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Pacnipenenenne pabouero BpemeHu

Ne Buael yueOHOM nesTENbHOCTH 8 cemectp Bcero Enununner
1 Jlekuun 20 20 4acoB
2 [IpakTyeckue 3aHATUA 18 18 4acoB
3 JlabopaTtopHbie pabOThI 12 12 4acoB
4 Bcero aynuTopHbIX 3aHATHN 50 50 4acoB
5 CamocTosiTensHas paboTa 58 58 4acoB
6 Bcero (0e3 3x3aMeHa) 108 108 JacoB
7 IToaroroska u cgaya DK3aMeHa 36 36 JacoB
8 OO01mas Tpy10eMKOCTh 144 144 9acoB
4.0 4.0 3.E.

Ok3ameH: 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 COT'JTACOBAHUA

Pabouass mporpamMma JUCIUIUTMHBI COCTaBJleHA C y4eToM TpeOoBaHWU (eaepalbHOTO rocyaap-
CTBEHHOTO 00pa3oBaTeNbHOrO cTaHjaapra Boiciiero oopazosanus (PI'OC BO) no HampaBlIeHHIO MOATO-
ToBKH (crenuanbHocTh) 12.03.03 doronunka u ontomHpopMmaTuka, yrBepxaecHHoro 03.09.2015 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
(dbopMUpOBaHUE y CTYIEHTOB MOHUMAHHUS TEOPETUUYECKUX U (PUZNYECKHUX OCHOB COBPEMEHHOU He-
JMHEWHOU ONTUKHU JJIS OCIEIYIOLIEro CIOIb30BaHMs 3TUX 3HAHUH NPpH pa3padoTKe, SKCILUTyaTallH, UC-
ClIeI0BaHUU (PU3MYECKUX CBOWCTB M TEXHMUYECKHX XapaKTEPUCTHK JIEMEHTOB M YCTPOICTB HETMHEHHON
OITUKH

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-
JECTBUE ONTHUYECKOTO M3Iy4YeHHs C BellecTBoM, HTerpanbHas onThka, Maremaruka, Marepuaisl He-
JIuHeMHoN ontuku, OnTudeckas gpusnka, OnTHUeckoe mMarepuanoBeieHue, PacnpocTpanenue a3epHbIX
ny4ykoB, Ou3uka.

[locnenyromumMy IUCHUIUIMHAMHU SIBIISIOTCS: 3alllUTa BBIMTYCKHOM KBaJIM(UKAIIMOHHOW paboThI,
BKJIIOYasl MOAATOTOBKY K MPOLIEAYPE 3aIIUTHI U MPOLEAYPY 3alluThl, [IpeaaunioMHas mpakTuka.

3. TpeOoBaHus K pe3yJibTaTaM OCBOCHHMS JHCIUIITHHBI

[Tpouecc n3yueHus: AMCUUILIIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIINX KOMIIETEHIUNI!

— TIK-1 cnocoGHOCTBIO K aHAJIN3Y MTOCTABJICHHOH 3a/1auu McCciel0BaHui B 0061acT (P OTOHUKU U
onTonH(OPMATHKH;

— ITIK-2 roToBHOCTBIO K MAaTeMaTHUYECKOMY MOAEIMPOBAHUIO MPOLIECCOB U OOBEKTOB (POTOHUKHU
¥ oNTOMH(POPMATUKH, X UCCIIEIOBAHUIO HA 0a3e CTaHAAPTHBIX MAKETOB aBTOMATH3MPOBAHHOTO MPOEKTH -
POBaHUS U CAaMOCTOSATENILHO Pa3padOTaHHbBIX IPOTPAMMHBIX POAYKTOB;

B pesynbrare u3yueHus IUCHUIUIMHBI O0YYarOIIUNHCS JOKEH:

—  3HATh OCHOBHBIE SIBJICHUS U 3aKOHbI HEJTMHEHHON ONTHKHU

— yMeThb UCHOJIb30BaTh COBPEMEHHBIE METO/IbI aHAIM3a [l pacuéTa HEITMHEIHOro B3auMoaei -
CTBMSI M3JIyU€HHsI C BEIIECTBOM; CTPOUTH MpocTeiiine GU3nIecKue U MaTeMaTH4ecKue MoJenu npuodo-
POB (DOTOHHMKH M ONITOMH(POPMATHKH; OIICHUBATH BEIYMUCIIUTENLHBIC TIOTPEITHOCTH IPY MOACITHPOBAHUHT

—  BJIA/IeTh TEPMHUHOJIOTHEH, UCTIONb3yeMOl B HEIMHEHHON ONTHKE; COBPEMEHHBIMU METOJaMH
aHanM3a M pacyéra HeJIMHEHHOrO B3aUMOAECHCTBHSI U3TyUEHHsI C BEIIECTBOM; METOAAMH aHAJIM3a ONTHYE-
CKUX MU ONTHUKO-(QU3NYECKHX CXEM NPHUOOPOB M HAOIIONAEMBIX SIBICHHI; MPOrpaMMHBIMH CPEJICTBAMU
KOMITBIOTEPHOTO MOJIEIMPOBAHMSI; METOIaMU OLICHKM M YMEHBIIEHUS! MOTPELIHOCTEN; crnocodaMu npen-
cTaBneHus puznyeckoit MHGopManUK B MaTeMaTHueckol U rpadudeckoit popme

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThI
OO01ast Tpy10€MKOCTb JUCHUIUINHBI cocTaBiseT 4.0 3a4eTHBIX eIMHUILIbI U IIPECTaBIeHa B Ta0Iu -

%Zgﬁlld.ua 4.1 — TpynoeMKOCTb JUCHUILIUHBI
Bunbr yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
8 cemecTp
AynuTtopHble 3aHATHUSA (BCETO) 50 50
Jlexnun 20 20
[IpakTnueckue 3aHATHS 18 18
JIaGoparopHble pabOThI 12 12
CamocrosTenpHas padbota (Bcero) 58 58
OdopmieHre 0TYETOB 10 Ta0OPATOPHBIM paboTam 18 18
IIpopaboTka JEKIMOHHOTO MaTepuana 25 25
[ToaroroBka K NpakTUYECKUM 3aHATUSAM, CEMUHApAM 15 15
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Bcero (0e3 ax3amena) 108 108
[TonroroBka u ciava sK3amMeHa 36 36
OO01mas TpyI0eMKOCTb, 4 144 144
3aueTHnie EanHnIie 4.0 4.0

5. Conep:xanne TUCUMILIIHHBI

5.1. Paznesnsl IMCHUIIIMHBLI M BUABI 3AHATHN
Paznensl AMCUMITIIMHBL U BUABI 3aHATUI NpUBEACHBI B Tabmnwuie 5.1.
Tabmuua 5.1 — Pa3gensl QUCHUIINHBI U BUABI 3aHATHI

= ] = 2 § = =
2 o o o O = =
=2 = O O < = (D] s
? 3 3 3 = > 5
Ha3Banus pa3aenoB TUCHUIIIIMHBI ) ) Q. o, o 9 ==
o) & R . e = = 0O
= < O = IS = B
ey < < o M o 3
= = O m 8 S 2
8 cemecTp
1 Beenenue 1 0 0 2 3 IIK-1, IIK-2
2 OOm1re BOMpOChl HEMTUHEHHON ONTUKH 4 8 15 |IIK-1, [IK-2
3 IIpeoOpa3oBaHe YaCTOTHI JTa3€PHOTO 4 6 20 38 |IIK-1, T[IK-2
W3ITyYeHUs IPU B3aMMOJICHCTBUH BOJIH B
OJTHOPOHBIX HEJIMHEHHBIX Cpe/iax
4 TIpeoOpa3zoBaHuE YaCTOTHI NPH KBa3MU- 2 2 0 6 10 |ITIK-1, [IK-2
CUHXPOHHOM B3aUMOJICHCTBUH
5 BeIHYXJIEHHOE pacCEsHHUE CBETA 2 3 [K-1, TIK-2
6 HenuHeliHbIe SIBJICHUS B ONTHYECKUX 3 6 [TK-1, TIK-2
BOJIHOBOZAX
7 CamookycrpoBKa U camoaePOKyCH- 3 6 4 13 26 |IIK-1, IIK-2
POBKa CBETOBBIX IMyYKOB
8 OOparieHre BOJHOBOTO (PpOHTA U APY- 2 0 0 3 5 [K-1, TIK-2
rve HeJTMHEeWHbIE SIBICHUS
Hroro 3a cemectp 20 18 12 58 108
Uroro 20 18 12 58 108

5.2. Conep:kanue pa3iejioB TUCUUIIMHBI (110 JEKIMAM)

ConeprkaHue pa3ienaoB TUCIUILINAH (TI0 JICKIUSAM) IPUBEICHO B Tabnuiie 5.2.

Tabmuma 5.2 — ConeprkaHue paseaoB JUCIHUIUIAH (TI0 JICKITUSIM)

3 z S
2 > 5
Z = 5
HasBanus paznenos ConeprkaHue pas3ieiaoB TUCIUIUIUHEI (TTO JEKIIUSIM) ZF &5
° 2 g
S o =
a 2 2
= S
8 cemectp
1 BBenenue Lenu u 3anaun, NpeIMET U COAEPKAHUE Kypca. 1 TIK-1, IIK-
CoBpeMeHHOE COCTOSIHHE W Hay4dHas MpobaemMaTrKa 2
HEJIMHEMHON ONTUKH.
Hroro 1
2 O6mue BOnpoCh! Henuneiinasa nonsipuzanus cpeabl Ipd MTHOBEHHOM 3 IK-1, TIK-
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HEJIMHEWHON ONTUKA oTkJiMKe. OOLINA ITOIX0 K OIMCAHUIO HETUHENHBIX 2

3¢ PEKTOB BTOPOTO MOPsAKA. DIIEKTPOMAarHUTHAS TE€O-

pHst HelTMHEHHBIX 3G (GEKTOB BTOPOTo MOPSAKA.

Hroro
3 IIpeobpa3zoBanue I'enepanus BOJIHBI CYMMapHOM 4acTOTHI ITPU KOJLIN- 4 IIK-1, TIK-
YaCTOTHI JIA3EPHOTO HEapHOM B3aUMOJIEHCTBUU B HHOOare nutus. [ enepa- 2
U3ITy4EeHUs TIpU L1l BTOPOW rapMOHUKH. Pa30BbIf CHHXPOHU3M IIpU
B3aMMOJICHCTBUH BOJIH B | T€HEpALlMH BTOPOM rapMOHUKH. [ eHeparus BTopoit
OJTHOPOIHBIX TapMOHUKH MPH HAJTMYUHM 00paTHOTO BO3AEHCTBU-
HEJIMHEWHBIX cpeaax s.ITapamerpuueckoe ycunenue. [lapamerpudeckas re-

Hepanus.

Hroro
4 TIpeoOpa3oBaHue KBa3ucuHxpoHHOE B3aMMOJIEHCTBUE B IEPUOIUYIE- IK-1, TIK-
Y4acTOThI IPU CKUX HEJIMHEHHBIX CTpyKTypax. Ilepuognueckue no- 2
KBa3UCUHXPOHHOM MEHHBIECTPYKTYPBI B CETHETORJIEKTpHUKaX. MeTo bl
B3aUMOJIEHCTBUU (opMHpOBaHUS UHIYLIUPOBAHHBIX JOMEHOB U PETy-

JISIPHBIX TOMEHHBIXCTPYKTYP.

Hroro 2
5 BeiHyX/1€HHOE BoinyxkaeHHoe KOMOMHAIIMOHHOE paccesiHue. Boiny- 2 [IK-1, IIK-
paccesitHue cBeTa XKJIEHHOE paccesHue ManensiuraMa-bpuiitosHa. 2

Hroro 2
6 Henuneiinble siBneHus B | BoaHoBoiHas reHepalys BTOpoi rapMoHuKH. I enepa- IK-1, TIK-
ONTUYECKHUX BOJIHOBOAAX |L[USl TAPMOHMK Ha MEPHOANYECKUX JOMEHHBIX CTPYK- 2

Typax BONTHYECKUX BOJIHOBOJAX.

Hroro 3
7 CamodokycupoBka u | PacnipocTpaneHue CBETOBBIX TyYKOB U CBETOBBIX MM- 3 [K-1, TIK-
camonie(hoxycrupoBka MyJbCOB B HeNMMHEHHOH cpene. Camo(oKyCcHUpoBKa 2
CBETOBBIX ITyYKOB ncamoie(hOKyCHUpOBKa CBETOBBIX ITyukoB. DazoBas

CaMOMOJYJISILIUSL M KOMIIPECCHUS CBETOBBIX UMITYJIb-

coB.BpeMeHHbIe onTrueckue conuToHsl. [Ipo-

CTPaHCTBEHHBIE ONTHYECKHE COMUTOHBI. [Ipo-

CTPaHCTBEHHBIE COTUTOHBI BPOTOPEHPAKTUBHBIX KPH-

CTaJlJIaX U UX B3aUMOJAEHUCTBHE

Hroro
8 Obpamenue BomHOBOrO | J{MHamMuueckas rojgorpadus u oOpaiieHne BOITHOBOTO 2 IK-1, TIK-
(dbpoHTa M IpyTrUe ¢dponTa. CriocoOb1 0OpaIieHus: BOJHOBOTO ()pOHTA 2
HEJIMHENHBIC SIBIICHUS unpuMeHenus. Onrudeckas oucradbuinpHOCTh. Hemm-

HelHbIi naTepdepomerp Padbpu-Ilepo.

Hroro 2
Hroro 3a cemectp 20

5.3. Pa3gesbl AMCUMINIMHBI M MEKIMCUMINIMHAPHBIE CBSA3H ¢ 00eCeYnBAKIIMMH (TPeAbI Ty LIUMHU)
1 o0ecrieynBaeMbIMHU (MOCTEAYIOIMUMH) JUCHUIITTHHAMHA
Paznenbl qUCHMIUIUHBI U MEXIUCIUIUIMHAPHBIE CBA3M C 00€CleYnBaOMUMU (IIPEIbITYIIUMU) U
o0ecrieyrBaeMbIMH (TIOCIIEAYIOUIMMHU) TUCIMITTIMHAMU TpeICTaBlIeHbl B Tabnuie 5.3.
Tabmuma 5.3 — Pa3aensl AUCHMIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne pa3nenoB qaHHOUM NUCHMIUIAHEL, IJ1 KOTOPBIX HEOOXOIUMO
M3y4eHrEe 00eCIeunBaONINX U 00eCIIeYMBaeMbIX TUCIIUILTAH

HanmenoBanne JUCIUITIINH
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1 2 3 4 5 6 7 8

[IpenmecTByronme JUCUUILIMHBI

1 B3anmozeiicTBrE OIITUYECKOTO

+ + + + + + + +
M3IIYYCHHS C BEIIECTBOM
2 UnTerpanpHas ONTUKA
3 MaremaTtuka + + + + + + +
4 Marepuasbl HETMHEWHOH OTI- 4 N n N n N N
TUKH
5 OnTuueckas pusnka + + + + + + + +
6 OnTuyeckoe MaTepuaioBee- . n N 4 N N N
HUE
7 PacnipocTpaHeHue Ja3epHbIX . n . . . 4 +
MyYKOB
8 dusnka + + + + + + + +

HOCJICI[yIOLI_II/Ie JAUCITUITIIINHBI

1 3amura BbITYCKHON KBau(pu-
KallMOHHOU paboThl, BKIIOYAs

+ + + + + + + +
MOTOTOBKY K MPOIIETyPEe 3aIlH-
ThI U IPOLIEAYPY 3ALLUTHI
2 IlpenaumioMHas mpakTUka + + + + + + + +

5.4. CooTBeTCcTBHE KOMIIETEHIUIi, (JOPMHUPYeMbIX NPU U3YYeHUH TUCHHUIIMHBI, 1 BU10B 3aHATHI
CoOTBeTCTBHE KOMITETEHIMH, (OPMUPYEMBIX NMpPH W3YyYCHUH ITUCHUIUIMHBI, W BUIOB 3aHATHH
IpeICTaBIeHO B Tabnuue 5.4.
Tabnuma 5.4 — CooTBeTCTBHE KOMIETEHIINH, (POPMHUPYEMBIX MPU W3YyYSHUU JAWUCIMIUIMHBI, ¥ BUJIOB 3aHS -

THI
§ Bunnl zanstuit
: : ~
© o
) <
g5 < > 8 g DOopMbI KOHTPOJIS
= .
S = ] '8 5
2 = @)
~ =
ITK-1 + + + + Ok3ameH, Otyer 1o abopa-
TOpHOI pabote, Ornpoc Ha
3aHATHX, Tect
ITK-2 + + + + Ox3ameH, OtueT no Jabopa-
TopHOH pabote, Onpoc Ha
3aHATHAX, TecT

6. UnTepakTuUBHBIE MeTOAbI U GOPMBI OPraHU3ANUH 00yYeHUSA
He npenycmorpeno PVYII.

7. JIabopaTopHblie padoThI
HaumenoBanue nabopatopHbIX padoT npuseneHo B Tabnuie 7.1.
Tabauna 7.1 — HammeHoBanue 1a00paTOpHBIX padboT

HasBanus paznenos HaumenoBanue 1abopaTopHbIX padoT

TpynoeMKoCTb,
q
dopmupyembie
KOMIIETEHIIUU

CornacosaHa Ha noprane Ne 41041 6



8 cemectp
3 IIpeobpazoBanue @Da30BbII CUHXPOHU3M IIpU T'€HEPALlMA BTOPOX rapMo- 4 IK-1, TIK-
YaCTOTHI JIA3EPHOTO HUKH JIa3€pPHOTO U3JIy4EeHHS B OJHOOCHBIX KPUCTaI- 2
U3ITy4eHUs Ipu nax. Yacte 1. McciienoBanne KpuBbIX YIJIOBOTO CHH-
B3aUMOJICICTBHH BOJIH B | XpOHU3Ma
OHOPOIIHEIX @Da30BbIi CUHXPOHU3M IIpU T€HEPALIMA BTOPOX FapMo- 4
HCJIMHCHHBIX Cpeiax HUKH J1a3€PHOT0 U3JIy4EHHs B OTHOOCHBIX KpUCTAII-
nax. Yacts 2. MccnenoBanne KpUBBIX TEMITEPATYPHO-
IO CUHXPOHH3Ma
Hroro
7 CamookycupoBKka u AMIUTATYIHAS JIEKTPOONTHUECKAsT MOIYJISALINS Jla3ep- 4 ITK-1, TTK-
camoie(hOKyCHpOBKa HOT'O U3ITy4YEHHUS 2
CBETOBBIX ITyYKOB Vroro
Hroro 3a cemectp 12
8. IIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HaumeHnoBaHMe MpakTHUECKUX 3aHATUH (CEMUHApPOB) IpuBeaeHO B Tabnuue 8.1.
Tabnuna 8.1 — HammeHoBaHMe MPaKTHUECKUX 3aHATHHA (CEMHHAPOB)
A v
= 2 E
Q = g
S 8 =
o~ ]
Ha3Banus paznenos HanmMmeHoBaHUe NPaKTHUECKUX 3aHATUH (CEMUHAPOB) zF &5
2 2 <
2 X
= S
8 cemectp
2 O61ue BOIpoCh! Henunelinas nonsgpusanus cpenbl Ipd MTHOBEHHOM 4 IK-1, TIK-
HEJIMHEMTHON ONTUKHU OTKJINKE 2
Hroro 4
3 IIpeoOpazoBanue [IpeobpazoBaHKe YaCTOTHI JIA3EPHOTO U3ITYYCHUS TIPH IIK-1, ITK-
4acTOTHI JIA3EpPHOTO B3alMOZIEMCTBUU BOJIH B OJHOPOJHBIX HEJTMHEHHBIX 2
U3ITy4YEeHUS TIPU cpenax.
B3aMMOJICHCTBUU BOJIH B
3aMMOJENC oIl Wroro 6
OJTHOPOJIHBIX
HEJIMHEWHBIX cpeaax
4 TIpeobpazoBaHue [IpeoOpazoBanue YaCTOTHI IPH KBA3HCUHXPOHHOM 2 IK-1, TIK-
YaCTOTHI MPH B3aUMOJIEUCTBUU 2
KBa3HCHHXPOHHOM Wroro 2
B3aUMOJICHCTBUH
7 CamodokycupoBka 1 | PacpocTpaHeHne CBETOBBIX ITyYKOB B HETMHEHHOM 6 IK-1, TIK-
caMo/1e(pOKyCHpPOBKA cpene. CamodokycupoBka u camoaedoKyCUpOBKa 2
CBETOBBIX ITyYKOB CBETOBBIX ITy4KOB. [I[pOCTpaHCTBEHHBIE ONITHUECKHE
COJIUTOHBI
Hroro 6
Hroro 3a cemectp 18

9. CamocrosiTesibHasi padora

Bunbr camocTosTenbHOM paboThI, TPYIOEMKOCTh U JOPMHUPYEMbIC KOMIIETESHITUH MTPECTABICHEI B
Tabiuie 9.1.
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Tabnuia 9.1 — Buabl caMoCTOSITeIbHOM paboThl, TPYAOEMKOCTh M (hopMUpyeMble KOMIIETEHIIUH

3 @]
2 z E
Q ==t
. 2 o =
Bunnr camocTosiTeILHON & > ©
HassaHnus pasnenos = = @OopMBbI KOHTPOIIA
6 Q = O
paboThI 3 s 2
S o =
& o g
~ S}
8 cemectp
1 Beenenue [TpopaboTka JIEKITMOHHOTO 2 |IIK-1, Onpoc Ha 3ansATHsX, Tect
Marepuaia [IK-2
Hroro
2 O6mue BOnpocCh! IToaroroBka Kk npaxkTuye- IIK-1, Omnpoc Ha 3aHsTHX, Tect
HEJIUHEHHON ONITHUKU CKHMM 3aHSITHSM, CEMHUHA- TIK-2
pam
[TpopaboTka JIEKITMOHHOTO 4
Marepuana
Hroro
3 IlpeobpazoBanue [TogroroBka k mpakTuye- 4 | IIK-1, Onpoc Ha 3aHaTusax, Ot-
YaCTOThI JIA3epPHOTO CKHM 3aHATUSAM, CEMHHA- [K-2 4eT 1o 1abopaTopHOil pa-
W3ITy4eHus Ipu pam 6ote, TecT
B3aMMOJEHCTBUU BOJIH B
SAHMOJICHC OJIH [IpopaboTka JIEKIIMOHHOTO 4
H HBIX HEJTMHEHWHBIX
OAHOpOX CIHE Marepuaia
cpenax
OdopMieHre 0TYETOB 110 6
JabopaToOpHBIM paboTam
OdopmiteHre 0TYETOB TIO 6
nabopaTopHBIM paboTam
Hroro 20
4 TIpeoOpa3oBaHue [TonroroBka k npakTuye- 3 |IIK-1, Omnpoc Ha 3aHsaTHX, Tect
YacTOTHI PU CKHMM 3aHSTUSAM, CEMHUHA- [IK-2
KBa3UCUHXPOHHOM pam
B3aMMO/ZICHCTBHH [TpopaboTka JIEKITMOHHOTO 3
Marepuana
Utoro 6
5 BeiHyX/1€eHHOE [IpopaboTka JIeKIIMOHHOTO [IK-1, Ompoc Ha 3ansATHAX, Tect
paccesHue cBeTa Marepuaia [K-2
Hroro 3
6 Henuneiinnlie sisnenus B | [IpopaboTka JIEKIIMOHHOTO 3 IK-1, Ompoc Ha 3ansTUAX, TecT
ONTUYECKUX BOJIHOBOJAX | Marepuala [IK-2
Hroro
7 CamookycupoBKka u [ToaroroBka k mpakTuue- 4 |IIK-1, Ompoc Ha 3ausaTuAX, OT-
camo/ie(hOKyCHpOBKa CKHUM 3aHATUSM, CEMHUHA- [IK-2 4eT 1o JJabopaTtopHoil pa-
CBETOBBIX ITyYKOB pam 6ore, Tect
[IpopaboTka JIeKIMOHHOTO 3
Marepuaia
OdopmiteHre 0TYETOB 10 6

nabopaTopHBIM paboTam
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Hroro 13
8 O6parmenne BomHOBOrO | [IpopaboTka JIGKIIMOHHOTO 3 |IIK-1, Ompoc Ha 3ansTUsX, Tect
(dbpoHTa M Ipyrue Marepuasa [1K-2
HEJTMHEHUHBIC SIBJICHUS Vitoro 3
Hroro 3a cemectp 58

TlonroroBka u caada dK3a- 36 DK3aMeH

MEHa
Hroro 94

10. KypcoBoii npoekT / KypcoBasi padora
He npenycmorpeno PVII.

11. PeliTuHroBasi cucreMa /1Jisi OLEHKH yCIeBaeMOCTH 00y4aroIuXcsi

11.1. baajibHble OLEHKHU JJIS1 3JIeMEHTOB KOHTPOJISI
Tabnuia 11.1 — banabHbIe OLEHKH JUIS SIEMEHTOB KOHTPOJIS

. . MaxkcuManbHbIN
. MaxkcuManbHbIN MaxkcuManbHbIN
DneMeHThl yueOHOI 0as 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | Gamn 3a mepuon
NeSITSIbHOCTH mexnay 2KT u Ha cemMecTp
Hauyana ceMectpa | mexay 1KT u 2KT
KOHEI] cemecTpa
8 cemectp
Omnpoc Ha 3aHATHAX 9 9 6 24
Otuer no naboparopHoit 18 18 36
pabote
Tect 10 10
Htoro makcumyM 3a nepu- 27 27 16 70
on
DK3aMeH 30
Hapacraromum ntorom 27 54 70 100
11.2. Ilepecyer 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIC TOYKH
[Tepecyet O0amIoB B OLIEHKH 32 KOHTPOJIBHBIC TOUKH MPEACTaBIeH B Tabmuie 11.2.
Tabnumna 11.2 — IlepecueT 0asioB B OLIEHKU 332 KOHTPOJIbHbBIE TOUKU
bansl Ha 1aTy KOHTPOJIBHON TOUKHU Orenka
> 90% ot MakcuManbHOU cyMMBbI OatoB Ha gaty KT 5
Ot 70% no 89% ot makcumasibHOM cymmbl 6aiioB Ha aary KT 4
Ot 60% 110 69% oT MakcuMaIbHOUM cyMMBbI O6aiioB Ha jaty KT 3
< 60% oT MakcuMabHOU cyMMbI OasuioB Ha naty KT 2

11.3. IlepecyeTr cyMMBbI 02/1710B B TPAAULHOHHYIO H MEKTYHAPOIHYIO OLIEHKY
[TepecueT cymmbl 6a/IOB B TPAAULIMOHHYIO U MEXIyHAPOJIHYIO OLIEHKY MpeACTaBieH B Talnuie
11.3.
Tabmuma 11.3 — Ilepecuer cymMMbl 6aJJIOB B TPAAUITMOHHYIO M MEXKTYHAPOIHYIO OIICHKY

Htorosas cymma 6aisos,

Onenka (I'OC) YUMTBIBAET YCIEIIHO CAAaHHBIN Onenka (ECTS)
IK3aMEH
5 (OTIM4HO) (3a4TEHO) 90 -100 A (oTIIMYHO)
4 (xopoI10) (3a4TEeHO) 85 -89 B (ouens xoporiio)
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75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENBHO)
3 (YAOBIETBOPUTENHHO) (3aUTEHO) 60 - 64 E (ocpexcTaerio)
2 (seynoneTBoputenbHO) (He Hwxe 60 6aios F (HeynoBIETBOPUTENBHO)
3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMALIMOHHOE 00ecTieyeHue TUCIHHIIINHBI

12.1. OcHoBHas JUTEpaTypa

1. BBeneHHe B HEMMHEWHYIO ONTHKY [ DIEKTPOHHBIN pecypc]: YuebHoe mocodue / [Hlanmgapos C.
M. - 2012. 41 c. - Pexxum noctyma: http://edu.tusur.ru/publications/2059 (mara obpamenus: 27.07.2018).

2. OcHOBBI (PU3UYECKON M KBAHTOBOW ONTHUKH [DNEKTpOHHBIA pecypc|: YuebHOe mocodue /
[Tarmapos B. M. - 2012. 197 c. - Pexxum nocrtyna: http://edu.tusur.ru/publications/750 (nara oOparieHus:
27.07.2018).

3. ®oropedpakTuBHbie d3P(HEKTHI B IEKTPOONTHYECKUX KpPHUCTAIaX [DJIEKTPOHHBIA pecypc]:
Yuebnoe nocobwue / [llannapos B. M., Maunens A. E., [llaanapos C. M., bypumos H. U. - 2012. 244 c. -
Pexxum noctyma: http://edu.tusur.ru/publications/1553 (mara obpamenus: 27.07.2018).

12.2. lonosiHUTeJIbHAS JIUTEPATYpPa
1. HWadopmamuonnas ontuka / [Tox pen. H.H. EBruxeeBa. Yue6Hoe mocodbue — M., U3narens-
ctBo MOMU, 2000. - 516 ¢ (Hasmuune B 6ubmuotexke TYCVYP - 19 3k3.)
2. Tluxtua A.H. OnTudeckas ¥ KBaHTOBas MEKTpoHHKA. YueOHUK nns BY3oB.- M.: Beicmas
mkona, 2001. — 574 c¢. (Hanmmuue B 6ubmuotexke TYCVYP - 150 3k3.)
3. Ilpuknannas HenuHeRHas onTuka: yueoHoe nocoobue / I1. I1. T'eiiko. — Tomck: TYCVYP, 2007.
— 109 c. (manmuuue B 6ubauorexke TYCVYP - 83 3k3.)

12.3. YueOHO-MeTOANYECKHE MTOCOOHST

12.3.1. O0s13aTesibHbIE YUeOHO-MeTOoAHYeCKH e M0CO0Uus

1. AMmmuTyaHas 3JEKTPOONTHYECKass MOAYJSALUS Ja3epHOTO HW3IY4YeHHUsS [DJIEKTPOHHBIN pe-
cypc]: Metonuveckue yka3aHus K JlabopaTtopHoi padote no kypcaMm "Henuneitnas ontuka" u "KorepeHt-
Has onTuKa  rojorpadus” mans cryneHToB HampasieHuid 200700 "doronuka u onToMHpOpMaTHKA" U
210100 "Dnexrponuka u Hanodnekrponuka" / lanmapos C. M., bypumos H. U. - 2014. 19 c. - Pexum
noctyna: http://edu.tusur.ru/publications/4103 (mara oopamenus: 27.07.2018).

2. ®a30Bblil CUHXPOHH3M IPU T€HEpallMd BTOPOMl TapMOHUKU JA3€pPHOTO U3IYUYEHHUS B OJHO-
OCHBIX KpHUCTaJIaX [DIEKTPOHHBINA pecypc|: Meronndyeckue ykazaHnus K jadboparoproit padore / [llanna-
poB C. M., bopoaun M. B. - 2012. 21 c. - Pexxum nocrtyna: http://edu.tusur.ru/publications/1893 (mata o0-
pamenusi: 27.07.2018).

3. Henuneiinas ontuka [1eKTpoHHBIN pecypc]: MeToauyeckue yka3aHus K NPaKTUYECKUM 3a-
HSATHUSM | [0 CAMOCTOATEIBHON pabore mist cryneHToB HampasieHus 200700 "doronnka u ontouHdop-
matuka" / [anmapoB C. M. - 2014. 33 c. - Pexxum nocrtyna: http://edu.tusur.ru/publications/4109 (nmara
obpamenusi: 27.07.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI U
HHBAJIN/10B

Y4eOHO-MeToAuUEeCKHE MaTepHalibl JJIsi CAMOCTOSITENIbHOM U ayAUTOPHOM paboThl 00ydaromuxcs
U3 YMCIIa JIUL] C OrPAaHMYEHHBIMH BO3MOKHOCTSMU 3/10pPOBbSl U MHBAJIMJIOB MPEJOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMALIIH.

J1s1 a1 ¢ HAapyIIeHUsIMH 3PeHus:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe yBEJIIMUEHHBIM HIPUPTOM.

JList M1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe FIIEKTPOHHOI'O IOKYMEHTA;

- B reyaTHou (opme.

JL1s1 711 ¢ HApYLIeHUSIMH OIIOPHO-ABUIaTeJIbHOIO ANNapara:
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- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;
- B reyaTHou (opme.

12.4. IIpodeccuonajibHblie 6a3bl JAHHBIX U HHGPOPMANIMOHHBbIE CIIPABOYHbIE CHCTEMbI

1. Tlpu u3ydeHHH AUCUUIUIMHBI PEKOMEHAYETCS UCIIONb30BaTh 0a3bl JAHHBIX, HHPOPMALIMOHHO-
CIIpaBOYHBIE 51 TIOWCKOBBIE CHCTEMBI, K KOTOPBIM y TYCYPa €CThb OCTYyN
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTepuajJibHO-TeXHHYeCKOe ofecnedeHue JUCHUILUIMHBI U TPedyeMoe MPpOrpaMMHoe
odecmeyeHHe

13.1. O6uue TpeGoOBaHNA K MATEPHAJIBHO-TEXHUYECKOMY M IIPOrPAaMMHOMY 00ecredyeHH 0
AUCHUITIIMHBI

13.1.1. MarepuajJibHO-TeXHHYECKOE U IPOrPAMMHOe o0ecnedyeHue sl JJeKINMOHHbIX 3aHATUH
Jlns mpoBeieHUs 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYIbTALlUH, TE-
KYIIEro KOHTPOJIS U MPOMEXYTOYHON aTTeCTallMU UCIIONb3yeTCsl yueOHas ayIuTOPUs ¢ KOJIMYECTBOM TO-
CaJIOUHBIX MeCT He MeHee 22-24, obopynoBaHHAs JOCKOW M CTaHAApTHOH ydueOHOM mebenbio. merorcs
JIEMOHCTpAIOHHOE 000pyAOBaHNE U Y4eOHO-HAITISAHbIE TOCOOUs, 0OecreunBaroIIe TeMaTHIecKie ui-
JIIOCTPALMHU 110 JIEKIIMOHHBIM pa3JieiaM JUCIUIUINHBI.

13.1.2. MarepuaJibHO-TeXHHYECKOE U IPOrPAMMHOe o0ecneuyeHue ISl NPAKTHYECKUX 3aHATHIl

VYuebHast 1aboparopust

yueOHasi ayIUTOpHsl 7Sl IPOBEACHUSI 3aHATUI MPAKTUYECKOTO TUIIA, yueOHas ayTuTopus JUIsl po-
BEJICHHSI 3aHSATUHN J1a00paTOPHOTO TUIIA, TOMEIIEHUE AJII KYPCOBOTO MPOEKTUPOBAHUS (BBITIOTHEHUS Kyp-
COBBIX padoT), MOMEILEHUE JIJIsl POBEICHNUS TPYNIOBLIX U MHIWBUYaJIbHBIX KOHCYJIBTAIUI

634034, Tomckas obmacts, T. Tomck, Bepmmnuna ynuna, a. 74, 110 aya.

Ornucanue UMeroIerocs 000pyI0BaHUS:

- JIaboparopHble cTeHabI (6 mIT.);

- smepuTtenbHbIe TPUOOPHI,

- Jlocka MarHUTHO-MapKepHasi;

- Ontrueckas ckambss OCK-4;

- [lomemienue U1t XxpaHeHUs yueOHOTo 000pyIOBAHUS;

- KommuiekT cnernuaan3upoBaHHON yueOHOM MeOenu;

- PaGouee mecto nmpenogaBarens.

[IporpammHuoe obGecrieueHue He TpeOyeTcs.

13.1.3. MarepuajibHO-TEXHUYeCKOe M IPOrPaMMHoe odecredyeHne J1JIs J1adopaTopHbIX padoT
VYuyebHast 1aboparopust
yueOHast ayIuTOPUS TSI TPOBEICHUS 3aHITHH JJAOOPATOPHOTO TUIIA
634034, Tomckas obnacts, I. Tomck, Bepmnnuna ynuna, a. 74, 111 ayn.
Onucanue UMeroIerocs 000py10BaHUS:
- YueOnslii creng «OnTukay (2 mr.);
- Ocumnorpag C 1-93;
- Uctounuk nuranus TB-1;
- Uctounuk nutanus b5-43;
- I'eneparop ummnynscos ['5-54 (3 mwrt.);
- 'eneparop ummnynscos I'5-56;
- Bonst™merp B7-78/1;
- Mynsrumerp FLUKE 8845A;
- Ociinorpag TEKTRONIX TDS 2012C;
- Ucrounuk nutanus Mastech HY 3002D-2;
- JIaGoparopHble CTeHAbl: «nekTpoonTudeckuil appext» (2 wr.), «Pa3zoBblil MOPTPETY;
- Komnerorep (2 mt.);
- Kommuiekt cnienmanusupoBaHHoi yueOHON Mebenu;
- PaGouee mecTo mpemnogaBares.
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[TporpamMHOe obecrieueHue:
— Google Chrome
— OpenOffice

13.1.4. MaTrepuajibHO-TEXHHYECKOE U MPOrPaMMHOe o0ecredeHne IJisi CAMOCTOSATEIbHOM PadoThI
Jist caMOCTOSTeNbHOM paboThl MCMONB3YIOTCA yueOHbIE ayTUTOPUU (KOMITBIOTEPHBIE KJIacchl),
PaCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTp, . Tomck, Jlennna mpocnexkr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast obnacTb, I. Tomck, Bepimmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6macTs, T. ToMmck, Bepmmanna ynuna, 1. 74, 207 ayx.

CocraB 000pyI0BaHUSA:

- yuebHasi MeOelb;

- komnstotepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8[T. - 5 mt,;

- KOMIIBIOTEPBI TOAKIIIOUEHB! K ceTu «HTepHeT» M 00ecrneunBaroT AOCTYI B JIEKTPOHHYIO MH-
(hopManoOHHO-00pa30BaTEIIbHYIO CPEly YHUBEPCUTETA.

[lepedens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuabHO-TeXHHYECKOe o0ecriedeHre JUCIUIITHHBI ISl JIMI ¢ OTPAHHYeHHBIMU
BO3MOKHOCTSIMM 3/10POBbSI U HHBAJIU/I0B

OcBoeHME NUCUUIUIMHBI JIMLIAMU C OTPAHUYEHHBIMU BO3MOYKHOCTSMM 310pOBbS U WHBAJIUIAMU
OCYUIECTBIISIETCS C UCIIOIB30BAHUEM CPEJICTB 00YUEHHS OOIIEro U CIeUaaIbHOTO Ha3HAUYEHUSI.

[Tpu 3aHATHAX ¢ OOyHAIOUIMMHUCS ¢ HAPYLIEHUSIMHU CJIyXa MPeyCMOTPEHO UCIIOIb30BaHUE 3BYKO-
YCHJIMBAIOILEH anmnaparypbl, MyJIbTUMEIUHHBIX CPEJICTB U APYTUX TEXHUUECKUX CPEJICTB IIpHeMa/epeaa-
4y yuyeOHOM nHpOpMALIUU B TOCTYNHBIX (hOpMax, MOOMIIBHOM CUCTEMBI MTPENoJaBaHus AJ1sl 00ydaroIUXCs
C MHBAJIMIHOCTHIO, TOPTAaTUBHON MHIYKIIMOHHON CUCTEMBI. Y4eOHas ayIuTOpHsi, B KOTOPOU 3aHUMAIOTCS
oOydJaroluecs: ¢ HapylIeHUEeM cilyXa, 000py/ll0BaHa KOMIIBIOTEPHOM TEXHHMKOM, ayIMOTEXHUKOH, BHUIEO-
TEXHUKOM, AEKTPOHHON JOCKOH, MYJIbTUMEIUMHON CHCTEMOM.

[Tpu 3aHATHAX C OOYyYAIOLUIMMHUCS ¢ HAPYLIEHUSIMH 3PEHUSIMH [IPEIYCMOTPEHO HCIIOIB30BaHUE B
JIEKLIMOHHBIX U YY€OHBIX ayJUTOPUSIX BO3ZMOXKHOCTH IMPOCMOTPA YJAJIEHHBIX 00BEKTOB (HapUMep, TEKCTa
Ha JIOCKE WJIM CJIaiiia Ha SKpaHe) P MOMOIIM BUACOYBEIUIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATUAX C 00y4YaIOIIUMUCS ¢ HAPYLIEHUSIMH OIIOPHO-ABUIaTeIbHOIO aNnapara HCIojb-
3yI0TCA albTepHATUBHBIE YCTPOMUCTBA BBOJIA MH(OPMAIIMK U IpyTHe TEXHUUECKUE CPEICTBA IIpHeMa/epe-
Jauu y4eOHo#l nHpopMaluu B TOCTYIHBIX (opMax, MOOMIIbHOM cucTeMbl 00y4YeHHs! ISl Jo/iel ¢ WHBa-
JUAHOCTBIO.

14. OIIeHO'-[HLIe MaTrepuaJdbl H METOANYCCKHE PCKOMEHAAIUHA 110 OPraHU3alMi U3yYCHUSA
AUCHHUITINHBbI

14.1. Conep:xaHue OLIEHOYHBIX MATEPUAJTIOB U METOAHYECKHE PEKOMEHAAMHU
21.]'[5[ OLCHKU CTCIICHU C(i)OpMHpOBaHHOCTI/I nu ypOBHSI OCBOCHHA SaerHHeHHI)IX 3a )IPICHI/IHJ'IPIHOf/i
KOMIIETEHIIUI UCTIIOJb3YIOTCS OLIEHOUHbIE MaTepUalibl B COCTABE:!

14.1.1. TecToBBIE 3aaHUA

l. HauOonbinit K03(PUIEHT ds
HEJIMHEWHON BOCIPUUMYMBOCTU U1l HHUOOaTa d
33
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3. VYkaxuTe YyCJIOBUS CHHXpPOHU3MA A W3 > 2,
TeHEpalMy  BOJHBI  CyMMapHOW  4acTOTBl B k; <2k;
HEJIMHENHOU cpeze 3= 0 -
k; =k -k
3= 20)1
k3 = 2k1
3= O + M
k3 = k1 + kz
4. B cpemax ¢ KakuM THUIIOM B OJIHOPOJHBIX JIMHEHHBIX Cpeaax
HEJIMHEMHOCTH BO3MOXKHA TIEHEpalus BTOPOU o o
CITMHCHHOC 03MO cHepall opo B Cpeliax ¢ KyOWYHOU HEIMHEHHOCTHIO
TapMOHUKU?

B Cpellax ¢ KBaApaTUYHOW HEJTUHEUHOCTBIO

B HCOAHOPOAHBIX JIMHEMHBIX cpeaax

5. ns cpeapl ¢ camMO(pOKYCHPYIOUIUM THUIIOM
HEJIMHEHHOCTH peleHue HEJIMHEHHOTrO
ypaBHenus lllpenunrepa cooTBETCTBYET. ..

BPEMEHHOMY COJIMTOHY

TCMHOMY COJIMTOHY

CBCTIIOMY COJIMTOHY

rayCccoBy ITy4Ky

6. Kakoe ypaBHeHHE oOmpeaenser
CYLIECTBOBAHME COJIMTOHA U ONMCHIBAET €ro

ypaBHeHue Kopresero-/le-Bpusa

ypaBHeHHe MakcBena
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noBeneHue?

ypaBHeHue Hprotona-JIeiiOHuIa

ypaBHeHue Papajnes

7. Henuneitno-ontuyeckue 3¢ exTsr 00-
Hapy>KUBAIOTCA TIO ...

BINAHUIO HHTCHCUBHOCTH  CBCTOBOI'O
II0JIA HAa XapaKTCP ONTUYCCKUX SIBIICHHIA

BIMSHUIO JUTMHBI BOJIHBI CBETa Ha
IoKa3arelb IIPETIOMIICHUS ONTUYECKHUX
MaTepuaioB

BIMSHUIO  TONSpHU3allUd  CBETa  Ha
ONTUYECKOE  TIOMIOMICEHHE B  ONTHYECKHUX
Mmarepuaax

BJIIMSHUIO CTETIEHH MOHOXPOMAaTHUYHOCTH
CBETa HAa KOHTPACT HWHTEpPPEPEeHIIMOHHON
KapTUHBI

8. VYcinoBueM mposBIEHUS ONTHYECKOU
HEJIMHEWHOCTH CpEnNbl SBISETCA 3aBHCHMOCTH
OTHOCHUTEIIBHOM TUIEKTPUYECKON IPOHULIAE-
MOCTH Marepuaia oT:

HAIIPAKECHHOCTU CBECTOBOTO ITOJIA

JJIMHBI BOJIHBI CBETA

noJsIpru3a CBETOBOI'O U3ITYUYCHUS

HavaJbHOH (ha3bl CBETOBOI BOJIHBI

9. Camo(dokycupoBKka CBETOBOTO Iy4Ka
IIPOUCXOUT B CPEJE, IIE ...

(OoTOMHAYLIMPOBAHHBIE BO3MYILIEHUS
HoKa3areis PETOMIICHUS UMEIOT
OTpULIATENIbHBIH 3HaK W MO  aOCOMIOTHOM

BCJIMYHUHC YBCIIMYUBAIOTCA C HWHTCHCHBHOCTLHIO
CBCTa

(boToMHIYyIIMPOBAaHHbBIE BO3MYILIECHUS
IoKa3aTess MPEJIOMIICHHS UMEIOT
OTpULATEIbHBIH 3HAK W 1O aOCONIOTHOMN

BCJIMYHUHC YMCHBIIAKOTCA C HWHTCHCHBHOCTLIO
CB€Ta

(boTOMHIYIIIPOBAaHHbBIE BO3MYLIEHUS
IoKasaress IIPEJIOMIICHUS UMEIOT
MOJIOKUTENIBHBIA 3HAK W YBEIMYMBAKOTCA C
MHTEHCHUBHOCTBIO CBETA

MMOoKa3areyib NPCIOMIICHUS HE 3aBUCUT OT
HHTCHCHUBHOCTH CBCTOBOI'O ITy4YKa

10. MoIHOCTh BTOPOl TAPMOHUKH TPHU
MaJoil 3 PeKTUBHOCTH MPEOOPa3OBaHUS YBEIIH-
YHUBaCTCS

NpsMO  TPOMOPLHMOHAIBHO
JUIMHEI B3aUMOJICHCTBUS

KBaJIpary

00paTHO MPOMOPIMOHAIBHO KBaJpaTy
JUIMHBI B3aUMOJEHCTBUS

IIPSIMO JUIMHE

B3aHMOHCﬁCTBHH

IIPONOPLIMOHAIIEHO
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0o0paTHO  NPONOPLMOHATIBHO  JUIMHE
B3aUMOJICHCTBUS
11. CamoznedokycupoBKa CBETOBOTO ITyU- (boTOMHIYIIIPOBAaHHbBIE BO3MYLIEHUS
Ka [IPOUCXOJUT B CpENE, TAE ... MoKa3aTess IPETOMIIEHUS HUMEIOT
OTpULATEIbHBIH 3HAK W TO aOCONIOTHOMN

BCJIMYHUHC YBCIIMYUBANOTCA C HHTCHCHUBHOCTLIO
CBE€Ta

(hOTOMHTYITUPOBAHHBIC BO3MYILICHUSA
MOKa3aTeJs TPEJIOMIICHUS UMEIOT
OTpULATEIbHBIH 3HAK W 1O aOCONIOTHOMN

BCJIMYHUHC YMCHBIIAKOTCA C HWHTCHCHBHOCTBIO
CBC€Ta

(hOTOMHIYIIUPOBAHHBIC BO3MYILICHUS
roKasarenis IIPEIOMIICHUSA UMEIOT
MOJIOKUTENIbHBIM 3HAK W YBEJIMYMBAKOTCA C
MHTEHCUBHOCTBIO CBETA

IMOKas3aTeJib NPCIOMIICHUA HE 3aBUCUT OT
HHTCHCHUBHOCTH CBCTOBOTIO ITYYKa

12. JInuHON KOT€PEHTHOCTH AJIA reHepa-
IMM BTOPOM FapMOHUKH HAa3bIBAETCS PACCTOSIHUE
B3aUMOJICHCTBHUSI, IIPHU KOTOPOM:

MOIIHOCTB I[aHHOI>'I rapMOHHKH
YBCINYUBACTCA oT HYJIA a0 IEpBOIro
MAaKCHMaJIbHOI'O 3HAYCHUA

MOIIHOCTB I[ElHHOfI rapMOHHKHN
YBCIIUYUBACTCA JIMHEMHO

MOIIHOCTH I[aHHOﬁ rapMOHHKH
YBCINYNBACTCA KBAAPATUIHO

MOIIHOCTH Z[aHHOﬁ rapMOHHKH

JOCTUTAET NIEPBOI0 MUHUMYyMa

13. ITpu renepanuur BTOPOM ONTHYECKON
TapMOHUKHU:

onuH (GOTOH HA YaCTOTe HAKAYKH
mopokaaer nBa (OTOHA Ha YACTOTE BTOPOH
TapMOHUKH

OIUH GOTOH Ha 4YaCTOTE HAKaYKU
MOPOXKJIAET OAMH (OTOH HA 4YacTOTE BTOPOH
TapMOHHUKH

nBa (oToOHa HA YACTOTE HAKAYKH
MOPOXKIAIOT OAMH (DOTOH Ha YacTOTE BTOPOI
FapMOHUKH

nBa ¢GOTOHA Ha 4YaCTOTe HAKAYKU

MOPOXKIAIOT JBa (HOTOHA
TapMOHHUKHI

Ha 4YacTOTe€ BTOPOMl

14. YrinoBoil CHHXpPOHU3M IpU TeHEpa-
UM BTOPOIl TapMOHUKU MOXET OBITh peanu3o-

B KyOMUYeCKMX Kpucramiax 0e3 IeHTpa
CHMMETPHH
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BaH:

B OIITUYCCKU U30TPOIIHBIX CpCaax

B THPOTPOMHBIX KYOHMUECKUX KpUCTaIIaxX

B OIITUYCCKHU OTpHULATCIBHBIX
OJHOOCHBIX KpUCTaJlJIaX 0e3 HOCHTpa CUMMCTPUUN

15. Ilpu mapaMmeTpuyeckoil TeHepaluu
CBETa:

nBa  (oToHa ¢ pa3TMYAOIIMMUCS
4acTOTaMH  NOPOXKAAIOT oauH  (oroH ¢
CyMMapHOM 4aCTOTOU

nBa  (oToHa ¢ pazIMYAOIIMMUCS
4acTOTaMH  MOPOXKJAOT oauH  (OTOH ¢
Pa3HOCTHON YaCTOTOMN

ONH (I)OTOH HAKaQYKW IIOPOXIAACT JBa
(bOTOHa, CyMMa 4aCTOT KOTOPBIX paBHA YaCTOTC
HaKa4YKn

OAMH (OTOH HAKaYKW IOPOXKAAeT JBa
¢oToHa, pa3HOCTh YaCTOT KOTOPHIX paBHA
4acTOTE HaKauKU

16. B IJIaHApHOM BOJIHOBOZEC ITOKAa3aTCJIb
IIPCIOMIICHUS BOJITHOBOAHOT'O CJIOA:

HE JIOJDKEH IIPEBBIIATH IIOKa3aTeln
MPEOMJICHUSI KaK JJisl MOJJIOKKH, TaK W JUIs
IIOKPOBHOM Cpeibl

JOIDKeH OBITh  PAaBHBIM  IOKa3aTeNro
IIPEJIOMJIEHUSI TTIOKPOBHOM Cpezbl U IIPEBBIIIATH
[I0Ka3aTellb MPEJIOMICHUS TOJI0KKH

JNOKEH OBITh paBHBIM  IOKa3aTesio
MpEeJIOMJICHUS  MOMJIOKKA M TPEBBIIIATH
MoKa3aTellb MPEeTOMIICHHUS TTOKPOBHOU CpeJibl

JOJIDKCH IMPEBLIIIATD IIoKasareiin
MMPECIOMJICHUA NOJJIOXKKHU U HOKpOBHOfI CpCabl

17. Kak cooTHOCATCS Mexay coOoi
YacTOThl ~ CTOKCOBBIX U aHTUCTOKCOBBIX
CHEKTPaJIbHBIX KOMIIOHEHT?

qacToTa CTOKCOBOM KOMIIOHEHTBI
MEHBIIIE, & aHTHCTOKCOBOH — OOJbIIIEe YaCTOTHI
HNCXOOJHOI'O I/ISJIy‘-IeHI/ISI

YacToTa AaHTHCTOKCOBOM KOMIIOHCHTEI
MEHBIIIE, a CTOKCOBOH — OOJbIIE YacTOTHI
HCXO/IHOTO U3ITy4YEeHHS

yacToTa CTOKCOBOM KOMITOHEHTHI
MEHBIIIE AHTUCTOKCOBOH, M 00€ — OoIblIe
YaCTOTBI UCXOHOTO U3TYYCHUS

4acToTa CTOKCOBOM KOMITOHEHTBI
MCHBIIIC AaHTUCTOKCOBOM, W 00€ — MCHBIIC
YaCTOThI HCXOAHOTO U3ITYYCHUS

18. Kaxoit komnonent HE TpeOyercs s

HCTOYHHK KOTCPCHTHOT'O H3JIy4YCHUSA
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pa6OTBI ImapaMEeTpPHUICCKOTro reHeparopa cBera? HaKa4YKHn

pe3oHaTop

ACTCKTOP U3IIYUCHUA

HEJIMHENHBIN KPUCTAILI

19. Kakoi mapamerp  KpuCTawIia K03(pPUIMEHT peoMIIeHUS
MOJYJIUpYETCs B CErHETO3JIEKTPUUECKHUX
JIOMEHHBIX CTPYKTypax?

k03 PUIHMEHT TTOTTOIIEeHUS

MOJIAPU30BaAHHOCTE CPEABL

HaAaMaronmi€HHOCTb CPECAbI

20. Kakoii a¢dexT BozHUKaeT Omaromaps TeHepalus pa3HOCTHOM YacTOTHI
HEJIMHEHHOCTH TPETHETO MOPSIKa MOJSIPU3ANN IAPAMETPHICCKOE YCHIICHHE
cpensl ?

KOM6I/IH2[LII/IOHHOC pacceiaHne CBCTa

reHeparys BTOpoi rapMOHUKH

14.1.2. Dx3aMeHAIlHOHHbIE BONIPOCHI
Henuneiinas nonsipuzanust cpepl IpU MTHOBEHHOM OTKJIMKE
OO0t MoaX0A K ONMMCAHUI0 HEMMHEWHBIX 3()(hEeKTOB BTOPOTO MOpsIKa
ONeKTpOMarHuTHas TEOPHsl HENUHEHHBIX 3PPEKTOB BTOPOro NOPsIIKA
['enepanust BOJIHBI CyMMapHO# YacTOTHI MTPU KOJTMHEAPHOM B3aUMOACHCTBUH B HUOOATE JINTHS
['enepanust BTopoii rapMOHUKH
@Da30BbIi CUHXPOHU3M IIPU F€HEPALIMY BTOPOU FapMOHUKHU
I'eHepanus BTOPOM rapMOHUKY MPU HAJIMYUU 0OPAaTHOIO BO3IEHCTBUS
[TapameTpuyeckoe ycuiaeHue
[TapameTpuyeckas resepanus
. KBazucuuxponHoe B3anuMo/ieiicTBUE B IEPHOINIECCKIX HETMHEWHBIX CTPYKTYpax
. [lepponuueckue JOMEHHBIE CTPYKTYPbI B CETHETONIEKTPUKAX
. Meroas! opMHUpOBaHUS MHIYLUPOBAHHBIX JOMEHOB U PETYISAPHBIX JOMEHHBIX CTPYKTYP
. BeIHy)X1eHHO€ KOMOMHALIMOHHOE paccesHue
. Beinyxnennoe paccesuue Mannensirama-bpuintossa
. BonHOBO/1HAs reHepanys BTOpOi rapMOHUKH
. 'enepanus rapMOHMK Ha IEPUOAMYECKUX JOMEHHBIX CTPYKTypaxX B ONTHYECKUX BOJIHOBOAAX
. PacipocTpaHeHne CBETOBBIX ITyUKOB U CBETOBBIX UMILYJICOB B HEJIMHEHHO cperne
. CamodokycupoBka u camo1e(hOKyCHPOBKa CBETOBBIX ITyYKOB
. @a3oBasi caMOMOAYJIALMS U KOMIIPECCHSI CBETOBBIX UMITYJIbCOB
. BpeMeHHBIE ONITHYECKHE COIMUTOHBI
. IIpocTpaHCTBEHHBIE ONTUYECKHE COTUTOHBI
. [IpocTpancTBeHHBIE COMUTOHBI B (hOTOpe(hPAKTUBHBIX KPUCTAIIAX M UX B3aUMOJICHCTBHE
. unamuueckas rojgorpadus 1 oOpalieHre BOJIHOBOIO (hpoHTa
. Crioco0Obl 0OparieHust BOIHOBOTO (POHTA U IPUMEHEHUS
. OnTuueckas OUCTaOMIBHOCTh
. Henuneitnsiit nuateppepomerp @adpu-Ilepo

A e A o
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14.1.3. Tembl 0IPOCOB HA 3aHATHAX
1. HenuueiitHas nonsipuzanus cpesibl IpUY MTHOBEHHOM OTKITHKE
[TpeoOpa3oBaHue YaCTOTHI JA3E€PHOTO M3ITYUYCHHUS NPU B3aUMOACHWCTBUH BOJH B OJHOPOIHBIX HE-
JMHEHHBIX cpeax.
3. IIpeoGpa3oBaHre 4acCTOTHI MPU KBA3UCUHXPOHHOM B3aUMOICHCTBUH
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4. PacnpocTpaHeHHe CBETOBBIX ITyYKOB B HenuHelHOU cpeae. CamodokycupoBka U camoneokycu-
POBKa CBETOBBIX ITy4KOB. [I[pocTpaHCTBEHHBIE ONITUYECKUE COTUTOHBI

14.1.4. Tembl J1a0opaTopHBIX padoT

1. ®a30BbIil CUHXPOHM3M IIPU IE€HEPALUU BTOPOM T'apMOHUKHM JIa3€pHOIO M3JIy4YEHHs B OJHOOCHBIX
kpucraimax. Yacts 1. MccnenoBanne KpUBbIX YINIOBOTO CHHXPOHU3MA

2. ®a30BbIi CHHXPOHM3M IIPU IE€HEPALMU BTOPOl TApPMOHUKHM JIa3€pHOIO M3JIy4YEHHs B OJHOOCHBIX
kpucraimax. Yacts 2. MccnenoBanne KpUBBIX TEMIIEPATYPHOIO CUHXPOHU3MA

3. AMmuTyzaHas IEKTPOONTHYECKAs] MOAYJIALMSA JIA3EPHOTO U3JTy4YEHUs

14.2. TpeﬁoBaHml K OCHOYHBIM MaTepuajJgamM AJid JUll ¢ OrpaHH4Y€¢HHBIMHA BO3MOKHOCTAMMU

310pOBbS 1 UHBAJIUIA0B

st i ¢ orpaHUYEHHBIME BO3MOXKHOCTSIMU 3/I0POBbSI M1 HHBAJIHMIOB MPEAYCMOTPEHBI JOTIOTHH -
TeJbHBIE OLIEHOYHBIC MaTepPHUAIIbI, IEPEUEHb KOTOPBIX YKa3aH B Tadnuie 14.
Tabnuna 14 — JlonomHuTENbHBIE MaTepUaIbl OLICHUBAHUS YISl JIMI] C OTPAHUYCHHBIMH BO3MOXKHOCTSMH

340POBbS U MHBAJIMIO0OB

Kareropun
oOyJarommxcs

Buapl 1OIMOMHUTEILHBIX OLICHOYHEBIX
MarepualoB

@OpMBbI KOHTPOJISI U OLIEHKHU
pe3yJbTaTOB O0yUYeHUS

C HapyuieHusIMu
ciyxa

TecThl, MUCEMEHHBIE CAMOCTOSI TEIbHBIE
paboThI, BOIIPOCHI K 3a4€TY,
KOHTPOJbHBIE Pa0OTHI

[IpenMy1iecTBEHHO MUCHMEHHAS
npoBepKa

C napymeHusMu
3peHust

ColGecenoBaHKeE 110 BOIPOCAM K 3a4€Ty,
OIPOC MO TEPMHHAM

[TpeumyIeCTBEHHO YCTHAs TIPOBEPKA
(MHIMBUAYAIBHO)

C HapyuieHusIMu
OIOPHO-
JIBUTATEIHHOTO
anmapara

Pemenne MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI>I, IIMCHbMCHHBIC
CaMOCTOSTENIFHBIE Pa0OTHI, BOIPOCHI K
3aueTy

HpeI/IMYHIeCTBeHHO JUCTaHIITMOHHBIMU
MCTOOaMM

C orpaHuyYeHUSIMH 110
00ILIEMETUITMHCKAM
MMOKa3aHHUSIM

TCCTBI, IINCBbMCHHBIC CaAMOCTOATCIIbHBIC
paboThI, BOIIPOCHI K 3a4€TY,
KOHTPOJIbHLIC paGOTBI, YCTHBIC OTBCThBI

[IpeuMy1ieCTBEHHO IIPOBEPKA
METOAAMHM UCXOS U3 COCTOSTHUS
o0y4aromierocss Ha MOMEHT IPOBEPKHU

14.3. MeTtoau4yeckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM JJIsl JUI ¢ OTPAHHYEHHbIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns mui ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 370pPOBbSI U MHBAJIMIOB IPEIyCMaTpPUBACTCS 0-
cTynHas (hopma MpeaoCTaBICHUS 3aJaHUH OIIEHOUYHBIX CPENICTB, @ MIMEHHO:

— B TIEYaTHOH (hopme;

- B IIeYaTHO (hopMe ¢ YBEITHMUEHHBIM MIPUPTOM;

— B ()OpME DIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHUS aCCUCTEHTOM 3a/IaHUS BCIYX;

— NpEeI0CTaBICHHUE 33JaHUs C HCIIOIBb30BaHUEM CYPIONIEPEBO/IA.

Jlumam ¢ OrpaHWYEHHBIMH BO3MOKHOCTSIMH 3JIOPOBbSI M MHBAJHIAM YBEJIHMYUBACTCS BpeMs Ha
MO/ITOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. /111 TaKuX 0Oy9aromMXcsl MPpeayCMaTpUBAETCs JOCTYII-
Hasi popMa MpeIoCTaBIeHHUS OTBETOB Ha 3a/IaHUs, & IMEHHO:

— MUCBMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCIIOIB30BAaHUEM YCIIYT aCCHCTEHTA;

- IPE/ICTaBICHNE OTBETOB YCTHO.

[Ipouenypa orneHUBaHUS PE3yJIBTaTOB OOYYECHUS JIUII C OTPAHUYECHHBIMHA BO3MOXKHOCTSIMH 3710PO-
Bbsl M1 MHBAJIMJIOB IO JMCHUIUIMHE TPEIyCMaTpUBAET MpeIocTaBiIeHne nHpopManuy B popMax, amaarnTH -
POBAHHBIX K OTPAaHMYCHHUSAM HX 3[J0POBBS U BOCHPUATHS HHOOPMALIUH:

JL1s1 I ¢ HApYIIEHUSIMH 3PeHust:

— B (hOpME INIEKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOM (hopMe YBEIIMICHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH cJIyXa:
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- B (hOpMeE BIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JJ1s1 TN ¢ HAPYIIEHUSIMHM OTIOPHO-IBUTaTEJLHOTO anmapara:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B I1e4aTHo hopme.

[Tpy HEOOXOMUMOCTH /ISt JIUI] C OTPAHMYCHHBIMHA BO3MOXHOCTSIMH 3JJOPOBbSI 1 MHBAJIUIOB TIPOIIE-
Jypa OLICHUBAHUSI Pe3yJIbTaToB 00yUYEHHsI MOXKET IPOBOAUTHCS B HECKOJIBKO JTAIOB.
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