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1 Jlexknuu 12 12 JacoB
2 [TpakTHueckue 3aHATHS 16 16 4acoB
3 JlabopaTtopHbie pabOThI 8 8 4acoB
4 Bcero aynuTopHbIX 3aHATHN 36 36 4acoB
5 CamocTosiTensHas paboTa 36 36 4acoB
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7 OO0mmas Tpy10eMKOCTh 72 72 JacoB
2.0 2.0 3.E.
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(i)ﬁ;{pbl
nporokot Ne 66 ot « 20 » 4 2018 1
JINCT COT'JTACOBAHUA

Pabouass mporpamMma JUCIUIUTMHBI COCTaBJleHA C y4eToM TpeOoBaHWU (eaepalbHOTO rocyaap-
CTBEHHOTO 00pa3oBaTeNbHOrO cTaHjaapra Boiciiero oopazosanus (PI'OC BO) no HampaBlIeHHIO MOATO-
ToBKH (crenuanbHocTh) 12.03.03 doronunka u ontomHpopMmaTuka, yrBepxaecHHoro 03.09.2015 rona,

paccMoTpeHa u omoOpeHa Ha 3acemanmu Kadenpsl DI «  » 20 roma, MPOTOKOI
Ne .

PazpaboTunk:

cTapmuii mpenonasarens kag. D11 M. B. bopoaun

3aBenyromnuii ooecreunBaromniei kad.
OI1 C. M. llannapos

Pabouast nporpamMmMa AUCIUITIIMHBI COIVIACOBaHA C (DaKyIBTETOM U BBIITyCKaromeil kadeapoii:

Hexan ©OT A. . Bopouun
3aBeyONIHi BRITYCKAIOIICH Kad.

oIl C. M. llangapos
OKCIIepTHI:

[Tpodeccop kadeapsl AMEKTPOHHBIX
npudopos (3I1) JI. H. Opnukos

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

1.1. lleau TUCUMIIAHBI
dbopMHUpOBaHUE Y CTYJACHTOB MPEJCTABICHUIN O PACTIPOCTPAHEHUH JIA3EPHBIX MYUYKOB B PA3IMYHBIX
cpenax

1.2. 3agaun IMCHMIIINHBI
—  JlaTh CTY/JCHTaM COBPEMEHHBIC CIEIHAIbHbIC 3HAHUSI C YYETOM TOCJEIHUX HAYYHBIX JOCTH-
JKEHUH B 00JIaCTH JIa3€PHBIX BO3JACHCTBUI Ha BEIIECTBO, BKIIIOYAs MEXaHU3MBbI TMOTJIOIICHHSI CBETa U TIepe-
Jlaud SHEPTUH;
—  HM3YYUTh 3aKOHOMEPHOCTH HarpeBa M JIa3€pPHOTO pa3pyIICHHUS MOTJIOMAIIINX MaTePHUAIIOB;
—  JaTh IPEJCTABICHUS 00 ONTHYECKOM MTPOOOE MPO3PAYHBIX CPET

2. MecTo aucuuiuiaiabl B cTpykrype OITOII

Jucuunnuna «Pacnipoctpanenue nasepHbix myukos» (b1.B.J1B.9.2) otHocutes k Onoky 1 (Bapua-
THBHAS YacTh).

[IpenmecTByomUMHA AUCIUIIIMHAMH, (OPMUPYIOIIMMU HavajJbHBIE 3HAHUS, SBISIOTCS: AKY-
CTOOTITUYECKHE METO/IbI 00paboTKn mHpopManuu, ONTHIeCKHe METOABI 00paboTkH nHMOpPMaIK, YpaB-
HeHHs onTopu3nky, OU3MKa.

[TocneayromumMu TUCHUIUIMHAMU SABISIOTCA: 3alllUTa BBIMTYCKHON KBaNu(pUKAMOHHOW pabOTHI,
BKJTIOUYAs TIOAATOTOBKY K IMPOIEIype 3allUThl U Mpolenypy 3ammuTtel, Henmuneitnas onrtuka, [Tpenaummom-
Has pakTuka, [I[pubopsl KBAaHTOBOMW ANEKTPOHUKHU M POTOHUKH, DU3NYECKHE OCHOBBI KBAHTOBOM U OMNTH-
YECKOM 3JIEKTPOHUKH.

3. TpeGoBaHus K pe3yjibTaTaM OCBOECHHS JUCHUNIMHBI

[Tponiecc n3yueHus: AMCUUIIIMHBI HApaBieH Ha (JOPMUPOBAHUE CICAYIOMINX KOMIIETCHIIN:

— TIK-1 cmocoOHOCTRIO K aHATU3Y IMOCTABICHHON 3a]]a4 MCCIICA0BaHUH B 001acTH (DOTOHUKHU U
ONTOMH(OPMATHKH;

— TIK-2 roToBHOCTBIO K MaTeMaTHYECKOMY MOAEIHPOBAHUIO TPOLIECCOB U OOBEKTOB (POTOHUKHU
¥ OoNTOMH(OPMATUKH, UX UCCIETOBAHUIO Ha 0a3e CTaHIapPTHBIX MMaKeTOB aBTOMATU3HPOBAHHOTO MPOEKTHU -
POBaHMSI U CaMOCTOSITENIBHO pa3padOTaHHBIX MPOTPaMMHBIX MPOTYKTOB;

B pesynbrare u3ydeHust TUCIUILIMHBI 00yYatOIIUIACs TOKEH:

— 3HATh METOJbl aHAJIHM3a MOCTABJICHHOW MPOEKTHOM 3a7auyu B 00JacCTH (DOTOHMKH U ONTOWH-
dbopMaTUKH Ha OCHOBE MOAOOPA U U3YyUCHUS JTUTEPATYPHBIX U MATEHTHBIX UCTOYHHUKOB; YIEMEHTHYIO 0azy
MOJYIIPOBOAHHWKOBLIX, BOIOKOHHBIX U IJIAHAPHBIX JIA3€POB

— yMeThb BBITIONHATh MareMaTHuecKoe (KOMITbIOTEPHOE) MOJCIHPOBAHMS C LENBI0 aHaIu3a U
ONTUMH3AINH TTAPaMETPOB OOBEKTOB (POTOHUKU M ONTOMH(OPMATHKK Ha 0a3e MMEIOUIMXCS CPEICTB HC-
CJIEIOBaHMI M TIPOEKTUPOBAHUS, BKIIIOYAsl CTAaHAAPTHBIE MAKEThl ABTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS
n I/ICCJ'ICZ[OBaHI/II\/JI; MMPOBOJAUTH UCCJIICAOBAHUA PA3JIMIHBIX 00BEKTOB (1)0TOHI/IKI/I u OHTOPIH(bOpMaTI/IKI/I 110 3a-
JAHHOU METOAMKE C BEIOOPOM TEXHHUECKHUX CPEICTB U 00pabOTKOM pe3ynbTaToB

- BJIAAE€Th IMpUCMaMM HaJIadAKH, HaCTpOfIKH WU OIILITHOU MMPOBECPKH OTACIBHBIX BUOOB 3JICMCH -
TOB, YCTPOUCTB M cucTeM (POTOHHKHU M ONTOMH(OPMATHKHU B IA0OPATOPHBIX YCIOBUSAX U HA 00BEKTaX

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThI
OO01ast Tpy10€MKOCTb JUCHUIUINHBI cocTapiseT 2.0 3a4eTHBIX eIMHUIIbI U IIPECTaBIeHa B TaOIu -

%Zgﬁlld.ua 4.1 — TpynoeMKOCTb JUCHUILIUHBI
Bunbr yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
7 cemecTp
AynuTtopHble 3aHATHUSA (BCETO) 36 36
Jlexnun 12 12
[IpakTnueckue 3aHATHS 16 16
JIaGoparopHble pabOThI 8 8
CamocrosTenpHas paboTa (Bcero) 36 36
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OdopmiteHre 0TYETOB 110 JIA0OPAaTOPHBIM paboTam 16 16
[TpopaboTka IEeKIMOHHOTO MaTepralia 11 11
[TonroToBka K MPaKTUYECKUM 3aHSATUSM, CEMHHApAM 9 9

Bcero (0e3 sx3amena) 72 72
OO6miast TpyI0€MKOCTb, 4 72 72
3auetHble EauHunml 2.0 2.0

5. Conepixanue TUCHUILIHHBI

5.1. Pa3nesnsl JucHUIIMHBI 1 BUALI 3AaHATHHI
Paznensl AMCIUITITMHBL M BUABI 3aHATUI PUBEACHBI B Tabnwie 5.1.
Tab6muna 5.1 — Pasgeinsl AUCHUIUIMHEL U BUIBI 3aHATUH

= | = | = | 8% | :2E
2 o o S O = =
= jan} () O < 2 (0] s
? s < < oS 2 0
Ha3Banus pa3nenoB AMCHUIIIMHBI i ® 8, o, o 2 &5
S 5 G = 5 O s E
e, < < S e =
= = @) m g _8 e
7 cemecTp
1 ®dusnyeckre 0OCHOBBI PACIPOCTPAHEHHUS 2 2 0 3 7 [IK-1, ITK-2
Ja3€pHBIX ITyYKOB B BEIIECTBE
2 PacnpocTpaHeHue Ja3epHbIX MTyYKOB B 1 2 0 2 5 [K-1, T11K-2
JMHEWUHOW U30TPOMHOM Cpenie
3 PacnpocTpaHeHue Ja3epHbIX MTyYKOB B 1 1 0 2 4 [TK-1, TTIK-2
AQHU30TPOITHOM cpenie
4 PacnipocTpaHeHuE JIa3epHbIX IyYKOB Ha 1 1 2 6 10 |IIK-1, IIK-2
TpaHuULE pa3lena cpen
5 PacnpocTpaHeHue ga3epHBIX ITy4YKOB B 2 2 0 3 7 I1K-1, IIK-2
HEJIMHEMHBIX cpeflax
6 I'eneparust BTOpoit ONTHUYECKON TapMo- 2 2 2 6 12 |TIK-1, [IK-2
HUKU B KpUCTaJIJIax
7 Jlpyrue HEIMHEUHO-ONTUYECKUE SIBJIE- 1 2 4 10 17 |TIK-1, [IK-2
HUS B KPUCTAIUIAX
8 TenmoBoe nelicTBUE Ta3€pHOTO U3Tyde- 1 2 0 2 5 [IK-1, TIK-2
HUS Ha BEILECTBO
9 B3auMozaencTBie CBEpXKOPOTKUX UM- 1 2 0 2 5 [TK-1, TIK-2
IIyJbCOB C BELIECTBOM
Hroro 3a cemectp 12 16 8 36 72
HUroro 12 16 8 36 72

5.2. Conep:xkanue pa3aejoB IMCHUUILIAHBI (110 JIEKIUSIM)
ConeprkaHue pa3ienaoB TUCIUILIMH (TI0 JIEKIUSAM) IPUBEACHO B Tabnuie 5.2.
Tabnuma 5.2 — ComeprkaHue pa3aeiaoB TUCIUILIAH (TI0 JICKITHSIM)

HaszBanus pasnenos Copeprkanue pa3esioB TUCHUIIIAHBI (110 JICKIUSM)

TpyoeMKOCTb,
q
dopmupyembie
KOMIETEHIUU
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7 cemecTp

1 ®usnueckue ocHOBBl | YpaBHeHus Makcseina. Bektop nonsipuzanuu. IK-1, TIK-
pacnpocTpaHeHust OcHOoBHOE MaTepuajabHOE ypaBHeHUE. Hennueitnas 2
Ja3€pHBIX ITyYKOB B MOJISIpU3alsl B BOJTHOBOM ypaBHEHUH. Mojenu Helu-
BELIECTBE HEWHOH noJisipu3anuy. BpemeHnHas u npocTpaHCTBEH-

Hasl AUCIIEPCUU

Hroro
2 PacnpoctpaHeHue DnexkTpoHHas Teopus aucnepcuu Jlopenma. Jucmep- IIK-1, ITK-
Ja3€PHBIX ITyYKOB B CHs U NIOIVIOIICHNUE CBETA B JINHEHHOW U30TPOITHON 2
JMHEWUHON U30TpONHON | cpene. PacmpocTpaHeHne CBETOBOrO UMITYJIbCA B IHC-
cpene neprupyrouen cpene. Paccesnue cera

Uroro
3 Pacnipoctpanenue Onrtuyeckast aHU30TPOIUS M OCHOBHBIE 3(PPEKTHI IK-1, TIK-
Ja3€pHBIX ITyYKOB B KpucTaJmoonTuku. CTpyKTypa CBETOBOM BOJIHBI B 2
AHU30TPOITHOM cpesie AHU30TPOIHOM KpHUCTAJUIE. DJUIUIICOU]T ITOKa3aTenen

npenomiieHuss. @opmyssl Openens. J[BoitHoe yue-

IIPEJIOMJICHUE CBETA HA TPAHULIE C AaHU30TPOITHON

cpenoii. HaBeneHHas aHU30TpONMS: 3JIEKTPO- U Mar-

HUTOOIITHYECKHE YPPEKTHI

Hroro
4 PactipocTpaHeHue OTpakeHue 1 MPEJIOMIICHHE CBETAa Ha TPAHUIIE pa3Jie- IIK-1, ITK-
Ja3€pHBIX ITyYKOB HA na cpen. @opmynsl Openens. Ipdexr bproctepa. OT- 2
rpaHulle pasjena cpel pakeHHe cBeTa OT MOBEPXHOCTH MeTalljia.

Hroro
5 PacnipocTpanenue CummeTtpus kpucTtamioB. KBaapatndHo- u KyOnuHO IIK-1, ITK-
Ja3€pHBIX ITyYKOB B HEJIMHEHbIe KpucTa/uTbl. D(PPEeKTUBHBIC HEMHEHHbIE 2
HEJIMHENHBIX cpenax K03(pPUIMEHTHI, BOJIHOBAs! pPacCTPONKA. YpaBHEHUS

JUISL aMIUTUTY]] CBSI3aHHBIX BOJIH. CKaJIsIpHBIE YKOPO-

YEHHBIE YPAaBHEHHUS.

Hroro
6 I'enepanus BTOpON NHrerpaisl ABUKEHUS )i TEHEPALIMU BTOPOU rapMo- IIK-1, TIK-
ONTUYECKOW TAPMOHUKH B | HUKH. AHAJTUTUYECKHUE PEILIECHUSI CUCTEMbl YKOPOUEH- 2
KpUcTaJlIax HBIX ypaBHeHUH. () (HeKTUBHOCTH peoOpa3oBaHUs

BO BTOpYIO TapMOHUKY. [Ipubmmkenus 3a1aHHOM UH-

TEHCUBHOCTH U 33JJaHHOTO IIOJIS.

Uroro
7 lpyrue HenuHeHo- I'enepanus cymmapHo# yactorsl. [1oBbIIEHNE YacTO- IK-1, TIK-
ONTHUYECKUE SIBJICHUSI B | ThI BBEpX (ankoHsepcus). [ eHepalns pa3sHOCTHOM ya- 2
KpHUCTaiax CTOTHI B T€parepLoBbli quana3oH. [Tapamerpuueckoe

ycunenue. [Tapamerpuueckas renepanus. Camodoky-

CHUpPOBKa CBETA.

Hroro
8 TerutoBoe nencTBre OnTHueckuil HarpeBs nomomiatomen cpeasl. Mm- [IK-1, IIK-
Ja3€PHOT0 U3JIyYEHHs Ha | IIyJIbCHBIM HAarpeB MOBEPXHOCTH METaJLIA JIa3€PHBIM 2

B€IICCTBO

n3iydeHueM. JIazepHslid OT)KUT ITOJIYIIPOBOJHUKOB.
dusnuecKue IPUHLMIIBI Ja3€PHOTO0 TEPMOSACPHOIO
CHUHTE3a.

HUroro
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9 B3zaumoneiicTBue
CBEPXKOPOTKHUX

CBepxcuiibHbIE CBETOBBIE TTOJIsl. HOBBIE TEXHOIOT MU 1 IK-1, ITK-
Oasupyromrecs Ha PeMTOCEKYHIHBIX UMITYThCaX. 2
UMITYJIbCOB C BemecTBoM | [lepcriekTHBEI HCCieI0BaHN B3aUMOAeHCTBUS (heM-
TOCEKYHIHBIX UMITYJIbCOB C BEIIIECTBOM.

Htoro

1

Hroro 3a cemectp

12

5.3. Paznesbl JMCHMILVIMHBI M MEKIMCUMIUIMHAPHBIE CBA3H ¢ 00eCceYnBAKIIMMH (PeAbl Ty IIUMHU)
U o0ecneyuBaeMbIMH (IMOCJIETYONUMH) TUCHUILIHHAMU
Paznenpl TUCHUTUIMHBI M MEXAUCIUTUTHHAPHBIC CBSI3U C 00ECTICUYMBAIOIINMHE (TIPEABLAYIIINMH) U
obecrnieunBaeMbIMHU (TTOCIEAYIOMMMHA) JUCITUTUTHHAME TIPEICTaBIIEHbI B TabmuIe 5.3.
Tabnuna 5.3 — Pa3aensl IUCIUTUIMHBI B MeXKAUCIUITHHAPHBIE CBI3H

Ne paznenoB qaHHOW AUCHIUTUIMHBL, 1711 KOTOPBIX HEOOXOIUMO H3YUCHHE
HauMeHOBaHME TUCIMILIMH 00€eCIIeYnBarONX U 00eCIIEUNBAEMBIX JUCIIUILINH
1 2 3 4 5 6 7 8 9
[IpenuecTByromKe TUCHUTIIINHBI
1 AxycroonTu4ecKkue MEeTObI . N n n N N
00paboTku nHPOpMaIH
2 OnTrYeckrue MeTo bl 00pa- n N n n N N N
00TKHM HH(pOpMATUU
3 YpaBHeHUs ONTOPHU3UKI + + +
4 Ousuka + + +
[Tocnenyromume TUCIUTIIINHBL

1 3amura BBITYCKHOW KBaJIU-
(uKaIMOHHOM paboThI, BKITIO- 4 n N N N N N N N
Yasi IOJITOTOBKY K MPOLIeype
3aIUTHI U TPOLEAYPY 3aIUThI
2 Henuneiinas onrTuka
3 IIpenauruioMHas pakTUKa
4 ITpubopsI KBAaHTOBOK K-

PHOOpI KBAHTOBOI 371¢ + + + + + + + + +
TPOHHUKHU U (DOTOHUKH
5 du3ngeckrue 0CHOBBI KBaH-
TOBOM M ONTUYECKOU IEKTPO- + + + + + + + + +
HUKHU

5.4. CooTBeTCcTBHE KOMIIETeHIMH, (POPMHUPYEMBIX IPH U3YYEeHHUH AN CIHUILJIMHbBI, M BU/I0B 3aHATHI
CootBeTcTBHE KOMIIETEHLUH, (HOPMUPYEMBIX NpPHU H3YYEHUM AMCLUIUIMHBI, U BHUJOB 3aHATUN

NpeACTaBIeHo B Tabmuue 5.4.

Tabnuna 5.4 — CooTBETCTBHE KOMITETEHIIUH, (POPMUPYEMBIX TTPH U3YUECHUHN NTHUCHIUILIMHBI, 1 BUJOB 3aHS -

THH
§ Bunnl zansatuit
] z : :
= =
o [a°]
5 & ® S 8 @DOpMBI KOHTPOJIS
= . .
= = = © %
S = = O
= =
ITK-1 + + + + Otyet no naboparopHoii pa-
6ote, Omnpoc Ha 3aHATUSX,
3augeT, Tect
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ITK-2 + + + + OtyeT no naboparopHoi pa-
6ote, Onpoc Ha 3aHATHUSAX,
3auert, Tect

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

7. JIaGopaTopHbie padoThI
HaumeHnoBanue nabopaTopHbIX paboT npuBeaeHo B Tabnuie 7.1.
Tabnuia 7.1 — HaumeHnoBanue 1ab0paTopHBIX paboT

3 3E
2 S 5
Z 25
]
Ha3Banus pazgenos HaumeHnoBaHue 1a60paTopHBIX padoT z = & 5
= | ES
2 o 2
= S
7 cemecTp
4 PacnpocTpaHeHue MonenupoBaHnue pacipOCTPAHEHHS CBETOBBIX ITyYKOB 2 [IK-1, IIK-
Ja3€pHBIX ITyYKOB HA B ONTUYECKH HEOJHOPOJHBIX CpeAax 2
TpaHulle pasjena cpel Hrtoro
6 I'eneparnus BTOpOM D¢ hexTUBHOCTH TeHepaIii BTOPOH TapMOHUKH OTpa- 2 IK-1, TIK-
ONTHUYECKOW TapMOHUKH B | HIUEHHBIMHU ITy4YKaMU CBETA 2
KpHUCTaJlIax Wroro 5
7 Ipyrue HenuHeHo- MonenupoBaHue napaMeTpu4eCcKol reHeparnuu cBeTa 2 IK-1, TIK-
ONTUYECKUE SBJICHUSA B B Cpeax ¢ KBaJIpaTUYHON HEJTMHEHHOCTBIO 2
Kpuctaiiax MogenupoBaHue paclpoCTPaHEHHUS CBETOBBIX ITyUKOB 2
B HEJIMHEHWHBIX Cpeaax
Hroro 4
Hroro 3a cemectp
8. [IpakTHYecKkue 3aHATHSA (CEMHUHAPBI)
HanMenoBan#e MpakTHUECKUX 3aHATUN (CEMUHAPOB) MPUBEACHO B Tabmuie 8.1.
Tabnuua 8.1 — HaumeHoBaHME IPAKTHUYECKUX 3aHATUHN (CEMUHAPOB)
3 z £
9 ==
Z = 5
HaszBanwus paznenon HanmMeHnoBaHMe MpaKTUUECKUX 3aHATUN (CEMUHAPOB) Z 7 &5
< ¥
= o =
a S g
= S
7 cemecTp
1 ®u3nueckue ocHOBBl | YpaBHeHus: Makcseinna. Bektop nonsipuzanun. 2 IK-1, TIK-
pacnpocTpaHeHuUst OcHOBHOE MaTepuajgbHOE ypaBHeHUE. Henmnueitnas 2
Ja3epPHBIX MTyYKOB B MOJISIpU3alsl B BOJTHOBOM ypaBHEHMH. Mozenu Henu-
BEILIECTBE HeHononsgpu3auu. BpeMenHast 1 npoCcTpaHCTBEH-
Hasl AUCIIEPCUU
Hroro 2
2 PacnipoctpaHnenue DnexkTpoHHas Teopus aucnepcuu Jlopenma. Jucmep- 2 ITK-1, TIK-
Ja3€pHBIX MTyYKOB B CUsl U NIOIVIOUIEHUE CBETA B TMHEHHON U30TPOITHOM 2
JMHEWUHOW U30TPONHON | cpene. PacmpocTpaneHne CBETOBOrO MMITYJIbCA B IHC-
cpene neprupytouiei cpene. Paccesanue csera
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Uroro 2
3 Pacnipoctpanenue Onrtuyeckast aHU30TPOIUS M OCHOBHBIE 3(PPEKTHI 1 IK-1, TIK-
Ja3epHbIX ITyYKOB B KpUCTAIUI0ONTHKH. CTPYKTYypa CBETOBOU BOJIHBI B 2
AQHU30TPOIIHOM cpesie AHU30TPOIHOM KpHUCTAJUIE. DJUIUIICOU]T ITOKa3aTenen

npenomiieHuss. opmyisl Openenst

Hroro 1
4 PacnipoctpaHenue OTtpakeHue U MPEIOMIICHUE CBETA HAa TPAHULIE pa3Je- 1 IIK-1, TIK-
JIA3€PHBIX MMyYKOB HA na cpen. @opmynsr Openens. Iddexr bprocrepa. OT- 2
TpaHuLE pa3jena cpel pakeHHe CBETa OT IIOBEPXHOCTH MeTallla

Uroro 1
5 Paciipoctpanenue D¢ dexTuBHBIC HETMHEHHBIE KOAPPHUIIUEHTHI, BOIHO- 2 IK-1, TIK-
Ja3epHbIX ITyYKOB B Basi pacCTpoMKa. YpaBHEHUs Ui aMIUIUTY] CBA3aH- 2
HEJIMHEWHBIX cpeax HBIX BOJIH. CKaJIsIpHbIE YKOPOUEHHbBIE YPAaBHEHUS

Hroro 2
6 'eneparnus BTOpOM WHTerpasl ABMKEHUS JJI TEHEPALMK BTOPOU rapMo- 2 [IK-1, IIK-
ONTUYECKON FAPMOHMKH B | HUKH. AHAJIUTUYECKHUE PELLIEHUS CUCTEMBI YKOPOUEH- 2
KpHCTaJIIax HBIX ypaBHEHUH. D¢ (EeKTUBHOCTH peoOpa3oBaHUs

BO BTOPYIO rapMOHUKY. [Ipubnmxenus 3ajaHHOM UH-

TEHCUBHOCTH U 3a/IaHHOTO I10JIs1

Hroro 2
7 Ilpyrue HeIuHEeWHO- ['enepanust pa3HOCTHOM YAaCTOTHI B T€pAreprioBbIil IIK-1, ITK-
ONTHYECKHUE SABIEHUS B | Iuana3oH. [lapamerpuueckoe ycunenue. [lapamerpu- 2
KpHcTaiax yeckasi FeHepauus

Hroro 2
8 TennoBoe aelicTBre OnTrueckuil Harpes nomomaroen cpeasl. Mm- 2 IIK-1, TIK-
Ja3€pPHOT0 U3JIyYEeHUs Ha |IIyJIbCHBIM HarpeB MOBEPXHOCTHU METaslla JIa3epHbIM 2
BELIECTBO U3IIyYEHUEM.

Uroro
9 B3aumoneiictBue CaepxcuibHble CBETOBbIE MoJIs1. HoBbIE TEXHOMIOTMN IK-1, TIK-
CBEPXKOPOTKHX Oazupyrourecs Ha PeMTOCEKYHIHbBIX UMITYJIbCAX. 2
MMITyJIbCOB C BEMIECTBOM |y 2
Hroro 3a cemectp 16

9. CamocrosiTeqbHas pabdora

Bunsr camocTosiTenbHOM paboThI, TPYAOEMKOCTh U (pOpMUpPYEMbIe KOMIIETEHIIUN MIPEICTABICHBI B

tabnuie 9.1.
Tabmuia 9.1 — Bugbl caMOCTOSITEIbHOM paboThl, TPYAOEMKOCTh B (pOpMUpyEeMbIe KOMIIETECHITHH
) A
= &
2 = =
o O =
Buasl camocrositensHOM = > O
HazBanus pazznenos z 7 = @®opMBI KOHTPOJIS
paboTbI 8 s B
S =
2 o g
= S
7 cemecTp
1 ®du3nyeckrue OCHOBEI [ToaroroBka Kk mpakTuue- 1 IIK-1, 3auet, Onpoc Ha 3aHATHUSAX,
pactnpocTpaHeHUs CKHUM 3aHSTHSIM, CEMUHA- [K-2 Tect
Ja3epHBIX MMyYKOB B pam
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BCIHICCTBC

[IpopaboTka JIeKIIMOHHOTO
Marepuana

Htoro

2 Pacnpoctpanenue
JIa3€pHBIX ITyYKOB B
JMHENHON U30TPOITHOMN
cpene

[TogroroBka k mpakTuye-
CKHMM 3aHSITHSAM, CEMHUHA-
pam

IIpopaboTKa JEeKIIMOHHOTO
Mmarepuaia

HUroro

TK-1,
TK-2

3auet, OnIpoC Ha 3aHATHUAX,
Tecr

3 PacnpoctpaneHue
JIa3€pPHBIX ITyYKOB B
AQHU30TPOITHOM cpesie

[TonroroBka k mpaxkTuye-
CKHM 3aHSTUSAM, CEMHHA-
pam

[IpopaboTka JIeKIIMOHHOTO
Mmarepuasia

HUroro

IIK-1,
[1K-2

3auet, Onpoc Ha 3aHATHUAX,
Tect

4 PacnipocTpaHeHue
Ja3epHBIX ITyYKOB Ha
rpaHuLIe pa3jelia cpen

[TogroroBka k mpakTuue-
CKHM 3aHSITHSIM, CEMHHA-
pam

[IpopaboTka JIeKIIMOHHOTO
Marepuana

OdopmieHne 0T4eToB 1Mo
nabopaTopHBIM paboTam

Hroro

TK-1,
TK-2

3auet, Onpoc Ha 3aHATHUSAX,
Otyet mo aboparopHoOn
paborte, Tect

5 PacnipocTpanenue
Ja3€pPHBIX MTyYKOB B
HEJIMHEHWHBIX cpeaax

[TonroroBka k mpakTuye-
CKHM 3aHSTHSAM, CEMHHA-
pam

[IpopaboTKa JIEKIIMOHHOTO
marepuana

HUroro

IK-1,
[1K-2

3auet, OnpocC Ha 3aHATHUAX,
Tect

6 I'enepanus BTOpON
ONTUYECKON FapMOHUKH B
KpHCTaJIJIax

IToaroroBka K mpakTuye-
CKHM 3aHATUSAM, CEMUHA-
pam

[IpopaboTka JIeKIIMOHHOTO
Marepuana

OdopmiieHrEe 0TYETOB T10
naboparopHbIM paboTam

Hroro

IIK-1,
[IK-2

3auet, Onpoc Ha 3aHATHSX,
Otuer no 1abopaTopHOU
paborte, Tect

7 Ilpyrue HeIuHEWHO-
ONTUYECKHUE SIBJICHUS B
KpHUCTaiax

[TogroroBka k mpakTuue-
CKHMM 3aHSITHSM, CEMHUHA-
pam

[IpopaboTKa JIEKIIMOHHOTO
Mmarepuana

OdopmieHre 0TYETOB 110
J1abopaTopHBIM paboTam

HUroro

10

TK-1,
TK-2

3auet, Onpoc Ha 3aHATHUSAX,
Ot4er no 1abopaTopHOU
pabore, Tect
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8 TermmoBoe nelcTBHE [ToaroToBka Kk mpakTuye- 1 TIK-1, 3auet, OnpocC Ha 3aHATHUAX,

JIA3€PHOTO U3JIYUYCHUS HA | CKAM 3aHATHUSIM, CEMUHA- [K-2 Tect
BEILECTBO pam

[IpopaboTka JIEKIIMOHHOTO 1

Marepuaa

Htoro 2
9 B3aumopeiicTBue [ToaroroBka Kk mpakTuue- 1 IIK-1, 3auet, Onpoc Ha 3aHATHUSAX,
CBEPXKOPOTKHUX CKHUM 3aHATUSM, CEMHUHA- [IK-2 Tect
HMITYJIbCOB C BEILIECTBOM | pam

[TpopaboTka JIEKITMOHHOTO 1

Marepuaia

Hroro 2
Hroro 3a cemectp 36
Hroro 36

10. KypcoBoii npoekT / KypcoBasi padora
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLEHKH YCIIeBA€MOCTH 00y4aromuxcst

11.1. banibHbIe OLEHKH A5 3JIEMEHTOB KOHTPOJIs
Tabnuua 11.1 — banibHble OLIEHKH JUIs 3JIEMEHTOB KOHTPOJIS

. . MaxkcumanbHbIN
. MaxkcuManbHbIH MaxkcuMabHBIH
DneMeHTHl y4eOHOU 6asu1 3a mepuon Bcero 3a
6amn Ha 1-yro KT ¢ |  Gamn 3a mepuon
NEITENbHOCTH mexay 2KT u Ha ceMecTp
Hauyana cemectpa | mexay 1KT u 2KT
KOHEI] ceMecTpa
7 cemecTp
3auer 20 20
Onpoc Ha 3aHATUSAX 12 12 6 30
OtyeT no naboparopHoO 20 20 40
pabote
Tect 10 10
Wtoro makcumym 3a nepu- 32 32 36 100
on
Hapacraromum utorom 32 64 100 100

11.2. IlepecuyeT 02/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecyet OamIoB B OLIGHKH 32 KOHTPOJIBHBIC TOUKH MpeACTaBiIeH B Tadmuie 11.2.
Tabnuma 11.2 — IlepecueT 0anioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKU

banbl Ha 1aTy KOHTPOJIBHON TOYKHU Onenka

> 90% ot MakcuManbHON cyMMBbI OaitoB Ha gaty KT 5

Ot 70% 1o 89% ot MakcuMabHOUM cyMMbl 6aoB Ha naty KT

4
Ot 60% 10 69% OT MakcUMaIbHOM cyMMbI OasioB Ha naty KT 3
2

< 60% oT MakcuMalIbHOW cyMMBbI 6au1oB Ha aaty KT

11.3. [lepecueT cymMMbI 0AJ/JIOB B TPAAMIMOHHYIO U MEKIYHAPOAHYIO OILIEHKY
[Tepecuer cymMMbl 0aJIJIOB B TPAAMIIMOHHYIO M MEXKIYHAPOIHYIO OIICHKY MPEICTAaBICH B TaOJHIIC
11.3.
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Tabnuia 11.3 — Ilepecuer cymMMbl 0aJIJIOB B TPAAUIIMOHHYIO M MEXKTYHAPOAHYIO OLICHKY

Hrorosas cymma 6asos,

Onenka (I'OC) YYHUTHIBACT YCIEITHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIM4YHO) (3a4TEHO) 90 -100 A (0TIMYHO)
85 -89 B (odenp xoporiio)

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

3 (yIOBJIETBOPUTEIBHHO) (3a4TEHO) 60 - 64 E (HocpercTaento)
2 (HeynoBIETBOPHTEHHO) (HE Hwuxe 60 6ammoB F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAMYecKOe U MHGOPMANIMOHHOE O0ecnieyeHne TUCHUIINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. KsantoBble puOOPHI U yCTpocTBa [DNeKTpoHHBIN pecypc]: YueOnoe mocodue / B. H. Jla-
BbII0B - 2018. 112 c. - Pexxum noctyna: https://edu.tusur.ru/publications/7231 (mata oOpateHus:
30.07.2018).

2. Teiiko ILII. IlpuknanHas HenuHeWHas onTuka: yuyeObHoe mocobue, Tomck, TYCVYP, 2007. -
109 c. (manuuue B 6ubamoreke TYCVYP - 82 7k3.)

3. B3saumopeiicTBHE ONTHYECKOTrO M3Ny4YeHMs C BeulecTBoM: yueObHoe nocobue / I1. IT. Ieiixo. -
Tomck: TYCVYP, 2007. - 151 ¢ (manuuue B 6ubmuorexe TYCVYP - 88 7k3.)

12.2. lonosiHuTEIbHAS JIUTEPATYPa
1. BonnoBas onTHka: YueOHoe mocobue mis By3os / H. U. KanureeBckwuii. - 4-e u3z., crepeo-
tutl. - CIIG. : JIanb, 2006. - 465 ¢ (Hasmuue B 6ubnuorexke TYCVYP - 29 7k3.)
2. Spus A., HOx II. OnTudeckue BoiHbl B KpucTtamwiax. - M.: Mup, 1987. — 616 c. (nanuuue B
ounbmmoreke TYCVYP - 5 93k3.)

12.3. YueOHO-MeTOAHYECKIE MOCO0OU

12.3.1. O0s3aTeibHbIE Y4eOHO-MeTOoAuYeCKHe MOCO0Uus

1. BsaumonelcTBHE ONTHYECKOTO M3TYUYEHHUs C BEHIECTBOM [DIEKTPOHHBIN pecypc|: Meronuye-
CKHE yKa3aHMs K NMPAKTUYECKUM 3aHIATUAM i cTyAeHTOB HanpasieHus 200700 — "doToHMKa U ONTOUH -
dopmaruka" / B. B. Illepouna, C. M. Hlammapo - 2014. 16 c. - Pexum pocryma:
https://edu.tusur.ru/publications/4088 (nara obpamenus: 30.07.2018).

2. PacnpocTpaHeHue Ja3epHbIX IMYYKOB [DJIEKTPOHHBIA pecypc]: MeTtonnueckue yka3zaHus 1O
camocrosTenbHo  pabore / II. II. Teiiko - 2012. 17 ¢ - Pexum nocryna:
https://edu.tusur.ru/publications/2290 (mara o6pamenus: 30.07.2018).

3. DOddekTuBHOCTh TeHepalui BTOPO TapMOHUKH OTPaHUUYEHHBIMU ITy4YKaMH CBeTa [ DJIEKTPOH-
HBIH pecypc]: Meroanueckue ykazaHus K jaboparopaeiM padoram / I1. I1. Teiiko - 2012. 19 c. - Pexum
noctyma: https://edu.tusur.ru/publications/1349 (nata o6pamenus: 30.07.2018).

4. MopnenupoBaHue MmapaMeTPUUIECKOM reHepally CBeTa B CpeiaxX C KBAJApPaTUYHON HEJIMHEWHO-
CTBIO [DNEKTPOHHBIN pecypc|: Mertonuueckue ykazanus K 1adoparopHubim padoram / I1. IT. I'eiiko - 2012.
14 c. - Pexxum noctyna: https://edu.tusur.ru/publications/1351 (mara obpamenus: 30.07.2018).

5. MonenupoBaHue paciupoOCTpPaHEHHUsI CBETOBBIX IMyYKOB B HEJIMHEUHBIX cpeaax [DIeKTPOHHBIN
pecypc]: Meronudeckue ykazanus K gabopatopasiM padoram / I1. IT. Teiiko - 2012. 11 c. - Pexum mocry-
na: https://edu.tusur.ru/publications/1352 (nara oopamenus: 30.07.2018).

6. MogenupoBaHue pacrpoCTPaHEHUsI CBETOBBIX MYYKOB B HEJIMHEUHBIX cpefax [DIeKTPOHHBIN
pecypc]: Meronuueckue ykazanus K JadoparopasiM padoram / I1. IT. Teiiko - 2012. 11 c. - Pexxum pocty-
na: https://edu.tusur.ru/publications/1353 (nara obpamenus: 30.07.2018).
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12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS IJIsl JIMI ¢ OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbSI H
HHBAJIH/I0B

Y4eOHO-MeToqMueCKUe MaTeprabl sl CAaMOCTOSTEIBHON M ayIUTOPHOM paboThl 00ydaromuxcs
U3 YHCia JIUI ¢ OTPAaHNYCHHBIMU BO3MOKHOCTSIMU 310POBBSl 1 MHBAJIMIOB IIPEAOCTABISIOTCS B (OopMax,
aIalITUPOBAHHBIX K OTPAaHUYCHHUSIM UX 37I0POBbS M BOCIIPUATHUS HH(DOpMAIIHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B (hopMe FIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOW (hopMe YBEITMUEHHBIM MIPUDTOM.

JI1s1 JIMI ¢ HApyIIEeHUsIMM CJIyXa:

- B (hOpME IIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHo hopme.

JIJ1s1 JIMI ¢ HAPYLIEHUSIMH OMIOPHO-AIBUIaTeJILHOIO anmnapara:

- B (hopMe FIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. Ilpodeccuonajibubie 6a3bl JAHHBIX U HHGOPMANIMOHHBbIE CIPABOYHbIE CHCTEMbI

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

13. MaTepuajJibHO-TeXHHYeCKOe ofecnedeHue JUCHUILUIMHBI U TPedyeMoe MPOrpaMMHOe
odecrmeyeHHe

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

13.1.1. MarepuajJibHO-TeXHHYECKOE U IPOrPAMMHOe o0ecnedyeHue sl JJeKINMOHHbIX 3aHATUH
Jlns mpoBeieHUs 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaJIbHBIX KOHCYJIbTALlUH, TE-
KYIIETrO KOHTPOJIS U MPOMEXYTOYHON aTTeCTallU UCIIONb3yeTCsl yueOHas ayIuTOpUs ¢ KOJIMYECTBOM TO-
CaJIOUHBIX MeCT He MeHee 22-24, o0opynoBaHHAs JOCKOW M CTaHAApPTHOH ydueOHOH mebenbio. merorcs
JIEMOHCTpAIOHHOEe 000pyAOBaHNE U Y4eOHO-HAIISAHbIE TOCOOUs, 0OecreunBaroIe TeMaTHIecKue ui-
JIIOCTPALMHU 110 JIEKIIMOHHBIM pa3JieiaM JUCIUIUINHBI.

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

VYuebHast 1aboparopust

yueOHasi ayIUTOpHsl 7Sl IPOBEACHUSI 3aHATUI MPAKTUYECKOTO TUIIA, yueOHas ayTuTopus JUIsl PO -
BEJICHHSI 3aHSATUHN J1a00paTOPHOTO TUIIA, TOMEIIEHUE AJII KYPCOBOTO MPOEKTUPOBAHUS (BBITIOTHEHUS Kyp-
COBBIX paboT), MOMEILEHHUE JIJIsl POBEICHNUS ITPYNIIOBLIX U MHIMBUYaJIbHBIX KOHCYJIBTAIUI

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

Ornucanue UMeroIerocs 000pyI0BaHUS:

- JIaboparopHble cTeHabI (6 mIT.);

- UsmepuTtenbHbIe TPUOOPHI,

- Jlocka MarHUTHO-MapKepHasi;

- Ontrueckas ckambss OCK-4;

- [lomemienue U1t XxpaHeHUs yueOHOTo 000pyIOBAHUS;

- KommuiekT cnenuaan3upoBaHHON yueOHOM MeOen;

- PaGouee mecto nmpenogaBarens.

[IporpammHuoe obGecrieueHue He TpeOyeTcs.

13.1.3. MarepuajibHO-TEXHUYeCKOe M IPOrPaMMHoe odecredyeHne J1JIs J1adopaTopHbIX padoT
VYuyebHast 1aboparopust
yueOHast ayIuTOPUS TSI TPOBEACHUS 3aHITHH JIAOOPATOPHOTO TUIIA
634034, Tomckas obnacts, I. Tomck, Bepmnnuna ynuna, a. 74, 111 ayn.
Onucanue UMeroIerocs 000py10BaHUS:
- YueOnslii creng «OnTukay (2 mr.);
- Octmnorpag C 1-93;
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- Ucrounuk nutanns TB-1;

- Uctounuk nutanns b5-43;

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

- 'eneparop ummynbcoB ['5-56;

- Bonermetp B7-78/1;

- Mynsrumerp FLUKE 8845A;

- Ocmmnorpad TEKTRONIX TDS 2012C;

- Ucrounuk nutanus Mastech HY 3002D-2;

- JIaGoparopHble CTeHbI: «NeKTpoonTUdecKuil 3 pexT» (2 mrT.), «Pa3zoBbIil MOPTPETY;
- Kommsrorep (2 mrt.);

- Kommuiekt cienmanusupoBanHoi yueOHoOW Mebenu;
- Pabouee mecTo mpenogaBares.

[TporpamMHOe obecrieueHue:

— Google Chrome

— OpenOftice

13.1.4. MaTrepuajibHO-TEXHHYECKOE U MPOrPaMMHOe o0ecredeHne IJisi CAMOCTOSATEIbHOI PadoThI
Jiist caMOCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayTUTOPUU (KOMITBIOTEPHBIE KJIacchl),
PaCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, . Tomck, Jlennna mpocnexkr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. ToMck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast obnacTb, I. Tomck, Bepimmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obnacts, T. ToMmck, Bepmmanna ynuna, 1. 74, 207 ayx.

CocraB 000py10BaHUSA:

- yueOHasi MeOelb;

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

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

[lepedens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

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

OcBoeHME NUCUUIUIMHBI JIMLIAMU C OTPAHUYEHHBIMU BO3MOYKHOCTSMM 310pOBbS U WHBAJIUIAMU
OCYULIECTBIISIETCS C UCIIOIB30BAHUEM CPEJICTB 00YUEHHs OOIIEro U CIeUaJbHOTO Ha3HAUYEHUSI.

[Tpu 3aHATHAX ¢ OOyHAIOUIMMHUCS ¢ HAPYLIEHUSIMHU CJIyXa MPeyCMOTPEHO UCIIOIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmnaparypbl, MyJIbTUMEIUHHBIX CPEJICTB U APYTUX TEXHUUECKUX CPENICTB IIpHeMa/nepenaa-
4y yuyeOHOM nHpOpMALIUU B TOCTYNHBIX (hOpMax, MOOMIIBHOM CUCTEMBI MTPENoJaBaHus AJ1sl 00ydaroIUXCs
C MHBAJIMIHOCTHIO, TOPTAaTUBHON MHIYKIIMOHHON CUCTEMBI. Y4eOHas ayIuTOpHsi, B KOTOPOU 3aHUMAIOTCS
oOydJarolyecs: ¢ HapylIeHUEeM cilyXa, 000py/l0BaHAa KOMIIBIOTEPHOM TEXHHMKOM, aylIMOTEXHUKOH, BHUIEO-
TEXHUKOM, AEKTPOHHON JOCKOH, MYJIbTUMEIUMHON CHCTEMOM.

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

[Tpu 3aHATHUAX C 00y4YaIOIIUMUCS ¢ HAPYLIEHUSIMH OIIOPHO-ABUIaTeIbHOIO aNnapara HCIojb-
3yI0TCA albTepHATUBHBIE YCTPOMUCTBA BBOJIA MH(OPMAIIMK U IpyTHe TEXHUUECKUE CPEICTBA IIpHeMa/epe-
Jauu y4eOHo#l nHpopMaluu B TOCTYIHBIX (opmMax, MOOMIIbHOM cucTeMbl 00y4YeHHs! ISl Jo/iel ¢ WHBa-
JUAHOCTBIO.
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14. OHGHO‘[HLIG MaTepuaJdbl H METOANYCCKHEC PCKOMEHAAIUHA 110 OPraHU3aliii U3y4CeHUs
AUCHHUITINHBbI

14.1. Conep:xanue OLEeHOYHbIX MATEPHAJIOB U METOAUYECKHE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I nu ypOBHSI OCBOCHHA 3aerHJIeHHLIX 3a I[PICL[HHJIPIHOﬁ
KOMIIETCHITUI MCTIOJB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBI€ 3a0aHUA

1. Teomerpuueckoe MeECTO TOYEK, B BOJTHOBBIM (DPOHTOM
KOTOPBIX (pa3a BOJHBI OAMHAKOBA, HA3BIBACTCH. . .

aMIUTUTYIHBIM (POHTOM

MOJISIPU3AIMOHHBIM (PPOHTOM

MJIOCKUM (PpOHTOM

2. CymecTBYIOT  CIHEAYIOUIME  BUIBI JIMHEWHAs, TaHT€HIIHaIbLHAs
TIOJISIPU3AIIIU CBETOBBIX BOJIH:

HHHeﬁHaﬂ, OJUIMIITHYECKasd, KpyroBas

IIJI0CKasd, BBIITYKJIas

JTUHEeHas, chepruueckasi, Kpyronas

3. Ilpu majeHum Ha TWIOCKYIO TPAHMIY wonyns kod(QHUIMEHTa OTpaKeHHs |R¢| TSt
pasiena JABYX IPO3PauHbIX CPEA  IUIOCKO#

. COCTAaBJISIOILIEH BEKTOpa MOJISIPU3AIIHH,
CBETOBOM BOJIHBI O] yIiioM bprocTepa ...

MEePIECHINKYIIPHON IJTIOCKOCTH MaJIcHus,
CTPEMHUTCS K €IUHULIE

MOIyNb KOo3(duLmeHTa OTpaKeHUs ‘RH‘I{H}I

COCT&BJ’I?IIOHIGI\/’I BCKTOpa noJiipu3anuu B
IJIOCKOCTHU MMAACHUA CTPEMUTCAA K CAUHULIC

MOIyNb KOo3(duLmeHTa OTpakeHUs ‘RH‘I{H}I

COCT&BJ’IHIOHIGﬁ BCKTOpa noJiipu3anuu B
IJIOCKOCTH IIaJACHUA o6paluaeTc;1 B HYJIb

MOIyJdb KOI(PPUIMEHTa OTpakeHUs |RL| TUTST

COCTAaBIISIOILEH BEKTOpa TOJISIPU3ALIIH,
HEPIEHINKYSIPHOH  TUIOCKOCTH  TAJICHHS,
oOparmiaercs B Hyllb

4. TlomHoe BHYTpEHHEE OTpaXKCHHUE HAOIIONACTCS TOJIBKO Ui BOJIH,
IUIOCKMX CBETOBBIX BOJIH Ha TpaHMIIE pa3jeiia TMOISPU30BAHHBIX HOPMAIBHO K IJIOCKOCTH
Cpel C MOKAa3aTeNISIMU [IPEJIOMIICHUS 1y U M, ...  TaJIEHUs

HaOJIIO1aeTcsl MPU UX MAJCHUM U3 ONTHYECKH
Oosee MIOTHOU cpelbl Ha MEHee IJIOTHYIO TOJ
yrmom 0, > arcsin(n, / n,)

HaOmrogaeTCs TOJBKO JUTST BOJIH,
MOJIIPU30BAHHBIX B MJIOCKOCTH MaJICHUS

HaOMIONaeTcss MpPU HUX MAJEeHUM U3 ONTUYECKU
MeHee IUIOTHOM cpenbl Ha 0Ooiee TUIOTHYIO TIOA
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ymiom 0, > arcsin(n, / n,)

5. HenmuneitHo-ontudeckue 3¢ GeKTs 00-
Hapy>KUBAIOTCS 1O ...

BIMSAHUIKO  HWHTCHCUBHOCTH  CBE€TOBOI'O
IIOJISI HAa XapaKTCP ONTUYCCKUX SIBIICHUM

BIMSHUIO JUIMHBI BOJIHBI CBeTa Ha
MOKa3arelb MIPETIOMJIICHUS ONTUYECKUX
MaTepHasoB

BIMSHUIO  MOJspHU3allUd  CBeTa  Ha
ONITUYECKOE  IMOMIOIIEHWE B  ONTUYECKUX
Mmarepuanax

BJIMSIHUIO CTENIEHH MOHOXPOMAaTUYHOCTHU
CBETa HAa KOHTPAacT HUHTep(epeHIIMOHHOMN
KapTHHBI

6. YcioBueM MpOSIBICHHUS ONTHYECKOM
HEJTMHEHHOCTH CpEeIbl SBISETCS 3aBHUCHUMOCTH
OTHOCHUTEIILHOH JTUAJICKTPUYECKOW TPOHHUIIAC-
MOCTH MaTepuasa oT:

HaIIps’KCHHOCTU CBETOBOI'O ITOJIA

JJIMHBI BOJIHBI CBETA

MoJiApu3anuu CBETOBOI'O U3JTYYCHHUA

HadaJIbHOU (ha3bl CBETOBOM BOJTHBI

7. B cpemax ¢ KakuM  THUIIOM
HEJIMHEWHOCTH BO3MOJKHA TE€Hepalus BTOPOM
TapMOHUKH?

B OJHOPOAHBIX JJUHEUHBIX Cpeaax

B CpeliaX ¢ KyOWIHOW HEJIMHEHHOCTHIO

B Cpellax ¢ KBaAPaTUYHON HEJTMHEUHOCTBIO

B HCOOHOPOAHBIX JIMHEMHBIX cpeaax

8. Kakoit a3pdexT Bo3HUKaeT Omaromaps
HEJMHEHHOCTH TPEThEro MOPSIKA MOJISIPU3AUU
cpensl ?

reHepalusi pa3sHOCTHOM YaCTOThI

napaMeTpUICCKOC YCHIICHUC

KOM6I/IH2U_II/IOHHOC pacceiaHne CBCTa

reHeparys BTOpoi rapMOHUKH

9. CamookycupoBKa CBETOBOTO Iy4Ka
MIPOUCXONIUT B CPENE, TIE ...

CornacoBaHa Ha noptane N2 41399

(bOTOHH,Z[yquOBaHHBIC BO3MYUICHUA
IIOKa3aTeiid IPECIOMIICHUA HUMCIOT
OTpI/II_IaTCJ'ILHHﬁ 3HAK W 10 a0CONIOTHOM

BCJIIMYHUHE YBCIIMYUBAIOTCA C HHTCHCHBHOCTBHIO
CBC€Ta

(bOoTOMHAYLIMPOBAHHBIE BO3MYILIEHUS
MoKa3areis HPETOMIICHUS UMEIOT
OTpPULIATENIbHBIE 3HaK W MO  aOCOJMIOTHOM

BCJIMYHUHC YMCHBIIAIOTCA C HWHTCHCHBHOCTLIO
CBCTa

(dboToMHIYyIMPOBAaHHbBIE
IoKa3aTess MPEJIOMIICHUS

BO3MYIICHUA
HMCIOT

15



MOJIOKUTEIIPHBIM 3HAK W YBCIIMYUBAKOTCA C
MHTCHCHUBHOCTBIO CBE€TA

MoKa3arejib NPCIOMIICHUSA HC 3aBUCUT OT
HMHTCHCHUBHOCTH CBCTOBOI'O ITy4YKa

10. MomHOCTh BTOPOl TAPMOHUKU TPH
Masoi 3 pekTHBHOCTH TIPe0Opa30BAHMS YBEIIH-
YHMBAETCS

psaMo MMPOIOPHUHUOHAIIBHO
JJINHBI BSaHMOHGﬁCTBHﬂ

KBajpaty

0o0paTHO MPOMOPIUOHAIBHO KBaJpary
JUTHHBI B3aUMOJICHCTBUS

PsIMO MPOTIOPITHOHATBHO JUTIHE
B3aUMOJICHCTBUS
o0paTHO  TPOMOPIUOHANBHO  JJIMHE
B3aMOJIEUCTBUS
11. CamonedoxycrpoBKa CBETOBOTO ITy4- (hOTOMH Ty ITUPOBAHHBIC BO3MYILICHUS
Ka MPOUCXOJUT B Cpee, TIE ... roKasarens MPEJIOMIICHUS UMEIOT
OTpULIATENIBHBIM 3HAK H 1O  aOCOJIOTHOM

BCJIMYHUHC YBCIIMYUBAIOTCA C HHTCHCHUBHOCTLIO
CB€Ta

(boTOMHIYIUPOBAaHHbBIE BO3MYILICHUA
noKasares IpeTOMIICHHS UMEIOT
OTpULATEIbHBIH 3HAK W 1O aOCONIOTHOMN

BCJIMYHUHC YMCHBINAKOTCA C HWHTCHCHBHOCTBIO
CBE€Ta

(hOTOMHTYITUPOBAHHBIC BO3MYILICHUS
roKasaresis IIPEIOMIICHUSA UMEIOT
MOJIOKUTENIBHBIM 3HAK W YBEJIMYUBAIOTCA C
WHTEHCUBHOCTBIO CBETA

IMoKas3aTejib NpPEIOMIICHUA HE 3aBUCUT OT
HHTCHCHUBHOCTH CBCTOBOTI'O ITy4YKa

12. JInuHOW KOT€PEHTHOCTH AJIA TeHepa-
IIUU BTOPOW TapMOHMKH HA3bIBAECTCS PACCTOSHUE
B3aUMOJICHCTBUSI, IPU KOTOPOM:

MOIIHOCTb JTAHHOM FapMOHUKH
YBEJIMYUBACTCS  OT  Hyld 10  IEPBOro
MAaKCHUMAJIBHOTO 3HAYEHUS

MOIIHOCTb JTAHHOM FapMOHUKHU
YBEJIIMYUBAECTCS JINHENHO

MOIIIHOCTb JTAHHOM FapMOHUKH
YBEIUYMBACTCS KBAJIPATUYHO

MOIIIHOCTh JAaHHOM TapMOHHUKH

JOCTHUTAET IIEPBOI0 MUHUMYyMa

13. IIpu renepauuur BTOPOM ONTHUYECKOH
TapMOHUKH:

ofuH (OTOH Ha YACTOTE HAKAYKU
mopokaaer nBa (OTOHA HAa YACTOTE BTOPOU
TapMOHHMKH

CornacoBaHa Ha noptane N2 41399
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OIMH GbOTOH Ha 4YacTOTe HaKayKu
MOPOXKJIAeT OAMH (OTOH HA YacTOTE BTOPOH
TapMOHHKH

nBa (oToOHa HaA YACTOTE HAKAYKU
MOPOXIAIOT ONMH (POTOH HAa YACTOTE BTOPOM
TapMOHUKHU

nBa (QoroHa HA YACTOTE HAKAYKH

MOpOXIA0T JBa (I)OTOHa Ha 4YacCToTC BTOpOI>'I

FapMOHUKH

14. VYool CHHXpPOHU3M IIpU TI'eHepa-
MU BTOPOW TapMOHUKH MOXET OBITH pealin30-

B KyOMUYECKHX KpHUCTa/uIax 0e3 IeHTpa
CUMMETPUU

BaH: B ONTHYECKHU U30TPOIHBIX Cpeaax
B THPOTPOMHBIX KYOHMUECKHX KPUCTAIIaX
B ONTHYECKU OTpHULIATEIBHBIX
OZHOOCHBIX KpHCTaIax 0e3 LeHTpa CHMMETPUN
15. Vkaxute yclOBUS CHUHXPOHM3MA IS W3 > 2
reHEpalMy  BOJIHBI  CyMMapHOHM  4acTOTBl B ks <2k
HEJIMHEWHOMN
ENIMHENHON cpene 0= O - 0
k; =k - k;
w3 = 2(,01
k3 = 2k1
m3= 0 + O
k3 = k] + kz
16. Ilpu mapameTrpuyeckoil TeHepaluu nBa  GOTOHA C  Pa3TUYAIOIIUMUCS
CBETA: 4acTOTaMH  IOPOXKIAIOT OAMH  (POTOH ¢
CyMMapHOH 4aCTOTOU
nBa  GOTOHA €  Pa3TUYAIOIIUMUCS
4acToTaMH  TMOPOXKIAIOT  OAMH  (POTOH ¢

Pa3HOCTHOW YaCTOTOMU

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

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

17. B npo3pauHOii cpene ¢ HOpMaJIbHOMN
JHcriepcruel CBETOBOM MUMITYJIBC. ..

PpacIiIbIBacTCA

CXKUMAaCTCA

YBCIIUYHUBACTCA 110 aMIINIUTYAC

pa30buBaeTCs Ha HECKOJIBKO UMITYIbCOB
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18. LICTBCpThBOJ'IHOBEIfI IINTaCTUHKa HC- IMOBOPOTA INIOCKOCTHU ITOJIApU3alluA
MMOJIB3YCTCA JIA. ..

nmoaaBJICHHUA CBC€TAa B 3aJaHHOM CIICK-
TpaJIbHOM OMUAITa30HC

npeoOpa3oBaHus JTMHEHHO-MOISIPU30BAH-
HOT'O CBETA B CBET C KPYTOBOM WJIM JJUIMNTHYC-
CKOM IoJsipu3anuen

(OKyCHpPOBKH

19. ITosyBosHOBAs IJIaCTUHKA IIOBOPOTA IUIOCKOCTH MOJIAPU3ALUT
UCTIONIB3YETCS IS ...

IIoJaBJICHUA CBE€Ta B 3aJaHHOM CIICK-
TpaJIbHOM OMUAIIa30HE

peoOpa3oBaHusl JIMHEHHO-MIONSPU30BAH-
HOTO CBETA B CBET C KPYTrOBOW WJIM 3JUIMITHYE-
CKOM moJIsipu3anueit

(OKyCHpPOBKH
20. Kakoii mapameTp XxapaKTepu3yeT JUTUHA BOJTHBI
cpeny ) pacrpoCTpaHeHUs]  AIIEKTPOMArHUTHOU HOKA3ATEN: IENOMICHHS
BOJIHBI?

HAIMPAKEHHOCTD SJICKTPHUYICCKOT'O MOJIA

HayasbHas (asa

14.1.2. Tembl 0IPOCOB HA 3aHATHAX

1. VYpaBHenuss Maxkcsemna. Bexrop nomspusanuu. OCHOBHOE MarepuanbHOE ypaBHeHue. Hemm-
HelHas NoJspU3alys B BOJIHOBOM ypaBHEHMH. Mozenu HelNMHEWHOHN nomispusanuu. BpemeHnHas u mpo-
CTPAaHCTBEHHAs JUCIIEPCUUN

2. DnexktpoHHas Teopus aucnepcuu JlopeHna. /lucnepcus U MOMIOLIEHUE CBETA B IMHEHHON U30-
TpPOIHOM cpefe. PacipocTpaHeHre CBETOBOTO UMITYJIbCa B IMCTIEprUupytolien cpene. PaccesHue ceera

3. Ontuyeckast aHU30TPOIHUS M OCHOBHBIE 3P PEKTH KpUCTAIIOONTUKH. CTPYyKTypa CBETOBOM BOJI -
HbI B aHU30TPOITHOM KpHUCTAJIJIE. DIUTUIICOUT TToKa3aresen npeaomieHus. @opmyinsl Openens.

4. OTpaxeHue M IpeJIOMIIEHHE CBeTa Ha rpaHuue paszzaena cpen. @opmynsl Openens. Dddexr
Bbprocrepa. OTpakeHne cBETa OT MOBEPXHOCTH MeTajuia

5. D¢ dexTuBHBIC HEMUHEWHBIE K03()(DUIIMEHTHI, BOJIHOBAs pacCTpOiKa. YpaBHEHHUs Ul aMIUTUTY
CBSI3aHHBIX BOJIH. CKaJsipHblEe YKOPOUEHHBIE YpaBHEHUS

6. HTerpansl JBMKEHUA ISl TEHEpAllMM BTOPON TapMOHUKH. AHAJIUTHYECKUE PELIEHHUS] CUCTEMBbI
YKOPOUYEHHBIX ypaBHEHHH. DPPEKTUBHOCTH MpeoOpa3oBaHUs BO BTOPYIO rapMoHuKy. [Ipubmmkenus 3a-
JTAHHOW MHTEHCUBHOCTH U 33JJaHHOTO TIOJIS

7. 'enepaius pa3HOCTHOM YaCTOTHI B TEpArepuoBblil AuanaszoH. [lapamerpudeckoe ycunenue. I1a-
pameTpuyecKasl TeHepanus

8. OnTnuecknii HarpeB nomomaronie cpeasl. IMmynbCHbIM HarpeB MOBEPXHOCTH METaslIa Jia-
3€pHBIM U3JIy4EHUEM.

9. CBepxcuiibHbIe cBeTOBbIE MOJA. HOBBIE TexHOIOrMH 6a3upyromuecs Ha PEeMTOCEKYHIHbIX UM-
yJbcax.

14.1.3. 3auér
1. YpaBuenus MakcBeria.
2. Bekrop nonsipuzarnuu. OCHOBHOE MaTepuaIbHOE YPAaBHEHHE.
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3. Henuuelinas nonspusanysi B BOJTHOBOM ypaBHEHMH. Mozeny HEMMHENHON NOspU3aLiy.
4. BpeMmeHHas 1 MPOCTPAHCTBEHHAS JUCTIEPCUH

5. DnexTpoHHas Teopus qucnepeuu JlopeHua.

6. lucniepcus ¥ MOIJIONIEHUE CBETA B IMHEUHOW U30TPOIHOM Cpelie.

7. PactipocTpaHeHHE CBETOBOIO UMITYJIbCA B JUCIIEPTUPYIOLIEH CpELE.

8. Paccesnue cBeTa

9. Ontuyeckast aHU30TPONHS U OCHOBHBIE 3(D()HEKTHI KPUCTATUIOONITHKH.
10. CTpyKTypa CBETOBOI BOJIHBI B AHU30TPOITHOM KpHCTAJLIE.

11. Dnnuncouna nmokaszaresiel NpeaoMIeHUsI.

12. OtpaxkeHue u mpeIoMIICHUE CBETa Ha TPAHUIIE pa3jena cpesl.

13. ®opmynsl Openens.

14. Dddexr bprocrepa.

15. OtpaxeHnue cBeTa OT HOBEPXHOCTU METaIa

16. DddexTuBHBIC HETUHEHHBIE KOA(DPUITUEHTHI, BOTHOBAsI pacCTpoiKa.
17. YpaBHeHUs JUIsl aMIUTUTY/]] CBS3aHHBIX BOJIH.

18. CxansgpHble YKOPOUEHHbBIC YPAaBHEHUS

19. MnTerpansl ABMXKEHUSI 17151 TeHEPALlUU BTOPOW TApMOHUKH.

20. AHaTUTUYECKHE PELICHUS] CUCTEMbI YKOPOUEHHBIX YPaBHEHU.

21. D dexTuBHOCTH MPeodpa3zoBaHus BO BTOPYIO TAPMOHUKY.

22. [lpubnuxeHus 3aJaHHON WHTEHCUBHOCTH U 33/IaHHOTO TTOJIS

23. I'eHepanys pa3HOCTHOM 4acTOTHI B TEPAreploBbIi AUAIa30H.

24. TlapameTpruyeCcKoe YCUIICHHE.

25. IlapameTpuueckas reHepanusi.

26. Camo(oKycHpOBKa CBETA.

27. OnTHYeCKU HarpeB MONIOIIAONIEN CPEbI.

28. IMnynbCHBIN HAarpeB MOBEPXHOCTH METaJIA JIA3€PHBIM U3JIYYEHUEM.
29. CBepxcuibHble cBeTOBBIE M0J1s1. HOBBIE TexHOMOruu 0aszupyomuecs Ha peMTOCEKYHIHBIX UM-

myJbcax.
14.1.4. Tembl J1a0opaTOpHBIX padoT
1. MoaenupoBaHue pacpOCTPAHEHUS CBETOBBIX MYYKOB B ONITHYECKU HEOJHOPOAHBIX Cpeax
2. 3¢deKkTuBHOCTh TeHepaly BTOPO rapMOHUKY OTPAaHUYEHHBIMU ITyYKaMU CBETa
3. MogenupoBaHue napameTprUueCcKol reHepaly CBETa B Cpelax ¢ KBaIpaTUUHON HEIMHEHHOCTHIO
4. MopenupoBaHue pacIpOCTPaHEHHsI CBETOBBIX ITYYKOB B HEJIMHEWHBIX Cpeax

14.2. TpeGoBaHMsI K OLIEHOYHBIM MATEPUAJIAM JIfl JIUI C OTPAHUYEHHBIMH BO3MOKHOCTAMHM

310pPpOBbS U HUHBAJILOB
I[J'I}I JiuI ¢ OrpaHUYCHHBIMH BO3MOXXHOCTAMU 3J0POBbS U HHBAJIUAOB IMPEAYCMOTPCHBI JOIOJIHU -

TeJbHbIE OLIEHOYHBIE MaTepHUallbl, IEPEUEHb KOTOPBIX YKa3aH B Tabuuue 14.
Tabnuna 14 — JlononHuTenpHbIE MaTepUabl OLEHUBAHUS IS JIULl C OTPAaHUYEHHBIMU BO3MOXKHOCTSMU
3/I0POBbSI U HHBAJIUIOB

KaTeFOpI/II/I BI/I,Z[I)I JOIIOJITHHUTEIIBHBIX OIICHOYHBIX cDOpMI)I KOHTPOJIAA 1 OUCHKHU

00yJarOLIXCS MaTepuaioB pe3ysbTaTtoB 00ydeHus

C HapyuieHus MU

TecTbl, MMCbMEHHBIE CAMOCTOATEIbHBIE
paboTBkI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHbIE Pa0OThI

[IpenMy11€CTBEHHO TUCBMEHHAs

ciyxa poBepKa

C napymenusasmu | CobecennoBaHue 1o BoIpocam K 3auety, | [IpenMyiiiecTBeHHO ycTHas MpoBepKa

3peHus OTIPOC MO TePMUHAM (MHOUBUYaJIbHO)
C napymeHusMu Perenne qucTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIe | [IpenMyIecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEIbHOTO CaMOCTOSITENIbHBIE PadOTHI, BOIIPOCHI K METOAAMHU
amnmapara 3a4ery
C orpanuuenusiMu 1o | TecThl, TUCbMEHHbBIE CAMOCTOSITENILHBIC [IpenmyniecTBEHHO pOBEpKa
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06I_HGM6I[I/II_[I/IHCKI/IM pa60TI>I, BOITPOCHI K 3a4€TY, METOdaMM NCXOOA N3 COCTOAHUA
IOKa3aHHUAM KOHTPOJIbHLIC pa6OTI>I, YCTHBIC OTBEThI 06yan01ueroc;1 Ha MOMCHT IIPOBCPKU

14.3. MeToauueckune peKoMeHAAIMH M0 OLeHOYHBIM MaTepHaJiaM JIsl JUIl ¢ OTPAHHYEeHHbIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jis aMil ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSMH 370POBbS M MHBAJIUIOB HPEAyCMaTPUBAETCS J10-
cTymnHas ¢popMa IpeaoCcTaBIeHUs 3aJaHUi OIIEHOYHBIX CPEJICTB, @ UMEHHO:

- B IleyaTtHoi (opme;

- B ITe4aTHOU (hopMe C YBETUUEHHBIM HIPUPTOM;

- B (hopMe FIIEKTPOHHOTO JIOKYMEHTA;

- METOJIOM YTEHUS ACCUCTEHTOM 3a/IaHUS BCIYX;

- NPEJOCTaBICHUE 3a/IaHUs C UCTIOJIb30BaHUEM CYPIONIEPEBO/IA.

Jlumam ¢ OTpaHWYEHHBIMH BO3MOKHOCTSIMH 3JIOPOBbSI M MHBAJHIAM YBEJIHYHUBACTCS BpeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. I TakuX 00ydaromuxcs MpeaycMaTpuBaeTcs TOCTYI -
Has ¢opMa MpeAoCTaBICHUS OTBETOB Ha 3aJjaHUsl, @ UMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIB30BAHUEM YCIIYyT ACCUCTEHTA;

- MIPEJICTAaBICHUE OTBETOB YCTHO.

[Tponienypa orieHHBaHUS PE3YIHTATOB OOYyUEHHsI JIUI] ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3]10pO-
BbsI M MHBAJIHJIOB IO JUCIUIUIMHE TPEIyCMaTpUBaET MpeocTaBiIeHne nHpopManuy B GopMax, amaarnTH -
POBaHHBIX K OTPAHUYECHUSAM HX 370POBbS U BOCHPUATHS HH(POPMALIUN:

JI1s1 I ¢ HAPYIIEHUSIMH 3PeHUst:

- B (hopMe FIIEKTPOHHOTO JIOKYMEHTA;

- B [le4aTHOU (hopMe yBEINYEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIEHUsSIMM CJIyXa:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B Ile4aTHo hopme.

JlJ1s1 1M1 ¢ HAPYUIEHUSIMHM OTIOPHO-ABUTaTeJLHOI0 annapara:

- B (hopMe FIIEKTPOHHOTO JIOKYMEHTA;

- B reyaTHou (opme.

[Tpy HEOOXOMMMOCTH /AT JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 3[JOPOBbS K MHBAJIUI0B IpOIIE-
Jypa OIICHWBAHUSI PE3yJIbTaTOB 00YUYEHHST MOXKET IPOBOIUTHCS B HECKOIBKO JTAIOB.
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