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1. Pouab mucuumimHbl «MyJabTHMEANA U KOMIbIOTePHast rpaguka» B GOpMUPOBAHMM KOMIIETeHIMIT BHINYCKHUKA:

aement Pesyabrarni CocTaBJsiiolHe Pe3yJIbTaTOB 0CBOeHHs (IeCKPUIITOPbI KOMIETEeHHiA)
00pa3oBaTeIbHOM Kox OCBOCHHSA
NPorpaMmbI Cemectp KOMITETEHIIHH HaunmeHoBanue KoMIeTeHIMH OO0I1
(meummpma, NnpaKTHKa, HaumeHoBaHue
THA) Koz
MK(Y)-1 CnocobeH pa3pabaTbIBaTh P2 Brnaneer ocHOBHBIMH ITpHeMaMy CO3/IaHHS, KOHBEPTAUH U
MOJIETIN KOMITOHEHTOB TMK(Y)- 1B2 peIaKTUPOBAHUS MyJIbTUMEINA TaHHBIX; HABBIKAMH 00beTMHEHHS
HH(POPMAITUOHHBIX CHCTEM, MyJIbTHMeIHa HHPOPMAIUH B eIMHOEe HH(OPMAIIMOHHOE TI0JIC;
BKJTIOYAst MOJIEITH 0a3 TaHHBIX npueMamu pa3pabotku 2D u 3D rpaduyeckoro unrepdetica.
W MOJIeH U uHTepdericoB
«YeJI0BEK — 3JICKTPOHHO- YMeeT nporpaMMHO peasTi30BBIBATH CHCTEMBI, paboTaronye ¢ rpagukoi,
BBIYHUCIUTENIbHAS MAIIHAY 3BYKOM, BUJI€0, aHUMalLUeil B TOM 4ucIIe ISl BU3yalU3aluy JaHHbIX;
MyabTHMeIHa 0 MK(Y)- 1Y2 | ucnons3osats [10 penakrupoBanus, rpadMIecKux, 3ByKOBBIX, BUIIEO
JTAHHBIX ¥ aHUMAI{H, B TOM YHCIIE VIS pa3paboTKy TpadyecKuid u3aiiH
KOMIIBIOTEPHAasI 6 arTendheit
pdetica
rpajguka
3HaeT METOABI U CPENICTBA IIOCTPOCHUS COBPEMEHHBIX MYJIbTUMEIUA
CHCTEM; OCHOBBI pabOTHI C BHICO, 3BYKOBBIMH, TpapYECKIMH,
THIIEPTEKCTOBBIMHU JAHHBIMU; ()OPMAThl MYJIbTHMEINA JaHHBIX;
TIK(Y)- 132 | TeopeTnueckue acreKThl IPeICTABICHHS MyJIbTUMEANA JTAHHbBIX Ha
HOCHTEJISIX HH(POPMALNH; aNTOPUTMHYECKIE U MAaTeMaTHIECKAE OCHOBBI
[IOCTPOEHMSI PEATMCTUUECKUX CLIEH; BOIIPOCHI PeAIN3alliK aJrOpuTMOB
paboThI ¢ MyIbTHMEINA JaHHBIMH
2. INoka3zaTeau u METOAbl OLICHUBAHUSA
IL1aHupyeMble pe3yJbTaThl 06y4eH sl 0 JHCIHILIHHE Kox unaukaropa HaumeHoBaHHe pa3ieJia JHCHUILTHHBI MeToabI OLleHHBAHUS
Koa HaunmenoBanune JIOCTHIKEHUS (OLeHOYHbIE MEPONIPUSATHS)
KOHTPOJIHPYeMOii
KOMIIETEeHUHH (HJIH ee
4acTH)
PA1 T'0TOBHOCTD BBITYCKHUKA K CO3IaHHIO H 00paboTKe TpaduuecKuX JaHHBIX C MK(Y)-1 Pasnen (moxyns) 1. [IpencraBnenune 3amuTa 0TYETOB 10 Ja0OPATOPHBIM
TIOMOIIBIO MPHKJIATHBIX TAKETOB; rpagu4ecKuX TaHHBIX B KOMIIBIOTEPE paboTam, Konnoksuym
T'0TOBHOCTD BBITYCKHUKA K CO3aHHIO H 00pabOTKEe MYyIbTHMEIUHHBIX TaHHBIX C Pazpnen (Mmoxyns) 4.
TIOMOIIBIO TTPHUKJIATHBIX ITAKETOB OCHOBHBIE ITOHATHS MyJIbTUMEANA
P2 T'0TOBHOCTH BBHIMYCKHHKA € TIOMOMIBIO METOIOB ITPOT paAMMHUPOBAHHS U MK(Y)-1 Paznen (Mmoxyns) 2. 3amuTa OTYETOB 110 JTaOOPATOPHBIM
JIMHEWHOI anreOpbl 1 TeOMETpUH paboTaTh ¢ rpaduuecKuMu JaHHBIMH; PactpoBbie aaroputmsl pa6otam, Konnoksuym
T'0TOBHOCTH BHIMYCKHHKA € TTOMOMIBIO METOIOB ITPOT paMMHUPOBAHHS U Paznen (Mmoxyns) 3.
MATCMATHYCCKUX KOMHLIOTGPH&H TeOMETPHA U ITOCTPOCHNE
METOJIOB pabOTaTh C MYJIbTUMEANHHBIMU JTAaHHBIMH peamuctuunbix 3D cuen u VR
Paznen (Mmoxyins) 5.
PaboTa co 3ByKOM H BHJIEO




3. HIkajaa oueHUBaHHUSA
[Topsinok opraHuM3aliui OLEHUBAHUS PE3YJIbTATOB OOYYEHHS B YHHBEPCHUTETE PETNIAMEHTHUPYETCS OTIENbHBIM JIOKAJbHBIM HOPMATUBHBIM aKTOM —
«Cucrema OlICHUBAHUS PE3yJIbTATOB 00ydeHUs1 B TOMCKOM TOJMTEXHUYEeCKOM yHHBepcutere (CucteMa olleHUBaHuUs)» (B JCHCTBYIOIICH pEelaKIiluu ).
Hcnons3yeTcst 0aulbHO-pEHTHHIOBAsI CHCTEMa OLIEHUBAHMSI Pe3yJIbTaTOB 00ydeHus1. FiToroBas orieHKa (TpaIuIlOHHAs 1 IUTEpHas) TI0 BHIaM y4eOHOH
nesitenbHOCTH (M3ydenne qucuuiuind, Y UPC, HUPC, kypcoBoe mpoeKTHupoBaHUE, TPAKTUKH ) ONIPEACIIIETCS CyMMOU 0alioB MO pe3yibTaTaM TEKYILEro
KOHTPOJISL ¥ TPOMEKYTOUHOM aTTecTaly (MTOroBasi pEMTUHTOBAs OlleHKa - MakcumyMm 100 GamoB).

Pacnpez[eneHHe OCHOBHBIX W JOIIOJHUTCIIBHBIX O0amioB 3a OLCHOYHBIC MCPOIIPHUATUA TCKYHICTO KOHTPOJIA U HpOMC)KYTOqHOﬁ aTTecranmuu
YCTAaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JAUCIHUITIINHBI.

PGKOMGHHyeMaSI mKajaa ajsd OTACIIbHBIX OIICHOYHBIX MepOHpI/IflTI/Iﬁ BXOOHOTI'O U TCKYIICTO KOHTPOJIA

% BBINOJTHEHU S CooTBercTBHe
. Onpe/eieHne OLeHKH
3aJlaHusA TPAaAMIITHOHHOH OLIEHKE
90%+100% «O1nuyHO» OTnuyHOE OHUMAaHKE TIpeIMEeTa, BCECTOPOHHUE 3HAHUSA, OTIIMYHBIE YMEHHUS U BJIQJICHUE ONBITOM NPaKTHYECKON AEATEIbHOCTH,
HEeoOXOIMMBIE Pe3yJIbTaThl 00yueHus: chOPMHUPOBAHBI, X KAYECTBO OIICHEHO KOJIIMUECTBOM 0aJlIoB, OJIM3KUM K MAKCUMAJILHOMY
70% - 89% «Xopomio» JloctaTouHO NOTHOE TOHUMAaHUE MPEIMETa, XOPOILKE 3HAHUS, YMEHHS U OTBIT IPAaKTHYECKOW JISITeNbHOCTH, HEOOXOJJUMbIE PE3YIbTAThI
00yueHus chopMHUPOBAHbI, KAUECTBO HU OFHOTO U3 HUX HE OLICHEHO MUHUMAJIBHBIM KOJIMYECTBOM OalIoB
55% - 69% «Y IOBILY [puemiemoe noHMMaHue NpeaMeTa, YIOBICTBOPUTEIbHBIC 3HAHNUS, YMEHHUS U ONBIT IPAKTUYECKOH NesTeNbHOCTH, HEOOX OAUMBIE PEe3yIIbTAThI
00yueHus copMHUPOBaHbI, KaUECTBO HEKOTOPBIX U3 HUX OLIEHEHO MUHUMAJIbHBIM KOJINYECTBOM 0ajjIoB
0% - 54% «HeynoBin.» Pe3ysbraThl 00y4eHUsI HE COOTBETCTBYIOT MUHHUMAJIBHO JOCTATOUHBIM TPEOOBAHUIM
[IIkayia 151 OLIEHOYHBIX MEPONPUITHI SK3aMeHa
% BBINOJIHEHHSI IK3aMeH, CooTBercTBHE
o o Onpeneﬂeﬂne OLICHKH
3aJJaHUH DK3aMEHa oasL TPAAUMIHMOHHOHU OLICHKE
90%+100% 18 +20 «OTIUYHO» OTnryHOE NOHMMAaHME NPEMETa, BCECTOPOHHHUE 3HAHMS, OTJIMYHBIE YMEHUS U BIIaJICHHE OIBITOM MPAKTUYECKOH NeATeIbHOCTH,
HEeo0XO0MMbIe Pe3yNbTaThl 00y4eH s chOPMHUPOBAHBI, HX Ka4eCTBO OLICHEHO KOIMYECTBOM 0aJlioB, OJM3KUM K MAaKCHMaJIbHOMY
70% - 89% 14+17 «XoporIo» JocTaTouHO MOJTHOE MOHMMAaHHUE MIPEIMETa, XOPOIIHe 3HAHNS, YMEHHUS U OTBIT IPAKTUIECKOHN AeSTeNFHOCTH, HEOOXOUMBIE
pe3yabTaThl 00y4eHust chOpMUPOBAHbI, KaYeCTBO HH OHOI'O M3 HUX HE OLICHEHO MUHHUMAJIFHBIM KOJIMYECTBOM 0aJlIoB
55% - 69% 11+13 «Y IOBIL.» [TpremieMoe MOHUMaHHUE TIPEAMETa, YIOBIECTBOPUTENBHBIEC 3HAHNS, YMEHUS U OIBIT IPAKTUUECKON AESITeTbHOCTH, HEOOX OTUMBIE
[pe3ynbTaThl 00y4eHUs ChOPMUPOBAHBI, KaueCTBO HEKOTOPBIX U3 HUX OLICHEHO MUHUMAJIEHBIM KOJIMYECTBOM OAJlIOB
0% - 54% 0+10 «HeymoBi.» Pe3ynbTaThl 00ydeHus] He COOTBETCTBYIOT MHHUMAJIBHO JOCTATOYHBIM TPEOOBAHHSIM




4. TlepeyeHb THNOBBIX 3a/IaHUI
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1.

ITepeuens BONpOCOB BXOJHOTO
KOHTPOJISI 3HAHUM

n

© ©

10.
11.

12.
13.
14.
15.

16.
17.

18.

19.

20.

Bonpocsr:

Uro Takoe nndopmaruka? Paznenst napopmaruku. Madopmanus. Vcrounnk napopmanun. [IpremHnk
nHdpopmanmu. Hocurens napopmarmu. Kopuposanue u nekonuposanue. Jesnndopmanus. Lenu nesnnpopmanmm.
CemanTnyeckas nHpopMaiws. Xpanenue, 00padoTka u nepegada nHpopMmarmu. Bunsr u coiicTBa MHGOpMALUH.
Konmmuectro nadopmanun. BeposTHOCTHBIH oAX 0/ ISl onpeneneHns KoinudecTsa nHdopmanuu. Gopmyrna
CBSI3BIBAIOIIAS KOJIMUECTBO BO3MOXKHBIX COOBITHI M KONTMUecTBO HH(popMaimu. Mepbl u3MepeHust oobeMa
urpopmanuu (crangapr 'OCT u MOK).

Komnuectro undopmanuu. @opmyna Xaptim aist onpeaeneHus koinudectsa nHpopmanuu. Gopmymna [leHoHa.
WNudopmanmonHas sHTpOnuSI.

Cucremsl cunciieHrs1. [103UIIMOHHbIE U HE TTO3UIIMOHHBIE CHCTEMBbI CUHCIIeHUs. [IBOnYHast, necaTHIHas,
BOCBMEPHYHAS U IIECTHAAATEpPUYHAsT CUCTEMbI CUNCIICHNUS. 3aMnCh IETbIX ¥ JPOOHBIX YHCEN B MO3UIMOHHBIX
CHCTEMaXx CUUCIICHUSL.

[TepeBon U3 NECATHYHON CUCTEMBI CUMCIICHHUS B p-HYIO CUCTEMY CUucieHus (1e10i u 1poOHol yactu). CBsi3b
ﬂBOH‘IHOﬁ CHCTEMBbI CHHUCJICHUSA C BOCBMepH'—IHOﬁ H LHCCTHa)IHaTepH‘JHOﬁ CHUCTEMA CUUCIICHUA.

Koauposanue uucen. [Ipencrasnenue nenbix yucen. [Ipsmoit u nononauTenbHbINA Ko, CloKeHre U BBIYUTAHKE B
JIOTIOJIHUTEIILHOM KOJIe.

Konuposanue uncen. IIpeacrasnenue BelecTBEHHBIX urces. Hopmanu3aiust BEIEeCTBEHHBIX YHCEl.
Konmupoanue Tekcra. Andasur u MoiHocTh andasura. Kox cumpona. Tabnuipl s KOJUPOBAHUS TEKCTA.
Konuposanue 3ByKa. AHaJIOrOBbIE U IMCKPETHBIE CHTHAJIBI M UX MpeoOpazoBaHue. J{MCKpeTH3alys U KBaHTOBAaHHE.
ALIT u IJATIL

AnroputMm. Jlanusie. Teopus anroputMoB U ee 3agaun. CBONWCTBA aJTOPUTMOB.

@opMBI IPEACTABICHNS AITOPUTMOB. JINHENHBIN, Pa3BETBISAIOIIMKACSA U HUKINYECKAN alrOPUTMBI U UX
rpaguyeckoe MpeaCcTaBiIeHe ¢ MOMOIIBI0 0J0K- cxeM. [IceBmokor.

ITo xakuM IyTsIM IPOBOJUTCS] ONTUMM3ALISI AITOPUTMOB? BeIMMCINTENbHAS CIOKHOCTD aJlTOPUTMOB. BepxHss
OLICHKAa BPEMEHHOM TPYNOEMKOCTH. I'paganuy ClioXHOCTH.

AnropuT™bl BeIurcieHus ynciaa GuOoHau4n U UX CIOKHOCTb.

ANTOpUTMBI BO3BEJICHUS B CTEIICHDb U UX CJIOXKHOCTb.

Kuznennslii k. Dransl xku3aeHHoro nukia no 'OCT. Crangapt 1SO. TIporiecchl )KH3HEHHOTO UK
nHpopmanmonHoit cucremsl 1o 1SO.

Mopnenu xn3HeHHOT0 nukia. OCHOBHbIE ATAIbl MOJIENb Bofonaaa. IlonpobHo sTan aHamm3a.

Otan nNpoeKTHPOBaHKE IIPOrPAMMHOI0 00ECIEYEH s B MOJEH Bofonaaa. Horamum npu npoeKTHpOBaHUH.
Tectuposanue I10.

CrmpanpHas 1 utepannonHast Monenb npoekrupoBanus [10. Ctparernn u meTons! mpoekTapoBanus 110.
Bepruxansnsie crpareruu. CTpyKTypHOE IPOEKTHPOBAHNE M HA OCHOBE CTPYKTYp JaHHBIX. KOMIIOHEHTHOE
MIPOEKTUPOBAHHUE.

OOBeKTHO-OpHEHTHPOBaHHOE TIporpaMMupoBanue. [lorsaTre o0bpekTa U kiacca. Co3gaHne SK3eMIUIIPOB Kilacca.
[Toms, cBoiicTBa, METOBI, COOBITHS. JIOCTYII K TIOMSIM M METOAAM.

Otnomenus mexxay kinaccamu B OOIL. O0bextHbIe Moaenu. HacnenoBanue. OmnuicaHne poAUTENhCKOTO Kilacca U
KJ1acca IMOoTOMKa.
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21.
22,
23.

24,

25.
26.
27.
28.
29.
30.

31.

32.

Ocnosusie npuHmmnsl OOIT. Abctparuposanue. Mukancymsimust. [Tomumopduzm.

[Iporpammuoe obecnieuenue. Cucremuoe u npukaganoe [10. Cxema cucremuoro [10.

OnepairioHHbIe CUCTEMBI (OCHOBHBIE onpenenenus). [lonp3oBarenbekuii 1 mporpaMMHBIA HHTepdeiic. [Tpumepst
OC. CepBuCHBIE CUCTEMBI.

WHcrpymenTtanbHble cpenctBa. CucteMsl IporpaMmupoBanust. CucTema si3BIKOB IporpaMmupoBanust. Cpencrsa
MIPOrpaMMHPOBaHUs (TPAHCIATOP, KOMITHIISTOP, KOMIIOHOBIIHK, HHTEPIIPETATOP, OTIAIIHK).

Cuctemsl yrpasienus 6azamu nauabix (CYB/]). Pensiimonnsie b1, OcHOBHBIC onpeencHusl pensaionHbX b/l
Ipuxnaguoe I10.

Kommbrotepras cerb. Kitaccugukaiusi KOMIBIOTEPHBIX CETel M0 TEpPUTOPHUATIEHOMY ITPU3HAKY.

Wnrepner. Touku 3penns Ha cetb VHTepHeT. McTopust co3nanus pa3Butus cetn MHTEpHET.

Tomnonoruu KOMIbIOTEPHBIX CEeTEH.

[IporpammupoBaHue pa3BETBISIONIMXCS alTOPUTMOB. JIornueckue nepeMeHHble U Onlepanyy Hal HUMH. Y CIIOBHBIE
onepatopsl. Ornieparop BbIOOpA.

Onepatops! opranu3anuu HUKIoB. Lukn ¢ npexyciaosuem while. Lukn ¢ nocrycnosuem do while. Huki ¢
napametpom for.

Pabora ¢ maccuBamu. OricaHue OJJHOMEPHBIX MaccUBOB. JlocTym k aneMeHTaM MaccuBa. [lepeGop Bcex 21eMeHTOB
MaccHBa ¢ TIOMOIIIBIO ONlepaTopa KA.

3ajaqu 1Mo mporpaMMHUpPOBaHHIO

1

2.

10.

Hamnucartes ¢parment nporpammsl (yxe BHyTpH o0padoturka coObiTHs). JlaHa mocieaoBaTebHOCTh APOOHBIX Kak
HOJIOKUTENBHBIX, TAK U OTPHUIATEIBHBIX YHCET HAUTH MaKCHMAaJIbHbIN AICMEHT.
Hanucartes ¢parment nporpammsl (yxe BHyTpH o0padoturka coObiTHs). JlaHa mocieaoBaTebHOCTh APOOHBIX Kak
MOJIOKUTEIbHBIX, TAK M OTPHIATEIBHBIX YUCE] HAWTH MUHUMAJIBHBIN JIEMEHT.

i2

L
Hanucatb (pparMeHT nporpammsl (yxke BHYTpU 06paboTunka cobbitus). [locuutats cymmy %10, 7

H 6pab 6 Haii 10 Vi
anucathk ()parMeHT nporpamMMel (yxe BHYTpH oGpaborumka coberrust). Haitrn npoussenenne [132; =

X
Hamcats ¢parmeHT nporpamMmsl (y:xe BHYTpH 00padoTdnka coObITHsI). Berancnutes nmocnenosarensocts 1 + ot
x—z + x—B .... 1O CEABMOI0 WICHA CYMMBIL.
21 3!
Hanwmcats ¢pparmeHT mporpamMmsl (yxe BHYTpH 00paboTunka coObITrs). JJaH MacCHB LENbIX YrcelNl. Y MEHBIIUTh
KaXXIIplil OTpULATENbHBINA 3JIEMEHT B [1BA pa3a.
Harmcats parment nmporpammsl (y:xe BHYTpH 00paboTanka coObiTHst). [lan maccus mensix uncen a[10].
Coopmupoats HOBBIH MaccuB D[10]. DemenTts! MaccuBa b BeamcIsioTest o hopmyste by = aj*e*. x 3amaercs
TIOJIB30BATEIIEM.
Hanmcats ¢pparmeHT mporpamMmsl (yke BHYTpH 00paboTunka coObIThs). JJaH MacCHB A TENBIX YUCEN, COICPIKAIITHA
30 51eMeHTOB. BBHIYUCINTD U BHIBECTH CYMMY TEX 3JIEMEHTOB, KOTOPBIE YIOBIETBOPSIOT YCIOBHIO |3j|<i?.
Hanmcats ¢pparmeHT mporpamMmsl (yxe BHYTpH oOpabotunka cobbrtus). Jan maccus C, comepxamuii 33 sieMeHTa.
BeruncianTh 1 BBIBECTH cpeiHee apu(METHIECKOE BCEX €TI0 3HAUCHHUH.
Hammcates ¢pparmenT nporpaMmsl (yxe BHYTpH 00pabotdnka coobtTus). Jlan maccuB, copepxanuii 14 sneMeHToB.
Bce oTpunaTenpHbIe 2IeMEHTHI 3aMEeHHUTh Ha 3. BeIBecTH MCXOIHBIN M IONYYEHHBIH MacCHB.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Hamucates ¢parmenT nporpaMmsl (y)xe BHYTpH 00paboTunka coObITHs). JlaHa cTpoka CHMBOJIOB, Cofep Kariast
HEKOTOPBI TEKCT HA PYCCKOM SI3bIKE. 3aMEHUTD BCE OOJbINE OYKBBI 3HAKH MPENMHAHUS HA CUMBOJT “*’.
Hammucate ¢parmenT nporpaMmsl (yxe BHYTpH 00paboTurka coObIThs). JlaHa CTpoKa CHMBOIIOB, COZlepKamiast
HEKOTOPBIN TEKCT Ha PYCCKOM s3bIKe. HaliTh KOMYeCTBO 3amsThIX U TOYEK B UCXOIHON CTPOKE.

Hammcates ¢pparmenT nporpammsl (yxe BHyTpH o0padotunka codwits). B maccuBe M, comepxamniem 20
LIEJIOYHCIICHHBIX 3JIEMEHTOB, 3aMEHHUTh 3HAYCHUS OTPUIATENBHBIX AJIEMEHTOB UX a0CONMIOTHHIMH 3HAYEHHUH, a
3Ha4YEHHs TOJIOKUTENBHBIX B JIBA pas3a, a HyJIeBble 3HAYEHHS OCTaBUTh Oe3 n3MeHeHHs1. Briect Mmaccus M.
Hanwmcats ¢pparMeHT nmporpamMmesl (yxe BHYTpH 00padoTurka coObitus). JJana matpuiia A(5,5). Beraucnuts cymmy
9JIEMEHTOB IJIaBHOM JHaroHaIN M IIPOU3BEACHHUE JIEMEHTOB BTOPOT'O CTONOIA. BBIBECTH HCXOHYIO MAaTpHUILY U
Ppe3yNbTaThl BEIYMCICHHUH.

Hanwmcats ¢parMeHT nporpamMmesl (yke BHYTpH 00padoTurka coobitus). Jlana marpuna A(7,7). Beraucauts

KOJIMYECTBO OTPUIATCIBHBIX 3JIEMCHTOB MATPUIIBI. BriBectn HNCXOOHYIO MaTpuly u Haf/iz[eHHoe YHUCJIO.

Hanwmcatp parmeHT nporpammsl (yxke BHyTpu o0paboTunka coobiThs). [Jana matpuna A(8,8). Berauciuts cymmy
BCEX AJIEMEHTOB Haxoxaammxcs B 1,3,5,7 cTpokax. BeiBecTr HCXOIHYIO MaTpPUITy M HAalIGHHOE YUCIIO.

HamucaTh MeToA, BBIUUCIAIOMIH 3HadeHHe n%/X"2. C ero MOMOIIbIO BEIYHUCIIHUTh BBIpaXKEHUE:
10
)

l
xl’—Z

i=1

Hamucath MeTOJl, BBIUMCIIAIONIMIA 3HaUeHHe X2 * 3 * vz. C ero nomomso OIIpEeNIeNIUTh C KaKoi TPOoHKoii yrcen (8,
b, ¢) uu (d, e, f) 3HaueHHe OyaeT MAKCUMATBLHBIM.

Hamnucats MeTos, KOTOpBIi MOJIOKUTENbHBIE YKCIa BO3BOAUT B Ky0, a OTpHLIATEIbHBIC — YMEHBIIAET B iBa pa3a. C
€ro oMoIlbI0 00paboTats psij uncerd ot -100 xo 100.

HamucaTte MeTOA, KOTOPBIH B IEPENAHHON CTPOKE 3aMEHSET BCE TOUKH HA 3aIsAThIC.

Komnoxkeuym 1

©o~No O

lO

11.

Bomnpocsr:

Ompenenenne: KomnbioTepHas rpaduka, HHTEpaKTHBHAs Ipaduka, KoMIbioTepHas reomerpus. Kimaccudukanus
COBPEMEHHOT'0 IPOrPaMMHOr0 00ecredeHus] 00pabOTKH rpaduKu.

Crioco0s1 ipeacTaBienns n3o0paxennit B mamatu DBM. [TousTus pacTpoBoii 1 BeKTOpHOM rpaduku. OpaxranpHas
rpaduka.

OcCHOBHBIE TapaMeTPHI PaCTPOBBIX M300paXKEHUN: pa3pelIeHue, NTyOrHa 1BeTa. MeToibl pacTpUpPOBaHUS IPH
BBIBO/IE M300paXEHUH Ha 1eYaTh.

[IpencTaBnenue 1BeTa B KOMIbBIOTEPE. XPOMATHIECKHE aXpOMATHUECKUE [[BETA. BocipusiTHE 4eI0BEKOM CBETOBOTO
TIOTOKA.

[[BeToBBIC MOAETH U IBETOBBIE ITPOCTPAHCTBA. AJINTUBHBIC U CyOTPAKTUBHBIE I[BETOBBIC MOACIH

LgeroBas mogens HSV u XYZ. HopmuposanHsiii BapuaHT Monend XY Z. JIOKyc u ramyT.

Cucrtems! ynpasieHus BeToM. [0HATHS 1IBETOBOIT raMMBI, TPOQHITSL, KATHOPOBKH.

®opmartsl rpadudeckux ¢aiinos. [lodHOIBETHRIE U HHICKCUPOBAHHBIC H300paKEeHUSI.

®opmar BMP. ITpunnunst RLE cxkxaTus.

®opmar TIFF. Ipuanuns: LZW konupoBaHuUs.

Cpasrenne ¢opmaros GIF u PNG.
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®opmar JPG. KogupoBanue mo Xadmany.

®pakranpHas reomerpus. Kimaccudukarus gppakraios.

[MocTpoenne mHOXecTBa MaHnens0pora 1 MHOXKecTBa JKromma.

I'eomerprueckue pakransr. Kpusas Koxa. [ToctpoeHue npakona Xaptepa-XeHTy3st Ha 0OCHOBE L-CHCTEMBI.
@paxranpHas reoMerpus. CUCTEMBI HTEPUPYEMBIX QYHKIUH.

PactpoBsie anroputMsl. Knaccugukanus pactpoBbix anroputMmoB. Pacrepusanus. [lonsrtue 4-cBsizHocty, 8-
CBSI3aHHOCTH.

PactpoBoe npencrasnenue orpeska. IIpocreiiiye nomarosle alropuTMbl IOCTpOeHHs 0Tpe3koB. HenocraTku.
PactpoBoe npezcraBnenue orpeska. Aaroput™m bpesenxeiima.

PactpoBast pa3BépTka okpykHOCTH. BockMucropoHHsisi cummerpust. [Ipocreiitime criocoObl ocTpoeHust
OKpY>KHOCTH.

PactpoBast pa3BépTka okpyxHOCTH. BocbMUCTOpOHHAA cuMMeTpust. AnroputMm bpesenxeiima.

Kpussie besre nepsoro, BToporo u Tperbero nopsaka. Ilocrpoenne kpusoit bezpe. Crnaitn besse.
3akpacka 00Jy1acTH, 3aJlaHHOW 1IBETOM TPAHUIIBL.

OTceueHne MHOTOYTOJIbHUKOB anroputM Caseprianiga-XoarMasa.

3anoyHeHre MHOTOyTOJIBHUKOB. AJITOPUTM ITOCTPOYHOTO CKAHUPOBAHHUS.

Mertozbl ycTpaHEeHUs CTYNIEHYaTOCTH. MeTo/1 yBelTMUEHHs YaCTOThI BRLIOOPKH. MeTo/1, OCHOBaHHBIH Ha
UCII0Ib30BaHUU NOJTyTOHOB.

Meroapl 00paboTKH n300pakeHui. SIpkocTh U KoHTpacT. ['mcrorpamma.

Meroapl 00paboTKH n300pakeHnid. MacirabupoBanue H300paKeHHsI.

Meronpl 00paboTku nzodpaxxenuii. [IpeodpazoBaHue MoBopoTa.

Ounbrpanys nzodpaxennit. Guinbtpel. JInHelnbie GpuabTphl. Snpo Guibtpa. Ounbrparms U300paKeHnit Ha
TpaHHUIIE.

Crnaxusaromue GuiIbTpsl. ['aycoBckuii GuibTp. OHIBTPHI MOBBILIAIONINE KOHTPACTHOCTb.

PasnoctHbie QuibTpbl. Haxoxk/ieHne BepTHKaIbHBIX U TOPU30HTANIBHBIX Tpanull. Ounbtp [Ipronrta u GpuabTp
Coberst.

Henuneitnbie GpunbTpbl. MenuanHblid GUIBTP.

Bekropuzanus. BomHoBo#t anropuTM. DTaIkl BOTHOBOTO allropuTMa. biHapHOe pacTpoBoe m300paxeHue.
MaremaTnueckas IOCTaHOBKA 3a/1aull. [IpeacTaBiieHne BEKTOPHOTO PHCYHKA B BHE HATrpy)KEHHOTo rpada.
ITocTpoenue ckenera n300pakxeHHs B BOJTHOBOM aJITOPUTME C TIOMOIIBIO chepHUeCcKOil BOIHBI. Buibl BOJIH.
[Tomyuenne y310BBIX TOUEK Ha oTpe3ke. OnpeneneHne TOUeK MePEeCeUeHNs] U COeTNHEHHS OTPE3KOB.
OnruMu3aIys BOTHOBOTO aJITOPUTMA.

CermeHTanys n300paXeHUH. Y POBHH U TUIIBI CETMEHTAIUH. AJITOPUTM pa3pacTaHus PETHOHOB.
CermenTanus n3obpaxennii. Merox k-cpemuanx. MeToapl OCHOBaHHBIC Ha aHAJIN3€ THUCTOTPAMMEL.

Komnoxksuym 2

Bomnpocsr:

Komnerotepras reomerpus. JByxmepHsie peoOpa3oBanust. [lepemenienne, macmrabiupoBaHue, OTpaskeHHe, CKOC C
TTOMOIIIBIO0 MAaTPHIIBI 2X2.

JIByxMepHbIe mpeoOpa3oBaHus. BEIBO MaTPHIIEI TS TOBOPOTA BOKPYT IIEHTPa KOOPIMHAT.
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3. IByxmepHble ipeodpa3zoBanus. OJHOPOAHBIE KOOPAUHATEL. [lepemeriienne, MacitabupoBaHue, BpaIlEHUE BOKPYT
[IEHTPa KOOPAUHAT B OJHOPOIHBIX KOOpANHATAX.

4. JIByxMmepHble peoOpa3oBanus. BpaiiieHne BOKpYr MpOU3BOIBHON TOUKH. KOMOMHMPOBAaHHBIE IIPEOOPa30BAHUSL.

5. TpexmepHble peodpa3oBanus. [IpaBOCTOPOHHS U JIEBOCTOPOHHSS CUCTEMBI KOOpAHHATHL. O000IIIeHHas MaTpHIia
npeobpa3oBanmii 4x4.

6. TpexmepHble mpeobpa3oBanus. MaciiTad, epeHoc, CABUT, TOBOPOT BOKpyT oceit X, Y, Z.

7. Oco0eHHOCTH N300paXKeHHE TPEXMEPHBIX 00beKTOB. OTCEUEHUE 0 BUIUMOMY 00bEMY.

8. Buaumblii 00beM I pa3HbIX THITOB IpoeKimii. HopManusaiiis BUANMOro 00beMa U Mepexo K KAHOHMIECKOMY
BUJTY.

9. TIpexcraBienue npoctpaHcTBeHHBIX (hopM. [TonuronansHeie ceTku. [lapamMerpryeckiue OUKyOHUECKHe KyCKH.

10. TlonmuronaneHbie ceTku. CIOCOOBI 3aJaHUsI TOJUTOHAIBHBIX CETOK.

11. TIpoektopsl. IIpoekiuu. Buast npoekmuii.

12. Tlony4yeHHe HEHTPAILHON OAHOTOYECTHOM MPOEKINI ¢ TIOMOIIBIO MaTPHUIlBI TpeoOpa3oBanus 4x4 (1Ba BapraHTa).

13. TlonydeHue HEHTPATBHBIX JBYXTOUYCUHBIX M TPEXTOUCUHBIX MPOCKINI C TOMOIIBI0 MATPHII TPeodpa3oBaHus 4x4.

14. TlonydeHHe KOCOYTOIbHBIX MPOSKIIMN U BUAA CIIEPEIN C IIOMOIIBIO MATPHUIIBI ITpeodpa3oBanus 4x4.

15. Vnanenue HeBuauMbIx Wi Knaccupukanums anroputmoB. Clo)KHOCTh aITOPUTMOB Y/IQJISHUs! CKPBITBIX TPaHEH
Y JIUHUH.

16. Vnanenue HeBUIUMBIX JIMHUHA. DTansl anropurma Pobdeprca. JluneBbie He nuieBbie rpanu. Maes onpeneneHus
HEJIUILIEBBIX TPaHeH.

17. Anropurma PoGeptca. [TonyueHue u npoBepka MaTpuiibl Tea. [locTpoeHue MaTpHIIbl Tena Mo TPEM TOYKaM.

18. Anroputma PobGeprca. [TomydueHre MaTpuIlpl TeIa MIPH TPEXMEPHBIX MPe0OPa30BaAHMSIX.

19. Anropurma PoGeprca. OmpezeneHue JIMIEBbIX U HENUIEBBIX TPAHEH C IOMOIIBI0 MATPHIIBI TEJNA JUIS HEHTPAIbHBIX
¥ TapajuIeNIbHBIX IIPOSKITHM.

20. AunroputMma Pobeprca. Y nanenue HeBUAUMBIX pedep.

21. Metop maBaroIiero rOpu30HTa.

22. Meton z-0ydepa. CpaBHEHHE C METOJOM TPACCUPOBKHU JTyJEH.

23. Meronp! TpaccupoBKH nyuei. Ray casting. Ray tracing. CpaBHeHue ¢ merogom z-0yddepa.

24. Meronp! TpaccupoBKy nyuei. [Ipsmast u oOpaTHast TpPAaCCUPOBKA JTyUCH.

25. AnroputM XymoxHHKA. IIpodaeMbl peann3annun ajaropuTMa.

26. Aunroputm Herosna-Heroana-Canua jiist ciiydasi MHOTOYTOJIBHUKOB

27. AnroputMm BapHaxa.

28. AuropurMm Beiinepa-2iizepTona.

29. MeTtompl 3aKpacKy MMOJUTOHAIBHBIX MojeacH. Momenb Tudpy3HOro OTpaskeHus..

30. Mogenb 3epKajbHOrO OTpaskeHusi. MeTol MOCTOSHHOTO 3aKpaIIiBaHHUsI.

31. Merompl 3aKpacKy MOJIMTOHAIBHBIX Mozeaei. Merox I'ypo.

32. Mertozpl 3aKpacKH IMOJUTOHAIBHBIX Moaeaei. Meron domra.

33. Cnoco0bl BBOJA ¥ BBIBOA H300paskeHwii B mamMsiTb DBM. THIIBI CKAHEPOB MX OCHOBHBIE XapaKTEPUCTUK.

34. OcHOBHbIE XapaKTEePUCTHKH JUTUTAN3EepOB, TUPPOBBIX porokamep. TUIIBI U MPUHIMN JSHCTBHS IPHHTEPOB.

3amuTa 1a00paTOpHBIX padoT Otuer o 1abopaTopHOi padoTe MOMKEH COAePKATh:
1. TurynbHbli aucT, 0)OPMIICHHBIN COTJIACHO YTBEPKACHHOMY 00pa3ily.
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Nogakowd

Tenu.

3amanue.

[TonpoOHOE onMcaHve BHIMONHCHHUS BCEX MTyHKTOB 3a1aHU;
CKpHUHILIOTHI 9KpaHa;

PesynbTathl.

AHaIUTHYECKHUI BBEIBOJ

[Tpu 3amuTe 1a0OPaTOPHON CTYEHT TOJKEH OTBETUTH HA KOHTPOJIBLHBIE BOIIPOCHI.

KOHTpOJ'IBHBIe BOIIPOCHI:

1. Uro sBIIsIETCSA IPUMEPOM 0OHOPOOHO20 KOOPOUHAMHO20 B0CNPOU3EEOCHUS?

a.
0.

MpeACTaBICHUE TPEXMEPHOT0 BEKTOPA JIBYXMEPHBIM;
MpeACTaBICHUE IBYMEPHOTO BEKTOPA TPEXMEPHBIM.

2. UTo MBI TOJYyYUM TIPU BO3JCHCTBUHU HA BEKTOP MOIOXKEHHMS [X Y 1] 3a1aHHOI MaTpHIIBI IPe0Opa3OBaAHMS:

J® o

1 0O
0 10
05 5 1

yMeHblIeHne Macirada no ocu OX B 1Ba pa3a u yBenndenue Macmrada no OY B msaTh pas;
orobpaxenue 1o ocsim OX u OY;;

neperoc 1o ocu OX Ha 0.5 u o ocu OY Ha 5;

repeBo TpexMepHoi muanH mwiockocTr 0.5* X+5*Y-H+1=0 B npoekmnmto Ha mmockocts H=1.

3. Yto MBI OIYYHUM TPHU BO3ICHCTBUH HA BEKTOP MOJOKEHHsI [X Y 1] 3amaHHOM MaTpHUIBI IpeoOpa30BaHMS:

a.
0.

B.

1
0
0

o - O

7
8
1

CIIBUT TIPOIIOPLIMOHAIIBHO X;
CIIBUT TIPOIIOPLIMOHAIIBHO Y;
nieperoc 1o oct OX Ha 7 m o ocu OY Ha §;
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I. TEepPeBOJ TPEXMEPHOU JIMHUH IOCKoCTH 7*X+8*Y-H+1=0 B mpoekmnuro Ha miockocth H=1.

4. Kakuie 4acTu MaTpHIBI MPeoOpa30BaHUs OCYIIECTBISIOT H3MEHEeHHe MaciiTaba?

P

q
m ns

roiybas U 3eJeHas;
TOJIBKO KpacHas;
KpacHasi 1 cepas;
TOJIBKO roy0asi.

W o

5. Kak npowusoiiner orodpakeHue mpy BO3CHCTBUN Ha BEKTOP ITOJIOKEHUsI 38 JAHHON MaTpPUIIbI TPeoOpa3oBaHMsI:

-1 00
0 10
0 01

orHocuTeNbHO ocu OX;
orHocutesbHOo ocu OY';
OTHOCHUTEIIBHO MPSAMON Y=X;
OTHOCHTENIFHO Havajia KOOPIUHAT.

Jw o

6. Kakoif MaTpurieii mpeoOpa3oBaHIs HY)KHO BO3/ICHCTBOBATH Ha BEKTOP MOJIOXKEHUS [X Y 1] Uit ocymiecTBIeHNS IOBOPOTa
Ha yroix 30° Bokpyr Touku (2,3):
cos(30°) sin(30°) O
I —sin(30°) cos@30°) O
2 3 1
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cos(307) sin(30°)
I —-sin(307) cos(30°)
—2-(cosB30")-1)+3-sin(30°) —2-sin(30°)—-3-(cosB30°)-1) 1
c0s(307) sin(30°) 0
i —sin(30%) cos(30%)
—2-(cosB0°)—-1)+2-sin(30°) —3-sin(30°)-3-(cos@0°)-1) 1

1 0 0
1\ 0 1 0
| —2-(cos@0°)-1) +3-sin(30°) —2-sin(30°) —3-(cos@07)-1) 1

l;
Il;
Ii;
V.

J® o

7. Kakue OBOpOTEI B npasocmoponteli TPEXMEPHOHN JIeKapTOBOM cUcTeMe KOOPAMHAT CUUTAIOTCS TOJIOKHUTENIBHBIMU (€CIH
CMOTPETh C KOHIIA MOJIyOCH B HalpaBJICHUH Hayaja KOOpIUHAT)?

a. TIPH KOTOPHIX MOBOPOT Ha 90° 10 4acOBOU CTpENKH OYAET NePEBOAUTH OJHY IOIYOCh B APYTYIO;
0. TIpHU KOTOPHIX MOBOPOT Ha 90° MPOTUB YaCOBO CTPENKH OyIeT MepEeBOIUTH ONHY MOIYOCh B APYIYIO.

O0600meHHas MaTpua mpeodpa3oBaHu Il TPEXMEPHBIX OTHOPOIHBIX KOOPINHAT UMEET BU/:

a b c p
d e f ¢
h 1 j r
I m n s
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Drta MaTpuIia MOKeT OBITh TIPEICTaBJICHA B BUJIC YETHIPEX OTCIBHBIX YacTeil:
3x3 3x1
1x3 1x1

8. Kakas matpuna npou3BoauT nepeHoc?

3x3;

3x1;

1x3;
1x1.

J® o

9. Kakast MmaTpuIia ocymiecTBisieT IMHEHHbIe Peo0pa3oBaHus B BUC U3MEHEHHUs MaciuTaba, CIBUra 1 BpallleHus ?

3x3;
3x1;
1x3;
1x1.

J® o

10. Kakue MaTpHIIbl HE OCYIIECTBISIIOT IPE0OPa30BaHUs B IEPCIIEKTHBE?

3x3, 3x1, 1x1;
3x1, 1x3, 1x1;
3x3, 3x1, 1x3;
3x3, 1x3, 1x1.

Jw o

11. Kaxot#i matpuiieii npeodpa3zoBanus HY’)KHO BO3JICHCTBOBATH Ha BEKTOP MOIOKEHUS [X Y Z 1] 1t yMeHbIeHHsI 00IIero
Macmraba B 4 paza?

025 O 0 0

0 025 O 0

0 0 025 O

0 0 0 025

- O O O b
o O b~ O
o M O O
A O O O
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100 O 025 O

010 O 0 025

001 O 0 0

0 0 0 025 0 0
11 v

K
I;
Ii;
V.

g% o

0
0
0.25
0

12. Kakue 31eMeHTbl MaTpUIIbl TPeoOpa3oBaHus OCYIIECTBISIOT CBHUT B TPEX N3MEPEHUSX?

1 0 0 1 0 0 O 1 b c O 1
01 f q d 1 f O d 1 f O 0
0O i 1 r h i 1 0 h i 1 0 0
0O0m n 1 Il m n 1 0 0 0 1 0
I 1 "

1. I

2. 1l

3. |l

4. V.

13. TToBOpOT BOKPYT KaKOI OCH OCYIIECTBIIACT NaHHAS MaTpHUIla IpeoOpa3oBaHus:

cos(®) sin(®) 0
—-sin(®) cos@®) O
0 0 1

0 0 0

m O O O

b
1

O b =~ 0O

R = O ©T
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a. OX;
6. OY;
B. OZ

14. Ha xakue JiBa OCHOBHBIX KJlacca JAEJSATCS MPOEKIIUU?

a. OPTOrOHAJBHBIE U KOCOYTOJbHEIE;
0. mnapaiienbHbIE H IEHTPAILHEIC;
B. AaKCOHOMETPHYECKHE H IUMETPHUYCCKHE.

15. Kakue 1Ba Bu/1a OpTOrOHANBHBIX POEKLUH He A671210mcs IUPOKO UCIOIb3YEMbIMH?

BUJI CTICPEIH U BUI COOKY;
BUJI C33/I W Bl CHH3Y;
BUJ COOKY U BUJ CHH3Y;
BUJI CBEPXY U BUJI C3a1U.

J® o

16. Eciiu mpoeKIOHHbIE TIOCKOCTH HE MEPIICHANKYJIISIPHBI TIIABHBIM KOOPIMHATHBIM OCSIM, TO KaK Ha3bIBAIOTCS] TAKUE
poeKuun?

KOCOYT'OJIbHBIMHU,
HCHTPAJIBHBIMH,
AKCOHOMETPHUICCKUMMU,
LIECHTpAJIBHBIMH.

J® o

17. B u3oMeTpun ri1aBHbIE KOOPAWHATHBIE OCH NPOCIIUPYIOTCS TAK, YTO MX NMPOEKIH COCTABIISIIOT PABHBIE YIUIBI APYT C
JIpyrom:

45°;
60°;
90°;
120°.

Jw o

18. HpOGKL[I/Iﬂ Kapanse nmeer HaIlpaBJICHUC MPOCHUPOBAHUA, KOTOPOC COCTABIIACT C HpO@KIIHOHHOfI TJIOCKOCTBIO YT'OJI:




OueHoYHBIC MEPONPUSTHSA IIpuMepsl THIIOBBIX KOHTPOJIbHBIX 33JaHUI
a. 26,5%
6. 45°%
B. 63,4°
r. 90°.
19. Kakoii MaTpuIieii mpeoOpa3oBaHus HYXKHO BO3/ICHCTBOBATh HA BEKTOP MONOXKEHHS [X Y Z 1] 1/1sl epCHeKTHBHOTO
npeoOpa3oBaHus, KOT/a IEHTP IPOEKIUH HAXOUTCS B IIEHTPE KOOPAUHAT C TOUKOH cxona Z?
1 000 1 000 1 0r O 1 000
0100 0100 0100 0100
0 01 0 010 0 010 0 0r o0
0 001 0 0r 1 0 001 0 001
| 1 I v
a. |;
6. Il
B. I
r. IV.
20. Kakas Mmatpuiia mpeoOpa3oBaHusl OMUCHIBAET KOCOYTONbHYIO Mpoekimto Kadbune?
1 0 00 1 0 00
0 1 00 0 1 0 0
% -C0s(45%) % -sin(45") 1 0 % -c0s(63,4°) % -sin(634°) 0 O
0 0 01 0 0 01
| 1
1 0 00 1 0 00
0 1 00 0 1 0 0
% -C0s(45%) % -sin(45") 0 O % -€0s(26,5%) % -sin(26,5°) 1 O
0 0 01 0 0 01
1l v




OueHoYHBIC MEPONPUSTHSA

IIpuMepsl THIIOBBIX KOHTPOJIbHBIX 33JaHUI

K
Il;
Ii;
V.

Jw o

5. Sammra U3

pumepsr U3:
Na3 Ne 1

1. MeTonbl ycTpaHEHUsI CTYIIEHYATOCTH. MeTOI YBEITUUEHHSI YaCTOTHI BBIOOPKH. METo/l, OCHOBAaHHBIM Ha MCIIOIb30BAHUN
MIOJIyTOHOB.

2. Cermenranus uzobpaxenuid. Meron k-cpeqaux. MeTosbl, OCHOBaHHBIE Ha aHAJIN3€ THCTOrPAMMBI.

3. Y nanenue HeBuaMMBIX auHUiA. Kinaccudukariys anropurMo. CI0XKHOCTb allTOPUTMOB YIIAJICHUS! CKPBITBIX TpaHel U
JIMHUHN.

4. Y naneHue HEBUIAMMBIX JIMHUH. DTanbl anroputMa Podeprca. JIuiesbie He muieBbie rpanu. Ves onpeaecHus HEUIICBBIX
rpaHei.

W3 Ne 2

1. Meroapl 00paboTku n300pakeHui. SIpkocTh 1 KOHTpacT. [ ucTorpamMma.

2. CermeHTanust U300pakeHUH. YPOBHHU U TUIIBI CETMEHTALIMH. AJITOPUTM Pa3pacTaHUs PETHOHOB.

3. [NomydeHue KOCOYTrOIBHBIX MIPOEKIINH U BUIA CIIEPEIH C TOMOIIBI0 MAaTPHIIBI Ipeodpa3oBanus 4x4.

4. AnroputMa PoGeptca. Ilomydenue u mposepka MaTpHLbl Tena. [locTpoeHre MaTpuUIb Tela 10 TPEM TOUKaM.

W3 Ne 3

1. OcHOBHEIE TTapaMeTpPhl PACTPOBBIX H300paKEHUI: pa3pelieHue, rryOnHa 1BeTa. MeToIsl pacTpUPOBAHS IIPH BEIBOAE
n300pakeHNd Ha TIe9AaTh.

2. OnruMu3anys BOTHOBOT'O aJITOPUTMA.

3. [Nonydenue HEHTPAIBHBIX IBYXTOYCUHBIX U TPEXTOYCUHBIX MPOESKITUIA C TIOMOIIBIO MAaTPHII IpeoOpazoBaHus 4X4.

4. Anroputma PoGepTca. [lomydenne MaTpHIBl TeNa IPU TPEXMEPHBIX MPeoOpa30BaHUSX.

5. Mertoauueckue yka3aHus 10 Npoueaype oleHUBAHUS




OueHovHbIE
MEpONpHUSATHS

Hpoueuypa MpoBeJACHUS OLHEHOYHOI0 MEPONIPUATHSA U HeOﬁXO}Il/lMI:Ie METOAUYECCKHE YKA3aHUHA

Komnoksuym (B

MaxkcuManbHOE YUCIIO0 0AJIIOB 32 KOJIOKBUYM — 10 Oamos.

cemectpe 2
KoJutokBuyma) | KosmokBuyM coaep:kKuT JBa Bompoca 1o 5 6auios.
KonnokBuym cuntaercsi CiaHHBIM €Cii 00a BOIIPOCHI CTYJICHT OTBETHIJI HE MEHee ueM Ha 3 Oasuia.
[IsTh GayIOB 3a BOMPOC CTaBUTCS B TOM CIIydae €CIM CTYICHT HM3JIOKHI BEPHO TEOPETHUYECKUI BOMPOC M OTBETWJI Ha BCE
JOTIOJTHUTEIIBHBIE BOIIPOCHI MPOJIEMOHCTPUPOBAB MOHIMaHUE BOTIPOCA.
Yetsipe Oamia cTaBUTCS 32 BOMPOC €CITU CTYACHT M3JI0KHII BEPHO TEOPETUIECKUAN BOTIPOC M OTBETHII Ha BCE JIOTIOJTHUTEIIEHBIC
BOTIPOCHI IMPOJICMOHCTPUPOBAB IIOHUMAaHUE BOIIPOCa, HO AOMYCTHI HEOOIBIINE HETOUHOCTH.
Tpu Gayna cTraBUTCS 32 BOIPOC €CITH CTYACHT U3JIOXKIIT BEPHO TEOPETUIESCKHUI BOITPOC U OTBETHII ITIOYTH HA BCE JIOTIOJTHUTETHHEIE
BOTIPOCHI TIPOJIEMOHCTPUPOBAB TIOHMMaHWE Bompoca. JlomyckaeTcss HEe OTBETUTh Ha OJHH JOTOJHHUTEIBHBIA BOMPOC.
JlommyckaroTcsi HEKOTOpbIe HETOYHOCTHU IPU U3JI0KEHUU MaTepuaa.
JIBa Oana cTaBUTCS 3a BOIIPOC €CIIM CTYACHT BbIyYHJI HAU3YCTh TEKCT OTBETA, HO HE CMOT BEPHO OTBETUTH Ha JIOTIOTHUTEIbHBIE
BOIPOCHI HA TOHUMaHUE.
OpuH Gast CTaBUTCS €CIIU CTYACHT HE MOYKET U3JIOKUTh TEOPETUYECKUI BOIIPOC.
3amura 3a Kax1yro J1a0opaTOpHYIO pabOTy CTaBUTCS YUCIIO 0aJUIOB, COOTBETCTBYIOLIEE PEUTHHT-TIaHy (MAaKCHUMaJIbHOE YUCIIO OalljIoB
nabopaTopHOil | — 5 6asIoB).
paboTsl (B
cemectpe 8 MaxkcuMaJibHOe Yi /10 HAJJI0B BBICTABIISIETCS CTYACHTY, €CJIH COJIep:KaHue 1ab0paTopHOit paboThl COOTBETCTBYET 3asBICHHOMN
nabopaTopHBIX | B Ha3BaHMM TeMaTHKe; JlabopaTopHas pabota odopmieHa B COOTBETCTBUM C OOIIMMHU TpeOOBAHUSIMU HAMHCAHUS U
pabor) TEXHUYECKUMU TpeboBaHusiMu odopmiieHus pedepata; nabopatopHas padoTa MMeeT YETKYI0 KOMIO3UIUIO U CTPYKTYpY; B

TCKCTC na6opaTopHoﬁ pa6OTI>I OTCYTCTBYIOT JIOTHYCCKHUC HAPYHICHUS B IIPEACTABIICHUU MATCPpUaAJIa; KOPPEKTHO O(I)OpMJ'IeHLI B
IIOJTHOM 00BEME MpEeaACTaBJICHBI CITMCOK HCIIOJIb30BaHHOM JIATCPATYPBI U CCBUIKHW Ha UCIIOJIB30BAHHYIO JIMTEPATYPY B TCKCTEC;
OTCYTCTBYIOT Op(l)OFpa(l)I/ILICCKI/IC, MYHKTYAalIlMOHHLBIC, T'PaMMATHYCCKHUEC, JICKCUYCCKHUEC, CTUJIMCTUYCCKUC W HHBIC OIIIMOKHA B
ABTOPCKOM TCKCTC; MPCACTABJICH KaueCTBEHHBIM aHAJINW3 HallIECHHOTO Marepuaia, OTCYTCTBYIOT (baKTBI rjiarvara. HpI/I 3alIUTEC
na6opaTopH0171 pa6OTBI CTYACHT JEMOHCTPHUPYCT 3HAHUC TCOPCTUUCCKOTO MaTCpraia, OTIIMYHO OTBEYACT HA BCC BOIIPOCHI O XOJIC
BBITIOJITHCHU A Ha60paT0pHOI>'I pa60TBI U ICMOHCTPUPYCT KaKUM o6pa30M OH MOXKET BHECTU UBMCHCHHS B pa60Ty.




OueHovHbIE
MEpONpHUSATHS

Hpoueuypa MpoBeJACHUS OLHEHOYHOI0 MEPONIPUATHSA U HeOﬁXO}Il/lMI:Ie METOAUYECCKHE YKA3aHUHA

80% ot MakcHMaJIBbHOIO YHCJIa 0AJUIOB BBICTABISAETCS CTYAEHTY, €CIIM COJEp)KaHHUE Jab0paTOpHOIl pabOThl COOTBETCTBYET
3asBJICHHOM B Ha3BaHWW TEMAaTHKe, OHAa O(OpMIIEHA B COOTBETCTBHU C OOIIMMH TPEOOBAHUSAMH HAIHMCAaHUS J1a0OPATOPHOU
paboThl, HO €CTh MOIPELUIHOCTH B TEXHUYECKOM OQOpMIIeHNH; JabopaTopHas paboTa uMeeT YETKYIO KOMIIO3ULIMIO U CTPYKTYPY;
B TEKCTE€ OTCYTCTBYIOT JIOTUYECKHE HApYIICHUS B IPEJICTABICHUHM MaTepHaia; B TOJHOM OO0BEME MpEACTaBICHBI CIHCOK
WCTIOJIb30BAHHOW JIMTEPATYPhI, HO €CTh OIIMOKH B O(OPMIICHUU; KOPPEKTHO O(POPMIICHBI U B TIOJIHOM 00BbEME TPEACTABICHBI
CCBUIKH Ha WCIIOJIb30BaHHYIO JIUTEPATYpPy B TEKCTE; OTCYTCTBYIOT opdorpadudeckne, MyHKTyal[MOHHBIE, TPAaMMaTHYECKNE,
JIEKCHYECKHUE, CTHJIMCTHYECKHE M HMHBIC OIIMOKH B aBTOPCKOM TEKCTE; TPEACTaBJICH KadeCTBEHHBIH aHAJIN3 HalJICHHOTO
Marepuana, OTCYTCTBYIOT (akThl Iutaruata. llpum 3amure mabopaTopHOW pabOThl CTYIEHT JEMOHCTPUPYET 3HaHHE
TEOPETUYECKOT0 MaTepHasa, XOpoIlo OTBEYAET Ha BOIIPOCH! O XO/€ BBINOJIHEHHS 1a00paTOPHOI pabOTHI.

50% ot MakcHUMaJIbHOIO YHCJIa HAJIOB BHICTABISETCS CTYAEHTY, €CIIM COJep)KaHue JabopaTopHOil pabOThl COOTBETCTBYET
3asABJIEHHOW B Ha3BaHWW TEMAaTHKE, B I11€JJOM OHa odopMiieHa B COOTBETCTBUM C OOMIMMH TpeOOBAaHUSIMH HAIUCAHUS
nabopaTopHOH pabOTHI, HO €CTh MOTPENIHOCTH B TEXHUYECKOM O(OPMIICHUH; B IIEJIOM OHA UMEET YETKYIO KOMIIO3HIIUIO H
CTPYKTYpY, HO B TEKCT€ €CTh JIOTHUECKHE HApyIICHHs B MPEICTABICHHH MaTepHaia; B MOJHOM 00bEME MPEeNCTaBlIeH CIUCOK
WCIIOJIb30BAHHOW JIUTEpPaTyphl, HO €CTh OMIMOKM B O(OPMIICHHWU;, HEKOPPEKTHO O(GOpPMIICHHI WJIM HE B TOJHOM OO0BEME
MIpPE/ICTaBJICHbl CCHUIKM Ha UCIOJIb30BAHHYIO JIUTEPATYPYy B TEKCTE; €CThb €AUHHYHbIE opdorpaduueckue, MyHKTyallMOHHBIE,
rpaMMaTHYeCcKHUe, JTEKCUYECKHe, CTUINCTUUYECKHIE U MHbIE OIIMOKU B aBTOPCKOM TEKCTE; B LI€JIOM MTPOBEJICH aHAJIN3 HaliIEeHHOTO
Marepuana, OTCYTCTBYIOT (hakThl Iutarumata. I[lpu 3amure maGopaTopHOW pabOThl CTYIEHT JEMOHCTPUPYET 3HaHHE
TEOPETUYECKOr0 MaTepuasa, yI0BICTBOPUTEIBHO OTBEYAET Ha BOMPOCHI O XO/JI€ BHINOJIHEHUS J1a00paToOpHOil paboThI.

Houab 6a/110B BhICTABISIETCS CTYAEHTY, €CIM COJEpKaHHe JabopaTOpHOM pabOThl COOTBETCTBYET 3asBIECHHONW B Ha3BaHUU
TEMaTUKe; B HEH OTMEUYEHbl HapylleHHs OOIMX TpeOOBaHWM, HamucaHus pPaOOThI; €CTh MOTPELIHOCTH B TEXHUYECKOM
oopmiieHHH; B 1eJIOM JabopaTopHas paboTa UMeEET UYETKYI0 KOMIIO3UIUIO U CTPYKTYPY, HO B TEKCTE €CTh JIOTHYECKUE
HapyleHusl B MPEJICTAaBICHUM MaTepHaja; B MOJHOM 00bEME IMpPEeJCTaBlIEH CIUCOK HCIOJIb30BAHHOW JIMTEPATyphbl, HO €CTb
OIMOKHU B O(OPMIICHUN; HEKOPPEKTHO OQOPMIICHBI WM HE B MOJHOM O0bEME NMPEICTABIIEHbl CCHUIKM Ha HMCIIOJIb30BaHHYIO
JUTEpaTypy B TEKCTE; €CTh YacThle opdorpaduueckue, MyHKTyallMOHHbIE, TPAMMAaTHYECKUE, JIEKCUYECKHEe, CTUIIMCTUYECKUE U
UHbIE OIIMOKK B aBTOPCKOM TEKCTE; MPEACTaBJIEH aHAJIN3 HAWJEHHOT0 MaTepuaa, IpUCyTCTBYIOT €IUHUYHbIE CiTydyau (aKkToOB
wiarnara. Ilpu 3amure nabopatopHOi pabOThI CTYIEHT HE MOXET YAOBJIETBOPUTENIBHO OTBETUTh HA BOMPOCHI O XOJ€
BBITIOJTHEHUS 1TAO0PaTOPHOI paboThI.

3amura UJ13

3amuTa OTYeTOB MO MHAMBUAYaIbHBIM 3adanusM (1J]3) mpoBoauTCs cornacHo KaleHIapHOMY pEeHTHHT-IUIaHA JUCIUTUIAHEIL.
Ha 3amure cTyieHT B TeueHHe S MUHYT YCTHO AokiaasiBaeT Temy MJ13, uenu BoinonnenHou NJ13; ncnonab3yemMble TEXHUUECKUE
Y TIpOrpaMMHBIE CPEICTBA; OMHUCAaHKE 3a/aHus (TOCTaHOBKA 3aja4, MOJUIeKANX BhIMOIHEeHHI0 B mporecce MJ[3); onucanue




OueHovHbIE
MEpONpHUSATHS

Hpoueuypa MPOBEACHUSA OLICHOYHOI'0 MEPONIPUATHS H HeOﬁXO}Il/lMI:Ie METOAUYECCKHE YKA3aHUHA

OCHOBHOM 4acTu (KpaTKasl XapaKTepUCTHKA 00BbEKTa J1abOpaTOPHOTO U3yUEHUS UM UCCIIEIOBaHUS; METOIMKA WU IIpOrpaMMa
NJ13; pe3ynbpraTel U3MEpeHUi, HAOMIONCHUA U PacyeToB, MPEICTaBICHHbIE B (opMe TaOIuI, rpaduKoB, AUArpaMM U T.1.);
oOcyxieHre pe3ylbTaToB BinodHeHus 1/[3 B BUze KpaTKuX, HO IPUHIUITHAIHHO HEOOXOIMMBIX JJOKAa3aTEIbCTB, 000CHOBaHHIA,
pa3bsCHEHUH, aHAIN30B, OLEHOK, 0000IIEHUI U BBIBOJOB; MPHUIIOKEHUS (TIPU HEOOXOIMMOCTH). 3aTeM CTYICHT OTBEYaeT Ha
BOIIPOCHI ITpenoaBaTes.

Pacnpesnenenre 6auioB 3a OIEHOYHOE MEpONpHUsTHE TeKyiero Koutposs (3amurta MJI3) ycraHaBiuBaeTcss KajeHIapHBIM
PEUTHHI-TUIAHOM JMCUUIUIMHBI B COOTBETCTBHE CO IIKAJION OI[CHUBAHMUSL:

% BBINOJTHEHUS
3a1aHMA

90%+100% 36-40 OTnu4HOE TOHUMAaHKE TIpeIMeTa, BCEeCTOPOHHUE 3HAHNA, OTJIMYHbIE YMEHUS U BJIaJICHHE OITBITOM

MPaKTHYECKON JIesITeNbHOCTH, He0OX0AMMBbIe pe3yiabTaThl o0ydenust P/I1, P/12 chopmupoBaHsl,

MX Ka4eCTBO OI[CHEHO KOJINYECTBOM 0aJIOB, OJIM3KHM K MAKCHMAJILHOMY

70% - 89% 28 - 35 JlocTaTouHO MOJIHOE IOHUMAHUE NPEAMETa, XOPOLINE 3HAHUSI, YMEHHS U ONBIT IPAKTUYECKOUN IEATEIbHOCTH,

HeoOXxonuMble pe3yabTaTel o0ydenust P/I1, P/I2 chopmupoBasl,

KauecTBO HU OJHOTO U3 HUX HE OLIEHEHO MUHUMAJIbHBIM KOJIMYECTBOM 0alljIoB

55% - 69% 22-27 IIpueminemoe NOHMMaHUE NPEAMETA, YAOBIECTBOPUTEIBHBIE 3HAHUS, YMEHUS M OIBIT INPAKTHYECKON

JIeATeNIbHOCTH, HeoOXxonumble pe3ynbTathl 00ydenus P/[1, P/I2 chopmupoBansl,

Ka4eCcTBO HEKOTOPBIX M3 HUX OLIEHEHO MUHHMMAaJIbHBIM KOJIHYECTBOM 0ajlsioB

0% - 54% 0-21 PesynbraTel o0yuenus P/I1, P/I2 He cOOTBETCTBYIOT MHHIMAJIBHO JOCTATOYHBIM TPEOOBAHUAM

MakcumanbHbIi 0amt 3a 3amuty MJ13 B Teuenue cemectpa — 40 Gayuta, MUHUMaIIbHBIN O0ait — 22 Gasia.

Bann OmnpenesieHue OLIEHKH




