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4. BapHaHT HCIIONb30BAHNS 3aBEpILEH.

OcHoBHoI MoTOK: «[ToPOGHAs HHOPMAIIHS O TIPOTPaMMEY.

BapHaHT HCIIO/B30BaHHS JIA€T BO3MOXKHOCTH TPENOJABaTeNio y3HaTh GoJiblie
CBeJICHHIT O porpaMMme.

1. BapHaHT HCHONb30BaHHMS HAYMHACTCS, KOIJA NpENOJaBaTellb 3aIlycKaeT

nporpamy.

2. TlpenonaBatens BhiGHpaer ¢ynkumio «IlonpoGuas popmaumss o
nporpamvey.

3. Tporpamma otkpsisact ¢opmy Form2 ¢ i ung i o
nporpamye.

4. BapHaHT HCMIOM30BaNI 3aBPILCH,

2.3 Jluarpamma K1accos ¢

Ssek OOIT mosh HOHMMATh TIPOrpaMMHELi KoJI, 0COGEHHO, Korla
5TOM caMoM KoJe ofl Knaccrl 1 06BekTHL B C++ K IpyIINe KIacco MOKHO
eHus M nepeuncienns. [lostomy B jmarpamme
KJIACCOB OYeHb BA b HH OJIHOTO /IEMEHTa H3 TPYNNO0OPasyIOIHX.

POrpamMMy, MOKHO C/IeNaTh COOTBETCTBYIONIMIT BBIBOT

- vix (typedef struct);
- TFrom2 (class).
‘Crie/loBaTeNIbHO, JUIs MONHOTHI IHATPaMMb KJIACCOB CHCTEMBI HAM HeoGX0IMMO B

00s3aTeIbHOM TIOpAJIKE 3a/IeiiCTBOBATh BCe IepedlClIeHHble IpyNoodpasylomue
SJIeMeHTHI NporpamMeL. JIHarpaMma KIaccos n3o0pakena Ha pHcyHke 16.
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2.4 Xoa BBINOIHEHHs! PAGOTHI 10 CO3AAHMIO NPHIOKEHHS

Onpe/ieNMBIIMCE ¢ TJIABHOH MENBI0 M 3ajJadaMH, KOTOpble HEOOXOMHMMO
pealn3oBaTh B TpOrpaMMe JUIS TperofiaBaTeliell MaTeMaTHUECKHX JHCIMILTHH, B

BriGope BH3yanbHoii cpeasi C-++ Builder i asbika nporpammpoanis C+, MOkHO

Co3namun rpadmueckuii nnTepdeiic mporpasMsL. 3
BuiGupacy VCL Forms Application. Tossnsetes (opyafForm 1\ BbicTyniato

OCHOBHI POTPAMMEL.
TlepBBIM Jie/ioM, MBI c/elaeM Tak, YTo0)

TO UeHTpY JKkpaHa momb3oBatens. Col

cp] aK Kak SKpaHbl

sy BHyTpU Hameii

HUKe:

b30BaTh coGbrtwe OnPaint y mameii dopwbi Forml.
yn», HAKHMAEM OJIHHM IIETYKOM JICBOH KHOIKH MBIIIH 10 (opme
\pector MOABIIOTCS XapakTepHeTHKM opmbr Forml. Tepexomm
B0 BIAAKY cobbmiii Events u Haxomim myHkt «OnPaint. Haimaem s8a pasa 1o
nycTomy nomo cripasa ot Hero. Iosansercs FormPaint vanpotus OnPaint 1 B Hamem
Kozie. Vl Temeph Hallla IporpamMa MOKeT pHCOBaTh 1o Beeii Hamieii dopme Forml. Mt
paGoTaeM 3a Mpe/efiaMH CO3JIAHHBIX OOBEKTOB, B MYCTHIX TMOJAX TPOTPAMMBL.
Crieqtytonniee, UTO JIeIaeM - CO3/1aeM ONpeJIeNIeHHYI0 CTPYKTYpY typedef struct. Buyrpu
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2.5 Oraaka npuomenis

Bo BpeMst HATIHCAHIIS KO/Ia YACTO BOSHHKAIOT OMIHGKI, KOTOpHIC GhIBACT CIOKHO
PelINTh, 8 HHOI/IA PElIHTh NMpoGlieMy O4YeHb JIETKo, HYXKHO NPOCTO J0raJaThes, Iie
Gbuta momymeHa ommOka. TakiM NpPHMEPOM TOCTYKHT OIIMOKa, CBA3aHHAs C

HEBHHMATEJLHOCTBIO  aBTOpa  mporpammbl.  DYHKIHMS — pH

IepBoHatabHO Ghila Haseana Paint(), HO y MporpaMMbi
yHKums 115 cBocii rpadpHKiL. DTO PUBETO K TOMY,

OKHO OMMGOK B BHJIE KOMaH] Npoleccopa (s3bh -MGiepa).
pasobpathes, B Yem GbUla OUIMOKA He Mpei
HIECTHATATHPHIHOMY KOy MAslo, 4TO /MOKH Tax U mporpamma

3aBHCANA H IPHXO/IHIIOCH €€ TIOCTOSHHO 3aKPLIBA

PelueHue oKa3loch oteHb ~ nepenmeOBats ynKimmo Paint() Ha
Apyrylo (arop massan ee Pai Gki, BCIbBICe H3-32
HeBHUMATETLHOCTH amﬂnn H 28.

B

PuicyHok 28 — BTopoe BCIIbIBIlIee OKHO OUIHOKH (KOHCOTS)
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3akmouenue

B XJe BHIIONHCHIA KypcoBoii paboTl GUTH PACCMOTPEHBI COBPEMCHHBIC

CpEICTBA IIAHMPOBAHNS, OPTAHM3AIMH M Pa3paGOTKH NPOTPAMMBbI, KaK IrOPHTM
pelleHHs 3ajlaui, OH ke GIOK-cxeMa paGoThI CHCTEMBI, JHal IMa pa3MEIlICHHS,

BBITOJTHEHHS PaGOTHI 1O CO3/IAHHIO MPHIIOKEHHS H OT)

OBUIH H3y4YeHBI rpaduuecKie BO3MOKHOCTH IPeIMeT)

Bajaui, KOTOpble NOIKHO
BbimoAHATS MpoKeHHe. [Tpoxce]
kax Pancls, Labels, uto

rpaduucckoro e b

PAIIAIOLINMH ICMEHTAMH,
SUTHCH Bee YCIIOBHS KOM(OPTHOrO
CHUMBI PaGOTEI, OUEBHIHBIC H KPacHBO
\yioT BefbBaione okHa. Jusaiin rpaduueckoro
aKCH] b1 KOM(OPTOM JUIs OMB30BaTENs.

ii paBo JlopabaThiBaTh, YIy4maTh IPOrPaMMy APYTHM
b OTPOMHOTO yCrlexa B MaTemaTHuecKoii cdepe, a

MaTepHaIbl COOTBETCTBYIONIHX CTAHIAPTOB H COBPEMEHHBIC METOMIbI CTAH/IapTH3ALHH
TIPOEKTHOI JIoKyMeHTaiu. Bee 510 nossomino odpopMuts paGoTy M ee MaTepHatb
COOTBETCTBYIOLIMM 0GpasoM.

Tlpy paspaGoTke KypcoBoii paBoTh! GHLIH 3AKPEIUICHE HABBIKH ILIAHHUPOBAHHS,

OpraHN3ALIIH H Pa3paBOTKH NPHIIOIKCHHS Ha A3bIKE POTPAMMHPOBaHH C++.
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CHHCOK HCTOIb30BAHHBIX HCTOYHHKOB

1 Baxcrosa 0. OCHOBEI NpOGKTHOBAHMA NPWIOKCHMWH 083 JaHHbIX:
yueBHoe nocodhe ana CTIO. - Capato: IpodoSpazosanie, 2019.- 325 c.

2 Buuyrosa, A. A. HHCTpyMeHTATbHBIC CPECTBA Pasp: KOMITBOTCPHBIX
CHCTeM 1 KoMIIcKeoB: yucGHOe nocodme st CTIO. - Capatos: pasoanmc,

2017.-135c. \

3 3sepesa BJL  CompoBoWicHHC W OGCHYAWBAHWC TPOTPAMMHOTO

OBecleueHIs  KOMIBIOTCPHBIX  CHCTeM: yueOHUK - M.: Majarensckuii wuentp
«Axazems, 2020.- 256¢.

4 3yokosa, T. M. Texnonomx nw obecrievers:
yueGHoe nocoGue s CTIO. — Capatos: n -468c.

eM 1 Harpamm B Microsoft Visio 2010. —

axTHiEckoe npuvercaie CYBJ SQL- 1

@IMOHHBIX CHCTeM: YdeGHoe mocoGue. -

e M pa3paboTka MH(OPMAIMOHHBIX CHCTEM:
«Axazemms», 2020.- 256 c.

8 Tlokonomuna E.B. Pesblonposaie mporpaMMHbIX Mojtyseii: yueGHuk - M.:
Wsparensckuii uenTp «Akazemus», 2020.-208 c.

®enopora I'H. OcyiecTBlieHHe HHTErpalliH NPOTPaMMHBIX MOJIYJICH:
yueBHuK aTenbekHii HEHTp «AKazemmsy, 2019. 288 c.

10 Menioposa T'H. PaspaGoTka Mojylieli MPOrPaMMHOTO oOBeCIiCUeHIs Ut
KOMITBIOTEPHBIX CHCTeM: yuieGHiK - M.: W3atenbekiii ueHTp «Akaemis», 2020. 384 c.

11 ®enoposa I'H. PaspaGorka, aIMHHHCTpHPOBaHHE H 3aulMTa (a3 JIAHHBIX:
‘yaeGHk - M.: Mataentbexuii 1ieHTp «Akazemisn, 2020.-288 c.

12 Wikipedia.org
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Tpunoxenne A
(obszatenstoe)

Texnuueckoe 3aj1anue

Bexcune
PaGora BHIO/IHAETCA B paMKaX NpoekTa «OGseHse i
2 Ocuopane 113 paspaGoTkn
2.1 OctioBaniem 115 fatHoli PaGOTH CIYAHT Faiai

20231,
2.2 Haumenonane pabots:
T padpiieckoe npiioseHiie 15 paGoTs N

2.3 Henomurenu: Makenvenko Aprem Makciny

2.4 Concnionuurent: er.
3 Hasnasente paspaGorki
Toouts npenozasa M 15 Gollee OHATHOTO oGhACHeHI
Ty zenTaM Tew, casann n wtsecKHMI dUrypai (Ky6; WIHIAP; KOHYC; TH

ky6a; TpH oGHeMbie i

CTHpaTh Bee (HCNIONKI0BAHME JACTHKA H CTepeTh BCe);
- Bpauientte (11oBopoT) oGkessIX piryp 1o ocsv X, Y, Z;

- IaMeHeHIe MACLITAGA (yBeNHHCHHE I YMCHBIICHHC);

- oTKphITHE OKia ¢ KpaTKOil MipopMateli o paspaBoruke;

- oTKphITHE bopMA ¢ HoApoGHOli HHopaLeii o nporparye.

‘OcHOBHOI e HOOIL30BANIA CHCTEMS! — EXEIHEBHAs PaGoTa Ha MpoTwkemi | Mecsnia

Kak bt roa.
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Tpunoxenne b

(oBssatesHOE)

Jlusaiin npustowenus

Jusaiis npHiIoKeHIs Npe/iCTaBIIeH Ha prcynke B.1. \

Dora To x
o [s———
a8 2 s Bposams X Bpauamo +f  Bpawsve 42 Yoenams
e FT T AT —, G X B Bouewel  Peewm
J— pre—
o lborancs St
Woe | ()8 e [oemm [rrrglr—r——

Pucysok b.1 — [lnsaii npiiokenis oSseMHbx (uryp

2w [Kon v Tucm| Neoor]

[tToonuce] fama
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Tpunoxenne B

(oBssatesHoE)

TIporpamybiii Ko npiiowens

Tporpabiii ko Bitiouaet ce6s paitast Unitl.cpp, Unit2.cpyUnitlh i
Unitl.cpp Btiouaet B ceGs cileftylonutii mporpavyHbiii Kog:
#include <velh>
#pragma hdrstop
Iude "Unitlh"
Jude "Unit2.h"
#include <math.h>
#pragma package(smart_init)
.gma resource "*.dfin"
TForml *Forml;
__fasteall TForm1:TForm1(TCoy t* Own
“TForm(Owner)

{

int SW = GetSystemMetrics(SM_C:
int SH = GetSyster

Top = (SH/2) - (Hei
Left = (SW/2) - (Wi

+{0.1,0,0},{0.0.1,0},{0.0.0.1}} }:

a[S000] = {{0.0.0,0}.,0.100,0,1},
150,100,0,11,{0,0.0,1},
10,0,50.01,{0,100,50,1},
150,100,50,1},{0.0.50,1}};

int maxvix=§;

void aplica_matriz(vix a, vix &b)

{

b.x = mtras.m[0][0] * a.x + mtras.m[0][1] * .y + mtras.m{0][2] * a.z + mtras.m[O][3]*1;
b.y = mtrasm[1][0] * a.x + mtrasm[1][1] * a.y + mtras.m{1][2] * a.z + mtras.m[1][3]*1;
mtras.m{2][0] * ax + mtras.m[2][1] * a.y + mtras.m[2][2] * a.2 + mtras.m[2][3]*1;
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Jlucr 3ameuanmuii
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Beenenne

B macrosmiee Bpems Ui Golee TPOCTOH M TEXHONOTMYHOH —paboThl
TIPHMEHSIOTCS  CPE/ICTBA  BHIYHCITHTENBHOIN TEXHHKH, CHAGKEHHBIE MPOrPAMMHBIM

oBecrieueHHeM, TIO3BOIAIONIHE ABTOMATHYCCKH BBITOTHATS UC/OBEUCCKHC JCHCTBIA B

TIPOH3BOJICTBE, TIPH STOM 3aTPAUHBAs MEHBIIE PECYPCOB, CHIIB H
IPENPUATHH €CTh TEXHHKA, KOTOpas HYKIAeTcs B H
nporpamMmHOM obecriedern. Cama aBTOMATH3AIMS
POJIb B [IPOH3BOJICTBE, TIOCKOIIBKY 5TO 04EHb YIIPO! pa
‘OJIHOI M3 TAKHX CHTYAIHIA, I/Ie HeoOX
PaspaGoTKa MPHIOKEHUS C HCTIONE30BAH]
cpeax. Vuautensm cioxHo picosath B Paint

0! porpaMm oKasanach

i B BHyTBHBX
Gon rpadpicckom
penakTope oBbeMHbe  GUTYpHI
paspaboTas mpuIOKeHHE C

HEOOXOTMOTO Pe3yIIBT:

4. Vvenro  npasiiso

MOKHO JIETKO  0GHTBCS

‘TpeGoBaHHii K NPHIOKEHMIO;
- paspaboTka rpadpHueckoro uHTepeiica MPUIOKEHNS;

- OTJIQ/IKA NIPHIIOKEHHSL.

‘OGBEeKTOM HCC/IeIOBAHHS AB/ISETCS BU3yalbHas cpe/ia IPOrpaMMHPOBAHHS.
TlpeMeToM HCCIeNIOBAHHS SBIAETCA NPOSKTHPOBAHHE M IPOTPAMMHPOBAHHE

NPHIOKEHIA C HICTIOM30BAHMEM OGBEMHBIX HIOBPaXKCHMI B BH3YaTbHbIX CPEIaX.
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1 Teopernyeckas 4acTh

1.1 Ocnosupie nonsirust OOIT

apH(MeTHIECKHE 1 JOTHYECKHE OTepaIIH,
CaM MalIMHHBIH S3BIK NPEICTABIIA

nyns. Komanza — 910 HaGop, mocresosa

3QILHH, TO CCTh CAICTATS TaK,

HOCTh JIHCTBHI U BBINOJHATE

il 3azauH, KoTopyio moRmMaeT IBM.

ABILIOCH H NOHATHE NPOTPAMMHOE 0BCCTICHCHIC —

apojiiioch MporpaMMUpoBaHe, A BMCCTE ¢ TeM Hauaia

Horo posia TexrHKa, BKTouas IBM, KoTopas BIOCICACTRHH

npocto koMmbroTep wi 1K),
TIporpaMMHpoOBaHHE — 3T TIPOLECC CO3JAHUSA IIPOTPaMM (TIPOrPaMMHOTO

obecrieuenns). PasyMeeTcs, pas MOKHO CO3/1aBaTh IPOrPAMMBI HIIH POrPAMMHOE
oBecrieueHHe, To MOKHO 5TO CETATh PasHBIMH CIIOCOGAMH, APYTHMH CIIOBAMH,

Hanucats no-pasoMy. TIOABILIICE PASTHIHBIE A3LIKH IPOTPAMMIDOBAHILA, H HX
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HauaJH JIeTHTh Ha JiBe GOJIbIIHE TPYIITBI — NPOLEIYPHBIE H HEMPOLETYPHBIE SA3BIKH.

CxeMa PasBeTBIICHIA A3BIKOB TIPOTPAMMHPOBAKII TIPE/ICTABICHA Ha PHCYHKE 1.

T —

-
[r— [r—
Hosaroypons | [ Bucosroponns | [ s pre—
[, [ p——
s || woamcnve
/
Aceiep | | Gopp e, | Ca, Viswal || Torweosme | | oymamo-
\_ s B, Dl e
Qomems | |1 P
opUETIpBER) o H Noen
PrcyHok 1 - cxema aMMHpOBaHIS

HHE WX Ha OTH JBE IPYMIEI,

BHS (MallIHHHO-3aBHCHMEIE S3BIKH);
BHICOKOTO YpOBHS (MAIIMHHO-He3aBHCHMEIE A3BIKH);
SIBIKH TIpOTpAMMHpOBaHHA (X ellle HA3EIBAIOT
MH IPOTPaMMHPOBAHILS);

[€JIAIOTCA HA JIOTHYECKHE H (YHKIHOHAITBHEIE).

BRIKOB CITYXKHT JUISl ONpe/Ie/IeHHBIX Lie/ieii, a oToMY, KOHEHO Xe,

K #35IKaM IPOrpaMMUPOBAHHS HI3KOTO YPOBHS OTHOCAT GoJlee H3BECTHBIT A3bIK
— acceMbniep. C ero nomoubio NPOHCXOIHT NPE/ICTABICHHE KOMAH] Tpoleccopa B
BHJIE, JOCTYIHOM Ui WTEHHs desoBekoM. [IporpamMMbl, HamHCaHHBIE Ha S3bIKE
accemOllepa  OJTHO3HAYHBIM 00Pa30M NEPEBOJATCS B HMHCTPYKIMH KOHKPETHOTO

Npolieccopa 1 B GOMBUINHCTEE CIYHac HE MOTYT GBITh NICPEHCCEHb 663 SHATHTCIBHBIX
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HaclenyeT ot uHTepdeiicHoro Kiacca (WIM mpocto MHTEpdeiic), TO OH MoeT
HACIIE/IOBATH CKOMbKO XoueT. ChIH MOKET YHACA/O0BATh y HHTE(EIicHBIX Klaccos
Mambl M nans., B C++ Her nonstus untepdeiica (i untepdeiicoro kiacca), 3a1o
eCTh MOHATHe CcXOKee — BHPTYaNbHBIE Kiace. B msbike CH++  cymectsyer
MHOKECTBEHHOE ~Hac/le[ie, KOTOpOE He TMOJUIepXHBaloT s3blki Java u  C#.
Hacnenosarue B C++ BBIIVISIMT Tak: ChIH HACJEIYeT XapaKTEPHCTHKH CHauala OT

MaTepu, 3aTeM - OT OTIa.

1.2 TocTaHOBKA 32/1a4H H METO/IbI €€ PelLls

B rocynapcTBeHHOM —aBTOHOMHOM o6pa3oBaTelbHOM

yupexkaennn Kpachonapckoro
SKoHOMHKID (cokpatieto TATIO

0BOPOCCHTICKHI| KOJUIE/UK CTPOHTENbCTBA

IABATEAM MATEMATHYECKIX
JWCIMITHE TIoTpeGoBa: -IPOTpAMMIICTOB, B paspaboTke
TporpaMMBI ¢ Tpacir 0 TeMaTHKe CO3TAHNS OGBEMHEIX HHIYP,
Gmaromaps KoTo ¢ JIOHOCHTb HE TONBKO TeOpeTHYECKHE
70 Ha npakTuke. [penosiasaten Hassam
TPaMMBL
TIpOrpaMMBl IS PaGOTEI ¢ OGBEMHBIMH OGBEKTaMI
peroziaBaTeneii oGecneynTh Xopolliee MOHMMAHME TeME!
0 ycBoOCHHS.
IIXCs K BBINOJHEHHIO 3a/1a4 MOXKHO BbIJIC/IHTE OCHOBHBIC H3 HHX:

- cosnanne 06beMHbIX GHIYp (KyD; WHIHHAP; KOHYC; TPH Kya; TpH 06beMHbIe
burypsl — K6, WUHHAP U KOHYC):

- BO3MOKHOCTE OCTABIIATH 3AMeTKH (HCTIONB30BAHME KHCTH, MEHSTH e LBET H
WHPHHY);

- BOIMOKHOCTS CTHPATS Bee (HCTIONB30BaHHE ACTHKA H CTCPETh BCe);
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2 lpaKkTHYecKas 4acTh

2.1 Aaropury pemenust 3agauu

11 usoGpaskena 610K-cXeMa paGOThI CHCTEMBI. (
o

1
Hauano

Bo0n 2
Nt SW = GetSystemetics(SW_CXSCREEN);
int SH = GetSystemMetrics(SM_CYSCREEN];
H/2) - (Height/2);

typedef struct {float mi4]f4]} matrz;

i deridad = la

1(1,000}{0,1,00}{0,0:1.01{0,0011);

A

Vi I5ta[50001 = 7
100,0,01{0,100,0,1,(50,100,01}0,00,1),
(0.0,50,01,{0,100,50,11{50,100,50,110,0,50,1);

Beon s
intmax=5;

PuicyHok 5 — [lepBast 4acTs G1I0K-CXeMBbI PaGOTI CHCTEMBI
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2.2 JluarpaMya BADHAHTOB HCTIOL30BAHMS! CHCTEMbI

PaccMOTpiM 6ol MOZIPOGHEE MOJICTh CHCTEMBI OGHEMHBIX H30BpaeHHii
(puryp). B kauectse AeficTBylomero auua y Hac GyieT BICTYNATh HCKIIOYHTENBHO

NpenojaBateb, CTYICHTE — He MMEIOT OTHOLICHHS K BO3MOXKHOCTSM IIPOTPaMM,

TOIBKO JIMINL HaGMoJeHNe, 4TO He SBISETCS OJHHM H3 BapH:
TMos>ToMy, paspaGoTas Bee HEOGXOMMBIE KOMIOHEHTHI nHoyuaem
CHIE/IYIONYIO MArpaMMy BaPHAHTOB HCIIONb30BAHMS, Ha
prcynke 15.

-

eppotrar
miopuazn

PricyHok 15 — /IHarpaMMa BApHAHTOB HCTIOME30BAHNS

Teneps paccMOTPHM KaskIblil H3 BAPHAHTOB HCTIOIB30BAHHS CHCTEMBI.
‘OcHoBHoii oTok: «M3mMenenue MacmTabay.

BapUaHT HCTIOME30BaHIA TIO3BOACT NIPETIOABATEINIO H3MEHSATS MACHITaG.
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