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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 .
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3aBey oMM BRITyCKArOIIeH Kad.
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OKCIEepTHI:
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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
dbopMHUpOBaHUE y CTYICHTOB MPEACTABICHHUH O B3aUMOJICHCTBUU ONTHYECKOTO U3JIyUCHUS C Belle-
CTBOM — B)KHEHIIINM pa3ziesie ONTUYECKON (PU3UKHI

1.2. 3agaun IMCHMIIIINHBI
— OCBOCHHE CTYJIEHTaMH COBPEMEHHBIX CHEIHATbHBIX 3HAHUM B 00JaCTH B3aMMOJEHCTBUS OII-
TUYECKOTO U, MPEXKIE BCETO, JIA3EPHOTO U3ITYUYEHHS C BEIIECTBOM;
— 3aKpeIvicHHE paHee MPHOOPETEHHBIX 3HAHWMA U YMEHHH MOCTPOSHUS (PUINISCKUX MOJIEICH
SBJICHUI M MX MAaTEeMaTUYECKOTO OMUCAHUS C MOCIEAYIOMUM MIPUMEHEHUEM Il pa3paboTKU U KOHCTPYH -
POBaHHUS PA3JIUYHBIX YCTPOUCTB JIEKTPOHUKH U ONTOSIEKTPOHUKHU.

2. MecTo aucuuiuiaiabl B cTpykrype OITOII

Jucuunnuna «B3anmonelicTBrue ontudeckoro nznyudenus c semecrsom» (b1.B./IB.9.1) otHocut-
cs K Ooky 1 (BapuaTUBHAS 4acTh).

[IpenmecTByOMMMHA AUCHUTUIMHAMH, (OPMUPYIOIIMMU HavajJbHBIE 3HAHUS, SBISIOTCS: AKY-
CTOOTITHUYECKHE METO/IbI 00paboTKu mHpopMaluu, ONTHIYECKUE METOABI 00paboTKH MHMOpPMAaIK, YpaB-
HeHHs onTopu3nKy, OU3UKa.

[TocnenyomuMu TUCHUIUIMHAMU SBISIOTCA: 3allUTa BBHIMYCKHON KBalu(UKAIMOHHOW pabOThI,
BKJTIOUYAs TIOTOTOBKY K IMPOIENype 3aIluThl U Mpolenypy 3ammTtel, Henuneitnas onrtuka, [Ipenaummom-
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 MEXAaHW3MBI MOIJIONICHUS CBETA W TIEpe/laud SHEPTUM; 3aKOHOMEPHOCTH HarpeBa u Jja-
3€pHOTO Pa3pyIICHUs MOTIOMAIOIIUX MaTepUaIOB; MEXaHU3MbI ONITUYECKOTO MPO0OO0s PO3payHBIX Cpel

— yYMeTb CTPOUThH MaTeMaTW4YeCKue M (PH3UICCKUE MOJIEIH MPOILECCOB B3aUMOJICHCTBUS CBETO-
BBIX BOJIH C BEIIECTBOM C MOCIIEAYIONIUM MIPUMEHEHHEM 3TUX MOZeNeH Ui pa3paboTKu U UCCIeIOBaHHIMA
YCTPOMCTB 3JIEKTPOHUKHA U HAHOJIEKTPOHUKH

— BJaJeTh COBPEMEHHBIMH MOJXOJaMH U METOJUKAM MOCTPOCHUS MaTeMaTHYeCKuX U Gpuznye-
CKHMX MOJIeJIeH TTPOLIECCOB B3aUMOCHCTBHUS CBETOBBIX BOJH C BEIIECTBOM C MOCIEAYIOIIMM MPUMEHEHHEM
ATHX MOJeNel sl pa3paOOTKH U UCCIEOBAHUN YCTPOMCTB ANEKTPOHUKU M HAHOAIIEKTPOHUKH

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThI
OO011ast Tpy10€MKOCTb JUCHHUIUIMHBI cocTapisieT 2.0 3a4eTHBIX eIMHHIIbI U IIPeCTaBIeHa B Ta0mu -

%Zgﬁlld'ua 4.1 — TpynoeMKOCTb JUCHUILINHBI
Buner yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
7 cemecTp
AynuTtopHble 3aHATHS (BCETO) 36 36
Jlexknuu 12 12
[IpakTnueckue 3aHATUA 16 16
JIaGoparopHble paboThI 8 8
CamocrosTensHas pabota (Bcero) 36 36
OdopmieHre 0TYETOB IO TAOOPATOPHBIM paboTam 16 16
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[TpopaboTka JIEKITMOHHOTO MaTepraia 11 11
[ToaroroBka K MpakKTUYECKUM 3aHATUSAM, CEMUHApaM 9 9

Bcero (0e3 ax3aMeHa) 72 72
OO6miast Tpy10€MKOCTb, 4 72 72
3aueTHbie EquHuib 2.0 2.0

5. Conepxxanue q1MCUMILIHHBI

5.1. Pa3nennl NMCHUILIMHBI ¥ BUALI 3aHATHNA
Paznensl TUCIUIUTMHBI M BUBI 3aHATHH IPUBEICHBI B Ta0muiie 5.1.
Ta6muma 5.1 — Pa3gensl AUCHUILUIMHEL U BUABI 3aHSITHH

_ (D]
) & o g g =
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Haszeanus pasnenoB IUCHUIUIMHBL < ) o o o O ==
D) & . . e = = O
= < © = o ==
=¥ S < o9 & %
7 cemecTp
1 ®u3ndecKrue 0CHOBBI B3aUMOACHCTBHS 2 2 0 3 7 IIK-1, I[IK-2
CBETa M BellleCcTBa
2 PacnipocTpaHeHue CBETa B JINHEHHON 1 2 0 2 5 I1K-1, TIK-2
H30TPOIHOM cpenie
3 PacnipocTpaHeHue cBeTa B aHU30TPOII- 1 1 0 2 4 [TK-1, TIK-2
HOM cpene
4 B3aumoJieicTBHUE CBETA C TpaHUIIEH 1 1 2 6 10 |IIK-1, [IK-2
paszziena cpef
5 HennHeHHO-ONITHYECKOE B3aUMOIEH- 2 2 0 3 7 IIK-1, IIK-2
CTBHUE CBETA C KpUCTAIJIAMU
6 I'enepanus BTOpOil ONTHYECKON TrapMo- 2 2 2 6 12 |TIK-1, TIK-2
HUKH B KpUCTaJIaxX
7 Apyrue HelNMMHEMHO-ONTHYECKUE SIBJIE- 1 2 4 10 17 |IIK-1, I[IK-2
HUS B KpUCTaJIJIaX
8 TenmoBoe nelcTBUE ONTUYECKOTO U3ITY- 1 2 0 2 5 IIK-1, I1K-2
YEHUsI Ha BEILIECTBO
9 B3aumoaeicTBiE CBEPXKOPOTKUX MM- 1 2 0 2 5 I1K-1, I[IK-2
MyJbCOB C BEIIECTBOM
Hroro 3a cemectp 12 16 8 36 72
Hroro 12 16 8 36 72
5.2. Conep:xkanue pa3aejoB JMCUUILIAHBI (T10 JIEKIIUSIM)
ConeprkaHue pa3ienaoB IUCIUILIUH (TI0 JEKIUSAM) PUBEACHO B Tabmuiie 5.2.
Ta6muma 5.2 — ConeprkaHue pa3fenoB AUCHUIUIAH (IO JICKIIHSIM)
3 =
9 = =
Z L =
> 0
HazBanus pasznesnos ConeprkaHue pas3ienoB JTUCIUILTUHEI (IO JIEKIUSIM) zF &5
o E
X 2 =
a S g
= S
7 cemecTp
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1 duznyeckre OCHOBBI VYpaBHenus Makceiuia. Bekrop nonspuszanum. IIK-1, T1K-
B3auMozelicTBUs cBeTa 1 | OCHOBHOE MaTepuaabHOE ypaBHeHUe. Hennuelinas 2
BELIECTBA MOJIIpU3alysl B BOJTHOBOM ypaBHEHUH. Mozenu Heln-

HEWHOU noJsipu3anuy. BpeMeHHas 1 IpOCTpaHCTBEH-

Hasl IUCIIEPCHUMU.

Hroro
2 PacnipocTtpanenue OnexrtpoHHas Teopus nucnepenn Jlopenua. ucnep- IIK-1, ITK-
CBETA B JINHEWHON CUs ¥ IONJIOLIECHUE CBETA B IMHEHHON M30TPOITHOM 2
U30TPOIIHOM cpene cpene. PacripocTpaHeHue cBETOBOTO UMITYJIbCa B IUC-

neprupyromen cpene. Paccesnue csera.

Hroro
3 PacnpoctpaneHue OnTuyeckasi aHU30TPOIHUS U OCHOBHBIC (PP EKThI IK-1, T1K-
CBETa B AaHU30TPOITHOU KpucTtamnoonTuku. CTpyKTypa CBETOBOI BOJIHBI B 2
cpene aHU30TPOITHOM KpHCTAJUIE. DJUIUIICOU]T TOKa3aTenen

npenomienus. @opmynsl Openens. J[BoliHoE myye-

IIPEJIOMJICHUE CBETA HA TPAHULIE C aHU30TPOITHON

cpenoii. HaBeneHHas aHU30TPONMSL: SIIEKTPO- U Mar-

HUTOONTHYECKHUE YPDEKTHI

Hroro
4 BzanmonerictBue ceeta | OTpa)keHHE U IPEJIOMIIEHHE CBETA HA TPaHMIIE pas3zie- IIK-1, ITK-
C TpaHuILel pasnena cpen |sa cpea. @opmynel Openens. Idexrt bprocrepa. Ot- 2

pakeHHE CBETa OT IIOBEPXHOCTH MeTAlIa

Hroro
5 Henunelino- Cummerpus kpuctaiuioB. KBagparnano- u KyOM4HO IK-1, ITK-
ONTHUYECKOE HeJTMHEHHbIE KpUCTaUIbl. D (PEeKTUBHBIC HETMHEHHBIC 2
B3aUMOJICHCTBUE CBETA C | KOA((UIMEHTHI, BOJTHOBAs pacCTpOrKa. YpaBHEHHUS
KpUCTaJIJIaMU JUISL aMIUTMTY], CBSI3aHHBIX BOJIH. CKaJIIpHBIE YKOPO-

YEHHbIE YPaBHEHUS.

Hroro
6 I'enepanus BTopoi WHTerpasl ABMKEHUS I TEHEPALMHY BTOPOU rapMo- [IK-1, ITK-
ONTUYECKONW TAPMOHMKH B | HUKH. AHAJIUTUUYECKHUE PEILIEHUS CUCTEMBI YKOPOUEH- 2
KpHCTaJIIIaxX HBIX ypaBHEeHUH. D¢ (EeKTUBHOCT MpeoOpazoBaHUs

BO BTOPYIO TapMOHHKY. [Ipubmkenus 3ajaHHOM UH-

TEHCUBHOCTH U 33JJaHHOTO MOJISI.

Hroro
7 dpyrue HenMHEHHO- I'enepanus cymmapHoit yactotsl. [IoBbIlIEHHE YaCcTO- IIK-1, T1K-
ONTUYECKHUE SIBJICHUS B ThI BBEpX (anKoHBepcHsi). [ eHepaius pasHOCTHOM ya- 2
KpHUCTaJIJIax CTOTBI B TE€parepLoOBbI quanas3oH. IlapamMerpuueckoe

ycunenue. [lapamerpuueckas renepanus. Camodoky-

CHUPOBKa CBETA.

Hroro
8 TennoBoe aelicTBHe OnTHueckuil HarpeB nomomaromen cpeasl. Mm- IIK-1, ITK-
ONTHUYECKOTO U3IYyYEHUS |MyJbCHBIA HArpeB MOBEPXHOCTU METaJlIa JIa3epHbIM 2
Ha BEIIECTBO n3iydeHueM. JlazepHslil OTKUTTIONYIPOBOIHUKOB.

duznueckue NPUHIUIBI Ja3€PHOTO TEPMOSIEPHOTO

CUHTE3a.

Hroro
9 B3aumoneiicteue CaepxcuibHble cBETOBbIE osist. HoBble TeXHOMOrNN IK-1, ITK-
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CBEPXKOPOTKHX Oazupyrouecs Ha PeMTOCEKYHAHBIX UMITYJIbCAaX. 2
MMIIYJIbCOB C BemecTBoM | [lepcriekTUBBI NCCIe0BaHUN B3aUMOAEHCTBUS (heM-
TOCEKYH/IHBIX UMITYJIbCOB C BEILIECTBOM.

HUroro

1

Hroro 3a cemectp

12

5.3. Pa3nenbl AUCHMILVIMHBI U MEKIMCHUIITIMHAPHBIE CBSA3M € 00ecneYBalOIMMH (MPeabl yIuMH)
1 o0ecrieynBaeMbIMHU (IOCTEAYIOMUMH) TUCHUIITHHAMHA
Paznenbl qUCHMIIUHBL U MEXIUCIUIUIMHAPHBIE CBA3M C 00€CleYnBaIOMIUMU (MIPEIbIIyIIUMU) U
o0ecriedyrBaeMbIMH (TTOCIIEAYIONIMMHI) TUCIMIIMHAMY NpeICTaBlIeHb! B Tadnuie 5.3.
Tabnuma 5.3 — Pa3aenbl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HanmMeHoBaHMe AUCIUIIINMH

Ne pasnenoB JaHHOM JUCHIHUIUIMHBL, JIUIS KOTOPBIX HEOOXOIUMO H3YUYCHHE
o0ecneunBarIX U 00eCIeYUBAECMBIX JTUCIUTUINH

1 2 3 4 5 6 7 8 9

[IpenmecTBytomue TUCIUTITUHBI
1 AxycToonTH4ecKre METObI . n . n . .
00paboTKu MHPOPMAITUH
2 Onruyeckue MeTozbl oOpa- N n N N n N
00TKHM MHPOPMALTHH
3 YpaBHEeHUS ONTOPUUKU + + + +
4 ®duszuka + + + +

[Tocnenyromuye AUCIUTIITNHBI

1 3ammra BBITYCKHOW KBaJu-
(buKarMOHHON PabOThI, BKIIIO- N N n n N . N n n
yasi OJIFOTOBKY K MpOLEaype
3aIUThI U TPOLEyPY 3aIIUTHI
2 HenuueliHas onTUKA
3 [IpenaumnuioMHas mpakTUKa
4 TIpuOopsl KBAHTOBOM AJICK- . N n n n . n n n
TPOHHUKH U (POTOHUKU
5 ®u3nvecKkue OCHOBBI KBaH-
TOBOM M OIITUYECKOU IIEKTPO- + + + + + + + + +
HUKU

5.4. CooTrBeTcTBHE KOMIIETEHIIU, GOPMUPYEMBIX MPH U3yYeHUH TUCHUILUIMHBI, U BUA0OB 3aHATHI
CooTBeTcTBHE KOMIETECHIUH, (POPMUPYEMBIX MPHU HM3YYEHUHM AWUCIUIUIMHBI, ¥ BHJOB 3aHATHH

MIPEICTABIICHO B Tabnuiie 5.4.

Tabnuna 5.4 — CooTBETCTBHE KOMIIETCHIUH, (DOPMHUPYEMBIX NPU U3yUEHUH JAUCLUILIUHBI, U BUIOB 3aHSI -

TUU
§ Bunw! 3austuit
= i . .
o S

0] <

5 < > g g DOpMBI KOHTPOJIS

= . }

= = 5 © =

S = = O

ba =

ITK-1 + + + + Otuet o nabopaTopHoii pa-

6ote, Onpoc Ha 3aHATHUSAX,
3auerT, Tect
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ITK-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

- o]
g 3 5
2 = =
Z > 5
Ha3Banus pa3znenos HaumeHnoBaHue 1abopaTopHbIX padoT z = &5
= gz
2 o 2
= S
7 cemecTp
4 B3aumonerictere cBeta | MoaenupoBaHue pacpOCTPAHEHHSI CBETOBBIX ITyYKOB 2 [IK-1, ITK-
C TpaHMIIEH pa3zena cpell |B ONTHYECKH HEOIHOPOIHBIX Cpeaax 2
Hroro
6 I'eneparnus BTOpoOit D¢ hexkTHBHOCT TeHepaIii BTOPOH TapMOHUKH OTpa- 2 IK-1, ITK-
ONTUYECKOW FTAPMOHMKH B | HWYCHHBIMU ITyYKaMU 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 > B
Ha3zBanus pasnenos HanmMeHnoBaHMe NMpakTUUECKUX 3aHATHN (CEMUHAPOB) Z 7 25
: 2 E
= o =
a S g
= o
7 cemecTp
1 ®u3nueckue ocHOBBl | YpaBHeHuUs MakcBeia. BexkTop nonspuzanun. 2 IK-1, ITK-

B3aUMOJIEICTBUS CBETA U
BEIECTBA

OcHOBHOE MaTepuajabHOE ypaBHeHUE. Henuueiinas 2
nojigpu3anust B BOTHOBOMYpPAaBHCHUMU. MOI[CJII/I HEIIN-
HEeWHOW nosnspuszanuu. BpeMeHHas U MpOCTPaHCTBEH-
Has IUuCrepCuu

M30TPOIHOMU cpenie

Htoro 2
2 PacnipocTpanenue DnexTpoHHas Teopus aucnepcuu Jlopenma. Jucmep- 2 IK-1, TIK-
CBETAa B JINHEMHON CUsl UIONIIOLLEHHUE CBETA B JIMHEMHOW U30TPOITHOU 2

cpene. PactipocTpaHeHHECBETOBOTO MMITYJIbCA B JHC-
neprupytouiei cpene. PaccesiHue csera
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Uroro 2
3 Pacnipoctpanenue Onrtuyeckast aHU30TPOITUS K OCHOBHBIE A(PPEKTHI 1 IK-1, ITK-
CBETa B aHU30TPOIHOM KpUCTaUI00NTHKH. CTPYKTypa CBETOBOU BOJIHBI B 2
cpene AHU30TPOITHOM KpHCTaJuIe. DIUIMIICOU]] TOKa3aTene

npenomiieHuss. ®opmysnsl Openens.

Hroro 1
4 BzanmozerictBue ceeta | OTpa)keHHE U IIPEJIOMIICHHE CBETA HA IPaHMIIE pa3zie- 1 IIK-1, IIK-
¢ TpaHule pasnena cpen |sa cpea. Dopmynel Openens. dpdexrt bprocrepa. Ot- 2

pakeHHE CBETa OT IIOBEPXHOCTH MeTalIa

Uroro 1
5 Henuneiino- D¢ dexTuBHBIC HETUHEHHBIE KOAPPHUIIMEHTHI, BOIHO- 2 IK-1, ITK-
OINITUYECKOE Basi pacCTpoiKa. YpaBHEHMs JJIs aMIUIUTYJ CBA3aH- 2
B3aMMOJIEHCTBHE CBETA C |HBbIX BOJIH. CKaJsipHbIE YKOPOUEHHbIE YPABHEHUS
KpHCcTajlaMm

p " HUtoro 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-
ONTUYECKOTO U3YyUYEHUS |IMyJbCHBIA HAarpeB MOBEPXHOCTU METaJlIa JIa3epHbIM 2
Ha BEIIECTBO U3IIyYEHUEM.

Uroro
9 B3aumoneiicTaue CaepxcuibHble cBETOBbIE 1oJis1. HoBble TeXHOMOrNN IK-1, ITK-
CBEPXKOPOTKHX Oazupyrolecs Ha eMTOCEKYHAHbBIX UMITYJIbCaXx. 2
HMITYJIbCOB

Y/BCOB C BEIECTBOM | pr 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
3 z §
2 = =
o O =
Bunpl camocrosTenbHOM = > 0
HazBanus pa3nenos z 7 &= ®opMBI KOHTPOJIS
paboTbl 8 S B
N =
z | £¢
= S
7 cemecTp
1 ®u3nueckrue OCHOBEI [ToaroroBka k mpakTuye- 1 IIK-1, 3auet, Onpoc Ha 3aHATUSX,
B3aMMOJICHICTBHS CBETA M | CKUM 3aHSITHSIM, CEMUHA- I1IK-2 Tect
BEIllECTBA pam
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[IpopaboTka IeKIMOHHOTO
Marepuana

Htoro

2 PacnpocTpaHeHue cBeTa
B JINHEWHON U30TPONTHOM
cpene

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

IIpopaboTKa JEeKIIMOHHOTO
Mmarepuaia

HUtoro

TK-1,
TK-2

3adet, OnpoC Ha 3aHATHUSAX,
Tect

3 PacnpocTtpaHeHue cBera
B aHHU30TPOITHOU cpenie

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

[IpopaboTka JIeKIIMOHHOTO
Mmarepuaia

HUroro

IIK-1,
[K-2

3auet, OnpocC Ha 3aHATHUSAX,
Tect

4 B3anMOIEICTBHE CBETA
C TpaHUIIeH pazzena cpes

[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 HennHeHHO-OIITHYECKOE
B3aUMOJIEICTBHE CBETA C
KpUCTaJlJIaMHU

[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,

ONTUYECKOrO U3IYy4YECHUS | CKUM 3aHATUAM, CEMUHA- [K-2 Tect
Ha BELIECTBO 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

HUMITYJIBCOB C BCUICCTBOM | 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. BzauMonelcTBUE ONTUYECKOr0 M3JIy4YeHHUs ¢ BemecTBoM: yuebHoe nocodue / I1. II. T'eiixo. -
Tomck: TYCVYP, 2007. - 151 ¢ (manuuue B 6ubnuoreke TYCVYP - 88 7k3.)
2. Teitko ILII. IlpuxknagHas HenMuHEWHas onTuka: ydyebHoe mocoobme, Tomck, TYCYP, 2007. -
109 c. (manuune B 6ubanorexke TYCVYP - 82 7k3.)

12.2. lonotHUTEILHAS JIUTEPATYpPA
1. Onruka: Yuebnoe nocooue mis By3oB / I. C. JlanacoOepr. - M. : ®usmatiaut, 2006. - 848 ¢
(mamuune B 6ubnmorexke TYCVYP - 28 3k3.)
2. BonnHoBas ontuka: Ydyebnoe nmocooue miusa By3oB / H. U. KaiureeBckuid. - 4-e¢ u3m., cTepeo-
tuil. - CII6. : JIanb, 2006. - 465 ¢ (Hanmuue B onoauoreke TYCVYP - 29 3k3.)
3. Spus A., IOx II. OnTuyeckne BOJIHBI B KpucTaiwiax. - M.: Mup, 1987. — 616 c. (Hanuuue B
oubamoreke TYCVYP - 5 93k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. O6s13aTe/ibHbIE Y4eOHO-METOANYECKHE MOCOOUs

1. BzaumoneicTBHE ONTHYECKOTO U3TYYEHUS C BEIIECTBOM [ DNEKTPOHHBIN pecypc]: MeToauye-
CKME YyKazaHMsi 10 camocrostenbHoi pabore / II. II. Teiiko - 2012. 19 c. - Pexxum nocryma:
https://edu.tusur.ru/publications/1348 (nara oopamenus: 29.07.2018).

2. B3sauMopneiicTBHE ONTHYECKOTO M3IYUEHHUS C BEUIECTBOM [ DIEKTPOHHBIN pecypc|: Meronuye-
CKHME yKa3aHMs K MPAKTUYECKUM 3aHATUAM J1d 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: 29.07.2018).

3. DOddexkTuBHOCTH TeHEpALIUN BTOPOI TAPMOHUKHN OTPaHUYEHHBIMH ITy4YKaMHU CBETA [ DIEKTPOH-
HBIN pecypc]: MeToaudeckne ykazaHus K jaboparopasiM padortam / I1. I1. Teiiko - 2012. 19 c. - Pexxum
nmoctyna: https://edu.tusur.ru/publications/1349 (nara obpamenus: 29.07.2018).

4. MopenupoBaHUe NMapaMeTpUYECKON TeHEpaluy CBETa B CpellaX ¢ KBAAPATHUHON HETMHEHHO-
CTBIO [ DJEKTPOHHBIN pecypc]: Meronudeckue ykazaHus K tadoparopHbeim padoram / I1. 1. Teiiko - 2012.
14 c. - Pexxum noctyma: https://edu.tusur.ru/publications/1351 (mata o6pamenus: 29.07.2018).

5. MogenupoBaHue pacrpoCTpaHEHUsI CBETOBBIX MYYKOB B HEJIMHEWHBIX cpefax [DIeKTPOHHbBIN
pecypc]: Meronnueckue ykazanus K gadboparopasiM padoram / IT. I1. Teiiko - 2012. 11 c. - Pexxum gocty-
na: https://edu.tusur.ru/publications/1352 (nara obpamenus: 29.07.2018).

6. MoaennpoBaHue pacupOCTPaHEHUsI CBETOBBIX IMyYKOB B HEJTMHEMHBIX cpefax [DIeKTPOHHBIMN
pecypc]: Meronudeckue ykasanus k jadboparopabiM padoram / I1. IT. Teiiko - 2012. 11 c. - Pexum mocty-
na: https://edu.tusur.ru/publications/1353 (nara oopamenus: 29.07.2018).

12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOUS ISl JII] C OTPAHNYEHHBIMH BO3MOKHOCTAMHU 310POBbS U
HHBAJIHU/I0B
Y4eOHO-MeTOIMYeCKHEe MaTepHallbl sl CAaMOCTOSITENIbHOM M ayAMTOPHOI paboThl 00ydaroImuxcs
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U3 YUCIIa JIUI] C OTPAaHMYEHHBIMH BO3MOKHOCTSMH 3/10pPOBbSI U MHBAJIHUIOB MPEIOCTABISIOTCS B (pOopMax,
aIalITUPOBAHHBIX K OTPAaHUYCHUSIM HX 370POBBSI U BOCHPHUATHS HH(OPMAIHH.

JI1s1 i1 ¢ HApyIIeHUsIMM 3peHust:

- B ()OpME NIEKTPOHHOTO JOKYMEHTA;

- B IIeYaTHOW (hopMe yBEITMUEHHBIM IIPHUPTOM.

JIJ1s1 JIMI ¢ HApYLIeHUSIMH CJIyXa:

- B (hopMe FIIEKTPOHHOTO TOKYMEHTA;

- B reyaTHou (opme.

JI1s1 1M1 ¢ HApyIIeHUSIMM ONIOPHO-ABUIaTeJLHOI0 anmnapara:

- B ()OpME NIEKTPOHHOTO JOKYMEHTA;

- B Ie4aTHOU (hopme.

12.4. IIpo¢eccnonanbHbie 0a3bl JAHHBIX M HHGOPMAILMOHHBIE CIPABOYHbIE CHCTEMBI

1. Tlpu u3yyeHUM AMCLMUILUIMHBI PEKOMEHIYETCSl UCIOIb30BaTh 0a3bl JAHHBIX, HHPOPMALIMOHHO-
CIPaBOYHbIE M  IIOMCKOBBIE  cHUCTeMBl, K KotoppiM y  TYCVYPa  ectp  goctyn
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MarepuaibHO-TEXHMYECKOe o0ecredyeHre JUCHUILIMHBI U TpedyeMoe MPorpaMMHoOe
obecrneyenue

13.1. O6uue TpedoBaHNs K MATEPHATbHO-TEXHMYECKOMY M MPOrPaMMHOMY 00ecredeHn 0
AUCHHUILIMHBI

13.1.1. MarepuaibHO-TEXHHYECKOE U MPOrPaMMHOe olecredyeHne s JeKIIMOHHbIX 3aHATHIl
Jlns npoBeieHus 3aHATUH JEKIIMOHHOTO TUIIA, TPYIIOBBIX U MHIWBUIyalbHBIX KOHCYJIBTALIUH, T€-
KyIIIETo KOHTPOJISI M MTPOMEKYTOYHON aTTECTAI[MU UCIIONB3YeTCsl yueOHas ayIMTOPHUS ¢ KOJIMYECTBOM TIO-
CaJI0OYHBIX MECT He MeHee 22-24, 000opymoBaHHAs TOCKOM M CTaHAApTHON ydeOHO# mebenbro. Mmerorces
JIEMOHCTPAIIMOHHOE 000pY/I0OBaHUE U YUE€OHO-HAIISTHBIE TOCOOUsI, 00€CTIeYNBAIOIINE TEMATHUECKUE HJI-
JIFOCTPALIMHU 10 JIEKIMOHHBIM pa3JielaM TUCIUIUINHBI.

13.1.2. MaTrepuaJIbHO-TEXHHYeCKOE M IPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI

VYueOHas maboparopus

yueOHasl ayquTopus Ui IPOBEICHUS 3aHATUH MIPAKTUYECKOTO TUIA, YueOHas ayIuTopus IS IIPo-
BEJICHUSI 3aHATUH 1a00paTOPHOTO TUIIA, TOMEUIEHHE JJIi KYpCOBOTO MPOEKTUPOBAaHHUS (BBIIIOJHEHUS Kyp-
COBBIX PabOT), MOMEILEHHE /ISl POBEICHHSI IPYIIOBBIX U MHIUBUAYATIbHBIX KOHCYIBTAIIMN

634034, Tomckast obnacte, . Tomck, Bepmmnuna ynuna, a. 74, 110 ays.

Onwucanue uMeromierocs 000pyIoBaHuUs:

- JJabopatopusie cTeH b (6 1mT.);

- 3mepurenbHbie TpUOOPHI;

- Jlocka MarHUTHO-MapKepHasi;

- Onrnueckas ckambsa OCK-4;

- [Tomemienune a1 XxpaHeHUs1 yaeOHOTO 000pYIOBaAHUS;

- Kommuiekt cienmanu3upoBanHoi yueOHoM Mebenu;

- PaGouee mecto npenogaBaress.

[TporpamMHoe obecnieueHne He TpeOyeTcs.

13.1.3. MarepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecredeHune Vs J1adopaTopHbIX pador
VYuebHast maboparopust
yueOHasl ayAUTOpHs JUIsl TPOBEACHUS 3aHATUI JJaOOPAaTOPHOTO TUIIA
634034, Tomckast obnacte, . Tomck, Bepmuauna ynuna, n. 74, 111 ayn.
Onucanue uMeronierocs 000py10BaHuUSA:
- Y4eOnslii cren «OnTukay (2 mr.);
- Octuunorpad C 1-93;
- Uctounuk nutanus TB-1;
- Uctounuk nutanus b5-43;
- 'eneparop umnynscos '5-54 (3 wrt.);
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- 'eneparop ummnynscos 1'5-56;

- Bonsr™meTp B7-78/1;

- Mynstumerp FLUKE 8845A;

- Ocmmutorpag TEKTRONIX TDS 2012C;

- Uctounuk nuranus Mastech HY 3002D-2;

- JJabopatopHbie cTeHabl: «AnekTpoonTudeckuit apdex» (2 mrt.), «Da3oBbIil MOPTPET;
- Komnerorep (2 mrt.);

- KommiekT cnenuann3upoBaHHON yueOHOM MeOemu;
- PaGouee mecto mpemnogaBarerns.

[TporpammHOe oOecrieueHue:

— Google Chrome

— OpenOftice

13.1.4. MaTepuaJIbHO-TEXHHYECKOE M IPOrPaMMHOe 00ecIedeHne I CAMOCTOATEILHOH padoThl
s camocTosTENbHON paboThl HCIONB3YIOTCA y4ueOHbIE ayIUTOPUU (KOMIIBIOTEPHBIE KJIAaccChl),
PaCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckas obmacts, T. Tomck, Jlennna mpocnexr, a. 40, 233 ayx.;
- 634045, Tomckas obnacTb, I. Tomck, yi. Kpacnoapmetiickas, a. 146, 201 ayn.;
- 634034, Tomckas o6macTs, I. ToMmck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas o6nacTb, I. Tomck, Bepimanna ynuma, 1. 74, 207 ayn.

CoctaB 060pyI0OBaHMSL:

- yueOHast MmebOerb;

- komnbroTepsl kiacca He Huxe [ID9BM INTEL Celeron D336 2.81T1. - 5 wit,;

- KOMIBIOTEPHI MOJKIIOUEHbI K ceTh «VHTepHeT» U 00ecrneunBaroT JOCTYI B AJIEKTPOHHYIO HUH-
(dopMaLmoHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[Tepedens nporpaMMHOro o6ecreueHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MarepuajibHO-TeXHUYECKOe o0ecnedeHre JUCHUIIMHBI VIS JIMI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSl 1 HHBAJIN/10B

OcBoeHHME NUCUUIUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSIMHM 3/10pOBbSl U HWHBaJIUJaMU
OCYILIECTBIISETCS C UCIOIb30BAHUEM CPEJCTB 00yUeHHs OOIIEro U CHEeMaIbHOIO Ha3HAUCHUS.

[Tpu 3aHATHAX ¢ 00yYaAIOUIMMUCS ¢ HAPYIIEHUSIMHU CJIyXa [IPEeyCMOTPEHO UCIIOIb30BaHHUE 3BYKO-
YCUJIMBAIOLIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEACTB U APYTUX TEXHUUECKUX CPENICTB IpueMa/nepena-
4yl y4eOHOI MH(OpMaLKy B JOCTYIHBIX (pOpMax, MOOMIIBHOM cHCTEMBI NpenoAgaBaHusl sl 00y4aromuxcs
C MHBAJIUIHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM cHCTEMBbl. YueOHas ayTuTOpusi, B KOTOPOW 3aHUMAIOTCS
oOyyaroniyecs: ¢ HapylleHUEM ciiyXa, 000py0oBaHa KOMIIBIOTEPHON TEXHHUKOH, ayIMOTEXHUKOH, BHUJEO-
TEXHUKOU, IEKTPOHHOHN JOCKOU, MyJIbTUMEIUMUHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 00YUYAIOLUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH I[IPEyCMOTPEHO HUCIIOJIb30BaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayIUTOPHUIX BO3MOKHOCTU IPOCMOTPA YIaJI€HHBIX 0OBEKTOB (HaIpuUMep, TEKCTa
Ha JIOCKE WU CJaifjla Ha 3KpaHe) MpHU MOMOILU BUEOYBEIUUHUTENCH ISl KOM(POPTHOrO IPOCMOTpA.

[Tpu 3aHATHAX ¢ OOy4aOUMMUCS ¢ HAPYUIEHUSIMM ONIOPHO-ABUIaTeJbHOI0 aNNapara HCloib-
3yIOTCS aJIbTepHAaTUBHbIE YCTPOICTBA BBOAA HH(OPMALIMU U IpyTHe TEXHUUECKHE Cpe/ICTBa IpueMa/mepe-
a4y yuyeOHOM MHpOpMaIK B JOCTYIHBIX (POpMax, MOOMIIBHOW CHCTEMBbl OOy4eHUs [UIs JIIoAEH ¢ MHBA-
JUIHOCTBIO.
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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[Hﬁ OLICHKHU CTCIICHU C(l)OpMI/IpOBaHHOCTI/I 1 YPOBHA OCBOCHHUA 3aKPCIUICHHBIX 3a ,Z[I/ICLII/IHJII/IHOI;'I
KOMHCTCHHI/Iﬁ HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHajbl B COCTABE!

14.1.1. TecToBBIE 3a7aHASA

1. Haubonpmmii KO3 UITHEHT ds
HEJTMHEHHON BOCHPHUMYHMBOCTH Il HHoOaTa d
33

JINTHUS 3TO...
dis
d22

2. VYkaxure BONHOBOC  YDaBHEHHC IS . e (£-E) 0P
Cpenbl C Y4eTOM HAaBOAMMOW B HEW CBETOBBIMU V’E—p, — =, 2"1
BOJIHAMH HEJINHEMHON JIEKTPUUECKOU ot ot
MOJISIpU3ALUN

O0°E

ot* =0

V’E —pue

04 i oA _ikAn,
oz 2k ox’ n

2k*An,,
n

U"+ —2ky U =0

3. VYkaxuTe YyCJIOBUS CHHXpPOHU3MA s W3 > 2,
TeHepaluy  BOJHBI  CyMMapHOW  4acTOThl B k; <2k;
HEJIMHEWHOU cpelie

®3= W1 - M
k3:k1 -kz

w3 = 20)1
k3 = 2k1

3= + o
k;=k; + k;

4. B cpemax ¢ KakuM THUIIOM B OJHOPOJHBIX JIMHEHHBIX cpeaax
HEJIMHEWHOCTH BO3MOJKHA TeHepauus BTOPOH
TapMOHUKU?

B Cpelax ¢ KyOWYHOU HEIMHEHHOCTHIO

B CpeAax ¢ KBaJApaTUYHON HEJIUHEHHOCTBIO

B HCOAHOPOAHBIX JIMHEMHBIX cpeaax
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5. Ilpu najeHuu Ha IUIOCKYIO TPaHUIly paszeina
JIBYX IMpPO3payHbIX Cpel IIJIOCKOM CBETOBOM
BOJIHBI 11071 yIyIoM Bprocrepa ...

MOIyIb Kod(hUIMEHTa OTpaKEeHUS |R l| JUTSL
COCTABJISIOLLIEH

MEePIECHINKYIIPHON
CTPCMUTCH K CAUHULIC

BEKTOpa HOJISIPU3AIHH,
IUIOCKOCTH ~ MaJIeHus,

MoOIynb  kod(duumenTta orpaxeHus ‘RH‘IUI}I

COCTAaBJISIONICH  BEKTOpa  TOJSPU3ANNH B
MJIOCKOCTH TMAJICHUsI CTPEMUTCSI K €AMHUIIE

MOAynb  kod(duumeHTta orpaxeHus ‘RH‘IUI}I

COCTABIMIOIIEH  BEKTOpa  MNOJIpU3alud B
IUIOCKOCTH TajIeHus1 00pamiaercs B Hylb

MoOIynb Ko3(dduuueHTa orpaxeHus |RL| s

COCTABJISIFOLLIECH BEKTOpA MOJISIPU3ALIH,
MEPNeHIUKYAIPHON  TUIOCKOCTH  TaJCHHUA,
oOparmiaercst B Hylb

6. IlomHoe BHYTpeHHee OTpakeHUe HaOIroaeTcs TOJIBKO IS BOJTH,

IUIOCKUX CBETOBBIX BOJIH Ha TpaHHIIEC pasjelna
Cpen C MoKa3aTessIMU TPEJIOMIICHHS 11, U 1,

NOJIIPU30BAHHBIX HOPMAJIbHO K INIOCKOCTHU
naacHus

HAOIOMAaeTCs TMPU HMX IMAJICHUM W3 ONTHYCCKU
OoJiee TUIOTHOM Cpelbl HA MEHEe TUIOTHYIO O]
yriom 0, > arcsin(n, / n,)

HaOII0IaeTCs TOJILKO TS
MOJISIPU30BAHHBIX B IJIOCKOCTH TMaJICHUS

BOJIH,

Ha6J'IIO,Z[aCTCH npu ux maaACHUM N3 OITHYCCKU
MEHEee TUIOTHOM Cpepl Ha 0osiee TUIOTHYIO IO
YIJIOM 91. > .’:lI'CSil’l(l”l2 /I’ll)

7. HenuneitHo-onTuaeckue 3G heKTsl 00-
HAPYKUBAKOTCS TIO ...

BINAHHUKO  HMHTCHCHUBHOCTH  CBCTOBOI'O
IIOJIA HAa XapaKTCP ONTUYCCKUX SIBIICHHI

BIMSHUIO JJIMHBI BOJIHBI CBeTa Ha
1oKa3arelb HPEIOMIICHUS ONTUYECKUX
MaTepuajioB

BIMSHUIO  TOJISIpU3allud  CBeTa  Ha
ONTUYECKOE  IMOMIOIIEHWE B  ONTUYECKUX
Mmarepuanax

BIIMSHUIO CTETIEHH MOHOXPOMAaTHUYHOCTH
CBETa HAa KOHTPAacT HUHTEpP(EepEeHIIMOHHOMN
KapTUHbI

8. VYcinoBueM mposBIEHUS ONTHYECKOU
HEJIMHEWHOCTH Cpenbl SIBISETCS 3aBUCUMOCTh
OTHOCHUTENIBHOM JMAIEKTPUYECKONH IPOHULIAE-

HAIIPAKEHHOCTHU CBETOBOTO I10JIA

JJIMHBI BOJIHBI CB€TA

IoJisipu3any CBETOBOI'O U3JTYUYCHHUA
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MOCTH Marcepuajia OT:

HavaJIbHOM (ha3bl CBETOBOM BOJIHBI

9. Camo(oKkycHpoBKa CBETOBOTO Iyd4Ka
MIPOUCXONIUT B CpeNE, TAC ...

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

BCJIIMYHMHEC YBCIIMYUBAIOTCA C HHTCHCHUBHOCTBHIO
CBCTa

(boTOMHAYIUPOBAHHBIE BO3MYILIEHUS
HoKa3aresis MIPETOMIICHUS HUMEIOT
OTpPULIATENBbHBIH 3HaK W 1O  aOCOMIOTHOM

BCJIMYHMHC YMCHBIIAOTCA C HWHTCHCHBHOCTLIO
CBCTa

(boTOMHIYIUPOBAaHHBIE BO3MYILICHUS
roKa3aress MPEJIOMJICHUS HUMEIOT
MOJIOKUTENIbHBIM 3HaK M YBEJIMYUBAIOTCA C
MHTEHCHUBHOCTHIO CBETA

MOKa3aTeJjib MPCIIOMIICHUS HEC 3aBUCUT OT
HHTCHCHUBHOCTH CBCTOBOI'O ITy4YKa

10. MoIHOCTh BTOPOM TapMOHUKH TIPHU
Masioit 3 pexTHBHOCTH TTpeoOpa3oBaHMSI YBEIIH-
YUBAETCS

IpsAMO IMPpOIIOPLHHUOHATIBHO
JJINHBI B3aHMOﬂeﬁCTBHH

KBaJIpary

0o0paTHO MPOMOPLIHUOHAILHO KBaApaTy
JUIMHBI B3aUMOIEHCTBUS

PsIMO IIPOMOPLUOHAIIEHO JUIHHE
B3alMOZAEHUCTBUS
0o0paTHO  NPONOPLMOHAIBHO  JUIMHE
B3aUMOJICHCTBUS
11. CamonedokycupoBKa CBETOBOTO ITyU- (bOoTOMHIYIUPOBAaHHbBIE BO3MYLIEHUS
Ka [IPOUCXOJUT B CPEAE, TAE ... HoKa3aress IIPETIOMIIEHUS HUMEIOT
OTpHUIIATEIbHBIH 3HAK W 1O aOCONIOTHOMN

BCJIMYMHC YBCIIMYUBAIOTCA C HHTCHCHUBHOCTLHIO
CB€Ta

(OTOMHTYITUPOBAHHBIC BO3MYILICHUS
MOKa3aTeJs MPEIOMIICHUS UMEIOT
OTpULIATEIbHBIH 3HAK W 1O aOCONIOTHOMN

BCJIMYMHC YMCHBIIAKOTCA C HWHTCHCHUBHOCTBIO
CBC€Ta

(OTOMHTYITUPOBAHHBIC BO3MYILICHUS
IoKas3aresis MIPEIOMIICHUS AMEIOT
MOJIOKUTENIbHBIM 3HAK W YBEJIMYHUBAKOTCA C
MHTEHCUBHOCTBIO CBETA

IMMOKa3aTCJib MPEIIOMIICHUSA HE 3aBUCUT OT
HHTCHCHUBHOCTH CBCTOBOTIO ITYyYKa
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12. JInuHON KOT€pEHTHOCTH JIJIsi TeHepa- MOIITHOCTh TAHHOH TapMOHUKH
IIMY BTOPOM FapMOHUKH HA3bIBAETCS PACCTOSIHUE YBEIUYMBAETCSA  OT  HYIS  J1I0  TEPBOIO
B3aUMO/JICHCTBHSI, P KOTOPOM: MaKCHUMaJIbHOTO 3HAYEHUS
MOIIIHOCTE aHHOU TrapMOHUKH
YBEJIUYHUBACTCS TUHEIHO
MOIIHOCTh JTaHHOU rapMOHUKH
YBEITUYNBACTCS KBAJAPATUIHO
MOILIHOCTh JTAHHOU rapMOHUKHU
JIOCTUTAET IEPBOr0 MUHUMYyMa
13. IIpu renepamii BTOpOi ONTHYECKOM oquH (OTOH Ha YacTOTe HAKAYKU

TapMOHUKH:

nopokaaer JBa (OTOHA Ha YACTOTE BTOPOM
TapMOHHUKH

OIVH GbOTOH Ha 4YaCTOTe HaKaYKu
MOpOKJaeT OJUH (POTOH Ha YacTOTe BTOPOM
TapMOHUKHU

nBa (oToHa Ha UYACTOTE HAKAYKU
MOPOXKJIAIOT ONUMH (POTOH HA YACTOTE BTOPOM
TapMOHUKH

nBa (GoroHa HA YACTOTE HAKAYKH

MOpPOXJIAIOT JaBa (oToHA
TapMOHUKHI

Ha 4YacCTOTE€ BTOPOU

14. VYool CHHXpPOHU3M TIPU TeHepa-
[IMA BTOPON TapMOHHKUA MOXKET OBITH peaan3o-
BaH:

B KyOMUYecKMX KpucTauiax 0e3 IeHTpa
CUMMETPUU

B OITUYCCKHU U30TPOITHBIX CpCaax

B TMPOTPOIHBIX KyOMUYEeCKHX KpUCTalIax

B OIITHYCCKHU OTPULATCIIbHBIX
OJHOOCHBIX KpUCTaJIJIax oe3 OEHTpa CUMMCTPUU

15. Ilpu mapameTpuyecKord TeHepaluu
cBeTa:

nBa  GoToOHa €  pazIUYAOIIUMUCS
YacTOTaMH  MOPOXKJAAIOT  OoIuH  (HOToH ¢
CYMMAapHOH 4aCTOTOU

nBa  (oToHa ¢ pa3TMYAIONIMMUCS
4acTOTaMH  MOPOXKJAAIOT OoIuH  (HOTOH ¢

Pa3HOCTHOW 4aCTOTOM

OJHWH (1)OTOH HAKaQ4YKKU IIOPOXIAACT IBa
(bOTOHa, CyMMa 4aCTOT KOTOPBIX pPaBHA 4YaCTOTC
HaKa4KH

OAMH (OTOH HAKAYKW IOPOXKAAET JBa
¢oTOHa, pa3HOCTh YACTOT KOTOPBHIX paBHa
4acTOTE HaKauKu
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16. LICTBepThBOJ'IHOBaSI IIJTaCTUHKa HC- IMOBOPOTA INIOCKOCTH ITOJIApU3 AN
MOJIB3YCTCA IJIA...

noaaBJICHUA CBC€Ta B 3aJdHHOM CIICK-
TPpaJIbHOM OMUAITa30HC

npeoOpa3oBaHus JTMHEHHO-TIOISIPU30BAH-
HOT'O CBETA B CBET C KPYTOBOM WJIH JJUIMNTHYE-
CKOM Iosipu3anuen

(bOoKyCUpPOBKHU

17. ITomyBosHOBasA IJIaCTUHKA ITIOBOPOTA IUNIOCKOCTH MOJIIPU3ALUN
UCTIONIb3YETCS IS ...

IIoJaBJICHHA CB€Ta B 3aJaHHOM CIICK-
TpaJIbHOM OMUAIIa30HE

peoOpa3oBaHusl JIMHEHHO-TOISIPU30BAH-
HOTO CBETA B CBET C KPYTrOBOW WIJIMA 3JUIMITHYE-
CKOM moJisipu3anuei

(OKyCUpOBKH

18. Kaxoit komnonent HE tpeOyercs mis HWCTOYHUK  KOTEPEHTHOTO  M3ITy4YEeHUS
paboThI TapaMETPUIECKOTO TeHEpaTopa cBeTa?  HAaKaYKH

pe3oHarop

ACTCKTOP U3IIYUCHUA

HEJIMHEMHBIN KpUCTal

19. B npo3pauHoil cpene ¢ HOpMaJIbHOU pacIuibIBaeTCs
JUCIIEPCUEN CBETOBOM MMILYJIBC. ..

CXKUMAcCTCA

YBCIIUYUBACTCA 110 aMIJIUTYAC

pa3duBaeTCs Ha HECKOJIBKO UMITYJIBCOB

20. Kakoit 3¢ ekt Bo3HUKaeT Omaromaps reHepalysi pa3HOCTHOM YaCTOTHI
HEJIMHEHHOCTU TPETHEro MOpsAKa MOJISPU3ALUU
cpens ?

napaMEeTpUICCKOC YCHUIICHUC

KOMOMHAIIMOHHOE pacCcesiHue CBEeTa

reHepanyst BTOpOd rapMOHUKH

14.1.2. Tembl OnIPOCOB HA 3aAHATHAX

1. YpaBuenus Makcemia. Bekrop nonspuzanuu. OCHOBHOE MarepuaibHOE ypaBHeHMe. Henn-
HelHas MOoJSpU3alys B BOJIHOBOM ypaBHEHMH. Mojenu HeJIMHENMHOW moispu3aunud. BpemenHas u mnpo-
CTPAHCTBEHHAs AUCIIEPCUU

2. DnekTpoHHas Teopus nucnepcuu Jlopenna. Jucnepcust 1 NOmonieHue CBeTa B JIMHEHHOW U30-
TpOIHOMU cpeze. PacpocTpaneHne CcBETOBOTO UMITYJIbCa B JUCIIEPTUPYIOLIEH cpese. PaccesHue ceera

3. OnTuueckasi aHM30TPOIUS U OCHOBHBIE 3P PEeKThI KpucTaIooNTUKU. CTPyKTypa CBETOBOM BOJI-
HBI B @aHU30TPOITHOM KpHUCTAJIJIE. DJUIMIICOU MToKa3aTesel npenoMieHus. @opmynsl OpeHens.

4. OTpakeHue W TNpeoMIIEHHE CBeTa Ha rpanuue pasznena cpen. @opmynsl Openens. ekt
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bprocrepa. OTpakeHue cBeTa OT IOBEPXHOCTHU MeTajlia

5. DddexTuBHbIE HETMHEHHBIE KOY(DPUITMEHTHI, BOTHOBAS PACCTPOUKA. YpaBHEHUS ISl aMIUIUTYT
CBSI3aHHBIX BOJIH. CKaJIsipHbIE YKOPOUEHHbIE YPAaBHEHUS

6. aTerpaibl ABWKEHUS JJIsl TEHEPALIUM BTOPOW TAPMOHUKHU. AHATUTUYECKUE PEIICHUSI CUCTEMBI
YKOPOUEHHBIX ypaBHEHHN. D((PEeKTUBHOCTH MpeoOpa3oBaHus BO BTOPYIO rapMoHuKy. [Tpubmmkenus 3a-
JAaHHOW MHTCHCUBHOCTH U 33JaHHOTO TIOJIS

7. I'eHepanus pa3HOCTHOM 4acCTOTHI B TeparepuoBbli quamna3oH. [Tapamerpudeckoe ycuienue. [1a-
pamMeTprudecKasi TeHepaLus

8. OnrTuueckuil HarpeB nomowmane cpeasl. IMnyascHbI HarpeB NOBEPXHOCTH METAJUIA Jia-
3€pHBIM U3IIyYEHHUEM.

9. CBepxcuiibHbIe cBeTOBBIE M0Js. HOBbIe TexHOMOTMM Gaszupyromuecs Ha (PeMTOCEKYHIHBIX UM -
ITyJbCax.

14.1.3. 3auér
. YpaBHeHuss Makcseria.
. Bexrop monspuzarnuu. OCHOBHOE MaTepuaIbHOE YPaBHECHHE.
. Henunelinas nossipusanysi B BOTHOBOM YpaBHEHUHU. MOJENU HEMUHEUHOW MOJISPU3ALUH.
. Bpemennas u mpocTpaHCTBEHHAs TUCTIEPCUN
. DnekTpoHHas teopus aucnepcuu Jlopenua.
. Jucnepcus u normoeHue cBeTa B JUHEUHOM H30TPOIHOM Ccpelie.
. PactipocTpanenue cBETOBOro UMIyJIbCa B AUCIIEPTUPYIOLIEN CpeEE.
. Paccesinue cBera
. OnTudeckas aHM30TPOIUS U OCHOBHBIE d(h(HEKThI KPUCTATUIOONTHUKH.
. CTpyKTypa CBETOBOI BOJIHBI B aHU30TPOITHOM KPHUCTAJLIE.
. DIIUIICOMN/L TTOKa3aTeNlel MPEeIOMIICHUSI.
. OTpakeHue U IPEIOMIICHHE CBETa Ha TPAHUIIE Pa3/ieia CPel.
. ®opmyiisl PpeHens.
. Dddext bprocrepa.
. OTpaxxeHue cBeTa OT MOBEPXHOCTH MeTalia
. O dexTuBHBIE HEMUHEWHbIE KOA(PGUIMEHTHI, BOJTHOBAas paccTpouka.
. YpaBHEHHUS 17151 aMIUTUTY/l CBSI3aHHBIX BOJIH.
. CxansipHble YKOPOUCHHBIE YPAaBHCHUS
. UnTerpansl ABMXKEHUS U1l TEHEPAIlMU BTOPO TrapMOHUKHU.
. AHaJIMTUYECKHUE PEIICHUS CUCTEMbl YKOPOUEHHBIX YPaBHEHUH.
. O exTuBHOCTH MPeoOpa30BaHUs BO BTOPYIO TAPMOHUKY.
. [Ipubnmxenuns 3a1aHHONM WHTEHCUBHOCTH U 33IaHHOTO TOJIS
. 'eneparust pa3HOCTHOI YacTOTHI B T€parepLOBbIi IUANA30H.
. [TapameTpuueckoe yCHICHHE.
. [TapameTrpuyeckas reneparusi.
. CamodoxycupoBKa CBeTa.
. OnTuueckuil HarpeB MOIVIOMIAKOIIEH Cpebl.
. IUMIysibCHBIN HarpeB NOBEPXHOCTU METAJIA JIA3EPHBIM U3JIyYEHHUEM.
29. CBepxcuibHbIe CBETOBBIE 1oisa. HoBbIe TexHOMOTHN Oa3upyrouecs: Ha GEeMTOCEKYHIHBIX UM-

O 01N DN B~ W~

[\ T NG T NG T NG T NG TN NG TN NG T N Y N J S G G g G G S Gy W Gy W Gy SR Gy Sy
O AN UNPDWNNR OOV WM P WNR—~O

ITyJbCax.
14.1.4. Tembl 1a00paTOPHBIX PadOT
1. MogenupoBaHue pacnpoCTPaHEHHUS CBETOBBIX MTYYKOB B ONITHYECKU HEOTHOPOAHBIX CPeax
2. 3¢ deKkTUBHOCTH TeHepali BTOPO TapMOHUKU OTPAaHUYCHHBIMU ITyYKaMU CBETa
3. MogenupoBaHue napaMeTpHUIEeCKON FeHepalK CBETa B Cpellax C KBAPaTUUHON HEJIMHEHHOCTHIO
4. MopenupoBaHue pacIpOCTPAHEHUS CBETOBBIX ITyYKOB B HEJIMHEWHBIX Cpeax

14.2. TpeOoBaHUA K OLIEHOYHBIM MaTEPHUAJIAM ISl JIUI] C OTPAHNYEHHBIMHA BO3MOKHOCTAMMU
3110POBbS1 1 HHBAJIHU/I0B
Jlnst maIn ¢ orpaHUYEHHBIME BO3MOYKHOCTSIMU 3/I0POBbSI M HHBAIHMJIOB MPEAYCMOTPEHBI JTOTIOIHU -
TEJIbHBIE OLIEHOYHbIE MaTepUalibl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuie 14.
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Ta6J'II/IL[a 14 — I[OHOJIHI/ITGJIBHLIG MaTtepualibl OUCHUBAHUA IS JIUI[ C OTPAHUYCHHBIMU BO3MOKHOCTAMUA

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
oOyJaromuxcs

Bup! JONOTHATENBHBIX OIEHOYHBIX
MarepuaioB

@®opMBbI KOHTPOJIS ¥ OLIEHKU
pe3yJIbTaTOB O0yUYEeHUSs

C HapymieHus MU
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIILHBIC
paboThI, BOTIPOCHI K 3a4€ETY,
KOHTPOJIbHBIE pabOTHI

IIpeuMy111€CTBEHHO TMCbMEHHAs
IIPOBEPKA

C HapymeHusiMu
3peHus

CobeceroBaHue 10 BOIPOCaM K 3a4eTy,
OIIPOC IO TEPMHHAM

[TpenmMy1ieCTBEHHO yCTHAs IPOBEpKa
(MHAMBUYATBHO)

C HapymieHUus MU
OIIOPHO-
JIBUTATEITHHOTO
arrnapara

Pemenne qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PA0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE pabOTHI, BOIIPOCHI K
3a4eTy

HpeI/IMYH_[eCTBeHHO JAUCTAaHIMOHHBIMH
METOJaMU

C orpaHHYEHUSMH I10
00LIEMETUIIMHCKAM
MOKA3aHUSIM

TecTbl, NMCEMEHHBIE CAMOCTOSITETIHHBIE
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenmymiecTBEHHO TPOBEPKa
METOJIaMU UCXOJISI U3 COCTOSTHUS
o0yyaromierocsi Ha MOMEHT ITPOBEPKHU

14.3. MeToguyeckue peKOMEHAAUMH 110 OLEHOYHBIM MATEPHAJIaM JIsl JIML C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbS1 M MHBAJIM/I0B

Jnis nMir ¢ orpaHUYeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbSI M MHBAJIUIOB MPEAyCMaTPHBACTCS JI0-
cTynHas (opma MpeaoCTaBICHUs 3aJaHNI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou opme;

- B IIe4aTHO! (hopMe ¢ YBETHMUYEHHBIM IPUPTOM;

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- METOJIOM YTEHUS ACCUCTEHTOM 33/1aHUS BCIYX;

- MIpeI0CTaBJICHUE 3aJJaHusl C UCIIOJIb30BaHUEM CYypIOTIEPEBOIA.

Jluniam ¢ OrpaHWYEeHHBIMH BO3MOKHOCTSIMM 3/I0pOBbsI M MHBAJHJAM yBEJIHMYMBACTCS BpeMs Ha
MOJITOTOBKY OTBETOB HAa KOHTPOJIbHBIE BOMpPOCHL. [yt Takux oOyuaromuxcs npeaycMaTpuBaeTcs 10CTyII-
Hast (popMa npeoCcTaBIeHUs OTBETOB Ha 3a/IaHUs, & HMEHHO:

- MMMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C UCIOIb30BAHUEM YCIIYT aCCUCTEHTA,

- IIPEJICTABIECHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS pe3yJabTaTOB OOYYEHUSI JIUI] C OIPAaHUYEHHBIMU BO3MOXXHOCTSIMU 3710PO-
Bbsl M1 MHBAJIMJIOB MO JUCLUIUIMHE MpelycMaTpuBaeT MpeaocTaBieHne nupopmManun B GopMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSM KX 3I0POBBS M BOCTIPUATHS WHPOPMALINH:

JI1s1 i1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTa;

- B IIeYaTHOW (hopMe YBETMUEHHBIM IIPHUPTOM.

JL1st iu1 ¢ HapylIeHUsIMH cJIyXxa:

- B (hopMe FIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JI1s1 1M1 ¢ HApyIIeHUsIMM ONIOPHO-ABUIaTe/LHOI0 anmnapara:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B le4aTHo (opme.

[Tpr HEOOXOMUMOCTH /IS JIUI] C OTPAHHYCHHBIMHA BO3MOKHOCTSIMH 3[IOPOBbS 1 MHBAJUIOB TIPOIIE-
Jypa OLICHUBAHMsI Pe3yJIbTaTOB 00yUYEeHHUsI MOXKET IPOBOANUTHCS B HECKOJIBKO ITAloB.
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