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AnHHOTAIUSA

Jucunnnnua «KommnerorepHas rpaduka» BXOAMT B 00pa30BaTENbHYIO MPOrpamMMy
BBICIIEr0 00pa30BaHus 10 HANpaBlIeHHUIO MoAroToBky/ crnennanbHoctd 09.03.01 «MudopmaTuka
U BBIYUCJINTENbHAS TEXHHKa» HANpPaBICHHOCTH «ABTOMATH3HUPOBAHHBIE CHCTEMbI 00OpabOTKH
uHpOpMalUK U yrpasineHus». [luciumuinza peanusyercs kadenapoid «Nel4y.

JlucuuinHa HaesneHa Ha (JOPMHUPOBAHKE y BBITYCKHHKA CICIYIOLINX KOMIICTCHIHA:

IIK-4 «Cnocoben pa3pabaTbiBaTh TpeOOBaHHMS ¥ MPOCKTHPOBATH MPOTPAMMHOE
obecrieueHue»

CozepixaHue TUCIUILIMHBI OXBAaThIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C TEOPETHISCKUMHU
3HAHUSMH U NPHOOPETEHUEM NPAKTUUECKUX HABBIKOB B BOIIPOCAX Pa3pabdOTKHU U peai3aliuu
AITOPUTMOB MPE0Opa30BaHMs H300paKEHUH INIOCKUX U IPOCTPAHCTBEHHBIX CIIEH U METO/I0B X
BOCIPOH3BE/ICHHUSL.

[IpenopaBaHne JAUCHMIUIMHBI MpEAyCMaTpUBacT cieayrompe (OpMbl OpraHH3aLUH
y4eOHOTo Ipolecca: JISKIUH, Ja0opaTopHbIE padOTHI, CaMOCTOsATENbHAs paboTa CTyAEHTa,
KOHCYJIbTAIlUH, KypPCOBOE POEKTUPOBAHHE.

IIporpamMmoil AMCUMIUIMHBI PEIYyCMOTPEHBI CIICAYIOUIME BUABI KOHTPOJS: TEKYILUHA
KOHTPOIIb YCHIEBAEMOCTH, TIPOMEXYTOUHAs aTTecTanus B popMe IK3aMeHa.

OO0wias TPyZI0EMKOCTh OCBOCHUSI JAMCLMIUIMHBI COCTABISIET 4 3a4eTHBIX eIUHHUIbI, 144
yaca.

SI3b1K 00yHUEHHS IO TUCIUILTHHE KPYCCKHUIA »

1. IlepedyeHb MIaHUPYEMBIX PE3yIbTATOB O0YUECHUS 110 AUCIUIUINHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

Lenpto npernopaBaHusi AMCLMIUIMHBL sBIsieTCs  (opMHpOBaHME TNPOGECCHOHATBHOM
IIOJITOTOBKM CTYJICHTOB B 00sacTH 0a30BBIX aJTOPHUTMOB BOCHPOW3BEACHHS U IPEoOpa3oBaHUS
1300pakeHHH. OCHOBHOE BHHUMaHHE TIPU JTOM YJAEGNSAETCS BOMPOCaM OpraHu3allu
CTPYKTYPHOTO M300pa)k€HHs, ITOPUTMaM YAAICHHs HEBHIMMBIX JIMHUNA U MOBEPXHOCTEH IS
peanu3anil peaTuCTUIeCKUX H300paKeHH, a TaKKe METOJaM BOCIPOM3BEICHHS KPHBBIX U
MIOBEPXHOCTEH MPOU3BOJIBHOIO BHJa. B 001acT BOCIIUTAHUS JTMYHOCTH LEJBIO MOATOTOBKHU 11O
JIAHHOM TUCLMIUIMHE SIBISETCS (HOPMHUPOBAHHE COLMANBHO-TMYHOCTHBIX M OOLICKYJIBTYPHBIX
KOMIICTCHIMH, HEOOXOJUMBIX pa3pabOTUMKy CHUCTEM KOMIIBIOTEPHON TpadUKH, TaKHX Kak
LeJICYCTPEMIIEHHOCTb, OpraHN30BaHHOCTb, Tpynoarodue, OTBETCTBEHHOCTb,
Ipa’kAaHCTBEHHOCTh, KOMMYHHKAaTHBHOCTb U JIp.

1.2. JucuMiuinHa BXOJUT B  COCTaB  4acTH, (OpPMHpPYEeMOil  y4acTHHKAMH
00pa3oBaTeNbHBIX OTHOLICHUH, 00pa30BaTEIbHON MPOrpaMMbl BEICIIEro oOpa3oBaHus (nanee —
OIl1 BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTaTOB O0YUYCHUS M0 JUCLUHIUIMHE, COOTHECEHHBIX C
IUTaHUPYEeMBbIMU pe3ynbratamu ocBoerust OIT BO.

B pesynbrate u3ydeHus AUCHUILUIMHBI OOYYAOIIMIICS TOJDKEH 00JamaTh CIIeTyHOINME
KOMIIETCHIMSAMH WM UX 4YacTsMU. KOMIETeHIMN U WHIUKATOPBI UX OCTHXKCHUS PUBEICHBI B
Tabmure 1.

Tabnuia 1 — IlepedueHb KOMIETEHIMI 1 HHIMKATOPOB WX JOCTHKCHUS

Konn
Kateropus (rpynmna) Kon 1 HauMeHOBaHUE HHAUKATOPA JOCTHXKEHUS
KOMIETEHIIMU HANMEHOBAHHE KOMIIETCHIIUH
KOMIICTCHIIUH
I1K-4.3.1 3HaTh METO0JIOTUH Pa3pabOTKH
MIPOrPaMMHOT0 00ECTICUCHHUSI U TEXHOIOTHU
[IPOrpaMMHUPOBAHUS, METOJIbI U CPECTBA
[IPOEKTUPOBAHHUS IPOrPAMMHOIO 0OECTIEUEHUs,
CTPYKTYP JaHHBIX, 0a3 JaHHBIX U IPOrPAMMHBIX
[1K-4 Cniocoben nHTepdeiicor
paspabaTbIBaTh I1K-4.Y.1 ymeTs poBOANTH aHATH3 TPEOOBAHHIA,
[MpodeccuonanbHbie | TpeOoBaHUS U MIPUMEHSATb METO/IbI M CPEACTBA IPOSKTUPOBAHUS
KOMIIETEHIIUH HPOEKTUPOBATH IIPOTPaMMHOTO 00ECIICUEeHHS, CTPYKTYp JaHHBIX,
MIPOrPaMMHOE 0a3 JaHHBIX, IPOTPAMMHBIX HHTEP(EICOB
obOecrieueHue [1K-4.B.1 BiajgeTs METOAaMH U CPEACTBAMU
Pa3paboTKu IPOrpaMMHOro 00ecreueHus U
TEXHOJIOTHEeH MPOrpaMMHUPOBAHHUS, METOIAMHU U
CpeCTBAMHU MPOEKTUPOBAHUSI IIPOTPAMMHOIO
obecreyeHns, CTPYKTyp JaHHbBIX, 6a3 TaHHBIX U
[IPOrpaMMHBIX HHTEp(EiicoB

2. Mecro gucuumiuHsl B crpykrype OI1

JlucuumirHa MOKeT 0a3UpOBaThCS HA 3HAHUAX, PaHEE MPUOOPETEHHBIX 00YYAOIINMHUCS
HPH U3YYEHUH CIIEAYIOIHUX AUCIUIIINH!

— Maremaruka (AHaTUTHYECKasi TEOMETPHS M JIMHEWHast anredpa)

— IIporpamMmupoBaHue Ha A3BIKaX BEICOKOTO YPOBHSL.

3HaHMA, TOMy4YCHHBIC NPH H3YyYEHMH MaTepuana JaHHOH IMCLUIUIMHBEL, MMEIOT Kak
CaMOCTOSTENbHOE 3HAYCHNE, TAaK U MOT'YT HCIIOIB30BATHCA IIPU U3YYECHHUH IPYTUX AUCIHILIAH:

— Anroputmbl 00paboTKH LU(PPOBBIX JAHHBIX

— Ludposas 06paboTka CUrHAIOB U U300paskeH

3. OObeM u TPYAOEMKOCTb TUCLUIITHHBI




Jlannabple 06 0o0iieM 00beMe NUCUHMILIMHBI, TPYAOEMKOCTH OT/ACIbHBIX BHIOB YyueOHOM
PpaboThI IO JUCUHUILIMHE (U paclpeleneHne ITON TPy JOEMKOCTH 10 CEMECTPaM) IPEACTABICHBI B

Tabume 2.

Tabnuia 2 — O0beM U TPYAOSMKOCTh TUCLHUIIIHHBI

. TpyaoeMKocTh 0 ceMecTpam
Bua yue6Ho#t paboTst Bcero Nod NS
1 2 3 4
Oowan mpyooemkocms oucyunauHol, 4/ 144 3/ 108 1/36
3E/ (4ac)
U3 nux uacoe npakmuueckoil n0020MmMoeKu 34 17 17
Ayoumopnuie 3auamus, BCero yac. 68 51 17
B TOM UHCIIE:
nexuuu (J1), (vac) 34 34
npakTuueckue/cemunapckue 3anstus (I13),
(gac)
naboparopusie pabotst (JIP), (dac) 17 17
KypcoBo# npoekT (padora) (KII, KP), (uac) 17 17
9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (yac) 40 21 19
Buo npomesicymounoin ammecmayuu: 3ayer,
mapd. 3ader, sk3amen (3auer, Judd. 3ay, | Ok3, k3.
Dk3.*%)

o .
le/IMeanI/Ie: KaHIUJATCKUH 3K3aMCH

4. ConepxaHne TUCIUTUTHHBI

4.1. PacnpezneneHue TpyJO€MKOCTH AUCLUILIMHEI 110 pa3zesiaM U BUAaM 3aHITUH.
Paznensl, TeMBI AUCIUIUIMHEI U UX TPYJOEMKOCTb IIPUBEACHBI B Tabnuie 3.

Tabauua 3 — Paszesnsl, TeMbl JUCUUIUIMHBL, UX TPYA0€MKOCTh

Tema 3.8. CpaBHUTEIIbHBIE XapPAKTEPUCTHKH aJITOPHTMOB 1 1
yJlaJIeHUs] HeBUAMMBIX JIMHUI U HOBEPXHOCTEH.
Paznen 4. Pa3nosxxeHne B pacTp NpoCTEHIINX KPUBBIX. 1 1
Tema 4.1. Anroputm bpesenxema [uis reHepaniu oTpeska 5 1
MIPSAMOIA.
Tema 4.2. Anroput™ Bpesenxema Juist reHepanuu 5 1
OKPY>KHOCTH.
Pasnen 5. MaTepronsuys U annpoKCUManus KPUBBIX 1 1 1
TIOBEPXHOCTEH.
Tema 5.1. IHTeprnonMpoBaHKe ¢ UCIIOIb30BAHHEM 1 1
MHOTOYJICHOB.
Tema 5.2. AnnpokcuManusi KpUBbIX MeToioM besbe 1 1
Tema 5.3. TlocTpoeHHe KPUBBIX MO TOYKAM C TOMOIIBIO
cnnaiinos. B-crimaiinel. MaTepnonuposanue ¢ 1 1
HCTIOJIb30BAHUEM CIIIIaHOB
Tema 5.4. AmpoKCHMAanust ¢ TOMOIIBIO CIUIAHHOB. 1 1
Hroro B cemectpe: 34 17 21
Cemectp 5
BeInoHEHHE KYpCOBO paboTh 17
Hroro B cemectpe: 17 19
HUroro 34 0 17 17 40

4.2. CopepxaHue pa3aeioB U TeM JICKINOHHbIX 3aHATHH.
CopepxaHue pa3zeoB U TeM JICKIIMOHHBIX 3aHSATHH PUBEACHO B Tabmiuie 4.

Ta6nnua 4— CO[[Cp)KaHI/Ie pa3acyioB U TEM JICKIIMOHHOI'O IMUKJIA

Howmep paznena Ha3zBanue u copeprkaHue pa3zenoB U TeM JICKIIMOHHbIX 3aHITUI
1 Beenenne
1.1 KommnbrorepHast rpaduka, TreOMETPHYECKOE MOJCIHPOBaHHE U

peliaeMble MMM 337aud. BBejeHMe B HpoONEMaTHKy — Kypca.
OmpeneneHue TOHATHH WHTEPAaKTUBHAas MallMHHAs Tpaduka Hu
reoMeTpuyeckoe  mojenupoBanue. lIlenim M 3amaum Kypcea.
Pexomennyemas nurepaTypa.

1.2 OCHOBHBIC HAmNpaBIeHUA H3YyYEHHS M HCCICHAOBAHMSA, CBA3aHHBIC C
TEPMUHOM "KoMIbloTepHas rpaduka”. Knaccupukauus HaydHbIX U
TEXHUYECKUX HANPABICHUH, OOBEIMHEHHBIX OOIMM TEPMHHOM
"koMmblotepHas rpaduxa". OO630p HampaBleHHHl U3ydeHHH U
HCCIeNOBaHNH 00BEKTOB, BXOIAIMX B KOMICTEHIINIO KOMIBIOTEPHOU

rpaduku.

2 OneMeHTapHbIe peodpa3oBaHus H300paKEHUH.

2.1 JIByMepHbIe M300paeHUst U MX npeoOpa3oBaHus. Onepanuu CIBUra,
MOBOPOTA, MAcIITAaOUPOBAHHS Ul JABYMEPHBIX HM300pKEHUH M MX
COBMeIICHUE.

2.2 TpexmepHsle H300paxeHus U X npeodpazoBanus. Onepanuu cBUra,

MOBOPOTA, MACIITAOMPOBAHUS IS TPEXMEPHBIX H300paXKeHUH U MX
coBMelenne. [lepcrnekTuBHOE H300paKEHHE TPEXMEPHBIX OOBEKTOB.
OproronagbHoe M IEHTpanbHOEe mpoenupoBanue. [IpencraBieHue
MOBOPOTA, MAacCIITaOHPOBAHMS, CIBHTA M TEPCIEKTHBBI C IOMOIIBIO
MaTpHIBI pazmMepoM 4x4.

3 VY nanenne HeBUAMMBIX JIMHUN U 3aTCHCHUE

Jlexumu | I13 (C3) JIP CPC
Paznensl, TeMBI TUCIATUTHHBI (uac) (aac) (aac) KII (4ac) (qac)
Cemectp 4

Paznen 1. Beenenne 2
Tema 1.1. KommbloTepHast rpaduka, reoMeTpHIecKoe 1
MOJICITUPOBAHNE U PelIacMble HMH 3a/1a4H
Tema 1.2. OcHOBHbIE HANPABIICHHS U3YYCHHS U
HCCIIC0BAHMS, CBSI3aHHbIC C TEPMHHOM "KOMITBIOTEpHAS 1 1
rpaduka”

Paznen 2. DnemMeHTapHbIE MPeoOpa3oBaHus H300paKeHHUIH 1 5 1
Tema 2.1. JIBymepHbIe H300paskeHUst U UX Npeodpa3oBaHus 2 1
Tema 2.2. TpexmepHbIe H300paKeHHUs H HX 5 5 1
peoOpa3oBaHus
Paznen 3. Y nanenue HeBUIMMBIX JIMHUIT U 3aTCHEHHUE 1 12 1
Tema 3.1. dopmaibHOE 33/1aHUE AITOPUTMA Y TATICHHS 5 1
HEBHIMMBIX JTUHH ¥ HOBEPXHOCTEH.

Tema 3.2. MeToa IpHOPHUTETOB (aITOPUTM XyOKHUKA) 2 1
Tema 3.3. Anroputm PoGeprca. 2 1
Tema 3.4. Anroputm BapHoka. 2 1
Tema 3.5. Anroput™ ckanupyromieif npsamoi Y oTkuHca. 2 1
Tema 3.6. Anropur™, Hcnoms3yromuii z-6ydep. 2 1
Tema 3.7. Anropur™, nepapxuueckoro z-0ydepa. 1 1

3.1 (DopMa.nbnoe 3alaHUE aJIropuTtMa yHaja€HUss HEBUIAUMBIX JUHUA U




noBepxHocTeil. OmpeneneHne  KinaccoB  00BEKTOB, (opMambHO
3a/1al0IMX AITOPUTM yHaJeHUs HEBHAUMBIX JHHHH M MOBEPXHOCTEH .
OcHoOBHBIC (hYHKIHH, UCHIOJIb3yEeMbIC B Pa0OTE alrOpPUTMOB yIAJICHUS
HEBUJIUMBIX JIMHUH 1 TIOBEPXHOCTEH.

Besve. BriBox OcHOBHBIX cBOICTB KpuBBIX beswe. I'eomerpmueckuit
aJITOPUTM TIOCTpOeHUsT KpHBHIX besbe. IlpumMep mocTpoeHHs TOUKH,
4yepe3 KOTOPYIO HPOXOAUT KpuBas besbe NpH 3agaHHOM Mapamerpe
anroputma. IToBepxnoctu besbe u ux cpoiicTsa.

32

MeToJ NPUOPHUTETOB (AITOPUTM XYAOXKHHKA). IlocTaHOBKA 3anauu.
OmnpeneneHie OrpaHHuCHUI HCHONB30BaHUs aIropuT™a. biok cxema
anroputMa. [Ilpumep  paboTel  anropuT™Ma  JUIi  KOHKPETHOH
MIPOCTPAHCTBEHHOH CLICHBI.

3.3

Anroput™ Pobeprca. [TocTanoBka 3agaun. OnpeencHie orpaHuueHUit
UCIIONB30BaHMs anroputMa. biok cxema anroputma. [Ipumep paGoTht
ANropuTMa ISl KOHKPETHOI IPOCTPAHCTBEHHOM CLEHEL.

3.4

Anroputm Baproka. ITocranoBka 3anaun. OnpeeneHue orpaHuYeHui
UCIIONB30BaHuUs anroputMa. biok cxema anroputma. Ilpumep paGoTs
aIrOpHTMa UL KOHKPETHOH IPOCTPAHCTBEHHOI CIICHEL

53

ITocTpoeHue KpUBBIX MO TOYKAM C IMOMOILBIO CIIJIaiHOB. B-crutaifHbI.
MuTepnonupoBanue ¢ HCIHOMb30BaHHEM CIUTaiiHOB. OmnpeneneHue
craiiHa. Onpenenenue B-crnaitna. BeiBoa ypaBHeHuit, 3agaromux B-
CIUIaliHbpl HM3MMX creneHedl. [lonsTue paBHOMepHOro B-cruaiiHa.
Hcnonps3oBanne B-crutaiiHOB Uit pelleHMst 3alaud HWHTEPIOJIIMU.
IIpumep mocTpoeHHs cCruiaiiHa, WHTEPIOIUPYIOIIETO  3aJaHHOE
MHOYXECTBO TOYECK-OPHEHTHPOB, C UCIIOJIb30BAHMEM B KadecTBe Oaszuca
paBHOMEPHBIX B-crinaiiHOB 3a1aHHOI cTeneHH.

3.5

Anroput™ ckaHupylomeid npsmoit Yorkunca. IlTocTaHoBka 3amaum.
OrmpezienieHHe OrpaHUYEHUH UCIONB30BaHUs anroput™a. biok cxema
anmroputMa. [lpumep  pabGoThl  amroput™Ma JUIl  KOHKPETHOMU
HIPOCTPAHCTBEHHOM! CIICHEL.

3.6

Anroput™,  ucnonesytomuit  z-Oydep.  IlocranoBka  3amaum.
Onpenenenue orpaHUYCHNH HCIONB30BaHUA alroputMa. biok cxema
anroputMa. Ilpumep  paboTsl  amroput™Ma st KOHKPETHOU
HPOCTPAHCTBEHHOMN CIIEHBI.

5.4

ANINpPOKCUMAIMS € TIOMOIIBIO CIUIAfHOB. AJNTOPUTM TONYYEHUS
3HAYCHHUI BCceX B-CIUIaiiHOB O CTENEHH M BKIIOYUTEIBHO B TOYKE X,
nexaunei B uHTepBajie [xi, xit+l]. Mcnons3oBanne B-crmaiiHOB aist
pelIeHHUs 3a/laud annpoKCUMauuu. IIpuMep IMOCTpPOCHHs CIUIaiiHa,
ANMPOKCUMHUPYIONIEr0 3aJaHHOE MHOXECTBO TOYEK-OPUEHTHPOB, C
HCITIONB30BAaHHEM B KauecTBe 0a3uca paBHOMEPHBIX B-cruiaiiHOB
3amaHHoil  cremenu.  [loHsTHe  CIUIAfHOBBIX  MOBEPXHOCTEH.
OmnpeneneHre HEOAHOPOJHBIX —PAlMOHATIBHBIX B-CrmaiiHOB  wiu
NURBS kpusbix (NURBS - Non-Uniform Rational B-Splines).

3.7

Anroput™,  uepapxuyeckoro  z-Oydepa. IlocraHoBka — 3amayu.
OmnpefaeneHne OrpaHHYCHUH HCMONB30BaHUs anroputMa. biok cxema
anroputMa.  Ilpumep  paboTbl  anmropuT™Ma  JUIL  KOHKPETHOH
MIPOCTPAHCTBEHHOM CIICHBI.

3.8

CpaBHUTENBHBIC XapAKTEPUCTUKH AITOPUTMOB yIalICHUS HEBHAUMBIX
TUHUA W ToBepxXHOCTe. OmnpenereHrne NOHSATHS BBIYACIUTETHLHON
CIIOKHOCTH alropuTMa. BelaeneHue XapakTEpUCTHUK CPaBHHTEIBLHOTO
aHaIlM3a BBIYMCIIUTEIBHOM CIOKHOCTH M3y4YCHHBIX paHee alropHTMOB
YyAaJeHHUsT HEBUAUMBIX JIMHMH W mnoBepxHocTeil. OO6cyxneHue
pe3yJIbTaToB.

4.3. Ilpaktmueckue (CEMUHAPCKUE) 3aHATHUSL
TeMbl IpaKTHYECKUX 3aHATHIA U UX TPYAOSMKOCTh [TPUBEICHBI B TA0IHIIE 5.

Tabauna 5 — [IpakTHueckue 3aHATUS U UX TPYJOEMKOCTh

Pasnoxenue B pacTp IPOCTEHIINX KPUBBIX

4.1

Anroputm Bpesenxema [uist reHepanuu otTpeska npsiMoit. IlocranoBka
3agaun. [losicHEeHHE HETPUBMAIBHOCTH  PA3JOKEHUA B  pacTp
mpocTeliieii KpuBoif — oTpe3ka mnpsMod JuHUHM. bBiok cxema
anroput™ma. IIpumep paGoTHl anroputMa Mt KOHKPETHOTO OTpe3Ka
TIPSIMOIA.

4.2

AnroputM BpeseHxema s TeHepalMud OKpY)XHOCTH. IlocTaHoBKa
3agaun. Cxema IOJy4eHHsl OKPY>KHOCTH Ha 0a3e ofHOH BOCHEMOI ee
gacti. Bbnok cxema amroputma. Ilpumep pabGoOThI anroputMma st
TeHepali KOHKPETHON OKPY’KHOCTH.

I/IHTCPHOJ’ISIIII/I}I W anipoKCHUManus KpUBbIX U HOBerHOCTeﬁ.

5.1

MHTCPHOHHPOB&HI/IS C HCHOJIb30BAHUEM MHOI'OYJICHOB. Onpe)lenem/[e
3aa4 HUHTEPIIOJINUU W allIpOKCUMAIUU. TTonrHOMBI ﬂarpal—ma.
HpeI/IMyILIeCTBa U HEOOCTATKU HMCIIOJB30BAHUA ITOJIMHOMOB HanaH)Ka
JUTA peuicHusa 3aga4 HUHTEPIIOJIAINHA. I/IHTepHOHHpOBaHHG C
HCIOJIb30BAHUEM KYCOYHO-HEIPEPBIBHBIX IMMOJIUHOMOB.

5.2

AmnmnpokcuManusi KpuBbIX MeTogoM bespe. OmpeneneHne KpuBOit

Ne
Ne TeMbl mpakTHYECKUX ® .| TpynoemKocTs, | pa3nena
i [ OpMBI IPAKTUYECKUX 3aHATUN (uac) eI
JIMHBI
Y4eOHBIM IITAHOM HE MPEIyCMOTPEHO
4.4. JlabopaTopHbie 3aHATHS
TeMmbl 1a60paTOPHBIX 3aHATHI U UX TPYAOSMKOCTh [IPUBEICHBI B Ta0IHILIE 6.
Tabauua 6 — JlabopaTopHble 3aHATUS U UX TPYJOEMKOCTb
Ne
Ne HaumMeHnoBaHue 1a00paTopHBIX padboT Tpynoemxocts, | pasnena
n/n (uac) JTUCLIUIT
JIMHBI
Cemectp 4
Peanusanus nporpaMMbl HHTEPAaKTUBHOTO YTIPABICHHS OTPE3KOM 3 2,3
B JByMEPHOM HPOCTPaHCTBE (cmBwr, TIOBOPOT,
MacITabHpOBaHHUE).
Peanu3arys nporpaMMbl HHTEPAKTHBHOTO YMPABICHHS TIIOCKUM 3 2,3
MHOTOYTOIBHHKOM B IBYMEPHOM IPOCTPAaHCTBE (CIBHT,
MIOBOPOT, MAaCIITa0UPOBAHUE).
Peanu3arms nporpaMMbl HHTEPAKTUBHOTO YIPABIEHHUS INIOCKHM 3 2,3
3aKpalIeHHBIM MHOTOYTOJBHHKOM B JBYMEPHOM IIPOCTPAHCTBE
(coBuUr, MOBOPOT, MAcCIITaOUPOBAaHHE), C HCIOJIb30BAHUEM
BBIOPAHHOTO AJITOPHTMA 3aKPaCcKH.




Peanmzarmst mporpaMMbl HHTEPAKTHBHOTO YNPABICHHA OJHHM 4 2,3
«IIPOBOJIOYHBIM KapKacoM» TPEXMEPHOIO MHOTOIDAaHHHKA B
HPOCTPAHCTBEHHOMN CLIEHE (CIBMT, HOBOPOT U MacIITabupoBaHUE
10 BCEM TPEM OCSIM).

noco6wue. - CI16.: BXB - ITerepOypr, 2005.

Peanusaiysi mporpaMMbl MHTEPAKTHBHOTO YIPABICHUS OIHHM 4
TPEXMEPHBIM MHOTOTPAaHHUKOM B IPOCTPAHCTBEHHOH CIICHE
(cIOBUT, MOBOPOT M MAacIITaOMPOBAHHE MO BCEM TPEM OCSM), C
HCIIONB30BaHUEM BBIOPAHHOI'O ANTOPUTMA 3aKPAacKM M yIaJCHUS
HEBUJIMMbIX JIMHUH M TIOBEPXHOCTEH.

Bcero 17

4.5. KypcoBoe npoekTrpoBaHue/ BBIOIHEHHE KYPCOBOH pabOThI

Lens xypcoBoil pabotsl: IlpakTHuecku peann3oBaTh 3JIEMEHTApPHBIE NPe0Opa3oBaHHs
TPEXMEPHBIX 0OBEKTOB C yJalCHIEM HeBUANMBIX JUHUN U IIOBEPXHOCTEH U MMOCTPOCHHEM TeHEH
OT 3a/IaHHOT'0 MCTOYHUKA CBETA.

IIpumepHbIe TeMbl 3aJaHuii Ha KypcoBy1o paboTy npuBeseHs! B paszaene 10 PIT.

4.6. CamocrosiTenbHast paboTa 00y4aromuxcst
Bupr camocTosTennsHOM paboThl U €€ TPYA0EMKOCTh IPUBEICHBI B Ta0IHIIE 7.

Tabmuira 7 — Bujsl caMoCTOSTENIFHON paboThI H €€ TPYA0EMKOCTh

004.92(075) Iopes B.H. KomnbrotepHas rpaduka: [yuebnoe | 108
1159 noco6ue]. - CII6.: BXB - ITerepOypr, 2005.
513.67+681.3.01 | Pomkepc JI. MaremaTH4ecKie OCHOBBI 5
P60 MaIIMHHOI rpaduku. - M.: Mup, 2001.

004.421 P60 Pomxepc . ATropuTMUYECKHE OCHOBBI 33

MaumHHO#M rpaduku = Procedural Elements for
Computer Graphics : MmoHOrpadus. - M.: Mup,
1989.

T'onosanos H.H. I'eomerpuueckoe
MojaenupoBanue. — M.: M3narensctBo dusmko-
MaTeMaTH4ecKoi urepatypsl, 2002.

Ilukun E.B., Ilnuc A.1. Kpussie u
TIOBEPXHOCTH Ha 3KpaHEe KOMITbIOTEepa.
PyxoBozcTBO 1o crimaifHaMm JUIst MOJIb30BaTENCH.
M.: ANAJIOT-MUDU, 1996.

Iuxun E.B., BopeckoB A.B. KomnbioTepHas
rpa¢uka. [TonuronanabHbie MOaEIH. M.:
JUAJIOT-MH®H, 2000.

. Bcero
Bup camocrositensHON paboTh qac ’ Cemecrtp 4, uac Cemectp 5, uac
1 2 3 4
H3yueHne TeopeTHiecKoro MaTepuaia 10 10

gucuumnabl (TO)

Makapenko B.H., Jlu6posuu JI.B. 88
KommbrotepHast rpaduka. AIropuTMBI
peoOpa3oBaHus N300paKEHHIT: METOIMIECKHE
yKa3aHUsl K BBITIOJHEHHIO J1JA00PaTOPHBIX paboT.
C.-Ilerepb. roc. akaj. aIpoOKOCM.
npubopocrpoenus. - CI16.: PUO TAATI, 1993.

Kypcosoe npoektuposanue (KII, KP) 19 19

PacuerHo-rpaduueckue 3amanus (PI'3)

Beimonuenne pedepara (P)

IloaroroBka k TeKymeMy KOHTPOIIO

004.92 M15 Makxkapenko B. H. Maremarndecknue METOIbI U 65
AJITOPUTMBI KOMIIBIOTEPHOM Ipaduku: yueOHoe
nocobue. C.-Ilerep0. roc. yH-T a3poKOCM.
npubopocrpoenus. - CI16.: TOY BIIO
"CIIeI'YAIT", 2010.

ycneBaemoctr (TKVY) 10 10
Jomaninee 3aganue (J13)
Kontpossabie pabotst 3a0uankoB (KP3)
IToaroToBka K MpOMEKyTOTHON 1 1
arrectaiun (ITA)
Bcero: 40 21 19

S. TlepedeHb yueOHO-METOUUECKOT0O 00ECTICUeHHUS
JUTSL CAMOCTOSTENBbHOM paboThl 00YYarOLIUXCSI 110 UCHHUILTHHE (MOJIYJII0)
VueGHO-METOMYECKHE MaTepuasbl IJIsi CaMOCTOATEIbHOH paboThl 00yYalOIMXCsl YKa3aHbI B
ma. 7-11.

6. TlepedeHb MEYaTHBIX U AIEKTPOHHBIX YICOHBIX U3AAHUIMA
IlepeueHp neyaTHBIX M AJICKTPOHHBIX Y4EOHBIX W3AaHUN IIPUBECH B Tabnuie 8.
Tabmuna 8— [lepeueHb MEYaTHBIX M JICKTPOHHBIX yUEOHBIX M3IaHUI

7. IlepeyeHb JIEKTPOHHBIX 00Pa30BaTE/ILHBIX PECYPCOB
nH()OPMaALMOHHO-TENEKOMMYHUKALMOHHOI cetH «HTepHeT
IMepeueHs 9NIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nHGOPMALOHHO-
TENICKOMMYHHUKALMOHHON cetH «VHTepHeT», HEOOXOIMMBIX JUIi OCBOEHMS JHCLUILIMHbBI
npHUBesieH B Tabuuue 9.

Tabmuma 9 — IlepeueHb 3JEKTPOHHBIX O00OpPA30BATEIbHBIX PECYpPCOB HMH(POPMAIMOHHO-
TEeJIEKOMMYHHUKAIIMOHHOM cetn «HTepHEeT»
URL agpec HanmenoBanue

8. IlepeyeHs HHGOPMALMOHHEIX TEXHOIOT U
8.1. IlepedeHp NPOrpaMMHOrO OOECIICUECHHS, HUCHOIB3yeMOrO IPH OCYIIECTBICHHU
00pa30BaTeNpHOro NpoLEecca Mo AUCLHUILIMHE.
IepeyeHp UCIONB3YEMOTr0 MPOrpaMMHOr0 obecreyeH s npeacTaBieH B Tadnune 10.

Tabmnuua 10— Ilepeuenp nporpaMMHOro obecrieueHus

KonmuuecTso 5Kk3eMIUIIpOB B
ludp/
Bubnunorpaduyeckas ccpuika OuoHoTEKE
URL aapec
(KpoMe MIEKTPOHHBIX AK3EMIUISIPOB)
004.92 H65 Huxynun E. A. KomnbsioTepHast reoMeTpus 1 85
QIOPUTMbI MAIIMHHON rpaduku: yuebHoe

Ne ii/m HaumenoBanue

He npeaycmotpeno




8.2. [lepeuenn HHPOPMAIIMOHHO-CITPABOYHBIX CHCTEM,UCTIONIb3YEMBIX npu
OCYIIECTBICHUH 00pa30BaTEJILHOIO MPOLECCA 110 AUCLUILIUHE

IlepedyeHbp HUCMONB3yeMbIX HH()OPMALMOHHO-CIIPABOYHBIX CHCTEM IIPEACTABICH B
Tabumne 11.

Tabnuua 11— IlepedeHp nHGpOpMALIMOHHO-CIIPABOYHBIX CHCTEM

OreHKa KOMIIETSHII

T ———— XapaxTepucTiKa c)OpPMUPOBAHHBIX KOMITCTCHII

Ne i/ HaunmenoBanue

He npenycmotpeno

— 00y4YaroIMIiics TBEPAO YCBOWI IPOrPAMMHBIA Marephal, IPaMOTHO H IO
CYIIECTBY M3JIAraeT €ro, OMUPAsCh HA 3HAHHS OCHOBHOM JIATEPATYPHI;

— He JIONyCKaeT CYIECTBEHHBIX HETOUHOCTEH;

«XOpOLLIO» — YBSI3bIBAET  YCBOGHHBIE  3HAHHMSA C  MPAKTHYECKOM  JESTEIbHOCTBIO
«3auTeHO» HAIIPABJICHHS;

— apryMEHTHPYET Hay4HbIE MOJIOKEHHS;

— JIeJTaeT BEIBOJBI M 000O0IIECHHS;

— BJIaJICET CHCTEMOM CIELMATM3UPOBAHHBIX TIOHSITHH.

9. MarepuanbHO-TeXHUYECKas 0a3a
CocTaB  MarepHallbHO-TEXHHYECKOH  0a3bl, HEOOXOIMMOM I  OCYILIECTBICHUS
00pa30BaTeIbHOrO MpoIecca Mo JUCLMILTHHE, IPEACTaBIIeH B Tabnuuel?2.

Tabmuna 12 — CocraB MaTepuaIbHO-TEXHHYECKOW 0a3bl

Ne HaumeHoBaHHe cOCTaBHOW YacTu Howmep ayauropuun
/o MaTeprabHO-TEXHUIECKOW 0a3bI (TIpr HEOOXOIUMOCTH )

— 00y4aroIUiCs yCBOMI TOJBKO OCHOBHOM IPOrPaMMHBIH MaTepHal, Io

CYILECTBY M3JIaraeT ero, Onupasich Ha 3HaHUA TOJIILKO OCHOBHOH JIUTEPATYPHI;

— JIOMYCKAeT HECYIIECTBEHHBIC OIMOKM U HETOYHOCTH;

«yJIOBIIETBOPUTENILHO» | — UCTIBITBIBAET ~ 3aTPYAHEHHs B NPAKTUYECKOM IPUMEHEHHM  3HAHHI
«3aYTEHO» HamnpaBJIeHuUs;

— c11abo apryMEeHTUpYET Hay4uHbI€ MOJI0KEHUS;

— 3aTpyAHseTcs B GOPMYIHPOBAHUH BBIBOJOB U 000OIICHUH;

— YaCTUYHO BJIAJICET CUCTEMOH ClIENUANU3UPOBAHHbIX OHATUIH.

JlexmonHast ay tuTOpHs

2 | KomnbrotepHas taboparopust

— 00yJaroIuiics He yCBOUII 3HAUMTENBHO YaCTH MIPOrPaMMHOTO MATEpPUAIa,;
— JIOMYCKAaeT CYLICCTBCHHBIC OMIMOKA M HETOYHOCTH TPH PACCMOTPEHHH
«HEYIOBIIETBOPUTENBHOY | POGIIEM B KOHKPETHOM HATIPABJICHHN;
«HE 3a9TCHO» — UCIIBITBIBACT TPYIHOCTH B IIPAKTHICCKOM NIPHMEHEHHUN 3HAHHIA;
— HE MOJKET apryMEHTHPOBATh HAYYHbIE MOIOKEHHS;
— He (OPMYIMPYET BBIBOJIOB M 0000IICHHIA.

10. OrneHouHbIe CPEACTBa VIS IPOBEICHUSI IIPOMEKYTOUHO aTTeCTalluU
10.1. CocTtaB OIICHOYHBIX CPENCTBAJIS MPOBEACHUS IPOMEXKYTOYHOH AaTTECTaluu
00yJaroumxcs Mo JUCHUIUIMHE NpUBeIeH B Tabuie 13.
Ta6muia 13 — CocraB OLIEHOYHBIX CPEJICTB IS TPOBEICHUS [IPOMEKYTOYHON aTTECTAIIMN

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS MIIH HHBIE MAaTePHAIIbL.
Bormpocs! (3anaun) ai1st 3K3aMeHa IpecTaBiIeHbl B Tabuuue 15.
Tabnuua 15 — Bonpocs! (3a1a4un) Asst 9K3aMeHa

Bun HpOMC}I(yTO‘IHOﬁ aTTéCTalun HepequL OLCHOYHBIX CPECACTB

DK3aMeH Crucok BOIIPOCOB K 9K3aMCHY;

BeinosnHeHue kypcoBoii paGoTbl OKcrepTHas OLEHKa Ha OCHOBE TpeOOBaHUH K
COJIEPKAHUIO KypcoBoit paboTel o
JMCLHILIMHE.

10.2. B kauecTBe KpHUTEpPUEB OLEHKH YPOBHS C(HOPMHPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIMH OOYYaOIIMMHKCS TPUMEHSICTCS 5-0ajuibHasi IIKana OLUEHKH C(HOPMHUPOBAHHOCTH
KOMIIETCHIMH, KOTOopasi mpuBeeHa B Tabnuiie 14. B TeueHune cemecTpa MOXET HCIIOIb30BATHCS
100-0ayutbHast ~ mKajma  MOXYJIBHO-DEHTHHIOBOM  CHCTEMBl ~ YHHMBEPCHTETa,  IpaBHia
HCTIONB30BaHUSI KOTOPOH, YCTQHOBJIEHBI COOTBETCTBYIOIIMM JIOKAIBHBIM HOPMATHBHBIM aKTOM
I'VAIL
Ta6auua 14 —Kpurepru oueHKH ypoBHs CHOPMUPOBAHHOCTH KOMIICTCHIIMI

Ol1eHKa KOMIICTCHIMU

XapaxTeprcTHKa CHOPMUPOBAHHBIX KOMITETEHIIMH
S-0arutbHas KA P bop

— oOyuaroruiicst rTyGOKO U BCECTOPOHHE YCBOWJI IPOTPaMMHBII MaTepHa;

— YBEPEHHO, JIOTHYHO, MOCJIEI0BATEILHO M TPAMOTHO €T0 U3JIaracrT;

— ONMUpasCh HAa 3HAHUS OCHOBHOW M JONOJHMUTENBHOW JMTEPaTyphl, TECHO
«OTIINYHO» NPUBS3BIBACT ~ YCBOCHHBIC  HAy4YHBIC  MOJIOXKEHUS C  TPAKTUYECKOM
«3a4TCHO» JACATCIbHOCTHIO HAIIPABJICHHUSA,

— yMeno 000CHOBBIBAET U apryMEHTUPYET BBIIBUTACMbIC UM HJICH;

— JIeJaeT BBIBOJIBI U 000O0IIICHUS;

— CBOOOIHO BJI3JICET CHCTEMOM CIEIMAIM3UPOBAHHBIX TIOHSTHH.

Ne n/n Iepeuens BompocoB (3a1a4) Ul 9K3aMeHa

1 DneMeHTapHbIe TpeoOpa3oBaHus H300paKEHHUH.

2 CoBMelIeHHE AIIEMEHTapHbIX MPeoOpa30BaHUi H300paKEHHH.

3 TpexmepHnsle n300paxenus. IlepcnekTHBHOE IPeoOpa3oBaHUE TPEXMEPHBIX
U300paKeHHN.

4 dopManbHOe 33aHKe ATTOPUTMA yIAICHHS] HeBUTUMBIX THHUH. TecTs
TMPUHAIJIIC)KHOCTH, BUAUMOCTH U FJTy6I/lHI)I.

5 Ipencrasnenue TOBOPOTA, MACIITAOUPOBAHUS, CIBUTA U NIEPCIICKTHBBI C IIOMOLIBIO
Matpuis pazmepom (3 x 3).

6 Ipencrasnenue TOBOPOTA, MACIITAOUPOBAHUS, CIBUTA U NMEPCIICKTHBEI C IIOMOLIBIO
MaTpHIbl pazmepoM (4 x 4).

7 MeTos IPHOPUTETOB (AIFOPUTM XyTOXKHUKA)

8 AnroputMm PoGepTca.

9 AnropuT™ cKaHHpYIoIeH npsMoil Y oTKHHCA.

10 Bnok cxema anropurma BapHoka.

11 Anroput™ Baproka. biioku npocMoTpa u puHSTHSI peIIeHuUsI.

12 ANropuT™, HCTIONB3YIONIHIA Z-0ydep.

13 ANTopuT™M Hepapxuueckoro z-oydepa.

14 Aunroput™ Bpesenxema juis BOCIIpON3BeICHHs U300paXKeH sl IPSIMOM.

15 Anroput™ Bpesenxema s reHeparuu OKpy>KHOCTH.

16 Toctpoenue kpuBbix besbe

Bomnpocs! (3agaun) puist 3auera / audd. 3adera npeacTaBieHsl B Tabnuie 16.
Tabmuua 16 — Borpocs! (3aaun) aist 3auera / mudd. 3auera
Ne n/n [epeuenp Bonpocos (3aaa4) aust 3a4era / iudd. 3auera

Y4eOHBIM IUTAHOM HE NMPEAYCMOTPEHO

Ilepeuenp TeM Ui KypCOBOTO IPOCKTUPOBAHMS/BBIIOIHEHHUS KypCOBOH paboThI
npejacTaBiceHsl B Tabuie 17.




Ta6auua 17 — IlepedeHb TeM sl KypCOBOTO NPOSKTUPOBAHUS/BBIIIOJIHEHHUS KYPCOBOW pabOThI

Ne /i IIpuMepHBIii epedeHb TeM ISl KypcOBOTO MPOSKTUPOBAHUSI/BBIIOIHEHHS KYPCOBOIA
B paboTsI
AJITOPUTM
MHo:xkecTBO P
yaajdeHust
MHOIOrPaHHUKOB
. HEBUIUMBIX AJITOPUTM NOCTPOEHHUS TEHH
NMPOCTPAHCTBEHHOI o
JIMHMIA 1
CIEeHbI .
NoBepPXHOCTEMH
JlBa ky6a Asroputm ToctpoeHue «Ha 3eMJIK0» (MCTOYHHK CBETa
Baphoka Ha KOHEYHOM PacCTOSHUM)
TpeyroiibHast Asnroputm ToctpoeHue «Ha 3eMJIK0» (MCTOYHHK CBETa
nmUupaMusia U Kyo PobGeprca B OECKOHEYHOCTH)
[Mapannenenumnesn u Asnroputm ToctpoeHue «Ha 3eMJIK0» (MCTOYHHK CBETa
Ky0 «XYJOKHHUKA» B OECKOHEYHOCTH)
JlBe Asroputm CoBMelleHHas POLIEAYpa yIaICHUs
YCTBIPEXYTOJIbHBIC YortkuHca HEBUIHNMBIX HOBCpXHOCTC]‘;I U ITIOCTPOCHUA
TTHPAMUJIBI TEHEH B aITOPUTME TIOCTPOYHOTO
CKaHMPOBaHHUS Y OTKHHCA
Ky6 u Anroput™ Z- ITocTpoenne «Ha 3eMIiIi0» (MCTOYHHK CBETa
YeThIPEXyToJbHas Oydepa Ha KOHEYHOM PaCcCTOSTHUM)
Mpamuia

Bompockl [uisi TPOBEACHHS MPOMEXYTOYHOIH arTecTalid B BHAC TECTHPOBAHHS
npeJicTaBiIeHbl B Tadnuie 18.

Tabnuua 18 — [IpumepHsIii nepedyeHb BOIIPOCOB ISl TECTOB

Ne /it [IpuMepHbIii IepedeHb BONPOCOB ISl TECTOB

IlepedeHb TeM KOHTPOJBHBIX PabOT MO AMCLMIUIMHE OOYYaroUIMXCs 3a04HON (HOPMBI
00y4eHus, npecTaBIeHs! B Tabuume 19.

Tabnuua 19 — [lepeueHb KOHTPOIBHBIX PAOOT

Ne o/ IlepeueHb KOHTPOJIBHBIX PadOT

He npeaycmoTpeHo

10.4. Meroauyeckue  Marepuajbl,  ONPEACISAIOIIME  HPOLEIYPhl  OLICHUBAHHUS
WH/IMKaTOpPOB, XapakKTEPHU3YIONIMX JTambl (OPMUPOBAHHMS KOMIICTEHIMH, CcoIepkarcsi B
JIOKAJIbHBIX HOPMAaTHBHBIX akTax [ YAII, permaMeHTHPYIOMMX TOPSIOK H MPOLEeIypy
MIPOBEJCHHUS TEKYILEro KOHTPOJISI yCIIEBAEMOCTH M IIPOMEKYTOYHOW aTTECTallMK 00Y4arOIINXCs
I'YAIL

11. Meroauueckue YyKaszaHus 11 o6yqa}omnxc;{ 110 OCBOCHHUIO JUCIHUITIIMHBI

11.1. Meroguueckue yka3zaHusi Jjisi OOy4arOUIMXCS MO OCBOCHHIO JIEKIIHOHHOTO
MaTepuana

OCHOBHOE Ha3HAYCHHE JIEKI[MOHHOTO Marepuaia — JIOTMYECKH CTPOWHOE, CHCTEMHOE,
riyOokoe M SICHOe H3JI0KeHHe yueOHoro marepuana. Ha3zHaueHue COBpEMEHHOH JEKIMU B
paMKax JUCHUIUIMHBI HE B TOM, YTOOBI ITOJYYHUTh BCIO MH(OpMALUIO IO TeME, & B OCBOCHHUHU
(GyHIaMEHTANBHBIX HpPO0JEeM AMCLMIUIMHBL, METOAOB HAy4HOrO IIO3HAHUS, HOBEHIINX
JOCTWKEHHH Hay4HOW MbICIU. B yueOHOM mporecce JIEKIHs BBITOJIHIET METOJI0JIOTHYECKYIO,
OpraHu3alHOHHYI0 U HH(OPMaUMOHHYI0 QyHKIMH. JIeKIHs packpblBaeT MOHITUIHBINA armmapaT
KOHKPETHOIH 00nacTu 3HaHus, e€ NpoOieMbl, JaeT LEJbHOE MPEACTaBICHHE O ANUCLUILUIMHE,
MTOKa3bIBAET B3aUMOCBSI3b C JPYTHMMHU JUCLHUIIMHAMU.

[lnaHupyeMble pe3yibTaThl OPH OCBOCHUH 00YYAIONMMHKCS JICKIIMOHHOTO MaTepHaa;

— TMOJyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHHUH, YPOBEHb
KOTOPBIX OTIPEEeNSIeTCs eJIeBON YCTAHOBKOM K KaXI0H KOHKPETHOU TeMe;

— TOJy4YeHHE OIbITa TBOPUECKON pabOThl COBMECTHO C IPEIIOAaBATEIIEM;

— pasBuTHe  OPO(GECCHOHATIBHO-ICIOBBIX  KAuecTB, JIIOOBM K  NPEAMETYy H
CaMOCTOSTEIBHOTO TBOPUYECKOTO MBILIICHHSI.

— TOsBJICHHE HEOOXOJMMOTr0 HHTEpeca, HEOOXOAUMOTO JIsl CAMOCTOSITEIILHOM PaboThI;

— T[OJydYeHHE 3HAaHMH O COBPEMEHHOM YPOBHE pa3BUTHSI HAYKH M TEXHHUKH H O
MPOTHO3€ UX Pa3BUTHS Ha OJIDKaiIINe To/pbl;

— HAYYUThCS METOIMYECKH 00pabaThiBaTh MaTepuai (BBIACIATH IJIABHBIC MBICIH H
MOJIOXKEHMS, TIPUXOJMTh K KOHKPETHBIM  BBIBOAM, MOBTOPATH MX B  Pa3jIMYHBIX
(hopMynupoBKax);

—  TMOJy4YeHHE TOYHOT'O TOHUMAHHS BCEX HEOOXOMMBIX TSPMUHOB U MOHSTHIA.

JIeKMOHHBI  MaTepuall MOXET CONPOBOXKIATHCSA AEMOHCTpalMei ciaiiioB U
UCIIONB30BAHUEM  pa3JaTOYHOrO MaTepHana MpU INPOBEAECHHH KOPOTKHX AMCKYCCHH 00
0COOEHHOCTSX IIPUMEHEHHS OTCIbHBIX TEMATHK 110 JTUCLHILTHHE.

11.2. Meroauueckue ykasaHusl Uit OOy4arOLIMXCS IO BBIMOJHEHUIO J1a00paTOPHBIX
pabot

B xone BhIMONHEHHS 1a0OpaTOPHBIX pabOT OOydYarOIIMiiCS [TODKCH YIIyOuTh W
3aKpeNuTh 3HAHUS, MPAKTHYECKHE HABBIKH, OBJAIETh COBPEMEHHONW METOMMKOH M TEXHHKOM
IKCIIEPUMEHTa B COOTBETCTBUHM C KBAIH(HMKAIMOHHON XapaKTEPUCTUKOH 00ydaromerocs.
BeinosiHeHue 1adopaTopHbIX pabOT COCTOMT U3 IKCIEPUMEHTAIBHO-IPAKTHYECKOM, pacueTHo-
AHAINTHYECKON YacTeil U KOHTPOJIbHBIX MEPOIPHUSITHH.

BeinonHenue 1a00paTopHBIX PabOT 00ydarOUIMMCS SIBISIETCS HEOTHEMIICMOW YacCThiO
N3Y4YeHHS] JAUCLUIUIMHBI, ONpeNeiseMOd ydyeOHbIM IJIAaHOM, W OTHOCHTCS K CpEICTBaM,
00eCIIeYNBAIOIINM PEIICHHE CISAYIOIMX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— mnpuoOpeTeHHe HAaBBIKOB HCCJIEIOBAaHHUS IPOLIECCOB, SBICHUH W  OOBEKTOB,
N3y4aeMbIX B paMKax JAQHHOI AMCLUIIINHEL

— 3aKpeIUICHHE, Pa3BUTHE M [ETalM3allys TCOPETHYCCKHX 3HAHWH, MOJYYCHHBIX Ha
JICKLHSAX;

— MOJyYeHHE HOBOW MH(OPMAIMH MO0 U3yIaeMON JUCIHUILIHHE;

— mnpuoOpereHHe  HABBIKOB  CaMOCTOSTENBHOW  paboTel ¢ J1abopaTOpHBIM
obopysoBaHueM 1 IpubOpaMu.

11.3. Meronuveckne ykazaHus Ui OOYYAIONIMXCS 10 TIPOXOXICHUIO KypCOBOTO
MIPOCKTUPOBAHHS/BBIMIOJIHEHHS KYPCOBOI pabOThI

KypcoBoii mpoekT/ paboTa IpOBOAMUTCS C IENbI0 GOPMUPOBAHHS Y 00YYAIOIIUXCS OTBITA
KOMIUIEKCHOTO PEUICHHS KOHKPETHBIX 3a/a4 MPO(pEeCCHOHATBHOMN ESITEIbHOCTH.

KypcoBoii npoexT/ paboTa mo3BosseT 00yJarueMycs:

— CHCTEeMaTH3MPOBAaTh M  3aKPENUTh I[OJYYCHHbIE TEOPETUYECKHE 3HAHUS U
MPaKTHYECKUEe YMEHUS 10 MPOPECCHOHANBHBIM Y4EOHBIM JAWUCUMIUIMHAM M MOAYJSIM B
COOTBETCTBUH C TPEOOBAHUSAMHU K YPOBHIO MOATOTOBKH, YCTAHOBICHHBIMH ITPOTPAMMOi yueOHO#
JUCLUMIUIMHBI, [POrPaMMOil  TOATOTOBKM  CIHELHUAIMCTa  COOTBETCTBYIOLIETO  YPOBHS,
KBaTM(UKALNY,

— NPUMEHHTH MOJIyYCHHBIC 3HAHUS, YMEHHS M TPAKTHYCCKHH OINBIT IMPH PELICHUH
KOMIUICKCHBIX 33/1a4, B COOTBETCTBHU C OCHOBHBIMH BHJIaMHU IPO(ECCUOHATBHOM JeATEIbHOCTH
10 HAIIPABJICHHIO/ CTIEUATbHOCTH/ TIPOrpaMMe;

— yriyOHTh TEOPETHUYECKUE 3HAHHS B COOTBETCTBUH C 33JAHHOHN TEMOIA;

— cdopMUpOBaTh YMEHHUsS TMPHUMCHATh TEOPETUYECKHE 3HAHWS TIPH  PEIICHUU
HECTaHJapTHBIX 337134,



— OpuoOpecTH ONBIT AHAIUTHYECKOW, pAcu€THOH, KOHCTPYKTOPCKOW paboThl U
c(hOopMHPOBATH COOTBETCTBYIOIINE YMEHUS;

— cdopMupoBaTh yMEHHS pAOOTHI CO CICLHMAIBHON JIMTEPATypod, CHpPaBOYHOM,
HOPMAaTHBHOI! U IPABOBOM TOKyMEHTAIMEH M HHBIMH HH()OPMAILIMOHHBIMH HCTOYHUKAMHY;

— chopmupoBath yMeHHs (OpMYJIHPOBAThH JIOTMUYECKH OOOCHOBAHHBIC BBIBOJbI,
MPEUIOKEHHS U PEKOMEHAINY IO Pe3yJIbTaTaM BbIOIHEHHs paboThI;

—  pa3BUTH NPO(ECCHOHANBHYIO ITMCBMEHHYIO M YCTHYIO Pedb 00y4aromerocs;

— Pa3BUTh CHUCTEMHOE MBIIIICHHE, TBOPYECKYI0 WHHIMATHBY, CAaMOCTOSTEIBHOCTS,
OpraHM30BaHHOCTb M OTBETCTBEHHOCTDb 32 IPHHHUMAEMbIE PELLICHHS;

— c¢opMHpOBaTh HABBIKM IUIAHOMEPHOW pETYIApHOM pabOTHl HajJ pEHICHHEM
MOCTaBJICHHBIX 3a/1au.

11.4. Meroauueckue yka3aHusi uisi 00y4aroIMXCs 0 MPOX0XKICHUIO CaMOCTOSTEIBHOM
padoTsI

B x0/ie BBINOJIHEHUSI CAMOCTOSITENILHON pabOoThI, 00y4aroUMiicsi BBIIOIHSACT paboTy IO
3alaHUI0 M [IPU METOJUYECKOM PYKOBOJACTBE IpenojaBatess, HO 0e3 ero HemocpeiCTBEHHOTO
y4acTusl.

Jnst oOyuaromuxcst o 3a04HOM (hopMe OOyuUeHHs], caMOCTOsITeNIbHas padoTa MOXKeT
BKJIFOUATh B ce0sl KOHTPOJIBbHYIO padoTy.

B mporecce BBIMOJHEHHSI CaAMOCTOSTENBHOW paboThl, y oOydvaromerocs popMupyercs
Lesecoo0pasHoe IIIaHUpOBaHUE paboyero BpeMEHH, KOTOPOe MO3BOJISIET UM Pa3BHBATh YMEHUS
U HaBBbIKM B YCBOGHHM M CHCTEMATH3allMU MPUOOPETaeMbIX 3HAHUH, 0OECreyMBaeT BBICOKHUIA
YPOBEHb YCHEBAGMOCTH B MEpHOJ OOYYEHHS, MOMOTaeT MOJYYUTh HABBIKU IOBBILICHUS
MpoQeCcCHOHATBHOTO YPOBHSI.

MeroanueckuMu  MaTepualaMH, — HAnpapisIOIMMH  CaMOCTOSITENIbHYIO — paboTy
00y4arOIMXCSISBIISIOTCS:

—  y4eOHO-METOANYECKUI MaTepual o JUCIUILIHHE,

—  METOJMYECKHE YKa3aHHs [0 BBIMOJHEHUIO KOHTPOJBHBIX paboT (i 00ydarommxcst
0 3209HOU (popMe 00yUCHUs).

11.5. Meroauyeckue ykazaHus Juisi OOy4aroUmIMXCs IO TPOXOXKACHHIO TEKYIIEro
KOHTPOJISl yCHIEBAEMOCTH.

Texyuii KOHTPOJIb YCIEBAEMOCTH IMPEIyCMaTpUBAeT KOHTPOJb KauyecTBa 3HAHUUN
oOyJaronmxcs, OCyIIECTBIIIEMOr0 B TEUYCHNE CEMECTpa C IEIbI0 OLCHUBAHUS XO/a OCBOCHUS
JMCLIUTIINHBL.

11.6. Meroauueckue yka3aHust Uil OOYYAIOIIMXCSI 110 MPOXOXKICHUIO MPOMEKYTOYHOM
aTTECTAIMH.

IIpomexyTouHas  aTrectanus  OOYy4YalOIIMXCS  NpPEIyCMaTpUBAaET  OLICHUBAHUE
MIPOMEXYTOYHBIX U OKOHYATEIBHBIX PE3yJIbTATOB 00ydeHus mo auciuminHe. OHa BKIIOYAET B
ceost:

— D9K3aMeH — ¢opMa OICHKM 3HAHUI, MOJNyYCHHBIX OOY4YaloIIUMCS B Ipolecce
W3y4YeHUs] BCEH TUCLUILIMHBI WM €€ YacTH, HABBIKOB CAMOCTOSITEIBHON paboThI, CIOCOOHOCTH
MPUMEHSATh WX ISl PEIICHHUS] MPAKTHYECKUX 3a7ad. JK3aMeH, KaK MPaBWUIIO, MPOBOIUTCS B
MepHUoJ JK3aMEHAIMOHHOW CECCMM M 3aBEpIUAcTCs AaTTEeCTAlMOHHOW OLEHKOW «OTIMYHOY,
«XOPOILO», «YIOBICTBOPUTEIHLHOY, «HEYIOBICTBOPUTEIHLHOY.

— 3a4eT — 3T0 (hopMa OLEHKM 3HAHMH, MOJTYYEHHBIX OOYYAIOIIMMCS B XOZIE W3y4YCHUS
y4eOHON TUCLMILTHHBI B LIEJIOM MM TPOMEKYTOUYHAs (110 OKOHYaHHU CEMECTpa) OLCHKA 3HAHUI
00y4arOIMMCSI TI0 OTJCIBHBIM pa3fesaM IUCIHUIUIMHBI C aTTECTAMOHHOW OLIEHKOH «3a4TCHO»
WJIN «HE 3a4TCHOY.

— 1udepeHIUpoBaHHbId  3a4eT — 3T0 (opMa OLEHKH 3HAHWUH, MOJYYEHHBIX
o0y4aronmmMes Py U3YYCHUH JTUCLMIUIMHBI, TIPH BBIMOJIHEHUH KYPCOBBIX MPOSKTOB, KypPCOBBIX

pa60T, Hay4YHO-UCCIICN0BATCIIbCKUX pa60T 1 IIPOXOXKACHUH ITPAKTHK C aTTECTAIlMOHHOMN OIIEHKOU
COTJIIUYHO», «XOPOII0», KYAOBJICTBOPUTECIBHO», «HEYAOBICTBOPUTECIIBHO».



JIuct BHeceHHs n3MEHEHHH B pabouyt0 NPOrpaMMy JHCHUILIMHbL
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