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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁlpbl
nporokot Ne 66 ot « 20 » 4 2018 1
JINCT COI'NTACOBAHU A

Pabouas mporpamma JUCHUIUIMHBI COCTaBJIeHA C y4eToM TpeOoBaHWU (enepalbHOTO Tocyaap-
CTBEHHOTO 00pa30BaTeNbHOr0 cTaHaapra Beicuiero obpasosanus (PI'OC BO) mo HampaBieHHIO MOITO-
ToBKH (creruanbHOCTH) 11.03.04 DnekTpoHuKa M HAaHOXJIEKTPOHUKA, yTBepkaeHHOro 12.03.2015 rona,

paccMoTpeHa u omobpeHa Ha 3acemanuu Kadempsl DI «  » 20 roma, MPOTOKOI
Ne .

Pa3zpaboTumk:

cTapmmii mpenoaasarens kag. OI1 M. B. bopoaun

3aBenyromuii ooecrednBaromnei kad.
OI1 C. M. lllannapos

Pabouast nporpamMmMa IUCIUILIMHBI COINIacOBaHa C (DaKyJabTETOM U BhINTyCKaroeil kadeapoii:

Hexan ®OT A. 1. Boponun
3aBey oMM BRITyCKArOIIeH Kad.

Ol C. M. [llannapos
OKCIEepTHI:

npodeccop kadeaps I TYCYP JI. H. Opnukos
JlonieHT Kadeapsl HIeKTPOHHBIX pU-

6opos (3I1) A. U. Akcenon
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1. lean u 3agaun AUCHUILIHHBI

1.1. lleau TUCHMIINHBI
(dbopMupOBaHUE y CTYIEHTOB MOHUMAHUS TEOPETUUYECKUX U (PU3NYECKUX OCHOB COBPEMEHHOM He-
JMHEHHON ONTUKYU JJIS OCIEIYIOLIEro NCIONb30BaHMs 3TUX 3HAHUM NpH pa3paboTKe, SKCIUTyaTallH, UC-
CJIeJ0OBaHUU (PU3UYECKUX CBOWCTB M TEXHMYECKHUX XapaKTEPUCTHK 3JIEMEHTOB M YCTPOICTB HEIMHEHMHON
OITUKH

1.2. 3agaun IMCHMIIIINHBI
— pa3BUTHE HABBIKOB MPOBEJECHHUS HAYYHBIX HKCIIEPUMEHTOB C MPUMEHEHHEM JJIEMEHTOB U
YCTPONCTB HETMHEHHON ONTUKHU

2. Mecto aucunnimubl B ctpykrype OITIOII

HMucnunmuna «Henmuneitnas onruka» (b1.B./IB.10.2) otHOcHTCs k 650Ky 1 (BapuaTuBHAs 4acTh).

[IpenmecTByOMMMHA TUCIUTUIMHAME, (POPMUPYIOIIMMHI HAaYaJbHBIC 3HAHUSA, SBISIOTCSA: B3anmMo-
JefiCTBHE ONTUYECKOTO M3NyueHusi ¢ BelecTBoM, MHTerpanapHas ontrka, KommbrorepHoe mMoaenuposa-
HHUE U TPOEKTUPOBAHUS TPUOOPOB KBAHTOBOM MEKTPOHUKH, KOMITBIOTEpHOE MO/IETMPOBAHUE U IPOEKTH -
poBaHUs MPUOOPOB ONTHUYECKOW ANEKTPOHMKH, MaremaTtnka, Matepuasbl 3NeKTPOHHOM TexHHKH, Pac-
NPOCTpaHEHHE JIa3epHBIX MTyYKOB, YpaBHEHHS onTo(pu3nku, OU3MKa.

[TocnenyomuMu TUCHUIUIMHAMU SBISIOTCA: 3allUTa BBHIMYCKHON KBalu(UKAIMOHHOW pabOThI,
BKJTIOYAs TIOATOTOBKY K MPOIENype 3aIUTHI M MPOLEAYpY 3auuThl, [IpeaaumioMHas mpakTHka.

3. TpeOoBaHus K pe3yJbTaTaM 0CBOCHHMS AHCHUTIIHHBI

[Tponecc n3yueHust JUCUMIUIMHBI HAapaBiieH Ha (JOPMUPOBAHUE CIEYIOIINX KOMIETEHLUI:

— TIK-1 crmocoGHOCTBIO CTPOUTH MpOCTeimue Gpru3ndecKkne U MaTeMaTHIeCcKue MOJIEIH pruodo-
POB, CXEM, YCTPOWCTB M YCTAHOBOK 3JIEKTPOHUKU M HAHOAIEKTPOHMKH PA3JIMYHOTO (PYHKLIHOHAIBHOIO
HA3HAYEHUs, a TAKXKE MCIOJIb30BaTh CTAaHAAPTHBIE IPOIPAMMHBIE CPEACTBA UX KOMIIBIOTEPHOIO MOJEIIH-
pOBaHus;

— TIK-2 cnocoOHOCTBIO apryMEHTHPOBAHHO BBIOMPATh M PEAIM30BBIBATh HA MPAKTUKE dPPeK-
TUBHYIO METOJIUKY SKCIIEPUMEHTAIBHOIO MCCIEJOBAHUS MMapaMeTPOB M XapaKTEPUCTUK MPUOOPOB, CXEM,
YCTPOWCTB M YCTAHOBOK AJIEKTPOHUKH W HAHOAJIEKTPOHHUKH PA3IMIHOTO (PyHKIIMOHAILHOTO Ha3HAYCHUS;

B pesynbrare n3ydeHus TUCHMITIMHBI 00yYaroIIUNiCs TOJKEH:

— 3HATh OCHOBHBIC SIBIICHHUS M 3aKOHBI HEIIMHEHHON ONTHKW; MPUHIMITEI (HYHKIHOHUPOBAHHS
U3MEPUTENFHON anmnapaTypbl; MEXaHU3Mbl BO3HUKHOBEHHSI MOTPELIHOCTEH MU U3MEepeHUH U 00paboTke
pe3yabTaToB

— yYMeThb UCIOJIb30BaTh COBPEMEHHBIE METOMBI aHAIM3a Ul pacuéTa HEJIMHEIHOrO B3auMOIEH -
CTBHSI M3ITyYEHHsI C BEIIECTBOM; CTPOUTH MPOCTEiINe (PU3NIECKHEe U MaTEMaTHIEeCKUE MOJIETH MPUOo-
POB, CXEeM, YCTPOHCTB U YCTAaHOBOK AJIEKTPOHUKHM U HAHORJICKTPOHMKH; MMOJOUPATh M UCIOIb30BATh IS
AKCIEPHUMEHTA HEOOXOAMMOE 000PYI0OBaHUE U MaTepUaJbl; UCIOIb30BaTh U3BECTHBIE METOUKU SKCIIEPH -
MEHTAJIbHBIX HCCIIEAOBAaHUM B 00JACTU ONTUKHU; PACCUUTHIBATh MOTPELIHOCTH M3MEpPEHHs] M HAaXOIUTh
CHOCOOBI YMEHBIIICHHS MOTPEITHOCTEH; OLEHUBATh BBRIYMCIUTEIbHBIE TIOTPEIIHOCTH MPH 00paboTKe pe-
3yJBTaTOB

—  BJaJeTh TEPMUHOJIOTHEHN, UCIOIb3YEMON B HEIMHEWHON ONTHKE; COBPEMEHHBIMU METOAAMH
aHaJIM3a ¥ pacy€Ta HEJIMHEHHOrO B3aMMOACHCTBHS U3Iy4EHHs C BEIIECTBOM; METOAAMM aHAJIN3a ONTHYE-
CKHX U ONTHUKO-(PU3UYECKUX CXEM IMPUOOPOB U HAOIIONAEMBIX SBJICHUI; METOANKAMU IPOBEACHUS KCIIE-
PUMEHTAIIBHBIX W3MEPEHMM; MPOTrpaMMHBIMU CPEICTBAMHM KOMIIBIOTEPHOIO MOJEIMPOBAHMS; METONAMHU
OLICHKY ¥ YMEHBIICHHS IOTPEIIHOCTEH; ClI0CO0aMu TpeicTaBIeHUs pu3nueckoi HHpOopMaIy B MaTeMa-
TUYECKON U rpaduueckoil popme

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOIl padoThI
OO01ast Tpy10€MKOCTb JUCHHUIUIMHBI cocTapiseT 3.0 3a4eTHBIX eIMHHIIbI U IIPECTaBIeHa B Ta0Iu -

%Zgﬁlld'ua 4.1 — Tpy10€MKOCTh JUCHUILIMHBI
Bunbt yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
8 cemecTp
AynuTtopHble 3aHATHS (BCETO) 50 50
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Jlexnuu 20 20
[IpakTnueckue 3aHATUSA 18 18
JlaGoparopHble pabOThHI 12 12
CamocrositensHas padbota (Bcero) 58 58
OdopMmieHre 0TYETOB IO JTAOOPATOPHBIM paboTam 18 18
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 25 25
[ToaroroBka K NpakTUYECKUM 3aHATUSAM, CEMUHApaM 15 15
Bcero (6e3 ax3ameHa) 108 108
OO01mas Tpy10eMKOCTb, U 108 108
3auetHbie Equnuib 3.0 3.0

5. Conep:xaHue TUCHHUIIMHBI

5.1. Pa3nennl NUCHHUILIMHBI ¥ BUALI 3AaHATHHA
Paznensl IUCIUIUIMHBI M BUBI 3aHATUH IPUBEACHBI B Ta0uie 5.1.
Tabmuna 5.1 — Pasgens! fUCHUIUIMHBI U BUAbI 3aHSATUI

) = ) 2 /‘é\ % =
: ° o ) = =
& = g S g = o T
: s s < S 2 0
HazBanus pa3aenoB IUCHUTUIMHBI i ) =3 o, o 2 S5
= = e s 5o S =
= = O m 8 S 2
8 cemectp
1 BBenenue 1 0 0 2 3 IIK-1, IIK-2
2 OGuIre BOmpoChl HEMTUHEHHON ONTHUKH 4 8 15 IIK-1, IIK-2
3 [IpeoOpa3oBaHKEe YACTOTHI JIA3EPHOTO 4 6 20 38 |IIK-1, [IK-2
U3Ty4YeHUS MPU B3aMMOJICHCTBUHU BOJH B
OJTHOPOJIHBIX HEJIMHEWHBIX Cpeax
4 TIpeobpa3zoBaHue YACTOTHI P KBa3H- 2 2 0 6 10 |IIK-1, ITK-2
CUHXPOHHOM B3aUMOJICHCTBUH
5 BeIHYXJIEHHOE pacCesHUE CBETa 2 0 0 3 5 [K-1, TTIK-2
6 HenuHelinble IBIICHUS B ONITHYECKUX 3 0 0 3 6 IIK-1, IIK-2
BOJIHOBOJIaX
7 CamodoKycupoBKa B camoie(hOKyCH- 3 6 4 13 26 | IIK-1, [TIK-2
POBKa CBETOBBIX MYYKOB
8 OOparteHre BOITHOBOTO (ppoHTA U APY- 2 0 0 3 5 [TK-1, ITK-2
rve HeJTMHEHbIE SBICHUS
Hroro 3a cemectp 20 18 12 58 108
Hroro 20 18 12 58 108
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5.2. Conep:xkanue pa3aejioB JMCUMILTAHBI (110 JIEKIUSIM)

CopeprkaHue pa3aeioB TUCIUTIINH (TI0 JIEKIMSIM) TIPUBEICHO B TadmuIe 5.2.

Tabnuua 5.2 — ConeprkaHue pa3ie’aoB TUCIUILINH (TI0 JICKITHSIM)

- o]
2 z
Q P=a=t
S 5 &
O
Ha3zBanus paznenos CopeprxaHue pa3fesioB JTUCHUTIIUHBI (10 JICKIUSM) 2 &5
< 25
2 X
= S
8 cemectp
1 Beenenune [lenu u 3anaun, NpeIMET U COJEPKAHUE Kypca. 1 TIK-1, IIK-
CoBpeMeHHOE COCTOSTHHE U Hay4YHas poOiIeMaThKa 2
HEJIMHEWHOMN ONTHKH.
Hroro !
2 O61ue BOnpocsl Henuuelinas nonsgpusanus cpeabl Ipd MTHOBEHHOM 3 [IK-1, TTK-
HEJIMHEHHOM OIITUKH oTkiuke. OOIINH MTOAX0 K OIMUCAHHUIO HETMHEHHBIX 2
3¢ eKTOB BTOPOro Nopsiika. DJIeKTPOMAarHUTHAs T€O-
pusi HeMMHENHBIX 3(pPEKTOB BTOPOTO MOPSIKA.
Uroro
3 IIpeoOpazoBanue I'enepanyst BOJIHBI CYMMApHOW YaCTOTHI PH KOJUTH- 4 IIK-1, T1K-
4acTOTBHI JIA3EpPHOTO HEapHOM B3auMOEWCTBUM B HUOOare nuTHs. ['enepa- 2
W3JIYyYCHHS TTPU Hsi BTOpor rapMoHUKH. Da30BbIii CHHXPOHU3M MIPU
B3aUMOJICHICTBMY BOJIH B | T€HEpaLMU BTOPOM rapMOHUKHU. [ eHepanys BTOpou
OJHOPOJHBIX TAapMOHMKH NPH HAJTUYUKM 00paTHOrO BO3AEHCTBU-
HEJIMHEHHBIX cpefax s.Ilapamerpruueckoe ycuienue. Ilapamerpudeckas re-
Hepanus.
Hroro 4
4 TIpeoOpa3oBaHue KBazucuHXpoHHOE B3aMMO/IEHCTBUE B IEPUOANYE- [IK-1, TTK-
4acTOThI IIPU CKUX HEJMHENHBIX cTpyKTypax. [lepuonuueckue o- 2
KBa3UCUHXPOHHOM MEHHBIECTPYKTYPBI B CETHETORJIEKTPUKaX. MeTobl
B3aMMO/IEHCTBUU (hopMHpOBaHUS HHIYLMPOBAHHBIX JOMEHOB H PETY-
JISIPHBIX JTOMEHHBIXCTPYKTYP.
Hroro
5 BeiHyXI€HHOE BriHyX1eHHOE KOMOMHAIIMOHHOE paccesHue. BoiHy- IK-1, ITK-
paccesiHie CBETa JKIEHHOE paccesinue Manaensitama-bpuitosHa. 2
Hroro 2
6 Henuneiinble siBneHus B | BolnHOBOMHAs reHepalst BTOpoil rapMoHUKU. [ eHepa- [IK-1, TTK-
ONTUYECKUX BOJHOBOJAX |ILIMs FAPMOHMK HA MEPUOANYECKUX JTOMEHHBIX CTPYK- 2
Typax BONTHYECKUX BOJIHOBOJAX.
Hroro 3
7 CamodokycupoBka 1 | PacmpocTpaHeHne CBETOBBIX ITyYKOB U CBETOBBIX UM- 3 IK-1, ITK-
caMoie(pOKyCHpOBKa MyJILCOB B HEeMHEHHOH cpene. CamodokycHpoBKa 2

CBCTOBBIX ITYYKOB

ucamoze(hoKycrupoBKa CBETOBBIX ITyukoB. Da3oBas
CaMOMOZAYJISILMS U KOMIIPECCHSI CBETOBBIX UMITYJIb-
coB.BpeMeHHbIe onrTrueckue conuToHsl. IIpo-
CTPAHCTBEHHBIE ONTHYECKHE CONUTOHBIL. [Ipo-
CTPAHCTBEHHBIE COIUTOHBI BHOTOPE(HPAKTUBHBIX KPHU-
CTaJUIax U UX B3aUMOJeHcTBHE
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Hrtoro

8 Obpamenue BomHOBOrO | JIMHamuueckas rojorpadus u oOpaiieHue BOITHOBOTO 2 IK-1, ITK-
(dbpoHTa M Ipyrue ¢dponTta. CriocoOb1 oOpareHus: BOJIHOBOTO ()pOHTA 2
HEJIMHEUHBIE SBICHUSA unpuMmenenus. Ontuueckast OucrtadbunpHocTh. Henu-

HelHbIi uaTepdepomerp Padpu-Ilepo.

Hroro 2
Hroro 3a cemecTp 20

5.3. Pa3nesbl AMCHMIIMHBI M MEKIMCUUILUINHAPHBIE CBSA3M ¢ 00eCeYnBAIIMMH (TpeAbITyIIUMHU)
U obecneynBaeMbIMU (NMOCJAEAYIONIUMH) TUCHUNIIMHAMUA
Paznenbl qUCHUIITUHBL 1 MEXIUCIUIUIMHAPHBIE CBA3M C 00€CIeUNBAOIINUMU (TIPEIBIIYIIUMU) U

obecrnieunBaeMbIMHU (TTOCIIETYIONIMMHI ) AUCITUTUTMHAME TPEICTAaBIEHBI B TabIuIe 5.3.

Tabauna 5.3 — Pa3aenbl AMCHMIUIMHBL U MEKIUCIIMIUIMHAPHBIC CBSI3H

Ne pa3nenoB gaHHON AMCUUIUIMHBL, 1151 KOTOPBIX HEOOXOAUMO
HayMeHOBaHME TUCIUTLIHH M3y4eHre o0ecreurBaomuX U 00ecneunBaeMbIX JUCIUILTUH
1 2 3 4 5 6 7 8
[TpenmecTByromuUe TUCHUIUIMHB
1 B3aumogeiicTBrE ONITHYECKOIO N n n N n n N N
U3JIy4YEHHS C BEILECTBOM
2 NHTerpanbpHas ONTHKA + +
3 KommnbroTepHOE MOIEIUPOBA-
HUE U IPOEKTUPOBAHUS MPUOO- + + + + +
POB KBaHTOBOM 2JIEKTPOHUKHU
4 KoMnplOTEpHOE MOJIEIUPOBA-
HHE U TIPOEKTUPOBAHUS PHOO- + + + + +
POB ONTUYECKOM NEKTPOHUKHU
5 Maremaruka + + + + + + +
6 Matepuasl AIEKTPOHHOM TeX- . " N . " N N
HUKH
7 PacipocTpaHeHHe Ja3epHBIX n n n n n n n
ITy4KOB
8 YpaBHeHMs onTODU3UKU + + + +
9 ®usuka + + + +
[Tocnenyromre TUCIUTIITAHBI

1 3amura BeIycKHON KBanudu-
KallMOHHOM ThI, BKJIFOYASI

AIIMOHHOM PabOThI, BKITIOYA N . n N . n N "
MOJTrOTOBKY K IIPOLIEAYPE 3alllU-
ThI U IPOLIEAYPY 3ALUTHI
2 IlpenaunioMHas pakTUKa + + + + + + + +

5.4. CooTrBeTcTBHE KOMIIETEHIIUI, GOPMUPYEMBIX NPH U3YyYeHUH TUCHUIIUHBI, U BUA0OB 3aHATHI
CooTBeTcTBHE KOMMETEHIUH, (POPMUPYEMBIX MPH WM3YYEHUH AWCIUIUIMHBI, ¥ BHUJIOB 3aHATHA

MIPEICTAaBIICHO B Tabnuiie 5.4.

Tabnuma 5.4 — CooTBETCTBHE KOMIIETEHIINH, (DOPMHUPYEMBIX NIPU W3yUYEHUH JAUCIUILTUHBI, U BUIOB 3aHI -

THI

Bunrl 3anstuit

(DOpMBI KOHTPOJIA
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Komniereniuu
Jlex
IIpak. 3aH.
JIa6. pad
Cam. pab

ITK-1 + + + + Otuet o nabopaTtopHoii pa-
6ote, Onpoc Ha 3aHATHUSAX,
3auerT, Tect

[1K-2 + + + + OtyeT no 1aboparopHoii pa-

6ote, Onpoc Ha 3aHATUSX,
3auer, Tect

6. UnTepakTUBHBIE MeTOAbI U GOPMBI OPraHU3ANUH 00yYeHHUs
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI
HaumeHnoBanue nabopaTopHbIx paboT npuBeaeHo B Tadmuie 7.1.
Tabnuna 7.1 — HaumeHoBaHue 1ab0paToOpHBIX paboT

3 zE
2 S 5
Z > 5
Ha3Banus pa3znenos HaumeHnoBaHue nabopaTtopHbIX padoT z &5
2 2 <
= 2 3
a 2 2
= S
8 cemectp
3 [IpeoGpa3oBanue @®a30BbIil CHHXPOHU3M IIpU T€HEPALUXA BTOPOM IrapMo- 4 [IK-1, IIK-
4acTOTBHI JIA3EpPHOTO HUKH J1a3€PHOT0 U3JIy4EHUS B OTHOOCHBIX KpUCTAJI- 2
W3ITy4eHus Ipu nax. Yacts 1. MccrnenoBanre KpUBBIX YIJIOBOIO CHH-
B3aMMOJICHCTBUU BOJIH B | XpPOHU3Ma
H HBIX . .
OAHOpOA ®a30BbIil CHHXPOHU3M IIPH F€HEPALUU BTOPO TapMo- 4
HEJIMHEWHBIX cpelax
HUKHU Ja3€PHOTO M3IYYECHUS B OTHOOCHBIX KPUCTAII-
nax. Yacts 2. MccrnenoBanue KpUBBIX TEMIIEPATypHO-
r0 CHHXPOHH3Ma
Hroro
7 CaMOOKyCHpPOBKAa U | AMIUTUTYHASI SJIEKTPOONTHYECKAss MOIYIISALIUSA Jla3ep- 4 IK-1, ITK-
camoe(hOKyCHpPOBKa HOTO W3ITyYeHUs 2
BETOBBIX ITyYK
CBCTO YAKOB Hroro
Hroro 3a cemecTp 12
8. IIpakTuyeckue 3aHATUSA (CEMHUHAPDI)
HanmeHnoBaHMe MpakTHUECKUX 3aHATHH (CEMHUHApPOB) MpUBEACHO B Tabnuie 8.1.
Tabauna 8.1 — HanmeHoBaHME MPAaKTUYECKUX 3aHATHH (CEMHHAPOB)
3 5 £
9 = =
Z = 5
HasBanus pa3znenos HaumeHoBaHMe IPaKTUYECKHUX 3aHATHH (CEMUHApOB) | = & &5
2 2
S o =
a 2 g
= S
8 cemecTp
2 O61mue BOIpOCH Henunelinasa nonsipusanus cpeapl IpU MITHOBEHHOM 4 IK-1, ITK-
HEJTMHENHOM ONTHUKHU OTKJIMKE 2
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Uroro
3 [IpeoOpazoBanue [IpeoOpazoBaHre YaCTOTHI JIA3EPHOTO U3TYUEHUS TIPU IK-1, ITK-
YaCTOTHI JIA3E€PHOTO B3aMMO/JICHICTBUY BOJIH B OJHOPOJHBIX HEIMHEHHBIX 2
W3ITyYeHUs TIpU cpenax.
B3aMMOJICHCTBHI BOIH B |1 6
OZTHOPOJIHBIX
HEJIMHEHHBIX Cpeiax
4 TIpeoGpazoBanue [IpeobGpazoBanme 4aCTOTHI P KBA3UCHHXPOHHOM 2 ITK-1, TIK-
4acTOTHI TIPU B3aMMOJCHCTBHH 2
KBa3HCHHXPOHHOM Vitoro 2
B3aMMO/ICHCTBUN
7 CamodokycupoBka u | PacnipocTpaneHnue CBETOBBIX ITyYKOB B HETMHEHHON 6 [K-1, ITK-
camozedokycrupoBka cpene. CamookycupoBka 1 caMo/ie(pOKyCHpPOBKa 2
CBETOBBIX ITyYKOB CBETOBBIX ITy4KOB. [IpOCTpaHCTBEHHBIE ONITHYECKHE

COJIUTOHBI

Uroro 6
Hroro 3a cemecTp 18

9. CamocTtosiTeqbHasi paboTa
Bunbr camoctosTenbHOI paboThI, TPYZOEMKOCTh U (hOPMHUPYEMbIe KOMIIETCHIINU TIPE/ICTABICHBI B

tabmure 9.1.
Tabauma 9.1 — Buasl caMoCTOSITEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN
3 z 5
2 = g
) O =
Bunsr camocTosTenbHON = > 0
Hassanus paznenon " = DopMbI KOHTPOJIS
paboThI 8 s 2
S =
z | £¢
= S
8 cemectp
1 Beenenue IIpopaboTka JEeKIIMOHHOTO 2 |IIK-1, Omnpoc Ha 3aHsaTHAX, Tect
Marepuasa [1K-2
Hroro
2 O61ue BOnpocsl ITonroroBka K nmpaxkTuye- 4 |IIK-1, Omnpoc Ha 3aHsaTHAX, Tect
HEIUHEHHON ONTHUKH CKHMM 3aHSTHUSIM, CEMHUHA- I1IK-2
pam
[IpopaboTka JEeKIMOHHOTO 4
Marepuana
Hroro
3 IIpeobpazoBanue IToaroroska K nmpaxkTuye- 4 |IIK-1, Omnpoc Ha 3aHsATHAX, OT-
YacTOTHI JIA3€PHOTO CKUM 3aHSITHSIM, CEMHUHA- [1K-2 YeT 1Mo JabopaTopHoOi pa-
W3IIy4eHUS IPU pam 6ote, Tect
B3aMMOJICHICTBUH BOJIH B
3aHMOZICHC OIE [IpopaboTka IeKIMOHHOTO 4
H HBIX HEIMHEHHBIX
OFHOPOA CIHE Marepuana
cpenax
OdopmieHne 0TYETOB 10 6
n1abopaTopHBIM padboTam
OdopmieHne 0TYETOB 10 6
nabopaTopHBIM paboTam
Uroro 20
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4 TIpeoOpa3oBanue IToaroroBka k mpakTuue- 3 IK-1, Onpoc Ha 3anarusx, Tect
YaCTOTBI IIPH CKHUM 3aHATUAM, CEMHUHA- [K-2
KBa3UCHHXPOHHOM pam
B3aMMOAEHCTBUMN
3auMoneHc [TpopaboTka IeKIIMOHHOTO 3

Marepuana

Utoro 6
5 BeiHyXIEeHHOE IIpopaboTKa JEeKIIMOHHOTO IIK-1, Omnpoc Ha 3aHsaTHAX, Tect
paccesiHue cBeTa marepuaia [1K-2

UTtoro 3
6 Henuneiinple siBnenus B | [IpopaboTka JIEKITMOHHOTO 3 [IK-1, Onpoc Ha 3anarusx, Tect
ONTUYECKUX BOJIHOBOJAX |Marepualia [K-2

Hroro
7 CamodokycupoBKa 1 [ToaroroBka Kk mpaxkTHye- 4 |TIK-1, Ompoc Ha 3ausaTusax, OT-
camozedokycrupoBka CKUM 3aHATHUSIM, CEMUHA- [1K-2 4eT 1o 1abopaTopHoil pa-
CBETOBBIX ITyYKOB pam oore, Tect

[IpopaboTka JEeKIIMOHHOTO 3

Matepuana

OdopmieHne 0TYETOB 10 6

JabopaTopHBIM paboTam

Hroro 13
8 O6parmienue BonHoBoro |[IpopaboTka JIeKIIMOHHOTO 3 [IK-1, Omnpoc Ha 3ansATUAX, Tect
(dbponTa U 1pyrue Marepuaia [1K-2
HEJIMHEUHBIE SIBJICHUS Vitoro 3
Hroro 3a cemecTp 58
Hroro 58

10. KypcoBoii npoekT / KypcoBasi padora
He npenycmorpeno PVYII.

11. PeiiTuHrOBas cucTemMa sl OLEHKH YCIIeBAeMOCTH 00yUaI0IIUXCS

11.1. BanabHbIe OLEHKH AJIsl 3JIEMEHTOB KOHTPOJIA
Tabnuma 11.1 — bayuibHBIE OIIEHKH ISl 2JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MakcumanbHbBIN MakcumanbHbBIN
DneMeHTHl yueOHOM 0aJnt 3a mepuo;y Bcero 3a
6amt Ha 1-yto KT ¢ | ©Oamn 3a nepuon
NEeATEIbHOCTH mexay 2KT u Ha ceMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHEI[ ceMecTpa
8 cemectp
3auer 20 20
Omnpoc Ha 3aHATHIX 12 12 6 30
OtyeT no naboparopHOM 20 20 40
pabote
Tect 10 10
Hroro makcumym 3a nepu- 32 32 36 100
on
Hapacratomum urorom 32 64 100 100
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11.2. Ilepecyer 0a/1J10B B OLICHKH 32 KOHTPOJIbHBbIE TOYKH
[TepecyeT OamioB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeCTaBIeH B Tadbmuie 11.2.
Tabmuma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKU

banisl Ha 1aTy KOHTPOIBHOM TOYKH Ouenka

> 90% ot MakcuManbHON cyMMBbI OaitoB Ha gaty KT 5

Ot 70% no 89% ot makcumasibHOM cymmbl 6aiioB Ha aaty KT

4
Ot 60% 10 69% oT MakcuMaIbHON cyMMbI OaioB Ha jnaty KT 3
2

< 60% oT MakcuManbHOU cymMMbI OamuioB Ha aaty KT

11.3. Ilepecyetr cymMMbI 02/1710B B TPAAULHOHHYIO U MEK/TYHAPOAHYIO OLEHKY
[Tepecuer cymMMBI 0aIOB B TPAIUIIMOHHYIO U MEXKIYHApOAHYIO OLIEHKY MPEJICTABIECH B TAaOIHIlE
11.3.

Tabauma 11.3 — Ilepecuer cymMMbl 0aJTOB B TPAAUITMOHHYIO ¥ MEXKTYHAPOIHYIO OIICHKY

Htorosast cymma 0anos,

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

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIMYHO)
85 -89 B (ouens xoporiio)

4 (xopor1o) (3a4TeHO) 75 - 84 C (xopor0)
70 - 74
65 - 69 D (ynoBneTrBopuTeIbHO)

3 (yIOBJIETBOPUTENHHO) (3a4TEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIIECTBOPHTENLHO) (e Huxe 60 6ammon F (neynoBneTBopHUTENBbHO)

3a4TEHO)

12. Y4yeOHO-MeTOAMYeCKOEe M HHPOPMALIMOHHOE OOecrevyeHne TUCHMIIIMHBI

12.1. OcHoBHas JIMTEpaTypa

1. BBaenenue B HEMMHEIHYIO ONTHKY [DNeKTpOHHBIN pecypc]: Yuebnoe mocoodue / [llanmapor C.
M. - 2012. 41 c. - Pexxum noctyna: http://edu.tusur.ru/publications/2059 (nara oOpamenus: 27.07.2018).

2. OcHOBBI (U3MUECKOW W KBAHTOBOH ONTHUKH [DIEKTPOHHBIN pecypc]: YueOHoe mocobue /
[Mangapos B. M. - 2012. 197 c. - Pexxum ngoctymna: http://edu.tusur.ru/publications/750 (nata oGpamieHus:
27.07.2018).

3. ®oropedpakTuBHBIE dPPEKTHI B AIEKTPOONTUUSCKUX KpUCTAIUIAX [DIEKTPOHHBIN pecypc]:
VYue6Hoe nocobue / lllanmapos B. M., Mangens A. E., lllanmapos C. M., Bypumos H. U. - 2012. 244 c. -
Pexxum noctyna: http://edu.tusur.ru/publications/1553 (nara o6pamienus: 27.07.2018).

12.2. lonosiHuTEIbHAS JIUTEpaTypa
1. Wndopmannonnas onrtuka / ITox pen. H.H. EtuxeeBa. Yuebnoe nmocobue — M., U3narens-
ctBo MDOMU, 2000. - 516 ¢ (nanuuue B 6ubnmuotexke TYCYP - 19 5k3.)
2. Iluxtun A.H. OnTtuueckas U KBaHTOBas MEKTpoHHKA. YueOHuk a1 BY3oB.- M.: Beicias
mikona, 2001. — 574 c. (manuune B 6ubanorexke TYCVYP - 150 5k3.)
3. Ilpuknagnas HenuHEHHas onrtuka: yaeonoe mocoome / I1. I1. T'eiiko. — Tomck: TYCVYP, 2007.
— 109 c. (manuune B 6ubnrorexke TYCVYP - 83 3k3.)

12.3. YueOHO-MeTOAHYECKHE MOCOOUS

12.3.1. O0s3aTebHBIC y4eOHO-MeTOAMYECKHE TOCOOHS
1. AmmuuTynHas 3J7€KTpOONTHYECKas MOAYJSALUS JIa3€pHOTO M3Iy4eHHs [DJIEeKTPOHHBIN pe-
cypc]: Metoauueckue ykazaHus K J1abopaTtopHoii pabote no kypcam "Henuneitnas ontuka" u "KorepeHt-
Has onTuka u rosnorpadusa” mist crynentoB HanpasieHuil 200700 "dortoHuka u onTouHpopMaTuka' U
210100 "DOnexrponuka u Hanoanekrponuka" / Hlanmapos C. M., Bypumos H. U. - 2014. 19 c. - Pexum
noctyma: http://edu.tusur.ru/publications/4103 (mara obpamenus: 27.07.2018).
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2. ®a30BbIii CUHXPOHM3M IIpU T€HEpalMM BTOPON TapMOHUKH JIa3€PHOIO M3IY4YEHUS B OJHO-
OCHBIX KpHCTaJUIaxX [DIEKTPOHHBIN pecypc]: Meronnueckue ykazaHus K jadboparopnoit padore / [llanma-
poB C. M., boponun M. B. - 2012. 21 c. - Pexxum noctyna: http://edu.tusur.ru/publications/1893 (mgara 00-
pamenus: 27.07.2018).

3. Henuneitnas ontuka [DneKTpoHHBIN pecypc]: MeToauueckue yka3aHus K IPaKTUYECKUM 3a-
HATHSM U TI0 CaMOCTOSATEIBHOM padote st cryneHToB HamnpasieHus 200700 "dortonuka u ontouHdpop-
maruka" / [Hangapos C. M. - 2014. 33 c. - Pexxum pocryma: http://edu.tusur.ru/publications/4109 (mara
obpamenus: 27.07.2018).

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS 1JIsl JIMI C OTPAHMYEHHBIMU BO3MOKHOCTSIMH 3/10POBbS H
UHBAJU/I0B

Y4eOHO-MeTOIMYeCKUEe MaTeprallbl JJIsi CAaMOCTOSITENIbHOM M ayAMTOPHOI paboThl 00ydaroImuxcs
U3 YUCIIa JIUI] C OrPAaHMYEHHBIMH BO3MOKHOCTSMH 3/10pPOBbSl U MHBAJIUIOB MPEJOCTABISIOTCS B (OpMax,
aJalTUPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0POBbS U BOCIPUATUS UHPOPMAIIIH.

JL1s1 ML ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe yBETMUEHHBIM IIPHUPTOM.

JL1s1 a1 ¢ HapylIeHUusIMH cJIyXa:

- B (hopMe IIIEKTPOHHOIO TOKYMEHTA;

- B IeyaTHou (opme.

JI1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUIaTe/ILHOIO anmnapara:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B Me4aTHo (opme.

12.4. IIpodeccuonaibHbie 6a3bl JAHHBIX U MHGOPMAIIMOHHBbIE CIIPABOYHbIE CHCTEMbI

1. Tlpu u3yyeHHM AMCLUHUILIMHBI PEKOMEHIYETCSl UCIONb30BaTh 0a3bl JAHHBIX, HHPOPMALIMOHHO-
CIIPaBOYHbBIE U IIOUCKOBBIE CHCTEMBI, K KOTOPBIM y TYCVYPa €CThb IOCTYII
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuajibHO-TEXHUYECKOE o0ecnedeHue TMCIUIINHBI U TpedyeMoe MPporpaMMHoe
o0ecrneyenme

13.1. O0uue Tpe6OBaAHUSI K MATEPHAJIBLHO-TEXHUYECKOMY U IPOTPAMMHOMY 00ecredeHH 0
AUCHUILIMHBI

13.1.1. MaTrepuaJbHO-TEXHHYECKOE H IPOrPpaMMHoOe o0ecnedyeHne 1JIsl JIEKIMOHHbBIX 3aHATHH
Jlns mpoBeieHus 3aHATUHN JIEKIIMOHHOTO TUIIA, TPYIIOBBIX U MHIAWBUIyaIbHBIX KOHCYJIbTALUH, TE-
KyIIIETO KOHTPOJISI M MTPOMEKYTOYHON aTTECTAI[MU UCIIONB3YeTCs yueOHas ayTUuTOPHUS ¢ KOJIMYECTBOM TIO-
CaJIOYHBIX MeCT He MeHee 22-24, 00opymoBaHHAs TOCKOM M CTaHAApTHON yueOHO# mebenbro. Mmerorces
JEMOHCTpAIIOHHOE 000pyI0BaHNE U YUeOHO-HATISAHBIE TOCOOUS, 00eCIIeUnBAOIIe TEMAaTHUECKHIE WII-
JIOCTPALIMHU 10 JIEKIMOHHBIM pa3JielaM TUCIUIUINHEL.

13.1.2. MaTepuaJibHO-TeXHHYeCKOe U IPOrPaMMHoOe ofecriedeHue Ui NPAKTHYeCKUX 3aHATHI

VYuyebHast maboparopust

yueOHast ayquTopus ISl IPOBEICHUS 3aHATHI MTPAKTUIECKOTO TUTIA, YIeOHAsT ayTUTOpuUs IS TIPO-
BEJICHUS 3aHATHH 1aOOpaTOPHOTO TUIIA, IOMELEHHE JUIsl KYPCOBOTO NMPOEKTUPOBAHUS (BBIMOIHEHHS Kyp-
COBBIX PabOT), TOMEIIEHHE ISl IPOBEICHHSI TPYTIIIOBBIX U MHIUBUIYATbHBIX KOHCYTBTAIHNA

634034, Tomckas obmnacte, I. Tomck, Bepmununa ynuna, a. 74, 110 aya.

Onucanune UMerIerocs 000pyI10BaHUS:

- JlTaboparopHsie cTeHabI (6 IIT.);

- UsmepuTtenbHble TpudOpHI;

- Jlocka MarHUTHO-MapKepHasi;

- Onrnueckas ckambsa OCK-4;

- [Tomerenue 1t XxpaHeHUs yueOHOTo 000pYyIOBaHHUS;

- Komnnext cnenuanu3npoBaHHoN yueOHON Me0eny;

- Pabouee mecTo mpenogaBares.

[TporpamMmmHoe obecrieueHne He TpeOyeTcs.
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13.1.3. MarepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHune JVIs J1adopaTopHbIX pador
VYyeOHnas naboparopust
yueOHast ayAUTOpHs JUIsl IPOBEACHUS 3aHATUI JIaOOPaTOPHOTO TUIIA
634034, Tomckas obnacte, . Tomck, Bepmuauna ynuna, n. 74, 111 ayn.
Onucanue uMerouierocs 000py10BaHuUs:
- Y4eOnslii creny «OnTukay (2 mr.);
- Octunorpad C 1-93;
- Uctounuk nutanus TB-1;
- Ucrounuk nuranus b5-43;
- ['eneparop ummnynscos I'5-54 (3 wrt.);
- 'eneparop ummnynscos '5-56;
- Bonst™merp B7-78/1;
- Mynstumerp FLUKE 8845A;
- Ocummnorpag TEKTRONIX TDS 2012C;
- Uctounuk nuranus Mastech HY 3002D-2;
- JJabopatopHbie cTeHabl: «IneKTpoonTudeckuii apdex» (2 mrt.), «Da3zoBbIil MOPTPET;
- Kommbrotep (2 mit.);
- Kommnext cnenuanu3npoBaHHol yueOHON Mebeny;
- PaGouee mecTo mpenogaBares.
[IporpamMmMHoOe obecrnieueHue:
— Google Chrome
— OpenOftice

13.1.4. MarepuajibHO-TEXHHYECKOE W MPOrPaMMHOe o0ecreyeHne il CAMOCTOATEIbHOH PadoThI
Jns caMoCTOSATEIbHOW PabOThl MCMOIB3YIOTCA y4eOHBIE ayAUTOPHU (KOMIIBIOTEPHBIE KIIACCHI),
PaCIOJIO’KEHHBIE TI0 aJIpecaM:
- 634050, Tomckas obmacTs, I. Tomck, Jlennna npocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, I. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 aynx.;
- 634034, Tomckas obmacTh, I. ToMck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas obnacts, I. Tomck, Bepmmnauna ynuua, 1. 74, 207 aya.

CoctaB 0060pyIOBaHHUS:

- yueOHast Mmeberb;

- komnbioTeps! kKiacca He Huke [IDBM INTEL Celeron D336 2.81T1. - 5 wit.;

- KOMITBIOTEPBI TIOJIKIIIOYEHBI K ceTH «HTepHeT» M 00ecrneunBaoT JOCTYI B JIEKTPOHHYIO HH-
(b opMaIOHHO-00pa30BaTEeILHYIO CPEAy YHHBEPCUTETA.

[lepeueHp MPOrpaMMHOTO OOECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajbHO-TeXHHUYeCKoe o0ecredeHre JUCIUIIIHHBI /ISl JIMI C OTPAHHYeHHBIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIU/I0B

OcBoeHME NUCUUIUIMHBI JIMIAMU C OTPAHMYEHHBIMH BO3MOYKHOCTSIMM 3/10pOBbS U HWHBaJIUJaMU
OCYUIECTBIIIETCA C UCTIOIB30BAHUEM CPEJICTB 00YUYEHHS OOIIEro U CIeUaaIbHOTO Ha3HAUYCHUSI.

[Ipu 3aHATHAX ¢ 00yUYaIOIIMMUCS ¢ HAPYIIEHUSAMHM CJIyXa IPEayCMOTPEHO UCIIOIb30BaHUE 3BYKO-
YCHUIIMBAIOIIEH anmaparypbl, MyJIbTUMEIUHHBIX CPECTB U APYTUX TEXHHUUECKHUX CPEJICTB MpHeMa/mepea-
4yi y4yeOHOM HH(POPMALIUHU B TOCTYIHBIX (POpMax, MOOMIIBHOM CUCTEMBI MPETIOIaBaHUs 111 00y IatOIIIXCSI
C MHBAJIHUIHOCTHIO, MOPTATUBHON MHIYKIIMOHHOW CHCTEMBI. YueOHas ayJUTOpHsl, B KOTOPOH 3aHUMAIOTCS
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oOydaroliecs: ¢ HapylIeHHEM CilyXa, 000py/lOBaHAa KOMITBIOTEPHOM TEXHHMKOM, ayIMOTEXHUKOH, BUICO-
TEXHUKOM, AMEKTPOHHON JOCKOH, MYJIbTUMEIUIMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ 0OYyYAIOIIUMUCS ¢ HAPYIIEHUSIMU 3PEHUsIMU TPEAYCMOTPEHO UCTIONh30BAHNUE B
JICKIMOHHBIX U YU€OHBIX ayAUTOPUIX BO3MOXKHOCTH MPOCMOTPa yAAIEHHBIX 00BEKTOB (HampuMep, TeKCTa
Ha JIOCKE WM CJaif/la Ha SKpaHe) MPU TOMOIIU BUCOYBETUIHTENEH JIJIsl KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATUSX C 00y4YaIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNNapara HCIOJb-
3YIOTCSl QIBTEPHATUBHBIC YCTPOICTBA BBOAA MH(OPMAIIUY U IPYTHEe TEXHUUECKHE CPEICTBA IpUeMa/iepe-
Jnadn yaeOHOM MH(pOpMalUU B JOCTYIHBIX (popmMax, MOOMIIBHOW CUCTEMBI OOyYCHHS IS JIFO/ICH C WHBA-
JUIHOCTBIO.

14. OIIeHO‘leIe MarTepuaJbl  METOANICCKUE PEKOMECHIAIUU MO OPraHUu3allu U3y4CHUA
AUCHHUITINHBbI

14.1. Conepmalme OLHCHOYHBIX MAaTE€PHUAJIOB U METOANYICCKUE PCKOMECHAALIUNA
I[J'IH OLCHKHU CTCIICHHU C(l)OpMHpOBaHHOCTI/I N YpOBHs OCBOCHHUA 3aKPCIUICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMIICTCHITUIH HCIIOJIB3YIOTCA OLCHOYHBIC MAaTCpUajibl B COCTABE!

14.1.1. TecToBBI€ 3aTaHUA

1. Haubonpmmii KO3 UITHEHT ds
HEJTMHEHHON BOCHPHUMYHMBOCTH Il HHoOaTa d
33

JINTHUS 3TO...
dis
d22

2. VYKaxuTe BOJHOBOE YpaBHCHHUC  JIs1

o’(e-E) _ 0P,

Cpenbl C Y4eTOM HABOAMMOW B HEW CBETOBBIMU V’E - o - o ——
BOJIHAMHU HEJINHEMHON JIEKTPUUECKOU ot ot
MOJISIpU3ALUN
2
) O*E
VE-—pe—=0
ot
. 2 .
0A i 0°A ikAn, y
— ———=
oz 2k ox n
2k*An
U"+| 220w _oky U =0
n
3. VYkaxuTe YCIOBUS CHHXPOHU3MA JUIsS o3 > 20
TeHEepallui  BOJIHBI ~CYMMapHOM  4acTOThl B ks < 2k;
HEJIMHENHOU cpefe ©1= O - M
k3 = k1 - k2
3= 20)1
k3 = 2k1
W= + 0
k3 = k] + k2
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4. B cpemax ¢ KakuM THUIIOM B OJHOPOAHBIX JIMHEWHBIX CpeIax
HEJIMHEMHOCTU BO3MOYKHA T€HEpalus BTOPOU
TapMOHUKH?

B Cpe/Iax ¢ KyOMYHON HETMHEHHOCTHIO

B Cpellax ¢ KBaAPaTUYHON HEJIMHENHOCTHIO

B HCOOHOPOAHBIX JIMHEHHBIX cpeaax

5. st cpenapl ¢ caMO(MOKYCHPYIOIIMM THUIIOM  BPEMEHHOMY COJIUTOHY
HEJITMHEWHOCTH pelieHne HEJIMHEWHOTO
ypaBHeHus [llpenunrepa cooTBETCTBYET. ..

TCMHOMY COJIMTOHY

CBCTJIIOMY COJIMTOHY

rayCccoBY ITy4Ky

6. Kakoe ypaBHeHue omnpezaenser  ypaBHeHue Kopresero-/le-Bpusa
CYLIECTBOBAaHHE COJMTOHA M OIMCHIBAET €0

ypaBHeHuE MakcBesia

nosezicHue?
ypaBHeHue Hprotona-JleiioHuna
ypaBHeHue Papanes
7. HenuneitHo-ontrueckue 3QpQexTsr 00- BIUSHUIO HHTEHCHUBHOCTH  CBETOBOIO
Hapy>KUBAKOTCS 1O ... II0JI1 HAa XapaKTep ONTUYECKUX SBJICHUN
BIWSHUIO JUIMHBI BOJIHBI CBETa Ha
IIOKa3aTellb IIPEJIOMIICHUS ONTUYECKUX
MaTepHaIoB
BIUSHUIO  TOJNSpU3allMM  CBeTa  Ha
ONITUYECKOE  MONIOIIEHHWE B  ONTUYECKUX
Marepuaax
BIIUSHUIO CTEIIEHU MOHOXPOMAaTUYHOCTH
CB€Ta Ha KOHTpacT HUHTep(EepeHIINOHHOI
KapTHHBI
8. VYcinoBuem mposBIEHUS ONTHYECKOU HaIPsKEHHOCTHU CBETOBOTO ITOJIS

HEJTUHEHHOCTH Cpeabl ABJKICTCA 3aBUCHMOCTD

OTHOCUTEIIbHOW JUAJIEKTPUYECKOW TMpOHULIAe-
MOCTH MaTepHana oT: MOJISIPU3ALMU CBETOBOIO U3Ty4YECHUS

JJINHBI BOJIHBI CB€TA

HavaJIbHOH (ha3bl CBETOBOM BOJIHBI

9. Camo(okycupoBKa CBETOBOTO ITydKa (boTOMHAYIIUPOBAHHBIE BO3MYIIECHUS
MIPOUCXOIUT B Cpee, TAE ... HoKa3ares PEIOMIICHUS UMEIOT
OTpPULIATENIbHBIA 3HaK W 1O  aOCOMIOTHOM
BEJIMYMHE YBEJIMYUBAIOTCS C HWHTEHCHUBHOCTHIO

cBETa

(boTOMHAYIMPOBAHHBIE BO3MYILIEHUS
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MOKa3aTeJs MPETOMIICHUS UMEIOT
OTpULIATEIbHBIH 3HAK W 1O aOCONIOTHOMN
BEJIMYMHE YMEHBIIAIOTCS C WHTEHCHBHOCTBHIO
cBeTa

(OTOMHIYITUPOBAHHBIC BO3MYILICHUS
IoKas3aresis MIPEJIOMIICHUS HAMEIOT
MOJIOKUTENIbHBIM 3HAK W YBEJIMYUBAKOTCA C
WHTEHCUBHOCTBIO CBETA

IMOKa3aTeCJib MPCIIOMIICHUSA HE 3aBUCUT OT
HHTCHCHUBHOCTH CBCTOBOI'O ITyYKa

10. MomHoCTh BTOPO TapMOHUKU IIPU
Majoi 3((HEKTUBHOCTH MPeoOpa30oBaHUS YBEIIH-
YHBACTCS

npsIMO  MIPOTIOPIIMOHAIBHO
JUIMHEI B3aUMOIENCTBUS

KBaJIpary

o0paTHO TMPOMOPIIMOHATHHO KBaJpaTy
JUTMHBI B3aUMOJICHCTBUS

PSIMO MPOTIOPIIMOHAIIEHO JUTUHE
B3aMOJIEUCTBUS
o0paTHO  TPOMOPIUOHAILHO  JUIMHE
B3aUMOJICHCTBUS
11. CamoaedokycupoBKa CBETOBOTO ITy4- (bOTOMHAYIIUPOBAHHBIC BO3MYIICHUS
Ka MTPOUCXOTUT B cpejie, TAC ... MOKa3aTes TIPEIIOMIICHUS UMEIOT
OTpPHULIATETILHBIA 3HaK W 1O  aOCOJIOTHOMN

BCJIMYHMHC YBCIIMYUBAIOTCA C HHTCHCHUBHOCTHIO
CBCTa

(bOTOMHIYIIUPOBAaHHBIE BO3MYIIEHUS
noKa3aresns MIPEJIOMIICHUS HMEIOT
OTpHUIIATEIbHBIH 3HAK W 1O aOCOMIOTHOM

BCJIMYHMHC YMCHBIIAKOTCA C HWHTCHCHUBHOCTLIO
CBCTa

(boTOMHIYIUPOBaHHBIE BO3MYILIEHUS
MoKasarens MpEJIOMIICHUS UMEIOT
MOJIOKUTENIbHBIM 3HaK M YBEJIMYUBAIOTCA C
WHTEHCHUBHOCTHIO CBETA

IMOKa3aTeJib MPCIIOMIICHUS HEC 3aBUCUT OT
HMHTCHCHUBHOCTH CBCTOBOI'O ITy4YKa

12. JInuHON KOT€pEeHTHOCTH JJIsi TeHepa-
LU BTOPOW TapPMOHMKHU HA3bIBAECTCS PACCTOSIHUE
B3aMMO/ICUCTBUS, IPU KOTOPOM:
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AOCTHUTaCT MEPBOIr0 MUHNMYMaA

13. Ilpu renepanum BTOPOM ONTHYECKON
TapMOHMKH:

oquH (OTOH Ha YacTOTe HAKAYKU
nopokaaer JBa (OTOHA Ha YACTOTE BTOPOH
TapMOHHUKH

OIVH GOTOH Ha 4YaCTOTE HaKaYKu
MOpOKIaeT OJUH (DOTOH Ha YacTOTe BTOPOM
TapMOHUKHU

nBa (oToHa Ha UYACTOTE HAKAYKU
MOPOXKIAIOT ONUH (POTOH HA YACTOTE BTOPOM
TapMOHHUKH

nBa (GoroHa HA YACTOTE HAKAYKH

MOpPOXJIAIOT JaBa (PoToHA
TapMOHUKHI

Ha 4YacTOTE€ BTOPOU

14. VYool CHHXpPOHU3M TIpPU TeHepa-
[IMA BTOPON TapMOHHUKUA MOXET OBITH pean3o-
BaH:

B KyOMUYecKMX KpucTauiax 0e3 IeHTpa
CUMMETPHUU

B OITUYCCKHU U30TPOITHBIX Cpcaax

B TMPOTPOIHBIX KyOMUYECKHX KpHUCTalIax

B ONTUYECKH OTpULIATETbHBIX
OJHOOCHBIX KpHCTaJUlax 0€3 LIeHTpa CUMMETPUHU

15. Ilpu mapameTpuyecKord TeHepaluu
cBeTa:

nBa  GoToOHa C  pazIUYAOIIUMUCS
YacTOTaMH  MOPOXKJIAIOT  OoIuH  (HOToH ¢
CYMMAapHOH 4aCTOTOU

nBa  (GoToHa ¢ pa3TMYAIONIMMUCS
4acTOTaMH  MOPOXKJAAIOT  OoIuH  (OTOH ¢

Pa3HOCTHOW 4aCTOTOM

OJHWH (1)OTOH HAKaQ4YKKW IIOPOXIAACT IBa
(bOTOHa, CyMMa 4aCTOT KOTOPBIX pPaBHA 4YaCTOTC
HaKa4KH

OAMH (OTOH HAKAYKU IOPOXKAAET JBa
¢oTOHa, pa3HOCTh YACTOT KOTOPBHIX paBHa
4acTOTE HaKauKu

16. B nyiaHapHOM BOJIHOBOZIE TIOKA3aTelb
IPEIOMIICHHS BOJIHOBOIHOTO CJIOSL:

HE JOJDKEH IIPEBBINIATh I10KA3aTeIn
IIPEJIOMJICHUS. KaK I IMOIUIOKKH, TaK M UL
ITOKPOBHOM Cpe/bl

JNOKEH OBITh PaBHBIM  TOKa3aTelto
MPEOMJICHUS] TIOKPOBHOW Cpebl U MPEBBIIIATh
MOKa3aTelb MPEeJIOMIICHUS TOIOXKKHU

JOJIDKCH OBITH paBHBIM  ITOKAa3aTCIIkO
IMPCIOMIICHUA TIOJJIOKKH n IMPEBLIIATD
IOoKa3aTeJjib HpCIOMIICHUA HOKpOBHOfI CpCablL
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JIOJKEH IPEBBIIIATH HOKa3aTenn
MIPETOMJIEHUS TIOAJIOAKKH U TIOKPOBHOM CpeJIbl

17. Kak COOTHOCATCS MEXIy COOOM
YacTOTBl ~ CTOKCOBBIX U aHTHUCTOKCOBBIX
CIICKTPAJIbHBIX KOMITOHEHT?

qacToTa CTOKCOBOU KOMITOHEHTEI
MEHBIIIE, & AHTHCTOKCOBOM — OOJBIIIE YaCTOTHI
NUCXOJHOTIO I/ISJ'IyquI/ISI

YacTOTa aHTHUCTOKCOBOM KOMIIOHCHTEI
MCHBIIC, a CTOKCOBOH — OOJIbIIIE YaCTOTHI
HUCXOAHOTO U3JTYyYCHHA

4acToTa CTOKCOBOM KOMITOHEHTBI
MEHBIIIE AaHTHCTOKCOBOM, M 00e — OoJjble
YaCTOThI HCXOJTHOTO U3TyUYCHUS
yacTtora CTOKCOBOU KOMIIOHEHTBI
MCHBIIIC AHTHUCTOKCOBOW, M 00€ — MCHBIIE
YaCTOThI UCXOTHOTO U3TyUYCHUS
18. Kaxoit komrnonent HE tpeOyetcst st HCTOYHUK  KOTEPEHTHOIO  W3Iy4YeHUsd
paboThI MapaMeTPUUYECKOTO TeHepaTopa cBeTa?  HaKauyKh
pe3oHaTop

JETEKTOP U3JTy4EHUs

HEJIMHEHHBIN KPUCTAILI

19.  Kaxkon
MOZYJIUPYETCS B
JIOMEHHBIX CTPYKTypax?

napameTp  Kpucramia
CErHETORJIEKTPUUECKHUX

K03 OUIMEHT MPETOMIICHUS

k03 PUIHEHT TTOTITOIIEeHUS

MOJIAPU30BAHHOCTE CPEABI

HaAaMaronm4€HHOCTb CPECAbI

20. Kako#i a¢dext Bo3HUKAET Onaromaps
HEJIMHEHHOCTH TPETHhEro MOPSIKa MOJSpU3aluu
cpensl ?

reHepauusi pa3HOCTHOM YaCTOThI

napaMeTpUiICCKOC YCHIICHUC

KOM6I/IHaI_II/IOHHOC paccesaHne CBCTa

reHepaiys BTOpoi TapMOHUKH

14.1.2. Tembl 0oIpOCOB HA 3aHATHAX

1. HenuneitHas monspu3anysi Cpeabl IpU MTHOBEHHOM OTKJIMKE

2. llpeoOpa3zoBaHue YaCTOTHI JA3E€PHOI0 M3IYUYEHUS NPU B3aMMOAECHUCTBUU BOJIH B OJHOPOJIHBIX HE-
JMHEHHBIX Cpelax.

3. IlpeoOpa3oBaHMEe YacCTOTHI IPU KBA3UCUHXPOHHOM B3aUMOJEHCTBUU

4. PacnpocTpaHeHre CBETOBBIX MYYKOB B HelMHEHHOH cpene. CamodoKycHpoBKa U camoiepokycu-
POBKa CBETOBBIX IMy4KOB. [IpocTpaHCTBEHHBIE ONITUYECKUE COTUTOHBI

14.1.3. 3auér
1. HenuneitHas nosnsipuzanus cpesibl IpM MTHOBEHHOM OTKJIMKE
OO61muit ToAX0 K ONKCAHUIO HETMHEWHBIX A(PEKTOB BTOPOTO MOPSIIKa
3. DjexkTpoMarHuTHasi TEOPHsI HeNUHEHHBIX 3(PEKTOB BTOPOro MOpPsIKa

CornacoeaHa Ha noptane N2 40976

17



e R

10.
11.
12.
13.
14.
15
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

['eHepanust BOJIHBI CyMMapHOM YacTOTHI MTPH KOJUTMHEAPHOM B3aUMOJCHCTBUH B HUOOATE JINTHS
['enepanust BTopoii rapMOHUKH
@Da30BbII CUHXPOHU3M IIpU T'€HEPALIMKA BTOPOX FapMOHUKHU
['enepanust BTOpoit rapMOHHMKH TIPH HATMYUK 00paTHOTO BO3/ICHCTBUS
[TapameTpuueckoe ycuiaeHue
[TapameTpuyeckast reHepanus
KBa3ucMHXpOHHOE B3aUMOJEHCTBUE B IEPUOANUECKUX HEIMHEWHBIX CTPYKTYypax
[lepnonnyeckue TOMEHHBIE CTPYKTYPbI B CETHETOIEKTPUKAX

Mertoaps! GOpMHUPOBAHUS UHIYLIUPOBAHHBIX JOMEHOB U PETYIISPHBIX JOMEHHBIX CTPYKTYP
BriyxaeHHoe KOMOMHALIMOHHOE pacCestHUe
BeiHyx1eHHOE paccessHue Manensiurama-bpuinitoona
. BotHOBOTHas reHepaiysi BTOpOd rapMOHUKH
I'eHepanys rapMOHUK Ha NIEPUOINYECKUX TOMEHHBIX CTPYKTYpaxX B ONTHYECKUX BOJTHOBOAAX
PacnipocTpaneHne CBETOBBIX ITyYKOB M CBETOBBIX UMITYJILCOB B HEJIMHEHHOM cpesie
CamodokycrpoBka U camo1e(hOKyCHPOBKa CBETOBBIX ITyYKOB

@dazoBasg cCaMOMONYJISALNS U KOMIIPECCHUSI CBETOBBIX UMITYJIBCOB

BpemeHHble ONTHYECKNE COTUTOHBI
[IpocTpaHCTBEHHBIE ONTUYECKHE COITUTOHBI
[TpocTpaHCTBEHHBIE COMUTOHBI B (DOTOpe(hPAKTUBHBIX KPUCTAIIAX M UX B3aMMOJICHCTBHE
Junamuueckas roorpadusi 1 oOpaiieHne BOITHOBOTO (poHTa

Crioco0bl 0OparieHus: BOTHOBOTO ()pOHTA U PUMEHEHUS
OnTuueckast OMCTaOMIBHOCTh

Henuneitnsiit nuateppepomerp Padpu-Ilepo

14.1.4. Tembl 1a00paTOpPHBIX padoT

1. da30BbII CHHXPOHHU3M IIPU I'E€HEPALMH BTOPON FapMOHUKH J1a3€pHOTO U3Iy4YEHHsI B OJHOOCHBIX
kpuctainax. Yacts 1. MccnenoBanne KpuBbIX YIIIOBOIO CUHXPOHU3MA

2. @a30BbI CHHXPOHM3M IIpU I'€HEPALMH BTOPON FapMOHHKH Ja3€pHOTO U3JIy4YEHHs] B OJHOOCHBIX
kpuctainax. Yacts 2. MccienoBanne KpUBbIX TEMIIEPATYPHOIO CHHXPOHU3MA

3. AMIIUTYIHAS JEKTPOONTHYECKAs] MOAYJISIUS JIa3€pHOTO U3TyUEHUs

14.2. TpeOoBaHNsl K OLIEHOYHBIM MAaTepPHAJIAM JIfl JIUI] C OTPAHUYEHHBIMHM BO3MOKHOCTAMM

3A0POBbA U HUHBAJINAOB

I[J'I}I Jian ¢ OrpaHUYCHHBIMU BO3MOKHOCTAMHA 300POBBS U MHBAJIHUAOB IIPEAYCMOTPCHBI JOIIOJIHHA -
TCJIBHBIC OLICHOYHBIC MaTCPHAJIbI, IICPCUCHb KOTOPBIX YKa3aH B Ta6J'II/IH€ 14,
Ta6J'II/ILIa 14 — I[OHOHHI/ITeJIBHLIe MaTtepualibl OUCHUBAHUA UISA JIML C OTPAHUYCHHBIMHU BO3MOKHOCTAMUA

3JI0POBbsI U HHBAJIUJIOB

Kareropun
00y4Jarommxcs

Buanl 1OMOMTHUTENBHBIX OLEHOUYHBIX
MaTepUaIoB

@®opMbI KOHTPOJISL U OLICHKH
pe3yabTaToB 00yUeHUs

C Hapy1ieHUus MU
ciryxa

TecTbl, MMCbMEHHBIE CAMOCTOSATEIbHbBIE
paboThI, BOTIPOCHI K 3a4ETY,
KOHTPOJIbHBIE Pa0OThI

[IpenMy11€CTBEHHO TMCEMEHHAS
IIPOBEpKa

C HapyieHUus MU
3peHHS

CobecenoBaHue 1o BOIPOCaM K 3aueTy,
OIIPOC 0 TEPMHHAM

[TpenMyIIECTBEHHO yCTHASI IPOBEPKa
(MHOUBUIYaJIbHO)

C Hapy1ieHUus MU
OTIOPHO-
JIBUTATEITHHOTO
amrapara

Pemenne qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PA0OTHI, MUCbMEHHBIE
CaMOCTOSITENIbHbIE pabOTHI, BOIIPOCHI K
3a4eTy

[Ipenmy1iecTBEHHO TUCTAHIIMOHHBIMHU
METOoIaMU

C orpaHU4YeHHUSIMU 110
00IIeMeTUITUHCKUM
MOKa3aHUsIM

TecTbl, NMCEMEHHBIE CAMOCTOSTETIHHBIC
paboThI, BOTIPOCHI K 3a4ETy,
KOHTPOJIbHBIE pa0OTHI, YCTHBIE OTBETHI

[IpenmytiecTBEHHO POBEPKA
METOAaMU UCXOAA U3 COCTOSAHUA
o0yyaronierocst Ha MOMEHT ITPOBEPKHU
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14.3. MeToan4yecKkue peKOMEHIAIUH M0 OLIEHOYHBIM MaTepPUaJIaM /IS JIUI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 310POBbSI M1 HHBAJIN/I0B

Jlist U1y ¢ OTpaHMYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI U MHBAIHJIOB TMPEIyCMAaTPUBACTCS 10-
cTynHas (hopma MpeaoCcTaBICHUs 3aJaHUH OICHOYHBIX CPENICTB, @ UMEHHO:

- B IleyaTtHoi (opme;

- B IeYaTHOU (hOpME C YBEITMUECHHBIM MPUDTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHUS ACCUCTCHTOM 3a/IaHUS BCITYX;

- MPEIOCTaBICHUE 3aJJaHHsI C UCIIOE30BAHUEM CYPIOTIEPEBOIA.

JlumaM ¢ OTpaHWYECHHBIMH BO3MOKHOCTSIMH 3IOPOBbSI M MHBAJIHIaM yBEIHYMBACTCS BpEeMs Ha
MOJITOTOBKY OTBETOB HAa KOHTPOJBbHBIC BOMPOCHL. [[Jisi Takux 00ydaromuxcs mpeayCcMaTpruBaeTcs TOCTYII-
Has popMa mpenoCcTaBIeHUs OTBETOB Ha 3a/IaHUs, & IMEHHO:

- MUCHhMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCTIOIH30BAHUEM YCIIYT aCCUCTCHTA,

- MPECTaBICHNUE OTBETOB YCTHO.

[Tpouiexypa orieHUBaHUS PE3yJIbTaTOB OOYYCHHS JUI] C OTPAaHUYCHHBIMU BO3MOXXHOCTSIMU 3710PO-
Bbsl M1 MHBAJIMJIOB 1O JUCHIHUIUIMHE MPEIyCMaTpUBaeT MpeAocTaBiIeHne nHpopManuy B GopMax, aJaanTH -
POBAaHHBIX K OTPAaHUYCHUSM UX 3I0POBBS U BOCTIPUSATUS UHPOPMAIIHH:

JIJ1s1 I ¢ HAPYIIEHUSIMH 3PeHUst:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (hOopMe YBEITMUECHHBIM MIPUGTOM.

JIJist Jid1l ¢ HAPYLIEHUsSIMH CJIyXa:

- B (hOpMeE AIIEKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHOU (opme.

JlJ1s1 I ¢ HAPYIIEHUSIMM OTIOPHO-IBUTATEJHLHOI0 anmapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

[Tpr HEOOXOMUMOCTH JIJISl JIUIL C OTPAHMYEHHBIMHA BO3MOKHOCTSIMH 37I0POBbSI 1 HHBAITUIOB MPOIIE-
Jypa OIICHUBAHWUsI PE3yJIbTaTOB 00YUYCHHUST MOXKET IPOBOUTHCS B HECKOIBKO ATAIOB.
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