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DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
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(TYCYP)
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Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA S ITPOI'PAMMA TMCHUITJIMHBI
DoTope(paKTUBHAA M HEJIMHEHHASA ONTHKA

YpoBeHb 00pa3oBaHus: BbIcLIee 00pa3oBaHue - MArHCTPaTypa

Hampanenue noaroroBku / cneruaibHOCTh: 12.04.03 doToHnka u ontonHGopMaTuka
Hanpasnennocts (mpoduns) / crnenuanuzanus: @OTOHHKA BOJHOBOAHBIX, HeJIHHEHHBIX M
NepHOANYECKHX CTPYKTYP

®opma o0ydeHus: OUHaA

@akynpreT: @IT, PakyabTeT JJICKTPOHHOM TEXHUKH

Kagenpa: 11, Kadeapa 31eKTpoHHBIX IPHOOPOB

Kype: 1

Cemectp: 2

YueOnsrit man Habopa 2018 roma

Pacnipenenenne pabouero BpemeHu

No Bunet yaeOHOIM nesTeIbHOCTH 2 cemectp Bcero Ennauner
1 IIpakTryeckue 3aHATHA 32 32 4acoB
2 JlaGoparopHbie pabOThI 8 8 4acoB
3 Bcero aymuTopHbIX 3aHATHN 40 40 4acoB
4 CamocrosTenpHas paboTa 32 32 4acoB
5 Bcero (6e3 sx3amena) 72 72 4acoB
6 ITonroroBka u cgada sK3aMeHa 36 36 JacoB
7 OO0m1as Tpy10eMKOCTh 108 108 JacoB
3.0 3.0 3.E.

DK3aMeH: 2 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 COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (criennanbHocTH) 12.04.03 doronmka u ontouHdopMmaTtuka, yrBepxkacHHoro 30.10.2014 rona,

paccMoTpeHa u omobpeHa Ha 3acemanuu Kadempsl DI «  » 20 ropma, mpOTOKOI
Ne

Pa3zpaboTunku:

3aB.kad. kad. D11 C. M. lllaamapos

npodeccop kad DI JI. H. Opnukos

3aBeayromumii odecreunBaronieii kad.
oIl C. M. llangapos

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexkan ©@OT A. U. Bopounn
3aBenyromnuii BeITycKaroIen kag.

OI1 C. M. llangapos
OKCIEPTHI:

JlonieHT Kadeapsl AIeKTPOHHBIX IpH-

6opos (3I1) A. U. Akcenos
[Ipodeccop xadenpsl FMEKTPOHHBIX
nipudopos (II1) JI. H. Opnukos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[enb 3aKiarovaeTcsi B IPUOOPETEHNU MarucTpaHTaMM INIyOOKUX U COBPEMEHHBIX 3HAHUN 110 PU3H-
YeCKUM OCHOBaM (oTopedpakTUBHOM W HENTWHEHHOW ONTHUKH W MO MPUHLHUIIAM HCIONb30BAHUS HEJH-
HEWHO-ONTUYECKUX SBJICHUN B KBAHTOBOU M ONTHYECKOM 3JIEKTPOHUKE

1.2. 3amaum AMCHUIIIMHBI
— 3ajaud 3aKJIIOYAIOTCS B PACIIMPEHUM M YIIYOJICHUW 3HAHWUH KPUCTAIOONTHKH, DJIEKTPOOII-
TUYECKUX, aKyCTOONTHYECKHX, MAarHUTOONTHYECKNX 3((HEKTOB, PUINICCKUX MEXAaHHU3MOB HEIUHEHHO-
ONTHYECKUX SIBIICHUH, YCIOBUI UX OCYIIECTBIICHUS B PEAIbHBIX CPEAax, PACKPHITh MPUHIIMITBI JSCKPHII -
[IUU, MATEeMAaTHYECKOTO MOJICIIMPOBAHUS M aHAJIM3a HEIMHEHHO-ONTHYECKHX SIBJICHUH, a TaKKe CIIoco00B
WX HCITOJIb30BaHUs B IPUOOpaX KBAHTOBOM M ONTHYECKOM JIEKTPOHHKH

2. Mecto mucuuniuebl B ctpykrype OIIOII

Juctummnaa «DotopedpaktuBHas u HenwHeHas ontukay (b1.B.0J1.1.2) otHOCHTCS K Onoky 1
(BapuaTHBHAs YaCTh).

[TpenmiecTBYIONMME TUCIUTUTHHAMHA, (POPMUPYIONTUMHI HAaYaJIbHBIC 3HAHUS, SBISTIOTCS: McTopus
U MeToJ0J0THs (POTOHUKHU U onTouH(pOpMaTHKH, JIa3epHble U AEKTPOHHO-UOHHBIE TEXHOIOTHH (POTOHHU-
KH.

[Tocnenyromumu AUCHUTUIMHAME sABIsitoTCs: JluHamuueckas ronorpadus, MeTtoasl ympaBieHuUs
ONTHYECKUM M3ITydeHueM, HayaHo-uccenoBarenbckas padora (paccpen.).

3. TpeOGoBaHus K pe3yJbTaTaM OCBOCHUS JUCHUIIMHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HAMpaBjieH Ha (POPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH!

— OIIK-2 cnocoOGHOCTHIO MPUMEHSTH COBPEMEHHBIE METO/IbI HCCIIEOBAHUS, OLICHUBATh U TIPEI-
CTaBJIATh PE3yJIbTAaThl BBIIOJIHEHHON paboThI;

— TIK-2 cniocoGHOCTRIO BIIa/IETh METOAUKON Pa3pabOTKH MAaTeMAaTHUYECKUX U (PU3NUECKUX MOJIE-
JIel uccieayeMbIX IpOoLEeCcCOB, ABICHUN U 0OBEKTOB, OTHOCSIIUXCSA K TpodeccHoHaIbHOMI chepe;

— IIK-3 cnocoGHOCThIO OLIEHHMBATh HAY4YHYIO 3HAUUMOCTb U MEPCIEKTUBBI NMPHUKIAJHOTO HC-
MOJIb30BaHUS PE3YJIbTATOB HCCIIEI0BAHUS;

B pesynpTare u3ydeHus TMCIHUIIIMHBI 00YJatOIUNACS TO0JIKEH:

— 3HATh OCHOBBI KPUCTAJJIOONTHKHU, IPUPOIY AIEKTPOONTHUECKHX, MAarHUTOONTHYECKHUX, Ihe-
300NTHYECKHUX FPPEKTOB B aHU30TPOIHBIX Cpeax; MEXaHU3Mbl TAPAMETPUUYECKOr0 M KOMOUHAIIMOHHOTO
B3aMMOJEHUCTBUS CBETOBBIX BOJIH, & TAK)KE CAMOBO3/ICHCTBHUS CBETOBBIX IyYKOB; YCJIOBUS T€HEPAIMU OII-
TUYECKUX TAPMOHUK U IPYIMX HEJIMHEHHO-ONTHYECKUX SBICHUM

— yMeTb OCYUIECTBIIATH CUCTEMHBINA, MOJEIbHBIN U SKCIEPUMEHTATbHO-METOANYECKUN MOIXO0-
JIbl K HEJTMHEHHO-ONTUYECKUM SIBJICHUSAM, IPOBOJUTH OLICHKY I'PaHUL] IPUMEHUMOCTH HEITMHENHBIX MOJIE-
nen

— BJaJeTh HAaBbIKAMU OMHCAHMS ONTUKO-(QU3UYECKUX MPOIECCOB B HEIMHEHHBIX M30TPOIHBIX
Y aHU30TPOIHBIX CPENAxX, BKIKOYAsl HECTALMOHAPHBIE U HEOJHOPOHBIE, ONIEPUPOBAHMSI C UX MaTeMaTHue-
CKMMH MOJEJISIMU; U3YYEHHsI HETMHEWHO-ONTHUYECKUX SBICHUM C LENbI0 BBIICHEHUS HUX 3aKOHOMEPHO-
CTei, a TaKk)Ke MPUMEHEHHS B TPUOOpax KBAHTOBOU 3JIEKTPOHUKH, ONTOAIEKTPOHUKH, ONTOMH()OPMATUKU

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThI
OO01ast TpyI0EMKOCTb JUCHHUILUINHBI cocTaBiseT 3.0 3aUeTHBIX eIMHMILIbI U IIPECTaBIeHa B Ta0u -

%Zgﬁl{lﬁa 4.1 — TpynoeMKOCTh JUCUUILIMHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
2 ceMecTp
AynuTopHble 3aHATUSA (BCETO) 40 40
[IpakTrueckue 3aHATUA 32 32
JlaboparopHbie pabOTHI 8 8
CamocTosiTenbHas paboTa (Bcero) 32 32
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OdopmiteHre 0T4ETOB 110 JTabOpPaTOPHBIM paboTam 8 8

[ToaroroBka K NpakTUYECKUM 3aHATUAM, CEMUHApaM 24 24
Bcero (0e3 ax3aMeHa) 72 72
Iloaroroska u ciaya sK3aMeHa 36 36
OO6miast Tpy1I0€MKOCTb, 4 108 108
3auetHble EauHunml 3.0 3.0

5. ConepsxaHue TUCHUTLINHBI

5.1. Pa3znesnl JuCHUIIMHELI 1 BUALI 3aHATHI
Paznensl AMCHUITITNHBI U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHATUH

”, . = | 8% 2 g
b B o O = 5
= S © g = o=
S S s S 2 0
Ha3Banus pa3nenoB TuCHUTITAHB © Q. o, o 2 & =
= G = 50 ==
e < I~ o M Q5
= = @ m S @ e
2 cemectp
1 Beenenue 2 0 2 4 OIIK-2, T1K-2,
[1K-3
2 dyHaamMeHTaIbHbIE aCIIEKThl U OCHOBHBIE 8 2 5 15 OIIK-2, TIK-2,
3¢ ekt PoTo-pePpakTUBHON U HETUHEHHON [1K-3
OTITUKH
3 T'eneparusi BTOpO ONTHYECKON TApMOHUKHI 8 2 10 20 OIIK-2, T1K-2,
[1K-3
4 ®oropedpakTUBHBIN Y3PGEKT U TUHAMUYE- 8 2 7 17 OIIK-2, T1K-2,
cKast ronorpadus I1K-3
5 Texuuueckue npuioxkeHus Gporo-pedpak- 6 2 8 16 OIIK-2, T11K-2,
TUBHOM Y HEJIMHEWHOW ONTHKU [1K-3
Hroro 3a cemectp 32 8 32 72
Hroro 32 8 32 72

5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIUSIM)
He npenycmorpeno PVYII.

5.3. Pa3neqbl AMCUMINIMHBI M MEKIMCUMININHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITYyLIUMHU)
1 o0ecreynBaeMbIMHU (IOC/TEAYIOIMMH) THCHUIIIHHAMHA
Paznenbl qUCHUIIIUHBL U MEXIUCUUIUIMHAPHBIE CBSI3U C 00€CTIeUMBAIOIIMMHU (TIPEAbIAYIIUMU) U
o0ecrnieyrBaeMbIMH (TIOCIIEAYIOIIMMHI) TUCIMIUTMHAMU MIPE/ICTaBlIeHb! B Tabmuie 5.3.
Tabmua 5.3 — Pa3gens! AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne pa3zenoB gaHHOW AMCHIUIUIMHBL, IJIS1 KOTOPBIX
HE00XOMMO U3yUeHHE 00ECTICUNBAIONITUX U
00ecIeYnBaeMbIX TUCIIUILTHH

1 2 3 4 5

Hpe,[[I.HCCTBYIOH_II/IC JAUCIUITIINHBI

HanmeHnoBanue JUCHHUITIINH

1 Uctopus u merononorust GOTOHUKU U

_l’_
ONTOMH(pOPMATHKHI

2 JlazepHble U 3JEKTPOHHO-UOHHBIE TEXHO- +
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Joruv (OTOHUKH

[Tocnenyromue TUCHUIIITUHBL

cpen.)

1 Iunamuueckas ronorpadus + + + +
2 Metoas! ynpaBiieHNs ONTUYECKUM U3ITyde- n n n

HUEM

3 HayuHo-uccnenoBarenbckas padora (pac- n . . n

5.4. CooTBeTcTBHE KOMIIETEHIIMIA, (OPMHUPYEMBIX PH U3yYeHUH TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTCTBHE KOMIIETCHIIMH, (HDOPMUPYEMBIX TPH HM3yYCHUHW AWCIMILIMHBI, W BHJOB 3aHATHU
MIPEICTAaBJICHO B Tabmuiie 5.4.
Tabnuna 5.4 — CoOTBETCTBHUE KOMITETEHIIUM, (POPMUPYEMBIX MIPU U3YUECHUU TUCUUILTAHBI, U BUJOB 3aHS -

TUU
§ Bunrwl 3ansatuit
= . :
= = | S ®
5 _ 8 2. OpPMBI KOHTPOJIS
M .
s 5 S 3
2 = O
~ =
OIlK-2 + + + Otuer no naboparopHoii padoTe,
Omnpoc Ha 3ausTusx, Tect, OTuer
10 MPAKTUYECKOMY 3aHATHUIO
I1K-2 + + + Otuet o mabopaTopHoii pabore,
Tect, OTUeT MO MPaKTHUECKOMY
3aHATHIO
I1K-3 + + + OtuyeT mo naboparopHoi padoTe,
Tect, OTUeT 10 MPaKTUUYECKOMY
3aHATHIO
6. IuTepakTUBHBIE MeTOABI  (OPMBI OPraHU3ALMNN 00yUEHUS
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI

HaumeHnoBanue nabopaTopHbIx paboT npuBeaeHo B Tabmuue 7.1.
Tabmuna 7.1 — HaumeHnoBanue 1ab0opaTopHbIX paboT

3 =
3 ==
Z 25
O
Ha3Banus paznenos HaumeHnoBaHue 1a60paTopHbIX paboT zF &5
S S E
= o, =
& o2
= o
2 ceMecTp
2 ®yHaMEHTAJIbHbBIE Onpenenenne 3ppeKTUBHOr0 KO3PPUIMEeHTa ABYX- 2 OIlK-2,
aCIIEKThl U OCHOBHBIE IIy4KOBOI'O YCUJICHHUS I1K-2, TIK-
3¢ dexTbl (1)0T9- Hroro 2 3
pepakTUBHOM U
HEJIMHENHOMN ONTHKHU
3 T'enepanusi BTopoit @Da30BbII CHHXPOHU3M IIpU T'€HEPALIUA BTOPOU rapMo- 2 OIIK-2,
ONTUYECKON FapMOHUKHM | HUKH JIA3€PHOT0 U3J1yYEHUsl B OAHOOCHBIX KPUCTAJI- [K-2, TIK-
nax 3
Hroro 2
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4 ®oropedpaKTHBHBIH HccnenoBanue [uHaMUKH IBYXITyYKOBOTO B3aUMO- 2 OIIK-2,
s dexT u nTuHaMuYeckas | ACHCTBUS HAa JUHAMUYECKUX OTPaXKaTeIbHBIX TOJIO- [TK-2, TTK-
rosiorpadus rpaMMax B KPHCTaJUIaX CUJUICHHTOB 3
Hroro
5 TexHnuyeckue HccenenoBanye aMIUIATYTHOM XapaKTEPUCTUKHU afall- OIIK-2,
MpUIIOKEHUS POTO- TUBHOTO rojiorpaguyeckoro uHTepdepoMeTpa B Iu- [IK-2, IIK-
pedpakTUBHON U POKOM TMHAMHUYECKOM JIHaNla30He 3
HEJTMHEWHOM ONTHKU Wroro 2
Hroro 3a cemectp
8. IIpakTuyeckue 3aHATUSA (CEMUHAPDHI)
HaumeHnoBaHMe pakTHUECKUX 3aHATUH (CEMUHAPOB) IpuBeeHo B Tabmmie 8.1.
Tabmuua 8.1 — HaumeHoBaHME MPAaKTUYECKUX 3aHATUHN (CEMHUHAPOB)
L v =
= g
2 =
Z = 5
HasBanus pasnenos HaumeHoBaHMe IPaKTUUECKUX 3aHATUIN (CEMHHAPOB) z - =5
: 2 g
> o =
a e g
= o
2 cemecTp
1 BBeneuue CBeTOBbBIC BOJIHBI B @aHU30TPOIHBIX cpenax. JInnelnas 2 OIIK-2,
Y HEeJIMHEHas MOJsApU3aIs Cpe/ibl [1K-2
Hroro 2
2 dyHnaMeHTaIbHbIE CBeToBbIE BOJIHBI B aHU30TPOINHBIX cpenax. JInneiHas 2 OIIK-2,
aCIIEKThl U OCHOBHBIE Y HEJIMHENHAs MOJISIpU3alusl CPeibl [IK-2, IIK-
dpdexrt (bOT?' MexaHu3Mbl MOAYJISIIUN ONITUYECKUX CBOMCTB (POTO- 6 3
pedpakTuBHOM 1
. pedpaKTUBHBIX KPUCTAJUIOB IMHAMHUYECKUMHU I0JI0-
HCITMHCHHOM OTITHKH rpammamu. Judpakuus cBeta Ha 00beMHBIX (ha30BBIX
rojiorpamMmax. YpaBHEHHUs CBA3aHHBIX BOJIH
Hroro 8
3 I'eneparnus BTOpOM @Da30BbIIl CHHXPOHU3M IIpU T'€HEPALlUA BTOPOU rapMo- 8 OIIK-2,
ONTUYECKOW TAPMOHUKHM | HUKW B OJJHOOCHBIX M JIBYOCHBIX KpUCTa/lIax. ['eHepa- I1K-2, I1K-
L[1s1 BTOPOM TAPMOHUKH B YCIIOBUSX MCTOILEHUS BOJI- 3
HbI HAKaYKH
Hroro
4 ®oropeppakTUBHBII 30HHBIE MOJIENIN TIepepacipeaeeHns 3apsiia B GoTo- 4 OIIK-2
s¢ ekt u nuHamuyeckas | pedpakTuBHBIX KpucTaiax. @opmupoBanue hotope-
rosiorpadus (pPaKTUBHBIX TUHAMUYECKUX TOJIOrpaMM
CamMomupaxiust CBETOBBIX BOJIH HA THHAMUYECKUX 4
rojiorpaMMax B (GoTope(ppakTUBHBIX KpPUCTAIIIAX
Hroro
5 TexHnueckue AnantuBHas HHTEPHEPOMETPHUS C UCTIOIB30BAHUEM 6 OIIK-2,
MIPUIOKEHUS POTO- JUHAMH4YeCKUX (POTopeppaKkTUBHBIX rOJIOrpaMMm [IK-2, TIK-
pe(bpaK’EI/IBHUOI/I u Hroro 6 3
HEJIMHEWHOM ONTHKU
Hroro 3a cemectp 32
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Tabimue 9.1.

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETCHIINH TPE/ICTABICHBI B

Tabmua 9.1 — Buapl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN

3 i
T
Bunap! camocTosTensHOM & > O
Hassanwus pasnenon z = DopMbI KOHTPOJIS
paloTEI L g 2
X g8 =
> =3
o =
= S
2 cemectp
1 BBenenue [TogroroBka Kk mpakTuue- 2 OIIK-2, OT4eT Mo NpaKTUYECKOMY
CKHM 3aHSITHSIM, CEMHHA- IIK-2, 3aHSITHIO
pam [1K-3
Htoro 2
2 ®yHaaMeHTalIbHbIC [ToaroroBka Kk mpakTuue- 2 OIIK-2, |Omnpoc Ha 3aasaTHsX, OT-
ACTEKThl U OCHOBHBIE CKUM 3aHATHUSAM, CEMUHA- [K-2, 4eT 1o 1abopaTopHoil pa-
s dexTrr poto- pam [TK-3 6ote, OTYET MO MpaKTUIe-
peCI)paK”EI/IBHUOI/I u TIOArOTORKA K IPAKTHYE- | CKOMY 3aHSITHIO
HCITMHCHHOM ONTHKH CKHM 3aHSTHSAM, CEMHUHA-
pam
OdopmiieHne 0TIETOB TIO 2
nabopaTopHBIM paboTam
Htoro 5
3 T'eneparust BTopoit [ToaroroBka k mpaxkTHye- 8 |OIIK-2, |Otuer no maboparopHOH
ONTUYECKOW TAPMOHHMKH | CKUM 3aHSATHUSIM, CEMHHA- [K-2 pabote, OTYET MO MPaKTH-
pam YECKOMY 3aHITHIO
OdopmiteHre 0TIETOB TIO 2
JabopaToOpHBIM paboTam
Hroro 10
4 doTopedpaKkTUBHBII [ToaroroBka K mpaxkTu4e- 4 |OIIK-2, |Otuer no naboparopHou
3¢ (deKT u TMHaMUYecKasi |CKUM 3aHSATUSIM, CEMHHA- [K-2, pabote, OTYET MO MPaAKTH-
rojorpadus pam ITK-3 YECKOMY 3aHITHIO
IToaroroBka K npaxkTu4e- 1
CKUM 3aHATHUSAM, CEMUHA-
pam
OdopmiieHre 0TIETOB TIO 2
JabopaToOpHBIM paboTam
Hroro
5 Texnuueckue [ToaroroBka k mpakTuue- 6 |OIIK-2, |Otuet no mabopaTopHO
MIPUIIOKEHUS POTO- CKHM 3aHSTUSAM, CEMHHa- [K-2, pabote, OTYET MO MPaKTH-
pedpakTuBHOM 1 pam [1K-3 YECKOMY 3aHATHUIO
HCITMHCHHOM OTITHKH OdopMieHHE OTYETOB T10 2
nabopaTtopHbeIM paboTam
HUtoro 8
Hroro 3a cemectp 32
IToxroroBka m cimada dK3a- 36 OK3aMeH
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MCHa

Hroro 68

10. KypcoBoii npoekT / kypcoBasi padota
He mpenycmorpeno PVYII

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4a0IuXcs

11.1. banabHbIe OLIEHKH JJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

. . MaxkcuManbHbIi
. MakcumanbHbIN MakcumanbHbIN
DJeMeHTHI y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamn 3a nepuon
NS TeNbHOCTH mexay 2KT u Ha CEMECTp
Hayana cemectpa | mexay KT u 2KT
KOHEI] ceMecTpa
2 ceMecTp
Onpoc Ha 3aHATUSX 6 6 6 18
Otuet o nabopaTropHoii 6 8 8 22
pabote
OTt4er 1o NpaKTUIECKOMY 3 3 4 10
3aHATHIO
Tect 6 7 7 20
Hroro makcumyM 3a nepu- 21 24 25 70
on
DK3aMeH 30
Hapacratomum urorom 21 45 70 100

11.2. IlepecyeT 6a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer O6anIOB B OIEHKH 32 KOHTPOJIBHBIE TOYKM TPEICTaBIeH B Tabmuue 11.2.
Ta6muma 11.2 — IlepecueT 0anioB B OLIEHKU 32 KOHTPOJIBHBIE TOUKH

baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka

> 90% oT MakcuMabHOK cyMMBI OaiioB Ha naty KT 5

Ot 70% 1o 89% ot MmakcuMaabHOM CyMMBI OaiToB Ha aaty KT

4
Ot 60% 110 69% oT MakcuMaIbHOM CyMMBI OaiToB Ha aaty KT 3
2

< 60% ot MakcuManbHOU cymMMbI 6astoB Ha aaty KT

11.3. IlepecyeT cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLICHKY
[Tepecuer cymmMbl OaIOB B TPAAULIMOHHYIO U MEXIYHApOIHYIO OLIEHKY NPEJCTABIEH B TaOIuLe

;;gﬁnua 11.3 — Ilepecuer cymMMbl OAJJIOB B TPAIUITHOHHYIO M MEXKTYHAPOJHYIO OLICHKY
Hrorosas cymma 6asios,
Onenka (I'OC) YUMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)
HK3aMEH
5 (oTIMYHO) (3a4TEHO) 90 - 100 A (0TIIMYHO)
85 -89 B (ouens xoporiio)
4 (xopo1i1o) (3a4TeHO) 75 - 84 C (xopo1o)
70-74 D (ynoBnerBopUTEIBLHO)
65 - 69
3 (yIOBJIETBOPUTENHHO) (3a4TEHO) 60 - 64 I ———
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2 (HEeyZIOBJIETBOPUTENHHO) (HE

Hwxe 60 6ayuios F (HeynoBieTBOPUTEIHHO
3a4TEHO) (neyn p )

12. YueOHO-MeTOnMYecKOe M HHPOPMALMOHHOE 0O0ecTeYeHre I CIHIIJIMHbI

12.1. OcHoBHas JuTepaTrypa

1. doropedpaktuBHbie d3GHEKTH B JIESKTPOONTHUSCKUX KPHUCTAILIAX [DIEKTPOHHBIA pecypc]:
Yuebnoe nocobwue / [llanmapos B. M., Mannens A. E., lllannapos C. M., bBypumos H. U. - 2012. 244 c. -
Pexxum noctyma: https://edu.tusur.ru/publications/1553 (nara obpamenus: 22.07.2018).

2. OcHOBBI (DU3UYECKONH M KBAHTOBOW ONTHUKH [DJIEKTPOHHBIN pecypc|: YuebHoe mocobue /
[Marmapo B. M. - 2012. 197 c. - Pexxum nocrtyna: https://edu.tusur.ru/publications/750 (nata oGparie-
Hus: 22.07.2018).

3. BBeneHue B HENMMHEHHYIO ONTHKY [DIeKTpOoHHBIN pecypc]: Yuebnoe nmocoodue / [llanmapor C.
M. - 2012. 41 c. - Pexxum noctyna: https://edu.tusur.ru/publications/2059 (nara o6pamenus: 22.07.2018).

4. ®dotopedpakTuBHAs HEIMHEWHAsI ONTHKA : yueOHOe MeTonudeckoe mocooue / C. M. Illanma-
pos, H. 1. Bypumos ; dexepanbHoe areHTCTBO 10 00pa3oBaHuio, TOMCKHUIT TOCYIapCTBEHHBI YHUBEPCH -
TET CHUCTEM YIMpaBIICHUS U paauodekTponuku, Kadenpa snexkrpornsix npubdopos. - Tomck : TYCVYP,
2007. - 39 ¢ (nanuuue B 6udbanorexke TYCVYP - 75 3k3.)

12.2. lonotHUTEILHAS JTATEPATYpa

1. Omnrosnekrponuka : Ilep. ¢ ¢p. / 3. Pozenmep, b. Buntep ; pen. nmep. O. H. Epmaxkos. - M. :
Texnocdepa, 2006. - 588[4] c. : un. - (Mup snexkrponukd ; VII - 04). - ISBN 5-94836-031-8 (manuune B
oubmmoreke TYCVYP - 40 3k3.)

2. BzauMopeicTBHE CBETOBBIX BOJH HA OTPAKATEIHHBIX TONOTPaPUUIECKUX peIIeTKax B KyOoude-
ckux ¢oropedpakTUBHBIX KpucTaiuiax : coopuuk crareit / E. FO. Arees [u ap.] ; pen.: C. M. lllannapos,
A. JI. Tonctuk ; @enepaibHOE areHTCTBO MO 00pa30BaHuI0, TOMCKHIA TOCYIApCTBEHHBIM YHHBEPCUTET CH-
CTEM YMPABJICHUS B paTuodIeKTpOHUKH. - Tomck : TYCVYP, 2007. - 99[1] c. : un. - (IIpuopurerHpie HaIU-
oHaJbHbIE MPoeKThl. OOpa3oBanue). - bubnuorp. B konue ct. - ISBN 978-5-86889-464-0 (nanuuue B Ou6-
muoteke TYCVYP - 82 3k3.)

12.3. YueOHO-MeTOAMUECKHE TOCOOHS

12.3.1. O0s3aTesibHbIE YUeOHO-MeTOAUYeCKH e MOCO0Uus

1. Meronsl nuHamMu4ecKoil ronorpaduu [DneKTpoHHBIH pecypc]: Meroauueckue yka3aHHS K
MPaKTUYECKUM 3aHSITHIM U 1I0 camocTositenbHoi padore / [lImakos C. C., [llangapos C. M. - 2012. 37 c.
- Pexxum noctyna: https://edu.tusur.ru/publications/1110 (nata obpamenwus: 22.07.2018).

2. KorepeHTHass u HeIWHEWHash ONTHUKA [DIEKTPOHHBIM pecypc]: MeToauyeckue ykazaHHs IO
NPaKTUYECKUM 3aHATUSAM U caMocTosTenbHO padote / [llangapos C. M. - 2012. 34 c. - Pexxum pocryma:
https://edu.tusur.ru/publications/2071 (nara obpamenus: 22.07.2018).

3. OcHOBBI (puU3HUECKON U KBAaHTOBOW ONTHUKU [IDNEKTPOHHBINA pecypc|: YueOHO-MeToandecKoe
nocobue Mo MPaKTUYECKUM 3aHATUSAM U CAMOCTOATENbHOW paboTe Al CTYIEHTOB CHEIHAJIbHOCTH
210401.65 / angapos B. M. - 2013. 57 c. - Pexxum gocrtyma: https://edu.tusur.ru/publications/2888 (mara
obpamenus: 22.07.2018).

4. @a30Bblii CUHXPOHM3M IIpU I'€HEpPALMM BTOPOM TI'AapMOHMKH JIA3€PHOTO M3JIyYEHHUS B OJHO-
OCHBIX KpHCTaJUIax [DJIEKTpOHHBIN pecypc]: Meroauueckue ykazanus K JlaboparopHoit padore / [llanga-
pos C. M., boponuna M. B. - 2012. 21 c. - Pexxum gocrtyna: https://edu.tusur.ru/publications/1893 (mara
obpamenus: 22.07.2018).

5. Onpenenenne 3phexTuBHOrO K03(h(HUIIMEHTa NBYXITYYKOBOTO YCHICHHS [DNEKTPOHHBIN pe-
cypc]: Meronnyeckue yka3zanus K JadbopatopasiM padotam / [lImakos C. C., [llangapos C. M. - 2012. 17
c. - Pesxum moctyna: https://edu.tusur.ru/publications/1501 (nara obpamenus: 22.07.2018).

6. MHccnenoBanue AMHAMUKH ABYXITYYKOBOTO B3aWMOJICHCTBUSI HAa TUHAMHUYECKUX OTpaskaTellb-
HBIX TOJIOTPAaMMax B KpUCTaJUIaX CHIJICHUTOB [ DIEKTPOHHBIN pecypc]: MeToauueckue ykazaHus K J1a0bo-
paTopHoOil paboTte JuIsi MarucTpoB 1o HampasieHuto 12.04.03 «Dotonuka u ontonHpopmatukay / [1Ima-
koB C. C., [Mangapos C. M. - 2015. 22 c. - Pexxum nmoctyna: https://edu.tusur.ru/publications/5961 (nmata
obpamenus: 22.07.2018).

7. HccnenoBaHue aMIUTUTYJHON XapaKTEPUCTHKH aJalTUBHOTO ToJOrpaduueckoro HHTepdepo-
MeTpa B LIMPOKOM TUHAMHUYECKOM JMarna3oHe [DJIeKTpOHHBIN pecypc|: MeToauyeckue yka3aHus K j1abo-
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paropHoit pabore / IllmakoB C. C., IHammapoB C. M. - 2012. 16 c. - Pexum pnocrymna:
https://edu.tusur.ru/publications/1765 (nara obpamenus: 22.07.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeToIMUeCKUEe MaTepHralibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM pabOThl 00ydaromuxcs
U3 YMCIIa JIML] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIHMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMALTIH.

JL1s1 1ML ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM cJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU opme.

JI1s1 M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOIO TIOKYMEHTA;

- B Ie4aTHOU opme.

12.4. TIpodeccnonabHbIe 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIPABOYHBIC CHCTEMbI

1. Tlpum u3yyeHHM AUCLUIUIMHBI PEKOMEHAYETCS UCII0JIb30BaTh 0a3bl JAHHBIX, MH(POPMALIMOHHO-
CIPAaBOYHBIE W  IIOMCKOBBIE  cucTeMbl, K  koroppiMm y TYCVYPa  ectp  pmoctyn
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTrepuabHO-TEXHHYECKOe o0ecneyeHrne JTUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenune

13.1. O6uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00eceYeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaibHO-TEXHMYECKOE M IPOrPaMMHOe o0ecredeHne I NPAKTHYEeCKUX 3aHATHI

VYuebnast maboparopust

yueOHas ayIUTOpus AJIs IPOBEICHHS 3aHATUI MPAKTUYECKOrO THIA, yuyeOHast ayIuTOpus AJIs IIpo-
BEJICHUS 3aHSATHI JJAOOPATOPHOTO THIIA, TIOMEIIEHHE JUISI KyPCOBOTO MPOSKTUPOBAHHUS (BBIIOIHEHHS KYP -
COBBIX PabOT), MOMEIEHHUE [l IPOBEIEHHSI IPYNIIOBBIX U MHIUBUAYAIbHBIX KOHCYIbTAIIMN

634034, Tomckast obnactb, . Tomck, Bepumnuna ynuna, a. 74, 110 ayz.

Onwucanue uMeroierocs 000pya0BaHuUs:

- JJabopartopusbie cTeHb! (6 mT.);

- 3mepurenbHble TpUOOPSI;

- Jlocka MarHuTHO-MapKepHasi;

- Onruueckas ckambst OCK-4;

- [Tomemnienue ns xpaHeHust yueOHOro 000py10BaHMUS;

- Kommuiekt cnienmanu3upoBanHoi yueOHoH MeOenu;

- Pabouee mecto npenoaBares.

[TporpamMHoe obecnieueHue He TpeOyeTcsl.

13.1.2. MaTepuaJibHO-TeXHUYECKOE U IPOrPaMMHoOe o0ecnedyeHue sl JIadopaTOpHbIX padoT

VYuebHast 1aboparopust

yueOHas ayuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAKTUYECKOrO TUIa, ydeOHas ayauTopus Ui Mpo-
BEJICHHSI 3aHSATUH J1a00paTOPHOTO TUIIA, TOMEIIEHUE AJIE KyPCOBOTO MPOSKTUPOBAHUS (BBITIOTHEHUS Kyp-
COBBIX paboT), MOMEIEHHUE JIJIsl TPOBEACHHUS IPYMIOBLIX U MHAWBUYATbHBIX KOHCYIbTALIUI

634034, Tomckast o6macts, T. Tomck, Bepmmauna ynmuna, a. 74, 110 ayn.

Ornucanue UMerIerocs 000pyI0BaHUS:

- JIaboparopHblie cTeHabl (6 mT.);

- smepuTtenbHbIe TPHOOPHI,

- Jlocka MarHUTHO-MapKepHasi;

- Ontrueckas ckambs OCK-4;
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- [lomemienue 1t XpaHeHUs y4eOHOTo 000pyIOBaHHUS;
- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpammHuoe obGecrieueHue He TpeOyeTcs.

13.1.3. MaTrepuaJbHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
s camocTosTeNnbHOM pabOThl HCMONB3YIOTCA yYeOHblE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, T. Tomck, yi. Kpacnoapmetiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmanna ynmuua, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuia, 1. 74, 207 aya.

CoctaB 000pyI0BaHUSA:

- yueOHast MmeOeb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T, - 5 wiT.;

- KOMIBIOTEPHI MOJKIIOUYEHbI K ceTh «/HTepHeT» U 00ecrneynBaroT JOCTYI B AJIEKTPOHHYIO HH-
(dbopMaLnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOro obecredeHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MatepuajbHO-TeXHHYeCKOe o0ecniedeHre TUCHUTIIUHBI IS JIUI C OTPAHUYeHHBIMH
BO3MOKHOCTSIMH 310POBbsI 1 HHBAJIN/10B

OcBoeHMEe NUCUUILUIMHBI JIMIAMU C OTPAaHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0POBbS U MHBAIMJAMU
OCYILIECTBIISETCS C UCIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYEHUS.

[Tpu 3aHATHAX ¢ 00yUYaAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa [IPEeTyCMOTPEHO UCIOIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUUYECKUX CPEACTB IpueMa/mepena-
yl yueOHOI nH(OpMaLuy B JOCTYNHBIX (pOpMax, MOOMIIbHOM cUCTEMBI MIPenoAaBaHus sl 00ydarouxcs
C MHBAJIUJAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOM cHCTEMBbI. YueOHas ayTuTopusi, B KOTOPOW 3aHUMAIOTCS
oOyyaroniyecsi ¢ HapylleHUEM cllyxa, 000py/l0BaHa KOMIIBIOTEPHON TEXHHUKOM, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOMU, SJIEKTPOHHOMU JOCKOU, MYJIbTUMEAUMUHONU CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYyUYAIOLIUMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPEyCMOTPEHO UCIIOJIb30BaHUE B
JIEKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX OOBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJaifjla Ha 3KpaHe) MpU IOMOIIY BUCOYBEITUUUTENEH JIJ1s1 KOM(POPTHOrO IPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMUCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPaTa HCIOJIb-
3YIOTCS aJIbTepHAaTUBHbIE YCTPOMCTBA BBOAA HH(OPMAIIUKU U IpYTHe TEXHUUECKHUE CPe/ICTBA IpreMa/mepe-
Jau yuyeOHOM MHpOpMaluy B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbl OOyUeHUs JUIs JIoJel ¢ UHBaA-
JUIHOCTBIO.

14. OneHoYHbIE MATEPHAJIBI M METOAUYECKHE PEKOMEHIAIMN 110 OPraHu3alu U3yYeHUs!
JUCHUILINHBI

14.1. Conep:xaHue OLEHOYHbIX MATEPHAJIOB U METOUYECKHE PEKOMEHAIlUN
st otieHKH cTeneHu c(hOPMUPOBAHHOCTH U YPOBHSI OCBOCHHSI 3aKPEIUICHHBIX 32 AUCIMILTUHON
KOMIIETEHITUI MCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBbIe 3a1aHUA
1. Henmunelino-ontuaeckue 3 ekt 00HApYKUBAIOTCA TIO ...
a) BIMSIHUIO MHTEHCUBHOCTH CBETOBOTO ITOJISI HA XapaKTep ONTHYECKUX SBICHUHN
0) BIMSHUIO IJIMHBI BOJIHBI CBETa Ha MOKA3aTelNb MPEJIOMICHHS ONTHYECKUX MaTepUaoB
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B) BIIMSIHUIO MOJIIPU3AILIMN CBETA HA ONTHYECKOE MOTJIONICHHE B ONITHYECKUX MaTepHaiax

T') BIUSHUIO CTETIEHH MOHOXPOMAaTUYHOCTH CBETa Ha KOHTPACT UHTEPPEPEHIIMOHHON KapTUHBI

2. ®otopedpakTUBHBIN AP HEKT 3aKII0YACTC . ..

a) B I3MEHEHUHU K03(pPHIIMEeHTa MOTIIONIEHUS PO3pauyHbIX MaTEPUAJIOB MO JEICTBHEM CBETa

0) B MI3MEHEHUH TI0Ka3aTeNs MPEIOMIICHHS IPO3PAYHBIX MAaTEPUAIOB TOJT ICWCTBUEM CBETA

B) B UI3MEHEHUH KOOPPUIIMEHTA OTPAXKEHUS OT HEMIPO3PAaYHbIX MaTepHAIIOB MO IEHCTBUEM CBETa

T') B 3aBUCUMOCTH TTOKA3aTeNsl MPETIOMIICHHS ONTHYECKUX MAaTepUAIOB OT MOJISIPU3AIUU CBETA

3. ®otopedpakTuBHBIN AH(EKT B JIEKTPOONTHUESCKUX KPUCTAIaX 00YCIOBICH

a) mepepacnpeeseHUeM 3apsiioB Mo JAe()EeKTHBIM LIEHTpaM IPH HEOJHOPOIHOM OCBEUICHUU U
KBa/IPAaTUIHBIM AJIEKTPOONTHICCKUM 3PP eKToM

0) GpOTOMHAYIMPOBAHHBIM JIpeii()oM HOHOB MPH HEOJHOPOIHOM OCBEIICHUHU U (OTOYIPYTrUM 3¢-
bexTom

B) U3MEHEHHEM TEeMIIepaTypbl KpHCTaUla MPU HEOJHOPOIHOM OCBEIIEHUH U TEPMOYIPYTUMHU
HaNPsHKEHUSIMU

I') IIepepacrpeie]ICHUeM 3apsiioB Mo 1e(EeKTHBIM LIEHTPaM MPH HEOJAHOPOJHOM OCBELICHUU U JTU-
HEWHBIM JIEKTPOONTHIECKUM d(hPerTom

4. YcroBreM MPOSIBICHUS ONTHUECKON HEIMHEHHOCTH CpeJibl ABISETCS 3aBUCUMOCTb OTHOCHUTENh-
HOM JUAJNIEKTPUYECKON MPOHUIIAEMOCTH MaTepuaa oOT:

a) HaMpsHKEHHOCTU CBETOBOT'O TOJIS

0) IJTMHBI BOJTHBI CBETA

B) MOJISIPU3ALIMN CBETOBOTO M3JTyUCHHS

') HAYaJIbHOM (pa3bl CBETOBOW BOJIHBI

5. Cam0o(hOKyCHUPOBKH CBETOBOT'O ITy4Ka IPOUCXOIUT B Cpeae, TIC ...

a) (OTOMHAYIIMPOBAaHHBIE BO3MYIIICHHS TTOKa3aTess MPEJIOMIICHUSI UMEIOT OTPUIIATENbHBIN 3HAK U
10 a0COJIIOTHOM BETMYMHE YBEIUYHBAIOTCS C MHTEHCUBHOCTBIO CBETA

0) poTonHIYyIMPOBAHHBIE BO3MYILIEHUS [TOKA3aTels MPEIOMICHHUS UMEIOT OTPHUIIATEIbHBIN 3HAK U
10 a0COJIIOTHOM BETMYMHE YMEHBUIAIOTCA C HHTCHCUBHOCTBIO CBETA

B) GOTOMHIYIIMPOBAaHHBIE BO3MYILEHUS TIOKa3aTess MPeIOMIICHHS] UMEIOT MOJIOKUTENbHBIN 3HAK U
YBEJIMYMBAIOTCS C UHTEHCUBHOCTBIO CBETA

I') MOKa3aTellb MPEeTOMIICHHUS HE 3aBUCUT OT UHTEHCUBHOCTH CBETOBOTO MTy4yKa

6. ITon neiicTBueM cBeTa B AJIEKTPOONITHUECKOM KpUCTaylie HaOMI0aeTCsl N3MEHEHHE TTOKa3aTels
MPEIOMIICHUS. DTO:

a) (horopedpaKTUBHBINA FPPEKT

0) mupoasiekTpuuecKkuit A3Gphext

B) UCKITIOUYMTENFHO KBaJpaTUYHBIHN 3J1eKTpoonTudeckuii ¢ ekt Keppa

T') HCKJTIOYUTEIIBHO TThE303JIeKTpUIeCKuid 3 dexT

7. DnexTpoontudeckuii 3PGeKT 00yCIOBICH U3MEHEHUEM MTOKa3aTellsl PEeTOMIICHHS KpUCTaslia

a) 1oj AecTBHEM CBETOBOIO OIS

0) oz neiicTBUEM CO3/1aBaeMbIX B HEM YIPYTUX Aedopmariuii

B) MO JEHCTBUEM TEMIIEPATypHOTO IOJIs

T') IO IEMCTBUEM 3JIEKTPHUECKOTO TOJIS

8. MoltHOCTh BTOPO# TapMOHHUKH MTPH Mayiol 3((HEKTUBHOCTH TTpeoOpa30BaHUs YBEITUIHNBACTCS

a) MPSIMO MPOTIOPIIMOHAIBHO KBAJPaTy JIMHBI B3aUMOJICHCTBHS

0) 00paTHO MPOMOPIIMOHATILHO KBapaTy JJIMHBI B3aUMOJICHCTBUS

B) MPSIMO MPOTIOPIIMOHATBHO JJIMHE B3aUMOICHCTBUS

') 00paTHO MPOMOPIIMOHAIEHO JJTMHE B3aUMOICHCTBHS

9. Camone(hoKkyCHpOBKH CBETOBOTO IMTyYKa MPOUCXOAUT B CPEIE, TIE ...

a) (OTOMHAYIIMPOBAaHHBIE BO3MYIIICHHS TTOKa3aTess MPEIOMIICHUSI UMEIOT OTPUIIATENNbHBIN 3HAK U
10 a0COJIIOTHOM BETMYMHE YBEIUYHBAIOTCS C MHTEHCUBHOCTBIO CBETA

0) poTonHIYIMPOBAaHHBIE BO3MYILIEHUS [TOKA3aTelIs MPEIOMICHHUS UMEIOT OTPHUIIATEIbHBIN 3HAK U
10 a0COJIIOTHOM BETMYMHE YMEHBLIAIOTCA C HHTCHCUBHOCTBIO CBETA

B) GOTOMHIYIIMPOBAaHHBIE BO3MYILEHUS TIOKa3aTess MPeIOMIICHHS] UMEIOT MOJIOKUTENIbHBIN 3HAK U
YBEJIUYHUBAIOTCS C UHTEHCUBHOCTBIO CBETA

I') MOKa3aTellb MPEeTOMIICHHUS HE 3aBUCUT OT UHTEHCUBHOCTH CBETOBOTO MTy4yKa
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10. JI1MHOM KOTE€pEeHTHOCTH AJIs T€HEPALUK BTOPOM FapMOHHUKHU Ha3bIBAETCSl PACCTOSHUE B3aUMO-
JIEUCTBUSA, IPU KOTOPOM:

a) MOIIHOCTh JAHHOU TapPMOHUKH YBEIIMYUBACTCS OT HYJIS O IEPBOTO MAKCHMAIILHOTO 3HAYCHHSI

0) MOIIIHOCTH IaHHOM FapMOHUKHU YBETUYUBACTCS JTUHEHHO

B) MOIITHOCTH JJAaHHOW TAPMOHUKH YBEITHUMUBACTCS KBaJJPATUIHO

') MOIIIHOCTh JIaHHO} rapMOHUKHU JOCTUTAET NIEPBOr0 MUHUMYMa

11. B cpenax ¢ KakuM THUIIOM HEJIMHEMHOCTU BO3MOXHA F€Hepalusi BTOPOH TapMOHUKH?

a) B JIMHEHHBIX

0) ¢ KBaJIpaTUYHOM HEIIMHEHHOCTHIO

B) C KyOMUECKON HETMHEHHOCTHIO

I') BO BCEX MPO3PAYHbIX aHU30TPOIHBIX Cpeaax

12. IIpu renepaunul BTOpOH ONTUYECKOW TaPMOHUKHU:

a) oMH (POTOH HA YACTOTE HAKAUKH MOPOXKIAET JABa (POTOHA HA YACTOTE BTOPOM TAPMOHUKHU

0) onuH POTOH HA YACTOTE HAKAYKH IMOPOXKAACT OAWH (POTOH HA YaCTOTE BTOPOU FapMOHUKH

B) J1Ba ()OTOHA HA YACTOTE HAKAUYKU MOPOXKIAIOT OJUH (DOTOH HA YACTOTE BTOPOIl rapMOHUKHU

r) 1Ba (pOTOHA HA YACTOTE HAKAYKH IMOPOXKAAIOT JBa (OTOHA HA YaCTOTE BTOPOU TapMOHUKH

13 YmoBoii CHHXpOHU3M NP FeHEpaLuy BTOPO FApMOHUKH MOXKET OBITh pean30BaH:

a) B KyOMUeCKUX KpUCTaiax 0e3 IeHTpa CUMMETPUHI

0) B ONITHUECKU U30TPOMHBIX Cpeaax

B) B TUPOTPOITHBIX KyOHYECKHUX KpUCTAIIIaX

I') B ONITUYECKH OTPHUILIATEIFHBIX OJHOOCHBIX KpUCTAUIaX 0e3 IIEHTpa CUMMETPHH

14) ITpu mapamMeTprUyeCKOl TeHEepaIluy CBETA:

a) 1Ba (pOTOHA ¢ pa3IMYAIOIIMMUCS YaCTOTAMU NOPOXKIAIOT OUH (POTOH ¢ CyMMapHON 4acTOTOM

0) nBa (hoTOHA C PA3TUYAIONTUMHUCS YACTOTAMH ITOPOXKAAIOT OJIMH (POTOH C PA3HOCTHOM YacTOTON

B) OJIMH (DOTOH HAKAYKH MOPOKIAET qBa (POTOHA, CyMMa YacTOT KOTOPHIX PaBHA YaCTOTE HAKAYKU

r) oauH (DOTOH HAKAYKH MOPOXKIAeT 1Ba (POTOHA, pa3HOCTH YACTOT KOTOPHIX PaBHA YACTOTE HAKay-
KU

15. CxopocTh U3MEHEHHUS KOHLIEHTPAIM HOHU3UPOBAHHBIX JOHOPOB 32 cUeT (POTOMOHU3ALUU:

a) MPOIOPIHOHAIbHA CEUCHHIO (POTOMOHM3ALMHU, UHTCHCUBHOCTH CBETa M KOHIICHTpAllUU HEil-
TpaJIbHBIX JOHOPOB

0) 00paTHO MPOMOPLUOHATBHA CEUEHUIO (POTOMOHU3ALUHN, MHTEHCUBHOCTHU CBETA U KOHIICHTPAIUU
HEUTPAIBbHBIX IOHOPOB

B) MIPONOPIMOHANIFHA CEUCHHIO (POTOMOHHM3AIMY U MHTEHCHUBHOCTH CBETa M 00paTHO MPOIOPIHO-
HaJIbHA KOHIIEHTPAIMN HEUTPAJIbHBIX JOHOPOB

r) 0OpaTHO MPOMOPLUUOHATbHA CEUYCHUIO (DOTOMOHHU3AIMM U MHTEHCUBHOCTH CBETa U MPSAMO TMPO-
MOPUHOHANIbHA KOHIEHTPALUU HENTpaIbHBIX JIOHOPOB

16. CkopocTb U3MEHEHHUsI KOHIICHTPAIIM HOHU3UPOBAHHBIX JOHOPOB 32 CUET PEKOMOUHALINU:

a) TMOJIOKUTENIbHA U MPOMOPIMOHATbHA KOHIIEHTPAIMH KaK 3JEKTPOHOB B 30HE MPOBOJUMOCTH,
TaK U JIOBYIIIEYHBIX [IEHTPOB

0) oTpumarenbHa, MPOMOPIIMOHAIBPHA KOHIICHTPAIIMH 3JICKTPOHOB B 30HE MPOBOJUMOCTH B 00paT-
HO MPOTOPIMOHAIBHA KOHIICHTPAINH JIOBYIICYHBIX IIEHTPOB

B) OTpHIIaTelIbHA U MPOMOPLMOHANbHA KOHIIEHTPAIIMHU KaK JIEKTPOHOB B 30HE MTPOBOJAUMOCTH, TaK
U JIOBYIIICUHBIX IICHTPOB

T') MOJOXKUTENbHA, MPONOPIIMOHATbHA KOHIEHTPALIUU JIEKTPOHOB B 30HE MPOBOJUMOCTH U 00paT-
HO MPOTOPIMOHAIBHA KOHIICHTPAINH JIOBYIICYHBIX IIEHTPOB

17. AMmaTya moJisi IpOCTPaHCTBEHHOTO 3apsiaa hoTopedpakTUBHON pemieTK Tpu 1uddy3noH-
HOM MexaHu3Me e€¢ (POpPMUPOBAHHUS JOCTUTACT MAaKCUMyMa:

a) npu 1udPy3nOHHOM TI0JIe, B ABA pa3a MPEBOCXOAIIEM T0JI€ HACBIIIEHUS JTOBYIIEK

0) Tpu 1oJie HAChIILIEHH JIOBYIIEK, B /IBA pa3a npeBocxonsiieM auddy3snoHHoe nomie

B) MpHY HYJIEBOM 3HAUYEHUU MOJIsI HACHIILIEHHUS JIOBYILEK

r) npu A1 y3MOHHOM 10JIe, pABHOM TIOJIIO HACHIIIEHUS JIOBYILIEK

18. Kakoe B3auMozieiicTBHE CBETOBBIX BOJIH Ha TOJIOTPaMME Ha3bIBAIOT MOMYTHBIMU?

a) B3aMMOJICHCTBUE IBYX CBETOBBIX BOJIH Ha Tojorpamme, c(hOpMHUPOBAHHON ITUMH K€ CBETOBBI-
MU BOJIHAMH, MIPHU MPOTUBOIMOIOKHBIX 3HAKaX MPOEKIUU X BOJHOBBIX BEKTOPOB Ha HOPMajb K IJIOCKO-
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CTSIM, OTPaHUYMBAIOIINM PETHCTPUPYIOUIYIO CPEIY;

0) B3aUMOJICIICTBHE JABYX CBETOBBIX BOJIH Ha IOJIOTPAMME, NPHU YIJIe MEXK1Y UX BOJHOBBIMU BEKTO-
pamu B perucTpupyrouieit cpene, pasHom 90°;

B) B3aMMOJICHICTBHE JIByX CBETOBBIX BOJH Ha rojiorpamme, c()OpMHUPOBAHHONW 3TUMH K€ CBETOBBI-
MU BOJIHAMHM, NPH OJMHAKOBBIX 3HAKaX MPOEKIMU UX BOJIHOBBIX BEKTOPOB Ha HOpMallb K IUIOCKOCTSIM,
OrPaHUYMBAIOLINX PETUCTPUPYIOLIYIO CPEAY;

I') TUQpakLus CBETOBOIO My4Ka Ha roJiorpaMMe, CpOpMUPOBAHHOM CBETOM C APYroi AJTUHOMN BOJI-
HBI.

19. Kakoii a¢pdexT camomudpakuuu HabmoaaeTcs B poTopedpakTUBHOM cpelie ¢ YHCTO HENIOKANb-
HBIM OTKJIUKOM?

a) nmepekavka (a3bl COBMECTHO C IMEPEKAYKOH MOIIHOCTH (MHTEHCUBHOCTH)

0) mepekauka (assl

B) nepekadka (aszbl OT MyyKa HAKAaYKH K CUTHAIBHOMY ITY4KY

T') MepeKayka MOIIHOCTH (MHTEHCUBHOCTH )

20. Kakwue cBoiicTBa poTopepakTUBHBIX KPUCTAIUIOB HCIIOJIB3YETCS B aIalTUBHBIX Tojorpaduye-
CKHUX HHTEephepomeTpax?

a) IMHAMHYECKUH XapakTep (oTopeppakTUBHBIX TOJOIPAaMM B COUETAHHWU C KOHEYHOM MHEPIHU-
OHHOCTBIO ITpolLecca UX (POPMUPOBAHHUS

0) nuHamMuuYecKuil Xxapakrep (GoTopedpaKTUBHBIX TOJIOTPAMM UCKIIOUUTEIHHO

B) KOHEYHAass MHEPIIMOHHOCTH Mporiecca GopmupoBanus GoTopedpakTUBHBIX TOJIOTPAMM HCKITIO-
YUTEIBHO

I') BO3MOKHOCTb OJHOBPEMEHHOTO ()OPMHUPOBAHUS (PA30BBIX M aMIUIUTYAHBIX TOJIOTPAMM

14.1.2. Jxk3aMeHallMOHHbIE BONPOCHI

AnanTuBHbBIE roj0rpapuuecKue KOppensiTopbl

JIuneliHas v HenMHENHAs MOJISIPU3ALUS CPENIbI

Judpaxkius ceera Ha 00BEMHBIX (a30BbIX TOJIOrpaMMax.

YpaBHEHUSI CBSI3aHHBIX BOJH

['enepans BTOpO FrapMOHUKHU B YCJIOBUSAX UCTOLIEHUS BOJIHBI HAKAUKH

30HHBIE MOJIENH NIepepacipeesieHus 3apsaaa B poropedpakTUBHBIX KpUCTAILIAX.

®opmupoBanue GoTopedpaKTUBHBIX TUHAMUYECKUX TOJIOTPaMM

Camonugpakuusi CBETOBBIX BOJIH Ha JUHAMHUYECKHX rojorpamMmmax B (pOTopeppaKTUBHBIX KpH-
cTajiax

AnantuBHasi UHTEPPEPOMETPUS C HCIOIB30BAaHUEM IUHAMHUYECKHX (OTOpe(PpaKTUBHBIX TOJIO-
rpaMMm

I'enepanms BTopoit rapMOHHUKU. Da30BBI CHHXPOHU3M IIPU I'€HEpaluy BTOPOU FrapMOHHUKHU

['eHepanys rapMOHUK Ha NIEPUOJNYECKUX TOMEHHBIX CTPYKTYpaxX B ONTHYECKHUX BOJHOBOAAX

Juddy3ronHbIi U (HoTOranbBaHUYECKUN MEXaHU3MBI 3anucu (OTOpePPaKTUBHBIX FOJIOIPaMM

KBa3uCMHXpPOHHOE B3aUMOJECICTBUE B IEPUOJUUECKUX HEJIMHENHBIX CTPYKTYypax.

Mopnenv 30HHOTO epeHoca

Henunelinas nossipusanus cpeipl Ipd MTHOBEHHOM OTKJIMKE

OcHoBHbIE YQPEeKThI JUHAMHUYECKOH ronorpadun

[TapameTpuuecKkoe yCUIEHHE U TeHepaLus

CBeToBbIE BOJIHBI B aHU30TPOIHBIX Cpeaax

Crioco6b1 00palleHHs BOJIHOBOTO (PpOHTA M peaiu3alyi ONTHYECKOH OMCTaOUIBHOCTH U UX MPH-
MEHEHUS

DNeKTpOMarHuTHas TEOPHsl HEIMHEHHBIX AP PEKTOB BTOPOTO MOPSIIKA

14.1.3. Tembl 0IPOCOB HA 3aHATHAX

CBeToBbIE BOJIHBI B aHU30TPOIHBIX U U30TPOIHBIX Cpeiax.

JIuneliHas ¥ HeIMHENHAs NOJIAPU3ALUA CPELIbI

MexaHnu3Mbl MOAYJISILIMA ONTHYECKUX CBOMCTB (POTOPEPPAKTUBHBIX KPUCTAIIIOB JUHAMUYECKUMU
rojorpaMMamu.

@Da30BbIil CHHXPOHU3M NP F€HEpaLUU BTOPOM FApMOHUKHU B OZIHOOCHBIX U JABYOCHBIX KPUCTAJLIAX

30HHBIC MOJICIH [IepepacipeiesieHus 3apsaaa B poTopedpakTHBHBIX KPUCTATUIAX

AnantuBHast ”HTEp(hEpOMETPHsI

CornacoBaHa Ha noprane Ne 40093 14



14.1.4. Bonpocsl /151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CeMHUHApaM

CBeTOBBIE BOJIHBI B aHU30TPOIHBIX cpeAax. JInHeiHas v HeTMHEeHas NOoJsIpr3aus Cpeibl

CBeToBBIE BOJIHBI B aHU30TPOIHBIX cpefax. JInHeliHas U HenMHEHas NOoJsIpU3anys Cpeibl

MexaHnu3Mbl MOAYJISLMHA ONTHYECKUX CBOMCTB (POTOPEPPAKTUBHBIX KPUCTAIIIOB JUHAMUYECKUMU
rosiorpaMmMami. udpaxims ceera Ha 00bEMHBIX (Pa30BBIX ToJOrpaMMax. YpaBHEHUS CBSI3aHHBIX BOJH

@Da30BbIil CHHXPOHU3M IIPU IFEHEpAalUU BTOPOH I'apMOHHMKH B OJHOOCHBIX U JBYOCHBIX KpHCTal-
nax. I'eHepaliyst BTOpoil TapMOHUKH B YCJIOBUSX UCTOLEHUS BOJHBI HAKAUKH

30HHBIE MOJIENH IIepepacipeneseHus 3apsaa B (oropedpakTuBHbIX Kpuctauiax. @opmupoBanue
(doTopepakTUBHBIX TUHAMUYECKUX TOJIOTPaMM

Camogudpakius CBETOBBIX BOJH Ha AMHAMUYECKHUX Tojorpammax B (hOTOpe(dpaKTUBHBIX KpH-
cTajax

AnantuBHas MHTEpHEPOMETPUS C HCIOIb30BAaHHEM JAMHAMHUYECKUX (POTOPE(PAKTUBHBIX TOJIO-
rpamMm

14.1.5. Tembl 1a00paTOpHBIX padoT

Omnpenenenre 3pGeKTUBHOTO KO3PPUIIMEHTA IBYXITYYKOBOIO YCUIICHUS

@Da30BbIii CHHXPOHU3M IIPH T€HEepalMd BTOPOW FapMOHUKHU JIA3€PHOTO U3IYyYEHHS B OJHOOCHBIX
KpHCTaJIax

HccnenoBaHue AMHAMUKHU JIBYXIIYYKOBOTO B3aWMOJCHCTBUS HA JUHAMUYECKHX OTpaKaTelIbHbIX
roJiorpaMMax B KpUCTAJUIaX CHJUICHUTOB

HccnenoBanue aMIUTUTYTHON XapaKTEPUCTUKU aJallTUBHOTO ToJ0rpaduueckoro nHTeppepomerpa
B IIMPOKOM IMHAMHYECKOM JTHAITa30He

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIAM /JIsl JINL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310pOBbS1 1 HHBAJIH/I0B
Jnst nui ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI 1 MHBAJIMJIOB MPEAYCMOTPEHBI JOMOIHU -
TCIIBHBIC OIICHOYHELIC MaTepI/IaJ'IBI, HepequL KOTOpBIX YKaSaH B Ta6J'II/III€ 14
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU
SJIOpOBLSI 1 MHBAJINI0B

Kareropun Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJIS M OLIEHKH
00y4JaroLXCs MaTepuaioB pe3ynbTaToB 00y4eHuUs

TecThl, MMCEMEHHBIE CAMOCTOSTEIbHbIE
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHbIE Pa0OThI

C napymeHusMu
cryxa

[Ipenmy1iieCTBEHHO MUCbMEHHAS
MpOBEpKa

C mapymenusamu | CobeceoBaHue 1Mo BOpocam K 3aueTy, | [IperumyiiecTBeHHO yCTHas TPOBEpKa

3peHus OTIPOC MO TePMUHAM (MHOUBUYaTIBHO)
C napymeHusMu Pemenue qucTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIe | [IpenMylecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEJIBHOTO CaMOCTOSITENIbHBIE Pa0OTHI, BOPOCHI K METOJaMH
amrmapata 3a4ery
C orpanunuenusiMu 1o | TecThl, TUCbMEHHBIE CAMOCTOSITENILHBIC [IpenmymiecTBEHHO POBEpKa
00IIeMEeTUITTHCKIM paboThI, BOTIPOCHI K 3a4eTy, METOJAMM UCXOJS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0O0ThI, YCTHBIE OTBETHI | OOY4alOIIErocsi Ha MOMEHT NMPOBEPKU

14.3. MeTtoauueckne peKoMeHIAMH M0 OIeHOYHBIM MaTepHAJIaM IJIsl JIUIl ¢ OTPAHUYeHHbIMHU
BO3MOKHOCTSIMH 3{0POBbSI H HHBAJIH/IOB
I[J'ISI JiiL ¢ OrpaHU4YCHHBIMHU BO3MOXHOCTAMHU 3J0POBbA WU HHBAJIWAOB IMPEAYCMATPUBACTCA HO-
cTymnHas Gopma npeaoCcTaBICHUs 33 JaHNil OIIEHOYHBIX CPE/CTB, & HMEHHO:
- B IIe4aTHOU (hopme;
- B TIEYaTHOM (hOpMe C yBETHMUYCHHBIM MIPUPTOM;
— B (hopMeE IIIEKTPOHHOTO IOKYMEHTA;
- METO/IOM YTEHHUS aCCHCTEHTOM 3a/IaHUs BCIYX;
- NpeI0CTaBICHUE 3aaHusl C UCIIOJIb30BAaHUEM CYPIOTIEPEBO/IA.
Jlumam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBbsSI M MHBAIHMIAM YBEJIHMUUBACTCS BpEMs Ha
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MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 Takux 00ydaromuxcs mpeaIycMaTpiuBaeTcs: JOCTYII -
Has (hopMa MpeIoCTaBICHHUS OTBETOB Ha 3aaHMs, 2 IMEHHO:

- MUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIYT aCCHCTEHTA;

— Npe/ICTaBICHNE OTBETOB YCTHO.

[Iponienypa oreHMBaHuUST pe3yabTATOB OOYUEHUS JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSMH 370PO-
BbSl 1 MHBAIHIOB 10 TUCLUILTMHE TPeIyCMaTpUBaeT IpenocTaBieHne HHGopMaun B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSAM HX 30POBBS M BOCTIPUSATHS HH(POPMALINH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHus:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMICHHBIM MIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHI aTeJILHOTO anmapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOu (opme.

[Tpy HEOOXOMUMOCTH /TS JIUI] C OTPAaHUYEHHBIMHU BO3MOXXHOCTSIMU 3/I0POBbS U MHBAJIUI0B TPOILIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yICHHUST MOXKET IPOBOIUTHCS B HECKOIBKO ATAIOB.
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