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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. Henp AMCUUNIUHBI COCTOUT B (HOPMUPOBAHUHM y CTYJECHTOB INpEJCTaBICHHUU O
(GbyHIaMEHTAIbHBIX OCHOBAaX KBAaHTOBOW M ONTHYECKON 3JIEKTPOHUKH, KOTOPAs SBISAETCS BaXKHBIM
KOMITOHEHTOM NIpOo(ecCHOHaNBHOTO 0JI0Ka MOATOTOBKM 0akalaBpOB MO HAIpPaBJICHHUIO "KBAHTOBAs U
ONTHYECKAs AIEKTPOHUKA" .

1.2. 3agauy AUCHUILIUHBI

1. u3ydyeHue U OCBOCHHE CTYJEHTaMH COBPEMEHHBIX MOAXOJ0B U METOJIOB, UCIOIb3YEMbIX IS
aHaJli3a U OMUCAHMS SIBJICHUI KBAHTOBOW U ONTUYECKOM AJIEKTPOHUKH.

2. u3y4eHure 0a30BBIX TPUHITUIIOB KBAHTOBOW U OMTHYECKOM 3JIEKTPOHUKH.

3. U3ydyeHHEe OCHOBHBIX HNPUHLUMIIOB MOCTPOCHHS M peaju3aluu YCTPOUCTB KBAHTOBOU U
ONTHUYECKOM SJIEKTPOHUKHU, PACCMOTPEHHE NMPUMEPOB KOHKPETHBIX YCTPOWMCTB, TEXHOJOTHYECKHUX
MOJXOJIOB K MX HM3TOTOBJICHUIO U HCIOJb30BAHUIO B TEXHOJOTHYECKHX MPUTIOKEHUSX.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnast (Moayn).

Yacte Ostoka gucrmiing: O0g3aTeIbHas 4acTh.

Monynb quctumiinH: Moaynis HanpaBieHus moAroToBku (special hard skills — SHS).

Nunexc qucuumnunsl: 51.0.3.7.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJabTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS

NHaukaTopsl TOCTHKEHUS [Inanupyemsie pe3ynbTaThl 00yUYeHUs 110
Komnerenmums
KOMIIETEHIIUN JHCIUAILINHE
YHuBepcajibHbIe KOMIIETEHIIUN
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

OIIK-2. Cnocoben OIIK-2.1. 3HaeT OCHOBHEBIE 3HaeT (yH/IaMEHTaIbHbIC PUHIUIIBI
CaMOCTOATEIBLHO MIPUHIIUIIBI TPOBEACHUS KBAHTOBOM M ONTHUYECKON JIEKTPOHUKY;
MIPOBOJIUTH AKCIEPUMEHTAIBHBIX OCHOBHBEIC JINHEHHBIC U HETMHEHHEBIC SIBJICHUS
AKCIIEPUMEHTAJIbHBIE HCCIIeIOBAHNUM U KBAHTOBOW M ONTUYECKON SJIEKTPOHUKU U
HCCIIeIOBAHUS U HCITOJIb30BAaHUSI OCHOBHBIX METOJIBI MX OITMCAHUS

HCIIOJIb30BATh OCHOBHBIC (IIPUEMOB O6pa6OTKI/I u
IMPpHUCMbI O6pa6OTKI/I u MMPEACTaBJICHUS ITOJTYYCHHBIX

IIPEJICTaBICHMUS JaHHBIX
NOJTyICHHBIX JaHHBIX OIIK-2.2. YMeer BoIOMpaTh  |3HaeT pyHIaMEHTAJIbHbBIC IPHUHIIUAIIBI
3P PEKTUBHYIO METOAUKY (YHKIIMOHUPOBAHUS KBAHTOBBIX U
AKCIEPUMEHTAIbHBIX OMTO3JIEKTPOHHBIX MPUOOPOB U CUCTEM
UCCIICI0OBAHUM
OIIK-2.3. Bnaneer HaBbIKaMH | yMe€eT MPUMEHATh MaTEMaTUYECKHUE METOIbI,
IIPOBECHUS ¢bu3nyecKre 3aKOHbI U BBIYUCITUTENbHYIO
AKCIIEPUMEHTATIbHBIX TEXHUKY JUISl pEIICHUs TPAKTUYECKHUX 3a]a4

UCCIIeI0OBaHMM, 00paboTKU 1
MMPEaACTAaBJICHHUA IMOJTYYCHHBIX
JaHHBIX

IIpodeccuonanbHbIe KOMIIETEHIUH
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[TKP-6. Cnocoben [TIKP-6.1. 3naer meToauku yMeeT POBOJUTH U3MEpEHUsi, 00pabaThIBaTh
apryMEHTHPOBAHO NPOBE/ICHUS UCCICOBAHNN | MPEICTABIATH PE3yJIbTaThI

BBIOMPATH U napaMeTPOB U XapaKTEPUCTUK
peann30BBIBAaThH HA y3JI0B, OJIOKOB.

NpaKkTUKe YPPEKTUBHYIO
METOIMKY
AKCIIEPUMEHTATBHOTO
UCCIICTIOBaHHSA
napaMeTpoB U
XapaKTePUCTHK
npubOpOB, CXeM,
YCTPOMCTB M YCTAHOBOK
DIIEKTPOHUKH H
HAHOAJICKTPOHHUKH
Pa3IMIHOTO
(YHKIIMOHAJILHOTO
Ha3HAYCHUS

[TKP-6.2. YMmeer npoBOAUTh  |BJIaJIEET COBPEMEHHBIMH MOAXOAaMHU U
MCCJICIOBAHUS XapaKTEPUCTUK | METOJAMH aHAIN3a U OTIMCAHUS JIMHCHHBIX U
AJIEKTPOHHBIX MPUOOPOB. HeJTMHEHHBIX () (PEKTOB KBAHTOBOU U
ONTHUYECKOM 3JIEKTPOHUKH.

4. O0beM QUCHUIIMHBI B 324€THBIX eIMHUIAX C YKA3aHHEM KOJIUYeCTBA aKaleMUYEeCKUX YaCoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYI0 Pa00oTy 00y4aloluXxcs ¢ npenojgaBarejiemM
U HA CAMOCTOSITEJIbHYIO PadoTy 00y4aromuxcs

OO6mmast TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISIET 4 3aU€THBIX euHUII, 144 akaJTeMUuecKuX 4acoB.

Pacnpenenenue Tpy10eMKOCTH TUCIUIUIMHEI 10 BHIaM YU4€OHOU JEATEIHHOCTH MPEJACTABICHO B
Tabime 4.1.

Tabmmia 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI TTO BUAM YU4€OHOU eI TeIbHOCTH

Beero  |CemecTpsl
4acoB 6 cemectp

Bunpl yueOHOM AesTeNnbHOCTH

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ NpenojaBaresieM, BCero 54 54
JlexuroHHBIE 3aHATUA 28 28
[IpakTrueckue 3aHATUA 14 14
JlaGopaTopHble 3aHATUS 12 12
CamocrosiTeibHass padoTa 00y4aOmuXcs, B T.4. KOHTAKTHasI 54 54
BHeayIUTOPHas padoTa o0y4yarommxcsi ¢ nNpenoaasarejieM, Bcero
[ToaroroBka K TECTUPOBAHUIO 36 36
[ToaroroBka k 1abopaTopHOi paboTe, HaNMCaHUE OTYETA 18 18
ITonroToBKa U cAava YK3aMeHA 36 36
Oo01mast Tpya10eMKOCTH (B Yacax) 144 144
Oo0mas TpynoemMkocTsb (B 3.e.) 4 4

5. CTpykTypa M coaep:KaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUILUIMHBI IO pa3jaeiaM (TeMaMm) ¥ BHaaM y4eOHOM NesSTeNIbHOCTH IMPUBEICHA B
tabmuie 5.1.
Ta6ymma 5.1 — Pasyenn! (TeMbl) TUCHMILIMHBI M BUABI YICOHOH ACATCIBHOCTH

Hazpanwust paznenosB (Tem) Jlek. | Ipak. | JIa6. | Cam. Bcer(cgquaCOB dopmMupyembie
IUCIAIIINHBI 3aH., 4| 3aH., 4 | pabd. |pab., g sK3aMeHa) KOMIIETEHIIUHU
6 cemecTp
1 CBoiicTBa 3E€KTPOMArHUTHBIX |4 2 - 6 12 OIIK-2, ITKP-6
BOJIH
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2 Onucanue KBaHTOBBIX 8 6 - 8 22 OIIK-2, TTIKP-6
aHcamoOnei
3 OOuue BOmpoCkl MOCTPOCHUS |6 2 4 16 28 OIIK-2, TIKP-6
Ja3epoB
4 OCHOBHBIE THIIBI JIA3€POB 6 2 4 12 24 OIIK-2, I[IKP-6
5 DeMeHTHI ONTORJEKTPOHUKU |4 2 4 12 22 OIIK-2, I[IKP-6

Uroro 3a cemectp |28 14 12 54 108

Uroro |28 14 12 54 108

5.2. Coaep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3esioB (TeM) TUCIUTLINHBI (B T.Y. [0 JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuma 5.2 — Conepskanue pas3ienoB (TeM) TUCIHUILIMHEI (B T.4. TI0 JICKIUSIM)

Haspanus paznenoB | CopaeprkaHue pazenos (TeM) TUCIUILTAHBI
(TeM) AMCUUIIITUHBI (B T.4. 1O JIEKIIUSAM)

TpyroemMkocTb
(JIEKITMOHHBIE
3aHATHSA), U

dopMupyemebie
KOMIIETEHILIUU

6 cemecTp

1 CpoiicTBa [Tpunuun ycunenus MU
AJEKTPOMATrHUTHBIX | YpaBHeHUs MakcBesia B

BOJIH nuddepennmanbaon hopme. MatepuanbHbie
ypaBHEHUS

OpaHoMepHOE BOJIHOBOE YpaBHEHHUE.
[Tnockue ckansipHble BOJIHBI.
["apmoHnyeckne BOJTHBI

[1nockast BoHa, pacpocTpaHsIoasics B
IIPOM3BOJILHOM HaIPaBJICHUU

OM mockre BOJIHBI

[Tonsipu3anus MIOCKUX BOJIH

3aKOH cOXpaHEHHs YHEpPTruu. BekTop
[ToitHTHHTA

BosiHoBoIt naker. ['pynmnoBas CKOpOCTh

OIIK-2, I[IKP-6

Hroro

2 Onucanue [IpencraBnenust GyHKINH COCTOSTHHUS.
KBAaHTOBBIX aHCaMOuiel | BeKTop cOCTOSIHUS; COBEKTOP COCTOSIHUS;
OIepaToOpsbl B IPOU3BOJIBLHOM MIPEACTABICHUN
Ornpezenenre CpeHUX BEIUUUH.
OmnpeneneHyne TOUHOTO pelIeHUs
(bU3HYECKON BEITMIMHBI

UYucteiii ancam611b. CMenaHHBIN aHCcaMOJIb.
Matpuua motHoctd. CBONCTBA MaTpPULLb
IUIOTHOCTU. Y paBHEHUS ABW)KEHUS JUIs
MaTpPHULIbI INIOTHOCTH
TepmocTaTupoBaHHBIN aHCaMOIb B
COCTOSTHUM TEPMOJIMHAMUYECKOTO
paBHoBecus Onucanue penakcanuu OOmiee
ypaBHEHHUE JJI1 MAaTPULIbI INIOTHOCTH

OIIK-2, [IKP-6

Htoro
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3 O61ue Bonpocsl
HOCTPOEHHUS J1a3epOB

DneMeHTapHas TEOPUs OTKPBITHIX
ONTUYECKUX pe3oHaTopoB. [IpogonbHbIe
moibl. [Tonepeunsie Mokl JJ0OPOTHOCTH
pe3zoHaTopa BonHoBasi Teopust OTKPBITHIX
pe3onaropoB Knaccudukanms oTKpBITBIX
pe3onaropoB Cenexius TUIOB KoJieOaHuM B
ONTUYECKOM pe3oHaTope KorepeHTHOCTh U
MOHOXPOMaTHYHOCTb JIA3€PHOI0 U3ITyUEHUS
PacxoaumocTs J1a3epHBIX IIyYKOB.
DOKyCUPOBKA JIa3E€PHBIX JIy4eH
EctecTBeHHas MIMprHA CIEKTPATBHBIX
auHUM. OJHOPOIHOE YIIUPEHHUE
CIIEKTpaJbHbIX TuHUN. HeonHopoaHoe
YIIUPEHUE CIIEKTPAJIbHBIX JTMHUM

OITK-2, TIKP-6

Htoro

4 OCHOBHBIE THIBI
Ja3epoB

CxeMmbl pyHKLIMOHUPOBAHUS TBEPIOTEIbHBIX
na3epoB CHCTEMbI HAKaYKH TBEPAOTEIbHBIX
na3epoB balaHCHBIE YpaBHEHUS U PEKUM
HENpepBhIBHON TeHepanuu Pexxum cBoO0aHOM
reHepanuu Jlazepsl ¢ MoxysaLuen
N0OpOoTHOCTH pe3oHaTopa. CHHXPOHHU3ALHS
IIPOJIOJIBHBIX MOJ U T€HEPALIUS
YIBTPAKOPOTKUX UMITYJIbCOB OCOOEHHOCTH
ra3oB KaKk aKTMBHOI'O BELIECTBA IS JIa3€POB
MexaHu3Mbl BO30YKJI€HHsI ra30pa3psiIHbIX
J1a3epoB

ATOMapHBIN renii-HEOHOBBIN J1a3ep
MonexkyspHbIH J1a3ep Ha YIVIEKUCIIOM rase

OIIK-2, I[IKP-6

Uroro

5 DneMeHTEl
OTITORJICKTPOHUKHU

BoHOBOTHBIE MOJIBI TOHKOIIJIEHOYHOTO
BOJTHOBOJ1A. D deKTHBHAS TOJIINHA
BOJTHOBO1a [ paneHTHBIE TUTaHApHBIE
BOJIHOBO/IbI BOJTHOBBIE ypaBHEHUS JJIs
IJICHOYHBIX BOJIHOBOJIOB MOIBI
TOHKOTUICHOYHOT'O BOJTHOBOJA TI0
3JIEKTPOMArHuTHON Teopuu CBOMCTBA MO
TOHKOTUICHOYHOT'O BOJTHOBO/A

BonHoBBIE ypaBHEHUS IS TPATUEHTHBIX
TJIaHAPHBIX BOJIHOBOJIOB

OIIK-2, I[IKP-6

Hroro

Hroro 3a cemectp

28

Htoro

28

5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

HanMmeHnoBaHue MpakTUYECKUX 3aHATUN (CEeMHHAPOB) MPUBEACHO B Tabmuie 5.3.

Ta6ymma 5.3 — HauMeHoBaHMEe NMPaKTHYECKUX 3aHATHH (CEMHUHAPOB)

HasBanus pasznenos (tem) HanmeHnoBaHmMe mpakTHIECKUX
JTUCITUTUTHBI 3aHATUHN (CEMUHAPOB)

TpynoemMkocTb,
q

dopmupyembie
KOMIIETEHIINH

6 cemecTp
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1 CpoiicTBa VYpaBuenust Maxkcgena. [Lnockue 2 OIIK-2, TTIKP-6
AJICKTPOMATrHUTHBIX BOJH  |CBETOBBIC BOJHBI B O€3rpaHUYHBIX
cpenax.
Uroro 2
2 Onucadue KBaHTOBBIX Onucanue KBAaHTOBBIX aHCaAMOJICH U 6 OIIK-2, TIKP-6
aHcaMOJei MPOLIECCOB PEIaKCAIINH.
BzaumoneiictBue
AJIEKTPOMArHUTHOIO U3JIyYEHUS C
BEIIIECTBOM
Htoro 6
3 OO0mue BOmpoch Onrtudeckue pe3oHaTOPhI. 2 OIIK-2, ITKP-6
MMOCTPOEHUS JIa3€POB XapakTepUCTUKH JIA3EPHOTO
W3ITyYCHUS
Hroro 2
4 OcHoBHBIE THIIBI J1a3epoB | TBepOTENbHBIC J1a3ephl. ['a30BbIe 2 OIIK-2, TTIKP-6
Ja3ephl.
Uroro 2
5 DneMeHThI [ImanapHbie onTUUecKue 2 OIIK-2, TTIKP-6
ONTO3JIEKTPOHUKHU BOJIHOBO/IbI. DJIEeMEHTapHasi TEOPUS
BOJIHOBOJIOB
Hroro 2
Hroro 3a cemectp 14
Hroro 14
5.4. JlaGopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbIX paboT nmpuBeeHO B Tabmuie 5.4.
Tabymna 5.4 — HaumeHoBaHue 1a00paTOPHBIX padoT
Hazpanus pa3nenos (Tem) HaumenoBanue 1a060paTopHbIX dopmMmupyembie
JIUCITATITUHBI pabor Tpynoemrocts, KOMIIETEHIINHT
6 cemecTp
3 OOmue BOmpochl Onpenenenne 3JIeKTPOONTHIECKUX 4 OIIK-2, IIKP-6
MTOCTPOCHUS JIa3€POB rapamMeTpoB aHU3O0TPOITHBIX
KPHUCTAJLJIOB.
Hroro 4
4 OCHOBHBIC THIIBI HccnenoBanne 0OCHOBHBIX 4 OIIK-2, ITKP-6
J1a3epoB rapamMeTpoB MOJYNPOBOIHUKOBOTO
nasepa
Hroro 4
5 DnemeHTsI [TonynpoBOAHUKOBBIE NETEKTOPHI 4 OIIK-2, [IKP-6
ONTO3JIEKTPOHUKHU ONTHUYECKOTO U3ITyUYECHUS
Hroro 4
Hroro 3a cemectp 12
Hroro 12

5.5. KypcoBoii npoekT / KypcoBasi padoTa

He npenycMoTpeHo y4eOHBIM IIaHOM

Bunbl camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpYyEMble KOMIIETEHIIMH MPECTaBICHbBI B

5.6. CamocTosiTeqIbHAs1 padoTa
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Tadymie 5.6.

Tabmmia 5.6 — Busbl caMocTosATeIbHON pabOThI, TPYJ0EMKOCTh U (hOPMHUPYEMbIE KOMITETEHIIUN

HasBannsa paznenoB | Buasl camocrosTensHoM | TpynoemMkocTs, | PopMupyemsble Dopmsbl
(TeM) TUCIUTUTHHBI paboThI q KOMIICTEHIIH KOHTPOJIS
6 cemecTp
1 CsoiicTBa [Togroroska k 6 OIIK-2, [IKP-6 | TectupoBanue
AJIEKTPOMAarHUTHBIX TECTUPOBAHUIO
BOJIH Hroro 6
2 Onucanue ITonroroBka K 8 OIIK-2, IIKP-6 | TectupoBanue
KBAHTOBBIX aHCaMOJIel | TECTHPOBAHUIO
Htoro 8
3 O61mue Bonpocsl [loaroroBka k 10 OIIK-2, [IKP-6 | TecrupoBanue
[IOCTPOEHHUS Ja3epOB  |TECTUPOBAHUIO
[ToaroToBka k 6 OIIK-2, I[IKP-6 | JlabopaTopHas
nabopaTopHO# padoTe, paborta
HalMCcaHue OTYeTa
Hroro 16
4 OCHOBHbIE THIIbI [Togroroska k 6 OIIK-2, [IKP-6 | TecrupoBanue
Ja3epoB TECTUPOBAHUIO
[ToaroToBka k 6 OIIK-2, I[IKP-6 | JlabopaTopHas
nabopaTopHO# paboTe, paborta
HalMcaHue OTYeTa
Hroro 12
5 DnemeHTsI [Togroroska k 6 OIIK-2, [IKP-6 | TecrupoBanue
ONTORIEKTPOHUKHU TECTUPOBAHUIO
[ToaroToBka k 6 OIIK-2, I[IKP-6 | JlabopaTopHas
nabopaTopHO# padoTe, paborta
HalnMcaHue OTYeTa
Hroro 12
Uroro 3a cemectp 54
ITonroroBka u caaua 36 DOK3aMeH
JK3aMeHa
Hroro 90

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUIINHBI,
1 BHJIOB Y4eOHOM 1esiTe IbHOCTH

CooTBeTcTBUE KOMIETEHIUMH, (GOPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuiie S.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYEHUH TUCIMILINHBI, U BUIOB

3aHSITUH
Buner yueOHOIM nesTeNbHOCTH
dopmupyemsble
Jlek. [pax. JIab. Cam. @®opMbl KOHTPOJIS
KOMIIETEHIIUHI
3aH. 3aH. pao. pao.
OIIK-2 + + + + Jlaboparopnast pabora,
TectupoBanue, JxK3aMeH
ITKP-6 + + + + JlaGopaTopHnas pabora,
TectupoBanue, JKk3aMeH

6. PeiiTuHroBasi cucreMa JJisi OleHKH yCIIeBAEMOCTH 00y4aronXCs

6.1. basubHbIe OneHKH 1J1s1 (popM KOHTPOJIA
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bannbeHbIe o1eHKH 11 POpPM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banapHbIe OLIEHKH

. . | MakcumanbHbI{ Oat
MaxkcumanbHbII MaxkcumanbHbIA
3a IEPUOA MEKITY Bcero 3a
@DopMBbl KOHTPOJIS 6amr Ha 1-y10 KT ¢ Oaswn 3a mepuon
2KT u Ha xoHen CEMECTp
Hayana cemectpa | mexnay KT u 2KT
cemecTpa
6 cemecTp
JlaGopatopHas pabota 10 10 10 30
TectupoBaHue 10 10 20 40
OK3aMeH 30
Hroro makcumym 3a 20 20 30 100
(58} (i}
Hapacratomum utorom 20 40 70 100
6.2. IlepecueTt 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb
[TepecueT 6anoB B OLIEHKH 3a TEKYIIUH KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tabauia 6.2 — Ilepecuer 6a/JI0B B OILICHKH 32 TEKYIIUH KOHTPOJIb
banbl Ha 1aTy TEKYIIEro KOHTPOJIsS Onenka
>90% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK 4
Ot 60% 10 69% OoT MakcUManbHOI cymMMbl OamioB Ha naty TK 3
< 60% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 2

6.3. Ilepecuet cymMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKIYHAPOAHYIO OLIEeHKY

[TepecuyeT cymMMBbl 6asioB B TPAJUIIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPECTaBIEH B TaOIHUIEe
6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAJIUIIMOHHYIO U MEXKTYHAPOAHYIO OLIEHKY

Hroroas cymma 6asios,
Onenka YUYUTBIBAET YCIIECIIHO CIAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTM4YHO) (3a4TEHO) 90— 100 A (OTIIMYHO)

4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (ynoBneTBOpUTENHHO)

3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6amios F (meynoBnerBopureabHO)

7. YueOHO-MeTOAnYecKoe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOBHas JqUTEpaTypa

1. KBanToBas 1 onTU4ecKkas JIEKTpoHUKa : yaeOHoe nmocobue / A. C. lllanrun ; @engepanbHoe
areHTCTBO MO 0o0pa3oBaHWIO, TOMCKUH TOCYIapCTBEHHBIH YHUBEPCHUTET CUCTEM YIPAaBICHUS U
panuosnextponuku, Kadenpa ¢usmdeckoit anexkrponuku. - Tomck : TYCVYP, 2008. - 112 c. : uin. -
bubnuorp.: c. 112. (nanuune B oubnuorexe TYCVYP - 49 5k3.).

2. KBanToBas u ontudeckas snekTpoHuka [Tekct] : yueOHuk s By3oB / A. H. [TuxTtun. - M. :
Abpuc, 2012. - 656 ¢ : un. - bubmumorp.: ¢. 652-653. - ISBN 978-5-4372-0004-9 (Hanuuue B OuOImoTeke
TYCVYP - 42 5k3.).

3. BBenenue B KBaHTOBYIO U ONITUYECKYIO 3JEKTPOHUKY: YuebHoe nmocobue / A. . bamkupos, C.
M. IlangapoB - 2012. 98 c. [DnexkTtpoHHBIH pecypc]: — Pexum noctyna:
https://edu.tusur.ru/publications/1578.
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4. KBaHTOBasi M onTHYECKas dJIEKTpoHHKa: YuyeoHoe mocodue / JI. . [llanruna - 2012. 303 c.
[DnexTponHsbIit pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/713.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. ManpbimeB B.A. OCHOBBI KBAaHTOBOI JIEKTPOHUKH U JIa3epHON TEXHUKU: YueOHOe mocodue s
BYy30B. — M.: Bricmas mkomna, 2005. - 542 c. (nannuue B 6ubanotexke TYCVYP - 39 5k3.).

2. Bepemarun U.K., Kocsiuenko JI.A., Kokun C.M. BBeneHue B ONTOIEKTPOHUKY: YdueOHOE
nocobue 11 By30B, - M.: Beictiast mikona, 1991. — 191 c. (manuune B 6ubnuoreke TYCVYP - 52 3k3.).

3. OcHOBBI (pu3HUECKON U KBAHTOBOM onTuku: YuebHoe nocobue / B. M. llannapos - 2012. 197 c.
[DnexTponHsIii pecypc]: — Pexxum noctyna: https://edu.tusur.ru/publications/750.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s13aTe/IbHbIE YUEOHO-MEeTOAUYECKHE MOCOOHSI

1. KBaHTOBast U onTUYECKasi SIEKTPOHUKA | YUeOHO-METOIUYECKOE MOCOOHe MO MPAKTUYECKUM
saustusam / JI. U. anruna - 2012. 228 c. [DnekTpoHHBIH pecypc]: — Pexum nmocrtymna:
https://edu.tusur.ru/publications/714.

2. duznyeckre OCHOBBI KBAHTOBOW M ONTHUYECKOUN SJIEKTPOHUKH: MeToandecKue yKazaHus K
npaktuyeckuMm 3anatusim / C. M. langapos - 2013. 31 c. [DnekTpoHHsIi pecypc]: — Pexum noctymna:
https://edu.tusur.ru/publications/3483.

3. UccrnenoBaHue OCHOBHBIX MapaMeTpoB MOJYHIPOBOJHHUKOBOTO Ja3zepa: PyKoBOICTBO
K BBIMOJHEHUIO TabopaTopHoii padoTsl / B. B. lllepouna, A. W. bamkupos - 2011. 15 c. [DneKTpoHHBIH
pecypc]: — Pexxum poctyna: https://edu.tusur.ru/publications/295.

4. TlonynpoBOJHUKOBBIE NETEKTOPHI ONTHYECKOTO U3NIy4deHHs: PyKOBOJICTBO K BBHITTOJTHEHHIO
nabopatopHoii pabotsl / B. B. lllepbuna, A. 1. bamkupos - 2011. 12 c. [DnekTpoHHbIHi pecypc]: —
Pexxum noctyna: https://edu.tusur.ru/publications/294.

5. OmpeneneHue AMEKTPOONTUYECKUX MapaMEeTPOB aHU3OTPOIHBIX KPUCTAJUIOB: MeTonuuecKkue
yka3zaHus K jgabopatopHoii pabote / H. . Bypumos, C. M. lannapos - 2012. 18 c. [DneKTpOHHBIH
pecypc]: — Pexxum poctyma: https://edu.tusur.ru/publications/2280.

6. du3nyecKkre OCHOBHI KBAHTOBOW U ONMTHUYECKOU AIEKTPOHHKH: MeTonuuecKue yKa3zaHHs K
camoctoaTensHoi padote / C. M. lllannapos - 2013. 32 c. [DnexkTpoHHbIN pecypc|: — Pexxum noctyma:
https://edu.tusur.ru/publications/3484.

7. KBanTOBas M onTUYecKas MEKTPOHUKA: MeToanuecKkue yKa3aHus Mo CaMOCTOATEIbHOM paboTe
/ A. WU. bamkupoB - 2012. 20 c. [DnexTpoHHBIH pecypc]: — Pexum gocrtymna:
https://edu.tusur.ru/publications/1496.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJIS JIUIY
€ OrpaHUYeHHBIMU BO3MOKHOCTSMH 3/10POBbSI M HHBAJIHU/I0B

Y4eOHO-MeToANUECKHE MaTepUabl Il CAMOCTOSATEIbHON U ayJUTOPHOI paboThl 00yUarOUIUXCs
W3 YHUCIIA JIUI] C OTPaHUYCHHBIMH BO3MOXHOCTSIMH 37I0POBbsI M HHBAJIUIOB MPEIOCTABIAIOTCS B opMax,
aIalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPUTHS HHPOPMALIUH.

J1st U ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM MIPUPTOM.

J1s Iuu ¢ HapyLIeHUsIMU cIyXxa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

J1s Iuu ¢ HapyLIeHUsIMU OTIOPHO-BUIaTeIbHOI0 anmnapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPodeccHOHATIbHBIE 0a3bI JAHHBIX
U UH(OPMaAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. [Tpu M3y4eHUH AUCIHUILUIMHBI PEKOMEHIyeTCs o0pamarhCcsi K COBPEeMEHHBIM 0a3aM JTaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT mocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.
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8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe odecrnevyeHre JUCHUIITIHHbI
8.1. MaTepuajbHO-TeXHHYECKOE U MPOrPpaMMHOe oOecredeHue IJIsl JeKIUOHHBIX 3aHATHI

Jlnst mpoBeneHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOH aTTeCTAllMH UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymmbl, 000pyJOBaHHAs JOCKOW U CTaHAAPTHOW yueOHOM
Mebenblo. FiMeroTes MynbTUMeInitHOe 000pyT0OBaHUE U y4eOHO-HATIIAHbIE TTOCOO0US, 00eCTIeUnBaIOIINe
TEMATUYECKHE NIUTIOCTPALMHU 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepI/IaJ]bHO-TeXHI/I‘leCKOC U IIporpammMHoOe o0ecneyeHue AJISI MPAKTHYIECKUX 3aHATHH

VYyeOHas nabopaTopusi: yueOHas ayJuTOpHUs AJIsl IPOBEACHUS 3aHATHN NMPAKTUUYECKOro THIIA,
ydyeOHasi ayAuToOpus IJs MPOBEACHUS 3aHATHHI J1abOopaTOPHOTO THUIMA, TOMEIIEHUE s KypCOBOTO
MPOEKTUPOBAHUS (BBINOJIHEHUS KYpPCOBBIX pabOT), MOMEILIEHUE JJs MPOBEACHUS TPYMNIOBBIX U
WHIUBUAYaNbHBIX KOHCybTanmii; 634034, Tomckas ob6nacte, T. Tomck, Bepmunauna ynuna, a. 74, 110
ayn.

Onucanue uMeroerocs 000pya0BaHus:

- JJaboparopusie cTeH b1 (6 1IT.);

- U3mepuTenbHbIe TPUOOPHI;

- Jlocka MarHUTHO-MapKepHasi;

- Ontrueckast ckambst OCK-4;

- [lomemenue st XpaHeHus y4eOHOTo 000py10BaHMS;

- KommuiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieuyeHue 1Jisl JJa0opaTopHbBIX padoT

VYyebnas naboparopusi: yueOHas ayIUTOpHUS JJIs MPOBEACHUS 3aHATUH 1a00OpaTOpPHOTO THUIIA;
634034, Tomckast obmacts, r. Tomck, Bepmununa ynuina, 1. 74, 111 ayg.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- YueOnsiit cteny "OnTuka" - 2 mrT.;

- 'eneparop AKUII-3409/3 - 2 mwit.;

- Ucrounuk nuranus "Mapc";

- I'eneparop 1'5-54;

- 'eneparop ¢pynkunonansubiiit AKTAKOM AHP-3121;

- Mynstumetp: DT 0205A, S-Line DT-830B;

- Ocmnorpad: Tektronix TBS2000, Rigol;

- Mynstumetp Mastech MY 68;

- JlaGopatopusble cTeH bl "DnekTpoontuueckuit a3pdext” - 2 mr., "Pa3oBblil mopTper” - 2 mT.;

- JlaGopatopuslii ctenn "[lomynpoBoaHUKOBBIE (POTONMPUEMHUKH";

- JlaGopatopuslii ctenn "[lomynpoBoAHUKOBEIN azep";

- Kommuiekt cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

8.4. MaTepI/laJ'II)HO-TeXHI/I'-IeCKOC H MporpammHoe odecneyeHue IJ151 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocToATENbHONU paboOThl HCTIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacCIIOJIOKEHHBIE TIO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas ob6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckas o6macts, r. Tomck, Bepmuauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 207 aya.

Ornrcanne UMEIOIIETOCs 000Py10BaHMUS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMIBIOTEPHI MOAKIIOUYEHBI K ceTH «VHTepHET» M 00ecneunBaIOT JOCTYI B AJICKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.
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[lepeyeHb mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CeHMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoAaBaHus
U1 00y4aloUUXCs C HHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayauTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU TOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOIb30BAHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJeHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmaIuu B JOCTYIHBIX opMax, MOOUIBHON cUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLIEHOYHbIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONIBb3YIOTCS OIICHOYHBIE MaTepuabl, MpeCcTaBlIeHHbIe B Tabuue 9.1.
Tabmuia 9.1 — ®opMbl KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hasanus pasnenos (rem) PopmHpyemBIe ®opmebl koHTpOJst | OnieHounbie MaTepuansl (OM)
JUCIUTUIAHBI KOMIIETEHIINH
1 CsoiictBa anektpomarautHeix |OIIK-2, [IKP-6 |TectupoBanue IIpuMepHBIil IepeyeHb
BOJIH TECTOBBIX 3a/laHUN
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
2 OnucaHue KBaHTOBBIX OIIK-2, ITKP-6  |TectupoBaHue [IpuMepHbIii TEpeUeHb
aHcamoOei TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
3 O6mue Bonpocs! noctpoenus |OIIK-2, [IKP-6 |JlabopaTopHas Tembl 1a0opaTopHBIX pabOT
Ja3epoB pabota
TectupoBanue [IpumepHbIi nepedeHb
TECTOBBIX 3a/IaHUM
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
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4 OCHOBHBIE THUIIBI JIA3€POB OIIK-2, [IKP-6  |JIaGopaTopHas Temb! m1abopaTopHBIX padoT
pabota
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHp PK3aMEHALIMOHHBIX
BOIIPOCOB
5 DnemenTsl ontoaniektpoHuku |OIIK-2, [TIKP-6  |JlaGopaTopHas Temb! mabopaTopHBIX padoT
pabora
TectupoBanue [IpuMepHbIii TEpeUeHb
TECTOBBIX 3a/IaHUN
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB

[xana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCHUIUIMHE TpuBeJeHa B Tabnuue 9.2.
Tabnuna 9.2 — Illkama oneHkn cHopMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS T10

JAUCLUIIIINHE
®dopmynupoBka TpeOOBaHU K CTETICHH C(HOPMHPOBAHHOCTH
Ornenka banner 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMATHHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aIOB 3HAHUS YaCTUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHECHHE
yYMEHHE HABBIKOB
3 ot 60% 1o o0mye, HO He B 1I€JIOM YCIICIITHO, B IICJIOM
(YIOBJIETBOPUTEIIHHO) 69% ot CTPYKTYPUPOBAHHbBIE HO HE YCIEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CHUCTEMATHYECKH | CHCTEMAaTHUECKOE
CYMMBI 0aJIIOB OCYIIECTBIIIEMOE MIPUMCHCHHE
YMCHHE HABBIKOB
4 (xoporo) ot 70% no chopMUpOBaHHBIE, B 1I€JIOM B IICJIOM
89% ot HO CoZepKalue yCIIELLIHOE, HO YCIEUIHOE, HO
MaKCHUMaJIbHOM OTJIEbHbIE coJieprKalie coJieprKaliue
CyMMBbI 0auioB | mpoOaemMbl 3HaHUS OTJICIbHbBIE OTJIeIbHbIE
po0OeIbl yMeHue po0eIbI
MpUMEHEHHE
HABBIKOB
5 (oTIM4HO) >90% or chopmupoBaHHbBIE | CHOPMHUPOBAHHOE YCIELHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yYMEHHE CHUCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUSA MPUMEHECHHE
HABBIKOB

[IIkanma KOMIUIEKCHOM OLIEHKU C()OPMHPOBAHHOCTH KOMITCTCHIIMI MpUBEIeHa B Ta0uIe 9.3.
Ta6mumma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETCHIIUHA

Ouenka dopMynrpoBKa TPeOOBAHUM K CTETICHH KOMIIETEHITUN
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO

BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO WUJTU B JIEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BIAJICTh HA CHCTeMHOM ypoBHE. OOydaromuiicsi 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/IEPKAHUSI CUCTEMHO, IPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIPOU3BOAUT CBOU 3HAHUS YCTHO, TUCbMEHHO WM B IEMOHCTPUPYEMBIX
JENCTBUSX, YUUTHIBAsI U yKa3bIBasi CBA3HU U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU 3JIEMEHTAMU COJEPKaHUS AUCLHUIUINHBI, €0
3HaYUMOCTb B COJIEP>)KAHUU JUCLUILIIUHBL.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. OgHOMEpHOE BOJTHOBOE ypaBHEHUE JJISI HAMPSHKEHHOCTH JICKTPHUECKOTO TOJISI UMEET BH/T

&K 8°F 0
TR ') e
&t = &
&E &'E
——gi——=10
gz g: &
i i
aliy Y )
8" su
ViE—zu ISIE=IZ+

2. . B pnexTpoMarHuTHOM BOJIHE BEJIWYMHBI HAMPSIKEHHOCTEW AIEKTPUYECKOTO U MAarHUTHOTO
noJiei CBSI3aHbl ypaBHEHHEM

H."’." = E.:V.;
Hsr: - ‘Esr.;
E,
B
S
H, = [ E.dw.

3. Oneparop Ha3bIBaeTCd CaMOCONPSIKEHHBIM (3)PMUTOBBIM), €CIH JUISL JIOOBIX IBYX (PYHKIUN
unv

Al au+ay)= qJ:I:rH ﬂzﬁ;
_[ v AudV = _[ udv'd V-
J‘?{,:‘Lf,nd];" =0 (m=n);
I:{_:v_,ndl’ =1 (m=n).

4. Onepatop B MNPOU3BOJBHOM MpPEICTABICHUMN SBIAETCS MATPHUIEH, 3IIEMEHT KOTOpOil
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OonpeaAcIsACTCA BhIPpaXKCHUCM
"‘i.'r.w = J‘!.ly.'r.' [‘I‘J‘)‘r‘,: I:‘I‘] {‘-h
“I'.'lm = J‘w':“iwr:d .

A =<y A W

5. Cootnourenne HacenéHHocTH ypoBHel (N1 u N2). ns cpenbl, HaXoAsIIEHCS B COCTOSHUU
TEPMOJUHAMHYECKOTO paBHOBeCHs (YPOBEHbD «1» — HUKHUM U «2» — BEpXHUN):
T T [
M _ N _ [ E-E]
—_—— Expi (o e e N Py
g1 & L kT )

4?|Illr1 3"!'1-') .E -_J,- i .E 1

= exp
gL B kT
N, N, E,+E
E - &, . kT
1N, = g,V

6. BeposiTHOCTh CIIOHTAHHOTO U3Ny4eHHs (KOd(pPUIueHT DHImTEHA A) 3aBUCUT OT YacCTOTHI
nepexoja v Kak:
v
2
3
HEe 3aBHCHT OT V

7. B ancamOiie 4acTHI[ C IByMsl yPOBHSIMH SHEPruu (IEPBOHAYAIBLHO HAXOSIIIUMCS B COCTOSIHUN
TEPMOJIUHAMHYIESCKOTO PABHOBECHS), TIPH ONTUYECKON HAKaYKe HHBEPCHUIO HACEIEHHOCTEH:
MOKHO CO3JaTh IPH MAIBIX
NIOTHOCT X SHEPTHH HAKAYKH 0
MOKHO CO30ATh IPH OONBIMIX p
MOKHO CO3JATh IPH JIFO0BIX 0
CO3aTh HEBO3MOHO B IPHHIIHIE

8. YcnoBue yCcTOMYMBOCTH OTKPBITOTO ONTHYECKOTO pe3oHaropa JUuIMHOM L ¢ paxmycamu
KpUBU3HBI 3epKai rl u r2:

'd Ny
Ly £
sl h-=la
o | o
', 1. 2
I N ™y
] &
D:‘:‘l—_ﬂl—_Igl
\ rlz"'\ ) z'
L<n_ L<mr
L2n L>r

9. CooTHOLIEHHE MEXIy paauycaMu KpUBHU3HBI C(hepHUUYECKUX BOTHYTHIX 3epkan (rl u r2) u

paccTosiHuEM MeX Iy HUMU L (imMHa pe3oHaTopa) ISl MOJTyKOH()OKAIBHOTO PE30HATOPA:
ri=o, r2=2L

10. A66pesuarypa TEM obGo3Hagaer
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11.

el e e e e e
OO DN~ W —

19.

20.
21.
22.

23.
24.
25.
26.
27.
28.
29.
30.

31.
32.
33.
34.
35.

36

[a—
SOk WD =

NPONQIEHE YO 3NIEKTPOMATHHTHYIO BONHY
NONepeyH VIO 3eKTPOMArHHTHVIO BOJHY
OpOdQIEHYH MOOY Pe30HATOPA
nolepevyHyio MOIY pesoHaTopa

Mexanu3zmom Hakauku B He-Ne nazepe sBnsiercs:
nponecc Nepenavd SHepTHH H 3apAna OT
HoHa He™ atomy Ne
npolece Nepenadys SHEPTHH OT
Bo30V:KOeHHOTO aToMa He aTomy Ne
BO30VKIEeHHEe aTOMOB HeOHA JIEKT POHHBIM
VAP OM
NOIrMOILIEHH e KEAHTOB CBeTa

9.1.2. IlepeyeHb 3K3aMeHALIMOHHBIX BOIIPOCOB

[Tpuniun ycunenus MU

VYpasuenus Makcsemna B nuddepeHimansHon popme. MaTepuaibHbIe ypaBHEHUS
OnHoMepHOE BOJIHOBOE ypaBHeHUE. [limockue ckasipabie BOJIHBL. ['apMOHUYECKUE BOJTHBI
[1nockast BoHa, pacpoCTpaHsIONIascs B IPOM3BOJIbHOM HalpaBIeHUN

OM mnockue BOJIHBI

[Tonspu3zanus MIOCKUX BOJIH

3akoH coxpaHeHus sHeprun. Bekrop [loitHTuHra

BonHoBoit naket. ['pynmnoBasi CKOpOCTh

[IpencraBnenus pynkuuu coctosiuus. Bexktop coctostHusi. COBEKTOpP COCTOSTHHS
Omnepatopsl B MPOU3BOJILHOM NPECTaBICHUN

. Omnpenenenue cpeanux BenuuuH. OnpezeneHue TOYHOro pemeHus: Gu3nYecKoil BeTNYMHbBI

. HucTerit ancam6sb. CMenanHplid aHcaMO1b. MaTpuIia MiIoTHOCTH.

. CBoiicTBa MaTpHIlbl INIOTHOCTH.

. YpaBHEHUS IBWKEHUS AJI1 MATPULIBI INIOTHOCTH

. TepmocTaTupoBaHHBINH aHCAMOJIb B COCTOSTHUM TEPMOIMHAMUYECKOTO PAaBHOBECHS

. Onucanue penakcaruu

. OO0uiee ypaBHEeHUE JJ11 MATPULIBI TNIOTHOCTH

. JAByxypoBHeBasi cucTeMa aTOMOB BO BHelllHeM moje. OCHOBHbIE ypaBHeHUs. BeposaTHocTu

MHAYUHUPOBAHHBIX EPEXO0JI0B
JIByXypOBHEBasi CCTEMa aTOMOB BO BHEIIHEM MoJie. AHanu3 ypaBHeHuil. Kpuas Jlopenna.
Cnaboe none. CuiibHOE 10J1€e

CrnoHTaHHBIE TEPEXOIbI

banancHele ypaBHEHUS

DnemeHTapHas TeOpUs OTKPBITBIX ONTHYECKUX pe3oHaTopoB. [Ipononbubie Moabl. [lonepeunbie
MO/JIbI

JloGpoTHOCTH pe3oHaTopa

BonHoBas Teopusi OTKPBITHIX PE30HATOPOB

Knaccudukanus oTKpbITBIX pe30HATOPOB

Cernekiust TUTIOB KOJICOAHHI B ONITHYECKOM PE30HATOPE

KorepeHTHOCTh 1 MOHOXPOMATUYHOCTB JIA3€PHOTO U3ITYUCHHUS

PacxonumocTs 1azepHbIx MydkoB. @OKYCHPOBKA JIA3€PHBIX JTy4deil

EcrecTBeHHas mmpuHa CIEKTPAIbHbBIX JIMHUH.

OnHopoAHOE yUIMpEHHE CHEeKTPalbHBIX JUHUNM. HeolHOpoaHOE yIIMpEeHHE CHEeKTpalbHbIX
JIMHAN

Cxembl (pyHKIIMOHUPOBAHUS TBEPIOTEIBHBIX JIa3epOB

CucreMbl HaKauKH TBEPAOTEIbHBIX JIA3€POB

banancHble ypaBHEHUS U peKUM HETIPEPHIBHOM reHepalun

PexxumM cBOOOIHOM TeHEpAIN

Jlazepsr ¢ Moaynsmueit noOpoTHOCTH pe3oHaTtopa. CHHXPOHHU3AMMUA TMPOIOJIBHBIX MOJ U
reHepanus yJIbTpaKOpOTKUX UMITYJIbCOB

OcobOeHHOCTH Ta30B KaKk aKTHBHOT'O BEIIECTBa s ja3zepoB MexaHU3Mbl BO30OYXKICHUS
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razopaspsiIHbIX Ja3epoB

37. AToMapHbIN reui-HEOHOBBIN Ja3ep

38. MouekynspHbIil 1a3ep Ha YIIIEKUCIOM Trase

39. Knaccudukamnus Mo1 ONTHIECKUX BOJHOBOOB

40. BosiHOBOHBIE MO/l TOHKOIIJIEHOYHOT'O BOJTHOBOIA. D¢ (dEeKTHUBHAS TOJIIHMHA BOJTHOBO A
41. I'panreHTHBIE TIJIaHAPHBIE BOJTHOBOIBI

42. BosHOBbBIEC ypaBHEHUS JJ1S1 TFIEHOYHBIX BOJIHOBOJIOB

43. Mopbl TOHKOIIJIEHOYHOTO BOJTHOBO/IA IO AJIEKTPOMAarHUTHOM TEOPUH

44. CpoiicTBa MOJ TOHKOIUIEHOYHOI'O BOJIHOBOIA

45. BosHOBbBIEC ypaBHEHUS JJIs1 TPAJAUEHTHBIX TUIaHAPHBIX BOJHOBOJIOB

9.1.3. Tembl 1a00paTOPHBIX padoOT

OnpeneneHne MEKTPOONITUYECKUX TAPAMETPOB AHU30TPOIHBIX KPUCTAIIIOB.
. MccnenoBanue 0OCHOBHBIX IapaMeTPOB MOJYIPOBOIHUKOBOTO Jla3epa
. [lomynpoBOAHHMKOBBIE AETEKTOPHI ONITUYECKOTO U3JIy4UEHHUS

W —

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, Mperoiaraliie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

HauaTps uzydeHue AuCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecredeHusi. CamoctosiTenabHas padoTa CTyeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIAHBI ISl Ty4YIIETO OCBOEHHUS MaTepHaia He0OX0IUMO PEryJspHO
oOpamaTbcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcutreTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIETOCTYTHBIMU HHTEPHET-TIOPTaIaMU, COAECPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHON AMCUUILITUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS U OCBOEHHS MaTepuaja, BbIIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YYEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAUWBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
YKypHaJIe Mo TUCIUILUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM JIUIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU
310POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHb KOTOPHIX yKa3zaH B Tabmwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHalbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJIHJIOB

Buapl 7onOMHUTENBEHBIX OLIEHOYHBIX CDOpMBI KOHTPOJIAA 1 OLICHKHU

Kareropuu o6yuaronuxcs

MaTepHuaioB PE3yJIbTaTOB O0YUYCHUS
C HapylmeHusIMH cIyxa TecTsl, NUCbEMEHHBIE IIperMy11€CTBEHHO TUCEMEHHAs
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI IIPOBEPKA

K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI
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C HapylIeHUSIMU 3pEHUS

CobecenoBaHue 110 BOIIpocam K
3a4eTy, OIpoc MO TEPMUHAM

[Ipenmy1iecTBEHHO yCTHas
IIpoBepKa (MHANBUYAJILHO)

C HapylIeHUsIMHA OTIOPHO-
JIBUTATEIILHOTO arlnapara

Pemienue nucTaHIIMOHHBIX TECTOB,
KOHTpPOJbHBIE Pa0OTHI, MUCbMEHHBIE
CaMoCTOsITeNIbHbIE pabOThI, BOMPOCHI

K 3a4eTy

[IpenmytiecTBEHHO
JTUCTAaHIIMOHHBIMU METOJIaMU

C orpaHUYCHUSIMHU T10
o01IeMe IUIIUHCKUM
[MOKA3aHUSAM

TecTbl, NMCEMEHHBIE
CaMOCTOSITeNIbHbIE PaOOThI, BOIIPOCHI
K 3a4eTy, KOHTPOJIbHbIE paOOTHI,
YCTHBIE OTBETHI

[TpeumyieCTBEHHO MTPOBEPKa
METOAMH, OMPEICIITIOITUMHUCS
UCXOJISl U3 COCTOSTHUS
00ydaromierocss Ha MOMEHT
MPOBEPKH

9.4. MeToanuecKue peKOMEHAAIUN 110 OLEHOYHBIM MATEPUAJIAM [IJIfl JIUI C OTPAHUYEeHHbIMH

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCcCMaTpPUBACTCS
noctymnHasi popma npeaoCTaBICHHS 3a/IaHUi OLIEHOYHBIX CPEJICTB, & IMEHHO:

— B mieuaTHoi hopme;

— B [1€YaTHOW (hopMe C yBETUUEHHBIM IIPHPTOM;

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— METOJIOM YTEHHS aCCUCTEHTOM 3aJaHHs BCIYX;

— IIPEJJOCTABJICHUE 33aJaHUS C UCIIOJIb30BAHUEM CYPIONEPEBOIA.

JIuam ¢ orpaHMYEHHBIMH BO3MOXXHOCTSIMHU 3/I0POBbSl M MHBAJIUIAM yBEIMYHMBACTCS BpEeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. [[is Takux oOydarommxcs MpeaycMaTpUBaeTCs
nocTymnHas popMa npeaoCTaBICHUsI OTBETOB HA 33JJaHUs, 2 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIIYT ACCUCTCHTA,

— [PE/ICTaBJICHHE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTaTOB OOYYEHHUS JIMI C OTPAHMYCHHBIMH BO3MOXXHOCTSIMHU
3I0POBBSl ¥ MHBAIMJIOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpenocTaBlieHue nHdhopManuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSM HX 30POBbSI H BOCHIPUATHS MH(DOpMALIUK:

JI1si JIMI ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

JI1s1 JIMIL ¢ HAPYIIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHou popme.

I[.]'IH JIMI ¢ HAPYIICHUSIMHU OIMOPHO-ABUI'aTC/JILHOI'O allliapaTa:

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA;

— B miedatHou popme.

[Ipu HEOOXOAMMOCTH JUISL JIMI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbS U MHBAJIUJIOB
MpolLeypa OLEHUBAHUS PE3YIbTATOB O0YUCHUS MOXKET TPOBOJAUTHCS B HECKOJIBKO JTAIIOB.
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