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AHHOTALIMS

B nanHOM mporpaMMHOM JOKYMEHTE NMpPUBEJCHA MOSICHUTENbHAs 3alKcka K MporpaMMme «app-
release.apk»(«Angpoun-npunoxenue "WUrpa IlepenuBanusa" (Transfusions Game Android
Application)»), npenHa3HAYeHHOW IJIsi UTPHl HA MOOMJIBHOM YCTpOWCTBE B HM(POBOIl aHamor

MaTeMaTH4eCKOM 3ala4U Ha NICPCIBAHUA.

B pasnene «BBeneHue» ykazaHO HAUMEHOBAaHHUE IIPOTPAMMBI U JOKYMEHT, Ha OCHOBaHUH KOTOPOTO

BeJIeTCsl pa3paboTka.

B paznene «Ha3nauenue u 0651acTh IPUMEHEHUSD» YKa3aHO (PYHKIIMOHAIBHOE U SKCILTyaTallMOHHOE

Ha3zHaueHHe MPOrpaMMBbl, a TAK)Ke KpaTKasi XapaKTepUCTHKa 00J1acT IPUMEHEHHUS TIPOTPAMMBI.

B pasnene «TexHudeckue XapaKTepUCTUKW» €CTh CIEAYIOLIME TOJpa3/iebl: ONUCAHUE
MaTeMaTUYeCKOW 3aJaud Ha TEpeIuBaHUs, HAa OCHOBAHUMU KOTOPOM pa3paboTaHa MHporpamma;
MaTeMaThyecKasi COCTaBIIAIONIAsl  HAXOXKJEHUS  PEIICHWs TaKoW  3a/Jayu;  aJrOpUTMBbI

(YHKIIMOHUPOBAHUS MPOTPAMMBI U €€ UHTepdeiic; BEBIOOp TEXHUUYECKUX U MPOTPAMMHBIX CPEJICTB.

B pasgene «OxumaeMble TEXHMKO-DKOHOMHUYECKHE IIOKa3aTeNW» YyKa3aHa IpearoaraeMas
NoTpeOHOCTh W TOJIE3HOCTh Pa3pabOTKH, NpeuMyliecTBa pa3palOTKH IO CPaBHEHHUIO C
OTEYECTBEHHBIMU U 3apyOeKHBIMU OOpas3liaMHM WJIM aHaJOraMHM HE YKa3aHbl, TaK KaK aHAJIOTH

HalleHbl HE OBLIH.

Hacrosmuit 1oKkyMeHT pa3paboTaH B COOTBETCTBUHU C TPEOOBAHUSAMHU:

1) T'OCT 19.101-77 Buas! nporpaMm U porpaMMHbBIX JTOKYMEHTOB [1];

2) 'OCT 19.102-77 Craguu pa3paboTku [2];

3) F'OCT 19.103-77 O603HaueHus IPOrpaMM U IPOTPAMMHBIX JTOKyMEHTOB [3];
4) ’'OCT 19.104-78 OcHoBHbIe Haamucu [4];

5) T'OCT 19.105-78 O0mme TpedoBaHUs K MPOrpaMMHBIM TOKyMeHTaM [5];

6) TOCT 19.106-78 TpeGoBaHHs K NPOrpaMMHBIM JOKYMEHTaM, BBINOJIHEHHBIM II€YaTHBIM

criocobom [6];
7) TOCT 19.404-79 TlosicauTenbHas 3anucka. TpeGoBaHUs K coaepKaHuIo U oopmiieHuto [7].

W3menenus k nanHomy Texnudeckomy 3ananuio odopmisitores corimacao 'OCT 19.603-78 [8],

I'OCT 19.604-78 [9].
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1 BBEJEHHWE

1.1. HammeHoBaHue IPOrPaMMbI

HaszBanue nporpammer: Auapoun-npunoxenue "Urpa Iepenusanus” (Transfusions Game Android

Application). Jlanee nporpamma "urpa IlepenuBanus", ucnonusemslii ¢aiin app-release.apk.
1.2. JIoKyMeHT, Ha OCHOBAHMH KOTOPOro BeAeTcsl pa3padoTka

[Tporpamma pazpaboTana B paMKaXx BBIITOJTHEHHUS KypcoBOi paboTel — AHIpoua-npuinoxenue "Urpa
[TepenuBanus", B COOTBETCTBUU C yueOHBIM IUTaHOM 3 Kypca OakanaBpuara Hanpasienus 09.03.04

«IIporpammHast HH)KEHEPUSI.

OcHoBanueM i pa3pabOTKH SABJISAETCS Y4eOHBIN TUIaH MOATOTOBKY OaKaIaBpoB 110 HANPaBICHUIO
09.03.04 «lIporpammHas HMHXKEHEpUS» U YTBEPXKICHHAs aKaJAEeMHUYECKUM PpPYKOBOJIUTEIEM

IIPOrpaMMbl TEMa KypCOBOT'O IIPOEKTA.

HaumenoBanue tembl pa3paboTku AHapoun-npuioxenue "Urpa IlepenuBanus” (Transfusions

Game Android Application).
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2 HA3HAYEHMHME U OBJIACTHb IPUMEHEHUSA

2.1. HazHayeHue nporpamMmel

[Tporpamma npenctasisieT coboit 2D urpy, B KOTOpOH peaan30BBIBACTCA MaTeMaThyeckas 3aaadya
Ha TMepeIrBaHue KUAKOCTH MO COCyJIaM pa3HOro o0beMa Ui MOJTY4YEeHHUs 3alaHHOTO KOJIMYECTBa
JKUJKOCTU B OJJHOM M3 cOocyzoB. IIpaBuia He OrpaHUYUBAIOT MOSBJICHUE KUAKOCTH B COCYNaxX U3

BHEIITHET0 MCTOYHHKA, HO KXl COCYl OTPAaHUYEH CBOUM OOBEMOM.
[Ipennonaraercs, 4To OyAET peaTn30BaHO ABE OCHOBHBIX (DYHKIIUH I PUIOKECHUS:

pellleHne CYLIECTBYIOLIEH B NMPHJIOKEHUHU 337aud Ha NEPEMBaHUs C IIPOBEPKON KOPPEKTHOCTH

pelieHus;

IMMPOBEPKaA 3ala4r U3 BBOAUMBIX IMOJIb30BATCIICM 3HAYCHUH 00beMa COCYyIOB H KEJIaCMOT 0 o0Bema

Ha HAJIMYKUC PCHICHUA B COOTBCTCTBHUU C ITPpaBUIIAMU HepeHHBaHHﬁ.

[TpunoxeHnue npeaHa3sHAYSHO IS MTOJb30BaTeNe pa3HbIX BO3PACTOB HA MOOMIIBHOM YCTPOMCTBE.

Joctyn B IHTEpHET 17151 UTPBI HE TpedyeTcsl.
2.2. KpaTkasi XapaKTepucTHKA 00/1aCTH NPMMEHEeHHUS

Pa3pabaTpiBaeMblii IPOAYKT MpeaHA3HAueH JJIS JOCYTra, Pa3BUTHUS JIOTHKH U QITOPHUTMUYECKOTO
mpinuieHus. Ilpeamonaraemas moTpeOHOCTH oOycnmaBiMBaeTcsi TeM (PaKTOM, YTO Ha JAHHBIN
MOMEHT HET IPWIOXKECHUS, PpEealu3yIolero paccMaTpUBacMyl) MAaTEMaTHYECKyH 3azady.
[IpeiaraeMblie YpPOBHU MO3BOJISIOT MOJIB30BATENI0 OCBOUTH M MPOBEPUTH CIIOCOOBI NIEpETMBAHUI
MeXIy cocyfamu. Takyke NporpaMMy MOXKHO NPUMEHHUTH U IPOBEPKHU II0JIB30BATEIBCKOIO

YPOBHA HAa HAJIMYUC PCIICHUS.
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3 TEXHUYECKHE XAPAKTEPUCTHUKH

3.1. Onucanue MaTeMaTH4YeCKOM 3aa4¥ HA NepeJTHBAHUS

MaremaTnueckasi 3agadya Ha TMEpelMBaHMA - 3TO KJIaccHYeckas 3ajada, Hamboiee YacTo
BCTPEYAIOLIAACS Yy IKOJIbHUKOB MJIAIINX WU CPEAHUX Ki1accoB. OHAa OTHOCUTCS K YMCITy LIUPOKO
M3BECTHBIX I'OJIOBOJIOMOK. DTO CBSA3aHO TaK € C TEM, YTO TaKOM THUIN 3a7a4 HUMEET MHOTOBEKOBYIO
HCTOPHIO, HO BCE €IIle HE TepseT aKTyaJbHOCTH U B Haile BpeMs. OnHOM U3 Hanbosee cTapuHHBIX
M3BECTHBIX 3a7lad Ha IepenuBaHue sBisgercs 3agada Ilyaccoma. B Hauane 19 Beka oH
chopmympoBall Takyro 3amady: "UenoBek nMeeT B 00UOHKE 12 MUHT BUHA U XOYET OTMEPUTH
MOJIOBHMHY, HO Y HEro HET cocyla B 6 MUHT, HO €CTh JBa IyCTHIX cocyAa 00beMOM 5 U 8§ MHHT.
CmMmokeT 1 oH pasznenuts BUHO?". B uyTh Oosee coBpeMeHHOH (hopMynupoBke 3To 3By4HT: "Kak

U3 TIOJTHOTO COCY/1a EMKOCTBIO 1271 0OTMEPUTH 611, UCIIOINB3YS IBA IYCTHIX cocyia 00beMom 5 u 8i?".

B HACTOAIICEC BpCMA TAKHUC 3ada4ud BCTPCHANOTCA MNPAKTUUYCCKH B KaXXKIOM CGOpHI/IKe
MAaTEMAaTUUICCKHUX I'OJIOBOJIOMOK, HO CPpE€AH BCCX 3a/1a4 MOKHO BBIACIIUTH 06H_[I/Ie IMPpU3HAKH, KOTOPBIC

MO3BOJIAIOT PA3ACIUTh TAKHUC 3a/1a4X HA I'PYTIIIILI.

[lepBass knaccudpukamuss Oojee OYEBUAHAS — OTO KIACCUPHUKAIMA MO YUCITY COCYIOB IS
xuaKocTH. Cpeay MPOCMOTPEHHBIX 33/1a4 OBUIM BBIZICTICHBI 3aJ1a4M C JABYMS COCYAaMU U C TPeMs

COCyJJaMHU.

Bropas knmaccudukanus —onpenenseTcs 3aMKHYTOCTBbIO CHCTeMBl. B mepBom  ciryuae
paccMaTpuBaeTCs OTKpbITass CUCTEMA. 10 €CTh IIOMUMO HECKOJIBKHX COCYIOB CYILECTBYET
0eCKOHEUHBI HCTOYHHUK, B KOTOPOM MO>KHO HEOTPaHHYEHHO HaOMpaTh BOJY, a TAK)XKE CIIMBATh B
Hero BoJly. Bo BTopoM citydae cuctema 3aMKHyTa. TO 03HAYAET, UTO CUCTEMA OIPAaHUYEHA TOJIBKO
MUMEIOIIMMHUCS COCYJJaMH KOHKPETHOTO 00beMa U 00beMOM JKUAKOCTH, KOTOPOE IO YCIOBUIO €CTh

B OTUX COCYyHaX.

CamM nporecc nepenuBaHusi MEXIAY COCYAaMH OTPAaHUYEH CIIETYOIMMHU ITPaBUIIaAMHU:

- COCYJ OITyCTOILIAETCs 10 KOHIIA WK O HAIOJHEHUS COCY1a JUIsl IIEPEIUBaHMS;

- COCY/1 HaIlOJIHAETCS O KOHIIA WU 10 OIyCTOLIEHUS COCY/a, U3 KOTOPOIO HAJIUBAETCS KUIKOCTb.

OTO 3HAYMT, YTO, HAIIPUMEP, B OTKPHITONH CHCTEME MpPU HAMOJHEHHH COCy/la M3 OECKOHEYHOTO
UCTOYHMKA KOHEYHBIH pe3yJbTaT 3aBHCUT TOJBKO OT oObeMa HamoiHseMoro cocyna. Ilocme
HAMOJIHEHUS JaXe MPH HAJMYUU U3HAYAIbHO B COCYJle KaKOTO-TO 0ObeMa B UTOre cocya OyneT
3aIl0JTHEH MOJHOCTHIO. Tak e W MpH OIyCTOIIEHUH COCy/Aa B OECKOHEUHBIH UCTOYHUK. CKOJIBKO

ObI )KUIKOCTH HE OBIIO B COCY/I€ U3HAYAIBHO COCY OYJET MOTHOCTHIO OMyCTOIIEH.

[Tpu mepenmBaHUK MEXIY COCYIaMH MOSBISIOTCS OCTATKH B COCYAax 3a CYET pa3HUI] B 00beMax,
YTO U NIO3BOJISIET pEeIIaTh TaKue 3a1a4u. To eCTh IPU HAIIOJHEHUH BTOPOT'0 COCY/1a U3 IEPBOTO ECTh

JIBa BapUaHTA!
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- OCTaTOK JKUJIKOCTU B IIEPBOM COCYZ€ MEHbIIIE MM PaBEH CBOOOIHOMY 00BEMY BTOPOTO COCYHA.
Torma mepBblil COCy[| MOJHOCTBIO OIIyCTOIIAETCS, @ BTOPOM COCYJl HAIIOJHSAETCS POBHO HA TOT
00BeM, KOTOPHBIH ObLIT M3HAYAIBHO B IIEPBOM cocyze. [Ipumep: nepenrBanue U3 MoJIHOTO cocya Si
B IycTOM cocyn 811 mpuBeneT kK pacnpeneneHuto 01 B 5-IuTpoBoM cocyle U 51 B 8-IMTPOBOM

cocyne;

- OCTaTOK KUJAKOCTHU B IIEPBOM COCY i€ O0JIbIe CBOOOTHOTO 00BEMa BTOPOTO cocyaa. Tormaa BTopoid
COCYyJl TOJIHOCTBIO HAIOJIHACTCS, a TEPBBbIA COCYJ OIYCTOIIAETCS POBHO HAa OOBEM paBHBIN
CBOOOHOMY JI0 MeperBaHus 00beMy BTOporo cocyna. [Ipumep: nepennBanue U3 MOJIHOTO COCyia
81 mepenuTh BOLY B IMYCTOM COCYJ 5J1 NpUBEACT K paclpeieiicHHI0 371 B 8-JTUTPOBOM COCY/E,

BTOPOM COCYJI 3aII0JIHEH ITOJIHOCTBIO Ha 511

Torna u1st npuMepa perieHus moa00HoM 3aqaun paccMoTpuM 3anauay [lyaccona. [{ng HarmsnHocT!
peleHnsT BOCIIONIb3yeMCsl TaONUIel, Te CBEpXy YyKa3aHbl COCYZAbI, a HIDKE TabmuIla OcTaTKa

KUAKOCTU B KAXKXJAOM COCYAC MOCIIC KAXKAOTO ICPCINBaHUA:

12n 81 Sn
12 0 0
4 8 0
4 3 5
9 3 0
9 0 3
1 8 3
1 6 5
6 6 0

3.2. MaTremaTH4ecKoe pelieHue 3a1a4u

JIrobast MaTemMaTndeckas U TeM OoJiee JOrHuecKas 3ajada UMeeT HECKOJIbKO BapUaHTOB PEILCHHIA,
KOTOpbIE MOTYT BapbHpPOBATHCS IO CBOCH TPyAOEeMKOCTH M 3(PPEeKTUBHOCTH. PaccMmoTpum

HEKOTOPBIE U3 HUX, KOTOpPBIE OBUIN paCCMOTPEHBI B JAHHOMW 3aj1aue.

O4eBUIHO, UTO HanOOJIee N3BECTHBIN CITOCO0 peleHws TF000H 3a/1a4i — 3TO PelIeHHEe MoA00pOM
WIM TakkKe MOXXHO Ha3BaTb €ro METOAOM paccyxiaeHui[4]. JlelcTBUTENbHO, HCHOIb3Ys
MIOCJIEZI0BATEIbHBIE PACCYKIEHUS MOKHO MPUNTH K KAKOMY-TO PELIEHHIO JaHHOTO THIIA 3a/1a4, HO
CJIelyeT OTMETUTD, YTO TAKOW METOJ MOXET HE IPUBECTU K PEIICHUIO, TAK KAaK OCHOBAH TOJIBKO Ha

JIOTUKC KOHKPETHOT'O YCJIOBCKA B KOHerTHBIﬁ MOMCHT BpCMCHHU.
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MeTtony paccyxaeHuil OyJIeT COOTBETCTBOBATH emie u meron Tabnui[4]. Koneuno, Hanpumep B
3a1a4dec HyaCCOHa B Ka4CCTBC PCIICHHA IMPUBCACHA Ta6JII/ILIa, HO OCHOBHBIM OTJIMYHEM OT METOAA
paccyKIeHUH SBISETCS HArJsSAHOCTb, a He 3¢¢extuBHOCTh. [lo cyTm, Tabnuma sBusercs

rpadUYecKuM NPECTABICHUEM METOJIA PACCYKICHHIA.

Torna ams pereHust MOXeT MOJOWTH MeTo rpada Wi MeTo1 ojHoro nepedopa [2]. [lo cux nmop
TaKO€ pelIeHHe JJIs TAKOTO THIA 3a7ay BCETAa JOCTHraeT LENH, HO B TO K€ BPEMs 3TO OIHO M3
HanboJiee TPYIOEMKHX U BpeMs 3aTpaTHBIX PELICHUN JUIst J1t000i orudeckoit 3agaun. IlogooHoe
pemieHre OyJeT MPEACTaBIATh U3 ce0sl AepeBO, KaxkI0€ pa3BETBICHUE BEPIIMHBI TAKOTO JepeBa
MOYKET CO/IePKaTh OT OJITHOTO J0 1IecTH BeTBieHuH. [IoHATHO, YTO PU TaKOM BETBICHUU CIOKHO
3pPEKTUBHO PEUINTh 3a/ady, TaK KaKk HEM3BECTHO CKOJBKO CJIOEB JepeBa HOoTpedyercs A

peuieHusl.

WTOrOBBIM perieHueM AJsl IporpaMMbl ObUT BBIOpAH METO/ OWibspAa Wil napaiienorpamMma [4].
OTOT yHHMBEpCANbHBIA METOA [UIS pEIleHUs HEKOTOPBIX THUIIOB JIOTHYECKUX 3a1ady  ObLI

chopMyIHpOBaH elie B Hayaie mpouuioro Beka SAxosom [lepensmanom.

3a OCHOBY 3TOrO MeTo/a JIsl JaHHOW 3ajaun Oepercs mapaienorpaMm ¢ yrioMm 60 rpaaycoB u
CTOPOHAaMH PaBHBIMH OOBEMY JBYX MEHBIIUX COCYyAOB. TakuM o0Opazom, MO OJHOW U3 CTOPOH
napajiejgorpamMmma ¢ Tak HaspiBaeMoil Touku (0,0) 3amyckaeTcst Jiyd, KOTOPBIM COOTBETCTBEHHO
OyzeT oTpakaTbcs OT CTOPOH MapajiesorpaMMa. Tak Kak yroj MajgeHHus B TaKOM Cly4yae paBeH
YIIIy OTpaXXeHHMs, a MapajuienorpaMmm oepetcs ¢ yriioMm B 60 rpaaycoB, TO B pe3ysbTaTe OTPaKEHUS
ay4y OyAeT NmoOYepeqHO OTpakaTbCs OT Pa3iIMYHBIX CTOPOH mox yrioM B 60 rpaamycos. Jlyu
IIPOXOAMT I10 KaKOW-TO TPAEKTOPUU U BO3BPALIACTCS B HAYAJIBHYIO TOYKY, TaK KaK IPaBblid Kpau
JTyda MOJHUMAETCS C KaKJOU UTepalyet o napauiesiorpaMMy U B UTOTE MPHILEN Obl B BEPXHIOIO
TOYKY, YTO 03HAYaeT, YTO JI0 3TOr0 OH IPULIEI B IPAaBYI0 HUKHIOIO TOUKY, a 3HAUUT CIEAYIOLIUM
oTpaxkeHneM Bo3Bpauiaercs B Touky (0,0). [Ipumenenne 3Toro MmeToja K JaHHOH 3a7aue O3HA4YaeT,
YTO BCE TOYKH, B KOTOPBIE JIy4 IMOMaj JOCTHKUMBI B TAKOH 3aj1aue, OCTaJIbHbIE 00bEMBI ITOJIYYUTh

HCJIb34.

JlokaxkeM, 4TO TakoW METOJ AEHCTBUTEIBHO MOXKHO IPUMEHHUTH K TeKylled 3anade. IlycTs Mbl
ITyCKAaeM JIyd 10 MEHBIIEH CTOPOHE MapajljiesiorpaMmma. OT0 aHAJIOITMYHO HAIlOJHEHUIO MEHBLIETO
cocyna U3 OOJIBIIEro B CIIydae TPEeX COCYAOB WIM M3 OECKOHEYHOrO0 MCTOYHHUKA B CIyyae ABYX
COCYZIOB. 3aTeM IIpH OTPAXEHUM Mbl MPUXOJUM K HYJIIO 10 MEHbIIEH CTOPOHE M 3HAUYEHUIO Ha
OoublIell CTOpPOHE, paBHOMY [UIMHE MEHBIIEH CTOPOHBI. DTO AaHAJOTHMYHO TNEPEMBAHUIO U3
MEHBILIETO cocyZa B ocTaBiIMiics. [loBTOpeHHe 3TOM UTepary MPUBOAUT K TOMY, YTO OOJIBIIUI
COCY[I IIOJIHOCTBIO HAIOJHAETCS, @ B MEHBILEM OCTAeTCA KaKOW-TO OCTAaTOK, KOTOPBIM OTIUYEH OT
o0Bema 3Toro cocynaa. Cienyromiee OTpaxeHHe MoIyyaeTcs: apaieIbHbIM JUIMHHONW CTOPOHE, TO

€CThb aHAJIOTUYHO CIIMBAHHUIO OOJIBIIETO coCya. 3aTeM HauWHAaeTCs HOBBIM UK. Takum oOpazom,
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OTpa)XCHHUE JIyya OT CTOPOH MapauieliorpaMMa COOTBETCTBYET MEPEIMBAHHIO JKUIKOCTH MEXKIY
JIBYMSI COCyJaMU. 3HAYUT, €CIH JUIS METOJa IapajlieliorpaMMa He BBITOJHSICTCS IPOXOXKICHHE
TOYKA C KOOpIWHATaMHU (X, y), TO HEBO3MOXXHO IOJYYUTh OOBEMBI X M y B COCyIax,
COOTBETCTBYIOIIMX CTOPOHAM Tapajuiesniorpamma. OTINYue 3aMKHYTOMH CHCTEMBI C TPEMSI COCYIaMu
3/IeCh B TOM, YTO JIJIsl TAKOW CHCTEMBI Oy/IeT PElICHHUE 3a/1auu JaKe €CJIU JIyd He MPOXOAuT (X, ),
IJIe X WU y HY>KHBIH 00beM, TaK KaK KaXJoi Touke (a,b) COOTBETCTBYET 00BEM TPETHEro cocya

max - a - b, KOTOpbIif MOJKET OBITH PaBEH X WIIU Y.

Jns mpuMepa paccMOTPUM JBa cocyaa 371 W 51, B KOTOpble HYKHO HaOpath 4. Ilyckaem
JAy4(KpacHbI) MO MEHBIIEH CTOPOHE U CMOTPUM Ha €ro OoTpakeHue. Buaum, 4To Jyd MpHIET B

TOuKy (4,0), 3HaUUT MOKHO TAKMMHU COCYJITaMH OTMEPHTD 411.

—
b
Lo
=
Ln

Jlyis mpumepa, eciid Mbl BO3bMEM OJIMHAKOBBIE 0OBEMBI COCYJIOB WM KPaTHBIC IPYT APYTY, TO
HOJY4UTh Bce 00beMbI OyieT Henb3s. [1ycTh 3T0 Oyaer 3eieHsId JIyd Uis napajiesaorpaMMa 2 Ha
4, TO eCTh COOTBETCTBOBATH coCcyaam 21 u 4i1. VI3 prcyHKa MOHSATHO, YTO C TIOMOIIBIO TAKKX COCYI0B

HCBO3MOXHO OTMCPUTH 00BEMBI OTIIMYHEIE OT 3TUX COCYyHOB.
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3.3. AaropurMsl (pyHKIMOHHUPOBAHUS NPOrPaAMMBbI U ee MHTep(eiic

[Tporpamma BkItOHaeT B ce0st 9 pa3mUUHBIX SKpaHOB. DKpaHbl, coJepxkaliie B cede nHpopMaro
— 3TO JKpaHbl MPAaBUI U 00 aBTOpax. DKpaHbl C BEIOOPOM — 3TO TIaBHOE MEHIO, MEHIO BHIOOpPA
pekuMa UTpbl, MEHIO BEIOOPA YPOBHS peKrMa JIBYX COCY/I0B U MEHIO BBIOOpa YPOBHS peXUMa Tpex
cocy1oB. OCHOBHBIMU SIBJISIFOTCSI KpaHbl UTPOBOTO MO AJIS ABYX U JJISI TPEX COCYAOB, a TaKKe

9KpaH IMPOBCPKU MMOJIB30BATCILCKOTO YPOBHH.

Mexay STUMH DKpaHaMH OCYIIECTBIISAETCS HABUTALUS 10 COOTBETCTBYIOIIMM KHOmKam. U
IJIaBHOTO MEHIO MOXKHO TIONAacTh HA 3KpaH BbIOOpa peXMMa HUIPbhI, SKpaH MpaBWJI U 3KpaH 00
aBTopax. M3 okoH nmpaBmi1 ¥ 06 aBTOpPax MOYKHO MOMACTh TOJIBKO 0OPaTHO B TIIaBHOE MeHIO. 13 okHa
BbIOOpa pekMMa UTPHl MOXKHO MOIACTh B BHIOOP YPOBHEH COOTBETCTBYIOIEIO PEXKHMA, a TAKKe
00paTHO B INIaBHOE MEHIO. M3 OKOH BBIOOpA ypOBHEH TEKYIIETO peXUMa MOYKHO MOMACTh 0OpaTHO
B OKHO BBIOOpa pekuMa, MEepeuTH Ha UTPOBOM SKPaH COOTBETCTBYIOIIETO PEKUMA C BBIOpAaHHBIMU

YCJIOBUSIMU YPOBHS MJIM HA OKHO IIPOBEPKH I10JIb30BATEIBCKON 3a1a4U.

B okHe HUI'pOBOI'0 MOJIA € ABYMS COCYIdMU MOKHO BBaI/IMOI[ef/’ICTBOBaTL C ABYMsA BCApaMU 3aJaHHOT'O
06’beMa, KOTOPBIC H3HAYAJIBHO ITYCTBIC, a TaKXE C KHOIIKaMHW OIYCTOIIHMTbL W HAIIOJIHUTD.

COOTBETCTBEHHO JJISI 3TOTO OKHA PEAIM3YIOTCS CIEAYIOIINE aJTOPUTMBbI
- OIIyCTOLLIEHUE COCY/Ia;

- HAIOJIHEHUE COCY/1a;

- IEPENIMBAHUE MEXKIY COCYIaMU;

[lepenuBanue MeXIy COCylaMHU CPaBHHBAaET OOBEM OCTABIICHCS >KUAKOCTH MEPBOTO COCYyAa CO
CBOOOJHBIM 00BEMOM BTOPOTO COCYy/Aa. 3aT€M B COOTBETCTBUHU C NPABWIIOM HIPbHI IEPEINBACT
BO3MOHBIH 00BEM JKUAKOCTH. J[JIst 3TOr0 cpaBHUBAIOTCS CBOOOAHBIN 00BbEM U OCTATOK B MEPBOM
cocyne. Ecnu ocratok GoJbliie, TO BTOPOH COCYA 3alOJHSIETCS TMOJHOCTBIO, a B IEPBOM OCTAETCS
Pa3HOCTh MEX/1y OCTaTKOM M cBOOOIHBIM 00BbeMoM. Eciin ocTaTok paBeH CBOOOJHOMY 00BEMY, TO
BTOPOM COCYyJ IOJHOCTBIO HAIIOJIHSAETCS, a IIEpBBIA IIOJIHOCTBIO oOlrycromaercs. Ecim ke
cBOOOJIHBINH 00BEM OOJIBIIIE, TO MEPBBIA COCY/ OMYCTOLIAETCS MMOTHOCTHIO, @ BTOPON HATOIHAETCS

Ha BECTb OCTATOK.

Tak paccMOTpUM IpUMEp MEpeMBaHUs U3 3all0JIHEHHOTO 871 Belpa B OMYCTOLIEHHOE 311 BEIpO.
CBoOonnslii 066eM B 311 Beape paBeH 3. OctaTok B 811 Beape paBeH 8. 3HAYUT OCTATOK OoJIblIe
cBoboaHOrO 00Bema. 1o ycrmoBuio B TakoM ciydae 371 BEIpO 3amMoOJHSAETCS MOTHOCTBHIO, a B 81
OCTaeTcss Pa3HOCTh MEXKIY CBOOOJHBIM O0BEMOM U OCTaTkoM, To ecTh 8-3 = 5m. Ilpu
OCYIIIECTBIIGHUU 3TOTO JEHCTBUS H300pakeHUs BeAep TaKKe OOHOBWINCH HAa HEOOXOIMMBIE

00BEMEL
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18394 © il D @ # 18:394 ©

MNepenuBaHus MNepenuBaHus

B oxkne ¢ TpEMA COCydaMU COOTBECTCTBCHHO PC€aIM30BaH TOJIBKO AJITOPHUTM IMCPCIIMBAHUA MCIKIY

coCyaaMu.
B okne MIPOBCPKU PCATIM30BAHBI:

- AJITOPUTM IIPOBCPKH JIA OTKpLITOﬁ CUCTCMBI U3 JIBYX COCYJIOB, KOTOpBIfI peain3yeT MCTOA

napajuiesiorpaMma U3 MaTeéMaTU4eCcKOro pelieHus 3a1auH;
J1st 3TOrO UCIIONIb3yEM TaKOH alrOPUTM:

1) HamonusieM mycToe MeHbIlee Beapo;

2) IlepenuBaem U3 HETO BOIY IO MpaBUJIaM MEPETUBAHUI B OOJIbIIEE BEIPO;
3) Ecau Gonbliiee BeIpo HAMOIHUIOCH, TO OITyCTOILIAEM €T0;

4) IlepennBaeM OCTaTOK U3 MEHBIIETO Beapa B OOJIbIIEE;

5) BosBpariaemcst B Ha4alio alropuTMa.

ANTOpPHUTM 3aKaHIMBAETCSI, KOTJ]a 00BEM B OTHOM U3 BEep paBEH HE0OX0TUMOMY 00bEeMY WIIH €CITU

00beM 000HX COCY/IOB CTall paBEH HYJIIO.

- QJITOPUTM IPOBEPKU JJIs 3aAMKHYTON CUCTEMBI U3 TPEX COCYA0B, KOTOPBIH TaK XKe peaanu3yeT METOA
napajjieiorpaMMa, HO OTpaHMYMBACT €ro M3-3a CUTYalluH, KOIJa CyMMapHbBIH O0BEM ABYX

MEHBIIUX COCYJIOB MPEBOCXOAUT 00BEM OOJBIIETO COCYya.

HpI/I TAKOM YCJIOBHHU ITOBTOPACM aJITOPUTM ABYX COCYJOB IIPU YCJIOBHUHU, UTO HA 1 mare IpOBEPACM,

4TO0 00BEM OCTATKa CaMOro OOJIBIIOTO BCIpa GOHLHIC, 4YCM MCHBIICC BCAPO MHAYC MECPCIINBACM B
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MCHBIICC BEAPO IMOJIHOCTHIO OCTATOK CaMOro 0OJIBIIIOrO BEapa.

Taxoke aJrOpUTM 3aBepIIAeTCs MPU YCIOBUH, YTO PAa3HOCTh 00bEMa CaMoro OOJIBIIOTO COCyAa U

CYMMapHOTo o0beMa JBYX JPYTHX paBHA HEOOXOAMMOMY 00bEMY.
3.4. Bb10op TeXHMYECKHX M IPOTPAMMHBIX CPE/ICTB

Jns  ynoOHOro  MCHOJNB30BAHUS  HPOTPaMMBl U KOPPEKTHOTO  (YHKIIMOHUPOBAHUS

PEKOMEHI0BAaHHBIE NTapaMeTpPhbl YCTPOUCTBA!

- He menee 300 Mb cBo6oHOTO POCTPAHCTBA;

- cucrema Android ¢ Bepcueii He Hmxe Android8.0 Oreo;
- paspereHue 3xpana okoiso 2340x1080.

st pa3paboTku OblH ncnonb3oBanbl JetBrainsIntelliJ Idea.2020.2.1 u AndroidStudio.4.1.3.
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4 OXKMIAEMBIE TEXHUKO-9KOHOMMNYECKHUE TIOKA3ATEJIN

Pa3pabatbiBaeMblii TPOIYKT MPEAHA3HAUCH JJISl TOCYTa, PA3BUTHS JIOTHKU U aITOPUTMUIECKOTO
meinuieHus. [Ipeamonaraemasi moTpeOHOCTh 00yclIaBIUBaeTCs TeM (AaKTOM, YTO Ha JIaHHBIHA
MOMEHT HET MPHUIOXKEHHUS, PEAM3YIONIET0 pPAacCMaTPUBACMYI0 MAaTeMaTHYECKYHO 3ajady.
[Toatomy mporpamma OyaeT WHTEPECHA KAk JIFOISIM, KOTOPhIE XOTAT MOMPOOOBATh HAYYHTHCS
pelIaTh 3Ty HECIOKHYI0 MaTEMaTHYECKYIO 3a/1a4y, HO MIPH 3TOM Iu(poBasi BEpcus He TpedyeT
OT HHX BeJIEHUS] COOCTBEHHBIX 3aMKCEH PEIICHHUS, 2 HATJISTHO PECTABIISIET TEKYIEe COCTOSTHHE
cocynoB. Takxke NPUIOKEHHE MOXKET OBITh WHTEPECHO CO3MATEeNsIM TaKHX 3a7ad, TaKk Kak
MO3BOJIUT TOJNYYUTh YCIOBHUS 3aqadud 0e3 HeoOXoauMocTH pemarh ee. He ObuTo HaiimeHo
CYIIECTBYIOIIMX  aHajoroB.  Pa3pabaTbiBaeMoe  TPUIOKEHUE  SBISCTCS  pPEUICHHE

MaTeMaTHYeCKOH 3a7auu, sl KOTOPOU HET MU(POBBIX BEPCHIA.
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Hpunaoxenne 1

Tab6auna 1. Tadbauna ¢ onucanueM KJIaccoB M UX PYHKIMOHAJIbHBIM Ha3HAYCHHEM

Kunace Ha3nauyenue
MainActivity Knacc rimaBHOro skpasa, 3agaeT HaBUTaLMIO JIJIs TJITABHOTO MEHIO
rules Kitacc okHa nmpaBuJ1, COAEP>KUT HABUTAIUIO K TJIABHOMY MEHIO
authors Kitacc okHa aBTOpOB, COJIEPKUT HABUTALMIO K TJIABHOMY MEHIO
choosing Kitacc Beibopa pexxuma urpbl
choose2 Kitacc Be1OOpa ypoBHS It pesKUMa UTPhI C IBYMS COCYIaMH
choose3 Kitacc BeiOOpa ypoBHsI 11 peKrMMa UTPBI C TPEMsI COCYIaMH
game?2 OCHOBHOM KJ1acc, ONMHUCHIBAIOIINNA aJITOPUTM UTPHI C IBYMS COCYTaMH
game3 OCHOBHOH KJ1acc, ONUCBIBAIOIIUN aJITOPUTM UI'PBI C TPEMSI COCYAaMHU
Check OCHOBHOM KJ1acc, ONMHMCHIBAIOIINMA aJITOPUTM MPOBEPKHU BBEACHHOTO yCIOBUS
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Ipunaoxenue 2

Onucanue u PyHKIMOHAIbHOE ONMCAHUE METOA0B

Tabauna 2. Onucanue MeTo0B KJacca MainActivity

Nmsa Moaudukarop | Tumn ApryMeHThI Haznauenue
noctyna
onCreate protected  |void Bundle Co3nanne OKHA TJIABHOT'O MEHIO
savedInstanceState
onClickRules public void View v [Tepexona kK OKHY TIpaBUI
onClickAuthors public void View v [Tepexoxa Kk OKHY aBTOPOB
onClickPlay public void View v [Tepexon k OKHY BbIOOpa pexXxuMa

Taoauna 3. Onucanue MeToa0B KJacca rules

Nmsa Moaudukarop | Tumn ApryMeHThI Haznauenue
JOCTyTIa
onCreate protected  |void Bundle Co3pnanue OKHa MPaBUII
savedInstanceState
onClickBack public void View v [Tepexon K TJIaBHOMY MEHIO

Taoauua 4. Onucanue MeToa0B KJjaacca authors

Nmsa Moaudukarop | Tumn ApryMeHTbI Haznauenue
noctyna
onCreate protected  |void Bundle Co3nanue okHa 00 aBTOpax
savedInstanceState
onClickBack public void View v [Tepexon K TIaBHOMY MEHIO

Tab6auna 5. Onucanue MeTo0B KJacca choosing

Nmsa Moaudukarop | Tumn ApryMeHTbI Haznauenue
JOCTyTIa
onCreate protected  |void Bundle Co3nanue okHa BbIOOpa pexuma
savedInstanceState WUTPBI
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onClickBack public void View v [Tepexon K TJIaBHOMY MEHIO
onClickTwo public void View v ITepexona kK OKHY BBIOOpa YPOBHS
peXuMa JIByX COCYIOB
onClickThree public void View v ITepexona kK OKHY BBIOOpaA YPOBHS
peXHMa TpeX COCy/I0B
Tabauna 6. Onucanue meToa0B Kiacca choose2
Nmsa Moaudukarop | Tumn ApryMeHThI Haznauenue
noctyna
onCreate protected  |void Bundle Co3pnanue okHa BBIOOpa YPOBHS B
savedInstanceState pexuMe IByX COCYyI0B
onClickBack public void View v ITepexon kK OKHY BbIOOpa pexxuMa
UTPBI
onClickPlay1 public void View v [Tepexoa K UTPOBOMY OKHY
MIEPBOTO YPOBHS PEKUMA JIBYX
COCYI0B
onClickPlay2 public void View v [Tepexoa K UTPOBOMY OKHY
BTOPOT'O YPOBHSI peXXUMa JABYX
COCYI0B
onClickPlay3 public void View v [Tepexoa K UTPOBOMY OKHY
TPETHETO YPOBHS PEXKHMa JIBYX
COCYI0B
onClickPlay4 public void View v [Tepexon K OKHY IPOBEPKHU
YCIIOBUH peXHMa IBYX COCYIOB
Tabiauna 7. Onucanue meToaoB Kjiaacca choose3
Nmsa Momuduxarop | Tum ApryMeHThI Ha3snauenue
noctyna
onCreate protected  |void Bundle Co3nanue okHa BbIOOpa YPOBHS B
savedInstanceState pEeXHME TPEX COCYI0B
onClickBack public void View v ITepexon kK OKHY BbIOOpa pexxuMa

UT'PBI
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onClickPlay1 public void View v [lepexo K UTPOBOMY OKHY MEPBOIO
YPOBHS peXUMa TPEX COCYI0B U
repeaada yCJaoBUN ypOBHS
onClickPlay2 public void View v [lepexon kK UITPOBOMY OKHY BTOPOTO
YPOBHS peXUMa TPEX COCYI0B U
repeaada yCJaoBUN ypOBHS
onClickPlay3 public void View v [Tepexoa K UTPOBOMY OKHY
TPETHETO YPOBHS pEKHUMa TPex
COCYJOB M Iepenaya yCiI0BUU
YPOBHS
onClickPlay4 public void View v [lepexol K OKHY IPOBEPKH YCIOBUH
pexXrMa Tpex CoCyJI0B
Tabauna 8. Onucanue MeToA0B KJlacca game2
Nmsa Moaudukarop | Tumn ApryMeHTbI Haznauenue
JOCTyTIa
onCreate protected  |void Bundle Co3pgaHue UrpoBoro OKHa B
savedInstanceState| pexxnmMe IByX COCYJIOB U 3aJaHueE
0a30BBIX IEPEMEHHBIX 110
nepejaHHOMY YCIIOBHUIO YPOBHS
onClickBack public void View v [lepexoa K OKHY BBIOOpA YPOBHS B
peXrMe JIBYyX COCYJIOB
onClickSmallBucket public void View v Peakius Ha Ha)kKaTue KHOTIKU
MaJioro Beapa
onClickBigBucket public void View v Peakius Ha Ha)KaTue KHOTIKU
0OJIBITIOTO BEapa
onClickFull public void View v Peakius Ha Ha)kKaTue KHOTIKHU
OMYyCTOIIUTD
onClickEmpty public void View v Peakius Ha Ha)kKaTue KHOTIKHU
HATOJIHUTh
transfuse public void - AJTOpUTM TIEepeuBaHus
end public void - 3aBeplieHrne ypOBHS




19
RU.17701729.05.03-01 81 01-1

Tabanua 9. Onucanue MeTOI0B KJiacca game3

Nmsa Moaudukarop | Tumn ApryMeHThI Haznauenue
noctyna
onCreate protected  |void Bundle Co3pgaHue UrpoBoro OKHa B
savedInstanceState| pexuMe Tpex COCy/IOB U 3aJlaHue
0a30BBIX IEPEMEHHBIX 110
NepeIaHHOMY YCJIOBHIO YPOBHS
onClickBack public void View v [lepexoa K OKHY BBIOOpA YPOBHS B
peXrMe TPeX COCYJIOB
onClickSmallBucket public void View v Peakius Ha Ha)kKaTue KHOTIKHU
MaJjoro Beapa
onClickMediumBucket public void View v Peakius Ha Ha)KaTue KHOTIKU
CpeaHero Beapa
onClickBigBucket public void View v Peakius Ha Ha)KaTue KHOTIKU
0OJIBITIOTO BEapa
transfuse public void - AJTOpUTM TIEepeuBaHus
end public void - 3aBeplieHrne ypOBHS
Tab6auna 10. Onucanue meroaoB kiaacca Check
Nmsa Moaudukarop | Tumn ApryMeHThI Haznauenue
noctyna
onCreate protected  |void Bundle Co3nanue oKHa NMpoBepKe B
savedInstanceState| pexxume BHIOpaHHOM IIPH BBIOOpE
MIPOBEPKHU
onClickBack public void View v ITepexon Kk OKHY BbIOOpa pexxuMa
UTPBI
onClickCheck public void View v Peakuust Ha Ha)kaTUE KHOTIKU
IIPOBEPUTH U 3aITYCK MPOBEPKHU
BBEJICHHBIX YCJIIOBUM
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JINCT PETUCTPAIIUA U3MEHEHUM
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