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1 Mesm 1 323298 H3YIeHUST JUCIHUILTHHBI (MOXYJIS).

1.1 Ileab ocBoeHHsI MUCHHILIHHBI: (OPMHPOBAHIE KOMITETEHI[MI, CBS3aHHBIX CO
3HAHMEM IIPHHIMIIOB paGOTHI, TEXHOJIOIMEeHl M3TOTORIEHHS M MeTOZaMH SKCIUIyaTallHH
COBPEMEHHONH  pPaJHOPIEKTPOHHOH M ONTO3MEKTPOHHOH  armaparypel B HH(o-
KOMMYHHKAI[MIOHHBIX TEXHONOTMAX M CHCTeMax CBsI3H, (OpMHpOBaHHE KOMITETEHLIMIT,
CBSI3aHHBIX IOAOTOBKOH CTYAEHTOB B 00IaCTH 3JIeMEHTHOH Oasbl CHCTEM OIITHYECKOH CBSIZH.

1.2 3agausd MCHMIVIMHBL HAyulTh CIYACHTOB IIPHHIMITAaM pPalOOTHl, MeTOoZaM
[TPOEKTHPOBAHHA, M3TOTOBICHHS H SKCIUIyaTallMH ONTO3IEKTPOHHBIX 3IIEMEHTOB, CeTel H
CPEACTB CBSA3M; 3aKMIOYAIOTCS B HM3y4YeHHEe (H3MYECKHMX OCHOB, YCTPOICTBA, ITPHHI[HIIOB
NEeHCTBHSI, XapaKTePHCTHK M MTApaMeTPOB Ba)KHEHIINX ITPHOOPOB H YCTPOHCTB, HCIOIB3YEMBIX B
ONTHYECKHX CHCTEMAax CBA3H. K MX YHCITy OTHOCATCS KBAHTOBHIE TeHepaTOpPHl H YCHIIHTEIH,
OITTHYECKHE MOMYIATOPH M Ae(rueKTOpEl, (GOTOAHOAEI H (OTONPHEMHBEIE YCTPOICTBA,
YCTPOICTBa, OCHOBAHHBIE HA HCIIOTB30BAaHHWM HEMHEHHOH ONTHKH, Tonorpadum, a Takxke
HHTErPAILHOMN OITHKH.

B pesynbTare H3ydeHHs HACTOSINIEHN AUCIMIUIMHBL CTYAESHTHI ITOTYYaT 3HAHHS, HMEIOIIHE
HE TOJBKO CAMOCTOSTEIFHOE 3HAUYeHHe, HO H SBILOIMHecS (DYHAaMeHTOM JUIS H3YYeHHS psijia
ITOCIIEIYIOIIHX CITEIMaIbHBIX AHCLIMIUIHH H ITPAKTHYeCKOH PaboTEI.

1.3 Mecro JucHHIINHBI (MOAYJI51) B CTPYKTYpe 00pa3oBaTeIbHO MPorpaMmsel.

HucippnnmiHa «ONMTO37IeKTPOHHEIE H KBAaHTOBEIE IIPHOOPEI» OTHOCHTCS K BapHATHBHOM
yacTH broka | " JIucuMIUmHeL (MOAYIH)" yueGHOr o IUIaHa.

JlucuurumHa GasHpyeTcs Ha 3HAHHSX, ITONYYEHHBIX B IpOLEecce H3yYeHUS JUCIHIUINH:
«OnTHYECKHE HATIPABIISIOIIME CPEbl», «ONTHKA», «OINEKTPOMATHHTHEIE OIS H BOIIHEI».

3HaHH s, IPHOOPETEHHBIE TIPH U3YUYEHHH JHCIHIUHHEL «OITO3IEKTPOHHBIE H KBAHTOBHBIE
MPUOOPBI», HEOOXOMMMBI U1 OOOCHOBAHHOIO IIPHMEHEHHsA OINTO3IEKTPOHHBIX H KBaHTOBBIX
IMPUOOPOB B ONTHYECKHX CHCTEMAaX IlepefaydH W o0paboTKH HH(OpPMAIMH, CO3MaHHI H
SKCIUTyaTHPOBAHHS COBPEMEHHBIX OIMTO3NIEKTPOHHBIX YCTPOHCTB M CHCTEM CBSI3H.

1.4 TlepevyeHb IIAHHPYEMBIX Pe3y IbTATOB OOYUYEHHSI MO JIHCHHILIHHE (MOIYJIIO),
COOTHECEHHBIX ¢ IVIAHUPYEMBIMH Pe3VILTATAMH OCROCHH S 00PAT0RATEILHON NPOTPAMMEL

W3yueHHe maHHOM y4eOHOM JUCIMIUTHHEI HAallpaBIeHO Ha (popMIpOBaHHE Y 00 YHAIOIIHXCS
npodeccHoHaIbHBIX KomrteTeHImi (OITK-5, TTK-2)

No WHupexce CopnepxaHne B pesynberare u3yyeHus y4eGHON JUCIUIUIMHEL
. | KOMIET | KOMIIETEHLHH (i e 00yUarOIIHECS JOIIAHBL
" | eHium JAaCTH) 3HATh yMeTh BJIAJIETh

1. OIIK-5 | TOTOBHOCTBIO TOTOBHOCTBIO TIPHHIHITEI IIPHMEHATH
YUHTHIBATh IPH | CONEHCTBOBATL | ONMTO3JIEKTPOH | IMOIYYEHHBIE
TIPOBEIECHUH BHE/IPEHHIO HOT'O TEOPETHUECKHE
HCCIIEIOBAHHIA, HGPCHGKTHBH_H npeoGpa3oBaH | 3HAHHUSA K
TPOEKTHPOBAHHH, X TEXHOIIOTHH | pgq H | TPaKTHYECKOM
OpTaHH3alHH H CTAHAAPTOB | (ymygeckue y
TEXHOIOTHYEeCKHX OCHOBBI B3aHMOJIEHCTBH
TIPOLIECCOB H paGoTHL 10 ¢ O0BEKTaMH
SKCIDTYaTallHH OITO3EKTPOH | ONTO3TEKTPOHH
HH()OKOMMYHHKAI[HOH HBIX u | oit TEXHHKH
HBIX CHCTEM, ceTel M KBaHTOBBIX 11 00padoTKH
YCTPOHCTB  MHPOBO pHOOPOR U | B Tepegayn
ONBIT B  BOIpoOcax OIITHYECKHX HH(pOPMAIHH B
TEeXHHYECKOTO cerTelt M | ONTHYECKHX
PETYIHPOBAHM S, CHCTEM CBSI3H. | CHCTEMaX




No Hupexc Conepxamie B pesynprare n3yyeHHs y4eOHOM JTHUCLIMIUTHHEL
r[.r_r. KOMITET | KOMITETEHIIMH (JUTH €€ 00yYarOIHeCs JOKHBI
SHIIHH YaCTH) 3HATh YMeTh BJIAJeTb
METPOTIOTHYECKOTO TIPHHIMITEL CBSI3H.
o0ecIieyeHNs u OITO3/IEKTPOH | IIPHMEHSTh
0€e30I1aCHOCTH HOT'O MIOITy4eHHBIE
KHU3HEAESITEIIbHOCTH Ipeobpa3oBaH | TEOPETHYECKHE
JE U | 3HAHHUA K
busyeckue MIPaKTHYECKOM
OCHOBEI y
PpaboTEI B3aHMOJIEHCTBH
OITO3JIEKTPOH | YO ¢ OOBEKTAMH
HBIX H | ONTO3IEKTPOHH
KBaHTOBBIX oM TEXHUKH
MpuOOpoB A | A1t 0OpaboTKH
OITHYECKHX H repeiayn
ceTel U | HHGOpMALMH B
CHCTEM CBSI3H. | ONNTHYECKHX M
BOJIOKOHHOOIIT
HYECKUX
CHCTEMaX
CBSI3H.

2 [1K-2 TOTOBHOCTBIO YMEHHEM buzHUecKHe KPHTHYECKH H
OCBaWBaTh ITPHHIMIIBI coOuparh U OCHOBBI 000CHOBAaHHO
paGoTHI, TexHHYeCKHe | AHATM3HPOBATL | orrosekTpoHH | TIOAXOIUTE K
XapakKTepHcTHKH | | HHpopMaipmo | u | BBIOODY
KOHCTPYKTHBHBIE AL B — PasITHYHBIX
0COBEHHOCTH (opmHpOBaHHsT MPHEOPOB; OITO3IIEKTPOHH
paspaGareBaeMpIx | HCXOAHBIX BIX U
HCTIOTBh3YEMBIX JQHHBIX AL - YCTPOMCTBO, | KBAHTOBBIX
COOPYXKEeHHH, ;Ipc;zlzr;lgo; A | coBerHHOCTH, PHGOPOB  H
060pyAOBaHHUS M | Coreif cRsai | OCHOBHEIE YCTPOHCTB  JUIS
Cpe/cIB . | mx omementoB. | Xapaktepuctuk | KOHKPETHBIX
HH()OK OMMYHHKAI[HF u u mapamerpsr | XM §

HIy4aeMEIX O THYECKOH
50DOB: CBSI3H,
TPHDOPOB; COITOCTABIISIA
- OCHOBEI | OCOOEHHOCTH
HeITMHeRH O HCTIOTB3YEMBIX
OTITHKH: MaTepHANIOB H
MapaMeTpsl
- IapaMeTpsl | MpHOOPOB
OCHOBHBIX cobuparth U
H3TydaTeNneil M | aHaJIM3HPOBATh
(donpuéMHUKO | HH(pOpPMALHIO
B B | U1
TeTIEKOMMYHHK | (popMHpOBaHHS
aLsIX HCXOHBIX
TIPHHIMITEL NAHHBIX UL
paboTHL, ITPOEKTHPOBAHH
OCHOBHBIE S CPeACTB H
CBOMCTBA H | ceTei




Hnnexc Coxepxarrie B pesynprate H3yyeHHa yueOHOM JHCLIIUTHHEL

e, KOMITET | KOMITETEHLIHMH (FUTH €€ 00 yYarOIIHeCs JOMKHBL
EHI[HH YACTH) 3HATH YMeTh BJIAJeTh
TEXHOIIOTHIO OITHYECKOH
M3TOTOBJIEHHS | CBSBH H  HX
3NIeMeHTHOMH 3TIEMEHTOB.
0aspl CcpeiAcTB | coOHpaTh U
H ceTell | aHaIM3HPOBATh

ONTHYECKOH M | HH(OpMaIno
BOJIOKOHHOOMNT | JUIA
HYECKOH CBsB3H. | popMHpOBAHHS

HCXOJIHBIX
JNAHHBIX  JUIA
TIPOEKTHPOBAHH
sl CpPeACTB H
cereit
OIITHYECKOH
CBSBH H  HX
3JIEMEHTOB.

2. CTpyKTYpa H coJeprKaHHe JHCIHILIHHDbL

2.1 PacnpeaesieHne TPYAOEMKOCTH JHCIHILTHHBI 10 BHJAM padoT.

O611as TpyA0EMKOCTD JTUCLMIUIMHBI COCTaBIgeT 6 3a4.eX. (216 yaca), HX pacripe/ielieHHe
I10 BHaM palboT IpecTaBlIeHO B TaOlHIle

(ons cmydenmoeg ODO).
By yueGHo# paGoThl Bcero CemecTpsl
YacoB (4acel)
A B
KoHTakTHasi padoTa, B TOM 1HCJIe:
Ay HTOpPHBIE 3aHATHA (BCEro): 72 52 20
3aHATHA JIEKIHOHHOT O THIIA i2 i2 - -
JlaGopaTopHBIe 3aHSTHS 36 26 10 - -

3aHATHA CEMIHapPCKOro THIIa (CBM]/IHEIPLI,

24 14 10 - -
ITPAKTHYECKHE 3aHSITHS)

HHasn KoHTAKTHasI padoTra:

KonTtpoms camoctosrensHoH paboTsl (KCP) - - -

[Tpomesxyrounas arrecraus (MKP) 0,5 02 | 03
CamoctosiTe/IbHAsI padoTa, B TOM YHCIe: 116,8 | 55,8 | 61
Kypcoras pabora - - -
[TpopaboTka yueGHOro (TEOPeTHYECKOro) MaTepHaa 96 48 48 - -

BrmonHeHHe HHANBUAYAIbHBIX 3a1aHHH (IOATOTOBKA
COODIIEHHIH, ITIPe3eHT L[ )

Pedepar - . - -
[ToATOTORKA K TEKYIIEMY KOHTPOITIO 20,8 7.8 13 - -
KoHTpoJib:

IToaroroBKa K 3a4eTy - -

[Toaroroeka K sK3aMeHY 26,7 - 26,7

O0mas Tpya0eMKOCTb qyac. 216 108 | 108 - -

B TOM YHCJIe KOHTaKTHas | 72,5 | 52,2 | 20,3




padora

3aY. e

2.2 CTpyKTYpa JHCUHILTHHBI:

Pacripeienenne BUAOB y4eOHOH pabOTHI H HX TPYAOEMKOCTH IO Pa3esiaM JH CLHITIHEI.
Pasnens! JUCIMIUIMHEL, H3y4aeMble B A, B cemectpax (ounas gropma)

KomiuecTBO YacoB

BHeayauT
Ne HarmeHoBaHHeE pa3fiesioB 5 AY; a6m€1ﬂax OpHas
cero P pabota
J | TI3 JIP | CPC
1 2 3 4 5 6 7
OH3HYECKHE OCHOBEI M OCOOSHHOCTH KBaHTOBBIX
1 16 2 6 8
+ |mpubopoB
5 OnTHYeCKHe pe30HATOPHI M CETIEKI[HI MO/ 18 4 6 8
3 THIBL H peXHMBI pabOTHL 1a3ePOB 18 4 6 8
4 OCHOBBI HETTMHEHHON ONTHKH 12 2 10
5 OMNTORNIEKTPOHUKA, TIPEAMETHI H3YUESHH S 12 | 2 10
ONTONEKTPOHHKH, OCHOBBI OITTO3IEKTPOHHKH.
OHU3HYECKHUE OCHOBBI M IIPHHIMIL JeHCTBUS
6. TTOTYITPOBOJHUKOBBIX CBETOM3IIYYAIOIIHUX JHOLOB 16 2 2 4 8
(CU).
OusHyecKre OCHOBBI PabOTHI ITOTYITPOBOAHHKOBBIX
7. |masepHbIx grooB (JIM). OGmacTH mpHMeHEHHS 16 | 2 2 4 8
TTOTYTIPOBOHHKOBBIX JIa3€POB.
DOTONMPHEMHHKH, TIPHHIIUATT PaGOTHI (hOTOIMPHEMHHKOB.
g |Kmaccuduxarpsa GporonpHeMHHKOB, HCIIOMb3YeMBIX B | 16 | 2 2 4 8
orrrosnekTponuke. OOII.
OrnTudeckue cpejibl. DIeMEHTHI BOJIOKOHHOH M
9,  |MHTErpalbHOW ONTHKH. THITHI BOTOKOHHBIX 12 | 2 10
CBETOBOJIOB M METOJBI MX H3TOTOBJIEHHUS
MHTerpantbHast ONTHKA (YHKIIHOHAIBHEIE H
TIPUKITa{HBIE acTIEKThI. DneMeHTHas 6aza 12 | 2 12
10. HMHTETPATbHON OITHKH, O0JIaCTH HCITONIb30BAHMS U
MIPEUMYIIECTBA HHTETPATbHOM OITTHKH.
" OnTpoHsI, HX KIaccH(PUKAIHSI, CBOFICTBA M 00TIaCTH 12,8 5 10,8
* |[TIpUMEHEHHS.
OH3HYECKHE OCHOBBI MOIYIISIIUH CBETA, CIIOCOOBI
12. |OCYLIECTBIEHHS MOAYTISLIMU OITTHYECKOIO HATYYeHHS B 16 2 6 8
OITT O3TIEKTPOHHKE.




|3, [MHTETDATEHO-OMTIreck e BOTHOBOEL H 10 2 8
" |BOMHOBONHEE CTPYKTYPH Ha MOBEPXHOCTH MOMTOMEK.
TMoAroToBKS K SKHMEHY 26,7

12 24 36 1168

Hnrozo no duciprianime: 2153

[Mpiogevanne: J1 = nesapot, [13 - npakTimeckate sansTns / cenomapel, JIP - maBopatophete
saAaTHA, CPC - camocToATeTbHaA pabora CTYIEHTa

2.3 Copepaaume paiae/ 108 THCHHIL AL

231 3anarHa JeKIHoHAOTe THIA.

Dopua

Ne| HanmeHoBaHHe pasziena Conepsanie pasfena TEKYIIEro

KOHTPOnA
1 2 3 4
1. OTeeTH Ha
llkana IeKTPOMATHHTHELX  Kome0aHHil M |koHTpombHbie
CMTOIEKTPOHHER, oMIACTE B HEH, KOTORYIO  HCMOMbLIVET BOMPOCKE H
MpPeAMETH H3YUeHHA ONTCONEKTPOHHKE. JNMEKTPOHEL H (POTOHB KK |saapms
OITTOMIEKT POHHEH, HOCHTENH HH(popMalr. [IpHHLFITE
CCHOnE ITOANERTPOHHOTO MpeolipaTonaiHA.
HITOAMEKT POHHEMN. Knaccrprialiia HCTOUHHKOB CBETa H
TpeGOBAHHA K HHM B ONTO2NEKT POHHKE.
2. (DH3eckie OCHOBRE H ITPHHLIMI AefcTRHA OTBeTsl Ha
HHEEKIHOHHEIX HECTOMHHEOB CEETA. KOHTpPOTEHE
CrexTpankHEe apakTeprcTard CHJLL BOT M
mnmecmeuucnmu . Bometanmeprnie xapaxkrepuerien CHJL ﬂ“mmﬂ
AR R AR Konerpysagm CHJL 1 ix aHarpansas
MOTYITPOSOTHHKOBRIX
e —— (HanpasIeHHOCTH. [ Iprnenenne CHIL B
on m]" {: IC} Hm,Il} YCTROFCTRaX OTOOMAN CHHA IHAKD-GYVEREHHO
’ mrdropMatii. CeeToMHOIHbE MOXYIIH AIE
Fﬁ.ﬁﬂﬁﬂ € BOINOKOHHO=-MITHYMSCKHMHE JTHHHAMHA
CBHEH.

3 YemOBHA reHepalHy TasepHen guogom (JIID  [Oreerw Ha
(DHAMMECKHE OCHORBKI KOrePeHTHODO HIMyYeH s, YCIoBHE KOHTPOIbHEE
paGor HHBepcHonHoi HacenenmocTH. KooddmumenT  [monpock n
MOTYTPOBOIHHKOBELX YCHIIEHHA H €ro CBA3L ¢ MapaneTpans JIJI. T AL
nazepinix gpogon (J1J1).  |Keantopas shekTHEHOCTE H K.11.7. Nasepa.

O6macTH NMpHMEHEHHA Barr-aMriepHas XapakTepHCTHEA H ¢¢ OfTHCaHHE.

MOMTYTPOBOIHHKOBLIY Tpsenenne mazepos B npamTepax B CD-ROM.

MAIEPOBE, Jlazephl B MEIHIHHCKOH THATHOCTHYSCKOH
[Frmaparype.

4. Doronprensoma, |Drmrueciate ockoBkl paGoTsl doTonpHenitios. |OTBETH Ha
MPHELET paGoT Knaccndmxauma GoToHHEX JETEKTOPOR. KOHTPOIEHBE
oTonpHEMITKOR. BombTanepHEle XapakTepHCTHEN BOMPOCK! M
Knacenroaipia ||:1:|umpem{:mpﬂn_ DoToBobTaHMeCKHE TATAHIA
doTonpHEMITHOE, MpHEMHHEH H MpeoSpa3oBaTe/i cOMHeMH o
HCTTOMB3YEMBLX B SHepriH. THNOBKE CTPYETYPH
CHTT OBMTEKT POHHKE. GRICTPONEfCTBYIONNIX pin GOTOTHOZOR.

CreKTpalbHELE XapaKTePHCTHEN




(OTOIpPHEMHIIKOB.

H

BOJIHOBOJ OB

TaHTaJIaT JIMTHA M X TIDHMEHEHHE B

Orntryeckue cpel. ONeMEHTH BOTOKOHHOH H  |OTBETHI Ha
HHTETPaIbHON ONTHKH. OH3HYECKHE OCHOBBI KOHTPOJIbHbIE
TTPOXOKISHHS H3IIYUeHHS Yepe3 BOJTOKOHHBIH  [BOIIPOCHI H
CBETOBOJ. THITBI M KOHCTPYKLIMH CBETOBOZOB,  |3aJaHHS.
XapaKTEPHCTHKH HX ITOTEPh, BXOAHAS H Harmicame
Orrrudeckne Cpesbl. uricIIoBas aneprypa. [[poxoxaeHue u3mydeHns |[pedepara.
OneMeHTHI BOJIOKOHHOM M [4epe3 CBETOBOBI € IPaAHEHTHBIMH PO HILIMH
HMHTETpaJIbHOM ONTHKH.  |TIOKa3aTeln IpernomiieHus. [lepenaya
KOHCTpYKIMH ¥ THITBI HEPETyIApHON H PEryIIpHOH HH()OpMaIHI
BOJIOKOHHBIX CBETOBOZOB. [UEPE3 XKTYTHI CBETOBOAOB. OIEMEHTHI
KOHCTPYKLIMH BOJIOKOHHO-OITTHYECKOT 0 Kalels.
[Iprmenenue ceeroBoioB B BOJIC, Memuimue H
o6paboTke HHpopMaIHH. CBETOBOIHBIE MOJIBL.
OreHKa yrciia MOZI. Y CIIOBHE UL OTHOMOZOBOTO
CBETOBOJA.
AHTerpaibHas ornTHKa OrtBeThl Ha
(YHKI[HOHAIIbHBIE U KOHTPOJIbHbIE
HTerpambHast ONTHKA (PyHKIMOHAIbHBIE H
TIPUKIIa{HbIE ACIIEKTHL. BOITIPOCHI H
TIPUKITAIHBIE ACTIEKTHI. THITBI HATEKT PHUECKHX
OneMeHTHas 6a3a 3a[aHHSL
v MHKPOBOITHOBOZ0B. OCOOEHHOCTh
HHTET PaJIbHOHM OITHKH,
pacIpocTpaHeHH I H3ITyYeHHS B
00ITaCTH UCIIOIB30BaHUS U
JTUAIIEKT pHYECKOM MHKPOBOITHOBOIE
TIPEUMYIIECTBA
HMHTETPATIbHON ONTHKH.
OleMeHTapHBIH OITPOH KaK CTPYKT yPHBIH OtBeTHl Ha
3IIEMEHT MHKPO- U OITO3IEKTPOHUKH. CXEMHBIE [KOHTPOIIbHbIE
ONTpOoHSEI, HX KOH(PHUTYpaIHH 3JIeMEHTAPHBIX ONMTPOHOB. BOITPOCEHI 51
Kmaccu(pukanms, cBoiictBa |ONMTPOH ¢ IIPSIMOH ONTHYECKOH CBSI3BIO. 3a/{aHU L
M 00IIacTH ITPHUMEHEHUS. |[TpHMeHeHHe ONTPOHOB B IM(POBBIX U
AHAJIOTOBBIX CXEMaX, YCTPOHCTBaX KOMMYTAIHH,
nenrudparopax, Mpeodpa3oBaTelsIxX KOJOB.
OCHOBBI MOJYIISIIMH  OITHYECKHX CHIHAJIOB, OtBeTht Ha
(GU3MYECKHE OCHOBBI 3IEKTPOOITTHYECKOIO KOHTPOIIbHbIE
s dexra. DMEKTPOOITTHIECKHE MOTYIISITOPEI H BOITPOCH H
OH3MUECKHE OCHOBBL 3aJ[aHus
TIepEeKIFoYaT e CHTHATIOB. DH3HYECKHE OCHOBBI .
MOJYJISILIH CBETA, CIIOCOOBI
TIOCTPOEHHSI U KOHCTPYKLIMH aKyCTOOITTHYECKIX
OCYILIECTBIIEHHS MOYIISLIMH
MORYIISITOpoB. (DH3HYECKH e OCHOBBI ITOCTPOCHHUS
OINTHYECKOTO HATYUCHHS B .
aKyCTOOITTHYECKHX IIEPEKITFOYATENEH OITTHUECKIX
OITORJIEKTPOHHKE.
CHTHIOB. MarHuToonTHyeckue 3pGekTsl 1
TIPHHIUITBI ITOCT POEHU S MOJYIISITOPOB U
TIepeKroyaTeieii CBeTa.

.|MarepHaIsl IoAIoXeK Marepuaiisl, HCITONIb3yeMBIe IS IIOATIOKEK OtBeTH Ha
HHTET paJIbHO- OIITHYECKUX |[HHTETPAIbHO-ONTHYECKHX CXeM. ' HOPHIHBIN H  |KOHTPOIbHEIE
CXEM. MOHOJIMTHBIH ITOAX0J. KpHcTamioXuMiuyeckoe |BOIIPOCEH H
TexHonorus OITHCaHHE CTPOEHHS CTEKON. BO3ZMOXKHOCTH 3a{aHH L
HM3rOTOBJIEHHS HCITONIb30BAHMS CTEKOII B KauecTBe MOJUIokeK  |Harmicamme
HHTErPAIIBHO-ONITHYECKHX |OIITHYECKIX HHTEIPaIbHBIX cXeM. Huobar u pedepara.




BOIHOBOZHBIX  CTPYKTYP|HHTEIPAIbHOH OITHKE H ONTOIEKT POHHKE.
Ha TTOBEPXHOCTH| T €XHOMOTHA H3TOTOBJIEHH A IUTaHapHBIX
TIOATIOKEK. HHTEIPAJIBHO-OIITHYECKHX ~ BOIHOBOLOB  Ha
TIOBEPXHOCTH ITOJIOKKH.
1( Merozs H3TOTOBTIEHHS IUTaHapHBIX | OTBETH Ha
HHTEIPaJIbHO-OIITHYECKHX BOMHOBOZOB B ITOM-|KOHTPOIbHbBIE
Meronel H3rOTOBIEHHS  |TIOMKKaX. BOIIPOCEI H
HHTETPAIbHO-ONTHYeCKHX ((DH3HIeCKHe OCHOBBI H3TOTOBIIEHH S OITTHYeCKIX |3aaHH L.
BOJTHOBOJIOB H BOJTHOBOJIOB METOJIOM TBEPAOTEIBHOM
BOTHOBOZHBIX CTPYKTYP B |IHG(DY3HH.
TIOITTOXKEKAX. QH3HYECKHE OCHOBBI H3TOTOBIIEHH S OIITHYECKHX
BOIIHOBOZOB METOAOM HOHHOI'O OOMEHA.
11 H3rorornenne HHTErPambHO-ONTHYECKHX|OTBETEL Ha
) EER—. 5IIEMEHTOB MEeTOJ[OM 3IIeKTPOCTHMYIHPOBAHHOH |KOHTPOIbHbIE
MHIPALMH  HOHOB.  DH3HYECKHE  OCHOBBI|{BOIIPOCHI H
HHTET PAIIBHO- ONITHYECKHX
CO3J1aHM A BOJIHOBOJOB METOJIOM |3alaHH .
HICMEHTOB METOROM JIIEKTPOCTHMY/IMPOBAHHOH MHIPAllMH  HOHOB.
3IIEKTPOCTHMYIITHPOBAHH O
MUTPAIGAH HOHOE. Hurerpambnbie MHKPOIIMH3BL  H  MATPHILI
MHKPOIIHH3, HX CBOICTEA, MEeTOIBI
H3COTOBJIEHHUS M [IPUMEHEHHE.
2.3.2 3aHATHA CeMHHAPCKOr0 THIA.
Mopma
No| HanmenoBanue pa3fena | TemaTHKa ITPaKTHYECKHX 3aHSTHH (CEMHHAPOB) TEKYIIIETO
KOHTPOIS
1 2 3 4
1.|Du3HyecKiie OCHOBEL U BHIBI KBAHTOBEIX MEPEXOIOB. AHKeTHpOBaHHE,
0c0oOeHHOCTH KBaHTORHIX |Koa(dHimeHTs SHHIITEHHA. orIpoc,
TPHOOPOB WuBepcHast HaceIIEHHOCTE. IIPaKTHYECKHE
HiuprHa CTieKTpalbHON JTHHHH. 3a/laHH I
Bzanmoaeicteue OeryIux BOIH ¢ aKTHBHOH
Cpeo.
3axoH byrepa.
YcnoBus YCHIEHHS U TeHepalMy KoneOaH i B
KBaHTOBBIX CHCTEMaX.
ManyyarensHas peKOMOHHALIHUA T1ap 3IIEKTPOH-
IBIPKA B CBETOMHOAX.
3aTyxaHHe IIFOMHHECIIEHI[HH.
BesbrsnyyaTensHasa peKoMOHHAIUS B 00BEME
MaTepHaa.
KoHKypeHIMS Mex Ty H3TydaTelbHOH H
6e3bI3IIyyareIbHOH peKOMOHHALIHEH.
2.|0Omruyeckue pezoHaTopsl |OnTHueckue pe3oHaTopsl (OP). AHKEeTHpOBaHHE,
H CENEKIHS MO CTPYKTYPBI 2IEKTPHYECKIX ITONIEH. orpoc,
Cxemer OP. IIpaKTHYeCKHe
Pesonarops! Triia Gadpu-Ilepo. 3alaHHs
[T1OTHOCTH ONTHYECKHX MOJ B OZHOMEPHOM
Pe3oHaTopE.
['ayCcCOBBI IMyYKH.
[eoMeTpo-ONTHYECKOE PacCMOTPEHHE
YCTOMYMBEIX PE30OHATOPOB H HEYCTOMYMBBIX




PE30HATOPOB.
HHTerpanbHoe ypaBHEHHE OTKPHITOrO
Pe3oHaTOopa.

CeNeKIHs IPOAOIBHEIX H ITOMEPEYHEIX MOJI.

MetoaHKa IOITyYeHH sl KOr€PEHTHOIO H3Ty4eHH
B HK-gmamazoHe mMerogaMM — HeJIMHEHHOH
OINTHKH Ha PErYILIPHBIX JOMEHHBIX CTPYKTYpPaXx.
[TapaMmeTpHYecKHe BO3EHCTBHAL
Camo(oKyCHPOBKa.

MHorodoToHHbIE 3((EKTHL.

.| o1l 11 pexaMel paboThl | TeopeTHYecKiie OCHOBEL. AHKeTHpOBaHIe,
11a3€POB Tpéx- 1 YeTHIPEXYPOBHEBBIE JTa3ePHhI. QIIpoc,
HemiHelHOCTE T1a3epoB. [IPaKTHYECKHE
OrnriManbHast oOpaTHasl CBSI3b. 3aJaHH I
XapaKTEepPHCTHKH M ITapaMeTpPhI.
KorepeHTHBIE H HEKOTE€PEHTHBIE H3TyYaTelH.
HMITYIIBECHEIE PeKHMEIL.
CHHXPOHH3ALMA MOJ.
Moayrsimsi JoOpOTHOCTH.
.|OcHOBEI HEMHEHHOH Paccesmue Pemnes, KOMOHHAIMOHHOE, | AHKETHpPOBaHHE,
BEIHYKICHHOE. orpoc,
OITTHIH COIHMTOHBL H NEPCIIEKTHBBI HX HCIIOIIb30BaHU .  |[[PAKTHYECKHE

3aJaHH A

OHU3HYECKHE OCHOBBEI H IIPHHIMII JeHCcTBHA  |OTBETEHL Ha
HHOKEKITHOHHBIX HCTOYHHKOB CBETA.  |KOHTPOJIBHEIE
®H3"‘Ie°meu°°H°BH H  TpeGopanus K MaTepHanaM VI |BOIPOCHI H

TIPHHITHIT IEHCTBHA CBETOM3IYYAONMX JHOMOB. CIEKTPaIbHBIE  [3a[aHFLST;
MOITYITPOBOAHHKOBBIX XApaKTEPHCTHKH, KOHCTPYKLHH H  |KOHTPOIBHEIE
CBETORATYHAIITHX JHArpaMMbl HarpaBiieHHocTH CH ]I, paboTHI;
monos (CHT). PaKTHYECKHE

3aJIaHHST;
TECTHPOBAHHE.

. [TpuHiM paBoThl, YCIOBHE MHBEPCHOHHOM  |OTBETHI Ha
OH3HYECKHE OCHOBI HACEIIEHHOCTH, KOA(P(HUIMEHT YCHIEHHS, |KOHTPOJIbHBIE
pasoTHI KBaHTOBast S(EKTHBHOCTh, K.ITJ., BarT-  |BOIPOCHI H
TTOJTYITPOBOJTHHK OBBIX amriepHad xapakrepuctuka. POC u PBO-  |3amanHms;
nasepHbIX MOA0B (JI/D).  |ipaseprr. [IpuMeHeHNe Ta3epoB B IPHHTEPAX — |[KOHTPOIbHBIE
OGmacT MPHMEHEHHA W ONTHYECKMX  JHCKaX. Jlazepel B [paGOTHI;
TOITYIPOBOHHKOBBIX MeTUIIMHCK Ot " JIHATHOCTHYECKOH  [IPaKTHYECKHE
TASEPOR. armapaType. 3a[AHHT;

TECTHPOBAHHE.
OuznyecKue OCHOBHI paboTHI @I1.|OTtBeTH Ha
DOTOMPHEMHHKIH, Knaccugmxarmss ~ QOTOHHBIX ~ JeTeKTOPOB.[KOHTPOJIbHbIE
TIPHHI[IT PaGOThI @oropesucToprl. DoTORHOMBI. BombTaMIIepHbIe BOIPOCH H
() OTOIIPHEMHIKOB. XapaKTePHCTHKH @II. CrieKTpanbHble |[3alaHH s,
KiraccHHKars XapaKTePHCTHKN (pOTOMPHEMHHKOB. [KOHTPOTEHEIE
(hOTOIPHEMHIKOB, DOTOBOIbTAHYECKHE TIPHEMHHKH H|pabOTHI;

HCTIOb3YEMBIX B npeo0pa3oBaTell  CONMHEYHOH 3HEPrHH. Pin-|[TpakTHYECKHE
OITOBIEKTPOHHKE. dorommonsl. JlapuHHbIE GOTOTHOMABI. [TPHHIHII|3a{aHHS;

nefcTBIA H yerpoicrBo (oto-T13C. TECTHPOBAHHE.

.|OIITPOHEI, HX OCHOBBI MOJIYIISIMH OITHYECKHX CHIHANOB, OTBETH Ha
KiIacCH(HKAI, CBOHCTBA |pH3HYECKHE  OCHOBBL  3JIEKTPOONTHYECKOrO|KOHTPOIbHBIE




1 00acTH NMpuMeHeHNI.  |[9¢deKTa. DIeKTPOONTHYECKHE MOAYISTOPEI H|BOIIPOCHI u
TIEPEKITFOYaTEH CHTHAJIOB. BEITIOHEHHE |30 1aHILS;
MaTeMATHYECKHMX  OMepaliii ¢  IIOMOIIBIO|/KOHTPOIbHbIE
MOZYTISTOPOB ONTHYECKIX CHIHAJIOB. PaGoOTHI;
MIPaKTHYECKIHE
3aIaHHIST,
TECTHPOBAHHE.
9. OCHOBBl MORY/ISIHH OITHYECKHX CHTHAJIOB, OTBETHI Ha
(H3MYECKHE  OCHOBBI  3JIEKTPOONTHYECKOrO|KOHTPOIbHBIE
DHsITECiIe OCHOBEI sdpdexra. DIEKTPOONTHIECKHE MOIYISTOPHI H[BOMPOCHI "
MOTYIIAITHH CBETA, CTIOCOGHI MepeKIIoYaTeld  CHTHAJIOB. BHIMOTHEHHE |3aJTaHHU S,
OCYIIECTBIICHIA MOTYTFILIMH InaTeMaTHYECKHX — ONEPAliii € TTOMOINBIO|KOHTPOIbHBIE
OITTHYECKOI'O M3ITYYCHHA B IMOAYIIATOPOB ONTHYECKHX CHIHAIOB. paboTHI;
OITTOTIEKTPOHHIKE. MPaKTHYECKHE
3aJIaHHIS,
TECTHPOBAHHE.
1( OHU3HYECKHE OCHOBBI M3rOTOBJIEHHS onTHYecKHX |l loaroroska

HHTerpaibHO-ONTHYECKHE

BOJIHOBO/bBI

H

BOIIHOBOJIOB METOAOM TBepIIOTEIIBHOﬁ
}IHQ)Q)}BHH. QOHU3HYECKHE OCHOBBI M3TOTOBIIEHHU S
OIMTHYCCKMX BOJIHOBOJOB METOAOM HOHHOI'O

JIOKIIaJ{OB H
BBICTyIUIEHHE TIO
TEME

BOJIHOBOJIHBIE CTPYKTYPHI|0OOMEHa. H3Y4aeMOro
Ha MTOBepPXHOCTH | VIMIUTaHTal[HsT HOHOB, YMEHbIIEHHE |pa3ziena.
MTOUTOXKEK. KOHI[EHTPAILIMH HOCHTETIEH 3MEeKTPHYECKOrO TOKa
B TIONYIPOBOJHHUKAX, BOTHOBOJBI, ITOITy4yaeMbIe
SIIEKTPOONTHYECKHM (D HEKTOM.
2.3.3 JIabopaTopHbIe 3aHATHSL
®opma
No HammveHoBaHMe 1abopaTOPHBIX PaboT TEKYIIEro
KOHTPOJISI
| 3 4
1. |MccnenoBanue KOH(OKATEHOrO M MOITYKOH() OKaTbHOT O Pe30HATOPA. Otuér 1o
BBITTOITHEHHON
pabore
2. |HccnemoBaHne HMITYIILCHOTO PeXXHMa JIa3zepa Otuér 1o
BBITTOTTHEHHON
pabore
3. |MccnenoBaHne HEMPEPBIBHOTO PeXXHUMa JIazepa Otuér 1o
BBITTOITHEHHOH
pabore
4. |M3zyuyeHue pexuma MOAYIISIUH JOOPOTHOCTH JIa3epa Oryér 1o
BBITIOTTHEHHOH
pabore
5. |HUccrnenoBanue — TeMmIlepaTypHOH  3aBHCHMOCTH  JUIMHBI  BOIHBI|OTYET I10
TTOTTYTIPOBOHHUKOBOI'O H3TY4aTes BBIITOTHEHHO#
pabore
6. |HUccnenoBanue XapaKTEPHCTHK ITOTYIIPOBOIHHKOBBIX H3ITydaTenei. Otuér 1o
BBITTOTTHEHHOH

pabore, OTBETH
Ha KOHTPOIIbHEIE




BOITPOCHI H
3aIaHHI

QorosIeKTpHYecKe TTPeodpasoBaTelI.

OruéT 110
BBITTOTHEHHOI
padore, OTBETEL
Ha KOHTPOIIbHEIE
BOIPOCHL H
3aJaHHI

DIIEeKTPOONTHYECKHE MOIYIIATOPEI.

Otyér 110
BBITIOITHEHHOI
pabore, OTBETH
Ha KOHTPOIIEHBIE
BOITPOCEL H
3ajaHHs

3amura nadopaTopHoH padorsl (JIP), Bemionnenue Kypcosoro Ipoekra (KII), xypcosoi
paboter (KP), pacuerHo-rpaduueckoro 3amanus (PI'3), narmcamme pedepara (P), scce (D),
Ko/U1oKBHYM (K), Tectuposanue (T) M T. 1.

2.3.4 Il pamepHan TeMaTHKA KYPCOBBIX PadoT (IPOEKTOB)
KypcoBbie paGoThI He 3aTUTaHHPOBAHHI.

2.4 IlepeveHb y4eOHO-MeTOJHIECKOT0 obDecnedeHHs /15l CAMOCTOAT e/IbHOM PadoThI
00y YAIOIHXCH 110 JHCHHIIHHEE (MO/XYJTI0)

Bup CPC

[Tepeuens y4yeOHO-METOAMYECKOrO OOECIIEUEHH S JTHCIIMITITHHEBI
IO BRITIOITHEHHIO CAMOCTOSTENBHON PaboThI

2

3

[Ipopaborka yueGHOro
(TEOPETHUECKOT0)
MaTepHana

Famyuxkuit B.B. ONrosnekTpoHHBIE M KBAHTOBEIE ITPHOOPH B
TEIeKOMMYHHKAI[HOHHBIX CHCTEMAaX : IMPaKTHUKyM / ['alTylixuii,
Banmepmii Bukropoeuu, CrporaHoBa, EmneHa BamnepberHa,
Axosenko, Hwuxomait Anjgpeeswu ; B. B. Tlamyixmii, E. B.
CrporanoBa, H. A. SIxosenko ; M-Bo oGpazoBanms U HaykH Poc.
Denepanyu, Kybanckuit toc. yH-T. - KpacHomap : [KyGanckwmit
rocyflapcTBeHHbIH yHHuBepcurer], 2013. - 135 c¢. : w1 -
ButGimorp.: ¢. 134. - ISBN 9785820909948.

Wrunarop A.H. Onrtosnexrtponuka u HaHodoronmka. — CIIG.:
Jlans, 2011. — e.lanbook.com/books/element.php?pll_id=684
Camex B., Teiix M. Onruka u Qoronnka. [IpHHIIMITEI H
npuMeHeHud / b. Canex, M. Teix. — M.: Uuremnekrt, 2012, - T.2.
— 784 c.

IToxroToBKa X
MPAKTHYECKUM 3aHATHAM

lamymxuit B.B. OnNTo2leKTpOHHBIE M KBaHTOBBIE ITPHOOPHL B
TETEKOMMYHHKAI[HOHHBIX CHCTeMaX : IpakTHKyM / [amyrLii,
Bamepuit Buxropoenu, CrporaHora, Emena BamepberHa,
SxoBenko, Hukomait Angpeesmu ; B. B. Tamyuxmii, E. B.
Crporanoea, H. A. SIkoreHko ; M-Bo oGpasoBanus H HaykH Poc.
®eneparyy, KydaHckuii roc. yH-T. - KpacHomap : [KyGaHckwit
rocyqapcTBeHHBIN yHHBepeurer]|, 2013. - 135 c¢. : wL -
Butbmiorp.: ¢. 134. - ISBN 9785820909948.




Urnator A.H. Onrosnexrpormka M HaHodoroHmka. — CIIG.:
Jlaus, 2011. — e.lanbook.com/books/element.php?pll_id=684

Canex B, Teiix M. Omruka u ¢oToHmKa. [IpHHIMIIEL H
npumMeHerns / b. Canex, M. Tefix. — M.: Uxremnekt, 2012. - T.2.

— 784 c.
3 [ToxroToBka Famyuxmit B.B. OnrosnekTpoHHBIE M KBaHTOBBIE ITPHOOpPH B
BBITOTHEHHIO TETEKOMMYHHKAI[HOHHBIX CHCTeMAaxX : IPAaKTHKYM / [amyLkuii,

nmabopaTopHbIX paGor |Bamepmit BukropoBmu, Crporanoea, EmeHa BamepberHa,
AxoseHko, Hwukomait Anjgpeeswu ; B. B. lamyuxwmii, E. B.
Crporanoea, H. A. SIkoBeHko ; M-Bo o6pa3zoBaHis H HayKH Poc.
Denepauyy, KybaHckuit roc. yH-T. - KpacHomap : [KyOaHckwit
rocylapcrBeHHblH yHuBepcurer], 2013. - 135 c¢. @ w1 -
BuGmiorp.: c. 134. - ISBN 9785820909948.

Wrunatop A.H. OnrosnekTpoHHKa H HaHO(pOTOHHKa. — CIIO.:
Jlanb, 2011. — e.lanbook.com/books/element.php?pl1_id=684
Canex B., Teiix M. Omruka u ¢oToHmKa. [IpHHIIMITEI H
npumeHeHus / b. Canex, M. Teiix. — M.: Untennekt, 2012. — T.2.
— 784 c.

YueGHO-METOIHYECKHE MaTepPHalkl AT CaMOCTOSTENEHOH paboThl OOYYarOIMXCS H3
YHCITa HHBAIH/IOB M JIHI[ C OTPAHHYEHHEIMA BO3MOKHOCTSMH 30poBhs (OB3) mpepocTarIstoTes
B (JOopMax, amaliTHPOBAaHHBIX K OIPAHHYEHHSIM HX 3I0POBBS H BOCITPHATHS HH(OPMAIIHH:

JI7TsT ITHOT ¢ HapyIIEHHSIMH 3PEHHS:

— B TIEYaTHO# (hopMe YBETHIEHHBIM MIPH(TOM,

— B (hopMe BIIEKTPOHHOTO IOKYMEHTa,

JUJTSI ITHIT ¢ HApYIIEHHSIMH CITyXa:

— B ITe4aTHOH (hopMe,

— B (hOopMe BIIEKTPOHHOTO JIOKyMeHTA.

JUTIsT ITHIT ¢ HapyIIeHHSIMH OITOPHO-IBHTaTETRHOTO armapaTa:

— B IIeYaTHO# (hopme,

— B (pOpME BIEKTPOHHOTO JOKYMEHTa.

JIaHHEIH TIepeueHh MOXeT OBITh KOHKPETH3HPOBAH B 3aBHCHMOCTH OT KOHTHHTEHTa
00YYarOIHXCS.

3. ObpasoBaTeJibHbIE TEXHOJIOTHM.

Jng npoBeieHN s TEKIHOHHBIX M MPAKTHYECKUX 3aHATHH HCIIONL3YIOTCS MYJIbTHMEHITHEIE
CPEACTBAa  BOCIIPOM3BEAECHHS  AaKTHBHOIO  COHEPKHMOTO  (KOMITBIOTEPHI, ITPOEKTOPHI,
HHTEPAaKTUBHBIE  TIpe3eHTAllMH,  TPEHHPOBOYHBIE  TECTHI,  MOJEIHMPOBaHHE  PabOTHI
OITTORNIEKTPOHHBIX ~ YCTPOMCTB), IIO3BOJLIIOIIME BOCIPHHHMATh OCOOEHHOCTH H3y4aeMOH
podeCCHH.

Cemectp Buj zaHaTusa O6pasoBaTelIbHBIE TEXHOIOTHA KomyectBo
JacoB
Jlexamu HHTepaKTHBHAS TEKLHS ¢ MYyITbTHMETHITHOM 12
A B CHCTEMOIA.

[TpakTHyeckue WHauBHAYATEHOE BRITOIHEHHE 24
paboTsl TIPAKTHYECKIX 3aJaHHI.
JIaGoparopHsie WHIUBHAYATBHOE BRITOIHEHHE 36
3aHSITHS 71a00paTOPHBIX 3a{aHHH.

Hmoco: 72




IIJ'UI JIHI] ¢ OIrpaHHYCHHBIMII BO3MOXXHOCTAMIL 3O0POBBRA IMPEAYCMOTPEHA OpPIraHM3alllid
KOHCYJILT&III/Iﬁ C HCIIOIIb30BaHIIEM BHCKIPOHHOfI IIOYTHI.

4. OueHounble cCpeAcTBa JJIA TEKYLUIEro KOHTPOJIS YCNeBaeMOCTH H NPOMeKYT OUHOi
aTTecT alHH.

4.1 ®onja oNeHOYHbIX CPEACTB JIsl NPOBeJeHHA TEeKYIero KOHTPOJIsL

OnepaTHBHBIH KOHTPOIIb OCYILECTBIACTCS ITYTEM ITPOBEAEHHS KOMIbIOTEPHBIX OIPOCOB
CTYACHTOB II0 OKOHYAHHH M3Y4YeHHS TeM Yy4YeOHOH MJHCIIIUIMHBEL. [IpH IpoBeaeHIm
OIEPATHBHOI'O KOHTPOJIS MOT'YT HCITONB30BaThCA KOHTPOIBHBIE BOIPOCH K pa3zenam:

Pazpen 1.

[IpuBemuTe NMpHMEpPEl H OOOCHYHTe TPeOOBAaHHMSA K OCHOBHBIM ITPHOOpaM H CHCTEMaM
OITTHYECKOH CBSI3H.

BriBeaure cooTHoOmeHHS mIs Ko3(pQHIMeHTOB DHHINTeHHA CIOHTAHHBIX H BBI-
HYKICHHBIX TIEPEXOJIOB.

BriBestuTe cooTHOIIEHHe JuIs (opm-(pakropa JHMHHH: i ['ayccoBod H mig Jlo-
PEHLIEBOH. YKaXHTe IIPUMEPHL, KOI/1a JTHHHS H3ITYUEHHS OITHCHIBAETCS HMH.

PaccunTalite paBHOBECHYIO HACEIEHHOCTD VLS IBYXYPOBHEBOH CHCTEMSBI ITPH KOMHATHOH
TEMIIEpaType, B ClIy4ae OAMHAKOBOH M PaxjIMYHOH KpaTHOCTH BBIPOXIEHHSI YPOBHEH,
Pa3IeNIEHHBIX SHEpreTHUecKUMH 3a30pamH 10, 1 3B.

BrIBeHTE YCHIIEHHS H TeHepalMH KolleGaHHi B KBAHTOBBEIX CHCTEMaX.

Mo3®H0 1 cO3/1aTh KBAaHTOBEI YCHIIHTEID B IBYXYPOBHEBOH cHcTeMe?

Brisenute GopMymTy AT ceYeHHS ITOTTIOIEHHA.

Pasnen 2.

PasbsgcHUTE, 4eM BBI3BAH TepeXojl K Pe30HaTOpaM OTKPHITOrO THIIA B clIy4yae KoneGaHuH
OITHYECKHX YacTOT.

BrIBeiHTE YCTIOBHE UL YCTOHYMBOIO PE30HATOPA H HEYCTOHYHBOIO.

PasmpsicHUTE TIpeHMyIecTBa HMX HCIIONB30BaHMS. BrlpaxkeHwe I EMKOCTHOIO
COITPOTHUBIIEHH .

[Ipoanamusupyiite paclipefelieHHE 3HEPIUH SIIEKTPOMAarHHTHOIO IO B PEe30HAaTOpe B
crryyae MPOAONBHON U ITOTIEPEYHOH MOJIBL.

PasbsicHUTE, YEM OIPeJeIAeTCs PACXOAHMOCTD JIa3ePHOro IIy4Ka B PE30HATOPE.

Paznen 3.

PacckakuTe 4YTO TaKoe TIONOXKHTENbHAsS H OTpUlaTenbHas obpaTHas CcBA3b. HXx
MTPEUMMYINECTBA H CTTy4YaH, KOTa OHU TIPHMEHSIOTCS.

BriBeiuTe yemoBHA I GamaHca aMIUTMTYZ H3TyUYeHHS B ONTHYECKOM reHepaTope. Kax
OHO 3aBHCHT OT THIIa Pe30HATOPa: ITPOXOJHOr0 H OTpakaTellbHOTO?

BriBeguTe VycrmoBHe pe3oHaHca 19 (a3, UTO IMPOMCXOAHT, €CIH HHBEPTHPYeMas
PE3OHAHCHAS JIMHHS IIIHPe PAcCTOSHUS MeX Y COCETHHMH Pe30HaHCAMH?

Bo ckombko pa3 KBaHTOBas MOIIHOCTh BXOAHBIX IMYMOB KBaHTOBOI'O YCHITMTENS Ha
OCHOBE TPEXYPOBHEROI CXeMBI ITPEBBIMIAET 3Ty BEIMYMHY B CITyYae YeThIPEXYPOBHEBOH CXeMBI
IIPHU BCEX TPOUMX PABHBIX YCIIOBHIX?

BriBegHTe BBIpaXKEHHE JUISI OrHMOAroINell HHTEHCHBHOCTH HM3IIYYEHHS B CIIydae
CHHXPOHH3ALIMH HECKOIBKHUX MOJ OAMHAKOBOH HHTEHCHBHOCTH.

Paznen 4.

PaspsicHure, uem OyIeT oIpefendarbess BHOOP JIa3epHOrO YCHIMTENIS AN 3agaqyd
3HAUNUTEIBHOIO COKPAIUEHH A JIHTETIbHOCTH HMITYTIbCa H3TyYeHHS.

BrIBeHTe BEIpaKeHHe IS KBa3H- CHHXPOHH3MA Ha PErYIISPHBIX JOMEHHEIX CTPYKT ypax.

[lepeuricrmte TpeOoBaHMSA, TPEXBSABIIEMbIE K IONYIIPOBOIHHKOBBIM HCTOYHHKAM
H3TYYEHHS B TeTEKOMMYHHKAIH X,



PaspsacHure, uyeM OOBSCHSAETCS HEOOXOXMMOCTD TIDHMEHEHH S ITOIIYIIPOBOAHMKO-BBEIX

CTPYKTYP C KBaHTOBBIMH SIMaMIH.

CHUJI?

[TepeyrcuTe OCHOBHBIE XapPaKTEPHCTHKH CBETOM3TYYAIOIIHMX JHOLOB
Kaxrv oGpazoM m3MeHeHHe pabouedl TemriepaTypsl OYAET BIMATh Ha XapaKTepPHCTHKH

PaspsacHure TEPMHH «3KBHBaJICHTHAs MOIITHOCTBb TEMHOBEBIX IIyMOB» H

«OOHAPYKHUTETbHAsI CITOCOOHOCTh» (POTOIMPHEMHHKA.

1.

Kax oHM B3aHMOCBSI3aHBI?

[ITkama  5IEKTPOMAarHWTHBIX  KonmeOaHmiti M o0lacTe B HEH,  KOTODPYIO

HCTIONB3YET ONMTO3IEKTPOHHKA.
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. OnekTpoHBI U (POTOHBI KaK HOCUTEN HH(POPMAIHH.

[TpHHIMITEI OIITO3IEKTPOHHOT'O IMPe00pa3OBaHM L.

Kimaccuukaigiss HCTOUHHKOB CBETa M TPeOOBAHMS K HUM B OITO3JIEKTPOHHKE .
OH3HYECKHE OCHOBBI M IIPHHIMIT J€HCTBU S HHKEKIIHOHHBIX HCTOYHHKOB CBETA..
KOHCTpyKIIMH THITIOBBIX CBETOM3IyYaronmx auoxos (CU]I).

KosddurmeHT HHXEKIIHH H €r0 CBS3b C XapaKTEPHCTHKAMH MAaTE€PHAIIOB, BXOJSIIHX B
CTPYKTYpPY p-n-niepexonza CHU/I.

CrniekTparnbHble XapakTepucTHKH CHJT.

Bonbramrepnsie xapakrepuctuku CHJI. TemmieparypHbie 3aBUucHMOCTH H3TydyeHHss CHU/I.
Koncrpykimu CHU]J] 1 Mx [uarpaMMbl HalTpaBIEHHOCTH.

[Tprmenenne CHUJ] B yerpolicTBax oToOpakeHHsI 3HaKO-OYKBEeHHOH HH(OpPMAIHH.

. CBETOIHMOIHbIE MOTYIIH TSI paOOThI C BOIIOKOHHO-ONITHYECKUMHU JTMHUSIMH CBSI3H.
. YCIIOBHSI TeHepalMu J1a3epHbIM JuofoM (JIZ[) KOTrepeHTHOrO H3IIYYeHHS, YCIOBHE

MHBEPCHOHHOH HACEIIEHHOCTH.

Koo drment ycwieHns u ero cBssb ¢ mapamerpamu JIJ1.

KBanroBas 3¢(peKTHBHOCTS M K.I1.J. JTa3epa.

BarT-amMriepHast XapaKTepUCTHKA M €€ OIHCAaHHE.

XapakTtepucTHKH pezoHaTopa ®abpu-Ilepo.

[IpuMeHeHHe Ta3epoB B NPHHTEpPAX M ONTHYECKUX JMCKaX. Jlasepsl B MeJMIIMHCKOH
JUarHOCTHYECKOH armaparype.

. Ousnyeckre OCHOBHI pabotsl (hororprHeMHHKOB (DIT).

. Kmaccudukarmst GoToHHBIX 1eTEKTOPOB.

. @oropesuctopsl (OP).

. @orouoast (D]I).

. BonprammiepHsie XapakTepucTHKH OP.

. @oroBonbTaHYECKHE IIPHEMHHKH H IIpe00pa30BaTelIi COITHEYHOHN 3HEPIUH.

. THIIOBBIE CTPYKTYPHI OICTPOAEHCTBYIOIUX pin (GOTOTHOIOB.

. CrieKTpabHble XapaKTEPUCTHKH (POTOITPHEMHHKOB.

. puxipmn  gedictBust U yerpoiictBo  MOTO-TI3C. Onruyeckue cpefabl. OIeMEHTH

BOJIOKOHHOHM M HHTETPAIbHON OITTHKH.

. OU3HYECKHE OCHOBEI TIPOXOXACHU A U3ITYUEHHSA YEPE3 BOJIOKOHHBIH CBETOBO/I.
. Turmr u KOHCTPYKIIHH CBETOBOJIOB, XaPAKTEPHCTHKH HX ITOTEPH, BXOJHASA W YHCIIOBAS

areprypa.
[TpoxXokieHHe M3ITYYeHHS Yepe3 CBETOBOIBI C I'PATHEHTHBRIMH ITPOQIISMH IOKa3aTels

TIPETIOMIIEHH.
CBeTOIPOITyCKaHHE TIPSIMOTO CBETOBOJ[A C ITPSIMBIMH TOPL{AMH.

[lepemaya HeperymsapHOH M perynspHOH HHGOpPMALMH Yepe3 JXTYTHL CBETOBOIOB.
DOreMeHTHl KOHCTPYKIHI BOIIOKOHHO-OIITHYECKOI'0 KaGerIs.

OCHOBHBIE METOIBI HM3TOTOBIIEHHS EIMHHYHBIX CBETOBOJOB M JXTYTOB CBETOBOJOB.
[TpumeHerne cBeToBo0B B BOJIC, MeayiinHe H 06paboTKe HHOPMALIH.
WHrerpanbHas ONnTHKa (YHKIIHMOHATIBHbIE M IIPHKIIATHbIE aCTIEKTHL.



33.
. OCOGeHHOCTD PacCIIPOCTPaHEHIA H3ITYUCHIS B JHIJIEKTPHIECKOM MHKPOBOITHOBOIE.
35.
36.
37.

38.

39.
. BeIImorHeHHe MaTeMaTHYe CKIX OIEPALIMH ¢ IIOMOLIBIO MOAYIIATOPOB ONTHYECKHX CHIHAIIOB.
41.
42.
43.

THIEI AHINEKTPHYECKNX MHKPOBOITHOBOAOB.

OJeMeHTapHBIH OITPOH KaK CTPYKTYPHBIH 37IEMEHT MHKPO- H OITTO3IEKTPOHHKH.
CxeMHBIe KOH(QUTYpAIHH 3TIEMEHTaPHBIX OINTPOHOB.

ONnTpoH ¢ IpsSMOI ONTHYECKOH CBS3pIO. [IpHMeHEHHEe ONTPOHOB B IM(QPOBBIX H
AHAJIOTOBBIX CXeMaX, YCTpPOHCTBaX KOMMYTal[MH, AenmdpaTropax, Ipeobpa3oBaTersx
KOJIOB.

OCHOBBI MOZYILSIIMHM OITHYECKHX CHTHAIOB, (DHBHYECKHE OCHOBBI 3NIEKTPOOITTHYECKOTO
s¢dekra.

OIEKTPOOITHYECKHUE MOLYILITOPBI H IEPEKIIFOYATEN N CHTHATIOB.

OH3HYECKHE OCHOBBI TIOCTPOEHHST H KOHCTPYKIHH aKyCTOOITTHYECKIX MOYIISAT OPOB.
OU3HYECKHE OCHOBBI TIOCTPOEHHST aKYCTOONT HUECKHX TEPEKTIOYaTe el ONTHYECKHX CHIHAIOB.
MarnuroonTHyeckue 3Q@(eKThl X MPHHIMITHI TIOCTPOSHHS MOAYIIATOPOB H IepeKTroyaretei
CBETa.

4.2 ®oHJ OLEeHOYHBIX CPEACTB NI NMPOoBeJeHH A POMEKY TOYHOM ATTeCTAMH.
HTOoroBeiii KOHTPOIb OCYINECTBIISIETCS B BHJE 3ayeTa B KOHI[e A ceMmecTpa. Ha 3auere

CTYJIEHTaM IIpeJylaracTcsi OTBETUTh Ha 4 BOIIpOca II0 MarepualiaM y4eOHOM AMCIMIUIMHEL. [lo
HUTOraM OTBETA Ha 3a4€Te IPEIofaBaTellb OLIEHUBAET 3HAHHUS CTYACHTA.

Borpocsl K 3a4éTy IO JUCHMIUIMHE «ONTO3JIEKTPOHHBIE KBAHTOBBIE IPHOOPHI H

YCTPOHCTBa B HH()OKOMMYHHKAI[HOHHBIX CHCTEMAaX M CETSIX», (H3HUKO-TEXHHYECKHH (aKyIIbTeT,
| Kypc MarucTparypsl.

I. OcCHOBHBIE IIPHOOPHI M YCTPOHCTBA CHCTEM OINTHYECKOH CBSIZH.

2. BHIBI KBaHTOBBIX TMEPEXOIOB.

3. HuBepcHast HaCeTIEHHOCTb.

4. [[TupuHa CrIeKTPaTbHON IMHHUH.

5. BzaumopelictBHe Gerymmux 311eKTPOMArHUTHBIX BOITH ¢ aKTUBHOH CPEJIOH.

6. YCI1oBHA YCWIEHHS M TeHepalui KolneOaHH! B KBAHTOBBIX CHCTEMAX.

7. CTpyKTypa 31IeKTPOMarHUTHBIX TI0JIEH ONTHYECKHX Pe30HaTOPOB.

8. OddexT HaChIIEHHS.

9. CrieKTpallbHbIE XapaKTePUCTHKH OIITHYECKUX PE30HATOPOB.

10.  MHOrocrno#Hble M JMIIEKTPHUECKHE TIOKPHITHSI M HMHTepdepeHIMOHHBIE
(M TPBL.

I1. [lepecTpanBaemble pe30HATOPHL.

12.  Cenexuus MPOAOIBHBIX U ITOTIEPEUHBIX MOJ OITTHYECKUX PE30HATOPOB.
13. Pezonatops! Turia ®@adpu-Ilepo.

14. ["ayCCOBBI ITYUKH.

15.  VYcroiuuBbIe Pe30HATOPHI.

16. HeycToiunBEIe pe30HATOPEI.

17.  IIIOTHOCTH ONTHYECKHUX MOJ B OJHOMEPHOM PE30HATOPE.

18.  Teopermueckne OCHOBBI TPEXYPOBHEBBIX J1a3ePOB.

19.  TeoperHueckue OCHOBBI YETHIPEXYPOBHEBBIX JIa3€POB.

20. OnTumManbHast o0paTHas CBSI3b.

21. WmityiiecHBIE PeXXHMBL paGOTEI J1a3ePOB.

22,  XapakTepHCTHKH U ITapaMeTPhl peXHMOB PabOTEHI JIa3ePOB.

23.  AXTHBHAaS M ITaCCHBHASI CHHXPOHH3ALM S MOJ] IIPH H3ITyYEHHH J1a3ePOB.
24, Monynsays 106pOTHOCTH PE30HATOPOB JIa3E€POB.

25.  IlepectpamBaeMsl ITO JUIMHAM BOJIH JIa3epbl. MeTOAbI HX HaKayKH.



26.  TeepmorenbHbIE Ta3ephl. MeTOIBI HX HaKauKH.

WTOroBeli KOHTPOTh OCYINECTBISETCS B BHAE 5K3aMeHa B KOHIe B cemecrpa. Ha

5K3aMeHe CTYIEHTaM IpeajiaracTrcsa OTBETHIb Ha 2 BOIpoca B OHJIETe I10 MarTepHalaM y4yeOHOH
nuciyriHHbL. [To HroraMm orBera Ha SK3aMeHe IIPeItofaBaTelb OLICHHBAeT 3HAHMSI CTYEHTA.
OK3aMeH SBJISIETCS HTOIOM JHCLIMITIHHEI.

BOmpocE! K 5K3aMeHY IO JHCHHIDTHHE «OITO3IEKTPOHHEIE KBAHTOBEIE MPHOOPEL H YCTPOICTBA B
HH()OKOMMYHHKAIIHOHHBIX CHCTEMAX H CEeTSX», (PU3HKO-TEXHHUYeCKHii (akymbTer, 2 Kypc
MarucTpaTypsl.
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27.

28.

29.

30.

31.

OcHOBHBIE TPHOOPHI H YCTPOHCTBA CHCTEM OITHYECKOH CBS3H.

[TupHHa crieKTpaIbHOH JIHHHH.

BzammoseiicTBre OeryIux 3IeKTPOMArHHTHBIX BOJIH ¢ aKTHBHOH CpejloH.
YCII0BHS YCHIIEHHA H I'€HEPALMH KolleOaHHH B KBAHTOBBIX CHCTEMaX.

CTpyKTypa 31IeKTPOMAarHHTHEBIX ITOJIEH OIITHYECKHX PE30HATOPOB.

D¢ dexr HaChIIEHHS.

CrieKTpaIbHbIE XaPaKTEPHCTHKH OIITHYECKHX PE30HATOPOB.

MHorocnoiHble H IU3TeKTPHYECKHE TTOKPRITHS H HHTep(epeHIIHOHHEIE (PIITbTPEL.
[lepecrpanBaeMele Pe30HATOPEL.

. Cenex1msi MpOAOIBHEIX H MOMEPEYHEIX MO OIITHYECKHX Pe30HATOPOB.
. Pesonaropsr Trita ®adpu-Ilepo.

. 'ayccoBBI TTyUKH.

. YCTOHYMBEIE H HEYCTOHYMBEIE PE30HATOPEI.

. Teopernueckne OCHOBHI TPEXYPOBHEBLIX J1a3€POB.

. Teopernueckne OCHOBBI UETHIPEXYPOBHEBHIX JIA3E€POB.

. OnrTuvansHas oOpaTHAS CBSI3b.

. UIMITyTIh CHEIE pesXHMBI PabOTHL JTa3€POB.

. XapaKTepHCTHKH H ITapaMeTPhl PeXKHMOB pabOTHI 1a3ePOB.

. AKTHBHas 1 TTAaCCHBHAs CHHXPOHH3ALMS MOJI TIPH M3IIYYeHHH J1a3ePOB.
. Moaymsims ToGPOTHOCTH PE30HATOPOB T1a3ePOB.

. IlepecrpanBaeMsl 110 JUTHHAM BOIIH Ja3epbl. MeTOAbI HX HaKaYKH.

. TBeprorenpHele mazepbl. MeTobI HX HAKaUKH.

. [TapameTpH4ecKHi reHepaTop KOIePEHTHOIO H3ITYyYeHH L.

. BKP-ycunurens 1 reHeparop.

. CoBpeMeHHas1 OMTORNEKTPOHHKA. ONEKTPOHBI M (POTOHBEI KaK HOCHTETH HH(OPMAIHH.

OOnacTH IIPHMEHEHHH, TIPEHMYITECTBA H OCOOEHHOCTH OITOIEKT POHHKH.

. HpP!H]’.H/D'I paGOTLI CBETOHM3IIYHAIOIMHNX JHOJOB. HpﬁIMOBOHHI:Ie H HEIIPAMO30HHEBIC

MaTepHalkl JUIS OITO3IEKT POHUKH.
[TomyripoBoiHHKOBEIE Ta3eprl. [IpuHIM paGotrsl. IIpofonbHEIE W TIONEPEYHbIE MOJIEL.
YcnoBue o0Opa30BaHMS HMHBEPCHH HacelleHHOCTH. OCHOBHBIE XapaKTePHCTHKH IT/II
Ta3epoB.

30HHas AuarpamMma reTeporepexofoB. [1og6op MoXyIpOBOAHMKOBEIX MaTepHAIOB JUIS
rerepocTpyKIyp. OcoOeHHOCTH paboTH Ia3ePOB Ha ABOMHON IeTEPOCTPYKTYPE.
[TpuHImm paGoTel cBeTOBOJAOB. OCHOBHbIE XapPaKTEPHCTHKH CBETOBOAOB. MeXaHH3M
obpa3oBaHMsd MOJ. MHOIOMOZOBEIE H OJHOMOJIOBEIE CBETOBOABL.  IIpHMeHEeHHS
CBETOBOJIOB.

CryneHuaTele M I'paJHeHTHBIE CBeTOBOAEI. MaTepHanbHas QucliepcHs. BHyTpHMoaIoBas
avcriepeHs. J{HCIIepCHOHHEBIE XapaKTePHCTHKN KBapLIEBEIX CBETOBOJIOB.

Knaccnpuxaims  doronmpueMHHKOB.  [leficTBHe HM3ITydeHMA Ha p/n IEPexof.
BonmpramriepHasi XapakTepHCTHKA IOTYIIPOBOIHUKOBEIX (POTOXHONOB. I'aibBaHIHYECKIHH
H THOJHEIT peXXHMbI paGoThl GoToxHOIA.



32. JlaBHHHEIE H pin-(OTOAMOIEL.

33. [prmipmr paGoTsl GOTORTEKTPHYECKHX ITpeobpasoBarerneif. OCHOBHbIE XapaKTePHCTHKH
KPEeMHHEBBIX COJHEYHBIX Ipeodpa3oBaTerei.

34. AKycToonTHYeCKHI 3 QeKT. AKYCTOONTHYECKHEe MOAYIATOPHL, Je(IeKTopel M HX
TIPHMEHEHHE.

35. DnekrpoonTHyeck it 3¢ ekT. DIeKTPOONTHYECKHE MOAYISTOPEL H HX ITPHMEHEHHE.

36. Brsl hOTOPE3HCTOB H CIIOCOOH MX HaHeceHH . OCHOBHBIE IMTapaMeTPHI (JOTOPE3HCTOB.

37. BoloKOHHBIE pa3BETBHTEIHN ONTHYESCKIX CHIHAIOB.

38. MHTerpanbHO-ONTHYECKHE Pa3BETBHTEIH, THIIbI, KOHCTPYKLIHH.

OlleHOYHBIE CPENCTBA JUIS MHBANHAOB H IHI[ C OrPAaHHYEHHBIMH BO3MOMKHOCTSIMH
3/{OPOBBS BEIOHPAIOTCS ¢ YIETOM HX HHAHBHAYAIBHBIX IICHXO(PH3HYECKHX OCOOEHHOCTEI.

— TIpH HeOOXOJMMOCTH HMHBATHAaM M IHIIAM C OTrPAHHYEHHBIMH BO3MOYHOCTSIMH
3/{OPOBBS TPEOCTARIIAETCS JOMOMHHTELHOE BPeMSI JIIS ITOAT OTOBKH OTBETA Ha 3K3aMEHE;

— IIPH TIPOBEAEHHH TTPOIEAYPHI OlleHHBAHUS PE3yIbTaTOB O0YYEHHS HHBAIHIOB H IIHI[ C
OrpaHHYEHHBIMH BO3MOYKHOCTSIMH 3I0POBBSI ITPEIYCMATPHBAETCS HCIOIb30BaHHE TEXHHYECKHX
CPEACTB, HEOOXOMMBIX HM B CBSI3H C HX HHAMBHIYAJIbHBIMH OCOOSHHOCTSIMH

— IIpH HEOOXOAHMOCTH U1 00YYaIOIMXCS ¢ Or PAHHYEHHBIMH BO3MOKHOCTSIMH 370POBbS
H HHBaIHIOB TIPOIEAYpa OIEHHBAHHS Ppe3VIbTATOBR OOYYEHHS TI0 JHUCIHIUIHHE MOYKET
ITPOBOJIHTHCS B HECKOIIBKO STAITOB.

[Tporiemypa OLEHWBAHUS Pe3yIbTATOB OOYYEeHHS HHBAIMAOB H JIHI[ ¢ OTrPaHHYEHHBEIMH
BO3MOJKHOCTSIMH 3[OPOBBSI TIO JHCIMIUIMHE (MOAYIIO) IIPeJyCMaTPHBAaeT IIPeOCTARICHHE
HHpOPMAIMH B (opMax, aJalTHPOBAHHHIX K OIPAaHHYEHHSM HX 3IOPOBbS H BOCIIPHSTHS
HH(OPMAIIHH:

JIJTsT ITHIT ¢ HApYIIEHHSMH 3PEHHS:

— B Ie4aTHOH (popMe YBETHYEHHBIM IIPH(TOM,

— B (hOpMe BIIEKTPOHHOTO IOKyMEHTA.

JUTTsT TTHIT ¢ HapyIIeHHSIMH CITyXa:

— B TIeYaTHO#H (hopme,

— B (hOpME BIIEKTPOHHOTO TOKYMEHTA.

JUIst THI ¢ HAPYIIEHHSIMH OITOPHO-/TBHTATETRHOTO AITApaTa:

— B Ie4aTHOMH (opme,

— B (hopMe BIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBII TIepedyeHb MOXeT OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHIEHTa
OOYYAIOIIHXCA.

5. IlepevyeHb OCHOBHOH H JONMOJIHHTEJIbHOMH YUe0HOH JHMTepaTypbl, Heo0X0HMOIl
VISl OCBOEHHSA JUCHHILIHHBLI (MO XYJ/If).
5.1 OcHoBHasi MTepaTypa:

1. Tamymxuii B.B. OnTosnekTpoHHBIE M KBAHTOBBIE TIPHOOPH! B TEIIEKOMMYHHUKAIIMOHHBIX
cucreMax : IpakTuky™m / lamyiguii, Bamepwii Buxtopoemu, CrporaHoBa, Enena
Banepresna, Sxoeenko, Huxomait Anapeesud ; B. B. Ianyixwit, E. B. Crporanosa, H.
A. SlxoBeHko ; M-Bo ofpaszoBaHusa M Hayku Poc. Denepaiun, KybaHckuit roc. yH-T. -
Kpacnomap : [KyGaHckuii rocymapcTBeHHBIH yHHBepcurer], 2013. - 135 c. : mi. -
Bubmorp.: c. 134, - ISBN 9785820909948.

2. Camex B., Teiix M. Ontuka u ¢ortonuka. [TpuHumme 1 rmpuMeHerus / B. Canex, M.
Tefix. — M.: Unutemexr, 2012. - T.1,2. — 784 c.

3. HrumaroB A.H. OmrosnekrpoHnka M HaHopoToHuka. — CII6.: Jlams, 2011. -
e.lanbook.com/books/element.php?pl1_id=684

4. HuxuruH B. A. DIeKTpoCcTHMYIMPOBaHHAsS MHI'PALHd HOHOB B HHTEIPAIbHOMN ONTHKE /
B. A. Huxarrve, H. A, SIkoBeHKo. 3-e 1311, noi. — KpacHozap: Ky6aHckuit roc. yH-T, 2013.



5. QusHyecKue TEXHOIOIHH HHTEIpPalbHOH OINTHKH: J1a00paTOpHBIH IpakKTHKYM /B. A.
Huxurtus, H. A. SIkosenko, A. C. Jleuenko KpacHozap, 2013.
J1s1 OCBOEHMSI MU CLIMIUTHHBI HHBATHAAMH M JTHIIAMH ¢ OTPAaHHYEHHBIMH BO3MOJKHOCT SIMH
3OPOBBSI MMEIOTCS M3JaHHA B SIEKTPOHHOM BHJE B 3IEKTPOHHO-OHOMTHOTEYHBIX CHCTEMAaX
«JlaHb» U «IOpaiiT».

5.2 Jlono/HHTe/IbHAS JIATEPATYpa:

3pento O. [TpuHimms! nazepos. - CII6-M.-KpacHozgap: Jlans. 2008. - 720 c.

. Kprokos, [lerp ['eopruesud .Jlazepsl yIbTpaKOPOTKHX HMITY/IBCOB H HX ITIPHMEHEHHS:
[yueGHOe mtocobue]/ Kprokos, Ilerp I'eopruerny; I1. I'. Kprokos . - JlONMTronpyaHbLii :
HUnremnekr, 2012. - 247 c.

3. Mycaes, Ompaap Ceiidaropru ONTO3IEKTPOHHBIE YCTPOHCTBA Ha TTOTYITPOBOHHKOBBIX
n3myyarersix/ / O. C. Mycaes. - M. : Pagno u cBsa3b: [["opstuas muxus-Tenekom|, 2004. -
205 c.

4. Po3sermiep 3. OnTosnekrpoHuka/ / 3. Posenmep, B. Bunrep; nep. ¢ ¢p. mox pex. O. H.
EpmakoBa. - M. : Texnocgepa , 2006. - 588 c.

5. Onrosnexkrponuka. Y. 1: Ou3HYecKHe OCHOBBI IIOTYITPOBOAHHUKOBOH ONTO3EKTPOHHKH.
Korepenrtnas onrosnekrponuka / O. H. Epmakos, A. H. [Tuxtus, IO. IO. IIporacos, C.
A. Tapacos ; mox o6m. pex. U. b. @exgopora. - M. : Snryc-K, 2010. - 699 c.

6. Omnrosnextponuka. Y. 2: Ontponnka / O. H. Epmakos ; A. H. [Tuxtus, IO. O.
[Tporacos, C. A. Tapacos ; mox oom. pex. U. b. ®exopora. - M. : Sxyc-K, 2011. - 611 c.

7. TeépmorembHas poTosnekTpoHuka. Ou3myeckue ocHOBH / A. M. Ounaués, U. H.
TayOxun, M. A. TpuineHkoB - M.: @®usmaTkHura, 2007.

8. Pozenmep O., Bunrep b. Onrosnekrponuka. [lepeBon ¢ ¢ppaHIryzckoro. - M.:
Texnocdepa, 2006.

9. IloprHoB 3. JI. OnTHyeckue KaGellH CBSA3U U ITACCHBHBIE KOMITOHEHTEI BOJIOKOHHO-
onTHyecKux JMHUH cBsiu / O. JI. [loprHOB. - M.: ['opstuast muums - Tenexom, 2007.

10. Konezos JI. A. TeXHOIOrHs M KOHCTPYKIMH MHKPOCXEM, MHKPOITPOI[ECCOPOB H
MHKPOCcOOpoK: YueGHoe ITocoOue. 2-e u3., ucrp. u goit. - CI16.: Jlans, 2008.

11. OnrrosnexTpoHuka. Y. 1: Ou3HUecKHe OCHOBHI MOITYITPOBOAHHKOBOH OMTO3IEKTPOHHKH.
KorepentHas onrosnekrponuka / O.H. Epmakos, A H. [Tuxrun, 10.1O. [Tporacos, C.A.
Tapacos; rox o6mr. pex. U.b. @exgoposa. - M.: Snyc-K, 2010

12. TRépaorembHas poroanekrponnka. Dusnyeckue ocHOBH / A. M. @unaués, U. Y.
Tay6kun, M. A. TpurueHkoB - M.: ®usmarknura, 2007.

13. Pozenmep O., Bunrep b. Ontosnexrponnka. IlepeBon ¢ dpaHiryzckoro. - M.:
Texnocdepa, 2006.

14. T'uruH B. 1. BOTOKOHHO-ONITHYECKHE CHCTEMBI Iepeayn. - M.: Paguo u cBs3b, 2003

15. [loprHoB 3. JI. OnrTHueckue KaOelu CBSI3H U ITACCHBHBIE KOMITOHEHTHI BOIIOKOHHO-
onTHyecKux JMHUH cBsiHU / O. JI. [loprHOB. - M.: ['opsuast ;mmuus - Tenexom, 2007.

16. Konnenos JI. A. TeXHOIOrHSA M KOHCTPYKIMH MHKPOCXEM, MHKPOITPOIIECCOPOB U
MHKpOcOOpoK: YueGHoe TTocobue. 2-e u3Jl., ucrp. u goit. - CI16.: Jlans, 2008.

17. Onrrosnextponuka. U. 2: Onrponuka / O.H. Epmakos; A H. [Tuxrus, 10.10. Ilporacos,
C.A. Tapacos ; mog o6rn. pex. U.B. @exopora. - M.: Sxyc-K, 201 1.
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5.3. Ilepuoguyeckne H3aHUA:

l. XKypHamer @ortonuka, KsanrToBas »srekTpoHHKa, OITHYECKHIT JKypHAI,
ABTOMETPHA.
KypHan «DoToH-3Kcempece» /www.fotonexpress.ru /.
Kypnan «Lightwave Russian Edition» / www.lightwave-russia.com/ .
KypHan «BecTHHK CBSI3H» /Www.vestnik-sviazy.ru /.
http://www.kubsu.ru/University/library/resources/
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6. Ilepeuennb

6. http://www.rubricon.com/.
7. http://window.edu.ru/window

pecypcoB

HHPOPMALMOHHO-Te/IeKOMMY HHKAIHOHH O

«AHTEpHEeT», HEOOXOAUMBIX LISl OCBOCHHA JHCIHILIHHBI (MOXYJIA).
1. http://www.kubsu.ru/University/library/resources/

2. http://www.rubricon.com/.
3. http://window.edu.ru/window.

CceTn

7. MeToan4ieckHe YKa3aHHA IA Oﬁy‘lalOllIﬂXCﬂ nmo OCBOCHHNH JHCIHILIHHBI

(MoayJist).

Ne T " Kon-Bo | ®opma mpecTapmeHns Cpoe

eMa HIIH 3aJaHHe TeKyIlnel paOoTsl BBHITTOTTHEHHS

TEMBI YacoOB | pe3ybTaToB (HezeTH)
Bespi3myuaTenbHas peKOMOHHAIMSI B

| o0péMe  MaTepHaa. Kotﬁcypem[m 8 VY CTHBIH OTBET, )
MEXKIY H3Ty4aTeIbHOH H TEKCTOBBII JJOKYMEHT.
Oe3BI3TyYaTeIbHOH PeKOMOHHAITHEH.

MHorocnolHble H  JHAIIEKTPHYSCKHE 2
TOKPHITHS M HHTep(pepeHIMOHHEIE
(L TPEL. [TepecrpanBaeMele v .

2. PEe30HaTOPHI. YerpoiicTBa JUIST 8 CTHELH. OTBET,
yrpaBineHus (azoit m3myyeHHs. MeTon TEKCTOBBI OKYMEHT
®okca u Jlm.  IlpeobGpazopanue
rayCCOBBIX ITYYKOB JTMH30H.

BernomoraTtenpHOE M3ITyYeHHE HAKauKH. 2
YacTtoTHas CeNeKIH, CETIEKI[HUS

TOHKMMH IIOIVIOTHTEISAMH ITPOAOJIBHBIX

mofi pezoHatopa. CO, Ima3epsl, a30THBIN v, i

3. jlazep ¢ IPOJONBHOH M IIONEpEeYHOH 8 Te‘;;ﬁ:ﬁg;ﬁ;wem

HaKayKOH, BOJOPOIHEBIH nasep,

SKCHMEPHEIE Ta3ephI. OCHOBHEIE

HAaIpaBIeHHI HCITOMb30BAHHS MOIITHBIX

ra30BhIX JTa3epPOB.

OTNTO31eKTPOHHKA, IIPEAMETEI H3YUEHH I v, e 2

4 OITOANEKTPOHUKH, OCHOBEL 10 CTIRE OIRCL,

S —p— TEKCTOBBIH JJOKYMEHT.
OH3HYECKHE OCHOBBI M IIPHHIAIL 2

5 JENCTBHUSA IIOTYIIPOBOJHHKOBEIX 10 TeKCTOBBIH JOKYMEHT.
CBETOM3ITYHaroIuX Juonos (CHJT).

OuzHyecKre OCHOBHL paboTH 2

6 TLOIIYITPOBOAHHKOBBIX JIA3EPHBIX JHOIOB 8 VeTHBIH OTBET,

(JIT). ObmacTH NMpUMeHEHHS TEeKCTOBBIA JJOKYMEHT.
TOTTYTIPOBOHUKOBEIX JIa3€POB.
DOoTOIPHEMHHKH, TIPHHLIMIT paGOTHI 2

7 ¢dorormpuemuuKoB. KnaccHdrxarmsa 8 TexoTongif b,
(OTONPHEMHIKOB, HCTIONTb3YEMBIX B
orrroaexTporuke, O3B,

OrnrTHyecKye Cpeasl. DIeMeHTEI V CTHEL OTBET 2

8 BOJIOKOHHOH M HHTETPAJIbHOH OITHKH. 8 ’

KOHCTPYKI.LHPE H THITBI BOIIOKOHHBIX

TEeKCTOBBIH HJOKYMEHT.




i Cpors
e Tenta oMM 3agamie Texyimedt paGorT Kon-o | Gopaas npex BHITIOTHEHHA
YACOR | PeIVILTATOR

{HETETH)

CECTOBOIOR.

HHTErpanEHAT GITTHEA 2
PYHEUHOHATBHEE H NPHETaIHE S
g ACTIEKTEL. JIeMEHTHAA Gasa 10 VYerumii oTeeT.
HHTETPANEHON OITTHEH, O0/TacTH TEKCTOBBI JOKYMEHT,
HEIMONBFOBEAHHA H I'I'pElﬂI}"I.I.I_E-ﬂIBﬂ
HHTErPaIbHOI OITTHEH.

OnTporn, KX KnaccHdikaima, ceoiicTsa 12 1 5/6
10 H OONACTH ITPHMEHEHHA. TeKCTOBHI AOKYMEHT.

IHIMECKHE OCHOBE] MOITYTIRLIFH CBETA, |
1 CIOCOGE OCVITIECTRIEHHA MOTYTLALIHH 10,8
OIMTHUESCK D I-E.II}‘IE!-EH:FI B

OIT N TEETPOHHEE.

TexcToBbI TOKYMEHT.

MaTepHaNs MoIIOHER HHTErPaTbHO- [
OIMTHYMCCKHX CXEM.
TexHoNOrHA HINOTOBNEHHA 8 Yerumil oreer,
HHTETPATLHO-OTTTHYSCKHX BOMHOBOIOE H TEKCTOBBI JOKYMEHT,
BOMHOBOAHBIX CTPYKTYP Ha
NOBEPXHOCTH NOTIOKEK.

12

MET{:IJ],BI H3TOTOBIIEHMA Irl]-FI'EI'pﬂJ‘IhH{:I- 1
WeTHRIGT oTRET
13 ONTHY2CKHX BOTHOBOMOE H g '
TERCTORLIH OKYMEHT.
BOMHOBOOHEX CTPVETVP B ITOIIOERAX.

14

Himoro 116.8 22506

B ocBoSHHM AHCIHIUIMHEL HHBATHIAMH H JIMLAMH ¢ OFPaHHMEHHBIMH BOSMOBHOCT AMH
JAOpoEbA GOMBINOS 3IHAMEHHE HMeeT HHIMBHAyankHad yyeOHas pafoTa (KOHCYIbTAlMH) —
JOTIOTHHTETEHOS paThAcHeNHE YMeGHOTo MATEPHATA.

HuaMenayaibHble HKOHCYIbTALMH MO NPeAMETY #ABAMOTCH  BadMeiM  dakTopos,
CTOCOGETRYIONHM HHIHBHITYATHIALNH o0YMeHHa H YCTAHOBNEHHI) BOCTIHTATENEHOTO KOHTAKTA
MEKLY NpEenofaBarencM H  O0YYAIOIMMCH HHBATHAOM HJIH JHIOM ¢ OIpaHHYeHHBIMH
BOSMORHOCT AMH 310POBEA.

8. llepevens mnpopMAHOHHBIX TEXHOIOIHI, HCOIWILIYEMBIX HPH OCYIIECT BIEHHH
ofpaioBaTeILHOTO NPONECCA Mo JHCITHILTHIE ( MOV TH0).,

8.1 IMepesens nndgopManBOHHLIX TEXHOI0THIL
Jlexann: HHTEPAKTHEHAS MEKLMA © MYIBTHMEMITHOR CHCTEMOM ¢ AKTHBHBIM BOBTEHEHHEM
BORIEMEHHE CTYISHTOR B yae0HE mpotece o o0paTHON cBAILIO.
TIpakTHueckHe padoThl: KOMIEIOTAPHES IAHATHA B PeEMMAY BIaWMOIefcTRNA «MpanoIapaTah
- CTYZAEHT» K «CTYAEHT - NMPeNnojaBaTe/lbs, «CTYASHT - CTYAEHT».

CamocToATéMbHAR paGoTa: MHCTAMIMOHHMEIZ 3aJaMHHA M YNPOKHEHHA, TIOCCAPHH
TEPMITHOE H OIIpelefeHHi.

8.2 [Mepetens HeoGX0MOTO NPOrPAMMHEOTO 0DeCTIeTeHITA

[TporpasiHoe OGeCTeYeHNE B paMEAY MPporpanibl KoamaiiH Microsofi “Enrollment for
Education Solutions”™ @18 xoMmmeoTepoR H o cepeepoB  KyBaHcKoro rocylapcTBeHHOTO
VHHBLDCHTETa H ero §umanos, AHTHBHPYCHAS 3alMTa Qrsideckans pafowx cTamipdi ®
ceppepok: Kaspersky Endpoint Secunity 24 SibHeca — CranaapTHeifi Russian Edition.




8.3 Ilepevens HHPOPMANHOHHBIX CIPABOYIHBIX CHCTEM:
1. CripaBouHo-TipaBoBas cucreMa «KoHcympTaHT [Timoc» (hitp://www.consultant.ru)
2. OnexrpoHHasa ornbmioreuras cucremMa eLIBRARY.RU (http://www.elibrary.ru)/

9. Ma'repnaubno-'rexrmqecxaa 6333, HeoOXoauMMas I OCYIIEeCTBJJICHH A

00pa30BaTeJIbHOr0 MPONecca Mo JHCHHILIHHE (MOIY/TI0)

Peanmmzaimsa TlpoQmina npeanonaraer HaIHYHe MHHHMAIPHO HEOOXOAHMOro s

Pea3alin 6aKaJIaBpCKOﬁ ITPOTpaMMEI IIEPETHA MaTCPHAIIbHO-TEXHITIECKOI'O o0ecTeYeHH:

JEKIMOHHBIE AYAHUTOPHH, OOOPYAOBaHHBIE BHIESOIMPOEKIHMOHHBIM OOOPYI{OBaHHEM JUIS
MIpe3eHTalli, CPeACTBAMH 3BYKOBOCIIPOH3BEACHHS, SKPaHOM, H HMEIOIHE BEIXOA B
HHTepHeT,

naboparopus «ONTONEKTPOHHKH M OINTHYECKOH CBA3H» C 3KCIEPHMEHTAIbHBIMH
CTEHJaMH II0 HM3YYCHHIO I1a3epoB, (POTONPHEMHHKOB, OITPOHOB, MOJAYISITOPOB,
naccHBHBIX 3neMeHToB BOJIC, cBapke ONTHYECKHX BOJIOKOH, pedIeKTOMeTpPHYECKHMH
HM3MEPEHHSMH H KOMITBIOTEPHBIM CTEHIOM € ONTHYECKOH JIMHHEH CBS3H H BBIXOJIOM B
HWHTEPHET.

o0opyIoBaHHE BaKyyMHOTO HAITbUIEHHS METAUIMYECKHX IUIEHOK JUIS ITPOBEIEHHS
n1abopaTOPHEIX paboT O H3YUeHHIO cBoicTB MeTamioB (BYTI-5, AnsdaH-1, YBP-3M);
obopyzoBaHHe IS H3YuYeHHSI Iporecca (orommrorpaduu (YCTaHOBKH HaHECEHHS
¢dotopesucra SPIN-1200T, SPIN-1200D, ycTaHOBKa COBMEINEHHS H SKCIIOHHPOBAHMS
830-11, komruteKkc Ta3epHoi Ge3mackoBoit muTorpadguu ptPG101).

MaTepHaJIbHO-TCXHH‘IECKOC obecrieueHHe JHCIUTUTMHEL

Ne Bua paGor
(MOZYIISI) U OCHAIIEHHOCTh
1. JlexumonHsle 3aHsaTHA | JlekumonHas ayagutopus Ne209C, 201C, 315 C, ocHaieHHas
ITpE3eHTAI[HOHHOH TEXHHUKOH (rmpoekrop, 3KpaH,
KOMITBIOTEP/HOYTOYK) M COOTBETCTBYIOIMM ITPOrPaMMHBIM
obecrneuenmeM (I10).
2. CemuHapckue 3aHaTHS | CrienmanpHoe rmoMerneHne Ne209C, 201C, 315C, ocHarmeHHOe
IIPe3eHTalMOHHOM TEXHUKOM (TIpoeKTop, 3KpaH,
KOMIIBIOT €p/HOYTOYK) M COOTBETCTBYIOIMM ITPOT PAMMHBIM
obecrieuenuem (110).
3. JIaBopaTopHbIe Jlabopatopun Nel22C, Ne325C, 144C yKOMIUIEKTOBaHHBIE
3AHATHS CITEIHATH3UPOBAHHON MeOelbI0 H TEXHHUYECKUMH CPeICTBaMH
oOyueHHsI HMCTOYHMKAMH H  I[PHEMHHKAMH J1a3€pPHOIO
HU3TyYeHUs, IIpHOOpaMH MAJIsI aHalIu3a CBOHCIB IJ1a3epHOrO
HU3ITYYEHHH, KOMITbIOTEPAMH IS o6paboTkHu
SKCITEPHMEHTAIIbHBIX JTAHHBIX
4. TexyIuit ~ KOHTPOIIb, | AyIHTOPHS, (xabuHer) YKOMIUIEKTOBAHHA
TIPOMEKYTOUHAS CIEIHATTH3UPOBAHHOH MeGENbIO H TEXHHYECKHMH CPEICTBaMH
aTTeCcTalMs 00y4yeHHs
5. CaMocTosgTensHAasS Ka6uner Ne207C s caMocTOSTENbHON pafoThl, OCHAIIEHHBIH
pabora KOMITbIOTEPHOH TEXHHKOH ¢ BO3MOXHOCTHIO ITOAKITIOYEHHS K

ceTH «MHTepHeT», IMPOrpaMMOi 5KPaHHOTO YBEIHYEeHHST H
o0eCIeYeHHBIH JOCTYIIOM B 3IEKTPOHHYIO HH(OPMAIIHOHHO-
00pa30BaTENIbHYIO CPelY YHHBEPCHTETA.




