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1 O0uue mos10:xxeHUs

Pabouas mporpamma aucuuminael «KommnbpioTepHasi rpaduka» cocTaBieHa B COOTBET-
CTBUU ¢ TpeOoBaHUAMU (eepaibHOr0 roCcy1apCTBEHHOT0 00pa30BaTeIbHOr0 CTaHaapTa, yTBEp-
KJIEHHOTO TpUKa3oM MuHuctepcTBa oOpa3oBanusi u Hayku Poccuiickoit @enepanuu Ne929
19.09.2017, u ocHOBHO# mpodeccHoHaTBLHON 00pa30BaTEIHbHOM MTporpaMMbl TOATOTOBKH «IIpo-
rpaMMHOE 0OecrieueHre CPeACTB BRIYMCIUTEIbHON TEXHUKHA U aBTOMATU3UPOBAHHBIX CUCTEM) I10
HarnpasieHuto 09.03.01 "Mudopmaruka u BEIYUCIUTEIbHAS TEXHUKA" .

3ana4yn 1. Uzyuenue rpadpuyeckux ¢pynkumii WinAPI u cpencTs si3pika nmporpammu-
JUCIUILTAHBI posanust C-++;
2. V3ydeHue U mporpamMMmHas peajiu3als ajJrOpuTMOB IIOCKOW MAaIIMHHOMN
rpaduku;
3. Iloxy4eHus: MpaKTUYECKUX HABBIKOB MOCTPOCHMS M BBIBOJIA TPEXMEPHBIX
00BEKTOB.
4. TomyuyeHHsI MPAKTUYECKUX HABBIKOB IOCTPOEHUS M BBIBOJA (hpaKTAIBHBIX
MHO>KECTB.
OcHoBHbIE [Tnockas MamuHHas rpaduka
paszeist / TeMbl TpexMepHast MaltuHHas rpaduka
AVCHUIUTHHBI ®pakranbHas rpaduka

2 IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs MO AUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMM JOCTHKEHUS] KOMIIeTeHIN

[Tpouecc nzyuenus qucuuminHel «KomnerorepHas rpaduka» HanpasieH Ha GopMHUpOBa-
Hue cienyroumx kommnereHui B cootBercTBur ¢ ®I'OC BO 1 0cHOBHOI 00pa3oBaTeIbHOM MPO-
rpammoii (Tabnuma 1):

Ta6mumma 1 — KomneTeHImu 1 MHARKATOPBI UX TOCTHXKCHHS

Kon o ®I'OC Nuaukatopel JOCTUXEHUS [Tnanupyemblie pe3ynbTaTsl 00y-
YEHUs M0 AUCLUIUINHE

YHuBepcanbHbIe

Ob6menpodeccnoHanbHbIe

OIIK-9.1 3HaeT METO/IbI M CPEJICTBA HC-
3HaeT METONUKHU UCIIOIL30BAHUS TI0JIb30BAHUS TIPOTPAMMHBIX
IIpOrpaMMHBIX CPCIACTB JIJId PCIIIC- CPEACTB IJId PCINCHUA ITPpAaKTHUC-
OIIK-9Cnocoben porp PEACTB JUTA P PCACTB JUIA P p
OCBANBATL METO HUS PAKTHYECKUX 33124 CKHX 3a7a4
OI1K-9.2
UK UCIIOJIE30Ba-
S YMeeT Ucronb30BaTh MPOrpaMMHBIE | YMeEeT UCTIONIb30BaTh CYIIECTBY-
porp CPEJICTBA JIJISl PEIICHUS TIPaKTHYe- tomee 110 f1st pereHust mpakTu-
CPEICTB AJIs pele- i
HISL TPAKTHYECKIX CKHX 3a7a4 YEeCKHUX 3a/1aY,;
OI1K-9.3
3a1ad4.
Brianeer HaBBIKaMM UCIIOJIB30BaHUS — Bilajeer HaBbIKAMU UCIIOIL30Ba-
MIPOTPAMMHBIX CPEJICTB IS pellie- HHS IPOTPAMMHBIX CPEICTB IS
HUS PAKTHYECKUX 33124 pelIeHUs TPAKTUYECKHX 3a71a4
[IpodeccnonanpHbIC




3 MecTo IMCHMILIMHBI (MO1YJ151) B CTPYKTYpe 00pa3oBaTeIbHOil
NPOrpaMMblI

Juctuumummaa (Mmoayinpe) «KomnberoTepHas rpaduka» u3ydaeTcsi Ha 4YeTBEPTOM Kypce B
CEIbMOM CEeMECTpe.

JlucuuminHa sSBJISICTCS BApHATUBHOW NUCITUIIIIMHOM, BXOJUT B cocTaB Ojoka 1 «Jluciu-
MJTUHBI (MOIYJIU)» U OTHOCUTCSI K BApUATUBHOM YaCTH.

J171s1 OCBOCHMS TUCITUTIIIMHBI HEOOX0TMMBI 3HAHUSI, YMEHUS, HABBIKU, C(OOPMUPOBAHHBIC HA
penbIIyIuX dTamax ocBoeHus komrereHun [1K -2 «CriocoOHOCTh pa3padaThiBaTh KOMIIOHEHTHI
armapaTHO-POTPaMMHBIX KOMITJIEKCOB M 0a3 JTaHHBIX, UCITOJIb3Ys COBPEMEHHBIE HHCTPYMEHTAIIb-
HBIC CPEJICTBA U TEXHOJIOTHH IMPOTPAMMHPOBAHUS», B JOPMUPOBAHUN KOTOPOH MPUHUMAET y4a-
crue mucnuiuimHa «KoMmmbproTepHas rpadukay, B mpoiecce n3ydeHus: qucuuiuini: «lIporpam-
MUPOBaHHUE Ha S3BIKE BBICOKOTO YPOBHsI», « TeXHOIOTHS pa3pabOTKH MPOrpaMMHOT0 obecrede-
HUS.

Hucuunnnaa «KommbeiorepHas rpadukay B pamMKax BOCIHMTATEIbHON pabOTHl Harpas-
JeHa Ha GopMHUpOBaHUE Yy O0YYAIOMINXCS YMEHHUS CaMOCTOSITEIbHO MBICIUTh, PA3BUBAET MPO-
(deccuoHanbHbIE YMEHUS.

4 O6beM THCHUILIMHBI (MOIYJI51) B 3a4eTHBIX ¢IHHULAX ¢ YKAa3aHHEM KOJHYeCTBa
aKa/JieMUYeCKHX YacOB, BbIIeJIEHHBIX HA KOHTAKTHYIO PadoTy 00y4aloluxcs ¢
npenojaBarteeM (0 BUIaM Y4eOHbBIX 3aHATHIT) M HA CAMOCTOSATEILHYI0 padoTy
00y4arIIHUXCs

OO01mmas Tpym0eMKOCTh (00beM) TUCIUTUIHHBI cocTaBisieT 3 3.¢., 108 akax. gac.

Pacnpenencnue o0beMa AUCIUTUIMHBI (MOYJIS) 110 BUIaM YYEOHBIX 3aHITUH MPEICTaB-

JIEHO B Ta0iuIe 2.
Tabnuna 2 — O0beM TUCHUIUIMHBI (MOAYJIS) IO BUJIaM yYEOHBIX 3aHSITHM

Bcero akanemn-

O0beM TUCHUTIINHBI
YeCKHNX 4YaCOB

O6mmas TPYAOEMKOCTh JUCIHUIIIMHBI 180

KonrakTHasi aynuropHasi padora o0y4yaoumxcs ¢ npenojaaBarejiemM 65
(o BuaaM y4eOHBbIX 3aHATHI), BCEro
B Tom gucie:

3aHATHS JIEeKIIHOHHOTO THNA (JISKIIUU ¥ WHBIEC YIeOHBIC 3aHITHS, TIPEIy-
CMaTpHBAIOIIUE IPEUMYILECTBEHHYIO Nepeady yueOHoi HHpopMauu 32
NeJarornyeCKuMu pabOTHUKAMM)

3aHATHS CEMHMHAPCKOr0 THIA (CEMHUHAPHI, TPAKTHYECKUE 3aHATHUS, ITPAK-

TUKYMBI, JJa0OpaTOpHBIE PabOTHI, KOJJIOKBUYMBI M HHBIE aHAJIOTUYHBIE 3a- 32
HSTHS)
HUKP 1

CamocTrosiTeIbHasi pa6oTa 00y4YarOIMXCs U KOHTAKTHAsI padoTa,
BKJTIOYAOIIAs TPYIIIOBBIC KOHCYJIBTAIIUH, WHAUBUIYAIBHYIO paboTy 00y-
YJaroIIXCs ¢ IpenogaBaTCiiIMU (B TOM YHUCJIC MTHAUBUAYAJIbHBIC KOHCYJIb-

TaIUH ); B3aUMOJICHCTBUE B DJIEKTPOHHON HHPOPMAIIMOHHO-00pa30BaTeb- 80
HOU CpeJie By3a
[TpomexxyTounas arrectarusi OOyJaronuxcsi — dK3aMeH 35




5 Conep:kaHue TUCHUILUIMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE MO TeMaM (pa3/ejiam)
€ YKa3aHHMeM OTBeICHHOT0 HA HUX KOJIHYeCTBAa aKaleMUYeCKUX YaCOB M BU0B

yueOHo# padoTbl

Tabmuna 3 — CTpykTypa U coepKaHue JUCIUILTUHBL (MOIYJIS)

Haunmenopanmue pas3aciioB, TCM U COACPIKAHUC
Marcpuraia

Bunbl yueOHOI pabOThI, BKIItOUasi camMo-
CTOATENIbHYIO PaboTy 00y4JaroLuXcs U
TPYAOEMKOCTB (B yacax)

KonrakTHas pabora npemnoiaBa- CpC
TeNst ¢ 00yJaroIUMUCs

Jlexumu | Cemunap- | Jlabopa-
CKHe TOpPHBIE
(mpakTu- | 3aHATHS
YeCKUe 3a-
HSTHSA)

Tema 1 I pagpuuecxue ¢pynxyuu API
ITporpammupoBanue rpaduku B Windows.
@peiim OKHa.  BbIITOIHEHUE PUIIOKEHMS.
['maBHast mporpamma

1 OKOHHas pyHKms. Kapkac mpuioxeHus.
OyHKIUN U300paKEHUSI TEOMETPUICCKHX dJIe-
MEHTOB M 3aKpacku obnactu. BeiBoj rpaduka
HENPEPbIBHON (QYHKINH, QYHKIIMH, UMCIOIICH
TOYKH Pa3pbiBa, GYHKINH, 3alaHHON ITapameT-
PHUYECKH.

Tema 2 Ancopummuvr cenepayuu mouex ompesxa
u 3aKkpacku obaacmetl

ANTOpUTMBI POCTOTO U cUMMeETpU4HOTro LIJIA,
anroput™m bpeseHxema, METOI IPUPALLEHHN, UC-
MOJIB3YIOLUI YETBIPE MEPEMELLEHUS U METO
MIPUPALLECHHUN, HUCTIOIb3YIOIINNA BOCEMb ITepeMe-
LICHUH. AJITOPUTM C 3alIOMUHAaHUEM TOYEK I'pa-
HUIIBI B CTEK, C ycTaHoBKoU pexnma XOR, anro-
PUTMBI 3aKPACKU C 3aTPaBKOM: IIPOCTOH , T10-
CTPOYHBIH, IOCTPOYHBIHN C HUCIIOIB30BAHUEM pe-
KYPCHH.

Tema 3 Ilocmpoenue xkpusvix Ha naockocmu
Meton npupallieHui A TeHepaluy TOYeK Kpu-
BBIX Ha IuIocKocTH. [Ipumep renepanus Touek
JJUIUIICA, TPUHAJIEKALIUX [IEPBON YETBEPTH.
[Ipumep renepanus Touek napadosbl, IpUHAJIE-
JKaIlUX [IEPBOM YETBEPTH.

Tema 4 [Ipoexyuu u spawenue

Anmnapat npoeunpoBanus. [lapannensHas u neH-
TpalibHas MPOEKIMHU. BpaleHre Ha MII0CKOCTH.
Bpaienue BOKpyr 0HOM U3 OCH KOOPJAMHAT.
Bpatienue B mpocTpaHCcTBE BOKPYT TPOU3BOJIb-
HOH OCH.




Haunmenopanmue pas3aciioB, TCM U COACPIKAHUC
Marcpuraia

Bunpl yueOHoI paboThI, BKIIIOUAsk caMo-
CTOSITENIBHYIO pabOTy 00yJarouuXxcst U

TPYJIOEMKOCTb (B yacax)

KonrakTtHas paboTa npernoiaBa-
TeNst ¢ 00yJaroIUMUCS

Jlexumu | Cemunap- | Jlabopa-
CKHe TOpPHBIE
(mpakTu- | 3aHATHS
YeCKUe 3a-
HSTHSA)

CPC

Tema 5 Uszobpasicenue nosepxnocmetl ¢ yoane-
HUeM HeeUOUMBIX TUHULL U Yacmell

AJNTOPUTM TUTABAIOIIETO TOPU3OHTA TSI U300pa-
YKEHUS IMOBEPXHOCTEH € yIaJIeHHEeM HEBHIMMBIX
JIMHUNA U METOJ XYI0KHUKA JIJIS y/1aJICHUsI HEBU-
JIMMBIX 4acCTEH MOBEPXHOCTEH.

Tema 6 Aneeopauueckue ppaxmansi
Omnpenenenue ¢ppakrana. OpakraabHbIe pazMep-
HOCTh. SluuynHas pazmepHocts. Kimaccudukanms
(dpakranoB. Anredpandeckue dppakranbl. Dpak-
Taisl HpI0TOHA M UX KOMITBIOTEPHOE MTOCTPOE-
Hue. Muoxecta JKronua 1 Man-gens0pota u
WX KOMITBIOTEPHOE MTOCTPOCHHE.

Tema 7 ['eomempuueckue u cmoxacmuueckue
@paxkmanwvi

I'eomerpuueckue ppakransl . CHCTEMBI UTEPH-
pyeMbix pyHkuid. CToxacTruueckue (hpaKTabl.
MmuoxectBo KanTopa, KpuBas U TpeyrojabHUK
Koxa, kpuBas u koBep CeprnuHCKOTO.

Tema [paguueckue ¢ynxyuu API
[Mporpammuposanue rpadpuku B Windows. Oc-
HoBHbIe rpapuueckue pynkuuu API. TIpo-
rpaMMHas pealn3anus MOCTPOeHHS rpaduka
(bYHKIMH, IMEIOIIei TOYKH pa3pbiBa, QyHKINH,
3aJJaHHOH MMapaMeTpUIeCKH, 3aJaHHOW B TIOJISIP-
HBIX KoopauHaTax. [Iporpammuas peanuzanus
BBIBOJIA TEOMETPHUYECKUX FIIEMEHTOB U 3aKPACKU
obsactu.

Tema Anecopummsr niockou mawunnou epa-
Quxu

[IporpaMMHas peanuzaiys OCHOBHBIX alrOpUT-
MOB I'eHepalliu TOYEK OTpe3Ka U 3aKpacku o0a-
creit. [Iporpammuas peannsanus MeToaa npupa-
LIEHUH JUIs1 BBIBOAA KPUBBIX HA IUIOCKOCTH.

Tema [locmpoenue u 6v1600 nogepxrHocmetl
ITporpammHas peanu3anus BIBOAA TOBEPXHO-
CTH, 33J1aHHOM ypaBHeHUEM Z=f(X,y),ucmonb3ys
AJITOPUTM IUIABAIOIIETO TOPU30HTA C YAAJICHUEM
HEBUIUMBIX JIMHUA U METOJI XYI0KHUKA C y1a-
JICHHEM HEBHJIUMBIX YacTEH MOBEPXHOCTEH.
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Bunpl yueOHoI paboThI, BKIIIOUAsk caMo-
CTOSITENIBHYIO pabOTy 00yJarouuXxcst U
TPYAOEMKOCTB (B yacax)
KonrakTHas pabora npemnoiaBa- CpC
HaumenoBanue pa3fennos, TeM U COJepKaHUE TeJIs ¢ 00YJaIOUTMMHUCS
Marepuaia Jlexumu | Cemunap- | Jlabopa-
CKHe TOpPHBIE
(mpakTu- | 3aHATHS
YeCKUe 3a-
HSTHSA)
Tema @paxmanvr Horomona
[IporpamMMHas peanuzanus aaropurMa nocTpoe-
Hus Qpakrana HeioToHa (ypaBHEHHE TpeThe 6 9
CTEIICHH).
uToro 32 32 40
10 JMCIHUIIHHE

6 BHeayauTOpHasi caMOCTOSITeIbHAsI PA00Ta 00YYAIOIIUXCS MO TUCIUTIIIHHE
(MonayJr0)

[Tpu naHUpOBaHUH CAMOCTOSTEIILHOM PaOOThI CTYJICHTY PEKOMEHIYETCSI PYKOBOJICTBO-
BaThCsI CICIYIOIINM PACIPEACIICHHEM YaCcOB Ha CAaMOCTOATEIbHYIO paboTy (Tabimma 4):
Tabnuia 4 — PekoMeHyeMoe pacnpe/ielieHue 9acoB Ha CAaMOCTOSITEIIbHYIO paboTy

KoMnoHeHTBI CaMOCTOSITEIbHOM PadoThI KosnyecTBo yacon
W3yyeHue TeopeTuyecKux pa3aesioB JUCHUIIINHbI 20
[ToaroToBKa K 3aHATHSIM CEMHHAPCKOTO THIIA 20
[TonroroBka u oopmiieHne 40
PI'P
80

7 OueHoOYHBbIE CPeICTBA /s IPOBeEICHUs TEKYIero KOHTPOJIs
U MPOMEKYTOYHOM aTTecTaniy 00y4aloIuXcs M0 JMCHHILIMHE (MOLY110)

@DOH/[| OLICHOYHBIX CPEACTB JUIS IPOBEACHMS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOU-
HOM aTTecTanuu npeacrasieH B [Ipunoxennn 1.

[TonHbBIN KOMITJIEKT KOHTPOJIBHBIX 3a/1aHUI MM MHBIX MaTepHajoB, HEOOXOIUMBIX /s OLEHUBA-
HUS Pe3yJIbTaTOB 00YUEHUS 10 TUCIUTLINHE (MOIYIIO), IPAKTUKE XpaHUTCS Ha Kaden-pe-pa3pa-
00TurKe B OyMa)KHOM U 3JIEKTPOHHOM BHJIE.

8 YuedHo-MeTOaAMYecKOe U NHPOPMALMOHHOE 00ecedeHne TUCIUTITUHBI (mo0-
JLyist)

8.1 OcHoBHas uTEpaTypa

1 Unxenepnas 3D-komnbroTepHas rpaduka: yuebHoe nocodue s 6akanaspoB / A. JI.
Xeiigen, A. H. Jlorunosckuii, Y. B. Byropuna, B. H. Bacunsesa; noxg pen. A.JI. Xeidena. — M.:
Opaiit, 2012. — 464c.

2 Kopuees, B. 1. InTepakTuBHbIE TpaguecKue CUCTEMBI [ DIIeKTpOHHBIN pecypc] : yueo-
Hoe nocooue / B. U. KopueeB.—3-e u3zn. (311.).— M. : BUHOM. Jlaboparo-pus 3nanuii, 2015. —
235c. // ZNANIUM.COM: »snekTpoHHO-OMONMMOTEYHass CcU-cTeMa — Pexum jocryma:
http://znanium.com/catalog.php?.


http://znanium.com/catalog.php

3 XycaunnoB, A.A. KomnbiotepHas nHxeHepHas rpaduka: yaeoHoe mocoone / A.A. Xyca-

uHoB , H.H. Muxaiinosa. — Komcomonsck-na-Amype: ®I'BOY BIIO «KHATI'TY», 2013. // Cob6-
CTBEHHBIE 3IeKTpoHHbIe pecypchl KHAI'TY: BupTyanbHas 6u0ia1oTeka HHCTUTYTa HOBBIX HHGOP-
MAallMOHHBIX TeXHONOTUi — Pesxkxum moctyna: http://www.initkms.ru/library/main?.

4 IInakos, I1. C. OcHOBBI KOMITBIOTEPHOU I'paduKku [ DIEeKTpOHHBIH pecypce] : yueo. mocodwue / I1.

C. llImakos, 1O. JI. FOnakos, M. B. IllmakoBa. — Kpacuosipck : Cu6. denep. yu-t, 2014. — 398 c.

//

ZNANIUM.COM: 3JIEKTPOHHO-OMOIMOTEYHAS cucreMma  —Pexum J0CTyna:

http://znanium.com/catalog.php?.

8.2 lomoJHHUTEJbHAA JIUTEPATypa
1 Kynsmun,B.B. Texnonoruu nporpaMmMmupoBanus. KoMImoHEHTHBIM TOAX0/1: yueOHOE T10-

cobue st By3oB / B. B. Kynsamun. - M.: Untepuer-Yuusepcurer Unpopmannonusix TexHoo-
ruii; bunom. Jlabopatopus 3Hanui, 2014. - 463c.

2 Ilerpos, M.H. Kommnbtorepnas rpaduka: yauedHoe nocodbue mi1st By3os / M.H. IlerpoB. —

3-e u3a. — CII6.: ITutep, 2011. — 54 1c. +37€KTPOHHO-ONTUYECKHUH THCK.

3 Cadomnos, A. 0. Komnsrorepras anumanusi. Coznanue 3D-nepconaxeii B Maya / A. 1O.

Cadomnos. - CIIG. : ITutep, 2011. - 208 c.

8.3 MeToauueckue yKa3aHus JJisl CTYJ€HTOB [0 0CBOEHHIO TN CHUILIMHbBI

KommuiexT anekrporHbix YMM juis BeinosHEHUs J1abopatopHbix padotr u PI'P mo mucnu-
wiMHe «YenoBeko-MalIMHHOE B3auMozelcTeue» B jokanpHOM cetn PKT mo axnpecy
\\3k316m04\ Share\MOIT_DBM\I1. /IneBuoe\bakanasps\II"C.

8.4 COBpeMeHHbIe HpO(l)eCCI/IOHaJILHI)Ie 0a3mbl JAaHHBIX U ]/IH(l)OpMaIII/IOHHbIe cipa-
BOYHBbIC¢ CUCTEMbI, UCITOJIL3YyEMbIC MPU OCYHICCTBJICHUH OﬁpaSOBaTeﬂbHOFO nmpo-
mecca 1mo JTMCHMIIJIMHE

OnekTponHo-O0ubmoreunas cucreMa ZNANIUM.COM. [loroBop Ne 4378 »36¢c UK3
211272700076927030100100100046311244 ot 13 anpens 2021 r.
OnektpoHHO-0uOMoTeuHast cucrema |IPRboOKS. Jlunensuonnsiit morosop Ne ET144  No
44/4 Ha npenocTaBlieHHE JOCTYIa K AIEKTpOHHO-01OanoTeuHoi cucreme IPRbooks MK3
21127270007692703010010010003631124 ot 05 derpans 2021 .
OnexTpoHHO-0nOaMoTeuHas cuctema eLIBRARY.RU. /lorosop Ne EIT 44/3 Ha oka3aHue
ycayr JocTymna K AJIEKTPOHHBIM W3JIaHASM
NK3211272700076927030100100100026311244 ot 04 deppans 2021 r.
O6pazoBarenpHas matdopma KOpaiit. JloroBop Ne VII 44/2 na okazanue yciayr o npeo-
CTaBJIEHHMIO JocTyna K oOpas3oBarenbHoi muatdopme MK3 2112727000769270301001
0010001 6311 244 ot 02 ¢eBpans 2021 .

8.5 IlepedeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKALIMOHHOM CeTH «Hn-
TepHeT», He00X0AUMBIX [IJIS 0CBOCHHUS IMCHMILIMHBI (MOLYJI51)

1 Caiit «KomnbloTepHast rpaduka. YPpOKH, aJIrOPUTMbl, IPOrpaMMBbl, MPUMEPHI»

http://grafika.me/info/computational_geometry.

etry.

2 Carit«Computer Science kiy6» http://old.compsciclub.ru/courses/ computationalgeom-

8.6 JIuleH3MOHHOE U CBOOOHO paclpocTpaHsieMoe MPOorpaMMHoOe odecrieyeHune, uc-
MoJIb3yeMoe NMPH OCYIeCTBIEHHH 00Pa30BaTeIbLHOIO MpoLecca mno AUCIH-
ILUINHE


http://znanium.com/catalog.php
http://grafika.me/info/computational_geometry
http://old.compsciclub.ru/courses/

Ta6muma 7 — [lepedeHs UCMOIB3yeMOT0 MPOrPAMMHOTO OOeCTIeYeHUS

Haumenosanue [10 PekBH3UTHI / yCIOBUS UCIIOJIb30BAHMS

Microsoft Imagine Premium JIunensnonHbIi qorosop A2223 Ne008/65 ot 11.01.2019

OpenOffice CBOOOTHAS JIUIICH3HSI, YCIIOBUS UCTIOIB30BAHUS TI0 CCBIIKE:
https://www.openoffice.org/license.html

Visual Studio Community PacnpocrpansieTcst cBOOOIHO, MOKET HCIIOJIB30BaTh HEOrpa-

2017 HUYEHHOE YHCJIIO MOJIb30BaTelIel B OpraHu3aluu B y4eOHbIX
aynuropusix / https://visualstudio.microsoft.com
[/ru/vs/community

9 Opranu3auMoOHHO-TIeJaAroru4ecKue yca0BHs

Opranuzanus 00pa3oBaTeIbHOIO MPOLECCca periaMeHTupyeTcs y4eOHbIM TUIAHOM H pac-
nucaHueM ydeOHBIX 3aHATHH. SI3bIKk 00ydeHus (mpernoaaBaHus) — pycckui. [[ns Bcex BUAOB
ayJIUTOPHBIX 3aHATUHN aKaJeMUUYECKUN Yac yCTaHABIMBAETCS IPOAOKUTEIBHOCTBIO 45 MUHYT.

[Ipu dopmupoBanuu cBOEH MHAMBHAYaJTbHON 00pa3oBaTeNbHON TPAaeKTOpPUH O0yuaro-
IIMHACS UMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIOIUX JTUCIHUIUIMH U MPO(ECCHOHAIBHBIX MOJTY-
Jieil, OCBOEHHBIX B MpoIlecce MPEANIeCTBYIOMIEro 00yueHus, KOTOPbIi 0CBOOOKAaeT o0yyarorie-
rocsi OT HEOOXOMMOCTH WX MTOBTOPHOTO OCBOCHHUS.

9.1 O6pa3oBaTe/ibHbIE TEXHOJIOTHHU

VYueOHblii poliece IpH MPENoIaBaHuU Kypca OCHOBBIBAETCS HAa MCIIOJIb30BAHUU TPATUIIN-
OHHBIX, THHOBALIMOHHBIX U MH()OPMALMOHHBIX 00pa30BaTENBHBIX TEXHOJIOTUH. TpaguiuoHHbIe
o0pa3oBaTeibHbIE TEXHOJIOIMH MIPEACTABICHBI JIEKIUSAMHU U CEMUHAPCKUMHU (IPAKTUUYECKUMH) 3a-
HATUAME. IHHOBaIMOHHBIE 00pa30BaTeIbHBIC TEXHOJIOTHH UCTIONIB3YIOTCS B BUJIE IIIMPOKOTO MPHU-
MEHEHHUSI aKTUBHBIX M MHTEPAKTUBHBIX (popM mpoBeneHus 3ansaTuil. HopMamonnsie oopazo-
BaTEJIbHBIC TEXHOJIOTHH PEATN3YIOTCS IyTEM aKTUBU3AIMU CAMOCTOSTEIILHOM PabOThI CTYICHTOB
B MH(OpMaLMOHHON 00pa30BaTeIbHON cpeie.

9.2 3aHATUA JEeKIUOHHOI0 THIIA

JIeKMOHHBIN KypC IpeaIoyiaracT CUCTEMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIIPO-
COB Y4eOHOT0 IJIaHa.

Ha niepBoii nekuuu nektop 00s13aH NpeaynpeauTh CTYAECHTOB, IPUMEHUTENBHO K KAaKOMY
6a30BoMy y4eOHUKY (yueOHUKaM, yueOHbIM TOCOOUIM) OyeT MPOYUTaH Kypc.

JIeKIIMOHHBIN KYpC JOJIKEH J1aBaTh HAUOOJbIINN 00beM HH(OpMAaIUU U odecriednBaTh 00-
Jee Tiy0oKoe MOHUMaHUe y4eOHbIX BOITPOCOB IIPY 3HAUYNTENLHO MEHbIIIEH 3aTpaTe BpEMEHH, YeM
3TO TpeOyeTcs: OOJIBIIMHCTBY CTYAEHTOB HAa CAMOCTOATEIbHOE U3YUEHHE MaTepuaa.

9.3 3aHsATHS CEMHMHAPCKOIO THNA

CeMuHapckue 3aHATHS MPEACTaBISAIOT OO0 JeTanu3aluio JIEKIMOHHOIO TeopeTHye-
CKOTO MaTepuaa, MpOBOAATCS B LIENAX 3aKPEIUIEHUs Kypca U OXBaThIBAIOT BCE OCHOBHBIE pas-
JEJIBIL.

OcHoBHO# (hopMOIi POBECHHSI CEMHUHAPOB SBJISETCS 00CYyXJIeHHe Haubosiee nmpodieM-
HBIX U CJII0OHBIX BOIIPOCOB I10 OT/AEIBHBIM TEMaM, a TaKKe pa300p NPUMEPOB U CUTYaIUil B ay1u-
TOPHBIX YCJIOBUSX. B 00s13aHHOCTH MpenoaaBartes BXOAAT: OKa3aHHe METOJUYECKON MOMOIIH 1
KOHCYJIbTUPOBAHHUE CTYICHTOB 110 COOTBETCTBYIOIIMM TEMaM Kypca.

AKTHBHOCTb Ha CEMMHAPCKUX 3aHATHAX OLICHUBAETCSA IO CIEAYIOLUIUM KPUTEPUIM:

* OTBETHI Ha BOIIPOCHI, MIPeAIaraeMble MPeno1aBaTeseM;

* y4acCTHE B IUCKYCCHSIX;

* BBITIOJTHEHUE MPOEKTHBIX U MHBIX 3aJ[aHHI;

* ACCUCTHPOBAHME MPENOIABATENIO B IPOBEACHUN 3aHATHH.

OTBeT 10JKEH ObITh ApTYMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIOKHBIM, COJEPKATh
CCBIJIKM HA UICTOYHMKH.


https://www.openoffice.org/license.html

JloKJ1a/1bl ¥ ONIIIOHUPOBAHUE JAOKJIAI0B IIPOBEPSIOT CTENEHD BIIAJACHUS TEOPETUUECKUM Ma-
TEPUAIIOM, a TAKXKE KOPPEKTHOCTb U CTPOTOCTh PACCYkACHUM.

OneHrBaHue 3a/JaHUM, BBIIIOJHEHHBIX HA CEMUHAPCKOM 3aHSTHH, BXOJUT B HAKOILJICHHYIO
OLICHKY.

9.4 CamocTosiTesibHAsA padoTa 00y4arommxcsi M0 JMCHUIINHE (MOYJII0)

CamocrosiTenbHas paboTa CTYIEHTOB — 3TO IPOLIECC AKTUBHOTO, IIEJICHANPABICHHOIO
IpUOOPETEHNs CTYICHTOM HOBBIX 3HAHUH, yMEHUH 0€3 HeOCPEACTBEHHOIO y4acTus Npenojana-
TEJISA, XapaKTePU3YIOIUICS MPEeAMETHON HAPaBICHHOCTHIO, 3(()EKTUBHBIM KOHTPOJIEM H OLEH-
KO pe3ysIbTaToB IEATEIbHOCTH 00Yy4aroerocs.

Llenu caMoCTOSTETHLHON pabOTHI:

* CUCTEMAaTH3alys U 3aKPEIUICHUE MTOJIyYEHHBIX TEOPETUYECKUX 3HAHUN U NPAKTUYECKUX
YMEHUH CTYJIEHTOB;

- yriyOJeHHe U pacllupeHue TeOPETUYECKUX 3HAaHUM;

- (hopMUpOBaHNE YMEHUI HCIIOJIB30BaTh HOPMATUBHYIO U CHPABOYHYIO TOKYMEHTALHUIO,
CIELUAJIBHYIO JINTEPATYPY;

* pa3BUTHUE MMO3HABATENbHBIX CIIOCOOHOCTEH, AKTUBHOCTHU CTY/I€HTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hOopMUpPOBAHHE CAMOCTOSTEIFHOCTH MBIIUICHUS, TBOPUYECKON WHUIIMATUBBI, CIIOCOOHO-
CTEH K CAaMOPA3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpeaIn3aliy;

* pa3BUTHUE UCCIIEA0BATEIbCKUX YMEHUH U aKaIEeMUYECKUX HABBIKOB.

CamocrosTenbHas paboTa MOXKET OCYLIECTBISATHCS WHAUBUIYAIBHO WM IPYNIAMH CTY-
JICHTOB B 3aBUCUMOCTH OT 1I€JIU, 00BbEMA, YPOBHS CII0KHOCTH, KOHKPETHOU TeMaTHKU.

TexHoorus OpraHu3alyi CaMOCTOSTEIbHON paboThl CTYACHTOB BKIIIOYAET UCIOJIb30BaA-
HHUE WH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

[Tepen BbInosHEHNEM 00YYaIOLIMMKCS BHEAYAUTOPHONU CAMOCTOSITEILHOM paboThI ITpero-
JlaBaTeJIb MOKET MPOBOIUTh MHCTPYKTAK 11O BBIIIOJHEHUIO 331aHUsL. B HHCTpyKTaX BKJIIOYAETCs:

* LIeNb U COZIEP KaHNE 3aJaHus;

* CPOKHM BBIIIOJIHEHMUS;

* OPUEHTUPOBOUYHBIN 00bEM pabOThI;

* OCHOBHbIE TPEOOBaHUs K pe3yJbTaTaM padO0Thl U KPUTEPUHU OLICHKH;

* BO3MOYKHbIE TUITUYHBIE OITMOKH MIPU BBITOJHEHHH.

WHCcTpyKTaX MPOBOAMUTCS IMpernojaBaTesieM 3a cUeT 00beMa BpPEMEHH, OTBEIEHHOIO Ha
W3Y4YEHUE AUCLUILINHBI.

KoHTponb pe3ynpTaToB BHEAYAUTOPHON CAMOCTOSATEIbHOW PAadOTHI CTYAEHTOB MOXKET
IPOXO/UTh B MUCbMEHHOM, YCTHON MIIM CMELIaHHOM (opme.

CTyneHThl JOJIKHBI TOJXOJUTh K CAMOCTOSATEIbHON paboTe Kak K HauBa)KHEHIIeMY cpe-
CTBY 3aKpEIUICHUS U Pa3BUTHUS TEOPETUUYECKHUX 3HAHUI, BBIPAOOTKE €IMHCTBA B3IJISI0B HA OT/IENIb-
HBIE BONIPOCHI Kypca, TPUOOPETEHNs ONpeIeIeHHbIX HaBBIKOB U HCIIOIb30BaHUs MpodeccroHallb-
HOM JINTEpaTypHI.

[TomemeHust A caMOCTOSITENILHOM pabOThl 0OYYarOIIMXCSl OCHAIIEHBI KOMITbIOTEPHOM
TEXHUKOH ¢ BO3MOKHOCTBIO TIOJKITIOUEHHs K ceTh « HTepHeT» u obecreueHrneM JOCTyma B 3JeK-
TPOHHYIO HH(POPMALMOHHO-00pa30BaATENIBHYIO CPEly OpPraHU3aLUN.

9.5 MeToanueckne yKa3aHus 11 00y4aOMIMXCS 110 OCBOCHHMIO TN CHMIIIMHBI

[Tpy n3yueHny TUCHMIUIMHBI 00yYaroUIMMCs LeJIeCO00pa3HO BINOIHATE CIEAYIOIINE pe-
KOMEHIallUH:

1. U3ydyeHue yueOHON AUCIMILTUHBI JJOKHO BECTUCh CHCTEMAaTHYECKH.

2. Ilocne u3y4yeHus Kakoro-aubo paszzaerna mo y4yeOHUKY WIIM KOHCIIEKTHBIM MaTepuanaM
PEKOMEHIyeTCs I10 ITAMSTH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, OIIPEIEIEHUS, IIOHATHS Pa3aena.

3. Ocoboe BHUMaHHE CIEAYET YJACIUTh BBHINOJHEHHIO OTYETOB MO MPAKTUYECKUM 3aHs-
TUSM U UH/IMBUTyaJIbHBIM KOMITJIEKCHBIM 3a/IaHUSIM Ha CAaMOCTOSATEIbHYIO paboTy.
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4. Best TeMaTuka BOIPOCOB, U3YYa€MbIX CAMOCTOSITENIBHO, 33a€TCS Ha JISKIMSIX MPernoaa-
BateneM. MM ke naroTcsd MCTOYHMKHM (B IEPBYIO OUYEPEIb BHOBb W3/IAaHHBIE B NEPUOAMUYECKOMN
HAy4YHOU JuTepaType) i 0oJiee AeTalbHOro MOHUMAHUS BOIIPOCOB, O3BYYEHHBIX HA JICKIUH.

[Tpu camocTosTensHON POPAOOTKE Kypca 00yJaromuecs T0JIKHbI:

* IPOCMAaTPUBATh OCHOBHBIE OIpeieIeHUs U (PaKThI;

* IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JIEKIIMOHHOM 3aHATUH MaTepUaJl U JOIIOJIHUTD €T0
C Y4ETOM PEKOMEHJOBaHHOMW MO JJAHHOW TeMe JTUTepaTyphl;

* U3Y4YUTb PEKOMEHI0BAHHYIO JINTEPATYPY, COCTABIATh TE3UCHI, aHHOTALIUN U KOHCIEKTHI
Haubosee BaKHBIX MOMEHTOB;

* CAMOCTOSITEJIHO BBINIOJIHATD 3a/laHUs1, aHAJIOTUYHbIE MPE/JlaracMbIM Ha 3aHATHUSX;

* UCIOJIb30BAaTh JJI CAMOIIPOBEPKH MaTepHalibl OH/IA OLEHOYHBIX CPEJICTB.

10 Onucanue MaTepuaIbHO-TEXHUYECKOT0 o0ecnevyeHusi, HeOOXOAMMOro JJIsi  0Cy-
1IeCTBJIEHUS1 00Pa30BaTEJIbHOI0 MPOLECcca M0 JUCHUNINHE (MOAYJII0)

10.1 Yue6Ho-12060paTopHOE 000py/10BaHHE
Tabmuna 8 — [lepeuens o0opymoBaHUs JT1a00paTOPUN

HaumeHnoBanue ayauro-
Aynuropust pun Hcnonb3yemoe 000pyaoBaHue
(;1aboparopun)
Kommerotep- | Komnbrotepusiii  kiace, | Kommnberorepst IBM PC Corel-3, 4Mo6 O3V,
Hele kiaaccel | 101/5 23 mIT. B KJ1acce, MPOEKTOP
o310

10.2 TexHu4yeckHe H 3JIeKTPOHHBIE CPeCTBA 00yUeHHUs

[Ipu npoBeneHNN 3aHATUN UCTIONB3YETCA ayIUTOPHs, 000PYyI0BaHHASI TTPOSKTOPOM (CTa-
[IMOHAPHBIM WJIM TIEPEHOCHBIM) JUIsl OTOOpaXkeHus mpe3eHTanuil. Kpome toro, npu nposeneHun
JIEKIMN ¥ TPAKTUYECKUX 3aHATHI HEOOXOMM KOMITBIOTEP C YCTAaHOBJIECHHBIM Ha HEM Opay3epom
U TIPOTpaMMHBIM 00eCTiedYeHUEM I IEMOHCTPAIIMH MTPE3CHTAIIHIH.

11 Uubie cBenenus

MeToauuecKkue PE€KOMEHIAMH 110 oﬁyqeﬂmo Jun ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTSsIMH 3/10POBbS U HHBAJIU/A0B

OcBoeHMEe MUCIUIUIMHBI 00YUYaIOIUMUCS C OTPAaHHUYEHHBIMH BO3MOYKHOCTSMHU 310POBbSI
MOET OBITh OPTaHU30BAHO KaK COBMECTHO C IPYTUMH 00YJarOIUMHUCS, TaK U B OTJICIBHBIX TPYTI-
nax. [Ipeamnonaratorcsi crenuanbHble YCIOBUS JJIs TIOTy4YeHHUsST 00pa30oBaHUs 00y4YaIOUIMMHUCS C
OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 37J0POBBS.

[Tpodeccopcko-nienarorn4eckiii cCocTaB 3HAKOMUTCS C TCHUXOJOT0-(PHU3UOTIOTHIECKUMU
O0COOEHHOCTSIMU 00YYaIOIINXCsl MHBAJUIOB | JIUI C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBS,
WHAWBUAYAIbHBIMH ITPOrpaMMaMi peaOHINTAIlUN WHBATUAOB (TIpH Hanuuuu). [Ipu HeoOXoaumo-
CTH OCYIIIECTBIISICTCS JOTIOTHUTENbHAS MOACPIKKA IPETOIaBaHUsI ThIOTOPaMHU, TICUXO0JIOTaMH, CO-
[IUATBHBIMU pa0OTHUKAMHU, TIPOIIEIIITINMHE IMOATOTOBKY aCCHCTEHTaMHU.

B cooTBeTrcTBHUM ¢ MeTOMIMUECKUMHU peKoMeHmanusMu Munoopraayku PO (yTB. 8 anpens
2014 r. N AK-44/058H) B Kypce mpearnoaaraercsi UCIoIb30BaTh COIMATBHO-aKTUBHEIE U pedIiek-
CHUBHBIE METOIbI O0YUCHHUS, TEXHOJIOTHH COIIMOKYIbTYPHOU peaOUIUTAIINY C TEJThI0 OKa3aHUS T10-
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MOIIM B YCTAHOBJIEHUH MOJHOLIEHHBIX MEKJIMYHOCTHBIX OTHOLIECHHUH C APYTUMU CTYACHTAMHU, CO-
3aHUM KOM(OPTHOTO MCHXOJIOTHYECKOro KJIMMaTa B cTyneHdeckoil rpynme. [lonbop u paspa-
00TKa y4eOHBIX MaTepHaJIOB MIPOU3BOJATCS C YUETOM IPEIOCTABICHUS MaTepuaia B Pa3IMuHbIX
dopmax: ayauanbHOW, BU3YalbHOM, C MCIIONB30BAHUEM CIICIUAIBHBIX TEXHHUYECKUX CPEICTB U
MH(OPMALIMOHHBIX CUCTEM.

OcBoenue nucuumuinnbl TutamMu ¢ OB3 ocyriecTBiasieTcst ¢ HCMOIb30BaHUEM CPEICTB 00Y-
YeHHsI 00IIEro U CHeHalbHOTO Ha3HauUeHUS (IEPCOHANBHOIO M KOJUIEKTUBHOT'O UCTIOJIB30BAHUS).
MarepuanbHO-TEXHUUECKOEe OOecreueHre IMpeayCMaTpUBACT IPHUCIIOCOOICHHE ayIUTOpHid K
Hyxzaam jui ¢ OB3.

dopma IpoBEICHUS aTTECTALUU TSl CTYCHTOB-UHBAIUAOB YCTAHABIUBACTCSA C YYETOM
MHAMBUAYaAIbHBIX Ncuxopusznueckux ocodennocre. s cryaentos ¢ OB3 npexycmarpuBaercs
nocTtynHas popMa npeaocTaBIeHHs 3aJaHI OLIEHOYHBIX CPEJICTB, & HMEHHO:

* B TICYATHOM WJIM AMEKTPOHHOU opMe (U1 JIUIL C HAPYIIECHUSIMU OMOPHO-/IBUTATEILHOTO
amnrmnapara);

- B IIe4aTHOM (hopMe UITH DIIEKTPOHHOM (popMe C YBETUUEHHBIM MIPU(GTOM U KOHTPACTHO-
CTBIO (17151 JIUL C HAPYLLIEHUSIMU CIIyXa, peUH, 3pEeHuUs);

- METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHus BCAYX (ISl TUI[ C HAPYIICHUSIMU 3PEHUS).

CryneHTaM ¢ MHBAJIUAHOCTBIO YBEIMUYUBACTCS BPEMsl Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. J[J1s1 TAKMX CTYACHTOB IpeaycMaTpUBaeTCs TOCTyHAs opMa mpeaocTaBie-
HUS OTBETOB Ha 3aJ]aHHs, 2 UMEHHO!

- MIUCBMEHHO Ha Oymare uiiv HabopoM OTBETOB Ha KOMIBIOTEPE (IS JIUI] C HAPYIICHUSIMH
cilyxa, peun);

- BHIOOPOM OTBETa U3 BO3MOXKHBIX BAPUAHTOB C UCIOJIH30BAHUEM YCIYT aCCUCTEHTA (IS
JIII ¢ HAPYIICHUSIMHU OMTOPHO-IBUTATEILHOTO aIapara);

* YCTHO (U151 TUI C HAPYLIECHUSIMU 3PEHHUSI, OTIOPHO-JBUTATEILHOTO alapara).

[Tpu HEOOXOAMMOCTH IS OOYYAIOIIUXCS ¢ MHBAJIHIHOCTBIO MPOLEAYpa OIICHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.
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[Ipunoxenue 1

®OHJ OUEHOYHbIX CPEACTB!

o IMCIOMIIJIMHE

Komnbrorepnas rpaguka

Hamnpasnenue noaroToBku 09.03.01 "HUngpopmamuxa u evluuciumenvHas
mexHuka"

HampasiienHocTs (Tpoduin) IIpoepammnoe obecneuenue cpeocme

00pa30BaTeNnbHON MPOTrPaMMBbI BLIYUCTUMETLHOU MEXHUKU U A8MOMAMUIUPOBAHHBLX
cucmem

KBanudukarms BEITyCKHUKA bakanasp

T'ox Hayasa moAroToBKHA 2021

(no yuebrHomy niamy)

dopma 00yueHust OYHas

TexHonorus oOyueHus MpaOUYUOHHASL

Kypc Cemectp TpynoemMKocTs, 3.€.
4 7 5

Bun npomeKyTo4HON aTTecTaluu

OOGecneunBaroiee noapas3aeacHne

Dx3amen

I1YPUC
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1 IlepeuyeHb IUIAHHPYEMBIX Pe3yJabTATOB 00y4eHHsI N0 JUCHHUILIHHE (MOY.II0),
COOTHECEHHBbIX ¢ HHANKATOPAMM JOCTHKEHUS] KOMIIeTeHIU

[Tponiecc n3ydenus quciumuinabl «KommnbsioTepHas rpaduka» HarnpasieH Ha GopMHUpoBa-
HUe cienyronux kommneteHui B cootBercTBrH ¢ @I'OC BO 1 ocHOBHOM 00pa3oBaTeIbHON MPO-

rpammoi (tabmuna 1):

Tabmuua 1 — KomnereHIy 1 MHIUKATOPBI UX JTOCTHKECHUS

Koz mo ®I'OC

Nuaukatopel JOCTUXEHUS

YHuBepcanbHbIe

[Inanupyemblie pe3ynbTaTsl 00y-

YCHU 110 JUCHHUITIIMHE

O6menpodeccronanbHbIe

OIIK-9Cnocoben
0CBaMBaTb METO-
JIMKU HCIIOJIB30Ba-
HUS IPOTPaMMHBIX
CPEJICTB IS pele-
HUS IPAKTHYECKUX
3a/1ad4.

OIIK-9.1
3HaeT METOUKHU HCII0JIb30BaHMS
IIPOrPaMMHBIX CPEJCTB JJIs peLie-
HUS IPAKTUYECKUX 33734
OIIK-9.2
YMeeT HCIoJIb30BaTh IPOrpaMMHBbIE
CpEJICTBA JJIsl pELIEHUs IpaKTHye-
CKUX 3aJa4
OIIK-9.3
Brnasneer HaBbIKaMU HCIIOIb30BaHUS
IIPOrPaMMHBIX CPEJCTB JIs pelie-
HUS IPAKTHYECKUX 3a7a4

3HaeT METO/Ibl U CPEJCTBA HC-
H0JIb30BAHUS TIPOTPAMMHBIX
CPEJCTB JJIsl pEeLIEeHUs IpaKTHye-
CKHUX 3aJjau

YMeer Ucnonb30BaTh CyIIECTBY-
touee 110 1t perienust npakTu-
YeCKUX 3a71ad;

Bnasgeer HaBbIKaMU HCIIOJIL30BA-
HUSI IPOTPAMMHBIX CPEACTB IS
peIIeHNs TPAKTUYECKHUX 3a7a4

[Ipodeccuonanbubie

Tabnuua 2— [TacnopT (hoH1a OLIEHOYHBIX CPECTB

®opmupyemas | Haummenosa-
KonTtpoaunpyembie
KOMIIeTEeHIUs HHe
pa3naeJibl (TeMbl) IToxka3zaTesn oumeHKH
OLICHOYHOT0
AUCHMILTUHBI
cpe/cTBa
Temal-TI'papuueckue Jlaboparopuas | [Ipumensier rpadpuueckue
GynxuuAPI OIIK-9 pabora 1 ¢bynkunu APl ans paspa-
Tect OO0TKH MPOrPaMMHBIX UH-
TepdeiicoB
Tema2-ANropuT™MBl Te€HE- JlaGopatopnast | Mcnonb3yeT TUIOBBIC peliie-
paluK TOYEK OTPE3Ka U 3a- OIIK-9 pabora 2 HUS U 11a0JIOHBI IPOEKTUPO-
KpacKu o0acTei Tect Banus I10 s BeiBOA
n300pakeH Ha MIIOCKOCTH
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Tema3-IloctpoeHue Kpu- JIabopatopHast | YMeeT IPOrpaMMHO peaju-
BBIX HA IUIOCKOCTH OIIK-9 pabora 2 30BBIBATh METO]I IIpHUpaIlIe-
Tect HUH JUIsl KPUBBIX HA IIJIOCKO-
CTH
Tema4-Ilpoekiu U Bpa- PI'P1 YMeeT nporpaMMHO pealiu-
[IEHHE OIIK-9 Tect 30BBIBAaTh BBIBOJI H300pake-
HUSA B LICHTPAJILHOM U Ma-
paJuIEIbHON TPOEKIUAX
Tema5-H300paxkenue 10- PT'P1 YmMeeT nporpaMMHO pealiu-
BEPXHOCTEN C yaaleHUEM OIIK-9 Tect 30BBIBATH BBIBOJI TOBEPXHO-
HEBUIUMBIX JIMHUH W Ya- CTH , HCIIOJIB3YS AJITOPUTM
cTen IUIABAOLIEr0 TOPU30HTA U
METOJ XYI0KHUKA
Tema6-Anredpanueckue PI'P2 YMeeT mporpaMMHO peasiu-
(paxrasl OIIK-9 Tect 30BBIBaTh AJICOPUTM BBIBOJIA
¢dpakrana HetoToHa (ypas-
HEHUE TpeThel )
Tema-7 T'eomerpuyeckue PI'P2 Hcnons3yer TUIIOBBIE pelie-
U CTOXAaCTUYECKUE Q)paK- OIIK-9 Tect HUS U IIA0JIOHBI IMPOCKTHU-
TaJIbl posanus [10 ms moctpoe-
HUS ¥ BBIBOJA (PpaKTaTBHBIX
MHOYECTB

MeTOI[I/ILIeCKI/Ie MaTepHuaJibl, OMMPEACIAIONHNE TPOLUCAYPbl OLICHUBAHUSA 3HaHPII>i, YMCHHﬁ,
HaBBIKOB U (I/IJII/I) OIIbITa ACATCIIBHOCTH, NPCACTABIICHBI B BUAC TEXHOJIOTHYCCKOM KapTbl JUCIIU-

el (Tabnuma 3).

Ta6mmma 3 — TexHoyiornueckas Kapra

Haunme-
HOBaHHe
OLICHOY- Cpoku IIxana oue- Kpurepun
HOT'0 BBINOJIHEHUS HHUBAHUSA OLICHUBAHUS
cpen-
CTBa
7 cemectp
Ilpomercymounana ammecmayun ¢ gpopme IK3amen
1. | Tect (4 |B Teuenun ce- | 5 5- MpaBUJIbHBIE OTBETHI Ha BCE BONPOCHI, 4
TecTa) MecTpa 06a;uioB / 3a | — MpaBUJIbHBIE OTBETHI HA YETHIPE BONPOCA,
OJIUH TECT 3- mpaBUJIbHBIE OTBETHI Ha TPU BOMpoca, 2-
MpaBUJIBHBIE OTBETHI HA J[Ba Bompoca, | —
MPaBUIIBHBIN OTBET HA OJIMH Bompoc, 0 - Bce
OTBEThI HEMPaBUJIbHBIE
2. | Jlabopa- | B Teuenum ce- | 15 15-naboparopHas paboTa BBIIIOJIHEHA MOJ-
TOpHas MecTpa O0aysioB / 3a | HOCTBIO, MMPABUIIBHO, CBOEBPEMEHHO, JTaHbI
pabora (2 OJIHY pa0OTy | MOJHBIE OTBETHI HAa JOMOJHUTEIHHBIE BO-
paboThI) IIPOCHI BO BPEMSI 3aLIUTHI PaOOTHI, CTYAEHT
MoKa3aJl OTJIMYHOE BJaJIeHHUE HaBBIKAMHU
MPOEKTUPOBAHUS TPOTPAMMHBIX HHTED-
(eiicoB, OTYET BBHIMOJHEH aKKYPaTHO U B
COOTBETCTBUH C NPEABSIBIIEMbIMU TpeOo-
BaHUSAMH, 8—1aboparopHas paboTa BbINOJ-
HEHa ¢ 3aMEeUYaHMsIMH, CTYICHT ITOKa3aJl XO-
poliee BiIaJeHHe HaBBIKAMH MTPOSKTHPOBA-

15




Haume-

HOBaHHE

OIlEHOY-
HOIO
cpen-
cTBa

Cpoxku
BbITNIOJIHEHUSI

MIxaJuaa one-
HUBAHUA

Kpurepun
OlLlCHUBAHUS

HHSI TIPOrPaMMHBIX HHTEp(EHCcOB, HE BbI-
JIepKaHbl CPOKM BBIIOJHEHHUS PAaOOTHI,
JaHbl HCIIOJIHBIC OTBCTHI HA JOIIOJIHHUTCIIb-
HBIC BOIIPOCHI BO BPEeMsI 3aILUThI padOThI, 4-
CTYJCHT BBIIOJHHUI PabOTy C CYIIECTBEH-
HBIMHM HCTOYHOCTAMH, HE CO6HIOII€HBI
CPOKH BBIITOJIHCHUA paGOTBI, CTYIACHT I1IOKa-
3a] yIOBJICTBOPUTEIILHOE BIIA/ICHHE HABbI-
KaM{ MPOCKTHPOBAHUS MPOTPAMMHBIX HH-
tepdeiico, 0- 3amaHne HE BHIOIHEHO.

3. |PTP (2
paboThl)

B konie ce-
MecTpa

25
OamioB / 3a
OJIHY paboTy

25-PI'P BBINONHEHO TMOJHOCTHIO, IIpa-
BUJILHO, CBOCBPEMEHHO, JIaHbI TIOJHBIE OT-
BETHl HA JIOTIOJHUTEIbHBIC BOIPOCHI BO
BPEMS 3aIIUTEI PAOOTEI, CTYOEHT ITOKa3al
OTJIMYHBIC BJIQJICHUS HAaBBIKAMHU IMPOCKTH-
pOBaHUs MPOTrPAMMHBIX HHTEPMHENCOB, OT-
YeT BBIINOJIHEH aKKYPAaTHO U B COOTBETCT-
BUU C TIPEIBSIBISIEMBIMU TpeOoBaHUsIMU, 18
- PI'P BBIOJIHEHO ¢ 3aMEUaHUSIMH, CTYICHT
MOKa3aJl XOpOoIllee BJIAJICHUE HaBBIKAMH
IPOCKTUPOBAHKS TPOTPAMMHBIX HMHTEP-
(eficoB, HO HE BBIICPKAHBI CPOKHU BBIMOJ-
HEHUS pabOThI, IaHBI HETIOJIHBIC OTBETHI HA
JOTIOJTHUTEIBHBIE BOIPOCHI BO BpEeMs 3a-
MIUTHI PaboThl, 9- CTYIEHT BBINOJHUI pa-
00Ty C CYIIECTBEHHBIMU HETOUYHOCTSIMU, HE
COOJIOZICHBl CPOKU BBIIIOJHEHUS! padoThI,
CTYIEHT TIOKa3al YJOBJIETBOPUTEIHHOE
BJIQJICHUE HAaBBIKAMU  IPOEKTUPOBAHUSA
MporpaMMHbIX uUHTep(elicoB, 0- 3amaHue
HE BBLIMOJHEHO.

DK3aMeH

Ha ceccun

50 6amnoB
Teopernue-
CKHUI1 BOIIPOC
— OlLICHWBA-
HHUE YPOBHS
YCBOEHHBIX
3HaHUH

OnuH BompoOC:

50 0asuIoB - CTYIEHT IPABUJILHO OTBETHII
Ha TeopeThyeckuii Bonpoc 6uinera. [Toka-
3aJ1 OTJINYHBIC 3HAHUS B PAMKaX yCBOCH-
Horo yyeOHoro mMatepuania. OTBETHI Ha
BCE JIOTIOJTHUTEIIEHBIEC BOTIPOCHI.

40 6aIoB - CTY/IEHT OTBETHUJI Ha TEOPETH-
YECKUM BOTIPOC Ousiera ¢ HeOOIBITUMU He-
toyHocTsMH. [Toka3zan xopouue 3HaHuUs B
pamMKax YCBOEHHOI'O yueOHOro MaTepuasa.
OTBeTns1 Ha OOJNBIIMHCTBO JIOMOTHUTEIb-
HBIX BOITPOCOB.

30 OanyoB - CTYIEHT OTBETUJ HA TEOPETH-
YeCcKUi BOMpOoC OMiIeTa ¢ CyIIeCTBEHHBIMU
HeToyHOCTsIMU. [loka3an ynoBnerBopu-
TEJIbHBIC 3HAHUS B PAMKaX YCBOCHHOTO
yuebHoro matepuaina. [Ipu oTBeTax Ha g0-
MTOJTHUTEIIHbHBIE BOMTPOCHI OBIIO JOMYIIEHO
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Haunme-
HOBaHUe
OLleHO0Y- Cpoxku IIkana oue- Kpurepun
HOT0 BBINOJTHEHH S HUBaHUS OlleHUBAHUS
cpen-
cTBa
MHOT'O HETOUYHOCTEH.
0 GayIoB - IpH OTBETE HA TEOPETUICCKHIA
BONpPOC OuseTa CTyJeHT MPOJAEMOHCTPUPO-
BaJI HEJJOCTATOYHBIN YpOBEHb 3HaHuM. [Ipu
OTBETax Ha JOMOJIHUTEIbHbIE BOIPOCHI
OBLIO AOMYIIEHO MHOKECTBO HETPABUIIb-
HBIX OTBETOB.
50 6amioB OmuH BoIIpoC:
[IpakTuue- 50 GayIoB - CTYACHT MPABWIBHO pa3pado-
CKHMIl BOIIPOC | TaJl AITOPUTM, MPABUIHHO BBITTOJIHHII KO-
— OLIEHUBA- JMpOBaHuE, TECTUPOBAHUE U OTIIAJIKY 3a-
HUE YPOBHS | JTAYH.
YCBOGHHBIX 40 6aIoB - CTYACHT MMOCTPOUII AITOPUTM
HAaBBIKOB C TIOTPEITHOCTSAMH, TIPABUIILHO BBHITIOTHUI
KOAMPOBAHUE, TECTUPOBAHUE U OTIIAJKY
3a/1a4i.
30 6amioB - CTYACHT MOCTPOUIT AITOPUTM
C IOTPEIIHOCTAMH, CIIeIaT OITMOKY TTPH
KOAMPOBAHUH, 3HAET METOJIbI, HO HE CMOT
MIPOBECTH TECTUPOBAHUE U OTJIAJIKY 3a-
nauu. [lokazan yaoBneTBOpUTENbHbBIE
HABBIKM B paMKaX YCBOECHHOTO y4eOHOTO
MaTepuana..
(0 OasyuIoB - CTYZIEHT HE CMOT IMOCTPOUTH aJl-
TOPUTM, HE CMOT MTPOBECTU KOJUPOBAHUE,
TECTUPOBAHUE U OTIAJKY 3a]a4H.
HUTOI'O: - 200 -
OayI0B
Kputepumn oueHKH pe3yibTaTOB 00y4eHHs MO JUCIHUNINHE:
0 — 64 % oT MakcUMaTbHO BO3MOYKHOM CYMMBI 0AJIIOB — «HEYIOBIETBOPUTEILHOY (ue-
JIOCTATOYHBIM YPOBEHbB ISl TEKYILEH aTTeCTaIlluu 0 JUCIUILITUHE);
65 — 74 % OT MaKCUMAaJIbHO BO3MOXHOU CYMMBI OQJIJIOB — «YOBIICTBOPUTEITHHO» (mo-
POTOBBIN (MUHUMAJIbHBII) YPOBEHB);
75 — 84 % ot MakcHMaJIbHO BO3MOKHON CYMMBI 0aJlJIOB — «XOPOIIO» (CPEeIHUN YPOBEHb);
85 — 100 % ot MakcUManTbHO BO3MOXKHOU CYMMBI 0aJIJIOB — «OTJIMYHOY (BBICOKUH (MaKCHMallb-
HBII) YPOBEHD)

3aganus A1 TEKyLero KOHTPOJIs

3aganus Ha JadoparopHyio padory Nel «I'paduyeckue pyHKIUm)

3ananue 1. BoiBectu rpaduk pyHkunu, cornacHo Bapuanty (rpaduk GyHKIUU, UMEIOLIEH
TOYKH pa3pbiBa, PYHKIMH, 33JJaHHON MapaMeTpuyecku, QyHKINHU, 33JaHHOI B MOJIIPHBIX KOOP-

nuHaTax). BapuanTel 3ananuil npuBeaeHs! B Tadbauie 7.
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Tabmuia 7 — BapuanTsl 3a1aHuii

Howmep Bapuanta OyHKIUA Howmep BapuanTa OyHKIUA
X x=t?%,
1 = 11
R {y=t“+t5
t2
2 X=—>
-4 1+t2°
2 = 12
y X+1 :t(l—tz)
1+t?
X= t’
3 _ 13 1+’
(x+1)° y- t?
1+t?
(-t
2 = )
_X t? +1
) Y= o _t(t*-))
t? +1
. X+l 15 x = cost (1+cost),
(x-1)? y =sint(1+cost)
2%x+1 Xx=t-sint,
6 ik 16 {
x- =1 y =1-cost
7 y=2X=3 17 r =sin 2¢
x-1
y= 2x—-1 18
8 X+2 .
I =sin 3¢
Howmep Bapuanra OyHKUUA Howmep Bapuanra OyHKIUA
x =t
H A 4¢
9 2t 19 r=sin —
y=",(3-t%) 3
3
=2t—t?, _
10 § 2 20 r =sin 22
y=3t—t 3
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8 y= 2XX+_21 18 r =sin 3p
X =t?
1 . 4§0
2t 1 r=sin —
° y=2 -t ° 3
X =2t—t?, :
10 3 20 r:sln%

3anmanue 2. [octpouth anroput™ u pazpaboTaTh MporpamMmy JJIs PEIICHUsS 3a/1a4u, CO-
IJIACHO BapUaHTY C UCIOJb30BaHuEM Tpaduueckux Gynkuit API.

Bapuanmur 3a0anuii

1. Paspaborarh nporpammy, peaiu3yroulyio cieayromiee nocrpoeue. CTpOUTCs 3armoTHEHHBIN
KPYT paauyca R, 3arem 4yeThipe 3amoHEHHBIX Kpyra paauyca R/2, koTopbie yaaneHsl OT IeH-
Tpa UCXOAHOTO Kpyra Ha pacctosiHue 2R. DTOT mpouecc NpuMeHsIeTCsl K KaKIOMY KPYyTy H T.
1. BEIMOMTHUTE JaHHOE MOCTPOEHUE C MOMOIIBIO PEKYPCHH, TITyOuHA KOTOPOH ompeensiercs
ycioBuem R>4.

2. BriBecTu B JIEBOM BEpXHEM YIIy SKpaHa MPOU3BOJILHOE U300pakeHue (Hapumep, u300paxe-
HUEe poccuiickoro ¢uiara) pasmepom 120 Ha 60 mukcenoB. 3areM B MPaBOM HIKHEM YTITY
JKpaHa BBIBECTH yBelWYeHHOE n300paxkenue pazmepom 240 na 120 nukcenos.

3. Hamucarp nporpamMmy, KoTopasi OIpeAesseT, MepeceKatoTcs JIM Ba MPOU3BOJIIBHO 33JaHHBIX
OTpe3Ka B OJHOM TOouke Wiu HeT. OTpe3Ku 3a/1al0TCs SKPaHHBIMH KOOPAUHATAMU CBOMX KOH-
IIOB M BBIBOJISTCS Ha dKPaH.

4. Hamwucate mporpaMmy, KOTOpas ONpPEIeNsieT, SBISETCS JIW MHOTOYTOJbHUK C BEpIIMHAMU
(X0,Y0), ..., (Xn-1,Yn-1) BBITYKJIBIM ¥ BBIBOJUT 3TOT MHOTOYT'OJIbHHK Ha 3KpaH. BepIiinHbel MHOTO-
YrOJIbHHUKA 33/1al0TCSI SKPAaHHBIMU KOOPJMHATAMHU.

5. Hamucate nporpammy, KoTopas OnpeaesnsieT, HaXOAUTCS JIU HEKOTOpasi TOUKa C SKpaHHBIMU
KoopauHaTaMu (X,y) BHYTPH 3aJaHHOTO TPEYroJIbHUKA WM BHE €r0 M BBIBOJUT HA 3KPaH Tpe-
YTOJIbHUK U TOUKY. TpeyroybHUK 3a/1ae€TCsl IKPAaHHBIMU KOOPIWHATAMH €T0 BEPIIHH.

6. IudaropoBo nepeBo cTpouThes cienyroumm oopasom. Ha orpe3ok ¢ konuamu P1 u P2 cra-
BUThCA KBajpar. Ha kBaapaT craBUThCS paBHOOEAPEHHBIN TPEYTrOJIbHUK, OCHOBAHUEM KOTO-
POTO CITYXHT €ro TUIOTeHY3a. JIJInHa TUIIOTeHY3bl paBHA CTOPOHE KBapaTa. 3aTeM 3TOT Mpo-
1[eCC MPUMEHSIETCS K KaXK/I0MY M3 KaTeTOB IIOCTPOEHHOTO TpeyroyibHuKa u T.4. [loctpouts nu-
(aropoBo 1epeBO ¢ MOMOIIBIO peKypcHH. PeKypcust mpoaoikaercs 10 TeX Hop, HoKa CTOpoHa
KBaJipaTa 0oJIbIle IIUPUHBI OJHOTO MUKCENA.

7. M300pa3uth 1epeBo C MOMOLIbIO PEKYPCUH. JJITMHBI OTPE3KOB, COETUHSIOIUX COCETHUE Y3JIbl,
YMEHbILAIOTCSA, U BBIYUCIIAIOTCS ClIydaiiHbIM 00pa3oM. JIucThs n300pa3uTh Kak Kpyru pajguyca
5.

8. CrpouTtcst paBHOOEAPEHHBIH MPSMOYTOJIBHBIA TPEYTrOoJbHHUK C JJIMHOW KaTeTa «a». 3aremM
CTPOUTCS TPEYTOJIbHUK, BEPIIMHAMU KOTOPOT'O SIBJISIOTCS CEPEIUHBI CTOPOH MCXOJIHOTO Tpe-
yroJIbHUKA. 3aTeM CTPOUTCS TPU TPEYTrOoJbHHUKA, BEPUIMHAMH KOTOPBIX SBISIOTCS CEPEIUHbI
CTOPOH MOJIYYEHHBIX TPEYTOJIbHUKOB U T.J. BBIMOTHUTE JaHHOE NOCTPOEHUE C TTOMOILIBIO pe-
Kypcuu, TIyOuHa KOTOPOU OMpeensieTcsl yCIOBHEM a = 4.

9. 3amaBas pa3TUYHBIC MAOIOHBI 3aITOJIHEHUS JJIs TPaHeH, MOCTPOUTH KYO.
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10.

11.

12.

13.

14.

15.

16.
17.

CTpouTbes OKPYKHOCTB pamuyca R, 3arem 10 okpyskHOCTE# paanyca I = R/2, meHTpbI KOTO-
PBIX yIAJEHBI OT €€ IIeHTpa Ha paccTosiHue 2R. DTo mpoiecc NPUMEHSETCs K KaKI0U OKPYX-
HOCTH U T.J1. BBIIOTHUTH JaHHOE MOCTPOCHHE C TOMOIIBIO0 PEKYPCHH, TTTyOnHA KOTOPOH ompe-
JIeNsIeTCsl yCIIOBUEM I > 5.

Ctpoutcs 3aroNHEHHBIN KBaJpaT cO CTOPOHOM a, 3aTeM 4YeThIpe 3alOJHEHHBIX KBaJapara co
CTOpPOHAMH @/2, IIEHTPbI KOTOPBIX YAAJCHBI OT IIEHTPa UCXOIHOTO KBaJgpaTa Ha PacCTOSHUE
2a. JTOT mpoLecc MPUMEHSETCS K KaXJA0My KBapaTy U T.JI. BRIIOIHUTH JaHHOE OCTPOCHUE
C TIOMOIIIBIO PEKYPCUH, TITyOMHA KOTOPOU ONpeeNnsieTcsl yCiIoBUeM a = 4.

Crtpoutcs 3amoHEHHBIH poMO co cTOpoHOU a M yrioMm 60°, 3areM YeThIpe 3armoTHCHHBIX
pomOa co cTopoHamMH a/2, HEHTPbI KOTOPBIX YAaJIeHbI OT LIEHTPa UCXOAHOTr0 pomMOa Ha paccTo-
sHue ka. DTOT MPoLECcC MPUMEHSETCS K KaKJoMy poMOy U T.J. BRIOTHUTE JaHHOE MOCTpOe-
HUE C MOMOUIbIO PEKYPCHH, TIIyOMHA KOTOPOU ompeaensieTcs ycinoBueM a =4. Pexomenye-
MbIe 3HaUCHUS K=2.

CtpouTcs 3amoHeHHbBIN KpyT paauyca R, 3atem 6 kpyroB paauyca I = R/3, leHTpbI KOTOPBIX
yIJIeHBI OT €ro IEeHTpa Ha paccTosinue 3R. DTOT mporece MPUMEHSETCS K KaXIOMy KpYry U
T.1. BBINOTHUTH JaHHOE MOCTPOEHUE C TOMOUIBIO PEKYPCHUH, TTTyOnHA KOTOPOH OIpeiesieTcs
ycnoBueM R >4.

CrpouTtcsi OKpYKHOCTB paguyca R, 3atem 12 okpyxHocTel pamuyca I = R/4, ieHTpbl KOTOPBIX
ynajeHsl OT e€ leHTpa Ha paccTtosiHue 4R. DToT nporiece mpuMeHseTcs K KaKI0U OKPYKHOCTH
U T.1. BBIMOTHUTE JaHHOE TIOCTPOCHUE C MOMOIIBIO PEKYPCHH, TITyOHHA KOTOPOH Ompeaers-
eTcs ycinoBueM R >4.

[TocTpouTs 3aKpamieHHbId KBagpaT co cTopoHoit 3a. PaccMoTpum ero kak o0benuHeHue 9 3a-
KpAIICHHBIX KBaIpaTOB CO CTOPOHOM a. 3aKpacuM LIEHTPANbHBINA KBaJApaT cO CTOPOHOM a I1Be-
TOM (poHa. 3aTeM B OCTABIIMXCSI BOCBMH 3aKpalleHHBIX KBaIpaTax B HEHTPE KaXI0ro 3aKpa-
CUM I[BeTOM (pOoHa KBaJpar co CTOPOHOH @/3 U T.J1. BEIMOTHUTH HaHHOE MOCTPOEHHE C TIOMO-
HIbI0 PEKYPCHH, TTTyOrHA KOTOPOI OMpeiensaeTcsl yCIoBreM a>3.

AHaorn4Ho 3a1a4e 15, HO MEeHbIINE KBaAPaThl PACIOIAraloTCs MO JHArOHAH.

BriBecTH 3aMKHYTBI MHOTOYTOJIBHUK U 3aMIOJIHUTH €ro OykBamMu «A» pazmepom 8x8 mukce-
JIOB.

3aganus Ha Ja6opaToOpHYI0 padoTy Ne2 « AJIrOPUTMBI MJIOCKOH MAIIMHHOM rpagukm»

3aI[aHI/Ie 1. I/ICHOHBSYH AJITOPUTM I'CHCPALUU TOYCK OTPE3Ka, BBIBECTU HA SKPAH TPCYIrOJib-

HUK U, UCITOJIB3Yyd AJITOPUTM 3allOJIHCHU A, 3aKPACUTH €I0.

Bapuanmbl 3a0anuil. FeHepaHI/IH TOYCK I'PaHUILIbI MHOT'OYTOJIBHUKA ITPOU3BOAUTCS 110 OJHOMY H3
CICOYIOMUX aJIrTOPUTMOB!

L1. Cummerpuunsiii LI/TA.
L2. ITpocToii LIJIA.
L3. Anroputm bpesenxema.
L4. Merox npuparieHuii.
L5. Meroa npupamieHui, UCIOIb3YIOIIHUNA YEThIPE MEPEMELICHUS.
O6uacTh 3aKkpalMBaeTcs ¢ UCIOJIb30BAaHUEM OJTHOTO U3 CIAEAYIOUIUX aIrOpPUTMOB:
F1. ITocTpouHblil alrOPUTM 3aII0JHEHUS C 3aTPAaBKOM.
F2. C ycranosko# pexxnma XOR.
F3. C 3anomMuHaHNEM TOUYEK I'PAHULIBI B CTEK.
F4. ITocTpouHslii anrOPUTM C 3aTPaBKOU € UCIIOJIB30BAHUEM PEKYPCHH.
F5. IIpocToit anroputm 3aroIHEHUS C 3aTPaBKOU € UCIIOJIB30BAHUEM PEKYPCHUH.
F6. [IpocToit anroputm 3amoJHEeHHS C 3aTPABKOM.
KomOuHamu 3Tux aaropuTMOB pacipeAessstoTest Mexay Bapuantamu 01-25 Tak:
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1)L1-F1  6)L2-F2  11)L2-F3  16)L2-F4  21)L2-F5
2)L2-F1  7)L3-F2  12)L3-F3  17)L3-F4  22)L3-F5
3)L4-F1  8)L4-F2  13)L4-F3  18)L4-F4  23)L4-F5
HL5-F1 9 L5-F2  14)L5-F3  19)L5-F4  24)L5-F5
5)L1-F2  10)L1-F3 15 L1-F4  20)L1-F5  25)L1-F6

3aganue 2.IlocTpouTh aaropyuT™M 1Ji Fr€HEepali TOUYEK YKa3aHHOW KPUBOM, TPUHAIJIEHKA-
IIMX JaHHOHN YeTBepTH. BapuaHThl 3aaHMil MPUBEACHHI B Ta0HIIE 8.

Tab6nuia 8 — BapuanTtsl 3a1aHuii

DyHKIUSA, HOMEP YeTBEPTH DyHKUMsA, HOMEP YeTBEePTH

1) x2+y?=R? I 14) y=ax? a<0, i

2) y=ax?a>0, I 15) y=ax3%,a<0, Il

3) y=ax?,a>0, I 16) a?x3-y?=0, I

4 x2la2-y2/p?=1, | 17) x¥a?-y??=1, I

5) y?=2px, p>0, I 18) x?>+y?=R?, "I

6) x°+y’=R? I 19) y=ax? a<0, v

7) ay®-x=0,a<0, I 20) y=ax%,a<0, IV

8) y=ax?a>0, 1 21) a’x3-y?=0, \Y]

9) y=ax?a>0, i 22) x?la?-y?/b%=1, v

10) x?/a?-y?/b>=1, I 23) x?la?+y?/b?=1, v

12) ay’-x=0,a>0, | 24) ay*-x=0,a>0, I
13) x2+y?=R?, v 25) ay®-x=0,a<0, v

3aganus na PI'P
PacuerHo-rpadguyeckas padora 1 «IlocTpoenune n BHIBOA MOBEpPXHOCTEI
3ananue. BoiBecTu Ha dkpaH u3o0paxkeHue moBepxHoctu Z=f(X,y) ¢ ynaieHueM HEBHIH-

MBIX TUHUH. Y 1ajieHrne HEBUIUMBIX JTUHUN OCYIIECTBIISETCS JIMOO C UCTIOIb30BaHUEM JITOPUTMA
riaBaroliero ropu3onta (M1), mubo ¢ ucnonp3zoBaHueM MeToa xyaoxanka (M2). PaccmarpuBa-
eTcs mubo nenTpanpHas npoekius (P1), nubo napamnensHas npoexius (P2). TloBepxHocTh 3a1a-
€TCsl OTHOU U3 CIEAYIOIINX (hopMyIr:

Z4. 7=X* +y?

Z1. z=x% - xy®

Z7. z=cos(y x> +Vy?)
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Z2. z=Xsiny-ysinx

Z3. z=[@°=x* -y

2

2 2 2
Z5. 2= (x#Y)

[Tomyuaem crenyromye BapuaHThl:

1) M1-P2-Z1
2) M1-P2-22
3) M1-P2-Z3
4) M1-P2-74

5) M1-P2-Z5

6) M1-P2-Z6
7) M1-P2-27
8) M1-P2-78
9) M1-P2-79

10) M2-P1-71

11) M2-P1-72
12) M2-P1-73
13) M2-P1-74
14) M2-P1-75

15) M2-P1-Z6

Z6. 7 =xy/(x* +y? +1)

Z8. z=Xsiny—ysin(x+Yy)

Z9. z=X(X=Yy)(X+Y)

16) M2-P1-27
17) M2-P1-78
18) M2-P2-71
19) M2-P2-22

20) M2-P2-Z3

Pacuerno-rpaduyeckas padora 2 «®@pakranbl HproTona
3ananue. [loctpouTs u BeiBecTH (Ppakran HpioTOHA 10 3aJaHHBIM KOPHSIM anre0panye-

21) M2-P2-24
22) M2-P2-75
23) M2-P2-Z6
24) M2-P2-27

25) M2-P2-Z8

CKOT'0 YPaBHEHMS TPEThEU CTEIICHMU.

€

THoscnenue. 3adanvl kopHu ~1,

f(

omoobpasicenus Hvromona

manvHoe MHodicecmso Hvromona.

C

2y

B mabnuye 9 ona kasxcooeo sapuanma 3a0ana mpouxka KopHeu MHO2041eHd
Tabnuia 9 — BapuanTtsl 3a1anuii

C .

3 aneebpauyeckozo ypasHeHus mpemvell cmenexu
VA .

)=0. Tpebyemcs vieecmu Ha 9Kpan 001ACMU NPUMSICEHUS IMUX KOPHel OMHOCUMENbHO

!
2 2-1(2)/ (2 ) I'panuya smux obracmeu cocmagnsem ppax-

f(z)

Bapuant C, c, C, Bapuanr | C, c, C,
1 —2 —2+i | —2—i 11 —1 | =3/4+i | =3/4-i
2 -1/2 —1+i | —1—i 12 =3/4 | -12+i | -1/2-i
3 1/2 1+i 1—i 13 -1/4 i —i
4 3/2 2+i 2—i 14 /4 | 1/2+i | 1/2-i
5 2 i —i 15 3/4 | 3/4+i | 3/4-i
6 -2 —242i | —2-2i 16 -1 1+i 1—i
7 -1/2 —1+2i | —1-2i 17 -3/4 | —1+i —1—i
8 1/2 1+ 2i 1-2i 18 -Y4 | Y2+ | 1/2-i




9 3/2 2+2i 2-2i 19 1/4 3/4+i 3/4—i

10 2 2i — 2i 20 3/4 1+i 1—i

IIpumepHas cTpyKTypa OMJI€TOB TeCTHPOBAHMSA

Tect «I'papuueckne pynkuuun AP
Bonpoc 1. Kakas u3 npuBeneHHbIX HIKe rpaduueckux ¢ynkuuii Windows AP BeiBouT
Ha 9KpaH MMUKCEIL.
Br16paTh npaBUIbHBIN BapHaHT OTBETA.

BapuanTsbl oTBeTa:

1. MoveTOEX ;
2. SetPixel ;
3. Ell1ipse ;

Bonpoc 2. Kakas u3 npuBeaeHHbIX HIOKe rpaduueckux Gpynxuuin Windows API BeiBoauT
Ha 3KpaH OTpe30K IpsiMoii. BeiOpaTh npaBuiibHBINA BapUaHT OTBETA.
BapuanTsl oTBeTa:

1. MOVeTOEX ;
2. L1neTo ;
3. Pie ;

Bomnpoc 3. Kakas u3 npuBeneHHbIX HIKe rpapuueckux Gpynkuuit Windows API BeiBoauT
Ha KpaH 3aroJIHEHHbII MHOTOYTOJIbHUK. BpIOpaTh NpaBMIbHBINA BapuaHT OTBETA.
BapuaHThI 0TBeTa:

1. MoveTOEX ;
2. Polygon ;
3. Ellipse ;
4, Arc ;

Bonpoc 4. Kakas u3 npuBeaeHHbIX HIbKe rpaduueckux Gpynxuuin Windows API BeiBoauT

Ha 5KpaH 3aroJIHEHHBIA CCKTOP SJUIMIICA. BLI6paTB HpaBHHLHLIﬁ BApHUAHT OTBCTA.
1. Arc ; 2. Pie ; 3. Ellipse ;

Bonpoc 5. PaccmorpuMm nocrpoenue rpagpuka QyHKIHA Y = Ha oTpe3ke [-5,5].

2

VYkazarh OTpe3KH, BHYTPH KOTOPBIX (DYHKIMS HENpepblBHA. BbIOpaTh npaBUIIbHBINA BaApHAHT OT-
BETA.

Bapuanrel orBera:

1. [-5,-2], [-1.9, 2], [2.1,5] ;

2. [-5,-2.1], [-1.9,1.9], [2.1,5];

3. [-5,-1.1] , [-0.9, 5];

4. [-5,-0.1], [0.1,5];

Tecr «Ili1ockasi MAIIMHHAA TPAapUKa»

Bonpoc 1. Yka3atb KOOpAMHATHI BCEX MUKCEIOB, KOTOPbIE OyIyT CreHepUpPOBaHbI MPH T10-
crpoenunn otpeska [(0,1), (5,3)] ¢ ucnonb3oBanuem anroputma bpesenxema. BoiOpaTh npaBuiib-
HBII BapUaHT OTBETA.

Bapuanrsl orBera:

1. (0,1),(1,1), (2,2),(3,2), (4,3), (573) ;

2. (0,1),(1,2), (3,2),(4,3), (53) ;

3. (0,1),(1,1), (1,2),(2,2), (3,2), (4,3), (53) ;
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4. (0,1), (1,2), (2,2),(3,3), (4,3), (53);

Bonpoc 2. PaccMoTpyM MHOTOYTOJIbHUK, IPUBEIEHHBIN Ha pUCYyHKE 1. YKazaTe HOMepa
BCEX MHUKCEJIOB, KOOPAMHATHl KOTOPBIX 3aHECYTCS B CTE€K (MMEHHO B HOpPSJAKE 3aHECEHMs) NpHU
3aII0JIHEHUHA MHOI'OYTOJIbHUKA C HCIIOIb30BAHUEM ITIOCTPOYHOTO

10 11 12 13
9 14
8 15
7 16
6 17
5 18
4 19
3 20
2 21
1 22

Pucynok 1. 3anonHeHne MHOTOYroJIbHUKA aJlTOPUTMOM C 3aTPaBKOH

aJIrOpuTMa 3aKpacKku ¢ 3aTpaBKoil. BeIOpaTh MpaBUIbHBINA BapHaHT OTBETA.
BapuanTsl oTBeTa:
1. 1,4,6,15,17, 8,11,13;
2. 1,2,4,6,15,17, 8,11,13;
3. 1,6,4,15,17, 8,11,13;
4. 1,3,6,4, 15,17, 8,11,13;

Bonpoc 3. PaccMoTpyM MHOTOYrobHHUK, IPUBEACHHBIM Ha PUCYHKE 2. YKa3aTb HOMEpa
BCEX MTUKCEJIOB I'PAHUIbl MHOTOYTOJIbHUKA, X- KOOPJIWHAThl KOTOPBIX 3aHECYTCs B CTEK (IMEHHO
B IOPSIJIKE 3aHECEHUS ) IPU 3aKPACKe MHOTOYTOJIbHUKA C UCTIOJIb30BaHUEM aJITrOPUTMA C 3aIIOMHU-
HaHUS TOYEK TPaHMIIbI B CTEK.

10 | 11 | 12 | 13
9 14
8 15
7 16
6 17
5 18
4 19
3 20
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Pucynok 2. 3anosHeHue MHOTOYTOJIbHUKA aJITOPUTMOM C 3alIOMUHAHUEM TOYEK I'PaHUILIbI
B CTEK

BriOpath npaBUIIbHBIN BapHAHT OTBETA.

BapuaHTbl oTBETA:

1. 2,3,456,7,8,910;

2. 3,4,5,6,7,8,9,10,11;

3. 1,2,3,4,6,7,8,9;

4, 1,2,3,4,5,6,7,8,9;

Bomnpoc 4. Yka3aTb KOOpAWHATHI BCEX MUKCEIOB, KOTOPBIE OYIyT CreHEPUPOBAHBI IIPH T10-
crpoennu otpeska [(1,1), (3,6)] ¢ ucnonp3oBanuem aaroputma mpoctoro LIJIA.

Bompoc 5. Yka3zars KOOpAWHATEI BCEX MIMKCEIOB, KOTOPBIE OYIyT CreHepUPOBaHbI ITPH I10-
crpoennu orpeska [(0,0), (5,4)] ¢ ucnonp3oanuem anroputma mnpocroro [[JIA. Beidpars mpa-
BUJIBHBINA BAPHAHT OTBETA.

1. (0,0), (1,1), (2,2),(3,2), (4,3), (5,4) ;

2. (0,0), (1,2), (3,2), (4,3), (54) ;

3. (0,0),(1,2), (1,2),(2,2), (3,2), (4,3), (54 ;

4. (0,0), (1,2), (2,2),(3,3), (4,3), (54);

Tecr «TpexMepHast MalIMHHAA rpaduka»

Bomnpoc 1. [TycTs u3BecTHBI KOOPAUHATHI TOYKH (2, 4, 5) 1 miockocTs P, KoTopas 3ai1a-
ércs Bexktopamu U1 = (0, 1, 0), u2=(0,0, 1) u ro= (1, 1, 1). Haiitu koopauuatsi (X', y') mapamieib-
HOI MPOEKIIUK TOYKH I' Ha TIIOCKOCTh P B Hampasnexuu Bekropa U = (1, 0.4, 0.5). Beibpats mpa-
BUJIBHBIN BapUaHT OTBETA.

Bapuanrel orBera:

1. x'=23,y'=33;

2. X'=26,y'=-35 ;

3. X'=26,y'=35 ;

4, x'=23,y'=-33 ;

Bomnpoc 2. Ilyctb n3BecTHBI KOOPIMHATHI TOUKH I(2, 5, 3) u mutockocTh P, KoTopas 3aia-
ércs Bektopamu Ui = (0, 1, 0), u2= (0, 0, 1) u ro = (0.5, 0.6, 0.3). Haiiti koopaunatsr (X', y')
[ICHTPAIbHON MPOEKIIMU TOYKH I Ha MIIOCKOCTh P n3 Touku Habmoaenus v = (1, 1, 1). Beibpats
NPaBUJIBHBIA BAPHAHT OTBETA.

Bapuanrel orBera:

1. x'=-16,y'=-0.3,;

2. X'=26,y'=-35 ;

3. Xx'=26,y'=35;

4, x'=-16,y'=03 ;

Bomnpoc 3. [Tycts 3aanbl KOOpIUHATHI TOUKH (2, 1, 3), BeKTOp eMuHUYHOM AuHbI U = (1,
0, 0) u yron ¢=90°. Haiitu KOOpAMHATHI TOYKH I, IOJYYEHHON MOBOPOTOM TOYKH I BOKPYT BEK-
TOpa U Ha Yroji ¢ IpOTUB YacoBOW CcTpenku. BbiOpaTh mpaBUIbHBINA BapHaHT OTBETA.

Bapuanrel orBera:
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1. x'=2,y'=-3,2'=1,;
2. X'=2,y'=3,2'=1;
3. x'=2,y'=1, 2'=-3;
4. xX'=1,y'=2,1'=-3;

Bomnpoc 4. ITycts 3aganbl KoOpaArHATH TOUKH I(2, 1, 3), BEKTOp eAuHUYHOM AauHbI U = (1,
0, 0) u yron ¢=I180°. HaiiTu KOOpAMHATHI TOUKH I, TOJIy4EHHOM IIOBOPOTOM TOUKH I BOKPYT BEK-
TOpa U Ha Yroj ¢ IpOTUB YacOBOW CTpenku. BbiOpaTh mpaBUIbHBIN BapHaHT OTBETA.

1. x'=2,y'=-1, 2'=-3 ;

2. X'=2,y'=1, 2'=-3;

3. x'=2,y'=1,2'=3,;

4, x'=-1,y'=2,7'=3;

Bomnpoc 5. [Tycts 3a1anbl KOOpIUHATHI TOUKH (2, 1, 3), BekTOp enunnyHOi auHbl U = (0,
1, 0) u yron ¢=90°. HaiiTu KOOpAMHATEI TOYKH ', HOIy4EHHON IIOBOPOTOM TOUYKH I BOKPYT BEK-
TOpa U Ha YTOJI ¢ MIPOTUB YAaCOBOM CTPEIIKH.

BriOpath npaBUIIbHBIN BapUaHT OTBETA.
1. x'=3,y'=1,2'=-2
2. X'=3,y'=1,7'=2;
3. X'=3,y'=2,7'=-1;
4, x'=-2,y'=3,7'=1,

Tect «@pakTajJbHAsA TeOMETPUT»

Bonpoc 1. Paccmotpum MHOkecTBO KanTopa. Uemy paBHBI ero Tomojorudeckas u ppak-
TaJbHAs pa3MepHOCTH? BBIOpaTh NMpaBMILHBINA BapUAHT OTBETA.
BapuanTsl oTBeTa:

1. Dy=0 D=1n2/In3;
2. Dr=0 D=1In3/In4;
3. Dr=1 D=1n2/In3;

4. Dr=1 D=1n3/In4.

Bonpoc 2. Paccmotpum kpuByto Koxa. Uemy paBHBI ero Tononoruueckas u ppakranbHas
pasmepHocTH? BpIOpaTh NpaBUIIbHBIN BApHAHT OTBETA.

BapI/IaHTLI OoTBETA.

1. Dy=0 D=1n4/In3 ;
2. Dr=0 D=1In3/In4;
3. Dr=1 D=1In4/In3;

4. Dr=1 D=1In3/In4.;

Bonpoc 3. Paccmorpum koBep CeprnrHckoro. Uemy paBHBI €ro TOIOJIOTHYECKas U ppak-
TaJbHas pa3MepHOCTU? BrIOpaTh NMpaBUIBHBINA BapUaHT OTBETA.

1. Dr=1 D=1In8/1In3; 2. Dr=0 D=1n3/In4 :
3. D=0 D=1n8/In3; 4. Dp=1 D=1In3/Ind

Bonpoc 4. YcTaHOBUTH COOTBETCTBUE MEXKAY (PpaKTaTbHBIMU MHOXKECTBAMH U 3HAUEHU-
MU UX (paKTaIbHON pa3MEepHOCTH.

1. MmuoxectBo Kanropa; 1. p=1n8/In3 ;
2. Kpusas CepnuHcKoro; 2. D=1In2/In3 ;
3. Kosep CeprnrHCKOTO. 3. D=1In3/In2.
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Bomnpoc 5. YcTaHOBUTH COOTBETCTBHE MEXAY (PpaKTaTbHBIMH MHOXECTBAMU U 3HAUYCHH-
MU MX (paKTaIbHON pa3MepHOCTH.

1. Kpusas Koxa; 1. D=1In8/In3 ;
2. Kpusas CepnHHCKOTO; 2. D=1n4/In3 ;
3. Kosep CeprrHCKOTO. 3. D=1In3/In2.

HpI/IMepH])Ie TECOPETUICCKHUE BOIIPOCHI HA IK3aMECH

gk~ wN -

(ep]
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10
11
12
13
14
15
16
17

[TporpammupoBanue rpaduku B windows.

[1TaG10HEI BEIBOA JIMHUN U 3aII0JIHEHUS 001aCTEH.

[IpeobpaszoBanue koopaunar. [locrpoenue rpadpukoB GyHKIUI

BeiBoJ TekcTa B rpaduueckoM pexume

ANTOpPUTMBI TEHEpaIlMK TOYEK MPSAMOIUHEHHOTo oTpe3ka. Lludpossie nuddepeniu-
QJIbHBIE AHAJIM3aTOPBI

I'enepanys Todek npsMOM METOIOM NpUpanieHui. Merox npupamnieHui, HCroJb3yro-
LU YETBIPE NEPEMEILECHUS

ANropUTMBI 3alI0JHEHMSI. AJTOPUTM C 3alIOMUHAHUEM TOUYEK I'PAHULIBI B CTEK
ANTOpPUTMBI 3aIlOJIHEHUSA. AJTOPUTM, HCHOJB3YIOLIMM PEXUM BBIBOJA IIPSIMBIX
XOR_PUT.

ANropuTMBI 3aroHe . 3aTpaBOYHOE 3aroJIHEHNE 00JacTu.

[TapamtenpHas 1 HEHTpalIbHAs IPOCKIUU

Bpamenus

ANropuTM IIaBAOIIEr0 TOPU30HTA

Meton XynoxKHHUKa

@paxranpHas rpaduka. MeTpuyeckue mpocTpaHCTBA

PazmepHocTs Xaycaopda u Tonojgoruueckas pa3MepHOCTb

Cucremsbl uTepupyeMbIx QyHKIUN

Anrebpanueckue ppaxTasl

3amauu Ha YK3aMeH
CopepxaHue 3a1a4 Ha DK3aMEH COOTBETCTBYET TEMAaTHUKE U COACPKAHUIO 3a]]a4 Ha BHITION-
HeHue JabopaTopHbix padot u PI'P

[IpuMepHbIA BapUMAHT 3K3aMEeHALMUOHHOT0 6UJIeTa

buser N2 ___

1. TlapannenbHas U HEHTpajIbHAs MPOCKIUU

2. Crpourtcs OKpY»KHOCTb paanyca R, 3arem 12 okpyxHocTei paanyca I = R/4, neHTpBI KOTO-
PBIX yIajeHbl OT e€ eHTpa Ha paccTosiHie 4R. DTOT mponecc NpUMEHsIeTcsl K KaxXI0i OK-
PYXHOCTH U T.JI. BBINOIHUTH JaHHOE TOCTPOEHHUE C TOMOILBIO PEKYPCHH, TITyOHHA KOTOPO
orpejensercs yciosueMm R > 4.
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