NabopatopHan pabora Nel
CTpyKTYypbl U moaynm

KoHTponbHbIe BONPOCHI:

1) YTo TaKoe CTPYKTYpa U AN5 YETO OHA HY}KHaA?

2) Yto Takoe nona CTPYKTypbI?

3) Kak npoucxoguT o6bsABAEHME CTPYKTYPbI?

4) Kak nponcxoamT KonnpoBaHMe CTPYKTYpbI?

5) KaKk ncnonb3oBaTh yKasaTeslb Ha CTPYKTYPY M Kak 06pallatbCs K No/IAM yKasaTens Ha
CTPYKTYpY?

6) Kaknmm cnocobamm mMoKHO nepeaaBaTb CTPYKTYPY B KAYecTBe aprymeHTa GyHKUUKN U B YEM
OT/INYME MEXKAY HUMK?

7) YTo Takoe nepeymcieHme 1 g YEro OHO HYXKHO?

8) Kak Mo»KHO 06bsABUTL NepevncieHmne?

9) Yto Takoe NnobumToBan onepaumna’?

10) Kakme nobuTosbie onepaumm cyuiectsytot? Mpusegnte npumepsbl.

11) Yto Takoe GuTOBbIE BNArK M B KAKUX CIyHanaX OHM Ucnonb3ytoTca? Mpuseante npumepsi.
12) Y7o TaKkoe BUTOBbIE MACKM M B KAKUX C/Ty4anaX OHU UCNonb3ytoTca? Mpueeante npumepsl.
13) Yto Takoe 6UTOBbIE NONA, B YEM UX MPEUMYLLECTBO M B KAaKMX CY4asiX OHU HYXKHbI?

3apaHue
B aaHHOM nabopaTopHoM paboTe HeE0bX0AMMO CO34aTb MOAY/b, COAEPKALLMIN OnNncaHne
CTPYKTYPbI AaHHbIX, NpeacTaBastolee coboil HEKOTOPYIO CYLLHOCTb: BEKTOP, Ap0bb, purypa u
T.4. (N0 BapmnaHTam HUXKe), a Takke 8 onepaunii (pyHKUMI) Hag 3TOM cTpyKTypoi. OCHOBHas
nporpamma A0J/1)KHa 3anpallimBaTh Y NOb30BaTeNA KaKyto onepaumio Heobxogmmo
npoTecTMpoBaThb, Aasiee 3anpalnBaTb AaHHbIE ANA ONepaHA0B M MOKa3blBaTb pe3yibTaTt
onepauumn c NomMoLbio GYHKLMN MOAYANA «BbIBOA, B KOHCO/Ib». B KayecTBe ynpoweHusa, 3agaHune
He noapa3ymeBaeT MCNONb30BaHUE AMHAMMUYECKOM NAaMATH, CnefoBaTeslbHO, BO BCEX
BapMWaHTaX MCNO/b3YHOTCA CTAaTUYECKME MACCUBbI (€Cn 3TO 06YCNOBAEHO 3a4a4en).

BaXKHO: CTPYKTypbl CO34a0TCA B MOAY/E C MOMOLLbIO OTAE/bHOW QYHKUMKM, BO3BPALLAOLWEN
CTPYKTYpPY MO 3Ha4YeHMt0. ITO He0BX0ANMMO, HanpMmep, A4 TOro, YTobbl paccuMTaTh HEKOTOPbIE
NOAA CTPYKTYPbl Ha OCHOBE NepeaaHHbIX AaHHbIX. Mpumep:

typedef struct
{

char name[3@];

unsigned short yearBirth;

unsigned char age; // none, komopoe Bydem paccyumaHo npu co3daHuu
} Person;

Person createPerson(const char® name, unsigned short yearBirth)
{
Person person;
strcpy(person.name,name);
person.yearBirth = yearBirth;
person.age = getCurrentYear() - yearBirth; //paccuumeiBaem none age
return person; //BozBpawaem cmpyxkmypy no IHAYEHUH



int main()

{
Person person = createPerson("Ivan Ivanov", 1991);
:priqtf(ﬂnamq: %; year nf birth::%d qge::%d“{ person.name,
: : : : : : : : : ? ' ~ person.yearBirth,
. person.age);
return @;
}

B AaHHOM npumepe nosie age 6bino PaACCYNTAHO aBTOMATUYECKU NMPUN CO34aHUN CTPYKTYpPbI C
nomoLLbio GyHKUMKM createPerson. 3To BecbMa yA06OHO 1 B TOM C/ly4ae, eCau BHYTPU CTPYKTYPbI
AaHHblE NpeacTaB/ieHbl 4Ppyrmm CI'IOCO6OM, HeXe/iM Ham yAO6H0 MX 3a4aBaTtb nNpu
UMHNUnann3auunn.

TaKxe BO3BpalleHne No 3HaA4€HUNIO NONE3HO, KOrAa HamMm He HYXXHO MOAMd)MLI,MpOBaTb
NUCXOOHYIO CTPYKTYPY, @ HYXKHO CO34aTb OTAE/IbHYIO HOBYIO, KOTOpas byaeT XpaHUTb pesynbTtat
onepauuun. B cnegytowem npumepe mMmbl CO34aEM CTPYKTYPY ANA NPeAcTaBAeHUs TOUKN C
LeN0UYNCNEHHbIMWU KOOpAMHATAMMN N QYHKLMIO 4719 €€ OTHOCUTE/IbHOIO CABUra:

typedef struct

{
int x;
int y;
} Point;

Point moveTo(const Point#* point, int dx, int dy)

{
Point newPoint = {point-»x + dx, point->y + dy};
return newPoint; //BozBpawaem cmpyxkmypy nNo IHAYEHUH

int main()
Point pointl = {0, 5};

Point point2 = moveTo(&pointl, 1, -3);
Point point3 = moveTo(&point2, 4, @);

printf("x1l:%d yl:%d\n"

L "x2:%d y2:%d\n"
"w3:%d y3:%d\n",
pointl.x, pointl.y,
point2.x, point2.y,
point3.x, point3.y);

SS x1:8 yl1:5
S x2:1 y2:2
S o x3:5 y3:2

return @;

B faHHOM npumepe B pYyHKLMM Main Mbl ABaXKAbl CMELLLAEM TOYKY, U KaXKAbllM pa3 pe3yabTaTt
BO3BpPALLAETCA BPEMEHHBIM 0O6BEKTOM KOTOPbIN Mbl CPa3y KONMPYEM B HOBYIO MEPEMEHHYIO, U
noc/se 3TOro BCe TPM KOOPAMHATbI TOYEK Y HAC COXPAHEHbI M FOTOBbI A/1A Aa/ibHENLWero
MCMNO/Ib30BaHUA.



Mo’KeT NoKa3aTbCA, YTO Nepesaya No 3Ha4YEHMIO IOKAIbHOM NepeMeHHON-CTPYKTYpPbl U3
bYHKUMM KpaliHe HeaddEeKTUBHO, T.K. MPOUCXOAUT HECKO/IbKO pa3 06bsaBAeHME U KONMMPOBAHKUE
nepemeHHon. OgHaKO B peasibHOCTM He BCE TaK M/I0X0: B COBPEMEHHbIX KOMMUAATOPAX
npucytcteyeT NRVO-ontumusauma (Named Return Value Optimization). OHa 3akntouaeTca B
TOM, YTO KOMMUNATOP BUAA, YTO JIOKA/IbHAA NEePEMEHHAA UCMNO/b3yeTCA B KaYecTBe BPEMEHHOTO
obbeKTa 415 BO3BPALLAEMOro 3Ha4YeHM A, BbIOPOCUT co3aaHne 3ToN nepemeHHoM u byaet
paboTaTb yXKe HenocpeaCTBEHHO C TOM NepeMeHHOM, B pe3y/ibTaTe K KOTOPOM NpucBanBaeTca
3HayeHue PyHKUMM, YTO CyLLEeCTBEHHO NOBbIWAET NPOU3BOAMTENbHOCTL. be3 aTon
onTMmm3aumm 6bina Bbl CHavyana co3gaHa I0KaNbHAA NepeMeHHaA-CTPYKTypa u
NPOWHULMANN3MPOBAHA 3HAYEHUAMM, 3aTEM NPU BO3BPaTe 3HaYeHUA GyHKLUMel b6biia bbl
co3AaHa KonuA AaHHOW CTPYKTYPbl KaK BPEMEHHbIN 06BEKT, KOTOPbI 3aTeM OnATb Hbla bl
ONATb CKOMMPOBAH B CO34aHHYIO0 B OCHOBHOM NpOrpaMme nepemeHHY-CTPYKTypy.

BaKHO: BO BCex QYHKUMAX rae HanncaHo «pe3ysibmam 8038pawaemcs KaK Ho8oe 3Ha4YeHue»
cnepyeT co34aBaTb M BO3BPALLATh HOBYIO CTPYKTYPY, BO BCEX APYrMX CAy4asnx cneayet
MoandULUMPOBaTb CYLLECTBYIOLLYIO, KOTOpas Bblaa NepeaHa B KayecTBe napameTpa.

BapuaHTbl 3aaaHuit

BapuaHT 1. «<KomnnekcHoe uncno» — Complex.

Pa3paboTaTtb CTPYKTYpY AaHHbIX Complex, npeacTaBnaoLy0 KOMNJIEKCHbIE YKUCNA B BUAE
3HayeHUI BeLLLeCTBEHHOM U MHMMOM YacTu (a,b), a TaKkxKe normyeckoro 3HayeHus real,
NMOKa3bIBaOLLEro YTO KOMMJIEKCHOE YNC/I0 MMEET TO/IbKO BELLLECTBEHHYIO YacTb (MHMMAnA YacTb
paBHa Hynt0). B mogyne ans paboTbl C KOMNIEKCHbIMW YNCNAMM AOJIKHbI ObITb Chegytowme
bYHKUMNM:

1) Co3gaHue CTPYKTypbl KOMMJIEKCHOTO YNCAA U3 3HAYEHWUIN AeNCTBUTEIbHON U MHUMOW YacTu.
Kak pe3ynbTaT Bo3BpaLaeTcs HOBOE KOMMIEKCHOE YNCNO.

2) ChoxeHue ABYX KOMMJIEKCHbIX YMCEN, KaK pe3ynbTaT BO3BPaLLAETCA HOBOE KOMM/IEKCHOE
yuncno.

3) BbluMTaHUE ABYX KOMMEKCHbIX YMCEe, KaK pe3y/ibTaT BO3BPALLLAETCA HOBOE KOMMJ/IEKCHOE
yuncno.

4) YMHOKeHMe ABYX KOMMNIEKCHbIX YNCEN, KaK pe3y/ibTaT BO3BPALLAETCA HOBOE KOMMIEKCHOoe
ynucno.

5) [leneHune ABYX KOMNIEKCHbIX YACEN, KaK pPe3yNbTaT BO3BPaALLAETCA HOBOE KOMMNAEKCHOE
ynucno.

6) NpeobpasoBaHMe NnepesaHHOrO KOMMNJIEKCHOTO YNCAA B CONPAXKEHHOE.

7) NpeobpasoBaHuMe nepesaHHOrO KOMMJIEKCHOrO Yncna B obpaTHoe.

8) BblBOA, B KOHCO/Ib NepesaHHOro KOMMAEKCHOro YM1caa B BUAE:

(a + b * 1) [real],

rae real umeeT 3HaYeHUe NNBO KKOMI/IeKCHoe», NNbo «B8ewecmeeHHoe».

BapwmaHT 2. «[4pobb» — Fraction.

PaspaboTaTtb CTPYKTYpPY AaHHbIX Fraction, npeactasastowyto npocTyto Apobb B BUAE napbl
LeNbIX MONOXUTENbHbIX Yucen (m,n) a TakkKe OTAENbHO NOTMYECKOTO 3HAYEHMA, YKA3bIBAOLLETO
Ha 3HaK gpobu. B moayne ana pabotbl ¢ ApobaMKU AOMKHBI ObITb Cneayrowme GyHKLUN:

1) Co3paHue CTPYKTypbl Apobu U3 3HAUYEHUI YNCANTENA, 3HAMEHATENA, A TaKXKe 3HaKa. Kak
pe3ynbTaT BO3BpalLaeTca HoBaA Apobb.




2) ChoxkeHue aByx Apoben, Kak pe3ynbTaT BO3BpallaeTca HoBas 4pobb.

3) BblumMTaHue AByx Apoben, KaKk pesynbTaT BO3BpallaeTcs HoBaa APOo6b.

4) YMHOXeHue aByx Apobelt, Kak pe3y/bTaT BO3BpaLLlaeTcs HoBas Apobb.

5) NleneHune aByx Apobei, Kak pe3ynbTaT BO3BpaLLaeTca HoBasA Apobb.

6) NMpuBeaeHne ABYX NepefaHHbIX Apobel K 06LeMy 3HAMEHATENIO.

7) CpaBHeHMe aByx Apobeli, Kak pe3ynbTaT BO3BpallaeTcs uenoe 3HavyeHue: -1 «meHblue», 1
«b6onbwe», 0 «paBHbI».

8) BbiBOA, B KOHCO/b NepeaaHHoM Apobu B BUAe:

[sign] a / b,

roe sign MmeeT 3HauYeHue nnbo «+», NnMbo «-».

BapwuaHT 3. «[lBymepHblii BeKTop» — Vector2d.

Pa3paboTaTtb CTPYKTYpPY AaHHbIX Vector2d, npeactaBnatowyo 4BYMEPHbIN BEKTOP B BUAE ABYX
KOMMOHEHT (X,y), @ TaKXKe I0rMYeCcKoro 3Ha4eHMaA norm, NOKasbIBalOLLEro HOPMaIM30BaH n
[JaHHbI BEKTOp. B Moayne ansa paboTbl ¢ ABYMEPHbIMU BEKTOPAMM A0/IXKHbI ObITh caeaytolmne
bYHKUMNM:

1) Co3aaHune CTPYKTYpbl ABYMEPHOIO BEKTOPA M3 3HAYEHUM ero KOMMOHEHT. KaK pesyabTaT
BO3BpPALLAETCA HOBbI BEKTOP.

2) CnoxkeHue ABYyX BEKTOPOB, KaK pe3y/ibTaT BO3BPALLAETCA HOBbI BEKTOP.

3) BbluMTaHMeE ABYX BEKTOPOB, KaK pe3y/bTaT BO3BPaLLAeTCs HOBbI BEKTOP.

4) YMHOX€eHMe nepeaaHHOro BEKTopa Ha 3a4aHHbll CKanap.

5) Hopmanusauma nepegaHHoOro BeKtopa.

6) MonyyeHne 3HaYEeHMA CKaNAPHOTo NPOU3BEAEHUA ABYX BEKTOPOB.

7) YcTaHOBKa 3alaHHOM A/IMHbI A1 NepeaaHHoro BEKTOpa.

8) BbiBOA, B KOHCOb NEpPeaHHOro BEKTOPaA B BMAE:

(x,y) [norm],

rae norm MMeeT 3HaYeHne INb6o «KHOPMAAU308aH», NNBO «HE HOPMATU308AH».

BapuaHT 4. «TpéxmepHblii BekTop» — Vector3d.

Pa3spaboTaTb CTPYKTYpPY AaHHbIX Vector3d, npeacraBasatoLLyto TPEXMEPHbIN BEKTOP B BUAE Tpex
KOMMNOHEHT (X,Y,z), @ TaK}Ke N0rM4YecKoro 3Ha4eHMa nNorm, NOKa3blBaoLWEro HOPMaamM3oBaH Au
OaHHbIN BEKTOP. B mogyne gnsa paboTtbl C TPEXMEPHbIMKW BEKTOPaMM A0/XKHbI ObITb cneaytowme
bYHKUMM:

1) Co3paHune CTPYKTYpbl TPEXMEPHOIO BEKTOPA M3 3HAYEHWNI ero KOMMNoHeHT. Kak pesynbTat
BO3BPALLAETCA HOBbI BEKTOP.

2) ChoxeHue ABYX BEKTOPOB, KaK pe3y/ibTaT BO3BPALLAETCA HOBbIM BEKTOP.

3) BbluMTaHWE ABYX BEKTOPOB, KaK pe3ynbTaT BO3BPALLAETCA HOBbI BEKTOP.

4) MonyyeHne 3Ha4YeHMA yrna Mexkay AByMA nepesaHHbIMU BEKTOPAMMU.

5) Hopmanusaums nepeaaHHOro BeKTopa.

6) BekTOpHOE NpounsBeeHMNEe ABYX BEKTOPOB, KaK pe3ynbTaT BO3BPALLAETCA HOBbIN BEKTOP.

7) NpoeKuns BEKTOpa Ha BEKTOP, KaK pe3y/ibTaT BO3BPaLLLAETCA HOBbIN BEKTOP.

8) BbiBOA, B KOHCO/1b NepegaHHOro BEKTOPA B BUAE:

(x,v,2) [norm],

rge norm MMeeT 3HaYeHue TMBO «HOPMANU308aH», NNOO «HE HOPMATU30BAH».

BapumaHT 5. «<KBagpartHaa matpuua 3x3» — Matrix3x3.
Pa3spaboTaTb CTPYKTYPY AaHHbIX Matrix3x3, npeacTaBAAoLLYIO KBaAPaTHYO MaTpuLy 3 Ha 3 B
BMAE MaccmBa U3 9 e€ 31eMeHTOB, a TaK¥Ke 1IorMyeckoro 3HayeHus identity, nokasbiBatowero



ABNAETCA N AaHHAA MaTpuLua eguHUYHON. B moayne ana paboTbl ¢ MaTpULLaMM AOKHbI ObITb
cneayrowme GYHKUNK:

1) Co3paHune CTPYKTYpbl MaTPULbl U3 MAcCMBa 3HaYEHUI eé anemeHToB. KaK pesynbtaT
BO3BpaLLaeTCcA HOBAasA mMaTpumua.

2) CnoxKeHue ABYX MaTpUL, KaK pes3y/ibTaT BO3BPALLAETCA HOBas MaTpumLa.

3) YMHOXeHMe ABYyX MATPUL, KaK pe3y/ibTaT BO3BPALLAETCA HOBAas MaTpumLa.

4) YMHOeHMe nepeaaHHOM MaTpuLbl Ha CKansap.

5) NpeobpasoBaHue nepesaHHON MaTPULbl B TPAHCMOHUPOBAHHYIO.

6) HaxoxkgeHue onpeaenntens nepeaaHHon maTpuupbl.

7) NpeobpasoBaHuMe NnepesaHHON MaTpULbl B 06paTHYIO.

8) BbiBOA, B KOHCO/1b NepegaHHOM MaTpULbl B BUAE:

-1.4 3 2.5
3.2 1 -0.4
3.2 4.3 4
[identity]

roe identity umeeT 3HaueHue 60 «eAnHNYHaA», MNBO «He eANHNYHAA»

BapuaHT 6. «<KBagpatHaa matpuua 4x4» — Matrix4x4.

Pa3paboTaTtb CTPYKTYPY AaHHbIX Matrix4x4, npeacTaBnAoLLyo KBaapaTHyo matpuuy 4 Ha 4 B
BUAEe maccmBa U3 16 e€ 3NeMeHTOB, a TaKXKe SI0rMYeCKoro 3Ha4YeHUA zero, NOKa3sblBaOLLErO
ABNIAETCA N AaHHaA maTpuua Hy1ieBol. B moayne ana paboTbl ¢ maTpuLamm A0MKHbI bbITb
cneayowme GyHKUMK:

1) Co3aaHue CTPYKTYpbl MaTpULbl U3 MAacCUBa 3HAYEHUI eé a1eMeHTOB. Kak pesynbtaTt
BO3BPaLLAETCA HOBaA MaTpuLa.

2) ChoxkeHune AByX MATpULL, KaK pe3y/ibTaT BO3BPaLLAETCA HOBAaA MaTpumLUa.

3) YMHOXeHMe aBYX MaTpuL, KaK pe3y/ibTaT BO3BpaLLAETCA HOBAaa MaTpumua.

4) YMHOXKeHue nepeaaHHON MaTpuLupbl Ha CKanap.

5) HaxoxaeHune TPoKM 3Ha4YEeHNIA COOTBETCTBEHHO MUHMMa/IbHOIO, MaKCUMaIbHOTO U
CpefiHero 3Ha4YeHMn 3/1IeEMEHTOB NepeaaHHON MaTpULbI.

6) HaxoxaeHune onpeaenutens nepeaaHHoOM maTpuLbl.

7) NMpeobpasoBaHne NnepegaHHON MaTpULbl B 06paTHY!O.

8) BbiBOA, B KOHCO/1b NepefaHHOM MaTpuLbl B BUAE:

-1.4 3 2.5 3.2
3.2 1 -0.4 -3
3.2 4.3 4 1.2
-4 3.1 -3.4 2
[zero]

rae zero UMeeT 3HaueHue nMbo «Hynesasa», MMbo «He HyneBan»

BapwuaHT 7. «lpamoyronbHUK» — Rectangle.

Pa3paboTaTtb CTpYKTYpPY AaHHbIX Rectangle, npeacrasnsatowyto ¢purypy BbIpOBHEHHOIO MO OCAM
NPAMOYro/ibHMKA, 3a4aHHbIN ABYMA KOOPAMHATaMN: COOTBETCTBEHHO BEPXHEN NEBOMN U
HUXKHE NPABOM BEPLUMNHDI, @ TAKXKe N0TMYECKMM 3HAYEeHMEM square, NOKa3blBAOLWMM ABNAETCA
NV AaHHbIA NPAMOYro/IbHUK KBagpaTtom. B moayne ana paboTbl C NPAMOYro/ibHUKaMU LONKHbI
6bITb cnegyowme GyHKLNUN:

1) Co3paHue CTPYKTypbl NPAMOYTrobHMKa MO KOOPAMHATaM ero AByx BepwuH. Kak pe3ynbtat
BO3BPaLLAETCA HOBbIMA NPAMOYrO/IbHUK.

2) NepemeleHne NnepesaHHOro NPAMOYTo/IbHMKA Ha 33, @aHHOE cmellleHre no ocn X un Y.

3) U3ameHeHue WIMpPUHBI 1 BbICOTbI A1A NepesaHHOro NPAMOYrobHUKA.



4) BbluncneHue napbl 3HaYEHUM — NAOWAAM U NepumeTpa — ANA nepesaHHoro
NPAMOYro/IbHUKA.

5) HaxoxaeHune npamoyrosibHMKa MMHUMAIbHOM MAOLWAAM, BHYTPb KOTOPOro NonagatoT Bce
TOYKM, NepesaHHble B KayecTBe MaccuBa. Kak pe3ybTaT BO3BPALLAETCA HOBbIM
NPAMOYFrOJIbHUK.

6) HaxoxaeHune npamoyrosibHUKa, Kak nepeceyeHme Asyx 4pyrux nepegaHHbix
NPAMOYro/ibHMKOB. Kak pe3ynbTaT BO3BPALLAETCA HOBbIA NPAMOYTO/IbHUK.

7) HaxoxpaeHune npamoyrosibHMKa, BIMCAaHHOIO B 3a4aHHYI0 OKPYKHOCTb C KOOPAMHATaMM
LEeHTpa X,y 1 paguycom R. Kak pe3ynbTaT BO3BPALLAETCA HOBbIM NPAMOYTO/IbHUK.

8) BbiBOA, B KOHCO/1b NepegaHHOro NPSAMOYro/ibHUKa B BUAE:

(0, 5) (10.5, 5)

(0,0) (10.5,0)

[square]

rge square umeet 3HadyeHune nMbo «KBagpaT», MO0 KNPAMOYrONbHUK Y.

BapwuaHT 8. «Kpyr» — Circle.

Pa3paboTaTtb cTpyKTypy AaHHbIX Circle, npeacTtasastowyto Gburypy Kpyr, 3a4aHHbI
KoopAMHaTaMM ero LeHTpa 1 paauycom. B moayne ana pabotbl ¢ Kpyramu gomKHbI 6bITb
cneayowme GyHKUMK:

1) Co3paHune CTPYKTypbl Kpyra No KoopAMHaTam ero LeHTpa 1 paguycy. Kak pesynbTaTt
BO3BpPALLAETCA HOBbIW KPYT.

2) OnpepeneHve nonagaHnA 3a4aHHOM TOUYKM B MepesaHHblli Kpyr.

3) OnpepeneHune dakTa nepecevyeHuns AByX NepesaHHbIX KPYros.

4) OnpepeneHne paKta nepeceyeHna nepesaHHOro Kpyra ¢ NPAMOYroabHOM 061acTbio C
napameTtpamu (x,y,width,height).

5) PaccuntaTtbh nnowaab nepeceyeHma AByx NepesaHHbIX KPyros.

6) PaccunTaTtb Kpyr, ONMCaHHbIW BOKPYT TPEYrO/bHWKA, 3afaHHbIV TPEMA KOOPAMHATAMM
BepLWMH. KaK pe3ynbTaT BO3BPALLAETCA HOBbIN KpyT.

7) PaccunTatb Kpyr MUHUMAAIbHOTO PagMyca, BHYTPb KOTOPOro NOMagatoT BCE KPYry,
nepenaHHble B KayecTBe maccmBa. Kak pe3ynbTaT BO3BPALLAETCA HOBbIM KPYT.

8) BbiBOA, B KOHCO/Ib NEepeAaHHOro NPAMOYro/ibHUKA B BUAE:

(x,v) [R]

BapuaHT 9. «TpeyronbHukK» - Triangle.

PaspaboTaTtb CTPYKTYpY AaHHbIX Triangle, npeacrasnatowyo ¢purypy TpeyroabHUK, 3a4aHHbIN
KOOpAMHATAMM €ro BEPLUMH, @ TaKXKe N0rM4ecknm 3HaveHmem equilateral, nokasbiBatowmm
ABNAETCA N AAHHbIN TPEYro/IbHUK PAaBHOCTOPOHHUM. B moayne ana paboTbl € TpeyrosibHMKamm
O0NXKHbl ObITb Cneayowme GYHKUNK:

1) Co3gaHune CTPYKTypbl TPEYronbHWKa Mo KoopauHaTam ero BeplmnH. Kak pesynbtat
BO3BPALLAETCA HOBbI TPEYrO/IbHUK.

2) NepemelleHne nepegaHHOro TPeyrosibHMKa Ha 3ajaHHOe CMeLLeHUe OTHOCUMTENbHO ocen X U
Y.

3) PacyéT KoopAMHAT LEeHTpoMAa NepesaHHOro TPeyrosibHUKa.

4) NoBOpPOT NepeAaHHOro TPEYro/ibHUKA HA 3aZ,aHHbIN YrON BOKPYT ero LeHTpouraa.

5) U3meHeHUne pa3zmepa NnepeaaHHOro TpeyrosibHMKa Ha 3ag4aHHbli KoaddUumeHT macwTaba
OTHOCUTENbHO ero ueHTponaa.

6) Co3naHne paBHOCTOPOHHErO TPEYrobHMKa NO 3a[aHHOMY pPa3Mepy CTOPOHbI, LLEHTPOUS,
KoToporo coBnagaet ¢ Toukow (0,0). Kak pe3ynbTaTt BO3BpaLLAETCA HOBbIM TPEYIO/NIbHUK.



7) Co3paHue NpAMOYrosbHOro TPEYro/ibHUKA NO ABYM 3343aHHbIM A/IMHAM KaTeTos,
COBMaZaloLWMX C NONOKUTENbHBIMKU Noayocammn X 1 Y. Kak pe3ynbTaT BO3BPaALLAETCA HOBbIN

TPeyYroNbHUK.

8) BbiBOA, B KOHCO/1b NEepefaHHOro TPeyro/ibHUKa B BUAE:
(3, 9.5)

(2.3, 3.4) (8.6, 2.5)

[equilateral]
roe equilateral umeet 3HaueHMe NMMBO «PaBHOCTOPOHHUIAY, TIMOO «HE PABHOCTOPOHHUN Y,

BapuaHT 10. « MHorounen» — Polynom.

Pa3spaboTaTb CTPYKTYPY AaHHbIX Polynom, npeacTaBaatowyo MHOrOYeH OT O4HOM
nepemeHHom Buaa ax +bx"1+...dx + e creneHun n (MakcumanbHasa ctenedb 10), 3aaaHHbIN
CTaTUYECKMM MaccuBom KoadpduumeHTos (e, d ... b, a) n 6e3 3HAKOBbIM LLE/IbIM YNC/IOM,
Bblparkatolee cTeneHb n. B moayne ans paboTbl C MHOroY€HAMM A0MKHbI ObITb Chegytowme
bOYHKUMNM:

1) Co3gaHune CTPYKTypbl MHOroY/1eHa No nepegaHHOMY MaccuBy KoadduumeHTos. Kak
pe3ynbTaT BO3BPALLAETCA HOBbI MHOTOY/EH.

2) ChoxeHune aBYyX MHOFOY/IEHOB, KaK pe3ybTaT BO3BPALLAETCA HOBbIN MHOTOY/EH.

3) BbluMTaHWE ABYX MHOIOY/IEHOB, KaK pe3ynbTaT BO3BPALLAETCA HOBbI MHOTOY/EH.

4) YMHOeHMe ABYX MHOTOYNEHOB, KaK pe3ybTaT BO3BPALLAETCA HOBbI MHOIFOY/IEH.

5) [leneHune AByX MHOrOYNEHOB, KaK pe3ybTaT BO3BPALLAETCA HOBbIA MHOTO4Y/1IeH (OCTAaTOK
oTbpacbiBaeTcs).

6) YMHOXeHMe nepesaHHOro MHOro4Y/1IeHa Ha YMCAoO.

7) Pacyét 3HauyeHns nepeaaHHOro MHOro4YAeHa ANA 3a4aHHOr0 3HAYeHUA NepemMeHHON.

8) BbiBOA, B KOHCO/1b NepegaHHOro MHOMo4Y/1eHa B BUAe:
a*x™M + Db * xn-1+ .. +d* x + e

BapuaHT 11. « MHOKecTBO uenbix uncen» — Set.

Pa3spaboTaTb CTPYKTYPY AaHHbIX Set, NpeaCcTaBAAIOLLYIO MHOXECTBO LLe/10YMUCIEHHbIX
3N1eMeHTOB (C MaKCMMa/IbHbIM KOIMYECTBOM 31eMeHTOB 50), npeacTaBNeHHON CTaTUYECKUM
MaCCMBOM 3/IEMEHTOB, a TaK}Ke LLeI04YNCIEHHOW NepeMeHHOM Size, 3aatolee TeKYLLNIMA
pa3mep MHOXKecTBa. B mogyne gna paboTbl C MHOXECTBaMM A40/1XKHbI ObITb creaytowme
bYHKUMM:

1) Co3pgaHue CTPYKTypbl MHOXeCTBa NO nepeaaHHOMY MacCUBY 3N1eMeHTOB. Kak pe3ynbTaTt
BO3BpaLLAETCA HOBOE MHOXECTBO.

2) NpuHaaneXHOCTb 3a4aHHOTO 3/IeMeHTa NepesaHHOMY MHOXECTBY.

3) AlobaBneHne anemeHTa K NnepegaHHOMY MHOMeCTBY.

4) YaaneHue anemeHTa U3 nepesaHHOro MHOXecCTBa.

5) Co3aTb MHOXECTBO, ABNAIOLLEECA NepeceyeHneM ABYX NepesaHHbIX MHOXeCTB. Kak
pe3ynbTaT BO3BpaLLAETCA HOBOE MHOKECTBO.

6) Co3aTb MHOXECTBO, ABAAlOWEeecA 0b6begMHeEHNEM ABYX NepefaHHbIX MHOXKecTB. Kak
pe3yabTaT BO3BPaLLAETCA HOBOE MHOKECTBO.

7) Co3aaTb MHOMECTBO, ABNAIOLLEECA BblYMTAaHUEM ABYX NepeAaHHbIX MHOXKecTB. Kak
pe3yabTaT BO3BPaLLAETCA HOBOE MHOECTBO.

8) BbiBOA, B KOHCO/1b NepefaHHOro MHOXecCTBa B BUAE:

(a,b,c,d,e.) [size]

rae size — pasmep MHOXecCTBa.



BapuaHT 12. «butoBaa matpuuya» — BitMatrix.

Pa3paboTaTtb CTPYKTYpY AaHHbIX BitMatrix, npeacrasnawouyto coboit matpuuy 6UToBbIxX
3HAYeHUM NpeACTaBAEHHON CTAaTUYECKMM MACCUBOM Le/I0YMUCNEHHbIX 3Ha4YeHn Tuna long long
(8 6aiiT), 3a4at0LWLMI CTPOKM AAHHON MaTPULbI, @ TAKXKE ABE LLeI0YNCNEHHbIE NEPEMEHHbIE,
3ajatowme TeKyLWw Mt pasmep aHHON MaTpULbl sizeX U sizeY (MakCMManbHbIN pasmep MaTpuubl
64 Ha 64 61T). B moayne ans paboTbl C MaTpULAMMN A0KHbI ObITb ceayolme GyHKLUN:

1) Co3paHue CTPYKTypbl BUTOBOM MaTpuLbl MO NepefaHHOMY ABYMEPHOMY MAacCUBY 3/IEMEHTOB
™1na bool. Kak pe3ynbTat BO3BpaLaeTca HOBaA MaTpumLa.

2) MonyyeHune 3Ha4YeHMA b1Ta C 3a4aHHbIMM MHAEKCAMM B NEPEeAaHHON MaTPULLE KaK 3HauyeHue
TMna bool.

3) /lornyeckoe c/ioXKeHWe AByX pPaBHbIX MO pa3sMmepy MaTpuL,. Kak pesynbTaTt Bo3BpaLaeTca
HOBaA maTpuLa.

4) NNornyeckoe YMHOXKeHME ABYX PaBHbIX MO pasmepy maTtpuy,. Kak pesynbTaT BO3BpalLaeTcs
HOBaA mMaTpuLa.

5) UHBepcus nepegaHHON MaTpuULbl.

6) ycTaHOBKA 4N1A NepeAaHHOM MaTpULbl OnpesenEéHHOrO I0FMYECKOro 3Ha4YeHMA AnA
CermeHTa, 3alaHHOro Kak (x,y,width,height).

7) BbluncneHue konmyectsa O 1 1 B nepegaHHOM maTpuLe.

8) BbiBOA, B KOHCO/Ib NEpeAaHHOM MaTpuLbl B BUAE:

i, 0, 1, 1, O, 1

1, 1, 1, 0, 0, 1

o, 0, 0, 1, 1, 1

[sizeX, sizeY]

roe sizeX u sizeY — TekyLwmii pasamep maTpuubl.

BapwuaHT 13. «Maccus 6ut» — BitArray.

Pa3paboTaTtb CTPYKTYPY AaHHbIX BitArray, npeacrasnstoilyto cobon maccmMs BUTOBbLIX 3HAYEHUIN
npejacTas/ieHHbIN 6e3 3HakoBbIM long long 3HaueHnem (T.e. MakCUMaNbHOMN ANINHbI 64 6UT),
XPaHALWMM BUTbI N LENOYNCIEHHOMN NEPEMEHHOM Size, XPaHALMA TEKYLLUK pa3smep maccusa. B
mogayne gna paboTbl C MAaCCMBOM A0NMKHbI ObiTb ceayrome GyHKLUK:

1) Co3gaHue cTpyKTypbl BUTOBOro Maccusa no nepegaHHOMY MacCUBY 3/1eMeHTOB Tuna bool.
KaK pe3ynbTaT BO3BpaLLaeTca HOBbI MacCUB.

2) YcTaHOBKA 3HaYeHuMA buTa Ha 3aaHHOM NO3MLUMK NepeaaHHOro Maccmaa.

3) NonyyeHne 3HayeHMa bUTa Ha 3a4aHHOM NO3ULUM NEepesaHHOro MacCuBa Kak Jlormyeckoe
3HayeHue TMna bool.

4) BblgeneHve nogmaccmea M3 nepeaaHHoOro maccmBa HaumHasn ¢ i-ro 6uta 1 gnmMHon n 6ut. Kak
pe3ynbTaT BO3BPALLAETCS HOBbIN MACcCuUB.

5) UuKnuueckmii casur 6UTOB NnepegaHHOro Maccusa BNpaBo\BAeBO Ha 3a4aHHOE YMUC0
nosunumi (ecnm sHaveHue casura NoNOXKUTEIbHOE — TO BNPaBO, OTPULATE/IbHOE — TO BNEBO).
6) Jlornyeckoe cnoxeHue AByX pPaBHbIX NO pasmepy maccuBoB. Kak pesynbTaT Bo3BpallaeTca
HOBbI MaccuB.

7) Nornyeckoe yMHOeHMe ABYX PaBHbIX MO pa3mepy MaccuBoB. Kak pe3yibTaT BO3BpaLLaeTcs
HOBbI MaccuB.

8) BbiBOA, B KOHCO/1b NepegaHHOro Macc1Ba B BUAE:

1, 0, 1, 1, 0, 1 [size]

roe size — TEKyLMIN pasMmep MaccuBa.



BapuaHT 14. «<KomnneKkcHoe uncno» — Complex.

Pa3paboTaTtb cTpYKTYpY AaHHbIX Complex, npeacTaBnatoLLy0 KOMM/IEKCHbIE YMCNA B BUAE
3HaYeHMUI BeLEeCcTBEHHON N MHMMOW YacTu (a,b), a TakKe normyeckoro 3HavyeHus real,
NMOKa3bIBaIOLLEro YTO KOMMJIEKCHOE YNC/I0 MMEET TO/IbKO BELLLECTBEHHYIO YacTb (MHMMAnA YacTb
paBHa HyN0). B moayne ans paboTbl C KOMNIEKCHBIMUW YNCNAMM AOJIKHbI BbITb Chegytoume
bYHKUNM:

1) Co3gaHue CTPYKTypbl KOMMJIEKCHOTO YMCNA U3 3HAYEHWUI AeNCTBUTE/IbHON U MHUMOW YacTu.
Kak pe3ynbTaT Bo3BpaLlaeTcs HOBOE KOMMIEKCHOE YNCAO.

2) ChoxeHue ABYX KOMMJIEKCHbIX YMCEN, KaK pe3ynbTaT BO3BPaLLLAaeTcA HOBOE KOMM/IEKCHOEe
yuncno.

3) BbluMTaHUE ABYX KOMMJIEKCHbIX YMCE, KaK pe3ynbTaT BO3BPaLLAeTca HOBOE KOMMIEKCHOE
yucno.

4) YMHOX€eHMe ABYX KOMMIEKCHbIX YACEN, KaK pe3y/1bTaT BO3BPALLAETCA HOBOE KOMMIEKCHOoe
yuncno.

5) leneHune aByX KOMMEKCHbIX YACEJI, KaK pPe3ybTaT BO3BPALLAETCA HOBOE KOMIJIEKCHOE
yucno.

6) NMpeobpaszoBaHMe NnepesaHHOro KOMMJIEKCHOTO YMCAa B CONPSAXKEHHOE.

7) NpeobpasoBaHue NnepesaHHOro KOMMJIEKCHOrO Ynca B obpaTHoe.

8) BblBOA, B KOHCO/1b NepesaHHOro KOMMNAEKCHOro YMcaa B BUae:

(a + b * i) [real],

rae real umeeT 3HaYeHUe MO0 KKOMIIEeKCHOEe», NNB0 «B8ewecmaeeHHoe».

BapuaHT 15. «[1po6b» — Fraction.

PaspaboTtaTtb CTPYKTYpPY AaHHbIX Fraction, npeactasastowyto npocTyto Apobb B BUAE napbl
LeNbIX NONOXKUTENbHbIX YNCeN (m,n) a TaKKe OTAeNbHO N0TMYECKOro 3Ha4YeHMA, YKa3blBatoLWero
Ha 3HaK Apobu. B moayne ans paboTbl ¢ ApobAMKM A0KHbI BbITb cieayowme GyHKUMN:

1) Co3gaHue CTPYKTypbl APO6M M3 3HAYEHWUI YMCAUTENA, 3HAMEHATENA, a TaKXKe 3HaKa. Kak
pe3ynbTaT BO3BpaLLaeTcs HoBasA APOOb.

2) ChoxeHue aByx Apoben, Kak pe3ynbTaT BO3BpallaeTca HoBas Apobb.

3) BblumMTaHUe AByx Apoben, KaKk pesynbTaT Bo3BpallaeTca HoBas Apobb.

4) YMHOXeHue aByx Apobeit, Kak pe3y/bTaT BO3BpaLLaeTcs HoBasA Apobb.

5) NleneHune aByx Apobei, Kak pe3ynbTaT BO3BpaLLaeTca HoBasA Apobb.

6) NMpuBeneHne ABYX NepeaaHHbIX Apobelt K 0bLLeMy 3HAMeHaTeNo.

7) CpaBHeHMe AByx apobeli, Kak pe3ybTaT BO3BpaLLAETCA Lenoe 3HayeHume: -1 «meHblue», 1
«bonbwe», 0 «paBHbIY.

8) BblBOA, B KOHCOb NepefaHHoM Apobu B BUAE:

[sign] a / b,

rae sign UMeeT 3HaYeHune INB0 «+», TNBO «-».,

BapwuaHT 16. «[iBymepHbIX BeKTOp» — Vector2d.

Pa3paboTaTtb CTPYKTYpPY AaHHbIX Vector2d, npeactaBnatowyo 4ByMEpPHbIN BEKTOP B BUAE ABYX
KOMMOHEHT (X,Y), @ TaKXKe N0rM4yeckoro 3Ha4eHns Norm, NOKasblBalOLLEr0 HOPMA/IM30BaH n
OaHHbIV BEKTOP. B mogyne gna paboTbl ¢ ABYMEPHbIMW BEKTOPAaMU A0MXKHbI ObiTb creaytowme
bYHKUNM:

1) Co3gaHune CTPYKTypbl ABYMEPHOIrO BEKTOPA U3 3HAYEHUIN €ro KOMMNOHEHT. Kak pesyibtaTt
BO3BPALLAETCA HOBbI BEKTOP.

2) CnoXKeHune ABYyX BEKTOPOB, Kak pe3y/ibTaT BO3BPALLAETCA HOBbIM BEKTOP.

3) BblunTaHWe ABYX BEKTOPOB, KaK pe3y/ibTaT BO3BPALLAETCA HOBbIM BEKTOP.

4) YMHOeHMe nepeaaHHOro BEKTopa Ha 3a4aHHbIN CKanap.



5) Hopmanusauma nepeaaHHOro BeKTopa.

6) NMonyyeHne 3Ha4YE€HMA CKANAPHOTO NPOU3BEAEHMA ABYX BEKTOPOB.

7) YcTaHOBKaA 3a4aHHOM ANMHbI ANA NepegaHHOro BEKTopa.

8) BbiBOA, B KOHCO/1b NepegaHHOro BEKTOPa B BUAE:

(x,y) [norm],

rge norm MMeeT 3HaYeHue NMBO «HOPMAAU308AH», NNOO «HE HOPMATU30BAH .

BapuaHT 17. «TpéxmepHbit BekTOp» — Vector3d.

Pa3spaboTaTb CTPYKTYPY AaHHbIX Vector3d, npeacraBnatoLLyto TPEXMEPHbIN BEKTOP B BUAE Tpex
KOMMNOHEHT (X,Y,z), @ TaK}Ke N0rMYecKoro 3Ha4eHMa nNorm, NoKa3sblBatoLWEero HOPManmM3oBaH Nn
OaHHbIN BEKTOP. B Moayne gna paboTbl C TPEXMEPHbIMW BEKTOPaMM A0XKHbI ObITb caeaytowme
OYHKUMNM:

1) Co3gaHune CTPYKTypbl TPEXMEPHOIO BEKTOPA M3 3HAYEHUI ero KOMMNOHEHT. Kak pe3ynbtat
BO3BPALLAETCA HOBbI BEKTOP.

2) ChoxkeHune AByX BEKTOPOB, KAk pe3y/ibTaT BO3BPALLAETCSA HOBbIW BEKTOP.

3) BbluMTaHWE ABYX BEKTOPOB, KaK pe3ynbTaT BO3BPALLAETCA HOBbI BEKTOP.

4) MonyyeHne 3Ha4YeHMA yrna Mexay ABYMA nepesaHHbIMU BEKTOPAMMU.

5) Hopmanusauma nepeaaHHOro BeKTopa.

6) BekTOpHOE Npomn3BeseHMe ABYX BEKTOPOB, KaK pe3ynbTaT BO3BPALLAETCA HOBbIN BEKTOP.

7) NMpoeKuns BEKTOpa Ha BEKTOP, KaK pe3y/ibTaT BO3BPALLAETCA HOBbIN BEKTOP.

8) BblBOA, B KOHCO/Ib NepesaHHOro BEKTOPA B BUAE:

(x,v,2) [norm],

rae norm MMeeT 3HaYeHne Mb0o KHOPMAAU308aH», NGO KHE HOPMATU308AH».

BapuaHT 18. «KBagpatHaa matpuua 3x3» — Matrix3x3.

Pa3paboTaTtb CTPYKTYPY AaHHbIX Matrix3x3, npeacTaBnAoLLyo KBaapaTHYO maTtpuuy 3 Ha 3 B
BMAE MaccmBa U3 9 e€ 31eMeHTOB, a TaK¥Ke IormMyeckoro 3HadyeHus identity, nokasbiBatoLw,ero
ABNAETCA N AaHHAA MaTpuLa egMHUYHON. B mogyne gna paboTbl ¢ MaTpULL @MU A0NKHbI ObiTb
cnegyrowme GyHKUNK:

1) Co3pgaHune CTPYKTypbl MaTpULbl M3 MacCUMBa 3HAYEHWUI e€ aneMeHTOoB. Kak pe3ynbTaTt
BO3BpaLLAEeTCA HOBaA MaTpuLa.

2) ChoxkeHue AByX MATpULL, KaK pe3y/ibTaT BO3BPaLLAETCA HOBAaA MaTpumLUa.

3) YMHOXeHMe ABYX MATpULL, KaK pe3y/abTaT BO3BpaALLAeTCA HOBAaA MaTpumua.

4) YMHOX€eHMe nepeaaHHON MaTpuLbl Ha CKanap.

5) NpeobpasoBaHue nepesaHHOM MATPULLbl B TPAHCMOHMPOBAHHYHO.

6) HaxoxpeHue onpeaenntens nepeaaHHoON MaTpuLbl.

7) NMpeobpasoBaHne NnepegaHHON MaTpULbl B 06paTHY!O.

8) BbiBOA, B KOHCONb NepefaHHOM MaTpULLbl B BUAE:

-1.4 3 2.5
3.2 1 -0.4
3.2 4.3 4
[identity]

rae identity umeeT 3HayeHne MMBO «eAUHMYHAA», NMBO «HEe eAUHNYHAA»

BapumaHT 19. «KBagpartHaa matpuua 4x4» — Matrix4x4.

Pa3paboTaTtb CTPYKTYPY AaHHbIX Matrix4x4, npeacTaBnAoLLyo KBaapaTHyo maTtpuuy 4 Ha 4 B
BUAE MaccmBa U3 16 e€ 3NeMeHTOB, a TaKXKe I0rMYeCKoro 3Ha4YeHUA zero, NOKa3bIBaOLLETO
ABNAETCA N AaHHAA MaTpuLa HyneBon. B moayne gna paboTbl C MaTPULLAMKN JONKHbI BbiTb

cneaytowme GyHKLMU:



1) Co3paHune CTPYKTypbl MaTpULbl M3 MacCUBa 3HAYEHWUI e€ aneMeHTOoB. Kak pe3ynbTaTt
BO3Bpall,aeTcA HOBaA maTpuua.

2) CnoxKeHue ABYX MaTpUL, KaK pe3y/ibTaT BO3BPALLAETCA HOBas MaTpumLa.

3) YMHOXeHMe ABYyX MATPUL, KaK pe3y/ibTaT BO3BPaLLAETCA HOBAas MaTpumLa.

4) YMHOeHMe nepeaaHHOM MaTpuLbl Ha CKansap.

5) HaxoxaeHune TpOMKKM 3HaYE€HUI COOTBETCTBEHHO MMHUMANIbHOTO, MAaKCUMA/IbHOTO U
cpegHero 3Ha4YeHU aNemMeHTOB NepeaaHHON MaTpULbI.

6) HaxoxkgeHue onpeaenntens nepeaaHHon maTpuupl.

7) NpeobpasoBaHue NnepesaHHON MaTpULbl B 06paTHYIO.

8) BbiBOA, B KOHCO/1b NepegaHHOM MaTpuLbl B BUAE:

-1.4 3 2.5 3.2
3.2 1 -0.4 -3
3.2 4.3 4 1.2
-4 3.1 -3.4 2
[zero]

raoe zero MMeet 3Ha4vyeHune nmbo «HyneBaa», nnbo «He HyneBaa»

BapuaHT 20. «MpamoyronbHuk» — Rectangle.

PaspaboTaTtb CTPYKTYpY AaHHbIX Rectangle, npeacTtasnatowyto Gurypy BbIpOBHEHHOIO MO OCAM
NPAMOYro/ibHWKA, 334aHHbIN ABYMA KOOPANHATAMW: COOTBETCTBEHHO BEPXHEN 1€BOM U
HUXXHEM NPaBOM BEPLUMNHDI, @ TAKXKe N0TMYECKMM 3HAYEeHMEeM square, NOKa3bIBaOLWMM ABNAETCA
N JaHHbIA NPAMOYTO/IbHUK KBagpaTtoM. B moayne gns paboTbl C NPAMOYrosibHUKaMU AONKHbI
6bITb cnegyowme GyHKLUN:

1) Co3paHune CTPYKTYpbl NPAMOYro/bHMKa NO KOOPAMHATaM ero AByX BepWMH. Kak pesynbTaTt
BO3BPaLLAETCA HOBbIMA NPAMOYrO/IbHUK.

2) NepemelleHne NnepesaHHOrO NPAMOYTo/IbHMKA Ha 3a43aHHOE CMeLLeHne no ocn X un Y.

3) UameHeHue WIMPUHBI 1 BbICOTbI A8 NepesaHHOro NPSAMOYroibHUKA.

4) BbluMcAeHME Napbl 3HAYEHUI — NNOLWAAM U NEPUMETPA — ANA NePEefaHHOro
NPAMOYTOJIbHUKA.

5) HaxoxpeHune npsamoyronbHUKa MUHUMaNbHOM NAOWAAM, BHYTPb KOTOPOro NonagatoT Bce
TOYKM, NepefaHHbIe B Ka4ecTBe MaccmBa. Kak pe3ynbTaT BO3BpaLLaeTcA HOBbIM
NPAMOYTOJIbHUK.

6) HaxoxgeHune NpamMoyronbHUKa, Kak nepecedeHne AByx Apyrux nepesaHHbix
NPsAMOYro/ibHMKOB. Kak pe3ynbTaT BO3BPALLAETCA HOBbIM NPAMOYTONbHUK.

7) HaxoxpeHuve NnpsiMmoyronbHUKa, BNIMCAHHOTO B 33Z,aHHYIO OKPY*KHOCTb C KOOPAMHATaMM
LEeHTpa X,y 1 paguycom R. Kak pe3ynbTaT BO3BPALLAETCA HOBbIM NPAMOYTO/IbHUK.

8) BbiBOA, B KOHCO/Ib NEpeAaHHOro NPAMOYTrO/ibHUKA B BUAE:

(0, 5) (10.5, 5)

(0,0) (10.5,0)

[square]

roe square MMmeeT 3HauyeHue Mbo «KBaapaT», MMB0 «MPAMOYFONbHUKY.

BapwuaHT 21. «Kpyr» — Circle.

Pa3paboTtaTtb cTpyKTypy AaHHbIX Circle, npeacTtaBastowyo ¢purypy Kpyr, 3aaHHbI
KOOpAMHaTaMM ero LeHTpa 1 paguycom. B mogyne ana pabotbl ¢ Kpyramu 4oMKHbI BbITb
cnepyowme GyHKUMK:

1) Co3paHue CTPYKTypbl Kpyra No KOOPAMHATAM ero LeHTpa 1 paauycy. Kak pesynbtat
BO3BPaLLAETCA HOBbIM KPYT.

2) OnpepgeneHve nonagaHna 3a4aHHOM TOYKM B NepesaHHbli Kpyr.

3) OnpeaeneHne dakTa NnepecevyeHma AByX NepenaHHbIX KPyros.



4) OnpepeneHve paKkta nepeceyeHna nepesaHHOro Kpyra c NPAMOYroabHOM 061acTbio €
napameTtpamu (x,y,width,height).

5) PaccunTaTtb naowaap nepeceyeHma AByx nepesaHHbIX Kpyros.

6) PaccunTaTb Kpyr, ONMCaHHbIN BOKPYT TPEYro/bHWKa, 3a4aHHbIA TpeMa KoopanMHATamM
BepLWMH. KaK pe3ynbTaT BO3BPALLAETCA HOBbIN KPYT.

7) PaccuntaTtb Kpyr MMHMMANbHOTO Pagunyca, BHYTPb KOTOPOro NonagatoT BCe KPyriy,
nepeaaHHble B KayecTBe MaccuBa. Kak pe3ynbTaT BO3BPALLAETCA HOBbIM Kpyr.

8) BbiBOA, B KOHCO/1b NepeaaHHOro NPSAMOYro/ibHUKa B BUAE:

(x,v) [R]

BapuaHT 22. «TpeyronbHukK» - Triangle.

PaspaboTaTb CTPYKTYPY AaHHbIX Triangle, npeacraBnatowyto ¢purypy TpeyrosbHUK, 3a4aHHbIN
KOOpAMHATaMM ero BEPLUMH, a TaKKe N0rMYecknm 3HavyeHmem equilateral, nokasbiBatowmm
ABNAETCA N AaHHbIN TPEYro/IbHUK PaBHOCTOPOHHUM. B moayne ana paboTbl C TpeyroabHUKamm
OOMKHbI BbITb cieayolmne GyHKUUK:

1) Co3paHune CTPYKTypbl TPEYro/ibHMKa No KOOpAMHATaM ero BepwuH. Kak pesynbTaTt
BO3BPALLAETCA HOBbIV TPEYTroNbHUK.

2) NepemelieHne NepegaHHOro TPeyrosbHMKa Ha 3a4aHHOE CMeLL,eHNe OTHOCUTE/IbHO ocen X 1
Y.

3) PacyéT KoopaMHaT LEeHTpouaa nepesaHHOro TPeyrobHUKa.

4) NoBOpPOT NepeAaHHOro TPEYro/ibHMKa Ha 3aZaHHbIN YroN BOKPYT ero LeHTpounaa.

5) UsmeHeHMe pasmepa nepesaHHOro TPEeyrosibHUKa Ha 3aZlaHHbIN KoaddMumeHT macwTaba
OTHOCUTE/IbHO €ro LeHTpounaa.

6) Co3aaHue paBHOCTOPOHHErO TPEYrosbHMKa No 3a4aHHOMY pPa3mepy CTOPOHbI, LLeHTpous,
KoToporo coBnagaet ¢ Toukoli (0,0). Kak pesynbtat Bo3BpallaeTcsa HOBbI TPEYroJibHUK.

7) CosaaHue NpPAMOYrosibHOro TPEYrolbHUKA No ABYM 334aHHbIM A/IMHAM KaTeTos,
COBMAAAOLWMX C MONOKUTENbHBIMKU NoayocammM X 1 Y. Kak pe3ynbTaT Bo3BpaLLaeTcs HOBbIM

TPEYro/ibHUK.

8) BbiBOA, B KOHCO/b NEepeAaHHOro TpeyroibHUKa B BUAE:
(3, 9.5)

(2.3, 3.4) (8.6, 2.5)

[equilateral]
roe equilateral umeet 3HauyeHMe NMBO «PaBHOCTOPOHHUN Y, TNOO «HE PAaBHOCTOPOHHUMN ».

BapuaHT 23. «MHorouneHn» — Polynom.

Pa3paboTaTtb CTPYKTYPY AaHHbIX Polynom, npeacTasasiollyo MHOIO4Y/1IEH OT OAHOM
nepemeHHol Bnaa ax"+bx"1+...dx + e creneHn n (MakecumanbHasa cteneHb 10), 3agaHHbIN
CTaTUYEeCKUM MaccnBom KoadoduumeHTos (e, d ... b, a) n 6e3 3HaKoBbIM Lie/IbIM YMUC/IOM,
BblparkatoLee cTeneHb n. B moayne ans paboTbl C MHOroYN€HaMM A0MKHbI ObITb Chegytowme
OYHKUNK:

1) Co3gaHune CTPYKTypbl MHOroY/1IeHa NO NepegaHHOMY MaccuBy KoadduumeHToB. Kak
pe3ynbTaT BO3BPALLAETCH HOBbIN MHOTOY/IEH.

2) ChoxeHue ABYX MHOTFOUY/IEHOB, KaK pe3ybTaT BO3BPALLAETCA HOBbI MHOTOY/EH.

3) BbluMTaHUE ABYX MHOIOY/IEHOB, KaK pe3ynbTaT BO3BPALLAETCA HOBbI MHOTOY/IEH.

4) YMHO€eHMe ABYX MHOTOY/IEHOB, KaK pe3y/bTaT BO3BPALLAETCA HOBbI MHOTOY/IEH.

5) leneHune ABYX MHOrOY/IEHOB, KaK Pe3y/1bTaT BO3BPALLAETCA HOBbI MHOIO4Y/1IEH (OCTaTOK
oTbpacbiBaeTcs).

6) YMHOXeHMe nepesaHHOro MHOro4Y/IEHa Ha YMCAO.



7) PacyéT 3HayeHus nepeaaHHOro MHOroYaeHa ana 3a4aHHOro 3Ha4YeHMA NepPeMEHHON.

8) BbiBOA, B KOHCO/1b NepegaHHOro MHOMo4Y/1eHa B BUAE:
a *x™™n + b * x*n-1+ ..+ d* x + e

BapuaHT 24. «MHOecTBO uenbix uncen» — Set.

Pa3spaboTaTb CTPYKTYPY AaHHbIX Set, NpeACcTaBAAIOLLYI0 MHOXECTBO LLe10YUCIEHHbIX
3N1eMeHTOB (C MaKCMMa/IbHbIM KO/INYECTBOM 31eMeHToB 50), npeacTaBNeHHON CTaTUYECKUM
MACCMBOM 3/IEMEHTOB, a TaKKe LLe/IOYMC/IEHHOM NePEMEHHON Size, 3a4at0Lee TEKYLLNM
pasmep MHOXecTBa. B moayne gna paboTbl C MHOXECTBaMM A40/IXKHbI ObITb creaytowme
bOYHKUMNM:

1) Co3pgaHune CTPYKTypbl MHOXKECTBa Mo NepeaaHHOMY MaccuBy 31eMeHTOB. KaK pe3yabTaT
BO3BPALLLAETCA HOBOE MHOXECTBO.

2) NpuHaaNexXHOCTb 3a1aHHOrO 3/1eMEHTA NepegaHHOMY MHOMECTBY.

3) JobaBneHune afnieMeHTa K nepeaaHHOMY MHOXKECTBY.

4) YpaneHue anemeHTa 13 nepeaHHOro MHOXecTBa.

5) Co3paTb MHOXECTBO, ABNAIOLLEECA NepeceyeHneM ABYX NepesaHHbIX MHOXeCTB. Kak
pe3ynbTaT BO3BpaLlaeTcA HOBOE MHOXECTBO.

6) Co3maTb MHOXeCTBO, ABAAlOWEeecA 0bbegMHeHNEM ABYX NepeAaHHbIX MHOXKecTB. Kak
pes3ynbTaT BO3BpaLLaeTcA HOBOE MHOXECTBO.

7) Co3paTb MHOXECTBO, ABNAIOLLEECA BblYMTAaHUEM ABYX NepeAaHHbIX MHOXKecTB. Kak
pes3ynbTaT BO3BpaLLaeTcA HOBOE MHOXECTBO.

8) BbiBOA, B KOHCOb NepesaHHOro MHOXeCTBa B BUAE:

(a,b,c,d,e.) [size]

rae size — pasamep MHOecTBa.

BapuaHT 25. «BbutoBaa matpuuya» — BitMatrix.

Pa3spaboTtaTtb CTPYKTYpPY AaHHbIX BitMatrix, npeacrasnatoLwyto coboit maTpuLy 6UTOBbIX
3HaYEeHWI NpeaCcTaBAEHHOM CTAaTUYECKMM MACCMBOM LLE/IOYMCIEHHBIX 3HaYeHni Tuna long long
(8 6aiiT), 3a4at0WMIA CTPOKU A@HHOM MATPULLbl, @ TaKXKE [IBE Le/I0YNCIEHHbIE NePEMEHHDbIE,
3a4atolme TEKYLWMIN pasmep AaHHOW MaTpuLbl sizeX v sizeY (MakcumanbHbI pasmep MaTpuLbl
64 Ha 64 6uT). B moayne ana paboTbl ¢ MaTpPULL@MK A0NXKHbI ObITb cneaytolmne GyHKLUN:

1) Co3paHue cTpyKTypbl BUTOBOI MaTpULbl MO NepesaHHOMY ABYMEPHOMY MACcCMBY 31EMEHTOB
™1na bool. Kak pe3ynbTat BO3BpaLaeTca HoOBas maTpuLa.

2) MNonyyeHune 3Ha4YeHMA b1Ta C 3aLaHHbIMM UHAEKCAMU B NEepesaHHON MaTpULEe KaK 3HauyeHue
TMna bool.

3) lornyeckoe cnoxeHne AByX PaBHbIX NO pasmepy maTpuu,. Kak pesyabTaT BO3BpaLLaeTca
HOBasA maTpuLa.

4) lornyeckoe yMHOXEHWE ABYX PaBHbIX N0 pa3amepy maTpuLl,. Kak pesynbTaT BO3BpaLlaeTcs
HOBasA maTpuLua.

5) UHBepcus nepegaHHON MaTpuULbl.

6) yCcTaHOBKa A8 nepeAaHHON MaTpuULbl onpeaenéHHOro 10rMYeckoro 3Ha4yeHma ans
CermeHTa, 3aflaHHOro Kak (x,y,width,height).

7) BbluncneHue konmyectsa O 1 1 B nepegaHHOM maTpuLE.

8) BbiBOA, B KOHCO/1b NepefaHHOM MaTpuLbl B BUAE:

i, 0, 1, 1, 0, 1

i, 1, 1, 0, 0, 1

o, 0, 0, 1, 1, 1

[sizeX, sizeY]

roe sizeX u sizeY — TekyLwmii pasamep maTpuubl.



BapwuaHT 26. «Maccus 6ut» — BitArray.

Pa3paboTaTtb CTPYKTYpPY AaHHbIX BitArray, npeacrasastoulyto cobo maccmB OUTOBbLIX 3HAYEHUIN
npeAcTaB/ieHHbIN 6e3 3HakoBbIM long long 3HaueHMeM (T.e. MaKCMMabHOM A/INHbI 64 6UT),
XPaHALWMM BUTbI U LEeNoYNCIEHHON NEPEMEHHOMN Size, XPaHALWMN TEKYLLNI pa3mep maccuBa. B
moayne ana paboTbl C MacCMBOM A0JXKHbI ObITb cneaytowme GyHKUUK:

1) Co3paHue CTPYKTypbl BUTOBOro macc1Ba nNo nepesaHHOMY MaccuBy 3n1emeHToB Tuna bool.
KaK pe3ynbTaT BO3BpaLLAaeTCA HOBbI MacCUB.

2) YcTaHOBKa 3Ha4YeHuMA buTa Ha 3aZlaHHOM NO3MLUUK NepeaaHHOro Maccmaa.

3) MonyyeHune 3Ha4YeHMA bMTa Ha 3a4aHHON NO3MLMM NepeaaHHOro MaccMBa Kak normyeckoe
3HayeHue TMna bool.

4) BbligeneHve nogmaccmea U3 nepeaaHHoOro MaccmBa HaumHasn ¢ i-ro 6uta 1 AnmMHom n 6ut. Kak
pe3ynbTaT BO3BPALLAETCA HOBbIN MACCUB.

5) UuKnunyeckmii casur 6MTOB nepegaHHOro MaccuBa BNpaBo\BAeBO Ha 3a4aHHOE YMCO0
no3numi (ecnm sHayeHue casura NoN0XKUTEIbHOE — TO BNPaBO, OTpUL,ATE/IbHOE — TO BNEBO).
6) Jlornyeckoe cnoxeHue ABYX pPaBHbIX MO pa3Mmepy maccmBoB. KaK pe3yabTaT Bo3BpallaeTcs
HOBbI MaccuB.

7) Nornyeckoe yMHOXKeHMe ABYX pPaBHbIX N0 pa3mepy MmaccuBoB. Kak pe3ynbTaT BO3BpaLLaeTcs
HOBbI MaccuB.

8) BbiBOA, B KOHCO/1b NepegaHHOro Macc1Ba B BUAE:

1, 0, 1, 1, 0, 1 [size]

rae size — TeKyWMin pasmep maccuBaa.

BapuaHT 27. «KomnneKkcHoe unucno» — Complex.

Pa3spaboTtaTtb CTPYKTYpPY AaHHbIX Complex, NnpeacTaBAAIOLLYHO KOMNAEKCHbIE YNCNa B BUAE
3HaYeHUI BELLLECTBEHHOM M MHUMOM YacTu (a,b), a TakKe normyeckoro 3HayeHus real,
NMOKa3bIBaOLLEro YTO KOMMJIEKCHOE YNC/I0 MMEET TO/IbKO BELLLECTBEHHYIO YacTb (MHMMAnA YacTb
paBHa HyNt0). B mogyne ans paboTbl C KOMNNEKCHbIMW YNCNAMM AOJIKHbI ObITb Chegytowme
bYHKUNM:

1) Co3gaHue CTPYKTypbl KOMMJIEKCHOTO YMCNA U3 3HAYEHWUIN AENCTBUTEIBHON U MHUMOW YacTu.
Kak pe3ynbTaT Bo3BpaLaeTcs HOBOE KOMMAEKCHOE YNCNO.

2) ChoxkeHue ABYX KOMMJIEKCHbIX YMCEN, KaK pe3ynbTaT BO3BPaLLLAETCA HOBOE KOMM/IEKCHOE
yuncno.

3) BbluMTaHUE ABYX KOMMEKCHbIX YMCEN, KaK pe3ynbTaT BO3BPALLAETCA HOBOE KOMIM/IEKCHOE
yuncno.

4) YMHOX€eHMe ABYX KOMMIEKCHbIX YACEN, KaK pe3y/1bTaT BO3BPaLLAETCA HOBOE KOMMNEKCHOe
yuncno.

5) leneHune ABYX KOMMNIEKCHbIX YACEN, KaK pPe3y/bTaT BO3BPALLAETCA HOBOE KOMMNIEKCHOe
yucno.

6) NpeobpasoBaHMe NepesaHHOro KOMMJIEKCHOTO YNCNa B CONPAXKEHHOE.

7) NpeobpasoBaHMe nepesaHHOrO KOMMJIEKCHOrO Ynca B obpaTHoe.

8) BblBOA, B KOHCO/1b NepesaHHOro KOMNAEKCHOro YMcna B BUAE:

(a + b * 1) [real],

rae real umeeT 3HaYeHUe NMBO KKOMI/IeKCHoe», NNbo «B8ewecmeeHHoe».

BapwuaHT 28. «[po6bb» — Fraction.

PaspaboTaTtb CTPYKTYpPY AaHHbIX Fraction, npeactasastowyo NpocTyto Apobb B BUAE napbl
LeNbIX NONOXKUTENbHbIX YNCEN (M, n) a TaKKe OTAENbHO IOrMYECKOro 3Ha4YeHMA, YKa3biBatoWero
Ha 3HaK Apobu. B moayne ans paboTbl ¢ Apobamun A0MKHbI 6bITb cneaytowme GyHKUUN:



1) Co3paHune CTPYKTypbl AP06M M3 3HAYEHWUI YUCAUTENA, 3HAMEHATENA, a TaKKe 3HaKa. Kak
pe3ynbTaT BO3BpaLLaeTcs HoBasA APObb.

2) ChoxeHue aByx Apobei, Kak pe3ynbTaT BO3BpallaeTca HoBas Apobb.

3) BblunMTaHue AByx Apobei, KaK pesynbTaT BO3BpalllaeTca HoBas Apobb.

4) YMHOXeHue aByx Apobelt, Kak pe3y/ibTaT BO3BpaLlaeTcs HoBas Apobb.

5) NleneHune aByx Apobei, Kak pe3ynbTaT BO3BpaLLaeTca HoBasA Apobb.

6) NMpuBeaeHne ABYX NepeaaHHbIX Apobel K 0bLeMYy 3HAMEHaTEeNHo.

7) CpaBHeHMe aByx Apobel, Kak pe3ynbTaT BO3BpaLLAEeTCs Lesoe 3HavyeHme: -1 «meHblue», 1
«b6onbwe», 0 «paBHbIY.

8) BbiBOA, B KOHCO/b NepefaHHoM Apobu B BUAE:

[sign] a / b,

roe sign umeeT 3HauYeHue nnbo «+», NnMbo «-».

BapwuaHT 29. «iBymepHbIX BeKTOp» — Vector2d.

Pa3spaboTaTtb CTPYKTYpPY AaHHbIX Vector2d, npeacTaBasaioLLyo ABYMEPHbIN BEKTOP B BUAE ABYX
KOMMOHEHT (X,y), @ TaKXKe NOrMYeCcKOoro 3Ha4eHMA Norm, NOKa3bIBAKOLLErO HOPMAZIM30BaH /N
OaHHbIN BEKTOP. B mogyne gns paboTbl ¢ ABYMEPHbIMM BEKTOPAMM A0MXKHbI ObITb Creaytowme
bOYHKUNM:

1) Co3paHue CTPYKTypbl ABYMEPHOrO BEKTOPA M3 3HAYEHUI ero KOMMNOHEHT. Kak pe3ynbTaTt
BO3BPALLAETCA HOBbI BEKTOP.

2) ChoxkeHune ABYX BEKTOPOB, KaK pe3y/ibTaT BO3BPALLAETCA HOBbIM BEKTOP.

3) BbluMTaHWE ABYX BEKTOPOB, KaK pe3ynbTaT BO3BPALLAETCA HOBbI BEKTOP.

4) YMHOX€eHWe NepeaaHHOro BEKTopa Ha 3a4aHHbli CKanap.

5) Hopmanusauma nepeaaHHOro BeKTopa.

6) NonyyeHne 3HaYEHMA CKANAPHOTO NPON3BEAEHMA ABYX BEKTOPOB.

7) YcTaHOBKa 3alaHHOM A/IMHbI A1 NepeaaHHoro BEKTopa.

8) BbiBOA, B KOHCO/1b NepegaHHOro BEKTOPA B BUAE:

(x,y) [norm],

rge norm MMmeeT 3HaYeHue TMbO «HOPMANU308aH», NNOO «HE HOPMATU30BAH».

BapwuaHT 30. «TpéxmepHblit BeKTOop» — Vector3d.

Pa3spaboTaTb CTPYKTYpPY AaHHbIX Vector3d, npeacraBasatoLLyto TPEXMEPHbIN BEKTOP B BUAE Tpex
KOMMNOHEHT (X,Y,z), @ TaK}Ke N0rM4YecKoro 3Ha4eHMa norm, NOKa3blBatoLWEro HOPMaamM3oBaH Nn
OaHHbIN BEKTOP. B mogyne gna paboTbl C TPEXMEPHbIMW BEKTOPaMM A0/XKHbI ObITb cneaytowme
bYHKUMM:

1) Co3aaHune CTPYKTYpbl TPEXMEPHOIO BEKTOPA U3 3HAYEHWNI ero KOMMNOHeHT. Kak pesynbTaT
BO3BPALLAETCA HOBbI BEKTOP.

2) ChoxeHune ABYX BEKTOPOB, KaK pe3y/ibTaT BO3BPALLAETCA HOBbIM BEKTOP.

3) BbluMTaHUE ABYX BEKTOPOB, KaK pe3ynbTaT BO3BPALLAETCA HOBbIM BEKTOP.

4) MonyyeHue 3Ha4YeHMA yrna Mexay AByMA nepeaaHHbIMU BEKTOPaAMU.

5) Hopmanusaums nepeaaHHOro BeKTopa.

6) BekTOpHOE Npoun3BeAeHMNE ABYX BEKTOPOB, KaK pe3y/ibTaT BO3BPALLAETCA HOBbIN BEKTOP.

7) NpoeKuns BEKTOpa Ha BEKTOP, KaK pe3y/ibTaT BO3BPALLLAETCA HOBbIN BEKTOP.

8) BbiBOA, B KOHCO/1b NepeaHHOro BEKTOPA B BUAE:

(x,v,2) [norm],

rge norm MMeeT 3HaYeHue TMBO «HOPMANU308aH», NTNOO «KHE HOPMATU30BAH».



BapuaHT 31. «<KBagpatHaa matpuua 3x3» — Matrix3x3.

Pa3spaboTtaTtb CTPYKTYpPY AaHHbIX Matrix3x3, npeacTaBnAtoLLyto KBagpaTHYO maTpuuy 3 Ha 3 B
BUAE MaccuBa U3 9 eé 3/1IeMEHTOB, a TaK»Ke JIOrMYeCcKoro sHavyeHus identity, nokasbiBatowero
ABNAETCA N AaHHAA MATpuULA egMHUYHON. B mogyne gna paboTbl ¢ MaTpuLLaMK SONXKHbI ObiTb
cneapyowme GyHKUMK:

1) Co3gaHune CTPYKTypbl MaTpULbl U3 MacCMBa 3HAYEHUI e€ anemeHTOoB. Kak pesyibtaTt
BO3BpalLaeTcA HOBasA mMaTpumua.

2) CnoxKeHue ABYX MaTpUL, KaK pe3y/ibTaT BO3BPALLAETCA HOBas MaTpumLa.

3) YMHOXeHMe AByX MATPUL, KaK pe3y/ibTaT BO3BPaLLAETCA HOBAas MaTpumLa.

4) YMHOXeHMe nepeaaHHOM MaTpumLbl Ha CKansap.

5) NpeobpasoBaHue nepeaaHHOM MaTPULbl B TPAHCMOHUPOBAHHYIO.

6) HaxoxkgeHue onpeaenntens nepeaaHHon maTpuupbl.

7) NpeobpasoBaHue NnepesaHHON MaTpULbl B 06paTHYIO.

8) BbiBOA, B KOHCO/1b NepegaHHOM MaTpuLbl B BUAE:

-1.4 3 2.5
3.2 1 -0.4
3.2 4.3 4
[identity]

roe identity umeet 3HayeHne NM6O «eANHUYHAAY, NMBO «He eANHMUYHAA»

BapuaHT 32. «KBagpatHaa matpuua 4x4» — Matrix4x4.

Pa3paboTaTtb CTPYKTYPY AaHHbIX Matrix4x4, npeacTaBnAoLLyo KBaapaTHyo matpuuy 4 Ha 4 B
BUAEe maccmBa U3 16 e€ 3NeMeHTOB, a TaKXKe SI0rMYeCKoro 3Ha4YeHUA zero, NOKa3sbIBaOLLErO
ABNAETCA 1N AaHHaA maTpuua Hy/1ieBol. B moayne ana paboTbl ¢ MaTpuLamm A0KHbI ObITb
cneayowme GyHKUMK:

1) Co3pgaHune CTPYKTypbl MaTpULbl M3 MacCUBa 3HAYEHWUI e€ anemeHTOoB. Kak pe3ynbTaTt
BO3BPaLLAETCA HOBaA MaTpuLa.

2) ChoxkeHue aByX MaATpULL, KaK pe3y/ibTaT BO3BPaLLAETCA HOBAaA MaTpumLa.

3) YMHOXeHMe ABYX MATpULL, KaK pe3yabTaT BO3BpaALLAETCA HOBAaA MaTpumua.

4) YMHOX€eHMe nNepeaaHHON MaTpULLbl Ha CKanap.

5) HaxoxaeHue TPOKM 3Ha4YEeHNI COOTBETCTBEHHO MUHMMa/IbHOIO, MaKCUMaIbHOTO U
CpeAHero 3Ha4YeHMM 31EMEHTOB NepeaaHHON MaTpuLbl.

6) HaxoxgeHue onpeaenntens nepeaaHHon maTpuupbl.

7) NpeobpasoBaHuMe nepesaHHON MaTpULbl B 06paTHYIO.

8) BbiBOA, B KOHCO/1b NepefaHHOM MaTpuLbl B BUAE:

-1.4 3 2.5 3.2
3.2 1 -0.4 -3
3.2 4.3 4 1.2
-4 3.1 -3.4 2
[zero]

rOe Zero MMeeT 3HauyeHue nbo «Hynesas», b0 «He Hynesaa»

BapwuaHT 33. «MpamoyronbHuK» — Rectangle.

Pa3paboTaTtb CTPYKTYpY AaHHbIX Rectangle, npeacrasnasatowyto ¢purypy BbIpOBHEHHOIO MO OCAM
NPAMOYro/ibHMKA, 3a4aHHbIN ABYMSA KOOpAUHATaMM: COOTBETCTBEHHO BEPXHEN NEBOMN U
HUXXHEM NPaBOM BEPLUMNHbI, @ TAKXKe N0rMYECKMM 3HaYeHMeM square, NOKa3bIBaOLWMM ABNAETCA
N JaHHbIA NPAMOYTOo/IbHUK KBagpaTtoM. B moayne gnsa paboTbl ¢ NPAMOYroibHUKaMM LONKHbI
6bITb cnegyowme GyHKUMK:

1) Co3paHue CTPYKTYpbl NPAMOYTro/ibHMKa MO KOOPAMHATaM ero AByx BeplwuH. Kak pesyabTaTt
BO3BPaLLAETCA HOBbIMA NPAMOYrO/IbHUK.



2) NepemelieHne nepesaHHOro NPAMOYro/ibHMKa Ha 3ag4aHHOe cmellleHne no ocn X n'Y.
3) UameHeHue WIMPUHBI 1 BbICOTbI A8 NepesaHHOro NPSMoYrosibHUKA.

4) BbluncneHme napbl 3HaYEHUIM — NoWaamn u nepumeTpa — ANa nepesaHHoro
NPAMOYTOJIbHUKA.

5) HaxoxaeHune npamoyrosibHMKa MUMHMMA/IbHOW NAOLWAAM, BHYTPb KOTOPOro NonaaatoT Bce
TOYKM, NepesaHHble B KayecTBe MaccuBa. Kak pe3ynbTaT BO3BPALLAETCA HOBbIM
NPAMOYTOJIbHUK.

6) HaxoxaeHune npamoyrosibHMKa, Kak nepeceyeHme AByxX ApYyrux nepegaHHbix
NPAMOYro/ibHMKOB. Kak pe3ynbTaT BO3BPALLAETCA HOBbIM NPAMOYTONbHUK.

7) HaxoxpaeHune npsamoyrosibHMKa, BNIMCAHHOIO B 334aHHYI0 OKPYKHOCTb C KOOpPAMHATaMM
LEeHTpa X,y 1 paguycom R. Kak pe3ynbTaT BO3BPALLAETCA HOBbIM NPAMOYTO/IbHUK.

8) BbiBOA, B KOHCO/1b NepegaHHOro NPSAMOYro/ibHUKa B BUAE:

(0, 5) (10.5, 5)

(0,0) (10.5,0)

[square]

rge square umeet 3HadYeHne nMbo «KBagpaT», MO0 «KNPAMOYTrONbHUKY.



