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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁlpbl
nporokot Ne 66 ot « 20 » 4 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (cnieruanbHocTh) 12.06.01 doToHMka, MpuOOPOCTPOCHHE, ONTHIYECKHNE U OMOTEXHUYECKHUE CHUCTE-
MBI U TexHoJIoruH, yrBepxkaeHHoro 30.07.2014 roxma, paccMoTpeHa U ojo0peHa Ha 3acelaHuu Kadeapsl

O« » 20 ropma, mpotokon Ne
PazpaboTuuk:
npodeccop kad. OI1 H. . Bypumos

3aBenyronmii o0ecnieunBaromeii kad.
OI1 C. M. llannapos

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ®OT A. . Bopouun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

oIl C. M. llangapos
OKCIIepTHI:

3aBeyIONIHil aCIUPAHTYPOM T. FO. KopoTtuna

IIpodeccop kadenpsl IeKTPOHHBIX
nipudopos (DI1) JI. H. Opnukos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
Vry0iaeHHOe 0CBOCHHE OOYJarOIIMMUCS HOBBIX METOIOB YIPABIEHUS ONTHYECKUM H3IIYYCHHUEM,
HEOOXOIUMBIX ISl CO3AaHUS MPHUOOPOB U YCTPOUCTB, MPEAHA3HAYCHHBIX KaK JUIs (PU3MYEeCKUX UCCIe0-
BaHWUM W TIPOBEJICHUS BBICOKOTOYHBIX U3MEPEHUMN, TaK U IS pa3pabOTKU MEPCHEKTUBHBIX ONTUYECKUX U
ONTHUKO-3JIEKTPOHHBIX CUCTEM U KOMILIEKCOB.

1.2. 3agaun IMCHMIIINHBI
— ynoiyOneHre HeoOXOMMBIX B MPO(eCcCHOHANBHON NeATehbHOCTH 3HAHUHU 10 TIOJX0aM U Ma-
TEMaTHYECKUM MOJICIISIM, UCTIONB3YEMbIM ISl ONTMCAHMS (PU3MUECKUX SBICHHUM, OTPEIEISIONINX METOIBI
VIPaBICHUS ONTHYCCKUM H3IIYICHHEM U MPUHIUIBI PaOOTH MPUOOPOB, UCTIONB3YIOMIUX YKAa3aHHBIE Me-
TOJIBI;
— TIONyYyeHWE W YIIyOJeHHWE 3HAHWUM MO WHXKEHEPHBIM acleKTaM IOCTPOSHUsS MPHUOOPOB H
YCTPOWCTB YIIPaBJICHUS ONTHUYECKUM H3ITYyICHHEM.

2. Mecto mucuunimebl B ctpykrype OIIOII

Jucuunnuna «Mertonsl ynpaiaenust ontudeckuM uzinydenuem» (b1.B.JIB.1.1) otHocuTcs k 61510-
Ky 1 (BapuaTuBHAas 4acTh).

[TpenmecTByOUMMHI AUCUUIIMHAMY, (POPMHUPYIOIIMMH HayaJlbHbIE 3HAHUS, SBISIOTCSA: MeTopbl
yIpaBJIeHUs] ONTHYECKUM H3NydeHueM, MHdopMalMoHHbIE U 3JIEKTPOHHBIE PECypchl B OpraHU3allH
Hay4HbIX HccaenoBanuil, @oToHuka, npuOOPOCTPOEHUE, ONITUUECKUE U OMOTEXHUUECKUE CUCTEMBI U TEX -
HOJIOTUH.

[Tocnenyromumu JUCHMITIMHAME SBJSIFOTCS: MeToab! yripaBieHus ONTHYECKUM u3inydeHuem, Omn-
TUYECKHME U ONTHKO-JIEKTPOHHBIE MPUOOPHI U KOMILIEKCHI, [IoAroToBKa K cliaue U c1adya rocylapCTBEHHO -
IO DK3aMeHa.

3. TpeGoBaHus K pe3yJibTATAM OCBOCHMS JUCUMILTUHBI

[Tpouiecc n3yueHus: AMCUUILIMHBI HAMpaBjieH Ha (JOPMUPOBAHUE CICAYIOMIUX KOMIIETCHIIN:

— TIK-3 CriocoOHOCTh K MCCIIEIOBAHUIO M Pa3pabOTKe HOBBIX METOIOB, MPUOOPOB U CUCTEM
yIOpaBIeHUS ONTUYECKUM H3ITYyYCHHEM, MPEAHA3HAYCHHBIX KaK A7 (PU3MUeCKUX HCCIeI0BaHUI U MpoBe-
JCHUSI BBICOKOTOYHBIX I/ISMepeHI/Iﬁ, TaK U JJIA CO3AaHUs OIITHKO-3JICKTPOHHBIX CUCTEM U KOMITJIICKCOB;

B pesynbrare u3ydeHus: IUCHUIUIMHBI 00YYarOIIUNACS JOKEH:

— 3HaTh OCHOBHbIE IPUHLUIIEI o0ecnieunBaronue 3(p(HEeKTUBHOE YIPaBICHUE ONTUYECKUM H3-
Jy4YEHUEM U MOJIXO/Ibl K ONMCAHUIO U aHaNn3y ¢pusndeckux 3()PeKToB U SBICHUH, JIeKAIIUX B OCHOBE Me -
TOJIOB YIIPABIICHUSI CBETOM

— yYMeThb HCIOJIb30BATh MOAXO/bI K OMUCAHUIO M aHAIHU3Yy Qu3ndeckux 3PQPEeKToB U SBICHUI,
obecrneunBamuX (h(HEKTUBHOE YIpaBIEHHUE ONTHYECCKUM H3IIyYCHHUEM JJisi pa3paboTKU M HCCIen0Ba-
HUN HOBBIX METOJIOB YNPABJICHHS] ONTHUYECKUM U3JIy4€HHUEM, MPUOOPOB U YCTPOMCTB ISl ONTHYECKUX U
OTTHUKO-3JIEKTPOHHBIX CHCTEM U KOMILIEKCOB.

- BJIAAE€Tb HABBIKAMU IIPUMEHCHUSA ITOAXO0O0B K OITMCAHWIO U aHAJIU3Y (bHSH‘IeCKI/IX Bq)(i)eKTOB )51
SIBJICHH, oOecreunBaomux 3PGEeKTUBHOE yIPABICHUE ONTHYCCKUM U3TYICHHEM ISl pa3pabOTKu U UC-
CJICZIOBAHHI HOBBIX METO/IOB YIPABJICHHUS ONITUYECKUM U3IyYeHHUEM, IPHOOPOB U YCTPOUCTB JUIs ONTHYE -
CKHX M ONTHKO-3JIEKTPOHHBIX CUCTEM U KOMILIEKCOB.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI1 padoThI
OO01ast TpyI0EMKOCTb JUCLUIUINHBI cOCTaBIsIeT 5.0 3aUeTHBIX €IMHUILIBI U IIPECTaBIeHa B Ta0Iu -
ue 4.1.
Tabmuna 4.1 — Tpy1oeMKOCTh AUCITUILUIMHBI

Bupl yueOHO 1€ TEIIBHOCTH Bcero yacos CemecTpsl
3 cemecTp 4 cemecTp
AymutopHsble 3aHATHS (BCETO) 72 36 36
Jlexun 36 18 18
[IpakTrueckue 3aHATHS 36 18 18
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CamocrosTenpHas paboTa (BCero) 108 72 36
[TpopaboTka IEeKIMOHHOTO MaTepralia 16 10 6
CaMocTosTenbHOE N3yUeHUE TeM (BOTIPOCOB) 32 20 12
TEOPETHYECKON 4acTH Kypca
[ToaroroBka Kk MpakTUYECKUM 3aHATHUSM, 60 42 18
CeMHHapam
Bcero (0e3 ax3amena) 180 108 72
OO6mmas Tpy10eMKOCTb, 4 180 108 72
3aueTHnie EanHAIIEI 5.0 3.0 2.0
5. Conepxanue 1MCUMILTUHBI
5.1. Pa3jenbl AMCHUIIMHBI U BUBI 3aHSITHI
Paznensl AMCUUIIITMHBI U BUABI 3aHATUIN NPUBEICHBI B Tabmwmie 5.1.
Tabmuma 5.1 — Pasgensl AUCIUIUIMHEL U BUIBI 3aHATHHA
_ 0]
= = 2 g 2§
3 = < g = o
: s s oS 2 U
Hazpanus pa3aenoB TUCHUIUIMHBI i ) o, o D 2 =
= = = s 0 =z E
s & | 23 BB
= it} S =
3 cemecTp
1 Beenenue 2 0 8 10 IK-3
2 Knaccudukanus u o0IIHe XapaKTePUCTHKN 2 6 29 37 I1K-3
METOJIOB ¥ PUOOPOB YIIPABJICHUS ONTHYE-
CKUM U3ITy4YEeHUEM
3 PacnpocTpaHeHUE ONTUYECKOTO U3TyUYCHUS 14 12 35 61 I1K-3
B AaHU3OTPOIHBIX CPEeIax
Hroro 3a cemectp 18 18 72 108
4 cemectp
4 DIEKTPOONTHICCKHE METOABI U IPHOOPHI 6 8 14 28 I1K-3
YIPABJICHUS ONITUYECKUM U3Ty4YEeHUEM
5 AxycToonTH4YecKre METOAbI ¥ IPUOOPHI 8 10 16 34 I1K-3
yIpaBICHUS ONTHYECKUM H3ITyYeHHEM
6 MarauToonTHYeCKUe METO/Ib ¥ TPHOOPHI 4 0 6 10 |IIK-3
YIPABJICHUS ONITUYECKUM H3TydeHUEM
Hroro 3a cemectp 18 18 36 72
Uroro 36 36 108 180
5.2. Conep:xanue pa3aesioB TMCUUIIMHBI (110 JEKIHSIM)
ConeprkaHue pa3iesoB TUCIUILIAH (TI0 JICKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuna 5.2 — CoaeprkaHue pasieiaoB JUCIUILIMH (TI0 JISKIIHIM)
3 z £
2 > 5
2 S5
HazBanus pa3znenos Copneprkanue pas3ienoB TUCHUIUIMHBI (1O JEKIUSM) z 7 &5
o E
X 2 3
a o g
= S

3 cemecTtp
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1 Beenenue [Ipenmet nuctumninHbl «MeTo/bI YIIpaBICHUS ONTH- 2 T1K-3
YECKUM U3IydyeHUueM» U ee 3a1a4uu. CBs3b AUCLIUILIH-
HBI C IpYTUMHU pazjenamu (pu3uKH, KBaHTOBOM JIeK-
TpoHHKH U portonnku. Coneprkanue Kypea. Mcropus
Pa3BUTHSI METOAOB YIIPABIEHUS ONTHYECKUM H3ITyde-
HUEM U PUOOPOB, PEATU3YIOLINX YKa3aHHbIE METO-
TIbL.
Hroro 2
2 Knaccudukarus u CaoiicTBa onTH4ecKoro u3ny4deHus. Pacrpocrpane- [1K-3
oOuire XapakKTepUCTUKH | HUE ONTUYECKOTO U3TYyYEHUS B OJHOPOIAHBIX U HEOI-
METO/IOB U TPUOOPOB HOpOJHBIX cpeaax. Knaccudukarus MeTo0B yrpas-
yIpaBJIeHHs] ONTHYECKUM |JIEHUSI ONITUYECKUM U3Ty4eHUEM U pHOOpOB, peasu-
U3ITy4YEHUEM 3YIOIIUX yKa3aHHbIe MeToAbl. OCOOEHHOCTH U Xapak-
TEPUCTUKHU METOJIOB YIPABIEHUS ONTUYECKUM U3ITY-
YEHHUEM.
Hroro
3 Pacnipoctpanenue JIMdIIeKTpUYeCcKui TEH30p aHU30TPOIIHOM cpefbl. Pac- 14 | IIK-3
ONITUYECKOTO M3JIyYE€HHUs] |[POCTPAaHEHHE U CBOICTBA IUNIOCKUX BOJIH B aHU30-
B @aHU30TPOIHBIX CPelax |TPOMHBIX cpenax. Pa3zoBast ¥ rpyNnInoBas CKOPOCTb.
Knaccudukarus annzorponHsix cpenl. Pacipoctpane-
HUE CBETa B OJHOOCHBIX U JIBYOCHBIX KpHUCTaJIIAX.
Onrtuyeckast akTUBHOCTb. VICKyCCTBEHHast aHU30TPO-
nust: 3 dexter [Tokkensca u @apayies, KBaApaTUIHbIH
ANEKTPOONTHYCCKHUH dPPEKT U HOTOYIPYroCTh.
Hroro 14
Hroro 3a cemectp 18
4 cemectp
4 DneKTpoONTHYECKUE Mertozp! ¥ IPHOOPHI YIIPABICHHUSI ONTUYECKUM HU3ITY- 6 [1K-3
METO/Ibl ¥ TPHOOPHI YEHHEM Ha OCHOBE 3JIEKTPOONTUYECKOT0 P heKTa.
yIIpaBJIeHHUs] ONTHYeCKUM | HempephIBHBIE 2JIeKTpoonTHYECKUE JIeieKTopsl. Me-
U3JTy4eHUEM TOZBI U IPUOOPBHI IUCKPETHOTO OTKJIOHEHHS ONTHYE-
CKOT'O M3ITy4eHHS Ha OCHOBE AJIEKTPOOIITHYECKOTO 3(h-
¢exra. [Tonspuzanmonnsle nepexitoyarenu. [lnanap-
HBIE DJIEKTPOONTHYECKUE 1e(IEKTOPHI.
Hroro 6
5 AKyCTOONTHYECKHE OObeMHBIE aKyCTHUECKHE 0ObEMHBIE BOJIHBI B [1K-3
METO/IbI ¥ IPUOOPHI TBepAbIX Tenax. Judpaxiys cBera Ha yIIpyTrux BOJI-
YIPaBJICHHS ONITUYECKUM | HaX. bparroBckue aediaexTopsl. YibTpa3ByKOBEIE pe-
U3ITy4YEHUEM ¢bpakunonHsle aeduekTopsl. Judpakius BOIHOBOI-
HBIX ONTUYECKUX BOJH HA MOBEPXHOCTHBIX aKyCTHUE-
CKUX BOJHaX. [ImaHapHbIe aKkycTOONTHYECKUE Jie-
(IeKTOpHI.
Hroro
6 Marauroontuueckue | Teopust MarHuTOONITHYECKUX 3P dekToB. DPdekt Da- 4 ITK-3
METOBI ¥ TPUOOPHI panes. Opdext Korrona-Myrona. Marauroontuye-
yIIpaBJIEHUs] ONTUYECKUM |CKHE CBOWCTBA (peppoMarHeTHKoB. MarHuToonTuye-
U3ITy4YEeHUEM CKH€ METOBI ¥ MPUOOPHI YIIPABICHUS ONTHYECKUM
U3ITy4YEHUEM.
Hroro 4
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Hroro 3a cemectp 18
Hroro 36

5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMIUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (PeAbl Ty IIUMH)
U o0ecnieyBaeMbIMH (IOCJIEAYIONIUMH) TUCHHILIHHAMU
Paznmenpl TUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIIUMH) U
obecrnieunBaeMbpIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBICHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nenbl IUCIUTUTMHBI M MeXANCIUILTMHAPHBIC CBSI3U

No paznenoB JaHHOM NUCHMIUIAHGL, I KOTOPBIX HEOOXO0IUMO
HanMeHOBaHMe TUCIHILINH U3yueHue 00eCeunBalouX U 00eCeYnBaeMbIX JUCIUILTUH

1 2 3 4 5 6

HpC,Z[HICCTBYIOIJ_II/IC JAUCITUITIINHBI

1 Metozp! yrpaBieHUs ONTHYECKUM U3-

- - - - - +
JTy4YEHUEM

2 HpopMaLlmOHHBIE U 3JIEKTPOHHBIE

pecypchl B OpraHu3aiy HayIHbIX HC- + +

CIIEIOBAaHUMI

3 ®oTtoHuKa, MPUOOPOCTPOCHHUE, ONTHU-

YecKUe U OMOTEXHUYECKHE CUCTEMBI U +

TCXHOJOI'nn

[Tocnenyrouiye TUCHUTIITUHBI

1 Metozp! yripaBieHUs ONTHYECKUM U3-

- - - - - +
JTy4YEHUEM

2 OnTHYeCKUE U ONITUKO-3JIEKTPOHHBIE n n n + + "
puOOpBI ¥ KOMITJIEKCHI

3 IloaroroBka K caave u cada rocyaap- n n n + + "

CTBCHHOI'O 3K3aMCHa

5.4. CooTBeTCcTBHE KOMIIETEeHUM I, JopMHUPyeMbIX TP M3YyYEeHUH TUCHUILIUHBI, 1 BU0B 3aHATHI
CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX MPHU HM3YyYECHUM AUCLUUIUIMHBI, W BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHUE KOMITETCHIINHA, (POPMUPYEMBIX MTPU W3YYCHUU NHUCHIUILIAHBI, U BUJOB 3aHS -

TUH
§ Bunnl zanstuit
=t .
5 z 9
5 o & g ®DopMbI KOHTPOJIS
= Y 5 ]
= = < =
g Q. s
2 = ©
IIK-3 + + + Ompoc Ha 3aHATHUAX, 3a4eT, TecT,
JuddepeHnpoBaHHbIHN 3a4eT
6. UnTepakTBHBIE MeTOABI M (GOPMBI OPraHN3aLMU 00yYeHH s
He npenycmorpeno PVYII.
7. JJaGopaTtopHbie padoThI
He npenycmotrpeno PVYII.

8. [IpakTHYeckue 3aHATHSA (CEMUHAPHI)
HanmeHnoBaHMe MpakTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmiie §.1.
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Tabmuua 8.1 — HaumeHOBaHME MPAKTUUYECKHUX 3aHATUH (CEMHUHAPOB)

o L=
= 2 =
3 s 5
Z = 5
HasBanus pasnenos HaumeHoBaHME IPAKTUUECKUX 3aHATUHN (CEMHHAPOB) zF 2 5
o S g
=S 22
e e 2
= Sl
3 cemecTp
2 Knaccudukamnus u CaoiicTBa onTHYECKOro u3nydeHus. Pacnpoctpane- 6 I1IK-3
o0IIMe XapaKTepPUCTHUKN | HUE ONTUYECKOTO U3TYYCHHUS B OJHOPOIHBIX U HEO/-
METO/I0B U PUOOPOB HOpOJHBIX cpeaax. Kinaccudukanus MeTooB yrpas-
yIPaBIEHUS ONTHYECKUM |JIEHUS ONITUYECKUM U3IyYEHUEM U IPUOOPOB, peasu-
U3IIy4YEHUEM 3yIOIIUX yKa3aHHbIE MeToAbl. OCOOEHHOCTH U Xapak-
TEPUCTUKHU METOJOB YIPABIEHUS ONTUYECKUM U3ITY-
YCHHUEM.
Hroro
3 Pacnpoctpanenue JusnekTpuuecKkuil TEH30p aHU30TPONTHOM cpefbl. Pac- 12 |IIK-3
ONTUYECKOTO U3TYUYEHHUsS] |[IPOCTPAHEHHUE U CBOICTBA IJIOCKUX BOJIH B aHU30-
B @aHU3OTPOIHBIX CPelax |TPOINHBIX cpenax. Pa3zoBast ¥ rpymnmnoBas CKOpOCTb.
Knaccudukanus annzorponsix cpen. Pacrpoctpane-
HUE CBETAa B OAHOOCHBIX U JBYOCHBIX KPUCTAJIIAX.
OnTHyeckast akTUBHOCTb. VICKycCcTBEHHas aHU30TPO-
nusi: apdextrl [Tokkensca u Dapanes, KBaJpaTUIHbBIN
aneKTpoonTHIecKuid 3PpPext u GoToynpyrocTs.
Uroro 12
Hroro 3a cemectp 18
4 cemectp
4 DneKTpoONTHYECKUE Mertoap! ¥ TpUOOPHI YIIpaBIECHHUSI ONTUYECKUM U3ITY- 8 [1K-3
METO/Ibl U IPUOOPHI YEHUEM Ha OCHOBE JIEKTPOOITUYECKOTO I PeKTa.
yTpaBiieHUs onTHuYeckuM | HempepbIBHBIE 35IeKTpoonTHYECKUE J1edeKTopsl. Me-
U3ITy4YEeHUEM TOJIbl ¥ IPUOOPBI TUCKPETHOTO OTKJIOHEHHUS ONITUYE-
CKOT'O M3JTy4eHHs Ha OCHOBE AJIEKTPOONTHUECKOr0 3(h-
¢exra. [Tonspuzanmonnsie nepexiroyareny. [lnanap-
HBIE HJIEKTPOONTHYECKUE 1€(IEKTOPBI.
Hroro 8
5 AkycTtoonTuueckue OObeMHbIe aKycTHYECKHE 00BEMHBIE BOJTHBI B 10 IIK-3
METO/Ibl U IPUOOPHI TBepAbIX Tesax. Judpaxiys cBera Ha yIpyrux BoJI-
yIIpaBJICHUsS] ONTHYECKUM |HaX. bparrosckue neduekTopsl. YIbTpa3ByKOBBIE pe-
H3IIyYCHUEM (dbpakuronnsie AedaekTopsl. Judpakius BOIHOBOI-
HBIX ONTUYECKUX BOJH HA NOBEPXHOCTHBIX aKyCTHUE-
CKHX BOJHAaX. [lmaHapHbIE aKyCTOONTHYECKHUE Jie-
(iekTOopHI.
Hroro 10
Hroro 3a cemectp 18
Hroro 36

Bunsl camocTosiTenbHOIM paboThI, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETCHIIUU MTPEICTABICHHI B

Tabymite 9.1.

9. CamocrosiTesibHasi padoTa

CornacoBaHa Ha noptane Ne 42175




Tabmuma 9.1 — Busiel caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

3 @]
2 z E
S i
Bunnr camocTosTeLHON & > 0O
HasBanus pasnenos = = @OpMBI KOHTPOJIA
6 ] = O
paboThI B s 2
=S 22
a e g
= S}
3 cemecTp
1 Beenenue CamocrosiTenbHOE U3yye- 6 |IIK-3 3auet, OnIpocC Ha 3aHATHUAX,
HUE TeM (BOIPOCOB) TEOpe- Tect
TUYECKOM YacTH Kypca
IIpopaboTka JIEeKIIUOHHOTO 2
MaTepuaina
UTtoro 8
2 Knaccudukamnus u [ToaroroBka kK mpakTuue- 18 |IIK-3 3adet, Onpoc Ha 3aHATHUAX,
oO11re XapaKTepUCTUKN | CKUM 3aHSATUSIM, CEMHHA- Tect
METOZIOB U MPUOOPOB pam
TIPABJICHUS ONITUYECKUM
YHpaBJe 0 ec CamocrosiTenbHOE U3yUe- 7
U3ITy4YeHUEM
¥ HUE TeM (BOIPOCOB) TEOpE-
TUYECKOM YacTH Kypca
IIpopaboTka JIEKIIHOHHOTO 4
MaTepuaita
Hroro 29
3 PacnpoctpaHeHue [ToaroroBka kK mpakTuue- 24 | 1IK-3 3adet, Onpoc Ha 3aHATHUAX,
ONTUYECKOTO U3TYyYEHUS B | CKUM 3aHATHUSIM, CEMHHA- Tect
AQHU3OTPOIHBIX CpeIax pam
CamocrosiTenbHOE U3y4e- 7
HUE TeM (BOIPOCOB) TEOpE-
TUYECKOM YacTH Kypca
IIpopaboTka JIEeKIIUOHHOTO 4
MaTepuaia
Hroro 35
Hroro 3a cemectp 72
4 cemecTp
4 DneKTpoOnTHYECKUE IToaroroBka K mpaxkTuye- g |IIK-3 HuddepenumpoBaHHbIii
METO/IbI ¥ IPUOOPHI CKHM 3aHSATHUSAM, CEMUHA- 3a4eT, Onpoc Ha 3aHATHSX,
YIOPABJICHUS ONITUYECKUM | pam Tect
u HUEM
3TyacHuC CamocTtosTenbHOE U3yue- 4
HHUE TeM (BOIIPOCOB) TEOpE-
TUYECKOHN 4acTu Kypca
[TpopaboTka JIEKIIMOHHOTO 2
MaTepuana
Hroro 14
5 AkycTtoonTuueckue IToaroroBka K mpaxkTuye- 10 |IIK-3 HuddepenumpoBaHHbIii

METO/Ibl U IPUOOPHI
YIPaBIEHUS] ONTHYECKUM

CKUM 3aHATHUSAM, CEMUHA-
pam

3adeT, Onpoc Ha 3aHITHUSX,
Tect
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U3ITy4YeHUEM CaMocTosTenbHOE U3yye- 4
HHUE TeM (BOIPOCOB) TEOpE-
TUYECKOHN YacTu Kypca
[IpopaboTka JIEKIIMOHHOTO 2
MaTepuana
Hroro 16
6 MarauroontTu4yeckue CamocTosTenbHOE U3yye- 4 |IIK-3 HuddepenunpoBaHHbIii
METO/IbI ¥ IPUOOPHI HHE TeM (BOIIPOCOB) TEOpE- 3aueT, Onpoc Ha 3aHATHUSX,
YIPAaBIECHUS ONTHUYECKUM | THUECKOM 4acTH Kypca Tecr
u HUEM
3ydenne [TpopaboTka JIEKITMOHHOTO 2
MaTepuana
Hroro 6
Hroro 3a cemectp 36
Hroro 108
10. KypcoBoii npoekTt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBaeMOCTH 00y4aroumuxcst
PeittuHroBas cucrema He UCIIOIB3YETCA.

12. YueOHO-MeTOAM4YecKOEe M HHGOPMALIMOHHOE 00ecrieyeHre JUCHMIITTHHbI

12.1. OcHoBHas JuTEpaTypa
1. Pozenmep 3. Onrosnextponuka : [lep. ¢ ¢p. / 3. Pozenmep, b. Bunrep ; pea. nep. O. H. Ep-
MakoB. - M. : Texnocdepa, 2006. - 588 c. (Hanuuue B 6ubmrorexke TYCVYP - 40 3k3.)
2. SpuB A. Ontuyeckue BosHBI B Kpuctamiax / A. Spus, I1. FOx. — M.: Mup, 1987. — 616 c.:
(nanuuue B 6udanorexke TYCVYP - 5 93k3.)
3. ®wusunueckue ocHOBHI akycroonTuku / B. M. banakmmii, B. H. [Tapeirun, JI. E. Yupkos. - M. :
Panmuo u cBsi3p, 1985. - 278[2] c. : win., Tabin. (Hammuue B Oubmmotexke TYCYP - 11 9k3.)

12.2. lonosiHuTEeIbHAS JIUTEPATYpPa
1. A.H. IMuxtun. KBanToBas u ontuyeckas aiekTponuka [Tekcr] : yueOHuK nms By30B / A. H.
[TuxTHH. - M. : A6puc, 2012. - 656 c. (Hanmuue B 6udmoteke TYCVYP - 42 7xk3.)
2. Wudopmannonnas onrtuka / Iloxg pen. H.H. EBruxeeBa. Yue6Hoe mocobue — M., N3narens-
ctBo MOMU, 2000. — 516 c. (Hamuuue B 6nbamoreke TYCVYP - 18 9k3.)

12.3. YueOHO-MeTOAHYIECKHE ITOCOOUS

12.3.1. O0s3aTe/ibHbIE Y4eOHO-MeTOAMYeCKHEe MOCOOus
1. TIpuGopsl U METONBI YIpaBIEHUS ONTHUYECKUM U3IydeHHEeM [DIIEeKTpOHHBIN pecypc]: Mero-
TUYECKUE YKa3aHUA K MPAKTHYECKUM 3aHATUSAM U MO camocTtostenbHoi padore / H. U. Bypumos, C. M.
[Mangapo - 2018. 45 c. - Pexxum pocrtyma: https://edu.tusur.ru/publications/8484 (mara oGpamieHus:
06.08.2018).

12.3.2. YuyeOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS U
HHBAJINI0B

Y4eOHO-METOIMYECKIE MaTepUaIbl IJIsi CAMOCTOSTEIFHOU M ayTUTOPHON pabOThl 00YJarOITUXCS
U3 YHCTia JIUI ¢ OTPAHMYEHHBIMA BO3MOYKHOCTSIMH 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJJaNTUPOBAHHBIX K OTPAHUYCHHAM UX 37I0POBBS U BOCIIPHUATHUS HH(DOPMAITHH.

Jliist I ¢ HApYIIeHUSIMU 3PeHusI:

- B (popMe IIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMUCHHBIM HIPHUPTOM.

JlJis1 JIUI ¢ HAPYIIEHUSIMHU CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA;
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- B Ie4aTHOU hopme.

JJ1s1 1M1 ¢ HAPYIIEHUSIMM OTIOPHO-IBUTaTEJLHOI0 anmapara:
- B (hOpMe IJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. TIpodeccunonaibHbie 0a3bl JaHHBIX H MH(GOPMALIMOHHBIE CIPABOYHBIE CHCTEMbI

1. becrnumatHblii TOCTYI K AJIEKTPOHHBIM BepcusiM kypHasoB PAH Ha mnardopme elibrary.ru u
libnauka.ru (anexTponHnas 6ubnuoreka uszn-sa «Haykay). Beero xypHanoB B pedepenTHoii rpymme 149.

2. Hayuno-o6pa3oBatenbHblii moprai: https://edu.tusur.ru/

3.  JIONOJHHUTENBHO K MPOo(eCCHOHAIBHBIM 0a3aM JaHHBIX PEKOMEHIYeTCs UCIIOb30BaTh HHMOP-
MAaI[MOHHBbIE, CIIPaBOYHbIE M HOPMaTHBHBIE 0a3bl JaHHBIX https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTepuajibHO-TEXHHYECKOe o0ecneyeHue TMCIUILVINHBI U TpedyeMoe MporpaMMHoe
ol0ecreueHmne

13.1. O0uue Tpe0OBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUIJIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecnedyeHne ISl JICKIMOHHbBIX 3aHATHH
Jlis mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJIbTALUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTAllMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOITMUECTBOM I10-
CaJI0YHBIX MeCT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOo#l meOenbo. MMeroTes
JIEMOHCTpaIlMOHHOE 000pyA0BaHKUE U yUeOHO-HAITIIIHbIE TOCOOMs, 00eceunBaroIIie TEeMaTHIeCKUe Uil -
JIIOCTPALIMHU 110 JIEKLIMOHHBIM pa3jieiaM JUCHUIUINHBI.

13.1.2. MaTepuaabHO-TEXHHYECKOE U MPOrpaMMHOe ofecriedyeHne A5 NPAKTUYEeCKUX 3aHATHI

JlekumoHHAs ayAUTOPHUS C UHTEPAKTHBHBIM IPOEKTOPOM U MapKEPHOW JOCKOM

yueOHast ayJuTOPHs TSI TPOBEACHUS 3aHATUI JICKIIMOHHOTO THUIA, ydeOHas ayAuTOpHs Ui IPOBE-
JICHUS 3aHATUN TPAKTUYECKOro THIIA, YIeOHas ayuTOpUs I IPOBEACHUS 3aHATHI CEMUHAPCKOrO THIIA,
MOMEIIIEHUE ISl IPOBECHUS TPYIIIOBBIX U MHIUBUAYAJIbHBIX KOHCYIBTALMH, TOMEIICHUE I TIPOBEIE -
HHS TEKYIETr0 KOHTPOJIS U IPOMEXYTOUHOH aTTeCTalun

634034, Tomckast o6macts, T. Tomck, Bepmmnuna ynuua, a. 74, 237 ayn.

Onucanue UMeroIerocs 000pyI0BaHuUs:

- Komnerorep;

- [IpoexTop;

- DKpaH il MPOEKTOPa;

- MarauTHO-MapkepHast JOCKa;

- Kommuiekt cienmanusupoBanHoi yueOHOW Mebenu;

- Pabouee mecTo nmpenonaBares.

ITporpaMMHoO€e obecrieueHue:

- T-Zip

— Google Chrome

— Kaspersky Endpoint Security 10 gns Windows

— Microsoft Windows

— OpenOffice

YHIJI onTuueckoro marepualioBeIE€HUs, HEIMHEWHON ONTUKU U HaHOPoTOHUKH / JlaGopaTtopus
I'TIO

yaeOHasi ayIuTOpus JUIsl IPOBEICHUS 3aHATUN JTaOOPATOPHOTO THIIA, TIOMENICHUE JJIT KypCOBOTO
MPOEKTUPOBAHUS (BBIMIOTHEHUS KYPCOBBIX Pad0T), HOMEIICHHE ISl POBEICHUS TPYIIOBBIX U HHIUBUIY -
aJIbHBIX KOHCYJIbTAIIUN

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 008 ayx.

Onucanue UMeroIerocs 000pyI0BaHUs:

- Ctomnbl ontuueckue (3 1mir.);

- JIazepst TBepaotenbabie LCS-DTL-317 u LCS-DTL-316, na3zepHsblii KOMIUIEKC C JTMHAMHA BOJH
(510,6; 578,2; 630-700 um™, 0.05-8 BT, mazepsr He-Ne (633 um, 1 - 20 MBT);
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- Cnekrpodoromerpsl CD-2000 u Genesis 2;

- KoMITJIeKThI ONTHYECKUX U ONTO-MEXaHUYECKUX KOMIIOHEHTOB, aBTOMATU3UPOBAHHbIE KOMILJICK-
cbl 00paboTku nanHbIX, [1IK kmacca Pentium IV co cnenmanusupoBannbiM [10 ams kaxkaoro padouero me-
CcTa;

- Becnl anexkrponnsie nadoparopusie ET-20011;

- BonstmeTp GDM-78261;

- 'enepatop curnasnios AHP-3121;

- UcTounnk nuTaHus TMHEHHBIM MHOTOKaHAIbHEIN ATH-2335;

- HanoBonet™eTp cenexktuBHbd Unipan-232B;

- Ycranoska YMOI'-3;

- Hudposoii BonsT™MeTp B7-78/1;

- BonsT™meTp yHuBepcanbubiii B7-40;

- Komnstorep (5 mr.);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmHoOe obecrieueHue:

- 7-Zip

— Google Chrome

— Kaspersky Endpoint Security 10 qyis Windows

— Microsoft Windows

— OpenOftice

13.1.3. MarepuajibHO-TeXHHYECKOE U MPOrpaMMHoOe o0ecrneuyeHue Jisl CAMOCTOSATeJIbHOM padoThl
Jist caMOCTOSITeNNbHOM paboOThl MCIONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAcChl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrexkr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacts, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CoctaB 000py/IOBaHUS:

- yueOHasi MmeOerb;

- komnetotepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8['T. - 5 mit,;

- KOMOBIOTEPHI MOJIKIIOUYECHBI K ceTu «/HTepHeT» U 00eCcreynBaroT JAOCTYI B AJIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecreyeHre TUCUMIIIMHBI JJIS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSIMHU 3/10POBbSl U HHBAJIM/I0B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXXKHOCTSMH 370POBbS U MHBAIMJIAMHU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEJICTB 00yUEHUS OOIIEro U CIeUaaIbHOTO Ha3HAYCHUSI.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [IPEeIyCMOTPEHO UCIOIb30BaHHE 3BYKO-
YCUIIMBAIOIIEH anmapaTypbl, MyJTbTUMEIUUHBIX CPEIICTB U JPYTUX TEXHUYCCKUX CPEJICTB MpueMa/mepesa-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hopMax, MOOUILHOM CUCTEMBI IIPENoiaBaHus 11 00yJaronInXcs
C MHBaJIMIHOCTHIO, TOPTATUBHON MHIYKIITMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000pylIoBaHa KOMIIBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.
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[Tpu 3aHATUSAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HUCIIOJIb30BaHUE B
JICKITMOHHBIX U YYEOHBIX ayAUTOPHIX BO3MOKHOCTH TIPOCMOTPA YIAICHHBIX 00BEKTOB (HaIIPUMEp, TEKCTa
Ha JIOCKE WM CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIHUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ OOYYAIONIMMHUCS ¢ HAPYUIEHUSIMH OMOPHO-ABUIaTeJbHOI0 aNNapaTa HCIOoJb-
3yIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA MH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpHeMa/nepe-
Jnaud yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popmMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUTHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHUAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YpPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUaJibl B COCTABE!

14.1.1. TecToBble 3aganus

K ontrueckoMy nuana3oHy OTHOCST H3TYYCHHE C JJTMHAMH BOJH OT:

a) I mm 10 1 HM;

6) 10 m 1o 0,3 mm;

B) 100 kM 110 0.1 MMm;

r) 1 mm 70 0,1 MmM;

n) 10 cm 1o 1 cm.

KorepeHTHOCTBIO Ha3bIBAKOT:

a) croCOOHOCTH CBETOBBIX BOJIH PACIPOCTPAHATHCS B MPO3PAYHBIX CPEIaX;

0) 3aBUCUMOCTH (Pa30BOI CKOPOCTH CBETOBBIX BOJIH B CPEZI€ OT JJIMHBI BOJIHEI;

B) CIIOCOOHOCTH CBETOBBIX BOJIH PACTIPOCTPAHSATHCS B BAKyyMe;

T') 3aBUCUMOCTH ()a30BOi CKOPOCTH CBETOBBIX BOJIH B KPUCTAJIJIAX OT X MOJIAPU3AIINH;

) COTJIACOBAHHOE MPOTEKAaHUE BO BPEMEHHU HECKOIbKHUX BOJHOBBIX MPOIIECCOB MU CBOHCTBO, OT-
paxarolee CTaOMIBbHOCTD (Pa3bl OJTHOM MIJIM HECKOIBKUX 3JIEKTPOMArHUTHBIX BOJIH.

KakoBa ocHoBHas ¢pyHKIMS qedaeKTopa:

a) yIpaBJicHUE HAMPABJICHUEM PACIIPOCTPAHEHUS ONTHICCKOTO U3TYUCHHS;

0) ycusieHUE ONITHYECKOTO H3ITYUCHHS,

B) (POKYCHPOBKa ONTHYECKOTO U3JTy4EHUS;

T') TeHepaIus ONTUYECKOrO U3TYUCHHS,

JT) TIOTJIOIICHUE ONITHYECKOTO U3TyUSHUS.

Pazpermaroniast cmiocoOHOCTH eIeKTOpa 3TO:

a) YUCJIO TIEPHUOJIOB KOJeOaHNH CBETOBOTO JIyda MPH €ro MPOCTPAHCTBEHHOM TepeMelieHuH 3a |
CeKYH]Y;

0) CKOPOCTh U3MEHEHHS TPOCTPAHCTBEHHOTO IMOJIOKEHUS JTyda TPU €ro Mepexojie ¢ OHOTro die-
MEHTAa pa3pelIeHus Ha APYrou;

B) JIMAIIa30H JITMH BOJIH ONTHYECKOTO U3JTyUeHHUS B KOTOPOM paboTaeT AedIieKTop;

T') YUCIIO pa3pelIMMbIX HAMPaBIECHUH JTyda, YKIAbIBAIOIINXCS B MIPEIeax yria OTKIOHEHHSI.

Kakas cpena sSBisIeTCsl aHU30TPOITHOM

a) CBOMCTBA Cpebl B Pa3IMYHBIX HAMIPABICHUSX BHYTPH 3TOU CPEJbl Pa3IHYHBI,

0) CBOICTBa cpe/ibl B pa3TUYHBIX HANIPABICHUSIX BHYTPH 3TOU CPEJIbI OTMHAKOBHI;

B) CBOICTBA Cpe/Ibl M3MEHSIOTCS BJIOJIh BBIJICIICHHOTO HAIIPABICHUSI BHYTPHU 3TOH CPEIbI;

T') CBOMCTBA CPeJIbl H3MEHSFOTCS BO BPEMEHH BJIOJIb BBIJICIICHHOTO HAIIPABIICHUSI BHYTPH 3TOH Ccpe-
JTBL.

['eomeTpHyecKOe MECTO TOUYEK, B KOTOPBIX (ha3a BOJHBI OCTACTCS MOCTOSTHHON HAa3bIBAIOT:

a) Ga30BOif CKOPOCTHIO BOJHEI;

0) (ha30BBIM HJIM BOTHOBBIM (DPOHTOM;

B) DKBUIIOTEHIIMATHHON TOBEPXHOCTHIO BOJIHBI;

T') ITIOCKOCTBIO TIOJIIPU3AITUH BOJTHBL;

1) TIOBEPXHOCTHIO BOTHOBOW HOPMAJIH.

YacToTHast qucnepcus CBETa 3TO:

a) 3aBUCUMOCTD (Da30BOI CKOPOCTH CBETOBBIX BOJIH B KPUCTAIIAX OT UX MOJISIPU3AIINN;

CornacoBaHa Ha noprane Ne 42175 12



0) BpaleHre TIOCKOCTH MOJISIPU3ALUU CBETOBOM BOJIHBI;

B) IiepepacipeziesieHie HHTEHCUBHOCTH CBETa B pe3yJIbTaTe HAJIOXKEHUS (CYNEepIrIo3nIInu) HECKONb-
KHUX CBETOBBIX BOIIH;

I') COBOKYITHOCTb SIBJICHHM, 00YCIOBICHHBIX 3aBUCUMOCTBIO a0COIIOTHOTO MOKA3aTels Mpeome-
HUSI BEIIECTBA OT JJIMHBI BOJIHBI CBETA.

Jluneninsbiii anexkrpoontuueckuit a¢ ekt [lokkenpca HabMOAaETCS B!

a) KpUCTaJUIax, He 00JaJaloMIKX LIEHTPOM CUMMETPHH;

0) IEHTPOCUMMETPUYHBIX KpHUCTAJIIAX;

B) U30TPOIHBIX TENAX;

') MPOBOIHUKAX.

OO0patHbIii The303J1eKTpHUecKuil 3pdekT onucriBaeTcs:

a) BEKTOPOM;

0) TEH30pOM BTOPOT'O paHra;

B) TEH30POM TPETHETO PAHTa;

I') TESH30POM YETBEPTOTO paHra.

TeH30p ynpyrux noCTOSIHHBIX 3TO:

a) TEH30p BTOPOTO PaHTa;

B) TEH30P TPETHETO PAHTa;

I') TEH30p YETBEPTOrO PAHra;

1) CKaJIsIpHAsl BETMYMHA.

®otoynpyruii 3¢ ekt onucrBaeTC:

a) BEKTOPOM;

0) TEH30pOM BTOPOT'O paHra;

B) TEH30POM TPETHETO PAHTa;

I') TECH30POM YETBEPTOTO paHra.

DNEKTPOONTUYECKHUE METOIbI YIIPABICHUS ONTHYECKUM U3JTy4€HHEM OCHOBAHBI Ha:

a) UCIIOJIb30BaHUU AU(pakIuy cBeTa Ha OETYyIINX aKyCTUYECKUX BOJTHAX;

0) UCIOIb30BaHUM THU(PPAKITUU CBETa HAa OCTYIIMX aKyCTHYECKUX BOJHAX B IJIAHAPHBIX BOJTHOBO-
nax;

B) HMCIIOJIb30BaHUU 3(PPEKTOB, CBA3AHHBIX C U3MEHEHUSMHU ONTUYECKUX WHIUKATPUC KPUCTAIIIOB,
00J1a7aI0IUX AIIEKTPOONITHUECKUM 3(PPEKTOM O] BO3AECUCTBUEM IEKTPUUYECKOTO MOJIS;

I') HUCIOJIb30BaHUU 3¢ (EKTOB, CBSI3aHHBIX C IepepaclperesieHHeM NHTEHCUBHOCTU CBETa B pe-
3yAbTaTe HAIOXKEHUS (CYNEpPIO3UILINHT ) HECKOIBKIX CBETOBBIX BOJIH.

JmpnexTpuueckas MPOHULIAEMOCTh ONTHYECKH aHU30TPOITHOM Cpe/ibl OMUCHIBACTCS:

a) CKaJIIpHOW BEIMYNHOM;

0) TEH30pOM TIEPBOTO PaHTa;

B) TEH30pOM BTOPOT'O PaHra;

T') TEH30POM TPETHETO PaHTa.

YacToTa CKaHUPOBAHUS HIIEKTPOONTHUECKOTO Jie(ieKTopa

a) YUCJIO MEPUO/IOB KojeOaHU CBETOBOIO Jiydya MpPH €ro MPOCTPAaHCTBEHHOM IepeMellieHut 3a 1
CeKYH]Y;

0) CKOpOCTh U3MEHEHHS MPOCTPAHCTBEHHOTO MOJIOKEHUS JTy4a MpU €ro mepexoyie ¢ OJHOro sie-
MEHTa pa3peuIcHus Ha ApYyrou;

B) AMania30H JJTHH BOJIH ONTHYECKOTO M3TyYeHHsI, B KOTOPOM paboTaeT AedeKTop;

T') YUCIIO pa3peIIMMbIX HAMPABICHUH JTyda, YKIABIBAIOIINXCS B MIPEIeax yria OTKIOHEHHUSI.

B ocHOBe akyCTOONTHYECKHX METOAOB YNPABICHHS ONTHUYECKUM U3ITYyYCHUEM JICKUT

a) SABJICHUE U3MEHEHUS TI0Ka3aTelsl MPeIOMIICHHS ONTUYECKHU MPO3PAUYHBIX (POTOYHNPYTUX CPE MO
BO3/IeCTBHEM BO30Y)K/1a€MbIX B HUX aKyCTHUECKHX BOJIH;

0) siBIeHUE U3MEHEHHUS MTOKa3aTels MPEIOMIICHUS OT TEMIIepaTyphl;

B) SIBJICHUE W3MEHEHUS ONTUYECKUX MHAUKATPUC KPUCTAIIIOB, OONAJAIONINX 3JIEKTPOONTUYECKUM
a¢deKkToM o1 BO3ACHCTBUEM DIIEKTPHUIECKOTO OIS,

r) ucnoyib3oBaHue >(h(HEKTOB, CBA3AHHBIX C IEepepachpeieIeHHEM HHTCHCHBHOCTH CBETa B pe-
3yAbTaTe HAIOKEHUS (CYNEepHO3HIINT) HECKOJIBKUX CBETOBBIX BOJIH

B nianapHOM BOJIHOBO/IE TOKA3aTeNb MPEJIOMIICHHUS BOITHOBOJHOTO CJIOS:
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a) HE JIOJDKEH IPEBBIIATh [TOKA3aTeNN MPETOMIIECHUS KaK s MOJUIOKKH, TaK U Ui MOKPOBHOMU
cpenpl;

0) norKeH OBITh paBHBIM MOKA3aTeNIo MPEJIOMIICHHUS! TOKPOBHOM Cpe/ibl M MPEBBIIATH TOKA3aTelb
MIPEJIOMIIEHUS TIOJUTOXKKH;

B) JIOJDKEH OBITH PaBHBIM IOKA3aTEII0 MPEIOMIICHUS MOJJIOXKKHU W IMPEBHIIATh MOKa3aTenb Ipe-
JIOMJICHHSI IOKPOBHOM CPEJIbI;

I') JOJDKEH NPEBBILIATH [TOKA3aTeNN PEIOMIICHHS TOATI0KKN U IIOKPOBHOW CPEJIBI.

BexTop nmonspuzanuu mpoaoibHOM 00bEMHON aKyCTHYECKON BOJTHBI:

a) OPTOTrOHAJIEH HAIIPABJIEHUIO PACIPOCTPAHEHUS IIPOJOIBHON aKyCTUYECKON BOJIHBI,

0) coBmasaeT ¢ BEKTOPOM MOJISPU3AINH [TONIEPEYHON aKyCTUYECKON BOJIHBI,

B) UIMEET HAIIPaBJICHUE, IIPOTUBOIIOJIOKHOE HAIIPABJICHUIO PACIPOCTPAHEHUS TPOJOIBHON aKyCTH-
YeCKOU BOJIHEIL,

') COBIAAAET C HAIPABJICHUEM PACIIPOCTPAHEHUS POAOJIBHON aKyCTUUECKON BOJIHBI.

[Ipu aHomanpHOU mudpakiuu bparra BeKTOpHl MOJMApU3ANKMK Tafarouield u audparupoBaHHOM
CBETOBBIX BOJIH:

a) OPTOTOHAJILHBI;

0) KOJJTMHEapHBI;

B) UMEIOT MPOTUBOMOJIOKHOE HAlPaBJICHHUE;

') COBIAAAIOT C HAIPABJICHUEM PaCIpOCTPAHEHUS AKyCTUUECKOM BOJIHBI.

AMIUIMTYIa TOBEPXHOCTHON aKyCTHUECKOM BOJIHBI:

a) HE U3MEHSETCS MPH yAaJICHUH TOYKH HAOIIOICHUS OT TIOBEPXHOCTH B INIyOHHY KpUCTAIINIA;

0) BO3pacTaeT Npyu yJAJICHHH TOYKH HAOIIOJCHHS OT MMOBEPXHOCTH B IIIyOMHY KpUCTAJIIA;

B) yOBbIBAa€T NpH YIAJICHUU TOUYKU HAOIIOACHHS OT MOBEPXHOCTH B IITyOMHY KpHCTaIa;

') U3MEHSETCS M0 CUHYCOMJIaJIbHOMY 3aKOHY IPU yAaJCHUH TOYKU HAOMIONCHHS OT MOBEPXHOCTU
B IIIyOMHY KpHCTasia.

. Marautoontuueckuii a3gdext Keppa 3akirouaeTcsi B TOM, 4TO:

a) IpU MPOXOXKACHUH JIMHEHHO MOJIIPU30BAHHON CBETOBOM BOJIHBI UEPE3 HaMarHWYEHHbBINH MaTe-
puas HaOIroaeTcs BpalleHrue MIOCKOCTU MOJSIPU3alliy CBETOBOM BOJIHBI, M CBETOBAsI BOJIHA CTAHOBUTCS
AIUIMITUYECKH MTOJIIPU30BaHHOM;

0) pH OTpa)KEHUH JIMHEHHO MOJIIPU30BAHHOMN CBETOBOI1 BOJIHBI OT MOBEPXHOCTH HAMarHUYEHHOTO
Marepuaia HabJIo1aeTCs BpalleHUe INIOCKOCTH MOJISIPU3ALIMU CBETOBOW BOJHBI, M CBETOBAsl BOJIHA CTAHO-
BUTCSI SJUIMITUYECKHU MOJIIPU30BAHHOM;

B) IIPU IPOXOXIECHNUHU JIMHENHO MOJIIPU30BAaHHON CBETOBOW BOJIHBI UYEPE3 HEMArHUTHBIM MaTrepHual
HaOJI01aeTCsl BpallleHHe TUIOCKOCTU TMOJISIPU3alliid CBETOBOW BOJIHBI, U CBETOBAsl BOJIHA CTAHOBUTCS HJI-
JUNTHYECKU NTOJIIPU30BAaHHOM;

') IpU OTPaKEHUU HETOJIIPU30BAHHON CBETOBOW BOJHBI OT MOBEPXHOCTH HAMarHWYeHHOTO MaTe-
puana HaOJIIoAaeTCsl BpallleHUe IMJIOCKOCTH MOJISIPU3allMU CBETOBOM BOJIHBI, U CBETOBAsI BOJIHA CTAHOBUTCS
AIUTUIITUYECKH MOIIPU30BAHHOM.

14.1.2. Tembl 0IPOCOB HA 3aHATHAX

CBolicTBa ONTUYECKOr0 U3nyueHus. PacripocTpaHeHre ONTUYECKOrO U3IY4YEHHs B OJHOPOAHBIX U
HEOJTHOPOJHBIX cpenax. Kimaccudukanus MeToloB ynpaBieHUS ONTHUYECKUM H3JIyY€HHEM M MPHOOpPOB,
peanu3yomux ykazaHHble MeTobl. OCOOCHHOCTH M XapaKTEPUCTUKU METOAOB YIPABJICHUS ONTUYECKUM
U3J1y4EeHUEM.

JusnexTpuueckuil TEH30p aHU30TPOIHOM cpenbl. PacripocTpaneHue n CBOWCTBA INIOCKUX BOJIH B
aHM30TpONHbIX cpenax. da3oBas u rpynmnosas ckopocTs. Knaccudukanus aHu3oTponHsix cpen. Pacnpo-
CTPAHEHHUE CBETA B OJHOOCHBIX U JBYOCHBIX KpHcTaiuiax. OnTudeckas akTUBHOCTb. VICKyccTBEeHHas aHU -
3otponus: 3¢ dextsl [lokkensca nu Papanes, KBaApaTUUHBIA 3JIEKTPOONTHYECKUN >PPeKT u GoTtoyrpy-
rOCTb.

Mertonbl 1 puOOpHI YIPaBIEHUS ONTUYECKUM U3TYyYEHHUEM Ha OCHOBE AJIEKTPOONTHYECKOro d(-
¢exTa. HenpeppIBHBIE 3JIeKTpoONTHYECKUE Je(IeKTOpbl. MeTobl U MpUOOPH! TUCKPETHOTO OTKIOHEHUS
ONTUYECKOro M3JIyuyeHHs] Ha OCHOBE IeKTpoonTudeckoro 3¢ ¢exra. [lomaspuzanuonssle nepexitodyaTesny.
[TnanapHble MEKTPOONITHYECKUE 1€(DIEKTOPBI.

OObeMHBIE aKyCTHYECKHE OObEMHBbIE BOJHBI B TBEpIbIX Tenax. Judpakiuus cBera Ha ympyrux
BoJIHax. bparroBckue neduiekTopsl. YibTpa3ByKoBble pedpakunoHHble AedaekTopsl. Judpakuus BoIHO-
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BOJHBIX ONTHUYCCKHUX BOJIH Ha NHNOBCPXHOCTHBIX AKYCTHUYCCKHX BOJIHAX. HJIaHapHBIe AKYCTOOIITUYCCKUC
nedIeKTopHI.

14.1.3. 3auér

1. MaiiTe onpeneneHnss OCHOBHBIX IapaMETPOB ONTHYECKOIO U3JIy4EHUSI.

2. Kakoe cBeTOBOE 110JI€ Ha3bIBAIOT MOJIIPU30BAHHBIM, a KAKOE HETOJIIPU30BAHHBIM?

3. UeM oTAMYAIOTCS BOJIHBI C JIMHEHHOM, SJUTMIITUYECKON U KPYroBoi (J1€BOH U MpaBoil) mossipuza-
UsIMu?

4. Jlaiite omnpeneneHue MOHATHIO «KOT€PEHTHOE U3Iy4YeHHE». YeM OTIMYaeTCsl «IIPOCTPAHCTBEH-
Has» KOr€peHTHOCTh OT «BPEMEHHOW»?

5. JlaiiTe ompezneneHUe MOHATUAM «OAHOPOJAHAs Cpela» U «HEeoAHopoaHas cpenax». [lpusenure
IIPUMEPBI HEOTHOPOIHBIX CPE.

6. Jlaiite onpeneneHue oKa3arTells MPeIOMIICHUS CPEb.

7. Kakue cpenpl sBISIOTCA Hanbosee MepcreKTUBHBIMU Ui IPUOOPOB YIPaBICHUS ONTHUYECKUM
U3Iy4yeHUeM?

8. Kakue npusHaku jexaT B OCHOBE KJaCCHU(PHUKAIMK METOJIOB yINPaBICHHUSI ONTHUYECKUM H3ITy4e-
HUEM

9. IlepeuniciuTe TUIIBI U OCHOBHBIE XaPAaKTEPUCTUKU METOJOB YIPABJIEHUS ONTUYECKUM H3JIyye-
HUEM.

10. Tlepeunciante OCHOBHBIE TapaMeTpbl IPUOOPOB YIIPABIECHUS ONTUYECKUM U3ITyYEHUEM.

11. Kakue ycTpoiicTBa Ha3bIBatOTCs «aediaeKTopamm», nouemy?

12. Yo Takoe paspemiaromiasi CmocoOHOCTh aediaexropa?

13. KakuMu napameTpamu onpesiensercs mouoca npomyckanus aediaexropa?

14. Yem onpenensieTcss ObicTpoaeiicTBUE AediiekTopa?

15. KakoBa cBs13b MOJIOCHI IPOIYCKaHUs Je(IIEKTOpa U ero ObICTpOAeHCTBUS?

16. JlaitTe onpeneneHre aMITUTYIHONW U YaCTOTHOM XapaKTEPUCTHK aedIeKTopa.

17. Ten3zopaMu Kakoro paHra ONMCHIBAIOTCS JMIJIEKTPUYECKAs M MAarHUTHAas IPOHULAEMOCTH U
MIPOBOJIUMOCTH CpeIbI?

18. Kak MO>kHO 3amucarh TEH30p BTOPOro paHra Juisg KyOU4eCKUX KpPUCTAJIIIOB?

19. Kaxko#t Bua uMeeT TeH30p BTOPOTO paHra B OIHOOCHBIX KpUCTaiax?

20. C xakuM SIBJICHHEM CBSI3aHa JUCIEPCUS TUNIEKTPUUECKON TPOHULIAEMOCTH IIPO3PAUHBIX CPENl
Ha ONTUYECKUX YacToTax?

2]1. C ueMm cBsI3aHO SIBJICHHME IIPOCTPAHCTBEHHOM IUCIEPCUU AMAIEKTPUYECKONW IMPOHUIAEMOCTU
IIPO3PAUHBIX CPEJ] HA ONTHUYECKHUX YacTOTax?

22. KakoBbl XapaKkTepHble 0COOEHHOCTH PACIPOCTPAaHEHHs TNIOCKUX CBETOBBIX BOJIH B ONTHYECKU
HEaKTUBHBIX U30TPOMHBIX cpeax?

23. B 4eM 3axiroyaeTcs SBJIEHUE €CTECTBEHHON ONTUYECKOM aKTMBHOCTH IIPH PaclpOCTPAHEHUU
CBETOBBIX BOJIH B TUPOTPOIHBIX ONTHYECKH U30TPOIHBIX cpeaax?

24. Yt0 TaKkoe HUPKYISPHOE BYIy4elperoMIeHue?

25. KakoBbl CBOCTBa COOCTBEHHBIX (HOPMaJIbHBIX) BOJIH CPEJIbl?

26. YeM OTIMUAIOTCS IPYT OT JIpyra OOBIKHOBEHHbIE U HEOOBIKHOBEHHBIE CBETOBBIE BOJIHBI B OJ1-
HOOCHBIX KpHcTasuiax?

27. Kak opueHTHPOBaH BEKTOP MOJIAPU3ALMU OOBIKHOBEHHOW CBETOBOI BOJHBI B OTHOOCHOM KpH-
craye?

28. Kak opueHTHpOBaH BEKTOp MOJSPU3ALUU HEOOBIKHOBEHHON CBETOBOI BOJIHBI B OJHOOCHOM
KpucTae?

29. B uem CyTh sIBICHUS «IMHEHHBIN anekTpoonTuueckuil 3¢ ekt ITokkensca»? B kakux kpu-
CTaJuIax OH HabmopaeTcs?

30. B yem cyThb sIBI€HUS «KBaJApaTUUHbIH 3nekTpoontudeckuii agpdext Keppa»?

31. B uem cytb siBiaeHus «poroynpyruii 3¢ dexr»? TeH30poM Kakoro paHra OH OMUChIBaeTCs?

32. Kakoe siBJI€HHE JIE)KUT B OCHOBE NIEKTPOOIITUYECKUX METOJOB YIIPABIEHUS ONTUYECKUM U3ITY-
YyeHHeM?

33. Kak MOXHO 3amnucaTh TEH30p BTOPOTO paHTIa il KyOMUECKUX KPUCTAIUIOB?

34. 3anmummTe TEH30p JIUAICKTPUYCCKONH MPOHUIIAEMOCTH JUISI KPHCTAJUIOB KJIacca CHUMMETPHH
3m.
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35. 3anummMre TEH30p IUAIEKTPUYECKON NPOHULAEMOCTH JUIsl KPUCTAJUIOB KJlacca CUMMETPHUH
mm?2.

14.1.4. Bonpocsl 1uddepeHuMpoBaHHOIO 3a4eTa

1. 3anumuTe ypaBHEHUE U1 CBETOBBIX BOJIH B CPEAE C JIMHEHHBIM JIBYJIY4ENPEIOMICHUEM IIPU
OJTHOPOJTHOM BHEIIHEM II0JIE.

2. B uem cyTb sBIEHUS «IMHEHHBIN 3nekTpoonTuyeckuii adgpdexr I[Tokkensca»? B kakux kpucrai-
Jax oH HaOmoaaercs?

3. B uem cyTb sIBJICHUS «KBaJIpaTUUHBIN 3eKTpoonTHueckuit apdexr Keppa»?

4. Kak mposBIIIETCSI COBMECTHBIM BKJIQJl JTMHEHHOTO 3JIEKTPOONTHYECKOTO u (poToympyroro 3¢-
(EeKTOB Ha IEKTPOONITUUECKHE TTapaMeTPhl KPUCTAILJIOB.

5. Onuimute TUIBI HEMPEPBIBHBIX AIEKTPOONTHUECKUX Je(eKTopoB. B ueM ux ocodbennoctu?

6. Ilepeunciure METOAB! AUCKPETHOTO OTKIOHEHUS ONITUYECKOIO JIy4ya ¥ BUbI NOIAPU3ALMOHHBIX
IIEpEKIIIOYaTeIIeH.

7. JlaiiTe onpeneneHue TEPMUHY «I10JIyBOJHOBOE HAIPSKEHUE»

8. OnuiuTe NpUHIUN padOThl AMIUIUTYIHOTO U (pa30BOTO AIEKTPOONTHUECKUX MOJYIISITOPOB.

9. Ilepeuncnure XxapaKTepUCTUKU MOHOKpHUCTauIa TuTanui-pocdara kanusa (KTiOPO4), neobxo-
JTUMBbIE JUI pacueTa 3JIeKTPOONTUYECKUX MepeKIIoYaTesIeH.

10. Ilepeuncnute XapakTepUCTUKH MOHOKpUcTamia HHobara autus (LiNbO3), HeoOxomumble 1iis
pacueTa 3JeKTPOONTUYECKUX MEePEKIIoYaTeNIeH.

11. Ha kakux (Qu3MUeCKuX SBJICHUAX OCHOBAHO MPUMEHEHHE aKyCTOONTUYECKHX MOAYJSITOPOB B
KauecTBe Ae(hIeKTOpOoB?

12. 3anummTe ycaoBUs CHMHXPOHM3MA IIPU aKyCTOONTHYECKOM B3aMMOACUCTBUU M IOACHUTE UX
¢buznyeckuil CMbICII.

13. B yem ocobennoctu audpaxiuu Pamana-Hara u bparra?

14. HapucyiiTe nuarpaMMy BOJHOBBIX BEKTOpPOB JUIsl nudpakuuu bparra B M30TponHOW cpene;
BBIBE/IUTE HAa €€ OCHOBE COOTHOLIEHUE Ji1s yria bparra.

15. Yrto Takoe anomanbHas (aHU30TpomnHas) Audpakuus? B kakux cpempax oHa HabmogaeTcs?

16. Yto Takoe KomauMHeapHas AU(paKius, [Uis 4ero OHa MOXKET OBITh HCIIOIb30BaHa?

17. 3anuiuuTe ypaBHEHUs CBSI3aHHBIX BOJIH, ONHKCHIBaIOIINE AU(PaAKIIMIO CBETa HA MOHOXPOMATH -
YEeCKOM aKyCTUYECKOM BOJIHE; MOSICHUTE UX (PU3HUUECKUI CMBICIT.

18. Yro xapakrepusyet Ko3hHUIIMEHT aKyCTOONTHYECKOTO KadyecTBa cpeabl M2?

19. [lepeuncaure TUIbl Ipeodpa3oBaTeneil, NCMONIb3YeMbIX JJIs TeHepallii aKyCTHYECKUX BOJIH.

20. B ueM 3akmirovaercs crmoco0 aBTONMOACTPOKH yria bparra dhasupoBaHHbIMU TTpeoOpa3oBaTeIsi-
MU aKycTH4YeCKUX BOiH? Kak ero Mo>xHO peann3oBarsb?

21. HapucyiiTe nuarpaMmMy BOJIHOBBIX BEKTOPOB I aHU30TpONHOM nudpakuuu bparra ¢ mmupo-
KOIIOJIOCHOM r€OMETPUEN B OTHOOCHOM KpHUCTAJLIE.

22. 3anumuTe ypaBHEHHUS CBS3aHHBIX BOJH, OMMCHIBAIOIIUX M30TPOIHYIO OpAITOBCKYIO nu(ppak-
IIMIO CBETA HAa aKyCTUYeCKHUX BoiHaX. [loscHuTe Bce 0003HaUEHMS.

23. IlepeuncianTe BUIbI aKyCTOONTHYECKHUX AE(IIEKTOPOB.

24. HapucyiiTe NIpUMEpHYIO CXeMY OJHOKAaHaJbHOIO aKycToonTHueckoro neduekropa. IloscHure
Ha3HA4Y€HUE €ro JIEMEHTOB U OCHOBHbIE IPUHLIUIIBI (PYHKIIMOHUPOBAHMUSL.

25. HapucyiiTe npuMepHYI0 CXeMy MHOTOKaHAJIBHOTO aKycToonTH4YecKoro aeduiexropa. [loscuure
Ha3HA4YEHUE €ro JIEMEHTOB U OCHOBHbIEC IPUHLIUIIBI (PYHKIIMOHUPOBAHMSL.

26. HapucyiiTe npuMepHYIO CXeMY OJHOKAaHAJIbHOIO IJIAHAPHOTO aKyCTOONTHYECKOro 1e(IeKTo-
pa. [losicHuTe Ha3HaYeHUE ero 3JIEMEHTOB M OCHOBHBIE TPUHIIMUIIBI (PYHKIIMOHUPOBAHUS.

27. YeM omm4aroTCss MarHuroonTuyeckue 3(hhexTsl mepBoro u BTOPOro nopsiaka’?

28. B uem cytb sBienus «dpdext Dapanes»?

29. Ilepeuncaure marautoontuueckue 3pdexrel Keppa, noscHute ux GuU3NIecKyro CyIHOCTb.

30. Kaxoit Bua uMeeT TeH30p AUIIEKTPUYECKON IPOHUIIAEMOCTH N30TPOITHON HedeppOMarHuTHOM
Cpelipl, IOMELIEHHON B MarHUTHOE I10J1€, HallpaBJIeHHOE BAOJIb ocu OZ?.

31. JlaiiTe onpeneneHue BEKTOpa rHpaluu.

32. Kakoii BuJ UMEIOT TE€H30Pbl AUIIEKTPUYECKON U MAarHUTHOM NMPOHUIIAEMOCTH (heppOMarHuT-
HBIX MaTepHaJioB, IOMEIIEHHBIX B MArHUTHOE 110JIe, HalpaBjieHHOe BA0JIb ocu OZ?

33. Ilepeuncaute marepuaisl, NEPCHEKTUBHBIE ISl UCIOIb30BAHUS B MAarHUTOONTUYECKUX IPH-
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0opax yrpaBiIeHUS ONTHYECKUM U3ITyICHUEM.

34. Hapucyiite cxeMy (apaZeeBCKOr0 MarHUTOONITUYECKOTO MOJYJISTOpa CBETAa, MOSICHUTE MPUH-
U eT0 PaboTHI.

35. Hapucyiite cxemy CBY-¢apangeeBckoro MarHuTOONITUYECKOTO MOIYJISITOpa CBETA, MOSCHUTE
HPUHIMIT €r0 paboThI.

36. Hapucyiite cxemy ¢apaieeBCKoro MoayssiTopa T0OpOTHOCTH PYOHMHOBOTO Jia3epa, MOSICHHUTE
HPUHIMIT €r0 paboThI.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIaM /JIsl JINI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st nui ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOTMOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuiie 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
3JI0pPOBbsI 1 HHBJIHJIOB

Kareropuu Bubl TONOTHUTEIBHBIX OIICHOYHBIX ®opMbI KOHTPOJISL M OLICHKH
oOyyaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUS

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[TpeumyIieCTBEHHO MUCHMEHHAS
npoBepKa

C napyumeHusMu
ciryxa

C mapymenusasmu | CobeceoBanme 1Mo BOIpocam K 3a4ueTy, | [IpenmyinecTBeHHO yCTHas MTPOBEpKa

3peHus OIIPOC 10 TEPMUHAM (MHAMBHYaTbHO)
C napyumeHusMu Pemenue qucTaHIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AUCTaHIMOHHBIMU
JBUTATEJIBHOIO CaMOCTOsITENIbHbIE PaOOTHI, BONPOCHI K METONaMHU
amrapara 3a4eTy
C orpanunuenusiMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITEIILHBIE [IpeuMy1ieCTBEHHO IIPOBEpPKA
00IIeMeTUITTHCKIM paboThl, BOIIPOCHI K 3a4ETY, METOJIaMH UCXOZS U3 COCTOSHUS
MOKa3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00Y4aroLIerocss HA MOMEHT IPOBEPKU

14.3. MeTtoauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEeHHbIMHU
BO3MOKHOCTSIMU 3/10POBbsI 1 HHBAJIN/I0B

Jis aMil ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMaTPUBACTCS J10-
cTymnHas ¢popMa NpeoCTaBIeHUS 3aJaHU OIIEHOYHBIX CPEJICTB, @ UMEHHO:

- B IleyaTtHo# (opme;

- B IIeYaTHOW (hopMe ¢ YBEITHUYEHHBIM HIPUPTOM;

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABIICHUE 3a/1aHUs C UCIIOJIb30BaHUEM CYPIONIEPEBOA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHYUBACTCS BpeMs Ha
HOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. I TakKMX 00y4aromuxcs MpeycMaTpruBaeTcs: JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB HA 3a/1aHUs, & IMEHHO:

- MUCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- IIPE/ICTaBIEHNE OTBETOB YCTHO.

[Tponienypa orieHHBaHUs pe3yIbTATOB OOYYEHMS JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbs M1 MHBAIHJIOB IO JUCHIHUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popMax, aJaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

JLst 1M1 ¢ HAapYLIeHUusIMH cJIyXa:
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- B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;

- B IIe4aTHOU hopme.

J1J1s1 JIMI ¢ HAPYIIEHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B ()OpME IJIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

[Tpu HEOOXOMUMOCTH ISl JIUIL C OTPAaHUICHHBIMH BO3MOXKHOCTSIMU 37I0POBbS 1 HHBAIUIOB TPOIIE-
Jypa OLIEHUBAHUS PE3yIETATOB O0YICHHSI MOXKET TIPOBOIUTHCS B HECKOIBKO 3TAIIOB.
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