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AHHOTALUSA

Jucuunnuua «MHxeHepHas M KoMIbloTepHas rpaduka» BXxoguT B 0a3oBYI vacThb
00pa3oBaTeNbHOM IpOrpaMMBl  TIOATOTOBKM —oOydwaromuxcss 1o  crenuansHocTH  «09.05.01
«[IpuMeHeHHe W OKCIUTyaTalusi ABTOMATH3MPOBAHHBIX CHUCTEM CHELHAJIbHOTO Ha3HAYCHUS»
HAIPaBJIEHHOCTb «ABTOMATU3HPOBAHHBIE CUCTEMbl O0OpPAOOTKM HMH(OPMALMU U YHPABICHUS.
JucnumninHa peanusyercs kadenpoit Nel4.

JlucumminHa HaueneHa Ha (JOPMHUPOBAHKE Y BBITYCKHHKA

o6menpohecCHOHATBHBIX KOMITETECHIIHIA:

OIIK-4 «crocoOHOCTh MCIOJIB30BATh S3BIKK U CHCTEMBbI IPOrPAMMHPOBAHHUS, TPOrPaMMHBIC
cpezncTBa 00IIero Ha3HAYEHUsI, THCTPYMEHTAIIBHBIE CPEICTBA KOMIIBIOTEPHOT'O MOJICIIMPOBAHHUS JUIS
peLIeHHs Pa3IMYHbIX HCCIIEA0BATENBCKUX M MPOQECCHOHANBHBIX 3a/1au»;

podecCHOHANBHBIX KOMIIETCHIIUIH:

I1K-22 «crocoOHOCTh HCHONIB30BATh CHELUAIBHYIO JIUTEPATYpy U HAyYHO-TEXHHYECKYIO
HH(OPMALIUIO, OTPAXKAIOILYIO JOCTHXKEHHS OTEYECTBEHHOM M 3apyOeXKHOW HayKM M TEXHUKH B
00JaCTH aBTOMATU3AITUIY,

I1K-25 «crocoGHOCTE K COCTaBICHHIO 0030pOB M OTYETOB IO pPE3yJIbTaTaM MPOBOAMUMBIX
HCCIIEI0BAHUH, pa3pabOTKe PEKOMEHIALMH 10 NPAKTHYECKOMY MCIIOJIb30BAHUIO IOJTYYESHHBIX
Pe3yJbTaToBY.

CoznepxaHue OUCUMIUIMHBI OXBaThIBAET KPYT BOIPOCOB, CBS3AaHHBIX C TEOPETHYECKUMHU
3HaHWSMH U NPUOOPETeHHEM NPAKTHYECKHX HABBLIKOB B BONPOCAaX pPa3pabOTKM M peaM3aluu
ANTOPUTMOB IpeoOpa30BaHMs M300paKEHUH IIOCKUX U MPOCTPAHCTBEHHBIX CIIEH U METOJIOB MX
BOCIPOHM3BE/ICHHUSL.

[IpenoxaBanye QUCHUIUIMHBI IIPEAYCMATPUBACT clieayonme GopMbl OpraHu3ay yaeOHOro
rporecca: JIeKIHY, J1adopaTopHbIe PabOThI, cCaMOCTOsITeNIbHas paboTa CTy/AeHTa, KOHCYJIbTalluH,
KypCOBO€ IIPOEKTHPOBAHHE.

[IporpamMMoii AMCUMIUIMHBL TPEIyCMOTPEHBI CIEAYIONIME BHIBI KOHTPOJIS: TEKYLIUH
KOHTPOIIb YCHIEBAEMOCTH, TIPOMEXYTOUHAs aTTecTanus B popMe IK3aMeHa.

OO011ast TPYA0EMKOCTh OCBOCHUSI JUCLUILUINHBI COCTABIISICT 4 3a4eTHBIX eMUHUIIBI, 144 yaca.
S13bIK 00yUYEHHS 110 JUCHUIIIMHE «PYCCKHI).

1. TlepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB 00yUeHHS MO AUCHUITIUHE

1.1. Heau npenogaBaHusi JTUCUUIIMHBI

Lenpto mpernofaBaHus JMCHMIUIMHBL  sBsieTcst  (opMHpoBaHHE MPOQECCHOHATBHON
IIOJITOTOBKM CTYJCHTOB B 00JIaCTH 0a30BBIX aJITOPUTMOB BOCIIPOM3BEICHUS U IPeoOpa3oBaHUS
n3o0paxkeHnidi. OCHOBHOE BHUMaHHE MPHU 3TOM YJEISETCs BOIPOCAM OPraHU3alUH CTPYKTYPHOTO
n300paXeHHs, ajJrOpUTMaM YJajeHUs HEBUIUMBIX JIMHUH M THOBEPXHOCTEH IS peau3aliu
peanucTHYECKNX HM300paXKEHUH, a TakkKe METOAaM BOCIPOM3BEACHHUS KPUBBIX M IMOBEPXHOCTEH
[IPOM3BOJILHOTO BHJIA. B 00macT# BOCHHMTAHMS JIMYHOCTH LEJNBI0 IOArOTOBKH IO JIAHHOW
JUCLUIUIMHE  sBISETCS  (OPMHUPOBAHME  COLMAIBHO-TMYHOCTHBIX M OOLIEKYJIBTYPHBIX
KOMIICTCHIIMH, HEOOXOAMMBIX pPa3pabOTUYUKY CHCTEM KOMIBIOTEPHON TrpaduKu, TaKUX Kak
LEeJICYCTPEMIIEHHOCTh, OPraHM30BaHHOCTb, TPYAOJIOOHE, OTBETCTBEHHOCTh, I'PaXKIaHCTBEHHOCTD,
KOMMYHUKAaTUBHOCTG H JIp.

1.2. IlepeyeHb MIIAHUPYEMBIX Pe3yJILTATOB 00y4eHHUsI MO TUCHUTIJIHHE, COOTHECEHHBIX C
IUIAHUPYeMBbIMH pe3yJbTaTaMu ocBoeHns OI1
B pesyinbraTe OCBOEHMS JUMCUMIUIMHBI OOYYAIOIIMHCS JOJDKEH 00afaTh  CleAyIOUMI
KOMITCTCHIMSMHU:
OIIK-4 «CcrocoOHOCTh HCIONB30BATh SI3BIKM M CHCTEMBI IIPOTPAMMHUPOBAHUSI, MPOrPAMMHBIC
cpencTBa OOLIEro Ha3HAYeHHs, HHCTPYMEHTAJIbHBIE CPEJICTBA KOMIIBIOTEPHOTO MOJIEIMPOBAHHUS IS
peLIeHHs Pa3InYHbIX UCCIIE0BATEIBCKUX U MPO(ECCHOHANBHBIX 3a/1au»:
IMK-22 «CHOCOOHOCTh HCMONB30BaTh CICHHANBHYI JUTEPATypy W HAYYHO-TEXHHUYECKYIO
nHGOPMALINIO, OTPAXKAIOILYIO JOCTHXKEHHS OTEYECTBEHHOM M 3apyOeKHOW HAyKM M TEXHUKH B
001acTH aBTOMAaTH3AIII):
[MK-25 «crmocoOHOCTE K COCTABJICHHIO O030pOB M OTYETOB MO PE3ylbTaTaM IPOBOAUMBIX
HCCIIEIOBAaHNH, pa3pabOTKe pPEKOMEHJALMWil M0 TNPAaKTHYECKOMY HCIOJIb30BAHUIO ITOJyYEHHBIX
Ppe3yIbTaToBy:
3Hath
— METO/BbI OpPraHu3alMy CTPYKTYPbl H300paXkeHus,
—  anropuTMbI Mpeobpa3oBaHus 00IaCTH H300PAKEHHUS,
—  DJIEeMEHTApHBIE IPOLIEAYPHI MPEOOPA30OBAHUS ABYMEPHBIX H TPEXMEPHBIX H300pasKeHHI
(MOBOPOT, CABHT, MaclITAOUPOBaHKE, IEPCICKTURA),
— METO/bl COBMEILIECHHS 2JIEMEHTapHbIX NPeoOpa3oBaHUi IBYMEPHBIX U TPEXMEPHBIX
n300pakeHHH,
— Hau0oJee N3BECTHBIC AITOPUTMBI YIaJICHHUs HEBUMMBIX JTMHHI U TOBEPXHOCTEH IIPU
BOCIIPOM3BEICHUH U300PasKEHHUH CIIOJKHBIX IPOCTPAHCTBEHHBIX CIICH,
— TNpOILEAYpPBI Pa3I0KEHHs B PaCTp MPOCTEHIINX KPHUBBIX,
— PS4 aIrOPUTMOB MHTEPIIOIMPOBAHUS U AlNPOKCUMALIMHI KPUBBIX U TOBEPXHOCTEH
IIPOM3BOJILHOTO BUJIA,

— HCIIOJNB30BATh MMOJTYyYSHHbIC TEOPSTUUSCKUE 3HAHUS [UIS PEAlIM3alii TIPOrpamMM
npeoOpa3oBaHKs H300PaKEHHUI CIIOKHBIX IPOCTPAHCTBEHHBIX CIICH,

— TIPOEKTHUPOBATH MPHKIIATHBIC IPOTPAMMBI, BKIFOYAOIINE B Ce0sI IPOLIC Iy PhI
MAaHUIYJIUPOBaHUs IPadUIECKUMH 00BEKTaAMH,

— HCIIOJNB30BATh METOBI HHTEPIIOIMPOBAHHS U ANIPOKCHMALIMU KPUBBIX M MOBEPXHOCTEH
MPOU3BOJILHOTO BU/IA ISl Peau3alliy IPOrpaMM BU3YalIbHOTO MPEICTABICHHS JAHHBIX
MOBEPXHOCTEH B HHTEPAKTHBHOM PEKHME,

— OLICHUBATb 3aTPaThl B BEIYUCIUTEIBHBIX PECYPCax MPH MPAKTHICCKOH peaan3annu
rpagu4YecKux mporeayp.



2. MecTo qucuMiuInHbI B cTpyKType OIl

JucuuminHa Gasupyercs Ha 3HAHUSAX, paHee NPHOOPETEHHBIX OOYYAIOIMMHCS IMPU H3YyYEHHH

CIeIyIOIUX AUCIUILINH:
— Marematuka

— IIporpammupoBaHue Ha s3bIKaX BEICOKOTO YPOBHS

3HaHI/I$I, TIOJIYy4€HHBIC  IIpU

HU3y4y€HUH Martepuala

— Anroputmsl 00pabOTKH [HU(PPOBBIX AAHHBIX

— Iudposas 06paboTKa n300paxeHui

JAaHHOW  JTUCUUILIMHBL,
CaMOCTOSATEIILHOE 3HAUCHNE, TAK U HCIONIB3YIOTCS IIPU U3YUEHUH JPYTHX JUCIUIIIHH:

3. O0bem gucuunaunbl B 3E/akagem. yac

Jlannbie 00 o0iemM o0beMe AMCHUIUTHHBL, TPYJIOEMKOCTH OT/ACNBHBIX BUIOB y4eOHOW paboThI 1Mo
JMCHHUILIMHE (M PacIpeesieHHe 3TOM TPYAO0EMKOCTH I10 CeMecTpaM) Ipe/icTaBieHsl B Tabuuue 1

Tabmuua 1 — O6beM U TPYAOEMKOCTh JUCLUITITHHBI

Bun y4e6HO# paboThI Bcero TpyaoeMKoCTh IO ceMecTpaM
Ned Ne5

1 2 3 4
OO61was Tpy10eMKOCTH 4/ 144 2/ 72 2/ 72
aucuumneel, 3E/(vac)
H3 nux uacoe npakmuueckoi 22 11 11
noozomoexu
Ayoumopmnbwle 3auamus, Bcero 4ac., 68 51 17
B mom uucne
nexunu (J1), (qac) 34 34
naboparopusie pabotsl (JIP), (1ac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), 17 17
(gac)
Dk3aMeH, (4ac) 18 18
Camocmoamensnas paboma, BCETo 58 3 55
Buja npoMeXyTO4HOr0 KOHTPOJIS: OK3., OK3.
3aver, audd. 3auer, sk3ameH (3ader,
Mudd. 3a4, Ik3.)

4.

Conepxanue THCHUTLIHHBI

4.1. Pacnpeneienue TpPyA0eMKOCTH JHCIUTIIHHBI

1o pa3aesjaM M BUIAM 3aHATHI

Pazzesnbl u TeMbl JUCLHUITIMHBI U UX TPYA0EMKOCTh MPUBEICHBI B TA0IHILIE 2.
Tabmuna 2. — Pa3nensl, TeMbl AUCIUIUIMHEIL U UX TPYJIOEMKOCTh

HUMCIOT

Cemectp 4

Paznen 1. Beenenue

2

Tema 1.1. KomnbrorepHas rpaduxka,
reOMETPUUYECKOE MOJICTTUPOBAHUE U
pelaeMble UMU 331341

Tema 1.2. OcHOBHBIE HanpaBJIECHUs
W3y4YCHUS U UCCIICI0OBAHMNS, CBI3aHHbIC
C TEpPMHUHOM "KOMIbIOTepHas rpaduka”

Pazpen 2. DnemenTtapHbie
peoOpa3oBaHus H300paXKeHUH

Tema 2.1. JIBymepHbIe u300paxeHus: i
uX 1peodpa3oBaHUs

Tema 2.2. TpexmepHble H300pakeHust U
uX 1peobpa3oBaHus

Pazgen 3. Y ganeHrue HEBUIUMBIX JIMHUAN
M 3aTCHEHHUE

Tema 3.1. ®opmanbsHOE 3a1aHIE
NrOpUTMa yAalIeHHUs HEBUAUMBIX
JIMHUHA U IOBEPXHOCTEH.

Tema 3.2. Meto npropuTeTOB
(JITOpUTM XYI0KHHKA)

Tema 3.3. Anropurm Pobeprca.

Tewma 3.4. Anroputm Baproka.

Tema 3.5. AIroput™m CKaHUPYOLIEH
npsiMoil Y oTKHHCA.

NN N

Tema 3.6. Anroputm, HCHIONIB3YIOLHH Z-
Gydep.

Tema 3.7. Anroputm, Hepapxuueckoro
z-0ydepa.

Tema 3.8. CpaBHHUTENbHBIE
XapaKTEePUCTHKU aIrOPUTMOB YAAICHUS
HEBUJMMBIX JIMHUH 1 IOBEPXHOCTEH.

Paznen 4. Pasnoxenue B pactp
MPOCTEHIINX KPUBBIX.

Tema 4.1. Anroputm bpesenxema st
reHepauyu oTpe3ka IpsMoil.

Tema 4.2. Anroputm bpesenxema mist
TeHEepaIU OKPY)KHOCTH.

Paznen 5. nTepnonsauus u
aNnpoKCUMAaLusl KPUBBIX U
TTOBEPXHOCTEH.

Tema 5.1. UnTepnonupoBanue ¢
HCII0JIb30BAaHHEM MHOTOWICHOB.

Tema 5.2. Annpokcumaryst KpUBbIX
MeTonoM besbe

PaSI[eJ'IBI, TEMBI JTUCITUTIINHBI

Jlexkuun | 13 (C3) JIP
(1ac) (gac) (aac)

KII
(uac)

CpC
(uac)

Tema 5.3. [locTpoeHne KpUBBIX 10
TOYKaM C IIOMOIIBIO CIIIAHHOB. B-
cIutaiiHbl. IHTeprionupoBanue ¢
HCIIOJIb30BAaHHUEM CIUIAIHOB

Tema 5.4. Annpokcumariys ¢ IOMOILIbIO
CIJIalHOB.




Hroro B cemectpe: 34 17 3
Cemectp 5

BeInonHeHue KypcoBoii paboTsl 17

Hroro B cemectpe: 17 55

Hroro: 34 0 17 17 58

4.2. Coaep:xanue pa3aesioB U TeM JeKIHMOHHBIX 3aHATHI

CopeprxaHue pa3esioB U TEM JCKIMOHHbBIX 3aHATHI MPUBEACHO B Tabnuie 3.

Ta6m«1ua 3- COIIep)KaHI/IC pa3acyioB U TEM JICKIIUMOHHBIX 3aHATHI

aJIrOpUTMa AJIsl KOHKPETHOM IPOCTPAHCTBEHHON CLIEHBL.

3.7

Anroputm, uepapxuueckoro z-0ydepa. [locraHoka 3agaun. OnpeaesneHue
OrpaHHYCHUIT UCTIONB30BaHUs adroputMa. biok cxema anropurma. [Ipumep paboTs
ANTOpPUTMA JUIsl KOHKPETHOH POCTPAHCTBEHHOH CIICHBI.

3.8

CpaBHUTENBHBIE XaPAKTEPUCTUKH AITOPUTMOB yJaJICHUS] HEBUIMMBIX JTHHUHA 1
noBepxHocTel. OnpeaeneHne MOHATHS BEIYUCIUTEIEHON CII0KHOCTH aJlTOPUTMA.
BeieneHne XxapakTepUCTHK CPABHUTEIBHOTO aHAIIM3a BEIYUCINTEIBHON CI0XKHOCTH
M3y4YCHHBIX PaHEE aJITOPUTMOB YAAICHHUS HEBUANMBIX JINHUN U TIOBEPXHOCTEH.
O0cyx/IeHHe pe3yNbTaToB.

PasnoxeHne B pacTp MpOCTEHIINX KPUBBIX

Homep
pasiena

Ha3Banue u coneprkaHue pa3iesioB U TEM JEKIIMOHHBIX 3aHATHH

Anroputm bpeszenxema [utst reHepanuu oTpeska npsaMoii. [loctanoBka 3amaqmn.
[TosicHeHNe HETPUBUAILHOCTH Pa3JI0XKEHHUS B pacTp MPOCTEHIIel KpUBOM — OTpe3ka
npssMoit inHUK. Bitok cxema anroputMa. [Ipumep paboThl asroput™Ma Juist
KOHKPETHOT'O OTPe3Ka MPSIMOU.

1

Baenenne

1.1

KomnbloTepHas rpaduka, reoOMeTpHIeCKoe MOJIEIMPOBAHNE U PEIIacMble HMU
3agaun. Beenenue B npodnemaTuky Kypca. OnpezesneHuie MoHITHIT HHTepaKTHBHAs
MaIlIHHAs rpaduka 1 TeoMeTpuieckoe Moenuposanue. Llenn u 3axaun kypca.
Pexomenmyemas muTeparypa.

4.2

AnroputMm bpesenxema utst reHepanuu okpy)HOCTH. [locTanoBKa 3amaun. Cxema
MOJTy4€HHsI OKPY)KHOCTH Ha 0a3e 0HOM BOCbMOH ee yacT. biiok cxema anropurMa.
[Tpumep paboTHI anropuT™a JUIs TeHepalii KOHKPETHOH OKPYKHOCTH.

I/IHTCpHOJ'ISH_[I/IS[ U arrpoKCuMaliyvs KpuBbIX U HOBCpXHOCTCﬁ.

1.2

OCHOBHBIE HAIIPABJICHUS U3Y4YEHHS ¥ NCCIICJOBAHMUS, CBSI3aHHBIC C TEPMUHOM
"kommneroTepHas rpaduka’. Kinaccuukanns HayqHbIX U TEXHHYECKUX HAIMIPABICHHH,
00beIMHEHHBbIX O0IMM TepMUHOM "KoMIIbloTepHas rpaduxa”. O630p HanpaBIeHUH
WU3y4YCHUI U UCCIIeIOBaHUN OOBEKTOB, BXOIAIINX B KOMIIETCHIIMIO KOMITBIOTEPHOM
rpaduKy.

HHTepronupoBaHue ¢ UCIONL30BaHUEM MHOrOWIeHOB. OnpeeneHue 3anau
WHTEepHoJIuY U annpokcumanuu. [lomuaomer Jlarpamka. [Ipenmymectsa u
HEJOCTaTKH HCIIOIB30BaHUsI OJIMHOMOB Jlarpamka Juist peleHus 3aaa4
HMHTEPIOJSIIUH. VIHTepIonupoBaHue ¢ UCTIONb30BaHUEM KyCOUHO-HEIPEPHIBHBIX
MIOJIMHOMOB.

DnemeHTapHbIe Ipeodpa3oBaHus H300paKESHHH.

JIBymepHbIe n300paxeHus u ux npeodpazopanus. Onepanuu caBura, IoBopoTa,
MacIITaOUPOBAHUs JUIsl IBYMEPHBIX H300paKEHHH M X COBMELICHHE.

52

AnmnpoxcuManus Kpusbix MeTogoM besbe. Onpenenenne kpusoit beszbe. BoiBog
OCHOBHBIX CBOMCTB KpUBBIX besbe. ['eoMeTpuieckuii anropuTM nocTpoeHHst KpUBBIX
besbe. [Ipumep nocTpoeHust TOUKH, Yepe3 KOTOPYIO NPOXOAUT KpuBast besbe npu
3aaHHOM mapaMeTpe anroputma. [loBepxHoctu be3re u ux cBOHCTBa.

2.2

TpexmepHble H300paXkeHHs: U UX npeodpa3oBanus. Onepanuu caBUra, HoBOpoTa,
MacIITabupOBaHUS JJIsl TPEXMEPHBIX H300paKeHUH U HX COBMEILCHHE.
[NepcnekTHBHOE N300paKEHUE TPEXMEPHBIX 00BEKTOB. OPTOrOHAIBHOE U
LIEHTpaJIbHOe poenypoBanue. I[IpeacTaBieHue MOBOPOTa, MACIITAONPOBAHUS,
C/IBUTra ¥ NEPCHEKTHBBI C TIOMOLIBIO MaTPHUILIBI pa3MepoM 4x4.

V najieHrie HEBUIMMBIX JINHUHN U 3aTCHECHUE

53

ITocTpoeHne KpUBBIX IO TOYKAM C MOMOILBIO CILIAiHOB. B-cruraiiHbl.
WuTepnonupoBaHue ¢ UCIONb30BaHHEM CIUIaiiHOB. OmnpeesieHue cruaifHa.
Onpenenenne B-cninaiina. BeiBoj ypaBHeHuH, 3aqaomux B-crimaitHpl HU3MIMX
creneneit. [lonsarue paBHOMepHOTO B-crinaitna. McnonszoBanue B-crimaitHoB 1uist
peleHus 3aga4u uHTepnonsanuy. [Ipumep noctpoeHus craiiHa,
HHTEPIOIUPYIONIETO 3alaHHOE MHOKECTBO TOUEK-OPUEHTHPOB, C MCIOIb30BAaHUEM B
KavecTBe 0a3uca paBHOMEPHbIX B-CIIaliHOB 3aJaHHON CTETCHH.

DopManbHOE 3aJaHHE AITOPUTMA yaIeHUs HEBUUMBIX JTMHUI U TOBEPXHOCTEN.
OmnpereneHne KIaccoB 00BEKTOB, HOPMAIBHO 3aJaI0IIHX AITOPUTM yAAICHHSA
HEBUIUMBIX JIMHUH 1 oBepxHOCTeil. OCHOBHBIE (DYHKIIMH, UCIIONb3yeMble B paboTe
AJITOPUTMOB Y/IaJIEHUs] HEBUMMBIX JIMHUHA U IIOBEPXHOCTEM.

32

Meron npropuTeToB (anropuT™ XyaokHuka). [locraHoBka 3agaun. Onpenenenue
OTpaHMYCHUI UCTIONB30BaHUs anroputMa. biok cxema anropurma. [Ipumep pabotsr
ITOpPUTMAa JUIsE KOHKPETHOM NPOCTPaHCTBEHHOH CIICHBI.

33

Anroput™ Pobeprca. [TocranoBka 3agaun. OnpeaeneHue orpaHuueHui
HCIIONIB30BaHMA anropuTMma. biiok cxema anroput™ma. Ilpumep paboTs! anroput™a Juis
KOHKPETHOW MPOCTPAHCTBEHHOH CIIEHBI.

5.4

ANIpoKcUMAaIys ¢ ITOMOIIBIO CIUTAHOB. AJITOPUTM TOJTyYeHHs 3HaUeHUH Bcex B-
CIUIAHOB /10 CTETICHH M BKJIFOYHUTEIBHO B TOUKE X, JIeXkKallel B MHTepBaie [Xi, xi+1].
Hcnons3oBanue B-crmaiiHoB u1st perienus 3axadu annpokcuMaryu. [Ipumep
MOCTPOEHHMS CIUIaliHa, alPOKCUMHUPYIOLIEro 3aJaHHOE MHOXKECTBO TOYCK-
OpPHEHTHPOB, C HCIOJIb30BAaHUEM B Ka4eCTBE 0a3nca paBHOMEPHBIX B-criaiiHOB
3amaHHOl cteneHu. [lonsaTHe crulaiiHOBBIX moBepxHOCTel. OnpeneneHue
HEOJHOPOAHBIX paloHanbHbIX B-crutaitnos niin NURBS kpussix (NURBS - Non-
Uniform Rational B-Splines).

34

Anroputm Baproka. [TocranoBka 3amaun. OrnpenieneHue orpaHnIeHui
UCIIONB30BaHus ayropuT™a. biiok cxema anropurma. [Ipumep paboTsl anropurma ams
KOHKPETHOHN IMPOCTPAHCTBEHHOM CIICHBI.

4.3. IIpakTuueckue (ceMUHAPCKHUE) 3AHATHS

TeMbl IpaKTUYECKUX 3aHATHI U UX TPYA0EMKOCTh PUBEICHBI B TA0IHILIE 4.
Tabmua 4 — IIpakTudeckue 3aHATHS U X TPYIOEMKOCTh

3.5

AnropuTt™ ckaHupyomiei npsmoii Yorkutca. [ToctanoBka 3amauun. Onpenenenue
OTpaHMYCHUI UCTIONB30BaHUs anroputMa. biok cxema anropurma. [Ipumep pabotsr
AJIrOPUTMA JJIsl KOHKPETHOM MPOCTPAHCTBEHHOM CLIEHBI.

Ne
n/m

Ne
~ | TpynoemkocTs
o azziena
TeMBbl PaKTHIECKUX 3aHATHiL DOpMBI NPAKTUYECKUX 3aHATHI (tac) > | pasA !
JTUCLIUTI
JIMHBI

3.6

AnropuT™, ucnone3yroumii z-0ydep. [Tocranoska 3aga4un. OnpenencHue
OrpaHUYCHUN HCIIOJIb30BaHUs anropurma. biok cxema anropurma. [Ipumep paboTbl

VueOHBIM IIaHOM HE IPESYCMOTPEHO




4.4. JlaGopaTopHble 3aHSATUS

Tembl 1a60paTOPHBIX 3aHATHI U UX TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Tabnuua 5 — JlabopaTtopHble 3aHITHSI U UX TPYJOEMKOCTh

Ne

/i

HawnmMenoBanune 1a60paTopHBIX paboT

TpynoemkocTs,

(dac)

Ne paznena
JACLHATUIMHE

Cemectp 4

Peanusanus mporpaMMbl  BU3yalM3allMd  3aJlaHHOTO  4HCla
KOHIEHTPUYCCKUX OKPYXHOCTEH,  pacCUMTHIBAEMbIX o
anroputMmy bpesenxaoma.

2,3

10

5. IlepeyeHb y4eOHO-METOANYECKOI0 0OecedeHHs ISl CAMOCTOATEIbHOMI
padoThI 00y4arommXxcs M0 JUCHHUILINHE (MOAYJII0)
y‘IC6HO—MCTOIII/I‘IeCKI/IC MaTepuaibl IJist CaMOCTOSITEIbHOM pa60TI>I 06yqa}0111nxc;1 YKa3aHbl B

.. 8-10.

Ilepeuens

6. IlepeyeHb OCHOBHOJ U JOMOJHMTENBHON JTUTEPATYPHI

6.1. OcHoBHas1 IUTEPaTypa
OCHOBHOM JINTEpATypbl IPUBE/ICH B TabIHLE 7.

Ta6nuua 7 — [lepedeHb OCHOBHOM JTUTEPATYPHbI

Peanmaum{ TIpOorpaMMsbI HUHTCPAKTUBHOTO
OTPE3KOM (CJIBHT, IOBOPOT, MAaCIITAOUPOBAHUE).

YIpaBJICHUs

2,3

Peanu3aius nporpaMMbl HHTEPAKTHBHOTO YIIPABICHHS IIOCKAM
MHOTOYTOJIbHUKOM (CIBHT, TIOBOPOT, MaclTabHpOBaHHUE).

2,3

Peanu3aius nporpaMMbl HHTEPAKTHBHOTO YIPABICHHUS IIOCKAM
MHOTOYTOJIbHUKOM (C/IBUT, IOBOpPOT, MaclITaOMpOBaHHE), C
HCIIOJIB30BaHHEM BBEIOPAHHOTO aJITOPUTMA 3aKPACKH.

2,3

udp

bubnmnorpaduueckas ceoiika / URL aapec

KomuuectBo
9K3EMILISIPOB B
OubIHOTEKE
(KpoMe 3JIeKTPOHHBIX
9K3EMIUISIPOB)

Peanusaius nporpaMMbl MHTEPAKTUBHOTO YNPABICHHUS OJHUM
TPeXMEpHbIM MHOTOIPaHHHKOM B MPOCTPAaHCTBEHHOW CIleHE
(cmBHT, HOBOPOT, MAacIITaOHPOBAHHE), C HCIOIB30BAHHEM
BBIOPAHHOTO arOPUTMA 3aKpackH M YJAJCHHS HEBHIMMBIX
JIMHUH ¥ TOBEPXHOCTEH.

2,3

004.92 H65

Huxynun E. A. KomnbiotepHas reomeTpus 1
aJIrOPUTMbI MAIIMHHOM Tpaduku: yuyebHoe mocodue. -
CI16.: BXB - IletepOypr, 2005.

85

004.92(075) 1159

Iopes B.H. KomnerorepHas rpaduka: [yueoHoe
mocobue]. - CII6.: BXB - IMerepbOypr, 2005.

108

Bcero:

513.67+681.3.01 P 60

Pomxepc JI. MaTemaTtuueckrue OCHOBBI MAIlIMHHON
rpaguku. - M.: Mup, 2001.

4.5. KypcoBoe npoexTupoBanue (paéora)

Lens KypcoBoii pabOTEIL:

Beipabotath y cTyaeHTa HaBbIKM M3YYCHHS W CaMOCTOSITENIBHOHW peajln3allid METO/I0B
OpraHU3alUK CTPYKTYPhl H300pa)XCHUs, aJrOPUTMOB IpeoOpa3oBaHMs O0IACTH HM300paXKEeHUs,
9JIEMEHTAPHBIX MHPOLEYp NPeoOpa3oBaHHsI TPEXMEPHBIX H300paKEHHH, METOJOB COBMEIICHUS
3JIEMEHTApHBIX MNpeoOpa3oBaHMil W300pakeHMi, Hanbojiee H3BECTHBIX AJITOPUTMOB YAAICHHS

HEBUIUMBIX

JMHUA M TIOBEPXHOCTEH Ipu

BOCIIPOM3BEIEHUH  U300pakeHuit

CIIOXKHBIX

MPOCTPAHCTBEHHBIX CLEH. MCnonb30BaTh MOJIyYeHHbIE TEOPETUUECKHE 3HAHUS Ul pea3aliuu
mporpamMm 1peo0Opa3oBaHus W300paKEHUH CIIOKHBIX NPOCTPAHCTBEHHBIX CLEH, HPOEKTHPOBAThH
MPUKIaJHbIE TIPOrPaMMBbl, BKJIIOYAIONIME B ce0s MpOLEdypbl MAaHHUIYJIHUPOBAaHUS IpaduuecKuMU
00BEKTaMH, OLICHMBATh 3aTPaThl B BBIYMCIMTEIBHBIX PECypcax NpH MPAaKTHYECKOH pealu3aluu
rpaU4ecKuX MpOLEIyp.
[IpumepHbie TeMBbI 3ajaHKil HAa KYPCOBYIO paboTy nmpuBeneHs! B pasaene 10 PII/I.

4.6. CamocrosiTe1bHasi paboTa 00y4aommMXxcst
Buzpl camocTosTenbHOM pabOThI U €€ TPYIOEMKOCTh IPUBEICHBI B TabuIe 6.

Tabmuia 6 Bujpl caMoCTOSITEIbHOM pabOTHI H €€ TPYAOEMKOCTh

Bus camocTosiTensHOH paboThI Bcero, yac Cemectp 4, yac Cemectp 5, yac
1 2 3
CamocTosiTebHasi padoTa, Bcero 58 3

Ilepeuens

6.2.  JlomoJHHMTeNBHAs JUTEPATypa
JIOTIOJIHUTEJILHOW JIUTEPATYPhl MPUBEACH B TabiuLe 8.

Tabmuua 8 — [lepedeHb JOMONHUTENBHOM TUTEPATYPBI

Hudp

bubmorpaduueckas ccuka/ URL anpec

KomunuectBo
JK3EMILISIPOB B
OnbIHOTEKE
(KpOMe JIEKTPOHHBIX
9K3EMIUISIPOB)

004.421 P60

Pomxepc 1. AnropurMuueckre OCHOBBI MAIlIMHHON
rpaduku = Procedural Elements for Computer
Graphics : MmoHorpadwus. - M.: Mup, 1989.

33

T'onoBanos H.H. 'eomeTpudeckoe MmoaenmpoBanue. —
M.: U3narenbcTBo OU3NKO-MaTEMaTHYECKOM
surepatypsl, 2002.

Iukun E.B., [Tnuc AWM. KpuBble 1 NOBEPXHOCTH Ha
9KpaHe KOMIbIoTepa. PYKOBOICTBO MO criaitHaM amst
nose3oBateneit. M.: IMAJIOT-MU®DU, 1996.

IIukun E.B., bopeckoB A.B. KomnbrotepHas
rpacuxa. [Tonuronansusie monenu. M.: IMAJIOI -
MU, 2000.

Makapenko B.H., Jlubposuu JI.B. Kommsroreprast
rpaduka. AIropuTMbI Ipeodpa3oBaHus
N300paXeHHIT: METOANYECKUE YKa3aHHS K
BBIMOJHEHHO JTabopaTtopHbix pabor. C.-Iletep6. roc.
akaj. adpokocM. npubopocrpoenus. - CI16.: PUO
['AAIL 1993.

88




004.92 M15 Makapenko B. H. Matematudeckue MeTobl U 65

AJITOPUTMBI KOMITBIOTEPHOU rpaduku: yueOHoe
mocobue. C.-IlerepO. roc. yH-T a3poOKOCM.
npubdopoctpoenus. - CI16.: TOY BIIO "CIToI'YAIT",
2010.

12

Bun npomexxyToyHO# aTTecTaliun [IpuMepHbIii epedeHb OLIEHOYHBIX

CpencTB

DK3aMeH Crrcok BONpOCOB K 9K3aMEHY

7. IlepeueHb pecypcoB HHGOPMANMOHHO-TEIEKOMMYHHKANIMOHHOM CeTH
HNHTEPHET, Heo0X0AMMBIX 1JIS OCBOCHHS TUCIIHILTHHBI
Iepeuens pecypcoB unbopmamonHo-TenekommyHukannonuoit cetu MHTEPHET, HeoOxoanmbix
JUISl OCBOCHUS TUCLUIIMHBI IPUBECH B TadHLe 9.
Tabmuna 9 — INepeuenp pecypcoB nHpopMannoHHO-TesiekoMMyHuKarronHo cetn MHTEPHET,
HCO6XOIII/IMI>IX JJI1 OCBOCHHUA TUCIHUITIIIHHBI

BeinonHeHne KypcoBoii paboThl OKkcnepTHass ~ OIGHKa  Ha  OCHOBE
TpeOOBaHUI K COACPIKAHUIO KypCOBOM
paboThI IO IMCLUILIMHE.

URL agpec HaumenoBanue

10.2. TlepevyeHb KOMIETCHIMH, OTHOCSAILIMXCS K AWUCIMIUIMHE, M O3Tambl UX (OPMUPOBAHHS B
IIpoLecce OCBOCHHMS 00pa30BaTesIbHOI MPOrpaMMbl IPUBEICHBI B TadauLe 14.

Tabmuia 14 — IlepeyeHb KOMIIETEHIMIA C yKa3aHHEM 3TarmoB uX (OPMUPOBAHUS B IpPOIECCE
OCBOCHUsI 00pa30BaTENbLHOM IPOrpaMMbl

8. Tlepeyenb HH(POPMANUOHHBIX TEXHOJIOTHH, HCIOJIb3yEeMbIX IPH

oCylIeCTBJIEHUH 00Pa30BaATEIbHOIO Mpolecca No AMCIMIJIMHE
8.1. IlepeyeHb MPOrpaMMHOro odecreYeHHsI
IMepeueHpb UCIOIB3YEMOro IPOrpaMMHOr0 obecieyeH s npeacTaBieH B Tadauue 10.

Ta6muua 10 — [lepeyeHs mporpaMMHOTO 00ECIICYCHUS

Ne i/ HaumenoBanue

Komnunsitop C / C++

8.2. Ilepeuenn uHGOPMANMOHHO-CIIPABOYHBIX CHCTEM
INepeueHp UCTIONB3YEMbBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIpeJICTaBlIeH B Tabmuie 11.
Tabauua 11 — Ilepeyenb HHYOPMALMOHHO-CIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmotpeHno

9. MarepuajbHO-TeXHUYecKas 6a3a, He0OXoAMMasi 1J1sl OCYlIeCTBJICHUSA
00pa30BaTeJIbHOI0 Mpolecca No AUCUMIIUHE
CocraB MaTepHaIbHO-TEXHUUYECKO# 0a3bl pecTaBieH B Tabnuie 12.

Tabmmma 12 — CoctaB MaTepuaabHO-TEXHIIECKON 6a3bl

Oranbl HOPMUPOBAHHS KOMIIETCHIIUH 11O
Howmep cemectpa JIUCLUILIMHAM/TIPAKTUKAM B ITPOILIECCE OCBOCHHS
OIl

OIIK-4 «cnocoOHOCTh HCIHOIB30BAaTh SI3BIKM M CHCTEMBI IPOTrPAMMHPOBAHUS, IMPOrPaMMHBIE
CpencTBa OOLIEro Ha3HAYCHHs, HHCTPYMEHTAJIbHBIE CPE/ICTBA KOMIIBIOTEPHOTO MOJIETMPOBAHHUS IS
peLICHUS PAa3IMYHbIX UCCIIE0BATEIBCKUX U MIPO(GECCHOHANBHBIX 3a/1au»

1 Hudopmaruka

) [IporpammupoBanue. OCHOBBI
MIPOrpaMMUPOBaHUS

VYuyeOHast IpaKTHUKA MO TMOJIYYEHHIO TTEPBUYHBIX
po(hecCHOHANBHBIX YMEHUH M HABBIKOB, B TOM
YuClie TIEPBUYHBIX YMEHHH U HaBBIKOB Hay4dHO-
HCCIIE/IOBATEIbCKON IESTEINBHOCTH

IIporpammupoBanue. OCHOBBI
[IPOrpaMMUPOBAHUS

[IporpammupoBanue. IlporpammupoBanue Ha
si3pIKax Accembiiepa

IIporpammupoBanue. IlporpamMmupoBanue Ha

w

SA3bIKaxX BBICOKOI'O YPOBHS

KommbroTepHas rpaduxa

Teopm{ aBTOMAaToOB

TexHonorus NporpaMMHUpPOBaHUs

Howmep aynutopun

Ne n/mt HanmeHoBaHHe cOCTaBHOM YacTH MaTepUaIbHO-TEXHUUECKON Oa3bl (ipu

HEOOXOIMMOCTH)

VyeOHast TEXHOIOTHYECKast IPAKTHKA

Kommerotepras rpaduxa

TexHos0rus NporpaMMHpOBaHUS

JlexpioHHast ay TUTOPHS

(<2 ILSL NIV BN I S N SNY SN

Ol'[epaLU/IOHHLIe CHUCTCMBI

KomnsloTepHas aboparopust

10. ®oH OLeHOYHBIX CPEICTB AJIsl IPOBeIeHUs MPOMEKYTOUYHOMH aTTecTAlMU
00yYaroLuxcs Mo AUCUMIIUHE
10.1.  CocraB ¢oHIa OLIEHOUHBIX CPEJCTB MPUBEAEH B Tabuue 13
Tabnuua 13 - CocraB hoHIa OLEHOYHBIX CPECTB /IS IPOMEKYTOYHON aTTeCTalui

IIpousBojacTBEHHAs MpPaKTHKAa IO TOJYYEHHUIO
npo)ecCHOHANBHBIX ~ YMEHHH W OIbITa

=)}

po(heCcCHOHANBHOM JIEATEIbHOCTH

CucreMHOe IPOrpaMMHPOBaHHE

3amura uHpopmMaLuu

CucreMHOE POrpaMMHPOBAaHUE

HpOHBBOHCTBCHHaH TEXHOJIOTHUYCCKasA IMpaKTUKa

00|

HpOI/I3BOIICTBCHHa$I IIpaKTHKa Hay4HO-




HCCIICI0BATEC/IbCKAsA pa60Ta

10

IIpousBoacTBeHHAs IpEIANIUIOMHAS IPAKTHKA

IIK-22 «crnocoOHOCTh  HCIONB30BaTh  CIELMANbHYIO JIMTEPAaTypy U  HAyYHO-TEXHHYECKYIO

HH(OPMALIUIO, OTPAKAIOIIYIO JOCTHXKEHHS OTEYECTBEHHON M 3apyOeKHOW HayKH M TEXHUKH B

001aCTH aBTOMATU3aLIMN»

14
9 ABTOMaTHU3MPOBAHHBIE CHCTEMBI CIELHAAIBLHOTO
Ha3HAYEHHUS
10 [IpousBoacTBeHHAs NPEAANUIUIOMHAS IPAKTHKA

1

Hudopmaruka

IMK-25 «cmocoOHOCT, K COCTABICHHIO O030pOB M OTYETOB MO PE3ylbTaTaM IPOBOAUMBIX

HCCIIeI0BAaHUH, pa3pabOTKe pPEKOMEHJALUil 1o
pe3yJIbTaToB

NPaKTUYECKOMY HCIIOJB30BAHUIO ITOJTYUYCHHBIX

)

SJIGKTpOHI/IKa, DJICKTPOTECXHUKA n
CXCMOTCXHHUKA. 3J’IeKTpOTeXHI/IKa

Kommnerotepras rpaduka

Teopm{ aBTOMAaToOB

B I N I

SHGKTPOHHKa, DJICKTPOTEXHUKA n
CXEMOTCXHHKA. SJICKTpOHI/IKa

KomnsrotepHas rpaduka

OCHOBBI TEOPHU YIPABIICHUS

Teopust IpUHATHUS peILIEHUI

VYuebHo-uccnenoBarensckas paboTa CTyJeHTa

|| | W

Hudposas 06paboTKa CUTHATIOB

W

DJIeKTPOHUKA, 3JIEKTPOTEXHUKA, CXeMOTEXHHKA.
CXeMOTeXHUKa

MHKpPOIPOLECCOPHBIE CUCTEMBI

MOI[CJ'IHpOBaHI/IC 1 NPOCKTUPOBAHUE CUCTEM

CeTeBble TEXHOIOT I

CucreMHOE TPOrpaMMHPOBaHUE

OBM u nepudepuiinbie ycTpoicTBa

[> N Re) e} e} e ) o))

DJIEeKTPOHUKA, 3JIEKTPOTEXHUKA, CXeMOTEXHHKA.
CXeMOTeXHUKA

~

Wurepdeiicel  aBTOMATH3UPOBAHHBIX  CHCTEM
00paboTku MHGOPMALMU U YIIPABICHHS

HudopmMannoHHble TEXHOIOTHU

Komnunsropst

MHKpPOIPOLECCOPHBIE CUCTEMBI

CurHaybHbI€ IPOLECCOPBI

1 Hupopmaruka

3 DNeKTpOHUKA, EKTPOTEXHUKA u
CXEMOTEXHHKA. DJIEKTPOTEXHHKA

4 KomneroTepHas rpaduka

4 Teopwust aBTOMaTOB

4 DIEeKTPOHHUKA, 3JIEKTPOTEXHHUKA u
CXEMOTEXHHUKA. DICKTPOHHUKA

5 Kommerotepras rpaduxa

5 OCHOBBI TEOPHHU YIIPABIECHUS
Teopusi MpUHATHUS pELICHHUH

5 DNEKTPOHUKA, JIEKTPOTEXHUKA, CXEMOTEXHHUKA.
CxeMOTeXHHKa

6 MHUKpOTPOLIECCOPHBIE CHCTEMBI

6 MonenupoBaHue U IPOSKTUPOBAHUE CUCTEM

6 CucreMHOE TPOrpaMMHUPOBAHUE

6 OBM u nepudepuiitbie ycTponcTBa

6 DIEKTPOHMKA, 3JEKTPOTEXHUKA, CXEMOTEXHHUKA.
CxeMOTexXHHKa
MHUKpOIPOLIECCOPHBIE CHCTEMBI

7 CucTteMHOE NpOorpaMMHUpPOBaHKE

g KomnerotepHas obOpaboTka
9KCIEPUMEHTAIILHBIX JAHHBIX

8 Hane:xHOCTh aBTOMAaTU3MPOBAHHBIX CUCTEM

g IpousBoncTBeHHas MpaKTuKa Hay4HO-
ucceioBaTeNbeKas pabora

10 [IpousBoacTBeHHAs NPEAUIUIOMHAS IPAKTHKA

CucreMHOE TPOrpaMMHPOBaHUE

CucTeMbl pealbHOTO BpeMeHH

Teopus cucteM nepenadn HHGOPMAIHH

9KC1’[epTHLIC CUCTCMBbI

Maremarnyeckuii maker MATLAB

Mertopl epeaadn AUCKPETHBIX COOOILCHUIT

10.3. B kadecTBe KpUTEpHUEB OLIEHKH YPOBHS CHPOPMHPOBAHHOCTH (OCBOCHHS) Y OOydaroLIUXCs
KOMIIETCHIIMI MPUMEHSETCs IIKajla MOAYJIbHO—PEHTHHIOBON CHCTEMbl yHUBEpcHTeTa. B Tabuuie
15 npencraBiena 100—OamnpHas u 4-0ayuibHas MIKAJdbl JUIS  OLIGHKH C(HOPMHPOBAHHOCTH

el R Re R IR NEIENEIEN RN NN RN N R

Hanexunocthb AaBTOMAaTU3UPOBAHHBIX CUCTEM

e}

IpousBoacTBeHHAS MPaKTUKA Hay4HO-
HCCIeI0BaTeIbCKas paboTa

CucreMsl ¢  TmapaUleNbHOH  06pabOTKOH
uHpOpMAIIT

CucremMbl C TIIPUMEHCHHUEM HCKYCCTBECHHOI'O
HUHTCJIJICKTA

KOMIICTCHIUH.
Tabmuma 15 —Kpurepun oneHKH ypoBHS COPMHUPOBAHHOCTH KOMITCTEHITUI
OleHKa KOMIIETEHIUH
100- 46 X N
Garmmas -OasuTbHAs ApaKTePUCTHKA CHOPMUPOBAHHBIX KOMITETSHIUI
LIKaa
IIKaJIa
- o0yuaromuiicst TIIyOOKO M BCECTOPOHHE YCBOWJ HPOrPaMMHBbIH
MaTtepHa;
25 <K <100 «OTIMYHO» | - YBEPCHHO, JIOTHYHO, MIOCIIE/I0BATENBHO H IPAMOTHO €T'0 H3/laraeT;
«3auTeHO» | - OMHUPAsCh Ha 3HAHMS OCHOBHOW M JIOMOJIHUTEIBHOH JIUTEpaTypsl,
TECHO NPHBA3BIBAET YCBOCHHBIE HAYUHbIE MOJIOKEHHUS C MPAKTUYECKON
JIeSITEJIbHOCTBI0 HAIIPaBIICHUS;
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2. Bonpocs! (3agaun) i1 3aueta / quddepeHnIupoBaHHOro 3a4dera (Tabnuna 17)
Ta6muia 17 — Borpocsr (3amaun) asist 3auera / mudd. 3auera

Nen/m | Ilepeuens BonpocoB (3amad) i 3adera / 1uddpepeHIUPOBaHHOTO 3a4eTa

Y4eOHbIM MIaHOM HE MPEyCMOTPEHO

3. Tembl M 3afaHHe Ul BBIIIOJHEHHS KypCOBOH pabOThl / BBIMONHEHHS KypCOBOI'O IPOEKTa
(Tabmuna 18)

Tabmuua 18 — IlpumepHsIi mepeueHb TEM /sl BBIIOJHEHUS KypCOBOW PabOTHI / BBIMOIHEHHS

KypCOBOT'O IIPOEKTa

- yMeJ0 000CHOBBIBAET M aPIYMEHTHPYET BBIABUTaEMbIE UM UJICH;
- JIeJIaeT BBIBOALI U 0000IEHNS;
- CBOOOIHO BJIaJIEET CUCTEMOM CIIEIHAIN3UPOBAHHBIX MTOHATHH.
- 00yyaroIHiics TBEPJO YCBOWII IPOTrPAMMHBIN MaTepHa, IPaMOTHO 1
10 CYyNIECTBY M3JIaraeT €ro, ONUpasChb Ha 3HAHUS OCHOBHOM
JTUTEPATYPHI;
- HE JIONYCKAEeT CYIIECTBCHHBIX HETOYHOCTEIH;
70<K<84 (xopotoy - _ YBS3BIBAET YCBOCHHBIE 3HAHUS C MNPAKTUYECKOH JEATEIbHOCTHIO
(GAIICHOY HarpaBJICHUS;

- apryMEHTHPYET Hay4YHbIE [OJOXKEHNUS;
- JIeJIaeT BBIBOJBI U 0000IEHUS;
- BJIaJIe€T CUCTEMOH CeNNaIN3UPOBAHHBIX TIOHSITHH.
- o0yyaromuiicss yCBOMJI TOJIKO OCHOBHOW NPOTPaMMHBIA MaTepuall,
[0 CYIIECTBY M3JIaraeT ero, ONHUpasch Ha 3HAHUS TOJbKO OCHOBHOIL
JIUTEPATyPHI;

«yIOBJICTBO- | - JOMYCKAET HECYIECTBEHHBIC OMIMOKN 1 HETOYHOCTH,

55<K<69 PUTEIBHO» | - WCHBITBIBACT 3aTPYJHEHHS B IPAKTUYECKOM INPUMCHEHHM 3HAaHUI
«3a4TEHO» | HAINPaBJICHUS,

- c1ab0 apryMeHTHPYET Hay4HbIE [TOJI0KCHHS;
- 3aTpyaHsieTcs B (OpMYITHPOBAHUH BBIBOJIOB M 0000OIICHUIA;
- YaCTHYHO BJIaJICET CUCTEMOIl CIICNAIM3UPOBAHHbBIX TOHITHIM.
- oOyuaromiuiics He YCBOWJ 3HAYUTENbHOW YacTH MPOrPaAMMHOIO
Marepuaia;

«HEYIIOBIICTBO | -  [JIOMYCKACT CYIICCTBCHHbIC OMIMOKM ¥  HETOYHOCTH  TIPH

K<s4 PUTEIBHO» | PACCMOTPEHHH MPOOJIEM B KOHKPETHOM HalpaBJICHNH;

«HE 3aYTCHO» | - UCIIBITHIBACT TPYAHOCTH B MIPAKTUYECKOM ITPUMECHEHHUH 3HAHUI;
- HE MOJXKET apryMEHTUPOBATh HAYYHbBIC MTOJIOXKCHHS;
- He ()OPMYIIHPYET BHIBOJIOB M 00OOIIICHHIA.

10.4. TwumnoBble KOHTPOJIbHBIC 3a/IAHHUSI UM HHBIC MAaTEPUAIbL:
1. Bonpocsr (3agaun) st 3x3aMena (tabiuma 16)

Tabnuua 16 — Boripocs! (3a1a4n) A1t 9K3aMeHa

No r/n [IpumepHsIii TepedeHb TeM sl BBITOIHEHHS KyPCOBOI Pa0OTHI / BBIIOIHEHHUS
B KYpCOBOI'O ITPOEKTa
AJITOpUTM
MHo:xkecTBO P
yaajaeHust
MHOTOIPAHHUKOB
. HeBUIUMBbIX AJIrOPUTM NOCTPOEHUS TEHH
NPOCTPAHCTBEHHOI N
JIMHU U
CIEeHbI .
MOBepPXHOCTE
JlBa xy6a Anroputm TTocTpoenne «Ha 3eMito» (MCTOUHHK CBETa
BapHoxa Ha KOHEYHOM PacCTOSHUM)
TpeyronbHas Anroputm TlocTpoeHune «Ha 3eMiti0» (MCTOUHHK CBETa
nupamuza u Kyo PoGeprca B OECKOHEYHOCTH)
Tapannenenumnes u Alroputm TloctpoeHue «Ha 3eMiIK0» (UCTOYHHK CBETa
Ky0 «XYJIOKHUKa» B OECKOHEYHOCTH)
JBe Anroputm CoBMeleHHas MpoIieypa yaaaeHus
YETBIPEXYTOJIbHBIC YorkuHca HEBHUJIMMbIX HOBerHOCTeﬁ U TIOCTPOCHUSA
MUPaMHIbI TEHEH B aJITOPUTME MOCTPOUHOTO
CKaHMPOBaHUs Y OTKHHCA
Ky6 u Anroput™m Z- TlocTpoenne «Ha 3eMiti0» (MCTOYHHK CBETa
YeThIPEXyToJIbHAas Oydepa Ha KOHEYHOM PacCTOSHUM)
nupamuia

4. Bompochl A71si POBECHUS POMEKYTOYHOM aTTeCTallMu MpU TecTupoBanuu (Tadbiauua 19)

Tabauua 19 — IIpumepHslii nepeyeHb BOIPOCOB s TECTOB

Ne ni/n IIpumepHsIi IepedeHb BONPOCOB /171 TECTOB

Y4eOHbBIM MIaHOM HE MPEyCMOTPEHO

Ne /i [epeuensp BOMPoCOB (3a1a4) U151 9K3aMeHa

1 DneMeHTapHbIe TPe0OPa30BaHKsI H300PAKECHUIA.

2 CoBMellieHHE 3JIeMEHTapHbIX MPeo0pa3oBaHuil H300paKCHHIL.

3 TpexmepHbie uzobpakenus. [lepcrnekTrBHOE MPeoOpa3oBaHUE TPEXMEPHBIX
n300paKESHHH.

4 DopMmanbHOE 3aJlaHie AITOPUTMA YAAJICHHS HEBUUMBIX JIMHHUIL. TecTh
NPHHAJUISKHOCTH, BUTMMOCTH U TITyOUHBL.

5 IpexncraBieHue NOBOPOTA, MACIITAOUPOBAHUS, CIBUTa U HEPCIICKTHBBI C HOMOIIBIO
Marpuiisl pazmepom (3 x 3).

6 [IpencrapieHue noBOpoTa, MaCIITAOMPOBAHMS, CIBUIA U TIEPCIIEKTUBBI C TOMOIIBIO
MaTpuLbl pa3MepoM (4 x 4).

7 MeTo1 IPUOPHUTETOB (AJTOPUTM XYA0KHHKA)

8 Aunroput™ Pobeprca.

9 AJNTOpUTM CKaHUPYIOIIEH psiMoid Y OTKHHCA.

10 biok cxema anroputma BapHoka.

11 Anroput™m BapHoka. biioku nmpocMoTpa u IPUHSITHS PELISHUSI.

12 AJITOpUTM, HCTIONB3YIOMNIHA Z-0ydep.

13 AJITOpUTM HepapXuuecKoro z-oydepa.

14 AnropurM bpesenxema Jij1s1 BOCIIPOU3BEICHHUSI M300paXkeHHUsI IPSIMOIA.

15 Anroput™ Bpesenxema i reHepaniy OKpy»KHOCTH.

5. KonrposnesHblie u npakTHueckue 3a1a4u / 3aganus mo qucuurimHe (tadbmuma 20)
Tabmuua 20 — [IpumepHsIi nepeyeHb KOHTPOJIBHBIX U MPAKTUYECKUX 3a/a4 / 3aiaHui




Ne n/m TIpumepHBIii IepeyeHb KOHTPOJIBHBIX M NPAKTHYECKUX 3a/1a4 / 3aaHuii

YueOHBIM IUIAHOM HE NPESyCMOTPEHO

10.5. Meroauyeckue MaTepHaibl, ONpPENCISIONIME HPOLEIyphl OLCHUBAHUS 3HAHUH, yMEHHH,
HABBIKOB M / WM OIBITA JIEITEIbHOCTH, XapaKTepH3yIOIUX dTanbl (HOPMUPOBAHHS KOMIIETEHIUH,
conepxkatcs B [lonoxenusix «O TekymeM KOHTPOJE YCIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTaluu
crynentoB ['YAII, oOydvaromumxcsi Mo mporpamMmamM BbICIiero obpasoBanus» u «O MOmyIbHO-
PEHTHHIOBOM CHCTEME OLIEHKH KauecTBa yueOHOM paboTh cTyaeHToB B ['YAIDy.

11. MeToauyeckue ykazanus Ajas 00y4aOMMXCcsl 10 0CBOCHHUIO IMCLHUIIUHBI

Lenblo mpenonaBaHusi JUCLMIUIMHBL  siBIsieTcs  (OpMUpPOBaHUE NPOQECCHOHATBHOM
MOJIrOTOBKM CTYJCHTOB B 00JIaCTH 0a30BBIX aJrOPUTMOB BOCIIPOHM3BEICHUS U INPeoOpa3oBaHHs
n3o0paxeHnid. OCHOBHOE BHMMAaHHUE IPU 3TOM YJIENSETCS BOIPOCAM OPraHU3alUU CTPYKTYPHOTO
N300paXKeHUs, aNrOpuTMaM YAAJICHUs HEBUIMMBIX JIMHUH M HOBEPXHOCTEH Ul peau3aluu
peaNiCcTHYECKNX HM300paKCHUH, a TakKe METOAaM BOCIIPOM3BEICHUS KPHUBBIX U IOBEPXHOCTEH
MIPOM3BOJIFHOTO BHJAa. B o0jacT BOCHHMTaHMS JIMYHOCTH ILEJNBI0 IOATOTOBKH 110 JIAHHOW
JUCLUIUIMHE  sBisieTcs  (JOpMUpOBAHME  COLMAIBHO-IIMYHOCTHBIX U OOILIEKYJIBTYPHBIX
KOMIICTCHIIMH, HEOOXOIMMBIX pPa3pabOTYMKY CHCTEM KOMIBIOTEPHOH TpadyKH, TAaKUX Kak
LeJIey CTPEMIICHHOCTb, OPraHW30BaHHOCTb, TPYIONIOOUE, OTBETCTBEHHOCTb, TPAKAAHCTBEHHOCTB,
KOMMYHUKaTUBHOCTb H JP.

MeTtoanyeckue yKazaHusi JIsl 00y4aommXxcs N0 OCBOEHHIO JeKIIMOHHOT0 MaTepuaia

OCHOBHOE Ha3HA4YCHUE JICKIIMOHHOIO MaTepHaia — JIOTHYECKH CTPOHHOE, CHCTEMHOE,
rIyO0KOe U SICHOE M3IIOKEHHEe y4eOHOro Marepuana. HasHaueHne cOBpEMEHHOI JIEKIIMU B paMKax
JUCUMIUIMHBL HE B TOM, 4YTOOBI MOJNY4YHTh BCIO HH(pOpMaLMIO MO TeMe, a B OCBOCHHH
(yHIaMEHTAIBHBIX TPOOJIEM TUCHUILIMHBI, METOJ0B HAYYHOT'O MIO3HAHUS, HOBEHILINX AOCTH)KECHUI
HayyHOW MbBICIH. B ydeOHOM mporecce  JIEKIUS  BBIIONHICT  METOAOJOTHYECKYIO,
OpraHU3alMoOHHYI0 U HH(popMannoHHYIO (yHKIMH. JIeKuus pacKkpbIBaeT MOHSITHITHBINA ammapar
KOHKpPETHOW o0JlacTH 3HaHMs, €€ MpoOieMbl, JaeT IEJIbHOE NPEACTABICHHE O IUCLUILUIMHE,
TIOKa3bIBAET B3aUMOCBSI3b C IPYTHMHU IUCIUILTHHAMH.

[lnaHupyeMbl pe3yIbTaThl MPH OCBOCHUH 00YYAIOIIMMCS JIEKIIMOHHOTO MaTepHraia;

— TOJy4€HHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX
oInpeJenseTcs HeNeBOH yCTaHOBKOM K Ka) /0 KOHKPETHOMU TEMeE;

— MOJIyYCHHE OIbITA TBOPUECKOI PabOTHI COBMECTHO C IPEIOIaBaTelIeM;

— pasBuTHE  NPOPECCHOHATBHO—/ICNOBBIX  KayecTB, JIOOBM K  IpeAMETY H
CaMOCTOSITEIIbHOTO TBOPYECKOT'O MBIIIUICHHSI.

— MOsBJICHHE HEOOXOJMMOTr0 HHTEpeca, HEOOXOANMOTO ISl CAMOCTOSITENILHOM PaboThI;

— TOJly4eHHUE 3HaHUI O COBPEMEHHOM YPOBHE Pa3BHTHUSI HAYKU M TEXHUKHU U O MPOTHO3E
WX Pa3BUTHs HA OIMKaNIINe TOMBI;

— HAy4uTCsS METOJIUYECKH o00padarbiBaTh MaTepuasl (BBLACIATH IJIABHBIC MBICIH H
TOJIOKEHHS1, IPUXOJUTh K KOHKPETHBIM BBIBOJIAM, [IOBTOPSATH UX B Pa3IHYHBIX (OPMYIHPOBKAX);

— TOJIy9eHUE TOYHOT'O TIOHUMAHUS BCEX HEOOXOMMBIX TEPMUHOB ¥ MTOHATHH.

JlekMOHHBIN ~ MaTepwax MOXET  CONPOBOXKAATHCS  JAEMOHCTpalueil  claimoB ©
WCIIOJIB30BAaHMEM pA3JaTOYHOIO Marepuaja IIpU TPOBEACHMUM KOPOTKHX JUCKycCcHil 00
0COOEHHOCTSIX MPUMEHEHHS OT/ACNBHBIX TEMATHUK 110 JUCIUIIINHE.

MeToanyecKne YKa3aHus sl 00y4aIoIuXxcsl 0 MPOX0KIeHUI0 JIaG0paTOPHBIX padoT
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B xo/¢ BBINOIHEHHUS JTa00OPATOPHBIX PabOT 00YYAIOIIUICS TOJDKEH YIIIyOUTh U 3aKpEeIuTh
3HAaHUS, [PAKTUIECKHE HABBIKM, OBIAICTh COBPEMEHHOW  METOAWKOM W  TEXHHKOU
NPOrPaMMUPOBAHUS M PEATH3alMi YIPABICHUS TPpapUueCKUMU NPHUMHUTHBAMH B COOTBETCTBHH C
KBIH(PUKALMOHHOM XapaKTepHCTUKON 00y4aromerocs.

BeimonHenne 1a00paTOpHBIX PabOT OOydYaArONMMCS SIBIISICTCS HEOTHEMIIEMON YacThIO
W3y4eHHS] JUCLMIUIMHBI, ONpPEACNsAeMON Y4eOHbIM I[UIAHOM M OTHOCHTCS K CpEICTBaM,
00€eCIeUnBAIOIINM PELICHNE CIISIYIONMX OCHOBHBIX 33/1a4 y 00y4Jaronierocs:

— npuoOpeTeHre HaBBIKOB UCCIIEIOBAHUS [IPOLIECCOB, SBICHUH U 0OBEKTOB, H3y4aeMbIX B
paMKax JaHHOW TUCLMIUIHHbI;

— 3aKpeIvieHHe, pPasBUTHE U JCTAIM3AlMs TEOPETHMYECKMX 3HAHHUI, MOJy4EHHBIX Ha
JIEKLHAX;

— TNOJyueHHe HOBOW MH(OPMAIIMHU MO W3y4aeMON JUCIUILIMHE;

— mpUOOpeTeHHe HABBIKOB CAMOCTOSTEIBHON PabOTHI.

Mertoauyeckne YKa3aHus s 00y4alOmIMXCA IO MPOXOXKIEHHI0 KYpPCOBOIO
NPOeKTHPOBaHUsl/ padoThI

KypcoBoii npoext/ pabora NPOBOAUTCS C LENbI0 (HOPMUPOBAHUS Y OOYHAIOLIMXCS ONbITA
KOMIUICKCHOT'O PELICHUsI KOHKPETHBIX 337124 MPO(eCCHOHATBHON AesTEIbHOCTH.

KypcoBoii npoexT/ paboTa mo3BosseT 00yJamuemycs:

— CHCTeMaTH3MPOBATH U 3aKPENUTh MOIYyYECHHBIC TEOPETUUECKUE 3HAHUS U NMPAKTUYECKUE
YMEHUsI 1O TNPO(ECCHOHANBHBIM Y4YeOHbIM AMCLMIUIMHAM M MOJYJSIM B COOTBETCTBHH C
TpeGOBaHUSAMH K YPOBHIO IHOJTOTOBKH, YCTAaHOBJICHHBIMH IPOrpaMMON y4eOHOW NHUCIUILIMHEL,
MPOrpaMMOM MOJATOTOBKH CHELHAINCTA COOTBETCTBYIOIIETO YPOBHSI, KBATU(HUKALINH;

— T[PUMEHHTH IOJYYCHHbIC 3HAHUS, YMEHUS M TPAKTUYECKUH ONBIT MIPH PELICHUH
KOMIUIEKCHBIX 337124, B COOTBETCTBHM C OCHOBHBIMH BUJIaMH NPO(ECCHOHAIBHON ASSTENBHOCTH 110
HAIPABJICHHIO/ CIICHHAIBHOCTH/ IPOrpaMMe;

—  yrIyOHUTh TCOPETUYECKHE 3HAHUS B COOTBETCTBHY C 3aJaHHOM TEMOIi;

— cdopMupoBaTh yMEHHS IPUMEHATH TCOPETUYECKME 3HAHWS IPHU  PELICHUU
HECTaH/apTHBIX 33/1a4;

— [OpHOOPECTH OIBIT AHAIMTHYECKOH, pacuéTHOM, KOHCTPYKTOPCKOH paboTl U
copMHpOBaTH COOTBETCTBYIOIINE YMCHHUS;

— cdopmupoBaTh yMEHHS pabOTHl CO CIENMANbHOW JIUTEPAaTypol, CIPaBOYHOM,
HOPMAaTHBHOI ¥ IPaBOBOW IOKyMEHTAIMEH 1 MHBIMU MH()OPMAIIMOHHBIMH HCTOUYHUKAMH;

— cdopmupoBaTh yMeHHS (HOPMYIHPOBATH JIOTMYECKH OOOCHOBAaHHBIC  BBIBOJBI,
NPEUI0KEHUS U PEKOMEHALNH 110 PE3yJIbTaTaM BBIOJIHEHHS pabOThI;

—  Ppa3BUTb NPO(GECCHOHANBHYIO IMCBMEHHYIO M YCTHYIO peub 00y4aromerocs;

— pa3BUThb CHCTEMHOE MBIIUICHHE, TBOPYECKYI0 WHHIMATUBY, CAMOCTOSTEIbHOCTB,
OPraHM30BaHHOCTb M OTBETCTBEHHOCTD 32 IPMHUMAEMbIE PELICHHUS;

— chopMHpOBaTb HABBIKM IUIAHOMEPHOH  peryiasipHod  paboTbl HaX  peLIeHHEM
HOCTABJICHHBIX 33/1a4.

MeroauyecKkne yKazaHUsl IS O0YYAIOIIMXCH MO MPOXOKIECHUIO CAMOCTOSTENbHOI
paboTsl

B xoze BBINONHEHUSI CaMOCTOSITENBHON pabOThl, OOYYAOLIMICS BBIMOJIHSET PabOTy IO
3aJaHUI0 ¥ TIPU METOAUYECKOM PYKOBOACTBE IIPEMOAABATENs, HO 0€3 ero HerocpeICTBEHHOIO
yuacTHsi.

B mpoiecce BBIMOJHEHHS CaMOCTOSTENbHOW pPaboThl, y oOyuaromierocst Qopmupyercs
enecoo0pasHoe [UIaHUPOBaHUE Pabodyero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BHBATh YMEHHS U
HABBIKH B YCBOCHHH WM CHCTEMAaTH3aLMH IPHOOPETACMbIX 3HAHMIT, 00ECIIeUNBACT BBICOKUI YPOBEHD
YCIIEBaeMOCTH B MEPUOA OOYUCHHS, IOMOTAET MONYYUTh HABBIKH MOBBILIECHHS MPOMECCHOHATEHOIO
YPOBHSI.
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MeTtoauuecKuMKu MaTepHallaMH, HaNpaBISIONIMHI CaMOCTOSTEIILHY IO pabory
00y4arONIUXCS SBISIOTCS Y4eOHO-METOMYECKUI MaTepUall 1Mo AUCIUIUINHE.

MeTtoauyeckne yka3aHHsl A1 OOYYaOINMXCS MO TPOXOXKIECHHIO MPOMEKYTOUHOI
arrecTauuu

IIpomexyTouHas aTTecTanys oOyyaromuxcst MpeaycMaTpUBaeT OILICHHBaHHE
MPOMEKYTOYHBIX W OKOHYATENBHBIX PE3yJIbTaToB 0OyueHWs 1o aucuuiuinHe. OHa BKIIOYAaeT B
ceost:

— 9Kk3aMeH — (opMa OLEHKH 3HAHHUH, MOJYYEHHBIX O0YYalOIIMMCS B MPOLECCe U3YUSHUS
BCEH JUCLUIIMHBI HJIM €€ YaCTH, HAaBBIKOB CAaMOCTOSTEIILHOH PabOThI, CHOCOOHOCTH MTPUMEHSTH UX
JUISL  PEIlCHHs TNPAKTHYECKHX 3amad. OK3aMeH, Kak [paBWIO, MPOBOJUTCS B HEPHOJ
9K3aMEHAIIMOHHON CECCHMM W 3aBEepIIAeTCsl aTTECTALMOHHOH OLEHKOH «OTIMYHO», «XOPOLIO»,
«yJIOBJICTBOPHUTEIILHOY, «HEY/IOBICTBOPUTEIBHOY.

CucremMa OLCHOK NpPH NPOBEJCHHH IPOMEXKYTOUHOH AaTTECTAllMH OCYIICCTBISIETCS B
coorBeTcTBUM ¢ TpeboBaHusMu [lonmokennit «O TekymieM KOHTpOJIE YCIEBaEMOCTH H
MPOMEXKYTOYHOH arrectauuu cryaeHToB ['YAII, oOydarommuxcst HO NpOrpaMMbl BBICLIETO
obpaszoBanusiy u «O MOIYJIBHO-PEHTHHIOBOW CHCTEME OLEHKH KadecTBa y4eOHOH paboTsI
cryeHToB B 'Y AIDy».
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JIuct BHeceHU UI3MEHEHUH B pa00odylo PpOrpaMMy JUCIATITHHBI
JlaTa BHECEHUS
. Jara u Ne
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