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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-
mme nuctuiuinebl: KorepenTHas ontuka u ronorpadus, Hayano-uccnenoBarensckas padora, OnrTuue-
CKHe MeTo/bl 00paboTku nHpopmanuy, IlpakTuka no nmonydyeHuro NepBUYHBIX NMPO(EeCcCHOHATIBHBIX YMe-
HUI Y HaBBIKOB, B TOM YMCJIE IEPBUYHBIX YMEHUI U HABBIKOB HAYYHO-UCCIIEI0BATEIIBCKON JEATEIBHOCTH.

3. TpeOGoBaHus K pe3yJbTaTaM OCBOCHUS JUCIHUIIIMHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HApaBjieH Ha (POPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH:

— JIK-1 criocoGHOCTBIO CTPOUTH MpocTeiiue pu3nyeckue 1 MaTeMaTHUeCKue MOJIeNN Mpubo-
POB, CXEM, YCTPOWCTB M YCTAHOBOK 3JEKTPOHUKU M HAHOAJIEKTPOHMKH PA3JIMYHOTO (PYHKLIHMOHAIHHOTO
Ha3HA4YEHUs, a TaK)Ke MCIOJIb30BaTh CTaHIaPTHBIE MPOTrPAMMHbBIE CPEACTBA UX KOMIIbIOTEPHOTO MOJIEIJIN -
pOBaHUs;

— IIK-2 cnocoOGHOCThIO apryMEHTUPOBAaHHO BBIOMPATh UM pPean30BbIBAaTh HA MpaKTUKE dpdek-
TUBHYIO METOJUKY HKCIIEPUMEHTAIILHOTO MCCIIeIOBAHUS MMapaMeTPOB U XapaKTEPUCTUK MPUOOPOB, CXEM,
YCTPOICTB U YCTAaHOBOK AJIEKTPOHUKH U HAHODJIEKTPOHUKHU Pa3IMUYHOr0 (PYyHKIMOHAILHOTO HA3HAYECHNUS;

B pesynbrare usydeHus JUCUUILUIMHBI CTYAEHT JOJDKEH:

— 3HaTh MEXaHU3MbI MOIVIOIICHUS CBETa U Nepejauyll SHEPruu; 3aKOHOMEPHOCTH Harpesa U Jja-
3€pHOT0 Pa3pyILIECHUs MOTIOMAIOUIUX MaTEPUAIOB; MEXaHU3Mbl ONTHYECKOTO MPo0Osl MPO3pavYHbIX CPE;
3HaTh METO/bl 00PabOTKM U aHAJIM3a HH(POPMALIUU B YPABHEHHUIX C YaCTHBIMU MPOU3BOAHBIMU TPUMEHH -
TEJIBHO K MPOIECcCaM paclpOCTPaHEHUs Ja3epHbIX MYYKOB; 3HATh METO/IbI MaTEeMaTHUYECKOr0 aHaJln3a Mo-
CTaBJICHHOH 3aJ1auM UCCIIEI0BaHUM B IIPOLIECCAX PACIIPOCTPAHEHMSI JIA3EPHBIX ITYUKOB;

— yMeThb CTPOUTH MaTeMaTHuecKHe U (pU3nUecKue MOEIU MPOLECCOB PaCIPOCTPaHEHUS Jla3ep-
HBIX MYYKOB C TIOCJIEIYIOIUM PUMEHEHUEM ATUX MOJENEH Ui pa3pabOTKU U UCCIIEOBAaHUNA yCTPOUCTB
(OTOHMKH; MOAETUPOBATh PeasIbHbIE MPOLIECCHl PACIPOCTPAHEHHUS JIa3ePHBIX MYYKOB KaK KpaeBble 3aja-
YY JJIs1 ypaBHEHUH B YaCTHBIX MPOU3BOAHBIX; YMETh MUCATh MAKPOCHI /Uil CAMOCTOSITEIBHO pa3paboTaH -
HBIX TIPOTPaMMHBIX IPOIYKTOB;

—  BJIa/IeTh COBPEMEHHBIMU IMOJIXOJJAMU M METOJMKAM MOCTPOSHHsI MaTeMaTH4YeCKUX U (pusnye-
CKHX MOJEJIEN IPOLIECCOB PACIIPOCTPAHEHUS JIA3EPHBIX ITYUKOB C MOCIEAYIOIINM IPUMEHEHUEM 3TUX MO-
Jeneit i pa3pabOTKH M UCCIIENOBAaHUN YCTPOUCTB (POTOHUKH, METOJAAMH PEIICHUS YPaBHEHUU B YacT-
HBIX MPOM3BOJHBIX /ISl TEOPETUYECKUX M MPAKTHYECKUX 3a7ad C MCIOJIb30BaHHEM HH(OPMAIIMOHHBIX,
KOMIIBIOTEPHBIX TEXHOJIOTUH; BIaJeTh CTAHJAPTHBIMHM IAKETaMU aBTOMATU3UPOBAHHOTO IPOEKTHPOBA-

HUSL.
4. O0beM TMCHUIIMHBI U BHAbI Y4e0HOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI coCTaBsgeT 2.0 3a4eTHRIX €AWHUIIBI U MIPEICTABICHA B Ta0JIH -
ne 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTAHBI
Buabl yueOHOI gesTebHOCTH Bcero gacos CemecTpsl
8 cemectp
AynuTopHbI€ 3aHATHUSA (BCETO) 36 36
Jlexknuu 12 12
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[IpakTuyeckue 3aHATUS 16 16
JlaboparopHbie pabOTHI 8 8

W3 HuX B MHTEpaKTUBHOMN (hopme 28 28
CamocrositenbHas paboTa (Bcero) 36 36
OdopMieHrE OTYETOB IO JTAOOPATOPHBIM padboTam 8 8

[TpopaboTka JICKIIMOHHOTO MaTepHraia 14 14
[ToaroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 14 14
Bcero (0e3 ax3aMeHa) 72 72
OO0mmas Tpy10eMKOCTh 4 72 72
3auetHbie Equnuib 2.0 2.0

5. Conep:xaHue TUCHHUILIMHBI

5.1. Pa3gennl AMCHHUILIMHBI K BUALI 3AaHATHHA
Pazniensl TUCUUIUTMHEI ¥ BUABI 3aHATUH PUBEACHBI B Ta0muiie 5.1,
Tabimua 5.1 — Pasgens! fUCHUILIMHEBL U BUABI 3aHSATHI

= | =z | E
= = ¥
= S s
= % | B .3 2 s
R o =R o & 2 =
= R © < S O = g
= = £ 2| 53 5 E
HazBanus pa3aenoB 1UCHUIUINHBI 5 X = 5 o © &5
= 5 = = 3 2 &
= s S | 23 g3
® ) Q M © g =
= S <}
= | S 5
@)
8 cemecTp
1 duznyueckre OCHOBBI paCIPOCTPAHEHUS 1 2 0 4 7 [TK-1, TTIK-2
Ja3epHBIX ITyYKOB B BEIIECTBE
2 PacnipocTpaH€eHUE JIa3epHBIX IIyYKOB B 1 2 0 4 7 ITK-1
JMHEUHOUW U30TPOMHOM cpeie
3 PacnipocTpaHeHue 1a3epHBIX IIYYKOB B 1 2 0 4 7 I1K-1, IIK-2
AQHU30TPOITHOM cpenie
4 PactipoCTpaHEHHE JIAa3€PHBIX ITyYKOB HA 1 0 0 2 3 [K-2
TpaHulIe pa3ziena cpea
5 HenuHEnHO-0NTHYECKOE pacnpocTpa- 2 6 2 8 18 |IIK-1, [IK-2
HEHHE JTa3epPHBIX MMYYKOB B KPUCTAIIAX
6 ['eneparusi BTOpOil ONTUYECKON TrapMo- 1 2 2 6 11 | IIK-1, TIK-2
HUKH B KpUCTAJIIAX
7 Jlpyrue HEITMHEWHO-ONTUYECKUE SIBJIE- 1 0 2 4 7 [1K-2
HUA B KpUCTaJIax
8 TerioBoE A€iCTBUE Ta3€pHOrO U3ITyYe- 2 0 0 1 3 [K-1, T11K-2
HUS Ha BEILECTBO
9 B3auMojeicTBie CBEPXKOPOTKUX UM- 2 2 2 3 9 [TK-1, TTIK-2
IyJbCOB C BEIIECTBOM
Hroro 3a cemectp 12 16 8 36 72
Uroro 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

8 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 KorepeHTtHas ontuka u ro-

+
aorpadust
2 HayudHo-uccienoBarenbckas n N
pabora
3 OnTryeckrue MeToIbI 00pa- N N

00TKH MHpOpMaATUU

4 IlpakTuKa 1o MoJxy4YeHHUIO
MEPBUYHBIX PO ECCHOHAIB-
HBIX YMEHUI 1 HaBBIKOB, B
TOM YHUCJIE IEPBUYHBIX YME- +
HUIl 1 HaBBIKOB HAy4YHO-
HCCIIEA0BATEIIbCKON IEeATEIb-
HOCTHU
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5.4. CooTBeTCTBHE KOMIIETEHIIUI, (POPMHUPYEMBIX PU U3YUYEHUM TMCUMILIUHDbI, 1 BUAOB 3aHATHI
CootBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX MpPHU H3YyYECHUM AUCLUUIUIMHBI, W BHJIOB 3aHATUN
MpeJICTaBICHO B Tabmwmie 5.4
Tabmuma 5.4 — CooTBETCTBHE KOMIIETEHIIUNA ¥ BUIOB 3aHATUN, POPMUPYEMBIX TIPH U3YICHHUH JTUCITUTIIIH -
HBI

Bunnl zansatuit

DOpMBI KOHTPOJIA

Kommerenimmn
Jlexknun

+ | IlpakTuueckue 3aHATUS
+ | JlabopaTtopHbie pabOTHI
+ | CamocrosTrenbHas paboTa

[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
Ta6muia 6.1 — TexHoIO0rMM HHTEPAKTUBHOTO 00YUYEeHHUs IPU Pa3HbIX popMax 3aHATUH B yacax

HNurtepakr
WNHuTepakTuBHBIE WHTepakTUBHbBIE
Metoanr UBHEIE Bcero
MIPAKTHYSCKHE 3aHIATHS | J1a00paTOpPHBIC 3aHATHUS
JCKITUU
8 cemectp
Mo3sroso# mrypm 12 12
[Ipe3enrarnuu c 10 10
HCIIOJTb30BAaHUEM
UHTEPAKTUBHOMN TOCKHU C
00CyXIeHHEM
UccnenoBarensckuit 6 6
METOJI
Hroro 3a cemectp: 12 6 10 28
Hroro 12 6 10 28
7. JlabopaTtopHble paGoThl
HanmenoBanne nabopatopHbix padoT npuBeaeHo B Tadbmuie 7.1.
Tabmuua 7. 1 — HaumenoBanue 1a0opaTopHbIX padoT
3 z S
3 =
< 25
> O
HasBanus pa3aenon HaumenoBanue nabopaTopHbIX padboT zF &5
o S E
X g8 =
al o g
= S
8 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
8 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 5 - =5 @opMBbI KOHTPOJIA
paboThI 2 s 2
=8 g =
a e g
= S
8 cemecTp
1 ®dusznyeckrue OCHOBEI [ToaroroBka k mpakTuue- 2 TIK-1, JloMaiiHee 3asanue,
pacrpocTpaHeHUs CKHUM 3aHSATUSIM, CEMHHA- I1K-2 Onpoc Ha 3aHATUSIX
JIa3epHBIX MTYYKOB B pam
BEIECTBE [TpopaboTka TeKIHOHHOTO 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
AQHU30TPOIHOMU Cpesie 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- 1 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- 2

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
8 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 3aHSITHSIM IS CTyeHToB Hanpasienus 210100.62 — "Dnektponuka u HaHodnekTponuka" / ep-
omna B. B., Illaamapor C. M. - 2014. 16 c. [DOnekrponHbiii pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/4089, nara o6pamenus: 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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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
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PazpaboTunku:
— cr. npenogaBatens kad. OI1 B. B. llepouna

3auet: 8 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

3aaa4

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

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-

HUA.

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 U JIa3epHOTO pa3py-
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

* HHTepakTUBHBIE MIPAK-
TUYECKHE 3aHATHS,
* UHuTepaxkTuBHBIE 1a00-

paTOpHBIE 3aHATHS;
* lHTEepaKkTUBHBIE JIEK-
11y;

* IIpakTnueckue 3aus-
TUS;

» JlaGoparopusie pabo-
TBI;

o Jlexnum;

* CamocTrosTenbHas pa-
ooTa;

* lIHTepaKTUBHBIE MPaAK-
TUYECKHUE 3aHATHS;

* HWuTepakTuBHbIE 1a00-
paTOpHBIE 3aHATHS;

* VHTepakTHBHBIE JIEK-
oy,

* IlpakTuueckue 3aHs-
THS;

* JlabGoparopusie pabo-
TBI;

* Jlekumu;

* CamocTosiTenbHas pa-
0oTa;

* lHTepaKkTUBHBIE PAK-
THYECKHE 3aHATHS,

* HuTepaxkTuBHBIE J1a00-
paTopHbIe 3aHATHS;

» JlabGopatopHbie pabo-
THI;

* CamocrosTrenbHas pa-
0oTa;

Hcnons3yemslie

* Ortuer no nabopatop-

* Oruer no 1aboparop-

* Ortuer o nabopatop-
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CpelcTBa OIlEHWBA- | HOM paboTe; HO¥ paboTe; HOM pabore;
HUS * JlomaliHee 3aJjaHueE; » JlomarnHee 3ajlaHue; * JlomalHee 3aaHue;
* Omnpoc Ha 3aHATHSIX; * Omnpoc Ha 3aHATHSIX; * 3auer;
* Konucnekt camonoaro- | * KoHcrekt camomoaro-
TOBKU; TOBKU;
* 3auver; * 3auver;
DopMyIMpoOBKa MOKa3aTeIe U KPUTEPUEB OIEHWBAHUS JAHHOW KOMIICTCHIIMU MPHBEICHA B Ta-
onmie 4.
Tabmuma 4 — ITokazarenau ¥ KpUTEPUH OIEHUBAHMSI KOMIIETEHIIMU Ha dTanax
CocTasn 3HaTh VYMeTh Bnanerts
OtinyHO * OO6nanaer akTuue- * CTpOUTb MaTeMaTHye- | * COBPEMEHHBIMHU IIOJXO-

(BBICOKHI YPOBEHB)

CKHMH U TCOPETHYCCKH-
MH 3HAHHSIMHU O MEXaHU3-
Max ITOIJIOIIEHUS CBETA U
nepeauu SHEPTUH ;

* oOsamaeT GaKTUUCCKHU-
MH ¥ T€OPETHYCCKUMU
3HAHUSIMH O 3aKOHOMEp-
HOCTSIX HarpeBa M Jjasep-
HOTO pa3pyIICHUS MOTJIO-
HIAFOIINX MaTePHAJIOB;

* oOmamaer GpaKkTUIECKU-
MH ¥ TE€OPETHYCCKUMU
3HAHUSIMHU O MEXaHU3MaX
ONTHYECKOTO TIPO0Os
MIPO3PAYHBIX Cpef ;

ckue u pu3nYecKue Mo-
JIEJIN IIPOLIECCOB PacIpo-
CTPaHEHUS Ja3ePHBIX
IIy4YKOB C MOCJIETYIOIIUM
MPUMEHEHHUEM ITHX MO-
neneit Uit pa3paboTKu U
HCCIIEIOBAaHUM YCTPOUCTB
(hOTOHHKY;

JaMH ¥ METOJTMKaMU T10-
CTpOEHUSI MaTeMaTH4e-
CKUX U (PU3UYECKUX MO-
JIeJIer IPOLECCOoB pac-
IPOCTPaHEHUS JTa3EPHBIX
IIyYKOB C MOCJIEAYIOIIUM
MPUMEHEHHUEM ITHX MO-
neneit 1uist pa3paboTKu U
HCCIIEIOBAHUIN YCTPOUCTB
($OTOHHKY;

Xoporto (6a30BbIH

* 3HaeT NPUHIIMIIBL,IPO-

¢ CTPOMTH MareMaTH4C-

¢ COBPEMCHHBIMH ITIOOXO-

CBETa W MepeIayn dHEep-
TUU;

¢ oOmazaer 0a30BLIMU
OOIIMMU 3HAHUSIMU O 3a-
KOHOMEPHOCTSIX Harpena
1 JIA3epHOTO pa3pyIICHUS

HBIX ITYYKOB;

ypOBeHB) LIECCHL, OOIIME IOHATHA O | CKHE U qmanecxne MO- JaMy 1 METOJUKAMHU I10-
MeXaHHU3MaXx IMOITIOIIEHNA | JEIU MPOLIECCOB paclpo- | CTPOCHUS MaTeMaTH4e-
CBETa U Iepeaaun dHeEpP- CTpPaHEHHU JIa3EPHBIX CKUX U (PH3UIECKUX MO-
THU; IIYYKOB C MOCJEAYIOIUM | JIeJIed IPOLECCOB pac-
* 3HAET NPUHIUILLIPO- | NPUMEHEHUEM DTUX MO- IIPOCTPAHEHU JIa3EPHBIX
LIECCHI, 00I1IME TIOHATHS O JIeneH A1 ucclieoBa- ITY4YKOB;
3aKOHOMEPHOCTSIX Harpe- | HUMH,
Ba U Ja3€pPHOTO pas3pyle-
HH TOTJIOMIAIOIINX Ma-
TEPUAJIOB;
* 3HaAET NPUHIIUIIBLIIPO-
LIECCHI, OOIIHE TTOHSATHS O
MeXaHU3MaX ONTHYECKO-
ro npo0os Npo3payHbIX
cpexn;
VYrnosnerBoputenbH | * Ob6namaer 6a30BEIMU * CTPOUTH MaTeMaTH4e- | * METOAUKAMU IIOCTPOE-
0 (IIOpPOTrOBLIN OOLIMMU 3HAHUSIMH O ME- | CKHE€ MOJICNIU MPOLIECCOB | HUS MaTeMaTHYECKHUX U
YPOBEHb) XaHM3MaXx HOTJIOICHUS pacmipocTpaHeHus ja3ep- | (pu3udIecKux Moene

MPOIIECCOB pacIpocTpa-
HEHUS JIa3€PHBIX MTYYKOB;
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MOTJIONIAIONINX MaTepra-
JIOB;

Tabmuna 5 — Drarnsl

2.2 Komnerenuus ITK-2
[IK-2: crmocoGHOCTRIO apryMEHTHPOBAHHO BBHIOMpATh M PEAIM30BBIBATh HA MPAKTHKE d()(HEKTHB-
HYI0 METOJMKY 3KCHEPHMEHTAJIHHOTO HCCIIEJOBAHUS MapaMeTPOB W XapaKTEPUCTHK NMPHOOPOB, CXEM,
YCTPOWCTB M YCTAHOBOK AJIEKTPOHHUKH U HAHODJIEKTPOHHUKH PA3IMYHOTO (DYHKIIMOHATFHOTO Ha3HAYEHUSI.
Jnst popMHpOBaHHS KOMITETEHIIMH HEOOXOMMO OCYIIECTBUTH PSiJl ATANOB. DTaIbl (POPMUPOBAHUS
KOMIETEHIUH, TIPUMEHSIEMBbIE JJIsl 9TOTO BHUIBI 3aHIATUN M HCIIOJIB3YeMbIe CPEICTBA OILCHWBAHUS TP -
CTaBJICHBI B Ta0IHIIE 5.
OPMHPOBAHUS KOMIIETEHIIMH U HCIIOJIb3yeMbIE CPE/ICTBA OIICHUBAHUS

Cocras

3HaTh

YMmeTs

Baaners

CopepxaHnue sTa-
OB

MeTOzbl 00pabOTKH U aHa-
nu3a nHpopMaIuu B ypaB-
HECHUAX C HaCTHBIMHU
MIPOU3BOJHBIMU TTPUMEHH-
TEJIBHO K TpolieccaM pac-
MIPOCTPAHCHHMS JIA3EPHBIX
ITY4YKOB; 3HAaTb METOAbI Ma-
TEMaTHYECKOI0 aHajIn3a
MOCTABJICHHOM 3aJ1a4y HC-
CJIeIOBAHUM B MpoIieccax
pacrpoCcTpaHeHHs Jia3ep-
HBIX ITyYKOB

MOJIEIINPOBATh peajibHbIE
MIPOLIECCHI PACIIPOCTPAHE-
HUSI JIA3€PHBIX MTyYKOB KaK
KpaeBbl€ 3a/1a4M JUJISl ypaB-
HEHUI B YACTHBIX MIPOU3-
BOJHBIX; YMETh NMHCATh Ma-
KpPOCBHI 111 CAMOCTOSITEIb-
HO pa3paboTaHHBIX MPO-
rPaMMHBIX ITPOJYKTOB

METOJJaMH pEIIECHUs ypaB-
HEHUU B YAaCTHBIX MTPOU3-
BOJIHBIX JJIs1 TEOpETHYE-
CKHX U IPAKTUYECKHX 3a-
Jla4 C UCIOJIb30BaHUEM
MH(GOPMAITMOHHBIX,
KOMITbIOTEPHBIX TEXHOJIO-
TUil; BJIaJI€Th CTAH/1aPTHBI-
MU [IaKe€TaMH aBTOMAaTH3H-
POBaHHOT'O MPOEKTUPOBA-
HUS.

Bunwl 3ansatui

* llHTepaKkTUBHBIC MPaAK-
TUYECKHUE 3aHSATUS;

* HMHrepakTuBHBIE J1a00-
paTopHbBIE 3aHSITHUS;

* HVHTepaKkTUBHBIE JIEK-
1y,

* IIpakTnueckue 3aHs-
TUS;

» JlabGopaTtopHsie pabo-
THI,

e Jlexnum;

* CamocTosTenbHas pa-
oora;

* VHrepakTuBHBIE ITpaAK-
TUYECKHUE 3aHATHS;

* HMHTepakTuBHbIE 1a00-
paTopHBIE 3aHATHUS;

* HHTepaKTUBHEIE JIEK-
Hu;

* [IpaxkTuueckue 3aHs-
THUS;

» JlabopaTtopHbie pabo-
THI,

o Jlexmmuy;

* CamocTosiTenpHas pa-
oora;

* HHrepakTUBHBIE NTpaAK-
TUYECKHUE 3aHATHUS;

* HurepakTuBHBIE 1a00-
paTopHbIE 3aHITHS;

» JlaGopaTtopHbie pabo-
THBI,

» CamocrosTenbHas pa-
0oTa;

Hcnonb3yembie
CpeICTBa OlCHUBA-
HUS

* Oruer no 1aboparop-
HOI1 paborTe;

* Omnpoc Ha 3aHATHSIX;

* KOHCHEKT caMOnoAro-

* Otuet no nabopatop-

HOI1 paboTe;
* Omnpoc Ha 3aHATHSIX;
e KoHcIEeKT caMOoIIoaro-

* Oruer no naboparop-

HOIi paboTe;
e 3auer;

TOBKH; TOBKU;
e 3auer; * 3ayer;
DopmMynUpPOBKA MOKA3aTENEH U KPUTEPUEB OLECHHUBAHUS JAHHOW KOMIIETCHIIMU MPHUBEIECHA B Ta-
Omune 6.
Tabmuia 6 — [TokazaTeny U KPUTEPUU OLIEHUBAHUS KOMIIETEHIIMH Ha 3Tanax
CocraB 3HaTh YmeTh Bnagets
O1nununo * 3HATh METOJBI MAaT€Ma- | * YMETb IIUCATh MAKpO- | * CBOOOJIHO M TBOPYECKH

(BBICOKHMI YPOBEHB)

THYECKOTO MOJAETHPOBA-
HUs, 00pabOTKH U aHAIH-
3a HHPOPMALIUH B ypaB-

CBI U OCYIIECTBIISATH B3a-
UMOCBSI3b (DAMITOB IS
CaMOCTOSITENILHO pa3pa-

pemarb ypaBHEHHUs B
YaCTHBIX ITPOU3BOIHBIX
JUISl TEOPETUYECKUX U
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HEHUIX C YACTHBIMU
HpOI/I3BOI[HI)IMI/I HpI/I OIln-
CaHUH TPOIIECCOB pac-
IIPOCTPAHEHUS JIa3EPHBIX
MTY4YKOB;

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

OOTaHHBIX MPOIPAMMHBIX
IIPOJYKTOB;

* YMETb MOJEIINPOBATh
pa3IM4YHbIE TPOLIECCHI
pacnpoCTpaHEHUs Jas3ep-
HBIX IIyYKOB KaK KpaeBble
3a/1a4M Il ypaBHEHUM B
YaCTHBIX ITPOU3BOJHBIX;

NPaKTUYECKHX 3214 C
IUPOKUM HCITIOJIb30BAHU -
€M CTaH/JIapPTHBIX | MPO-
JABUHYTBIX KOMITBIOTCP-
HBIX TEXHOJIOTHIA;

* CcBOOOJIHO M YBEPEHHO
BJIAACTb CTAHAAPTHBIMU U
NPOJIBUHYTHIMH TIPO-
T'paMMHBIMHU IMAKETaMHU
ABTOMATH3UPOBAHHOTO
IIPOEKTUPOBAHU,

Xoporto (6a30BbIH

¢ 3HATh MCTOAbBI MaTcMa-

®* YMCTh ITHCAaTh MakKpo-

¢ BJIaJACTh METOOAMH PEC-

CJICZIOBAHUI MTPH OIIHCA-
HUH [IPOLECCOB PACIIPO-
CTpaHEHHS Ja3ePHBIX
MyYKOB;

* 3HATh METOJIBI 00pa-
O0O0TKH M aHanM3a UHOP-
MaIi¥ B YPaBHEHHSIX C
YaCTHBIMU TPOU3BOIHBI-
MU;

MTy4YKOB, [IPE/ICTABJICHHbBIE
KaK KpaeBbl€ 3a]1au JUIst
YpaBHEHUI B YaCTHBIX
MIPOU3BO/IHBIX;

YPOBEHB) THYECKOI'0 aHaJIn3a I10- CBI JUISl CAMOCTOSITENIBHO | IIIEHHs YPaBHEHUU B
CTaBJICHHOM 3aJ1a4t UC- pa3pabOTaHHBIX MIPO- YaCTHBIX ITPOU3BOIHBIX
CJIEIOBAHUM IIPU ONIUCA- | I'PAMMHBIX IIPOAYKTOB; JUTSL TEOPETHIECKHUX U
HMH IIPOLIECCOB pacIpo- | * YMETh MOJCIUPOBATh NPaKTHYECKUX 3a7a4 C
CTPAaHCHHA JIa3CPHBIX THIOBBIC IIPOLICCCHI pac- HNCITOJIB30BAHUECM CTAH-
IMY4KOB; MIPOCTPaHCHU Ja3epHBIX | AAPTHBIX KOMIIbIOTCPHBIX
* 3HATh METOJBI 0Opa- Iy4KOB KaK KpaeBble 3a- | TEXHOJIOTHIA;
00TKHM ¥ aHanmM3a HHPOP- | Ja4uu AT ypaBHEHUI B ¢ YBCPCHHO BJIaJICTh
MallMy B ypaBHECHUSX C YaCTHBIX IIPOU3BOJHBIX, CTaHJAPTHBIMH IMaKETaMH
YaCTHBIMHU IIPOU3BOJHBI- aBTOMAaTHU3UPOBAHHOTO
MH IIpY ONMCaHWUM IIPO- MPOEKTUPOBAHUA ;
LIECCOB PacHpOCTPaHCHUS
JIa3€pHBIX ITyYKOB;

VYIOBIETBOPUTENBH | * 3HAThb METOIABI MaTEMa- | * YMETb MOJCIIMPOBATH * 1101 HaOIIOJCHUEM

0 (IOPOroBHIi THYECKOI'0 aHaJIn3a I10- peajbHBIC IPOLIECCHI pac- | BJIaACTh METOJAMU pelle-

YPOBEHb) CTaBJICHHOM 3aJ1a4t UC- IIPOCTPAHCHMS JIA3EPHBIX | HUsI YPAaBHEHHUU B 4acCT-

HBIX TTPOU3BOIHBIX JIJIS
MPaKTUYECKUX 3a/1a4 C
HCIIOJIb30BaHUEM
KOMITBIOTCPHBIX TCXHOJIO-
THii;

* BJIQJIETh CTAHJAPTHbI-
MU IIaK€TaMM1 aBTOMATU-
3UPOBAHHOTO TTPOCKTHUPO-
BaHUs;

I10JIA.

3 TunoBble KOHTPOJILHBIE 32 IaHUSA

Jlis peanu3anuyl BbILICIEPEUUCIICHHBIX 3a7jad 00y4eHHUsI MCIIOIb3YIOTCS TUIIOBBIE KOHTPOJIbHBIE
3aJlaHUs WIM UHbIE MaTepHalibl, HEOOXOAMMBIE JIJIsl OLICHKH 3HAHUI, YMEHUH, HABBIKOB U (UJIM) OIbITA JIe-
ATEJIBHOCTH, XapaKTePU3YIOUINX 3Tanbl (JOPMUPOBAHUS KOMIETEHLUI B MpOIECCe OCBOEHHs 00pa3oBa-
TENBHOU IIPOTPaMMBI, B CJIEIYIOIIEM COCTABE.

3.1 Bonnpochl Ha caMONIOATOTOBKY

— BpemenHas u npocTpaHCTBEHHas Auciiepcuu PacnpocTpaHeHne CBETOBOTO MMITYJbCa B JIHC-
neprupyomieit cpeae. Paccesnue cBera HaBenenHast aHM30TPONUS: JIEKTPO- U MATHUTOONTHYECKHUE d(-
ekl OTpaxkeHne cBeTa OT MOBEPXHOCTU MeTalla. YpaBHEHUS Ui aMIUINTYJ CBA3aHHBIX BOJH. Cka-
JSIpHBIE YKOpPOUEHHBIE ypaBHeHUs [IpuOakeHns 3alaHHON WHTEHCUBHOCTHU U 3a1aHHoro noist Camodo-
KycHpoBKa cBeTa. Pu3nyeckue MPUHIUIIBI JIa3epHOr0 TEPMOSIEPHOTO cuHTe3a. CBEepXCUIIbHBIE CBETOBBIE
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3.2 TeMbI TOMAIITHUX 3aJaHUI
— VYpaBHenusi MakcBemia. Bektop nonsipuzanuu. OCHOBHOE MaTepHaibHOE ypaBHeHue. Hemm-
HelHas MOoJsipu3alys B BOJHOBOM ypaBHeHUHU. OnrTuyeckass aHHU30TPONHS U OCHOBHbIE 3(D(eKTh KpH-
ctajioonTuku. CTpyKTypa CBETOBOI BOJIHBI B aHU30TPOIIHOM KpHcTajlie. MIHTerpanbl ABM>KEHUS JUIs Te-
Hepaluuu BTOpod rapmMoHuku. [IpubmrkeHus 3ajaHHOW MHTEHCUBHOCTH M 3aJaHHOTO nouss ['eHepanus
cyMMapHoO# yacToTsl. [loBblieHne yacToTel BBepX (aHKoHBepcus). [lapameTpuueckoe ycunenue. Cepx-
CUJIbHBIE CBETOBBIE OJIA. CUMMETPUS KPUCTAJUIOB.

3.3 Tembl oIPOCOB HA 3aHATHAX
— VYpaBaenus Makcsemia. Bekrop nomsipusanuu. OcHOBHOE MaTepuaibHOE ypaBHeHue. Pacmpo-
CTpaHEHHE CBETOBOTO UMIYJbCa B AUCHEpTHpYrolei cpeae. @opmyinsl Openens. JBoitHOe Tydenpesiom-
JIEHHE CBETAa Ha I'PAHULIE C AaHU30TPONHOM cpeoi. MIHTerpansl IBUKEHUS 1JI T€HEpaluu BTOPOU rapmo-
HUKH. ['eHepanus cymmapHoi gactotsl. [Tapamerpuueckoe ycunenue. Ilapamerpuueckas renepanus. On-
TUYECKMI HarpeB noryonaromei cpensl. KBaapatnaHo- 1 KyOMUHO HENWHEHHbIE KPUCTAIUIHI.

3.4 Tembl 1200paTOPHBIX PadoT
— MogaenupoBaHue paclpoCTpaHEHHs CBETOBBIX IIyYKOB B HEJIMHEMHBIX Cpelax
— D¢ hexTUBHOCTH TeHepali BTOPOi TapMOHUKH OTPAaHUYEHHBIMU ITy4YKaMHU CBETa
— MopenupoBanue napamMeTpUYECKON IeHepaluy CBETa B CpeAax C KBAaJPaTUYHON HEIMHEHWHO-
CTBIO
— MogaenupoBaHue paclpoCTpaHEHHS CBETOBBIX IIyYKOB B ONTHYECKH HEOJAHOPOIHBIX Cpelax

3.5 3auér
— VYpaBHenuss MakcBemia. Bexkrop nomsipuzannu. OCHOBHOE MarepuaiabHOE ypaBHeHue. Hemm-
HeilHas moysipu3anus B BOJIHOBOM ypaBHeHMH. OTpa)keHHE M MpPEJIOMIIEHHE CBETa Ha IpaHHIle paszeia
cpen. @opmyner Openens. Dpdexr bprocrepa. DpdexTrBHBIC HEMTUHEIHBIE KOXPPUITUSHTHI, BOJIHOBAS
paccrpoiika. IHTerpansl JBMXKEHUS JUIsl TeHepaluy BTOPOil rapMOHMKH. ['eHepalus CyMMapHON 4acTOTHI.
[Tapamerpuueckoe ycunenue. [lapamerpuueckas renepanus. Puznyeckue IPUHLHUIIBI Ja3€pHOr0 TEPMO-
AJIEPHOTO CHHTE3A.

4 MeToanuecKkue MaTepuabl
Jlist obecniedeHus mporiecca OOy9ICHHSI M PEIICHUs 33139 O0yUCHHSI UCTIONB3YIOTCS CIICTYIOIINE
MaTepHUabl:
— METOAMYECKHE MaTepUalibl, OMPEACISIONINE MPOIeAYPhl OIICHUBAHUS 3HAHUM, YMEHUN, HABbI-
KOB U (WJIM) OMBITA JAESITENbHOCTH, XapaKTePU3YIOIINX 3TaIbl (OP-MUPOBAHMS KOMIIETSHIIUN, COTJIACHO 1.
12 paboueit mporpaMmel.

4.1. OcHOBHas1 JIMTEpaTypa
1. Onruka : Yyebnoe mocodue mis By3oB / I'. C. Jlanacoepr. - M. : @uszmaniurt, 2006. - 848 c.
(mamuume B 6ubmmorexe TYCVYP - 30 3k3.)

4.2. JlonoHuTEIbHAS JIUTEpPaTypa
1. BsaumopneiicTBHE ONTHYECKOrO M3IydyeHHs ¢ BeuiecTBoM: yueoHoe nmocobue / I1. I1. Teiixo. -
Tomck: TYCVYP, 2007. - 151 c. (Hanuuue B 6ubamnoreke TYCVYP - 89 5k3.)
2. SpuB A., IOx II. OnTrueckue BONHBI B KpucTamiax. - M.: Mup, 1987. — 616 c. (Hanuuue B
oubmmoreke TYCVYP - 5 3x3.)
3. Ilen U.P. Ilpunuumnsl HenuHeiHOU ontuku. — M.: Hayka, 1989. — 557 c. (Hanuuue B 6ubmamo-
teke TYCVYP - 4 3x3.)

4.3. O6s13aTesibHbIE YUeOHO-MeTOAUYECKHE TOCOO S

1. BzauMmoneicTBUE ONTUYECKOTO U3TyYEHUS C BellecTBOM: MeToAnYeCcKue yKa3aHus K MpaKTH -
YECKUM 3aHSITHSIM JIs CTyneHToB Hanpasienus 210100.62 — "Dnextponuka u HaHodnekTponuka" / ep-
omna B. B., Illaamapor C. M. - 2014. 16 c. [DOnekrponHbiii pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/4089, cBOOOTHBIIA.

2. PacnpocTtpaHeHue ma3zepHbIX My4ykoB: MeTonudyeckue yKazaHhs IO CaMOCTOATEIbHOU
pabore / Teiiko II. II. - 2012. 17 c. [Dnekrponssii pecypc] - Pexum mocryna:
https://edu.tusur.ru/publications/2290, cBOOOTHBIH.

3. MonenupoBanue pacpOCTPAHCHUS CBETOBBIX ITyYKOB B HEJIMHEWHBIX cpeiax: MeToanyeckue
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yKazaHus K j1abopartopHbiM padotam / I'efiko I1. I1. - 2012. 11 c. [OnexkTpoHHbIH pecypc] - Pexxum pocty -
na: https://edu.tusur.ru/publications/1352, cBOOOHBIA.

4. MopenupoBaHue NapaMeTpUUYECKON T€HEPALIMU CBETA B CPeax ¢ KBAAPAaTHYHON HEIMHEWHO-
CThIO : Meronuueckue yka3aHus K J1aboparopubiM padotam / T'eiiko I1. I1. - 2012. 14 c¢. [DnexkTpoHHBIH
pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/1351, cBoO0OHBIA.

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

4.4. Pecypcsol cetu UnTepHer

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