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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. ITIK-1 CnocoOeH oCyIecTBIATh MPOSKTUPOBAHUE BBIYMCIUTEIbHBIX KOMILIEKCOB U CUCTEM,
BKJTI0Yas pa3pabOTKy anmnapaTHOTo, IPOrPaMMHOT0 00ECIIeYeHus], CHCTEMHYIO HHTETPAIIO, BBOJI
B DKCILIyaTalHIo
NJI-1 JleMoHCTpUpPYET 3HAHUE NIPUHIUIIOB ITPOEKTHpOoBaHUsI DBM, MUKPOIIPOLIECCOPHBIX
CUCTEM U BBIYHACIUTEIBHBIX CUCTEM

1 BKIIFOYACT:
JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

Dopma peanuzanuu: 3aniuTa 3aaaHUs
1. 3amuTa nabopatopHoi pabOTHI O TEME BBICOKOTOUYHBIX BhIYHcIeHui (Jlabopatophas
pabora)
2. 3amuTa 1abopaTOpHOU pabOTHI IO TeME BBIYUCIUTEIbHbBIC aHOMAJIMH B aITOPUTMAax
BBIYHCIUTENBbHON TeomeTpun (JIabopatopHas pabota)
3. 3amuTa 1abopaTopHOi pabOTHI O TEME UCCIeI0BaHUE MPUHIIUTIOB MTOCTPOCHUS
pacrpeieIeHHON CUCTEMBI BUPTYalIbHOUM peanbHOCTH (JIabopaTopHas paboTa)
4. 3amura 1abopaTopHOM paboThI IO TeMe Moy sApHOi apudmetuku (Jlaboparopnas
pabora)
5. PazpaboTaTh mporpammy Aiisi peaau3alii BBICOKOTOUHBIX Beuucienuii (PacuerHo-
rpaduueckas padoTa)

BPC aucuunjavHbl

2 cemectp
Beca KOHTpOJIBHBIX MepONIpUsATHiL, %
PasieN AMCIHILIHHbI Nunexc KM- | KM- | KM- | KM- | KM-

KM: 1 2 3 4 3)
Cpok KM: 3 7 11 14 16

JlocTuxkeHus B pa3BUTUH COBPEMEHHBIX KOMIIBIOTEPHBIX

CpEeACTB

JlocTnxkeHus B pa3BUTUH COBPEMEHHBIX KOMIIBIOTEPHBIX + +

CpEeACTB

HoBble 001acTi BO3MOXKHBIX MPUITOKEHHH

HoBble 001acTi BO3MOXKHBIX MPUITOKEHHH +

[Tpobnema uckIOueHHs OINOOK OKPYTICHHUS U TTOAXO0/IbI

K €€ PELICHUIO

[Tpobnema ucKIIOUEHMs OINOOK OKPYTICHHUS U TTOAXO0/IbI + 4

K €€ PELICHUIO




3amaun CHHTE3a TPEXMEPHBIX U300PAKESHUM ¢
VCKJIIOUCHUEM aHOMAJIUI

3amaun CHHTE3a TPEXMEPHBIX U300PAKECHUM C
UCKJIIOYEHNEM aHOMAJIUN

ITpoOnema co3iaHus pacpeeIeHHbIX CHCTEM
BUPTYAJIbHOU PEAIIbHOCTH

[Tpobnema co3anus pactpeieICHHBIX CHCTEM
BUPTYaJIbHON PeabHOCTU

MammHHOe 00y4eHne KaK MepCreKTUBHOE HAaIlPaBJICHHE
OpraHu3alluy BBIYHCICHUI

MammHHOe 00y4eHne KaK MepCreKTUBHOE HAallPaBJICHNE
OpraHu3alluy BBIYHCICHUI

Bec KM:

20

20

30

20

10

$O061as yacte/[I1s1 MPOMEXKYTOUHOM arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
[1K-1 UA-1nk1  JemoHcTpupyer | 3HaTh: 3amuTa 1a00paTopHO pabOTHI IO TeMe BHICOKOTOYHBIX BEIUYUCIICHHUHA
3HaHHUE MIPUHITAIIOB | BO3MOYKHOCTH (JTaboparopnas paboTa)
IIPOEKTUPOBAHUS OBM, | HETpaAULIMOHHBIX CUCTEM 3amuTa 1a00paTopHO PabOTHI IO TEME BEIYMCIINTEIbHBIE aHOMAIIUHU B
MUKPOIIPOIIECCOPHBIX CUMCTICHHS JIJIS pean3aliyl | aJifOPUTMaxX BHIYUCIUTENbHOM reomeTpu (JlaboparopHas padorta)

CHUCTEM U BBIYUCIUTCIBHBIX
CHUCTEM

BBICOKOTOYHBIX BBIYHCIICHHH
METOJIOB ONITUMHU3ALIUU U
YMEHHE MTPUMCHSITH UX TIPU
pelIeHnuu 3a1ad
npodeccrnoHaIbHOM
NeSTeNbHOCTH
CYIIECTBYIOIINE METOIBI
aHaJlM3a HaKOIUJICHUS
OLIMOOK OKPYTJICHUS

YMeTs:

0OHapyXUBaTh CUTYyaIUH
KaTtacTpo(UuecKoil morepu
TOYHOCTH TP BBIYHCICHUSIX
C IJIABAKOLIEH TOYKOU
MPUMEHSTh OMOINOTEKH
BBICOKOTOYHBIX BBIYHCIICHUI
pa3zpabaThIBaTh
pacnpe/eneHHbIe
WH()OPMAITMOHHBIC CUCTEMBI

3amuTa 1a00paTopHO PadOTHI IO TEME MOYJISIPHON apru(PMETHKN
(JTaboparopnas paboTa)

3amuTa JiabopaTopHO PabOTHI IO TEME MCCIIST0BAHNE IPUHIIUIIOB
MOCTPOCHHMSI PACIIPEICIICHHON CHCTEMbI BUPTYaIbHON pealbHOCTH
(JTaboparopnas padoTta)

Pazpabotars nporpaMmy Ui peaan3alnnuy BbICOKOTOUHBIX BBIYUCICHUIN
(PacuetHo-rpaduueckas padota)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. 3amuTa J1a6opaTopHoii padoThl 110 TeMe BHICOKOTOYHBIX BbIYH CJIEHUI

®opMbl peaau3anmnu: 3aiuTa 3a1aHus

Tun KoHTPOILHOT0 MeponpusitTus: Jlaboparopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHnsi KOHTPOJBLHOTO Meponpusitusi: [I[poBoAUTCS B KOMIIBIOTEPHOM KJlacce,
Bpems 45 MUH

Kpartkoe cogep:kanue 3a1aHuA:
Hanucats nporpammsl B cpefe nporpammupoBanusi Delphi asist BerunciaeHus: CKaispHOTO
NPOM3BEACHUS IBYX 3aJaHHBIX BEKTOPOB C MCIIOJIb30BAaHUEM CTAaHIAPTHBIX apu(PMETHIECKUX
orepanuii, a Takxke, ¢ IpUMEeHeHneM (QYHKIUN OUOIMOTEKU MOYIIPHON aprU(PMETHKH.
HccnenoBaTh 3aBHCHMOCTH TTOTPEITHOCTH BHIYHUCIICHUS 3HAUECHUS 3aIaHHON (DYHKIIUU OT
MIEPEMEHHBIX 0 U [} IPU UCIIOJIB30BaHUU MIEpeMEHHBIX THMa single u extended s3bika
nporpammupoBanus Object Pascal, a Takke, mpy BEIYMCICHHUSX C UCIIOIB30BaHUEM (DYHKIIHN U
tunoB oubnuotexku MPArith package, peanu3zyrorieil BBICOKOTOUHbIE BBIYUCIECHUS C
NPUMEHEHHEM MOIYISAPHON apu(METHKH

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: BO3MOKHOCTH 1.Yem oOBsACHSIETCS TOTEPSI TOYHOCTH TIPH BBIUUCIICHUN

HETPaJUIIMOHHBIX CHCTEM CKJIIPHOTO IIPOU3BEICHUS BEKTOPOB IIPH PA3THYHBIX

CUMCIIEHUS A peaju3aluuu anb(a u 6era ?

BBICOKOTOYHBIX BBEIYMCICHUI 2.B kakux cuTyanusix IpoUCXOAUT pe3Kas MoTeps
TOYHOCTH KOMITHIOTEPHBIX BBHIYMCIICHUI C TIJIaBAOIIEH
TOYKOM?

YMeTb: OOHapyXuBaTh CUTYyaIlUU 1.IlpuBenute mpuMep MOTEPU TOYHOCTHU TIPU

KaTacTpo(uyecKoit MOTEPH BBIYMCJICHHSIX C YHCIIAMH C IJIaBaIONICH TOYKO# CHIIBHO

TOYHOCTU TIPM BBIYUCICHUSX C OTJIMYAIOIIUECS JIPYT OT Jpyra Mo BelInuruHe?

MJIaBaromiey TOUKOoM

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BEME WIIM BBITTOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoneHus snanus: OueHkKa "XopoIo" BEICTABISIETCS €CIH
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 3a]1a9

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka "yI0BIEeTBOPUTENIBHO" BHICTABIISAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyTOBICTBOPUTEIIHHO" BEICTABIISCTCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIIECTBEHHO HE BBIMOJHEHO




KM-2. 3ammTa 1a6opaTopHoii padoThl 10 TeMe BHIYUCIUTEIbHbIe AHOMAJIMU B
AJITOPUTMAX BBIYMCIUTEIbHON reoMeTpuu

®opMbl peaau3anuu: 3aiinTa 3a1aHus

Tun KoHTPOILHOTO MeponpusiTus: Jlaboparopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHnsi KOHTPOJBLHOTO Meponpusitusi: [I[poBoAUTCS B KOMIIBIOTEPHOM KJlacce,
Bpems 45 MUH

Kpartkoe cogep:xkanue 3aiaHuA:
B nannoit pabote 6puragam OyaeT NpeioxKeHO UCCIeA0BATh CeIYIOUIIe alrOPUTMBIL: 1)
QITOPUTM HOCTPOCHHUS BBIITYKJION 000JIOUKH — aJITOPUTM «YHMAKOBKH IOAAPKAY; 2) «OBICTPHI»
ITOPUTM TIOCTPOCHUS BhIyKION 0000ukH («quick hully); 3) anroputm nepecedenus aByx
BBIITYKJIBIX MHOTOYTOJIbHUKOB; 4) MHKPEMEHTAIBHBIN aJlTOPUTM IMIOCTPOCHUS TPHAHT YIS IIUH
Henone.
BapuanTs! 3ajanus npuUBEICHBI HUXKE B (hopMmaTe:
Bapuant Ums daiina npoexra Mms daiina, cogepxaiiero anroputm
1 v1 Convex_giftwrap.vcproj convex_giftwrap.h
2 v2_Convex_ghull.vcproj convex_ghull.h
3 v3_PolygonCross.vcproj polygoncross.h
4 v4 Delaunay_incr.vcproj delaunay.h
3a/laHue COCTOUT U3 CIEAYIOIIMX ITYHKTOB:
1) BeiOpaTh anroput™ B COOTBETCTBUHU C BAPUAHTOM 33/1aHUE COCTOUT U3 CIEAYIOLTUX
yHKTOB:
1) BeiOpaTh anroput™ B COOTBETCTBUU C BAPUAHTOM 33/IaHHUS.
2) U3yuuTh 3a/1laHHBIN aJrOpPUTM.
3) CkoMnuIMpoBaTh UMEIOIINICS aIrOPUTM C mapameTpom tuma double.
4) 3anycTUTh aITOPUTM Ha HAOOpE aHHBIX, PE3yNbTAT AJI1 KOTOPOTO U3BECTEH, YOSAUTHCS B
NPaBUIBHOCTU PaOOTHI AITOPUTMA.
5) ITogo6paTh HAOOP MCXOAHBIX TaHHBIX, JISI KOTOPBIX 33/IaHHBINA aJITOPUTM JTAET HEBEPHBIH
pe3ynbTaT (P UCIOIb30BaHUK TUTIA AaHHBIX float miu double).
OO0paruTe BHIMaHUE HA TO, YTO UCXOIHBIC JAHHBIE JTOJDKHBI OBITH TOYHO TPEJICTAaBUMBI B
dopmare double (mnu float, eciin anHomanus reHepupyercs i GyHKINUH, UCIIOIB3YIOIIEH 3TOT
THUII JAHHBIX).
6) CxoMnuaMpoBath aIropuT™ ¢ Tunom Rational. 3amycTuts ero ¢ o6oumu Habopamu
BXOJIHBIX JaHHBIX.
CpaBHMTb NOJTY4YEHHBIE PE3YJIbTAThI C Pe3yIbTaTaMH, NOJYYEHHBIMU IIPU UCTIOJIb30BAaHUH
BBIYHCIICHU C MJIaBAIONIEH 3amsATOM (MyHKTHI 4 U 5 3a/1aHus).
7) Cxomnunuposats anroput™ ¢ TunioM ErrorControlled. 3amyctuts ero ¢ o6oumu Habopamu
BXOJIHBIX JaHHBIX.
CpaBHMTB NOJTY4YEHHBIE PE3YJIbTATHI C Pe3yIbTaTaMH, NOJYYEHHBIMU IIPU UCTIOJIb30BAaHUH
BBIYHCIICHUN C TIJIABAIOIICH 3amsATOM (MyHKTHI 4 U 5 3a/1aHus).
8) CrenepupoBath Hab0p HaHHBIX (opsiaka 1000 Touek), 3amyCcTUTh JJI HETO BCE peann3aiuu
anroputMa (ucrnonb3ytomue Tunsl float, double, Rational, ErrorControlled) M3meputs Bpems
UX BBITOJIHEHUS

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: METOJOB ONTHUMH3AIIUU U 1.Yem ortnnyaercs tum ErrorControlled ot tuna
YMEHUE TNPUMEHATh UX IpH Rational?

peIIeHIN 3a7a4

po(hecCHOHANBLHOM e TeNbHOCTH




VYMmeTh:

MPUMEHATh OMOTUOTEKH 1.CpaBHUTE 110 CKOPOCTH BBIYMCIICHHUI HA TIPUMEpE

BBICOKOTOYHBIX BBIUMCIICHHH HCCIICAYCMOI'0 aJirOpuTMa KaKoM U3 TUIIOB 6LICTpee

OIPECACIIICTCA KOHEYHBIN pe3yjibTaT

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10

Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUe

BBIIIOJIHEHO B IOJIHOM 00bEME HMJIH BBIIOJIHEHO NpEeUMylICCTBCHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60

Onucanue xapakmepucmuku btnoanenus 3uanus. OueHka "Xopomo" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 50

Onucanue xapaxmepucmuxu evinonnenus snanus: OneHkKa "yI0OBIETBOPUTEILHO" BEICTaBIAETCS
p P

€CJIM 3aJaHNC NPCUMYIICCTBCHHO BBIIIOJIHCHO

Oyenka: 2

Onucanue xapakxmepucmuxu evinoanenus sHanusa: OneHKa "Hey10BIETBOPUTENIbHO" BBICTABIISAETCS

€CJIN 3aJaHNEC BBINNOJIHECHO HEBCPHO UJIN ITPEUMYIICCTBEHHO HE BBIITIOJIHCHO

KM-3. 3amuTa 1a6opaTopHoii padoThl MO TeMe MOAYJISPHOI apugMeTHKH

®opmbl peaju3anum: 3anIuTa 3a1aHus

Tun koHTpoBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec koutposabHoro meponpusitust B BPC: 30

IIpoueaypa npoBeneHusi KOHTPOJbLHOTO MeponpusiTusi: [IpoBOIUTCS B KOMITBIOTEPHOM KJ1acce,
Bpems 45 MUH

Kpartkoe cogep:xanue 3aganus:
3aganue 1.

1.

Pazpaborats nporpammy Jij1sl peasiu3aiiy BEIYUCICHUN ¢ UCKIIFOYEHHEM OITHOO0K

OKPYIJIEHUS 10 HECKOJIBKUM MOJYJISIM TI0 CXEME NTPUBEACHHON B TEOPETUYECKON YacTH, ¢ 3
apu@meTnuecKUMH onepanusmMu. PeannzoBate npsMoe 1 00paTHOE TPeoOpa3oBaHNUE YHCET
Buza (1) B MO3UIIMOHHYIO CUCTEMY CUMCIIEHUsI BHYTpHU Kiacca. [IpoBeputs paboty sToi
IIPOrpaMMbl Ha IPUMEPE BBINOJIHEHUS apu(PMETUUECKUX onepanuii ¢ unciaamu suaa (1)
3aganue 2.

2.

Pemmuts 3aaa4y MocCjI€a0oBaTCJIbHO HA OAHOM KOMIIBIOTEPEC MO0 HECKOJIBKUM MOIYJISIM.

Bapmuanr 1.

Haiiti cymmy N ciiydaifHBIX MTOJIOKUTETBHBIX Apo0ei Y KOTOPBIX CTETIEHb 3HAMEHATEIS
U3MEHAETCS B HEKOTOPOM JMAIla30HE U YUCIIUTEIb CIy4allHOE YHUCIIO, IIPUHAJTICKALLEEe
HEKOTOpPOMY Auana3ony. Jljist 3ToM 3a1aum onpeaenuTh KaKoi MaKCUMaIbHO BO3MOXKHBIN 11O
BEJIMYMHE YUCIIUTENb U 3HAMEHATelb APOOH BO3MOKEH M UCXO/1 U3 3TOM 1podu U BHIOpAThH
MOJYJIH

Bapuanr 2.

Haiitn ckansipHOE pon3BEeAEHHUE IBYX BEKTOPOB ¢ N KOOpJAMHATaMH, KaKJ1as U3 KOTOPBIX
MOJIOKHUTEIIbHAS CITydaiiHast JpoOb y KOTOPBIX CTENEHb 3HAMEHATENsI U3MEHSIETCSI B HEKOTOPOM
JUana3oHe U YUCIUTENb CIIy4aiiHOEe YHCII0, IPUHAUIeKAIIEEe HEKOTOPOMY AHana3ony. [l
JTOU 3a7ja4M OIIPEAEIIUTh KAKOM MaKCUMAJIbHO BO3MOYKHBIH I10 BEJIMYUHE YUCIIUTEIDb U
3HaMEeHaTeNb IPOOH BO3MOXKEH U UCXOJIS U3 ATON ApoOU U BbIOpaTh MOIYIU




KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: BO3MOXHOCTH 1.OnummTe 3Tarbl IpoLecca BHICOKOTOYHBIX
HETPaJUIIMOHHBIX CHCTEM BBIYMCIICHHH B MOYJISIPHON apu(METHKE.
CUHCIICHUS JUIST peanu3anuu
BBICOKOTOYHBIX BBEIYMCICHUI

3HaTh: METOJOB ONTHUMM3ALUU U 1.Kakue nocTOMHCTBA U HEOCTATKU MOJYJISIPHON
YMEHUE TPUMEHATh WX IpH apu(METHKH BbI 3HaeTe?

pelIeHUN 3a/1a4 2.3a cyeT 4ero IOCTUTAETCsl YCKOPEHUE B MOAYJISIPHOM
poeCCUOHATIBHOM eI TETbHOCTH apupmeTnre?

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku binoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus 3adanus 6 npoyenmax: 60
Onucanue xapakmepucmuxu evinonenus 3Hanus: OleHKa "Xopouo" BEICTaBISAETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHka "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus: snanus: ONeHKa "HeyIOBICTBOPUTEIIEHO" BEICTABIISCTCS
€CIM 3a/IaHUE BBITIOJTHEHO HEBEPHO MJIM MPEUMYIIECTBEHHO HE BBITOIHEHO

KM-4. 3amura jaGopaTopHoii padoThl 0 TeMe HCC/IeI0BaHUE NPUHIIUIIOB
MOCTPOEHHUS pacnpee/ieHHON cucTeMbl BUPTYAJIbHOM PeaJlbHOCTH

®opmbl peanu3anmu: 3alInTa 3a1aHUSL

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeaeHuss KOHTPOJLHOrO0 MeponpusaTus: [IpoBoauTCs B KOMIIBIOTEPHOM KJlacce,
Bpems 45 MUH

Kparkoe conepxxanue 3agaHus:
1) [TomyunTh 3aaHKE y NpenogaBaTes.
2) Pa3paboTraTh KJIMEHTCKOE MPUIIOKEHHUE C UCTI0JIb30BaHUEM si3bika C++ 1 OMOIMOTEKH
Terrain:
— Co3z1aTh CBOI KJIacC KIIMEHTCKOTO MPUIIOKEHUS, YHACIEI0BAB €ro OT a0CTPaKTHOTO Kilacca
TA_Application.
— PeanuzoBate Metoa npusoxenus Init(),co31aB ¥ NPOMHUIIMATIM3UPOBAB B HEM OCHOBHBIE
KOMITOHEHTHI IPUJIOKEHHSI C TIOMOIIBI0 MeHeKepa pecypcoB TA ResourceManager: okHO
rpa¢uueckoro BeiBoja TA Window, noacucremy Busyanusanuu TA Renderer, BupTyanbHyto
kamepy TA Camera, taiimep TA_ Timer.
— PeanuzoBate Metoa Run(), opraHu3oBaB B HEM OCHOBHOM LMK IPHIIOKEHHS 10
cieayromeMy mabioHy:
while ('m_renderer->Done())
{ double curTime = m_timer->GetTime();
m_renderer->Prepare();




m_world->Simulate(curTime);
m_renderer->RenderFrame(); }
— PeanmzoBate meton Finalize(), 3aBepmaromuii paboTy NpUIIOKEHUS.
— YkazaTh B HacTpoiikax paspadoranHoro npuioxxenus IP anpec cepsepa PCBP, k kotopomy
IIPOU3BOIUTHCS MOAKIIOUEHNE (TOIYYUTh Y IPEN01aBaTeNsl).
3) 3amycTuTh CO3JaHHOE IPUIIOKEHUE U YOSTUTHCS, UTO OHO KOPPEKTHO MOJKIIOYMIOCH K
cepBepy.
4) Monenuposanue BP.
B Meron Init() mpunoxeHus: 106aBUTh HEOOXOIUMBIE IEHCTBUS JJIsl CO3TaHHS YKa3aHHON
B 33JJaHUU YaCTH BUPTYaAJIbHOTO MUpA.
[Tony4eHHBIN UCXOMHBIA KO TOJKEH COAEPXKATh CIEAYIOLIUE NEHCTBUA:
— co3anue o0bekToB BP, 3aganne aTpuOyToB UX COCTOSHUMN, HAMMCAHUE KOHTPOJIEPOB
JIBIDKECHMUSL.

— 3arpy3Ka TpeXMepHbIX Mojelnelt u3 ¢aiiia u Ha3HAaueHHEe UX 0OBbEKTaM.

— mocTpoeHue noarpaga CleHsl, COASPIKAIIETO CO3/1aHHbIE OOBEKTHI.

— nob6asnenue noarpada cieHsl K o0uiemMy rpady CleHbI.

5) 3amycTuTh MOAU(PUITMPOBAHHOE MTPHIIOKCHNE.

[TpoBepuTsh, uTO CO3AaHHBIN MOATrpad CIEHBI CTal AOCTYIIEH APYTUM MOJIB30BATEISIM.
BapuanTs! 3ananuii BapuanTel 3a1anuii OyayT npeacTaBisTh co00il co3laHue pa3InyHbIX
BUPTYAIbHBIX O0OBEKTOB, HA3HAYCHHE UM PA3IUYHBIX KOHTPOJUIEPOB IBUKEHUS U
YCTaHOBJICHUE MEX1Yy HUMHU UEPAPXUUECKUX B3aUMOCBSI3EH

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: CYILECTBYIOIIME METO/bI 1.YUto Takoe pacnpezeneHHas CUCTEMa BUPTYalbHOU
aHajlu3a  HaKOIUJIGHHWs  OLIMOOK peasbHOCTH?
OKpYTIJICHUS 2.Kakue BUbl apXUTEKTYp B3aUMOAECHCTBUSI IPOLIECCOB

BbI 3HaeTe?
3.Kak npoucxoauT npeickazanue COCTOSIHUN 00bEeKTOB?

YMers: pa3pabaTbiBaTh 1.0nummTe MEXaHU3M CUHXPOHU3AIMY BPEMEHH B
pacnpezeseHHbIe pacnpeneseHHON cucTeMe BUPTYalIbHON pealbHOCTH
MH(OPMaLMOHHBIE CCTEMBI

Onucanue MIKAJbI OLEeHUBAHUS

Ouenxa: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BICTaBISETCS €CITN
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANPABIICHUE JJIS pEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku evinonnenus snanus: OneHka "ya0BIeTBOPUTEIHHO" BBICTABIISCTCS
€CITH 3aJIaHUE MPEUMYIIIECTBEHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTNeHKa "HeyI0BISTBOPUTENLHO" BEICTABIISCTCS
€CJIN 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHECHO
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KM-5. Pa3zpadorars nmporpamMmy JUisl peaju3ali BbICOKOTOYHbBIX BbIYM CJIEHUI

@opMbl peaau3anum: 3ainTa 3a1aHus

Tun koHTpOABLHOrO0 Meponpusitusi: Pacuerno-rpaguueckas padora
Bec konTpobHOr0 Meponpustusi B BPC: 10
IIpouenypa npoBeaeHus KOHTPOJBLHOIO MeponpuAaTHA: OpUEHTUPOBaHA Ha HECKOJIBKO HEJEIIb.

Kpatkoe conep:xanue 3aganus:
BapuanTt Nel.

1.1.Pa3paboTaTh mporpaMmy Jyisi peaau3aiii BBICOKOTOYHBIX BEIYMCICHUNA Ha OCHOBE
paloHaIbHBIX MPUOTMKEHUN HPPALNOHATBHBIX YHCE.

1.2.BpIsiBIIeHUE HEXKETATENbHBIX YCIOBUM BOSHUKHOBEHUSI BBIYMCIUTENIBHBIX aHOMAJIUH IpU
pEIIeHNH TUMOBBIX 3a/1a4 T€OMETPHUUECKOI0 MOIETUPOBAHUSI.

1.3. Kpynnomacmtadbusie PCBP (large-scale DVE, CVE). B3stb kakyto-HuOy1b
CYIIECTBYIOILYIO CUCTEMY U pa300paThCs B €€ apXUTEKTYpe

1.4.UnTerpanuns MHPOPMAITHOHHBIX HCTOYHUKOB C MCIIOJIb30BAaHUEM KJlacTep- aHaIn3a

(«oOyuenue» 6e3 yuuTens)

Bapuant Ne2.

2.1.MccnenoBanue ¢ dekra ncuesHOBEHHUs LIEIbIX Yncen B (hopmare ¢ miaBaroiieil TOUKoil.
2.2 .BeruncnurenbHubie aHoMaiuu. VX posiBiIeHHE B pe3ysIbTaTax allfOPUTMOB

BBIYHCIIMTEIILHOM recoOMCTpHH.

2.3.IlpuBectu IpuMeEpHI U MPOBECTH aHAIM3 CIIOCOOOB OPraHU3ALMH PACIIPEACIICHHBIX
BBIUMCJICHUH ¢ JMHAMHUYECKON KOHpUTyparuen
2.4 V3yunts ananutudeckyro miatgpopmy DEDUCTOR

BapuanT Ne3.

3.1.IIporpaMMHO peanu3oBaTh BEIYUCIEHHS B MOJIYJISIPHOM (hopMaTe «cC repeMeriaeMoin

TOYKOIY.

3.2.I/I3y‘{I/ITB 0COOEHHOCTH AJITOPUTMOB BBIUHCIUTEIbHOMN reomMeTpun

3.3./3y4nTh ¥ IPOBECTH aHATIU3 METOJIOB KOMIIEHCAIIUU CETEBBIX orpaHnvenuii B PCBP
(deadreckoning, relevance filtering, data compression)

3.4.113yunTh BO3MOKHOCTH aBTOMAaTUYECKOH Ki1accu(UKayi TEKCTOBBIX JOKYMEHTOB

KoHTpoJibHbIe BONIPOCHI/3aJaHUA:

3HaTh: CYIIECTBYIOIIME METOJIbI
aHaIn3a  HAKOIUIEHUS  OIIMOOK
OKPYTJICHUS

1.Yt0 Takoe BEIYMCIUTEILHBIC aHOMAIIHH?

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu ebinonneHus snanus: OueHka "oTIMYHO" BBICTABIISAETCS €CIIU 3aJjaHKe
BBITIOJTHEHO B MOJTHOM 00BEME HJIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHkKa "Xopoo" BhICTaBISIETCS €CIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMpaBICHUE JUIsl pELICHUs 3a/1a4
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Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
2 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. IlnanupoBaHME TEPPUTOPUAIBHO-PACIPEIEICHHBIX BIYMCIECHUIN B pEeXXUME
MHOTI'03a1a4HOCTH.

2. HpCI/IMYH_ICCTBa MOI[y.]'IHpHOfI CHUCTEMBI CUHHMCIICHHUA W OTJIMYHUC OT HOSHHHOHHOﬁ.
B03MOXHOCTH TOYHOT'O OIICpHUPOBaAHUS C PAllMOHAJIbHBIMHA YUCJIAMH..

3. BBIBOABI IO TUIIOBOMY pacyéTy
IIpoueaypa nposenenus
Bpewms, ycnoBus nomycka, nopsiiok nepecaayu

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 U KOHMPOIbHBIX 60NPOCOB NPOGEPKU PE3YbHIAN 08
0CBOCHUA OUCUUNTUHDI

1. Komnerenuunst/Muaukarop: NJI-1nk-1 JleMoHCTpUpyeT 3HaHUE MPUHLIUIIOB MPOEKTUPOBAHUS
OBM, MUKpPOTIPOLIECCOPHBIX CUCTEM U BBIYUCIUTEIBHBIX CUCTEM

Bonpocel, 3a1anns
1.IInanupoBaHue TeppUTOPUATILHO-PACTIPEACICHHBIX BEIUMCICHUN B PEKUME
MHOTI'033/1a4HOCTH
2.IlpeumytiecTBa MOAYISIPHON CUCTEMBI.CYUCICHUSI B OTJIMYKE OT IMO3UIIMOHHOM.
B03MOXHOCTH TOYHOTO ONIEPUPOBAHNUS C PALlMOHAIBHBIMH YUCIIAMU
3.IIpobrema popmMupoBaHusi BUPTYATbHBIX OpTaHU3alliid B o0ecrieueHnu 3P PEeKTUBHOTO
ynpasieHus ceTbio knacrepos GRID
4.BpruucnurenabHble aHOMaJIUK. BoIYrcIeHus ¢ HCKIIIOUEHUEM OLINOO0K OKPYTJIEHUS
5.BBICOKOTOUYHBIE BBIYMCIIEHUS U X BO3MOKHOE IIPUMEHEHUE
6.0co0eHHOCTH OpraHU3aluy U TUIIN3AlLlMs MHOTONPOIIECCOPHBIX cucTeM. MHOTOsIepHbIe
OBM u nepcrnekTuBbl HapalluBaHUsl BBIYUCIUTEIbHON MOIIIHOCTH.
7.HepaBHOMEpHOE paclpeiesICHHE YUCE C MUIABAKOIIEN TOUKOM. [I[puMepbl mOTEPU TOUHOCTH
KOMITbIOTEPHBIX BBIYMCIICHUN

MartepuaJsl 1JIs1 IPOBEPKHU OCTATOYHBIX 3HAHUM

1.1 ®opmar asoitnoi Tounoctu IEEE-754 nis npencraBieHus YUCENl ¢ TUIABAIOILEH 3aIATON

UMeEET JUINHY our.
OtBeThI:

a.16

6.32

.48

1.64
BepHs1ii otBeT: 1.64

2.4 IlycTp nnuHa MaHTHCCHI paBHA p. MalllMHHOE SIICUIJIOH paBHA
OtBerTsI:

a) 1 +27(p-1)

6) 2"-(p-1)
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B) 2-p
BepHnsriii oTBeT: 0)
3.5 C yem cBsizaHa MOTEPsl TOYHOCTH B apu(IMETHKE C TUIABAIOIIEH TOYKOW PU BBIYUCICHHSX C
CHJIBHO OTJIMYAIOLIMMUCS APYT OT Jpyra BeJIMYMHAMU?
OtBeThI:
a) C HepaBHOMEPHBIM PACIIPEIeIEHUEM YHCE € TUIABAIOLIEH TOUKON
0) ¢ OonpIIMMHU OIMIMOKAMH MPEICTABICHUS MAJIbIX YHCENT
B) ¢ OOJIBIITMMU OMIMOKAMH TPEICTABICHUS OOJIBIIUX YHCEIT
BepHblii OTBET: a) C HEpaBHOMEPHBIM PaCIpPEICIIEHUEM YHCE C IJIABAIOLIEH TOUKOM
4.8 Bcerna M BBINOJIHAIOTCS 3aKOHBI alIr€Ophl U1 MAIIMHHBIX apU()METHUECKUX onepanuii ¢
IUTaBAIONICH TOYKOM, BEIOEpUTE BEPHBIN BApHAHT OTBETA.
OTtBeTsI:
a) He Bcerna n3-3a orpaHM4eHHON MaMATH KOMIIBIOTEPA, HECIIOCOOHOIO IPEACTABIISATD
BEIIIECTBEHHbIE YKCIia a0COIIOTHO TOYHO B (hopMaTe ¢ miiaBaroiieil TOUKon
0) He Bcerna u3-3a Toro 4To UCHob3yeTcs popMaT ¢ IIaBarONICH TOYKOW JBOMHON TOYHOCTH
a He TpOHOH
B) 3aKOHBI areOphl BCETIa CIIPABEUIMBEI IS OTIEPAIMi ¢ YUCIAMH C TUIABAIOIICH TOYKON
BHYTPHU JIOITYCTUMOTI'O IMaIla30Ha MPECTaBICHNS, HO OHU HE BBIMOJIHSAIOTCS ISl YUCET
BBIXO/SILMX 3a MPEAEIIbl 3TOr0 Juana3oHa
Bepuslii otBet: a) He Bceraa n3-3a orpaHu4eHHON NaMATH KOMITBIOTEPA, HECIIOCOOHOTO
IIPE/ICTaBIIATh BEILIECTBEHHBIE YKClia aDCOIIOTHO TOYHO B (popmare ¢ miiaBaroleil TOUKoi
5.9 UTo mpoucXOoIuT IIPH JISJICHUU Ha HOJIb B (popMaTe C rmraBaroiei TOUKou?
OTtBeThI:
a) BO3HUKAET OIMOKa JIeJIEHUS Ha HOJIb
0) ommoOOK HET
B) pe3yJbTaT PaBEH MaKCUMAaJIbHOMY IIPEJCTaBUMOMY YHUCIy B (hopMaTe ¢ IUIaBaroLIed TOUKON
BepHnbrii oTBeT: 0) OmmodOK HET
6.10 B uém HeocTaTku MOIYJIIPHON CUCTEMBI CUUCTIEHUSA?
OTBeThI:
a) HeT HEJOCTaTKOB
0) CII0XHOCTb BBINOJIHEHHSI HEMOAYJIBHBIX ONepaluit
B) CJIOXHOCTb BBITIOJTHEHHUS! MOAYJIbHBIX ONEpaIfii
BepHbiii oTBeT: 0)
7.11 3a cuet BO3HUKAIO OUIMOKU B 3371a4aX BBIYMCIUTEIHLHON reoMeTpun?
OTBeThI:
a) 3a cu€T ocoOeHHOCTeN (hopMmara C MiaBaromieil TOUKoH
0) 3a cUeT HeJJOCTATOYHON TOYHOCTH BBIUMCICHUHN
B) OHM HE BO3HUKAIOT
Bepurriit otBeT: a) 1 0)
8.12 TpebyeTcst 1M CHHXPOHU3ALIUS BPEMEHH B pacIipe/IeIeHHON cCTeMe BUPTYaJIbHOM
peanbHOCTH?
OtBeThI:
a) 1a TpedyeTcs ISl COTIacOBaHHOW pabOThl 00BEKTOB BUPTYAIBHOUW peaTbHOCTH
0) Het He TpeOyeTcs
BepHpsiii oTBeT: 0)

II. Onucanue wikanvl oueHuganus

Ouyenka: 5
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 6blnoHeHus 3nanus: Paborta BBINOIHEHA B paMKax "TPOBUHYTOrO"
ypoBHsi. OTBETHI JaHBI BEPHO, Y€TKO CHOPMYINPOBAHHBIE OCOOCHHOCTH NMPAKTUYCCKUX PEIICHHUH
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Oyenxa: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku 6binoneHus 3nanus: Pabora BeloHeHa B paMKax "0a30Boro"
ypOBHsI. BOJILIIMHCTBO OTBETOB JIaHBI BEPHO. B yacTh Marepuana ecTb HE3HAYUTEIILHBIC
HEJOCTaTK!

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu 6vlnoineHus 3Hanus: PaboTa BeINOJHEHA B paMKax "Moporosoro”
ypoBHsi. OCHOBHAsI 4acTh 33/IaHUs BBITIOJTHEHA BEPHO. HA BOMPOCHI YTIIIYOJIEHHOTO YPOBHS

Ouenka: 2
Onucanue xapaxmepucmuxu vinoineHus 3nanus: Pabora He BBINIOJIHEHA WIN BBITIOJTHEHA
MPEUMYIIIECTBEHHO HEMPABUIHLHO

II1. IIpaguna évicmasnenus umo2o80i OyeHKU no Kypcy
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