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AHHOTaI U

Hucuunnuna «JlazepHble TEXHOIOTHH MHUKPODJIEKTPOHUKU» BXOIHUT B 00pa3oBaTEIbHYIO
MporpaMMy BBICHIETO 00pa3oBaHHS - MPOTPaAaMMy MarucTpaTyphl MO HAMPaBICHUIO MOATOTOBKHU/
cnenuaibHoctu 12.04.05 «JlazepHas TeXHUKA W Ja3epHBIC TEXHOJIOTHHY» HAIPaBJICHHOCTHU
«JlazepHble MpUOOPHI U cucTeMbl». Jucnuminnaa peanusyercs kagenpoir «Ne23».

JucuunnuHa HamejdeHa Ha (OPMUPOBAHNE Y BBIMMYCKHUKA CIEAYIOINX KOMIIETESHITUA:

I[IK-2 «Cmoco0eH K TeOpeTHYEeCKUM M IKCIIEPUMEHTAIBHBIM HCCICIOBAHUSIM JIa3epHOM
TEXHUKH, Ja3€PHBIX ONTUKO-3JIEKTPOHHBIX MPUOOPOB U CUCTEM)

IIK-3 «Cmoco6eH K MpOSKTHPOBAHUI0O U KOHCTPYHPOBAHUIO CHCTEM, IPHUOOPOB H Y3JIO0B,
a Takke K pa3pabOoTKe TEeXHHWYECKUX 3aJaHui M JOKYMEHTAlMd Ha WX NPOCKTHPOBAHUE U
HU3rOTOBJICHUEC, NPCAHA3HAYCHHBIX IJId na3epH0171 TEXHUKHU H TCXHOJ’IOFI/Iﬁ, JIa3€PHBIX OIITHKO-
SIEKTPOHHBIX TPUOOPOB B CUCTEM»

ConepmaHHe AUCHUIIIMHBI OXBATBIBACT KPYI' BOIIPOCOB, CBA3AHHBIX C NPOCKTHPOBAHUEM
TEXHOJOTHUECKUX IPOIECCOB MPHUOOPOCTPOUTEIBHOTO TIPOUZBOJICTBA, BBINMOJIHIEMBIX C
NPpUMCHCHUECM Jia3€pa B KAUCCTBC TCXHOJOTUYCCKOTO MHCTPYMCHTA

[lpenogaBanue AUCIHUIUIMHBI OpeAyCMaTpUBAeT Ccleayrounue QOpMbl OpraHU3alUU
yueOHOTO Tporecca: 1abopaTopHbie paboThl, MPaKTUUYECKUE 3aHATHS, caMOCTosiTeNbHas paboTa
CTyJIEHTA.

[IporpamMmmol AUCHUIIMHBI TPEYCMOTPEHBI CIECAYIONIME BHUJBl KOHTPOJS: TEKYIIUU
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXYTOYHAs aTTecTalus B (popMe dK3aMeHa.

OOmass TpyT0OEMKOCTh OCBOCHUS JIUCIHUIIIMHBI COCTaBIsCT 4 3a4eTHBIX CAMHUIBI, 144
Jaca.

S13bIK 00y4YEeHHS O AUCIHUILINHE «PYCCKHH »



1. IlepeyeHb MIAHUPYEMBIX PE3yJbTATOB 00yUYEeHHUS 110 AUCLUIIIUHE
1.1. Ilenu nmpenoaaBaHus TUCIUIIUHBI
Lenbio npenogaBaHusi AUCUUIINHBL «JlazepHble TEXHOJIOTUH B TPUOOPOCTPOCHU N
ABJSAETCS IMOJydeHHUE O0ydaromMMucs HeOOXOIMMBIX 3HAHWM, YMEHHH M HaBBIKOB B 00JIacTH
npo(hecCHOHAIbHON TEXHOJOTMYECKONH MOATOTOBKM CHELHAJIMCTOB, CHOCOOHBIX K HPOEKTHO-
KOHCTPYKTOPCKOM,  TEXHOJOTMYECKOW, HAyYHO-HUCCIEJOBATEIbCKOW W  YIPABICHUYECKOU
JIESITEIbHOCTH B 00J1aCTH IPUOOPOCTPOCHHUS.

1.2. JucummianHa  BXOIHUT B  COCTaB  9YacTH, (QOPMHPYEMOH  ydacCTHHKAMH
00pa3oBaTEILHBIX OTHOIICHHUH, 00pa30BaTENbHON MPOTrpaMMBI BBICIIETO 00pa3oBaHus (manee -
OIl BO).

1.3. IlepeueHb MIaHUPYEMBIX PE3yNbTATOB OOyUEeHUS MO AMCIUIUIMHE, COOTHECEHHBIX C
MIaHupyeMbeIiMu pesyabratamu ocsoenus OI1 BO.

B pesynbrare M3ydeHUs AUCIHHUIIUHBI OOydYarOUIMHCS JOJDKEH 00JafaTh CIeAyIONHMHU
KOMIETCHIIUSIMHU HJIH UX YacTIMU. KoMIeTeHUH M MHIMKATOPBI UX JOCTH)KCHUS NPUBEICHBI B
tabauue 1.

Tabnuua 1 - [lepeyeHb KOMIETCHIMN U HHIUKATOPOB WX JOCTHKCHUS
Kareropus (rpynna) Koxa n HaumenoBanne  Koj m HauMeHOBaHUE UHIIMKATOPA JIOCTHIKEHHS
KOMIIETCHITUN KOMTIETCHIIUU KOMIETCHIIUH
IMK-2 CnocobeH K
TEOPETHUYECKUM U

9KCIIEPUMEHTAIbHBIM
[IK-2.Y.2 yMeTh aHanu3UpOBaTh YCIOBUS H
[Ipodeccuonanbupie HUCCIEL0BAHUIM .
. pe3yabTaThl B3aUMOJIEHCTBUS J1a3epHOTO
KOMIIETEHIIUH Ja3epHON TEXHUKH,
H3Iy4eHHs C MaTepHalaMu U cpelamu
Ja3epHBIX ONTHUKO-
3JEeKTPOHHBIX

npubOPOB U CHCTEM
IIK-3 CnocobeH K
MPOCKTUPOBAHUIO U
KOHCTPYHPOBAHHUIO
cucTem, npuboOpoB U
y3II0B, a TaKKe K

pa3paboTke [1K-3.3.1 3HaTh 0COOEHHOCTH U 00JACTH
TEXHUYECKUX MIPUMEHEHUS JTa3ePHON TEXHUKHU U Ja3EPHBIX
3aJaHU U TEXHOJIOTU U

I[Mpodeccuonanpupie gokymentamuu Ha ux [IK-3.Y.5 ymeTs pa3zpabaTeiBaTh TEXHHYECKHE

KOMIIETEeHIUH MIPOEKTUPOBAHHUE U 3aJIlaHus Ha KOPPEKTUPOBKY KOHCTPYKTOPCKOH |
U3TOTOBJIICHUE, TEXHOJIOTUYECKOM JIOKYMEHTAIINH;
MpeaHa3HadYeHHBIX MPOEKTHPOBATh U KOHCTPYUPOBATDH Y3IbI U OJOKHU
IS azepHon JIa3ePHBIX MPUOOPOB U CUCTEM

TeXHUKH H
TEXHOJOTHUH,
Ja3epHBIX ONTHUKO-
3JEKTPOHHBIX
npruOOpoOB U CUCTEM

2. Mecto aucuuminnsl B cTpykType OII
JucuuninHa MoxeT 0a3upoBaThCS HA 3HAHUSAX, PaHEE MPUOOPETEHHBIX 00yYaIOIUMUCS
MPU U3YYEHUH CIEAYIOIINX AUCIUIIINH:
- «MarepuanoBegeHHEY,
- «TexHOIOTHS KOHCTPYKIIMOHHBIX MaTePHATOBY,
- «OCHOBBI TPOCKTUPOBAHUS J1a3€PHBIX CHCTEM).



3HaHI/I$I, MMOJJYYCHHBIC IIpU HU3YUYCHHUH MaTcpuaia Z[aHHOﬁ JUCIHUIIIIMHBI, HMCIOT KakK
CaMOCTOATCIIBHOC 3HAUYCHUC, TAK U MOTYT UCITOJIB30BATHCA NIPU U3YUCHUUN APYTUX AUCHUILIAH!
- HpI/IMCHeHI/IG ONTHUYECKHX TEXHOJOTHUN B aBHAIlMU U KOCMOHAaBTHKE
- Ha3eprIe TCXHOJIOTMU B HAYKEC U IMPOU3BOJCTBEC,

- COBpeMCHHLIe JIa3€PHBIC JATYHUKHU.

3. O0BeM U TPYIOEMKOCTh JTUCITATIINHBI
Janupie 00 oOmem oObeMe IUCIUILIMHBI, TPYJIOEMKOCTH OT/ACIbHBIX BHJIOB Y4eOHOU
paloThI MO AUCHHUILIMHE (M paclpeaeeHUe 3TOH TPYIOEMKOCTH 110 CEMECTPaM) IPEICTABICHBI B
tabnuie 2.

Tabnuna 2 - O0beM U TPYAOEMKOCTbD JWCIUTLINHbI

TpynoeMmkocTs 1o

Bun yue6HO# paboTs Bcero ceMecTpam
Ne3
1 2 3
Oowasn mpyooemKocmsp oucyunIuUHbL, 4/ 144 4/ 144
3E/ (uac)
Ayoumopnvle 3auamus, BCETo Uac. 34 34

B TOM YHCJE:
nexruu (JI), (gac)
npaktuueckue/cemunapckue 3ansatus (113),

(aac) 17 17
nabopartopHbie pabotsl (JIP), (uac) 17 17
KypcoBoi mpoekT (padora) (KII, KP), (dac)

JK3aMeH, (4ac) 54 54
Camocmosamensvnas paboma, Bcero (4ac) 56 56
Buo npomesxncymounon ammecmayuu: 3ader,
mudd. 3auver, sx3amen (3auer, dudd. 3aug, OK3. DK3.
DK3.¥¥)

[MpumMeuanve:  KaHTATATCKAN SK3aMeH

4. CopepxxaHue AUCUUIIMHBI
4.1. PacmpeneneHue TpyJTOEMKOCTH AUCIIUTLUIMHBI TIO pa3jeliaM M BHAaM 3aHATHMH.
Pazpmenpl, TEeMBI TUCHUILIMHBI U UX TPYJIOEMKOCTh IPUBEICHBI B TabnuIe 3.

Tabnuna 3 - Pa3zmenbl, TeMbl JUCIHUIUIHHEBI, HX TPYIOSMKOCTD

P Jlexkmun 113 (C3)  JIP KII CPC
a3/1eJ1bl, TEMBI JUCIUILUINHEI

(gac) (gac) (gac) (gac) (dac)

Cemectp 3

Paznen 1. - BBenenune B ja3epHble TEXHOJIOTHH 2
Pasyen 2. - dusnveckue mpoIecchl B3aUMOICHCTBUS 2 2
JIa3epHOTO M3IYUYCHHUS C MaTepraiaMi 00ObEKTOB
00paboTKH
Paznen 3.- TexHonoruueckue jia3epbl U UX BIOOP 6
Paznen 4. - Ontuueckue cXeMbl JIa3epHO 00pabOTKH 7
Pasnen 5. - JlazepHble TEXHOJIOTHH, OCHOBAHHBIE Ha 2 2 15
UCIIapeHNU MaTepralia 00beKTa 00paboTKH
Pasnen 6. - JIazepHble TEXHOIOTMH COOPOYHO- 4 4 15
MOHTa)XHBIX H KOHTPOJIGHBIX OTIepaInii
Hroro B cemectpe: 17 17 56

Hroro 0 17 17 0 56



[IpakTuyeckas
00yJarUIUMHUCS

IOoATr0OTOBKA
ONPCaACIICHHBIX
HpO(I)eCCPIOHaHLHOfI JCATCIBbHOCTBIO.

3aKJII0YaeTCs B
TPYZAOBBIX

HETOCPEACTBEHHOM
byHKIUH, CBSI3aHHBIX  C

BBITIOJITHEHU U
Oynymien

4.2. CopnepxaHue pa3JieJ0B U TEM JIEKIIMOHHBIX 3aHATUH.
CopepxaHue pa3felioB U TeM JICKIIMOHHBIX 3aHSATHUH NpUBENEHO B Tabnuile 4.

Tabnuna 4 - ComepxaHue pa3aeiioB U TeM JEKIIMOHHOTO ITHKIa

HOMCp pasaciia Haspanue u COACPIKAHUC Pa3aACIOB U TCM JICKIITMOHHBIX 3aHATUHI

Y4yeOHBIM MJIAHOM He MPeAYCMOTPEHO

4.3. IlpakTuueckue (CEMHHAPCKUE) 3aHATUS
TeMbl MPaKTUYECKUX 3aHATHUH M UX TPYJOEMKOCTh NMPHUBEJICHBI B TabnuIle 5.

Tabnuua 5 - [IpakTuueckue 3aHIATUSA U UX TPYAOEMKOCTh

No
n/m

Tembl NpaKTUUECKUX
3aHATUHI

OnTuueckoe U3NyuyeHUE U
€ro CHeKTpaJbHO-
JHEPTETUYECKHUE
XapaKTCPpUCTUKU I
BBITIOJIHECHUS
TEXHOJIOTUYECKUX
orneparui.

TerutoBble Mporecchl pH
BO3JIEWCTBHY JIA3EPHOTO
W3ITy4eHUs.

MoI1HOCTb W3Ty4YeHus, IIMHA

BOJIHBI JIa3epa U TaMeTp IIATHa
KaK OCHOBHBIE TTApaMeTPBI

TexHojormaeckoro jazepa (TJI).

TpeboBanms kK padoIM
napametrpam TJL

Harpesanue u ncniapenue
MaTepUaJIoB MO/ JEUCTBUEM
JIa3epHOr0 M3JIy4CHHUSI.

Pacuer napameTpoB pasuuHbIX
BHJIOB JIA3€PHOI 00paOOTKH.
ITpoekImoHHbIE CXEMBI
nazepHOi 00paboTKH.
Pazpabotka TII nazepHoii
pa3MepHOMN pe3KH, CBapKH,
NaiKy, MOJATOHKU U JIp.

DOpMBI NPAKTUYECKUX 3aHATUN

Cemectp 3

Pemenue 3anau BeIOODA,
MPOEKTUPOBAHHS,
pacyeTos.

Perrenue 3ama4 Beibopa,
MPOCKTUPOBAHHS,
pacyeTos.

Pemenme 3amag BeIOOpa,
MPOEKTUPOBAHHS,
pacyeTos.

Pemenmne 3amad BeIOOpA,
MPOCKTUPOBAHUS,
pacyeTos.

Pemenme 3amaq BeIOOpA,
MPOCKTUPOBAHUS,
pacyeTos.

Pemenue 3amad BeIOOpa,
MPOCKTUPOBAHUS,
pacyeTos.

Pemenue 3amau Be16Opa,
MPOCKTUPOBAHHS,
pacyeTos.

Bcero

Ne
TpynoemkocTs, pazmena
(uac) JHCIHUTI
JIMHBI
2 1
2 2
2 3
3 4
3 5
2 6
3 6
17



4.4. JlaGopaTopHble 3aHATHSA
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYAOEMKOCTh NPHUBEJICHBI B Tabaume 6.

Tabnuua 6 - JlabopaTtopHble 3aHATHS U UX TPYAOEMKOCTb

Ne
Ne HaumenoBanue nabopatopusix pabor Tpynoemkocts,  pasnena
n/m (uac) JUCIIATI
JTAHBI
Cemectp 3
1 UccnenoBanue onepauuii ga3epHOil pe3ku. 4 1,2
2 HccnenoBanne omepanuii 1a3epHOTO CKpaitOupoBaHus, 4 3
Ja3epHON MapKHUPOBKH M TPaBUPOBKHU
3 UccnenoBanue onepanuil 1a3epHoOro CBEepJeHUS U 3 4
¢dpe3epoBanus (JlazepHON MPOIIUBKH).
4 HccnenoBanne omepamnuii 1a3epHON CBapKH. 3 5
5 HccnenoBanue onepanuii 1a3epHOi Maku 3 6
Bcero 17
4.5. KypcoBoe npoekTupoBaHue/ BHIMOJTHEHUE KYPCOBOW pabOTHI
Y4eOHBIM MJIAHOM HE MPEeaYyCMOTPEHO
4.6. CamocTtosTenbHas padora 00ydaromuxcs
Buner camocroarenbHol paboOTHl M ee TPYLOEMKOCTh IPUBEACHB B Tabnume 7.
Tabnauua 7 - Buasl caMmocTosaTeIbHONW pabOThl U €€ TPYAO0EMKOCTh
Bun camoctosiTennbHOM pabOTHI Beero,  Cemectp 3,
gac qac
1 2 3
N3ydenne TeopeTnueckoro MaTepuaia 5 15
nucuranHel (TO)
[ToaroTOBKA K MPAKTHYECKUM 3aHSITHIM 1 1
(I13)
[ToaroToBKa K 1aOOPAaTOPHBIM 3aHATUIM 10 10
(JIP)
I[ToaroroBka K MpoOMEKYTOYHOMI 20 20
arrectanuu (I1A)
Bcero: 56 56
5. [lepeduensb yueOHO-METOAUUECKOTO O0ECIICUCHUS

JUIS CAaMOCTOSITEIbHOW paboThl 00yUaromUXCsl MO JUCIUIIIINHE (MOYJIIO)
Y4yeOHO-METOAUYECKHNE MaTepUallbl ISl CaMOCTOSITENIbHON paboThl O0y4aloMIMXCs yKa3aHbl B
ma. 7-11.

6. IlepedeHb mevaTHBIX U DIEKTPOHHBIX YUEOHBIX W3AaHUN
[TepedeHb meyaTHBIX M 3JIEKTPOHHBIX YUeOHBIX M3AaHUN MpUBEIEH B Tabauue 8.
Tabauna 8- [TepeyeHb MEUaTHBIX U JICKTPOHHBIX YUeOHBIX W3AaHUN
KonngecTBo 5K3eMIUISIPOB B
bubnuorpapuueckas ccpuika oubamoTexe
(KpoMe 3JIEKTPOHHBIX IK3EMIUISPOB)

Mudp/
URL anpec



1 I'puropesiun A.I'., lluranos U.H., Muciopos
AWM. TexHOMOTUYECKHE TPOLECCH JIa3epHOU
o0paboTku: Yueb. mocobue nis By3oB /[lon
pen. A.I'Tpuropesuna. -M.: U3n-so MI'TY
uM. H.O.baymana. 2006. -664c.:

2 Beiixo B.II., llaxno E.A. COopHuk 3a1a4 1o
Ja3epHBIM TEXHOJIOTHSIM.

W3n. 3-e, ucup. u momnonH. -CII6I'Y UTMO,
2007. 67c.

3 Texnonoruueckue jgazepol: CrnpaBouyHuk: B 2
1. T. 1: Pacuér, npoexkTupoBanue u
skcruryatanus/ I'A.A6unscuutos, B.C.
TI'ony6es, B.I'. 'ontaps u ap.; [Tox obm. pen.
I'A.AbunscunrtoBa. - M.: MamuHOCTpOCHUE,
1991. -432c.

4 JlazepHas W 3JIEKTPOHHO-ITydeBast 00paboTka
marepuano: CupaBounuk/H.H. Prixanus,
A.A.Yraos,l.B. 3yes, A.H.Kokopa. - M.:
Mamunoctpoenue, 1985. -496¢

5 COOpHHK 3aJa4 TI0 TEOPUH ONTHYECKHUX
cucteM: Yueb. mocodue sl ONTUYECKUX
crnenuanbHocTel \By30os/JI.H. Auapees,
A.Il.T'pammatun, C.1M.Kupromun,B. 1.
Ky3zuues. -M.: Mamunoctpoenue, 1987. -192

c.
7. [TepedyeHpb 3JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
nHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHON ceTn «HTepHeT»
Ilepeuens 3JEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcosB nHPOPMaUOHHO-

TEJICKOMMYHUKAIIMOHHONW ceTh «MHTepHEeT», HEOOXOAUMBIX JIJIi OCBOCHHUS JAUCIHIIIUHBI
puBeIeH B TadauIe 9.

Tabauma 9 - IlepeyeHb OIEKTPOHHBIX O00pa30BaTEABHBIX pecypcoB HWH(OpPMAIMOHHO-
TeJIEKOMMYHUKAIIMOHHOUN ceTtn «HTEepHET»
URL anpec HaumenoBanue
Hoctyn B OBC «Jlanb» ocymiectBisieTcs nmo porosopy Ne 27, Ne28 or
http://lib.aanet.ru/ 27.01.2021
Hoctym B O3bC «ZNANIUM» ocymectBisieTcs mo goropopy Ne 071 ot
24.02.2021
Jloctyn B DBC «IOPAMT» ocymectBasercs no gorosopy Ne 070 ot
24.02.2021
8. Ilepeuenb HHGOPMAMOHHBIX TEXHOJOTHH
8.1. [lepeyenp mnporpaMMHOro oOecrmedyeHus, HCIOJb3YyeMOro MpPU OCYIISCTBICHUH

O6paBOBaT€HBHOFO nponecca no JUCHHUIIIINHC.
HCpC‘lCHB HUCIIOJIB3YyEMOTO NPOrpaMMHOIO obecneueHus npeacTaBJICH B Ta6n1/1ue 10.

Tabnauua 10- [Tepeuenp nporpaMMHOTO 0OecTieYeHHS
Ne n/m HanmenoBanue




He npeaycmoTpeno

8.2. [lepeuens HHPOPMATUOHHO-CIIPABOYHBIX CHCTEM,HCIIOIb3YEMbIX npu
OCYIIECTBJICHHHN 00pa30BaTEIBLHOTO MpOIlecca Mo NUCIHIIINHE
[lepeuenb wHCHIONB3yeMBIX HWH()OPMAIMOHHO-CIIPABOYHBIX CHUCTEM TMIPEJACTaBICH B
Tabauie 11.
Tabmuma 11- [lepedenp nHGOPMAIIMOHHO-CITPABOYHBIX CHCTEM
Ne n/mt HanmenoBanue
He npenycmotpeno
9. MarepuanpHO-TeXHHYECKas 0a3a
CoctaB MaTepHalbHO-TEXHHUYECKOM  0a3pl, HEOOXOAMMOW  JJsi  OCYIIECTBICHHS
00pa3oBaTeNbpHOTO MpoIlecca Mo AUCHUIIIHHE, MpeACcTaBlIeH B Tadmuiel?2.
Tabnuna 12 - CoctaB MaTepUalibHO-TEXHUUECKON 0a3bl
Ne HauMeHOBaHME COCTAaBHOU 4acTH Homep aynutopuun
n/m MaTepHalbHO-TEXHUYECKOH 0a3bl (Tpu HEOOXOUMOCTH)
1 MynbpTuMeauiiHas JEKIIUOHHAS ayTUTOPHS 51-06-03
2 CrneumanusupoBanHas naboparopus «JlazepHas TexHuka u 51-06-03
nazepHas TEXHOJOTHUSI»
10. O1eHoYHBIE CPENCTBA AJISI IPOBEACHUS MPOMEKYTOUHON aTTeCTAlUU
10.1. CoctaB OLIEHOYHBIX CPEACTBIJISI NPOBEJEHUS MPOMEXKYTOUYHOH aTTecTalluu
o0yuaromuxcs Mo JUCHUIUIMHE MpUBeIeH B Tabnume 13.
Tabmumna 13 - CocTaB OIEHOYHBIX CPENICTB IS TPOBEACHUS TPOMEKYTOUHON aTTECTALIU
Bug nmpomexyTouHOH aTTecTanuu [lepeueHb OLIEHOUYHBIX CPEACTB
Cnucok BONPOCOB K dK3aMEHY;
DK3aMeH
10.2. B kadecTBe KpUTEpPHEB OICHKH YPOBHA CHOPMUPOBAHHOCTH (OCBOCHHUS)

KOMIETCHIUH O0ydJaloIMMHCS NpUMEHseTcs S5-OannpHas WIKajda OLEHKH CHOPMHUPOBAHHOCTH
KOMIIETCHIINM, KOTOopas mpuBeacHa B Tabnuie 14. B Tedenne cemecTpa MOXKET HCITOJIH30BATHCS
100-6annpHass  mKajla  MOXIYJbHO-PEHTUHTOBOW  CHCTEMBI Y HUBEpPCHUTETA, npaBuia
MCTIOJB30BaHUS KOTOPOH, yCTAaHOBJIEHBI COOTBETCTBYIOIIMM JIOKaJbHBIM HOPMATHBHBIM aKTOM
I'VAIL

Tabnuua 14 -Kputepun oneHKH YpOBHS cOPMHPOBAHHOCTH KOMIICTEHIIHH

O11eHKa KOMIICTCHITHH .
XapakrepucTrka CPOPMUPOBAHHBIX KOMITETEHITHIA
5-OaJuIbHas IIKa1a

- oOyvaromwuiicsi TJIyOOKO ¥ BCECTOPOHHE YCBOWJI MPOTPaMMHBII
MaTepual;

- YBEPEHHO, JIOTUYHO, MMOCJIEI0BATEIPHO U I'PAMOTHO €I'0 U3JIaracT;

- omMpasch Ha 3HAHUS OCHOBHOW W JOTOJHUTEIBHOW JIUTEPATYPHI,
TECHO MPUBSA3bIBACT YCBOCHHBIC HAYYHBIC MOJOXKCHUS C MPAKTUIYCCKOU
JeSITeIbHOCTHIO HaIlpaBJICHHUS;

- yMeno 00OCHOBBIBACT M apPTyMEHTHUPYET BHIJBUTAEMbIC UM UJICH;

- JellaeT BBIBOALI U 0000IICHUS;

- CBOOOJIHO BIIaJICE€T CUCTEMOM CICIIMAIN3UPOBAHHBIX MTOHITHH.

«OTIUYHO»
«3adYTCHO»



O1eHKa KOMIIETEHIIUT
5-0asipHas 1IKaja

«XOpOLIO»
«3a4TCHO»

«YHOOBJIETBOPUTCIIBHO»
«3a4YTCHO»

«HCYIOBJICTBOPUTCIIBHO»
«HE 3a4TCHO»

XapakTepucThKa COPMUPOBAHHBIX KOMIETESHIUHA

- oOyyaromuiics TBepIO yCBOUI MPOTPAMMHBIN MaTepual, rpaMOTHO U
M0 CYIIECTBY H3Jaraer ero, ONHUpasch Ha 3HAHUI OCHOBHOU
JIUTEPATyPHI;

- HE JOMYyCKaeT CyNeCTBEHHBIX HETOUYHOCTEN;

- YBA3BIBAET YCBOCHHBIC 3HAHUS C MPAKTUYECKOH NEATEIbHOCTHIO
HaImpaBIICHUS,

- apTyMEHTHUPYeT HaydHbIE MOJIOKECHUS;

- JieJaeT BBIBOJBI H 0000IIEHHS;

- BJAJ€ET CUCTEMOMW CIENNATU3UPOBAHHBIX IMOHITHH.

- 00yJamImMuNWCS yCBOWJI TOJHFKO OCHOBHOW MPOTPaMMHBIM MaTepual,
M0 CYIIECTBY H3JIaraeT ero, ONWpasich Ha 3HAHHUS TOJIHKO OCHOBHOU
JTATEPATYPHI;

- IOTyCKaeT HeCYIIECTBEHHBIC OMMUOKH W HETOYHOCTH;

- UCTUBITHIBACT 3aTPYMHCHUS B MPAKTHYCCKOM TIPUMCHCHHU 3HAHUU
HampaBlICHUS,

cnabo apryMEeHTHPYET Hay9YHbIE TTOJOXKEHHUS;

3aTpyaHseTca B (GOpMyIMPOBAHUHU BBIBOJOB M 0000IIEHMUIL;
YaCTUYHO BJIAJIEET CUCTEMOU CelMaIM3UPOBAHHBIX MOHITHM.
o0ydJarIuiics HE YCBOWJ 3HAYUTEIBHOW YacTH MPOTPAMMHOIO
MaTepuana;

- IOMyCKAaeT  CyNIeCTBEHHBIC  OMMMUOKM W  HETOYHOCTH  TIPH
paccMOTpEeHUU NMPoOIEeM B KOHKPETHOM HaIlpPaBJICHUU;

- UCHOBITHIBACT TPYJHOCTH B MPAKTUUECKOM MPUMCHCHUU 3HAHUN;

- HE MOXET apryMEHTUPOBATh HAYYHBIC MOJTOKCHUS;

- He popmMynHupyeT BHIBOJOB U 0000IICHUH.

10.3. TumnoBble KOHTPOJbHbIC 3aJaHUSI UIIM UHbIE MaTEepHUAabI.

Bompocsr (3agaun) ais SK3aMeHa mpeJcTaBlieHbl B Tabuuie 15.

Tabnuua 15 - Bonpocs (3agaun) 4js d9K3aMeHa

Ne /1t [lepedenp BompocoB (3a7ay) At SK3aMeHa Kon
HHJIHKATOPA
1. Onrryeckoe U3Iy4eHHE U €r0 CIIEKTPAIbHO-IHEPIeTUIECKHE XapaKTePUCTHKH. IK-2.Y.2
2. DHepreTHYecKue  YpOBHHM,  IOIUIOIICHHWE, HUCIycKanue W orpakenne  1K-2.Y.2
HIIEKTPOMATHUTHOTO M3 TyYCHHST MATepPUATIAMH.
3. Pacripoctpanenre ¥ (OKYCHpOBKA MOHOXPOMATHYECKOIO — KOT€PEHTHOTO IK-2.y.2
W3ITyUYCHUS.

4. Jlazep xak yHUBEpCaAIbHBIN TEXHOJIOIMYECKNUI HHCTPYMEHT. [K.3.3.1

5. OcHOBHBIE 00J1aCTH IPUMEHEHHS JIa3€PHBIX TEXHOJIOT U TIK.3.3.1

6. CBs3b JUIMHBI BOIHBI M3Iy4eHUs Jlazepa C BHUJIOM B3aHMMOJCHCTBHS C [IK-3.Y.5
MaTepraIaMH.

7. Orpanudenyss Mo IIPHMMEHEHMIO JIa3€pOB B TeXHOIOrmdyeckux mpomeccax — IIK-3.Y.5
MPUOOPOCTPOCHHUSI.

8. OGnactn  >(p(PEKTHBHOTO WCIONB30BaHUS Jla3epoB B TexHonormdeckux — 1IK-3.V.5
oreparysx.

9. TTokazaTenu TEXHUKO-3KOHOMUYECKOU 3 PeKTHBHOCTH sasepHbix TexHomornii  [IK-3.Y.5
B CPaBHHTEIBHOM OICHKH C MEXaHOOOpaOaTHIBAIOIMMU M CBApPOYHBIMU
TEXHOJIOTSIMHL.

10. [1na3mMeHHBIE IpoIIeCChl MPH JIa3epHOIT 00paboTKe. [K.3.3.1

11. TeroBbIe IPOLIECChI TPU BO3ACUCTBUU Ja3ePHOT0 U3TyUCHUSL. TIK.3.3.1

12. JlazepHblii HArPEB U COITYTCTBYIOLIME MY IIPOLIECCHL. [K3.3.1

13. HarpeBanue u ncriapeHre MaTepHalioB MO ASHCTBHEM JIa3ePHOTO U3ITy4YSHHS. [K.3.3.1

14. OCo0CHHOCTH B3aUMOJICHCTBHS N3ITyUCHUS JIA3EPOB C MaTEpHAIIAMHU. IIK.3.3.1

15. Pu3nKa KHHKAIBHOTO MPOILIABIICHYIS. K331



16. 30HBI TEPMUYECKOTO BO3IEHCTBHS JIA3€PHOTO M3ITyueHust Tpu peske, mpommske — [1K3.3.1
OTBEPCTHIA, CBapKe.

17. OCHOBHBIE THIIBI ¥ XapaKTEPHCTHKK TeXHOIOrnueckux azepos (TJI). [K-3.Y.5

18. OcHoBuble o0nacTu mpumenenus TJL [IK-3.Y.5

19. TpeGoBanus k paGoumm mapamerpam TJL  CrabunsHocts mapamerpoB — [IK-3.V.5
W3ITYYCHHSL.

20. OCHOBHEBIE ITapaMeTpbl aKTHUBHBIX CPE/I. [IK-2.V.2

21. MHorokoopanHaTHas a3epHast 0OpaboTKa.

22. OCOOCHHOCTH ~ CXeM  IOCTHPOBKH, TpAHCIOPTHPOBKM ©  (okycupoBkn  IIK-3.V.5
M3ITYYCHHSL.

23. Buzbl KOHCTPYKIIMIA JIa3ePHBIX TEXHOJOTHYECKUX YCTAHOBOK C KOHCOJIBHBIM, IK-3.Y.5
HOPTAIBHBIM, KAPETOYHBIM (IIOTTEPHBIM) Pa3MEICHIEM JIa3ePHOM TOJIOBKH.

24. Hcronb30Banre  MPOMBIILIEHHBIX POOOTOBUIA MaHuIyupoBanus jasepuor  1IK-3.V.5
TOJIOBKOIA.

25. [TnoTreps! 1 poOOTHI A1 CKAHUPOBAHUSL U3TyICHUEM. [IK-3.Y.5

26. Kpurepun 1 mapametpst Be160pa TJI 115 BBITONMHEHNST KOHKPETHBIX OIEPaIyii. IK-3.Y.5

217. DOKyCHPOBKA ¥ CKAaHUPOBAHKE JIA3€PHOTO MydKa. [IK-2.Y.2

28. OCHOBHBIE CXE€MbI CKAHUPOBAHMs TIPH JIa3epHOi 00paboTke: koopmuuathple — 11K.3.3.1
CTOJTBI ¥ TVIOTTEPBIL.

29. [IpoeKiroHHbIE CXEeMBI JIa3epHON 00padOTKH. [K.3.3.1

30. Cdeppl MPUMEHEHUsI ¥ TIPAKTHUCCKUE OTPAHUYCHHS PA3IMYHBIX ONTHYCCKUX TIK.3.3.1
CXEM.

Bonpocsl (3agaun) nus 3avuera / audd. 3auera mpeactaBieHbl B Tabiune 16.
Tabnuna 16 - Bonpocs (3amaun) nius 3adera / qudd. 3ayera

Ko
Ne ni/mt [Tepeuenn BonpocoB (3amau) ais 3adera / qud@. 3auera A
WHIAMKATOpPA

Y4eOHBIM MIaHOM HE IPEIyCMOTPEHO

[lepeuenr TeM s KypCOBOTO TPOCKTHPOBAHUS/BHINIONHEHHUS KYypCOBOW paboOTHhI
npeJcTaBieHbl B Tabnuime 17.
Tabnuna 17 - IlepedeHb TeM i KypCOBOTO MPOSKTHPOBAHUS/BBITIOIHEHHSI KYPCOBON pabOTHI
No 11/ [IpumMepHBIH MEpeyeHb TeM JUISI KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHUS
s KypCOBO pabOTHI

Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO

Bompocsl s MpoOBeAEHHS TPOMEXYTOUHON aTTecTali¥ B BHUAE TECTHPOBAHUS
npeJcTaBiaeHbl B Tabnuie 18,

Tabnuua 18 - [IpumepHBIN IEpeYeHb BOIIPOCOB JJIsl TECTOB
y Kox
Ne m/m IIpumMepHbI TEpedeHb BOMPOCOB ISl TECTOB
WHIAWKATOpA

He npenycmoTpeno
[lepedyeHb TeM KOHTPOJBHBIX pabOT MO AMCHMUILUIMHE OOydyaromuxcs 3a04HOM (QopMBbl
00yueHusl, IpeacTaBicHbl B Tabnuie 19.

Tabnuna 19 - IlepedeHb KOHTPOJIBHBIX pabOT
Ne ni/mt ITepeyeHbp KOHTPOIBHBIX paboOT

He npeaycmotpeno

10.4. Mertoauueckue MaTepHualbl, OTIpeIeISIO I HE MpoLeaypsl OLlEHUBAaHUS
WHJIUKATOPOB, XapaKTePU3YIOMIUX OdTambl (QOPMHUPOBAHUS KOMIETEHIMH, COJepXkarcs B



JIOKAJIbHBIX HOPMATHUBHBIX aKTax FYAH, PCTIaMCHTHUPYHONIUX TOpPAAOK W HOPOUCAYPY

MNPOBCACHUA TCKYILICIO KOHTPOJIA YyCIICBACMOCTHU U HpOMG)KyTO‘IHOﬁ aTTCCTalluu O6y'laIOH_II/IXC$I
I'VAIL

11. Meroandeckue yKka3aHus s 00y4arONIUXCsl TI0 OCBOCHHIO JTUCIUILIHHBI
(Huoice npusoosames pexomenoayu no cOCmasietuo 0anHo20 paszoeia)

11.1. MeTonuueckne yKa3zaHWUS I OOYUYAIOMIUXCS IO MPOXOXKICHUIO IMPAKTHICCKUX
3aHATUH

I[IpakTHdyeckoe 3aHITHE SIBISETCS OMHOW M3 OCHOBHBEIX (hOpM OpTaHU3AIUH y4eOHOTO
npolecca, 3aKJIF09alNIasics B BHIIIOJTHEHUN 00ydJaroIMUMUCS 0 PYKOBOJACTBOM IPENOaBaTes
KOMIIJIEKCa Y4YeOHBIX 3aJlaHul C IeJIbI0 yYCBOGHHS Hay4YHO-TECOPETUYECKHUX OCHOB Y4YeOHOU
MUCIUTUTUHBI, TPUOOPETeHNUI YMEHHUH M HaBBIKOB, OTMBITA TBOPUYECKOH EATEIHHOCTH.

HGHBIO MPpaKTUYCCKOTO 3aHATUA I 06yqa}0u1erocs1 ABJIACTCA NPUBUTHUC O6yanOIHHMCH
YMEHUUM U HABBIKOB MPAKTUUYECKON NEATEIBHOCTH M0 N3YyYaeMOU NUCLUIIMHE.

[Inanupyemble pe3yabTaThl IPU OCBOCHHUH O0yYaroIMMCS MPAKTUUECKUX 3aHITHH:

- 3akpemnjieHue, yriyOlleHWE, pacIIMpeHWe U JAeTalu3anus 3HAHUW TPU pEIICHUH
KOHKPETHBIX 33Ja4;

- pa3BHUTHE [O3HABATEIBHBIX CIIOCOOHOCTEHW, CaMOCTOSTEIBHOCTH  MBIIIJICHUS,
TBOPYECKON aKTUBHOCTH;

- OBJAaJeHHEC HOBBIMH METOJAMH M METOAUKAMH H3y4YEHHS KOHKPETHOW ydeOHOH
JOUCIUIIIIUHBL,

- BbIpa0OTKa CHOCOOHOCTH JIOTHYECKOTO OCMBICICHHUS TIOJNYyYCHHBIX 3HAHUW IS
BBIMIOJIHEHUS 3aJaHUN;

- obecrneueHue pPalMOHAIBHOTO COYETAHUSI KOJUICKTUBHOW M WHJAUBUIyalbHOU (opMm
00ydeHUsl.

TpC6OBaHI/I$I K TMPOBCACHUIO TMPAKTUYCCKUX 3aHATUNH - 3HAHUI 06y‘-IaIOH_II/IMI/IC$l
JICKIMIUOHHOTO MaT€puruajaa 1nmo TeMe NpoBOJUMOIO 3aHATHA.

11.2. Meronuueckue ykKazaHus Uil OOy4YarOM[MXCS IO BBIMOJHEHUIO J1a00paTOPHBIX
pabor

B xone BeimosHeHWs nabopaTopHBIX paboT oOydYammuiics MOJDKEH YyrioyouTh U
3aKpCIIUTh 3HAHUA, NPAKTHUYCCKHEC HaBBIKMU, OBJAIACTH COBpeMeHHOﬁ MCTOI[PIKOfI A TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHH C KBaTW(PUKAIMOHHOW XapaKTepUCTHKOW oO0ydaromerocs.
BrimonHenne nabopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIbHO-NPAKTHYECKON, pacuyeTHo-
AHAJIMTUYECKON YacTe U KOHTPOJbHBIX MEPONPUSITUH.

BrimonHenue nabopaTopHBIX paboT OOydYaloMIUMCS SIBISCTCS HEOTHEMIEMOH 4YacThiO
W3y4YeHHUs [UCIUILUINHBI, OIpenensieMoil y4eOHBIM IUIaHOM, M OTHOCHTCA K CpEICTBaM,
00ecreunBalIIMM pelleHne CIeaYIOIUX OCHOBHBIX 3a/lady 00y4alomerocs:

- npuoOpeTeHHE HaBBHIKOB HCCIECAOBAHHS MPOLECCOB, SBJICHMH © OOBEKTOB,
HW3y4aeMbIX B paMKaX JaHHOW AUCUUILINHBI;

- 3aKpemjeHHUE, Pa3BUTUEC U JACTANU3alUS TCOPETHUYECKUX 3HAHUM, MOIYYECHHBIX Ha
JICKUUAX;

- IOJIyuYeHHUEe HOBOU mH(OpMAIUM 110 U3yUaeMOU JUCIUILINHE;

- npuobOpeTeHUE HaBBIKOB CaMOCTOSITEILHOW ~ paboThl ¢  nabopaTopHBIM
obopynoBanueM u npudopamu.

3aganue U TpeOOBaHUS K NPOBEACHHIO J1a00PaTOPHBIX paboT



ﬂa6opaTopHHe pa6OTBI BBIIIOJTHAKOTCA B na60paTopI/m J1a3epH0171 TCXHHUKU U JIA3CPHBIX
TEXHOJIOTHH Ha J'Ia60paT0pHLIX YCTaHOBKAx € 3alIOJIHCHUEM IPOTOKOJa HSMepeHHﬁ.

Ctpykrypa u ¢popma orueTa 0 nabopaTopHoil paboTe
Ortuer no nabopaTopHOil paboTe BKIIOYAaET 0053aTENbHBIC MYHKTHI, NMPEICTAaBICHHBIC B
METOJIMYECKUX YKa3aHUsX.

TpeboBaHus K 0OPMIIEHHIO OTUETa O JabopaTopHO paboTe
TpeboBanus k 0POPMIICHHIO OTUETA IIPEICTABICHBI B METOJUYECKUX YKa3aHUSAX.

11.3. MeTonuueckrne yKa3zaHHUsA IS 0OYJAOUMIUXCS O MPOXOXKICHUIO CaMOCTOSTEIHLHOM
paboThI

B xome BBIMONHEHHS CaMOCTOSTEILHOW pabOThI, 00y4Yaromuiics BBITOJHSIET paboTy IO
33JIaHUI0 M NPU METOJUYECKOM PYKOBOJCTBE IperojaBarelis, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTHsl.

Jns oOyuaromiuxcsi 1mo 3a04HOU (opMe OoOydeHHUs, CaMOCTOsATEIbHas padoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIBHYIO padoTy.

B mpouecce BBIMONHEHUS CaMOCTOSTEIbHOW paboThl, y oOyuaromerocs ¢opmupyercs
nenecoodpasHoe MiIaHupoBaHue pabodyero BpEeMEHHU, KOTOPOE MO3BOJSIET UM Pa3BUBATH YMEHHS
U HaBBIKM B YCBOCHUHM U CHCTEMAaTH3allMU MPUOOpETacMbIX 3HAHUN, 00ECredYrBaeT BHICOKUU
YPOBEHb YyCIIEBAEMOCTH B TMEPUOJ OOYUYCHUS, MOMOTaeT IOJYYUTh HABBIKM TMOBBIIICHUS
npo(hecCuOHaIBHOTO YPOBHS.

MeronuyeckuMHu ~ MartepualaMu,  HampaBJISIOUOIUMU  CaMOCTOSITEIbHYIO  padoty
00yYarOUIUXCS SIBISIOTCS:

- yu4eOHO-METONHMYECKHI MaTepual Mo JUCIUILIHHE;

- METOJMYECKHE yKa3aHWs IO BBHIMOJHEHUIO KOHTPOJBHBIX padoT (st 00ydaromuxcs
0 32049HOU Popme 00ydeHU).

11.4. Meronuueckne ykKa3aHUs Uil 0OydYalOMIUXCS MO MPOXOXKASHHUIO TTPOMEKYTOUHON
aTTeCTallHH.

IIpomexxyTodHas aTTecTarus o0yuaromuxcs MpeayCcMaTpUBaeT OIICHUBAaHHE
MPOMEXYTOUHBIX U OKOHYATEJIbHBIX PEe3yJIbTaTOB OOydeHHs no aucuumuinHe. OHa BKIIOYAET B
cebst:

- DJK3aMeH - (Qopma OLEHKHM 3HAHUH, MOJIYy4YEHHBIX OOydaloIIUMcs B Mpolecce
M3yYCHHUs BCEH AUCUMIIMHBI MJIM €€ YacTH, HaBBIKOB CAaMOCTOSTEIbHOM paboThl, CIOCOOHOCTH
NPUMEHATh WX JUIS PEHIeHUs NPaKTHYECKUX 3alad. ODK3aMeH, KaK IPaBWIO, NPOBOJUTCS B
MEepHoJ HK3aMEHAIlMOHHONW CECCHH M 3aBepllaeTcs aTTEeCTAlMOHHOM OLEHKONH «OTIMYHOY,
«XOPOIIOY», KyJOBJIETBOPUTEIBHO», «HEYIOBIETBOPUTEIHHO.

[IpomexyTouHas aTTecTanus oOyvarommuxcs MpeaycMaTpuBaeT OI[€HUBaHNE
MPOMEKYTOUHBIX M OKOHYATEIBbHBIX Pe3yIbTaTOB OO0y4eHHUs mo aucuuiianue. Cucrema OLEHOK
MpU TPOBEJEHUM MPOMEKYTOUHOH aTTecTallMu OCYIIECTBIsSETCS B  COOTBETCTBHUU C
Tpeb6oBaHUAMU [l010KE€HUS O TEKyIIEM KOHTpOJIE YCIIEeBAEMOCTH U MPOMEKYTOUYHOM aTTecTaluu
ctyneHtoB u acnupantoB ['YAII, oOydaromuxcs 1mo o0pa3oBaTeIbHBIM IIPOTPAMMaM BBICIIETO

oOpa3oBaHus.
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