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1. IlepeyeHb MJIAHUPYEMBIX Pe3yJabTATOB 00y4eHH S MO AUCHUIIHHE, COOTHECEHHBIX €
YCTaHOBJIEHHBIMHU B 00pa30BaTe/IbHOI IPOrpaMMe HHAUKATOPAMU I0CTHKEHUS KOMIIeTeHIM i

[To wroram OCBOGHHS IUCIUIUIMHBI OOYYAIOMUHCA JOJKEH JIOCTUYhL CIEMYIOIMIMXPE3yIbTaTOB

00yUCHHS:
OIIK-1: cnocoOeH HCIOIb30BaTh TOJOXKECHHS, 3aKOHBI W METOAbl €CTECTBEHHBIX HAyK H
MaTEeMAaTHKU JJI pEIIeHUs 3a/1a4 UHKEHEPHOU e TEIbHOCTH;
OIIK-2: cnocoOeH CcaMOCTOSTEIBHO MPOBOAHWTH  DKCIEPUMEHTAJIbHBIC  HCCIICIOBAHUS
WCIIOJIb30BaTh OCHOBHBIC MIPUEMBI 00PaOOTKH U MPEACTABICHUS TIOTYUYSHHBIX JTAHHBIX.
Karteropust dopmMupyemast Kox u HaumeHoBaHue Pe3yabTarsl 00yyeHusi mo
(rpynma) KOMIIETEeHII S HHAUKATOPA J0CTHKEHUS JUCIHHUILINHE
KOMIIeTeHIUH | (€ yKa3aHHeM KO0/a) KOMIIeTeHIIUH
OIIK-1.Cnocoben OIIK-1.1.3HaTh MOJIOXKEHUS, | 3HATH ITOJ0XKCHUSI U 3aKOHBI
HCIIOJIb30BAaTh 3aKOHBI u METO/bl | TEOMETPHUIECKOUN H
ITOJIOKCHHS, 3aKOHBI M | €CTCCTBSHHBIX HayK U | BOJIHOBOH OITHKH,
METO/IbI MaTeMaTUKHUIIS pelieHus: | OCHOBHBIE METOIbI
€CTECTBEHHBIX HAayK U | 3aj7a4 WH)XCHEPHOU | HAOIIOICHUS U OOBSICHECHHE
MaTeMaTHKU JUISL | IEeSITCIIbHOCTH. Ha X OCHOBE SIBJICHUH.
perieHus 3a7a4
WHXEHEPHOU OIIK-1.2. VYMeTbnpuMeHSTh | YMETb IPUMEHSTh 3aKOHBI
JIeATCIIBHOCTH MOJIOKEHUS, 3aKOHBI U | ¥ IIOJIOKEHUS
METOJbl €CTECTBEHHBIX HAyK | FEOMETPUUECKOU U
M MaTeMaTHKW JJIS PEIICHHS | BOJTHOBOW OINTHKH,
3aja4 WHXEHEPHOU | OCHOBHBIE METO/IbI
JIeSITEIIEHOCTH. HaOIOZICHUS ISl peIIeHUs
KOHKPETHBIX 3aj1a4
WHXEHEPHOU J1eATEIbHOCTH.
OIIK-1.3. Bmageremeromamu | BnameTs HaBBIKAaMU U
€CTCCTBCHHBIX HayK U | METOJUKAMH pELICHUS
MaTeMaTUKU JUIA PEIICHHS | 3a/1a4 TEOMETPUUYECKON 1
3aJa4 WHXEHEPHOU | BOJIHOBOW ONTHKHU.
JIeATEIILHOCTH.
OIIK-2.Cnocoben OIIK-2.1. 3HaTEMETOABI | 3HATH OCHOBHEIC
CaMOCTOSTEIIBHO AKCIIEPUMEHTAIIbHBIX MOJI0KECHUS, 3aKOHBI U
MIPOBOJIUTH UCCJIEOBAaHUI M OCHOBHBIE | METOJbI TEOMETPUUECKOU U
AKCIIEPUMEHTAJIbHBIE | TIPUEMBI 00paboTKn 1 | BOJTHOBOH ONTHKH,
HCCIICIOBAHUS U | IPEJCTABICHUSI TOJYYEHHBIX | HEOOXOIUMBIE IS
HCIIOJIb30BAaTh JIAHHBIX. MIPOBEICHUS
OCHOBHEIC MIPUEMBI AKCTIEPUMEHTAIIbHBIX
00paboTKu u HCCIIE0BAHUN, X
IIPEJICTaBICHUS 00paboTKH U aHaIu3a.




IMMOJIYYCHHBIX TaHHBIX

OIIK-2.2.
YMeThcaMoCTOATEIIHLHO
MIPOBOJIUTH
IKCIIEPUMEHTAIbHBIC
HCCIIe0BaHUs B 00paboTaTh
MOJTyYEHHBIC TaHHbIC.

YMeTbNoab30BaATHCS
OCHOBHBIMH ONTHYECKHUMHU
nmpudopamMu, CTaBUTh U
pears NpoCcTenIImne
SKCIIEPUMEHTAJIbHbIE
3agaun, 00pabaThIBaTh,
aHaAJIM3UPOBATh U
OLICHUBATh MOJTyYCHHbIE
pe3yJIbTaThl, UCIIOIb30BATh
npu paboTe CIIPaBOYHYIO U
y4eOHYI0 JIUTEpaTypy.

OIIK-2.3. BranersMeTOoZaMu
AKCIEPUMEHTAIbHBIX
UccleI0BaHui U 00paboTKu
IIOJIyYEHHBIX JaHHBIX.

BmageTeHaBBEIKAMH 1
METOAaMU IIPOBEICHUS
AKCIIEPUMEHTAIIbHBIX
HCCIICI0BAHNM, OCHOBHBIMU
npuMaMu 00paboTKH U
MIPEACTABICHUS
AKCIIEPUMEHTAIIbHBIX
JaHHBIX.

2. lleJb 1 MeCTO TUCHMILIUHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

Jucnuniuna «['eoMerpuueckas v BOJIHOBas ONITHKA» OTHOCUTCS K 00513aTeIbHON 4acTH.
Juciunimza u3ydaercs Ha 2 Kypee B 3 ceMecTpe.

Ilenn wu3yuyeHWs AUCUMIUIMHBI (M3Y4Y€HHE CBOICTB CBETAa, 3aKOHOB €ro paclpoCTpaHeHUs H
B3aUMOJECHCTBUS C BEILIECTBOM; O3HAKOMJIEHHWE C MPHUHLMIIOM ACHCTBHSI NPOCTEMIINX ONTUYECKUX
YCTPONCTB M MPHUCHOCOOJIEHUI, 3HaHHE METOJIOB JKCHEPUMEHTAIbHOIO HCCIIEIOBaHUS M aHajau3a

OINTUYECKUX SBJICHUU U IMponeccoB.

3. Conepxxkanue pado4eil mporpaMmmbl (00beM IMCUUIJIMHBI, TUIILI M BUIbI Y4e0HBIX
3aHATHI, y4eOHO-MeTOoAn4YecKoe o0ecneyeHre CaMOCTOATEeIbHOM PadoThl 00yYAKOIIMXCS)

Conepsxanne paboueli mporpamMmel nipeactasiieHo B [Ipumoxenun Ne 1.




4. DoHJ O1LIEHOYHBIX CpEeaACTB MO IMCHHUIIJTHHE

4.1. IlepeyeHb KOMMNETEHIUI U HHAUKATOPOB JTOCTHKEHHUSI KOMIIETEHIMH ¢ yKa3aHueM
COOTHECEHHBIX ¢ HUMHM 3aIVIAHUPOBAHHBIX Pe3yJIbTATOB 00YYeHUs M0 TUCHHUILINHE.
OnucaHue KpUTepueB U MIKAJ OLlEHUBAHUS Pe3yJIbTATOB 00yUeHHs M0 JUCIHUILINHE

Kox u ¢popmynupoBka KOMIETEHIIH

OIIK-1. CrocoOeH HCIOJb30BaTh IIOJIOKCHM, 3aKOHBI MU MCETOABI €CTCCTBCHHBLIX HAYK H
MAaTCMAaTUuKHU IJId pCUICHUA 3a1a4 HH)KGHGpHOfI JACATCIIBHOCTH

Koa u Pe3yabTarsl 00yyeHus Kpurepuu orienuBanust pe3yJbTaToB 00y4eHUs
HAaUMCHOBAaHUEC no JIUMCIUIIJINHE
HHIUKATOPA (Moay.J110) 2 3 («Y noBnerBo- 4 5
(«HeymoBieTBo-
JIOCTUKEHUSA PHTEBHOY) PHUTEIBHOY) («Xopomo») | («OTaHaHO»)
KOMIIETCHIIUHN
OIIK-1.1.3Harb 3HaTh MONOKEeHHUS 1 3aK0oHBI |[loka3piBaeT Hmeer 3HaeT mouTH 3HaeT Bcé
MIOJIOKECHUS, 3aKOHBI[TEOMETPHUSCKON U MOJTHOE HE3HAHWE|3HAUHUTENFHBIE |BCE, IOITyCKaeT
u METO/IbI | BOJIHOBOM OTITHKH, MaTepuana  ¥UIH|TIpoOeIsl B HE3HAYUTEIILHBI
€CTECTBEHHBIX HAYK|OCHOBHBIE METOJBI nMeeT 3HAHMSIX, € omubKkd B
W MaTeMaTHK! IUisi|HaOmrofeHus u oObsICHeHHE |(parMeHTapHbIe |HOIMyCKaeT OTBETax
pelIeHus 3a/1a4|Ha UX OCHOBE SIBJICHHIH. 3HAHMS CYyIIECTBEHHBIC
HWH)XEHEpHOU HeOOJBIION YacTH |OIHOKU B
JIeSITEIIbHOCTH. Marepuana, OTBETax
JTOITyCKaeT
rpyObIe OUOKH
OIIK-1.2. YMeTb|YMeTh NpUMeHsTh 3akoHbI U |He ymeer Ywmeer, HO| Ymeer, VYmeer B
MPUMEHSTh MOJIOKCHUS T€OMETPHUYCCKON JTOITyCKaeT JIOIyCKaeT COBEPIIEHCTBE
MOJIOKECHHUSI, 3aKOHBI|M BOJIHOBOU ONTHKH, 3HAYUTENBHBIC |HE3HAYMTEILHBI
u METO/IbI|OCHOBHBIE METOIbI OIINOKH € OIITHOKH
€CTECTBEHHBIX HAyK|HAOIIOMCHUS TS PEIICHHS
W MaTeMaTHKH IS |KOHKPETHBIX 3a7ad
pemeHus 3a/1a4|MHKEHEPHOU JIeSITEIbHOCTH.
WH>KEHEPHOU
JICSITEIIbHOCTH.
OIIK-1.3. Bnanets |Bnanerh HaBbIKAMHU U IIpaktnyecku He |Bmameer ciabo, Bnaneer, Brnaneer B
METOJaMH METOJAUKAMU PELIECHUS 3a/1a4 BJIaACCT JOITyCKaeT J0ITyCKaeT COBEPUICHCTBE
€CTECTBEHHBIX HAYK |T€OMETPHYECKON U SHAYUTCIIBHBIC  |HE3HAUMTCIIEHBI
Y MaTEeMAaTHKH JUISI  |BOJTHOBOM ONITHKH. OmEOKH € om0KH
permieHus 3a1a4q
MHXEHEPHOU
JIeATETBHOCTH.

OIIK-2: Cnoco0OeH caMOCTOSITEIbHO TPOBOAMTH JKCIEPUMEHTANbHBIE HWCCIEAOBAHUS U
UCII0JIb30BaTh OCHOBHBIE TPUEMBI 00Pa0OTKH U NMPEICTaBIECHUS MOTyUYEHHBIX JaHHBIX

Kon n Pe3yabTaTnl 00yyeHus Kpurepuu onieHuBaHMsI pe3yJIbTaTOB 00yUEHUs
HaAaNUMCHOBaHUEC o JUCHUIIJINHE
HHANKATOPA 2 3 («Y moBnerBo- 4 5
(«Heynosnetso-
JIOCTHKEHUS PHTEBHOY) PUTEIHLHOY) («Xopomio») | («OTiauaHO»)
KOMIICTCHIIMU
OIIK-2.1. 3HaTth|3HaTh OCHOBHEIE MTOJOKeHUs, |[loka3piBaeT HNmeer 3HaeT mouTH 3HaeT Bcé
METOIbI 3aKOHBI M METO/IBI [TOJIHOE HE3HAHUE|3HAYNTEIbHBIE BCE, JlOmycKaeT
JKCIIEPUMEHTAIBHBI [TEOMETPHUYCCKON M BOJIHOBOM |MaTepuaga  WJIH|MPOOCIIbI B HE3HAYUTETHHBI
X l/ICCJ'Ie[lOBaHl/Iﬁ W |OIITHKH, HeO6XOI[I/IM])Ie JJIS HUMECT 3HaHUAX, c OHJI/I6KI/I B
OCHOBHBIC ITPUEMBI|IPOBENCHUS (parMeHTapHble |IOMmycKaeT OTBETax




06paboTku U |9KCTIEPUMEHTATIBHBIX 3HAHMS CYIIECTBEHHbIE
MpeCTaBICHUS HCCIIEIOBAHUMA, X 00paOOTKH |HEOOIBIION YacTH|OMHOKH B
MOJTY4EHHBIX ¥ aHaJIN3a. MaTepuaia, OTBETax
JAHHBIX. JIOTyCKaeT
rpyOble ommoOKu

OIIK-2.2.  YMmern|YMETHIIOIB30BATHCS He ymeer VYMmeer, HO| YMmeer, Vmeer B
CaMOCTOATCIIBHO OCHOBHBIMHU OIITUYCCKUMU }IOHyCKaeT I[OHyCKaeT COBepIHeHCTB
HpOBO}:[I/ITI) HpPI60paMI/I, CTaBUTH U 3HAYUTCIBbHBIC HC3HAYUTCJIIbHBI (€
AKCIEPUMEHTANBHBI |peIIaTh MPOCTeHIITHe OIIKMOKU € OIMOKH
€ WCCICMOBAHUS H|3KCIICPUMEHTAIBHBIC 3a/1aUH,
obpaboraTh 00pabaTsIBaTh,
MOy YEHHbIE aHAJM3UPOBAThH U OLICHUBATH
JTAaHHBIE. MOJTY4YEHHBIE PE3yIbTATHI,

HCIIOJNIL30BaTh MpHU paboTe

CIIPaBOYHYIO U YIEOHYIO

JIUTEpaTypy.
OIIK-2.3. Brnaners HaBBIKAMH U [Ipaktuuecku ne |Bmameer  cmabo, Brnaneer, Bnaneer B
BnagereMeTonaMu  |METOIaMU MPOBEICHUS BIIAZICET JTOITyCKAeT JIOITyCKaeT COBEPIIICHCTB
IKCIICPUMEHTABHEI |IKCTIEPUMEHTATEHBIX 3HAYUTEIBHBIE HE3HAYUTEIbHBI |&
X UCCIIEIOBAHUN U |UCCIIeIOBAHMH, OCHOBHBIMH OIIMOKH € OIIUOKHU
00paboTkH puMaMHu 00pabOTKH U
MOTY4YEHHBIX MpeCTaBICHUS
JTAHHBIX. 9KCIEPUMEHTAILHBIX JIAHHBIX.

OIIK-1: CnocobeH uCrojb30BaTh IOJIOKEHUS, 3aKOHBI U METOJbl €CTECTBEHHBIX HAYyK U
MaTEeMaTHUKH JUIsl pellieHHs 3a/1a4 MH)KEHEPHOU AesTeIbHOCTH

Kon n Pe3yabTaTsl 00yuyeHus Kputepuu onieHUBaHUs pe3yIbTaTOB 00yUEeHHUs
HAaUMCHOBAHUC o JUCIUIIJIMNHE
HHIUKaATOpAa «3auTeHO» «He 3auTeHO»

JOCTHKCHUSA

KOMIIETCHIIUH
OIIK-1.1.3nats 3HaTh MOJIOKEHUS U 3aKOHBI |3HACT TMOJOXKEHMS W  3akoHblI|He 3HaeT MONOKEHHS M 3aKOHBI
MIOJIOKECHUS, 3aKOHBI[TEOMETPHUECKON U TEOMETPUYECKOM W  BOJHOBOW|TEOMETPHYECKOM W  BOJHOBOM
nu METOAbI| BOJTHOBOU OIITHKH, OIITHKH, OCHOBHBIC MCETOAbI|OIITUKH, OCHOBHBIC METOAbI

C€CTCCTBCHHBIX HayK
N MAaTCMaTHKH JId

OCHOBHBIE METO/IbI
HaOJIIOAeHNUS U OOBSICHEHHE

HaOJIIOIeHUS U O0BbACHEHUE HA UX
OCHOBE SIBJICHUI.

HaOMIOAECHUS U O0BICHEHNE HA UX
OCHOBE SIBJICHHI.

pereHus 3a/la4|Ha UX OCHOBE SIBJICHUI.

WHXEHEPHOM

JICSITETIbHOCTH.

OIIK-1.2. YMeTs|YMeTh NIPUMEHATh 3aKOHBI U |[YMeeT TpUMeHATh 3akoHbl u|He ymeeT mpuUMeHATh 3aKOHBI U
HIPUMEHSATh MOJIOKEHHS T€OMETPUUECKOM [[TOJIOKEHUS TEOMETPUYECKOH U |MOJIOKEHHS TIEOMETPUUECKOH U
MOJIOKEHHUS, 3aKOHBI| BOJTHOBOW ONTHKH, BOJIHOBOM  ONTHKH, OCHOBHBIEC|BOJHOBOM  ONTHKH, OCHOBHEIE
u METO/IbI | OCHOBHBIE METO/IbI METO/bI HaOMoIeHNs JUISI [ METOJIBI HaOJII0ICHUS Ui
€CTECTBEHHbBIX HayK|HAONIOACHUS IUIS PEIICHUS] |PEHICHUs]  KOHKPETHBIX  3a/ad|pelIeHHs  KOHKPETHBIX  3ajad

U MaTCeMaTHKW JIA

KOHKPETHBIX 3a/1a4

HH)I(CHepHOﬁ JCATCIBHOCTH.

I/IH)I(eHCpHOﬁ JACATCIBHOCTH.

pelieHus 3a/1a4|MHXKEHEPHOU JIeSITeIbHOCTH.

WH>KEHEPHOU

JICSITEIIbHOCTH.

OIIK-1.3. Bnanets |Bnamers HaBBIKAMM U Brnaneer HaBBIKAMU u|/He Brageer  HaBpIKAMH U

METOaMu METOAMKAMHU pEeIICHUs 3a1a4 METOAUKAMU peuIicHus 3aJa4y|METOAUKaMU peuicHusA 3aaa4

€CTECTBEHHBIX HayK FeOMCTpI/I‘IeCKOﬁ " FCOMeTpI/l‘leCKOl/I nu BOJIHOBOU FeOMeTpI/I'-IeCKOI/l nu BOJIHOBOU
OIITUKHU. OIITUKHU.

Y MaTeMaTUKU JUIs
pemieHus 3aga4d
HMHXEHEPHOM

BOJIHOBOM OITHKH.




JCATCIBHOCTH.

OIIK-2: Cnoco0eH caMOCTOSITEIbHO TPOBOAMTH SKCIEPUMEHTAIbHBIE HCCICAOBAHUS U
HCTIONIb30BATh OCHOBHBIE IPUEMBI 00Pa0OTKH M MPEICTABICHNUS TTOMYyYSHHBIX JaHHBIX

KO)I u Pe3yJ'II>TaTbI oﬁyqem/m KpI/ITepI/II/I OLCHUMBAHN PC3YyJIbTaTOB 06y‘leHI/IH
HaAauMMECHOBAaHUEC mo JUCIMUIIJIMNHE
HMHAUKATOpA «3auTeHO» «He 3aureno»
JOCTHKEHUA
KOMIICTCHIIUHN
OIIK-2.1. 3HaTh|3HATH OCHOBHBIC TIOJIOKEHUS, |3Ha€T OCHOBHBIC IMOJoKeHwus,|He 3HaeT OCHOBHBIE
METO/IbI 3aKOHBI U METOJIbI 3aKOHBI u METO/IbI|TIOJIOKEHUS, 3aKOHBI 1 METOJIbI
9KCIIEPUMEHTAIIBHBIX |T€OMETPUYECKON U BOJTHOBOM  |T€OMETPUYECKOW U BOJHOBOM |[T€OMETPUUYECKOH U BOJHOBOU
HcCce0BaHUH Y |ONTHKH, HEOOXOIUMBIE IS ONTHKH, HEOOXOMUMBbIE  JUIS|ONTUKH, HEOOXOAUMBIE IS
OCHOBHBIE  IIPHEMBI|IPOBEACHUS MIPOBEACHHUS IKCIIEPUMEHTAIBHBIX |IPOBEACHUS
00paboTkH 1 |9KCTIEPUMEHTATBHBIX HCCIICIOBAaHMA, WX OOpaOOTKH H|IKCICPUMEHTATBHBIX
TIPEICTaBICHUS HCCIICIOBAHMIA, X OOpabOTKH U |aHAIH3A. HCCIIEIOBaHUMA, WX 00paboTKh

TMOJTYYCHHBIX JaHHBIX.

aHajmM3a.

" aHaJIk3a.

OIIK-2.2. ‘YMeTb|Y METhII0JIb30BaThCS YMeer nonb3oBartbess OCHOBHbIMM|He ~— ymeer  mosnb3oBaThCs
CaMOCTOSATENLHO OCHOBHBIMH ONITHYECKHMHU ONTHYECKUMU pudopamMu,| OCHOBHBIMH ONTHYECKUMHU
MPOBOJUTH npudopaMy, CTaBUTh U peliaTh [CTAaBUTh M pEIIaTh IpocTeiiye | npudopamMu, CTaBUTh U pelaTh
9KCIEPUMEHTANIBHBIE |[TpoCTeie 9KCTIEPUMEHTAIILHbIC 3aJa4u, [IpocTeinme
MCCIIEeJOBaHMS U|3KCIIEpUMEHTAJIbHBIC 3a/1a4l,  |00pabaThIBaTh, aHAIM3MPOBATh M |IKCIICPUMEHTAJBHBIE —3aJadH,
o0OpaboTraTh 00pabaThIBaTh, aHATM3UPOBATH |OIICHUBATH MOJTy4YCHHBIE |00padaThIBaTh, AaHATM3UPOBATH
MIOJTy4E€HHbIE JaHHBIC. M OLCHUBATh MOJTyYCHHBIE pe3yibTaThl, WCHONb30BaTh MPH|A  OLEHWBATh  IOJIYYCHHBIC
PEe3yNbTaThl, HCIOIb30BaTh IPH |paboTe CIIPaBOYHYIO W Y4IeOHYIO|pe3yibTaThl, HCIIOJIb30BATh
pabote cripaBOYHYIO U YIE€OHYIO |TUTepaTypy. npu paboTe CHOpPaBOYHYIO H
JUTEPATYPY. y4eOHYIO0 JINTEpaTypy.
OIIK-2.3. Bnaners HaBeikaMu 1 MeTozilaMu |(Brnageer HaBeikamMu M MmeTonamu|He Bnameer HaBbIKaMU |
Brnanerbmeronamu  |IpoBenEHHS MIPOBEJCHUS IKCIIEPUMEHTAIIBHBIX [METOIAMU MIPOBEICHUS
9KCIEPUMEHTAIBHBIX |9KCIIEPUMEHTAIBHBIX UCCIIeJOBAaHUH, OCHOBHBIMH |9KCIIEPUMEHTAIBHBIX
UCCIIeJOBaHUN U UCCIeJ0BaHUH, OCHOBHBIMH pUMaMu 00paboTkH H|uccleoBaHUH,  OCHOBHBIMH
00paboTKH npuMaMu 00paboTKH U MPEICTABICHHUS IpUMaMHu 00paboTkH u
MOJTyYEHHBIX JaHHBIX. [[TPEACTAaBICHUS 9KCTIEPUMEHTAIIBHBIX TAaHHBIX. Mpe/ICTaBICHUS

OKCOEPUMEHTAJIbHBIX JAaHHBIX.

OKCHEPUMEHTAJIbHBIX JAHHBIX.

4.2. TunoBble KOHTPOJILHBIE 321aHUSI WM HHbIE MATEPUAIbI, HE00X0IUMbIE IJIsl OLleHUBAHUS
pe3yJbTaToB 00yUeHHsl 0 JUCHHUILINHE, COOTHECEHHBIX C YCTAHOBJIEHHBIMU B
o0pa3oBaTe/ibHOI NpOorpaMMe HHAMKATOPAMU JOCTHKeHUs KOMIleTeHIuii. MeToanueckue
MaTepuaJbl, onpeaesouie NpoueIypbl OeHNBAHUS Pe3yJIbTATOB 00yUeHHs M0

AUCHHUIIJINHE

Koa u HauMeHOBaHHe
HHAUKATOPA JOCTHKCHHUSA

Pe3yabTaThl 00yyeHus 1o
AMcuUnInHe (MOILYJI10)

Koutpoanpyemsie
JeificTBHS 10 MPOBepPKe

KOMIIETEHIIUH 3HAHUI, YMEHUH U
BaajgeHuii (OueHoUYHbIE
cpelacTBa)

OIIK-1.1.3uaTh MOJIOKEHUS, | 3HATH ITOJ0KSHUS U 3aKOHEI Tect
3aKOHBI 51 METOJIbl | TEOMETPUYECKON U BOTHOBOM [TucemenHBIE PaOOTHI
€CTCCTBCHHBIX HayK U | ONITHKH, OCHOBHBIE METOIBI Kominoxsuym

HAOJIFOIEHUS U 00OBSICHEHUE HA UX
OCHOBE SIBJICHHUH.

MAaTEMAaTUKHUJIA PCHICHUS 3a1a4
PIH)KCHepHOfI JACATCIIbHOCTH.




OIIK-1.2. YMeTh NpUMEHSTh YMeTh NpUMEHSITh 3aKOHBI U Tect
IIOJIOKCHUS, 3aKOHEI U MOJIOKEHUSI TEOMETPUUYECKON U [MuceMenHbIe PabOTHI
METO/Ibl €CTECTBEHHBIX HAYK BOJIHOBOM ONTHKH, OCHOBHEIC KoHnTtponbhas pabota
Y MaTE€MAaTUKH JJIs1 PEIICHUS METO/IbI HAOIIOICHMS IS
3a/1a4 MHXCHEPHOU penieHus KOHKPETHBIX 3a7a49
JICSITEILHOCTH. WHXCHEPHOU JIeATEITbHOCTH.
OIIK-1.3. BnanersMeTronamu | BnageTh HaBBIKAMU U Tect
€CTCCTBCHHBIX HayK U | METOJUKAMH PEIICHUs 3a/1a4 [TucemenHbie pabOTHI
MaTeMaTUKH  JJIs8  PEIICHHs | TEOMETPUYECKON U BOJTHOBOM KoHTposnbHas pabota
3a1a4 WH)KEHEPHOU | ONTHKHU.
JIeATEIbHOCTH.
OIIK-2.1. 3HaTbMETOAB! | 3HATh OCHOBHBIE TIOJI0XKEHNS, JlaGopaTopHble pabOTEI
AKCIIEPUMEHTAIIbHBIX 3aKOHBI X1 METObI
UCCIEAOBAHUM M OCHOBHBIE | TEOMETPUYECKON U BOJIHOBOM
MIPUEMBI o0paboTku U | ONITUKH, HEOOXOAUMEIC JUIS
MPEACTABICHUSI  TOJYYCHHBIX | TPOBEACHHS KCIIEPUMEHTATBHBIX
JIAHHBIX. UCCIIETIOBaHUM, UX 00pabOTKH U
aHanu3a.
OIIK-2.2. YMeTh | YMeThI0JIb30BaThCsl OCHOBHBIMK | JIJaGopaTtopHbIe pabOThI
CaMOCTOSTCILHO MPOBOANTH | ONTUIECKUMH MPUOOPAMH,
AKCTICPUMCHTAIbHBIC CTaBUTh U PEIIATh MPOCTEHIITHE
UCCIICIOBaHMsI W 00paboTaTh | SKCIIEPUMEHTATbHBIC 3aJa9H,
MOJTyYCHHBIC JIAHHBIE. o0pabaThIBaTh, aHATU3UPOBATH U
OIICHUBATD MOJTYUYEHHBIE
PE3yIIbTaThI, UCIIOIH30BATh MIPH
paboTe crpaBOYHYIO U YU4eOHYIO
JTUTEPATYPY.
OIIK-2.3. BaageTbMeTO1aAMU BrnangerpbHaBBIKAMU M METOIaMU JlabopatopHblie pabOTHI
AKCTICPUMEHTATBHBIX MIPOBEACHUS IKCIIEPUMEHTAITBHBIX
UCCIIeIOBaHMi U 00paboTKH HCCICI0BAHNN, OCHOBHBIMU
MOJIyYEHHBIX JaHHBIX. npuMamMu 00paboTKU U
MpEICTABICHUS
AKCTICPUMEHTAIBHBIX TAHHBIX.

Kpurepusamu orieHMBaHMsI IPU MOYJIbHO-PEHTUHIOBOW CUCTEME SIBJIIOTCS Oalliibl, KOTOpBIE
BBICTABIIAIOTCS IPEMOJABATENIEM 32 BUJIBI IEATEIBHOCTH (OIICHOYHBIE CPEJICTBA) I10 UTOraM
U3y4eHUs MOAyJeH (pa3aenoB IUCHUIUIMHBI), IEPEUUCIICHHBIX B PEUTUHI-TJIaHE UCHUIUIMHBI (J1s
9K3aMEHa: TeKYIIUA KOHTPOJIb — MakcuMyM 40 0asioB; pyOeKHBIN KOHTPOJIb — MakCcUMyM 30
0aJ10B, MOOUIPUTENbHBIE 0auIbl — MakcUMyM 10; 1715 3a4eTa: TeKymuid KOHTpOJIb — MakcuMyMm S50
0aiuToB; pyOeKHBIN KOHTPOJIh — MakcuMyM 50 0aJIJIOB, MOOIIPUTENbHBIE 0aMIbl — MakcuMyM 10).

[Tkasnbr onleHUBaHUA:

(nst PK3ameHa:

oT 45 10 59 6ann0B —«yA0BIETBOPUTEIILHO;

otT 60 10 79 6anmI0B — «XOPOIION;

ot 80 0aJIOB — KOTIIMYHOY.

IUTSE 3a4eTa:
3auTeHo - oT 60 10 110 peitunrossix OamioB (BKiIo4ast 10 mooupuTeabHbIX 0alIoB),
He 3a4TeHO — OT 0 10 59 pelUTHHrOBBIX OAIOB).



PeliTUHT — IIaH AMCHHUILIMHBI

['eoMeTpuueckas ¥ BOJIHOBAs ONTHKA
Hanpasiennell.03.04 «DnexTpoHuKa 1 HAHOAJIEKTPOHHUKAY,
npoduitb «DIEKTPOHHBIE TPUOOPHI M ABTOMATH3UPOBAHHBIE CHCTEMbI»
Kypc2, cemectp 3

Buabl yueOHoit bamn 3a Yucno 3amanuil bambt
eATEeJILHOCTH KOHKPETHOE | 3a CEMECT
a P p Munumanb- Maxkcumanb-
CTY/J1€HTOB 3a7aHue " N
HBIN HBII

Mopayas 1. 'eomeTpuueckas onTuka. @oToMeTpus. JIeKTPOMArHUTHASA Teopus cBeTa. UHTepdepeHums
cBeTa.

Texkymmii KOHTPOJIb

1. IlucemenHast pabota 0-8 3 0 24
Py0eskHbINH KOHTPOJIb

1.KomnokBuym 0-11 1 0 11
Bcero 6a/1710B 3a MO1Y.J1b: 0 35

Moayas I1. Iuppakuus cera. [oaspusanus ceera. Jucnepeus csera. [lorsoumenne u paccesinue
cBeTa. OCHOBBI KBAHTOBOI ONITHKH.

Texyuuii KOHTPOJIb

1. I[Tucemennas pabora 0-8 2 0 16
Py0e:xxHbBINH KOHTPOJIb

1.TectupoBanue 0-7 1 0 7
2.KonTponpHas pabora 0-12 1 0 12
Bcero 6a/1710B 3a MOYJ1b: 0 35
IoompurenbHbIe 0aJIBI

1. CtyneHueckue 0 10
OJIUMITHABI

2. IlyOnukanuu craten 0 10
3. Pabora co 0 10
HIKOJTbHUKAMHA

(onuMmHabl)

ITocemaemocTs (0271161 BBIYUTAKOTCS U3 0011el CyMMBbI HAOpPaHHBIX 0aJ1J10B)
1.ITocemaemocTsb 0 -6
JIEKIIMOHHBIX 3aHITUI

2.Ilocemenne 0 -10
MPAKTHYECKHX 3aHATUI

HNTOoroBniii KOHTPOJIb

DK3aMeH ‘ 0-30 | 1 ’ 0 | 30
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Buabi yueOHoi
NeSTeJIbHOCTH CTYA€HTOB

bann 3a
KOHKPETHOE
3aJIaHUE

HBII

Yucio basnel
3aJaHui 3a

a MunanmMmanb- Maxkcumanb-
CEMECTP

HBII

Monayasb 1. 'eomeTpuueckas onTuka. @oTomerpus.

DJIEeKTPOMATHUT
cBeTa.

Hasi Teopusi cBeta. UHTEepdepenuus

Texkymmii KOHTPOJIb

1. JlorycK ¥ BBIIIOJIHEHUE

. 1 ) 3) 3)
U3MEpPEHUil.
2. O6paboTKa pe3yJIbTATOB. 0-2 5 0 10
3. Odopmienue oTyera. 0-2 5 0 10
Py0e:xHbIi KOHTPOJIb
1. 3amwura mnabopatopHOit 1.5 5 5 o5
paboTHI.
Bcero 6a/1710B 32 MO1YJ1b: 0 50

Monayas I1. Tuppakuus csera. [oaspusanus ceera. Jucnepcus csera. [lorsoumenne u paccesinue

cBeTta. OCHOBBI KBAHTOBOM ONTHKH.

Texkymuii KOHTPOJIb

1. I[onycxun BBITIOJIHEHHE 1 5 5 5
U3MEPEHUI.

2. ObpaboTKa pe3yIbTaToB. 0-2 5 0 10
3. Oopmienue oruera. 0-2 5 0 10
Py06exHbIii KOHTPOJIb

1. 3ammra ;abopaTopHOM 1-5 5 5 o5
paboTHL.

Bcero 6a,1J10B 32 MOTYJIb: 0 50
IHoompurenbHbie 0aJIbI

1. Ctynenueckue 0 10
OJIUMITHATHI

2. Ily6nukanuu crateit 0 10
3. Pabora co mkonbHUKaMH 0 10
(oMb

ITocemaemocTs (0271161 BHIYUTAKOTCS U3 0011ell CyMMBbI HAOPaHHBIX 0aJ1J10B)
[Tocemenue 1abopaTOPHBIX 0 -10

3aHITHU

HToroBbiii KOHTPOJIb

3auer

11



IK3aMEHALNNOHHEBIE OUJIEThI

CrpyKTypa SK3aMeHaIlMOHHOTO OuieTa:
buner cocTouTt U3 ABYyX TEOPETUUECKHUX BOIIPOCOB 0 IPOrpaMMe IK3aMeHa.

IIepedyeHp BOIPOCOB I DK3aMEHa:

. OCHOBHBIE 3aKOHBI FTEOMETPUUECKONU ONTUKH.

. OTOMETPUYECKUE BEITUYUHBI.

. YpaBuenus Makcsesia. CKOPOCTh 3JIGKTPOMAarHMuTHOM BOJIHBI B CpEJIE.

. [lonepe4HOCTh 3J1IEKTPOMAarHUTHON BOJIHBL. B3auMHas nepreHauKyispHOCThb

BekTopoB E u H. Cundasznocts kosnedanunii Bektopos E u H.

. DHeprus 3J1eKTpoMaruuTHon BoiHbl. BexkTtop YMoBa-IloliTunra.

. U3mepenue ckopoctu cBera.

7. OTpaxkeHue U MPEIOMIIEHUE CBETa Ha IPAHULIE JIBYX U30TPOIHBIX

JUAJIEKTPUKOB.

8. ®opmyibl DpeHets.

9. Ilonstue unrepdepeniuu ceera. Marepdepenius Bond. [Hupuna
UHTEPPEPEHIIMOHHOH MOJIOCHI.

10. KorepeHTHOCTh B OITHKE.

11. Cioco6bl MOTy4eHus: KOTEPEHTHBIX MTYYKOB JICJIEHUEM BOJIHOBOTO ()pOHTA
(meton KOnra, 6usepkana @penenst, ounpuzma Openens, bununza buiie,
3epkaino Jlnoiaa, meton JInnauka).

12. Crioco6bl oTyyeHus: KOTePEHTHBIX ITyYKOB JIEJICHUEM aMIUTUTYAbI (TI0JI0CHI
paBHOTI'O HAKJIOHA, [10JIOCHI PABHOM TOJIIIMHBIL, KoJblia HptoTOHA).

13. JIsyxmydeBsie uaTephepomeTprl. MaTepdepomerp Maiikenbcona. Obnactu
NpUMEHEHUs UHTEePPEPEHIIHH.

14. MHoTrOTy4YeBbIE HHTEPPEPOMETPHI.

15. Ilpunnun I'roiirenca-dpenens.

16. Meton 301 @peHens.

17. Metoa rpau4ecKkoro CIoXeHUs aMIUTUTY/.

18. Mudpaxmmst Openens oT mpoCcTeUHX nperpas (Tuppakius oT Kpyrioro
0TBepCTHUs, TU(PPAKIUSA OT KPYIJIOTO JHCKA).

19. udpakuus @penens Ha kpato nosymiockoctd. Crinpans KopHro.

20. Indpakuus B mapayuieabHbIX JTydax (qudpakius @paynrodepa). OnbIT
O®paynrodepa. dudpaxuus OpayHrodepa ot memnu.

21. Indpakuus ceera ot AByX mieneil. udpakinuonHas pemerka.

22. lucpakius cBeTa OT IPSIMOYTOJIBHOTO M KPYTJIOTO OTBEPCTHSL.

23. lndpakuus Ha IByXMepHOH perietke. Jnppakiys Ha TpeXMEpHOM peleTke.

24. Iudpakums peHTreHOBCKuX Jdyueid. @opmyna Bynbda-bparros. Metossr Jlay»
u Jle6as-Ilepepa.

25. Ilonsarue o rojmorpaduu.

26. EcTecTBeHHBIN U NOJAPU30BaHHBIN cBeT. 3akoH Mantoca. 3akoH bprocrepa.
[Toniepe4HOCTh CBETOBBIX BOJIH.

27. JlnneliHo-noNsIpU30BaHHbIN cBeT. IHTepdepeHins noIsipu30BaHHOTO CBETA.

28. [IBoitHoe syuenpenomienue. CKyCCTBEHHOE BOMHOE JTyUETPEIOMIICHNE
(poroynpyrocts, a3 ekt Keppa, senenne Korrona-MyToHa).

29. IMonstpu3aninoHHBIE PUOOPHI.

30. DnIUNTHYECKU-TIOJIIPU30BAaHHBIN CBET.

31. Bpamenue miockoctu nossipuzanui. OObsICHEHUE BpaIICHHUS TUIOCKOCTH
nosisipu3anuu no Openento. MarHuTHOE BpalleHUE ITIOCKOCTHU MOJISPU3ALUHU.

32. HopManbHas u aHoMalibHast quctiepcusi MeToasl u3y4eHus TUCIEPCUH.

33. OCHOBBI JIEKTPOHHON TeOpHUHU AUCTIEpcUU. MomeKysipHas pedpakiys.

AW~

AN DN
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34. [lornomenue ceera. 3akoH byrepa-bapa.

35. PaccesHue cBeTa B MyTHBIX cpeliaXx. MOJIEKyJISIPHOE pacCesiHUE CBETA B ra3ax.
CratucTtuueckasi TeOpus paccesiHus CBeTa B ra3ax.

36. Paccesnue cBeta B )KUIKOCTSIX. PaccessHue cBeTa B TBEPABIX TENAX.

37. U3ny4arenbHas U MOTJIOMIATEIbHAS CIOCOOHOCTH. AOCOIIOTHO YEPHOE TEJIO.

38. 3akon Kupxroda. 3akon Credana bonpimana. 3akon Buna.

39. ®opmyinsl Panes-Jxxunca u [1nanka.

40. Bugsr hotoaddexra. 3akonsl potorddekra.

41. YpaBHenue DitHmTeiHa 11 BHemHero ¢orodddekra. [Ipumenenue dotorddekra.

42. Ddpdext Komnrona.

43. Dddexr Jlomaepa B ONTHUKE.

44. JlaBneHue cBeTa.

Oo0pa3sen 3xk3aMeHAIIMOHHOT0 OMJieTa:

®I'bOY BO «bamkupckuil rocy1apcTBEHHbIN YHUBEPCUTET
®U3UKO-TEXHUYECKUN NHCTUTYT
Kadenpa obmielt puzuxu

DK3AMEHAIIMOHHBIN BUJIET Ne 8
o qucruIuimHe «I'eoMeTpudeckasi 1 BOJTHOBAsI OTITHKA
11.03.04«DnekTpoHrKa U HAHOAJICKTPOHUKAY
[Mpoduns «DnekTpoHHBIE TPUOOPHI U ABTOMATU3HPOBAHHBIE CUCTEMBID)

1. JIBoitHOE JTyuenpenoMiIeHHUE.
2. CriocoObI MOTy4YeHHsI KOTEPEHTHBIX MYYKOB JAeIEHUEM aMILTUTY/IbI (TIOJIOCH pABHOTO HAKJIOHA).

YTBepkIeHO Ha 3aceaHuH Kaeapsl , TPOTOKOI Ne
(mara)

3aBenyromuit kadeapoit baiamanos M.X.

B pamkax ucmnonp30BaHUS MOIYJTEHO-PEUTHHIOBON CUCTEMBI O0YUEHHUS U OLIEHKH
YCHeBaeMOCTI/I CTYJIGHTOB UTOTOBAas OIICHKA 3HaHHﬁ CTYﬂeHTa 10 JTUCHUIIJINHE HpOI/I3B0}II/ITC$I 10
CyMMe 0aioB, MOJYYCHHBIX B PaMKaX TEKYIIETO U PyOeKHOTO KOHTPOIIS 3HAHUN, YMEHUN U
HABBIKOB B TCUCHUE CEMECTpa, U 0AJUIOB, TIOJYyUYECHHBIX Ha SK3aMeHE.

3a paboTy B cemecTpe CTyACHT moiydaeT n0 70 0amioB 3a BBHIMOJTHEHHE 3aJaHUN B pamKax
TEKYIIEro U pPyOeKHOTO KOHTPOJS W JOMOJHHUTENHHO 10 10 0aymuioB 3a pe3ysibTaThl y4acTHs B
ONIUMITHAZIC CTYACHTOB M0 001Iel Gu3uke, MyOTUKaIMu cTaTei u 3a paboTy co MKOIbHUKaMU. Jliis
JIOITyCKa K 9K3aMEHY CTYICHT JIOJKCH HaOpaTh B cEMECTpe He MeHee 35 OalioB.

MaxkcuManabHOE KOJHMYECTBO OalljioB, MOJydaeMoOe CTYACHTOM Ha dK3aMmeHe, cocraBiseT 30
0ajoB.

Kputepun onenkn (B 0as1ax):

- 25-306a/1710B BBICTABIISICTCS CTYICHTY, €CIIM CTYICHT Jiall OJHbIE, pa3BEPHYTHIE OTBETHI HA
BCE TEOPETUYECKHE BOMPOCHl Owiera, MNPOJEMOHCTPHPOBA 3HAaHME (PYHKLIMOHAIBHBIX
BO3MO)I(HOCT€I>’I, TCPMHUHOJIOTUH, OCHOBHBIX 3JICMCHTOB, YMCHUC ITPUMCHATH TCOPCTUICCKUC 3HAHUA
IOpU BBIOJHEHUM TpakTUdeckux 3agaHuil. CTyneHT 0e3 3aTpyAHEHUH OTBETWJ Ha Bce
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JOTIONIHUTENIbHBIE  Bompochl. [IpakTuyeckas uacTh pabOThl BBIIOJHEHA IOJHOCTHIO  0€3
HETOYHOCTEH M OIINOOK.

- 17-24 6anJ10B BBICTABISACTCA CTYJCHTY, €CIIM CTYACHT PACKPhLII B OCHOBHOM TE€OPETUUECKHE
BOIIPOCHI, OJIHAKO JIOMYIIEHbl HETOYHOCTH B OIPEICIIEHUH OCHOBHBIX HOHATHH. [Ipu oTBere Ha
JIOTIOJTHUTEJIbHBIE BOIIPOCHI IOMYIIEHbI HEOObIINE HETOYHOCTH. [IpH BBHIMOTHEHUN MPAKTUYECKOM
4acTH pabOTHI TOIMYIIEHBI HECYIIECTBEHHBIE OIINOKH.

- 10-166amm0B  BBICTaBJISAETCSA CTYJACHTY, €CIM TpU OTBETE Ha TEOPETUUYECKHE
BOTIPOCKHICTYIEHTOM JIOMYIIEHO HECKOJIBKO CYIIECTBEHHBIX OIIMOOK B TOJKOBAHWM OCHOBHBIX
noHsTuid. JIoruka u mojxHoTa OTBETa CTPAJaroT 3aMETHBIMU U3bSIHAMU. 3aMETHBI TPOOEIIbI B 3HAHUU
OCHOBHBIX METOOB. TeopeTuyecKre BOMPOCHI B IIEJIOM U3JI0KEHBI JJOCTATOYHO, HO C MPOIYCKAMHU
maTtepuana. VmeroTcs mpUHIMIUAIbHBIE OMMOKM B JIOTMKE IOCTPOCHMSI OTBETa Ha BOIPOC.
CryzaeHT He peun 3aa4y Wi IPU PELLIEHUH J0NYLIEHb] IPpyOble OIIMOKHU.

- 0-9 6a.1710B BBICTABIISIETCS CTYJICHTY, €CJIM OH OTKa3ajcsl OT OTBETAa WJIM HE CMOT OTBETUTh
Ha BOIPOCHI OWJIeTa, OTBET HA TEOPETHUECKUE BOIPOCHI CBUICTEIHCTBYET O HENOHUMAHUU U
KpaiiHe HEMOJHOM 3HAaHUU OCHOBHBIX MOHATUN U MeToA0B. OOHapYKUBAETCS OTCYTCTBUE HABBIKOB
NPUMEHEHHS] TEOPETUUECKUX 3HAHUH MPH BBIMOJIHEHUH MPAKTUYECKHX 3aiaHuil. CTyIeHT HE cMOT
OTBETUTH HU HA OJMH JOTIOJHUTEIHHBIA BOIPOC.
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IInanbl NpakTHYeCKUX 3aHATHH (peleHue 3a1a4)

Tema 1. 'eomeTprueckast OnTHKA.

3anstue 1. OcHOBHBIEC (HOPMYITBI TEOMETPUIECKOM ONTHKU. [IpaBuiIa MOCTPOCHUSIB TOHKHUX JIMH3AX.
3aKOHBI OTPAKEHUS U MPETOMIICHHUS.

Tema 2. UaTepdepennus cBeta.

3anstue 2. Kitaccuueckue cxemsl natepdeperiuu. Cxema FOnra. 3epkaino Jlnoiaa. buzepkana
Openens. bunmnzabuiie. bunpusmer Openens.

3anstue 3. UnTepdepennusa B ToHkuX miieHkax. Konbia HetoToHa.

Tema 3. ludpakuus cBera.

3anstue 4. Iudpakuus Openens. 3oub1 Openerns.

3anstue 5. Audpakuus Opaynrodepa. Judpakuus Ha menu. AudpakimoHHbie perIeTKH.
Judpakuus peHTTeHOBCKHX JTyUeH.

Tema 5. [lonspusanus ceera.

3anstue 6. [lonydyeHue MTMHEHHO-TIOISPU30BAHHOTO CBETA U ero aHaius. 3akoH Mantoca. CTeneHb
nosisipuzaiuu. OTpakeHHe CBeTa OT I'PaHUILIbI pa3zelia IByX JIUAJIEKTPUKOB. YToi bprocrepa.
3anstue 7. JIBoitHoe ntydenpenomienue. EcrecTBeHHbIE U MAarHUTHBIE BpalleHHs INIOCKOCTH
MOJISIpU3AITIH.

Tema 6. Jluctiepcusi ¥ OTJIONIEHUE CBETA.

3anstue 8. [ludnekTpudeckasi MPOHUIIaeMOCTh BemecTBa. Dopmyna Panes.3aTyxanue mydka
3JIEKTPOMArHuTHOTO u3ny4eHus. 3akoH byrepa.

Tema 7. KBantoBas npupona ceera

3anstue 9. TemnoBoe uznyuenue. ®orordpdexr.

3aganus 1J151 KOHTPOJIbHBIX PadoT
Onucanne KOHTPOJIBLHOU pabOThI

KonTponbHas padoTa coctout u3 mectu 3a1ad. Bpems Bemonnenus — 90 munyt.Kaxnas 3agaua
olLleHHBaeTcA B 2 Oaa.
[Tpumep BapraHTa KOHTPOJIBHON PabOTHI

Bapmuanr 1.
1. KakoBo mnomnoxxenue 1-ii cBetsioi mojockl B ombiTe FOHra, ecnu paccTosiHue MEXIy IIeIsIMu
paBHo 2:10° M, paccrosHMe OT mmedeii 10 SkpaHa paBHo 6 M. lllenm ocBemeHsI
MOHOXPOMATHYECKMM CBETOM C JJIMHOM BOHBI paBHO# 7-107 M.
2. IInockoBslyknast JinH3a (paauyc KpuBu3Hbl R=10 M) mosiokeHa Ha CTEKISHHYIO IUIACTUHKY U
ocBeIaeTcsi OeNbIM CBETOM, MaJalolIUM 0 HOPMalIM K MOBEPXHOCTH IutacTUHKU. HaGmionenue
BeZieTCs B poxosiieM cBete. Halitu panuycsl e TpeTbero cunero koibiia Hetorona (Ae = 400 M)
U I'ep Y€TBEPTOTO KpacHOTO Kojbila HeroToHa (Akp = 630 HM).
3. PaccrostHue OT TOUEYHOIO MCTOYHUKA CBETA 10 30HHOM IUIACTMHKHM a=1 M M OT IUIaCTMHKH J10
mecta HaOroaenus b=1wm. Haitnure paanyc nepsoit 3061 @penens mpu A = 700 HM.
4. Ha nudpakMoHHYIO PEIIETKy MajgaeT Oemblii CBeT MaKCHMaJbHOW UIMHON BOMHBI 720 HM H
MHUHUMaJIbHOW JIMHOM BOJHBI 430 HM. PemieTka pacrosiokeHa Ha pacCTOSTHUUA 3 M OT 3KpaHa U
cogepxut 120 mrpuxoB Ha 1 mMm. Omnpexnenure paccTOSHHE MEXIY KpPacHbIM U (PHOJIETOBBIM
KpasiMu TIEpPBOT0 CIEKTpa Ha IKpaHe.
5. Onpenenute H3JIydaTeNbHYIO CIIOCOOHOCTH aOCOJIOTHO YEpHOrO TeNa, €CNM JUIMHA BOJHBI,
COOTBETCTBYIOIAs MAaKCHMAJIbHOH H3/TydaTelqbHOH crocobHocTH pasHa 450 HM (0 =5,672-108
B1/M?K* - mocrosaHas BoneiMana, b=2,9-107° m K - mocrosaHas Buna).
6. KaTton, n3roToBiieHHBIN W3 OKCHaa Oapus, ocBemiaeTcsi cBeToM JuIHOW BoaHBI 700 HM. Pabora
BBIXOJA dIeKTpoHa pasHa 1,2 »B. Haiinure cxopocts dotosnexrponos (h =6,63-10°34]x c
nocrosirHas [Tnanka, c=3-108 m/c - ckopocTs cBeTa, Me=9,1-103! kr— macca >nexkTpoHa).
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Ornrcanne METOUKH OIEHUBAHMS 3a71a4 KOHTPOJIBHOW pabOTHI:

- 2 Gasina BBICTABIISIETCS CTYACHTY, €CIIU 3a/1a4a peleHa abCcoII0THO BEPHO;

- 1 Gann BbICTaBIISIETCS CTYACHTY, €CIIM OTCYTCTBYET OJHO U3 HEOOXOJUMBIX UCXOAHBIX YpaBHEHUI
WIM JONylLIeHAa NpUHIMIUANbHAS OLIMOKa B HCXOJIHBIX YPaBHEHUSX, HO TPUCYTCTBYIOT
IIPAaBWIbHBIE PACCY)KJIEHUS W JEHCTBUS, HalpaBleHHbIE Ha IMOJy4YeHHE OTBeTa(3ajada pelieHa
HaIlOJIOBUHY);

- 0 6amIoB CTaBUTCS MPHU OTCYTCTBUM OTBETA WJIM NHPU IOJHOCTbIO HEBEPHOM OTBET WJIM KOTJa
OTBET HE COOTBETCTBYET YCIOBHIO 3aa4H.

3apanus AJsl NUCbMEHHBIX padoT

Onucanue nucbMeHHOM paboThl Nel:
[TucbmenHast paboTa COCTOHMT U3 YEThIpeX BONPOcoB. Bpemst BoimonneHus — 20 MUHYT.
Kaxnp1ii Borpoc orieHuBaeTcs B 2 6asia.
[Ipumep BapuanTa muchbMeHHON paboThr Nol:

Bapmuanr 1.
1. ChopmynupoBaTh 3aKOH OTPAKEHUSI.
2. Kakue xone0aHUs Ha3bIBAIOTCS KOT€PEHTHBIMU ?
3. Criocob momy4yeHns KOTepPEHTHBIX ITyYKOB JICJICHUEM BOJIHOBOTO (hpOHTA
(3epxkaio Jlnoiina).
4. Jlyd mepexoauT U3 BOABI B CTEKJIO. YTom manenus pasen 35°. Haiftu yron npenomienns
(nB:1,33; n0T:1,5).

Omnucanue nucbMeHHOM paboThr Ne3:
ITucbmeHHast paboTa COCTOMT U3 YEThIpeX BONpocoB. Bpems BbimonHeHus — 20 MUHYT.
Kaxnp1it Bonpoc oniennBaetcs B 1 6as.
[Tpumep BapraHTa MUCEMEHHOHN paboThI No3:

Bapwuanr 2.
1. Chopmynupyiite npunnun I toiirenca-dpenens.
2. BeiBenure popmyny Bynwsda-bparros.
3. Hudpaxnus Opaynrodepa oT MpsiMOyroJIbHOTO OTBEPCTHSI.
4. Nudpaxuus OpayHrodepa oT ABYX miesnel. Y CI0BUS MUHUMYMOB M MaKCUMyMa JAU(PaKIHH.

Onucanue MCTOJIHUKH OLICHHBAHHA BOIIPOCOB ITMCbMCHHBIX pa60T:

- 2 GaJia BBICTABIISIETCS CTYACHTY, €CIIU CTYIEHT MOJHOCTBIO /1ajl OTBET Ha BOIIPOC;
- 1 GaJ1 BBICTABIISIETCA CTYEHTY, €CJIM OTCYTCTBYET JIMOO PUCYHOK JIMOO OTBET Aall HE MOJHOCTBIO;
- 0 GaJII0B CTaBUTCS MPHU OTCYTCTBHM OTBETA MJIH MPH MOJHOCTHI0 HEBEPHOM OTBETE.

3amanus 115l NPpOBeeHUsl MMCbMEHHBIX ONPOCOB (TECTOB)

Onucanue Tecra.
Conepxut 3aganus 111 pyOeKHOTO KOHTPOJIS yCBOSHUSI MaTepuana. Tect paccuntad Ha 45
MHUHYT, cocTouT u3 14 3ananmii. Kaxnoe 3aganue ouenusaercs B 0,5 6ana.

IIpumep BapuaHnTa TecTa

1. Yro Ha3bIBaeTCS U3JIydaTeIbHON CITOCOOHOCTRIO Tema?
1)... BeIM4YMHA, YUCIIEHHO PaBHAsl KOJUYECTBY SHEPTUH, U3ITy4aeMO TEJIOM €KECEKyHTHO BOIU3U
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JTAHHOM JIJIMHBI BOJIHBI;

2)...BeIUYMHA, YUCICHHO PABHASI KOJIMYECTBY SHEPTUHU, U3ITy4aeMOU €IMHULIEH TOBEPXHOCTH Teja
B €JMHUYHOM MHTEpBaJie YacTOT BOJU3U JAHHON YaCTOTHI;

3)... BeIMUMHA, YUCJICHHO paBHas OBEPXHOCTHOM MIOTHOCTU MOIIIHOCTHU TEIUIOBOT'O U3JTyUYEHUSs
TeJa B UHTEpBaJle YaCTOT €AMHUYHOMN IIUPUHBI BOJIM3HU JaHHOW YacTOTHI.

2. IIpu npoxoxAeHNH 3JEKTPOMArHUTHBIX BOJIH B BO3/IyX€ MPOUCXOAAT KOJIeOaHUS:
1) Moseky1 Bo3ayxa;

2) IJIOTHOCTH BO3yXa;

3) KOHIIEHTpALIUU KUCJIOPO/Ia;

4) HanpsKEHHOCTH NMEKTPUYECKOTO U MHIAYKIIMH MarHUTHOTO MOJIEH.

4. AGcomoTHO YEPHOE TEII0 U HEUEPHOE TEII0 UMEIOT OJIHY M TY K€ TeMIIeparypy. ¥ Kakoro u3
9THUX TEJ JUI JAaHHOW JJIMHBI BOJTHBI U3Ty4aTelbHasl CHOCOOHOCTH O0JIbIe?

1)... y abCcosoTHO YEPHOTO Tea;

2)...y HEU€pHOro Tela;

3)...TaK KaK Teja HaXOJATCS PU OJMHAKOBOW TEMIIEpaType, TO U U3ITy4aTeIbHbIC
CHOCOOHOCTH UX OyIyT OJTMHAKOBEIE.

4. Bona ocBeleHa 3eJIeHbIM CBETOM, ISl KOTOPOTO JJIMHA BOJHBI B Bo3ayxe 0,5 mxMm. Kakoit Oyaer
JUIMHA BOJIHBI B Boje (N=1,33)?

1) 450 um™m; 2) 0.38 MKM; 3) 0.5 MkwMm; 4) 750 uM.

5. [Mpunuun ['tolirenca MoxkHO cPOPMYITUPOBATH CIIEAYIOMUM 00pa3oMm:

1) cBeT B ONITUYECKHU OJHOPOJAHOM Cpesie pacCpOCTPAHIETCS MPSIMOIUHEHHO;

2) KaxKaasi TOUKa, 10 KOTOPOH TOXOAUT BOJIHA, CIIYKHUT LIEHTPOM BTOPUYHBIX BOJIH, & OTHOaroIas
ATHX BOJIH Aa€T MOJIOKEHHE BOJIHOBOTO (PPOHTA B MOCIEAYIOMNNA MOMEHT BPEMEHH,

3)CBET pacrpoCTpaHIeTCs 0 HAUKpaTYarIeMy MMyTH MEXKIY TBYMsI TOUKAMU,

4) neWCTBUTENbHBIM MYyTh PacHpOCTPAaHEHUs CBETA €CTh MYyTbh, JUISl MPOXOXKACHUS KOTOPOTO
CBETy TpeOyeTCcss MUHIMAIBHOE BPEeMsI TI0O CPAaBHEHHIO C JTFOOBIM IPYTUM IyTEM MEXKTy TEMH Ke
TOYKAMHU.

6. Audpaxkumronnas pemerka mupuHoi 4 cm umeet 2000 IITPUXOB U OCBEIIAETCSI HOPMAIBHO
MaJIafoMM HE MOHOXpOMAaTHYECKUM cBeTOM. Ha skpane, yianmeHHoM Ha paccTosinue S0 cm,
MaKCHMYyM BTOPOTO MOPsJIKA yAAJIEH OT LIeHTpanbHOro Ha 3,35 cm. Halitu anmuHy BOJIHBI CBETA.
1) 0.560 mxwMm; 2)500 HM; 3) 600 uM™; 4) 0.67 MKM.

7. «YnpTpaduoneToBoit kKaTacTpodoii» HA3BIBAIOT BHIBOJI KJIACCHUECKOU TEOPHUH O TOM, UTO ....

1) cnekTpanpHasi INIOTHOCTh YPHEPTETUYECKON CBETUMOCTH a0COIIFOTHO YEPHOTO TENNa CTPEMHUTCS K
0ECKOHEUHOCTH B 00JIaCTH HU3KUX YaCTOT;

2) uHTerpasibHas U3NydaTeNbHast CIIOCOOHOCTH TeJa MPEBBIIIAET €ro MOTIoaTeIbHY IO
CIOCOOHOCTH B yJIBTPa(HOIETOBOM 00J1acTH;

3) cniekTpaibHast INIOTHOCTh SHEPreTUYECKON CBETUMOCTH a0COIIOTHO YEPHOTO TEJla CTPEMHUTCS K
0eCKOHEYHOCTH B 001aCTU KOPOTKUX JIJTUH BOJIH;

4) criekTpanbHas U3ydaTelbHast CIIOCOOHOCTh TEJIa MEHBIIE €T0 CIIEKTPAIIbHON MOTIomAaTeThHON
CIOCOOHOCTH B YJIbTpadUOIETOBON 00JIaCTH.

8. B uém 3akmrouaeTcs siBIIEHUE BHEIITHETO (OTOINEKTPUIECKOTO A dexTa?

1) B ucmmyCcKaHUM 3JIEKTPUUECKHUX 3aps/I0B METAJUIAMH TO/JI ACHCTBUEM CBETA;

2) B HICITyCKaHHUU JICKTPOHOB HAKAJIEHHBIMU TEIAMU;

3) B UCITYCKAHUH JJICKTPOHOB BCIICCTBOM I10/] I[CﬁCTBHGM SJICKTPOMArHUTHOI'O U3JTYYCHHA.
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9. [Tepsrrit 3akoH PoTorddexrTa MOKHO CHOPMYIUPOBATH CIeayIOMUM 00pa3zoM. DOTOTOK
HACBIIICHUS MPOTIOPIIMOHAICH ... CBETA.
1)uacrote; 2) CKOPOCTH; 3) [IMHE BOJHEI, 4) UHTEHCUBHOCTH.

10. [ToBepxHOCTH MeTalIa MOCIEI0BATENBHO OCBEIIACTCSl MH(PPAKpACHBIMU JTy4aMH, BUTUMBIM
CBETOM U YJIbTPa(HOICTOBBIMH JTydaMH, CIIOCOOHBIMH BBI3BaTh PoT03PPekT. B kakom cirydae
(OTOAIEKTPOHBI JETAT ObICTpEE?

1) npu ocBenieHny HHPPAKPACHBIME JTy4aMHu;

2) mpu OCBEIICHUU BUTUMBIM CBETOM;

3) npu ocBeImeHNH yIbTPa(hUOIECTOBBIMHU JIy4aMHu.

11. J{nuaHoBONHOBAs (KpacHast) rpanuna ¢porodddexra ans meau 282 uM. Haiitu paboTy BeIXO1a
3JIEKTPOHOB U3 MEJIH.
1) 4,5 5B; 2) 4,4 »B; 3) 4,6 3B; 4) 4,0 »B.

12.CBeTOBOl ITOTOK IOCTOSIHEH, a YaCTOTa CBETa, MajaBIiero Ha (horokarod GoTolIeMeHTa,
MeHseTcs. Ha kakoM M3 pUCYHKOB MPaBUIIBHO TIOKa3aHbl BOJIETAMIICPHBIC XaPAKTEPUCTUKH JUIS
JlaHHOTO ciyyas? vI>v2>v3

1 H 2 . -
) i ") 1 J) i
Vs
Vs Vs
v, ‘;-j
1
33 > —
U U U

13. Yemy paBHO 3a/iep>KuBarolIee HapspKeHUe Ut (POTOAIEKTPOHOB, BBIPHIBAEMBIX C TIOBEPXHOCTH
MeTallla CBETOM ¢ dHeprueii potonos 7,8-107° [k, eciiu pabGoTa BBIXO1a U3 3TOTO METajla

3-10°%° J1x?

1) 6 B; 2) 4 B; 3)2 B; 4) 3 B.

14. C xakuMu 4acTUIIaMU B3aUMOJICUCTBYIOT (DOTOHBI PEHTTEHOBCKOTOM3TYYeHHsI TP dPdeKTe
Komnrona?

1) co cBOOOTHBIMH JIEKTPOHAMMU;

2) cO CBA3aHHBIMH DJIEKTPOHAMU BEILIECTBA.

3) c MOHaAMU BEIIECTBA.

Onucanrie METOIUKH OLIECHUBAHUS TECTOB:
- 0,5 Ganna BBICTaBISETCA CTYJCHTY, €CIIM CTYACHT IOJIHOCTBIO JAaJl OTBET HA BOIIPOC;
- 0 6ayI0B CTaBUTCS IPU HEBEPHOM OTBETE.

3agaHus 1/ KOJJIOKBUYMa

OrnucaHue KOJUIOKBUyMa:
KomnmokBuywm npoBoautcst mocie u3yueHus rem «arephepernms ceeray, «ludpakmms
cBeTay. MakcuMaibHbI Oamt — 116amtos.

Bormpocs! 111 KomokBruyMa
1. UarepdepeHnns CBETOBBIX BOJH.
2. lllupunaa naTEp()EPEHIIMOHHBIX TTOJIOC.
3. BpemeHHast KOTEPEHTHOCTb.
4. IIpocTpaHCTBEHHAsA KOTE€PEHTHOCT.
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5. CriocoOsl MoTy4eHus: KOTepeHTHBIX BOJIH JI€JICHUEM BOJTHOBOTO ()pOHTA!
1) meTox FOHra;
2) 6uzepkana Openens;
3) bunpusma Openens;
4) 3epkano Jlnotina;
5) ounun3a buiie.
6) merox JInnHuka.
6. CriocoObI 1OTyYeHHs KOT€PEHTHBIX ITyYKOB JACJICHUEM aMILUIUTYbI:
1) mosockl paBHOTO HaKJIOHA (MHTEp(EPEHIIHS OT IMJIOCKOMAPAIISIbHOMN IIACTUHKH )
2) TOJIOCHI PAaBHOM TOJIIMHBI (MHTEPPEPECHIUS OT IUIACTUHKY MIEPEMEHHOW TOJIIINHBI;
3) kosbma HeroToHa.
7. AByxiydeBbie unteppepomerpsl (Maiikenbcona, XKamena, Poxx1eCTBEHCKOTO).
8. Muoromnyuessie uaTepdpepomerpsl (Padpu-Ilepo, Jlrommepa-I'epke).
9. OGnactu npuMeHeHus! HHTep(epeHIINH.
10. ITpuniun Ioitrenca-Openens.
11. Meton 30u @penernts.
12. MeTton rpadu4ecKoro CI0KEHUS aMIUTATYI.
13. dudpakuus Openenst OT MPOCTSHIINX MPETpa:
1) nmudpakiys OT Kpyrioro OTBEPCTHS,
2) nudpakius OT Kpyrjioro Jucka.
14. Indpaxuus Openens Ha noiaymiockoctd. Crimpans KopHro.
15. dudpakuus @payHrodepa OT MIEIH.
16. Jludpaxius cBeTa OT ABYX LIECICH.
17. Judpakius cBeta OT MPSMOYTOJIILHOTO U KPYTJIOr0 OTBEPCTHSI.
18. JludpakimonHas pemerka.
19. Iudpakuus Ha IByMEpHOU pelIeTKeE.
20. ludpakiuus Ha TpEXMEPHO perIeTKe.
21. Indpakuus peHTreHoBCcKUX yueil. @opmyna Bynbega -bparros. Meronst Jlays u
Hebas-Ilepepa.
22. T'onorpadus.

Onucanrie METOUKH OIIEHUBAHUS BOMPOCOB KOJUIOKBUYMA!
- 10-11 GamioB moJTy4aeT CTYJCHT, €CJIM OH TMOJTHOCTHIO OTBETHII HA OCHOBHOMW U JIONIOJTHUTEITLHBIC
BOTIPOCHI,
- 8-9 GaiyIoB MoOyYaeT CTYACHT, €CIIH OH MPABHIIHLHO OTBETHII HA OCHOBHOM BOIIPOC, HO HE OTBETHII
Ha OJIMH-]IBa JOTIOJIHUTEIBHBIN BOMIPOC;
- 6-7 GayyIOB MOJTyYaeT CTYACHT, €CITH OH MPAaBUIHHO OTBETHII HA OCHOBHOM BOITPOC, HO HE OTBETHII
Ha TPU JIOMOJIHUTENBHBIX BOTIPOCA,;
- 4-5 Gaia mosry4yaeT CTYJCHT, €CJIM OH MPAaBHIIFHO OTBETHII HA OCHOBHOW BOTIPOC, HO OTBETHII HA
HECKOJIBKO JIOTIOJTHUTEIHHBIX BOIIPOCOB,
- 1-3 Gaya mosry4yaeT CTyJeHT, €CJIM OH YaCTUYHO OTBETHJI Ha OCHOBHOM BOITPOC, HO OTBETHII Ha
HECKOJIBKO JIOTIOJTHUTEIHHBIX BOIIPOCOB,;
- 0 6aJyUTOB CTaBUTCS MPU OTCYTCTBHH OTBETA.

3ananus 17151 OHEHUBAHNS BBITOJHEHNUS U 3aIIUTHI J1a00PaATOPHBIX padoT
3a 0IyCK, BBITIOJIHEHHE JTA00paTOpPHOH paboThl, 0hOPMIICHHE OTYETA CTYJACHT MOKET
HOJYYHTh 5 6ayuIoB. 3a 3alUTy OTYETOB 10 JaOOPAaTOPHOI paboTe CTYJCHT MOXKET MOTYUYHUTh 10 5

O6ayutoB. MakcuMalTbHBIN OaJlT 32 BBITTOJIHEHHE | 3aIIUTY JabopaTopHoi padoTsr 10 6amios.

[IpuMepsl KOHTPOJIBHBIX BOIIPOCOB K J1TA00OPAaTOPHBIM paboTaM
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KoHTposibHBIE BOTIPOCH! K 3amuTe JabopaTopHoi padoTel Ne 18 mo ontuke
«OmpeneneHne OCHOBHBIX XapaKTEPUCTUK TUDPAKITUMOHHON PEIIECTKI

1. laiite onpenenenue auppaxkauu. OObsICHUTE MOSBICHNE NU(PPAKIIMOHHON KApTHHBI C TOMOILBIO
npuHnuna ['rolirenca — ®penens.

2. IlpuBeaure KpUTEpUH, IO KOTOPOMY pazinnyaroT qudpakunio Openens u Opaynrodepa.

3. Onumure ycTpoicTBO MPO3PAUHBIX U OTPAKEHHBIX NU(PAKUMOHHBIX peméTok. HazoBute
OCHOBHBIEC XapaKTEPUCTUKHU TU(PPAKIIMOHHBIX PEHIETOK.

4. N300pa3ute X0 JIy4el nMpu OTPaKEHUH CBETAa HAa OTPaKaTEeIbHON AU(PPAKIIMOHHOMN peméTKe.
[TpuBeauTe yCcaoBUs TIaBHBIX MAKCUMYMOB, INIABHBIX MUHUMYMOB UG PAKIMOHHOHN PEIIETKY.
5. Ot yero 3aBUCUT UHTEHCUBHOCTh B MaKCUMyMaX AU(PPAaKIIMOHHON KapTUHBI, TOJYyUYEHHOU OT
mudpakunonHoi pemérku? Kak uamenurcs audpakimoHHast KAPTHHA, €CIH 3aKPHITh TIOJIOBUHY
pemétku? OHy 4YeTBEPTh PEIIETKU?

6. CpaBHUTE TU(PAKIMOHHBIE KAPTUHBI TPU HOPMAJILHOM Ta/ICHUH JTy4el Ha TU(PPaKIHOHHYIO
PEETKY U MPU MaJCHUU [TOJ] HEKOTOPBIM YIJIOM.

7. Kak m3menurcs 1udpakioHHast KApTHHA TPU YJaJICHHH SKpaHa OT PerIéTKu?

8. Uto Takoe yrioBas aucnepcus pemerku? YUto oHa xapakrepusyer?

9. Jlaiite onpeaenieHUe pa3penraroiieil CoCOOHOCTH PEIICTKH.

10. C yeM MOTYT OBITH CBSI3aHBI IOTPEITHOCTHA U3MEPEHUH B JaHHOU padoTte?

KoHTposibHBIE BOIIPOCHI K 3amIuTe JabopaTopHoi padoTel Ne 19 mo ontuke
«M3yuenne nudppaxuu @payHropepa B KOrepeHTHOM CBETE JIa3zepa

1. Chopmynupyiite npuniun [ toiireaca-OpeHens 1 HAMUIIUTE €0 aHATUTUYSCKOE BRIPAKEHUE.
2. Kakoe siBnenue HazwiBaeTcs audpaknueri? Kormga nadbmonaercs nudpakius Opaynrodepa?
A xoraa — mudpakuus Openens?

3. 3anuuuTe ycnoBus AUPPaKIIMOHHBIX MUHUMYMOB U MAaKCUMYMOB JJIsl OJTHOM, IBYX IIeJe.
4. KakoBa npezenbHas NIMPUHA I, TPU KOTOPOii erie Oy 1yT HaOI01aThCsl MUHUMYMBI
WHTEHCHUBHOCTH?

5. IloueMy Ha pacnpeeIeHUH HUHTEHCUBHOCTH TU(PPAKLINHU OT BYX IIeJei OTCYTCTBYIOT
J100aBOYHbBIE MAKCUMYMBI?

6. Kak Bnuser Ha qudpakuuto OpayHrodepa oT 0HOH 1IeIN YBeTHUEHHE JJTMHBI BOJIHBI U
IIMPUHBI eI ?

7. Kak u3menurcs iudpakiiMoHHas KapTUHA TPU YAaJICHUH SKpaHa OT Mesn?

8. OOBscHUTE MPUHIUI paOOTHI FeINi-HEOHOBOTO Jia3epa U PacCKaXXUTe CBOMCTBA JIa3epHOTO
U3ITyUYEHUS.

Onucanue MCTOJHUKHN OLICHWBAHHWA BBIIIOJIHCHUSA U 3aIlIUThHI J'Ia60paT0pHBIX pa60T:

- 10 GanoB mosryyaeT CTYJEHT, €CJIM UM CJIaH JIOIYCK K JIaOOpaTOpHOH paboTe, MOTHOCTHIO
BBITNOJIHEHA JJabopaTopHas paboTa U MOJIHOCThIO O()OPMIIEH OTYET; MOJTHOCTHIO OTBETUII Ha
3aJJaHHbIE BOIIPOCHI;

- 8-9 GaiyIOB MOJyYaeT CTYACHT, €CIIH UM CIIaH JIOMYCK K JTJaOOpaTOpHOH paboTe, OTHOCTHIO
BBINOJIHEHA JabopaTopHas paboTa U MOJHOCTHIO O()OPMIIEH OTYET; HO YACTHYHO OTBETHII Ha
3aJJaHHBIE BOTIPOCHI,

- 7-6 Ganya mosyyaeT CTyJIeHT, €CJIM UM CJIaH JIOMYCK K JIaOOpaTopHOU paboTe, MOJTHOCTHIO
BBITIOJTHEHA JTAOOpaTOpHasi paboTa U MOTHOCTHIO OPOPMIIEH OTUET;

-1-5 Ganna mosydaeT CTyEHT, €CIU MPH cJaue JOIycKa K JJAOopaTOpHBIM paboTaM, BBIITOJTHEHHS
nabopaTopHOi pabOTHl 1 0(HOPMIICHHH OTYETA TOMYIICHBI HEJJOUETHI;

- 0 GayII0B CTaBUTCS MPHU HEBBINOIHEHUH J1a00paTOPHOI pabOTHI.
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5. Y4eOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 0O0ecnevyeHHue TUCIHUILINHBI
5.1. [lepeyeHb OCHOBHOI 1 JONOJHUTEIbHON Y4eOHOM JJUTEPATYPbl, HEOOXOTUMOM It
OCBOEHHUS TUCHMUILINHBI

OcHoBHasl JuTEpaTypa:

. CasenneB U.B. Kypc obmieit pusuku. Ku.4. Boausl. Ontuka. — M.:@usmatiur, AcTpens,
1998 — 2012.[B 6u6xn. baml'y umeercs 115 3k3.]
. Tpopumona T.U. Kypc ¢uznkn.— M: Brictras mkona, Akagemus, 2001-2012. [B 6u6n. bamly
umeetcs 220 k3. ]
. Tpodpumosa T.M. COopHuk 3amay no kypcy ¢uszuku — M: Beicmias mkona, [Ipoda, 1996 —
2008.[B 6u6a. baml'y umeercs 192 k3. ]
JlonoTHUTeIbHAS JIUTEpaTypa:
. Uponos MN.E. Bonnossie npoueccsl. OcHOBHBIE 3aK0OHBI. — M.: JIabopaTopust ba3zoBbix
3uanwmii, 2001 — 2010. [B 6u6:n. baml'y umeercs 225 k3. ]

B snekrponHo-6ubmmoreynoit cucreme (ObC) bamlyY numeroTcs B HaM4uu U3AaHUS:
OcHoBHasi iuTEpaTypa:

. CasenneB U.B. Kypc obmieii puzukn. T.2. DnekrpudecTBo 1 MaraeTtusM. Bomubl. OnTrka. —
CII6.: U3narennctBo «Jlanby, 2012 //DnekTpoHHO-0M0IMOTEYHAsE CHCTEMA H3/1aTelIbCTBA
«JIaHpy.

JonosHUTEILHAS JTUTEpPaTypa:

. Uponos MN.E. BosnnoBeie npoueccbl. OcHOBHBIE 3akoHbl. — M.: BITHOM. JlaGopaTopus
3HaHui, 2010// DnekTpoHHO- OMOIMOTEUHAs cUCTeMa «YHUBEpCUTETCKasi Onbamoreka onliney.

Cnucoxk MeTOAMYEeCKHUX YKA3aHUH K JIA00PaTOPHBIM padoTaMIIO ONITHKE

Ne Koi- T'on
HanmenoBanue ABTOpBI
n/n BOCTP. U3J1aHus

Meroanueckue yka3aHus 1J1s1 BHITOJIHEHHS
nabopaTopHoi paboTsl Ne 2 o onTHKe l'apypos U.T'.
«Omnpenenenue paanyca KpUBU3HBI JIMH3bI U JIJTUHB] Axmanona I'.P.
CBETOBOM BOJIHBI C NOMOIIBIO KoJiel] HproToHa

2018

MeTtoanyeckue yKazaHusl Il BHITIOJTHEHUS
nabopaTopHoit paboTer Ne 5 o onTrke

. Axmanosa I'.P.
«HMccnenoBanne 3aBUCHMOCTH UHTErPaIbHON 13 [adees P.P 2017
M3JIy9aTeIbHON CITOCOOHOCTH M TIPOBEpKaA 3aKOHA o
Credana-bonpiimana»

MeToudecKkue yKa3aHusl ISl BBITOJTHEHUS
nabopatopHoit paboTel Ne 6 o onTHKe
«M3yueHue nmosipru3aiMOHHO-ONTHYECKAX
SIBJICHUI

Axmanosa ['.P.
12 AOnymmuH A.Y. 2014

MeToudecKkue yKa3aHusl ISl BBITOJTHEHUS
nabopatopHoit paboTel Ne 7 o onTuke
«CTIeKTPOCKOITMYECKOE UCCIICOBAHUE
XpOMaTHYECKOH MOJSIpHU3aINK CBETa

AbnymuH A.Y.
12 Axmanosa ['.P. 2015

Meroauueckue yKa3aHus Ui BBITOJTHEHHS
nabopaTtopHoii paboTsl Ne8 no ontuke «M3yuenue
SIBJICHUS €CTECTBEHHOTO BPAIEHHS INIOCKOCTH
MOJISIPU3ALIUNY

Axmanosa ['.P.
16 AGnymuH A.Y. 2014
lagees P.P.
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MCTOI[I/ILIGCKI/IC YKa3aHuA IJI BBIIIOJIHCHUSA

Axmanona I'.P.

6. | maGopatopHoii paboTbl Ne9 no ontuke 15 Ab6nynmun A.Y. 2014
«HccnenoBanue siBieHus TUPPAKIIAN CBETa» [Tadees P.P.
MeTtoanueckue yKa3aHusl ISl BHITTOJTHEHUS
nabopaTopHoit padoTsr Nel0 1o ontuke

7. | «Onpenencare GOKYCHBIX pACCTOSHUN 13 bananaxos M.X. 2018

Axmanosa I'.P.
MOJIOKUTENbHBIX, OTPUIATENIbHBIX JIMH3 U
CJI0’)KHOM ONITHYECKOU CHCTEMBI»
MeTtoanyeckue yKa3aHusl U1l BBITIOJTHEHUS
8 naboparopHoil pabotel Nel1 no onrtuke 15 lagypos WN.I". 2018
" | «MccnenoBaHue CIeKTPOB MOTJIOIEHUS U Axmanosa I'.P.
MIPOIYCKAaHUS»
MeTtoauyeckue yKa3aHusl U1l BBITIOJTHEHUS
9 naboparopHoil paboTel Nel4 no onrtuke 10 Axmanosa I'.P. 2018
© | «OnpeneneHue nokasaress IpeaoMICHUS] Ab6nynaun A.Y.
BEII[ECTBA C MTOMOIIBIO pepakTomeTpa AOOE»
MeTtoauyeckue yKa3aHusl U1l BBITIOJTHEHUS

10 nabopaTopHoit padoTsr NelS 1o ontuke 18 banamanos M.X. 2018
«Ormpenenenue TUCIEPCUN CTEKIITHHBIX ITPHU3M C Axwmanosa I'.P.

MIOMOUIbI0 TOHUOMETPa»
MeTtoanyeckue yKa3aHusl Il BBITIOJTHEHUS

11 naboparopHoil paboTel Nel6 o onrtuke 10 Axmanosa I'.P. 2018
«OrmpeneneHnePOKyCHBIX PACCTOSHUHN JTUH3 Ab6nynun A.Y.

METOJIOM OTPE3KOBY
MeTtoanyeckue yKa3aHusl U BBITIOJTHEHUS

12 nabopaTopHo#t paboTsl Nel7 1o ontuke 12 Axmanona I'.P. 2017
«OrmpeneneHnePOKyCHBIX PACCTOSHUHN JTUH3 Ab6nymuH A.Y.
meTosioM beccensy»

MeTtoanyeckue yKa3aHusl IS BBITIOJTHEHUS
13 nabopaTopHoit paboTsl Nel8 1o ontuke 14 Axmanona I'.P. 2014
«OnpeneneHne0CHOBHBIX XapaKTEPUCTUK AbnymnH A.Y.
TG PAKIIMOHHOMN PEIISTKID)
MeTtoanyeckue yKa3aHusl IS BBITIOJTHEHUS
14 nabopaTopHoit paboTsl Nel19 o ontuke 15 Axmanona I'.P. 2018

«M3yuenne nudppaxuu @paynropepa B
KOTEPEHTHOM CBETE Jla3zepa»

[lagees P.P.

5.2. Ilepeuyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTn «AHTepHET» N

NPOrpaMMHOr0 odecrniedeHHs1, HeOOXOAMMBbIX AJIsl 0CBOEHHA TUCHUILINHBI, BKJIIOYAs
npogeccnoHaabHbIe 0a3bl JAHHBIX M HHPOPMALMOHHBIE CIIPABOYHBIC CHCTEMbI

1. DnexrponHas 6ubanoreunas cucrema. Ob baml'yV. — CoOcTBeHHas 351eKTpoHHAs OMbIMoTEeKa

y‘le6HLIX " HAYYHBIX 3JICKTPOHHBIX H3,Z[aHHI>i, KOTOpaA BKIIIOYACT U3JaHUA HpeHOHaBaTCHCﬁ

baml'V. ABTOpu30BaHHBINM JOCTYI M0 Mapoito U3 000t Touku cetu MuTepuet. Peructpanus B
bubnuoreke baml'V, nanpHeimmii qocTymn U3 10001 TOUKH ceTH MHTepHeT. —
https://elib.bashedu.ru/
2. DnexkTpoHHas OMOIMOTEUHas cUCcTeMa . Y HUBEPCUTETCKasi OMOIMOTEKa OHIalH.
[TomroTekcToBast b/l yueOHBIX U HAYYHBIX JIEKTPOHHBIX W3aHUH. ABTOPHU30BAHHBINA JTOCTYII 11O
napoJIo U3 J1to0oi Touku cetd MuTtepuet. Perucrpanus B bubanorexe baml'V, nanpueiimuit

JOCTYTI U3 J1t000i Touku cetu MuTeprert. - https://biblioclub.ru/
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3. DnekTpoHHas OubMoTeyHas cucteMa usnarenscrsa Jlans. — I[lonmHoTekcroBast B/l yueOHbIX 1
HAaYYHBIX AJIEKTPOHHBIX U3JJaHUNA. ABTOPHU30BAaHHBII TOCTYII IO MAPOJIIO U3 JII0OOOH TOYKU CETH
WNurepnert. Peructpanus B bubnmoreke baml'y, nanpHeimmii 1ocTym U3 IF000H TOYKH CETH
Hurepuer. — https://e.lanbook.com/
4. OnextponHbli katasnor bubmmorexkn bamlyY — CrnpaBouHO-TIOMCKOBBIN anmapat OUOIMOTEKH.
Bxrouaer B cebst cucTeMy KaTajloroB M KapTOTEK, CIIPaBOYHO-OnOIMorpadudeckuii poug. —
http://www.bashlib.ru/catalogi/Pemrenue 3amau o ¢pusuke. Mpomos M.E.: http://irodov.nm.ru

6.MaTepuajbHO-TEXHUYECKAsI 0232, HEOOXOAUMAsI VISl OCYLeCTBJIEHHUS
00pa30BaTeIbHOrO MpoIecca Mo JUCIHUTLINHE

MartepuanbHO-TeXHUYECKass 0a3a, HeoOxoaumasi Ui OCYIIECTBJICHHS 00pa3oBaTEIbHOTO

mponecca nmo JUCHUIUIMHE IIPUBEACHA B Ta6n1/1ue:

HaumenoBanue Bun zaparui HaumenoBanue o6opyoBaHus,
cHeualIn3upOBaHHbBIX IPOTPaAMMHOTO 0OecrieueHus
ayJuTOpuil, KaOMHETOB,
nabopaTtopuid
1 2 3

bonpmas ¢uznueckas | Jlexkuuu Hocka, KOMIIBIOTED, MYJIbTUMEAUINHBIN
aynuropus 02 IIPOEKTOP, IKpaH
VYuebnas aymauropus s | [Ipaktuyeckue Hocka, men, cCOOpHHUKH 3a/1a4, KaJbKyJIsATOp
IIPOBEACHUS 3aHATUN | 3aHITHS
CEMUHApPCKOIo THUIA!
aynuropuu Ne 322 nnm Ne
324 v Ne 318 wmim Ne
216 (puzmar koprmyc)
VYuebnass  mabopartopus | JlabopatopHbie O6GopynoBanue k JIP Ne2 «Omnpenenenue
UL IIPOBEJICHUS | 3aHATHUSA paauyca KpUBU3HBI JIMH3bI U JJIMHBI CBETOBOU
71a00paTOPHBIX 3aHATHH: BOJIHBI C TOMOIIBIO Kosiell HpioToHay: pTyTHas
aynuropun  Ne310 m namna, Mukpockon MBP-3, nun3a, miactuHka
Ne310a U3 YEpHOro CTeKJa, pTyTHas  JaMIa,

cBETOMIBTPHI, 00BeKT-MUKpoMeTp OMO.
O6GopynoBanue k JIP No5 «MccnenoBanue
3aBHCUMOCTH HMHTETPaJIbHOW U3JTydaTelbHOM
CrmocoOHOCTH | TpoBepka 3akoHa CtedaHa-
Bonbimana»:  meup ¢ U3MEPUTENIBHBIM
ycrporictBom PIIK11, TepmocTonOuk.

Ob6opynoBanne k JIP  Ne6  «M3yuenue
MOJIAPU3ATUOHHO-ONITHYCCKUX SIBIICHUID:
OCBETHUTENb,  NOJAPU3ATOP,  aHAIU3ATOP,

oOpaszen; U3 OprcTeKia, LBETHbIE KapaHJalllH,
mokemetp F0-116, nonspuckon [TKC-125.
O6opynoBanue K JIP Ne7
«CHeKkTpoCKONYeCKOe HCCIIEIOBaHHE
XpoMaTHYECKON MOJISIPU3ALUU CBETa»:
OCBETHUTENb,  NOJAPU3ATOpP,  aHAIU3ATOP,
KpUCTAJJIMYECKasi IUIaCTUHKAa B OIMpaBe,
MOHOXpoMaTop YM-2,

O6opynoBanue k JIP N8 «3ydenue siBiaeHus
€CTECTBEHHOI'O BpaIllCHUS IJI0OCKOCTH
noysipuzaruny:  caxapumerp CVY-3, Habop
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http://irodov.nm.ru/

HCCJIETyeMbIX PACTBOPOB caxapa.
O6opynoBanne k JIP Ne9 «MccnenoBanue
ABIIEHUSl JU(paKIUU CBETa»: HU3IydyaTelb
na3epHbli  nmomynpoBogHukoBbll  STL650,
onTHYECKas CKaMbsl, 9KpaH,
doronmurorpapudeckuii Tecr-oorekt MOJI-1
(unB.1101043428).

Oo6opynoBanne k JIP Nel0 «Omnpenenenue
(GOKYCHBIX  pacCTOSIHMM  MOJIOXKUTENIbHBIX,
OTPULATEIBHBIX JIMH3 U CJI0KHOW ONTHYECKON
CUCTEMBI»: ONTHUYECKAasi CKaMbs, OCBETUTEIb,
MOJIOKUTEIbHBIE U OTPUIIATENIbHBIC JIMH3BI,
CIOXHAasi ~ ONTUYecKas  CHCTeMa, OJKpaH,
3putenbHas Tpyo6a (muB.2101042070).
O6opynoBanue k JIP Nell «HccrnemoBanue
CIIEKTPOB TOTJIOIICHUS M  IMPOIYCKAHUMDY:
MoHoxpoMmaTop MYM-01, 3neKTpoHHBIH OJIOK,
MYJIBTUMETP, CBETOPMIBTPHI
(uuB.1101043597).

O6opynoBanne k JIP Nel4 «Omnpenenenue
nokasaresisi — NpejoMJICHHMs — BEllecTBa ¢
NOMOIIBI0  pedpakToMeTpay: pedpakToMeTp
PJI-2, Habop wuccineayemMblx  pacTBOPOB
[JIMLIEpUHA.

O6opynoBanue k JIP Nel5 «Omnpenenenue
JIUCTIEPCUU CTEKJISIHHBIX TMPU3M C TOMOIIBIO
TOHUOMETpa»: PpPTyTHas JlaMIa, MpPU3MBL,
ronuometp I'S (uuB.1101040179).
O6opynoBaane k JIP Nel6 «Omnpenenenue
(OKYCHBIX  PacCTOSIHMM  JIMH3  METOJ0M
OTPE3KOBY: onTHYeCKas CKaMbfl,
MOJIOKUTENIbHAS W OTpUIlATEeNIbHAS JIMH3bI B
ompaBe, KpYIUIbI 9KpaH, CBETOAHOIHBIN
OCBETUTENb, U3MEPUTEIbHBIC TUHEHKH.
O6opynoBaane k JIP Nel7 «Omnpenenenue
(OKYCHBIX  PacCTOSIHMM  JIMH3  METOJ0M
beccemnsin: ONTHUYECKas CKaMbsl,
MOJIOKUTENIbHAS W OTpUIlATENIbHASL JIMH3bI B
orpaBe, KpaH,

oJlynpoBoHUKOBbIM  yazep  STL 650,
WU3MEpUTENbHbIE TUHEHKH.

Ob6opynoBanne k JIP Nel8 «Omnpenenenue
OCHOBHBIX XapaKTEPUCTHK TUDPAKITHIOHHON
pelieTKn»: PTyTHas JiaMIa, KOJTUMATop,
TOHUOMETPUYECKHH  CTOJIMK,  3pUTEIbHAS
TpyO6a, HaOOp AMQPAKIMOHHBIX PpEIIETOK
(uuB.1101043309).

O6opynoBarnne k JIP Nel9 «M3yuenue
muppakuun - Opayrrodpepa B KOrepeHTHOM
CBETE JIa3epa»: OINTHUYECKas CKaMmbsl, JKpaH,
HAaOboOp  mieseld,  HMCTOYHHUK  JIA3€pPHOTO
W3JTYYEHHUS nJI-1, (muB.2101042469),

24




U3MEpUTENIbHbIC TUHENKH.

JIOCKa ayAuTOpHas — 1 mmiT.
nH(GOpPMalMOHHbIE CTEH IbI- 2 IIT.
mKaQbl KHIKHBIE — 2 IIT.

CTOJIBI JTabopaTtopHsbIe - 20 1mIT.
CTyJbs - 40 mT.

Yuraneapii  3a1  Nel | CamocTosarensHas

Hayunbiii u  yueOHbI ¢oHI, HayuHas
nepuoauka, I[IK (moHOoOmOK) - 3 mmr, Wi-
Fimoctynm i MOOWIBHBIX  YCTPOWCTB,
HeorpanuueHueli goctyn k ObC u B/
KOJIMYECTBO MOCAI0YHBIX MeCT — /6.

YuranbHBIN CamocTosTenpHas

Hayunbiii u yueOHbIi ¢oHI, HayuHas
nepuoauka, Wi-FigocTyn s MOOHIBHBIX
YCTPOMICTB, HEOrpaHUYEeHHbIN gocTyn K ObC u
Bb/I; xonmuecTBO mMocaio9HbIX MecT — 50.
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[Tpunoxenue Ne 1

®I'bOY BO «BAILIKMPCKUN FOCVI[APCTBUEHHBIﬁ YHUBEPCUTET»
OU3UKO - TEXHUYECKNN UHCTUTYT

COJEPXXAHUE PABOYEN ITPOT'PAMMBI

AUCIHUIIJIINHBI «FCOMCTDI/I‘-ICCKaSI W BOJIHOBAA OIITHUKA» Ha 3 CCMECTP
(HaMMEHOBaHUE AUCLUILIHHBI)

OYHas1

bopma obyueHust

O0bem
Bua padorsl
AUCUMITUHBI

O6mas Tpynoemkocts aucuuiuinabl (3ET / yacoB) 5/180
Y4eOHBIX YacOB Ha KOHTAKTHYIO PabOTy C MpeIo1aBaTesiem: 92
JEKLHH

" 36
NPaKTUYECKUX/ CEMUHAPCKUX 18
1a00paTOPHBIX

patop 36

OpyTux (TPyINIoBas, MHIUBUIyaIbHAS KOHCYJIBTAINS U HHBIC BUIBI
y4e0HOM e TeIIbHOCTH, MTPElyCMaTPUBAIOIIUE padOTy
oOyuaromuxcs ¢ npenogasateneM) (PKP) 1.9
Y4eOHBIX YacOB Ha CAMOCTOSTEIbHYIO padoTy obydaromuxcs (CP) 52
Y4eOHBIX YacOB Ha MOJTOTOBKY K
sKk3aMeny/3auery/nuddepenunporanHomy 3audery (KoHTposs) 36

®opMBbI KOHTPOIS:
9K3aMeH 3 cemectp
3a4er 3 CEMECTp
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®dopma n3ydenus | OCHOBHas u
MaTepHaJIOB: JIEKIHH, | JOTIOJTHUTEIbHAS
3aganus o
PaKTHYECKHE 3aHATUS, | TUTEpaATYpa, CAMOCTOSTENLHO ®dopma TeKyIIero
Ne CEeMHMHAPCKHE 3aHATHS, | pEKOMEHIyeMas | ., KOHTPOJIS
ILIL. Tema u conepxanue nabopaTopHble paboThL, | CTyIeHTaM 1 padore yCIEeBAaEMOCTHU
ctynenTos (CPC)
camocTosTeNbHas paboTa U |(HOMepa u3
TPYJOEMKOCTb (B Hacax) CITHCKA)
JIK |TIP/CEM |JIP |CP
1 2 3 4 5 6 7 8 9
Moayas 1. T'eomerpuueckasi ontuka. PDoromerpus.| 4 2 8 8 [[1]§110-112, 3amaun[3]: |mHChMEHHAS
DJIeKTPOMAarHuTHasi Teopusi cBera. UHTepdepenums 115-118 B ayIUTOPUU pabota
cBeTa. [2] §165-167 NeNe 5.2, 3,5,7, |KoHTpoOJbHAS
BBenenue 10, 16, 17, 18, pabota
PasButne mpencraBneHmii o mpupone cBeTta. Jlazepsl. 19, 22, 23, 26 nabopaTopHas
Onruka u CBsI3b. 3aJaHKe Ha JIOM - |paboTa
1 |I'eomerpuueckasi onTukKa NeNe 5.1, 8,9, 10,
OCHOBHBIE 3aKOHBI T'€OMETpPUUYECKOM oNnTUKH. IIpuHnMN 21, 28, 29
@®epma m ero nmpumeHeHune B onTuke. OnTHYecKas IIvHA
nytu. [Iperomnenue cBeta Ha cepuueckoil TOBEPXHOCTH.
Tonkass nuH3a. @opMmysia TOHKOW JIMH3BI. XOJ JIydyed B
nuH3ax. AOOepanmu ontudyeckux cucreM. ONTHUECKUE
puOOpHI.
dotomeTpus 4 6 [[1]1§114
dotoMeTpusi. DHEPreTUYECKUE BEIMYMHBI W CIMHHIIBL. [2] §168
[Totok w3myuyeHus. HM3myyaTenbHOCTh. ODHepreTHUECKas
o |CHTA CBETA, OHEPIeTHHeCKas APKOCTb. DHepreTHyecKas
OCBEIIEHHOCTb.  KpuBas OTHOCUTENBHOH CHEKTpaIbHOU
qyBCTBUUTEIBHOCTH T7a3a. CBETOBbIE BEIUYHMHBI H
eauHUIbl uX u3MepeHus. CBeroBoil motok. Cuiia cBera.
CBeTUMOCTb, ApKOCTh. OCBEIIEHHOCTb.
3 |DJeKTpoMarHuTHasi TEOPUs CBETa 4 2 4 |[1] §104-107 nabopaTopHas

27



CBeT Kak 2JIeKTpOMAarHuTHasi BOJIHA. BOJHOBOE ypaBHEHHE.
CsetoBoii BekTOp. CKOpPOCTh CBETA B Cpelie U B BaKyyMe.
AOCOTIOTHBIA TMOKa3aTelb MPEIOMIICHHS U €ro CBs3b C
TUBJIEKTPUYECKON IPOHULA-EMOCThI0 cpenpl. IlnoTHOCTH
MOTOKa »Hepruu. MIHTEeHCUBHOCTH cBeTa. EcTecTBEHHBIN U
MOJIAPU30BaHHbINA CBET. OTpa’keHUE U NPETOMIICHUE CBETA
Ha TpaHMle pasjaena JABYX JUIEKTPUKOB. |'paHuYHBIC
ycloBUsA. AHalIU3 OTPaXKEHUs] U MPEJOMIICHUS IS Cilydas
HAKJIOHHOTO najzieHus cetra. KoadduuueHTsl oTpaxeHus u
npenomiieHus. Yron bprocrepa. Ciywyail HOpMaibHOIO
najgeHus. @a30Bble COOTHOLICHUS MEXKIy [aJarollei,
OTPAXKEHHOM M TMPEJOMJIIEHHONW CBETOBBIMH BOJIHAMH IS
ciaydqass N2>N1 u N2<ni. @opmynbl 1ig KOIPPHUINEHTOB
OTpaXEHUS U IPOIyCKaHUSI.

[2] §154, 155

pabora

HNurepdepenuns cBera [1]§119-124 3amaun[3]: B MMAChbMEHHAs
[Tonsitue 0 KOTE€PEHTHOCTH CBETOBBIX BOJIH. [2] §170-175 ayIUTOPUU- pabota
HNuTtepdepentus CBeTa. MeTtonabl HaOII0CHUS NoNe 541,42, 43,
uHTepdepeHuu cBeta. Meroa neneHus GpoHTa BOJIHBI U 47,48, 51, 52, 57, |KOHTpOIBHAS
METOJT JCJICHUS aMIUMTyabl BOJHBL OOmas cxema 58, 62 pabota
uHTepdepeHun cBeTa. YCIoBUE HUHTEP(EPEeHIINOHHBIX 3ananue Ha JOM:-

MaKCUMyMOB M MHUHUMYMOB. Pacuer mHTEepdepeHITMOHHON NoNe 5.45,46, 55, | KOMIOKBHYM
KapTUHBl OT JIByX KOIEPEHTHBIX HCTOYHHKOB CBETA. 61,65

YcimoBusi  MakCUMyMOB W MuUHHMyMOB.  [llupunHa nabopaTopHas
uHTEepPEpEeHIIMOHHON Mosiockl. MHTepdepeHs B TOHKUX pabota
MIeHKax (OT TUIACTUHKA TIOCTOSSHHOW M TIEPEeMEHHOM

tonmuubl). Konbita HeroToHa.

[lpumenennss wHTEpdEepeHINN CBeTa: MIPOCBETIICHHE

OTITUKH, JUAIIEKTPHUUECKHUE 3epKajia, UHTEPPEPOMETPHI.

Moayan2. JIudpaxkumusi cBera. Ilossipu3anusi cBera. [1] §125-133 3amaun[3]: HICbMEHHAs
Jucnepcusi cBera. Ilorjiomenne m paccesHue cBeTa. [2] §176-182 B ayauT.- NeNe pabota
OcHOBBI KBAHTOBOH ONMTHKH. 5.68, 70, 72, 76,

JAudpaxuus cBera 82, 84, 88, 92, KOHTPOJIbHAS
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[Ipuniun  Troiirenca. Ilpunnun  [Mroitrenca—®penens.
Hudpakiuss cBeta B pacxomsmimxcs Jdy4ax MeTox 30H
Openensa. AnreOpandeckuii u  Tpa@UUYECKUd  METOMIbI
OTIpeNIeJIeHUs] pe3yNbTHpYomell aMIuTyabl. Judpakuus
OpeHenst Ha KpPYIJIOM OTBEPCTMM U Ha  KPYIJIOM
HEemnpo3payHoM aucke [ludpakuus cBeTa B HapayIeNbHBIX
nyyax Judpaknus cBeta Ha  OAMHOYHOM  INEJH.
JudpakyonHas KapTHUHA, YCIOBUS MAaKCUMyMOB H
MUHUMYMOB. JludpakinoHHas pemieTrka, e€e IMapameTpsl.
VYcioBusi MaKCHMYMOB M1 MUHUMYMOB. Pa3nosxenue 6enoro
cBeTa JAUQPPAKIUOHHON pEIeTKON. YTioBas M JIMHEHHas
JHMCTIEPCHH, pa3peliaromas CrocoOHOCTh TU(PPAKINOHHON
pemietku. JIudpakius peHTTeHOBCKUX JIyUeH.

94, 106.

3aJ]aHuE Ha JIOM -
NeNe 5.71, 78, 83,
85, 89, 105.

pabora
KOJIJIOKBHYM

nabopaTopHas
pabota

IHonsipu3anus cBera

EcrecTBeHHBI M mossipu3oBaHHBIM  cBeT.  CrerneHb
nossgpusauuu. 3akoH Mamoca.  [lomsipuszauma  npu
OTpakeHWn W mpenomiieHnu. [lonmspuzanmst npu BOWHOM
JIy4EeIPEIOMIICHUU. ITocTpoenue I'tolirenca TS
OOBIKHOBEHHBIX M HEOOBIKHOBEHHBIX Jydel. [lomsipounst u
MOJISIPU3ALMOHHBIE IIPU3MBL. VICKyCCTBEHHass onTudeckas
aHU30Tponus. BpalmieHne miocKoCTH NOIIpU3ALNH.

[1] §134-141
[2] §190-196
[3] §§1.1-1.7,
2.1-2.3

3anaum [3] B
ayauT. -NeNe
5.139, 140, 141,
143, 145, 147,
148, 151, 153,
3aJlaHHe Ha JIOM -
NoNe 5.142, 144,
146, 152, 154.

MUChMEHHAs
pabora

KOHTPOJIbHAas
pabota

nabopaTopHas
pabota

B3aumopneiicTBue cBeTa ¢ BelleCTBOM

HMucnepcus cera. HopManpHasg 1 aHOMaJIbHAsT JUCIIEPCUM.
@da3oBas W IpynmnoBas CKOPOCTU CBETa, BOJHOBOM IMakKeT.
DONeKTpoHHAsT TEOpPHUs HOPMAJIbHOW  JHUCIEPCUM  CBETa.
[Tornomenue cBera. 3akoH byrepa. Koaddumuent
nornomenus. Paccesnue ceera @opmyna Panes.

[1] §142-146
[2] §185-187

3anaum [3] B
ayJIuT.

NeNe 5.113, 114,
115, 117, 121,
122,

3aJlaHUE HA JIOM -
NeNe

5.116, 123, 124.

KOHTPOJIbHASI
pabora

nabopatopHas
pabota

OCHOBBI KBAHTOBOM ONTHKH

[2] §197-207

3agaun[3]: B

KOHTPOJIbHAas
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TemnoBoe paBHOBeCHOE H3JIydeHHE. AOCOIIOTHO YEpHOE
teno. 3akoHel  Kwupxroda, Credana-bonprmana, Buna.
®opwmyina Panes-Jxunca. @opmyna [lnanka.
@otosnektpuueckuii  3ddexr.  3akoHBI
dhotodrddekra YpaBHeHne DAHIITEIHHA.
@®otoH ® ero XapakTepucTuku. JlaBnenue cBeTta.
DnemeHTapHas KBaHTOBas Teopus U3TyYCHHUSI.
[Tornomenune. CrioHTaHHOE U BBIHYKJIEHHOEU3IyYEHUSI.

BHCIIHETO

ayJIuT.
NeNe5.176,

178, 184,196,
198, 202, 220,
222.

3aJaHUe Ha JOM -
NeNe 5.177, 200,
203, 221, 223.

pabora

TECT
nabopaTopHas
pabota

Bcero yacos:

36

18

36

52
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