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AHHOTaNINA

Hucummumna «KomnbroTepHast rpaduka» BXOIUT B 00pa3oBaTeIbHYIO MPOrpamMmy
BBICIIErO O0pa3oBaHMsi — TMporpaMMmy OakalaBpuaTa IO HAMpPaBJICHUIO MOATOTOBKH/
CIEUAIILHOCTH 09.03.01 «Mupopmaruka u BBIUYHCIIUTENbHAS TEXHUKa»
HanpaBlieHHOCTH/crienuanu3aun «lIporpamMmmHubie cucTeMbl aHainW3a, OOpadOTKU U Mepeaaydu
naHHbIX». JucnuminHa peanusyercs kadenpoit «Neldy.

JlucuuniuHa HauejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOINX KOMIETSHIIHNA:

YK-2 «CrocobeH ompenensTh Kpyr 3a/lad B paMKax MOCTaBICHHOW eI U BBIOMPATH
ONTHUMAJIbHBIE CIIOCOOBI MX PEIICHUs, UCXOAS U3 JEHCTBYIOIIMUX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPAHUYEHUID)

[1K-3 «CnocobeH pa3pabaTbiBaTh KOMIOHEHTHI CHCTEMHBIX IPOTPAMMHBIX MPOJTYKTOB

CopnepxaHue JUCIUIUIMHBI OXBAThIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C TEOPETUUECKUMU
3HAHUSAMU U IPUOOpPETEHHEM MTPAKTUYECKIX HABBIKOB B BOIIPOCaxX pa3pabOTKU U peaan3aluu
QITOPUTMOB NMPE0Opa30BaHUs U300PAKEHHH TUIOCKUX U MPOCTPAHCTBEHHBIX CIIEH U METOJIOB UX
BOCIIPOM3BEICHUSI.

[IperoaBanrie MUCHMIUIMHBI TPEIyCMAaTPUBACT ClieAyIomme (HOpMBI OpraHU3alUN
y4ueOHOro mporiecca: JEKLUH, J1adopaTopHble paboOThl, camocTosTeNlbHas paboTa CTyACHTa,
KOHCYJIbTaI1H.

[IporpaMMoii IUCHUIUIMHBI TPETYyCMOTPEHBbI CIEAYIOIIUE BUABI KOHTPOJS: TEKYIIMA
KOHTPOJIb yCIIEBAEMOCTH, MPOMEXKYTOUHAS arTecTanus B popme auddepeHnnpoBaHHOrO 3a4eTa
(3 cemectp).

OO6miast TpyJOEMKOCTh OCBOCHHS AUCIIUIUIMHBI COCTaBJISET 3 3a4eTHBIX eauHulbl, 108
4acoB.

SA3bIk 00yUeHUs 110 AUCIUTUIMHE «PYCCKUM»

1. TlepeuyeHs miaHUPyEMBIX pe3yIbTaTOB O0YUEHHUS MO TUCIUIUINHE

1.1. Ilenu npenogaBaHus JUCHUTLITAHBI

[lenpto mpenonaBaHus IUCHMILTUHBL SIBISETCS (QOpPMHUpPOBaHUE MPOPECCHOHATBHON
MOJITOTOBKH CTYJICHTOB B 00JacTé 0a30BbIX QJITOPUTMOB BOCIIPOM3BEICHUS U MPEoOpa3oBaHUs
M300paKeHUIA. OcHOBHOE BHHMMaHHME TIPU OTOM YJIeIseTcs BOIpOcaM OpraHu3aluu
CTPYKTYPHOTO M300paKEHHS, aJrOpUTMaM yAAJCHHUS HEBUIUMBIX JUHUHA M TOBEPXHOCTEH s
peayiv3aliyi PeaTuCTHUECKUX H300paKeHUll, a Takke METOoJaM BOCIPOU3BENECHUS KPHUBBIX U
MOBEPXHOCTEH MPOU3BOIBHOTO BHJA. B 061acT BOCIUTAHUS JIMYHOCTH LENBIO TOATOTOBKU IO
JAaHHOW AMCUHUILIMHE sBIsETCS (OPMUPOBAHUE COLMATIBHO-TUYHOCTHBIX U OOLIEKYJIbTYpPHBIX
KOMIIETEHIMH, HEOOXOAMMBIX pPa3pabdOTUYMKYy CHUCTEM KOMIIBIOTEPHOW TrpaduKH, TakuX Kak
L[eJIeyCTPEMIICHHOCTD, OpPraHU30BAHHOCTb, Tpyaoiooue, OTBETCTBEHHOCTb,
IpaX1aHCTBEHHOCTh, KOMMYHUKAaTUBHOCTb U JP.

1.2. JlucumruinHa  BXOAWT B COCTaB  4YacTH, (HOpPMHUPYEeMOH  y4aCTHUKAMH
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTeNIbHON MPOrpaMMbl BBICHIETO 00pa3oBaHus (nanee —
OI1 BO).

1.3. TlepeueHb IIIAaHUPYEMBIX PE3YIHTATOB OOYUYEHUS O JUCLUIUIMHE, COOTHECEHHBIX C
IUTaHUpyeMbIMH pe3yibTatamu ocBoeHust OI1 BO.

B pesynbrare m3ydyeHHs AUCHUIUTAHBI OOYYArOIIUICS JOJDKEH 00JIaaTh CIeIyIIUMU
KOMITETEHIMSIMH UM UX 4YacTsMHu. KOMIETeHIINN U MHAUKATOPBl UX JOCTH)KEHUS TPUBEJICHBI B
tabmure 1.

Tabnuna 1 — [lepeuens KOMOETEHIINH U UHAUKATOPOB UX JIOCTHKEHUS

Konn
Kareropus (rpymnma) Kon n HauMeHOBaHME HHIMKATOPA JOCTUKEHHUS
HauMEHOBaHUE
KOMIIETEHIINU KOMIETEHIINHU
KOMIIETEHIIUU

VK-2 Cnocobex
OIIpeNIeNIATh KPyT
3a/1a4 B paMKax
[IOCTaBJIEHHOW LIeJIN
U BbIOMpaTh
ONTUMAJIbHBIE

VK-2.3.3 3HaTh BO3MOXHOCTH U OIPaHUYEHUS
NPUMEHEHHSI UPPOBBIX HHCTPYMEHTOB ISt

YHuBepcanbHble pelIeHns TOCTaBIEHHBIX 3a7a4
CIOCOOBI NX
KOMIIETEHIINH VK-2.B.3 Bnaners HaBbIKaMH MCIIOIb30BaHUS
pelIeHns, UCXOAs U3 .
. UU(POBBIX CPEACTB ISl PEIICHUS TOCTABIEHHOM
NENCTBYIOINX
3a/1a4u
IIPaBOBBIX HOPM,
HMMEIOIUXCS
pecypcoB u
OTpaHUYECHUHU
I1K-3.3.1 3HaTh cTaHAAapTHl peanu3alnuu
MHTEP(ENCOB MOIKIIOYAEMBIX YCTPOHCTB,
TEXHOJIOTUH pa3pabOTKU U OTJIAJAKH CUCTEMHBIX
MIPOJYKTOB, KOHCTPYKLUHU PaCIPeeIeHHOIO U
MapajuIeIbHOTO POrPaMMHUPOBAHUS, IIPUHIUIIBI
I1K-3 Cnocoben P porp P > TTPHHI
OpraHM3aIMK U CXEMbI padOThI ONIEPALMOHHBIX
pa3pabaTbIBaTh
CUCTEM, IPUHIIMIIBI IOCTPOEHUS CETEBOIO
[IpodeccnonanbHbBIE | KOMITOHEHTHI .
B3alMO/JICHCTBHS
KOMIIETEHIINH CHUCTEMHBIX
IIK-3.Y.1 yMeTp NpUMEHSATH S3BIKH
MIPOrPaMMHBIX
MIPOrpaMMHUPOBAHUS HU3KOTO U BHICOKOTO YPOBHS,
IIPOIYKTOB

OCYILIECTBJISATh OTJIAJIKY TPOTPAMMHBIX MPOJTYKTOB
JUIS LI€JIeBOM OMEepallMOHHON CHCTEMBI, paboTaTh ¢
JIOKYMEHTalHUEN

TIK-3.B.1 BnaneTs HaBBLIKAMU HAITHCAHUS
HMCXOJHOTO KOJIa MPOTrPaMMHBIX MTPOAYKTOB IS




HCJICBBIX ONICPALMOHHBIX CUCTCM, BJIAACTh
TCXHOJIOTHUAMU pa3pa60T1<H " OTJIaAKHW CUCTEMHBIX
MMPOAYKTOB, HABbIKAMH PACIIPCACIICHHOI'O U

napajiCJIbHOI'0 MporpaMMHUpPOBaHs

Tewma 1.2. OcHOBHBIE HaNpaBJIEHUS N3yUEHUS U
UCCIIEI0OBAHMUS, CBA3aHHBIE C TEPMUHOM
"KommbloTepHas rpaduka’

2. Mecro aucuuruinael B cTpykType Ol

JucuumirHa MokeT 0a3upoBaThCsl HAa 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMUCS

IIpU U3YUYCHUU CIICAYIOINX JUCHUIIIINH:

— Maremaruka (AHaNUTHYECKAs TEOMETPUS U JIMHEHHas anredpa)

- HpOFpaMMI/IpOBaHI/IC Ha A3bIKaX BBICOKOI'O YPOBHA.

3HaHMs, TONyYEHHBIC TPU U3YYCHUW MaTepuaia MJaHHOW JUCUUIUIMHBI, UMEIOT KakK
CaMOCTOSITENIbHOE 3HAYCHHUE, TAK U MCIIOJIB3YIOTCS IPU U3YUSHHUH APYTUX JUCIUTUINH:

— AnropuTMbl 00paboTKH MUGPOBBIX JAHHBIX

— Hudposas 06paboTka CUTHAIOB B U300paKeH

3. OOBeM U TPYJI0EMKOCTb JUCIUILIAHBI

Janaple 00 o0meM oO0beMe TUCIUIUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI MO TUCHUIUIMHE (M pacipeieieHne 3TOW TPYJO0EMKOCTH IO CEMeCTpaMm) Mpe/ICTaBICHbBI B

Taduuue 2.

Tabmuna 2 — O0beM U TPYJAO0EMKOCTh AUCIUILIUHBI

pr,HOGMKOCTL 10

Bun yueGHOM paboThI Bcero cemecTpam
Ne3
1 2 3
Oowan mpyooemKocmo OUCUUNJIUHDL, 3/ 108 3/ 108
3E/ (1ac)
H3 nux uacoe npakmuueckoi n0020moeKu 17 17
Ayoumopnuvie 3auamus, BCETo yac. 68 68
B TOM YHCIIE:
nekiuu (JI), (dac) 34 34
npakTuueckue/ceMunapckue 3anarus  (I13),
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 34 34
KypcoBoii mpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (dac) 40 40
Buo npomescymounoit ammecmayuu: 3auet, | udd. Tndd. 3au
nudd. 3ager, sk3amen (3auer, Audd. 3a4, Ik3.) 3ad., T

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILIMHBI IO pa3jeiaM U BUIaM 3aHSITHIMA.
Pazensl, TeMBI TUCIUATIIMHBI U UX TPYJAO0EMKOCTh IPHUBEICHBI B TA0JIHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznen 2. DnemenTapHble Mpeodpa3zoBaHus
N300 pasKeHHIHA

15

Tewma 2.1. JIBymepHbIe H300pakeHHus U UX
peoOpa3oBaHus

Tema 2.2. TpexmepHble H300paKeHUS U UX
rpeoOpa3oBaHus

Pasnen 3. YVaaneHnue HEBUOAUMBIX JUHUIN U 3aTEHEHNE

19

Tema 3.1. dopmManbHOE 331aHNE ANTOPUTMA yJANEHUS
HEBUIUMBIX JHHUH U IOBEPXHOCTEH.

Tema 3.2. MeToa IpHOPHUTETOB (AJITOPUTM
XYIOKHHKA)

Tema 3.3. Anroputm PobGeprca.

Tewma 3.4. Anroputm Baphoxka.

Tewma 3.5. AnropuT™M CKaHUPYIOIIEH IPsIMON
YoTkuHCa.

Tema 3.6. Anroput™, UCTIONB3yIONIUH Z-0ydep.

Tema 3.7. AnroputM, uepapxudeckoro z-oydepa.

— (N N (NN N

[\ 2N NS 2 I O 2 I \O 2 I \O 2 B \O)

Tema 3.8. CpaBHUTENbHBIC XaPAKTEPUCTUKU
AJITOPUTMOB yAaJICHUSA HEBUAUMBIX JIMHUU U
[IOBEPXHOCTEH.

Paznen 4. Pasnoxenue B pacTp NpOCTEUIINX KPUBBIX.

Tewma 4.1. Anroputm bpeszenxema aiist reHepanun
OTpE3Ka IPSIMOIA.

Tema 4.2. Anroputm bpesenxema aiis reHepanuu
OKPY>KHOCTH.

Pazgen 5. MHTepnonauus v annmpoKCUMAaIsl KPUBBIX
1 IOBEPXHOCTEM.

Tema 5.1. MuaTeprnionupoBanue ¢ UCIOIb30BAHIEM
MHOTQYJICHOB.

Tema 5.2. Annpokcumariusi KpuBbIX MeTo10M besbe

Tema 5.3. IlocTpoeHne KPUBBIX IO TOYKAM C
MIOMOIIBIO CIUIAHHOB. B-CrutaiiHbI.
WHTepnonupoBaHue C HCHOIb30BaHUEM CIIJIAMHOB

Hroro B CCMECTpC:

34

34

40

Hroro

34

HpaKTI/IquKaﬂ IMOATOTOBKa  3aK/JIHO4YacTCsA

B

HEMMOCPCACTBCHHOM

oOy4JarolMMUCS  OMNpPENEJIeHHbIX  TPYAOBBIX  (DYHKUMH,  CBSI3aHHBIX

npoeccHoHaNbHOM IeATENbHOCTBIO.

4.2. CopnepxaHue pa3ieiioB U TEM JIEKIIMOHHBIX 3aHATHIA.
CopepxaHrie pa3JelioB U TeM JICKIIMOHHBIX 3aHATHI MPUBEACHO B TabmuIe 4.

Ta6Jmua 4 — CO,Z[Cp)KaHI/IC Pa3acIOB U TCM JICKOMOHHOTI'O ITUKJIA

BBIITOJTHCHHUHA

¢  Oynymei

Howmep paznena HasBanue u cogepkaHue pa3ziesioB U TEM JICKIMOHHBIX 3aHATHI

Pa3nensl, TeMBI JUCIIMITIINHBI Jlexunn | 113 (C3)) - JIP KITKP CP (uac)
’ (gac) (gac) (dac) (gac)
Cemectp 3
Pasnen 1. Beegenne 2
Tema 1.1. KomnsroTepHas rpaduka, reoMeTpuIecKoe 1 2
MOJIEJTMPOBAHNE U pEIIacMble UMU 331a4H

1.1 Kommneroreprnas  rpaduxa,

pfmaeMbIi€  HWMU  3ada4H.

reoOMCTPUICCKOC

OHpe]leJIeHI/Ie TMOHATHH HWHTCPAKTUBHASA MallWHHAasA

MOJCIUPOBAHUE U
BBenenne B mpoOiemaTtuky Kypca.

rpadpuka "




reoMeTpudeckoe  MozenmpoBanue. lLlemm W 3amaum  Kypcea.
PexkomeHayemast aurepaTtypa.

1.2

OCHOBHBIC HAIpPaBICHUS W3YyYCHHUS M HCCIENOBAHUS, CBA3aHHBIC C
TepMUHOM "KoMmbioTepHasi rpaduka’. Knaccudpukauus HaydHBIX U
TEXHUYECKUX HAampaBleHWH, OObEAMHEHHBIX OOMM TEPMHHOM
"koMmmbioTepHass Tpadumka'. O030p HampaBlIeHHH U3IyYEHUH W
UCCIIEIOBAaHUN OOBEKTOB, BXOASIINX B KOMIIETCHINIO KOMIBIOTEPHON
rpadyKH.

aHaJIM3a BBIYUCIUTEIBHON CJIOXKHOCTH U3YyUEHHBIX PaHEe ajJrOpUTMOB
yHaleHus] HEBUAWMBIX JIMHUA U moBepxHocTe. OOcyxkneHue
pe3yJIbTaTOB.

Pa3noxxenue B pacTp NpoCTENIINX KPUBBIX

DleMeHTapHBIC ITPeoOpa3oBaHus N300paKESHHUT.

2.1

JIBymMepHbIe n300paskeHuss U UX mpeoOpazoBanus. Onepaunuu CABHra,
[IOBOPOTA, MAacIUTAOMPOBAaHUS IJIS1 JBYMEPHBIX H300paKEHHH M HX
COBMEIIICHHE.

4.1

Anroput™m bpesenxema s reHepaunu otrpeska npsiMoil. IloctaHoBka
3amaun. [losicHeHMEe HETpHUBHANIBHOCTH pa3lOXKEHWs B pPacTp
MpOCTENIIE KpUBOM — OTpe3ka IpsMod JmHuUU. biok cxema
anroputMma. [lpumep paboTBl anropuTMma Ui KOHKPETHOTO OTpe3Ka
MPSAMOM.

2.2

TpexmepHbie N300pakeHus U UX npeodpazoBanus. Onepaniy CABUTA,
[I0BOPOTAa, MacIITaOMpPOBAaHUS IUISI TPEXMEPHBIX H300paKeHMH M HX
coBMerienue. [lepcrekTHBHOE H300pakKeHUE TPEXMEPHBIX OOBEKTOB.
OproroHanbHOE M LEHTpanbHOE IpoenupoBaHue. IIpencrasieHue
MOBOPOTAa, MAaCIITAOMPOBAHMSA, CIBUIA U IEPCIEKTHBBI C ITOMOILBIO
MaTpHULbl pazMepoM 4x4.

4.2

Anroputm bpesenxema 1yis reHepauuu OKpy:KHOCTH. IlocTaHOBKa
3amauyn. Cxema TOy4YeHHs] OKPY>KHOCTH Ha 0a3e OIHON BOCHEMOI ee
gacTu. bimok cxema amroputMa. [IpuMep paboOTHI anropuTMa ISt
reHepalny KOHKPETHON OKPY>KHOCTH.

WuTeprionsamus 1 anmpoKCUMAaIus KPUBBIX U TIOBEPXHOCTEN.

Y nanenne HEBUIUMBIX JIMHHAI U 3aTEHEHHE

3.1

dopmanbHOE 3aJaHHE AITOPUTMA YAAICHHS HEBUAUMBIX JIHHUH M
noBepxHocTeit.  OmpezeneHue KIacCcoB  O0OBEKTOB,  (hopmaabHO
3aJIaf0IINX AJITOPUTM YAAICHHUS HEBHIMMBIX JIHHUN M TTOBEPXHOCTEH.
OcHOBHBIC (YHKIIUH, UCTIOJb3yeMbIe B pabOTe airOPUTMOB yIAICHHS
HEBUIUMBIX JIUHUU U HOBCpXHOCTeI\/'I.

5.1

WnTepnonupoBanue ¢ HCIOIb30BaHUEM MHOrOwWIeHOB. OmpeneneHue
3a/lad  MHTepHosAuud M annpokcumanuu. lloaumHomsr Jlarpamxa.
[IpenmymiecTBa ¥ HEOOCTATKH KCIOJIB30BAHMS MOJIMHOMOB Jlarpamxka
JUIsL  pelieHds 3ajad  MHTepnosiuud. MHTepnonupoBaHHe C
HCIOJBb30BaHUEM KYCOYHO-HEIPEPHIBHBIX IOJIMHOMOB.

3.2

Meton mpuoputeToB (anroputM XxynokHuka). IloctaHoBKa 3amaum.
OrmpezeneHue OrpaHUYCHUA HCIONB30BaHUS anroputMa. biok cxema
anroputMma. [lpumep paboThl  anropuT™Ma ISl KOHKPETHOM
MPOCTPAHCTBEHHOM CLICHBI.

5.2

AnmnpokcuManus KpuBbIX MeroaoM besse. OmpezneneHue KpUBOM
besbe. BbIBOA OCHOBHBIX CBOMCTB KpUBBIX besbe. I'eoMerpuueckuit
aITOPUTM TIOCTPOCHHA KpUBBEIX besbe. IIpuMep mOCTpoeHHsS TOUKH,
yepe3 KOTOPYIO MPOXOAWT KpuBass bespe mpu 3agaHHOM MapaMmerpe
anropurma. IloBepxHoctu besbe U UX CBOMCTBA.

33

Anroputm PoGeptca. [TocranoBka 3agaun. OnpeieieHue orpaHuIeHU
UCIIOJNIb30BaHus anroputMa. biok cxema anroputMa. [Ipumep paGoTs
ITOPUTMA ISl KOHKPETHON NMPOCTPAHCTBEHHOM CLICHBI.

34

Anroputm Baphoka. IloctanoBka 3amgaun. OmnpeesneHue orpaHnYeHUH
UCTIONIb30BaHus anroputMma. biok cxema anroputma. Ilpumep paboTst
JIropuTMa JUIsl KOHKPETHON IIPOCTPAHCTBEHHOM CLIEHBI.

53

ITocTpoeHre KpUBBIX 1O TOYKAM C MOMOILBIO CIUIAHHOB. B-CrumaiHbL.
WntepnonupoBanue ¢ UCIONb30BaHUEM cIulaiiHOB. OrmpeneneHue
crutaitHa. Onpenenenue B-crutaiina. BeiBon ypaBHeHui, 3agaromux B-
cIUlaiiHel Hu3muMX creneHed. llonstue paBHOMepHOro B-crnaiina.
Hcnons3oBanue B-CruiailHOB Juisi pelieHUs 3aJaud WHTEPHOJISLUU.
IIpumep mnocTpoeHMs CIUIaiiHA, WMHTEPHOIMPYIOMErO  3aJ4aHHOE
MHOKECTBO TOYEK-OPHUEHTHPOB, C UCIIOIb30BaHNEM B KauecTBe Oasuca
PaBHOMEpPHBIX B-CIU1ailHOB 3a1aHHON CTENIEHHU.

3.5

Anroput™m ckaHupyomel npsmoi YorkuHca. IloctaHoBka 3amaym.
OrnpezaeneHue OrpaHUYCHUN HCIONB30BaHUS anropurMma. biok cxema
anroput™ma. [lpumep paboThl  anropuT™Ma ISl KOHKPETHOM
MPOCTPAHCTBEHHOM CLICHBI.

3.6

Anroput™m,  wucronedytouiuii  z-Oydep.  IlocraHoBka  3amaum.
Ormpesenenne OrpaHUYCHUA HCIIONB30BAaHUS anroputMa. biok cxema
anroputma. Ilpumep paboTel  anropuT™Ma AN KOHKPETHOH
MIPOCTPAHCTBEHHOM CIICHBI.

54

AnmnpoxkcuManus ¢ TOMOUIbIO CIUIAMHOB. AJITOPUTM IOJIYYEHUS
3Ha4YCHHI BceX B-CINTaliHOB /10 CTENEHHM m BKIIOYHUTEILHO B TOYKE X,
nexameil B uHTepBasie [Xi, xit+1]. Mcmonp3oBanne B-crumaitHOB st
peuieHust 3ajadd anmpokcumanuu. I[Ipumep mnocTpoeHust cmiaiiHa,
ANMPOKCUMUPYIOMIETO 33JaHHOE MHOXECTBO TOYEK-OPUEHTHUPOB, C
WCTIONIb30BAaHMEM B KadecTBe Oas3wca paBHOMEPHBIX B-crmaitHOB
3aJaHHON CTEIEHHU. Iloustue CIUIAMHOBBIX MTOBEPXHOCTEH.
OmpeneneHre HEOMHOPOAHBIX PpAllMOHAIBHBIX B-crtalHOB — wim
NURBS kpussix (NURBS - Non-Uniform Rational B-Splines).

3.7

Anroput™, uepapxuueckoro  z-Oydepa. TlocraHoBka  3aaaum.
OnpeneneHne OrpaHUYEHUI HMCIIOJIB30BaHUA alropurMa. biok cxema
anroput™ma. [lpumep paOoThl  anropuT™Ma ISl KOHKPETHOM
MPOCTPAHCTBEHHOU CIIEHBI.

3.8

CpaBHUTENBHBIE XaPAKTEPUCTUKU AJITOPUTMOB YJATICHUSI HEBUAUMBIX
TUHUNA W TIOBepXHOCTeH. OmpeneneHUe TOHATHS BBIYUCIUTEIBHON
CJIOKHOCTH anroputMa. BoljeneHune XapakTepUCTHK CPaBHUTEILHOTO

4.3. Tlpaktuueckue (CeMUHAPCKUE) 3aHATHS
TeMbI IPaKTHYECKHUX 3aHATUH M UX TPYTOEMKOCTh MPUBEICHBI B TAOIHIIC 5.

Ta6J'II/II_Ia 5— HpaKTI/ILIeCKI/Ie 3aHATUA U UX TPYAOCMKOCTDb

No
n/

TeMbl MPaKTUYECKUX
3aHATUU

N3 Hux No

®opmbl TpakTHUeCKuX | TpyJdoeMKOCThb, |MpaKTHUECKOH |pa3aena
3aHATHN (gac) MOATOTOBKH, |JIHUCIIUI

(dac) JIUHBI




Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.4. JlabopaTopHBbIEC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHHA U X TPYTOEMKOCTb IPUBEICHBI B Ta0IUIIE 6.

Tabmuna 6 — JlabopaTropHble 3aHATHS U UX TPYJI0OEMKOCTh

No TpynoemMKocTb,

W Haumenosanue nabopatopHbIx paboT

(uac)

N3 Hux
MPaAKTUYECKOU
MOATOTOBKH,
(dac)

Ne
paszena
JIACLIMIT

JINHBI

Cemectp 3

1 2 3

N3ydenue TeopeTnueckoro MaTepuaia 15 15
qucuuruael (TO)
Kypcosoe npoexkruposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[TonroToBka K TEKyIeMy KOHTPOJIIO 15 15
ycneBaemoctu (TKY)
Jlomamuee 3ampanue (/13)
Konrtponsnsie padbotsl 3a04ankoB (KP3)
[ToaroToBka K MpOMEKYTOUHOM 10 10
arrecrauuu (ITA)

Bcero: 40 40

1 | Peanm3amust mporpaMMbl HHTEPaKTHBHOTO
YIIPaBIECHUS OTPE3KOM B IByMEPHOM
MPOCTPaAHCTBE (CABUT, IOBOPOT,
MacCIITa0MPOBAHHKE).

6

2,3

2 | Peanmsanust mporpaMMbl HHTEPaKTHBHOTO
YIpaBJICHUS TUIOCKUM MHOTOYTOJIBHUKOM B
JIBYMEPHOM MPOCTPaHCTBE (CIBUT, IIOBOPOT,
MacIITa0MpPOBaHHE).

2,3

3 | Peanuzamnus nporpaMMbl HHTEPAKTHBHOTO
YIpaBIEHH INIOCKUM 3aKpalleHHBIM
MHOFOYFOH])HI/IKOM B ILBYMCpHOM HpOCTpaHCTBe
(cmBuT, TIOBOPOT, MacTaOMPOBAHUE), C
HCTIOJIb30BaHUEM BBIOPAHHOTO ANTOPHTMA
3aKPACKH.

2,3

Y4eOHO-MeTOIUYECKUE MaTepUasbl JUIsl CaMOCTOSTENIbHON paboThl 0OYyYaroIIMXCS yKa3aHbl B

5. TlepeyeHn y4eOHO-METOAMUECKOTO OOECTICUCHUS
JUISL CAMOCTOSITENIbHON pabOThl 00YYArOMIMXCS IO JUCIUILIUHE (MOIYIIIO)

I.I1. pazaenos 6-11.

6. IlepeueHb nMeyaTHBIX U NEKTPOHHBIX YUEOHBIX U3JaHUN
[lepeueHp nevyaTHbIX U 3JEKTPOHHBIX YU€OHBIX U3/IaHUN IPUBEIEH B Tadbaue 8.
Tabnuua 8— [lepeyeHb eYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AAHUMN

4 | Peanu3zanus nporpamMmsl HHTEPAKTUBHOIO
YIOPaBJICHUS OIHUM IIPOBOJIOYHBIM KapKacoM»
TPEXMEpPHOr0 MHOTOTpPaHHHKA B
MIPOCTPAHCTBEHHOM CIIEHE (CIBUT, TOBOPOT U
MacIuTaOUPOBAHUE 110 BCEM TPEM OCSM).

2,3

Mudp/
URL anpec

bubnuorpadudeckas ccpuika

Kom1uecTso 3x3eMILIsIpoB B
Oubmmorexe
(KpoMme BIIEKTPOHHBIX
AK3EMILISIPOB)

004.92 H65

Hukynun E. A. KoMmnbtoTrepHas reometpus u
ANTOPUTMBI MAIIMHHOW Tpaduku: yueOHOE
nocobue. - CI10.: BXB - ITerepOypr, 2005.

85

5 | Peanuzanus nmporpaMMbl HHTEPAKTUBHOTO
yIpaBIeHHUS OHUM TPEXMEPHBIM
MHOTOTPaHHUKOM B TIPOCTPAHCTBEHHOM ClieHE
(coBur, MOBOPOT U MaclITAOMPOBAHKE IO BCEM
TPEM OCSIM), C HCTIOJIb30BAaHUEM BBIOPAHHOTO
aNropuTMa 3aKpacky U yJaleHUs] HEBUIUMBIX
JIMHUU ¥ IOBEPXHOCTEM.

2,3

004.92(075)
159

ITopes B.H. Kommstorepras rpaduka: [yueOHoe
nocooue]. - CI16.: BXB - [TetepOypr, 2005.

108

513.67+681.3.01
P 60

Pomxepc /1. MatemaTuueckue OCHOBBI
MaIuHHOM rpaduku. - M.: Mup, 2001.

Bcero

34

004.421 P60

Pomxepc . ATropuTMHUYECKHE OCHOBBI
MammHHOM rpaduku = Procedural Elements for
Computer Graphics : Mmororpadus. - M.: Mup,
1989.

33

4.5. BeInonHeHne KypcoBOro NpoeKkTa/ KypcoBoi paboThl

VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

4.6. CamocrosaTenbHas paboTa 00y4aroUIXcs

Buapl camocTosiTenbHON paboThI B €€ TPYA0EMKOCTh MPUBEICHBI B TaOIHIIE 7.

Tabnuna 7 — Bunabl caMmocTosTenbHON pabOThI M €€ TPYA0EMKOCTh

Bcero,

Bun camocrositensHO# paboTh qac

Cemectp 3,
qac

I'onosanos H.H. 'eomerpuueckoe
MojienupoBanue. — M.: U3narensctBo dusnko-
MaTeMaTu4ecKoi urepatypsi, 2002.

ukun E.B., Ilnuc A.W. Kpussie u
MTOBEPXHOCTH Ha KPaHE KOMITBIOTEPa.
PykoBoaCcTBO 1O crutaiiHam JUIs I0JIb30BaTENEH.
M.: JIMAJIOT-MU DU, 1996.

Iukun E.B., bopeckoB A.B. Kommnsiorepras
rpa¢uka. [lonuronansusie Mmogenu. M.
JUAJIOT-MHU®U, 2000.

Makapenko B.H., JTlubposuu JI.B.
Kowmmerorepnas rpaduka. AIropuTMbI
peoOpa3oBaHus N300pAKEHUN: METOTUICCKHE

88




yKa3aHus K BBIIIOJHEHHUIO TaOOPAaTOPHBIX PadoT.
C.-Iletepb. roc. akaz. adpoKOCM.
npudopoctpoenus. - CI16.: PO I'AAIL 1993.

Komnsrotepnast mabopaTtopus

3 YuranpHbIHA 3a71 OMOINOTEKH

004.92 M15 Makapenko B. H. MaTemaTudeckue METOIbI U 65
ITOPUTMBI KOMITBIOTEPHOH rpaduku: yueOHoe
mocobwue. C.-Ilerep0. roc. yH-T a3pOKOCM.
npubopoctpoenus. - CI16.: FOY BITIO
"CIIoI'YAIT", 2010.

10. OueHouHsble CpeaCTBA s IPOBEACHUS IPOMEKYTOUHON aTTeCTallun
10.1. CocTtaB OLIEHOYHBIX CPEACTBIJISI MPOBEACHUS TPOMEKYTOUHOM aTTECTalUHU
oOyJaromuxcs 1Mo JUCHUIUTHHE TPUBEACH B Tabmuie 13.
Tabauma 13 — CoctaB OIIEHOYHBIX CPEACTB JUIsl POBEACHUS IPOMEXKYTOUHOM aTTecTalluu

7. IlepeueHb 3JIEKTPOHHBIX 00pPa30BaTENIBHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAMOHHON ceTn «IHTepHeT»
Ilepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(POPMALMOHHO-
TEJIEKOMMYHUKAIMOHHON ceTH «VIHTepHeT», HEOOXOOUMBIX JUIsl OCBOCHUS JUCLMILIMHBI
npuBezieH B Tabnuie 9.

Bua npomMeXyToO4HOM aTTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB

HuddepennmpoBannplii 3a4€T Cnucok BONPOCOB;

10.2. B kadecTBe KpHUTEpHUEB OIIGHKH YPOBHSA CGHOPMHUPOBAHHOCTH (OCBOCHHMS)
KOMITETEHITMI O0ydYaloNMMUCS MPUMEHSIETCS S-0ayThbHas IMIKaia ONEHKHA c(hOopMHpPOBAHHOCTH
KOMIIETEHIINH, KoTopas npuBeAeHa B Tabmuie 14. B TeueHne cemecTpa MOXKET HUCIOJIB30BATHCS
100-6annpHas  mKaja  MOAYJBHO-PEWTHHIOBOM  CHCTEMbl  YHHBEpPCUTETA,  IIpaBHIIa
WCIOJIb30BAaHUS KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
I'VAIL
Tabnuma 14 —Kputepuu olieHKH ypOoBHS C(hOPMUPOBAHHOCTH KOMIIETEHIIUI

Or1eHKa KOMITETEHITHHI

Xapakrepuctvka chOpMUPOBAHHBIX KOMIIETEHIIUN
5-0aiUIbHAas IIKaIa paKTep (bopvmp

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BaTEIBHBIX PECYypPcoB HH(OpPMAIMOHHO-
TEJEKOMMYHUKAMOHHOU cetu «MHTepHEeT»
URL anpec HanmenoBanue
e.lanbook.com/books/ DNeKTPOHHO-0MONNOTEYHAs CUCTEMA
www.gpntb.ru/ CocyaapcTBeHHAs NyOIMYHAS HAYIHO-TEXHHYECKass OHOIHOTEKA.
www.nlr.ru/ Poccuiickasi HauMOHaANIbHAsL OMOJIHOTEKA.
www.nns.ru/ HanmonanbsHast 3y1eKTpoHHas OMOIHOTeKa.
www.rsl.ru/ Poccwuiickast rocyaapcTBeHHas OHOIMOTeKa

8. IlepeueHb HHMOOPMAITOHHBIX TEXHOJIOTHI
8.1. IlepeyeHp mporpaMMHOTO OOECIIEYCHHUS, HCIIOJIB3YEMOT0 NpPH OCYIIECTBICHUU
00pa30BaTENILHOTO MPOIiecca M0 JUCIUIIIHHE.
[Tepeuenp nUCMONIB3yEeMOro MPOrpaMMHOTO OOecIieueH s peicTaBieH B Tadmuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHHS

Ne m/m HanmenoBanue

OO6yuaromuiics:

— r1y0OOKO ¥ BCECTOPOHHE YCBOWJI IIPOTPaMMHBINA MaTepua;

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO U TPAMOTHO €0 U3JIaraeT;

— OMUPasiCh HAa 3HAHMUSI OCHOBHOM W JIONMOJIHUTEIBHOW JUTEPaTypHI,
«OTIIMYHO» TECHO CBS3bIBAE€T YCBOCHHBIC HAYYHBIC IMOJIOKEHHS C MPAKTUYECKOU
«3a4TEHO» JIeATEILHOCTBIO HAIIPABJICHUS,

— yMeJ0 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTACMbBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— CBOOOJTHO BJIQ/ICET CUCTEMOM CIICIIUAIM3UPOBAHHBIX MIOHIATHH.

— npaBmIbHO BRINOJHUI 0T 90% 10 100% TecTOBBIX 3aaHui

He mpenycmorpeno

8.2. ITepeuenn MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITO0JIb3yEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoIiecca Mo AUCIUILTHHE

[lepeuens WCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTABICH B
Tadmmie 11.

Tabauna 11— IlepeueHb HHGPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

OO6yuaromuiics:

— TBEPJI0 YCBOWI MPOTPAMMHBIN MaTepuaj, rPaMOTHO | TO CYIIECTBY
U3JIaraeT ero, OMUpasich Ha 3HAHUS OCHOBHOM JTUTEPATYPHI;

— HE JIOMYCKAaeT CYIIECTBEHHBIX HETOYHOCTEM;

«XOPOLLIO» — YBSI3bIBAa€T YCBOCHHBIE 3HAHUS C TMPAKTHUYECKON eATeIbHOCTHIO
«3aUTEHO) HaTPABIICHUS;

— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIQJICET CHCTEMOH CIIeMaTN3NPOBAHHBIX TTOHSITHH.

— npaBWILHO BEITOIHWI OT 70% 10 89% TecTOBBIX 3aMaHuii .

He mpenycmorpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CocrtaB MaTepHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW ISl  OCYIIECTBIICHHS
00pa30BaTeNbpHOTO MpoIiecca Mo TUCIUILINHE, TIpecTaBleH B Tabmuiel 2.

Tabmmma 12 — CoctaB MaTepruaaIbHO-TEXHUUECKON 0a3bl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynutopun
/1 MaTepUaTbHO-TEXHUUECKOHN 0a3bl (TIpu HEOOXOMMOCTH )

— o0Oyyarouuiicss yCBOMJI TOJIBKO OCHOBHOW IPOrpaMMHBIA MaTepua,
[0 CYLIECTBY W3JIaraeT €ro, ONMpasChb Ha 3HAHUA TOJBKO OCHOBHOM

JTUTEPaTypHI;
— JIOIyCKaeT HeCYIIECTBEHHbIE OIIMOKN 1 HETOUHOCTH;
«yJOBJIETBOPUTENIBHOY» | — UCIIBITHIBAET 3aTPy/JHEHUS B MPAKTUYECKOM MPUMEHEHUU 3HAHUUN
«3aUTEHO» HATIPaBIICHUS;

— c1abo apryMeHTHPYeT HayuHbIE MOJI0KECHHUS,

— 3aTpyaHseTcs B (OPMYJIUPOBAHUHN BBHIBOJOB U 000OIICHUH;

— YaCTHUYHO BJIAJIEET CUCTEMOM CIEIIUATU3UPOBAHHBIX MOHATHH.
— NIPABHIILHO BBIMOMHUI OT 51% 710 69% TeCTOBBIX 3aJaHUil .

1 JlexinoHHas ay IUTOPUS

— oOyyaromuiics He YCBOMJ 3HAYUTEIBHOW 4YacTH IPOrPAMMHOTO
MarepHana;

— J0IIYyCKacT CYHICCTBCHHBIC OIITNOKH n HETOYHOCTH npu
PacCMOTPEHHH TPOOIEM B KOHKPETHOM HaIPaBIICHHH;

— MCHBITBHIBACT TPYAHOCTH B IPAKTUUECKOM NMPHUMEHEHUH 3HAHHIA;

«HEYOOBJICTBOPUTEIILHO»
«HEC 3a4YTCHO»




Or11eHKa KOMITETEHITUH

XapakreprcTrka chOpMUPOBAHHBIX KOMITETEHITUI
5-OayUIbHAs IKaIa P p (opmpo

\ He npenycmorpeno ‘

— HE MOJKET apryMEHTHPOBATh Hay4YHbIC MOJI0KEHHS;
— He (OPMYIHPYET BBIBOJAOB M 000OIIICHHIA.

o Kk
— IPaBUIILHO BBINOJHWI MeHee 51% TecTOBBIX 3aJaHUi .

[lepeueHp TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYAIOIIUXCS 3a09HON (POPMBI
oOyd4eHwus1, mpeIcTaBlIeHbI B Tadymie 19.

Tabnuna 19 — [lepeyeHb KOHTPOIBHBIX PadbOT

10.3. TunoBbie KOHTPOJIBHBIC 3a/IAHUS UM UHBIE MaTEPHUAIIbI.
Bomnpocs! (3amaun) nms sKk3ameHa npeicTaBiieHbl B Taduuie 15.

Tabmuma 15 — Borpocs! (3agaun) 115 2K3aMeHa

No i/t ITepevyeHb KOHTPOJIBHBIX Pa0bOT

He npenycmorpeHno

Ne /i [Tepeuyens BonmpocoB (3a1a4) 1S IK3aMeHa Ko
WHAUKATOpa
Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO
Bomnpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) ams 3adera / qudd. 3adera
Ne i/m [Tepeuens BompocoB (3aga4) ans 3a4dera / qudd. 3ayera Koz
WHAUKATOpa

1 DneMeHTapHbIe MPeo0pa30BaHuUs H300PAKESHHIM. VK-2.3.3
CoBMenieHne 3JIeMeHTapPHBIX MTPeodpa3oBaHi H300pakeHUH. VK-2.B.3

3 TpexmepHbie n3obpaxenus. [lepcnexTuBHOE IpeoOpa3oBaHme T1IK-3.3.1
TPEXMEPHBIX M300paKEeHHI. IIK-3.V.1

4 DopMabHOE 33JaHKUE AITOPUTMA YIAICHHUSI HEBUIMMBIX JIMHU. IK-3 B.1
TecTsl IpUHAUISKHOCTH, BUAUMOCTH M TITyOUHBI.

5 [IpencraBnenne NOBOpOTa, MAaCIITAOMPOBAHHUS, CIBATA H
MIEPCIEKTUBHI C TOMOIIBIO MaTPHIIBI pazMepoM (3 x 3).

6 [Ipencrasienue MOBOpOTa, MaCIITAOUPOBAHMSL, CIBUTA
MTePCIEKTHBEI C TTOMOIIBIO MATPHITHI pazMepoM (4 X 4).

7 Metoa MpHOPUTETOB (AJTOPUTM XYIAOKHHKA)

8 Adnroputm PoGeprca.

9 AJITOpUTM CKaHHUPYIOIIEH mpsAMoil Y OTKHHCA.

10 biok cxema anroputma BapHoxka.

11 AnroputMm BapHoka. biioku npocMoTpa ¥ IPUHSATUS PELLICHHUS.

12 AJNTOpPHUTM, HCHOJB3YIONIHH Z-0ydep.

13 AJITOpUTM HepapXrUIecKoro z-oydepa.

14 AnroputMm bpezenxema [t BOCTIpOU3BeIeHHs N300paKeHUs
OpsIMOH.

15 AnroputMm bpesenxema ajisl reHepaluuu OKPYKHOCTH.

16 [Toctpoenue kpuBbix besre

[lepeuens TeM AJIs BBIMTOIHEHUSI KYPCOBOTO MTPOEKTa/ KypCcOBOW pabOTHI MPEACTABICHBI B
Tabymue 17.
Tabnuna 17 — IlepeyeHb TeM Uit BRIOJHEHUS] KYPCOBOTO MPOEKTA / KYpCOBOM pabOThI

No 11/ [IpumepHBIii TepedeHb TEM JIJIsI BBITTOJTHEHHS KYPCOBOTO MPOEKTa/ KYPCOBOM
B paboThI

Y4eOHbIM MJIAHOM HE IPEAYCMOTPEHO

Bompocer 111 mpoBeneHHsT TPOMEXYTOYHOM aTTecTalii B BHJIE TECTUPOBAHUS
npecTaBICHbI B Ta0wuie 18.

Tabnuua 18 — IlpumepHbIii iepeueHb BOIIPOCOB JJIsi TECTOB

Kon

Ne n/m IIpuMepHBIii IepedeHs BOIIPOCOB ISl TECTOB
UHJUKATOpa

10.4. Metonuyeckue  MmaTepuaibl,  ONPEACNAIOIIME  IPOLENYphl  OLEHUBAHUSA
MH/AMKATOPOB, XapaKTepU3YIOLIMX HSTanbl (HOPMUPOBAHMS KOMIIETEHLUH, COAEp)KaTcs B
JOK&IbHBIX HOpPMaTuUBHbIX akTax ['YAII, pernameHTHpyOIMX MOPAJOK U HPOLEAYPY
IIPOBE/ICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluy 00ydyaroluxcs
I'VAIL

11. MGTOI[I/IIICCKI/IC YKa3zaHus IJ1sd 06yqa}01unxc;1 110 OCBOCHHIO JUCHUITJIMHBI

11.1. Meronuyeckue yKazaHus M OOy4yalOUIMXCA IO OCBOCHHUIO JIEKIIMOHHOTO
Marepuaia

OcHOBHOE Ha3HA4YCHUE JICKIIMOHHOTO MaTepuajga — JIOTUYECKH CTPOWHOE, CHCTEMHOE,
rIy0OKoe W SICHOE W3JIOKEHUE ydeOHOro marepuayiia. HasHaueHWE COBPEMEHHOW JICKIMH B
paMKax AUCIUILIMHBI HE B TOM, YTOOBI IMOJYYUTh BCHO MH(POPMAILHMIO IO TEME, a B OCBOCHUU
(byHIaMEHTANBHBIX TPOOJEM JUCIHIUIMHBI, METOJOB HAYYHOTO IIO3HAHUS, HOBEHIIMX
JTOCTH)KCHHH HAay4YHOW MBICIIM. B yueOHOM mporiecce JICKIUs BBIMOIHSIECT METOIOJIOTHYCCKYIO,
OpraHHU3aIMOHHYI0 U MHPOPMAIMOHHYIO (GYyHKIWHU. JIeKus pacKpbIBaeT MOHITHIHBIN ammapaT
KOHKPETHOW 00JIacTh 3HaHUs, €€ MpoOJeMbl, JaeT IENbHOE MPEJCTaBICHUE O JUCIMIUINHE,
MOKA3bIBACT B3aUMOCBS3b C IPYTUMU JUCIUTUTMHAMMU.

[InanupyeMble pe3yJbTaThl IPH OCBOCHUHU 00YYAIOIIMMUCS JEKIMOHHOIO MaTepHaa;

— TOJy4YeHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUH, YpPOBEHBb
KOTOPBIX OIPEAEISIETCS LEJIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TEME;

— TIOJIyYEHHE OIbITa TBOPUECKOM pabOTHl COBMECTHO C MPEIoAaBaTeIeM;

— pasBuTHEe Mpo(decCHOHANBbHO-IEIOBBIX  KauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOATEIILHOTO TBOPYECKOTO MBIIIJICHUSI.

— TIOSIBJIEHWE HEOOXOAMMOTro HHTEpeca, HE0OXOAMMOTO JIJIsi CAMOCTOSTEIILHON PaboThI;

— TIOJIydeHUE 3HAHUW O COBPEMEHHOM YPOBHE pPa3BUTHS HAYKHM W TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHI HA ONIMKAMIINE TOIbL;

— HAY4YUTHCS METOAMYECKH 00padaThiBaTh MaTepuan (BBIACNIATH TJIaBHBIE MBICTH U
MOJIOKEHHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJIAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
(bopMyIHpOBKax);

— TOJy4YeHHe TOYHOTO MOHMMaHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JIeKMOHHBIA  MaTepuall MOXET COMNPOBOXKIATHCSA JIEMOHCTpauued ClIaigoB U
WCIOJIb30BaHUEM pa3/laTOYHOTO MaTepuaja TMpU MPOBEACHUU KOPOTKUX OHUCKYycCUH 00
0COOEHHOCTSIX MPUMEHEHHS OT/IEIBHBIX TEMATHK 10 JUCITUTIIHHE.

11.2. Metonuueckne yka3zaHus sl O0yJaroIIUXCsl 0 Y9aCTUIO B CEMUHApax
Y4eOHBIM IIAHOM HE TIPEyCMOTPEHO.

11.3. Meronuyeckue ykazaHus s OOYyYarOIIUXCS MO MPOXOXKICHHUIO MPAKTHYECKHX
3aHATUU
Y4eOHBIM IIAHOM HE TIPEyCMOTPEHO.




11.4. Metonuueckne yKazaHusl Jii OOYYarOMIMXCS TO BBIMOJHEHUIO JIA00PATOPHBIX
pabor

B xone BbImonHeHUs 1a0OpaTOPHBIX paboT oOydaroluics MAOKEH YIIIyOUTh U
3aKpENUTh 3HAHUSA, NMPAKTUYECKUE HABBIKH, OBJIAJIETh COBPEMEHHOW METOJIMKONM M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaIM(PUKAMOHHON XapaKTEPUCTHKON 00ydaromerocs.
Brimonnenue madopaTopHbIX paboT COCTOUT M3 IKCHEPUMEHTAIBHO-TIPAKTHYECKOHM, pacueTHO-
AHAJIMTHYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BeimonHenue mabopaTopHbIX pabOT 00ydYaromUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3YYECHUS] JUCIUIUIMHBI, OMpeNesiseMoil y4eOHbIM IUIaHOM, M OTHOCUTCSI K CpEelICTBaM,
00ecIeurBaroIUM PEIICHHE CASAYIOMINX OCHOBHBIX 33/1a4 00y4aroIIerocs:

— npuoOpeTeHHue HaBBIKOB HCCIEIOBAaHUSA IMPOIECCOB, SIBICHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKaX JaHHOMW JUCIUIUIMHBL

— 3aKperuvieHUe, pa3BUTHE U JCTalIM3allds TEOPETHUUECKUX 3HAHUU, MOJYYCHHBIX Ha
JEKLHMSX;

— TOJy4YeHHe HOBOM MH(OpPMALMHU 110 U3yYaeMON JUCIHUILIUHE;

MPUOOPETEHNE HABBIKOB CAMOCTOSTEIIBHON PabOTHI C JIAOOpAaTOPHBIM 000PYIOBaHUEM U
puOOpaMHu.

11.5. Meronuueckue yka3aHus Ui 00y4JaroIiXcsl 110 BBITOJIHEHHIO KypCOBOTO MPOEKTa/
KypCOBOH pabOTHI
VY4eOHbIM MJIAHOM HE IPEIYCMOTPEHO.

11.6. Meroauyieckue yka3aHus sl OOYYarOUIUXCS 10 MPOXO0XKICHUIO CAMOCTOSITEIBHOMN
paboTsl

B Xo/1e BBITIOJIHEHUSI CaMOCTOSITEIBHON PabOThI, 0OYYAIOUIUIICS BBIOIHICT PabOTy IO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
YYaCTHSL.

s oOywarommxcsi 1Mo 3a09HON (opMe OOydCHHs, CaMOCTOsATEIbHAs padoTa MOXKET
BKJII0YATh B CE0s1 KOHTPOJIBHYIO paboTy.

B mporiecce BBITTOTHEHUSI CaMOCTOSITEILHOM paboOThI, y 00ydaromerocss GopMUpyeTCs
1enecoo0pa3Hoe IaHUPOBaHKUE PaboUero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHHS
N HAaBBIKM B YCBOCHHH W CHCTCMATHU3AlIUH HpI/IO6p€TaeMI)IX 3HaHI/II>’I, oOecrieunBaeT BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYEeHHs, TMOMOTaeT TMOJIYYUTh HABBIKM TOBBIIICHUS
po(hecCHOHATBHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJaronuxcs BISIOTCS:

—  y4eOHO-METOAMYECKUI MaTepHal Mo AUCIUILIMHE;

METOJIMYECKUE yKa3aHUs MO BHIMOJHEHHIO KOHTPOJBHBIX padoT (s 00y4aromuxcs mno
3a04HOM (hopMe 00yUdeHus).

11.7. Meronnueckue ykasaHusi s OOyyarolUMXcs [0 MPOXOXKJIEHUIO TEKYIIETo
KOHTPOJISI yCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBACT KOHTPOJIb KayecTBAa 3HAHUU
00yyaromuxcs, OCyIIECTBISEMOrO B TEUEHHUE CEMecTpa C IIeJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JTUCIUTUIAHBI.

11.8. Meronnyeckue ykazaHus Ui 0OydarOIIMXCs MO MPOXO0XKJIECHUIO MPOMEXYTOUHOU
aTTECTALIUH.

[IpomexyTounas  artectanus  OOydYalOIIMXCS — MpeAycMaTpUBaeT  OICHUBaHHE
IPOMEXYTOUHBIX U OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHUs no aucuuiuiiHe. OHa BKIIIOYAeT B
ceOst:

— 1uddepeHIMPOBaHHbBI 3aueT — 93T0 (¢GopMa OLEHKM 3HAHHUH, MOJy4YeHHBIX
00yYaromuMcs IPH U3Y4YEHUH TUCHUIUIMHBL, TIPU BBIIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HayYHO-UCCIIEIOBATEILCKUX pabOT M MPOXOKACHUH NPAKTHK C aTTECTAIIMOHHON OLIEHKON
«OTIIMYHOY, «XOPOIIIOY, «yTOBIECTBOPUTEIHHOY, KHEYIOBICTBOPUTEIHHOM.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit




