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1. Poap pucuunimnnel «MyabTHMEIHA H KOMIIBIOTEPHasi rpaduKa» B (POPMHUPOBAHUHM KOMIIETEHIHH BBINYCKHHUKA:

CocTapJsionie pe3yJIbTATOB 0CBOCHHUS (JeCKPHUITTOPLI

i n ATOPLI TOCTHZKEHH S KoMIIeTe! i .
DJIeMeHT 00pa3oBaTe/IbHOI Kox HINKATOPBI I HIMH KoMmeTeHIpTi)
IPOr paMMBbI (JMCLIMILIMHA, Cemectp KOMITeTeHLIM HavmeHoBaHMe KOMITETEHLIMH
Kox HaumeHoBaHMe MHTMKaTOpa
npakTuka, I'HA) Kox HaumeHoBaHue
HHIUKATOPA JTOCTHAKEHMA
BrageeT ombIToM NPUMEHEHHsI COBPEMEHHBIX
HH(DOPMAIMOHHBIX TeXHOJIOTHH U
OIIK(¥)-2.1B1 TIPOTPaMMHBIX CPEJCTB, B TOM UHCIIS
0TeUeCTBEHHOI O IIPOU3BO/ICTBA, IPH PEIIEHUU
Cr10co6eH HCIoIb30BaTh 3a7aq npodeccHoHAIbHON JIesITeIbHOCTH.
JleMoHCTpUpPYyeT HaBBIKH
COBPEMEHHEIE HH(OPMAIHOHHbLE HCTIOJIb30BAHUS COBPEMEHHBIE
TEXHOJIOTHH H NMPOrpaMMHBIE I/IH(i)O MALHONIbIE ”11“)eXH0.]'[01“I/II/I - VYmMmeer BLIGI/IpaTL COBPEMCHHEIC
OTIK(Y)-2 CpeACTBa, B TOM UHCIIe HN.OIIK(Y)- bor I;MMHHX CDEICTE, B TOM MHCE HH(OPMAIMOHHBIE TeXHOJIOTHH U
OTEUeCTBEHHOTO IIPOM3BOJICTRA, 2.1 O”Il“)ellle)CTBeHHOFOPH 01/13;30 i OIIK(Y)-2.1¥1 | mporpaMMHbIE CpeACcTBa, B TOM UHCIIe
IpH pEIICHHH 3a7a4 p & ? Pu OTCUCCTBCHHOI'O IIPOU3BOACTBA, IIPH PEHICHUN
. eIIeHNH 337a4 NpodecCuoHaIbHON o
npodeccHoOHANBHON P s1a npodp 3a71a4 IpodeccHOHAILHON JIesITeIbHOCTH.
JIesATeIBHOCTH
JIesATeIBHOCTH
3HaeT coBpeMeHHbIe HHPOPMAIHOHHbIS
TeXHOJIOTHH H IIPOTPaMMHBIE CPEACTBA, B TOM
OIIK(¥)-2.131 YHUCIIe 0TeUEeCTBeHHOTO IIPOM3BOACTBA, TIPH
pelIeHUH 33121 NpodecCHOHATILHOH
JIesATeIBHOCTH
I Iy.annMe;ma H OIKM)-8.1Bl | phyeer mapsixn MIpOorpaMMHUPOBaHMS, OTIIAJAKU B
KOMINbHTEPHAas 4 TeCTHPOBAHMS IIPOTOTHIIOB IIPOTPAMMHO-
TeXHUYECKHX KOMILIEKCOB 3a/Jau.
rpajgukxa bt
OIIK(Y)-8.1¥1 | VMeeT IpUMEHSTD S3bIKH IIPOTPAMMHUPOBAHHS
H paboThI ¢ 6a3aMH JaHHBIX, COBpeMEHHBIS
MpOTpaMMHBIe Cpe/ibl pa3paboTKH
HHMDOPMAIMOHHBIX CHCTEM H TeXHOJIOIHH,
pellleHHs IPUKJIAHBIX 3344 Pa3IMYHBIX
Cnoco6GeH paspabaThIBaTh JleMOHCTpHpYeT COCOGHOCTD KJIaCCOB, Be/ICHHS Gas IAHHbIX 1
OTIK(Y)-8 aJTOPUTMBI U IPOTPAMMBI, HN.OIIK(Y)- pa3pabaTbiBaTh aJITOPUTMbI U HH(OPMALHMOHHBIX XpAHH/HIL
HPUTOTHBIE JISI IPAKTHYECKOTO 8.1 HPOTPaMMBI, IPHTOIHBIE LIS OIIK(¥)-8.131 | 3HaeT OCHOBHBIE S3HIKK PO PAMMHPOBAHHS H

TIPUMCHEHUA

MIPaKTHYECKOI'0 IPUMEHCHUA

paboTh! ¢ 6azaMU JaHHBIX, OllepaI[HOHHbIE
CHCTeMBI H 000JIOUKH, COBPEMEHHBIS
MpOTpaMMHBIe Cpe/ibl pa3paboTKH
HHOOPMAIMOHHBIX CHCTEM H TeXHOJIOTHH.




DJIeMeHT 00pa3oBaTe/IbHOI Kox

IIporpaMMbI (I[l/[c]_[l/[l'l.]'l]/[l-[a, Cemecr) P KOMITCTCHITUH HanmveHoBanue KOMITCTCHITUI

npakTuka, I'HA)

HMKATOPBI JOCTHKEHUS KOMITETeHIIi

CocTapJsionie pe3yJIbTATOB 0CBOCHHUS (JeCKPHUITTOPLI

KOMITe TeHLMIT)

Kox
MHIUKATOpa

HanmeHosanue HHIUKaTOpa
JOCTHKCHUA

HanmeHosanue

CriocoGeH pazpabaThiBaTh
IIK(Y)-5 rpaduueckuil qu3aiH
unTepdeiica

HITK(Y)-5.1

MIK(Y)-5.1B1

BriageeT OCHOBHBIMH IIPHEMAaMH CO3IAHUS,
KOHBEPTAIMH U PSAAKTHPOBAHHS MYJIHTHMEUA
JTAHHBIX; HABBIKAMH OOBCAUHCHUS
MyJIbTHMe/ M HHPOPMAIIHH B ¢AHHOS
HHPOPMAIMOHHOE 10JIC; IPHeMaMH
paspaGotku 2D u 3D rpaduueckoro
unTepdeiica

JleMOHCTpHpYeT COCOGHOCTD
BH3YaJIM3aIUH JAHHBIX

MIK(Y)-5.1V1

YMeeT mporpaMMHO PealIn30BbIBATH CHCTEMBI,
paboTarolue ¢ rpadUKoi, 3BYKOM, BH/ICO,
aHUMAaIHeH B TOM UYMCIIe IS BU3YATH3AIHA
JTAHHBIX; HCIIONIb30BaTh 110 pefak THpOBaHHS,
rpadUYecKuX, 3BYKOBBIX, BUACO TaHHBIX H
AQHUMAIHH, B TOM YHCIIe UL pa3paboTKu
rpaduueckuii qusaiin uHTepdeiica

MIK(Y)-5.131

3HaeT METO/IbI U CPEIICTBA TIOCTPOSHHUS
COBPEMEHHBIX MYJIbTHMEIHA CHCTEM; OCHOBBI
paboThI ¢ BHACO,

3BYKOBBIMH, Tpa(h)HUECKUMH,
THIEePTEKCTOBBIMHA TAHHBIMH;
(popMaThI MYJBTHMEHA JTAHHBIX;
TEOPETHIECKHE ACTIEKThI
MPEICTABICHHUS MYJIbTHMETHA

JTAHHBIX Ha HOCHTENAX

HHOOPMAITHHN;, AITOPATMHIECKHE U
MaTeMaTHYECKUE OCHOBBI

MOCTPOCHUSI PEATUCTHIECKHX CIIEH,
BOIPOCHI PEaU3AI[HH AITOPUTMOB
paboThl ¢ MyJIbTHME/THA JAHHBIMH

2. IHoka3zarTe,id M MeTOAbI OLICHUBAHUSA

IlmanpyeMble pe3yIbTATHI 00YUeHHSI 110 TUCIHMILIHHE

Kox

HanmeHosanue

Kox unmixaropa HaumeHoBaHMe paziesia
JTOCTHYKEHVIST JMCTUILTMHET

KOHTPOJIHPYeMOit
KoMITeTeHIIMH (111 ee
YaCTH)

MeToabI OLIeHHBAHMSA
(oLIeHOYHBIe MePOTIPHATHS)

P11

I'OTOBHOCTB BBIMYCKHHUKA K CO3AHHIO U 00paboTKe
Fpa(l)I/ILIeCKI/IX AAHHBIX C MOMOILIBIO MPUKIAAHBIX
MaKETOB,

I'OTOBHOCTP BBIIYCKHHUKA K CO3JIAHHIO M 00paboTKe

OITK(Y)-2

Pazgen (moayas) 1.
IIpeacraBienne
rpapuyecKux JaHHBIX B
KOMIBIOTEPE

3amuTa OTYETOB 1O
nabopaTtopHbIM paboTam,
Konnoxsuym




MYJIbTUMEAUNHBIX TaHHBIX C Pazgen (moayas) 4.
IMOMOLIBIO MPHUKIATHBIX [IAKETOB OcHoBHbIE NOHSATHS
MYJIbTHMEAHA
P12 | 'OTOBHOCTD BBITyCKHHUKA C TOMOIIBIO METOIOB OIIK(Y)-8 Pazaen (moayJn) 2. 3amura OTYETOB 110
MPOrPaMMHUPOBAHMSI U JIMHEHHOU anreOpbl U TK(Y)-5 PacTpoBbie anropurmbl | J1a0OpaTOpHBIM padoTam,
reoMeTpun padboTaTh ¢ rpadUIEeCKUMU TaHHBIMH, Pa3zpen (Mmoxyas) 3. Konnoxksuym
I'0TOBHOCTB BBIMYCKHMKA C TOMOIIBIO METOJIOB KomnbrorepHas
MPOrpaMMUPOBAHMS U MATEMATUUECKUX reoMeTpus U MOCTPOEHHE
METOJIOB paboTaTh C MyJIbTUMEIUHHBIMU JaHHBIMU peanucTH4uHbIxX 3D cuen
u VR
Pa3zpen (Mmoxyas) S.
PaGoTa co 3Bykom u
BH/€0

3. IIkaja oueHnBaHMS
[Topsimox opraHU3alMM OLEHUBAHHS PE3yJbTaTOB OOYYEHHS B YHHUBEPCHUTETE PETJIAMEHTHUPYETCS] OTHAENbHBIM JIOKAJbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OLeHHBAHHA PE3yNbTaTOB 00y4deHus: B TOMCKOM mosuTexHudeckoM yHuBepcutere (CucreMa oneHHBaHUs)» (B OEHCTBYIOMIEH penakium).
Ucnonb3yercst OamibHO-pEHTHHTOBAasT CHCTEMa OLCHHBAHMS pPe3yJbTaToB oOyueHus. Mroromas oueHka (TpagulMOHHAs W JUTEPHAs) MO BHUIAM
yueOHoO# nesitenbHOCTH (m3yuenme aucuumuinH, YUPC, HUPC, kypcoBoe NpPOEKTHPOBAHHUE, MPAKTHKH) OINpenessieTcs CyMMOW OaijioB 1o
pe3yJbTaTaM TEeKYIIEro KOHTPOJISI U MPOMEKYTOUYHON aTTecTaluy (MTOroBast peHTHHroBast OIleHKa - MakcumMyM 100 6asios).

PacnpeneneHI/Ie OCHOBHBIX W AOOIIOJHUTECIIBHBIX OamioB 3a OLCHOYHBIE MCPONPUATHA TECKYLICIO KOHTPOJIA U HpOMe)KYTO‘{HOfI arrecraluu
YCTAHABJIHUBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JAUCHUITIINHBI.

PGKOMGHHyeMaﬂ mMKaJjia JJisd OTACIBbHBIX OLCHOYHBIX MepOHpI/ISITI/Iﬁ BXOAHOI'O U TCKYLICTO KOHTPOJIA

% BBITOJTHEHUST
3aTaHMA

CooTBeTcTBHE
TPaMIOHHOM OLIEHKe

OnpenesteHne OLIEHKH

90%+100% «OTamaHO» OT1audHOE MOHNMAHKUE MPEIMETA, BCECTOPOHHUE 3HAHKS, OTJIMYHBIC YMCHHS M BIAICHHC OIIBITOM IIPAKTHYCCKOHN JICITEIFHOCTH,
HCOOXOIUMBIC PE3YIIBTATH 00YUCHHU C(HOPMHUPOBAHBI, HX KAUCCTBO OLCHCHO KOMHYCCTBOM OAJIOB, OMH3KHM K MAKCHMATEHOMY

70% - 89% «Xopowmo» JlocTatouHO MOTHOE MOHUMAHHUE MIPEIMETA, XOPOIIHE 3HAHUS, YMCHHS H OIIBIT IIPAKTHYCCKOHN JCATEILHOCTH, HEOOXOAMMBIC PE3yIbTATHI
00y4cHUI C(hPOPMUPOBAHBI, KAUYECTBO HH OJHOTO M3 HUX HE OLECHCHO MHHUMAJILHBIM KOJHYECCTBOM OAIlIOB

55% - 69% «Y I0BIL» [TpuemieMoe TOHIMAHKE TPEAMETA, YAOBICTBOPUTEIBHBIC 3HAHMUS, YMCHHUS M OIIBIT MPAKTHUCCKOM ACATEILHOCTH, HEOOXOAUMBIC PE3YJIbTATHI

o6yquI/1;1 C(I)OpMI/IpOBaHI)I, Ka4I€CTBO HCKOTOPBIX W3 HUX OLUCHCHO MUHUMAJIBHBIM KOJTHICCTBOM OanmoB

0% - 54%

«Heymosm.»

PeSyJ’IBTaTI)I o6yquI/1;1 HC COOTBCTCTBYHOT MUHHUMAJIBHO JOCTATOTHBIM Tpe6OBaHI/I}IM




ITkana nys OLEHOYHBIX MEPONPUATHI HK3aMEHA

% BBITOJTHEHUST IK3aMeH, CootBeTcTBHE
3aJaHMI HK3aMeHa 0asL1 TPaJMINIOHHOH OlleHKe Onpee.ieHue oueHKH
90%+100% 18 +20 «OTamaHO» OT1audHOE MOHNMAHKUE MPEIMETA, BCECTOPOHHUE 3HAHKS, OTJIMYHBIC YMCHHS M BIAICHHC OIIBITOM IIPAKTHYCCKOHN JICITEIFHOCTH,
HCOOXOIUMBIC PE3YIIBTATH 00YUCHHU C(HOPMHUPOBAHBI, HX KAUCCTBO OLCHCHO KOMHYCCTBOM OAJIOB, OMH3KHM K MAKCHMATEHOMY

70% - 89% 14 +17 «Xopowmo» JlocTatouHO MOTHOE MOHUMAHUE TIPEIMETA, XOPOIIHE 3HAHUS, YMCHHUS H OIIBIT PAKTUYECKOH ACATEIFHOCTH, HEOOXOTHMBIC
Pe3yIbTaThl 00YUEHH COPMHUPOBAHBI, KAUECTBO HH OJHOTO U3 HUX HE OICHCHO MHHIMAJIBbHBIM KOJIHYECTBOM OaJlIoB

55% - 69% 11+13 «Y I0BIL» [TpuemireMoe TOHUMAHKE TPEAMETA, YAOBICTBOPUTEIBHBIC 3HAHIS, YMCHHUS | OIBIT MPAKTHUCCKOH ACATCILHOCTH, HEOOXOIUMBIC
[pe3yIbTaThl 00YUCHH COPMHUPOBAHBI, KAUECTBO HEKOTOPBIX U3 HUX OLCHCHO MHHIMATbHBIM KOJIMUECTBOM OAJIlIoB

0% - 54% 0+10 «Heymosm.» PesynbpraTsl 00yueHHI HE COOTBETCTBYFOT MHHHMAIIBHO JOCTATOYHBIM TPEOOBAHMSIM

4. llepeyeHb THUMOBBIX 3aAaHUH

O].le]-[O‘[H],Ie MepOonpUATHAH

le/l]\’lepLI THIIOBBIX KOHTPOJ/IHGHBIX 33,]13]-[]/]]7[

1. Ilepeuens BOPOCOB BXOJHOTO Bomnpocsr:
KOHTPOJISA 3HAHUI

1. UYro takoe nnpopmatuka? Paznensr nunpopmaruku. Mapopmauus. Mcrounnk napopmarmm.
IIpuemuuk napopmaunu. Hocurens napopmarmu. Kognposanue u 1eKoIupoBaHHE.
Hesundopmanus. Lenn nesundopmanuu.

2. Cemanrtuueckas nHpopmanus. Xpanenue, 0opadorka u nepenava napopmannu. Buns u
cBoiicTBa MH(pOpPMALUH.

3. Kommuectso napopmarun. BeposTHOCTHBIN MOAXOM U OTPEAETICHUS KOJNIECTBA
uHpopmauuu. PopmyIa CBA3BIBAIOIIAS KOJIUIECTBO BOZMOKHBIX COOBITHH U KOJIHMYECTBO
uHpopmauuu. Mepsl m3mepenust oovema napopmauuu (cranaapt I'OCT u MOK).

4. KommuectBo unpopmaunu. Popmyna XapTiu A ONpeaeseHus KOJMYeCTBa HHPOPMALIUH.
®opwmyna Illenona. UnpopmamioHHast SHTPOIIHS.

5. Cucremsl cuncnenus. [To3uLnoHHbIE U HE MO3ULIMOHHbIE CUCTEMBI CUUCHeHUs. J{BonyHas,
NeCSITUYHAsA, BOCbMEpUYHAs U LIECTHAALATepUYHasi CHCTEMbI CUUCJIEHUs. 3allUCh LENbIX U
IPOOHBIX YUCEIN B TIO3ULIMOHHBIX CUCTEMAaX CUHCIICHHS.

6. IlepeBon U3 nECATUYHON CUCTEMBI CUHCICHHS B P-HYIO CUCTEMY CUHCIIeHHUs (1esI0i U IpoOHOH
yacT). CBsi3b IBOUYHON CUCTEMBI CYHCIIEHHS] C BOCBMEPUYHON U IIECTHAAIATEPUIHON CHCTEMA
CUMCIIEHUS.

7. Koauposanue uucen. [Ipencrasnaenue uensix uncen. [IpsaMoi u nONOJMHUTENBHBIN KO,
Cno’xeHue U BbIYUTaHNE B JOTIOJIHUTEIBHOM KOJE.

8. Kopuposanue uucen. [IpencraBieHue BeleCTBEHHBIX yncea. HopManusanus BeeCTBEHHbIX
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10.
11.

12.
13.
14.
15.

16.
17.

18.

19.
20.
21.
22.
23.

24.

25.

26.
27.

YHCell.
Konuposanme Tekcra. Andasut u MomHocTh ajidasuta. Kox cumsona. Tabnumb! mst
KoaupoBaHus TekcTa. KoguposaHue 3Byka. AHaJOroBble U JUCKPETHBIE CUTHAMBI U UX
npeoOpaszoBanne. Juckperusanus u kBantosanue. AL u TTAIL

Anropurm. lausslie. Teopus anroputmos U ee 3aaun. CBONCTBA alrOPUTMOB.

DopMBI MPEACTABICHUS ANTOPUTMOB. JIMHEHHBIN, Pa3BETBIAIOIUNCA U HIUKINYECKUI
ANTOPUTMBI U UX TpadruecKoe MpeaCTaBICHHE C IMOMOIIBIO OI0K- cxeM. IlceBmokon.

ITo kakuM MyTsIM NPOBOIUTCS ONTUMHU3ALIUS aNrOpUTMOB? BrlunciuTenpHas Cl0KHOCTb
anropuTMoB. BepxHss OLleHKa BPEMEHHOHN TpynoeMKOCTH. I pananmu ciosxHOCTH.
AnropuTMbl BeIYHCIeHNs Yncia PrOOHAYYN U UX CIOKHOCTb.

AJNropuTMbI BO3BEIEHUSI B CTEIIEHDb U UX CJIOXHOCTD.

Kuznennsiii nuki. Jransl xxu3HeHHoro uukia mo 'OCT. Crangapt [SO. Ipoueccer
YKU3HEHHOTO LIMKJIAa HH(POPMAIMOHHOH crctembl 1o [SO.

Monenu xu3HeHHOro nukia. OCHOBHBIE 3Tarbl Moenb Bogonana. IlonpobHo sTan aHanm3a.
Jrtan NpoeKTUPOBaHUE MPOrpaMMHOro obecredeHus: B Moaean Boaonana. Horauuu npu
npoektuposanuu. Tectuposanue I10.

CnupanbHas U uTepaltoHHast Mofensb npoexktuposanus I10. Ctpareruu U MeTObI
npoektuposanus [10. Beptukanbusie crpaterun. CTpyKTYpHOE NPOEKTUPOBAHUE U Ha OCHOBE
CTPYKTYp AaHHbIX. KOMIIOHEHTHOE MPOEKTUPOBAHUE.

O0mpexTHO-OpueHTHPOBaHHOE TporpammupoBanne. [lonsTne oObekTa u kinacca. Coznanue
3K3eMIUTSIPOB Kjacca. [loist, cBoiicTBa, MeTOBI, COOBITHA. JIOCTYIT K MOJISIM U METOZIAM.
Otromenns mexxay knaccamu B OOIL O6bektHbie Monenu. Hacnenosanue. Onucanne
POIUTENBCKOTO KJIacca U Kjlacca MOTOMKA.

Ocuosnbie npunimnsl OOIL Adcrparuposanue. Muakancymsuus. [lommmopdusm.
IIporpammHoe obecnieuenue. CucremHoe u npuknaanoe [10. Cxema cuctemuoro 110.
OmnepanrioHHbIe CHCTEMBI (OCHOBHBIE orpeneneHus ). I1onp3oBaTeabekuii U MPOrpaMMHBIN
unrepdeiic. Ilpumepsr OC. CepBHCHBIE CUCTEMBL

HHuctpymenTanbHble cpenctsa. CucreMsl nporpammupoBanus. Cructema si3bIKOB
nporpammupoBanusi. CpeacTsa NporpaMMUpPOBaHHS (TPAHCIATOP, KOMIIIATOP, KOMIIOHOBIIHK,
HUHTEPIPETATOP, OTIATUHK).

Cuctems! ynpasienus 6azamu gansbix (CYB/]). Penssunonnsie b/, OcHOBHBIE onpeneeHus
pensunoHHbIX b1

IIpuknannoe I10.

KowmnerorepHas cerb. Knaccudukanuys KOMIObIOTEPHBIX CeTEH MO TEPPUTOPHAILHOMY MPHU3HAKY.
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28.
29.
30.
31.

32.

Hnrepuer. Touku 3penus Ha cetb MHTepHET. McTOpUA co3nanus pa3sutus cetu HMureprer.
Tonosornu KOMIBIOTEPHBIX CETEH.

IIporpammupoBaHue pa3BeTBISIFOIIUXCS alrOPUTMOB. Jloruueckue nepeMeHHble U Onepaluy Hajl
HUMH. Y cloBHbIe onepaTopsl. OnepaTop BeIOOpA.

Omneparops! opranuzanuu HUkioB. L{ukn ¢ npenyciaosuem while. Lukn ¢ mocrycnosuem do
while. Iuxn ¢ mapamerpowm for.

Pabora ¢ maccuBamu. OnMcaHne OTHOMEPHBIX MAaCCUBOB. JIOCTYII K 3JIEMEHTaM MacCHBa.
ITepebop Bcex 37€MEHTOB MacCHBA C IOMOIIBIO ONIEpaTOpa LUKJIA.

3aJauKky 10 IPOrPaAMMHUPOBAHUIO

1.

Hanucarps ¢pparment nporpammsl (yxe BHyTpH oOpaboTunka coOpitust). Jlana
MOCIIEIOBATEIBHOCTD APOOHBIX KaK IMOJOKUTENBHBIX, TAK U OTPULIATEIbHBIX YHCET HAUTH
MAaKCUMAaJIbHBIN 3JIEMEHT.
Hanucarps ¢pparment nporpammsl (yxe BHyTpH oOpaboTunka coOpitust). Jlana
MOCIIEIOBATEIBHOCTD APOOHBIX KaK IMOJOKUTENBHBIX, TAK U OTPULIATEIbHBIX YHCET HAUTH
MHUHHMMAaJIbHBINA 3JIEMEHT.
Hanucare ¢pparmenTt nporpammsl (yxe BHyTpH oOpadboTunka coOwitus). I[locunrars cymmy
10 2

=17
Hanucarps ¢pparment nporpammsl (yxe BHyTpH oOpaboTanka coOpitusi). Haiitn npousseneHue
T Vi

i=17
Hanucatb ¢pparment nporpammsl (yxe BHyTpH 0OpaboTunka coObiTust) Berancantsb
MOCJeNOBaTeNbHOCTD 1 + % + 3;—, + 3;—, ... IO CEBMOTO YJIEHA CYMMBI.

Hanucateb ¢pparment nporpammsl (yxe BHyTpH o0paboTurka coObiTusi). JlaH MacCHB LENbIX
yucenl. YMEeHBIINTD KaXAbld OTPULIATENILHBIN 3JIEMEHT B [1Ba pasa.

Hanucateb ¢pparment nporpammsl (yxe BHyTpH o0paboTurka coObiTusi). JlaH MacCHB LENbIX
gucen a[10]. ChopmupoBats HOBBIN MaccuB b[10]. DieMeHThI MaccHBa b BEIYUCISIOTCS TIO
dopmyse b; = a;*e”. x 3anaeTCs MOIb30BATENEM.

Hanucareb ¢pparment nporpammsl (yxe BHyTpH oOpadoTunka coObiTust). Jlan MaccuB A membIxX
yuceln, conepsxamuid 30 371eMeHTOB. BBIUMCINUTD U BBIBECTH CYMMY TE€X 3JIEMEHTOB, KOTOPBIE
YIIOBJIETBOPSIIOT YCIOBHIO |ai|<i.

Hanucarb ¢pparment nporpammsl (yxe BHyTpH oOpaboTunka coOwrtusi). Jan maccus C,
conepxamuii 33 sneMeHTa. BeIMUCITNTD U BBIBECTH CpeHee apu(METHIECKOE BCEX €ro
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3HAYEHUN.

10. Harmucatpb ¢parmenT nporpammsl (yxe BHyTpH oOpaboTunka coOpitusi). JlaH Maccus,
copepxxamuii 14 snemenToB. Bee oTpunaTensHble 3J1€MEHTHI 3aMEHUTh Ha 3. BeiBecTH
WCXOAHBIN U MOJIYYEHHbI MaCCHUB.

11. Harmucateb ¢parmeHT nmporpamMmsl (yxe BHyTpH oOpaboTunka coObiTust). JlaHa CTpoKa CHMBOJIOB,
coJieprKaIasi HEKOTOPBIH TEKCT Ha PYCCKOM sI3bIKE. 3aMEHHTD Bce OoJbInne OyKBBI 3HAKU
NPEMUHAHUSA HA CUMBOJ %,

12. Hartucateb ¢parmeHT mporpammsl (yxe BHyTpH oOpaboTunka coObiTust). JlaHa CTpoka CHMBOJIOB,
coeprKaIasi HEKOTOPBIH TEKCT Ha PYCCKOM si3bike. HalTh KOJIMUYECTBO 3aIsThIX U TOUEK B
HUCXOAHOM CTPOKE.

13. Hammucateb ¢parmenT mporpammsl (yxe BHyTpH oOpaboTtunka coOwitusi). B maccuse M,
coneprxaeM 20 LeTOUNCICHHBIX 3JIEMEHTOB, 3AMEHUTD 3HAUEHUS OTPULIATEIIbHBIX JIEMEHTOB
ux abCOJIFOTHBIMU 3HAUYEHUH, 8 3HAUEHUS MTOJIOKUTEIbHBIX B [IBA Pa3a, a HyJIEBbIE 3HAUCHHUS
octaBuTh Oe3 n3MeHeHus. BeiecTn Maccus M.

14. Harmucatb ¢pparmeHT nporpammsl (yxe BHyTpH oOpaboTunka coOprtus). Jana marpuna A(S,5).
Ber4ucInTh CyMMY 3JIEMEHTOB TJIABHON IMArOHAJN M MTPOU3BEACHUE 3JIEMEHTOB BTOPOTO
cronbua. BeiBeCTH HCXOIHYIO MaTPHULY U PE3yJIbTaThl BBIYHCICHUN.

15. Harmucateb ¢parmenT nporpammsl (yxe BHyTpH oOpaboTtunka coOprtust). Jlana matpuna A(7,7).

BbI‘{I/ICHHTb KOJINYECTBO OTpI/ILIaTe.]'IbeIX SJIEMECHTOB ManI/ILIbI. BbIBeCTI/I I/ICXO,[[HYIO ManI/IL[y u
HaliileHHOEe YUCJIO.

16. Hartucatpb ¢pparmenT nporpammsl (yxe BHyTpH oOpaboTunka coOpitus). Jlana marpuna A(8,8).
BpaucanuTh cymMmMy BCEX 3JIEMEHTOB HaxoaAwmuxcs B 1,3,5,7 crpokax. BeiBecTu HCXOQHYIO
MaTpULy U HalIEHHOE YUCIIO.

. 2/ n-2
17. HancaTb METO, BBIYUCISIOMIMI 3HaueHHne n/X" . C ero moMoIIbio BbIYUCIUTh BHIPasKEHHE:
10
¥)

i
=
i=1

18.Hanmcats MeTox, BBIMHCISIOLINI 3HaYeHne X - * y° * v/Z. C ero moMoIIb0 ONPEIeNHTh ¢ KaKOil
Tpolikoi uucen (a, b, ¢) wm (d, e, f) 3HaUeHNE Oy1ET MAKCUMAIIBHBIM.

19. Hacatb MeTOM, KOTOPBIN MOJIOKUTEIBHBIE YHUCIIa BO3BOIUT B KYO, a OTpULIATEIbHBIE —
yMeHbIIaeT B aBa pa3a. C ero nomorsio obpadoTars psag uucen ot -100 mo 100.

20. Hanncatps METON, KOTOPBIA B IEPENAHHON CTPOKE 3aMEHsIET BCE TOUKH Ha 3aISThIE.




O].le]-[O‘[H],Ie MepOonpUATHAH

le/l]\’lepLI THIIOBBIX KOHTPOJ/IHGHBIX 33,]13]-[]/]]7[

Konnoksuym 1

RN

18.
19.
20.

21.
22.
23.
24.
25.
26.

27.
28.
29.
30.

31.

Bonpocsr:

Omnpenencane: KommnprorepHas rpaduka, HHTEpakTHBHAS rpadika, KOMIBIOTEpHAa reomerprsl. Knaccnukanst
COBPEMEHHOTO IIPOTPAMMHOTO0 0OecTieyeHusT 00padOTKU rpauKH.

Croco0s1 npeacTasneHus n300pakeHnd B mamsaTu 9BM. TToraTisa pacTpoBoit u BekTopHOH rpaduku. @pakraibHas
rpaduka.

OCHOBHBIC ITAPAMETPHI PACTPOBBIX H300PAKEHHUH: pa3pemeHue, TyOnHa sera. MeToap! pacTpHPOBAHU MIPH
BBIBOJIC M300PAKCHHUI HA IICYATh.

ITpencrasicHUe 1BETa B KOMIIBIOTEPE. XPOMATHUCCKUE AXPOMATHUCCKUE IIBETA. BocnpuATHE YeI0BEKOM CBETOBOIO
MOTOKA.

[{BeToBBIC MOJCIH U LIBETOBBIC MPOCTPAHCTBA. AJTHTHBHBIC B CYOTPAKTHBHBIC IBETOBBIC MOJCIH

eerosas moaens HSV u XYZ. Hopmuposausstii BapuaHT Moaen XY Z. JIOKyC U ramyT.

CucreMsl ynpasiaeHUs IBETOM. [ IOHATHS IBETOBOI raMMBbL, TPOPHILL, KaTHOPOBKH.

®opmatsl rpadmaeckux Gpainos. [IoTHOIBETHRIC H HHACKCHPOBAHHBIC H300PAKCHHS.

®opmar BMP. TTpunnumnst RLE coxatus.

. ®@opmar TIFF. IlpuHummser LZW kOAUpOBaHU.
11.
12.
13.
14.
15.
16.
17.

Cpasuenne popmaros GIF u PNG.

®opmat JPG. Komuposanue mo Xagmany.

OpaxrampHag reomeTprsa. Knaccuuranms ppakraaos.

IMoctpoeHne MHOXKECTBA MaHaens0poTa 1 MHOKeCcTBa JKromma.

T'eomerpuuccikue ppaxransl. Kpusas Koxa. [ToctpocHue apakona Xaprepa-XeHTy3s Ha OCHOBE L-CHCTEMBL
®paxranpHas reoMeTpus. CHCTEMBI HTECPHPYEMBIX (DYHKIIHH.

Pacrpossie anropurmsbl. Knaccuduranms pactpoBsix anroputMos. Pacrepusamus. [Torsarue 4-CBA3HOCTH, 8-
CBSI3aHHOCTH.

PactpoBoe npeacrasicHue oTpeska. [IpocTedimue momarosbie anropuTMbl OCTPOCHHUS 0TPE3KOB. Hemocrarku.
Pactposoe npencrasiacHue oTpeska. Anroput™ bpescHxeima.

Pacrposas paseéprka oxkpykHOCTH. BocbMucTOpoHHI cuMmMeTpus. [IpocTeimme crioco0BI TOCTPOCHHUS
OKPYKHOCTH.

Pacrposas paseéprka oxpy:kHOCTH. BocbMucTOpoHHI cuMmMmeTpusa. Anropurm bpesenxetima.

Kpussie besbe mepBoro, BToporo u Tperbero nopsaka. [locrpoenue kpusoit bespe. Crinaiin besbe.
3akpacka 00acTH, 3aJaHHOH IIBETOM TDAHUIIBL

OTceUucHHE MHOTOYTOTBHHKOB anroputM CasepiaHma-XoarMana.

3anoIHEHIE MHOTOYTOIBHUKOB. AJTOPHTM MOCTPOYHOTO CKAHUPOBAHILL.

MeToap! YCTpaHCHHA CTYICHIATOCTH. METO1 YBETHUICHHS YaCTOTH BEIOOPKH. MeToA, OCHOBAHHBIH HA
HCTIOJIB30BAHUH ITOJIYTOHOB.

MeTtozast 00padoTkn u300paskeHMit. SPKOCTh B KOHTPACT. [ HCTOTpaMMa.

MeTtoast 00padoTiku u300paskeHUH. MacmTaOupoBaHHE H300PAKCHHS.

Metozasr obpadotku m3o0paskeHmit. [Ipeodpa3oBaHie MOBOPOTA.

OumbTpanyst n3odbpakeHuit. PuabTpel. JluHelHbIe GUIbTPHL. Snpo GunbTpa. OuasTpanus H300paskeHUH HA
TpaHHLE.

Crrnaskusarormme GunbTphl. ['aycoBckuit GuabTp. OHIBTPH HOBHIMIAIOINE KOHTPACTHOCT.
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32. PaznoctHbIe QuabTphl. Haxo)kaeHHE BEPTHKAIBHBIX M TOPH3OHTANBHBIX Tpanul. ©unstp Ipronta u pumstp
Cobems.

33. Henuneiabie GuabTpsl. MeauaHHBIH (DHIBTP.

34. Bexropm3aumsa. BoaroBoi aaroputM. 3Tambl BOJIHOBOTO aITOPHUTMA. BHHAPHOE pacTpOBOC H300PAKCHHS.
MaremaTHieckas IOCTAHOBKA 3ada4H. [[peaCcTaBICHAC BCKTOPHOTO PHCYHKA B BHIC HATPYKCHHOTO Tpada.

35. TloctpoeHue ckenera H300paXKCHAS B BOTHOBOM QJITOPHTME C IOMOINBEO C(HSPHICCKOH BOTHBI. B! BOTH.
[MoryucHHUE y3I0BBIX TOUCK HA OTPE3Ke. OMPEACICHIE TOUCK MCPCCCUCHUSA H COCTMHCHUS OTPE3KOB.

36. OnrtuMu3aIma BOJHOBOTO aJITOPHTMA.

37. CermcHTanmus u300pasKCHUH. YPOBHH H THITHI CCTMCHTAUH. ATOPHTM Pa3pacTaHUs PCTHOHOB.

38. Cermenramus m3odpaskeHuil. Merox k-cpexaux. MeToIpl OCHOBAHHBIC HA AHATTH3C THCTOTPAMMEL

Konnoksuym 2 Bonpocer:

1. KommbroTepHas reomerpust. J{pyxmepusnie npeodpasoranus. [lepememenne, MacmTadnupoBaHue, OTPAKEHUE,
CKOC C OMOIIBLI0 MATPHUIIBLI 2X2.

2. JIsyxmepHnie npeoopa3osanns. BLipoj MaTpHibl AJ1si OBOPOTA BOKPYT HEHTPA KOOPANHAT.

3. JAByxmepnbie npeodpazopanns. OaHopoanabie koopauHaThL [lepemMemenne, MacITadupPoOBaHNe, BPANICHAE
BOKPYT HEHTPA KOOPAMHAT B OHOPOIHBLIX KOOPAHHATAX.

4.  JByxmepHbIe ipeodpazoBanusi. Bpamenne Bokpyr npon3BosinbHoii Touxn. Koméunnposannnie
npeodpazoBanusl.

5. Tpexmepusnie npeodpasopanns. [IpapocTOPOHHSA U JICBOCTOPOHHSASA CHCTEMBI KOOpANHATHL, OG00menHnast
MATpHIA npeodpa3osanuii 4x4,

6. Tpexmepunie npeodpazopanns. Macmra0, nepeHoc, CABNII, MOBOPOT BOKPYT oceii X, Y, Z.

7. Oco0enHoCTH H300paKeHHe TPEXMEPHBIX 00LeKTOR, OTCedeHe 10 BHIIMOMY 00LEeMY.

8.  Buanmbrii o0bem U1t pazHbIX THNOB npoekiyii. Hopmamizanmus BuamMoro odbemMa 1 nnepexoa K
KAHOHHYECKOMY BH]Y.

9. TIIpeacrapjienne nmpocTpancTBeHHBIX (opm. ommronaananie cetkn. [lapameTpuyieckne OuKyonmIecKne
KYCKH.

10. MoauronaabHbIe ceTKH, CMOCOOBI 3aJAHIS MOJUTOHATLHBIX CETOK.

11. HIpoekrtopnl IIpoexnun. Buasi npoexmmii.

12. Toay4veHne NEHTPATLHON OJHOTOMCHHOI MPOCKIHIT ¢ MOMOILI0 MATPHITHI Mpeodpa3oBanns 4x4 (1Ba
BaPHAHTA).

13. Tloay4enne NEHTPAILHBIX ABYXTOUYEYHBIX H TPEXTOUEYHBIX MPOEKIHII C TOMOMBI0 MATPHII TIPE0OPA30BAHNSI
4x4.

14. IoJjy4eHne KOCOYroJILHLIX IPOEKIMHI H BIJIA CHEpPeIH ¢ IOMOIILI) MATPHIILI IpeodpazoBanus 4x4.

15. Yaanenne nepnaumpix Jaamii. Knaccnguramns anropurmos. CIosKHOCTH AJITOPUTMOB YAAICHHST CKPBITHIX
rpageii 1 JJMHAI.

16. Yaanenne HeBUAMMBIX JIHHMIL. JTansl aaroputma Podeprca. JInnessie He annesnie rpann. Haest
orpeie/ICHAs HEJINMEBBIX IPaAHEil.

17. Aaropurva PoGeprca. Iloxyyvenne u npoepka Matpuisl Teaa, [locTpoeHne MATPHIBI TEJIA IO TPEM TOYKAM,

18. Aaropurma Podeprca. Ioxyuenne MaTpibI TeJ1a PH TPEXMEPHBIX MPeodpazoBaHMsIX.
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19.

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34

Anroputma PoGeprca. Onpeaesienne JNNMEBHIX H HETUMEBBIX IPAHCH ¢ MOMOITBI0 MATPHIIBI TEIA JJIs1
HEHTPAJLHBIX 1 MAPAJLISTLHLIX MPOEKITHIi.

Anroputma PoGeprtca. ¥Yaaienne HEeBHIUMBIX pedep.

MeToa niIaBaoImero ropu3oHTAa.

Meroj z-0ydepa. CpaBHeHne ¢ METOIOM TPACCHPOBKH JIVYEii,

Mertoanl TpaccupoBkn ayteii. Ray casting, Ray tracing, Cpasnenne ¢ meronom z-0yddepa.

Mertoant TpaccupoBkn Jayueii. [Ipsvas u odpaTHasi TPACCHPOBKA JTy'Ieii,

Agroput™M xyaoxunka, IpodseMsl peain3amiy ajJropuTrMa.

Aaroput™m Heioama-Heioona-Canya st ciryqdast MHOTOYTOJTbHITKOB

AgropurMm Bapuaka.

AgroputMm Beiliepa-Jiizeprona.

MeToanI 3aKpaACKH NOJIHTOHAJIBHBLIX Moaeeil. Moaeans andpy3Horo oTpakeHnsl.

Mopaens 3epRAIBHOTO OTPA:KeHHIS, MeTox MOCTOSTHHOTO 3AKPAIIIB AHISL,

MeToanI 3aKpacKH NOJIHTOHAJILHBIX Moaeeil. Meroa I'ypo.

MeToanI 3aKpaCKH NOJTHTOHAJILHBIX Moaeieil. Merox ®donra.

Crioco0n1 BBOIA U BHIBOAA M300pAKeHNil B mamaThs IBM. Tunbi ckaHepoB NX OCHOBHBIE XAPDAKTEPHCTUHKH,
OcHoOBHBIC XapaKTEPUCTHKH JUTHTAI3ePOB, INPPOBHIX GpoToramep. THILI H HPHHITAT KeHCTBHS
MPUHTEPOB.

3amura 1a00paTOPHBIX padboT

N e W=

Otuer 1o J1a0opaTopHoeii padoTe A0/LKEH COAEPKATD:

TUuTyaLHbII JHCT, 0QOPMJICHHBII COTJIACHO YTBEPKIACHHOMY 00pa3y.
enmn.

Zananne.

HO}IDOGHOC OIMHUCAHNE BHIMOJTHCHUA BCCX ITYHKTOB 3a1aHUS;
CKpHUHIIOTHI YKpaHa;

PesyabTarsl.

AHaINTHYECKHIi BLIBOX

pu 3amuTe 1a60pATOPHOI CTYIEHT T0/LKEH OTBETUTH HA KOHTPOJILHBIE BONPOCHI.

Kontpoasnsnie Bonpocsr:

1. Uto siBAACTCS MPUMEPOM OOHOPOOHO20 KOOPOUHAMHO20 80CNPOU3EEOCHUS]

a.
0.

MNpCACTABJICHUC TPCXMCPHOT'O BCKTOPA ABYXMCPHBIM
NpCcaACTABICHUC IBYMCPHOI'O BCKTOPA TPCXMCPHBIM.

2. Uto Mbl NOJyYUM MPH BO3JICHCTBUU HA BEKTOP MOJIOXKEHUA [X y 1] 3aaaHHON MaTpullbl
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npeoOpa3oBaHUA;

o
wn = O
- O O

yMeHbIlIeHre MaciiTada mo ocu OX B Ba pa3a u yBeanueHue macimrada nmo OY B
ATH Pas;

otobpaxkenue 1o ocam OX u OY;

nepeHoc mo ocu OX Ha 0.5 u o ocu OY Ha 3;

MEPEBOT TPEXMEPHOH IMHUA MIOCKOCTH 0.5*X+5*Y-H+1=0 B mpoekmuio Ha
miockocth H=1.

3. Uto Mbl MOJYYMM MPU BO3JACHCTBUM HA BEKTOP MOJ0KEHUsA [X Y 1] 3a1aHHON MaTpUIlbl
npeoOpa3oBaHUA;

0% o

S O =
S = O
—_ 00

CIBUT MPOTIOPITUOHAIBHO X
CIBUT MPOTIOPITUOHAIBHO Y,

nepeHoc o ocu OX Ha 7 u o ocu OY Ha §;

MIEPEBOT TPEXMEPHOH JIMHUH TTOCKOCTH 7% X+8*Y-H+1=0 B npoeknuro Ha
miockocth H=1.
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4. Kakue yacTu MaTpuLbl Npeo0pa3zoBaHus OCYIIECTBISAIOT H3MEHEHUE MacTaba?

.p
q

m ns

rojry0as u 3ejicHas;
TOJIBKO KpacHas;
KpacHas U cepast,
TOJIBKO ToJIy0asl.

A

5. Kak npouszoiiaeT oToOpakeHHe MPU BO3ICHCTBUN HA BEKTOP MOJIOKEHHS 3aJJaHHON
MaTpulibl TPeOoOPA30BAHUA:

o O
oS = O
- O O

OTHOCHTEIBbHO ocu OX
oTHOCHTEIHbHO ocu OY
OTHOCHUTEIIBHO TIPAMOHN Y=X;
OTHOCHTEJIbHO Hayaja KOOpPJAWHAT.

0% o

6. Kakoii maTpurieii mpeoOpa3zoBaHus HY>KHO BO3/ICHCTBOBATh Ha BEKTOP MOJIOKECHUA [X Y
1] nns ocymectsienns moBopota Ha yron 30° Bokpyr Touku (2,3):
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cos(30°) sin(30°) O

I —sin(30°) cos(30°) O
2 3 1
cos(30%) sin(30°) 0]
II —sin(307) cos(30%) 0
—2-(cos(30°)—1)+3-sin(30°) —2-sin(30")—3-(cos(30°)—1) 1]
I cos(30%) sin(30°) 0]
III —sin(30°) cos(30°) 0

-2 (cos(30°)—-1)+2-sin(30") —3-sin(30")—-3-(cos(30")—-1)

—

1 0
v 0 1
| —2-(cos(30°) —1) +3-sin(30°) —2-sin(30°)—3-(cos(30°)—-1) 1|

L,
II;
. I

IV.

3% oae

7. Kakue moBOpOTHI B MPAsOCMOpoHHeti TPEXMEPHOM TEKapTOBOM CHCTEMe KOOpIUHAT
CUHTAIOTCS TTOJIOKUTEIBHBIMH (€CJTH CMOTPETH C KOHIIA TIOJTyOCH B HANpaBJICHUH HAaYaJa
KOOpuHaT)?

a. Opu KOTOpbIX NoBOpOT HA 90° mo YacoBoO CTpesiku OYIET MEPEBOIUTH OJIHY
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MOJIyOCh B IPYTYIO;
0. MpU KOTOPBIX MOBOPOT HA 90° MpOTHUB YaCOBOM CTPEIKHU OYJET MEPEBOIUTH OJHY
MOJIyOCh B IPYTYIO.

O06o011eHHas MaTpulia MPeoOpa30BaHKs AJIsl TPEXMEPHBIX OJTHOPOIHBIX KOOPJIUHAT
UMEET BU/T;

a b ¢ p
d e [ q
h i j r
I m n s

9Ta ManI/II_Ia MOKECT 6I>ITI> HpeI[CTaBHeHa B BUAC quBIpeX OTACJIBHBIX qaCTeﬁ:
3x3 3xl1
1x3 1x1

8. Kakas marpuiia mpou3BOAUT NEPeHOC?

3x3;

>

3x1;

>

1x3:

>

1x1.

A

9. Kakas Mmarpuiia ocymecTB/IsSET JMHEHHBIC MPeo0OpPa30BaHMs B BHJIC H3MCHCHHS
MaciTada, ciBUTa ¥ BpallieHus?
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. 3x3;
. 3x1;
1x3;
Ix1.

5 ® oo

10. Kakue maTpuiibl HE OCYIIECTBIIAIOT MPeoOpa3oBaHMs B MEPCIEKTHUBE ?

a. 3x3, 3x1, 1x1;
6. 3x1, 1x3, 1x1;
B. 3x3, 3x1, 1x3;
r. 3x3, 1x3, 1x1.

11. Kakoii maTpuiieit npeoOpa3oBaHus HY»KHO BO3/ICHCTBOBATh HA BEKTOP MOJIOKEHUS [X
y z 1] nns ymenbluenus odiero macirada B 4 paza?

4 0 0O 025 0 0 0
0 4 00 0 025 O 0
0 0 40 0 0 025 O
0 0 0 4 0 0 0 025
I II
1 00 025 0 0 O
01 0 0 025 0 O
0 0 1 0 0 025 0
0 0 0 025 0 0 0 1
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a. I;
6. II;

B

I
\%

T.

I.

I

IV

12. Kakue 35eMeHThl MaTpUILIbl MPeoOpa3oBaHUs OCYILECTBIISAIOT CABUT B TPEX

U3MEPEHUAX?

o O O =

B> -

—_— O

~.

H\o\o
— % QO

S

L,

II;

>

III;

>

IV.

-~ Q=

— O

H\o\o
- o O O

S

II

1 b ¢ O 1 b ¢ p

d 1 f O 01 f ¢

h i 1 0 0 i 1 r

0 0 0 1 0 0 0 1
I v

13. IIoBOPOT BOKPYT KaKOHM OCH OCYLIECTBIIAET JaHHAS MaTpHLa NpeoOpa3oBaHUs:
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cos(®) sin(®) 0 O

—sin(®) cos(®) 0 O

0 0 1 0

0 0 0 1
a. OX;
6. OY;
B. OZ.

14. Ha xakue qBa OCHOBHBIX KJlacca JASIATCS MPOSKITUHN?

d. OPTOIrOHAJIBHBIC U KOCOYI'OJIBHBIC,
0. MmapauIiCJIbHLIC U HCHTPAJIBHEIC,
B. dKCOHOMCTPHUUCCKHUC U JUMCTPHUYCCKHUC.

15. Kakue aBa B2 OPTOrOHAIBHBIX MPOEKIUN He SA61510M sl ITUPOKO UCTIOJIb3YEMbBIMHU?

BU/JI CTIEPEINA U BUJ COOKY;
BHJ C33M U BUJ] CHHU3Y,
BHJ COOKY ¥ BHJ CHU3Y,
BHJ CBEPXY U BHJ C3a/H.

0% o

16. Ecmm IMPOCKIHUOHHLBIC INIOCKOCTHU HC NCPIICHAUKYJIAPHBI I''TaBHBIM KOOPJAWMHATHBIM
OCiAM, TO KaK HA3bIBAIOTCA TAKHUC HpOGKHI/II/I?
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KOCOYTOJIbHBIMH,
LECHTPAIbHBIMHU,
AKCOHOMETPUUYECKAMMU,
LECHTPATbHBIMH.

A

17. B u3oMeTpuu riaBHbIE KOOPAMHATHBIE OCH MTPOCLIMPYIOTCS TAK, UTO UX MPOEKIUU
COCTABJISIIOT PABHBIE YIJIBI IPYT C APYTOM:

a. 45°;
0. 60°;
B. 90°;
r. 120°.

18. ITpoexkuus Kapanbe nMeeT HanmpaBIeHUE MPOSUPOBAHUA, KOTOPOE COCTABIISIET C
MPOCKIMOHHOMN MJIOCKOCTHIO YTOJ:

a. 26,5°;
6. 45°;
B. 63.4°;
r. 90°.

19. Kakoii maTpuiieit npeoOpa3oBaHus HY»KHO BO3/ICHCTBOBATh HA BEKTOP MOJIOKEHUS [X
y z 1] ns nepcrneKTUBHOTO nMpeoOpa3oBaHus, KOTAa IEHTP MPOCKIMKA HAXOAUTCS B
LEHTPE KOOPAMHAT C TOUYKOH cxona Z,?
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1 0 0 0 1 0 0 1 0 r O 1 0 0 0
01 0 0 0 1 0 01 0 0 01 0 0
0O 01 r 0 0 0 0 01 0 0O 0 r O
0 0 0 1 0 0 r 1 0 0 0 1 0 0 0 1
I II 11T IV

a. I;

6. II;

B. III;

r. IV.

20. Kakas marpunia npeoOpa3zoBaHus OMKUCHIBAET KOCOYTObHYIO npoekimio Kadune?

1 0 00 1 0 00
0 1 00 0 1 00
%-cos(45°) %-sin(45°) 10 %-cos(63,4°) %-sin(63,4°) 0 0
0 0 01 0 0 01

I II
1 0 00 1 0 00
0 1 00 0 1 00
%-cos(45°) %-sin(45°) 0 0 %-cos(26,5°) %-sin(26,5°) 10
0 0 01 0 0 01

III v
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6. II;
B. III;
r. IV.

5. HTOroBblii KOHTPOJIB (3a4€T)

Mpumepsi OnseToB:
BUWJIET Ne 1

1. Meroapt ycTpaHEHHUS CTYHCHUATOCTH. METO yBENMUCHHS YacTOThI BEIOOpKU. MeToa, OCHOBaHHbIH HA
HCTIONIb30BAHUU IOy TOHOB.

2. Cermenranus nzobpaskenuii. Meroa k-cpeannx. MeTopl, OCHOBAaHHBIC HA AHAIN3E THCTOTPAMMBI.

3. Y nancaue neBuanmbix auanid. Knaccngukaims arropurmos. CIOKHOCTE AJTOPUTMOB YIAJICHUS CKPBITHIX
rpaHeH U IUHUIM.

4. Y naneHue HEBUAUMBIX JTHHUEA, JTansl arropurma Podeprca. Jluiesrie He muieBbic rpanu. Maes onpeacacHus
HEJIULECBBIX IPaHEH.

BWIET Ne 2

1. Metoastl o6pabotku nzobpaxeHuil. Apkocts n koHTpacT. [ 'metorpamma.

2. CermeHTanus H300paKCHUHA. Y POBHH U THITBL CETMCHTALIMU. ATOPHTM Pa3pacTaHys PErHOHOB.

3. IlonyueHue KOCOYTOMBHBIX MPOSKIMK U BHIA CIICPEIU C MOMOLIBEO MATPHULIBI IpeodpasoBanHus 4x4.
4. Anropurma Pobeprca. [ToxyucHHE u poBEpPKa MATPHITBI T¢1A. [IOCTPOCHHE MATPHIBI TEIA TI0 TPEM TOUKAM.

BWIET Ne 3

1. OcHOBHBIC TAPAMETPBI PACTPOBEIX H300PAKCHHIN: paspelicHue, TIyOHHa BeTa. MEeToabl pacTpUpOBaHUS IPH
BBIBOAC W300paKCHUH HA 1e4aTh.

2. OnruMuzanus BOJHOBOTO AJITOPUTMA.

3. IlonyucHue HEHTPATbHBIX ABYXTOUCUHBIX H TPEXTOUCUHBIX MPOCKIMHA € MOMOLIBIO MATPHL Hpeodpa3oBaHus
4x4.

4. Anroputma Pobeptca. [lonyueHue MaTpHLpl TEIa NpH TPEXMEPHBIX NPEoOpa30BaHHIX.

S. Mertoanueckne yKasaHus MO Npoueaype OLCHUBAHUS
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Hpouej];y Pa NMpoBEeICeHHA OLICHOTHOI'O MEPOITPUATHH U HeOﬁXOI[I/IM],Ie MeToau'ieCKHe YRasaHUud

1| Konnoksuym MaxkcumanpHOe 9rciio 6auioB 3a KOJUIOKBUyM — 10 6aos.
KonnokBuyM COmepsKuT ABa BOMpoca no 5 6ajios.
KonnokBuyM cunTaercs CIaHHbIM eciid 00a BOMPOCHI CTYIEHT OTBETHII HE MeHee YeM Ha 3 OaJua.
[TaTh OasIoB 3a BOMPOC CTABUTCS B TOM CJIydae €CJIM CTYASHT U3JI0KHUJI BEPHO TEOPETHUECKHI BOMIPOC U
OTBCTUJI HA BCC NJOTIOJHUTECIIBHBIC BOIIPOCHI IMPOACMOHCTPHUPOBAB ITIOHUMAHUE BOIPOCA.
UYetsipe Gasta CTaBUTCS 332 BOMPOC €CJIH CTYACHT U3JI0KUJI BEPHO TEOPETUUECKHIT BONPOC U OTBETHJI Ha
BCE OMOJHUTEbHBIE BOMPOCHI MPOAEMOHCTPHUPOBAB MOHHUMAaHKHE BOIMPOCA, HO AOMYCTUJ HeOOJbIINe
HETOYHOCTH.
Tpu Oansa cTaBUTCS 32 BOMPOC €CJIM CTYASHT HU3JIOXKII BEPHO TEOPETHUYECKUI BOTIPOC M OTBETHJI MOYTH
Ha BCE JOMOJIHUTEJbHBIE BOIMPOCHI MPOAEMOHCTPUPOBAB TMOHMMaHHe Bompoca. JlomyckaeTcs He
OTBECTUTH Ha OAUH HOHOHHHTeHbelﬁ BOIIPOC. I[OHYCKaI'OTCﬂ HEKOTOPbIE HETOYHOCTU MPU HU3JIOKCHUU
Marepuana.
JlBa Oayyia CTaBUTCSI 3a BOMPOC €CJHM CTYIACHT BbIyYHJI HAM3YCTh TEKCT OTBETAa, HO HE CMOI BEPHO
OTBCTUTH Ha AOMOJHUTCIIBHBIC BOTIPOCHI HA MOHUMAHHE.
Onun Oan CTaBUTCS €CJIHM CTYICHT HE MOKET H3JIOJKUTh TEOPETHYECKUI BOIPOC.

2| 3amura abopaTopHoii paboThl | 3a KaKAYyI0 TabOpaTopHYIO paboTy CTAaBUTCS YHCIIO OAJIJIOB COOTBETCTBYIOIIEE PEUTHHT — IJIAHY.

MakcumMaibHOe YHCJI0 0AJJIOB BBICTABIAETCS CTYAEHTY, €CIH COnepKaHue JadOopaTopHON paboThI
COOTBETCTBYET 3asBJICHHON B Ha3BaHWHU TeMaTHKe; jabopaTtopHas padora opopmiieHa B COOTBETCTBUH C
obmumMu TpeOOBaHMSIMU HANMUCAHUA U TEXHUYeCKMMHU TpeboBaHusiMH odopmuenus pedepara,
nmaboparopHass paboTa MMeeT 4ETKYI0 KOMIO3HMLHIO U CTPYKTYPY, B TEKCTE J1JaOOpaTOpHOH paboThI
OTCYTCTBYIOT JIOTHUECKHE HApyIIeHHs B MPEACTaBICHHM MaTepuaia;, KOPPEKTHO O(OpMIEHBl U B
NOJHOM O00BEME MPENCTaBJIEHBI CITUCOK HMCIOJB30BAHHOMN JINTEPATYpPhl U CCBUIKH Ha HMCIOJB30BAHHYIO
JUTEpaTypy B TEKCTe, OTCYTCTBYIOT opdorpapuyueckue, MNyHKTYalHOHHbIE, TIpPaMMaTHYECKHE,
JIEKCUYECKHe, CTHJIMCTUYECKHE M HMHbIe OLUIMOKH B aBTOPCKOM TEKCTE, MPENCTABICH KaueCTBEHHBIN
aHaJIN3 HAMJEHHOro MaTrepuana, OTCYTCTBYIOT (axThl mmarnata. IIpm 3amwure mabopaTopHOil pabOThI
CTYJEHT AEMOHCTPUPYET 3HAHHE TEOPETHYECKOrO0 MaTepHaja, OTJIMYHO OTBEYAET HAa BCE BOMPOCHI O
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XOJIe BBITIOJHEHHs J1a0OpaTOpHO paboTel M NEMOHCTPUPYET KAaKMM OOpa3oM OH MOXKET BHECTH
U3MEHEHUs B padoTy.

80% oT MaKCHMMAJBLHOr0 YHCJIA 0AJUIOB BBICTABIISICTCS CTYIASHTY, €CITU COAEp:KaHHe J1adOpaTOPHOM
paboTHI COOTBETCTBYET 3asiBJIEHHONW B HAa3BaHWU TEMATHKE; OHA O(OpMIIEHA B COOTBETCTBUH C OOIIMMHU
TpeOOBaHMAMHU HaMMCaHUs 1JabOPaTOPHOH pabOThI, HO €CTh MOTPEIIHOCTH B TEXHHYECKOM O(OPMIICHHH,
nadopatopHas paboTa UMeeT YETKYI0 KOMITO3ULMIO U CTPYKTYpPY, B TEKCTE€ OTCYTCTBYIOT JIOTHYECKHE
HApYyLICHUs B NMPEACTABICHUN MaTepuana, B MOJHOM O0BEME MPEACTaBICHbI CIIUCOK HCIIOJIb30BAHHON
JUTEPATyphl, HO €CTh OWHOKM B O(POPMIICHHH; KOPPEKTHO O(GOpPMIIEHBI U B TOJHOM OOBEME
NPEACTaBICHbI CChUIKA HAa MCIOJIb30BAHHYIO JINTEPATYPy B TEKCTE, OTCYTCTBYIOT opdorpaduieckue,
NYHKTYalHOHHbIE, IPaMMaTHYEeCKHe, JIEKCUYECKHE, CTHIMCTUYECKHE W HMHbIE OIINOKH B aBTOPCKOM
TEKCTE, MPECTAaBIIEH KaYeCTBEHHbIH aHAJM3 HAaWOEHHOrO MaTepHala, OTCYTCTBYIOT (PakThl Iuiaruara.
IIpn 3amwure mabGopartopHoil padOTBI CTYNEHT AEMOHCTPHPYET 3HAHUE TEOPETUYECKOrO0 MaTepHala,
XOPOLIO OTBEYAET Ha BOMPOCHI O XOJI€ BBITIOJHEHHS JTA00OPATOPHOH padoOThI.

50% oT MaKCMMAJBLHOr0 YHCJIA 0AJUIOB BBICTABIISICTCS CTYIASHTY, €CITU COAEp:KaHHe JadOpaTOPHOM
paboOTBHI COOTBETCTBYET 3asIBJICHHON B Ha3BAHUW TEMATHKE; B LIEJIOM OHA O0(OpPMIIEHA B COOTBETCTBHH C
obmmMu TpeOOBaHMAMH HAMUCAHMA JJADOPATOPHOH pPabOThl, HO €CTh NMOTPEIIHOCTH B TEXHUYECKOM
oopMIIeHHH; B LIEJIOM OHA UMEET YETKYI0 KOMIIO3HIHIO M CTPYKTYPY, HO B TEKCTE €CTh JIOTUYECKHE
HApYLUICHUs B NPEACTABICHWU MaTepHaja;, B MOJHOM OOBEME MPENCTaBJIEH CIHCOK HCIIOJb30BAHHON
JUTEPATyPhl, HO €CTh OMIMOKH B O(OPMIIEHUH, HEKOPPEKTHO O(POPMIIEHBI WJIM HE B IOJHOM OOBEME
NPEACTaBJIEHbI CCBUIKH Ha HUCIIOJIB30BAHHYIO JINTEPATYPY B TEKCTE, €CTh EAMHUYHBIE opdorpaduieckue,
NYHKTYalHOHHbIE, IPaMMaTHYEeCKHe, JIEKCUYECKHE, CTHIMCTUYECKHE W HMHbIE OIINOKH B aBTOPCKOM
TEKCTE; B LIEJIOM MPOBENIEH aHAJIN3 HAWIEHHOTO MaTepuaa, OTCYTCTBYIOT (paktsl ruiarnata. [Ipu 3ammre
nabopatopHoii  pabOTBI  CTYIEHT  JEMOHCTPUPYET  3HAHHE  TEOPETHUECKOTr0  MaTepuana,
yIOBJIETBOPUTENIHO OTBEYAET Ha BOIPOCHI O XOJI€ BBIIOJHEHHSI Ja0OpaTOpHOH padoThL.

Honb 6a/10B BBHICTAaBISIETCS CTYAEHTY, €CIU COAEpKaHue J1abopaTopHONW padOThl COOTBETCTBYET
3asiBJICHHONW B HA3BaHWU TEMATHKe, B HEH OTMEYEHbl HAPYIIEHHUs OOMMX TPeOOBaHWHA, HAIMCAHHS
paboThI, €CTh MOTPELIHOCTH B TEXHHUECKOM O(pOpPMIICHHH, B LEJOM JlabopaTtopHas paboTa uUMeeT
LIéTK}’I’O KOMIIO3ULHUKO U CTPYKTYPY, HO B TEKCTC €CTbhb JIOTHUYCCKHEC HAPYLICHHUA B TPCACTABICHUU
Marepuana;, B MOJHOM 00bEéMe MPENCTaBIeH CIUCOK MCMOJb30BAHHOMN JIMTEPATyphl, HO €CTh OIIHUOKU B
opopMIICHIH, HEKOPPEKTHO OQOpPMIICHBI WM HE B MOJHOM OO0BEME MpPenCTaBJICHbl CCBUIKHM Ha
HCMOJIb30BAHHYIO JINTEPATypy B TEKCTe, €CTb 4YacThle opdorpaduyeckue, NyHKTYalUOHHBIE,
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rpaMMaTU4CCKUEC, JICKCUYCCKUEC, CTUITUCTUYCCKUE U HUHbBIC OH_II/I6KI/I B aBTOPCKOM TCKCTEC, MPEACTABIICH
aHAU3 HAWAEHHOTO MaTepualia, MPHUCYTCTBYIOT €IUHUYHBIE ciaydan (akToB maruara. [lpw 3ammre
nabopaTopHoii padOThl CTYIEHT HE MOXKET YIOBJIETBOPUTEIHHO OTBETHTb HAa BOIMPOCHI O XOJ€
BBITIOJTHEHHUSI JTAOOPATOPHON pabOTHI.




