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No Bunpl yueOHO nesTenbHOCTH 3 cemecTp 4 cemecTp Bcero Ennaunel
1 Jlexkuun 18 18 36 4acoB
2 Ilpaktudeckue 3aHsATUS 28 16 44 4acoB
3 JlaboparopHbie pabOTHI 18 8 26 4acoB
4 KypcoBoii mpoekT / KypcoBas pabota 0 8 8 4acoB
5  Bcero aynuTOpHBIX 3aHITUH 64 50 114 4acoB
6 | CamocrosiTenbHas paboTa 44 22 66 4acoB
7 | Bcero (06e3 3x3aMeHa) 108 72 180 JacoB
8 IloaroroBka u caaua sK3ameHa 36 0 36 4acoB
9  OO0mas TpyaI0eMKOCTh 144 72 216 4acoB

4.0 2.0 6.0 3.E.

Ok3ameH: 3 ceMecTp
JuddepenninpoBanHbIii 3aueT: 4 cemecTp
KypcoBoii mpoekt / kypcoBasi paboTa: 4 cemectp
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 66 ot « 20 » 4 2018 1

JINCT COI'JTACOBAHUA
PaGouass mporpamMMa JIUCHUIUIMHBI COCTAaBJI€HAa C Yy4eToM TpeOoBaHUN  (denepabHOTO
rOCyIapCTBEHHOTO 00pa3zoBarenbHOro craHiaapra Beiciiero obpazosanus (PI'OC BO) nmo HampaBieHUIO
noarotoBku (crenuanbHocTH) 12.03.03 dortonuka m onrtouHdopmaruka, yreepxkacHHoro 03.09.2015

rozia, paccMoTpeHa u oqoOpena Ha 3acemanuu Kadenpsr D11 «__ » 20__ roga, mpoOTOKOJI
Ne .
PazpaboTunku:
cTapmmii mpernoaasarens kad. I11 A. C. AkpectuHa
3aBenyrommii kadenpoit kad. 11 C. M. lllaanapos

3aBenyronmii o0ecrieunBaromieit kad.
OI1 C. M. llannapos

Pabouast mporpamMma JUCIUIUIMHBI cOIIacoBaHa ¢ (hakyabTeTOM U BbIMyCKarolien kadeapoii:

Hexan ®OT A. . Bopouun

3aBeqyromiuii BEITyCcKaroIen kag.

OI1 C. M. llannapos
OKCIEPTHI:

[Ipodeccop kadenpsl MEKTPOHHBIX
npudopos (II1) JI. H. OpnukoB

JlotieHT kadeaphl IMEKTPOHHBIX
npudopos (II1) A. U. AkceHos
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1. Heau v 3a1a4m AU CHUTLTHHBI

1.1. Heau AuCHUNIAHBI
(opMHUpOBaHUE y CTYICHTOB MPEICTaBICHUHN O (PyHAAMEHTAJIBHBIX OCHOBAaX ONTUYECKOH (pu3uku
C Y4EeTOM COBPEMEHHBIX TEHJICHLMH pa3BUTUS TEXHUKH W TEXHOJOTHUH B cBoeil mpodeccuoHaabHOM
NESTEIBHOCTH

1.2. 3amaum AMCHMNIHHBI
— U3YYCHHE M OCBOCHHUE CTYACHTaMHU COBPEMEHHBIX MOJXO/I0B U METOAOB, MUCIOIb3YEMBIX IS
aHaJIn3a U OMMCAHMS ONTHYECKUX SIBICHUI
— W3Yy4YCHHE METOJOB O0O0paOOTKM ®  TPEACTABICHHUS] JAHHBIX  OKCIICPUMEHTAIBHBIX
HUCCIIeJOBaHUN
— M3YYCHHE OCHOBHBIX MAaTEMAaTUYECKUX MOJENEH MPOIEecCOB M OOBEKTOB (DOTOHUKH H
ONTOUH(OPMATHKHU

2. MecTo aucuMiiinHbl B cTpykrype OIIOIT
Huctummaa «Ontudeckas ¢pusnuka» (b1.6.15) otHocuTcs k 6moky 1 (6a3oBast 4acTh).
[IpenmiecTBylOmUMHA ~ TUCHHUIUIMHAMH, (OPMUPYIOIIUMH  Ha4daJdbHbIC 3HAHUSA, SBIISIOTCS:
OnTuueckast pusuka, Maremaruka, Gusnka.
[Tocnenyrommmu NYCIHUTILIMHAMU SIBJISIIOTCSL: OnrTnyeckas ¢busuka, OnTuueckoe
MarepuanoBefenne, OCHOBBI onTonHpopMaTuk, OCHOBBI (DOTOHUKH.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHUS TUCIHHILIUHBI

[Ipouecc n3ydeHus TUCIUILTAHBI HANIpaBlieH Ha (JOPMUPOBAHUE CIETYIOIINX KOMIETCHIIHIA:

— OIIK-4 cmocoOHOCTRIO YUYWUTHIBaTH COBPEMEHHBIC TEHJCHIIMM PA3BUTHS TEXHUKH U
TEXHOJIOTHH B CBOCH MPpOo(eCCHOHATILHOMN e TENHHOCTH;

— OIIK-5 cmnoco6HOCTRIO 00pabaTbiBaTh M MPEACTABIATH JaHHBIE OSKCIEPUMEHTAIBHBIX
HUCCIEeOOBaHUM;

— IIK-2 roToBHOCTBIO K MaT€MaTHYE€CKOMY MOJICITUPOBAHUIO MTPOIIECCOB U 0OBEKTOB (hOTOHUKH
U ONTOMH(QOPMATUKHU, HUX HCCIECIOBAaHMIO Ha 0a3e CTaHIAPTHBIX [AKETOB aBTOMAaTHU3WPOBAHHOTO
MIPOCKTUPOBAHUS U CAMOCTOSITENILHO pa3padO0TaHHBIX MPOTPAMMHBIX MPOTYKTOB;

B pe3ynbrare nu3ydeHus TUCHUIUTMHBI 00y4atomunics JOKEH:

— 3HATh 3aKOHBI JIMHEHHOW W HENMHEHHOW ONTHKHU U UX CBSI3b C 3aKOHAMHU (PU3UKH; OMICAHHE
ONTUYECKUX SBJICHUM KaK COBOKYITHOCTH F'€OMETPUUYECKHUX, BOJTHOBBIX, 3JIEKTPOMArHUTHBIX U KBAHTOBBIX
SIBICHUM; OCHOBBI ONTHKHU ['ayCCOBCKUX MYYKOB, ONTHKH BOJIHOBOAOB, Dypbe-ONTUKH U ToJIOTpaduu;
OCHOBBI MOJISIPU3ALMOHHOW WM HEJIMHEWMHOM ONTHKH, 3JIEKTPOONTUKH, KBAHTOBOM OINTHKH, OITHKH
MTOJIyITPOBOJAHUKOB; MaTeMaTHYECKUE TPUEMBI ONMCAHUS SKCIIEPUMEHTAIBHBIX JAHHBIX; 3HAET TPAHUYHBIC
YCJIOBUS TNPUMEHUMOCTH MAaTeMaTHUYe€CKUX COOTHOIICHHWM; METOAbl MaTeMaTH4YeCKOro aHau3a
pE3ybTaTOB SKCIEPUMEHTANIBHBIX HCCIIENOBAHUN; MeToAbl OO0paOOTKM M aHanu3a uHGOpMaluu B
YPaBHEHHUSIX C YAaCTHBIMH TPOW3BOJHBIMH TPUMEHHUTEIFHO K ONTHYECKOH (¢usnke, (HoToHUKE,
ONTOMH(pOpPMATUKE, METO/IBI MaTEMAaTUYECKOrO aHaIu3a MOCTAaBICHHON 3a7jad UccieloBaHuil B 00IacTu
ONTUYECKOW (DU3UKU; TIPUEMBI aaNTAllHA CAMOCTOSTEIHHO Pa3padOTaHHBIX MPOTPAMMHBIX TPOAYKTOB

— YMeTh AaHaJIU3UpOBaTh CIIOKHBIE ONTHUYECKHE SBJICHUS; MHCIOIb30BaTh HA IPAKTHKE
ONTHUYECKHE METOJbl PEUICHUS HAyYHO-TEXHUYECKHMX 3a/1a4; IO0JIb30BAaThCS OCHOBHBIMHM ONTHYECKUMU
npubopaMu; TMPOBOAWTH pACUYeThl ONTHYSCKUX CHCTEM M AaHaIM3UPOBATh IIOJIYYEHHBIC JIaHHEIC,
OMMCBIBATH SKCIIEPUMEHTAJIBHBIE PE3YNbTAaThl C IOMOIIBID MaTEeMaTMYECKUX BBIPAXKEHUUW B BHJIE
anreOpanvecKuX ypaBHEHHUI, a TakKe€ YpaBHEHHI B YaCTHBIX MPOU3BOIHBIX; MPUMEHSITH CTaHIAPTHHIC
MaKeThl MPUKIIAIHBIX MPOrpaMM Jiisi 00pabOTKH 3KCTIEPUMEHTANIBHBIX JIaHHBIX; MOAEIUPOBATh PeasibHbIE
(B mepByro odepenb (QUIMUYECKHE) MPOLECChl KaK KpaeBble 3aJa4d s YPaBHCHHA B YaCTHBIX
MPOU3BOAHBIX B 0oOMacTu (OTOHUKKM W ONTOMH(POPMATHUKH; MHCATh MAKpPOCHI JUISI CaMOCTOSITENBHO
pa3paboTaHHBIX MPOTPAMMHBIX MPOTYKTOB

— BJIaJleThb HAaBBIKAMU MO NPUMEHEHHUIO ONTUYECKOW (PM3MKH K HAyYHOMY aHAJIM3Yy CUTYallUH
IIPU CO3[JaHUM HOBOM TEXHUKH; BIAJETh NOIXONAMH K ONMCAHUIO ONTUYECKHX SIBICHUI B IPUPOJIE U IPH
pEIICHNN TEXHOJOTHYECKUX 3aJa4; MPUMEHSITh ONTHUYECKHE METOMABI JIsl pelieHUs] PU3UKO-TEXHUIESCKUX
3ajJlay, MPUMEHSThH 3aKOHbI ONTUKH, ONPEACIIATh XapaKTEePUCTUKN CIEKTPaAIbHBIX TPUOOPOB
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4. O0beM TMCHUILIMHBI U BUABI Y4eOHOM padoThl
OO0mas TpyoIOeMKOCTh AWCIUIUIMHBI COCTaBiIsieT 6.0 3a4eTHBIX ENUHMIBI M TIPEJCTaBlieHA B
Tabmmuie 4.1.
Tabnuna 4.1 — Tpy1oeMKOCTh AUCITUTUTHHBI

Bunbl yueOHOI esTenbHOCTH Bcero uacos Cemectpsl
3 cemecTp 4 cemectp
AynuTOpHBIE 3aHATHSA (BCETO) 114 64 50
Jlexuun 36 18 18
IIpakTrueckue 3aHATUA 44 28 16
JlaGopatopHbie pabOTHI 26 18 8
KypcoBoii npoekT / kypcoBasi paboTa 8 0 8
CamocrosiTensHas pabora (Bcero) 66 44 22

[ToaroroBka Kk KOHTPOJIBLHBIM paboTam

BrinonHenue KypcoBoro npoekra / KypcoBoi 9 0

paboTsl

OdopmiieHre 0TYETOB 110 JTAOOPATOPHBIM 24 18 6

paboram

[IpopaboTka IeKIHOHHOTO MaTepuata 15 14

IToaroToBKa K MPaKTUYECKUM 3aHSATHUSIM, 10 4 6

ceMuHapaMm

Bceero (6e3 sx3ameHa) 180 108 72
IToaroroBka u cada sK3aMeHa 36 36 0

OO01mast TpyI0eMKOCTh, 9 216 144 72
3aueTHble EauHUIB 6.0 4.0 2.0

5. ConepxxaHue QMCUMILTHHBI

5.1. Pa3nenanl TMCOHUILIMHBI M BUABLI 3aHATHA
Paznensl AMCUMIITUHBI U BUIBI 3aHATUH MPUBEICHBI B Tabmwuie 5.1.
Tabmuna 5.1 — Pasgensl IUCHUIUINHEBL U BUIBI 3aHITHHA

Ha3panus pasnenos quciumnael = & 73 2 8 (8 EdE X S 8 Gm e 82382 =
3 cemecTp

1 DnexTpoMarHuTHbIE KOJIeOaHus 1 4 4 4 0 5 17  OIIK-4,

BOJIHBI OIIK-5, IIK-
2

2 ®oromerpust 2 4 4 0 7 17 OIIK-5, IIK-
2

3 OTpakeHue 1 NpernoMIIeHNE 2 6 4 0 10 22 OIIK-4,

MJIOCKUX 3JIEKTPOMArHUTHBIX BOJIH HA OIIK-5, TIK-

IIJIOCKOW IPAHMIIE paszena 2

4 Nnrepdepenuus ceera 4 4 2 0 6 16 OIIK-4,
OIIK-5, TIK-
2

5 Hudpaxius cBera 2 4 0 0 4 10  OIIK-4,
OIIK-5, TIK-
2
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6 OnTrkKa aHU30TPOITHBIX CPE]] 4 6 4 0 12 26 | OIIK-4,
OIIK-5, ITK-
2
Hroro 3a cemectp 18 28 18 0 44 108
4 cemecTp
7 OcHOBBI rosorpaguu 3 2 2 8 6 13 OIIK-4,
OIIK-5, IIK-
2
8 Hducniepcusi cBera 2 4 0 2 8  OIIK-5, IIK-
2
9 OnTuka HEOTHOPOAHBIX CPE. 3 4 0 3 10  OIIK-4,
OIIK-5, IIK-
2
10 Paccesanue cBeta 2 0 0 1 3 OIIK-5, TIK-
2
11 Henuuelinag onTtuka 4 4 4 5 17 | OIIK-4,
OIIK-5, TIK-
2
12 CunoBas ontuka 2 2 0 1 5 OIIK-4,
OIIK-5, IIK-
2
13 OCHOBBI KBaHTOBOW ONTHKH 2 0 2 4 8 OIIK-4,
OIIK-5, IIK-
2
Hroro 3a cemectp 18 16 8 8 22 72
Hroro 36 44 26 8 66 180
5.2. Conep:kaHue pa3aesoB IMCHUIIMHBI (110 JEKIUAM)
CoxeprkaHue pa3aenoB TUCIUILIAH (TI0 JIEKIMSAM) TIPUBEICHO B Tabiuiie 5.2.
Tabnuma 5.2 — ComeprkaHue pa3aenoB TUCIUIUTHH (TI0 JEKITUSM)
HasBanus paszenos Coneprxkanue pasaeioB TUCHUILIMHB (110 JTEKIUIM) ; & €3, = 2 S
3 cemecTp
1 DnekTpoMarHuTHbBIE [Tkana 3neKTPOMarHUTHBIX Kosiebanuit. OCHOBBI 4 OIIK-4,
KOJIeOAHUS U BOJTHBI Teopuu KosneOanuii. JInnelHbie KoeOanus B OIIK-5
CUCTEMaXx C OJTHOM CTENeHbI0 cBOOOABI. M300pakeHue
KoJIeOaTeNIbHBIX MPOIECCOB B (Pa30BOM MPOCTPAHCTBE.
OnucaHue 3MEKTPOMArHUTHOTO U3ITyYCHUS
ONTHUYECKOTrO Juana3oHa. YpaBHeHus MakcBea B
muddepeHInanbHON popMe, MaTepralIbHbIE
ypaBHEHHUS U TpaHUYHbIE ycioBus. CBelleHue K
BOJIHOBOMY YpaBHEHHIO. [ITOCKHE 3TIEKTpOMAarHUTHHIE
BOJIHBI, TApPMOHUYECKHE TJIOCKUE BOIHBI M X
cBoiicTBa. [lonsipu3anus mMIOCKUX 3IEKTPOMArHUTHBIX
BOJIH. 3aKOH COXPaHEHUsI SHEPTUU IS
IEKTPOMArHUTHOIO I10JIs1, BeKTOp IloiHTHHTa.
Cdepudeckre BOJIHBI.
Hroro 4
2 ®otomeTpust DHepreTudeckasi 1 CBETOBasi CUCTEMBbI 2 OIIK-5,
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dboTOMETpHUYECKUX BETUYMH U €AMHULIBI UX
u3MepeHus. CBsi3b POTOMETPUUECKUX BEITUYUH C
BekTOpoM [loiinTuHTra. [TpuHIMIBI MOCTPOCHUS
doromerpoB. M3mMepeHne 0OCHOBHBIX
(boTOMETpUYECKUX BETUYUH

Hroro

I1K-2

3 OTpaxeHue u
MPEJIOMIIEHUE TIIIOCKUX
3JIEKTPOMAarHUTHBIX BOJTH
Ha IUIOCKOW IpaHuLIe
pazzaena

OTtpakeHue U MpeIoMIIEHUE CBeTa Ha TPaHUIEe
paszzerna nmpo3pavyHbIX AUICKTPUKOB. [lonHOE
BHyTpeHHee oTpakeHue. [Ipenomiienue u oTpaxkeHue
Ha TIOBEPXHOCTH MeTaiia. HeomHOpoHbIe MII0CKUE
BOJIHBI, TOBEPXHOCTHBIE 3JIEKTPOMArHUTHBIE BOJIHBI.

Hroro

OIIK-4,
I1K-2

4 NnTepdepeHuus ceera

WuTepdepenius MOHOXpOMATHIECKOTO U3TYUYCHUSI.
JByxnyueBas uatepdepennus. Bpemennas u
IIPOCTPAHCTBEHHAs KOTEPEHTHOCTh ONITUYECKOTO
usnydeHus. IatepdepeHnns 4aCTHYHO-KOT€PEHTHOTO
U3Iy4eHusi. MeTosbl HaOIIoaeHHS
UHTEp(PEepEeHIIMOHHBIX KapTHUH. J[ByXiTyueBbie
unteppepomerpsl XKamena, Maxa-Llennepa,
PoxnectBenckoro, Malikenbcona, duso.
MHuoronyueBas uareppepennus. Marepdepomerp
®dao6pu-Ilepo.

Hroro

OIIK-4,
I1K-2

5 Iudpakius cera

[ToneBol u creKTpaabHbIA METObI ONMMCAHUS.
[TpuGnmxenue reomeTpudeckoi onTuku. [IpuHIMI
[oiirenca-®dpenens. 3agaya o qudpakiuy Ha
TI0CKOM dKpaHe. ['panmunbie yenoust Kupxroda.
Hudpakmus @penens u Opayarodepa. udpakius
Ja3epHBIX My4KOB. JudpakiinoHHBIC PEIIETKH U
CIEKTpaJibHbIe MPUOOPHI HA KX OCHOBE.

Hroro

OIIK-5,
I1K-2

6 OnTrkKa aHU30TPOITHBIX
cpen

JvanekTprudeckuil TEH30p aHU30TPOITHOM Cpeibl.
PacnpocTpanenue u cBOMCTBA MJIOCKUX BOJIH B
AHU30TPOMHBIX cpenax. dazoBas ¥ rpynnoBast
ckopocTh. Knaccudukaiys aHu30TpOIHBIX CPEI.
Pacnpocrpanenue cBeta B OJHOOCHBIX U JIByOCHBIX
Kpuctamiax. OnTudeckast akTUBHOCTb.
UckyccrBennas anuzorponus: 3¢dextsl [Tokkensca u
®dapajes, KBaJpaTUUHBIN JIEKTPOONTUUECKUI

s dext u poroynpyrocts. [lonsgpuzanuonabie
YCTpOICTBA.

Hroro

OIIK-4,
OIIK-5,
I1K-2

Nroro 3a cemecTp

4 cemectp

7 OcHOBBI TOTOTpadun

duznyecKkre NPUHLHUIIBI rojorpaduu: rororpamma
TOYCYHOT'O UCTOUYHHKA, YPABHCHHUC I'OJIOTPAMMBI, TUIIbI
Y CBOMCTBA ToyIorpaMM. TeXHHUKA ToJIOTpaduaecKoro
IKCIepuMeHTa. J{nHaMudeckas romorpadus.
lonorpaduyeckas uaTepPepoMeTprs: TPUHITHUII,

OIIK-4,
[1K-2
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METO/IbI, OITHYECKUE CXEMbI yCTaHOBOK. Criex-
UHTEpPHEPOMETPHSI.

Hroro

8 ucnepcus cBeTa

Kitaccuueckas Teopust 1ucnepcun: ypaBHEHHE
JUCIIEPCUU U €TO0 pellieHne, HOpMaJbHas 1
aHoMasbHas aucnepcus. [IpocrpancTBeHHas
mucnepcusi. PacpocTpaHeHne BOJHOBBIX MaKeTOB,
¢a3oBasi ¥ rpynmoBast CKOpOCTH, TUCIIEPCHOHHOE
pacIuIbIBaHHE CBETOBBIX UMITYIIHCOB.

Hroro

OIIK-5,
I1K-2

9 OnTrka HEOJHOPOIHBIX
cpen

OnTnyeckue BOIHOBOABI. MoJbI IITAHAPHBIX
BOJIHOBOZIOB. BOJIOKOHHBIE CBETOBOBI M UX MOJIBI.
DNEKTPOMarHUTHBIE BOJIHBI B IEPUOJUYECKUX
CTPYKTypax. bi0XOBCKHE BOJIHBI M 30HHAs CTPYKTYpA.
bparrosckoe orpaxkenue.

Hroro

OIIK-5

10 Paccesauue cBera

[MonstpuzyeMocTb MOEKyN U paccestHue Panes.
Paccesinne Mu. MoekymsipHoe paccesitHue CBeTa.
KombuHnarmonHnoe paccesinue csera. PaccesHue
Manpenbiirama-bpuimtosna. [Ipoxoxaenue ceera
yepe3 Ci1y4yailHO-HEOJHOPOIHYIO Cpeay

Hroro

OIIK-5,
I1K-2

11 Henuuetinag ontuka

HenuHelHbIN OTKIMK CPElbl, CAMOBO3IEUCTBUE
ceera. Camo(oKycHpOBKa U MPOCTPAHCTBEHHbBIE
COJINTOHBL. HenmHelHbIe IBJICHUS BTOPOTO MOPsIKa:
o0111ass METO/I0JIOTHsl, HEJIMHEHAs OJsIpU3aLys,
ycnoBus (ha30BOro CHHXpOHM3MA. [ eHeparus
TapMOHMK, BOJIH CyMMApHBIX U Pa3HOCTHBIX 4aCTOT;
napaMmeTpuyueckas reepanus. YeTbpeXBOIHOBbIE
CMeIIeHUs U oOpalieHrue BOJIHOBOTO (hpOHTA.
Briny)KaeHHOE KOMOMHAIIMIOHHOE paccesiHue,
BBIHYKJICHHOE paccesiHue Masensiurama-
bpuintosHa

Hroro

OIIK-4,
OIIK-5,
I1K-2

12 CunoBas onTuka

CBepXCUIIbHBIE CBETOBBIE TOJIs1. ONTHYECKHI TIPOOOi
B ra3ax M TBepAbIX Tenax. JIazepHO-uHIyLMpOBaHHAS
miasma.

Hroro

OIIK-4,
I1K-2

13 OcHOBEI KBaHTOBOU
OIITUKHU

ITocrosinnas [1nanka. [Toctynarel bopa.
KopnyckynsapHo-BoiHOBOM ayanu3M. Ouznueckas
MHTepnpeTanus BojH J¢e bpoing. CooTHoleHne
HEOIPENEIECHHOCTEN. DHEPreTUUECKUE YPOBHU.
KBanToBsie nepexonbl. Dotoaddext. [Tpuniumn
KBaHTOBOTO

Hroro

2

OIIK-4,
I1K-2

Nroro 3a cemecTp

18

Hroro

36

5.3. Paznesbl AMCHUILUIMHBI M MEKIUCIMILIMHAPHBbIE CBS3M ¢ 00ecneYnBAOIMMH (TPeabI1y UMM )
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U o0ecneynBaeMbIMU (NMOCJAEAYIOIUMH) TUCHHIIMHAMHA
Paznenbl qucHUIIMHBl 1 MEXIMCIUILUIMHAPHBIE CBA3M ¢ 00ECIEYMBAIOIIUMHU (TIPEIBITYIIIMMHI) U
obecrnedyrnBaeMbIMH (ITOCIETYIOIUMHI) TUCIUTUTMHAMH MIPEICTaBICHBI B Tabmuie 5.3.
Tabnuna 5.3 — Pazgensl AUCIUTUIMHBI 1 MEKIUCITUTIIIMHAPHBIC CBSI3U

No pasaciioB [[aHHOI\/'I AUCHUIUIMHBL, TJI5T KOTOPBIX HGOGXOI[I/IMO HU3Y4YCHUC

HanmeHoBaHHE 00ecIeuynBarOIIMX U 00€CIIeYNBACMBIX JUCITUILINH
JUCHUITIINH
1 2 3 4 5 6 7 8 9 10 11 12 | 13
[IpenmecTByromMe TUCIUTLTAHBI
1 Ontuueckas ¢puszuka = + + + + + + + + + + + + +
2 Maremaruka + +
3 ®uzuka + + +
[Tocnenyromue TUCITATITAHBI
1 Ontuueckas ¢puszuka =+ + + + + + + + + + + + +
2 OnTuyeckoe N N N N N N N
MaTepHualOBeCHHE
3 OCHOBBI
+ +

oNnTouH(OPMATUKU
4 OcHOBBI (POTOHUKHU + + + + + + +

5.4. CooTBeTcTBHE KOMIIETEHIHIA, POPMHUPYEMBIX PH U3YYEHUH JUCUMILIMHBI, 1 BUIOB 3aHATHI
CooTBeTcTBHE KOMMETCHUUN, (HOPMUPYEMBIX MPU H3YUYEHUU TUCHUIUIMHBI, U BUIOB 3aHATUI
NpeCTaBIeHo B Tabnuie 5.4.
Tabnuna 5.4 — CooTBETCTBHE KOMIETEHIMH, (HOPMHUPYEMBIX MPU HM3YyYEHWU NUCIMIUIMHBI, U BHJIOB

3aHATHI
E = Buipt 3aHsTHI ®
==l OPMBI KOHTPOJISA
o] [P ] . . ~ < .
< & =Y E&<38=ZRS0 i8¢ x2xpgxa O 5 &0
OIIK-4 + + + + KonTponpHas pabdoTa,

Otuet no naboparopHoii
pabore, 3ammuTa
KYpPCOBBIX IIPOEKTOB /
KypcoBBbIX paboT, Tecr,
OTt4er o KypcoBoMy
MPOEKTY / KypCOBOM
pabore,
HuddepennmpoBaHHbIi
3ayet, OTUEeT 110
PaKTUIECKOMY
3aHSATHUIO
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OIIK-5 + + + + + KontpomnpHas pabdora,
Otuet no naboparopHoii
pabore, Omnpoc Ha
3aHATHUIX, 3alllUTa
KYPCOBBIX ITPOEKTOB /
KypCOBBIX pabor, Tecr,
OTYer o KypcoBOMYy
IIPOEKTY / KypcOBOI
pabore,
JuddepeHnnpoBaHHbII
3aueT, OTUeT 1o
MPAKTHYECKOMY
3aHATHIO

IK-2 + + + + + KontponsHas padora,
Otuyet no mabopaTopHOI
pabote, Omnpoc Ha
3aHATHIX, 3aluTa
KYpCOBBIX IIPOEKTOB /
KypcoBbIX paboT, Tecr,
Otuer o KypcoBoMy
MPOEKTY / KypCOBOM
pabore,
HuddepennmpoBaHHbIi
3aueT, OTUeT IO
PaKTUIECKOMY
3aHITHIO

6. UuTepakTuBHBIE MeTOAbI U GOPMBI OPraHU3ANUMA 00yYeHUS
He npenycmorpeno PVYIIL.

7. JlabopaTtopHbie padoThI
HaumenoBanue naboparopHbIx padoT npuBeneHo B Tabnuue 7.1.
Tabnuna 7.1 — HaumeHoBaHue 1a00paTopHBIX paboT

]
HasBanus paszenos HanmenoBanue 1abopaTtopHbIX paboT SEZ. =2 ¢
3 cemecTp

1 DnekTpoMarHuTHBIE HccnenoBanne pa3zoBbIX MOPTPETOB TAPMOHUICCKHIX 4 OIIK-4,

KOJIEOAHUS U BOJHEI U 3aTYXaIOIIUX KOJIeOaHMi OIIK-5,
Htoro TK-2

2 ®oromertpus HccnenoBanne XxapakTepUCTUK KPEMHHUEBOTO 4 OIIK-5,
MOJIYIIPOBOTHUKOBOTO (hOTOIMOIA I1IK-2
Hroro

3 OTtpakeHue u OTtpakeHue CBETOBBIX ITyYKOB OT INIOCKOW I'PAaHULIBI 4 OIIK-4,

MPEJTOMIICHUE TIITIOCKUX paszena «BO3AyX — IUAJIEKTpUYECcKas cpeaa» OIIK-5,

SIEKTPOMATHATHBIX BOMH |1 o 4 [K-2

Ha TIOCKOW TpaHuIe

pazznena

4 Nnrtepdepenius ceera | M3ydeHue OCHOBHBIX SIBIICHUN MHTEP(EPEHIINN CBETA 2 OIIK-5,
¢ moMoIkI0 uHTEpPepomerpa MaiikenrcoHa [K-2
Hroro

6 OnrTrka aHU30TPONHBIX  DJIEKTPOONTHYECKAs] MOAYISALUS ONTHYECKOTO 4 OIIK-4,

cpen W3ITyYEHUS [TK-2
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Hroro 4
Hroro 3a cemecTp 18
4 cemecTp
7 OcHoBsl ronorpapuu  MccnenoBanue 3pdexra hazoBoit 1eMOIYISANH B 2 OIIK-5,
aJlafTUBHOM ToJiorpadudeckoM uHTEphepoMeTpe ITK-2
Hroro
11 Henuneitnast ontuka  M3yueHue snekrpoontuueckoro s¢pdexra B 2 OIIK-4,
unreppepomerpe Kamena OIIK-5,
[TK-2
HccnenoBanue snekTpoonTHieckoro 3¢pdexra B 2
HEJIMHEWHBIX ONTUYECKUX KpHUCTalljax Ha 0a3e
unteppepomerpa Maxa-Llennepa
Hroro
13 OcHOBBI KBaHTOBOM HccnenoBanne XxapakTepUCTUK HHKEKIITMOHHOIO OIIK-4,
ONTUKHU MOJTYNPOBOJAHUKOBOTIO Jlazepa OIIK-5,
Hroro 2 TK-2
Hroro 3a cemectp
Htoro 26
8. [IpakTHyeckue 3aHATHUSA (CEMUHAPHI)
HanMeHnoBaH#e MpakTUYECKUX 3aHITHI (CEMUHAPOB) MPUBEACHO B Tabmnwe 8.1.
Tabnuna 8.1 — HanmeHoBaHME PAKTUIECKUX 3aHATHI (CEMHHAPOB)
HaszBanus pasznenos HaumenoBanue npakTUYECKUX 3aHATHI (CEMUHAPOB) 8 E gL = % 2
3 cemecTp
1 DnekTpoMarHuTHBIE DNEeKTPOMArHUTHBIC KOJICOAHUS U BOJIHBI 4 OIIK-5,
KOJIeOAHUS U BOJHBI Hroro 4 [TK-2
2 dortomerpus dotomeTpust 4 OIIK-5,
Hroro 4 TK-2
3 OTpaxkeHue u OTpaxkeHHe U TPETOMIICHUE TIIIOCKUX 6 OIIK-4,
IIPEJIOMIICHUE TUIOCKUX ~ DJIEKTPOMArHUTHBIX BOJIH HA IUIOCKOM I'PAHMUILIC OIIK-5,
AJIEKTPOMAarHUTHBIX BOJIH | pasjelia [TK-2
Ha IUIOCKOW IpaHuLIe Htoro 6
pazznena
4 Unrtepdepenmus ceera | MHTepdepeHius ceera 4 OIIK-5,
Hroro 4 TK-2
5 Iudpakius cera Hudpakmus ceera 4 OIIK-4,
Hroro 4 OLIK-5,
[1K-2
6 Onrtrka aHu30TponHbIX  ONTHKA aHU30TPOIHBIX CPEJL OIIK-5,
cpen Viroro [1K-2
Hroro 3a cemectp 28
4 cemectp
7 OcHoBsl Tostorpadun  OcHOBBI rojorpadun OIIK-5,
Hroro 2 TK-2
10
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8 lucnepcus cpera Hucnepcus cBera 4 OIIK-5,
Hroro 4 TK-2

9 Ontuka HeoAHOPOAHBIX ONTHUKA HEOJHOPOJHBIX CPell 4 OIIK-5,

cpel Hroro 4 TK-2

11 Hemuuetinast ontuka | Henunelinas onTuka 4 OIIK-5,
Htoro 4 TIK-2

12 CunoBas ontuka CunoBas OIITHKA 2 OIIK-5,
Htoro 2 TK-2

Hroro 3a cemecTp 16

Hroro 44

9. CamocrosiTesqibHAsA padoTa
Bunel camoctosTenbHol paboThl, TPYAOEMKOCTh U (hOpMUpPYEMbIE KOMIIETEHIIUN MPEACTABIEHBI B

tabnure 9.1.
Tabnuua 9.1 — Bunel camocTosTenbHON paboThl, TPYIOEMKOCTh U (hOpMUpYEMble KOMITETEHITUU
Buzel camoctosTensHoit X & 4 28 E
HasBanus pasnenos A Sy = 2 DOpMBI KOHTPOJIA
paboTsl ~ o & E o Z
3 cemecTp

1 DnekTpoMarHuTHBIE [IpopaboTka JIEKITMOHHOTO 2 OIIK-4, Oruer no 1abopaTopHOMH

KOJI€0aHHUSA U BOJIHEI Marepuana OIIK-5, pabore, Tect
OdopmiieHrE 0TYETOB IO 3 1IK2
naboparopHbeIM paboTam
Hroro

2 ®otomMeTpust IToxaroroska k 2 OIIK-5, Onpoc Ha 3aHATHSX,
MPAKTUYECKUM 3aHATHSIM, [IK-2 Otuer o maboparopHoii
CeMHHapaM pabore, Tect
[IpopaboTka TeKIMOHHOTO 2
marepuana
OdopmieHre 0TYETOB 110 3
1abopaTopHBIM paboTam
Hroro

3 OTtpaxkeHue u [IpopaboTka JIEeKIIMOHHOTO 2  OIIK-4, KonrponbHas padora,

MPEJTOMIICHUE TIITIOCKUX Marepuana I1K-2, Otyet mo nmabopaTopHOI

PIEKTPOMATHUTHBIX BOIH | (350 1 epite 0TUETOR 11O 4  OIK-5 pabore, Tect

Ha MIOCKOM TpaHuIe nabopaTopHBIM paboTam

pazznena
IlonroroBka x 4
KOHTPOJIBHBIM paboTam
Uroro 10

4 Nntepdepennus ceera  [IpopaboTka JIEKITMOHHOTO 2 OIIK-4, Oruer no 1abopaTopHOM
Marepuaa TIK-2, pabote, Tect
OdopMiIeHHE OTYETOB 1O 4 |OIK-S
naboparopHbeIM paboTam
Hroro

5 udpakius cera IToxroroska k OIIK-5, Onpoc Ha 3aHsTHsX, TecT
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NPAaKTUYECKUM 3aHATHM,
ceMuHapaMm

I1K-2

[TpopaboTka JTEKITMOHHOTO 2
Marepuana
Hroro

6 OnTrka aHu30TponHbIX  [IpopaboTka JIeKIIMOHHOTO OIIK-4, KonrponbHas pabora,

cpen Marepuana OIIK-5, Ortuer no maboparopHoi
OdopMiIeHHE OTYETOB 1O 4 |1K2 pabore, Tecr
nabopaTropHbeIM paboTam
IToxroroska k 4
KOHTPOJIbHBIM paboTam
Hroro 12

Hroro 3a cemecTp 44
INoaroroska u cxada 36 DK3amMeH
HK3aMeHa

4 cemecTp

7 OcHoBBI TOTOTpadun [ToaroToBka K 1 OIIK-5, 3ammTa KypCOBBIX
IIPAKTUYECKUM 3aHATHSIM, [K-2, IIPOEKTOB / KypCOBBIX
CeMHHapaMm OIIK-4 pabort, Onpoc Ha
OdopmieHre 0TYETOB 110 2 saHATHAX, OT4eT 1o /
1abopaTopHBIM paboTam KypCOBOMY HPOCKTY

KypcoBoii pabote, OTuer

Brinonnenne KypCOBOT'O 3 o Ha60paT0pHOI71 pa60Te’
IIPOEKTa / KypCOBOM Tecr
paboThI
Hroro 6

8 Hducniepcusi cBera ITogroroBka k OIIK-5, Omnpoc Ha 3ansTusx, Tect
MPAKTUYECKUM 3aHATHSIM, [IK-2
ceMuHapam
[IpopaboTka TeKIMOHHOTO 1
marepuana
Utoro 2

9 Ontuka HeonHopoaHbiX  [loaroroBka k OIIK-5, 3anmTa KypCcoBbIX

cpen IIPAKTUYECKUM 3aHATHSM, [K-2, IIPOEKTOB / KypCOBBIX
CeMHHapaMm OIIK-4 pabot, KonTponbsHas
Brinonnenue kypcoBoro 2 pabora, Ot4er no /
MpoeKTa / KypcoBOM KypcosoMy Hgoem%'
paGOTEI KypcoBol paborte, Tect
Hroro 3

10 Paccesnue cBeTa IToaroroBka k 1 OIIK-5, Omnpoc Ha 3ansTusx, Tect
MPAKTUYECKUM 3aHATHSIM, [IK-2
ceMuHapam
Utoro 1

11 Henuuelinag onTtuka IToxroroska k 1 OIIK-5, 3anmTa KypCcoBbIX
IIPAKTUYECKUM 3aHATHSIM, [K-2, IIPOEKTOB / KypCOBBIX
CeMHHapaMm OIIK-4 pabort, Onpoc Ha
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Odopmitenre 0T4eTOB 10 2 3aHATHSIX, OTYET Mo
naboparopHbeIM paboTam KYpPCOBOMY MPOEKTY /
KypcoBoii pabote, OTuer

BeltosiHeHNE KypcoOBOTro 2 5 a6
o 10 J1a TOPHOI paboT
MpoeKTa / KypcoBOM TO OpaTOpHOU pabote,
paboTsl ecr
Utoro 5
12 CunoBas onTuka IToarorosxka k 1 OIIK-5, KontponpHas pabdora,
IIPAKTUYECKUM 3aHATHSIM, [K-2 Tect
ceMuHapam
Hroro
13 OcHOBBI KBaHTOBOM OdopmieHne 0TYETOB 110 2 OIIK-4, | 3amwuTta KypcoBBIX
ONITUKH 1abopaTopHBIM paboTam OIIK-5, mpoeKToB / KypCOBBIX

2 TIK-2 pabot, Otuet mo
KYpCOBOMY MPOEKTY /
KypcoBoii pabote, OTuer

Brinosnnenue KypcoBoro
MpoeKTa / KypcoBOM

0
pabOThI 110 1abopaTropHoii padore,
Utoro 4 Tect
Nroro 3a cemecTp 22
Hroro 102

10. KypcoBoii npoexr / KypcoBasi padora
TpynoeMKoCTh ayOUTOPHBIX 3aHATUA M (HOpPMUpYEMble KOMIETEHIIMM B paMKax BbIIIOJHEHUS
KypCOBOTO ITpOeKTa / KypcoBOi paboThI peacTaniensl Tadnuue 10.1.
Tabmuma 10.1 — TpymoeMKOCTh ayIUTOPHBIX 3aHATUH WU (OpMHUPYEMbIE KOMIIETEHIIMM B paMKax
BBINOJIHEHHSI KYPCOBOT'O NMPOEKTa / KypcOBOW pabOTHI

o - (]
HanMeHoBaHME ayTUTOPHBIX 3aHATHI 5858 A2 =3 g =
4 cemectp
Briaua nHIUBUIYIBHBIX 33/IaHUN, 00CYKIICHHE STAIlOB 2 OIIK-4, OIIK-5,
BBITOJIHEHHSI KYPCOBOM pabOThI, 3HAKOMCTBO C [IK-2

HKCIIEPUMEHTAIILHON YCTAHOBKOM MJIM METOJUKOM pacyera

OO0cyXaeHue COCTaBICHHOTO 0030pa JINTEpaTyphl U ONTUCAHUS 2
3KCH€pHMeHTaJIBHOI>'I YCTAaHOBKHU U MCTOJAUKH IKCIICPUMCHTA, UJIN
METOIIMKH TIPOBEIICHHS pacyeTa

[IpoBeneHue s3kcriepuMeHTa UM MHKEHEPHOT'O pacueTa u 2
00CyX/IeHHE MOJIYYEHHBIX Pe3yIbTaToB

Cnava oTyeT Ha MPOBEPKY U IMyONIUYHAS 3aLIUTA IO 2
HOATOTOBJIEHHON MPE3eHTaH

HWroro 3a cemectp 8

10.1. TeMbI KypcOBBIX IPOEKTOB / KypPCOBBIX padoT

[TpumepHas TemMaTuka KypCOBBIX IPOEKTOB / KYpCOBBIX paboT:

— HccnenoBanue BOJMHOBOAHBIX MOJI IJIaHAPHBIX TPAJUEHTHBIX ONTHYECKUX BOJIHOBOJIOB

— HccnenoBanue caMoaudpakliii CBETOBBIX BOJIH Ha OTpakaTeJbHBIX (OTOpePpPaKTUBHBIX
peneTkax

— HccnenoBanne NpoCTPaHCTBEHHOTO ONITHYECKOTO COJIMTOHA

— HccnenoBanne BCTPEUHOTO JIByXBOJHOBOIO B3aUMOJIEHCTBHS B KPUCTAJIJIE KJIacca CUIICHUTOB
npu (a3zoBoi MOAYIALUNA CUTHAILHOTO MTyYKa

— MHccnenosanue ABYyXIyYKOBOIO B3aUMOJEHUCTBUS CBETA HA TUHAMUYECKOW rojIorpaMmme

— MHccnenoBanue TuHAMUYECKON TOIOTpaMMBbI B (HOTOPEPPAKTUBHOM KPHUCTAILIE
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- I/ICCJIGI[OBaHI/Ie OTPAXKATCIBbHLIX TUHAMHWYCCKUX TOJIOTPAaMM B KPpHUCTAJJIC TUTAHATA BUCMYTa

11. PeiiTuHIrOBasi cucTeMa JJIs1 OLIEHKH YCIIeBAeMOCTH 00y4aI0IINXCst

11.1. BanjbHble OLEHKH JJIS 3J1eMEHTOB KOHTPOJISI
Tabnuna 11.1 — bayutbHBIC OIIEHKH JIJIS1 DJIEMEHTOB KOHTPOJIS

MaxkcumanbHbIi

MaxkcumanbHbIi

MaxkcuMalbHBIN

DneMeHThI Y4eOHOM OaJut 3a mepuon Bcero 3a
O6amn Ha 1-yto KT ¢ Gann 3a mepuon
NEATEIIbHOCTH mexay 2KT u Ha CEMECTp
Hayana ceMectpa Mexay 1KT u 2KT
KOHEII ceMecTpa
3 cemectp
Kontponbhas pabota 10 10 20
Ornpoc Ha 3aHATHIX 2 2 2 6
Otuer o naboparopHoii 15
pabore
OTt4er 1o NpaKTUIECKOMY 5 5 5 15
3aHATHIO
Tect 4 5 5 14
Hrtoro makcumym 3a 26 17 27 70
nepuoa
DK3aMeH 30
Hapacraromum nrorom 26 43 70 100
4 cemectp
JuddepenunpoBaHHbIi 10 10
3a4er
3anmTa KypCcoBbIX 20 20
IIPOEKTOB / KypCOBBIX
pabor
KontpomnsHas padota 10 10 20
Ornpoc Ha 3aHATUSIX 2 2 3 7
OT4eT Mo KypcoBOMYy 5 15
MPOEKTY / KypCOBOM
pabore
Otuer o maboparopHoii 4 4 4 12
pabore
OTt4er 1o NpaKTUYECKOMY 2 2 3 7
3aHATHIO
Tect 3 3 3 9
Hroro Mmakcumym 3a 26 16 58 100
nepuos
Hapacraromum ntorom 26 42 100 100
11.2. IlepecyeT 02J1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6amIoB B OLIEHKH 32 KOHTPOJIBHBIC TOUKH MpecTaBieH B Tadbmuie 11.2.
Tabmuna 11.2 — Ilepecuer 6ayI0B B OIIEHKH 32 KOHTPOJIbHBIE TOUKH
Banibl Ha 1aTy KOHTPOJIBHOW TOUKH Onenka
> 90% oT MakcuManbHOW cyMMBbI 6asutoB Ha aaty KT 5
14
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Ot 70% 1o 89% ot makcuMaabHOM cyMMbl O6aioB Ha aaty KT 4

Ot 60% 10 69% oT MakcuManbHOU cyMMbI OaiioB Ha aaty KT

< 60% ot MakcUMaJIbHOW cyMMBbI 0asutoB Ha gaty KT 2

11.3. ITepecyeTr cymMMBbI 02/1JI0B B TPAAMIIUOHHYIO M MEKAYHAPOIHYI0 OLIEHKY
[lepecuer cymmbl 0amyioB B TPaIUIIMOHHYIO U MEXIYHAPOAHYIO OLIEHKY MpPEACTaBJIeH B TalOnuie
11.3.
Tabmuma 11.3 — IlepecueT cyMMbI OaJJIOB B TPAAMLIMOHHYIO U MEXIYHAPOIHYIO OIICHKY

WroroBast cymma 6aiiios,

Onenka (I'OC) YUYUTBHIBAET YCIEIIHO CaHHBIN Onenxka (ECTS)

9K3aMEH

5 (oTIM4HO) (3a4TEHO) 90 - 100 A (OTIHUYHO)
85 -89 B (ouens xoporiiio)

4 (xopol1110) (3a4TE€HO) 75 - 84 C (xopor1o)
70 - 74
6569 D (ynoBnerBopuTenbHO)

3 (YyIOBIETBOPUTEIBHO) (3a4TE€HO) 60 - 64 E (ocpexcTeero)
2 (HEYROBNCTBOPHTEIBHO) (e Hwxe 60 6aios F (HeynoBIETBOPUTENIBLHO)

3a4TEHO)

12. YueOHO-MeTOAMYeCcKOE U MH(OPMALIMOHHOE O0ecnieYeHrue TUCIUIINHBI

12.1. OcHoBHas uTEpaTypa

1. KamureeBckuii, Hukonait lMBanoBuu. BonHoBas onrtuka : YueOHOe mocoOwe A BY3O0B. -
CIIG. : JIans , 2006. - 465[15] c. (Hanmuue B onbmmoreke TYCVYP - 29 3k3.)

2. Bsenenue B onTHueckylo (u3MKy [DnekTpoHHBIH pecypc]: Yuebnoe mocobue / C. M.
[anmapoB - 2018. 127 c. - Pexxum mocryna: https://edu.tusur.ru/publications/7307 (mara oGparieHus:
09.07.2018).

3. BBemeHue B HEIWHEWHYIO ONTHKY [DneKTpoHHBIH pecypc]: YueOHoe mocobue / C. M.
[ManmapoB - 2012. 41 c. - Pexum nocryna: https://edu.tusur.ru/publications/2059 (mara obparmieHus:
09.07.2018).

12.2. lononHMTEIBHAS IUTEPATypa

1. Pozenmep 3. Onrosnekrponuka : [lep. ¢ ¢p.. - M. : Texnocdepa , 2006. - 588[4] c. (Hanuuue
B onomotexke TYCVYP - 40 5k3.)

2. IluxtuH, Anekcanap HukonmaeBumu. OnTudeckass ¥ KBAHTOBAas JJICKTPOHHMKA : YUYEOHUK IS
BY30B. - M. : Beicmas mkona , 2001. - 574[2] c. (manuuue B Oubmoreke TYCVYP - 147 3k3.)

3. Esruxues, Huxonait Huxonaesnu. MupopmannonHas ontuka : YuebHoe mocodue it By30B.
- M. : U3nmarensctBo MOU , 2000. - 612 c. (manuuue B 6nommoreke TYCVYP - 18 5k3.)

4. ®ortopedpakTuBHbIE YPPEKTH B IEKTPOONTHUECKUX KPUCTAIUIAX [DIEKTPOHHBIH pecypc]:
VYuyebnoe mocobue / B. M. lllangapos, A. E. Mannens, C. M. [llaanapos, H. 1. bypumos - 2012. 244 c. -
Pexxum noctyna: https://edu.tusur.ru/publications/1553 (mzara obpamenus: 09.07.2018).

5. OcHOBHI (HU3UYECKON M KBAaHTOBOW ONTHUKH [DJIEKTPOHHBIN pecypc]: YueOHOoe mocobue / B.
M. llangapos - 2012. 197 c. - Pexxum nocrymna: https://edu.tusur.ru/publications/750 (nara obparmieHus:
09.07.2018).

12.3. YueOHO-MeTOAUYECKHE MOCOOU

12.3.1. Obs3aTenbHbIE yUeOHO-MeTOAUYeCKHe MOCcoOu s
1. MHUccnenoBanme »dddekra ¢a3oBol AEeMOAYIANIMM B AJaNTHBHOM  ToJIorpadudeckoM
uHTephepomeTpe [IneKTpoHHBIA pecypc]: Metoandeckue ykaszaHus K jaboparopHoit padore / C. M.
[ManmapoB - 2015. 16 c. - Pexum nocrymna: https://edu.tusur.ru/publications/5929 (nara oGparmieHus:
09.07.2018).
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2. OrpakeHHE CBETOBBIX IyYKOB OT IUIOCKOW T'PaHMIBI pa3jiena «BO3AYX — JUAIIEKTpUYECKas
cpena» [DneKTpoHHBIH pecypc]: Meroanueckue yka3zaHus K J1aboparopHOW paboTe HJisi CTYIEHTOB
HarpaBJIeHUI oAroToBKU «DOTOHMKA M ONTOMH(POPMATHKa» U «DIEKTPOHUKA U HAHOAIEKTpOoHUKa» / C.
M. Ilannapos, H. U. bypumos - 2013. 19 c. - Pexxum noctyna: https://edu.tusur.ru/publications/3494
(mara obpamenwus: 09.07.2018).

3. H3ydeHuwe OCHOBHBIX SIBICHHN WHTEpPPEpPEHIIMU CBETa C TIOMOIIbI0 HHTEpdepomeTpa
MaiikenbcoHa [DnekTpoHHbIH pecypc]: MeTonndeckue ykazaHus K gaboparopHoii padore / B. U. brikos,
K. I1. Mensnuk - 2013. 20 c. - Pexxum goctyna: https://edu.tusur.ru/publications/3495 (nara obpamieHus:
09.07.2018).

4. HWccrnenoBaHue 31€KTPOONTUYECKOTO 3(dexTa B HEMMHEHHBIX ONTHUECKHX KpHUCTaUIax Ha
0aze wuHTephepomerpa Maxa-llengepa [DnekTpoHHBIA pecypc]: Meroaudyeckue yKazaHUs K
naboparopHoil pabdore s cryaeHtoB HampasieHus 200700.62 -«DotoHuka u ontouHpopmaruka» / B.
W. beixos, K. II. Mensnauk - 2013. 18 c. - Pexum pocryna: https://edu.tusur.ru/publications/3496 (nara
obpamenus: 09.07.2018).

5. HUccrnemoBanme (a3oBbIX MOPTPETOB TapMOHMYECKHMX M 3aTyXamoIUX  KoieOaHui
[DnexTponHsbIi pecype]: MeToauveckue ykazaHus K JJaOOpaTOpHOM paboTe JJIs CTYICHTOB HaIlPaBICHHS
200700.62 -«®ortonuka u ontounpopmaruka» / H. . bBypumos, C. M. lllangapos - 2013. 20 c. - Pexxum
noctymna: https://edu.tusur.ru/publications/3498 (nara oOpamenus: 09.07.2018).

6. OnexkTpoonTuyeckass MOAYIALUS ONTUYECKOTO U3Iy4deHUs [DNEeKTpOoHHBIM pecypc]:
Meronuyeckue yka3zaHus K jaboparopHoit padore mis cryaeaToB HanpasieHus 200700.62 -«DoTtoHuka u
ontounpopmaruka» / C. M. Hlanmapos, H. N. bypumo - 2013. 17 c. - Pexum pocryna:
https://edu.tusur.ru/publications/3499 (nara o6pamenus: 09.07.2018).

7. HccnenoBaHue XapakTEpUCTUK HHKEKIIMOHHOTO MOJIYIIPOBOJHUKOBOTIO Jla3epa [ DIIeKTpOHHBIN
pecypc]: Metoaudeckue ykasaHus K 1aboparopHoit padore / B. B. Illepouna, H. 1. Bypumos - 2013. 16
c. - Pexxum mocryna: https://edu.tusur.ru/publications/2818 (mara obpamenus: 09.07.2018).

8. OnTtuueckas ¢usnka [DNEKTpOHHBIH pecypc]: VYdeOHO-MeTomuueckoe Tmocodue Io
BBINOJIHEHHUIO KypcoBoil pabdotel / H. U. Bypumos, C. M. Illangapos - 2012. 55 c. - Pexxum mpocryma:
https://edu.tusur.ru/publications/2827 (mara obpamenus: 09.07.2018).

9. Ontnueckas ¢usuka [DneKTpoHHBIH pecypc]: Meroauueckue yka3aHds K MPAKTUYECKUM
sansatusM / C. M. langapos - 2013. 37 c. - Pexxum noctyma: https://edu.tusur.ru/publications/3501 (ngara
obpamenus: 09.07.2018).

10. Onrtuueckas ¢pusuka [DneKTpoHHBIN pecypc]: MeToauyeckue yKa3aHusl IO CaMOCTOATEIbHON
pabore / C. M. llanmapos - 2013. 27 c. - Pexxum nocryna: https://edu.tusur.ru/publications/3502 (mara
obpamenus: 09.07.2018).

11. OnTtuueckas ¢usuka [DnekTpoHHBIH pecypc]: Mertonndeckue yka3aHHs K MPAKTHUYECKUM
3aHATUSM W 10 camocTosaTenbHOoM pabore / C. M. IlammapoB - 2013. 60 c. - Pexum pgoctyna:
https://edu.tusur.ru/publications/2846 (nara oopamenus: 09.07.2018).

12.3.2. Y4yeOHO-MeTOAMYECKHE IOCOOUS ISl JIUI] ¢ OTPAHUYEHHBIMHM BO3MOKHOCTSIMU 310POBbA U
MHBAJIHI0B

Y4eOHO-MeTOoMUeCKre MaTeprabl s CaMOCTOSATENIbHOW U ayAUTOPHON paboThl 00YJaroIuXCs
U3 YUCIIa JIAI C OTPAaHWYEHHBIMHA BO3MOXXHOCTSIMH 37I0POBBSI M MHBAJHJIOB IPEIOCTABISAIOTCS B (opmax,
alalTHPOBAHHBIX K OTPAaHMYCHUSIM UX 37I0POBbS M BOCHPUATHUS HH(DOPMAIIIH.

J1st IMI ¢ HApyIIeHUsIMM 3peHus:

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOW (hopMe YBETUUEHHBIM HIPHUPTOM.

J1s U ¢ HapyLIeHUsIMH cJIyXa:

- B (popMe MEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (hopme.

J1s U1 ¢ HapylIeHUsIMH OTIOPHO-ABUTaTeJILHOIO annapara:

- B (popMe NMEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (hopme.

12.4. Ilpodeccuonaibubie 0a3bl JAHHBIX U HHPOPMAIIMOHHBbIE CIIPABOYHbIE CUCTEMbI
1. Tlpu u3yyeHUH TUCHMIUIMHBI PEKOMEH]IyeTCs UCIOIb30BaTh 0a3bl JaHHBIX, HH()OPMALIMOHHO-
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CIIPABOYHBIE 51 TIOUCKOBBIE CHUCTEMBI, K KOTOPBIM y TYCVYPa €CThb IOCTYII
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MarepuaibHO-TeXHHYECKOe 00ecreyeHue TUCHUILIUHBI M TPedyemMoe MporpaMMHoe
ol0ecnieyenmne

13.1. O6mue TpeGoBaHNs K MATEPHAJIBbHO-TEXHHYECKOMY M IIPOrPAMMHOMY 00ecne4YeHH 0
AUCHUIINHBI

13.1.1. MarepuajibHO-TeXHHYECKOEe U POrPAMMHOe o0ecnedyeHne sl JJeKIMOHHBIX 3aHATHI
Jlns mpoBeneHusi 3aHATUN JIEKIMOHHOTO THIA, TPYMNIOBBIX M MHIWBUIYaJbHBIX KOHCYIbTALUH,
TEKYIIETO KOHTPOJS W MPOMEXKYTOYHOM aTTeCTallMH HCIONB3YETCs ydeOHas aymuTOpUs C KOJTUYECTBOM
MMOCaIOYHBIX MECT He MeHee 22-24, 000pynoBaHHas TOCKOM M CTaHAApTHON yueOHoU Mebenbro. Mmerorces
JEMOHCTPAIIMOHHOE 000pyIOBaHWE W Yy4eOHO-HAIISATHBIC TOCOOWs, OOSCIEUMBAIONINE TEMaTHUECKHE
WJUTIOCTPAIUH 110 JIEKIIHOHHBIM pa3ziesiaM AUCLIUILITHHBIL.

13.1.2. MarepuaJibHO-TeXHHYECKOE U IPOrPaAMMHOe o0ecnedyeHue JAJIsl NPAKTHYeCKUX 3aHATHI

VYuebOnas maboparopus

yueOHasi ayIuTOpus JUIsl MPOBENCHUS 3aHSATHI MPAKTUYECKOTO THIA, ydeOHas ayJuTOpHs s
MIPOBEJICHUS 3aHATUH J1a0OpaTOPHOIO THUIA, MOMEIIEHNE Ui KYpCOBOTO MPOEKTUPOBAHUS (BBIMOIHEHUS
KYPCOBBIX PaboT), MOMEIICHUE AJIs TPOBEACHIS TPYIIIOBBIX U WHINBUAYATbHBIX KOHCYIbTAIIMMA

634034, Tomckas obmacts, . Tomck, Bepmmnauna ynuna, a. 74, 110 ayz.

Onucanue UMErIIerocs 000PyI0BaHUS:

- JJaboparopusbie creHapl (6 mT.);

- U3mepurenbHble puOOPHI;

- Jlocka MarHUTHO-MapKepHasi;

- Ontnueckas ckambs OCK-4;

- [lomemenue yist XpaHeHUs yaeOHOTO 000PYIOBAHUS;

- KoMrutekt cnennanusupoBaHHoOM yueOHOM Mebenu;

- PaGouee mecTo npemnonaBarerns.

[IporpamMHOe oOecnieueHne He TpedyeTcs.

13.1.3. Matepua/JibHO-TEXHHYECKOe H IPOrPaMMHoe obecredyeHune 1S 1a00paTopHbIX padoT
VYuebnas naboparopust
yueOHasi ayAUTOpHs JUIsl IPOBEICHUS 3aHATUH J1aOOPAaTOPHOTO TUIIA
634034, Tomckas o61acTb, . Tomck, Bepmmanna ynuma, 1. 74, 111 aym.
Omnucanue uMeronerocs 000py10BaHuUs:
- Yuebnsiii creng «Ontuka» (2 mr.);
- Ocmumorpad C 1-93;
- Uctounnk nutanusg TB-1;
- Uctounuk nuranusg b5-43;
- I'eneparop umnynscoB 1'5-54 (3 wr.);
- 'eneparop ummynscoB ['5-56;
- BoasTmerp B7-78/1;
- Mynstumerp FLUKE 8845A;
- Ocmnorpag TEKTRONIX TDS 2012C;
- Uctounuk nuranusg Mastech HY 3002D-2;
- JlaGoparopHsle CTeHIbI: «DaeKTpoonTHuecKuit apdekr» (2 mrt.), «Da3oBblii MOPTPET»;
- Komnerotep (2 mt.);
- KoMrutekr cnennanu3upoBanHoi yueOHOM Mebenu;
- Pabouee mecto npenonasarens.
[Iporpammuoe obecrieueHue:
— OpenOffice
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13.1.4. MarepuajibHO-TeXHHYECKOE U IPOrPAMMHOe obecriedyeHue JAJIs1 CAMOCTOSATEIbHOI padoThl
Jnst camocTosATeIbHON pabOThl MCHOJB3YIOTCS Y4YeOHBIC ayIuTOpUH (KOMITHIOTEPHBIC KJIACCHI),
PaCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckas o6macts, T. Tomck, Jlennna npocrnexkr, 1. 40, 233 ayn.;
- 634045, Tomckas obnacTs, I. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckas o6macts, T. Tomck, Bepmmnauna ynuia, 1. 47, 126 ayn.;
- 634034, Tomckas obnacts, r. Tomck, Bepumauna ynuna, 1. 74, 207 aya.

CoctaB 060pynoBaHUS:

- yueOHas mebOenb;

- komnbroTepsl kiaacca He Huxe [IDBM INTEL Celeron D336 2.81T'w. - 5 wt,;

- KOMIBIOTEPHI TOIKIIOYEHBI K ceTH «MHTepHeT» M 00ecneunBarOT TOCTYN B 3JIECKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTeIbHYIO CpPENy YHUBEPCUTETA.

[TepeueHn mporpaMMHOTO 00ECTICUCHHUS

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MarepuajibHO-TEXHHYECKOE o0ecredeHue TN CIUIIMHBI ISl JIUI C OTPAHNYEeHHBIMHU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIH/I0B

OcBoeHMe NUCHUIUIMHBI JIMLIAMUA C OTPAaHHMYEHHBIMH BO3MOXKHOCTSIMU 370POBbSl M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIH30BAHUEM CPENICTB 00yUEHUS OOIIETO U CIEeIHATILHOTO Ha3HAYCHHUS.

[Tpu 3aHATHSAX € OOydYalOIIMMHUCS € HAPYUIEHMSAMM CJIyXa IPEIyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCHJIMBAIOLLIEH amnmaparypbl, MYJIbTUMEAUNHBIX CPEICTB W JPYTUX TEXHUYECKUX CPEICTB
npueMa/repenadn yaeOHoi umH(opmanuu B JAOCTYMHBIX (Gopmax, MOOUIILHON CHCTEMBI MPENOJaBaHUS
Uit 00y4arouXcsl ¢ WHBAJIMIHOCTBIO, TIOPTATUBHON MHIYKIIMOHHON CHUCTEMBI. YueOHasl aynuTopus, B
KOTOPOM 3aHUMAIOTCSI OOydYaroniuecs ¢ HapylIieHHeM cliyxa, o0OpyloBaHa KOMITBIOTEPHOM TEXHUKOM,
ayIMOTEXHUKOH, BUICOTEXHUKOU, JEKTPOHHON JOCKOU, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOIIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPEyCMOTPEHO HUCIIOJIb30BaHUE B
JEKIUOHHBIX M YIEOHBIX ayJUTOPHSIX BOZMOKHOCTH MPOCMOTpPA YIAJCHHBIX 00bEKTOB (HApuUMep, TEKCTa
Ha JIOCKE WM CcJlaiila Ha 3KpaHe) MpY MOMOIIY BUEOYBETUUUTENCH 7151 KOM(GOPTHOTO MPOCMOTPA.

[Ipu 3assaTusx ¢ oOy4arOmMMHCS € HApPYIIEHHSIMH ONOPHO-IBHUTaTeJILHOIO ammapara
UCIIONIB3YIOTCSl QJIETEpPHATHBHBIC YCTPOICTBA BBOAA HMH(OPMALMHM U JPYyTrUe TEXHUYECKHUE CPEICTBa
npuemMa/repenadn yaeOHoi uH(opmanuu B JAOCTYMHBIX (opmax, MOOMUIILHON CHUCTEMBbI OOyUeHHUS IS
JII0AEH ¢ MHBAJIUIHOCTBIO.

14. OneHoyHbIe MATEPHUAJIbI 1 METOAMYECKHE PEKOMEHIANH M0 OPraHU3aIUuN U3ydeHUu sl
JUCIUIINHBI

14.1. Coaepxanne OLleHOYHbIX MATEPHUAJIOB U MEeTOAMYECKHE PEKOMEH AN
Jnist olleHKH cTeneHu c(hOpMUPOBAHHOCTH M YPOBHSI OCBOEHUS 3aKPEIUICHHBIX 32 JAUCIUILTUHON
KOMIIETEHITUH UCIIOJIb3YIOTCS OIICHOYHBIC MaTepHUAaIIbl B COCTABE:

14.1.1. TecToBbI€ 3a1aHUA
1. Ecin snexrpudeckuil curnan onucad GpyHkuuei x(r) = a,, cos (wt +0, ) , TO KAKOM CHTHAJI

Ha3bIBAIOT ...
— TIEPUOIMYECKHUM C YacTOTOH a, , aMIUIUTYIO0H W U repronoM ¢,

— TapMOHHMYECKHM C YacTOTOH 4, , aMIUTUTYAOH W U mepuoaoMm @,
— HUMITYJIBCHBIM C TIEPUOIOM ITOBTOPEHHS (), aMIUTUTYION a, W HadaJdbHOU (azoil ¢,
— TapMOHHMYECKUM C aMIUTUTYIOH a, , 9aCTOTOH () M HadaJbHOH (pa3oi @,

2. K onmuueckomy nuanazoHy OTHOCAT U3Iy4YEHHUE C JJIMHAMU BOJIH OT ...
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- Iwvmmo 1M (300" =300 I'm)

- 10m g0 0,3 MM (30 MI'r - 1 TT'mr)

- 100 kM 10 0.1 Mmm (3 kI’ - 3 TT'm)

- 1mmmo 0,1 mm (300 I'T'1x - 3 TI'mr)
3. JIuneitnoe nuddepeHantbHoe ypaBHEHHE BTOPOTO MOPSAKA C IIOCTOSHHBIMHU

koo duurenTamu ¥+ 0}x =0 ONUCHIBaET ...

— ¢BOOOIHEIE KOI€OAHUSI C YaCTOTOMH 00(2), COBeEpIlIaeMbIe OJJHOMEPHOH KoJIeOaTeIbHONW CUCTEMOM

— TapMOHMYECKHE KOJIEOaHUs C 4aCTOTON (), COBEPIIAEMbIE OTHOMEPHBIM JIMHEHHBIM
OCI_[I/IJ'IJ'DITOpOM

— BBIHY)XJICHHBIC KOJICOAHUS C YaCTOTOM 00(2), COBEpIIIaeMbIe OJTHOMEPHOM KOJIeOaTeIbHONW CHCTEMOM

— KojebaHHUs C YaCTOTOH (), COBEpILAEMBbIE B KOJICOATEIbHOM CHCTEME C IBYMs CTEICHIMU
CBOOOTBI
4. Pemiennie ypaBHEHHUS CBOOOTHBIX KoJieOaHul ¢ +2Yqg + wﬁq =0 npu BHITIOJTHEHUH YCIOBUSA

W), >Y ONpPENEISICTCS BBIPAKCHUSAMH ...
- q(r)=a,exp(wr)cos(yr+¢,). @ = -y’
(t)=amexp(—yt)cos( t+¢0), Y -
q(t) =a, exp(-yr)cos(wzr+d,), w = /ox -y’
(t) =a, exp (—yt) cos (ooot + d)o)

5. Ha nanHoM pucyHKke, pencTaBisonieM Ga3oByro MI0CKOCTh,

n300pakeH (pa3oBBIi MOPTPET ...
— TapMOHHMYECKHUX KojeOaHMii ¢ 0c000i TOUKOH «1IEeHTP»
— 3aryxaromux KojiebaHuil ¢ 0co00il TOUKON «yCTOWYMBBIN POKYC»
— JIBIDKCHHSI B CUCTEME C MHUMBIMH COOCTBEHHBIMH YaCTOTAMHM (wﬁ <0) 1 0c000M TOYKOH «CeIT0»

— HapacTalluX KoJeOaHui ¢ 0CO00M TOUKON «HEYCTONUHBBIN (HOKYC»

6. B npuBeneHHbIX ypaBHeHHsIX MakcBeia rot H=3% rot E = —%—B , div D= p, div B=0 ,
t

compl

KUCIIOJb30BaHbl 0003HAYECHUH ...

— E u H — BEKTOpbI HAIPSKEHHOCTH JIEKTPUUECKOTO U MATHUTHOTO ToJiel, D u B — BEKTOPBI
AIIEKTPUYECKON M MAarHUTHON MHAYKLUHU; P — 00bEMHas IJIOTHOCTH IEKTPUUYECKOT0 3apsiia u

—

o

— BCKTOP IIJIOTHOCTH ITOJTHOT'O TOKa

compl

— E u H — BEKTOpHI JIEKTPUYECKOM U MATHUTHON MHAYKIMHU, D U B — BEKTOPBI HAIPSKEHHOCTH

AIIEKTPUYECKOTO U MATHUTHOTO MOJICH; P — 00bEMHAs IUIOTHOCTH AIEKTPHUCSCKOTO 3apsiaa u O

compl

— BCKTOP IJIOTHOCTHU IMOJIHOT'O TOKa
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— — —

— [E v H — BEKTOpHI HAPSPKEHHOCTU NIEKTPUYECKOIO U MAarHUTHOTO 1ojie, D u B — BEKTOPHI

ANIEKTPUYECKON M MArHUTHON MHAYKLUHU; P — HOBEPXHOCTHAS IUIOTHOCTh AJIEKTPUUECKOTO 3apsiia

uo

— BCKTOP INIOTHOCTHU TOKa NPOBOAUMOCTHU

compl
- — - -

E n H — BEKTOpBI HANPSYKEHHOCTH AIEKTPUUECKOI0 U MArHUTHOTO oy, D U B — BEKTOpPHI

ANEKTPUYUECKON M MarHUTHOM MHIIYKIIUH; P — YACIbHASI IIPOBOJMMOCTb CPEIBI 1 O — BEKTOD

compl

IINIOTHOCTH TOKAa CMCUICHU A
7. BonHOBOE ypaBHEHHME ISl HAPSKEHHOCTH SJIEKTPUYECKOTO OISl B HEMPOBOASAIIEH

OHOPOJIHOW U30TPOITHON OE3rpaHuYHOM cpefie, B KOTOPOH OTCYTCTBYIOT OOBEMHBIE 3apsiibl U CTOPOHHHE
TOKH, UMEET BUJ ...

-
DZE —i 9 f =0
Jue o
-
oE- [ROE
€ Ot
-
pE-£9E
W ot
. OE
O°E —pe 7= 0
8. I'eomeTrpuueckoe MECTO TOYEK, B KOTOPBIX daza BOJIHBI oCTaeTcs

noCTOSTHHOM, §(z,7) = W F kz + ) = const , HA3BIBAIOT ...

(a30BOil CKOPOCTHIO BOTHBI

(a30BBIM HJIH BOIHOBBIM (DPOHTOM

HKBUIMIOTEHIIUATIBHON MOBEPXHOCTHIO BOJIHBI

IUIOCKOCTBIO TOJISIPU3AIIMH BOJTHBI

9. AMIUIMTYNBI HAMIPSDKEHHOCTH AJIEKTPUYECKOTO M MArHUTHOT'O TIOJIEH B TIOCKOM BOJIHE CBSI3aHBI

COOTHOLICHHUAMU ...

—L — Ge3pa3MepHOE BOJIHOBOE COMPOTUBIICHHE CPEIIbI

m

— BOJIHOBOE CONPOTHUBJIEHUE CPEJIbI C pa3MEepPHOCTHIO [ 1/0Mm]

— BOJIHOBOE COIIPOTHUBJIEHUE CPEJIbI C pa3MEPHOCTHIO [OM]

— BOJIHOBOE CONPOTHUBJIEHUE CPE/IbI C pa3MepHOCTHIO [OM]

10. TInockoCTh MONSIPU3ALMY TIJIOCKOM JIEKTPOMAarHUTHON BOJIHBI MPOXOAMT ...

N —

yepes BEKTOPbI HAIIPSYKEHHOCTH JIEKTPUUYECKOTO 1ol £ ¥ MarHUTHOTO nosist H

YCpe3 BCKTOP HAMIPSXKCHHOCTU MAarHuTHOI'O ITOJIA H u HAITPpaBJICHUC pacClIpOCTPaHCHUA,
3aa1aBa€MO€ BOJTHOBBIM BEKTOPOM k

—

YCPEe3 BCKTOP HAMMPS)KCHHOCTHU IJICKTPUYICCKOI'O IMOJIA En HaIpaBJICHUC paCIIPpOCTPaHCHU,
3aaaBa€MO€ BOJTHOBBIM BEKTOPOM k

N —

noJ yrioM +45° K BEKTopaM HalpsKEHHOCTH 3JIEKTPUUECKOro U MarHUTHOrO nosted £ u H
qyepe3 HalpaBlIeHHE PACIIPOCTPAaHEHMs], 33JaBAEMOE BOJIHOBBIM BEKTOPOM k

11. Cpennee 3Hauenue Bekropa lloliHTuHra <I'I> B TAPMOHUYECKOM JJIEKTPOMAarHUTHOM II0JIE

PaBHO ...
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I

. 1r= =.
MHUMOM 4aCTH KOMILIEKCHOTO BekTopa [1 = > ExH

. = 1r= =,
BEIECTBEHHOM YaCTH KOMILIEKCHOTO BekTopa [1 = E[E xH }
o S 1 = sk
MHHUMOM 9aCTH KOMITJIEKCHOTO BekTopa [1 = > E[H

BEIECTBEHHOM YaCTH KOMILUIEKCHOTO BekTtopa [1 = E(E D—I)

12. BonHoBO# (poHT chepuyecKoil 3MeKTpOMarHuTHON BOJIHBI TPEACTABIISET U3 ceO4 ...

MJIOCKOCTh, OPTOTOHATILHYIO BOJIHOBOMY BEKTOPY k

TIOCKOCTh, MAPAIICIIbHYIO IMHUYHOMY BEKTOPY BOJTHOBOW HOpMAIIU 771

cheprdecKyro MOBEPXHOCTh

MOBEPXHOCTh KPYrOBOTO IIMJIMHAPA ¢ 00pasyrolieH, napaieibHOM BOJTHOBOMY BEKTOPY k

13. [InockocTh MaieHus BOJIHBI ONPEACIISIETCS KaK MIIOCKOCTD, ...

MIPOXO/ISIIIAst Yepe3 HalpaBICHUE PACTIPOCTPAHEHUS 1A 1al0IIeH BOTHBI, 33/1aBa€MbIM BOJTHOBBIM

—

BEKTOPOM k., M HOPMaJlb /71 K TPAaHULE pa3zaerna

IPOXOJSIIIAsl Yepe3 HalpaBJIeHUE PACIPOCTPAHEHUS TaAa0Iel BOJIHBI, 33JaBAEMbIM BOJTHOBBIM
BEKTOPOM lgl., U e€ BEeKTOP HAIPSHKEHHOCTH JIEKTPUYECKOTO MOJIs Ei

IPOXOJISIIIAsl Yepe3 HalpaBJIeHUEe PACIPOCTPAHEHUS aAa0Iel BOJIHBI, 33JaBAEMbIM BOJTHOBBIM

BEKTOPOM K, U1 €€ BEKTOP HANpPsHKEHHOCTU MarHUTHOTO nons H,

OpPTOTOHAJIbHASL BOIHOBOMY BEKTOPY K, Majarolei BOIHBI
14. Tlpu nageHnu Ha MIIOCKYIO TPaHUILy pa3jiesia JByX MPO3pavyHbIX Cpell INIOCKOW CBETOBOM

BOJIHBI IOX yIiioM bprocrepa ...

MOZYJTb KO3 PUIIMEHTA OTPAKCHHS ‘Ru‘ JUTSI COCTABJISIFONIEH BEKTOPA MOJISPHU3AIAN B TIIOCKOCTH
najieHus paseH 1/2

MOZYJTb KO3 PUIIMEHTA OTPAKCHHS ‘Ru‘ JUTSI COCTABJISIFOIIEH BEKTOPA MOISPU3AIUAN B TIIOCKOCTH
MaJIeHUs CTPEMUTCS K CIUHUIIC

MOJYJTb KOA(PPUITUEHTA OTPAKEHUS |RD| JUTSL COCTABJISIFOLIEH BEKTOpA MOISpU3aLUH,
MEPICHINKYISIPHON TUIOCKOCTH MAJCHHUsI, 00paIiaeTcs B Hylb

MOZYJTb KO3 PUIIHMEHTA OTPAKCHHS ‘Ru‘ JUTSI COCTABJISIFONIEH BEKTOPA MOJISPHU3AIIN B TIIOCKOCTH

najieHus oopalaeTcs B Hylb
15. IlonHOE BHYTpEHHEE OTpakKEHUE IUIOCKUX CBETOBBIX BOJIH Ha TPaHMIIE pa3zeiia Cpes ¢

ITOKa3aTeJIsIMU IIPCJIOMJICHUA 1y U 1, ...
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HaOJIFIOIAETCs TOJBKO JIJISL BOJIH C KPYTOBOM MOJISpU3AIUCH

HaOJTI01aeTCsl TOIBKO AJIsl BOJH, MOJISIPU30BaHHBIX HOPMAJIBHO K IJIOCKOCTH NaICHUS
HaOJTI01aeTCs TOIBKO JAJIsl BOJIH, MOJISIPU30BAaHHBIX B INIOCKOCTH MaJACHUS

HaOJI01aeTCsl IPU UX MaJCHUH U3 ONTUYECKHU OoJiee TUIOTHOU Cpebl Ha MEHee MJIOTHYIO MOJ
yrom 6, > arcsin(n, / n,)

16. UnTepdepeniineii Ha3pIBatOT SBJICHUE, TIPU KOTOPOM ...

MIPOUCXOTUT OOMEH SHEPTHUEH NI IBYX U O0Jiee BOIHOBBIX MPOIIECCOB

CYIIEPHO3UIIMS BOJHOBBIX MTPOLIECCOB MPUBOIUT K PABHOMEPHOMY U OJJHOPOJHOMY YMEHBIIEHHUIO
CpeIHel MIOTHOCTH MOTOKa YHEPTUHI

CYTIEPIIO3HIIHS BOJTHOBBIX MTPOIIECCOB MPUBOIUT K PABHOMEPHOMY U OJHOPOIHOMY YBEIHMUEHUIO
CpPEIHEN IIIOTHOCTH MMOTOKA YHEPTUU

CYIIEPHO3UIIMS BOJHOBBIX MTPOLIECCOB MPUBOIUT K U3MEHEHUIO CpeHEN MIIOTHOCTH MOTOKA
SHEPTUHU

17. MakcumMyMbl HHTEPPEPEHIIMOHHON KaPTHUHBI JIByX CBETOBBIX BOJIH HAOMIONAETCS B TOUKAX
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IIPOCTPAHCTBA, TAE ...

pasnoctu ¢a3 3tux BosH A = 2T , re p — HEI0e YHCIIO0
pasnoctu ¢a3 3tux BoaH AP =T(2p +1), rae p — menoe 4nucio
pasHoctu ¢a3 3tux BosH AP =T(2p —1), e p — 1enoe 4nucio

Tt
pasHoctu ¢a3 3Tux BoiH AP = 5 (2p—1), tme p — nenoe 4uciIo

18. KorepeHTHOCThIO Ha3bIBAIOT ...

3aBHCUMOCTH (ha30BOM CKOPOCTH CBETOBBIX BOJIH B CPEZE OT JIJIMHBI BOJIBI

CIIOCOOHOCTH CBETOBBIX BOJH PAaCHpPOCTPAHSTHCS B BAKYyMe

3aBUCUMOCTD (Da30BOI CKOPOCTH CBETOBBIX BOJIH B KPUCTAIIAX OT UX MOJSPU3AINH
COMIACOBAaHHOE MPOTEKAHUE BO BPEMEHHU HECKOJIbKUX BOJHOBBIX ITPOLIECCOB MJIM CBOMCTBO,
OTpakarolee CTabuIbHOCTH (Pa3bl OHON UM HECKOJIBKUX AJIEKTPOMATHUTHBIX BOJIH

19. BpeMeHeM KOTepEeHTHOCTH HA3bIBAIOT ...

MUHUMAJBHYIO JJIUTETHHOCTh TPOMEKYTKA MKy YACTSIMH CUTHAJIA, B KOTOPBIX €ro (pasza
MEHSIETCS] HEPEPHIBHO

JUIUTETLHOCTh YaCTH CUTHAJIA, B TEYCHHE KOTOPOH ero (pa3a MEeHsIeTCs HEeMPEPhIBHO
MaKCUMAaJIbHYIO JUIUTEIbHOCTh MTPOMEXKYTKA MEX/y YaCTSIMHU CUTHala, B KOTOPBIX ero ¢asza
MEHSIETCS] HEPEPBIBHO

MaKCUMAaJIbHBIHN MepHoJl KoieOaHui B CIIEKTpe CUTHAJA

20. KonTpact m 1151 mpecTaBIEHHOT0 HUXKE pacipeiesieHuss MHTEHCUBHOCTH CBETA B

UHTEP(PEPEHITNOHHON KapTUHE PaBEH ...

I(z), B/v®
54

0 05 ) 15 2 z/A

14.1.2. Jxk3aMeHallMOHHbIE BONPOCHI
OrnpezenieHne TUHEHHON ONTUYECKON CUCTEMBI
[Ipsimoe nByMepHOe npeodpazoBanue Oypre
Ob6parnoe nBymMepHOe npeoOpasoBanue Dypne
Teopema cBepTKH 1151 IByMepHOTO TipeoOpa3zoBanus Oypne
NMnynbCHBINA OTKIMK ONTUYECKOW CUCTEMBI
[Tepenarounas GyHKIHS ONTHYECKON CHCTEMBI
Teopema BbIOOpKH
['parnunsie ycnoBus Kupxroda

Wnterpan @penenst — Kupxroda ans cnydast [udpakiiny Ha OTBEPCTUH B HEPO3PAYHOM SKpaHe

HMudpakimonnasie mpuodamxeHuss OpeHens

Hudpakuuonnsie npubmmkenus @payHrodepa

Meton ¢dazoBoro KoHTpacra

Korepentnas ontuueckas cucrema i GUIBTPALMU B YACTOTHOM MTPOCTPAHCTBE
[Tepenarounas Gpynkmus GpuasTpa

MonudurupoBannas nepenarouHas GyHKIus GuiabTpa

CornacoBaHa Ha noprtane Ne 37918
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Criexn-unrtephepomerpust

[IpocTpancTBeHHAas AUCHIEpCHs

BonokoHHbBIE CBETOBOJBI U UX MOJIbI

[IpoxoxkieHne cBera uepes CiydaiiHO-HEOJHOPOHYIO Cpey
BrinyxaeHHOE KOMOMHAIIMOHHOE pacCestHue

14.1.3. Bonipochl Uil MOATOTOBKH K MPAKTUYECKUM 3aHATHAM, CEMUHApaM
DJeKTpOMarHuTHbIE KoJIeOaHUs U BOJIHBI
doromerpus
WNurtepdepenius ceeta
Judpakuus ceera
OcHoBbI ronorpaduu
Hucnepcus ceera
Henunelinas ontuka

14.1.4. Tembl OIPOCOB HA 3aHATHSAX
DNeKTpOMarHuTHBIE KOJICOAHUS U BOJTHBI
doTtomeTpus
WnTepdepenmus ceera
Hudpakmus ceera
OcHoBsI Tonorpaduun
Hucnepcus cBera

14.1.5. TeMmbl KOHTPOJIBHBIX Pa0OT
9JICKTpOMaI‘HI/ITHBIe KOJIEOQHUSA U BOJHEBI
®oromerpusi. OTpakeHHE U TPEIOMIICHHE IUIOCKMX 3JEKTPOMArHUTHBIX BOJH Ha IJIOCKOM
rpanuie pasnaena. Marepdepennus ceera
Hudpakmus ceeta. OnTHKa aHU30TPOTHBIX CPENT

14.1.6. Bonipocs! nuddepeHIMPOBAHHOIO 3a4eTa

CxeMa KOTEpEHTHOM ONTUYECKOH CHCTEMBI i MHOTOKAHAIbHOM (MIBTpAllMd B YaCTOTHOM
IIPOCTPAHCTBE

OnTuueckas cxema Jutst 3arnucu GuiasTpoB MetonoM Banaep Jlorra

Omnpenenenue cormacoBaHHOIO (UIIBTPa

Kakum oOpa3om Ha BbIXozme Tronorpadudeckoro koppenstopa Baunmep Jliorra Bo3HHKaeT
APKOCTHOE KOPPEISALUOHHOE T10J1€e?

Crioco6b1 mepemuokeHUs: Dypbe — 00pa30B aHATUZHPYEMOTO M STAJOHHOTO HM300paKEHUH B
koppenstope Banaep Jlrorra

Kaknmu ciocobamul BEITIOIHAETCS CTIEKTPaAIbHBINA aHAJIN3 B3aUMHO MOAYJIHPOBAHHBIX CIIEKTPOB?

OnTHyeckast cxema reTepoJUHHOTO ONITHYECKOTO KOppeIsiTopa

[TpunHnmn paboThl TMHAMUYECKOTO TOJIOTpagUIECKOro KoppensiTopa

[IpenmMy1iecTBa BOJOKOHHO-ONTUYECKUX CHCTEM IEPEAAYH 110 CPABHEHHUIO € DIIEKTPUIECCKUMU

CrpykTypHas cxeMa BOJIOKOHHO-ONTUYECKOW CUCTEMBI IIEpEIaun

OCHOBHBIE THUIIBI OITUYECKUX BOJIOKOH

UYucnoBas anepTypa ONTHYECKOTO BOJIOKHA

MexaHu3Mbl, TPUBOASILNE K 3aTyXaHUIO ONITUYECKOIO CUTHAJA B BOJIOKHE

14.1.7. Tembl 1a00paTOpHBIX padoT

HccnenoBanue (pa3zoBbIX MOPTPETOB FTAPMOHUYECKHUX M 3aTYXAIOLINX KoleOaHun

HccnenoBanne XapakTepUCTUK KPEMHUEBOTO MOIYTIPOBOHUKOBOIO (POTOAMOAA

OTpakeHue CBETOBBIX ITyYKOB OT TUIOCKOHM IPaHUIIBI pasfienia «BO3AyX — AUIIEKTPUUECKas Cpeiax»

N3yueHne OCHOBHBIX SIBIEHUH MHTEp(EpPEeHLMH CcBeTa C IOMOULIbIO HHTepdepoMeTpa
MaiikenbcoHa

OneKkTpoonTHYEeCKast MOLYIIALNS ONTUYECKOTO U3Ty4EHUS

UccnenoBanue s>dpdexra  (a3oBoil  gemMonymsiuud B @JaNTHBHOM  TOJIOTpagUyuecKoM
uHTephepomeTpe

Wzyuenwue snexrpoontudeckoro 3¢pdexra B uaTepdepomerpe XKamena
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HccnenoBanue >1eKTpoONTHUECKOTO 3¢ (deKTa B HEIMHEHHBIX ONTHYECKUX KpPUCTa/UIax Ha 0aze
unrephepomerpa Maxa-llennepa
HccnenoBanne XxapakTepuCTUK HHKEKLIIMOHHOTO TOTYIIPOBOJAHUKOBOTO Jla3epa

14.1.8. TembI KypCOBBIX POEKTOB / KYPCOBBIX padoT

HccnenoBanre BOTHOBOAHBIX MOJ IJIAHAPHBIX TPAAUEHTHBIX ONTUYECKUX BOJTHOBOIOB

UccnenoBanne camonu@pakiuyd CBETOBBIX BOJH Ha OTpakaTeldbHBIX (OTOpEPaKTUBHBIX
pelieTkax

HccnegoBanue npocTpaHCTBEHHOTO ONTUYECKOTO COMTOHA

HccnenoBanue BCTPEYHOTO ABYXBOJIHOBOI'O B3aMMOACHUCTBUS B KpUCTaJIE KJIacca CUJICHUTOB MPU
($ha30BOIf MOIYSAIIUU CUTHATHHOTO TTy9Ka

UccnenoBanne ABYXITy4YKOBOTO B3aUMOJCHCTBUS CBETA HA TUHAMUYECKOW roJIorpaMmme

HccnenoBanre TuHAMHYECKOM roJorpaMMbl B poTopedpakTUBHOM KpUCTaILIe

HccnenoBanue oTpaxkaTeabHbIX THHAMUYECKUX TOJIOIPaMM B KPUCTAIJIE TUTAHATa BUCMYTa

14.2. TpeGoBaHMA K OLICHOYHBIM MATepPHAJIAM JJIsl JIMI ¢ OTPAHMYECHHBIMU BO3MOKHOCTSMH
310POBbSI U HHBAJIH/I0B
I[.H}I Jan, € OTpaHUYCHHBIMHU  BO3MOXHOCTSAMHU 3I0POBbA W HWHBAJIUWAOB MPCAYCMOTPCHLI
JIONOJTHUTENbHBIE OLIEHOYHBIE MaTepHallbl, IEpeueHb KOTOPBIX yKa3zaH B Tabuuie 14.
Ta6Jmua 14 — I[OHO.HHI/ITe.HBHBIe MaTtepuajibl OOCHUBAHUA JJId JIUL C OTPAaHUYCHHBIMHA BO3MOKHOCTAMUA
3JJ0POBbsl U MHBAJINJIOB

Kareropun Buibl JONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJIS ¥ OLIEHKH
00y4aroLXCs MaTepuajioB pe3ynbTaTtoB 00y4eHus

TecTpl, MUCbMEHHBIE CAMOCTOSITEIHHBIE
paboThI, BOMPOCHI K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI

C HapymeHusaMu
cryxa

[IpenmyiieCTBEHHO MUCbMEHHAs
MIpOBEpPKa

C napymenusamu | CobecenoBaHue 1o Bompocam K 3a4dery, IIpenmyliecTBeHHO ycTHas MpoBepKa

3peHus OIpoOC MO TEPMHUHAM (MHIMBHUAYATIBHO)
C HapyleHUusIMHI Pemienue nucTaHIMOHHBIX TECTOB,
OTIOPHO- KOHTPOJIbHBIE paboThl, MUCbMEHHbIE | [IpenMyliecTBeHHO AMCTaHLIMOHHBIMU
ABUTAaTCIBHOI'O CaMOCTOATCIIbHBIC paGOTBI, BOIIPOCHI K MEeTOoAaMu
anmapara 3a4eTy
C orpannuenusamu o TecThl, MUCEMEHHBIE CAMOCTOSITEIIbHbBIE [IpenmyriecTBEHHO MPOBEPKA
OGH.IGMG,Z[I/II_II/IHCKI/IM pa6OTBI, BOIIPOCHI K 3a4CTY, METOAaMU UCXOA U3 COCTOSIHUA
MOKa3aHUsIM KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHI =~ 0OYYaIOLIEroCsi HA MOMEHT NMPOBEPKH

14.3. MeToauyecKue peKOMeH/ 1AM 10 OI€eHOYHBIM MATePHaJIaM JIJIsl JIUI ¢ OTPAHMYEeHHbIMHU
BO3MOKHOCTSIMH 3/10POBbSI  HHBAJIUI0B

Jns a1 ¢ OrpaHMYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBbSI W HMHBAJHJIIOB MPEIyCMaTpPHBACTCS
noctymHast popma MpeIoCTaBICHHS 3aIaHUN OLICHOYHBIX CPEJICTB, & UMEHHO:

- B Ie4aTHoM (opme;

- B ITIe4aTHON (hOopMe C YBEITMUEHHBIM MIPUDTOM;

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

- MCTOAOM YTCHHUSA aCCUCTCHTOM 3aJaHuA BCIIYX;

- MPEIOCTaBIICHUE 3aJJaHHs C UCIIOJIb30BaHUEM CYPIOTIEPEBOIA.

.HI/II_IaM C OrpaHUYCHHBIMH BO3MOXHOCTAMHU 3J0POBbsS U HHBAJIUWAAM YBCIIMYUBACTCA BpPCMA Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJBbHBIE BOMPOCHL. Jlisi Takux OOyYaromuxcsi NpeaycMaTpHBaeTCs
nocTtynHas popMa npeoCcTaBICHHsI OTBETOB Ha 33/1aHUS, @ UMEHHO:

- MMCbMEHHO Ha Oymare;

- HabOp OTBETOB HAa KOMITBIOTEPE;

- Ha0Op OTBETOB C HCIIOJIB30BAHUEM YCIIYT aCCUCTECHTA;

- MPEJICTABICHUE OTBETOB YCTHO.

Hpoue;[ypa OLICHUBAHUA PC3YJIbTATOB OGY‘-IGHI/IH Jan; € OrpaHUYCHHBIMU  BO3MOXKXHOCTAMU
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37I0POBbS M HMHBAJIHMJOB MO TUCHMIUIMHE IMpeaycMaTpHBaeT IMpeaocTaBieHne WHpopManuu B (Gopmax,
aIaTHPOBAHHBIX K OTPAaHHUYCHHSIM UX 37I0POBbS M BOCIIPUATHUS HH(DOPMAITHH:

Jlast M1 ¢ HAPYIIEeHUsIMU 3PeHUsI:

- B (hOpMeE DIIEKTPOHHOTO IOKYMEHTA;

- B ITe4aTHON (hOopMe YBETUUYECHHBIM MIPUDTOM.

Jlaist M1 ¢ HAPYIIEeHUsIMU ¢JIyXa:

- B (hOpMeE DIIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU (hopme.

J1s U1 ¢ HapylIeHUsIMU OTIOPHO-BUTATEILHOTO anmnapara:

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

- B Tie4aTHou hopme.

HpI/I H€O6XOI[I/IMOCTI/I g Jdl € OrpaHUYCHHBIMU  BOBMOXKHOCTAMH 3J0POBbA W HWHBAJINIOB
IpoIieTypa OIICHUBAHUS PE3YJIBTaTOB 00yUCHHS MOXKET MTPOBOAMTHCS B HECKOJIBKO ITAIOB.
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