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Ne Buppr yueOHOI nesITeIbHOCTH 7 cemecTp Bcero Enynnne:
1 Jlexiun 36 36 4acoB
2 [TpakTdeckue 3aHATHS 18 18 4acoB
3 JIaboparopHbie pabOTHI 12 12 4acoB
4 Bcero aynuTopHbIX 3aHATHI 66 66 4acoB
5) CamocrositenpHast paboTa 42 42 4acoB
6 Bcero (0e3 sx3amena) 108 108 4acoB
7 ITonroroBka M ciada sK3aMeHa 36 36 4acoB
8 OO61as TpyI0eMKOCTh 144 144 4acoB
4.0 4.0 3.E.

Dk3ameH: 7 ceMecTp
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npotokon Ne 66 ot « 20 » 4 2018 r
JINCT COI'NTACOBAHU A

PaGouass mporpamMma JUCHUIUIMHBI COCTaBIIEHAa C Yy4eToM TpeOoBaHM (eaepaabHOTOo
rOCyIapCTBEHHOrO 00pa3oBareilbHOro cTaHaapra Beiciiero oopazopanus (PI'OC BO) mo HampaBieHUIO
noarotoBku (cneruanbHocTH) 11.03.04 DiekTpoHHWKa W HAHOANEKTPOHMKA, yTBepxKaeHHoTo 12.03.2015

rojia, paccMoTpeHa u ogoOpeHa Ha 3acemanuu kadenpsr DI «  » 20 ropma, mpOTOKOI
Ne .

PazpaboTumk:
noreHT kad. D11 B. 1. Brixos

3aBeayromuii ooecneunBaronieit kad.
oIl C. M. lllannapoB

Pabouas mporpamma TUCIUTUIMHEI COTTacoBaHa ¢ (DaKylIbTeTOM M BBITyCKaroIIeh kadeapoii:

Hexan ®OT A. . Bopouun

3aBeqyromInid BEITyCKAOIIEH Kag.

[Ip> C. I Muxans4eHKo
OKCIIEepTHI:

[Ipodeccop kadenpsl AMEKTPOHHBIX

npuOopoB JI. H. Opnuxos
[Ipodeccop kadhenpsl
IPOMBILUIEHHOH 31eKTpoHuKHU (I1p3) H. C. Jleroctaes
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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 OSIEKTPOHUKH, KOTOpas SBISAETCS BaXXHbIM KOMIIOHEHTOM
npo¢eCcCHOHANBHOTO OJIOKa TMOATOTOBKM OaKajaBpOB 110 HAIPABJICHHIO'KBAHTOBAas W ONTHYECKas
ANEKTPOHUKA".

1.2. 3agaum IMCHUIIITHHBI
—  H3y4YEHHUE U OCBOCHHE CTYJIECHTAMHU COBPEMEHHBIX IOJIXOJ0B M METOJOB, UCIOJIb3YEMBbIX IS
aHaJIM3a U ONUCAHUS SABJICHUM KBAHTOBOM U ONTHYECKOU IICKTPOHHKHY;
—  u3ydeHue 0a30BbIX MPUHIIMIIOB KBAHTOBOW U ONITUYECKON AIIEKTPOHUKH,
— H3y4YCHUE OCHOBHBIX MPHUHIUIIOB MOCTPOCHHUS M peaJu3allMi YCTPOMCTB KBAHTOBOM U
ONTUYECKOW AIIEKTPOHUKH, PACCMOTPEHHE MPUMEPOB KOHKPETHBIX YCTPOMCTB, TEXHOJIOTHYECKUX
MOIXO0B K MX M3TOTOBJICHUIO M UCIIOIB30BAHUIO B TEXHOJIOTMYECCKUX TPUITOKCHHSIX.

2. Mecro nucuuiuiaiabl B cTpykrype OITOII
Hucnunmuna «KBanToBas u ontudeckas snekTponukay (b1.5.19) otHocuTes k 6ioky 1 (6a3oBast
4acTh).
[IpenumiecTByIOUMMH  TUCHUIUIMHAMHY, (OPMHUPYIOIIMMU HayalbHbIE 3HAHUS, SBISIOTCS:
Maremaruka, Marepuasnsl 2JIEKTPOHHON TEXHUKH, MeTposorus U TeXHu4ecKrue n3Mmepenus, Gusuxka.
[TocneayromumMu AUCHUIIMHAMHE SBIISIOTCA: DHEpreTudecKkas 3JeKTPOHUKA.

3. TpeGoBaHusl K pe3yJibTaTaM OCBOEHHUSI IMCUUTLIHHBI

[Tponecc n3yueHust JUCUUIUIMHBI HallpaBiieH Ha (POPMHUPOBAHUE CIIETYIOIUX KOMIETEHIUI:

— OIIK-5 cnocoOHOCThIO HCHONb30BaTh OCHOBHBIE IMPHUEMBbI 00OpAaOOTKM U IPEACTABICHUS
HKCTIEPUMEHTAIBHBIX JIaHHBIX;

— IIK-2 cnocoOHOCTBIO apryMEHTHPOBAaHHO BbIOMpaTh M pealM30BbIBaTH Ha IPAKTUKE
3(pPEKTUBHYI0 METOAUKY SKCHEPUMEHTAIBHOIO UCCIIEI0BaHUS TapaMeTPOB U XapaKTEpUCTUK IPUOOPOB,
CXEM, YCTPOMCTB M YCTaHOBOK OSJEKTPOHMKH M HAHOIEKTPOHUKH PA3NIUYHOTO (YHKIMOHAIHHOTO
Ha3HAYCHMUS;

B pesynbrare usydeHus IMCHUIUIMHBI O0Y4atOIUNCs JOKEH:

— 3HaTh (yHJaMEHTalbHblEe NMPUHLUIBl KBAHTOBOW M ONTUYECKOH 3JIEKTPOHUKH; OCHOBHBIE
JMHEWHBIE U HEJIMHEHHbIE SBJICHHMS KBAaHTOBOM M ONTHYECKOW SJIEKTPOHUKU M METOJbl UX OMHUCAHUS;
MIPUHIUIB PYHKITHOHUPOBAHUS KBAHTOBBIX M OTITOIEKTPOHHBIX MPHOOPOB U CHCTEM

— yMeThb IPHUMEHATh MaTreMaTH4yecKHe MeTOoAbl, (U3NYECKHE 3aKOHBI U BBIUYHUCIUTEIBHYIO
TEeXHUKY JAJs pelleHHs] MPaKTUYEeCKUX 3a/ad; MPOBOIUTH H3MEpEeHUs, o0padaTbiBaTh M NPEACTaBIATH
PE3YIIBTATHI;

— BJAJeTh COBPEMEHHBIMH IMOAXOJAaMHM M METOJaMU aHaiM3a U ONUCAHUS JIMHEHHBIX U
HEJIMHEHHBIX 3P PEKTOB KBAHTOBOW M ONTUYECKOH IEKTPOHUKH.

4. O0beM IMCUMIJIMHBI M BU/IbI Y4eOHOH padoThl
OOmast TpyAOEMKOCTh IUCLMIUIMHBI cocTaBisieT 4.0 3a4eTHBIX €OMHHUIBI M MpEICTaBIeHa B
Tabmuue 4.1.
Tabnuua 4.1 — TpynoeMKOCTh TUCIUIITUHBI

Buapl yueOHOM AeSTENBHOCTH Bcero gacos CemecTpsl

7 cemecTp
AynuTOpHBIE 3aHATHS (BCETO) 66 66
Jlexnun 36 36
[IpakTudeckue 3aHsATUS 18 18
JlaGoparopHbie paboThI 12 12
CamocTrosiTenpHas paboTa (Bcero) 42 42
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Odopmiterre oT4eTOB 110 JTabopaTOpHBIM paboTaM 12 12
[IpopaboTka JTEKIMOHHOTO MaTepuaa 16 16
[TonroroBka K MpakKTUYECKUM 3aHATUSM, CEMUHApaM 14 14
Bcero (6e3 sx3amena) 108 108
[ToaroroBka u craya sK3aMeHa 36 36
OO0mmas Tpy10eMKOCTh, 4 144 144
3auetHbie Enunuiibt 4.0 4.0

5. Conep:xanue TUCHMILIHHBI

5.1. Pazaesnl JUCHUILIMHLI 1 BUABI 3AHATHI
Paznensl AMCHMITITUHBI U BUABI 3aHATUHN TPUBEICHBI B Tabmuie 5.1.
Ta6muna 5.1 — Pa3gensl AUCHUIUIMHEL U BUABI 3aHITUH

HasBanus pa3aenoB AUCLUIIIAHEL Lm0 88 S8 megre=38253
7 cemecTp
1 Onucanue KBaHTOBBIX aHcaMOeh 14 8 0 14 36 | OIIK-5, IIK-2
2 O0mIre BOPOCH MMOCTPOCHUS J1a3ePOB 14 6 4 12 36  OIIK-5, TIK-2
3 DieMeHTBl ONTOAIEKTPOHUKHU 8 4 8 16 36  OIIK-5, IIK-2
Hroro 3a cemecTp 36 18 12 42 108
Hroro 36 18 12 42 108

5.2. Conep:xkanue pa3aesioB IMCHUIJIMHBI (110 JEKIUSIM)
CopeprkaHue pa3eioB JUCHUILINH (TI0 JIEKIMAM) MPUBEICHO B TadauIe 5.2.
Tabnuua 5.2 — Coneprkanue pas3ienaoB JUCIUILINH (110 JIEKIHUIM)

HazBanus pa3znenos ConepkaHne pasaeIoB IMCIMILIAEGI (10 nekimaM) - 3 5 2.5 & e
7 cemecTp
1 Onucanue kBanToBbIX  [IpuHIMIBI ycuneHus ceeta.OnucaHue KBaHTOBBIX 14 OIIK-5,
aHcamOneit aHcaMOJieil B COCTOSIHMM TETJIOBOTO PABHOBECHS U B [1K-2
npolecce peaakcauy. Marpuiia mioTHOCTH.
banaHncHble ypaBHEHUS.
Hroro 14
2 OOGmIre BOMpOCHI DneMeHTapHas Teopus pe30HaTopoB. Cenekuus MOJI. 14 OIIK-5,
IIOCTPOEHMUS J1a3€pOB PacxogumocTs nyuka KorepeHTHOCTB, OTHOPOAHOE U [1K-2
HEOJHOpOAHOE ymupeHne CeKTpaabHOW JTMHHUH.
TeepnotenbHbIil nazep. Pexumsl pabotsl. ['a30BbIit
naszep
Hroro 14
3 DaeMeHThBI [I;maHapHbBIE ONITUYECKHUE BOJHOBO/BI. 8 OIIK-5,
OITORJIEKTPOHUKH Knaccudukanust ontruyeckux BOTHOBOOB. IK-2
D¢ dexTuBHas TommuHa BoiHOBOA. [TonockoBbie
BOJIHOBOJIBI.
Hroro 8
Hroro 3a cemecTp 36

5.3. Paznesbl AMCHMILIMHBI M MEKIUCUMILUIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIIUMHY (MPeabL Ty IIUMHU)
U oOecneynBaeMbIMU (NMOCJAEAYIONIUMHE) JUCHTUNIIMHAMU
Paznensl MUCHUTUIMHBI U MEXIUCHUIIIMHAPHBIE CBSI3U ¢ 00ECTEUUBAIONTUME (TIPEIBITYITIMHI) U
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obecrneurnBaeMbIMHE (ITOCIICAYIOMIMMHI ) TUCIUTTMHAMH MPEICTaBICHBI B Tabmuie 5.3.
Tabnuna 5.3 — Pazaensl AUCIUTUIMHBI 1 MEeKIUCITUTIIMHAPHBIC CBSI3U

No pa3nenoB qaHHOUM NUCUMIUIUHBL, A5
KOTOPBIX HEOOXOJMMO U3yUeHHUE
JTUCIUTLIAH
1 2 3
[IpeniecTByromue IUCHUTUTHHBI
1 Maremaruka + + +
2 Marepuaibl 3JEKTPOHHOU TEXHUKU + +
3 MeTposiorust 1 TEXHUYECKUE U3MEPECHUS + +
4 ®duzuka + + +
[locnenyromuye AUCIUILTAHBI

1 DHepreTuyeckas JIEKTPOHUKA + +

5.4. CooTrBeTcTBHME KOMIIETEHUM I, GopMHUPYyeMbIX IPH U3Yy4YeHUH TUCHUILIHHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIMETECHUUH, (HOPMUPYEMBIX MPH H3YyYECHUH AWCLUMILIMHBI, U BHUJIOB 3aHITUN
IIpeJICTaBIeHO B Tabnuue 5.4.
Tabmuua 5.4 — CooTBeTCTBHE KOMIETEHUUH, (GOPMUPYEMBIX NPU HM3YYCHHH JUCUUIUIMHBI, U BHUIOB
3aHATUN

Bune! 3ansatuii
@DOopMBI KOHTPOJIA

TEHIHA
u

o . < - . <S8 . S - o< .
= E &8 =2v & O = awv
+

Komme

+ + KonrtposnpHas padora,
Ox3ameH, Koncnekr
CaMOITOATOTOBKH, 3aIuTa
otyera, OTYeT IO
nmabopaTopHoii padore,
Omnpoc Ha 3aHsATHAX, TecT

©)
=
=~
&
+

[1K-2 + + + + KonTposnbHas pabora,
Dk3amen, Koncrnekr
CaMOIIOITOTOBKH, 3aluTa
otyera, OTUeT 1Mo
naboparopHoii paboTe,
Omnpoc Ha 3aHATUsAX, TecT

6. UaTepakTuBHBIE MeTOABI H (OPMBI OPraHU3ALHHN O0yUCHH S
He mpenycmorpeno PVYIL

7. JlabopaTropHble padoThI
HaunmenoBanue nabopatopHbIx paboT npuBeaeHo B Tadbnuue 7.1.
Tabnuna 7.1 — HaumeHnoBanue 1abopaTopHbIX paboT

f 0]
Ha3zBanus pa3zienos HanmenoBanue 1ab0paTOpHBIX pabOT 8E8.= % e
7 cemecTp
2 Oobmue BOmpoch HccnenoBanrie OCHOBHBIX MTapaMETPOB 4 OIIK-5,
MOCTPOEHUS JIa3epOB HOJIYIPOBOJHUKOBOTO Ja3epa [1K-2
Hroro
3 DnemeHTbI [TorynpOBOAHUKOBBIE JETEKTOPBI ONTHYECKOTO 4 OIIK-5,
OIITO3JIEKTPOHUKHU U3ITy4YeHUs [K-2
5
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OrnpeneneHne MEKTPOONTUYECKUX TAPaMETPOB 4
AQHU30TPOMHBIX KPUCTAJIIOB.

Hroro 8

Hroro 3a cemectp 12

8. IIpakTHyeckue 3aHATUSA (CEMUHAPBI)
HanMeHoBaHME MPaKTHUECKUX 3aHATUHA (CEMUHAPOB) MpUBEACHO B Tabmwuie 8.1.
Tabnuua 8.1 — HaumeHoBaHUE IPAaKTUYECKUX 3aHATHI (CEMUHAPOB)

) f o]
Hasganus pasnenos HauMeHOBaHHe PAKTHUECKUX 3aHsTHiT (cemuHapoB) ; 3 £ 8. = & 2
7 cemecTp
1 Onucanue kBaHTOBBIX  YpaBHeHUst MakcBesia. [lnockue cBeToBbI€ BOJIHBI B 8 OIIK-5,
aHcaMOIei Oe3rpaHuYHbBIX cpefax. Onucanue KBaHTOBBIX [1K-2

aHcaMmOieil 1 mpoIeccoB
penakcanyu. B3anMozeiicTBIE 31eKTPOMAarHUTHOTO
H3ITYyUCHUSA C BEIICCTBOM

Hroro 8
2 O6mue BOnpocCs OnTuueckue pe3oHaTopbl. XapaKTepUCTUKH 6 OIIK-5,
MTOCTPOCHHS JIa3€POB Ja3epPHOT0 U3Iy4eHusl. TBepAOTENbHbIE JIa3epPhl. TIK-2
I"a3oBbIe ma3epsl.
Hroro
3 D1eMeHThI [InanapHble ONITUYECKHUE BOJHOBOBI. DJIeMEHTAapHAas 4 OIIK-5,
OITORJIEKTPOHUKH TEOpPHS BOJIIHOBOJIOB. [K-2
Hroro 4
Hroro 3a cemectp 18

9. CamocTosiTesibHasi padoTa
Bunsl camoctosiTensHOM paboThl, TPYAOEMKOCTh U (JOPMHUpPYEMbIe KOMIIETEHIIUH MPEICTABICHbI B
tabmuie 9.1.
Tabmuua 9.1 — Bunbsl caMocTosTenbHON PadOTHI, TPYIOEMKOCTh U (hOpPMUPYEMbIE KOMIIETSHIIHH

Bunbl camocTositenprHoit X E 4 2 S E
HasBanus paszaenos g 25 £ 5 = 5 @opMBI KOHTPOIIA
paboThI =0 & =53 Z
7 cemecTp
1 Omucanne kBauToBEIX | [loaroroBka K 8 OIIK-5, 3amura otuera, KoHcmekT
aHcaMOien MPAKTHYECKUM 3aHATHIM, I1K-2 CaMOITOATOTOBKH,
ceMuHapaMm KonrtposnpHhas pabora,
[TpopaboTKa JEeKIIMOHHOTO 6 8Hpoc Ha 3agHTHﬂX’ .
TYET IT TOPHOM
Marepuana CT 1O 1abOpaTopHO
pabote, Tect, Dx3ameH
Hroro 14
2 OO1ue BOmpoch ITonroroBka x 4 OIIK-5, 3amura otuera, KoHcmekT
MOCTPOEHHUS JIa3epOB MPAKTHYECKUM 3aHSITHIM, [1K-2 CaMOITOATOTOBKH,
ceMuHapam KontponwsHas padora,
I Ha 3aHATUAX
[IpopaboTka JTEKITMOHHOTO 4 8 poc Ha 3a6 >
Mareprana TYET 10 J1a0opaTopHOit
paborte, Tect, Dx3ameH
Odopmiienre 0T4eTOB 1O 4
nabopaTtopHbeIM paboTam
Hroro 12
3 DaeMeHThI ITogroroBka k 2 OIIK-5, Koucmekr
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OIITOSJICKTPOHUKHU

MPAKTUYECKUM 3aHSATHUSIM, I1K-2
ceMHHapam

caMomnoaroToBku, Onpoc
Ha 3aHaTHaX, OTder 0o
nmabopaTopHoi padore,

[TpopaboTka JIEKITMOHHOTO 6 Teer. D
MaTepHana ecT, DK3aMeH
Odopmiterre oT4eTOB 10 4
nabopaTopHbIM paboTam
OdopmiteHre 0T4eTOB 10 4
nabopaTopHbBIM paboTam
Hroro 16

Hroro 3a cemectp 42
[TonroToBka u caaya 36 DK3aMeH
9K3aMeHa

Hroro 78

10. KypcoBoii npoekT / KypcoBasi padora
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucteMa /IJisi OEHKH YCIIeBAeMOCTH 00y4Yar0IIUXCS

11.1. banjbHble OLEHKHU AJIS1 3J1eMEeHTOB KOHTPOJIsI
Tabmuna 11.1 — bayutbHBIC OIIEHKH JIJIS1 SJIEMEHTOB KOHTPOJIS

N . MaxkcuMasibHBIN
N MaxkcuManbHbIN MaxkcuManbHbIN
DneMeHThl y4eOHO 0as 3a nepuo Bcero 3a
6amt Ha 1-yto KT ¢ Gamn 3a mepuon
JESITETbHOCTH mexay 2KT u na cemMecTp
Hauasa ceMectpa  mexay 1KT u 2KT
KOHEII ceMecTpa
7 cemecTp
Koncmekr 8 8 4 20
CaMOTIOITOTOBKHU
KonTponbhas pabora 5 10
Omnpoc Ha 3aHATHAX 1 10
OTueTt o mabopaTopHOii 10 10 20
pabore
Tect 10 10
Hroro makcumym 3a 26 39 5 70
nepuoj
OK3aMeH 30
Hapacratomum urorom 26 65 70 100

11.2. IlepecueT 6a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOUKH
[TepecueT 6anIOB B OIIEHKU 32 KOHTPOJBHBIE TOUYKHU TIpe/icTaBiieH B Tabnuie 11.2.
Tabnmuna 11.2 — Ilepecuer 0anoB B OLIEHKH 32 KOHTPOJIbHbIE TOUKU

CornacoBaHa Ha noptane N2 30770

baynel Ha 1aTy KOHTPOIBHOM TOUKH Onenka
>90% ot MakcuMaabHOU cyMMbI OamioB Ha naty KT 5)
Ot 70% 1o 89% ot MakcuManbHON cymMMbl OasioB Ha nary KT 4
Ot 60% 10 69% OT MakcUMabHOU CyMMBI OaiutoB Ha gaty KT 3
< 60% ot MakcuManbHOU cyMMBbI 6astoB Ha aaty KT 2




11.3. IlepecyeT cymMMBbI 02J1JI0B B TPAAULIMOHHYIO M MEKIYHAPOAHYIO OLIEHKY
[lepecueT cymmbl 6aI0B B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBlIeH B TalnuIle
11.3.

Tabmuna 11.3 — Ilepecuet cymmbl 6aIOB B TPAIUITMOHHYIO M MEXTYHAPOTHYIO OIICHKY

Hrorosast cymma 6aiiios,

Onenka (I'OC) YYHUTHIBACT YCIEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (oTIMYHO) (3a4TEHO) 90 - 100 A (0TJINYHO)
85-89 B (ouensn xoporio)

4 (xopor1o) (3a4TeHO) 75-84 C (xoporto)
70-74
65 69 D (ynoBieTBOpUTENBHO)

3 (yAOBJIETBOPUTEINIBHO) (3a4TE€HO) 60 - 64 E (Hocperctaentio)
2 (HEYROBACTBOPUTEILHO) (1e Hwxe 60 6ammos F (meynoBneTBopHUTEIIBHO)

3a4TEHO)

12. Y4yeOHO-MeTOAUYECKOE M MH(OPMALIMOHHOE OOecriedeHre JUCHMIITIMHBI

12.1. OcHoBHas JuTeparypa

1. KsanTOBas u onTuyeckas dEKTpoHHKa : yuyeOHoe mocodue / A. C. llanrun ; ®enepanbHoe
areHTCTBO MO 00pa3oBaHUIO, TOMCKUH TOCYIapCTBEHHBI YHUBEPCUTET CHCTEM YIIPaBICHUS U
pamguosnekrponnku, Kadenpa dusmueckoir snexkrponukn. - Tomck : TYCVYP, 2008. - 112 c. : wi. -
bubmnuorp.: c. 112. - (nanuuue B 6ubnuorexke TYCVYP - 49 5k3.)

2. KsanToBas u onTuueckas snekrponuka [Tekcer] : yueObnuk st By3oB / A. H. TuxTus. - M. :
Abpuc, 2012. - 656 ¢ : nun. - bubmaumorp.: ¢. 652-653. - ISBN 978-5-4372-0004-9 (manmuuue B OMOIMOTEKE
TYCYP - 42 5k3.)

3. BBeneHue B KBaHTOBYIO U OINTHYECKYIO AJIEKTPOHUKY: YueOHoe mocobue / bamkupos A. U.,
[Magmapos C. M. - 2012. 98 c¢. [OnekrpoHHbli pecypc] - Pexum  pgocryna:
http://edu.tusur.ru/publications/1578 (mara obpamenus: 29.06.2018).

12.2. lonoiHuTeAbHAS JIUTEPATypa

1. Mansime B.A. OcHOBBI KBaHTOBOH AJIEKTPOHMKH U JIa3€pHOM TEeXHUKU: YueOHOe mocodue
11 By30B. — M.: Beicmias mikona, 2005. - 542 c. (nanuuue B 6ubnuoreke TYCYP - 39 5k3.)

2. Bepemarun N.K., Kocsuenko JI.A., Kokurn C.M. BBeneHne B ONTORIEKTPOHUKY: YUeOHOE
nocoOue A7s By30B, - M.: Beicmias mkona, 1991. — 191 c. (manuuue B 6ubnuoreke TYCVYP - 52 5k3.)

3. KganroBas m onTHueckas 31eKTpoHHKa: YuebHoe nmocobue / [anruna JI. U. - 2012. 303 c.
[OnexTpoHHbIi pecypc] - Pexum goctyma: http://edu.tusur.ru/publications/713 (mara oOpaieHus:
29.06.2018).

12.3. YueOHO-MeTOOUYECKHE MOCOOUS

12.3.1. O0s3arebHbIC y4e0HO-METOAMYECKHE TOCOOHS
1. HccnenoBaHue OCHOBHBIX MapaMeTpOB MOJYMPOBOJHMKOBOIO Ja3epa: Meronudeckue

yKazaHusi K JjaboparopHoil pabore miusa cryneHTtoB HampaiaeHuit 210100.62 — DnexktpoHuka u
HaHOAIEKTpoHUKa, 222900.62 — HaHoTexHONOrMM M MHKpocUcTeMHas TexHuka / bamkupo A. W,
[lepomna B. B. - 2014, 20 c. [DOnekrpoHHblii pecypc] - Pexum  gocryna:

http://edu.tusur.ru/publications/3984 (nara obpamenus: 29.06.2018).

2. TlomynpoBOAHHMKOBBIE IETEKTOPHI ONTHYECKOTO W3ITydeHHs: MeTomudeckne yKa3aHus K
naboparopHoil pabore ansi cryneHtoB HampasieHuid 210100.62 — DnekTpoHHKAa M HAHODJIEKTPOHUKA,
222900.62 — HarOoTeXHONOTHN B MUKpOcUCTeMHasi TexHuka / bamkupos A. U., lllepouna B. B. - 2014.
17 c. [OnexTponHsIii pecype] - Pesxxum mocrtyma: http://edu.tusur.ru/publications/3985 (nara obGparienus:
29.06.2018).

3.  OmpeneneHue EKTPOONTHIECKUX MTapaMETPOB aHM30TPOMHBIX KpHCTAIOB: MeTonuueckue
yKazaHusi K JjaboparopHoil pabore mis cryneHToB HampaiaeHuit 210100.62 — DnexkrpoHuka u

CornacoBaHa Ha noptane N2 30770 8



HaHOANEKTpoHUKa, 222900.62 — HaHoTexHONOrMM M MHUKpocucTeMHas TexHuka / Bypumos H. W,
[Mangapos C. M. - 2014. 18 c¢. [DnekrpoHHsldi pecypc] - Pexum  nmocryma:
http://edu.tusur.ru/publications/3986 (nara obpamenus: 29.06.2018).

4, KpanToBas W ONTHYECKAas ODIICKTPOHHMKA: METOAMYECKHE YKa3aHUs IO CaMOCTOATEIbHON
pabore mnst crymentoB HampaieHwid 210100.62 — DnekTpoHMKa W HAHOIEKTpoHHKA, 222900.62 —
Hanorexnonorun u mukpocuctemMHas texuuka / bamkupos A. U. - 2014. 20 c¢. [DnekTpoHHbIN pecypce] -
Pexxum nocryna: http://edu.tusur.ru/publications/3988 (nara obpamenus: 29.06.2018).

5. KsanToBas u onTHueckas 3JIeKTpOHUKA: MeToAnYecKre YKa3aHUs K MPaKTHUYECKUM 3aHSATUSM
g crygeHTtoB HampasieHuid 210100.62 — DOnexTpoHuka M HaHOAIEKTpoHMKa, 222900.62 —
HanorexHnonorun u MukpocuctemMHasi Texauka / bamkupos A. U. - 2014. 7 c. [DnexkTpoHHBINA pecypc] -
Pexxum noctyna: http://edu.tusur.ru/publications/3987 (nara obpamenus: 29.06.2018).

6. ®usnueckre OCHOBHI KBAaHTOBOM M ONTHYECKOW SIEKTPOHUKU: MeToAMuYecKHue yKazaHUsi K
npaktraeckuM 3aHatusMm / [angapos C. M. - 2013. 31 c. [DnekrponHHbIi pecypc] - Pexum mocryma:
http://edu.tusur.ru/publications/3483 (mara obpamenus: 29.06.2018).

7. KsanToBas u onTH4ecKas dIEKTPOHHKA : Y4eOHO-METOANYECKOE MOCOOHE MO MPAKTUIECKIM
sagsatusMm / Illamrmma JI. WM. - 2012. 228 c. [DnekrpoHHBIA pecypc] - Pexum goctyma:
http://edu.tusur.ru/publications/714 (xara oopamenus: 29.06.2018).

12.3.2. YuyeOHO-MeTOAMYECKHE IOCOOUS IJIsI JIUI[ ¢ OTPAHUYEHHBIMHM BO3MOKHOCTSIMHU 310POBbA U
HHBAJIN/I0B

Y4eOHO-MeTOMUeCKre MaTepratbl sl CAMOCTOSTEIbHOW U ayIUTOPHON paboOThl 00y4aromnuXcs
U3 YHCIia JIMI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI M MHBAJHNI0B MPEIOCTaBISAIOTCA B hopmax,
aJanTHUPOBAHHBIX K OTPAHUYCHUSAM UX 3I0POBBSI U BOCHIPHUATHS HH(DOPMAITIH.

JLast iu1 ¢ HapyLIeHUsIMH 3PeHusi:

- B (popme 3IEeKTPOHHOTO IOKYMEHTA;

- B TIeYaTHON (hOopMe YBEITUICHHBIM IIPUPTOM.

Jlis1 1L ¢ HAPYIIEHUSIMU CJIyXa:

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA;

- B TIe4aTHOU (hopme.

Jlais1 U1 ¢ HAPYIIeHUSIMU ONIOPHO-BUTaTeJILHOIO annapara:

— B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOM (hopme.

12.4. IIpodeccnonanbHbie 0a3bl JAHHBIX M1 HHPOPMALHOHHBIE CIIPABOYHbIE CHCTEMBbI
1. https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTepuajabHO-TeXHHYECKOe o0ecnedeHHe TUCHUILIAHBI U TPpedyeMoe MporpaMMHoe
odecreyeHue

13.1. O6uue TpedoBaHNS K MATEPHATbHO-TEXHMUYECKOMY M NPOrPAMMHOMY 00ecredeHn 0
AMCUMILINHBI

13.1.1. MarepuaJIbHO-TEXHHYECKOE M IPOrPaMMHOe o0ecredeHne VI JTeKINOHHBIX 3aHATHI
Jis mpoBenieHus 3aHATUN JIGKIMOHHOTO THUIA, IPYNIOBBIX U WHAWBUIYAJIbHBIX KOHCYIBTAIUH,
TCKYHIETO KOHTPOJA U HpOMG)I(yTO‘{HOﬁ aTTCCTAllMU HCIIOJB3YCTCA yqe6Ha${ AyaIuToOpHrsa C KOJIHUYCCTBOM
MOCAJOYHBIX MECT He MeHee 22-24, 000pyoBaHHAas JTOCKOM M CTaHAApPTHON yueOHOM Mebenbio. MMeroTcs
JEMOHCTPAIIMOHHOE O0OpyIOBaHME M Y4eOHO-HAIISAHBIE TOCOOUs, 00ECIeUMBAIOIINE TEMaTHYECKUE
WITIOCTPALUH T10 JICKIIMOHHBIM pa3zeaM JUCLUIUINHBL

13.1.2. MarepuaJIbHO-TeXHHYECKOE H IPOrpaMMHOe obecredeHue Al NPAKTHYeCKUX 3aHATHI
VYuebnast 1aboparopust
ydeOHasi ayIuTOpHS UIS TPOBENEHHS 3aHATHI MPAKTUYECKOTO THIA, Yy4eOHas ayJuTopus s
MPOBEIEHUS 3aHATUH 1a00paTOPHOTrO THIIA, TTOMEIIEHHE Ul KypCOBOTO MPOEKTUPOBAHUS (BBITOIHEHUS
KYpPCOBBIX pa0oT), TOMEIIEHHUE JUISI TPOBEICHUS TPYIIIOBBIX W WHAWBUIYAIBHBIX KOHCYIBTAIHH
634034, Tomckas obmacte, . Tomck, Bepmnnauna ynuna, a. 74, 110 aya.
Onucanue uMeroIerocs 000pyaoBaHUs:
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- JIaGoparopHble cTeHabl (6 mIT.);

- smeputenbpHbIe TPUOOPHI,

- Jlocka MarHUTHO-MapKepHasi;

- Onrrnueckas ckambss OCK-4;

- [lomemenue u1st XpaHeHus yueOHOTo 000pyIOBaHHUS;
- KommuiekT cnenuanu3upoBaHHON yaeOHOM MeOe;

- Pabouee mecto npenonasares.

[IporpammHuoe obecrieueHue He TpedyeTcs.

13.1.3. Marepua/ibHO-TeXHHYECKOE U POrPaAMMHOe o0ecrneuyeHue sl J1a0opaTopHbIX padoT
Yyebnas 1aboparopus
yueOHas ayIuTOpHUs JUIS IPOBEACHUS 3aHATHH J1a00OPaTOPHOTO TUTIA
634034, Tomckas obnactp, . Tomck, Bepmuauna ynuna, 1. 74, 111 ay.
Onucanue uMmeroIerocs 000pya0BaHus:
- YuebOnsiii crenn «OnTukay (2 mrt.);
- Ocuumorpag C 1-93;
- Uctounuk nuranus TB-1;
- Uctounuk nurauus b5-43;
- I'eneparop ummnynscos '5-54 (3 wrt.);
- I'eneparop ummynscos I'5-56;
- Bonsrmerp B7-78/1;
- Mynstumerp FLUKE 8845A;
- Ocuumnorpad TEKTRONIX TDS 2012C;
- Ucrounuk nmuranusa Mastech HY 3002D-2;
- JlaboparopHsbie cTeHAbI: «dneKkTpoonTrueckuii addexr» (2 mwr.), «Da3oBblit OPTPETY;
- Kommnbrotep (2 mrt.);
- Kommnekt cnenuanu3upoBanHoi yueOHo# Mmebenu;
- PaGouee mecTo mpenogaBares.
[TporpammHoe obecrieueHue:
— Microsoft Windows
— OpenOffice

13.1.4. MarepuaJIbHO-TEXHHYECKOE M IPOrPpaMMHOe o0ecredeHne VI CaMOCTOATEIbHOM padoThI
Jns camocTosTenbHOM paboThl MCTHONB3YIOTCA y4eOHBIE ayIUTOpUU (KOMITBIOTEPHBIE KIIACChl),
PaCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTb, . Tomck, Jlennna mpocrexkT, 1. 40, 233 ayn.;
- 634045, Tomckast obmacts, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast o6macTs, I. Tomck, Bepimauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTs, I. ToMmck, Bepmmnanna ynuua, 1. 74, 207 ayn.

CocraB 000pya0OBaHUsA:

- yueOHast mebeb;

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

- KOMITBIOTEPBbI TOAKIIOUEHBbl K ceTu «lMHTepHeT» M 00ecneuuBaroT JOCTYN B BIEKTPOHHYIO
HH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPEly YHUBEPCHUTETA.

[Tepedenp mporpaMMHOTO 00€CTICUEHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.
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13.2. MarepuajibHO-TeXHHUYECKOe oOecreyeHre TUCUUIIMHBI IJIS JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI U HHBAJIU/I0B

OcBoeHME NUCIUIUTHHBI JIMIIAMUA C OTPAaHMYEHHBIMUA BO3MOXKHOCTSIMH 3I0POBbSI M MHBAIAIAMHU
OCYIIECTBIISIETCS C UCIOIb30BAHUEM CPEJICTB OOYUEHHsI OOILEro U CIelnaIbHOrO Ha3HAUYEHUSI.

[Tpu 3aHATHSAX ¢ OOydYaAIONUMUCS € HAPYUIEHHAMH CJIyXa MPETYyCMOTPEHO HCIOIb30BaHUE
3BYKOYCUJIMBAIOIICH amnmaparypbl, MYIbTUMEAUMHBIX CpPEIACTB W JPYIHMX TEXHMUYECKHUX CPEIICTB
npuema/mepenadu ydeOHOW MHGOpPMALUU B AOCTYMHBIX (popMax, MOOMIIBHOW CHUCTEMBI MPETOIaBaHHS
Ui 00y4aronuxcsi ¢ UHBAIMIHOCTBIO, MTOPTAaTUBHOM MHAYKLIIMOHHOW CHUCTeMbI. YueOHasi ayAuTOpUs, B
KOTOPOH 3aHUMAIOTCSl OOydalomuecs C HapyIIeHUEM cliyxa, 00OpyIOoBaHA KOMIBIOTEPHOW TEXHUKOH,
ayIMOTEXHUKOU, BUJCOTEXHUKOM, FIEKTPOHHON JOCKOH, MYIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYUYAIONUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPEITYCMOTPEHO HMCIIOJIb30BaHUE B
JIEKIMOHHBIX U YU€OHBIX ayAUTOPUSIX BO3MOKHOCTH ITPOCMOTPA YAAJIEHHBIX 00BEKTOB (HapuMep, TeKCTa
Ha JIOCKE WM CJlai/ia Ha 9KpaHe) MPU TTOMOIIY BUACOYBEIMYUTENCH Ist KOM(POPTHOTO IMPOCMOTpa.

[Ipu 3aHATHAX ¢ OOYyYaOIIMMHUCA € HAPYLIEHHMSIMM OIOPHO-IBHMIaTe/IbHOIO AamNmapara
HCIIONB3YIOTCSl alIbTepHATHBHBIC YCTPOWCTBa BBOAAa WMH(MOpPMAIMU W JPYrHe TEXHUYECKHE CPEICTBa
npuemMa/repeaadd yaeOHol MH(opMaIuu B JOCTYMHBIX (popmax, MOOWIBLHON CHUCTEMBbI OOydYeHUS s
JIIOAEH C MHBAJIMIHOCTHIO.

14. OneHoYHbIE MAaTEPHAJIBI H METOAUYECKHE PEKOMEHIAIMHU 110 OPTaHU3ANUM H3YYeHUs
JTUCIHHUIIINHEI

14.1. Conep:xaHue OLEHOYHBIX MATEPHUAJIOB U METOAUYECKUE PEKOMEH AU
Jlns oueHku crerneHu cHOpMUPOBAHHOCTU U YPOBHSI OCBOCHUS 3aKPEIJICHHBIX 32 TUCIUILINHON
KOMIIETEHITUH UCIIOIb3YIOTCS OLIEHOUYHbIE MaTepUalibl B COCTABE:!

14.1.1. TecToBbI€e 3a1aHUA

1. OHOMEPHOE BOJIHOBOE YPaBHEHHE ISl o°E PE
HAIIPSKEHHOCTH DJIEKTPUYECKOTO OIS o Hop T 0
VIMEET BH/I 2E E

- g =0,
a2 M
PE 1 =
— - —V’E=0,
o’ eu
—
E
VZE —gu— =0;
2. B a1eKTpoMarHuTHOM BOJIHE H,=E.;

BEJIMYUHBI HAIPSKEHHOCTEM H_ =W-E_;

3JIEKTPUYECKOTO ¥ MATHUTHOTO TOJIEH E

CBA3aHBI YpPaBHEHUEM H, = Wm;

H, = [E,dw
3. Oneparop A HasbIBaercs A(au+ay)=aAu+a,A;
CaMOCOMIPSKEHHBIM (OPMHUTOBBIM), €CIIH J‘V* AudV = J‘u AvdV:
I J00BIX ABYX (DYHKIMH U 1 V ’
Iu:vmdv =0 (m=n);
Iu:vmdv =1 (m=n).
4. Onepatop A B IIPOM3BOIBHOM A = Iz//m (X (x)dx;

TIPE/ICTABIEHNH SBJISAETCS MATPHIIEH, -

AJIEMEHT KOTOPOW OMPEAEISIETCA A = J‘l//m Ay, dx;

BBIPAKEHHEM N

A =<y |Aly >;
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Ann = ZWk aIjna‘km '
k

5. CooTHOIIEHNE HACEIEHHOCTH
ypoBaeit (N1 u Np) s cpenpi,
HaXoIs1Iencsd B COCTOSHAN

m:&exp{_ Ez—El}
g1 092

TEPMOJIMHAMUYCCKOTO PABHOBECHUS Ny — N, exp E,-B

(ypoBeHb «1» — HIDKHUN U «2» — BEpXHUIL): g1 O, KT
N, N, o E,+E
1 —_ < Xp S
% 9 kT
o,N; =g,N,

6. BeposTHOCTH CIOHTaHHOTO v
n3nydeHus (koddduuuent DitHmTeHa %
A1) 3aBUCHUT OT YaCTOTHI MIEPEX0/a V KaK: v

HC 3aBUCHUT OT V

7. B ancamb6ne yacTtuil ¢ 1ByMs
YPOBHSMU dHEPTrHH (IIEPBOHAYATHHO
HaXOIAIIMMCS B COCTOSHHU
TEPMOJIMHAMUYCCKOTO PABHOBECHS ), TIPU
ONTHYCCKON HAKAUYKe HHBEPCHUIO
HaceNnEHHOCTEH:

MOXHO CO34aThb IIPpHU MaJIbIX
IJIOTHOCTAX SHCPTUU HAKAYKU P

MOXXHO CO31aThb ITPpH OONBIINX p

MOXXHO CO3/1aTh MPHU JIOOBIX p

CO3J1aTb HCBO3MOKHO B IIPUHIIHUIIC

8. YcnoBue ycTOHYMBOCTH
OTKPBITOTO ONTHYECKOTO PE30HATOPA
JUTMHOM L ¢ pajmycaMu KpUBHU3HBI 3epKaJl
I ury:

L L

O<|1-—|1-—|<1
n I

0< 1—L 1—L <1
] r

L<rq, L<ry

L>rq, L>1)

9. CooTHoIIEHNE MEXTY
pajrycaMu KPpUBU3HBI CPEPUICCKUX
BOTHYTBIX 3epKall (I'1 1 I'2) M paCCTOSTHUEM
MeXay HuMH L (mmuHa pe3oHaropa) 1uist
NONYKOHDOKANbHO20 PE3OHATOPA:

I = 00, r,=2L

rn=o,r,=L

r=r,=L

n=r,=2L

10. A66peBuarypa TEM
0003HaYaeT:

MIPOAOJIBHYIO AIEKTPOMArHUTHYIO
BOJIHY

MOTIEPEYHYIO JIEKTPOMAarHUTHYIO
BOJIHY

MPOJIOJIEHYIO MOJTy PE30HaTOpa

MONEPEYHYI0 MOJly p€30HATOpa

11. Mexaauzmom Hakauku B He-Ne
Ja3epe sBIISETCS:

TIpOliecC Mepeiaur SHEPTHH 1
3apsia or He™ atomy Ne

MpolLeCcC nepenadn sHeprun ot Hem
aromy Ne

BO30Y’K/IeHHE aTOMOB HEOHA
HIIEKTPOHHBIM YIapOM

TIOINIOIICHUE KBAHTOB CBETA
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12. Peakuus nepenauu
BO36y)I(,Z[eHI/ISI, HpI/IBOIISIH_[aSI K HAKaQUYKEC
nazepHoro nepexoaa B CO,-Ny-He mazepe,
3aIMUCHIBACTCS CIICIYIOIINM 00pa3oMm:

e+ CO, —» e+ CO*

No* + CO, — N, + CO*

He* + CO, — He + COy*

13. Tun nazepuoro nepexona B CO;
nasepe:

AJICKTPOHHBIN

K0JIeOaTeIbHO-BpalllaTeIbHbIN

Mexay yposasimu CTC
(CBEpXTOHKO# CTPYKTYpBI aTOMAa)

Mexay ypoBHsiMu TC (ToHKOM
CTPYKTYpPBI aToMa)

14. Tun na3zepHoro nepexoaa B He-
Ne nazepe:

AJICKTPOHHBIN

KO0JIeOaTeIbHO-BpalllaTeIbHbIN

Mexay ypoBHsimu CTC
(CBEpXTOHKO# CTPYKTYpBI aTOMAa)

Mexay ypoBasaMu TC (ToHKOM
CTPYKTYpBI aToMa)

15. Py6unoBsiii (Al;03:Cr'*) nasep
paboTaer 1o cieayrouei cxeme:

2-X YpOBHEBOI

3-X YpOBHEBOI

4-xX ypoBHEBOH

5-U YpPOBHEBOM

16. Heommmosstii (MAT:Nd>™)
Jazep paboTaer 1o CleayroIei cxeme:

2-X YpOBHEBOI

3-X YpOBHEBOI

4-x ypoBHEBOU

5-U YpPOBHEBOM

17. Ecnu 0603HauuTh yepe3 AEg,
AFE3, n AET IMpUHY BaJICHTHOM 30HBI,
3aIpeieHHON 30HbI U 30HbI TPOBOIMMOCTH
IIOJIyTIPOBOAHHUKA COOTBETCTBEHHO, TO
4acToTa U3JIy4€HHUs OTYyTPOBOAHUKOBOTO
naszepa Oyner:

Vs~ AEB/ h

Vs~ AE]‘[/ h

Vs~ AEg/ h

Vysn~ (AEH+ AEB)/h

18. JlnmHa BOTHBI A M3ITyYeHHUS, A=2,12 Mmxm
IIOJIy4YEHHOTO ITPU OTHOKPATHOM YABOECHUHU 4=1,06 mxMm
ocHoBHoi1 yactotel UAT: Nd**—nasepa 2=0,53 MM
(4=1,06 mx™m) paBHa: 0,265 mMxm

19. B muianapHOM BOJTHOBOJIE E,,H H,
BOJTHOBOJTHBIH CIIOW OTPaHUYEH BJIOIh HEE
ocHu X ¥ uMeet toinmuny h. lns TE — LA
MOJIBI 3TOTO BOJTHOBOJIA OTIMYHBI OT HYJIS E, E.H,
KOMITOHEHTBI H,,H,,E,

20. B mutanapHOM BOJTHOBOJIE E,,H H,
BOJTHOBOJTHBIN CITOW OTPaHUYEH BIIOITH E
ocHu X ¥ uMeet toaumuy h. {ng TM — c y’EX’ :

yr=x1"' 'z
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MOJIBI TOI'0 BOJIHOBOJA OTJIMYHBI OT HYJIA H v H,,
KOMITOHEHTHI

14.1.2. Jx3aMeHallMOHHbIE BONPOCHI

[Tpunuun ycunenus MU

VYpaBuenus Makcsemia B quddepennuanpaoii popme. MarepuanbHbie ypaBHEHHS

OpnomepHoe BOIHOBOE ypaBHeHuE. [Imockue ckansipHble BOJIHBL. ["TapMOHUYECKHE BOJIHBI

I1nockast BoiHa, pacpOCTPAHSIOIASACA B IPOU3BOJIBHOM HAIPABIECHUN

OM 110CKHE BOJIHBI

[Tonspuszanus MI0CKUX BOJIH

3akoH coxpaHeHus 3Hepruu. Bekrop IloiiHTuHTra

BonnoBoii maket. ['pyrinoBasi CKOpoCTh

[IpencraBnenus pyHKIUU cocTosiHUS. BekTop cocTosiHust. COBEKTOpP COCTOSHUS

Orneparopsl B IPOU3BOIBHOM NPEACTABICHUN

Omnpenenenue cpeqHux BeanduH. OnpeeieHne TOUHOTO pelIeHus (GU3MIeCKOr BEeTUIHHBI

YucTteiii ancamOi1b. CMeaHHbIi aHcaMOib. MaTpuIiia IioTHOCTH.

CBoilicTBa MaTpuIlbl IVIOTHOCTH.

VYpaBHEHUs IBUKEHU [IJIs1 MAaTPULIBI TUIOTHOCTH

TepmocTaTupoBaHHBINM aHCAMOJIb B COCTOSIHUM TEPMOJIMHAMUYECKOTO PaBHOBECHS

Ornucanue penakcanuu

OO1ee ypaBHEHUE 17151 MATPUIIBI TUIOTHOCTH

JIByxypoBHEBasi cucTeMa aroMOB BO BHelIHeM Imoje. OcHOBHbIE ypaBHeHuUs. BepostHocTH
MHYLIUPOBAaHHBIX IIEPEXO/I0B

JIByxypoBHEBasi CHUCTEMa aTOMOB BO BHeEIIHeM Tosie. AHaiu3 ypaBHeHuid. KpuBas Jlopenuna.
Cnaboe nozne. CunpHOE 110J1e

CroHTaHHbBIE TIEPEXOIBI

banancHble ypaBHEHUs

OnemMeHTapHas TEOpHsl OTKPBITHIX ONTUYECKUX pe3oHaropoB. lIpononbHbie Monbl. Ilonepeunsie
MOJIbI

JloGpoTHOCTH pe3oHaropa

BonHoBas Teopusi OTKPBITBIX PE30HATOPOB

Knaccugukanus OTKpbITBIX PE30HATOPOB

Cenexius TUTIOB KoJIeOaHUI B ONTHYECKOM PE30HATOpE

KorepeHTHOCTh 1 MOHOXPOMATHYHOCTB JIA3€PHOTO U3JIy4EHUs

PacxoaumocTs na3epHbIx MyuykoB. DOKYCHPOBKA Ja3€pHBIX JTyden

EcTrecTBeHHAas IMpUHA CIIEKTPAIIBHBIX JIMHUN.

OnHOponHOE yIIMPEHUE CIEKTPANbHBIX TMHUN. HeoqHOpoaHOE yIIMpeHne CIeKTPAIbHBIX JIMHUM

Cxembl (PyHKIIMOHUPOBAHUS TBEPAOTEIbHBIX JIA3€POB

CucTemMbl HaKaYKU TBEPAOTEIbHBIX Ja3€pOB

banaHncHble ypaBHEHUS U PEKUM HETIPEPBHIBHOM TeHEpaIIu

PexxuM cBOOOIHOM renepanun

Jlazepsl ¢ mogymsiueit JOOpoTHOCTH pe3oHaTopa. CHHXPOHU3AIMS TTPOJOJILHBIX MO M TeHEepaIius
YABTPAKOPOTKUX UMITYJIbCOB

Oco0OeHHOCTH Ta30B KaK aKTUBHOTO BellecTBa JJs JlazepoB MexaHu3Mbl BO30YXKIEHUS
ra3opaspsaHbIX Ja3epoB

ATOMapHBIi renii-HEeOHOBBIH J1a3ep

MounekynspHbIi J1a3ep Ha YITIEKUCIIOM rase

Knaccudukanus Mo ONTHYECKUX BOJIHOBOJIOB

BonHOBOIHBIE MOJIBI TOHKOIJICHOYHOTO BOTHOBOA. D¢ (EeKTUBHAS TOIIIMHA BOTHOBOAA

['panueHTHBIE TUTAHAPHBIE BOTHOBOIBI

BonHoBbIe ypaBHEHUS JIJ1s TUIEHOYHBIX BOJIHOBOJIOB

Mozb! TOHKOIIJIEHOYHOT'O BOJTHOBO/IA IO AJIEKTPOMAarHUTHON TEOPHH

CBolicTBa MOZ TOHKOIUIEHOYHOT'O BOJIHOBOJA

BonHoBBIC ypaBHEHUS TSI TPAAMSHTHBIX TUTAHAPHBIX BOJTHOBOJOB
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14.1.3. TeMmbl KOHTPOJIBbHBIX PadoT
JUis TepMOCTAaTUPOBAHHOIO aHCaMOIsl, HAXOIAIIEroCs B COCTOSHMM pellaKCalluM, 3alluIInTe
ypaBHEHHE, OIHMCHIBAIOLIEE HBOJIOIHMIO HEAMAroHaJbHOrO »ieMeHTta [J12(t) m Haiiaute ero oOrmiee
pelIeHue.

14.1.4. Tembl 0OIPOCOB HA 3aHATHAX

[TpyHLIMIIBI YCHIIEHUS CBETA.

OnucaHue KBAHTOBBIX aHcaMOJiell B COCTOSIHMM TEIUIOBOTO paBHOBECHUS M B Ipoliecce
penakcauuu. Marpuna niaotHocTH. banaHcHble ypaBHEHUSI.

OnemeHtapHas Teopusi pe3onaropoB. Ceneknus moa. Pacxomumocts mydyka KorepeHTHOCTD,
OJTHOPOJHOE W HeoaHopogHoe yiupeHue CrnekTpalibHOW JMHUM. TBepAOTENbHBIN Jazep. Pexumbl
paboThl. ["a30BbIit J1a3ep

[Tnanapueie onTHYeckue BOIHOBOABI. Kiaccuukamus onTHYECKUX BOJIHOBOAOB. D PeKTHBHASL
TOJIIIMHA BOJIHOBOJA. [1010CKOBBIE BOTHOBO/BI.

14.1.5. Bonpocbl Ha caMONIOATOTOBKY
[Tpunuun ycunenus MU
VYpaBuenust Makcseiia B auddepenunansHoil popme. MarepuanabHble ypaBHEHUS
OpHomepHoe BoIHOBOE ypaBHeHue. [lnockue ckansipHble BOJIHbL. ["TapMOHHYECKHE BOJIHBI
ITnockas BoHa, pacpOCTPaHAIOIASACSA B IPOM3BOJIBHOM HAllpaBJICHUN
OM 1n10cKH€e BOJIHbI
[Tonsspu3anus MIOCKUX BOJIH
3akoH coxpaHeHus 3Hepruu. Bexrop IloiitHTuHTra
Bonnoso# naker. ['pymmnosas ckopocTs
VYKkakuTe Iuana3oHbl JJIUH BOJIH YIBTPapHOIETOBOTO, BUAMMOTO U HH(]paKpac-
HOT'O JUAla30HOB ONITUYECKOTO U3JIyYCHHUS.
HazoBuTe 0CHOBHBIE CBETOBBIE U IHEPIETUUYECKUE XAPAKTEPUCTUKU ONTUYECKOTO
U3ITy4EHUS.
OxapakTepu3yiTe OCHOBHBIE TUIIBI [IEPEXOI0B MEX/y SHEPreTUUECKUMHU YPOB-
HSIMU B KBAHTOBOW CHUCTEME U HA30BUTE BUJIbI BBIHYKICHHBIX I1EPEXO/IOB.
HanwmmTe ycioBre HHBEPCHOHHON HACEIEHHOCTH U MPOBEIHUTE KIACCU(PUKAIIHIO
METOZ0B YHEPTreTUYECKON HAKAYKN aKTUBHBIX CPEC.
O0bscHUTE pabOTy ONTHUYECKOTO PE30HATOpa M HAMMUIIUTE YCIOBUE CaMOBO30y-
KICHUS J1a3epa.
[TpuBenuTe CTPYKTYPHYIO CXEMY Jla3epa, 0ObCHUTE Ha3HAUYEHUE SJIEMEHTOB U
IIPUBEINUTE OCHOBHBIE ONTHUUYECKHE U AIIEKTPUUECKHUE ITapaMETPBI JIa3€POB.
OObscHUTE NPUHIUI padOThl TBEPAOTENLHOIO PYOMHOBOTO Jla3epa, YKaXKUTE €ro
OCHOBHBIE [TAPaMETPHI.
[TpuBenuTe 3HEepreTuyeckyro nuarpammy razoBoro He-Ne nazepa u o0bsicHuTE
HPUHIUI €r0 paboThI.
OO6bsacHuTe NpUHIUT padoThl MosiekysipHoro CO?2 - na3epa U HOHHOTO JIa3€poB,
HA30BHUTE UX OCHOBHBIE MapaMeTPhl U 00IaCTH UCIOIb30BAHUS.

14.1.6. Tembl 1a60paTOPHBIX PadoT
HccnenoBanre OCHOBHBIX MapaMeTPOB IOIYIIPOBOIHUKOBOTO JIa3epa
[TomynpOBOAHUKOBBIE JETEKTOPBI OMTUYECKOTO U3TYyUEHUS
OmnpefeieHre EKTPOONTHICSCKIX TapaMeTPOB aHU30TPOITHBIX KPUCTAJIIOB.

14.2. TpeGoBaHus K OLICHOYHBIM MaTepPHAJIAM JJIsl JIMI[ C OTPAHHMYEHHBIMHU BO3MOKHOCTAMH
3A0POBbS U HHBAJIMAOB
Jig v ¢ OrpaHMYEHHBIMM BO3MOYKHOCTSMM  3JI0pPOBbS M MHBAIUAOB IPETyCMOTPEHBI
AOIOJHUTEIBHBIC OLICHOYHBIC MaTCpHaJibl, IEPCUCHb KOTOPHIX YKa3aH B Ta6J'II/IHe 14.

CornacoBaHa Ha noprtane Ne 30770 15



Ta6Jmua 14 — I[OHOJIHI/ITGHBHLIC Marcpualibl OLICHUBAHUA JJIA JIUL C OTPAHUYCHHBIMH BO3MOKHOCTSAMU

3I0POBHSI M HHBAJIMIOB

Kareropun
00yJarommxcst

Buasl TOIMOIHUTEIILHBIX OLIEHOYHBIX
MarepuanoB

@opMbI KOHTPOJIS U OLEHKHU
pPe3yJIbTaTOB O0yUYCHUS

C HapyueHusaMu
cryxa

C HapyueHusaMu
3peHus

C HapymeHusiMu
OIIOPHO-
JIBUTATEIBHOTO
anmnapara

TecTbl, MUCEMEHHBIE CAMOCTOSATENBHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI

CobecenoBaHue 110 BOIIPOCAaM K 3a4€Ty,
OIIPOC 0 TEPMHUHAM

Pemenne MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCbMCHHBIC
CaMOCTOSATENIFHBIC Pa0OTHI, BOIPOCHI K
3auery

[IpenMy111eCTBEHHO TMCbMEHHAs
IIPOBEpKa

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHAWBUIYATIBHO)

HpeI/IMyH_IeCTBeHHO JAUCTaHIITMOHHBIMU
MCTOJaMH

C orpaHMyYeHUSIMH 11O
O0IIEeMETUITUTHCKIM
MOKa3aHUsIM

TecTbl, MUCbMEHHBIE CAMOCTOSITEIIbHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIC PA0OTHI, YCTHBIE OTBETHI

[IpeuMy1ieCTBEHHO IPOBEPKA
METOAAMHU UCXOIS U3 COCTOSIHUS
o0yuaroIerocs Ha MOMEHT IIPOBEPKHU

14.3. MeToguueckne peKoMeHAalHH M0 OIleHOYHBIM MaTepuasiaM JJisl JUI ¢ OTPAaHUYEeHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI 1 MHBAJIN/10B

Jns nun ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI M WHBAJIMJOB IIPEIYyCMAaTPUBACTCS
nocTtynHas popMa npeocTaBieHUs 3aJaH| OLIEHOYHBIX CPEACTB, a8 UMEHHO:

- B TIeYaTHOU (opMme;

— B TIe4aTHOU (hOpMe C YBEITMUYSHHBIM MIPU(TOM;

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA,;

- METOJIOM YTEHHS aCCUCTEHTOM 33/IaHUS BCIYX;

- NpeAO0CTaBICHUE 3aJaHHsI C UCIIOJIb30BAaHUEM CYpJI0IIEPEeBOIa.

JluaM ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMM 3/10pOBbsl M MHBAJIMaM yBEIMYUBACTCS BpeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. [l Takux OOydYaromuXcsi MpeayCcMaTpUuBaeTCs
nocTtynHas popMa npeocTaBieHHsl OTBETOB Ha 3a/1aHUs, 3 UMEHHO:

— MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- NPEACTaBICHNE OTBETOB YCTHO.

[Iponienypa oOueHWBaHHS pPE3YJAbTaTOB OOYYEHHUS JIUI] C OrPAaHUYECHHBIMH BO3MOXXHOCTSIMH
310POBbS M MHBAJIMJIOB MO JUCLUIUIMHE MpPEIycMaTpUBaeT MpelocTaBleHue MHpopManuu B (opmax,
aIalTHPOBAHHBIX K OTPAHUYCHHUSM UX 370POBbSI M BOCIPUATHS HH(OPMAILIHN:

JL1s1 1ML ¢ HApyLIeHUSIMM 3PeHust:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B [Ie4aTHON (hopMe YBETUUEHHBIM IIPUPTOM.

JI1s1 1M1 ¢ HApYLIeHUsIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA;

— B reyaTtHoi opme.

JL1s1 IM1 ¢ HAPpYUIEHUSIMHM ONIOPHO-ABUTaTeJLHOI0 annapara:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

- B MIe4aTHOU (opme.

[Tpy HEOOXOOUMOCTH JUIS JIMII C OrPAaHMYEHHBIMH BO3MOXHOCTSIMHM 37I0POBbS M HHBAJIMJIOB
MpoIieTypa OIICHUBAHUS PE3YIBTaTOB 00yYSHHS MOYKET MTPOBOAUTHCS B HECKOJIBKO ITAIOB.
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