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OK3aMeH 4
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. dopmupoBanue y CTyA€HTOB NpPEACTaBICHUN O (yHAaMEHTAIbHBIX OCHOBAX ONTHUYECKOH
(1)I/I3I/IKI/I C YUCTOM COBPCMCHHBIX TeHI[eHLII/Iﬁ pa3BUTHUA TCXHHUKHU U TEXHOJIOTHII B CBOcH
npoeCCUOHATBHON J1eATEIbHOCTH.

1.2. 3agauy AUCHUILIUHBI

1. M3y4yeHUe u OCBOCHHE CTYJCHTAMH COBPEMEHHBIX MTOAXOJ0B U METOJOB, UCIIOIb3yEMBIX IJIS
aHaJM3a M OTMCAHMS ONTHYCCKUX SIBICHUH.

2. u3ydeHue MeToJ0B 00pabOTKH U MPEICTABICHUS TaHHBIX AKCIIEPUMEHTAIBHBIX UCCIIETOBAHHIA.

3. u3y4eHHe OCHOBHBIX MaTEMAaTHYECKHUX MOJeNedl MpomeccoB U O00OBEKTOB (OTOHUKHU H
ONTOUH(OPMATUKH.

2. MecTo aucuunannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayan).

Yacte Otoka gucrmiing: O0g3aTeIbHas 4acTh.

Monynb quctumiinH: Moayns HampaBieHUs ToAroToBku (special hard skills - SHS).

Nunexc qucuumiuael: 51.0.03.05.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnanupyemble pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocob6en
PUMEHSTH
€CTECTBEHHOHAYYHBIC U
OOLIEMH)KEHEPHbIE
3HAHUS, METOJIBI
MaTEeMaTHIECKOTO
aHamu3a u
MO/JICIIUPOBAHUS B
WHXEHEPHOU
NeSITeTbHOCTH,
CBSI3aHHOM C
(OTOHHBIMU
TEXHOJIOTHUSIMH
00paboTKu
uHpOpManuy,
MPOCKTHPOBAHUEM,
KOHCTPYHUPOBAaHHEM U
TEXHOJIOTHUSIMH
POM3BOJICTBA
3JIEMEHTOB, IPUOOPOB U
cucteM (OTOHUKH U
ONTOMH(POPMATUKU

OIIK-1.1. 3HaeT OCHOBBI
MaTEeMaTHKH, PU3UKH,
BBIYHCIIUTEIBHON TEXHUKH U
IPOrPaMMUPOBAHHS

3HaeT OCHOBBI €CTECTBEHHBIX HAYK U
IIPOrpaMMHUPOBAHUS

OIIK-1.2. Ymeer
TUTAHUPOBATh U
dbopmyupoBaTh 3a1a41
UCCIIEIOBaHMS, PeliaTh
CTaHJAPTHBIC
npodeCCuOHAIbHBIC 3a/1aUH C
pUMEHEHUEM
€CTeCTBEHHOHAYYHBIX U
00IIIeNH)KEHEePHBIX 3HAHUH,
METOI0B MaTeMaTHIECKOTO
aHaJIM3a ¥ MOJICITMPOBAHUS

YMeeT pemaTth CTaH1apTHBIE
npodeccuoHanbHbIE 3a/1a4K ¢ TPUMEHEHUEM
€CTeCTBEHHOHAYYHBIX 3HAHUI, METO/I0B
MaTeMaTHYeCKOro aHaJIN3a U MOJIETTUPOBAHUS

OIIK-1.3. Bimageet HaBBIKAMU
TEOPETHUYECKOTO U
AKCIIEPUMEHTAIHHOTO
HCCIIeIOBAHUS 00BEKTOB
npodeccuoHaNBHOM
JIeSITCIIbHOCTH,
MaTeMaTH4YECKOTO
MOJICTTUPOBAHUS PA3IUIHBIX
MIPOLIECCOB

Brnageet HaBbIKaMU TEOPETUUYECKOTO U
AKCIIEPUMEHTAIBLHOTO UCCIIEN0BAHUS
npuOOpOB U cUCTEM (POTOHUKHU U
ONTOMH(OPMATHKHU

OIIK-3. Cnocob6en
IPOBOJIUTH
HKCIIEpUMEHTAIbHBIC
UCCIICIOBAHUS U
U3MEpEHus,
00pabaThIBaTh U
IPECTABIIATh
MOJTyYCHHBIE JJTAHHBIE C
Y4ETOM crieuu(pUuKu
M3MEPEHUI B CUCTEMAX U
yCTpOiCTBaxX (POTOHUKH
¥ ONTOMH(POPMATUKU

OIIK-3.1. 3HaeT OCHOBHEIE
MIPUHIIHAIIBI TIPOBEICHUS
IKCIIEPUMEHTATBHBIX
HCCIICIOBAHUM U
HCIIOJIb30BAaHMS OCHOBHBIX
npruemMoB 00paboTKH U
MIPEJICTABJICHHS ITOJTYICHHBIX
JIAHHBIX B 00J1aCTH
npohecCHOHATLHOM
JIEITEIbHOCTH

3HaeT OCHOBHBIC MPUHITUIIBI TTPOBEICHUS
AKCIIEPUMEHTAIBHBIX HCCIICIOBAHUN 1
WCIIOJIb30BaHMUsI OCHOBHBIX IIPHUEMOB
00pabOTKHM U MIPEICTABICHHS TIOTYYSHHBIX
JTAHHBIX

OIIK-3.2. YmeeT BoIOUpaTh
3¢ (PEKTUBHYIO METOIUKY
AKCIIEPUMEHTAIbHBIX
HUCCIIETOBAaHUN

YmMmeet BeIOUPATH 3PPEKTUBHYIO METOIUKY
IKCTIEPUMEHTABHBIX HCCIICIOBAaHUN B
obnacty (HOTOHUKU U ONTOUH(POPMATUKH

OIIK-3.3. Brageet HaBbIKaMH1
MIPOBEICHUS
AKCIIEPUMEHTATIBHBIX
UCCIIeIOBaHM, 00pabOTKU 1
MPEJICTaBICHUS MTOJTYYSHHBIX
JIAHHBIX

Bnaneet HaBbIkamMM ITPOBEACHUS
HKCIEPUMEHTANIBHBIX HCCIIEIOBAaHUN B
00acTé GOTOHUKU M ONTOMH(POPMATUKH,
00pabOTKU U MPEICTaBIECHUS MOTYYEHHBIX
JTAHHBIX

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aroiuxcsi ¢ npemnojaaBarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO61mas TpyA0eMKOCTh AUCHUIUIHHBI cocTaBisaeT 10 3aueTHbIx enunull, 360 akageMUIeCKIX 4acoB.
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Pacnpenenenue Tpya0eMKOCTH TUCIHUIUIMHEI 110 BHIaM YU4€OHOU JEATEIHPHOCTH MPEJACTABICHO B
tabimue 4.1.
Tabmmma 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI TTO BUAAM YUY€OHOM eI TeTbHOCTH

Bcero Cemectpsl

Bunpl yueOHOI nesiTenbHOCTH
4acoB |3 cemecTp |4 cemecTp

KonTakTHas aynuTopHasi padora 00y4aromuxcs ¢ 194 80 114
npenojgaBarteyeM, Bcero

JIeKIIMOHHBIE 3aHATHS 72 36 36
[IpakTHyeckue 3aHATUA 54 28 26
JlaGopaTopHbIe 3aHATHS 32 16 16
KypcoBas padota 36 36
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 130 64 66
BHeayIMTOPHAasi padoTa 00y4alIIMXxcs ¢ mpenojaaBaresjieM, BCero
IToaroroBka K 3a4eTy ¢ OLEHKON 18 18
[TonroroBKa K TECTUPOBAHUIO 46 20 26
[ToaroroBka k mabopaTopHO padboTe, HATMCAHUE OTYETa 28 16 12
[ToaroroBka Kk KOHTPOJIBHOM paboTe 10 10
Hanucanue otuera no KypcoBoii pabore 28 28
IToaroroBka u capaya JK3aMeHa 36 36
O0mas TpyA0eMKOCTh (B 4Yacax) 360 144 216
Oo6mas TpyaoemMkocTh (B 3.e.) 10 4 6

5. CTpykTypa u cojep:kaHue TUCHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa IHCIUILUTMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM y4eOHOW JNesATeIbHOCTH NPUBEACHA B
tabymue 5.1.
Ta6mmma 5.1 — Paznens! (TeMbl) TUCIUILIAHBI M BUABI YI€OHON ACATEIHHOCTH

HasBanus paznenos (Tem) Jlex. [Ipak. | JIa6. | Kypc. Cam. Beero dopMupyemsbie
TUCIIAILINHBI 3am., 3aH., 4 | pabd. | pad. pab., | uacos (0es KOMIIETEHIINHT
q q HK3aMeHa)
3 cemecTp
1 DnexTpoMarHuTHbBIE 8 4 4 - 13 29 OIIK-1, OIIK-3
KoJ1e0aHuUsl U BOJHBI
2 dotomeTpus 4 - - - 8 12 OIlIK-1, OIIK-3
3 OTpakeHue U NpeaoMiIeHHe 4 6 4 - 10 24 OIIK-1, OIIK-3
TUIOCKUX JIEKTPOMArHUTHBIX
BOJIH Ha TIOCKOM rpaHulie
pasznena
4 Nnrepdepenuus ceera 8 6 4 - 9 27 OIIK-1, OIIK-3
5 Mudpakus ceeTta 4 6 - - 10 20 OIIK-1, OIIK-3
6 OnTrKa aHU30TPOIHBIX CPE] 8 6 4 - 14 32 OIIK-1, OIIK-3
Uroro 3a cemectp| 36 28 16 0 64 144
4 cemecTp
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7 OcHoBBI TONIOTpadun 6 - 4 36 12 58 OIlIK-1, OIIK-3
8 ucnepcus ceta 6 - - 8 14 OIIK-1, OIIK-3
9 Onrtuka HEOAHOPOJHBIX cpen | 6 14 - 8 28 OIIK-1, OIIK-3
10 Paccesnue cBeta 4 - - 6 10 OIIK-1, OIIK-3
11 Henunelinas onTHKa 6 12 8 12 38 OIIK-1, OIIK-3
12 CunoBas onTHKa 4 - - 8 12 OIIK-1, OIIK-3
13 OCHOBEI KBAHTOBOM ONTUKY | 4 - 4 12 20 OIIK-1, OIIK-3

Uroro 3a cemectp| 36 26 16 36 66 180

Uroro| 72 54 32 36 130 324

5.2. Conep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3esioB (TeM) TUCIUTLINHBI (B T.Y. M0 JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuma 5.2 — Coneprkanue pas3ienoB (TeM) TUCHUILIMHEI (B T.4. IO JICKIUSIM)

HasBanwus paznenos
(TeM) TUCIUTITAHBI

Copepxanue pa3aenoB (TeM) AUCIUILIHHBI (B
T.4. T10 JICKIIHSIM )

TpynoemkocTsb
(JIeKIIMOHHBIE
3aHATHUA), U

dopmMmupyemsbie
KOMIIETEHILIUH

3 cemecTp

1 DnekTpoMarHuTHbIE
KOJICOAHHMS U BOJIHBI

[Ixana >7eKTPOMArHUTHBIX KOJICOaHMIA.
OcHoBbI TeOpuu Konebanuii. JIunernpie
Kos1e0aHusl B CUCTEMAaX C OJJHOU CTEIEHbIO
cB00O b1, M300paxkenue

KoJieOaTeIbHBIX TIPOIIECCOB B (pa3oBOM
npoctpancTBe. OnucaHue 3J1eKTPOMarHUTHOTO
U3ITyYEHUs ONITUYECKOTO Uana3oHa.
VYpaBuenust Makcsesa B auddepeHuaibHOM
dbopMme, MmaTepuanbHbIe YpPaBHEHUS U
rpaHuyHble yciaoBus. CBeieHrne K BOJTHOBOMY
ypaBHeHHUIO. [1710CK1e 371eKTpOMarHuTHbIE
BOJIHBI, TAPMOHUYECKHE IJIOCKHE BOJIHBI U UX
cBoiicTBa. [lonsipusanus miockux
AJIEKTPOMAarHUTHBIX BOJIH. 3aKOH COXpaHEHUs
SHEPTUM [ JIEKTPOMArHUTHOTO TOJI,
BekTop IloiinTunra. Cheprudeckrue BOTHBI.

OIIK-1, OIIK-3

Hroro

2 ®otomeTpus

DHepreTU4ecKas U CBETOBasi CHCTEMBbI
(hOTOMETPUUYECKUX BEIIMYUH U SIUHHIIBI UX
n3mepenus. CBs3b POTOMETPUICCKUX
BCJIMYUH C

BekTopoM [loliHTrHra. [IpruHIUIIBL
noctpoeHus poromerpos. Mzmepenue
OCHOBHBIX ()OTOMETPUUYECKUX BEITNIHH

OIIK-1, OIIK-3

Htoro

3 OtpaxkeHue u
MIPEJIOMIIEHUE
IJIOCKHX
AIEKTPOMArHUTHBIX
BOJIH Ha INIOCKOM
IpaHulIe pa3zena

OtpaxkeHue U MpeIOMIIEHUE CBETA HAa TPAHULIE
paszzesna npo3padyHbIX JUdIIeKTpuKoB. [loaHoe
BHYTpeHHee oTpaxeHue. [Ipenomnenue u
OTpa’KE€HHE Ha MOBEPXHOCTH MeTaJlIa.
HeonHopoassle MII0CKHE BOJIHEI,
MIOBEPXHOCTHBIE HJIEKTPOMArHUTHbIE BOJIHBI.

OIIK-1, OIIK-3

HUroro
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4 Nnrepdepenuus
CBETa

WuTepdepeHiyst MOHOXpOMAaTHIECKOTO
u3nydeHus. JIByxirydeBas natepdepeHus.
Bpemennas u npocTpaHCTBEHHAs
KOTCPCHTHOCTH OIITUYCCKOI'O U3JTyYCHH.
WuTepdepeHiys 4aCTUIHO-KOTEPEHTHOTO
u3nyyeHus. Merozabl HaOIOAEHUS
UHTEPPEPEHIIMOHHBIX KapTHH. J[ByXiTydeBble
unreppepomerpsl XKamena, Maxa-Ilenzaepa,
PoxaecTtBenckoro, MaiikenbscoHna, @u3o.
MHoroyueBast UHTEpEpEHIIHsL.
Wutepdepomerp Padpu-Ilepo.

OIIK-1, OIIK-3

Htoro

5 Mudpaxmus ceera

IToneBoii U CIEKTPAJILHBIA METOABI OIIUCAHUS.
[TpubnnxeHrne reoMeTpuyecKon ONTHKH.
[Tpunuun INoiirenca-@penens. 3angaya o
auQpakuy Ha TIIOCKOM 3KpaHe. [ paHnyHbIe
ycnosus Kupxroga. Judpakuus Openens u
@paynrodepa. Judpakuus 1a3epHbIX IyYKOB.
JudpakmoHHbIE PEIIETKU U CIIEKTPaIbHbIE
npuOOpHI HA UX OCHOBE.

OIIK-1, OIIK-3

HUroro

6 OnTuka
AQHU30TPOIHBIX CPEJl

JMpaeKTpUYeCKUil TEH30P aHU30TPOITHOM
cpensl. PactipocTpaneHne v CBOMCTBA TIIOCKUX
BOJIH B aHU30TPOMHBIX cpefax. Pa3oBas u
rpynnoBas ckopocth. Knaccuduxamms
aHU30TPOMHBIX cpell. PacnpocTpanenue cBeTa
B OJIHOOCHBIX U JIBYOCHBIX KpHUCTaJJIaX.
OnTtryeckast akTUBHOCTh. VIcKyccTBeHHas
aauzoTtpornws: 3¢ dexTs! [Tokkensca u
®dapajes, KBaJpaTUYHbBIN AIEKTPOONTUYECKUI
addext u hotoymnpyrocts. [lonspusanmonnsie
YCTpOMCTBA.

OIIK-1, OIIK-3

Hroro

Uroro 3a cemectp

36

4 cemecTp

7 OCHOBBI
rojorpapuun

®dusnueckue NPUHLHUIBI TOI0Trpapuu:
rojorpaMMa TOU€4HOI'0 UCTOYHHKA,
ypaBHEHHE TOJIOTPAMMBI, THIIBI U CBOMCTBA
rosorpamm. TexHHKa rojaorpauyeckoro
sKcnepuMenTa. J[lunamudeckas rojorpagusi.
I'onorpaduueckas uarepdepomeTpusi:
IIPUHLINII, METO/bI, ONITUYECKUE CXEMBI
ycTaHOBOK. Crekin-uHTephepoMeTpHsl.

OIIK-1, OIIK-3

HUroro
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8 lucniepcus cBeta

Krnaccuueckas Teopus qucnepcuu: ypaBHEHUE
JUCIIEPCUU U €r0 pellieHne, HOpMallbHas U
aHoMasbHas nucnepcus. [IpocrpancTBenHas
nucnepcusi. PacpoctpaneHne BOJIHOBBIX
MaKeToB, (a30Bas U TPyIIIOBasi CKOPOCTH,
JUCIIEPCUOHHOE PACIUIbIBAHUE CBETOBBIX
HMITYJIbCOB.

OIIK-1, OIIK-3

Htoro

9 OnTuka
HEOJIHOPOJHBIX CPeNl

Onruueckue BOJIHOBOABI. MoObI IJIaHApHBIX
BOJIHOBOJIOB. BOIOKOHHBIE CBETOBOJBI U X
MOJBEI. aﬂeKTpOMaFHI/ITHBIG BOJIHBI B
NEPpUOANYCCKUX CTPYKTYpax. bioxoBckue
BOJIHBI U 30HHAA CTPYKTYpa. BpBFFOBCKOe
OTpaXXCHUC.

OIIK-1, OIIK-3

HUroro

10 Paccesue cBeTa

[TonsapuzyemMocTh MOJIEKYJI U paccesHue
Panes. Paccessnue Mu. MonekyisipHoe
paccesiHue ceeta. KomOuHannonHoe
paccesinue ceta. Paccessnue Mangensimrama-
bpuutrosna. [IpoxoxkaeHue cBera uepes
CIIy4ailHO-HEOTHOPOJAHYIO CpENy.

OIIK-1, OIIK-3

Hroro

11 Henuuennas
OIITHKA

HenuHenHbIi OTKIMK Cpebl,
camoBo3zercTBre cBeTa. CaMOpOKYCHpPOBKA H
MIPOCTPAHCTBEHHBIE CONUTOHBI. Hennuelnbie
SIBJICHHS] BTOPOTO TTOPSIIKA:

00111as METOIOIOT S, HEIMHEHHAS
NoJIsIpU3anus, yCJIoBust (pa3oBoro
CUHXpOHU3Ma. ['eHepanus rapMOHUK, BOJIH
CyMMapHBIX ¥ Pa3HOCTHBIX YaCTOT;
napaMeTpuiecKasi reHepalus.
UeThIpexBOJIHOBBIE CMEIICHUS U 0OpaIieHue
BOJIHOBOTO (poHTa. BrIHYyKIEeHHOE
KOMOMHAIIMOHHOE PACCESIHUE, BEIHYKJICHHOE
paccesHue ManenpitTama-bpuinttosHa

OIIK-1, OIIK-3

Htoro

12 CuoBast onTuka

CepxcuiibHbIE CBETOBBIE 1TOJIA. ONTHYECKUM
npo6oii B razax u TBepAbIX Tenax. JlazepHo-
MHIYLIMPOBAaHHAs IJ1a3Ma.

OIIK-1, OIIK-3

HUroro

13 OcHOBEI
KBAaHTOBOU ONTHKU

[Tocrosnnas [1nanka. [Toctynatel bopa.
KopmyckynsipHO-BOJIHOBOM Tyau3Mm.
dusnyeckas MHTEpIpeTalus BOIH Ae bpois.
CooTHoLIEHHE HEOTIPEICIIEHHOCTEH.
DHepreTudeckue ypoBHH. KBaHTOBBIE
nepexoel. Dotodrdpdext. [Tpuniumn
KBaHTOBOTO

OIIK-1, OIIK-3

Hroro

Hroro 3a cemectp

36

Htoro

72
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HaunMmeHnoBaHue npakTHYECKUX 3aHATUN (CEeMHHAPOB) MPUBEACHO B Tabmuie 5.3.

5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

Tabnuma 5.3. — HauMeHnoBaHue NpakTUYECKUX 3aHATUN (CEMHHAPOB)

HasBanus pasznenos (Tem) HaunmeHnoBanue npakTUYECKUX dopmupyembie
JUCITUTUTUHBI 3aHATUH (CEeMUHAPOB) Tpynoemkocte, 4 KOMITETCHITHI
3 cemecTp
1 DnexTpoMarHuTHbBIE DNEeKTPOMAarHUTHEIE KOJICOAHUS 4 OIIK-1, OIIK-3
KOJIeOaHUS ¥ BOJTHBI 1 BOJIHBI
Hroro 4
3 Otpaxkenue u npenomienne |OTpakeHUE U MPEIOMIICHHE 6 OIIK-1, OIIK-3
TUIOCKUX 3JIEKTPOMArHUTHBIX |IJIOCKUX 3JEKTPOMArHUTHBIX
BOJIH Ha IUIOCKOM IPaHULIE BOJIH Ha IUIOCKOH IpaHMIIe
paznena pa3znena
Htoro 6
4 NnTepdepenius cera Hurepdepennus cBeta 6 OIIK-1, OIIK-3
Htoro 6
5 HNudpakmus cBeta Hudpakmus cBeta 6 OIIK-1, OIIK-3
Hroro 6
6 OnTuka aHU30TPONHBIX cpeA | ONTHKa aHU30TPOIHBIX CPEX 6 OIIK-1, OIIK-3
Htoro 6
Uroro 3a cemectp 28
4 cemecTp
9 OnTuka HEOTHOPOAHBIX OnTHKa HEOJHOPOHBIX CPEN 14 OIIK-1, OIIK-3
cpen Hroro 14
11 Henunelinas ontuka Henuneiinas onruka 12 OIIK-1, OIIK-3
Hroro 12
Hroro 3a cemectp 26
Hroro 54
5.4. JlabopaTopHbIe 3aHATHSA
HaunmenoBanue nabopaTopHbIX paboT rpuBeeHo B Tadnure 5.4.
Tabnuia 5.4 — HaumeHoBaHue 1a00paTOpHBIX padboT
HaSBazﬁiL?;;i;ﬁf (rew) HaumenoBanue nabopatopHbix paboT prz:oei/mocna, igﬁﬁ:fggr;f
3 cemecTp
1 DnekTpoMarHuTHbIE HccnenoBanue pa3oBbIX MOPTPETOB 4 OIIK-1, OIIK-3
Kosie0aHus ¥ BOJIHBI FapMOHHYECKUX U 3aTyXaroINX
Kosie0aHui
Hroro 4
3 OtpaxeHue u OTpakeHre CBETOBBIX MTyYKOB OT 4 OIIK-1, OIIK-3
MIPEIOMIIEHUE TUIOCKUX IJIOCKOM TPaHMIIbI pa3ziena «BO3IYX —
AIIEKTPOMAarHUTHBIX BOJIH | AMAJIEKTPUUYECKAs CPEay
Ha IUIOCKOM rpaHulLe
pasziena rhat Uroro 4
4 Vnrepdepenuus ceeta |M3yueHne OCHOBHBIX SIBICHUI 4 OIIK-1, OIIK-3
UHTEp(EPEHIINH CBETA C TIOMOIIbIO
untepdepomerpa MaiikenbcoHa
Hroro 4
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6 OnTHhKa aHU30TPOIHBIX | DJIEKTPOONITUYECKAS MOTYJISIITUS 4 OIIK-1, OIIK-3

cpen OTNITUYECKOTO M3ITyUCHHS
Hroro 4
Hroro 3a cemectp 16
4 cemecTp
7 OcHOBBI TOJIOTpadun Uccnenoanue a¢dexra dazoBoit 4 OIIK-1, OIIK-3

JEMOJIYJISALINH B aJalITUBHOM
rojiorpadguueckoM uHTEphEepomMeTpe

Hroro 4
11 Henunelinas ontuka | M3yueHue 31€KTpOONTHYECKOTO 4 OIIK-1, OIIK-3
a¢dekra B uatepdepomerpe XKamena
HccnenoBanue 371eKTpOONTUYECKOTO 4 OIIK-1, OIIK-3

a¢ddexTa B HeTUHEHHBIX ONTHYECKUX
KpUcTaIax Ha 0a3ze nHTephepomMeTpa
Maxa-Ilenaepa

Uroro 8
13 OcHOBBI KBaHTOBOM HccenenoBanue XapakTepUCTHK 4 OIIK-1, OIIK-3
ONTHUKHU UHXEKIIMOHHOT O
MOJIyIPOBOJIHUKOBOT O Jia3epa
Hroro 4
Hroro 3a cemectp 16
Utoro 32

5.5. KypcoBasi padora

ConepxaHue, TPYIOEMKOCTh KOHTAKTHON ayIUTOPHON paboThl U (hOpMUPyEMBbIE KOMIIETCHITUN B
paMKax BBIIIOJIHEHUSI KypCcOBOI pabOThI MpecTaBieHbl B Tabauie 5.5.
Ta6muia 5.5 — ConeprkaHne KOHTAKTHOW ayJTMTOPHON pabOTHI U €€ TPYI0EMKOCTh

. . dopMupyembie
CopneprxaHne KOHTaKTHOM ay TMTOPHOI paboThI TpyaoeMKkocTs, 4
KOMIIETEHIIUHN
4 cemecTp
Brigaua mHAMBHTyalbHBIX 3aJaHU, 00CYKIEHHE ITAlOB 4 OIIK-1, OIIK-3
BBITIOJTHEHHSI KypCOBOW pabOThI, 3HAKOMCTBO C
HKCIIEPUMEHTAIbHON YCTAHOBKOM MIIM METOUKOM pacuera
OO0cyxIeHne COCTaBIEHHOTO 0030pa JINTEPATYPHI M OMTUCAHUS 10 OIIK-1, OIIK-3
AKCIIEPUMEHTAJIbHONW YCTAHOBKH U METOJIMKH IKCIIEPUMEHTA,
WJIM METOJIMKH IIPOBEJICHUS pacyeTa
[IpoBenenune skcnepuMEeHTa WM HHXEHEPHOTO pacuera u 14 OIIK-1, OIIK-3
o0cy>kJIeHUE MOTYYEHHBIX PE3yJIbTaTOB
Cnaua oT4eT Ha MPOBEPKY M MyOIMYHAasK 3alUTa MO 8 OIIK-1, OIIK-3
MOATOTOBJIICHHOW MPE3EHTALINH
Uroro 3a cemectp 36
Hroro 36

[IpumepHas TeMaTuka KypcoBBIX padoT:

1. I/ICCHCI[OBaHI/Ie BOJIHOBOJAHBIX MO/ IJIAHAPHBIX I'PaIUCHTHBIX OIITUYCCKHUX BOJIHOBOJ0B

2. UccnenoBanne camoau(pakiui CBETOBBIX BOJH Ha OTPaXaTeNbHBIX (OTOpEePpaKTUBHBIX
pemeTKax

3. HccnenoBanue NpoCTPaHCTBEHHOTO ONTHYECKOTO COTUTOHA

4. WccnenoBaHue BCTPEYHOTO ABYXBOJHOBOTO B3aUMOJIEHCTBHS B KPUCTAJUIE KJIacca CUIEHUTOB
npu ($Ha30BON MOAYISIIIMN CUTHAJIBHOTO MyYKa

5. HccnenoBanue ABYXITyYKOBOTO B3aHMMOICHCTBHS CBETA HA AMHAMUYECKOH rojorpamme
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6. VccnenoBanne muHaMUUYECKON ToJIOTpaMMBI B (hOTOpePpakTUBHOM KpUCTAILIIE
7. UccnenoBanue oTpakaTelbHBIX JUHAMUYECKHUX TOJI0OIPaMM B KpUCTaJlJle TUTaHATa BUCMYTa

5.6. CamocTosiTesibHas padoTa

Buasl caMmocTosTeNbHOM paboThL, TPYAOEMKOCTh U (POPMHUPYEMbIEe KOMIIETEHLIUU IPECTABICHBI B

tabnure 5.6.
Tabauma 5.6. — Buabl caMmocTosTenbHOM paboThl, TPYI0EMKOCTh U (DOPMHUPYEMbIEe KOMIICTCHIIUN
Haspanwus paznenoB | Bunel camoctositensHoi | TpynoemkocTs, | @opmupyemsbie
(TeM) TUCHUTIITUHBI paboThI q KOMITCTCHIIHH PopMeI KOHTPOA
3 cemecTp
1 DnexkrpomarnutHblie |[loaroroska k 3aueTy ¢ 2 OIIK-1, OIIK-3 | 3a4ér ¢ oueHkou
KOoJIeOaHMs ¥ BOJIHBI | OLICHKOM
IToaroroBka k 3 OIIK-1, OIIK-3 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 4 OIIK-1, OIIK-3 | JlaboparopHas
nabopaTopHoii paboTe, pabota
HAIMCaHUe OTYeTa
IToaroroska k 4 OIIK-1, OIIK-3 KonTponbnas
KOHTPOJIbHOM pabote pabora
Hroro 13
2 ®otomeTpus [ToaroroBka k 3a4ety 4 OIIK-1, OIIK-3 | 3a4ér ¢ oueHkou
OIICHKOM
[ToaroroBka k 4 OIIK-1, OIIK-3 TectupoBanue
TECTUPOBAHUIO
Hroro 8
3 OtpaxkeHue u ITogroroska k 3auery ¢ 4 OIIK-1, OIIK-3 | 3a4ér ¢ oueHkou
[pEIOMIICHUE OLICHKOU
IUIOCKHUX IToaroroBka x 2 OIIK-1, OIIK-3 TectupoBanue
OJNIEKTPOMATHUTHBIX | TeCTHPOBAHHIO
BOJIH Ha IJI0CKOH [Toaroroska K 4 OIIK-1, OIIK-3 | JlaGopaTopHas
TPaHHNC pasjica nabopaTopHoii paboTe, pabora
HaIMCaHUe OTYeTa
Uroro 10
4 VnrepdepeHuus IToaroToBka K 3a4eTy ¢ 2 OIIK-1, OIIK-3 | 3a4ér ¢ oueHkou
cBeTa OIICHKOU
IToaroroBka k 3 OIIK-1, OIIK-3 TectupoBanue
TECTUPOBAHUIO
[MoaroroBka k 4 OIIK-1, OIIK-3 | JlaboparopHas
nabopaTopHoii paboTe, pabota
HAIMCaHUe OTYeTa
Uroro 9
5 Nudpakmus ceera  |[logrotoBka k 3a4ery ¢ 4 OIIK-1, OIIK-3 | 3auér c oneHkoMn
OLIEHKOU
IToaroroBka k 4 OIIK-1, OIIK-3 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 2 OIIK-1, OIIK-3 KonTponbnas
KOHTPOJIbHOM pabote pabora
Hroro 10
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6 OnTuka [ToaroroBka k 3auety ¢ 2 OIIK-1, OIIK-3 | 3auér ¢ oneHkon
AQHU30TPOIHBIX CPEN  |OLIEHKON
IToaroroBka k 4 OIIK-1, OIIK-3 TectupoBanue
TECTUPOBAHUIO
ITogroroska k 4 OIIK-1, OIIK-3 KonTponbHas
KOHTPOJIbHOH paboTe pabota
[Toaroroska k 4 OIIK-1, OIIK-3 | JlabopaTopHas
nabopaTopHO# padoTe, paborta
HalMcaHue OTYeTa
Hroro 14
Hroro 3a cemectp 64
4 cemecTp
7 OCHOBBI Hanucanue otyera no 4 OIIK-1, OIIK-3 |KypcoBas pabora,
rosiorpaduu KypCOBOM pabote OtueT no
KypCOBO# paboTe
IToaroroBka k 4 OIIK-1, OIIK-3 TectupoBanue
TECTUPOBAHUIO
[Toxaroroska k 4 OIIK-1, OIIK-3 | JlabopaTopHas
nabopaTopHoO# padoTe, paborta
HalMcaHue OTyeTa
Hroro 12
8 lucniepcus ceeta  |Hamucanue otdera no 4 OIIK-1, OIIK-3 |KypcoBas paboTa,
KypcoBoO# paboTe Otuer o
KypcoBoO# paboTe
IToaroroBka k 4 OIIK-1, OIIK-3 TectupoBanue
TECTUPOBAHUIO
Hroro 8
9 OnTuka Hanwucanue otyera no 4 OIIK-1, OIIK-3 | KypcoBas pabora,
HEOJJHOPOJHBIX Cpel |KypcoBoil paboTte Oruer 1o
KypcoBoO# paboTe
IloaroroBka x 4 OIIK-1, OIIK-3 TectupoBanue
TECTUPOBAHUIO
Hroro 8
10 Paccesnue ceera |Hanmcanue otuera no 4 OIIK-1, OIIK-3 |KypcoBas paboTa,
KypcoBO# paboTe Otuer o
KypcoBo# paboTe
IToaroroBka k 2 OIIK-1, OIIK-3 TectupoBanue
TECTUPOBAHUIO
Hroro 6
11 Henunelinas Hamucanue oruera no 4 OIIK-1, OIIK-3 |KypcoBas paboTa,
OITHKA KypcoBO# paboTe Otuer 1o
KypcoBoO# paboTe
IloaroroBka x 4 OIIK-1, OIIK-3 TectupoBanue
TECTUPOBAHUIO
[ToaroToBka k 4 OIIK-1, OIIK-3 | JlabopaTopHas
nabopatopHoii pabore, paboTta
HanMcaHue OTYeTa
Hroro 12
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12 CunoBas ontuka  |Hanucanue otuera o 4 OIIK-1, OIIK-3 |KypcoBas pabora,
KypCOBO# paboTe Otuer o
KypcoBoil pabore

IToaroroBka k 4 OIIK-1, OIIK-3 TectupoBanue
TECTUPOBAHUIO
HUroro 8
13 OcHoBBI Hammcanue otuera no 4 OIIK-1, OIIK-3 |KypcoBas pabora,
KBaHTOBOHM ONTHKH  |KypCOBOii pabote Oruer 1o
KypcoBoil pabore
IToaroroBka k 4 OIIK-1, OIIK-3 TectupoBanue
TECTUPOBAHUIO
ITogroroska k 4 OIIK-1, OIIK-3 | JlabopaTopHas
nabopaTopHoii paboTe, pabota
HalMcaHue oTyeTa
Uroro 12
Hroro 3a cemectp 66
IToxroroBka u cnaua 36 DK3aMeH
’K3aMeHa
Uroro 166

5.7. CooTBeTcTBME KOMNETEHINI, POPMUPYEMBIX IPH U3YyYeHUHU JUCIUIINHBI,
M BUI0B 3aHATHH

CooTBeTcTBHE KOMIETEHINH, (OPMUPYEMBIX MPU U3YUECHUU NUCIUIUIUHBI, U BUIOB 3aHSATUH
MpeACTaBICHO B TabuIe S5.7.
Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIHH, ((OPMUPYEMBIX IPU U3YUEHUH AUCLUILINHBI, U BUJOB

3aHATHI
Bunel yueOHOM NesSTENbHOCTH
dopmupyemble
Jlek. | Ilpak. | JIa6. | Kypc. | Cam. DopMBI KOHTPOJIS
KOMIIETEHIIH
3aH. 3aH. | pab. | pab. | paO.
OIIK-1 + + + + +  |3auér c ouenkoii, Konrposabnas pabora,
Kypcosas pabora, JlJabopaTopHas pabora,
OTuert o KypcoBoii pabore,
TectupoBanue, Jk3aMeH
OIIK-3 + + + + + |3auér ¢ ouenkoii, KonrponbHas paboTa,
Kypcogas pabota, JlaboparopHas padota,
OTueT o KypcoBoii padore,
TectupoBanue, Jk3aMeH

6. PeiiTuHroBasi cucreMa JIJisl OlIeHKH YCIIeBaeMOCTH 00y4aloIuXxcst
6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbHbIe onleHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banipHbIE OLIEHKH

MaxkcuManbLHBIN
0aJut 3a epuos Bcero 3a
mexay 2KT u Ha ceMecTp
KOHEII ceMecTpa

MakcumanbHbII MaxkcumanbHbIN
DOopMBI KOHTPOJIS 6amn Ha 1-yto KT ¢ | 6amr 3a mepuos
Hauana cemectpa | Mexay 1KT u 2KT

3 cemecTp
3auéT c OLEHKOMN 0 0 20 20
Konrtpomnsnas padora 10 0 10 20
JlaGopaTtopHnas pabota 10 10 10 30
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TectupoBaHue 10 10 10 30
Nrtoro makcumym 3a 30 20 50 100
nepuos

Hapacratommm urorom 30 50 100 100

4 cemecTp

Jlaboparopnas pabota 0 20 20 40
TectupoBanue 10 10 10 30
DK3amMeH 30
Hrtoro makcumym 3a 10 30 30 100
nepuos

Hapacratomum urorom 10 40 70 100

BaynbHbIE OLICHKH 1)1 KypCOBO# pabOThI MpecTaBiIeHbI B TabauIe 6.1.1.
Ta6mmma 6.1.1 — bayutbHBIE OLIEHKH )11 KYpPCOBOM paOOThI

. . | MakcumanbHbIi 0asmt
MaxkcuManbHBIN MaxkcuManbHBIN 38 [IEDHOL MESK Beero 34
DopMBI KOHTPOJIS 0amt Ha 1-y10 KT ¢ 0aJt 3a mepuo PHOA Y
2KT u Ha xoHel CEMECTP
HayaJjia ceMecTpa mexay 1KT u 2KT
cemecTpa
4 cemecTp

Otuer 1o KypcoBoi 25 25 50 100
pabote
Htoro makcumyM 3a 25 25 50 100
nepuo.
Hapacratomum utorom 25 50 100 100

6.2. [lepecuer 0a/1J10B B OlIEHKH 32 TeKYIIMA KOHTPOJIb

Ilepecuer 6aI0B B OLICHKH 33 TEKYLIMI KOHTPOJIb MpeACTaBieH B Tabnuue 6.2.
Tabnuua 6.2 — [lepecuer 6aI0B B OLICHKH 33 TEKYLIHI KOHTPOJIb

bamnibl Ha naTy TEKyIIero KOHTPOIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamoB Ha naty TK 5

Ot 70% 1o 89% ot MakcuManbHO# cymMMbl OaioB Ha naty TK

Ot 60% 1o 69% ot MakcuMabHOM CyMMBI O6aiioB Ha naty TK

N |W ([

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cyMMblI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLICHKY

[TepecyeT cyMMBI 0aIOB B TPAJUIIMOHHYIO U MEXITYHAPOJIHYIO OIICHKY MPEJCTABICH B TaOIHUIE

6.3.
Tabmuma 6.3 — Ilepecuer cyMMbl OAJUIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLICHKY
HroroBas cymma 6ainios,
Onenka YUMTBIBAET YCIEUTHO CIaHHBIN Onenka (ECTS)
9K3aMeH
5 (0TIMYHO) (3a4TEHO) 90 —-100 A (0TIHMYHO)
4 (xoporo) (3a4TeHO) 85 -89 B (ouens xoporo)
75— 84 C (xoporo)
70 — 74 D (ynoBneTBopuTeNnbHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpenctBeHHO)
2 (HEeyJOBJIETBOPUTENIBHHO) (HE 3aYTEHO) Hwuxe 60 6ammoB F (HeynoBieTBOpUTENHHO)
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7. YueOHO-MeTOANYecKOe 1 MH(OPMAINIHOHHOE o0ecneyeHue TUCIUTIIUHbI
7.1. OcHOoBHas1 IMTEpaTypa

1. KanureeBckuii, Hukonait iBanoBu4. BonHoBas ontrka : YueOHOe mocobue ams By30B. - CIIO. :
Jlans , 2006. - 465[15] c. (Haymmuue B ouoimoreke TYCVYP - 29 3k3.).

2. BBenenue B onTuueckyto Gusuky: Yuednoe nocodbue / C. M. lllangapos, H. Y. Bypumos, A. C.
Akpectuna - 2023. 252 c¢. [DnexkTtpoHHBIH pecypc]: — PexuMm pgocrtrymna:
https://edu.tusur.ru/publications/11001.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. Pozenmep 3. Onroanekrponunka : [lep. ¢ ¢p.. - M. : Texnocdepa , 2006. - 588[4] c. (Hanmuuue B
oubmuorexke TYCVYP - 40 3k3.).

2. IluxtuH, Anexcannp HukomaeBudy. OnTuueckass U KBAHTOBAs AJCKTPOHHMKA : YUEOHUK s
BY30B. - M. : Beicirast mikona , 2001. - 574[2] c. (nanuune B oubauorexe TYCVYP - 147 7k3.).

3. EBtuxues, Hukonait Hukomaesuu. Unpopmanmonnas ontuka : YueOHoe mocobue 11t By30B. -
M. : UznarensctBo MOU , 2000. - 612 c. (Hamuuue B 6unbanotexe TYCVYP - 18 9k3.).

4. BBenenue B HENMHEHHYIO ONTUKY: Y4yebHoe mocobue / C. M. llanmapos - 2012. 41 c.
[DnexTponHsbIit pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/2059.

7.3. YueOHO-MeTOANYECKHE TTOCOOUS
7.3.1. O6s3aTesIbHbIE YUeOHO-METOANYEeCKHE MOCOOUs

1. OTpaxxeHuEe CBETOBBIX IMYYKOB OT IUIOCKOW TPaHUIIBI pas3jesia «BO3AYX — IUIJIEKTpUUYECKas
cpena»: Meroaudeckue ykazaHus K J1ad0OpaTOpHOW paboTe I CTYJCHTOB HAPABICHUN MOATOTOBKH
«DoToHMKA ¥ ONTOMHPOPMATHKA» U «DNEKTPOHHUKA M HaHOAIeKTpoHukay / C. M. Illannapos, H. U.
Bypumor - 2013. 19 c¢. [DnexTpoHHBNH pecypc]: — Pexum pgocrtymna:
https://edu.tusur.ru/publications/3494.

2. OnTuueckas QU3MKa: METOJIMYCCKHUE YKa3aHUS 10 BBITIOJHCHUIO KypcoBoi paboter / H. U.
bypumog, C. M. lllangapos, A. lImuar - 2024. 11 c. [DnekTpoHHBINA pecypc|: — Pexum pocryna:
https://edu.tusur.ru/publications/11004.

3. OnTrueckas Gu3nka v (U3MKA ONTUICCKUX SIBICHUI: METOMUECKUE YKAa3aHUS K TPAKTHIECKUM
3aHATHSIM M TI0 caMmocTosTenbHo# padore / H. U. Bypumos, C. M. lllangapos, A. Lmunr - 2024. 41 c.
[DnexTponHsbIit pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/11003.

4. UccnenoBanne (a30BBIX MOPTPETOB TAPMOHUYECKHX W 3aTyXalOMHUX KoJeOaHMIl:
Meroaudeckue yka3anus 1o aboparoproit pabore / C. M. lllangapos, H. . Bypuwmos, A. llImunar -
2024. 14 c. [DnexTpoHHBI pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/11012.

5. N3yueHune OCHOBHBIX SIBI€HUW HHTEpPEpEeHIUMH CBETa C MOMOIIbI0O HUHTEppepoMeTpa
Maiikenscona: Metoaudeckue ykazanus 1o gadbopatopHoii padore / B. U. brikos, K. I1. MenbHuK, A.
Mvmungr - 2024. 18 c¢. [DnexkTpoHHBU pecypc]: — Pexum npoctymna:
https://edu.tusur.ru/publications/11018.

6. DIEKTPOONTHYECKAST MOIYJSIUS ONTHYECKOTO H3IYUCHHS: MeTonuuecKue yKa3aHUs IO
naboparoproii padote / C. M. lllangapos, H. . bypumos, A. llImuar - 2024. 17 c. [DAeKTpOHHBIH
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/11015.

7. UccnenoBanue sdpdekra (pa3zoBoit meMoaynasiud B aZalTHBHOM ToJioTpadHIecKOM
uHTephepomerpe: MeToauueckue ykasanus 1o adoparoproii padore / C. M. lllannapos, C. C. llImakoB
-2024. 14 c. [DnexTponnsiii pecypc]: — Pexxum moctyma: https://edu.tusur.ru/publications/11011.

8. N3yuenue snextpoontuueckoro 3¢¢exra B unreppepomerpe XKamena: Meronuueckue
yka3anwus no yaboparopHoit padbore / B. 1. brixos, K. I1. Mensauk, A. llImuar - 2024. 17 c.
[DnexTponHsbIit pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/11017.

9. HccnenoBanue anekTpoonTudeckoro 3dexra B HEMMHEHHBIX ONTHYECKUX KPUCTaIaX Ha Oa3e
uaTepdepomerpa Maxa-llennepa: Metonnyeckue ykazanus 1o jJaboparopHoii padbore / B. U. beikos, K.
I[I. Menbuuk, A. lImuar - 2024. 16 c. [DnexTpoHHBIU pecypc]: — Pexum gocrtymna:
https://edu.tusur.ru/publications/11020.

10. MccnenoBanue XapaKTepUCTHK HHKEKIIMOHHOTO TIOJIYITPOBOJIHMUKOBOTO Jlazepa: MeTronndeckue
yKka3zaHus 1o aboparopHoi padore / C. M. llannapos, H. U. Bypumos, A. llImunr - 2024. 14 c.
[DnexTponHsbIi pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/11014.
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7.3.2. Y4yeOHO-MeTOAUIECKHE ITOCOOUS JIsl JINII
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Y4ebHO-MeToAnUeCKIEe MaTepUabl s CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaromuxcs
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
a/IalITUPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jost i ¢ HapylIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst U ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOH (opme.

J1st i1 ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipu U3yuyeHUU OUCHUILIMHBI PEKOMEHIyeTCs 00palaThbCsi K COBPEMEHHBIM 0a3aM JaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkpbIT gocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe odecrnedyeHre JUCHUIITIHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPaMMHOe oOecriedeHue 1JIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHUs 3aHATUN JEKIIMOHHOTO TUIA, IPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOH aTTeCTAllMN UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymibl, 000pyJOBaHHAs JOCKOM U CTaHIAPTHOW yueOHOM
Mebenblo. MiMeroTes MynbTUMeInitHOe 000pyT0OBaHUE U yueOHO-HATIIAHbIE TTOCOO0US, 00eCTIeYrBaIOIINe
TEMATUYECKHE NIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuajibHO-TeXHHYECKOE U IPOrpaMMHOe olecriedeHne Uil MPAKTHYEeCKUX 3aHATHI

VYyeOHas nabopaTopusi: yueOHas ayJuTOpUs JJIsl IPOBEACHUS 3aHATHN NMPAKTUUYECKOro THIIA,
ydyeOHasi ayAuTOpus IJs MPOBEAEHUS 3aHATHHI J1abopaTOPHOTO THUIMA, TOMEIIEHUE s KypCOBOTO
MPOEKTUPOBAHUSA (BBINOJIHEHUS KYpPCOBBIX padOT), MOMEILIEHUE JJs MPOBEACHUS TPYMNIOBBIX U
WHIUBUYaNbHBIX KOHCybTanmii; 634034, Tomckas ob6nacte, T. Tomck, Bepmunauna ynuna, 1. 74, 110
ayn.

Onucanue uMeroerocs 000pya0BaHus:

- JJaGoparopusie cTeH b1 (6 1IT.);

- U3mepuTenbHbIe TPUOOPHI;

- Jlocka MarHUTHO-MapKepHasi;

- Ontrueckast ckambst OCK-4;

- [lomemenue st XpaHeHus y4eOHOTo 000py10BaHMS;

- KommuiekT cnienuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieuyeHue 1Jisl JJa0opaToOpHBIX padoT

VYyebnas naboparopusi: yueOHas ayIUTOpHUS JJIs MPOBEACHUS 3aHATUH J1a00OpaTOpPHOTO THUIIA;
634034, Tomckast obmacts, r. Tomck, Bepmununa ynumna, 1. 74, 111 ayz.

Omnucanue UMeEIONIEerocs 000pPy0BaHUS:

- YueOnsiii cteny "OnTuka" - 2 mrT.;

- 'eneparop AKUII-3409/3 - 2 mwir.;

- Ucrounuk nuranus "Mapc";

- I'eneparop 1'5-54;

- 'eneparop ¢pynkunonansubiiit AKTAKOM AHP-3121;

- Mynstumetp: DT 0205A, S-Line DT-830B;
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- Ocmmmorpad: Tektronix TBS2000, Rigol;

- MynsTumerp Mastech MY 68;

- JJaGoparopnsie cTeH bl "DnekTpoonTraeckuit a¢pdext" - 2 mrT., "Pa3oBeiid mopTpeT' - 2 MmIT.;
- JJaboparopusiii crenn "IlomynpoBogHUKOBEIE (DOTOMPUEMHHKH";

- JJaboparopusiii crenn "IlomynpoBoAHUKOBEI J1a3ep";

- KommuiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTers.

8.4. MaTepuajibHO-TeXHHYECKOE H IPOrpaMMHoOe o0ecriedeHne I KypcoBoii padoThI

VYyebnas naboparopusi: yueOHast ayAUTOpUs AJIA IPOBEACHUS 3aHATHI MPaKTHUUECKOTO THIIA,
yueOHasi ayAUTOpUs JJIs MPOBEJCHUS 3aHATHI 1a00opaTOPHOro THINA, MOMEIIEHUE AN KypCOBOTO
NPOEKTUPOBAHUS (BBIIOJIHEHHUS KYpPCOBBIX paboT), MOMEUIEHHE IJs NPOBEACHUS TPYNIOBBIX U
WHIUBUyaNbHBIX KOHCynbTanui; 634034, Tomckas obnacte, r. Tomck, Bepmmanna ynuna, n. 74, 110
ayn.

Omnucanue UMeEroNIerocs 000py0BaHUS:

- JlaGopaTopHsble cTeH bl (6 1IT.);

- U3mepurenbHble TprOOpPHI;

- Jlocka MarHUTHO-MapKepHasi;

- Ontuueckas ckambst OCK-4;

- [Tomemnienue s XxpaHeHus: yaeOHOro 000py0BaHus;

- Kommuiekt cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemogaBaTels.

8.5. MaTepI/IaJ'II)HO-TeXHI/I'-leCKOC U IIporpaMmmMHoOe odecneyeHue IJ151 CAMOCTOATEILHOM paﬁoTI)I

st camocToATeNbHONU paboThl HCIIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE MO apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckas o6macts, r. Tomck, Bepmuauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmauna ynuna, a. 74, 207 aya.

Onucanue uMeroerocss 000pya0BaHus:

- yueOHast MmeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «MHTepHEeT» U 00ecrneyuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[Iepeuenb mporpaMMHOT0 O0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;

- Google Chrome.

8.6. MaTepuajJIbHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBO€HME AUCUUILIMHBI JIMIIAMU ¢ OIPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsSI U MHBAJIUJAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHelHMaIbHOIO Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHJIMBAIOLIEH amnmapaTypbl, MyJbTUMEIUNHBIX CPEICTB M JPYTHX TEXHUUYECKHUX CPEJICTB
npuema/nepenaun yueoHoi HH(GOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoAaBaHus
U1 00y4aroUMXCs C MHBAJIUAHOCTBIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTOpHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOH, BUJCOTEXHUKOU, SJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOIb30BAHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00OBEKTOB (Hampumep,
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TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MpH MOMOILM BUACOYBEIUUHUTENEH I KOMPOPTHOTO

MPOCMOTPA.

[Ipu 3aHATHAX C OOydYarOMMMUCS C HAPYUIEHHUSIMH ONMOPHO-IBUTaTeJbHOT0 ammapara
WCIIOIB3YIOTCS aJbTEPHATUBHBIC YCTPOMCTBA BBOAA MH(MOpPMAIMU M APYrHe TEXHUYECKHE CPEICTBA
npuema/rnepenadyn yueOHoM nHGOpMaIMH B JOCTYHMHBIX opMax, MOOMIILHON CUCTEMBI OOYyUYCHUSI IS

JIOIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIE MaTePUAJIbI M METOAUYECKHE PEKOMEHIAMHU 110 OPTaHU3aALUMH U3YUeHUs!
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBbIX MATEPHAJIOB [JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 3a AUCIUTIIINHOMN
KOMIIETCHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI

Hasparus pasnenos (Tem) PopmupyemEIe ®opmbl koHTpoIs | OueHouynsie Marepuans (OM)
JUCUHUTLITUHBI KOMIIETEHIINU
1 DnexTpoMarHuTHEBIE OIIK-1, OIIK-3 |3auér c ouenkoit  |IlepedeHp BOMpoOCOB st
Kosie0aHusl U BOJIHBI 3a4eTa ¢ OLIEHKON
KoutposnbHas [IpumepHbIil nepeyeHb
pabora BapUaHTOB (3aJaHui)
KOHTPOJIBHBIX paboT
JlaboparopHas Tembl 1a00paTOPHBIX padoOT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
2 ®otomeTpus OIIK-1, OIIK-3 |3auér c ouenkoit  |IlepedyeHs BonpocoB s
3a4eTa ¢ OLEHKOU
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
3 Orpaxenue u npenomiuenue |OIIK-1, OIIK-3 |3aué€t c ouenkoii  |IlepeueHb BOMpOCOB 1Jis
IJIOCKUX 3JIEKTPOMArHUTHBIX 3a4eTa ¢ OLIEHKON
BOJIH Ha ITOCKOH IPpaHuIIe JlaGopatopHas Tembl m1abopaToOpHBIX paboOT
pasznena pabora
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBLIX 3aJaHuN
4 NnTepdepeHus cBera OIIK-1, OIIK-3 [3auér c onenkoit  |[lepedenn BOompocoB aist
3a4eTa ¢ OLIEHKOM
JlaGopatopHas Tembl 1abopaToOpHBIX paboOT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBLIX 3aJaHuN
5 Mudpakimus cera OIIK-1, OIIK-3 [3auér c onienkoit  |[lepedenn BOmpocoB 1Jist

3a4cTa C OHCHKOﬁ

KoHnTponbHas [IpuMepHBIil epeyeHb

pabota BapHAHTOB (33 JaHUIA)
KOHTPOJIBHBIX PaboOT

TectupoBanue [IpumepHBIil nepeueHb

TECTOBBIX 3aIaHUN
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pabote

6 Ontuka anuzorponssix cpen  |OIIK-1, OIIK-3  |3auér c onenkoit  |[lepeuens Bonpocos st
3a4eTa ¢ OLCHKON
KonTponbsHas [IpuMepHBIii TIEpedeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIBHBIX paboT
JlaGopatopHas Temsbl 1abopaTopHbIX padoT
pabota
TecTtupoBanue [IpuMmepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
7 OcHOBBI TOJIOTpadun OIIK-1, OIIK-3 |[Otuer no kypcoBoii |[I[pumepHbIil nepeyeHb
pabore TEMAaTHUK KypPCOBBIX pabOT
JlaGopatopHas Tembl 1abopaToOpHBIX paboT
pabota
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [TepeueHs 3K3aMeHAIMOHHBIX
BOIIPOCOB
8 lucnepcus cBera OIIK-1, OIIK-3 |Otuer o xkypcoBo# |[IpumepHbIi IepedeHb
pabote TEMaTHUK KypCOBBIX padoT
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DKk3aMeH [Tepeuenp sK3aMEeHALIMOHHBIX
BOIIPOCOB
9 Onrtuka Heognopoaubix cpen |OIIK-1, OIIK-3  |Otuer no xkypcosoit | [IpumepHbIit nepedeHb
pabote TEMaTHUK KypCOBBIX padoT
TectupoBanue [IpumMepHbIi IEpedeHb
TECTOBLIX 3aJaHUN
OK3aMeH [Iepeuenp sK3aMeHAIMOHHBIX
BOIIPOCOB
10 Paccessaue cBeTa OIIK-1, OIIK-3 |Otuer o kypcoBo# |[IpumepHbIi IEpeUeHb
pabote TEMaTHUK KypCOBBIX paboT
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBLIX 3aJaHUN
OK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
11 Henunelinas ontuka OIIK-1, OIIK-3 |Otuer o kypcoBo# |[IpumepHbIi IEpeUeHb

TEMaTHUK KypCOBBIX padoT

JlaGopaTopHas Tembl 1abopaTopHBIX paboT

pabora

TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN

DK3aMeH [TepedeHs PK3aMEHATMOHHBIX

BOITPOCOB
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12 CunioBas ontuka OIIK-1, OIIK-3 |Otuer o xkypcoBo# |[IpumepHbIi IepeueHb

pabore TEMaTHUK KypCOBBIX padoT

TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN

OK3aMeH [lepeueHp PK3aMEHALIMOHHBIX
BOIIPOCOB

13 OcHoBb! kBanTOBOM onTuku |OIIK-1, OIIK-3  [OTuer no kypcosoii | [IpumepHbIil nepedeHb

pabote TEMaTHUK KypCOBBIX paboT

JlaGopaTopHas Tembl 1abopaTopHBIX pabOT

pabora

TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN

OK3aMeH [Iepeuenb sK3aMEeHALIMOHHBIX
BOIIPOCOB

[lkana oneHku cHOPMUPOBAHHOCTU OTIEIbHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YEeHHUS IO
TUCIUIUIMHE TpUBeNeHa B Tabmuie 9.2.
Tabnuua 9.2 — Illkana oueHku cOPMUPOBAHHOCTH IUIAHUPYEMBIX PE3yJIbTATOB OOyUYECHHS IO

JAUCIUTLIINHE
®opmynupoBKa TpeOOBaHUM K CTeeHU C(HOPMUPOBAHHOCTH
Orenka bannet 33 OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYECHHS
3HATh YMETh BIIQJICTh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEYTOBJIETBOPUTEIHHO) | MAKCUMAIBLHOM | MIIH (hparMeHTapHbIE YMEHHUH HITH HABBIKOB WJIN
CyMMBI 0aJIIOB 3HAHUS YaCTUYHO (dbparmeHTapHbBIC
OCBOCHHOE MIpUMEHEHNE
yMeHHue HABBIKOB
3 ot 60% 1o o01111e, HO He B LIEJIOM YCIICILIHO, B LIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCHEIIHOEe, HO He
MaKCHUMaJIbHOM 3HAHUA CUCTEMATHYECKU | CUCTEMATHUECKOe
CYyMMBbI 0aJIOB OCYIIECTBIISIEMOE MpUMEHEHHE
yMEHHE HABBIKOB
4 (xopor10) ot 70% 1o c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCHENIHOE, HO yCHEUIHOEe, HO
MaKCHUMaJbHOM OT/IeTIbHbIE cojieprKalue coJiepxKarine
CYMMBI 0ayuIoB | mpoOIeMBbl 3HAHUS OT/ICTbHBIE OT/ICTbHBIE
poOeITbl yMeHHe poOeITbI
MPUMEHECHHE
HABBIKOB
5 (OTIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCIEITHOE U
MaKCUMaJIbHOM | CHCTEMaTUYECKHE yMeHHue CHUCTEMAaTUYECKOe
CyMMBI 0aJIIoB 3HAHUS MIPUMCHCHHE
HABBIKOB

[Tkana KOMIJIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIETCHIUI MpHBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIJICKCHOM OIIEHKH CHOPMUPOBAHHOCTH KOMITETEHITUI

Onenka ®opmMyInpoBKa TpeOOBaHUH K CTENEHN KOMIIETEHIINU
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HeﬁCTBHﬂX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. K ontuyeckoMy anarna3oHy OTHOCAT U3Ty4Y€HHUE C JUIMHAMU BOJIH OT ...
a) 1 MM 10 1 M
6) 10 M 10 0,3 MM
B) 100 km 110 0.1 Mm
r) 1 mm 10 0,1 Mm
2. Ecnu sIeKTpUYEeCKUi CUTHAN ONMHUCaH (QyHKIUEH x(t)=a, Cﬂﬁ{mf +"~|1'._J, TO KaKOH CHTHAI
HA3bIBAIOT ...
a) MePUOUIECKUM C YaCTOTOU ¥, , aMIuiuTy0H (0 1 mepuoiom Py
0) TapMOHMYECKHUM C 9acTOTON 4 , aMIuuTy 101 @ 1t mepuoaom Py
B) UMIIYJILCHBIM C TIEPHUO/IOM MOBTOpEeHUs ® , aMrmuTy10i @, u HauanpHOM (hazoi Py
') TAPMOHUYECKUM C aMIUTUTY 10U @ , 9acTOTOM 0 1 HavapHOM (azoit P
3. BonHoBoe ypaBHEHHE [JIsI HANPS)KEHHOCTU 3JIEKTPUYECKOrO MOJs B HENpOBOIsUIEH
OJIHOPOJIHOM M30TPONHON Oe3rpaHuYHON cpelie, B KOTOPOil OTCYTCTBYIOT OOBEMHBIE 3apsibl U
CTOPOHHHE TOKH, UMEET BU ...

" 1 o°E
V2E = e =)
a) \/LL_E‘ ail
6) V2B~ JLOE_
£ Ot
N W
W ot
PR i Lg
ot

4. KontpacT M 11 NpeICTaBICHHOIO HUKE PACTIPEAEICHUS HMHTEHCUBHOCTH CBETA B
UHTEPPEPEHIIMOHHON KapTHHE PABEH ...
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a)-0,6
0)0
B) 0,6
r) 1
5. Ha naHHOM pHUCYHKE, MPEICTABIAIONIEM (a30BYIO MIIOCKOCTH,

}’

n300paxeH Gpa3oBbIi TOPTPET ...
a) rapMOHUYECKUX KojebaHui ¢ 0c000i TOUKOM «IICHTPY
0) 3aTyxaromux Kojaebanui ¢ 0co00i TOYKON «yCTONUUBBIN POKYCH»
B) IIBIKCHHUS B CUCTEME C MHUMBIMH COOCTBEHHBIMU 4aCTOTAMH {m-,:_1 < 0)u ocobolt Toukoi
«CeIIo
I') HapacTarIuX KojJebaHuil ¢ 0c000i TOUKOM «HEYCTOWUUBEIN POKYCH
6. BonHoBO# GpoHT cheprudecKoit 3MEeKTPOMArHUTHOM BOJIHBI IPECTABIISET U3 CeO4 ...
a) IJI0CKOCTh, OPTOTOHANIBHYIO BOTHOBOMY BEKTODPY &
0) IUIOCKOCTb, MapalljIeIbHyI0 €AMHUYHOMY BEKTOPY BOJTHOBOW HOPMAIH 1
B) chepUUECKyIO TOBEPXHOCTh
I') IOBEPXHOCTH KPYrOBOTO LIMIMHAPA ¢ 00pasyloleii, apaienbHOli BOTHOBOMY BEKTOPY k
7. T'eomeTpuueckoe MECTO TOYEK, B KOTOPBIX (pa3a BOJHBI OCTAETCS MOCTOSTHHOW, HA3bIBAIOT ...
a) ¢a30BO CKOPOCTHIO BOJTHBI
0) pa3oBBIM WIIM BOJTHOBBIM ()POHTOM
B) KBUIIOTEHIIMATIHHON MOBEPXHOCTHIO BOJHBI
T') IUIOCKOCTBIO MOJISPU3AIH BOJIHBI
8. MHTepdepeHnueit Ha3pIBAIOT SIBJICHHUE, TP KOTOPOM ...
a) MPOUCXOIUT OOMEH PHEpruei g AByX U 0ojiee BOIHOBBIX MPOIECCOB
0) cynepno3ulus BOJHOBBIX MPOIECCOB MPUBOAUT K PAaBHOMEPHOMY U OJHOPOIHOMY
YMEHBIICHUIO CPeIHEH MIIOTHOCTH MOTOKAa SHEPTUU
B) CYNEpPMO3ULIMs BOJHOBBIX MPOIECCOB MPUBOAUT K PAaBHOMEPHOMY M OJHOPOIHOMY
YBEJIMUEHUIO CPETHEH MIOTHOCTH MOTOKA YHEPTUU
') CyHepIo3UIUsl BOJHOBBIX MPOILIECCOB MPUBOIUT K U3MEHEHHUIO CPEAHEH MIOTHOCTH MOTOKA
SHEPTUU
9. KorepeHTHOCThIO HAa3bIBAIOT ...
a) 3aBUCUMOCTD (ha30BOI CKOPOCTH CBETOBBIX BOJIH B CPEJIE OT AJIMHBI BOJIBI
0) CHOCOOHOCTBH CBETOBBIX BOJIH PAaCHpOCTPAHSATHCS B BaKyyMe
B) 3aBUCHUMOCTbH (Pa30BOM CKOPOCTH CBETOBBIX BOJIH B KpUCTAJJIaX OT UX MOJISPU3AINH
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') COTJIaCOBaHHOE MPOTEKaHUE BO BPEMEHHM HECKOJbKHX BOJIHOBBIX IPOLIECCOB MJIM CBOMCTBO,
oTpaxkaroliee CTabUIbHOCTD (ha3bl OJTHOM UM HECKOJBKUX 3JIEKTPOMArHUTHBIX BOJIH

10. BpemMeHeM KOrepeHTHOCTH Ha3bIBAIOT ...
a) MUHUMAaJIbHYIO JUTUTEIbHOCTh MPOMEKYTKA MEXy YaCTAMH CUTHaja, B KOTOPHIX ero (asza
MEHSIETCS] HETIPEPHIBHO
0) ITUTENBHOCTh YaCTH CUTHAJIA, B TCYCHUE KOTOPOH ero ¢aza MEHSIETCSI HEMPEPHIBHO
B) MaKCUMAaJIbHYIO TTUTEIHHOCTh IPOMEKYTKA MEXK]Ly YacTSIMU CUTHaja, B KOTOPHIX ero (asza
MEHSIETCS] HETIPEPHIBHO
T') MaKCUMAaJIbHBIN TIEPHO]] KOJICOAHHI B CTICKTPE CUTHAJIA

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

Ornpenenenrie TMHEHHON ONTUYECKOW CUCTEMBbI

[Tpsamoe nBymMepHOe npeodpazoBanue Oypbe

Ob6patHoe nBymMepHOe npeodpazoBanue Oypbe

Teopema cBepTKH 7151 IByMEPHOTo npeodpazoBanust Oypne
VIMITyIbCHBIN OTKJIMK ONITHYECKOU CHCTEMBI

[Tepenarounas pyHKIUS ONTHYECKON CUCTEMBI

Teopema BBIOOpKH

['pannunslie ycnoust Kupxrogda

Wnrterpan ®@penens — Kupxroda nns ciyyas nupakuui Ha OTBEPCTHH B HEIPO3PAYHOM
JKpaHe

10. Jdudpaxkumnonnsie npubmmxenus Openens

11. dudpaxkuronnsie npubmmkenus @paynrodepa

12. Meron ¢a3oBoro KOHTpacra

13. KorepenTHas ontudeckas cucreMa st pUiabTpali B 4aCTOTHOM IIPOCTPAHCTBE
14. Ilepenarounas pyHKus GuibTpa

15. MoaudunupoBanHas nepeaarouHast GyHKus GuibTpa

16. Cnexn-unrepdepomeTpus

17. IlpocTpaHCcTBEHHAs qUCIEPCUs

18. BoOKOHHBIE CBETOBOIBI ¥ UX MOJBI

19. TlpoxoxaeHue cBeTa 4epes CliydailHO-HEOJHOPOAHYIO Cpexy
20. BeiHYXJ]€HHOE KOMOMHAIIMOHHOE PacCesTHUE

XA R D=

9.1.3. [lepevyeHb BONMPOCOB /1Jisl 324€Ta € OL[EHKOM

1. CxeMa KOTE€pPEHTHOM ONTHYECKON CHUCTEMBI JIJIT MHOTOKAHAIBHON (QUIBTPAIMA B YACTOTHOM
MIPOCTPAHCTBE

Onrtuueckas cxema i 3armucu GribTpoB MetogaoM Banaep Jlrorta

OmnpeneneHue coraacoBaHHOTO GuiIbTpa

Kakum o6pa3zoMm Ha BbIXOJZie ToJsiorpaduyeckoro koppensitopa Baumep Jlrorra Bo3Hukaet
SAPKOCTHOE KOPPENSALIMOHHOE ToJie?

5. Croco0Osl mepeMHOXKeHUsT Dyphe — 00pa30B aHATU3UPYEMOT0 U ATAJIOHHOTO M300paKCHUH B
Koppenstope Banaep Jlrorra

Kakumu cnoco0amu BBINOJHSAETCS CIEKTPaJIbHBIM aHalIu3 B3aUMHO MOJAYJMPOBAHHBIX
CIIEKTPOB?

OnTuyueckasi cxema reTepoAUHHOTI0 ONTUYECKOT0 KOppesiTopa

[Ipermy1iecTBa BOJOKOHHO-ONTHYECKUX CUCTEM IE€peiayyl 10 CPAaBHEHHUIO C AIIEKTPUUECKUMU
CtpykTypHas cxema BOJIOKOHHO-ONITHYECKOW CUCTEMBI IIEpe1aun

OCHOBHBIE THIIBI ONITUYECKUX BOJIOKOH

YucnoBas anepTypa ONTHYECKOIO BOJIOKHA

Sl

N

—_—
—o Yo

9.1.4. IlpuMepHBIii IepedeHb BOMPOCOB /ISl 3AIIUTHI KYPCOBOH padoThl

IInanapHble rpaluEHTHBIE ONTUYECKUE BOJHOBOBI

SIBnenue caMou(paKIMK CBETOBBIX BOJIH Ha OTPAXKaTENIbHBIX (OTOPEPPAKTUBHBIX pEIIETKAX
IIpocTpaHCTBEHHBINM ONTUYECKUN COJIUTOH

JIByXIy4KOBO€ B3aUMOJCHCTBUE CBETA HA JUHAMUYECKOU TOJI0rpaMMe

Junamuueckas ronorpaMma B poropedpakTHBHOM KpUCTAILIE

Nk WD
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9.1.5. IlpuMepHBIii NepeYeHb TEMATHK KYPCOBBIX padoT

—_

HccnenoBanue BOJIHOBOAHBIX MO/ IFIAHAPHBIX I'PAJAUEHTHBIX ONITHYECKUX BOJHOBOJIOB

2. UccnenoBanne camoaudpakiuy CBETOBBIX BOJIH Ha OTPaXaTelbHBIX (OTOpePpaKkTUBHBIX
pereTKax

3. HccnenoBanue MpoCTPaHCTBEHHOTO ONTUYECKOTO COJIMTOHA

4. UccnenoBanue BCTPEYHOTO JIBYXBOJHOBOTO B3aMMOJICHCTBHS B KPUCTAIIIE KJIacCa CUJICHUTOB

npu $a30BON MOAYJSIIIMN CUTHAJIBHOTO MyYKa

HccenenoBanue AByXITy4KOBOTO B3aMMOJECUCTBHS CBETA HA JUHAMUYECKOM TOJI0rpaMmme

. UccrnenoBanue TuHaMU4YeCKOM roorpaMMsl B (hoTopepakTUBHOM KPUCTAILIE

. MccrnenoBanue oTpakaTeNbHBIX THHAMHYECKUX TOJIOTPaMM B KpUCTallJIe TUTAHATa BUCMYTa

e N

9.1.6. [IpuMepHbIii epeyeHb BAPUAHTOB (3aaHMii) KOHTPOJBHBIX padoT

1. Kakx MO0XHO omucaTh MaTeMaTH4YECKH rapMoHUYEeCcKoe kosiebanne? Kakumu mapametrpamu
XapaKTepu3yeTcsi rapMOHUYecKoe Kojebanue?

2. 3anumute nuddepeHnnanrbHOe ypaBHEHHE, OINMHUCHIBAIOIIEEe OJHOMEPHBIM JIMHEHHBIN
ocimuiaTop. KakoBo ero obmiee penienre?

3. 3anuimTe BOJIHOBOE YPaBHEHHE JIJIA CPEIIbl C YYETOM HABOJAMMOWM B HEW CBETOBBIMHU BOJHAMU
HEJIMHEHHOM 3JIeKTpruyecKo nmossipuszaiuu. [losicauTe Bce 0003HaueHUS.

4. Yem oTuarOTCs AUQPPAKIUOHHBIC KAPTHHBI ISl KPYTJIOTO U MPSMOYTOIBHOTO OTBEPCTHIA?

5. KakoBbl xapakTepHble 0COOEHHOCTH PAaCHpPOCTPAHEHHUS IUIOCKUX CBETOBBIX BOJH B ONTHYECKHU
HEaKTUBHBIX U30TPOIHBIX cpeaax”?

9.1.7. Tembl 1a00paTOPHBIX padOT

—_

. UccnenoBanue (pa3oBbIX MOPTPETOB rapMOHUYECKUX M 3aTyXaIOIINX KOJIeOaHM

2. OTpaxxeHuEe CBETOBBIX MyYKOB OT IUIOCKOM rpaHULbI pa3jena «BO3AYyX — AMAIEKTpHUUecKas
cpena»

3. U3yuyeHue OCHOBHBIX SBICHUH HHTEep(PEpeHUUU CBETa C MOMOIIbI0 HHTEepepoMeTpa
MalikenbcoHa

4. DneKTpoOonTHYECKask MOIAYJISIIHS ONITUYECKOTO U3ITyUeHHS

5. UccnenoBanue s¢dpdexra pa3zoBoil neMOAyJsUUHM B aJaNTHBHOM TroJiorpadguueckom

uHTEphepomeTpe

W3zyuenue snekrpoontuieckoro 3¢dexra B uarepdepomerpe XKamena

. UccnenoBanue snekrpoontuyeckoro 3dexra B HEMMHEWHBIX ONTHYECKUX KpUCTaIax Ha 0a3e

unrepdpepomerpa Maxa-Llenaepa
8. HccnenoBanue XapakTepUCTUK WHKEKIIMOHHOTO MOIYIPOBOJHUKOBOTO Jla3epa

~ o

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, MPernoiaraiiie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

HauaTp uzydeHue quCHMIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas paboTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIAHBI ISl Ty4YIIETO OCBOEHUS MaTepHaia HeoOX0IUMO PEryJspHO
oOpamaTbcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-NIOPTaIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu caMoCTOATEILHOM U3YYEHHUU TEM CIIEAYNUTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS U OCBOEHHS MaTepuaja, BbIIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
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HU3YyUYCHHOT'O COCTaBHUTh TC3UCHI. OcBouB Mart€puall, MOMNbITaTECA COOTHECTH TCOPUIO C IMMpUMEpaMU U3

MIPaKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYEHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUBUIyalbHbIE KOHCYJIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB ¥ 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHaJIe Mo TUCIUILUIUHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepHAJIaM JIUIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

310POBbsI H HHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIGHOYHBIE MaTepuaibl, EPEYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSl U MHBAJIUJOB

Kareropuu o6yuaronuxcs

Buapl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DOopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00y4YeHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pA0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue o BOIpoOcam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAUBUYAJIBHO)

C HapyluIeHUSIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PaOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

IIpeuMy1ieCTBEHHO POBEPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PEKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMECHHO:

— B mieuaTHou hopme;

— B II€YaTHOW (hOpMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHMUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3J0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEM Ha

IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'ISI TaKux 06yt{a}0m1/1xcs{ npeaycMaTpmuBacTCd
nocTymHas popMa npeoCTaBICHIs OTBETOB HA 3aJJaHHS, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIyT aCCHCTEHTA;

— MPEeJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa oneHuBaHusl pe3yJbTaTOB OOYYEHHS JUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
30pPOBbSI U MHBAIUIOB 10 AUCHUILIMHE TPEIyCMAaTPUBACT MPEeAOCTaBlIeHnEe HHPopManuu B GopMax,
a/IalITHPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbSI U BOCIIPHATHS HHPOPMAIIUH:

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:
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— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J s i ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUIaTeIbHOT0 anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TAIIOB.
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