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Kypc: 3, cemecTp : 5
P UN3NKO-TEXHNYECKNIA (haKyNbTeT,

CemecTtp

No

Bup gesitenbHOCTU

5

1

Bcero 3a4eTHbIX efuHULY
(KpegmTOB)

Bcero yacos

180

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

49

Jlekymu, yac.

26

MpakTnyeckune 3aHATAA, Yac.

JTabopaTopHble 3aHATUSA, Yac.

16

N3 HUX B aKTUBHOI 1
WHTepaKTUBHO (hopMe, Yac.

N3 HKUX HpaKTquCKOIz
noAroToBkKu, 4Yac.

ATTECTauus, yac.

10

KOHcyﬂbTaLl,I/II/I, yac.

11

CawmocTosTenbHas paboTa, yac.

131

12

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

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 AnCUMNInHBI B CTPYKTYpe yuebHoro nnaHa: biok 1, popmupyemast ydacTHMKaMM 06pa3oBaTe/bHbIX
OTHOLUEHWI

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
KOMMETEeHLMM 1 ONTOMHGOPMAaTUKK
MK-1/IK. 2 Mpoun3BogMT aHan13 UCXOAHbLIX TPeboBaHWI K NapameTpam
pa3pabaTbiBaEMOro ONTUKO-3/IEKTPOHHOIO Nprbopa;
MpocheccuoHanbHble MK-2/TK CrnocobeH K pacyeTy, I'IpOGKTVIpOBaH6VIIO M KOHCTPYMPOBAHMIO B COOTBETCTBIN C
KOMTMETEHLMM TEXHUYECKUM 3aaHMeM TUMOBbIX CUCTEM, MPMBOPOB, AeTasel 1 Y3/10B Ha

CXEMOTEXHNYECKOM W 3/IEMEHTHOM YPOBHAX

ONTUYECKMNX N ONTUKO-3MTEKTPOHHbIX I'IpVI60pOB n Komn

MK-2/MK. 1 Pa3pabaTbiBaeT ()yHKLMOHANbHBIE U CTPYKTYPHbIE CXEMbI ONMTOTEXHWKM,

(PM3NUECKUX NPUHLMMOB JENCTBNS YCTPOICTB, UX CTPYKTYP W YCTAHOB/EHWEM
TEXHUYECKMX Tpe6OBaHWiA Ha OTAeMbHbIE GNIOKM 1 3NIEMEHTbI

NEKCOB C Onpe/eneHem

2. TpeboBaHna HI'TY K nnaHnpyemMbIM 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;

o] KJ'IaCCI/ICbI/IKaLI,VIVI MPMEMHNKOB N NCTOYHMKOB OMTUYECKOI0 N3/Ty4eHNA

Nekuun; JlabopaTopHble paboThl;
CamocTosaTenbHas paborta

06 obnactu NPpUMEHEHNA UCTOYHUKOB 1 MPUEMHMNKOB OMTUYECKOI0 U3Ny4YeHns

INekuwnu; NlabopatopHble paboThl;
CamocTosaTenbHas paborta

OCHOBHbI€E TUIbI (*)OTOHHI:IX M NMNPO3NEKTPNYECKUX NPNUEMHUKOB

Nekuyun; JlabopaTopHble paboThl;
CamocTosaTesibHas paboTa

OPUNEHTMNPOBATLCA B TEXHUYECKMNX XapaKTEPUCTUKaX |/|3nyanene|7| N NPUEMHUNKOB

Nekuyun; JlabopaTopHble paboThl;
CamocToaTenbHas pabota

IK-2/TIK. 1 Paspa6arpiBaeT (pyHKIIMOHATbHBIEC H CTPYKTYPHBIE CXEMBI
ONTOTeXHHUKH, ONTHYECKHX H ONTHKO-)JIeKTPOHHBIX NPUGOPOB M KOMILIEKCOB
¢ onpeniesieHHeM (PH3MYEeCKAX NPHHIAIOB 1eiCTBHS YCTPOHCTB, HX CTPYKTYP
1 YCTAHOBJICHHEM TeXHHYeCKHX TPeGOBaHUI HaA OTJeJbHbIe 0JIOKH H
3JIeMeHThI

Bbl6|/|paTb H806X0,CI|I/IMy}O CXeMy BK/THOYEHNA NCTOYHUKOB U NMPUEMHNKOB
ONTUYECKOI0 N3yvyeHuA

Nekuyun; JlabopaTopHble paboThl;
CamocToaTenbHas pabota

Nnonb30BaTbCA CI'IpB.BO‘-IHOVI nMTepaTypoM 1 6azamm [aHHbIX N0 ONTO3IEKTPOHUNKN,
WUCTOYHMKAM W NPUEMHUKAM ONTUYECKOrO U3/ly4YeHUs B VIHTepHeTe

Nekuyun; JlabopaTopHble paboThl;
CamocTosTenbHasa paboTta

3. CopepxkaHue 1 CTPYKTypa ANCUUNIIUHDI
Tabnuua 3.1
. N3 HuX B AKTUBHBIE NHankKaTopbl
TeMbl neKyunin Hack! |bopwe npak. | pocTwkerns | YyebHasi 4eATENIbHOCTb
PMbI, Yyac. o
noAar., yac. KOMNETEHUNN

CemecTtp: 5

AnpaakTuyeckas eavHMLA: KnaccuguKalmsl, OCHOBHbIE MapaMeTpbl U XapaKTePUCTUKN,

HOMEHKNartypa, CXeMbl BK/TIOYEHWUA, obnactu NpNMeHeEHUNA

1. MpuHUMNbI paboTl
NCTOYHWMKOB TUMa YEPHOTO
Tena.

4 0 0 MK-1/1NK.

2 |Nlekumns

AvpakTnyeckas eanHuua: CBeTOAMOAHbBINV N3nyyaTesb




2. MpviHUWN paboTbl
rasopaspagHbIx Npubopos,

NCTOYHUKOB N3/TyHEHUA.

4 0 0 MNK-1/MK.2 |Jlekyus
NIOMUHECLLEHTHbIX
WCTOYHWNKOB CBETA.
3. MpuHUMN paboTsl
CBETOAMOAHbLIX N N1a3epHbIX 4 0 0 MK-1/MK.2 |Jlekuyua

AVpaKTyeckas eauHMLa: Knaccudmkaumsi, OcH
HOMEHK/aTypa, CXeMbl BK/THOYEHWSI, 06/1aCTV NPYMEHEHWS]

OBHbIE NMapaMeTpPbl N XapPaKTEPUCTUKWN,

4., doTtoamofbl, TennoBble
(hOTONPUEMHUKN
MUPOMNPUEMHUNKN,MHOT03/1eMEH
THble NPUEMHUKINC 3apSAL0BOK
CBA3bI0, MpUemMHnKM NK-
N31yYeHns

MK-1/nK.2

Nekumnsa

AnpakTnyeckasi eAMHNLA: 3TaNIOHHbI
rasopaspsifiHble Namrbl; NOynpoBoj

e n3flyyartenu, YepHble Tena; namrbl
HMKOBbIe U3/yyaroLme

onofbl

HaKa/InBaHNA; OyroBble N

5. TBepAOTENbHbIE 1
Mo/yNpPOBOAHNKOBBIK Na3epbl.

4 0 0 MK-1/MK.2 |Jlekuus
[Jpyrvie ncTo4HMKK
N3NyYeHus.
6. MpyHUMNbI paboTbl
(hOTONPUEMHMNKOB C BHELLHUM MK-1/TK.2,
N BHYTPEHHUM 4 0 0 MK-2/MK.1 Tlexus
(hoToaPPeKTOM.
7.
@DOTO3MEMEHT,(POTOINEKTPOHH NK-1/TK.2,
bliA YMHOXWTENb,3/1EKTPOHHO 2 0 0 MK-2/MK.1 Tlexuns
OMTUYECKMNIA Npeobpas3oBaTe/b
N3 Hux B AKTUBHBIE NHankaTopbl
TeMbl 1a00PATOPHBIX PAOOT | Hack! |dopuenpakt. | o o K00 | AocTkerust | YYeOHas [JesATeNIbHOCTb
noar., vac. KOMMNEeTeHUUN

CemecTp: 5

nnofbl

Jnaaktuyeckasa eiMHNLA: dTa/IOHHbIe n3ny4yartenu, YepHble Tena; namMnbl HaKaJinBaHUA; AyroBble 1
rasopaspsfHble amMribl; N0YyNPOBOAHUKOBLIE U3JTyHalolne

iﬁemkicnaiiZ?rZMSOCTaBa 4 5 0 MK-1/MK.2, |BbinonHeHve nabopaTtopHoii

P MK-2/MK.1 (pa6oTsbl
N3NnyYeHWs
2. ViamepeHune mogosoro MK-1/TK.2, |BbinonHeHve nabopaTtopHoii

< 4 2 0
cocTaBa refiMi-HeoHoro nasepa MK-2/MK.1 (pa6oTsbl
3. N3mepeHmne napameTpos 4 9 0 MK-1/TK.2, |BbinonHeHve nabopaTtopHoii
(hoTopesuncTopa MK-2/MK.1 [pa6oTbl
4. /\3mepeHne 4acTOTHOIA 4 5 0 MK-1/MK.2, |BbinonHeHve 1abopoTOpHON
XapaKTepucTuku otoauosa MK-2/MK.1 (pa6oTbl.
N3 HuX B NHankaTopbl
Tembl Ans Yach! |popwe npaxr. | ATVERE | ocrena | Yue6Has AesTENbHOCTb

CalVIOCTOFITeﬂbHOFO Vl3yl‘|eHV|ﬂ nOAr” yac. (boprl' vac. KOMI‘IeTEHLU/II'/'I

CemecTp: 5

AVpaKTyecKas eaMHMLA: 3Ta/TIOHHbIE U3/TyYaTeNn, YepHble Tefa; NaMrbl HaKaMBaHWS; LyroBble 1
rasopaspsiiHble 1lamnbl; NOYNPOBOAHNKOBbIE U3/yYatoLLme ANOAbI




1. 'HthopMauUMOHHbI/ NOUCK:
"Tunbl N XapaKTePUCTUKM

OTO3/IEMEHTOB
q(JpOToaneKTpOHHblx 10 0 0 MK-1/TK.2, |CamocToaTe/lbHOe U3yyeHune
’ o MK-2/MK.1 (matepuana
YMHOXWTENeW, 3NeKTPOHHO- P
onTUYecKune
npeobpasosartenu’.

2. VIHhopMaLMOHHBIA NOUCK:
"Tunbl N XapakTepucTUKn
TBEPAOTENbHbIX U 19 0 0
Mo/yNPOBOAHNKOBbIX
nasepos."

MK-1/TK.2, |CamocToaTeNIbHOE U3y4YeHue
MK-2/MK.1 [maTepuana

3.1 lNpakTnyeckas NogroToBKa

Tabnuua 3.2
No TeMbl 3aHS TV Popmbl OpraHusaumm CogepxxaHve NpakTUYecKoi NoAroTOBKM
3aHATUI (Bnabl pabor)
1 ViccnefoBaHme CNeKTpasibHOro cocTasa N6 BbINonHseT cneaytoLme BUbl paboT:
N3NnyYeHns nccnefoBaHme CNeKTpanbHOro cocTasa
Pa3INYHbIX UCTOYHWKOB M3/TyYeHUS
2 V3mepeHmne MoL0oBOro coctaea N6 BbINonHseT cneaytoLme BUbl paboT:
resIMin-HeoHOr o nasepa M3MepeHre MOJOBOIo CoCTaBa
reqnii-HeoHOro fasepa
3 V3mepeHne napameTpoB hoTopesncTopa N6 BbINonHseT cneaytoLme BUbl paboT:
M3MepeHVe NapaMeTpoB (hoTopesncTopa
4 V3mepeHe YaCTOTHOM XapaKTepUCTUKN N6 BbINonHseT cnegytolme Buabl pabor:
thoToanoaa N3MEePEHME YaCTOTHON XapaKTePUCTUKM
(hotoamoga
3.2 CamocToATeNIbHas paboTta obyyaroLerocs
Tabnuua 3.3
MHamkaTtopbl
o A P Yacbl Ha Uacbl Ha
Ne Buabl camocToAaTeIbHON paboThbl JOCTVKEeHUA
. [BbIMO/IHEHWE |[KOHCYNbTaU N
KOMMNeTeHLU NN
CemecTp: 5
MK-1/MK.2,MnK-
1 |KOHTpOsbHbIe paboThbl ’ 24 0
P P 2IMK.1

: Heuaes B. I". CBeToTexHuMKa : y4e6HOe nocobue / B. I'. HeyaeB ; HOBOCUO. roc. TEXH. YH-T. -
Hosocmnbupck, 2009. - 82, [1] ¢. : un., Tabn.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000088710

MK-1/MK.2,MNMK-

2/TK.1 48 S

2 |lMNoArotoBKa K 3aHATUAM

: Heuaes B. I". CBeToTexHuWKa : yue6Hoe nocobue / B. I'. HeyaeB ; HOBOCKO. roc. TEXH. YH-T. -
Hosocmnbupck, 2009. - 82, [1] c. : un., Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000088710

MK-1/MK.2,MNMK-

2/TK.1 30 0

3 |lMoproTtoBka K arrecrayumm

: Heuaes B. I". CBeToTexHuMKa : yue6HOe nocobue / B. I'. HeyaeB ; HOBOCMO. roc. TEXH. YH-T. -
Hosocmnbupck, 2009. - 82, [1] ¢. : un., Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000088710

4 CamMocCTOoATe/IbHOE M3YYeHWe TEOPETUYECKOTO MK-1/MK.2,MnK-

marepuana 2/TK.1 29 0

CTy[eHT n3yyaeT TeMbl, NpuBejeHHble B Tabnmue 3.3 : Hevaes B. . CBeTOTEXHMKA : y4ebHOe nocobue / B.
I". HeyaeB ; HoBOCKMO. roc. TexH. yH-T. - HoBocmbupck, 2009. - 82, [1] c. : un., Tab.. - Pexum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000088710




3.3 TexHonorus oby4veHns

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

Tabnuua 3.4
JeAatenbHoCTb MHdopmMaLMOHHO-KOMMYHUKaLWOHHbIE TEXHO/10r UK
VHhopmmpoBaHme MopTtan HI'TY
KoHcynbTnpoBaHue e-mail
;ZinggwaeanlBe y4ebHbIX 3E5C

4. MNpaBuna aTTecTalunmn 06y4yatoLLMxcs no ANCLUNINHE

[ns atTecTaumm obyyaroLmxca no ANCUMNINHe Ncnonb3yetcs 6anibHO-penTUHIOBas cUcCTeMa
(BPC), no3BonstoLLas BbICTaBNATb OLIEHKM MO TPaAULIMOHHON LKane n 15-ypoBHeBoli ECTS.
Kpatkas nHpopmaumsa o bPC npvseseHa B 1abn. 4.1.

Tabnuua 4.1
MwuH. o
OueHnBaeMble BUAbI AesATENIbHOCTY 0ByyatoLLmxcs 6ann | MaKcuMabHbIiA 6ann
CemecTp: 5
Jlabopamopnas: 15 30

KoHTponumpyioLye maTepuabl (CNMCOK BONPOCOB) NpuBoasATes B "Hevaes B. I'. CBeToTexHuKa : yue6Hoe nocobue / B. I'. Heyaes ; HoBocm6. roc. TexH. yH-T. -
Hosocmnbupck, 2009. - 82, [1] c. : un., Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000088710"

Koumponvuwie pabomut.: 15 | 30

KoHTponumpytoLye maTepuabl (CNMCOK BONPOCOB) NpuBoasATes B "Hevaes B. I'. CBeToTexHuKa : yue6Hoe nocobue / B. I'. Heyaes ; HoBocm6. roc. TexH. yH-T. -
Hosocmnbupck, 2009. - 82, [1] c. : un., Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000088710"

Axzamen: 20

40

KoHTponumpyioLye maTepuabl (CNMCOK BONPOCOB) NpuBoasATes B "Hevaes B. I'. CBeToTexHuKa : yue6Hoe nocobue / B. I'. Heyaes ; HoBocm6. roc. TexH. yH-T. -
Hosocmnbupck, 2009. - 82, [1] c. : un., Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000088710"

B Tabnuue 4.2 npescTaBieHO COOTBETCTBYE (DOPM KOHTPONA 3asB/IeMbIM TPebOBaHNAM K
pesynibTatam 0CBOEHMUS AUCLUMINHDI.

Tabnuua 4.2
Kogpl DopMbl KOHTPOSIA
KOMMeTeH MHAMKaTOpbl AOCTVXKEHNS KOMMETEHLWI
L||VII7I 3aiwunTa | KoHTp. dK3aMeH
nip pab.
MK-1/T | NK-1/MK 2. Npou3BoanT aHan3 UCX0AHbIX TPeboBaHWiA K napameTpam + + +
K pa3pabaTbiBaEMOro OMTUKO-3/IEKTPOHHOIO Nprbopa;
MK-2/T1K 1. Pa3pabaTbiBaeT DyHKLMOHA/IbHbIE U CTPYKTYPHbIE CXEMbI ONTOTEXHMKM,
MK-2/I'1 |onTuyecknx 1 oNTUKO-3/1EKTPOHHBIX NPUBOPOB 1 KOMM/EKCOB C ONpeeNieHneM + +
K (h3MYECKMX MPUHLMMNOB AEWCTBUS YCTPOICTB, MX CTPYKTYP W YCTaHOB/EHWEM
TEXHNYECKMX TPEOOBaHWi Ha OTAEMbHbIE BIOKM 1 3/IEMEHTI

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

5. Jlutepatypa
OcHoBHasa nMTepaTypa




1. Axymenkos, FO. I'. OcHOBBI ONITHKO-37IEKTPOHHOTO MPUOOPOCTPOEHUS [ DIEKTPOHHBIN pecypc] :
yueOHUK. — 2-e u3a., nepepad. u gom. / FO. I'. Axymenkos. — M. : Jloroc, 2013. — 376 c. (HoBas
yHHBepcuTeTCKas oubimoreka). - ISBN 978-5-98704-652-4 - Pexxum nocryma:
http://znantum.com/catalog.php?bookinfo=469671 - 3arn. ¢ sxpana.

[ononHuTenbHaa anTepaTypa

1. Nwranwn, I, I, [Ipuemanky ontuyeckoro usnydenus : yaeOnoe mocooue / I'. I'. Mmanun, B. I1.
Yenubano. — Cankr-IlerepOypr : Jlans, 2022. — 304 ¢. — ISBN 978-5-8114-1048-4. — Texkcr :
anexTpoHHbIi // JIanb : 3nekTpoHHO-O0uOMoTeunas cuctema. — URL:
https://e.lanbook.com/book/211730 (maTa oopamenwns: 20.03.2023). — Pexxum moctyma: s
aBTOPU3. MOJIB30BATEICH.

NHTepHeT-pecypchl

1. HayuHO-TeXxHMUYECKUIT BECTHUK MH(POPMALIMOHHBIX TEXHOJIOTUI, MEXAHUKH U ONITUKH : KypHAT /
Yuusepcuter UTMO : caiit. — Cankt-IletepOypr. — 2001 — — ISSN (print version) — 2226-1494 ;
ISSN (online version) —2500-0373. — URL: https://ntv.ifmo.ru/ (nara o6pamenus: 20.04.2023). —
TeKCT : 3JIeKTPOHHBII.

6. MeToan4yeckoe 1 NporpaMmmHoe obecneyeHne, MHPOPMALMOHHbIE TEXHOI0M U

6.1 MeToauyeckoe obecrneyeHme

1. Heuaes B. I'. Cetorexnuka : yue6Hoe mocodue / B. I'. Heuaes ; HoBocu0. roc. TexH. yH-T. -
Hosocubupck, 2009. - 82, [1] c. : ni., Tadmn.. - Pexxum noctyna:
http://elibrary.nstu.ru/source?bib_1d=vtls000088710

6.2 Cneunann3MpoBaHHOEe NPorpaMmmHoe obecrneyeHme
1 Onepanuonnas cuctema Microsoft Windows
2 ITaket oducHbix mpunoxkeruii Microsoft Office

6.3 VIH(hopmMaLMOHHbIe TexXHOMorm

Mpw ocyLuecTBeHMN 06pa3oBaTe/IbHOro NMpoLecca No AUCLMNANHE NPUMEHSIOTCA 3/1EMEHTbI
ANCTaHLUMOHHBIX 06pa30BaTe/ibHbIX TEXHO/OMMi, a TaKXKe CUHXPOHHOTO Y aCUHXPOHHOIO
B3aMMOJENCTBUSA B 3NIEKTPOHHOW MH(OPMaLMOHHO-06pa3oBaTeNbHOM cpelbl HITY.

7. MaTepura/ibHO-TEXHMYECKOe 06ecneyveHme

Mpe3eHTaLMOHHOE 060pY0BaHE

No HanmeHoBaHue Ha3HaueHne

1 |MpeseHTaUMOHHOE 060pPYA0BaHME ANst AeMOHCTPaLMM NEKLUMOHHOIo MaTepuana
(MyNnbTUMeAWa-NPOEKTOp, 9KpaH, KOMMboTep
ANS YNPaBIeHNs)




DenepanabHOE roCyIapcTBEHHOE OI0KETHOE 00pa30BaTENIbHOE YUPEKICHUE
BBICILIETO0 00pa3oBaHUs
«HoBocuOUpCKHii rOCy1apCTBEHHBIN TEXHUYECKUN YHUBEPCUTET)

Kadenpa onTrnuecknx nHPOPMAMOHHBIX TEXHOJIOTHIA

“YTBEPXIAIO”

JEKAH ©T®

K.p-M.H., nouent N.M. Kopenn
2 r.

(13

OOH/A OHEHOYHLIX CPEJCTB

JUCHUILINHBI
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1. OO0oOmeHHas cTPYKTYpa GOHIA OLEHOYHBIX CPeICTB JMCHUTIMHBI

OO6o0mieHHas cTpyKTypa (OHIa OLIEHOYHBIX CPEACTB MO AUCHUILINHE VICTOYHHUKHM ONTHYECKOTO
u3y4eHus npeacrasieHa B Tabmuie. COBOKYITHOCTh pe3yJIbTaTOB O0YYESHHUS IO AUCHUIUINHE COOTHECEHA
C YPOBHSAMHU CPOPMHUPOBAHHOCTH KOMIIETCHIIUNA U COOTHECEHHBIMHU C HUMU HHIUKATOpaMu. MIHINKATOPbI
JTOCTHKCHHST KOMITETEHIIMM U3MEPSIEMBI C TIOMOIIBIO CPEJICTB TEKYIICH M TPOMEKYTOUHON aTTECTAIlUU 10
AUCHUTLINHE VICTOYHHUKH ONTHYECKOTO U3ITyUYeHUsI.

Ta0numa

JTanbl OLEHKH Pe3yJbTATOB 00y4eHus U
COOTHECEHHBIX ¢ HUMHM MHINKATOPOB
JTOCTHIKEHHUS KOMIIeTeHIIUHA

Meponpusitust
®dopmupyemble HNuauxaTopsl
. Tembl TeKyIIero KOHTpOoJIs
KOMIIeTeHIIUU KOMIEeTeHIU i IMpome:xyTounas
(xoHTpOJIbHAS
N aTTecTanus
padora, KypcoBoi
(3K3aMeH, 3a4eT)
npoekt, PI'3(P),
pedepar u ap.)
IMK-1/TTIK  Cnoco6eH |2. [IpousBoaur N3mepenue napameTpoB | KoHTponbHEIE OK3aMeH, BOIpocH 1-
K aHaU3y |aHaTU3 UCXOTHBIX (doropesucTopa W3mepenue |paboTsl, Bce pasaedsl; (12
[IOCTABJIEHHOM TpeOoBaHUH K YaCTOTHOM xapaktepuctuku | Otder 1o
3aJa9u napameTrpam ¢doroanona Hccnenosanue |mabopaTtopHoit
MCCIIE0BaHNI B|pa3palbaThIBA€MOT0  |CHEKTPAJIBHOTO cocTaBa|paboTe, BCe pazeinsl
obnacty (POTOHMKH M [ OTITHKO- n3nydenns  [IpuHnunm — paGoThl
ONTONH(GOPMATUKH  [3EKTPOHHOTO ra3opa3psaaHbIX pudopoB,
npubopa; JIOMHHECIIEHTHBIX ~ HCTOYHHKOB
CBeTA.
[IK-2/TIK Cnocoben| 1. Pa3pabaTsiBaer IMpuHIUIBL pabotsr|OTUeT 110 | OK3aMeH,
K pacuery, | QyHKIIMOHAILHBIE U |(DOTONMPHUEMHUKOB C BHEIIHUM U |JIabopaTOpHOU Bompochl.12-24

NPOSKTUPOBAHUIO U
KOHCTPYHPOBaHHIO B
COOTBETCTBHH c
TEXHUYCCKUM
3aJaHUEM THUIIOBBIX
cucreM, TpUOOPOB,
JieTaneil U y3/noB Ha
CXEMOTEXHUYECKOM
u 3JIEMEHTHOM
YPOBHSX

CTPYKTYPHBIE CXEMBI
ONTOTEXHUKH,
ONITHYECKHUX U
OIITHKO-3JIEKTPOHHBIX
pubOpoB U
KOMILJIEKCOB C
onpenerIeHueM
¢busnvecKkux
TIPUHITUIIOB TCHCTBHS
YCTPOMCTB, X
CTPYKTYp U
YCTaHOBIICHHEM
TEXHIYECCKHIX
TpeboBaHUH Ha
OT/IC/IbHBIC OJIOKH U
AJIEMEHTbI

BHYTpeHHUM (POT03(H(HEeKTOM.

pabote, Bce pa3mensl

2. MeTtoauka OlleHKH 3TanoB ()OPMHUPOBAHUA KOMMNETEHIMH MO TUCIUTLIHHE

Pe3ynbraThl 00y4deHHs MO JUCHMIUIMHE, COOTHECEHHBIE C YCTAHOBJIEHHBIMM B IIpOrpamme
WHJUKATOpaMU JOCTH)KCHHUS KOMIIETCHIUH IPOBEPSIOTCA IPU IIPOBEACHUM MEPONPHUATHA TEKyLIeH
aTTecTaluu (KOHTPOJIS) B MPOLIECCEe N3YUEHUs TUCIMITIMHBI, yKa3aHHbIX B TaOnuLe pazaena 1.

B 5 cemecTtpe 00s3aTenbHBIM 3TAallOM TEKYLIeW aTTecTallMu sBISAETCS KOHTPOJbHas paboTa.
TpeOoBaHMsl K BBINIOJHEHUIO KOHTPOJBHOH pabOTHI, COCTaB W TpaBWJIa OLEHKU CPOPMYIHPOBAHBI B
nacrnopTe KOHTPOJIbHOW PaboTHI.

[MpoMexxyTouHasi aTTecTanus MO TUCIHUILIAHE TIPOBOJUTCS B 5 ceMecTpe - B GopMe dK3aMeHa,
KOTOPBIN HampaBlieH HA OLIEHKY C()OPMHUPOBAHHOCTH PE3YJITATOB OOYUYEHHS M0 TUCIUIUIMHE (MOIYJIIO),
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COOTHECEHHBIX C YCTAaHOBJICHHBIMU B MIPOTrpaMMe MHIUKaTopamu goctwkeHus kommereniuid [1K-1/TIK,
IMK-2/TIK 1 cOOTHECEHHBIX C HUMH UHIMKATOPOB. (CM. Tabnuity pasaena 1).

DK3aMeH TMPOBOJIUTCS B YCTHOH (hopme mo OmiieTam, COJIEpKalluM JBa BOIPOCA, KaXKIbIA U3
KOTOPBIX TpeOyeT pa3BepHYTOTO OTBETAa C MOSICHEHUSMU M OOOCHOBAaHHMEM H3JIaraéMoro Marepuana.
buner popmupyetcs u3z npuBenenHoro B [lacmopre sx3aMeHa ciucka BOMPOCOB, MO3BOJISIONINX OLICHUTH
pe3ynbTaThl O0yUYeHUs M0 TUCIHUILINHE, COOTHECEHHBIE C YCTAaHOBJICHHBIMH B MPOTrpaMMe WHIMKATOPaAMU
JOCTHKCHHST KOMIIETEHITUH.

OOue mpaBuia BBICTABICHUS OLIEHOK TEKYILEH M MPOMEKYTOUHOM aTTeCTallMy MO JAUCLUILINHE
OIpeAeATCs 0aIIbHO-PEUTUHIOBON CUCTEMOM, PUBEIEHHOW B paboueill mporpaMMe AUCIUILIUHBL.

Ha ocHoBanuu kputepueB, NPUBEACHHBIX B II. 3, OCYIIIECTBIISAETCS OIEHKA YPOBHEH TOCTUTHYTHIX
pe3yabTaTOB 00YUYEHUS 10 AUCITUIUIMHE, COOTHECEHHBIX C YCTAaHOBJIECHHBIMH B IIPOTpaMMe UHIUKATOpaMu
noctxenus kommerenuit [IK-1/1TK, TTK-2/TIK, 3akpenieHHbIX 3a IUCHUTUTHHOM.

3. OO0mas xapakTepuCTHKA YPOBHEH pe3yJbTaTOB 00yUeHHsI, COOTHECEHHBIX ¢ HHAUKATOPaMH
JOCTHKEHUSI KOMIIeTeHIM I

I[poaBunyThiil. Teopernyeckoe coAep)KaHWE Kypca OCBOCHO  MOJMHOCTHIO.  CTyneHT
JIEMOHCTPUPYET CHUCTEMAaTHUECKOEe U TIIyOOKOEe IMOHHMMaHHE y4eOHOro Marepuana M CIIOCOOHOCTH K
CaMOCTOSITEJIbHOMY IOIOJHEHUI0 M OOHOBJIICHMIO 3HAHMM B XOJ€ JayibHeWniell yueOHo paldoThl U
npodeccuoHaabHON nesTensHocTH. CHopMUpOBaHbI HEOOXOMMbIE HABBIKM MpakTHYecKoi paboTel. Bee
y4eOHbI€ 3aJlaHusl, IPEAYCMOTPEHHBIE TPOrpaMMOi 00yUYEeHHUS, BBINIOJIHEHb! KAYECTBEHHO, 0€3 3aMe4aHui.
Pe3ynbraTel 00y4deHHs NO AMCUUIUIMHE (MOJIYJI0), COOTHECEHHBIE C YCTAHOBJICHHBIMH B IpPOTrpamMme
UHAMKATOpaMH JOCTHKEHUS KOMIIETEHIUH, OIICHEHbl YHCJIOM OajuloB, BXOASIIMM B JIMANa3oH
IIPOJBUHYTOI'O YPOBHS.

ba3oBblil. Teoperuueckoe coaepkaHue Kypca OCBOGHO B o0ObeMe, HEOOXOAMMOM IS
nanpHeWmen y4eObl u  mpodeccHOHANBbHON  NeATenbHOCTH. HaBblkM MpakTU4ecKoil paboThl
chopmupoBanbl Ha 0a30BOM ypoBHE. Bce mpemaycMoTpeHHbIe TTporpaMMoi o0ydeHust yaeOHbIe 3a1aHus
BBITMIOJTHEHBI C HEOOJBIIMMHU MOTPEIIHOCTSMHU. Pe3ynbraThl 0Oy4YeHHs] MO JUCHUILIUHE (MOIYIIIO),
COOTHECEHHBIE C YCTAHOBJIICHHBIMU B MPOrpaMMe MUHAMKATOPAMH JTOCTHKEHHUS KOMIETEHIINMI, OLICHEHBI
YHCIIOM OaJIOB B mpezenax 0a30BOT0 YPOBHSIL.

IMoporoserii. TeopeTnueckoe coaepkaHWEe Kypca OCBOGHO B 00beMe, HEOOXOAMMOM JUIS
nanbHeeil yueOsl U npodeccuoHaNbHON esTeNbHOCTH. HekoTopble mpakThyeckre HaBbIKU paboThI ¢
chopMupoBaHbl C TmpobOenamMu. YueOHble 3aJaHHs, NPEAYCMOTPEHHBIE TPOrpaMMoOi 00ydeHus,
BBIMOJHSUIUCh € OIMMOKAaMM, HWCIPABICHHBIMH TI0J] PYKOBOJICTBOM TpemnoaaBarens. Pe3ynbTarsbl
00y4eHHs 10 AUCLUHUILIMHE (MOJYJII0), COOTHECEHHBIE C YCTAHOBJICHHBIMU B NIPOTPAMME MHAMKATOPaMHU
TOCTHKEHHS] KOMITIETEHIIMH, OLIEHEHBI YHCIIOM OallsIOB B Mpeiesiax MOPOroBOro ypoBHsI.

Hwu:xe moporosoro. Teopernueckoe coaepxaHue Kypca OCBOeHO (parmeHTapHOo. HeoOxonumele
HABBIKM TPAKTHUECKOH paboThl c(hHOpMUPOBaHB MHMHHUMAIbHO. bBOJBIIMHCTBO Y4eOHBIX 3a/laHuM,
MPEyCMOTPEHHBIX TPOTPaAMMON OOY4YCHHs, HE BBIMIOJHEHBI. Pe3ylnbTaTel OOydYeHUsS IO JUCIHILTAHE
(MOZyJI0), COOTHECEHHbIE C YCTAaHOBJIEHHBIMU B TIpOrpaMMe MHIWKATOPAMU JOCTUKEHHSI KOMIIETEHIHIA,
OIICHEHBI YMCJIOM 0aJUIOB, BXOSIIMX B TUATNIA30H HUXKE MTOPOTOBOTO YPOBHSI.



denepanbHOE TOCYJAPCTBEHHOE OIOPKETHOE 00pa30BaTENIbHOE YUPEKICHUE
BBICIIETO 00Pa30BaHMUs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHUYECKUN YHUBEPCUTET

Kadenpa ontruueckux nHPOPMALMOHHBIX TEXHOIOTUN

HacnopT IK3aMCEHa
IO JUCHHUIIIINHE «VICTOYHHKN ONTHYECKOTO HU3ITY4YCHUA, 5 CEMECTP

1. Meroauka oLeHKHA

DK3aMeH TPOBOIUTCA B yCTHOH (hopme, mo Owneram. buier cocTouT u3 2 BOMPOCOB H
(bopMHUpYETCsI TIO CIIETYONIEMY MTPABIITY:
— TIePBBIN BONPOC BRIOUPAETCS U3 TMara3oHa Bonpocos 1-14;
—  BTOpOM BOIPOC M3 AMAaIa3oHa BoIpocoB 15-28.
Takum 00pa3oM, MPOBEPSIOTCS PE3yIbTAThl O0yUEHUS 0 JUCHHUIUINHE, COOTHECCHHBIE C
YCTaHOBJICHHBIMH B ITPOrpaMMe WHINKATOPAMH JJOCTHXKEHUSI KOMIIETCHITUH.
Ha sk3amene mpenoiaBaTesb BIIPaBe 3a/1aBaTh CTYACHTY YTOYHSIOIIME W JOMOTHUTEIHHBIC
BOMPOCHI U3 00111eT0 repeyHs (11. 4).

(I)OpMa OK3aMCHAIIMOHHOI'O ouera

HOBOCHUBHUPCKUI IT'OCYJIAPCTBEHHBI TEXHUYECKWII YHUBEPCUTET
®akynbreT OTO

Bujier Ne
K 3K3aM€Hy 110 JUCIOUIIIIMHEC <<I/ICTOIIHI/IKI/I OIITHYCCKOT' O I/I3Hy‘-I€HI/I$I)>

1. Bompoc 1
2. Bonpoc 2.

YTBepxkaaro: 3aB. kadenpoi JIoJpkHOCTE, DO
(moxmuce)

(mata)

2. Kpurepuu oumeHKH pe3yJbTATOB 00y4YeHHsI, COOTHECEHHBIX C YPOBHSIMH OCBOEHMS
UHIUKATOPOB J0CTUKEHHUsI KOMIIeTeH il

OTBeT Ha SK3aMCHAIMOHHBIM OWJIET 3aCUMTHIBACTCS HAa MPOABHHYTOM YPOBHE, €CIH
CTYJCHT IMPOBOAWT CPABHHUTEIHHBIA KOMIUICKCHBIM aHaIN3 MaTepuasia, BBISBISCT MPOOJIEMBI,
npe/yiaracT MEXaHWU3Mbl HMX PEIICHHWs, MPEJICTABIIICT KOJIMYSCTBCHHBIC XapaKTECPHUCTUKU
OMPEIEICHHBIX TMPOIECCOB, MPUBOAUT KOHKpETHbIE NpuMepbl. COBOKYMHOCTH PpPE3yJIbTaTOB
00yYEHHUS TT0 TUCITUIUIMHE U COOTHECCHHBIX ¢ HUMH HHIUKATOPOB JOCTH)KCHUS KOMITCTCHITHH HE
COJICPKUT TPOOEToB. YCTAaHOBIEHHBIE B MPOTrpaMMe KOMITETEHIIMH C(HOPMHUPOBAHBI B MOJTHOM
o0peme. Onenka cocrasiger om 35 0o 40 6annos.
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OTBeT Ha 5K3aMEHAIMOHHBIM OWJIET 3aCYMTHIBACTCS HAa 0A30BOM YpPOBHE, €CIH CTYACHT
IpU OTBETEC Ha BOMPOCHI (POPMYJIMPYET OCHOBHBIC MOHATHS, JACT XaPAKTEPUCTHKY IPOIIECCOB,
SIBIICHUH, MPOBOAWT aHAIN3 MPHUYWH, YCIOBUH, CIIOCOOCH MPEICTABUTh KOJIUYECTBEHHBIC W
Ka4eCTBEHHBIC XapaKTEPUCTHKH TporeccoB. COBOKYIMHOCTh pe3yJbTAaTOB OOydYeHUs IO
TUCITUTIIMHE W COOTHECEHHBIX C HUMHU HWHAMKATOPOB JOCTHXKCHUS KOMIIETCHIIMH COIEPIKHUT
HECYIICCTBEHHBIC TMPOOEINbI. Y CTAaHOBJICHHBIE B MPOrpaMMe KOMITETCHIIMU C(HOPMHPOBAHBI HA
6a3oBoM ypoBHe. OteHka coctaBisietr om 34 do 27 6annos.

OTBeT Ha DK3aMCHAIIMOHHBIA OWJICT 3aCUUTHIBACTCS HA MOPOTOBOM YPOBHE, €CITU CTYJCHT
IpU OTBETE HA BOMNPOCHI JIAeT OMpE/CIICHHE OCHOBHBIX MOHSTHIA, MOXKET TMOKa3aTh NMPUYUHHO-
CJICJICTBEHHBIC CBsI3M siBieHUH. COBOKYIHOCTh PE3YJIbTATOB OOYYEHHUS MO IUCIHILIMHE H
COOTHECCHHBIX C HUMHU HHIUKATOPOB JOCTHMXKCHHS KOMIICTCHIIUH COJEPKUT TMPOOEIIBI.
YcTaHOBIICHHBIE B NIPOTpaMMe KOMIIETCHIIMH COPMHUPOBAHBI HA TOPOTOBOM ypoBHE. OrlleHKa
cocTaBisieT om 26 0o 20 b6annos.

OTBeT Ha DJK3aMCHAIMOHHBI OWJIET CYHWTAeTCs HeYA0BJEeTBOPUTEIbHBIM (HIKE
MIOPOTOBOTO YPOBHS), €CITU CTYJICHT MPU OTBETE HA BOIPOCHI HE JACT OINPEIEICHUN OCHOBHBIX
noHsATHid. COBOKYITHOCTh PE3YyJIbTaTOB OOYYEHHUS 1O JUCIUIUIMHE M COOTHECEHHBIX C HUMH
WHNKATOPOB JTIOCTHKEHUSI KOMIICTCHIIUN COJIEPKUT CYIIECCTBEHHBIE TPOOEIBI. Y CTAHOBICHHBIC
B IIpOrpaMMe KOMITETEHIIUU He copMupoBanbl. OieHKa cocTaBisieT menee 2() 6annos.

3. IlIkaja oneHKH

DK3aMEeH CYHUTACTCS CIIAHHBIM, €CJIM CyMMa OaJuIoB MO BCEM 3aaHHsM OWJIeTa COCTaBIISIET
or 20 pmo 40 OGamioB BrmouutensHo. Cymma Menee 20 QayuioB  mpHU3HAeTCs
HEY/IOBJICTBOPUTEIBHBIM PE3YJITATOM HPOMEKYTOUYHON aTTECTAIMH 110 TUCIUILTHHE.

B o0meil omeHke MO JUCHUIUIMHE JK3aMEHAIMOHHBIC Oaibl yUYWUTHIBAIOTCS B
COOTBETCTBHUH C MPAaBUIIAMH OaJIIbHO-PEHTUHIOBOM CHCTEMBI, ycTaHOBIIeHHBIMU B HI'TVY.

4. Bomnpocsl K 5k3aMeHy M0 JMCcUUIINHe «VICTOUHUKH ONTHYECKOTO U3ITYYECHUS»
1.Kaxk Ha3bIBaeTCs CpeHssl MOIIHOCTD, IEPEHOCUMAs ONTHYECKIM U3TTyYSHHUEM 32 BpeMs,
3HAYUTEIBHO OOJIbIIEe IepHO/Ia SJIEKTPOMAarHUTHBIX KOJIeOaHHi?
2. Kak Ha3pIBaeTCsl OTHOIIIEHHUE ITOTOKA, HCITyCKAEMOT0 B TIpe/iesiaX TEIIECHOTO YIJIa, K 3HAYCHHIO
3TOTrO yria?
3. laiiTe ompe/elieHne CHITBI CBETA.
4. Yto siBisieTcss OOIIMM 3TAJOHOM JIJIsl CPABHEHHUS PA3IUUHBIX M3JTydaTeneii?
5. Kak Ha3bIBaeTCsI OTHOIIEHUE YHEPTETUIECKON CBETUMOCTH M3ITydaTellsi K SHEPreTHIECKOU
CBETMMOCTH YEPHOTI'0 TeJla IPH TOU Ke TeMIieparype.
6.Yto Takoe ko3P punmeHT N3TydeHHs?
7. Kak u3mensiercst moriomareabHas CHocOOHOCTh OOJIBIIMHCTBA TUAIEKTPUKOB C YBEINYCHUEM
JUTMHBI BOJTHBI TIAJIAIOMIETO U3TYICHUS?
8. Uto Takoe cepblii U3IydaTelb?
9. Kak Ha3pIBaeTCs TeMIiepaTypa YepHOTo Tela, PH KOTOPOi Ha KaKOH-THO0 UTHHE BOJIHBI OHO
UMEET TY K€ CHEKTPAIbHYIO IJIOTHOCTh SHEPTETUYECKON IPKOCTH, UTO U paccMaTpUBaeMOe
TEJO.
10. Yto Takoe sspKOCTHAsA TemIeparypa?
11. Yro Takoe 1BeToBas Temreparypa’?
12. Chopmynupyiite cnemyromnue 3akonbl: Credana-bonbiimana, Kupxrodga, [Tnanka,
I'onuneiga-Buna.
13. lns xakux u3iaydarenel cupaBeaiauB 3akoH JlamGepra?
14. Yto takoe n3orepma [Inanka? C kakoi 1eJIbI0 OHA UCIIONB3YETCS U KaK?
15. Kak Ha3piBaeTcs TeMIepaTypa SKBUBAJIEGHTHOTO YEPHOT'O TEJA, IPU KOTOPOH U3IyYEHUE
JTAHHOTO TeJa B BUAMMOM 4acTH CNEKTpa MPAKTUYECKH UICHTUYHO U3JIyUYEHHUIO YEPHOTro Tesa?
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16. Kak Ha3bIBaeTCs TEMIIEpaTypa YepHOTO Tejla, MMEIOIIETo TaKylo K€ CyMMapHYyo (110 BceMy
CIEKTPY) IHEPTETUICCKYIO CBETUMOCTb, YTO U TAHHBINA U3JTydaTesb?

17. [laiiTe onpeneneHne paiualliOHHON TEMIIEPATYPBHl.

18. KakuM 3aKOHOM OIUCHIBACTCS PACIIPEICIICHUE SHEPTHH U3TYYCHUSI YEPHOTO Teja Mo
CHEKTPY JUIMH BOJH?

19. OmnpiT B. I'epienst mo oOHapykeHUIO HHPPAKPACHBIX JTyUeH 3aKIII0YAIICS B TOM, YTO OH
UCCIIEIOBANI YYACTKH COJTHEUHOTO CHEKTPA, MOIyYeHHOTO IPU3MOM, C TIOMOIIBIO
YYBCTBUTEIHLHOI'O PTYTHOTO TepMomeTpa. [Ipu nepemenieHnn B KaKyro CTOPOHY CIIeKTpa
00Hapy’KMBAJIOCH MOBBILICHUE TeMIIEpaTyphl? I e HabIoaancss MaKCUMYM TEMIIEPATyphI: B
nepezenax BUAUMOTO CIIEKTpa WM BHE €ro?

20. ITouemy c onpeAeNCHHOTO PAaCCTOSIHUS BHYTPEHHUE TIOMEIIEHUS, BUMMBIE Yepe3 OTKPBITHIC
OKHa, BBITJIAISAT TEMHBIMU ?

21. YeMm 0OBACHUTD, YTO H3ITyueHHE MOBEpXHOCTH BOJIbI B UK 06sacTu GJIM3KO K U3ITyYEHUIO
a0COIIOTHO YepHOTo Temna’?

22. VI3 peasbHBIX TeJl HAUBBICIICH MOTJIOMIATEIbHOM CIIOCOOHOCTRIO 00JIaaeT caxa (KOmoTh).
Yem 310 00BsCHSICTCS?

23. Tlouemy HeoOpaOOTaHHBIE HITM OKHCICHHBIC METAJLTBI 00JIIAF0T OOJIBIICH H3ITydaTeIbHON
CHOCOOHOCTBIO, YEM TMOJIMPOBAHHBIC?

24. MoryT 11 Kakue-Tu00 Tela U31y4daTh B KAKUX-HUOYIb yUaCTKaX CIIEKTPa YHEPTHIO
OO0JIBIITYI0, YeM U3JTy4aeT YEPHOE TEJIO MPH TOH Ke TemIepaType?

25. KakoBbI OTIIMYMS KPUBBIX CHEKTPAIBHOM IUIOTHOCTH SHEPTETUUECKON CBETUMOCTH YEPHOTO
TEJIa ¥ Ceporo Tejia MPH OJTHOW U TOH XKe TemmepaType?

26. Kakne xapakTepUCTUKH U3IYUYCHHUS Tl  KaK 3aBHCAT OT UX TEMIIEPATyphI?

27.Kakum 3aKOHaM TEIUIOBOTO U3IYUYCHHS HE TOTYMHSIOTCS CEJICKTUBHBIC U3JTy4aTeNn?

28. Kak n3MeHsieTcst sHepreTuieckas CBETUMOCTb YEPHOTO TeJla MPH YBEIIMYESHUH €T
temnepatypsl B 2; 5; u 10 pa3? Kak oHa n3MeHsieTcst UIs CephIX Te__



denepanbHOe roCyAapCTBEHHOE OOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIET0 00pa30BaHuUs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHUYECKUN YHUBEPCUTET
Kadenpa ontruueckux HHPOPMALMOHHBIX TEXHOIOTUN

IacopT KOHTPOJILHOM PA0OTHI

10 JUCHUILTHHE «ICTOYHMKH ONTHYECKOTO H3JIIYUCHUSA», 5 CCMECTP

1. MeToauka oueHKH

BrinonHenue KOHTPOJIbHON paboThI sBIseTCS POPMOM TeKyleil aTTecTalu (KOHTPOJIs)
10 AMCUUIUIMHE, TPETyCMOTPEHHON YUeOHBIM IJIAHOM.

KontponbHas pabora HampaBieHa Ha 3aKpeIUIeHWE W TPOBEPKY YPOBHS BIIAJCHUS
y4eOHBIM MaTepHuajoM MO TEOPETHYECKHMM TeMaM M TeMaM NpPAaKTUYECKUX 3aHSATHHA, a TaKxke
dbopMUpOBaHHE HABBIKOB CAMOCTOSITEILHOTO aHAIM3a IMPOLIECCOB U SIBICHUM, MPOTEKAIONINX B
UCTOYHUKAX OINTHYECKOro wu3mydeHus. KoHTpombHas paboTa MpOBOAUTCS 1O BCEM TeMaM
JUCIUTUIAHBI.

Homep mHIMBHIyanbHOTO 3aJaHus ONPEACISIETCS MO MOPSAKOBOMY HOMEpPY (aMHIUH
CTYyJIeHTa B CIIHMCKe rpyIisl. Vi3MeHeHne BapuaHTa 3a/1aHusi BO3MOXKHO TOJIBKO 110 COTIACOBAHUIO
C MpETnoaBaTeIeM.

KonunuecTBo 3a1anuii 10CTaTOYHO 1l 0OOECIeUeHusl, KaKI0ro 00y4arouierocs 3aJaHuemM
KOHTPOJIbHOM padoThI.

Cmpykmypa KOHMpObHOU pabomol.

TuTynbHBINA TUCT (CM. MPUITIOKEHHUE)
BBenenue (akTyaabHOCTB, 11eJ1b, 337a4H).
OcHoBHast yacTh (3a/1aHue KOHTPOJIbHOIN paOoThI).
3axiroueHre (BBIBObI U PEKOMEHIAIIHH).

5. Crnucok nuTeparypbl 1 HCTOYHUKOB.

Bo BBenenuu hopMynHupyrOTCs KpaTKO 0OOCHOBBIBAETCS aKTyalbHOCTbH, II€Nb U 3aJ1auH,
JlaeTcsl KpaTKas XapakTepUCTHKA CTETIEHN H3YYeHHOCTH BOTIPOCA .........

OcHOBHasi 4acTh — 9TO OTBET Ha 3aJaHMs KOHTPOJHHOW paboTel. OH JOKEH OBITH
CaMOCTOSITENIbHBIM, Pa3BEPHYTHIM M apTyMEHTUPOBAHHBIM. [IpM HEOOXOTUMOCTH OCHOBHAs
4acTh MOKET OBITh pa3duTa Ha OoJiee MesKkue Bompockl. OHA TOKHA coiepkKaTh 00s3aTeIbHbIe
CCBUIKH Ha U3yUYEHHYIO JINTEPaTypy, HOPMAaTHUBHBIE aKThl 1 HHTEPHET-UCTOYHUKH, O(DOPMIICHHBIE
MOCTPAaHUYHO B COOTBETCTBUHU ¢ OuOIHOrpaduueckuMu TpeOOBaHHUSIMH.

3akIi0YeHre: M3JI0KEeHHEe OOIIero BBIBOJA 1O M3yYeHHOH mpolieMe W mpeiiaraeMbIxX
PEKOMEHTAIH.

Crmcox mutepaTypsl odopmiisieTcss B COOTBETCTBHHM C  OubimorpaduueckuMu
TpeOoBaHUSIMU B an()aBUTHOM TMOPSIKE U BKIIOYAET OT 3 A0 5 HCTOYHUKOB (KHUT, CTaTeu
pasHBIX aBTOPOB, HMHTEPHET-HCTOYHUKOB, TOKYMEHTOB), KOTOpBIE OBUIM HW3YYEHBI IPH
BBIMIOJTHEHUH KOHTPOJIBHON paOOTHI.

Pexomenyercst m3arath MBICIIH IO CYIIECTBY, KPATKO U JIOTHYHO.

Tpebosanus k ohopmaeruio:

O6wvem KOHTpONBHOU paboThl 10 10 cTpaHMIl MAamIMHONMKMCHOTO TeKcTa (opmarta A4.
Mpudt Times New Roman, 12. Hymepanus cTpaHUI] CKBO3HAas, B HIKHEH 4YacTH JIKCTa 110
neHTpy apabckumu nudpamu. KoHTponbHast paboTa IODKHA OBITH OTpEeNaKTUpOBaHA, HE
conepkath ophorpaduyecKkux, CHHTAKCUYECKUX U CTUIIEBBIX OITUOOK.

KontponbHast pabora mpemocTaBisieTcs AJsl MPOBEPKH B AIIEKTPOHHOM BHJIE B CPOK,
YCTaHOBJICHHBIN MpernoaaBaTeneM. [Ipu monoXuTeabHOM pe3yibTaTe OEHUBAHUS KOHTPOIHHON
paboTel cTymeHT e€ pacredaThlBaeT, IepenaeT Ha Kadeapy W 3alldIIaeT J0 CEeCCHH B

AN



Ha3HAUYCHHOE IpenojaBatesneM Bpems. [lo pesynapTaTaM 3alllUTBl CTYJIEHTY BBICTaBJISETCS
OIICHKa B COOTBETCTBUHU C KPUTEPHUSIMH, IPUBEECHHBIMU B 1. 2 Hactosuiero [lacnopra.

KoHnTponbHast paboTa mpoBOAUTCS O BceM TemaM, BKitodaeT 10 3agannii. BeimoaHseTcs ycTHO

U T.1.

1. Kpurepum ouneHkH pe3yibTaTOB 00y4eHHsl, COOTHECEHHbIX ¢ YPOBHSIMH OCBOCHHS
UHIUKATOPOB JO0CTHKEHHs KOMIIeTeH M

OOwe nmpaBuiia BBICTABIEHHS OLEHOK TEKYLIEH aTTecTaluu ONpeesstoTcs: OaibHO-
PEUTUHIOBOM CUCTEMOM, YCTAHOBIICHHOM JIOKaJIbHBIM akToM HI'TVY.

KonTtponbHast paboTa BHIIOTHEHA HA NPOJABHMHYTOM YpPOBHE, €CIIH CTPYKTYpa,
conepxanne u odopmieHrne pabOTBl COOTBETCTBYET TpeOoBaHHMsAM. Bce dacTH KOHTPOJIBHOM
paboThI COTIACOBAHBI, TEKCT JIOTUYHO BBICTPOCH U ABISETCS aBTOPCKUM. [IpUCYTCTBYIOT CCHUIKU
Ha HOPMATHBHBIC JIOKYMEHTHI M aKTyaJbHYIO JuTepaTypy. PaboTa mpencraBinena aisi MpoBEpKU
B YCTAHOBJICHHBIE CPOKH. AHAIHU3 KaXJI0T0 U3 Pa3/elOB KOHTPOIHHONU paboThl CBUETEIbCTBYET
0 TOM, YTO COBOKYITHOCTb PE3yJIbTaTOB €€ BBINIOJHCHHUS U COOTHECCHHBIX C HUMH WHIMKATOPOB
JOCTHKEHHUSI KOMIIETEHIINI HE COACPNKHUT MPOoOesioB. 3aKperieHHbIe 32 KOHTPOJIBHOU paboToi
KOMIIETEHIINH C(OPMHUPOBAHBI Ha TMPOJBHHYTOM ypoBHe. OreHka coctaBisier om 25 do 30
bannos.

KonTtponsHast pabota BhIIOIHEHA HA 6A30BOM ypPOBHE, €CIIM CTPYKTypa, COJEpKaHUE U
oopmiieHre paboOThl COOTBETCTBYET TpPeOOBaHMUSM, HO paboTa COACPKUT EAMHHYHBIC HE
IpUHLMIKATIbHBIE OIIMOKK, HCHpaBlIEHHbIE IOCJIE 3aMeuyaHuil mnpenogaBaTens. Bce wacTu
KOHTPOJIbHOH pabOThl COTJacOBaHbI, TEKCT JIOTUYHO BBICTPOCH U SBISAETCS AaBTOPCKUM.
[TprCYTCTBYIOT CCBUIKM HA HOPMATHBHBIE JTOKYMEHTBHI M aKTyaJbHYIO JHTeparypy. Pabdota
MpeJCTaBiIeHa s MPOBEPKHM B YCTAHOBIICHHBIE CPOKH. AHAIN3 KaXJIOTO W3 pPa3esioB
KOHTPOJIBHON PabOThI CBUIETEILCTBYET O TOM, YTO COBOKYITHOCTH PE3yJIbTATOB €€ BHITIOTHEHUS
U COOTHECEHHBIX C HUMU MHIUKATOPOB JIOCTHKEHUSI KOMIIETEHIUI COIEPKUT HECYIIECTBEHHBIE
npo0enbl. 3aKkperieHHbIe 32 KOHTPOJIbHOW paboTON KOMITETeHIIMH C(OPMUPOBAHBI Ha 0a30BOM
ypoBHe. Ornenka coctaBisieT om 20 do 24 6annos.

KonTtponbHast paboTa BEIIIOJIHEHA HA MOPOTrOBOM YPOBHE, €CIIM CTPYKTYypa, COJEepKaHNE
u odopmieHue pabOThI COOTBETCTBYET TpeOoBaHMsIM, HO paboTa COAEPKHUT OUIMOKH,
HEOJHOKPATHO UCITpaBJIsieMbIe TIOCIIEe 3aMEeYaHui npernogaBartess. YacTu KOHTPOJIbHON paboThI B
[[EJIOM COTJIacOBaHbI. [IpUCYTCTBYIOT CCBHUIKM HAa HOPMATHUBHBIE JOKYMEHTHI U aKTyaJlbHYIO
muteparypy. PaboTa mpencraBiieHa sl MPOBEPKH B YCTAHOBJICHHBIE CPOKU. AHAIHM3 KaXKIOTO U3
pa3esioB KOHTPOJIBHONH pabOThl CBHUIETENBCTBYET O TOM, YTO COBOKYITHOCTH PE3YJIhTaTOB €€
BBHITIOJTHCHHUSI ¥ COOTHECEHHBIX C HUMHU HWHIMKATOPOB JIOCTMKCHUS KOMITETECHITUH COJCPIKUT
npoOenbl. 3akperuieHHble 3a KOHTPOJIBHOM paboToil KoMmeTeHIWuH CcGhOpMUPOBAHBI Ha
noporoBoM ypoBHe. OrteHka cocrasisiet om 15 do 19 6annos.

KontponbHass paboTa cuyuTaeTcs He BBINOJHEHHOW, €CIM CTPYKTypa, COJEpKaHuEe H
odopmiieHre paboOThl HE COOTBETCTBYET TPEOOBAaHMIM, pabOTa COACPKUT CYIIECTBEHHBIC
OIIMOKM, HE MCTIPaBJICHHBIE MTOCIIe 3aMeYaHnul mpemnoiaBaress. YacTH KOHTPOIbHONH pabOThI
He corylacoBaHbl. OTCYTCTBYIOT CCBUIKM Ha HOPMAaTHBHBIE JOKYMEHTHI M aKTyaJIbHYIO
nutepatypy. Pabora He mpeacTaBieHa AN MPOBEPKU B YCTAaHOBIEHHBIC CPOKH. AHAIW3
KaXJIOTO W3 Pa3leIoB KOHTPOJIBHON pabOTHl CBUAETENHCTBYET O TOM, YTO COBOKYITHOCTH
pe3yNIbTaTOB €€ BBIMOJTHCHUS K COOTHECEHHBIX C HHUMU WHIUKATOPOB JOCTHIKCHHUS
KOMIETEHIIMM HE COJEPKUT MHOMXECTBO CYIIECTBEHHBIX MpoOesoB. 3akperuieHHble 3a
KOHTPOJIBHON paboToi KomreTeHIMK He copmupoBanbl. Ouenka coctaBiseT om 0 do 14
bannos.

2. IxaJja oueHKH



KonrponsHast pabora kak ¢opma Tekymield arrectanuu (KOHTpPOJS) MO TUCHUILIAHE
CUHMTACTCS YCIICNTHO BBITIOJHECHHOW, €CIIM CyMMa ITOJIyYCHHBIX OaJUIOB IO BCEM €€ 3aJIlaHHsIM
cocrasiiger oT 15 1o 30 0ayUI0B BKIFOUUTEIIBHO.

B oOmeit omeHke Mo AUCHUIUIMHE Oalbl 3a BBINOJHEHHE KOHTPOJBHOM pabOThI
VYUTHIBAIOTCS B COOTBETCTBUM C TMPABWIAMU OaUTbHO-PEHTHHIOBOM CHCTEMBI W TaOJHIIEH
COOTBETCTBHUS OAJJIOB, TPAJUIIMOHHONW OLIEHKHW M OykBeHHOW onieHkH ECTS, ycTaHOBIEHHBIMU B
HITY.

3. IlpuMepHBbIii nepeyeHb 3aJaHNIi (BAPUAHTOB) KOHTPOJILHOI padoThI

1. Kakoii mOTOK M3JIy4aeT 4epHOE TeJo IUIomaapo 1 M2, eciu ero temieparypa Ha 1 Belie
TeMnepaTypsl, paBHoit 27 C

2. Homunanenas temneparypa uepHoro tena 1000K usmensierca na 10 K. Ha ckonbko npu

9TOM H3MCHACTCA IIOJIOXKCHHEC (HO JJIINHaM BOJ'IH) MaKCHUMyMa CHeKTpaHBHOﬁ IIJIOTHOCTH
BHCPFGTI/IHGCKOI;’I CBCTUMOCTHU YCPHOT'O Tena?

3. Bo CKOJIBKO Pa3 BO3pAacTaeT MHTErPAJIbHAS YHEPreTUYECKasl CBETUMOCTh YEPHOIO Tejla, €CIU
€ro TemIepaTypy yBEJIMUUTh B ABa paza?

4. Bo CKOJBKO pa3 M3MEHSETCS CIIEKTpalbHAs IUIOTHOCTh SHEPIeTUYECKON CBETHMOCTH Tel:1)
JUI OAHOM W TOW >K€ BOJIHBI HM3JIy4E€HHUS MpPU HM3MEHEHUHM TemIepatypel B K pa3; 2) s
MaKCUMyMa CIIEKTPAJIbHOW IUIOTHOCTH JHEPreTHYeCKOW CBETHMOCTH HpPU H3MEHECHHH
TeMIepaTypsl Tena B k pas?

5. Temmneparypa Boib(dpaMoBOM HHTH Hakaia BHayaie coctaBmsuia 2500 K. 3arem eé
SHEpreTUYecKasi CBeTUMOCTh YMEHBIIWIACH B JBa pa3a. Kak u3mMeHunacy npu 3ToM TeMIieparypa
HUTHU Hakaya?



