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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
[{enp MUCHUIUIMHBI COCTOUT B (DOPMHUPOBAHUHU Y CTYICHTOB MPEJACTABICHUN O (PyHIaMEHTaIbHbIX
OCHOBaxX KBaHTOBOM M OINTHYECKOM DSIEKTPOHUKHU, KOTOpas SBISETCA BaXKHBIM KOMIIOHEHTOM
npodeCcCHOHaIBHOTO OJI0Ka TIMOATOTOBKM OaKaJaBpOB 110 HANPABJICHHIO'KBAHTOBAas W ONTHYECKas
ANEKTPOHUKA".

1.2. 3agaum IMCHUIIITHHBI
—  H3y4YEHHUE U OCBOCHHE CTYJIECHTAMHU COBPEMEHHBIX IOJIXOJ0B M METOJOB, UCIOJIb3YEMBbIX IS
aHaJIM3a U OMMCAHUS SBJICHUN KBAHTOBOU U ONITHYECKOU JIICKTPOHHKHY;
—  u3yudeHue 0a30BBIX MPUHIIMIIOB KBAHTOBOW U ONITUYECKON AIIEKTPOHUKH,
— H3y4YCHUE OCHOBHBIX MPHUHIUIIOB MOCTPOCHHUS M peaJu3allMi YCTPOMCTB KBAHTOBOM U
ONTUYECKOW AIIEKTPOHUKH, PACCMOTPEHHE MPUMEPOB KOHKPETHBIX YCTPOMCTB, TEXHOJIOTHYECKUX
MOIXOI0B K MX M3TOTOBJICHUIO M HCTIOJIb30BAHUIO B TEXHOJIOTHYCCKUX TTPHIIOKCHHSIX.

2. Mecro nucuuiuiaiabl B cTpykrype OITOII

Hucnunmuna «KBanToBas u ontudeckas snekTponukay (b1.5.20) otHocuTes k 6ioky 1 (6a3oBast
4acTh).

[IpeamecTByOMUMU  TUCHHUIUIMHAMY, (QOPMHUPYIOUIMMHA  Ha4ajdbHbIE 3HAHUS, SIBISIFOTCS:
Maremaruka, MeTopl aHaJIM3a U KOHTPOJIS HAHOCTPYKTYPUPOBAHHHBIX MATEPHAIIOB M CUCTEM, MeTobI
MaremMarndeckoi pusuku, Ousmka.

[ToceayromuMu AUCIUILTHHAMHE SBISTIOTCS: OCHOBBI ONITOAICKTPOHHUKH.

3. TpeOoBanus K pe3yJibTaTaM OCBOCHUS AUCHHILINHBI

[Iponiecc n3yyeHus QUCUUILIMHBI HAPaBJieH Ha (GOPMHUPOBAHUE CIEIYIOIINX KOMITETCHIINI:

— OIIK-5 crnocoGHOCTBIO HCHONb30BaTh OCHOBHBIE IMPHEMbl OOpAaOOTKM M IpeiCTaBICHUS
JKCIEPUMEHTAJIbHBIX IaHHBIX;

— TIK-2 cnocoOHOCTBIO apryMEHTHPOBAaHHO BBIOMpAaTh M PEANNM30BBIBATH Ha MPAKTUKE
3pPEKTUBHYIO METOANKY SKCIEPUMEHTAILHOTO UCCIICIOBAHNS TTApAaMETPOB U XapaKTEPUCTUK PUOOPOB,
CXeM, YCTPOMCTB M YCTAaHOBOK 3JEKTPOHMKM M HAHOIEKTPOHUKH PA3JIMYHOIO (YHKIHOHAIBHOIO
Ha3HA4YEHUS;

B pe3ynbrare nzyueHus TUCHMITIMHBI 00yYaroIUACs TOJKEH:

— 3Harb (pyHIaMEHTalbHbIE MPUHLHUIBI KBAaHTOBOM M ONTHUYECKON 3JEKTPOHUKH; OCHOBHBIE
JUHEIHbIE U HEIMHEWHbIE SIBICHUS KBAHTOBOM M ONTHUYECKOW SJIEKTPOHUKUM M METOJIbl UX ONHCAHUS;
MPUHIUIBI PYHKIIMOHUPOBAHUS KBAHTOBBIX M ONTOJIEKTPOHHBIX MPHUOOPOB U CHCTEM

— yMeThb INPUMEHSATh MaTeMaTU4YEeCKUE METOJbl, (PU3NUYECKUE 3aKOHbl M BBIUHCIUTEIbHYIO
TEXHHMKY JJIsl pelIeHMs] MPaKTHUYEeCKUX 3ajay; MPOBOAMTH M3MEpeHMs, 00padaThiBaTh M MPEJCTaBISThH
pE3yNbTaThI;

— BJaJeThb COBPEMEHHBIMM NOAXOJAaMH W METOJaMHU aHaju3a M ONMCAHMS JIMHEWHBIX U
HEJIMHEWHBIX 23((HEKTOB KBAHTOBON U ONTHYECKOM IEKTPOHUKH.

4. O0beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThI
OO0mass TpyAOE€MKOCTh IHUCUUIUIMHBI cocTaBisieT 4.0 3aueTHBIX €IUHUIBI M IpE/ICTaBlIeHa B
tabmuue 4.1.
Tabnuna 4.1 — Tpy1oeMKOCTh AUCITUTUTMHBI

Bunbt yueOHOI nesTenbHOCTH Bcero gacos CemecTpsl

7 cemecTp
AynuTopHble 3aHATH (BCETO) 66 66
Jlexnun 36 36
[IpakTnueckue 3aHATHS 18 18
JlaGopatopHbie pabOTHI 12 12
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W3 HuX B MHTEpaKTUBHOU (popme 22 22
CamocrosiTenbpHast paboTa (Bcero) 42 42
[ToAroToBKa K KOHTPOJIBEHBIM paboTam

OdopmieHre 0TYETOB IO JIA0OPATOPHEIM padboTam 8

[IpopaboTka IeKIMOHHOTO Marepuata 16 16
[TonroroBka K MpakKTUYECKUM 3aHATUSAM, CEMUHApaM 12 12
Bcero (6e3 sx3amena) 108 108
[ToaroroBka u cada sK3aMeHa 36 36
OO6miast Tpy10€MKOCTb, U 144 144
3aueTHble EauHuIe: 4.0 4.0

5. Conep:xanue TUCHMILIHHBI

5.1. Pa3nenanl AMCHHUILIMHBI X BUABLI 3aHATHNA
Paznensl AMCHMITUHBI U BUABI 3aHATUHN pUBEICHBI B Tabmuie 5.1.
Tabnuna 5.1 — Pasgensl IUCHUIIMHEBL U BUABI 3aHATHA

Ha3spanus pa3iesioB JUCHUILIMHEL 2 SrEd 8 i08&d SRS mC8r2=38 =
7 cemecTp
1 Onucanue KBaHTOBBIX aHCaMOJIeH 14 8 0 14 36  OIIK-5, TIK-2
2 O0mIre BOPOCH MMOCTPOCHUS J1a3ePOB 14 6 4 14 38  OIIK-5, TIK-2
3 DieMeHTBl ONTOAIEKTPOHUKHU 8 4 8 14 34  OIIK-5,TIK-2
Hroro 3a cemectp 36 18 12 42 108
Hroro 36 18 12 42 108

5.2. Conep:xkanue pa3aesioB M CHUIINHBI (110 JEKIUSIM)
CopeprkaHue pa3eioB JUCHUILIMH (TI0 JIEKIMAM) MPUBEICHO B TadauIe 5.2.
Tabnuua 5.2 — Coneprkanue pas3ieiaoB JUCIUILINH (10 JIEKIHIM)

f o]
HazBanus pa3znenos CozeprkaHue pasaesnoB TUCIHUILINEGI (110 nekmuam) 3 £ 8. = & >
7 cemecTp
1 Onucanue kBanToBbIX  [IpuHIMIBI ycuseHus cBeTa. ONMucaHue KBAHTOBBIX 14 OIIK-5,
aHcamonei aHcamOJeil B COCTOSIHUM TEIIOBOTO PaBHOBECHS U B [1K-2
npolecce penakcanuu. Marpuia mioTHOCTH.
banaHcHbBIE ypaBHEHUS.
Hroro 14
2 OGmIre BONpOCHI DneMeHTapHas Teopus pe30HaTopoB. CeneKkuus MOJI. 14 OIIK-5,
MMOCTPOEHHUS JTa3EPOB PacxomumocTs myuka KorepeHTHOCTh, OHHOPOAHOE U IK-2
HEOJHOpOAHOE ymupeHne CeKTpaabHOW JTMHHUH.
TBepnorenbHbIi na3ep. Pesxxumbl paboTel. ["a30BbIit
naszep
Hroro 14
3 DiaeMeHThBI [LimanapHble ONITUYECKUE BOJHOBOIBI. 8 OIIK-5,
OITONIEKTPOHUKHU Knaccudukanus onTudeckux BOJTHOBOJOB. [K-2
D¢ dexTuBHas TommuHa BoiHOBOA. [TonockoBbie
BOJIHOBOJIBI.
Uroro 8
Hroro 3a cemectp 36
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5.3. Pazpeqbl AMCHUILUIMHBI U MEKINCHUIIMHAPHBbIE CBSI3U € 00eceYMBAKIIMMU (MPeabIAYIIMMHU)
U o0ecnieynBaeMbIMU (IMOCTEAYIOIIMMH) JUCHUUILIHHAMHA
Paznmensl MUCIUTUIMHBI U MEXIUCUUIITMHAPHBIC CBSI3U ¢ 00SCIICUYUBAIONTUME (TIPEIBITYITIMHI) U
obecrieunBaeMbIMU (TIOCJIETYIONTUMH ) TUCITUTUIMHAMHY TPECTaBICHBI B TabuIe 5.3.
Tabnuua 5.3 — Paznesnbl IUCHUIUIMHBI M MEXAUCLIUIIIIMHAPHBIE CBA3H

Ne paznenoB qaHHOW TUCHIMIUIMHBL, IS
KOTOPBIX HEOOXOMMO U3yUeHUE

HayMeHOBaHME JUCIUILIMH o0ecrneurBaroInX U 00ecrneunBaeMbIX
JUCIUATUTHH
1 2 3
[IpenmecTByIomme AUCHUTUINHBI
1 Maremaruka + + +
2 MeTtozpl aHaJIM3a U KOHTPOJIS + N
HaHOCTPYKTYPHUPOBAaHHHBIX MaTe€pUaioB U CUCTEM
3 Meroasl MaTeMaTHueCKON (PU3NKU +
4 ®dusuka + + +
[Tocnenyromue TUCHUITIMHbI
1 OCHOBBI ONTO3NEKTPOHUKHU + +

5.4. CooTBeTcTBHE KOMIIETEeHUMH, opMHUPYeMbIX IPH W3YYEeHUH TMCUMILIUHBI, 1 BUI0B 3aHATHIA
CooTBeTcTBUE KOMIETCHUUN, (HOPMUPYEMBIX MPH U3YyYEHUU IUCIHUILTUHBL, U BHUIOB 3aHATUI
IIpeJICTaBlIeHO B Tabnuue 5.4.
Tabmuua 5.4 — CooTBeTCTBHE KOMIETCHUUH, (GOPMUPYEMBIX NpPU HM3YYCHHH JUCUUIUIMHBI, U BHUJIOB
3aHATUN

Bune! 3ausatuii
@OopMBI KOHTPOJIA

Komme
TEHLU
n

<SS - . <SS - S < .
E &8 2w & O = awv

@)

=

A

ol

+J1e
K

+ + + KonrtposnpHas padora,
Ox3ameH, Koncnekr
CaMOITOATOTOBKH, 3aIuTa
otueta, [IpoBepka
KOHTPOJIBHBIX pabot, OTuer
1o JiaboparopHoi padoTe,
Omnpoc Ha 3ansaTHsX, Tect

ITK-2 + + + + KonTpomnpHnas padora,
Ok3ameH, Koncnekr
CaMOITOATOTOBKH, 3aIuTa
oryera, [IpoBepka
KOHTPOJIBHBIX pabot, OTuer
no naboparopHoii pabote,
Omnpoc Ha 3aHsaTHX, Tect

6. UnTepakTuBHBIE MeTOABI U (OPMBI OPraHU3ALUHN 00yUYCHH S
TexHOMOruM NHTEPAKTUBHOTO O0YUSHHSI ITPH pa3HbIX (hopMax 3aHATUN NMpuBeneHbI B Tabnure 6.1.
Tabnuua 6.1 — TeXHOIOTMM UHTEPAKTUBHOTO 00yUYEeHHsI IPU pPa3HbIX (PopMax 3aHATHI

HNHurepakTuBHBIE HNurepakr
HNHTepakTuBHBIE
Meronpl nabopaTopHBIC 3aHATUS,  WBHBIC Bcero, u
MIPAaKTUYECKUE 3aHATHS, U
q JEKLUH, 4
7 cemecTp
[Ipe3enTanuu c 10 10
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VICTIOJTb30BaHHEM
CJIaliIOB C 00CYXKACHUEM

Pemenune cutyaninoHHBIX 4 2 6
3amad
ITonckoBBIII METOT 2
Pabora B KomMaH/e 2
Uroro 3a cemectp: 4 12 22
Htoro 4 12 22
7. JJaGopaTtopHbie padoThI
HaunmenoBanue naboparopHbIX padoT npuBeneHo B Tabmuue 7.1.
Tabnuna 7.1 — HaumeHoBaHue 1ab0paTOpHBIX padoT
f o]
Ha3zBanus pa3zzienos HaunmenoBaHue 1a00paTOpHBIX pabOT SEZQ. =% e
7 cemecTp
2 Oo61ue BOonpochl UccnenoBanrie OCHOBHBIX MTapaMETPOB 4 OIIK-5,
MMOCTPOEHHS JTa3EPOB MOJTYIIPOBOAHUKOBOTO JIa3epa [K-2
Hroro
3 DnemeHTbI [TonynmpOBOJHUKOBBIE IE€TEKTOPBI ONITUYECKOTO 4 OIIK-5,
OTNTORIEKTPOHUKH U3ITy4eHUs [K-2
OmnpeneneHne MNEKTPOONTHISCKIX TapaMeTPOB 4
AHU3OTPOMHBIX KPUCTAJIIOB.
Hroro 8
Hroro 3a cemecTp 12

8. IIpakTHyeckue 3aHATUA (CEMUHAPDHI)
HanmeHoBaHME MPAKTUUECKUX 3aHATUH (CEMUHApPOB) MpHUBEAEHO B Tadmuue 8.1.
Tabnuua 8.1 — HaumeHoBaHNE IPAaKTUYECKUX 3aHATUI (CEMUHAPOB)

) f o]
HazBanus pasnenos HauMeHOBaHHE MPAKTHIECKHX 3aHsTHiT (ceMuHapoB) ; S 5 2, = & >
7 cemecTp
1 Onncanue kBaHTOBBIX  YpaBHeHUs MakcBeinia. [Imockue cBeToBbIE BOJIHBI B 8 OIIK-5,
aHcamoneit Oe3rpaHnyHbIX cpenax. OnrucaHue KBaHTOBBIX [1K-2
aHcam0Oeil u mporeccoB
penakcanyu. BzauMoneicTere 3MeKTpOMarHuTHOTO
U3ITy4EHUS C BELECTBOM
Hroro
2 O6uiue BONpocCsl OnTHueckue pe3oHaTopbl. XapaKTepUCTUKU 6 OIIK-5,
IIOCTPOEHHUS JIa3epOB Ja3€pPHOT0 U3Iy4eHUsl. TBEpAOTENBHBIE JIa3€Phl. [1K-2
I"a3oBrbIe ma3epsl.
Hroro
3 DaeMeHThI [ImanapHbIe ONTUYECKHUE BOJHOBOBI. DJIE€MEHTAPHAS 4 OIIK-5,
ONTORIEKTPOHUKH TEOpUsl BOIHOBOJIOB. [K-2
Hroro 4
Hroro 3a cemectp 18

9. CamocrosiTesibHas pabdora
Bunasl camocrosiTenbHOI paboThl, TPYAOEMKOCTh U (POPMUpPYEMbIE KOMIIETEHIIMH MPEICTaBICHbI B
tabnuue 9.1.
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Tabnuma 9.1 — Busbl caMocToATeNbHOM paboThl, TPYIOEMKOCTh B (POpMUpPYEMbIe KOMIIETEHIH
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Bunsl camoctosTenbhoii X £ 4 2 % E
Hasganus pasnenos g 23 5 & = z @opMBbI KOHTPOJIA
paboThI ~ o & 5 5 =
7 cemecTp
1 Onucanue kBauToBeIX | I[loaroroBka k 6 OIIK-5, 3amura otuera, KoHCIIEKT
aHcamoJeit MPAKTHYECKUM 3aHATHIM, [1K-2 CaMOIIOITOTOBKH,
ceMuHapaMm KontposnpHas padora,
[IpopaboTka IeKIMOHHOTO 6 (O)npoc Ha 3agﬂmﬂx, .
Marepraa TYET 10 JIA00PATOPHOI
pabore, [IpoBepka
Hozroroska k 2 KOHTPOJIbHBIX pabor, Tecr,
KOHTPOJIbHBIM paboTam JK3aMen
Hroro 14
2 Oobmume BOonmpochl IMoaroroBka k 4 OIIK-5, 3amuTa otueTa, KoHcmekr
MOCTPOCHHUS JIa3epOB MPAKTHYCCKUM 3aHATHIM, [1K-2 CaMOIIOITOTOBKH,
ceMuHapam KonrtponwHhas pabora,
MPOC HA 3aHATUSIX
[IpopaboTka JIEeKIIMOHHOTO 4 (O) poc Ha 3a 5 >
Marepuaa TYET M0 J1abopaTopHOit
pabore, [IpoBepka
Odopmirenne 0TYETOB 110 4 KOHTPOJIBHBIX pabdoT, Tecr,
1ab0paTopHBIM paboTam JK3aMeH
IToaroroBka k 2
KOHTPOJIbHBIM paboTam
Hroro 14
3 DneMeHThI IToaroroBka k 2 OIIK-5, Koncnekr
OTNTORIEKTPOHUKH MPAKTHUECKUM 3aHATHIM, [1K-2 CaMOIIOATOTOBKH,
ceMuHapam KonrtposnpHas pabora,
[IpopaboTKa JIEKITMOHHOTO 6 (O)npoc Ha 3agHTHﬂX’ .
TYET 1 TOPHOM
Marepuala CT 10 JIabOPATOPHO
pabore, [IpoBepka
Odopmitenne 0T4eTOB M0 4 KOHTPOJIBHBIX padot, Tecr,
nabopaTopHBIM paboTam JK3aMeH
[ToaroroBka x 2
KOHTPOJBHBIM paboTam
Hroro 14
Hroro 3a cemectp 42
[TonroToBka u caaya 36 DKk3amMeH
JK3aMeHa
Hroro 78




10. KypcoBoii npoexkT / KypcoBasi padora
He npenycmorpeno PVYII.

11. PeiiTuHrOBasi cucTeMa JJIsl OLEHKH YCIIeBaeMOCTH 00y4YaroIIMXcst

11.1. baajbHbIe OLEHKH JJISI 3JIeMEHTOB KOHTPOJIS
Tabmuna 11.1 — bayuibHBIC OIIEHKH JIJIS1 SJIEMEHTOB KOHTPOJIS

. N MaxkcuMasibHBII
. MakcumanbHbIN MakcumanbHbIN
OneMeHTh! yueOHOU 0asu1 3a nepuoa Bcero 3a
6amt Ha 1-yto KT ¢ Gamn 3a nepuon
JESITETbHOCTH mexnay 2KT u na cemMecTp
Hayana ceMectpa Mexay 1KT u 2KT
KOHEI[ CeMecTpa
7 cemecTp
Koncnekr 8 8 4 20
CaMOIOATOTOBKH
Kontponbhas pabota 5 5 10
Ornpoc Ha 3aHATHAX 3 6 1 10
Otuet no nabopaTopHOii 10 10 20
pabore
Tect 10 10
Hroro makcumym 3a 26 39 5 70
nepuoa
DK3aMeH 30
Hapacratommm urorom 26 65 70 100
11.2. Tlepecyer 6a/1710B B OLEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT 60aIOB B OLIEHKH 32 KOHTPOJIBHBIC TOUKH ITPE/ICTaBICH B Tabmuie 11.2.
Tabnuna 11.2 — Ilepecuer 0anioB B OLIGHKH 32 KOHTPOJIbHBIE TOUKU
baynel Ha 1aTy KOHTPOIBHOM TOYKHU Onenka
>90% ot MakcuMaabHOU cyMMbI OamioB Ha nary KT 5)
Ot 70% 1o 89% ot MakcuManabHON cymMMbl OansoB Ha jnary KT 4
Ot 60% 10 69% OT MakCUMaIbHOK CyMMBI OaiioB Ha nary KT 3
< 60% ot MakcuManbHON cyMMBbI O6astoB Ha aaty KT 2

11.3. Ilepecuet cymMMbl 02/1710B B TPAAUIIMOHHYI0 M MEKTYHAPOIHYIO OLIEHKY
[Tepecuer cymmbl 0aIoB B TPAJULMOHHYIO M MEXYHApPOIHYIO OLICHKY IPEICTaBJIEH B TaOIuIe
11.3.

Tabnuua 11.3 — [lepecuer cymMBbl OalIoB B TPAAUIIMOHHYIO U MEXKIYHAPOIHYIO OLIEHKY

Hrorosas cymma 0asios,
Onenka (I'OC) YUUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTuyHO) (3a4TEHO) 90 - 100 A (OTAMYHO)
85-89 B (ouens xoporo)

4 (xoporo) (3a4TeHO) 75-84 C (xoporto)
70-74
65 - 60 D (ynoBneTBopUTEIHHO)

3 (YIOBIETBOPUTEIHHO) (3aUTEHO) 60 - 64 E (HocpeicTaeHHo)
2 (HeyOBJIETBOPUTEIHHO) (HE Huxe 60 6annos F (HeynoBneTBOpUTENBHO)
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3a4TEHO)

12. YuyeOHO-MeTOAMYeCKOE U MH(OPMAIITHOHHOE O0ecnieyeHrue TUCHUIINHBI

12.1. OcHoBHas aUTEpaTypa

1. KBaHTOBas u onTuyeckas MEeKTpoHHKa : yueOHoe mocodue / A. C. lllanrun ; denepaibHOE
areHTCTBO MO oO0Opa3oBaHMI0, TOMCKHII TOCYIapCTBEHHBI YHHBEPCUTET CHCTEM YIPaBICHHUS U
panuosnexktponuku, Kadenpa ¢usmueckoit snekrponuku. - Tomck : TYCVYP, 2008. - 112 c. : wi. -
bubnuorp.: c. 112. - (Hannuue B 6nbmmorexke TYCVYP - 49 5k3.)

2. KganTtoBas u ontuueckas snekTponuka [Tekcr] : yueOnuk mans By3oB / A. H. [Tuxtun. - M. :
Abpuc, 2012. - 656 ¢ : mi. - bubmuorp.: ¢. 652-653. - ISBN 978-5-4372-0004-9 (manuuue B OubIMOTEKE
TYCYP - 42 5k3.)

3. BBenmenue B KBaHTOBYIO M ONTHYECKYIO DJIEKTPOHUKY: YueOHOoe mocobue / bamkupos A. U.,
[Manmapos C. M. - 2012. 98 c¢. [DnekrpoHHbIi pecypc] - Pexum  gocryma:
http://edu.tusur.ru/publications/1578 (mara o6pamenus: 02.07.2018).

12.2. lonoiHuTEILHAS IUTEPATypa

1. MaupimeB B.A. OcHOBBI KBaHTOBOW 3JIEKTPOHUKU M JIa3€PHOM TEXHUKH: YdueOHOE mocodue
11 By30B. — M.: Beiciias mikona, 2005. - 542 c. (nanuune B 6ubnuorexke TYCVYP - 39 3k3.)

2. Bepemarun M.K., Kocsuenko JI.A., Kokun C.M. BBeneHune B ONTOIEKTPOHUKY: Y4eOHOE
rmocodue s By30B, - M.: Beicmas mkoina, 1991. — 191 c¢. (manugue B 6ubmuoreke TYCVYP - 52 3k3.)

3. KganroBas m onTHueckas 31eKTpoHuKa: YuebHoe nocobue / [anruna JI. K. - 2012. 303 c.
[DnexTpoHHblii pecypc] - Pexum pgoctyma: http://edu.tusur.ru/publications/713 (mara oOparieHus:
02.07.2018).

12.3. YueOHO-MeTOOUYECKHE MOCOOUS

12.3.1. O0s3aTe/ibHbIe y4eOHO-MeTOANYeCKHE MOCOOU
1. HccnemoBaHume OCHOBHBIX MApaMETPOB MOJIYIMPOBOAHMKOBOTO Jazepa: Meronudeckue

yKa3zaHusi K JaboparopHoil pabore mia cryaeHToB HampaieHuit 210100.62 — DnekTpoHuka Hu
HaHOANIEKTpoHKKa, 222900.62 — HaHoTexHONOrMM W MHKpocUcTeMHas Texuuka / bamkupo A. WU.,
epbuna B. B. - 2014, 20 c. [DOnexrponHsli pecypc] - Pexum  pgocryma:

http://edu.tusur.ru/publications/3984 (nara oopamenwus: 02.07.2018).

2. I[lonynpoBOAHHMKOBBIE JIETEKTOPHI ONTHUYECKOTO W3Iy4YeHUs: MeEToquuecKue YKazaHusi K
nmabopaTtopHoOil pabore misi cTyneHToB HampasieHuid 210100.62 — DnekTpoHWKAa M HAHOIEKTPOHUKA,
222900.62 — HaHoTexHONOTUU M MUKpOCUCTeMHas TexHuka / bamkupos A. U., lllep6una B. B. - 2014.
17 c. [DnexTponnsiit pecypc]| - Pexxum noctyma: http://edu.tusur.ru/publications/3985 (mara obOpareHus:
02.07.2018).

3. OmpeneneHne MNEKTPOONTHICCKUX IMAPAMETPOB aHH30TPOIHBIX KPUCTAIUIOB: MeToqruecKne

yKazaHusi K JjaboparopHoil pabore misa cryneHTtoB HampaiaeHuidt 210100.62 — DnexkrpoHuka u
HaHOAIeKTpoHUKa, 222900.62 — HaHoTexHONOrMM M MHUKpocucTeMHas TexHuka / Bypumos H. W,
[Magmapos C. M. - 2014. 18 c¢. [OnekrpoHHbIi pecypc] - Pexum  gocryna:

http://edu.tusur.ru/publications/3986 (nara oopamenus: 02.07.2018).

4. KsaHTOBasgs W ONTHYECKas OSJIEKTPOHWKA: METONWYECKHE YKa3aHHS IO CaMOCTOSTEIbHOU
pabGote mns crygeHtoB HampasieHuid 210100.62 — DnekTpoHHMKa W HaHOANEKTpoHMKa, 222900.62 —
Hanorexnonoruu u mukpocuctemHuasi Texuuka / bamkupos A. U. - 2014. 20 c¢. [DnekTpoHHbIN pecypce] -
Pexum noctyna: http://edu.tusur.ru/publications/3988 (nara obpamenus: 02.07.2018).

5. KganToBas u onTudeckas MEKTPOHUKA: MeToandecKie yKa3aHusl K MPAKTUIECKUM 3aHITHSIM
mis  crygeHtoB  HampasineHui 210100.62 — DOnekTpoHuka W HaHORIEKTpoHMKa, 222900.62 —
Hanorexnonorun m MmukpocuctemHuasi Texauka / bamkupor A. U. - 2014. 7 c. [DnexkTpoHHBINA pecypc] -
Pexxum noctyna: http://edu.tusur.ru/publications/3987 (nara o6pamenus: 02.07.2018).

6. ®usuyeckre OCHOBBI KBAHTOBOH W ONTHYECKOW 3JICKTPOHUKH: METOAMYECKHE YKa3aHHs K
npakTrueckuM 3aHatusM / [augapos C. M. - 2013. 31 c. [DnekrpoHHbIi pecypc] - Pexum mocryma:
http://edu.tusur.ru/publications/3483 (mara obpamenus: 02.07.2018).

7. KsanToBas M onTuYeckas dIEKTPOHHUKA : Y4eOHO-METOANYECKOE NTOCOOHE MO MPAKTUIECKUM
agstusim / Illamrmma JI. WM. - 2012, 228 c. [OnekrpoHHBId pecypc] - Pexum goctyma:
http://edu.tusur.ru/publications/714 (nara obpamenus: 02.07.2018).
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12.3.2. YuyeOHO-MeTOAMYECKHE TOCOOUS 1JIsl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTAMMU 3[10POBbHS U
HHBAJIN/I0B

Y4eOHO-MeTOqMUeCKHUEe MaTeprabl sl CAaMOCTOSATEIbHOW U ayIUuTOPHON paboOThl 00Y4arONIXCs
U3 YHClia JIMI C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI M MHBAJIMI0B MPEIOCTABISAIOTCA B opmax,
a/IaTUPOBAHHBIX K OTPAHUYCHUSM UX 3[0POBBS M BOCIIPUATHS HHPOPMAIUH.

Jlast M1 ¢ HapylIeHUsIMH 3PeHusl:

— B (hopMe AIIEKTPOHHOTO TOKYMEHTA,;

— B IIe4aTHOW (hopMe YBEITUUEHHBIM IIPH(PTOM.

JLst M1 ¢ HAapYLIeHUusIMH cJIyXa:

— B (hopMe AIIEKTPOHHOTO TIOKYMEHTA,;

- B IIe4aTHOU (hopme.

Jliis1 U1 ¢ HAPYIIeHUSIMU ONIOPHO-BUTaTeILHOIO annapara:

- B (hopMe 2JIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOM (hopme.

12.4. IIpodeccuonasibHbie 0a3bl JAHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbIE CHCTEMbI
1. https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MarepuaibHO-TeXHHUYECKOe 0o0ecnieyeHue TUCHMILINHBI U TpedyeMoe MPporpaMMHoe
o0ecreyenue

13.1. O6uue TpedoBaHNs K MATEPUATbHO-TEXHMYECKOMY M POrPAMMHOMY 00ecredeHn 0
AMCUMILTNHBI

13.1.1. MarepuaJibHO-TeXHHYECKOEe U POrPAMMHOe o0ecneyeHue sl JIEKINMOHHbIX 3aHATHIH
Jis mpoBeneHusi 3aHATUN JICKIIMOHHOTO THIIA, TPYNIOBBIX U WHIUBUAYATbHBIX KOHCYIBTAIIHM,
TCKYLICIO KOHTPOJIA U HpOMG)KyTO‘-IHOfI arTCCTallMu HCIIOJIBb3YCTCH yqe6Ha;1 AyJUTOpHA C KOJIUYCCTBOM
MOCa/IOYHBIX MecT He MeHee 22-24, 00opyaoBaHHas JOCKOHM U cTaHIapTHOU yueOHOM Mebenbio. MMerorces
JEMOHCTPAIIMOHHOE 000pyIOBaHNWE M Yy4eOHO-HAINISAIHBIC TOCOOWS, OOCCICUMBAIONIUE TEMATHYCCKHE
WUTIOCTPAIUH 110 JICKIIMOHHBIM pa3zesiaM AUCHUTUIHHBI.

13.1.2. MarepuaJibHO-TeXHHYECKOE U IPOrPAMMHOe o0ecneyeHue JIJisl NPAKTUYeCKUX 3aHA Tl

YyebOnas 1aboparopus

ydeOHasi ayIuTOpHS JUIS TPOBENEHHS 3aHATHI MPAKTUYECKOTO THIA, y4eOHas ayJuTopus s
IIPOBENIEHUs 3aHATUH 1a00paTOpHOrO THIA, OMEIIEHHE Ul KYpCOBOTO MPOEKTHUPOBAHUS (BBIIOIHEHUS
KYpPCOBBIX pa0oT), TOMEIIEHHUE [T TPOBEICHUS TPYIIIOBBIX W WHAWBUIYAIBHBIX KOHCYIBTAIHI

634034, Tomckas ob6macte, . Tomck, Bepmnnuna ynuna, a. 74, 110 aya.

Onucanue uMmeroIerocs 000pya0BaHus:

- JIaGoparopHble cTeHbl (6 1IT.);

- U3smepuTenbHble TpUOOpHI;

- Jlocka MarHUTHO-MapKepHasi;

- Ontnyeckas ckambst OCK-4;

- [Tomemmenue 1t XxpaHeHUs yueOHOro 000pyIOBaHHUS;

- Kommnext cnenuanu3upoBaHHol yueOHO Mebeny;

- Pabouee mMecTo mpenogaBarelis.

[TporpammHoe obecrieueHue He TpeOyeTcs.

13.1.3. Marepua/jibHO-TEXHHYECKOE H IPOrPaMMHoe obecriedyeHne 1JIsl J1adopaTopHbIX pador
VYyeOHnas naboparopus
yueOHasi ayAuTOPHS JUIsl TPOBEICHUS 3aHATUI 1TabOpaTOPHOTO TUIIA
634034, Tomckas obnacts, T. Tomck, Bepimuauna ynuia, a. 74, 111 ay.
Onucanue uMeroerocs 000py10BaHuUs:
- Y4eOnblii creny «OnTukay (2 mr.);
- Octuutorpad C 1-93;

- Ucrounuk nurtanus TB-1,
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- Uctounuk nurauus b5-43;

- I'eneparop umnynscoB ['5-54 (3 mt.);

- I'eneparop ummnynscos ['5-56;

- Bomermerp B7-78/1;

- Mynstumerp FLUKE 8845A;

- Ocummorpag TEKTRONIX TDS 2012C;

- Ucrounuk nmuranusa Mastech HY 3002D-2;

- JJabopatopHbie cTeHIbl: «DnekTpoonTudeckuit 3pdexr» (2 mr.), «Da30BbIil MOPTPETY;
- Komnbrotep (2 mt.);

- KommuiekT cnenuanu3upoBaHHON yaeOHOM MeOe;
- Pabouee mecTo mpernogaBares.

[IporpammHoe obecrieueHue:

— Microsoft Windows

— OpenOffice

13.1.4. MarepuaJibHO-TeXHHYECKOE U IPOrPAMMHOe o0ecredyeHue IJIsl CAMOCTOSITeIbHOM padoThl
Jlist caMoCTOSTENNbHOM paboThl MCTONB3YIOTCS y4eOHBIE ayTUTOPUU (KOMITBIOTEPHBIC KIIACChI),
PacIoJIOKEHHBIC TI0 aJIpecaM:
- 634050, Tomckast o6macTb, . Tomck, Jlernna npocriekT, 1. 40, 233 ay.;
- 634045, Tomckast o6nacTb, I. Tomck, yi. Kpacnoapmetiickas, a. 146, 201 ayn.;
- 634034, Tomckast o6nacTs, . Tomck, Bepimnuna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast 06macTb, I. Tomck, Bepmmanna yiuma, 1. 74, 207 ayn.

CocraB 000pyn0OBaHuUsA:

- yueOHas mebeb;

- komnbroTepsl kiacca He Huke [IDBM INTEL Celeron D336 2.81'Tw. - 5 it

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTh «VHTepHeT» M 00ecreuuBaloT JOCTYI B SJIEKTPOHHYIO
MH()OPMALMOHHO-00pa30BaTEIbHYIO CPEely YHUBEPCHUTETA.

[TepedyeHp MPOrpaMMHOTO OOECTIICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MarepuajibHO-TeXHUYeCKOe o0ecnedeHne TUCHUIIIMHBI VISl JIMI ¢ OTPAHHUYECHHBIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIU/I0B

OcBO€HUE NUCLMIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTAMHM 370POBbS U MHBAIHIAMU
OCYIIECTBIISAETCS C UCTIOIB30BAHUEM CPEACTB O0YUEHHUS OOIIETo U CIEeIUATIbHOTO Ha3HAYCHUSI.

[Tpu 3aHATHSAX ¢ OOy4YaIOIUMUCS € HAPYUIEHMAMM CJIyXa MPETyCMOTPEHO HCIOIb30BaHUE
3BYKOYCWJIMBAIOIIEH amnmaparypbl, MYJIbTUMEIUNWHBIX CPEICTB U JPYIrUX TEXHUYECKUX CPEICTB
npuema/nepenadd yueOHOW HHQPOpMAlMU B JOCTYNHBIX (hopMax, MOOMIBHON CHUCTEMBI MpPEroiaBaHus
JUTsl O0YyJaronuxcsi ¢ WHBAJTUIHOCTHIO, TOPTAaTUBHON MHAYKIIMOHHOW CHUCTEMBI. YdeOHas ayIuTopusi, B
KOTOPO# 3aHMMAIOTCsl OOydaroluecss C HapylIeHHEM cliyxa, 000pyIoBaHA KOMITBIOTEPHOW TEXHUKOM,
ayIMOTEXHUKOM, BUIECOTEXHUKOU, IEKTPOHHOMN JOCKOH, MYIBTUMEINHHON CUCTEMOI.

[Tpu 3aHATHAX ¢ OOYUYAIONIUMUCS ¢ HAPYHIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HCIIOIb30BaHUE B
JIEKIIMOHHBIX M YUYEOHBIX ayTUTOPUSIX BO3MOXXHOCTH IIPOCMOTpA yIaJICHHBIX O0BEKTOB (HampuMep, TEKCTa
Ha JIOCKE WM CJlaiijia Ha 9KpaHe) MPU OMOIIY BUACOYBETUIUTENCH Isl KOM(POPTHOTO TPOCMOTPA.

[Ipu 3aHATHSIX C OOy4JarOUUMHUCA € HAPYLIEHUSIMM ONOPHO-IABHUIaTeJbLHOI0 anmnapara
UCIIONB3YIOTCS allbTepHATHBHBIE YCTPOMCTBa BBOAAa WH(OpPMAIMU W JAPYrHe TEXHHUYECKHE CpEICTBa
npueMa/nepeaadn yaeOHoi umH(opMaIuu B JOCTYMHBIX (popmax, MOOMIBHOW CHUCTEMBI OOyUYEHHUsS st
J0e ¢ UHBAJIMIHOCTHIO.
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14. OueHouyHble MaTepUAJIbI U METOANYECKHE PEKOMEHIAIUH M0 OPraHU3alUN U3YYeHH s
AUCHUTLIUHBI

14.1. Coagep:kaHue OLEHOYHBIX MATEPHAJTOB U METOAUYECKHE PEKOMEeHIAIM U

Jlns oueHku creneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHUS 3aKPEIJICHHBIX 32 TUCIUILINHOM
KOMIIETEHIIUH UCIOJIb3YIOTCS OLIEHOUYHbIE MaTepUalibl B COCTABE:!

14.1.1. TecToBbI€e 3a1aHuA

1. OgHOMEpHOE BOJTHOBOE YpaBHEHHE IS 0%E O’E
HaNpsHKEHHOCTH 3JIEKTPUIECKOTO OIS o Hogp T 0
uMeeT BUJ 2E oE

— —gu—=0;
ot M
E 1,z
— ——V’E=0
&
- OE
V’E —¢cu e 0;
2. B anekTpoMarHuTHON BOJTHE H,=E,;

BEJIMYMHBI HANTPSHKEHHOCTEH H =W-E_;

ANIEKTPUYECKOTO U MAarHUTHOTO MOJIeH E

CBSI3aHBI YPABHECHHUEM H,= Wm;

H, = [E,dw

3. Oneparop A HasbiBaercs
CaMOCOMPSKEHHBIM ()PMUTOBBIM), €CITH
JUTS JTFOOBIX MBYX (YHKIUN U 1 V

A(au+ayv)=aAu+a,A;

I V' AudV = .[ uA'vdV;

Iu:vmdv =0 (m=n);

Iu:vmdv =1 (m=n).

4. Oneparop A s MIPOU3BOJIBHOM
MIPEICTABICHUHU SIBJISIETCS MaTPHULIEH,
AJIEMEHT KOTOPOU OTpeemsieTcs
BBIPAXKEHHUEM

A = [ (X (x)

A, = [ v B x;

A =<y |Aly >;

Ann = Z\Nk a'I:nakm '
k

5. CooTHoIIEHHE HACETIEHHOCTH
ypoaeit (N1 u Ny), st cpepl,
HaXOJIAIIENCSI B COCTOSTHUH
TEPMOMHAMUYECKOTO PABHOBECHSI

m:&exp{_ Ez—El}
g1 092 KT

Ny =Mexp E,-E

(ypoBeHb «1» — HIKHUH U «2)» — BEpXHHUIA): g1 O, kT
N, N, E,+E
R S _exp S
% 9 kT
a:N; =9g,N,

6. BeposTHOCTH CIIOHTAHHOTO v
n3ny4deHus (kodpunueHT DHIITEHA Vv
A1) 3aBHCUT OT 4acTOTHI IEpexoa v Kak: v

HC 3aBUCHUT OT V
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7. B ancambie yacTuIl ¢ 1Byms
YPOBHSIMU SHEPruu (epBOHAYATBHO
HaXOOAIIHUMCS B COCTOSHUN
TEPMOIMHAMUYECKOTO PABHOBECHS ), IPU
ONTHYECKON HAKaYKe HHBEPCHIO
HaceJIEHHOCTEH:

MOXHO CO31aTh IIPpHU MaJIbIX
IJIOTHOCTAX SHCPTUU HAKAYKU P

MOYHO CO3/1aTh MpH OOJIBIINX p

MOXXHO CO31aThb ITPpH JIFOOBIX P

CO30aTb HCBO3MOXKXHO B ITPUHIUIIC

8. YcioBue yCcTOMYNMBOCTH
OTKPBITOTO ONTUYECKOTO PE30HATOPA
JUTHHOM L ¢ pannycamu KpUBU3HBI 3epKajl
L ury.

0< 1—L 1—L <1
] I

0< 1—L 1—L <1
n p)

L<r1, L<|’2

L>rq, L>1

9. CooTHOMIICHNE MEXKTY
paanycaMu KpUBU3HBI CPepUIECKUX
BOTHYTBIX 3€pKaJl (I'1 U ') ¥ pacCTOSTHUEM
Mexay HuMH L (anuHa pesonaropa) ans
NONYKOHPOKANIbHO20 PE30HATOPA!

= o0, rn=2L

rn=oo,1,=L
r=r,=L
n=r,=2L

10. A66pesuarypa TEM
0003HaYaeT:

IIPOJOJIBHYIO JJIEKTPOMArHUTHYIO
BOJIHY

MIOIIEPEYHYIO JIIEKTPOMArHUTHYIO
BOJIHY

IIPpOJOJIBHYIO MOAY PE€30HATOPA

MOTIEPEYHYI0 MOy Pe30HaTOpa

11. MexaumnsmoM Hakauku B He-Ne
Jlazepe SBISACTCS:

mporecc nepeaadu SHePTun U
3apsia ot He' aromy Ne

IpoLeCC nepenadn sHeprun ot Hem
aromy Ne

BO30YyK/I€HUE aTOMOB HEOHA
IEKTPOHHBIM yIApOM

TTIOITIOMICHUEC KBAHTOB CBCTA

12. Peakuus nepenadu
BO30YXK/ICHUS, TPUBOAAIIAS K HAKAUKe
nazepHoro nepexoaa B CO2-Np-He nazepe,

e+ CO; —» e+ CO*

N,* + CO; — N, + CO*

He* + CO; — He + CO*

3aMUCHIBACTCS CIEAYIOIINM 00pa3oMm: C*+02 — COy*
13. Tun nazepHoro nepexona B CO; AJIEKTPOHHBIN
J1aszepe: KoJIeOaTeIbHO-BpaaTeIbHbIN
Mexny yposasimu CTC

(CBepXTOHKO# CTPYKTYpHI aTOMA)

Mexay ypoBHsIMU TC (TOHKOM
CTPYKTYpPHI aToMa)

14. Tun nazepHoro nepexona B He-
Ne nazepe:

IEKTPOHHBIN

KoJiebaTenbHO-BpallaTeIbHbIH

Mexnay ypoasimu CTC
(CBepXTOHKO# CTPYKTYpBI aTOMA)
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Mexay ypoBHsiMu TC (ToHKOM

CTPYKTYPBI aTOMa)

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

2-X YpPOBHEBOM

3-X ypOBHEBOU

4-X ypoBHEBOM

5-U ypOBHEBOM

16. HeonqnmoBslii (I/IAF:Nd3+)
na3ep paboTaeT 1Mo CIEAYIONICH CXeMe:

2-X YpPOBHEBOM

3-X ypOBHEBOU

4-X ypoBHEBOM

5-U ypOBHEBOM

17. Ecniu 0603HauuTh yepe3 AEg,
AE3, u AE IupUHY BaJIGHTHOM 30HBI,
3aIpeLIeHHON 30HbI ¥ 30HbI IPOBOAUMOCTH
MOJYIIPOBOJAHKUKA COOTBETCTBEHHO, TO
4aCcTOTa U3JIy4EHHsI [10JyIIPOBOJHUKOBOIO
Ja3epa Oyner:

Vs~ AEB/ h

Vs~ AEn/h

Vs~ AE3/h

Vs~ (AEH+ AEB)/h

18. /lnuHa BONIHBI A U3Ty4YEHUS, 1=2,12 MKM
IIOJIy4YE€HHOTO TP OTHOKPATHOM YABOECHUU 24=1,06 Mmxm
OCHOBHOM yacTtoThl MAT™: Nd3+—nasepa 4=0,53 MkM
(4=1,06 mxm™m) paBHa: 0,265 MM

19. B rutanapHOM BOJTHOBOJIE E, H,,H,
BOJIHOBOJIHBIH CJIOW OTpaHUYEH B/IOJIb H EE
ocH X ¥ uMmeer toinuny h. s TE — e
MO/Ibl 3TOTO BOJTHOBOJA OTIMYHBI OT HYJIS B, E.H,
KOMIIOHEHTBI H,,H,,E,

20. B ruranapHOM BOJTHOBOJIE E,.H H,
BOJTHOBOJIHBIH CIIOW OTpaHUYEH B/IOJb H EE
ocH X ¥ uMeer tonmuny h. g TM — X
MO/IbI 3TOTO BOJTHOBOJA OTIMYHBI OT HYJS E,.E.H,
KOMITOHEHTBI H, H,E,

14.1.2. Dx3aMeHAIIMOHHBbIE BONIPOCHI

[Tpunuun ycunenuss MU

VYpaBHenus Makcseina B quddepeHnmanbHoi popme. MarepuanbHble ypaBHEHUS
OpHomepHoe BoIHOBOE ypaBHeHuE. [Imockue ckansipHble BOJIHBL. ["TapMOHHYECKHE BOJIHBI

IInockas BOJIHA, paClIpOCTpaHAOIIAAC B IIPONU3BOJIbHOM HAIIPABJICHUN

OM I1UIOCKHE BOJIHEI
[Tonsipu3arus MIOCKUX BOJH

3akoH coxpaHeHus sHeprun. Bekrop [loliHTrHTa

BonnoBoii nmaker. I pynmnosast CKOpOCTb

[IpencraBnenns ¢pyHkimu coctossaus. Bektop cocrostausi. COBEKTOP COCTOSTHUSA
Orneparopsl B MPOU3BOIBLHOM MPEACTaBICHUN

Onpenenenue cpeaHUX BennuuH. OnpeneneHrne TOYHOTO pereHust (GU3NIeCKOM BETHIUHBI
Yucterit ancam6mb. CMerianablii aHcamO1b. MaTpuiia TIOTHOCTH.

CBoiicTBa MaTpPUIIbI TUIOTHOCTH.

YpaBHEHUSI IBUKEHUS I MATPHULIBI INIOTHOCTH
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TepMmocTaTupOBaHHBINM aHCAMOJIb B COCTOSTHUH TEPMOIMHAMUYECKOTO PABHOBECHS

OnucaHue penakcanuu

OO1ee ypaBHEHHE JJIs1 MATPULBI TUIOTHOCTH

JByXypoBHEBasi cucTemMa aroMOB BO BHeIIHeM Tosie. OCHOBHBIE ypaBHEHHsS. BeposiTHOCTH
WHIYLIUPOBAHHBIX IEPEXO/I0B

JIByXypoBHEBasi cHUCTEMa aTOMOB BO BHEIIHEM IMoje. AHanu3 ypaBHeHuil. Kpusas JlopeHia.
Cnaboe nosne. CuibHOE 1oJe

CrnoHTaHHbIE IEPEXO/BI

banancusle ypaBHEHUSA

DneMeHTapHas TEOpUsl OTKPBITBIX ONTUYECKUX pe30HaTopoB. lIpogoneHbie moasbl. Ilonepeunsie
MOJIbI

JoGpoTHOCTH pe3oHaropa

BonHoBast Teopusi OTKPBITBIX PE30HATOPOB

Knaccudukanust OTKphITHIX PE30HATOPOB

Cenexuus TUTIOB KOJICOAHHUH B ONITUYECKOM PE30HATOPE

KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTD Ja3€PHOT0 U3ITyYEHUs

PacxogumocTs nasepHsbIX MydkoB. DOKYCHPOBKA J1a3€pHBIX Jyden

EcTtecTBeHHAas IMpUHA CHIEKTPAJIbHBIX JIMHUN.

OpHOpoAHOE YyHIMpPEHUE CIEKTPaIbHbIX JIUHUN. HeonHopoaHoe ylpeHne CeKTpaabHbIX JIMHUM

Cxembl (YHKIIMOHUPOBAHUS TBEPAOTEIBHBIX J1a3€POB

CucreMbl HaKauKi TBEPAOTENIbHBIX Ja3€pOB

banaHcHble ypaBHEHUS U PEKUM HETIPEPBIBHOW reHEpALIT

Pexum cBoOOHOM reHepanuu

Jlazepsl ¢ Mopynsuuei JOOpOTHOCTH pe3oHaTopa. CHHXPOHU3ALHMS IPOJAOIBHBIX MO U T€HEpaIus
YABTPAKOPOTKUX UMITYJIbCOB

Oco0OeHHOCTH Ta30B KaK aKTUBHOTO BeIIeCTBAa JJs Jla3epoB MexaHU3Mbl BO30YXKIECHUS
ra3opaspsHbIX JIa3epOB

AToMmapHbIN rerii-HEOHOBBIH Jiazep

MonexynsipHbIii 1a3ep Ha YIJIEKUCIIOM ra3e

Knaccudukarus Moji ONTHYECKUX BOJIHOBOJIOB

BonnoBoHBIE MOBI TOHKOINIEHOYHOTO BOJIHOBO/IA. D(PdEKTUBHAS TOJIIMHA BOJTHOBOJA

['panueHTHBIE TUTAaHAPHBIE BOJTHOBOJIBI

BonHoBbIe ypaBHEHHUS ISl IJIEHOYHBIX BOJIHOBOJIOB

Mozb! TOHKOIIJIEHOYHOT'O BOJTHOBO/IA 110 JIEKTPOMAarHUTHON TEOPUH

CaoiicTBa MO TOHKOIUIEHOUYHOT'O BOJIHOBOJIA

BonHoBbI€ ypaBHEHUS ISl TPAAMEHTHBIX MJIaHAPHBIX BOJTHOBOJOB

14.1.3. TeMmbl KOHTPOJILHBIX PadOT
s TepMoOCTaTMpOBaHHOTO aHCamOJsl, HAXOJSIIETOCs B COCTOSHUU pEJaKCalluM, 3alMIInuTe
yYpaBHEHHE, OINUCHIBAIOIIEE SBOJIIOIMI0 HEAUAroHaJbHOIO 3JeMeHTa p,,(t) u Haiaure ero oOuiee

pelieHue.

14.1.4. Tembl OIPOCOB HA 3aHATHAX

[IpuHUMIIBI yCUTIEHUS CBETA.

Onucanue KBAHTOBBIX aHcaMOJell B COCTOSIHMM TEIJIOBOTO pAaBHOBECHS U B IIpolecce
penakcanuu. Marpuia mnotTHocTH. banancHble ypaBHEHUS.

OnemeHTapHas Teopusi pe3oHaropoB. Ceneknus moa. PacxomumocTts mydka KorepeHTHOCTD,
OJTHOPOJHOE€ W HEOoAHOpoAHoe yiupeHue CrnekTpalbHOW JMHUM. TBepAOTENbHBIN Jazep. Pexumbl
paboThl. ["a30BbIit J1a3ep

[TnanapHble onTUyeckue BOTHOBOABI. Kitaccudukanus ONTHUYECKUX BOJTHOBOMOB. D¢ deKTHBHAS
TOJIIIMHA BOJIHOBOAA. [1010CKOBBIE BOTHOBO/IBI.

14.1.5. Bonpocbl Ha caMONIOATOTOBKY
[Tpunuun ycunenus MU
VYpaBHenus Makcpesia B nuddepennuanbioil popme. MarepuaibHble ypaBHEHHS
OpHomepHOE BOIHOBOE ypaBHeHUE. [Iimockue ckansipHble BOJIHBL. ["TapMOHHYECKHE BOJIHBI
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ITnockas BoHa, paclpoCTPaHSIOMIAsCA B IPOM3BOJIBHOM HAllpaBICHUN

OM mnockue BOJIHBI

[Tonsipu3anus MIOCKUX BOJIH

3akoH coxpaHeHus sHepruu. Bexrop [loitHTuHra

BonnoBoii nmaker. I pynmnosasi CKOpOCTh

VYKaxXuTe quarna3zoHbl AJIUH BOJH YAbTPaduoIeTOBOr0, BUIMMOTO U HH(ppaKpac-
HOT'O Tala30HOB ONTUYECKOTO U3IyUEHHUSI.

Ha3oBuTE OCHOBHBIE CBETOBBIE U SHEPIETUUYECKUE XaPAKTEPUCTUKN ONTHYECKOTO
U3ITy4EHHUS.

OxapakTepu3yiTe OCHOBHBIE TUIIbI IEPEXOIOB MEXKAY IHEPIETUYECKUMU YPOB-
HSIMU B KBAHTOBOW CHUCTEME U HA30BUTE BU/IbI BBIHYKJCHHBIX I1EPEXO/IOB.
Hanumure ycioBre HHBEPCHOHHOM HACEICHHOCTH U MPOBEANUTE KiIacCUPUKAIIIIO
METOZI0B SHEPTETUUECKON HAKAYKU aKTUBHBIX CpPEE.

O0bsacHUTE pabOTy ONTHUYECKOTO PE30HATOPA M HAMMUIIUTE YCIOBUE CaMOBO30Y-
KACHUS Ja3epa.

[IpuBenuTe CTPYKTYPHYIO CXEMY Jla3epa, 0OBICHUTE Ha3HAYEHUE SJIEMEHTOB U
IIPUBEIUTE OCHOBHBIE ONTHUUECKUE U AIIEKTPUUECKHUE ITapaMETPBI JIa3€POB.
OObsacHUTE NPUHIUT padOTHI TBEPAOTENLHOTO PYOMHOBOTO Jla3epa, YKaXKUTE €ro
OCHOBHBIE ITapaMETPBI.

[TpuBenuTe HEpreTudecKyro nuarpammy razoBoro He-Ne nazepa u 00bsicHUTE
NPUHIAI €r0 paboTEhI.

O0bsacHuTe NpUHIUT padoThl MosiekynsipHoro CO2 - na3epa u HOHHOTO JIa3epOB,
HA30BHUTE MX OCHOBHBIE MMAPAMETPHI U 00IACTH UCIIOIH30BAHUSI.

14.1.6. Tembl J1aOOPATOPHBIX Pad0OT
HccnenoBanre OCHOBHBIX IMapaMeTPOB MOIYIIPOBOIHUKOBOIO Jia3epa
HOJIYHpOBOZIHI/IKOBI)IC JACTCKTOPHBI OIITUYCCKOI'0 U3JTYyYCHUA
OrnpezeneHue MEeKTPOONTUYECKUX TAPaMETPOB aHU30TPOIHBIX KPUCTAILIOB.

14.2. TpeGoBaHusl K OLIEHOYHBIM MAaTepUAaJIaM ISl JTUI[ C OTPAHUYEHHBIMHM BO3MOKHOCTAMM
310POBbS M HHBAJH/I0B
Hnst ynui ¢ OrpaHUYEHHBIMH  BO3MOXKHOCTSIMH  37I0POBbSI. U HMHBAJIUJIOB TPEAYCMOTPEHBI
JIOTIOJIHUTENbHBIE OLIEHOYHBIE MaTepHalIbl, IepeueHb KOTOPBIX YKa3aH B Tadnuie 14.
Tabnuna 14 — JlonmonHUTETbHBIE MaTepUalbl OIICHUBAHUS IS JIMI[ C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU
3J10POBbSI 1 HHBAJIUI0B

Kareropun Buipl 1OMONMHUTENBHBIX OLIEHOUHBIX @DopMBI KOHTPOJIS U OLIEHKU
00y4aroIuXxcs MarepuasoB pe3yabTaToB 00yUEHUs

TecTbl, NMCbMEHHBIE CAMOCTOSATEIbHBIE
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE Pa0OThI

C HapymeHusaMu
cryxa

[MpenmytecTBEHHO MUCHMEHHAS
poBepKa

C napymenusimu | CobecefoBaHue 1Mo BOIpocaMm K 3a4eTy, [IpeuMyInecTBeHHO yCTHas MpoOBEpKa

3peHus OIPOC M0 TEPMUHAM (MHIMBHTyaIbHO)
C HapymeHusaMu Pemenue nucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTpPOJIbHBIE Pa0OThI, MUCbMEHHbIE  [IpenMyIiecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEIBHOTO CaMOCTOSITENIbHbIE pabOThI, BOIIPOCHI K METOJaMH
anmnapara 3a4eTy
C orpannuenussMu o  TecTel, TUCBMEHHBIE CAMOCTOSITENBHBIE [IpenmymecTBEHHO IPOBEPKa
o01IeMeTUIITHCKUM paboThl, BOIIPOCHI K 3a4ETY, METOZaMH UCXOJI U3 COCTOSHUS
MIOKa3aHUsIM KOHTpPOJIbHBIE PA0OTHI, YCTHBIE OTBETHl ~ 00YYaloIerocs Ha MOMEHT IPOBEPKU

14.3. Meroguyeckne peKOMEHAAUMH 110 OLEHOYHbIM MaTepHaIaM JJIsl JIML C OTPAHUYEHHBIMH
BO3MOKHOCTSIMM 310POBbSI U HHBAJIU/I0B
JIig nun ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10pOBbSl M HMHBAJIMJOB IIPEyCMaTpUBAETCS
nocTynHas popma Mpe1oCTaBIeHUs 3a/JaHui OLIEHOYHBIX CPEICTB, & UMEHHO:
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- B IleyatHoi (opme;

- B TIe4aTHOU (hopMe C YBEIMUYCHHBIM HIPUPTOM;

- B ()OopMeE NIEKTPOHHOTO JIOKYMEHTA;

- METOJZIOM YTEHHSI ACCHCTEHTOM 3aJ[aHUs BCITYX;

- IPEeOCTaBICHHE 33JaHUs C HCIIOIb30BAaHUEM CYpPJIOTIEPEBO/A.

JIunam ¢ OrpaHMYCHHBIMH BO3MOXXHOCTSIMH 3/10POBbSl M MHBAIMIAM YBEIMYHMBACTCS BpEeMs Ha
MOAITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. Jljisi Takux o0Oy4alommMxcsi MNpeaycMarpuBacTCs
AocTymHas popma MPeaoCTaBICHUS OTBETOB Ha 33/1aHUs, 8 UMCHHO:

- MUCHhMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- IPE/ICTaBICHNE OTBETOB YCTHO.

[Ipouenypa oLeHMBaHHS pE3yNbTaTOB OOY4YEHUS JHIl C OrPAaHWYEHHBIMH BO3MOXHOCTSIMHU
37I0pOBbsSI ¥ MHBAJIWIOB 10 JUCIMIUIMHE TPEIyCMaTpUBAET MPEAOCTaBlIcHUEe MH(MopManuu B (Gopmax,
aJlalITUPOBAHHBIX K OTPAaHUYECHUSM UX 370POBbS ¥ BOCTIPHATHUS HH(POPMAIHH:

J1J1s1 JIMIL ¢ HAPYIIEHUSIMH 3PEeHus:

- B ()OpME EKTPOHHOTO JIOKYMEHTA;

- B II€4aTHOH (hOpMe YBETUUYECHHBIM HIPH(PTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJTyXa:

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA,;

- B TIe4aTHOU (hopme.

J1J1s1 JIMIL ¢ HAPYIIEHUsIMH OTIOPHO-IBUTaTeILHOTO anmnapara:

- B ()OpME AIEKTPOHHOTO JIOKYMEHTA;

- B TIe4aTHOU (hopme.

[lpu HEOOXOAMMOCTH JUIS JIMI[ C OrPAHUYCHHBIMH BO3MOXHOCTSMH 370POBbSI M HHBAJINIOB
Ipoleaypa OLIEHUBAHUS PE3YIIBTaTOB 00YUYEHUS] MOXKET IIPOBOJUTHCS B HECKOJIBKO JTAIlOB.
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