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P'LICC.\I()'I'DCHU 151 ();l()6pCH’d Ha 3aCCJaHuM K'd(l)C,'_lpr
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1. Henu v 33124y AU CHUTLTHHBI

1.1. Ieau TuCHUILITHHBI
dopMupOBaHUE y CTYACHTOB MPEICTABICHUN 0 (PyHIaMEHTAIBHBIX OCHOBaX KBAaHTOBOU U
ONTHUYECKOU DIIEKTPOHUKHU

1.2. 3agaum JUCHMIIMHBI
— W3YYCHHE W OCBOCHHE CTYACHTAM COBPEMEHHBIX IMOJIXOJOB M METOMOB, MCIOJb3YEMBbIX IS
aHaJii3a U ONMCAHUS ABJICHUN KBAHTOBOW M ONTUYECKOU SJIEKTPOHUKH
— u3y4yeHHe 0a30BBIX MPUHITUIIOB KBAHTOBON M ONTHYECKOH 3IEKTPOHUKU
— U3YyYCHHE OCHOBHBIX MPUHIMIIOB TMOCTPOCHUS U pealu3alud YCTPOUCTB KBAHTOBOM U
ONTUYECKOW JJIEKTPOHUKH, PACCMOTPEHHE TMPUMEPOB KOHKPETHBIX YCTPOMCTB, TEXHOIOTHYECKUX
MTOIXO0B K MX M3TOTOBJICHUIO M HUCIIOJIh30BaHUIO B TEXHUUECKUX MPUITIOKEHUSX .|

2. Mecto aAucuuIuInHbl B cTpykrype OIIOII

Jucnurmbaa «Du3ndecKkue OCHOBBI KBAaHTOBOM M omnThueckod sjekrponukn» (51.B.0J1.4)
OTHOCHUTCS K 010Ky 1 (BapuaTuBHasI 4acTh).

[IpeamecTByOIMMH  TUCHMIIIMHAMY, (OPMHUPYIOIIMMHM  HayallbHble  3HAHMS, SIBISIOTCS!
B3auMoneiicTBuE ONTHYECKONO M3Iy4EHHs C BelecTBOM, BoiokoHHas onruka, Marepuansl
WHTeTpaIbHOW onTuku, Ontuueckas ¢usuka, OcHOBBI onTonmHbopMaTuku, OCHOBBI (OTOHUKH,
PacnipocTpanenue na3epHbIX ydkoB, Pusnka.

[Mocnenyromumu aucuuiuinHamu — sBistores:  [onorpaguueckue Meroasl B (OTOHUKE U
ontouHpopmaruke, Korepentnas ontuka u ronorpacusi, Henuneitnas ontuka, IIpubopsl KBaHTOBOM
ANEKTPOHUKH U (OTOHUKH, Pr3KKa (POTOHHBIX KPUCTAIIIOB.

3. TpeOoBaHusi K pe3yjibTaTaM OCBOEHUS TUCIHUTLINHBI

[Ipouiecc n3ydeHus TUCIHUILIMHBI HANIpaBiieH Ha (OPMUPOBAHKE CICTYIOIINX KOMITETEHITHIA:

—  OIIK-1 cmocoOHOCTBIO TPECTABIATh aJICKBAaTHYI0 COBPEMEHHOMY YPOBHIO 3HAaHUN HAYYHYIO
KapTHHY MHUpPa Ha OCHOBE 3HAHUS OCHOBHBIX TOJIOXKCHH, 3aKOHOB M METOIOB €CTECTBEHHBIX HAyK H
MaTeMaTUKH;

— TIK-1 cnocoOGHOCTHIO K aHAIM3Y TTOCTABICHHOM 3a/1a491 UCCIICTIOBAHUHI B 00ACTH ()OTOHUKH H
ONTOMH(OPMATHKH;

— TIK-3 cmocoOGHOCTBIO K MPOBEACHUIO U3MEPEHUA M HUCCIEAOBAHMS PA3IMYHBIX OOBEKTOB IO
3aJaHHOU METOIUKE;,

B pesynbrare u3ydeHus TUCIUTUTHHBI O0YYarOIIUNCS JOKEH:

— 3HaTh (QyHJAMEHTAJbHbIC MPHUHIMIIBI KBAHTOBOM M ONTUYECKOW AIIEKTPOHUKH; - OCHOBHBIE
JUHEIHbIE U HEJIMHEWHbIC SBJICHUS KBAaHTOBOW M ONTHYECKOM SJEKTPOHUKH M METONbl MX ONUCAHUS,
MPUHIHITB PYHKIIMOHUPOBAHUS KBAHTOBBIX M ONTOAIEKTPOHHBIX MIPHUOOPOB U CHCTEM

— yMeThb MPUMEHSTh COBPEMEHHBIE MOIXOAbl W METONbl, HCIOJb3yeMbIE ISl aHaiu3a H
ONMMCaHUS ABJICHUA KBAHTOBOW U ONTUYECKOU JIEKTPOHUKHU

— BJIaJleTh COBPEMCHHBIMHU TMOAXOJAaMH M METOJaMH aHaiW3a W OINHCAaHUS JIMHEHHBIX H
HEJIMHEHHBIX 3P PEKTOB KBAHTOBOW M ONTHYECKOM IEKTPOHUKU

4, O0beM TMCHUILIMHBI ¥ BUIbI Y4eOHOH padoThI
OO0masi TpyaZOeMKOCTh AUCHUIUIMHBI cocTaBisieT 4.0 3a4eTHBIX €NWHUIBI W TIPEACTaBlICHA B
Tabimuue 4.1.
Tabmuna 4.1 —TpymoeMKOCTb TUCITUTUIAHBI

Bunpl yueOHO nesITenbHOCTH Bcero uacos CemMmecTpsl

7 cemecTp
AyauTopHbIe 3aHATHS (BCETo) 66 66
Jlexumn 36 36
[IpakTuueckue 3aHITHS 18 18
JlaGoparopHbie paboOTHI 12 12
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CamocrosrenbHas pabota (Bcero) 42 42
[TonroroBka K KOHTPOJIBHBIM paboTam 4 4
[TonroroBka Kk 1a00paTOpHBIM paboTam 8 8
[IpopaboTka JIEKIMOHHOTO MaTepuaia 8 8
[TonroroBka K NpakTUYECKUM 3aHATUSAM, CEMUHApaM 22 22
Bcero (6e3 sx3amena) 108 108
[ToaroroBka u craya sK3aMeHa 36 36
OO6mmas Tpy10eMKOCTh, 9 144 144
3aueTHble EaquHUIB 4.0 4.0

5. ConepxaHue TMCUMIIHHBI

5.1. Pa3gennl IMCHUIIMHGI M BUABI 3AHATHH
Paznenbl nucuMIUIMHBI M BUBI 3aHATUN TpUBEACHBI B Tabwuie 5.1.
Tabnuia 5.1 —Pa3nensl fUCIHUAIUTHHBI U BUIBI 3aHATHI

HasBanus pa3aenoB AUCHUIIIAHEL R ErRe 8 886 S8 v =32¢s=
7 cemecTp
1 B3auMoneicTBiE 3JIEKTPOMAarHUTHOTO 14 8 0 14 36 OIIK-1, IIK-1,
U3JIy4E€HHS C BEIIECTBOM IK-3
2 O61mue BOPOCHI TOCTPOCHUS JIa3epOB 14 8 12 22 56 OIIK-1,TIK-1,
I1K-3
3 Ousnueckue MPUHIIUITEI HHTETPATBLHOM 8 2 0 6 16 |OIIK-1,IIK-1,
ONTORJIEKTPOHUKHU M BOJIOKOHHOW ONTHUKHU IK-3
Hroro 3a cemecTp 36 18 12 42 108
Htoro 36 18 12 42 108
5.2. Cozep:xanue pa3neoB TUCHUILTHHBI (110 JEKIIUSIM)
ConeprxaHue pas3aesioB TUCIMILINH (10 JISKIIUAM) IPUBEICHO B Ta0muIe 5.2.
Tabmuna 5.2 —Coaeprkanue pas3aeioB TUCHHUILIHH (IT0 JIEKITHIM)
HasBanus paszenos Coneprkanue pasaenoB aucuummnst (mo mexkmmsv) - S § 8L = & @
'/ cemecTp
1 BzanMmonericTBue [Ipenmer nucuuIUIMHEI U ee 3aaa4uu. CBs3b 14 OIIK-1,
JIEKTPOMArHUTHOTO JUCIUTUTHHBI C IPYTUMU pasaeiaMu GU3UKH U IK-1

W3JIy4ECHMS C BEIIECTBOM  DJIEKTPOHUKH. [I[pMHINIT KBAaHTOBOTO YCHIICHUS
AJIEKTPOMArHUTHBIX BOJIH. YpaBHEeHUsI MakcBeia B
nuddepennmanpHOl hopme, MaTepraabHbIC
ypaBHEHUS U FPaHUYHbIE ycloBUA. BoaHoBOE
ypaBHEHHUE ISl HEMAarHUTHOW O€3rpaHUYHON CPEJIbI.
OnHoMepHOE BOJIHOBOE YpaBHEHHE, MIIOCKUE
CKaJISIpHBIE BOJIHBI, FapMOHUYECKHUE BOJIHBL. [[ockas
BOJIHA, PACIIPOCTPAHSIIOLIASICS B IPOU3BOIBLHOM
HaIpaBJICHUU. DJIEKTPOMAarHUTHBIE TNIOCKUE BOJIHBI.
[Monstpu3zanus MmIOCKUX AMEKTPOMArHUTHBIX BOJIH.
3aKOH COXpPaHEHUs SHEPTHUH JUIS DIIEKTPOMArHUTHOTO
nioist, Bektop IlolinTrHra. Pactipoctpanenue
BOJIHOBBIX TTAaKETOB*. ['pyrimoBasi CKOpOCTh*.
CMmemiaHHbIC ¥ YUCTHIC aHCaMOu. Marpuia
MJIOTHOCTHU. TepMOCTaTUPOBAHHBIA aHCAMOIb.
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besbiznyuarensHbie iepexoasl. Onucanue
penakcaruu. O0ue ypaBHeHUS 11 MaTPULIbI
IUIOTHOCTHU. DIEKTPUYECKHUE U MAarHUTHBIE
JAUTIOJIbHBIC MOMCHTBI U SHCPTHUA B3aI/IMO,Z[€I>'ICTBI/I$I
MUKPOYACTHII C BHEIIHUM I0JIeM. J[ByXypoBHeBas
CUCTECMaA YaCTUIl BO BHCITHEM I10JIC. OCHOBHBIC
YpaBHEHHUS; BEPOATHOCTH UHAYLIUPOBAHHBIX
Mepexoa0B. Ananmuz MMOMIOIICHHUS SJICKTPOMArHUTHOT'O
TIOJISI IBYXypPOBHEBOM CUCTEMOH, 3PP eKT HACHIIICHUS.
CrnionTanHble epexonbl. banaHcHbIe ypaBHEHUS.

Hroro

14

2 O6u1Me BOmpoCh
HIOCTPOCHHS JIa3ePOB

OCOOEHHOCTH ONITUYECKOTO JHAIA30HA.
DneMeHTapHask TEOPUs OTKPBITBIX ONTHYECKUX
pe3onatopoB. JIo6poTHOCTH pe3oHaTopoB. BonHoBast
TEOpHsl OTKPBITHIX pe3oHaropoB. Kinaccuduxarms
ONTUYECKUX pe30HaTOpOB. Cenekuus TUIIOB
KoJIeOaHUN B ONITUYECKUX PE30HATOPAX.
XapaKTepUCTUKH JIA3EPHOTO U3JIy4YCHHUs. YIIUPEHUE
CHEKTPaJIbHBIX TUHUHA. CxeMbl (yHKIIMOHUPOBAHUS
TBEPIOTEIBHBIX J1a3epoB. CUCTEMBI HAKAUKH
TBEPJIOTENbHBIX J1a3epoB*. banaHcHble ypaBHEHUS U
PEXXHUM HENIPEPHIBHON FEeHEPALMU B TBEPAOTEIbHBIX
nasepax. Pexxum cBoOonHOM rerepanuu. Jlazeps ¢
MOIYJISIIIAEH TOOPOTHOCTH PE30HATOPA.
CuHXpOHU3aLMs IPOIOIBHBIX MOJ U T€HEpaLUs
YIBTPAKOPOTKUX UMITYITbCOB OCOOEHHOCTH ra3oB Kak
AKTHBHOTO BEILIECTBA JJIs Ja3epoB. MeXaHNU3Mbl
BO30YX/I€HUS ra30pa3psiHBIX J1a3epOB. ATOMAPHBII
reIui-HeOHOBbIN J1azep. IOHHBIN aproHOBBIN Ja3ep.
MouteKyIIsIpHBIH JIa3ep Ha YITIEKUCIIOM rase.
JKunkocTHbIE J1a3epbl HA pACTBOPaX OPraHUYECKUX
Kpacutenein*. OnTudyeckue cBONCTBa
MOJIYIPOBOAHUKOB. [101yNIpOBOTHUKOBEIE JIa3ephI C
ONTHYECKOW Hakaukoil. Bo3OyxaeHme
MOJTYTIPOBOAHUKOB OBICTPBIMU 3JIEKTPOHAMHU.
['eTepocTpyKTypHI 1151 HHKEKIIMOHHBIX JIa3€POB.
NHxeKk1noHHbIE J1a3epbl HA TOMO- U
reTeponepexoaax.

14

Hroro

14

OIIK-1,
I1K-1, K-

3 duznueckre MPUHIIHTIBI
UHTErPAILHON
ONTORJIEKTPOHUKH U
BOJIOKOHHOM ONITUKU

BonHoBogHOE pacnpocTpaHeHHe CBETa B
JTURIIEKTPUYECKUX CTPYKTypax, MPU3MEHHBINA BBOI
U3ITy4eHUs, TNIaHAPHBIE JIWH3BI, SIEKTPOONITHYECKAs U
AKyCTOONTUYECKAsI MOIYJISIIINS, HHTETpajbHbIC
dboTonpueMHBIE YCTPOMCTBA*, HHTETPAIbHBIC
WHKEKIIMOHHBIE reTepornasepsl. Kinaccudukarms
ONTUYECKHUX BOJHOBOAOB. [ eoMeTpuueckas onTuka
TUTAHAPHBIX BOJTHOBOJIOB: KIIACCH(UKAIUS MO,
BOJIHOBOZHBIE MOJIbI IUIEHOUHBIX CTPYKTYP,
JTUCTIEPCUOHHOE ypaBHEHUE, dQHeKTHBHAS TONINHA,
rpaJueHTHBIE BOJTHOBOABI. DIIEKTPOMAarHUTHAS TEOPUS
TUTAHAPHBIX BOJTHOBOJIOB: BOJHOBBIC YPAaBHEHUS IS
MJICHOYHBIX U TPAaUueHTHBIX CTpyKTYyp*, TE- 1 TM-

OIIK-1,
I1K-1, ITK-
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MOJIBI, pacripe/ielieHue MoJieii, OpTOrOHAILHOCTh MO/,
s deKTUBHAS TOMIIUHA. THUIIBI TOJOCKOBBIX
BOJTHOBOJIOB M TEXHOJIOTHSI U3TOTOBICHUS*. MeTon
3 PEeKTUBHOTO MOKa3ares nmpeaomieHus. Moabl
TI0JIOCKOBBIX BOJTHOBOJIOB. YCJIOBHUSI BOSHUKHOBEHHSI
HEJIMHEHHBIX onTHYeckux 3¢ dextos. 'eneparus
TapMOHUK U YCIIOBHE ()a30BOT0 CHHXPOHH3MA.
[TapameTpudeckoe npeodpazoBaHue U
napameTpuyieckas renepanus csera. Ipyrue
HenuHeHbIe 3G deKTh. YeThIpeXBOTHOBOE
cMmemmBanne. OnucaHue AEKTPOONITUISCKOTO U
doroynpyroro 3¢¢HeKToB. DIEKTPOONITUIECCKAS
MOIYJISIIUS] ONTHYECKOTO M3ITyYSHHSI B OIITUYECKIX
BOJTHOBOJAaX. AKYCTOONITUYECKHE MOIYISATOPHI U
nedaeKTophI*.

Hroro 8

Hroro 3a cemectp 36

5.3. Pa3esibl JMCHUTLUIMHBI M MEKTUCHUIJIMHAPHBIE CBS3H ¢ 00ecneunBaOIMMH (MPeabITy IIMMH)
1 o0ecneunBaeMbIMH (MOCTETYIOUIAMH) TUCHHITHHAMHE
PaSI[eJIBI AUCIHUIIIIMHBI U MG)KZ[I/ICI_II/IH.HI/IHapHBIe CBsA3U C OGGCHG‘II/IBaIOH_[I/IMI/I (HpeZ[BIZ[yH_II/IMI/I) 158
obecrneunBaeMbIMU (TOCIIEAYIONIMMHI) TUCIMILITHHAMU TIpeICTaBIeHbI B Tabuie 5.3.
Tabnuna 5.3 —Pa3aensl AUCIUILTUHBL M MEXIUCIUITIMHAPHBIE CBA3H

No paznenoB JaHHOW TUCIUIIIMHBI, IS
KOTOPBIX HEOOXOIMMO U3yUYCHHE
HauMeHOBaHME UCIUILIHH o0ecrneynBaroIMX U 00ecreunBaeMbIX
JTUCLUTUTMH
1 2 3
[IpenmmecTByronme TUCIUTIMHbBI
1 B3auMonelcTBIE ONTUYECKOTO U3JTYUYEHHUSI C BEIIECTBOM + + +
2 BonokoHHas onTHKa + + +
3 Marepuassl HHTETPaIbHON ONTHKH + + +
4 OnTtudeckas pusrka + + +
5 OcHOBBI ONITOMH(DOPMATHKH + + +
6 OcHOBBI (HOTOHUKH + + +
7 PactipocTpaHeHMe Ja3epHBIX IyYKOB + + +
8 ®dusuka + + +
[Tocnenyromuye AUCIUILTUHBI

1 T'onorpaguyeckre MeTobl B GOTOHUKE U + + +
ONTOUH(pOPMATHKE
2 KorepenTHas ontuka u rojgorpadus + + +
3 Henuneitnast ontuka + + +
4 TTpuGopsl KBAHTOBOM AMEKTPOHUKH U (POTOHUKU + + +
5 ®usnka (POTOHHBIX KPHCTAIIIOB + + +

5.4. CooTBeTCTBHE KOMIIETEHIHI, (POPMUPYEMBbIX PU U3YUYEHUH TUCHUIIMHBI, 1 BU0B 3aHATHIA
CoOTBETCTBHE KOMIIETCHIINM, (OPMHPYEMBIX MPU HW3YyUYEHWU AWCIUIUIMHBI, U BUIOB 3aHATHUN
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MpeICTaBICHO B Tabnwuie 5.4.
Tabnuna 5.4 — CooTBETCTBHE KOMMETEHIMH, (HOPMHUPYEMBIX MPU HM3YyYEHWU NUCIMIUIMHBI, U BHJIOB
3aHSTUN

Bune! zagsatuil

@opMBbI KOHTPOJIA

Komrre
TCHIIU
41

. [ . < - .
EE<L382 =206 &6 OR-IR-At

Jle
K

s

+ + + KonTpomnsHas pabora,
Ox3ameH, KoHcnekr
caMonoarorosku, OT4Yer 1o
naboparopHoii pabore,
Onpoc Ha 3aHsTHsX, Tect

©)
=
o
[N
+

IK-1 + + + + KontponbHas paboTa,
Oxk3amMmeH, KoHcekT
caMonoAroToBku, OTYET Mo
nabopaTtopHoi padbore,
Omnpoc Ha 3aHsATUAX, TecT

[1K-3 + + + + KonTponsHnas pabora,
Ox3ameH, KoHcnekr
caMonoarorosku, OT4Yer 1o
naboparopHoii pabore,
Onpoc Ha 3aHsaTHsX, TecT

6. UHTepaKkTHBHBIE MeTO/AbI U (POPMBI OPraHU3AL UM 00yYeHHU s
He npenycmorpeno PVYII.

7. JlabopaTopHble padoThI
HanmMenoBanue nmabopaTopHbIX pabOT mpuBeaeHO B Tabmmie 7.1.
Tabnuma 7.1 —HaumeHnoBanue 1a00paToOpHBIX padoOT

[&]
HasBanus paszenos HanmenoBanue 1abopaTtopHbIX paboT SEZ. =2 ¢
7 cemecTp
2 Obu1re BOmpoCh HccnenoBanre 0CHOBHBIX MTapaMeTPOB 4 OIIK-1,
MOCTPOCHMUS J1a3€pOB MOJTYNPOBOJAHUKOBOTIO Jla3epa ITK-1, ITK-
HccnenoBanne XxapakTepuCTUK HHXEKLIIMOHHOTO 4 3
TIOJTYIIPOBOTHUKOBOTO Jia3epa
HccnenoBanne XxapakTepUCTUK U3ITYYCHUS TN~ 4
HEOHOBOTO Jla3epa
Uroro 12
Hroro 3a cemectp 12
8. IlpakTnyeckue 3aHATHA (CEMHHAPDI)
HanMenoBaHue MpaKTHUECKUX 3aHATHI (CeMUHApPOB) MpuBeaeHO B Tabwmie 8.1.
Tabnuua 8.1 —HaumeHoBaHME NPAKTHYESCKHUX 3aHATHIA (CEMUHAPOB)
o [&]
HasBanus paszenos HanMmeHOBaHIe MPaKTHYECKHX 3aHsTHii (cemuuapoB) , S £ 8. = 2 2
{ cemecTp
1 BzanMmonericTBue VYpaBHenust Maxkcsesuta. [Imockue cBETOBbIC BOJHBI B 8 OIIK-1,
IIEKTPOMArHUTHOTO 0e3rpaHnYHbIX cpeaax. OnucaHue KBaHTOBBIX IK-1

U3JIY4EHUs C BEIECTBOM  aHcamOJel U MPOLECCOB pelaKCallUu.
B3anmopeiicTBue 3JIEKTPOMarHUTHOTO U3JIYy4EHUS C
BEIICCTBOM.

Hroro 8
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2 O0mue BOonmpochl OnrTuueckue pe30HaTophl. XapaKTEPUCTUKH 8 OIIK-1,
IIOCTPOCHMUS JIA3EPOB JIA3€pHOT0 U3JIy4EHUs. YIIUPEHUE CIIEKTPaIbHbIX I1K-1, ITK-
nuHuil. TBepaoTenbHbIE J1azepsl. ['a30Bbie U 3
MOJTYIIPOBOTHUKOBBIC JTa3€PHI.
Hroro
3 Ousnueckue npuHIUING! [[MaHapHBIE ONTHYECKUE BOTHOBOIBI OIIK-1,
WHTErpaIbHON Vitoro I1K-1, IIK-
OINTORJICKTPOHUKU 1 3
BOJIOKOHHOM ONTHKH
Hroro 3a cemectp 18

9. CamocTosiTesibHas padoTa
Bunasl camocrosiTenbHON paboThl, TPYAOEMKOCTh U (POPMUPYEMbIe KOMIIETEHIIUN TPEACTABICHbI B

Tabimuue 9.1.
Tabmuna 9.1 —Buasl caMoCTOSTEIBHON pabOTHI, TPYAOEMKOCTh U (JOPMUPYEMbIE KOMIIETCHLIUU
Bunsl camoctosTenbhoit X & 4 2% E
Haspanus pasnenos g 25 EFE S 2 DopMbI KOHTPOJIS
paboTbI ~ o & =53 =
7 cemecTp
1 BzanMonelicTBue IlonroroBka x 10 OIIK-1, KomHcmekr
3IIEKTPOMAarHUTHOTO MPAKTHYECKUM 3aHATHSM, [1K-1, CaMOIIOITOTOBKH,
U3JTyYEHUS C BEILIECTBOM  CEMHMHapam [K-3 KontponbHas pabota,
[IpopaboTka JTEKITMOHHOTO 2 gnp 0C Ha 3anaTusx, Tect,
Marepuaa K3aMeH
[ToaroroBka k 2
KOHTPOJBHBIM paboTam
Hroro 14
2 O0mue Bompochl [ToaroroBka K 10 |OIIK-1, KoHcmekr
MOCTPOCHUS JIa3epOB MPAKTHYECKUM 3aHATHSM, IK-1, CaMOIIOATOTOBKH,
CeMHHapaM [1K-3 KonTponsHas pabora,
[IpopaboTka TeKIHMOHHOTO 4 8Hp oc Ha 3ag;1m;1x, .
Marepraa TYET M0 JJabopaTopHOil
pabote, Tect, Dx3ameH
[MonroroBka k 6
nabopaTopHBIM paboTam
[ToaroroBka K 2
KOHTPOJIbHBIM paboTam
Htoro 22
3 ®usnueckue npuHImNb  [logroroBka k 2 OIIK-1, Koucmoekr
MHTETpaJIbHOU MPAKTUYECKUM 3aHATHSIM, [1K-1, caMomnoAroToBku, Omnpoc
ONTORIEKTPOHUKH U ceMHHapam IK-3 Ha 3aHATUsAX, OTUEeT 1o
BOJIOKOHHOM OTITUKH TpopaGoTKa JICKIHORHOTO 2 J%a6opgTopHon pabore,
MaTepHana ecT, DK3aMeH
[TonroroBka k 2
naboparopHbeIM paboTam
Htoro 6
Hroro 3a cemectp 42
[TonroToBka u caaya 36 DK3amMeH
JK3aMeHa
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Hroro

Ch

10. KypcoBoii npoekT / kypcoBasi padoTa
He npenycmorpeno PVYII.

11. PeiiTuHrOBasi cUCTEMA /IJIsl OLIEHKH yCIIeBAeMOCTH 00y4arouXcsi

11.1. banabHbIe OLIEHKH AJIs1 3JIEMEHTOB KOHTPOJIS
Tabnuna 11.1 —bannbHble OLEHKH 711 JIEMEHTOB KOHTPOJIS

N . MakcumanbHbIN
. MakcuManbHBIN MakcuManbHBIN
DneMeHTHl yueOHOU 6as 3a nepuon Bcero 3a
6amm Ha 1-yio KT ¢ Gamr 3a mepuon
NEeITEIbHOCTH mexnay 2KT u Ha ceMecTp
Hayana cemectpa Mexnay 1KT u 2KT
KOHEI] CeMecTpa
7 cemecTp
Koncrekr 5 5 5 15
CaMOTIOATOTOBKH
KonTpomnpHas padota 15
Ornpoc Ha 3aHATUSIX 15
Otuyet no mabopaTopHOI 5 5 5 15
pabote
Tect 10 10
Hroro makcumym 3a 20 30 20 70
nepuos
DK3amMeH 30
Hapacraromum ntorom 20 50 70 100
11.2. IlepecueT 6a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuet 0amIoB B OLIEHKHU 32 KOHTPOJIBHBIC TOUKH MpeCcTaBieH B Tadbmuie 11.2.
Tabnmuna 11.2 —Ilepecuer 6ayI0B B OIIEHKH 32 KOHTPOJIbHBIE TOUKH
Banibl Ha 1aTy KOHTPOJIBHOW TOUKH Ornenka
> 90% o1 MakcuManbHON cyMMBbI 6atoB Ha gaty KT 5
Ot 70% 10 89% o0t MakcumanbHOU cymMMbI OaioB Ha aaty KT 4
Ot 60% 10 69% 0T MakcuMaIbHOM cCyMMBbI O6aioB Ha gaty KT 3
< 60%o0t1 MakcuManabHOM cyMMbI OaioB Ha nary KT 2

11.3. IlepecueT cyMMbI 0a/1710B B TPAAUIIMOHHYI0 H MeKTYHAPOIHYIO OLIEHKY

[lepecueT cymmbl OaJIJIOB B TPAAUIIMOHHYIO U MEXAYHAPOAHYIO OLIEHKY IPEICTaBJICH B TaOIuUIE

"]l:if.ii.nua 11.3 —Ilepecuet cymmbl 0aIOB B TPAIUIIMOHHYIO U MEXIYHAPOIHYIO OIICHKY
HroroBas cymma 6aIos,
Ormenka ('OC) YUUTBIBACT YCIICIIHO CAaHHBIN Omuenka (ECTS)
3K3aMCH
5 (ommuno) (3auTEHO) 90 - 100 A $timuno)
85 -89 B ¢uens xoporiio)
4 (xoporio) (3a4TeHO) 75 -84 C %oporo)
70-74
65 - 69 D (ynoBiaeTBOPUTEIIBHO)
3 (y1oBIETBOPUTENIBHO) (3aUTCHO) 50 - 64 E flocpeacraerno)
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2 (HeymoBIIETBOPUTEIHHO) (HE

Huxe 60 6amno F (HeynoBneTBOpUTEIBHO
3a4TEHO) MK JI0B (HEYIOBICTBOPUTEIIHHO)

12. YuyeOHO-MeTOAMYECKOE U HH(OPMAITHOHHOE o0ecTieueHHe TN CIMILTHHBI

12.1. OcHoBHasi JuTEparypa

1. UrnaroB, Anekcanap HukomaeBuu. OnroanekrpoHuka u HaHodoronuka [Tekcr] : ydeOHOe
nmocobue s By3oB / A. H. Urnaros. - CII6. : Jlans, 2011. - 539, [5] c. w1, - (YueOHHMKH IS BY30B.
CneuunanbsHas aureparypa). - bubmuorp.: ¢. 526-530 ganmnune B 6ubmmoreke TYCVYP - 155k3.)

2. Kanwureesckuii, Hukomait iBanosud. BomHoBas ontuka | YuebHoe mocobue st By3os / H. 1.
Kanureesckuii. - 4 usn., crepeoru. - CII6. : Jlanb, 2006. - 465[15F. : moptp., wi. - (YueOHuKH amst
By30B. CrenuanbHas nureparypa) (Jlyumme xmaccudyeckue yueOnuku) (Kimaccumueckas yueOHas
auteparypa mo ¢usuke). - ISBN 5-8114-0666-5u@nnune B 6udarnoreke TYCVYP - 293k3.)

3. DBseneHue B KBaHTOBYIO M ONTHYECKYIO DICKTPOHUKY: YueOHoe nocobue / bamxkupos A. U.,
Mlanmapos C. M. - 2012. 98 c. [Daekrponnsiii pecypc] - Pexumm  mocryma:
http://edu.tusur.ru/publications/157fhta oopamenus: 04.07.2018).

12.2. lonoiHuTeAbHASI JIUTEpPaTypa

1. Tluxrtun, Anexcanap HukonaeBud. KBanToBast u ontudeckas 31ekTpoHuka [Tekcr] : yueOHHK
st By30B / A. H. [Tuxtun. - M. : Adpuc, 2012. - 65& : wi1. - bubmauorp.: ¢. 652-653. - ISBN 978-5-4372-
0004-9 Ganuune B 6ubimorexke TYCYP - 423k3.)

2. ®oropedpakTuBHbIe dPDEKTH B AMEKTPOONTUYECKUX KpUCTaiax . YueOHoe mocobue /
[Mlanmapos B. M., Maugens A. E., Illlangapos C. M., Bypumos H. . - 2012. 244c. [DneKkTpoHHBII
pecypce] - Pexxum noctyna: http://edu.tusur.ru/publications/155&ta oopamenus: 04.07.2018).

3. Ksacauma, Mupon CremanoBud. KBaHTOBBIE M ONTO3JIEKTPOHHBICE MPHUOOPHI . ydeOHOE
nocobue / M. C. Kpacuuma ; MunucrepctBo oOpasoBanusi Poccuiickoit ®enepanum, Tomckuit
rOCyIapCTBEHHBIH YHHMBEPCUTET CHUCTEM YIpaBieHHs U paauodnekTpoHuku, Kadempa smekTpoHHBIX
npubopos. - Tomck : TMIJIO, 2002. - 73. (Hanuuue B Oubarnoreke TYCYP - 473k3.)

12.3. YueOHO-MeTOAUYECKHE ITOCO0HSH

12.3.1. O6s3aTe/ibHbIe Y4eOHO-MeTOANYeCKHE MOCOOUs

1. ®wusnueckue OCHOBBI KBAaHTOBOM M ONTUYECKOW JNIEKTPOHUKU: MeToAMYECKHE YKa3aHMs K
npaktudeckum 3austusM / [Mlanmapos C. M. - 2013. 31c. [DnextponHsiii pecypc] - Peskum mocryma:
http://edu.tusur.ru/publications/348@ta oopamenus: 04.07.2018).

2. @wusnueckue OCHOBHI KBAaHTOBOW M ONTHYECKOW SJICKTPOHHKH: METONMUYECKHEe YKa3aHHs K
camocrostensHON padore / lanmapo C. M. - 2013. 32c. [OnekrponHsIii pecypc] - Pexum nocrymna:
http://edu.tusur.ru/publications/3484ata oopamenus: 04.07.2018).

3. MHccrnenoBanue napaMeTpoB M XapaKTEPUCTUK IMOTYIPOBOJHUKOBOTO Ja3epa: Meroauueckue
yka3aHus K naboparopHoii padore / Maunnens A. E., Axkpectuna A. C., bypumo H. 1. - 2018. 15c.
[Dnexrponnsiii pecypc] - Pexxum mocryma: https://edu.tusur.ru/publications/805kata obpamieHwust:
04.07.2018).

4. VccnenoBaHue — XapakTepUCTUK  WHKEKIMOHHOTO  IOJIYPOBOJHMKOBOTO  Jlazepa:
Meronndeckue ykazaHusi K JiaboparopHoit padore / lllepomna B. B., Bypumos H. U. - 2013. 16¢.
[Dnexrponnsiii pecypc] - Pexxum mocryma: https://edu.tusur.ru/publications/2818afa obpamieHwust:
04.07.2018).

5. HccnemoBanue XapaKTepUCTHK W3IYUYCHHS TEIMH-HEOHOBOTO Jasepa:. Meronuueckue
ykazaHus K yaboparopHoit padore / llangapos C. M. - 2012. 1lc. [DnekrpoHHBI pecypc] - Pexum
nocryma: https://edu.tusur.ru/publications/2493x%a obpamenus: 04.07.2018).

12.3.2. YyeOHO-MeTOAUYECKHE MTOCOOUS 1JIs1 JIUI[ C OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI H
HHBAJINI0B
Y4eOHo-MeToquYEeCKUE MaTepHalibl sl CAaMOCTOSATENbHON U ayAUTOPHON pabOThl 00yYarommuxcs
W3 YHCIIa JIUI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3I0POBbS U HHBAJIUJOB MPEIOCTABISIOTCS B (hopmax,
a/IalITUPOBAHHBIX K OTPAHUYEHUSM UX 3/I0pPOBbS U BOCTIPUATHUS HHPOpMAIIIH.
JJist M1 ¢ HAPYIIEHUsIMU 3PEeHUsI
- B (hopMe PJIEKTPOHHOTO TJOKYMEHTA,
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- B Ile4aTHOW (hopMe YBETUUEHHBIM HIPHUPTOM.

J1s 1un ¢ HapyLIeHUsIMH CJIyXa:

- B ()opMe MEKTPOHHOTO JIOKYMEHTA,;

- B TieyaTHOU (opme.

J1s UL ¢ HapylIeHUsIMH OTIOPHO-ABUTaTeJILHOIO annapara:
- B ()opMe NMEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU (hopme.

12.4. TIpodeccuonaibHble 6a3bl JAHHBIX U HH(OPMAIHOHHBbIE CTIPABOYHBIE CHCTEMbI

1. [lpu u3ydyeHUU AUCUMUIUIMHBI PEKOMEHIYETCSl UCIIOJIb30BaTh 0a3bl JaHHBIX, HH(GOPMAIIMOHHO-
CIIPABOYHBIE 51 TIOUCKOBBIE CHUCTEMBI, K KOTOPBIM y TYCVYPa €CThb IOCTYII
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTepuajbHO-TeXHHYeCKOe ofecrneyeHHe TUCHUILINHBI U TPpedyeMoe MporpaMMHoe
ol0ecrnieyenune

13.1. O6mue TpedoBaHMS K MAaTePHAJIbLHO-TeXHUYECKOMY H MPOrPaMMHOMY oOecreyeHHI0
AUCHUIINHBI

13.1.1. MarepuajibHO-TeXHHYECKOE H MPOrPaMMHOe obecrnedeHne sl JJeKIMOHHbIX 3aHATHH
Jns mpoBeneHus 3aHATHN JICKIIMOHHOTO THUIIA, TPYIIIOBBIX M WHIMBHIYaJbHBIX KOHCYIIBTAIIHH,
TEKYIIETO KOHTPOJS W MPOMEXKYTOYHOM aTTeCTallMH HCIONB3YETCs ydeOHas ayIuTOpUs C KOJTUYECTBOM
MOCaI0OYHBIX MECT He MeHee 22-24,000pynoBaHHas TOCKOM M CTaHAApTHON yueOHOoU Mebenbro. Mmerores
JEMOHCTPAIIMOHHOE 000pyIOBaHWE M y4eOHO-HAINISAIHBIC TOCOOWs, O0ECIEUunBAIONINE TEMATHUECKHE
WJLTIOCTPAIUH 110 JICKITHOHHBIM pasziesiaM TUCIIHILIHHEI.

13.1.2. MarepuajibHO-TeXHHYECKOE W MPOrPaMMHOe o0ecrnedeHne 1l MPAKTUYeCKUX 3aHATHH

VYuebOnas maboparopus

yueOHasi ayauTOpus JUIsl MPOBENCHUS 3aHSATHI MPAKTUYECKOTO THIA, ydeOHas ayquTOpHs st
MPOBECHUS 3aHATHI J1aOOPATOPHOTO THIIA, MOMEIECHHE JJIsI KYPCOBOTO MPOCKTUPOBAHMUS (BBIMOTHEHHUS
KYpPCOBBIX Pa0oT), MOMEIIEHHUE [T TPOBEICHUS TPYIIOBBIX M WHAWBUYaTbHBIX KOHCYJIBTAIIUI

634034, Tomckas obnacts, . Tomck, Bepmmnuna ynuna, a. 74, 110ays.

Onwucanue uMeromierocs 000pyIoBaHuUs:

- Jlaboparopusie creHabl (6 mit.);

- 3meputenbHbie TpUOOPHI,

- Jlocka MarHUTHO-MapKepHasi;

- Onruueckast ckambsa OCK-4;

- [Tomernienue a1 xpaHeHus1 yaueOHOTO 000pyIOBaHUS;

- Kommuiekt cniennanu3upoBanHoi yueOHON Mebeny;

- PaGouee mecto npenogaBaress.

[IporpammHoe obecrieueHue He Tpedyercs.

13.1.3. MaTtepuabHO-TEXHHYECKOE U POrpaMMHoe odecrieyeHue A5 Ja00paTOpHbIX padoT
VYuebnas naboparopust
ydeOHast ayIUTOPHS TSI TPOBEICHUS 3aHATHI JTA0OPATOPHOTO TUTIA
634034 Tomckas obmacts, I. Tomck, Bepmnnauna ynuna, a. 74, 11layn.
Onwucanue uMeronerocst 000pyIoBaHUS:
- YuebOnblit crena «Ontukay» (21mrT.);
- Ocmmmorpad C 1-93;
- Uctounuk nuranusa TB-1;
- Uctounuk nuranusa b5-43;
- I'eneparop umnynbcoB ['5-54 (3mt.);
- I'eneparop umnynbcoB ['5-56;
- Bonmermerp B7-78/1;
- Mynsrumerp FLUKE 8845A;
- Ocuumnorpadg TEKTRONIX TDS 2012C;
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- Ucrounuk nuranus Mastech HY 3002D-2;

- JlaboparopHbIe CTEH/BI: «INeKTpoonTHUYeCKUil 3 dekT» (21mT.), «DPa3oBbIil MOPTPET;
- Komnerotep (2 mt.);

- KommiekT cnenuanu3upoBaHHO# yueOHOM Meben,

- PaGouee mecto mpenogaBares.

[IporpammHuoe obecrneueHue:

— OpenOffice

13.1.4. MarepuajibHO-TeXHHYECKOE H MPOrPaMMHOe o0ecrnedeHne IJisi CAMOCTOSITeIbHOI PadoThI
JIns caMOCTOSITEIbHON pabOThl MCHOIB3YIOTCS y4eOHbIE ayaMTOPUH (KOMITBIOTEPHBIC KJIAcChl),
PacCTOI0KEHHBIE TI0 apecaM:
- 634050,Tomckas obnacts, I. Tomck, Jlennna npocnexr, a. 40, 233ay.;
- 634045 Tomckast o6macTs, . Tomck, yn. Kpacnoapmetickas, 1. 146, 20layn.;
- 634034 Tomckas o6nacTs, I. ToMmck, Bepmmanna ynuna, 1. 47, 126ayn.;
- 634034 Tomckas 06macTh, . Tomck, Bepmmanna ynuna, 1. 74, 207ayn.

CoctaB 060pynoBaHMS:

- yueOHast MmeOerb,

- koMmbIOTepsI Kiacca He Huxe [IDBM INTEL Celeron D336 28l 1. - St

- KOMIIBIOTEPHI TMOJKIIOUEHBI K ceTn <« HTepHeT» M 00eclednBaroT IOCTYI B 3JIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTeIbHYIO CPEy YHUBEPCUTETA.

[TepeueHs mporpaMMHOTO 00ECTICUCHHUS

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security h@s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajbHO-TeXHUYeCKOe o0ecriedeHre TUCIHUIIIMHBI /151 JIMI ¢ OTPAHUYeHHbIMHU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIH/I0B

OcBoeHMe NUCHUIUIMHBI JIMLIAMUA C OTPAaHHMYEHHBIMH BO3MOXKHOCTSIMU 370POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIH30BAHUEM CPENICTB 00y4deHUs OOIIETO U CIEeIHATILHOTO Ha3HAYCHHUS.

[Tpu 3aHATHSAX € OOydYalOIIMMHUCS € HAPYUIEHMSAMM CJIyXa IPEeIyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCHJIMBAIOILIEH amnmaparypbl, MYJIbTUMEAUNHBIX CPEICTB W JPYTUX TEXHUYECKUX CPEICTB
npuema/mepeadn yueOHoOM HH(GOpPMALUK B AOCTYIHBIX (OpMax, MOOMIBHON CHCTEMBI MPEIOAaBaHUS
Uit 00y4arouXcsl ¢ WHBAJIMIHOCTBIO, TIOPTATUBHON HMHIYKIIMOHHON CHUCTEMBI. YueOHasl aynuTopus, B
KOTOPOM 3aHUMAIOTCSI OOydJaromuecs ¢ HapyIIeHHeM CliyXa, 000pylIoBaHa KOMIBIOTEPHON TEXHUKOM,
ayIMOTEXHUKOW, BUACOTEXHUKOM, NMEKTPOHHON JOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYyUYaAIOIIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPETyCMOTPEHO HUCIIO0JIb30BaHUE B
JICKITHOHHBIX U YUEOHBIX ayJIUTOPHUSIX BO3MOKHOCTH ITPOCMOTpPA YAAJICHHBIX 00BEKTOB (HalpuMep, TeKCTa
Ha JIOCKE WJIM Cliaii/ia Ha SKpaHe) Py TIOMOIIN BHICOYBEIHMUUTENEH TS KOM(POPTHOTO ITPOCMOTpA.

[Ipn 3assaTusx ¢ oOy4arOmMMHCS € HApPYIIEHHSIMH ONOPHO-IBHUTaTeJIbHOIO ammapara
UCIIONIL3YIOTCSl aJIbTepHAaTUBHBIE YCTPOICTBa BBOAa HMHQOPMALUM U JpPyrue TEXHUYECKHUE CPEICTBa
npuema/nepenayn yueOHOW WHPOpPMANUU B IOCTYHNHBIX (hOpMax, MOOHIBHOH CHUCTEMBI OOYyYCHHS IS
JIIOAEH ¢ MHBAJIUIHOCTBIO.

14. OueHo4YHbIe MAaTEPHAJIBI M METOAUYECKHE PEKOMEHAALMHU 110 OPraHU3AIUH U3YYeHUs
JUCIUININHBI

14.1. Conep:xanue OLEHOYHBIX MATEPHAJIOB M METOAHYECKUE PEKOMEH AU
Jnist olleHKH cTeneHu c(hOpMUPOBAHHOCTH M YPOBHSI OCBOEHUS 3aKpEIUICHHBIX 32 JAUCIUILTUHON
KOMITETECHITUH MCITONIB3YIOTCS OIICHOYHBIC MaTEPHUAJIbI B COCTABE:!
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14.1.1. TecToBBIE 3aHaHUHA

1. OgHOoMepHOE BOJHOBOE 9%E 0’E
yPaBHEHUE JUIS HATIPSHKEHHOCTH a2 Hop 0;
AIIEKTPUUYECKOTO IOJIST HIMEET BH]T 0%E 0%E

-§ =0;
o7 o
’E_ 1 _,-
- —[’E=0;
ot &gu
0°’E
D’E - ¢ =0;
s

2. B anexkTpoMarHuTHOM BOJIHE H.,=E.;
BEJIMYMHBI HAMIPSHKEHHOCTEH H, =WIE,;
AIIEKTPUYECKOTO ¥ MArHUTHOTO TOJICH E
CBSI3aHbI YPaBHCHHUEM Hy,= Wm;

H,, = [E,dw.

3. Omneparop A HaswBaeTcs
CaMOCOMPSHKEHHBIM (IPMUTOBBIM), €CIIH
Ui TIOOBIX ABYX (DyHKUIUN U U V

~

A(au+ay)=aAu+aA

J.VDAUdV = I uAYaV:

J.urf\/mdv =0 (m#n);

_[urf\/mdv =1 (m=n).

4. Oneparop A B IPOU3BOJIBHOM
NPE/ICTABICHUY SIBIISICTCS. MATPHIICH,
AIIEMEHT KOTOPOH onpeesseTcs
BBIPAKCHUEM

A = [t (3 (x)

A = [P, dx;

A =<4y Ay >;

Ann = ;Wkaliakm

5. CooTHolieHne HaceIEHHOCTH
ypoaeii (N u Np). ast cpenpl,
HaxoJsIecss B COCTOSIHUU
TEPMOJIMHAMUYECKOTO PABHOBECHUS

TP ALY
g1 92 KT

NN pf2 =B

exp

(ypoBeHb «1» —HIKHHIA U «2» —BEpXHUH): 0, 9o KT
N, N E,+
1 = _Zexpiz E1
% 9 KT
glNl = gZN 2

6. BepoATHOCTb CLIOHTAHHOTO v
n3nydeHus (koahounueHT DHHIITEeHHA Ve
A1) 3aBHCHUT OT 4acCTOTHI IEpEXo/ia v Kak: v

HE 3aBUCHUT OT V

7. B ancamb6re 4acTuIl ¢ IByMs

MOKHO CO3aaTh IIpU MaJIbIX

YPOBHSIMH dHEpTruu (IIepBOHAYATEHO IJIOTHOCTSAX YHEPTHH HAKAUKH p

HaxoaAamuMcesa B COCTOAHUH MOXKHO CO3dTh ITPU OOJIBIIHX P

TEPMOJMHAMUYECKOTO PABHOBECHSI), TIPH MO’KHO CO3/IaTh MPH JOOBIX p

ONTUYECKOM HaKadyKe HWHBCPCUTIO CO31aTb HEBO3MOXXHO B IIPUHITUIIC
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HAacCeJIEHHOCTEM!

8. YcioBue ycTOMUMBOCTH
OTKPBITOTO ONTHYECKOTO PE30HATOpa
JUTHOM L ¢ pannycamu KpUBU3HBI 3epKal
1 Ul

0<[1—£j[1—£j <1
I )

0< (l—Lj(l—Lj <1
el )

L<rq, L<rs

L>rq, L>r1s

9. CooTHOIICHNE MEXTY
paarycaMu KpUBU3HBI CHePHUCCKIX
BOTHYTBIX 3epKa (1 ¥ ') B pacCTOSHUEM
mexxay Humu L (mrHa pesonaropa) amis
NOJYKOHDOKAIbHO2O PE30HATOPA:

ri=oo, rp=2L

r,=o,r,=L
rn=r,=L
n=r,=2L

10. A66peBuarypa TEM
0003HauaeT:

MPOAOJIBHYIO AJIEKTPOMArHUTHYIO
BOJIHY

MOTIEPEUHYIO 3JIEKTPOMArHUTHYIO
BOJIHY

MIPOJIOILHYIO MOJIY pE€30HATOpa

NOTIEPEYHYI0 MOy pe30HaTOpa

11. Mexaumn3smoM Hakauyku B He-Ne
Jazepe SBISCTCS:

TIPOLIECC TIEPEIaun SHEPIUU 1
3apsia or He' aromy Ne

IIpolLece nepefadn suepruu or Hem
aromy Ne

BO30Y>KJIEeHHE aTOMOB HEOHA
IIEKTPOHHBIM yIapOM

IIOINIOICHUE KBAHTOB CBETA

12. Peakuus nmepenauu
BO30YKIIEHUSI, IPUBOMAIIAS K HAKAUKe
nazepuoro nepexoga B CO».-No-He nazepe,

e+ CO,— e+ CO*

No* + CO, — Np + CO*

He* + CO, — He + CO*

3aMKCHIBACTCS CIASIYIOIINM 00pa3oMm: C*+02 — CO*
13. Tumn nazepuoro nepexona B CO; AJIEKTPOHHBIN
nasepe: KoJIeOaTeIbHO-BpAIATeIbHBIH
Mexny ypoBHsiMu CTC

(CBEepXTOHKO# CTPYKTYpHI aTOMa)

mexay ypoBassMu TC (ToHKOM
CTPYKTYpBI aTOMa)

14. Tun na3zepHoro nepexoaa B He-
Ne nazepe:

AJIEKTPOHHBIN

KoJ1e0aTeIbHO-BpaIIaTeIbHBIN

Mexny ypoBHsimu CTC
(CBEepXTOHKO# CTPYKTYpBHI aTOMa)

mexay ypoBasiMu TC (ToHKOM
CTPYKTYpBI aTOMa)

15. Py6uuoBsiii (Al,03:Cr'*) nasep
paboTaer 1o cieayroIei cxeme:

2-X ypOBHEBOM

3-X ypOBHEBOI
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4-X ypOBHEBOM

5-U YpOBHEBOM

16. Heommmossrii (MAT:Nd®")
nazep paboTaer 1o CIAeayIoNIeH cxeme:

2-X ypOBHEBOM

3-X ypOBHEBOU

4-X ypOBHEBOM

5-u ypoBHEBOM

17.Ecnu 0603HaunTh yepes AEg,
AE3, u AET IMpUHY BaJICHTHOM 30HBI,
3aMpeeHHON 30Hbl U 30HbI TPOBOAUMOCTH
MTOJTYITPOBOAHMKA COOTBETCTBEHHO, TO
4acTOTa U3JIYYEHHS OJYIPOBOJIHUKOBOIO
naszepa Oyfer:

Vs~ AEB/ h

Vs~ AEH/ h

Vs~ AE3/ h

Vs~ (AE]T" AEB)/h

18. JInmuHa BOJIHBI A H3Ty4EHUS, A=2,12MKM
IIOJIy4YEHHOTO ITPU OTHOKPATHOM Y BOCHUH 4=1,06mMKM
ocHoBHoi1 yactotsl UAT: No* —nasepa 7=0,53MKM
(4=1,06mKM™m) paBHa: 0,265MKkM

19. B mranapHOM BOJIHOBOJIE E, H,,H,
BOJIHOBOJIHBIN CJIOW OTpaHUYEH BJIOJIb H EE
ocH X U umeeT Tonmunay h. Jlns TE - v
MOJIBI TOTO BOJHOBO/IA OTJIUYHBI OT HYJIS E, EiH,
KOMITIOHEHTHI H v H,,E,

20.B nmmanapHOM BOJTHOBOJIE E, H,,H,
BOJIHOBOJIHBIN CJIOW OTpaHUYEH BJIOJIb H EE
ocH X U umeeT Tonmuny h. Jlns TM — v
MOJIBI TOTO BOJTHOBO/A OTJIUYHBI OT HYJIS E, EiH,
KOMITOHEHTEI H,,H,,E,

14.1.2. Dx3amMeHaAIMOHHBbIE BOMPOCHI

[punnun ycunenus SMU.

VYpaBuenust Maxkcsesuia B nuddeperiuanbHoi popme. MarepuaabHble YpaBHEHHS.
OpHOMEpHOE BOJTHOBOE ypaBHEHUE. [ImocKkue CKatsipHbIe BOTHBI. [ apMOHHYECKHE BOJIHEI.
[Tnockast BOJTHA, pacpOCTPAHSIOIIASCS B TPOU3BOIIEHOM HAIPaBIICHHH.

OM 1U10CKME BOJHEL.
[Tonspu3arus IIOCKUX BOJIH.

3akoH coxpaHeHus 3Hepruu. Bekrop IloiiHTHHra.

BonnoBo# makert. [')pyrninoBasi CKOPOCTb.
[IpencraBnennst PyHKIMU cocTosiHUS. BekTop cocrosiHust. COBEKTOpP COCTOSIHHUS.

Omneparopsl B TPOU3BOILHOM IPEICTABICHUU.

Omnpenenenue cpeqaux BenuauH. OnpeaeieHre TOYHOTO pelieHus (PU3NIecKoi BETNYMHBI.
YucTteiii ancamO1b. CMenanHbIi aHcaMOJb. MaTpuiia mioTHOCTH.

CaoiicTBa MaTpHIlbl IVIOTHOCTH.

YPaBHeHI/IH ABVKCHUSA JJII MaTPHUIIbI IINIOTHOCTH.

TepMOCTaTHpOBaHHBIﬁ aHcamOJIb B COCTOSIHUU TCPMOAUHAMHUYCCKOI'O PAaBHOBCCHUA.

OnucaHue penakcalui.

OO1ee ypaBHEHUE JIJIs1 MATPUIIBI TTIOTHOCTH.

JIByxypoBHEBasi cucTeMa aroMOB BO BHelIHeM Imojie. OcHOBHbIE YypaBHEHHS. BeposTHocTH

WHAYLUHUPOBAHHBIX MEPEXO0B.

JByXypoBHEBasi cHCTEMa aTOMOB BO BHEIIHEM mnoJjie. AHanu3 ypaBHeHui. Kpuas Jlopenna.
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Cnaboe mroire. CUIbHOE MHOJIE.
CrnoHTaHHbBIE TEPEXOIBI.

14.1.3. TeMbl KOHTPOJIBHBIX PadoT
®usnyecKkre MPUHLKIBI UHTETPAIbHOM ONTONIEKTPOHUKU M BOJOKOHHOM ONTHUKH. Ilnanaphsle
BOJTHOBOIBI. OOIIIME BOTIPOCHI TOCTPOCHMS JT1a3epoB. TBepaoTenbHBIC Ja3ephl. ['a3oBbie nma3epsl. [IpuHImn
KBAaHTOBOTO  YCHJICHMSI JJIGKTPOMAarHUTHBIX BOJH. OmnucaHue 3JIEKTPOMAarHUTHOTO  M3JIy4YEHUs
ONTHYECKOTO Auamna3zoHa. OnrcaHue KBaHTOBBIX aHCAMOJICH W TIPOLIECCOB pellakcanuu. B3anmoneiicTeue
3JIEKTPOMAarHUTHOTO U3TY4YE€HHUS C BELIECTBOM.

14.1.4. Tembl ONIPOCOB HA 3aHATHAX
VpaBuenust MakcBesia. [lmockue cBeToBbIE BOJNHBI B Oe3rpaHUYHBIX cpenmax. OmucaHue
KBAaHTOBBIX aHCAMOJIEH U IPOIECCOB PETaKCAIIHH.
B3anmopeiicTBre 3IEeKTPOMAarHUTHOTO U3IYYEHHUSI C BEIIECTBOM.
OnTuueckue pe3oHaToOpbl. XapaKTEPUCTHKHU JIA3€pPHOTO H3JIyYEHHUs. YIIMPEHHUE CIEKTPaJIbHBIX
nvuHui. TBepaoTeNbHBIE JTa3ephl. ['a30BbIe U MOJYITPOBOIHUKOBBIE JIA3€PHI.
HnaHaprle OIITUYCCKHUEC BOJITHOBOIbI

14.1.5. Bonpocbl Ha caMONIOATOTOBKY

BonHOBOgHOE pacnpocTpaHEHHE CBETa B JMAJIEKTPUYECKHX CTPYKTypax, HMPU3MEHHBIA BBOJ
U3JIy4yeHUs, MJaHapHbIE JIMH3BI, 3JIEKTPOONTHYECKAs M aKyCTOONTHYECKas MOAYIALMS, MHTETpalbHbIE
(dhoTonprUEeMHBIE YCTPOMCTBA.

DNEeKTpOMarHuTHasi TEOpUs TJIAaHAPHBIX BOJHOBOJOB. BOJIHOBBIE YPAaBHEHHUS JJIs IUICHOYHBIX U
IPAaIUEHTHBIX CTPYKTYP.

Tunbl NOJI0CKOBBIX BOJTHOBO/IOB ¥ TEXHOJIOTUSI U3TOTOBJICHUS.

AKYCTOONTHYECKHE MOIYISATOPHI U A€(PIEKTOPHI.

CucreMbl HaKauKy TBEPAOTENbHBIX JIA3€POB.

JKuakocTHbIE 1a3ephbl HA PaCTBOpPaX OPraHUYECKUX KpacUTEeIeH.

PacnpocTpaneHue BOJIHOBBIX IIAKETOB. [ pymmmoBast CKOPOCTb.

14.1.6. Tembl J1a60paTOPHBIX PadoOT
HccnenoBanre OCHOBHBIX MTapaMETPOB MOIYIIPOBOTHUKOBOTO JIa3epa
HccnenoBanne xapakTepUCTHK HHKEKIIMOHHOTO TIOTYITPOBOIHUKOBOTO J1a3epa
HccnenoBanne XapakTepUCTUK M3ITyUEHUS TeINH-HEOHOBOTO Jia3epa

14.2. TpeGoBaHuS K OLIEHOYHBIM MATEpPHAJIAM JIJIsl JIMI[ C OTPAHMYEHHBIMU BO3MOKHOCTSMH
310POBbsI U HHBAJIN/I0B
Jns 5y ¢ OrpaHUYEHHBIMH  BO3MOXKHOCTSIMH  370POBbS. U HMHBAJIHUJIOB MPEAYCMOTPEHBI
JOTIOJTHUTEIHHBIC OIEHOYHBIE MaTepuabl, IEPEUCHb KOTOPBIX YKa3aH B Tabmuie 14.
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Ta6Jmua 14 —ILOHOHHI/ITGHBHBIG MaTtepuajibl OUCHUBAHUA JId JIUL C OTPAaHUYCHHBIMHA BO3MOKHOCTAMUA

3I0POBbSI M HHBAJIUIOB

Kareropun
00yJarommxcs

Buasl 1OIMOIHUTEIILHBIX OLICHOYHEBIX
MaTepuaoB

@OopMBbI KOHTPOJIS U OLEHKHU
PE3YJIBTAaTOB O0YUYCHUS

C HapymeHusaMu
cryxa

TecTpl, MUCEMEHHBIE CAMOCTOSITEIILHBIE
paboThl, BOMPOCHI K 3a4eTY,
KOHTPOJIbHBIE PaOOTHI

[IpenmyiieCTBEHHO MUCbMEHHAs
IIpOBEpPKa

C HapymeHusaMu
3peHHUs

CobecenoBaHue 1O BOIIPOCAM K 3a4eTy,
OIIpOC IO TEPMUHAM

ITpeuMyIIeCTBEHHO YCTHAs IIPOBEPKa
(MHAMBHIYATBHO)

C HapyumieHusIMU
OIIOPHO-
JIBUTATEIBHOTO
ammapara

Pemienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PabOTHI, MTICHMECHHBIE
CaMOCTOSITeNIbHbIE pabOThI, BOIIPOCHI K
3a4eTy

[IpeuMy1iecTBEHHO AUCTAHIIUMOHHBIMHU
METOIAMU

C orpaHvyYeHUsIMU TIO
00ILIEMETUITNHCKAM
IMOKA3aHUSIM

TGCTBI, IINCBbMCHHBIC CaMOCTOATCIIBHBIC
paboThI, BOIPOCHI K 3a4E€TY,
KOHTPOJIbHBIC paGOTBI, YCTHBIC OTBCThBI

[IpenMy1ieCTBEHHO IIPOBEPKA
METOAAMH UCXOIS U3 COCTOSTHUSA
o0y4arolerocss Ha MOMEHT IIPOBEPKU

14.3. MeToauuyeckne peKoOMeHAAlMH M0 OL[eHOYHBIM MaTepHAJIaM [JIsl JTUL ¢ OTPAHHYEHHbIMU
BO3MOKHOCTSIMM 30POBbSI H HHBAJIH/I0B

Jns nun ¢ OrpaHMYCHHBIMH BO3MOXKHOCTSIMU 3/I0pPOBbSI W HMHBAJHMJIOB MPEIyCMaTpPHBAETCS
nocTymnHas popma MPeAoCTaBICHNUS 3aJaHUH OI[EHOYHBIX CPEJCTB, & UMEHHO:

- B Tie4aTHou (hopme;

- B TIe4aTHOW (hopMe ¢ yBETHMUEHHBIM MIpUdTOM,;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA,;

- METOJIOM YTEHHS aCCUCTEHTOM 33/1aHUS BCIYX;

- NpeAO0CTaBICHUE 3a/IaHUs C UCTIONIB30BAaHUEM CYPJIOTIEPEBO/IA.

JIunam ¢ OrpaHMYCHHBIMH BO3MOXKHOCTSMH 370POBbS W WHBAJHJAM YBEIMYMBACTCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJIBbHBIE BOMPOCHL. [l Takux oOy4aromuxcsi HpeaycMaTpUBaeTCs
nocTymnHas popma MpeaoCTaBICHUS OTBETOB Ha 3aaHUs, 8 UMEHHO:

- MUChMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTEHTA,

- IPEACTaBICHNUE OTBETOB YCTHO.

[Iponienypa oreHHBaHUS pe3ylbTaToB OOYYEHHs JIML C OTPAHUYCHHBIMH BO3MOXKHOCTSMHU
370POBBSI ¥ MHBAJIWAOB 10 AWCIMIUIMHE MPEIycCMaTpUBaeT IMpeAocTaBieHne MH(opMmaruu B ¢GopMmax,
alanTHPOBAHHBIX K OTPAaHMYCHUSM UX 37I0POBbsS M BOCHPUATHS HH(DOpMAIIHH:

JL1st M1 ¢ HApYIIeHUsIMH 3PeHus

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA,;

- B IIe4aTHOW (hopMe YBETUUEHHBIM HIPHUPTOM.

JL1s1 M1 ¢ HApYIIeHUsIMH cJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA,;

- B TieyaTHOM (opme.

J1s UL ¢ HapylIeHUsIMH OTIOPHO-ABUTaTeILHOIO aNnapara:

- B ()opMe MEKTPOHHOTO JIOKYMEHTA,;

- B Ie4aTHOU (hopme.

[lpn HeoOXOOMMOCTH JUIS JIMI] C OTPAaHWYECHHBIMH BO3MOXKHOCTSMH 3[0POBbSI W HHBAJINIOB
Ipolielypa OLICHUBAHUS PE3yNbTaToOB 00yYeHHUS MOXKET IPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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