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OO0mmas TpyJ0€MKOCTh 144 72 216 4acoB
(BKJIIOYAs MPOMEKYTOUHYIO aTTECTALIUIO) 4 2 6 3.€.

@opMbI TPOMEKYTOUHOHN aTTeCTAIlUU CemecTtp
DK3aMeH 5
Kypconas pabora 6
Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. IIpuobperenne 3HaHUI M HABBHIKOB, HEOOXOAMMBIX ISl TPOCKTUPOBAHUS, UCCIECIOBAHUS U
HKCIUTyaTallii CUCTEM U YCTPOHCTB (DOTOHHKH.

1.2. 3agauy AUCHUILIUHBI

1. V3ydyeHune NpuUHLHUIIOB pacuyeTa, KOHCTPYHUPOBAHUS U (YHKIIMOHUPOBAHUSI OCHOBHBIX Y3JI0B U
3JIEMEHTOB COBPEMEHHOM ONTHKO-3JIEKTPOHHOM anmaparyphl.

2. ®opMUpPOBaHUE MPAKTUUYECKHX HABBIKOB MO HCCIEJOBAaHUIO MapaMeTpPOB U CBOMCTB
MIPUEMHHUKOB U HCTOYHUKOB U3TyUEHUSI.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Yacte Osoka gucrmiing: O0g3aTebHas YacTh.

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

Wunexc qpucumnauasl: 51.0.03.07.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JOCTHIKEHUS
WVHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

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 3aKOHBI KBAHTOBOM OITHKH

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 npuMeHsITh METOBl MATEMaTHYECKOTO
aHaJM3a P UCCIICJOBAHUH CIIEKTPATBHBIX
byHKIMHA

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

Bnaneer MPAKTUYICCKUM HABBIKOM pa6OTLI B
nporpamMmmax JJjist MOACIINPOBAHUS
XapaKTCPUCTHUK MPUCMHUKOB U HCTOYHHUKOB
H3JITy4YCHUSA

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

3HaeTt 0a30BbIE METOAUKH
BKCHepI/IMeHTaJH)HBIX I/ICCJICZ[OBaHI/Iﬁ
HapaMCTpOB nu XapaKTCpI/ICTI/IK HpI/ICMHI/IKOB n
HNCTOYHHUKOB I/I3le‘-ICHI/I$I

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

YMeeT paccuuThIBaTh OCHOBHBIE TapaMETPhI
MPUEMHHUKOB U UCTOYHUKOB U3TyUEHUS

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

Bnaneer MMPAKTUYICCKUMHU HABBIKAMU
SKCIICPUMCHTAJIBHOTO OIMPCACIICHUSA
OCHOBHBIX MMApaMCTPOB IPUCMHHUKOB 1
HCTOYHHUKOB U3JTYYCHUA

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

06111351 TPYAOCMKOCTD JUCIHUIIJIMHBI COCTABJIACT 6 3a4ETHEIX CIWHUII, 216 AKaJICMHUYCCKUX 4aCOB.
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Pacnpenenenue Tpya0eMKOCTH TUCIHUIUIMHEI 110 BHIaM YU4€OHOU JEATEIHPHOCTH MPEJACTABICHO B
tabimue 4.1.
Tabmmma 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUJAM YUYSOHOU NeSITeTbHOCTH

Bcero Cemectpsl

Bunpl yueOHOIl nesTenbHOCTH
4acoB |5 cemecTp |6 cemecTp

KonrakTHas ayautopHasi pa6oTa 00y4arommuxcs ¢ 76 62 14
npenojgaBarteyeM, Bcero
JIeKunoHHbIE 3aHATHS 28 28
[IpakTHyeckue 3aHATUA 18 18
JlaGopaTopHbIe 3aHATHS 16 16
Kypcogas pabora 14 14
CamocTosiTesibHAsi padoTa 00y4alOIIMXCS, B T.4. KOHTAKTHAsl 104 46 58
BHeayIMTOPHAasi padoTa 00y4alIIMXxcs ¢ mpenojaaBaresjieM, BCero
[ToaroToBka Kk KOHTPOJIBHOM paboTe 10 10
[ToaroroBka Kk TECTHPOBAHUIO 13 13
Harmicanne oT4yeTa mo mpakTHYECKOMY 3aHATHIO (CEMUHAPY) 11 11
[ToaroroBka k 1abopaTopHOil paboTe, HaNMCaHUE OTYETa 12 12
Hanucanue otuera no KypcoBoii pabore 58 58
IToaroroBka u capaya JK3aMeHa 36 36

O0mas TpyA0eMKOCTb (B Yacax) 216 144 72

O0mas TpyaoeMKocTh (B 3.€.) 6 4 2

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) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

Hasanus paznenos (Tem) iI;{K, [Tpak. | JIa6. | Kypc. S;g ’ qa]cggsr(%m dopmupyembie
JACIUTUTUHBI 3aH., 4| pad. | pad. KOMIETEHIINU
q 9 | 9K3aMEHA)
5 cemecTp

1 3akoHbI U3TyUEHUS 3 2 - - 3 8 OIIK-1, OIIK-3
2 Wctounuk nsnyyenus. McTtouHukn 3 2 - - 4 9 OIIK-1, OIIK-3
HEKOT€PEHTHOI'O U3TyUYEHUS
3 CBeTou3nyyaromme Tuoabl 2 2 8 - 6 18 OIIK-1, OIIK-3
4 VICTOYHMKHU KOTE€PEHTHOTO 2 2 - - 3 7 OIIK-1, OIIK-3
U3IIyYeHUS
5 IlpreMHHKHN U3ITy4YEeHUs 2 2 4 - 7 15 OIIK-1, OIIK-3
6 ConHeuHbIe 2JIEMEHTHI 2 2 4 - 8 16 OIIK-1, OIIK-3
7 Ilpubopsl ¢ 3apsAA0BOI CBA3BIO 2 - - - 1 3 OIIK-1, OIIK-3
8 YcrpoiicTBa ynpaBieHUs 2 2 - - 4 8 OIIK-1, OIIK-3
XapaKTepUCTHUKAMU KOT€PEHTHBIX
MyYKOB
9 YcrpoiicTBa 0TOOpaskeHUS 2 - - - 1 3 OIIK-1, OIIK-3
uHpopmanuu
10 MUKpO3IEKTpOMEXaHUYECKUE 2 - - - 1 3 OIIK-1, OIIK-3
yCTpoiicTBa
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11 YcrpoiicTBa ynpaBieHusi CBETOM B | 2 2 - - 2 6 OIIK-1, OIIK-3
ONTUYECKUX BOJIOKOHHBIX
CBETO/INO0/1aX
12 YcrpolicTBa ynpaBieHHs CBETOM B | 2 2 - - 5 9 OIIK-1, OIIK-3
MHTETPaIbHON ONTHKE
13 YcrpoiicTBa ynpaBieHus CBETOM 2 - - - 1 3 OIIK-1, OIIK-3
Ha OCHOBE ()OTOHHBIX KPUCTAIIJIOB

Wroro 3a cemectp| 28 18 16 0 46 108

6 cemecTp

14 AHanu3 TEXHUYECKOIO 3aJJaHusl - - - 14 6 20 OIIK-1, OIIK-3
15 JIuteparypHbliii 0030p - - - 10 10 OIIK-1, OIIK-3
16 PacueTHas yacth KypcoBOMH - - - 15 15 OIIK-1, OIIK-3
paboThI
17 IlpoexTHas 4acTh KypcoBOi - - - 8 8 OIIK-1, OIIK-3
paboThI
18 Hanncanue otueTa no KypcoBoit - - - 12 12 OIIK-1, OIIK-3
pabote
19 3ammra KypcoBoit pabOTHI - - - 7 7 OIIK-1, OIIK-3

Hroro 3a cemectp| 0 0 0 14 58 72

Wroro| 28 18 16 14 | 104 180

5.2. Conep:xanue pa3iesnoB (TeM) TUCHUNINHBI

Coneprkanne pa3ienoB (TeM) TUCHUTUIAHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B Ta0wmIe 5.2.
Tabmuma 5.2 — Coneprkanue pa3zienos (TeM) TUCHUILIMHEI (B T.4. 1O JEKIHUSIM)

HazBanus pa3nenos (tem)
JUCHUITIINHBI

Copnepxxanue pa3aenoB (TeM)
JUCHUTUIUHBI (B T.Y. 1O JICKIHAM)

TpynoemkocThb
(JIeKLIMOHHBIE
3aHATHSA), U

dopMupyemble
KOMIIETCHIIUU

5 cemecTp

1 3akoHbI U3TyUEHUS

[IpeameT AMCHUIUIMHBI U €€ 3a1a4u.
3akon Imanka. 3aKoH cMeIIeHNs
Buna. 3akon Credana-bonbimana.
Paguanmonnsie GpyHKINU.
Paguanmonnbie cBOMCTBA.
HurerpanbHble paaralliOHHbIE
cBoiicTBa. 3akoH Kupxrooa.
MoHoxpomaTuiecKkue
paaualMoOHHbIE CBOMCTBA.
HanpagnenHble paiualiioHHbIE
cBoiicTBa. COTHEYHOE U3ITyYEHHE.

OIIK-1, OIIK-3

Hroro
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2 VIcTOYHUK U3ITyYEHUS.
HcTOYHUKH HEKOT€PEHTHOIO
U3ITyYeHUs

TenioBble HCTOYHUKY U3TyUYEHUS.
UepHoe Te10, KO3PHUITUSHT
TEIUIOBOT'O U3IyUYEHHS 1OJIOCTH.
HItudgt Hepucra, CUITMTOBBIHA
U3Jy4yaTellb, TEMHbIE U3Iy4aTely,
TpyOHbIE KBapLIEBbIE U3JIy4aTEIH.
Jlammnibl HaKanMMBaHUA.
l'azopaspsagHbie ICTOYHUKHU
u3nydyeHus. Buasl paspsna,
UCIIOJIb3YEMBIE B ra30pa3psIHbIX
VCTOYHMKAX U3aydeHus. JlyroBoi
pa3psaa. JIIOMUHECUEHTHBIE JIAMIIBI.
Paznuunble razopaspsaHbie
VCTOYHHMKHU. ['a30pa3psiHbie
MMITYJIbCHBIE JIaMIIbl JJIs1 HAaKauKu
TBEPAOTENIbHBIX Ja3epoB. McTounuku
U3JIy4EeHHs B BAKYYMHON YD
00J1acTH crieKTpa.

OIIK-1, OIIK-3

Hroro

3 CBeTousnyyaronme Tuoabl

CeTouznyyaroniie Juo/Ibl:
napaMeTphl U XapaKTEPUCTUKH.
CriekTpanbHble XapaKTEPUCTUKH
JIOMUHECIICHTHBIX CBETOAHOIOB.
O PeKTUBHOCTD TIOMUHECIICHITHH.

OIIK-1, OIIK-3

Hroro

4 ICTOYHUKH KOT€PEHTHOTO
U3ITy4eHUs

MonekynspHbie nazepsl. JIazepsl Ha
CO2. Henpepriabie CO2 nazepsl.
Jlazepsl Ha MOJIEKYJISIPHOM a30Te.
ApronoBeii nazep. ['enuii-HeoHOBBIN
na3zep. Jlazepsl Ha Mapax METaJJIOB.
TBeproTenbHbBIC TA3EPHI.
Xumunueckue jazepsl. Jlazep Ha
Kpacutensx. Jlazep Ha cBOOOTHBIX
anekTpoHax. Jlazepsl ¢ p-n-
NEepexo/laMu U reTeponepexo1aMu.
Jlazepsl ¢ mepecTporKOil 4aCTOTHI.

OIIK-1, OIIK-3

Hroro
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5 IlpreMHHKH U3ITy4eHUs

Knaccudukanus npueMHUKOB
n3ny4deHusi. OCHOBHBIE TapaMeTphl
JIETEKTOPOB cBeTa. JleTeKTophl Ha
OCHOBE (pOTOMPOBOIUMOCTH.
DOoTOPE3UCTOPBI. XaAPAKTEPUCTUKH U
napaMeTpsl POTOPE3UCTOPOB.
®otoanozast. PIN ¢oromuost.
®dotorpan3ucTopsl. [IpueMHUKN
U3JTY4YCHHUS! HA OCHOBE BHEUTHETO
dororddekra. DIEKTPOBaAKYyMHBIC
¢doTos1eMeHTH M (POTOIIEKTPOHHBIE
YMHOXUTENN. DIEKTPOHHO-
ONITHYECKHUE TIPEOOpPa30BATEIIN.
CUMHTHIUTALMOHHBIE JETEKTOPBI.
[TomynpoBOAHUKOBBIE CUETYHKH.

OIIK-1, OIIK-3

Hroro

6 CoHeYHBIE DIIEMEHTEI

ConHeuHbI€ AIEMEHTHI: TapaMETPhI U
xapakTepucTuku. Criocoobl
KOHLICHTPUPOBAHHUS COJIHEYHOTO
CBETA.

OIIK-1, OIIK-3

Hroro

7 IIpuGopsI ¢ 3apsa0BOM
CBSI3BIO

Xpanenue 3apsga. [lepenoc 3apsina u
YaCTOTHBIE CBOMCTBA.

OIIK-1, OIIK-3

Hroro

8 YcrpoiicTBa ynpaBieHus
XapaKTCPUCTHUKAMHA
KOI'CpCHTHBIX ITYYKOB

DNEKTPOONTUYECKUE U
aKyCTOONTHYECKUE CBETOBHIC
3aTBOPLI, ) KUAKO-KPUCTATINIMICCKUEC U
MMOJIYITPOBOAHUKOBLIC TPAHCIIAPAHTHI,
YCTPOMCTBA HA OCHOBE
doTopedpakTUBHBIX cpes,
n3oJaTopel Papazes.

OIIK-1, OIIK-3

Hroro

9 YcrpoiicTBa 0TOOpakeHus
uHpOpMaLuu

DEeKTPOHHO-TY4EBbIE U,
KUJIKOKPUCTATIINYECKUE TUCIIIICH,
Ja3epHble MPOECKIIMOHHbBIE CUCTEMBI,
rojorpapuuecKkue TUCIIIeH, CUCTEMBI
dbopmupoBaHus 00LEMHOTO
U300paKeHHMs.

OIIK-1, OIIK-3

Hroro

10
MHUKpPO3JIEKTpOMEXaHUYECKUE
yCTpOMCTBa

[IpuHIIMTIBI CO31aHMS
MHUKPO3JIEKTPOMEXaHUUECKUX
yCTpOUCTB U (poTonmTorpadus,
ONTUYECKUE
MUKPO3JIEKTPOMEXaHUYECKHE
3JIEMEHTBI, IPUMEHEHHE
MHUKPO3JIEKTPOMEXaHUUECKUX
YCTPOMCTB.

OIIK-1, OIIK-3

Hroro
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11 YcrpoiictBa ynpasieHus KoMnoHeHTBI BOJIOKOHHO- 2 OIIK-1, OIIK-3
CBETOM B ONTHYECKUX ONTUYECKUX JIMHUU, MOAYIISATOPHI,
BOJIOKOHHBIX CBETOJAMOJIAX MYJIbTHILIEKCOPHI U
JEMYJIbTHILIEKCOPHI, U30JIATOPHI,
COCIMHUTEIIN, PA3BETBUTEIIH,
(OKYCHPYIOIIHE YIEMEHTHI.
Hroro 2
12 YcerpoiicTBa ynpaBieHus [LnanapHble TUAIIEKTPUUYECKHUE 2 OIIK-1, OIIK-3
CBETOM B MHTETPAJIbHON ONTHUKE | BOJHOBO/IbI, HEIMHEUHbBIE
npeoOpa3oBaTeIy U3IyYCHUS,
KaHAJIbHbIE BOJTHOBO/IbI, 3JIEMEHTHI
BBO/Ia-BbIBO/IA U3JTYUYECHUSI.
Hroro 2
13 YcrpolictBa ynpaBieHuUst Onruyeckue eny, ONTUYECKUN 2 OIIK-1, OIIK-3
CBETOM Ha OCHOBE (DOTOHHBIX  |TPAH3UCTOP, MUKPOYHII, ONTHYECKHE
KPHUCTAIIJIOB OTpaHUYUTENN, (POTOHHO-
KPUCTAJITMYECKHE BOJIOKHA.
Hroro 2
Hroro 3a cemectp 28
6 cemecTp
14 AHann3 TEXHUYECKOT O Brimaua TexHMYecKHUX 3aJaHUN Ha - OIIK-1, OIIK-3
3a/laHus KypcoByto padory. M3noxenue
MOpsJIKa BHIMOTHEHHs. TpeOoBaHMs K
0(OPMIICHHUIO U 3aILIUTE KYPCOBOMH
paboTHI.
Hroro -
15 JIuteparypHbIii 0030p CornacoBaHue CIHACKa - OIIK-1, OIIK-3
JUTEepPATyPHBIX UICTOYHUKOB U IJIaHa
0030pHOI YacTu paboTHI.
Hroro -
16 PacueTHast yacTb KypcoBOM | AHaIM3 UCXOAHBIX JaHHBIX 110 - OIIK-1, OIIK-3
paboThI paboTre. AHATUTUYECKHE PACUCThI.
Hroro -
17 IlpoekTHas yacTh KypcoBoii |IIpoBepka rpaguueckux MaTepuanoB - OIIK-1, OIIK-3
paboThI MIPOEKTA.
Hroro -
18 Harmmcanwne otyeTa mo [IpoBepka opopmiieHus padbOTHI, - OIIK-1, OIIK-3
KypcoBoii paboTe npea3almTa.
Hroro -
19 3amuTa KypcoBoi paboTel | 3ammra KypcoBOi pabOThI B BUIIE - OIIK-1, OIIK-3
MPE3CHTALINH.
Hroro -
Hroro 3a cemectp -
Hroro 28
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HaumeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tab6muma 5.3. — HaumeHnoBaHue MpakTUUECKUX 3aHATUH (CEMUHAPOB)
8
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Hazpanus pa3nenos (tem) HaunmenoBanue npaktudyeckux | Tpynoemkocts, | Dopmupyemsie
JUCLUIIAHBI 3aHATUN (CEMHHAPOB) q KOMIIETEHIIUH
5 cemecTp
1 3akoHbI U3TyUYEHUS 3aKOHBI KBAHTOBOM ONTHKH. 2 OIIK-1, OIIK-3
HUroro 2
2 VICTOYHUK U3ITy4YEHUS. Pacu€t xapakTepucTUK U3ITy4EHUS 2 OIIK-1, OIIK-3
McTOYHMKH HEKOTEPEHTHOTO |JIaMIl HakanuBaHus. Pacuer
U3ITy4eHUs XapaKTEPUCTHUK ra3opa3psiiHbIX
JaMmIl.
HUroro 2
3 CBeTou3Ny4aronIfe JUObI | DIEKTPUUECKUE TTapaMeTPhl 2 OIIK-1, OIIK-3
MOJIyIPOBOJIHUKOBOT'O IMOAA.
Hroro 2
4 VcTouHMKHM KOTrepeHTHOro |Pacder xapakTepucTuk 2 OIIK-1, OIIK-3
U3ITy4EHUs UHTEPHEPEHIIMOHHOTO (QUIIBTPA.
HUroro 2
5 IlpueMHHKH U3TydEeHUS Pacuet xapakrepuctux 2 OIIK-1, OIIK-3
(dhoTopesucropa.
HUroro 2
6 CoJsIHEYHBIE 2JIEMEHTHI Konctpykuuu conHedHoro 2 OIIK-1, OIIK-3
3JIEMEHTA Ha KPEMHUHU U apCeHUe
rajuIusl.
Hroro 2
8 YcrpoiictBa ynpasinenuss | Pacuer mongynsaTopa Ha 2 OIIK-1, OIIK-3
XapaKTepUCTHKAMH ¢doropedpakTUBHOM KpHUCTALIIE.
KOT'€pEHTHBIX ITy4KOB Wtoro 2
11 YcrpoiictBa ynpasinenus |PacdeT akycTOONTHYECKOTO 2 OIIK-1, OIIK-3
CBETOM B ONTHUYECKUX MOJYJISITOPA.
BOJIOKOHHBIX CBETOJIMOJAX Htoro 2
12 YcrpoiictBa ynpaBienus |OnNTHUeCKUE XapaKTEPUCTUKHU 2 OIIK-1, OIIK-3
CBETOM B MHTErpajbHON IJIAHAPHOT'O BOJIHOBOJA.
OIITHUKE HToro 2
Hroro 3a cemectp 18
Utoro 18
5.4. JlabopaTopHbIe 3aHATHUSA
HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbaune 5.4.
Tabauia 5.4 — HaumeHoBaHue 1a00paTOpHBIX paboT
Hassanist PAACIO8 | Haunersonasme radoparopms patior | TPYAPMNOCT | DoPIPYewe
5 cemecTp
3 CseTounsmyyaromme HccenenoBanue BHEIHEN KBAHTOBOU 4 OIIK-1, OIIK-3
JTMOJTBI 3P HEKTUBHOCTH MOTYTIPOBOIHUKOBBIX
CBETOJINO/IOB.
IIpakTHueckue 4 OIIK-1, OIIK-3
(boTopaTOMETPHUECKUE U3MEPCHHUS.
Hroro 8
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5 Ilpuemuukn HccenenoBanue 4yBCTBUTEIBHOCTH 4 OIIK-1, OIIK-3
U3ITyYCHUS dorope3ucropa.

Hroro 4

6 ConHeuHsble 351eMeHTHI | M3yueHne npuHImna padoTsl 4 OIIK-1, OIIK-3
KPEMHHUEBOT'O COJIHEUHOTO 3JIEMEHTA U
OCHOBHBIE €0 ITapaMeTpBhl.

Hroro 4
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBasi padora

Copepxanue, TPyJI0OEMKOCTh KOHTAKTHON ayAMTOPHON paboThl U GOpMHUpPYyEMbIe KOMIIETEHIIUHU B
paMKax BBIIIOJHEHHUS KypCOBOW paOOThI PEACTaBICHbI B TabuIe 5.5.
Tabmuma 5.5 — ConepkaHue KOHTAKTHOW ayIMTOPHOM pabOThI U €€ TPYJ0EMKOCTh

ConeprkaHre KOHTaKTHOM ay TMTOPHOI paboThI TpynoemkocTs, 4 PopmupyemEIe
KOMIIETEHIINU
6 cemecTp
Brimaya TeXHUYECKHX 3a/IaHU Ha KypCOBYIO paboTy. 2 OIIK-1, OIIK-3
N3noxenue nopsika BeImoaHeHUs. TpeOoBaHus K
0(hOPMIICHHIO | 3aITUTE KypCOBOW pabOTHI.
CornacoBaHue CIIUCKA JTUTEPATYPHBIX UICTOYHUKOB U 2 OIIK-1, OIIK-3
IU1aHa 0030pHOM YacTH MPOEKTA.
AHaM3 UCXOHBIX TAaHHBIX MO0 KypCOBOU padoTe. 4 OIIK-1, OIIK-3
AHaJIUTUYECKHUE PACUETHI.
[IpoexTupoBanue npruOOPOB. 4 OIIK-1, OIIK-3
[TpoBepka opopmieHust paboThI, Mpea3aIinTa. 2 OIIK-1, OIIK-3
Uroro 3a cemectp 14
Hroro 14

[IpumepHas TeMaTuka KypcoBBIX padoT:
. @oTonpueMHOe YCTPOUCTBO IJIsi CIIEKTPOMETPHUH.
YerpoiicTBo it POTOHHON 00pPaOOTKU ONTHYECKUX MATEPHUATIOB.
OnTOBOJIOKOHHAS TUHHS TIEPEIayuu.
YCTpOHCTBO ISl UMITYJIBCHON (hOTOHHOM 00pabOTKH.
VYerpoiicTBo 11t PaMaHOBCKOM CIIEKTPOCKOIIHNH.
YCTpoiicTBO 1S MiCCIeTOBAaHMSI ONTHYECKUX CBOMCTB TOHKUX CJIOEB B OJIMKHEW WH(ppaKpacHON
o0nacTH criekTpa.
7. ®OTOUYYBCTBUTEIbHBIE TPUOOPHI € 3apsAaoBoi cBs3bto Ha MIIT MC.
8. PacueT OCBETHTENBHOTO YCTPOUCTBA MOIYIPOBOJHUKOBBIX HCTOUHHUKOB CBETA.
9. ConneuHas OaTapes AJi1 NUTaHUs ObITOBBIX TPUOOPOB.
10. Pacyer akyCTOONTHYECKOI'O MOJYJIATOPA.
11. Moaynsarop Ha poTopepakTHBHOM KpUCTAILIE.
12. Jlunamuka poTopedpakTHBHOTO OTKJIMKA B KPUCTAJIIAX CHIIJICHUTOB.
13. JInramuka GOTOMHIYITUPOBAHHOTO MOTJIOMIEHUS CBETa B OTOpePaKTUBHBIX KPUCTAIIIAX.
14. Pacyer onTHKO-aKyCTHYECKOI0 3aTBOpa Jyist Jazepa Ha AUT.
15. IlnanapHbIe BOJTHOBOJBI Il ONITOMH()OPMAIIHOHHBIX CUCTEM.

AR .

5.6. CamocTosiTesIbHaAs1 padoTa

Bubl caMoCTOSATEIbHOM pabOTHI, TPYJ0EMKOCTh U (HOPMHUPYEMbIe KOMITIETCHIIMH TPECTaBICHBI B
tadyuue 5.6.
Tabmuia 5.6. — Buibl caMocToATeIbHOM PadOThI, TPYI0EMKOCTh U (DOPMHPYEMbIE KOMIICTCHIIUN
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Buael

HasBanus paznenos (Tem) . | Tpynoemkocts, | @opMupyemble Dopmsbl
JUCITUTLINHBI CaMOCTOATCILHON q KOMIICTCHITUHT KOHTPOJIA
paboTsl
5 cemecTp
1 3akoHbI U3TYyUEHUS ITogroroska k 1 OIIK-1, OIIK-3| KontponbHas
KOHTPOJIbHOU pabota
pabote
IloaroroBka x 1 OIIK-1, OIIK-3| TectupoBanue
TECTUPOBAHUIO
Hanmcanwne ordera 1 OIIK-1, OIIK-3 Otuer no
10 TIPAKTUIECKOMY MPAKTUYECKOMY
3aHSATHIO 3aHSATHIO
(cemunHapy) (cemunapy)
Hroro 3
2 VIcTOYHUK HU3ITyYEHUS. [Togroroska k 1 OIIK-1, OIIK-3| KonrtposnbHas
W cTOYHNKY HEKOTEPEHTHOTO | KOHTPOJIBHOM pabora
W3IIyYCHUS pabore
TToaroroBka x 1 OIIK-1, OIIK-3| TectupoBanue
TECTUPOBAHUIO
Hanucanue otuera 2 OIIK-1, OIIK-3 OTuyer no
0 MPAKTUYECKOMY MPaKTUYECKOMY
3aHATHUIO 3aHATHIO
(cemuHapy) (cemuHapy)
Hroro 4
3 Ceerouznyyatomue nuoael | [loaroroBka k 1 OIIK-1, OIIK-3| KoHTponbHas
KOHTPOJIbHOU paborta
pabore
IToaroroska k 1 OIIK-1, OIIK-3| TecrupoBanue
TECTUPOBAHUIO
[MoxroroBka k 4 OIIK-1, OIIK-3| JlaGoparopHast
nabopaTtopHOi pabora
pabore, HarUCaHKUe
oT4eTa
Htoro 6
4 Ucrounuku korepertHoro |Iloaroroska k 1 OIIK-1, OIIK-3| KonrtponbHas
U3ITy4YeHUs KOHTPOJIbHOM pabota
pabote
IloaroroBka x 1 OIIK-1, OIIK-3| TectupoBanue
TECTUPOBAHUIO
Hanmcanwne oTdera 1 OIIK-1, OIIK-3 Otuet no
10 TIPAKTUIECKOMY MIPAKTUYECKOMY
3aHSATHIO 3aHSATHIO
(cemunHapy) (cemunapy)
Hroro 3
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5 IIpueMHHKH U3Ty4YEeHUS [TonroroBka k OIIK-1, OIIK-3| KontponsHas
KOHTPOJILHOMH pabora
pabore
TloaroroBka x OIIK-1, OIIK-3| TectupoBanue
TECTUPOBAHUIO
Hanucanue oruera OIIK-1, OIIK-3 OTuyer no
0 MPAKTUYECKOMY MPAKTHIECKOMY
3aHSTHIO 3aHATUIO
(cemuHapy) (cemuHapy)
[MonroroBka k OIIK-1, OIIK-3| JlaGoparopHas
nabopaTtopHOi pabora
pabore, HarMCcaHKe
oTyera

Hroro

6 CoHEUHbIE 2JIEMEHTHI IToaroroska k OIIK-1, OIIK-3| KonrtponbHas
KOHTPOJIbHOM pabota
pabote
IloaroroBka x OIIK-1, OIIK-3| TectupoBanue
TECTUPOBAHUIO
Hanmcanwne oTdera OIIK-1, OIIK-3 Otuer no
0 MPAKTUYECKOMY MPAKTHYECKOMY
3aHSATHIO 3aHATHIO
(cemunHapy) (cemunHapy)
IToaroroBka k OIIK-1, OIIK-3| JlabGoparopHas
nabopaTopHO pabota
paboTte, HarMcaHue
oTyera

Uroro
7 IIpuGopsI ¢ 3apsa0BOM [ToaroroBka k OIIK-1, OIIK-3| TectupoBanue
CBSA3BIO TECTUPOBAHUIO

Hroro

8 YcrpoiicTBa ynpaBieHus IToaroroBka k OIIK-1, OIIK-3| KontponsHas

XapaKTePUCTUKAMH KOHTPOJIbHOU pabora

KOTE€PEHTHBIX ITyYKOB pabore
[ToaroroBka k OIIK-1, OIIK-3| TectupoBanue
TECTUPOBAHUIO
Hanucanue otuera OIIK-1, OIIK-3 Otuer o
0 MPAKTUYECKOMY MPAKTHIECKOMY
3aHSTHIO 3aHATUIO
(cemunapy) (cemunapy)

Uroro
9 VYcrpoiictBa otrobpakennst | [loaroroBka k OIIK-1, OIIK-3| TectupoBanue
uHbopmauu TECTUPOBAHUIO

Hroro

10 IToaroroBka k OIIK-1, OIIK-3| TectupoBanue

MUKpPO3IEKTPOMEXaHUUECKHE |TECTUPOBAHUIO

yCTpOMCTBA Utoro
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11 Yerpoiicta ynpasnenuss  |[loaroroska k 1 OIIK-1, OIIK-3| KonrtponbHas
CBETOM B ONTHYECKUX KOHTPOJIbHOU pabora
BOJIOKOHHBIX CBETOJAMOJIAX pabore
TloaroroBka x 1 OIIK-1, OIIK-3| TectupoBanue
TECTUPOBAHUIO
Hrtoro 2
12 Ycrpoiicta ynpasnenus — |[loaroroBka k 2 OIIK-1, OIIK-3| KontponsHas
CBETOM B MHTETPAIbHOU KOHTPOJIbHOM pabora
ONTHKE pabote
TloaroroBka x 1 OIIK-1, OIIK-3| TectupoBanue
TECTUPOBAHUIO
Hanucanue oruera 2 OIIK-1, OIIK-3 OTuyer no
0 MPAKTUYECKOMY MPAKTHIECKOMY
3aHSTHIO 3aHATHIO
(cemunapy) (cemunapy)
Uroro 5
13 YcrporictBa ynpasinenust | IloaroroBka k 1 OIIK-1, OIIK-3| TectupoBanue
CBETOM Ha OCHOBE (DOTOHHBIX |TECTUPOBAHUIO
KpHUCTaJIJIOB HUroro 1
Hroro 3a cemectp 46
IloaroroBka u 36 DOK3aMeH
c/llaya ’K3aMeHa
6 cemecTp
14 AHanu3 TEXHUYECKOTO Hanucanne otuera 6 OIIK-1, OIIK-3 KypcoBas
3a1aHUs 10 KypCcOBOM pabora, Otyer
pabote 10 KypCOBOM
pabote
Hroro 6
15 JIuteparypHslii 0030p Hanucanue oryera 10 OIIK-1, OIIK-3 Kypcosas
10 KypCOBOM pabota, Otyer
pabote 110 KypCcOBOM
pabote
Uroro 10
16 PacueTHas yacth KypcoBol |Hanmucanue otuera 15 OIIK-1, OIIK-3 KypcoBas
paboThI 10 KypCOBOH pabora, OTyer
pabore 10 KypCOBOH
pabore
Hroro 15
17 IlpoexTHas yacTh KypcoBoii | Hanucanue otuera 8 OIIK-1, OIIK-3 Kypcosas
paboThI 10 KypCOBOU pabora, Otuer
pabote 10 KypcOBOM
pabote
Hroro 8
18 Hanucanue otuera 1o Hanucanue otuera 12 OIIK-1, OIIK-3 Kypconas
KypcoBoO# paboTe 10 KypCOBOM pabota, Otyer
pabote 110 KypCcOBOM
pabote
Uroro 12
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19 3ammra KypcoBoil paboThI

110 KypCOBOM

Hanwucanue otuera 7

OIIK-1, OIIK-3 Kypcosas

pabora, Otuer

pabote 10 KypCOBOM
pabote
Hroro 7
Hroro 3a cemectp 58
Uroro 140

5.7. CooTBeTcTBME KOMNETEHIIUI, )OPMUPYEMBIX IPH U3yYeHUHU JUCIUNINHBI,
M BUI0B 3aHATHH

CooTBeTcTBHE KOMMETEHINH, GOPMUPYEMBIX MPU U3YUECHUU NUCHUIUIUHBI, U BUIOB 3aHSITUH

MpeACTaBICHO B TabuIe S5.7.
Tabnuua 5.7 — CooTBETCTBUE KOMIETEHIHH, ((OPMUPYEMBIX IPU U3YUEHUH AUCLUILINHBI, U BUJOB

3aHATHI
Bunet yaeOHOM nesTeIbHOCTH
dopmMupyemsle
Jlek. | Ilpak. | Jla6. | Kypc. | Cam. DopMBI KOHTPOJIS
KOMIIETEHIIH
3aH. | 3aH. | pab. | pab. | paO.

OIIK-1 + + + + + |KontposbHas pabota, Kypcoas pabora,
JlaGopatopnas pabora, OT4eT 0 KypCOBOMH
pabote, OTYeT o MPAKTUYECKOMY 3aHATHUIO
(cemunapy), TectupoBanue, Jk3aMeH

OIIK-3 + + + + + |KonTponbHas pabota, Kypcosas pabora,
Jlaboparopnas pabota, OT4eT 10 KypcoBOU
pabote, OTYET MO MPAKTUYECKOMY 3aHATHUIO
(cemunapy), TectupoBanue, Jxk3ameH

6. PeiiTunronas cucrema AJISl OHCHKH YCII€EBA€EMOCTH Oﬁy‘{alOIHI/IXCH

6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banipHbIE OLIEHKH

N . MaxkcuManbHbIN
MaxkcuManbHbIN MaxkcuManbHbIN
0aJut 3a mepuo;y Bcero 3a
@DopMBbI KOHTPOJIS 6amt Ha 1-yto KT ¢ | Gayn 3a mepuon
mexay 2KT u Ha ceMecTp
Havana cemectpa | mexnay 1KT u 2KT
KOHEII ceMecTpa
5 cemecTp
Konrponsnas padora 10 0 10 20
JlaboparopHnas paboTa 0 10 10 20
TectupoBanue 5 0 5 10
OT4er 1o NpaKTUYECKOMY 5 10 5 20
3aHSTHIO (CEMUHAPY)
OK3aMeH 30
Htoro makcumym 3a 20 20 30 100
nepuo
Hapacraromum ntorom 20 40 70 100
BannbHbIE OLIEHKH I KypCOBO# pabOThI MpecTaBIeHbI B TabauIe 6.1.1.
Ta6muma 6.1.1 — baibHbBIE OLIEHKH 1)1 KypCOBOM paOOThI
14
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. . |MakcuMainbHBIH OaI
MaxkcumManbHbIN MaxkcuManbHbIN
3a mepuoa mexay | Bceero 3a
DopMbl KOHTPOJIS 6amn Ha 1-y10 KT ¢ 0asu1 3a nepuoj
2KT u Ha xoHerlt CEMECTp
Hayana cemectpa | mexay 1KT u 2KT
cemecTtpa
6 cemecTp
OTtyeT o KypcoBoit 15 15 30 60
pabote
Otuer no 10 20 10 40
MPaKTUYECKOMY 3aHSITHIO
(cemuHapy)
Nrtoro makcumym 3a 25 35 40 100
nepuos
Hapacratomum urorom 25 60 100 100

6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIHA KOHTPOJIb

[TepecueT 6a/UIOB B OIIEHKH 32 TEKYIIUH KOHTPOIb MPECTABICH B TabmuIe 6.2.
Tabnuia 6.2 — Ilepecuer 6AJJIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb

bannbl Ha ATy TEKyIIero KOHTPOIS Orenka

> 90% ot MakcuMabHOI cymMMbl OamoB Ha naty TK 5

Ot 70% no 89% ot makcumabHOU cyMMBbI O6aiioB Ha naty TK

Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha naty TK

N |W |

< 60% ot MakcuManbHOI cymMbl OamioB Ha naty TK

6.3. IlepecueTr cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[TepecueT cymMmmbl 6aJIIOB B TPAAUIIMOHHYIO U MEXIyHAPOJIHYIO OLICHKY MPEACTABICH B TaOIHUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIJIOB B TPAIUIIUOHHYIO U MEXIYHAPOAHYIO OLICHKY
HroroBas cymma 6asios,
Ouenka YUYUTBIBAET YCIICIIHO CTaHHBIN Ouenka (ECTS)
9K3aMeH
5 (oTM4HO) (3a4TEHO) 90 -100 A (oTIIMYHO)
4 (xoporo) (3a4TeHO) 85 -89 B (o4ens xopor1o)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (Y1OBJIETBOPUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (Hey1OBJIIETBOPUTEIHHO) (HE 3aUTEHO) Huxe 60 Gannos F (neynosnerBoputeabHO)

7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(POPMALMOHHOE 00ecnieyeHUue TUCIHILINHBI
7.1. OcHoBHAas1 JUTEpPaTYypa

1. I[TanoB, M. ®@. ®usnyeckue ocHOBB (HOTOHUKH : yueOHOEe mocobue / M. @. Ilanos, A. B.
ConomMoHOB. — 2-e u3n., uctp. — Cankr-IlerepOypr : Jlanp, 2018. — 564 c. [DnexTpoHHbIH pecypc]: —
Pexum noctyna: https://e.lanbook.com/book/101835.

7.2. lonoiHMTEIbHAS JTUTEPATYPa

1. IlanoB, M. @®. ®u3nueckue OCHOBBI GOTOHUKH : yueOHOoe nmocodue / M. ®. Ilanos, A. B.
ConomoHOB. — 2-¢ u3a., ucnp. — Cankrt-IletepOypr : Jlans, 2022. — 564 c. [DnekTpoHHBIN pecypc]: —
Pexxum noctyna: https://e.lanbook.com/book/212564.
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2. I'mymenko, A. I'. OcHoBBl GOTOHUKH: (KOHCHEKT JeKIuii) : yuebHoe mocobue / A. I
I'mymenko, E. I1. I'mymenko, C. B. XKykos. — Camapa : [II'VTH, 2018 — Yacts 1 — 2018. — 152 c.
[DnexTponHsbIi pecypc]: — Pexum gocryna: https://e.lanbook.com/book/182199 .

3. I'mymenko, A. I'. OcHoBBl GOTOHUKH: (KOHCHEKT JeKIuii) : yuebHoe nmocobue / A. I
I'mymenko, E. I1. I'nymenko, C. B. )KykoB. — Camapa : [II'VTH, 2018 — Yacts 2 — 2018. — 198 c.
[DnexTponHsbIi pecypc]: — Pexum gocryna: https://e.lanbook.com/book/182201.

7.3. YueOHO-MeTOANYECKHE TT0COOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYEeCKHE MOCOOUs

1. OCHOBBI ®OTOHUKHN U OIITODJIEKTPOHUKU: yuebHOMETOIUUECKOE MTOCOOUME TIO
ayJIUTOPHBIM 3aHATHUAM H CaMOCTOATEIbHON paboTe CTYAEHTOB IJs OaKajlaBpOB TEXHHYECKUX
HanpasJeHui moaroToBku crenuansHoctelt / C. B. Cmuphos, E. B. Caspyk - 2011. 30 c. [DnexTpoHHBIH
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/10967.

2. OCHOBBI ®OTOHUKHM N OIITODJEKTPOHUKU: Mertonuueckue yka3aHUs K
BBITIOJTHEHUIO J1abopatopHbix padot / C. B. CmupHoB - 2022. 20 c. [DnekTpoHHEIH pecype]: — Pexum
nocryma: https://edu.tusur.ru/publications/10968.

3. OCHOBbI ®OTOHUKMU: Metonuueckue ykazaHusi 1O BBIIOJTHEHUIO KypCOBON pabOThI U
OpraHHM3aIMu caMoCTOATENbHON paboThl crynenToB / C. B. Cmupnos, E. B. Caspyk - 2012. 22 c.
[DnexTponHsbIit pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/10971.

7.3.2. Y4yeOHO-MeTOAUIECKHE ITOCOOUS NJIsl JIUII
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0OB

Y4ebHO-MeTOAMUECKIEe MaTepUaibl sl CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaroIuXCst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
aJIalITUPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jst i ¢ HapyIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

Jst U ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1s i1 ¢ HAPYIIeHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe PO eccuoHATbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipu u3yuyeHUN OUCHUILIMHBI PEKOMEHIyeTCs 00palaThbcsi K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkpbIT gocTyi:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe o0ecrnedyeHre JUCHUIITTHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPpaMMHOe oOecriedeHue 1JIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHUs 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI U IIPOMEKYTOYHOH aTTeCTAllMH UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0YHBIX MECT Ui y4eOHOH rpymmbl, 000pyJOBaHHAs JOCKOM U CTaHIAPTHON yueOHOM
Mebenblo. MiMeroTes MynbTUMeInitHOe 000pyT0OBaHUE U yueOHO-HATIIAHbIE TTOCOO0US, 00eCTIeUnBaIOIINe
TEMATUYECKHUE NIUIIOCTPALMHU 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

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

VYuebHas aynutopus: yaeOHasi ayJuTopusl sl TPOBEICHUSI 3aHATUN JICKITMOHHOTO THIA, yueOHas
ayIUTOPUS TSI MIPOBEACHUS 3aHITUN MPAKTHUYECKOrO THUIIA, Yy4eOHAs ayauTOPHUS IS MPOBEIACHUS
3aHATHHA CEMHHApPCKOTO THUMA, MOMENICHHWE I NMPOBEACHHUS TPYMIOBBIX W HHAWBHIAYAJIbHBIX
KOHCYJIbTAllMi, TOMEIICHUE IS MPOBEICHUS TEKYIIETO KOHTPOJS M MPOMEKYTOUYHON aTTECTAIlUU;
634034, Tomckas obnacts, T. Tomck, Bepmununa ynuma, 1. 74, 121 ayn.
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Onucanue UMeroLerocss 000pya0BaHuUs:

- [Tpoexrop;

- [TpoeKLIMOHHBIN 3KpaH;

- Kamepa;

- Muxpodos;

- Tym0Ga i1t mokaunKa;

- MaruuTHoO-MapKepHas J0CKa;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieuyeHue 1Jisl JJa0opaTOpPHBIX padoT

JlabopaTopusi MUKPOCKOIIOMETPUU U CHEKTPOMETpUU: yueOHas ayJuTOPHS AN MPOBEICHHS
3aHATUN NPAKTUYECKOTO TUIA, yueOHast ayIUTOpUs Ui MPOBEACHUS 3aHATHI J1abOpaTOpHOTO THIA;
634034, Tomckast obmacts, r. Tomck, Bepmununa ynuia, 1. 74, 005-1 ayn.

Omnucanue UMeEroNIerocs 000py0BaHUS:

- JlazepHslii ciekTpanbHbli ammuncomerp Jmunc-1891 CAT

- KoMmmeke ckaHUpyIOLIEro 30H10BOr0 MUKPOCKOIIA;

- ATomHO-cunoBoi Mukpockon Certus Optic U ¢ coBMEIIEHHBIM ONTHYECKUM MUKPOCKOIIOM;

- KomnbroTep nepconanbHsblil (2 mwr.);

- HoyTOyk;

- Kommuiekt cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemogaBaTels.

[Iporpammuoe obecnieueHue:

- AvaSoft ThinFilm - USB1;

- AvaSoft-Raman for AvaSpec;

- AvaSpec - USBI;

- NSpec;

- Spectr;

8.4. MaTepI/IaJ'lI)HO-TeXHI/I‘leCKOC 1 MporpamMmmMHoe o0ecneyeHue A KprOBOﬁ paﬁoTbI

VYyebOnast aynuropusi: yueOHasi ayJUTOpUs JJIsl IPOBEACHUS 3aHATHH JIEKIIMOHHOTO THUIIA, YuyeOHast
ayJIuTOpUs IJIs MPOBEACHUS 3aHATUM MPAKTHUUYECKOTO THUIA, yuyeOHas ayAuTOpus sl IpPOBEICHUS
3aHSATUM CEMHUHApPCKOr0 THIA, MOMEIIEHHEe JIsi MPOBEACHUS] T'PYNMOBBIX U HWHIUBHUAYAJIbHBIX
KOHCYJIbTAllUM, MOMEIIeHUE AJIsI IPOBEACHUS TEKYIIEeTO KOHTPOJS M MPOMEKYTOYHON aTTecTaluu;
634034, Tomckas obnacts, T. Tomck, Bepmununa ynuma, 1. 74, 121 ayn.

Onucanue uMeroLerocss 000pya0BaHuUs:

- [Tpoexrop;

- [TpoeKLIMOHHBIN 3KpaH;

- Kamepa;

- Muxpodos;

- Tym06a it mokagumKa;

- MaruuTHO-MapKepHas J0CKa;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.5. MaTepuaibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecredyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIOJB3YIOTCS YUeOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacCIIOJIOKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnekr, 1. 40, 233 ayn.;

- 634045, Tomckas ob6nacts, r. Tomck, yn. KpacHoapmetiickas, 1. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Onucanrie UMEIOIIErocss 000pyA0BaHUS:
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- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMITBIOTEPHI MOAKIIOYEHBI K ceTH «HTepHEeT» M 00ecrneunBaloT AOCTYN B JICKTPOHHYIO
nH(popmManmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeyeHp mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

8.6. MaTepuaJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTLTAHBI IS JIUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JIMIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAJIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 00YUEHUS OOILEro U CeHUaIbHOr0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/mepenaun yueoHoi HHOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENoAaBaHus
U1 00y4aroUUXCs C MHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayAuTOpHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOH, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHsA MPETyCMOTPEHO MCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX OOBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiila Ha dKpaHe) MPH MOMOIIM BUACOYBEIUUYUTENEH I KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopMaIuu B JOCTYIHBIX opMax, MOOMIBHON CHCTEMbI 00y4YeHUS IS
JIIOJeY ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3allMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xanue OLEHOYHBIX MATEPHUAJIOB JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabuure 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Haspawmi pasaeinos (tem) PopwmHpyemie ®opmebl koHTpOJst | OnieHounbie MaTepuansl (OM)
JUCLUTIIINHBI KOMIIETEHIINH
1 3akoHbI U3Ty4YEHHS OIIK-1, OIIK-3 |KonTponbHas [IpumepHsIil nEpEYEHD
pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIbHBIX PaboT
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBLIX 3aJaHuN
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOITPOCOB
Ortuer no TeMbl NpaKTUYECKUX 3aHATUN
MPaKTUYECKOMY
3aHATHUIO
(cemunapy)
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2 VICTOYHUK U3Ty4CHUS. OIIK-1, OIIK-3 |KonTponbHas [IpumepHsIil nEpeyeHb
HcTouHnKy HEKOTepeHTHOTO pabota BAapUAHTOB (3aJaHUI)
U3ITyYeHUs KOHTPOJIBHBIX PadoOT
TectupoBanue [IpuMepHBIii TIEpeYeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
Oruer 1o TeMbl NPaKTUYECKUX 3aHATHN
IIPAKTHYECKOMY
3aHITHUIO
(cemuHapy)
3 CBeToM3my4aromue 1O IbI OIIK-1, OIIK-3 |KonTpoJsbHas [IpuMepHbIii TEpeUeHb
pabora BapUaHTOB (3aaHui)
KOHTPOJIbHBIX paboT
JlaGopaTopHas Tembl m1abopaToOpHBIX paboT
pabota
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepedens 3K3aMeHATMOHHBIX
BOITPOCOB
4 VICTOYHUKHU KOT€PEHTHOTO OIIK-1, OIIK-3 |KonTpoabHas [IpumepHsIil nEpeYEHb
U3IIyYeHUS pabota BAapUAHTOB (3aJjaHUI)
KOHTPOJIBHBIX PaboOT
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenp sK3aMeHaIMOHHBIX
BOITPOCOB
Otuer 1o TeMbl NPaKTUYECKUX 3aHATHN
IIPAKTHYECKOMY
3aHATHIO
(cemuHapy)
5 IlpyeMHHKH U3TydYEeHUS OIIK-1, OIIK-3 |KonTpoJsibHas [IpumMepHbIi TEpeUYeHb
pabora BapUaHTOB (3aJjaHui)
KOHTPOJIBHBIX paboT
JlaGopaTopHas Temsbl n1abopaTopHbIX padoT
pabota
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAIMOHHBIX
BOITPOCOB
Oruer o TeMbl NpakKTUYECKUX 3aHATUN
MIPaKTUYECKOMY
3aHATHIO
(cemuHapy)
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6 CoHEeuHbIE 3J1EMEHTHI OIIK-1, OIIK-3  |KoHTponbHas [IpumepHbIiil nepedeHb
pabora BapHAHTOB (3aIaHMIA)
KOHTPOJIBHBIX PadoOT
JlaboparopHas Tembl 1abopaTopHBIX pabOT
pabota
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aaHUI
OK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOIIPOCOB
Ortuer no TeMbl MPaKTUYECKUX 3aHITUI
MPAKTHYECKOMY
3aHATHUIO
(cemuHapy)
7 Ipubops! ¢ 3apsaoBoii ceszbio |OIIK-1, OIIK-3 | TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Tepeuens sK3amMeHaIIMOHHBIX
BOIIPOCOB
8 YcrpoiicTBa ynpaBieHus OIIK-1, OIIK-3 |KonTponbHas [IpumepHbIil nepeyeHb
XapaKTEePUCTHKAMHU pabora BapUaHTOB (3aJaHui)
KOT€PEHTHBIX ITy4YKOB KOHTPOJIbHBIX PaboT
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuens sK3amMeHAITMOHHBIX
BOIIPOCOB
Otuer 1o Tembl IpaKTHUECKUX 3aHATUI
MPAKTHUECKOMY
3aHATHUIO
(cemuHapy)
9 YcrpoiicTBa 0TOOpakeHUs OIIK-1, OIIK-3 |TectupoBanue [IpumepHbIil nepeyueHb
uHpOpMaIUU TECTOBBIX 3aIaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOIIPOCOB
10 OIIK-1, OIIK-3 |TectupoBanue [IpumepHsIil nEpEYEHb
MUKpPO37IEKTPOMEXAHUUECKUE TECTOBBIX 3aJaHUI
yCTpOHCTBa DK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOIIPOCOB
11 YcrpolictBa ynpaBiaeHuUst OIIK-1, OIIK-3 |KonTpoJsbHas [IpuMepHBIi TEpeUeHb
CBETOM B ONTHYECKUX pabora BapUaHTOB (3aaHui)
BOJIOKOHHBIX CBETOIMOaX KOHTPOJIbHBIX paboT
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Tepeuens sK3amMeHaIIMOHHBIX

BOITPOCOB
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12 YcrpoiicTBa ynpasiieHus OIIK-1, OIIK-3  |KoHTponbHas [IpumepHBIil nepeyeHb
CBETOM B MHTETPAJIbHOW ONTHUKE pabora BAapUAHTOB (3aJaHUI)
KOHTPOJIBHBIX PadoOT

TectupoBanue [IpuMepHBIii TIEpeYeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
Oruer 1o TeMbl NPaKTUYECKUX 3aHATHN
IIPAKTHYECKOMY
3aHITHUIO
(cemuHapy)
13 YcrpolictBa ynpaBiaeHuUst OIIK-1, OIIK-3 |TectupoBaHue [IpuMepHbIii TEpeUeHb
CBETOM Ha OCHOBE (DOTOHHBIX TECTOBBIX 3a/laHUM
KpHCTaJUIOB OK3aMeH IIepeyens sK3aMeHaMOHHBIX
BOIIPOCOB
14 AHanu3 TEXHUYECKOTO OIIK-1, OIIK-3  |Otuer no kypcosoii | [IpumepHbIil nepedeHb
3a/1aHUS pabote TEMaTHK KypCOBBIX paboT
15 JIutepatypHslii 0030p OIIK-1, OIIK-3  |Otuer no kypcosoii | [IpumepHsIil nepedeHb
pabote TEMaTHUK KypCOBBIX padoT
16 Pacuernas yactb kypcooit |OIIK-1, OIIK-3 |OTtuer no kypcosoii | [IpumepHblIil nepeueHb
paboThI pabote TEMaTHUK KypCOBBIX paboT
17 IlpoekTtHas yacts KypcoBor |OIIK-1, OIIK-3 |Otuer no kypcoBoii |[IpuMepHblii mepedyeHb
paboThI pabore TEMAaTHK KypPCOBBIX pabOT
18 Hanncanue otuera 1no OIIK-1, OIIK-3  [Otuer no kypcosoii | [IpumepHbIil nepedeHb
KypcoBoii paboTe pabote TEMaTUK KyPCOBBIX paboT

19 3ammra kypcoBoit padoter  |OIIK-1, OIIK-3 |Otuer o kypcoBoii | [IpumepHbIii IepedeHb
pabore TEMAaTHUK KypPCOBBIX pabOT

Hlkana oneHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOy4YEeHHUS IO
JUCHUIUIMHE NpUBeJeHa B Tadnuue 9.2.
Tabmuna 9.2 — lllkana oueHkn cPOPMUPOBAHHOCTHU TUIAHUPYEMBIX PE3yJIbTATOB OOyUECHHS IO

JUCIHUTIINHE
®dopmynupoBka TpebOBaHUM K CTeeHH C(HOPMUPOBAHHOCTH
Ouenka Bannet 3a OM TUTAHUPYEMBIX PE3yJIbTaTOB O0YUYECHHS
3HATh YMETh BJIQJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HeyAOBIETBOPUTENBHO) | MAKCUMAIBHOMU | UJIM ()parMeHTapHBIE YMEHHUH UITn HABBIKOB WJIN
CyMMBI 0aJIIoB 3HAHUS YaCTUIHO (dbparmeHTapHbBIC
OCBOEHHOE MIpUMEHEHHE
yMEHHE HaBBIKOB
3 ot 60% 10 o011e, HO He B LIEJIOM YCIICILIHO, B 1LICJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYypUPOBAHHBIE HO HE YCIEUIHOE, HO HE
MaKCUMaJbHOM 3HAHUSA CHUCTEMATHUYECKU | CUCTEMATHUECKOe
CYyMMBI 0aJIoB OCYIIECTBIISIEMOE MPUMEHEHUE
yMEHHE HABBIKOB
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4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.
Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Onenka ®opmyInpoBKa TPeOOBAaHUH K CTENIEHU KOMIIETEHIINN

2 He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEyAOBIETBOPUTENBHO) | UJTU
3HaTh HA YPOBHE OPUEHTHPOBaHMS, TpeicTaBleHnid. O0ydaromuiics 3HaeT
OCHOBHBIC MMPU3HAKH WM TEPMHUHBI U3y9IaeMOTO dJIEMEHTA COACPKAHMS, X
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX WITU CXeMaX M 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

3 3HaTh U YMETh Ha PeNPOAYKTHBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBJIECTBOPUTEILHO) |M3YUYEHHBIN 3JIEMEHT COICPKAHUS PEIPOTYKTUBHO: TPOU3BOIBHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTH B JIEMOHCTPUPYEMBIX
IECUCTBUAX.

4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U

MCPCICKTUBLI Pa3BUTUA U 0COOEHHOCTH AJId pa3HbIX 00BEKTOB YCBOCHUA.

5 (oTIM4HO) 3HaTh, yMETh, BIAJICTh HA CHCTEMHOM ypoBHE. OOydaromuiicsi 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/Iep KaHUSI CUCTEMHO, TPOM3BOJIBHO U 10Ka3aTEIbHO
BOCITPOMU3BOJUT CBOW 3HAHUA YCTHO, IMCBbMCHHO UJIK B ICMOHCTPUPYCMBIX
I[CﬁCTBPISIX, YUUThIBAA U YKa3bIBasAd CBA3U U 3aBUCUMOCTH MCKY 3THM
SJICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIIMHEBI, €T0

S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. Kakne XxapakTepuCTUKH OMUCHIBAIOT PaJMallMOHHbIE CBOMCTBA MaTEpUaIOB?
1. moxazarenb NPENIOMIICHUS, TOKA3aTeNb MOTJIOMEHUs, KO3()PUIMEHT OTpaKeHHUS.
2. K03 GUIIMEHT MOTIOMECHHS, KO3PPUIIUESHT SKCTHHINH, KO3PDUIIUESHT MPOITYCKaHUSI.
3. ko3 dunmeHT morNomeHusA, KOdOPUIUEHT OTpakeHHs, KOAPPHUIIMEHT MPOMyCKaHus,
OoTpakaTejabHask CIIOCOOHOCTD.
4. paguanioHHas CTOMKOCTB, 1032 O0TyUYeHUSI.
2. Kakue UCTOYHUKH UMEIOT CIIEKTP MU3IIyYCHHS TPUOTUKEHHBIN K COTHEUHOMY U3JTYyYEHUIO?
1. JIroMHuHECIIEHTHEIE JJaMIIbI.
2. Jlamnibl HaKQJIMBAHUSL.
3. I'a3opa3psaHbIe JIaMIIbI.
4. PTyTHBIE JJaMITbl BBICOKOTO JJABJICHHUS.
3. C noMmolIipo Kakoro 3aKk0Ha BO3MOKHO ONPEIEIUTh CIIEKTP U3TYyUYECHHS COTHIA?
1. 3akon Kupxroda.
2.3akoH BuHa.
3. 3akoH IInanka.
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4. 3akon Credana-bonpiimMana.
4. Kakue uCTOYHUKH UMEIOT CIUIOIIHOW CIEKTP U3ITydeHUs?
1.JIroMMHECIIEHTHBIE JIAMIIBI.
2. Jlamnibl HaKQJIMBAHUSL.
3. I'a3opa3psaHbIe JIaMIIbI.
4. ITonynpOBOIHUKOBBIE CBETOANOIBI.
5. Kakue MCTOYHUKH UMEIOT CIEKTP H3JIYUYECHHUS NPUOIMKEHHBIN K M3Jy4YEHHIO a0COIIOTHO-
YyepHOro Tesna’?
1. JIroMHuHECIIEHTHEIE JJaMIIbI.
2. Jlamnibl HaKQJIMBAHUS.
3. I'a3opa3psaHble JIaMIIbI.
4. PTyTHBIE JJaMITbl BBICOKOTO JJABJICHHUS.
6. Kakne UCTOUHUKHA UMEIOT KOT€PEHTHOE U3JIyUYEHHUE.
1. JIroMHuHECIIEHTHEIE JJaMIIbI.
2. Jlamnibl HaKQJIMBAHUSL.
3. IlosynipOBOAHUKOBBIE JIa3€PhI
4.ITonynpOBOTHUKOBBIEC U3TyYaOIIUE TUOIBI.
7. Kakue u3 ykazaHHbBIX J1a3€pOB HHKEKIIMOHHBIE?
1. PyOuHOBBIiA.
2. AproHOBBIH.
3. Ha napax menu.
4. ITonynpOBOIHUKOBBIM.
8. Kakne ycTpoiicTBa MCHOJB3YIOTCS IJIs yHNPaBICHUS YaCTOTOW CJIE€JOBAaHHSA MMIYJIbCOB
W3ITy4eHHs?
1. ITpuzma Hukods.
2. AKyCTO-ONTUYECKUN MOTYJISITOP.
3. Unrepdepomerp dadpu-Ilepo.
4. JlndpaknuoHHas perieTka.
9. Yto ncnonp3yeTcs 11 HAKauyKW U3Ty4YeHUS B JIa3epax Ha allOMO-UTTPUEBOM IpaHaTe?
1. T'a3opa3zpsiaHbIE JTaMIIbI.
2. DNEKTPOHHBIN My4YOK.
3. Tnerouuit pa3psn.
4. XuMHU4ecKas peakiusi.
10. C moMoIipo Kakux yCTPONCTB BO3MOXKHO 3apETHUCTPUPOBATh HH(DPAKpaCHOE U3ITydYCHHE?
1. ®oTOyMHOKHUTENA.
2. ®oToauona.
3. Oxnaxmaemoro (gorope3ucropa.
4. ®oTOTpaH3UCTOPA.

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

AOCOIIOTHO YepHOE TeJ0. 3aKOHBI U3ITYUYCHUSI.

PannanmonHbie CBOKMCTBA TBEPIBIX TE.

VcTOYHUKY CIUIOIIHOTO U3Iy4YeHus. JlaMIbpl HakaaIuBaHUs.
Hcrounuku nuHen4aroro crekrpa ['azopa3psaHble 1aMIIbl BBICOKOTO M HU3KOTO J1aBJICHUS.
M cTOYHUKH KOT€pEHTHOTO U3Ty4EHUSI.

Jlazepsl. Knaccudukarus. OCHOBHbIE TapaMETPHI.

I"a30BbI€ Na3ephl.

TBepaoTenbHbIE J1a3€PHL.

ITosrynipoBOIHUKOBBIE J1A3€PHI.

10. Jlazepsl ¢ mepecTpoiKoil 4aCTOTHI.

11. ITomynpoBOHUKOBBIE CBETOANOIBI.

12. 3axoHbBI KBAaHTOBOM ONTHKHU.

13. Knaccuduxaiyst UICTOYHUKOB ONTHYECKOTO U3ITyUYCHHUS.

14. ITomynpoBOJHUKOBBIE CBETOANO/bI, KaK 3JIEMEHT ONTONIEKTPOHUKHU.
15. IlomynpoBogHHKOBBIE Ja3epbl. KOHCTpYKTHBHBIE 0COOEHHOCTH.

16. DnemeHTs! ynpaBieHUsI TapaMeTPaMU ONITHYECKOT0 U3JIy4ECHHUS.

17. Monynauus ONTUYECKOTO U3ITyUEHHUS.

A SRR Y
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18.
19.
20.
21.
22.
23.
24.
25.
26.
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JlucniepcuoHHbIE U MOJISIPU3ALIMOHHBIE YIEMEHThI ONTHYECKUX YCTPONCTB.
OcHOBHbBIE IPUHLIUIIBI TOCTPOSHUS ONTHYECKUX HH(POPMAIIMOHHBIX CUCTEM.
doTonpueMHbIe yCTpoilcTBa. OCHOBHBIE ITAPAMETPHI.
[TorynpoBOIHUKOBBIE IETEKTOPHI U3ITYUCHHUS.

doTtomnpueMHbIe YCTpOCTBA Ha BHENTHEM (oTodPdeKTe.

doTtornpueMHbIe YCTPOMCTBA Ha PUOOPAX C 3apPsTOBOM CBA3BIO.

DJIEMEHTHI U YCTPOMCTBA UHTETPAIBHOM ONTORJIEKTPOHUKH.
OnTOBOJOKOHHBIE TUHUY MEPEAAYU U YCTPONUCTBA HA UX OCHOBE.
YcerpoiicTBa 0TOOpaKeHUsT ONTUYECKON MH(POPMAITIH.

9.1.3. IlpuMepHBIii IepedeHb BOMPOCOB /IS 3AIIUTHI KYPCOBOH padoThl

Ilepeuncinre OCHOBHBIE IAPAMETPBI MOLYJIATOPOB.

Yro Takoe miaHapHbI BOJIHOBOA?

Hapucyiite cxeMaTuuHO yCTpOMCTBO 111 PaMaHOBCKOM CIIEKTPOCKOIIUH.
Kaxum KI1O o6mnanatot conmHeynbie GOTOITIEMEHTHI?

W3 KakuX MOJIyIPOBOAHUKOBBIX MaTE€PHUAIOB U3rOTABINBAIOT (POTOPEZUCTOPHI?

9.1.4. IlpuMepHbIii NepeYeHb TEMATHK KYPCOBBIX padoT

DoTONPUEMHOE YCTPOUCTBO IJIsI CHEKTPOMETPHH.

YerpoiictBo 1t GOTOHHON 00paOOTKH ONTHYECKUX MAaTEPUAJIOB.

OnTOBOJOKOHHAS JTUHUS ITEPEIayu.

YeTpoicTBO 151 UMITYJIBCHOU (DOTOHHOM 00pabOTKH.

VYerporictBo i1 PaMaHOBCKOM CIIEKTPOCKOIIHH.

YCTpoCTBO I HCCIIETIOBAHUSI ONITHUECKUX CBOMCTB TOHKHUX CJIOEB B OJIMKHEH MH(PpPAKpaCHOM
00J1acT criekTpa.

®oTOYyBCTBUTEIBHBIC MPUOOPHI C 3apsaoBoit csa3bio Ha M/IIT MC.

. Pacder ocBeTHUTENHHOTO YCTPOICTBA TOIYIIPOBOTHUKOBBIX HCTOYHUKOB CBETA.
. Conneunas Gatapest A1 MUTaHUS OBITOBBIX TPHOOPOB.

10.
11.
12.
13.
14.
15.

Pacyer akycTOONTHYECKOTO MOIYJIATOPA.

Monynstop Ha hoTopePpakTUBHOM KpHCTaJLIE.

Junamuka ¢poTope@pakTUBHOTO OTKJIMKA B KPUCTANIaX CUJUICHUTOB.

Junamuka GOTOMHAYIUPOBAHHOTO MOTJIONIEHUS CBeTa B (oTOpepakTUBHBIX KpUCTAIIIAX.
Pacuert ontuko-akycTudeckoro 3atsopa s jgazepa Ha AU

[1nanapHbIe BOIHOBO/BI 17151 ONITOMH(MOPMAIIHOHHBIX CUCTEM.

9.1.5. IlpuMepHbIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

. CKOJIbKO aKCHAJbHBIX THIOB KOJIEOAHUN MOXKET BO30YUTHCA B pe30HATOPE PYOMHOBOTO Ja3epa

nnuHoi 10 cm? lllupuHa TUHUM CIOHTAHHOU MoMUHecHeHInu AA = 0,6 HM, IJIMHA BOJIHBI
uznydenus 0,69 MkM, koappumenT npenomienus pyouna 1,76. KakoBa mupuna pe3oHaHCHOM
JIMHUAM JUIS aKCUAIBHOTO KOJIeOaHus?

. OHpe,Z[eJII/ITb BCJIMYHNHY HCHACBIICHHOT'O ITOKA3aTCJId YCUIICHUA, CCIIHU TIPU IMPOXOKIACHUN

AKTHUBHOTO JIa3€PHOT0 3JIEMEHTA IMHOM 10 CM MHTEHCHBHOCTD U3JIy4YeHUs Bo3pacTaet B 20 pas.
Otpaxxatellb HE YUUTHIBATD.

. PaccunTaTth MakcuManbHOE 3HAUCHHE IIOTHOCTHU MOHOXPOMAaTHYCCKOT'O U3JIYYCHUSA YCPHOTO

Tena JJiA MoBepXHOoCTH, nMerolient remneparypy 500 K u 2500 K.
Omnpenenuts TeMIepaTypy, 10 KOTOPOH HY>KHO HarpeTb YepHYI0 MOBEPXHOCTH, 4TOObI 20% el
SHEPTUU NPUXOAUIOCH HA BUANMYIO 00JIaCTh CIIEKTPA.

. PaccumTaiiTe nmoreHunan 3aXKuraHusi B pa3psaHoi TpyOke, [Ba MIIOCKOMAapauIeIbHBIX KaToa

KOTOPOH pazesieHbl MPOMEKYTKOM JITUHON 2 MM, €CiH TpyOKa 3amoiHeHa a30ToM. OTHOIIeHne
CTEeNEHU MOHU3ALMM K JaBICHUIO COCTaBiseT My aproHa 60 map MOHOB / MM PT. CT.'M.
OTHOIIEHHE HANIPSHKEHHOCTH AJIEKTpUYEecKoro noJst K gasienuto 10 000 B / M-mm pT. cT

9.1.6. TeMbl NpaKTUHYECKUX 3aAHATHIA

3aKOHEI KBAHTOBOM OIITHUKH.

. Pacuér xapakTepucTUK U3Ty4YeHUs JaMI HaKaluBaHUs. Pacuer xapakTepHUCTUK Ta30pa3psIHbIX

JJaMIl.

CornacogaHa Ha noprane Ne 79763 24



Pacuer xapakTepucTuk HHTEPPEPEHIIMOHHOTO (PHITBTpA.

Pacder xapakrepuctuk poTopesnucropa.

KOHCTpYKIIMM COTHEYHOTO 3JI€MEHTa Ha KPEMHUH M apCEHU/IC TajlTusl.
Pacuer moaynsTopa Ha hoTopeppakTHBHOM KpHCTAILIE.

OnTryeckue XapaKTEPUCTHKH IJIAHAPHOTO BOJTHOBOIA.

NownkEWw

9.1.7. Tembl 1a00paTOPHBIX padoOT

HccnenoBanue BHEIIHEH KBAHTOBOM 3((EKTUBHOCTH MOJITYTIPOBOAHUKOBBIX CBETOIMO/IOB.
[TpakTuyeckue GOTOPaTMOMETPUUECKUE H3MEPEHHSL.

HccnenoBanue 4yBCTBUTENBLHOCTH (pOTOpE3HCTOpA.

W3yuenne npuHLuna paboTbl KPEMHHEBOT'O COJTHEYHOTO 3JIEMEHTa U OCHOBHBIE €TI0 TapaMeTphl.

S

9.2. MeTonnueckne peKOMeHIalUA

YueOHBI MaTepuan u3iaraercs B GopMe, Mpearoiaraliie caMmoCTOsATEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas 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 ¢ yuyeOHBIMH MaTepuajaMH, BBIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHHUS MaTepHaia HeoOX0IUMO PEryJIspHO
oOpamaTbcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-NIOPTaIaMU, COAECPKAIIUMHU
HAayYHO-TIONYJSPHbIE W CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE pEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYATbHOTO MOHMMAHUS U OCBOEHHS MaTepuaja, BbIJENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YyUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3
MIPAKTUKU;

— €CJIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEyEeT BBISICHUTH UX
3HauYeHHE JIJIsl MIOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUMBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
YKypHaJIe Mo TUCIUILUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU
310POBbsI H HHBAJINI0B

Juis nun ¢ OrpaHUYEHHBIMH BO3MOJKHOCTSIMM 3J0pPOBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLICHOYHBIE MaTepHaibl, EPEeYeHb KOTOPhIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHalibl OLEHUBAHUA IJs JHUIl C OTPAaHHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSl U MHBAJIUJOB

Buapl 7onOMHUTENBEHBIX OLIEHOYHBIX CDOpMBI KOHTPOJIAA 1 OLICHKHU

Kareropuu o6yuaronuxcs

MaTepHaoB pe3yJabTaToOB 00yUYEeHUs
C HapylmeHusIMH cyxa TecTbl, NMCbMEHHBIE [IpenmyiiecTBEHHO TMCHbMEHHAS
CaMOCTOSITeNIbHBIE PaOOTHI, BOIIPOCHI IIPOBEpKa
K 3a4eTy, KOHTPOJIbHBIE pabOTHI
C HapylLIeHUSIMU 3pEHUS CobecenoBaHue 1o BOpocam K [Ipenmy1iecTBEHHO yCTHas
3a4eTy, OMpOC M0 TEPMUHAM poBepKa (MHAWBUYAJBHO)
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C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4eHUSIMHU 110
0o01IeMe IUIITHCKUM
MOKa3aHMUSIM

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecTBEHHO MPOBEPKa

METOJIaMH, OTIPEICIISTFOIIIMMHIC
HCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKHU

b

9.4. MeToauueckue PE€KOMEHIAUHA MO OMCHOYHBIM MaTepuajaamM AJdA JUIl ¢ OrpaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJIN/I0B

I[J'IH JMLg € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacCTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B mieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTECHTOM 3aJaHUs BCIIYX;

— IpeoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
noctynHasi popma nmpeaocTaBiIeHHsI OTBETOB Ha 3a/IaHUs, @ UMEHHO:

— INMCHbMCHHO Ha 6yMare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCHIOJIB30BAHUEM YCIYT ACCUCTEHTA;

— IpEeJCTaBJICHNE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIbTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMU
310POBbS U MHBAIHAOB MO AUCHUILIMHE MPpEIycMaTPUBAET MpeaocTaBleHne nHPopMauu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEHUSIMU 3PeHHUst:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTHMueHHBIM HIpU(TOM.

Jst M ¢ HAPYIIEHUsIMHU cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeyaTHOU (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeYaTHOM (opme.

HpI/I H606XOI[I/IMOCTI/I JI JIUL ¢ OTPAaHMYCHHBIMU BO3MOXHOCTAMHU 340POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIlOB.
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