MHUHHUCTEPCTBO OBPA3SOBAHUS 1 HAYKH POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIapCTBEHHOE OI0IKeTHOE 00pa3oBaTe/ibHOE YUpex/JAeHne BbICIIero 00pa3oBaHus

«TOMCKUM TOCYJAPCTBEHHBIM YHUBEPCUTET CUCTEM
YITPABJIEHUA 1 PAIIMOSJIEKTPOHUKW»

(TYCYP)
YTBEPXIAIO
JlupexTop JenapraMeHTa 00pa3oBaHUs
II. E. Tposu
«_» 20 r

PABOYA S ITPOI'PAMMA TN CIHUITJIIMHBI
B3aumonencTBre ONITHYECKOI0 U3JIYYEHHS € BellleCTBOM

VYpoBeHb 00pa3oBaHus: BbIcIIee 00pa3oBaHue - fakajgaBpuaT

Hanpasnenue noarotoBku / cnennaibHoCTh: 12.03.03 MdoTonuka u onTouH(popmaTnka
Hanpasnennocts (mpoduns) / crnenupanuzanus: @OTOHUKA HeJMHEHHBIX, BOJHOBOAHBIX H
NepHOANYECKUX CTPYKTYP

®opma o0yueHus: O4HaA

@axkynpreT: PIT, DaKyJbTET ITEKTPOHHON TEXHUKHU

Kagenpa: 11, Kadeapa 371eKTpOHHBIX IPUOOPOB

Kypc: 4

Cemectp: 7

Yuebnsrit man Habopa 2015 roga

Pacnipenenenne pabouero BpemeHu

No Bunbl yueOHOI nesTeibHOCTH 7 cemecTp Bcero Ennauner
1 Jlexnuu 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
6 Bcero (6e3 ax3ameHa) 72 72 4acoB
7 OO0mmas Tpy10eMKOCTh 72 72 JacoB
2.0 2.0 3.E.

3ager: 7 cemecTp

Tomck 2018
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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 CTYICHTOB MPEACTABICHUA O B3aUMOICUCTBUU ONITHYECKOTO U3JIyYCHUS C BeIle-
CTBOM — B)KHEHIIINM pa3ziesie ONTUYECKON (PU3UKU

1.2. 3agaun IMCHMIIINHBI
— OCBOEHHE CTYJEHTaMHU COBPEMEHHBIX CHEIMAIbHBIX 3HAHUI B 007aCTH B3aMMOJCHCTBUS OI-
TUYECKOTO U, MPEXKE BCETO, JIA3EPHOTO U3JIyYEHHS C BELIECTBOM;
— 3aKpeIUICHHE paHee MPUOOPETEHHBIX 3HAHWM W YMEHHH MOCTPOSHUS (PUINUSCKUX MOJIEICH
SBJICHUI M MX MAaTeMaTUYE€CKOTO OMUCAHUS C MOCIEAYIOMNUM IPUMEHEHUEM [Tl pa3pabOoTKU U KOHCTPYH -
POBaHMS Pa3JINYHBIX YCTPOUCTB JIEKTPOHUKH U ONTOAIEKTPOHUKHU.

2. MecTo aucuuiuiaiabl B cTpykrype OITOII

Jucuunnuna «B3anMonelicTBrue ontudeckoro usnydenus ¢ semecrsom» (b1.B./IB.9.1) otHocuT-
cs K Ooky 1 (BapuaTUBHAS 4acTh).

[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 MEXAHW3MBbI MOIJIONICHUS CBETA U TIEpelaud SHEPTUU; 3aKOHOMEPHOCTH Harpesa u Jja-
3€pHOTO Pa3pyIICHUs MOTIOMAIOIIUX MaTePUaIOB; MEXaHU3MbI ONITUYECKOTO IPOOO0s PO3payHbIX Cpe

— yMeTb CTPOUTHh MaTeMaTHYeCKue U (PU3HUECKHE MOJIEIH MPOIECCOB B3aUMOJIEHCTBUS CBETO-
BBIX BOJIH C BEIIECTBOM C MOCJIEAYIONIUM IIPUMEHEHUEM 3TUX MOZAeNeH Ui pa3paboTKU U UCCIeIOBaHHMA
YCTPOMCTB 3JIEKTPOHUKHA U HAHOICKTPOHUKH

— BJaJeTh COBPEMEHHBIMH MOAXOAAMH U METOIUKAM MOCTPOCHHUSI MaTeMaTHYeCKuX U Gpusnye-
CKHMX MOJIeJIeH TTPOLIECCOB B3aUMOJCHCTBHUS CBETOBBIX BOJH C BEIIECTBOM C MOCIEAYIOIIMM MPUMEHECHHUEM
ATHX MOJeNed A pa3paOOTKH U UCCIEOBAHUN YCTPOMCTB AMEKTPOHUKU M HAHOAIEKTPOHUKH

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThI
OO01ast TpY1I0€MKOCTb JUCHUIUIMHBI cocTapiseT 2.0 3a4eTHBIX eIMHUILIbI U IIPECTaBIeHa B Ta0Iu -

%Zgﬁlld.ua 4.1 — TpynoeMKOCTb JUCHHUILIUHBI
Bunbr yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
7 cemecTp
AynuTtopHble 3aHATHUSA (BCETO) 36 36
Jlexknun 12 12
[IpakTnueckue 3aHATHS 16 16
JIaGoparopHble pabOThI 8 8
CamocrosTenpHas padbota (Bcero) 36 36
OdopmieHre 0TYETOB 10 Ta0OPATOPHBIM paboTam 16 16
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[TpopaboTka JIEKITMOHHOTO MaTepraia 11 11
[ToaroroBka K MpakTUYECKUM 3aHSATUSM, CEMUHApaAM 9 9

Bcero (0e3 sx3amena) 72 72
OO6miast TpyI0€MKOCTb, U 72 72
3auetHbie EquHutb 2.0 2.0

5. Conepxxanue 1M CUUILTHHBI

5.1. Pa3nennl AMCHUILIMHBI M BUALI 3AaHATHHA
Paznensl TUCIUIUTAHBI M BUABI 3aHATHN PUBEICHBI B Tadnuiie 5.1.
Ta6muma 5.1 — Pa3gensl AUCHUIUIMHEL U BUABI 3aHITHH

~ (D]
= ] = 2 g 3 =
: o o S O = =
? S < © S 20
HazBanus pa3ienoB IUCHUIUIMHBI > ® o, o o 9 & &
5} > . . e = = O
= < © = o 2 E
o < < 3} 8 8-' %
7 cemecTp
1 ®dusnuyeckre 0CHOBBI B3aUMOAEHUCTBUL 2 2 0 3 7 IIK-1, ITK-2
CBETa U BellleCcTBa
2 PacnipocTpaHeHue CBETa B IMHEHHON 1 2 0 2 5 I1K-1, ITIK-2
H30TPOIHOM cpenie
3 PacnipocTpaHeHue cBeTa B aHU30TPOII- 1 1 0 2 4 [K-1, TIK-2
HOM cpeze
4 B3aumoJielicTBHUE CBETA C TpaHUIICH 1 1 2 6 10 |IIK-1, [IK-2
paszziena cpen
5 HennHelHO-ONITHYECKOE B3aUMOIEH- 2 2 0 3 7 IIK-1, IIK-2
CTBHUE CBETA C KpUCTAILJIAMU
6 I'eneparusi BTOpOil ONTHYECKON rapMo- 2 2 2 6 12 |TIK-1, TIK-2
HUKH B KpUCTAJIIaX
7 Apyrue HeIMHEMHO-ONTHYECKUE SBIIC- 1 2 4 10 17  |IIK-1, [IK-2
HUS B KpUCTaJIJIaxX
8 TenmoBoe nelicTBUE ONTUYECKOTO U3ITY- 1 2 0 2 5 IIK-1, ITK-2
YEHMsI Ha BELIECTBO
9 B3aumoaeicTBie CBEPXKOPOTKUX MM- 1 2 0 2 5 ITK-1, IIK-2
MyJbCOB C BEIIECTBOM
Hroro 3a cemectp 12 16 8 36 72
Uroro 12 16 8 36 72
5.2. Conep:xkanue pa3aesoB JMCHUILTAHBI (110 JEKIUSIM)
ConeprkaHue pa3ienaoB TUCIUILINH (TIO JIEKIUSAM) IPUBEACHO B Tabnuiie 5.2.
Tabnuia 5.2 — ConepikaHue pa3faenoB JUCHUIUIAH (TI0 JISKIHSIM)
3 z S
9 = =
2 > 5
HazBanus pa3nenos ConeprkaHue pas3ienoB TUCIUIUIUHBI (TI0 JEKIIUSIM) zF &5
o E
X 2 =
a S g
= S
7 cemecTp
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1 duznyueckre 0OCHOBBI VYpaBHenus Makcpeiuia. Bekrop nonsipuzanum. IK-1, ITK-
B3auMozelcTBUsA cBeTa 1 | OCHOBHOE MaTepuaibHOe ypaBHeHHe. Hennuelinas 2
BELIECTBA NOJIIpU3alUsl B BOJTHOBOM ypaBHEHUH. Mozenu Heln-

HEWHOU noJisipu3anyy. BpemeHHas 1 IpOCTpaHCTBEH-

Has AUCIIEPCHUMU.

Hroro
2 Pacnipoctpanenue OnexTpoHHas Teopus nucnepenn Jlopenua. ucnep- IK-1, TIK-
CBE€TA B JINHEWHON CUs Y IONJIONIEHUE CBETA B IMHEHHON U30TPOITHOM 2
U30TPOITHOM Cpene cpene. PacnipocTpaneHue CBETOBOTO UMITyJIbCa B IUC-

neprupyronien cpene. Paccesnue cera.

Hroro
3 PacnpoctpaneHue OnTuyeckasi aHU30TPOIHUS U OCHOBHBIE (PP EKTHI IK-1, ITK-
CBETa B AaHU30TPOITHOU KpucTtamumoonTuku. CTpyKkTypa CBETOBOI BOJIHBI B 2
cpene aHU30TPOIHOM KpHCTAJUIE. DJUIMIICOU]T ITOKa3aTeen

npenomienus. @opmynsl Openens. J[BoliHOE myue-

IIPEJIOMJICHUE CBETA HA TPAHULIE C AaHU30TPOITHON

cpenoii. HaBeneHHas aHU30TPONMSL: IIEKTPO- U Mar-

HUTOONTHYECKUE YD (HEKTHI

Hroro
4 BzanmonerictBue ceeta | OTpa)keHHE U IPEJIOMIIEHHE CBETA HA TPaHMIIE pas3ziec- IIK-1, TIK-
¢ TpaHule pasaena cpen |sa cpea. @opmynel Openens. Idpdexrt bproctepa. Ot- 2

pakeHHE CBETa OT IIOBEPXHOCTH MeTalljla

Hroro
5 Henunelino- CummMmetpus kpuctaiuioB. KBagpatnuHo- 1 KyOMUHO IK-1, TIK-
ONTHUYECKOE HeJMHEHHbIE KpUCTaUIbl. D PEeKTHBHBIC HETMHEIHBIC 2
B3aUMOJICHCTBUE CBETA C | KOA((HUIIMEHTHI, BOTHOBAs pacCTpOrKa. YpaBHEHHUs
KpUCTAJIJIaMHU JUISL aMIUTUTY], CBSI3aHHBIX BOJIH. CKaJIsIpHBIE YKOPO-

YEHHbIE YPaBHEHUS.

Hroro
6 I'enepanus Bropoit WHTerpasl ABMKEHUS I TEHEPALMHA BTOPOU rapMo- [IK-1, IIK-
ONTUYECKON TAPMOHMKH B | HUKH. AHAJIUTUUECKHUE PEILIEHUS CUCTEMBI YKOPOUEH- 2
KpHCTaJIIax HBIX ypaBHEeHUH. D¢ (HeKTUBHOCTH peoOpa3oBaHUs

BO BTOPYIO FapMOHHKY. [Ipubmmkenns 3ajaHHOM WH-

TEHCUBHOCTH U 33JJaHHOTO MOJISI.

Hroro
7 dpyrue HenMHEHHO- I'enepanus cymmapHoit yacTotsl. [1oBbIIIEHHE YacTO- IK-1, ITK-
ONTUYECKHUE SIBJICHUS B ThI BBEpX (ankoHBepcus). [ eHepaius pa3HOCTHOM ya- 2
KpHUCTaJlIax CTOTBI B TE€pAarepLoBbIi quanas3oH. [Tapamerpuueckoe

ycunenue. [Tapamerpuueckas reaepanus. Camodoxy-

CHUPOBKa CBETA.

Hroro
8 TennoBoe aelicTBHE OnTryeckuil HarpeB nomiomaroen cpeasl. Mm- IK-1, TIK-
ONTUYECKOTO U3TYUYEHHs |MyJIbCHBIA HArpeB MOBEPXHOCTU METaIIa JIa3epHbIM 2
HAa BEIIECTBO n3ydeHueM. JlazepHslil OTKUTTIONYIPOBOIHUKOB.

Ouznyeckue NPUHIUIBI Ja3€PHOT0 TEPMOSIEPHOTO

CUHTE3a.

Hroro
9 B3aumoneiictaue CaepxcuibHble CBETOBbIE MoJIs1. HoBbIE TeXHOMOTNN IK-1, TIK-
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CBEPXKOPOTKHX Oazupyrourecs Ha PeMTOCEKYHAHBIX UMITYJIbCAX. 2
UMITYJIECOB C BemeCTBOM | [lepcrieKTHBBI HcceI0BaHni B3aUMOACHCTBHS (heM-
TOCEKYHJIHBIX UMITYJIbCOB C BEILECTBOM.

HUroro

1

Hroro 3a cemectp

12

5.3. Pazgesbl AMCUMINIMHBI M MEKIMCUMININHAPHBIE CBSA3H ¢ 00eCeYnBAKIIMMH (TpeAbITyLIUMHU)
1 o0ecrnieynBaeMbIMHU (MOCTEAYIOMUMH) JUCHUIITTHHAMHA
Paznenbl qUCHMIIUHBI U MEXIUCIUIUIMHAPHBIE CBA3M C 00€CleunBAIOMUMHU (IIPEIbITYIIUMU) U
o0ecrieynBaeMbIMH (TIOCIIEAYIOUIMMHU) TUCIMITTIMHAMU TpeICTaBlIeHb! B Tabnuie 5.3.
Tabmuma 5.3 — Pa3aensl AUCHMIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HanmMeHoBaHMe TUCIUIIIINH

Ne paznenoB JaHHOM JUCHUIUIMHBL, I KOTOPBIX HEOOXOIUMO H3YYCHHE
o0ecrneunBaroIMX U 00€CIEUUBAEMBIX TUCIUTUINH

1 2 3 4 5 6 7 8 9

[IpenmecTBytomue TUCIUATITAHBI
1 AKyCTOONTHYECKHE METO/IbI . n . n . .
00paboTKN MHGOPMAITUH
2 OnTuveckue MeTo/Ibl oopa- 4 N n N N 4
00TKHM HHpOPMALTUH
3 YpaBHeHUs onTOPU3UKU + + + +
4 ®duzuka + + + +

[Tocnemyromniye AUCUUTITHHBI

1 3amura BbITYCKHON KBaJu-
(buKarMoOHHON PabOThI, BKIIIO- N N n n N . N n n
yasi OJIFOTOBKY K MPOLEIype
3aIUTHI U TIPOLETyPY 3aIUTHI
2 HenuHeliHas onTUKA
3 [IpenaumioMHas mpakTHUKa
4 TIpuOopsl KBAHTOBOM DJICK- . N n n n . n n n
TPOHHUKH U (POTOHUKHU
5 ®u3nyeckre OCHOBbI KBaH-
TOBOW M ONITUYECKOU IIEKTPO- + + + + + + + + +
HUKU

5.4. CooTrBeTcTBHE KOMIIETEHIIMA, (OPMHUPYEMBIX NPH U3YyYEeHUH TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU H3YUYEHUHM IUCIUIUIMHBI, ¥ BHJIOB 3aHITHN

MIPEICTABIICHO B Tabuiie 5.4.

Tabnuma 5.4 — CooTBETCTBHE KOMIIETCHIIUN, (DOPMHUPYEMBIX NIPU U3YUYEHUH JAUCLUIUINHBI, U BUIOB 3aHI -

TAU
§ Bunwl 3austuit
=l o . .
o S

] [+~

5 < > g g DOpMBI KOHTPOJIS

= . !

: = 5 g 2

S = = O

ba =

ITK-1 + + + + Otuet no nabopaTopHOii pa-

6ote, Onpoc Ha 3aHATHUSAX,
3aderT, Tect
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I1K-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 > 5
Ha3Banus pazgenos HaumeHnoBaHue 1a60paTopHBIX padoT z = & 5
= | E5
2 o 2
= S
7 cemecTp
4 B3aumopericteue ceeta | MoaenupoBaHue pacCpOCTPAHEHHs CBETOBBIX ITyYKOB 2 [IK-1, IIK-
C TpaHMIIEH pa3zena cpell |B ONTHYECKH HEOIHOPOIHBIX Cpeaax 2
Hroro
6 I'eneparnus BTOpOM D¢ hexTUBHOCTH TeHepaIii BTOPOH TapMOHUKH OTpa- 2 IK-1, TIK-
ONTHUYECKOW TapMOHUKH B | HIUEHHBIMHU ITy4YKaMU CBETA 2
KpHUCTaJlIax Hroro P
7 Ipyrue HenuHeHo- MopnenupoBaHue napaMeTpUIeCKON TeHEpalluu CBETa 2 IIK-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. IIpakTHyeckue 3aHATHSA (CEMUHAPBI)
HaumeHnoBaHMe MpakTHUECKUX 3aHATUH (CEMUHAPOB) IpuBeaeHO B Tabnuue 8.1.
Tabnuna 8.1 — HammeHoBaHME MPaKTHYECKUX 3aHATHHA (CEMHHAPOB)
3 z £
9 = =
Z = 5
HaszBanwus paznenon HanmMeHnoBaHMe MpaKTUUECKUX 3aHATUN (CEMUHAPOB) Z 7 &5
S 2 &
= o =
a S g
= S
7 cemecTp
1 ®u3nueckue ocHOBBl | YpaBHeHus: Makcseinna. Bektop nonsipuzanun. 2 IK-1, TIK-

B3aUMOJIEICTBUS CBETA U
BEIIECTBA

OcHOBHOE MaTepuajgbHOE ypaBHeHUE. Henmnueitnas 2
nojisipusanys B BOTHOBOMYpPAaBHCHUU. MO,Z[eJII/I HEIIN-
HEWHOW nosapuzanun. BpeMeHHast 1 MpOCTPaHCTBEH-
Has JUCrcpCuu

H30TPOIHOM cpenie

Htoro 2
2 PacnipoctpaHnenue DnexkTpoHHas Teopus aucnepcuu Jlopenma. Jucmep- 2 ITK-1, TIK-
CBETAa B JINHEHHON CUsl UIIONJIOLLEHUE CBETA B JIMHEMHOW U30TPOITHOU 2

cpene. PactipocTpaHeHHECBETOBOTO UMITYJIbCA B JHC-
neprupytouiei cpene. Paccessnue ceta
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Uroro 2
3 Pacnipoctpanenue Onrtuyeckast aHU30TPOIUS M OCHOBHBIE 3(PPEKTHI 1 IK-1, TIK-
CBETa B aHU30TPOIHOMN KpUCTAIUI0ONTHKH. CTPYKTYypa CBETOBOU BOJIHBI B 2
cpene AHU30TPOIHOM KpHUCTAJUIE. DJUIUIICOU]T ITOKa3aTenen

npenomiieHuss. @opmyssl Openens.

Hroro 1
4 BzanmonerictBue ceeta | OTpa)keHHE U IPEJIOMIICHHE CBETA HA TPaHMIIE pas3zie- 1 IIK-1, TIK-
¢ TpaHule pasaena cpen |ya cpea. @opmynel Openens. Dpdexrt bproctepa. Ot- 2

pakeHHe CBETa OT IIOBEPXHOCTH MeTallla

Uroro 1
5 Henunelino- D¢ dexTuBHBIC HETMHEHHBIE KOAPPHUIIUEHTHI, BOIHO- 2 IK-1, TIK-
OINITHYECKOE Basi pacCTpoMKa. YpaBHEHUs Ui aMIUIUTY] CBA3aH- 2
B3aMMOJIEHCTBUE CBETA C |HBIX BOJIH. CKaJsipHbIE YKOPOUEHHbIE YPABHEHUS
KpHcTasia

p MH 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-
ONTUYECKOTO U3IYUYEHHs |MYJIbCHBIA HArpeB MOBEPXHOCTU METaJljIa JIa3epHbIM 2
Ha BEILECTBO U3IIyYEHUEM.

Uroro
9 B3aumoneiictBue CaepxcuibHble CBETOBbIE MoJIs1. HoBbIE TEXHOMIOTMN IK-1, TIK-
CBEPXKOPOTKHX Oazupyrourecs Ha PeMTOCEKYHIHbBIX UMITYJIbCAX. 2
HMITYJIbCOB

Y/BCOB C BEIECTBOM | pr 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 =
Bunpl camocTosTeIbHOM & > O
HazBanus pazznenos z 7 = @®opMBI KOHTPOJIS
paboTbI 8 s B
N =
z | £¢
= S
7 cemecTp
1 ®du3nyeckrue OCHOBEI [ToaroroBka Kk mpakTuue- 1 IIK-1, 3auet, Onpoc Ha 3aHATHUSAX,
B3aMMOJICHICTBHS CBETA M | CKUM 3aHSITHSIM, CCMUHA- I1IK-2 Tect
BEILIECTBA pam
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[IpopaboTka JIeKIIMOHHOTO
Marepuana

Htoro

2 PacnpocTpaHeHue cBeTa
B JIMHEMHON U30TPONTHOM
cpene

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

IIpopaboTKa JEeKIIMOHHOTO
Mmarepuaia

HUroro

TK-1,
TK-2

3auet, OnIpoC Ha 3aHATHUAX,
Tecr

3 PacnpocTpaHeHue cBeTa
B @aHHU30TPOIIHOM cpenie

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

[IpopaboTka JIeKIIMOHHOTO
Mmarepuasia

HUroro

IIK-1,
[1K-2

3auet, Onpoc Ha 3aHATHUAX,
Tect

4 B3auMOIENCTBHE CBETA
C TpaHUIIeH pazzena cpes

[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 HennHelHO-OIITHYECKOE
B3aUMOJIEICTBHUE CBETA C
KpUCTaJlIIaMHu

[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,

ONTUYECKOrO U3IYyUYECHUS | CKUM 3aHATUSAM, CEMUHA- [1K-2 Tect
Ha BELIECTBO pam

[IpopaboTka JIEKIIMOHHOTO 1

Marepuaa

Hroro 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. BzaumoneicTBUE ONTHUYECKOrO M3JIy4YeHHUs ¢ BemecTBoM: yuebHoe nocodbue / I1. II. T'eiiko. -
Tomck: TYCVYP, 2007. - 151 ¢ (manuuue B 6ubnuoreke TYCVYP - 88 3k3.)
2. Teitko ILII. Ilpuknagnas HeNMuHEWHas onTuka: ydeOHoe mocoobme, Tomck, TYCYP, 2007. -
109 c. (manuune B 6ubmanorexke TYCVYP - 82 3k3.)

12.2. lonotHUTe/ILHAS JIATEPATYpPa
1. Onruka: Yueonoe nmocodue mius By3oB / I. C. JlanacoOepr. - M. : ®usmatiaut, 2006. - 848 ¢
(mamuume B 6ubmamorexke TYCVYP - 28 3k3.)
2. BonnHoBas ontuka: Ydebnoe nmocooue musa By3oB / H. U. KanureeBckuid. - 4-e u3m., cTepeo-
tutl. - CIIO. : JIanb, 2006. - 465 ¢ (Hasimuue B 6ubnuorexe TYCVYP - 29 3k3.)
3. Spus A., FOx II. OnTudeckue BoiHBI B KpucTtaymiax. - M.: Mup, 1987. — 616 c. (Hanuuue B
ouomuoreke TYCVYP - 5 5k3.)

12.3. YueOHO-MeTOAUYECKHE MTOCO0OUS

12.3.1. O6s13aTe/ibHbIE Y4eOHO-METOANYECKHE MOCOOUs

1. BzaumoneicTBHE ONTUYECKOTO U3TYYEHUS C BEIIECTBOM [ DNEKTPOHHBIN pecypc|: MeToauye-
CKMe yKazaHusi 1o camocrostenbHoi pabore / II. II. Teiiko - 2012. 19 c. - Pexum nocryna:
https://edu.tusur.ru/publications/1348 (nara obpamenus: 29.07.2018).

2. B3sauMmopneiicTBHE ONTHYECKOTO M3TYUYEHHUS C BEIIECTBOM [DIEKTPOHHBIN pecypc|: Meronuye-
CKHE yKa3aHMs K NMPAKTUYECKUM 3aHIATUAM i cTyAeHTOB HanpasieHus 200700 — "doToHUKa U ONTOWH -
dopmaruka" / B. B. Illepouna, C. M. Hlanmapo - 2014. 16 c. - Pexum pocryma:
https://edu.tusur.ru/publications/4088 (nara obpamenus: 29.07.2018).

3. DddexkTuBHOCTH TeHEpallui BTOPO TAPMOHUKHU OTPaHUYEHHBIMH ITy4YKaMU CBETa [ IEKTPOH-
HBIN pecypc]: Meroanyeckne ykazaHus k maboparopasiM padoram / I1. I1. Teiiko - 2012. 19 c. - Pexxum
nmoctyna: https://edu.tusur.ru/publications/1349 (nara obpamenus: 29.07.2018).

4. MopenupoBaHue NapaMeTpUYecKor TeHepaluy CBeTa B Cpefax ¢ KBaAPaTHUHON HEIHMHEHHO-
CTBIO [ DJEKTPOHHBIN pecypc]|: Meronudeckue ykazaHus K jaboparopaeim padoram / I1. 1. Tefiko - 2012.
14 c. - Pexxum noctyma: https://edu.tusur.ru/publications/1351 (mara o6pamenwus: 29.07.2018).

5. MogenupoBaHue pacrnpoCTpaHEHHUsI CBETOBBIX MYYKOB B HEJIMHEUHBIX cpefax [DNeKTPOHHBIN
pecypc]: Meronuueckue ykazanus K gadoparopasiM padoram / I1. IT. Teiiko - 2012. 11 c. - Pexxum pocty-
na: https://edu.tusur.ru/publications/1352 (nara obpamenus: 29.07.2018).

6. MonenupoBaHue paclpOCTPAHEHHUsI CBETOBBIX IMyYKOB B HEJIMHEUHBIX cpeaax [DIeKTPOHHBIN
pecypc]: Meronudeckue ykazanus K abopatopasiM padoram / I1. IT. Teiiko - 2012. 11 c. - Pexum mocry-
na: https://edu.tusur.ru/publications/1353 (nara oopamenus: 29.07.2018).

12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOUS ISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMHU 310POBbA U
UHBAJH/I0B
Y4eOHO-MeToqUUEeCKHE MaTepHralibl JJIsi CAaMOCTOSITENIbHOM U ayAUTOPHOM paboThl 00ydaromuxcs
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U3 YUCIIa JIUI] C OTPAaHMYEHHBIMH BO3MOKHOCTSMH 3/10pPOBbSI U MHBAJIHJIOB MPEJOCTABISIOTCA B (popMax,
aIalITHPOBAHHBIX K OTPAHUYCHUSM HX 370POBbSI U BOCHPHUATHS HH(OPMALIHH.

JI1s1 i1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hOpME NIEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOM (hopMe YBEIIMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HApYIIEeHUsSIMH cJIyXa:

- B (hopMe FIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJLHOI0 annapara:

- B (hOpME IIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHo hopme.

12.4. IIpo¢eccnonaibHbIe 0a3bl JAHHBIX M MHGOPMAILIHOHHBIE CIPABOYHbIE CHCTEMBI

1. Tlpu u3yyeHHM AUCLUIUIMHBI PEKOMEHAYETCSl UCIOb30BaTh 0a3bl JAHHBIX, HHPOPMALIMOHHO-
CIPAaBOYHBIE W  IIOMCKOBBIE  cuUcTeMbl, K  KotopeiMm y  TYCVYPa  ectp  goctyn
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MarepuaibHO-TEXHMYECKOe o0ecredyeHue JTUCHUILIMHBI U TpedyeMoe MPorpaMMHoe
o0ecrneyenue

13.1. O6uue TpeGOBaHNSsI K MATEPHATbHO-TEXHMYECKOMY M NMPOrPaMMHOMY 00ecredeHn 0
AUCHHUILIMHBI

13.1.1. MarepuajibHO-TEXHHYECKOE U MPOrPaMMHOe o0ecnedeHne ISl JeKIMOHHBIX 3aHATHI
Jlns mpoBeieHns 3aHATHI JICKIIMOHHOTO THIIA, TPYMIIOBBIX U WHANBUYaIbHBIX KOHCYJIbTAIUH, TE-
KYIIET0 KOHTPOJIS U MPOMEKYTOYHOU aTTECTAIlMU MCIOIb3YyeTCsl yueOHast ayIuTOpHUs ¢ KOJTUYECTBOM I10-
CaJIOYHBIX MECT He MeHee 22-24, 000pymoBaHHAs TOCKOM M CTaHAApTHON ydueOHOU mebenbro. Mmerorces
JIEMOHCTPAIIMOHHOE 000pyI0BaHNE U YIeOHO-HATISAHBIE TOCOOUs, 00ECIIEUNBAIOIINE TEMAaTHIESCKUE WII-
JIOCTPAIIAH TI0 JICKITMOHHBIM pasjiesiaM JUCITUTUTHHBI.

13.1.2. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe o0ecnedyeHne VI NPAKTHYEeCKUX 3aHATHIT

VYuebOHas maboparopus

yueOHasl ayJUTOpus JJIsl IPOBEICHU 3aHATUI MPAKTUYECKOTO TUIA, yueOHas ayJUTOpus ISl Ipo-
BEJICHUSI 3aHATUHN Ja00paTOPHOTO TUIIA, TOMEIIEHUE AJI1 KypCOBOTO MPOEKTUPOBAHUS (BBIIIOTHEHUS Kyp-
COBBIX Pa0OT), MOMEIEHHUE [T IPOBEICHHS TPYIIIOBBIX U UHIWBUAYAIBHBIX KOHCYIBTAINHA

634034, Tomckas obnacte, . Tomck, Bepmuauna ynuna, a. 74, 110 ays.

Onwucanue uMeronierocs 000pyIoBaHuUS:

- JJabopatopusbie cTeHab! (6 mT.);

- U3mepurenbHbie TpuOOPHI;

- Jlocka MarHuTHO-MapKepHasi;

- Onruueckas ckambsd OCK-4;

- [Tomemenune a1 XxpaHeHUs1 yaeOHOTO 000pYIOBaHUS;

- Kommuiekt cienmanusupoBanHoi yueOHoOW Mebenu;

- PaGouee mecto npenoaBaress.

[TporpamMHoOe obecrieueHre He TpeOyeTcsl.

13.1.3. MarepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe odecredyeHne 1JIs J1adopaTopHbIX padoT
VYuebnast maboparopust
yueOHasl ayAuTOpUs JUIsl IPOBEICHUS 3aHIATUI JTaOOPAaTOPHOTO TUMA
634034, Tomckas obnacts, . Tomck, Bepmauna ynuia, 1. 74, 111 ay.
Onucanue uMeroierocs 000py10BaHUSA:
- Y4eOnslii crena «OnTukay (2 mr.);
- Octuutorpad C 1-93;
- Uctounuk nutanus TB-1;
- Uctounuk nutanus b5-43;
- 'eneparop ummnynscos I'5-54 (3 wrt.);
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- 'eneparop ummnynscos I'5-56;

- Bonsr™meTp B7-78/1;

- Mynstumerp FLUKE 8845A;

- Ocmutorpadg TEKTRONIX TDS 2012C;

- Uctounuk nuranus Mastech HY 3002D-2;

- JJabopatopHbie cTeHIbl: «AnekTpoonTudeckuit 3pdex» (2 mrt.), «Da3oBbIil MOPTPET;
- Komnerorep (2 mrt.);

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOenu;
- PaGouee mecto mpenogaBarerns.

[TporpamMHOe oOecrieueHue:

— Google Chrome

— OpenOftice

13.1.4. MaTepuaJIbHO-TEXHHYECKOE M IPOrPAMMHOe o0ecIedeHne VI CaMOCTOATEIbHOH padoThl
s camocTosTeNbHOM paboThl HCMONB3YIOTCA yueOHblE ayIUTOPUU (KOMIIBIOTEPHBIE KJlacchl),
PaCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast obmacTs, I. Tomck, Jlennna mpocnexr, a. 40, 233 ayx.;
- 634045, Tomckast ob6nacTtb, . Tomck, ya. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast o6macTh, I. ToMmck, Bepmmnanna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimnauna ynuma, 1. 74, 207 ayn.

CoctaB 060pyn0OBaHMS:

- yueOHast MmeOerb;

- komnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.81T1. - 5 wiT.;

- KOMIBIOTEPHI MOJAKIOUEHbI K ceTh «/HTepHeT» U 00ecreunBaroT JOCTYI B AJIEKTPOHHYIO HH-
(opmMaLnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepeuens nporpaMMHOro o6ecreueHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajbHO-TeXHHYeCKOe o0ecniedeHre TUCHUTIIHHBI IS JIUI C OTPAHUYeHHBIMHA
BO3MOKHOCTSIMH 30POBbsl 1 HHBAJIN/10B

OcBoeHMEe NUCUUILUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 3/10pPOBbS U WHBAJIHIaMU
OCYILECTBIISIETCS C UCIOIb30BAaHUEM CPEJCTB 00yUeHHs OOIIEro U CHEeIMaIbHOIO Ha3HAUCHHS.

[Tpu 3aHATHAX ¢ 00yYaIOUIMMUCS ¢ HAPYUIEHUSIMHU CJIyXa [IPEyCMOTPEHO UCIIOIb30BaHHUE 3BYKO-
YCUJIMBAIOILEH anmnapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUECKUX CPEJICTB IpueMa/nepena-
4yl y4yeOHOH MH(OpMaLUU B JOCTYIHBIX pOpMax, MOOMIIBHOM CHUCTEMBI NTpENoAaBaHusl JIIsl 00ydaroIuxcs
C MHBAJIUJAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOM cHUCTEMBl. YueOHasl ayTuTopusi, B KOTOPOU 3aHUMAIOTCS
oOyyaroniyecsi ¢ HapylleHUEeM cllyXa, 000py0BaHa KOMIIBIOTEPHON TEXHHUKOH, aylIMOTEXHUKOH, BHJIEO-
TEXHUKOMU, IIEKTPOHHOMU JOCKOU, MYJIBbTUMEAUNHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPEyCMOTPEHO HUCIIOIb30BaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayIUTOPHUIX BO3MOXKHOCTH POCMOTPA y/IaJeHHbIX 0ObEKTOB (HapUMep, TEKCTa
Ha JIOCKE WM CJlaifjla Ha 3KpaHe) MpU NOMOILY BUEOYBEIUUUTENCH 1151 KOM(POPTHOrO IPOCMOTpa.

[Tpu 3aHATHAX ¢ OOyHaIOUMMHCS ¢ HAPYIIEHUSIMM ONOPHO-IBUIaTeIbHOI0 ANNAPaTa HCIOJb-
3yIOTCS aJIbTEpPHATUBHBIE YCTPOICTBA BBOAA HH(OPMALIMU U IpyrHe TEXHUUECKHE Cpe/icTBa IpuemMa/mepe-
Jayu yuyeOHOM MHpOpMau B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbl OOy4eHUs UIs JIIOAeH C MHBA-
JIUTHOCTBIO.
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14. OIIGHO‘[HLIe MaTepuaJdbl H METOANYCCKHEC PCKOMEHAAIUHA 110 OPraHU3aliii U3y4CeHUs
AUCHHUITINHBbI

14.1. Conep:xanue OLEeHOYHbIX MATEPHAJIOB U METOAUYECKHE PEKOMEH AU

I[Hﬁ OLCHKHU CTCIICHHU C(i)OpMI/IpOBaHHOCTI/I " YpPOBHA OCBOCHHUA 3aKPCIICHHBIX 3a I[PICLIHHJIPIHOﬁ
KOMHCTGHHI/Iﬁ HCIIOJIB3YIOTCA OLCHOYHBIC MaT€pHajibl B COCTABE!

14.1.1. TecToBBI€ 3a0aHUA

1. HauOonbimmit KO3 UITHEHT ds
HEJTMHEHHON BOCHPHMMYHMBOCTH 11 HHOOaTa d
33

JINTHUS 3TO...
dis
d22

2. VYkaxure BOJHOBOE YDaBHEHHC IS . e (£-E) 0P
Cpenbl C Y4eTOM HAaBOAMMOW B HEHW CBETOBBIMU V’E—p, — =, 2"1
BOJIHAMU HEJIMHEMHOMN AIEKTPUYECKOU ot ot
MOJISIPA3ALUN

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 A W3 > 2,
FeHEpalMy  BOJHBI  CyMMapHOW  4acTOTBl B k; <2k;
HEJIMHEWHOU cpelie

MW3= MW - M
k3:k1 -kz

w3 = 20)1
k3 = 2k1

3= + M
k;=k; + k;

4. B cpemax ¢ KakuM THUIIOM B OJHOPOJHBIX JIMHEHHBIX Cpeaax
HEJIMHEWHOCTH BO3MOJKHA TIeHepalus BTOPOH
TapMOHUKU?

B Cpeliax ¢ KyOWYHOW HEIMHEHHOCTHIO

B Cpellax ¢ KBaApaTUYHON HEJTUHEWHOCTBIO

B HCOAHOPOAHBIX JIMHEMHBIX cpeaax
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5. Ilpu nmajeHuM Ha IUIOCKYIO TPaHMILy paszera
JIBYX IIPO3PAYHBIX Cpel IIJIOCKOW CBETOBOM
BOJIHBI 1021 yIyIoM Bprocrepa ...

MOIydb KOA(pUIUEHTa OTPaKCHUS |RL| JUTSt
COCTABJISIOLLIEH

MEePIECHINKYIIPHON
CTPCMUTCA K CAUHULIC

BEKTOpa MOJISIPU3ALIIH,
IUIOCKOCTH  MaJIeHus,

MOIYNb  Kod(duLmeHTa OTpaKeHUs ‘RH‘IUI}I

COCTAaBJISIIONICH  BEKTOpa  MOJApPU3AINH B
IJIOCKOCTH MaJICHUsI CTPEMUTCS K €AMHUIIE

MOIYNb  Kod(duLmeHTa OTpaKeHUs ‘RH‘IUI}I

COCTABJISIIOIIEH  BEKTOpa  MOJApU3ALUM B
TUIOCKOCTH TaJIEHUsT 00pamaeTcs B Hylb

MOyl KO3(uLmeHTa oTpaxeHus |RL| e

COCTABJISIOLIEH BEKTOpa MOJISIPU3ALIUH,
MEPHeHIUKYAIPHON  TUIOCKOCTH  TaJCHHUf,
oOparmiaercs B Hyllb

6. IlonmHoe BHyTpeHHEE OTpakeHUE HaOIroIaeTCs TOJIBKO IE BOJTH,

IUIOCKUX CBETOBBIX BOJIH Ha TpaHHIIE pasjelia
Cpen C MoKa3aTessIMU TPEJIOMIICHHS 11, U 1,

NOJIAPU30BAHHBIX HOPMAJIbHO K INNIOCKOCTHU
naacHus

HAOIOMAaeTCsl TPU WX TMAJICHUU W3 ONTHYECKH
OoJiee TUTOTHOM Cpe/ibl HA MEHEE TUIOTHYIO O]
yriom 0, > arcsin(n, / n,)

HaOII0IaeTCs TOJIBKO TSt
MOJIIPU30BAHHBIX B IIOCKOCTH MaJ/ICHUS

BOJIH,

Ha6J'IIO,Z[aCTCH npu Uux NmMaaACHUMU U3 OITHYCCKHU
MEHee IUIOTHOM Cpepl Ha Oosiee TUIOTHYIO TOJ
YIJIOM 91. > .’:lI'CSil’l(l”l2 /I’ll)

7. HenuneitHo-onTudeckue 3G ¢GeKTsl 00-
HApPYKUBAKOTCS TIO ...

BIINSAHUIO HHTCHCUBHOCTH  CBCTOBOI'O
IIOJIAA HAa XapaKTCP ONTUYCCKUX SIBIICHHUI

BIMSHUIO JUTMHBI BOJIHBI CBETa Ha
MOKa3arelb MIPETIOMIICHUS ONTUYECKHUX
MaTepuaioB

BIMSHUIO  TONSApHU3allUd  CBETa  Ha
ONTUYECKOE  IMOMIOIIEHWE B  ONTUYECKUX
Mmarepuaax

BJIIMSHUIO CTETIEHU MOHOXPOMAaTHMYHOCTH
CBETa Ha KOHTpPAacT HHTEp(PEepEeHIIMOHHON
KapTUHBI

8. VYcinoBueM mposBIEHUS ONTHYECKOU
HEJIMHEWHOCTH Cpenbl SBISETCS 3aBUCHMOCTh
OTHOCHUTEIIBHOM JMAJIEKTPUYECKON IPOHHULIAe-

HAIIPAKEHHOCTU CBETOBOT'O ITOJIA

JJIHMHBI BOJIHBI CB€TA

MoJIApUu3anuy CBETOBOI'O U3JTYYCHHUA
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MOCTHU Marcpuajia OT:

HavaJIbHOH (ha3bl CBETOBOM BOJIHBI

9. CamookycupoBKa CBETOBOTO IMy4Ka
MIPOUCXONIUT B CPEIE, TIE ...

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

BCJIIMYHUHE YBCIIMYUBAIOTCA C HHTCHCHBHOCTBIO
CBCTa

(OoTOMHAYLIMPOBAHHBIE BO3MYILIEHUS
HoKa3aress PETOMIICHUS UMEIOT
OTpPULIATENILHBIE 3HaK W MO  aOCOMIOTHOM

BCJIMYHUHC YMCHBIIAIOTCA C HWHTCHCHBHOCTLIO
CBCTa

(dboToMHIYyIIMPOBAaHHbBIE BO3MYILIECHUS
IoKa3aTess MPEJIOMIICHHS UMEIOT
MOJIOKUTENIbHBIM 3HaK M YBEJIMYMBAIOTCA C
WHTEHCHUBHOCTBIO CBETA

IoKa3arejib NPCIOMIICHUSA HE 3aBUCUT OT
HMHTCHCHUBHOCTH CBCTOBOI'O ITy4YKa

10. MoOIIHOCTh BTOPOl TapPMOHUKH TPHU
Maioit 3(ekTHBHOCTH TpeoOpa3oBaHMSI yBEIIH-
YUBAETCs

IpsAMO MMPpOIIOPLHUOHATIBHO
JJINHBI B33PIMOIIGI7[CTBPI$I

KBaJIpary

0o0paTHO MPOMOPIHUOHAIBHO KBaJApaTy
JUTHHBI B3aUMOJICHCTBUS

PsIMO IIPONOPLUOHAIIBHO JUIHHE
B3alMOZAEHCTBUS
Oo0paTHO  NPONOPLUOHAIBHO  JUIMHE
B3aUMOJICHCTBUS
11. CamoznedokycupoBKa CBETOBOTO ITy4- (boTOMHIYIIIPOBAaHHbBIE BO3MYLIEHUS
Ka [IPOUCXOJUT B CpENE, TAE ... MoKa3aTesns IPETOMIIEHUS UMEIOT
OTpUIATEIbHBIH 3HAK W TO aOCONIOTHOMN

BCJIMYHUHC YBCIIMYUBAIOTCA C HHTCHCHUBHOCTLIO
CB€Ta

(hOTOMHTYITUPOBAHHBIC BO3MYILICHUSA
MOKa3aTeJs TPEJIOMIICHUSI UMEIOT
OTpULATEIbHBIH 3HAK W 1O aOCONIOTHOMN

BCJIMYNHC YMCHBIIAKOTCA C HWHTCHCHBHOCTBIO
CBC€Ta

(hOTOMHIYIIMPOBAHHBIC BO3MYILICHUS
roKasarenis IIPEIOMIICHUSA UMEIOT
MOJIOKUTENIBHBIM 3HAK W YBEJIMYUBAKOTCA C
MHTEHCUBHOCTBIO CBETA

IMOKas3aTeJib NPCIOMIICHUA HE 3aBUCUT OT
HHTCHCHUBHOCTH CBCTOBOTIO ITYYKa
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12. JInuHON KOTE€pEHTHOCTH IIJIsi TeHepa- MOIITHOCTh IAHHOU TapMOHUKH
IIMY BTOPOW FapMOHUKH HA3bIBAETCS PACCTOSIHUE YBEIUYMBACTCA  OT  HYIS  JI0  TEPBOIO
B3aMMOJICHCTBUS, TP KOTOPOM: MaKCHUMAaJILHOTO 3HAYECHUS
MOIIIHOCTh JTaHHOU TapMOHUKH
YBEIUYHUBACTCS TUHEHHO
MOIITHOCTB JTAHHOU FapMOHUKH
YBEITUYMBACTCS KBAJAPATHIHO
MOIIHOCTb JTAHHOM FapMOHUKHU
JIOCTUTAET MEPBOT0 MUHUMYMa
13. Ilpu renepau BTOpOH ONTHYECKOM omuH (OTOH Ha YACTOTE HAKAYKU

TapMOHUKH:

nopokaaer JBa (OTOHA Ha YACTOTE BTOPOH
TapMOHHUKH

OIVH GbOTOH Ha 4YacTOTe HaKayKu
MOpPOXKIAeT OAWH (OTOH HA YacTOTE BTOPOH
TapMOHHKH

nBa (oToHa HaA YACTOTE HAKAYKU
MOPOXKIAIOT ONWH (POTOH HAa YACTOTE BTOPOM
TapMOHUKHU

nBa (GoroHa HA YACTOTE HAKAYKH

MOPOXJIAIOT JABa (POTOHA
TapMOHMKH

Ha 4YacTOTE€ BTOPOM

14. VYrioBoil CHHXpPOHHU3M TIpU TI'eHepa-
[IMM BTOPON TapMOHHKH MOXET OBITH peanu3o-
BaH:

B KyOMUYeCKMX KpucTamiax 0e3 IeHTpa
CUMMETPHUU

B OITUYCCKH U30TPOITHBIX CpCAax

B TUPOTPONHBIX KyOMUYEeCKHX KpUCTaIax

B ONTUYECKH OTpHLIATEIbHBIX
OZHOOCHBIX KpHCTaJIax 0e3 eHTpa CHMMETPUHN

15. Ilpu mapameTpuyecKkord TeHepaluu
CBeTa:

nBa  GoToOHa €  pa3IUYAIOIIUMUCS
YacToTaMH  MOPOXKJIAIOT  onuH  (HOToH ¢
CYMMAapHOH 4acTOTOU

nBa  (oToHa ¢ pa3TMYAOIIMMUCS
4acTOTaMH  MOPOXKJAAIOT  oIuH  (HOToH ¢

Pa3HOCTHOW YaCTOTOM

OAH (bOTOH HaKa4Ku IMOpOXAACT [ABa
(bOTOHa, CyMMa 49aCTOT KOTOPBIX paBHA 4YaCTOTC
HaKa4KH

OAMH (OTOH HAKAYKU IOPOXKAAET JBa
¢boTOHa, paA3HOCTh YACTOT KOTOPHIX paBHA
4acTOTE HaKauKU
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16. LICTBCpThBOJ'IHOBaSI IINTaCTUHKa HC- IMOBOPOTA INIOCKOCTHU ITOJIApU3alluA
MOJIB3YCTCA JIA. ..

noaaBJICHHUA CBC€Ta B 3aJaHHOM CIICK-
TPpaJIbHOM OMUAITa30HC

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

(OKyCHpPOBKHI

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

IIoJaBJICHHUA CBE€Ta B 3aJaHHOM CIICK-
TpaJIbHOM OMUAIIa30HE

npeoOpa3oBaHusl JIMHEHHO-MONSPU30BAH-
HOTO CBETA B CBET C KPYTrOBOW WJIM 3JUIMITHYE-
CKOM moJIsipu3anueit

(OKyCHpPOBKH

18. Kaxkoit komnonenT HE Tpebyercs s WCTOYHUK  KOTEPEHTHOTO  M3Iy4YEeHUS
paboTHI TapaMEeTPUIECKOTO TeHEpaTopa cBeTa?  HaKadKu

pe3oHarop

ACTCKTOP U3JIIYUCHUA

HEJIMHEMHBIN KpUCTall

19. B npo3pauHoii cpene ¢ HOpMaIbHOU pacIuibIBaeTCs
JUCIIEPCUEN CBETOBOM MMILYJIBC...

CXKHMaCTCA

YBCIIUYMUBACTCA 110 aMIINIUTYAC

pa30uBaeTCs Ha HECKOJIBKO UMITYJIbCOB

20. Kakoit 3¢ ekt Bo3HUKaeT Omarogaps reHepalusi pa3HOCTHOM YaCTOThI
HEJIMHEHHOCTU TPETHEro MOpsAKa MOJSpU3aLUun
cpensl ?

napaMEeTpUICCKOC YCHUIICHUC

KOMOMHAIIMOHHOE pacCcesiHue CBEeTa

reHepanyst BTOPOU rapMOHUKHU

14.1.2. Tembl OnIPOCOB HA 3aAHATHUSAX

1. YpaBuenus MakcBemia. Bekrop nomspuszanuu. OCHOBHOE MarepuaiabHOE ypaBHeHue. Henn-
HEelHas MOJIsApU3alrs B BOJIHOBOM ypaBHEHMH. MoJenu HeNMHENHOW moispu3annud. BpemeHHas u npo-
CTPAHCTBEHHAs AUCIIEPCUU

2. DnextpoHHas teopus aucnepcuu Jlopenna. /lucnepcus U NOMIOMIEHNE CBETA B IMHEWHON H30-
TpOIHOMU cpeze. PacipocTpaneHne CBETOBOIO UMITyJIbCa B JUCHIEPTUPYIOLIEH cpene. PaccesHue ceera

3. OnTrueckast aHM30TPOIUS U OCHOBHBIE 3PPeKThl KpucTammoonTuku. CTpyKTypa CBETOBOM BOJI-
HBI B aHU30TPOITHOM KpHUCTAJIJIE. DIUIMIICOU NToKa3aresel npenomieHus. @opmynsl OpeHens.

4. OTpaxkeHue W TNpeloMIIEHHE CBeTa Ha rpanule pasnena cpen. @opmynsl Openens. Dddekrt
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bprocrepa. OTpakeHue cBeTa OT IOBEPXHOCTH MeTajlia

5. DddexTuBHBIE HEMMHEHHBIE KOA(DPHUITUEHTHI, BOTHOBAS PacCTpPOWKa. YpaBHEHUS ISl aMIUTUTY]T
CBSI3aHHBIX BOJIH. CKaJsipHbIE YKOPOUEHHBIE YPAaBHEHUS

6. nTerpaibl ABUKEHUS ISl TEHEPALUM BTOPOW FapMOHUKHU. AHAJTUTUYECKUE PEIICHUS! CUCTEMBI
YKOPOUEHHBIX ypaBHEHHN. D((PEeKTUBHOCTh MpeoOpa3oBaHus BO BTOPYIO rapMoHuKy. [IpuOnmxenus 3a-
JAaHHOW MHTCHCUBHOCTH U 33JJaHHOTO TIOJIS

7. I'eHepanusl pa3HOCTHOM 4acCTOTHI B TeparepLoBbli quana3oH. Ilapamerpudeckoe ycuinenue. [1a-
pamMeTpruyecKasl TeHepanys

8. OnTuueckuil Harpes mnomouaronie cpeasl. VIMynbCHbI HarpeB NOBEPXHOCTHU METaJuIa Jia-
3€pHBIM U3IIy4YEHHUEM.

9. CBepxcuiibHbIe cBeTOBbIE MOJIs1. HOBBIE TexHONOTMU Ga3upyromuecs Ha (peMTOCEKyHIHBIX UM -
TyJbCax.

14.1.3. 3auér
. YpaBHeHus Makcseria.
. Bextop nonspuzanuu. OCHOBHOE MaTepHUaIbHOE YPaBHEHHUE.
. Henunelinas nonspusanys B BOMTHOBOM YpaBHEHUHU. MOAENN HENMMHEWHON MTOISPU3ALUU.
. BpeMeHHast 1 MpOCTPaHCTBEHHAS AUCIIEPCUU
. DnektpoHHas Teopus nucnepcuu Jlopenna.
. Jlucnepcus v normoiieHue cBeta B JUHEUHOW U30TPOIHOM Ccpelie.
. PacipocTpaneHue cBETOBOTO UMITYJIbCa B JUCIIEPTUPYIOLIEH Cpee.
. Paccesnue cBera
. OnTudeckast aHM30TPOIUS U OCHOBHBIE 3(h(DEKThI KPUCTATUIOOTTUKH.
. CTpyKTypa CBETOBOM BOJIHBI B @aHU30TPOITHOM KPHCTAJLIE.
. DITUIICOUT TTOKa3aTeliel MPeIoMIICHUSI.
. OTpakeHue U MpeioMIIEHHE CBETa Ha IPaHuULIEe pa3jiena Cpell.
. ®opmyiisl Openens.
. Dddext bproctepa.
. OTpaxeHue cBeTa OT MOBEPXHOCTH MeTalia
. O dexTuBHBIE HENUHENWHbIE KOAPPUIIMEHTHI, BOJIHOBasK paccTpouKa.
. YpaBHEHHUS 17151 aMIUTUTY/l CBSI3aHHBIX BOJIH.
. CxansipHble YKOPOUCHHBIE YPAaBHCHHS
. UnTerpainbl ABMKEHUS JJi1s T€HEPALIMU BTOPOM TrapMOHUKH.
. AHAJIMTUYECKHUE PEIICHUS CUCTEMbl YKOPOUCHHBIX YpPaBHEHUH.
. O dexTuBHOCTH MPeoOpa30BaHUs BO BTOPYIO TAPMOHUKY.
. [IpubnvxeHuns 3a1aHHON WHTEHCUBHOCTH M 33IaHHOTO TTOJIS
. 'enepaiust pa3HOCTHOM YaCcTOTHI B TEparepLOBbIil 1UANa30H.
. [TapameTrpuyeckoe ycuieHue.
. [Tapamerpuyeckas reneparusi.
. CamodoxycHupoBKa CBeTa.
. OnTuyeckuil HarpeB MOIVIOMIAOIIEH CPEbI.
. IMImynbCHBIN HarpeB MOBEPXHOCTU METAJUIA JJA3€PHBIM U3Ty4YECHHUEM.
29. CBepxcuibHbIE CBETOBbIC 1osA. HoBbIe TexHOMOTHN Oa3upyronecs: Ha GeMTOCEKYHIHBIX 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 WNPDWNR OOV WM P WN—O

IIyJIbCax.
14.1.4. Tembl 1a60paTopHbIX padoT
1. MogaenupoBaHue pacnpoCTPaHEHUS CBETOBBIX MMYYKOB B ONTHUYECKU HEOJHOPOAHBIX Cpeax
2. 3¢ dekTuBHOCTH TeHepalii BTOPO rapMOHUKY OTPaHUYEHHBIMU ITyYKaMU CBETa
3. MogenupoBaHue napameTprUueCcKoi reHepaliy CBETa B Cpeliax C KBaJIpaTUUHON HEJIMHEHHOCTHIO
4. MopenupoBaHue pacIpOCTPAHEHHSI CBETOBBIX MMYYKOB B HEJIMHEWHBIX Cpeax

14.2. TpeOoBaHUs K OLIEHOYHBIM MaTepPHAJIAM ISl JIUI] C OTPAHNYEHHBIMHA BO3MOKHOCTAMM
3110pOBbS1 1 HHBAJIH/I0B
Jlnst mnn ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbSI M HHBAIHMJIOB MPEAYCMOTPEHBI JOTIOTHU -
TCJIIBHBIC OIICHOYHBLIC MaTepI/IaJILI, HGpG‘ICHI) KOTOpI)IX yKasaH B Ta6JII/IIl€ 14
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Ta6J'II/H_[a 14 — I[OHOJIHI/ITGHBHBIG MaTCpualibl OUCHUBAHUA IS JIUI[ C OTPAHUYCHHBIMU BO3MOKHOCTAMU

3JI0POBbsI 1 HHBAJIHJIOB

Kareropuu
oOyJarommxcs

Bup! JONOTHATENBHBIX OIEHOYHBIX
MarepuaioB

@DopMBI KOHTPOJIS U OIICHKU
pe3yJIbTaTOB O0y4YeHUs

C HapymieHusIMHU
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE pa0OTHI

IIpenmy111€CTBEHHO MTMCbMEHHAs
IIPOBEpPKa

C HapymeHusiMu
3peHus

CobeceroBaHue 1o BOIPOCaM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[IpenMyIIeCTBEHHO yCTHAs IPOBEPKa
(MHAMBHYaTbHO)

C HapymieHus MU
OIIOPHO-
JIBUTATEIIBHOTO
armrapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MMCbMEHHbIE
CaMOCTOSITeNIbHbIE pabOThI, BOIIPOCHI K
3a4eTy

HpeI/IMYH_[eCTBeHHO JAUCTaHIIVOHHBIMHA
METOAaAMMU

C orpaHUYEHUSIMH I10
00LLIEMETUIIMHCKAM
MOKA3aHUSIM

TecTbl, nCEMEHHBIE CAMOCTOSITENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE pAOOTHI, YCTHBIE OTBETHI

[IpenmymiecTBEHHO TPOBEPKA
METOJIaMU UCXO/Isl U3 COCTOSIHUS
o0yyJaromierocst Ha MOMEHT ITPOBEPKHU

14.3. Meroauyeckre peKOMEHAALUMH 110 OLEHOYHBbIM MATEePHAJIaM JJIsl JIML C OTPAHNYCHHBIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 MHBAJIN/I0B

Jnis M ¢ orpaHUYeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbSI M MHBAJIUIOB TPEAyCMAaTPUBACTCS JI0-
cTynHas (hopma MpeaoCcTaBICHUs 3aJaHUH OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IIeYaTHOW (hopMe ¢ YBEITHMUYEHHBIM IPUPTOM;

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/IaHUs BCIYX;

- MIPeI0OCTaBJICHNE 3aJJaHusl C UCIIOJb30BAaHUEM CYpIONIEPEBOIA.

Jluniam ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI M MHBAJHJaM YBEJIHMYUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [yt Takux 0Oydaromuxcs npeaycMaTpruBaeTcs 10CTyII-
Hast popMa MpeoCcTaBIeHHUs OTBETOB Ha 3a/1aHUs, & UMEHHO:

- MMMCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C UCIOIB30BAHUEM YCIIYT aCCUCTEHTA,

- IIPEJICTABICHUE OTBETOB YCTHO.

[Tpouenypa oneHNUBaHUS Pe3yabTaTOB OOYYEHUS JIUI C OIPAaHUYEHHBIMU BO3MOXHOCTSIMU 3710PO-
Bbsl M1 MHBAJIMJOB IO JUCLUIUIMHE MpeyCMaTpUBaeT MpeocTaBieHne nudpopmManun B GopMax, aaanTH -
POBaHHBIX K OTPAHUYCHUSM X 30POBBS M BOCHIPUATHS HHPOPMAIINH:

JL1s1 JIMI ¢ HApyIIEHUSIMM 3PeHust:

- B (hopMe AIIEeKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOM (hopMe yBEIIMUEHHBIM HIPUPTOM.

JList i1 ¢ HApYLIeHUsIMH cJIyXa:

- B (hopMe FIIEKTPOHHOTO JIOKYMEHTA;

- B reyaTHou (opme.

JI1s1 1M1 ¢ HApyIIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHo opme.

[Tpy HEOOXOMUMOCTH /IS JIUT] C OTPAHMYSHHBIMH BO3MOKHOCTSIMH 3[JOPOBbS 1 MHBAJIUIOB TIPOIIE-
Jypa OLICHUBAHUsI pe3yJIbTaToB 00yYeHHsI MOXKET MPOBOANUTHCS B HECKOJIBKO JTAIOB.
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