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1. BHewHe TpeboBaHWSA

Tabnuua 1.1

Mpynna

KomneTteHuumn

VIHAMKaTOPbI AOCTUXKEHUS] KOMMETEHLMIA

O6LuenpodeccoHabHble
KOMMeTeHLMM

OrlMK-1 CnocobeH NpeAcTaBsATb COBPEMEHHYIO HayUHYI0 KapTUHY MUPa, BbISBNATb

€CTeCTBEHHOHaYUHYH CYLLHOCTbL NPOo61eMbl, HOpMYNMPOBaTb 3adaqun, onpeaensTb NyTh Ux
peLUeHns 1 oLeHnBaTb 3D(hEKTUBHOCTb BbIGOPa 1 METOO0B NMPaBOBOW 3aLUThI Pe3ybTaToB
WHTENNEKTYaNbHON AeATENbHOCTY C YHETOM CreLmMgrKN nccnefoBaHnin ana paspaboTkm
OMTUYECKOIN TEXHUKM, ONTUYECKUX MaTEPUASIOB 1 TEXHOMOMM ONTUYECKOrO NPOU3BOACTBY

OlK-1. 1 lMpepfcTaBnseT COBPEMEHHYIO HAaYUHYI0 KapTUHY M1Pa, BbIABNAET
€CTECTBEHHOHAYYHYH CYLLIHOCTb MPO6EMbI

ObLenpoeccnoHasbHble
KOMMETEHL U

OrlMK-2 CnocobeH opraHn3oBaTb NPOBEAEHNE HAy4YHOro UCCNeA0BaHNS 1 pa3paboTKy,
NPeaCcTaB/IATL U apryMEHTMPOBAHHO 3aliMLLaTh NOyYEHHbIE Pe3ybTaThbl
WHTENNEKTYaNbHOWN AeATENbHOCTY, CBA3aHHbIE C HAay4YHbIMW UCCNEA0BAaHUAMK B 061aCTU
OMTNYECKOIN TEXHUKM, OMTUKO-3/IEKTPOHHBIX MPMBOPOB 1 CUCTEM

OrlMK-2. 1 OpraHu3yeT NpoBeAeHMe HayYHOr0 UCCNef0BaHNA U pa3paboTKy

ObLwenpoeccroHasbHble
KOMMETEHL U

OMMK-3 Crnoco6eH NprobpeTaTh 1 UCMOMb30BaTh HOBbIE 3HAHWS B CBOEIA NpeaMETHOIA
06/1aCTN Ha OCHOBE MH(OPMALIMOHHBIX CUCTEM 1 TEXHOOTUIA, NpeanaraTh HOBble MAEU Y
NOAXO0/Ibl K PELLEHI0 UHXEHEPHbBIX 33124

OMK-3. 1 OcyLlecTBNSIeT UHNOPMALIMOHHBIV MOWCK U UCMOMbL3YET HOBbIE 3HAHWS B CBOEIA
npeaMeTHON 061acTn

OnMK-3. 2 NMpeanaraeT HOBbIE MAEN N NOAXOAb! K PELLEHNIO MHXEHEPHbIX 3a4ay C
MCNob30BaHWEM MH(OPMALMOHHbBIX CUCTEM W TEXHOJIOT W

MpodheccroHanbHbIe
KOMMETEHL UM

MK-1/HA Cnoco6HOCTb K aHa/IM3y COCTOSHWS Hay4HO-TEXHUYECKON Npo6iemMbl,
TEXHUYECKOr0 3afjaHusl 1 MOCTAHOBKE LieNI 1 3afa4 NPOEKTUPOBAHWS ONTUYECKNX U
OMTWKO-3/IEKTPOHHBIX NPMBOPOB, CUCTEM 1 KOMM/IEKCOB Ha OCHOBE MOAGOPa 1 U3yYeHUs
NNTEpaTypHbIX M NaTEHTHbIX UCTOYHWKOB

MK-1/HA. 1 CocTaBnseT niaH nomncka Hay4Ho-TEXHUYECKOW UH(hopMaLmm No paspaboTke
ONTWYECKMX Y ONTUKO-3N1EKTPOHHBIX NPUOOPOB 1 KOMI/IEKCOB

YHuBepcabHble
KOMMETEeHL MK

YK-6 CnocobeH onpefensitb ¥ peaiv3oBbiBaTb MPUOPUTETLI COOCTBEHHON LEATENBHOCTM 1
€Noco6bl ee COBEPLLEHCTBOBAHWSA HA OCHOBE CAMOOLIEHKU

YK-6. 2 icnonb3yeT IMYHOCTHBIA NOTEHL AN B COLMa/IbHOM cpefe Ans AOCTVKEHMA
NOCTaBNEHHbIN Lienen

2. TpeboBaHna HI'TY K nnaHMpyemMbIM pesysibTaTaM 06y4eHUs, COOTHECEHHBIM C

NHAMKATOPaMu SOCTKEHNS KOMMETEHL M
Tabnuua 2.1

VIHAMKATOPbI AOCTMKEHUST KOMMETeHL WA

PopMbl OpraHmsaLnm

Pe3ynbTaTbl 06y4eHUs

3aHATUIA

OIIK-1. 1 IIpeacraBjsieT cOBpeMeHHYI0 HAYYHYIO KADTHHY MHPA, BbIABJIsIET
€CTECTBEHHOHAYYHYIO CYIIHOCTH HPOOJIeMBI

YMETb OCYLLECTABNATb MOUCK U aHa/TN3 HayHHO-TeXHMHECKOIZ nnTepartypbl No
OCHOBHbIM TeMaM ANCLNN/INHbI

MpaKTUYecKme 3aHATUS;
CamocToATeNIbHas paboTa

OIIK-2. 1 Opranu3syet npoBeJeHAe HAYTHOI0 HCCJICI0BAHNUS H Pa3padoTKy

UMETb NpefcTaBeHne 0 PU3NYECKNX OCHOBaX (DOPMUPOBaHNS U300paXKeHMs B
OMTUYECKMX CUCTEMAX C YHETOM pPasnyHbIX (hakTopoB (YCN0BUS OCBELLEHMS,
HEPaBHOMEPHOCTb MPOMNYCKaHWNS, 9KPaHMPOBaHWE, abeppauumn 1 4p.)

MpaKTUUecKme 3aHATUS;
CamocTosiTenbHas paboTa

OIIK-3. 1 OcymecTBJjsieT HH(POPMANMOHHBIN MOUCK H MCII0Jb3YeT HOBbIE
3HaHHS B cBoeil mpeaMeTHOH ob01acTn

MMeTb NPEACTaBNEHME O HOBbIX TEHAEHLMS B NPeAMETHOI 061acTm

lNpakTnyecKme 3aHATUS;
CamocTosaTe/ibHasa paboTa

OIIK-3. 2 IIpeanaraeT HOBbIe WeH U MOAXO0/bI K PelICHHI0O HHKEHEPHbIX
3a/1a4 ¢ HCIOJIb30BaHNeM HHPOPMAIHOHHBIX CHCTEM H TE€XHO0JIOT Hii

BNnafeTb HaBblKaMM MO KOMMNbOTEPHOMY MOAENMNPOBaHUIO ONTUYECKUX CUCTEM B

nporpamme "Zemax"

MpaKTuyeckune 3aHATUS;
CamocTosTenbHasa pabota




IIK-1/HA. 1 CocTaBasieT IUIaH NOMCKA HAYYHO-TeXHHYecKoil nHopManum 1o
pa3paboTKe ONTHICCKAX H ONITHKO-3JICKTPOHHBIX NPHOOPOB 1 KOMILICKCOB

YMeTb aHaNM3NPOBaTh Hay4YHO-TEXHUUECKYH HAOPMALIMIO MO paspaboTke

ONTUYECKUX CUCTEM

MpaKTnyecKne 3aHATUS;
CamocTosaTenbHas paborta

YK-6. 2 Ucnoab3yeT JUYHOCTHBINH MOTEHIMAT B CONMAJIBHOM cpee s

JMOCTH/KEHUS MOCTABJEHHBIN Ieei

3HaTb OCHOBHbIE METOAUKW OLEHKN Ka4yeCcTBa I/I306pa)KEHI/IF| N KpUTEpmEB KayecTBa

M3006paXKeHns

lNpakTnyecKme 3aHATUS,;
CamocTosaTe/ibHas paboTa

3. CofepykaHue 1 CTPYKTypa ANCLUN/NHBI

Tabnuua 3.1

TeMbl NPaKTUYECKNX VsHUXB | A\ ryghple | /HAMKATODDI
Vi Hack! |opme npat. | (e | AccTwkenns | YUeGHAs eATeNIbHOCTb
saHATM noar., Hac. "7 | KoMneTeHuwit
CemecTp: 1

OnpakTndeckas eanHuua: PopmMmMpoBaHme ONTUYECKOM CUCTEMbI B porpamme "'Zemax'

1. NHTepdpelic nonb3oBaTens

OrkK-1.1,0Mn
nporpammel 4ns pacyeta K-2.1 OMK-3
ONMTUYECKUX CUCTEM "Zemax". | 2 0 2 1 OMK-3.2 | MpakTn4eckoe saHsTue
YCTaHOBOYHbIE OKHa. ' ,YK-6 2' :
Mpadryeckme okHa '
2. PefakTopbl nporpaMmbl
"Zemax': pefakTop OMK-1.1.0M
OMTUHECKNX CCTEM, PEAaKTOR | 0 2 |K-2.1,0MK-3|MpakTuueckoe 3aHsTMe
OLIEHOYHOI (PYHKLMN, 5 VK-6.2
pefakTop ' '
MYbTUKOH(UIypaLnii
3. 3agaHue n
MO3MLMOHMPOBaHMe 3 OMK-2.1.0M
rIOBEPXHOCTEN OTTVHECKON 2 0 1 K-3.2,MK-1/ | MpaKTn4eckoe 3aHATHE
cucTembl. HopMrpoBaHHbIe HA 1
KoopanHatbl. HaknoHb! 1 '
[ELEeHTPUPOBKN 31IEMEHTOB
4. CUCTeMbI C U3MEHSIOLLelicA OrnK-1.1,0M
KOH(mrypauumein. Pabota ¢ 1 0 1 K-2.1,0MNK-3| MNpakTnyeckoe 3aHATME
Katanoramu CTekon 2

AnaakTuyeckas eanHnLA: AHa/IM3 XapaKTepPUCTMK ONTUYECKOR CUCTEMbI

5. Mporpammel aHann3a
OMTUYECKOW CUCTEMbI B
nporpamme "Zemax"

0

OrnkK-3.2,YK
-6.2

MpakTnyeckoe 3aHATHE

AvpakTrnyeckas eanHmua: ONTumMmUsaums napam

eTPOB CuCTe

Mbl

6. 3agaHue nepemMeHHbIX

BENNYMH. 3ajaHNe LIeNeBoil OrK-1.1,0]
- oah 4 1 0 1 K-2.1,0MNMK-3| MNpakKTn4yeckoe 3aHATME
(hyHKLUM ONTUMU3ALMN.
.1,0MK-3.2
BbInonHeHWe ontummsalmm
7. OnTummnsarop "Hammer". OrkK-3.2,YK
1 0 1 MpakTnyeckoe 3aHATHE
OnTummsaumsa CTekos. -6.2
8. MNpoekTnposaHve OrMK-2.1,0r
AXPOMATOB 1 0 2 K-3.2.YK-6.2 MpakTnyeckoe 3aHATUE
9. MofenvposaHue 1 aHanns Ol1K-2.1,011
CMeKTPpasbHbIX MPMOOPOB B 1 0 1 K-3.1,0MK-3| MNMpaktuyeckoe 3aHATNE
nporpamme "Zemax". 2,YK-6.2

Jnpaktndeckaa egmHuua: q)OpMI/IpOBaHI/Ie ONTUYECKOWN CUCTEMBI B HEMOC/1IeEq0BaTE/IbHOM pPEXNME

nporpaMmmbl "'Zemax""




10. 3agaHve n
No3nMLUNOHNPOBaHME 06LEKTOB OrlK-2.1,0M
1 0 2 lNpaKTnyeckoe 3aHATHE
B Henoc/nefoBaTeNbHbIX K-3.2
CUCTeMAX.
11. TpaccmpoBKa fly4ei n
erucrTpauns oaHHbIX. OnkK-2.1,0nn
b paLua 4 1 0 1 NpakTnyeckoe 3aHATHE
OonTummnsaums K-3.2
HernocnefoBaTe/ibHbIX CUCTEM.
12. Kom6uHnpoBaHHas
P OMK-2.1,0M
nocnefosaTensbHas U 2 0 1 K-3.2 YK-6.2 MpakKTnyeckoe 3aHATHE
HenocnefoBaTe/lbHasd cucTeMa o '
Tembl ANS N3 HuX B NHankaTopsl
A Yacb! |chopme npaxT. CpAOK,TV,”b'TH:;eC poctuxenns | YueGHas ieATeNbHOCTb
CaMOCTOATENIbHOI0 N3yYeHUs MOAF., Yac. PMBILHaCc. | omneTeHLmi

Cemectp: 1

Jnpaktndeckaa egmHuua: OI'ITI/IMI/I3aLI|I/IFI napamMeTpoB CUCTEMDbI

1. MogenupoBaHue
OAVHOYHOM NINH3bI 1
nccnefoBaHve amarpaMmel
NATHa paccesaHns B
3aBMCMMOCTM OT pajuycoB
KPW1BU3HbI NMOBEPXHOCTEN
JINH3bI

OrK-3.2,YK
-6.2

CamocTodATenbHoe U3ydeHne
TEOPeTUYECKOro MaTepuana

AvpakTuyeckas egnHuua: ®opmMmpoBaHve onTur

YeCKOI cMCTeMbl B porp

amme "'Zemax™

2. MogenvposaHue

CamocToATe/IbHOe M3yyeHue

Z-06pa3Horo xoga fyyeii ¢ 2 1 0 OrK-3.2
TEOpeTUYEeCcKoro Matepmnana
NMOMOLLbIO 3epKa
AunpakTnyeckasa eguHuua: OnNTUMmM3aLnsa napameTpoB CUCTEMBI
3. NccneposaHne
abeppaLOoHHbIX
KO3(P(MLMEHTOB A/151 OCEBbIX U OMK-1.1,0r
HaK/OHHbIX MY4YKOB, K-2.1,0lNK-3[CamocTosTeNibHOe n3yyeHune
2 0 0
nagaroLLmx Ha O4MHOUHYIO .2,MK-1/HA. [TeopeTnyeckoro matepunana
NMH3Y (MaeasibHYyo 1 C 1,YK-6.2

ONTUMU3NPOBAHHBIMM
paauycaMu KpUBM3HbI)

AnpaakTuueckas eauHuLAa: AHa/IM3 XapaKTepPUCTMK ONTUYECKO CUCTEMBI

4. MojgenupoBaHue
NPOTSHYKEHHOr0 06bEKTA U
nccnefoBaHmne n3obpaxeHune
3TOro 06LeKTa, aBaemMoro

OMK-1.1,0r1

CamocToATe/IbHOe M3yyeHue

a3/IMYHLIMU OMTUYECKNMM 2 0 0 K-3.2,11K-1/ TEOpeTUYEeCKOro MaTepmnana
P HA.1,YK-6.2| TP P
cucTemamu (SIMH30BbIMU U
3epKasibHbIMU, CPepUYecKUMU
1 HecthepryecKnmm)
3.30M6CC£>?<§(H)E|2HBMXEO HO LLenn B OfK-1.1,0T1
P A u K-2.1,0MNK-3|CamocTosaTeIbHOe N3yyeHne
CMeKTPOMeTpax, NMoCTPOeHHbIX | 6 2 0
.2,MK-1/HA. |TeopeTnyeckoro marepunana
no cxemam [lawleHa-PyHre 1
UepHu-TepHepa.
AvpakTuyeckasn egmHuLa: ®opMyMpoBaHUe ONTUYECKOW CUCTEMbI B Nporpamme *'Zemax"
6. MogenvpoBaHue OrlK-1.1,0r1
N30rHyTOro K-2.1,0lNK-3[CamocTosTeNibHOe 13yyeHue

BO/IOKOHHO-OMTUYECKOT0
Kabens

2,MK-1/HA.

1YK-6.2

TEOPETNUHECKOro MaTtepuana




3.1 lNpakTnyeckas NogrotToBkKa

Tabnuua 3.2
No TeMb! 3aHs TV ®opMmbI OpraHusaumm CopepxKaHve NpakTUYeCKOoM NOAroTOBKN
3aHATUiA (BnAbl paboT)
1 MogenmpoBaHne Z-06pa3HOro xofa ny4yei ¢ |CamoctT. BbINonHAeT cnepytoLme Buabl paboT:
MOMOLLIO 3epKan CTY[EHTbI NPOBOASAT MOLENMPOBaHNe
Z-06pa3HOro Xofa nyyeri ¢ NOMOLLbHO
3epkan
2 WccneposaHve n3o6paxeHns BXOAHOM Lwenn |Camoct. BbINonHAET crefytoLime Buabl paboT:
B CMEKTPOMETPaX, NOCTPOEHHBIX M0 CXeMam CTY[EHTbI UCCNeayoT N306paxeHuns
MaweHa-PyHre n YepHu-TepHepa. BXO/JHOW LM B CNEKTPOMETPax
3.2 CamocToATeNbHas paboTa 0by4yaroLerocs
Tabnuua 3.3
o ViHAnKaTope! Yacbl Ha Uacbl Ha
Ne Buabl caMocToATe/IbHOMN paboThl JOCTUXKEeHUA
< |BbINOSIHEHWNE [KOHCYNbTauun
KOMMEeTEHU NN
CemecTp: 1
OriK-2.1,0r1K-
1 |PI3/Pedepar 3.2 YK-6.2 10 0

: MukpoonTuKa B 3N1eKTPOHMKE. MNpOeKTUPOBaHKe aMNANTYAHbIX BOIOKOHHO-ONTUYECKMX AaTYMKOB Kak
3/1eEMEHTOB MUKPOOMTUYECKMX CUCTEM : METOAMYECKME YKa3aHus 1o PI3 ana akynbteta PO®
HanpasneHus 28.03.01 - HaHOTEXHOMOMMM U MUKPOCUCTEMHAA TeXHUKa (Npodnnn
&apos;MukpocuctemMHas TexHnka&apos;, &apos;HaHotexHonorna&apos;) / Hosocub. roc. TexH. YH-T ;
[cocT. A. A. Banuk].- HoBocubupcek: N3g-so HITY, 2015.- 34, [2] ¢. : un.,Tabn.- Pexum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000216614 'ynbTaeBa T. A. Y4ebHO-MeTOANYECKOE MOCOOME MO
Kypcy «KomnbloTepHOe MOfeNMpoBaHme» [SNeKTPOHHbIV pecypc] : yuebHO-MeToaMYecKoe nocobme / T. A.
MynbTseBa ; HoBocw6. roc. TexH. yH-T. - HoBocnbupck, [2017]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000234842. - 3arn. ¢ akpaHa.

OrK-1.1,0rK-
2.1,0MK-3.2,N
K-1/HA.1,YK-6.
2

2 |[MoprotoBka K 3aHATMAM 49 1

: TynbTaeBa T. A. Y4e6HO-MeTOAMYECKOEe NMOCOBMe NO Kypcy « KOMMbIOTEPHOE MOAENMPOBAHME»
[OneKTpoHHBIA pecypc] : y4ebHo-MeToAMYecKoe nocobue / T. A. I'ynbTseBa ; HoBOCKG. roc. TexH. yH-T. -
Hosocunbupck, [2017]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234842. - 3arn. ¢
9KpaHa.

OrK-1.1,0rK-
2.1,0MNK-3.1,0
MK-3.2,MNMK-1/H
A.1,YK-6.2

3 |MoaroToBKa K aTTecTauum

: TynbTaeBa T. A. Y4eb6HO-MeTOAMYECKOE NOCOOME NO Kypcy «KOMMbIOTEPHOE MOAENNPOBaHME»
[3nekTpoHHBIN pecypc] : yuebHO-MeToaMYeckoe nocobme / T. A. I'ynbTsieBa ; HOBOCKOG. roc. TEXH. YH-T. -
Hosocunbupck, [2017]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234842. - 3arn. ¢
akpaHa. AyakuHa M. M. OpraHu3aums caMocTosTeIbHOM paboThbl CTyAeHTOB HOBOCHBUPCKOro
roCy1JapCTBEHHOIO TEXHUYECKOIO YHMBEPCUTETA : y4ebHO-MeToamMuYeckoe nocobue / M. M. AyakuHa, HO. B.
HukuTWH ; HoBocK6. roc. TexH. yH-T.- HoBocubupcek: N3a-so HITY, 2022.- 61, [1] c. : Tabn.- TekcT :
HenocpeacTBeHHbIN.- Pexxum gocTyna: http://elibrary.nstu.ru/source?bib_id=223022

OrlK-1.1,0MK-
4 CamocTosTe/IbHOe N3yyeHue TeOPETUYECKOro 2.1,0MNK-3.2,I1 20 0
marepuana K-1/HA.1,YK-6.
2




CTy[eHT n3yyaeT Tembl, NpuBefeHHbIe B Tabnuue 3.2 : T'ynbtaeBa T. A. Y4ebHO-MeTOAMYecKoe nocobue
no Kypcy «KoMnboTepHOE MOAENMPOBaHME» [INEKTPOHHbIV pecypc] : y4ebHO-MeToanYecKoe nocobue / T.
A. T'ynbTsieBa ; HOBOCKO. roc. TexH. yH-T. - HoBocnbupck, [2017]. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000234842. - 3arn. ¢ akpaHa. yakuHa M. . OpraHunsayms
caMoCTOATe/IbHOM paboTbl CTyAeHTOB HOBOCMOUPCKOTO rocyAapCTBEHHOIO TEXHWYECKOr0 yHUBEpCUTETa :
y4yebHO-MeToAMYecKoe nocobue / M. M. AyakuHa, FO. B. HUKUTUH ; HoBOCKG. roc. TeXH. YH-T.-
Hosocnboupck: M3g-8o HITY, 2022.- 61, [1] c. : Tab/n.- TeKCT : HENOCPeACTBEHHbIN.- PeXxum goctyna:
http://elibrary.nstu.ru/source?bib_id=223022

3.3 TexHonorms oby4yeHuns

[N opraH13auum 1 KOHTPO/ISt CaMOCTONTe/IbHOM PaboThbl 06YYatOLLIMXCS, @ TAKXKe NPOBeAeHUS
KOHCY/NbTaLWii NPUMEHSIIOTCS MH(OPMALMOHHO-KOMMYHUKALMOHHbIE TEXHONMOTM (Tabn. 3.4).

Tabnuua 3.4
JeAatenbHoCTb MHdopmMaLMOHHO-KOMMYHUKALWOHHbIE TEXHO/10r UK
VHhopmumpoBaHme MopTtan HI'TY
KoHcynbTnpoBaHue e-mail; Moptan HI'TY
KOHTpO/b Moptan HI'TY
Pa3meLLeHne yuebHbIX 3EC
marepuanos
Tabnuua 3.5

AKTUBHbIE N MHTEPAKTMBHbIE (DOPMbI NPOBEAEHUS 3aHATUI

Ne HanmeHoBaHWe aKTUBHbIX (hopM

1 |[Aunckyccus

KpaTtkoe onucanne npumenernusi: OTHOBpEMEHHO JISKIHSA-IUCKYCCHS UMEET CBOEH IIENTBI0
o0y4yeHHe MeTOAUKe aHA/IN3a Ba)KHEHIINX MMpo0ieM, BeJJleHHe HayYHbIX AUCKYCCHI, TPUMEeHeHNe U
yMeJI0€ UCIOIb30BaHNEe HEOOXOAUMBIX apIYMEHTOB IJIs 3aIlUThI CBOMX MO3ULIUM WA KPUTUKA
TOUYEK 3PEHUs ONIIOHEHTOB.

Moapo6Has nHgopMaLus 06 UCMoIb30BaHUN TEXHOMOMMW NpUBOAMTCA B "IMynbTaeBa T. A. YuebHO-MeToAMYeCKOoe
nocobue no Kypcy «KomnboTepHOe MOAENMPOBaHME» [DNEKTPOHHBIN pecypc] : y4ebHo-meToguyeckoe nocobue / T.
A. T'ynbTseBa ; HoBocuO. roc. TexH. YH-T. - HoBocnbumpck, [2017]. - Pexum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234842. - 3arn. ¢ 3KpaHa."

2 |MeTop npoekToB

KpaTxoe ONMHCAHHUEC MPUMEHCHUSA PasBurne no3HaBaTeIbHBIX HABBIKOB ydyanmiumxcs.

4. MpaBuna aTTecTauun 06y4YatoLLMXCsi Mo AUCLUNNHE

[ns atTecTaymm obyyaroLmxca no ANCUMNINHE NCnonb3yeTcs 6anbHO-penTUHIOBas cUcTeMa
(BPC), no3sonstoLLas BbICTaBNATb OLIEHKM MO TPaAULIMOHHON LwKane n 15-ypoBHeBoli ECTS.
Kpatkast uHopmauums o bPC npvseseHa B 1a6s. 4.1.

Tabnuua 4.1
MuH. .
OueHnBaeMble BUAbI LeATENbHOCTM 06yyatoLLmxcs 6ann MaKkcrMasibHbIN 6asn
CemecTp: 1
IIpaxmuueckue 3anamus: 10 30
PI3/Peghepam: 10 30
IK3amen: 20 40




B Tabnuue 4.2 npefcTaBieHo COOTBETCTBYE POPM KOHTPO/S 3asB/sieMbIM TPeGOBaHMSAM K
pe3ynbTaTaM OCBOEHMUS AUCLUNVHBI.

Tabnuua 4.2
Dopmbl
Kogabl P
o KOHTpONA
KOMMeTeH MHaMKaTopbl JOCTUXEHNSA KOMMETEHLNI
LIMVI Sawwra K3ameH
Pr3/mp
OMK-1 OrK-1 1. MNMpepacTaBnsieT COBPEMEHHYIO HayUHYIO KapTUHY MUPA, BbISBAET + +
€CTECTBEHHOHAYYHY0 CYLLHOCTb NPO6eMbl
OTlK-2 |OlMK-2 1. OpraHu3yeT NpoBefeHWe Hay4YHOro UccnefoBaHua 1 paspaboTky + +
OMK-3 OMMK-3 1. OcyuwecTBASET MH(OPMALMOHHDI MOUCK N UCMO/b3YeT HOBbIE 3HAHWS B CBOEA + +
npeaMeTHON 06iacTu
OMK-3 2. Mpepgniaraet HOBblE MAEWN N NMOAXOAbI K PELUEHMIO MHXXEHEPHbIX 3a4a4 C + +
MCMO/b30BaHMEM MH(POPMALMOHHBIX CUCTEM 1 TEXHOJIOT WA
MK-1/H |NK-1/HA 1. CocTas/nseT nnaH Noucka HayuyHO-TEXHUYECKOI MH(opMaLIMK No pa3paboTKe + +
A ONTWYECKMX U OMTUKO-3/1EKTPOHHBIX NMPUOOPOB 1 KOMMIEKCOB
VK-6 YK-6 2. Vicnonb3yeT NMMYHOCTHBIV NOTEHUMaN B COLManbHOM cpee Ans AoCTMKEHMNS + +
MOCTaB/NEHHbIN Lieneli

®OH/] OLIEHOYHBIX CPEACTB MO AUCLIMN/IMHE NPeACcTaBNeH B MPUIoXeHUn Ne 1 K paboueit
nporpamme.

5. Jlutepatypa

OcHoBHas nuTepaTypa

1. Uyryii FO. B. ®ypre-onTuka mpoTs>KeHHBIX 00bEKTOB TTOCTOSIHHOMN TOJIIHMHEI | MOHOTpadus /
1O. B. Uyryii ; MuH-Bo Hayku u BeicIIiero oopa3osanus Poc. ®enepaunm [u ap.].- HoBocubupck:
Nzn-Bo HI'TY, 2021.- 455 c. : un.- TekcT : HemocpeACTBEHHBIN.- PesxxuM mocryma:
http://elibrary.nstu.ru/source?bib_1d=221949

2. [Tenmumacos O. B. ATOMHO-3MUCCUOHHBIE CTIEKTPOMETPHI C A30THON MUKPOBOJIHOBOM TLIa3MOM :
moHorpadus / O. B. [lenumacos, B. A. Jlabycos, A. H. [1lyremakoB ; HoBocu0. roc. TeXH. yH-T,
Wn-T aBTomaTuku u anekrpomerpun CO PAH.- HoBocubupcek: Usn-so HI'TVY, 2021.- 210 c. : un.,
tab.- Pesxum moctyma: http:/elibrary.nstu.ru/source?bib _1d=vtls000244325

3. I'ysxoe B. . Kommerotepnas ronorpacdus : [monorpadus] / B. . I'yxxos.- HoBocubupck:
W3n-o HI'TY, 2018.- 268, [1] c. : nn.- Pexxum mocryma:
http://elibrary.nstu.ru/source?bib_id=vtls000240063.- lom. TUT. ., OTJI. aHTJI.

JlononHMTeNbHas IMTepaTypa
1. Axymenkos, 0. I'. Teopus u pacueT ONTHKO-3JIEKTPOHHBIX MPUOOPOB [ DIEKTPOHHBIN pecypc] :
yueOHuk / FO. I'. SIkymieHkoB . - 6-e usz., nepepad. u mom. - M. : Jloroc, 2011. - 568 c. - ISBN
978-5-98704-533-6 - Pesxum noctyma: http://znanium.com/catalog. php?bookinfo=469679 - 3arux. ¢
JKpaHa.
NHTepHeT-pecypcl

1. HayuyHo-TexHMYeCcKuil BECTHUK WH(GOPMAIIMOHHBIX TEXHOIOTHIl, MEXaHIKHU U ONITUKH : )KypHAJ /
Yuusepcuter UTMO : caiit. — Cankt-ITetepOypr. — 2001 — — ISSN (print version) — 2226-1494 ;
ISSN (online version) — 2500-0373. — URL: https://ntv.ifmo.ru/ (zara oopamenus: 20.04.2023). —
TeKcCT : 3JIeKTPOHHBII.

6. MeToan4eckoe 1 NporpaMMHoe obecrieyeHme, NHHOPMAaLIMOHHbIE TEXHOOM NN

6.1 MeToauyeckoe obecreyeHme




1. Aynkuaa M. I1. Oprann3anms caMoCTOsSTeIbHOU padoThl cTyaeHToB HoBOCHOMpCKOTO
roCyJapCTBEHHOTO TEXHUYECKOTO YHUBEPCHUTETA : yueOHO-MeToandeckoe mocodue / M. T1.
Hynxuna, FO. B. Hukutus ; HoBocu6. roc. TexH. yH-T.- HoBocubupck: M3n-so HI'TY, 2022 .- 61,
[1] c. : Tabm.- TekcT : HEMOCPEACTBEHHBIN.- Peskum qocTyra:
http://elibrary.nstu.ru/source?bib_1d=223022

2. 'ynersaeBa T. A. YueOHO-MeTOnMueckoe mocodue mo kypcy «KommproTepHOEe MOAETUPOBAHUE)
[DmexTpoHHBIT pecypc] : yueOHO-MeToarueckoe mocobue / T. A. T'ynprsesa ; HoBocu6. roc. TexH.
yH-T. - HoBocubupck, [2017]. - Pesxum moctymna:
http://elibrary.nstu.ru/source?bib_i1d=vtls000234842. - 3arux. ¢ skpaHa.

3. MukpoonTuka B 31eKkTpoHUKe. [[poekTHpoBaHme aMIUTUTYIHBIX BOJIOKOHHO-OITTHYECKUX
JaTYUKOB KaK JIEMEHTOB MUKPOOITHYECKUX CUCTEM | METOIUYECKHE yKaszaHus mo PT'3 mis
bakynpTera PO® nanpasienus 28.03.01 - HaHoTeXHONMOrMM 1 MUKPOCHUCTEMHAS TEXHUKA
(mpodmmm &apos;MukpocucremHas Texauka&apos;, &apos;Hanorexnonorus&apos;) / HoBocuo.
roc. TexH. yH-T ; [cocT. A. JI. bamuk].- HoBocubupck: M3a-so HI'TVY, 2015.- 34, [2] c. : un.,Ta0m.-
Pexxum noctyma: http:/elibrary.nstu.ru/source?bib_id=vtls000216614

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecneyeHme

1 cucrema as pa3pabotku mporpaMMHoOro odecreuerus Ha si3bike C++ CodeGear / Embarcadero
Technologies C++Builder 2007 Professional R2

2 Bbpay3zep Mozilla Foundation Mozilla Firefox
3 INaket oducHbix npmioxenuit Microsoft Office

4 MathCAD - 3T0 MHTErpupOBaHHAsI CUCTEMA MTPOrPAMMUPOBAHMS, OPUEHTUPOBAHHAS HA
MMPOBEAEHUE MaTEMATHUECKUX M HHKeHEpHO-TexHIueckuXx pacyetoB. PTC MathCAD

6.3 NHhopMaLmoHHble TEXHONOornm

Mpw ocyLecTBeHM 06pa3oBaTelbHOro NpoLecca no AUCUMNANHE NPUMEHSAIOTCA 3/IEMEHTI
ANCTaHLMOHHbIX 06pa30BaTe/ibHbIX TEXHO/ONWi, @ TaKXKe CUHXPOHHOIO 1 aCUHXPOHHOIO
B3aMMO/ENCTBUA B 3/IEKTPOHHOIN MH(hOpMaLMOHHO-06pa3oBateibHON cpegbl HITY.

7. MaTepuranbHO-TeXHMYECKOE 0becneyeHmne

Mpe3eHTaLMOHHOe 060pyA0BaHME

No HanmeHoBaHue Ha3HauyeHue

1 |lNpe3eHTaUMOHHOE 060pYyaOBaHME ANA AeMOHCTpaL MK HarnsgHoOro Marepuana
(MynbTUMeamna-npoeKTop, 3KpaH, KOMNbLITEP
18 ynpaBneHns)
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1. O0o00meHHas CTPYKTYPA (POHIA OLEHOYHBIX CPEIACTB JUCHHUILIMHBI

OO6o6mieHHass cTpykTypa (OHAA OIEHOYHBIX CPEICTB MO AUcHMILUIMHE HpopmalnoHHbIe
TEXHOJIOTMM B OINTOTEXHHKE mpejcTaBieHa B Tabmnuie. COBOKYMHOCTH pPE3yJbTaTOB OOYYECHHS IO
JTUCIUIIIMHE COOTHECEHA C YPOBHAMU CHOPMUPOBAHHOCTH KOMIIETEHIIMH U COOTHECEHHBIMH C HUMHU
uHauKatopamMu. MHIUKATOPHI JOCTHXKEHUS KOMIIETEHIIMN M3MEpsieMbl ¢ TIOMOIIBIO CPEACTB TEKYIEeH U
IPOMEKYTOUHOM aTTEeCTAIMK 110 AUCHUIInHe IHPOopMaIIMOHHBIE TEXHOJIOTHH B ONITOTEXHUKE.

Tabmuna

JTanpl OLEHKH Pe3yJIbTaTOB 00y4YeHHs U
COOTHECEHHBIX ¢ HUMHU HHIUKATOPOB
JIOCTHKEHUs] KOMIIeTeH Ml

dopMupyeMble HNupuxaropsbl Meponpusitus
KOMIIeTeHII UM KOMIIeTeH Ui Temer TEKYIIETo KOHTPOIA IIpomexyTounas
(KOHTpOJbHAS
padora, KypcoBoi arrecranms
(3K3aMeH, 3a4eT)
npoekt, PI'3(P),
pedepar u ap.)
OIIK-1 Cnoco6en | 1. [Ipexacrasisier 3amanue mnepeMeHHbIX BenuuuH.|PI'3, Bce pasznesns OK3aMeH,  BOIPOCHI
MIPEACTABIATh COBPEMEHHYIO 3amanne — meneBod  (QyHKIHUHU 1-14
COBPEMCHHYIO HAYYHYIO KapTHHY ONITUMU3AIIHY. Brmonaenne
HAYYHYI0  KapTHHY [MUpa, BEIABIACT ONITUMU3AIHN HnTepodeiic
MHUpa, BBISBIIATH | €CTCCTBEHHOHAYYHY |MOJB30BATENS MPOTPAMMBI IS
€CTeCTBEHHOHAYYHY |10 CYIIHOCTH pacdera  ONTHYECKHUX  CHCTEM
0 CYIITHOCTB [ TpOOIIEMBI "Zemax". YCTaHOBOYHBIEC OKHa.
poOIIeMBI, I'paduueckue OKHa
(dbopmynpoBaTh HccnenoBanne — abeppalMOHHBIX
3a/a4d, OMNpEIeIATh K03 (ULNEHTOB Ui OCEBBIX U
NyTH WX pEIIeHUS H HAaKJIOHHBIX IIyYKOB, MaJaOINX
OIICHUBATh Ha OJIMHOYHYIO JIUH3Y
3¢ PEeKTUBHOCTH (nneanpHyIO U c
BEIOOpa W METOJOB ONTUMU3UPOBAHHBIMU PaJNyCaMU
MPaBOBOM  3aIUTHI KPUBU3HBI) HUccrenoBanue
pe3yIbTaToOB n300pakeHNsT BXOTHOH INENH B
WHTEIUICKTYalTbHON CHEKTPOMETPAX, IMOCTPOCHHBIX II0
JeSTeTbHOCTH c cxeMam [Namena-Pynre u
y4eToM  crenu(uKu Yepuu-Teprepa. MogenupoBaHue
UCCIICIOBAaHUNA 1A H30THYTOTO
pa3paboTku BOJIOKOHHO-OIITHYECKOTO  Kabemst
ONTHYECKOH MogenupoBanue MpPOTSKEHHOTO
TEXHHKH, 00BeKTa u HCCIIeIOBaHNE
ONTUYECKUX H300paKeHHEe O3TOro  OOBEKTa,
MaTepHaoB U JTaBaeMOT0 Pa3IMIHBIMU
TEXHOJIOTHHA ONITUYCCKUMHU cucTeMaMu
OTITUYECKOTO (IMH30BBIMH W 3€pKaJbHBIMH,
TIPOU3BOJICTBA cheprIecKuMu u
Hec(hepruIeCKUMH ) Penmakropbt
nporpamMmbl  "Zemax": penakTop
ONTHYECKUX CHCTEM, PEIaKTOp
OLICHOYHOW (YHKILMH, pPEIaKTop
MyJNbTUKOHUTrypanuii  CucremMbl
c HU3MEHSIoIIeHC
KOH(UTypauue. Pabora c
KaTaJIoraMH CTEKOJI
OIIK-2 CriocobeH | 1. Opranusyet 3amanue uw mosunuonupoBanue |PI'3, Bce pazaenbl DK3aMeH,  BOMIPOCHI
OpraHu3oBaTh MIpOBEJCHUE 00BEKTOB B HEMOCIEI0BATENbHBIX 1-14
IpOBE/ICHHE HAY4YHOTO cucTeMax. 3amanue U
HAyIHOTO HCCIICZIOBAHUS U TTO3UIIHOHUPOBAaHUE
HCCIICIOBAHUS H|pa3paboTKy TTOBEPXHOCTEH OTITUYECKOH
pa3paboTKy, CUCTEMBI. HopwmuposanHasie
MIPEICTABIATh " KOOPAWHATEHI. Haxons "
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apryMEHTUPOBAHHO
3aIUIIATH
TTOTyYCHHEIC
pe3yIbTaThI
HHTEJUICKTYaTbHOR
JIESITENBLHOCTH,
CBsI3aHHEIE c
Hay‘IHI)IMI/I
HUCCICOAOBAHUAMUAU B
001aCTH OITHUYECKOM
TEXHUKH,
ONTHUKO-3JIEKTPOHHBIX
puOOPOB U CHCTEM

JIEIEHTPUPOBKU 3JIEMEHTOB
3amaHne TepeMEHHBIX BEIWYMH.
3agaHue 1eJIEBOH (hyHKIHN
ONITUMU3AIIHY. Brmonaenne
ONTUMU3AIUU HHaTtepdeiic
MMONT30BATEISI TIPOTPaMMBI  JUIS
pacdera  ONTHYECKHUX  CHCTEM
"Zemax". VYCTaHOBOYHBIE OKHA.
I'pacduueckue OKHa
HccnenoBanne  abeppallMOHHBIX
K03((ULMEHTOB Ui OCEBBIX U
HAaKJIOHHBIX ITyYKOB, MaJaOINX
Ha OIMHOYHYIO JIUH3Y
(MmeanpHyIO " [¢
ONTUMU3UPOBAHHBIMU PaJNyCaMU
KPUBU3HBI) HUccrenoBanue
n300pakeHUsT BXOTHOH INENH B
CHEKTPOMETPAX, MOCTPOCHHBIX II0
cxemam [Tamena-Pynre u
UYepHuu-Tephepa.
KomOunnpoBanHas
HocJe10BaTeIbHAsT u
HerocJeoBaTeNbHas cucreMa
MonenupoBanue u aHaIu3
CIIEKTPAJIbHBIX npubopoB B
MporpaMme "Zemax".
MonenmupoBanue H30THYTOTO
BOJIOKOHHO-OIITHYECKOTO  Kabems
IIpoextupoBanme aXxpOMaToB
Pepaxropsl nporpammel "Zemax":
pPEeIaKTOp ONTHYECKUX CHCTEM,
penakTop OLEHOYHOHN (YHKIHH,
penakTop MyJIbTHKOH(UTypauuit
CucteMbl ¢ HU3MEHSIONICHCS
KOH(UTypauue. Pabora c
KaTajioraMu cTekosl TpaccupoBKa
Jydel M perucTpanus JaHHBIX.
OnrumMusanusa
HENOCJIEeIOBATEIHEHBIX CHCTEM.

OIIK-3 Crocoben | 1. OcymecTBisier 3amaHue mnepeMeHHbIX BenuduH.|PI'3, Bce paznenbl OK3aMeH,  BOIPOCHI
npuoopeTaTh " |MHPOPMAITMOHHBIN  (3amaHue  IeJIeBOM byHKIIN 1-14
HCIIOJIb30BATh HOBBIE |IOMCK U UCMOJb3YET |ONTHUMH3ALUH. Brinonnenue
3HAHUA B CBOEH |HOBBIC 3HAHUS B OINITHUMU3AIUN Wurtepdeiic
MpeIMETHOW OOJIacTH [CBOEH NMPEeAMETHON  |MOJIb30BaTeNs NPOTPaMMBI Ul
Ha OCHOBe |00nacTu pacdera  ONTHYECKUX  CHCTEM
HUH(pOpPMaMOHHBIX "Zemax". VYCTaHOBOYHBIE OKHA.
CUCTEM " I'paduueckue OKHa
TEXHOJIOTUH, MopenupoBanue 51 aHAJIN3
npeangaratb  HOBBIE CHEKTPAIBHBIX ~ TPUOOPOB B
HIeu U TOOXOAbl K nporpamme "Zemax".
PEILEHUIO
MHXCHEPHBIX 3aJ1a4
OIIK-3 2. Ilpennaraer HOBBIE |3aganue u no3uuuoHuposanue |PI'3, Bce pasnenst OK3aMeH,  BOIPOCHI
WJEU U TOAXOAbI K 00BEKTOB B HEMOCJEI0BATENbHBIX 1-14
pelIeHuI0 CUCTEMaXx. 3ananue u
WHXEHEPHBIX 3aJ1a4 C |TO3UIIMOHUPOBAHHE
HCIIOIBb30BAHUEM MOBEPXHOCTEN OITUYECKOMI
UH(POPMAIMOHHBIX  |CHCTEMBI. HopmupoBannbie
CUCTEM H KOOPJIUHATHI. Hakmonst u
TEXHOJIOT Uil JIELIEHTPUPOBKHU 3JIEMEHTOB
3ajaHue NEPEMEHHBIX BEJIUYMH.
3agaHue 1eJIEBOH byHKIIN
ONTUMHU3ALHH. Brinonnenue
ONTUMU3AIUU HHaTtepdeiic

II0JIB30BATC/IA ~ IPOIrpaMMBbl U1
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pacueTa  ONTHYECKHX  CHUCTEM
"Zemax". VYcCTaHOBOYHBIE OKHA.
I'papuaeckue OKHa
HccnenoBanue  abeppalliOHHBIX
KO3((QHUIIMEHTOB IS OCEBBIX H
HaKJIOHHBIX ITyYKOB, TaJalonux
Ha OJIMHOYHYIO JIUH3Y
(uneanpHYyIO u c
ONTUMH3UPOBAHHBIMU PaAJNyCaMU
KPHBH3HEI) Hccnenosanue
U300paKCHHsT BXOJHOM IIenu B
CIICKTPOMETPAX, MOCTPOCHHBIX 10

cxeMaM [Tamena-Pynre 5
Yepuu-Tepuepa.
KombOurupoBannas
TocIeToBaTeIbHAS u
HEeNnocJIe0BaTeNbHAS cucreMa
MopaenupoBanne Z-00pa3Horo
X0Ja Jyded ¢ MOMOIIBI0 3epKal
MonenupoBanue u aHaIu3
CIIEKTPAJIbHBIX npubopoB B
nporpaMme "Zemax".
MonenupoBanue HU30THYTOrO
BOJIOKOHHO-OIITHYECKOTO  Kabemst
MopenupoBanue OJMHOYHOMU
JIH3BI u HCCIICTOBaHHE
IUarpaMMBl TIATHA paccesHUs B
3aBHCHMOCTH oT paanycoB
KPUBU3HBI TIOBEPXHOCTEH JIHH3HI
MonenmipoBaHue TMPOTSHKEHHOTO
00BeKTa u HCCIICTOBaHHE
H300paKeHHEe OITOro  OOBEKTa,
JIaBaeMOT0 Ppa3IUYHBIMH
ONTHYECKUMHU cucTeMaMu
(IMH30BBIMM M 3€pKaJIbHBIMH,
chepruaecKkuMu u
Hechepuueckumu) ONTHMHU3ATOP
"Hammer". Onrumusanus
crekon.  IIporpammbl aHamm3a
OTITUYECKOM CHUCTEMBI B
porpaMme "Zemax"
IIpoextupoBanme aXxpOMaTOB
Pepaxropsl nporpammel "Zemax":
pEelaKkTop ONTHYECKUX CHCTEM,
peIakTop OLEHOYHOH (YHKIHH,
penakTop MyJIbTHKOH(UTypauuit
CucteMbl ¢ HU3MEHSIONICHCS
KOH(UTypauue. Pabora c

Karajoramu ctekonl TpaccupoBka
JMyde W pEeTUCTpalys IaHHBIX.
Onrumusanusa
HENOCIEN0BATEIBHBIX CHCTEM.

[IK-1/HA
CnocoGHOCTh K
aHAIM3Y  COCTOSIHUS
Hay4YHO-TEXHUYECKOMH
poOIIeMBI,
TEXHUYECKOTO
3a/1aHus u
MOCTAHOBKE LENH U
3a/1a4
TIPOEKTUPOBAHUS
ONTUYECKUX u

ONTHKO-3JIEKTPOHHBIX
npuOOpOB, CUCTEM H

1. CocraBisieT miaH
MouCKa
Hay4YHO-TEXHUYECKOMH
uHpopmanuu mo
pa3paboTke
ONTUYECKUX U
OTITUKO-3JIEKTPOHHBIX
puOOPOB U
KOMILIICKCOB

3ajaHue W TNO3ULUOHHUPOBAHME
MMOBEPXHOCTEN ONTHYECKOH
CHCTEMBI. HopmupoBanzbie
KOOpJMHATBHI. Haxnonst 51
JIELICHTPUPOBKHU 3JIEMEHTOB
HUccrnenoBanme  abeppalliOHHBIX

KOX(pUIUEHTOB [UII OCEBBIX U
HAKJIOHHBIX Iy4YKOB, MaJArOIIX
Ha OJTUHOYHYIO JIHH3Y
(nmeanpHYyIO " c
ONTHUMHU3UPOBAHHBIMU PAHyCaMU
KPHBH3HBI) HccnenoBanue
W300paKCHHs BXOJHOHM IIEIH B

PI'3, Bce pazaensl

DK3aMeH,
1-14

BOIIPOCHI
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KOMIIJIICKCOB Ha

CIIEKTPOMETpax, MOCTPOCHHBIX IO

OCHOBe mondopa cxeMam [Namrena-Pynre u
HU3YYEHUS Yepuu-Tepuepa. MoaenupoBaHue
JUTEPaTypPHBIX u HM30THYTOTO
TATCHTHBIX BOJIOKOHHO-OIITHYECKOTO ~ Kabems
HACTOYHHUKOB MonenmipoBaHue TMPOTSHKEHHOTO
00BeKTa u HCCIICTOBaHHE
H300paKeHHe OITOro  OOBEKTa,
JTaBaeMOT0 Ppa3IUYHBIMH
ONTHYECKUMHU cucTeMaMu
(IUH30BBIMH U 3€pKaJbHBIMH,
chepuaeckuMu u
Hec(hepUIECKIMH)
YK-6 CriocobeH |2. Mcnonb3yet Wurtepdeiic nosib3oBatess | P13, Bce pa3aensl DK3aMeH,  BOMIPOCHI
OTIPEICIISATh M [ TM9HOCTHBIN TPOTPaMMBbI ISt pacdeta 1-14
peain30BbIBaTh MOTEHLMAT B ONTUYECKUX cucrteM "Zemax".
TIPHOPUTETHI COLIMANIEHOM cpefie | Y cTaHOBOYHBIC OKHa.
cOOCTBEHHOU IUTSL OCTIDKCHHUS I'padmaeckue OKHa
JIEeATEIIbHOCTU U |OCTaBJIeHHBIH nenel |MccnenoBanne  abeppalnoHHBIX
CIOCOOBI ee K03((ULMEHTOB Uil OCEBBIX U
COBEpPILIEHCTBOBAHUS HAaKJIOHHBIX IIyYKOB, MaJalOINX
Ha OCHOBE Ha OJIMHOYHYIO JIUH3Y
CaMOOLIEHKH (nneanpHyIO U c
ONTUMH3UPOBAHHBIMU paANyCaMU
kpuBu3Hel)  KomOumHMpOBaHHAs
TocIefoBaTeIbHAS u
HEeNnocJIe0BaTeNbHAS cucreMa
MonenmupoBaHue u aHaIn3
CHCKTPAIBHBIX ~ TPUOOPOB B
porpaMme "Zemax".
MonenupoBanue H30THYTOrO
BOJIOKOHHO-OIITHYECKOTO  Kabemst
MopenupoBanue OJUHOYHOMU
JIMH3BI " HCCIIeIOBaHNE
JUarpaMMbl IIITHa paccesHus B
3aBHCUMOCTH oT paanycoB
KPUBU3HBI TOBEPXHOCTEH IIHH3HI
MonenmipoBaHue TMPOTSHKEHHOTO
00BeKTa u HCCIICTOBaHHE
m3o0paxkeHHEe STOro  OOBEKTa,
JIAaBAaEMOTO Pa3THIHBIMHU
ONITUYECKUMHU cucTeMaMu
(IMH30BBIMH U 3€pKaJbHBIMH,
chepuaecKkuMu u
Hechepuueckumu) OnNTHMHU3ATOP
"Hammer". OnTuMH3anus
CTEKOJL. IIporpammsl  aHanu3za
ONTHYECKOH CUCTEMBI B
MporpaMme "Zemax"
[IpoextupoBanme aXpOMaToB

Pepaxropsl nporpammel "Zemax":
pPEeIaKTOpP ONTHYECKUX CHCTEM,
pemakTop OLCHOYHOM (yHKIHH,
peIaKTOp MYJIbTHKOHMHUTYPAITHA

2. MeTtoauka oneHKH 3TanoB (popMupoBaHusi KOMIETEHIIUI MO0 TMCHUTLIHHE

PesynpTarel 0oOyueHHs 1O AMCUMIUIMHE, COOTHECEHHBIE C YCTAHOBJICHHBIMH B MPOTrpamMme
UHAMKATOpaMH JOCTH)KEHMS KOMIIETEHLMH IPOBEPSAIOTCA INpPU IPOBEIECHUU MEPOIPUITHH TeKyliel
aTTecTaluu (KOHTPOJIs) B MpOIlecce M3YUeHUs TUCIUILIMHBI, yKa3aHHBIX B Tabnule pasnena 1.

B 1 CECMECTPC 0053aTeNbHBIM 3TAIlOM TeKymeﬁ aTTeCTaluu SABJIACTCS pacquHo—rpa(queCKoe

3amganue (padora) (PI'3(P)). TpebGoBanust k BbemosHenutro PI'3(P),
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chopmynupoBanbl B naciopte PI'3(P).

[TpoMexyTouHasi aTTecTanus MO TUCIHUIJIMHE MPOBOAUTCS B |1 cemecTtpe - B dopMme 3K3aMeHa,
KOTOPBII HalpaBlieH Ha OLIEHKY COPMHPOBAHHOCTH PE3YJIBTATOB OOYYCHHUS I10 JUCHHUIUIMHE (MOIYIIIO),
COOTHECCHHBIX C YCTAHOBJICHHBIMH B IpPOrpaMMe WHAMKATOpamu nocTikeHust komnerenmmii OITK-1,
OIIK-2, OIIK-3, TIK-1/HA, YK-6 1 COOTHECEeHHBIX C HUMU UHJIUKATOPOB. (CM. Tabnuiry pazzaena 1).

DK3aMeH MPOBOAMUTCS B yCTHOW (popme mo Owmiieram, coaepiKalluM JIBa BOIPOCA, KAKIbIA W3
KOTOPBIX TpeOyeT pa3BepHYTOrO OTBETA C IMOSCHEHUSMU U OOOCHOBAHHMEM H3JIaraéMoro Marepuana.
buner dopmupyetcst u3 npusenenHoro B [lacmopre sx3aMeHa crucka BOIPOCOB, MO3BOJISIFOIINX OIICHUTh
pe3ynbTaThl 00yUeHHUs MO AUCHUILTUHE (MOIYII0) OCTaBUTh HYKHOE, COOTHECEHHBIE C YCTaHOBJICHHBIMU
B [IpOTrpaMMe MHIUKATOPaMH JOCTHKEHUS KOMIIETCHITUH.

OO6mue mpaBuiia BHICTABICHUS OIEHOK TEKYIIEH M MPOMEXYTOYHOM aTTeCTAlMH MO0 JUCIUTIINHE
OTIpeeINAI0TCS OATbHO-PEUTUHIOBOM CUCTEMOM, PUBEICHHOM B pabouell mporpaMMe AUCIUILTHHBL.

Ha ocHoBanum kpurepues, NpUBEACHHBIX B II. 3, OCYIIECTBIIIETCS OIEHKA YPOBHEU JOCTUTHYTHIX
pEe3yNIbTATOB  OOy4YEHUS M0 JUCUUIUIMHE, COOTHECEHHBIX C YCTAaHOBJIEHHBIMH B IIpOorpaMme
uHarKaTopamu goctxerus kommereHnuii OITK-1, OINK-2, OIIK-3, TTIK-1/HA, YK-6, 3akperieHHbIX 3a
JTUCIUIIIINHOM.

3. OO0mas xapakTepucTHUKAa YPOBHEl pe3yJIbTATOB 00y4eHHUs, COOTHECEHHBIX ¢ HHAUKATOPAMH
NOCTH/KEHHUS KOMIIeTeH I

IpoaBunyThlil. TeopeTuueckoe COAEp)KaHHE Kypca OCBOCHO  MOJMHOCTBHIO.  CTyneHT
JEMOHCTPUPYET CHUCTEMAaTHYeCKoe U TIy0OKoe IMOHMMaHHe y4eOHOro Marepualia U CIOCOOHOCTh K
CaMOCTOSITETILHOMY TIOTIOJTHEHUIO M OOHOBIICHHIO 3HAaHUI B XOJ€ JalbHEHIIel ydeOHOH paboThl U
npodeccuonansHoi aestenbHocTH. ChopMupoBaHbl HEOOXOIUMBIE HABBIKM MPAKTHUECKON padoThl. Bee
y4eOHbIe 3aJIaHHsl, TPEYCMOTPEHHBIE TPOrPaMMOil 00yUeHHSI, BBITOJHEHBI KAUeCTBEHHO, 0€3 3aMeuaHuil.
PesynbTarel 00y4eHHs IO AUCLHUIIMHE, COOTHECEHHBIE C YCTAHOBJICHHBIMU B IIPOrpaMMe WHIMKATOpaMU
JOCTHUKEHUS] KOMIIETEHLUH, OLIEHEHbI YUCIOM OalyIoB, BXOASILUM B AMANa30H IPOABUHYTOTO YPOBHSIL.

BazoBblii. TeopeTnueckoe conepkaHue Kypca OCBOGHO B 00beMe, HEOOXOAUMOM IS
MaIbHEWImeH y4eObl u mpodecCHOHANBHON JeATenbHOCTH. HaBblkM MpakTUYecKolW paboThI
chopMupoBaHbl Ha 6a30BOM ypoBHE. Bcee mpeaycMoTpeHHbIe TporpaMMoil o0ydeHus yuyeOHble 3aJaHus
BBITNIOJIHEHBI ¢ HEOOJIBIIMMU MOTPEIIHOCTAMU. Pe3ynbrarel 00yueHus Mo AUCHUIUIMHE, COOTHECEHHBIE C
YCTaHOBJICHHBIMHU B MPOTrpaMMe MHAUKATOPAMH JIOCTHXKEHUSI KOMIIETEHIUH, OLIEHEHBI YUCIIOM 0allJIOB B
npejenax 6a3oBOro ypoBHs.

Iloporoselii. TeopeTuueckoe cojepkaHue Kypca OCBOCHO B 00beMe, HEOOXOIUMOM ISt
nanbHeneil yueOpl U npoQecCuOHANBHON JIesATeNbHOCTH. HekoTopble mpakThyeckre HaBbIKU paboThI ¢
chopMupoBaHbl ¢ mpobOernaMu. YdUeOHbIE 3aJaHusl, MPEAYCMOTPEHHBIE TPOTPaMMoOi OO0y4eHus,
BBIMOJHSUIUCh € OIMIMOKAaMU, WCIPABICHHBIMH TIOJ PYKOBOJACTBOM IpemnojaBaTelns. Pe3ynbTarhbl
o0yueHHs 10 JUCLUMIUIMHE, COOTHECEHHBbIE C YCTAHOBJICHHBIMU B MpOrpaMMe HHIUKATOpaMU
JTOCTHKEHUS] KOMIIETEHIIMH, OLIEHEHBI YHCIIOM 0alioB B Mpe/iesiax MOPOroBOro yPOBHSI.

Hu:ke moporosoro. Teoperndeckoe copepikaHue Kypca ocBoeHO ¢parmeHTapHo. HeoOxomammeble
HABBIKM MPAKTUUYECKOH pPaboThl Cc(HOPMUPOBAHB MHUHUMAIBHO. bBONBUIMHCTBO Y4eOHBIX 3a/laHUM,
IPEyCMOTPEHHBIX MPOrpaMMON OOy4YeHMsI, HE BBINOJIHEHbI. Pe3ynbTaThl 00y4eHMs] MO IJUCIUILIMHE,
COOTHECEHHbIE C YCTAHOBJICHHBIMHU B MPOTPaMME WHAMKATOPAMH JOCTHKEHHSI KOMIIETEHIUH, OIICHEHbI
YHCJIOM 0ayIoB, BXOASIIMX B IMANIa30H HUKE IOPOTOBOTO YPOBHS.



denepanbHOE TOCYAaPCTBEHHOE OI0HKETHOE 00pa30BaTENbHOE YUPEKICHNE
BBICIIIEr0 OOPa30BaHUs
«HoBocubupckuii rocy1apCTBEHHBIA TEXHHYECKUH YHHUBEPCUTET

Kadenpa ontrnuecknx nHGOPMAITMOHHBIX TEXHOJIOTHIA

IHacnopr 3x3amena
110 JUCHUIIJIINHE «I/IH(i)OpMaIII/IOHHHe TCXHOJIOI'MHU B OIITOTCXHUKE), 1 CEMECTP

1. MeTtoauka oleHKH

DK3aMeH NpoBOAUTCSA B YCTHOM (opme, mo Omneram. buner cocrout u3 14 Bompocos u
(bopMHUpyeTCst TIO CIIe/TyoIIeMy MTPABIITY:
— IIEpBbI BOIPOC BHIOUPAETCS U3 AMana3oHa Bonpocos 1-7;
— BTOpOM BONPOC U3 IMana3oHa BOnpocos §-14.
Taxkum o06pazom, IPOBEPAIOTCS pe3yabTaThl 00yUEHHs O AUCLUIUIMHE, COOTHECEHHBIE C
YCTAaHOBJICHHBIMU B IIPOrpaMMe€ HHAUKATOpaMu JOCTUKCHUA KOMHGTGHHI/Iﬁ.
Ha sk3ameHe nperoiaBaTenb BIPaBe 3a/aBaTh CTYJICHTY YTOUHSIOIIUE U JONOJHUTEIIbHbIE
BOIPOCHI U3 001IIero rnepedss (11. 4).
DopMAa >K3aMEHAIMOHHOTO OWIeTa

HOBOCHBUPCKUN I'OCYJIAPCTBEHHbBIN TEXHUYECKNI YHUBEPCUTET
®akynprer OTD

Bbuier Ne
K 9K3aMeHy 1o auciuiuinae « MHpopMalioHHble TEXHOJIOTHH B ONTOTEXHUKE)

1. Bonpoc 1
2. Bompoc 2.

YT1Bepxkaaro: 3aB. kKadenpoit JIoJDKHOCTE, PO
(moamuce)

(mara)

2. Kpurtepuu oueHKH pe3yJbTATOB 00y4YeHHS, COOTHECEHHbIX C YPOBHSIMM OCBOCHUS
HHIUKATOPOB I0CTUKEHUSI KOMIIeTeH UM

OTBeT Ha SK3aMEHAIMOHHBIN OWJIET 3aCUUTHIBACTCS HA MPOJABHHYTOM YPOBHE, €CIIH
CTYJCHT IPOBOAMWT CPABHUTEIbHBIH KOMIUICKCHBIM aHaJU3 MaTepualia, BBISBISIECT IPOOJIEMBI,
HpezmaraeT MECXaHU3MbI HUX peIHeHI/IH, Hpe[[CTaBJIﬂeT KOJIMYCCTBCHHBIC XapaKTepI/ICTI/IKI/I
OTIPEIICIICHHBIX TPOIECCOB, IMPUBOIAUT KOHKPETHbIE NpHMepbl. COBOKYIMHOCTh PE3yJbTaTOB
O6y‘-I€HI/I$[ 10 JUCIIUITJIINHE 1 COOTHECCHHBIX C HUMHN I/IHI[I/IKaTOpOB JTOCTHUIXCHUA KOMHGTGHHHﬁ HC
COJICPXKUT MPOOEIIOB. Y CTAaHOBJICHHBIC B IIpOrpaMMe KOMIIETEHIUH C(HOPMHUPOBAHBI B IOJHOM
o0beMe. Onenka cocraBisaet om 35 0o 40 6annos.
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OTBeT Ha 5K3aMEHALMOHHBIN OUJIET 3aCYMTHIBACTCS HAa 0A30BOM YPOBHE, €CJIH CTYAEHT
IIpU OTBETE HA BOIPOCHI (POPMYIUPYET OCHOBHBIE MOHSATHS, JA€T XapaKTEPUCTUKY MPOLIECCOB,
SBIICHUHM, MPOBOAMUT aHAllM3 MPHUYUH, YCIOBUH, CIHOCOOCH IMPEICTaBUTh KOJIWYECTBEHHBIE U
Ka4eCTBEHHBIC XapPaKTEPUCTHKH TporeccoB. COBOKYIMHOCTh pe3yabTaToB OOy4YeHHs IO
JTUCIUIUIMHE (MOJYNI0) U COOTHECEHHBIX C HHUMHU WHIUKATOPOB IOCTHKECHHS KOMIETEHIIUN
COJCPKHUT HECYIIECTBEHHBIE TPOOENbl. YCTAaHOBIEHHBIE B TPOTpaMMe KOMIICTEHIIHU
chopMupoBaHbl Ha 6a30BOM ypoBHe. O1ieHKa cocTaBisieT om 34 0o 27 6annos.

OTBeT Ha 3K3aMEHALIMOHHBIN OMJIET 3aCUMTHIBACTCS Ha MOPOTOBOM YPOBHE, €CJIM CTYJEHT
IpU OTBETE HA BOMNPOCHI JA€T OMpeesieHNe OCHOBHBIX MOHSATHI, MOXKET MOKa3aTh MPUYUHHO-
CJIEICTBEHHBIE CBA3M sIBIEHUNH. COBOKYIHOCTh PE3YyJIbTAaTOB 00YUEHHS 110 AUCLUILIUHE (MOAYIIIO)
U COOTHECEHHBIX C HUMHU HHIUKATOPOB JOCTHKCHHSI KOMIIETEHUUH COIEPKUT MPOOETIBI.
VYcTaHOoBIIEHHBIE B IIpOrpaMMe KOMIIETEHIIMM COPMHUPOBAHbBI Ha MOPOroBOM ypoBHE. OlieHKa
coctaBisieT om 26 0o 20 6annos.

OTBeT Ha »JK3aMEHALMOHHBIA OWJIET CYHWTAeTCs Heyd0BJEeTBOPUTEIbHBIM (HUKE
MIOPOT'OBOTO YPOBHS), €CIU CTYJAEHT MpPU OTBETE Ha BOIMPOCHI HE JACT OMpPENETICHUN OCHOBHBIX
NOHATUH, HE CIIOCOOEH IOKa3aTh IPUYMHHO-CIEICTBEHHBbIE CBS3U sBIEHUH. COBOKYIHOCTH
pe3ynbTaTOB OOY4YEHUS! MO TUCIUIUIMHE U COOTHECEHHBIX C HUMHU WHIMKATOPOB JIOCTHKEHUS
KOMITETEHIIMI COJIEPKHUT CYIECTBEHHBIEC MPOOEIB. Y CTaHOBIICHHBIE B IIPOTPaMMe KOMITETEHIIHN
He copmupoBanbl. OlieHKa cocTaBlsieT merHee 20 6annos.

3. IIIkaja oueHKH

OK3aMeH CUMTAETCs CIAHHBIM, €CIIM CyMMa OaJlIOB [0 BCEM 3aJaHUsIM OMJieTa COCTaBIIsIeT
or 20 nmo 40 OGamwroB BrmouutensHo. Cymma MeHee 20 QayioB  mpU3HAETCA
HEYIOBJICTBOPUTEIBHBIM PE3yJbTaTOM MPOMEXYTOUYHON aTTeCTAIMH 110 JUCLIUILTHHE.

B o0meil omeHke 0O JIUCHMIUIMHE SK3aMEHAlMOHHbIE Oaibl YYHUTHIBAIOTCS B
COOTBETCTBUHU C IPaBUIIAMU OaJIJIbHO-PEUTUHIOBOM CUCTEMBI, ycTaHOBJIeHHbIMU B HI'TY.

4. Bompocsl Kk dK3aMeHy 0 Aucuuminte «HpopmManroHHbIe TEXHOJIOTHH B
ONTOTEXHUKE»

1. XapakTepucTHKH, 3a7jaBaeMble B yCTAHOBOYHBIX OKHAX

2. CnocoOb1 HakioHa noBepxHocTel. [loBepxHocTh THIA «Coordinate Break»

3. JlobaBneHue cTeKia B KaTajaor

4. O0BsICHUTH NOCTpOeHHE rpadukoB abeppanuit

5. ®uU3HYECKHU CMBICI MOTYJISITUOHHON TIepe1aTouHON (PYHKINU M (PYHKITUH paccesHus

TOYKHU

6. 3aanne MPOTSHKEHHOTO UCTOYHHKA B «Zemax». Kakne XapakTepucTHKU MOKHO

OIIPEJIeNIUTh B IPOrpaMMe aHaIN3a U300paKeHHMsL.

7. Tumbl abeppatuii u cBsi3aHHBIE C HUMH KO3 QUITHEHTHI

8. I'1aBHBIE TOYKM ONTHYECKOW CUCTEMBI.

9. Ocobennoctu popMupoBaHUs GYHKIUU ONTUMU3ANNH ((PYHKIUS 110 yMOITYAHHIO,

CHEeKTpaJlbHbIe IPUOOPHI, BEC ONIEPATOPOB)

10. OnTumMu3anust axpoMaToB

11. OcoGeHHOCTH MOJCINPOBAHUS CIIEKTPAIbHBIX TPUOOPOB

12. Otnuuust 3a1aHUs 2JIEMEHTOB ONTUYECKON CUCTEMBI B HEIIOCIIEI0BATEIbHOM PEKUME

13. OcHOBHBIE onepaTopbl GyHKIUM ONTUMHU3ALUH U1 HEMOCJIEA0BAaTEILHOTO PeKUMa

14. OcoGeHHOCTH KOMOMHUPOBAHHOTO PEXUMA



denepanbHOE roCyAapCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIIETO 00Pa30BaHMUs
«HoBocubupckuii rocy1apCTBEHHBIA TEXHHYECKUH YHHUBEPCHTET»

Kadenpa ontrnuecknx nHGOPMAITMOHHBIX TEXHOJIOTHIA

IHacnopr
pacyeTHO-rpadpuIecKoro 3aganus (padoTbl)

110 JUCHUIIJIIMHE «I/IH(bOpMaI_[I/IOHHBIC TCXHOJIOI'MH B OIITOTCXHHUKEC), 1 CECMECCTP

1. MeToauka OlleHKH

Bremonnenue pacdetHo-rpadudeckoro 3amanus (padotsl) (manee - PI'3(P)) smmsiercs
dopmoil Tekymieil arrectanuu (KOHTPOJS) MO JUCHUIUIMHE, MPETyCMOTPEHHOH Y4eOHBIM
IJTAHOM.

Hens PI'3(P): cTymeHThl AOMKHBI OCBOUTH M HAYYUTHCS MPOTPAMMHON pean3aliu
NPUHIUIIOB, METOJOB M aJTOPUTMOB DEUICHHWS OCHOBHBIX M BCIIOMOTATENBHBIX 3a4ad JUIs
MPOEKTUPOBAHUSI ONTHYECKUX CHUCTEM, MPOBEACHHUS UX rabapaTHOro u abeppaluOHHOTO
pacyeTos.

Ob6s3atenbubM dnieMeHToM PI'3(P) siBisitoTcst peieHune 3amad, pacyeThl XapaKTePUCTHK
ONITUYECKUX CUCTEM, TpaduKy GyHKINIA paccesHUs TOUKH.

Howmep 3ananus coorBeTcTBYeT nocieane nuudpe (uudpam) B HOMEpE 3a4€THON KHIKKH
(ctynenuyeckoro Omiiera).

PI'3(P) BeInonHsAETCS MHAUBUAYAIBHO.

KomnyectBo 3amanmii  nocratoyHo st oOecrmedeHHst KakIoro oO0ydaromierocs
WHIUBUyaIbHBIM 3a1anremM PI'3(P).

3amena 3aaanus PI'3(P) ocymiecTBiisieTcs 1o COriacOBaHUIO € IIPENOAABaTEIeM U3 YUCIIa
pe3epBHBIX (HE 3aHATHIX) 3aJaHUN.

[lepen BbINONHEHHEM 3a7aHMs CTYJAEHT JOJIKEH O3HAKOMHUTBCS C HAYyYHO-TEXHUYECKOU
uHbopMaIue U3 CIICKa pEeKOMEHI0BAHHOM TUTEPATYyPHI.

[IpenogaBaTenp OCYIIECTBISET PYKOBOJCTBO IO BBHIINOJHEHUIO 33JaHUS, OKa3bIBaeT
KOHCYJIbTAIlMOHHYIO TIOMOIIb U TpuHUMaeT otyeT 1o PI'3(P).

[To pesynbraram BeimonHenus PI3(P) BbImoNHSETCS OTYET, KOTOPBIM COCTOUT W3
CIEAYIOLINX YaCTEeM:

TutynbHbIA TUCT (CM. HUXE)
3ananue 1 (1o BapuaHTam)
3ananue 2 (110 BapuaHTaMm)
3ananue 3 (110 BapuaHTaMm)

Crucok JiuTepaTypbl 1 HCTOYHHKOB
Tpebosanus k oghopmaeruio:

Nk v =

O6beMm PI'3(3) no 10 cTpanun mammuonucHoro tekcra popmara A4. pudt Times New
Roman, 12. ®opmyner HaOuparorcs B penakrtope Math Type. Pasmemienne ckaHupoBaHHBIX
dopmyn He pomyckaercs. Hymepanusi cTpaHuIl CKBO3HAs, B HM)KHEH 4acTH JIUCTA MO LIEHTPY
apabckumu  1mudpamu. Pabora  gomkHa  OBITh  OTpPEJAKTHpPOBAaHA, HE  COACPIKATh
opdorpaduyeckux, CHHTAKCUYECKUX U CTUJIEBBIX OLIMOOK.

Otuer B ycTaHOBIEHHbIE CPOKHM cjaaeTcs Ha kKadeapy st nposepku. IlpenonaBarens
OILICHUBAET KAa4eCTBO PA0OTHI, OTMEYAET MOJOXKHUTEIbHBIE CTOPOHBI M HENOCTATKU paboOTHI U
olpeieNseT, JoMmycKaeTcs I oHa K 3amuTe. [Ipu Heo6XouMoCTH NpenoaaBaTesib BO3BPALIAeT
PI'3(P) crynenty st nopabOTKM M yCTaHaBJIMBAET CPOKU IMOBTOPHOTO MPEAOCTaBICHMS AJIs



npoBepKu. J1o 3amuThl paboThI CTYJIEHTOM JOJDKHBI OBITH CAE€TaHbl HEOOXOAUMbIE UCIPABIICHUS
Y JOTIOJIHEHUS 110 BCEM 3aMEYaHUAM MPEnoaaBaTels.

[Ipu nonoxutensHoM pe3yibTare oueHuBanuss PI'3(P) crtyameHT e€ pacnedarsiBaer,
nepegaeT Ha Kadenpy U 3alUIlaeT 10 CECCUM B Ha3HAYEHHOE IIPenoaBaTesieM BpeMsl.

3amurta PI'3(P) cocrout B WHAMBUAYyalbHOM YCTHOM COOECEOBAaHMM CTYyJEHTa C
npernojasaresneM. B mporecce 3anuThl BBISIBISETCS YPOBEHb 3HAHUM CTYAEHTA, CTENEHb €ro
CaMOCTOSITENILHOCTH TpPH  BBHIMOJAHEHUH paboTel. [lo pesynapTaTam 3amuThl  CTYACHTY
BBICTABJISIETCSA OILIEHKAa B COOTBETCTBUM C KPUTEPHUSIMHU, MPUBEICHHBIMU B M. 2 HACTOSAIIETO
[Tacmopra.

2. Kputepuu oneHkHu pe3ybTATOB 00y4YeHHS, COOTHECEHHBIX C YPOBHSIMM OCBOEHMS
HHIUKATOPOB JIOCTUKEHHUsSI KOMIIeTeH U

OOuue mpaBuiia BBICTABJICHHS OLCHOK TEKYLIEH aTTecTalu ONpeAesstoTcs: OaibHO-
PEUTHHIOBOM CHCTEMOM, yCTAaHOBIICHHON JIOKanbHbIM akToM HI'TVY.

PI'3(P) cumtaercs BBINOJIHEHHONH Ha NMPOJABMHYTOM YPOBHE, €CIIM BCE HEOOXOIMMBIE
pacueTsl IPOU3BEIEHBI CaMOCTOSTENbHO W 0Oe3 omubok; Bce pazaenst PI'3(P) BeimomHeHBI
NPaBUIBHO U B MOJIHOM oOBbeme; paboTa oopmieHa B COOTBETCTBHH C TPEOOBaHHUAMU; CIaHA
MpernojaBaTeNio B yKa3aHHbIE CPOKM M HE BO3Bpallanach Uisi JTOpaOOTKH; NaHbl MOJIHBIE U
pa3BepHYTHIC BBIBOJBI M PEKOMEHIAIIMU; HA 3allUTe CTYJCHTOM JaHBl YBEPCHHBIC H
apryMeHTUpOBaHHbIE OTBEThl. COBOKYMHOCTh 3aIllJIaHUPOBAHHBIX PE3YJIbTATOB U COOTHECEHHBIX
C HUMH WHIWKATOPOB JTOCTH)KCHHUS KOMIIETCHIIUH HE COIEPKUT MpOoOeNioB. 3aKpeIICHHBIE 32
PI'3(P) xomnerenumu copMupoBaHbl Ha IPOABUHYTOM ypoBHE. O1neHka cocTtaBiser om 25 0o
30 6annos.

PI'3(P) cuntaercs BbIMOIHEHHONH HA §a30BOM YPOBHE, €CJIM BCE HEOOXOAUMBIE PACUeThI
MIPOU3BEICHBI CAMOCTOSTEIBLHO U 0€3 CYIIeCTBEHHBIX OMMO0K; Bce pasneinsl PI'3(P) BemomHeHBI
MPaBUIIbHO, HO €CTh 3aMEYaHUs K MOJTHOTE MpeocTaBieHus nupopmanuu; padota ohopmieHa B
COOTBETCTBUHM C TPEeOOBAaHUSMH; CIaHa IPEMOAaBATENI0 B YKa3aHHBbIE CPOKH M OJHOKPATHO
BO3Bpalllajach CTYACHTY Ui HE3HAYUTENbHON H0paOOTKH; B 3aKJIFOUEHUHU JaHbl BBIBOIBI U
PEKOMEHIANNH; Ha 3alUTe CTYACHTOM JOIYIIECHbl HEIPUHIUITHATbHBIE OIHOKHA. COBOKYITHOCTD
3aIJIaHUPOBAHHBIX PE3yNbTaTOB M COOTHECEHHBIX C HHUMHU HMHJIUKATOPOB JIOCTHKEHUS
KOMIIETCHIIMM COACPKUT HECylleCTBeHHBIE Mpobenbl. 3akperieHHbie 3a PI'3(P) xomnerenun
chopMupoBanbl Ha 6a30BoM ypoBHe. O1ieHka coctaBisieT om 20 0o 25 6annos.

PI'3(P) cuuTaercst BBIIOJIHEHHON Ha IMOPOrOBOM YpPOBHE, €CIM BCE HEOOXOAMMBIE
pacueTsl TPOU3BEIEHBI CAMOCTOSITENIFHO, HO C OIIMOKAaMHU, 4YacTb U3 KOTOPBIX HOCHUT
NPUHIUIHAIBHBIA XapaKTep; €CTh 3aMeUaHusl K MOJHOTE MPEeA0CTaBIeHU HHpopMalum; pabora
opopmiIeHa B COOTBETCTBUU C TpeOOBaHMSIMH; CHAaHA MPENOAABATEN0, HO HEOJAHOKPATHO
BO3Bpallajgach CTYACHTY JJIs JOPAOOTKH; B 3aKIIOYCHHUH JJAaHBI KpaTKHUe BBIBOBI; 3amuTa PI'3(P)
BBI3BIBACT y CTYJEHTa cepbe3HbIe 3aTpyAHeHUs. COBOKYIMHOCTH 3aINIAHUPOBAHHBIX PE3yJIbTaTOB
U COOTHECCHHBIX C HHUMH WHIUKATOPOB JTOCTHIKECHUS KOMIIETCHIIMA COJICPIKUT CYIICCTBECHHBIC
npobenbl. 3akpervienHbie 3a PI'3(P) kommnereHnmu chopMuUpoBaHbI Ha MOPOTOBOM YpPOBHE.
Ouenka cocraiusieT om 15 0o 20 6annos.

PI'3(P) cuutaercsi He BBINOJHEHHOW (HIDKE IOPOTOBOIO YPOBHS), €CIH PAaCUeThI
NPOM3BEACHBI C CEPhE3HBIMH OIIMOKAMH, €CTh 3aMEYaHHs K IIOJHOTE IPEIOCTABICHUS
unpopmanuu u odopmienuto; PI'3(P) Obuia cnana mnpenomaBarento, HO HEOJAHOKPATHO
BO3Bpallajgach CTYACHTY JJIs JOPaOOTKH, UTO HE MPUBEIO K yiIydmieHuto ee kadecta; PI'3(P) He
JIOTIYIIIEHA JI0 3allUThl, YTO CBUJETEILCTBYET O HEYAOBIETBOPUTEIHHOM YPOBHE JOCTUTHYTHIX
CTYZIGHTOM pe3ynbTaToB. COBOKYITHOCTH 3alUTAHUPOBAHHBIX PE3YJIbTATOB M COOTHECEHHBIX C
HUMHU HMHJIUKATOPOB JOCTH)KEHUS KOMIETCHIIMH COJIEPKUT MHOKECTBEHHBIC CYIICCTBEHHBIC
npobenbl. 3akperuieHHbie 3a PI'3(P) xommnerenmmu He chopmupoBaHbl. OIeHKAa COCTABIISET
meHee 10 Gamos.



3. HIkaaa oueHKH

B oOmeli onenke mo mucumrmuinae Oamibl 3a PI'3(P) yuuThIBaroTCS B COOTBETCTBHH C
npaBWiIaMyd  OaNIbHO-PEUTHHTOBOM  CHCTEMBI, TIPUBEACHHBIMH B pabodeld mporpamme
JUCLUIUINHBIL.

PI'3(P) xak ¢opma Tekymeid arrectanuu (KOHTPOJSA) IO JUCHUUIUIMHE CUUTAaeTCs
YCIIELIHO BBIIIOJIHEHHOM, €CIM CyMMa MOTyYeHHBIX OalIoB IO BCEM €ro 3a/laHusIM COCTaBIISET OT
10 1o 30 6amIoB BKIIIOYHATETBHO.

4. Ilpumepnsblii nepeyensb 3axanuii PI'3(P)

1. Paccunrars axpomar ¢ ¢pokycHbIM pacctostareM 110 MM s nuanaszona 200-350 am u
(bokycupoBKH 00beKTa, Haxozsmerocst Ha pacctosHuM 150 ot nun3bl. [Tokazate rpaduyecku
3aBUCUMOCTD (POKAJIbHOT'O C/IBUTa OT JUIMHBI BOJIHBI, 3aBUCUMOCTb (DOKYCHUPOBKH ISl pa3HbIX
30H BXOJIHOTO 3payuka Py pa3HOM Bece 30H B (DYHKIIMHU ONTUMM3ALUU. Mcronp30BaTh
oneparop EFFL B onieHOYHO# QyHKIUH ISt KOHTPOIISE POKYCHOTO PaCCTOSHHUSL.

2. Iloctpouts Z-00pa3Hblil X0 JIyueH, UCIIOJIb3Ys 1BAa BOTHYTBIX 3€pKaja C pajnycoM
KpuBu3HBI 200 MM, 1MaMeTpbl 3€pKall U PacCTOSTHUE MEXKIY HUMU IIpou3BoibHbIE. Kaxoe
3epKajlo HaKJIOHEHO Ha 80 rpaLycoB, Ha IEPBOE 3EPKAJIO MMAAET MapajuIeNbHbIi My4oK. C
MOMOIIBIO (PYHKIIMU ONTUMH3AINY TOTYIUTh N300paKeHHEe MUHUMAIBHOTO pa3mepa B
IUIOCKOCTH Y, 33/1aB IEPEMEHHBIM PacCTOSIHUE OT BTOPOI'O 3epKajia 10 U300pakeHus. 3a/1aTh
3aBUCHUMOCTb paJuyca KpUBU3HBI BTOPOTO 3€pKajia OT IEPBOTO.

3. Onpenenuts MOJIOKEHHE TTIAaBHBIX TNIOCKOCTEH MEHUCKA ¢ paguycaMu KpuBU3HBI 50 u 85
MM.

4. KonauMUpOBaHHBIH JIa3€pHbIN MYYOK C JUTMHOM BOJIHBI 628 HM U JuaMeTpoM 1 Mm
pacIIUpUTh JIMH30BOM cucTeMOi 10 5 MM U 3aTeM c(hoKycHpoBaTh B TOUKY. [lokazars narHo
doxycupoBku rpadudecku. Mcnonb3osars oneparop DMVA B olieHOUHO#N QyHKIMM IS
pacIIMpeHus IMy4Ka.

5. Ha xakoMm paccTOsIHMM OT 3epKaJia Hy’KHO MOMECTUTh UCTOYHUK U3ITy4eHUsl, 4TOObI OH
(doxycupoBaJiCsl HAKJIOHHBIM BOTHYTBIM 3€pKajioM Ha pacctossHuu 900 MM OT 3epkaiia, eciu
panuyc KpuBu3HBI 3epkasia 1000 MM, yros najgeHus Ha 3epKayio 26 rpaaycos.

6. [Toctpouts cxemy Ilamena-Pynre. PaccTostHue oT BXOAHOM HIENH 10 BOTHYTOM pelIeTKH
410 MM, yros HakJIOHa penieTku 35 rpagaycoB, paanyc KpuBU3HbI pemeTku 500 MM,
KosmyecTBO WTpuxoB 2400 mrTp/mMm, paboumii MopsAIoK «-1», aneprypa B MPOCTPAHCTBE
npeamertos 0,05.



