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Pabouast nporpaMma BHEypOUHOI HESATENBHOCTH O HHPOPMATHKE «IIporpammuposa-

Hue Ha Python» s 11 kmaccoB cocTaBiieHa ¢ yqeToM (eaepansHOro roCyAapCTBEHHOI'O
00pa3oBaTeNbHOTO CTaHJapTa OCHOBHOTO O6IIEro o6pa3oBaHus (®I'OC 000), B cooTBeT-
CTBHH C y4eOHbIM ItanoM OV, yue6HbIM nocobuem «IIporpaMMupoBaHye. Python, C++»
ans 8—11 xnaccos. «BUIHOM. JlaGopatopust 3Hanmi» B 2018 roxy (mpemHasHayeHO I
U3YYCHHS IPOTPAMMHPOBAHHA Ha IPO(IILHOM YyPOBHE, IOCOOHE BKIIOYAET YETHIPE JaCTH
(4€TBIPE YPOBHS), KOTOPEIE MOTYT OBITH HCIIONB3OBAHbI IS IIPOBENECHUS ypPOKOB B 8-11
KJIaccax).

IIporpammupoBanue Ha s3bikax Python

ILnannpyembie pesyabTaThl

Ilepebiii yposens

B pesynomame uzyvenus Kypca Ha nepeom yposue yuauuiics

1)
2)
3)
4)

5)

Hay4UTCs COCTABIIATE U OTJIQKUBATE IIPOCTHIE TUATIOTOBEIE [IPOTPAMMEL;
y3HaeT OCOOEHHOCTeH MAITMHHBIX BRIYMCIEHHH C ENBIMU U BEIIECTBEHHBIMU YHCIAMU;
Hay9IUTCA MCTOIb30BaTh OCHOBHBIE ANTOPUTMUYECKHE KOHCTPYKIIMHU: YCIOBHEIE OIepa-
TOPBI, LIUKIILI C YCJIOBAEM, LIUKIIBI IO TIEPEMEHHOM;

OBJIaZICET METOAAMH IIOCTPOEHMS IpapuIecKHX H300paKeHWM MPOrPaMMHEIMH CpeEl-
CTBaMu;

OBJIaICET POCTHIMH METOJAMH IIPOrPAMMHUPOBAHUS KOMIIBIOTEPHOM aHMMALIUH.

Bmopoii yposens

B pesynomame usyuenusa kypca na émopom ypoere yuaujuiics

6)
7

8)
9)

IIO3HAaKOMHUTCSI C METOAaMHU IIPOEKTUPOBAHUS IIPOTPAMM «CBEPXY BHH3» H «CHH3Y
BBEPX»; |
HAYYUTCS KMCIIOJIL30BaTh BCIIOMOIAaTeNbHBIE aJTOPUTMBI (TPOIEIYPsl U (DYHKIWH) AL
CTPYKTYpHU3alllH IPOTrPaMM;

HAY4HTCS IPUMEHATH Pe(MaKTOPHHT IS YIyUIICHUS YATAEMOCTH IIPOrPAMM;

HaY4YUTCs UCII0Ib30BaTh CUMBOIIBHBIC CTPOKH;

10) oBnmazeeT OCHOBHBIMH alTOPUTMaMé OOpabOTKHM OJHOMEPHBIX W IBYXMEPHBIX MACCH-

BOB;

11) mo3HaKOMHTCS C HOHSTHEM CIIOKHOCTH AJITOPUTMA,;

Tpemuii yposens

B pesynemame uzyuenus Kypca Ha mpemoem YposHe YUaujuiics
12) Hay4uTCs IPUMEHSTH PA3IHYHbBIE AITOPUTMBI COPTUPOBKHA MAaCCHBOB,;
13) HayuduTCs UCIIONB30BATh JBOMYHBIM MOMCK;
14) mHayuutcs ob6pabaThIBaTh NaHHEIE, 3aIMCAHHBIC B TEKCTOBBIC U JBOMYHBIE (palibl, U CO-

XpaHATh B (aiinax pe3yabTaThl padoThl IPOrPaMMBL;




15)
16)

17)
18)

19)

20)

Hay4YUTCS UCIIOIB30BaTh CTPYKTYPHI A1 OOBEANHEHUS TaHHBIX;

HAy4UTCS IIPUMEHSTh CIOBapH, CTEKH, OUepeny, JeKU I pelIeHus 3a1ad o0paboTKu
TaHHBIX;

Hay4JUTCS UCIIOJIB30BaTh AEPEeBbs I OpraHU3alNH JaHHBIX;

IIO3HAKOMUTCSI C METOJJaMU ONUCaHUs I'pad0B ¥ HEKOTOPHIMH MOMMYJSIPHBIMHU aJITOPHUT-
Mamu Ha rpadax;

Hay4UTCS HCIOIB30BaTh AMHAMMYECKOE IPOrpaMMUpOBaHUE I pelIeHus KOMOHHa-
TOPHBIX U ONITUMH3AIMOHHBIX 33]1aY;

TIO3HAKOMUTCS C MIOHATHEM BBIUTPBIIIHBIX U IPOUTPHILITHBIX ITO3UIUH B UIPAX C ITOIHOM
uHdopMaIuei;

Yemeépmeolii yposeHb

B pezynemame usyuenus Kypca Ha 4emeépmonm YpPoeHe YHaujulics

21)
22)

23)
24)
25)
26)
27)
28)

29)

IIO3HAKOMHTCS C 0OBEKTHO-OPUEHTHUPOBAHHBIM ITOIXOA0M K pa3paboTKe IporpaMM;
HAyYUTCS] BBIIONHATh OOBEKTHO-OPUEHTUPOBAHHBIM aHAIN3 3aJa4H, BLIIAEIATH CBOM-
CTBa U METOI5I OOBEKTOB;

Hay4YUTCS UCTIOJIb30BaTh HHKAIICYJISITHIO JJIS 3aI[UThI JaHHEIX OOBEKTOB;
II03HaKOMMUTCS C TIOHITUSIMH «KJIACCH» U «aOCTPAKTHBIM KIIaccy;

IIO3HAKOMHMTCS C IOHATHAMU «UHKAINCYJISAIISDY, KHACTIEIOBAHUEY, KIIOJUMOP(OUIM»;
HAay4YUTCS IIPOEKTUPOBATh HECJIOXKHBIE HEPapXUH KJIACCOB IS MIPUKIAAHBIX 33134
IIO3HAKOMUTCS ¢ IPUHLIUIIAMH Pa3pabOTKU COOBITUHHO-OPUEHTUPOBAHHBIX IIPOTPAMM;
HAy4HTCsl CO3/1aBaTh IPOrpaMMEI ¢ rpadudeckuM HHTepdeiicoM Ha s3bikax Python u
C#;

HAY4MTCS HCIONB30BaTh I'OTOBBIE U CO31aBaTh HOBBIE KOMITOHEHTHI (BHIKETHI) VIS
cpen OBICTPOH pa3zpabOoTKH MPOrPaMM.

Conep:xkanue nporpaMmel

YpoBeHb Paznen KonuuectBo uacon
: IIporpammupoBanue  Ha 17
Ilepeviii yposers s3pike Python
y [IporpamMmmMupoBaHue Ha 17
Bmopoii yposery s3p1ke Python
y IIporpammupoBanue Ha 17
Tpemuii yposerv s3p1ke Python
IIporpammupoBanue Ha 17

Yemeepmuiii yposenw

si361Ke Python

Ilepebtii yposens

IIporpammupoBanue Ha si3bike Python (17 wacos).




IIpocreiimme nporpammel. Jluanorossie nporpammel. Ilepemertsie. KOHCONBHBIH BBOX
Y BBIBOJ| JAHHBIX.

KommnstoTepras rpaduka. Cucrema KoopawHaT. YIIpaBIeHHE IHKCENSMI. I'paduge-
CKHe€ IPUMUTHUBEL. JTMHUH, IPAMOYTONBHUKH, OKPYKHOCTH. [3MeHeHue koopauHar. AHUMa-
LU

Iporenypsl. Ilponenyps! ¢ mapamerpamu. Pedaxropuar.

O6paboTka LenbIx gucel. ApupMerudeckue BhIpakeHus. Jlenenue Haneno. OCTaToK
OT JICJICHHUS. _

O6paboTka BemecTBeHHBIX drucen. OCOOEHHOCTH IPeACTABICHNS BELIECTBEHHBIX YHCe)]
B IMaMSATH KOMIIBIOTepa. Olepaliuy ¢ BeleCTBEHHLIMU YUCIIAMH.

Ciyualinsle U IIceBIOCTydalHble Yncia. | eHepaTopsl cIydaifHbIX YHCE.

Bersnenus. Vcnosneii oneparop. IonHas i HenoiHas GOPMBI YCIOBHOTO OIIepaTopa.
BiioxkeHHble yCloBHBIE oIepaTopbl. JIOrMueckue MepeMeHHBIe. DKCIIEPTHBIE CHCTEMEI.
Crnoxueie yenosus. Jlorugeckue oneparuu Y, UJIN, HE. [Topsmok BEINONHEHHS OIepaIHii.

IMukner ¢ ycmosueM. AnroputM EBkiupa. O6paboTka MOTOKA JAaHHBIX. BeCKOHEYHBIE -
UKIBL. [{uKiel o nepemenHoH. I1lar u3MeHeHUs IEpeMEHHOM UK.

Llmkiiel B KOMIBIOTEpHOH rpaduke. Y3opsl Biuoxenubie nukisl. IlITpuxoska.

Bmopoii ypoeens

IIporpammupoBanue Ha a3bike Python (17 wacos).

OTanel co3faHus MporpaMM. MeTomsl MPOEKTUPOBAHUS MPOTPAMM «CBEPXY BHH3» U
«cHHU3y BBepx». MIHTEepdelic u peanusamnms. JJoOKyMeHTUPOBAHHE IIPOTPAMMEL.

Ilognporpammel: npoueaypsl U Gynkiun. [Iporemypsr. IIporieaypsl ¢ mapaMeTpamu.
JlokanpHBIE U I100aTBHEIE IEPEMEHHBIC.

Oynxnuu. Jlornyeckue QyHKIUN.

Pexypcus. PexypcuBHble porieAypsl 1 QyHKIHH. OpaKTaisl.

CumMBoneHble cTpoku. CpaBHeHHe cTpok. Omeparuu co crpokamu. OOpallieHie K CuM-
BosaM. [lepebop Bcex cumBonoB. Cpessl. YnaneHue U BcTaBka. Berpoenusie MeTomsl. Ilo-
HICK B CUMBOJIBHBIX CTpOKax. 3aMeHa cuMBoJIOB. [IpeobpazoBanus «ctpoka — umcioy. Cum-
BOJIBHBIE CTPOKY B QYHKIUSIX. PeKypcuBHBI iepebop.

Maccussl (crincku). Maccussl B si3bike Python. Co3nanne maccuBa. ObpaiiieHue K aiie-
MeHTy MaccuBa. Ilepebop anemeHnTOB MaccuBa. I enepaTopsl. BeiBog MaccuBa. BBox maccu-
Ba C KJIaBHaTyphl. 3allOJIHEHHE MacCHBa CIIy4alHbIMU YU CIIaMU.

Anroput™mbl 06pabotku mMaccuBoB. Cymma armeMeHTOB MaccuBa. [loncu€r ameMeHToB
MaccHBa, YIOBIETBOPSIOMINX ycioBHU0. OcoOOSHHOCTH KONMpOBaHuUs ciucKoB B Python.

IlTouck B mMaccuBax. JIuHelHpI mouck. [Touck MakCHMallbHOTO 3JIEMEHTa B MAaCCHBE.
MakcuManbHBIN 37€MEHT, YOOBIETBOPSIOIINYI yClIoBuUIO. Mcrons3oBaHue MacCUBOB B IIPH-

KIIaaAHBIX 3aJa4ax.




Martpun. Co3naHue u 3aoNHeHue Martpul. BeiBon Matpuilsl Ha skpas. [lepebop aie-

MCHTOB MaTpuIlbl. KBa,Z[paTHBIG MaTpHuIlbI.
CnoXHOCTB AJITOPUTMOB. AcuMnToTHYECKas CI0XKHOCTb.

Tpemuii yposemns

IIporpammupoBanne Ha s3bike Python (17 gacos).

CoprupoBka MaccuBoB. MeTos Iy3bIphka (COpTHpOBKa oOMeHamu). Meton BEIGOpA.
Copruposka cnusHueM. beictpast coprupoBka. CopTrpoBka B s3s1ke Python.

JIBOMYHBIN TIOMCK B MAaCCUBE NaHHBIX. J[BOMYHBIN MOKCK IO OTBETY.

O6pabotka daiinos. Tums! ¢aiinos. Urenne naHHbIX. 3ammcs naHHbX. O6paboTka gaH-
HBIX U3 (aiina.

enmouncnennsle anroputMel. Pemero Opatrocdena. Llenouncnennsiii KBagpaTHEIA KO-
PEHb.

Cnosapu. AndaBuTHO-9acTOTHBIH ciioBapb. [lepebop a1eMeHTOB cioBaps.

Crpykrypel. Knaccel. Cosfanue cTpykTyp. Pabora ¢ momsiMu CTpyKTyp. XpaHeHue
CTPYKTYyp B ¢aiinax. COpTHPOBKa CTPYKTYP.

Crek. HMcnons3oBanue cnucka. Bermcienue apudmerndeckux Beipaxkennidl. Cko6od-
Hele BelpaxeHud. Cuctemusiii crek. Ouepens. Jlex.

Hepesbst. [lepeBra nouncka. O6xox nepesa. Mcionp30BaHie CBA3aHHBIX CTPYKTYp. BEI-
YHUCIIEHUE apU(PMETHISCKUX BhIPAKEHHIA.

I'padrr. Onmcanwre rpada. XKanHple anrroput™Mbl. MHHHMAIBHOE OCTOBHOE JepeBo. All-
roput™ JledkcTpsl. Anropum @noiina—Y opmiemna. Mcmonp30BaHue CIMCKOB CMEXHOCTH.

Hunamudeckoe nporpammuposanue. Yucna dubonauyu. KonuuecTtBo mporpamm s
ucrtoiHuTeNs. JIByMepHsle 3ana4u. IIonck onTUManbHOTO peleHus.

Hrpossle MOAeny. BEIMTpHIITHEIE H MPOUTPHIIIHEIE TO3HLIHN.

Yemeépmeolil yposeHb

IIporpammupoBanne Ha si3bike Python (17 wacos). ITpoGiema cI0XHOCTH TIpo-
rpamM. IlporieypHsIii u 00BEKTHO-OPHEHTHPOBAHHBIH TOAXOIBI K HATIHCAHHUIO IPOTPaMM.

Knaccel m 06pekTsl. OOBEKTHO-OPHEHTUPOBAHHEIA aHAIN3. B3auMoeicTBiae 00beK-
TOB. CBOIMCTBa M METOEI.

Knaccer u 00bexTsl B mporpamme. O6bsaBnenne kiacca. [lons kmacca. KorcTpykTop
Kjiacca. JlaHHbIe U METOBI KiIacca.

CkpeiTHe BHyTpeHHero ycrpoiicrBa. JlocTym K monsiM depe3 Meroxmsl. CBOWCTBa
(property). CBOMCTBO «TOJBKO JIJIsl YTEHUS»

Wepapxus kmaccoB. Hacnenmosanme. basoseii kmacc. Jloctym k moisiM. Kiacchi-
HacneaHukH. Ilomumopdusm. Pazpabotka momyneii.




CoOBITHIHO-OPHEHTHPOBAHHOE [IPOrPAMMHUpPOBAHKE. IIporpaMMel ¢ rpadUuecKuM HH-
Tepdeiicom. @opma. Croiicta hopmel. O6pabOTIHKH COOBITHIA.

Hcnone3oBanne KOMIIOHEHTOB (BHIKETOB). BBOI 1 BEIBOI MaHHEIX. O6pabotka ormu-
OOK C ITOMOIIBIO MCKIFOUEHHI.

Cosnanne KOMIIOHEHTOB. J[0GaBiieHre CBOHACTB U MeToq0B. COCTABHBIC KOMIIOHEHTEL.
Mopgens u npefcTaBiIeHHE.
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OuennBaHHe pe3ybTAaTOB 00y4YeHHs
Pesynbratom oOy4eHus cduraercs CHOCOGHOCTB ydYaIierocss HamucaTh IIporpamMmmy
(paspaboTaTh IPOEKT) OLPEIETEHHOTO YPOBHS CIIOXXHOCTH. [lajiee BBIAEISIOTCS CIIeLy-
IOIIME YPOBHU CIIOKHOCTH:
A: HavaneHBIA ypOBEHB, BOCIPOHM3BEICHHE HU3y4aeMOro maTepualia ¢ He3Hadu-
TEJIbHBIMU U3MEHEHUSIMU; _
B: cpennnit yposens, croco6HO mpuMeHSTE U3YYEHHBIM MaTepuai JUIs HallMCaHUs
IIpOrpamMm, KOTOPEIE OTINYAIOTCS OT U3yYEHHBIX;
C: BbIcOKuIi ypoBeHB, CIIOCOGHO HIPUMEHSTE HU3Y4YEHHBIM MaTepuai Ijis CaMOCTOSI-
TEIBHOI0 HAMMUMCAHUS MPOTPaMM, PEIIAIONINX HECTaHIapTHLIE 3a1aYH.

IlepBblii ypoBeHb

I'nasa 1. IlporpammupoBanue Ha sizbike Python
§ 1. IlepBbie mporpaMmel
§ 2. JInanorossie mporpamMmel
A: Hanmmmite mporpammy, KOTopas BBOJUT TPH LIEJBIX 9HCIIA U HAXOMUT WX CyM-
MYy .
B: Hanummre nporpammy, KoTopas BBOIUT TPH LEJbIX TUCIIA U HAXOIUT UX CyMMY
U [IPOU3BEEHHUE.
C: Hanummre nporpammy, KOTopas BBOJMT TPH LEJBIX 9HCIA U HAXOIUT UX CyM-
My, IPOU3BENCHHUE U CpeHee apruPMETHIECKOE.
§ 3. KomneiotepHas rpaduka
A-C: Hanumure nporpamMmy, KOTOpast CTPOUT PUCYHOK.
§ 4. IIpouenypsl
A-C: Hanumure nmporpaMmy, KOTopast CTPOUT PUCYHOK, HCTIONb3Ys €UHCTBEHHYIO
HIPpOLEAYPY:
§ 5. O6paboTKa LETBIX YHCET
A: Hanwmmmre nporpamMMy, KOTopasi BBOAUT TpEX3HAYHOE UHCIO U pasGHBAET ero
Ha UQPHL.
B: Hanwmmre nporpammy, KoTopasi BBOMHUT ¢ KJIABHATYPHl KOJHIECTBO CEKYHI U
BBIBOJIUT TO XK€ CaMO€ BpeMsi B yacax, MUHYTax U CEKyH/Iax.
C: Hanuumre nporpammy, KOTopas BBOAMT C KIaBHATYPhl YETHIPEX3HAYHOE HATY-
pajJbHOE YKCIIO U IEPECTABIAET €ro IEPBYIO U MOCIEAHIO MUGPHI, HAPUMED,
u3 yncna 1234 nomxHo modyunuThes gucio 4231.
§ 6. O6paboTka BEIIECTBEHHBIX YHCEl
A: Hanummte mporpamMmy, KOoTopas BBIYHCISET KBaApaTHBIH KOpPEeHb BBEIEHHOTO

qucjia.




B: Hamwmmre mporpamMmy, KoTopas BBOAUT ¢ KIaBHATYPhl KOOPAUHATE ABYX TO-
9YeK Ha IDJOCKOCTH U BBIYUCIACT JUIMHY COEAUHSIOMIEr0 UX OTPE3Ka.

C: Hanwmute mporpaMmy, KOTOpas BBOIHUT C KIABHATYPEl KOOPIMHATEI IBYX TO-
YeK B IPOCTPAHCTBE U BEIYUCISET JUIMHY COEIUHSIONIEr0 UX OTpe3Ka.

§ 7. Cmy4aiinble U niceBAOCITyYaliHbIE YUCTa

A: B urpe «Pycckoe J0TO» M3 MeNIKa CIy4alHbBIM 00pa3oM BEIOHpArOTCS GOYOHKH,
Ha KaXXIOM U3 KOTOPBIX HamucaHo gucio oT 1 go 90. Hanummure mporpammy, Ko-
TOpasi BEIBOAUT HAYTaJ IepBbIe 5 BRIMTPHIIIHBEIX HOMEPOB.

B: Hanumure nporpammy, KoTopas MOAENMpPYET OPOCAHHUE IBYX UTPATHHEIX KyOH-
KOB: IIPY 3aIlyCKe BEIBOAMT CIIlydaliHOE YUCIO Ha oTpeske [2; 12].

C: Urpanbusiii Kyouk Gpocaercs Tpu pasa (BEINafaeT TPU CIyYaiHBIX 3HAYCHUA).
W3 3THX 9ncen cocTaBsIeTCs LeI0e YUCIOo, IporpaMMa JT0DKHa HAalTH €ro KBaj-
par.

§ 8. BeTBnenus

‘A: Hanwmmmre nporpaMmy, KOTOpas BBOAWT TPU LENBIX YHCIA U HAXOAUT MAKCH-
MaJIbHOE U3 HUX.

B: Hanwmmmmre nporpammy, KOTOpasi BBOAUT IATh LENBIX YHCET U HAXOIUT MAKCH-
MaJIbHOE U3 HUX.

C: Hamwmmre nporpamMmy, KoTopas BBOIMT IIOCIENOBATENFHO BO3pacT AHTOHA,
bopuca u Buxropa u onpenenser, KTO U3 HUX CTapiIe.

§ 9. CnoxHbIe yCIOBUS

A: Hamwmmre mporpamMmy, KOTopas HOTy9aeT TPH 9HCIA U BBIBOLUT KOIMYECTBO
OJMHAKOBBIX YUCEJ B 3TOU LIETIOYKE.

B: Hamummre nporpammy, KoTopas Moy4aeT HOMEp MecsIa ¥ BEIBOIUT COOTBET-
CTBYIOILIEE €My BpeMs rojia Wik cooOIeHre 00 OIIuoKe.

C: Hanwmmre nporpamMmy, KOTOpasnoqydaeT BO3PACT UeIoBeKa (LeI0e YHCIIO, He
npespimaroniee 120) ¥ BBIBOOUT 3TOT BO3PACT CO CIOBOM «TOI», «TOHA» WM
«itet». Hanmpumep, «21 romy», «22 rogax», «25 met».

§ 10. Iukiel ¢ yciioBueM

A: Hamummure nporpammy, kotopas Hamummre mporpaMmy, KOTOpast OIy4aeT 1Ba
nenbix yucina A u B (0 < A < B) u BEIBOIWT KBaApaThl BCEX HATYyPaIbHBIX YHCEN
Ha oTpeske [A, B].

B: Hanwmire nporpammy, KoTopasmonydaeT 1Ba LeJbIX YKUCIIA U HAXOMAT UX po-
U3BEICHUE, HE HCIOJB3Ysl ONEPAMIO YMHOXEHHS. Uncina MOryT ObITH OTpHIla-
TEIbHBIMH.

C: Hamwmmte mporpaMmy, KOTOpasBBOIUT HATYPalbHOE Yucio N W BBIYHCISET
cymmy Bcex yucen @ubonayun, MmeHpmux N. [IpemycMoTpeTs 3amuTy oT BBOAA
OTpHLIATeNbHOrO yucia N.




§ 11. Aammarnus

A: Hanummre nmporpammy, KOTOpasi MOJICNUPYET ABMXXEHUE OOBEKTA, HPOJIETaro-
IIIETO Yepe3 UTPOBOE MOJIE.

B: Hanwmmre nporpammy, xotopas MOJIENUPYET OBIKEHUE NBYX OOBEKTa, IpoJIe-
TaIOIINX Y€Pe3 UIPOBOE II0JIE B PA3HBIX HAIPABIECHHUSX.

C: Hanuumre nporpammy, kotopas MOJETUPYET ABMKEHHUE ABYX O0BEKTa, MPOJIe-
TArOINX Yepe3 UTPOBOE IOJI€ B Pa3HBIX HampaBieHusX. OOBEKTHl JOIKHBI OT-
TaJIKMBaTbCSI OT CTEHOK ITOJIS.

§ 12. [{uxisl 0 HEpeMeHHON

A: Hammmmrte mporpaMmy, KOTOpas HaXOIHT BCe ISTH3HAYHbIE UHCIA, KOTODBIE
npu neneHud Ha 133 narot B ocraTtke 125, a npu menenuu Ha 134 narort B octaTke
111.

B: Hammummre mporpaMmy, KoTopas HaxOIHT Bee TpEX3HaYHble ApMCTpOHTa (s
KOTOPBIX CyMMa KyOOB i(p duciia paBHA CAMOMY YHCILY).

C: Hamuumire nporpammy, koTopas IONy4aeT HaTypanbHOe Ynucio N U BEIBOIHUT HA
3KpaH BCE aBTOMOp(QHBIE 4HCIa, He NpeBocxomsmame N (HaTypalbHOE YHUCIIO
HA3bIBAETCs aBTOMOP(HBIM, €CIIA ero JeCATUYHAas 3alliCh COBIANAET C ITOCIHeN-
HUME [UdPaM ero KBaapara, Hanpumep, 25° = 625.).

§ 13. Iluxisl B KOMOBIOTEPHOM IpaduKe
A-C: Hanummre nporpamMmy, KOTOpasi CTPOUT Y30pP.

Bropoii ypoBeHb

I';1aBa 1. IIporpammupoBaHue Ha si3bike Python
§ 1. IIpoekTupoBanme mporpaMm
§ 2. [Iporemypsr
A: Hanmummire nporienypy, KOTopas IpUHAMAET HapaMeTp — HaTypalgbHoe dnucio N
— ¥ BBIBOJIMT Ha 9KPaH KBaApar U3 3BE31049eK pazmepoM NN cUMBOJIOB.
B: Hamwmmre npouenypy, KoTopas BEIBOIUT Ha 5KpaH B CTOJOMK Bce MUMPEHI Iie-
peoaHHOro € 4yncia, HauuHasl C MOCIIeTHEeH.
C: Hamummmte mpouenypy, KOoTopas BBIBOAUT Ha 3KpaH 3allCh HEepeNaHHOro eif
9yclia B pUMCKOM CUCTEMe CUUCIIECHUS.
§ 3. Pexypcus
A: HamummTe peKypCHBHYIO IPOLELYDPY, KOTOpas MEPEBOAUT YHUCIO B TPOMIHYEO
CHUCTEMY CUHCIICHHUS.
B: Hanwmmwre pekypcuBHYO MpOIEaypy, KOTOpas IEPEBOMUT YHCIIO B IIIECTHAIIIA-
TEPUYHYIO CUCTEMY CUUCIICHHUS.




C: Hamummre peKypcHBHYIO NPOIELYPY, KOTOpas NEPEBOJUT YUCIO B HEra BOMY-

HYIO CHCTEMY CUUCIIEHUS (CUCTEMY C OCHOBaHUEM —2).
§ 4. OyHKIIMHT

A: Hanwmure GyHKIHIO, KOTOpas BO3BpANIAET CTapIyro MU(PY IEpeiaHHOro eif
HaTypaJIbHOTO YHUCJIA.

B: Hanwmmre dynkumio, KoTopasi BO3BpallaeT KOJIUIECTBO JeIuTeNel nepeaHHo-
ro el HaTypaJIbHOTO YHUCJIA.

C: Hamuumre noruueckyro GpyHKIHIO, KOTOpas BO3BpallaeT pe3ynsrar T7ue, eciu
IIepeNaHHOe e YUCIIO0 — 3TO yncio OuboHaTIH.

§ 5. CUMBOJIIEHBIE CTPOKH

A: Hamwmmre mporpammy, KoTopasisaMeHseT B CHMBONBHOMN CTPOKE BCE TOUKH Ha
HYJIA U Bce OyKBBI «X» Ha €TMHHUIIEL.

B: Hanummure nporpamMmy, KOTopast BHIOIHSIET HHBEPCUIO GUTOBOH CTPOKH: 3aMe-
HSET B HEW BCe HyJIM Ha €UHUIIBI U HA00OPOT. _

C: Hanwmmmre mporpamMmy, KOTOpas BEIYHCISET CyMMYy HEH3BECTHOTO KOJMYECTBA
HATypaIbHBIX YHCE]l, 3allUCaHHYIO B BHIE CHMBOJBHOH CTPOKH, HAIpPHMED,
«1+25+12+34+89»

§ 6. MaccuBsI (CITHCKH)

A: Hamwmmmre mporpammy, KoTopasi BBOAUT IleNioe 9UCIO X U 3alOJHSIET MAaCCUB
IIOCJI€I0BATEIILHEIMY HAaTypallbHBIMU YHCIIaMHE, HaunHas ¢ X.

B: Hanuumre nporpammy, KoTopas BBOAMT ILieloe 9UCIO X U 3aIlOJHSIET MACCHB
IIOCTIeIOBATENIbHBIMA HATyPalbHBIMU YHCIAMHU, HauuHas ¢ X, B 0OpaTHOM IIO-
psIKe.

C: Hanmmmure nporpammy, KoTopas 3amofHseT MaccuB U3 N 57IeMEHTOB [IEPBEIMHU
N gucnamu ®uboHaqyw.

§ 7. Anmroput™MBI 06pabOTKH MacCHBOB

A: Hanmmvite nporpammy, KOTopasi oIpeenseT CyMMy SJIeMEHTOB MACCHBA C &T-
HBIMU 3HaUYCHUSIMHU.

B: Hamwunmre nporpammy, KoTopass MaccHBe ¢ UETHBIM KOJIHYECTBOM SIEMEHTOB
MEHSIET MECTaMU IIaphl COCETHUX JIEMEHTOB.

C: Hanwmmre nporpammy, KoTopas HaXxOIWUT B MaccHBe Bee dncia OuGOHATIH U
CTPOHUT U3 HUX HOBBII MacCHB.

§ 8. ITouck B MaccuBax

A: Hamummte nporpammy, KOTopas HaXOOUT B MACCHBE MUHWMANBHbIH ¥ MAKCH-
MaJIbHBIN 3JIEMEHTHI U UX WHIEKCEL.

B: Hanmmmite mporpammy, KoTopas HaXOIHT B MAacCHBE KOIMIECTBO 3JIEMEHTOB,
PABHBIX MUHUMAJIEHOMY, W UX HHIEKCEL.




C: Hamummre nporpammy, KoTopas HaXOIUT B MAcCHBe JIBa MaKCUMAaJIbHBIX 3JIe-
MEHTa U UX UHIEKCHI.
§ 9. ctionb3yem MaccUBEI
A: 3axonuumre nporpammy u3 naparpada.
B: JopaGoraiire mporpammy m3 maparpada Tak, 9To65! TapeNIKu JIBUTAIUCH B JIPY-
TrOM HallpaBIICHUHU.
C: Jopa6oraiite nporpammy u3 maparpada Tax, 9To6k MOTANAHAE B MEHBIIYIO 110
pasMepy TapeliKy IPUBOIUIO K OONbIIEMY YBEIIMYEHHIO CUSTA.
§ 10. Matpuirsr
A: Hanwmmre nporpammy, KOTOpasi HaXOIUT MaKCUMAJIbHBIN 3JIEMEHT Ha TJIaBHOM
MWaroHajay KBagpaTHON MaTPHIIEL.
B: Hammmmre nporpamMmy, KoTopas HaXOZHT MaKCHMAIBHEIH 3IeMEHT MaTpHUIbl U
€r0 MHIEKCHI (HOMEpa CTPOKH U CTOJIONA).
C: Hammmmre nporpamMmy, KOTOpas BEIIIOIHSET TPaHCIIOHMPOBAHUE MATPUIIHI.
§ 11. Cno>xHOCTH aJITOPUTMOB
KoHTpoms He npexycMoTpeH.

Tpernii ypoBeHnsb

I'imaBa 1. IIporpammupoBanue Ha si3bike Python
§ 1. IIpocThbie adropuTMBl COPTUPOBKH
A: Hanwmmmre mporpammy, KoTopas BHIIONHSET COPTHPOBKY MACCHBA METOIOM
«ILy3BIPBKaY.
B: Hamummure nporpammy, KoTopasi BHIIONHAET COPTHPOBKY MAacCHBA METOIOM
«IIy3BIPbKa» B 00paTHOM IOpsiIKe (CBEpXy BHU3).
C: Hanummre nporpammy, KOTOpas BHIIOIHSET COPTHPOBKY JIBYX MOIOBHH MACCH-
Ba (OTJENBHO) METOIOM BHIOODA.
§ 2. BrIicTpBIe aNropUTMBI COPTUPOBKHU
A: Hamuumire nmporpamMmy, KOTopasi BBIIOJHSET COPTHPOBKY MAacCHBa IO yObIBa-
HUIO METOJOM CIHUSHUSL.
B: Hanwummre nporpammy, KoTopast BBHINONIHSET OBLICTPYHO COPTHPOBKY MaccHBa
CHUMBOJIBHBIX CTPOK IO YOBIBAaHUIO JJIUHEL.
C: Hamumwre mporpamMmy, KOTOpasi CpPaBHUBAET KOJMYECTBO ONEPalldii IpH COp-
TAPOBKE MacCUBa METOJAMH «ITy3bIPbKa» U CIHUSHUS.
§ 3. JIBOMYHBIHA TOUCK
A: HanumuTte nporpaMMy, KOTOpas HAXOMUT B OTCOPTHPOBAHHOM MAaCCHBE MHIEK-
CBI BCEX 3JIEMEHTOB, PABHBIX 3aJaHHOMY 3HA4eHHIO X.
B: Hamummire mporpammy, KOTopas CpaBHMBAEeT KOJIMYECTBO MPOBEPOK IMPH JIHU-
HEWHOM U IBOMYHOM MOUCKE B OTCOPTUPOBAHHOM MAaCCHUBE.




C: Hanmmmre mporpamMmy, XKoTopas OIpeNelsieT CpeIHee KOJIUYECTBO MPOBEPOK
IpU JABOUYHOM IIOHMCKE B OTCOPTHPOBAHHOM MaccuBe. Mcmomnb3ys pe3ynbTaThl
paboTHI 3TOM MPOTPaMMEI, MTOCTPOUMTE 3aBUCUMOCTH KOJMYECTBA IPOBEPOK OT
pa3Mepa MaccHBa.

§ 4. O6paboTka (daitnos

A: Hanwmmmure mporpamMmy, KOTOpas BEIYUCISET CyMMY YHUCEN, 3aUCAHHBIX B (aii-
Jie B CTOJIOUK.

B: Hamummre nporpamMmy, KOTOpas COPTHpYeT YHMCNa, 3alMCaHHBIE B (aiile B
CTOJIOUK.

C: Hamumvre nporpamMmy, KoTopas copTUpyeT Habop 4Mcell, 3alHMCAHHBIX B JBYX
¢aiinax B cronbuk. OTCOPTHPOBaHHBIC YHCIIA JTOJDKHBI OBITH 3alIMCaHbl B HOBBIM
Gbaii.

§ 5. LlenouncnenHsie alropuTMBI

A: Hamuumre nporpamMmmy, KOTOpasi BBOIUT HaTypalbHOe uKciao N U HaXONHUT BCe
IPOCTHIE YKCia Ha oTpeske [2; N]. Mcnonb3yiiTe anroputM «pemiero Dparoche-
Ha.

B: Hanwumre nporpamMmy, KoTopasi BBOIUT HaTypalbHble urcia M u N ¥ HaXOmuT
BCE MPOCThIE Yncna Ha oTpeske [M; N].Mcnone3yiiTe anroputM «pemero Iparo-
chenay.

C: Hamummmre nmporpammy, KOTOpasi ONpPENENSeT KOJIMIECTBO ONepariiii, KOTOPHIe
BBHITIONHSAIOTCA NpY pelieHur 3amadu A. Vcmonbssyst pe3ynsTaTrhl paboOTHI 3TOM
IIPOTrPaMMBI, IIOCTPONTE 3aBHCHMOCTh KOJIMYECTBa omepanuii (WId BPEMEHH pa-
O0TBI MporpamMmsl) oT V.

§ 6. CroBapu

A: Hanummure nporpammy, KOTOpas CTPOMT ai(aBHUTHO-YACTOTHBIM CIOBAph UL
3a71aHHOro (haina, B KOTOPOM KaXKJOe CIOBO 3aIMCAHO B OTAEIBHON CTPOKE.

B: Hamummre mporpammy, kxotopas cTpOHMT andaBUTHO-9aCTOTHBIHA CIOBAph UL
33JJaHHOTO (aiina ¢ MPONU3BOIBHBIM TEKCTOM.

C: Hanummre nporpamMmy, KOTOpasi CpaBHHBAET TEKCTHI PAa3HEIX aBTOPOB Ha OCHO-
B€ YaCTOTHI UCIIOJIE30BAHUS MIPEIJIOTOB U COIO30B.

§ 7. CTpyKTypBI

A: Hanwmmre mporpaMMy yIpasieHHs 6azoif maHHeX. OHA OIDKHA OLLEPIKH-
BaTh N00aBIeHNE, yAaJleHHe U MPOCMOTP 3aIIkCe.

B: Hammmure mporpammy ynpasneHus 6asoif mammsix. OHa JOTDKHA IIONIEPIKH-
Barhb 100aBJIeHNE, yaaleH)e, IPOCMOTP U IOKCK 3aMUCel Mo KIody.

C: Hanwmnmre nporpamMMy ympasiaeHus 6a3oif masubix. OHa M0JDKHA IO/ ICPKU-
BaTh N00AaBIICHHE, yNaleHHE, IPOCMOTD, IIOUCK 3aIliCell 10 KIF0YY W COPTHPOBKY
IO KITFOYY.




§ 8. Ctek, ouepens, ek
A: Hanmumre nporpammy, KOTOpas IPOBEPSET MPABUIBLHOCTE CKOOOYHOTO BBIPa-
XKEHHUS C TPEMS TUTIAaMHU CKOOOK.
B: Hanummre [porpamMMmy, KOTOpasl BBIYUCIIAET 3HAYCHHE apU(DMETHIECKOTO BEI-
PaXEHHUS, 3aIIMCAHHOIO B IpeUKCHOH (opMme.
C: Hamwmmre mporpammy, KOTOpasi IPUMEHSET AITOPUTM 3aIMBKH OOJACTH JUIS
TIOMCKA IIyTH B JIAOUPHUHTE.
§ 9. JlepeBbs
A: Hanuumre nporpamMmy, KOTOpas BEIMHCISET BBEISHHOE apu(QMeTHIECKOE BEI-
paxxeHue 6e3 CKOOOK.
B: Hanwmmre nmporpammy, KoTopasi BEIYHCISET BBENEHHOE apu(MeTUIeCKoe BEI-
pakeHue Co CKOOKaMH. |
C: Hanuumre mporpamMmy, KOTOpasi BEIYHCISET BBEISHHOE apu(MeTUIeCKOe BEI-
paXXeHue co CKOOKaMu U OYHKIMAME (sin, cos, sqrt, abs).
§ 10. I'padsr
A: Hanwmmre nporpammy, KoTopas CTPOUT MHUHHMAJIBHOE OCTOBHOE NIEPEBO IS
HEOPHUEHTUPOBAHHOTO rpada.
B: Hanummre nporpammy, xoTopast OIpeACiAeT KpaTyallllui MapipyT U3 OOHOI
BEePIUUHEI Ipada B IPYTyIo C IIOMOIIBIO alropuT™a JIeHKCTpEL
C: Hamummre nporpamMmy, KoTopas ompefensieT KpaTdailiie MapUIpyT MEXIY
Ka)XI0U Mapoii BepIuMH rpada ¢ momouisko anroputma ®oiina-Yopmenia.
§ 11. JluHamMu9eckoe mporpaMMHUpPOBaHKE
A: Hamwmmmre mporpamMMy, KOTOpas BBIYHCISET KOJIHYECTBO OUTOBBIX IIEMOYEK
JJIAHEL IV, B KOTOPBIX HET IBYX €IUHUII TOAPSII.
B: Hamuumre mporpamMmy, KoTopas BEIYHCISET KONHYECTBO OHMTOBBIX IIETIOYEK
JUIMHEI N, B KOTOPBIX HET TPEX eIUHULL TTOIPSII.
C: Hanuumre nporpammy, KoTopasi peluaeT 3a1ady o paHIie.
§ 12. Urposble Mojienu
A: Hanwmmure nporpamMmy, KOTopasi HTPaeT ¢ 4eloBeKoM B urpy bare.
B: Hamumure nporpammy, KOTopas onpenenseT THI TO3UIMH (BRIATPHIIHAS HIIH
IIPOUTPBIIIHAS) B UTPE KKPECTUKU-HOJUKI» Ha Jocke 313,

C: Hamwvre nporpaMmy, KOTopasi HIPaeT ¢ 9eJIOBEKOM B «KPECTHKU-HOTUKI.

YeTBEPTHIN YPOBEHD

I'nasa 1. IIporpammupoBanue Ha si3bike Python
§ 1. Uro Takoe OOII?
§ 2. Mogenb 3aa4dn: KJacchl H 00BEKTEI




A: Tlepeuncnure CBOMCTBA M METOIBI, KOTOPHIMUA MOTJIK OBl 00ONanaTh OOBEKTHI
Knacca Axma.

B: Iloctpoiite 06BbEKTHO-OPHEHTHPOBAHHYO MOEE IS 3a0a4d MOJETUPOBAHUS
IOpOXHOTO NBIXeHus. PaccmoTpure kiaccel 00BeKTOB /[opoza, Ceemogop,
Mawiuna n 1X B3aUMOCBSI3b.

C: Tlocrpoiite 00BEKTHO-OPUEHTUPOBAHHYIO MOJEND I IPHAYMAHHON BaMH 3a-
Jlavy MOJIETIMPOBAHMS.

§ 3. Kitaccel 1 00B€KTHI B porpaMme

A: 3axonuure mporpamMmy, pacCMOTpPEeHHYIO B maparpade.

B: To6asbte B mporpammy u3 naparpada kinacc Topneduwiii annapam.

C: Jlo6asbre B mporpammy u3 naparpada knaccsl Toprneousiii annapam u Topneda.

§ 4. CkppITHE BHYTpPEHHETO YCTPOUCTBA

A: TloctpoiiTe mporpaMMHYyI0 peammsanuio kinacca Ilepo.Bce naHHBIE TOIDKHEI
OBITH CKPBITHI.

B: Tloctpoiite mporpammuyro peanusanuro knacca Mawwuna. Bee naHHBIE JONKHBI
OBITH CKPBITHI.

C: Hsmenwurte nporpammy urpsl «Toprensas ataka» Tak, 9ToObI Bce IO Y 0OBEK-
TOB OBUTU 3aKPBITHIMHU.

§ 5. Mepapxus kimaccos

A: B nporpamme Hy>KHO MOIEIMpPOBATh ClemyIomme Kiaccel: Ozepo, Ipecroe oze-
po, Conénoe osepo, Pexa, Mope, Boooém, Okean. IlocTpoiiTe nepapxuro KJIacCoB
IJIA OTOU 3aladM.

B: B nporpamme Hy)XHO MOJEeNMpOBaTE CleIyIOIIUe KIacchl: Jepeso, Ocuna, be-
pésa, Oszepo, Pexa, 3aay, Bonk, Medseow. IlocTpoiiTe Wepapxuio KIACCOB IS
9TOU 3a7a4U.

C: B mporpamme Hy»XHO MOIEIHUPOBATH cleAyolye Knaccsl: Kopabns, ITodeodnas
nooxka, Camonem, Bepmonem, I'uopocamonem, Momoyuxn, Tpaxmop. IToctpoiite
MEpapXuIo KIacCOoB JIJISl 3TOM 3aIaqHu.

§ 6. Knaccei-Hacnenunku (1)

A: 3axonunte nporpammy u3 naparpada.

B: [ToGaBbre B mporpammy m3 3amanHus 4 emé ofuH KIACC HEMOIBIXHEIX OOBEK-
TOB, KOTOpBIE H300pa)KaIOTCs KBAJPATOM HIIA POMOOM.

C: Jo6asbTe B mporpamMmy m3 3amaHusA A4 emé OMH KIACC HEMOIBIIKHBIX 00BEeK-
TOB, KOTOPEIE IIPH aHUMAIIUU U3MEHSIOTCS CIIydaifHbIM 00pazoM.

§ 7. Knaccei-nacnegauxu (1)

A: 3axonunTe mporpamMmy U3 TeKCTa maparpada.




B: Usmenwte mporpammy Tax, 9To6BI KOCMMYecKuii KOpabJlb, KOTOPKIM ITOIan B
4EPHYIO ABIPY WM B IIyJbCap, YHHYTOXAJICA. BMECTO HETO MOIKeH IOSBIISTHCS
HOBEIX KOpaOJIb B CIIyJYaifHOM MeCTe.

C: Jlo6aBste B Urpy 00BeKThl Kiacca TDestroyer — creruanbHble 6OEBble KOCMH-
HECKHe KOpPabil, KOTOphIe OXOTATCS 3a KOPaOISIMU M CTPaHHHKAMH W yHHUTO-
YKaXOT UX IPH BCTPEYE.

§ 8. CoOBITHIHO-OPUEHTHPOBAHHOE IPOTPAMMHPOBAHHE

A: Tlocrpoiite mporpaMMy, KOTopas 3alpaliuBaeT paspellleHue Ha 3aBeplleHHe pa-
OOTEL.

B: Msmenute nser (OpMBI B IporpaMMe U3 3amaHus A.

C: JlopaGoraiite mporpammy u3 3amanus A Tak, 9TO6I IIPU IETYKE MBIIIBIO 10
popMe H3MEHSIICS IIBET (GOPMBEIL.

§ 9. Mcnonp30BaHUE KOMIIOHEHTOB (BUKETOB)

A: 3akonunte nporpammy mis pa6ots: ¢ RGB-xonamu msera.

B: Hamuumire nporpammy mis mepesoma wmcen u3 BOCBMEPUYHOU CUCTEMBI CUKC-
JIEHUS B IECATUYHYIO.

C: Hanummre nporpamMmy IS HepeBOa GHCE U3 AECATHYHON CHCTEMBI CUHCIIe-
HUA B PUMCKYIO B 00paTHO.

§ 10. Co3nmanue KOMIIOHEHTOB

A: TlocTpoliTe KOMIIOHEHT /IS BBOJA LIEIbIX YHCE.

B: TIlocrpoiiTe KOMIOHEHT mNst BBOfA HENBIX 9HCEN B INECTHAAATEPUIHON CHCTe-
M€ CUUCJICHHUS.

C: Tloctpoiite KOMIOHEHT /I BBOJA YHCEN B PHMCKOI CHCTEME CUMCIIEHHS.

§ 11. Mogens u peicTaBIeHHE ‘

A: 3axonuwte mporpamMmy u3 maparpada.

B: Ilocrpoiite mporpammy «KambKynsaTop» IJIS BBIIONHEHUS BBIUMCIEHHN C Iie-
JBIMU YHACITIAMHU.

C: Tlocrpoiite mporpammy «KambKyasaTop» msl BBITOTHEHHS BBIYUCIEHWN C Ie-
JIBIMH YHACIIAMU B PUMCKON CUCTEME CUUCIIEHHS.




