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1. EJH M 3AJIAYU JUCHUTJIUHBI

1.1. Heaun aucuunmJIvHbI

[lenp m3yuyeHUs] MUCUUIUIUHBI: OCBOCHHUE KBAHTOBOW M ONTHUYECKOU 3IICK-
TPOHUKHU M (HOPMHUPOBAHHUE HABBLIKOB MCITOJIb30BAHUS allllapata KBAaHTOBOM U OINTH-
YECKOU PJIEKTPOHUKHU B MPO(HECCHOHAIBHOU I€SITENHHOCTH.

1.2. 3agauyn ocBOeHMSI TUCIHUIIJIHHBI

dopmMupoBaHKE 3HAHMI, KOTOPbIE 00eCTIeUnn Obl BO3MOXHOCTh TOHMMATh
(du3myecKre MPOIECChl B YCTPOUCTBAX KBAHTOBOM M ONTHUYECKOW 3JIEKTPOHHKH,
MPUHIUIBI PA0OTHI ATUX YCTPOUCTB U MIPUMEHSITH AT YCTPOUCTBA B MPAKTUUECKOU
NEATEIBHOCTH; 3aJI0)KCHHUE HAaBBIKOB HAOJIFOJICHUS, BBIMIOJIHEHUS U 00pabOTKH pe-
3yJbTAaTOB IKCIEPUMEHTA B 00JIACTU KBAaHTOBOM M ONTUYECKOMN 3IEKTPOHUKH; 00Y-
YEeHUE OCHOBAM TEOPUHM DJIEKTPOMATHUTHBIX BOJIH B HEOAHOPOIHBIX cpeliax; 00y-
YeHHWE OCHOBAM TE€OPHUHU JIa3€pOB U KBAHTOBBIX YCUIIUTENEH, JETEKTUPOBAHUS CBe-
TOBBIX CUTHAJIOB, YCTPONCTB U CUCTEM ONTHYECKOMN CBS3U U 00pabOTKH MHPOpMa-
1107078

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII

Huctumnuaa «OnTUYeCKHe YCTPONCTBA B PAAMOTEXHHUKE» OTHOCUTCS K
JUCHUIUIMHAM 4YacTH, (OPMUPYEMON YUYaCTHHUKAMH 00pa30BaTEIIbHBIX OTHOIIECHUM
(mucrunuHa 1o Beioopy) 6s0ka b.1 yueGHoro niaHa.

2. EPEYEHDb INIAHUPYEMBIX PE3YJIbTATOB OBYYEHUSI
MO JUCHUIIJIUHE

[Ipouecc nzyueHus: TUCHUILTAHBI « ONTUYECKUE YCTPOUCTBA B PAAUOTEXHHU-
Ke» HampasjieH Ha (GOPMUPOBAHUE CIICTYIOMINX KOMIETEHIIHM:

[1K-4 - cnoco0eH K MpOBEICHUIO JUArHOCTUKH, OLIEHKH KauecTBa U HAJEXK-
HOCTH B IIPOLIECCE IKCIUTYyaTallUH PAJUOIIEKTPOHHBIX CHCTEM M KOMILIEKCOB.

Komnerenuus Pe3ysbTaTrhl 00y4eHHsl, XapaKTepHU3YIOLIHe
c()OpMHPOBAHHOCTH KOMIIETCHIIUHT
I1K-4 3HATh OCOOCHHOCTHU IKCILTyaTallMi ONTUYECKHX YCTPOMCTB.

YMETh ONpPEIENATh KATErOPUU OLICHKU KayecTBa (Ha HaJEk-
HOCTb, O€30TKa3HOCTh, JOJTOBEYHOCTb)  ONTHUYECKHUX
YCTPOMCTB.

BJIQJIETh HABBIKAMHM MPOECKTUPOBAHMS, PEMOHTA M OOCITYKHU-
BAHMS ONTUYECKUX YCTPOUCTB.




4. OBbEM JUCLHUNIUHBI (MOJYJISI)

OO6mast TpyA0EMKOCTh JTUCHUILUIMHBI « OCHOBBI JIa3€pPHBIX CUCTEM Mepeaayu
nH(popMaIu» cocTaBisieT 4 3a4eTHBIC €IUHULIBL.

PacnpezleneHI/Ie TPYAOCMKOCTHU JUCIHUIIIIMHBI 110 BUJAM 3aHSITUU

OuyHas popma 00yueHHs

Bun yueOHo# paboThI Bcero CemecTpsl

4acoB A

AyauTopHbIe 3aHATHS (BCEro) 90 90

B ToMm uncie:

Jlexuuu 36 36

ITpakTuueckue 3ausarus (113) 18 18

Jlabopatopusbie padoTsl (JIP) 36 36

CamocrosiTesibHast paboTa 54 54

KypcoBoit mpoekT

KontponsHas pabota

Bun npoMexyTOYHOU aTTeCcTaluy — 3a4eT C + +
OLICHKOM
OO6miast TPy 10€MKOCTh yac 144 144

3ad. ef. 4 4




5. COAEP)KAHUE JUCLMUIIJIMHBI (MOIY.JISD)

5.1. Conepmaﬂne pa3aejgoB ITMCHUIIVIMHBI M PACIPEACICHUEC TPYAOCMKO-
CTH 110 BUIaM 3aHATHH

ouyHasi popma o0yueHust

HaunmMenoBaHne TeMbI

Copneprkanue paszuena

Jleknn

[Ipax
3aH.

JIab.
3aH.

CPC

Bcee
ro,
qac

Onruueckue mepenaT-
gk BOJIC

Ucrounnku ontudeckoro mamydenus must BOJIC.
30HHAsT CTPYKTypa IOIYIPOBOAHUKOBBIX Ja3ep-
HBIX MaTepuaaoB. CBeTOM3Tydaomuye AUOABI U X
napametpsl. [lomynpoBoguukoBsie s1aszepsl. Jlase-
PBI C IBOMHBIM IeTeponepexoaoM. MHOroMoJ0BbIe
U OJHOMOJOBBIE reTeponasepsl. Jlasepsl ¢ pacipe-
JeTIeHHOH oOpaTHO# cBs3bI0. Jlasep ¢ BepTHKamb-
HBIM ONTHYECKHM pe3oHaTtopoM. [lapamerps! ma-
3epHBIX M3Iy4aresned. Moaymanusa mNOoIynpoBOX-
HUKOBBIX HCTOYHHUKOB OINTHYECKOTO H3IIydCHHUSI.
MopynupoBaHHBIE HMITYJIbCHBIE IIOCIIEI0BATEb-

HOCTH.

10

28

Onrrueckue CBETOBOIBI
u Kabenun

[IpuHuun aecTBUsS ONTUYECKOTO JUAJIEKTpUYe-
ckoro BonHOBoOAA. Ywmciosas ameptypa. IIpodmms
nokazarens npenomieHus. lllupuna momockl mpo-
MyCKaHUsI M CKOPOCTh TMepelavyd WHQPOPMAIHH.
Ocnabnenne onTUYecKoro m3mydeHus. OnTumans-
Has umHa BonHbl s BOJIC. Bunper aucnepcun.
MexmonoBasi, MatepuaibHasi, BOTHOBOAHAS U IO-
NSpU3AIOHHAS  JUCIICPCUH. DICKTPOAMHAMHYC-
CKasl IOCTaHOBKa 3a/aud. BoimHOBOEe ypaBHeHUE U
ero peuieHue. Tumbl HampaBsieMbIX BOJH. BoiTe-
KaIOIIMe BOJIHEL.

14

16

24

62

Onruueckue NPHEMHU-
xu BOJIC

[TpuHIMI NEeTeKTUPOBAHNS ONTHYECKUX CHUTHAJIOB.
p-i-n ¢dorommon. JlaBuuubI (oTommon. Xapakre-
puctukn  QotonerekTopoB. (DoHOBas 3acBeTKa.
Jpo6oBoit mrym. TerutoBo# mrym. Illym maBrHHOTO
pasmHOxeHms. OnTudeckue ycuurenu. Perenepa-
U UQPOBBIX ONTHUYECKUX CUTHANOB. OMIMOKH
perenepanuu. KBaHTOBBII Ipeaen POTONETEKTHPO-
Banwusi. bamancuslie cootnomenus st BOJIC.

10

10

34

Bonoxonno-
OINTHYECKHE JIMHUA
CBSI3U

Tonomoruss BOJIC. AmnanoroBele n nuQpoBBIC
BOJIC. ITytu coBepuenctoBanust BOJIC.

10

20

Hrtoro

36

18

36

54

144




5.2 IlepeyeHn J1a00paTOPHBIX padoOT

No ni/m HanmenoBanue nabopaTopHOi pabOThHI O6BeM Buaer
4acoB KOHTPOJISI

1 BBoanoe 3anarue. MHCTpyKTaX MO TeXHHUKe Ge3omac- 4
HocTH. [lorpemnocts u3mMepeHuil.

2 JlaGopatopnast pabora Nel HccrnenoBanue onTudeckoi 8 OTYET
aHAJIOrOBOM JIMHUHU CBs3U «JIYU»

3 Jlaboparopnas padota Ne2 MccnenoBanue nudpoBoit 8 OTUeT
ONTHYECKOM cucTeMsl B3 «JIYU-2)

4 JlaGopatopnas pabora Ne3 MccnenoBanue napamMmeTpoB 8 OT4eT
OTKPBITBIX ONTHYECKUX PE30HATOPOB

5 JlaGopaTopnas pabora Ne4 Pacuer napamerpos BOJIC 8 OTYET

Hroro 36

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)

N KOHTPOJIBHBIX PABOT

He npenycMoTpeHO y4eOHBIM TUIAHOM.

7. OHEHOYHBIE MATEPUAJIbI 1151 IPOBEJEHUA IIPOMEIXY -
TOYHOU ATTECTALHUU OBYYAIOLHIUXCA 11O JUCIUITJIMHE

(MOJIY.JIIO)

7.1. Onucanue moka3arejied U KpUTepHeB OLEHUBAHUS KOMIIETEHIIMI
HA PA3JIMYHBIX 3TANaxX X (OPMHUPOBAHUSA, ONMUCAHNE IIKAJ OLEHUBAHUS

7.1.1 DTan TeKyuero KOHTpPoJst
Pe3ynpTaThl TEKyLIEro KOHTPOJS 3HAHMM M MEXKCECCHMOHHOM aTTecTaluu
OLICHMBAIOTCS T10 CIEAYIOLEH CUCTEME: «aTTECTOBAHY; «HE aTTECTOBAH.

Kommerenuus] Pesyanrarsi obyuenns,, Kpurepuu ATTecTOBaH He aTrrecToBan
XapaKkTepu3ylomue OllCHHBAHHUS
copMupoBaHHOCTH KOM-
neTeHI U
I1K-4 3HaTh OCOOEHHOCTH JKC- AxTuBHas paboTa Ha 11pu Bbl- | Beimonnenue pa6or |  HesbinonHenue
TLTyaTatiH ONTHIECKIX TIOJTHEHME JIADOPAaTOPHBIX pa- | B CPOK, MPETYCMOT- paboT B cpoK,
YCTPOUCTSB. 6ot PeHHBIN B pabo4uX | MpeayCMOTPEHHBIH
Tporpammax B pabouux mpo-
rpamMMax
YMETb ONpPEIesATh Kare- | 3amuThl BBIIOIHEHHBIX J1a00- Brimonnenue pa- Hesrbimonnenne
FOpHY OLICHKH Ka4ecTBa paTopHbIX padoT 00T B CpOK, pabort B cpoK,
(1a HazIEHKHOCTD, Ge30T- MPEeIyCMOTPEHHBIN | MPEIyCMOTPCHHBIH
KasHOCTE, JI0/ITOBeH- B pabo4mnx 1mpo- B pabo4mnx 1mpo-
HOCTB) ONTHYECKHX rpaMmax rpaMmax
YCTPOHCTB.
BJIa/ICTh HABBIKaMM 1IPO- | Pemienne npukiIagHbIX 3aad B | Bwimonnenwue pa- Hesrbimonnenne
CKTUPOBAHUS, PCMOHTA M |  KOHKPETHOH MPEIMETHOH 00- 00T B CPOK, paboT B CpOK,
°6CHY>KHBaHH’[u°HTH‘Ie' JIacTh MIPEAYCMOTPEHHBIH | MPeryCMOTPEHHBIN
CKHX yCTpOHCTE. B paboumnx 1mpo- B paboumnx 1mpo-
rpamMMax rpamMMax




7.1.2 JTan NpoMeKYTOYHOI0 KOHTPOJISI 3HAHUMI
Pe3ynbTaTel MPOMEKYTOUYHOIO KOHTPOJISI 3HAHUW OLIEHMBAIOTCS B CEMECTPE

A st o4HOUM (hOpMBI OOyUEHUS:

COTJIIHYHOY;
«XOPOIIIOY;

«YJIOBJIETBOPUTEIHLHOY;
«HEYJIOBJIETBO

HUTCIBHO»

Komnerenuust

PesysibTaThl
00yueHusl,
XapakTepu-
3ylouiue
copmupo-
BAHHOCTh
KOMIIeTeHIIUH

Kpurepuu
OlLICHHBAHUS

OT1ian4Ho

Xopowmo

YaoBia

Heynosa

[1K-4

3HAaTh OCOOCH-
HOCTH JKCILIya-
Taluu OIITH4YC-
CKHUX
YCTPOMCTB.

Tect

Bremonnenue

recta Ha 90-100%

Brmonnenne te-

cra Ha 80-90%

Brmonnenne

tecta Ha 70-80%

B Tecte menee
70% mpaBUIIB-
HBIX OTBETOB

YMeTb Ompe-
JEeTATh KaTe-
TOPUH OLCHKU
KagecTBa (Ha
HaJIe)KHOCTB,
6e30TKa3-
HOCTb, JIONTO-
BEYHOCTB)
ONITHYIECKHIX
YCTPOMCTB.

Tect

BrmoiHeHne
Tecta Ha 90-
100%

Brmonnenue

tecta Ha 80-90%

Bremonnenue
Tecta Ha 70-
80%

B Tecte me-
Hee 70% mpa-
BUJIBHBIX OT-

BCTOB

BIIAJICTh
HaBBIKaMHU
TIPOEKTUPO-
BaHUS, pe-
MOHTA H 00-
CITy>KUBaHHS
OTITUYECKUX
YCTPOMCTB.

Tect

BrmoiHeHne
Tecta Ha 90-
100%

Brmonnenue

tecta Ha 80-90%

Bremonnenue
Tecta Ha 70-
80%

B Tecte me-
Hee 70% mpa-
BUJIBHBIX OT-

BCTOB




7.2 IlpuMepHBIA NepeYeHb OLEHOYHbIX CPeACTB (THIOBbIE KOHTPOJIb-
Hble 32IaHUSl WIM HHbIe MATepPHAJIbl, HEOOXOAMMBbIEe sl OLEHKH 3HAHMM,
YMEHHUI1, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH)

7.2.1 IlpumepHbIid NepevYeHb 3aJaHUM IJIs1 MOATOTOBKH K TeCTHPOBAa-
HUIO

. UTo Takoe J1azepHas J0oKaus?
. UTo Takoe J1a3epHbId THPOCKON?
. UTo Takoe J1azep ¢ TOMOCTPYKTYpOu?
. Uto Takoe nmuaap?
. UTo Takoe XMMUYECKHUE JIa3epbl?
. Kak peanusyercs monynsanus nazepa’?
. Kak onpenensiercs mornouieHue cpeabl?
. Uto Takoe npenomieHue?
9. YUTo Takoe mpOCTPaHCTBEHHAS! KOTEPEHTHOCTH?
10. Kak pacnipocTpaHsArOTCs MOJISIPU30BAHHBIC 3JIEKTPOMATHUTHBIE BOJIHBI?
11. Yem onpenensercsa NOpoOroBblid TOK MOJTYIPOBOAHUKOBOIO Jiazepa ?
12. Yt0 Takoe CIOHTaHHOE U3ITy4eHue?
13. Kak ycnoBus [jisi OCyIIECTBICHUSI CaMOIIPOU3BOJIBLHOIO (CIIOHTAHHOTO)
KBAaHTOBOTO nepexojaa?
14. Yto Takoe cneKkTpaabHas 4yBCTBUTEIBHOCTD?
15. Kak onpenensieTcss miMpruHA CIEKTPAIbHOW JIMHUU

O I ON N B WK =

Karou

1. O6HapyxxeHne 00beKTa (1eJIM) IpU ero O0JTyYeHUU U IPUEMOM YaCTU OT-
PaXXEHHOTO OT 3TOr0 OOBEKTa SHEPIHH, HECYLIEH MOJIE3HYI0 MH(OpPMALUI0 O Me-
CTOITOJIOKEHUH €T0 B IPOCTPAHCTBE.

2. KBanTtoBblii npubop, OCHOBaHHBIM Ha (puznueckom sieHun CaHbsIKa U
U3MEPSIONINI YTIOBYIO CKOPOCTh 00BEKTA B MHEPIIMOHHOM MTPOCTPAHCTRBE.

3. I1omynpOBOJHUKOBBIN Jia3€p BHIIIOJHEHHBI HA OCHOBE €IMHOTO MOHO-
KpUCTaJJIa, ONTUYECKUE CBOMCTBA KOTOPOTO U30TPOITHO 3aBUCAT OT HAITPABIICHUA.

4. OnTuyeckuil JOKaTOp, OCHOBAHHBIM HA MPUHIUIIE OTPAXKEHUS OT 00BEK-
TOB U3JIyYEHHUS Ja3epa.

5. JIazepsbl, B KOTOPBIX JIa3€PHOE U3IYYEHUE BOSHUKAET B PE3yJIbTATE HEPAB-
HOBECHOT'O PACIpeesIeHUsI XUMHUYECKOW SHEPTUH CPEAU MPOAYKTOB IK30TEpMHUYE-
CKHMX OBICTPONPOTEKAIOIIUX PEAKIIUI.

6. M3MeHeHne no 3aJJaHHOMY 3aKOHY XapaKTEPUCTHUK JIA3€PHOTO U3IIYyYCHUS
JUTSL IOJTy4eHUs: TH(GOPMAIIMOHHOTO CUTHAJA C OMPEIeICHHON BpEeMEHHOM 3aBUCH-
MOCTBIO.

7. B3zaumojeicTBrUe AleMEHTa aKTUBHOU cpefibl ¢ (DOTOHOM, B pe3yjbTaTe
KOTOpOro 3Heprusi GOTOHA NEPEXOUT B IPYTON BHUJI SHEPTHUU.

8. MI3MeHeHne TpaeKTOPUU HAMPABICHUS PACIIPOCTPAHEHUS BOJIHBI MIPU IIe-
pexozie U3 OHOU Cpelbl B APYTYIO YEPE3 IPAHULLy paszena AByX Cpel.



9. Koppensuus a3 BOJH JIEKTPOMATHUTHOTO TOJISI B Pa3IMYHBIX TOYKAX
MIPOCTPAHCTBA.

10. DneKTpoMarHuTHbBIE BOJHBI, ¥ KOTOPBIX HANpPABICHHUE BEKTOPOB DJICK-
TPUYECKOTO U MATHUTHOIO IOJIEW OCTAIOTCS HEM3MEHHBIMU B MPOCTPAHCTBE WU
W3MEHSIOTCS 110 OINPEICIICHHOMY 3aKOHY.

11. MuHEMaJIBHBIM TOK, IIPU KOTOPOM YCHJIEHHOE HM3Jy4YEHHUE 3a CUET BbI-
HYX/JICHHBIX IIEPEXO0IOB PABHO €0 MOTEPSAM B KPUCTAJJIE MTOTYITPOBOJHHUKA.

12. CamoCTOSATENbHBIN BEPOSTHOCTHBIN MEPEXO]] JIEMEHTA AKTUBHOU CPEJIbI
C BEPXHETO PHEPreTUUECKOTO COCTOSIHUSL B HUKHEE, MPU 3TOM MOKET HaOJII0/1aTh-
Csl KaKk M3ydaresibHasl pejakcalus ¢ U3JIyueHHeM KBaHTa CBETa, Tak U 0e3 u3nyda-
TEJIbHAs PeJIaKCaIus.

13. WznydeHue, BI3BAHHOE CIIOHTAHHBIM MEPEXO0JIOM aToMa (MOJIEKYJbl) B
OJIHO M3 COCTOSIHUWA C MEHBIIEW 3HEPTUEH, COMPOBOXKIAIOMIUNCT H3IYyUYCHUEM
kBaHTa cBeTa. daza, monsipuszanusi, HaNpaBJICHUE U JJIMHHA BOJIHBI (B ONPE/ICIICH-
HBIX TPaHUIIAX) — MPOU3BOJIBHEIE.

14. OTHOIIEHNE MOCTOSIHHBIX 3HAYCHUW H3MEPSIEMBIX HA BXOJIE U BBIXOJE
(dhoTonprEMHUKA BETUYHUH.

15. HacToTHBIN HHTEPBAJL, B MPEAEIaX KOTOPOrO HHTEHCUBHOCTh U3IIYYECHUS
WJIU TIOTJIONIEHUS YOBIBAET BJIBOE 110 CPABHEHUIO C MAKCUMAaJIbHBIM 3HAUCHHUEM.

7.2.2 IlpuMepHbIi NepevyeHb 3aJaHUM ISl pellleHUs] CTaHAAPTHBIX 3a-
naq

1. YacToTa xonebaHuit ONTUYECKOTO AUANA30HA ...

a) 10° — 102 I'g

0) CBY-konebanus

B) OBUY-konebanus

r) 102 - 10" I'n

2. HazoBuTE OCHOBHBIE TOCTOMHCTBA ONITUYECKUX CUCTEM.

a) MHOTOKaHAJbHOCTh

0) BBICOKOE OBICTPO/ICIICTBHE

B) 0osiblIast MH(POPMALMOHHAA éMKOCTh

I') BCE NEPEYUCIICHHBIE

3. [IpeumyiiectBa BparroBCKux MOAYJIATOPOB MO CPABHEHUIO C MOIYJISTO-
pamu Pamana-Hara?

a) 0oJ1ee BbICOKOYACTOTHBIE

0) mepekauka IU(PParupoBaHHOM HHEPIHUU B HECKOJIBKO TU(PPAKIIMOHHBIX
MaKCHMYMOB

B) MO3BOJISIET aHAIM3UPOBATh CUTHAIBI HA MPOMEXYTOYHON 4YaCTOTE, a HE
HAa OCHOBHOM

r) O0JibIIasi UHTEHCUBHOCTh CBETOBBIX BOJIH

4. beicrpoaericteue AOAC — 310?

a) BpeMsi, B Te4eHUH KOTOporo aneprypa (D) moxyasTopa 3anojiHser-
cst Ha 80 %

0) Bpemsi, B TeueHUHu KoToporo amneprypa (D) moaynsitopa 3anonHsieTcst Ha
50 %



B) BpeMsi, B Te€UeHUU KoToporo amneprypa (D) moaynsitopa 3amonHseTcs Ha
90 %

r) Bpemsi, B TeUeHUHU KoToporo aneptypa (D) momynstopa 3amnonHsieTcs Ha
60 %

5. B AOC nuHamMuyeckuil quamna3oH MOXKET ObITh OTPAHUYEH HECKOJIbKUMHU
npruunHamu. Kakumn?

a) ONTUYECKHUE TyMBI Jiazepa

0) IIyMBbl yCHIIMTENEN paluOCUTHAIA

B) LIyMBbI BCEr0 MPUEMHOTO TpakTa GOpMHUPOBAHUS PATUOCUTHAIOB

r) Bce NepeyncieHHbIe

6. OCHOBHOE CBOWMCTBO 3JIEKTPUUYECKOM M MArHUTHOM cocTaBiisitoniend OM
noJs?

a) o cuH(pa3HbI B TPOCTPAHCTBE U BO BpEMEHU

0) onn cuH(a3HbI TOJIbKO BO BpeMEeHH

B) OHU CHH(Aa3HbI TOJIBKO B MPOCTPAHCTBE

r) cuH(}a3HOCTh ANEKTPUUYECKON M MAarHUTHON COCTaBIISIOIIEH MOJISI OTCYT-
CTBYET

7. Uto xapakTepu3yeT MPOCTPAaHCTBEHHO-UYACTOTHAsI XapakTepuctuka ¢o-
TOIUICHKU?

a) TOYHOCTb BOCTIPOM3BEICHUS (POPMBI CUTHAJIA MIPU 3alTUCH

0) TOYHOCTH BOCIIPOU3BECHUS YPOBHS CUTHAJIA MIPU 3alTUCH

B) TOYHOCTH BOCIIpou3BeieHus JOPMbI CUTHAJIA IPU BOCIIPOU3BEIeHU U

') TOYHOCTh BOCIIPOU3BEJICHUS YPOBHS CUTHAJIA NPU BOCTIPOU3BEICHUH

8. Ha xakoM sIBJI€eHUM OCHOBAH MPUHIIUII IEUCTBUS aKyCTOONTUYECKOTO MO-
nynsitopa?

a) sIBJIEHWE UHTePPEPEHIIMU CBETA HA YJIBTPA3BYKOBBIX KOJIEOAHUSIX

0) siBieHue qudpakiuy cBeTa Ha NEPUOJANUECKUX CTPYKTypax

B) sIBJICHUE UHTEP(EPEHIINH CBETA HA MEPUOJIUYECKUX CTPYKTYypax

r) fiBJieHHe TupaKkuiu CBeTa HA YJIbTPa3BYKOBBIX KOJIe0aHUAX

9. 3a cuet kakoro 3¢ dekra Bo3HUKaeT audpakims bparra nmpu nmpoxoxie-
HUU CBETA Yepe3 00beMHYI0 (Pa30BYIO pelieTKy?

a) Mbe303JEKTpUUECcKOro 3 dekra

0) ympyroro 3¢dekra

B) poropedpakTuBHoro 3ppexra

r) poroymnpyroro 3¢ dexra

10. YUto siBNIsIETCS OCHOBHBIM 3JIeMeHTOM uHTepdepomeTpa KOnra?

a) omHOKaHaIbHBIH AOM

0) aAByxkaHaabHbIH AOM

B) IMpOKOMnonocHbd AOM

r) MHOrokaHanbHbII AOM (3 u 6oJee kaHama)



7.2.3 IlpuMepHblil MepeYyeHb 3aJaHUM JJIA pelleHus NMPUKJIAAHBIX 3a-
naq

1. OcHoBHOE CBOMCTBO OJHOKaHAIBHBIX AOAC?

a) MO3BOJISIET OMPEACIUTh TOJBKO CHEKTP MOIIHOCTH aHATU3UPYEMOIO CHI-
Hala

0) mo3BoJisieT 00pabaTeiBaTh curHaybl ¢ AP

B) MO3BOJISIET ONpPEEATh YACTOTY W HANpaBJICHUE PAAUOU3TYUYECHUS MO OT-
HOIICHUIO K aHTEHHOW CHCTEME

) MO03BOJISIET ONpeae/siTh CIIEKTP U AMILUIMTYAY MOUIHOCTH AHAJIU3HUPY-
€MOro CUrHaJjIa

2. Uto npencraBisieT coO0M MPOCTEUINNA ONTUYECKUN BOJTHOBO?

a) MUAJIEKTpUUYEcKas CTPYKTypa, COCTOSIAs U3 TOHKOTO ONTUYECKH MPO-
3pAavyHOro CJIOA C MOKAa3aTeNeM NPeIOMIIEHUS Nl ¥ MPO3pavyHON MOIO0KKH C MTOKa-
3aTeeM MpeoMIIeHUs n2, mpudeMm n2 >nl

0) cBoOOaHAs cpeaa

B) JMDJIEKTPUYECKAs] CTPYKTYpa, COCTOAIIAss W3 TOHKOTO ONTHYECKU IPO-
3pAavyHOro CJIOA C MOKAa3aTeNeM NPeOMIIEHUS Nl ¥ MPO3pavyHON MOIO0KKH C MTOKa-
3aTeyeM MpesioMiieHus n2, mpudem n2 <nl

r) IUJIEKTPHYECKasi CTPYKTYpPa, COCTOSAIIAS U3 TOJCTOr0 ONTHYECKH
NMPO3PAYHOI0 CJIOA C MOKa3aTe/ieM MpejoMiieHus n1 ¥ nMpo3pavyHol MOAJIOK-
KU ¢ IIoKa3aTejieM npejoMJieHus1 n2, npudem n2 <nl

3. Uto takoe 3¢ pexTuBHas ynucaoBas aneprypa’

a) 3HAYEHUE, PABHOE KOCUHYCY IMOJOBUHBI IIOCKOTO YTja, COOTBETCTBYIO-
1IEr0 TEJIECHOMY YTIIy, OFPaHUYMBAIOIIETO0 KOHYC, B KOTOPOM COCPEAOTOYEHA 3a-
JaHHAsl 4aCTh MOITHOCTH M3ITy4eHHUs Ha Bbixoge OB

0) 3HaYeHUe, PABHOE CHHYCY IOJOBHHBI IJIOCKOIO YIJIa, COOTBETCTBY-
0LIEero TeJeCHOMY YIJly, OTPAaHHMYMBAKOUIECI0 CHHYC, B KOTOPOM COCpeloTo4e-
HA 3aJ]aHHAs YaCcTh MOIIHOCTH U3Jy4YeHHus Ha Bbixoae OB

B) 3HAYEHUE, PABHOE CUHYCY MOJIOBUHBI IIJIOCKOTO YTiia, COOTBETCTBYIOIIETO
TEJIECHOMY YTIIy, OTPAHUYMBAIOIIETO KOHYC, B KOTOPOM COCPENOTOYECHA 3aJaHHAS
4acTh MOIIHOCTH H3y4YeHus Ha Bxoqae OB

') 3HaU€HHUE, PAaBHOE CUHYCY MOJIOBUHBI TJIOCKOTO YTja, COOTBETCTBYIOIIETO
TEJIECHOMY YTIIy, OTPAHUYMBAIOIIETO CUHYC, B KOTOPOM COCPENOTOYECHA 3aJaHHAS
4acTh MOIIHOCTH U3Ty4eHus Ha Bbixone OB

4. Yem oOycnoBieHa MaTepruanbHas quctepcus B OB?

a) pa3JIMYHOM JJIMHOM IYTH, MP00EraeMoro Ka:kaoim Moaou

0) 3aBUCUMOCTBIO CKOPOCTH ONTHUYECKOTO U3IyUeHHs (UM MOoKa3aTes mpe-
JIOMJICHUS BEIIECTBA) OT JIMHBI BOJTHBI

B) pa3IMYHOM MOJISIpU3alkeil B BOJOKHE

I') OTJIOIIEHUEM U PACCESHUEM ONTUYECKON SHEPIUU

5. Kakue TpeGoBanus mpeabsIBIsAIOTCSA K XapakTepuctukam OITY?

a) BbIcOKasi 3(P(PeKTUBHOCTH NMPe0OPA30BaHUs ONTUYECKUX CUTHAJIOB B
JJIEKTPUYECKHE

0) BBICOKOE OBICTPO/ICIICTBHE



B) HU3KUN YPOBEHb IIIYMOB, BOSHUKAIOIIUX B MIPOIIECCE JEMOIYJISIIIUU OITHU-
YECKOT0 U3Ny4YeHUs

I') BCE NEPEYUCIICHHBIE

6. Ecniu paGoyast AjiiHa BOJTHBI MEHBIIE JUTMHBI BOJIHBI OTCEYKH, ONITHYECKOE
BOJIOKHO CTAHOBUTBCS:

a) MHOTOMOI0BBIM

0) LIBeTHBIM

B) YKOPO4YeHHbIM

r) OTHOMOIOBBIM

7. UyBCTBUTENBHOCTh OTKJIUKA SIBJISETCS OTHOLIEHUE CpEIHEKBajJpaTUye-
CKOTr'0 3HAYEHUS BBIXOJHOTO TOKA WJIM HampspKeHUs: (OTOACTEKTOpa K 3Haue-
HUIO JIEKTPUUECKOU MOLTHOCTH

a) [IuxoBomy

0) CpeaHeKkBaApATUIECKOMY

B) MenuanHomy

r) Cpeanemy

8. I1o mpunnummy neicTBust GOTOMNPUEMHUKN OBIBAIOT:

a) EMKkocTHBIE

0) DOTOHHBIE

B) /luana3oHHsie

r) [lomynpoBOAHUKOBBIE

9. B 3aBucuMocTd OoT HU(PPOBBIX TUHEUHBIX TPAKTOB CpaBHEHHUE ITU(DPOBHIX
CUTHAJIOB yJI00HO IPOU3BOIUTH IIO:

a) [loTeHUManbHON MOMEX0YCTOMYMBOCTH MPU UACATBHBIX YCIOBUAX

0) ®opMe UMIYJILCOB HA BXO/le pereHeparopa

B) [lo MakcuManbHOW aMIUIMTY/I€ Ha BBIXOJE pereHeparopa

r) [llupune sHEPreTHYECKOro CIEKTpa

10. OnTrdeckre BOJIOKHA HE TOABEPKEHBI MPOOIeMaM  BIUSHUSA

a) PaznecenHoro

0) [TapanneapHOrO

B) B3aumHoro

r) OTpULaTeILHOTO

7.2.4 IlpumepHbIi NepevYeHb BOIMPOCOB MJIA IMOATOTOBKH K 3a4eTy C
OLICHKOM

1. ®usnyeckue npoueccsl B3aUMOAECUCTBUS U3ITYyUYECHHS C BEIIECTBOM.

2. CIIOHTaHHOE U BBIHYXIEHHOE U3JIyYEHNE, BEPOATHOCTH IEPEXOOB;

3. YcuiieHue 3IE€KTPOMArHUTHBIX KOJ€OaHUN B Cpelie ¢ MHBEPCHOW Hace-
JIEHHOCTBIO;

4. Onrudeckue pe3oHaTOPhI;

5. Mogpl renepanuu 1a3epos;

6. Onrudeckne KBAHTOBBIE YCHUIIUTEIN;

7. 1lymbl yCUIMTEIIEN U J1a3€POB;



10.
11.
12.
13.
14.
15.

16.

17.

18.

19.
20.

[[lupuHa cneKTpAIbHON TUHNH;

Henunelinble onTuYecKue ABICHUS;

JleTekTUpOBaHNE CBETOBBIX CUTHAJIOB;

[ITymbl IPUEMHUKOB WU31y4YECHUS,

KBaHTOBBIN Npeies YyBCTBUTENBHOCTH;

Moynsiuust CBETOBBIX CUTHAJIOB.

OnTo3JIEKTPOHHBIE MPOLIECCOPHI

CrpykrypHoe noctpoenne BOJIC: Ha3HaueHUE ONTUYECKUX NEepeIaTun-
KOB, IPUEMHUKOB, PETPAHCTATOPOB.

Uctounuku ontuueckoro ninyuenusa pist BOJIC. 3onHas cTpykrypa no-
JyIPOBOJHUKOBBIX JIA3€PHBIX MaTepUalioB. [1oaynmpoBOJHUKOBBIE Ja3e-
PBI ¥ TOTyTIPOBOJHUKOBBIE CBETOIUOBI.

OcHOBHBIE apaMeTPbl U MPUHLMI JECUCTBUSI CBETOU3IIYUYAOIIUX JUOJ0B
Y TIOJTyITPOBOJHUKOBBIX J1A3€POB.

[TomympOBOTHUKOBBIE JIA3EPHI: TOMO-J1a3€Phl U JIA3€PhI C JBOWHBIM reTe-
pOIEPEXO0OM.

MHuoromMo10BbI€ U 0JHOMOA0BBIE TeTepoiazepbl. PBO nu PCO- nazepsl.
[IpuHnMn AeicTBUS 1a3epoB ¢ paclpeeIeHHON 00paTHOM CBA3BIO U C
BEPTUKAIBHBIM ONTHYECKUM PE30HATOPOM.

7.2.5 IlpumepHbIii NepevYeHb BONMPOCOB ISl MOATOTOBKH K IK3aMeHY
He npenycMoTpeHO yuyeOHBIM IIaHOM.

7.2.6 MeToauKa BbICTABJICHUS OLCHKHU MPHU NMPOBEACHUN MPOMEKYTOU-
HOH aTTecTalu

3a4eT ¢ OLIEHKOM MPOBOJUTCS MO TECT-OWiieTaM, KaKIbld U3 KOTOPBIX CO-
nepxut 30 BonpocoB. Kaxkaplil MpaBUIBHBIA OTBET HA BOIPOC B TECTE OLICHUBA-
ercs 1 6aitoM. MakcuManbHOE KOJIMUeCTBO HaOpaHHbIX O0aiioB — 30.

1. Ouenka «HeynoBneTBOpUTENbHO» CTaBUTCS B CJlydae, €CId CTYACHT
HabOpan MmeHee 16 O6amioB.

Kabenu HBIW ONPOC

2. OueHka «YIOBIETBOPUTEIHLHO» CTAaBUTCS B Cllydae, €CIU CTYJEHT HaOpal
ot 16 o 20 6amios..
3. Ouenka «XO0poIIo» CTaBUTCS B cllydae, €Ciau cTyAeHT HaOpan oT 21 mo 25
OaIIoB.
4. Ouenka «OTINYHOY» CTAaBUTCSA, €CIU CTyAEHT HaOpai oT 26 1o 30 Gamios.
7.2.7 IlaciopT OLIEHOYHBIX MATEPHAJIOB
No KonTtpommpyemsbie paszge- | Koa kontponupyemont | HaumenoBanue
n/m JbI (TEMBI) TUCHUILIUHBI KOMIETEHIIUU (MUJIU €€ | OLIEHOYHOI'O CPe/i-
4acTH) CTBa
1 Onruueckue nepenarunku | [1K-4 Tect, 3auer, ycCT-
BOJIC HBIN OIPOC
2 Onrrnueckne cBeToBOAbl U | [1K-4 Tect, 3ader, ycCT-




3 Ontunueckue mnpuemuuku | [1K-4 Tect, 3auer, ycCT-

BOJIC HBIM ONPOC
4 BoaokoHHO-OnITHUECKHE I1K-4 Tect, 3auer, ycCT-
JINHWUU CBSI3U HBIM OIPOC

7.3. MeToan4ecKkue MaTepuaJibl, onpeaessiionue npoueaypbl OeHuBa-
HUS 3HAHWH, YMEHHH, HABBIKOB M (UJIM) ONBITA AeATEJIbHOCTH

TecTtupoBaHue OCYIIECTBISETCS, TUOO MPU MOMOIIN KOMIBIOTEPHOU CHUCTe-
MBI TECTUPOBaHMUSI, JIMOO C HUCIOIB30BAHUEM BBIJIAHHBIX TECT-33JJaHU Ha OyMaK-
HOM Hocutene. Bpems tectupoBanua 30 MuH. 3aT€M OCYHIECTBIISIETCS MPOBEPKA
TE€CTa PK3aMEHATOPOM M BBICTABIISIECTCS OLEHKA COTJIACHO METOJAUKHU BBICTABJICHHUS
OLICHKU IMPU MPOBEACHUHN TPOMEKYTOUYHOM aTTECTALINH.

8 YYEBHO METOANYECKOE U UTH®POPMAILIMOHHOE
OBECIHIHEYEHUE JUCHUIIJINHBI

8.1 Ilepeyennb y4yeOHOI JuTEPaTYpPhl, HCOOXOAMMOM 1JIsl OCBOCHUS JIUC-
HHUIIJIHUHBI

1. anmapo C.M. BBenenwe B KBAaHTOBYIO M ONTHYECKYIO AJIEKTPOHUKY
[DnexTpoHHbIi pecypc]: yueOHoe nocodue/ [llannapos C.M., bamkupoBa A.N.—
DJIEKTPOH. TEKCTOBBIE AaHHble.— Tomck: TOMCKHI rOCynapCTBEHHBIN YHUBEPCH-
TET CHUCTEM YIpaBJi€HUS W paauodektponuku, 2012— 98 c.— URL:
http://www.iprbookshop.ru/13922.html.

2. OcrankoB A.B., [Tacrepnak O.I'., FOaun B.1. BoaokoHHO-ONTHYECKHUE JTH-
HUU CBSA3U. YueOHoe nocobue, noa pen. B. U. FOnuna. - Boponex: Boponexckuii
roCyIapCTBEHHBIN TEXHUYECKNN yHUBEpCcUTET, 2005. - 112 c.

3. Enrubapsu U.A. BonoKOHHO-ONTUYECKHUE JIMHUM CBS3U [DJIEKTPOHHBIN pe-
cypc]: yueOHoe mocobue/ Enrubapsu M.A., 3yeB B.B.— DnekTpoH. TEeKCTOBbIE
nanubie.— PoctoB-Ha-Jlony: CeBepo-KaBkasckuii ¢punuan MOCKOBCKOTO TEXHH-
YecKoro yHuBepcutera cBs3u u  uHpopmatuku, 2012.— 152 c¢. URL:
http://www.iprbookshop.ru/61294 . html

4. ®okuH B.I'. OCHOBBI ONITUYECKOM CBSI3U [ DNEKTPOHHBIN pecypc]: MpakTUKym/
®oxkun B.I'.— Dnextpon. TekcToBbie AaHHble.— HoBocubupck: Cubupckuit rocy-
JAPCTBEHHBIM YHUBEPCUTET TEICKOMMYHUKaU u unpopmatuku, 2013.— 35 c.
URL: http://www.iprbookshop.ru/35608.html.

8.2 Ilepeuyenbr UHGPOPMALMOHHBIX TEXHOJOTWiHd, HCIOJb3yeMbIX MPH
OCyIIeCTBJIECHUH 00pa30BaTeJIbHOIO IMpolecca Mo JUCHUILINHE (MOIYJII0),
BKJIIOYAS NMepevYeHb JUIEH3UOHHOT0 MPOrPaMMHOI0 obecrevyeHusi, pecypcoB
HHGPOPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTn « AHTEepHET», COBPpEeMEHHBIX
npodeccnoHaNbHbIX 023 JaHHBIX U HHGPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

Microsoft Word, Microsoft Excel, Internet Explorer, OptiPerformer.



9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJINUMAS
JJIA OCYINECTBJIEHUA OBPA3OBATEJIBHOT' O ITPOIECCA

Jns mpoBeAeHus JEKIIMOHHBIX 3aHATUN HEOOXOMMa ayJUTOpPUs, OCHAIIICH-
Has TIakaTaMH M TTOCOOMSMHU 110 TTPODIITIO.
[lepconanbHble KOMIBIOTEPHI B aya. 315/4.

10. METOAMYECKHUE YKA3AHMS 1151 OBYUAIOLUXCS 1O
OCBOEHUIO JIMCLHUTIMHBI (MOYJIS)

[To mucrummHe «ONTHYECKHE YCTPOWCTBA B PAAMOTEXHUKE» UYUTAIOTCS
JIEKIIUH, TIPOBOIATCS TA0OPATOPHEIE pa0OTHI U IPAKTUICCKUEC 3aAHITHS.

OCHOBOW W3y4eHHs] MUCIUIUIAHBI SBJSIOTCS JICKIMHM, HA KOTOPBIX W3Jara-
I0TCSI HamboJiee CYIIECTBEHHBIE M TPYAHBIC BOIMPOCH, a TAaKXKE BOMPOCHI, HE
HaIeAINe OTPAKEHUS B YICOHOU JTUTEpATYpE.

[IpakTrueckne 3aHITHS HAMPAaBICHBI HA MPHOOPETEHUE MPAKTHICCKUX
HABBIKOB pacyeTa CHCTEM ONTHYECKOW CBS3U, MOAOOpPa OCHOBHOTO M BCIIOMOTa-
TEJIHLHOTO 00O0pYyMOBaHMs. 3aHATHS MPOBOAITCS MyTEM PEIICHUS KOHKPETHBIX 3a-
7a49 B ayJUTOPHUH.

JlaGopatopHble paOOThl HampaBi€Hbl Ha NPUOOPETEHHE TMPAKTUUYECKUX
HABBIKOB pacueTa WHKCHEPHBIX CHCTEM PaJMOHABHTAIIMU, ITOJ00pa OCHOBHOTO U
BCIIOMOTATEIILHOTO 00O0PYMOBaHUS. 3aHSATHS TMPOBOMITCS IYTEM PEIIeHUS KOH-
KpPETHBIX 33/1a4 Ha 1a00paTopHOM 000PYAOBaHUHU.

Bonbioe 3HaYeHNE 10 3aKPETUICHUIO U COBEPIIICHCTBOBAHUIO 3HAHUN UMEET
caMmocTosiTeNbHasi pabora cryaeHToB. MHpopmanuio 000 BceX BUIAX CaMOCTOS-
TEJTHLHOUW padOTHI CTYICHTHI MOTYYalOT HA 3aHATHUSX.

KoHTpons ycBoeHHMsI Marepuana TUCIUTIIMHBI TMPOU3BOJMUTCS MPOBEPKOM
OTYETOB U 3aIIHUTE JIA0OPaTOPHBIX PaboT. OCBOECHNE TUCITUTIIINHBI OIICHUBACTCS Ha
3ayeTe.

Bup yueOHbIx JlesaTenbHOCTh CTyIEHTa
3aHATUU
Jlexuus Hanucanne koHCIIEKTa JIEKLMI: KPAaTKO, CXEMATUYHO, IMOCIEI0BATEIBHO

(UKCUPOBATh OCHOBHBIE MOJIOKEHUS, BBIBOJBI, (POPMYINPOBKH, 000011Ie-
HUS; TIOMEYaTh BaXKHBIC MBICIH, BBIIENATH KIIOUEBBIE CIIOBA, TEPMHUHBI.
IIpoBepka TEpMHMHOB, MOHATUN C IMOMOIUBI SHIMKIIONEIUN, CIOBAPEH,
CTIPAaBOYHHUKOB C BBINMHMCBIBAHUEM TOJIKOBAaHHMM B TeTpaab. OO03HaueHue
BOIPOCOB, TEPMHUHOB, MaTepHajia, KOTOPBIEC BBI3BIBAIOT TPYJHOCTH, TIOMCK
OTBETOB B PEKOMEHIyeMoii tutepatype. Eciiu camocTosTenbHO HE yaaeT-
csi pa3oOparbecsi B Marepuaine, HeoOXoIuMo chOpPMYIHPOBATH BOIPOC U
3aJaTh MPEIOIABATEI0 Ha JICKIIMH WK Ha MPAKTHYECKOM 3aHSATHH.

Jlaboparopubie | KoHCIeKTHpOBaHHE PEKOMEHIYEMBIX UCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM
paboThI JIEKUMH, TTOATOTOBKA OTBETOB K KOHTPOJIBHBIM BONPOCAM, IPOCMOTP pe-
KOMEHYEMOM JIUTEPATYPhL.

[Ipaktnyeckne | KoHcnekTupoBaHue peKOMEHIyeMbIX HCTOYHHKOB. PaboTa ¢ KOHCIEKTOM




3aHATUA

JIEKLMH, IOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCaM, IPOCMOTP pe-
KOMEH1yeMo# nurepatypsl. [IpocinymmBanue ayauo- ¥ BUACO3anuce 1o
3aIaHHOM TeMe, PELICHUE 3a1a4 110 AJITOPUTMY.

[Toaroroska k
muddepeHIpo-
BaHHOMY 3a4eTy

[Tpu moAroToBKe K 3a4eTy HEOOXOAMMO OPUEHTUPOBATHCS HA KOHCIEKTHI
JeKIMH, PEeKOMEHIYEMYIO JHUTEpaTypy U BBHIIOJIHEHHBIE J1aOOpaTOpHBIE
paboThI.




Jucr PErucCrpanmnu U3MeHeHMI

[Toanuce 3aBenyro-
Jlara BHE- .
mero kageapoi, oT-

BETCTBEHHOM 32 pea-
nuzanuio OITOIT

/ [TepeueHb BHOCUMBIX U3MEHEHUMN CEHUA 13-
/11 .
MEHEHUU
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