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1. HEJIN U 3AHAYN OCBOEHUMA JUCLHUITIJIMHBI

1.1. Heab0 0CBOEHUN JAUCHUIJIMHBI ABJSIOTCA (HOPMUPOBAHHE Y CTYACHTOB OOIIUX
MPEJICTABICHUA O TPHUHIUIAX JCHCTBHS OCHOBHBIX NPHOOPOB U YCTPOWCTB, MPUMEHICMBIX B
BOJIOKOHHO-ONITUYECKUX JIMHUSIX CBSI3W, OA3UPYIOMIMXCS HAa OCHOBHBIX TIOJOXKCHHUSX KBAaHTOBOU
bu3uKy.

1.2. 3agauyu ocBOEHUS TUCUMILITHHBI (MOIYJIs1):

— O3HaKOMJIEHHME C MHXEKIIMOHHOM JIIOMUHECLEHIIUEN B MOJIYIPOBOAHMKAX. M3yueHue xa-
PaKTEPUCTUK CBETOU3IYYalOUINX JUOJOB.

— O3HaKOMJIEHUE CTYAEHTOB C TEOPETUUECKMMH OCHOBAaMH pa0OThl ONITUYECKUX KBAaHTOBBIX
YCUJIUTEIIEH U T€HEPATOPOB.

— M3yuenue ra3oBbIX M NOJYNPOBOJHUKOBBIX Ja3€POB, UX KOHCTPYKLUUN U OCHOBHBIX Xa-
PaKTEpUCTHUK.

— M3ydyeHune ocHOBHBIX (PM3UYECKUX MPOLECCOB B GOTOAMOIAX U POTOPE3UCTOPAX, ONpese-
JAIOIUX UX N1apaMeTphl U XapaKTEPUCTHUKHU.

2. MECTO JUCLIMITJIMHEI B CTPYKTYPE OBPA3OBATEJIBHOIM ITPOI'PAMMEBI

VYuebHas qucuunianHa «ONTo3IeKTPOHHbBIE M KBAHTOBbIE PUOOPHI U YCTPOMCTBa» BKIIHOYE-
Ha B MEPEYCHb, BAPUATUBHOW YaCTH JAUCHUILTUH ((popMUpyeMOi ydacTHHKaMH 0Opa3oBaTEIbHBIX
OTHOILICHUIT) TI0 BBIOOPY (3alpOCy CTYACHTOB), HANPABICHHBIN Ha yriyOJICHUE YPOBHS OCBOCHUSI
KoMIeTeHIMi. JucuunianHa peanusyercs B cooTBeTcTBUM ¢ TpeboBanusmMu OI'OC, OI1 BO u VII.

Jucuumrza 6a3upyercs Ha ciaenyromux aucuuminHax: «®@usuka», «Kpucramiorpadusy,
«YpaBHEHUS] MaTeMaTudeckon Gu3ukm», «Auddepennnanpapie ypaBHeHUs», «CrenuanbHble pas-
nenbl GU3MKK (KBaHTOBas (hu3uKa)», «PU3NUECKHEe OCHOBBI AIEKTPOHUKNY, «DU3nuecKas U KBaH-
TOBAs ONTHUKA», «DJIEKTPOMArHUTHbIE TIOJISI U BOJIHBD».

Jucuumirza «OnTO3/IeKTPOHHBIE U KBAHTOBBIE IPUOOPHI U YCTPOICTBa» SBIISIETCS OCHOBO-
MoJlararomien A U3ydeHus CIeAYIOIMX AUCHUIUIMH: «Ontudeckue nudpoBble TEIEKOMMYHUKA-
IIUOHHBIE CHCTEMBI», «MeTpoJIorusi B ONTHYECKUX TEIEKOMMYHUKAIIMOHHBIX cucTemaxy, «[Ipoek-
THPOBAHUE, CTPOUTENLCTBO U AKcITyaTanus BOJICy.

3. KOMIIETEHLIMMN OBYYAIOIIEI'OCA, ®OPMUPYEMBLIE B PE3VYJIbTATE
OCBOEHUA JUCHUTTJIMHBI

3.1. Mpomecc M3ydeHus AMCHUIUIMHBI (MOIYJs) HalpaBieH Ha (HOPMUPOBAHHE SIEMEHTOB
npodeccuonansHoit kommneteHuu B cooTBeTcTBHE ¢ OIIOIT BO mo nanpasnenuto 11.03.02 "Un-
(hOKOMMYHUKAIIMOHHBIE TEXHOJIOTUH U CUCTEMBI CBS3HU"

ITKC-3 — CnocobeH mpoeKTHpOBaTh U MOAECPHU3UPOBATh OTJIENbHBIE YCTPONUCTBA U OJIOKU
MH()OKOMMYHHUKAIIMOHHBIX CHCTEM.

®opmupoBaHuE YKa3aHHOW KOMIIETEHIIMH pa3MelieHo B Tadmuie 1.



Tabnuua 1 — ®opMupoBaHre KOMIETEHIMH JUCIUTUIMHAME

HaumenoBanue n1uCUMILINH,
(bopMUPYIOLIUX KOMIIETEH-
[IUA COBMECTHO

CemecTpbl GOPMUPOBAHUS TUCITUTLIAHBI

1 2 3 4 5 6 7 8

ITIKC-3

CxeMOTexHHKa TeIEeKOMMYHH-
KallUOHHBIX YCTPONCTB

OnrTosyeTpoHHbIE U KBAHTO-
BbIC IPUOOPHI M YCTPOHCTBA

dorTounnka

CetH CBsI3U U CUCTEMBI KOMMY-
Tallun

IIpoexkTupoBaHue, CTPOUTEINb-
ctBO U kcruryatanus BOJIC

AHTeHHO-(UIEpHbIE YCTPOK-
CTBa

AHTeHnHBI 1 ycrporictea CBY




3.2. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB oﬁyqe}mﬂ Mo TUCHUIIVIMHE, COOTHECCHHBIX C IVNIAHUPYEMBIMH pe3yJbTaTaMi OCBOCHUSA (o)1

Ta6J'II/IL[a 2- HepequL IJIAaHUPYEMBIX PE3YJIbTAaTOB 06y‘lCHI/I${ 10 JUCHUIINIMHE, COOTHECCHHBIX C INIAHUPYEMBIMU PE3YyJIbTaTaMH OCBOCHUSA

Koa u HauMeHnoBaHune
KOMIETEeHIHH

Koa m HauMeHoBaHHe UH-
AUKATOPA T0CTHKEHUS

KOMIICTCHIIMHU

IInanupyemble pe3yJbTaThl 00y4eHHsI 110 JHCHUILIHHE

Ouenouynbie MaTepuabl (OM)

Texkyuero
KOHTPOJIsA

IIpomexyTounoi
aTTecTalluu

[IKC-3. Crioco6en npoek-
THPOBATH U MOJIEPHHU3H-
pOBATh OTAEIBHBIE
yCTpOMCTBA M OJIOKH HH-
(HhOKOMMYHHUKAITHOHHBIX
CHCTEM

Oceoenue oucyuniunsl npu

yacmuo k T® B/01.6 (IIC 06.007 « Huorcenep-npoekmuposujux 6 oonacmu céa3u (MmeieKoMmMyHUKayuil)»), pewaem

3a0a4u U3V4eHUsl HaAYUHO-MEeXHULEeCKOU UHpopMayuy, Ome4ecmeeno20 u 3apyoedicHo20 Onbima no memamuxe npoekma, papadbomxu mexHuye-
CKUX NPOEKMO8 0Jisl BHeOPeHUs. UHHOBAYUOHHO20 UHPOKOMMYHUKAYUOHHO20 060PYO0BAHUS.

UIIKC-3.1. Opuenrtupy-
eTCsI B TCHICHIIUAX Pa3BU-
THSI COBPEMEHHBIX
YCTPOWCTB U OJIOKOB UH-
(HhOKOMMYHHUKAITUOHHBIX
CHCTEM.

3HaTh:

- CBOMCTBA U3Iy4e-
HUS B OIITUYCCKOM
JMana3oHe;

- IpueMsI He3ormac-
HOH paboTHI ¢ J1azep-
HbIM HU3JIyYCHUEM;

- 00JacTu u mep-
CIIEKTHBHI IPUMEHE-
HUSI U3y9IaeMbIX TIPH-
00poB;

Bomnpocs! nis yct-
HOTO cobecemoBa-
Hus 10 Jabopa-
TOPHBIM paboTam.
TecroBbie BONpoO-
CBI 110 TEMaM JIeK-
LIMOHHBIX 3aHATHH.

Bomnpocs! ms ycT-
Horo cobecenoBa-
HUSL: KOHTPOJIbHBIE
BOIIPOCHI

UIIKC-3.2. [IpoexTupyer
Y MOJICPHHU3HPYET OT-
JIeNIbHBIE YCTPOMCTBA U
6510kM MHPOKOMMYHHKA-
IIHOHHBIX CHCTEM.

3HaTh:

- MapaMeTpBl, XapaK-
TEPUCTHKH U KOH-
CTPYKIMH ONTOAJICK-
TPOHHBIX IPHUOOPOB
(Ta3oBBIX, IOIYTIPO-
BOJIHUKOBBIX U BOJIO-
KOHHBIX JIa3€pPOB,
CBETOU3ITYYAIOIIIX
JMOA0B, GpoToaHO-
J0B, hoTope3uncTo-
poB);

Ymersn:

- IPUMEHSATh MaTe-
MaTU4ECKUE MOJEIU
ONTO3JIEKTPOHHBIX U
KBaHTOBBIX IPHOO-
POB K aHaIu3y U
ONTHUMH3AINN Tapa-
METPOB JIMHUH CBA3U
C UCIOJIb30BaHUEM
CPEICTB KOMIIbIO-
TEPHOI0 IIPOEKTUPO-
BaHUsL.

Baangern:

- HaBBIKaMH JKCIIe-
PUMEHTAJIBHOTO HC-
CIIeZIOBaHU Mapa-
METPOB U XapaKTepH-
CTHK ONTORJICKTPOH-
HBIX U KBAaHTOBBIX
prOOpPOB U
YCTPOWUCTB;

- METOJaMHU pacyera
XapaKTepUCTHK
ONTO3IEKTPOHHBIX U
KBaHTOBBIX IPHOOPOB
U YCTPOWCTB.

Oruersl 110 1260-
paTopHBEIM pabo-
TaM.
CaMOCTOSTENbHEIE
paboThI.

Bomnpocs! s ycr-
Horo cobeceoBa-
HUSI: KOHTPOJIbHBIE
BOIIPOCHI




4. CTPYKTYPA 1 COAEPXXAHUE INCLUITIJIMHBI

4.1. PacnpenejieHue TPYA0EMKOCTH JUCIHUIJIMHBI 10 BUIaM PadoT Mo ceMmecTpam

OO61mas Tpy10EMKOCTh JUCLUILIMHBI cocTaBisieT 4 3au.en. 144 yvaca, pacupeneneHue ya-
COB TI0 BHJaM pabOT U CeMecTpaM MpeCTaBIeHO B Tabnuie 3.

Tabmuma 3 — Pacripeaenenne Tpy10€MKOCTH JUCITUTIIMHBI 110 BUaM paboT IO ceMecTpam

TpyroéMkocTh B yac

Bup y4eOHoii padoThI Bceero B 1.4. B cemecTpe
qac. 6 cem

@opMaTt U3yyeHHs JMCIUNIHHBI OYHas
OO01mast Tpy10€MKOCTb TUCIUILIUHBI 10 Y4€OHOMY TUIaHY 144 144
1. KonrakTHas pa6ora: 72 72
1.1.AynutopHasi paboTa, B TOM 4HcJie: 68 68
3aHATHSA JeKIHOHHOTo THma (JI) 17 17
3aHsTus ceMuHapckoro tuna (I13-cemuHapel, mpaxT. 3aHATHS U Jp) 34 34
nabopartopubie paboTsl (JIP) 17 17
1.2.BHeayiuTopHas, B TOM YHcJe 4 4
KypcoBast pabora (mpoekt) (KP/KII) (koHCynbTaIINSA, 3a1IMTA)
TEKYIIMI KOHTPOJIb, KOHCYJIbTAIIMN IO AUCIUIUINHE 4 4
KOHTaKTHas paboTa Ha npomexyTouyHoM KoHTpose (KPA)
2. CamocTrosiTesabHas padora (CPC) 72 72
pedepar/acce (MOArOTOBKA)
pacuétHo-rpadudeckas padora (PI'P) (moaroroska)
KOHTpOJIbHas paboTa
kypcoBas padota/mpoext (KP/KIT) (monroroska)
CaMOCTOSITENIbHOE U3yUeHHE Pa3/IeIoB, CaMOIIOATOTOBKA (ITpopaboT-
Ka ¥ TIOBTOPEHHUE JIEKIIMOHHOTO MaTepralia i MaTepuaia y4eOHUKOB 79 79
U y4eOHBIX TOCOOMH, MMOATOTOBKA K JJAOOPATOPHBIM U MPAKTUYECKUM
3aHSATHUSAM, KOJJIOKBHYM H T.II.)
IToaroToBka K 3a4ety (KOHTPOJIb)




4.2. Coaep:kanue AUCUUILTUHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Tabnuua 4 — Coznep:kaHue AUCUMILIUHBL, CTPYKTYPUPOBAHHOE 110 TEMaM

Bunnl yue6Hoii padoTsl (dac)

Ilnanupyemble
(KOHTpoOJIMPYyeMBbIe) KouraxrHas pabora S HaunmenoBanue
EEo HaumenoBanmne mcmnoJjib-
pe3yJIbTaThl 0CBO- g2 s SVeMBIX AKTHBHLIX M pa3padoTaHHOrO
enusn: xkox YK; HaumeHoBaHue pa3aesioB, TeM . d = R =~ Bux CPC Y DJIeKTPOHHOTO0
KC = * &3 | E - HHTEPAKTHBHBIX 00pa30-
NKC u nuaukaro- = SZE |Esg 588 . Kypca (Tpyaoem-
S Eo |[E»E S8 BaTeJbHbIX TEXHOJIOTHii
PBI JOCTHKEHUS 2 a8 (2o 23 = KOCTH B 4acax)
KOMIeTeH i = =Fral|2g |[SgF
= S
6 cemecTp
ITKC-3 Pa3nea 1. KBantoBsle ycuiauremn. KoHcnext nexiuit
UIIKC-3.1
ema 1.1. OnTo3/IeKTPOHHBIE , , OJTOTOBKA K JICKIIUSIM PE3EHTALNH C UCTIOJB30-
IpHOOPHI M YCTPOICTBA IS BO- [6.1.1], [6.1.2], [6.1.3] BaHUEM Pas3JIMYHBIX BCIIOMO-
JIOKOHHO-ONITHYECKUX JTHHUIA TaTCIEHBIX CPENCTB: OCKH,
csi3u (BOJIC). OcHoBHBIE KHHT, KOMIILIOTEPOB, IH(-
9 OBBIX IIPOSKTOPOB U T.II.
CBOWCTBA UCTOYHUKOB U IIPHEM- P p P
HukoB 11 BOJIC. OcHOBHEIE
CBOMCTBa U IIapaMETPhl ONTHYE-
CKOT'O U3JIyUEHUS: JHEpreTuye-
CKHE U CBETOBBIE ITAPAMETPHI,
CIIEKTPAJIbHBIE ITAPAMETPHI, KO-
TE€PEHTHOCTb, MOJIAPU3ALHUSL.
["ayccoBbI My4KH CBETA.
IIpakTu4yeckoe 3ansaTue 1. Oc- 2,0 [MonroToBka Kk mpakTH4e- Huckyccus (00cyxaeHue
HOBHBIE CBOMCTBA U TIAPAMETPHI ckuM 3anstism [6.2.2], peuIeHns 3a1a4).
OINTUYECKOr0 U3ITYyUYECHUS: SHEP- [6.2.3]
TeTUYECKUE U CBETOBBIE T1apa-
METPBI




IInanupyemsbie
(KOHTpoOJIMpYyeMBbIe)
pe3yJabTaThl 0CBO-
enus: xox YK;
HKC u unaukaro-
PbI JOCTHKEHHS
KOMIIeTeHI U

HaumeHnoBaHue pa3aeioB, TEM

Buasbl yue6Hoii padortsl (4ac)

JEHTOB (4ac)

Bupg CPC

HaumeHoBaHHEe HCIOJIb-
3YEMbIX AKTUBHBIX U
HUHTEPAaKTUBHBIX 06pa30-
BaTeJbHBIX TEXHOJOTHH

Tema 1.2. CriOHTaHHBIE U BbI-
HYXKJCHHBIC TIEPEXOJIbl. Y CIIo-
BUA YCI/IJ'ICHI/ISI B KBaHTOBOI‘/'I cu-
CTEME.

ITonroroBka k JEeKIUSIM
[6.1.1], [6.1.2],[6.1.3]

[Ipe3enTanuu ¢ UCnoab30-
BaHHMEM pa3JINIHBIX BCTIOMO-
raTeibHbIX CPE/ICTB: OCKH,
KHUT, KOMITBIOTEPOB, LK (]-
POBBIX MPOEKTOPOB U T.II.

Tema 1.3. NuBepcust HaceneH-
HocTH. Hakadka v ux BUIBL.

IlonroroBka K JeKIUSIM
[6.1.1], [6.1.2], [6.1.3]

IIpe3enTanuu ¢ ucnoab30-
BaHHCM PA3JIMYHBIX BCIIOMO-
TaTCJIbHBIX CPEACTB: JOCKH,
KHUT, KOMITBIOTEPOB, IUd-
POBBIX IPOEKTOPOB H T.II.

IIpakTu4yeckoe 3aHsTHE 2.
CIiOHTaHHBIE U BBIHYKICHHbIE
HEPEXOBL.

IMoaroToBKa K MpaKTHye-
CKUM 3aHATHAM [6.2.2],
[6.2.3]

Huckyccus (00CyxaeHme
peleHus 3a/1a4).

Tema 1.4. Ympenue criek-
TPaJIbHOM JIMHUM U3TTYUECHHUS.
KBaHTOBBIN yCHUIIUTED.

IToaroroBka K JIEKIIASIM
[6.1.1], [6.1.2], [6.1.3]

[Ipe3enranuu ¢ UCIOIB30-
BAaHUEM PA3JINYHBIX BCIIOMO-
raTenbHbIX CPEJICTB: TOCKH,
KHUT, KOMITBIOTEPOB, IUd-
POBBIX IPOEKTOPOB H T.II.

IIpakTuyeckoe 3anaTHE 3.
YciioBUs ycuIIeHUsI B KBAHTOBOM
CUCTEME.

IloaroroBka k npakruye-
CKHM 3ausIThsIM [6.2.2],

[6.2.3]

Huckyccust (06cyxneHne
pelreHus 3a1a4).

IIpakTuyeckoe 3anaTHE 4.
YmupeHue cieKTpajIbHOH JIn-
HUU U3ITyYEHUS.

KonrakTHas padora boL
=
R3]
Em
b @ ] =
= Q3 $§ S o
= | S22 (5545%
) SEZg |EYE S=
g L eg |E2o F =
= | S2& |25 |58
=g |©=
0,5 2,0
0,5 1,0
1,0
1,0 2,0
1,0
1,0

[ToxaroroBka k mpakTuye-
CKHM 3ausThsIM [6.2.2],

[6.2.3]

Huckyccus (o0cyxaeHne
pEIIeHHS 3a/1a1).

HaumenoBanue
pa3padoTaHHOIO
DJIEKTPOHHOT' 0
Kypca (TpyaoeM-
KOCTh B Yacax)




Buasbl yue6Hoii padortsl (4ac)

IInanupyemsbie
KounrakrHasi padora L
KOHTPOJIUpYeMBbIe HanmenoBanmue
( poupy ) 2o HaumenoBanmne mcnojib-
pe3yJbTaThl 0CBO- 3 P pa3padoTaHHOrO
— s 5 3yeMbIX aKTUBHBIX U
enus: xox YK; HaumeHnoBaHue pa3aesioB, TeM . d = g5 Bux CPC DJIeKTPOHHOT0
MKC = &« @3 |F =2 eS8 = HHTEePAKTHBHBIX 00pa3o-
1 MHAMKATO- = S 2R |Esx 5€° . Kypca (Tpyaoem-
= St o |[E®F S8 E BaTeJbHbIX TEXHOJIOTHii
PbI IOCTUKEHUSI 2 S 2 |24 5 25 KOCTh B 4acax)
. © =
KOMIeTeHIMii = = 2 & é. g s~
IIpakTudeckoe 3anstue 5. KBaH- 1,0 IToaroroBka K mpaxkTHye-
TOBBII YCHIIUTEIb. CKUM 3aHaTusAM [6.2.2],
[6.2.3]
CamocTosiTesIbHAsI padoTa 1o 6,0
ocBoeHHIo 1 pa3aena:
pedepart, dcce (Tema)
pacuéTHo-rpaduyeckasi pagora
(PT'P)
KOHTpOJbHasi padora
Hroro mo 1 paznery 3,00 6,00 6,00
Paznen 2. OnTuyeckue pe30HaTOPbI KoHcHeKT ekt
IIKC-3 Tema 2.1. Pesonatop ®adbpu- 1,0 3,0 IToaroroBka K JEKIUAM INpe3enTanuu ¢ UCIOJIB30-
UIIKC-3.1 Ilepo. Moss! pe3oHaTopa. [6.1.1], [6.1.2], [6.1.3] BaHHMEM Pa3JIMYHBIX BCIIOMO-
HIIKC-3.2 CHeKTp M 106POTHOCTH COB- raTelbHBIX CPEJICTB: TOCKH,
CTBEHHBIX KOJIeOaHMIA. KHHT, KOMITBIOTEPOB, (-
POBBIX ITPOEKTOPOB H T.II
Tema 2.2. Buabl onTHYECKUX 1,0 3,0 ITonroToBka K JIEKIUAM [Ipe3eHTanuu ¢ UCHOJIB30-
bl p
PE30HATOPOB. VY CTOMYUBBIE U [611], [612], [613] BAaHHUEM PA3JIMYHBIX BCIIOMO-
HEYCTONYMBBIC PE30HATOPHI. FaTeJIbHBIX CPENICTB. T0CKH,
KHUT, KOMITBIOTEPOB, HU}-
POBBIX ITPOEKTOPOB U T.II.
Tema 2.3. CenextuBHbIC 3¢pka- | 1,0 IMoaroroBka K JEKIMAM IIpe3enTanyu ¢ UCIIOIB30-
na pe3oHaropoB. bperroeckue [6.1.1], [6.1.2], [6.1.3] BaHUEM Pa3IMYHBIX BCIIOMO-
pewerkn. Cenexuus MO, raTeNIbHBIX CPEJCTB: IOCKH,
KHUT, KOMITBIOTEPOB, IUd-
POBBIX IPOEKTOPOB H T.II.
IpakTuyeckoe 3anarue 6. KBaH- 2,0 [ToaroroBka k mpakTuye- Huckyccust (o6cyxeHue
TOBBII YCHIINTENb CKHM 3ausThsIM [6.2.2], pEIIeHHs 3a/1a1).
’ [6.2.3]
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Buasbl yue6Hoii padortsl (4ac)

IInanupyemsbie
KounrakrHasi padora L H
KOHTPOJIUpYeMBbIe anMeHOBaHHeE
( po.py ) 2o HaumenoBanmne mcnojib-
pe3yJbTaThl 0CBO- 3 P pa3padoTaHHOrO
— s 3yeMbIX AKTHBHBIX U
enus: xox YK; HaumeHnoBaHue pa3aesioB, TeM . d = R = Bupg CPC DJIeKTPOHHOT0
= f &3 | X g8 = HHTEPAKTHBHBIX 00pa30-
HKC u unaukaro- = 22 E |ES e o€ S . Kypca (Tpyaoem-
= St o |[E®F S8 E BaTeJbHbIX TEXHOJIOTHii
PbI IOCTUKEHUSI 2 e (2o 23 = KOCTh B 4acax)
KOMIeTeH i = SR AR s g S
IpakTuueckoe 3ansitne 7. KBaH- 2,0 [MonroroBka k mpakTH4e- Huckyccus (o0cyxaeHne
TOBbIH YCHIIUTENb CKUM 3aHaTusAM [6.2.2], pEIIeHNS 3a/1a1).
[6.2.3]
IpakTudeckoe 3anarue 8. KBaH- 2,0 [ToaroroBka k mpakTuye- Huckyccust (00CyxacHIE
TOBBII YCHIIUTEIb CKHM 3aHsIThsIM [6.2.2], pelreHus 3a1a4).
[6.2.3]
pacuéTHo-rpaduyeckasi pagora
(PT'P)
KOHTpOJbHasi padora
Hroro mo 2 paznery 3,00 6,00 6,00
[IKC-3 Paznen 3. ['a30BbIC J1a3ephl. Koncnext nekuuit
UIIKC-3.1
UIIKC-3.2 Tema 3.1. Ontuueckuii kBauto- | 1,0 [ToaroroBka K JAeKIUSIM IIpe3enTanuu ¢ UCnoJip30-
BHIit TeHepatop (OKI). YpapHe- [6.1.1], [6.1.2], [6.2.3] BaHHMEM Pa3JIMYHBIX BCIIOMO-
Hue Oananca. CTanMoHapHBINA TaTeNIBHBIX CPEICTB: TOCKH,
pesxum padots OKT. Crek- KHHT, KOMIbIOTEPOB, (-
POBBIX ITPOEKTOPOB H T.II.
TPAJIbHBIE XapaKTEPUCTUKH U3-
nyuyenust OKT'.
IIpakTuyeckoe 3ansaTHE 9. 4,0 [MonroToBka k mpakTH4e- Huckyccus (00cyxaeHue
VpaBHeHue Gananca. CKUM 3aHsTUsIM [6.2.2], peleHus 3a/1a4).
[6.2.3]
Tema 3.2. ['enuii-H€OHOBBIN 1,0 [ToaroroBka K JeKIUSIM [Ipe3enTanuu ¢ ucnob30-
nasep — NPHHIUI paboThI, Ma- [6.1.1], [6.1.2], [6.1.3] BaHHMEM Pa3JIMYHBIX BCIIOMO-
paMeTphl U XapaKTEPUCTHKH. raTelIbHBIX CPEICTB. TOCKH,
KHHT, KOMITBIOTEPOB, (-
POBBIX IPOEKTOPOB H T.II.
JladopaTopuas paoora 1. «['e- 5.0 8,0 IMoxaroroBka k taboparop- | Kpyrisiii cTos (o0CcyxaeHue
paTop p yT. y
JINIi-HEOHOBBIH Ja3epy» HBIM paboram [6.2.1], MTOJTyYCHHBIX PE3yJIbTAaTOB,
[6.2.4], [6.3.2] HX COOTBETCTBHE M3y4dae-
MBIM 3aKOHaM, OLIEHKA TOY-
HOCTH 3KCIIEPUMEHTA), pa-
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Buasbl yue6Hoii padortsl (4ac)

IInanupyemsbie
KonTakTHas pa6ora P
KOHTPOJIUpYeMBbIe HanmenoBanmue
( po.py ) 2o HaumenoBanmne mcnojib-
pe3yJbTaThl 0CBO- 3 P pa3padoTaHHOrO
— s 5 3yeMbIX aKTUBHBIX U
ennsi: koa YK; HaumeHnoBaHue pa3aesioB, TeM b = R =~ Buxg CPC DJIeKTPOHHOT0
= s 23 |FE g8 = HHTEPAKTHBHBIX 00pa30-
HKC u unaukaro- = 22 E |ES e o€ S . Kypca (Tpyaoem-
= St o |[E®F S8 E BaTeJbHbIX TEXHOJIOTHii
PbI 10CTHKEHUS 2 Cae (24 8 25 KOCTh B Yacax)
. © <
KOMIIeTCH LM i = =R é—. g S S =
00Ta B MaJIbIX TPyIIaXx.
Tema 3.3. ['a30BbIC J1a3ephI — 1,0 IMoaroroBka K JEKIMAM IIpe3enTanmu ¢ uCoIb30-
AprOHOBBIN U HA YTIEKHCIOM [6.1.1], [6.1.2], [6.1.3] BaHHEM Pa3IUYHBIX BCTIOMO-
rase TBepaoTENIbHBIE J1a3€PhI TaTelIbHBIX CPC/ICTB: TOCKH,
KHUT, KOMITBIOTEPOB, LK (]-
POBBIX IPOEKTOPOB U T.II.
IIpakTu4yeckoe 3anstue 10. 2,0 [ToaroroBka k mpakTuye- Huckyccust (00CyxacHIe
CTaluoHapHbIH peKUM PaboThI CKHM 3aHsIThsIM [6.2.2], pelreHus 3a1a4).
OKT'. CriekTpanbHble XapaKTe- [6.2.3]
puctuku usnydenus OKI'.
CamocrosTeabHast pa6oTa mo 8,0
0CBOEHMIO 3 pa3jesa:
pedepar, 3cce (Tema)
pacuérHo-rpaduueckasi padora
(PTP)
KOHTpOJbHas padora
Hroro mo 3 pazmery 3,00 5,00 6,00 8,00
IIKC-3 Paznen 4. [TonynpoBOJHUKOBBIE HCTOYHUKH ONITUYECKOTO U3ITyde- Koncnext nexuuii
UIIKC-3.1 HUS
MIIKC-3.2 Tema 4.1. JTIOMUHHCIIEHITHS 1,0 [onroToBka K JIEKIUIM [Ipe3eHTanmu ¢ HCIOIBH30-
TIOJTYTIPOBOHUKOB. [IpAMO30H- [6.1.1], [6.1.2], [6.1.3] BaHHEM Pa3IUYHbIX BCIIOMO-
HBIE ¥ HETPSIMO30HHBIE TIOJTY- TaTCIbHBIX CPEACTB: IOCKH,
IPOBOJHUKH, HHKEKIIMOHHAS KHHT, KOMITbIOTEpOB, (-
POBBIX IIPOEKTOPOB H T.II.
ANEKTPOIOMUHUCLEHIUS. W3-
TydaTenabHas U 0e3u3IydaTeib-
Has pekomOuHarwms. Oxe-
pEeKOMOWHAIMS, BHYTPEHHUH 1
BHEIITHUM KBAaHTOBBIM BBIXOJI.
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IInanupyemsbie
(KOHTpoOJIMpYyeMBbIe)
pe3yJabTaThl 0CBO-
ennsi: koa YK;
HKC u unaukaro-
PbI JOCTHKEHHS
KOMIIeTeHI U

Buasbl yue6Hoii padortsl (4ac)

KonTakTHas pa6ora b
E53Q HaumenoBanmne mcnojib-
HaumeHnoBaHue pa3aesioB, TeM . d = E £Z Buxg CPC 3YEMBIX AKTHBHBIX 1
= 3 :_; E T = JE l§ @ HHTEePAKTHBHBIX 06pa3(:-
a S a S ; : E § S % BaTeJIbHbIX TEXHOJOTUH
= | £22& é. A g =
IIpakTuyeckoe 3ansitue 11. 2,0 [MonroroBka k mpakTHU4e- Huckyccus (o0cyxaeHne
H}OMI/IHI/ICHCHHI/DI MOJIyIIPOBO- CKHM 3aHATUAM [6.2.2], penicHnd 3az[aq).
HUKOB. [[psIMO30HHBIE U HETIPSI- [6.2.3]
MO30HHBIE MOJIYIIPOBOJHUKH.
Tema 4.2. Unmxekunonnad mo- | 1.0 [ToaroroBka K neKUUAM [Ipe3enTanuu ¢ ucnoab30-
MuHHCHEHIUS. DOPEKTUBHOCTH [6.1.1], [6.1.2], [6.1.3] BaHHEM PA3JIUYHBIX BCIIOMO-
UHXEKIIMOHHOU JTIOMHUHUCIIEH- raTCIbHBIX CPCIACTB. NJOCKH,
I[MH, TETEPONEPEX OBl KHHT, KOMIIBIOTEPOB, I D-
POBBIX ITPOEKTOPOB H T.II
IIpakTuyeckoe 3anaTue 12. 2,0 ITonroToBka k mpakTuye- Huckyccust (00cyxneHne
BHyTpeHHI/Iﬁ 1 BHEIITHUH CKUM 3aHsTHsIM [6.2.2], peteHust 3a1ay).
KBAaHTOBEIU BBIXO/I. [6.2.3]
Tema 4.3. CeTousnydaromniie 2,0 IToaroroBka K JEKLMAM IIpe3enTanuu ¢ UCIOIBL30-
JIUObI U HOJ'IprOBOI[HI/IKOBBIe [611], [612], [613] BaHHEM PA3JIMYHBIX BCIIOMO-
Jna3ephl: KOHCTPYKIIUH, Tapa- raTeNbHBIX CPECTB: IOCKH,
METPBI, KIIJI, CIIEKTPaIbHBIC KHHT, KOMIbIOTEPOB, Q-
JIana30Hbl U3JIy4YEeHUs, HallpaB- POBBIX HPOCKTOPOB M T.I1.
JIEHHOCTh M3IIy4eHUsl, ObICTPO-
JIeiCTBUE, BOIIPOCHI HAJIEKHO-
CTHU ¥ JOJTOBEYHOCTH.
JlabopaTopHasn padora 2. «Ilo- 6,0 8,0 [MonroroBka k madoparop- | Kpyrmerii cton (o0cyxmeHue
JIyIIPOBOIHMKOBBIIA J1a3ep», HBIM paboram [6.2.1], MTOTyYCHHBIX Pe3yIIbTATOB,
«CBETOIHO B [6.2.4], [6.3.2] UX COOTBETCTBHE U3y4dae-
MBIM 3aKOHaM, OIIEHKa TOY-
HOCTH 3KCIIEpUMEHTA), pa-
60Ta B MaJIBIX TPyINaXx.
IIpakTuyeckoe 3ansaTue 13. 4,0 [ToxaroroBka k mpaktuue- Huckyccust (06cyxeHue
WHXEKITMOHHAS JIIOMHHUCIICH- CKUM 3aHsTHsM [6.2.2], pelieHus 3aay).
LHsL. [6.2.3]

HaumenoBanue
pa3padoTaHHOIO
DJIEKTPOHHOT' 0
Kypca (TpyaoeM-
KOCTh B Yacax)
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Buasbl yue6Hoii padortsl (4ac)

IInanupyemsbie
(KOHTpoOJIMpYyeMBbIe) KouraxrHas pabora S HaumenoBanue
EED HaumeHOBaHHE HMCHOJIB-
pe3yJbTaThl 0CBO- 82 = SVeMBIX AKTHBHEIX M pa3padoTaHHOrO
enus: xox YK; HaumeHnoBaHue pa3aesioB, TeM . d = R = Bupg CPC Yy DJIeKTPOHHOT0
HKC = ®« @3 |F = S8 = HHTEPAKTHBHBIX 00pa30-
¥ HHIHAKATO- = S 2 F Ecsgog e . Kypca (Tpyaoem-
oEo |[E»E S8 E BATeJIbHBIX TEXHOJIOTHIt
PbI 10CTHKEHUS 2 S 2 24 8 255 KOCTh B Yacax)
KOMIIeTeHIMi = Era |28 |§&F
=S =
pedepar, 3cce (Tema)
pacuérHo-rpaduyeckas padora
(PT'P)
KOHTpOJbHasi padoTa
Hroro mo 4 pa3nerxy 4,00 6,00 8,00 8,00
Paszpnen S. [IppeMHUKH ONTUYECKOTO U3JIYYCHMUSL. [KoHCIeKT nexuuit
Tema 5.1. Bunsr u pusuueckue 2,0 IToaroroBka K JIEKIIASIM TIpeseHTaruu ¢ UCIIOIBL30-
p
OCHOBBI Pa0OTHI IIPUEMHHKOB [6.1.1], [6.1.2], [6.1.3] BaHHEM Pa3JIMYHBIX BCIIOMO-
onTtudeckoro usnydenus. Ily- FaTeIbHBIX CPEACTB: NOCKH,
MBI ()OTOIPHEMHHUKOB. KHHT, KOMITbIOTEPOB, (-
UyBCTBUTENBHOCTh U IOPOTO- POBBIX HPOCKTOPOB M T.11.
BbI€ XapaKTEPUCTHKH (HOTOMPH-
€MHUKOB.
Tema 5.2.DoTOpe3nCTOPEI — [ToaroroBka K JeKUUSIM IIpe3enTanuu ¢ UCnoJip30-
p p
IPUHIUIT HeﬁCTBHﬂ, KOHCTPYK- 1.0 [611], [612], [613] BaHHEM PA3JIMYHBIX BCIIOMO-
IIMH U XapPaKTePUCTHKN. raTelibHbIX CPEJCTB: JIOCKH,
KHHT, KOMITBIOTEPOB, ITH(}-
POBBIX IPOCKTOPOB H T.II.
Tema 5.3.DoTonuoas! — NpuH- IToaroroBka K JIEKIIASIM [Ipe3eHTanmu ¢ HCIOIBH30-
LU JIeHCTBHS, KOHCTPYKIUU U 1.0 [6.1.1], [6.1.2], [6.1.3] BaHHEM Pa3IUYHbIX BCIIOMO-
XapaKTepUCTUKHU. POTOINOIBI TaTClIPHBIX CPENCTB. TOCKH,
Ha p-N-niepexone, p-i-N- THOIbI, KHHT, KOMITbIOTEPOB, (-
Ha reTeponepexonax, JaBuHHbIE POBBIX HPOCKTOPOB M T.I1.
dboToaroabl
IIpakTuyeckoe 3ansaTue 14. 2,0 [ToxaroroBka k mpaktuue- Huckyccust (o6cyxeHue
[IIy™MBI OTOTIPHEMHUKOB. CKUM 3aHsTHsM [6.2.2], pelIEHus 3a/1a4).
[6.2.3]
JladopaTopHas padora Ne3 6,00 8,0 [MoaroroBka k naboparop- | Kpyrasiit cton (o0cyxnenne
HBIM paboram [6.2.1], MTOJTyYCHHBIX PE3yJIbTAaTOB,
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IInanupyemsbie
(KOHTpoOJIMpYyeMBbIe)
pe3yJabTaThl 0CBO-

ennsi: koa YK;
HKC u unaukaro-

PbI JOCTHKEHHS

KOMIIeTeHI U

Buasbl yue6Hoii padortsl (4ac)

KonTakTHas paGora b HaumenoBanue
EED HaumeHOBaHHE HMCHOJIB-
S 9 s pa3padoTaHHOIO
— E e T 3yeMbIX AKTHBHBIX U
HaumeHnoBaHue pa3aesioB, TeM b = R =~ Buxg CPC DJIeKTPOHHOT0
= & ez |FE °8 = HHTEPAKTHBHBIX 00pa30-
= 23k |Es8 oSS . Kypca (TpyaoeM-
= St o |[E®F S8 E BATeJIbHBIX TEXHOJIOTHIt
2 € ES |20 F 2 5 KOCTb B Yacax)
= ® & =
q ':‘ IS =] :Q‘ % O g
«M3ydeHne XapaKTepUCTHUK I10- [6.2.4], [6.3.2] HX COOTBETCTBHE HU3ydae-
JYIIPOBOAHUKOBEIX (DOTOAMOIOB MBIM 3aKOHaM, OLIEHKA TOY-
u ¢0Tope3HCTop0B» HOCTHU SKCHepI/IMeHTa), pa-
00Ta B MaJIBIX IPYIIAaX.
IIpakTuyeckoe 3anstue 15. 2,0 [ToaroroBka k mpakTuye- Huckyccust (o0CyxaeHHEe
YyBCTBUTENBHOCTh U IOPOT0- CKUM 3aHsTHsIM [6.2.2], pemeHust 3a1ay).
BbIE XapaKTePUCTUKH (HOTONPH- [6.2.3]
€MHUKOB.
IIpakTu4yeckoe 3ansitue 16. 2,0 [ToaroroBka k mpakTuye- Huckyccust (00CyxacHIE
YyBCTBUTENBHOCTh U IIOPOT0- CKUM 3aHsTHsIM [6.2.2], pemeHust 3a1ay).
BbIE XapaKTePUCTUKH (HOTONPH- [6.2.3]
€MHUKOB.
IIpakTu4yeckoe 3ansTue 17. 2,0 [ToaroroBka k mpakTuye- Huckyccust (00CykacHIE
BeicTpozeiicTBue, p-i-n- Gporo- CKUM 3aHsTHsIM [6.2.2], pemenust 3a1ay).
JIHOJIOB [6.2.3]
CamocrosiTeJbHAsI patoTa 1o 8,0
OCBOEHHIO 5 pa3nena:
pedepar, 3cce (Tema)
pacuérHo-rpadpuueckasi padbora
(PI'P)
KOHTpOJIbHasA padoTa
HTtoro no 5 paznenry 4,00 6,00 8,00 | 8,00
Kypcosas pa6ora (KP)
Kypcosoii npoexr (KII)
HUTOTO 3A CEMECTP 17 17 34 36
HUTOI'O no aucummiinHe 17 17 34 36
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5. TEKYIIUU KOHTPOJIb VCIEBAEMOCTU U IIPOMEXYTOUYHAS
ATTECTALIMA I10 U'TOI'AM OCBOEHUW A JUCHUITJIMHBI.

JlJis OCyIIECTBICHHS TEKYIIETO KOHTPOJISI 3HAHUH 00yJaromuxcsi chOpMyIUPOBAHBI TEO-
pETHYECKHE BOMPOCHI 0 TeMaM J1ab0paTOPHBIX PadOT, TECTOBBIC BOMPOCHI IO TeMaM JICKIIMOH-
HBIX 3aHATUHN U TPUMEPBI 3aIaHUH [T CAMOCTOSATEIILHBIX PadoT.

Taxxe chopMUpOBaH IMepeueHb BOIPOCOB, BBIHOCHMBIX Ha MPOMEKYTOUHYIO aTTeCTa-
o B hopme 3auera B 6 cemecrtpe.

VYKka3aHHBIH KOMIUIEKT OILICHOYHBIX CPEJICTB SIBJIICTCS HEOThEMJIEMOM 4YacThio (hoHJa
OILICHOYHBIX CPEJCTB U XpaHHUTCS Ha Kadeape «DPU3MKa M TEXHUKA ONITHUCCKOM CBS3HY.

Onucanue MoKas3aTeacii U KpUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, ONMUCAHUE IIKAJ OLCHH-
BaHUs MPHU TEKYIIeM KOHTpoJie (KOHTPOJIbHBIC HEIETN) M OICHKA BBIMOJTHECHHS JIA0OPATOPHBIX
paboT mpuBeeHO B TabuIIe 5.

Tabmuua 5 — Onucanue nokaszaresei U KpUTEPUEB KOHTPOJISI YCIIEBAEMOCTH, OTTMCAHUE [ITKAIT
OIICHUBAHMSI IIPU TEKYIIIEM KOHTPOJIE (KOHTPOJIbHBIC HE/ICTH) U OIICHKA BBIITOJIHCHUS
J1a00paTOPHBIX pabOT

HIkana KonTpoabsHas Henenst
3auer
OllcHHUBaHHUS
40<R<=50 OTan4Ho
30<R<=40 Xopouio 3a4eT
20<R<=30 Y 10BNETBOPUTEIBHO
0<R<=20 HeynosnerBopurenbHo HE3ayeT

HpI/I MMPOMEIKYTOUHOM KOHTPOJIC YCIICBACMOCTb CTYJACHTOB OLICHUBACTCA IO «3a4CT»,
«HE3a4YCT».
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Ta6JII/IHa 6 — KpI/ITepI/II/I OLICHUBAaHUs pE3yJibTaTa 06y‘leHI/IH 10 JUCHUINIIMHE M IIKaJIa OOCHWBaHUA

Koa 1 HamMeHOBaHHe
KOMIIETeH I

Koa v HamMeHOBaHHe MHIHU-
KaTopa I10CTHKeHHUS KOMIIe-
TCHIHHA

Kpurtepnn oneHnBanus pe3yibTaToB 00y4eHH

Orenka
«HEeYJA0BJIeTBOPUTEIbHOY
/ «HE 3a4TEHO»
0-59%

OT max peUTHUHIOBOM
OIIGHKH KOHTPOJIS

Omnenka
«YHAOBJIETBOPUTEJIbHO» /
«3aYTECHO»

60-74%

OT max PEUTUHIOBON OLIEH-
KH KOHTPOJIA

OreHka
«xopomo» /
«3aYTECHO»
75-89%

OT max peUTHUHIOBOM
OLICHKH KOHTPOJISI

Orenka
«OTJIMYHOY /
«3aYTEHO»
90-100%

OT max peUTUHIOBOH
OIIEHKH KOHTPOJIS

ITKC-3. Criocoben mpoek-
TUPOBATh U MOJICPHU3U-
pOBaTh OTAEIbHBIE
YCTPOMCTBA U OJIOKU UH-
(hOKOMMYHHUKAITHOHHBIX
cucTeM

HIIKC-3.1. OpuenTHpyeTCs B
TEH/ICHIMIX Pa3BUTHUS COBpE-
MEHHBIX YCTPOICTB U OI0KOB
MH()OKOMMYHHKAITMOHHBIX
CHCTEM.

He 3HaeT cBolicTBa n3mydyeHus
B ONTHYECKOM JIMaIa3oHe,
npueMbl 6e301acHoit paboThI ¢
Ja3epHbIM U3IydeHueM, obma-
CTH U NECPCHECKTUBLI IPUMEHE-
HHS U3y4aeMbIX IPHOOPOB.

Mosxet chopMyIHpPOBATH
CBOMICTBA U3JIy4CHHUS B OII-
THYECKOM JMala3oHe, IpHe-
MbI Oe301acHOi paboThI ¢
JIa3epHBIM U3JTy4eHUEM, 00-
JIACTH U MEPCIEKTUBBI TIPH-
MEHEHHS U3y4aeMbIX IpH-
60poB. Crabo 3HAKOM C co-
BPEMEHHBIM COCTOSIHUEM
HCCIICIOBAaHMI B YKa3aHHBIX
00TacTsIX 3HAHUH.

Mosxet chopMyITHpO-
BaTh CBOMCTBA U3JTyue-
HHS B OIITUYECKOM JTHa-
nas3oHe, pueMbl Oe3-
OIacHOM paboTHI C Ja-
3€pPHBIM H3IIy4CHHUEM,
00JIaCTH U TIepPCIEeKTH-
BBI IPUIMCHEHUS U3y4a-
€MBIX MTPHOOPOB.
XopomIo 3HaKOM € €O-
BPEMEHHBIM COCTOSHU-
€M HCCIICIOBaHN B
yKa3aHHBIX 00J1acTAX
3HAHMH.

TBepno 3HaeT cBOMCTBA
I/I3Hy‘leHI/IH B OIITUYCCKOM
JUana3oHe, IpUeMbl 0e3-
OIacHOM paboTHI ¢ Jaszep-
HBIM H3JIyYCHUEM, O0JIACTH
U IIEPCIEKTUBBI IIPUMEHE-
HUS U3y4aeMbIX IPUOOPOB.
OTAMYHO 3HAKOM C COBpe-
MEHHBIM COCTOSIHUEM HC-
CIIe/IOBAHUIA B YKAQ3aHHBIX
001aCcTAX 3HAHHM.

NITKC-3.2. IlpoexTupyet u
MOJIEpHU3UPYET OTAECIbLHEIE
ycTpoiicTBa u 010ku HHDO-
KOMMYHUKAIIMOHHBIX CUCTEM.

He 3Haer nmapametpsl, xapak-
TEPUCTUKHU U KOHCTPYKIHH
OTITOAJIEKTPOHHBIX MPUOOPOB
(ra3oBbIX, HOIYIIPOBOHUKO-
BBIX U BOJIOKOHHBIX JIa3€pPOB,
CBETOM3IIYYAIOIINX JANOIOB,
hotoxmonoB, hoTope3ncTo-
poB).

He ymeer npuMeHsTh MaTeMa-
THUYECKHE MOJIEIIN OTITOJIEK-
TPOHHBIX U KBAaHTOBBIX IPHU-
60pOB K aHAIHU3Y M ONTHMH3A-
LM TIApaMETPOB JINHUH CBS3M
C HCIIOJIb30BaHHEM CPEJICTB
KOMITBIOTEPHOTO IIPOEKTHPO-

He TBepno 3naeT napamer-
PBI, XapaKTePUCTHKHU U KOH-
CTPYKIIMH ONITO3IEKTPOHHBIX
npubOpoB (ra3oBbIX, MOITY-
HPOBOJHUKOBBIX M BOJIOKOH-
HBIX JIa3€pOB, CBETON3ITyYa-
IOMIMX AUOJ0B, (OTONMOAOB,
(hoTOpE3nUCTOPOB).

MoXeT NpUMEHSTh MaTeMa-
TUYECKUE MOJENH ONTOINEK-
TPOHHBIX ¥ KBAHTOBBIX MPHU-
00pOB K aHANHU3Y M ONTHMH-
3alMM [IapaMeTpOB JIMHUHI
CBSI3U C UCTIOJIBb30BaHUEM
CPEICTB KOMITBIOTEPHOTO

3HaeT mapaMeTpsl, Xa-
PaKTEpPUCTHKU U KOH-
CTPYKIIMH ONTOBJICK-
TPOHHBIX IPUOOPOB
(Ta30BBIX, TOJIYIPOBO-
HHUKOBBIX U BOJIOKOH-
HBIX JIa3€POB, CBETON3-
JTydaroIuX JANOIOB,
¢doroanomos, hotope-
3HCTOPOB).

YMeeT MpuMeHsITh Ma-
TEeMaTHYECKUEe MOJICIIH
OTITORJIEKTPOHHBIX U
KBAaHTOBBIX IPHOOPOB K
aHaJIM3y U ONTUMH3a-

3HaeT mapaMeTpsbl, Xapak-
TEPUCTUKHU U KOHCTPYKIHH
OIITO3JIEKTPOHHBIX MPHUOO-
POB (Ta30BBIX, MOIYIIPO-
BOJIHUKOBBIX U BOJIOKOH-
HBIX JIa3€POB, CBETOM3IY-
YaloUIMUX IHO0JI0B, POTOAN-
0110B, (hOTOPE3UCTOPOB).
YMeeT NpuMeHsITh MaTeMa-
THYECKHE MOJIEJIN ONTO-
JJIEKTPOHHBIX ¥ KBAHTOBBIX
npruOOPOB K aHATIHU3Y H OII-
TUMH3AIHN TTApaMETPOB
JIMHUHI CBSA3H C UCIIOJIB30-
BaHUEM CPEJICTB KOMITbIO-
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BaHUs.

He Bnageer HaBBIKAMM 3KC-
MEPUMEHTAIBHOTO UCCIIEH0-
BaHU IMapaMEeTPOB U XapaKTe-
PHUCTHK ONITO3IEKTPOHHBIX U
KBaHTOBBIX IPUOOPOB U
YCTpPOICTB, METOIaMU pacueTa
XapaKTePUCTHUK OMTOMJIEK-
TPOHHBIX U KBAHTOBBIX MPH-
0OOpOB U YCTPOWUCTB.

MIPOEKTHPOBAHNUS B HETION-
HOM 0oOBEME.

Cnabo BnameeT HaBBIKAMHA
SKCIEPUMEHTAIBHOTO HC-
CIIEIOBAHUS ITAPaMETPOB U
XapaKTCPUCTHK OMTOMJICK-
TPOHHBIX U KBAHTOBBIX MPH-
OOpOB U YCTPOHCTB (HE MO-
JKET OLICHUTH MOTPEIITHOCTh
HU3MEepEeHus1), METOIaMHU pac-
YeTa XapaKTePUCTUK OITO-
AIEKTPOHHBIX U KBAHTOBBIX
TIpUOOPOB U YCTPOWCTB B
HETIOJTHOM 00BeMe.

1M TTapaMETPOB JTUHUH
CBSI3U C UCTIOJIb30BaHU-
€M CPEIICTB KOMITBIO-
TEPHOTO MPOEKTHPOBA-
HUsl. VIHOT/1a UCTIBITHI-
BaeT HEOOJIBIIUE 3a-
TPYAHCHUSL.

Brnameer HaBbIKaMH
AKCIICPUMCHTATBHOTO
HCCIICIOBAHUS Mapa-
METPOB U XapaKTepH-
CTHK OTITOXJICKTPOHHBIX
¥ KBaHTOBBIX IPHOOPOB
1 YCTPOMCTB, METOIAMH
pacdeTa XxapaKkTepUCTHK
OTITO3JIEKTPOHHBIX U
KBAaHTOBBIX IPUOOPOB U
ycrpoiicts. HOT 12
UCTIBITHIBACT HEOOJIb-
IKE 3aTPyTHCHUS

TEPHOT'O MTPOEKTUPOBAHUS.
Bnangeer - HaBBIKAMH DKC-
MIEPUMEHTAIBHOTO HCCIIe-
JOBaHMS MapaMETPOB U
XapaKTEPUCTUK ONTOAIIEK-
TPOHHBIX U KBAaHTOBBIX
npuOOPOB U YCTPOWCTB,
METOJaMU pacueTa Xxapak-
TEPUCTHUK ONTORJICKTPOH-
HBIX ¥ KBaHTOBBIX IPHOO-
POB U YCTPOUCTB.
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Tabnuna 7 — Kputepuu olieHuBaHuUs

Ouenka

Kpurtepuu oneHnBanus

Bricokuii ypoBeHb
«S»
(oTIMYHO)

OLICHKY «OTJIMYHO» 3aCIy)KUBACT CTYICHT, OCBOUBIIINI 3HAHUS, yMe-
HUS, KOMIIETCHIIUY U TEOPETUYCCKUIN MaTepuas 6e3 mpoOeioB; BhIMMOJI-
HUBILHUIA BCE 33/aHuUs, IPEAYCMOTPEHHBIC YUCOHBIM IJIAHOM Ha BBICO-
KOM KaueCTBEHHOM YPOBHE; TPAKTUYCCKHE HABBIKKA MPOPECCUOHATBHO-
r'0 MPUMEHEHHUS OCBOCHHBIX 3HAHUI COPMUPOBAHBI.

Cpennuii ypoBeHb
«»
(xopor10)

OIICHKY «XOPOIO0)» 3aCTyKUBAET CTYJEHT, IPAKTHUECKU TTOTHOCTHIO
OCBOMBIIIHNI 3HAHUS, YMEHHUS, KOMIICTCHIIMN U TCOPETUYCCKUI MaTepH-
ai, yueOHbIe 3aJ]aHVs HE OIICHEHBI MAaKCUMAJIBHBIM YHCIIOM 0aJlIOB, B
OCHOBHOM C(HOPMHUPOBAT MPAKTUICCKUC HABBIKH.

IToporosslii ypo-
BeHb «3» (ynoBie-

OLICHKY «YAOBJIETBOPHUTECJIIbHO» 3aCITYKUBACT CTYACHT, YaCTUYHO C
Hp06eHaMI/I OCBOHBIIHH 3HAaHUA, YMCHHUA, KOMIICTCHIUN U TCOPCTHUYC-
CKHit MaTcpurajl, MHOTHUC y‘le6HBIe 3aJJaHusA 00 He BBIITIOJIHHUII, 0o

TBOPUTEJIHHO)
OHH OLIEHEHBI YUCIIOM 0AJUIOB OJM3KUM K MUHUMAJIBHOMY, HEKOTOpbIE
NPAaKTUYCCKHE HABBIKKA HE C(HOPMUPOBAHBI.
MUHHMMaNBHBI | OIICHKY «HEYI0BJIETBOPHUTEIbHO)» 3aCITyKUBACT CTYACHT, HE OCBOMB-
YPOBEHb «2» (He- | M 3HaHUS, YMEHUS, KOMIIETCHIIMU M TEOPETUIECKUN MaTepHa,
yIIOBJIETBOPH- yueOHbIe 3aJaHHsI HE BBITTOJIHIJI, IPAKTHYECKUE HABBIKH HE CPOPMHUPO-
TEJILHO) BaHBI.

6. YHEBHO-METOJUYECKOE OBECIIEYEHUE AMCHUIIJIMHBI

6.1. YueOnas q1uteparTypa, nedyaTHble H3aHus 6udauoTevyHoro gponaa

bubnuoTednsIii poHI YKOMIUIEKTOBAH NIEYaTHBIMU U3IaHUSIMHU U3 pacueTa HE Me-
Hee 0,25 aK3eMIuIsIpa KaKI0ro U3 U3AaHUH, YKa3aHHBIX HHUKE Ha KaXKI0TO 00yJaromerocs
W3 YKCIIa JIUI], OJHOBPEMEHHO OCBAaMBAIOIIUX COOTBETCTBYIOIIYIO JUCIUILIAHY (MOJIYJb).

H3parenscTBO Hasnauenue, Bug usna Koz-50 5x3.
Ne n/nn ABTOD(BI) 3arnaBue A ’ » BB B OMOIMO-
roJl U3IaHUs HUA, TpUd
TeKe
Onrosnextponuka u | CI16.; M.; YuebHoe nocobue
6.1.1. | UrnatoB A.H. | HaHOdOTOHUKA Kpacnonap :
3
Jlanp, 2011
dwusmMKa 1 TEXHOJIO- YuebHoe nocodue DJIeKTPOH-
THUS TETEPOCTPYKT CII6. : Usn-s0 Hast Bepcpm
6.12. | denopos A.B. | 7~ IfBaHngHzp’ CII6TY UT- p
MO, 2009
HaHOCTPYKTYP.
Beenenue B pusuue- | Huwkuuit Ho- | Yuebnoe mocodue
CKYIO ¥ KBaHTOBYIO ropoa
onTuky. OnTO3JeK- Hwxeropon.
®enotoB A.B., Y POA
6.1.3. TPOHHBIE MTOJIYNIPO- | TOC. TEXH. YH-T 100
[lep6axoB B.B.
BOJIHUKOBBIE MPUO0- nMm. P.E.
pBI AnekceeBa
2016.
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6.2. CnpaBo4yHO-0u0.1HOrpaduyeckas Jureparypa

Hazuauenue, Kon-Bo 3K3.
WUznarenscTBoO,
Ne /it ABTOpP(BI) 3arnaBue BU/I U3JIaHUS, B OnGmo-
TOJT U3JJaHHSI
rpud TEKe
6.2.1. Mertonsl 1 CpecTBa YuebHoe nocobue
HW3MEPEHHUI B TEJe- N
Xamanynus O.D. p M. : FOpaiit, 2014 1
KOMMYHHKAI[MOH-
HBIX CUCTEMax
6.2.2. KBanToBas u ontu- CII6.: Jlanb YuebHoe nocodue
Kucenes I'. JI. 12
YyecKas SJICKTPOHUKA 2011r
6.2.3. duznka o o- YuebHoe nocobue 7
IITammmona K.B. M M.: JIanb, 2010r
BOJHHKOB
6.2.4. CoBpeMeHHBIC OII- YuebHoe nocodue
TUYECKUE UCCIIENO- CII6.: M.: Kpac I BY30B,
KupuiioBckuii | BaHUS M U3MEPEHUS Vs AP HalpaBJICHHC IO/~
Hoxap : Jlans, roToBKH «OmTO- 6
B.K
2010.— TEXHHUKA» M ONTHU-
YCECKHE ClI€alib-
HOCTHU

6.3. MeToauueckue YKazaHusi, pCKOMCHIAIMHU U IPYIrue MaTepHuaJibl K 3AaHATUAM

Metoanyeckre yKa3aHus 1 peKOMEHIAIMH 110 MPOBEJACHUI0 KOHKPETHBIX BHJIOB YUEOHBIX
3aHATHIA 1O AUCHUTUTHHE «OTNTOAIEKTPOHHBIC U KBAHTOBBIC MPUOOPHI M YCTPONCTBAY HAXOJSATCS
Ha Kadpeape «DTOC.

6.3.1. Meroauyeckne PEeKOMEHJANUU 10 OpraHW3aIMH ayJUTOPHOW pabOThI TO JHUCIIH-
winHe «ONTO3IEKTPOHHBIE U KBAHTOBBIE IPUOOPHI M YCTPOICTBAY.

6.3.2. Meroanueckre yka3aHUs K MPOBEACHHUIO JaOOPAaTOpHBIX paboT mo kKypcy «OmTo-
9JIEKTPOHHBIC U KBAHTOBBIE MPUOOPHI U ycTpoicTBay. OO0mue TpedoBanus u mpasuia odopmiie-
HUS OTYEeTA

6.3.3. MeToanueckue peKOMEHIAIMU 1O OpraHW3allMd M TUIAHUPOBAHUIO MPAKTHUYECKUX
3QHSTHS 110 JUCIHTLIIHHE «ONTOAICKTPOHHBIC M KBAHTOBBIC IPUOOPHI U YCTPOMCTBAY»

6.3.4. Meroanueckue peKOMEHIAlMU TI0 OpraHU3aliy U IJIAaHUPOBAHUIO CAMOCTOSTEIBHOM
paboTel o qucHUIIHHA «ONTOAIEKTPOHHBIC M KBAHTOBBIC IPUOOPHI U YCTPOMCTBA»

7. THOOPMAILIMOHHOE OBECITEUEHUE JUCLMITJIIMHBI

VYuebHblil TIpoliece Mo JUCIUIUIMHE 00ECTIEYeH HEOOXOIUMBIM KOMIUIEKTOM JUIIEH3MOH-
HOTO ¥ CBOOOJHO PacHpOCTPaHSIEMOTO MPOTPAMMHOTO OOECTIeUeHHs, B TOM YHCIIe OTE€UeCTBEHHO-
ro MPOU3BOJICTBA (COCTaB MO MUCHUHUIUIMHE omnpeneieH B HacTosmer PIIJl u moxnexut oOHOBIIE-
HUIO TIPU HEOOXOTUMOCTH).

7.1. IlepeyeHbp pecypcoB  HH(OPMAIMOHHO-TEJIEKOMMYHHKAUMOHHON  ceTH
«MHTEepHET», HEOOXOAMMBIX AJISl OCBOCHHS TUCHUILINHBI (MOLYJIsI)

1. Hayunas snekrponnast 6ubnuorexa E-LIBRARY .ru. — Pexxum nocryna:
http://elibrary.ru/defaultx.asp

2. DnekTpoHHas OuOIHOTEeYHas cucTeMa [IOBODKCKOrO TOCYAapCTBEHHOTO YHHUBEPCHUTETA
cepBuca [ DneKTpoHHbIH pecypc]. — Pexxum nocryma: http://elib.tolgas.ru./ - 3armn. ¢ sxpana.

3. DnekTpoHHO-OMOMMOTeYHas cucTemMa Znanium.com [DIEKTpOHHBIA pecypc]. - Pexum
nocryma: http://znanium.com/. — 3arn. ¢ skpaHa.
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http://elibrary.ru/defaultx.asp
http://www.ecorussia.info/ru
http://znanium.com/

4. OrtkpeiToe 0Opa3zoBaHue [DNEKTPOHHBIN pecype]. - Pexum mocryna: https://openedu.ru/. -

3arJ1 ¢ ’KpaHa.

5. Polpred.com. O630p CMMU. IlomHoTekcTOBass, MHorooTpacieBas 0a3a maHubix (BJ])
[DnexTponHsIii pecypc]. - Pexxum poctyma: http://polpred.com/. — 3ari. ¢ skpana.
6. basel mannHpix BceepoccHwiickoro WHCTUTYyTa HAyYHOH W TEXHHYECKOH HMH(pOpMaruu
(BUHUTHU PAH) mo ecrtecTBEeHHBIM, TOYHBIM W TEXHHYECKHM HayKaMm OJICKTPOHHBIN
pecypc]. - Pexxum pocryma: http://www.viniti.ru. — 3ari. ¢ sxpaHa.

7. YuauBepcuTeTckas nH(popManMoHHas cucteMa Poccus [DnekTpoHHBIN pecypc]. - Pexum
nocryma: http://uisrussia.msu.ru/. — 3ari. ¢ 3kpaHa.

7.2. Ilepedenpb MporpaMMHOT0 o0ecreueHus: 1 THPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

Tabnuma 8 — [lepedeHb IIEKTPOHHBIX OMOIHMOTEYHBIX CUCTEM

Ne HaumeHoBaHue CcbLika, 0 KOTOPOii 0CYlIeCTBIISAETCSA
9BC poctyn K 9bC
1 Koncynbrant http://www.studentlibrary.ru/
CTYyACHTA
2 Jlanp https://e.lanbook.com/
3 IOpaiit https://biblio-online.ru/

B Tabaume 10 yka3zan nepedyeHb MpoheCCHOHATBHBIX 0a3 TaHHBIX U MHPOPMAITMOHHBIX
CIIPaBOYHBIX CUCTEM, K KOTOPBIM 00€CIIeYeH J0CTYII (yAaleHHbIH qocTy). /laHHbIi nepedeHb

MOJUIEKHUT OOHOBIICHHIO B cOOTBETCTBUU ¢ TpeboBanusimu OI'OC BO.

Tabnuma 9 — [lepedeHb COBpEeMEHHBIX MPO(ECCHOHAIBHBIX 0a3 JAHHBIX U MHPOPMAITMOHHBIX
CIPABOYHBIX CHCTEM

HaumenoBaHue npodeccHoHATBLHOI 0a3bl

Joctyn k pecypcey (yAaJeHHbIH J0CTYH ¢

MH(QOPMALMOHHBIX CIIPABOYHBIX CUCTEM

Ne | naHHBIX, HHPOPMAUMOHHO-CIPABOYHOI CH- YKa3aHHEM CCHLIKH/I0CTYI U3 JIOKAILHOM
CTeMBI CeTH YHHBEPCHTETA)
1 2 3
1 baza manneix crangaptoB u pernamentoB POC- | https://www.gost.ru/portal/gost
CTAHIOAPT //home/standarts
2 [epeuens npodeccrnonabHBIX 0a3 TaHHBIX U https://cyberpedia.su/21x47c0.html

8. ObPA30BATEJIBHBIE PECYPCBI JIJIAA MTHBAJIM/IOB U JIUL] C OB3

B Tabauue 10 ykazan nepeueHb 00pa3oBaTeIbHBIX PECYPCOB, UMEIOIUX (POPMBI, aJJalTH-
POBaHHBIC K OTPAaHUYCHUSIM HX 3/I0POBBS, a TAK)KE CBEICHUS O HAJTMYNH CIICIIUAILHBIX TEXHUYE-

CKUX CPEJCTB 00yueHUs KOJUIEKTUBHOT'O U MHMBHIyaJIbHOI 0 Mob30BaHus. [Ipu 3anonnennn
TaOJIMLBI MOXKET OBITh MCIIOJIb30BaHa UH(OpMallUs, pa3MelleHHas B noapasaene «JloctynHas

cpena» crenuanu3upoBanHoro pasaena caiita HI'TY «Ceenenust 06 oOpa3oBarenbHO opraHu3a-

muny https://www.nntu.ru/sveden/accenv/

Tabnuma 10 — O6pa3zoBatenbHbIe PeCYPCHI 711 HHBaTUI0B | Jnuil ¢ OB3

Ne Ilepeyens 00pa3oBaTeIbHBIX pecyp-
COB, MPUCNOCOOJIEHHBIX A MCIOJIb-
30BaHMSA MHBAJMIAMHU U JULIAMH €
OB3

CBCI[eHPlS[ 0 HAJIMYHMU ClieHUAJIBHBIX TEXHUYE-
CKHX CpeacTB Oﬁy‘leﬂﬂfl KOJIVIEKTUBHOI'O H
HHAUBUAYAJIBHOI'0 MOJb30BAHUSA

1 OBbC «KOHCYNIBTaHT CTYIEHTA»

03ByYKa KHHT ¥ yBEeJIMUEHHE MpudTa

9BC «JIaup»

CIEIUATbHOE MOOMIILHOE TPUIIOKEHHE - CUHTE-
3aTOp pe4H, KOTOPBIM BOCTIPOU3BOIUT TEKCThI
KHUT U MEHIO HaBUTallUK
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http://www.polpred.com/
http://www.viniti.ru/
http://uisrussia.msu.ru/
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://biblio-online.ru/
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://cyberpedia.su/21x47c0.html
https://www.nntu.ru/sveden/accenv/

Ne Ilepeuens o0pa3oBaTenbHBIX pecyp- | CBegeHHs] 0 HATHYHMH CIIENHAILHBIX TEXHUYe-
COB, MPHCNIOCO0TEHHBIX IJIsl HCHOJIb- CKHX CPeACTB 00yueHHUs KOIeKTUBHOIO U
30BaHUS MHBATUIAMU U JIMIAMHU € HHAMBHIYAJIbHOI0 NOJb30BAHUS
OB3
3 3BC «fOpaiiT» BepcHs IS CabOBUISAIIINX

9. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOAWMOE [JIA
OCYIIECTBJIEHUA OBPA30OBATEJIBHOI'O ITPOLIECCA 110 AMCHUIIJIMHE

JIisi KOHTaKTHOM M CaMOCTOSITENbHONH pabOThl O0YYaromMXCsl BBIICICHBI IOMEIIEHUS,
OCHAIIEHHBIC KOMIIBIOTEPHON TEXHUKOW C MOJKIIOUYeHHEeM K ceTH "MHTepHeT" m obecrieueHueM
JIOCTYTIA B 3JIEKTPOHHYIO HH()OPMAIIIOHHO-00pa30BaTEeNbHYIO CPEy OpTaHu3aIiH:

- 3aJ1 JIEKTPOHHO-UH(OPMAITMOHHBIX pecypcoB (aya. 2210 — 11 kommbroTepoB, aya. 6119
— 9 KOMIIBIOTEPOB);

- YATAJBHBIN 3aJ1 OTKPBITOro aoctyna (aya. 6162 — 2 koMrbroTepa);

- ayn. 2303, 2202, obopynoBanubie Wi-Fi.

Jlis mpoBeneHUsl JIGKIIMOHHBIX JEMOHCTPAaLUd MMeeTcs NEMOHCTPAIMOHHBIN KaOuHeT
5307 psinom ¢ nexkunoHHOU ayautopueil 5303, ocHaIIEHHBIN TpudOpamMu, MakeTaMu, pa3IndHbIMU

YCTaHOBKAMH.
JlabopaTopHbie pPabOThI TPOBOIATCA B 5 Kopmyce B OCHAIIEHHONM HEOOXOIUMBIM
oOopynoBanueM Jsabopatopuu: ayautopusi 5235 — Jlaboparopus «ONTOINEKTPOHHBIE U

KBaHTOBBIE IPUOOPHI U YCTPOHCTBA» - 4 1a00paTOpHBIX pabOTHI:
1) KOMIUIEKT YCTPOMCTB Ul M3YyYeHHs MapaMeTPOB U XapaKTEPUCTHK TeIUH-HEOHOBOTO
na3epa;
2) KOMIUIEKT YCTPONCTB JUIsl U3yUEHUs MapaMeTPOB U XapaKTEPUCTUK CBETOU3IIYUYAIOIIETO
JM0J1a;
3) KOMIUJIEKT YCTPOMCTB JJIsl M3YYEHHUS MapaMeTPOB U XapPaKTEPUCTUK IMOTYIPOBOJIHUKO-
BOT0 JIa3epa;
4) KOMIIJIEKT YCTPONCTB Ui U3y4EHUS IMapaMeTPOB U XapaKTepUCTHK (poToauona u Gporo-
pe3ucropa.
Jlaboparopus «ONTOIIEKTPOHHBbIE U KBAHTOBBbIE MPHOOPHI M YCTPOICTBA»
(ayn. 5235) umeeT yeThipe KOMOMHUPOBAHHBIX JTA00PATOPHBIX YCTAHOBKHU, BKJIFOUAIOIIHNX B CEOS:
1) renwmii-neonoBoro nasep OKI'-13 ¢ ucrounukom nutanus UI1-2;
2) 9KpaH C JMHEHKOM;
3) Habop uH3;
4) ¢oroconporusnenue CD2-1;
5) MUKpOaMIIEpPMETPHI,
6) OJTYIIPOBOTHUKOBBIC JIa3€PHI;
7) CBETOUOIBI;
8) nudpaKkMOHHBIC PEIIETKH;
9) BOIBTMETPHI,
10) doroanosr;
11) dboropesucropsi.

10. METOJIMUECKUE PEKOMEHJALIMA OBYYAIOUIMMCSI 110 OCBOEHUIO
JIACLIUTUIMHBI

10.1. O6mue MeToaMYecKHE PEKOMEHAAIUM 1JIs1 00YUYAIOIIMXCSl 10 OCBOCHMIO AUCIIH-
IUIMHBI, 00pa3oBaTeJbHbIe TEXHOJIOTHH

JlucuuIuinHa peanusyercs MOCpeACTBOM MPOBEACHHSI KOHTAaKTHOM paboThl ¢ 00ydarouu-
MHCS (BKJIOYasi MPOBEIEHUE TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH), CAMOCTOSITEIbHON palbOThI
00y4aromuxcsi U MPOMEXYTOUHOM aTTecTaliH.

KonraktHas paboTa: aynuTopHasi, BHeayJUTOPHAsI.
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ITpu mpenonaBaHuy JUCUUIUIMHBI «ONTO3JIEKTPOHHbBIE U KBAHTOBBIE MPHOOPHI U yCTPOH-
CTBa», UCIOJNB3YIOTCS  COBpPEMEHHBIE 00pa30BaTENbHBIE TEXHOJIOTUH, MO3BOJISIOMINE MOBBICHTD
aKTUBHOCTb CTYACHTOB IIPU OCBOEHHM MaTepHaia Kypca M MPeAOCTaBUTh UM BO3MOKHOCTb (-
(EeKTUBHO peann30BaTh YaChl CAMOCTOSITEIHLHON pabOTHI.

Ha nexuusx, NpakTU4eCKUX U J1a0OPATOPHBIX 3aHATUAX PEATU3YIOTCS HHTEPAKTHBHBIC
TEXHOJIOTUM, TPUBETCTBYIOTCS  BONPOCHI M OOCYXKICHHSA, HCIOJIB3YEeTCS  JIMYHOCTHO-
OpPUEHTHPOBAHHBIN OJXOM, TEXHOJOIHsI PabOThl B MaJbIX IPYINIAX, YTO MO3BOJSAET CTYIEHTaM
NPOSIBUTH Ce0s1, NOTYYUTh HABBIKM CAMOCTOSITEILHOTO U3Y4YEeHHUSI MaTepualia, BEIPOBHATh YPOBEHb
3HAHUW B TPYIIIE.

Bce Bompockl, BO3HUKIIKE TIPU CAaMOCTOSTENILHOW paboTe Hall AOMAIIHUM 33/1aHUEM, T10-
JpoOHO pa3duparoTCs Ha JIAOOPATOPHBIX 3aHATUAX, MPAKTUYECKUX 3aHATHAX U Jekuusax. IIposo-
JSATCA MHIMBUAYAJIbHBIE U IPYIIIOBbIE KOHCYJIbTALUU C UCIIOJIB30BAaHUEM, KAK BCTPEY CTYJCHTA-
MU, TaK 1 COBPEMEHHbIX HH(POPMALIMOHHBIX TEXHOJIOIUMI: YaT, 3JeKTpOoHHas no4ra, Skype, Zoom.
WNannuupyercs akTHBHOCTh CTY/AEHTOB, MOOUIPSETCS 3aJaHue JIOOBIX BOIPOCOB IO Marepuaiy,
IIPAKTUKYETCS MHIUBUIYaIbHBIA OTBET HAa BOIIPOCHI CTYIEHTA, PEKOMEHIYIOTCS METOMBI yCIIEeIl-
HOT'O CaMOCTOSITEJIbHOTO YCBOGHUS MaTepuaia B 3aBUCUMOCTU OT YPOBHS €ro 6a30BOM MOArOTOB-
KH.

JUia OoueHKM 3HaHWM, YMEHHH, HAaBBIKOB U YPOBHS CHOPMHUPOBAHHOCTH KOMIETEHLUN
npuMeHsieTcs 0aJUIbHO-PEHTUHIOBas CUCTEMa KOHTPOJS M OLICHKH YCIEBAEMOCTU CTYAECHTOB B
IIPOLIECCE TEKYIIEro KOHTPOJIS.

[IpomesxyTouHas aTTecTalys NPOBOAUTCS B (hopMe 3a4yeTa ¢ yueToM TEeKyIlell ycreBaemo-
CTH.

PesyabraT 00yueHuss cuurtaercsi cOpMHMPOBAHHBIM HA NMOBBILMIEHHOM YPOBHe, €CIIU
TEOPETUYECKOE COJIepKaHUe Kypca OCBOEHO MOJHOCThIO. IIpH ycTHBIX coOeceJOBaHUAX CTYACHT
MCYEPIBIBAIOIIE, TOCIEI0BATENIHO, YETKO U JIOTUYECKU M3J1araeT yueOHbI MaTepuai; CBOOOJHO
CIPABJIAETCS C 3aJa4aMM, BOIPOCAMM M JPYTMMH BHJIAMHU 3aJaHH, UCIOIB3YET B OTBETE AOIOJI-
HUTEJIbHBIN MaTepuan. Bee nmpenycmorpeHHble paboueld yueOHOM mporpaMMoil 3ajaHus BbINOJI-
HEHbI B COOTBETCTBUU C YCTAHOBJICHHBIMU TPEOOBAHUSAMH, CTYIEHT CIIOCOOEH aHaJIU3UPOBATh MO-
JIy4EHHBIE PE3YyJIbTATHI, IPOSBIIAET CAMOCTOSTEIBHOCTD IPY BBIITOJIHEHUH 3aJaHUM.

PesynbraT 00y4eHusi cuuTaercsi c(pOPpMHPOBAHHBIM HA NIOPOrOBOM YPOBHE, €CIIH TEO-
peTHYecKoe co/iepKaHue Kypca OCBOEHO MOJHOCThIO. [IpH ycTHBIX cobeceoBaHUSX CTYIEHT IO-
CJIeZIOBATENIbHO, YETKO U JIOTHUECKU CTPOMHO M3NlaraeT yueOHbII MaTepHal; cripaBisieTcs C 3aj1a-
yamH, BOIpOCaMH U JAPYTMMM BHUJAMH 3a/laHUi, TPEOYIOUIMX NMPUMEHEHUsl 3HaHUM; BCE Mpeay-
CMOTpEHHbIe pabouel yuyeOHOM mporpamMMmoil 3ajaHus BBIIOJIHEHBl B COOTBETCTBHM C YCTaHOB-
JICHHBIMU TPEOOBAaHUSAMH, CTYJEHT CIIOCOOEH aHAIM3UPOBATh MOJYyYEHHBIE PE3YJIbTAThI; POSBIS-
€T CaMOCTOATEIbHOCTD IIPH BBIIIOJHEHUH 3aJaHUN

PesyabraT 00yueHusi cuuraercss HecOpMHPOBAHHBIM, €CJIU CTY/IEHT IIPH BBINOJIHEHUN
3aJaHUi He JEeMOHCTpPHpYeT 3HaHMN y4eOHOro marepuana, JIOIMyCKaeT OIIMOKH, HEYBEpEeHHO, C
OOJBIIMMHU 3aTPYJHEHUSIMH BBINIOJIHSAET 33JaHUsI, HE IEMOHCTPUPYET HEOOXOIUMBIX YMEHUH, Ka-
YECTBO BBINOJIHEHHBIX 33JJaHUH HE COOTBETCTBYET YCTAaHOBJIEHHBIM TPEOOBaHMSIM, KaueCTBO HX
BBITNIOJTHEHUS OLIEHEHO YHCIIOM OalljIoB HUKE TPEX 10 OLIEHOYHOH CHCTEME.

10.2. MeToanyeckue yKa3aHus AJs 3aHATHH JEeKIIMOHHOTO THNIA

JIEKIMOHHBIN KypC MPEAINONAracT CHCTEMaTU3UPOBAHHOE U3JI0KEHNE OCHOBHBIX BOIIPOCOB
TEMaTHUYECKOro IjaHa. B Xo/ie TeKIMOHHBIX 3aHATUI PACKPBIBAIOTCS 0a30BbI€ BONPOCH! B paMKax
Kaxa0i Tembl nuctuiuivHbl (Tabmuna 4) . O003HauaOTCs KIIFOUEBbIE acleKThl TEM, a TaKkxKe Jie-
JAr0TCS aKLEHThl HAa HanOoJIee CI0KHBIE U BaXKHBIE TOJI0XKEHUS U3y4aeMoro Matepuaia. Marepu-
QJIbl JIGKIUH SIBIISTIOTCSI OIIOPHOW OCHOBOM JUIsl MOATOTOBKU OOYUAIOIMIMXCS K MPAKTHYECKUM 3aHs-
TUAM / 1a0OpaTOpHBIM paboTaM U BBHIMOJIHEHUS 3aJaHUIl CaMOCTOSITENIbHON paboThl, a TakkKe K
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MEPOIPUATHUAM TEKYLIErO0 KOHTPOJS YCIEBAEMOCTU U IPOMEXYTOYHOW ATTECTALMMU IO IUCLH-
IIJIUHE.

10.3. MeTroauyeckue YKa3aHUsl MO OCBOEHHI) IMCHMIJIMHBI HAa JIa00paTOPHBIX
padorax

[ToaroToBKy K Kax10ii 1abopaTopHON paboTe CTYAEHT AOJDKEH HauyaTh C O3HAKOMIICHHUS C
IUIAHOM 3aHATUS, KOTOPBIM OTpa)kaeT coJepkKaHHUe NPesIoKeHHON TeMbl. Kaxias BbIoJIIHEHHAs
pabota ¢ 0(OpMIIEHHBIM OTYETOM U TIOJICKUT 3aIUTE Y MPETIOAaBATEIIS.

ITpu oueHnBaHUM 1a00PATOPHBIX PabOT yUUTHIBACTCS CIIEAYIOLIEE:

— Ka4dC€CTBO BBIIIOJIHCHUA 3KCHepI/IM€HTaJIBHO-HpElKTPI‘-IGCKOfI qacTu pa6OTbI Hn CTCIICHb COOT-

BETCTBUS PE3Y/IbTAaTOB PaOOTHI 3alaHHBIM TPEOOBAHUAM;

— KaudecTBO oopmieHus oTyera 1o padbore;
— Ka4CCTBO YCTHBIX OTBCTOB HAa KOHTPOJIbHBIC BOIIPOCHI ITPH 3aIIUTC paGOTbI.

10.4. MeToauyeckue yKa3aHusl 10 OCBOCHHUIO JUCHUILIMHBI HA MPAKTHYECKUX 3aH5A-
THAX

[IpakTuueckue 3aHITUS MPEICTABISIIOT COOON AETaTN3alUI0 JIEKIIHOHHOTO TEOPETHIECKO-
ro Marepuaia, MpoBOJATCS B LENSIX 3aKPEIUICHUsI Kypca U OXBaTbIBalOT BCE OCHOBHBIE pa3JIeIbl.
OcHoBHOM (opMOil MpOBeNECHUST MPAKTUYECKUX 3aHIATUN SBISETCS 00CykIeHue Hauboliee Mpo-
OJIEMHBIX M CJIOXHBIX BOIPOCOB MO OTAEIBHBIM TeMaM, a TAaKXKe pelIeHue 3a1ad u pa3oop npume-
POB M CUTYallUi B AyJJUTOPHBIX YCIOBHSIX.

[IpakTryeckue 3aHATUS 00YJAIONIINXCSl 00ECTICYHBAIOT:

- IPOBEPKY U YTOUYHEHUE 3HAHUM, [TOJTYYEHHBIX Ha JEKLHUAX;

- IOJIy4€HUE YMEHUH 1 HaBBIKOB pEIICHUs 3a/1ay;

- MOJBEJECHUE UTOTOB 3aHATHI 1O PEUTHHIOBOM CHCTEME, COIVIACHO TEXHOJOTMYECKOH
KapTe TUCLUIUINHBI.

10.5. MeToauueckue yKa3aHusl 0 CaMOCTOSITeIbHOI padoTe 00ydyaromuxcst

CamocrodrenbHas paboTa obecreurnBaeT MOArOTOBKY 0Oydaromierocss K ayAuTOPHBIM 3a-
HATUSAM U MEPONPUATUSAM TEKYIIEro KOHTPOJSI M MPOMEXKYTOUYHOH aTTeCTallud MO HU3ydaeMou
JUCLHUIUIMHE. Pe3ynbTaThl 3TON NOATOTOBKU MPOSBISIOTCSA B @aKTUBHOCTH 00YYaOLIErocs Ha 3aHs-
TUSX U B KQUECTBE BBINOJIHEHHBIX IPAKTUUECKUX 3aJaHUM U APYTrUX GOpM TEKYIIEro KOHTPOJIS.

[Ipy BBIMONHEHUM 33JaHUM JJIsI CAMOCTOSITEILHOM PabOThl peKOMEHAyeTcs MpopaboTKa
MAaTEepHUAJIOB JICKIIUM MO KaXJI0M MPONJICHHON TEME, a TAKKE N3YYEHUE PEKOMEHIYEMOM JUTEpa-
TYypBl, IpeicTaBiIeHHON B Pazniene 6.

B npouecce camoctosTenbHON pabOTHI MPU U3YYEHUU AUCHMILIMHBI CTYJE€HTHl MOTYT pa-
00TaThb Ha KOMIIBIOTEPE B CIELUUAIN3UPOBAHHBIX AYIUTOPHIX I CaAMOCTOSATENBHOW paldOoThI
(ykazano B Tabmuue 11). B ayauropusax uMeeTcsl JOCTyNn uepe3 HHGPOPMaIMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh «MHTepHeT» K 3JIEKTpOHHON HMH(OpPMalMOHHO-00pa30BaTeIbHON
cpene ynusepcutera (OQMOC) u anexrponHoit 6unbnuoreunoit cucreme (3bC), re B aneKTpoHHOM
BUJIE pacrojararoTcsi yueOHble U yueOHO-METOIUYECKHE MaTepualbl, KOTOpble MOT'YT OBITh HC-
M0JIb30BAHBI JIJIS1 CAMOCTOATEIBHONU PadOThl PU U3YYEHUU AUCIUILINHBL.

Pa3BepHyThIe METOIUYECKHE YKa3aHUsS 1O BCEM BHUAaM pabOTHl CTyIEHTa HaXOMAATCS Ha
kadenpe «OTOCH.

11. OHEHOYHBIE CPEACTBA JI1 KOHTPOJIA OCBOEHUA JUCHUITIJIMHBI

JI7st TeKy1Iero KOHTPOJISl 3HAHUW CTYIEHTOB 110 AUCIUIUIMHE MPOBOAMTCS KOMILJIEKCHAS
OlleHKA 3HAHMIA, BKITFOYAIOIIAs

— TECTUPOBAHUC 11O TCMAM JICKIITMOHHBIX 3aHATHM
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— TEOPeTHUYECKHUI OIpOC U 3aIlIKTa OTYETOB IO JaOOpaTOPHBIM paboTam;
— THIIOBBIE 33/IaHUS JUISl CAMOCTOATENBHBIX PadoOT.

11.1. OueHo4HbIe CPpeACTBA JJIsl TEKYIEeH aTTecTAlMU

1. Bomnpocsl aJsi onpoca 1o TeMam JIeKIMOHHbIX 3aHATHH
3aganue 1.

W3nyveHne yacThil KBAHTOBOI CUCTEMBI IOJT ACWCTBUEM BHEIIHETO 3JICKTPOMArHUTHOTO TOJISt
HA3BIBAIOT
1. wHIYIMpOBaHHBIM *

2. BBIHYKICHHBIM™®

3. CIOHTAHHBIM

4. TEmIoBLIM

5. CcamoNpOU3BOJIbHBIM
3agadue 2.

Korz[a HACCJICHHOCTDb BCPXHUX OHCPICTHYCCKHUX ypOBHeﬁ qacTun KBAHTOBOM CHCTEMBI OKa3bIBaeT-
Cia 60JII>IHG, YCM HACCJICHHOCTb HMIKHUX, TO TAKOC COCTOAHNEC HA3bIBACTCA COCTOAHUEM C NHBCPCH -
el HaCeIEHHOCTH OQHCPICTHICCKUX ypOBHCfI.

3aganue 3.

YcuneHne IeKTPOMarHiTHOM BOJTHBI TIPU TIPOXOXKICHUU CPEJIbl B KOTOPOM CO3/ITaHO COCTOSHUE C
WHBEPCHEH HACEIIEHHOCTH SHEPreTUUYECKUX YPOBHEH MOIy4aeTcsl U3-3a KBAHTOBBIX I1EPEX0I0B

1. croHTaHHBIX

2. WHAYUIUPOBAHHBIX *

3. BBIHYXKICHHBIX *

4. caMOIpPOU3BOJIBHBIX

5. TEIIOBBIX

3aganue 4.

I'a3 renuii B rennii-HEOHOBOM JIa3epe HYXKEH JUIS:
1. CceNeKTHUBHOTO 3acelieHUs YHEPTeTHUECKUX ypoBHeH 3S u 2S HeoHa. *
2. pasrpys3Ku 3HepreTuueckux ypoBHe# 3S u 2S HeoHa.
3. pas3rpy3KH SHEpreTH4ecKoro ypoBHs 1S HeoHa.
4. CeneKTUBHOTO 3aCeeHHs SHEPreTHIeCKOro ypoBHs 1S HeoHa.
5. Cy)XEHHs CIIeKTpa U3JIy4eHHUs Ja3epa.

3agadue 5.

Ceuenue paspsanoit Tpyoku He-Ne nazepa BeiOuparoT He 6omnee 1 cM. 4TOOBI
OBICTPO PA3TPY3UTh SHEPTETHUYECKOTO YPOBHs 1S HEeoHa™

2. BBINOJHUTH CEJIEKIMIO MOJI Pe30HaTOpa

3. chopMupoBaTh y3KUH JTyd U3ITyIECHUS

4. yBeNIWYUTH MOLIHOCTH U3IYUYCHHUS J1azepa

5. YMEHBIIUTH CIEKTP U3ITYUYECHHUS Jla3epa

=

3amanue 6.

EcrecTBeHHOE yIIMpeHue CrieKTpaabHON JIMHUH W3Ty4YEeHUs] aKTUBHOT'O BEIIECTBA IPOUCXOIUT U3~
3a
1. KOHEYHOro BpPEMEHH >KM3HH aTOMa B BO30YKJIEHHOM COCTOSIHUU *
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COYJapeHUs 4YaCTUL] KBAHTOBOU CUCTEMBI
IIOTEPh HA paccessHUE B aKTUBHOM CpeJie
HaJIN4Ms [IPUMECEU B AaKTUBHOU Cpeie
pa3dpoca IBUKEHUS YaCTHUIL 10 CKOPOCTIM

agrwd

3amaunue 7.

JloriepoBCcKoe ylIMpeHne CIIEKTPaIbHOM JIMHUY B AKTUBHOM Ia30BOM Cpejie
1. oO0ycloBIEHO TEIUIOBBIM JABUKEHUEM YaCTHIT*
2. OTHOCHUTCSI K HEOJTHOPOJHOMY YIIUPECHHIO*
3. OTHOCHTCSI K OJTHOPOJTHOMY YIIHPESHHUIO
4. 00YyCJIOBIJIEHO CTOJIKHOBEHUEM YaCTHI]
5. 00yCIIOBIICHO CTOJIKHOBEHUEM YACTHI] C SJICKTPOHAMHU

3amanue 8.

[Tpu ycuiieHnU CUTHAj A B KBAHTOBOM YCHUJIUTEIIE YaCTOTHBIN CTIICKTp €ro
cyxkaercs™

pacumpsieTcs

0CTaeTCs HEM3MCHHBIM

CTAaHOBHTCS JTMHCHUYATHIM

npeoOpas3yeTcs B CIUIOIIHON

agrwdE

OTKpBITHII pE30HATOP B JIa3€pax BHIIOIHSET POJIb YCTPOMCTBA, OCYIIECTBISIOIIETO HOI0KHUTENb-
HYI0 00paTHYIO CBS3b.

3aganue 9.

VYBenuuenue AnuHbl pe3onaropa @abpu-Ilepo nazepa npu NoCTOSHHOM YPOBHE HAKAUKH MPUBO-
JIIT K:

YBEJIMYCHHIO YHCIIa CTIEKTPATbHBIX COCTABIISIOMINUX HU3ITYyUSHUS

YMEHBIIECHUIO YUCJIa CIEKTPATBHBIX COCTABIISIIONIUX U3ITYyUCHUS

YBEJIUYEHHUIO MOIIHOCTD U3JIy4eHUS J1a3epa

YMEHBIIEHUIO MOITHOCTh M3JTy4eHHs Ja3zepa

(GbOpMHUPOBAHUIO Y3KOTO JTy4a U3ITYIeHUS

agrwdE

3amauue 10.

HckyccTBeHHOE BO30YKA€HNE HHBEPCHOTO PaclpeIeIeHNs] HACEJICHHOCTEN Ha3bIBAlOT HAKAUYKOH.

3aganue 11.

VY p-n-TeTepoCcTpyKTYypHI:
1. mmpuHa 3anpeneHHo 30Hb1 p-001acTu 6obIIe YeMm n-odnactu™
2. UIMpHUHA 3allPELIeHHOM 30HbI #-001aCTH OOJIbIIE YeM p-00JIaCTH
3. TpuW Haka4yke U3Iydarh OyaeT p-001acTh
4. Tpu HAKa4yKe U3TydaTh OyneT n-001acTh™
5. Tpu HaKayke W3NIydarh OyayT obe obsactu

Samanue 12.

[Tpu co3aHuM MOTYNMPOBOIHUKOBBIX JIa3€pOB HEOOXOJMMO MCILIH30BATh MOIYIPOBOIHHUK
1. npsmMo30HHBIIT*
2. HenpsMO30HHBIN
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3. moboi
4. CUIBHOJICTUPOBAHHBIN
5. cnabonerupoBaHHbIN

3aganue 13.

J1s Toro, 4TOOBI MOIYIPOBOIHUKOBBIH JIa3ep Ha OCHOBE MeTEPOCTPYKTYP ObLIT paboTocrocobeH
HE00X0MMO UMETh
1. xopoiee coBnajgeHne MOCTOSHHBIX KPUCTAIUIMUECKON PELIETKHU CIIOEB IeTEPOCTPYKTYpHI™
2. XOpOllIee COBIAICHNE TEMIEPATYPHBIX KOAPPHUINEHTOB PACIIUPEHUS CIIOEB FeTEPOCTPYK-
TypbI*
3. HHU3KYIO CTETICHb JISTUPOBAHUS CJIOEB T€TEPOCTPYKTYPHI
4. XO0Ts Obl OJJMH CJIOM FeTePOCTPYKTYPHI — BHIPOKACHHBIN
5. PpaBHYIO TOJILUHBI CJIOEB

3amauue 14.

[TpenmyIiecTBO MOJIYPOBOAHUKOBBIX JIA3€POB HA OCHOBE FETEPOIIEPEX0/I0B MO CPABHEHUIO C T'0-
MOIIEPEX0JaMH CBSI3aHO C

1. >ddekToM «IHMPOKO30HHOTO OKHAN™

2. 3(hdexToM 0THOCTOPOHHEH WHIKCKITUH *

3. MpeuMYyIIECTB HET

4. HW3KOH CTEICHBIO JISTHPOBAHUS CIIOCB™

5. BBICOKOH CTEIICHBIO JICTUPOBAHHUSI CIIOEB

3aganue 15.

BuyTpeHHuUl KBaHTOBBIN BBIXOJ HHKEKIIMOHHOW JTFOMUHHUCIIEHIIUN — 3TO YUCJIO ()OTOHOB JIIOMU-
HUCLIEHTHOI'O M3JIyYeHUS IPUXOAAIICEC Ha KAk bl 3JEKTPOH MPOIIEAIINI Yepe3 p-n-Iepexos

3aganue 16.

YMeHbIICHHE BHYTPEHHETO KBAHTOBOTO BBIX0/1a TIPH WHKEKIIMOHHOHN JIIOMHHHUCIICHITUH TIPU
OOJBIION MIIOTHOCTH TOKA MTPOUCXOUT U3-32

1. ynapHo#i 6e3u3nydyaTeNbHON peKoMOUHAIUN ™

2. Oxe-pekoMOUHAIHM*

3. motepu (OTOHOB HA CAMOTIOTIIONICHNE

4. morepu (pOTOHOB Ha MOJHOE BHYTPEHHEE OTPAKEHUE

5. motepu (HOTOHOB Ha OOPATHOE U TOPILIEBOE UITYUCHUS

Saganue 17.

O ekt otHOCTOPOHHEHN HHKEKIIMU TO3BOJSET OCYLIECTBIATH IPEUMYILECTBEHHbIH BBOJ HOCH-
TeJIel 3apsa B

Y3KO30HHYIO €ro 4acTh

MIMPOKO30HHYIO €T0 YaCTh

00J1aCTh P-TMIOIYIPOBOAHHUKA

00JacTh M-MoJyNpPOBOHUKA

o0acTh p-m-nepexoza

agbrwbd=

3amauue 18.

O PexT «IHMPOKO30HHOT0 OKHAY MO3BOJISIET ¢ MUHUMAJIBHBIMU ITOTEPSIMHA BHIBECTH U3JIy4YE€HUE
gyepe3 LIMPOKO30HHYIO YacTh F€TEPOCTPYKTYPHI.
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3amaune 19.

Wznydenue, npeacrasistoniee co00i M30BITOK HAJ TETUIOBBIM HU3JIYYCHHEM TPH TAHHON TeMIepa-
Type Teja U JJIUTEIbHOCTHIO 3HAUUTENIbHO MPEBBIIIAOIIEH ITEPHO/ CBETOBBIX KOJIeOaHU Ha3bIBa-
€TCSI JIOMUHUCHEHITNEN.

3ananue 20. [JononHUTEIbHBIC DJIEMEHTHI, BHOCUMbIE B PE30HATOP Jia3epa, BBIOOPOUHO IS KaX-
JIOM MOJIBI YMEHBIIIAIOIIEe JOOPOTHOCTh HA3BIBAIOT CEICKTOPDI.

3amauue 21.

[Topor 4yCTBUTENBHOCTH IPUEMHHUKA U3ITYyYCHHS — ’TO MUHUMAJIbHAs BEJIMYMHA [TOTOKA U3ITyYe-
HUs KOTOPasi CO3AAET dJIEKTPUYECKUM CUTHAJ PABHBIN CUTHALY LIYMOB.

3amauue 22.

doroauon B BUjE P-i-N CTPYKTYPHI TO3BOJISIET:
1. yBenuuuth ObICTpOAECHCTBHE™
2. YBEIUYUTh YyCTBUTEIBLHOCTh
3. yBEeIWYHTH 0OpAaTHOE HANPSHKEHUE HA JIUOJIE
4. yMEHBUIMTb TEMHOBOM TOK
5. YMEHBIIUTH CUTHAJ IIyMa

3aganue 23.

Jist HajexkHOM paboThI TaBUHHOTO (POTOANOAA HE00X0IMMa BBICOKasl CTaOUIU3alMs MTUTAIOIIETO
HATPSDKEHUS U3-3a

1. BnmsHUA HA KOADPUIIUESHT YMHOKEHUS ™

2. BIUSHHA Ha OBICTPOACHCTBHE

3. ymenbuenus KIIJ[ nuona

4. TIOBBINICHUS TEMIIEPATYPHI T10/1a

5. TOHWXEHHS YyBCTBUTEIBLHOCTH JUOA

3amauue 24.

KoaduimenT ymMHOKEHUS JTaBUHHOTO AUOAA 3TO
1. orHomenue Toka ®J] ¢ yuerom ymHOKeHHUs K TOKy DJ] 6€3 yMHOKEHUS
2. otHomeHue Toka O/ ¢ yaeToM yMHOKEHUS K TIOBEPXHOCTHOMY TOKY D/
3. otHomeHue Toka O/ ¢ yueTrom yMHOXKEHUs K TOKy myma O/
4. orHomeHue Toka @/ ¢ yueToM yMHOXKEHUS K TEMHOBOMY TOKY D/
5. otHoueHue Toka @/ ¢ yueToM yMHOXKEHHS K 4yBCTBUTENbHOCTH D/

3aganue 25.

TemMHOBOE COMPOTUBIEHUE (POTOCOMPOTUBIEHHS — ATO €r0 COMPOTUBIEHUE MPU OTCYTCTBUU 00-
Jy4EeHUS.

3amanue 26.

F[}aHI/I‘{HaSI qaCTOoTa MOAYJIAINA (I)OTOHpI/ICMHI/IKa npu KOTOpOﬁ BCJIMYNHA JICKTPUICCKOI'O CUT™-
HaJiIa CHUXKAC€TCA B «&)» pas.

3aganue 27.
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ITonynmpOBOXHUKY y KOTOPBIX U3-3a CUJIBHOM CTEIIEHU JIETUPOBAHUS JOHOPHBIE U aKLENITOPHBIE
YPOBHHU BCJIEICTBUE B3aUMOACUCTBHS IPUMECHBIX aTOMOB PACILEIIISAIOTCS B IIOJIOCHI, CIUBAOIIH-
€csl ¢ 30HOM IIPOBOJMMOCTH WIH BAJICHTHOM 30HOM, a ypoBeHb DepMHU 0Ka3bIBACTCS B OJHOU U3
HUX Ha3bIBAIOT - BLIPDOKICHHBIMU.

2. Bomnpocsl AJ1s1 ¢1a44 TeOPEeTHYECKOTo J0MycKa K JIadopaTOPHBIM padoTam
I'euii-HeoHOBBII J1a3ep

Uro Takoe NHIYLHPOBAHHOE U CIIOHTAHHOE U3Iy4YeHHUE?

UTo Takoe MHBEPCHUS HACEIICHHOCTEH AHEPIeTUYECKUX YPOBHEH?

PacckaszaTth 0 npuunHaXxX yIMpeHUs ClIEKTPAJIbHBIX JMHUM aKTUBHOI'O BELIECTBA B Ja3epax.
Oco0OeHHOCTH M3JIyu€HHUsl J1a3epOB: MOHOXPOMATUYHOCTh, KOT€PEHTHOCTh, HAMPABICHHOCTH,
SAPKOCTb.

5. Koncrpykuus renuii-He0OHOBOTO Jia3epa U Ha3HAUYEHUE ero 3JIEMEHTOB.

6. Pacckazath 00 ycrmoBHsX caMoBO30YXJIeHbs Ja3epa. Kakue moTepu sHEprum CymecTBYIOT B
nazepe? Iopsaok Benmuunsl KI1/] razoBoro na3zepa.

7. Paccka3aTh KakuM 00pa3oM CO37aeTcsi MHBEPCHAsl HACEIEHHOCTh DHEPrEeTHUECKUX YPOBHEH
HEOHa B TeJIMii-HEOHOBOM Jia3epe.

8. Kak mpoucxoaut GpopMHupoBaHUE CIIEKTPa U3ITYICHHUS Ta30BOTO Ja3epa.

9. Paccka3zaTh 0 BUJaX MOJ B OTKPBHITOM ONTHYECKOM PE30HATOpE.

10. Ins kaKo# 1eNy BBIXO/AHBIC OKHA Ia30pa3psaIHON TPYOKH JeTar0TCs U3 TUIOCKOMapaIeIbHbBIX
IJIACTUH, HAKJIOHEHHBIX 101 YIJI0M bprocrepa K ONTHYECKOM OcH J1azepa.

11. Kak 3aBUCHUT BBIXOJIHAsI MOIITHOCTh T€JIUH-HEOHOBOTO JIa3epa OT TOKA HAKAYKH.

12. Kak 3aBUCHT BBIXOJHAsl MOIIHOCTh T'€IUI-HEOHOBOTO Jia3epa OT JAaBJICHHUS ra3oB B ra3opas-
pAIHOM 3i1eMeHTe?

NS

CBeToanoabl

1. Kparko onuiunTe 30HHYIO CTPYKTYPY HOJIYIPOBOJHUKA.

2. YUto Takoe JOHOPHBIE U aKLENTOPHbIE YpoBHU? M300pa3uTe X Ha SHEPreTHUECKOi 1uarpaMme
HOJTyIIPOBOTHUKA.

Onumure ABIEHUS, IPOUCXOIALINE NIPU KOHTAKTE JBYX HOJIYIIPOBOJHUKOB.

Kaxoro tuma MMOJIYITPOBOJHUKOBBIC MAaTCPUAJIbl UCITOJIB3YIOTCA B CBCTOI[I/IOZ[aX?

Onummre KOHCTPYKLMIO cBeToAno1a. HazHaueHne OCHOBHBIX 2JIEMEHTOB.

CBeToano/pl Ha TeTeponepexoiax.

oA

IHosrynpoBoIHUKOBBII Jia3zep

1. PacckaxuTte 0 BO3MOXHBIX TUIIaX MEPEX0J0B B IBYXYpPOBHEBOI KBAHTOBOW CHUCTEME.

N3105k1TE OCHOBHBIE MTOJIOKEHUSI TEOPUH U3ITYYECHHs DWHIITEIHA.

3. TlokaxxuTte, MpH KakuX yCJIOBUSAX B KBAHTOBOW CHCTEME BO3MOKHO YCHUJICHHE DJICKTPOMArHHUT-
HBIX KOJICOaHHIA.

4. Kakue Tunbl NOJYIPOBOJHUKOBBIX MATEPUAIOB IPUMEHSIOTCS MPU CO3JaHUH TOTYIIPOBOIHHU-

KOBBIX JIa3€pOoB?

Coztanue MHBEPCHOW HACEJIEHHOCTH B JIa3€pe.

Jlazepsl ¢ 3EKTPOHHON HAKAUYKOH.

OcHOBHBIE XapaKTEPUCTUKN MHKEKIIMOHHBIX JIA3€POB.

Jlazeps! Ha rereponepexonax.

N

NGO

HN3y4yenue xapakTepUCTHK MOJIYNIPOBOJHUKOBBIX (JoTO1HO010B H (POTOPE3UCTOPOB

29



dusnueckue OCHOBBI paboThI hoToaMOAA.

Pexxumebl paboTer poToamona

OcHOBHBIE TTapaMeTPhl ¥ XapaKTEPUCTUKU POTOTUOA.
Konctpykuust ¢oToanomnos.

duznyeckue OCHOBBI PabOTHI (OTOPE3UCTOPA.
OCHOBHBIE TTapaMETPhI ¥ XapaKTEPUCTUKH.
KoucTpykius (oTope3ucTopos.

CrieKkTpabHbIE XapaKTEPUCTHKH POTOMPHEMHUKOB.
Meroauka 3KCIepUMEHTA.

CoNoOR~WNE

3. TumnoBble 3aaHUSA JJIS CAMOCTOSITEIbHBIX PadoT

3amanue 1.

CreneHb BBIPOXKIECHUS HUKHETO | U BEpXHEro 2 SHEPreTUUYEeCKUX YPOBHEH paBHbI BOCBbMH U JIBYM
COOTBETCTBEHHO. Ha HM)KHEM ypOBHE 4MCIIO 4aCTHIL] — 10" cm 2. IIpy xaKko¥ KOHLIEHTpalUX 4Ya-
CTHI] Ha BEPXHEM YPOBHE HACTYIIUT HHBEPCHUS HACEIEHHOCTU?

3aganue 2.

Onpenenutb 100POTHOCTH IUIOCKOTO PE30HATOPA, €CIU JUIMHA BOJHBI U UIMPUHA JIUHUU TeHepa-
IIMU PaBHBI COOTBETCTBEHHO -IMKM u 0,1 HM.

3aganue 3.

Pe3onarop mmmHoON 1cM 00pa3oBaH BBINYKJIBIM M BOTHYTBIM 3epKaiaMu. Paauyc KpUBH3HBI BbI-
MYKJIOTO 3epKaia paBeH -2cM. [Ipu kakux 3HaYeHUSAX pajnyca KpUBHU3HBI APYroro 3epkajia pe3o-
HaTop OyzeT ycTON4YUBBIM?

3aganue 4.

MoiHOCTh HENPEPBIBHOM I€HEPALIMU TOJOCKOBOTrO Jiazepa paBHa 10 MBT, myinHa BosHEI reHepa-
uu 0,8 MKM, mupHuHa cnekTpaibHoi uHuu 0,3 HM, pazMepsl OarkHEro mojs usnydenus 1 x10
MkMZ. JI0 Kakoif TeMIepaTypsl HEOOXOAMMO HArPETh a0COMOTHO YEPHOE TENO, YTOOBI SHEPreTH-
yecKasi CBETMMOCTb B 33JJaHHOM CIEKTPaJIbHOM HMHTEpBaje ObLIa paBHA CBETHMOCTH 3€pKaja ja-
3epa?

3agadue 5.

B kxakom nmana3zoHe JIMH BOJH OyZeT yCUIMBaTh COOCTBEHHBIN MOJIYIIPOBOIHUK C IIMPUHOM 3a-
IPEIeHHOM 30HbI - 2.2 3B, Koraa, B pe3ysibTaTe HaKaukH, pa3HOCTh KBa3uypoBHell depmu crana

paBHoOii 2.6 5B?

11.2. OueHo4HbIe MaTEePHAJIbI I IPOBEACHHUS POMEKYTOUYHOM aTTeCTALIUH

dopma TpoBEAEHUS TPOMEKYTOUYHOM aTTECTAIIMU IO JUCHUIUIMHE: 3a4eT.
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Bonpocs k 3a4ety, npoBoaumMomy B mectom cemectpe (IIKC-3: UTIKC-3.1, UTIKC-3.2)

12.
13.
14.
15.
16.

17.
18.

19.
20.
21.
22.
23.
24.

25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

OCHOBHBIE CBOMCTBA M MapaMeTPbl ONITHYECKOTO U3ITyYEHUs

CrioHTaHHbBIE U BBIHYXJIEHHbIE Nepexobl. PU3NYECKUE OCHOBBI YCHIIEHHS U TE€HEpaluu
JIA3€pHOTO U3ITYYEHHUS.

[IIuprHa criekTpanbHON JIMHUKU. DOPMUPOBAHKE CIIEKTPA U3JIyYEHUS Fa30BbIX JIA3€POB.
WNuBepcus HaceneHHOCTEH. KBaHTOBBIE yCHIIMTENN.

KoadduuuenT ycunenus B KBaHTOBOM YCHIIUTEIE.

Crpykrypras cxema OKI'. YcnoBusi BO3HUKHOBEHUs TeHepaiuu. [lopor camoBo30yxke-
HUSL.

Ypasuenue 6amanca OKI'. [Topor camoBo30yx1eHHSI.

Crammonapusiii pexum padotsl OKI'. MouHoCTh 1 oj10ca coOCTBEHHOTO KoJIeOaHusl.
Onrtuueckue pe3oHatopsl. CBOMCTBA MIIOCKOIO pe30HaTOpa. THIIBI pe30HATOPOB.

. JloOpOTHOCTH ONITUYECKOTO PE30HATOPA.
. CpaBHUTENIbHAS XapaKTEPUCTHUKA Pa3IMUHBIX TUIOB pe3oHaTopoB. Cenekuus Moa. 3epKa-

J1a pe30HATOPOB.

["a30Bble J1a3€pHl.

I'enuii-neonoBsIl naszep. [Ipunuun paboTsl.

KoHcTpyK1us reauii-HeOHOBOTO Ja3epa.

ITapameTpsl U XapaKTEPUCTUKU I'eJINA-HEOHOBOTO JIa3epa.

AxtuBHble BojokHa i BOJIC. Cxembl ycuieHMsI M F€HEpaluu B BOJIOKHAaX Ha OCHOBE
9pOus U mpazeoarma.

KoHcTpyK1us BOJIOKOHHOTO J1a3epa. 3epKaja Uil BOJIOKOHHOIO J1a3epa.
JIroMHHECHEHIIMS TIOJIYTIPOBOAHUKOB. M3mydarenbHas u Oe3u3aydaTesibHas PeKOMOHMHA-
usl.

VYcnoBusl yCWICHHS B IIOJIYIIPOBOJHUKAX.

WHXeKIMOHHAs TIOMUHECIICHIIMSL.

SIBnenus, mpoucxoAsaIIye IpU KOHTAKTE JIBYX TUIIOB IOJYIIPOBOAHUKOB.
I'ereponiepexonsl. /JIByXCTOpOHHHE I€TEPOCTYKTYPBI.

I'ereponiepexopl ¢ KBAaHTOBBIMM SIMAMHU.

TuIbl MOMYIPOBOJIHUKOBBIX MATEPUAIOB MCIOJIB3YEMBIX MUl MOJYNPOBOAHUKOBBIX HC-
TOYHHUKOB. TBepAbIE PACTBOPHI.

KoHCTpyKIIMM CBETOM3IIyYaIOIUX TUOI0B.

[TapameTpsl 1 XapaKTEPUCTUKN CBETOU3IYYAIOIINX JUOIOB.

BpeMeHHbIe XapaKTEPUCTUKU CBETOU3IIYYAIOIINX JUOI0B.

KoHcTpykuy monynpoBOIHHKOBBIX Ja3€pOB.

[TapameTpsl 1 XapaKTEPUCTUKH MOJIYIIPOBOIHUKOBBIX J1a3€POB.

IToporosslii Tok. [Ipu3HaKy nMpeo10IeHns HOpora B MOIYITPOBOIHUKOBBIX Ja3epax.
Jerpananus noiaynpoBOAHUKOBBIX JIa3€POB.

IIpueMHUKH onTHYecKOro u3nydeHus. [lapameTpsl 1 XapakTEpUCTUKU IPUEMHHUKOB.
®dotoconporusieHus. [IpuHIum paboThl.

[TapameTpsl U XapaKTEpUCTUKH (POTOCONPOTUBICHUH.

®oroauon. [Tpunmun padboTsl. Pexumbl paboThI.

[TapameTpsl U XapaKTepUCTUKH (POTOINO/IOB.

PazHoBuHOCTH (HOTOAMOMIOB.

KoncTpykuuu ¢poToconpoTuBieHui.

Konctpykuuu GpoToamo0B.

Bpemennble xapakTepuCTUKH (POTOINOIOB.

HIymbl pOTONTPUEMHUKOB.

CrniekTpanbHble XapaKTePUCTUKH (POTOIPUEMHHUKOB.
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[TomubIN HOHJ OLIEHOYHBIX CcpeacTB HaxoauTcs Ha Kadenpe «DTOCH.
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YTBEPXJIAIO:
Hupektop uncrutyra UAuTO

13 29 20 r.

Juer aKTyaju3anuuun paﬁoqeﬁ nporpaMmbl THCIUIIJINHBI

« »
WHJIEKC 10 y4eOHOMY IUIaHy, HANMEHOBaHHE

JUTSI TIOATOTOBKHU OaKanaBpoB/ CIIEIUATNCTOB/ MaruCTPOB
Hamnpagnenue: {mudp — Ha3BaHue}
HamnpaBieHHOCTB:
dopma 00yueHus
['ox Hauana MOATOTOBKHU:

Kype

Cemectp

a) B pabGouyro nporpamMmy He BHOCATCS u3MeHeHus. [IporpamMma akTyanusupoBaHa AJis
20 r. Hayaja nOArOTOBKH.

0) B paGouyro mporpammy BHOCSITCS CIAEAYIONINE U3MEHEHUS (yKa3aTh Ha KaKoM roj
HayvaJa MOJTOTOBKH):

1) ;
2) ;
)
Pa3zpaboTtuuk (n):
(®UO, yueHas cTeneHb, yueHOE 3BaHHE) « » 20 I
PaGouas nporpamma nepecMoTpeHa u 000peHa Ha 3acefganuu kadpeapst DTOC
poTOKOJI Ne OT «__ » 20 r.

3aBenyronuit kKageapou

JIMeT akTyanu3auum NpUHSAT HA XpPaHeHHUe:

3aBenyromuii Beimyckaromieit kapenpoit @TOC « » 20 r.

MeTtoamueckuit ornenr YMYV: « » 20 r.
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