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Kypc: 3, cemecTp : 6
P UN3NKO-TEXHNYECKNIA (haKyNbTeT,

CemecTp

No

Bup gesitenbHOCTU

6

1

Bcero 3a4eTHbIX efuHULY
(KpegmTOB)

Bcero yacos

144

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

75

Jlekymu, yac.

34

MpakTnyeckune 3aHATAA, Yac.

16

JTabopaTopHble 3aHATUSA, Yac.

16

N3 HUX B aKTUBHOI 1
WHTepaKTUBHO (hopMe, Yac.

36

N3 HKUX HpaKTquCKOIz
noAroToBkKu, 4Yac.

25

ATTECTauus, yac.

10

KOHcyﬂbTaLl,I/II/I, yac.

11

CawmocTosTenbHas paboTa, yac.

69

12

Buabl camocTosATeIbHOM paboThl
(KypcoBOI1 NPOEKT, KypcoBast
pa6ota, PI"3(P)/pechepar,
MOArOTOBKA K KOHTPO/IbHOI
paboTe)

KP KOHTp.

13

Bug atTectauum

Hosocnbupck 2022



Paboyas nporpammMa cocTas/ieHa Ha OCHOBaHMM PefepasibHOro rocyAapCcTBeHHOro 06pa3oBaTe/lbHOro
cTaHAapTa BbicLLero obpasoBaHus NO HanpasneHnio (cneyunanbHocTK): 12.03.03 ®OTOHMKa U
ONTONH(OpMAaTMKA

& OC BBefeH B aeincteume npmkasom Ne949 ot 19.09.2017 r. , pata ytepxaeHms: 09.10.2017 r.

MecTo AucuMNAKHbI B CTPYKTYpe yuebHOro nnaHa: biok 1, hopmmpyemas y4acTHMKaMi 06pa3oBaTe/lbHbIX
OTHOLLEHWIA, MO BbIGOPY CTyAeHTa

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENN BbINYCKHUKA MO HanpaBneHnIo
(cneumansHocTh): 12.03.03 POTOHMKA U ONTOMH(OPMATUKA

Pa6ouasi nporpamma o6cyxeHa Ha 3acefjaHnn Kagepsbl

OWuT, 31.08.2022

YTBepX/aeHa Ha CoBeTe PU3NKO-TEXHNYECKOTO (hakynbTeTa, NPoTokon Ne 6 ot 31.08.2022

3aBeaytoLumii Kadeapoii:
Nabycos B. A.

OTBETCTBEHHbI 32 06pa30BaTe/bHY0 NMPOrpamMmy:

npodeccop AybHuwes HO. H.



1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Mpynna
VHanKaTopbl JOCTVXXEHUSA KOMMNETEHLNIA
MpodeccroHabHbIe MK-1/MNMK Cnoco6eH K aHan13sy NocTaBNeHHOW 3afa4n UccnegoBaHuii B 061acTn (hOTOHNKY
KOMnNeTeHunn 1 ONTOMHGOPMATUKN
MK-1/IK. 2 Mpoun3BogMT aHan13 UCXOAHbLIX TPeboBaHWI K NapameTpam
pa3pabaTbiBaEMOro ONTUKO-3/IEKTPOHHOIO Nprbopa;
MpocheccuoHanbHble MK-2/TK CrnocobeH K pacyeTy, NPOeKTUPOBAHUIO U KOHCTPYMPOBAHMIO B COOTBETCTBUM C
KOMTMETEHLMM TEXHUYECKUM 3aaHMeM TUMOBbIX CUCTEM, MPMBOPOB, AeTasel 1 Y3/10B Ha
CXEMOTEXHUYECKOM U 31EMEHTHOM YPOBHSX
MK-2/TK. 4 Co3faeT TpexmepHble MoLenu paspabaTbiBaeMblX ONTUYECKUX,
ONTUKO-3M1EKTPOHHBIX, MEXaHUYECKMX 6/I0KOB, Y3/10B U fieTanei ¢ UCNob30BaHNEM
CWUCTEM aBTOMATU3NPOBAHHOIO NPOEKTUPOBAHNS

2. TpeboBaHna HI'TY K nnaHMpyemMbIM pesysibTataM 06y4YeHUs, COOTHECEHHBIM C
NHAMKATOPaMu LOCTKEHNS KOMMNETEHL I

Tabnuua 2.1

NHANKATOPbI AOCTUXKEHUS] KOMMETEHLIWIA

PesynbTaTbl 06yyeHns

dopMbl OpraHmnzaLmm
3aHATUN

IK-1/1IK. 2 IIpou3BoAuT aHAJIN3 MCXOAHBIX TPeGoBaHMIl K IapaMeTpaM
pa3padaTbIBaeMOro oNTHKO-3JIEKTPOHHOIO IpHOopa;

MMETb NpeacTaB/IEHNE O TEXHNYECKNX U aMMapaTHbIX CPEACTBAX FOJ'IOFpanVII/I

Nekuun; JlabopaTopHble paboThl;
CamocTosTenbHas paborta

MMETb NpeacTaB/IEHNE 06 OCHOBHbIX BmAax ronorpaMmm 1 nx Xxapaktepuctnkax,

JNekuun; CamoctonTe/lbHas paboTa|

3HaTb 6a30Bble ONPeAeneHns 1 NOHATUS, NPOGIEMATUKY LIM(POBOL
ronorpanyeckoii 3anmcun, XpaHeHns 1 NPeodbpa3oBaHmna ONTUYECKON MHGopMaLmK

Nekuyun; JlabopaTopHble paboThl;
CamocTosTensHas paboTa

YMETb OpPMEHTMPOBATLCS B 06/1aCTW LMGPOBOIA Foflorpadum 1 ronorpaguyeckoii
MHTEPQEPOMETPUN, NOMb30BATLCA CMELMANLHON NNTEpaTypoii B M3yyaemoii
npeamMeTHO obnactu

Nexumu; MNpaKTUYeCKme 3aHATUS;
JabopaTopHble paboThl;

3HaTb KPYyr 3afad, JOCTYMHbIX 415 PeLleHns CPeAcTBaMU KOMMbIOTEPHOI
ronorpaguu

Nexumu; MNpaKTUYeCKme 3aHATUS;
abopaTopHble paboThl;
CamocTosaTenbHas paboTa

YMeTb 060CHOBbIBATH OMTUMAaSIbHbI BapuaHT ONTUYECKON CXEMbl U BbIGOP
CPeACTB PeLleHNs KOHKPETHbIX 3a4ay;

Nekumu; MNpaKTUYeCKme 3aHATUS;
J1abopaTopHble paboThl;

IIK-2/1IK. 4 Co3naeT TpexMepHBbIe MO/IeJIH Pa3padaThIBaeMbIX ONTHYECKHX,
ONTHKO-)JICKTPOHHBIX, MEXaHMIeCKAX (JIOKOB, y3J0B H JeTaJei ¢
HCIO0JIb30BAHHEM CHCTEM aBTOMATH3MPOBAHHOIO POEKTHPOBAHHSI

MMETb NpeacTaB/iEHNE 06 UCTOUHMKAX UCKAKEHWIA, MOrpeLHOCTAX U cnocobax mx
KOMMeHCaynn,

Nekumu; MNpakTUYecKme 3aHATUS;
JabopaTopHble paboThl;
CamocTosTensHas paborta

MMETb NpefcTaBfieHne 06 OCHOBHbIX COCO6axX ronorpatuyuecKoli
MHTEP(HEPOMETPUN 1 UX BO3MOXKHOCTSAX,

Nekuyun; JlabopaTopHble paboThl;
CamocToaTenbHas paboTa

3HaTb METPONOTNYECKME BO3MOXHOCTM CNOCO6OB LMthpOBOI ronorpadmyeckoi
NHTepthepomeTpum,

Nekumu; MNpakTUYecKme 3aHATUS;
JlabopaTopHble paboTsl;
CamoctoaTesibHasa paboTa

0 NepcreKTVBax pasBUTUS METO/IO0B KOMMbLIOTEPHOI ronorpadum

Nekumu; MNpakTUYecKme 3aHATUS;
JlabopaTopHble paboTsl;
CamoctoaTesibHasa paboTa

3HaTb paLMOHabHbIe BapUaHTbl peLLEHNS Hanbonee XxapakTepHbIX NPo6IeMm.

Nekumm; MNpakTUYecKme 3aHATUS;
JlabopaTopHble paboTsl;
CamoctoaTesibHasa paboTa

YMETb Pean3oBbIBaTh 06pa6OTKY LM(POBLIX MHTEP(EPOrpaMM NPOrpamMMHbIMYA

cpeacreamm

Nekuyun; JlabopaTopHble paboThl;




YMeTb 3annCbiBaTb U 06pabaTbiBaTh PasHbIe TUMbI FOIOTPAMM Ha UMELLMXC B [Jlekuyu; MpakTUyecKme 3aHATHS;
pacnopsiKeHUM LIMAPOBbIX CUCTEMAX C NMPUMEHEHWEM Pa3HbIX UCTOUHUKOB Na6opaTopHble paboThl;
U3NyYeHus. CamocTosTenbHas paboTa

3. CoaepykaHue 1 CTPYKTypa ANCUMUN/NHBI

Tabnuua 3.1
N3 Hux B AKTUBHBIE NHankaTopsl
TeMbl neKumin Yacbl |hopme npakT. hopMbl, uac. | AOCTVIKEHMA YyebHasi AeATENbHOCTb
noar., yac. ' ' KOMMeTeHUMIA

CemecTp: 6

AnpakTnyeckas eguHuLa: Fonorpaduryeckas 3anncb 1 BOCNPOM3BeeHNEe MHopMaLMm

1. O630p Kypca. CBA3b Kypca C
ApyrMu 06LLUMKN 1
creuyasnbHbIMK
aucumnanHamu. Uctopums
OTKPbITWS MpUHUMNA
ronorpagpumn. Teopus
n3o6paxeHns Mabopa.
OCHOBHbIe npefcTaBeHnsa u
NOHATUA rofiorpaun n
KOrepeHTHON ONMTUKW.
MpHUMNbI 3anmcK 1 2 0 0
BOCCTAHOB/IEHMS OMTUYECKNX
ronorpamm. "onorpamma Kak
ANpakLMOHHasA peLueTKa.
CBolicTBa ONTUYECKMNX
ronorpaMm. ["onorpamma Kak
COBOKYMHOCTb
MUKPOM306paKeHNIA.
Mapannakc u rnybuHa
peskocTu. HdopmaLmoHHas
eMKOCTb.

MK-1/nK.2,

MK-2/MK.4 |/1EKUHA

AnpakTnyeckasi egMHMLA: Buapl ronorpaMm

2. [leAcTBMTENBHOE Y MHUMOE
n3o6paxeHne. OpTo- 1
NceBAOCKOMMYecKoe
n3o6paxeHwue. [Conorpammbl
®payHrogepa, PpeHens un
®dypbe. N'eomeTpua
OUPpaKLnmM perucTpupyemMbix
Ha ronorpamme ny4ykos.
JanbHAs 1 61KHAS 30Ha.
["onorpammel oceBble 1 B
CXOAALMXCA MyyKax. 4 0 0 MK-1/MK.2 |Jlekuus
HepoctaTku rabopoBoii
ronorpagpum. MpuHLMNbI
NPOCTPaHCTBEHHOIO
pasfeneHuns MyyKos.
"onorpagwms
CHOKYCMPOBaHHBIX
N306paxXeHNii. "ToHKMe" ©
06beMHbIe ronorpaMmbi.
AMMNANTYLHbIE N (ha30Bble
ronorpammbl.

AnaakTuyeckas earHuLa: AHaIn3 roforpaMm




3. OCHOBHbIe XapaKTePUCTUKK
ronorpamm u
BOCCTaHOB/IEHHbIX
N306paXKeHNIA.
[ndpakymnoHHas
3P(EKTUBHOCTD
TeopeTUYecKasn 1 peasbHas.
MonHoe nponyckaHue
rofiorpaMmbl. ApKOCTb 1
KOHTpacT
NHTepdepeHLMOHHBIX MOoJOC.
BuaHocTb nonoc. Ycnosus
3anucy. PakTopbl, BvaoLme
Ha BefIMYMHY BUAHOCTM nonoc.
PaspeLuaroLas crnocobHOCTb
ronorpammbl. CBsisb C
reoMeTpUyecKumMn
napameTpamu CXembl 3amnmncu.
MpogonbHoe 1 nonepeyHoe
yBennyeHune. MaclutabHble
NCKaXXEHWS N300padKEHNS.
VCTOYHWUKM UCKaXKEHWIA. YueT
1 BO3MOXHOCTb KOMMeHcaLun
NCKaXXeHWn. BoccTaHOB/EHNME
HENCKaXXEHHBIX
[eNCTBUTEIbHOIO ¥ MHUMOTO
N306paXKEHNIA.

MK-1/1K.2

Nekuwnsa

Anpaktuyeckas egmHuua: Te
ronorpagpuu

XHWKa 3arnmcu 1 BOCCTaHOB/IEHUA rosiorpamMmm. Jlasepbl ans

4. VICTOYHUKMK M3NTydeHnsa ons
ronorpaguun. XapakTepucTuku
CEPUIMHBIX U3AENNiA.
HenasepHble UICTOYHWUKN CBETA.
YCTaHOBKM AN 3arumcu n
BOCCTaHOB/IEHUS OMTUYECKUX
rosiorpamMm. OCHOBHbIE
Tpeb6oBaHusa. CTaHAaPTHbIV
OMTUYECKNIA KOMINJIEKT.
YHuBepcasibHble 1
creLuann3npoBaHHble
cucTemsl. Lingposble
YCTOWCTBA /15 perncrpaumm

MHTEP(EPEHLMOHHbBIX NOJIOC.

MK-1/TK.2,
MK-2/NK.4

Nekuus

AvpakTryeckas eanHmua: OCHOBHbIe NPYMEHEHMS rofiorpagpun




5. Fonorpadmueckune
OMTUYECKUNE 3IEMEHTHBI.
30HHasa NAacTUHKa.
"onorpaguyeckas Koppekums
ONTUYECKNX abeppaLuii.
"onorpagunueckune
3anomMmHaroLLme yCTPOICTBa.
OCHOBHbIe TUMbI:
orepaTuBHble, MaccoBble,
apXMBHble. PacyeT OCHOBHbIX
napameTpos 3Y.
306pasunTenbHas
ronorpagus. Monorpammel
MOHOXPOMHbIE U LBETHbIE.
Oc06eHHOCTY ronorpaMmel
Kak Npov3BefieHns NCKYCCTBa.
Conorpagunueckuii
KuHematorpad. Monorpagus B
pekname.
MynbTUNANLMPOBAHHbIE
ronorpammbl. PagyxHas
ronorpadgus. KonuposaHue
rosiorpamm.

MK-1/TK.2,
MK-2/NK.4

Nekumnsa

AnpakTuueckas earHuua: Lindposas ronorpaguyeckas MHTEPGepoMeTpus

6. MecTo undpoBoii
ronorpaguyeckon
NHTep(epoMETPUM B CUCTEME
METOL0B U3MepeHNs.
O6pasoBaHue
NHTEp(eporpaMmmeI.
MpenmyLlecTsa mMeToja.

MK-1/1NnK.2,
MK-2/NK.4

Nekumnsa

AnpakTuueckas earHunua: Lindgpposas ronorpacgums




7. MateMaTn4yeckoe onncaHue
[BYMepHOi1
AVNCKPETM3MPOBaHHO
rosiorpammbl. [MCKpPeTHbIN
BapuaHT nHTerpana dpeHens.
OueHka pa3mepoB nukcena
BOCCTaHOB/IEHHOIO
N306paXXeHNAN 1 LONYCTUMBIX
3HAYEHUIA PacCTOSHNS
.BocTaHoB/eHe N306paxeHuii
Ha OCHOBe MeTOja CBEPTKM.
PacueTbl yri0BOro CrekTpa.
Mpsmoe 1 obpaTHoe
npeobpasoBaHnsa Pypbe.
MartemaTtunyeckoe
MOZe/IMpoBaHue npouecca
3anncy rofiorpaMmsI.
UucneHHble MeToAbl
(hopMmMpOoBaHUsA rofiorpaMm, B
TOM YmC/e B CTaHAAPTHbIX
nakeTax nporpamm.
NonyyeHne ronorpamm
NPOCTEALINX 0OBEKTOB THNA
TpaHcnapaHToB C 33ZaHHbIMM
napameTpamu un
ANPaKLNOHHBIMU
cBolicTBamun. PopMupoBaHmue
NHTEep(epeHLMOHHO
CTPYKTYpPb! (PU3NYECKMM
crocobom. MNepcnekTmBbl
pasBUTMS LMQpPOBOIA
ronorpacgun .6e3nnH30BbLIN
LMpPOBOIA ronorpaduyecKmii
MMKPOCKON.

MK-1/TK.2,
MK-2/MK.4

Nekumnsa

JnpakTunyeckas egnHmuya: Bo

CCTaHOBJ/1EHNE VI306pa)KEHI/IF|

8. MeTopg (hasoBoro casura B
LmpoBoit ronorpadumm.
BbluncneHue gasbl 06bEKTHON
BOJIHbI B M/I0CKOCTK
BOCTaHOB/IEHHOTO
1306paXxKeHNs Npu
KOMNbIOTEPHOI 06paboTKe
Habopa ronorpamm.
MopaasneHne HyneBoro
nopsgka n 4BOMHNKOBOIO
n306paxeHns. Boibop
HeobX0AMMOro KomyecTea
LLaroB.

MK-2/MK.4

Nekumnsa

AvpakTnyeckas eanHuua: CUHTe3MPOBaHHbIe rolorpamMmmbl




9. 3anncb MyNIbTUMJIEKCHBIX
ronorpaguyeckmx
cTtepeorpamm. INoNHOLBETHbIE

ronorpamMmbl 1 CTEPEOrpamMMbl.

"onorpatnyecknin npuHTep.
Busyanmsaums ycnoBHbIX
N306paxXeHNiA
HECYLLLECTBYHOLLNX 06BEKTOB,

nony4eHHbIXB BUAE ABYX- U 4 0 0 NK-1/1K.2, Jlekuus
o MNK-2/MK.4

TpexmMepHbIX pacnpeneneHui.

Conorpagunueckas

perucTpaumsa KpynHbIX

006BbEKTOB. /Icnonb3oBaHme

04HO- U ABYX/IMH30BbIX

OMTUYECKNX CUCTEM.

MepcnekTrBbI roforpaguu B

TeNeBUAEHUN.
N3 HUX B AKTUBHBIE NHankaTopsl

Tembl nabopaTopHbIX paboT | Yack! |hopme npaxT. hopMbl, uac, | AOCTIDREHMA YyebHasi 4eATENbHOCTb
noAar., yac. KOMMNEeTEeHU N

CemecTp: 6

AvpakTryeckas eanHuua: Fonorpadmyeckas 3anncb U BoCnpounsBeaeHme nHhopmMaumun

1. BBOAHOe 3aHATKeE.

MK-1/nK.2

VHCTpyKTaX Nno TexHMKe
6e30MacHOCTK npu paboTe ¢
3N1eKTPOyCTaHOBKaMMU,
NCTOYHMKAaMMN KOrepPeHTHOro
N3MTyYeHNA N XUMUYECKUMN
BeLLlecTBamu. [puembl
paboTkl ¢
OMTUKO-MeXaHNYEeCKUMU
afnemMeHTamu. PasgeneHue un
(hMNbTPaLMsA ONTUYECKUX
ny4kos. Npasuna
MOCTPOEHNS
ronorpaguyeckmx
NHTEP(EPOMETPOB.
OnpepenexHvie 4VHbI
OMTUYECKOro MyTw.

JnaakTuyeckasa eanHuua: Buabl ronorpamm




2. OnTnyeckas ronorpamma
®peHens.

MK-1/TK.2,
MK-2/MK.4

C60opKa ONTUYECKOI CXEMbI
NHTepdepomeTpa 4N
perucTpawmmn ronorpaMmsl B
61dKHER 30He AndpakLmm
(ronorpamma ®peHens) ¢
CO6MIEHNEM
peKoMeHJaLUniA no
B3aVIMHOMY MOJIOXXEHUIO
00beKTa 1 rofiorpaMmmel,
OMOPHOI0 1 NPeLMETHOro
My4yKoB. 3anucb
06paboTKa aMmnanMTyAHOW
rosorpammbl ¢
nocneayoLwmmM nepesogom
ee B (ha3oByto. HabnwoageHme
BOCCTaHOB/IEHHbIX MHUMOTO
N AENCTBUTENBHOIO
N306paxKeHNi 0ObEKTA.
OnpegeneHne
MPOCTPAHCTBEHHON 4acTOTbl
NHTepdepeHLMOHHO
CTPYKTYpPbl Ha rofiorpamme.

AvpakTrnyeckas eanHmua: TexHMKa 3anmncu 1 BOCCTaHOBEHUS rosiorpamm. Jlasepbl Ans

ronorpagpumu

3. NonorpamMma BO BCTPEYHbIX
ny4ykax.

MK-1/TK.2,
MK-2/MK.4

C6opka ronorpagunyeckoro
NHTepepomeTpa Ans
perucTpawmu rosiorpaMmbl
no mMetogy [eHucroka.
OcHoBHOe TpeboBaHue -
MUHUMa/IbHOE KO/IMYEeCTBO
3N1EMEHTOB ONTNYECKOM
CXeMbl. 3anmcb 1 06paboTKa
ronorpammbl Ha
TO/ICTOC/IOMHO 3MY/bCUN.
Hab6nogeHve
OPTOCKOMUYHOTO U
MHBEPTMPOBAHHOIO
n306paxkeHnii. BnnaHne
YCNOBMWin 06paboTKN Ha
CMeKTpasibHYH0
CENEKTUBHOCTb.

OnpakTndeckasi eagnHuua: Lingposas ronorpadus

4. 3annchb LuhpoBol
roiorpammbi.

MK-1/TK.2,
MK-2/MK.4

Cbopka nHTepdepomeTpa ¢
y4eToM paspeLLeHmns
martpuupl. 3anuncb
LMPOBOI ronorpammbi
TPeXMepHOro obbekTa
He6O0MbLUNX pa3MepoB.
BoccTaHoBneHue
n306paXkeHNs 06beKTa C
CMONb30BaHNEM
VIMEIOLLIMXCA NPOrpamMmMHbIX
cpefcTs. BusyanbHan
OLieHKa KayecTBa
N306paxKeHNs.

Jnpaktndeckaa egmHuLa: CI/IHTe3I/IpOBaHHbIe rosiorpamMmmel




5. CMHTE3 ronorpammsl
HECYLLLECTBYIOLLEro 06beKTa.

MK-1/TK.2,
MK-2/NK.4

PacueT CTPyKTypbI
NHTEPdEPEHLMOHHBIX
Monoc, COOTBETCTBYHLLMX
®ypbe-06pasy NpPoCcToro
reoOMeTpMYecKoro o6LekTa
Tvna TpaHcnapaHT.
BoccTaHoBneHve
N306paXKeHNs C
1CMo/b30BaHNEM 06paTHOro
npeo6pasoBaHns Pypbe 1
METO/a CBEPTKW.

AvpakTuueckas eanHunua: Lindgposas ronorpaguyeckas MHTEPGePOMeTpUs

Cbopka nHTepdepomeTpa
AN perucTpayum
HOPMa/bHbIX CMELLEHWIA
KOHCO/IbHO MNACTWHbI.
3anucb
[IBYX3KCMO3ULIMOHHOIA

6. MeToz [BOINHON 3 3 3 MK-1/MNK.2, |un1thpoBoii ronorpaMmel ¢
3KCMOo3nLMK. MK-2/TMK.4 (13rnbom nnacTuHbl Mexay
3KCNO3NLMAMMN.
PacLumnpoBka LmhpoBoi
roforpamMmmbl n
BOCCTaHOB/IEHWE 3M0PbI
CMELLEHWNIA B YKa3aHHOM
CeyeHum.
Tembl NPaKTUYECKUX Vistuxe | o ViHAMKaTopb!
pakTh* Uacbl |(opwme npakr. Cbo";"':”:; nocTwkernst | YyebHas fesTeNbHOCTb
3aHATUN NOAr., vac. PMb!, " | komneTeHuniA
CemecTp: 6
AvpakTryeckas eguHuua: AHann3 rosiorpamMm
1. MacLuTabHble CKaXeHNs
n306paxeHns. ICTOUHUKK
NCKaXXEHWI. YUeT n
BO3MOXXHOCTb KOMIMeHcaLmn CTYACHTbI PACUNTBIBAIOT U
4 3 1 4 MK-2/MK.4 |aHanu3vpytoT MacLuTabHble

NCKaXXeHWiA. BoccTaHOBNEHME
HeNCKaXKeHHbIX
AeACTBUTENbHOIO U MHUMOTO
N306paXKEHNIA.

NCKaXKEHNA ronorpamMmm.

AnpakTndeckas eguHuua: MeTtog AByX 3KCMo3nunii. 3vepe

HWe CMeLLeHNIA 1 fehopmaLmii

2. BnusHue aneptypsl

CTy[IEHTbI PacUMTHLIBAIOT U1
YUUTBIBIOT BANSIHNE

CUCTEMbI HabMAEHS. 3 1 3 MK-1/T1K.2, |anepTypbl CUCTEMBI
M3mepeHue aethopmaumm u MK-2/MK.4 [HabnogeHns, naMepsoT
HanpsHKeHWA. Jedopmauun n
HanpPsHKEHNS.
AnpakTndeckas eguHuLa: BocctaHoBeHME N300paXKeHNs
CryneHTbl
BOCCTaHaB/IMBalOT
3. MeTog (hasoBoro casura. 4 2 4 wlilzllwéi 1306paXkeHne ¢ LMdpoBoii

rosiorpaMmbl, 3anncaHHon ¢
(ha3oBbIMU CABUTaMMU.

AvpakTryeckas eanHuua: Lincposas ronorpadus




CTyOeHTbI pacunTbIBAKOT
4, OueHKa napamMeTpoB CXEMbI napamMmeTpbl He06X0ANMOe
HeHka napamerp 3 1 3 MK-1/MK.2 |"aPameTp A
LMpoBOiA 3anmcu. paspeLleHune, TMHenHbIe U
YI/10Bble NapameTpbl
CTyaeHTbl paccynTbIBatOT
5. Lincposas ronorpagus yA P
MK-1/T1K.2, |napameTpbl O4HO- U
00beKTa ¢ 60bLINMK 3 3 4
MK-2/TK.4 |ABYX/IMH30BbIX CUCTEM
YrI0BbIMW pasmepamMu.
perncrpauuun
Tembl ans V13 Hix B AKTUBHbIE VikanKaTopel
Yacbl |hopme npakT. HOCTWKEHNS! YyebHasa feaTe/IbHOCTb
CaMOCTOﬂTeﬂbHOFO M3y“‘|eHMH no'qr.’ yac. moprl’ vac. KOMneTeHU.V”‘/i

CemecTp: 6

AnpakTuueckas eanHuLa: Koppekum

S UMPPOBOro N306paXkeHNs

1. MHoroBonHoBas LuhpoBas
ronorpagums. OueHka pasmepa
nukcena. Koppekuus
MOJIOXKEHWSA MIOCKOCTH
n3o6paxeHuns. KomneHcauus
abeppauuii metTogamm 6
LMdpoBoit ronorpadumm.
Vcnonb3oBaHue
MOANDULMPOBAHHOIO
KBaLpaTUUYHOIro MHOXUTENS

nog vHterpanom ®peHens.

0 MK-2/NK.4

CamocTosTesibHOe U3yyeHne
METO/10B MHOTrOBO/IHOBOWA
ronorpacgun. OnpegeneHune
napameTpoB UCTOYHMKOB
BOJIH [151 3anmcu
rosorpamm, oLeHKa
XapaKTepUCTNK NPUEMHbIX
YCTPOWCTB.

3.1 MNpaKTnyeckasa NoaroToBka

Tabnuua 3.2
No TeMbl 3aHSTUM dopmbl opranusaLm CopepXaHve NpakTUYeCcKol NOAroTOBKN
3aHATUIA (Bnabl pabor)

1 BBofHOe 3aHATNE. 6 BbINonHseT cnefytoLme Buabl padoT:
3HAKOMCTBO C N1ab0paToOpPHbIM
o60opyaoBaHueM.

2 OnTtunyeckas ronorpamMma dpeHens. 6 BbINonHseT cnefytoLme Buabl pador:
CO3faHune ONTUYECKON CXEMbI U 3aMuUCh
ronorpamMmsl PpeHend.

3 ["onorpaMma BO BCTPEUHbIX MyYKax. 6 BbINonHseT cnefytoLme Buabl pador:
CO3faHune ONTUYECKON CXEMbI U 3aMuUCh
ro10rpaMmbl BO BCTPEYHBIX MyYKaXx.

4 3anmcb LudpoBoii ronorpaMmbl. N6 BbINonHseT cnefytoLme Buabl pador:
CO3faHune ONTUYECKON CXEMbI U 3aMUCh
LM(POBOI rOI0rPaMmbl.

5 CWHTE3 rofiorpammMbl HeCyLLLeCTBYIOLLEr0 N6 BbINonHseT cnefytoLme Buabl pador:

06beKTa. CO3faHune ONTUYECKON CXEMbI U 3aMUCh
[0/10rpamMMbl HeCYLLIECTBYHOLLLEr0 06 bEKTA.

6 MeTog 4BOVIHO 3KCNO3ULMK. N6 BbINonHseT cnefytoLme Buabl pador:
CO3faHune ONTUYECKON CXEMbI U 3aMUCh
rofiorpaMmbl METOAOM ABOIHON
9KCNO3NLIW.

7 MacluTabHble UCKaXXEHNA N306PaXKEHNUS. Mp BbINonHseT cnefytoLme Buabl pador:
VCTOUHMKIN UCKaXKEHWIA. YUeT U aHann3 UCTOUHNKOB UCKKEHWIA 1 MOMCK
BO3MOXHOCTb KOMMEHCALMN UCKAKEHWIA. Croco6oB KX yCTpaHeHus.
BoccTaHoBeHME HENMCKaXKEHHbIX
JEeCTBUTENBLHOIO Y MHMMOTO M306paXKeHWIA.

8 BnunsHue anepTypbl cucTeMbl HabnogeHus. | Mp BbINonHseT cnepytoLLme Buabl paboT:
W3mepeHwe gedhopmaLimm v HanpshkeHNi. pacyeT JOCTAaTOYHOrO AMamMeTpa anepTypsbl

4019 n3MepeHuns fedopmMauuii n
HanpsHXkeHU Ha 06bEKTE N3MEPEHMS.




9 MeToz ha3oBoro casura. Mp BbINonHAET cnepytoLme Buibl pabot:
M3y4eHmne pasMyHbIX CNOco6oB CO3aHmns
(ha3oBoro casura.

10 |OueHka napameTpoB CXeMbI LIU(POBOIA Mp BbInonHseT cnefytoLLme bl paboT:
3anucw. BbIGOP 3/1EMEHTOB [/151 CO3LaHUs CXEMb
LMPOBOIA 3aMMcK ronorpaMmsl 1 ee
3anuce.
11  |[Uudposast ronorpadums o6bekTa ¢ 6onswmmufMp BbInonHseT cnefytoLLme bl paboT:
YINI0BbIMU pa3mepamu. “3yyeHve 0COBEHHOCTEN ONTUYECKMUCKNX

CXeM 151 3anncK roforpaMmbl 06bEKTa ¢
60/bLUMMM YTI0BLIMU pasMepamu.

12 [MHoroBosiHOBa Luposas ronorpadpus. Camocr. BbInonHseT cnefytoLLme bl paboT:
OueHKa pasmepa nukcena. Koppekums M3y4eHne 0COBEHHOCTEN, OrpaHNyeHNin n
MOMOXEHWS MNOCKOCTU U300paXKeHMs. MPenMyLLLECTB MHOIOBOJTHOBOW LIPOBO
KomneHcauus abeppauuii MeTogamm ronorpagpuu.

umdposoii ronorpaduu. cnons3osaHue
MOAM(ULMPOBAHHOIO KBaApaTUYHOro
MHOXWTeNS NOf, UHTEerpaiom PpeHens.

3.2 CamocToATeNIbHasA paboTa 0byyaroLerocs

Tabnuua 3.3

MHamkaTtopbl

o A P Yacbl Ha Uacbl Ha

No Brabl caMocTosATENbHOWM paboThl JOCTVKEeHUA
< |BbINO/IHEHME [KOHCYIbTaLNN

KOMTETEHLMIA

CemecTp: 6
1 |OTBeTb| Ha BOMPOCbI NO NPOAAEHHbLIM TEMaM |I‘IK-2/I‘IK.4 |4 0

. OyakviHa M. T1. OpraHunsauus camocTosaTeNlbHOM paboTbl CTyAeHTOB HOBOCHOGUPCKOro rocy4apCTBeHHOro
TEXHWYECKOTO YHMBEpCUTETA : y4ebHO-MeToaMnYecKoe nocobue / M. T. AyakuHa, FO. B. HUKUTUH ;
HoBocub. roc. TexH. yH-T.- HoBocnbupck: M3a-s8o HITY, 2022.- 61, [1] c. : Tabn.- TekcT :
HenocpeACTBEeHHbIN.- Pexxum gocTyna: http://elibrary.nstu.ru/source?bib_id=223022

2 | Kypcosas pabota | MK-2/MK.4 | 15 3

Kypcosasi paboTa Ha Temy " KOMMbIOTEPHOE BOCCTAHOB/IEHWE N300PaXKEHNS PeaslbHOr0 TPEXMEPHOo
06beKTa Ha OCHOBe MeTofla cBepTkM ', 15 u.

TpebyeTcs 06paboTaTh LMPPOBYHO ronorpaMmy HaTypHOro TPEXMEPHOro 06beKTa, 3aperncTpUpPoBaHHYIO C
MOMOLLbIO LIM(hpOBOro (hoToannapara, MaTpyLa KOToporo pacronaraeTcs B NI0CKOCTU permctpauum. MNpu
06paboTKe NCMOsb3YeTCA UMEIOLLMIACA NakeT NporpaMM, B KOTOPOM HEOO6XO0AMMO 3afaTb OCHOBHbIE
napameTpbl: Yron Mexzy OrMOpHOI 1 NpeAMETHONM BOSIHaAMK, paspeLLeHre MaTpuLLbl, MONIOXKeHNEe 06beKTa
OTHOCUTE/IbHO NJIOCKOCTU perncrpauum. HeobxoamMmo ycTpaHUTb HyNeBOW NOPALOK Avdpakuuy v
[BOVHNKOBOE U300paXKeHMe.

. AyakuHa M. . OpraHunsayms camocToATeIbHOW paboTbl CTYAeHTOB HOBOCMOMPCKOro rocyAapCTBEHHOI0
TEXHUYECKOro YHMBEPCUTETA : yUeOHO-MeToAMYecKoe nocobme / M. M. AyakuHa, FO. B. HUKUTUH ;
HoBocub6. roc. TexH. yH-T.- HoBocnbupck: M3a-so HITY, 2022.- 61, [1] c. : Tabn.- TekcT :
HenocpeACTBEHHbIN.- Pexxum gocTyna: http://elibrary.nstu.ru/source?bib_id=223022

MpocMOoTp NeKUMiA, NPAKTUYECKNX 3aHATUI, MK-1/MK.2,MnK-
3 35 0
NOArOTOBKa K flabopaTopHbIM paboTam 2/MK.4

. AyaknHa M. . OpraHusayms camocToATeNbHOM paboTbl CTYAeHTOB HOBOCMOMPCKOro rocyAapCTBEHHOIO
TEXHWYECKOTO YHMBepCUTETA : y4ebHO-MeToaMYecKkoe nocobue / M. T. AyakuHa, FO. B. HUKUTUH ;
HoBocKb. roc. TexH. yH-T.- HoBocnbupcek: M3g-so HITTY, 2022.- 61, [1] c. : Tabn.- TeKcT :
HernocpeacTBeHHbIN.- Pexkum goctyna: http://elibrary.nstu.ru/source?bib_id=223022

MHansmayansbHasa paboTa Ha Temy "BansiHue
YCNOBWIA 3aNNCU U BOCCTAHOBNEHUSA Ha
reoMeTpUYecKme NCKaKEHNA roforpadmyeckoro
N306paxeHns"

MK-1/1MK.2 9 4




OnpeaennTb KOOpAMHaTbI BEPLLUWH NAOCKOro 00beKTa - TpeyronbHuka ABC, Habnoaaemoro B
AeNCTBUTENIbHOM U MHUMOM M306paXKeHnn, BOCCTaHOB/IEHHOM C BHEOCEBOV ro0rpaMmbl. PesynbTaThl
pacueTa npeAcTaBMTb rpagmyeckn. CpaBHUTL NNOLLAAM 06BEKTA 1 ero N306paXKeHNIA, ONpeaennTb
nornepeyvyHoe yBenyeHue.

VcxogHble faHHble K pacyeTy (Mo BapuaHTam): KOOpPAMHATbLI BEPLUMH 00BbEKTA, KOOPAMHATLI MCTOYHMKOB
OMOPHOIA N BOCCTaHaB/NBAOLLEN BOSH, A/INHbI BOJH.

: MoHomapeBa M. A. ONTUYecKne n3mepeHns [DNeKTPOHHbIN pecypc] : 3NeKTPOHHBIN
y4yebHO-MeToAMYecKMiA Komnneke / M. A. MNMoHomapesa ; HoBocKb. roc. TexH. yH-T.- HoBocubmpcek, [2017].-
Pexxkum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234771.- 3arn. ¢ s3KpaHa.

5 |CamocTosTeNbHOE U3yUeHne TEOPETUUECKOTO K-2/MK 4 5 0
MaTepuana

CTyAeHT n3yyaeT Tembl, NpuBeAeHHbIE B Tabnuue 3.4 : AyakuHa M. . OpraHunsaums caMoCTOSTe IbHOM
paboTbl CTyAeHTOB HOBOCMOBMPCKOro rocyAapCTBEHHOIO TEXHUYECKOTO YHMBEPCUTETA :
y4yebHO-MeToANYecKoe nocobue / M. M. AyakuHa, FO. B. HUKUTUH ; HoBOCKG. roc. TeXH. YH-T.-
Hosocnbupck: M3g-8o0 HITY, 2022.- 61, [1] c. : Tabn.- TekCT : HENOCPEACTBEHHbIN.- PeXXum goctyna:
http://elibrary.nstu.ru/source?bib_id=223022

3.3 TexHonorus oby4yeHns

[ns opraHn3aumm 1 KOHTPOA CaMOCTOATE/IbHON paboTbl 00yYaroLWMXCS, a TAaKKe NPoBeAeHNs
KOHCYNbTaUuiA NPUMEHSIOTCA MHPOPMaLMOHHO-KOMMYHUKALMOHHbIE TeEXHONOrMK (Tabn. 3.4).

Tabnuua 3.4
ﬂ,EFITe]'IbHOCTb |/|HCbOpMaLI,I/IOHHO-KOMMyHI/IKaLIII/IOHHbIe TEXHO/TI0TUN
MHthopmMmmpoBaHue e-mail; Moptan HI'TY
KoHcynbTMpoBaHue e-mail; Mopran HI'TY
KOoHTposib e-mail; Moptan HI'TY
PasmeLLeHne y4ebHbIX 35C
MaTeprasioB
Tabnuua 3.5

AKTVIBHbIE 1 MHTEPAKTVBHbIE DOPMbI MPOBEAEHNS 3aHATUI

Ne HanmeHoBaHMe akTUBHbIX hopM Kope! qJOpMMpyevMb'X
KOMMNeTeHLUMI
1 |[MpobneMHbIin MeTof MNK.1; NK.2;

®Dopmupyembie ymenusi: 2. [Ipon3BoauT aHanmm3 UCXOOHBIX TpeOOBaHUIM K TapaMeTpam
paspabaTbiBaeMOro ONTHKO-3JIEKTPOHHOTO nprbopa;; 4. CozmaeT TpexMepHbIe MOIETH
pa3zpabaThIBaeMBIX ONITHYECKUX, ONTUKO-3IeKTPOHHBIX, MEXaHHUECKUX OJIOKOB, y3JI0B U JeTajeil ¢
WCIIOIb30BAHUEM CHCTEM aBTOMATH3UPOBAHHOTO MPOEKTUPOBAHUS

Kpartkoe onncanne npumeHenus: [10CTOSHHBIN KOHTAKT CO CTYAEHTaMH BO BpeMs
abopaTopHOI paboTHI Uepe3 MOCTAHOBKY U PelIeHne mpoOIeMbl

4. MpaBWna aTTecTaLuy 06ydatoLLMXcsi N0 AUCLAM/INHE

[ns atTecTaymm obyvarowmxca no AUCUMNINHe UCnosb3yeTcs 6aibHO-penTUHIOBas c1ucTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKWN MO TPaaULMOHHOM LWKane n 15-ypoBHeBoi ECTS.

KpaTkast nHcopmaums o bBPC npusegeHa B Tabn. 4.1.

Tabnuua 4.1

MwuH.

MaKcuManbHbI bann
6ann

OueHMBaeMble BUAbI AeSITENIbHOCTM 06yYatoLmXcs

CemecTp: 6




15 | 30

Jlabopamopnas:

KoHTponupytowme matepuanbl npusogates B “Ayakuna M. M. OpraHn3aLys caMocTosTeNbHON paboTbl CTyAeHTOB HOBOCMGMPCKOrO rocyapCTBEHHOMO TEXHUYECKOTO
YHUBEpcUTETA : y4ebHO-MeToanYeckoe nocobme / M. M. AyakuHa, FO. B. HUKUTUH ; HoBOCKG. roc. TexH. yH-T.- HoBocubupek: M3g-Bo HITY, 2022.- 61, [1] c. : Ta6n.-
TeKCT : HenocpeACTBeHHbIN.- Pexxum gocTyna: http://elibrary.nstu.ru/source?bib id=223022"

Konmponvuwvie pabomor:

7 14

KoHTponupytoLmne matepuans! (CNCOK BOMPOCOB) NpuBoAsaTcs B “MoHomapesa M. A. OnTuyeckue n3mMepeHus [SneKTPOHHBbINA pecypc] : 3neKTPOHHbIN
yueGHO-MeToANYeCKMiA Komnneke / M. A. MoHomapeBa ; HoBOCKG. roc. TeXH. yH-T.- HoBocubupck, [2017].- Pexxum gocTyna:

http://elibrary.nstu.ru/source?bib_id=vtls000234771.- 3arn. ¢ akpaHa."
10 | 16

Kypcosas paboma:

KoHTponmpytoLme MaTeprassl (CNMCOK BONPOCOB) NpuBoasTes B "yAkuHa M. M. OpraHu3alms camocTosTebHOW paboTsl CTyAeHTOB HOBOCHGUPCKOTO
rocyAapCTBeHHOr0 TEXHNYECKOTO YHMBepCUTeTa : yuebHO-MeToAnueckoe nocobue / M. M. OyakuHa, FO. B. HUKMTUH ; HoBoCK6. roc. TexH. yH-T.- HoBocnbumpck: U3a-8o
HITY, 2022.- 61, [1] c. : Tabn.- TEKCT : HENOCPEACTBEHHbIN.- Pexxum foctyna: http://elibrary.nstu.ru/source?bib_id=223022"

Oxsamen: | 20 | 40

KoHTponupytoLmne matepuansl (CMCOK BOMPOCOB) NpuBoasATes B “"MoHomapesa M. A. OnTuyeckune n3mepeHus [SneKTPOHHBbINA pecypc] : 3neKTPOHHbINA
y4yebHO-MeToaMYeckuii komnneke / M. A. MoHomMapesa ; HoBocm6. roc. TexH. yH-T.- HoBocubmpcek, [2017].- Pexxum goctyna:
http://elibrary.nstu.ru/source?bib id=vtls000234771.- 3ar/. ¢ 3KpaHa."

B Tabnuue 4.2 npeacTaBeHO COOTBETCTBME (HOPM KOHTPONSA 3asB/ISieMbIM TPEOOBAHUAM K
pe3ynbTaTaM 0CBOEHUS ANCLUMVHBI.

Tabnuua 4.2
Kogb! POopMbl KOHTPOSA
KOMMETeH MHAMKaTOopbl AOCTVXKEHNSA KOMMETEHLNIA
me KoHTp. |3awuTa SK3amen
pa6. | KM/KP
MK-1/1 | NK-1/MK 2. Npou3BoanT aHain3 UCX0AHbIX TPeboBaHWiA K napameTpam + + +

K pa3pabaTbiBaeMOro ONTUKO-3/IEKTPOHHOTO Npr6opa;

MK-2/TK 4. Co3faeTt TpexmepHble Mofenn paspabaTbiBaeMblX ONTUYECKUX,
ONTUKO-3NEKTPOHHBIX, MEXaHUYECKNX 6/10KOB, Y3/10B U fieTaseii ¢ UCMO/b30BaHNEM + + +
CUCTEM aBTOMATM3NPOBAHHOIO MPOEKTUPOBAHMA

MK-2/m
K

®OH[] OLIEHOYHBIX CPEACTB MO AUCLIMMN/IMHE NPeACTaBNeH B NpuIoxeHWn Ne 1 K paboyeit
nporpamme.

5. Jlutepatypa

OcHOBHas nnTepaTypa
1. JlauacOepr, I'. C. Ontuka [DnexTponnsiii pecypc] : Yued. mocodue mis By3os /. C.
JlanpacOepr. - 6-e u3m., crep. - M. : DU3MATIIUT, 2010. - 848 ¢. - ISBN 978-5-9221-0314-5. -
Pexxum moctyma: http://znanium.com/catalog.php?bookinfo=421053 - 3arn. ¢ 3kpana.
2. I'yxos, B. . Komnbrotepras ronorpadust : monorpadus / B. Y. 'yxos. - HoBocubupck :
Wzn-8o HI'TY, 2018. - 270 c. - (Cepust «Monorpadum HI'TY»). - ISBN 978-5-7782-3718-6. -
Texct : anextponnsrit. - URL: https://znantum.com/catalog/product/ 1866902 (nata oOpamieHus:
20.03.2023). — Pesxum mocTyrma: 1o MOAIUCKE.
3. I'ysxos B. . Marematnueckue MeToas! uGPoBOii rojorpaduu : yuedHoe mocodue / B. U.
I'yxos ; HoBocu®. roc. TexH. yH-T.- HoBocubupck: U3n-s8o HI'TY, 2017.- 77, [2] c. : nn.- Pesxxum
moctyna: http://elibrary nstu.ru/source?bib_1d=vtls000234844

[lononHnTenbHas nuTepaTypa

1. Benoycos A. I1. Dnextpomaruerusm. Konebanus u Boausl. Ontuka : yueOHoe mocodue / A. T1.
Bbenoycos ; HoBocu6. roc. TexH. yH-T,.- HoBocubupck: M3n-so HI'TY, 2008.- 239, [1] c. : un.-
Pexxum moctyma: http:/elibrary.nstu.ru/source?bib_1d=vtls000080177

2. MeTozs!l u cpeacTBa U3MEPEHUN, UCTIBITAHUN U KOHTPOJIs: YueOHoe mocooue / emuna JI.H. -
M.:HUAY &apos;MHUDU&apos;, 2010. - 292 c. ISBN 978-5-7262-1290-6 - Pexxum noctyna:
http://znanium.com/catalog.php?bookinfo=560558 - 3armn. ¢ s3xpaHa.



3. Memkos, U. H. DnekrpomarauTtHoe nosie. Y.2. DiekTpoMarHuTHbIE BOIHEI 1 ontrka / M. H.
Memikos, b. B. Unpukos. — 2-e u3a. — Mocksa, MxeBck : PerynsipHas u xaoTudeckasi AMHAMUKA,
HNHcTUTyT KOMIIBIOTEPHBIX uccnenoBanuii, 2019. — 416 ¢c. — ISBN 978-5-4344-0691-8,
978-5-4344-0693-2 (u.2). — Texkct : anmextponHslii // L{ndposoii odpazosarensHblil pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/92099 .html (nata o6parmeHus:
22.03.2023). — PesknM goctyma: 1uisi aBTOPHU3UP. MTOJIB30BATEEH

NHTepHeT-pecypehl

1. https://www sibran.ru/journals/issue.php?ID=180554&ARTICLE ID=180564 Crioco6
JUCTAaHIMOHHOTO (hOPMUPOBAHUS TOJIOTPaGUUECKOI 3arTUCH

6. MeToau4eckoe 1 NPorpaMMHoe obecrieueHre, NHHOPMAaLIMOHHbIE TEXHOOM N

6.1 MeToguyeckoe obecrneyeHme

1. Aynxunaa M. [1. Opranuzamnus caMocTosTeasHON paboTsl cTyaeHToB HoBocuOupckoro
rOCYJapCTBEHHOT'O TEXHUYECKOTO YHUBEPCUTETA : yueOHO-MeToandeckoe mocodue / M. T1.
Hynxuna, 0. B. Hukutun ; HoBocu6. roc. TexH. yH-T.- HoBocubupck: U3a-so HI'TY, 2022 .- 61,
[1] c. : Tabm.- Tekcr : HemocpencTBeHHBIH.- Peskum mocTyma:
http://elibrary.nstu.ru/source?bib_1d=223022

2. [Tonomapesa M. A. Ontrueckue u3MepeHns [ DIIeKTPOHHEII pecypc] : 3IeKTPOHHBIHA
yueOHO-MeTonnueckuii komrieke / M. A. ITonomapesa ; HoBocu6. roc. TexH. yH-T.- HoBocuOupck,
[2017].- Pesxxum moctyma: http://elibrary.nstu.ru/source?bib_i1d=vtls000234771.- 3arn. ¢ sxpaHa.

6.2 Cneunann3npoBaHHOe NporpamMmmHoe obecreyeHme
1 [Taket oducHbIx ipunoxkennii Microsoft Office
2 Bbpay3zep Mozilla Foundation Mozilla Firefox

6.3 VIH(hopmMaLMOHHbIe TeXHOMoru

IMpw ocyLLeCTBEHNI 06pa30BaTe/IbHOrO NPOLEcca Mo AUCLMNMHE NMPUMEHSIIOTCS 31EMEHTbI
AMCTaHLMOHHbIX 06pa30BaTe/bHbIX TEXHOMOMN, & TAKXKe CUHXPOHHOTO M aCUHXPOHHOIO
B3aMO/IEICTBIA B 371IEKTPOHHOI MHOPMAaLIMOHHO-06pa3oBaTe/bHOl cpefbl HITTY .

7. MaTepuranbHO-TEXHMUECKOe 06ecrneyeHmne

MpeseHTaLMOHHOE 060PYJ0BaHME

No HanmeHoBaHue Ha3HauyeHne

1 |lpe3eHTaUMOHHOE 060pYyOBaHME ANA AeMOHCTpaLMKN HarnsgHoro Marepuana
(MynbTUMeNa-NPOEKTOP, 3KPaH, KOMMbIOTEP
118 ynpaBaeHus)




denepanbHOE rocy1apcTBEHHOE OI0KETHOE 00pa30BaTENbHOE YUPEXKICHHE
BBICIIETO 00pPa30BaHUS
«HoBocubupckuii rocy1apcTBEHHBIN TEXHUYECKHI YHUBEPCUTET
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1. O000meHnHas cTPYKTYpPa (POHIA OLEHOYHBIX CPEICTB JUCHUILINHBI

O06o0meHHas cTpykTypa (hoHa OIIEHOYHBIX CPEeACTB Mo auctiuruinae KommbproTepHast roiorpadus
npuBezneHa B Tabmmie.

Tabmuna

JTansl OLEHKHU Pe3yJIbTATOB 00yUeHUs U
COOTHECEHHBIX ¢ HUMH HHANKATOPOB
JOCTHIKEHHUS KOMIIeTEeHIUIA

Meponpusitust
®opmupyemble HNuauxaropsl ponp
N Tembl TEeKYIIero KOHTPOJIst
KOMIIeTeHIIUU KOMIeTeHImii IIpome:xyTounas
(xoHTpOIBHAS
N aTTecTanus
padora, KypcoBoii
(3K3aMeH, 3a4eT)
npoekrt, PI'3(P),
pedepar u ap.)
[K.2/HU yl. npuMeHsATH Bsonnoe 3aHarue. | KoHTponbHele OK3aMeH,
TOTOBHOCTB K MaTeMaTH4ecKoe lonorpaguyeckne  ontuueckue |padbotsl Kypcosas Borpocsl 1-12
MaTeMaTHYECKOMY  MoJIenupoBaHue JeMeHTHl. 30HHAas IDIACTHHKA.|pabota, pa3zmemns 1
MOJICTTHPOBAHUIO IIPOLIECCOB U Tonorpaduyeckas KOPPEKIHA
MPOLIECCOB U 00BEKTOB ()OTOHUKH |ONTHYECKUX abeppanuii.
00BeKTOB poTOHUKH |u onTomHpopMmatuku |["omorpaduyeckue
" Ha 0a3e CTaHAapTHHIX |3aOMHHAIOIINC YCTpOHCTBA.
ONTOMH(OPMATHKY, |MaKeTOB OCHOBHBIC THIIBI: ONEPAaTHUBHBIC,
UX HCCIICZIOBAaHMIO HA [aBTOMATH3HPOBAHHOT [MaccoBble, apXHWBHBIe. Pacuer
0a3e CTaHIAPTHBIX |0 MPOEKTHPOBAHUSA U |OCHOBHBIX  mapameTrpoB [3VY.
MIAKETOB CaMOCTOSATENIEHO H3obpasutensHas  ronorpadus.
ABTOMATH3MPOBAHHO |pa3pabOoTaHHBIX l'onorpaMMbl  MOHOXpPOMHBIE U
TO MIPOEKTHPOBAHUS | [TPOrPAMMHBIX L{BETHEIE. OcobeHHocTH
U CAaMOCTOSITENBHO  [[IPOIYKTOB rojorpaMMmbl Kak IpPOU3BEACHUSA
pa3paboTaHHBIX HCKYCCTBA. Tonorpaguyecknit
MPOTPaMMHBIX knHemaTorpad. [Tomorpagus B
MPOJIYKTOB pexiiame. MyIbTHIUTHIIPOBaHHBIC

TOJIOTPaMMBI. Panmyxnas
rosorpagus. Komuposanue
rojorpamM. JleHCTBUTENbHOE U
MHHMOe wm300paxenue. OpTo- H
TICEB/IOCKOITMYECKOE

n300paxkeHue. T"onorpammer
Opaynrodepa, Openenst u Oypre.
I'eomerpust Tudpaknuu
pEeTHCTPUPYEMBIX Ha TOJOTpaMMme
my4ykoB. JlanmbHAS ¥ ONMMDKHSIA
30Ha. [‘olorpammbl oceBble U B
cxomsmuxcs mydkax. Hemocrarkn
rabopoBoit roJorpapum.
[MpuHOMOBI  TIPOCTPAHCTBEHHOTO
paszzenenus nmy4koB. [onorpadus
c(hOKyCHpPOBaHHBIX H300paKECHUH.

"Tonkue" u 00BEeMHBIE
rojorpaMmbsl. AMIUIMTYIHBIE U
(da3oBbie TrOJOrpaMMbL.  3amKCh
MYJIbTHUILIEKCHBIX

royorpaMuecKuX  CTepeorpaMm.
[lonHOUBETHBIE TOJOIPaMMBI |
CTepeorpaMMmBl.

lonorpaguyecknit IIPUHTED.
Buzyanuzanus YCIIOBHBIX

n300pakeHNH  HEeCYIIECTBYIONIUX
O00BEKTOB, TOJTYYEHHBIX B BHJC

JBYX- 51 TPEXMEPHBIX
pacrnpeneneHui.

Tlonorpaduueckass  peructpanus
KPYIHBIX 00BEKTOB.




Hcnonb3oBanue OJIHO- u
JBYXJINH30BBIX ONTHYECKHUX
CHUCTEM. IlepcriexTnBBI
roorpadur B TECICBHICHUHU.
3anuch 1UGPOBOH TOJIOTPAMMBI
Hctoynnkn  wm3mydeHus A
royorpaduy. XapaKkTepuCcTUKU
cepuiiHbIX u3nenuid. Hemasepusie
HUCTOYHUKH CBETa. YCTaHOBKU AT

3aIIiCHU u BOCCTAaHOBJICHHS
ONTHUYECKHUX rOJIOTPaMM.
OCHOBHEIE TpeOOBaHUSI.
CrannapTHBIH ONTHYECKUH

KOMIUIEKT.  YHUBEpPCAJIbHBIE U
CIELHAIN3APOBAHHBIE  CHCTEMBI.
Hudpossie ycToiicTBa TUTS
perucTpanyu
nHTEp(HEPEHINOHHBIX HOJIOC.
MatemaTtnueckoe OIHCaHUe
JBYMEPHOH AMCKPETU3UPOBAHHOU
TOJIOTPaMMBI. JuckpetHblit
BapuaHT wuHTerpaina PpenHens.
OrmeHka pazMepoB HUKcena
BOCCTaHOBJICHHOTO M300paKCHUSH
u JIOITYCTUMBIX 3HAYECHUI
paccTosiHus .Bocranosnene
n300pakeHN Ha OCHOBE METOJa
cBepTku.  Pacuetsl  yrmoBoro
cnektpa. [Ipsimoe u oGpaTHOE
npeobpasoBanus Dypoe.

MK.3/HU
CIOCOOHOCTH K
MPOBEICHUIO
W3MEpEHUl B
npoiiecce
MPOU3BOJICTBA
npudopoB

yl. mpoBoaUTH
U3MEpEHUs U
HCCIICIOBaHUA
Pa3IMYHBIX OOBEKTOB
110 33JJaHHOH
METOJIUKE

BBonHoe 3ansTHE.
Tonorpaduueckue oNTUICCKUE
371eMeHThI. 30HHAas ITaCTHUHKA.
Tonorpaguyeckas Koppekuus
ONITHYECKUX abepparuii.
Tonorpaguyeckne
3a[IOMHHAIOIINE YCTPOUCTBA.
OCHOBHBIE THIIBI: OTIEPATHBHEIE,
MaccoBble, apXUBHEIE. Pacuer
OCHOBHBIX napamerpos ['3Y.
UzobpasurenpHas roorpadus.
I'onorpaMMbI MOHOXPOMHBIE U
uBeTHble. OCOOEHHOCTH
roJIOTPaMMBbl KaK IIPOU3BE/ICHHS
uckyccrna. ['onorpaduyeckuii
kuHemarorpad. ['onorpadus B
pexiiame. MyJIbTUILTMIIMPOBAaHHbIE
rojorpamMmmsl. Panyxnas
ronorpadus. Konnposanue
royiorpamm. 3anuch
MYJIBTHUILIEKCHBIX
royiorpaMuecKux CTepeorpamMmm.
[TonHOUBETHBIE TOJIOTPAMMBI U
CTEepPeorpaMMmbl.
Tonorpaduueckuii mpuHTEp.
Busyanuzanus ycioBHBIX
n300pakeHH HECYIECTBYIOITIX
00BEKTOB, MOJYYECHHBIXB BH/IC
JBYX- M TPEXMEPHBIX
pacnpeneneHuil.
lonorpaduyeckas perucrparys
KPYIHBIX OOBEKTOB.
Hcnons3oBaHue 0gHO- U
JBYXJIMH30BBIX ONTHYECKUX
cucreM. [lepcekTuBbI

KonTponbusie
pabotsl KypcoBas
pabota, pasaensi 2, 3

DK3aMeH,
Borpocsl 13- 24
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rosiorpaduy B TEJIICBUICHNY.
3anuch nudpoBOIi TOJOTPAMMBI
Vcrounnky m3irydeHus uis
rojiorpaduu. XapakTepUCTUKN
cepuitHbIX n3nenuid. Hemazepueie
HCTOYHHKHM CBETA. Y CTAHOBKH ISt
3aIiCU M BOCCTaHOBJICHUS
OIITHYECKUX TOJIOTPAMM.
OcHOBHBIE TpeOOBaHMSI.
CraHgapTHBIN ONTHYECKUN
KOMIUIEKT. YHHUBEpCaJIbHbIE U
CIeIHAIN3UPOBAHHBIE CUCTEMBI.
Hudpossie ycTolcTBa 11
perucrpanun
nHTEP(HEPEHINOHHBIX TTOJIOC.
MateMaTHueCKO€e ONHCaHHUE
JIBYMEPHOU TUCKPETU3UPOBAHHOMN
rojiorpaMmmsl. JIUCKpeTHBIN
BapuaHT uHTerpana OpeHens.
OueHka pa3MepoB ITUKcea
BOCCTaHOBJICHHOTO M300paKeHHsIN
U JIONTYCTHMBIX 3HAUCHHUH
paccrosinus .BoctaHoBiieHe
n300pakeHNH Ha OCHOBE METO/1a
cBepTKH. PacueTs! yrioBoro
criektpa. [Ipsmoe u obpaTHOE
npeoOpa3zoBanus Dypoe.
Maremarndeckoe MOJEIMPOBaHNE
Tporecca 3a1cy ToJIOrPaMMBl.
YuceHHbIe METOIbI
(OpMHPOBaHUS TOJIOTPAMM, B TOM
YHCIIe B CTAHJAPTHBIX aKeTax
nporpamM. Iloiryuenue
roJIOrpamMMm MPOCTEHIINX
00BEKTOB THIIA TPAHCIIAPAHTOB C
3aJJaHHBIMH TIapaMeTpaMu 1
J(hpaKIHOHHBIMH CBOMCTBaMHU.
dopMupoBaHuE
nHTEP()EPEHINOHHON CTPYKTYPHBI
(U3NIECKUM CTTIOCOOOM.
[epcriekTHBBI pa3BUTHS
umdposoii rosorpaduu
.besnunzoBblit nudpoBoi
rosorpaduueckuii MUKPOCKOI.
MecTto undpoBoit
roJjorpapuuecKon
nHTEP()EPOMETPUH B CUCTEME
METOJIOB U3MEPEHHUS.
O06pa3zoBaHue HHTEPHEPOTPAMMEL.
IIpeumymecrBa meroaa. Meton
¢azoBoro cieura Meron
(azoBoro ciBura B udpoBoit
ronorpadun. Beruucnenue dazpl
00BEKTHOI1 BOJIHBI B TNIOCKOCTH
BOCTAHOBIIEHHOTO M300pa)keHUs
TP KOMITBIOTEPHOH 00paboTke
Habopa rosiorpamm. [logasnenue
HYJIEBOTO TIOPSIKA U
JIBOMHUKOBOTO N300pa)KEHHSI.
Br16op HEeoOxoanmoro
KOJINYECTBA IIaroB.
MHoroBoJtHOBas UQpoBas
ronorpagus. OueHka pazmepa
nukcena. Koppekuus nonaoxeHus
IUTOCKOCTH M300pakeHusl.
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Komnencanms abeppanuii
MeToaaMu UG poBOi
rosorpaduu. Mcroms3oBanue
MOAU(DHUIIMPOBAHHOTO
KBaJpaTUIHOTO MHOXHTEIIS IO
naTerpainoM @peremns. O630p
Kypca. CBsi3b Kypca ¢ ApYTUMH
OOIMMH U CTIeaIbHBIMU
quctuuinHaMu. Vicropust
OTKPBITHUS IPHUHIIMIIA TONOTPadHH.
Teopus nzobpaxenus ["abopa.
OCHOBHBIE TIPECTABICHUS U
MTOHATHS ToJIorpaduu U
KOrepeHTHOU onTHUKU. [IpuHIMIBI
3aIFCH M BOCCTAHOBJICHUS
OIITHYIECKUX TOJIOTPAMM.
Tonmorpamma kxak qud)paknnoHHAS
pemerka. CBOMCTBA ONTHYECKHX
rosorpamm. ["ojorpamMma kak
COBOKYIIHOCTh
MUKponzoOpaxenuid. [lapamiakc
U riyOuHa PE3KOCTH.
WHdopmannoHnHas eMKOCTb.
OCHOBHBIE XapaKTEPUCTHKH
rOJIOTPaMM M BOCCTaHOBIJICHHBIX
n3o0pakeHwit. J{nppakunonHas
3¢ (eKTUBHOCTD TeOpeTHIEeCKast U
peanbHast. [lonHoe mpomyckanne
roJIOrpaMMBbl. SIPKOCTh ¥ KOHTPACT
uHTEp(EPEHINOHHBIX T0JIOC.
Bunzocts nonoc. Ycnosus
3anucy. QaKkTopkl, BIUAIONINE HA
BEITMYUHY BHIHOCTH T10JIOC.
Pa3pemarormas cnoco6HOCTh
rojiorpaMmbl. CBS3b C
TeOMETPHUUECKIMH NTapaMeTpaMu
cxemsl 3amucu. [IpononpHoE U
TIOTIEPEYHOE YBEIHMUYECHHUE.
MacmraOHble HCKaXKeHUS
n3o0paxeHus. MIcTouHNKH
HUCKaKEHUH. YUYEeT U BO3MOXHOCTh
KOMIICHCALIUY UCKAKEHUM.
BoccranoBiieHue HEMCKaXKEHHBIX
JICUCTBUTEIHHOTO ¥ MHUMOTO
n300paXKeHnH.

2. MeToauKa olleHKH 3TaoB (l)OpMI/IpOBaHI/Iﬂ KOMIIeTEHIIMI M0 AMCHUILIHHE

[TpomexyTouHas arTecTanys MO JUCLUIUIMHE MPOBOAUTCS B 5 cemecTpe - B (hopMe 3K3aMeHa,
KOTOPBII HampasJieH Ha OlleHKY copmupoBanHoctu kommerenmii [1K.2/HU, [TK.3/HU.

Kpome Toro, chopMupoBaHHOCTH KOMIIETEHIIMM MpPOBEPSETCS TMPH MPOBEACHUU MEPONPHUSTHHA

TEKYILEro KOHTPOJIs, YKa3aHHbIX B TabuIle pa3zaena 1.

B 5 cemecTtpe 00s3aTenbHBIM 3TalloM TEKYIIEH aTTecTallMM SIBISIOTCS KOHTpOJbHas pabora,
KypcoBasi paborta. TpeOGoBaHUS K BBHINOJHEHHIO KOHTPOJBHOW pabOThl, KypcOBOM pabOThl, COCTaB M
IpaBUJIa OLEHKH c(hOPMYIMPOBAHBI B MACHOPTE KOHTPOJILHON pabOTHI, KypCOBOM pabOThI.

OOmue npaBuia BBICTABICHUS OIEHKH MO JUCLUIIIMHE ONPEENSIoTCs OalibHO-PEUTUHTOBOM
CHCTEMOMH, MPUBEJCHHON B paboueil mporpamme y4yeOHON AUCIUITIIHHEI.
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Ha ocHOBanuMM TpUBEICHHBIX Jajnee KPUTEPUEB MOXKHO cienarb OOMmMHA BBIBOA O
chopmupoBannoctu komrerenuui [1K.2/HU, T1K.3/HU, 3a koTopbie OTBeUaeT MUCIUILIMHA, HA Pa3HBIX
YPOBHSIX.

3. O0mas xapakTepucTHKA YPOBHEH pe3yJbTaTOB 00y4YeHHsl, COOTHECEHHBIX ¢ HHINKATOPaMHU
AOCTHKEHHUS] KOMIIeTeHIIUil

Hu:ke mnoporoBoro. YpoBeHb BBINOJHEHHS pPadOT HE OTBEYAaeT OOJBIIMHCTBY OCHOBHBIX
TpeOOBaHMIA, TEOPETUYECKOE COJIEpXKAaHUE Kypca OCBOCHO YAaCTHYHO, MPOOeIbl MOTYyT HOCUTh
CYIIECTBEHHBIM XapakTep, HEOOXOAMMBIE TMPAKTHUYECKHE HABBIKM PAa0OTHI ¢ OCBOCHHBIM MaTepHAIOM
chopMUpOBaHbl HE JOCTATOYHO, OOJIBIIMHCTBO MPEIyCMOTPEHHBIX MPOrpaMMoOil OOy4YeHHs Y4eOHBIX
3aJJaHU HE BBIITOJHEHbI WX BBIITOJHEHBI C CYIIIECTBEHHBIMU OIIMOKAMH.

IloporoBbiii. YpoBeHb BBIOMHEHHS] PA0OT OTBe4YaeT OOJIBUIIMHCTBY OCHOBHBIX TpeOOBaHMIA,
TEOPETUYECKOE CO/ICPIKaHUE Kypca OCBOGHO YaCTUYHO, HO MPOOEIbl HE HOCAT CYIIECTBEHHOT'O XapakTepa,
HEOOXOAMMBbIE MPAKTUYECKHE HABBIKU PAOOTHI ¢ OCBOCHHBIM MAaTE€pPHAJIOM B OCHOBHOM C(OPMHUPOBAHBI,
OOJIBIIMHCTBO TMPEIYCMOTPEHHBIX MPOrpaMMOil 00y4eHus y4eOHBIX 3aJaHHMi BBITIOJIHEHO, HEKOTOPHIE
BUJIbI 33]JaHUI BBITIOJTHEHBI C OITHOKAMH.

Ba3oBbiii. YpoBeHb BBITIOIHEHHS pabOT OTBEYAET BCEM OCHOBHBIM TPEOOBAHUSM, TEOPETUIECKOE
CoJiepKaHUe Kypca OCBOEHO IOJHOCTBbIO, 0e3 MpoOesoB, HEKOTOpbIE MPAKTUUYECKUE HABBIKM PabOTHI C
OCBOCHHBIM MaTepHaJioM C(OPMHPOBAHBI HEIOCTATOYHO, BCE MPEAYCMOTPEHHBIE MPOTPaMMOI 00y4eHUs
y4eOHbI€ 3aJ]aHusl BBIIIOJHEHbI, KAYeCTBO BBINOJHEHUS HU OJHOTO M3 HUX HE OLEHEHO MUHHMMAJIbHBIM
YUCIIOM OaJIJIOB, HEKOTOPHIE U3 BBIIIOJHEHHBIX 33/IaHUM, BO3MOKHO, COJIEPKAT OLIHOKH.

IIponBuHYTHINi. YPOBEHb BBINOJHEHHUS PabOT OTBEUACT BCEM TPEOOBAHMIM, TEOPETUYECKOEC
coJiepKaHNe Kypca OCBOCHO IMOJHOCTBIO, 0e3 Mpo0esoB, HEOOXOAMMBIEC MPAKTUUECKUE HABBIKK PaOOTHI C
OCBOCHHBIM MAaTEpUaJIOM C(HOPMUPOBaHBI, BCE MPEAYCMOTPEHHBIE MPOTPaMMON OOydYeHUs ydeOHbIC
3aJJaHus BBIIIOJIHEHBI, KAYECTBO UX BBIITOJIHEHUA OLICHECHO YU CIOM 6aJIJ'IOB, 6JII/I3KI/IM K MaKCUMAaJIbHOMY.



denepanbHOE TOCYAaPCTBEHHOE OI0PKETHOE 00pa30BaTENbHOE YUPEKIACHHUE
BBICITICTO OOpa30oBaHUs
«HoBocubupckwii rocy1apcTBEHHBIN TEXHUYIECKIH YHHBEPCUTET»

Kadenpa ontrnuecknx nHGOPMAITMOHHBIX TEXHOIOTHI

HacnopT IK3aMCHa

no nuciuiuinae «KommberotepHas ronorpadus», 5 cemectp

1. Meroauka oneHKH

DK3aMeH NPOBOJUTCS B YCTHOM ¢opme, 1o Omneram. buner ¢popmupyeTcs no ciemayromemy
NpaBWy: W3 I[IPUBEIEHHOIO HW)KE CIMCKAa BbIOMpaeTcs JBa Bompoca. B xonme 5sk3ameHa
IperoiaBaTelb BIPABE 3a/1aBaTh CTYCHTY JTOIOJHUTEIBHbIC BOIPOCHI M3 0011ero nepevns (1. 4).

(I)OpMa 9K3aMCHAIITMOHHOI'O ounera

HOBOCUBUPCKUI IT'OCYJJAPCTBEHHbBIM TEXHUUECKWUIM YHUBEPCUTET
®akynpreT OTO

Bbuaer Ne
K 9K3aMeHy 1o nucruiuinae «KommbroTepHas roiorpadus»

1. Bompoc 1
2. Bomnpoc 2.

YTBepxaato: 3aB. kKapeapoin nomxHocTs, DO
(Toamuck)

(mata)

2. Kpurtepumn ouneHku pe3y/bTaTOB 00y4YeHHsl, COOTHECEHHbIX C YPOBHSIMH OCBOEHMS
UHIUKATOPOB JOCTHKEHUS] KOMIIeTeH il

OTBeT Ha 3K33M6H&HI/IOHHBII\/’I OUJIET CUMTAETCS HEYAOBJECTBOPUTEIbHBIM, C€CJIM CTYACHT
Opu OTBETE Ha BOMPOCHI HE JAET ONpEAENeHUH OCHOBHBIX IOHATHM, HE CHOCOOEH IOKa3aTh
MPUYMHHO-CIIEICTBEHHBIE CBSI3U SBJIEHUI, OlIeHKa cocTaBisieT /0 6annos.

OtBer Ha PK3aMEHAIMOHHBIA OMJIET 3aCUMTHIBAETCS HAa MOPOrOBOM YPOBHE, €CIU CTYIEHT
Ipr OTBETC HA BOIIPOCHI OACT OIPCACICHUE OCHOBHBIX HOHHTHﬁ, MOXCT I1O0KasaTb MIPUYMHHO-
CJIC/ICTBEHHBIE CBSI3U SIBJIEHUM, OLIEHKA COCTABIISIET 20) 6annos.

OTBeT Ha K3aMEHAIMOHHBIN OMJIET 3aCUMTHIBAETCSl HA 0A30BOM YpPOBHE, €CIIH CTYJEHT MpH
OTBETE Ha BOIPOCH! (POPMYIUPYET OCHOBHBIE MOHSITHS, 3aKOHBI, AT XapaKTEPUCTUKY MPOLIECCOB,
SIBJICHUH, IPOBOIUT aHAJIN3 NPUYMH, YCIOBUH, MOXKET MPEICTaBUTh KAUECTBEHHbIE XapAKTEPUCTUKU
HPOLIECCOB, orieHKa coctasisieT 30 6anios.

OrtBer Ha K3aMEeHAIMOHHBIN OMJIET 3aCUUTHIBACTCS HA MPOABMHYTOM YPOBHE, €CIIU CTY/ICHT
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NPy OTBETE€ HA BOIPOCHI MPOBOJIUT CPABHUTENBHBIN aHAIN3 IMOJXOJIOB, MPOBOJUT KOMILIEKCHBIHA
aHaJIM3, BBIABSICT TPOOJIEMBI, MpeJiaraeT MEXaHW3MbI PEIICHHUS, CIOCOOCH IIPE/ICTABUTh
KOJIMYECTBEHHBIC XaPAKTEPUCTHKH OIPECTICHHBIX MPOILIECCOB, IPUBOAUT KOHKPETHBIC TIPHUMEPHI U3
MIPAKTUKH, OIleHKa cocTapisieT 40 6annos.

3. IIIkana oueHKH

B oOmeill omeHke 1O JUCHUIUIMHE 5SK3aMEHALMOHHBIE Oaulbl YYWUTBHIBAIOTCS B
COOTBETCTBUM C HpaBWIaMU OaIbHO-PEUTHHIOBOM CHCTEMBbI, NPUBEAECHHBIMU B paboueit
IporpaMMme JAUCLHUIIIUHBIL.

4. Bomnpocsl K 3k3aMeHy 1o aucuuninie «KoMmberorepHas roiorpadus»

1. T'onorpadudecknii MPUHIIUI 3alMCH U BOCCTAHOBJIICHHUSI CBETOBOW BOJIHBI. YpaBHCHHE
roJ0rpaMMBl.

2. JleficTBUTENBHOE U MHUMOE H300paxeHus. CBOMCTBA rOJIOrPaMM.

3. Tumsl ronorpamMmm 1o reOMETpUM CXEM 3aIUCH.

4. T'onorpammel @payrrodepa, Openenst, Dyprwe.

5. Teopema KorenbarkoBa. Kputepuit HalikBucra. Pa3zperienue rojgorpamm.

6. Ludposas ronorpadus. dusnyeckas 3amuch W KOMIBIOTEPHOE BOCCTAHOBIICHHE
H300paKCHHIMA.

7. ICTOYHUKH U3ITy4EHUs IS 3alIMCU U BOCCTAHOBJICHUS TOJIOIPAMM.

8. AmnmapartypHoe oOecrieyeHue KOMIIBIOTEpHOH rosorpaduu. ONTUYECKHE 3IIEMEHTHI.
CpenctBa nupoBoii perucTpaimm.

9. MaremaTnueckoe MOJEIMPOBAHUE IIPOLIECCA 3AIIUCH I'OJIOIPaMMBI.

10. beznun30BbI 1IM(POBOI ronorpapuuecKuii MUKPOCKOIT.

11. MynbTHIIEKCHBIE ToJIorpaguyeckue crepeorpamMmsbl. ['oorpadguueckuii npuHTep.

12. Hudposas ronorpadust KpynHeIx 00beKTOB. OHO- 1 MHOTOJINH30BbIE CUCTEMBI.

13. ITonHOLBETHBIE IIU(PPOBBIE TOJIOTPAMMBI U CTEPEOTPAMMBI.

14. MuoroBosnHOBast uugposas rogorpadus.

15. CymHocts ronorpadudeckoil naTeppepoMeTpurt. IHTEeHCUBHOCTh BOCCTAHOBJIEHHOM
BOJIHBI.

16. Lludposas ronorpaduueckas nareppepomerpusi. OcoOEHHOCTH METOA.

17. Ouenka pazmepa nukcena nudpoBoi roorpaMMel. Brisrommye napaMeTpsl.

18. Konrponupyemslii Gpa3oBslii casur. OnieHKa 4nciia He0OOXOIUMBIX C/IBUTOB.

19. Metoap! ycTpaHeHHsI KOTEPEHTHOTO (JOHA U TIBOWHUKOBOTO M300paskeHUS.

20. ITpuHIMITE TOOrpadMUECKOr0 HEpa3pyIIAOIIEro KOHTPOJIS.

21. CniocoObl BU3yalu3aui CHHTE3UPOBAHHBIX TOJIOTPAMM HECYIIECTBYIOINUX OOBEKTOB.

22. Pa3zperaronias criocoOOHOCTh TOJIOTPaMMBI M €€ CBSA3b C MapaMeTpaMH 3aIucCH.

23. BoccTraHoBiieHuE rojorpaMMsl Kak [syMepHoe Dypre-npeodpazoBaHue.

24. OcobenHocTr 06paboTkM BHEOCEBBIX rojorpamM. [IpeodpazoBanue Openerns.



DenepanbHOE TOCY1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BBICITIIETO 00pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBI TEXHUYECKHI YHUBEPCUTET
Kadenpa ontrnuecknx nHGOPMAITMOHHBIX TEXHOIOTHI

IMacnopT KOHTPOJILHOM PAdOTHI

no nucruiuinae «KoMmbroTepHas roiorpadus», 5 cemectp

1. MeToauka OEeHKH
KonTponbHast paboTa mpoBOIUTCS B BUAC UHIUBUAYATbHONW paboThl 10 Teme 'BrusiHue
YCIIOBUH 3alMCH W BOCCTAaHOBJICHUS HAa T€OMETPUYCCKHE HCKAKEHUS ToJIOrpapuvecKoro
n300paxeHus .
BreimosHsieTes MMCbMEHHO.

1. Kpurepum omeHKH pe3ybTaTOB 00y4eHHsl, COOTHECEHHbIX C YPOBHSIMH OCBOCHHS

UHIUKATOPOB JO0CTHKEHHs KOMIIeTeHIUI

Kaxnoe 3amanre KOHTPOJIBHON pabOThl OLIEHMBAETCS B COOTBETCTBHU C NMPUBEICHHBIMHU
HIDKE KPUTEPUSIMHU.

KonTponbHast pabora cuMTaeTcss HeBBINOJHEHHOW, €CIM JOMYIIEHbl 3HAYUTEJbHBIC
OLIMOKH B IPOBEIEHUH PacyeToB, X0l pelieHus He BepeH. OlieHKa cocTaBiIseT S5 6auioB.

PaboTa BBIIIOTHEHA HA MOPOrOBOM YPOBHE, €CJIM JIOMYIIEHBI OIIMOKH B MPOBEACHUU
pacyeToB, HO X0J1 perieHus BepeH. Ouenka cocrasiser 10 6amios.

Pabora BhImomHEHa Ha 0a30BOM YpPOBHE, €CIIM BCE PACYEThl MPOBEICHBI BEPHO, HO
UMEIOTCS HE3HAUNTENIbHbIE BBIYMCIUTEIbHBIE OMNOKY . O1ieHKa cocTaBisieT 15 6amos.

PabGora cunTaercs BBINOJIHEHHON Ha NPOABHHYTOM YpPOBHE, €CIU BCE pacueThl
IPOBE/IEHBI BEPHO, BEIUMCIUTENBHBIX OMNOO0K HeT. OneHka cocranisier 20 6anos.

2. IIkanaa omeHKHn
B o0mieit orneHke Mo AUCHUIUIMHE Oalibl 3a KOHTPOJBHYIO pabOTy YYUTHIBAIOTCS B
COOTBETCTBUU C TMpaBUaMH OaNIbHO-PEHTUHTOBON CHCTEMBI, MPHUBEACHHBIMA B paboueid
nporpaMMme AUCHUTIIHHBL.

3. TlpumMep BapuaHTa KOHTPOJILHOI padoThI
OnpenenuTh KOOpAMHATBHI BEpPUIMH IUIOCKOrO oOBekTa - TpeyroiabHuka ABC,
Ha0JII0/1TaeMOro B JICHCTBUTEIbBHOM U MHUMOM H300pa)K€HUHM, BOCCTAHOBJIEHHOM C BHEOCEBOI
rojorpammbl. Pe3ynbraThl pacuera mpeacTaBuTh rpaduuecku. CpaBHUTH MIJIOLIAM O00BEKTa U
€ro U300paxeHuH, ONpPeAEIUTh ONEPEYHOE YBEITHUCHHE.
Hcxonnble paHHble K pacueTy (MO BapuaHTaM): KOOPAMHATHI BEpIIMH OOBEKTa,
KOOPJIMHATHI ICTOYHHUKOB OITOPHOW M BOCCTAHABIIMBAIOIIEH BOJIH, JJIMHBI BOJIH.



denepanpHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICIIIETO 00Pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHUUECKHH YHUBEPCUTETY

Kadenpa ontrnuecknx nHGOPMAITMOHHBIX TEXHOIOTHIA

IHacnopr
KYPCOBOii padoThI

no qucruruimHae «KoMmberoTepHas ronorpadus», 5 cemectp

1. MeToanka OEHKH

3amanue: KommbloTepHOE BOCCTAaHOBIIEHHWE HM300pAKEHUS] PEATBHOTO TPEXMEPHOTO
00BEKTa HA OCHOBE METO/1a CBEPTKHU.

Tpebyercs oOpabGoTarh HU(POBYIO TOJIOTPaMMY HATYPHOTO TPEXMEPHOTO OOBEKTa,
3apETUCTPUPOBAHHYI0 C TOMOIIbI0  1HdpoBoro ¢Qoroanmapara, wmarpuma KOTOPOTO
pacmosiaraeTcsi B IUIOCKOCTU peructpauuu. [Ipu oOpaboTke HCMONb3yeTcs UMEIOUIUIICS MaKeT
nporpaMM, B KOTOPOM HEOOXOAWMO 33JaTh OCHOBHBIC MAapaMEeTpPhI. Yrojl MEXKIy OIMOPHOW H
MPEeIMETHOM BOJIHAMH, pa3pelleHue MaTPHIbl, MMOJ0KEHHE 00BEKTa OTHOCUTEIBHO IIOCKOCTU
peructpanuu. HeoOXoauMo yCTpaHHTh HYJIEBOH MOPSAOK AUGPAaKIMA ¥ JABOWHHUKOBOE
HU300paKeHHE.

B nrore n01KHO OBITH MOTYYEHO y3HABAEMOE N300paxKeHHe 0OBbEKTA.

Crpykrypa:

1. Beenenue

2. Teopernueckas 4acTb

3. PacueTHas yacth

4. 3akaro4yeHue

2. YpoBHM chOpMHPOBAHHOCTH KOMIETEeHIUI U KPUTEPUH OLIEeHKH

Pabota cuMrTaeTcs He BBINOJHEHHOM, €CIIU BBINOJIHEHBl HE BCE 3a/laHUs, OTCYTCTBYET
aHaIU3 OOBEKTa, JIMAarHOCTHUYECKHE INPU3HAKKM HE OOOCHOBAaHBI, alIapaTHbIE CPEICTBAa HE
BBIOPAHBI WJIM HE COOTBETCTBYIOT COBPEMEHHBIM TpEOOBaHMSIM, OlleHKa cocTasiseT 10 6amios.

PabGora cuuTaeTcsi BBHINOJHEHHOW HA MOPOrOBOM YPOBHE, €CIM HEKOTOpPblE YacTu
3aJaHusl  BBIOJHEHBl (opManbHO: aHanM3 OObEKTa BBHIMOJHEH 0e3 JEeKOMIIO3UIIHH,
JUArHOCTHUYECKUE TMPU3HAKU HEJOCTaTOYHO OOOCHOBaHBI, AammapaTHbIE CpeACTBa HE
COOTBETCTBYIOT COBPEMEHHBIM TPeOOBAHUSAM, OIleHKa cocTaBiseT 20 GayioB.

PaGota cuntaercs BbINOJIHEHHON HA 0a30BOM YPOBHE, €CJIM aHAJIN3 O0BEKTa BBIIOJIHEH B
NOJTHOM o0beMe, MpH3HAKKM W TapamMeTpbl JWAarHOCTHPOBAaHUS OOOCHOBaHBI, aJTOPUTMBI
pa3pa0oTaHbl ,HO HE ONTHUMM3MPOBAHBI, allapaTHbIE CpPeACTBa BBIOpaHBI 0€3 JOCTATOYHOTO
000cHOBaHMUS, OlleHKa cocTapseT 30 0aIoB.

PabGorta cuuTaercs BBIMOJTHEHHOW HA MPOABHHYTOM YPOBHE, €CIIM aHalu3 OOBEKTa
BBIIIOJIHEH B TIOJHOM 00beMe, NpPU3HAKM M MapaMeTpbl JAMArHOCTHPOBAHUS OOOCHOBAHHBI,
AITOPUTMBI pa3padOTaHbl 1 ONTUMHU3UPOBAHBI, BHIOOP almapaTHbIX CpeACcTB 00OCHOBAH, OLIEHKA
coctasisieT 40 6anmos.

3. IIkaJjga oueHku

B oOmieli oneHke mo AUCHUIUIMHE Oajuibl 3a paOOThl YUUTHIBAIOTCS B COOTBETCTBHU C
npaBWiiaMd  OaJlJIbHO-PEMTUHIOBOM  CHUCTEMBI, NPHUBEIEHHBIMM B paboueil mporpamme
JUCLIUATIIINHBI.



4. IlpuMepHbIii IepedyeHb TeM KypCcoBoil padoThl
BapuaHTs! ¢ pa3nmMyHbIMUA UCXOJHBIMU TAHHBIMU

5. IlpumepHbIii nepeyeHb BONPOCOB K 3alIUTe KYPCOBOil padoThl

1. Kakue TeopeTHuecKue METOJbl IIPH BBINOJIHECHUH KypCOBOM pabOTHl OBLIN
HCIIOJIb30BaHbBI?

2. Kakme »SMOupuyeckue METOJbl TMPU BBIIIOJHEHHH KYypCOBOW pabOThl OBLIN
HCIIOJIb30BaHbBI?

3. B dYem BBl BHIWUTE BO3MOXHOCTH IPAKTHUYECKOTO IPUMEHEHHUS IMOJIYYSCHHBIX
pe3ynbTaToB?



