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Pozdeeva
Размещенное изображение
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JINCT COI'NTACOBAHU A
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[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:
Maremarnka, Ou3nka.
[TocneayromuMu AUCHUITMHAMH SIBIISIOTCS: DHEPreTUyecKas dJeKTPOHUKA.

3. TpeGoBaHusl K pe3yJibTaTaM OCBOEHHUSI IMCUUTLIHHBI

[Tponecc n3yueHust JUCUUIUIMHBI HallpaBiieH Ha (POPMHUPOBAHUE CIIETYIOIUX KOMIETEHIUI:

— OIIK-5 crmocoGHOCTRIO HMCIONB30BaTh OCHOBHBIE IMPHEMbI OOpaOOTKH M TIPEICTaBICHUS
HKCTIEPUMEHTAIBHBIX JaHHBIX;

— IIK-2 cnocoOHOCTBIO apryMEHTHPOBAaHHO BbIOMpaTh M pealM30BbIBaTH Ha IPAKTUKE
3(pPEKTUBHYI0 METOAUKY SKCHEPUMEHTAIBHOIO UCCIIEI0BaHUS TapaMeTPOB U XapaKTEpUCTUK IPUOOPOB,
CXEM, YCTPOMCTB M YCTaHOBOK OJEKTPOHHKH M HAHOAJIEKTPOHHKH PAa3JIMYHOTO (YHKIMOHAIBHOTO
Ha3HAYCHMUS;

B pesynbrare usydeHus IMCHUIUIMHBI O0Y4atOIUNCs JOKEH:

— 3HaTh (yHJaMEHTalbHblEe NMPUHLUIBl KBAHTOBOW M ONTUYECKOH 3JIEKTPOHUKH; OCHOBHBIE
JMHEWHBbIE U HEJMHEHHbIE SBJICHHUS KBAaHTOBOM M ONTHYECKOW SJIEKTPOHUKH M METOJbl UX OMHCAHUS;
MPUHIUIB! PYHKITHOHUPOBAHUS KBAHTOBBIX M ONTOAJIEKTPOHHBIX IPUOOPOB B CUCTEM

— yMeThb IPHUMEHATh MaTreMaTH4yecKHe MeTOoAbl, (U3NYECKHE 3aKOHBI U BBIUYHUCIUTEIBHYIO
TEXHUKY JAJsl pelleHHs] NMPAaKTUYEeCKHX 3a/ad; MPOBOAUTH M3MEpPEHUs, o0pabarhlBaTh U INPEICTaBIATH
PE3YIIBTATHI;

— BJAJeTh COBPEMEHHBIMH IMOJAXOJAMHM M METOJaMM aHaju3a U ONMCAaHUS JIMHEHHBIX U
HEJIMHEHHBIX 3P PEKTOB KBAHTOBOW M ONTUYECKOH IEKTPOHUKH.

4. O0beM IMCUMIJIMHBI M BU/IbI Y4eOHOH padoThl
OOmast TpyAOEMKOCTh IUCHMIIMHBI cocTaBisieT 4.0 3aueTHBIX €IUMHUIBI U Tpe/CTaBleHa B
Tabmuue 4.1.
Tabnuua 4.1 — TpynoeMKOCTh TUCIUILTUHBI

Buapl yueOHOM AeSTENBHOCTH Bcero gacos CemecTpsl

7 cemecTp
AynuTOpHBIE 3aHATHS (BCETO) 58 58
Jlexnun 22 22
[IpakTudeckue 3aHsATUS 20 20
JlaGoparopHbie paboThI 16 16
CamocTrosiTenbHast paboTa (Bcero) 50 50
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Odopmiterre oT4eTOB 110 JTabopaTOpHBHIM paboTam 16 16
[IpopaboTka JTEKIMOHHOTO MaTepuaa 16 16
[TonroroBka K MpakKTUYECKUM 3aHATUSM, CEMUHApaM 18 18
Bcero (6e3 sx3amena) 108 108
[ToaroroBka u craya sK3aMeHa 36 36
OO61mas Tpy10eMKOCTb, 4 144 144
3auetHbie Enunuiibt 4.0 4.0

5. Conep:xanue TUCHMILIHHBI

5.1. Pa3nenn! AMCHUILIMHBI 1 BUABI 3AaHATHNA
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 8 10 0 14 32 | OIIK-5, IIK-2
2 O0mIre BOPOCH MMOCTPOCHUS J1a3ePOB 8 6 4 18 36  OIIK-5, TIK-2
3 DieMeHTBl ONTOAIEKTPOHUKHU 6 4 12 18 40 | OIIK-5, IIK-2
Hroro 3a cemecTp 22 20 16 50 108
Hroro 22 20 16 50 108

5.2. Conep:xkanue pa3aesioB IMCHUIJIMHBI (110 JEKIUSIM)
CopeprkaHue pa3eioB JUCHUILINH (TI0 JIEKIMAM) MPUBEICHO B TadauIe 5.2.
Tabnuua 5.2 — Coneprkanue pas3ieiaoB JUCIUILINH (10 JIEKIHSIM)

Hazpanus pa3znenos CozeprkaHue pasaesnoB TUCUHUILIAEGI (110 nekuuam) - 3 £ 8.5 & >
7 cemecTp
1 Onucanue kBanToBbIX  [IpuHIMIBI ycuneHus ceeta.OnucaHue KBaHTOBBIX 8 OIIK-5,
aHcamOneit aHcaMOJieil B COCTOSIHMM TETJIOBOTO PABHOBECHS U B [1K-2
npolecce penaakcanui. Marpuiia ioTHOCTH.
banancHble ypaBHEHUS.
Hroro
2 O61ue BOnpocs OnemeHTapHas Teopusi pe3oHaropoB. Cenekuus Moz, 8 OIIK-5,
MMOCTPOEHHUS JTa3EPOB PacxomumocTs myuka KorepeHTHOCTh, OHHOPOAHOE U IK-2
HEOJHOpOAHOE ymupeHne CeKTpaabHOW JTMHHUH.
TeepnotenbHbIil nazep. Pexxumspl paboThl. ['a30Bb1i
nasep
Hroro 8
3 DaeMeHThBI [I;maHapHbBIE ONITUYECKHUE BOJHOBO/BI. 6 OIIK-5,
OITORJIEKTPOHUKH Knaccudukanust ontruyeckux BOTHOBOOB. IK-2
D¢ dexTuBHas TommuHa BoiHOBOA. [TonockoBbie
BOJIHOBOJIBI.
Hroro 6
Hroro 3a cemectp 22

5.3. Paznenbl AMCUMILUIMHBI M MEKIMCUMILUIMHAPHBIE CBSI3H ¢ 00ecnedyuBAOIMMU (MPeabIAy IIHMM)
U oOecneynBaeMbIMU (NMOCJAEAYIONIUMHE) JUCHTUNIIMHAMU
Paznensl MUCHUTUIMHBI U MEXIUCHUIIIMHAPHBIE CBSI3U ¢ 00ECTEUUBAIONTUME (TIPEIBITYITIMHI) U
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obecrnieunBaeMbIMHE (TTOCIIECAYIONIMMHI ) TUCIUTUTMHAMY MIPEICTaBICHBI B Tabmuiie 5.3.
Tabnuna 5.3 — Pazaensl AUCIUTUIMHBI U MEKIUCITUTIIIMHAPHBIC CBS3U

No pa3nenoB qaHHOUM NUCUMIUIUHBL, A5
KOTOPBIX HEOOXOJMMO U3yUeHHUE
JTUCIUTLIAH
1 2 3
[IpeniecTByronme TUCIUTUTUHbI
1 Maremaruka + + +
2 dusuka + + +
[Tocnenyromume TMCUUTUIAHBI
1 DHepreTuyeckas AIEKTPOHUKA + +

5.4. CooTBeTCcTBHE KOMIIETEHIUIi, (POPMUPYEMBIX NPU U3YYEeHUH TUCHMILIUHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHUUH, (OPMUPYEMBIX MPHU HM3YYEHUH AUCHUIUIMHBI, M BUIOB 3aHATHHA
MPEACTABICHO B Ta0uIle 5.4.
Tabmuma 5.4 — CooTBeTCTBHE KOMIIETEHIMHA, (OPMHPYEMBIX MPH H3YYCHUH AMCLUUIUIMHBI, ¥ BHJIOB
3aHATHH

Bune! 3ansatui

DopMBbI KOHTPOJIS

Komme
TCHIIU
n

HE &< 82 =So &6 S =

&2
+ + +

@)

=

A

ol

+J1e
K

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

ITK-2 + + + + KonTpomnsHnas pabdora,
Ox3ameH, Koncnekr
CaMOITOATOTOBKH, 3aIuTa
otuera, OTYeT 1Mo
nmabopaTopHoii padore,

Omnpoc Ha 3aHaTHX, Tect

6. UnTepakTuBHbIE MeTOABI U GOPMBI OPraHU3aALUN 00yUYEeHH S
He npenycmorpeno PYIIL.

7. JIaGopaTtopHbIe padoThI
HanmenoBanue 1abopaTopHbIX paboT npuBeaeHo B Tabnuie 7.1.
Tabnuua 7.1 — HaumenoBanue 1abopaTopHbIX paboT

HazBanus pasnenos HaunmenoBaHue 1ab0paTopHbIX paboT 8 EZ. =% >
7 cemecTp
2 O6mue BONpocCsl HccnenoBanrie 0CHOBHBIX TapaMeTPOB 4 OIIK-5,
MIOCTPOEHHUS JIa3epOB IIOJIyTIPOBOAHMUKOBOTO JIa3epa [1K-2
Hroro
3 DnemeHThI [TonynmpoBOJHUKOBBIE IETEKTOPBI ONITUYECKOTO OIIK-5,
ONTONIEKTPOHUKHU U3JIy4YEHUs IK-2
Omnpenenenne AEKTPOONTHIECKUX TapaMETPOB 8
AQHU30TPOMHBIX KPUCTAJIIOB.
Hroro 12
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Hroro 3a cemectp 16

8. IpakTHyeckue 3aHATHS (CEMUHAPHI)
HaumeHoBaHMe NpakTHYECKUX 3aHATUN (CEMUHApPOB) MpuBeaeHO B Tabnuue 8.1.
Tabnuna 8.1 — HanmeHoBaHME MPAKTUIECKUX 3aHATHH (CEMUHAPOB)

v f (&)
HasBanus paszenos HaumenoBaHue MpakTHYECKUX 3aHATHH (CEMUHAPOB) |, & £ 3.= = g
7 cemecTp
1 Onucanue kBaHTOBbIX | YpaBHeHUa Makceiia. [Imockue cBeTOBbIE BOJIHBI B 10 OIIK-5,
aHcamOnei Oe3rpaHn4HbIX cpenax. OnncaHue KBaHTOBBIX [1K-2

aHcam0iieil ¥ mporeccoB
penakcanuu. BzaumMonecTBrue 3IeKTPOMarHuTHOIO
U3JIy4€HUs C BEIIECTBOM

Hroro 10
2 Oob1ue BOonpochl Onruyeckue pe3oHaTopbl. XapaKTEPUCTUKHU 6 OIIK-5,
IIOCTPOEHHS JTA3EPOB JIA3€PHOT0 U3JIy4eHUs. TBEpAOTEIbHBIC JIa3EPhI. [K-2
["a30BbIC Na3€pHl.
Hroro 6
3 D1eMeHThI [InanapHble ONTUYECKHUE BOJHOBOABL. DJIEeMEHTApHAs 4 OIIK-5,
OITORJIEKTPOHUKH TEOpPHS BOJIIHOBOJIOB. [K-2
Hroro 4
Hroro 3a cemecTp 20

9. CamocrosiTesibHas padora
Bunsl camoctosiTenbHON paboThI, TPYAOEMKOCTh U (JOPMUPYEMbIE KOMITIETEHIINH TIPE/ICTABICHBI B
Tabmuue 9.1.
Tabmuma 9.1 — Buabl caMocTOSTENbHOM paboThI, TPYAIOEMKOCTh M (POPMHUpPYEMbIe KOMIIETCHIIUU

Buibl caMOCTOSTENBHOM €2 422 E
HasBanus paszienos A 552 2 DOpMBI KOHTPOIIS
paboThI © o =0 Z
7 cemecTp
1 Onucanue KBaHTOBBIX  IloaroroBka k 8 OIIK-5, 3ammuTa oTuera, KoHCIIEKT
aHcaMOJen NPAKTAYECKUM 3aHSITHIM, I1K-2 CaMOITOJITOTOBKH,
ceMuHapaMm KontponwsHas pabora,
[TpopaboTka JIEKIIMOHHOTO 6 8np0c Ha 3ag;m/mx, .
Mareprana TYET MO0 JJTaOOpaTOPHOI
pabore, Tect, Dx3ameH
Hroro 14
2 OGmIre BONpOCHI IToaroroBka k 6  OIIK-5,  3amwra otuera, Koncnekr
MOCTPOCHHS JIa3EPOB MPaKTUYECKUM 3aHATUSIM, [1K-2 CaMOIIOITOTOBKH,
ceMuHapaMm KontponwsHas padora,
[TpopaboTka JIEKIIMOHHOTO 4 8np0c Ha 3ag;m/mx, .
Mareprana TYET 1O JTaOOpaTOPHOI
paborte, Tect, Dx3ameH
OdopmieHre 0T4eTOB 10 8
nmabopaTopHBIM paboTam
Uroro 18
3 DaeMeHThI IToaroroBka K 4 OIIK-5, Koncmexr
OTMTORIEKTPOHUKH MPAKTHYECKUM 3aHATHIM, [1K-2 caMonoJrotroBku, Omnpoc
ceMHHapam Ha 3aHATHAX, OTUEeT 1o
[IpopaboTka JIEeKIIMOHHOTO 6 nabopatopHoii pabore,
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Marepuana Tecrt, Dx3amMeH
OdopmieHre 0TI4ETOB 110 4
1abopaTopHBIM paboTam
OdopmieHre 0TYETOB 110 4
1abopaTopHBIM paboTam
Hroro 18
Hroro 3a cemectp 50
IMoxaroroBka u cxaga 36 DK3aMeH
IK3aMeHa
Hroro 86

10. KypcoBoii npoekTt / KypcoBasi padora
He npenycmorpeno PYIL

11. PeiiTuHroBasi cucreMa JJisi OEHKHU YCIIEBAE€MOCTH 00y4aI0IIUXCsl

11.1. BanabHbIe OLIEHKH /1JI51 3JIEMEHTOB KOHTPOJIS
Tabmuua 11.1 — bayuibHble OLIEHKH JUIsl 3JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIi
. MaxkcumatbHBIT MaxkcumatbHBIT
DJeMeHTHI y4eOHO OaJL 3a epuo Bcero 3a
6amn Ha 1-yto KT ¢ Gani 3a mepuon
JeSITENIbHOCTH mexnay 2KT u Ha CEMECTD
Hauana cemectpa  Mexnay 1KT u 2KT
KOHEI] CeMecTpa
7 cemecTp
Koncnext 8 8 4 20
CaMOIIOITOTOBKHU
KonTponbsHas pabora 5 5 10
Ornpoc Ha 3aHATUAX 3 6 1 10
Otuer o maboparopHOit 10 10 20
pabore
Tect 10 10
Hroro makcumym 3a 26 39 5 70
nepuos
OK3aMeH 30
Hapacrarommm utorom 26 65 70 100

11.2. Ilepecyer 02/1JI0B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 0anoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKU IpeAcTaBieH B Tabnuue 11.2.
Tabnuna 11.2 — Ilepecuer 6amioB B OIEHKH 332 KOHTPOJIBHBIE TOUKH

baniel Ha 1aTy KOHTPOJIBHON TOUKU Onenka
>90% ot MakcuMaabHOU CyMMbI OasuioB Ha naty KT 5)

Ot 70% no 89% ot makcumanbHOM cymMbl 6aisioB Ha fgaty KT

4
Ot 60% 10 69% OoT MakcUMaIbHON cyMMbI OansioB Ha nary KT 3
2

< 60% oT MakcuMaIbHOU cyMMBbI OasuioB Ha naty KT

11.3. Ilepecyer cymMMbl 02/1J10B B TPAAUIIHOHHYIO M MEKTYHAPOIHYIO OLICHKY
[lepecuer cymmbl 0aayioB B TPaJUIIMOHHYIO M MEXIYHAPOAHYIO OLEHKY IpPEACTaBIeH B TaOiuIe
11.3.
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Tabmuma 11.3 — IlepecueT cymMMbl 6aJIJIOB B TPAAMIIMOHHYIO U MEXTYHAPOIHYIO OIICHKY

Hrorosas cymma 6asios,

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

HK3aMEH

5 (omMuHO) (3a4TEHO) 90 -100 A (OTIM4YHO)
85 -89 B (ouenb xoporio)

4 (xopo11o) (3a4TeHO) 75-84 C (xopor0)
70-74
65 - 60 D (ynoBneTBOpHUTENBHO)

3 (yAOBJIETBOPUTEINIBHO) (3a4TEHO) 60 - 64 E (HocpeicTaeno)
2 (1eynoBIIETBOPHTEHHO) (HE Hwuxe 60 6ammoB F (HeynoBI€TBOPUTEIHHO)

3a4TEHO)

12. YuyeOHO-MeTOAMYeCKOE U MH(OPMAIITUOHHOE O0ecnieyeHue TUCIUIINHBI

12.1. OcHoBHas JquTEpaTypa

1. KsanrtoBas u ontudeckas 3J1eKTpoHUKa : yyebHoe nocobue / A. C. llanrun ; @enepanbHoe
areHTCTBO IO 00pa3oBaHuIO, TOMCKHMH TOCYIapCTBEHHbIH YHUBEPCUTET CHUCTEM YIPABICHUS H
paauosnexktponuku, Kadenpa dusnueckoin snexrponuku. - Tomck : TYCVYP, 2008. - 112 c. : un. -
bubnuorp.: c. 112. - (Hanmuue B 6nbmorexke TYCVYP - 49 5k3.)

2. KsantoBas u onTtuueckas snekrponuka [Tekcr] : yuebnuk st By3oB / A. H. Iluxtun. - M. :
Abpuc, 2012. - 656 ¢ : wi. - bubmmorp.: ¢. 652-653. - ISBN 978-5-4372-0004-9 (manuune B OuOIMOTEKE
TYCVYP - 42 3x3.)

3. Baenenme B KBaHTOBYIO M ONITUYECKYIO JIEKTPOHUKY: YueOHoe mocobue / bamkupos A. U.,
[Manmapos C. M. - 2012. 98 c¢. [OnekrpoHHbli pecypc] - Pexum  pgocryna:
http://edu.tusur.ru/publications/1578 (nara oopamenwus: 29.06.2018).

12.2. lonosiauTeIbHAS JIUTEpaTypa
1. MansimeB B.A. OcHOBBI KBaHTOBOH AJIEKTPOHHUKH U JIa3€pHOM TeXHUKU: YuyeOHOe mocodue
1Tt By30B. — M.: Beicmiast mikosna, 2005. - 542 c. (Hanuuue B 6ubnuorexke TYCVYP - 39 3k3.)
2. Bepemarun U.K., Kocsuenko JI.A., Kokun C.M. BBeneHue B ONTORNEKTPOHUKY: YueOHOE
nocobwue 1y1st By30B, - M.: Breicias mkona, 1991. — 191 c. (manuuue B 6ubnuorexke TYCVYP - 52 7k3.)
3. KganroBas u onTHueckas 31eKTpoHuKa: YuebHoe nocobue / [Hanruna JI. U. - 2012. 303 c.
[DnextponHblii pecypc] - Pexum noctyma: http://edu.tusur.ru/publications/713 (mata oOpaieHus:

29.06.2018).
12.3. YueOHO-MeTOAUYECKHE MOCO0OU

12.3.1. O0s3aTe/ibHbIe Y4eOHO-MeTOANYEeCKHE MOCOOUS
1. HccnemoBaHne OCHOBHBIX TMApaMETPOB MOJIYIMPOBOJHUKOBOTO Ja3epa: Meronudeckue

yKkazaHus K JaboparopHoil pabore ans cTyaeHToB HampasieHuil 210100.62 — DnekTpoHuka u
HaHO3JEeKTpoHuKa, 222900.62 — HaHoTexHOnoruu U MHUKpocucTeMHas TexHuka / bamkupoB A. U.,
epéuna B. B. - 2014, 20 c. [DOnekrponHsli pecypc] - Pexum  gocryna:

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

2. IlomynpoBOAHMKOBBIE JI€TEKTOPbl ONTHYECKOTO W3IMy4deHHs: MeToquueckue yKazaHus K
nmabopaTopHOil pabore misi cTyneHToB HampasieHuid 210100.62 — DnekTpoHWKAa M HAHOAIEKTPOHUKA,
222900.62 — HaHoTexHOIOTUN M MUKpOCUCTeMHas TexHuka / bamkupos A. U., lllepbuna B. B. - 2014.
17 c. [DOnexTponnslii pecypc| - Pexxum noctyma: http://edu.tusur.ru/publications/3985 (mara obpareHus:
29.06.2018).

3. OmpeneneHne EKTPOONITUICCKUX ITAPAMETPOB aHU30TPOIHBIX KPUCTAIUIOB: MeToamueckue

yKkazaHus K JaboparopHoil pabore ans cTyaeHToB HampasieHuil 210100.62 — DnekTpoHuka u
HaHO3JIeKTpoHuKa, 222900.62 — HanorexHomormn u MHUKpocucTteMHas TexHuka / bypumo H. U.,
[Manmapos C. M. - 2014. 18 c¢. [OnekrpoHHbIi pecypc] - Pexum  gocryna:

http://edu.tusur.ru/publications/3986 (mara oopamierus: 29.06.2018).
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4. KpaHTOBas W ONTHYECKAas OJIIEKTPOHHWKA: MeETOAMYECKHE YKa3aHUS IO CAMOCTOSTEIbHOM
pabore mnst cryneHToB HampamieHui 210100.62 — DiekTpoHHWKa W HaHOAJIEKTpoHWKa, 222900.62 —
Hanorexnonoruu u MukpocucteMHas Texauka / bamkupos A. U. - 2014. 20 c. [DnekTpoHHBIN pecypc] -
Pexxum moctyma: http://edu.tusur.ru/publications/3988 (mara obpamenus: 29.06.2018).

5. KBanrtoBas u onTuueckast MMEKTPOHUKA: MeToaquyecKkre yKa3aHus K MPAKTUUECKUM 3aHSATUSAM
st cryneHToB  HampaBieHuit 210100.62 — DnekTpoHMKa W HAHOAJIEKTpoHUKa, 222900.62 —
Hanorexnonoruu n MukpocucreMHasi Texuuka / bamkupos A. U. - 2014. 7 c¢. [DnekTpoHHBIH pecypc] -
Pexxum noctyma: http://edu.tusur.ru/publications/3987 (mara obpamenus: 29.06.2018).

6. @usuueckue OCHOBHI KBAHTOBOW M ONTHYECKOW AIIEKTPOHHKH: MeToaMyecKhe yKa3zaHUs K
npaktrueckum 3aHsaTusM / [llangapo C. M. - 2013. 31 c. [DnekrponHbI pecypc]| - Pexxum moctyma:
http://edu.tusur.ru/publications/3483 (nara obpamenwus: 29.06.2018).

7. KBanTOBas u onTuyeckas MEKTPOHUKA : YUeOHO-METOAUYECKOE MOCOOUE MO MPAKTUYECKUM
saustusm / Illamruma JI. WM. - 2012. 228 c. [DnektpoHHBIA pecypc] - Pexum pocryma:
http://edu.tusur.ru/publications/714 (m1ara obpamenus: 29.06.2018).

12.3.2. YyeOHO-MeTOAMYECKHE TOCOOUS ISl JIMI[ C OTPAHMYEHHBIMHU BO3MOKHOCTSIMH 3/10POBbSI H
UHBAJU/I0B

VY4ueOHO-MEeTOANYECKHE MaTepPHaiIbl JUIS CAMOCTOSTEIBHOM U ayTUTOPHON paboThl 00ydaromuxcs
U3 YKCIIA JIUL C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMH 3/JOPOBbS M MHBAJIUIOB MPEIOCTABISIOTCS B (hopMax,
aJlalITUPOBAHHBIX K OTPAaHUYCHUSM UX 30POBbS M BOCTIPHATUS HH)OPMALIUH.

JI1s1 JIMI ¢ HAPpYUIEHUSIMH 3PeHUst:

- B ()OpME AIEKTPOHHOTO JIOKYMEHTA;

- B II€YaTHOH (hOpME YBETUUEHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJTyXa:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;

- B Ie4aTHOM (hopme.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH ONIOPHO-ABUIaTeILHOTO anmapara:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA,;

- B TIeYaTHOU (hopme.

12.4. IlpodeccuonabHbie 0a3bl JAHHBIX M HHGOPMAIHOHHBIE CIIPABOYHbIE CHCTEMbI
1. https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MarepuainbHO-TeXHHYECKOe o0ecreyeHue TUCHMILINHBI M TpedyeMoe MporpaMMHoe
obecrneyenue

13.1. O0mue TpedoBaHMsA K MaTepPHAJbHO-TeXHUYECKOMY H IIPOrPaMMHOMY oGecriedyeHHI0
AUCHHUTIAHBI

13.1.1. MarepuajibHO-TeXHHYECKOE U MPOrPaMMHOe o0ecrniedeHue ISl JeKUMOHHBIX 3aHATHI
s npoBeneHust 3aHATUN JIEKIMOHHOIO THIA, TPYNIOBBIX U WHIUBUAYAIbHBIX KOHCYIbTAIHM,
TEKYILIEro KOHTPOJIs U NMPOMEKYTOUYHON aTTeCTAllMU MCIOJIb3yeTcs yueOHast ayAUTOpPHUsS C KOJMYECTBOM
[I0Ca/I0YHBIX MeCT He MeHee 22-24, 000pyaoBaHHas JOCKON U cTaHIapTHON yueOHoM Mebenbto. Merores
JI€MOHCTpallMOHHOE 000pyloBaHWE U Y4eOHO-HaIsAHblE MOcoOus, oOecreyrBarole TeMaTHueCKHue
WJUTIOCTPAIUH 110 JIEKIIMOHHBIM pa3ziesiaM IUCHUIUINHBIL.

13.1.2. MarepuajibHO-TEXHHYECKOE U MPOrpaMMHOe obecriedeHne ISl MPAKTHYECKUX 3aHATHI

VYyeOHnas naboparopus

yueOHasi ayAuTOpUs JUIS MPOBEACHUS 3aHATHI MPAKTHYECKOTO THIA, ydeOHas ayguTOpHs IS
MIPOBEJICHUS 3aHATHH JTa0OpaTOPHOTO THUIIA, IIOMEIICHUE I KYPCOBOTO MPOSKTUPOBAHUS (BBITIOTHCHHUS
KYPCOBBIX pa0oT), MOMEIICHUE AJIsi TPOBEACHHSI TPYIIOBBIX U WHIANBUAYIbHBIX KOHCYIBTALIUN

634034, Tomckast obnactb, . Tomck, Bepimununa ynuna, a. 74, 110 ays.

Onucanue UMerIIerocs 000pyI0BaHUS:

- JJaboparopusbie crenab! (6 mT.);

- UsmepuTenbHbie TPUOOPHL;

- Jlocka MarHuTHO-MapKepHas;
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- Onruueckas ckambs OCK-4;

- [Tomerienune a1 xpaHeHUs1 yueOHOTO 000OpYIOBaHUS;
- Kommuiekt ciennanu3upoBanHoi yueOHON Mebenu;

- Pabouee mecTo nmpenogaBarers.

[TporpammMHuoe obecnieueHe He TpeOyeTcCsl.

13.1.3. Marepua/jibHO-TEXHHYECKOe H IPOrPaMMHoe obecriedyeHne 1JIsl J1adopaTopHbIX pador
VYuebnast maboparopust
yueOHasi ayAUTOpUs JUIsl IPOBEACHUS 3aHATUH J1a0OpPaTOPHOTo TUIIA
634034, Tomckas obmacte, . Tomck, Bepmmnuna ynuna, a. 74, 111 ayn.
Onucanue uMerouierocs 000py10BaHuUsA:
- YueOnsriii cren «OnTukay (2 mrt.);
- Ocmwmorpad C 1-93;
- UcTtounuk nutanus TB-1;
- Uctounuk uranusa b55-43;
- 'eneparop ummnynscos '5-54 (3 wrt.);
- I'eneparop umnynbcos ['5-56;
- Bonsrmerp B7-78/1;
- Mynstumerp FLUKE 8845A;
- Ocmmutorpag TEKTRONIX TDS 2012C;
- Uctounuxk nuranusa Mastech HY 3002D-2;
- JIaGoparopHble CTeHABI: «NEKTPOONTUYECKUH dPherT» (2 mT.), «DPa30BbIi MOPTPETY;
- Komnerotep (2 mr.);
- Kommutekt ciennanu3upoBanHol yueOHOW Mebenu;
- Pabouee mecTo mpenogaBarelis.
[TporpammMHuoe obecnieueHue:
— Microsoft Windows
— OpenOffice

13.1.4. MarepuajibHO-TeXHHYECKOE M MPOrPAMMHOe oOecredeHne 1Jisi CAMOCTOSATEIbHOH padoThl
Jiiss caMOCTOSITeTbHON pabOThl MCTONB3YIOTCS y4eOHBIE ayIUTOPHH (KOMITBIOTEPHBIE KIIACCHI),
PacCIOJIOKEHHBIE 10 a/IpecaM:
- 634050, Tomckast o6macts, T. Tomck, Jlenuna npocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6macTh, I. Tomck, ya. Kpacnoapmetiickas, a. 146, 201 ayn.;
- 634034, Tomckas o6nacTs, I. ToMmck, Bepmmnanna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckas 06macTh, I. Tomck, Beprmanna ynuia, 1. 74, 207 ay.

CoctaB 060pynoBaHUS:

- yueOHast Mme0erb;

- komnbroTepsl kiacca He Huxke [I9BM INTEL Celeron D336 2.81T1. - 5 it

- KOMIBIOTEPHI MOJKIIOUEHbl K ceTu «lHTepHeT» M o0ecnedrBaroT JOCTYI B 3JIEKTPOHHYIO
MH(OPMaLMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

[lepeyenn mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajbHO-TeXHHYeCKOe o0ecniedyeHre TUCIUTIIUHBI ISl JIUI C OTPAHUYeHHBIMU
BO3MOKHOCTSIMH 310POBbSI  HHBAJIU/10B
OcBoeHMe NUCHUIUIMHBI JIMIAMU C OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 3/10pPOBbS U WHBAJIHJaMU
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OCYILIECTBIISIETCS C UCTIOIB30BAaHUEM CPEACTB 00YUeHHUs OOIIEro U CIEeIUAIbHOTO Ha3HAUCHHS.

[Tpr 3aHATHAX ¢ OOydarOMMHUCSA € HAPYLIEHHSIMH CJIyXa [PEeJyCMOTPEHO MCIOJIb30BAHUE
3BYKOYCHJIMBAIOILIGH ammaparypbl, MYIbTUMEAMWHBIX CPEIACTB M JPYTUX TEXHUYECKUX CPEICTB
npueMa/mepeaadn yaeOHoi mH(opMaruu B JOCTYMHBIX (popmax, MOOMIBLHOW CHUCTEMBI TpPETOofaBaHUs
Uil 00y4aloMMXCS C WHBAIMIHOCTBIO, MOPTATUBHOW MHIYKIIMOHHON CHUCTEMbI. YueOHas ayauTOpHs, B
KOTOpPOH 3aHMMAIOTCSl OOy4arolluecs C HapylleHHEeM cilyXa, 00OpylOoBaHAa KOMIIBIOTEPHOM TEXHUKOH,
ayIMOTEXHUKOM, BUICOTEXHUKOU, NIEKTPOHHOMN JOCKOH, MYIIBTUMEIUMHON CUCTEMOM.

[Tpu 3assTHAX C OOYYAIOLUIMMHCS € HAPYLIEHUSIMH 3PeHUSIMH [IPEYCMOTPEHO UCIOIb30BaHUE B
JEKIIMOHHBIX U y4EOHBIX ayIUTOPHIX BO3MOKHOCTH IPOCMOTPA yIaJCHHBIX 00bEKTOB (HApuUMep, TEKCTa
Ha JIOCKE WM Claiifia Ha SKpaHe) IpU IMOMOLIM BUACOYBEINYUTENEN 11 KOM(POPTHOIO IIPOCMOTpA.

[lpu 3aHATHAX C OOYYaIOUIMMHCA C HAPYLIEHHSIMH ONOPHO-ABHIaTeJbHOI0 amnmapara
UCHOJB3YIOTCSl aJbTEPHATUBHbIE YCTPOMCTBA BBOJA HMH(OpPMAIMM U JpYrHe TEXHUUYECKUE CpelCTBa
npuema/mepenadu ydeOHOW HMHGOpPMALUU B AOCTYMHBIX (popMax, MOOMIIBHOW CHUCTEMbI OOyYCHHS JUIS
JHOJIeH ¢ MHBAJIUIHOCTHIO.

14. OIIeHO‘lHLIe MaTepuajJbl  METOANIECCKUE PEKOMECHAAIIUH 110 OPraHU3alui U3YUYCHUSA
AUCHHUIIIMHBI

14.1. Couepmalme OLHCHOYHBIX MaTepuajJoB U METOAUYECCKUE PCKOMECH AN
I[Hﬂ OLCHKHU CTCIICHH C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHUA 3aKPCIUICHHBIX 3a I[HCHHHHHHOﬁ
KOMHeTeHHHﬁ HCIOJIB3YHOTCA OICHOYHBIC MAaTE€pHUaJibl B COCTABE:

14.1.1. TecToBBIE 3a1aHUA

1. OgHoMepHOE BOJIHOBOE YPAaBHEHHE JIJIst O%E O°E o
HANPSHKEHHOCTH AJIEKTPUYECKOTO OIS o Hogz T
UMeEeT BUJI E oE

-& =0;
a2 M
=
E 1 —
PE_ 1,
ot eu
0°E
VZE —gu— =0;
2. B anexTpoMarHuTHON BOJIHE H,=E,;

BEJIMUMHBI HAMIPSHKEHHOCTEH H =W-E,;

AIIEKTPUYECKOTO U MAarHUTHOTO TIOJIeH E

CBSI3aHbI YpaBHEHHEM H, = Wm;

H, = [E,dw
3. Oneparop A HasbiBaercs Alau+a,v)=aAu+a,A;
CaMOCOTPS>KEHHBIM (C)pMI/ITOBI)IM), eciu J‘V* AudV = J'u Avidv:
U JTFOOBIX IBYX (DYHKIMIA U U V
Iu:vmdv =0 (m=n);
fuv,av =1 (m=n).
4. Oneparop A B ponsBonbHOM A= I W (X (x)dx;

MIPECTABICHNN SBIISIETCSI MATPHUIICH, -

AJIEMEHT KOTOPOU OINPEIEISIETCSA A = Il//m Ay, dx;

BBIpa)KEHUEM ~

A =<y A{l// >]
Ann = Zwka:nakm'
k
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5. CoortHotIeHrEe HACENEHHOCTH
yposHeii (N1 u Ny), st cpenpl,
HaxoIdIIecsd B COCTOSTHUN

N W [ 66
91 02 kT

TEPMOIMHAMUYECKOTO PABHOBECHS Ny _ N> exp E,-E

(YpoBeHb «1» — HI>KHUMN U «2» — BEpXHUIL): g1 Oy KT
N, N, o E,+E
_1 __ 2 Xp ez 1
g O KT
o,;N; =g,N,

6. BepoATHOCTb CHOHTAHHOTO v
n3nydeHus (kodhduimenT SHHITEHA Vv
A1) 3aBUCHUT OT YaCTOTHI IEPEXO/A V KAK: Vv

HC 3aBUCHUT OT V

7. B ancambie yacTuil ¢ 1Byms
YPOBHSMU dHEPTrUHU (IIepBOHAYATBHO
HaXOISIIUMCS B COCTOSIHHH
TEPMOJMHAMUYECKOTO PABHOBECHS ), TIPH
ONTHUYECKON HAKaYKe MHBEPCHIO
HacenEHHOCTEH:

MOXXHO CO31aTh IIpHU MaJIbIX
IUIOTHOCTAX SHCPIr'U HAKAYKU O

MO>KHO CO371aTh MIPH OOJIBIIHX )

MOXXHO CO3/1aTh MPHU JIOOBIX p

CO3J1aTb HCBO3MOKHO B IIPUHIIHUIIC

8. YcnoBue ycToHYMBOCTH
OTKPBITOTO ONTHYECKOTO PE30HATOPA
JUTMHOM L ¢ pajimycaMu KpUBH3HBI 3epKaJl
I ury:

0< 1—L 1—L <1
] I

0< 1—L 1—L <1
n I

L<rq, L<ry

L>I’1, L>I’2

9. CooTHoIIEHNE MEXTY
paanycaMu KpUBU3HBI CPepUIECKUX
BOTHYTBIX 3epKall (I'1 1 I'2) ¥ paCCTOSTHUEM
MexXay HuMH L (mmmHa pe3oHaropa) 1uist
NONYKOHPOKANIbHO20 PE30HATOPA!

I = 00, r,=2L

rnr=o,r,=L

r=r,=L

L=r,=2L

10. A66peBuarypa TEM
0003HayaerT:

IIPOJOJIBHYIO JJIEKTPOMArHUTHYIO
BOJIHY

MOTIEPEYHYIO JIEKTPOMArHUTHYIO
BOJIHY

MPOJIOJIEHYIO MOJTy PE30HaTOpa

MONEPEYHYIO0 MOJly p€30HATOpa

11. Mexanausmom Hakauku B He-Ne
Ja3epe sBIISETCS:

TIpoleCC Mepeiaur SHEPTHH 1
3apsia ot He™ atomy Ne

mpouecc nepegayu 3Hepruu ot Hep
aromy Ne

BO30YyXK/I€HUE aTOMOB HEOHA
AJIEKTPOHHBIM YIapOM

TIOINIONICHUE KBAHTOB CBETA

12. Peaknus niepenavyn
BO30YX/I€HUS, IPUBOAALIAS K HAKAUKe

e+ C0Oy; — e+ COy*

N,* + CO, — N, + CO,*
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na3epHoro nepexona B CO,-N,-He nazepe,
3aMUCHIBACTCS CICAYIONIMM 00pa3oMm:

He* + CO, — He + COy*

13. Tun nazepuoro nepexona B CO;
nasepe:

IEKTPOHHBIN

KOJ'IC6aT€J'IBHO'BpaIHaTCJ'IBHBII71

Mexny yposasimu CTC
(CBEpXTOHKO# CTPYKTYpHI aTOMAa)

Mexay ypoBHsiMu TC (ToHKOM
CTPYKTYpPHI aToMa)

14. Tun nazepHoro nepexona B He-
Ne nazepe:

AJIEKTPOHHBIN

KOJ'IC6aT€J'IBHO'BpaIHaTCJ'IBHBII71

Mexay yposasimu CTC
(CBEpXTOHKO# CTPYKTYpPHI aTOMAa)

Mexay ypoBHsiMu TC (ToHKOM
CTPYKTYpPBI aToMa)

15. Py6unossiit (Al,03:Cr’") masep
paboTaer 1o cieayouei cxeme:

2-X ypOBHEBOM

3-X YpOBHEBOI

4-X ypoBHEBOH

5-U YpOBHEBOH

16. Heoxumoserit (MAT:Nd*™)
nazep paboTaer 1o CIeayIoIei cxeme:

2-X YpOBHEBOI

3-X ypOBHEBOI

4-X ypoBHEBOH

5-U YpOBHEBOH

17. Ecin 0603HaunTh yepe3 AEg,
AE3, u AE iupyuHY BaJIGHTHOM 30HBI,
3alpeLIeHHOM 30HbI ¥ 30HbI IPOBOAUMOCTH
MOJYIIPOBOJAHNUKA COOTBETCTBEHHO, TO
4acTOTa U3JIy4YEHHs! ITOTyITPOBOJHUKOBOIO
na3epa Oyner:

Vs~ AEB/ h

Vs~ AEH/ h

Vs~ AE3/ h

Vs~ (AErH‘ AEB)/ h

18. JlnmmHa BOTHBI A M3ITyYeHHUS, A=2,12 Mmxm
MIOJIy4YEHHOTO ITPU OTHOKPATHOM YABOECHUHU 4=1,06 mxMm
ocHoBHoi1 yactotel UAT: Nd**—nasepa 1=0,53 MKM
(4=1,06 mMkM) paBHa: 0,265 MKM

19. B rutanapHOM BOJTHOBOJIE E,.H H,
BOJTHOBOJIHBIH CIIOW OTpaHUYEH B/IOJb H EE
ocH X U nuMmeer tommuny h. g TE - X
MOJIBI 3TOTO BOJTHOBOJIA OTIMYHBI OT HYJIS E,.E.H,
KOMIIOHEHTBI H,,H,E,

20. B muranapHOM BOJTHOBOJIE E,,H H,
BOJTHOBOJIHBIH CIIOW OTpaHUYEH B/IOJb H EE
ocH X 1 nuMmeer tonmuny h. g TM — X
MOJIBI 3TOTO BOJTHOBOJIA OTIMYHBI OT HYJIS E, E.H,
KOMITOHEHTBI H,,H,,E,
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14.1.2. Jx3aMeHallHOHHBIE BOIIPOCHI

[Tpuniun ycunenus MU

VYpaBHenus Makcsena B quddepeHnuanbHoi popme. MarepuanbHble ypaBHEHUS

OnHOMEpHOE BOITHOBOE ypaBHEHHE. [[n0CKkHe ckansgpHbIe BOJIHBIL. ['apMOHUYECKHE BOJTHBI

[Tnockas BoHA, paclpoCTPaHSIONIASCA B IPOM3BOJIBHOM HAllpaBICHUN

OM mnockue BOJIHBI

[Tonsipu3anus MIOCKUX BOJIH

3akoH coxpaHeHnus sHepruu. Bexrop [loitHTuHra

BonnoBoii naker. I pynmnosasi CKOpOCTh

[IpencraBnenus pynkiuu cocrosiuusi. Bektop coctosinusa. COBEKTOpP COCTOSIHUS

Omneparopsl B IPOX3BOIBLHOM IIPEACTaBICHUN

Omnpenenenue cpeqHux BearnuuH. OnpeesieHne TOUHOTo pelieHns (GU3nuecKoi BeTUUHHbI

Uwucrerit ancamOib. CMemaHHbIi aHcaMOIb. MaTpuiia MiIOTHOCTH.

CaoiicTBa Marpulbl INIOTHOCTH.

YpaBHEHUSs IBUKSHUS 1J11 MATPUILIBI TFIOTHOCTH

TepmocTaTupoBaHHBINM aHCAMOJIb B COCTOSIHUM TEPMOJIMHAMUYECKOTO PaBHOBECHS

Ornucanue penakcalnuu

OO1ee ypaBHEHUE 711 MATPUIIBI IUIOTHOCTH

JIByxypoBHEBasi cucTeMa aroMOB BO BHelIHeM Inoje. OcCHOBHbE YypaBHEHHs. BeposTHoCTH
MHYLIUPOBAaHHBIX IIE€PEXO/I0B

JIByxypoBHEBasi CHCTEMa aTOMOB BO BHemIHeM Tojie. AHaiu3 ypaBHeHuid. KpuBas Jlopenuna.
Cnaboe none. CunpHOE 10J1e

CroHTaHHbBIE TIEPEXOIBI

banancHble ypaBHEHUs

DOneMeHTapHas TEOpHsl OTKPBITHIX ONTHYECKUX pe3oHaropoB. IIpononbHbie Mozbl. Ilonepeunsie
MOJIbI

JloGpoTHOCTH pe3oHaropa

BonHoBas Teopusi OTKPBITBIX PE30HATOPOB

Knaccugukamus OTKpbITBIX Pe30HATOPOB

Cenexius TUNIOB KoJIeOaHUI B ONTHYECKOM PE30HATOpE

KorepeHTHOCTh 1 MOHOXPOMATUYHOCTB JIA3E€PHOTO U3JIy4YEHUs

PacxogumocTs na3epHbix myuykoB. DOKycHpOBKa 1a3epHBIX Jydyen

EcTecTBeHHAs IMpUHA CIIEKTPAIIbHBIX JIMHUN.

OnHOpONHOE yIIMPEHUE CIEKTPANIbHBIX TUHUN. HeoqHOpOoAHOE yIIMpEeHHEe CIIEKTPATbHBIX JTUHHUI

Cxembl (PyHKIIMOHUPOBAHUS TBEPAOTEIbHBIX JIA3€POB

CucTemMbl HaKaYKU TBEPAOTEIbHBIX Ja3€pOB

banancHble ypaBHEHUS U peXUM HENIPEPHIBHON reHepalun

PexxuM cBOOOIHOM renepanun

Jlazepsl ¢ Mmogymsitiueit JOOPOTHOCTH pe3oHaTopa. CHHXPOHU3AIMUS TPOJOIBHBIX MO U TeHEpaIus
YABTPAKOPOTKUX UMITYJIbCOB

OcoOeHHOCTH Ta30B KaK aKTUBHOIO BellecTBa JJs JlazepoB MexaHu3Mbl BO30YXKJIEHUS
ra3opaspsaHbIX JIa3€pOB

ATOMapHBIi rennii-HeOHOBBIH J1a3ep

MonekynsipHbIii Jla3ep Ha YIIIEKUCIIOM ra3e

Knaccugukanus Mo ONTHYECKUX BOJIHOBOJOB

BonHOBOIHBIE MOJTBI TOHKOIIJICHOYHOTO BOTHOBOA. D¢ (EeKTUBHAS TOMIIMHA BOTHOBOAA

['pamueHTHBIE TIIaHAPHBIE BOJTHOBO/IBI

BonHoBbIe ypaBHEHUS 7151 TUIEHOYHBIX BOJIHOBOJIOB

Mozb! TOHKOTIJIEHOYHOT'O BOJTHOBO/IA IO AJIEKTPOMAarHUTHON TEOPHH

CBolicTBa MOZ TOHKOIUIEHOYHOTO BOJIHOBOJA

BonHoBbIE ypaBHEHUS ISl TPAIMEHTHBIX IJIAHAPHBIX BOJIHOBOJIOB

14.1.3. Bonpocbl Ha caMONIOATOTOBKY
[Tpunuun ycunenus MU
VYpaBHenus Makceiia B nuddepennuanbioil popme. MarepuasibHble ypaBHEHHS
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OpnomepHoOe BOIHOBOE ypaBHeHuE. [Inockue ckansipHble BOJIHBL. ["TapMOHUYECKHE BOJIHBI
[Tnockas BosHa, pacpoOCTPaHSIOIIAsACS B IPOU3BOJILHOM HalpaBlIeHUH

OM 1n10cKH€e BOJIHBI

[Tonstpuzanus MIOCKUX BOJIH

3akoH coxpaHeHus 3Hepruu. Bexrop IloiiHTuHTra

BonnoBoii nmaker. ['pyrninoBas CkopocTh

VYKakuTe 1uana3oHsl JJIMH BOJIH YIbTPapHOIETOBOTO, BUAMMOTO U HH(]paKpac-
HOTO /INania30HOB ONTUYECKOTO U3ITyUYECHHUS.

HazoBuTe 0CHOBHBIE CBETOBBIE U IHEPIETUUYECKUE XAPAKTEPUCTUKH ONTHUYECKOTO
U3JTy4EHUs.

OxapakTepu3yiTe OCHOBHBIE TUIIBI [IEPEXOI0B MEXY SHEPreTUUECKUMH YPOB-
HSIMM B KBAHTOBOI CUCTEME M Ha30BUTE BU/Ibl BBIHYX/IEHHBIX I1€PEXOJI0B.
HanwummTe yciaoBre HHBEPCHOHHON HACEIEHHOCTH U MPOBEIUTE KIacCU(UKAIHIO
METOJI0B SHEPreTUYECKOM HaKauKy aKTUBHBIX Cpeie.

OO0mpsicHuTe pabOTy ONTHUYECKOTO PE30HATOPA U HAITUIIIUTE YCIOBHE CaMOBO30Y-
HKJIeHUS Jla3epa.

[TpuBenuTe CTPYKTYPHYIO CXEMY Jla3epa, OOBACHUTE HA3HAYEHHUE SIIEMEHTOB U
HPUBEAUTE OCHOBHbBIE ONITUYECKUE U HIICKTPUUYECKHE TapaMeTphl Ja3epoB.
OObscHUTE NPUHIUI padOThI TBEPAOTENBLHOIO PYOMHOBOTO JIa3epa, YKaXKUTE €ro
OCHOBHBIE ITapaMeTpBhl.

[TpuBenuTe 3HEpreTHYECKyIO Aarpammy razoBoro He-Ne mazepa u o0bscHuTE
HPUHIUI €r0 paboThI.

O0psacHuTe NpuHIUN padoThl MosieKysipHoro CO?2 - na3epa 1 HOHHOTO JIa3€pOB,
HA30BUTE UX OCHOBHBIE NMAPAMETPhI U 00JIaCTH UCIIOIb30BAHUS.

14.1.4. Tembl ONIPOCOB HA 3aAHATHAX

[TpuHLMIIBI YCHIIEHUS CBETA.

Onucanue KBAHTOBBIX aHcaMONiell B COCTOSIHMHM TEIJIOBOTO PAaBHOBECHUS U B IpoIlecce
penakcauuu. Marpuna niaotHocTH. banancHble ypaBHEHUSI.

OneMeHTapHas Teopusi pezoHaropoB. Cenekuuss Mona. PacxomumocTts mnyuka KorepeHTHOCTS,
OJTHOPOJHOE W HeomHOopoaHoe yimmpeHue CrnekTpalbHOW JMHUM. TBepAOTENbHBIN Jazep. Pexumbl
paboThl. ["a30BbIil J1a3ep

[TnanapHble ontuuyeckrue BoaHOBOABI. Kitaccu¢ukanus onTHYecKUX BOJIHOBONOB. D¢ ¢eKTHUBHAs
TOJIIIMHA BOJIHOBOJA. [10J10CKOBBIE BOJTHOBOABI.

14.1.5. TeMmbl KOHTPOJILHBIX PadoT
s TepMoOCTaTMpOBaHHOTO aHCamOis, HAXOJSIIETOCs B COCTOSHUU pENaKCalluM, 3alMIInuTe
ypaBHEHME, OIMCHIBAIOIIEE HBOJIIOIMIO HEAMaroHaJpHOro siaeMeHTa [112(t) m Haiinute ero obiee
pelIeHue.

14.1.6. Temb1 1a00paTOpHBIX padoT
HccnenoBanne OCHOBHBIX ITapaMeTPOB MOITYIIPOBOIHUKOBOIO JIa3epa
HOJ’IprOBOI[HI/IKOBBIe JACTCKTOPBI OIITHYCCKOI'0 U3JTYYCHUA
Onpenenenne ANEKTPOONTHIECKUX IaPAMETPOB aHU30TPOIHBIX KPUCTAIIIIOB.

14.2. Tpeﬁona}ma K OHCHOYHBIM MaTepuaJjJgamMm AJid JUl ¢ OrpaHUYC€HHBIMHA BO3MOKHOCTAMU
310pOBbH U UHBAJIU/I0B
I[J'ISI Jan; € OrpaHUYC€HHBIMHU  BO3MOXHOCTAMHU 3A0POBbSA W HHBAJIWMAOB MNPEAYCMOTPCHBI
AOMOJHUTECIBHBIC OICHOYHBIC MAaTCpUaJibl, ICPCUCHL KOTOPBIX YKA3aH B Ta6J'II/II_IC 14.
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Ta6Jmua 14 — I[OHOJIHI/ITGHBHLIC Marcpualibl OLICHUBAHUA JJIA JIUL C OTPAHUYCHHBIMH BO3MOKHOCTSAMU

3I0pPOBbSI M HHBAJIHMIOB

Kareropun
00yJarommxcst

Buasl TOIMOIHUTEIILHBIX OLIEHOYHBIX
MarepuanoB

@opMbI KOHTPOJIS U OLEHKHU
pPe3yJIbTaTOB O0yUYCHUS

C HapyueHusaMu
cryxa

C HapyueHusaMu
3peHus

C HapyuieHus MU
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
CaMOCTOSATENIFHBIE PA0OTHI, BOIIPOCHI K
3auery

[IpenMy111eCTBEHHO TMCbMEHHAs
IIPOBEpKa

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHAWBUIYATIBHO)

HpeI/IMyH_IeCTBeHHO JAUCTaHIITMOHHBIMU
MCTOJaMH

C orpaHMyYeHUSIMH 11O
O0IIEeMETUITUTHCKIM
MOKa3aHUsIM

TecTbl, MMCbMEHHBIE 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 HHBAJIN/10B

Jns nun ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI M WHBAJIMJOB IIPEIYyCMAaTPUBACTCS
nocTynHas popMa nperocTaBIeHHs 3aJaHUH OLIEHOYHBIX CPE/ICTB, 8 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 3/10pOBbsI M MHBAJMIaM YyBEJIMUYMBAECTCS BpeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. /[l Takux OOydYaroUmIMXcs NpeaycMaTpUBaCTCs
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 oOuEHWBaHUS pPE3YJAbTaTOB OOYYEHHUS JIMI] C OrPaHUYEHHBIMH BO3MOXKHOCTSIMH
310POBbS M MHBAJIMJIOB MO JUCLUIUIMHE MpPEIycMaTpUBaeT MpelocTaBleHue MHpopManuu B (opmax,
aIaTHPOBAHHBIX K OTPAHUYCHUSM UX 370POBbS i BOCIPUATHS HH(OPMAIINN:

JL1s1 1ML ¢ HApyLIeHUSIMM 3PeHust:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B [Ie4aTHON (hopMe YBETMYEHHBIM IIPUPTOM.

JI1s1 1M1 ¢ HApYLIeHUsIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA;

— B reyaTtHoi opme.

JI1s1 IMI ¢ HApYUIEHUSIMHM ONIOPHO-ABUTaTeJLHOIO annapara:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

- B MIe4aTHOU (opme.

[Tpy HEOOXOOUMOCTH JUISl JIMII C OrPAaHHMYEHHBIMH BO3MOXHOCTSIMH 3JI0pOBbSI U HHBAJINIOB
MpoIieTypa OIICHUBAHUS PE3YIBTaTOB 00yYSHHS MOYKET MTPOBOAUTHCS B HECKOJIBKO ITAIOB.
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