Koumponvnan paooma 1. @ynkuyuu

Heab KOHTPOJIBHON pabOTBl COCTOMT B TOM, YTOOBI OCYIIECTBUTH KOHTPOJIb
OCBOCHMSI MaTepuajia CTYICHTaMH M BKJIOYAET BBHINOJHEHWE KOHTPOJIbHBIX 3ajad
CTYJ€EHTaMHU TI0 TEME TMOJb30BaTEeIbCKUE (YHKIIMM U OCHOBBI (PYHKIMOHAIBHOTO
nporpammupoBanus B Python. BapuanTsl 3a/1au BbIIat0TCs IpemojaBaTesieM.

1. Hanucats QpyHKIMIO, UMEIOIIYIO 3 TTapaMeTpa: MepBble 2 - Yncia, TPETH
- omepauusi, KOTopas IoJDKHA ObITh Npou3BeAeHa Haj HUMH. Eciu
TpeTHImapamMeTp «+», TO Hy’KHO CIOXKHUTh YUCIIA, €CITH «-» — BBIUECTb,
«*» — YMHOXWTb, «/» — pa3aenuTs (mepBoe Ha BTopoe). DyHKUus
BO3BpAIllaeT Pe3yJabTaT BHINOJHEHUS oOmepanuyd Haja yuciamu. Ecim
omepaiys. HE COBINAJAeT C YKAa3aHHBIMU BBIIIE, TO BBIBOAUTCS
coob1enue "HeusBectHasionepanus", 1 Bo3Bpaliaercs 3Hauenre None.

2. Hanumure QyHKuMIo, KOTOpas Uisl 3aJJaHHOTO paguyca I BIYUCISIET
IUIOIIA/Ib KpYyTa U JJIMHY OKPY>KHOCTH. DYHKITUS BO3BpAIIAET KOPTEXK U3
23Ha4yeHUMN.

3. g TpeyrojpHUKa CO CTOPOHAMU X,Y,Z yroll & MEXAy CTOPOHAMHU X,y
MOYXHO BBIYUCIIUTH CJICAYIOIINUM 00pa3oM:
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Hanumure QyHKIUIO, KOTOpas HaxOAWUT Yrojl « JJIsi TPEYroJbHUKA CO
CTOPOHaMHU X, Y, Z B Tpagycax (BOCIOJIb3YyHTeCh (DYHKUUSIMU MOMYJIS
math). Mcnonp3ys 3Ty QyHKIHIO HAMUIIUTE elle OAHY (QYHKIIUIO, KOTOpas
M0 3aJlaHHBIM CTOPOHAaM TPEYTrOJbHUKA HaXOOUT BCE €ro yriel (B
rpagycax). OyHKUMA BO3BpAIlaeT KOPTEXK U3 3 4uCEN, NPUYEM IEpPBOE
YUCJIO — YIOJI, HaxOJSUIMHCA HANpOTUB CTOPOHBI X, BTOPOE — YTOJ
HaIIPOTHUB Y, TPEThE — YTOJI HAITPOTUB Z.

4. Hanumwure (yHKIMIO, KOTOpas HAXOAUT HAWOOJbIIMN OOMIMI JIEeNUTelNb
JBYX YHCEIl, UCMIOJIb3YsI MOAU(PUIIMPOBAHHBINA anropuT™ EBKinaa: Hy>KHO
3aMEHATH OOJIbIIIEE YHCIIO HA OCTATOK OT JIeJIeHUs OOJIBIIErO Ha MEHbIIIee
10 T€X TOp, IOKa 3TOT OCTATOK HE CTAHET PABEH HYJIO; TOrJa BTOpPOE U
ectb HOJI. @yHKIMs A0JKHA BO3BpALIaTh HAWJICHHOE 3HAYEHUE.



Hamumure yHKOUio 11 penieHus ypaBHEHHW CTENEHW HE
BbIIII€ BTOPOM(KBaipaTHbIC U JIMHEIHBIC):
e cciM y QYHKIUU TPU apryMEHTa, UX HAJI0 TPAKTOBAaTh Kak
a, b u ¢ BypaBHenuu ax? + bx + ¢ = 0;
® cciM JIBa — Kak KoahuimeHTs! b u ¢ B ypaBHeHuu bx + ¢ = 0;
® ¢ecnu OJUH — Kak K03 uiuent € B ypaBHeHuu ¢ = 0;
® eCliM CIUCOK KO(PIUIIMEHTOB MyCT WM KO3(PHUITMEHTOB
OoJbIIeTpEX, TO PYHKIIUS T0KHA BepHYTH NONe.
OyHKIMS BO3BpAIlA€T CIHUCOK, COJEpPKaHUM BCEe KOPHH
ypaBHEeHUs (JBa, OIUH WJIK HA OJHOTO). Eciii KopHeM sBisieTcst
mr000e 3HaYeHue X, QYHKIUS BO3BPAIIAET CIIUCOK, COIEPKAIITHI
CUMBOJI «*» (["*"]).
Hanumure ¢pyHKIHIO, TapaMeTpaMu KOTOPOH SIBJISIFOTCS CIIOBO
1 TF000€ KOJMYECTBO MTPOU3BOIBHBIX CTPOK. DYHKITHS
BO3BPAINACT CIHCOK CTPOK, BKOTOPBIX BCTPEUACTCS YKa3aHHOE B
MepBOM MapameTpe ciioBO. CTPOKH MOTYT COCTOSITh U3 OYKB U
npoOenoB. Peructp OykB He nmeeT 3HaueHus. Hanpumep, mpu
BbI3oBe f(‘/IBa’, ‘ABaaUATh MATH’, ‘COPOK ABA’) DYHKITUS
BEPHET CIUCOK [ ‘copok 11Ba’]. Bei3oBuTe DyHKIMIO I CIyvas,
KOT'/Ia CTPOKHU XPAHSATCA B 3apaHEE CO3/IaHHOM CITUCKE.
Hamumure  Qynkmuio, KoTopas HUMEET  MPOU3BOJIBHOE
KOJIMYECTBO MMEHOBAHHBIX MapaMeTpoB. DyHKIIMS BO3BpAIAET
CIIUCOK BCEX HMEH MapaMeTpOoB M CYMMY BCEX 3HAUYCHUH.
Hanpuwmep, npu Beizose f(a=2, b=3,
c=2, d=5) ¢yukuus Bepuer ([‘a’,’b’,’c’,’d’], 12). BrizoBute
GYHKIIUIO J7Is CTydasi, KOTjia mapaMeTphl XpaHATCS B 3apaHee
CO3JJaHHOM cJjoBape, Hampumep, res = {‘MaremaTtuka’:92,
‘Uudopmatuka’:80, ‘Ouznka’:74}.
Harmmmmure dyHKIHMIO, KOTOpas HaXOAUT MaKCUMyM (yHKIIAA
f(X) B Toukax otpe3ka [a,b] ¢ TOCTOSHHBIM mmIarom h.
[TapameTtpamu ¢yukuuu ssistores f, a, b, h. ITapametpsr a, b, h
— HeoOs3aTenbpHbIe, 110 yMomdanuoa=0, b=1, h=0.1. Ucnons3ys
9Ty (YHKIMIO, HaWauTe MakcuMyMm (yHKiuu (2-X)sin(x/2) na
otpeske [0, 4].
Hamumure GyHKIuio, KoTopas HaXOJUT BCE TOYKH, B KOTOPHIX
JIOCTUTAETCs MaKCUMaJIbHOE 3HAUCHHE, Ha 3aJaHHOM OTpPE3KeE.
@DYHKITUS BO3BpAIAET CMIMCOK HAWICHHBIX ToUYeK. CunTaem, 4To
f(x1) = f(x2), ecmu |f(x1) — f(x2)| < eps. eps sBusercs
napamMeTpoM (GyHKIHH, 110 yMordanuto eps = 1073, OcranbHbie
napameTpbl TaKue K€, Kak B Ipeapayiieit pynkiuu. Mcnons3ys
3Ty (PYHKIMIO, HAUIUTE TOUKH, B

o . X .
KOTOPBIX TIOCTUTAETCSI MaKCUMyM (pyHKuui Sin?(") u 2sin?3x, Ha OTpe3Ke
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[0, 4].



10.ITpu nmomomm pynkumii map/filter/reduce Bo3BecTu B KBagpar
guciaa oT 1 mgo 100, u paccuntaTh UX CyMMy, HE BKJIIOYas B
CyMMY 4Hcia, KpaTHbie 9.

11.ITpu nmomomu (yukuuii map/filter/reduce mpeBpaTtuTh CHHCOK
[EeJNBIX  YUCe B  CTPOKY, COJEPXKAIIyld  CTPOKOBOE
NPECTABICHNE dTHX YHUCET, Pa3JIeICHHBIX IpoOeIaMHu.

12.Ilpu momomu ¢yukuuii map/filter/reduce u3 HeckoabKO
OJIMHAKOBBIX TOAPS HMAYIINX 3JIEMEHTOB CIHUCKAa OCTABUTh
ToJibko ouH. Hanpuwmep, [1, 2, 3,4,4,4,5,6,6,7,6, 1, 1] ->[1,
2,3,4,5,6,7,6,1]

13.11pu momomn gyukumii map/filter/reduce u3 cmnmcka cnuckoB
W3BJICYD JIEMEHTHI, COJCPIKAIINECS BO BIOKEHHBIX CITHCKAX TI0
unaekcy 1. Hanpuwmep, [[1, 2, 3], [2, 3,4],[0,1, 1, 1], [0, O]] -
>[2,3,1,0]

14./1an ciucok A, cocrosimuid u3 2N anemeHToB. Paszbeiite ero Ha
cuck B 1 C mo N 31eMeHTOB KaKIIbIil TakK, 4TOOBI KaxIbIi
aneMeHT B He npeBocxoaui kaxaoro anementa C.

15.B cmucke 2n + 1 pa3nuuHbIX 37eMeHToB. Haitnute cpemnuii
aeMeHT crucka. [loj cpeHuM 3JIeMEHTOM MOHUMAIOT TaKOM,
JUTSI KOTOPOT'O B CIIUCKE N DJIEMEHTOB OOJIBIIIE €T0 U N DJIEMEHTOB
MEHBIIIC.

16.J1an criucok u3 N 3;1eMeHTOB. BBIBECTH MHIEKCHI CITUCKA B TOM
MOPSIZIKE, B KOTOPOM COOTBETCTBYIOITUE UM 3JIEMEHTHI 00pa3yIoT
BO3PACTAIOIIYIO MTOCIIEI0OBATEILHOCTD.

17.Ins cnuckoB Buaa [[‘MBanom’, 3,5,4], [‘Ilerpom’, 4, 5, 5],
[‘Cunopon’, 3, 3, 3], [ ‘Hukomnaer’, 4, 4, 3]] Hanuiute GyHKIHIO,
KOTOpasi BBIBOJIUT HA JKpaH ATOT CIHCOK B BHJE TaOJUIBI B
OTCOpTHpOBaHHOM BHje. [lapamerpamMu (QYHKIIUU SBISIOTCS
CITUCOK, (PYHKIIMSA, KOTOpas OMpPENesieT MOPSIOK COPTUPOBKHU
(3HaueHue napamertpa key B sort), u mapameTp, ONpeaeIsIOIInA,
BBITIOJIHACTCS COPTHUPOBKA MO BO3PACTAHUIO WM YOBIBAaHUIO.
OyHKIMS HE BO3BpAIlacT 3HAYEHUE W HE U3MEHSET MCXOIHBIN

CITHCOK.
Ucnons3dyss 3Ty  (GyHKUMIO,  BBIBEJAMTE  HCXOJHBIA  CIHCOK,
OTCOPTUPOBAHHBIM:

e 10 pamMmIKsIM B asipaBUTHOM MOPSIKE;
® B IIOPSIJIKE BO3PACTAHMSI IEPBOM OIICHKH;
® B IIOpsJIKE YOBIBAaHUS CYMMBbI OaJlIOB.

Tpeooeanusn Kk pe3ynomamam 6blNOJIHEHUS PAOOMbL
VYcnoBus ycnemHon ciaun KOHTPOJIBHON paboThI:
1. IloaroroBiieHO MOIIArOBOE OIMCAHUE PELICHUH NPEICTABICHHBIX 3a/1ay.

2. Pa3zpaboTaHa mporpaMMHasl peanu3aiis MpeCTaBICHHBIX 3a/1a4.
3. [loAroToBneHO KpaTKoe OMUCAHUE Pa3padOTaHHOIO IPOTPAMMHOTO KOJIa.

4. TlporpammHas peaqnu3amnus MPeACTaBICHHBIX MPUMEPOB BBUIOKECHBI B JIMUHBIN PEMTO3UTOPUN Ha
GitHub.






