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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;{pbl
nporokot Ne 66 ot « 20 » 4 2018 1
JINCT COI'NTACOBAHU A

Pabouas mporpamma JUCHUIUIMHBI COCTaBJIeHA C y4eToM TpeOoBaHWU (enepalbHOTO Tocyaap-
CTBEHHOTO 00pa30BaTeNbHOr0 cTaHaapra Beicuiero obpasosanus (PI'OC BO) mo HampaBieHHIO MOITO-
toBKH (cnenmanbHocTH) 12.03.03 dortonmka u ontomHdopmaruka, yrBepxkacHHoro 03.09.2015 rona,

paccMoTpeHa u omobpeHa Ha 3acemanuu Kadempsl DI «  » 20 roma, MPOTOKOI
Ne .

Pa3zpaboTumk:

cTapmmii mpenoaasarens kag. OI1 M. B. bopoaun

3aBenyromuii ooecrednBaromnei kad.
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3aBey oMM BRITyCKArOIIeH Kad.

Ol C. M. [llannapos
OKCIEepTHI:

[Tpodeccop kadeapsl AMEKTPOHHBIX
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JlouieHT Kadeapsl NEKTPOHHBIX MPU-
6opos (DI1) A. U. AkceHoB
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1. lean u 3agaun AUCHUILIHHBI

1.1. lleau TUCHMIINHBI
dbopMHUpOBaHWE Y CTYACHTOB MPEJICTABICHUN O PACTIPOCTPAHEHUH JIA3EPHBIX MyYKOB B Pa3JIMUHBIX
cpenax

1.2. 3agaun IMCHMIIIINHBI
—  J1aTh CTYyJIEHTaM COBPEMEHHBIE CIICIHabHBIC 3HAHHUS C YYETOM IOCIIEAHUX HAyYHBIX JOCTH-
KEHUH B 00JaCTH JIa3epHbIX BO3/IEHCTBUI Ha BELIECTBO, BKJIOYAs MEXaHU3MbI MTOTIONIECHHS CBETa U Iepe-
Jla4¥ SHEPTUH;
—  M3Y4MTbh 3aKOHOMEPHOCTH HarpeBa U JIa3epHOIo pa3pylleHHs MONIOA0IINX MaTepHaJIOB;
—  J1aTh MPEACTaBIeHHUS 00 ONTHYECKOM MPO0OOE MPO3PAYHbIX CPEe

2. MecTo aucuuiuiaiabl B cTpykrype OITOII

Juctummuaa «Pacnpoctpanenue azepHbix mydkoBy (b1.B.J1B.9.2) otHocurcs k 61oky 1 (Bapua-
THBHAS YacTh).

[IpenmecTByOMUMA JTUCIUATUTMHAMHEA, (HOPMUPYIONTUMHU HAYAIbHBIC 3HAHUS, SBISIOTCS: AKY-
CTOOTITHUYECKHE METO/IbI 00paboTKu mHpopMaluu, ONTHIYECKUE METOABI 00paboTKH MHMOpPMAaIK, YpaB-
HeHHs onTopu3nKy, OU3UKa.

[TocnenyomuMu TUCHUIUIMHAMU SBISIOTCA: 3allUTa BBHIMYCKHON KBalu(UKAIMOHHOW pabOThI,
BKJTIOYAsl TIOITOTOBKY K MPOIIEAYpe 3alIUThI U MPOLEAYpY 3amuTel, Henmuueitnas onrtuka, [Ipeaauriom-
Has mpaktuka, [I[pubopbl KBaHTOBOU ANEKTPOHUKH U POTOHUKH, DU3NYECKHE OCHOBBI KBAHTOBOW U ONTH-
YECKOM JIEKTPOHUKH.

3. TpeGoBaHus K pe3yibTaTaM OCBOEHHS JUCHUNIHHBI

[Tpouiecc n3yueHus: AMCUUILIMHBI HAMpaBieH Ha (JOPMUPOBAHUE CICAYIOMINX KOMITIETCHIINH:

— TIK-1 ctocoOHOCTRIO K aHAU3Y IMOCTABICHHON 3a]]a4i UCCIICA0BaHUHN B 00acT (DOTOHUKHU U
ONTOMH(OPMATUKH;

— TIK-2 roToBHOCTBIO K MaTeMaTHYECKOMY MOAETHPOBAHUIO TPOLIECCOB U OOBEKTOB (POTOHUKHU
U ONTOMH(OPMATUKH, UX UCCIETOBAHUIO Ha 0a3e CTaHIapPTHBIX MMaKeTOB aBTOMATU3HPOBAHHOTO MPOEKTHU -
POBaHUS M CAMOCTOATENEHO Pa3padOTaHHBIX MPOTPAMMHBIX MPOAYKTOB;

B pesynbrare u3ydeHus TUCIUIUIUHBI 00yYalOIUNCS JOIKEH:

— 3HaTh METO/bl aHAJIU3a MOCTABJIEHHOW MPOEKTHOW 3a7a4d B 00JacTU (POTOHMKH U ONTOUH-
dbopMaTUKH Ha OCHOBE MOAOOPA U U3YyUEHUS JIUTEPATyPHBIX U MATEHTHBIX UCTOYHUKOB; JIIEMEHTHYIO 0azy
MOJTYIIPOBOAHHUKOBBIX, BOJIOKOHHBIX U IUIAHAPHBIX JIA3CPOB

— yMeTb BBITIONHATh MareMaTHuecKoe (KOMIBIOTEPHOE) MOJSIHPOBAHMS C IENBI0 aHaIn3a U
ONITUMH3AINH TAPaMETPOB OOBEKTOB (POTOHUKM M ONTOMH(OPMATUKU Ha 0a3e MMEIOIIMXCS CPEICTB UC-
CJIEIOBAaHUN U TIPOEKTUPOBAHUS, BKIIFOYAsl CTAHIaPTHBIC MAKEThl ABTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS
n HCCHGHOBaHHfI; MMPOBOJAUTH UCCJIICAOBAHUA PA3JIMYHBIX 00BEKTOB (1)OTOHI/IKI/I u OHTOI/IH(l)OpMaTI/IKI/I 110 3a-
JAaHHOW METOAMKE C BEIOOPOM TEXHHUECKHX CPEICTB M 00pabOTKON pe3ynbTaToB

- BJIAAE€Tb IMPpUCMaMU HaJIaJKH, HaCTpOI\/JIKI/I U OIILITHOU MIPOBCPKHU OTACIBbHBIX BUIAOB 3JICMCH-
TOB, YCTPOMCTB U cucTeM (POTOHUKH M ONTOMH(OPMATHKH B JIA0OPATOPHBIX YCIOBUSAX U HA 00BEKTaX

4. O6bem IMCUMIJIMHBI M BUABI Y4e0HOil padoThI
OO01ast Tpy10€MKOCTb JUCHHUIUIMHBI cocTapisieT 2.0 3a4eTHBIX eIMHHIIbI U IIPECTaBIeHa B Ta0Iu -

%Zgﬁlld'ua 4.1 — Tpy10€MKOCTh JUCHUILIMHBI
Bunet yueOHOI esTenbHOCTH Bcero uacos Cemectpsl
7 cemecTp
AynuTtopHble 3aHATHS (BCETO) 36 36
Jlexknuu 12 12
[IpakTnueckue 3aHATUA 16 16
JIaGoparopHble pabOThI 8 8
CamocrosTensHas pabota (Bcero) 36 36
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Odopmiterre 0T4eTOB 110 JIA0OPATOPHBIM paboTam 16 16
[IpopaboTka JIEKIIMOHHOTO MaTepuaia 11 11
[TonroToBka K MPaKTUYECKUM 3aHATHUSM, CEMHHApAM 9 9

Bcero (6e3 sx3amena) 72 72
OO6miast Tpy10€MKOCTb, 4 72 72
3auerHbie EquHunel 2.0 2.0

5. ConepixaHue TUCHMILINHBI

5.1. Pa3znesnsl JucHUILIMHELI 1 BUALI 3aHATHI
Paznensl AMCIMITITMHBL U BUABI 3aHATUH TpUBEICHBI B Tabmuie 5.1.
Tab6muna 5.1 — Pa3gesnsl AUCUUIUIMHEL U BUIBI 3aHATUI

AR
o o o o o E =
= jas] () (o) < 2 (0] s
? S < B FoS 20
Ha3Banust paznenoB AMCHUIIIMHBI ) © o, a, P &
) > | . e 4 = o
= < © = o Q 2 E
. < < S e =
= = ) M8 e
7 cemecTp
1 ®dusnyeckre 0OCHOBBI PaCIpPOCTPAHEHUS 2 2 0 3 7 IIK-1, ITIK-2
Ja3€pHBIX ITyYKOB B BEIIECTBE
2 PacnpocTpaHeHHe Ja3epHbIX MyYKOB B 1 2 0 2 5 [K-1, ITIK-2
JIMHEWUHON U30TPOIHOMN cpese
3 PacnpocTpaHeHue Ja3epHbIX MyYKOB B 1 1 0 2 4 [TK-1, TIK-2
AQHU30TPOIHOMU cpenie
4 PacnipocTpaH€eHUE JIa3epHbIX IyYKOB Ha 1 1 2 6 10 |IIK-1, ITK-2
TPaHULE pa3lena cpen
5 PacnipocTpaHeHue na3epHbIX IIy4YKOB B 2 2 0 3 7 ITK-1, IIK-2
HEJIMHENHBIX cpefax
6 I'eneparust BTOpoi ONTHUYECKON TapMo- 2 2 2 6 12 |TIK-1, [TIK-2
HUKHU B KpUCTaJlJIaxX
7 Jlpyrue HEIMHEUHO-ONITUYECKHE SIBJIE- 1 2 4 10 17 |TIK-1, [IK-2
HUS B KPUCTAIUIAX
8 TenmoBoe nelcTBUE JTa3€pHOTO U3Tyde- 1 2 0 2 5 [TK-1, TIK-2
HUS Ha BEILIECTBO
9 B3auMozencTBie CBEpXKOPOTKUX UM- 1 2 0 2 5 ITK-1, TIK-2
IIyJbCOB C BELIECTBOM
Hroro 3a cemecTp 12 16 8 36 72
Hroro 12 16 8 36 72

5.2. Conep:xanue pa3aesioB TUCHUILIHHBI (110 JIEKIHAM)
ConeprxaHue pas3esioB TUCIUILIHH (110 JISKIIUSAM) IPUBEICHO B TaOIHIe 5.2.
Tabmuna 5.2 — ConeprkaHue pa3/ieiaoB JUCIUILINH (TI0 JICKITHSIM)

Ha3zBanus paznenos Copeprxanue pa3esioB JTUCHUTIIUHBI (10 JICKIUSM)

TpyroeMKoCTb,
q
dopmupyembie
KOMIETEHIUU
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7 cemecTp

1 ®u3nueckue ocHOBBl | YpaBHeHus Makcseiia. Bektop nosnspuzanuu. IK-1, ITK-
pacnpocTpaHeHUst OcHOBHOE MaTepuajabHOE ypaBHeHUE. Henuueiinas 2
Ja3epHbIX ITyYKOB B MOJIIpU3aLUs B BOJTHOBOM ypaBHEHUM. Mozenu Helu-
BELIECTBE HEWHOH noJsipu3auuu. BpemeHHast u IpoCTpaHCTBEH-

Has AUCTIEPCUU

Hroro
2 PacnpocTpaHeHue DnexkTpoHHas Teopus aucnepcuu Jlopenma. Jucnep- IIK-1, I1K-
Ja3€pHBIX ITyYKOB B CHS U NIOIVIOIIEHHE CBETA B JIMHEHHOW N30TPOITHON 2
JMHEWMHON U30TPONHON | cpene. PacnpocTpaHeHne CBETOBOTO MMITYJIbCa B IUC-
cpene neprupyrouen cpene. Paccesue csera

Uroro
3 Pacnipoctpanenue Onrtuyeckast aHU30TPOITUS K OCHOBHBIE AP PEKTHI IK-1, ITK-
JIa3€pHBIX ITyYKOB B KpUCTAIIIOONTUKHU. CTPYKTypa CBETOBOM BOJIHBI B 2
AHU30TPOITHOM cpesie AHU30TPOITHOM KpHCTaJUIE. DIUIMIICOU]T TOKa3aTenen

npenomiieHust. opmynsl Openens. J[BoitHoe yye-

IIPEJIOMJICHUE CBETA HA TPAHULIE C AaHU30TPOITHON

cpenoii. HaBeneHHas aHM30TPOINMS: 3JIEKTPO- U Mar-

HUTOONITHYECKHE YPPEKTHI

Hroro
4 PactipocTpaHeHue OTpakeHHe ¥ MpeJIoMIICHHE CBETA Ha TPAHUIIC pa3Jie- [IK-1, T1K-
Ja3€pHBIX ITyYKOB HA na cpen. Popmynsl Openens. Dpdexr bproctepa. OT- 2
IpaHule pasjiena cpel pakeHHe CBEeTa OT MOBEPXHOCTH MeTaJlIa.

Hroro
5 PacnipocTpanenue CummeTtpust KpucTauioB. KBagpaTuaHo- U KyOUYHO IIK-1, T1K-
Ja3epHBIX ITyYKOB B HEJIMHEIHbIe KpucTa/uIbl. D(PPEeKTUBHBIC HENMHEHHbIE 2
HEJMHENHBIX Cpeax K03(pPUIIMEHTHI, BOJIHOBAs pacCTPOUKa. YpaBHEHUS

JUISL aMIUIMTY CBSI3aHHBIX BOJIH. CKaJIIpHBIE YKOPO-

YEHHBIE YPAaBHEHHUS.

Hroro
6 I'enepanus BrOpoi WHrerpaisl ABMKEHUS 1)1 FEHEPALIMKU BTOPOU rapMo- IIK-1, IIK-
ONTUYECKOW TAPMOHUKH B | HUKH. AHAJTUTUYECKHUE PEILIEHUSI CUCTEMbI YKOPOUEH- 2
KpUcCTaJlJax HBIX ypaBHEeHUH. D) (HeKTUBHOCT peoOpa3oBaHUs

BO BTOPYIO TapMOHUKY. [Ipubmmkenus 3a1aHHOM UH-

TEHCUBHOCTH U 33JaHHOTO IOJIS.

Uroro
7 lpyrue HenuHenHo- I'enepanus cymmapHo# yactoTsl. [1oBbIIEHNE YacTO- IK-1, ITK-
ONTUYECKUE SIBJICHUSI B | ThI BBEpX (ankoHsepcusi). [eHepaius pa3HOCTHOI ya- 2
KpHUCTajiax CTOTHI B TE€parepLoBblii quanas3oH. [lapamerpuueckoe

ycunenue. [Tapamerpuueckas renepaius. Camodoky-

CHUpPOBKa CBETA.

Hroro
8 TerutoBoe nencTere OnTHueckuil HarpeBs nomomnaroen cpeasl. Mm- [IK-1, IIK-
Ja3€pPHOTO U3JIy4YECHMs Ha | IIyJbCHBIM HAarpeB MOBEPXHOCTH METAJLIA JIa3E€pPHBIM 2

B€IICCTBO

n3iydeHueM. JIa3epHblil OTKUT NTOJTyIIPOBOAHUKOB.
dusnyecKue NPUHLMIIBI JA3€PHOTO TEPMOSIEPHOTO
CHHTE3a.

HUtoro
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9 B3zaumozeiicTBue
CBEPXKOPOTKHUX

CBepxcuiibHbIE CBETOBBIE TTOIsl. HOBBIE TEXHOMOTMH 1 IIK-1, T1K-
Oasupyromrecs Ha PeMTOCEKyHTHBIX UMITYThCaX. 2
UMITYJIbCOB C BemecTBoM | [lepcrekTHBBI McCie0BaHUN B3aUMOACHCTBUS (heM-
TOCEKYHIHBIX UMITYJIbCOB C BEIIIECTBOM.

Htoro

1

Hroro 3a cemectp

12

5.3. Paznesibl AMCHMIIMHBI M MEKIMCUMILUIMHAPHBIE CBS3M ¢ 00ecneYnBAKIIMMH (TPeAbI Ty IIIMHU)
U o0ecrniedyuBaeMbIMH (MOCJIEXYOUUMH) TUCHUTIHHAMU
Paznenpl QTUCHUIUIMHBI U MEXIUCHUIUTMHAPHBIC CBSI3U C 00E€CTICYMBAIONINMHE (TIPEABLAYIIINME) U
obecrnieunBaeMbIMHU (TTOCIIETYIONMMH ) AUCITUTUTHHAME TIPEICTAaBIEHBI B TabmuIe 5.3.
Tabnuua 5.3 — Pazaensbl IUCIUIUIMHBI B MeXKAUCIUITMHAPHBIE CBA3H

Ne paznenoB qaHHOUN AUCHUTUIMHEL, IS KOTOPBIX HEOOXOIUMO H3YUCHHE
HauMeHOBaHKE TUCIUILIHH 00€eCIIeunBaIONX U 00ECIIEUNBAEMBIX JUCIIUILINH
1 2 3 4 5 6 7 8 9
[IpenecTByromre JUCHUTIIIUHBI
1 AxycroonTu4ecKue MEeTOIbI . N n n n n
00paboTku HHpOpMaIIH
2 OnTrdeckrue MeTo bl 00pa- n N n n N n n
060TKHM HH(pOpMATHU
3 YpaBHeHUs ONTOPUUKU + + +
4 Ousuka + + +
[Tocnenyromye TUCUUTIIIMHBI

1 3amura BBITYCKHOM KBaJIU-
(uKaMoOHHON paboThI, BKIIO- 4 N n N n N n N N
4asi IOJIFOTOBKY K MPOLIEype
3alUTHl U TPOUEAYPY 3aIUTHI
2 Henuneilinasg ontuka
3 [IpeaauruioMHas mpakTHKA
4 TTpuOopsI KBAHTOBOU DJIEK-

PHOOP + + + + + + + + +
TPOHUKHU U (DOTOHUKH
5 ®u3uueckue OCHOBLI KBaH-
TOBOM M ONTUYECKOU JIEKTPO- + + + + + + + + +
HUKHU

5.4. CooTBeTCcTBHE KOMIIETeHIM, (POPMHUPYEMBIX NIPH W3YYECHUHU ANUCUMILIMHBI, M BH/10B 3aHATHI
CooTBeTcTBHE KOMIMETEHUUH, (HOPMUPYEMBIX MPH H3YyYEHUM AUCLUIUIMHBI, W BHUJIOB 3aHATUN

npeAcTaBiIeHo B Tabnuie 5.4.

Tabnuma 5.4 — CooTBETCTBHE KOMITETEHIIUN, (POPMUPYEMBIX TIPH W3YUYCHUU THUCHIUTLINHBI, U BUIOB 3aHS -

TR
§ Bunnl zaustuit
=l = . .
=) o
] [+~
& y & 8 g DopMbI KOHTPOJIS
E . .
s = 5 9 z
S = = O
M =
ITK-1 + + + + Ot4er o maboparopHoii pa-
6ote, Onpoc Ha 3aHATUSAX,
3auer, TecT
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I1K-2 + + + + OtyeT mo 1aboparopHoOi pa-
6ote, Onpoc Ha 3aHATHUSAX,
3auert, Tect

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

7. JIaGopaTtopHbie padoThI
HaumenoBanue nabopaTopHbIXx paboT npuBeaeHo B Tabmuie 7.1.
Tabnuna 7.1 — HaumeHoBaHue 1ab0paTOpHBIX paboT

3 @]
g 3 5
2 S 5
Z 25
]
Ha3Banus pa3znenos HaumeHnoBaHue 1abopaTopHbIX padoT z = &5
= | %
2 o 2
= S
7 cemecTp
4 PacnpocTtpaHeHue MonenrpoBaHne pacCipOCTPaHEHHSI CBETOBBIX ITyYKOB 2 [IK-1, ITK-
Ja3€pHBIX ITyYKOB HA B ONTHUYECKHU HEOJHOPOJIHBIX Cpeaax 2
TpaHulIe pasjiena cpel Hroro
6 I'eneparnus BTOpoOit D dexTHBHOCTH TeHEpaIK BTOPOI TapMOHUKH OTpa- 2 IK-1, TIK-
ONTUYECKOW FapMOHUKH B | HIUEHHBIMHU ITy4YKaMH CBETa 2
KpHUCTaJIax Wroro 2
7 pyrue HenuHenHo- MonenupoBaHue IapaMeTpu4eCcKo reHepauu CBeTa 2 IIK-1, ITK-
ONTUYECKHUE SABJIICHUSA B B CpeAax ¢ KBaJPaTUYHON HEJTUHEHHOCTBIO 2
Kpuctajiax MogenupoBaHue paclpoCTPaHEHHUS CBETOBBIX ITyUKOB 2
B HEJIMHEHHBIX Cpeaax
Hroro 4
Hroro 3a cemecTp
8. IIpakTuyeckue 3aHATUSA (CEMHUHAPBI)
HaumeHoBaHMe NpakTHYECKHUX 3aHATUN (CEMUHAPOB) MpUBEACHO B Tadmue 8. 1.
Tabauma 8.1 — HamMmeHoBaHMe MPaKTHYECKUX 3aHATHHA (CEMHHAPOB)
3 =
3 = =
Z = 5
Ha3zBanus pasnenos HanmMeHnoBaHMe NMpakTUUECKUX 3aHATHN (CEMUHAPOB) Z 7 25
< ¥
= o =
a S g
= S
7 cemecTp
1 ®u3nueckue ocHOBBl | YpaBHeHuUs MakcBeia. BexkTop nonspuzanun. 2 IK-1, ITK-
pacnpocTpaHeHUst OcHOBHOE MaTepuajabHOE ypaBHeHUE. Henuueiinas 2
Ja3€pHBIX ITyYKOB B MOJIIpU3aLsl B BOJTHOBOM ypaBHEHUM. Mozenu Helu-
BEILIECTBE HelHononapu3anu. BpeMeHHast 1 mpoCcTpaHCTBEH-
Hasi AUCTIEPCUU
Hroro 2
2 PacnipocTpanenue DnexTpoHHas Teopus aucnepcuu Jlopenma. Jucmep- 2 IK-1, TIK-
JIa3€pHBIX ITyYKOB B CUsl ¥ NIOIVIOUIEHUE CBETA B TMHEHHON U30TPOITHOM 2
JIMHEHHOMN U30TPOIIHOM | cpene. PacripocTpaHeHre CBETOBOTO UMITYJIbCA B THC-
cpene neprupytouei cpene. Paccesnue csera
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Uroro 2
3 Pacnipoctpanenue Onrtuyeckast aHU30TPOITUS K OCHOBHBIE A(PPEKTHI 1 IK-1, ITK-
Ja3epHBIX ITyYKOB B KpUCTaUI00NTHKH. CTPYKTypa CBETOBOU BOJIHBI B 2
AHU30TPOITHOM cpesie AHU30TPOITHOM KpHCTaJuIe. DIUIMIICOU]] TOKa3aTene

npenomiieHus. opmynsl Openens

Hroro 1
4 PacnipocTpaHenue OtpakeHue U IIPETOMIICHUE CBETA HA IPAHULIE pa3Je- 1 IIK-1, IIK-
JIA3€PHBIX MMyYKOB HA na cpen. @opmynsr Openens. Db dexr bprocrepa. OT- 2
TpaHULE pa3liena cpel pakeHHE CBETa OT IIOBEPXHOCTH MeTalIa

Uroro 1
5 Pacipoctpanenue D¢ dexTuBHBIC HETUHEHHBIE KOAPPHUIIMEHTHI, BOIHO- 2 IK-1, ITK-
Ja3epHBIX ITyYKOB B Basi pacCTpoiKa. YpaBHEHMs JJIs aMIUIUTYJ CBA3aH- 2
HEJIMHEWHBIX cpelax HBIX BOJIH. CKaJIsIpHbIE YKOPOUEHHbBIE YPaBHEHUS

Hroro 2
6 ['enepanus Bropoii WHTerpasl ABMKEHUS JJI TEHEPALMKY BTOPOU rapMo- 2 [IK-1, IIK-
ONTUYECKOW TAPMOHMKH B | HUKH. AHAJIUTUUYECKHUE PEILIEHUS CUCTEMbI YKOPOUEH- 2
KpHCTaJLIaxX HBIX ypaBHEHUH. D¢ (EeKTUBHOCTH NpeoOpa3oBaHUs

BO BTOPYIO rapMOHUKY. [Ipubnmxenus 3ajaHHOM UH-

TEHCUBHOCTH U 3aJIaHHOTO ITOJIs1

Hroro 2
7 Ilpyrue HeIuHEeWHO- ['enepanusi pa3HOCTHOM YaCTOTHI B T€pAreprioBhIil IIK-1, T1K-
ONTUYECKHUE sIBIEHUS B | quana3oH. [lapamerpuueckoe ycunenue. [lapamerpu- 2
KpHCcTajiax qecKasl FeHepaLus

Hroro 2
8 TennoBoe aelicTBue OnTHueckuil HarpeB nomomaroen cpeasl. Mm- 2 IIK-1, IIK-
Ja3€pPHOT0 U3JIy4YEeHMS Ha | IIyJIbCHBIM HAarpeB MOBEPXHOCTU METalIa JIa3epHbIM 2
BELIECTBO U3IIyYEHUEM.

Uroro
9 B3aumoneiicTaue CaepxcuibHble cBETOBbIE 1oJis1. HoBble TeXHOMOrNN IK-1, ITK-
CBEPXKOPOTKHX Oazupyrolecs Ha eMTOCEKYHAHbBIX UMITYJIbCaXx. 2
MMITyJIbCOB C BEUIECTBOM |y 2
Hroro 3a cemectp 16

9. CamocTrosTeqabHasi pabora

Bunsr camocTosiTenbHON paboThI, TPYAOEMKOCTh U (hOpMUpPyEeMbIe KOMIIETECHIIUN MTPEICTABICHBI B

Tabnuie 9.1.
Tabmuma 9.1 — Bugbl caMOCTOSITETbHOM paboThI, TPYAOEMKOCTh M (DOPMHUPYEMbIe KOMIIETECHIHH
) A
I 0
2 = =
o O =
Bunasl camocrosTensHON = > 0
HazBanus pa3nenos z 7 &= ®opMBI KOHTPOJIS
paboTbl 8 S B
S =
2 o g
= S
7 cemecTp
1 ®u3nueckrue OCHOBEI [ToaroroBka k mpakTuye- 1 IIK-1, 3auet, Onpoc Ha 3aHATUSX,
pacrpocTpaHeHus CKUM 3aHSATHSIM, CEMHUHA- [TK-2 Tect
Ja3epHBIX MTyYKOB B pam

CornacoeaHa Ha noptane Ne 41407




BCIHICCTBC

[IpopaboTka IeKIMOHHOTO
Marepuana

Htoro

2 PacnpoctpaHenue
JIa3€pHBIX ITyYKOB B
JIMHEHHON U30TPOITHOMN
cpene

[ToaroroBka k mpakThue-
CKHMM 3aHSITHSM, CEMHUHA-
pam

IIpopaboTKa JEeKIIMOHHOTO
Mmarepuaia

HUtoro

TK-1,
TK-2

3adet, OnpoC Ha 3aHATHUSAX,
Tect

3 PacnpoctpaneHue
JIa3€pPHBIX ITyYKOB B
AHU3OTPOITHOM cpeie

[ToaroroBka K mpaxkTuye-
CKHUM 3aHSTUSAM, CEMHHA-
pam

[IpopaboTka JIeKIIMOHHOTO
Mmarepuaia

HUroro

IIK-1,
[K-2

3auet, OnpocC Ha 3aHATHUSAX,
Tect

4 PacnipocTpaHeHue
Ja3epHBIX ITyYKOB Ha
rpaHULE pa3jela cpen

[ToaroroBka k mpakTuue-
CKHM 3aHSATHSIM, CEMHHA-
pam

[IpopaboTka JIeKIIMOHHOTO
Marepuaia

OdopmieHne 0TYETOB 10
nabopaTopHBIM paboTam

Hroro

TK-1,
TK-2

3auet, Onpoc Ha 3aHATHUSX,
OtyeT mo naboparopHOM
pabote, Tect

5 PacnipocTpanenue
JIa3€pPHBIX MTyYKOB B
HEJIMHEWHBIX cpeax

[ToaroroBka K mpaxkTuye-
CKHUM 3aHSTUSAM, CEMHHA-
pam

[IpopaboTKka JEeKIIMOHHOTO
Marepuaa

HUtoro

IIK-1,
[K-2

3adet, OnpocC Ha 3aHATHUSAX,
Tect

6 I'enepanus Bropoi
ONTUYECKOW FapMOHUKH B
KpUCTaJlJIaxX

IToaroroBka K mpakTuie-
CKUM 3aHATHUSAM, CEMUHA-
pam

[IpopaboTka IeKIMOHHOTO
Marepuaia

OdopmiieHre OTYETOB 110
naboparopHbIM paboTam

Hroro

IIK-1,
[IK-2

3auet, Onpoc Ha 3aHATHSAX,
Otuer no naboparopHoit
pabote, Tect

7 Ilpyrue HeIuHEeWHO-
ONTUYECKHUE SIBJICHUS B
KpHUCTaiax

[ToaroroBka k mpakTuye-
CKHMM 3aHSITHSM, CEMHUHA-
pam

[IpopaboTka JEeKIMOHHOTO
Marepuaa

OdopmieHne 0TYETOB 10
nabopaTopHBIM paboTam

HUroro

10

TK-1,
TK-2

3auet, Onpoc Ha 3aHATHUSX,
Otuet no naboparopHoii
pabore, Tect
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8 TermmoBoe nelicTBHE IToaroroBka k mpakTuue- 1 TIK-1, 3auet, OnpocC Ha 3aHATHUSAX,

JIA3€PHOTO U3JIyUYCHUS HA | CKHAM 3aHATHUSIM, CEMUHA- [K-2 Tect
BEILECTBO pam

[TpopaboTka IeKIIMOHHOTO 1

Marepuaa

HUroro 2
9 B3auMmogeiicTBrue [ToaroroBka Kk mpakTuue- 1 IIK-1, 3auet, Onpoc Ha 3aHATUSX,
CBEPXKOPOTKHUX CKHUM 3aHATUSAM, CEMHUHA- [IK-2 Tect
HMITYJIbCOB C BEILIECTBOM | pam

[TpopaboTka JIEKITMOHHOTO 1

Marepuaia

Hroro 2
Hroro 3a cemectp 36
Hroro 36

10. KypcoBoii npoekr / kypcoBasi padora
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OllEHKH YCIIeBAeMOCTH 00y4aroumuxcsi

11.1. banibHbIe OLEHKH ISl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MaxkcuMabHBIH MaxkcuMabHBIH
DneMeHTHI y4eOHOU 6asu1 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ |  ©Gamnn 3a mepuon
NEeITEIbHOCTH mexay 2KT u na ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
7 cemecTp
3ager 20 20
Onpoc Ha 3aHATUSAX 12 12 6 30
OtyeT no naboparopHo 20 20 40
pabote
Tect 10 10
Hroro makcumym 3a nepu- 32 32 36 100
on
Hapacraromum ntorom 32 64 100 100

11.2. IlepecuyeT 02/1710B B OLIEeHKHU 32 KOHTPOJIbHbIE€ TOYKH
[TepecyeT OamIoB B OLIGHKH 32 KOHTPOJIBHBIC TOUKH MpeACTaBIeH B Tadbmuie 11.2.
Tabmuma 11.2 — IlepecueT 0anioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

banibl Ha 1aTy KOHTPOJIBHON TOYKHU Ouenka

> 90% ot MakcuMaIbHON CyMMBbI OatoB Ha gaty KT 5

Ot 70% 1o 89% oT MakcuMaabHOM cyMMBI O6aioB Ha naty KT

Ot 60% 10 69% oT MakcuMaIbHON cymMMbI OaioB Ha naty KT

CRERRIEN

< 60% ot MakcuMalibHOW cyMMBbI 6asutoB Ha aaty KT

11.3. Ilepecyetr cymMMbI 02/1710B B TPAAULHOHHYIO H MEKTYHAPOAHYIO OLIEHKY
[lepecuer cymMMBl 0asIOB B TPAIUIIMOHHYIO U MEXKIYHAPOAHYIO OLIEHKY TPEJICTABICH B TAOIHUIE
11.3.
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Tabmuma 11.3 — Ilepecuer cymMMbl 0aJIJIOB B TPAJUIIMOHHYIO M MEXTYHAPOAHYIO OLCHKY

Urorosas cymma 0asios,

Onenka (I'OC) YYHUTHIBACT YCTEIIHO CAaHHBIA Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIM4YHO)
85 -89 B (odens xoporiio)

4 (xopor110) (3a4TeHO) 75 - 84 C (xopor0)
70 - 74
65 - 69 D (ynoBneTBOpHUTENBHO)

3 (yIOBJIETBOPUTENHHO) (3a4TEHO) 60 - 64 E (HocpeicTaento)
2 (seynoBIeTBOpHTENSHO) (HE Hwxe 60 6aioB F (Hey0BIE€TBOPUTEINIBHO)

3aYTEHO)

12. YueOHO-MeTOAMYecKOe U MHPOPMAIIMOHHOE O00ecTieYeHHe TUCHUIINHBI

12.1. OcHoBHas JIMTEpaTypa

1. KBanToBbIe npUOOpPHI U ycTpoiicTBa [DnekTpoHHbIN pecypc]: YueOnoe nocodue / B. H. [la-
BeIIoB - 2018. 112 c. - Pexxum noctyna: https://edu.tusur.ru/publications/7231 (nara oOpateHus:
30.07.2018).

2. Teiiko ILII. IlpuknanHas HenuHeWHas onTuka: yuyeOHoe mocobdue, Tomck, TYCVYP, 2007. -
109 c. (nanuuue B 6ubamoreke TYCVYP - 82 7k3.)

3. B3saumoneiicTBHe ONTHYECKOTO M3Iy4YeHMs C BeulecTBoM: yueOHoe nocobue / I1. IT. Ieiixo. -
Tomck: TYCVYP, 2007. - 151 ¢ (manuuue B 6ubmuorexke TYCVYP - 88 7k3.)

12.2. lonosiHuTEIbHAS JIUTEPATYPA
1. BomnHoBas onTtuka: Yue6Hoe mocobue mais By3os / H. U. KanureeBckwuii. - 4-e usm., crepeo-
tutl. - CII6. : JIanb, 2006. - 465 ¢ (Hanmmuue B 6ubmuorexke TYCVYP - 29 3k3.)
2. Spus A., IOx II. Ontudeckue BoiaHbl B KpucTaiax. - M.: Mup, 1987. — 616 c. (Hanuuue B
oubmmoreke TYCVYP - 5 9k3.)

12.3. YueOHO-MeTOAHYECKHE MOCO0Uus

12.3.1. O6s13aTesibHbIE Y4eOHO-MeToAHuYeCKHe M0CO0Uus

1. BsauMmopnelicTBHE ONTHYECKOTO M3TYUEHHUS C BEUIECTBOM [DIEKTPOHHBIN pecypc|: Meronuye-
CKHME yKa3aHMs K MPAKTUYECKUM 3aHATUAM i1 cTyAeHTOB HanpasieHus 200700 — "doToHMKa U ONTOMWH -
dopmaruka" / B. B. Illepouna, C. M. IlammapoB - 2014. 16 c¢. - Pexum pocryma:
https://edu.tusur.ru/publications/4088 (nara oopamenus: 30.07.2018).

2. PacnpocTpaHeHue J1a3epHbIX IMYYKOB [DJIEKTPOHHBIA pecypc]: MeTtoanueckue yka3zaHusi 1O
camocrosTenbHo  pabore / II. II. Teitiko - 2012. 17 c¢. - Pexum gocrymna:
https://edu.tusur.ru/publications/2290 (mara oopamenus: 30.07.2018).

3. DOddekTuBHOCTh TeHepalyi BTOPO TapMOHUKY OTPAaHUYEHHBIMH ITy4YKaMH CBeTa [ DJIEKTPOH-
HBIH pecypc]: Meroanyeckue ykazaHus K jaboparopasiM padoram / I1. I1. Teiiko - 2012. 19 c. - Pexum
noctyma: https://edu.tusur.ru/publications/1349 (nata o6pamenwus: 30.07.2018).

4. MonenupoBaHue MapaMeTpUIECKON reHepaly CBeTa B cpefax ¢ KBaJIpaTUuHON HEJIMHEWHO-
CTBIO [DNEeKTpOHHBIN pecypc]: MeTtonuueckue ykazanus K 1aboparopubim padoram / I1. IT. I'efiko - 2012.
14 c. - Pexxum noctyna: https://edu.tusur.ru/publications/1351 (nara obpamenus: 30.07.2018).

5. MoaenupoBaHue pacupoOCTpaHEHUsI CBETOBBIX IMyYKOB B HEJTMHEMHBIX cpeAax [DIeKTPOHHBIHN
pecypc]: Meronudeckue ykasanus k jaboparopabiM padoram / I1. I1. Teiiko - 2012. 11 c. - Pexum nocty-
na: https://edu.tusur.ru/publications/1352 (nara oopamenus: 30.07.2018).

6. MogenupoBaHue pacpoCTPaHEHUsI CBETOBBIX MyYKOB B HEJIMHEWHBIX cpefax [DIeKTPOHHBIN
pecypc]: Meronnueckue ykazanus K gadboparopasiM padoram / I1. I1. Teiiko - 2012. 11 c. - Pexxum gocty-
na: https://edu.tusur.ru/publications/1353 (nara obpamenus: 30.07.2018).
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12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS 1JIsl JIMI C OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIN/I0B

Y4eOHO-MeToquuecKue MaTepraibl s CaMOCTOSTEIbHON U ayTIUTOPHOI paboThl 00ydaronmxcs
U3 YHCiIa JIUI ¢ OTPAaHNYCHHBIMU BO3MOJKHOCTSIMH 310POBbSl M MHBAINAOB MTPEAOCTABISIIOTCS B (hOopMaXx,
aIalITUPOBAHHBIX K OTPAaHMYEHHUSM UX 37I0POBbS U BOCIPUATHUS HH(POpMAIHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PEeHusI:

- B (hopMe FIIEKTPOHHOTO TOKYMEHTA;

- B Ie4aTHOU (hOopMe YBEITMUECHHBIM MIPUGTOM.

JI1s1 1M1 ¢ HApYUIEHUsIMM CJIyXa:

- B ()OpME NIEKTPOHHOTO JOKYMEHTA;

- B Ie4aTHOU (hopme.

JJ1s1 JIMI ¢ HApYLIEeHUSIMH OMIOPHO-IBUIaTeJILHOTO anmnapara:

- B (hopMe FIIEKTPOHHOTO TOKYMEHTA;

- B IeyaTHou (opme.

12.4. IlpodeccuonajibHblie 6a3bl JAHHBIX U MHGOPMAINIMOHHBbIE CIIPABOYHbIE CHCTEMbI

1. Tlpu u3y4eHHH AMCUHUILUIMHBI PEKOMEHIYETCSl HCIONb30BaTh 0a3bl JAHHBIX, HHPOPMAIIMOHHO-
CIIPaBOYHBIE 3| TIOVCKOBBIE CHCTEMBI, K KOTOPBIM y TYCVYPa €CTh OCTYyT
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MarepuajibHO-TeXHHYecKoe ofecrneyeHue JUCHMILIMHBI U TPebyeMoe NporpaMMHoe
o0ecneuyenne

13.1. O6uue TpeGOBaHMA K MATEPHAJIBHO-TEXHUYECKOMY M IIPOrPAaMMHOMY 00ecredyeHn o
AUCHUITIIMHBI

13.1.1. MarepuaJibHO-TeXHHYECKOE U POTPAMMHOE o0ecrnedyeHue sl JIEKIIMOHHBIX 3aHATH I
Jlns mpoBeieHus 3aHATUHN JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIWBUIyaJIbHBIX KOHCYJIbTALlUH, TE-
KYIIIETO KOHTPOJIS M MPOMEKYTOYHON aTTECTAIlMU UCIIONB3yeTCsl yueOHas ayTUuTOPHUs ¢ KOJIUYECTBOM TIO-
CaJIOUHBIX MeCT He MeHee 22-24, obopynoBaHHAsE JOCKOW M CTaHAAPTHOH y4ueOHOH mebenbio. Mmerorcs
JEMOHCTpAIOHHOE 000py/I0BaHNE U Y4eOHO-HAITISAHbIE TOCOOuSs, 00ecreunBaoIIie TeMaTHUeCKie Wil-
JIFOCTPALIMHU 10 JIEKIIMOHHBIM pa3JielaM JUCIUIUINHEI.

13.1.2. MarepuaJibHO-TeXHHYECKOEe U IPOrPaAMMHOe o0ecnedyeHne JAJisl NPAKTHYeCKUX 3aHATHI

VYuebHast maboparopust

yueOHasi ayTUTOpHsl AJIsl IPOBECHUSI 3aHATUI MPAKTUYECKOTO TUIIA, yueOHast ayAuTOpus JUIs TIPo-
BEJICHHSI 3aHATUH 1a00paTOPHOTO TUIIA, TOMEIIECHHE JJIsi KypCOBOTO MPOSKTUPOBAHUS (BBITIOTHEHHS Kyp-
COBBIX paboT), MOMEIEHHUE JIJIsl MPOBEICHHUS TPYNIOBbIX U MHAWBUYATbHBIX KOHCYIbTAIUI

634034, Tomckas o6macte, I. Tomck, Bepmununa ynuna, a. 74, 110 aya.

Ornucanue UMeIIerocs 000pyI0BaHUS:

- JIaGoparopHble cTeHab! (6 MT.);

- smepuTtenbHbIe TPUOOPHI,

- Jlocka MarHUTHO-MapKepHasi;

- Onrrnueckas ckambst OCK-4;

- [Tomerienue U1t XpaHeHUs yueOHOTO 000pYIOBAHNUS;

- KommuiekT cnenuanu3upoBaHHON yueOHOM MeOemu;

- PaGouee mecto mpemnogaBarerns.

[IporpammHuoe obecrieueHne He TpedyeTcs.

13.1.3. MarepuajibHO-TeXHHYeCKOe M IPOrPaMMHoe odecriedyeHune VIS J1ad0paTopHbIX pador
VYuebHast maboparopust
yueOHast ayAuTOPHS JUTsI TPOBEICHUS 3aHITHH JIAOOPATOPHOTO TUTIA
634034, Tomckas obnacts, I. Tomck, Bepmnnuna ynuua, a. 74, 111 ayn.
Onucanune UMerIerocs 000pyI10BaHUS:
- YueOnslii cren «OnTukay (2 mr.);
- Octmmorpag C 1-93;
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- Ucrounuk nmutanus TB-1;

- Uctounuk nutanus b5-43;

- 'eneparop umnynscos '5-54 (3 mrt.);

- 'eneparop ummynbcoB ['5-56;

- Bonermetp B7-78/1;

- Mynsrumerp FLUKE 8845A;

- Ocmmnorpag TEKTRONIX TDS 2012C;

- Ucrounnk nutanus Mastech HY 3002D-2;

- JIaGoparopHble CTeHABI: «neKTpoonTudeckuil appext» (2 mr.), «Pa3zoBblil MOPTPETY;
- Kommsrorep (2 mit.);

- Kommuiekt cienmanu3upoBanHoi yueOHoM Mebenu;
- Pabouee mecTo nmpenogaBares.

[TporpammHoOe obecrieueHue:

— Google Chrome

— OpenOftice

13.1.4. MaTrepuajibHO-TEXHHYECKOE W MPOrpaMMHOe o0ecriedeHne 1Jisi CAMOCTOATEIbHOI PadoThI
Jnist caMocCTOosTeNnbHOM paboThl MCMONB3YIOTCA y4eOHbIE aynUTOPUU (KOMITBIOTEPHBIE KJIAcChl),
PaCIIOJIO’KEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6nacTb, . Tomck, Jlennna npocmnexkr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 aynx.;
- 634034, Tomckas obnacTs, I. Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas obmacts, I. Tomck, Bepmmanna ynmuma, 1. 74, 207 aya.

CocrtaB 000py10BaHUSA:

- yuebHasi MeOelb;

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

- KOMIBIOTEPHI MOAKIIOUEHBI K ceTh «VHTepHeT» U 00ecrneunBaroT JAOCTYI B AIEKTPOHHYIO HMH-
(dhopManMoOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[lepedens mporpaMMHOTO 0OECTICUEHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuaibHO-TeXHH4YECKOe o0ecnedeHne JUCIUIITHHBI 1151 JIMI C OTPAHHYeHHBIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIU/I0B

OcBoeHME NUCUUIUIMHBI JIMIAMU C OTPAHMYEHHBIMU BO3MOYKHOCTSIMM 3/10pPOBbS U WHBaJIUJaMU
OCYUIECTBIIIETCA C UCIIOIb30BAHUEM CPEJICTB 00YUEHHS OOILEro U CIeUaJIbHOTO Ha3HAUYEHUS.

[Tpu 3aHATHAX ¢ O0y4YaIOUIMMUCS ¢ HAPYLIEHUSIMHU CJIyXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmnaparypbl, MyJIbTUMEIUUHBIX CPEICTB U APYTUX TEXHUUECKHUX CPEJICTB IIpHemMa/epena-
4y yyeOHOM nH(pOpPMALIMU B TOCTYIHBIX (POpMax, MOOMIIBHOM CUCTEMBI MTPENoJaBaHus A1l O0yYaroUXCs
C MHBAJIUTHOCTHIO, TOPTATUBHON MHIYKIIMOHHOM CUCTEMBI. Y4eOHasi ayTuTOpHs, B KOTOPOM 3aHUMAIOTCS
oOyyarolyecsi ¢ HapylIeHUEeM CilyXa, 000Opy/l0BaHAa KOMIIBIOTEPHOM TEXHMKOM, ayIMOTEXHUKOH, BUIEO-
TEXHUKOU, AEKTPOHHON JOCKOW, MyJIbTUMEIUMHON CHCTEMOM.

[Tpu 3aHATHAX C OOYyYAIOUIMMHUCS ¢ HAPYLIEHUSIMH 3PEeHUSIMM IIPEIYCMOTPEHO HCIIOJIb30BaHUE B
JIEKIMOHHBIX U YY€OHBIX ayAUTOPUSIX BO3ZMOXKHOCTH IIPOCMOTPA yAAJIEHHBIX 00BEKTOB (HapuMep, TEKCTa
Ha JIOCKE WJIM CJIaiila Ha SKpaHe) Py MOMOIIM BUACOYBEINYUTENEH A1 KOM(POPTHOTO POCMOTpA.

[Tpu 3aHATHUSX C 00Yy4YaIOIIUMUCS ¢ HAPYLIEHUSIMH OIIOPHO-ABUIaTeJIbHOIO aNNapara HCIOJb-
3yI0TCA aJbTepHATUBHBIE YCTPOMCTBA BBOJIA MH(OpMAIIMK U IpyTHe TEXHUYECKUE CPENICTBA ITpreMa/nepe-
Jayu y4eOHo#l nHpopMaluu B TOCTYIHBIX (opMax, MOOMIIbBHOM cucTeMbl 0OyUYeHHsl ISl JIH0/iel ¢ MHBa-
JUAHOCTBIO.
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14. OIIeHO‘IHbIe MaTepuajJbl H METOANYCCKHE PCKOMECHAAIUHA 110 OPraHu3anuu U3y4ceHus
AUCHHUITINHBbI

14.1. Coaep:xaHue OLIEeHOYHBIX MATEPHUAJIOB U METOAUYECKHE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I nu ypOBHSI OCBOCHHA SaerHJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIIETCHITMI MCTIOB3YIOTCS OIIEHOUYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBBIE 3a7aHASA

1. Teomerpuueckoe MeCTO TOYEK, B BOJTHOBBIM (ppOHTOM
KOTOPBIX (pa3a BOJHBI OJJMHAKOBA, HA3BIBAETCHL. . .

aMIUTUTYIHBIM (POHTOM

MOJISIPU3AIMOHHBIM (PPOHTOM

MJIOCKUM (PpOHTOM

2. CymecTBYIOT  CIEAYIOUIHE  BUIBI JIMHEHHAas, TaHT€HIIHaIbHAs
TIOJISIPU3AIIUU CBETOBBIX BOJIH:

HHHeﬁHaﬁ, SJUIMIITHYECKAasd, KpyroBas

IIJI0CKasd, BBIITYKJIas

JTUHEeWHas, chepruueckasi, Kpyronas

3. Ilpn majeHMu Ha IUIOCKYIO TPAHHLY \onymb kod(ULHEHTA OTPAKEHHS |R¢| JUTS
pasmena JBYX [PO3PaYHBIX Cped  IUIOCKOM

. COCTAaBJISOLLIEH BEKTOpa MOJISIPHU3AIIH,
CBETOBOM BOJIHBI O[] yIvioM bproctepa ...

MEePIECHINKYIIPHON IJTOCKOCTH MaJIcHus,
CTPEMHUTCS K €IUHULE

MoAynb Ko3(duuueHTa oTpaxeHus ‘RH‘I{H}I

COCTAaBJISIONICH BCKTOpa noJjiapusanunu B
IJIOCKOCTU MAaACHUA CTPEMUTCA K CAUHUILIC

MoOAynb Ko3(duuueHTa oTpaxeHus ‘RH‘I{H}I

COCTAaBJISIONICH BCKTOpa noJjiapusanunu B
IIJNIOCKOCTH IIaACHUA 06pa1uaeTc;1 B HYJIb

MOIylb KO3(UIMEeHTa OTpakeHus |RL| TUISt

COCTAaBJISIOILCH BEKTOpa TOJISIPH3ALIUH,
HNEPICHIUKY/SIPHOH  TUIOCKOCTH  TMAJICHWS,
oOparmiaercs B Hylb

4. TlomHoe BHYyTpEHHEE OTpaXKCHHUE HAOIIONACTCS TOJIBKO I E BOJIH,
IUIOCKMX CBETOBBIX BOJIH Ha TpaHMIIE pa3/ienia TMOISIPU30BAaHHBIX HOPMAIBHO K IUIOCKOCTH
Cpel C TOKA3aTeJIIMU [IPEJIOMIICHUS 1y U M, ...  TaJIeHUs

HaOJIo1aeTcsl MpU UX MAfCHUM U3 ONTHUYECKH
Oosee TIIOTHOU cpelbl HAa MEHee IJIOTHYIO IOJ
yrmom 0, > arcsin(n, / n,)

HaOmrogaeTCs TOJBKO JUTST BOJTH,
MOJISIPU30BAHHBIX B MJIOCKOCTH MaICHUS

HaOMIOaeTcs MpU HMX MaJeHUM U3 ONTUYECKU
MeHee IUIOTHOM cpelipl Ha 0ojiee IUIOTHYIO IMOJ
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ymiom 0, > arcsin(n, / n,)

5. HenmuneitHo-ontuaeckue 3G eKTsl 00-
Hapy>KUBAIOTCS TIO ...

BIMSAHUK  HMHTCHCUBHOCTH  CBCTOBOI'O
IIOJIA HAa XapaKTCP ONTUYCCKUX SIBICHUM

BIMSHUIO JJIMHBI BOJIHBI CBeTa Ha
1I0Ka3arelb IIPETOMIICHUS ONTUYECKUX
MaTepuasoB

BIMSHUIO  MOJIpU3allud  CBeTa  Ha
ONTUYECKOE  IOMIOIIEHWE B  ONTUYECKUX
Marepuanax

BJIMSIHUIO CTENEHH MOHOXPOMAaTUYHOCTHU
CBETa Ha KOHTPAacT HUHTepepeHIIMOHHOMN
KapTUHBI

6. YciaoBueM MpOSIBICHUSI ONTHYECKOMN
HEJTMHEHHOCTH CpEeIbl SIBISIETCS 3aBHCHUMOCTh
OTHOCHUTEIILHOH JTMANIEKTPUYECKOW TpOHHUIIAe-
MOCTH MaTepuasa oT:

HaIIps’KCHHOCTHU CBETOBOI'O ITOJIA

JJIMHBI BOJIHBI CBETA

moJjisipu3anu CBETOBOI'O U3JTYYCHHUA

HadaJIbHOU (ha3bl CBETOBOM BOJTHBI

7. B cpemax ¢ Kakum  THUIIOM
HEJIMHEWHOCTH BO3MOJKHA TeHepauus BTOPOH
TapMOHHUKH?

B OJTHOPOJHBIX JJMHEUHBIX Cpeaax

B Cpelax ¢ KyOWIHOW HEIMHEHHOCTHIO

B Cpellax ¢ KBAaAPaTUYHON HEJIMHENHOCTHIO

B HCOOTHOPOAHBIX JIMHENHBIX cpeaax

8. Kakoit a3¢pdexT BO3HUKAeT Onaromaps
HEJIMHEHHOCTH TPETHhEro MOPSIKA MOJSPU3aluU
cpensl ?

reHepanusi pa3HOCTHOM YaCcTOThI

napaMeTpUiICCKOC YCHIICHUC

KOM6I/IHaI_II/IOHHOC paccesaHne CBCTa

reHepaiys BTOpoi TapMOHUKH

9. CamodokycHpoBKa CBETOBOTO IMydYKa
MIPOUCXONIUT B CpeNE, TAC ...

CornacoeaHa Ha noptane Ne 41407

(bOTOHH,Z[yuI/IpOBaHHLIC BO3MYUICHUA
IIoKasareiis IMPECIOMIICHUA UMCIOT
OTpI/II_[aTCJ'ILHHﬁ 3HAK W 10 a0CONIOTHOM

BCJIIMYHMHEC YBCIIMYUBAIOTCA C HHTCHCHUBHOCTBHIO
CBC€Ta

(oTOMHAYIMPOBAHHBIE BO3MYILIEHUS
HoKa3ares MIPETOMIICHUS HUMEIOT
OTpPULIATENbHBIE 3HaK W 1O  aOCOMIOTHOM

BCJIMYHMHC YMCHBIIAOTCA C HWHTCHCHBHOCTLIO
CBCTa

(boTOMHIYIUPOBAaHHBIE
roKa3aress MPEJIOMJICHUS

BO3MYUICHHUA
HUMCIOT
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MOJIOKUTEIIPHBIM 3HAK U YBCIIMYNUBAKOTCA C
MHTCHCHUBHOCTBIO CBE€TA

MOKa3aTeJjib MPCIIOMIICHUSA HC 3aBUCUT OT
HMHTCHCHUBHOCTH CBCTOBOI'O ITy4YKa

10. MomHOCTh BTOPOl TApMOHUKH MpPHU
MaJioit 3pPeKTUBHOCTH TTPeoOpa30BaHUs yBEIIH-
YHMBAETCS

psaMo MMPOIOPIHUOHAIIBHO
JJINHBI BSaHMOI[eﬁCTBHﬂ

KBajpaTy

0o0paTHO MPOMOPIHUOHAIBHO KBaApaTy
JUTUHBI B3aUMOJICHCTBUS

PsIMO MPOTOPITMOHATBHO JUTIHE
B3aUMOJICHCTBUS
o0paTHO  MPOMOPLUUOHANBLHO  JUIMHE
B3aMOJIEUCTBUS
11. CamonedoxycrpoBKa CBETOBOTO ITy4- (hOTOMH Ty ITUPOBAHHBIC BO3MYIIICHUS
Ka MPOUCXOJUT B Cpee, TIE ... MoKasarens MIpEJIOMIICHUS UMEIOT
OTpULIATENIBHBIM 3HAK H 1O  aOCOTIOTHOM

BCJIMYMHC YBCIIMYUBAIOTCA C HHTCHCHUBHOCTLIO
CB€Ta

(GbOoTOMHIYIUPOBAaHHbBIE BO3MYILICHUSA
noKasaress PEIOMIICHUS UMEIOT
OTpUIIATEIbHBIH 3HAK W 1O aOCONIOTHOMN

BCJIMYMHC YMCHBIIAKOTCA C HWHTCHCHUBHOCTBIO
CBE€Ta

(hOTOMHTYITUPOBAHHBIC BO3MYILICHUS
roKas3aresis MIPEIOMIIEHUS HAMEIOT
MOJIOKUTENIBHBIM 3HAK W YBEJIMYUBAKOTCA C
WHTEHCUBHOCTBIO CBETA

IMOKas3aTCJib MPCIIOMIICHUA HE 3aBUCUT OT
HHTCHCHUBHOCTH CBCTOBOI'O ITyYKa

12. JInuHOW KOT€PEHTHOCTH /JIsi TeHepa- MOIIIHOCTH JTAHHOMU TapMOHUKH
LMW BTOPOM FapMOHUKH HA3bIBAETCS PACCTOSIHUE YBEIUYMBACTCA  OT  HylIs [0  MEpPBOIO
B3aUMOJICHCTBHSI, IPHU KOTOPOM: MAaKCHUMAJIbHOTO 3HAYEHUS
MOIIHOCTb JTAHHOMN rapMOHUKU
YBEJIMYUBACTCS JTUHEIHO
MOIIIHOCTb JTAaHHOM TapMOHUKH
YBEJIUYMBAETCS KBaIPATUIHO
MOIIHOCTb JTAHHOM rapMOHUKH
JIOCTUTAET MEPBOr0 MUHUMYMa
13. IIpu renepanuu BTOPOUA ONTHUYECKOU onuH (OTOH HA YaCTOTe HAKAYKH

TapMOHUKHU:

MOpOXJIaeT JBa (OTOHA Ha YaCTOTE BTOPOU
rapMOHHUKHI
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OJIH (GbOTOH Ha 4YacTOTe HaKayKu
MOPOXKJIAeT OAWH (OTOH Ha YacTOTE BTOPOH
TapMOHUKHI

nBa (oToHa HA UYACTOTE HAKAYKH
MOPOXKIAIOT OAMH (DOTOH HAa YACTOTE BTOPOM
TapMOHUKH

nBa (oroHa HA YACTOTE HAKAYKH

MOPOXJIAIOT ABa (PoToHA
TapMOHUKHI

Ha 4YacTOTE€ BTOPOU

14. VYool CHHXpPOHU3M IIpU TI'eHepa-
LA BTOPOM TApMOHUKU MOXKET OBITh peaan3o-

B KyOMUecKuX KpucTauiax Oe3 IeHTpa
CUMMETPUHU

BaH: B ONTHYECKU U30TPOMHBIX Cpeax
B THPOTPOMHBIX KYOMUECKHX KpUCTAIIaxX
B ONTHYECKU OTpHULIATENBHBIX
OJHOOCHBIX KpHCTa/Ulax 0€3 LIEeHTpa CUMMETPUU
15. Vkaxure ycClOBUS CUHXPOHM3MA MJIsSt W3 > 2
reHEpalMy  BOJIHBI  CyMMapHOM  4acTOTbl B ks <2k
HEJIMHECUHOMN
ENIMHENHON cpene ©:= O - O
k; =k - k;
w3 = 2(,01
k3 = 2k1
m3= 0 + M
k3 = k] + kz
16. Ilpu mapamerpuyeckoil TeHepauuu nBa  GOTOHA C  Pa3TUYAIIUMUCS
CBeTa: 4acTOTaMH  TMOPOXKIAIOT  OAMH  (POTOH ¢
CyMMapHO# 4aCTOTOM
nBa  GOTOHA C  pasTUYAIIUMUCS
4acTOTaMH  TMOPOXKIAIOT  OAMH  (OTOH ¢

Pa3HOCTHOM YaCTOTOMU

OJUH (bOTOH HAKaQ4YKKU IIOPOXIAACT JBa
(bOTOHa, CyMMa 4aCTOT KOTOPBIX pPaBHA YaCTOTC
HaKa4YKn

OAUH (OTOH HAKaukKu IOPOXKAAET JBa
¢oToHa, pa3HOCTh YaCTOT KOTOPBIX paBHA
4acTOTE HaKauKU

17. B npo3pauHoii cpene ¢ HOpMaJIbHOM
JMcIIepcrued CBETOBOM MMITYIIBC. ..

pacIiibIBacTCA

CXKHUMACTCA

YBCIIUYUBACTCA 110 aMIITIUTYAC

pa30buBaeTCsl Ha HECKOJIBKO HUMITYJIbCOB
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18. LICTBepThBOJ'IHOBaSI IJIaCTUHKAa HC- IMOBOPOTA INIOCKOCTH ITOJIApU3aAllUA
MOJIB3YyCTCA IJIA...

noaaBJICHUA CBC€Ta B 3aJdHHOM CIICK-
TpaJIbHOM OMUAITa30HC

npeoOpa3oBaHus JTUHEHHO-TIOISPU30BAH-
HOT'O CBETA B CBET C KPYTOBOM WJIH JJUIMNTHYE-
CKOM Iosipu3anuen

(bOKyCUpPOBKHU

19. ITomyBosHOBasA IJIaCTUHKA ITIOBOPOTA IUNIOCKOCTH MOJIIPU3ALUT
UCTIONIb3YETCS IS ...

IIoJaBJICHHUA CB€Ta B 3aJaHHOM CIICK-
TpaJIbHOM OMUAIIa30HE

npeoOpa3oBaHusl JIMHEHHO-TOISIPU30BAH-
HOTO CBETA B CBET C KPYTrOBOW WIJIM 3JUIMITHYE-
CKOM moJisipu3anueit

(b OKyCUpOBKH
20. Kakoii mapameTp XxapakTepuszyeT JUTUHA BOJTHBI
cpeny ) pPacpoOCTpaHEHHUS]  IIEKTPOMArHUTHOU HOKA3ATEN: IPENOMICHHS
BOJIHBI?

HAIMPAKEHHOCTD SJICKTPHUYCCKOT'O IMOJIA

HavyaybHas Qasa

14.1.2. Tembl oIPOCOB HA 3aHATHAX

1. VYpaBHenuss Maxkcsemna. Bexrop nmomsipusanuu. OCHOBHOE MaTepualibHOE ypaBHeHue. Hemm-
HellHas NoJspu3alysl B BOJIHOBOM ypaBHEHMH. Mozenu HelnMHEeNWHOH nonspusauuu. Bpemennas u npo-
CTPAaHCTBEHHAs AUCTIEPCUUI

2. DnexktpoHHas Teopus aucnepcuu Jlopenna. /lucniepcus U NOmoOLIEHUE CBETA B IMHEHHOW M30-
TpPOIHOM cpefie. PacipocTpaneHne CBETOBOTO UMITYJIbCa B IUCTIEprUpyolen cpene. PaccesHue cBera

3. OnTuyeckast aHU30TPOIHUS M OCHOBHBIE 3P PEKTH KpUCTAIOONTUKH. CTPYyKTypa CBETOBOM BOJI-
HbI B aHU30TPOIMTHOM KpHUCTAJIIE. DIUTUIICOUT TToKa3aTesnen npenomieHus. @opmynsl Openens.

4. OtpaxeHue M IpeJIoMIIEHHE CBeTa Ha TpaHuue pasaena cpen. Popmynsl Openens. DPdexr
Bbprocrepa. OTpakeHne cBeTa OT MOBEPXHOCTH MeTajuia

5. D¢ dexTuBHBIE HENMUHEHHBIE KO3()(PUIIMEHTHI, BOJIHOBAs pacCTPOiKa. YpaBHEHUS Ul aMIUIUTY]L
CBSI3aHHBIX BOJIH. CKaJsipHbIE YKOPOUEHHbIE YpaBHEHUS

6. HTerpansl IBUKEHUS 711 TEHEpalMM BTOPOM FApMOHUKHU. AHAIMTHYECKUE PELIEHUS] CUCTEMBbI
YKOPOUYEHHBIX ypaBHEHUH. DPPEKTUBHOCTH MpeoOpa3oBaHUs BO BTOPYIO rapMoHuUKy. [Ipubmmkenus 3a-
JTAHHOW MHTEHCUBHOCTHU U 33JJaHHOTO TIOJIS

7. I'enepanus pa3HOCTHOM 4acTOTHI B T€parepioBblil quamnas3ol. [lapamerpudeckoe ycunenue. I1a-
pameTpudecKas TeHepanus

8. OnThyecknii HarpeB nomiomarouied cpeasl. MIMImynbCHBIM HarpeB MOBEPXHOCTH METaJUIA Jia-
3€pHBIM U3JIy4YECHUEM.

9. CBepxcuiibHble cBeTOBbIE MOsA. HoBbIe TexHONOrnu 6asupyronmecs: Ha PeMTOCEKYHAHBIX UM -
MyJbcax.

14.1.3. 3auér
1. YpaBuenus Makceria.
2. Bekrop nonsipuzanuu. OCHOBHOE MaTepuaIbHOE YPAaBHEHHE.

CornacoBaHa Ha noprane N2 41407 18



3. Henuuelinas nonsipusanys B BOJIHOBOM ypaBHEHMH. Mozaenu HETMHENHON MOJIIpU3aLiy.
4. BpemeHHas ¥ NpOCTPAHCTBEHHAs TUCTIEPCUHI

5. DnexrpoHHas Teopust nucnepeun JlopeHua.

6. lucniepcus 1 NMOIJIOIIEHUE CBETA B IMHEUHOM U30TPOITHOM Ccpelie.

7. PactipocTpaHeHHE CBETOBOIO UMITYJIbCA B AUCIIEPTUPYIOLIEN CpELE.

8. Paccesnue ceta

9. OnTuyeckast aHU30TPOIHS U OCHOBHBIE 3(P(hEKThI KPUCTATUIOONI THKH.
10. CTpyKTypa CBETOBOI BOJIHBI B aHU30TPOITHOM KpPUCTAJLIE.

11. Dnnuncouns nmokaszaresiei NpeaoMICHUsI.

12. OtpaxkeHue u MpeIoOMIICHUE CBETAa Ha TPAHUIIE pa3jiena cpesl.

13. ®opmynsl Openens.

14. Dddexr bproctepa.

15. OtpaxeHnue cBeTa OT HIOBEPXHOCTH METaIa

16. DddexTuBHBIC HEMUHEHHBIE KOA(DPUITMEHTHI, BOTHOBAS pacCTpoiKa.
17. YpaBHeHUs 1151 aMIUTUTY/]] CBSA3aHHBIX BOJIH.

18. CxansipHble YKOPOUEHHbBIEC YPaBHEHUS

19. UnTerpanbl ABU>XKEHUS 17151 TEHEPALUKA BTOPOM TapMOHUKH.

20. AHaTUTUYECKHE PELICHHS] CUCTEMbI YKOPOUEHHBIX YPaBHEHHUI.

21. D dexTuBHOCTH Mpeodpa3zoBaHus BO BTOPYIO TAPMOHHUKY.

22. [1pubnmxeHus 3alaHHONM WHTEHCUBHOCTH M 3aIaHHOTO TTOJIS

23. I'eHepanysi pa3HOCTHOW 4acTOTHI B TEPArepLOBbIN AUAIA30H.

24. TlapameTpruy€eCcKOe YCHIICHHE.

25. IlapameTrpuueckas reHepanusi.

26. CamodoKycHpOBKa CBeTa.

27. OnTHYeCcKUi HarpeB MONIOIIAIOIIEN CPEBI.

28. MIysIbCHBIN HAarpeB MOBEPXHOCTH METAJIA JIA3€PHBIM U3JIYUYEHUEM.
29. CBepxcuibHbIe cBETOBBIE M0J1s1. HOBBIE TexHOMOrMM 6aszupytomuecs Ha peMTOCEKYHIHBIX UM-

MyJbCax.
14.1.4. Tembl J1a60paTOPHBIX PadOT
1. MonenupoBaHue pacpOCTPaHEHUsI CBETOBBIX IMyYKOB B ONTUYECKU HEOAHOPOAHBIX Cpeliax
2. 3¢deKkTuBHOCTh T'eHepali BTOPO rapMOHUKU OTPAaHUYEHHBIMU IIyYKaMU CBETa
3. MopaenupoBaHue nmapaMeTpUIeCcKoi reHepaluy CBeTa B Cpeiax ¢ KBaAPaTHIHON HEMUHEIHOCTHIO
4. MopenupoBaHue pacIpOCTPAaHEHUSI CBETOBBIX ITyYKOB B HEJIMHEWHBIX Cpeax

14.2. TpeOoBaHNsl K OLIEHOYHBIM MATepPHAJIAM JIfl JIUI] C OTPAHUYEHHBIMHM BO3MOKHOCTAMM

3A0POBbA U HUHBAJINOB
I[J'I}I Jian ¢ OrpaHUYCHHBIMU BO3MOKHOCTAMH 300POBBS U MHBAJIHUAOB IIPEAYCMOTPCHBI JOIIOJIHHA -

TeJbHbIE OLIEHOYHbIE MaTepHUalIbl, IEpeUeHb KOTOPBIX YKa3aH B Tabnuue 14.
Tabnuua 14 — JlononHuTenbHbIE MaTepuabl OLEHUBAHUSA IS JIULl C OTPAaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0pPOBbsI 1 HHBAJINJIOB

Kareropuu Buanl 1OMOMTHUTENBHBIX OLEHOUYHBIX DopMBI KOHTPOJISL U OTICHKH

00yJaroLTIXCs MaTepuajoB pe3ynbTaTtoB 00y4YeHus

C Hapy1ieHUus MU

TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHbBIE
paboThI, BOTIPOCHI K 3a4ETY,
KOHTPOJIbHBIE Pa0OThI

[IpenMy11€CTBEHHO TMCEMEHHAS

ciyxa poBepKa

C napymenusmu | CobecennoBaHue 1o BoIpocam K 3aueTy, | I[IpenmyiiiecTBeHHO ycTHas poBepKa

3peHus OTIPOC MO TePMUHAM (MHOUBUIYaJIbHO)
C napymeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOJbHBIE Pa0OThI, MMCbMEHHbIE | [IpenMyIiecTBeHHO AUCTaHIIMOHHBIMU
JBUTATEIbHOIO CaMOCTOSITENIbHbIE pabOTHI, BOIIPOCHI K METOAAMHU
ammapara 3a4ery
C orpanunuenusiMu 1o | TecThl, TUCbMEHHbBIE CAMOCTOSITETIbHBIE [IpenmyniecTBEHHO POBEPKa
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06I_HGMC,Z[I/II_II/IHCKI/IM pa6OTBI, BOIIPOCHI K 3a4€TY, METOAaAMM NCXOOA N3 COCTOAHUA
IOKa3aHHUAM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBCThI 06yqafomerocs1 Ha MOMCHT IIPOBCPKU

14.3. MeToauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTEePHAIaM [JIsl JTUI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMU 3/10pPOBbSI M1 HHBAJIN/I0B

Jis aMil ¢ OrpaHUYeHHBIMH BO3MOXKHOCTSMH 37I0POBbSl U MHBAJIUAOB MPEAyCMaTpPUBAETCS J10-
cTymnHas (opMa NpeAoCcTaBIeHUs 3aJaHU OIIEHOYHBIX CPEJICTB, @ UMEHHO:

- B IleyaTHoM (opme;

- B Ie4aTHO! (hopMe C YBETUUEHHBIM HIPUPTOM;

- B (hopMe FIIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHUS ACCUCTEHTOM 3a/IaHUS BCITYX;

- NPEOCTaBICHUE 3a/IaHMs C UCTIOJIb30BaHUEM CYpPIOTIEPEBO/IA.

JlumaM ¢ OTpaHWYEHHBIMH BO3MOKHOCTSIMH 3IOPOBBSI ¥ MHBAJIHIaM yBEIHMYMUBACTCS BpEeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 Takux 00y4aroImuxcs MpeaycMaTpuBaeTcs JOCTyI -
Has ¢popMa MpeAoCTaBICHHS OTBETOB Ha 3aJ]aHUsl, @ UMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTAaBICHUE OTBETOB YCTHO.

[Tponienypa orieHUBaHUS PE3yIBTATOB OOyUEHHs JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/10pO-
Bbsl 1 MHBAJIMJIOB 10 JMCIHUIUIMHE TPEIyCMaTpUBaeT MpeAocTaBiIeHne nHpopManuy B popMax, aaanTH -
POBaHHBIX K OTPAHUYEHUSAM HX 310pPOBbSI U BOCIIPUATHS HH(POPMALIUU:

JL1s1 I ¢ HAPYIIEHUSIMH 3PeHUst:

- B (hopMe FIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (hopMe YBETMUYEHHBIM IIPUPTOM.

JI1s1 M1 ¢ HApYIIeHUsIMM CJIyXa:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHo (opme.

JIJ1s1 1M1 ¢ HAPYUIEHUSIMM OTIOPHO-ABUTaTEJHLHOI0 anmnapara:

- B (hopMe FIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

[Tpu HEOOXOMUMOCTH /IS JIUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3[JOPOBbS U MHBAJIUI0B TpOIIEe-
Jypa OIICHWBAHUSI PE3YJIbTaTOB 00YUYECHUST MOXKET TIPOBOIUTHCS B HECKOIBKO JTAIOB.
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