMEETCs XOT Obl O/tHA ryacHas (GyKBBI b, b BMECTE C MPEAIECTBYIOWIEH COMIAcHOM
PaccMaTpHBAIOTCA KaK AWHOE LEN0E).

3) Ecnu He ynaetcs npuMEHHTBD yHKTHI 1), 2), TO ClleqyeT nonbITaThes pa3buThb
CJIOBO TaK, 4TOOBI NepBas 4acTh coaepikana Gosnee yem OmHy OYKBY M OKAHYHBANACH
Ha I71aCHYI0, a BTOpas cozepxkana Xots Obl OIHy riacHyro. BepostHocTs npaBuibHO-
ro pa30MeHHs yBETHYMBAETCS, €C/IH MPEABAPUTETHHO BOCIIONB30BATECA XOTH 6bl He-
TIOJTHBIM CITMCKOM TPUCTABOK, COAEPIKAIUMX TIIACHBIE, M TOMBITATECA MPEXKAE BCErO
BBIJIEJIUTD M3 CIIOBA TAKyIO IPHCTABKY.

Jlan TekcT Ha pyccKOM s3bike. BhIMOmHHTH (popMmaTHpoBamHe ero CTPOK TIO
JUTHHE ¢ TIOMOILBIO MEPEH0Cca CIIOB.

19



7. Mopckoii 6oii
Ha none 10 Ha 10 no3uuuil cTOAT HEBHIUMBIE BPAKECKUC kopabnu: 4 xopabisa

110 OJTHO# KJIeTKe, TpH Kopabuis Mo 2 KIeTKH, 2 kopabs mo 3 wkinerku, 1 xopabnb B 4
xtetkn. [To3HIAM yKassiBaloTCs pycckuMu Gyksamit OT A /10 K (mo ctpokam) u -
pamu ot 1 z10 10 (1o cronGuam).

Koudurypauus u mMOJI0KEHHE kopa6rieii Ha mone BeIOMPAIOTCA ¢ MOMOIIBIO 1aT-
upKa caydaiHbIX uncen. Ecim KieTka kopabns yrajaHa HrparoliM BEPHO, OHA OT-
MEUaeTCs KPECTHKOM; B [IPOTHBHOM CJTy4ae TOUKOH.

HanwcaTs nporpamMmy JUIs MIpbl TIPOTHB KOMIBIOTEPA B OJIHOCTOPOHHMH MOp-
cKoii 6oii.

8. JTuneiinvie (hpaxmansl

OpaKTabl - 3T0 MATEMAaTHIECKAE OOBEKTHI, HMEIOLIHE nApoGHYIO Pa3MEPHOCTh B
OT/IMUHE OT TPAAMIFOHHBIX TEOMETPHIECKAX (UIyp /ol PasMEPHOCTH (HanpuMmep,
OJTHOMEPHBIX JIHHHH WJIH [IBYXMEPHBIX nosepxHocTed). Opakraisl - 3TO HEYTO
Goblle, YUEM MAaTEMaTHYECKHI Kypbe3.

OHH [AI0T 4pPE3BHIYANHO KOMMAKTHBIH CMOCOO OMHCAHMA 00BEKTOB M MPOLEC-
coB. MHOrHe CTPYKTYphl 06/1aaloT (pyHIaMEHTaNIbHBIM CBOHCTBOM reoMeTpHYECcKOi
PeryIApHOCTH, W3BECTHON KaK WHBAPHAHTHOCTb IO OTHOLICHHIO K maciraly, Win
camononob6ue. Ecnu paccMmatpuBaTh 3TH OOBEKTEL B Pa3IMUHOM macmrabe, T0 mo-
CTOAHHO OGHAPYKUBAIOTCS OJHH M Te iK€ (QyHIAMEHTANLHBIC JJIEMEHTBI. OTH NOBTO-
PSIOIIHEC 3aKOHOMEPHOCTH ONPENENAIOT APOOHYIO, HIH (hpakTanbHyIO, pa3sMep-
HOCTH CTPYKTYphI. B mprpoze Bce dpaxranbro: obnaka, H3pe3aHHas JTMHUSA nobepe-
’bsl, KPOMKA JIACTA, HEPBHBIE W KPOBSHBIE COCYIBI M T. [I.

HekoTopbie u3 (HpaKkTaioB HA3bIBAKOTCA JTHHEHHBIMH, NIOTOMY YTO CTPOATCS ©
NOMOMIBIO MHEHHbIX (adpuuubIX) Mpeobpasosanmii mwiockocTH. Takue mpeobpaso-
BaHHs H306paKEHHe MEPEMEIIAIOT, CHMMAIOT, OTPAKAIOT, BPAINAIOT H TPaHC(opMH-
pPYIOT MPOHM3BONBHBIM 00Pa30M MpPH YCIOBHH, YTO NPAMBIE JHHHH HA H300paKeHHH
OCTAIOTCS MPAMBIMH IOCIE MPeoOpasOBaHMs.

OnucsiBas ¢pakTaisl HOcpeacTBoM addUHHBIX MPeoOpasOBaHMi, MBI MOMKEM
3HAYMTENBHO YMEHBIIHTE KOJMYECTBO IaHHBIX, HEOOXOAMMBIX JUIA Mepenayn u3o0-
pakeHHs TIO TMHUAM CBS3H WM JUIA XPaHEHHs €ro B MaMATH KoMmnbiorepa. CrioxHas
¢opma, TonobHas (opme JTMCTa MANOPOTHHKA, MOXET ObITh TOJHOCTBIO OMHCAHA
JIMHEHHBIM AITOPHTMOM, OCHOBaHHBIM JIMIIb Ha 28 YHCIIOBBIX MapaMeTpax. 3amMeTuM,
YTO MPEACTABIEHHAE TOTO K€ JIMCTa B TOYEUHOM BHIE, KAK TENEBH3MOHHOE M300pa-
*EHHE, TPeOyeT HECKOIBbKO COTEH THICAY YHCIIOBBIX BETHUHH.

AJIropuT™ NOCTPOCHUSA TUHEHHBIX (PpaKTanos.

Addunnoe npeobpasoBaHue €BKIMIOBBIX KOOPAMHAT 3aaeTCA ¢ MOMOLIBIO
NBYX JIWHEHHBIX YPABHEHHIH:

Xx_=ax+tby+te

y =cx+dy+f

Jlns mocTpoenus (paKTaia noCTyNaioT CAEAYIOIMEM 00pa3om:
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Bhi6HpaeTcs HECKONBKO a(pMHHBIX MPe0Opa3sOBaHMi U KaXAOMY npeobpazoBsa-
HMIO COTOCTAB/IAETCA HEKOTOpas BEPOSTHOCT €TI0 HCMONMb30BaHus. Bun abunHbIX
npeo6pasoBaHuii, HX KOJTHYECTBO M BEPOATHOCTD 3aBUCAT OT KOHKPETHOIO ¢dpakrana.

Tak, HanpUMep, /IA JIKCTA MANOPOTHHKA MCTONB3YIOTCs 4 npeobpa3oBaHus:

a b c d e 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

i

Bepercs HauanbHas TouKa ¢ koopauHatamu X = 0 u y = 0. 3aTeM NpUMeHAETCA
OHO W3 JAHHBIX TIPeoOpa30BaHuii KOOPAHHAT UTA OTIPEETEHHS HOBBIX 3HAUCHHH H,
KaKoe WMEHHO Tpeo0pa3oBaHue NMPHMEHHTH ONpPENENAETCS CyuakiHbiM 00pasom B
COOTBETCTBHH C 3aJaHHOH BEpPOATHOCTHIO . IlonyueHHas Touka M300paxkaeTcs Ha
IJIOCKOCTH LBETOM CBS3aHHBIM ¢ MPUMEHEHHHIM MpeoOpa3soBaHHEM. DTOT MPOLECC
MOBTOPAETCSA IOCTATOYHOE YHCIIO Pa3, MOKA HE MOCTPOUTCA JOCTATOYHO PEaNUCTHYC-
ckoe u3o0paxenue. UtoObl n300paxkeHHe ynayHo OBUIO PAacmoNOKEHO HA SKpaHe
HY’KHO 3a/1aTh JIOTHYECKUH SKpaH - B Cllyyae JIMCTA NANOPOTHHKA !

no ocu X ot -4 10 0

o ocu y ot 6 o 10

3ameHa 3HaueHMi KOI(P(HUHEHTOB b ¥ C JUTA JMCTAa MANOPOTHHKA BO BTOPOM
ypaBHeHHH c00TBeTCTBEHHO Ha 0.06 u - 0.06 yBe MUMBArOT KPHBU3HY CTeOJIA Marno-
porHuka. 3amena ux Ha 0.02 1 -0.02 - yMeHbIIAIOT KPHBU3HY. ECIM HCKIIIOYHTS Tep-
BOE YpaBHEHHE, TO MPOMAAaeT cTebenb.

[MporpamMma ZOJKHA CTPOMUTH HECKOMBKO (PPaKTANIOB,

9. OonomepHbie KNemo4Hble agmomantsl

PaccMOTpPHUM KJIETKHM, PACIOJIOKEHHBIE BAOMb mpsiMoi. Kaxcias u3 KIeTok Mo-
xer umerb cocrosiHue 0 wim 1. Ha xaxaoM mare mo BpeMEHM HOBOE COCTOSHHUE
KJIETKH BBIUHMC/ISAETCS M3 CTApPOT0 COCTOSIHHS KJIETKH M COCTOsIHHE €€ cocenmeii. Ha
9KpaHe KaXIblii FOPU30HTANBHBIN DA MOKa3bIBAET COCTOSHHA KIETOK C MOMOLIBIO
COOTBETCTBYIOIIEr0 [IBETA B OYEPENHOH MOMEHT BpeMeHH. BpemMeHHas ocb HMIET
CBEPXY BHH3 M KaX<Ibld PAL BBIYMCIIAETCA HAa OCHOBE MpeABIAyINero psaa. Pazmuu-
Hbl€ KIACChl JIMHEWHBIX KJICTOYHBIX aBTOMATOB MOTYT OBITh ONpEAENICHbl B 3aBHCH-
MOCTH OT TOrO, KAK MHOTO Pa3jiHuHbIX 3HAUeHHUH (COCTOSHMI) KJIETKa MOXET UMETh
(k), 1 kak MHOTO cocelel Ha KaXKIOi CTOPOHE KJIETKHM MCIOJNB3YIOTCS NPH BHIUKCIIE-
HMM HOBOro coctosausa ®. TlpaBuna i ONPENENEHHs CIEAYIOLIEr0 COCTOSHHSA
KJIETKH HCIOJIb3YIOT CYMMY COCTOSHHMM caMOM KJIETKM M KieTok-cocenei. Cymma co-
CTOAHMI 0TOOpaXkaeTcsl MPAaBHJIOM Ha HOBOE cocTosHMe KieTkd. Ecmm k=2, r=1, To
TOJIBKO OJiKalIie COCeNH KIETKH MCHONb3YIOTCA. ECin Kakaas W3 KIETOK UMEET
cocrosiaue 1, To makcumanbHas cymma 1+1+1 paBHa 3 1 cyMMa MOXET MEHATBCA OT
0 no 3, 1. e. umeem yeTbipe BenHuHHBL. [103TOMY MpaBHIO NMpeoOpa3oBaHHSA MOXHO
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3a1aTh ¢ MOMOINBIO CTPOKH M3 YeTbipeX ABy3HauHbix wup. Hanpumep, mpasuio
1010, Haunsas ¢ npasoit wupsL, 3axaeT orobpaxenue cymms 0 -> 0, 1 -> 1,2->0,
3 ->1 (TaknM 06pa3oM, eCli CyMMa PaBHa 2, TO HOBOE cocTosHue pasHo 0). [l k=2
u r=2 KaXaas KiieTka (Ha SKpaHe OHa M300paKaeTcs MAKCENEM) HOBOE 3HAUCHHUE MO-
JIydaeT B 3aBUCHMOCTH OT 3HAYCHHUH JBYX COCEIHHX KIIETOK C Ka)KJI0H CTOPOHBI. Co-
OTBETCTBYIONIHE NMPABHIA JOMKHBI UMETh 6 JBy3Haunbx mu¢p. Ecmm k=3 n =1, To
Kakaast KieTka MoXeT umeThb 3Hauenwe 0, 1 wmm 2.

VUKTHIBAETCS TOJNBKO €AWHCTBEHHBIH COCEN C KaXK[IO¥W CTOPOHBI, MOITOMY pe-
3yJIbTaT NpeoBpa3oBaHys 3a/1a€TCs MPaBUIOM U3 7 uUp U T. I,

HanummTe nporpaMMy /Ui NOCTPOSHHS JIMHEHHBIX K/IETOYHBIX aBTOMATOB Clie-
myromux knaccos kr = 21, 31, 41, 22, 32, 42.

k T KOJIHYECTBO MpHMEP TIPaBUIA

uudp B nMpaBHIe

2 1 4 1010

3 1 7 1211001

4 1 10 3311100320

2 2 6 0110110

3 2 11 21212002010

4 2 16 2300331230331001

HauanpHas ¢TpoKa 3aaercs 1160 cnyyaiiHeiM 00pa3om, TH60 MoJIb30BaTENEM.

Kak BeayT cebs KieTouHble JIMHEHHbIE aBTOMAThl? IIPOMCXOMUT /1M Mepexoa K
OJHOPOJHOMY COCTOSHHMIO HE3aBHCHMO OT HauaibHBIX AaHHBIX? CyINECTBYIOT JIH
KJacChl aBTOMATOB C JIOKAJIW30BAHHBIMH CTAI[HOHADHBIMH WM MEPHOAMYECKUMH
koH(Qurypauuamu? ECTh nM aBTOMAaThl ¢ XaOTHYECKUM BPEMEHHBIM TOBEJICHHEM?
EcTh JId aBTOMATHI, KOTOPBIEe BeayT ce0s MO PasHOMY NP Pa3IMYHbIX HAYAJIbHBIX
naHHbeIX? Heo0X0auMo OTBETUTE HA 3T BOTIPOCHI.

10. Huxceneprolit KanbKyaamop

Hamucats mporpammy, KoTopas Obl BRIYHMCIANA apU(METHUYECKOE BhIPAXKEHUE,
BBEJCHHOE C KIaBHATyphbl. ApU(METHIECKOE BRIPAKEHHE MOKET COAEPIKaTh YKCIa (B
TOM YHCIIE€ H B SKCMOHEHLHaNbHOH (opme, Hanpumep 1.2e-10), cumBonsl apudmeTH-
YeCKUX omepanuii, ckoOku, GyHKIMA CHHYyca, KOCHHYCa, TAHT€HCa, orapudma, 3Kc-
TIOHEHTHI.

Pa360p apud)MeTHIECKOTO BBIPAKEHH PEKOMEHAYETCA MPOBOJHTH CJIEXYIOLIAM
o6pa3om. Co3naercs pekypcuBHas ¢yHkuus gettoken(). B 3aBucumocTH OT Tekyero
CHMBOJIa BXOZHOM CTPOKH OHA MPOU3BOIMT CIIECAYIOLIHE NCHCTBHS:

+, -, /, ¥ = gettoken(); BBITIONHUTH OTEPALIMIO

rdpa —> MONOKATH B CTEK HHPPY

( — gettoken(); mporycTHTS )

CHMBOJT —> BBISCHHTB 4TO 3a (pyHKIMs; gettoken(); BBIYUCIHTH 3HAUCHHE
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5. METOJUYECKHE YKA3AHUSA 1A OBYYAIOHIUXCH
IO OCBOEHHIO JUCHHUILTAHBI

JIeKIMOHHBIH Kypc GasMpyeTcsi Ha ITACCHBHOM MeTOAe 0OydeHHs, peali3yro-
[[[eM TPaJHUIHOHHYI0 00BACHUTENBHO-HILTIOCTPATHBHYIO 06pa3oBaTenbHy0 TEXHOIIO0-
MO, B paMKax KOTOpO# coOydarolifecs BbICTYNIAlOT B POIM clymaTenet, BOCIpH-
HUMAIOIIMX Y4YeOHBIA Marephal, ¥ YYacTBYIOIIMX B JHCKYCCHAX H 3KCTIpecc-
orpocax.

TIpu TPOCIYLIWBAHMH JEKUMA PEKOMEHIYETCs B KOHCHEKTE OTMEHaTh BCE
BaXKHbIE MOMEHTBI, Ha KOTOPBIX 3a0CTPSeT BHUMaHKE IpernojaBare/b, B HaCTHOCTH
Te, KOTOpbIE HAIIPABNIEHbl HA KAYECTBEHHOE BBINOIHEHHE COOTBETCTBYIOLIEH MpPaKTH-
4eCKO# paboTHI.

[IperosiaateneM 3aIIaHMPOBAHO UCIIOB30BAHME MPH YTEHHH JIEKIIHH TEXHOJIO-
ruu ydeGHOM auckyccrn. [To9TOMy peKoMeH/yeTCs QUKCHPOBATh [ ce0sl MHTepeCHbIe
MOMEHTBI C LIEJIBIO UX aKTUBHOIO 00CYK/IeH!s Ha JIUCKYCCHH B KOHIIE JICKLIHH.

3aI0rOM KAa4eCTBEHHOTO BBIIOJHEHHMs MPAKTHIECKHX PaboT sBIAETCA CaMo-
CTOSTE/bHAS TOATOTOBKA MyTeM MOBTOPEHHs MaTepHaloB Jekuui. Pexomenayercs
[10JTOTOBUTH BOIPOCHI TI0 HESCHBIM MOMEHTaM M 00CYIHTh HX C NperojaBareleM B
Haudajie KaXIoro 3aHATHS.

I[IpenofasarerneM 3alIaHMPOBaHO MPHUMEHEHHE Ha n1a60paTOpHBIX 3aHATHAX
TeXHOJOruil pasBuBaroleiics Koorepalyy, KOJIeKTHBHOTO B3aMMOJEHUCTBHA, Pa3bo-
pa KOHKPETHBIX CHTYallHH.

JUst TEKyIIero KOHTPOJISL yCIIeBaeMOCTH 110 O9HOM (opme o0y4eHus mpernoja-
BaTeJeM KCIONb3yeTcsi GalbHO-PEHTHHIOBAs CHCTeMa KOHTPOJIA M OLCHKH aKaie-
MUYECKOH AKTHBHOCTH. I109TOMY HACTOSTENIPHO PEKOMEHIYETCs THIATENbHO Mpopa-
GaTEIBATH MATepHAN JTMCLMIUIHEBI [IPH CaMOCTOSATENBHON paboTe, y4acTBOBAaTh BO
Beex popmax 06CYKIEHHs H B3aMMONEHCTBHUs, KaK Ha JICKIMAX, TaK W Ha IPaKTHHE-
CKMX 3aHATHAX B LEJIX JIy4IIero OCBOEHHs MarepHala H MoJyqeHHs BbICOKOH OLeH-
KM I10 pe3yJibTaTaM OCBOEHHs IUCIIAIUIAHBL.

BBINONHEHHE CAMOCTOATENbHOM paboThl MOApa3yMeBaeT CaMOCTOATEILHOE
M3ydeHHe Pas3/eNioB TUCIMILIMHEL, OATOTOBKY K MPAKTHYECKUM 3aHATHAM, K pyoex-
HBIM KOHTpOJISAM (JUIsl 04HOM (OpMBI 0Oy9eHHs), KypCoBOH paboThl, IOJrOTOBKY K
3a4eTy, 3K3aMeHy U KOHTPOJIBHOMN paboTe.

PekoMeHIyeMas TPYIOEMKOCTb CAMOCTOSTENBHOH PaboThI MpeACTaBleHa B
Ta0IULE.

Pexomengyemast
TPYA0EMKOCTD,
HaumenoBanue aKal. uac.
BH/IA CAMOCTOATEILHOH padoThl Ounas 3aounasn
topma topma

o0yvenusi | ob0y4yeHus

1 cemecmp (ounas popma obyuenus)
2 cemecmp (3aounas gopma obyuenus)

CamMocTofATe/bHOE H3YUYeHHe TeM IHCIHILTHHBI: 3 50

1. Monysns datetime, ero HazHa4deHHe, OCHOBHEIE (DYHKLHH H METO- 10
Jibl. TIpEMephl MCIIOJIb30BaHMUS.
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2 Tonsitie Momyns B Python, O6mue TpeGOBaHHS K CO3/IABAEMBIM

Mo rysisM. [IpuMepsl co3aaHus MOIYJIs. j 10

3.Pa3nnuHbIE CTENEHH KOMHpoBanus 00bekToB. Moays copy. Co- ) 10

3/[aHAe KOMH# pasInaHbIX ypoBHEH. [IpruMepbl HCIONB30BAHUL

4. Illupposanue nanubx cpeacTeamu Python. Moxyitk crypt. Ipu- 2 8

MEpBI HCIIOJIb30BAHHS

5. PasnuuHBIE CIOCOOE! OpMATHPOBAHHS JaHHBIX. Oneparop : 6

format. ITpuMepsl HCIIOJIE30BAHHS 3TOTO ONEPATOpa.

6. Bzanmoeiictere ¢ Mutepuerom. Paz6op URL-anpeca. O6men

nanusive o ipotokony HTTP. KonupoBanue B I€KOIMPOBaHHE 1 6

cTpoku 3anpoca. Mozyss urllib.request.

IMoaroToBKAa K J1aG0paTOpPHbIM 3aHATHAM

(1m0 0,5 4aca Ha Kaxzoe 3aHATHE (04Has popMa o0yueHHs) 3 6

u 110 2 4aca (3ao4nast hpopma oOydeHHs))

HoaroroBKa K py0e:KHLIM KOHTPOJIAM 2 )

(o 1 yacy Ha Kaxplit pybex)

IoaroroBKa K NPaKTHYECKHM 3aHATHAM ) 4

(o 2 vaca Ha KaJoe 3aHATHE)

Boino/iHeHHe KOHTPOJIbHOH paboThl 18 18

HoaroTroBKa K 3a4eTy 18 18
Bcero: 44 96

2 cemecmp (043 O4HOT popmbr 0OYueHUs)
3 cemecmp (0a1 3a04HOT popmbl 0OYUeHUs)
CamMocToATebHOE H3yUeHHe TeM IHCUHHIIHHBI: 21 95

1. Hacrpotika cpessl mporpammupopanus Visual Studio. Ctpykrypa 6 8

POEKTOB PasiMYHbIX THIIOB. HacTpoika pas/M4HEIX NapaMeTpoB.

2. Tloctpoenue rpadukos u Guryp B cpene Microsoft Visual C++. 5 20

Kpannam. KucTe.

3. VizyueHHe JOTIOTHATEIBHBIX KOMIIOHEHTOB CPeZIbl POrpaMMHpO-

panus Visual Studio (ErrorProvider, MonthCalendar, 6 28

NumericUpDown, DomainUpDown u Ip.)

4. Paznu4HbIe CIIOCOOBI TpeodpazoBaHusl MEXKIY PEryJIMpyeMBIMH U 4 19

HEperyJIpyeMbIMH yKa3aTenaMu. MapuaiigHr.

IMoaroroBKa K J1aGopaTOpPHbIM 3aHATHAM

(0 1 gacy Ha kaxnoe 3aniTHe (0uHas Gopma 0OyueHw ) 1 16 6

o 2 Jaca (3aounas ¢popma o0ydeHus))

MoaroroBka K py0e:KHbIM KOHTPOJISM )

(mo 1 wacy Ha KaX Il pyGex) j

IMoaroroBKa K NpAKTHYECKHM 3aHATHAM

(mo 1 yacy Ha kaxzoe 3aHATHe (04Has popma o0y4eHus) U 6 4

o 2 daca (3ao4Has popma oOydeHHs))

BoinojHenne KypcoBoii padoTsl 36 36

MMoaroroBKa K 3K3aMeHYy 27 27
Bceero: 108 168
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6. ®OHJ] OLIEHOYHBIX CPEJICTB JUISI ATTECTAIAM 10 TUCHUILIMHE

6.1. IlepeueHb OLIEHOYHBIX CPEACTB

1. BayubHO-peliTHHTOBAs CHCTeMa KOHTPOI 1 OLEHKH aKaJeMHYeCKOH aKTHB-
HoctH ofydatomuxcst KI'Y (st ouHo# hopMBI 06ydeHHs).

2. OT4eTHl CTYIEHTOB 110 1a00PaTOPHEIM M MPAaKTHYECKUM 3aHATHSM.

3. KonTponbHas paboTa (151 04HOH M 3209HON (opM o0yueHus).

4. BaHK TeCTOBBIX 3alaHHi K py6exHsM KOHTposaM Ne 1 - Ne 4 (st ouHO#M
(bopmb! 00yUeHHS).

5. Kypcosas pa6oTa (11 04HOM 1 3a04HO#H hopM 0OyHeHHs).
6. CITHCOK BOIIPOCOB K 3a4€TYy.
7. CIIECOK BOTIPOCOB K 3K3aMEHY.

6.2. Crcrema 6a/L1bHO-PETHHIOBOH OLIEHKH PaGoThl 00y4aloHXCsl N0 THCHHILIHHE

MPOMEXYTOYHOM
aTTecTalHH, BO3-
MOKHOCTH NOJTyYe-
HHA ABTOMaTHYECKO-
ro 3ayeta (3K3aMeHa-
LHOHHO# OLEHKH) MO
JUCLMITIIMHE, BO3-
MOXHOCTb MOITyYe-
HH1s OOHYCHBIX Gan-
noB

1 cemectp
Ne HawnMeHOBaHHE Cozepxanne

1 Pacnipenenenue Gan- Pacnpenenenue 6a/ios i 3a4era
JIOB 33 CEMECTPbI 110 BrinonHenue jia- BeinosiHeHune Py6esxnpiit PyGesusit
Buaam y4eGHoit pa- 6opaTopHBIX pa- KOHTPOJIbHOH KOHTpOJb Ne Ne 2 3auer
GOTEI, CPOKH ClIauu 6ot paboThl 1 s
y4e6HO#M paboThl
(moBoasiTCS 10 CBE- 0276
eHHs 06y aroLHX~- ©9%36. = 2‘7 6) Ilo 10 6. Ilo 17 6. o 16 6. ITo 30 6annos
csl HA MepBOM yueo- : :
HOM 3aHSITHH)

2 Kputepuii nepecueta | - 60 1 MeHee GanOB — He 3a4TeHO (KOMIICTEHIHH HE OCBOEHBI);
6assIoB B TPaAHLIK- -61...73 — 3auTeH0 (NOPOroBbIH YPOBEHb OCBOCHHA KOMIETEHLHH);
OHHYIO OLEHKY IO - 74...90 — 3auTeH0 (6a30BLLH YPOBEHb OCBOEHHS KOMNETEHLMH);
uroram paboTel B -91...100 — 3auTeHO (MPOJBHHYTHII YPOBEHb OCBOCHHA KOMMETEHLHH).
ceMecTpe U 3aueTa

3 Kputepun nonycka K Jlnsa jomycka K NpPOMEXKYTOYHOM aTTecTaluu (3a4yeTy) CTYHEHT JOJDKEH

HabpaTh N0 MTOraM TEKYLLErO H pyOexHOro KoHTposa He meHee 51 Gania. B cry-
yae, ecd obyyaromuiics Habpan MeHee 51 6ana, TO K aTTECTALMOHHBIM UCIbITA-
HMAM OH He JI0MyCKaeTcsl.

Jlna nosydeHus 3avera 6e3 OpOBEEHHMS MPOLEYPhl MPOMEKYTOUHOMH aTTe-
craipi obydaromemycs HeoOX0auMO HabpaTh B XOJE TEKYIIero M pyOexHbIX
KoHTpoJeH He MeHee 61 Gata. B aToM citydae uTor GajulbHOI OLICHKH, romyyae-
MOii 0ByyaroIMMes, OTIpeeNSeTcs 110 KOMHYECTBY 6aioB, HaOpaHHBIX M B XO-
JIe TEKYILEro U pybeskHoro KOHTponei. TIpi 5T0OM, Ha YCMOTpeHHe NpernoiaBaTe-
1151, 6anbHas olleHKa 00y4aroIerocs MOXET OBITh MOBbILIEHA 38 CYET MOIY4YeHHUA
JIONOJIHATEILHBIX GAJITIOB 32 aKaJeMUYECKYHO aKTUBHOCTb.

OO6yyaloIHiics, MMEIOLIHi NPaBO HA MONY4EHHE OLEHKM Oe3 MpoBeACHHA
TPOLIEYPBI IPOMEXKYTOUHOM ATTECTALMH, MOXKET MOBBICHTE €€ MyYTEeM C/lauM at-
TECTALHOHHOrO HCTIBITaHus. B criydae momy4deHns oOy4aromuMes Ha aTTecTalu-
OHHOM HcTbITaHHH 0 6aNTOB HTOT GalbHOH OLEHKH 10 AUCLMILUIMHE HEe CHWKAeT-
ci.

3a aKaJeMHUYECKYIO aKTHBHOCTh B XOJi€é OCBOEHHs NUCUHMIUIHHBI, Y4acTHE B
yueOHOM, Hay4HO-HCCIIe0BaTe/LCKOH, CIIOPTHBHOI, KyJIbTypPHO-TBOPYECKOH H
0OlLIeCTBEHHOH J1ATENBHOCTH 00y4aronIeMycs MOTyT ObITh HAYKMCIIEHBI JOTIOTHH-
TebHbIe Gauibl. MakcHMaTbHOE KOMMYECTBO JOMOJHHTE IbHBIX 6aioB 3a akazie-
MHYECKYIO aKTHBHOCTH cocTapyseT 30.

OcHOBaHHMEM 1A MOTyYeH s JAOTIONHUTENBHBIX Ga/lII0B ABJISFOTCS:

-BBINOJIHEHHE JIOTIOJIHUATEIBHBIX 3aJaHUi N0 NHCLIMILTHHE,

JlononHuUTENbHBIe Gallibl HAYHUCIIAIOTCA MPETIOIABATENIEM;

-yyacTME B TedeHHe ceMecTpa B yueOHOM, Hay4yHO-MCCIeI0BATE/IBCKOH,

CIIOPTHBHOI, Ky/IbTypHO-TBOPYECKO# 1 0becTBeHHOM nesresnbHocTH KIY.
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[POMEKYTO4HOM aT-
TecTaLKH, BO3MOKHO-
CTH MOJTYHEHHs aBTO-
MaTHYECKOTO 3a4eTa
(aK3aMeHalMOHHOH
OLIEHKH) [0 JUCLH-
IUTHHE, BO3MOXKHOCTD
noJryueHus GOHyCHBIX
Gaios

Ne HanmeHoBaHHE CojiepxaHue
4 @DopMBI U BH/IBI .
yueBHOM paboTsl s B ciyuae eciM K TPOMEXYTOHHOM aTTecTallMk HabpaHa CymMma MeHee 51
HeycnepalolKX (Boc- | Oaa, obyuatomemMycsi HeOGXOIHMMO HaOpaTh HeJOCTAIOLIEee KONMYECTBO Gansos
CTaHOBHBILHXCA Ha 3a CHeT BBITOJIHEHHS JOMOIHHTENbLHBIX 3a/JaHui, 10 KOHLA MocieHeH (3a4eTHo)
Kypce 06yueHns) neneny ceMectpa. JIMKBHAALMS aKaJAeMHUECKHX 3a0JDKEHHOCTEH, BOZHHKIINX
obyuaromuxes 1A HM3-33 PA3HOCTH B Y4eOHBIX ILTaHAX MPH [EPeBOAC MM BOCCTAHOBIECHHWH, MPOBO-
rofy4eHms HEIOCTA | qUTCA TIyTEM BBINOJHEHHS. JOTIONHUTENBHBIX 3a1aHui, (opMa 1 00BEM KOTOPBIX
routx GalnoB B KOH- | onpenenseTcs NpernofaBaTeneM.
e ceMecTpa
2 ceMecTp
No HaumeHoBaHHe ConeprxkaHue
1 | Pacnipenenenue 6an- Pacnipe/esieHde 6aJuIoB 1S K3aMeHa
JIOB 3@ CEMECTPBI 10 Bbinon-
BUJIaM y4eOGHO# pabo- HEeHHe BeinosnHenue PyGexusiii | PyOexcHbii
TBI, CPOKH ClIauH nabopa- TIPaKTHYECKHX KOHTpONIb | KOHTPOJIb Ok3aMeH
y4eGHOM paboTsl (10- | TOPHBIX pabor Ne 3 Ne 4
BOJSATCH 10 CBEAe- pabot
HHs 00y4aIOMHXCH J0216
HA NepBOM yueOHOM 3
k] (1%36- | u5% 26y | B0166 | Mo216 | o306
216.)
2 ga}jllfjszl’;g:ﬁﬁi:zt 60 u Menee GAILTOB — HEYIOBJIETBOPHTENBHO;
HYIO OLIEHKY T10 HTO- 61...73 — y1OBNETBOPHUTEILHO;
ram paboThl B ce- e
MecTpe H 3aveTa 91...100 — oTiH4HO
3 Kpurepuu Jomycka K Jins momycka K TPOMEXYTOHHOH arTecTauuy (3a4eTy) CTYIEHT MOJKEH

HaBpaTh MO HTOTaM TEKYILLEro i PyGekHOro KOHTpoNs He MeHee 51 Ganma. B ciy-
yae, eci obyuqaromuiics HaGpan MeHee 51 Ganna, TO K aTTECTALMOHHBIM UCTIBITA-
HHUSIM OH He JIOITyCKaeTcs.

119 monyueHus 3ayera Ge3 MPOBELEHUs MPOLEIYPsl MPOMEKYTOUHOH aTTe-
cTalmu 06yvaloLIeMyes HeODXOIUMO HaBPaTh B XO/IE TEKYLUENO H PYOEkKHBIX KOH-
Tponeii He Menee 61 Ganna. B 3ToM ciydae utor GaIbHOH OLEHKH, nomyyaeMoi
00yyaromuMes, onpeeNnseTcs Mo KonM4ecTsy 0anios, HabpaHHbIX UM B XOZE Te-
Kyliero u pybexHoro koHtponei. Ilpu 3ToM, Ha YCMOTpeHHE MpenonaBatens,
GanpHas oleHKa 00yyalolerocs MOXeT ObITh MOBBIIIEHA 33 CYET MOMYYCeHHs J10-
TIOJIHHTENBbHBIX GAIIOB 38 aKaIeMHYECKYIO aKTHBHOCT.

O6yyalomuiics, MMEIOIWMA MPaBo Ha MOJNyYeHHe OLEeHKH Ge3 TpOoBEICHHSA
TNpOLE/lyphl MPOMEXYTOYHOH aTTeCTAUMH, MOXKET MOBBICHTD €€ MyTeM ClauH aTTe-
CTALIHOHHOTO MCTBITaHHA. B ciyuae momy4eHHs oOyuyalomuMcs Ha aTTecTalHoOH-
HOM MCTIBITaHHH 0 6as10B HTOT GalIbHOM OLEHKM MO IUCLMIJIMHE HE CHHKAETCH.

3a aKaJleMMUYeCcKylO aKTHBHOCTb B XOJ€ OCBOGHHSA AMCLMIUIMHBI, y4acTue B
y4e6HOl, HayuHO-HCCIIeNOBATeNECKON, CHIOPTUBHOM, KyJIBTYPHO-TBOPYECKOH W
0B1IeCTBEHHOI AeATENbHOCTH 00yUalomemMycs MOrYT ObITh HaYHCIIEHBI TOMOTHH-
Te/bHble GaIbl. MakcHManbHOE KOMWYECTBO AOMONHUTENBHEIX GasloB 3a akaje-
MHUECKYIO aKTHBHOCTB cocTaBnAeT 30.

OCHOBaHHEM TS [0JTy4eHHs JI0TIOTHUTENBHBIX Oa/IOB ABIAIOTCH:

-BBINOJIHEHHE JOTIONHUTENBHBIX 3a/IaHUH MO JUCLHILIMHE;

HOI‘[OJ’IHHTEJ’IBHBIG Ganiel HAUUCIAIOTCA npernosiaBaTeneM;

-yyacTHe B Te4eHHe cemecTpa B Yy4eOHOMH, Hay4HO-HCCIIEI0BATEBCKOH,

COPTHBHOI, Ky/IbTYpHO-TBOPUECKOH i 06ecTBeHHON nestenbHocTr KI'Y.
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Ne HaumeHnoBanue CopnepkaHue

4 | ®opmsl 1 BUIBI yueb- B ciyyae eciid K IPOMEsKYTOUHON aTTecTalyu HabpaHa cyMMa MeHee
Hoii  pabotel s | 51 Gamnma, oby4aronieMycs HeobxoauMo HabpaTh HEZOCTAaroIee KOJIH4e-
HEyCTeBaomKX (BOC- | ¢rpo Ga/uioB 3a CHET BBITIONHEHMS JOMONHHTENBHbIX 3aJaHWH, 10 KOHLA
cranonusmmgcn HA | ocnenmeii (3adeTHoH) Hemen cemectpa. JIMKBUIAUMA aKaIeMHICCKHUX
g%?iz}omﬂfcﬂyqe”g; 3a]0/DKEHHOCTEH, BOSHUKIIMX H3-32 Pa3HOCTH B yueOHBIX MUTaHax TpH Tie-
TOMYUEHHA HEAOCTa- peBOjie MM BOCCTAHOBIIEHUH, MPOBOIUTCA MyTEM BBINOIHEHMS JIOTIOJHH-
[OIMX 6aIOB B KOH- | TEBHBIX 3aJaHHH, ¢opma 1 06BEM KOTOPBIX OMNpEeENIeTCs npenojasare-

i€ cemecTpa JIEM.

6.3. Ilpoueaypa OLeHHBAHHS Pe3yILTATOB OCBOCHHS IHCUHILTTHHEL
Py6exHble KOHTPOJIH NPOBOJATCS B (opmMe NMCEMEHHOTO TECTUPOBAHHS.
Ilepen MpOBeIeHHEM KaX0T0 PyOexKHOTO KOHTPOIIA Npenoaasareb npopaba-

THIBAET ¢ OOYYAIOMIMMHACS OCHOBHOM MaTepHa COOTBETCTBYIOMINX pasiclioB JTUCLIU-
HHbL B GopMe KpaTKOi JNeKIuH-1ucKyccuH. IIpuMepHbIe BapUAHTBI TECTOBRIX 3a-
nanmit s 1 - 4 pyGeKHOTO KOHTPOII TpUBeeHs! Hike. Ha kakoe TeCTHpOBAHUE
TIpH pyGeKHOM KOHTpOIe 00yHaromeMycs OTBOUTCA 2 aKaJeMHYeCKuX Jaca.

TIpernogaBatellb OlLEHHBaET B GallIax pe3yIbTaTbl TECTHPOBAHHSA Kazi/I0TO CTy-
JIEHTA TI0 KONHYECTBY NPAaBHJIBHBIX OTBETOB M 3aHOCUT B BEOMOCTL yHeTa TeKyLIeH
yCIIeBaeMOCTH, [IPH 3TOM:

- pybexuslii korTpons Ne 1 conepxuT 34 Borpoca, KaXKIBIH U3 KOTOPBIX OLe-
uuBaercy B 0,5 Oanna,

- py6exHbIit KOHTPONb Ne 2 conepKuT 47 BOIPOCOB, IPH ITOM BOMPOCHI ¢ 1 110
46 orennBaioTCs B 3 6aiuia, a porpoc Ne 47 B 2 Ganna,

- pyGexHbIit KoHTpoTb Ne 3 conepxKHT 8 BOIPOCOB, KaX(bIil M3 KOTOPBIX Olle-
HHMBaeTcs B 2 Oamna,

-py6exHblit KOHTPOJIb N2 4 CONEpXKHT 13 Bonpocos. Bompocsl ¢ 1 mo 10 omne-
umBarorcs B 1 6aswn, Bompockl Ne 11 1 Ne 12 - B 4 6anua, Bonpoc No 13 — B 3 Ganna.

3a4eT COCTOMT U3 3 BOIPOCOB. BOMPOCH! K 3a4eTy JA0BOAATCA [0 0OydaromumXcs
Ha rocyeaHel Nekuu cemecTpa. Kaxslit Borpoc onenusaetcs 10 10 6amtos. Ha mox-
FOTOBKY OTBETa OTBOAUTCS | aCTPOHOMHMYECKHI Hac.

BuIeThl Ha 3K3aMeH COCTOST M3 2 BONPOCOB U MpaKTHUecKoro sananus. OTse-
Tl Ha K&K/l BOTIPOC ouLeHUBAIOTCA 10 10 6amos, BbIIOTHEHHE PAKTHHECKOTO" 3a-
nanus oueHuBaerca no 10 Gamios. Bpems, oTBOfMMOE HA MOArOTOBKY K OTBETY Ha
3K3aMEHAIMOHHBIHA GHIIET, COCTABJIAET | aCTPOHOMUYECKUH dac.

Pe3ymbTaThl TEKYLLETO KOHTPOJIS yCIEBaeMOCTH, 3a9€Ta 1 9K3aMeHa 3aH0CATCA
[perioiaBaTesieM B 3a4eTHO-IK3aMEHALMOHHBIC BEAOMOCTH, KOTOPbIE CHAIOTCA B Op-
FAHW3AIMOHHBIHM 0T/ MHCTUTYTA B IeHb 3a4eTa H 9K3aMeHa, a TaKkKe BBICTABIIIOTCA
B 3aUETHYIO KHIDKKY CTY/I€HTA.

6.4. IlpuMepbl OLEHOUHBIX CPEACTB A5l PyOemHBIX KOHTpOJIeii, 3a4eTa U 3K3aMeHa
IMpumephsie 6onpocst OnA pybedscHbIX KoHmponei
PyGexnblii koHTposb 1: CiHCOK BONPOCOB
1. Ha3oBuTe OCHOBHBIE THIIBI JAHHBIX
2. W3 uero cocTouT moboe Beipakenue? K ueMy cBOaUTCS MH000€ BhIpaxe-
Hue?
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B ueM pa3iiume MEXKAY BRIPAKCHHEM M HHCTPYKLHEH?

IlepeurciuTe ONepaTopbl CPABHEHHA.

B uem CyTb pasIHdHs MEXKy ONepaTopoM paBeHCTBA H OIepaTopoOM IpH-

cBavBaHUA!

OGBSCHUTE, UTO TAKOE YCIOBHE M IAE HCTOMB3YIOTCA YCIIOBHA.

Kakyio KOMOHHAIHIO KITaBHII HYXKHO HAXaTh, yT0OBI BHIBECTH MPOrpaMMy

13 GECKOHEUHOro IuK/a?

8. Uem pasnuyaroTCs HHCTPYKLUHMH break u continue?

9. Uem pa3nAyarOTCs BbI3OBBI dynxumii range (10), range (0,10) u range (0,
10, 1) B ke for?

10. Hanuiwre KOPOTKYIO MPOrpaMMy, BRIBOAALLYIO HHUCHIA OT 1 mo 10 ¢ nomo-
b0 muka for. 3aTeM HATHMIIMTE AHATIOTHYHYIO NPOrpaMMy, B KOTOpOH
pcronb3yercs ik while.

11.Yro 03HaUaK0T 3TH CKOOKH: []?

12.Kak 61 Bl pucBouny 3uadenue 'hello’ B kauecTse TPETHEro 9JIEeMEHTa
CTIMCKA, XPAHAIIETOCA B NIEPEMEHHOM spam? (IIpeamonaraercs, 4To B Ie-
PEMEHHOM Spam COAEPIKUTCA CIIHCOK [2,4,6,8,10])

13.TlepeMeHHast Spam COJEPXKHT CIHUCOK [, b, 'c', 'd']. KakoBO 3HaY€HHE Bbi-
paxerus spam[int 3” * 2/11] 7

14.TlepemeHHas Spam COZIEPIKHT CIIHCOK [a', b, '¢', 'd']. KakoBO 3Ha4€HHE BbI-
pawenus spam[-1]?

15.TTepemeHHas Spam COASPIKHUT CIIMCOK [a', ', ¢!, 'd']. KakoBo 3Ha4€HHE Bbi-
paskenus spam][:2]?

16.TTepemennas bacon COAEPIHUT CIIHCOK [3.14, 'cat', 11, ‘cat’, True]. KakoBo
3paueHue BHIpakeHus bacon.index (‘cat')?

17.Tlepemennas bacon COAEPIKUT CIIUCOK [3.14, 'cat', 11, 'cat’, True]. Kak oy-
[T BEITVISICTS CITHCOK, XPAHAIIMIACS B EPEMEHHOH bacon, mocne ciaeay-
fomero Be3oBa: bacon.append (98) ?

18.INepemenHas bacon COAEPIKUT CIIMCOK [3.14, 'cat!, 11, 'cat', True]. Kax Gy-
JleT BBITJISIETH CIUCOK, XPAHALMICS B epeMeHHOi bacon, nocyie cneay-
fomero Bb3oBa: bacon.remove (‘cat') ?

19.Kakue oneparopbl HCHIONb3YIOTCs ULl KOHKaTeHALMH crucKoB?

20.B ueM COCTOMT pa3jiiuue MExIy NPeyCMOTPEHHBIMH /U CIIUCKOB METO-
namu append() u insert()?

21.Ha30BHTe HECKOJIBKO OOIIHX IIPH3HAKOB CIIUCKOB H CTPOK.

22.YeM KOPTEXH OTIMYAIOTCS OT CTIACKOB?

23.Kax Obl BbI 3aITUCAIH KOPTEXK, COAEPKALMI €AIMHCTBEHHOE 3HAYCHHE B BU-
ne uenoro yucua 427

24.Kak npeo6pa3osaTh cricok B kopTex? Kax npeoOpa3oBaTh KOPTEXK B CITH-
coxk?

25.IlepeMeHHbIE, KOTOPHIE «COAEPIKAT) CIMCOK, HA CAMOM JE/IC HE coaepxar
HEMoCPeCTBEHHO CaM CITHCOK. UTO e Toraa OHu coaepxar?

26.YT0 Takoe 3KpaHHPOBAHHBIE CHMBOJIbI?

27.4Yt0 npeacTaB/siioT co00i SKPaHHPOBAHHBIE CHMBOJIb \n u \t?

sl

o
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28.Kak 106aBuTh CUMBON 00paTHOM KOCOH uepThl (\) B CTPOKY?

29.Crpokosoe 3nauenue "How’s Moving Castle" — 310 qomycTumas cTpoka.
[ToueMy OHA HE BBHI30BET OMIMOKY, HECMOTPS HA HATTMYME HEIKPAHHPOBAH-
Horo cumeosna anoctpoda B ciose How’s?

30.Eciu Bb HE XOTHTE BCTABJIATH CHMBOJ \N M CBOIO CTPOKY; TO KaK Bbl Harly-
[HeTe CTPOKY, COEPIKAIIYIO CHMBOJIBI HOBOH CTPOKH?

31.KakoBsl OyayT pe3yabTaThl BBIYHCIICHHS NPHBEICHHBIX HUKC BHIpaXKEeHHUH?

e ‘Hello world!‘ [1]

e ‘Hello world!" [0:5]

¢ ‘Hello world!* [:5]

e ‘Hello world!* [3:]

32.KakoBbl OyAyT pe3ybTaThl BBIYACIICHAA TPHBEICHHBIX HIKE BBIpAXKEHUH?

e ‘Hello’.upper|()

e ‘Hello’.upper().isupper()

e ‘Hello’.upper().lower()

33.KakoBsl 6yayT pe3y/IbTaTsl BEIYMCIICHUS MPUBEJIECHHBIX HHKE BBIPAXKEHU ]

¢ Remember, remember, the fifth of November.’.split()

e ~’ join(‘There can be only one.’.split())

34.Kax yanats mpo6enbHbIE CHMBOJITBI B HAUaJle ¥ KOHIE CTPOKH?

Py6exHbiii KOHTPOb 2: CiHCOK BONPOCOB

1. Yro maer ucnonb3oBanue (QyHKIHIA B mporpamMmax”?

2. Korna UMEHHO BBINOJHAETCS KO (DYHKLHM: KOTJ1a OHA ONPENENIAETCA Wl
KOTa BbI3bIBacTCA?

3. C noMoIbIO KaKOH HHCTPYKLUKH CO3AAI0TCA PyHKIMH?

4. Yem ornuuaeTcs onpeneieHue GpyHKIHH OT €€ Bbi30oBa?

5. Cxonpko r1o6anbHBIX 001acTeii BAIUMOCTH MOKET HMETh IPOrpaMma Ha
sa3pike Python? Ckonbko nOKanbHBIX?

6. UTO MPOMCXOMMUT C MIEPEMEHHBIMH, HAXOAAIMMHCA B JIOKATbHOH 06nacTu
BHUIMMOCTH, TP BO3Bpate U3 QyHKIIHN?

7. Yo Takoe BO3BpamaeMoe 3HadeHne? MoxeT Jii BO3BpallaeMoe 3Ha4YeHHE
OBITh YaCTHIO BBIPAXKEHHUA !

8. KakoBo BO3BpaniaeMoe 3Ha4eHHe (DYHKIHH, €CIIH B HEl OTCYTCTBYET HH-
cTpykuus return?

9. Kak 3acTaBUTh MEpeMEHHYIO B (DYHKIIMH CChUIATHCS HA M100ANIbHYIO Nepe-
MeHHyI0?

10.Y910 Takoe Tum qaHHBIX None?

11.Kakoii kox moMeniaercs B 6ok try? Kakoit koa nmomernaercs B 6510k
except?

12.OTHOCHTEIBHO H€ro 3a1aeTcsi OTHOCHTENbHBIN MyTh?

13.C yero HauuHaeTCA a0COMOTHBIHN My Th?

14.Kakoo nHasnauenne ¢ynkmmit os.getcwd() u os.chdir())?

15.YTo0 coGoii MpeACTaBIAIOT Tanky . H .7
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16.Ha30BHTE TPH BO3MOXKHBIX 3HAYEHHS APryMEHTa, 33I0LIHE PEXUM OT-
kpbiTHs (haiina, KOTOPble MOTYT NEPENABATLCA GynkuEn open().

17.YT0 NPOMCXOAUT NPH OTKPBITHH CYIIECTBYIOMIETO (haiina B pexxume 3amnu-
cu?

18.Uem pasmuuaiotcs MeTos! read() u readlines()?

19.Kakas QyHKIHS NCTIONB3YETCS U IEPEMMEHOBAHHA (aiinon?

20.Urto Takoe knace? Uto Takoe 06beKT (3K3eMmuiAp Kiacca)? UTo Takoe none
Kracca?

21.061was cTpyKTypa onucanns Kinacca. HasHauenwne aprymenTa self.

22 Kak co3zmaercs SK3eMIUIp kinacca?

23.Yr10 Takoe KOHCTPYKTOp Kiacca?

24 Yro Takoe atpubyThl 06BexTa knacca? Koraa ux MOMXHO J00aBIATH, H3ME-
HATH?

25.Kak ocymiecTBIsSeTCs BBI30B MeTo/1a Kacca’?

26 KakoBo Ha3HaueHHe Hacsenopanns? Kak cooTHoCATCs MeXkay co6oi 6aso-
BBIH ¥ TIPOM3BOAHBIH Knaccei?

27 MOKHO i H3MEHATh YHAC/IEAOBAHHBIE METOIbI

28.Kak 3arpy3uTh rotoBoe u3obpaxenue?

29 Kaxk co31aTh HOBOE H300paxeHue?

30.ITepeunciinte OCHOBHBIE METO/IbI, NPEIHAZHAYCHHBIC UL pabotsi ¢ n306-
PAKECHUEM.

31.Knacc Draw, ero HasHauenue. OCHOBHBIE METO/IBI ITOrO Kjacca.

32.BsiB0J TEKCTA HA rpaduyeckoe n300paKeHHe.

33.Kak BBICJISIAT KO/ JUIS MCTOTO coBaps’

34.KaK BBITJISUIT 3JIEMEHT ciioBapsa ¢ KimouoM “foo” u 3nauenuem 427

35.OnuIuTe OCHOBHBIE PA3THUMS MEKIY CIIOBAPEM H CITHCKOM.

36.Yto nmpou30MaeT MPH MOMBITKE MOJYYEHHS DOCTYMA K SJIEMEHTY
spam[“fo0”], ecnu spam —ato {“bar”: 100}?

37.Ecnu B IEPEMEHHOM Spam XPaHUTCS CIOBaph, TO B YEM COCTOMT pasHULia
ME3K/ly BEIpaXKeHHAMH ‘cat’ in spam u ‘cat’ in span.keys ()?

38.Eciu B epeMEHHOMN Spam XpaHUTCs CJIOBApk, TO B 4€M COCTOHMT pa3HHMLIA
MEXKIY BHIpakeHMsIMH ‘cat’ in spam u ‘cat’ in span.values ()?

39.Yro Bo3spamaer metox search () ?

40.B cHHTAKCHCE PEryJSPHBIX BBIPAXXCHHH KPYTJIble CKOOKHM ¥ TOYKH HMEIOT
ocoOrIii cmbici. Kak Obl BB yKa3aiau B PETYISAPHOM BBIPAXKCHHH, YTO CHM-
BOJTBI KPYTJIBIX CKOBOK M TOUKH CaMH ABIAIOTCA 0GBEKTOM MOKCKa?

41.Yto 03HAYaeT CUMBOJ | B PETYIIAPHBIX BHIPAKEHHAX?

42 Kaxue 1e GYHKIMH BHITIONHSAET CUMBOJI 7 B PETYIAPHBIX BHIPAKEHHUAX?

43.B yeM pa3HHIA MEX]Y CUMBOJIAMH + 1 * B DETyIAPHBIX BHIPAKEHUSAX?

44 B ueM pasHHIA MEKIy 3anucamMy {3} 1 {3,5} B PeryIApHBIX BBIPKESHUIAX?

45.Y10 03HAYAIOT COKPAIIEHHbIE CAMBOIIBHBIE K1acce \d, \W H \s B perynsp-
HBIX BBIPOKCHHAX?

46.YT0 03HAYAIOT COKpaIeHHbie CHMBOIbHbIE Kiaccsl \D, \W k \S B perymsp-
HBIX BBIPOXKESHUAX?

47 Kak czienarh pery/ispHbie BHPaKEHHs] HedyBCTBUTEIBHBIMU K PETHCTPY?
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PyGesubiii KOHTPo.Ib 3: CIIHCOK BONPOCOB
1. Yro HameyaraeT cieayrowas nporpamma’
#include<iostream.h>
main ()
{ .
int x;
X = -3+4*5-6; cout<<x<<"";, /* Omepauus 1 */
X = 3+4%5-6; cout<<x<<""; /* Onepauns 2 */
X = -3*4%-6/5; cout<<x<<""; /* Onepauus 3 */
x = (7+6)%5/2; cout<<x<<""; /* Onepauus 4%
}
2. Yro HameyaTaeT clieAyIollas nporpaMma.
#include<iostream.h>
#include<stdio.h>
main()
{
int a,b,c,v.k;
cout<<"3anaiite Lenoe yrucao: ";
cin>>v,
k=v;
cout<<" Jlo Bospems Ilocne"<<endl;
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);
}
3. TIpowmmocTpUpY#iTe B MPOrpaMMe NPUMEHEHKE JIOTHYECKHX OMepalyi 1 onepa-
WA yBETHYESHHS.
4. Brigath Ha Tedath B 0OpPaTHOM MOPALKE U(PH LENOro MOJIOKHTEIPHOrO YHCIa
N.
5. Hanummute nporpammy /uisi 3aMeHbl B ¢lloBe X BeeX OYKB «a» HA COUCTAHHE «KY».
6. Hanumire mporpamMMy, yABaHBaIOLIYIO KasKIylo OykBy cosa X.
7. Beruepkaute u3 cnoba X OyKBbl, CTOSIIHE HA YETHBIX MECTAX.
8. CocTaBHTh MACCHB, KaXIbli JIEMEHT KOTOPOrO PaBeH MAaKCHMajbHOMY H3 COOT-
BETCTBYIOIIMX 3HAYEHUH JBYX APYTHX MacCHBOB.

PyGexubiii KOHTPo.Ib 4: CrIHCOK BONIPOCOB
1. Yro pacnonaraeTcst MEXIy CIIy»KeOHBIM CIIOBOM Struct ¥ OTKPBIBAIOMICH (urypHoit
cko6Koi «{»? B KaKkoM ciiydae 3Ta KOHCTPYKLIHA MOXKET OTCYTCTBOBATH?
2. Kakos B 06mem Buae mabioH CTPYyKTYphI?
3. CniocoObl 3a0aHMUA SK3eMIULApa CTPYKTYPHI.
4. Cnioco6s1 00OpaleHus K JIEMEHTaM CTPYKTYP.
5. B uem 3aK/II0YAETCs PA3HALA MEXKLY CCBUIKAMH M YKa3aTesaMu?
6. Tepeuncnuth QYHKIMH, OCYIIECTBIAIOMINE YTeHUe U3 (aiiia.
7. IepeuncnuTh GyHKIMH, OCYIIECTBIIAIONINE 3aMHMCCh B (aii.
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8. B uem 3akmouaercs ominure GopMaTHOrO BBOJA/BBIBOAA OT 0OBIYHOr0?
9. Opranu3aims CTaHAAPTHOTO BBOAA/BBIBOJA

10. Haznauenne kiacca fstream. Ero OCHOBHBIE METOIBL.

11. Haznauenue wnacca ofstream. Ero ocCHOBHBIE METOIBI.

12. Haznauenue wiacca ifstream. Ero ocHOBHBIE METOMEL.

13. MownsTre 6unapHoro daiina. [TpraMeps! paGoTH ¢ HAM.

ITpumepHplii cnucok 860npocos K 3auemy.

1 cemecmp

1. OcHoBHsie THIEI NepeMeHHBIX B Python. MeHoBanue mepemennsix. [Ipe-

o0pa3oBaHHE THIIOB. Y JaJICHHE IEPEMEHHOM.
2. Onepartopsl. J[Bonunsie oneparopsl. OnepaTopsl paGoTs ¢ OCAEI0BATENb-
HOCTAMH. [IpHOPHTET BHINIOJIHEHHS OTICPATOPOB.

3. VYcnoBHbIe KOHCTPYKIIHH.

4. TluxknH4ecKre KOHCTPYKIIHH.

5. Onmneparopsi break u continue.

6. Crpoku. Cozganue ctpoku. OCHOBHBIE ONEPALHH HA CTPOKAMH.

7. llouck ¥ 3aMeHa B CTPOKE.

8. PerynsapHsie Boipaxkenusi. CHHTAKCHC PETY/ISPHBIX BHIPAKEHHIA.

9. PerynsapHsie BeipaxkeHus. [I0HCK IEPBOro COBNAZEHHS € MAOIOHOM.

10. Perynsprsre BeipaxeHus. [Ionck Bcex COBNAEHUM ¢ maGIoHOM.

11. PerynspHsie BbIpaXKeHHA. 3aMEHA B CTPOKE.

12. Comcku. Pasnuunbie ¢rioco0sl 3aJaHus CIIMCKOB.

13. OcHOBHBIE OnEpaLHUK HaJ CITHCKAMH.

14. Jlo6aBnenue U yaaneHue 3IEMEHTOB CIHCKA.

15. Iowck snementa B criucke. [lepeBopaunBanme 1 COPTHPOBKA CITHCKA. [pe-
00pa3oBaHHe CIIHCKA B CTPOKY.

16. Muoxectsa. Co3nanue MHOXecTBa. OCHOBHBIE ONEPALMK HAJ MHOKECTBA-
MH.

17. Cnosapn. Coznanue cnobaps. OCHOBHBIE ONEPALHH HAJl CIIOBAPSMH.

18. Kopresxu. Cosnanme koprexka. OCHOBHBIE ONEpALHH C KOPTEXaMH.,

19. ®ynkumm, onpenensemsie nonab3osaresieM. OcOGEHHOCTH ONpeIeTeHNS
Gbynxuuii. JlokanbHble # r0GaTbHBIE MAPAMETPSI.

20. AnonumHsie yHKumH. Pexypeus.

21. lexoparops! QyHKLMNA. AHOHUMHBIE (QDYHKIHH.

22. Mopynu, ux HasHaueHHe. CTaHIAPTHBIE MOTYITH, HX KPaTKas XapaKTepu-
CTHKA.

23. IlonsTue xnacca u o6bekra. Cosnanue kacca u o6sexta B Python.

24. Hacnenosanue. Peanu3aiums Hac/ie10BaHHU.

25. Ieperpyska onepaTopos.
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26. O6paboTKa HCKIIOUEHHH. IHCTpYKUMA (ry ... except. Kiacchl BCTPOSHHBIX

UCKITIOUYESHHH.

27. Tonstue daiina. OCHOBHbIE METO/IBI paboThl ¢ (ainamu.
28, OcHOBHEIE METOIBI paboTh! ¢ KaTanoramu. [IpaBa pocTyna K (aitnam u xa-

TajJoram.

29 Bubmmorexa Pillow. Co3nanue HOBOro H300paXkeHus  3arpyska roroBoro

H300parkeHUs.

30. Bu6nuorexa Pillow. Pucosanue nuaui 1 Guryp.

2 cemecmp

1. Andasut assika C++. Jlekcemsl s3bika C++.

2.3uaxy onepauuii B a3bike C++.

3.CxasisipHbIe THITH ¥ BbIpaeHus B A3bike C++. [Ipumepsl HCMonb30BaHUA Npo-

cTedmmx TAIOB B A3bike C++.

4. AprMeTHIECKHE OMNEPALUH B S3BIKE C++. [Ipumepsl.
5.MiHKpeMeHT 1 JeKpeMeHT. [IpHMepEI.

6.Orepaiyy npucBauBaHus 1 oTHOIIEHHs. [IpEMepEI.
7.Jlornueckue onepauuu. IIpumMepsi.

8.Ycnosnas onepauus. IIpumepsi.

9.0Onepanuus sizeof. [TprmMepsl.

10. Onepauuu npeo6pa3oBaHus THNOB. [IpAMepsI.
11. Omneparop if...else. IIpumepsi.

12, Oneparop switch. IIpumeps.

13.  Iuxu while. [Tpumepsr.

14. Luxa do...while. IIpumepsi.

15 Luk for. [Tpumepsr.

16. Oneparop 6e3ycnoHoro nepexoza. [lpumepst.

17. Oneparop NPHHYAXTEILHOTO BEIX0A M3 LIUKIIA WK NMEPeKII0YaTeNs.
IIpumepsr.

18. Onepatop 3aBeplIeHHs BHIIOIHEHHs TEKyIIero uiara Tena uukia. [pu-
MEpBHI.

NoO LR LN

IpumepHslii CRUCOK 80NPOCOE K IKIAMEH).

. OHOMEpHBIE U MHOTOMEPHBIE MAaCCUBHI.
. Pa6oTa ¢ MaccuBaMH C MOMOILBIO yKa3aTesei.

MaccuBbl ykazaTenei.
MaccuBbl AHHAMHAYECKOH NaMATH.
Onpeneneuue GyHKLMH, €€ CUTHATYPA, BO3BPAT 3HAUYCHHUH M3 (DYHKIHH.

. PexypcuBHbIe (PyHKIIHH, 0COOCHHOCTH HCHOB30BAHNA

@DyHKIMHA ¢ IEPEMEHHBIM YHCIIOM a0TYMEHTOB
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8. TloncraBnsembie QyHKIHH.

9. Cnoco0sl mepenayu MacCHBOB B (hyHKIMH H UX BO3BpaTa. [Ipumepsl.

10.Crpokosas koncranTa. Mannmammsauus crpok. Ctpoku u ykasatenu. [Tpume-
PBI.

11.®yHxuun paboThl CO CTPOKAMH.

12.OcHoBubie pyHKIHU paboTh ¢ daitnamu B s3bike C.

13.0OcHoBHBIE Ky1acchl paboTHI ¢ daiimamu B a3bike C++.

14.®opmatHsIit BBOA/BEIBOA B (haiin.

15.Omnucanue cTpykTyp.

16.0OcHOBHBIE ONEpalyH Hall CTPYKTYpPaMH.

17 Hcnonb3osanue nosei GHTOB B Ka4€CTBE MONEH CTPYKTYP. [IpruMepsI.

18.TTonATHE 06BEAHHEHHS.

19.TlepeMeHHBIE CTPYKTYDHL.

20.Perynupyemsie B HEpETYJIHPYEMbIE YKA3aTENH.

21.Knacc string. Ero HasHayeHHe M OCHOBHBIE METOIHI.

22 Knacc vector. Ero Ha3HaueHHE B OCHOBHEIE METO/IBI.

23.0co6eHHOCTH 3alaHHA M HCTIOb30BaHus MacckBoB B CLR -npuiokeHusx.

24 Tpunoxenne Windows Forms. OcHoBHbIe ¢aiiisl npoekra.

25.®opma. Ee Ha3HaueHNe 1 OCHOBHBIE CBOMCTBA, METOJIBI M COOBITHAL.

26.Kommnonent Button. Ero HasHa4ueHHe W OCHOBHBIE CBOWCTBA, METOAbI H COOBI-
THAL.

27 Komnonent TextBox. Ero Ha3HaueHne U OCHOBHEIE CBOHCTBA, METOIBI H COOBI-
THS.

28 Komnonent MenuStrip. Ero HasHaueHHWe M OCHOBHBIC CBOWCTBA, METOIB M CO-
ObITHSL.

29 Komnonenr ListBox. Ero Ha3HayeHHe U OCHOBHBIE CBOMCTBA, METOMBI U COOBI-
THS.

30.KomnonenT ComboBox. Ero Ha3HaueHwe ¥ OCHOBHEIE CBOMCTBa, METOIBI H CO-
ObITHS.

Hpumepnsiii cnucox 3adanuii k Ix3ameny.
Ipumep 1. JeiicTus ¢ uucnamu.

1. Haiiti Heckombko npocteix uncen OuGonauum,

2. Jina 3afaHHOrO LIEJOro YMC/IA M HAMTH cpenu nepeeix m*m-1 yucen ®ubo-
HaAY4H XOTs OBl OZHO, AEJSAIIEECS HA M.

3. Berauciats (N)!!, roe (2N)!1=2*4*6*,._*2N, (2N+1)!!=1 RIA5E, AN+,

Ipumep 2. PaGota ¢ MmaccuBamu

1. Y13 3a1anHOro MHOXeCTBA TOYEK HA MIIOCKOCTH BHIGDATH /1Be Pa3/TUYHBIE TOUKH
TaK, YT06bI KONHYECTBA TOUEK, JIOKAIMX 1O PA3HBIE CTOPOHBI IOpAMO¥, MPOX0-
AALIEH Yepe3 3TH /IBE TOUKH, PAsHYAIHCh HANMEHBIIHM 06Pa3oM.

2. OnpenenuTs pagmyc M UEHTP OKPY)KHOCTH, Ha KOTOPOH JEKHT HAMGONbIICE
YHCJIO TOYCK 33JaHHOT0 Ha IUTOCKOCTH MHOYKECTBA TOYEK.,

3. OnpezenuTs pagnyc W UEHTP OKPYXKHOCTH MHHHMAIBHOLO paguyca, mpoxo-
AALIeH XOTs Obl Yepe3 TPH PasiHYHbIE TOYKH 3aJaHHOTO MHOKECTBA TOUYEK Ha
TJIOCKOCTH.

Ipumep 3. O6paboTka cHMBONBHO# HH(pOPMALIAH.
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1. ITepeurcnuTh BCE CIOBA 33AaHHOTO NPEIIOKEHH, KOTOPBIE COCTOAT U3 TEX XKe
OyKB, 4TO H IIEPBOE CIIOBO MPELTOKEHHUA.

2. B 3a1aHHOM Tpe/UI0XKEHHH HAWTH Mapy CJIOB, H3 KOTOPHIX OZHO ABIAETCA 00-
pallleHHeM IPYroro.

3. Jlns KaKIOro W3 CJIOB 3aJ@HHOTO MPEMJIOKEHHA YKa3aTh, CKONBKO pa3 OHO
BCTPEYALTCS B TIPEUTOKEHHH.

[Mpumep 4. Daiiner.

1. Jan daiin f, KOMMOHEHTH KOTOPOTO ABISIOTCS UENBIMM udcnamu. Haiitu: 1)
CyMMY KOMIOHEHT (aiina, 2) npou3BeICHHE KOMMOHEHT (aiina, 3) cymmy
KBaJIpaTOB KOMIOHEHT (aiina, 4) MOAYJIb CyMMBbI M KBaApaT IMPOU3BEIECHHSA
KOMIIOHEHT (paiinia, 5) nocaeAHIO KOMIIOHEHTY (haiina.

2. Jlan cumBonbHbi (aiin f. [Tonyunts xonwuio daiina B ¢aiine g.

3. Han cumBomnbHEI daitn f. [loayuuts B daiine g kommonents! ¢aiina f B 06-
pPaTHOM TOpSIKE.

ITpumep 5. CTpyKTYpHI.
1. OnuuuTe, HCNONB3Ys CTPYKTYPY, TENE(POHHYIO KHHTY.

6.5. ®oHx OLIEHOYHBIX CPEICTB
Tonubii 6aHk 3a/aHmii 11 TEKYIIEro, PyOEKHBIX KOHTPOJIEH M MPOMEIKYTOYHOM
aTTeCcTalyy 0 JUCLMIUIHHE, TI0KA3aTe/H, KDUTEPHH, LIKAJIbI OLCHHBAHKsS KOMIETEHLIHIL,
METOMIECKUE MaTEePHaVIbl, ONPEAEIIAIOWINE IPOLEIYPhl OLICHHBAHUS 00pa30BaTeIbHbIX
PE3YJITATOB, NPHBE/IEHBI B yUeOHO-METOIUUECKOM KOMILIEKCE JUCIIUILIHHEL

7. OCHOBHAS H IONNOJIHUTEJ/IbHAS YYEBHAS JINTEPATYPA

7.1. OcHoBHas yueGHasi IMTEpaTypa

1 Anapeesa, O. B. OcHOBBI aIrOPHTMH3ALMH M MPOTPAMMHPOBAHHS HA S3BIKE
Python : yue6uuk / O. B. Anapeesa, O. H. Pemu3sosa. - Mocksa : U3narenbekuii Hom
HHUTY «MHCuC», 2022. - 149 c. - ISBN 978-5-907560-22-2. - Tekcr : ANEKTPOH-
Hpid. - URL: https:/znanium.com/catalog/product/. — Pexxum mocTyna: no noanmucke.

2. 3naronombekmii, M. OCHOBBI IPOrPAMMHEPOBAHHUS Ha A3BIKE Python / .M.
3narononsckuit. - Mocksa : JIMK Ilpecc, 2021. - 284 ¢. - ISBN 978-5-97060-552-3.
- Texcr : snextponnsiit. - URL: https://znanium.com/catalog/product/102814, — Pe-
’KHM JIOCTYTA: O TOAMMCKE.

3 Mensenes A A. Wisydenne ssbika nporpammupoBarms Python [OnexTpon-
HBI} pecype]: MeToanIeCKHe PEKOMEH/IALNHA UIsl IOATOTOBKY GAKANaBPOB H CHIEIHa-
mactos Hanpasnenwi 09.03.03, 09.03.04, 10.05.01, 10.05.03 «ITpuksaagHas nHpop-
Maruka», «lIporpaMmHas urxkenepus», «Kommbiotepuas 6esonacuocTs», «Mupop-
MalHOHHas 06e30MacHOCTh» / MHHHCTEPCTBO Hayku M Bhicmiero oGpasoBanms Poc-
cuiickoii Menepaunu, KypraHckuii rocyapcTBEHHBINH YHHBEPCHTET, Kadenpa npo-
rPaMMHOr0 00ecreueHus aBTOMATH3HPOBAHHBIX CHCTEM; [COCT.: A.A. Mengezes]. -
OneKkTpoH. TekcToBkie AaH. (Tun ¢aiina: pdf, pasmep: 488 Kb). - Kypraun: H3ngarens-
cTBo Kyprauckoro rocynapcrsensoro ynupepcuteta, 2019. - 43, [1] c.: puc. - Bu6-
JMorp.: ¢. 43.
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4. Typukos, C. P. OCHOBbI arOPATMH3AIHMK H IPOrpaMMHUpOBaHus Ha Visual
C++ : yue6Hoe mocobue / C.P. ['ypukos. — Mocksa : HHOPA-M, 2022. — 515 c.
— (Bsicmee obpasosanue: bakanaspuar). — DOI 10.12737/1039154. - ISBN 978-5-
16-015500-5. - Teker : SNIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1039154. — Pexxum focTyna: no noAmucke.

5 T'ypukos, C. P. OCHOBBI aIrOPHTMU3AIAK 1 NPOrpaMMHpoBaHus Ha Visual
C++ : yue6noe mocobue / C.P. I'ypukos. — Mocksa : HHOPA-M, 2022. — 515 c.
— (Boiciuee obpasoeanue: bakanaspuat). — DOI 10.12737/1039154. - ISBN 978-5-
16-015500-5. - Texct : 3NIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1039154. — Pexxum 10CTyna: 0 MOATKMCKE.

7.2 JlonoiHATEILHAS JIUTEPATYPA

1. XKyxos, P. A. f3bik mporpamMmmupoBanusa Python: npakTukym : yueOHOE 10CO-
6ue / P.A. XykoB. — Mocksa : HHOPA-M, 2021. — 216 c. + Jlon. mMarepuaist
[OnexTponnsiii pecypc]. — (Bsicmee o6pasosanme: bakanmaspuar). — DOI
10.12737/textbook_5cb5ca35aaa7f5.89424805. - ISBN 978-5-16-016971-2. - Tekcr :
anextponHsiii. - URL: https://znanium.com/catalog/product/1412168. — Pexum no-
CTyma; Mo IOJITHCKE.

2. Pycanosa, SI. M. C++ kak BTOpO#i A3bIK B 00yYEHHH MPHEMAM H TEXHOIOTHSM
nporpammupoBanus: yueb. nocobue / 5. M. Pycanosa. - Pocros-na-Jlony: WUsna-
TenbeTBo OOV, 2010. - 200 c. - ISBN 978-5-9275-0749-8. - TekcT : SIEKTPOHHBIH, -
URL: https://znanium.com/catalog/product/550811. — PexxumM mocTyma: 1o mOAIMKCKE.

3. I'pumunn, A. B. Undopmaimonnsie TexsHonoruu. [IporpaMmuposanne na C++
. yuebHo-MeTouueckoe nocobue / A. B. I'pumunn. - HoBocubupek : Usn-so HI'TY,
2020. - 68 c. - ISBN 978-5-7782-4174-9. - Tekct : onexkrponnsii. - URL:
https://znanium.com/catalog/product/1866900. — Pexxum mocTyna; mo moamucke.

4. Awmapuna, U. B. f3pik C++ H 00BEKTHO-OPHEHTHPOBAHHOE TIPOrPAMMHPOBA-
Hue B C++. JlabopaTopHbiii mpakTukym: YueGHOe mocobue s By30B / AmapuHa
H.B., Kpynckaa XK.®. - Mocksa :Top. munus-Tenexom, 2016. - 232 ¢. - ISBN . -
Texcr : anexrponnsiii. - URL: https://new.znanium.com/catalog/product/973780

8. YYEBHO-METOJUYECKOE OBECIIEYEHHE
CAMOCTOSATEJIbBHOU PABOTHI OBYUAIOILIUXCS

1. 3amauu mo mporpammuposatuio / [lox pen. Oxynos C.M., - 3-e u3n. - Mocksa
:Jlaboparopus 3nanwmii, 2017. - 826 c.: ISBN 978-5-00101-448-5. - Tekcr : 31neKTpoOH-
ueiid. - URL: https://new.znanium.com/catalog/product/541059

2. Kyswmnos, [I. P. KomnbroTepHsie Hayku : OCHOBBI IpOrpaMMUpoBanus: Yues-
noe nocobue / Kysmunos J[.P., - 2-e u3x., crep. - Mocksa :®@aunta, Usa-so Ypan. yu-
ta, 2017. - 102 c. ISBN 978-5-9765-3144-4. - Tekct : snextpoHHsii. - URL:
https://new.znanium.com/catalog/product/948144

3. Kynsrun, H. b. C/C++ B 3amavax u npumepax / H. B. Kymstun. — CaHkr-
[Terepbypr : BXB-Iletepbypr, 2015. — 285 ¢. - ISBN 978-5-9775-3322-5. - Teker :
snexTpoHHkIi. - URL: https://new.znanium.com/catalog/product/940363
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9. PECYPCbI CETH «<MHTEPHET»,
HEOBXOJIUMBIE 1J1s1 OCBOEHHUA TUCHHUILINHBI

1. Caiir nucranuuonsoro o6y4enus 8 HOY (HauuonansHsiif OTKpBITHIH YHE-
sepeutet) «MHTYUT» comepkut OGecnaTHbie KypChl, TPOrPaMMBI MOBBIICHAS KBa-
madukanue 1 npod)ecCHOHANBHOH MEPeNnoAroTOBKH, HHTEPECHBIE MOKTaNbl U ApY-
ryio noJiesHyro uadopmaunio http://www.intuit.ru.

2. ®enepansHsiii moptan «Poccuiickoe oOpasoBarue» http://www.edu.ru/

3. HudopmauroHHsIii CaiiT, coaepaluii CpaBOYHbIE MaTepHANIbl O HH(OP-
MaTHKE, KOTOPbIE BKJIIOYAIOT B ce0s Kype JIEKLHH, CXeMbI, IPE3eHTALHH, PedepaTsl 1
ap. informatikaplus.narod.ru.

4. TlocTosHHO OGHOBNAEMBIH STEKTPOHHBIH yueOHHK (CBOGOMHBIN MOCTYI),
colepyalliii MOJHYKD WHPOPMALMIO O s3bIKe nNporpammupoBanus Python.
https://docs.python.org/3/tutorial/index.html

5. Caiir, comepxamuii He0OXOIUMBIE TUCTPUOYTHUBBI M MOMHYIO HH(OPMALMIO
IS A3BIKA IporpaMMHpoBanus Python https://www.python.org/

6. Caiit xadpenpsr [IOAC KT'Y «MubopmaTika i MporpaMMHpOBAHKE: [IAT 3a
warom» http://it. kgsu.ru/.

10. HH®OPMAIIMOHHBIE TEXHOJIOT MU, ITPOTPAMMHOE
OBECITEYEHUE H HH®OPMALIMOHHBIE CITPABOYHBIE CUCTEMBI

1. OBC «JIaup»

2. DBC «KoHCYnbTaHT CTyIEHTa»

3. BBC «Znanium.com»

4. «["apaHT» - CIPaBOYHO-IIPABOBAs CHCTEMA

11. MATEPHAJIBHO-TEXHHYECKOE OBECIEYUEHUE JUCLUTLIMHBI

MarepuansHo-TexHuYecKOe O0eCeUeHHe 10 PeanH3alii JUCLHTLTHHEL ocy-
mecrnsgercs ¢ Tpebosanuamu PI'OC BO no naHHO# 06pasoBaTebHOlM IporpaMmMe.

12. VIS OBYYAIOIIUXCS C HCTIOJIb30OBAHUEM
AUCTAHIIMOHHBIX OBPA30OBATEJIbHBIX TEXHOJIOT Uit

Ilpn WCTIONMBE30BAHUM SNEKTPOHHOTO OOYYEHHA W AMCTAHLHOHHBIX obpasosa-
TenbHBIX TexHonorui (aanee 30 u IOT) 3aHATHS MONHOCTBIO WITH YaCTHYHO IPOBO-
AATCA B pekuMe OHMaiH. OOGbeM MMCUMITMHBI W PacIpeAeeHHe HArpy3KH IO BHAGM
pabot cootBetcTyeT 1 4.1. Pacnpenenenue 6annos coorsercrayer 1m 6.2 6o Mo-
KET OBITh M3MEHEHO B COOTBETCTBHH C PEIIEHHEM Kadephl, B Cily4ae mepexona Ha
90 u 10T B npouecce o6ydenns. Pemenne kapeaps: 06 HCIIOB3YyEMBIX TEXHOJIOTH~-
AX U CHCTEME OLIEHHWBAHUA NOCTHIKEHHUM o6yqalou1ﬂxc;1 NPUHUMACTCA C YYETOM MHE-
HUA BEAYILEro NPenoaaBaTesa U JOBOAUTCA A0 06yYarOIMXCs.
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IMMPAJIOXEHHE 1

AHHOTauUA K paboueii mporpamMMe AUCIHILTHHBL
«OCHOBbBI [TIPO'PAMMUHPOBAHU SI»

00pa3oBaTeIbHOI MPOrpaMMBl BHICIIEr0 06pa3oBaHus —
nporpaMMel OakanaBpuaTa

09.03.03 Ipukiagnas undopmMaTHKa
HanpasnenHocts:
HuTtennexTyanbHbie HHOPMALMOHHBIE CHCTEMbI H TEXHOJIOTHH

09.03.04 ITporpamMmuas uHKeHepus
HampasnensocTs:
IIporpammuoe oGecnedenne ABTOMATH3HPOBAHHBIX CHCTEM

Tpynoemkocts aucunmmns: 8 3.¢. (288 akagemuueckux 4acoB)
Cemectp: 1, 2 (ounas), 2, 3 (3aounas)
®opma NpoMesKyTOUHOM aTTECTALMK: 3a4eT, FK3aMEH

ConepxaHne JUCLMILTHHbL

Kparkas xapakrepucTHka s3bika mpOrpaMMHEpOBAHHSA Python. VYcnosueie u
LMKIMYECKHe KOHCTpYkuuH. PaGora co crtpoxamn. Cnmcku, MHOXecTBa, KOPTEXH,
nuanasoss!. Opranmsanus dyskumit. Moaymm. @aiiner, I paduka.

Kparkas xapakreprcTuka ssbixa nporpammupoBanus C/C++. Ycnoensie u
LMKIYecKHe KOHCTPyKUMH. MaccuBel. PaGota co ctpokamu. ®yukuun. daiinsr, Co-
3AaHHE KOHCONBHBIX NPUIOXKEHHH W npuiaokenuit Windows Forms., CLR-
TIPUIIOXKEHNS. Perynupyembie Wiin HeperynupyeMeie ykasatenu. OCHOBHBIE KOMIIO-
HEHTBI, HCTIOJIE3YEMBIE TIPH CO30aHMK NprIokernit Windows Forms,
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