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Ne Bunpl yueOHO# nesTebHOCTH 7 cemectp Bcero Ennaunner
1 Jlexnn 12 12 4acoB
2 IIpaxTryeckue 3aHATUA 16 16 4acoB
3 JlaGopaTopHbie pabOThI 8 8 JacoB
4 Bcero aynuTopHbIX 3aHATUI 36 36 4acoB
5 W3 HUX B MHTEPAaKTUBHON (hopme 36 36 4acoB
6 CamocrosiTenpHas paboTa 36 36 4acoB
7 Bcero (6e3 ax3ameHa) 72 72 4acoB
8 OO0m1as Tpy10eMKOCTh 72 72 4acoB
2.0 2.0 3.E
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
dbopMHUpOBaHUE y CTYICHTOB MPEICTABIECHUN O PACIIPOCTPAHCHHUH JIa3EPHBIX MyYKOB B BEIIECTBE.

1.2. 3amaum AMCHUIIIMHBI
—  JaTh CTYJEGHTaM COBPEMEHHBIC CIIeHaIbHbIC 3HAHUS C YYETOM IMOCIICTHUX HAyIHBIX JIOCTH-
JKEHUH B 00JIaCTH JIa3€PHBIX BO3JICHCTBHUI HA BEIIECTBO, BKIIFOYAsi MEXaHU3MbI TIOTJIONEHUS CBETA U TIepe-
JIaud SHEPTHH; H3YYHTh 3aKOHOMEPHOCTH HArpeBa U JIa3epHOT0 pa3pyIICHHs MOTJIOMIAOIIMX MaTePHAIIOB;
JIaTh MPEICTABICHHUS 00 ONTHYECKOM ITPOOO0E MPO3PAYHBIX CPE/I.

2. Mecto mucuuniaunbl B ctpykrype OIIOII

Huctunnuna «Pacnpoctpanenue nazepubix mydkos» (b1.B.J1B.9.2) otHocutcs k 610Ky 1 (Bapua-
THBHAS 4acTh).

[TpenmecTBYOIMKUMU TUCHMIUIMHAMY, (HOPMHUPYIOIIUMH HayallbHbIE 3HAHMS, SIBISIOTCS CIEIYIO-
mye AucIUIuTuHbL: HayaHo-uccnenoBarensckas padora, Ontndeckue MeToasl 00paboTku HHPOpMAIUH,
[TpakTuka 1Mo Mosy4yeHUIo MEPBUYHBIX NPOPECCUOHATBHBIX YMEHUN U HABBIKOB, B TOM YHUCIIE IEPBUYHBIX
YMEHUI U HaBBIKOB HAYYHO-UCCIIEI0BATENBCKON AEATEIbHOCTH.

[Tocnenyromumu TUCUUIUIMHAMM sIBIsitOTCs: KorepenTHas ontuka u ronorpadus.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— TIK-1 ctocoOHOCTHIO K aHAIIN3Y MTOCTABJICHHOH 3a/1auM MCCIe0BaHUH B 00JacT ()OTOHUKU U
ONTOMH(OPMATUKH;

— ITIK-2 rotoBHOCTBIO K MaTeMaTHUYECKOMY MOEIMPOBAHUIO MPOLIECCOB U OOBEKTOB (POTOHUKHU
U ONTOMH(GOPMATUKH, UX UCCIEOBAHUIO Ha 0a3e CTaHJAapTHBIX MaKETOB aBTOMAaTHU3UPOBAHHOTO MPOEKTH-
POBaHUs U CaMOCTOSATENILHO Pa3pabOTaHHBIX MPOTrPAMMHBIX MPOAYKTOB;

B pe3ynbraTe u3ydeHust JUCHUIUIMHBI CTYIEHT JOKEH:

— 3HATh MEXaHU3MBbI [IOIVIOIIECHUS CBETA U NIEpejaul SHEPIruy; 3aKOHOMEPHOCTH HarpeBsa u Jja-
3epHOT0 pa3pylIeHHs MOIOMAOIINX MAaTepPHaIOB; MEXaHU3Mbl ONTHUYECKOTr0 MPoOOos MPO3pavHbIX CPer;
3HaTh METO/bl 00PAaOOTKU U aHaIU3a MH(OPMAIIMU B YPABHEHUSIX C YACTHBIMU MTPOU3BOJHBIMU MTPUMEHH -
TEJNBHO K IPOLECCAM PacCIpOCTPAHEHUS Ja3epPHBIX IIyYKOB; 3HATh METO/BI MaTEMaTHUYECKOI0 aHaJIN3a MO0-
CTaBJICHHOM 3aJ1a4ul UCCIIEI0BAHUN B MPOLECCAX PACTPOCTPAHEHNUS JA3€PHBIX ITYYKOB;

—  YMeTb CTPOUTh MaTeMaTH4yecKkue U (pU3nIecKre MOJIENIN MPOLIECCOB PaCIIPOCTPAHEHHUS J1a3ep-
HBIX TIYYKOB C MOCTEAYIONIMM TPUMEHEHUEM dTUX MOJEIIeH sl pa3pabOTKU U MCCIICIOBAaHUN YCTPOUCTB
(OTOHUKH; MOJIEIUPOBATh peajbHbBIE MPOIECCHl PacIPOCTPAHEHUS Ja3ePHBIX MMyYKOB KaK KpaeBble 3a/a-
YH Ul ypaBHEHUH B YaCTHBIX NMPOU3BOJHBIX; YMETh MHCATh MAKPOCHI Il CAMOCTOSITENILHO pa3padoTaH -
HBIX IIPOTPaMMHBIX IIPOIYKTOB;

— BJaJeTh COBPEMEHHBIMH MOJIXOJaMH U METOJIUKaM MOCTPOEHHUSI MaTeMaTUYeCKUX U pu3nde-
CKHX MOJEJIEH IIPOLECCOB PACIPOCTPAHEHUS JIA3EPHBIX ITyYKOB C MOCICAYIOIIMM IPUMEHEHUEM 3TUX MO-
neneit Uit pa3pabOTKU M UCCIEIOBAaHUM yCTPOUCTB (POTOHUKH; METOJAMU PELICHUs YpaBHEHUH B 4acT-
HBIX MPOM3BOJHBIX ISl TEOPETUYECKHX M MPAKTHUECKUX 3a7ad C UCIOJIb30BaHHMEM HH(OPMaIMOHHBIX,
KOMITBIOTEPHBIX TEXHOJIOTUH; BJIAJETh CTAaHAAPTHBIMU MAKETAMHM aBTOMAaTU3MPOBAHHOI'O INPOEKTHpOBA-

HUSL.
4. O0beM JMCHUIIMHBI M BU/bI y4eOHOH padoThl
OO01ast TpyI0EMKOCTb JUCLUUILUINHBI cocTaBisieT 2.0 3aUeTHBIX €IMHUILIBI U IIPECTaBIeHa B Ta0Iu -

ue 4.1.
Tabmuua 4.1 — TpyaoeMKOCTb TUCIUILTUHBI

Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl

7 cemecTp

AymutopHsble 3aHATHS (BCETO) 36 36
Jlexknuu 12 12
[IpakTrueckue 3aHATHS 16 16
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JlaGopaTopHbIe pabOThI 8 8

W3 Hux B MHTEpaKTUBHOMN (hopme 36 36
CamocTtosiTenbHas paboTa (Bcero) 36 36
Odopmiierre 0T4eTOB 110 JTabOPaTOPHBIM paboTam 8 8

[TpopaboTka JIEKIIMOHHOTO MaTepuaia 14 14
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 14 14
Bcero (0e3 ax3amena) 72 72
OO61mas Tpy10eMKOCTh 4 72 72
3auetHble EauHunb! 2.0 2.0

5. Coneprxanue QTMCUMILTHHBI

5.1. Pa3znesnl JUCHUIIMHELI 1 BUALI 3AHATHI
Paznenbl nMCUMIUIMHBI U BUJBI 3aHATUN TTPUBEICHBI B Ta0uIe 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHATUH

=z |
- -
= 3 - ) =
3 o 5 o = 2 E
= 8 2 E £z 2
HazBanus pa3aenoB TUCHUIUIMHBL = = = 5 o 9 S5
9] o = = o s =
= £ | £ 5 | 383 22
» & 5 M © Q=
< ] S
-
@)
7 cemecTp
1 ®du3nyeckre OCHOBBI PACIPOCTPAHEHUS 1 2 0 4 7 [1K-1, [IK-2
Ja3epHBIX MMyYKOB B BEIIECTBE
2 PacnipocTpaHeHue JIa3epHBIX IyYKOB B 1 2 0 4 7 ITK-1
JIMHEUHOUW U30TPOMHOM cpejie
3 PacnpocTpaHeHue Ja3epHbIX MTyYKOB B 1 2 0 4 7 [IK-1, TIK-2
AQHU30TPOIIHOU Cpene
4 PacnpocTpaHeHue Ja3epHbIX MyYKOB Ha 1 0 0 2 3 [1K-2
IpaHuLE pa3ziena cpes
5 HenuneliHo-onTHYECKOE pacnpocTpa- 2 6 2 8 18 |IIK-1, [IK-2
HEHUE JIa3epHBIX MMYYKOB B KpUCTaJIaX
6 I'eneparusi BTOpOil ONTHYECKON TapMo- 1 2 2 6 11 | TIK-1, TIK-2
HUKHU B KpUCTaJIJIaxX
7 lpyrue HelnMHEMHO-ONTUYECKUE SABJIC- 1 0 2 4 7 I1K-2
HUS B KpUCTaJlIax
8 TerioBOE A€ICTBUE Ta3€pHOTO U3ITyYe- 2 0 0 1 3 [K-1, T1K-2
HUS Ha BEILECTBO
9 BzanmoeicTBHE CBEPXKOPOTKUX HM- 2 2 2 3 9 [K-1, TIK-2
MyJIbCOB C BEIIECTBOM
Hroro 3a cemectp 12 16 8 36 72
Hroro 12 16 8 36 72
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 - CogepkaHue pa3aesioB NUCIUIUIHH (TIO JICKIUSIM)

HasBanus paszgennos

Copeprkanue pa3aesioB TUCHUTLTAHBI IO
JICKIUSIM

TpynoeMKocCTsb,

dopMupyembie
KOMIIETEHIIUU

7 cemecTp

1 ®usnueckre OCHOBBI
pacpocTpaHeHus J1a3€pHBIX IIYYKOB B
BEIIECTBE

YpaBHenus Makcesuia. Bektop nossipu-
3aruu. OCHOBHOE MaTepualbHOE YpaBHE-
Hue. Henunelinas nonspusanusi B BOJIHO-
BOM ypaBHEHUU. Mozieny HETMHENHON
nosisipu3anuu. BpemenHas u mpo-
CTpPaHCTBEHHAsl TUCTIEPCUHI

—_—

HUroro

IK-1

2 PacnpocTpaHeHue J1a3epHbIX yYKOB
B JIMHEWHOU U30TPOIHOM Cpenie

OnexTpoHHas Teopust nucnepcun Jlopen-
na. /lucnepcus U MOIoeHe CBeTa B
JINHEMTHOM M30TpONHOM cpeae. Pacmpo-
CTpaHEHHE CBETOBOI'O UMITyJIbCa B IUC-
neprupyromen cpene. Paccesnue csera

Utoro

[K-1

3 PacnpocTpaHeHue Ja3epHbBIX MTyYKOB
B @HU30TPOIIHOU Cpenie

OnTHyeckasi aHU30TPONUS U OCHOBHbBIE

s dexTsl KpuctaoonTuku. CTpykTypa
CBETOBOH BOJIHBI B aHU30TPOITHOM KpPH-
cTajie. DJUTUIICOU]T TTOKa3aTesel mpe-
nomienusa. opmyiel @penens. JBoiiHoe
Jy4enpesoMIIEHUE CBETAa Ha TPAHUIIE C
AHU30TPOIHON cpenoi. HaBeneHnnas anu-
30TPOMNHUSL: JIEKTPO- U MATHUTOOIITUYE-
ckue P PexTh

Hroro

I1K-2

4 PacnpocTpaHeHHE J1a3epHbIX TyYKOB
Ha IPaHULE pa3zena cpes

OTpaxkeHue U npeaoMIIEHHE CBETa Ha
rpanuue paszaena cpen. @opmynsl Opene-
1. Dddexr bproctepa. OTpaxkenue cBe-
TAOT OBEPXHOCTH MeETalia.

Htoro

I1K-2

5 HennHelHO-ONITHYECKOE
pacrpoCcTpaHeHHE JIa3ePHbIX TYYKOB B
KpHCTaJIIax

CummMmetpus kpuctaiuioB. KBagpatuuno u
KyOMYHO-HEeIUHEHHbIE KPUCTAILIBL. D -
(heKkTHBHBIC HETMHEWHBIE KO puIineH-
ThI, BOJJTHOBAs paCCTPOMKA. YpaBHEHUs
JUTS aMIUTUTY]] CBsI3aHHBIX BOJIH. CKansp-
HbIE YKOPOUECHHBIE YPAaBHEHUS

HUroro

IIK-1, TIK-

6 'eneparust BTOpoii onTu4yecKon
TapMOHUKHU B KpUCTAIIax

WHTerpansl ABMKSHUS IJ1s1 TEHEPaAIH
BTOpPOW TAPMOHUKHU. AHAJTUTUIECKUE pe-
IICHUS] CHCTEMBI YKOPOUCHHBIX YpaBHE-
Huil. O dexkTuBHOCTH TPeoOpa3oBaHUs
BO BTOPYIO TapMOHHKY. [IpnOmmxenus 3a-

[K-2
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,HaHHOﬁ HHTCHCUBHOCTH M 3aJaHHOTO

oJIst

Hroro 1
7 pyrue HelnMHENHO-ONTHYECKHE I'enepanus cymmapHoi yactoTsl. [10BBI- 1 [IK-2
SIBJICHUS B KpUCTAJIJIaX IIEHUE YaCTOTHI BBEpX (AHKOHBEPCHS).

I'eHepanust pa3HOCTHOM YacCTOTHI B TEpa-
reploBblii Auana3os. [lapamerpuueckoe
ycunenue. [lapameTpudaeckas reHeparys.
CamogoxkycupoBka cBera.

Hroro 1
8 TemoBoe AelicTBUE JTa3€pPHOTO OnTHyeckuil HarpeB MOIIOIIAOIIEH Cpe- 2 IK-1, TIK-
U3JTy4EHUS Ha BEIIECTBO Ibl. IMITyIbCHBINM HarpeB MOBEPXHOCTH 2

MeTaJlla JIa3epHbIM u3iydeHueM. Jlazep-
HBIM OT)KUT MOITYIPOBOAHUKOB. Puznye-
CKH€ IPUHLHUIIBI JJA3€PHOT0 TEPMOSIEP-
HOTO CHUHTE3a.

Hroro
9 B3aumoieiicTBHE CBEPXKOPOTKUX CaepxcuibHble CBETOBBIE Nousd. HoBble 2 IK-1, TIK-
HMMITYJICOB C BEIIECTBOM TEXHOJIOTHH Oazupyronmecs Ha pemroce- 2

KYHJHBIX UMITyJIbcax. [lepcnexkTuBbl uc-
CJIeIOBaHU B3aUMOICUCTBHS heMTOCe-
KYH/JIHBIX UMITYJIbCOB C BEILIECTBOM.

HUroro

Hroro 3a cemectp 12

5.3. Paznenbl AMCHUILIMHBI U MEKIUCIMIUVIMHAPHBbIE CBSI3H ¢ 00ecneYnBAKIIMMH (TpeabIy UMH)
U obecneynBaeMbIMU (MOCJAEAYIONIUMH) JUCHUNIIMHAMU
Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBS3M C 00€CTICUMBAOIIMMU (TTPEABIAYIIUMA) H
obecrnieunBaeMbIMHU (TTOCJIETYIONMMHI ) AUCITUTUIMHAME TPEJICTABIEHBI B TabmuIe 5.3.
Tabmura 5.3 - Paznensl AMCIUIUIMHBI 1 MEXIUCITUIUTMHAPHBIE CBSI3H

Ne pa3nenoB gaHHON AMCLUIUIMHBL, 1151 KOTOPBIX HEOOXOAUMO U3yUEHHE
HaumMeHOBaHUE TUCLUILIAH o0ecrnieunBaroUX U 00eCreYrBaeMbIX JUCIUILIIUH

1 2 3 4 5 6 7 8 9

[IpeamecTByrOmMME TUCITUATIIUHBI

1 HayuHo-uccnenoBaTenbcKas

+ -
pabota

2 OnTuveckue MeToIbl oopa-
060TKHM HH(pOpMaALUU

3 IIpakTHka 1Mo moJIy4eHHUI0
NePBUYHBIX POQeCcCHOHAIB-
HBIX YMEHUI 1 HaBHIKOB, B
TOM YHUCJIE TIEPBUYHBIX YMe- +
HUI 1 HaBBIKOB HAy4YHO-
UCCIIEI0BATENIbCKON JESATENb-
HOCTHU

[Tocnenyromue TUCHUIIITUHBL

1 KorepeHnTtHas ontuka u ro-

_l’_
norpadus
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5.4. CooTBeTCcTBHE KOMIIETeHI M, (POPMHPYEMBIX NIPH U3YYEeHHUH JMCHHUILIMHbBI, M BU10B 3aHATHI
CootBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX MpPHU H3YyYECHUM AUCLUUIUIMHBI, W BHJIOB 3aHATUN

IpeJCcTaBiIeHo B Tabmuie 5.4

Tabmuma 5.4 — CooTBETCTBHE KOMIIETEHIIUNA ¥ BUIOB 3aHATUN, POPMUPYEMBIX TIPH U3YICHHUH JTUCITUTIIIH -

HBI

Bunnl zansatuit
= ~ £
S = )
= = =) le}
= S S
= = = o
= < (= =
= © S
) = © Q o
g = = 3 2 DOpMBI KOHTPOJIA
= > 5 = 5
= 9 b5} & =
©] = 5 = &
~ S s o)
E o, =
> 1) Q
< it} )
o, S =
= = S
[IK-1 + + + + JoMmaraee 3aganue,
KoncnekT caMonoaroToBKH,
OtyeT no nabopaTopHoOi pa-
6ote, Onpoc Ha 3aHATUIX
[1IK-2 + + + + KoncnekT caMonoaroToBky,
Otuet o nabopaTopHoOii pa-
6ote, Ompoc Ha 3aHATHAX

6. UnTepakTHBHBIC MeTOAbI U (GOPMBI OPraHU3aALNH 00yUYeHUSs
TexHOMOTrUM MHTEPAKTUBHOTO O0Y4eHUs MPH pa3HbIX (opMax 3aHATUH B yacax MpPUBEICHBI B Ta-

omure 6.1
Tabmuna 6.1 — TeXHOJIOTHH MHTEPAKTHBHOTO O0YUYESHHsI PHU pa3HbIX (popmax 3aHATHI B yacax
HNurtepakr
WNHuTepakTuBHBIE WHTepakTUBHbBIE
Metoanr UBHEIE Bcero
MIPAKTHYSCKHE 3aHIATHS | J1a00paTOpPHBIC 3aHATHUS
JCKITUU
7 cemecTp
Mo3sroso# mrypm 16 16
[Ipe3enrarnuu c 12 12
HCIIOJTb30BAaHUEM
UHTEPAKTUBHOMN TOCKHU C
00CyXIeHHEM
UccnenoBarensckuit 8 8
METOJI
Hroro 3a cemectp: 16 8 12 36
Hroro 16 8 12 36
7. JlabopaTtopHble paGoThl
HanmenoBanne nabopatopHbix padoT npuBeaeHo B Tadbmuie 7.1.
Tabmuua 7. 1 — HaumenoBanue 1a0opaTopHbIX padoT
3 z S
3 =
0 =
< > 0
HasBanus pa3aenon HaumenoBanue nabopaTopHbIX padboT zF &5
o S E
X g8 =
al o g
= S

7 cemecTp
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5 HenuHelHO-0NTHYECKOE MopenupoBaHue pacCIpOCTPaHEHHUS CBE- 2 IK-1, ITK-
pacnpoCTpaHEHUE JIa3€PHBIX ITyYKOB B | TOBBIX ITYYKOB B HEJIMHEHHBIX Cpeaax 2
KpHUCTaJuIax Hroro
6 I'enepanust BTOpoi ONTHYECKON D¢ dexTUBHOCTH TeHEpaIK BTOPOil rap- [IK-1
TapMOHUKH B KPUCTAJIAX MOHUKH OFPAHUYEHHBIMU ITy4YKaMU CBETa
Hroro
7 lpyrue HelnMHEeNHO-ONTUYECKHE MonenpoBaHue napaMeTpu4ecKoi reHe- 2 [K-2
SBJICHUS B KpUCTAJJIax paluu CBeTa B cpefiax ¢ KBaApaTUIHOU
HEJIMHEHHOCTBIO
Hroro
9 B3anMoaenCTBHE CBEPXKOPOTKUX MonenrpoBaHnue pacipOCTPaHEHHUs CBe- [IK-2
HMITyJIbCOB C BEIIECTBOM TOBBIX ITYYKOB B OIITUYECKHA HEOHOPOI-
HBIX cpefax
Hroro 2
Hroro 3a cemectp
8. [IpakTHyeckue 3aHATHS (CEMUHAPBHI)
HaumeHoBaHMe MpaKTUYECKUX 3aHATUHN (CEMUHApOB) MpuBeeHO B Tabnuie 8.1.
Tabmuia 8. 1 — HaumeHoBaHME MPAKTUYECKHUX 3aHATHH (CEMUHApPOB)
o ]
2 z E
: | i
HanmeHoBaHME NIPAKTUUECKUX 3aHATUI = > ©
Ha3Banus pazaenos S &5
(cemuHapoB) 2 g 2
= g =
2 o 2
= S
7 cemecTp
1 duznyueckue 0OCHOBBI YpaBHenus Makcpesuia. Bekrop nosnsipu- 2 IK-1, ITK-
pacnpoCcTpaHeHUs Ja3epHbIX MyYKOB B | 3a1iud. OCHOBHOE MaTepHallbHOE ypaBHe- 2
BEIIECTBE Hue. Henuneltnas nonspusanus B BOJIHO-
BOM ypaBHEHUH. Mozen HEITMHENHOMIIO-
nspusauuu. BpemenHnas u npo-
CTpaHCTBEHHAs AUCIIEPCUH
Hroro
2 PacnpocTpaHeHHe Ja3epHBIX ITyYKOB | DJIEKTPOHHAs Teopus aucnepcuu Jlopen- [IK-1
B JIMHEWHOUN U30TPOIHOM Cpeie na. /lucnepcus u norsoeHue ceera B
JINHETHOM M30TpOonHOM cpexe. Pacmpo-
CTpaHEHHUE CBETOBOTO UMITYJIbCA B IUC-
neprupyromen cpene. Paccesnue csera
Hroro 2
3 PacnpocTpaHeHue Ja3epHbIX My4KoB | OnTHYECKass aHU30TPOIHS U OCHOBHBIE 2 IIK-1
B aHU30TPOITHOMU cpejie a¢ ekt kpuctamuioonTuku. CTpyKTypa
CBETOBOU BOJIHBI B AHU30TPOITHOM KpPH-
cTayie. DIUIMIICOU] ToKa3aTenen mpe-
nomienus. ®opmyinel Openens
Hroro
5 HenuneliHo-onTHYECKOE D¢ dexTuBHBIE HETMHEWHBIE KOAPPHUIIN- [1K-2

pacnpoCTpaHEHUE JTA3EPHBIX MYYKOB B
KpHCTasuIax

€HTBI, BOJTHOBAsI pacCTPOMKa. YPaBHEHUS
JUIS aMIUTUTY]] CBSI3aHHBIX BOJH. CKasp-
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HbIE YKOPOUYCHHBIE YPaBHEHHUSI

WuTerpansl ABYKEHUS IS TeHEPAIH 2
BTOPOI rapMOHUKH. AHATUTHYECKUE pe-
IICHHSI CHCTEMbI YKOPOUCHHBIX YpaBHE-
HUH. DPHEKTUBHOCTH IPEOOPa30BaAHUS
BO BTOPYIO TAPMOHHUKY.

OnTHyeckuil HarpeB MOIIOIIANIIEN Cpe- 2
npl. UMIynbCHBIN HarpeB MOBEPXHOCTHU-
MeTaJljla JIA3€PHBIM U3JIy4YEeHUEM

Hroro
6 I'eneparus BTOpOi onTHYeCKON I'enepanus pa3HOCTHOM 4aCTOTHI B TEPA- 2 [K-2
TapMOHUKH B KpUCTAJLIAX repuoBblii Auana3oH. [lapamerpuueckoe-

ycwiienue. [lapamerpuueckas renepanus

Hroro 2
9 B3anMoaenCcTBHE CBEPXKOPOTKUX CepxcuiibHbIE CBETOBBIE MO, HoBbIE 2 [IK-2

HUMITYJIbCOB C BCIICCTBOM TCXHOJIOI'NH 68.31/IPYIOII_II/ICCSI Ha (bCMTOCG-

KYHJIHBIX UMITYJIbCAX.

Hroro 2

Hroro 3a cemectp 16

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMHUPYEMbIE KOMIIETCHIIUHU TPE/ICTABIICHBI B
tabmme 9.1.
Tabmmua 9.1 - Busel camocTosiTenbHON paboThI, TPYIOEMKOCTh U (hopMHUpyeMble KOMITETSHIINH

g O
= 2 E
: | i:
Bunasl camocrositensHON = > O
HasBanus pasnenos = & B @opMBbI KOHTPOJIA
6 Q = O
paboThI 8 s 2
=8 g =
a e g
= S
7 cemecTp
1 ®dusznyeckrue OCHOBEI [ToaroroBka k mpakTuue- 2 TIK-1, JloMaiiHee 3asanue,
pacrpocTpaHeHUs CKHUM 3aHSATUSIM, CEMHHA- I1K-2 Onpoc Ha 3aHATUSIX
Ja3epHBIX MTyYKOB B pam
BetecTse [IpopaboTKa JIEKIIUOHHOTO 2
Marepuasa
UTtoro 4
2 PacnpoctpaHeHue [ToaroroBka Kk mpaxkTuye- [IK-1 Koncnekt camonoaroros-
JIa3€pPHBIX MTYYKOB B CKHM 3aHSTHSAM, CEMHHA- ku, Onpoc Ha 3aHITHIX
JIMHEWUHOU U30TPOIHOMN pam
cpeac [IpopaboTka JIeKIIMOHHOTO 2
Marepuasa
Hroro 4
3 Pacnpoctpanenue [ToaroroBka Kk mpaxkTuye- IK-1, Koncnekr camonoaroros-
JIA3€PHBIX ITYYKOB B CKWM 3aHSITHSIM, CEMHUHA- [1K-2 KkH, OnpocC Ha 3aHATUSIX
AHU30TPOITHOM cpefie pam
[IpopaboTka TeKIHOHHOTO 2
Matepuana
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Htoro

4 PacnipocTpaHeHue [IpopaboTka JIEKIIMOHHOTO [K-2 Koncnexr camonoaroros-
JIa3€pHBIX MTyYKOB HA Marepuasa k#, Onpoc Ha 3aHATHIX
rpaHMIle pasjiesa cpes Hroro 2
5 HenunerniHo-ontuyeckoe | [loaroroBka k mpakruue- 2 IIK-2, Koncrext caMomoaroros-
pactnpocTpaHEeHne CKUM 3aHSTHSIM, CEMUHA- [IK-1 ku, Onpoc Ha 3aHATHSIX,
JIa3€pHBIX MTYYKOB B pam Otuer no 1aboparopHOU
KpPHUCT X T
pucTaiia [ToaroroBka kK mpakTuue- 2 pabore

CKHM 3aHSTHSAM, CEMHUHA-

pam

IToaroroBka K npaxkTuye- 1

CKHM 3aHATUSAM, CEMHHA-

pam

[TpopaboTka TeKIHOHHOTO 1

Marepuaia

OdopmieHre 0TYETOB 10 2

1abopaTOpHBIM paboTam

Utoro 8
6 I'enepanus BTOpoit [ToaroroBka k mpakTuye- 2 IIK-2, KoHcnexT caMmonoaroros-
ONTUYECKOW TAPMOHUKH B | CKUM 3aHATUSM, CEMUHA- IIK-1 ku, Onpoc Ha 3aHATHUSIX,
KpHUCTaJuIax pam Otuer no 1abopatopHOH

[TpopaboTka JIEKITMOHHOTO 2 pabore

Marepuaia

OdopmiieHre 0T4ETOB 1O 2

nabopaTopHbIM paboTam

Hroro 6
7 Ilpyrue HeIuHEWHO- [IpopaboTka JIEKIIMOHHOTO 2 |IIK-2 Koncnexr camonoaroros-
ONTUYECKUE SIBJICHUS B Marepuala ku, Onpoc Ha 3aHATHUIX,
KpHUCTaiax OQOPMIICHHE OTHETOB T 2 OT6‘ICT 110 1abopaTopHOU

nabopatopHbIM paboTam pabote

HUtoro 4
8 TeruioBoe AeiicTBUE [TpopaboTka JIEKIIMOHHOTO 1 IK-1, Koncnekr camonoaroros-
JIA3€pHOTO U3JyYeHUsI Ha | MaTepuaia I1K-2 ku, Onpoc Ha 3aHATUSIX
BEI[ECTBO Hroro 1
9 B3aumojaenicTeue [ToaroroBka k mpakTuue- 1 TIK-2, KoHcmiexT caMoImoaroros-
CBEPXKOPOTKHX CKHMM 3aHSTUSIM, CEMHUHA- TIK-1 ku, Onpoc Ha 3aHATHSIX,
HMITYJIbCOB C BEILIECTBOM | pam Otuer no 1abopaTopHOH

[TpopaboTka JIEKITMOHHOTO 0 pabore

Marepuaa

OdopmiteHre 0TIETOB 1O 2

JabopaToOpHBIM paboTam

Hroro 3
Hroro 3a cemectp 36
Hroro 36
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He npenycmotrpeno PYII

10. KypcoBasi paGoTa (IpoexT)

11. PeiiTuHroBasi cucreMa JJisi OllEHKH YCIIeBA€eMOCTH CTYJA€HTOB

11.1. banjbHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbIN
. MaxkcumanbHbIN MaxkcuMabHBIH
DneMeHTH! yueOHOH 6asu1 3a mepuon Bceero 3a
6amn Ha 1-yto KT ¢ |  Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
7 cemecTp
Jomainee 3aianue 10 10 10 30
KoncnexT camMmomoaroros- 4 4 4 12
KU
Omnpoc Ha 3aHATHAX 12 14 14 40
Otuer no nmaboparopHoit 6 6 6 18
pabote
Hroro makcumym 3a nepu- 32 34 34 100
on
Hapacraromum ntorom 32 66 100 100
11.2. IlepecyeT 0aJ/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[TepecueT OamIoB B OLIEHKH 32 KOHTPOJIbHBIC TOUKH MIPEJICTaBICH B Tabmuie 11.2.
Tabmuma 11. 2 — [TepecueT 6AJIJIOB B OIICHKH 32 KOHTPOJIbHBIC TOUYKH
bannbl Ha 1aTy KOHTPOIBHON TOUKHU Onenka
> 90% oT MakcuManbHON cyMMbI OamioB Ha naty KT 5
Ot 70% 1o 89% oT MakcuMaIbHOM cyMMbl OaisioB Ha gaty KT 4
Ot 60% 1o 69% ot makcumasbHON cymMmbl OaiioB Ha Aaty KT 3
< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT 2

11.3. [lepecyeT cymMMbI 0A/JI0B B TPAAMIMOHHYI0O U MEKAYHAPOAHYIO OLIEHKY

[Tepecuer cymMMbl 0aIJIOB B TPAAMIMOHHYIO M MEXIYHAPOJHYIO OIICHKY INPEJCTaBlIeH B TaOJHIIe

11.3.

Ta6muma 11. 3 — Ilepecuer cyMMBI 6aJUTOB B TPAJAUIIMOHHYIO U MEKIYHAPOIHYIO OIICHKY

Urorosas cymma 6amios,

Onenka (I'OC) YUUTBIBAET YCIEIIHO CAHHBIN Onenka (ECTS)

IK3aMeH

5 (OTMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)

4 (xoporo) (3a4TeHO) 75 - 84 C (xoporo)
10-74 D (ynoBnerBoputeabHO)
65 - 69

3 (yOOBJIETBOPHUTENHHO) (3aU4TEHO) 60 - 64 E (H0CpeAcTnentio)

2 (HeynOBJIETBOPUTEIBHO) (HE
3a4TEHO)

Huxe 60 6aiuios

F (HeymoBneTBOPUTENHHO)
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12. YuyeOHO-MeTOAUYeCcKOe U MH(OPMAIIMOHHOE O00ecTiedeHHe TUCHUILINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. Onruka : Yuyebnoe mocodue mist By3oB / I. C. Jlanacoepr. - M. : @uszmanmiurt, 2006. - 848 c.
(namuune B 6ubmmorexe TYCVYP - 30 2k3.)

12.2. lonostHUTEILHAS JIATEPATYpa
1. B3saumonelicTBHE ONTHYECKOTO M3Iy4YeHUs ¢ BemecTBoM: yueOHoe nocodue / I1. I1. Tefiko. -
Tomck: TYCVYP, 2007. - 151 c. (manuune B 6ubmuorexke TYCVYP - 89 ak3.)
2. Spus A., FOx II. Ontuyeckue BoJHBI B KpUcTauiax. - M.: Mup, 1987. — 616 c. (Hanmuuue B
oubmotexke TYCYP - 5 3x3.)
3. Ilen W.P. [Ipunnumne! HenuHeiHOM onrtuku. — M.: Hayka, 1989. — 557 c. (manuuue B 6ubmo-
Teke TYCVYP - 4 5k3.)

12.3 YueOHO-MeTOAHYECKHE MOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs

1. BzaumoneicTBUE ONTUYECKOTO U3TyYEHUS C BellecTBOM: MeToAuYecKue yKa3aHus K MpaKTy -
YECKUM 3aHATUSAM NS cTyfeHToB Hanpasienus 200700 — "doronuka u onrtoundopmaruka" / [lepOuna
B. B., Ilangapos C. M. - 2014. 16 c. [DnektpoHHsli pecypc] - Pexum pgoctyna:
https://edu.tusur.ru/publications/4088, mara oopamenus: 15.03.2017.

2. PacnpocTpaHeHue ma3epHbIX Ny4YKoB: MeTonudyeckue yKazaHhs IO CaMOCTOATEIbHOU
pabore / Teiiko II. II. - 2012. 17 c. [Dnekrponseii pecypc] - Pexum mocryna:
https://edu.tusur.ru/publications/2290, nara o6pamenus: 15.03.2017.

3. MonenupoBanue pacpOCTPAHECHUS CBETOBBIX ITyYKOB B HEJIMHEWHBIX cpeiax: MeToanyeckue
yKkazaHus K jgaboparopasiM padotam / I'efiko I1. I1. - 2012. 11 c. [DaexTponnslii pecypc] - Pexxum ngocry-
na: https://edu.tusur.ru/publications/1352, nata obpamenwus: 15.03.2017.

4. MopenupoBaHue MapaMeTpUIecKor TeHepaluy CBETa B CpellaX ¢ KBAAPAaTHUHON HEIMHEWHO-
CTBIO : Meromuueckue ykazanus K saboparopusiM padbortam / I'eiiko I1. I1. - 2012. 14 c. [DneKTpOHHBIIA
pecypce] - Pexxum moctyna: https://edu.tusur.ru/publications/1351, nara obpamenus: 15.03.2017.

5. DddeKkTHBHOCT TeHepaluy BTOPOH TAPMOHHUKH OTPaHUICHHBIMU ITyIKaMu cBeTa: MeToude-
CKHe yKazaHus K jJadopatopHbiM padotam / ['efiko I1. I1. - 2012. 19 c. [DnexkrpoHHBIH pecype] - Pexum
noctyna: https://edu.tusur.ru/publications/1349, nara obpamenus: 15.03.2017.

12.3.2 YuyeOHO-MeTONMYecKHe TOCOOHS 1JIsI JIMI ¢ OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

VY4aebHo-MeToquYeCcKHe MaTepHalbl sl CAMOCTOSTEIBHON U ayTUTOPHOI paboThl 00yJarOIUXCs
U3 YMClIa MHBAIMJOB MPEAOCTABIAIOTCSA B (hopMax, aAalTHPOBAHHBIX K OTPAHUYEHUSAM UX 37I0POBbS H
BOCIIpUATHS HH(OpMALIUHL.

JI1s1 M1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B ()OpME IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU hopme.

JI1s1 1M1 ¢ HApYUIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4yaTHoOU hopme.

12.4. Pecypcsol cetn UHTEpHET

12.4. ba3pl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMBbI M Tpedyemoe
nporpaMMHoe odecrne4yenmne
1. OO6pa3oBaresbHbIN TOPTAJ YHUBEPCUTETA, OMOIMOTEKA YHUBEPCUTETA

13. MarepuajibHO-TEXHMYECKOE O0ecniedeHue TUCIHIINHBI
13.1. O0umue TpedOBaHUS K MATEPHAJIBLHO-TEXHUYECKOMY 00eCne4eHH 0 U CIUTIINHbI

13.1.1. MarepuajibHO-TeXHUYECKOE o0ecnevyeHue sl JIEKIIMOHHBIX 3aHATH I
I[JISI HpOBCZ[@HI/ISI 3aHSITI/II71 JICKIITMOHHOI'O THUIIA, prHHOBBIX n I/IH,Z[I/IBI/IZ[yaJII)HBIX KOHCyHBTaHHfI, TC-
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KYILEr0 KOHTPOJISL U MMPOMEXKYTOUHOM aTTECTAllMU UCIOIb3yeTCsl yueOHasl ayIuTopus, C KOJIMYECTBOM II0O-
CaJIouHBIX MeCT He MeHee 22-24, 000pyaoBaHHAs TOCKOM M CTaHAApTHOM ydeOHO# mebenbro. Mmerores
HarsiJHbIC HOCOGI/I}I B BUJC HPGSGHTaI_[I/Iﬁ 110 JICKIITMOHHBIM pa3):[eJ1aM JUCIHUIIIINHBI.

13.1.2. MaTepuaJbHO-TEXHHYECKOe 0O0ecnedeHne I NPAKTHYCCKUX 3aHATHI
st mpoBeieHns TPaKTUYECKUX (CEMHUHAPCKUX) 3aHATHI UCIIONIb3YeTCsl ydeOHast ayquToOpHs, pac-
nonoxkeHHast o aapecy 634034, Tomckas o61acth, . Tomck, Bepmmauna ynuna, a. 74. CoctaB 06opyo-
BaHUs: Y4eOHast meOenb; Jlocka MarHUTHO-MapkepHas -1mr. MimeeTcs: moMereHus it XpaHeHHs U Mpo -
(brIakTHYECKOro 00CIyKUBaHUsl y4eOHOro 000py/I0BaHUS.

13.1.3. MaTtepuajibHO-TEXHHYECKOe o0ecnevyeHne JJIs J1adopaTopHbIX pador
Jlis mpoBeseHus 1a0OpaTOpHBIX 3aHATUH HCHOJNb3YeTCs Y4eOHO-HCCIeI0BaTEeNIbCKAsk BBIUMCIIN-
TeNbHAsI Taboparopus, pacroyiokeHHas 1o agpecy 634034, Tomckas obnactb, r. Tomck, Bepmmauna ynu-
ua, 1. 74, ayn. 111.

13.1.4. MaTepuaibHO-TEXHHYECKOE 00ecrieyeHue 1JIsl CAMOCTOSATEIbHOI padoThl
s camocTosATebHOM paboThl HCIIONb3yeTCsl yueOHast ayauTopHs (KOMIBIOTEpHBIN Kiacc), pac-
noyiokeHHast 1o aapecy 634034, r. Tomck, ya. Bepmmununa, 74, 1 atax, aya. 111. CocraB 060pynoBaHus:
yaeOHas MeOenb; komnbioTepsl kiacca He Hibke [IDBM INTEL Celeron D336 2.81Tw. - 4 mIT.; KOMIbBIO-
tepsl noakimoueHsl k ceth UHTEPHET u oOecrieunBaroT AOCTYN B AJIEKTPOHHYIO HH(DOPMAIIMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCHUTETA.

13.2. MaTepuajibHO-TeXHUYECKOe o0ecnedeHre JUCHUIIMHBI VIS JIMI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI

OcBoenne nucuuruivHbl aunaMu ¢ OB3 ocyiecTBisieTcsl ¢ UCONb30BAHUEM CPEICTB 00ydeHUs
00I11ero ¥ CHenHuaIbHOrO Ha3HAUCHMS.

[Tpu oOy4eHUH CTYAEHTOB € HAPYLWIEHUSIMHU CJIyXa NPeIyCMOTPEHO MCIOIb30BaHUE 3BYKOYCHIIH-
BalOIIEH anmapaTypbl, MYIbTUMEAUUHBIX CPEIACTB M JIPYTUX TEXHHUUYECKUX CPEACTB MpHUeMa/Tiepenayunt
y4ueOHOM MHpOpMaIMK B TOCTYIHBIX (pOpMax JUIsl CTYAEHTOB C HapYIICHUSMHU CITyXa, MOOUILHOU cHCTe-
MBI 00y4eHHS ISl CTYJCHTOB C MHBAJIHIHOCTBIO, TOPTATUBHON MHAYKIIMOHHONW CHCTEMbI. YueOHas ayJiu-
TOpUS, B KOTOPOH 00ydaroTCs CTYAEHTHI C HAapyIIEHUEM Cilyxa, 000py/lI0BaHa KOMITbIOTEPHONW TE€XHUKOM,
ayIMOTEXHUKOW, BUACOTEXHUKON, FJIEKTPOHHON TOCKOM, MYJIbTUMEIUIMHON CUCTEMOM.

[Tpu 00ydeHnH CTYAEHTOB ¢ HAPYLIEHUSIMU 3PeHUsIMHU MIPETYCMOTPEHO HUCIIOIb30BaHUE B JIEKIIH-
OHHBIX U Y4EOHBIX ayIUTOPUSAX BO3MOXKHOCTH MPOCMOTpA YHAJIEHHBIX OOBEKTOB (HampuMmep, TEKCTa Ha
JTIOCKE WJTU cllaiifia Ha SKpaHe) MPH MOMOIIHN BUICOYBEIMUUTENEH AJIs yAaJeHHOTO IPOCMOTpa.

[Tpu 0Oy4eHHHU CTYIEHTOB ¢ HAPYLIEHHUSIMH ONOPHO-IBUIaTeJBLHOI0 aNNapaTa HCIOJIb3YIOTCS
aJbTEpPHATUBHBIE YCTPONCTBA BBOJAa MHGOpMAIMU U JAPYrUe TEXHUYECKUE CPEICTBa MpueMma/mepenadu
yueOHOll nH(popMalUu B JOCTYMHBIX (opMax sl CTYAEHTOB C HApyIIEHHSIMHU OIOPHO-ABHIaTEIbHOTO
anmapara, MOOMIIBHOM cuCTEMBbI 00yYEHUS 171 JIFOJIEH ¢ MHBAIMIHOCTBIO.

14. ®oH OLIEHOYHBIX CPEICTB

14.1. OcHoBHBIE TPeOOBaHMA K (JOHIY OLIEHOYHBIX CPEICTB U METOANYECKHE PeKOMEHIallul
@DOHJ OLIECHOYHBIX CPEJCTB U TUIOBbIE KOHTPOJbHBIE 3aJJaHUsI, UCTIOIb3yeMbIe i OLIEHKH chop-
MHUPOBAHHOCTU M OCBOECHUS 3aKPEIUICHHBIX 3a JUCLUIUIMHOM KOMIETEHUHU MPU NPOBEACHUU TEKYLIEH,
IPOMEKYTOYHOM aTTeCTallMy MO JUCHUILIMHE MPUBEACH B MPUIIOKEHUH K paboueil mporpamme.

14.2 TpedoBanusi K (pOHIY OLEHOYHBIX CPEACTB JJIsl JIUI] ¢ OTPAHUYEHHBIMHM BO3MOKHOCTAMU
310POBbA
JI1s1 CTY/IGHTOB C MHBATUHOCTBIO MPEAYCMOTPEHBI TOTIOJHUTEIBHBIC OIIEHOYHBIE CPENICTBA, TIepe-
YCHb KOTOPBIX yKa3aH B TaOMHIIC.

Taboauua 14 — JlonoJHUTEIbHbIE CPEACTBA OLIEHUBAHUS JIJIsl CTYA€HTOB ¢ HHBAJWJIHOCTHIO

Bupl 1onoMHUTEIBHBIX OLIEHOYHBIX (DOprI KOHTPOJISI U OICHKHU

Kareropuu ctyneHTOB
CPEICTB pe3ynbTaToB 00y4eHHUs

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

C HapymeHHIMHU
ciyxa

[IpenMy1ieCTBEHHO MMCHMEHHAs
IIPOBEpPKa
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C HapymieHusiMu
3peHus

CobecenoBaHue 1O BOTIPOCAM K 3a4eTY,
OIPOC 0 TEPMHHAM

[TpeumymiecTBEHHO yCTHAs TIPOBEPKA
(MHIMBUAYATIBHO)

C HapymieHusiMu
OIOPHO-
JIBUTATEJILHOTO
anrmapara

Pemenne MMCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHLIC pa6OTBI, IIMCHbMCHHBIC
CaMOCTOSATENIbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpeI/IMYH_[eCTBeHHO JUCTaHIIMOHHBIMUA
METOAaAMU

C orpaHuueHUsIMH TIO
00ILIEMETUITMHCKIM
IMOKa3aHUsIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIbHbIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenmyniecTBEHHO IPOBEPKA
METOAAMHM, UCXOJISI U3 COCTOSIHUS
00y4aroierocss Ha MOMEHT IPOBEPKHU

14.3 MeTtoauyeckue peKOMEHAAUMH MO0 OLEHOYHBIM CPeICTBAM JIJIfl JIMI C OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbS

s crynenToB ¢ OB3 npenycmaTpuBaeTcst TocTymHas (popma MpeaoCcTaBICHHs 3aIaHH OIICHOY -
HBIX CPE/CTB, @ UMEHHO:

- B IeyaTHou (opme;

- B IIeYaTHO (hopMe ¢ YBEITHUEHHBIM MIPUPTOM;

— B (hopMe IIEKTPOHHOTO JIOKYMEHTA;

- METOJIOM YTEHHSI ACCUCTEHTOM 3aJIaHus BCIYX;

— MPEeAOCTABJICHHE 3aJaHUs C UCIIOJIb30BAHUEM CYPJIOIEPEBOA.

CryneHTaM ¢ MHBAIMIHOCTHIO YBEIIMUMBAETCS BPEMsI HA IMOATOTOBKY OTBETOB Ha KOHTPOJIbHBIC
BOMPOCHL. J[J1s1 TaKUX CTYAEHTOB MpelycMaTpUBaeTCs AOCTyMHas ¢popMa MpeaoCTaBICHUs OTBETOB Ha 3a-

JaHHs1, a HUMCHHO!

- MUCbMEHHO Ha Oymare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HabOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT aCCUCTEHTA;

- MIPEJICTaBJICHUE OTBETOB YCTHO.

[Tpotienypa oleHUBAHUS PE3yNIHLTATOB OOyUYCHHS WHBAIUIOB MO AUCIHILTUHE MpPEayCMaTpUBaeT
npenocTaBienue nHbopMauu B popMax, aJanTHPOBAHHBIX K OTPAaHUYEHUSM UX 37I0POBbS U BOCTIPUSTHUS

UH(pOpPMaIUH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B ()OpME IIIEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B ()OpME IJIEKTPOHHOTO JIOKYMEHTA;

- B Ie4yaTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

[Tpn HEOOXOAMMOCTH A1l OOYUYAIOIIMXCS C MHBATHUIHOCTBIO MPOIEypa OLICHUBAHUS PE3YJIbTaTOB
00yueHHS MOXKET MTPOBOAUTHCS B HECKOJIBKO 3TATIOB.
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I1. E. Tposin
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1. BBenenue

®onp ouenounsix cpeacts (POC) sBuseTcs NpuiIokKeHHEM K padoyeil mporpaMMe AUCHUTUTAHBI
(MpaKkTUKU) U TPEACTaBIAET CO00M COBOKYMHOCTh KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuajoB (TUIIOBbIE
3a/auMl (3a/1aHusl), KOHTPOJIbHBIE PaOOThI, TECTHI U JIP.) U METO/IOB MX MCIIOJIb30BaHMS, TPETHA3HAYSHHBIX
JUTSL U3MEPEHUS] YPOBHSI IOCTHKEHUS CTYICHTOM YCTAHOBJIEHHBIX PE3YJIbTATOB OOYUECHHS.

®OC no pucuuruivHe (IPaKTUKE) UCHOJIb3YETCs MPU MPOBEICHUH TEKYIIEro KOHTPOJIS yCIieBae-
MOCTH U IPOMEKYTOYHON aTTeCTalliu CTYICHTOB.

[Tepedens 3aKpeIICHHBIX 32 TUCHMILTMHON (PAaKTUKOM) KOMIIETEHIIUH MpuBeaeH B Tabmuie 1.
Tabmuna 1 — [lepedeHpb 3aKpEIUICHHBIX 33 TUCITUTIIMHON KOMIIETEHIIUN

Kon DopMyIMpOBKa KOMIETEHIINN Oranbl GOpPMUPOBAHUS KOMITETEHITUI
TIK-1 CIIOCOOHOCTBIO K aHAJIM3Y MOCTaBICHHOM 3a1a- | JloJbKeH 3HaTh MeXaHU3MBbI TIOTJIOIICHUS
9H HCCIICIOBAaHUI B 00JIaCTH (POTOHUKH U OTTO- | CBETA U MEPEJaud SJHEPT UM, 3aKOHOMEPHO-
nH(pOpMATHKH CTH HarpeBa 1 Ja3epHOTO pa3pyIICHUSI
[OTJI UX MAaTEPUAIOB; MEXaHU3MBI
[1K-2 TOTOBHOCTBIO K MATEMATUYECKOMY MOJEIUPO- OTJIOTAIOM aTcpHaIoB, MCXaHH3

BaHMIO TIPOIIECCOB U 0OBEKTOB (DOTOHHUKHU U

onTonH(pOPMATHKH, UX UCCIICAOBAHHIO Ha Oaze

CTaHJAPTHBIX ITAKE€TOB aBTOMATU3HUPOBAHHOI'O

MIPOEKTHPOBAHUS 1 CAMOCTOSATENIBHO pa3pado-

TaHHBIX POTPAMMHBIX MPOTYKTOB

OINTUYECKOr0o TPo0Ost TPO3PAYHBIX CPEI;
3HATh METOJIbI 00Pa0OTKH U aHAIH3a HH-
(dbopmanuu B ypaBHEHHSIX C YACTHBIMHU
NPOM3BOIHBIMH IPUMEHUTEIBHO K MIPOIIEC-
caM pacrpoCTPaHEHUS JIA3E€PHBIX ITYYKOB;
3HATh METO/Ibl MATEMAaTHYECKOTO aHAIN3a
MIOCTaBJICHHOM 3aJ1aull UCCIICIOBAHMI B
IpoILeccax pacipoCTPAHCHUS JTa3epPHbBIX
MTyYKOB; ;

JloJKeH yMeTh CTPOMTh MaTeMaTUYECKUE U
(bu3nvecKre MOJICIH MPOLECCOB PACIIPO-
CTpPaHEHHS JIA3EPHBIX IyYKOB C MOCICIYIO-
MM IPUMEHEHUEM 3TUX MOJETICH IS
pa3pabOTKH U UCCIICAOBAHHUNA YCTPONCTB
(OTOHUKH; MOACIHPOBATH peAIbHBIC TIPO-
L[ECChl PACHPOCTPAHEHHS JIA3EPHBIX MTy4-
KOB KaK KpaeBblI€ 3a/1a4M JIJIsl ypaBHEHUH B
YACTHBIX MPOU3BOJHBIX; YMETh MUCATh Ma-
KPOCHI JUISI CAMOCTOSTEIIEHO pa3padoTaH-
HBIX POTPAMMHBIX MTPOITYKTOB; ;

JloyKeH BiaieTh COBpEMEHHBIMHE MOIX0a-
MH U METOJIMKaM MOCTPOCHHUSI MaTeMaThye-
CKUX U (PM3UUECKUX MOJIEJICH TPOIIECCOB
pacnpoCcTpaHeHHs JTa3ePHBIX ITyYKOB C I0-
CJICAYIOIIMM IPUMEHEHUEM 3TUX MOJICIICH
JUTS pa3pabOTKU M UCCIISIOBAHHMA
YCTPOUCTB POTOHUKHU; METOJJAMH PEUICHUS
ypaBHEHHIA B YaCTHBIX TPOU3BOIHBIX IS
TEOPETUYCCKUX U MPAKTHUECKUX 3a]1ad C
UCIIOJIb30BaHHEM MH(OPMAIIMOHHBIX,
KOMITBIOTEPHBIX TEXHOJIOTHIA; BIaJICTh
CTaH/IapTHBIMH NTAKETaMH aBTOMAaTU3UPO-
BaHHOTO IMPOCKTUPOBAHUSL. ;

OOmue XapaKTepUCTUKU TMOKa3aTeleld M KPUTEPHEB OLCHWBAHMS KOMIIETEHIIMH Ha BCEX dTarax
NPUBEICHBI B TaOHIIE 2.
Tabmuua 2 — O0ume XapakTepUCTUKH MTOKa3aTeNed U KpUTEPHEB OLICHUBAHMS KOMITCTSHIIHI TI0 3Tarnam

Ilokazarenu u
KpUTEPUHN

3HaTh

VYMeTh Bnanets
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OTnu4uHO (BBICOKHI
YPOBEHD)

O6nagaet hakTHUECKUMU
U TEOPETUYECKUMHU 3HAHU-
SIMH B TIPEJIeIIax u3yJae-
MOIi 00JIACTH C TOHUMAaHH-
€M TPaHMI] IPUMEHUMOCTH

OO6nagaer Auana3oHOM
MIPaKTUYECKUX YMEHUH,
TpeOyeMbIX Ui Pa3BUTUSA
TBOPYECKUX pELICHUH, a0-
CTparupoBaHus Mpoodem

Kontpomupyer pabory,
MIPOBOJIMT OIIEHKY, COBEP-
IIIEHCTBYET ACHCTBUSA pa-
0OOTBI

Xoporio (6a30BbIi

3HaeT (aKThl, MPUHIIMIIEI,

OOiagaeT quanas’oHoOM

beper oTBETCTBEHHOCTH 3a

YPOBEHB) IPOLIECCHI, OOIIKME MOHA- | TPAKTHYECKUX YMEHUH, 3aBeplICHHE 33134 B HC-
THS B IIpeJeNiaX u3ydae- | TpeOyeMBbIX JJIsl pelieHHsl | CIIeIOBaHUH, ITpHCIIocad-
MO¥ obmacTu OIIpECIeHHBIX IPOOJIEM B | IMBACT CBOE TMOBEJICHUE K

00JIaCTH UCCIIEIOBAHUS 00CTOSITEIHCTBAM B pellie-
HUU TIpoOIeM

VYnosnerBopurens- | Obnanaer 6a30BbiMH 00- | O0naaeT OCHOBHBIMU PaGoraer npu npsimom Ha-

HO (TIOpPOTOBBII IIMMHU 3HAaHUSAMU YMEHUSMH, TpeOyeMbIMH | OJTFOJICHUN

YPOBEHB) JUTSL BBITTOJTHEHHUST TIPOCTHIX

3aaa4

ONTOUH(OPMATUKH.

2 Peasn3zanuss KOMIETeHIHM I

2.1 Komnerenuus IIK-1
I1K-1: cmocoOHOCTRIO K aHAM3Yy MOCTABICHHOW 3a/aull UCCIEAOBAHHUN B 00JACTH (POTOHUKH U

Jlist opMupOBaHHS KOMIIETEHIIMH HEOOXOMMO OCYIIIECTBUTH PSJT 3TAMOB. DTarbl (HOPMUPOBAHUS
KOMITETEHITUH, TTPUMEHSIEMbIE ISl STOTO BUABI 3aHATHI U HCMOIb3yeMbI€ CPEJICTBA OICHUBAHUS IpEN-
CTaBJIEHBI B TAOIHIIE 3.
OPMHUPOBaHUsI KOMIIETEHIIMH U UCTIOJIb3YEMbIE CPEICTBA OIICHUBAHUS

Tabmuma 3 — Drarnsl

Cocrasn

3HaTh

YMmeTb

Biaanern

ConepxaHue 31a-
I10B

MEXaHHU3MBI TOTJIOIICHUS
CBETa W Mepenadu YHep-
T'HH; 3aKOHOMEPHOCTH Ha-
rpeBa M J1a3epHOro paspy-
IICHUS TOTJIOIIAIONINX Ma-
TCPUAJIOB; MCXAHU3MBI OIT-
THYECKOTO MPo0OOos Mpo-
3pavHBIX CPE/;

CTPOUTH MaTeMaTu4ecKue
1 pU3NIECKHUEe MOICIH
MIPOLIECCOB paclpocTpaHe-
HUS TA3€PHBIX ITYYKOB C
MOCJIEYIOIUM IPUMEHE-
HUEM ATHUX MOJEIe g
pa3pabOTKHU U UCCIIeIOBA-
HUI yCTPONCTB (POTOHUKHU;

COBpEMEHHBIMHU MOIX0/1a-
MU ¥ METOJIMKaM MOCTpOe-
HUSl MaTeMaTHYECKUX U
buznyecKux Mozaenei
MIPOLIECCOB pacIpocTpaHe-
HUS JIa3ePHBIX TTyYKOB C
MOCJIEAYIOIUM IPUMEHE-
HHUEMDTHUX MOJEIEH I
pa3pabOTKu U HCCIIEeI0BA-
HUI yCTPOUCTB (POTOHUKH;

Bunrwl 3ansatuit

* HHTepakTUBHBIE MTPAK-
TUYECKUE 3aHATUS;

* UHuTepaxkTuBHBIE 1a00-
paTOpHBIE 3aHATHS;

* lHTEepaKTUBHBIE JIEK-
1MH;

* IIpakTnueckue 3aHs-
THS;

* JlaGoparopubie pabo-
TBI;

o Jlexnuwm;

* CamocTosTenbHas pa-
ooTa;

* lIHTepaKTUBHBIE MPaK-
TUYECKHE 3aHATHS,
* HMuTepakTuBHbIE 1a00-

paTOpHBIE 3aHATHS;
* VHTepakTHBHBIE JIEK-
oy,

 IlpakTuueckue 3aHs-
TUS;

* Jlaboparopusie pabo-
THBI;

* Jlekumu;

* CamocTosiTenbHas pa-
0oTa;

* lHTepaKkTUBHBIE PAK-
THYECKHE 3aHATHS,

* HuTepaxkTuBHBIE J1a00-
paTopHbIE 3aHATHS;

» JlabGopatopHbie pabo-
THI;

* CamocrosTrenbHas pa-
0oTa;

Hcnons3yemslie
CpeICTBa OLICHUBA-
HUs

* Ortuer no nabopatop-
HOU pabore;
* JlomalHee 3aJaHuE;

* Oruer no 1aboparop-
HOM pabore;
» JlomaliHee 3a1aHue;

* Ortuer no nabopatop-
HOM pabore;
* JlomalmHee 3agaHue;
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* Onpoc Ha 3aHATHSIX;
* KoHcnekT caMonoaro-
TOBKU,

* Onpoc Ha 3aHATHUAX;
* KoHcnekt camonoaro-
TOBKU,

e 3aver;

¢ 3auer; * 3auer;
dopMynTMpoOBKa MOKa3aTeie U KPUTEPUEB OICHWBAHUS JAHHOW KOMIICTCHIIMU MPHBEICHA B Ta-
omute 4.
Tabmua 4 — [Tokazareau ¥ KpUTEPUH OIEHUBAHMSI KOMIIETEHIIMY Ha dTanax
CocTtasn 3HaTh VYMeTh Bnanets
OTin4yHO * OGnanmaer axTuye- * CTPOWTH MaTeMaTu4e- | * COBPEMEHHBIMHU ITOIXO-

(BBICOKUIT YPOBEHbD)

CKHMH U TCOPCTHYCCKH-
MM 3HAHHUSIMH O MEXaHU3-
Max ITOIJIOIIEHUS CBETA U
nepeauu SHEPTUH ;

* oOsamaeTr GaKTUUCCKHU-
MU ¥ TEOPETUYECKUMU
3HAHUSMH O 3aKOHOMEP-
HOCTSIX Harpema u ja3ep-
HOTO pa3pyIICHHS MOTJI0-
HIAFOIINX MATEPHAJIOB;

* oOsagaet GaKTUUCCKHU-
MH ¥ T€OPETUYCCKUMU
3HAHUAMHU O MEXaHU3Max
ONTHYECKOTO TIPO0Os
MIPO3PAYHBIX Cpef ;

ckue u pu3nYecKue Mo-
JIEJIN IIPOLIECCOB PacIpo-
CTPaHEHUS J1a3ePHBIX
IIy4YKOB C MOCJIETYIOIIUM
MPUMEHEHHUEM ITHX MO-
neneit Uit pa3paboTKu U
HCCIIEIOBAaHUM YCTPOUCTB
(OTOHHKY;

JaMH ¥ METOJTMKaMU T10-
CTPOEHUSI MaTeMaTH4e-
CKUX U (PU3UYECKUX MO-
JIeJIer POLECCOB pac-
IPOCTPaHEHUS JTa3EPHBIX
IIyYKOB C MTOCJIETYIOIIUM
MPUMEHEHHUEM ITHX MO-
neneit Uit pa3paboTKu U
HCCIIEIOBAHUIN YCTPOUCTB
(G OTOHHKY;

Xoporio (6a30BbIi

* 3HaeT NPUHLMIIBL,IPO-

¢ CTPOMTH MaTeMaTHYC-

¢ COBPEMEHHBIMH ITIOAXO-

CBETa U Nepeaavu dHep-
THUH;

¢ oOmamaer 0a30BHIMU
0oOIIMMH 3HAHUSIMU O 3a-
KOHOMEPHOCTSIX HarpeBa
1 JIA3epHOTO Pa3pyIICHUS
MOTJIONIAIONINX MaTepra-
JIOB;

HBIX ITYYKOB;

ypOBeHB) LIECCHL, OOIIME OHATHSA O | CKHE U qmanecxne MO- JaMy U METOJUKAMHU I10-
MEXaHU3Max IOITIOIIEHUS | [IEIU IPOLIECCOB paCIpPOo- | CTPOCHUS MareMaTu4e-
CBETa U Iepeaavn dHEP- CTpaHEHHU JIa3EPHBIX CKUX U (PH3UIECKUX MO-
TUH, MYYKOB C MOCJEAYIOIMM | JeJiel MPOoILEeCCOoB pac-
* 3HAET NPUHIUILLIPO- | NPUMEHEHUEM DTUX MO- IIPOCTPAHEHU JIa3EPHBIX
1IECChI, O0LIME NOHATHSA O | JEIIEH 11 UCCIIe0Ba- ITY4YKOB;
3aKOHOMEPHOCTSIX Harpe- | HHI;
Ba U JJa3epHOTO pas3pyle-
HUSA MOTJIOMIAOIUX Ma-
TEPUAJIOB;
* 3HAET MPUHIIUIIBLIIPO-
LIECCHI, OOIIHE TTOHSATHS O
MEXaHM3MaX OITUYECKO-
ro npo0os Npo3payHbIX
cpexn;
VnosnerBoputenbH | © OOmamaet 6a30BBIMHU * CTPOUTH MaTreMaTruye- * METOAMKAaMHU II0CTpPOe-
0 (IOporoBbIi OOIIMMH 3HAHUSIMU O ME- | CKHE MOJICJIH MPOIECCOB | HHUS MAaTEMAaTHYECKUX U
ypOBeHB) XaHHU3Max IMOIJIOIIECHHUS pacrpoCTpaHCHUs 1a3ep- (I)I/ISI/I‘-IGCKI/IX MoJenen

MPOIIECCOB pacIpocTpa-
HEHUS JIa3€PHBIX MTYYKOB;
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Tabmuna 5 — Dramsl

2.2 Komnerennus IK-2

[1K-2: TOTOBHOCTBIO K MaTeMaTHYECKOMY MOCIUPOBAHUIO TIPOIIECCOB U OOBEKTOB (DOTOHHUKHU H
ONTOMH(POPMATUKH, UX HCCIEIOBAHUIO HA 0a3¢ CTaHJAPTHBIX AKETOB aBTOMATH3UPOBAHHOTO MTPOSKTUPO-
BaHUS U CAMOCTOSITEIHHO Pa3pabOTaHHBIX MIPOrPAMMHBIX TPOAYKTOB.

Juist opMupoBaHHST KOMIIETEHIIMK HEOOXOMMO OCYIIECTBUTH PsJ] ATAMOB. DTarbl (HOPMUPOBAHUS
KOMITETEHI[MH, IPUMEHSEMbIE ISl 3TOTO BUABI 3aHATHI U HCMOJIb3yeMbl€ CPEJICTBA OLCHUBAHUS IpeN-
CTaBJICHBI B Ta0nHIIE 5.
OPMHUPOBaHUSI KOMIIETEHIIMH U UCIIOJIb3YEMbIE CPEAICTBA OLICHUBAHUS

CocTasn

3HaTh

VYMeTh

Bnanerts

CopepxaHnue 3Ta-
OB

MeTobl 00paboTKU U aHa-
nu3a uHpopmaIuu B ypaB-
HCHHUAX C YHaCTHBIMHA
MIPOU3BOJIHBIMU TTPUMEHHU-
TEJIBHO K IpolieccaM pac-
MIPOCTPAHCHHMSI JIA3EPHBIX
Hy‘lKOB; 3HATh ME€TOAbI Ma-
TEMAaTUYECKOI0 aHaIn3a
MOCTaBIICHHOH 3a7a4 HC-
CJIeIOBaHUH B MpoIleccax
pacrpoCcTpaHeHHus Jia3ep-
HBIX ITyYKOB

MOJEIUPOBATh PEAIbHBIE
MIPOLIECCHI PACIIPOCTPAHE-
HUSI JIA3€PHBIX ITyYKOB KaK
KpaeBbl€ 3a/1a4M JUJIsl ypaB-
HEHUI B YACTHBIX IIPOU3-
BOJHBIX; YMETh IHCATh Ma-
KpPOCBHI 111 CaMOCTOSITEINb-
HO pa3paboTaHHBIX MPO-
rPaMMHBIX ITPOJTYKTOB

METOJJaMH PEILIEHUs ypaB-
HEHUU B YAaCTHBIX MIPOU3-
BOJIHBIX JJIs1 TEOPETHYE-
CKHX U IPAKTUYECKHX 32a-
Jlau C UCIIOJIb30BaHUEM
UH(GOPMAITMOHHBIX,
KOMITbIOTEPHBIX TEXHOJIO-
TUil; BJIaJ€Th CTAH1aPTHBI-
MU [IaK€TaMH aBTOMaTH3H-
POBaHHOT'O MPOEKTUPOBA-
HUS.

Buner 3angaTuit

* lHTepakTHBHBIE MPAK-
TUYECKHE 3aHATHS,

* HurepakTuBHBIE 1a00-
paTopHbIE 3aHSITHUSA;

* lHrepakTUBHBIC JIEK-
LHH;

* [lpaktuueckue 3aHs-
THS;

» JlabGopaTtopHsie pabo-
THI;

e Jlexnum;

* CamocrosTenbHas pa-
ooTa;

* VHTepakTHBHBIE ITpaK-
TUYECKHE 3aHATHS;

* lHTepaKkTuBHBIE 1a00-
paTopHbIC 3aHATHUS;

* lHTrepakTUBHBIC JIEK-
LMK,

* IlpakTHueckue 3aHs-
THS;

» JlabGopaTtopHbie pabo-
TBI;

o Jlexnnu;

» CamocrosiTenpHas pa-
oora;

* lHTepaKkTUBHBIE NTPAK-
TUYECKHE 3aHATHS,

* HurepakTuBHBIE 1a00-
paTopHbIE 3aHATHS;
 JlaGoparopHsie pabo-
THI;

* CamocrosrenbHas pa-
ooTa;

Hcnonb3yembie
CpeICTBa OLICHUBA-
HUS

* Ortuet o naboparop-
HOM paborTe;

* Omnpoc Ha 3aHATHUSX;

* KoHcnekT camororo-
TOBKH,

* Oruer o 1aboparop-
HO¥ paboTe;
* Ormnpoc Ha 3aHATHSIX;

* KoHncnekt camonoaro-
TOBKHU;

* Ortuet o nmabopatop-
HOM pabore;
e 3auer;

e 3auer; * 3ayer;
dopMyTMpoBKa MOKa3aTeJie U KPUTEPUEB OIEHWBAHUS JAHHOW KOMIICTCHIIMU MPUBEICHA B Ta-
omure 6.
Tabmuma 6 — [Tokazarenan M KpUTEPUH OIEHUBAHMSI KOMIIETEHIIMU Ha dTamax
CocTasn 3HaTh YmMmeTs Bnanets
Ot1imn4aHO * 3HAThb METOJbI MaTEMa- | * YMETb MOJAEIUPOBAThH * CBOOOJHO M TBOPYECKHU

(BBICOKHI YPOBEHB)

TUYECKOTO MOJCTHPOBA-
HUs1, 00paOOTKM U aHAIH-
3a nH(OpMaIUU B ypaB-
HEHMSAX C YaCTHBIMU
MIPOM3BOTHBIMH TIPH OTIH-
CaHHMHM MPOIIECCOB pac-

pa3IMYHbIE MPOLIECCHI
pacrpocTpaHeHus Jas3ep-
HBIX ITyYKOB KaK KPaeBbI€
3aa4u 1l YpaBHEHHM B
YaCTHBIX TPOU3BOJHBIX;

* yMETb UCATh MAKPO-

peliars ypaBHEHUS B
YaCTHBIX ITPOU3BOJHBIX
JUISl TEOPETUYECKUX U
NPAKTHYECKUX 3a/]au C
HMIMPOKUM HCIOIb30BAHU-
€M CTaHJIapTHBIX U IpO-

CornacoBaHa Ha noprtane Ne 17147

19



MIPOCTPAHECHHUS JIA3EPHBIX
MTY4KOB;

* 3HATh METONBI MaTeMa-
THYECKOT0 aHaJIN3a I0-
CTaBJICHHOM 3a71a41 HC-
CJIeTOBaHMI MIPH OIHUCa-
HUU TIPOIIECCOB PACIIPO-
CTPaHEHUs Ja3ePHBIX
IIYYKOB;

CBI ¥ OCYIICCTBIISTH B3a-
UMOCBSI3b (DaiioB JIst
CaMOCTOSITENILHO pa3pa-
OOTaHHBIX MPOTPAMMHBIX

MPOAYKTOB;

JIBUHYTBIX KOMITBIOTEP-
HBIX T€XHOJIOTHI;

* CcBOOOJIHO M YBEPEHHO
BJIAJICTh CTAHAAPTHBIMU U
MPOJABUHYTBHIMU IPO-
rPAMMHBIMH MaKeTaMu
ABTOMAaTU3HPOBAHHOTO
MIPOEKTUPOBAHMS;

Xoporio (6a30BbIi

* 3HATh METOJBI 00pa-

®* YMCTb MOACINPOBATH

¢ BJIaJCTh METOAAMH PEC-

YaCTHBIMHU HpOI/I3BOIIHBI-
MH;

¢ 3HaATb MECTOIbI MaTCMa-
THYECKOr0 aHaJIN3a Io-
CTaBJIEHHOM 3aJa4H YC-
CJIEJOBAaHUI IPU OIHCA-
HUH TIPOIIECCOB PACIIPO-
CTpaHeHI/ISI .Ha36pHBIX
MTY4YKOB;

IIY4YKOB, IPEJACTABICHHbIE
KaK KpaeBble 3aJauu JUIst
YpPaBHEHUH B YaCTHBIX
IIPOU3BOJIHBIX;

YPOBEHB) 00TKM 1 aHanmu3a HH(OP- | TUIOBBIE MPOLECCH pac- | LICHUS YPaBHEHUH B
Malluy B YPaBHEHUSX C HNPOCTPAHEHMS Ja3epHBIX | YACTHBIX HPOM3BOJHBIX
YaCTHBIMU MPOU3BO/IHBI- | IYYKOB KaK KpPaeBbI€ 3a- | JUISI TEOPETUYECKUX U
MU NIPH OIMCAHUU MPO- JlauM JUis ypaBHEHUH B NPaKTUYECKHX 3a/1a4 C
IIECCOB PACMIPOCTPAHEHHSI | YACTHBIX POU3BOJHBIX; | HCIOJIH30BAHUEM CTaH-
Ja3epHBIX ITYYKOB; * YMETb IIUCATh MaKpO- | JAPTHBIX KOMIIBIOTEPHBIX
¢ 3HATb MCTOIbI MaTCMa- CBI JIJIs1 CAMOCTOATEIIFHO TGXHOJIOFPIﬁ;
THUYECKOr0 aHaJIu3a I1o- pa3paboTaHHbIX IPO- * YBEPCHHO BIIa/IETh
CTaBJICHHOH 3a/1a4M HC- rpPaMMHBIX TIPOJYKTOB; CTaHJAPTHBHIMU MTaKeTaMH
CJIeZIOBAaHUM MpU onuca- aBTOMATH3UPOBAHHOTO
HUU MPOIIECCOB paclpo- NPOEKTHPOBAHUS ;
CTpaHEHMs Ja3epHBIX
MyYKOB;

VYI0BIETBOPUTENBH | ® 3HATh METO/bI 00pa- * YMETb MOJEIUPOBAaTh | * M0 HAOIIOAEHUEM

0 (IIOpOTroBBIH 00TKM 1 aHanmu3a HH(QOP- | peanbHbIe MPOIECCHl pac- | BIaJeTh METOAAMH pelle-

YPOBEHb) Malluy B YPaBHEHUSX C IPOCTPAHEHMs Ja3€pHBIX | HUS ypaBHEHUH B 4acT-

HBIX MPOU3BOAHBIX IS
MPAKTUYECKUX 3a/a4 C
HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TEXHOJIO-
TH;

* BJAJETh CTAH/IAPTHBI-
MM ITaKE€TaMH aBTOMAaTH-
3UPOBAHHOIO MPOEKTUPO-
BaHUS;

IIOJIA.

3 TunoBble KOHTPOJILHBIC 3a1aHUS

Jis peanuzanuy BhILIENEPEUUCICHHBIX 3a/1a4 00y4eHHS! UCIOJIb3YIOTCSI TUIIOBbIE KOHTPOJIbHBIE
3aJJaHUs WIM UHBIE MaTepHajbl, HEOOXOIUMBbIE /ISl OLEHKU 3HAHWM, yMEHU, HAaBBIKOB U (WJIM) OIBITA JIe-
ATEIbHOCTH, XapaKTEPU3YIOIIUX ATanbl (OpMHUPOBaHMS KOMIIETEHIMH B MpoOliecce OCBOEHHUs 00pa3oBa-
TEJIBbHOM IPOrpaMMBl, B CIEAYIOLIEM COCTABE.

3.1 Bonpochbl HA cAMONIOATOTOBKY

— Bpemennas u mpocTpaHCTBeHHasi [ucriepcuu PacnpocTpaHeHne CBETOBOTO UMIYJbCA B JIUC-
neprupytouieil cpene. Paccessnue cBeta HaBenennas aHM30TPOIUS: ANIEKTPO- U MarHUTOONITUYECKUE (-
(1)GKTI>I OTpa)KeHI/IC CBC€Ta OT MOBCPXHOCTU MCETAJLJIA. ypaBHeHI/ISI IJId aMIINIUTyA CBA3aHHBIX BOJIH. Cka-
JISIpHBIE YKOPOYEHHbIe ypaBHeHUs [Ipubmimkenus 3a1aHHON HHTEHCUBHOCTU | 3a7aHHoro noiyis Camodo-
KYCHPOBKa CBETA. dusngeckue MPUHIHUIIBI JTA3C€PHOI'0 TCPMOAACPHOIO0 CUHTE3a. CBCpXCI/IJIBHBIe CBCTOBBIC

3.2 Tembl JOMALIHHUX 3aJaHUMH

— VYpaBHenuss MakcBeria. Bexkrop nomsipuzannu. OCHOBHOE MarepuanbHOe ypaBHeHue. Hemm-
HEiHas mossipu3alysi B BOJTHOBOM ypaBHEHHMH. ONTHYECKas aHU30TPONHS M OCHOBHBIE I(PQPEKTHI KpuU-
ctajioonTuku. CTpyKTypa CBETOBOI BOJIHBI B aHM30TPOIIHOM KpHcCTajlie. MIHTerpansl ABM>KEHUS JUIs Te-
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Hepalnuyu BTOPOW rapMoHukH. [IpubnrkeHus 3aJaHHOW WHTEHCHBHOCTH M 3aJaHHOTO mous ['eHeparus
cymMmapHO# dacToThl. [loBbieHne yacToThl BBepX (aHkoHBepcHs). [lapamerpuueckoe ycmienne. CBepx-
CUJIbHBIE CBETOBBIE MOJIL. CUMMETPUS KPUCTAJUIOB.

3.3 Tembl oIPOCOB HA 3aHATHAX
— VYpaBaenus MakcBemia. Bekrop nomsipusanuu. OcHOBHOE MaTepuaibHOE ypaBHeHHe. Pacmpo-
CTpPAaHEHHE CBETOBOI'O MMITyJIbca B aucneprupyrouieit cpeae. @opmyiel Openens. [[BoitHoe myuenpenom-
JIEHUE CBETA Ha IPaHMIIE C AaHU30TPOIHOM cpeoil. IHTerpabl ABMKEHUS U1 TeHEPALMY BTOPOM rapMo-
Huku. ['enepanus cymmapHoi yactotsl. [lapamerpuueckoe ycunenue. Ilapamerpuueckas renepanus. Or-
TUYECKUH HarpeB norouatoniei cpenpl. KBagparnyHo- u KyOM4HO HETMHEHHBIE KPUCTAILIIBL.

3.4 Tembl 1200paTOPHBIX PadoT
— MopenupoBaHue pacripoCTpaHEHHUS! CBETOBBIX ITYUYKOB B HEJIMHEHWHBIX Cpefax
— DdPeKTUBHOCTH TeHEepaIlliy BTOPOH TAPMOHUKH OTPAaHUYCHHBIMU ITyYKaMH CBETa
— MognenupoBaHue napaMeTpUUECKON Te€HEpauuyd CBETA B CPelax C KBAAPATHYHOW HEIMHEUHO-
CTBIO
— MopenupoBaHue pacripoCTPaHEHHUS! CBETOBBIX MTYYKOB B ONTHYECKH HEOIHOPOIHBIX Cpeaax

3.5 3auér
— VYpaBHenusi MakcBemia. Bektop nonsipuzanuu. OCHOBHOE MaTepuasibHOEe ypaBHeHue. Henm-
HelHas MoJspU3alis B BOJTHOBOM ypaBHeHHH. OTpaskeHUE U IMPEIOMIIEHHE CBETa Ha TpaHMIIEe pasjierna
cpen. @opmyner Openens. Dpdexr bprocrepa. DpdexTrBHBIE HEMTUHEHHBIE KOXPPUITUSHTHI, BOJIHOBAS
pacctpoiika. IHTerpanbl IBUKEHUsI 1711 TeHEepali BTOPOi rapMOHUKHU. ['eHepaiusi CyMMapHO# 4acTOTHI.
[Tapamerpuueckoe ycunenue. [lapamerpudeckas reHepanus. Ousndeckue MPUHIUIBI JTA3€PHOTO TEPMO-
AJIEPHOTO CUHTE3A.

4 MeToanuecKkue MaTepuabl
Jns obGecnieuenus mpoiiecca OOy4eHHsI U pelIeHus 3a1a4 O0ydeHHs] UCTIOIb3YIOTCS CIEIYIOIINe
MaTepHaIbl:
— METOJMYECKHe MaTepuabl, ONpeIesIoNIie MPoLeaypbl OLICHUBAHUS 3HAaHUH, YMEHUI, HaBbI-
KOB M (WJIM) OTBbITA JEeSITENbHOCTH, XapaKTePU3YIOIIUX 3TaIbl (OP-MUPOBAHMS KOMIIETSHIIUN, COTJIACHO 1.
12 paboueit mporpaMmel.

4.1. OcHoBHasl U TEpPaTypa
1. Ontuka : YyeOnoe nocodbue st By3oB / I'. C. Jlanncoepr. - M. : @usmaraut, 2006. - 848 c.
(maymune B 6ubmmoteke TYCYP - 30 3k3.)

4.2. JlonosHuTEIbHAS JIUTEpPaTypa
1. BsaumopneiicTBHE ONTHYECKOrO M3TydeHHs ¢ BemecTBoM: yueoHoe nmocobue / I1. I1. Teiixo. -
Tomck: TYCVYP, 2007. - 151 c. (Hanuuue B 6ubaunoreke TYCVYP - 89 5k3.)
2. SpuB A., IOx II. OnTrueckue BONHBI B KpucTamiax. - M.: Mup, 1987. — 616 c. (Hanuuue B
oubmmorexke TYCVYP - 5 3x3.)
3. Ilen U.P. Ilpunuumnsl HenuHeiHOU ontuku. — M.: Hayka, 1989. — 557 c. (Hanuuue B 6ubmamo-
teke TYCVYP - 4 3x3.)

4.3. O0s13aTesibHbIE Y4eOHO-MeTOoAUuYeCKHe NM0Co0us

1. BsaumopelcTBHE ONTUYECKOTO U3JIYYSHUS C BEIIECTBOM: METOINUYECKUE YKa3aHUsl K MPAKTH -
YECKHUM 3aHATUAM IS cTyneHToB HanpasiieHus 200700 — "doronuka u ontonHdopmaruka" / [llepouna
B. B., llammapos C. M. - 2014. 16 c. [Dnexkrponusiii pecypc] - Pexum nocrymna:
https://edu.tusur.ru/publications/4088, cBOOOTHBIA.

2. PacnpocTpaHeHue Ja3epHbIX MY4YKOB: MeToauueckue yKa3zaHus [0 CaMOCTOSITEIbHOM
padore / Teitiko II. II. - 2012. 17 c¢. [OnekrpoHHbIi pecypc] - Pexwm npocryna:
https://edu.tusur.ru/publications/2290, cBOOOAHBIIA.

3. MonenupoBanue pacpOCTPaHEHUS CBETOBBIX ITyYKOB B HEIMHEHHBIX cpefax: MeTtoanyeckue
yKazaHus K jabopatopasiM padotam / [eiiko I1. I1. - 2012. 11 c. [DnexTpoHHBI pecypc] - Pexxum mocty-
na: https://edu.tusur.ru/publications/1352, cBOOOHBIA.

4. MopnenupoBaHue NnapaMeTpUUYeCcKOl reHepaly CBeTa B Cpefax ¢ KBaJIpaTUYHON HEJIMHEWHO-
CThIO : Meronuueckue yka3aHus K j1aboparopHbiM padotam / T'eiiko I1. I1. - 2012. 14 c¢. [DnexkTpoHHBIHA

CornacosaHa Ha noprane Ne 17147 21



pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/1351, cBoO0OHBIA.

5. DddexTuBHOCTH reHepaIuy BTOPO TapMOHUKH OTPAaHUYECHHBIMH MTyYKaMH cBeTa: MeToaude-
CKHe yKa3aHus K JiabopaTopHbiM padoram / ['eiiko I1. I1. - 2012. 19 c. [DnexTponHbIii pecypc] - Pexum
noctyma: https://edu.tusur.ru/publications/1349, cBoGO1HBI.

4.4. Pecypcsol cetu UnTepHeT

4.4. ba3bl JaHHBIX, THPOPMAIIMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI
1. OOpa3oBarenbHBIN IOPTAJ YHUBEPCUTETA, OMOIMOTEKAa YHUBEPCUTETA
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