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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 nazepusix myukos» (b1.B.JIB.10.2) otHocutes k 610ky 1 (Bapu-
aTUBHAs 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
YMEHMH 1 HaBBIKOB HAY4YHO-HCCIIE0BATEIbCKON AESITEIbHOCTH.

[Tocnenyromumu TUCUUIUIMHAMM sIBIsitOTCs: KorepenTHas ontuka u ronorpadus.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— IIK-1 criocoOHOCTBIO CTPOUTH MpOocTeNlINe (PU3NUECKHE U MaTEMaTHUYECKHE MOJIEIH MpHOo-
POB, CX€M, YCTPONCTB M YCTAHOBOK 3JIEKTPOHUKHM U HAHORJIEKTPOHUKH Pa3IMYHOr0 (hYHKIIMOHAJIHHOTO
HA3HA4YEHUs, a TAK)KE MCIOJIb30BaTh CTAHAAPTHHIE POrPAMMHBIE CPEACTBA UX KOMIIBIOTEPHOTO MOJIEIIHN -
pOBaHUs;

— TIK-2 cnocoOHOCTBIO apryMEHTHUPOBAHHO BBIOMpATh U PEATU30BBIBATh HA MPAKTUKE dPPek-
TUBHYIO METOJIMKY 3KCIIEPUMEHTAILHOTO UCCIIEIOBAaHUS [TAPAMETPOB U XapaKTEPUCTUK MPUOOPOB, CXEM,
YCTPOUCTB M YCTAHOBOK AJIEKTPOHUKH U HAHORJIEKTPOHUKH PA3IMYHOTO (DYHKIIMOHAIBHOTO Ha3HAYEHUS;

B pe3ynbraTe u3ydeHust JUCHUIUIMHBI CTYEHT JOKEH:

— 3HATh MEXaHU3MBbI [IOIVIOIIECHUS CBETa U NIEpeJaul SHEPruy; 3aKOHOMEPHOCTH Harpesa u Jja-
3€pHOT0 pa3pyllieHHs MOIOMAOIINX MaTepPHaIOB; MEXaHU3Mbl OINTHUYECKOTr0 MPoOOos MPO3payHbIX 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 MOo-
CTaBJICHHOM 3aJ1auMl UCCIIeI0OBaHMM B Mpolieccax paclpoCTPaHEHHs JIa3ePHBIX ITYYKOB;

—  YMeTb CTPOUTh MaTeMaTH4yecKkue U (pu3nIecKre MOJIENIN MPOLIECCOB PAaCIPOCTPAHEHHUS J1a3ep-
HBIX TIYYKOB C MOCTEAYIOIIMM TPUMEHEHUEM dTUX MOJEINICH sl pa3pabOTKU U MCCIICIOBAaHUN YCTPOUCTB
(OTOHUKH; MOJIENIUPOBATh peajbHbIE MPOIECCH PAacIPOCTPAHEHUS Ja3epHBIX MMyYKOB KaK KpaeBble 3a/1a-
YH Ul YpaBHEHUH B YaCTHBIX NMPOU3BOJHBIX; YMETh MHCATh MAKPOCHI I CAMOCTOSITENILHO pa3padoTaH -
HBIX IIPOTPaMMHBIX IIPOIYKTOB;

— BJaJeTh COBPEMEHHBIMH NOJIXOJaMH U METOJIMKaM IOCTPOEHHUSI MaTeMaTUYeCKUX U pu3nde-
CKHX MOJEJIEH IIPOLECCOB PACIPOCTPAHEHUS JIA3EPHBIX ITyYKOB C MOCIECAYIOIINM 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(OPMAaIMOHHBIX,
KOMITBIOTEPHBIX TEXHOJIOTUM; BJIAJETh CTAaHAAPTHBIMU MAKETAMHM aBTOMAaTU3MPOBAHHOI'O INPOEKTHpOBA-

HUSL.
4. O0beM JMCHUIIMHBI M BU/bI y4eOHOH padoThl
OO0wast TpyI0EMKOCTb JUCLUIUINHBI 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

AyrmutopHsble 3aHATHS (BCETO) 36 36
Jlexknuu 12 12
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[IpakTuyeckue 3aHATUS 16 16
JlaboparopHbie pabOTHI 8 8

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
= = 8 &
= = < a,
»:( < <
= » e S
e = ) g T 16
5 =t s = i OPMBI KOHTPOJIS
: C 3 3 :
) = 5 [ &
~ S s o)
E o =
> o) Q
g k= S
= s
s O
[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
He npenycmorpeno PYII

7. JlabopaTtopHbie padoThl

HaunmenoBanue naboparopHbIx padoT npuBeaeHo B Tadbaune 7.1.
Tabmuna 7. 1 — HamMmeHoBaH#e J1a0OpaTOPHBIX padoT

8 =
= a4 =
2 s 5
Z 25
O
HasBanus pasnenos HanmeHnoBanue 1ab0paTopHBIX padoT 3 &5
S 2 &
58 a2
a S g
= o
7 cemecTp
5 HenuneliHo-onTHYECKOE MonenupoBaHue pacipOCTPaHEHHUs CBeE- 2 [K-1, TIK-
pacpoCTpaHEHUE JIa3EPHBIX IIYYKOB B | TOBBIX ITyYKOB B HEJIMHEMHBIX Cpelax 2
KpHUCT X
pucTaIa Hroro
6 I'eneparus BTOpOI ONITHYECKON D¢ hekTUBHOCTH TeHepaIiy BTOPO rap- 2 IK-1
TapMOHMKH B KpHCTAJLIaX MOHMKHM OTPAaHUYCHHBIMU ITyYKaMU CBETA
Hroro 2
7 Jlpyrue HEIMHEUHO-ONITUYECKUE MopenupoBaHue napaMeTpUIeCKOM TreHe- 2 [1K-2
SBJICHUS B KPHCTAJLIaxX paluu cBeTa B cpesiax ¢ KBaJpaTUIHON
HEJIMHENHOCTBIO
Hroro
9 B3aumojeiicTBHE CBEPXKOPOTKUX MonenupoBaHue paclIpOCTPaHEHHUs CBeE- 2 [K-2
HMITYJIbCOB C BELIECTBOM TOBBIX ITyYKOB B OIITHYECKH HEOHOPOI-
HBIX cpefax
Hroro 2
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Hroro 3a CEMCECTP

8. [IpakTHyeckue 3aHATHS (CEMUHAPHI)
HaumeHoBaHMe MpaKTUYECKUX 3aHATUHN (CEMUHApOB) MpuBeeHO B Tabnuie 8.1.
Tabmuia 8. 1 — HaumeHoBaHME MPAKTUYECKHUX 3aHATHH (CEMUHApPOB)

HazBanus pasaciion

HanmMeHoBaHUE MPaKTUYECKUX 3aHATHH
(cemuHapoB)

TpynoeMKocTsb,

dopmupyembie

KOMIIETCHIIN

7 cemecTp

1 ®usnueckre OCHOBBI
pacrpoCTpaHEeHHs JIa3EPHBIX MYYKOB B
BEILECTBE

YpaBHenus Makcpeiuia. Bekrop nosnsipu-
3auuu. OCHOBHOE MaTepHallbHOE YpaBHe-
Hue. Henuneltnas nonspusanus B BOJIHO-
BOM ypaBHEHUH. Mozen HEITMHENHOMIIO-
nspusanuu. BpemenHnas u npo-
CTpaHCTBEHHAs AUCIIEPCUH

[\

Hroro

IIK-1,

2 PacnpocTpaHeHHe Ja3epHBIX ITyYKOB
B JIMHEWHOUN U30TPOIHOM Cpeie

DnexTpoHHas Teopust nucnepcun Jlopen-
1a. Jlucnepcus u noroneHue CBeTa B
JINHETHOM M30TpOnHOM cpene. Pacmpo-
CTpaHEHHUE CBETOBOTO UMITYJIbCA B IUC-
neprupyromen cpene. Paccesnue csera

HUroro

[IK-1

3 PacnpocTpaHeHue J1a3epHbIX TyYKOB
B AQHHU30TPOIHOM cpenie

OnTHyeckasi aHU30TPOMUS M OCHOBHbBIE
s dexTs! KpuctaoonTuku. CTpyKkTypa
CBETOBOH BOJIHBI B aHU30TPOITHOM KpPH-
cTaye. DIUIMIICOU] ToKa3aTesnen mpe-
nomienus. ®opmyiel penens

Htoro

IIK-1

5 HenuHenHo-0OIITUYECKOE
pacupocTpaHEHHUE JTa3€pPHBIX ITYYKOB B
KpHCTasu1ax

D¢ dexTuBHBIE HETMHEWHBIE KOAPPHUIIN-
€HTBI, BOJTHOBAsI pacCTPOMKA. YPaBHEHUS
JUISL aMILTUTY]] CBS3aHHBIX BOJH. CKansp-
HBIE YKOPOUYCHHBIC yPaBHEHHS

WuTerpansl ABWKSHUS IJ1s1 TEHEPaAIH
BTOpPO TAPMOHUKHU. AHAJTUTUIECKUE pe-
IICHUS] CHCTEMBI YKOPOUYCHHBIX YpaBHE-
Huil. O dexkTuBHOCTH TPEeoOpa3oBaHUs
BO BTOPYIO TAPMOHHUKY.

Onrtudeckuil HarpeB MOIJIONIAIOIIEH cpe-
Al IMITynbCHBIN HarpeB MOBEPXHOCTHU-
MeTaJlla JIa3€pPHBIM U3JTy4YEHUEM

Htoro

[1K-2

6 I'eneparus BTOpOI ONTHYECKON
TapMOHUKH B KPUCTAJLIAX

['enepanust pa3HOCTHOM YaCTOTHI B TEPA-
reproBbIi AuamnaszoH. [lapamerpruueckoe-
ycunenue. [lapamerpuyeckas reneparius

Hroro

[1K-2

9 B3aumojieiicTBHE CBEPXKOPOTKUX

CBerCI/IJH)HI)Ie cBeToBhIe nosi. HoBbie

[K-2
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HMITYJIbCOB C BCUICCTBOM

TEXHOJIOTHH Oasupyroluecs Ha GpemMroce-
KYH/THBIX UMITYJIbCaX.

Htoro

Hroro 3a cemectp

16

9. CamocrosiTesqibHasi paboTa
Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMIIETEHITMH TPECTaBICHbI B

tabmure 9.1.
Tabmuma 9.1 - Buasl caMoCTOSTENHHOM PaOdO0ThI, TPYIOEMKOCTh B (POPMUPYEMBIE KOMITETSHIIUH
3 =
3 > 5
) < O =
Bunel camocTosTeInHON )
HasBanus paznenos z = ®opMbI KOHTPOJIS
paboThI 2 g 2
X g8 =
a B
= S
7 cemecTp
1 ®dusznyeckue OCHOBBI [ToaroroBka k mpakTuue- 2 TIK-1, JlomarliiHee 3a1aHue,
pacupocTpaHeHUs CKWM 3aHSITHSIM, CEMHUHA- [1K-2 Onpoc Ha 3aHATHAX
Ja3epHBIX MTYYKOB B pam
B TB
CIecTBe [IpopaboTka TeKIHOHHOTO 2
Marepuaia
Hroro 4
2 PacnpoctpaneHue [ToaroroBka k mpakTuue- IIK-1 KoncnekTt camonoaroron-
Ja3epPHBIX MTYYKOB B CKHM 3aHATUSAM, CEMHHA- ku, Onpoc Ha 3aHIATHIX
JMHEUHOUW U30TPOIMHOMN pam
cpeae [TpopaboTka TeKIHOHHOTO 2
Marepuaia
HUtoro 4
3 PacnpoctpaneHue [ToaroroBka kK mpakTuue- IIK-1, KoncnekTt camonoaroron-
Ja3€pPHBIX MTYYKOB B CKHM 3aHSTHSAM, CEMHHA- [K-2 ku, Onpoc Ha 3aHITHIX
AQHU30TPOIHOMU cpenie pam
[TpopaboTka JIEKITMOHHOTO 2
Marepuaia
Utoro 4
4 PacnipocTpaHeHue [TpopaboTka JIEKIIMOHHOTO [TK-2 Koncnekr camonoaroros-
Ja3€pHBIX MMyYKOB Ha Marepuaa ku, Onpoc Ha 3aHIATHIX
rpaHuLE pa3ziena cpes Hroro 7
5 Henunelino-ontuueckoe | Iloaroroska k mpakruye- 2 |IIK-2, KoHcnekt camonoaroros-
pacnpocTpaHeHue CKHUM 3aHSATUSIM, CEMHHA- IIK-1 ku, Onpoc Ha 3aHATHSIX,
JIa3€pHBIX ITyYKOB B pam Otuer no 1aboparopHOH
KpucTajmax [ToaroroBka k mpakThye- 2 pabore

CKUM 3aHSTHSM, CEMHHA-
pam

[ToaroroBka k mpakTuue-
CKHM 3aHSTHSIM, CEMHHAa-
pam

[IpopaboTka ITeKIIHOHHOTO
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Marepuaia

OdopmieHre 0TYETOB TI0 2

J1abopaToOpHBIM paboTam

Hroro
6 I'enepanus BTOpON IToaroroBka K mpaxkTuye- 2 |IIK-2, KoHcnekt camonoaroros-
ONTUYECKOW TAPMOHUKH B | CKUM 3aHSTHUSIM, CEMUHA- TIK-1 ku, Onpoc Ha 3aHATHSIX,
KpHUCTaiax pam Otuer no 1aboparopHOU

T

[TpopaboTka JIEKITMOHHOTO 2 pabore

Marepuaia

OdopmiieHre 0TIETOB TI0 2

naboparopHbIM paboTam

Hroro
7 Ilpyrue HeIuHEWHO- [TpopaboTka JIEKIMOHHOTO [1K-2 Koncnekr camonoaroron-
ONTUYECKHUE SIBJICHUS B Marepuaa ku, Onpoc Ha 3aHATHUX,
KPHCT: X TYET I TOPHOM

puctaiia OdopmiteHre 0TIETOB TIO 2 0 5 €T 110 1abopaTopHo

JabopaToOpHBIM paboTam pabote

Hroro 4
8 TermoBoe nelicTBue [TpopaboTka JIEKITMOHHOTO IK-1, Koncnekr camonoaroron-
JA3epHOTO U3JIYyUEHUs Ha |Marepuaia [K-2 ku, Onpoc Ha 3aHIATHIX
BEIIECTBO Wroro 1
9 BzaumoneiicTBue [ToaroroBka k mpakTuue- 1 [K-2, Koncnexr camonoaroros-
CBEPXKOPOTKHUX CKHM 3aHATHSAM, CEMHHA- [IK-1 kH, Onpoc Ha 3aHATHUX,
UMIYJIbCOB C BEIIECTBOM | paM Otuer 1o 1aboparopHOH

[TpopaboTka JIEKIIMOHHOTO 0 pabore

Marepuaia

OdopmieHre 0TYETOB 0 2

nabopaTopHBIM paboTam

Utoro 3
Hroro 3a cemectp 36
Hroro 36

10. KypcoBasi padota (mpoekT)
He mpenycmorpeno PVYII

11. PeiiTuHroBasi cucTemMa JJisi OEHKH yYCIIeBAEMOCTH CTY/ICHTOB

11.1. banabHbIe OLIEHKH /Il 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

o . MakcuMaJIbHBIN
o MaxkcuMalILHBIN MaxkcuMalTLHBIN
DJIeMeHTHI y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamn 3a nepuon
NEeATEIILHOCTH Mexny 2KT u Ha ceMecTp
Hayana cemectpa | mexay KT u 2KT
KOHEI] ceMecTpa
7 cemecTp
JoMarraee 3aganue 10 10 10 30
Koncnexkr caMmomnoaroros- 12
KA
Omnpoc Ha 3aHATHIX 12 14 14 40
10
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OtyeT no nabopaTopHOM 6 6 6 18
pabore

Hrtoro makcumyM 3a nepu- 32 34 34 100
on

Hapacraromum ntorom 32 66 100 100

11.2. Ilepecyer 0a/1710B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OanoB B OLIGHKH 32 KOHTPOJIbHBIE TOUKH MIPEJICTaBiIeH B Tabmuie 11.2.
Tabmuma 11. 2 — [TepecueT 6aJI7I0B B OIIEHKH 32 KOHTPOJIbHBIE TOUKH

Bamibl Ha 1aTy KOHTPOJIBHON TOYKHU OneHka

> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5

Ot 70% 1o 89% ot MakcuMaabHOM cymMMbl OaisioB Ha naty KT

4
Ot 60% 110 69% oT MakcuMaIbLHOM CyMMBI OaiToB Ha aaty KT 3
2

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY

[lepecueT cymmbl 6a/II0B B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpEACTaBiIeH B TaOiuLe
11.3.

Tabmuma 11. 3 — IlepecueT cyMMbl OJJIOB B TPAAMIIMOHHYIO M MEKTYHAPOIAHYIO OLICHKY

Hrorosas cymma 6aisos,

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

HK3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopo11o) (3a4TeHO) 75 - 84 C (xopor1wo)
10-74 D (ynoBnerBopuTeIbHO)
65 - 69

3 (yZIOBJIETBOPUTENHHO) (3aYTEHO) 60 - 64 P ———
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6ammos F (HeynoBneTBOpHUTEIBHO)

3a4TEHO)

12. Y4yeOHO-MeTOAMYeCKOEe 1 HHPOPMALMOHHOE 00ecreyeHne JUCHMIIIMHbI

12.1. OcHoBHas JuTEpaTypa
1. Ontuka : YyeOnoe nocodbue st By3oB / I'. C. Jlanncoepr. - M. : @usmaraut, 2006. - 848 c.
(nanmuuue B 6ubmnorexe TYCVYP - 30 3k3.)

12.2. lonosiHuTEIbHAS JIUTEPATYPA
1. BsaumMopneiicTBHE ONTHYECKOTO M3Ty4eHHs ¢ BemecTBoM: yueOHoe mocobue / I1. I1. Teiixo. -
Tomck: TYCVYP, 2007. - 151 c. (Hanuuue B 6ubauoreke TYCVYP - 89 5k3.)
2. Spus A., HOx II. OnTuueckue BoiHbl B Kpuctamwiax. - M.: Mup, 1987. — 616 c. (nanuuue B
oubmmoreke TYCVYP - 5 ak3.)

3. Ilen U.P. [Ipunuumns! HenuHeiHo# ontuku. — M.: Hayka, 1989. — 557 c. (nanuuue B 6ubimo-
teke TYCVYP - 4 3k3.)

12.3 YyeOHO-MeTOAUYECKHE ITOCOOUSH

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAuYEeCKH e MOCO0Uus
1. BsaumopelcTBHE ONTUYECKOTO U3JIYYSHUS C BEIIECTBOM: MeTOIUYeCKHe yKa3aHUsl K MPAKTH -
YECKHUM 3aHITHAM JUIsl CTyAeHTOB HanpasieHus 210100.62 — "Dnekrponuka u HaHodaekTporuka" / Iep-
ouna B. B., lammapor C. M. - 2014. 16 c. [DOnexkrtponnsiii pecypc] - Pexum pgocryna:
https://edu.tusur.ru/publications/4089, nara o6pamenus: 15.03.2017.
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2. PacnpocTpaHeHue mna3epHbIX MY4YKOB: MeToauueckue YyKa3zaHUs [0 CaMOCTOSITEIbHOU
padore / Teitiko II. TII. - 2012. 17 c¢. [OnekrpoHHbIi pecypc] - Pexwmm npocryna:
https://edu.tusur.ru/publications/2290, nata obpamenus: 15.03.2017.

3. MopenupoBaHue paclpOCTPAHEHUSI CBETOBBIX MTyYKOB B HEJIMHEHHBIX cpefax: Meroandeckue
yKazaHus K j1aboparopHbiM padortam / I'efiko I1. I1. - 2012. 11 c. [OnexkTpoHHbIH pecypc] - Pexxum pocty -
na: https://edu.tusur.ru/publications/1352, nara oo6pamenus: 15.03.2017.

4. MopenupoBaHue napaMeTpUIeCKOl TeHEPALUU CBETA B CpPelax ¢ KBAAPAaTUYHON HEIMHEWHO-
CThIO : Meronuueckue yka3aHus K JlaboparopHbiM padotam / T'eiiko I1. I1. - 2012. 14 c¢. [DnexkTpoHHBIH
pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/1351, gara o6pamenus: 15.03.2017.

5. DddexTuBHOCTH reHepaIuy BTOPO TapMOHUKH OTPAaHUYECHHBIMH MTyYKaMH cBeTa: MeToaude-
CKHe yKa3aHus K JiabopaTopHbiM padoram / ['efiko I1. I1. - 2012. 19 c. [DnexTponHbIii pecypc] - Pexxum
noctyma: https://edu.tusur.ru/publications/1349, nata o6pamenns: 15.03.2017.

12.3.2 YuyeOHO-MeTOAMYecKHe TOCOOMS 1JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

Y4eOHO-MeToqMUeCKre MaTeprabl sl CaMOCTOSTEIbHON U ayTUTOpHOM paboThl 0Oyyaromuxcs
U3 4YMCia UHBAJIUAOB IPENOCTaBIAIOTCA B opMax, aJalTUPOBAHHBIX K OTPAHUYEHUSIM HX 3/10pOBbS U
BOCHIPUATHS HHPOPMALIUH.

JLst i1 ¢ HapylIeHUsIMM 3peHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JList M1 ¢ HAapYLIeHUsIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

J1s1 1ML ¢ HapyIIeHUsIMM ONIOPHO-ABUTaTe/IbHOI0 annapara:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B reyaTHou (opme.

12.4. Pecypcsol cetn UHTEpHET

12.4. Ba3bl JaHHBIX, HHPOPMALIMOHHO-CIIPABOYHbIE, IOMCKOBbIE CUCTEMBbI U TpedyeMoe
NMporpaMMHoe odecrneyeHue
1. OOpazoBarenbHBIN IOPTAJ YHUBEPCUTETA, OMOIMOTEKAa YHUBEPCUTETA

13. MartepuajibHO-TEXHHYECKOE O0ecredeHue TN CHUNINHbI
13.1. O01mue TpedOBaHNSA K MATEPHAJIbHO-TEXHUYECKOMY 00ecreYeHU 0 TN CHUTITTHHbBI

13.1.1. MaTepuaibHO-TEXHMYECKOE O0ecrievyeHue 15l JIEKIMOHHbIX 3aHATHH
Jlnst mpoBenieHns 3aHATUI JICKIIMOHHOTO THIIA, TPYMITOBBIX M MHANBUYAJbHBIX KOHCYJIbTAIUH, T€-
KYILEr0o KOHTPOJISL U MPOMEKYTOUHOM aTTECTAallMU UCIOJIb3yeTCsl yueOHasl ayIuTopusi, C KOJIMYECTBOM IIO-
CaJIOuHBIX MeCT He MeHee 22-24, 000pyAoBaHHAs TOCKOH M CTaHAApTHOW ydeOHO# mebenbro. Mmerorces
HarsiJHbIC HOCOGI/ISI B BUJC HpGSGHTaI_[I/If/’I 110 JICKIITMOHHBIM paBHGHaM JUCIHUIIJIINHBI.

13.1.2. MaTepuaJbHO-TEXHHYECKOe 0O0ecnedeHne I NPAKTHYCCKUX 3aHATHI
st mpoBeieHHs TPaKTUIECKUX (CEMUHAPCKUX) 3aHATHI UCIIOJIb3YeTCsl ydeOHast ayquToOpHs, pac-
nonoxkeHHast o aapecy 634034, Tomckas o61acth, . Tomck, Bepmuauna ynuna, a. 74. CoctaB 06opyo-
BaHUs: Y4eOHast meOenb; Jlocka MarHuTHO-MapkepHas - 1mr. MimeeTcst moMereHus 1t XpaHeHHs U Mpo -
(brIakTHYECKOro 00CIyKUBaHUsl y4eOHOro 000py/I0BaHUS.

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

13.1.4. MaTrepuabHO-TEXHHYECKOE 00ecrieyeHue 1JIsl CAMOCTOATEIbHOI padoThl
s camocTosATeIbHOM paboThl HCIONb3yeTCsl yueOHasi ayauTopHs (KOMIBIOTEpHBIN Kiacc), pac-
noyiokeHHast 1o aapecy 634034, r. Tomck, ya. Bepmmnuna, 74, 1 atax, aya. 111. CocraB 060pynoBaHus:
yaeOHast MeOenb; komnbioTephl kiaacca He Hibke [IDBM INTEL Celeron D336 2.81Tw. - 4 mIT.; KOMIbBIO-
tepsl noakimoueHsl k ceth UHTEPHET u oOecrieunBaroT AOCTYN B AJIEKTPOHHYIO HH(DOPMAIIMOHHO-
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00pa3oBaTeIbHYIO Cpely YHUBEPCHUTETA.

13.2. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUILTHHBI VIS JIMI ¢ OTPAHHUYEeHHBIMU
BO3MOKHOCTSIMH 3/10POBbSI

OcBoenne nucturuinHbl uinamMu ¢ OB3 oCcyIecTBIseTCsl ¢ UCIONb30BAHUEM CPEJICTB OO0ydeHUs
00I1Iero U CIeUaIbHOI0 Ha3HAYEHU .

[Tpu oOy4eHNH CTYJACHTOB ¢ HAPYHIEHUSIMHU CJIyXa MPEIYyCMOTPEHO MCIOIb30BAaHUE 3BYKOYCHIIH-
BAIOIICH ammapaTypbl, MYJbTUMEIUUHBIX CPEACTB M JPYTrUX TEXHUYCCKHUX CPEJICTB IpUEMa/Tiepeaadn
yae0HOI MHpOpMAIMH B TOCTYIMHBIX (pOopMax JUisi CTYICHTOB C HAPYIICHUSMHU CITyXa, MOOUIBHOU CHCTE-
MBI OOY4EHHMSI JUIsl CTYACHTOB C MHBATUAHOCTHIO, TIOPTATUBHOM MHAYKITMOHHOW CHCTEMBbI. YUueOHas ay/iu-
TOpHSI, B KOTOPOU 0OYydYarOTCsl CTYACHTHI C HAPYIICHHEM CIyXa, 000pyIOoBaHa KOMITBIOTEPHOU TEXHUKOM,
ayIMOTEXHUKOW, BUJCOTEXHUKOU, SJIEKTPOHHON TOCKOM, MYJIbTUMEIUINHON CUCTEMOM.

[Ipu oOyueHUU CTYICHTOB ¢ HAPYLIEHUSIMH 3PEHUSIMHU MIPEIYCMOTPEHO UCIIOIb30BAHUE B JICKIU-
OHHBIX M y4EOHBIX ayIUTOPHUSAX BO3MOXXHOCTH MPOCMOTpA YAAJECHHBIX OOBEKTOB (HAIpUMEp, TEKCTa Ha
JIOCKE WJIM CJIaii/la Ha HKpaHe) MpU MOMOIIU BUICOYBEIUYUTENCH IJIs1 yIAJIEeHHOTO TPOCMOTpa.

[Ipu oOydeHHH CTYJICHTOB ¢ HAPYIIEHUSIMH ONMOPHO-IBUTaTEJbLHOI0 ANNAPATa HCIOJIBb3YIOTCS
aIbTEPHATUBHBIC YCTPONCTBA BBOJAA WH(GOPMAIMU U JPYrUe TEXHUYECKUE CPEICTBA MpUeMa/mepenadn
yueOHOl mH(pOpPMAIMK B JTOCTYHNHBIX (OpMax I CTYJACHTOB C HapYyHIIEHUSMH OIMOPHO-IABUTATEIHLHOTO
amnmapara, MOOMIIEHOW CUCTEMBI OOYUEHUS JIJISl JIFOJICH ¢ MHBAIHTHOCTHIO.

14. ®oH OLIEHOYHBIX CPEICTB

14.1. OcHoBHbBIE TpeOOBaHUS K (POHIY OLIEHOYHBIX CPEICTB M METOAUYECKHE PEKOMEH AU
‘DOHII OLCHOYHBIX CPCACTB U THUIIOBBIC KOHTPOJILHBIC 3aAaHWA, UCIIOJIB3YEMBIC JIs1 OLICHKU Cq)Op-
MHUPOBAHHOCTH ¥ OCBOCHHMSI 3aKpPEIUICHHBIX 32 TUCIUIUIMHON KOMITETEHIIMI MpU MPOBEACHUU TEKYIIEH,
MIPOMEKYTOYHOM aTTECTALUK 110 AUCIUIUIMHE MPUBEJICH B MPUIIOKEHUH K paboueil mporpaMmme.

14.2 TpedoBanusi Kk (pOHIY OLEHOUYHBIX CPEACTB JJIsl JIUI] ¢ OTPAHUYEHHBIMHM BO3MOKHOCTAMU
310POBbA
JI71s1 CTYIEHTOB C MHBATUHOCTBIO MPEAYCMOTPEHBI IOTIOJHUTEIBHBIE OIIEHOYHBIE CPENICTBA, TTepe-
YeHb KOTOPBIX yKa3aH B TaOJMIIE.

Taﬁ.lmua 14 — I[OHOJ'IHI/ITCIILHLIQ CpeacTBa ONCHUBAHMSA JJIA CTYICHTOB ¢ THBAJIUJIHOCTBIO

BI/I)II)I JOIIOJTHUTECIIBHBIX OLICHOYHBIX
Cpe/CTB

CDOpMI)I KOHTPOJIA U OLICHKHU

Kareropuu cryneHros
pe3ynbTaToB 00y4eHUs

TecTbl, NCEMEHHBIE CAMOCTOSTEIILHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI

C HapymeHusiMu
ciyxa

[Ipenmy1iecTBEHHO MTUCHMEHHAS
IIPOBEpKa

C HapymeHusMu
3peHUs

CobecenoBanue 1o BOIIPOCAM K 3aUeTy,
OIIPOC IO TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKa
(MHIMBUAYATIBHO)

C HapymeHusiMu
OIOPHO-
JIBUTATEILHOTO
ammapara

Pemenne qucTaHIIMOHHBIX TECTOB,
KOHTPOIbHBIC PAOOTHI, MMCEMEHHBIC
CaMOCTOSITeNIbHbIE paObOThI, BOIPOCHI K
3aueTy

[IpeuMy11eCTBEHHO AUCTAaHIIMOHHBIMU
METOIAMU

C orpaHu4YeHHSIMH 110
00IIeMe TUITUHCKUM
MTOKAa3aHUSAM

TecThl, MICEMEHHBIE CAMOCTOSTEIbHbIE
paloThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHbIE Pa0OThI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO IPOBEpPKA
METOJIaMH, UCXO/S U3 COCTOSHUS
oOydJaromierocst Ha MOMEHT ITPOBEPKHU

14.3 MeTtoauyeckue peKOMEHAAUMHU M0 OLEHOYHBIM CPeICTBAM JIJIfl JIMI ¢ OTPAaHUYEeHHBIMH
BO3MOKHOCTSIMU 3/10POBbSA

Hns crynenToB ¢ OB3 npenycmaTpuBaeTcst 1ocTymHas (popma MpeaoCcTaBICHHs 3aIaHA OIICHOY -
HBIX CPE/ICTB, a UMEHHO:

- B reyaTHou (opme;

- B Me4aTHOU (hopMe C YBETUUECHHBIM HIPUPTOM;

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;
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- METO/IOM YTEHUS ACCUCTEHTOM 33/IaHUs BCIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BAaHUEM CYpPIOIIEPEBOA.

CryneHTaM C MHBJIWAHOCTBIO YBEJIMYMBAETCS BPEMsl Ha IMOJIOTOBKY OTBETOB Ha KOHTPOJIbHbBIE
BOMPOCHI. J{JIst TAKMX CTYAEHTOB MpeayCMaTpUBAETCs JOCTYyMHas (popMa mpeaocTaBIeHUs] OTBETOB Ha 3a-
JTaHWs, @ UMEHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- IIPE/ICTaBJICHNE OTBETOB YCTHO.

[Iponenypa oneHWBaHUS PE3yJAbTATOB OOYUEHHS MHBAIHIOB IO JUCIHUILIMHE IMPEIyCMaTpHBAET
npefocTaBieHue vHGopmauu B popmax, alaiTUPOBAHHBIX K OTPAaHUUYEHHUSM UX 310POBbsI U BOCHIPUSATHS
UH(pOpPMALINH:

JL1s1 JIMI ¢ HAapyIIeHUsIMM 3PeHust:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HAapyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOu (opme.

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

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

[Tpu HEOOXOAMMOCTH AJIsi 0OYUAIOIIUXCS ¢ MHBATMIHOCTHIO MPOLIEAYPa OLCHUBAHUS PE3YIIbTaTOB
00y4eHHUs1 MOXKET MPOBOIUTHCS B HECKOIBKO ITAIOB.
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IIpuniaoxenue 1
MHUHHUCTEPCTBO OBPA3OBAHUA U HAYKHU P®
®enepanbHOe roCyIapcTBeHHOE 0I0/ZKeTHOEe 00pa30oBaTe/IbHOe yUpesk/ieHue BbIcIIero 00pa3oBaHus

«TOMCKUM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUA 1 PAIIMOSJIEKTPOHUKN»

(TYCVYP)
YTBEPXIAIO
[TpopekTtop mo yueGHOMI paboTe
I1. E. Tposin
«_» 20 T

®OHJT OLIEHOYHKIX CPEJCTB I10 YYEBHOUN JUCHUIIIMHE
PacnpocTpanenue J1a3epHbIX y4YKOB

VYpoBeHs 00pa3oBaHus: BbICIIee 00pa3oBaHue - 0aKkaaaBpuaT

HampaBnenue noarotoBku (cnernuanbHOCTh): 11.03.04 DiieKTPOHMKA M HAHOJIEKTPOHHKA
Hanpasnennocts (npoduip): KBanToBasi 1 onTHYeCKAs 3JIeKTPOHUKA

®opma 0OyueHus: OUHast

@axynbreT: @IT, PakyabTeT JJIEKTPOHHON TEXHUKH

Kadenpa: 11, Kadenpa 31eKTpPOHHBIX TPUOOPOB

Kypc: 4

Cemectp: 7

YueOnslii 1an Habopa 2015 roga

PazpaboTunku:
— cr. npenogaBatens kad. OI1 B. B. llepouna

3auet: 7 cemecTp

Tomck 2017
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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 DopMyTUPOBKA KOMIETEHIIUN Oranbl GOpPMUPOBAHUS KOMITETEHITUI

IIK-1 CIIOCOOHOCTBIO CTPOUTH MpocTeiue Gpuznue- | JomKkeH 3HaTh MeXaHU3MbI TIOTJIOIICHUS
CKHE€ ¥ MaTeMaTHYECKHE MOJICITH MPUOOPOB, CBETa U [Iepelauy YHEPTHH; 3aKOHOMEPHO-
CXEeM, YCTPONCTB M YCTAaHOBOK JIEKTPOHUKHU M |CTH HarpeBa U Ja3epHOro pa3pyleHus
HAHO3JICKTPOHUKHU PA3IMYHOTO (DYHKITMOHATb- | MOTJIOMIAFOIINX MATEPHATIOB; MEXaHU3MBI
HOTO Ha3HAYEHHUS, a TAKXKE UCIIOJIB30BaTh CTaH- | ONTHYECKOro MPo0osi MPO3PaYHbIX CPEl;
JapTHBIC IPOTPaMMHBIC CPE/ICTBA UX KOMITBIO- | 3HATh METO/Ibl 0OPabOTKHU M aHaTN3a UH-
TEPHOT'O MOAETUPOBAHUS dbopMaIuu B ypaBHEHHSIX C YaCTHBIMU

MIPOU3BOAHBIMU TIPUMEHUTEIIBHO K T -
[IK-2 CIIOCOOHOCTHIO aPTYMEHTHPOBAHHO BHIOUPATH U POH3BOLL PUMCHHTCIIBHO K IPOLEC

peanu30BbIBaTh Ha MPAKTHKE YD (HEKTUBHYIO Me-
TOAUKY SKCIICPUMCHTAJIIBHOTO UCCIICAOBAHUA
napaMeTpOB M XapaKTEPUCTUK MTPUOOPOB, CXEM,
YCTPOMCTB M YCTAHOBOK AJIEKTPOHUKH U HAHO-
AIIEKTPOHUKH Pa3TMYHOTO (PYHKIIHOHAIEHOTO
Ha3HaA4YCHUA

caM pacrmpoCTPaHCHUS JIa3ePHbBIX MTYYKOB;
3HaTh MCTOAbI MAaTEMATUYCCKOI'O aHaJIu3a
MOCTABJICHHOW 3a/1a4d MCCIICIOBAHHI B
IpoILeccax pacipoCTPAHCHUS JTa3epPHbBIX
MyYKOB; ;

I[OJDKGH YMCTb CTPOUTb MAaTEMATUYCCKUC U
(bu3HYECKIe MOJIENHU TPOIIECCOB PacIpo-
CTpPaHEHHS JIA3EPHBIX IyYKOB C MOCICIYIO-
MM MPUMEHEHUEM ITUX MOJIENEH [Uis
pa3pabOTKH U UCCIICAOBAHHUNA YCTPONCTB
(OTOHHMKH; MOJICIIUPOBATH PEeaJIbHBIC TPO-
LIECCHI PACIIPOCTPAHEHHUS JTA3EPHBIX ITyY-
KOB KaK KpaeBbIC 3a/a4 JIJIsl ypaBHEHUI B
YaCTHBIX MMPOU3BOAHBLIX; YMCTh IKUCATh Ma-
KPOCHI JIJIsl CAMOCTOSITEIIbHO pa3paboTaH-
HBIX [IPOTPaMMHBIX IIPOIYKTOB; ;

JloyKeH BiaieTh COBPEMEHHBIMH MTOIX0/1a-
MU 1 METOAUKAM IMMOCTPOCHUA MAaTCMATHUYC-
CKHX M (PU3UUCCKUX MOJICIICH MPOIIeCCOB
pacnpoCcTpaHeHHs JTa3ePHBIX ITyYKOB C I0-
CIICIYOLIMM TIPUMEHEHHUEM STHX MOJICIICH
JUTS pa3pabOTKU M UCCIISIOBAHHMA
YCTPOICTB (OTOHUKH; METOJAMH PEIICHUS
ypaBHeHI/Iﬁ B YaCTHBIX NPOU3BOJHBIX JJIA
TEOPETHUYCCKUX M MPAKTHYCCKHX 3a/]1a4 C
MCTIOJIb30BaHHEM HH(POPMAITUOHHBIX,
KOMITBIOTEPHBIX TEXHOJIOTHI; BIIA/ICTh
CTaHJApPTHBIMU IMAKETAMU aBTOMATU3UPO-
BAHHOTO MPOCKTHPOBAHHS. ;

OO01e xapakTepUCTUKU TMOKa3aTeled U KpUTEpHEB

NPUBEICHBI B TaOHIIE 2.
Tabmuua 2 — O0ume XapakTepUCTUKH MTOKa3aTeNed U KpUTEPHEB OLICHUBAHMS KOMITCTSHIIHI TI0 3Tarnam

OLICHMBAHUS KOMIIETCHIIUM Ha BcCeX ATarax

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

HUA.

2 Peasn3zanuss KOMIETeHIHM I

2.1 Komnerennus I1K-1

[TK-1: cr1iocoOHOCTBIO CTPOUTH MpocTeiine pu3nyeckue U MareMaTHueCcKHe MOJEIH MPUOOpPOB,
CX€M, YCTPOICTB M YCTAaHOBOK 3JIEKTPOHUKU U HAHOIJIEKTPOHUKHU Pa3IMYHOTO (PyHKIIMOHAJIBHOTO Ha3Ha-
YEeHUs], a TaKXe HCMOJIb30BaTh CTaHIApTHBIE NMPOTrPaMMHBIE CPEJICTBA UX KOMIBIOTEPHOTO MOJEIHNPOBa-

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

Tabmuma 3 — Drarsl

Cocras

3HaTh

YMmeTb

Biaanern

ConepxaHue 31a-
I10B

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

CTPOUTH MaTeMaTu4YecKue
1 pU3NIECKHUEe MOJIEIH
MIPOLIECCOB paclpocTpaHe-
HUS TA3€PHBIX ITYYKOB C
MOCJIEYIOIUM IPUMEHE-
HUEM ATHUX MOJEIe g
pa3pabOTKHU U UCCIIEIOBA-
HUI yCTPOWCTB (POTOHUKHU;

COBPEMEHHBIMHU MOIX0/1a-
MU ¥ METOJIMKaM MOCTpOe-
HUSl MaTeMaTHYECKUX U
buznyecKux Mozenei
MIPOLIECCOB pacIpocTpaHe-
HUS JIa3ePHBIX TTyYKOB C
MOCJIEYIOIUM IPUMEHE-
HHUEMDITHUX MOJEIeH I
pa3pabOTKu U HCCIIEeI0BA-
HUH yCTPOUCTB (POTOHUKHY;

Bunrwl 3ansatuit

* IlpakTnueckue 3aHs-
THS;

» JlabGopaTtopHsie pabo-
THI,

e Jleknum;

* (CamocTodrenbHas pa-
oora;

* IIpakTrueckue 3aHs-
THS;

» JlabopaTtopHbie pabo-
THI,

o Jlexmnmuy;

* CamMocTosATenbHas pa-
Oora;

 JlaGoparopHsie pabo-
THBI;

* (CamocrodTenbHas pa-
OorTa;

Hcnonb3yembie
CpelICTBA OLIEHUBA-
HUS

* Oruer no 1aboparop-
HOH pabore;

* JlomalHee 3aaHuE;

* Onpoc Ha 3aHATHSIX;

* KoHcHOekT caMonoaro-
TOBKHU;

e 3auer;

* OrtueTt no nabopatop-
HOU pabore;

» JlomamiHee 3agaHue;

* Onpoc Ha 3aHATHUAX;

* Koncnekr camononro-
TOBKU;

* 3ayer;

* Oruer no aboparop-
HOH pabore;

* JlomalHee 3agaHue;
* 3aver;
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DopMyJIMpPOBKa MOKA3aTeJIe U KPUTEPUEB OLCHUBAHUS JAHHOW KOMIICTCHIUU IIPUBEIECHA B Ta-

omune 4.
Tabmuua 4 — Iloka3arenu U KpUTEPHUH OIICHUBAHMS KOMITIETCHIIMU HA Tanax

Cocras 3HaTh YmMmetrs Bnanets
OTInYHO * Oo6nanaet pakTHye- * CTPOUThH MaTeMaTH4e- | * COBPEMEHHBIMH IOXO-

(BBICOKUI YPOBEHbD)

CKHMH U TCOPCTHUYECKH-
MH 3HAaHHSIMHU O MEXaHU3-
Max IOIJIOIIEHUs CBETa U
nepeiaud SHEPIHH ;

* oOnanmaer paKkTUIECKU-
MU ¥ TE€OPETUIECKUMU
3HAHUSMH O 3aKOHOMEP-
HOCTSIX HarpeBa u Jia3ep-
HOTO pa3pyIICHUS MOTJIO-
HIAFOTIUX MAaTEePHAJIOB;

* oOsamaeT GaKTHUECKHU-
MU ¥ T€OPETUIECKUMU
3HAHUSAMHU O MEXaHH3Max
ONTHUYECKOro MPo0ost
MIPO3PaYHBIX Cpef ;

CKHUe 1 (PU3NYECKUE MO-
JIeTIH TIPOLIECCOB PACIpO-
CTpaHEHHS Ja3ePHBIX
IYYKOB C ITOCJICTYIOIIIM
NPUMEHEHHUEM 3TUX MO-
nenei A pa3paboTKu 1
UCCJIE0BAHUN YCTPOUCTB
(hOTOHUKH;

JaMH U METOJMKAMH T0-
CTPOEHHS MaTeMaTH4e-
CKUX U (PU3UYECKHUX MO-
JieTIel IPOLIECCOB pac-
POCTPAaHEHUS JTa3ePHBIX
IIYYKOB C ITOCJICTYIOLTHM
NPUMEHEHHUEM 3TUX MO-
nenei At pa3paboTKu 1
UCCJIEIOBAHUN YCTPOUCTB
(bOTOHUKH;

Xoporio (6a30BbIi

* 3HaeT NPUHLMIIBL,IPO-

¢ CTPOMTH MareMaTH4C-

¢ COBPEMECHHBIMH ITIOOXO-

CBETa U Mepeaayu YHep-
TUH;

* o0OnamaeT 6a30BBIMH
OOIIMMH 3HAHUSIMU O 3a-
KOHOMEPHOCTSIX HarpeBa
Y J1a3€pHOTO pa3pyIICHUs
MOTJIONIAIONINX MaTepra-
JIOB;

HBIX ITYYKOB;

YPOBEHbB) 1I€CChI, OOITUE TIOHITHSA O | CKUE U QU3HYECKHE MO- JaMd U METOAUKAMU I10-
MEXaHU3MaXx IOITIOIIEHNSA | €U POLIECCOB PACIPO- | CTPOCHUS MaTeMaTH4e-
CBETa U Iepenayu dHep- CTpaHEHU JIa3ePHBIX CKHX U (PU3UYECKHUX MO-
U, IYYKOB C MOCIEAYIOIIUM | JEJEeH IPOLECCOB pac-
* 3HACT NPUHIHUIBLIPO- | NPUMEHECHUEM DTUX MO- MIPOCTPaHEHUS JTa3E€PHBIX
LIECCHI, OOLIME MMOHATUS O | JAEJIEH JJIs MCCIIE10Ba- ITyYIKOB;
3aKOHOMEPHOCTSIX Harpe- | HUI;
Ba U JIa3€pHOI0 pa3pylie-
HUSA TTOTJIOMIAOIMUX Ma-
TEPHUATIOB;
* 3HAET MPUHIIUIIBLIIPO-
LIECCHI, O0IIME TOHATHS O
MEXaHU3Max ONTUYECKO-
ro TIPo0O0s MPO3PAYHBIX
cpen;
VYnosnerBoputenbH | © OOmamaet 6a30BBIMU * CTPOUTH MaTeMaTu4e- * METOAUKaMU IOCTpPOE-
o (HOPOFOBHﬁ OOILIMMH 3HAHUSIMU O ME- | CKHUE MOJIEIHU IIPOILECCOB HUA MAaTEMATHYECKUX U
YPOBEHbB) XaHU3Max MOTJIOIICHUS pactpocTpaHeHHus Jlazep- | (PU3MUECKUX MOJCIICH

IPOLIECCOB PaCIPOCTpa-
HECHHUS JIa3ePHBIX ITyYKOB;

2.2 Komnerennus I1K-2
ITIK-2: ciocoOHOCTRIO apryMEHTUPOBAHHO BHIOMpATh U PEaIM30BBIBATH HA MpPakTUKE dPPEeKTUB-

HYI0O METOJIMKY 3KCHEPUMEHTAIBHOTO HCCIEAOBAHUS MapaMeTPOB M XapaKTEPUCTUK IMPUOOPOB, CXEM,

YCTPOUCTB M YCTAHOBOK AJICKTPOHUKHU M HAHOZJIEKTPOHUKHU PA3IUIHOTO (PYHKIIMOHAILHOTO Ha3HAYCHHUS.
st opMupoBaHHST KOMIIETEHIIMK HEOOXOMMO OCYIIECTBUTH P/ ATAMOB. DTarbl (HOPMUPOBAHUS
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KOMIICTCHIINU, HpI/IMCHSICMBIG JJId 9TOIr0 BUIOBI 3aH51TPII>i nu I/ICHOHB?)yeMLIe Cpe,Z[CTBa OILICHHUBAaHUA Hpez[-
CTaBJIEHBI B TAaOJIHIIE 5.
OpMI/IpOBaHI/DI KOMIICTCHIINU U I/ICHOJ'H:?)yeMBIC Cpe,Z[CTBa OILICHHUBAaHUA

Tabmuma 5 — Dransl

Cocras

3HaTh

YMeTh

Braanern

ConepxaHue 31a-
OB

METOJIbI 00pPabOTKU U aHa-
nau3a uHpOpMAaLUHU B ypaB-
HEHUSAX C YaCTHBIMU
MIPOU3BOHBIMU TIPUMEHHU-
TEJIBHO K IIPOIIeccaM pac-
MPOCTPAHECHHUS JIA3EPHBIX
Iy4YKOB; 3HATh METO/IbI Ma-
TEMAaTUYCCKOro aHaJIn3a
IIOCTABJICHHOM 3aa4 UC-
CJIEIOBAHUH B IIpOIECCax
pacnpocTpaHeHHUs Ja3ep-
HBIX ITy4YKOB

MOJICITUPOBATH PEabHbIC
MPOIIECCHI pacpoOCTpaHe-
HUS JIA3EPHBIX ITYYKOB KaK
KpaeBbl€ 3a/1a4u JIJIsl ypaB-
HEHHIA B YaCTHBIX MIPOU3-

BOJHBIX; YMCTb IMCAaTh Ma-

KPOCBHI JUIsl CAMOCTOSITEIb-
HO pa3pabOTaHHBIX IPO-
I'PaMMHBIX [IPOJYKTOB

METOJIaMU PELICHUS ypaB-
HEHHUI B YACTHBIX IIPOU3-
BOJHBIX JIJIsl TEOpETUYE-
CKUX U ITPAKTUYECKUX 3a-
J1a4 ¢ UCIOJIb30BAHUEM
MH(POPMAITMOHHBIX,
KOMIIBIOTEPHBIX TEXHOJIO-
T'Uii; BIAAETh CTaHAAPTHBI-
MH [TAKETAMHU aBTOMAaTH3HU-
POBaHHOTO POEKTUPOBA-
HUSL.

Bunwl 3ansatuit

* IlpakTuueckue 3aHs-
THUS;

» JlabGopaTtopHsbie pabo-
THI;

o Jleknum;

* CamocrosTenbHas pa-
ooTa;

* IIpakTrueckue 3aHs-
THUS;

» JlabGopaTtopHbie pabo-
THI;

o Jlexnnuy;

» CamocTosiTenbHas pa-
oora;

 JlaGoparopHsie pabo-
THI;

* CamocTodrenbHas pa-
OorTa;

Hcnonb3yembie
CpeJlICTBA OLICHUBA-
HUs

* Oruer no 1aboparop-
HOU pabore;

* Onpoc Ha 3aHATHSIX;

* Koncnekt camonoro-

* OrtueTt no nabopatop-
HOU pabore;

* Onpoc Ha 3aHATHUAX;

» KoHcrekt camonoaro-

* Oruer no naboparop-
HOH pabore;
* 3aver;

TOBKHU; TOBKU;
e 3auer; * 3auer;
DopMynTMpOBKa MOKa3aTeJie U KPUTEPUEB OIEHWBAHUS JAHHOW KOMIICTCHIIMU MPHBEICHA B Ta-
omute 6.
Tabauma 6 — [lokazarenau ¥ KpUTEpUH OIEHUBAHMSI KOMIIETEHIIMY Ha dTanax
CocTasn 3HaTh VYMmeTh Bnanets
OTiIn4HO * 3HATh METOJBI MaTEMa- | * YMETb MOJACIHUPOBATH * CcBOOOJHO ¥ TBOPYECKH

(BBICOKUI YPOBEHbD)

THYECKOTO MOJCTHPOBA-
HUs1, 00paOOTKU U aHAIIH-
3a nH(pOpMaIUH B ypaB-
HEHMSX C YaCTHBIMU
MIPOM3BOTHBIMH TIPH OTIH-
CaHHMHM MPOIIECCOB pac-
POCTPAaHEHHS JTa3ePHBIX
MyYKOB;

* 3HATh METOJIBI MaTeMa-
THYECKOTO aHaJIn3a I1o-
CTaBJICHHOM 3a1a4d HC-
CJIEZIOBAHU MpH omnuca-
HUH IIPOIECCOB PACIIPO-
CTpaHEHHS Ja3epHBIX
MTy4YKOB;

Pa3TUYHBIC TPOIIECCHI
pacmipoCcTpaHeHus Ja3ep-
HBIX TTYYKOB KaK KpaeBbIe
3aJauu JJisl ypaBHEHUH B
YaCTHBIX ITPOU3BOIHBIX;

* yMeTh IHCAaTh MaKpo-
ChI M OCYIIIECTBIISITH B3a-
UMOCBSI3b (DaiiyioB JIst
CaMOCTOSITENIBHO pa3pa-
OOTaHHBIX MPOTPAMMHBIX
MIPOAYKTOB;

pewats ypaBHEHUs B
YACTHBIX TPOU3BOIHBIX
JUTSE TEOPETUICCKUX U
MPAKTHYECKHX 3a]1a4 C
IMAPOKHUM HCIIOJIb30BAHU -
€M CTaHJIapPTHBIX U TPO-
JABUHYTBIX KOMITBIOTEP-
HBIX TEXHOJIOTHUH;

* CcBOOOJIHO ¥ YBEPEHHO
BJIaJIeTh CTAHIAPTHBIMU H
NIPOABUHYTBIMU IIPO-
TPaMMHBIMH ITaKeTaMHU
ABTOMATU3HWPOBAHHOT'O
MIPOEKTUPOBAHUS;

Xoporio (6a30BbIi
YPOBEHD)

* 3HaTh METO/IBI 00pa-
0O0TKHU U aHanmu3a uHPOp-

* YMETb MOAECINPOBATH
TUITIOBBIC MTPONLECCHI pac-

* BJIAJETh METOJAMHU pPeE-
LICHUS] YPaBHEHUH B
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Malli{ B YPaBHEHUSX C
YaCTHBIMU HpOI/I3BOIIHI>I-
MU TIPH ONTUCAHHUH TPO-
[IECCOB PaCIpOCTPAHCHUS
JIa3epHBIX MTYYKOB;

¢ 3HATb MCTOIbI MaTCMa-
THYECKOr0 aHaJIM3a Io-
CTaBJICHHOH 3aJa4H YC-
CJIEJOBAaHUI MPU OIHCA-
HUU TPOIIECCOB Pacpo-
CTpaHeHI/ISI J'Ia36pHI)IX
MyYKOB;

NPOCTPaHEHHS JTa3ePHBIX
IyYKOB KaK KpaeBbIe 3a-
Jla4 1715l ypaBHEHUH B
YaCTHBIX ITPOU3BOJIHBIX;
* yMeTh NUCaTh MaKpo-
CBI JUTSI CAMOCTOSITEIIEHO
pa3paboTaHHBIX MIPO-
IPaMMHBIX TIPOYKTOB;

YACTHBIX TTPOU3BOHBIX
JUISL TEOPETUYECKUX U
MPAKTUYECKUX 3a7a4 C
HCIIOJIb30BaHUEM CTaH-
JTAPTHBIX KOMITbIOTEPHBIX
TEXHOJIOTUH;

* YBEPEHHO BJIAJCTh
CTaHJAapPTHBIMU MTAKETAMH
ABTOMAaTU3HPOBAHHOTO
MPOECKTUPOBAHUS

YaCTHBIMH TPOU3BOTHBI-
MU,

* 3HATh METONBI MaTeMa-
THYECKOr0 aHaJIN3a Io-
CTaBJICHHOMH 3aJa4H YC-
CJIEJOBAaHUI MPU OIHUCA-
HUH TIPOIIECCOB PaCIIPO-
CTpaHeHI/ISI .Ha36pHBIX
MTY4YKOB;

My4YKOB, MIPE/ICTABJICHHbBIE
KaK KpaeBble 3a71au JIst
YpaBHEHU B YaCTHBIX
MPOU3BO/IHBIX;

YI[OBJ'IGTBOpI/ITeJ'II)H ¢ 3HaAThb MCTOIbI o6pa- ®* YMCTb MOACINPOBATH ¢ II0[1 Ha6J'II-OI[€HI/IeM
o (HOpOFOBHﬁ OOTKM U aHaIU3a I/IH(I)Op— PCaJIbHBIC ITPOUECCHI pacC- | BJIAACTb METOJaMH pPCLIC-
ypOBeHB) Maluu B YpaBHCHHAX C MMPOCTPaHCHHUA JIA3CPHBIX | HUA ypaBHeHI/IfI B 4acCT-

HBIX TTPOU3BOIHBIX JIJIS
MPaKTUYECKUX 3a]1a4 C
HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TEXHOJIO-
THii;

* BJIQJIETh CTAHJAPTHBI-
MH ITaKeTaMH aBTOMAaTH-
3UPOBAHHOTO MTPOECKTUPO-
BaHMS;

3 TunoBble KOHTPOJIbHbIE 3aJaHUA
Jist peanuzanuy BBIMIENEPEUHCICHHBIX 3a/1a4 00y4eHUsS] MCIONB3YIOTCSI THIIOBbIE KOHTPOJbHBIC

3aJlaHUs WIM UHbIE MaTepHalibl, HEOOXOAMMBIE JIJIsl OLIEHKH 3HAHUI, YMEHUH, HABBIKOB U (MJIM) OIbITA JIe-
ATEJNBHOCTH, XapaKTePU3YIOUINX 3Tanbl (JOPMHUPOBAHUS KOMIETEHIUI B MpOIECCe OCBOEHHs 00pa3oBa-
TEJIbHON MPOTPaMMBL, B CIIEYIOIIEM COCTABE.

3.1 Bonpochbl HA cAMONIOATOTOBKY
— Bpemennas u npoctpaHcTBeHHas qucrnepcuu PacrpocTpaHeHHe CBETOBOIO MMIYJIbCa B JIUC-
neprupyomieit cpeae. Paccesnue cBera HaBeneHHast aHM30TPONUS: JIEKTPO- U MArHUTOONTHYECKHUE (-
ekl OTpaxkeHne cBeTa OT MOBEPXHOCTU MeTalla. YpaBHEHUS I aMIUINTYA CBA3aHHBIX BOJH. Cka-
JSIpHBIE YKOpPOYEHHBIE ypaBHEeHUs [IpuOImKkeHns 3alaHHON WHTEHCUBHOCTHU U 3amaHHoro noist Camodo-
KyCHpOBKa cBeTa. PU3n4eCcKue NPUHLHUIIBI JIJA3€PHOTO TEPMOSAEPHOTo cuHTe3a. CBEpXCUIIbHBIE CBETOBbBIE
OJIsl.

3.2 Tembl JOMALLIHUX 3aJaHUI
— VYpaBHenuss MakcBemia. Bexkrop nomsipuzannu. OCHOBHOE MarepuanbHOe ypaBHeHue. Hemu-
HeiHas MOJIpU3alysi B BOTHOBOM ypaBHeHHMU. ONTHYECKash aHU30TPONHS M OCHOBHBIE I(PQEKThI KpH-
crajuioonTuku. CTpyKTypa CBETOBOM BOJHBI B aHM30TPOIIHOM KpucTasuie. IHTerpanbl ABUKEHUS s re-
Hepaluu BTOPOU rapMoHWKH. [IpubnrbkeHus 3aJaHHOW WHTCHCHBHOCTH M 3aJaHHOTO mous ['eHeparus
cyMMapHo# yacToThl. [loBbIienne yactotel BBepX (ankoHBepcus). [lapamerpuueckoe ycunenue. Cepx-
CUJIbHBIE CBETOBBIE 10JI1. CUMMETPHS KPUCTAJLIOB.

3.3 TeMbl OIPOCOB HA 3aAHATHAX
— VYpaBaenus Makcsemia. Bekrop nossipuzanuu. OcHOBHOE MarepuainbHoe ypaBHeHue. Pacnipo-
CTPaHEHHUE CBETOBOIO MUMITYJbCa B AUCHEPTUpYIoLIel cpene. Popmyisl Openens. J[BoiiHOe aydenpenom-
JIEHUE CBETA Ha IPAHMIIE C AaHU30TPOIHOM cpetoil. IHTerpabl ABMKEHUS U1l TeHEPAMKY BTOPOM rapMo-
HUKH. ['eHepanus cymmapHoit yactotsl. [Tapamerpuueckoe ycunenue. [lapamerpuueckas renepanus. On-
TAYECKHUI HarpeB Morjomaromei cpeapl. KBagpaTudHo- 1 KyOUYHO HEJTMHEWHBIE KPUCTAJUTHI.

3.4 Tembl 1a00paTOPHBIX padoT
— MonenupoBaHue pacnpOCTPAHEHUS CBETOBBIX MTyYKOB B HEJTMHEWHBIX Cpeaax
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— DQPeKTUBHOCTH TeHEepalliy BTOPOH TAPMOHUKH OTPAaHUYCHHBIMU ITy4YKaMH CBETa

— MonenupoBaHue napaMeTpUUECKON Te€HEpalMUd CBETA B CPENax C KBAAPAaTUUYHOW HEJIMHEUHO-
CTBIO

— MonenupoBaHue pacnpOCTPAHEHUS CBETOBBIX MIyYKOB B ONTHYECKU HEOJHOPOAHBIX Cpeaax

3.5 3auér
— VYpaBHenus Makcsemia. Bektop nomspuzannn. OCHOBHOE MaTepualibHOE ypaBHeHMe. Hemu-
HelHas MoJIsipU3alisl B BOJHOBOM ypaBHeHHHU. OTpaskeHUE U IMPEJIOMIIEHHE CBETa Ha TpaHMIIEe pasjierna
cpen. @opmyner Openens. Dpdexr bprocrepa. DpdexTrBHBIE HEMTUHEIHBIE KOXPDUITUSHTHI, BOJIHOBAS
pacctporika. IHTerpaisl ABUKEHUS 1J1sl TEHEPAIUK BTOPOM TapMOHMKHU. [ eHepalusi CcyMMapHOW YaCTOTHI.
[Tapamerpuueckoe ycunenue. [lapamerpuueckas renepanus. Pu3nyeckue NIPUHLHUIIBI Ja3€pHOr0 TEPMO-
AJIEPHOTO CUHTE3A.

4 Metoan4yeckue MaTepHaJibl
Jns obecrniedeHus mporiecca 0Oy4eHHUSI U PEIICHUs 3a/1ad 0OydeHHUs UCIOJIb3YIOTCS CIEAYIOIINE
MaTepHUaIbL:
— METOJMYECKHe MaTepuabl, ONpeaeisionIie MPoLueaypbl OLICHUBAHUS 3HAaHUN, YMEHUI, HaBbI-
KOB U (WJIM) ONBITA JESATENbHOCTH, XapaKTePU3YIOIIUX 3TaIlbl (OP-MUPOBAHMS KOMIIETEHIIUN, COTJIACHO II.
12 paGoueii mporpamMmel.

4.1. OcHoBHasI JUTEpaTypa
1. Ontuka : YyeOnoe nocodbue st By3oB / I'. C. Jlanncoepr. - M. : @usmaraut, 2006. - 848 c.
(nanmuuue B 6ubanorexe TYCVYP - 30 3k3.)

4.2. JlonosHUTEIbHAS JUTEpaTypa
1. B3saumonelicTBHE ONTHYECKOTO M3Iy4YeHHUs ¢ BemecTBoM: yueOHoe nocodue / I1. I1. Tefiko. -
Tomck: TYCVYP, 2007. - 151 c. (Hanuuue B 6ubmuoreke TYCVYP - 89 5k3.)
2. Spus A., FOx II. OnTuyeckue BOJMHBI B KpUcTauiax. - M.: Mup, 1987. — 616 c. (Hanmuuue B
oubmotexke TYCVYP - 5 a3x3.)
3. Ilen W.P. [Ipunuumner HenuHeiHOW ontuku. — M.: Hayka, 1989. — 557 c. (Hanuuue B 6u0mo-
Teke TYCVYP - 4 5k3.)

4.3. O6si3aTesibHbIE YUeOHO-MeTOAUYeCKHE TOCOOH S

1. BsaumopneiicTBHE ONTHYECKOrO U3TYUYEHHUS C BEIIECTBOM: MeToIMuecKre yKa3aHus K MPaKTH -
YECKHUM 3aHATHAM IS cTyaeHToB Hanpasienus 210100.62 — "Dnektponuka n HaHodekTponuka" / lep-
o6una B. B., Illamgapos C. M. - 2014. 16 c. [DnekrponHslii pecypc] - Pexum pgoctyna:
https://edu.tusur.ru/publications/4089, cBOOOTHBIA.

2. PacnpocTpaHeHue Ja3epHBIX NYYKOB: MeToauueckue yKa3aHHs [0 CaMOCTOSATENbHOU
pabore / Teiiko II. II. - 2012. 17 c. [Onekrponusli pecypc] - Pexum nocryna:
https://edu.tusur.ru/publications/2290, cBOOOTHBIIA.

3. MonenupoBaHue pacpOCTPAHEHUS CBETOBBIX ITyYKOB B HEIMHEWHBIX cpefax: MeTtoanueckue
ykazaHus K jabopartopHsiM padotam / I'eiiko I1. I1. - 2012. 11 c. [OnexkTpoHHbIH pecypc] - Pexxum nocty-
na: https://edu.tusur.ru/publications/1352, cBOOOHBIIA.

4. MogaenupoBaHue MapaMeTPUUYECKON reHepaliu CBeTa B Cpelax ¢ KBaJApPaTUYHOMN HEIMHEHHO-
CThIO : Meronuueckue yka3aHus K JlaboparopubiM padotam / T'eiiko I1. I1. - 2012. 14 c¢. [DnexTpoHHBIHA
pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/1351, cBoO0OaHBIHA.

5. DOddeKkTuBHOCTh reHepaly BTOPOi TapMOHHUKH OIpaHUYEHHBIMU IMyYKaMH cBeTa: Meroauue-
CKHe yKa3aHus K JadopaTopHbiM padortam / ['eiiko I1. I1. - 2012. 19 c. [DnexTponHsIii pecypc] - Pexxum
noctyma: https://edu.tusur.ru/publications/1349, cBoGo1HBI.

4.4. Pecypcsol cetu UnTepHeT

4.4. ba3bl JaHHbIX, HTHPOPMAIIMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI
1. OOpa3oBarenbHBINA OPTAJ YHUBEPCUTETA, OMOIMOTEKAa YHUBEPCUTETA
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