MHUHHUCTEPCTBO OBPA3SOBAHUS 1 HAYKH POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIapCTBEHHOE OI0IKeTHOE 00pa3oBaTe/ibHOE YUpex/JAeHne BbICIIero 00pa3oBaHus

«TOMCKHW TOCYIAPCTBEHHbBIV YHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTUODJIEKTPOHUK»
(TYCYP)

HTYOCYR| e anprncera
‘1" UNIVERSITY JlupexTop JenapraMeHTa 00pa3oBaHUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA S ITPOI'PAMMA TN CIHUITJIIMHBI
HeauHeiiHas ONITHKA

VYpoBeHb 00pa3oBaHus: BbIcIIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cnernuaibHOCTh: 11.03.04 Jj1eKTPOHNKA U HAHOJJIEKTPOHUKA
HanpasnenHocts (npo¢uis) / cienmanuzanus: KBanToBasi m onTuyeckasi 31eKTPOHHKA
®dopma 00ydeHHs: OUHASA

@axynsreT: @IT, PakyJabTeT JIEKTPOHHOI TEXHUKH

Kadenpa: I, Kadenpa 31ekTpoHHBIX NPHOGOPOB

Kypc: 4

Cemectp: 8

Y4eOHs1ii man Habopa 2016 rona

PaCHpCI[eJ'ICHI/IC pa60qero BpPEMCHU

Ne Bunpl yueOHO# nesITeIbHOCTH 8 cemectp Bcero Ennaunner
1 Jlexunn 20 20 4acoB
2 IIpakTryeckue 3aHATUS 18 18 4acoB
3 JlaGopaTtopHbie pabOThI 12 12 JacoB
4 Bcero aynuTopHbIX 3aHATUI 50 50 4acoB
5 CamocrosiTenbHas paboTa 58 58 4acoB
6 Bcero (06e3 sx3ameHna) 108 108 4acoB
7 OO0miast Tpy10eMKOCTh 108 108 4acoB
3.0 3.0 3.E.

3aget: 8 cemecTp
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
nporokot Ne 66 ot « 20 » 4 2018 1
JINCT COITTACOBAHUA

Pabouass mporpamMma JUCIUIUTMHBI COCTaBJleHA C y4eToM TpeOoBaHWU (eaepalbHOTO rocyaap-
CTBEHHOTO 00pa3oBaTeNbHOrO cTaHjaapra Boiciiero oopazosanus (PI'OC BO) no HampaBlIeHHIO MOATO-
ToBKH (creruanbHoCcTH) 11.03.04 DnekTpoHnKa M HAaHOXJEKTPOHUKA, yTBepkaeHHoro 12.03.2015 rona,

paccMoTpeHa u omoOpeHa Ha 3acemanmu Kadenpsl DI «  » 20 roma, MPOTOKOI
Ne .

PazpaboTunk:

cTapmuii mpenonasarens kag. D11 M. B. bopoaun

3aBenyromnuii ooecreunBaromniei kad.
OI1 C. M. llannapos

Pabouast nporpamMmMa AUCIUITIIMHBI COIVIACOBaHA C (DaKyIBTETOM U BBIITyCKaromeil kadeapoii:

Hexan ©OT A. . Bopouun
3aBeyONIHi BRITYCKAIOIICH Kad.

oIl C. M. llangapos
OKCIIepTHI:

npodeccop xadeapsr D1 TYCYP JI. H. Opnukos
JlotieHT kadeapsl MEKTPOHHBIX MPU-

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

1.1. lleau TUCUMIIAHBI
dbopMHUpOBaHUE Y CTYICHTOB TTOHUMAHHS TEOPETHUECKUX U (PU3UUECKUX OCHOB COBPEMEHHOU He-
JUHEWHON ONMTUKH JIJIs TOCIEAYIOUIETO HCIIOIb30BaHUs STUX 3HAHUN MPH pa3pabOTKe, IKCILTyaTaIlluu, UC-
cJenoBaHUM (PU3NYECKUX CBOMCTB U TEXHUYECKUX XapaKTEPUCTUK
AJIIEMEHTOB U YCTPOMCTB HEJIMHENHOW ONTUKU

1.2. 3agaun IMCHMIIINHBI
— pa3BUTHE HABBIKOB MPOBEJECHUS HAYYHBIX HKCIEPUMEHTOB C NPUMEHEHHEM JIIEMEHTOB U
YCTPONCTB HEJIMHEHHON ONTUKHU

2. Mecrto aucunmimubl B ctpykrype OINIOIT

Hucnumuna «Henmuneitnas ontuka» (b1.B./IB.10.2) otHOcuTCcs k 670Ky 1 (BapriaTuBHAs 4acTh).

[IpenmecTByOMMMH JUCIUTUIMHAME, (POPMUPYIOIIMMEI HavaJbHBIE 3HAHUSA, SBIAIOTCSA: B3anMo-
NeCTBUE ONTUYECKOTO M3IyueHHUsl ¢ BelecTBOM, MHTerpanpHas ontuka, KommbroTepHoe Moaenuposa-
HHE U MPOSKTUPOBAHUS TPUOOPOB KBAHTOBOM IEKTPOHMKH, KOMIIBIOTEpHOE MOIETTMPOBAHUE M IPOCKTH -
poBaHUs MPHOOPOB ONMTUYECKOW ANEKTPOHUKH, Marematuka, Martepuasbl 3IeKTPOHHON TexXHHKH, Pac-
NPOCTPaHEHHE JIa3ePHBIX MTyYKOB, YpaBHEHHS ONTOPH3UKH, DHU3HKA.

[TocneayromumMu TUCHUIUIMHAMU SABISIOTCA: 3alllUTa BBIMTYCKHON KBaNu(pUKAMOHHOW pabOTHI,
BKJTIOUYAs TIOATOTOBKY K MPOIEype 3aIIUTHI M MPOLEeypy 3aluThl, [IpeaiurioMHas mpakTHKa.

3. TpeOoBaHus K pe3yJibTaTaM 0CBOCHHMS IHCIUIIIHHBI

[Tponecc n3yueHust JUCUUIUIMHBI HapaBiieH Ha (JOPMHUPOBAHUE CIECTYIOINX KOMIETEHIUI:

— IIK-1 criocoOHOCTBIO CTPOUTH MpOCTENINE (PU3NUECKUE U MAaTEMaTHUYECKUE MOJIEIHN MPHOO-
POB, CXEM, YCTPOMCTB M YCTAHOBOK 3JEKTPOHUKH M HAHOAIEKTPOHHKH Pa3IMYHOIO (PYHKLIHOHAJIHHOIO
Ha3HAuY€HUs, a TaK)Ke MCIOJIb30BaTh CTaHIAPTHBIE MPOTrPaMMHbBIE CPEACTBA UX KOMITbIOTEPHOTO MOJEIIHN-
pOBaHU;

— TIK-2 cnocoOHOCTBIO apryMEHTHPOBAHHO BBIOMpATh W PEaTM30BBIBATH HA MPAKTUKE dPQeK-
TUBHYIO METOJIUKY HKCIIEPUMEHTAIBHOIO MCCIIEeI0OBAHUS MTapaMETPOB M XapaKTEPUCTUK MPUOOPOB, CXEM,
YCTPOWCTB M yCTAaHOBOK AJIEKTPOHUKH W HAHOAIEKTPOHHUKH PA3INYHOTO (DyHKIIMOHAFHOTO Ha3HAYCHUS;

B pesynbrare nzyueHust JUCHUIUIMHBI 00yYaroIuiCs TOKEeH:

— 3HAThb OCHOBHBIC SIBIICHUSI M 3aKOHbI HEJIMHEHHOW ONTUKM; NPUHLHUIIBI (PyHKIMOHUPOBAHUS
U3MEPUTENILHON anmnaparypbl; MEXaHW3Mbl BOSHUKHOBEHUS MOTPEIIHOCTEN MpU U3MEpEeHUH U 00paboTKe
pE3yNbTaToB

— yYMeThb UCIOJIb30BaTh COBPEMEHHBIE METO/BI aHAIM3a I pacuéTa HEJIMHEHHOIO B3auMOJEH -
CTBUS U3IyYEHUS C BELIECTBOM; CTPOUTH MpOCTEHIINE (PU3NUECKUE U MaTeMaTHYeCKHe MOJAEIN Npuodo-
POB, CXEM, YCTPOMCTB U YCTAaHOBOK 3JICKTPOHMKH U HAHOAJIEKTPOHHMKH; IMOAOMPATh U MCIOIb30BATh JUIS
AKCIEPUMEHTA HEOOXOAMMOE 000PYI0OBaHUE U MaTepUabl; UCIOIb30BaTh U3BECTHBIE METOJIMKH SKCIIEPH -
MEHTAJIbHBIX MCCIEIOBAaHUM B 00JaCTH ONTUKHU; PACCUUTHIBATH MOTPEIIHOCTH U3MEPEHHs] M HaXOIUTh
CHOCOOBI YMEHBIICHHS TOTPEITHOCTEH; OLIEHNBATh BBHIYUCIUTEIbHBIC TIOTPEIIHOCTH MPpH 00paboTKe pe-
3yJbTaTOB

—  BJIaJeTh TEPMUHOJIOTHEH, HUCIOIb3yEMOU B HEJIMHEWHON ONTHUKE; COBPEMEHHBIMU METOAAMM
aHaiM3a ¥ pacy€Ta HEJIMHEHHOrO B3aUMOACHCTBHS U3IYYEHHS C BEIIECTBOM; METOAAMM aHAJIN3a ONTHYE-
CKHX U ONTHUKO-(PU3NYECKUX CXEM IMPUOOPOB M HAOIIONAEMBIX SBJICHUIN; METOAMKAMH IPOBEACHUS KCIIE-
PUMEHTAJIBHBIX W3MEPEHHM; MPOrpaMMHBIMU CPEICTBAMHM KOMIIBIOTEPHOTO MOJAEIUPOBAHUS; METONAMHU
OLIEHKY ¥ YMEHBIICHHUS IOTPEIIHOCTEH; CI0cO0aMu TpeicTaBIeHUs Pr3rueckor HHPOpPMAIK B MaTeMa-
TUYECKOU U rpaduieckoit popme

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThI
OO011ast Tpy10€MKOCTb JUCHUIUINHBI cocTapiseT 3.0 3a4eTHBIX eIMHUILIbI U IIPECTaBIeHa B Ta0IHu -

%Zgﬁlld.ua 4.1 — Tpy10€MKOCTh JUCHUILIMHBI
Bunbr yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
8 cemecTp
AynuTtopHble 3aHATHUSA (BCETO) 50 50
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Jlexnnn 20 20
[IpakTuueckue 3aHATHS 18 18
JlaGoparopHble pabOThI 12 12
CamocrositenpHast padbota (Bcero) 58 58
OdopmieHre 0TYETOB 10 TAOOPATOPHBIM paboTam 18 18
[TpopaboTka JICKIIMOHHOTO MaTepraia 25 25
[ToaroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApAM 15 15
Bcero (0e3 sx3aMeHa) 108 108
OO01mas Tpy10eMKOCTb, 4 108 108
3auetHbie Equnuibt 3.0 3.0

5. Conep:xaHue TUCUMILIMHBI

5.1. Pa3nennl AMCHUILIMHBI X BUALI 3AaHATHHA
Paznensl TUCHUIUIMHEI M BUBI 3aHATUH PUBEICHBI B Tabnuie 5.1,
Tabmmua 5.1 — Pa3gensl JUCHUIUIMHBI U BUAbI 3aHATUI

) ] = 2 /‘é\ 3 =
: o ° S O = =
= jas} o O < 2 (D] s
? 3 = < S 2 0
HazBaHus pa3ienoB IUCIUTUIMHBI i ) =3 o, o 2 S5
= = e s 50 S =
= = @) m & »§ S
8 cemectp
1 BBenenue 1 0 0 2 3 IIK-1, ITK-2
2 OGuIre BONpOoChl HETUHEHHON ONTHUKH 4 8 15 IIK-1, ITK-2
3 IIpeoOpa3oBaHe YaCTOTHI J1a3€PHOTO 4 6 20 38 | IIK-1, [IK-2
U3Ty4YEHUS MPU B3aUMOJICHCTBUHU BOJH B
OJTHOPO/IHBIX HEIMHEUHBIX Cpesiax
4 TIpeobpa3zoBaHue YAaCTOTHI P KBa3H- 2 2 0 6 10 |IIK-1, IIK-2
CUHXPOHHOM B3aUMOJICHCTBUH
5 BeIHYXJIEHHOE pacCEsHHUE CBETA 2 0 0 3 5 [K-1, T1K-2
6 HenuHelinble SIBIICHUS B ONITHYECKUX 3 0 0 3 6 IIK-1, ITK-2
BOJIHOBOJIaX
7 CamodoKycHpoBKa B camoie(hOKyCH- 3 6 4 13 26 | IIK-1, IIK-2
POBKa CBETOBBIX MMYYKOB
8 OOpartrenre BOIHOBOTO (ppoHTA U APY- 2 0 0 3 5 [TK-1, [TK-2
rve HeJTMHEWHbIE SIBICHUS
Hroro 3a cemectp 20 18 12 58 108
Hroro 20 18 12 58 108

CornacosaHa Ha noprtane N2 40895



5.2. Conep:xkanue pa3aejioB JMCHUILITAHBI (110 JIEKIUSIM)

ConeprkaHue pa3esioB TUCIUTIINH (TI0 JIEKIHMSIM) IPUBEICHO B TadmuIie 5.2.

Tabnuna 5.2 — ConeprkaHue pa3aenaoB TUCIUILIAH (TIO JICKITHSIM)

3 z§
2 s 5
Z > 5
Ha3zBanus pasznenos Copeprkanue pa3fesnoB TUCUUILIUHBI (110 JIEKIUSIM) 2 &5
2 2 E
2 X
= S
8 cemectp
1 Beenenune [enu u 3aga4m, NpeIMET U COJEPKAHUE Kypca. 1 TIK-1, IIK-
CoBpeMeHHOE COCTOSTHHE U Hay4YHas poOieMaTnka 2
HEJIMHEWHOHN ONTHUKH.
Hroro !
2 O61ue BOnpocsl Henunelinasa nonsgpusanus cpeibl IpY MTHOBEHHOM 3 [IK-1, IIK-
HEJIMHENHOMN ONTHKHU oTksnke. OO MOAXOA K ONMCAHUIO HETMHEHHBIX 2
3G PEeKTOB BTOPOro Nopsiika. DJIeKTpOMarHiuTHas Teo-
pYsl HeTMHEHHBIX A (PEKTOB BTOPOTO MOPSIIKA.
Uroro
3 IIpeoOpazoBanue I'eHepanyist BOJHBI CYMMApHOM YaCTOTHI MPH KOJUTH- 4 IIK-1, ITK-
4acTOTBHI JIA3EpPHOTO HEapHOM B3aWMOJIeHCcTBUH B HHoOare nutHs. [enepa- 2
W3JTYyYCHHUS TTPU Hsl BTOpOr rapMOHUKHU. Da30BbIi CHHXPOHU3M MPU
B3aUMOJICHCTBUM BOJIH B | T€HEpaLlMU BTOPOM rapMOHMKU. | eHepanus BTOpou
OJHOPOJHBIX TapMOHUKH MPH HAJIUYUKM 00paTHOTO BO3AEHCTBU-
HEJIMHENHBIX cpeaax s.Ilapamerpruueckoe ycuiienue. Ilapamerpudeckas re-
Hepanus.
Hroro 4
4 TIpeoOpa3oBaHue KBazucuHxpoHHOE B3aMMO/IEMCTBUE B IEPUOJUYE- [IK-1, IIK-
4acTOThI U CKUX HEJIMHEHHBIX CTpYyKTypax. [lepuonuueckue no- 2
KBa3UCUHXPOHHOM MEHHBIECTPYKTYPBI B CETHETORJIEKTPUKaX. MeTobl
B3aMMO/IEHCTBUN (hopMHpOBaHUS HHIYIIMPOBAHHBIX JOMEHOB H PETY-
JISIPHBIX JTOMEHHBIXCTPYKTYP.
Hroro
5 BelHyXI€HHOE BriHyxaeHHOE KOMOMHAIIMOHHOE paccesHue. Boiay- IK-1, TIK-
paccesiHie CBETa JKIEHHOE paccessnue Manaensirama-bpunitosHa. 2
Hroro 2
6 Henuneiinble siBneHus B | BonHOBOMHAs reHepalusi BTopoil rapMoHUKU. [ eHepa- [IK-1, IIK-
ONTUYECKUX BOJHOBOJAX |ILIMs FAPMOHMK HA MEPUOANYECKUX JOMEHHBIX CTPYK- 2
Typax BONTHYECKUX BOJIHOBOJAX.
Hroro 3
7 CamodokycupoBka 1 | PacmpocTpaHeHne CBETOBBIX ITyYKOB U CBETOBBIX UM- 3 IK-1, TIK-
caMo1e(pOKyCHpOBKa MyJbCOB B HenuHeHHO# cpene. CamodokycupoBka 2
CBETOBBIX ITyYKOB nucamoze(poKycupoBKa CBETOBBIX ITy4koB. Da3oBas
CaMOMOZYJISILIUS M KOMIIPECCHUS CBETOBBIX HUMITYJIb-
coB.BpeMeHHbIe onrTueckue conuToHsl. IIpo-
CTPAaHCTBEHHBIE ONITUYECKHUE COMUTOHBIL. [Ipo-
CTPAHCTBEHHBIE COIUTOHBI BHOTOpe(HhPAKTUBHBIX KPH-
CTaJIaX U UX B3aMMOJACHUCTBHE
5
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Htoro

8 Obpamenne BomHOBOro | JlnHamuueckas rojgorpadus u oOpaiieHre BOIHOBOTO 2 IK-1, TIK-
(dbpoHTa M Ipyrue ¢ponTta. CriocoOb1 oOpaIieHus: BOJIHOBOTO ()pOHTA 2
HEJTMHCWHBIC SIBIICHUS unpuMeHenus. Onrudeckas oucradbuinpHOCTh. Hemu-

HelHbIi naTepdepomerp Padpu-Ilepo.

Hroro 2
Hroro 3a cemectp 20

5.3. Pa3nenbl JMCUMINIMHBI M MEKIMCUMILIMHAPHBIE CBSA3H ¢ 00eCeYnBAKIIMMH (NPeAblTyIIUMHU)
U obecneynBaeMbIMU (MOCJAEYIONIUMH) TUCHHILIMHAMUA
Paznenbl qUCHMIITUHBL 1 MEXIUCIUIUIMHAPHBIE CBA3M C 00eCleunBaOIMUMU (MIPEIbIIYIIUMU) U

obecrnieunBaeMbIMHU (TTOCIEAYIONIMMHA ) AUCITUTUTMHAME TIPEICTaBIIEHbI B TabmuIe 5.3.

Tabnuua 5.3 — Pa3nensl AUCHUTUTHHBI M MEKIUCIUILTHHAPHBIE CBSI3U

No paznenoB naHHOUM MUCIMIUIAHEL, I KOTOPBIX HEOOXOIUMO
HauMeHOBaHUE TUCIUILINH M3y4eHHe 00eCreunBaoNIuX U 00eCeunBaeMbIX TUCIIUILTHH
1 2 3 4 5 6 7 8
[IpenmiecTByromKe TUCIUTITUHBI
1 BzaumozeiicTBue ONTUYECKOTO
H + + + + + + + +
W3JIy4EeHUS C BEIIECTBOM
2 UnTerpanpHas ONTUKA + +
3 KoMIproTepHOE MOJIETUPOBA-
HUE U IPOEKTUPOBaHUS NMPUOO- + + + + +
POB KBaHTOBOM 3JIEKTPOHUKH
4 KomMnbIOTEpHOE MO/IETUPOBA-
HHUE U IPOCKTUPOBAHUS MPUOO- + + + + +
POB ONITHYECKON NIEKTPOHUKHU
5 Maremaruka + + + + + + +
Marepuaibl 3I€KTPOHHON TEX-
6 Marepuaisl 3JIEKTPOHHOU Te . n n . n N n
HUKH
PacnipocTpanenu HBIX
7 PacpocTpaHeHue nasep . n N . n N "
MIy4YKOB
8 YpaBHEeHHs ONITOPUZHKH + + + +
9 ®uzuka + + + +
[Tocnenyromiye TUCHUTIITUHBI
1 3amura BbITYCKHON KBau(u-
KallMOHHOW pabOoThI, BKIOUAs N . n N 4 N N N
MOATOTOBKY K MPOIIETypEe 3aIlH-
ThI U IPOLIEAYPY 3ALLUTHI
2 IlpenaumioMHas mpakTUka + + + + + + + +

5.4. CooTBeTCcTBHE KOMIIETeHINI, (JOPMHUPYeMBbIX IPH U3YYEHUHU AUCHMILIMHBI, 1 BU/0B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (OPMUPYEMBIX NpPHU H3yYE€HUM IUCLMIUIMHBI, M BHJOB 3aHATUH

IpeICTaBIeHO B Tabnuue 5.4.
Tabnuma 5.4 — CooTBeTCTBHE KOMIETEHIINH, (POPMHUPYEMBIX MPU W3YyYSHUU JAWUCIMIUIMHBI, ¥ BUJIOB 3aHS -

THHN

Bunnl zanstui

DopMBbI KOHTPOJIA
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Komniereniuun
Jlex
[Ipak. 3aH.
JIa6. pad
Cam. pab

ITK-1 + + + + Otuet o nabopaTopHOii pa-
6ote, Onpoc Ha 3aHATHUSAX,
3aderT, Tect

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

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

6. UnTepakTUBHBIE MeTOAbI U GOPMBI OPraHU3ANUH 00y4YeHHUs
He npenycmorpeno PVYII.

7. JIaGopaTopHbie padoThI
HaumeHnoBanue nabopaTopHbIXx padboOT npuBeaeHo B Tabnuue 7.1.
Tabnuna 7.1 — HaumeHnoBanue 1abopaTopHbIX paboT

3 =
9 = =
Z > 5
Ha3Banus paznenos HaumeHnoBaHue 1a60paTopHbIX padoT z &5
< 2 £
= 2 3
a 2 2
= S
8 cemectp
3 [IpeoGpaszoBanue @Da30BbII CUHXPOHU3M IIpU T'€HEPALIMHA BTOPOX FapMo- 4 [IK-1, IIK-
4acTOTBHI JIA3EpPHOTO HUKH J1a3€PHOTO U3JIy4E€HHs B OTHOOCHBIX KpUCTAJI- 2
U3JIy4YEHHUs IIPU nax. Yacts 1. MccnenoBanne KpUBBIX YIIIOBOIO CUH-
B3aMMOJICHCTBUU BOJIH B | XpPOHU3Ma
H HBIX . .
OAHOpoX ®a30BbIll CHHXPOHU3M IIPH F€HEPALIUK BTOPOU TrapMo- 4
HEJIMHEWHBIX cpelax
HUKU JIA3€pPHOTO U3ITYyUYEHUS B OJJHOOCHBIX KpHCTa-
nax. Yacts 2. MccnenoBanue KpUBBIX TEMIIEPATypHO-
IO CHHXpOHH3Ma
Hroro
7 CaMOoOKycHpPOBKa U | AMIUIUTYHASI SIEKTPOONTHYECKAs MOIYIISALIUS Jla3ep- 4 IK-1, TIK-
camozeokycupoBka HOTO U3JIy4eHUs 2
BETOBBIX ITyUK!
CBCTO YHKOB Hroro
Hroro 3a cemectp 12
8. IIpakTuyeckue 3aHATUSA (CEMUHAPBI)
HanmeHnoBaHue npakTHUECKUX 3aHATHIA (CEMHUHAPOB) IPUBEACHO B Tadbmuile &.1.
Tabauna 8.1 — HammeHoBaHME MPAaKTHYECKUX 3aHATHHA (CEMHHAPOB)
3 =
2 = =
Z = 5
Ha3zBanus pa3zznenos HaunmeHoBaHne IPaKTUYECKHUX 3aHATHH (CEMUHApOB) | = & &5
2 2
S o =
a 2 g
= o
8 cemecTp
2 O6mue BOnpocCh! Henuneiinasa nonsipuzanus cpeasl Ipd MTHOBEHHOM 4 IK-1, TIK-
HEJIMHENHON ONTUKHU OTKJIMKE 2
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Uroro
3 [IpeoOpa3zoBanue [IpeoOpaszoBaHue YaCTOTHI JIA3EPHOTO U3IIYUCHUS TIPU IK-1, ITK-
Y4acTOTHI JIA3epHOTO B3aMMOICMCTBUU BOJIH B OJJHOPOJHBIX HETMHEHHBIX 2
W3ITyYeHUs TIpU cpenax.
B3aHMOJICHCTBUM BOIH B |y 6
OIHOPOITHBIX
HEJIMHEHWHBIX cpefax
4 TIpeobpazoBanue [IpeobpazoBanme 4acTOTHI IPH KBA3UCHHXPOHHOM 2 ITK-1, TTK-
4acTOTHI IIPU B3aMMOJICHCTBHH 2
KBa3HCHHXPOHHOM Vitoro 2
B3aMMO/ICHCTBUN
7 CamodokycupoBka u | PacnipocTpaneHnue cBETOBBIX ITyYKOB B HETMHEHHON 6 [K-1, TIK-
camonedokycrupoBka cpene. CamohokycupoBka 1 caMoJie(pOKyCHpPOBKa 2
CBETOBBIX ITyYKOB CBETOBBIX ITy4KOB. [IpOCTpaHCTBEHHBIC ONITHYECKHE

COJIUTOHBI

Uroro 6
Hroro 3a cemectp 18

9. CamocTrosiTeqbHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (hOPMHUPYEMbIe KOMIIETCHIINU TPE/ICTABIICHBI B

tabmure 9.1.
Tabauma 9.1 — Buapl caMoCTOSITEIBHON pabOThI, TPYAOEMKOCTh U (POpMHUpPYyEMBbIe KOMIIETEHITUN
3 =
2 = g
V) O =
Bunsr camocTosTenbHON = > 0
Hasganwus paznenon " = ®opMbI KOHTPOJISI
paboTEI 8 S 2
S =
z | £¢
= S
8 cemectp
1 Benenue [IpopaboTKa JEKIIMOHHOTO 2 |IIK-1, Omnpoc Ha 3aHaTHX, Tect
Marepuasa [1K-2
Hroro
2 O61ue BOonpocsl IToaroroBka K mpaxkTuye- 4 |IIK-1, Omnpoc Ha 3aHaTHAX, Tect
HEIUHEHHON ONTHUKH CKMM 3aHSTUSM, CEMHHA- IIK-2
pam
[IpopaboTKa JIEKIIMOHHOTO 4
Marepuana
Hroro
3 IIpeobpa3zoBanue IToaroroBka K mpaxkTuye- 4 |IIK-1, Omnpoc Ha 3aHsaTHAX, OT-
YacTOTHI JIA3EPHOTO CKWM 3aHSITHSIM, CEMHUHA- [1K-2 YeT 1o JabopaTopHOi pa-
W3IIy4YEeHUS TIPU pam 6ote, Tect
B3aMMOJICHICTBUH BOJIH B
3aHMOTICHC OIH [IpopaboTka JIeKIMOHHOTO 4
H HBIX HEIMHEHHBIX
OAHOpOn CIHe Marepuaia
cpenax
Odopmienne 0T4ETOB IO 6
nabopaTopHBIM padboTam
OdopmieHre 0T4eTOB 10 6
nabopaTopHBIM paboTam
Uroro 20
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4 TIpeobpazoBaHue [ToaroToBka Kk mpakTuye- 3 IIK-1, Onpoc Ha 3anaTHsX, Tect
YacCTOTBI U CKHUM 3aHATUSAM, CEMHUHA- [1K-2
KBa3UCHHXPOHHOM pam
B3aMMOEHCTBUMN
3aMozienc [IpopaboTka JIEKIIMOHHOTO 3

Marepuana

Utoro 6
5 BeiHyXIE€HHOE IIpopaboTKa JEeKIIMOHHOTO IIK-1, Omnpoc Ha 3aHaTHAX, Tect
paccestHue cBeTa marepuaia [1K-2

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

Hroro
7 CamooKyCUpOBKa 1 [ToaroroBka Kk mpaxkTHie- 4 |TIK-1, Ompoc nHa 3ausaTusax, OT-
camonedokycrupoBka CKHM 3aHATUSIM, CEMUHA- [IK-2 4eT 1o 1JabopaTopHoil pa-
CBETOBBIX ITyYKOB pam oore, Tect

[IpopaboTKa JIEKIIMOHHOTO 3

Marepuana

OdopmieHre 0TYETOB 10 6

J1abopaTopHBIM paboTam

Hroro 13
8 O6parienne BonHoBoro |[IpopaboTka JIEKIIMOHHOTO 3 [K-1, Omnpoc Ha 3ansTUAX, TecT
(dbponTa u Ipyrue Marepuaia [TK-2
HEJTMHEUHBIE SIBICHUS Wroro 3
Hroro 3a cemectp 58
Hroro 58

10. KypcoBoii npoekT / KypcoBasi padora
He npenycmorpeno PVYII.

11. PeiiTuHroBas cucremMa Jisi OleHKH YCIIeBAeMOCTH 00yUYal0IIUXCS

11.1. banabHbIe OLEHKH A5 3JIEMEHTOB KOHTPOJIs
Tabnuna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MakcumanbHbBIN MaxkcumaTbHBIH
DeMeHTHl yueOHOM 0aJnt 3a mepuo;y Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamn 3a nepuon
NEeATENbHOCTH mexay 2KT u Ha ceMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
8 cemectp
3auer 20 20
Omnpoc Ha 3aHATHIX 12 12 6 30
OtyeTt no naboparopHo 20 20 40
pabore
Tect 10 10
Hroro makcumym 3a nepu- 32 32 36 100
on
Hapacratomum nrorom 32 64 100 100
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11.2. Ilepecyer 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIC TOYKH
[Tepecyet OamIoB B OLIEHKH 32 KOHTPOJIbHBIC TOUKH MpeEACTaBiIeH B Tadmuie 11.2.
Tabnuma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIC TOUKU

banibl Ha 1aTy KOHTPOJIBHON TOUKHU Ouenka

> 90% ot MakcuManbHOU cyMMBbI OaitoB Ha gary KT 5

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

4
Ot 60% 10 69% OoT MakcUMaIbHOM cyMMbI OasioB Ha jgaty KT 3
2

< 60% oT MakcUMaJbHOW cyMMbI OasuioB Ha naty KT

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULMOHHYIO U MEKTYHAPOAHYIO OLIEHKY
[Tepecuer cymMMBI 0asIOB B TPAIUIMOHHYIO U MEXIYHApOAHYIO OLIEHKY TPEJCTaBIEeH B TAaOIUIe
11.3.

Tabmuna 11.3 — Ilepecuer cymMMbl 0aJJIOB B TPAAUITMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Htorosas cymma 0asos,

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

9K3aMEH

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

4 (xopoI10) (3a4TeHO) 75 - 84 C (xopor0)
70 - 74
65 - 69 D (ynoBnerBoputTeabHO)

3 (yIOBJIETBOPUTENHHO) (3a4TEHO) 60 - 64 E (HocpercTaentio)
2 (HeynOBIETBOPHTELHO) (HE Huxe 60 6amios F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. Y4yeOHO-MeTOAMYEeCcKOEe M HHGOPMALIMOHHOE OOecrevyeHne TUCUMIIIMHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. BBeneHnue B HENMMHEIHYIO ONTHKY [DNeKTpOoHHBIN pecypc]: Yuebnoe mocoodue / [llanmapor C.
M. - 2012. 41 c. - Pexxum poctyna: http://edu.tusur.ru/publications/2059 (nara obpamenus: 27.07.2018).

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

3. ®oropedpaxTuBHBIE dPPEKTHI B AIEKTPOONTHUSCKUX KPUCTAIUIAX [DIEKTPOHHBIN pecypc]:
Yue6Hoe nocobue / lllanmapos B. M., Mannens A. E., lllanmapos C. M., Bypumos H. U. - 2012. 244 c. -
Pexxum noctyna: http://edu.tusur.ru/publications/1553 (nara obpamenus: 27.07.2018).

12.2. lonosiHuTEIbHAS JIUTEpaTypa
1. Wndopmanmonnas onrtuka / [Tox pen. H.H. EBtuxeeBa. Yuebnoe nmocodue — M., M3narens-
ctBo MDMU, 2000. - 516 ¢ (nanuuue B 6udnuotexke TYCYP - 19 5k3.)
2. Iluxtua A.H. OnTtuueckas U KBaHTOBas MEKTpoHHKA. YueOHuK a1 BY3os.- M.: Beicias
mikona, 2001. — 574 c. (manuune B 6ubmamorexke TYCVYP - 150 5k3.)
3. Ilpuknagnas HenuHeHHas ontuka: yueoHoe mocoowme / I1. I1. T'eiiko. — Tomck: TYCVYP, 2007.
— 109 c. (manuune B 6ubnanorexe TYCVYP - 83 3k3.)

12.3. YueOHO-MeTOAUYECKHE MTOCO0OUS

12.3.1. O0s3aTennbHBIC y4eOHO-MeTOAMYECKHE TOCOOHs
1. AmMmnuTynHas 3J1€KTpOONTHYECKas MOAYJSALUS JIa3€pHOr0 M3JIyd4eHUs [DIIEKTPOHHBIN pe-
cypc]: Meroauueckue ykasaHus K 1abopatopHoit pabote o kypcam "Henuneitnast ontuka" u "Korepent-
Has onTuka U ronorpadusa” mist cryneHtoB HampasieHuid 200700 "dortoHuka u ontouHpopMaTHka' U
210100 "Onexkrponuka u Hanosnekrponuka" / 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 CUHXPOHU3M IIpPU T'€HEpAallMd BTOPOM TapMOHUKH Ja3€pHOI0 M3IYUYEHHUS B OJHO-
OCHBIX KpHCTaJIax [DIeKTpOHHBIN pecypc]: Meroanueckue ykazaHus K jaboparopaoit padore / [llanna-
pos C. M., boponun M. B. - 2012. 21 c. - Pexxum noctyna: http://edu.tusur.ru/publications/1893 (mgara 00-
pamenusi: 27.07.2018).

3. Henuneiinas ontuka [D1eKTpoHHBIN pecypc]: MeToauueckue yka3aHus K IPaKTUYECKUM 3a-
HATHSM M TI0 CAaMOCTOSATEIBHOM pabote st ctyaeHToB HamnpasieHus 200700 "dotonuka u ontouHdpop-
maruka" / [angapoB C. M. - 2014. 33 c. - Pexxum gocryna: http://edu.tusur.ru/publications/4109 (mara
obpamenus: 27.07.2018).

12.3.2. YueOHO-MeTOAMYeCKHE TIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI U
UHBAJU/I0B

Y4eOHO-MeToAuYEeCKHE MaTepHallbl JJIsi CAMOCTOSITENIbHOM U ayAUTOPHOI paboThl 00ydaromuxcs
U3 YMCIIa JIUI] C OrPAaHMYEHHBIMH BO3MOKHOCTSMU 3/10pPOBbSl U MHBAJIMJIOB MPEJOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0POBbS U BOCIPUATHUS UHPOPMALIIH.

JL1s1 JIMI ¢ HApyIIEHUSIMM 3PeHust:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIIMUEHHBIM HIPUPTOM.

JLst i1 ¢ HapyLIeHUusIMH cJIyXa:

- B (hopMe IIIEKTPOHHOI'O IOKYMEHTA;

- B reyaTHou (opme.

JI1s1 1M1 ¢ HApyIIeHUSIMM ONIOPHO-ABUTaTeJbLHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHo opme.

12.4. IIpo¢eccnonaibHbIe 0a3bl JAHHBIX M MHGOPMAIIHOHHBIE CIPABOYHbIE CHCTEMbI

1. Ilpu u3y4eHUu QUCLUIUIMHBI PEKOMEHIYETCsl NCIO0NIb30BaTh 0a3bl JaHHBIX, HHPOPMALIMOHHO-
CIIpaBOYHBIC u IIOMCKOBBIE CUCTEMBI, kK koroppiM y TYCYPa ectp  pmocryn
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuajibHO-TEXHUYECKOE o0ecnedeHue TNUCIUIINHBI U TPedyeMoe MPporpaMMHoe
o0ecrneyeHue

13.1. O0uue TpeOOBaAHUA K MATEPHAJBLHO-TEXHUYECKOMY U IPOTPAMMHOMY 0Oecre4eHn 0
AUCHUIJIMHBI

13.1.1. MaTrepuaJbHO-TeXHHYECKOE M IPOrPaMMHoOe o0ecnedyeHne JJIs JJeKIMOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHAWBUYaJbHBIX KOHCYIbTAlUH, TE-
KYIIETO KOHTPOJISI U MPOMEKYTOYHOW aTTeCTAIllMU UCIIONB3YyeTCsl yaeOHas ayIuTOPHUS ¢ KOJTMYECTBOM TIO-
CaJIOYHBIX MECT He MeHee 22-24, 000pymoBaHHAs TOCKOM M CTaHAApTHON yueOHO# mebenbro. Mmerorces
JEMOHCTpAIOHHOE 000pyI0BaHNE U Y4eOHO-HATTISAHBIE TOCOOUs, 00eCIIeUnBAIOIINE TEMaTHIECKUE WII-
JIOCTPALMHU 10 JIEKIIMOHHBIM pa3JieiaM JTUCIUIUINHEI.

13.1.2. MaTepuaJibHO-TeXHHYeCKOe H POrPaMMHoe ofecriedyeHne ISl MPAKTHYeCKUX 3aHATHIH

VYuebHast 1aboparopust

yueOHast ayJUTOpus JIsl IPOBEICHUS 3aHITHI PAKTUIECKOTO TUIA, yaeOHast ayJUTOpus ISl TIPO-
BE/ICHUS 3aHATHH J1aOOPaTOPHOTO TUIIA, TIOMEIEHHE JUIsl KYPCOBOTO NMPOEKTUPOBAHUS (BBIMOIHEHUS Kyp-
COBBIX Pa0OT), MOMEIIEHHUE [T TPOBEICHHSI TPYTIITOBBIX U MHINBUAYAIBHBIX KOHCYIBTAIIHA

634034, Tomckas obmnactse, I. Tomck, Bepmnnuna ynuua, a. 74, 110 aya.

Onucanue UMeroIerocs 000py10BaHUS:

- JlaboparopHbie cTeH bl (6 MIT.);

- 3smepuTtenbHble TpuOOpHL;

- Jlocka MarHUTHO-MapKepHasi;

- Onruueckas ckambsd OCK-4;

- [Tomermmienue 1t XxpaHeHHUs y4eOHOro 000pyIOBaHHUS;

- Komnnexr cnenuanu3upoBaHHol yueOHON Mebeny;

- Pabouee mecTo mpenogaBares.

[IporpamMHOe obecrieueHre He TpeOyeTcCsl.
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13.1.3. MarepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe odecredyeHne 1JIs J1adopaTopHbIX padoT
VYyeOHnas naboparopust
yueOHasi ayAUTOpUs JUIsl IPOBEACHUS 3aHATUH JJAOOPAaTOPHOTO TUMA
634034, Tomckas obnacts, . Tomck, Bepmuauna ynuma, 1. 74, 111 ayz.
Onucanue uMeroierocs 000pyI0BaHuUS:
- Y4eOnblii creng «OnTukay (2 mr.);
- Ocrunorpad C 1-93;
- Uctounuk nutanus TB-1;
- Ucrounuk nmutanus b5-43;
- 'eneparop ummnynscos I'5-54 (3 wrt.);
- 'eneparop ummnynscos I'5-56;
- Bonstmerp B7-78/1;
- Mynstumerp FLUKE 8845A;
- Ocummnorpag TEKTRONIX TDS 2012C;
- Uctounuk nuranus Mastech HY 3002D-2;
- JJaboparopHsbie cTeHabl: «DnekrpoonTruueckuii apdexr» (2 mrt.), «Pa3zoBbiii OPTPETY;
- Kommbrotep (2 mit.);
- Kommnext cnenuanu3upoBaHHoi yueOHO mebeny;
- PaGouee mecTo mpenogaBares.
[IporpamMmMHoOe obecrnieueHue:
— Google Chrome
— OpenOftice

13.1.4. MarepuajibHO-TEXHHYECKOE U MPOrPaMMHOe o0ecredeHne VISl CAMOCTOSATEIbHOM PadoThI
s caMoCTOSATEIbHON PabOThl MCTOIB3YIOTCS y4eOHBbIE ayaUTOPUU (KOMIIBIOTEPHBIE KIIAcChl),
PaCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckas obmacts, T. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obnacts, I. ToMck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckas obmacTh, I. ToMmck, Bepmmnanna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast obnacts, I. ToMmck, Bepmmnuna ynuua, 1. 74, 207 aya.

CoctaB 060pyIOBaHHS:

- yueOHast Mmeberb;

- komnbioTeps! Ki1acca He Huke [IDBM INTEL Celeron D336 2.81T1. - 5 wit.;

- KOMIIBIOTEPBI MOAKIIIOUEHb! K ceTh «lHTepHeT» M obecrneunBaroT AOCTYI B 3JEKTPOHHYIO MH-
(bopmannoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECIICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepunanbHO-TeXHHYeCKOe o0ecriedeHre TUCHUTIIMHBI ISl JIMI C OTPAHUYeHHBIMHA
BO3MOKHOCTSAIMM 3/10POBbSI U HHBAJIUA0B

OcBoeHME NUCUUIUIMHBI JIMLAMU C OTPAHUYEHHBIMU BO3MOYKHOCTSIMM 3/10pOBbS U WHBAJIHIaMU
OCYUIECTBIISIETCS C UCTIOIB30BAHUEM CPEJICTB 00YUYEHHs OOIIEro U CIenaIbHOTO Ha3HAUYCHUSI.

[Ipu 3aHATHAX ¢ 00yUYaIOIIMMUCS ¢ HAPYIIEHUSAMH CJIyXa IPEayCMOTPEHO UCIIOIb30BaHUE 3BYKO-
YCHUIIMBAIOIIEH anmaparypbl, MyIbTUMEIUHHBIX CPEJICTB U APYTUX TEXHUUECKUX CPENICTB MpreMa/mepena-
4yi yuyeOHOM HHPOPMALIUHU B TOCTYMHBIX (hOpMax, MOOMIIBHOM CUCTEMBI MTPETIOJaBaHUs AJIsi O0yJaOIIHXCS
C MHBAJIHUIHOCTHIO, MOPTATUBHON MHIYKIIMOHHOM CUCTEMBI. YueOHas ayTUTOpHs, B KOTOPOI 3aHUMAIOTCS
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oOydJaroniecs: ¢ HapylIeHHEM CilyXa, 000py/lOBaHa KOMITBIOTEPHOM TEXHHMKOM, aylIMOTEXHUKOH, BHUIEO-
TEXHUKOMU, AIEKTPOHHOM JOCKOH, MYJIBTUMEIUIMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ OOYyYAIOIIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMU TIPEAYCMOTPEHO UCTIONIb30BAHNE B
JICKIMOHHBIX U YUeOHBIX ayJUTOPUIX BO3MOXXHOCTH MMPOCMOTPA YAAJIEHHBIX 00BEKTOB (HapUMep, TeKCTa
Ha JIOCKE WM CJaif/la Ha dKpaHe) MPU TOMOIIU BUIACOYBEIUIUTENCH 11 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 00yUYaIOIIUMUCS ¢ HAPYLIEHHUSIMH ONIOPHO-ABUIaTeIbHOIO aNNapara HCIOJb-
3YIOTCSl QIBTEPHATUBHBIC YCTPONCTBA BBOJA MH(OPMALIUK U APYTUE TEXHUUECKHE CPEICTBA IpUeMa/epe-
Jnadqu yaeOHoM MHGOpMalUK B JOCTYIHBIX (popmMax, MOOMIIBHONW CUCTEMBI OOyYCHUS JJIs JTFO/IeH ¢ MHBA-
JUIHOCTBIO.

14. OIIeHO‘lHLIe MaTrepuajJbl  METOANICCKUEC PEKOMEHIAUHU IO OPraHUu3allui U3YyICHUSA
AUCHHUITINHBbI

14.1. Cozlepmalme OLCHOYHBIX MATECPHAJIOB U METOANIECCKUEC PEKOMECHAAIHH
I[J'ISI OLCHKHU CTCIICHU C(l)OpMI/IpOBaHHOCTI/I " YpPOBHsI OCBOCHHUA 3aKPCIUICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMIICTCHITUM HCIIOJIB3YKOTCA OLCHOYHBIC MaTCpUajibl B COCTABE!

14.1.1. TecToBBIE 3aaHUA

1. HauOonbimmit KO3 UITHEHT ds
HEJTMHEHHON BOCHPHMMYMBOCTH [UJIsi HHOOaTa d
33

JINTHUS 3TO...
dis
d22

2. VYKakuTe BOJHOBOE YpaBHCHUC  JIsA

o’(e-E) _ 0P,

Cpenbl C Y4eTOM HABOAMMOW B HEHW CBETOBBIMU V’E - o - o ——
BOJIHAMU HEJIMHEMHOMN ANEKTPUYECKOU ot ot
MOJISIPA3ALUN
2
) *E
VE-—pe—=0
ot
. 2 .
0A i 0°A ikAn, y
— ———=
oz 2k ox n
2k*An
U"+| ===l gy U =0
n
3. VYKaxuTe YCIOBUS CHHXPOHU3MA JUIs o3 > 20
TE€HEpallui  BOJIHBI ~CyMMapHOM  4acTOThl B ks < 2k;
HEJIMHENHOU cperie ©1= O - O
k3 = k1 - k2
3= 20)1
k3 = 2k1
m3=®; + 0
k3 = k] + k2
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4. B cpemax ¢ KakuM THUIIOM B OJHOPOJHBIX JINHEHHBIX CpeAax
HEJIMHEMHOCTH BO3MOXKHA T€Hepalus BTOPOH
rapMOHUKH?

B cpelax ¢ KyOMYHON HETMHEHHOCTHIO

B Cpe€llax ¢ KBaAPaTUYHON HEJTMHEUHOCTHIO

B HCOOHOPOAHBIX JIMHEHHBIX cpeaax

5. st cpenpl ¢ caMOGOKYCHUPYIOIIUM THIIOM  BPEMEHHOMY COJIUTOHY
HEJIMHEWHOCTH pelieHne HEJIMHEWHOTO
ypaBHeHnus [llpequnrepa cOOTBETCTBYET. ..

TCMHOMY COJIMTOHY

CBCTJIIOMY COJIMTOHY

rayCccoBY ITy4Ky

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

ypaBHeHuE MakcBesuia

noBezieHue?
ypaBHeHue HproToHa-JleiiOHuna
ypaBHeHue Dapazes
7. HenuneitHo-ontrueckue 3pQPexTs 00- BIUSHUIO WHTEHCHUBHOCTH CBETOBOIO
Hapy>KNUBAKOTCS 1O ... TI0JISI HA XapaKTep ONTUYECKUX SBJICHUN
BIWSHUIO JUIMHBI BOJHBI CBETa Ha
IIOKa3aTellb IIPEIOMIICHUS ONTUYECKUX
MaTepHualIoB
BIUSHUIO  TOJSApU3allMM  CBeTa  Ha
ONITUYECKOE  IONMIOIIEHWE B  ONTUYECKUX
Marepuaiax
BIIUSHUIO CTEIIEHU MOHOXPOMAaTUYHOCTHU
CB€Ta Ha KOHTpacT HUHTep(epeHIIHOHHOMN
KapTHHBI
8. VYcinoBueM mNposBIEHUS ONTHYECKOU HaIPsKEHHOCTHU CBETOBOIO ITOJIS

HEJTUHEHHOCTH Cpeabl ABJIACTCA 3aBUCHUMOCTD

OTHOCUTEIIbHOW JUAJIEKTPUYECKOW MpOHULIAE-
MOCTH MaTepHana oT: MOJISIPU3ALIMU CBETOBOTO U3Ty4YECHUS

JJINHBI BOJIHBI CBC€TA

HavaJIbHOH (ha3bl CBETOBOM BOJIHBI

9. Camo(dokycupoBKka CBETOBOTO Iy4Ka (boTOMHAYIIMPOBAHHBIE BO3MYIIIEHUS
MIPOUCXOUT B CpeJE, IIE ... HoKa3aress MIPETIOMIICHUS UMEIOT
OTpPULIATENILHBIA 3HaK W 1O  aOCONIOTHOM
BEJIMUMHE YBEJIMYUBAIOTCS C HWHTEHCUBHOCTHIO

cBETa

(boTOMHAYLIMPOBAHHBIE BO3MYILIEHUS
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MOKa3aTes TPEJIOMIICHUS UMEIOT
OTpULATEIbHBIH 3HAK H 1O aOCONIOTHOM
BEJIMYMHE YMEHBIIAIOTCI C WHTEHCHBHOCTBHIO
cBeTa

(bOoTOMHIYIIMPOBAHHBIC BO3MYILICHUS
roKasaresis IIPEIOMIICHUSA UMEIOT
MOJIOKUTENIBHBIM 3HAK W YBEJIUYUBAIOTCA C
MHTEHCUBHOCTBIO CBETA

IMOoKas3aTejib NPCIOMIICHUA HE 3aBUCUT OT
HHTCHCHUBHOCTH CBCTOBOI'O ITyYKa

10. MomHoCcTh BTOPOIl TapMOHUKHU IIPU
Majoi 3(HEKTUBHOCTH MPEeoOpa30oBaHUS YBEIIH-
YHBACTCS

npsIMO  MIPOTIOPIUOHAIBHO
JUIMHEI B3aUMOJIENCTBUSA

KBaJIpary

o0paTHO MPOMOPIMOHATHHO KBAApPATy
JUTUHBI B3aUMOJIEHCTBHS

PSIMO MPOTNIOPIIMOHAIIEHO JUTUHE
B3aMOJIEUCTBUS
o0paTHO  TPOMOPIMOHAIBLHO  JJINHE
B3aUMOJICHCTBUS
11. CamonedokycupoBKa CBETOBOTO ITyd- (bOTOMHAYIIPOBAHHBIC BO3MYIIICHUS
Ka MIPOUCXOTUT B cpejie, TIE ... MoKa3aTes TIPEITOMIICHUS UMEIOT
OTpHULIATCTILHBIA 3HaK W 1O  aOCOJIOTHOM

BCIMYHUHC YBCIIMYUBAIOTCA C HHTCHCHBHOCTBHIO
CBCTa

(boToMHIYIIMPOBAaHHBIE BO3MYILEHUS
roKa3aTens MIPEJIOMIICHHS UMEIOT
OTpUIATEIbHBIH 3HAK W TO aOCONIOTHOMN

BCJIMYHUHC YMCHBIIAKOTCA C HWHTCHCHBHOCTLIO
CBCTa

(dboToMHIYyIIMPOBAaHHbBIE BO3MYILIECHUS
roKasarens MPEJIOMIICHUS UMEIOT
MOJIOKUTENIbHBIM 3HaK M YBEJIMUYMBAIOTCA C
WHTEHCUBHOCTBIO CBETA

IoKa3arejib NpPCIOMIICHUSA HE 3aBUCUT OT
HMHTCHCHUBHOCTH CBCTOBOI'O ITyYKa

12. JInuHON KOTE€pEeHTHOCTH IIJIsl TeHepa-
LMY BTOPOU FTapPMOHUKHU HA3bIBAECTCS PACCTOSTHUE
B3aMMOJICUCTBUS, TIPU KOTOPOM:
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AOCTUTaCT MCPBOI0O MUHNMYMa

13. Ilpu renepanu BTOpOH ONTHYECKOM
TapMOHUKH:

omuH (OTOH Ha YACTOTE HAKAYKU
nopokaaer JBa (OTOHA Ha YACTOTE BTOPOH
TapMOHHUKHI

OIVH GbOTOH Ha 4YacTOTe HaKaYKu
MOPOXKJIAeT OAWH (OTOH HA YacTOTE BTOPOH
TapMOHHKH

nBa (HoToHa HaA YACTOTE HAKAYKU
MOPOXKIAIOT ONMH (POTOH HAa YACTOTE BTOPOM
rapMOHUKHU

nBa (GoroHa HA YACTOTE HAKAYKH

MOPOXJIAIOT JABa (POTOHA
TapMOHMKH

Ha 4YacTOTE€ BTOPOM

14. VYool CHHXpPOHHU3M TIpU TIeHepa-
[IMX BTOPON TapMOHHUKHA MOXKET OBITH peau3o-
BaH:

B KyOMUYeCKMX KpucTamiax 0e3 IeHTpa
CUMMETPHUU

B OITUYCCKH U30TPOITHBIX CpCAax

B TUPOTPOMNHBIX KyOMUYEeCKHX KpHUCTaIax

B ONTUYECKH OTpULIATEIbHBIX
OZHOOCHBIX KpHCTaJIax 0e3 eHTpa CHMMETPUHN

15. Ilpm mapameTpuyecKkord TeHepaluu
CBeTa:

nBa  GoToOHa €  pa3IUYAIOIIUMUCS
YacToTaMH  MOPOXKJIAIOT  onuH  (HOoToH ¢
CYMMAapHOH 4acTOTOU

nBa  (oToHa ¢ pa3TMYAOIIMMUCS
4acTOTaMH  MOPOXKAAIOT oIuH  (OToH ¢

Pa3HOCTHOW YaCTOTOM

OAH (bOTOH HaKa4Ku IMOpOXAAaCT [ABa
(bOTOHa, CyMMa 49aCTOT KOTOPBIX paBHA 4YaCTOTC
HaKa4KH

OAMH (OTOH HAKaYKU IOPOXKAAET JBa
¢boTOHa, pa3HOCTh YACTOT KOTOPHIX paBHA
4acTOTE HaKauKU

16. B niiaHapHOM BOJIHOBOJIE TIOKA3aTelb
IPETOMIICHHSI BOJIHOBOIHOTO CIIOSL:

HE JOJDKEH IIPEBBIIATh IIOKA3aTelnu
IIPEJIOMJICHUST KaK I IMOIJIOKKH, TaK M U
ITOKPOBHOM Cpe/bI

JODKEH OBITh PaBHBIM  TOKA3aTeIio
MPEIOMJICHUS] TIOKPOBHOW CpEIbl U MPEBHIIIATh
MOKa3aTelb MPEJIOMICHUS OI0KKH

JOJIDKCH OBITh paBHBIM  ITIOKa3aTCJIIO
IMPCIOMIICHUA TIOJJIOXKKH )51 IMPECBLIIATD
IOKa3aTeJib HPCIIOMIICHUS HOKpOBHOfI Cpcabl
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JIOJKEeH IPEBBIIIATH HOKa3aTenu
MIPEIOMJIEHUS TIOAJIOKKH U IOKPOBHOM CpeJibl

17. Kak COOTHOCATCS MEXIy COOOM
YacTOTBl  CTOKCOBBIX M AHTUCTOKCOBBIX
CHGKTpaJ'H)HI)IX KOMHOHGHT?

qacToTa CTOKCOBOM KOMITOHEHTEI
MEHBIIIE, & AHTHUCTOKCOBOII — OObIIIE YaCTOTHI
NUCXOJHOTIO HSqueHI/ISI

YacTOTa aHTHUCTOKCOBOM KOMIIOHCHTEI
MCHBIIC, a CTOKCOBOH — OOJIBbIIIE YaCTOTHI
HUCXOAHOTO U3JTYyYCHUA

4acToTa CTOKCOBOM KOMITOHEHTBI
MEHBIIIE AHTHCTOKCOBOM, M 00e — OoJbIlle
YaCTOThI UCXOAHOTO U3ITyYEHUS
4acToTa CTOKCOBOM KOMITOHEHTHI
MCHBIIIE AHTHUCTOKCOBOM, W 00€ — MEHBIIE
YaCTOThl HCXOAHOTO U3ITyYEHUS
18. Kakoii komnoneHnT HE tpebyercs s HUCTOYHUK  KOTEPEHTHOIO  W3IIy4EHMs
paboThI MapaMeTPUUYECKOTO TeHepaTopa cBeTa?  HaKauykKh
pe3oHaTop

JETEKTOP U3ITy4YeHUs

HEJIMHENHBIN KPUCTAILI

19. Kaxon
MOJYJIUPYETCS B
JIOMEHHBIX CTPYKTypax?

napaMeTp  KpHucramia
CErHETORJIEKTPUUECKHUX

K03 UIUESHT TTPETOMIICHUS

k03 PUIHEHT TTOTITOIIEeHUS

MOJIAPU30BaAHHOCTb CPEABL

HaAMaronmi€HHOCTb CPECAbI

20. Kaxkoii a¢dext Bo3HUKaeT Omaromaps
HEJIMHEHHOCTH TPEThEro MOPSIKA MOJSIPU3AUT
cpensl ?

reHepalusi pa3sHOCTHOM YaCTOTHI

napaMeTpUICCKOC YCHIICHUC

KOM6I/IH2[LII/IOHHOC pacceiaHne CBCTa

reHeparys BTOpoi rapMOHUKH

14.1.2. Tembl 0IPOCOB HA 3aHATHAX

1. Henuneinnas nonspusanus cpelbl IPU MTHOBEHHOM OTKIIUKE

2. IIpeoOpa3zoBaHuE YACTOTHI JIA3EPHOTO M3IYUYCHHS MPHU B3aUMOJCHCTBUM BOJH B OJHOPOJIHBIX HE-
JUHEWHBIX Cpelax.

3. TIpeobpa3oBanue 4acTOTHI IPH KBA3UCUHXPOHHOM B3aUMOJICHCTBUU

4. PacnpocTpaHeHre CBETOBBIX MYYKOB B HeMHEHHOH cpene. CamodoKycHpoBKa U camoiepoKycu-
POBKa CBETOBBIX IMy4KOB. [IpocTpaHCTBEHHbIE ONITUYECKUE COTUTOHBI

14.1.3. 3auér
1. HenuneitHas nonsipusanus cpelibl IpU MTHOBEHHOM OTKJIMKE
OO01muit MoX0/ K ONKCAHUIO HEMMHEWHBIX 3((EKTOB BTOPOTO MOpPsIIKa
3. DnexkTpoMarHuTHasi TEOPHs HETMHEHHBIX (P PEKTOB BTOPOTo MOPsIKa
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10.
I1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

['eHepanust BOJIHBI CyMMapHOM YacTOTHI MTPU KOJUTMHEAPHOM B3aUMOACHCTBUH B HUOOATE JINTHS
['enepanms BTopoii rapMOHUKH
@Da30BbIi CUHXPOHU3M IIPU F€HEPALIMY BTOPOU FapMOHUKHU
['enepanus BTOpoi rapMOHHMKY TIPH HATMYUK 0OPATHOTO BO3/ICHCTBHS
[TapameTpuueckoe ycuiaeHue
[TapameTpuyeckast reHepanus
KBa3ucuHXpOHHOE B3aUMOJEHCTBUE B IEPUOJNUECKUX HEITMHEWHBIX CTPYKTYpax
[lepnonnyeckue TOMEHHBIE CTPYKTYPbI B CETHETOANEKTPUKAX

Mertozs! hopMHUPOBAHUS MHIYLUPOBAHHBIX JOMEHOB U PETYISAPHBIX JJOMEHHBIX CTPYKTYP
BrinyxaeHHoe KOMOMHAIIMOHHOE paccestHue
Beinyx1eHHOE paccessHue Manensirama-bpuiuossa
BonHoBoaHas renepanusi BTOpol rapMOHUKH
I'enepanus rapMOHUK Ha IEPUOJNYECKUX TOMEHHBIX CTPYKTYpax B ONTHYECKUX BOJTHOBOAAX
PacnipocTpaHeHne CBETOBBIX ITyYKOB M CBETOBBIX UMITYJILCOB B HEJIMHEHHOM cpefie
CamodokycupoBka U camo1e(hOKyCHPOBKa CBETOBBIX ITyYKOB

@da3oBasg caMOMOAYJISALIMS U KOMIIPECCUSI CBETOBBIX UMITYJIBCOB

BpemeHHbIe ONTUYECKHE COTUTOHBI
[IpocTpaHCTBEHHBIE ONITUYECKHE COTUTOHBI
[TpocTpaHCTBEHHBIE COMUTOHBI B (hOTOpe(hPaKTUBHBIX KPUCTAIIAX M UX B3aMOJICHCTBHE
Junamuueckas ronorpadus 1 oOpaiieHue BOITHOBOTO (ppoHTa

Crioco0b!I 0OpaleHus: BOTHOBOTO ()pOHTA U IPUMEHEHUS
OnTuueckas OUCTaOMIBHOCTh

Henuneitnsiit nuateppepomerp Padpu-Ilepo

14.1.4. Tembl 1a00paTOpHBIX padoT

1. da30BbIl CHHXPOHM3M IIPU I'E€HEPALMH BTOPON FapMOHUKH Ja3€pHOTO M3IIy4YEHHS B OJHOOCHBIX
kpuctanax. Yacts 1. MccienoBanne KpuBBIX YITIOBOIO CUHXPOHU3MA

2. @a30BbI CHHXPOHM3M IIpU I'€HEPAIMU BTOPOM TapMOHHKH JIA3€pHOTO M3IIy4YEHHS B OJHOOCHBIX
kpuctajax. Yacts 2. McciienoBanne KpUBbIX TEMIIEPATYPHOIO CUHXPOHU3MA

3. AMmauTyznHas 3JEeKTPOONTHYECKAst MOAYJISIUS JIa3epPHOTO U3JTy4EHUs

14.2. TpeGoBaHusI K OLIEHOYHBIM MATEPUAJIAM JIfl JIUI C OTPAHUYEHHBIMH BO3MOKHOCTAMHM

3A0pPpOBbS U HUHBAJINAOB

Jnst nui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSl M1 MHBAJIUIOB MPEAYCMOTPEHBI JOMOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHHh KOTOPBIX yKa3aH B Tabmuie 14.
Tabnuua 14 — JlonmomHUTENbHBIE MaTepHalibl OLEHUBAHUS IJIA JUI] C OTPAHUYEHHBIMUA BO3MOKHOCTSIMH

310PpOBbS U HHBAJIMIOB

Kareropuu
o0yJarommxcs

Buasl 1OMOIHUTENBHBIX OLEHOYHBIX
MaTepuaioB

@®OopMBI KOHTPOJISL ¥ OI[CHKH
pe3yaBTaTOB 00yUCHUS

C HapyuieHus MU
ciryxa

TecTbl, MMCbMEHHBIE CAMOCTOATEIbHBIE
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHbIE Pa0OThI

[IpenMy11€CTBEHHO TUCBMEHHAs
IIPOBEpKa

C HapymieHus MU
3peHHS

CobecenoBaHue 1o BOIpocaMm K 3aueTy,
OIIPOC IO TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAS TTPOBEPKa
(MHIUBUYaTbHO)

C HapyuieHus MU
OTIOPHO-
JIBUTATEIIHHOTO
amrapara

Pemenue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITENIbHBIE PadOTHI, BOIIPOCHI K
3a4eTy

[Ipenmy11eCTBEHHO TUCTAHIIMOHHBIMHU
METOoIaMU

C orpaHu4YeHHSIMH 110
00IIeMETUITUHCKUM
MOKa3aHUsIM

TecTbl, nECEMEHHBIE CAMOCTOSTEIILHBIC
paboTBkI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE pAOOTHI, YCTHBIE OTBETHI

[IpenmyiiecTBEHHO POBEPKA
METodaMU UCXOAA U3 COCTOSHUSA
o0yyJaromerocst Ha MOMEHT ITPOBEPKHU
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14.3. MeToau4yecKkue peKOMEHIAIUH M0 OLEHOYHBIM MaTepUAaJIaM JJis JHUIl ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/IOB

Jlist a1y ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBbSI M1 MHBAIHJIOB TPEIyCMaTPUBACTCS J10-
cTynHas (hopma MpeaoCcTaBICHUS 3aJaHUH OIIEHOYHBIX CPENICTB, 8 MIMEHHO:

- B IeyatHoi (opme;

- B Ie4aTHOU (popMe C YBETMYEHHBIM MPUDTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHUS ACCUCTEHTOM 3a/IaHUS BCIYX;

- MPEIOCTABJICHUE 3aJJaHMs C UCIIOIBL30BAHUEM CYPIOTIEPEBOIA.

Jlumam ¢ OTrpaHWYEHHBIMH BO3MOKHOCTSIMH 3IIOPOBbSI M MHBAaJHIAM YBEJIHYUBACTCS BpeMs Ha
MOJITOTOBKY OTBETOB HAa KOHTPOJBbHBIC BOMPOCHL. [IJsi Takux 00ydaromuxcs mpeayCcMaTpruBaeTCs TOCTYII-
Hasi opMa MpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMEHHO:

- MUCEMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIOIH30BAHUEM YCIIYT ACCUCTEHTA,

- MPECTaBICHUE OTBETOB YCTHO.

[Tpouiemypa orieHUBaHUS PE3yJabTaTOB OOYYCHHS JUI] C OTPAHUYCHHBIMU BO3MOXXHOCTSIMU 37I0PO-
Bbs M1 MHBAJIMJIOB IO JUCIUIUIMHE MPEIyCMaTpUBaET MpeaocTaBiIeHne nHpopMauy B GopMax, amaarnTH -
POBAaHHBIX K OTPAaHUYCHUSM UX 3[I0POBbS U BOCTIPUATHS HHPOPMAIIIH:

JIJ1s1 I ¢ HAPYIIEHUSIMH 3PeHUst:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (hopMe YBEITMUEHHBIM MIPUDTOM.

JIJist JiM1l ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHo hopme.

JlJ1s1 IM1 ¢ HAPYIIEHUSIMHM OTIOPHO-IBUTaTeJLHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

[Tpr HEOOXOMUMOCTH JIJISl JIUIL C OTPAHMYEHHBIMH BO3MOKHOCTSIMH 37I0POBbSI I HHBAITUIOB MIPOIIE-
Zypa OIICHUBAHUsI Pe3yJIbTaToOB 00YUYCHHST MOXKET IIPOBONUTHCS B HECKOJIBKO JTAIOB.
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