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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

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

1.2. 3agauy AUCHUILIUHBI

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

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayn).

Yacte O6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIH.

Monayns mucuurinHa: Moaysabs HanpaBieHHOCTH (poduiist) (major).

Nunexc quctummmunel: 51.B.02.13.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeIbHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS

WNHpukaTopel TOCTHKEHUS [1nanupyemble pe3yabTaThl 00yYEHUs 10
KOMIIETCHIINH JUCLUTIIINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

OIIK-3. Cnocoben
IIPOBOJIMTH U3MEPEHUS U
HaOJII0IeHNA,
oOpabaThIBaTh U
IPEICTABIATh
SKCIIEPUMEHTAIbHBIC
JTAaHHBIE

OIIK-3.1. 3naeT MeTOObI U
Cpe/ICTBa U3MEPEHUS

3HaeT 0a30BEIE MCTOAHNKH HCCIICAOBAHUA
mapaMETpoOB U XapaKTCPHUCTUK IIPUCMHUKOB U
HCTOYHHUKOB U3JTYYCHUA

OIIK-3.2. YMeeT BbIOHpAThH
3P PEKTUBHYIO METOAUKY
U3MEPEHUs

YMeeT pacCUUThIBATh OCHOBHBIE ITApaMeTPhI
IIPUEMHUKOB Y UICTOYHUKOB U3JIy4YEHUS

OIIK-3.3. Braneer
MPAKTUYCCKUMU HaBbIKaM
MPOBENECHUA
SKCIICPUMCHTAJIBHBIX
UCCcIleIoBaHuMi, 00paboTKu
MMPEaACTAaBIICHUSA IMOJTYYCHHBIX
pe3yIbTaTOB U3MEPEHUI

Biageer npakTnyecKMMHU HaBBIKAMHU
AKCIIEPUMEHTAIBHOTO OIPEIEIECHNUS
OCHOBHBIX ITapaMETPOB PUEMHHUKOB U
VCTOYHHMKOB U3ITy4YECHHS

IIpodeccuonanbHbIe KOMIIETEHIUH
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[TIKP-3. 'oToB [IKP-3.1. 3naer crangapTtsl  |3HAET METPOJOTUYECKHUE CTAHIAPTHI 110

aHAM3UPOBATh U 110 0pOPMIICHHIO U 0(pOPMIICHHIO U TIPE/ICTABICHU
CHCTEMaTH3HPOBATh NPEeCTaBICHUIO AKCIIEPUMEHATIBHBIX PE3YJIbTATOB IO
pe3yIIbTATHI AKCIIEPUMEHTAIBHBIX M3MEPEHUIO TTapaMETPOB U XapaKTEPUCTUK
UCCIICIOBAHUH, pe3yIbTaToB MPUEMHHUKOB U ICTOYHUKOB M3ITyUCHHSI
HPEACTABIIATD [TIKP-3.2. YmeeT npoBoAuTh | YMEET NPOBOJUTH AHAIIN3 PE3YJIbTAaTOB Ha
MaTcpralibl B BUIC aHaAJIN3 U CUCTEMATU3ALIAIO OCHOBE U3MEPEHUI TapaMeTpPOB U
Hay4HBIX OTYETOB, PE3yIbTATOB UCCIECIOBAHUNA | XapaKTEPUCTUK IPUEMHHUKOB U UICTOUYHUKOB
myOJIMKaLui, W3JIYy4YEHHUS
Npe3eHTalyi [TKP-3.3. Biageer HaBbikaMy |BiiazeeT npakTHUECKUMH 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 AUCIUILUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH

o Beero |Cemectpsl
Bunapl yuebHoi nesTeabHOCTH
qacoB |7 cemecTp
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 13 13
[ToaroroBka K TECTUPOBAHUIO 5 5
Hanucanue oTueTa 1o mpakTUYECKOMY 3aHATHUIO (CEMUHApPY) 10 10
[ToaroToBka K KOHTPOJIBHOM paboTe 10 10
[ToaroroBka k 1abopaTopHOii paboTe, HAITMCAHUE OTYETA 18 18
OO0mas TpyaoeMKoCTh (B 4acax) 108 108
Oo0mas TpynoemMKkocTh (B 3.e.) 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.
Ta6mmma 5.1 — Paznens! (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

Jlek. Bcero gacos
HasBanus pasznenos (Tem) san Ipak. | JIa6. | Cam. (6e3 dopMupyemsbie
JUCIUITNHBI ” | 3aH., 4 | pab. |pab.,u KOMIETEHIINH
q 9K3aMEHa)
7 cemecTp
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1 3akons! uznyuenus. Ucrounuk |7 6 - 13 26 OIIK-3, TIKP-3
n3inydeHus. Mictounuku
HEKOT'€PEHTHOI'O U3TyUYEHUS
2 CBeTou3y4aromme JU0 bl 1 2 8 13 24 OIIK-3, ITIKP-3
3 MlcTOYHUKH KOT€PEHTHOTO 2 2 - 5 9 OIIK-3, I[IKP-3
U3ITy4EHUs
4 IlpueMHUKH U3ITy4YEHUs 2 2 4 11 19 OIIK-3, [IKP-3
5 IIpnuGopbI ONTOAIEKTPOHUKH 6 6 4 14 30 OIIK-3, ITKP-3

Hroro 3a cemectp |18 18 16 56 108

Htoro |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.
Tabmuna 5.2 — Coneprkanue pa3ienos (TeM) TUCHUILIMHEI (B T.4. IO JEKIHUSIM)

HaszBanus pasnenos
(TemM) TUCUIMIUIAHBI

Coneprkanue pas3zienoB (TeM) TUCHUILIIUHEI (B
T.4. IO JICKLUSM)

TpyroemkocTsb
(JIeKLIMOHHBIE
3aHATHSA), U

dopMupyemsie
KOMIIETCHIIUU

7 cemecTp

1 3akoHbI U3TyUEHUS.
Hcrounuk
W3ITy4YEeHHUS.
Hcrounuku
HEKOTE€PEHTHOTO
U3IIyYeHUs

[IpenMer AMCUMIIINHBI U €€ 3a1a4u. 3aKOH
IUTaHKa. 3aKOH cMeleHus Buna. 3akoH
Credana-bonbumana. Pagnannonusie
¢dbyHkiuu. PannanuonHeie CBOWCTBA.
HHurerpanbublie paaualiMOHHbIE CBONCTBA.
3akoH Kupxroda. MoHoxpomatndeckue
paauanuoHHble cBoMcTBa. HanpasiieHHbIE
pannannoHHble cBolicTBa. ConHeuHoe
u3ilydeHue. TernoBble HCTOYHUKY U3ITYyYEHUS.
YepHoe Te110, K03 (HUIIUEHT TEIIIOBOTO
u3nydenus nonoctu. lItudr Hepuera,
CUJIMTOBBIN U3JIy4aTellb, TEMHBIE U3Iy4aTelly,
TpyOHBIE KBapIieBble U3ITyuaTenu. Jlamiibl
HaKaJIMBaHUA. ['a3opa3psaHble HCTOYHUKH
U3lly4eHus. Buael paspsaa, uCnoyib3yeMsble B
ra3opaspsaHbIX UCTOUHUKAX U3TyYECHHUs.
Jyrosoiu paspsa. JIFOMUHECIICHTHBIE JIaMIIbI.
PasnuuHble ra3opa3psaHble HCTOUHUKHU.
I'azopaspsiaHble UMITYJIbCHBIE JIAMIIBI IS
HAKa4KU TBEPAOTEIbHBIX Ja3epoB. IcTOUHUKHN
U3JTy4eHUs B BaKyyMHOH Y@ 06iacTu ciekTpa.

OIIK-3, I[IKP-3

Hroro

2 CBeTousiyyaronme
JUObI

CBeTouobl: TapaMeTphl U XapaKTEPUCTHKH.
CriekTpaabHbIe XapaKTEPUCTHKU
JFOMHHECIEHTHBIX CBETO/IMO/IOB.

D¢ GEeKTUBHOCTH JIIOMUHECIICHIIUH.

OIIK-3, I[IKP-3

Hroro

CornacoBaHa Ha noptane N2 61730




KOTE€PEHTHOT'O Henpeprisasie CO2 nazepsl. JIazeps! Ha

MeTaJIJIOB. TBEPAOTENbHBIE JIa3€Phl.

C IIEPECTPOMKOM YaACTOTBHI.

W3IIyYCHUS MOJIEKYJISIPHOM a30Te. AproHOBBIH Ja3ep.
I'enuii-neoHoBbIN Na3ep. JIazepsl Ha mapax

Xumunyeckue siazepsl. JIazep Ha KpacUTENAX.
Jlazep Ha cBOOOAHBIX AMeKTpoHaxX. JIazepsl ¢ p-
n- epexo/laMu U rerepornepexonamu. Jlazepsl

3 Ucrounuku Monekynsipubie na3epsl. JIazepel Ha CO2. 2

OIIK-3, TTKP-3

Htoro 2

doTope3nucTopbl. XapaKTEpUCTUKH U
PINdoToauoner. oTOTpaH3UCTOPHI.

¢borodddexra. DneKTpoBaKyyMHBIE
($oTOAIIeMEHTHI U (HOTOIIEKTPOHHBIC
YMHOXHTENHU. DICKTPOHHO-ONTHYECKUE
npeobpazoBarenu. CUUHTHILISIIIMOHHBIE

napameTpsl HoTope3rucTopoB. POTOIUOIBI.

HpI/IeMHI/IKI/I H3JTy4YCHUS HAa OCHOBC BHCIIHCTO

ACTCKTOPEL. HOJIprOBO,Z[HI/IKOBLIC CUCTUYHKHU.

4 TlpueMHUKH Knaccudukanus npueMHUKOB U3Ty4EHUSI. 2
U3ITy4EHUs OcHOBHbIE TapaMeTPHI IE€TEKTOPOB CBETA.
JleTekTophl Ha OCHOBE (POTOMPOBOAMMOCTH.

OIIK-3, I[IKP-3

Htoro 2

Xpanenue 3apsaa. [lepenoc 3apsiaa u
aKyCTOONTHYECKHUE CBETOBBIE 3aTBOPHI,
KHUJKOKPUCTATIINYECKUE U

MOJIyIPOBOIHUKOBBIE TPAaHCIAPAHTHI,

cpell. DNEeKTPOHHO-Ty4YeBbIe U

BBOJa-BbIBOJIa U3JIYUCHUS.

YaCTOTHBIE CBOMCTBA. DJIEKTPOONTUUECKHUE U

yCTpOHCTBa Ha OCHOBE (hoTOpe(PpaKTUBHBIX

KHUJIKOKPUCTAILTHYECKUE TUCTIEH, Ja3epHBIC
MPOEKITMOHHBIE CHCTEMBI, roJiorpaduyecKue
JUCIIIEH, CUCTEMBI (POpMUpOBaHUS 00BEMHOTO
n3o0paxxenus. [ImaHapHbIe UAIEKTPUIECKUE
BOJIHOBO/IbI, HEJITMHEHHBIE TIPE0Opa30BaTeIIN
W3TYYCHHUsI, KaHAJTbHBIC BOJTHOBOIBI, DJIEMEHTHI

5 Ipubopsr YcTpoiicTBO, METOIBI pacyeTa MapaMmeTpoB U 6
OTTORJIEKTPOHUKHU xapakTepucThK. OCHOBHbIE XapaKTEPUCTUKH.

OIIK-3, I[IKP-3

Hroro 6

Uroro 3a cemectp 18

Htoro 18

5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

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

Ta6ymma 5.3 — HauMeHoBaHME NMPaKTHYECKUX 3aHATHH (CEMHUHAPOB)

HasBanus paznenos (Tem) HanmeHnoBaHme mpakTHIECKUX
JTUCITUTUTHBI 3aHATUHN (CEMUHAPOB)

TpynoemkocTs,
q

dopmupyemble
KOMIETEHIINH

7 cemecTp
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1 3akoHbI U3TyUYEHUS. OCHOBBI KBAaHTOBOW ONTHUKH. 2 OIIK-3, [IKP-3
VlcTOUHMK M3ITy4CHHS. Pacuer xapakTepHUCTHK U3ITy4YEeHHS 2 OIIK-3, TTIKP-3
HUcrounuku JIaMIT HAKaJIUBaHU.
HEKOTCPCHTHOTO Pacuer XxapakTepHUCTHK 2 OIIK-3, TIKP-3
M3y CHIA ra3opaspsiAHbIX JAMIL.
Utoro 6
2 CBeTousiyyaronme DJIEKTPUUYECKHUE TTapaMeTPbl 2 OIIK-3, TTIKP-3
JTUOJTBI CBETOM3IIYYAIOIIEro
MOJTyIPOBOIHUKOBOTO IUO/A.
HUroro 2
3 Ucrounuku Pacuer xapakrepuctux 2 OIIK-3, [IKP-3
KOTE€PEHTHOT'O U3JIY4YCHHUS |MHTEPPEPEHIIMOHHOTO (PHIBTpA.
Hroro 2
4 IlpuemHuku nznyudenus |Pacuer xapakTepucTuk 2 OIIK-3, I[IKP-3
dotopesucropa.
Hroro 2
5 Ipubopsr KoHCTpyKIIMM COTHEUHOTO 3JIEMEHTA 2 OIIK-3, TTKP-3
OTNTORJIEKTPOHUKHU Ha KPEMHHH U apCEHUIE TajlIns.
Pacuer monynsaTopa Ha 2 OIIK-3, TIKP-3
¢doropedpakTUBHOM KpHUCTaLIE.
OnThueckne XxapakTepUCTUKU 2 OIIK-3, [IKP-3
IUIAHAPHOTO BOJHOBOJA.
Hroro 6
Hroro 3a cemectp 18
Uroro 18
5.4. JlabopaTopHbIe 3aHATHUSA
HaunmenoBanue 1abopatopHbIX paboT mpuBeACHO B TadiuIe 5.4.
Tabmuma 5.4 — HaumeHnoBanue 1a60paTOpHBIX padoT
iiﬁ)a I;E’;ﬁ;;ij;ﬁ HaunmMenoBanue nabopaTopHbIX padoT pr)loe:/ncocu, q;ﬁ%?fg}fr;f
7 cemecTp
2 CeTousnyqaroume HccnenoBanue BHENIHENW KBAHTOBOM 4 OIIK-3, IIKP-3
JTUOJTBI 3G GEKTUBHOCTH MOTYTIPOBOAHUKOBBIX
CBETOJIMOJIOB.
[IpakTrueckue 4 OIIK-3, TIKP-3
(oTopasOMETpHUECKUE U3MEPEHHUS
Hroro 8
4 IlpuemHukn HccnenoBanue 4yBCTBUTEIBHOCTH 4 OIIK-3, I[IKP-3
U3Ty4eHUs ¢doropesucropa.
HUroro 4
5 IIpubopsr N3yuenune npunimna padboTel 4 OIIK-3, IIKP-3
ONTORJIEKTPOHUKHU KPEMHHUEBOT'O COJTHEYHOTO 3JIEMEHTa U
OCHOBHBIE €r0 MapaMeTphl.
HUrtoro 4
Hroro 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.
Tabnuia 5.6 — Bugbsl caMoCTOSITeNIbHOM pabOThI, TPYA0EMKOCTh B (hOopMHUpyeMble KOMIETCHIIMH
Haspanwus paznenoB | Bunel camoctosrensHoii | TpynoemkocTs, | @opmupyembie
@DopMBbI KOHTPOJIS
(TeM) TUCIMIUIAHBI paboThI q KOMIIETEHL[UU
7 cemecTp
1 3aKoHEBI [ToaroroBka k 3auery 3 OIIK-3, IIKP-3 3auér
HU3Ty9CHHA. IloaroroBka k 1 OIIK-3, TIKP-3 TectupoBanue
HUcrounnk TECTUPOBAHUIO
U3JTYyICHHA. Hanucanue oTuera o 4 OIIK-3, ITIKP-3 Ortyer o
Vcrounnku [PAKTHYECKOMY [PAKTHYECKOMY
HEKOTCPCHTHOTO 3QHATHUIO (CEMUHAPY) 3QHATHUIO
H3IYy4YCHUA (CGMI/IHapy)
IloaroroBka x 5 OIIK-3, IIKP-3 KonTponbnas
KOHTpPOJIbHOM paboTe pabora
Hroro 13
2 Ceerousnyyatourue |[loaroroBka k 3a4eTy 2 OIIK-3, ITIKP-3 3auér
AUOMIbI [TogroroBka k 1 OIIK-3, [IKP-3 TectupoBanue
TECTUPOBAHUIO
Hamnmcanwne otuera 1o 2 OIIK-3, TIKP-3 OTuyer no
MIPAKTUIECKOMY MPAKTHYECKOMY
3aHATHIO (CEMUHAPY) 3aHATHUIO
(cemuHapy)
IMonroroBka k 8 OIIK-3, IIKP-3 JlaGopatopHas
nabopaTopHoii pabdore, pabora
HamMcaHue oT4eTa
Hroro 13
3 cTouyHuKHU [ToaroroBka k 3auety 2 OIIK-3, TIKP-3 3auér
KOrC¢peHTHOI'0 ITogroroska k 1 OIIK-3, I[IKP-3 TectupoBanue
H3ITyq9CHHA TECTUPOBAHUIO
Hanmcanwne otyera 1o 2 OIIK-3, IIKP-3 OTuyer no
MIPAKTHICCKOMY MIPAKTHICCKOMY
3aHATHUIO (CEMUHAPY) 3aHATHIO
(cemuHapy)
Hroro 5
4 IlpueMHuKH [ToaroroBka k 3auery 3 OIIK-3, I[IKP-3 3auér
H3IIy9CHHUA [TogroroBka k 1 OIIK-3, [IKP-3 TectupoBanue
TECTUPOBAHUIO
[TonroroBka K 2 OIIK-3, ITKP-3 JlaGopaTopHas
nabopaTopHO# padoTe, paborta
HamucaHue oT4era
ITogroroska k 5 OIIK-3, I[IKP-3 KonTponbHas
KOHTPOJILHOHM paboTe pabota
Hroro 11
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5 TIpubopsr [ToaroroBka k 3auety 3 OIIK-3, IIKP-3 3auét
OIITO3JICKTPOHNKH [ToaroroBka k 1 OIIK-3, IIKP-3 TectupoBanue
TECTUPOBAHUIO
Hanucanue oTuera 1o 2 OIIK-3, IIKP-3 OrtueT 1o
MIPAKTUIECKOMY MPAKTUYECKOMY
3aHATHUIO (CEMHUHAPY) 3aHATHIO
(cemunapy)
[ToaroroBka k 8 OIIK-3, [IKP-3 JlaboparopHas
naboparopHoii padore, pabora
Han#CcaHue OTYeTa
Hroro 14
Hroro 3a cemectp 56
Hroro 56

5.7. CooTBeTcTBHE KOMIIEeTeHIUH, GOpMHPYEeMBbIX IPH U3YYEeHUHU AUCHUIIMHBI,
1 BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIUHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.
Tabnuna 5.7 — CooTBeTCTBUE KOMIETEHIMH, ((OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHATUU

Bunbt yueOHOI e TenbHOCTH
dopmMupyemsie
Jlek. | Ilpak. | JIa6. | Cam. DopMBI KOHTPOJIS
KOMIICTEHIIH
3aH. 3aH. pao. pao.
OIIK-3 + + + +  |3auér, KonrponbHas pabora, JlabopaTopHas
paborta, TectupoBanue, OT4eT 1o
NPaKTUYECKOMY 3aHATHIO (CEMUHAPY)
[TKP-3 + + + +  |3auér, KonrponbHas pabota, JlaboparopHas
pabota, TectupoBanue, OT4eT 1O
NPaKTUYECKOMY 3aHATHIO (CEMUHAPY)

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
7 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. CmupHoB C.B. OcHOBBl QOTOHUKU. VICTOYHUKHM U MPUEMHHUKH ONTHYECKOTO H3JIYyUECHUS:
Yuebnoe mocodbue. — Tomck. — 2009. — 179 c. [DaexTpoHHBIH pecypc]: — Pexum moctyma:
https://miel.tusur.ru/dwn/umo/id/2165£56e3693/f/VII_O®.pdf.

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. PpiOuna, H. B. ®usnueckue oCHOBBI ONTOAIEKTPOHUKU. CBETOANO B! : yuebHoe mocooue / H.
B. Peibuna, H. b. Pe16un. — Ps3anb : PIPTY, 2017. — 48 ¢. — Tekcrt : anekTpoHHbIH // JlaHb :
NEKTPOHHO-OMONMOTEeYHass cucTema. [DIeKTpoHHBIH pecypc]: — Pexum pgocrtymna:
https://e.lanbook.com/book/168083 .

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTe1bHbIE YUeOHO-METOAMYECKHE MOCOOUSI

1. CmupuoB C.B., CaBpyk E.B. OcHoBH (poTOHUKH: YUeOHO-METOAUUYECKOE MOCOoOue 1o
AyIUTOPHBIM MPAKTUUYECKUM 3aHATUSIM M CaMOCTOsTeNbHOU padore. — Tomck. — 2012. — 31 c.
[OnexkTpOHHBIU pecypc]: Pexum gocTyna:
https://miel.tusur. ru/dwn/umo/1d/21ce762af70/f/YMH Od_IIp_CP.pdf.

2. CmuproB C.B. OcHOBBI (OTOHHKH W ONTOIIEKTPOHHKH: MeTOAMYECKHUE yKa3zaHUs K
BBITIOJTHEHUIO J1a0opaTOpHBIX paboT ais cryaeHToB HampabiaeHuid 11.03.04 «DnexkTpoHuka u
HaHOdJeKTpoHUKay, 12.03.03 «Dotonuka u onrounpopmarukay u 28.03.01 «Hanorexnomoruu u
MHUKPOCUCTEMHasI TeXHHUKa» (YpOBEHbB 6aKanaBpnaTa) / C.B. Cmupnos. — Tomck, 2022. — 20 c.
[OnexkTpOHHBIU pecypc]: Pexum gocTyna:
https://miel.tusur. ru/dwn/umo/1d/2159c0a4a770/f/YMH Od_JIP.pdf.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JIUIT
C OrPaHUYE€HHBIMH BO3MOKHOCTSIMM 3710POBbsI 1 HHBAJIU/IOB
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https://miel.tusur.ru/dwn/umo/id/2165f56e3693/f/УП_ОФ.pdf
https://edu.tusur.ru/publications/1150
https://e.lanbook.com/book/168083
https://miel.tusur.ru/dwn/umo/id/21ce762af70/f/УМП_ОФ_Пр_СР.pdf
https://miel.tusur.ru/dwn/umo/id/2159c0a4a770/f/УМП_ОФ_ЛР.pdf

Y4eOHO-MeTOINYECKUE MaTEPHAIIbI IJIs1 CAMOCTOSITEIBHON U ayAUTOPHOI pabOThl 00yJaromuXCs
W3 YUCJIA JIUI] C OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI M HHBAJIUIOB MPEIOCTABIAIOTCS B opMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBBS U BOCTIPHSTHS HHPOPMALINH.

Jist Iuu ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU popMe yBEITUUCHHBIM HIPUGPTOM.

J st Iun ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

J1st U1 ¢ HApYLIeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHaAIbHBIE 0a3bI JAHHBIX
U HH(OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3yyeHUn AUCHUIUIMHBI PEKOMEHyeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JdaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe ofecneyeHue TUCIHHIIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MMPOrPpaMMHOe o0ecrieuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYATbHBIX KOHCYJIbTAIIH,
TEKYIIEro KOHTPOJISL U MPOMEXKYTOUHON aTTeCTAllMU UCIIONb3yeTCs yueOHast ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000pyIoBaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOMS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MaTepuaibHO-TeXHHYECKOE H IPOrPaMMHoOe odecredeHue A NPAKTHYEeCKUX 3aHATHI

VYueOHas aynuTopusi: yaeOHas ay TMTOPHS JJIsl IPOBEICHUS 3aHATUH JEKIIMOHHOTO THITA, yaeOHas
ayIUTOpHUsSI JUISl TIPOBEACHUS 3aHATUU NMPAKTHYECKOT0 THUIA, ydeOHas ayIUTOPHUsS ISl MPOBEICHUS
3aHATHH CEMHUHApPCKOTO THUIA, MOMEUICHUE I NMPOBEACHHS TPYNIOBBIX W WHAWUBUIYAIbHBIX
KOHCYJIbTAlli, TTOMEIICHHNE ISl IPOBEACHUS TEKYLIEro KOHTPOJS M MPOMEXKYTOYHOH aTTECTAINH;
634034, Tomckas obnacts, T. Tomck, Bepmmnuna ynuma, 1. 74, 121 ayn.

Onucanue nMeronerocss 000pya0BaHus:

- [Ipoexrop;

- [IpoekunoHHbIN YKpaH;

- Kamepa;

- Muxpodos;

- Tymba s noknnagumka;

- MarautHO-MapKkepHas JOCKa;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo nmpenogaBaTels.

8.3. MaTepuaibHO-TeXHHYECKOE U POrpaMMHOe o0ecneyeHue 1Jisl JIa0OpaTOPHBIX padoT

JlaGopaTopuss MUKPOCKOIIOMETPUHU U CIEKTPOMETPHUU: ydeOHas ayAuTOpHUs IJs MPOBEACHUS
3aHATUN MPAKTUUYECKOTo THMA, yueOHas ayJuTOpHs Uil MPOBEACHUS 3aHATUN 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 nepconanbHbi (2 mT.);

- HoytOyxk;

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo mpemnogaBaTens.
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[IporpamMmmMHoe obecrieueHue:

- AvaSoft ThinFilm - USB1;

- AvaSoft-Raman for AvaSpec;
- AvaSpec - USB1;

- Spectr;

8.4. MaTepua/ibHO-TeXHNYECKOE M MPOrpaMMHOe o0ecredyeHue Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacToNOKEHHBIC TI0 apecaM:

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

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 201 ayn.;

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

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

Omnucanue UMeEIoIerocss 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBareibHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecneyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOro Ha3HAYEHUS.

[Ipu 3aHATHUAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MTPEINOaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJMHOCTHIO, TIOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaOIMIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJI€HHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha SKpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0y4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJIBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeACcTBa
npuema/rnepenadyn yueOHol nHGOpMaIMU B JOCTYHMHBIX GopmMax, MOOMIIBHON CUCTEMbI OOYUYCHUS 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 cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIIUHON
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 | OrieHouHbIe MaTepuaisl (OM)
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1 3aKOHBI U3TyYEHHUS. OIIK-3, I[IKP-3  |3auér [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-3, IIKP-3 |3auér 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-3, [IKP-3  |3auér IIepeuyens BonpocoB 11t
U3IIyYeHUS 3aueTa
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBLIX 3aJaHuN
Ortyer no TeMbl NpakKTUYECKUX 3aHATUN
MIPaKTUYECKOMY
3aHATHIO
(cemuHapy)
4 IlpueMHUKH U3ITy4YEHUs OIIK-3, [IKP-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 Ilpu6ops! onrrosnektponnku | OIK-3, IIKP-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. mokazarenb NPEIOMIICHUS, TOKA3aTeNb MOTIOMEHUs, KO3()PUIMEHT OTpaKeHHUS.
2. k03¢ (HULKEHT NOTJIOMIEHUs, KOOPPUIMEHT SKCTUHIUH, KO3()PUIMEHT IPOITyCKaHUs.
3. k03¢ PuuHEeHT HoryNomeHus, Ko3pPUUUEHT OTpaxeHHs, KOdP(UIUEHT NPOIMyCKaHus,
OTpakaTejabHas CIIOCOOHOCTb.
4. paauanioHHasi CTOMKOCTb, /1032 00JIy4eHusI.
2. Kakue uCTOYHUKH UMEIOT CHEKTP U3TyUeHUs! IPUOIMKEHHBIH K COJTHEUHOMY U3Ty4YEHHIO?
1. JIroMuHECIIEHTHEIE JIaMITHI.
2. Jlamnibl HaKJIMBAHUS.
3. I'a3opa3psaHbIe JIaMIIbI.
4. PTyTHBIE JJaMIIbl BBICOKOTO JJABJICHHUS.
3. C noMoIIbI0 KaKoro 3aKOHa BO3MOYKHO ONPEEIUTh CIEKTP U3JIyYeHHUs COTHIA?
1. 3axkon Kupxroda.
2.3akoH BuHna.
3. 3axoH [1nanka.
4. 3akon Credana-bonpiimana.
4. Kakue MCTOYHHUKYU UMEIOT CILIOIIHON CIIEKTP U3IIy4eHUs?
1.JIroMHUHECUIEHTHBIE JTAMITBI.
2. Jlamnibl HaKQJIMBaHUS.
3. I'a3opa3psaHble JTaMIIbI.
4. ITonynpOBOIHUKOBBIE CBETOANOIBI.
5. Kakue MCTOYHUKM UMEIOT CIEKTP M3JIYyUEeHHUs NPUOIMKEHHBIN K H3Jy4YEHHIO a0COII0THO-
YyepHoro Tena’?
1. JIroMuHECIIEHTHEIE JTIaMITBI.
2. Jlamnibl HaKQJIMBaHUSL.
3. I'a3opa3psaHbIe JTaMIIbI.
4. PTyTHBIE JJaMITbl BBICOKOTO JJABJICHHUS.
6. Kakne NCTOUHUKH UMEIOT KOT€PEHTHOE U3IIyUYEHHUE.
1. JIroMuHECIIEHTHEIE JTIaMITBI.
2. Jlamnibl HaKQJIMBaHUS.
3. IlosynmpOBOAHUKOBBIE JIa3€PhI
4.ITonynpOBOTHUKOBBIEC U3TyYAIOIIUE JTUOMIBI.
7. Kakue u3 yka3aHHBIX JIa3epOB MHKEKIIMOHHBIE?
1. PyOuHOBBIiA.
2. AproHOBBIH.
3. Ha napax menu.
4. ITonynpOBOTHUKOBBI.
8. Kakne ycTpolicTBa MCHOJB3YIOTCS IJIsI yHIPaBIEHUS YaCTOTOW CJIE€JOBAaHHSA HMIYJIbCOB
U3ITyyeHus?
1. IIpu3ma Hukomns.
2. AKyCTO-ONTHYECKUN MOAYJISATOP.
3. Unrepdepomerp dadpu-Ilepo.
4. TudpaxuuoHHas pelieTka.
9. Uro ucnomnb3yeTcs sl HAKaUKH U3JIy4EeHHUS B Ja3epax Ha aJllOMO-UTTPUEBOM IpaHaTe?
1. T'a3opa3psiaHbIE JTaMIIbI.
2. DNeKTPOHHBIHN My4OK.
3. Tnerouuit pa3psnu.
4. Xumunyeckas peakuusi.
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10. C moMoIipo Kakux yCTPONCTB BO3MOXKHO 3apETHCTPUPOBATh HH(PAKpaCHOE U3ITydYCHHE?
1. ®oTOyMHOXKHUTENA.
2. ®oToauona.
3. Oxnaxmaemoro (oropesucropa.
4. ®oTOTpaH3UCTOPA.

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

AOGCOIOTHO YEPHOE TEIO.

3aKOHBI U3TYUYECHHUS.

PannanmonHbie CBOKMCTBA TBEPIBIX TEI.
HcTOUHMKHY CIUIOIIHOTO U3TyYECHHUS.

Jlammnibl HaKaIMBaHUA.

W cTOYHHKM TMHEWYATOro CIEKTPA.
["azopaspsiaHble JIaMIbl BBICOKOTO U HU3KOTO JIaBJICHUS.
W cTOYHNKN KOTEPEHTHOrO U3JIYyYEHHUS.

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

. TBepnorenbHbIE 1a3€pHI.

. 1TonynmpoBOIHUKOBBIE Ja3€PHI.

. JIazepsl ¢ nEPECTPOMKON YaCTOTHI.

. [IomynpoBOJHUKOBBIE CBETOLUOIBI.

[S—
SV R W=
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9.1.3. [IpuMepHBbIii NepeyeHb BAPUAHTOB (3aaHMii) KOHTPOJBLHBIX padoT

1. CkoJIbKO aKCHaJbHBIX THUIOB KOJIEOAHUN MOXKET BO30YIUTHCS B pe30HATOpe pyOHMHOBOIO Jlazepa
nnuaoi 10 cm? [llupuHa MMHUM CIOHTaHHOW NOMHUHECIeHITuH AL = 0,6 HM, JJIMHA BOJHBI
n3nydenus 0,69 Mxm, kodduruent npenomienus pyouHna 1,76. KakoBa mupuHa pe30HaHCHOM
JUHUM JIs1 aKCHAJIBHOTO KoJieOaHus?

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. Onpenenuts TeMIEpPaTypy, A0 KOTOPOH HY>KHO HarpeTh Y€pHYIO MOBEPXHOCTb, 4T0ObI 20% el |
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

OCHOBBI KBaHTOBOM ONTHKH.

PacueT xapakTepHCTUK U3Ty4EHUS JIaMI HaKaJIMBaHMUS.

Pacuer xapakTepHCTHK Ta30pa3psaHbIX JaMII.

DJeKTpUUecKre mapaMeTpbl CBETOM3ITYYAIOIIET0 MOTyTPOBOAHUKOBOTO JHOAA.
Pacuer xapakTepucTUK HHTEPPEPEHIIMOHHOTO (PHUIIBTpA.

KoHCTpYKIIMU CONHEYHOTO 3JI€MEHTa Ha KPEMHUH U apCEHU IE TaJlTusl.

Pacuer moaynaropa Ha oTopepakTHBHOM KpUCTAILIE.

OnTHyeckue XapaKTePUCTHKH IJIAHAPHOTO BOJIHOBOJA.

PR D=

9.1.5. Tembl J1a00paTOPHBIX PadoT

HccnenoBanue BHeNIHEH KBaHTOBOM 3()(heKTUBHOCTH MOIYIPOBOJHUKOBBIX CBETOIUOIOB.
[TpakTnueckue GpoTopaaroMeTpUIeCKue U3MEPEHHS

HccnenoBanue 4yBCTBUTENBLHOCTU (DOTOPE3UCTOPA.

W3ydenue nmpuHLMna paboThl KPEMHUEBOTO COJIHEYHOTO 3JIEMEHTa U OCHOBHBIE €r0 apaMeTphl.

Sl ol e

9.2. MeToan4yeckne peKOMeH AU
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YueOHBI MaTepuan u3iaraercsa B GopMe, MPernoiaraiiie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIILYIO POJIb
B XO/JI€ BCETro y4eOHOro mpoliecca.

Hauatpe uzydeHue quCHMIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamoctosiTeabHas padoTa CTyIeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIOTHEHHE KOHTPOJIbHBIX MEPOMPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI Il Ty4YIIETO OCBOEHUS MaTepHraia He0OX0IUMO PEryJspHO
oOpamaTbCcsi K pEeKOMEHAYEeMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIETOCTYTHBIMU HHTEPHET-TIOPTaIaMU, COAECPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE W CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM

y4eOHON JMCITUIUIMHBI.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

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

MIPAKTUKU;

— €CJIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HAaYEHUE JIJIsl TOHUMaHUS JajJbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.

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

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

3/10POBbsI H HMHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHbh KOTOPHIX yKa3zaH B Ta0nwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS IS JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Kareropuu o6yuaronmxcs

Bupl 7onMOMHUTENBLHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYeHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAUBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

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

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJid JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMMU 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMECHHO:
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— B IIeYaTHOM (opme;

— B IIeYaTHOU popMe ¢ yBEITMUCHHBIM HIPUPTOM;

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJIaHHs BCITYX;

— MPEIOCTaBICHHE 3aaHNUs C UCTIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHWYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [[s Takux oOydaromHMXcs MpeaycMaTpUBaeTCs
nocTymHas GpopMa IpeoCTaBICHHs OTBETOB HA 3aJJaHHs, 8 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 0 JUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B GopMax,
aIalITHPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHS HHPOPMAaITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J s i ¢ HAapyIIeHUsIMU cIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-BUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

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