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Y4eOnsiii mnan zHabopa 2017 rona
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Ne Buapl yueOHO A€SITEIBHOCTH 4 cemecTp 5 cemectp Bcero J2B107080%000
1 | Jlekuun 6 0 6 4acoB
2 |IIpakTHueckue 3aHATHS 2 4 6 4acoB
3 |Bcero aymuTOpHBIX 3aHATHI 8 4 12 4acoB
4 | CamocrosTenbHas paboTa 60 32 92 4acoB
5 |Bcero (6e3 sx3amMeHa) 68 36 104 4acoB
6 | IlogroroBka u claua sK3aMeHa / 3aueTa 0 36 36 4acoB
7 | OOwas TpyI0eMKOCTh 68 72 140 4acoB
4.0 3.E.

JuddepeHnrpoBaHHbIi 3a4eT: 4 ceMecTp
DK3ameH: 5 cemecTp
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
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 (crienranbHocTH) 03.06.01 dusuka u acrponomus, yreepxkaernoro 30.07.2014 roma, paccmoTpeHa

u ono0peHa Ha 3acenanuu Kadenper D11« » 20 rona, mpoTtokon Ne
PazpaboTunk:
3aBeayromuii kapenpoit kapenpa 11 C. M. lllanapos

3aBenyromuii odecrieunBaroien kag.
oIl C. M. llangapos

Pabouast mporpaMMa TUCIUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BBITyCKarolel kadenpoii:

Hexan ©@OT A. 1. Boponun
3aBenyromnuii BeITycKaroten kag.

OI1 C. M. lllannapos
OKCIEPTHI:

3aBeAyOINi aCIUPaHTypOi T. }O. Kopotuna

[Tpodeccop xadeapsl AIEKTPOHHBIX
npudopos (BI1) JI. H. Opnukos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
yIiIyOJ€HHOE OCBOEHUE TEOPETUYECKUX M METOJOJIOTMYECKUX OCHOB ONTHKH, KaK TEXHUYECKOU
HayKH, 1151 UX UCIOJIb30BaHUS B MHHOBALMOHHOW JIEATENFHOCTH B chepe HayKH, 0Opa30BaHuUs, TEXHHUKH,
IIPOU3BO/ICTBA;
opranu3zanys paboThl 10 MOArOTOBKE K C/l1adye KaHIUAATCKOrO SK3aMeHa I0 CHEeIHaIbHON JUCIH-
wMHe 1o crneuuanbHoctu 01.04.05 - Ontuka B coorBeTcTBUM ¢ HOMeHKIaTypoil ceruaibHOCTe Hay4-
HBIX paOOTHUKOB, YTBEpXKAeHHOU pukazoM MunoopHayku Poccun Ne 59 ot 25.02.2009 r.

1.2. 3agaun JIMCHMIIINHBI
—  yrayOsjeHne HeoOXOAMMBIX B MPO(ECCHOHATBHON NESITeIbHOCTH 3HAHUM MO (HU3NYe-CKUM
OCHOBaM ONTHUKHU M IO MOJXOAAaM M MaTeMaTH4eCKUM MOJENSM, UCTIONb3YeMbIM Ul ONUCa-HUs ONTHYe-
CKHX SIBJICHHUI;
— TOJIyueHHe U YIiayOjeHue 3HaHWN MO MHKEHEPHBIM acCHeKTaM MOCTPOEHUS ONTHUYECKUX 3Jie-
MEHTOB, CUCTEM U MPUOOPOB, a TAK)KE METOJIOB U TEXHOJIOTUHM U3TOTOBJIECHHUS ONTHYECKUX MaTepHaloB

2. MecTto mucuuniauebl B ctpykrype OIIOII

Juctunnuna «Ontukay (b1.B.O/1.1) otHocuTcs k 610Ky 1 (BapraTHBHAs 4acTh).

[TpenmiecTBYIONMME TUCIUTUTHHAMHA, (HOPMHUPYIONUMHU HadaJIbHBIC 3HAHUS, SBISIFOTCS: MHTE-
rpajgbHas U BONHOBOAHAs (oToHMKA, DOTOHWMKA HETUMHEHHBIX CTPYKTYp, DOTOHMKA MEepHOAMYECKHX
CTPYKTYP.

[TocnenyromumMu TUCHUIUIMHAMU BJsSIOTCS: [loAroroBka K ciave M cada rocy1apcTBEHHOTO JK-
3ameHa, [IpeacraBieHrne HaydYHOTO JOKJIaa 00 OCHOBHBIX pe3yJbTaTax IMOJATrOTOBICHHON HAayYHO-KBAJU-
(buKamoHHON paboOTHI (AHCCEPTALIHH).

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

— IIK-3 roToBHOCTh K pa3paboTKe U peaau3aliyd YCTPOWCTB M CHUCTEM HEJIMHEHHON M BOJHO-
BOJIHOM (DOTOHMKH, KBAHTOBOW AJIEKTPOHUKH U ONTUYECKOM ronorpaduu;

— IIK-4 criocoOGHOCTh IUIaHUPOBATh M MPOBOJUTH HAyYHbIE-UCCIICAOBAaHUS B 00JaCTH HEIHHEH -
HOW M BOJIHOBOAHOM (DOTOHMKH, KBAHTOBOW AIIEKTPOHHUKH U ONITHYECKOU rojorpadu;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00YyJaOLIUICs TOJKEH:

—  3HATh (U3MUYECKHUE OCHOBBI ONTUKHU, OAXO/BI K OMUCAHUIO ONTUYECKUX SBJICHUMN, TPUHIIUITBI
MOCTPOEHUS U (PYHKIIMOHUPOBAHUS ONTUYECKUX BJIEMEHTOB, CUCTEM M NMPUOOPOB; OC-HOBHBIE METObI U
TEXHOJIOTMUECKHE MTPOLIECCHl U3TOTOBIIEHUSI ONITHYECKUX MATEPUATIOB

—  yMeTb OIpeNensTh U 000CHOBBIBaTh BHIOOP CXEMbI MOCTPOCHUS ONTUYECKUX AJIEMEHTOB, CH-
CTEM M IPUOOPOB Pa3IMYHOIO HA3HAUCHMS, a TAK)KE METOOB U TEXHOJOTHH U3rOTOBIIC-HUS ONTHYECKUX
MaTepHasoB, COOTBETCTBYIOIUX (PYHKIIMOHAIBHOMY HAa3HAUEHHIO pa3-pabaThIBaeMbIX 3JIEMEHTOB M UC-
MI0JIb3YEMOMY CIIEKTPAJIbHOMY JUAMA30HY

— BJaJeTh METOJaMU MaTEMATUYECKOIO MOJEIIMPOBAHUS ONTHYECKHUX SIBICHUM, MHKEHEPHOTO
IPOEKTUPOBAHUS ONTHYECKUX 3JIEMEHTOB, CUCTEM U MPUOOPOB, a TAKKE METOJOB U TEXHOJIOTUU U3rOTOB-
JIEHUs] ONTUYECKUX MaTepUajoB, C UCIOJIb30BAaHMEM CTAHIAPTHHIX M CHEIUAIN3HPOBAHHBIX METOAMK U
IIPOrPaMMHBIX CPEICTB; METOAMKAMHM HM3MEPEHUN OCHOBHBIX NAapaMETPOB ONTHYECKUX DJIEMEHTOB, CH-
CTeM U MPUOOPOB, a TAK)KE OCHOBHBIX XaPaKTEPUCTUK ONTUYECKHX MAaTEPUAIOB

4. O6beM IMCUMIVIMHBI M BUABI Y4e0HOIl padoThI
OO01ast TpyI0EMKOCTb JUCHUIUINHBI cocTaBisieT 4.0 3aueTHBIX eIMHMILIbI U IIPECcTaBIeHa B Ta0uu -

%Zgﬁl{lﬁa 4.1 — TpyaoeMKOCTb JUCLUILINHBI
Bunsl yueOHOM 1esTenbHOCTH Bcero yacos CemecTpsl
4 cemecTp 5 cemecTp
AynuTopHble 3aHATUSA (BCETO) 12 8 4
Jlexknuu 6 6 0
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[IpakTuyeckue 3aHATUS 6 2 4

CamocTosiTenbHas paboTa (Bcero) 92 60 32
IIpopaboTKa JTEeKIMOHHOTO MaTepuana 16 16 0
CamocTosTenbHOe H3ydyeHne TeM (BOIpOCoB) 50 26 24
TEOPETUUYECKON YacTH Kypca

[ToaroroBka Kk MpakKTUYECKUM 3aHSATHUSIM, 12 4 8
CeMHHapam

BrlinonHeHHE KOHTPOJIBLHBIX PadoT 14 14 0
Bcero (6e3 3x3amena) 104 68 36
[ToaroroBka u caada sk3amMeHa / 3a4eta 36 0 36
OO01mas Tpy10eMKOCTb, 4 140 68 72
3aueTHnie EquHuIie 4.0

5. Coneprxanue TMCUMILTHHBI

5.1. Pa3nenanl IMCHUILIAHBI M BUALI 3AaHATHHA
Pazniensl IUCHUIUIMHBI M BUBI 3aHATUH IPUBEICHBI B Tabmuiie 5.1,
Tabimua 5.1 — Pasgens! fUCHUILIMHEBL U BUABI 3aHSATHI

Bcero
4acoB
HasBanus pa3nenoB IuCHUTITHHB Jlek., 4 Hpak. Cam, (6e3 PopmHpyembie
3aH., 4 | pab., u KOMITETEHIIUH
9K3aMEH
a)
4 cemectp
1 DnexrpomarauTHas Teopus cBeta. BonHo- | 1 21 23 [1K-3, TIK-4
Bas ((pusnyeckas) ontuka. ['eomerpuueckas
(JrydeBas) onTuka
2 Unrepdepenuus u Audpakiys CBETOBBIX 1 1 27 29 [1K-3, I[IK-4
BOJIH. Teopus u3inydeHust U B3aMMOACHCTBUS
CBETOBBIX BOJIH C BEIIECTBOM
3 CraTucTtHyeckas OnTHKa 1 0 4 5 IIK-3, IIK-4
4 CnexkTpoCKOIus 1 0 0 1 [1K-3, TIK-4
5 DKcriepuMeHTalIbHAs U IPUKIIAgHAsE ONTHKA 1 0 4 5 I1K-3, I[IK-4
6 Onrtuka 1a3epoB 1 0 4 5 [IK-3, T1K-4
Hroro 3a cemectp 6 2 60 68
5 cemecTp
7 CratucTHyecKkas ONTHKA 0 1 8 9 IIK-3, IIK-4
8 CrnexkTpocKomus 0 1 [TK-3, TIK-4
9 DkcnepuMeHTaNbHAs U IPUKIJIAIHAs ONTHKA 0 1 4 5 [1K-3, I1K-4
10 OnTuka nazepoB 0 1 12 13 [1K-3, TIK-4
Hroro 3a cemectp 0 4 32 36
Hroro 6 6 92 104
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 — ComepkaHue pa3ienaoB TUCIUILIKH (TI0 JICKITHSIM)

HazBanus pa3aciioB

CopeprkaHue pa3aesioB JUCHUTLTUHEI (110
JICKITHSIM )

TpynoemkocTs,
q

dopmMmupyemsble
KOMITETEHIIUU

4 cemectp

1 DnexkrpoMarHuTHas
TEOpHsl CBETA.
BonnoBas

I'eomerpuueckas
(JrydeBas) onTuka

(pu3nyeckas) onTUKa.

YpaBHeHnuss Makcsesuia. BonHoBoe ypaBHe-
Hue. CBeT, KaK 3JIEKTPOMarHUTHbIE BOJIHBI B
00JIaCTH CHEKTPa OT MIATKOWH PEHTTeHOBCKOU
1o cyomumumeTpoBoit. [1nockue u chepu-
yeckue BoaHblL. [lonspusamnus ceera. Bextop
VYmosa-IloitnTuHra. Mas3oBas v rpymnmosas
cKopocTH cBeTa. OTpakeHue U mpesomIe-
HUE CBETA HA IPAHMIIE pa3Jiena U30TPOITHBIX
cpen. @opmyiel Openens. IlomHoe BHyTpeH-
Hee OTPaKEHUE KaK OCHOBA HOBBIX TEXHOJIO-
ruil nepeaaun nHGopmaruu. Pacnpocrpane-
HUE CBETa B aHU30TPOIHBIX U TUPOTPOIHBIX
cpenax. J[BoiiHOe nyuernpenoMiaeHue. JeK-
TpoonTuueckue 3¢ dextsr Keppa u [Tokkemns-
ca. OnTuueckas akTUBHOCTb. ACUMIITOTHUYE-
CKO€ pelleHre BOJIHOBOTO ypaBHEeHUs. [ 'eo-
MeTpo-onTuieckoe npubmmxenue. Odmactb
MPUMEHEHHUS JTy4eBOro MPUOIMKEHUS.
ITpunnun @epma. [ToHaTHE ONITHYECKOTO
n300-pakenus. [lapakcuansHoe puOIIKe-
uue. [Iperomiienue Ha cepuieckoii mo-
BepxHocTH. Cdhepu-ueckue 3epkaia v JIUH-
3bl. | eOMeTpHYECKHE U XPOMATUYECKHE
abeppauuu. TUIbl ONTHYECKUX TPHUOOPOB.

Hroro

I1K-3, [IK-4

2 Unatepdepennms u
TUQPAKITUS CBETOBBIX
BOJIH. Teopus
U3ITyYeHUS U
B3aMMO/ICHCTBUS
CBETOBBIX BOJIH C
BEIIECTBOM

WuTepdepeHius 4acTHIHO-KOT€pEeHTHOTO
u3nydeHus. KomriekcHas creneHs Kore-
peHtHO-cTU. Teopema Ban-I{utrepra - Llep-
HuKe. J[ByximydeBast HHTeppEepeHIus U e¢
UCIIOJIb30BaHME ISl TUAarHOCTUKU MTPUPOJI-
HBIX ¥ TEXHOTCHHBIX 0OBEKTOB U MPOIIECCOB.
Hudpaxius. JudpakiinoHHble HHTETpaIbl
Kupxroda - I'oiirenca. [ludpakuus Opene-
151 u @paynrodepa. {udpakuronnas pe-
metka. [Tapabomudeckas Teopus tudpak-
[[UU; TaycCOB My4oK. OCHOBBI BEKTOPHOI
teopun audpakuun. CuaTe3 AudpaxIuoH-
HBIX ONTUYECKUX JIEMEHTOB, KaK OCHOBA
HOBBIX TEXHOJIOTHI perucTparuu u oopa-
00Tku n306paxenuii. Kimaccuueckas reopust
B3aUMOJICHCTBUS U3IIYUYEHUS C BEIIECTBOM.
Pe3zonancHoe mpubmkenue. Jlucnepcuon-
Hble cooTHomeHus Kpamepca - Kponwra.
Onrtuueckuit a¢dekr [lTapka. DoToHHOE
9X0 M CAMOWHAYIIMPOBAHHAS MPO3PAYHOCTb.
Conuronb. OnHOPOTOHHBIE 1 MHOTO(OTOH-

I1K-3, IIK-4
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HBIE TIpollecChl. BeposITHOCTH CIIOHTaHHBIX
U BBIHY)KJIEHHBIX niepexo/10B. Koapdpunmen-
ThI DitHIITeHA. HennHelinpie BocnpuruMyn-
BOCTH. PacripocTpaHneHue BOJIH B HEJTMHEH -
HOM cpenie. MeTos MeIJIeHHO MEHSIOITUXCS
aMIUIATYA. YCI0BUE CHHXpPOHU3MA. TpexBo-
HOBOE B3anmozeiicTeue. CaMopoKycHpoBKa
cBeTa. BeIHyXJIeHHOE 1 KOMOMHAIIMOHHOE
paccestHie U ero MCIOJIb30BaHue AJIs u3yde-
HUSI MaTepUAIbHBIX Cpell. BEIHYKIeHHOE
paccestHue Manaensimtama-bpusitosHa.

Hroro

3 CraTuctuyeckas
OIITHUKa

BpeMeHnHas 1 npocTpaHCTBEHHAs! KOTEPEHT-
HOCTb CBETOBBIX T0JI€H; KOPPEIALHMOHHbIE
(YHKIIUH TEPBOTO U BBICHINX OPSIKOB.
CnexrtpanbHoe npeacTasieHue. Matepdepo-
METpHUsI UH-TEHCUBHOCTENH. KBaHTOBBIE CBOIA-
CTBa CBETOBHIX Mojel. DokoBcKoe, Kore-
PEHTHOE U CKaToe COCTOsIHME Mo-Jis.Pacpe-
nenenue boze-OiiHmureiina. [Tapamerp BbI-
poxnenus nois. IlyacconoBckas,
cyOmyacCOHOBCKas U CyIepITyacCCOHOBCKas
cTatucTuka (potoHoB. J[pobosoii mrym. Cra-
TUCTHYE-CKHE CBOMCTBA Ja3€PHOT0 U3IIyde-
HuA.CrIOHTaHHOE NTapaMeTPUUECKOE pacces-
Hue cBeTa. budoronsl. [lepenyrannsie co-
cTOsiHUA cBeTa. PacnipocTpaHeHue BOJIH B
CIIy4ailHO HEOTHOPOJIHOM CpeJIe.

Hroro

I1K-3, [IK-4

4 CekTpoCKOIus

Crnextpsl aToMOB. CHCcTeMaTHKa CIIeKTPOB
MHOTO03JICKTPOHHBIX aTOMOB. THUIIBI CBSA3EH
37eKTPOHOB. CrieKTpbl MosieKyi. ['pyrmmbl
cummeTpuu Mosiekyi. KonebarenbHble criek-
Tpbl. BpaiarensHas cTpyKTypa Konebaresb-
HBIX T10J10C. DJIEKTPOHHBIE CIIEKTPHI MOJIe-
kyn. Kitaccudukaniys 3neKTpoHHBIX COCTOS-
HUI JBYXaTOMHBIX MosieKyJ1. [IpuHnmn
®panka-Konnona. CrieKTpoCKOMuUsi TBEPIOTO
tena. [lepexoap! moj 1efiCTBUEM CBETA B
UeaJbHOM KpHCTaJlIe. 3apenieHHas 30Ha U
0071acTh MPO3PAYHOCTH B TUDIIEKTPUKAX.
Oxcutonbl Banbe-Motta 1 ®@penkens. O6-
JacTh GyHIaMEHTATBHOTO TTOTIIOMIECHHS.
Crnextpockormnus AePEKTHBIX COCTOSIHUN B
kpucraimax. Jlromuaecuennus. Tymenue
JIOMHUHECIEHIIMU. 30HHAs MOJEIb JIOMUHEC-
LEHIUU TUAIIEKTpUKOB. [IpuMenenne nomu-
HECLICHTHBIX KPUCTAJIOB.

Hroro

I1K-3, IIK-4

5 DkcnepuMeHTaIbHas
Y TIpUKJIHAS OTITHKA

M cTOYHMKM ONTHYECKOro U3itydeHus. Temn-
JIOBBIE, Ta30pa3psAHbIE U JIA3€PHBIE UCTOY-
HUKHU. XapaKTePUCTUKU IPUEMHUKOB HU3ITY-

I1K-3, [IK-4
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YCHHUS: CTICKTPAIbHAS M MHTETPAJIbHAS YyB-
CTBHUTEIBHOCTb, ITYMbI, HHEPIIUOHHOCTb.
TexHuka criekTpockonuu. CBETOQUIBTPHI,
NpU3MEHHbIE U JU(PPAKIIUOHHBIEC CIIEKTPAIIb-
HBIE TIPUOOPEI, HHTEphepomeTpbl. Dyphe-
cnekTpockonus. JlazepHast CHEKTPOCKOMH-
s1.3anmuch 1 00paboTKa ONTUYECKON HHPOP-
Maruy. MexaHu3M 3a1rcu U BOCTIPOU3BeIe-
HUSI BOJIHOBBIX ITOJICH C TIOMOIIIBIO IByMEP-
HBIX U TPEXMEPHBIX Toforpamm. Mcnomip3o-
BaHHE MeTO/I0B Dyphe-ONTHKH IS OTITHYE-
CKOHM (pUIIBTpAIMK U pacIio3HABaHHS 00-
pa3oB.BonokonHas orntuka. Mol onTuye-
CKUX BOJIOKOH. 3aTyXaHUe U AUCIIEPCUS MOJI.
BoJIOKOHHBIE JITMHUU CBSI3U, KAK OCHOBA HO-
BBIX TEXHOJIOTHH nepenaun nHPOpMauu 1
SHEPIHH.

Hroro

6 Ontuka 1a3epoB

[Tpuniun pabotel gazepa. CxeMbl HAKAYKH.
Onrnueckue pe3oHaropsl. Moasl onTuye-
CKHX pe30HaTopoB. CBOMCTBA JIa3€pHBIX
ny4koB. Tunel 1azepoB. TBepAOTENBHBIE J1a-
3epbl. ['a30BbIE J1a3ephl: Ja3ephl HA HEU-
TpPaJbHBIX aTO-MaX, HOHHBIE JIa3epPbl, MOJIE-
KYJISIPHBIE JIa3€pBl, JIa3€pbl HA CAMOOTPAHU-
YEHHBIX Iepexonax. [lomy-nmpoBoIHUKOBEIE
nasepsl. JIazepbl Ha LieHTpax okpacku.Pexu-
MBI paboThI J1a3epoB. HenpepbiBHbIE U M-
IYJIbCHBIN peXUMBI. [InukoBbIi pesxxum. Mo-
nyasiiust 1oOpotHocTH. CUHXpOHU3aUs
MO/,

Hroro

I1K-3, [IK-4

Hroro 3a cemectp

Hrtoro

5.3. Paznenbl AUCHUILVIMHBI U MEKIUCIMIVIMHAPHbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy UMH)

H 00ecreunBaeMbIMU (HOCJIe}:[yIOIl[I/IMI/I) AUCHUIIVIMHAMHA

Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBSI3M C 00€CTICUMBAOIIMMU (TTPEABIAYIIMMA) H

obecreunBaeMbIMH (ITOCIETYIOMUMHI ) TUCIUTUTHHAMH MTPEICTaBICHBI B Tabmie 5.3.

Tabmua 5.3 — Pa3aenbl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HawnmeHoBaHMEe TUCIIMILINH

Ne pa3ienoB qaHHOM NUCIMIUIMHEL, IJI1 KOTOPBIX HEOOXOIMMO U3YUYCHHE
o0eceunBaroIuX U 00ECIIEYNBAEMBIX JUCIIATLINH
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[IpenumecTByromue AUCHUILUINHBI
1 MHTerpanbHas U BOJIHO- n " i 4 T
BOJIHas1 (OTOHMKA
2 ®OTOHUKA HETMHEWHBIX . n n n i n n +
CTPYKTYp
3 ®oToHUKA NIepHoaAnYe- n n n i T T
CKUX CTPYKTYp
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[Tocnenyromuye TUCITUTITUHBI

1 IloaroroBka k crmaue u

cJlada TOCyJTapCTBEHHOTO + + + + + + + + + +
JK3aMeHa

2 IlpeacraBineHue HaAyYHOTO

JOKJ1a/1a 00 OCHOBHBIX pe-

3yJIbTaTax IOATOTOBICHHOU + + + + + + + + + +

Hay4YHO-KBaJU(UKAIUOH-
HOM paboTHI (AHCCepTaIn)

5.4. CooTBeTCcTBME KOMIIETCHUM M, JopMHUpyeMbIX IPH M3YYEHUH AUCHHUILIUHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX TpPH HM3yYECHUH AUCIUIUIMHBI, W BHJIOB 3aHATUN
MPEICTaBICHO B Tabmuiie 5.4.
Tabmuna 5.4 — CoOTBETCTBUE KOMITETEHIUH, (DOPMUPYEMBIX MIPH U3YUYEHUH TUCIUILTAHBI, U BUIOB 3aHS -

THI
KoMmerenuu Bunel 3anatuit
DOpMBI KOHTPOJIA
1 Jlek. [Ipak. 3aH. Cam. pab.
I1K-3 + + KonTposbHas paboTa, JKk3aMeH,
Ompoc Ha 3ansaTusx, Tect, dud-
(bepeHIPOBaHHBIN 3a4eT
[1K-4 + + KonTpomnsHas pabora, Dk3aMeH,
Omnpoc Ha 3ausTusx, Tect, dud-
(bepeHIUpOBaHHBIH 3aUeT

6. UuTepakTHUBHBIE MeTOAbI U (OPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI

He mpenycmotpeno PVYII

8. IIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HaumeHoBaHMe IpaKTUYECKUX 3aHATUH (CEMUHAPOB) MpHBeIeHO B Tabmuie 8.1.
Tabmuma 8.1 — HauMeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMHUHAPOB)

HanmeHnoBaHMe NpaKTHYECKUX 3aHATHN Tpynoemkocts, | @opMupyemblie
Ha3zBanus pasznenos
(ceMuHapoB) q KOMITETEHIIUU
4 cemectp

1 OnexkrpoMaruuTHas | YpaBHeHus Makcsenna. BonHoBoe ypaBHe- 1 ITK-3, [1K-4
TEOpUs CBETA. Hue. [Tnockue u cpepuueckue Bonnsl. Iomns-
BonnoBas pusanus ceera. Bekrop YMoBa-IloliHTHHTA.
(pusmnueckas) ontuka. | OTpakeHHE U NPEIOMIICHHE CBETA Ha IPaHu-
I'eomerprueckas L€ pa3zelia U30TPONHbIX cpel. DopmyIsl
(JryueBast) onTUKa @penens. PactipocTpaneHue cBera B aHU30-

TPOIIHBIX U TUPOTPOIIHBIX Cpesax. DIeK-

Tpoonrtuueckue 3pdextsl Keppa u [Tokkens-

ca. Onruyeckasi akTUBHOCTb.

Hroro 1
2 Unrepdepentus u | MHTEpdepeHns 4acCTHYHO-KOT€PEHTHOTO U3- 1 I1K-3, ITK-4
TU(paKIus CBETOBBIX | JyueHHs. KoMIulekcHas cTeneHb KOrepeHTHO-
BOJH. Teopust ctu. JIByxmydeBas uatepdepenus. Judpax-
U3ITy4EHUs U MoHHBIE HHTerpanbsl Kupxroga - [oiireHca.
B3aUMOJICHCTBUS Hudpaxus Openens u @paynrodepa. [u-
CBETOBBIX BOJIH C ¢bpakunonHas peurerka. [Tapabonnueckas

8
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BCHICCTBOM

TeopHsl IU(PPaKLUK; rayccoB IMy4oK. BekTop-
Hasi Teopus Audpakuum.

HUtoro

Hroro 3a cemectp

5 cemecTp

7 Ctatuctuueckas
OIITUKA

BpemenHas v poCTpaHCTBEHHAs! KOT€PEHT-
HOCTBb CBE€TOBBIX HOJIefl; KOPPEIAINOHHBIC
(GYHKIMY IEPBOT0 U BBICIIMX MOPsIKOB. Pac-
npenenenue boze-Oiinmreiina. I1yacco-
HOBCKas1, CyOITyaCCOHOBCKasl U CyIepITyacco-
HOBCKas CTaTUCTUKA POTOHOB. J[poOoBOIi
mrym. CTaTUCTHYECKHE CBOMCTBA Ja3€pHOTO
n3nydeHusi. CHOHTaHHOE MapaMeTPUUYECKOe
paccesinue cera. budotonsl. [lepenyrannsie
COCTOSIHMSI CBETA.

HUtoro

I1K-3, IIK-4

8 CnekTpocKomus

Crextpsl aToMoB. CIIEKTpBI MOJIEKYIT. 3ampe-
IIeHHAas 30Ha M 00J1aCTh MPO3PAYHOCTH B JIU-
anekrTpukax. [Ipuannn @panka-KonmoHa.
O6nacTh pyHIaMEHTAIBHOTO MOTJIOMIECHHS.
30HHas MOJIENb JTFOMUHECIEHITUH TUAIIEKTPH-
KOB.

HUroro

TIK-3, TTIK-4

9 DkcnepuMeHTaNbHAS
W TIPUKJIATHAS OTITHKA

VICTOUHMKY ONTHYECKOTO U3TyYeHHs. Xapak-
TEPUCTUKHU TIPHEMHHUKOB U3ITYUCHHUS: CTICK-
TpaJjibHasi U MHTETpaIbHAsl YyBCTBUTEIb-
HOCTb, ITyMBI, HHEPIMOHHOCTH. CBeTO-
(GWIBTPBL, TPU3MEHHBIE U AU(PPAKITHOHHBIE
CIIeKTpaJIbHBIE PHOOPHI, HHTEPPEPOMETPEI.
dypre-cnexrpockonust. JlazepHast cieKTpo-
ckorusi. Vicone3oBanue metooB dyphe-
OTITUKH JIJIsl ONTUYECKON (pUIbTpanuu 1 pac-
NO3HaBaHUs 00pa30B. BomokoHHas onTuka.
Moibl ONITUYECKUX BOJIOKOH. 3aTyXaHHe U
JMCTIEPCHST MOJI.

Hroro

TIK-3, TTK-4

10 OnTHKa 1a3epoB

Cxembl Hakauku J1a3epoB. ONTUYECKHE pe3o-
HaTOpbl. MO/IBI ONTUYECKUX PE3OHATOPOB.
CaoiicTBa Na3epHbIX My4KoB. TBepAOTENbHBIE
nasepsl. ['a30BbIe J1a3ephl: Ta3epsl HA HEM-
TpaJIbHBIX aTOMaX, HIOHHBIE JIA3€Pbl, MOJIEKY-
JsipHBIE J1a3ephl. [1oaynpoBOIHUKOBEIE Jia3e-
pBI. HenpepHBHHfI Y UMITYJIbCHBIN PEKUMBI
Ja3epHOM reHeparuu. Moaymsiius 100poTHO-
ctu. CHHXpOHU3AIUS MO/I.

HUroro

I1K-3, I[IK-4

Hroro 3a cemectp

Htoro
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Tabimue 9.1.

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETCHIINH TPE/ICTABICHBI B

Tabmura 9.1 — Buasl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN

HUE TeM (BOTIPOCOB) TEO-

Bunsl camocrositensHol | TpynoemkocTs, | DopMupyemMblie
HasBanns paznenos a Py ’ PMHPY @DOpMBI KOHTPOJIA
paboThI q KOMITETEHI[HA
4 cemecTp
1 BrinosnHeHne KOHTPOIIb- 7 [1K-3, TIK-4 KonTponsnas pado-
DJEeKTpOMarHuTHas |HBIX paboT ta, Onpoc Ha 3aHs-
TBeOPHH cBeTa. [ToaroroBka k mpakTuye- 2 X, Tect
OJIHOBAA CKHUM 3aHSTUSIM, CEMHUHA-
u3ndecKas
(busuuaeckas) pam
OMNTHKA.
TeoMeTprdecKast CamocrosiTenbHOe U3yye- 10
(;yaeast) orTika | HU€ TeM (BOMPOCOB) Teo-
pETUYECKOM 4acTu Kypca
[IpopaboTka JIEKITMOHHO- 2
ro MaTepuasa
Hroro 21
2 Nnrepdepenuus u| BoinoaHeHre KOHTPOJIb- [1K-3, [1K-4 Kontponphas pabo-
T paKIus HBIX padoT Ta, Onpoc Ha 3aHs-
BETOBBIX BOJIH. TUAX, TecT
Sl" 1o or [ToaroroBka k mpaxkTuye- 2 > 1€C
COpUA M3IYHCHUA | o yiv samsTisiM, cemuHa-
Y B3aUMOJICHCTBUS
3auMoIeNc pam
CBETOBBIX BOJIH C
BEIECTBOM CamocrosiTenbHOe U3yye- 16
HUE TeM (BOTIPOCOB) TEO-
pPETUYECKOM 4acTu Kypca
[TpopaboTka neKIOHHO- 2
ro MaTepuasa
Uroro 27
3 Cratuctuueckass | [IpopaboTka JIEKITMOHHO- 4 I1K-3, TIK-4 Tect
ONTHKA ro MaTepuasa
Hroro
5 [TpopaboTka JIeKITMOHHO- [1K-3, TIK-4 Tect
DKCcrnepUMeHTallbHa | TO MaTtepuana
s U IpUKJIaHAs Wroro 4
ONTHKA
6 Ontuka mazepoB | [IpopaboTka JEKIIMOHHO- 4 [1K-3, TIK-4 Tect
ro MaTepuasa
Hroro 4
Hroro 3a cemectp 60
5 cemecTp
7 Cratuctuueckass | [loaroroBka k mpakTuue- 2 IIK-3, IIK-4 Ormpoc Ha 3aHATHUSAX,
OTITHKA CKUM 3aHSTUSIM, CEMHUHA- Tect, Dx3ameH
pam
CamocrosiTenbHOe U3yye- 6
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pPETHUYECKOM YyacTH Kypca

Hroro

8 Cnexrpockonus | IlogroroBka k npaxkruye- 2 I1K-3, [IK-4 Omnpoc Ha 3aHATHX,
CKUM 3aHSITHSIM, CEMHUHA- Tect, Jx3ameH
pam

CamocTosTenbHOE n3yde- 6
HUE TeM (BOPOCOB) TEO-
PETUYECKOI YacTH Kypca

HUroro

9 [ToaroroBka k mpakTuye- 2 [1K-3, TIK-4 Onpoc Ha 3aHAITHSX,
OKCIIEpUMEHTAJIbHA | CKUM 3aHATUSM, CEMUHA- Tect, Ox3amen

1 U TpUKJIaHas pam
OITHKA

CamocrosTenbHOe HU3yye- 2
HUE TeM (BOMPOCOB) TEO-
pPETUYECKOI YacTH Kypca

Hroro

10 OnTuka nazepoB |IloaroroBka k nmpakTuye- 2 [1K-3, TIK-4 Onpoc Ha 3aHSTHSX,
CKUM 3aHSITHIM, CEMHHA- Tect, DKx3ameH
pam

CamocTosTeNIbHOE U3yYe- 10
HUE TeM (BOTIPOCOB) TEO-
pPETUYECKOM 4acTu Kypca

Hroro 12

Hroro 3a cemectp 32

ITonroroska u cgada dK- 36 DK3aMeH
3aMeHa

Hroro 128

10. KypcoBoii npoekT / kypcoBasi padota
He mpenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4al0IuXcsl
PeiiTuHroBas cucrema He UCIIOIb3YETCA.

12. YueOHO-MeTOAUYecKOe U MHGOPMALIMOHHOE 00ecTieyeHue TUCIHIIINHBI

12.1. OcHoBHas JUTEpaTypa

1. Pozenmep 3. Onrosnextponuka : [lep. ¢ ¢p. / 3. Pozenmep, b. Bunrep ; pexa. nep. O. H. Ep-
MakoB. - M. : Texnocdepa, 2006. - 588 c. (Hanuune B oubaroreke TYCVYP - 40 5k3.)

2. Ocnosol ontuk# : [lep. ¢ aarn. / M. bops, 3. Bons ; nep. : C. H. Bpeyc, A. U. l'onoBamkuH,
A. A. llly6wun ; pen. nep. : I'. II. MotyneBuu. - M. : Hayka, 1970. - 855 ¢ (Hanuuue B Oubmmoreke TYCYP
- 59K3.)

3. Onruka : YueOHoe mocooue ais By30B / A. H. Marsees. - M. : Beicimas mkomna, 1985. - 351 c.
: (Hamuuue B oubmoreke TYCVYP - 5 7k3.)

4. CuByxuH, [Imutpuii BacunseBuu OOuuii kKypc Gusnky : yaeOHOe mocodue s By30B: B 5 T. /
. B. CuByxuH. - M. : ®uzmariut, 2005 - . - ISBN 5-9221-0229-X. T. 4 : OnTuka. - 3- u3a., CTEpEOTHIL.
- M. : ®uzmatiut, 2005. - 791[1] c. : un. - meH. yka3z.: c. 780-782. - [Ipeam. ykas.: c. 783-791. - ISBN
5-9221-0228-1 (nanuuue B oubmuoreke TYCVYP - 101 3k3.)

5. Axwmanos, Cepreii AnekcanapoBud. BBeneHrne B CTAaTHCTHUECKYIO PaaO(DHU3UKY U ONTHKY :
YuebHnoe mocobue s By3oB / C. A. Axmanos, 0. E. JlpsikoB, A. C. Unpkus. - M. : Hayka, 1981. - 640 c.
: wi. - bubmumorp.: c. 631-640. (Hanmuue B 6ubmotexke TYCVYP - 5 9k3.)
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12.2. lonotHUTEILHAS JTATEPATYpPa

1. . Iluxtua A.H. OnTudeckas U KBaHTOBas dJICKTpOoHHMKA. YueOHUK s BY3oB.- M.: Beicmas
mikona, 2001. — 574 ¢. (manuune B 6ubmmorexke TYCVYP - 150 5k3.)

2. MHWudopmarmmonnas ontuka / [Tog pen. H.H. EBtuxeea. Yue6noe mocobue — M., U3narens-
ctBo MDMU, 2000. - 516 c. (mamuuue B 6udbmoreke TYCVYP - 19 3k3.)

3. CnpaBoYHHK TIO jla3zepaM : B 2 T.. Mep. C aHIVL. ¢ U3M. U joIL. / pena. nep. A. M. IIpoxopos. -
M. : CoBerckoe panuo, 1978. - T. 2 / M. ®@. Crenbmax, I'. Korensuuk [u ap.]. - M. : CoBeTckoe paauo,
1978. - 400 c. (manuuue B onbamoreke TYCVYP - 9 ak3.)

4. . I'ynmen JIx. Cratuctuueckas onrTuka: yuyebHas MoHorpadus: mep. ¢ anri. / Jlx. I'yamen;
niep. : A. A. Kokus ; pen. niep. : I'. B. Ckpornkwmii. — M.: Mup, 1988. — 527 c. (3k3. - 9) (Hanuuue B Oubmo-
Teke TYCVYP - 9 5k3.)

5. OnTuyeckass KOTepeHTHOCTh W KBaHTOBas ontuka : [lep. ¢ anr. / Jleonapn Mannens, DMuib
Bonbd; Pen. mep. B. B. Camapues. - M. : @usmariurt, 2000. - 896 c. (Hanuuue B 6ubmuoreke TYCVYP - 2
9K3.)

6. Judpaxust 1 BOJHOBOJHOE PACIpOCTpaHeHHe onTuyeckoro mamydenus : Ilep. ¢ anrm. / C.
Comumeno, b. Kposunbsiau, I1. [Iu Ilopto ; nep. : E. B. Mockosen, B. B. Taxt ; pea. niep. : B. C. Jlero-
XOB. - M. : Mup, 1989. - 662 c. (Hanuuue B Oubanoreke TYCVYP - 3 5k3.)

7. OcnHoBsl kBanTOBOU 3MekTpoHuku / P. I'. [Tanrten, I'. E. I1ytxod ; mep.: 3. C. Boponun, B. C.
ConomaruH ; pen. nep. 0. A. Unbunckuii ; aBt. npeauci. P. B. Xoxios. - M. : Mup, 1972. - 384 c. (Ha-
nuyne B onbmoreke TYCVYP - 6 2k3.)

8. ®dusnyeckue OCHOBHI KBaHTOBOM dekrponuku / J[. H. Kiemko ; pen. A. A. Pyxanze. - M. :
Hayxka, 1986. - 292 c. (mannuue B 6ubmmotrexke TYCVYP - 10 2k3.)

9. TIlpunnuns! HenuHelHOH ontuky : [lep. ¢ anrn. / U. P. en ; mep. W. JI. lymaii, pen. nep. C.
A. AxmaHoB. - M. : Hayka, 1989. - 557 c. (mHanuuue B 6ubmmuotrexe TYCVYP - 4 5k3.)

10. Benenue B (husuky TBepaoro tena : nep. ¢ aurt. / Y. Kurrens ; nep. A. A. I'yces, nep. A. B.
[Taxues, pen. A. A. I'yces. - M. : Hayka, 1978. - 790 c. (Hanuuue B 6ubaunoreke TYCVYP - 9 3k3.)

11. BBeneHue B ONTHUYECKYIO JEKTPOHUKY : mep. ¢ anr. / A. Spus ; nep. I'. JI. Kucenes ; pen.
nep. O. B. borgankesuy. - M. : Beiciias mkoma, 1983. - 397 c. (manmuuue B 6ubmuorexke TYCVYP - 3 9k3.)

12. Jlekuuu 1o KBaHTOBOW AJIEKTPOHHKE : YueOHoe mocobue i By3oB / Hukonait BacunbeBnu
Kapnos. - M. : Hayka, 1983. - 319 c. (manuune B 6ubnmoreke TYCVYP - 5 9k3.)

13. ®usmka nazepos : [lep. ¢ anrn. / O. 3Bento ; pen. mep. T. A. IlImaonos. - M. : Mup, 1979. -
373 c. (manuuue B onbmmoreke TYCVYP - 5 3k3.)

14. Benenue B ¢usuky nazepos : Ilep. ¢ anrn. / A. Maittmua, M. [lans. - M. : Hayka, 1978. -
408 c. (masmmume B 6udmoteke TYCVYP - 4 5k3.)

15. OnTtuueckas obpabotka uHpopmarmu : Mounorpadus / Bnagumup HukomaeBuu Ilapsirum,
Brnagumup MBanoBuu banakmmii. - M. : MI'Y, 1987. - 141 c. (nanuune B 6ubamoreke TYCVYP - 2 3k3.)

16. IlpuHUUOBl aganTUBHONW ONTHKH : MOHOTpadus / Muxaun AnexceeBnd Boponnos, Bukrop
NBanosuu IlImanerayses. - M. : Hayka, 1985. - 336 c. (Hanuuue B 6nbmmoreke TYCVYP - 5 3k3.)

17. PacnpocTpaHeHHUE U paccesHUE BOJIH B CIy4allHO-HEOTHOPOIHBIX cpefax : B 2-x tomax. Ilep.
c anrn. / A. Ucumapy ; nep. JI. A. Anpecss. T. 2 : MHorokpatHoe paccessHue, TypOyJIeHTHOCTb, IIEPOXO-
BaTble MOBEPXHOCTH M TUCTAHLIMOHHOE 30HAMpoBaHue. - M. : Mup, 1981. - 317 c. (Hanuuue B 6ubmuore-
ke TYCVYP - 2 3x3.)

18. OnTrueckue BonmHbI B Kpuctamax : Ilep. ¢ anrn. / A. Spus, I1. }Ox ; nep. C. I'. KpuBomwisl -
koB, niep. H. W. Tletpos, pexa. mep. M. H. Cucakss. - M. : Mup, 1987. - 616 c. (manuune B OubOmmoTeke
TYCVYP - 53x3.)

19. AxryanpHble POOJIEMBbI HAYyKH U HHAYCTPUH (DOTOHHKU W ONTOMH(OPMATUKH [ DIEKTPOHHBIN
pecypc]: Coopuuk crateii / B. M. lllangapos, C. M. lllannapos, B. B. [llenenesuu - 2013. 275 c. - Pe-
xuM gocrtyna: https://edu.tusur.ru/publications/3012 (mara oopamenus: 10.08.2018).

12.3. YueOHO-MeTOAUYECKHE MTOCO0OU

12.3.1. O0s3aTesibHbIE YUeOHO-MeTOAUYeCKH e MOCO0Uus
1. OcHOBBI ¢u3NYECKONW W KBAHTOBOW ONTHKHU [DNEKTPOHHBIN pecypc]: Yuebnoe mocobue / B.
M. HanmapoB - 2012. 197 c. (Mcnomp3yercss s TPAKTHYECKUX 3aHATHH) - Pexxum mocryma:
https://edu.tusur.ru/publications/750 (nara obpamenus: 10.08.2018).
2. Bgenenwme B ontuueckyro Gpusuky [DnexkTpoHHBINH pecypc]: Yuebnoe mocodue / C. M. Illan-
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mapoB - 2018. 127 c¢. (Mcnomp3yerca afsd MNpakTUYeCKUX 3aHATHH) - Pexum poctyna:
https://edu.tusur.ru/publications/7307 (nara oopamenus: 10.08.2018).

3. BBeneHue B KBaHTOBYIO M ONTHYECKYIO JEKTPOHUKY [DIEeKTpOHHBIN pecypc]: YuebHoe mo-
coobue / A. . bamkupos, C. M. lllaamapos - 2012. 98 c. (Mcnonb3yeTcst 115l MPAKTHUECKUX 3aHSATHI) -
Pexxum noctyna: https://edu.tusur.ru/publications/1578 (nata obpamenns: 10.08.2018).

4. ®otopedpaktuBHBIC dYDPEKTHI B AIEKTPOONTHUCCKUX KPUCTAUIAX [DIEKTPOHHBIA pecypc]:
Yyebnoe mocobue / B. M. lllangapos, A. E. Mannens, C. M. [llannapos, H. U. Bypumos - 2012. 244 c.
(Mcnonp3yeTcst uisi mpakTHUeCKuX 3aHsATHH) - Pexxum moctyma: https://edu.tusur.ru/publications/1553
(mata obpamenwus: 10.08.2018).

5. BBeneHue B HEIMHEHHYIO ONTHKY [DJIEKTPOHHBIN pecypc]: Yuebnoe mocodue / C. M. lllan-
mapoB - 2012. 41 c. (ucnome3yercs JUIsl NPaKTUYECKUX 3aHATUH) - Pexum npocryna:
https://edu.tusur.ru/publications/2059 (nara ob6pamenus: 10.08.2018).

6. HMudopmanuoHHbIE U 3JEKTPOHHBIE PECYPCHl B OpraHU3allMy HayYHBIX MCCIEJOBaHUH [Dnek-
TPOHHBINA pecypc]: YueOHo-MeToauueckoe Mmocooue 1Mo MpakKTHUEeCKOW M caMocTosTelbHON padote / E.
M. TTokposckas - 2018. 13 c. - Pexxum moctyna: https://edu.tusur.ru/publications/7289 (mata oOpameHus:
10.08.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
HHBAJU/10B

Y4eOHO-MeToIMUeCKUEe MaTepHralibl Il CAMOCTOSITENIbHOM U ayAUTOPHOM pabOThl 00ydaromuxcs
U3 YUCIIa JIML] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 3710POBbSI U MHBAJIMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMAIIIH.

JL1s1 JIMI ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM cJIyXa:

- B (hopMe FJIEeKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOIO TIOKYMEHTA;

- B Ie4aTHOU opme.

12.4. TIpodeccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIPABOYHBIC CHCTEMbI

1. Tlpum u3yyeHHM IUCHMIUIMHBI PEKOMEHJyeTcs oOpaiarbcsi K 0a3aM JaHHBIX, MHQOpMalH-
OHHO-CIIPAaBOYHBIM ¥  IIOMCKOBBIM cUCTeMaM, K KotopbiM y TYCVYPa oTkpeIT Joctym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh

12.5. llepuoanyeckue u3IaHus

1. KBaHTOBas 3J€KTpOHUKA : HAYYHO-TEXHUUECKUM KypHal. - M. : Paguo u cBsi3b . - XKypHan
BbIXOAUT ¢ 1971 1.
Ontuyeckuil )KypHall : HAydHO-TEXHUUYECKUM kypHal. - M. . - Kypnain Beixomut ¢ 1931 .
Onruka u criektpockonusi. - M. : Hayka . - XKypnain Beixogur ¢ 1956 1.
®dusuka TBepaoro tena. - M. : Hayka . - )Kypnan Beixogut ¢ 1959 1.
®du3uKa U TEXHUKA MOITyIpOoBOIHUKOB. - M. : Hayka . - XKypHan Beixoaut ¢ 1967 1.
Kypuan rexunueckoit pusuku. - M. : Hayka . - XXypnan Beixogut ¢ 1931 1.
®dusuka : HayuHbld KypHau : U3Bectus BY3os.. - Tomck : COTU . - XKypnain Boixonut ¢ 1958

Nk

.

8. KypHain sKcrIepIMEHTaIbHON U TeopeTndeckoi pusuku . - M. : Hayka . - KypHan BBIXOJHT €
1873 r

9. TIlpubopoctpoenue : xypHan WH(OOPMAIMOHHBIX TEXHOJIOTUH, MEXaHUKH U ONTUKU : M3Be-
ctust BY3oB. - CII6. : [IHUU " DnexTponpudop" . - KypHnan Bexoaut ¢ 1958 1.

10. ITucema B KTD [DneKTpOHHBIH pecypc]: - Pexum JIOCTyna:
https://journals.ioffe.ru/journals/4 (nata obpamenus: 10.08.2018).

11. Hoknansl TOMCKOrO rocyJapCTBEHHOTO YHUBEPCUTETa CUCTEM YIIPABICHHS U PaIHOdIIEKTPO-
HUKU. [DneKTpoHHbIHN pecypce]: - Pexum noctyna: https://journal.tusur.ru/ (nara obpamenus: 10.08.2018).

12. Vcnexu ¢usnyeckux Hayk [DIeKTpoHHBIA pecype]: - Pexum moctyma: https://ufn.ru/ (mata
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obpamenus: 10.08.2018).

13. Ilucema B KOTD [OnexTpoHHbIH pecypcl: - Pexum JlocTyna:
http://www jetpletters.ac.ru/ru/jetpl.shtml (zara obpamenus: 10.08.2018).

14. TTpubops! u TexHUKa dKcriepuMenTa. - M. : Hayka . - Kypnan Beixonut ¢ 1956 r.: bubnmoreka
TYCVP,

15. ®oronuka : HayuyHO-TexHUYeckuit xypHal : 3A0O PUIL] "Texnocdepa" . - Kypuan: bubnmo-
texka TYCVYP,
13. MaTepuajibHO-TeXHHYeCKOe ofecneyeHue JUCHUILUIMHBI U TPedyeMoe MPporpaMMHoe
o0ecneueHue

13.1. O6uue TpedGOBaHNA K MATEPHAJBHO-TEXHUYECKOMY H IIPOrPAMMHOMY 00ecrie4eHHI0
AUCHMILTUHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOE o0ecnevyeHue sl JIEKIIMOHHBIX 3aHATHH
Jlist mpoBeieHus 3aHATUH JICKIIMOHHOTO TUTIA, TPYIIOBBIX U MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIIETO KOHTPOJISI U MIPOMEKYTOYHOW aTTECTAIlUU HCITONIb3YeTCs yueOHas ayTUuTOPHUS ¢ KOJTMYECTBOM TI0-
CaJIOYHBIX MeCT He MeHee 22-24, 006opyIoBaHHAs JOCKOW M CTaHAApTHOH ydueOHOI mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIATHBIE TTOCOOMsI, 00€CTIEUNBAOIINE TEMATHUECCKUE HJI-
JIOCTPAIIMHU TI0 JIEKIIMOHHBIM pa3ielaM JTUCIUTUINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOE U MIPOrPAMMHOe o0ecnedyeHue JAJsi NPAKTHYECKUX 3aHA T
KomnbrorepHslii kinace
yueOHas ayTuTOpHsl 7Sl TPOBEACHUSI 3aHATHI MPAaKTUYECKOrO TUTA, ydeOHas ayauTopus Ui Mpo-
BEJICHUS 3aHATHH JIa0OPATOPHOTO TUIIA
634034, Tomckas obmactb, . Tomck, Bepmmauna yauna, a. 47, 511 ayz.
Onucanue uMeroIerocs 000py10BaHUs:
- Kommyrtatop 3COM OFFICE CONNECT;
- Monutop 17" 0.20 SyncMaster 763MB TCO99;
- Komnsrorep CELERON (8 miT.);
- Monwutop 17" 0,24 SAMSUNG SyncMASTER N 753 DFX;
- Komnsrtorep WSI1 (7 mit.);

- Komnsrorep WS2;
- MonwuTop 17" (8 mrt.);
- [I5BM;

- OducHBIN cUCTEeMHBIN 010K (2 1MIT.);

- [I3BM INTEL PENTIUM 4 d845 GBV HUB P4 1,7GHz, cepsep PENTIUM 3;
- locka MarHUTHO-MapKepHasi;

- [Tomemienue s XxpaHeHust yueOHOro 000py10BaHHUS;
- KommuiexT cnenuaan3upoBaHHON yueOHOM MeOen;

- Pabouee mecto npenogaBares.

[IporpamMmMHoOe obecrnieueHue:

— FreeBSD

- GIMP

— Open SUSE 11

— OpenOftice

— Ubuntu 11

13.1.3. MarepuajibHO-TEXHUYECKOE U MPOrPaMMHOe o0ecrneuyeHue 1Jisl CaMOCTOSITeJIbHOI padoThI
s camocTOsATENbHOM pabOThl MCMONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIBIOTEPHBIE KJIacchl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast 061acThb, r. Tomck, Bepmmnuna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.
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CocTtaB 000pyIOBaHUS:

- yueOHasi MmeOerb;

- komnetotepsl kinacca He Hike [IDBM INTEL Celeron D336 2.81T. - 5 miT.;

- KOMOBIOTEPHI MOJIKIIOUYEHBI K ceTu «/HTepHeT» U 00eCreYnBaroT 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 oOecredeHne TUCUMIIIMHBI JJIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLHUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMM BO3MOXKHOCTSMH 370POBbS U MHBAJIHMJIAMHU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIETO U CHEIMAIbHOI0 Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [PEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIMU B TOCTYMHBIX (hOpMax, MOOUILHOM CUCTEMBI IIPENoiaBaHus 11 00y4JaroIXcs
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. YdeOHas aylTUTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000py/loBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMHM [IPETyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4eOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00OBEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJIaif/la Ha 3KpaHe) MPpU MOMOIIY BUCOYBETUUHUTENCH 7151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0O0y4YaIOLIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA HH(OPMAIIUU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/miepe-
naun yuyeOHOM MHPOpPMaIUK B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHS[ OCBOCHHA SaerﬂJIeHHI)IX 3a HHCHHHHHHOﬁ
KOMIICTCHITUI MCTIOJIB3YIOTCS OIIEHOYHBIE MaTepHalibl B COCTABE:

14.1.1. TecToBbIe 3a7aHUA

1. K onrtaeckoMy Jpana3oHy OTHOCST H3ITydeHHE C JITTMHAMHU BOJH OT ...

a) 1 mm 0 1 1M (300 I'T'1x - 300 IT'1);

6) 1 mm 10 0,1 mm (300 I'Tg — 3 TI'm);

B) 10cm 1o 1 ecm (3 I'Tu — 30 I'Tm);

r) 10 m 10 0,3 mm (30 MI'r— 1 TT'm).

2. 'eomeTpHUyeCKOE MECTO TOUYEK, B KOTOPHIX (haza BOJIHBI OCTAETCA MOCTOSHHOM, Ha3bIBAIOT ...

a) ¢a30BOI CKOPOCTHIO BOJHBI,

0) ($a30BBIM HITH BOJIHOBBIM (POHTOM;

B) IJIOCKOCTBIO TOJISIPU3AIIAH BOJIHBL,

I') HOBEPXHOCTBHIO BOJTHOBOI HOpMaJIH.

3. IoCKOCTh MONISIPU3ALMH TUIOCKOM 3JIEKTPOMATHUTHOM BOJIHBI TPOXOJIUT ...

a) 4epe3 BEKTOPbI HAMIPSHKEHHOCTH JIEKTPUYECKOT'0 MOJISt © MAarHUTHOTO T1OJIS;

0) dyepe3 BEKTOp HANMPSHKEHHOCTH MAarHUTHOTO TIOJS W HAlpaBlieHWE PaclpoOCTpaHEHUs, 3a/1aBac-
MO€ BOJTHOBBIM BEKTOPOM;

B) yepe3 BEKTOP HANpPSHKEHHOCTH 3JIEKTPUUECKOTO TOJIST M HAIpaBJIEHUE PAacIpOCTpaHEHUsI, 3aja-
BAaeMO€ BOJIHOBBIM BEKTOPOM;
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r) nog yriaoM +45° K BEKTOpaM HaIPsKEHHOCTH 3JIEKTPUUYECKOr0 M MarHUTHOTO TOJIEH U 4Yepe3
HanpaBJIeHUE PaCIpPOCTPAHECHHUS, 33]JaBAEMOE BOJIHOBBIM BEKTOPOM.

4. BoHOBO# (PpOHT ChepruuecKoil IEKTPOMArHUTHOM BOJTHBI TIPEACTABIIAET U3 CeO ...

a) MJIOCKOCTh, OPTOrOHAJIbHYIO BOTHOBOMY BEKTODY;

0) TIOCKOCTb, MApAIEIbHYIO SMHUYHOMY BEKTOPY BOJIHOBOM HOpMAJIH;

B) MIOBEPXHOCTH KPYrOBOI0 LIUJIMHIpa ¢ 00pasyrolleil, mapauieIbHOW BOJIHOBOMY BEKTOPY;

I) ceprudecKyIo MOBEPXHOCTb.

5. IInockocTh MajeHus BOJIHBI ONPEAETAeTCs KaK MIOCKOCTb, ...

a) MPOXOAAIIAs YepE3 HAIIPABIEHUE PACIIPOCTPaHEHMS MTaJaOIEH BOJIHBI, 331aBAEMbIM BOJHOBBIM
BEKTOPOM, U HOpMaJlb K FPaHUIIE pa3Jiena;

0) mpoxopsIias yepe3 HarpaBlIeHHE PACIIPOCTPAaHEHHS a0 BOIHBI, 33/1aBa€MbIM BOJTHOBBIM
BEKTOPOM, U €€ BEKTOP HAIPSHKEHHOCTH 3JIEKTPUYECKOrO TOJIS;

B) IIPOXOJslIasl Yepe3 HalpaBiIeHUE paclpOCTPaHEHMs NAJAI0IIEN BOJIHBI, 33JaBAEMOE BOJHOBBIM
BEKTOPOM, U €€ BEKTOP HANPSHKEHHOCTH MarHUTHOTO TOJIS;

I') IPOXOJAIIas Yepe3 BEKTOP HAIPSDKEHHOCTH AJIEKTPUYECKOIo IMOJIS MAJAoLIE BOJIHBI U HOP-
MaJlb K TpaHHlIe pa3zena.

6. larepdepennneii Ha3pIBAIOT SBJICHUE, IPH KOTOPOM ...

a) IPOUCXOAUT OOMEH PHEPrUeH s IBYX U 00Jiee BOJHOBBIX IMPOIIECCOB;

0) cyneprno3uiysi BOJHOBBIX IMPOIECCOB MPHUBOAUT K M3MEHEHHUIO CPEIHEH IUIOTHOCTH MOTOKA
SHEPruuy;

B) CYNEPIIO3ULIMS BOJIHOBBIX IIPOLIECCOB MPUBOIUT K PABHOMEPHOMY U OJJHOPOJHOMY YBEIMUEHUIO
CpeIHel MIOTHOCTH MOTOKA SHEPTUH;

I') CYNEPIO3ULIUs BOJIHOBBIX MPOLECCOB MPUBOAUT K PABHOMEPHOMY M OJHOPOJHOMY YMEHBIIE-
HUIO CpPEIHEH MIIOTHOCTH MOTOKA YHEPTHH.

7. KorepeHTHOCThIO Ha3bIBAIOT ...

a) crocOOHOCTh CBETOBBIX BOJIH PAaCIPOCTPAHATHCS B MPO3PAYHBIX CPEax;

0) 3aBUCHUMOCTH (pa30BOI CKOPOCTH CBETOBBIX BOJIH B CPEJIE OT UIMHBI BOJIHEI;

B) COIVIaCOBaHHOE MPOTEKAHHE BO BPEMEHU HECKOIBKUX BOJHOBBIX MPOLECCOB WM CBOMCTBO, OT-
paskatoriee CTabMIbHOCTD (ha3bl OHON MIIM HECKOIBKUX IEKTPOMATrHUTHBIX BOJIH;

T') 3aBUCUMOCTH ()a30BOi1 CKOPOCTH CBETOBBIX BOJIH B KPUCTAJIIaX OT UX MOJIIPU3ALUH.

8. BpeMeHeM KOrepeHTHOCTH Ha3bIBaOT ...

a) JUTUTEJIbHOCTh YaCTH CUTHAJIa, B TEYEHHE KOTOPOi ero (a3a MeHsSeTCs HEPEPBIBHO;

0) MUHUMAJIBHYIO JUTUTEIBHOCTDh POMEXYTKA MEX/y YacTSIMU CUTHAJa, B KOTOPHIX ero (asza me-
HSIETCSl HEMPEPBIBHO;

B) MaKCUMAJIbHYIO JJIUTEIBHOCTh MPOMEXKYTKA MEXKIY YacTAMH CUT'HaJla, B KOTOPBIX €ro ¢asza me-
HSIETCSl HEPEPBIBHO;

') MaKCUMaJbHBIN TIepro/l KojeOaHui B CIIEKTPE CUTHATA.

9. Ilpu nafieHNM Ha TUIOCKYIO TPAHMILY pa3feia JByX MPO3pavyHbIX CpPell INTOCKOM CBETOBOM BOJHBI
oA yriiom bprocrepa ...

a) Moayib Kod(hduimeHTa oTpaKeHHs JJIsi COCTABJSIONICH BEKTOpa MOJSPU3ALUH, TEePIECHINKY-
JSIPHOM TUIOCKOCTH TMAJICHHUs, 00paIaeTcs B HyJIb;

0) Moxynb KO3 (UIMEHTA OTPAKEHUS ISl COCTABJISIIONICH BEKTOpA MOJIAPU3AIMH B TUIOCKOCTH
nasieHus: oOpalaeTcs B HyJb;

B) MOAYJb KO3(pPUIIMEHTa OTpaKEHHUS I COCTABIIAIONIEH BEKTOpa MOJSPU3AIMH B IIJIOCKOCTH Ma-
JIEHUS] CTPEMUTCS K €AMHULIE;

r) MOIynb Kod(hduIlmeHTa OTpa)xxeHHsl AJisi COCTABISAIONIEH BEKTOopa IMOJIApU3alliu, MEPIeHIUKY-
JSIPHOM TUIOCKOCTH NAJACHUS, CTPEMUTCS K EUHUIIE.

19. IIpu moaTHOM BHYTPEHHEM OTPAKECHUU:

a) OTpakeHHas BOJIHA B ONTHUYECKH 0oJiee IUIOTHOM cpeie OTCYTCTBYET;

0) oTpakeHHas BOJIHA B ONITUYECKU MEHEE IJIOTHOM cpefie OTCYTCTBYET;

B) IPEJIOMJIEHHAs BOJIHA B ONITUYECKHU MEHEE TNIOTHOM CPEZie OTCYTCTBYET;

T') IpeJIOMJICHHAs! BOJTHA B ONTUYECKH OoJiee IUIOTHON Cpeie OTCYTCTBYET.

11. B nnanapHOM BOJIHOBOJIE MOKA3aTeNb IPEIOMIIEHUS] BOJIHOBOJHOIO CJIOS:

a) He JIOJDKEH MPEeBBIIIATh MOKAa3aTeNu MPeTOMIICHUS KaK JJIsl MOJUIOKKH, TaK U Ui MOKPOBHOM
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Cpepl;

0) oymkeH ObITh paBHBIM MOKA3aTeNI0 MPEJIOMIICHUS TOKPOBHOM Cpellbl M MPEBbIIIATH TOKa3aTelb
MPETOMIICHUS TTIOTIOKKH;

B) JIOJDKEH OBITh PaBHBIM MOKA3aTENI0 MPEJIOMIICHUS MOAJI0XKKHA M MPEBBIIIATh MOKa3aTeNb Ipe-
JIOMJICHHUS [IOKPOBHOM CPEJIBI;

T') JOJDKEH MPEBBILIATh MOKA3aTeNu MPEIOMIICHHS MTOITI0KKU U TIOKPOBHOU CPEIBI.

12. JlupnekTpudeckasi MpOHUIIAEMOCTh ONITUYECKU aHU30TPOITHOM CPe/Ibl OTIMCHIBACTCS:

a) CKaJIsIpHOM BEJIMYUHOM;

0) TEH30pOM IIEPBOT0 paHra;

B) TEH30POM BTOPOTO PAHTra;

') TEH30pOM TPETHETO PaAHTa.

13. CobCcTBEeHHBIMH BOJTHAMU B O0€3rpaHMYHBIX W30TPOMHBIX HEMOTIONMIAIOUINX THPOTPOIHBIX Cpe-
JaxX SIBIISFOTCS:

a) JIB€ CBETOBbIE BOJIHBI C JIEBOI U MPaBOil KPYrOBBIMH MOJISPU3ALMAME, C OJIMHAKOBBIMU MTOKa3a-
TEJISIMH TIPEITOMIICHUS;

0) 1Be CBETOBBIE BOJIHBI C JIEBOM M MPAaBOW KPYTOBBIMU MOJSIPU3ALMSIMHU, C PA3IAYAIOIIMMHUCS TO-
Ka3aTeJsIMH MIPEIOMIICHUS;

B) JBE BOJIHBI C JIUHEHHOH MOJSPHU3ALNCH, UMEIOIINE OPTOTOHAIBHBIE BEKTOPHI JJICKTPUUYECCKOM
HANPSHKEHHOCTH CBETOBOTO TOJISI M Pa3IMYAIONIUECs TTOKA3aTeNU MPETOMIICHHUS,

I') JIB€ BOJHBI C JMHEHHOW MOsipU3aniield, UMEIOINUE OPTOTOHAIBHBIE BEKTOPHI JCKTPUUYECCKOM
HANPSHKEHHOCTH CBETOBOTO TIOJSI U OIMHAKOBBIE TIOKA3aTEH MPEIOMIICHUSI.

14. CoOcTBEHHBIMU BOJIHAMU B O€3TpaHUYHBIX OJJHOOCHBIX KpHCTAJIJIaX SBJISIOTCS:

a) OOBIKHOBEHHAs BOJHA C BEKTOPOM IMOJIIPU3ALNHN, MEPICHIUKYISIPHBIM ONTUYECKOW OCH U
HEOOBIKHOBEHHAsI BOJIHA C BEKTOPOM MOJISPU3ALMU B TUIOCKOCTH, COAEpKalllell BOJIHOBOW BEKTOP U ONTHU-
YECKYIO OCb;

0) HeoObIKHOBEHHAsI BOJHA C BEKTOPOM MOJSIPU3ALNHU, NEPIEHANKYISIPHBIM ONTHYECKON OCH U
OOBIKHOBEHHAsI BOJTHA C BEKTOPOM MOJISPU3AIUH B INIOCKOCTH, COJIEPIKAIICH BOTHOBON BEKTOpP M ONTHYE-
CKYIO OCb;

B) OOBIKHOBEHHAs! U HEOOBIKHOBEHHASI BOJHBI C OJJUHAKOBBIMH BEKTOPAMU TOJISIPU3AIINH, TTEPIICH-
JTUKYJSIPHBIMU ONTHYECKOM OCH;

r') OOBIKHOBEHHAsI U HEOOBIKHOBEHHAS! BOJIHBI C OJMTHAKOBBIMHM BEKTOpPAMU TOJSPHU3AINH, Tapa-
JIEIbHBIMU ONITHYECKOMN OCH.

15. M3o6paxkatomas iuH3a GopMHupYeT:

a) Ha yIBOCHHOM (POKYCHOM pPAcCTOSHHUEM Tociie He€ MmpsiMoe n300pakeHusi 00bhEeKTa, Pacioiio-
JKEHHOTO TIepe]] Hel Ha TaKKe Ha YABOSHHOM (DOKYCHOM PacCTOSIHUU;

0) Ha yIBOCHHOM (DOKYCHOM PacCTOSIHHEM IOcCje He€ MmepeBEPHYTOE N300paKeHUsT 00bEKTa, pac-
MOJIOKEHHOTO TIepe] Hel Ha TaKkKe Ha YIBOEHHOM (DOKYCHOM PacCTOSHUWY;

B) Ha (JOKYCHOM PACCTOSTHHEM TOCJIe He€ TPsIMOE N300paKeHUs 00BEKTa, PACTIONOKEHHOTO TIepe/T
HEel Ha Takke Ha (JOKYCHOM PacCTOSIHHH;

r) Ha (POKYCHOM pacCTOSTHUEM TocJie He€ TepeBEPHYTOE N300paKEHHSI 00BEKTA, PACIIOIOKEHHOTO
nepe/ Heil Ha TakKe Ha (DOKYCHOM PacCTOSHUU.

16. Yron nudpakiiMOHHON PacXOIUMOCTH CBETOBOTO ITyYKa:

a) MPOTOPIIMOHAJICH MTPOU3BEICHUIO JJIMHBI BOJHBI CBETA Ha allepTypy My4Ka;

6)o0paTHO POTIOPIIMOHAJICH TTPOU3BEIACHHUIO JITTMHBI BOJHBI CBETA HA anepTypy MydKa;

B) MPOTIOPIIMOHAJICH JITTMHE BOJIHBI CBETa U 00pPAaTHO MPOMOPIIMOHAICH allepType CBETOBOTO MYYKa,

T') IPOIIOPLIMOHAJIEH allepType CBETOBOTO MyYKa U 00paTHO MPOMOPLHOHANIEH JJIMHE BOJIHBI CBETA.

17. Ilpn BBIHYKIEHHBIX IIEPEX0/IaX C BEPXHErO HA HUKHUI YPOBEHbB:

a) MPOUCXOUT MOTJIONIEHNE (POTOHOB BHIHYK/IAIOILET0 U3ITYUCHHUS,;

0) MPOUCXOMUT M3Ty4YeHHE (DOTOHOB, HE COBMA/IAIONIUX C BEIHYXIAIOIIUM U3TyYECHUEM 110 4aCTOTE
Y HarpaBJICHUIO PaCIpPOCTPAHEHUS;

B) MIPOUCXOUT M3NTydeHUe (DOTOHOB, HE COBMAMAIONINX C BHIHYXIAIOIIUM H3ITyYeHHEM 10 (asze u
COCTOSTHUIO TIOJISIpU3AIINH;

') MPOUCXOAUT M3IIy4eHHE (POTOHOB, COBMAMAIONINX C BBIHYKIAIOIINM H3ITYyYCHHEM 10 4acTOTe,
¢aze, HaMpaBICHUIO PACIIPOCTPAHEHHS U COCTOSHUIO MOJISIPU3ALIIH.
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18. Ilpu renepanyy BTOpO ONTHYECKON rapMOHHUKU:

a) 1Ba pOoTOHA HA YACTOTE HAKAYKH IMOPOXKIAAIOT OJMH (DOTOH HA YACTOTE BTOPOM TapMOHHKHU;

0) ouH (POTOH Ha YACTOTE HAKAYKH MOPOKAAET /1Ba (OTOHA HA YACTOTE BTOPOU TapMOHHKH;

B) 0/1MH (DOTOH HA YACTOTE HAKAYKW MOPOXKIAET OAUH (DOTOH HAa YACTOTE BTOPOH TApMOHUKH;

r) ABa (hOTOHA HA YACTOTE HAKA4YKH IMOPOKAAIOT J1Ba (POTOHA HA YACTOTE BTOPOU TAPMOHHKH.

19. JiIsymepHoe npeodpazoanne Oypre pacnpeneneHus: CBETOBOTO OIS BBITOTHSIETCS:

a) oTpuLaTeNIbHOM (paccenBarolleit) JIMH301;

0) MoOXUTENBHOU (COOMparoIeii) TMH30M;

B) ONITUYECKUM TPAHCIIAPAHTOM,;

T') MWIAHIPUICCKON MOJOKUTEIIbHON JTMH3O0M.

20. B noaynpoBOJHUKOBOM Jia3epe Ha JABOHHON reTepoCTpyKType U3IydaTelbHas peKoMOUHAINs
AIIEKTPOHOB U JBIPOK MPOUCXOIUT:

a) B LIMPOKO30HHOM CJIO€, PACIIOJIOKEHHOM MEXy Y3KO30HHBIMU CIIOSIMU C IIPOBOJUMOCTBIO N- U
p-TUIIOB;

0) B IIMPOKO30OHHOM CJI0€, IPUMBIKAIOIIEM K OMUYECKOMY KOHTAKTY;

B) B Y3KO30HHOM CJIO€, PACIIOJIOKEHHOM MEXAY IIMPOKO30HHBIMU CIIOSIMU C IPOBOAMMOCTBIO N- U
p-THIIOB;

T') B Y3KO30HHOM CJI0€, TPUMBIKAIOIEM K OMUYECKOMY KOHTAKTY.

14.1.2. Dx3aMeHAIIMOHHBbIE BONPOCHI

YpaBHeHus Makcseia

BonHoBoe ypaBHeHue 11t 0e3rpaHuYHOM OAHOPOTHON U30TPOITHOM CPEIbI.

ONEKTPOMAarHuTHBIE IUIOCKUE BOJIHBI.

[Tonspusanus ceera.

3aKOH COXpaHEHMsI SHEPTUU AJIs AJIEKTPOMAarHuTHOro nosisd. Bekrop Ymosa-IloiinTHHrA.

Cdepudeckune 2IeKTpOMarHUTHBIC BOTHBI.

OTtpakeHue U MPEIOMIICHUE CBETA HAa TPAHULIE pa3jiesa n30TponHbIX cped. Popmynsl Openens.

SIBneHue NOJIHOTO BHYTPEHHETO OTPAKEHUSI M €T0 UCIIOIb30BaHNUE.

MartepuanbHble ypaBHEHHS Il aHU30TPOIHBIX cpell. CUMMETpUYHBIE TEH30Pbl BTOPOrO paHra B
pa3INYHBIX CpeNax.

MarepuanbHble ypaBHEHUS C y4€TOM BPEMEHHON U IPOCTPAHCTBEHHOM HUCIIEPCHH.

CBeToBbI€ BOJIHBI B H30TPOMHBIX HEMOMIOLIAOUINX CPElaX C €CTECTBEHHON ONTHUYECKOW aKTHUBHO-
CTBIO.

CBeToBbI€ BOJIHBI B CpE/Iax C JUHEHHBIM ABYITydenpenomiaeHueM. OJHOOCHbIE KPUCTAILIBL.

OneKkTpoonTuyeckas MOLYyIsALuUs onTHyeckoro uanyuenus. pdexr Ilokkenbca.

KBanpartuunslit snexrpoontuueckuii 3¢ dext Keppa. @otoynpyruii s¢pdexr.

O dext Dapanes. OnTuueckas akTUBHOCTb.

['eomeTpo-onTHueckoe NpubIMKEHHE.

ITpunnun depma.

[TapakcuanbHO€E MPUOIMKEHUE

Cdepuueckue 3epkaina U JUH3BI.

HnTepdepeHius 4acTUIHO-KOT€PEHTHOTO U3TYYEeHHUS.

Teopema Ban-Llurrepra - LlepHuxke.

Hudpaxuonnsie narerpaisl Kupxroda - 'toitrenca.

[Tapabonuyeckast TeopHst TUPPAKLUHU; TAYCCOB MYYOK.

OnTuueckuii apdexr lTapka.

ITpocTpaHCTBEHHBIE U BPEMEHHBIE COJTUTOHBI.

BeposTHOCTH CIOHTaHHBIX U BBIHYXIEHHBIX NepexoaoB. KoadduumenTts! DiiHmTeiHa.

Henuuelinble BOCIPUUMYUBOCTH.

MeTon MeJIEHHO MEHSOIINXCS aMIUIUTYI.

TpexBoJIHOBOE B3aMMOJCHCTBHUE.

BbiHyx/1eHHOe U KOMOMHAIIMOHHOE PACCESIHHUE U €ro HUCIIOJIb30BaHUE Ui M3Y4YeHHs] MaTepHallb-
HBIX Cpell.

BpemeHnHnast 1 nmpocTpaHCTBEHHAasi KOT€PEHTHOCTh CBETOBBIX IMOJIEH; KOPPEISUOHHbIE (YHKLIUU
IIEPBOTO ¥ BBICUIMX HOPSIKOB.
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WuTepdepomeTprss ”HTEHCUBHOCTEH.

KBaHTOBBIE CBOMCTBA CBETOBBIX MOJIEH. DOKOBCKOE, KOTEPEHTHOE U CHKATOE COCTOSIHUE MOJISA.

Pacnipenenenne boze-Oiinmreiina. [Tapamerp BeIpoXKAEHUS MOJIS.

CrnoHTaHHOE MapaMeTPUIECKOe paccessHue cBeTa. budoToHE!.

Cucremaruka ClIeKTPOB MHOTO3JIEKTPOHHBIX aTOMOB.

KonebaTenbHple CIEKTPHI MOJICKYJI.

DNEKTPOHHBIE CIIEKTPHI MOJIEKYIL

[Tpunun ®@panka-KonmoHa.

[Tepexoapl moa AEMCTBUEM CBETA B UICAIIBHOM KPUCTAILIE.

O6macth pyHIAMEHTATHLHOTO TOTJIOIICHHMS.

Crekrpockonus AeeKTHBIX COCTOSTHUN B KPUCTAIIIAX.

30HHasE MOJENb JIIOMUHECLICHITUN JUAJICKTPUKOB.

XapaKTepuCTUKN TPUEMHHUKOB H3JIYUEHUS: CHEKTpajbHas W WHTErpajbHas 4YyBCTBUTEIbHOCTD,
IyMbl, HHEPIIAOHHOCTb.

Dypbe-CIEKTPOCKONUS.

MexaHu3M 3anucy U BOCIIPOU3BEICHUS BOJIHOBBIX MOJIEH C MMOMOIIBIO TBYMEPHBIX U TPEXMEPHBIX
roJorpamMm.

Bonokonnas ontuka. Mol ONITHYECKHUX BOJIOKOH.

[Tpunmmn paboTe! 1a3epa. CXeMbl HAKAYKH.

Monpl ONTHYECKUX PE3OHATOPOB.

TBepaoTenbHbIE Ja3€PHI.

[TonynpOBOJHUKOBBIE JIA3€PHI.

Monynsnus TOOpOTHOCTH B J1a3epax.

Jlazepsbl ¢ CHHXpOHHU3ALUEH MO/I.

14.1.3. TeMmbl KOHTPOJILHBIX PadoT
['eomeTpuueckas (JqydeBast) ONTHKA .
Teopus n3mydeHus: ¥ B3aMMOJICHCTBUS CBETOBBIX BOJIH C BEILIECTBOM

14.1.4. Tembl OIPOCOB HA 3aHATHUAX

VYpauenust Makcsemna. BonnoBoe ypaBHeHue. CBeT, Kak 3JIGKTPOMArHUTHBIE BOJIHBI B 00JaCTH
CIEKTpa OT MATKON PEHTTEeHOBCKOM 10 cyOmMmmumeTpoBoil. [Inockue u chepuueckue Bonusl. [lonspusa-
uus ceera. Bexkrop YmoBa-Ilolintunra. @a3oBast u rpyImmoBas CKOpoCTH cBeta. OTpakeHHue U MpesiomIie-
HUE CBETa Ha I'PAaHMIIE pa3esa U30TponHbIX cpea. Popmynsl @penens. 1lonHoe BHyTpeHHEe OoTpaxeHue
KaK OCHOBA HOBBIX TEXHOJIOTHI mepeaayn nHpopmanmn. PacipocTpanenue cBeta B aHU30TPOITHBIX U TH-
poTpomHbIX cpenax. JlBolHoe myuemnpenomieHue. DnekrpoonTtuueckue 3hdexrsr Keppa u Ilokkenbca.
Ornrtuyeckast akTUBHOCTb.

ACUMIOTOTHYECKOE pEeLICHHEe BOJHOBOIO ypaBHeHUs. ['eomerpo-onTuueckoe npubimxenue. O6-
JacTh MpUMEHEeHHs dydeBoro npuOmmkeHus. [Ipunmun depma. [loHATHE ONTHYECKOTO H300-paKCHHUSI.
[TapakcuansHoe npubmkenue. [lpenomnenue Ha chepuueckoit moepxnoct. Chepu-ueckue 3epkana u
nuH3bL. ['eoMeTpryueckne u XxpoMaTiHaeckue adepparuu. TUITBI ONTHYECKUX MPUOOPOB.

WuTepdepeHiys 4acTUYHO-KOTEPEHTHOTO H3NydyeHus. KomiiekcHasi CTeneHb KOrepeHTHO-CTH.
Teopema Ban-Ilutrepra - Llepuuke. [IByxiydeBas nHTephEpeHINS U € UCTIOIb30BaHUE JJIs TUATHOCTH -
KU MIPUPOJIHBIX M TEXHOTCHHBIX 0OBEKTOB U MPOIECCOB.

Hudpakus. Audpakinmonnsie uarerpansl Kupxroda - Iroiirenca. Judpakuus Openens u Opa-
yHrodepa. Jdudpakunonnas pemetka. [lapabonuueckas teopus nudpakiuu; rayccoB mydok. OCHOBBI
BEKTOpHOU Teopuu nudpakuuu. CuHTEe3 MU(PAKIMOHHBIX ONTHYECKHX 3JIEMEHTOB, KAK OCHOBA HOBBIX
TEXHOJIOTUH PETHCTPALIMKA U 00paOOTKH N300PaKEHUM.

Knaccudeckasi Teopusi B3aUMOJICHCTBHS M3JIYYCHUS C BEIIECTBOM. Pe30HAHCHOE MpUOIMKCHHE.
Hucnepcuonnsie cootHomenus Kpamepca - Kponnra. Onrtuueckuii 3dgpdexr Illtapka. @oToHHOE X0 U
CaMOMHIyIIMpOBaHHAs Tipo3padyHocTh. ConuToHbl.OqHO(DOTOHHBIE 1 MHOTO(OTOHHBIC MpoIecchl. Bepo-
STHOCTH CIIOHTAHHBIX M BBIHYXIACHHBIX NepexonoB. Koaddurments Diinmreiina. Henuneitnpie Bocpu-
MMYHMBOCTHU. PacnpocTpaHneHue BOJH B HEJIMHEHWHOW cpene. MeTroa MEIJIEHHO MEHSIIOIUXCS aMIUTATYI.
VYenoBue cuHxpoHH3Ma. TpexBonHOBoe B3aummojeiicTBue. CaMogoKycupoBKa cBeTa. BhiHykIeHHOE U
KOMOUMHAIIMOHHOE PAaCCesHUE U €ro MCIOJIb30BAaHUE I M3YYCHUS MATEPHATBHBIX Cpell. BBIHYXIeHHOE
paccesHue Mannenpirama-bpuittosHa.
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14.1.5. Bonpocsl nu¢depeHIIEPOBAHHOTO 3a4eTa
CBer, KaK 3JIeKTPOMAarHUTHBIE BOJHBI B 00JIaCTH CIIEKTPa OT MATKOW PEHTI€HOBCKOM 710 CYOMUILITH-

METPOBOM.

HUC.

OopHI,

pasoB.

da3oBas 1 rpynoBas CKOPOCTH CBETA.

JIBOMHOE JIy4eTpeIOMIICHHE.

ACHMIITOTHYECKOE PELIEHHE BOJTHOBOIO YPaBHEHUS.
OO6nacTe NPUMEHEHUS JTy4YEBOTO MPUOIKEHHUS.
[ToHsATHE ONTUYECKOTO N300pAKEHHUS.

[Tpenomiienue Ha chepuuecKoi MOBEPXHOCTH.

. 'eomeTpuueckue u xpoMaTHdecKue abepparum.
KoMIiekcHast creneHp KOrepeHTHOCTH.

Hudpakuus Openens u Opaynrodepa.
JudpakimonHas pemeTka.

OCHOBBI BEKTOPHOU TEOpUH TUDPAKITIH.
Jucnepcuonnslie cootHomenuss Kpamepca - Kponura
OnHopoTOHHBIE 1 MHOTO()OTOHHBIE TTPOIIECCHI.
PacnpocTpaneHue BOJIH B HEIIMHEWHOU Cpeie.
YcnoBre CHHXpOHU3MA.

CamooKycHpOBKa CBETA.

BpemeHHas 1 npocTpaHCTBEHHAsl KOTE€PEHTHOCTh CBETOBBIX Mojel. CHeKTpalbHOE HpeAcTaBie-

ITyaccoHOBcKas1, CyOITyacCOHOBCKasl U CyIEpITyacCCOHOBCKAs CTATUCTHKA (DOTOHOB.

IlepenyTaHHBIE COCTOSIHUS CBETA.

Cnektpbl aTOMOB. THIIBI CBSI3€H JIEKTPOHOB.

Criextpbl MoJieky1. BpamarenbHas CTpykTypa KolebaTebHbIX MOJI0C.

3ampenieHHas 30Ha 1 001acTh NPO3PAayHOCTHU B IUAIIEKTPUKAX.

Oxcuronsl Banbe-MotTa u @peHkens.

Jlromunecnenuus. TylmeHue TIOMUHECIICHIIH.

M CTOYHHMKM ONTHYECKOT0 U3J1y4eHHUs. TeroBble, ra30pa3psIHble U JIa3epHblE HCTOYHUKHY.
TexHuka cnektpockonuu. CBeTO(UIBTPHI, IPU3MEHHBIE U JU(PPAKLIUOHHBIE CIEKTPAIbHbIE MPH-
UHTEPPEPOMETPHI.

JlazepHasi CIeKTpOCKOMHS.

Hcnonb3oBanne MeTonoB Dypbe-ONTHKU IS ONTHYECKOW (GHUIBTpAllMM M PACIO3HABaHUS 00-

BonokonHas onTuka. 3aTyXaHUE U JUCIIEPCUS MO/,

Ontudeckue pe3oHaToOPbI.

CBolicTBa J1a3epHBIX TYYKOB.

["a30BbIe Ja3epsl: 1a3epbl HA HEUTPAIBHBIX aTOMaX, MOHHBIE Ja3epbl, MOJIEKYJSIPHBIE JIa3€phbl, J1a-

3CPbI HA CAMOOTPaHUYCHHBIX MEPCXOAax.

HenpepbIBHBIE U UMITYJILCHBIN PEXXUMBI PA0OTHI J1a3€POB.
[TrukoBbIi pesxuM paboTHI J1a3epa.

14.2. Tpeﬁ()BaHI/Iﬂ K OIICHOYHBIM MaTepuajgam AJd JUll ¢ OrpaHHYC€HHBIMHA BO3MOKHOCTAMU

310POBbSI 1 HHBAJIH/I0B
st nun ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI 1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOIHU -

TEJIBHBIC OLICHOYHBIC MaTEPHAJIbI, IICPCUCHb KOTOPBIX YKa3aH B Ta6J'II/II_I€ 14.
Ta6J11/1ua 14 — I[OHOJIHI/ITGJIBHLIC MaTepuajibl OUCHUBAHUA IJId JIML C OrpaHUYCHHBIMU BO3MOXKXHOCTAMU
310pPOBbA U MHBAJIMJIOB

oOyyaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

KaTeFOpI/II/I Buapl 1onoMHUTEIBHBIX OLIGHOYHBIX cDO}’)MH KOHTPOJISI U OICHKU

C napyumeHusMu

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

HpeI/IMyI_I_[eCTBeHHO INMCbMCHHAasA

ciyxa IIpOBEpKa

C mapymenusasmu | CobeceoBaHme 10 BOIIpPoOcaMm K 3aueTy, | [IpenmyiecTBeHHO yCTHas TPOBEpKa
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3peHus ONpoC MO TEPMUHAM (MHIUBUYaJIbHO)
C HapylieHUs MU Pewienne AucTaHIIMOHHBIX TECTOB,
OIIOpHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIe | [IpenMylecTBeHHO AUCTaHIMOHHBIMU
JIBUTATEJILHOTO CaMOCTOSITENIbHBIE PabOTHI, BOIIPOCHI K METOAaMH
anmnapara 3aueTy
C orpannueHussMU 10 | TeCThbl, MUCbMEHHBIE CAMOCTOSATEIbHbBIC [IpenmyiiecTBEHHO MPOBEPKA
00IIeMe TUITUHCKUM paboThI, BOMIPOCHI K 3a4eTy, METOAaMU UCXOS U3 COCTOSIHUS
MOKAa3aHUSIM KOHTPOJIbHBIE PA0O0THI, YCTHBIE OTBETHI | 00y4aromerocsi Ha MOMEHT MPOBEPKHU

14.3. MeTtoauueckue peKoMeHAAIMH M0 OLEeHOYHBIM MaTepHaJIaM Jisl JUIl ¢ OTPAHHYeHHbIMU
BO3MOKHOCTSIMH 310POBbSI H HHBAJIN/I0B

Jis M1l ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJIUIOB TPEAYyCMAaTPUBACTCS JI0-
cTynHas Gopma npeoCcTaBIeHNs 3aJaHNil OIIEHOYHBIX CPECTB, @ IMEHHO:

- B Ie4aTHOU (hopme;

— B TIEYaTHOM (hOpMe C yBEITHUECHHBIM IIPUPTOM;

— B (hOpME IITEKTPOHHOTO JIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/IaHUs BCIYX;

- MPEOCTABICHUE 3a/IaHUS C UCTIONB30BAaHUEM CYPJIOTIEPEBO/IA.

JIlunam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3JI0POBbsI M MHBAJIMJAM YBEIMYUBAECTCS BpeMs Ha
MIOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TaKMX 00yJaroImuxcsi MpeycMaTpruBaeTCsl TOCTYII -
Hast popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- MMCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIH30BAHUEM YCIIYT aCCUCTEHTA;

— MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Ipouienypa oneHUBAaHUS PE3YIHTATOB OOYUYEHUS JIMII C OTPAHUYECHHBIMUA BO3MOXKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIMJOB M0 JUCLUIUIMHE MpeIyCcMaTpUBAET MpeaocTaBieHue nHpopmanun B Gopmax, aaanTH -
POBAHHBIX K OTPAaHMYCHUSAM HX 3[J0POBBS U BOCHPUATHS HH(OPMALIIH:

JI1s1 M1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B IIEYaTHOM (hopMe YBEINYEHHBIM MIPH(TOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B ()OpME IITEKTPOHHOTO JIOKYMEHTA;

- B IeyaTHou (opme.

JI1s1 1M1 ¢ HAPYUIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBbS 1 MHBAJUIOB TIPOIIE-
Jypa OLCHUBAHMS PE3YIbTATOB O0YYCHHUSI MOXKET IPOBOIUTHCS B HECKOJIBKO JTAIlOB.
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