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1. OFBbEM JUCHHUITTHHBI
Bcero: 8 3aueTHrIX equHuL TpynoemMKocTH (288 akameMHUeCKix yaca)

5 Ha Bcro muc- Cemectp

Bun yue6Ho# paGoTel — I 3
AyauTOpHBIE 3aHATHS (KOHTAKTHAS PaboTa ¢ npe-
noAaBaTe/IeM), BCETr0 4YacoB 120 64 56
B TOM YHCJIE:
Jlexnuu 56 32 24
Jla6opaTopHEie paboTh! 16 16 -
I[TpakTHYecKue paGoTEI 48 16 32
?o)lfanmopﬂue 3aHSATHS B MHTEPaKTHBHOM (opMme, ya- 50 12 38
CamocrosTeabnasn pabora, Beero 9acon 168 116 52
B TOM YHCJIE:
[TonroToBKa K 5K3aMeHy 27 - 20
IMoaroroBska k 3a4eTy 18 18 -
IToaroTOBKa KOHTPOJIBHOM PaboTh 18 - 18
Hlpyrue BujisI caMocTOsTEMBHOM PaGOTHI
(caMoCTOSTENBHOE H3yUEHHE TEM (pa3zenoB) mucLH- 105 98 7
ILIHHBI)
Bun mpome:kyTounoii arrecTanun S 3ager IK3aMeH

IK3amen

O6mas Tpy10eMKOCTh JH CHHILIHHBI H Tpyaoem- 288 180 108
KOCTBb 110 CeMecTpaM, YacoB




2. MECTO JUCIHAIIJINHBI
B CTPYKTYPE OBPA3OBATEJILHOM IIPOI'PAMMBI

JAuctuminga «SI3pIkH IPOrpaMMHPOBAHHUs» OTHOCHTCS K JUCLHILIAHAM 06s-
3aTeIbHOM JacTH Oyoka 1.

W3yyeHue MCUMIITHHE! 6a3UpPyeTCs Ha 3HAHHAX, YMEHHSX ¥ HAaBBIKAX, TIPHOG-
PETEHHBIX CTYJIEHTaAMH B CPeIHEeH IIKoIIe.

Pesynbratsl 00y4eHHs 10 NHCHHUILIHHE HEOOXOAMMBI IS M3ydeHHS MHCIIH-
mmH: «MHbopMatrka», « TeXHONOrHM ¥ METOMBI IPOrpaMMUpOBaHusY, «MHKeHep-
Has ¥ KOMITBIOTepHas rpadukay.

3. INTAHAPYEMBIE PE3YJIbTATEI OBYYEHUS

Lenv oceoenua Ooucyunnumnel: V3ydeHWe COBPEMEHHBIX METOOB CO3/aHHS
Ka4eCTBEHHOTO MPOTPaMMHOI0 00eCcTedeH s, YI0BIeTBOPSIOIIEro 3aaHHEIM Tpe6o-
BaHMAM, 3HAKOMCTBO C COBPEMEHHBIMHM METONAMH pPa3pabOTKH MPOCTEHIIHX Mpo-
I'PaMMHBIX IpuioxkeHuH. PopMUpoBaHHe 00MENPO(ECCHOHATBHBIX M CIIELHAATBHBIX
KOMIIETEHTHOCTEH IMOCPEJCTBOM 3HAaKOMCTBA CTYAEHTOB ¢ Ga30BBLIMH IOHATHSIMH
MPOrpaMMHpPOBaHKs; GOPMHUPOBAHHE YMEHHs aHATH3HPOBATH IOCTABIECHHYIO 33129y
¥ Ha OCHOBE aHajK3a BEIOMpPAaTh COOTBETCTBYIOIIHME CPEACTBA S3bIKA MPOrPaMMHUPO-
BaHHA AJI1 €€ peaH3alyy.

3adauu Oucyunnunby: UCTIONB3Ys pecypchl 00pa3oBaTENbHON MIPOrpaMMBl,
YHHBEPCHTETCKOI0 06pa3oBaTeIbHOT0 MPOCTPAHCTBA, MPOdECCHOHATEHOTO CO0DIIIe-
CTBa Croco6CTBOBaTh (POPMHMPOBAHHMIO y CTYJIEHTOB HABBIKOB PELIEHHS CTAHAAPTHBIX
3a/1a4 MpodeCCHOHANBHON NeATeTbHOCTH Ha OCHOBE MH(OPMALMOHHOM KYJIBbTYPHI C
IpUMEeHeHHeM HH(QOPMalHOHHO-KOMMYHHKAIIHOHHBIX TEXHOJOTUH U C YY4eTOM OC-
HOBHBIX TpebOBaHUH HH(GOPMALHOHHOH 6e30IaCHOCTH; 3aI0XKHTh OCHOBBI [IPOrPaM-
MUPOBAHHS TNPHJIOKEHHH M CO3MaHHA NPOTPAMMHBIX IPOTOTHIIOB pELIEHHs MpH-
KJIaJHbIX 3a1ad.

KoMmnerenuunu, GopmMupyeMble B pe3yIbTaTe OCBOCHHs JUCIMILUIHHEL.

- C10COGEH NIPUMEHSATD SI3BIKH, CHCTEMBI H HHCTPYMEHTAIIbHBIE CPEICTBA TIPO-
rpaMMHpPOBaHus B podeccroHanbHoit nesrensHoctr (OI1K-3);

- CIOCOOEH K OCBOEHHMIO HOBBIX OOpasLOB INPOTPaMMHBIX, TEXHHYECKHX
cpencTs ¥ HHpopManHoHHBIX TexHoorHi (OITK-8);

- crocobeH pa3pabaThIBaTh HAYYHO-TEXHUYECKYIO HOKYMEHTALMIO, TOTOBUTh
Hay4YHO-TEXHHYECKHE OTYETHI, 0030PbI, ITyOIHKALKMK 10 Pe3yIbTaTaM BbINOTHEHHBIX
pabort (TIK-7);

- crioco6eH NMPUMEHATh 3HAHHS B 00JTaCTH 3JIEKTPOHUKH H CXEMOTEXHHKH, TEX-
HOJIOTHH, METOJOB H A3BIKOB NPOrPaMMHPOBAHHS, TEXHOJOTHI CBS3M M Tepenavu
JaHHBIX MPH pa3paboTke MPOrpaMMHO-aNNapaTHBIX KOMIIOHEHTOB 3aIUIIEHHBIX aB-
TOMaTH3UPOBAHHEIX CHCTEM B chepe npodeccHoHanbHO# fesitensHocTH (TTK-10).

B pesynpTare H3y4eHHs NUCHHIUIMHBI O0YYAIOIHACS TOIKEH
3Hamb:
- OCHOBBI MAaT€MaTHYECKOrO H KOMIBIOTEPHOIO MOJEIHPOBAHUS IS TIPHMe-
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HeHHs B IPOQECCHOHANBHOMN IesSTeNbHOCTH (OIIK-3);

- HOpPMAaTHBHO-NIDABOBbIC NOKYMEHTBHI, MEXIYHAPOAHBIE U OTEeYeCTBEHHBIE
CTaHIapThl B 001aCTH HHQOPMALMOHHBIX CHCTEM H TEXHOJIOTH (IIK-7);

ymems:

- WCIIONB30BAaTh COBPEMCHHBIE METOLbI M MPOTPAMMHBIE CpEICTBA B
npodeccHoHabHOM nesTenshocTH (OITK-8);

- YMeTb pa3pabareIBaTh, BHEIPATE W  aJalTHPOBaTh IIPHUKJIALHOE
nporpamMMHoe obecniedenue (ITK-10);
enaoems:

- OCHOBaMH SA3BIKOB IIPOrPaMMHpPOBAaHHS W OUOIMOTEK mJis pa3paboTku
TIPUJIOKEHUH U CO3JaHHS IPOrPaMMHBIX MPOTOTHIIOB peleHys NpHKIaJHbIX 3a1ad
(TTK-10);

- HeOOXONHWMBIM  MaTeMaTHUYECKHM anmnapaTtoM, — IpPHMEHSEMbIM B
npodeccronanbHoi fesrensaoctu (OITK-8).



4. COOIEP)KAHUE U CHUILIUHBI
4.1. YuebHO-TeMaTHYecKHil I1aH

KounvecTBo wacos
e pI:;);;]; : Huamesonamge pasens, KOHTAKTHO# padoThl ¢ npenou;:g:;.:fm
TeMblI Temu Jlexkuun Tpasrirs. TOpHBIE
3aHATHSA
padoThI
1 cemecmp
1 Ilepemennsie. THIB TaHHEIX. 4 }
5 Oneparopsi.
2 VCII0BHBIE H HHKIAYECKHE 2 ’ 2
KOHCTPYKIIHH
Pyfe | 3. CTpoKH. 4 2 2
CTpyKTYPHI TaHHBIX (CITHCKH,
4, KOPTEKH, MHOXKECTBA, AHana- 6 4 4
30HBI)
5. DynKIHH. 4 2
Py6exHsrit kKouTpoms No 1 - 2 -
6. PerynspHeie BEIpaskenus 4 2 -
7. CtpykTtyps! nanubix. Ciosapn 2 2
8. Pabora ¢ daitnamu u xarano- 4 2 2
Py6ex 2 ——
9. Pabota ¢ usoGpaxkenusmu 2 2
Py6esxnsrii KonTposs Ne 2 ) =
Bceero 32 16 16
2 cemecmp
10 Obmue cBeneHHs O Iporpam- 2
| Max, JIekceMax u andasure.
OCHOBHEIE yIIPaBJISIOIIHE KOH-
11, 4 6
cTpykiuu C++,
Pybex 3 12. | Ykasarenu u maccusel B C++, 2
13. | Oyukimu B C++. 2
14. | Ctpoku u BexTopsl B C++. 6 4
Py6exxHbni koHTpOIE No3 2
15 CTpykTypsl B 00BeIMHEHHS B 5 3
© | C+
16. | Pabora c daitnamu B C-++. ) 6
17 O6paboTka HCKIIOUHTETBHBIX 2
PyGex 4 " | cutyarmii B C++.
OCHOBHBIE KOMIIOHEHTEI, HC-
18. | momp3yeMble [IIst CO3NaHHA 2 -
npunoxenni Windows Forms
PyGesxubrit koHTpOIIE Ne 4 2
Bcero 24 32
Hroro 56 48




4.2. ConepsxaHue JIeKIHOHHBIX 3AHATHIL
1 cemectp

Tema 1 Ilepemennsie. THNBI JaHHBIX. Onepartopsi
lpucpanBaHue sHaYeHml mepeMeHHbIM. [IpoBepKka THIA TAHHBIX. IIpeobpaszo-
BaHMe TUMOB. OCHOBHEIE ONEPaTOPhI: JBOMYHELE, PaGoThI C I0CJIEN0BATEIbHOCTIMH,
NPUCBaNBaHUS.
Tema 2 YcaoBHbIC H HHK/IHYeCKHE KOHCTPYKLHH

Omnepatops! cpaBHeHus. YcnoBHas KOHCTpYKIHs. Luknbl. Qynkiwmu range() u
enumerate(). Oneparops! continue u break.

Tema 3 Ctpoku

OcHoBHBIE onepauun co cTpokamu. DYHKIHH ¥ METOIBI IS paboTel co cTpo-
KamH: TOHCK 1 3aMeHa B CTPOKE, H3MCHEHHE PErHCTPa CHMBOJIOB, paboTa C CHMBO-
JlaMH, IIPOBEPKaA TUIIA COJIEPKUMOTO CTPOKH.

Tema 4 CTpyKTyphI JaHHBIX (CTIHCKH, KOPTeXkH, MHOKeCTBA, IHANA30HbI)

Cosnanue cricka. OCHOBHBIE ONEpPALHH Ha CITHCKAMI. MHoromepHsie cruc-
ku. Ilepebop anemenToB criucka. I'eHepaTops! cruckos. MeTos! paboTsl co criucka-
MH (Z00aBieHne U ynaneHue 5J1eMeHTOB CIIHCKA, TTOHCK 3JIEMEHTa, IOJy4YeHHe CBe-
ACHHUI O 3HAYEHHSX, BXOJAIIHX B CIIMCOK, COPTHPOBKH CIIHCKa).

Koptexu, ux oTnmums or cnimckoB. MHOXecTBa, 0cO6EHHOCTH ONpeneNeHus u
HCIOB30BaHKs. OCHOBHBIE OIlepallii Hall MHOKECTBAaMH. JlHara3oHbl, CIOCOGH! 3a-
JaHus U 001acTh IPUMEHEHHS!.

Cnosapu. Cosnanue cnosaps. Onepauyu Hax ciosapamu. [TepeGop anemenTtos
coBapsi. OCHOBHBIE METOMIBI PaGOTHI CO CIOBAPSIMH.

Tema 5 @yuxuun

Onucanue dyskumum u obpamenne K Heil. OcOBEHHOCTH HCIIONB30OBAHMS
¢ynkumni. AnonuMHBIe dyHKUMHU. JleKopaTopbl (ysxnuit. Pexypeus. TnobansHele u
JIOKaJIbHBIE IIepeMeHHEIe. BioxxeHHbIe GyHKIHH.

Tema 6 Peryasipubie Boipaskenus

CuHTaKcHc perynsipHbIX BhIpaxkeHHit. [lowck NIepBOro COBMIAACHHUS C MmabIo-

HoMm. [Torck Beex coBnanenui ¢ ma6noxHom. 3amMena B cTpoke.
Tema 7 Ctpykrypbl nannsix. CioBapu

Crnosapu. Cosnanme cnosaps. Onepanuu Haz cnoBapsMu. IlepeGop snemenros
cnoBapsi. OCHOBHEIE METO/IbI PaGOTEI CO CIOBAPSIMH.

Tema 8 PaGora ¢ ¢aiiiamu u kaTanoramu

Otkpritie daitna. OCHOBHBIE DYHKIME U METOIbI pabots! ¢ daitmamu. [Ipasa
AocTyna K Qainam u katanoram. OyHKIMH paboThl ¢ KATAIOraMH. CoxpaneHue 005-
€KTOB B (haiin.

Tema 9 Pabora ¢ u3o6paskeHnsaMu

Bubnunoreka Pillow, ee 6a30BBIe BO3MOMXHOCTH. 3arpy3ka usobpaxenuit. Co-
3/1aHKe HOBOro u3o0paxenus. ITonyueHne uHpopMannu 06 u3obpaxxeHnd. Pucopa-
HHE JIMHUH U DuUryp.



2 cemecTp

Tema 10 O6mue cBeaeHHs 0 IPOrpaMMax, JeKceMax H andaBure

Jlexcuueckue ocHOBBI s3bika C++. Andasur. JlekceMsl. CxanspHble THTBI U
BoipakeHHs. [Ipumepsl. Mcnonssosarme npocreiimux tumnos. ITpumepsr. QyHKIHA
(bopMaTHOro BBO/Ia M BEIBOJA.

Ornepauun. 3Haku omepauwuii. ApudmeTnuecKkue oIepaLuy. [Tpumeper. Hu-
KPEMEHT ¥ JiekpeMeHT. IIpumepsr. Onepanyy npucauBanus u oTHoWeHUs. [Ipume-
pei. Jloruyeckue omepauuu. Ilpumepsr. Ycnosras onepamus. IIpamepsl. Onepauuun
npeo6pa3oBanust THIIOB. [Ipumepsl.

Tema 11 OcHoBHBIe ynpaBasiomue Koncrpykuun C++

YcnoBHple koHCTpyKuuu. Omnepatop if...else. Ilpumeper. Onepatop switch.
ITpumepsr.

Huxmrdeckne koHCTpyKumH. Luxn while. Ilpumepst. ukn do...while. TIpu-
mepbl. [ukn for. [pumepsr. Oneparop GesycioBHOro nepexona. [Tpumepsr. Omnepa-
TOp MPHHYUTENBHOTO BBIX0/a U3 LHKJIA MK nepekmoyarens. [Ipumepst. Onepatop
3aBEpIICHHS BBINOJHEHHA TEKYIIEro mara tena uukna. IIpuMepsl. Oneparop Bo3-
BpallalollKii 3HaueHne u3 GyHkuuu. [Ipumepsr.

Tema 12 Ykazarean u maccuBbi B C++

Ykasarenu u anpeca. [Tonarue ykasarens u anpeca. Onepanus KOCBEHHO#M aji-
pecalyu 1 HaXOx/IeHus afpeca. AfipecHas apudmernka. Oneparus sizeof,

Maccusbl. O6mue cBenenns 0 MaccuBax. OfiHOMepHbIe MaccuBsl. MIMs MaccH-
Ba. JIBymMepHbIe MaccHBBL. MHOroMepHble MaccHBBL PaGoTa ¢ MaccuBaMH ¢ MOMO-
mplo ykasareneid. [Ipumepsr. MaccuBsl ykasateneii. [Ipumepsl. MaccHBbI tHHAMAYE-
cKo# mamsTH. [Ipumepsr.

Tema 13 ®ynkunn B C++

Qyukuun. O6ume cBenenus o GyHkuusx. Omnpenenerue QyHKIHH. Aprymen-
ol pyHKLuH. TIpumepsr. [lepenaua HeckoNbKHX 3HaYeHHH B GyHKIHMIO. Bo3Bpar He-
CKOJIBKHX 3Ha4YeHHH U3 OyHKIuH. [IprmMepsl.

Cepumxn. O6mye cenenmss o ccbutkax. CCHUIKH B KadecTBe MapaMeTpoB
dynxumit. Ccbliky B KadecTBe pesyibTaToB (GyHKIHH. Knaccs mamsary. Pexypcus.
OYHKIHUH C IEPEMEHHBIM YHCIOM mapameTpos. [loxcrasnsemsie (inline) OYHKIHH,
CriocoGbl nepesiauyn MaccHBOB B DYHKIMH M MX BO3Bpata. IIpumMepsr.

Tema 14 Ctpokn u BekTopsl B C++

Crpoku. CrpokoBas koHcTaHTa. MHuumanmmsauus ctpok. CTPOKH M yKasaTelH.
Oynximn 1yt paboTsl co crpokamu. Mcnonb3oBanue cTpokoBbIX (yrkmmit. Mcnos-
30BaHUe CTPOK B KOMaHIHOM cTpoke. [Ipumepsi.

Kuacc string: HasHa4eHue u crioco6sl 3aanus 066eKT0B. OCHOBHEIE ONEPALIHH
HaJl oO0BeKTaMH Kiacca string. OyHKIHH i paboThl ¢ OTHENBHBIMH CHMBOJIAMH
crpoku. OCHOBHBIE METOIBI KJIacca string.

Kuace vector: HasHa4eHue 1 cioco6s! 3ananus 0GbeKToB. [ToHsTHE HTepaTopa.
Apr¢MeTHIecK e Onepauy Hajl HTepaTopaMi. OCHOBHBIE METOBI PaGOTHI C BEKTO-
pamu.



Tema 15 Pa6ora c ¢aitiamu B C++

[Tonsarue aitna. Beox/BeiBon daitnoe B s3sike C. OcHOBHBIE byHKOHH 1
pabotsl ¢ Qaiinamu. CraHIapTHBINA BBOA/BBIBOA. DYHKIHH CTaHIapTHOTO BBO-
Jla/BbIBozia B si3bike C.

Beon/biBon B sispike C++. Ipoctpanctsa mmen. Knacchr fstream, ofstream,
ifstream; paboTa ¢ QaitaMi ¢ HCIOIB30BAaHHEM 3THX KIACCOB, bunapueie ¢aiiisl.
CranpnapTHsIit BBOA/BEIBOI B C++.

Tema 16 Crpykryps! v 06bequnenns B C++

Crpyxrypsl. Omucanue cTpykryp. Onepauun Haa cTpykTypamu. Mcnons3osa-
HHE TI0JIeH OUTOB B KayecTBe II0JIEH CTPYKTYp.

O6benunenus. ITonaTne oGbeaunenus. CoBMECTHOE HCIIONB30BaHHE 00BEIH-
HEHWH ¥ CTPYKTYp. [lepeMeHHbIE CTPYKTYpBI.

Tema 17 O6paboTka HCKIIOYHTENBHBIX cHTYanuii B C++

O6uive npUHIMNEI MeXaHH3Ma 06paboTky MCKMoUeHHH. CHHTAKCHC H CeMaH-
THKa T€HEepalMy ¥ 00pabOTKH HCKITFOYEHHI.

Oneparopsr try, catch u throw. [eHepanus uckimrodennii. OCHOBHBIE KIacchl
THUIIOB HCKIIIOYeHUH. DyHKINH, BBIAAIONIHE HCKITIOYESHHS.

Tema 18 OcHoBHBIE KOMNOHEHTBI, HCIOJIb3yeMbIe A1 CO3AAHMS npHJIo-
xennii Windows Forms

Ilonatue CLR-npunoxenus. OnucaHHe MacCHBOB M cTpyktyp B CLR-
NPHIIOKEHUAX. YKa3arenu B CLR-mpHioKeHHsX.

IIpoctpanctBo uMeH System. OCHOBHBIE THIIBI TIEpEMEHHbIX, HCIIONIb3yeMble
IpU co3nanuy npuioxeHunii Windows Forms.

Crpyxktypa npunoxenus Windows Forms, HasHauenue HEKOTOPEIX (aiiios.

IlonsTHe KOMIIOHEHTa, CBOWCTBA, METONA, coObITHS. OCHOBHLIE KOMIIOHEHTBI,
MCMOJIb3yeMble TIpH  co3aanuH npunoxenudt Windows Forms (Form, Button,
TextBox, Label, ListBox, ComboBox, MenuStrip, Panel, GroupBox, CheckBox,
RadioButtom), #x ocHOBHbIE CBOCTBa, METOZBI U COOBITHS, IPHMEPEI HCIIOIb30Ba-
HHUS.

4.3. laGopaTopHble M NPAKTHYECKHE 3AHSITHS

Homep HaumenoBanue Hanieisisae HopmaTus Bpemenn, uac.
azjesia asjena
pTeMH it pTeMLl 4 padoThI Ilpakruyeckoe | JlaGoparopuas
3 3aHATHE pabora
Ilepemenusie. Tu- ”
P PaGota Ne 1. JleitcTBus ¢
bl JaHHEIX. Ore-
9HCIIaMH. Y CJIOBHBIE H
1,2 patopsl. Y CIOBHEIE 2 2
LUKIHYECKHE KOHCTPYK- ‘
H LUKJIMYECKHE i
KOHCTPYKIIHH
Pa6ota Ne 2. IIpeoGpazo-
3 Crpoku BaHHUE CUMBOJILHEIX BENH- 2 2
YHH.
4.7 Crpyktypst nan- | PaGora Ne 3. CrpykTypst 2 5
’ HBIX (CIUCKH, KOp- | nanHeX. CIouckH.




TEXH, CIIOBapH,
MHOJECTBa, [Uarna-

Pa6ora Ne 4. CtpykTypsi

30HBI) JaHHBIX. MHOMKecTBa 2 :
JlaGoparopHas pa6ota Ne
7. CIpYKTYpBI IAHHEIX. - 2
CnoBapu
PyGexHEri xoHTpOIS 1. 2
JlaboparopHras paGora Ne
5 Dynkun 5. Ucnone3oBanue ¢yHk- - 2
I(HH.
P Jlaboparoprast pa6ora Ne
€TYJISIpHBIC BBIpa-
6 6. PerymspHsie Bepaxe- 2
WKEHHS
HUA
8 PaBota ¢ daiinamu | JIaGoparopras paGora No 5 2
U KaTanoramMu 8. Daitner
JIa6opaTopHas pabora Ne
9 Pafiore c maobpa- 9. I'pacduxa. Bubanoreka 2
KEHUSIMH :
Pillow
Py6exHslit KOHTpOIIS 2. 2
Bcero 16 16
OO0mwue cBenenus o
IporpaMmax, Jiek-
10.11 | cemaxn anpasure. | PaGora Nel0. [leficTBus ¢ 6
d OcHoBHBIE yIpaB- | gHcnamu
JISIOITHE KOHCTPYK-
uu C++
VkasaTenu u Mac-
12,13 cuBsl B C++, ﬁigg;i:ﬁ;l' Faodra.g 4
Dynukimn B C++,
Crpoxu u BekTopr! | PaGora Nel2. O6pa6oTka
14 i 4
B C++. CTPOKOBOM HHpOpMAIHH
PyGexHbit KOHTpOIIB 3 2
Pa6ota Nel3. I'paduxa 2
15 CTpyKTYpEI M 065~ | pagira Nol4, CrpyKTyphI 4
enuHeHus B C++.
Pabora Nel5. O6wenune- 5
HUS
16 Pa6ora c atimamu | PaGora Nel6. Pabota ¢ 6
BIGHH baitnamu
PyGexnsrit KoHTpOIIB 4 2
Beero 32
Hroro 48 16
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4.5. KonTponbnas pa6ora
Konrponbrast paGora Bo 2 cemecTpe Hcronb3yetcs s yriyGieHns 3HAHHH 1O
0C06CHHOCTHM HCIIOJIB30BAaHUA SA3bIKa IporpaMMHUpOBaHUs

4.5.1 TpeGoBauus k oopM/IeHHI0 KOHTPOILHO PaGoOThI

PaGora nomxna ObITh BBINONHEHA HA OJHOW CTOPOHE JIHCTA GeNOW Oymaru
opmara A4 (210x297 mm). MHTEpBaN MeXCTPOTHbII - nosryTopHbIA. I{BeT mpudTa
- uepHsIi. ["apHuTypa mpudra ocHoBHOrO TekecTa — «Times New Romany uiu aHa-
noru4Has. Kernp (pasmep) ot 12 no 14 mynkToB. Pasmeps! noneit cTpanus! (He Me-
Hee): mpaBoe — 30 MM, BepxHee, H HIKHee, TeBoe — 20 MM. ®opwmar a63ara: moJ-
HOe BBIpaBHUBaHHE («110 IHpUHE»). OTCTYN KpacHO# CTPOKH OHHAKOBBIN M0 BCEMY
TEKCTY.

CTpaHHLB! TOKHBL GBITh POHYMEPOBAHEI ¢ YY&TOM THTYJIBHOTO JIHCTA, KOTO-
pIi He obo3Hayaercs uudpoit. MHTepBan Mexay cTpokamu Tekcta — 1,5. Pazmep
wpuQTa 1S Ha3BaHUA TIIaBbl — 16 (MOJTY>KHPHEIH), moa3aronoska — 14 (moury>xup-
HBIi ), TeKCTa paboTsl — 14. To4ka B KOHIIE 3aroJI0BKa, PAcIIONaraeMoro rocepenHe
JIMCTa, HE CTABUTCA. 3aro/I0BKH He MOTYEPKHUBAIOTCS. AG3aIbl HAYMHAIOTCS ¢ HOBOM
CTPOKH M NEHATAIOTCA € OTCTynoM B 1,25 cantumerpa. Oriasienue (cozmepxanue)
JIOIKHO OBITH IOMEMEHO B Hadase paGoThl, chOPMHPOBAHO ABTOMATHYECKH.

3aroJIoBKU pa3aesoB M MOAPA3/IENOB ClelyeT MedaTaTh Ha OTAEIbHOIL CTpPOKE C
TNIPOMHCHON OyKBbI 6€3 TOYKM B KOHLE, HE MOTYEpPKHBAs, Hanpumep: BBEJIEHUE,
BAKJITOUEHME. BeipaBHuBanue mo ueHtpy. OT6HBKa: 1epes 3aroJoBKOM —
12 myHKTOB, Mocine — 6 myHKTOB. PaccrosHue MeXy Ha3sBaHHEM IJIaBbl U MOCIENy-
IOUIUM TEKCTOM JIOJDKHO OBITh PABHO IBYM MEXILYCTPOYHBIM uHTepBanaM. Takoe ke
PacCTOsAHKE BBIACPIKMBACTCA MEXKIY 3aroOBKAMH TJIaBEI U maparpada. Paccrosnus
MEIIY CTPOKaMH 3aroJioBKa NPHMHUMAIOT TaKUM ke, Kak H B TekcTe. [loquepKHBaTh
3aroJIOBKH H IIEPEHOCHTH CIIOBA B 3ar0JIOBKE HE JI0MYCKAeTCS.

IIpy unTHpOBaHME HEOGX0AUMO COGMONAT CieayIomIHe IIpaBUa:

- TEKCT LMTaThl 3aKIIOYAETCA B KABBIYKH M TPUBOAMTCS Oe3 H3MeHeHwil, Ge3
TIPOU3BOJILHOTO COKPAIICHHS UMTHPYeMOro (parMenTa (IPOIyCK CIIOB, NpeosKe-
HHI MK ab3alieB JOITyCKaeTCsl, €CIH He BIeYeT HCKAKEeHHS BCEro ¢dparmenTa, 1 060-
3HA9aeTCA MHOTOTOYHEM, KOTOPOe CTABHTCA Ha MECTe IIPOMycKa) H 6e3 MCKakKeHUs
CMBICIa;

- Kajilas urara J0JKHA COTIPOBOXKAATBCSA CChUIKOH Ha HCTOYHHMK, GHGIHOrpa-
(huyecKkoe OmHCaHHE KOTOPOTO JOMKHO MPHUBOIMTHCA B COOTBETCTBUM C TpeOoBaHH-
sIMH GU6IHOTpadHIeCKUX CTAHAAPTOB.

O6yuaromuecst IOMDKHBI IPOBECTH CAMOCTOATENBHBIN MOHCK B CETH WnTepHer
HeoOXxonumoit nHopMauKru mo BeIGpaHHOI TeMe, IIPOBECTH aHATUTHYECKHH 0030p H
CPaBHHTEJIbHBIA aHaIN3, II0ATOTOBHUTE BBICTYIIJIEHHE HA 5-7 MHH. C JOKJIAIOM U Ipe-
3€HTaLHEN.

Hymepauus. CTpaHuIis! cliefyeT HyMepoBaTh apabckuMu 1udpaMu, cobronast
CKBO3HYIO HyMEpaLHIO 110 BCEMY TEKCTY (THTYJILHBIH JIMCT H OrVIAB/IeHHe BKIIOYAIOT
B 00u1yto Hymeparmro). Ha TutysibHOM HCTe HOMep He npocrasisior. Homep crpa-
HHIIBI IPOCTABJSIIOT B LIEHTPE HIDKHEN YaCTH JTHCTA 6€3 TOYKH.
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Tuarynbuelii uct. B BepxHeit yacTd TUTYNBHOTO JHcTA NUIIETCs, B KaKOH op-
TaHH3ALHHK BBIIIONHSIETCS paboTa, Aajee OYKBAMH YBEIMYEHHOTO KErils yKa3kIBAeTCs
tan («KypcoBas paGoTa») u BapuaHT paGoThI, HIKE B [IPaBOH IIOJIOBUHE JIHCTa —
MH(OPMALHS, KTO BEIMONHHI H KTO IIpoBepsieT paboTy. B LEHTPE HWKHEH YacTH TH-
TYJIBHOTO JIKCTA MUIIETCSA TOPO M I'OJl BEIIIOJHEHHS.

bu6aunorpagus
Bubnuorpapuueckne cChlIKH B TEKCTe KypcoBOM paBGOTEI 0hOopMIIAFOTCS B BUJIE HO-
Mepa HCTOYHHKA B KBAJpaTHBIX ckoOkax. Bubnuorpadutdeckoe onucanue (B crmcke
HCTOYHHUKOB) COCTOHT U3 CIAEAYIOIINX 3JEMEHTOB:

OCHOBHOTO 3arJIaBus;

0603HaueHNs MaTepHalla, 3aKIF0YEHHOTO B KBaJIPAaTHEIE CKOOKH;

CBEJICHHH, OTHOCSAIIMXCS K 3aIVIaBHIO, OTAEIEHHBIX JBOSTOUHEM;

CBEJICHHi1 06 OTBETCTBEHHOCTH, OT/EICHHBIX HAKIIOHHO# 4epTOii;

TpH CCBUIKE HA CTAaThIO M3 COOPHMKA WM NEPHOIMYECKOTO H3IaHHI — CBejle-
HHUH O NOKYMEHTE, B KOTOPOM IOMEIeHa COCTABHAS 9acTh, OTAENEHHBIX IBYMS
HaKJIIOHHBIMH YEPTaMH ¢ IpobeslaM [0 U MOCIIe HUX;

MeCTa H3/J1aHusl, OT/IEJIEHHOTO TOYKOH U THDE;

HMMEHH U3/1aTelIs, OTAENEHHOTO JBOETOYHEM;

JaThl U3/1aHUS, OTAEJIEHHON 3aIIITOMH.

[Tpumeps (cM. [Ipumeuanwue ).

[TPUMEYAHUE

Crncok anemenToB 6uGIHOrpadhUECcKoO 3aNUCcH COKpalleH

Knura, umelomas He GoJiee Tpex aBToOpoB:

Maxkcumos, H. B. Apxutektypa DBM M BEIYHCIHTENBHBIX CHCTEM [Texcer]:
yueb. nis By3os / H. B. Makcumos, T. JI. Ilapteika, M. U. [Tomos. — M.: Wnopa,
2005.

Knura ¢ yeTeippms 1 Goslee aBTOpaMH, COOPHHK H T. 1.

MupoBas xynoxecrenHas kynerypa [Texer]: B 2-x T. / B. A. Dpenrpoce [u
ap.]. — M.: Beiciast mkona, 2005, — T. 2,

Crarbs U3 cOopHHKA:

Husniusanus 3anana B 20 Beke [Texer] / H. B. luwosa [u ap.] / Uctopus u
KyJbTypolorus: y4e6. nocobue ans crymaearos. — M, 2000. — . 13. — C. 347-
366.

CraThs U3 3KypHaJa:

Mapteimmd, O. B. HpaBcTBeHHBIE OCHOBBI TEOPHUH TOCYAapcTBa M IIpaBa
[Texer] / O. B. Maptsimus // Tocynapetso u mpaso. — 2005. — Ne 7. — C. 5-12.

DIeKTPOHHOE H3JaHHE:

Cupsiranos, Binagumup ¥Yctunosud. Mozens MockBbl [DneKTpoHHEIN pecypc]:
3JeKTpoHHast KapTa Mocksrl u [logmockoBsst / Cugsiranos B. V., Tonmaues C. IO.,
Heirankos FO. 3. — Bepceus 2.0. — M.: Formoza, 1998.

HurepHer-pecypc:

Beruxosa, JI. C. Koncrpykrususm / JI. C. borukosa // Kynstyponorus 20 Bek. —
(http//www.philosophy.ru/edu/ref/enc/k.html).
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IlpesenTanus HOKHA COOTBETCTBOBATH TPEOOBAHUSIM SPTOHOMHKH.

4.6.2 TeMbI KOHTPOJIBHBIX paboT
[TonHE1i nepedeHs TeM pabOT MPHBOAMTCS B Y4eOGHO-METOAMIECKOM KOMILIEK-
ce.
1. Obvekmno-opuenmuposannoe npozpammupoearue (_Poibor )
1. Onpezennre o6bekt TFish - akBapuymuas pbiOka. Pribka MMeeT KOOpIMHATSL,
CKOPOCTB, pasMep, LIBET, HAallPaBJICHHE JBIKeHUA. MeTonamMu 06beKTa SBIISIOTCS:

Init - ycranaBiMBaeT 3HaYeHHs TONeH 06BEKTa U PUCYeT PhIGY Ha 3KpaHe METo-
nom Draw.

Draw - pucyer peify B BHzIe yronka, ¢ octpueM B Touke Coord U HanpaBIeHHOTO
OCTpPHEM II0 XOAy ABHKEHHUS PhIOBI.

Look - mpoBepsieT HeCKOJIBKO TOYEK Ha JIMHWUM JABMXKEHHs PhIObL. EcH X0Th 0Ha
M3 HHX OTJIMYAeTCs [0 LBETY OT BOJbI, BO3BPAIAETCS €€ 1[BET M PACCTOSHHUE [0 Phl-
Ob1.

Run - nepememniaer peiby B TeKyIeM HanpaBlieHHH Ha PacCTOSHHE, 3aBUCSAIIEE OT
TeKyIled CKopocTH peiOkl. IHOra ciryualiHBIM 00pa3oM MeHSET HalpaBieHHE JBH-
KeHHs prIObl. Ecin ppiba BHIMT NpensTCTBHE, HANpABJICHHE NBHKEHHS MEHSIETCH,
10K MPETSATCTBUE HE UCYE3HET M3 ITOJIS 3pEHHS PhIOHI.

2. Onpenenure 06bekT Taquarium, KOTOPBIH ABIAETCA MECTOM 06HMTaHUS PEIG. OH
npeJcTaBisieT cobok 061acTh 3KpaHa, HaloJIHEHHYIO BOIOMH. PrIGbl %UBYT B akBapH-
yMe, Mo3ToMy OJK3eMIULIpel o0wvexta Tfish moikHel GbITE mONsIMH  0OBEKTa
Taquarium.

Meronsl:

Init - BkMOUYaeT rpadUYECKHl PeXUM, 3alONHSET aKBAPHYM BOJIOH, CKalaMH H
pbIOaMHu.

Run - opranusyer 6eckoHeYHBIH LUK, B KOTOPOM BBINIOJIHAETCS METOZX Run Beex
obuTaTenei akBapryma.

Done - Beikir04aeT rpaduyeckuil pexum.

3. Onpenenure aBa o6bekta Tpike u Tkarp , koTopsle HacienyroT o6bekT Tfish. O6a
onn otnuyaotes ot Tfish Tem, uTo mo pasHomy n3oGpaxaror ce6s Ha skpane: Tpike
- B BHJIC 3€JICHOMN CcTpenky, a Tkarp - B BHIe KpacHOTro TpeyrojisHUKa. Bocmons3yii-
TeCh BHPTYallbHBIMH METOAAaMH. [[ns 3Toro BepHuTech K ompeneneHuo Tfish u or-
KOppeKTHUpYiiTe ero, crenaB Draw mycTEIM U BUPTYalbHbEIM.

4. O6beMHNTE KapIOB U IIyK B Be cTau. CTas - 9TO CBA3AHHLINA CIIHCOK PBIO B JH-
HaMH4eCcKod mamstu. J[na cBas3u nobaBbTe B 00bekThl Tpike m Tkarp mosme Next -
yKasaTellb Ha Cleqylouyio peiOy B crae. Crenaiite akBapuyM He BiafelbleM phIO, a
ABYX CTai ¥ MO3BOJIBTE M10JIb30BATENIO MONOJIHATE CTal, BBOAS PBIO C KJIaBHATYPEI.

5. Ilo3BonbTe UyKam IPOSABHTL CBOM IypPHOH XapakTep W MOeNaTh KaproB, KaK TOJb-
KO OHM X YBHIST. 31eCb BO3HUKHET IpoGieMa - yCTaHOBHTH, KAKOIO HMEHHO Kapra
BHJIUT LIyKa.

Ona pewaeTcs MyTeM MIPOCMOTPa BCeH CTAaH KapIloB M MOKCKA TOTO, YbH KOOPIUHATHI
6nM3KM K KOOpAMHATaM JaHHO# myku. HaiiieHHbIl Kapn yaanseTcs u3 crau.

2. 3adaua Ilpuma-Kpackana (scadmusiii anzopumm)
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Mana riockas cTpaHa U B He#t n ropozoB. HysHo coexuuuts Bee ropoaa TenedoH-
HOM CBA3BIO TaK, YTOObI 00Ias ArHa Tene(OHHBIX IMHUH OB1Ia MUHMMAJTLHOR.
YTouHeHHe 3a1a4d. B meKapToBOH cHCTeMe KOOpIAMHAT HOJIOKEHHE i-ro ropona, i =
1,...,n, 3anano mapoit koopauuar (x[il,y[i]). d[i,j] - nexapToBo paccTosHMe MexIY i-
BIM TOPOJIOM H j-BIM TOPOZIOM , j=1,...,n. B 3anade peus uzer o TenedOHHOM CBA3M, T.
€. I10Jjpa3yMeBaeTCs TPAH3UTHBHOCTD CBS3M: €CJIH i-i ropof cBA3aH C j-bIM, a j-BIH ¢
k-BIM, TO i-if cBs3aH ¢ k-bIM.
[TonpasymeBaercs Takxke, 4TO Tele(OHHBIC JIHHHH MOTYT Pa3sBETBJIATLCSA TOJBKO Ha
Tele(OHHOM CTaHNIMH, a HE B YHCTOM Inojie. HakoHel, TpeboBaHHe MEUHHMATLHOCTH
(BMecTe ¢ TPaH3UTHBHOCTBIO) 03HAYAET, YTO B HCKOMOM DELIEHHH He GyIeT IIHKJIOB.
B tepmunax teopuw rpados 3anaya ITpuma-Kpackaia BEITISIUT clemyromuM obpa-
30M:
Han rpad ¢ n BepmuHamu; JTHHEI pebep 3amansl Matpuueit (d[ij]), i,j = 1,...,n.
Haiiti ocToBHOE NepeBo MHHMMaIbHOH JUHHEL Kak M3BeCTHO, [€peBO ¢ N BepIIH-
Hamu uMeeT n-1 pebGep. OkasbiBaeTcs, Kaxaoe pebpo Hamo BEIOHPATh XaaHo (JIHIIb
ObI HY BO3HHUKAJIX LIUKJIbI).
Anroput™m [Ipuma-Kpackana (kparkoe onucanue)
B nukine n-1 pa3 genait:

BBEIOpATE caMoe KOPOTKOE ellle He BLIOpaHHOe peGpo MpH YCIOBHMH, YTO OHO HE
o0pa3yeT LIUKII ¢ YXKe BEIOpaHHBIMH.
Bribpannsie TakuM 06pa3oM pebpa 06pa3yroT HCKOMOE OCTOBHOE JEPEBO.
Hanumure nporpammy ans pemenns 3agaquu [Ipuma-Kpackana.

3. HTughp Iezapa

FOnuii Ie3aps Obii, AK0OBI IEPBBIM, KTO IpHAYMal cOGCTBEHHO MHMP. AndaBut
pa3MeIaeTcsi Ha Kpyre 1o 4acoBO¥ CTpelKe (IIPH 3TOM B pycCKoM an(aBuTe, Mocie
A uper b, a mocne S - A). Jlna 3amudpoBkyu GyKBBI TEKCTa 3aMEHSIOTCS OyKBaMH,
OTCTOSAIIMMH 110 KPYTy Ha 33/[JaHHOe YMCNo GYKB Jablie [0 4acoBoii cTpeske. Eciu,
CKa)KeM, C/IBUT Ha 3, TO BMeCTO i-# ucnonb3yercs (i+3)-s OykBsa, HanmpuMep, BMECTO
A muweres I' a BMecto S numercs B. IMpu pacimudposke Hao6opoT GepyT 6GykBy Ha
3ajaHHOE YKCI0 OyKB Onmrxe, T. €. ABHIasCh IIPOTHB YaCOBON CTPEKH.

[Iu¢p Llesaps pacimdposats nerko. M3sectHs! BeposTtaOcTH 6yKB p[i],i =1,2,...,1, B
SI3BIKE

coobmenus (n - yucao OykB B andaBute). oAcYUTaeM 4acToThl 6yks f[i] B 3ammd-
poBaHHOM coobmenuH. Ecii 0HO He 04eHb KOpoTKoe, TO f[i] ZOMKHBEI CpaBHHTEIBHO
xopowo cornacoseiBathes ¢ pli]: f[i] = p[i-s] mnis HekoToporo casura s. 3aTteM
HayHeM Jenath nepebop mo casuram. Korma ciaur He yranaw, obinee pasmudHe
mexnay pli] u fli+s] , papHoe D(s) = S | p[i] -fli+s] | (cymmupoBanwue H6epercs mo BceM
ior 1 go n), 6yaeT BeIMKO, a KOria CIABHUI yraaaH - Majo.

Munnmusaims D(s) mo Bcem s = 1,2,...,n naet K04 k pacudposke koxa Llesaps.
Hanummre u ueneitaiite mporpamMmy BanoMa mugpa Llesaps.

4. Hepa 7Ku3zneo
Oto wrpa co3gana B 1970 r., ee aBTop - aHrnmidckuii marematuk Jx. KonBeit
(Conway). B 3t0if Mrpe mapTHep He Hy)XeH - B He€ MOXHO HIpaTh OJHOMY. Bo3HH-
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KaloIHe B MPOLECCe TPl CUTYALlHH OYeHb [OX0XKH HA PeallbHbIe IPOLECCHI, MPOHC-
XOZISIIHE TIPH 3aPOXKIEHUH, Pa3BUTHH U THOEIM KOJOHHH XHUBBIX OPraHH3MOB.
IIpaBuia urpel. Boo6pasute GeckoHedHoe mone, pasneleHHOe Ha KieTkd. Ha kask-
ZOH KIJIETKE TMOJIs JKUBET, POXKAAETCS MM MOTHOAeT )KUBOTHOE. ITO 3aBHCHT OT ycIo-
BuH Cpejtbl, T. €. OT TOTO, CKOIIBKO COCellell y Hero Ha GIKailIuuX BOChMH KJIETKaX
(deTBIpex 1Mo CTOPOHAM U YeTHIPEX MO yriam).

JlefcTBYIOT TpH NpaBU/Ia CYLIECTBOBAHHS )KHUBOTHBIX:

1. Kaxnoe jXHBOTHOE, y KOTOPOTO [jBa WM TPH COCENa, KUBET H COXpaHseTcs 0
CIIEIYIOIIEro ITOKOICHHS.

2. )XuBoTHOe norubaer, eciu y Hero Gollee HeXeMH TPH cocea (OT HEIOCTATKA Me-
CTa), COBCEM HET COCeIeH HITH TOJIBKO OZIMH coces (OT ONHHOYECTBa).

3. Korza psimom ¢ KakoH-HHOYAb KIETKOH €CTh TPH KHBOTHBIX (cocena), To Ha 3TO
KJIETKE POXKIAETCSI HOBOE YKUBOTHOE.

4. BakHO TOHSATE, YTO )KHBOTHBIE MOTHOAOT U POKIAIOTCS onHoBpeMeHHO. OHH 00-
PasyIoT OJIHO MOKOJICHHE. 32 OJUH X0/ B HIPE B COOTBETCTBHH C YOMAHYTHIMH IIpa-
BHJIAMH OCYIIECTBIISETCS [IEPEXO OT OJHOTO IIOKOJICHHS K IPyroMy.

JOx. KoHBell peKOMEHIyeT ClIeyIOUMiA Cocod OCYIECTBICHHS XOI0B (mpu HamM-
IMH KJIETYATOH JOCKM U KOCTOYEK ABYX LIBETOB):

1) Hauats ¢ xenaeMoli KOHPHUIypanuy (KOJIOHHH XKUBOTHBIX ), COCTOSIIIEH U3 YEPHBIX
KOCTOYEK;

2) HaliTH BCe KOCTOUKH, KOTOPBIE JOJDKHBI RO2UBHYMb, U HA KaXXIYI0 U3 HUX OJIETh
110 OJIHOH YEpHOi KOCTOUKe;

3) HalTH BCe CBOOOMHBIE KIIETKH, HA KOTOPBIX JIOJIKHO POOumbCsa KUBOTHOE, U I10-
JIOJKHUTh Ha HUX 110 OJHOH Oesioit KocTouke;

4) yOaMTh C JOCKH BCEX NO2UbOWUX FKUBOTHEIX (T. €. CTONGHKY U3 JIByX KOCTOYEK), a
HO60podIcOeHHbx (Genble KOCTOYKM) 3aMEHHTh YepHBIMH. BhINoNHUE 3TH oTnepanu,
T. €. Mocne MepBoro Xoja, MOMYYHM BTOPOE MOKONEHHE. AHAIOIHYHBIM 00pasoM
IIPOUCXOIMT M BCE OCTalIbHBIE XO/IbI B UTpe. Tak moy4aroTcs Bce HOBBIE TOKOJIEHHS.
Tema. Hanummte nporpaMMy, MOAENHPYIOLIYIO KOJIOHHIO YKu3Hu. McXOXHbIMH JlaH-
HBIMH CITy?KHT Ha4aJbHOE PacloyioKeHHe XUBOTHBIX (3alaHHOe I0JIb30BaTelleM HiIH
M0y aeéMoe CIIyqalHO - pealru3oBaTh 06a Clydas), a B Ka4eCTBe pe3ysbTaTa HYKHO
NOJYYUTH BHJ CBEPXY B rpa)HYECKOM PEKUME BCeX MOKOIEHUM KOJTOHMH.
HexoTopkle KOJIOHMH Pa3pacTaloTCsi HEBEPOSTHBIM 06Pa3oM IpH BechMa CKPOMHBIX
HavalbHBIX pa3mepax. ECTb Apyrue KoMOHHH, KOTOPEIE MEAIEHHO MEPEMeINaOTCs [0
IyCTHIHE, IEPEXO/Is Ha BCE HOBbIE M HOBbIE TEPPUTOPHHU. Baina nporpamma momkHa
o6pabateiBaTh Gosiblike KOJNOHHH €3 Ype3MepHON TpaTsl NaMATH HIH BpPEMEHH.
MHorokpatHbI# TPocMOTp GONBIIOr0 MaccHBa IUTA TOCTPOCHHS CIIEAYIOIINX MTOKO-
JNIeHUH - 3TO GaHalbHBIA MOIXOM; 37€Ch XOPOLIHHA NPOrpaMMHCT BEIGpan Gbl Gonee
9KOHOMHUYHBIE CTPYKTYPBI JaHHBIX M &IrOPUTMBI. BaM, BO3MOYHO, 3aX09eTCH HUCITBI-
TaTh KaKO#-IM00 MeTO/1, OTCEXMBAIOLIMI TONBKO 3aHAThIE KBAAPaTEL. B mporpamme
HeJb35 OTpeieNuTh OecKoHeuHO Gombinoe moe. JJOMKHO XBATATH TIOJA HEKOTOPOH
H3BECTHOM BeJMMYHMHBI m*n. YTOo 1enarh, eclaM 3BOTIOLHUS JOCTHIAeT I'PaHHUL T0J1517
OpnuH U3 BO3MOXKHBIX BEIXOZOB - [IPEPBATh 3BOMIOHIO. OIHAKO 3BOJIOIHS MOIIIA b
TPOJIOJKATECS, €CIH OBl MBI YCTPAHHIH IPAHHIBI TOJIA: COSAUHUIMA Obl M06bIe 1Ba
TNIPOTHUBOIIOIOXKHBIX Kpas IO, 3aTeM KOHIUBI MOTYYeHHOro WuiuHapa. IlomydenHas
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¢urypa, umerommas opmy GyGnHka, Ha3bIBaeTCS Top. Mcnonk3ayiite sToT moxxon B
BalleH mporpamMMe (AN 3TOTO JOCTATOYHO Gosiee aKKypaTHO OIIpe/IeNIUTh coceneit
KJIETKH, HAaXONALIEeHCs Ha Kpato nmoiist). McTopus konouuu YKH3HD 3a49apOBBIBAET, eC-
M e€ mpocMaTpUBaTh kak GuIbM, HO OHa Gymer eme Gonee YBIIEKaTe/IbHEH, ecliu
Tpe/icTaHeT B nBete. Kak/ioil kieTke Npu poXkIeHHH MOXKeT GbITh [PHIHCAH HEKO-
TOPBIH LIBET, ONpPe/eNseMbIi, BO3MOXHO, €€ IIOKONEHHEM HI TeHaMH, THiepeaHHBIMH
e#l ponuTensiMu.

Lukiaeckue, HO TIpH 3TOM JBHKYILHECS KOJOHHH (a TaKuX HEMAJI0) BEHKOJIENHEI
B CBOEM CBEPKAIOLIEM MHOTOLBETHOM Hapsjie.

5. O0vekmHo-opuenmuposannoe npozpammuposarue (_Conneunan cucmema_)
Tema: 00BexTHO-OpHUEHTHPOBaHHOE IIPOrpaMMHPOBAHHE ACTPOHOMHYECKOH MOIEITH
COJTHEUHOU cHCTeMbl. Moziens onuceiBaeT CONHIE M IIAHETHI Mepkypuii, Berepy,
3emmo, Mapc u ux chyTtHukd. IIporpamma paboraer cnenyrommm obpa3oM: Ha
KkpaHe u3obpaxaercss ColHIE M IUIAHETH CO CBOMMH CITyTHHKAMH pacnosararTcs
BOKpyr CoJIHIIa Ha CBOMX aCTPOHOMHYECKHX MecTax. [ [IaHeTh HAYHHAIOT BpallaTh-
¢ Bokpyr CoJHLa 110 CBOMM OpOHTAM ¢ MPaBHIIBHBIM COOTHOIICHHEM ckopoctei. B
TO 7K€ BPEMS CITyTHUKM HA9MHAIOT BPAIATLCS BOKPYT CBOMX IITAHET [0 TPAaeKTODH-
M, CKIIaZIBIBAIOIIMMCS U3 JIBYX BpAINATeIbHBIX IBHKEHHN: BpallleHHe IIaHETHl BO-
kpyr COJIHIA ¥ BpallleHHe CIlyTHAKA BOKPYT IUIaHETH. YTo6bl 0606IIHTS orpezere-
HUA pasHBIX HeGeCHBIX, onpenenute 06bexT Tbody. [lnaneTs u CITyTHHKH TaK Xe,
kak i CosHLe, - 370 HeGecHble Tena. VX HaZlo ONpeRenuTh Kak 00BEKTHI-HACIE THHKH
ot Tbody. O6beKThI-HaCIeAHHKH JOIKHBI CONEPIKAT OIS 1)Texymue KoopaHHATEI
Tesa; 2) LEeHTP, BOKPYT KOTOPOTO TeNO BpamaeTcs; 3) panuyc opOuThI; 4) CIHCOK
CITyTHHKOB; 5) CKOPOCT BpallleHHs; 6) pasmep; 7) LBET Tela.

BpameHue kak 1iaHer, Tak U CIlyTHMKOB BOKpYT IEHTPAIBHOIO TeJa IIPOUCXOIHT TI0
OZHHM H TEM K€ 3aKOHOM MPHPOALL. [lIs IUIaHET TeIOM, BOKPYT KOTOPOTO OHH Bpa-
warorcs, ABnsAercs ColHue, a I KaX/I0ro CIyTHAKA HEKOTOpasi [UaHeTa. JTo JBH-
JKEHHE I BCEX HEOECHBIX Tl MOXKHO ONpENETHTh OJHHM METOIOM - Bpawatics!.
WMnes MeTona COCTOHT B OCYIIECTBICHHH JBHXKEHHUS Tena HapallMBaHHUEM YTJIOBOTO
nepemenneHus ¢ maroM B 10 rpagycos.

IlepemelieHne Ka/10TO Te/la BEIYHCIIAETCS B BUE OTHOCHTENBHOMN BeTHUMHBI, 3aBH-
CALIEH OT 3HAYCHHUs ero cKopocTH. IIpH KaX/[0M H3MEHEHHH YIiIa BEIYHCIAIOTCS HO-
BBI€ KOOPIMHATHI NoNoXeHUs Tena. Kaknas nuanera, Hauas Bpamarhcs JOJDKHA 3a-
IIyCTUTh COOTBETCTBYIOLINHA METON BPALIEHHS [JIsi CBOMX CITyTHUKOB.
OTHocuTebHEIE TAPaMeTpPHI [UIA [UIAHET H CITyTHUKOB

Hazpanue Pagnyc Ckopocte  Paszmep
Mepkypuit 58 0.416 3
Benepa 108 0.416 5
3emis 150 0.1 6
Mapc 228 0.053 4
Jlyna 15 1.3 2
Doboc 7 114.4 1
Hetimoc 12 30.4 1
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6. Muoscecmeo Manoenvbpoma

B Knuure pexopnos 'MHHeca caMbIM CIIOHBIM MaTeMaTHYECKHM 0OBEKTOM HA3BAHO
MHOXeCTBO MaHzens0pora. JT0 MIOCKOE MHOXECTBO SBISIETCS APKHM TIPHMEpPOM
¢pakTana.

OpaKTasbl - 3T0 MaTeMaTHYIECKHE 0OBEKTHI, HMEIOLIKe JPOGHYI0 Pa3MEpPHOCTb B OT-
JMMHe OT TPAAHMLMOHHEIX T€OMETPHYECKUX (QUTyp Lenoi pasmMepHocTH (HampuMep,
OIHOMEPHBIX JMHHA WIH JByXMEPHBIX IMOBEPXHOCTeH). MpaKTaisl - 3TO HEYTO
Gounble, yeM MaTeMaTHYeCKuH Kypbe3. OHHM JarOT Upe3BbIYAaiHO KOMIAKTHBIN CIIO-
co6 onucaHus 06BEKTOB M IPOLECCOB. MHOIHE CTPYKTYpBI 06IIafaroT ¢dbyHnamen-
TallbHBIM CBOWCTBOM [€OMETPHYECKOH PEryNsapHOCTH, M3BECTHOHW KaK MHBApHAHT-
HOCTP 110 OTHOLIEHHIO K Macwraly, umi camonodobue. Eciu paccmaTpuBath 3TH
OGBEKTEl B pasiMiHOM MacmTabe, TO IOCTOSHHO OGHAPY)KHBAIOTCS ONHH M TE XKe
(yHIaMeHTaNbHBIE dNEMEHTHI. OTH MOBTOPSIOLIHECS 3aKOHOMEPHOCTH ONPEEIISIOT
ApoGHYyI0, il (paKTalIbHYI0, PA3MEPHOCTh CTPYKTYpHI. B pupose Bee dpakTanbHo:
obaka, H3pe3aHHast JIMHUS I06epexbs, KPOMKA JIUCTA, HEPBHEIE H KPOBAHBIE COCYIbI
H'T. 1.

MmuosxectBo ManznensGpota OnMChIBaeT MOBeJeHHE IHHAMHYECKOTO IIpoIecca,
OTpEIeJIEHHOTO Ha KOMIUIEKCHBIX YHCIax popmynoit z(nt+1) = z(n)*z(n) + c. (1)
OnuuieM airopuT™ IOCTPOEHHS OKPALIEHHOTO B YepHbIH LBET MHOecTBa MaH-
Aenb0poTa ¢ OKPYXKEHHEM, PACKpalIeHHBIM B pasHble mBera. I MpOH3BOIBHOIO
KOMIIIEKCHOTO 4HC/a ¢ = X + i*y monoxum z(0) = 0 1 ycTpouM HTepauuio mno hop-
myie 1. MakcumanpHOe umcno urepauuii Max =150. Jlins mocneoBaTeisHOCTH z(n)
HMEIOTCSA IB€ BO3MOYKHOCTH:

1. Yucna cTanoBsATCS Bee GONBIIMMU M GONBIINMY, CTPEMSCh K GECKOHEIHOCTH.

2. To4ky HAXOAATCA ¥ MPONOIDKAIOT OCTABATHCS HA PACCTOAHMM MeHbImM 2 o 0.
Tax BoT, MHOXecTBO MaHIENE6POTA - ITO MHOXKECTBO TEX HHCEN C, JNS KOTOPBIX
BBIMOJIHAETCS BTOpas BO3MOMKHOCTE. ['paHilla MHOXECTBA CHIIBHO H3pe3aHHa. [Ipu-
4EM I10[ JIyTIO# OHA BBIMIAIUT CTOJb )K€ H3JIOMaHHOM, Kak U 6e3 Hee. OHA HAIOMH-
HaeT JIMHHIO MOPCKOro Gepera, MHOTHE €CTECTBEHHBIE IPAHHMI[BI, KOTOPBIE CTAHOBST-
cA TeM JIMHHEe, YeM Gonee Menkuit MacIiTab HCHoNnb3yeTes i u3Meperus. OQHoM
U3 XapaKTEepHBIX 0COOEHHOCTEH 3TOH TpaHHMLBI sABIeTCS eé camomomobue. Eciu
B3TIISHYTh Ha IH000H M3 e€ MOBOPOTOB MM 3aIHBOB, TO MOXKHO OGHAPYKHTH, 4TO
OJlHa M Ta K€ (hOpMa BCTPEYAeTCs B PA3IMIHBIX MECTaX M MMEET PasHble Pa3MepEl.

B nporpamme kaxmas Touka (IMKCeNb) dKpaHa MpEACTABJSET COOTBETCTBYIOLIEE
KOMILIEKCHOe 4Huclo ¢. Ecim yncno Max yBenuYHTh, TO IpaHHLd MHOXECTBA OIpe-
AENUTCA TOYHEE, TaK KakK [l HEKOTOPBIX TOYEK C ITOC/IeN0BATENBHOCTH Z(n) yHIyT
BCE-TaKkH HA GeCKOHEUHOCTh. Bee Toukn MHoxecTBa Mannens6pota oTMETHM uep-
HBIM LBeTOM. JJJIs1 BCeX IPYIHX TOYEK C COOTBETCTBYIOIIAS IIOCIIEA0BATENBHOCTE Z(1)
YXOIUT Ha GECKOHEYHOCTb, NPHYEM CKOPOCTh YXOZa OLEHHBAETCS COOTBETCTBYIO-
IIMM IBETOM TOYKH C, MPOMOPLHOHATLHBEIM KOJIMYECTBY HWTepalui, J0CTaTOYHBIM
AJst TOro, 4ToGR! Z(n)*Z(n) cTano GoabwwM 4. Beero ucnonessyeTcs BETOBas NaTHT-
pa 13 16 uBetoB M Tak kak Max-1 3HauHTeNEHO GosbLIe 15, TO LBETA MEPHOXHYECKH
noBropsitoTcs. OKpacka BHEIIHOCTH MHOXXecTBa Mamnjens6poTa mossoisieT Gojee
TOYHO YBHJETH I'PAHHUILy MHOKECTBA.
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MHoxectBo ManznensGpora cTpouTtes B [IPSIMOYTOJIbHHKE ¢ KOOPIHHATAMH XMmin= -
2.25, xmax=0.75, ymin=-1.5, ymax=1.5 (T. e. mukces ¢ koopaunaramu (0,0) mpex-
CTABJIICT KOMIUIEKCHOE YHCIO0 -2.25 + i*1.5 ). TIporpamMma JO/DKHA [O3BOJIATE [I0JIE-
30BaTeNII0 MEHATh KOOPJHHATHI BEPIIMH MPSIMOYTOJbHHKA, YTOOBI MOXHO GBLIO
M300pa3sHTh B yBEIMYEHHOM BHIE OTHEIBLHBIC parmenTsr MHOXecTBa MaHnens6po-
Ta. Tak xax MHOkecTBo MaHiens6pOTa CTPOUTCS JOCTATOTHO MEJJIEHHO, TO HEO0O-
XOMUMO TIPELYCMOTPETH BO3MOXKHOCTE 3aIlHCH CO3/1aBAEMOT0 H300paXKeH s B (haiir.
Tako# ¢aiin mpocTo XpaHWT IBeTa Beex mukceneit 9KpaHa. Heobxonuma Tak xe
BCIIOMOTaTeNbHas MporpaMma, KOTOpas Cpasy e H3BIe4eT MpeABapHTENbHO CO-
3naHHOe H300pakeHue U3 daiina i u30GpasuT Ha skpaHe. JIUHAMITYECKOE H3MEHEHHe
UBETOBOH MATHTPEL B LMKIE MO3BOIHMT IONYYHTh GONlee KPAacOYHbIe H300paXKeHus
MHO)XecTBa Mannens6poTa.

7. Ilepenoc cnoe

Kax noxaseiBaloT MHOro4HC/IEHHBIE SKCIIEPUMEHTSI, pazbueHHe pyCCKOro ciioBa Ha
YacTH JUIA TIEPEHOCa ¢ OJIHOM CTPOKH Ha APYIYIo ¢ GONBIION BEPOSTHOCTHIO BHITON-
HAIOTCS NPaBHIIBHO, ECITH IIOJIb30BATECS CIIEAYIOIUMHE [IPOCTBIMH IPHEMaMH:

1) e unyiue moaps raacHble MOYKHO pas3lieNInTh, €CIIH NEPBOA U3 HUX IpelIe-
CTBYET COTJIacHasl, a 32 BTOPOH HIeT XoTs Obl ogHa Gykea (6yksa i Impu 3TOoM pac-
CMaTpHBAETCs BMECTE C NPE/IIECTBYIOLIEH TIIACHOM KaK eMHOe Lenoe).

2) Jle umymue noapsa COrNiacHble MOXKHO Pa3feiuTh, €CITH MIE€PBOi M3 HUX Mpeie-
CTBYET IJlacHasd, a B TOH 4aCTH CII0BA, KOTOPas HAET 3@ BTOPO COIIACHOM, HMeeTcs
XO0Ts ObI 0/1HA I1acHas (GYKBHI b, b BMECTE ¢ MIPEALIECTBYOLIEH COTNacHOM paccMar-
PHBAIOTCS KaK eIHHOE LIEJIOE).

3) Ecin He ynaercst mpuMeHUTS MyHKTHI 1), 2), TO CIIeIyeT MOMNBITATECSA pa3GUTh CJIO-
BO TaK, 4T00bI NepBas 4acTh comepkana Gonee YeM OHY OyKBY M OKaHYMBAaJIach Ha
TIIaCHYI0, @ BTOpas coziepxana XoTs Obl O/Hy I7acHyo. BeposTHOCTE mpaBHIIBHOTO
pasbueHus yBeTHUMBACTCH, €CIM MpPEBAPUTENLHO BOCIIONB30BATHCH XOTS GbI He-
TIOJHBIM CITMCKOM IPHCTaBOK, COJCPXKALINX TNACHBIE, H IONBITATHCS MPEXK/E BCEro
BBIJIEJIUTD U3 CJIOBA TaKyIO IIPHCTABKY.

JlaH TeKCT Ha PyCCKOM si3biKe. BBIMONHHTE (JOPMAaTHPOBAHHE €TO CTPOK II0 JJIMHE C
IIOMOIIBIO HA IIEPEHOCa CIIOB.

8. Mynemegpunom

B pucoBaHHBIX MyJbTOHIEMAaX WIUIIO3HS IBHXEHHS CO3AETCs IOCIeN0BaTENbHOMN
CMEHOM KaJIpoB, KaX/IBIA U3 KOTOPBIX (HKCHPYET OYepeaHOe TIONOKEH e IBHIKYILE-
rocs o0beKTa.

Hcrone3ys 3TOT NMpHHUMI, TMONYYHTH MyITOHIBM, MOKA3BIBAKOIIHIA: a) UAYIIEro
denoBetka; 6) Geryliero 4enoBeyka; B) 4eI0BeUKa, BBIIOIHAFOMEr0 IPUCEIAHHS; T)
9eJI0BEYKa, BBIIOJIHAOLIEr0 CUTHATH3ALKIO (IIaXKKOM.

9. Mopckoii boii
Ha none 10 #a 10 nosummit cTOAT HeBUIMMbIE BpaXKecKue Kopabiu: 4 Kopabus 1o
OZIHOH KIIeTKe, TpH Kopabisd 1mo 2 KieTkH, 2 Kopabus mo 3 kierkw, 1 Kopabie B 4
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KteTkH. Ilosuumu yxaspisaiorcs pycckumu Gyksamu ot A 1o K (o CTpoKaMm) U nud-
pamu oT 1 mo 10 (mo cronbram).

KoHourypanus u nonoxenne kopabiiell Ha 1oe BHIGHPAIOTCS C OMOIIBIO JAaTYHKA
cryqaiiHeIX qncel. Ecim kietka kopa6is yragana Wrparomyum BepHO, OHA OTMeYaeT-
CSl KPECTHKOM; B IPOTHBHOM CJTy4ae TOYKOii.

Hammcats nporpammy /st HTpI NPOTHB KOMIIBIOTEPa B OJHOCTOPOHHHIA MOpCKOU
6o1i.

10. Tuneanvie ghpaxmansi

®pakTanbl - 5T0O MaTeMaTHIECKHe 0OBEKTEI, HMEIOIIKE APOGHYI0 Pa3MEPHOCTE B OT-
A4He OT TPAIHLHOHHBIX N'€OMETPUYECKHX (QUryp IeoH pasMepHOCTH (HampHMep,
OJHOMEPHBIX JHHHH WM JIByXMEPHBIX MOBEpXHOCTeH). MpaKTadsl - 3TO HEYTO
GoJbIIe, 4eM MaTeMaTHYECKH KYpbe3.

OHH 1al0T Ype3BbIYAHHO KOMMAKTHEIA CIIOCO6 ONMCaHUs OGBEKTOB H MPOLECCOB.
MHor#ne cTpykTypsl 061a1210T hyHIaMEHTAIBHEIM CBOHCTBOM T€OMETPHYECKOMN pe-
TYJIAPHOCTH, H3BECTHOM KaK MHBAPMAHTHOCTH II0 OTHOLUEHHIO K MacmiTaby, HiH ca-
Monodobue. Ecii paccMaTpuBaTh 3TH OOBEKTH B PasiTMYHOM Macutabe, To MoCTo-
SIHHO OGHAPYKMBAIOTCA OZIHH U Te e (yHIaMeHTAIbHbIE d/IEMEHThI. DTH IOBTOPS-
IOIIHeCs 3aKOHOMEPHOCTH ONPEAEHAOT APOOHYIO, MK (PAaKTAIbHYI0, Pa3MEPHOCTE
CTPyKTypbl. B mpHpoze Bee dpakranbHo: obnaka, M3pe3aHHas JHHHA MOGEpexss,
KpOMKa JINCTa, HEPBHBIE U KPOBAHBIE COCYIBI U T. [,

HexoTopele 13 (pakraioB Ha3bIBAIOTCS THHEHHBIMH, IOTOMY YTO CTPOSTCS C TIOMO-
WBIO THHEHHBIX (a@uHHBIX) MpeoGpasoBanmii ockocTH. Takue mpeo6pasoBaHus
M300paXkeHre TIePEMELIAIOT, CKHMAOT, OTPAXKAIOT, BPAINAIOT M TPaHCHOPMHUPYIOT
TNPOKM3BOJILHEIM 00pa3oM IIpH YCIOBHH, YTO IIPSMBIEC JMHHY HA H300PaXEHHH OCTa-
IOTCS MPSIMBIMU TOCIIe TpeoOpa3oBaHusl.

OmnceiBas ¢pakTas mocpencTsoM aGpGUHHBIX MPeodpa3OBaHMIA, MBI MOXKEM 3HAUH-
TEJIbHO YMEHBIIUTh KOJM4ECTBO JAHHBIX, HEOOXOIMMBIX JUIS Nepeaun H306pakeHus
[0 JIMHUSAM CBS3M HIM JUIS XPaHEHHs €ro B NaMATH KoMmmnbioTepa. Croxuas dopma,
nonobHas GpopMe JIHCTa MAIOPOTHHKA, MOXET OBITH MONHOCTBIO OMNKCAHA JIHHEHHBIM
QJIrOPUTMOM, OCHOBAHHbIM JIALIb HA 28 YMCIIOBBIX NapaMeTpax. 3aMeTHM, YTO Ipej-
CTaBJIEHHE TOTO € JIICTa B TOYEYHOM BHJIE, KaK TeleBH3HOHHOE H300paKeHue, Tpe-
OyeT HECKOJIBKO COTeH THICSY YHCIIOBLIX BEIHYHH.

AJITOPUTM NOCTPOEHHS THHEHHBIX (PaKTAJIOB.

AddunHoe npeobpasoBaHHe €BKIMAOBLIX KOOPAMHAT 3a[aeTCS C MOMOIIBIO IBYX
JMHEHHBIX ypaBHEHHI:

X =ax+by+te

v =ex+dytf

Jist mocTpoenus Gpakraia NOCTYNAIOT CIEAYIOMEM 06pa3oM:

Bbi6upaeTcs HeCKONBbKO aQUHHBIX MPeoOpa3sOBaHMi M KAKIOMY NPeoGpasoBaHHIO
COTIOCTABIISIETCS HEKOTOPasi BEPOSTHOCTh €ro HCIONb30BaHKs. Bua ahhuuHbIX mpe-
00pasoBaHuH, HX KOJMYECTBO 1 BEPOSTHOCTD 3aBUCAT OT KOHKPETHOTO (hpaKTana.
Tak, Hanpumep, AUTs TACTA AIOPOTHAKA HCTIONIB3YI0TCA 4 TTpeoOpa3oBaHus:

a b c d g £ p

0.00 0.00 0.00 0.16 0.00 0.00 0.01
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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 HauanbHas Touka ¢ koopauHaraMu X = 0 u y = 0. 3aTeM nMpuUMeHSETCSA OIHO
U3 IaHHBIX NpeoOpa3oBaHUH KOOPIUHAT VISl OIIpe/IeIeHHs] HOBBIX 3HAYEHHH U, KaKoe
MMEHHO MpeoOpa3oBaHUe MPUMEHHUTH OIPe/ieNsIeTcs ClyqaiHIM 00pa3oM B COOTBET-
CTBHH C 3alaHHOH BepoATHOCTHIO . [lomydeHnHas Touka u3obpaxaercs Ha INIOCKOCTH
[[BETOM CBSI32HHBIM C IIPAMEHEHHBIM Ipe0o0pa3oBaHueM. DTOT MPOIecC MOBTOPSAETCS
JIOCTATOYHOE YHCIIO pa3, [I0Ka He IMOCTPOUTCH JOCTATOYHO pealiCTHYecKoe H300pa-
xeHure. UroObl H300paXkeHHe yAaqHO OBUIO PAacIHONIOKEHO Ha 3KpaHe HYXKHO 3a1aTh
JIOTHYECKHI 5KpaH - B ClIy4ae JIACTA NallOpOTHHUKA :

mo ocu X ot -4 1o 0

mo ocu y ot 6 7o 10

3aMeHa 3Ha4YeHHH K03GGULUHEHTOB b U ¢ Ui JIHUCTa [IANOPOTHUKA BO BTOPOM ypaB-
HeHuH cooTBeTcTBeHHO Ha 0.00 U - 0.06 yBemU4MBalOT KPUBU3HY CTeOJIA MAOPOTHH-
ka. 3amena ux Ha 0.02 u -0.02 - ymMeHbIIalOT KPUBHU3HY. ECIH HUCKIIOYHUTH NepBoe
YpaBHEHHe, TO IPoNagaeT credes.

IIporpamma 0JKHA CTPOUTE HECKOJIBKO (hpaKTasoB.

5. METOIUYECKHE YKA3ZAHUA IJISd OBYYAIOLIINUXCHA
11O OCBOEHHIO JUCITHITJINHBbI

JlexuuoHHBIA Kypc 0OaswpyeTcss Ha ITAaCCHBHOM MeToje 00ydYeHHs, pealnu3yro-
IIEM TPaJHLAOHHYIO 00bICHUTENBHO-HILTIOCTPATUBHYO 00pa30BaTeNbHYO TEXHOJIO-
THIO, B paMKaxX KOTOpPOH CTyJEHTHI BBICTYNAIOT B POJIH CIIyIIaTesel, BOCIPUHHMAKO-
mux y4eOHbIM MaTepuall, i y4acTBYIOIIUX B JHUCKYCCHAX U 9KCIPECC-0Mpocax.

IIpu npocnylmIMBaHHMU JEKLUH pEKOMEHAyeTCcs B KOHCIIEKTE OTMEHaTh BCe
Ba)KHbIE MOMEHTBI, Ha KOTODPBIX 3a0CTPAET BHUMAHHE IpENojaBaTellb, B YaCTHOCTH
T€, KOTOPBIE HANpaBJeHbl Ha KAYECTBEHHOE BBIIIOJIHEHUE COOTBETCTBYIOIIEH MpaKkTH-
yeckoi paboTsl.

ITpenogasareneM 3arIaHHPOBAHO HCIIOIB30BAHME TPH YTEHHH JIEKIHE TEXHOJO-
ruu yuebHoH auckyccuu. [ToatoMy pekoMeHmyeTcs pUKCHPOBATh Uit ce0si HHTEpECHBIE
MOMEHTBI C LIeJIbI0 HX aKTHBHOTO 00CY KIEHHUS Ha JUCKYCCHHU B KOHIIE JIEKITHH.

3aJ0roM KaueCTBEHHOI'O BBINOJIHEHHs NPAaKTHYeCKHX paboT SBISETCS caMo-
CTOSTENbHAs TIOATOTOBKA ITyTeM IOBTOPEHMs MAaTepHalioB JieKiuid. PekomeHnmyeTcs
IOArOTOBUTH BOIIPOCH IO HESICHBIM MOMEHTaM M OOCYIUTh HX C IpEroJaBaTelieM B
Hayaje KaXXI0ro 3aHATHA.

IIpenonaBaTeneM 3arlaHUPOBAHO NpPUMEHEHHe Ha JTabOpaTOPHBIX 3aHATHIX
TEXHOJOTHH pa3BUBAIOLIEHCsS KOOIepaliy, KOJJIEKTHBHOT'O B3aUMOIEHCTBHS, pazbo-
pa KOHKPETHBIX CHUTyaluil.

s Tekyero KOHTPOJIS yCIIeBaeMOCTH 10 OYHOH (opMe 00ydeHHs mpernoaa-
BaTe/ieM HCIOJb3yeTcs OalljIbHO-peTHHIOBAs CHCTeMa KOHTPOJIS K OLEHKH aKaje-
MHU4YecKOH aKTHBHOCTH. I103TOMy HACTOSTENbHO peKOMeHIyeTcs TIATeabHO Ipopa-
6aTeIBaTh MaTepHall AMCLMIUIMHBL IIPA CAMOCTOSATENbHOM paboTe, y4acTBOBAaTH BO
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BeeX (hopMax OOCYXIEHHS ¥ B3aHMOIEHCTBHS, KaK HA JEKIHAX, TaK U Ha MPaKTHYe-
CKHX 3aHATHSX B LEJAX JTYYILIEro OCBOEHHUs MaTepHasa H IOJTy9eHHs BBICOKON OIleH-
KH I10 pe3yJIbTaTaM OCBOEHHS JUCIHTIIHHBL.

Brimonuenne camocrostensHol paGoThI MOApPa3yMeBaeT CaMOCTOATEIbHOE
H3yHCHHE pas/e/oB JUCLHMILIHHEI, TOATOTOBKY K NPAaKTHYECKHM M J1abOpaTOPHEIM
3aHSATHSM, K PyOEKHBIM KOHTPOJISIM, KOHTPOJIBHOM paboThl, IIOATOTOBKY K 3a4eTy H
9K3aMeHy.

PekoMmeHIyeMas TpPyHOE€MKOCTb CaMOCTOSTENLHOMH paboTel mpencraBieHa B
Tabnme.

Pexomenaye-
HanmenoBanune e
& TpyHAoeM-
BH/Ia CAMOCTOSAITEJIbHOM’ PaGoThI
KOCTb,
aKaj. Jac.
1 cemecmp
CamocTonTe/IbHOE H3YyYeHHE TeM AHCUHIIHHDI: 80
1. Mopyns datetime, ero HasHa4eHHe, OCHOBHBIE (YHKIMH M METOLEL [Nprme- 14
PBI HCIIOJIB30BAHHUS.
2 IlousiTie Mmoyis B Python. OGmme TpeGoBaHUS K CO31aBaEMbIM MOZYIISIM. 12
[TpuMeps! cO3MaHUsT MOAYJIS.
3.Paznuunble creneny KomupoBaHHs 0GbeKTOB. Momyis copy. Costanue Ko- 10
K pasIMYHEIX YpoBHEH. [IpuMeps! HCMOTE30BAHMSL.
4. lludpoanne nanubix cpeactBamu Python. Moy crypt. IMpumepsr uc- 16
HOJIb30BAHHS
5. Pasinunste cnoco6st popmaTnpoBanus aanukX. Onepatop format. IMpume- 16

PBI HCIIOJIBE30BAHHUS 3TOTO orneparopa.

6. Bsanmoneitcterie ¢ Mutepuerom. Pas6op URL-aapeca. O6MeH TaHHEIME 110
nporokory HTTP. Koxuposanue u nexonuposasnye crpoku sanpoca. Moy 12
urllib.request.

I[HoaroroBka k naﬁopaToprlM JAHATHAM

8
(mo 1 gacy Ha kaX0€ 3aHsTHE)
IloaroToBka K pyGexkHLIM KOHTPOJIAM 2
(mmo 1 gacy Ha Kax/plil py6ex)
IloaroroBka K NPaKTHYECKHM 3aHATHAM 8
(mo 1 yacy Ha KaxI0€ 3aHsTHE)
IoaroroBka K 3auery 18
Bceero: 116
2 cemecmp
CamMocTosTebHOE H3YyYeHHEe TeM JHCHHILIHHDI: 1
1. Iloctpoenne rpapukos u ¢puryp B cpene Microsoft Visual C++. Kpanpam. 1
Kucrs.
IMoaroToBka K pyGexHBIM KOHTPOJIAM 2
(1o 1 gacy Ha Kaxpii pybex)
IoaroToBka K NPaKTHYECKHM 3aHATHAM 4
(mo 0,25 waca Ha KaXHoe 3aHsTHE)
Beinoinenne KOHTPOJILHOM paGoTnl 18
IloaroroBka K 3K3aMeHy 27
Bcero: 52
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6. ©OH1 OUEHOYHBIX CPEJICTB JUISI ATTECTAILIAM TTO JAUCHUILIMHE

6.1. IlepeveHb OLEHOYHBIX CPEICTB

1. bannbHO-peHTHHTOBAs CHCTeMa KOHTPOJIA H OIIEHKH aKaIeMHYecKOH aKTHB-

HOCTH cTyAeHToB B KI'Y,

2. OTYeTEI CTyICHTOB 10 JaGOPaTOPHBIM M IPAKTHYECKAM 3aHATHAM.
3. KonTpounsHast pabora.

4. BaHK TeCTOBBIX 3alaHHI K PyGeXKHEIM KOHTpOIsiM Ne 1 - No 4,

5. CIHCOK BONPOCOB K 3a4eTy.

6. CriECOK BOIIPOCOB K 9K3aMEHY.

6.2. Cucrema 6a/11bHO-PeHTHHIOBOH OLEHKH PaGOThI CTYAEHTOB 110 JHCLHILTHHE

1 cemectp
Ne | HaumeHoBaHue CopeprkaHue
1 | Pacnpenenenue Pacnpenenenue Gamwios ans 3auera
Ganos 3a ce- [Toce- Bel- IMoce- BrI-
MECTPEI 10 BH- LIEHWE | MOJIHe- | LIEHHE | MOJHe- Biens PyGex-
AaM yue6Hoi IMoceme- | nabo- HHE npax- HHe " HBIi 3
paboTEl, CPOKH | Hue jiek- | patop- | naGo- | Tuwe- | mpak- M KOH-~ ol
cliavyu y4e6HOH i HBIX | paTop- | ckmx THYe- KO;‘?{) i poms Ne | T
paboTsI (zoBO- 3aHs- HBIX 3aHA- CKHX B 2
JATCSA 0 CBe- THH pabor THH pabot
JeHHS CTyAeH-
TOB HA IEPBOM Hol6 | Jo4
yueGHOM 3a- Hol6 Hoe ) on Gamos | 2012 Jlo
HATHH) bauoB | GauioB (8%2 (8 * Gannos Tlo 9 o9 30
(16*1 [(8*0,5 6 6*2
e i ajia 0,5 6annos bamno | Gan-
Ganun= | Gan= | 6 | Gluge Ganna = i
166.) 46.) 6) 46) 126.)
2 | Kpurepuii ne-
pecuera Gamtos | - 60 H MeHee GaJUIOB — He 3aYTEHO (KOMIIETEHIMH He OCBOEHBHI);
B TPAIMUMOH- | - 61...73 — 3a4TeHO (IOPOTOBBIH YPOBEHE OCBOEHHS KOMIIETEHIIHIA);
HYIO OLEHKY 110 | - 74...90 — 3a4TeHO (6a30BEIH YPOBEHD OCBOSHHS KOMIETEHIIHIA);
uToram paGotsl | - 91..,100 — 3auTeHO (IpOIBHHYTEIH YPOBEHb OCBOCHHS KOMITETEHIIHIA).
B CEMECTpE H
3avera
3 | Kpurepuu no- Mt momycka K NpOMEXKyTOYHOH aTTecTalyu (3auery) CTY[IEHT JOJDKEH
IMycKa K IIpo- HaOpaTh M0 HTOraM TEKYILEro U pyGeskHOro KOHTPO/IS He MeHee 50 GailioB, Bhl-
MEXCYTOYHOM TOJIHUTE PyGexHBIH KOHTPO/b Ne 1 W 2, BBINONHKUTE U 3aLIMTHTh BCE naboparop-
aTTecTaLuH, HBbIC U MPAKTUYECKHE pabOThl, BRIIOIHUTE KOHTPONBHYIO paboTy.
BO3MOXKHOCTH Jlns nony4enys 3adeTa aBTOMATOM CTYAEHTY HEOGXOAMMO HaGpaTh 3a ce-
MOJTyYeHHs aB- | MecTp MUHUMYM 61 Gan.
TOMAaTHYECKOro Io cornacoBanmIo ¢ NPeMoiaBaTeNieM CTy/IEHTY MOTYT GbITh NOGABIIEHBI 10~
3a4era (3K3a- nosHHTENbHBIE (GOHyCHbIE) 6aTbl 3a aKTHBHOE y4acTHe Ha KOHCY/IBTALMSX, opu-
MEHALMOHHOH | THHA/ILHOCTh MPHHATBIX PelleHui B XO/ie BBINONHEHUs IPAKTHUECKHX H abopa-
OLIEHKH) I10 TOPHBIX paboT, 3a y4acTHe B 3HAYMMBIX y4eGHBIX H BHEYUeGHBIX MEPONPHATHAX
JIMCIIMTUTHHE, Kaeaphl M MOTyHeH 3a49eT «aBTOMaTHHECKH.
BO3MOXKHOCTh

nosny4eHus 6o-

HYCHBIX 6aioB
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No | HaumeHoBaHue Conepxanue
4 | ©opMBI 1 BHIBI B cnyuae ecim K npoMeskyTOUHOM aTTecTaluu HabpaHa cymma menee 50
yue6Hoii pabo- | GallioB, He BBINOTHEHBI BCE 33aHMS, TO CTY[EHTY HeOOXOZMMO BBINIOJHHTE J0-
Thl JULA HEYCIIE- | NIONHUTEIIBHEIE 3a1aHH, IO KOHLA MOC/e/He (3a4eTHOMH) Hellenu ceMecTpa. IMpu
BAIOMKX (BOC- | 3TOM Heo6X0IHMO NpopaboTaTh MaTepuan Beex TIPOIYILIEHHBIX TIPAKTHYECKHX U
CTaHOBHUBIIMX- | JJaOOPaTOPHBIX 3aHATHH.
cs Ha Kypce DopMbI IOTONHHTENBHBIX 3a/1aHMit (Ha3HAYaKoTCA TIpernoJaBarenem);
o0yueHus) cTy- - BBIMOJIHCHHE W 3allHTa HEBLITONHEHHBIX CTYNCHTOM 3ajaHuii 1aGopaTop-
JICHTOB I 10~ | HBIX 3aHATH — 710 2 6annos;
JyueHHs Hezo- - BEITIOJIHCHHE M 3aLUMTA HEBBITIOJHEHHBIX CTY/IEHTOM 33JaHMH NPAKTHYECKHX
crafomux 6an- | 3ausTui — 10 2 6aI0B;
JIOB B KOHIIE - IPOXOXK/IEHHE PyOEIKHOro KOHTpOIs — 10 6 Gaos;
cemecTpa - BBITIOJIHEHHE MHCbMEHHBIX PaboT Mo TeMe, MpeUIOKeHHOMN NpenoiaBaresiem
— 1o 10 6asnnos.
JlukBHzaLKs aKaTeMHYECKHX 3aI0KEHHOCTEH, BOSHUKIIHX H3-3a pasHOCTH
B y4eOHBIX ILIaHaX MPH TIEPEBOE WM BOCCTAHOB/ICHHH, TPOBOMTCS TyTeM BBbI-
TIOJIHCHHA JIOTONIHUTENLHBIX 3a/aHHii, jopMa M 06BEM KOTOPHIX ONpeaeNnsiercs
TIpENoaBaTeeM.
2 cemecTp
Ne | Haumenopauue Copnepxanue
1 | Pacnipepenenue Pacnpenencuue Gaios s sk3ameHa
Gannios 3a ce- Beimon-
IMoceme- | Beimos-
MECTpBI 10 BH- HeHHe Py6ex- PyGex-
Ioceme- HHe HEHHE 4 5
J1am yueOHoi KOH- HBI HBIH
HUE JIEK- | MPaKTH- | MpaKTH- Ok3ameH
paboTEI, CPOKH e TPOJIb- | KOHTPOJIb | KOHTPO/Ib
% i YECKUX YeCKHX &
caum yyeGHok i HOI pa- Ne 3 Ne 4
3aHATHH pabot
pabotsl (10BoO- 60THI
JATCH 10 CBe-
ACHHA CTYJ€eH-
TOB Ha mepom | o 12 Jlo 16 Jo 21
yueGHom 3a- ?g’}f’;’ (;‘,g"fg“s 6awna(7 | Jo10 | fos | Jo6 | Jio30
HATHH) _ | ¥36amna | Gamwtoe | Gammor | Gawios | Gammos
Gamn = | Gamios = —216)
126.) 166.) '
2 | Kpurepwii ne-

pecuera Gannos
B TPaJIULHOH-
HYIO OLIEHKY M0
uToram paboTe!
B CEMECTpE H
3ayera

60 1 meHee 6aIoB — HeyOBIETBOPHUTENLHO;
61...73 — yIOBIETBOPHUTENLHO;

74... 90 — xopoio;

91...100 — ostnyHO
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Ne | HaumenoBanme Conepxanue
3 | Kpurepuu po- Jns mormycKa K MpOME)XKYTOYHOMN aTTecTalu (3K3aMeHy) CTYNEHT IOJDKEeH
IyCKa K Ipo- Habpate He MeHee 50 GA/IOB M NPUHATH AKTUBHOE YHYacTHE B JIEKIHAX, BBITION-
MEKYTOUHOMH HHTb pyGexHBIi KOHTpons NeNe 3, 4 1 Bee npakTHYecKHe paboTsl.
aTTecTaluH, Jns nomyyenns «aBTOMaTHYECKHY 3K3aAMEHALMOHHOMN OLCHKH «YIOBIETBO-
BO3MOXKHOCTH PHUTEIILHO» CTYNEHTY HeOGXOMMO HabpaTh 3a CeMeCTp MHHUMYM 68 Gaios.
TIOJTyYEHHUS aB- ITo cormacoanmio ¢ npenonasareneM cTy/eHTy, HabpaBmemMy MUHHMYM 68
TOMAaTHU4eCKOro | GaioB, MOTYT GBITh JOOABICHBI JONOTHUTEILHbIE (60HyCHEBIE) Gaisl 32 aKTHB-
3ayera (9K3a- HOC y4acTHe Ha KOHCY/BTAalMAX, OPMIHHATLHOCTE NPHUHATHIX PEIIEHHI B Xojie
MCHAUHOHHOH | BEINOJIHEHUS PAKTHYECKUX PaGoT, 3a YHaCTHE B 3HATMMBIX yuebHBIX H BHeyuel-
OLIEHKH) [0 HBIX MEPONPHATHAX KaeApb! M BHICTABIIEHA 32 SK3AMEH (ABTOMATHYECKH)» OICH-
TMCLIUIUTHHE, Ka «XOpOIIO» HIIH «OTIHYHO.
BO3MOXKHOCTh
noJTy4eHus 6o-
HYCHBIX 6aJ/10B
4 | ®opMBI U BHIEI B ciyuae ecii kK MpOMEXKYTOUHOM aTTecTaly HabpaHa cymma menee 50
y4eGHo# paGo- | GauIoB, He BHINOTHEHBI BCE 3a[aHMs, TO CTYAEHTY HeoOXONMMO BEITIOIHHTE J0-
THl JULA HEyCIIe- | TIONHUTEIIBHBIC 3a/aHus, JI0 KOHLIA NocIeNHei (3aueTHOM) Henenu cemectpa. [Ipu
BAIOIIKX (BOC- | 5TOM HeoGXOaMMo npopafoTaTh MaTepHan Beex MPOIYIIEHHBIX TMPAKTHYECKHX
CTaHOBUBIIHMX- | 3aHATHH.
s Ha Kypce POpMBI JOMONTHUTENBHBIX 3a1aHHi (Ha3HAYAKOTCS TIperioIaBaresem);
obyueHHs) cty- - BBITIOJIHCHUE 1 3ALLIATA HEBBIMOIHEHHBIX CTYIEHTOM 3a/JaHUH NPAKTHYECKHX
AICHTOB U1 MO- | 3aHATHH — 10 4 6a/UIoB;
JIy4eHHs HeLlo- - IPOXOXK/EHHE PyOEKHOT0 KOHTPOJIS — 10 6 GaIoB;
cTaromux Oan- - BBIMOJIHEHHE MMMCHMEHHBIX pa0oT M0 TeMe, NPe/yIoKEeHHO Tpernonasarenem
JIOB B KOHLIE — zo 10 6annos.
ceMecTpa JlnkBunauMs akageMHYECKHX 3a/0/KeHHOCTe, BOSHUKIINX H3-3a pasHoCTH
B y4eOHBIX ILIaHaX TPH MEPEBOJIE MM BOCCTAHOBJIEHHH, IIPOBOIUTCS MyTeM BbI-
TOJIHCHHSA NOTONHATENBHBIX 3a/jaHui, (opMa M 0GBEM KOTOPBIX ONpelenseTcs
TIPENOIABATENEM.

6.3. Ilpouenypa oueHHBAaHHS Pe3y/IbTATOB OCBOEHHS AHCIHILTHHLI

3amuTa KOHTPONBHOM PaGOTHI MPOXOIMT B BUME JEeMOHCTDALHH paspaboTaH-
HOTO NPOrpaMMHOr0 MPORYKTa ¢ KPATKHM IIOSCHEHHEM OCHOBHBIX 3TArlOB € paspa-
GOTKH 1 OCHOBHBIX NPHHIIUIIOB (YHKIIMOHHPOBAHHS.

PyGexHble KOHTPOIH IPOBOAATCA B OpMeE MHCEMEHHOTO TECTUPOBaHHSI.

[Tepen npoBezeHreM KaxI0ro pyGeKHOTO KOHTPOIS MPeMofaBaTeNs popaba-
TBIBACT CO CTYACHTAMH OCHOBHOH MAaTepHal COOTBETCTBYIOIIMX paslelioB IUCIH-
TUTMHEL B OpMe KpaTKo# JNeKUMH-IUCKyccHr. [IpuMepHbIe BAPHAHTE! TECTOBBIX 3a-
Aanuii Wi 1 - 4 py6exHOro KOHTposIs mpHuBeAeHsI Hike. Ha kaxmoe TECTHUPOBaHHE
npy py6exKHOM KOHTPOJIE CTYIeHTY OTBOJUTCS 2 aKafeMHUYeCcKHX Jaca.

IIpenonasarenb oLeHUBaET B Oaiax pe3ybTaThl TECTHPOBAHHS KaXkIOTO cTy-
ACHTA TI0 KOJIHIECTBY NMPABHJIBHBIX OTBETOB K 3aHOCHT B BEOMOCTb y4YeTa TeKyIlei
yCIIEeBaeMOCTH.

3ader cocTouT U3 3 Bompocos. Bompock! k 3avery mosoasres mo CTYyIEeHTOB Ha
TIOCTIE/IHEH JIeKIUH B cemecTpe. Kaxcablit Bonpoc onenmBaercs B 10 6awtos. Ha mozro-
TOBKY OTBeTa CTYIEHTY OTBOAUTCS | aCTpOHOMUYECKHIT Yac.

bunersr Ha sK3aMeH COCTOST U3 2 BOIPOCOB M MPAKTHYECKOTO 3amaHus. OTBe-
ThI HA Ka3/IbIH BOIPOC OLEHUBArOTCS /10 10 6ajUIOB, BEINONHEHHE IPAKTHIECKOTO 3a-
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RaHus oueHusaeTcs 10 10 Gawios. Bpems, oTBomuMoe cTysenTy Ha IIOJFOTOBKY K
OTBETY Ha 9K3aMEHALHOHHBIA OuIeT, CocTaBiseT 1 acTpoHOMHUYECKHiA Yac.

Pesynbratsl Tekymero KOHTpOIIS yCIIeBAEMOCTH, 3a4eTa M 5K3aMeHa 3aHOCTCS
TIPETIO/IaBaTe/IeM B 334€THO-IK3aMEHAIMOHHbIS BEAOMOCTH, KOTOPbIE CHAKOTCA B Op-
TaHM3alMOHHBIN OTIE] MHCTHTYTA B I€HB 3a4€Ta U 9K3aMeHa, a TAKXKEe BHICTABIISIOTCS
B 3249€THYIO KHIKKY CTyIEHTA.

6.4. IIpuMepLI ONEHOYHBIX CPEACTB /IS PyGesKHbIX KOHTPOJIeH, 3a9eTa H
3K3aMeHa

IIpumepnvie éonpocor ona pybescnvix konmponeii

PyGemnbiii konTposs 1: Cnincox Bonpocos
1. HasoBHTe OCHOBHBIE THIIBI JaHHBIX
2. VI3 wero cocrout o6oe Bripaxenue? K 4YeMy CBOJHTCH JIF000€ BRIpaKe-

Hue?

3. B 4em pasnuuue Mexay BEIpaXKeHHEM HHCTPYKIHEH?
4. Tlepe4rcHTe ONEPATOPEI CPaBHEHHSL.

- B 49eM cyTs pasnuuns MexIy olepaTopoM paBeHCTBA U OIepaTopoM IIpH-

CBaMBaHHs?

6. OObsCHHTE, YTO TaKOE YCIOBHE U I/I€ HCHIOIB3YIOTCS YCIIOBHS.

Kaxyro KoMOHHAIMIO KIIABHLI HY’KHO HaXaTh, YTOOEI BEIBECTH IIpOrpaMMmy

13 OECKOHEYHOro LuKIa?

. YeM pasnuyaroTcs HHCTpyKLUHM break u continue?

9. Yem pasnuuarotcs BBI30BHI yHKuHI range (10), range (0,10) u range (0,
10, 1) B nmukne for?

10.Hanumure KopoTKyto nporpammy, BBIBOAIYFO yHuciaa oT 1 no 10 ¢ momo-
Ibio UKKIIa for. 3aTemM HANMIIHTE AHAIOTHYHYTO IPOTPaAMMY, B KOTOpOi
HCIIOJIb3yeTcs UK while.

11.Yro0 03Ha4aroT 3TH CKOOKH: []?

12.Kax Gbr BbI ipucBoi 3uavenne 'hello' B kagecTBe TpeThero sneMenTa
CIIHCKa, XpaHserocsa B nepeMeHHo# spam? (IIpenmonaraercs, uto B me-
PEMEHHO# spam COAEpXKUTCS CIHCOK [2, 4, 6, 8, 10].)

13.IlepemenHas spam conepxHT crucok ['a', 'b', 'c', 'd']. KakoBo 3naueHue Bbi-
paxeHus spam[int (3 * 2 /11] ?

14.I1epemenHas spam copepxHT crmcok ['a', 'b', 'c', 'd']. KakoBo 3HaueHue BbI-
pakeHus spam[-1]?

15.IlepemeHnas spam cozepxut crucok ['a', 'b, 'c', 'd']. Kakoso 3Hauenue Boi-
paxenus spam[:2]?

16.IlepemenHas bacon comep>KHUT CIIUCOK [3.14, 'cat!, 11, 'cat', True]. Kakoso
3HauCHHUe BrIpaXkeHHs bacon.index (‘cat')?

17.IlepemenHas bacon conepxut cnucok [3.14, 'cat!, 11, 'cat’, True]. Kak 6y-
AeT BEINIANCTE CIUCOK, XpaHAIIMICS B IepeMEHHO# bacon, mociie cexy-
Iomero Bei3oBa: bacon.append (98) ?

W

=

]
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18.ITepemennas bacon comepKuT crHcok (3.14, 'cat', 11, 'cat', True]. Kax Oy-
ACT BLITJIANETH CIHMCOK, XPAHALIMKCA B IEPeMEHHOM bacon, mocie cexy-
IOIIEro BbI30Ba: bacon.remove (‘cat') ?

19.Kaxue onepaTopk! HCIIONB3YIOTCA [Is KOHKATEHALHMA CIIHCKOB?

20.B 4eM cocrout paznmaue Mexy NIPelyCMOTPEHHBIMHU IS CIICKOB METO-
namu append() u insert()?

21.Ha3oBHTe HECKOIBKO OBIIMX MPH3HAKOB CIHCKOB H CTpOK.

22.YeM KOPTEXXH OTIIHYAIOTCA OT CITHCKOB?

23.Kax OBl BbI 3anucati KOPTeXK, COAEPHKalHil eJUHCTBEHHOE 3HAYEHHE B BU-
Jle 1esoro yucna 42?

24.Kax npeo6pa3oBats ciucok B KopTex? Kak npeobpa3oBaTk KOPTEX B CITH-
COK?

25.TlepeMenHEIe, KOTOPBIE COZEPKATY CITHCOK, HA CAMOM JeJle He coepxar
HETIOCPE/ICTBEHHO caM CIIHCOK. UTo e Torna oHu comepikar?

26.YT10 Takoe 5KpaHHPOBAHHBIE CHMBOJLL?

27.Y10 npeAcTaBIAOT cO60M 3KpaHUpPOBaHHBIE CHMBOIE \n 1 \t?

28.Kak 106aBuTh CHMBOJI 06paTHOH KOCOM 4epTsl (\) B CTPOKY?

29.CrpoxoBoe 3nauenre "How’s Moving Castle" — 510 NOTyCTUMast CTPOKa.
Ilouemy oHa He BBI30BET OIIMGKY, HECMOTpS Ha HATHYHE HE3KpaHHPOBaH-
HOTO CHMBOJIa anoctpoda B ciose How’s?

30.Ecnu BEI He XOTHTE BCTABIATH CHMBOJ \N M CBOIO CTPOKY; TO KaK BBl HaIlH-
LIETE CTPOKY, COAEPHKALLYIO CHMBOJIBI HOBOM CTPOKH?

31.KaxoBbI GyIyT pe3sy/bTaThl BEIMHCITCHHS PUBECHHBIX HIDKE BBIPAXKEHHUI?

e ‘Hello world!* [1]

e ‘Hello world!* [0:5]

* ‘Hello world!‘ [:5]

e ‘Hello world!" [3:]

32.KakoBs! Oy/TyT pe3y IbTaTsl BEIYHCIIEHHS TIPUBEAEHHEIX HIKE BbIPAXEHHH?

e ‘Hello’.upper()

e ‘Hello’.upper().isupper|()

e ‘Hello’.upper().lower()

33.KakoBbl Oy1yT pe3ynbTaThl BEIYMCIICHHS IPHBEIEHHBIX HUIKE BBIPa)KEHHH?

e Remember, remember, the fifth of November. .split()

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

34.Kak ynanuTs npo6enbHble CHMBOJIBI B Ha4aile ¥ KOHI[e CTPOKH?

Py6exnpiii kKoHTposib 2: CiMcok BonmpocoB
1. Yro naer ucnonssoBanue GpyHKUuii B MporpamMmax?
2. Koraa uMeHHO BBINOJIHACTCS KO (DYHKIMH: KOT/1a OHa OIIpeJleTIsIeTCs WK
KOTZla BEI3BIBAETCS?
3. C nomoukio KaKo# HHCTPYKIHH CO3NAIOTCS DYHKLAH?
Yem otnmyaercs onpezeneHre GYHKIHH OT ee BbI30Ba?
5. Ckonpko rinobanbHbIX 0671acTelt BUTHMOCTH MOXKET HMETh Iporpamma Ha
s3pike Python? Ckosibko JT0KanbHBIX?

=
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6. UYTo NpoHCXOOHT ¢ IIEPEMEHHBIMHE, HAXOMAIMUMHUCS B JIOKAILHOM 061acTH
BHIUMOCTH, IIPH BO3Bpare U3 QYHKIHKH?

7. Yro Takoe Bo3BpamaeMoe 3HaueHHe? MOXKeT 11 BO3BpallaeMoe 3Ha4eHue
OBITH YaCTHIO BRIPAXKEHH?

8. KakoBo Bo3BpaiaeMoe 3Ha4eHHe (yHKIMH, €CIIH B HEll OTCYTCTBYET HH-
CTpyKuus return?

9. Kak 3acTaBuTh NEPEMEHHYIO B (PyHKIHH CCBLIATHCS Ha MI0GAIBHYIO Tepe-
MEHHYIO?

10.Yro Takoe THI JaHHBIX None?

11.Kako#i kox momemtaercst B 6110k try? Kakoii ko momemraercs B 610k
except?

12.0THOCUTENTEHO Yero 3aJaeTCsl OTHOCHTENBHBIH Ty Th?

13.C yero HauMHaeTcs aGCOMOTHEIH MyTh?

14.KakoBo HasHayeHHe GyHKIui os.getcwd() u os.chdir())?

15.Y10 coboii npeacTaBsIOT MAIKy . | ..7

16.Ha3oBuTe TpH BO3MOXKHBIX 3HAUCHHs apTyMEHTA, 3a1a0IIHe PEKHUM OT-
KpbITUs (aiina, KoTophle MOTYT NepefiaBaThes GyHKIHH open().

17.910 IpOXCXO/UT IIPH OTKPBITHH CYIECTBYIOWIETO (aiiia B pexHMe 3arm-
cu?

18.Yem pasznuuarorcs merozel read() u readlines()?

19.Kaxas ¢pyHKumMs ncnons3yercs s nepenMeHoBaHus (aiinos?

20.4ro taxoe kiacc? Uto Takoe 06BeKT (ak3eMmsp Kinacca)? Uto Takoe mome
Kiacca?

21.06masn cTpykTypa onucanus knacca. Haznavernune aprymeHra self/

22.Kak co3paercst 9K3eMIuisp kiacca?

23.Yt0 Takoe KOHCTPYKTOp Kiacca?

24.Yto Takoe aTpuGyTEl 06BeKTa Ki1acca? Korna ux MOXKHO n06aByATE, H3Me-
HATB?

25.Kak ocymiecTBiIseTcs BBI30OB MeTO/Ia Kacca?

26.KakoBo Ha3Hadenue HacnenoBanusn? Kak cooTHOCSTCS Mexay coboit 6azo-
BbIA M IPOM3BOIHEIH KJIacChl?

27.MOXHO 1IH H3MEHSATH yHACIEIOBAHHBIE METObI?

28.Kax 3arpysuts rotoBoe n3o6paxeHue?

29.Kak co3zmats HOBoe H306paskeHHe?

30.I1epeuncinute OCHOBHEIE METOABI, TIPE/IHA3HAYEHHBIE IS paboThI ¢ H306-
pakeHHeM.

31.Knacc Draw, ero nazHauenue. OCHOBHEIE METO/IBI 3TOI0 Kjacca.

32.BsIBo TeKCTa Ha rpadryeckoe H306paskeHue.

33.Kaxk BBIMISONT KO st IyCTOTO croBaps?

34.Kax BBINJISIUT 2JIEMEHT clIoBaps ¢ KIouoM “f00” U 3HaYeHHeM 427

35.0nuInTe OCHOBHBIE PA3THYHsI MEKIy CIIOBapeM U CITHCKOM.

36.YT0 POM30HIET IPU MONEITKE MONTyYeHHs JOCTyIIa K 3JIEMEHTY
spam[“fo0”], ecnu spam —ato {“bar”: 100}?

37.Eciu B iepeMeHHOM spam XpaHUTCS CII0Baph, TO B 4eM COCTOUT pasHuIa
ME3K/1y BRIP@KEHHAMH ‘cat’ in spam | ‘cat’ in span.keys ()?
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38.Eciu B mepeMeHHO} spam XpaHHTCS CIIOBAPh, TO B YeM COCTOHT pasHuna
MEX[y BRIpOKEHHAMH ‘cat’ in spam u ‘cat’ in span.values ()?

39.Yro Bo3Bpamaet Metoy search () ?

40.B cunTaKcuce pery/IspHBIX BEIPXKEHUH KPYTIIBIE CKOOKH M TOUKH HMEIOT
0Co0BI# cMbICL. Kak Gbl BEI yKa3ailu B pery/iSpHOM BEIPaXeHHH, 9TO CHM-
BOJIBI KPYTJIBIX CKOOOK M TOYKH CaMH SABJISIOTCS 00BEKTOM MTOHMCKA?

41.Y70 0O3HAYaeT CUMBOII | B PEryJISAPHBIX BBIPAKESHUSIK?

42.Kaxue 1Be QyHKIHMH BBITIONHSIET CAMBOJ ? B PEryAPHBIX BBIPAXEHUAX ?

43.B yeM pasHULIa MEXIy CHMBONAMH + U * B pery/spHbIX BBIPKEHUAX?

44.B yeM pasnuua Mexy 3amucsmu {3} u {3,5) B perymspHbIx BBIpXKEHHSIX?

45.YT0 03HAYAIOT COKpAILEHHbIE CHMBONBHBIE Kiacch! \d, \w 1 \s B peryssip-
HBIX BBIPAXEHUAX?

46.Yto0 03HaYarOT COKpalleHHbIe CUMBOJIBHBIE K1acchl \D, \W k \S B perymsp-
HBIX BBIPXKCHUSX?

47.Kak cnienatb peryJisipHble BRIPaXKEHHS HeUyBCTBHTENLHEIME K PETHCTDY?

PyGexnplii konTposs 3: Cnucok Bonpocos

. Uro HanmeyaTaeT crenyomas mporpaMma’?

#include<iostream.h>

main ()

{ .
Int x;
X =-3+4*5-6; cout<<x<<""; /* Oneparms 1 */
X =3+4%5-6; cout<<x<<""; /* Onepauus 2 */
X =-3%*4%-6/5; cout<<x<<""; /* Oneparms 3 */
X = (7+6)%5/2; cout<<x<<""; /* Oneparus 4 */

}

2. Yro HamedaraeT cieayromas nporpamMmma.

}

#include<iostream.h>

#include<stdio.h>

main()

{
int a,b,c,v,k;
cout<<"3apnaiite uenoe uucio: ";
cin>>v;
k=v;
cout<<" Mo Bospems ITocne"<<endl;
v=k;a=v;b=v++;c=v;printfi "v++%8d%8d%8d\n",a,b,c);
v= ;a=v;b=v-—;c=v;printf("v——%8d%8d%8d\n”,a,b,c);
v=k;aw;b=++v;c=v;printf("++v%8d%8d%8d\n",a,b,c);
v=k;a=v;b=——v;c=v;printf("--V%Sd%8d%8d\n“,a,b,c);

3. IlpoumnrocTpupyiiTe B IporpaMMe NMpUMEHEHHe JOMHYECKHX orepauui u omnepa-
LUH YBETHYeHHS.

28



4. Beriats Ha nedath B 0GpaTHOM MOpsIKe HE(PH LETOr0 MOTOKHUTENLHONO yucna
N.

5. Hannmure nporpammy ayist 3amMeHsI B ciioBe X Beex OyKB «a» Ha COYeTaHHE KKy».
6. Hannmmre nporpammy, ynsausaromnyio Kaxnyro 6ykBy ciosa X.

7. BoryepkuuTe U3 cloBa X GyKBbI, CTOSIIHE HA 9ETHBIX MECTaX.

8. CocTaBuTh MaccHB, KaX.Iblii SNEMEHT KOTOPOro PaBeH MaKCHMaJIBHOMY H3 COOT-
BETCTBYIOIINX 3HAYEHHH OBYX APYTHUX MAaCCHBOB.

PyGexnpiii konTpon 4: Cnimcok Bonpocos
1. Yro pacnonaraetcs Mexmy ciykeGHBIM CIOBOM struct 1 OTKpEIBAMOIIEH GUrypHOM
cKoOko# «{»? B xakoM ciydae 3ta KOHCTPYKLIHSA MOXKET OTCYTCTBOBATH?
2. Kaxos B o6mem Bue maGioH cTpyKTypsr?
3. Crioco0bl 3a/1aHus 3K3eMILISIPa CTPYKTYDBI.
4. CrocoGbl 00pallieHus k seMeHTam CTpyKTyp.
- B 4eM 3aki0yaeTcst pasHuIa MeX/ly CChUTKAME ¥ YKa3aTelsMu?
. [lepeuncnuTs GyHKIMH, OCYIIECTBILSIIONINE YTEHUE U3 daiina.
- IlepeunciuTb QyHKIMH, OCYIMECTBIAIOUINE 3aITHCCh B (aiiil.
. B 1em zakmoyaercs oTirame hopMaTHOro BBOAA/BBEIBONA OT OGBIYHOI0?
. Opranu3aius cTaHaapTHOrO BBOAA/BEIBOA
10. Hasnauenue xiacca fstream. Ero ocHOBHbIE MeTOIEI.
11. Hasnavenue knacca ofstream. Ero ocHoBHBIE MeTOIEI
12. Hasnavenue knacca ifstream. Ero ocHOBHBIE MeTOIEI
13. IlonsTne GuHapHOTO daitna. [TpuMepsr paGoTsI ¢ HUM.

0NN Wn

o

Ilpumepnuiii chucok eonpocos k 3auemy.

1 cemecmp

1. OcHoBHbie TumBI NepeMeHHEIX B Python. UMeHoBanue nepemeHHsIX. [Ipe-
00pa3zoBaHue THIIOB, Y IajleHHe TepeMeHHOH.

2. Oneparopsl. [lBonyHsle onepatopkl. OnepaTops! paboThI ¢ mocnenoBareb-

HOCTAMH. [IpHOpHTET BEITIONHEHHMS OlepaTOpOB.

VY CII0BHBIE KOHCTPYKIHH.

[uknuyeckie KOHCTPYKIIUH,

Omneparopsr break u continue.

Crpoxu. Cosnanue ctpoks. OCHOBHEBIE ONepaLyy Haj CTPOKaMH.

Iouck u 3aMeHa B cTpoke.

Peryinspueie Beipaxenns. CHHTaKCHC peryIapHBIX BBIPa)KCHHUH.

9. Perynspusle Beipaxenus. [IoHCK MepBOTo COBIaAEHHS C MAaBIOHOM.

10. Perynsipusie Beipaxenus. [Iouck Bcex coBnameHuit ¢ mabIoHOM.

11. Perynsipubie BeIpaskeHus. 3aMeHa B CTPOKE.

12. Criucku. PasnuyHble crioco6bl 3a1aHus CIIHCKOB.

13. OcHoBHBIE OnEpalny HaJl CIHCKaMH.

14. JlobaBneHue u ynaneHue 3JeMEHTOB CIIHCKA.

e A
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15. Ilouck snementa B cnncke. IepeBopaunsanye u COPTHPOBKa criucka. [pe-
00pasoBaHHe CIIHCKA B CTPOKY.

16. Muoxectsa. Coznanue MHOxecTBa. OCHOBHEIE OIlepalky HaJ MHOXEeCTBa-
MH.

17. Cnosapu. Co3nanue cioBaps. OCHOBHbIE OMEpaIHH HAJl CIOBAPSAMH.

18. Koprexu. Cosnanme koprexa. OCHOBHBIE OTIepallMK C KOPTEKaMH.

19. @ynkuuy, onpenensembie nop3osarenem. Oco6eHHOCTH OIIpEeIeNICHUS
Gynxuuii. JlokansHble ¥ ro6ansHbIe I1apaMeTpél.

20. AnonuMHBIe GyHKLIHH. Pexypcns.

21. Jlexopatops! GyHKIHH. AHOHUMHBIE (yHKIHH.

22. Monynu, ux HasHa4eHue. CTaHIAPTHbIE MOJYJIH, HX KpaTKas XapaKTepH-
CTHKA.

23. Ilonsatue xnacca u o6bexta. Co3maHue Kiacca H 06beKTa B Python.

24, HacnenoBanue. Peanusanus HaciegosaHus.

25. Ileperpyska omepaTtopos.

26. O6paboTka uckmoueHui. UHcTpykims try. .. except. Knaccsl BeTpoeHHBIX
HCKIIFOYEeHHH.

27. Housrue daiina. OcHOBHBIE MeTOBI paGoOTHI ¢ daiimamu.

28. OcHOBHBIE METOABI pabOTHI ¢ KATANIOraMH. IIpaBa noctyna k ¢aiinam u ka-
TaJIOTaM.

29. bubnuotexa Pillow. Co3nanue HoBoro H3oGparenus u 3arpyska roToBOro
H300paKeHus.

30. bubnuoreka Pillow. Pucosanue nuamuii u ¢duryp.

2 cemecmp

1. Andapur s3pika C++. Jlekcems! s3b1ka C++,

2.3Haku onepanuii B s3pike C++.

3.CxanspHble TUIIBI U BEIpaXKeHHs B si3bike C++. [IpHMepbI HCTOMb30BAHHS npo-
CTEHIINX THIIOB B si3bIKe C++.

4.ApudmMeTHdecKHe onepaluy B s3sike C++. IIpumepsl.

5.Mukpement u nexpement. [Ipumepsr.

6.0neparyy IpHCBauBaHUs ¥ OTHOIUEHHS. ITpumepsr.

7.Jloruyeckue oneparuu. [pumepsr.

8.Ycnosnas omepauus. [Tpumepsr.

9.Onepanus sizeof. [Ipumeps.

10. Onepaunn npeoGpazorauws Tunos. ITpuMeps.

11. Oneparop if...else. [pumeps.

12; Oneparop switch. [Ipumepsr.

13. [ukn while. TTpumepsr.
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14. Iukn do...while. ITpumepsr.
135, Iukn for. ITpumepsr.

16. Omneparop GesycnoHoro nepexoza. [TpumepsL.

L. Oneparop npuHyMTENBEHOTO BBIXOAA U3 MKIIA HITH IIePeKITI0uaTe]Is.
ITpumepsr.

18. Onepatop 3aBeplIeHHs BBIIOIHEHHS TEKYIIEro Wara Teia [HKIIa. [Tpu-
MepBl.

Ilpumepneiii cnucok 6onpocoe Kk 3k3ameny.

1. OpHOMEpHBIe U MHOIOMEPHBIE MAaCCHBHI.

2. Pabota ¢ MaccHBaMH C IIOMOIIBIO yKa3aTeleit.

3. MaccuBnl ykasaTenen.

4. MaccuBBI JUHAMUYECKOH TAMSTH.

5. Omnpepenenne GyHKIMH, ee CHTHATYpa, BO3BPAT 3HAYEHHIT U3 GbyHKIMH.

6. PexypcuBHEIE QYHKLMH, 0COGEHHOCTH HCIIOMb30BAHHS

7. OyHKUMHM C IEpeMEHHBIM YHCJIOM a0TyMEHTOB

8. TloncraBnsiemble hyHKIUH.

9. Cnocobsl epeiaun MacCHBOB B (YHKIHH H UX Bo3BpaTa. [Ipumepsr.

10.CtpokoBas koHCTanTa. MHULMATA3AHUS CTPOK. Crpoxu u ykasarenu. [Ipume-
PBL.

11.@ynxnum paGoTel CO CTPOKAMH.

12.0cHoBHbIe yHKIHE PaGOTh ¢ (aitnamu B 13bike C.

13.0cHoBHEIe Ki1acchl paboTEI ¢ daiinamu B s3bike C++.

14.®@opmatHsIif BBOA/BEIBOJ B (haiii.

15.0nucanne crpykryp.

16.0OcHOBHEIe Onepanuu Hax CTPYKTypaMu.

17.Wcrione3oBanue 1osiel GHTOB B KauecTBe Moteli cTpyKTYp. [Ipumepsr.

18.TToHsATHE 06BENHMHEHHS.

19.Ilepemennsle cTPyKTypBI.

20.PerynupyeMbie 1 HeperynupyeMble yKasaTeT.

21.Knacc string. Ero HasHaueHHe H OCHOBHEIE METOBI.

22.Knacc vector. Ero Ha3sHaueH#e 1 OCHOBHbIE METOIBI.

23.0C00€eHHOCTH 3a1aHUS U HCIIOIB30BAHHS MACCHBOB B CLR-npuioxeHusx.

24.Ilpunoxenne Windows Forms. OcHOBHbIe taiinbl npoexTa.

25.®opma. Ee Ha3HAYHHE H OCHOBHEIE CBOMCTBA, METO/BI U COOBITHSI.

26.KommonenT Button. Ero HazHauHuHe 1 OCHOBHBIE CBONCTBA, METOIBI H COOBITHS.

27.KommnoreHT TextBox. Ero Ha3sHauHHe H OCHOBHBIE CBOMCTBa, METOABI U COBLI-
THSL.

28.Kommonent MenuStrip. Ero HasHauHHe # OCHOBHBIE CBOMCTBa, METOIEI U CO-
OBITHS.

29.Kowmmnonent ListBox. Ero HasHauHHe W OCHOBHbIE CBOMCTBA, METOIBI U COOBI-
THAL.

30.Komnorentr ComboBox. Ero HasHaunue u OCHOBHBIE€ CBOHCTBa, METOABI U CO-
ObITHS.
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Ilpumeprnuiii cnucok 3adanuii k IK3aAMeny.
ITpumep 1. [leiicTus ¢ yncnamm.

1. Haiiti Heckonbko mpoctsix uncen OuGoHayym,

2. Jlna 3aJaHHOTO EJIOro YMciaa m HaiTH Cpenu nepBelX m*m-1 yucen ®ubo-
Ha49H XOTA OBl OZIHO, JefsIneecs Ha m.

3. Beruucnuts (N)!!, e (2N)!1=2%*4%6*  *2N, (ZNFIN=1*3%5* *(2N+1).

IIpumep 2. PaGora ¢ MaccuBamu

1. 13 3amaHHOro MHOKECTBA TOYEK Ha II0CKOCTH BBIOpPATh [IB€ pa3IMuHbIE TOYKH
TaK, 4TOOBI KOJIHYECTBA TOYEK, JIEKALIHX T10 Pa3HEIE CTOPOHBI IPSAMOii, POXO0-
ASIIEH Yepe3 3TH JIBe TOUKH, Pa3IHYaTHCh HAUMEHELIHM obpasom.

2. Onpenenuts paguyc u HEHTP OKPYXHOCTH, HA KOTOPOM JIGKHUT HAHOOJIbIIEe
THCJIO TOYEK 3aaHHOTO Ha INIOCKOCTH MHOXKECTBA TOYEK.,

3. Omnpepenuts paguyc u neHtp OKPYXHOCTH MHHHMAJIBHOTO pajJiHyca, NpoXo-
AAIEH XOTs OBl 9epes TPU pasIvuHEle TOYKH 33aJaHHOTO MHOXKECTBa TOYEK Ha
IIJIOCKOCTH.

Ipumep 3. O6paboTka cCHMBONLHO uHbOpMaIUH.

1. Ilepeuncnuts Bce c10Ba 3a1aHHOTO MPEIUTOKEHHS, KOTOPBIE COCTOAT U3 TEX JKe
OYKB, 4TO M IEpBOE CIIOBO MPEIIOKEHHS,

2. B 3aJJaHHOM TIpeNIOKEHUH HANTH Tlapy CJI0B, H3 KOTOPBIX OJHO SABJISETCS 06-
pallleHHeM JIpyroro.

3. na Kaxmoro u3 cloB 3aaHHOrO IIPEATIOKCHNA yKa3aTh, CKOIBKO Pa3 OHO
BCTPEYAETCA B MPEIOKESHHUH.

ITpumep 4. Daiinbr.

1. dan ¢aiin f, koMmoHeHTH KOTOpOro SIBISIOTCSA UeBbIMH 4ucaamu. Haiiu: 1)
CYMMY KOMIIOHEHT (paiina, 2) mpousBeleHHe KOMIOHEHT Gaiina, 3) cymmy
KBaZpaTOB KOMIOHEHT Qaiina, 4) MOAyIb CyMMBI 1 KBaJpaT NpPOH3BEINEHHS
KOMIIOHEHT (haiina, 5) nocienHiow0 KOMITOHEHTY (aiina.

2. an cumBosbHBIA (aiin f. [TomyquTs kommo daiina B daiine g.

3. lan cumBomnsHbli ¢aitn f. [Tonyuuts B datine g kommnonents! daiina f B 06-
PaTHOM TIOpSIIKE.

[Ipumep 5. CTpykTypsI.
1. Omuwmure, ucons3ys ctpykrypy, Tene)OHHYIO KHHTY.

6.5. ®ona oneHouHLIX cpeacTs
IonHblii 6aHK 3ananuit [1s TeKyIIero, py6exHbIx KOHTPOJIEH ¥ ITPOMEXYTOYHOI
ATTECTAlMH M0 UCLMILIAHE, I0KAa3aTeNH, KPUTEPHH, LIKAJIb OLeHHBAHHS KOMIIETEHLIH i,
METOLIMECKHE MaTepHAIIBI, ONPETIENSIOIIKE TIPOUEYDPH! OLEHUBAHMS 00Pa30BATENBHBIX
PE3yNIbTATOB, IPUBEICHBI B y4eOHO-METONHIECKOM KOMILIEKCE MHCIIHILTHHDL
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7. OCHOBHAS M JOTIOJTHUTEJIBHAS YYEEHA ST JIATEPATYPA

7.1. OcHoBHas yyebnas JiaTepaTypa

1. IIpoxopenok, H. A. Python 3 u PyQt 5. PazpaGotka npunoxenuii: TTocobue
/ IlpoxopeHok H.A. - CI16:5XB-Iletepbypr, 2016. - 833 c. ISBN 978-5-9775-3648-
6. - Texcr : anexktponHsIii. - URL: https://new‘znanium.com/catalog/product/944629

2. TIpoxoperok, H. A. Python 3. Camoe Heobxonumoe: IToco6ue / TTpoxope-
HOK H.A., IpoHoB B.A. - CII6:BXB-Ilerep6ypr, 2016. - 464 c.ISBN 978-5-9775-
3631-8. - Tekcr : omextpoHHsHf. - URL: https://new.znanium.com
/catalog/product/944129

3 MenseneB A.A. Usydenue s3bika nporpammupoBanust Python [Dmektpon-
HBIH pecypc]: MeToAHYeCKHe peKOMEH Iy ISl OATOTOBKH GakanaBpoB u crerma-
JmcToB HanpasneHud 09.03.03, 09.03.04, 10.05.01, 10.05.03 «IIpuknanuas uspop-
matuka», «lIporpammHuas umKeHepHsy, «KomnerotepHas 6e3omacHocTs, «Hudop-
MauuoHHas GesonmacHocTk» / MuHHCTEpCTBO HayKH W BbICIIEro oOpasosanus Poc-
cuiickoii @eneparmu, Kypranckuii TOCYNapCTBeHHEIN yHUBEpcHuTeT, Kadenpa po-
TPaMMHOTO 00€cIieYeHHs aBTOMATH3MPOBAHHEIX cucrem; [coct.: A.A. Mezsenes). -
ONEKTPOH. TEKCTOBbIE NaH. (TAM (aiina: pdf; pasmep: 488 Kb). - Kypran: Usparens-
ctBo Kypramckoro rocymapcrseHHOro yHuBepcHTeTa, 2019. - 43, [1] c.: puc. - Bu6-
Juorp.: c. 43.

4. IlaxomoB, b. . C/C++ u MS Visual C++ 2012 I HaunHaomux: [Tocobue
/ IlaxomoB B.U., - 2-e u3n., nepepad. u gon. - CII6:BXB-Iletepbypr, 2015. - 528
cISBN  978-5-9775-3489-5. -  Tekcr : SNEKTpOHHEIA. -  URL:
https://new.znanium.conﬂcatalog/product/944042

5. BopoHosa, E. A. INporpammuposanne Ha C++ ¢ IOrpY’KEHHEM: IIPaKTHYE-
CKHE 3a/1aHHs H MPUMEPE! Kozta - Mocksa :HUL] MTHOPA-M, 2016. - 80 ¢. ISBN 978-
5-16-105159-7. - Texcr: 9JIEKTPOHHBIH, - URL:
https://new.znanium.com/catalog/product/563294

7.2 lonoJaHuTe/ILHAS JIHTepaTypa

1. BBeneHre B OCHOBEI iporpaMmupoBanus Ha C / 10.A. Kocrukos, A.B.
Mokxpsikos, B.1O. Ilasnos u mp. - Mocksa HHI] MTHOPA-M, 2015. - 32 c.ISBN
978-5-16-103253-4. - Tekct : BJIEKTPOHHBIH. - URL.:
https://new.znanium.com/catalog/product/ 515180

2. Knewmenc, B. Ben, K. SI3pik C B XXI Beke / Knemenc BeH ; mep. ¢ anrn. A.A.
Cnunkuna. - Mocksa : JIMK Ipecc, 2015. - 376 c. - ISBN 978-5-97060-101-3. -
Texcer : anexrponssiit. - URL: https://new.znanium.com/catalog/product/1027782

3. Amapuna, U. B. f3pik C++ u O00BEKTHO-0PHEHTHPOBAHHOE MPOrpaMMHpPOBa-
Hue B C++. JlaGopaTopHblii mpakTHkyM: YueGHoe mocobime A1 By30B / Amapuna
H.B., Kpynckas XX.®. - Mockga :Fop. nunua-Tenexom, 2016. - 232 ¢. - ISBN . -
Teker : anextponnsiii. - URL: https://new.znanium.com/catalog/product/973 780

4 Kynetun, H. B. C/C++ B 3ajauax u npumepax / H. B. KynstuH. — Cankr-
Ilerep6ypr : BXB-Iletep6ypr, 2015. — 285 c. - ISBN 978-5-9775-3322-5. - Texer
9JIEKTPOHHBIH. - URL: https://new.znanium.com/catalog/product/940363
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8. Y‘IEBHO-METO,II“I/I‘{ECKOE OBECHIEYEHHME
CAMOCTOSTEJIBHON PABOTBI OBYYAIOLIUXCS

1. 3amaun mo mporpamMmupoBanmio / Tlon pen. Oxynos C.M., - 3-e m3x. - Mockga
:JlaGoparopus 3Hamwuii, 2017. - 826 c.: ISBN 978-5-00101-448-5. - Teker : 3NIEKTPOH-
HbIHd. - URL: https://new.znanium.com/catalog/product/54105 9

2. KysmmwHos, /I, P. Komneroreprsie nayku : Ochoss NpOrpaMMHpOBaHUs: Yueh-
Hoe noco6ue / Kysumunos J[.P., - 2-¢ H3]1., cTep. - Mocksa :@munta, U3a-so VYpan. yu-
Ta, 2017. - 102 c. ISBN 978-5-9765-3144-4. - Texcr ! ANMEeKTpoHHBIH. - URL:
https://new.znanium.com/catalo g/product/948144

3. Xyxkos, P. A. SI3pik lporpaMMupoBanust Python: npakrukym: yueGrHoe noco6ue /
P.A. XKyxkos. - Mocksa: THOPA-M, 2020. - 216 . + Hon. Marepuas [nekTpOHHbIH
pecype]. - (Cpennee npodeccHonansHoe o6pasopanme). - ISBN 978-5-16-108139-6. -
Texket: anextponneri. - URL: https://new.manium.com/catalog/product/ 1044193.

9. PECYPCBI CETH «AHTEPHET»,
HEOBXOJUMBIE )11 OCBOEHUS AACOHILIUHBI

1. Caiir guctanumonHoro o6yyenus 8 HOY (Hauronampssiit OTKphITEIN VHE-
BepcuTet) « MHTYHT» comepxur Gecrarnbre KYpCBI, IPOrpaMMBI TIOBEIIIEHHS KBA-
nuGUKALMH U POohecCHOHATBHOMN IEPETNIO/IrOTOBKH, MHTEPECHBIE NOKIANBl U JApY-
TYI0 1oJ1e3HyI0 HH(opMawwto http://www.intuit.ru.

2. ®epepanbHsli mopran «Poccuiickoe o6pasoBaHue» http://www.edu.ru/

3. Hudbopmaurounnsiit caiir, COAepKallMi CrIpaBOYHbIE MATEPHAIb! 10 uHpOp-
MATHKE, KOTOPBIE BKIIOYAIOT B ce0st Kype JIEKIMH, CXeMbI, TIpe3eHTalKH, pedepaTsl 1
Ap. informatikaplus.narod.ru.

4. IlocTosHHO O06GHOBISIEMBIit SNICKTPOHHbIH y4eOHUK (CBOOOIHBIMH JIOCTYTI),
CONEPXKAIUMA MONHYI0O HH(OPMALKIO O S3bIKE nporpamMMupoBanus  Python.
https://docs.python.org/3/tutorial/index. html

5. Caiit, comepxaluii HeoGXoAMMbIe AUCTPHOYTHBBI U MOJIHYIO MH(OPMALIHIO
AJIA A3bIKa porpammuposatus Python https:/www.python.org/

6. Caiit kadenpsr IIOAC KI'Y «HMudopmaruka u TIporpaMMHUpOBaHHE: IIar 3a
marom» http://it.kgsu.ru/.

10. ”TH®OPMALIMOHHBIE TEXHOJIOT UM,
IIPOr'PAMMHOE OBECIHEYEHHUE
U UH®OPMAIIMOHHBIE CITPABOYHBIE CHUCTEMBI

. OBC «JIaup»

. OBC «KoHCynbTaHT cTymeHTa)

. 9BC «Znanium.com»

«["apanT» - cipaBoyHO-TIpaBoBas cucTeMa

:lkb.)l\)»—-'

11. MATEPUAJIBHO-TEXHUYECKOE OBECHIEYEHHUE
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JUCIHUATLIMHBI

MatepuansHo-TexHHYeckoe 0becreueHHe JHCUMIUIHHB BKJIFOYAae€T B celg
y4ebHble 1abopaTopUK U KJI1acChl, OCHAIIEHHBIE COBPEMEHHBIMH KOMITBIOTEpPAMH (Bce
— B CTaH/IapTHOH KOMIUIEKTALWA I/ MPAKTHYECKHX 3aHATHI W CaMOCTOSTENLHOI
paboTel), 00beIMHEHHBIMH TOKATBHBIMU BBIYHCIIUTENBHEIMHA CETSIMH C BBIXOIOM B
HWnteprer, MynsTHMenuiiHOE obopyoBaHue (nepeHOCHO NIePCOHANBHEBIA KOMIIBIO-
Tep, MYJIIbTUMEIUAHBIA [IPOEKTOP, MyIbTHMEIHAHBIIH 9KpaH). JIMCUHIIIMHA HO/KHA
OFITh MOZIEpXkaHa COOTBETCTBYIOIIUMY JHIICH3HOHHEIME IIPOrPaMMHBIMH MPOIYK-
TaMH.

IIporpamMHBIe cpencTsa obGecneyens y4eGHOro mpolecca JOKHBI BKIIOYATD:
6asossre (OC Windows), Python 3.4 wmu Boile, Microsoft Visual C++ wru Bbrme;
BCIIOMOraTe/bHbIe (IPOrpaMMEI [PE3eHTaHOHHOMH TPa)uKH; TEKCTOBBIE PENAKTOPEL;
rpauyecKre peaakTops!).
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[IPUJIOXXEHUE 1

AHHOTaus Kk paboueit NIpOrpaMMe JUCIUILIAHEI
«A3BIKW ITIPOT'PAMMUPOBAHU ST

06pasoBatebHO MPOrpaMMb! BEICIIEro 00pa3oBaHus —
IPOrpaMMBl CIIEIHATATETA

10.05.03 Mudopomannonnas 6e3onachocts ABTOMATH3HPOBAHHBIX CHCTEM

Crennanuzamus N 7:
"OGecneuenne unpopmaunonHoii OesonacHocTH pacnpeneaennbix HHpopma-
HHOHHBIX CHCTeM "

TpynoeMkocTs aucHHmIMHEL 8 3.e. (288 akamemuueckux yaca)
Cemectp: 1, 2
Dopma NPOMEKYTOIHOMN aTTecTarHy: 3a4€eT, 9K3aMeH

Coaepmaﬂne AHUCIHUITINHEI

Kpatkast xapakrepucruka s3bika nporpaMMupoBanus Python. Vcmosubre u
HHUKIMHeCKHe KOHCTPYKIKMK. PaGoTa co cTpokamu. Cririckn, MHOXeCTBa, Kopresw,
AvanasoHsl. OpraHu3auus §yHKLImiA, Mopnynu. ®aitser. T'paduxa.

Kparkas xapakrepucrrka sspixa nporpamMmupoBanus C/C++, YciosHble u
HUKIMYECKHE KOHCTPYKLUH. Maccussl, PaGoTa co crpokamu. @ynkuuu. Qaitner. Co-
3/1aHUE KOHCONBHBIX MPHIONKEHHH H npHnoxeHuii Windows Forms. CLR-
MpHIIOXKEeHHs. PeryiupyeMble nin Heperyupyemsie ykaszarenu. OCHOBHBIE KOMIIO-
HCHTBI, MCIIONIE3yEMBIe IIPH CO3JaHuH NpHiIokeHuit Windows Forms,
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