KoHTponbHoe 3agaHue k 3a4eTy

BknovaeT gBa 3agaHus: 1 — 3agaHue npakTM4eckom No co3gaHnio NporpaMMHOro Koga Ha
Python; 2 — BONpoCkl Mo NeKUnam

1 3agaHue. Hanucatb nporpamMmHbin ko4 Ha Python no pelueHunto 3agaym n OTBETUTb Ha
BOMpPOCHI Npenogasartens

TpeboBaHus K pesynbTatam BbINONHEHUSA paboThl M YyCNOBUSA yCNELWHOW cqayn 1-ro 3agaHus
KOHTPOJSIbHOW paboThbl:

1. MoagroToBneHoO nowaroBoe onucaHne peLleHnn npeacTaBeHHbIX 3a4au.
2. PaspaboTaHa nporpamMmmHasi peanuaaumsi npeactaBneHHbIX 3agau.
3. NogroToBneHo kpaTkoe onucaHue paspaboTaHHOrO NPOrpPaMMHOro Koaa.

4. MNporpammMmHas peanusauus npeacraBlieHHbIX MPUMEPOB BbISTOXEHbI B NIMYHbLIA PENO3UTOPUN
Ha GitHub.

5. OTBETUTb Ha BOMpPOCHI NpenoaaBaTens

1. HanucaTb doyHKUMIO, MMetroLLyto 3 napameTpa: nepsble 2 - yucna, TpeTui - onepaumst, Kotopas
AOIMKHa ObITb Npou3BedeHa Hag HUMKW. Ecnn TpeTuii napameTp «+», TO HYXXHO CNOXUTb YMcna,
€CINN «-» — BbIYECTb, «*» — YMHOXMUTb, «/» — pa3aenutb (nepeoe Ha BTopoe). PyHKUUS
BO3BpaLlaeT pe3ynbTaT BbINOIHEHNS onepauun Hag Yicnamn. Ecnv onepauusa He coBnagaeT ¢
yKa3aHHbIMU BbllLIE, TO BbIBOAUTCSA coobLlueHne "HeunasectHas onepaums”, n Bo3BpallaeTcs
3HayeHue None.

2. HanuwuTe doyHKUMIO, KOTOpas AN 3a4aHHOro paguyca r BbldncndaeT nnowanb Kpyra v onvHy
OKPY>KHOCTU. PYHKLMNA BO3BPALLAET KOPTEX U3 2 3HAYEHUN.

3. HanuwuTe dyHKUMI0, KOTOpas HaXoAnT HanbonbLuMi O6LNIN oennTenb ABYX YNCeEn,
Ncnonb3ys MOANMULMPOBAaHHbLIA anroputMm EBkNnaa: Hy>KHO 3aMeHATb BonbLUee YMCro Ha
OCTaTOK OT AeneHns 6onbLUIEro Ha MeHbLUEE 40 TEX NOp, NOKa 3TOT OCTATOK HE CTAHET paBeH
Hynto; Torga sTopoe n ectb HOL. ®yHKUMS A0MmMKHA BO3BpaLLlaTh HaWAEHHOEe 3HaYeHue.

4. ana opobb nm, N 1 M - HaTypanbHble YMicna. Hanuwute 2 oyHKUMN, KOTOPble COKpaLlatoT
3Ty Apobb, TO eCTb HaxoaAT Yncna p u q Takue, 4To nm=pq , U 4pobb pq — HecokpaTUMasi:

* aprymeHTamun oyHKUMKN SBNSOTCA Yncna n, m, yHKLMS BO3BpaLLaeT KopTex (p, q);

* QpPryMeHTOM (PYHKLUUKN ABSIETCHA CNUCOK [N, M), (PyHKUMSA HEe BO3BpaLlaeT 3Ha4YeHus, a
N3MEHSIET 3TOT CMNMUCOK Ha [p, q].

[nsa noncka HOL, Bocnonb3yntechk (OyHKUMEN U3 NpeabiayLLero 3agaHus.

5. HanuwuTe oyHKUMIO AN PELLEHNS YPABHEHUIN CTEMNEHN HE BbIlLE BTOPOM (KBagpaTHbIE U
NYHENHbIe):

* ecnn y oyHKUUN TpU aprymeHTa, UxX Hago TpakToBaTb Kak a, b 1 ¢ B ypaBHeHUN ax2+bx+c=0;
* ecnn aBa — Kak koadpduumeHTbl b 1 ¢ B ypaBHeHUn bx+c=0;

* eCrnn 0guH — KaK KO3 PULMEHT C B ypaBHeHUn ¢ = O;



* €CIN CMMUCOK KO3 PULMEHTOB NYCT UK KOIPDULUNEHTOB BonbLue TPEX, TO PYHKLNSA AOSDKHA
BepHyTb None.

PyHKUMA BO3BpALLLAET CMUCOK, COAEPKaHUM BCe KOPHU ypaBHeHUs (4Ba, OAWH UM HU OOHOTO0).
Ecnu kopHem aBnseTca nioboe 3HavyeHne X, PYHKLMA BO3BpaLLaeT CNUCOK, coaepXaLlmi CUMBON
«*» (["*").

6. Hanuwmnte dyHKLMIO, NapamMmeTpamu KOTOPOK SBMSOTCA CAOBO U NO0E KONNYECTBO
NPOU3BOSIbHBIX CTPOK. PYHKLMS BO3BpALLAET CMNCOK CTPOK, B KOTOPbIX BCTpPEYaeTCs yka3aHHOe B
nepsomM napameTpe cnoBo. CTPOKM MOryT COCToATb U3 BykB 1 npobenos. Pernctp 6yks He umeeT
3HayeHus. Hanpumep, npu Bei3oBe f('Ba’, ‘aBaguaTth NATh’, ‘COPOK ABA’) PYHKUUSA BEPHET
Cnncok [‘copok ABa’]. BblzoBuTe hyHKUMIO OIS cnyyas, Korga CTPOKN XpaHSaTCAa B 3apaHee
CO3aHHOM CrUCKe.

7. Hannwwute cdyHKUM0, KOTOpasi UMeeT NMPON3BOSIbHOE KONMMYECTBO MMEHOBAHHbIX NapamMeTpoB.
®PyHKUMA BO3BpALLAET CNNCOK BCEX MMEH NapaMeTpoOB U CyMMY BCEX 3Ha4YeHUn. Hanpmumep, npu
BbI3oBe f(a=2, b=3,

8. Cospgainte co6CTBEHHbIN MOAYMb, MOMECTMB B HETO Balln OYHKLUNN, CO34aHHbIE B
npegblaywmnx 3agaHuax. Hanvwurte nobyo nporpaMmmy ¢ UCnonb3oBaHMeM OYHKLNIA 9TOro
MoAaynsi.

9. Hmxe npmBeaeHsbl knacc Point (Touka), y kKoToporo nmerTcs 2 atpubyTta x u 'y (koopanHaTtbl) 1
meTtoabl __init__ () n __str_ (), u knacc Rect (npsAMOyronbHuK), y KOTOPOro ecTb:

» nBa aTpnbyTa (BEPXHUI NEBbIN Yros U NpaBbii HAXKHUIA Yron NpAMOYrofnibH1Ka). 3HadeHnamMm
aTpnbyToB ABns0TCA 06bekThbl knacca Point;

e MeTOoabl __init _ ()mn _str_ ();

* meToq sides(), Bo3BpaLLaoLWmin AfIMHbI CTOPOH NPSIMOYrOSIbHUKA;

* MeTo perlm(), Bbl‘-II/ICJ'IﬂlOLLI,I/II7I nepmMeTp nNpAmMOyroJjibHuKa.
class Point:
def init (self,x,y):
self.x=x
self.y=y

def  str_ (self):
return "Point("+str(self.x)+","+str(self.y)+")"
class Rect:
def dinit (self, top left, bottom right):
self.A = top_left
self.C = bottom right

def str_ (self):
r= "Rect(" + str(self.A) + ", "
r=r + str(self.C) + ")"

return r

def sides(self):
return abs(self.C.x-self.A.x),abs(self.A.y-self.C.y)

def perim(self):
a,b = self.sides()
return 2*(a+b)

3apaHve:
* NPOAEMOHCTpUpYNTE paboTy € Knaccamu, co3gaB HeobxoaMmble 06BHEKTLI N BbI3BaB BCE UX
MeToabl;



* CO3JanTe aHaNoOrM4YHbIN Knacc Ansa TpeyrofibHMKa ¢ TakuMm XXe MeToaamu.

10. Cosgante knacc Length (OnuHa), nmetowmn ceoncTea:

* value (3HayeHue),

* unit (eanHnua N3MepeHuns).

Mpn M3MEHEHMM eanHMLbI UBMEPEHMS 3HAYEeHME OOMKHO COOTBETCTBEHHO MEHATLCSA. Hanpumep,
npuv nepexoge OT CAaHTUMETPOB K MeTpaM 3Ha4yeHne OOSMKHO ymeHblaTtbea B 100 pas.
[onyctumble 3Ha4yeHus cBorcTBa unit: ‘cM’, ‘M’, ‘kM’. OpraHnsynTe 3Ty NPOBEPKY.
lMpooeMoHcTpupynTe paboTy C Knaccom.

11. CospganTe knacc BegomocTtb, nmetowmnn

aTpmbyT Knacca:

* CMNCOK_AUCUMMIVH (3HAYEHMEM SIBMISAETCS CMMCOK C Ha3BaHUAMWN OUCLUNINH);

CBOWCTBA:

* aucumnnuHa (Npy 3agaHum 3Ha4YeHnsa NPoBEPATb HANMYne gUCUMNvHbLl B atpnbyTe
CMUCOK_ONCUUNIIVH),

* rpynna;

MeToAbl:

* put — gobaBnsieT B BEAOMOCTb MHOpMaLnio 00 OLEeHKe cTyaeHTa (hamunng, oueHka —
napameTpbl MeToaa). Ana xpaHeHst AaHHbIX BHYTPU Kfiacca UCNosb3ynTe crioBapb, B KOTOPOM
KNYoM siBnsieTcs pammnuns ctygeHTa. Bo3aMOXHbIE OLEHKN — KOTIIMYHOY», «XOPOLLOY, «yA0BI.»,
«HEeyaoBM.», «H/A»;

* get — Bo3BpaLLaeT OLEHKY, MOMYyYEeHHY CTYAeHTOM ((baMunus CTyaeHTa — napameTp Metoaa);
» change — n3ameHsieT oUeHKy, NONMyYEeHHY0 CTyAeHTOM (pamMunumsa cTygeHTa n HoBas oLeHKa —
napamMmeTpbl MeToa);

* del — yopansieT nHopmaumio o CTygeHTe n3 BeAoMOoCTu (hamunna cTyaeHTa — napameTp

meTtoaa);

* result — Bo3BpaLLaeT KopTex 13 5 yncen (KOM4YecTBO Kaaoro BMaa OLEHOK B BEAOMOCTH);
e __init__ — KOHCTPYKTOP;

__Str__ — BO3BpallaeT CTPOKY, coaepKaLlyro 3arofioBk/ (Ha3BaHMe aK3aMeHa, rpynna) un

pes3ynbTaTbl 3k3aMeHa B BUAe Tabnumupi;
* count — BO3BpaLLaeT KONMYECTBO CTYAEHTOB B BEOMOCTH;
* names — BO3BpaLlaeT CNMCOoK haMnnnii, UMerLLMXCA B BEJOMOCTH.

2 3apgaHue. — ﬂ,aTb MOSIHbIA OTBET Ha BOMPOCbI MO NIEeKUNAM:

2.1. CoBpeMeHHbIe KOMMNbIOTEPHbIE TEXHONOMMN. JBOMOLNSA aBTOMaTU3NPOBAHHbLIX CUCTEM
ynpasneHus komnaxvmen: MRP, MRP Il, ERP, CRM, SRM, SCM, MES, PLM, BPM - cuctemsil.
OBonouMsa NoaxoaoB K nHrerpauum UNC.

2.2. TexHonorun BPM. TexHonorna aBtomaTtmsaumm 6usHec-npoLeccoB, OCHOBaHHasi Ha
NCrnonb30BaHMM NporpamMmMHbIX po6oToB 1 nckyccTBeHHoro nHtennekta RPA (Robotic
ProcessAutomation). HcTpymeHTbl RPA. Cuctembl knacca BPMS (Business Process
Management Suite). BHyTpeHHAs apxuTekTypa cuctembl knacca BPMS. TpeboBaHus k cucteme
knacca BPMS.

2.3. KomnbloTepHble TexHonormm 6musHec-aHanutukm (nnatdgopmbl Data Discovery). TexHonorum
nnpepos pbiHka Bl — nnatdopmel Tableau, Qlik Sence, Power Bl. BHegpeHue v ynpasneHue
AaHHbIMM B Macwtabax opraHmsaumun. Bl-nnatdopma Ans MHTEPaKTUBHOIO aHanu3a gaHHbIX
Tableau. PacwunpeHHaa (npeguktnBHas) aHanutuka B Tableau, Qlik Sence, Power BI.

2.4. CoBpeMeHHaa NT-nHgpacTpyktypa. Npemmyliectsa gata-LeHTpUYHOM apxuTekTypbl T
AJ151 COBPEMEHHOIO NpeanpuaTuS.

2.5. IHdhopMaunoHHO-aHanMTn4eckne cuctemol. Metoapbl 1 3agayun MHTENNeKTyanbHoro
aHanmsa gaHHbIX, MaWnHHOro oby4eHna n obpaboTkm 6onbwmx gaHHbIXx. O630p pbIHKa



MHOPMaLMNOHHO-aHanMTn4ecknx cuctem: Bl-cuctemsl, Data Science and Machine Learning
Platforms.

2.6. ObnactM NpUMEHEeHUss MEeTOOOB M TEXHOMOMM WHTENNeKTyanbHOro aHanu3a [AaHHbIX,
MaLUMHHOro obyyeHuns n obpaboTku 6onbluMx AaHHbIX. [MoHaTMe «MHTepHeT Bewweny. MNpumepsbl n
OCHOBHble obrnactn npumeHennsa «UHTepHeTa Bewen». VHTennektyanbHoe ynpasreHue W
aHanu3 pJaHHbix B «WHTepHeTe Bewewn». [QuarHoctMka B MHTENneKTyasnbHbIX CUCTEMax
«MHTepHeTa Bewwen».

2.7. WHCcTpyMeHTanbHble cpeacTBa ynpasrieHus npoektamu. PbLIHOK cneumanu3mpoBaHHOIo
nporpammHoro obecnevyeHuss [Ons  ynpaBreHus npoektamu (pelwweHus knacca Project
Management, PM).

2.8. OTanbl npoekTa pa3paboTKnm CUCTEM UCKYCCTBEHHOIO MHTENSEKTa N NPOLECChl XXU3HEHHOrO
LMKNa cMcTeM C y4eTom TpeboBaHunin MHpopMaLMoHHOM 6e30nacHOCT!.

2.9. Metogonormn ynpaeneHus XL WC. [mbkne wmetogonornst ynpasrieHUst MNpOeKTamu
pa3paboTkM 1 BHEOPEHNA CUCTEM UCKYCCTBEHHOTO MHTENEKTA.

KomnbtoTepHble TEXHONMOMMKU YyrNpaBieHUs XN3HEHHbIM LIMKIOM UH(POPMAaLMOHHON CUCTEMBI.

2.10. Mogenu Xu3HeHHoro Luumkna MHpopMaunoHHon cncteMbl. OCHOBHbIE 3Tanbl XXU3HEHHOIO
UuMKIia MHOpMaLMOHHOW CUCTEMbI: MaHUpoBaHWeM, aHanuaom Tpebosanun (T30, T3),
NpoeKkTUpoBaHneM, peanuaaumen, BHegpeHmemM n akcnnyataunen. CoctaB v cogepxaHue
NPOEKTHbIX paboT Ha pasNMYHbIX 3Tanax XXM3HEHHOrO LMKIa.

2.11. CopepxaHue ctagumn BHegpeHus VIC: aHanusa TpeboBaHun, yTouHeHUs1 TpeboBaHnin n
npoekTnpoBanHusa VC. MNMoaxoabl kK cbopy TpeboBaHUN B pa3fnyHbIX METOAONOMMAX pa3paboTku
NC. Moaxoabl K NPOEKTUPOBaHUIO: CTPYKTYPHbIN (PyHKUMOHanbHbIN noaxon) SADT, IDEFO, DFD,
IDEF3, ER; 06bekTHO-OopueHTMpoBaHHbin noaxon UML,meTogonorusa ARIS. YnpasneHue
npoektamu (PMBoK). O63op CASE-cpeacTs.

2.12. CoBpeMeHHble yrpaBieH4YecKne KOHLEenuun NpoeKTHOro MeHe)KMeHTa, OCHOBaHHbIE Ha
NpUHLMNax rmbkMx MeTogonorMm no ynpasneHutio npoektamu.. [IocTouHcTBa n HegocTaTku
rmbkoro ynpasneHus npoektamu. TpeboBaHUs K UHOpMaLNOHHOMY obecneyeHnto aganTUBHbIX
NpoLEeCccoB NPOEKTHOro yrnpasneHuns. On-line cepBucbl 4NA NoAAEPXKKM TMOKNX METOLOMNOMNNA.
2.13. KomnbloTepHbIE TEXHONOMMU MHTENNEKTyanbHOro aHanuaa gaHHblx 1 06paboTkn 605bLnx
AaHHbIX. Lukn 06paboTkM [OaHHbIX: MOUCK [OaHHbIX, COOP [AaHHbIX, OYUCTKA [LaHHbIX,
TpaHcopMaunsa AaHHbIX, UHTENMNEKTyanbHbIN aHanu3 AaHHbIX, MHTepnpeTaums U npakTmyeckoe
NpUMeHeHne pe3ynbTaTos.

2.14. KoMmnbloTepHble TexHorormm nporpammmpoBaHmnsa. OB30p COBPEMEHHbLIX  A3bIKOB
nNporpaMmMmpoBaHuns, Knaccugukaunsa n CpaBHUTENbHbBIA aHanu3 Hanbonee pacnpoCcTpaHeHHbIX
A3bIKOB nporpammumpoBaHnd. OCHOBHblE MNapagurmbl  NporpamMmMuMpoBaHns  (MMnepaTuBHOE
nporpaMmMupoBaHve,  AeknapaTtMBHOe  NporpaMMMpoOBaHuEe,  OOBLEKTHO-OPUEHTUPOBAHHOE
nporpaMmmupoBaHue, QYHKUMOHANbHOE MPOrpaMMMpoOBaHNE) U WX CpaBHUTENbHbIA aHanua.
Knaccudurkauma n cneumdmrka npumeHeHns a3bika nporpaMmmupoBaHus Python.



