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1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

1. IlpuoOpeTeHrue 3HAHWN W HABBIKOB, HEOOXOMHMMBIX JJIs MCCIEIOBAHUS M JIKCITyaTalluu
pUOOPOB U YCTPOMCTB ONTOIIEKTPOHUKH.

1.2. 3agauy AUCHUILIUHBI

1. OcBoeHuUe TEOPETUYECKHUX OCHOB M MPAKTUUYECKUX HABBIKOB B 00JIACTH ONTOAJIEKTPOHUKH.
2. V3ydeHue MPUHIUIIOB pacueTa, KOHCTPYUPOBAHUS U GYHKLIMOHUPOBAHUS OCHOBHBIX Y3JIOB U
3JIEMEHTOB COBPEMEHHOM ONTHKO-3JIEKTPOHHOM amaparyphl.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnnast (Moayn).
Yacte Ostoka gucrmiing: O0A3aTeIbHas 4acTh.
Monynb quctumiinH: Moayns HampaBieHUs moAroToBku (special hard skills - SHS).
Nunexc qucuumiuael: 51.0.03.08.
PeanusyeTcs ¢ mpuMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInu 1 HHAUKATOPBI UX JOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUeHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

OIIK-5. Cnocoben
IPUHUMATH
000CHOBaHHBIE
TEXHUYCCKHE PEIICHUS B
po(heCcCHOHAILHOM
JIEITENHHOCTH,
BBIOMPATH 3P PEKTHUBHBIC
u Oe30IacHbIe
TEXHHYECKHE CPEJICTBA U
TEXHOJIOTHH

OIIK-5.1. 3naer
COBPEMEHHBIC TEXHUYECKHE
CpE/ICTBa U TEXHOJIOTHUHU

3HaeT TEOPETUUECKHE OCHOBBI
OMTORJIEKTPOHUKH, IPUHITUIIBI PAOOTHI U
XapaKTePUCTUKU OCHOBHBIX
ONTORJIEKTPOHHBIX IPUOOPOB U YCTPOUCTB

OIIK-5.2. YMeeT BHIOHpAThH
0e30IMacHbIC TEXHHUECKHE
CPEeICTBA U TEXHOJIOTUHU B
npohecCHOHATBLHOM
JCSITeTIbHOCTH

Ymeer noadbuparh onTUMalIbHbIE TapaMeTPhl
ONTOXJIEKTPOHHBIX CUCTEM

OIIK-5.3. Bnageet
MPAKTUICCKUMHU HABBIKAMU
MPUHATHA TCXHUYCCKUX
pelIeHni B
npodecCuoOHAIBHON
JIESITCIIBHOCTH

BnaneeT IMPAKTUYCCKUMHU HaABbBIKAMHU pa60T bI C
COBPEMECHHBIM OIITO3JICKTPOHHBIM
000py0BaHNEM U METOJAMH pacuera u
MMPOCKTUPOBAHUA OIITOIJICKTPOHHBIX CXCM U
YCTPOMCTB

IIpodeccuonanbHbIe KOMIIETEHIUH
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[1K-3. T'oToB [1K-3.1. 3naer ctangapThl 10 | 3HAET METPOJIOTUYECKHUE CTAHIAPTHI 110

aHAM3UPOBATh U oopmIeHHIO U 0(pOPMIICHHIO U TIPEACTABICHUIO
CHCTEMaTH3HPOBATh NPEeCTaBICHUIO OKCIIEPUMEHTAIBHBIX PE3YJIbTATOB IO
pe3yIIbTATHI AKCIIEPUMEHTAIBHBIX M3MEPEHUIO TTapaMETPOB U XapaKTEPUCTUK
UCCIICIOBAHUH, pe3yIbTaToB MPUEMHHUKOB U ICTOYHUKOB M3ITyUCHHSI
HPEACTABIIATD [1K-3.2. YmeeT npoBoAUTH YMeeT npoBOAUTE aHAIN3 PE3yIbTaTOB HA
MaTepHuaJibl B BUAC aHAJIU3 U CUCTEMaTU3aINIO0 OCHOBE U3MEpPEHUI TapaMeTPOB U
Hay4HBIX OTYETOB, PE3yIbTATOB UCCIECIOBAHUNA | XapaKTEPUCTUK IPUEMHHUKOB U UICTOUYHUKOB
myOJIMKaLui, W3JIYy4YEHHUS
Npe3eHTalyi [TK-3.3. Brangeer HaBbikamu | BiiazieeT npakTHYECKUMU HaBBIKAMU PabOThI
paloThI B IporpamMmax 1o B nporpammax AvaSoft ThinFilm - USBI,
o(opMIIeHHIO HAyYHO- AvaSoft-Raman for AvaSpec, AvaSpec -

texHuyeckor gfokymentauuu |USB1, Spectr nnst uccinenoanus
CIEKTPANIbHBIX XapaKTePUCTUK MPUOOPOB
ONTO3JIEKTPOHUKHU

4. O0beM IMCOMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMHYeCKHX YaCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcst ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJILHYIO pa0doTy 00y4arommxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISET 3 3a4eTHRIX equHuIl, 108 akageMruuecKux 4acos.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B
tabmute 4.1.

Ta6ymmna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH

Becero  |CemecTpsl
4acoB |6 cemecTp

Bunbl yueOHOM nesTeIbHOCTH

KonTakTHas aynuropHasi padora o0y4yaroumuxcs ¢ npenojaaBarejaeM, BCero 52 52
JIeKk1IMOHHbBIE 3aHATUA 18 18
IIpakTHueckue 3aHATHS 18 18
JlaGopaTopHblie 3aHATHS 16 16
CamocrosiTeibHas padoTa 00y4aOIIUXCsH, B T.4. KOHTAKTHasI 56 56
BHEayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
[TonroroBka k 3auery 6 6
[ToaroroBka K TECTUPOBAHUIO 8 8
Hanucanue oTueTa 1o mpakTUYECKOMY 3aHATHUIO (CEMUHApPY) 11 11
[ToaroToBka K KOHTPOJIBHOM paboTe 7 7
[ToaroroBka k 1abopaTopHOii paboTe, HAITMCAHUE OTYETA 24 24
O0mas TpyaoeMKoCTh (B 4acax) 108 108
O0mas TpyaoeMKocTh (B 3.€.) 3 3

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

CTpyKTypa IHUCIUIUIMHBI 0 pa3jenaM (TeMaM) M BUIaM y4eOHOH JesATEeIbHOCTH MPHUBEICHA B
tabymue 5.1.
Tabmmma 5.1 — Paznensl (TeMbl) TUCIMILIMHBI M BUABI YI€OHON ACATEIHHOCTH

Jlexk. Bcero gacosn
HasBanus paznenos (Tem) sam [Tpak. | JIa6. | Cam. (6e3 dopmMupyemsbie
UCIUAILINHBI ” | 3aH., 4 | pab. |pal.,d KOMIIETEHIINHU
q 9K3aMEHa)
6 cemecTp
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1 3akons! uznyuyenus. Mlcrounuk 7 6 - 12 25 OIIK-5, [IK-3
n3inydeHus. Mictounuku
HEKOT'€PEHTHOI'O U3TyUYEHUS
2 CBeTou3y4aromme JU0 bl 1 2 8 13 24 OIIK-5, TIK-3
3 MlcTOYHUKH KOT€PEHTHOTO 2 2 - 5 9 OIIK-5, IIK-3
U3ITy4EHUs
4 IlpueMHUKH U3ITy4YEHUs 2 2 4 13 21 OIIK-5, [IK-3
5 IIpnuGopbI ONTOAIEKTPOHUKH 6 6 4 13 29 OIIK-5, T11K-3

Hroro 3a cemectp| 18 18 16 56 108

Utoro| 18 18 16 56 108

5.2. Conep:xanue pa3iesnoB (TeM) TUCHUNINHBI

Coneprxanne pa3iesoB (TeM) TUCHUTUTAHEI (B T.4. IO JIEKIHUSIM) PUBEICHO B Ta0ymIe 5.2.

Tao6mmia 5.2 — Co,

Jep>KaHUe Pa3/IeoB (TeM) TUCITUTIINHBI (B T.. 1O JICKITHSIM)

HaszBanus pasnenos
(Tem) TUCUMIUTAHBI

Coneprxkanue pa3ienoB (TeM) TUCHUTLTAHBI
(B T.4. 110 JIEKLIUSIM)

TpynoemkocTs
(JIEKIIMOHHBIE
3aHTHS), U

dopmupyemsble
KOMIIETCHIIUU

6 cemecTp

1 3akoHbI U3TyUEHUS.

HMctrounuk HU3JTy4YCHUH.

Hctounuku
HEKOT€PEHTHOTO
W3IIYyYEHHUS

[IpeameT AMCUMIUIMHBI U €€ 3aJ]a4i. 3aKOH
IUIaHKa. 3aKOH cMelleHus Buna. 3akon
Credana-bonbiMana. Pagnannonubie
¢bynkiuu. Panquanuonnbie cBOWCTBA.
HNuTterpanbable paualiMOHHbIE CBOKCTBA.
3akon Kupxroda. MoHoxpoMaTuieckue
paguanuoHHble cBokicTBa. HanpapneHHbie
paauanuoHHble cBorcTBa. COTHEUHOE
n3nydeHue. TennoBble HCTOYHUKHU
usnyuenus. YepHoe teno, kKodpGumueHT
TeIUI0BOTO u3nyuyeHus nmoioctu. [tudt
HepHcra,

CUJIMTOBBIN U3J1y4YaTellb, TEMHBIE
U3ITy4YaTeNu, TpyOHbIE KBapIIeBbIe
n3nyyvatenu. Jlamnel HaKaTMBaHUA.
l"azopaspsiaHpie ICTOUHUKH U3ITyYEHUS.
Bunel paspsaaa, ucrnons3yemeie B
ra3opaspsAHbIX UICTOUHUKAX U3JIyYEHHUS.
Jyrosoit pa3psa. JIFOMHUHECLICHTHBIE JIaMIIbI.
Paznuunble razopaspsiHble HCTOUHUKH.
l"azopaspsiaHble UMITYJIBCHBIE JIaMIIbI JUIS
HAaKaYKU TBEPAOTEIBbHBIX JIA3EPOB.
Hcroynnkuy u3iy4eHust B BaKyyMHoOU YD
00J1aCTH CIIEKTPA.

OIIK-5, TIK-3

HUroro

2 CBeTousiyyaronme
JUObI

CBeToIoIbI: TapaMeTPhl U
xapakTepucTuky. CrieKTpaabHbIe
XapaKTEPUCTHKH JTFOMHHECIIEHTHBIX
cBeTOANO010B. DPHEKTHBHOCTH
JFOMUHECICHITHH.

OIIK-5, TIK-3

Hroro
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3 UctoyHnku
KOT€PEHTHOTO
U3ITyYCHUS

Monekynsipubie na3epsl. JIazepsl Ha CO2.
Henpepriabie CO2 na3epsl. Jlazepsl Ha
MOJIEKYJISIPHOM a30T€. APrOHOBBIH JIa3ep.
['enuii-neoHoBbIN Na3ep. JIazepsl Ha mapax
MeTaJIoB. TBEpAOTENbHbIE JIa3€PHl.
Xumunyeckue j1azepsl. JIazep Ha KpacUTENAX.
Jlazep Ha cBOOOIHBIX dIeKTpOHAX. Jlazepsl ¢
pn- IepexolaMu U reTeponepexoaMu.
Jlazepsl ¢ mepecTpOMKON 4YacCTOTHI.

OIIK-5, TTK-3

Htoro

4 IlpuemHuku
U3ITy4EHUs

Knaccudukanus npueMHUKOB U3Ty4EHUS.
OCHOBHBIE TApaMETPHI IE€TEKTOPOB CBETA.
JleTekTopbl Ha OCHOBE (POTONPOBOAUMOCTH.
dorope3ucTopbl. XapaKTEPUCTUKH U
napameTpsl (oTope3ucTopoB. DOTOIUOIBI.
PINdoTtoauoasl. DoTOTpaH3UCTOPEI.
IIpueMHMKYN U3Ty4eHNsI HA OCHOBE
BHelHero Gorodddexra.
DeKTpOBaKyyMHbIE (DOTORIEMEHTHI U
(OTO3IEKTPOHHBIE YMHOXKUTEIIH.
DEeKTPOHHO-ONTHYECKHE TPeoOpa3oBaTeu.
CUMHTUIUIALMOHHBIE 1€TEKTOPBI.
[ToynpoBOIHUKOBBIE CUETUHKH.

OIIK-5, TIK-3

HUroro

5 Ipubopsr
OTITOYJICKTPOHUKH

YcTpoiicTBO, METOIBI pacyeTa MmapaMmeTpoB 1
xapakTepucTHK. OCHOBHBIE XapaKTEPUCTHKU.
Xpanenue 3apsiaa. [lepenoc 3apsiaa u
YaCTOTHBIE CBOMCTBA. DJIEKTPOONTUYECKUE U
aKyCTOONTHYECKHE CBETOBBIE 3aTBOPHI,
KHUJKOKPUCTAIITNYECKUE U
MOJTyIPOBOIHUKOBBIE TPAHCIIAPAHTHI,
yCTpOHCTBa Ha OCHOBE (hoTOpePpaKTUBHBIX
cpel. DNEKTPOHHO-TTy4YEBbIE U
KHUJIKOKPUCTAINTNYECKUE TUCIUIEH, JTa3epHbIE
MIPOEKIIMOHHBIE CUCTEMBI, TosIorpadudecKkue
JUCILIIEH, CUCTEMBI (POPMUPOBAHUS
obbeMHoOr0 M300paxkeHus. [lnanapusie
TUDIIEKTPUUECKHE

BOJIHOBO/IbI, HEJIMHEHbBIE TpeoOpa3zoBaTenu
U3ITy4eHUsl, KaHAJIbHbBIE BOJTHOBOJIBI,
AJIEMEHTHI BBOJIa-BBIBOJIA HU3ITYUCHHUS.

OIIK-5, TIK-3

Hroro

Uroro 3a cemectp

18

Htoro

18

5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

HanMmeHnoBaHue MpakTUYECKUX 3aHATUN (CEeMHHAPOB) MPUBEACHO B Tabmuie 5.3.

Tabnuma 5.3. — HauMeHnoBaHue NpakTUYECKUX 3aHATUN (CEMHHAPOB)

HazBanus pasnenos (Tem) HanmeHnoBaHme mpakTHYECKUX
JIACITUATITUHBI 3aHATUH (CEMUHAPOB)

TpynoeMKocCTb,
q

dopmupyembie
KOMIIETEHIINH

6 cemecTp
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1 3akoHbI U3TyUYEHUS. OCHOBBI KBAaHTOBOM ONTHKHU. 2 OIIK-5, I1IK-3
VlcTOUHMK M3ITy4CHHS. Pacuer xapakTepUCTHK U3ITy4YEHHS 2 OIIK-5, T1K-3
Hcrounnku JIaMI HaKaJHBaHMSL.
HEKOTCPCHTHOTO Pacuer XxapakTepuCTHK 2 OIIK-5, TTIK-3
M3y CHIA ra3opaspsiaHbIX JaMIL.
Hroro 6
2 CBeTousiyyaronme DJIEKTPUUYECKUE TTapaMeTPbl 2 OIIK-5, T1K-3
JTUOJTBI CBETOM3IIYYAIOIIErO
MOJTyTIPOBOTHUKOBOTO IHO/IA.
HUrtoro 2
3 Ucrounuku Pacuer xapakrepucTuk 2 OIIK-5, I1IK-3
KOTE€PEHTHOTO U3JIY4YCHHUsI |MHTeP(HEPEHIMOHHOTO (DHITBTpA.
Hroro 2
4 IlpueMHuku n3myueHus |Pacder xapakTepucTHK 2 OIIK-5, IIK-3
doropesucropa.
HWroro 2
5 Ipubopsr KoHCTpyKIIUM COTHEUHOTO 3JIEMEHTA 2 OIIK-5, T1K-3
OTNTORJIEKTPOHUKHU Ha KPEMHHHU U apCEeHUJIe Tajuius
Pacuer moxynsatopa Ha 2 OIIK-5, TIK-3
¢doropedpakTUBHOM KpHUCTaLIIE
OnTHyeckue XapaKTepUCTUKU 2 OIIK-5, I1IK-3
IUIAHApHOTO BOJIHOBOJAA
Hroro 6
Hroro 3a cemectp 18
Hroro 18
5.4. JlabopaTopHbIe 3aHATHUSA
HaunmenoBanue 1abopatopHbIX paboT mpuBeACHO B TadiuIe 5.4.
Tabmuma 5.4 — HaumeHnoBanue 1a60paTOpHBIX padoT
I({Tf;;l I;Ei}f;;iii:? HaumeHnoBanue 1abopaTopHbBIX paboT Tp ynoe:mocrb, igﬁﬁ?g g:r;;e
6 cemecTp
2 CeTou3iydaromue HccnenoBanue BHEIHEN KBAHTOBOU 4 OIIK-5, TIK-3
JTMOJTBI 3G GEKTUBHOCTH MOTYTIPOBOIHUKOBBIX
CBETOAMO/IOB.
[IpakTnueckue 4 OIIK-5, TIK-3
(oTopasOMETpHUYECKUE U3MEPEHHUS
Hroro 8
4 IlpuemHukn HccenenoBanue 4yBCTBUTEIBHOCTH 4 OIIK-5, TIK-3
U3Ty4eHUs ¢doropesuctopa.
HUroro 4
5 IIpubopsr N3yuenue npuHImna paboTs 4 OIIK-5, T1K-3
ONTORJIEKTPOHUKHU KPEMHHUEBOT'O COJTHEYHOTO 3JIEMEHTa U
OCHOBHBIE €r0 MapaMeTphl.
Hroro 4
Uroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / kypcoBasi pabora
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He npenycMoTpeHo y4eOHbIM M1aHOM

5.6. CamocTosiTesibHas padoTa

Bunasl caMmocTosTeNbHOM paboThL, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETEHIIMU IPECTABIICHBI B

tabnure 5.6.
Tabymma 5.6. — Buasl caMOCTOSATEIbHOM pabOThI, TPYJ0EMKOCTh U (POPMHPYEMBIC KOMIIETECHITUN
HasBanwus paznenoB | Buasl camocrositensHoil | TpynoemkocTs, | Dopmupyembie
DopMBbI KOHTPOJIS
(TeM) TUCIUTTAHBI paboThl q KOMIIETEHIIU
6 cemecTp
1 3akoHbI [ToaroroBka k 3auery 2 OIIK-5, T1K-3 3auér
HU3Ty9CHHA. IToaroroBka k 1 OIIK-5, TIK-3 TectupoBanue
HUcrounnk TECTUPOBAHUIO
U3JTYyICHHA. Hanucanue oTuera o 4 OIIK-5, TIK-3 Oryer no
Vcrounnku IPAKTHYECKOMY NPAaKTHYECKOMY
HEKOTCPCHTHOTO 3QHATHIO (CEMUHAPY) 3QHATHIO
H3IYy4YCHUA (CGMI/IHapy)
[ToaroToBka k 5 OIIK-5, [1IK-3 KoHntponbHas
KOHTPOJIbHOM paboTe pabota
Hroro 12
2 Ceerousnyuatoniue |[loaroroBka k 3a4ety 1 OIIK-5, I1K-3 3auér
JAOAbI IToaroroBka x 1 OIIK-5, TIK-3 TectupoBanue
TECTUPOBAHUIO
Hammcanue oTyera 1o 3 OIIK-5, TIK-3 Otuyet no
MPAKTHYECKOMY MPAKTHYECKOMY
3aHATUIO (CEMUHAPY) 3aHATHIO
(cemuHapy)
[ToaroroBka K 8 OIIK-5, TIK-3 JlaGopaTopHas
nabopaTopHoii paboTe, pabota
HAIMCaHKe OTYeTa
Hroro 13
3 cTouyHuKHU [ToaroroBka k 3auety 1 OIIK-5, TIK-3 3auéT
KOrC¢peHTHOI'0 IToaroroBka Kk 2 OIIK-5, IIK-3 TectupoBanue
H3ITyq9CHHA TECTUPOBAHUIO
Harmmcanune oTyera 1mo 2 OIIK-5, TIK-3 OrtueT 10
MPAKTHICCKOMY MTPAKTUICCKOMY
3aHATHUIO (CEMUHAPY) 3aHSATHIO
(cemuHapy)
Hroro 5
4 IlpueMHuKH ITonroroBka k 3auery 1 OIIK-5, IIK-3 3auér
U3TYy4CHHA IToaroroBka x 2 OIIK-5, TIK-3 TectupoBanue
TECTUPOBAHUIO
IToaroroBka x 2 OIIK-5, TIK-3 KonTposnbhas
KOHTPOJIbHON paboTe pabora
[ToaroroBka K 8 OIIK-5, TIK-3 JlaGopaTopHas
nabopaTopHoii paboTe, pabota
HAIMCaHKe OTYeTa
Hroro 13
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5 TIpubopsr [ToaroroBka k 3auery 1 OIIK-5, I1K-3 3auér
OIITO3JICKTPOHNKH [ToaroroBka k 2 OIIK-5, I1K-3 TectupoBanue
TECTUPOBAHUIO
Hamucanue otyera 1o 2 OIIK-5, TIK-3 Ortuet 1o
MPAKTHIECKOMY MIPAKTUYECKOMY
3aHATHIO (CEMUHApY) 3aHATHUIO
(cemuHapy)
[ToaroroBka K 8 OIIK-5, TIK-3 JlaGopaTopHnas
nabopatopHoit padore, pabota
HalycaHue oTyeTa
Hroro 13
Hroro 3a cemectp 56
Hroro 56

5.7. CooTBeTcTBHE KOMNETEHIUI, )OPMUPYEMBIX IPHU U3yYeHUHU JUCIUNINHBI,
M BUI0B 3aHATHH

CooTBeTcTBHE KOMMETEHINH, GOPMUPYEMBIX MPU U3YUECHUU NUCHUILIUHBI, U BUIOB 3aHSATUH
MpeACTaBICHO B TabuIe S5.7.
Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIMH, ((OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATHI
Bunbt yaeOHOM NesTeIbHOCTH
dopmupyembie
Jlek. | Ilpak. | Jla6. | Cam. DopMBI KOHTPOJIS
KOMIIETEHIIHH
3aH. 3aH. pao. pao.
OIIK-5 + + + +  |3auér, KonrponbHas pabora, JlabopaTopHas
pabota, OT4eT no NPaKTUYECKOMY 3aHATHUIO
(cemunapy), TectupoBanue
[1K-3 + + + +  |3auér, KonrponbHas pabora, JlabopaTopHas
pabota, OTUeT 1O MPAKTUUYECKOMY 3aHSTHUIO
(cemunapy), TectupoBanue

6. PeiiTunroBasi cucreMa JIJisl OlleHKH YCIIeBaeMOCTH 00y4aloImuXxcst
6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbeHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banabpHbIE OLIEHKH

N . MaxkcumanbHbIN
MaxkcumanbHbIN MakcuManbHbIN
0aJut 3a mepuo;y Bcero 3a
DopMBI KOHTPOJIS Oamn Ha 1-y1o KT ¢ | ©ayur 3a mepuo
mexay 2KT u Ha ceMecTp
Hayana cemectpa | mexay 1KT u 2KT
KOHeII cemecTpa
6 cemecTp
3auér 0 0 30 30
Konrtpomnsnas padora 0 5 5 10
Jlaboparopnas pabota 0 10 10 20
TectupoBaHnue 5 5 5 15
OT4er 1o NpaKTU4ECKOMY 10 10 5 25
3aHATHUIO (CEMUHAPY)
Hroro makcumym 3a 15 30 55 100
nepuo
Hapacraromum ntorom 15 45 100 100

6.2. Ilepecuer 02/110B B OLICHKH 32 TEKYIIHH KOHTPOJIb
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[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABIICH B TabmuIe 6.2.
Ta6mmia 6.2 — Ilepecder 6aIoB B OIEHKH 32 TEKYIINI KOHTPOJIb

Bamibl Ha 1aTy TEKy1Iero KOHTPOIs Onenka

>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMMbI OaioB Ha naty TK

N |W | B~

< 60% oT MakcUMalIbHOI cyMMBbI OaiioB Ha gaty TK

6.3. [lepecuer cyMMBbI 02/1JI0B B TPAAUIIMOHHYI0 M MEKIYHAPOAHYI0 OLIEHKY

Hepecqu CYMMbI 0aJlJIoB B TPaAUIIMOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6J'II/II_Ie

6.3.
Tabmuua 6.3 — [lepecyer cyMMBbI 0aJUIOB B TPAIUIIMOHHYIO U MEXKIYHAPOIHYIO OIICHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBACT YCIICITHO CIAaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3aYTEHO) 90—-100 A (0TAN4HO)
4 (xopo1o) (3a4TEHO) 85 -89 B (ouens xopomuio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBOPUTEIHHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6anmos F (meynoBnerBoputeabHO)

7. YueOHO-MeToAuYecKoe 1 MH(OpPMAIIHOHHOE o0ecTeuyeHne TUCIUITHHBI
7.1. OcHOBHas JqUTEpaTypa

1. [ManoB, M. ®. ®u3nueckue ocHOBBI HOTOHUKH : yueOHOe mocobue / M. @. Ilanos, A. B.
ConomoHOB. — 2-¢ u3a., ucnp. — Cankrt-IletepOypr : Jlans, 2022. — 564 c. [DnekTpoHHbIN pecypc]: —
Pexxum noctyma: https://reader.lanbook.com/book/212564.

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. ®usnveckue OCHOBBI ONMTOAICKTPOHUKH: YueOHoe mocobue / B. H. JlaBeimos - 2010. 139 c.
[DnexTpoHHBIH pecypc]|: — Pexxum goctyma: https://edu.tusur.ru/publications/1150.

2. Ppibuna, H. B. ®usnueckue 0CHOBBI ONTO3IEKTPOHUKH. CBETOIMOABI : yuebHoe nocodue / H.B.
Pui6buna, H. b. PeiOun. — Pszans : PIPTY, 2017. — 48 c. [DnexkTpoHHsIii pecypc]: — Pexxum noctymna:
https://e.lanbook.com/book/168083.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKHE TOCOOUSI

1. OcHOBBI (POTOHMKU M ONTOAIEKTPOHUKU: yUEOHO-METOANYECKOE MOCOOHUE MO ayIUTOPHBIM
3aHATHUSIM U CaMOCTOSITEIbHOM paboTe CTyIEeHTOB [Jisg 0akanlaBpOoB TEXHUYECKUX HaIMpaBICHUU
noaroroBku cnenuanbHocTelt / C. B. Cmupnos, E. B. CaBpyk - 2011. 30 c. [DnexkTpoHHbIi pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/10967.

2. OCHOBBI ®OTOHUKHMU MU OIITODJEKTPOHUKU: Mertonuueckue yka3zaHHUs K
BBITIOJIHEHUIO JTabopaTtopHbIX padoT / C. B. CmupnOoB - 2022. 20 c. [DnekTpoHHbIN pecypc]: — Pexum
nocrtyma: https://edu.tusur.ru/publications/10968.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS JIS JINIT
C OrPaHUYE€HHBIMH BO3MOKHOCTSIMH 3710POBbSI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUaJIbl ISl CAMOCTOSITENILHON U ayAUTOPHOI pabOTHl 00yYaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M HHBAJIUIOB MPEAOCTABIAIOTCA B opMaXx,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 310POBbS U BOCTIPUATHS HHPOPMALIUH.

JJ1s1 1M1 ¢ HAPYLIEHUSIMH 3PEeHUS
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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.

7.4. CoBpeMeHHbIe TPpOo(eccuoHATIbHBIE 0a3bI JAHHBIX
U UH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipy M3yueHHW AMCIUIUIMHBI PEKOMEHAYETCS 00pamarbcs K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCVYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe o0ecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE M MMPOrPaMMHOe o0ecreuyeHue I1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYATbHBIX KOHCYIbTAIIH,
TEKYLIEro KOHTPOJIS U MPOMEXYTOYHON aTTeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPHUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000pyIoBaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcss MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejiaM JUCITUILUTHHBI.

8.2. MaTepuajibHO-TeXHHYECKOe H IPOrPaMMHoOe odecredeHue Al NPAKTHYEeCKUX 3aHATHI

VYueOHas aynuTopusi: yaeOHast ay TUTOPHS JJIsl IPOBEICHUS 3aHATUH JEKIIMOHHOTO THITA, yaeOHas
ayIUTOPHUsSI JUISl TIPOBEACHUS 3aHATUU NMPAKTHUYECKOT0 THUIA, ydeOHas ayIUTOPHUsS ISl MPOBEICHUS
3aHATHH CEMHUHApPCKOTO THUIA, MOMEUICHUE I MPOBEACHHS TPYIIOBBIX W WHAUBUIYAIbHBIX
KOHCYJIbTAlli, TTOMEIICHHUE ISl IPOBEACHUS TEKYLIEro KOHTPOJS M MPOMEKYTOYHON aTTECTAINH;
634034, Tomckas obnacts, T. Tomck, Bepmnnuna ynuma, 1. 74, 121 ayn.

Onucanue nMeroLerocss 000pya0BaHus:

- [Ipoexrop;

- [IpoekunoHHbIN YKpaH;

- Kamepa;

- Muxpodos;

- Tymba i noknnagumka;

- MarautHO-MapKepHas JOCKa;

- Kommnexr cnenuanu3upoBaHHON yueOHON MeOeny;

- PaGouee mecTo nmpenogaBaTes.

8.3. MaTepuaibHO-TeXHHYECKOE M MPOrpaMMHOe o0ecreyeHue 1Jisl JJa0opaTOPHBIX padoT

JlaGopaTopuss MUKPOCKOMIOMETPUHU U CIEKTPOMETPHUU: ydeOHas ayAuTOpHUs IJs MPOBEIACHUS
3aHATUM MPAKTUUECKOTOo THMA, yueOHas ayJuTOpHs Uil MPOBEACHUS 3aHATHUN Ta0OpaTOPHOTO THUIIA;
634034, Tomckast obmacts, r. Tomck, Bepmnnuna ynuna, 1. 74, 005-1 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- JIazepHblii cniekTpanbHbIi 35uncometp dinunc-1891 CAT

- Kommneke ckaHupyromero 30H10BOr0 MUKPOCKOTA;

- AtomHo-cunoBoit mukpockon Certus Optic U ¢ coBMeIIeHHBIM ONITUYECKUM MHUKPOCKOIIOM;

- Komnsrotep nepconanbHbIi (2 mT.);

- HoytOyxk;

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo mpemnogaBaTens.

[IporpamMmMHOe obecrieueHue:

- AvaSoft ThinFilm - USB1;

- AvaSoft-Raman for AvaSpec;

- AvaSpec - USBI;
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- Spectr;

8.4. MaTepua/IbHO-TEXHNYECKOE M MPOrpaMMHOe o0ecneuyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIACCHI),
PacooKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nacte, T. Tomck, Jlennna npocnexkr, 1. 40, 101 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetickas, 1. 146, 107 ayn.;

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

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 130 ayn.

Omnwucanue UMeEIoNIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHyto cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecneyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ O0Oy4YarOUIMMHCA C HAPYUIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CUCTEMBI MPEINOJaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, TOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUeM CiyXxa, 000pyJa0oBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSX BO3MOXKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MpH MOMOIIM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHSAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIBb3YIOTCS alIbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/rnepeaadyn yueOHoW nHGOpMaIMU B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOYyUYCHUSI IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMHU 110 OPTaHU3aAUMH U3YUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JIsl TEKYIIEr0 KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIyist olleHKHU cTeneHu COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI
Hazpanwust pa3nenos (Tem) dopmupyemble
JUCITUTLIAHBI KOMIIETEHITHH

®opmbl kKoHTpoItst | OnieHouHbIe MaTepuaisl (OM)
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1 3aKOHBI U3TyYEHHUS. OIIK-5, T1K-3 3auét [Tepeuens BOIIPOCOB 1Jist
VcTo4HMK M3ITydeHHUs. 3a4era
VIcTOUHMKH HEKOTEPEHTHOIO KoHntponbHas [IpumepHbIii IepedeHb
H3JTyCHUA pabota BapHaHTOB (3aaHU)
KOHTPOJIbHBIX paboT
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aaHUI
Oruer 1o TeMbl NPaKTUYECKUX 3aHATHN
IIPAKTHYECKOMY
3aHITHUIO
(cemuHapy)
2 CBeTousnyyaromme J10 1bl OIIK-5, TIK-3 3auéT Ilepeuenb BOIIPOCOB 115t
3a4era
Jlaboparopuas Tewmbl 1a00paTOPHBIX padOT
pabota
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBLIX 3aJaHuN
Otuer no TeMbl NpakTUYECKUX 3aHATUN
MIPaKTUYECKOMY
3aHATHIO
(cemuHapy)
3 VlcTOYHUKH KOT€PEHTHOTO OIIK-5, IIK-3 3auér IIepeuyens BonpocoB 11t
U3IIyYeHUS 3aueTa
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBLIX 3aJaHuN
Ortyer no TeMbl NpakKTUYECKUX 3aHATUN
MIPaKTUYECKOMY
3aHATHIO
(cemuHapy)
4 IlpueMHUKH U3ITy4YEHUs OIIK-5, IIK-3 3auér [Iepeuyens BonpocoB 11t
3aueTa
KonTponbHas [IpumMepHbIi TEpeUYeHb
pabora BapUaHTOB (3aJjaHui)
KOHTPOJIBHBIX paboT
JlaGopaTopHas Temsbl n1abopaTopHbIX padoT
pabota
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBLIX 3aJaHUN
5 IIpubops! onrosnektponuku | OIIK-5, TTK-3 3auér [lepeuenb BOIIPOCOB 115t
3a4era
JlaGopatopHas Temsbl m1abopaTopHbIX padoT
pabota
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBLIX 3aJaHuN
Ortuer no TeMbl MPaKTUYECKUX 3aHITUH
MIPaKTUYECKOMY
3aHATHIO
(cemuHapy)
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lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTATOB OOyUYEHHS IO
JTUCIUIIINHE TIpUBeAcHa B Tabmuie 9.2.
Tabnuma 9.2 — Illkana oneHku cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOYyUYEHHUS IO

JAUCLUILIIMHE
dopmynupoBka TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUs
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYyMMBbI 0aJIoB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIC HO HE YCIIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEMATHUYECKU | CHCTEMATHYECKOE
CyMMBI 0aJuIoB OCYIIECTBIISIEMOE MpUMEHEHUE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBbI 0auioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
poOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMAaTUYECKOE
CYyMMBI 0aJIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[IIxanma KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B TaduIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUNA

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHN KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIHLHO)

He nmeet HeoOX0IMMBIX TPEICTABICHUN O IPOBEPSIEMOM MaTepHalie

WIH

3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHUS, UX
OTHECEHHOCTb K OMPEIEIICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTENHHO) |M3YYECHHBIN 3JIEMEHT CO/ICPKAHUS PENPOAYKTUBHO: TIPOU3BOIHHO
BOCITPOM3BOJUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B IEMOHCTPUPYEMBIX
JICUCTBUSIX.
4 (xoporo) 3HaTh, yMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCTIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOCHHUSI.
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5 (oTIM4HO) 3HaTh, yMETh, BIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
U3yYEHHBIN 3JIEMEHT COAEPIKaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO HUJIK B ACMOHCTPUPYCMBIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBaA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IllpuMepHBbIii IepedeHb TeCTOBBIX 3a1aHUI

1. Kakue XxapakTepHUCTHKH ONKCHIBAOT PaINallHOHHbIE CBOMCTBA MAaTEPUAIIOB?
1. moka3arenb MpeIoMIICHHS, TOKa3aTeb MOMIOMIEHUS, KOAPOUIUEHT OTPaKEHUSI.
2. ko3¢ duument noriouieHust, Ko3QOUIHUEHT SKCTUHINH, KOAPPUIUEHT NPOITYCKaHUS.
3. ko3 duieHT noriaoueHus, Kod3GPUIUEeHT oTpaxeHus, Ko3QPUINEHT TPOITyCKaHuUs,
oTpakaTelabHasi CIOCOOHOCTb.
4. paauallMOHHasi CTOMKOCTb, 1032 OOJIyYEeHHUS.
2. Kakue uCTOYHUKH UMEIOT CHEKTP U3TyUeHUs! IPUOIMKEHHBIH K COJTHEUHOMY U3Ty4YEHHIO?
1. JIroMUHECLIEHTHBIE JIAMIIBI.
2. JlaMribl HaKaJIMBAHUSL.
3. T'a3opa3psiHbIC JTAMIIbI.
4. PTyTHBIE JaMIIbl BBICOKOTO JTABJICHHUS.
3. C noMoIIbI0 KaKoro 3aKOHa BO3MOYKHO ONPEEIUTh CIEKTP U3JIyYeHHUs COTHIA?

1. 3akon Kupxroda.
2. 3akoH BuHna.
3. 3axon [Inanka.
4. 3axon Credana-bompiimana.
4. Kakue MCTOYHHUKYU UMEIOT CILIOIIHON CIIEKTP U3IIy4eHUs?
1. JItoMUHECUHEHTHBIE JIAMIIBI.
2. JlaMIibl HaKaJIUBAHUSI.
3. T'a3opa3psiHbIC JTAMIIbI.
4. TlonynpOBOJAHUKOBBIE CBETOAUOIBI.
5. Kakue MCTOYHHKH UMEIOT CIEKTP U3JIYyYCeHHUS MPUOJIMKEHHBIH K U3JTyYCHUIO a0COJIIOTHO
YyepHoro Tena’?
1. JItoMUHECHEHTHBIE JIAMIIBI.
2. JlaMribl HaKaJIMBAHUSL.
3. T'a3opa3psiHbIC JTAMIIbI.
4. PTyTHBIE TaMIIbl BBICOKOTO JIABJICHUSI.
6. Kakne NCTOUHUKH UMEIOT KOT€PEHTHOE U3IIyUYEHHUE.
1. JItoMUHECHEHTHBIE JIAMIIBI.
2. JlaMribl HaKaJIMBAHUSL.
3. TlonynpoBOJTHUKOBBIE Ja3€Pbl
4. T1oaynpOBOAHUKOBBIE U3TYyYAIOIINAE TUOIbI.
Kaxkue 13 yka3zaHHBIX J1Ta3epOB WHKEKIIMOHHBIE?
1. PyOGuHOBBII.
2. AproHosBbIil.
3. Ha mapax menu.
4. T1oaynpOBOIHUKOBBIM.
. Kakue ycTpoiicTBa MCMONB3YIOTCA Ui YIPABJICHUS YAaCTOTOW CJIEJJOBAHUS WMITYJHCOB
U3ITyyeHus?
1. IIpusma Hukoms.
2. AKyCTO-ONTHYECKHUN MOIYJISATOP.
3. Unrepdepomerp Padpu-Ilepo.
4. JlndpaximoHHas permieTka.
9. Yto ucnonw3yercs sl HaKauyKd U3TyUYEHUs B Jla3epax Ha alFoOMO-UTTPUEBOM TpaHarte?
1. T"a3opa3psaHbIE JIaMIIBIL.
2. DNEeKTpOHHBIN MYYOK.
3. Tneromuii pa3ps.
4. XuMpnueckas peakuusl.
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10. C moMoIipo Kakux yCTPONCTB BO3MOXKHO 3apETHCTPUPOBATh HH(PAKpaCHOE U3ITydYCHHE?
1. ®OTOYMHOXHTEIS.
2. ®oromuona.
3. Oxnaxmaemoro ¢poTope3ncTopa.
4. ®oTOTpaH3UCTOPA.

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

AOGCOIOTHO YEPHOE TEIO.

3aKOHBI U3TYUYECHHUS.

PannanmonHbie CBOKMCTBA TBEPIBIX TEI.

M CTOYHHKY CIUTONIHOTO U3JIyYEHHS.

Jlammnibl HaKaIMBaHUA.

W cTOYHHKM TMHEWYATOro CIEKTPA.
l"azopa3psanbie 1amMIbl BEICOKOTO U HU3KOTO JTaBJICHUS.
W cTOYHNKN KOTEPEHTHOrO U3JIYyYEHHUS.

Jlazepsl. Knaccugukarus. OCHOBHbIE TapaMETPHI.
["a30BbI€ Na3ephl.

. TBepnorenbHbIE 1a3€pHI.

. 1TonynmpoBOIHUKOBBIE Ja3€PHI.

. JIazepsl ¢ nEPECTPOMKON YaCTOTHI.

. [IomynpoBOJHUKOBBIE CBETOLUOIBI.

[S—
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9.1.3. [IpuMepHBbIii NepeyeHb BAPUAHTOB (3aaHMii) KOHTPOJBLHBIX padoT

1. . CKOJIBbKO aKCHaJIbHBIX THIOB KOJI€OaHUN MOKET BO30OYAUTHCS B pe30HATOpPE PyOMHOBOIO
nazepa niauHo# 10 cm? [llupuHa nuHUKM CIOHTaHHOW MoMUHEcHeHIHU AA = 0,6 HM, ITJIMHA
BOJIHBI u3nydeHus 0,69 mkMm, kodddunueHT npeaomiieHus pyouna 1,76. Kakoa mmupuna
PE30HAHCHOM JIMHUM JIJIs1 aKCHAJIBHOTO KoJieOaHus1?

2. OnpenenuTh BEJIWYMHY HEHACBIIIEHHOTO MOKa3aTess YCUJICHHUS, €CIIM MPHU MPOXOKICHUHU
AKTUBHOTO JIa3€PHOT0 3JIEMEHTA IJIMHONU 10 CM MHTEHCHBHOCTH M3JIy4eHHs Bo3pacTaeT B 20 pas.
OTtpakaTesb HE YYUTHIBATb.

3. PaccuntaTh MakcuManbHOE 3HAYEHUE MJIIOTHOCTH MOHOXPOMATHYECKOI'0 U3IYUYEHHUS YEPHOTO
TeJa JJIsl MOBEpXHOCTH, nMetolen temmnepatypy 500 K u 2500 K.

4. OnpenenauTs TeMIlepaTypy, A0 KOTOPOM HY>KHO HarpeTh YEpHYIO MOBEPXHOCTh, UTOOBI 20% ee
SHEPrUH MPUXOAMIOCH HA BUIUMYIO 00JIaCTh CIIEKTpA.

5. PaccuuraiiTe moTeHIIMAN 3)KUTaHUS B pa3psaaHON TpyOKe, ABa MIOCKOMAPAIEIbHBIX KaTo/1a
KOTOPOH pa3zieJICHbI MPOMEXYTKOM JUTMHON 2 MM, €CJIM TpyOKa 3amojiHeHa a30ToM. OTHOIIICHUE
CTENEeHU MOHU3AIUMU K JABJIEHHUIO COCTaBJSET Ajsi aproHa 60 map MOHOB / MM PT. CT.'M.
OTHOIICHUE HANPSDKEHHOCTHU AJIEKTPUIECKOTo ToJis K nasienuto 10 000 B / M-MM pT. cT.

9.1.4. TeMbl NPAKTUYECKUX 3aHATHI

PacueT xapakTepHCTUK U3Ty4EHUS JIaMIl HaKaJIMBaHMUS.

DJeKTpUUecKre mapaMeTpbl CBETOM3ITYYAIOIIET0 MOJTYPOBOAHUKOBOTO JHOAA.
Pacuer xapakTepucTUK HHTEPPEPEHIIMOHHOTO (PHUIIBTPA.

Pacuer moaynaropa Ha (poTopehpakTUBHOM KpUCTaJLIE

L=

9.1.5. Tembl J1a00paTOPHBIX PadoT

HccnenoBanue BHeNIHEH KBaHTOBOU 3()(hEeKTUBHOCTH MOIYIPOBOJHUKOBBIX CBETOIUOIOB.
[TpakTnueckue GpoTopaaroMeTpUIecKue U3MEPEHHs

HccnenoBanue 4yBCTBUTENbHOCTU (DOTOPE3UCTOPA.

W3ydenue npuHLuna paboTbl KPEMHHUEBOTO COJIHEYHOTO 3JIEMEHTa U OCHOBHBIE €r0 apaMeTphl.

PO =

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uziaraercs B (Gopme, mpeamnoaramplileii caMoCTOATENbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM

CornacoBaHa Ha noptane Ne 84240 15



y4e0HO-METOMYECKOTO U MPOorpaMMHOTO obecrieueHus. CamocTosiTenbHas paboTa CTyACHTa BKIFOYAET
paboTy ¢ yuyeOHBIMU MaTepHaraMH, BBINIOJHEHHE KOHTPOJIHHBIX MEPONPHUITHH, MPEIyCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B nporiecce u3ydeHus TUCIUTUIMHBI IS JIyYIIETO OCBOCHHS MaTeprana HeOOXOAMMO PETYISIPHO
oOpamarbcsi K PEKOMEHAYEMO# TuTeparype M MCTOYHHKAM, YKa3aHHBIM B Y4EOHBIX MaTepuanax;
MOJTb30BATHCSl Yepe3 KaOWHET CTyJACeHTa Ha caiiTe YHUBEpCUTETa 00pa3oBaTEIbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHON CHCTEMBI, & TAKXKE OOIIEAOCTYITHBIMUA HHTEPHET-TIOPTAIAMH, COJCPKAIUMHU
Hay4YHO-TIONYJISIPHBIC W CHENHAIM3UPOBAHHBIC MAaTEPHAbl, MOCBIIMICHHBIE Pa3TUYHBIM acleKTam

y4eOHON NUCIUIUIMHBI.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE pEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3

MIPAKTUKU;

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

— OCMBICIIMBalTE MPOYUTAHHOE U N3YYEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.

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

TCJIICKOMMYHHKAIUH.

[To gucuumIMHE MOTYT MPOBOAMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB M 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

310POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSIMH 3J0POBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJIbHBIE OLIEHOYHBIE MaTepHabl, EPEYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomoaHUTENbHBIE MaTepHalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJOB

Kareropuu o6yuaroniuxcs

Buapl 7onMOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapylmeHusIMH cIyxa

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

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSIMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIOIUMUCA
UCXOMS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PCKOMEHAAIHHA 110 OMCHOYHBIM MaTepHaJdaM JIJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbS 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;

— B I1€YaTHOW (hopMe C yBETUUYEHHBIM IIPHPTOM;
— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,
— MCTOAOM YTCHHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;
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— MPeIOCTaBICHNE 3aaHNUs C UCIIOJIB30BAHUEM CYpPIOTIEPEBO/IA.

Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [[s Takux oOydarommMXcs MpeaycMaTpUBaeTCs
nocTymHas popMa npeoCTaBICHHs] OTBETOB HA 3aJJaHHs, 8 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYyT aCCHCTEHTA;

— MPEJICTaBJIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYyYECHHUs JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBlIeHNE HHPOpManuu B GopMax,
aIalITHPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCIIPHATHSI HHPOPMAITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIeHHUsIMU OTIOPHO-BUIaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipyn HEOOXOMMMOCTH IS JUIl C OTPAHMYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TaIIOB.
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