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AHHOTanus

HucuunnuHa «CoBpeMeHHbIE Jla3epHble M CBETOTEXHUYECKHME CHCTEMBD» BXOIUT B
o0pa3oBaTeNbHYI0 TPOTrpaMMy BbICIIETO 0Opa3oBaHusi — TMporpammy OakajaBpuaTa IO
HarpaBjeHuto moaroToBku/ crenuanbHocTH 03.03.01 «[Ipuknagaeie MaTemMaTuka u (pu3nKay
HanpasneHHocTH «lIpukmannas gusuka u MHPOPMAIIMOHHBIE TEXHOJIIOTUHA B HAHOWHYCTPHI.
Jucnunnuna peanusyercs kadempoid «Ne3y.

JlucuurnivuHa HaleeHa Ha (GOPMHUPOBAHKE Y BBIMTYCKHUKA CIIEIYIOIIUX KOMIIETCHIIUI:

[IK-6 «Cmocoben pa3paboTaTh METOAMKHM H TEXHHYECKHE PYKOBOJCTBA  JUIS
HKCIIEPUMEHTAJIbHON MPOBEPKU TEXHOJOTMUYECKHX TIPOIECCOB M HCCIECIOBAHUS MapamMeTpOB
HAHOCTPYKTYPHBIX MaTEPHATIOB)

CopepxaHrie AUCHUTUTMHBI OXBATHIBAET KPYr BOIPOCOB, CBSA3AHHBIX C (DU3MUYCCKHUMH
poleccamMH, JieXKallUMU B OCHOBE B3aUMOJICUCTBUS HEKOTEPEHTHOTO ONTHYECKOTO U
KOTE€PEHTHOT'O J1a3€pHOT0 M3JIYYEHHS C pPa3IMUHbBIMU MaTepuajaMd M CpeAamH, MPUHIUIAMU
MOCTPOCHUS U PabOThl CBETOTEXHUYECKUX W JIa3€pHBIX CHUCTEM U KOMIUIEKCOB, a TaKke MX
MPUMEHEHHUIO B Pa3JIMYHBIX 00JaCTSIX HAYKH U MMPOU3BOJICTBA.

[IpenogaBanue AMCUMIUIMHBI MpeAycMaTpUBaeT cieayionie (OopMbl OpraHU3aIUH
y4eOHOTO0 MpoLecca: JEKIHUH, JAbopaTopHbIe pabOTHI, CAMOCTOSTENbHAS PadoTa 00YJarOIErocs.

[IporpaMMoil IHUCHUIIMHBI TPETYCMOTPEHBbI CIEAYIOIIUE BUABI KOHTPOJIA: TEKYIIHMA
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEXKYTOUHAS aTTecTaius B hopMe 3a4eTa.

OO6mIast TpyAO0EMKOCTh OCBOCHHS IAUCITUIUTMHBI COCTABIsET 3 3a4eTHBIX enuHuIbl, 108
4acoB.

SA3bIK 00y4YeHUS 110 AUCIUTUIMHE «PYCCKHUINY.



1. Tlepeyenp mIaHUPYEMBIX Pe3yJIbTATOB OOYUEHUS IO TUCITUILINHE

1.1. Tlenmu npenomgaBaHusi AUCIUTLIAHBI

dopMUpOBaHUE Yy CTYJIEHTa COBPEMEHHBIX MPEJCTABICHUNH O KOPIYCKYJSIPHBIX |
BOJTHOBBIX CBOMCTBAX M3IyYEHHUS! ONTHYECKOTO JUANa30Ha, XapaKTepe paclpoCcTpaHEeHUsI CBETa B
ONTHUYECKUX CHCTEMaX, SHEPreTMUYECKUX BEIMYMHAX W E€JUHUIAX OINTUYECKOT0 H3IyYeHUs,
cucteme 3((HEeKTHBHBIX U CBETOBBIX BEJMYHMH W €IMHUI, TCIIJIOBOM H3JIyYCHHH, KOTePESHTHOCTH
JA3epHOTO M3JIyYEHHS] W TOJISIPU3AIMOHHBIX CBOMCTBax. (O3HAKOMIIEHHE C METOJaMu U
Cpe/ICTBaMU M3MEpPEHU TapaMeTPOB ONTHYECKUX DJIEMEHTOB M CBETOTEXHUUYECKHUX TapaMeTpOB
HWCTOYHUKOB M3Iy4deHUs. V3yueHue OCHOBHBIE TEHACHIMN pa3BUTHS Ja3€pHOM TEXHUKU U
cBeTOTeXHUKH. lIpencraBieHne BO3MOXXHOCTH CTYJEHTAM pa3BUTh M TPOJAEMOHCTPUPOBATH
HaBBIKM B HCIOJB30BAaHUHU, CO3JIaHUM, pacueTax JIa3epHBIX M CBETOTEXHUYECKUX CHUCTEM;
CO3JlaHWe TIOJJICPKUABAIOIIEH 00pa3oBaTeIbHOW Cpelbl NIPENoJlaBaHusl JUIsl  OCBOCHHS
TEXHMYECKUX JUCIHILIMH.

1.2. JlucumiuiiHa BXOJUT B  COCTaB  dYacTd, (OopMHpyeMod  yYacTHUKaMHU
00pa3oBaTesIbHbIX OTHOIIEHUH, 00pa30BaTelbHON MpOorpaMMBbl BBICIIET0 0Opa3oBaHus (1anee —
OIT BO).

1.3. IlepedeHb mIaHUPYEMBIX pe3yIbTATOB OOYUCHHUS MO JUCIHUILTAHE, COOTHECEHHBIX C
IIaHupyeMbIMU pe3ynbTaTamu ocBoenust OIT BO.

B pesynbrare m3yueHUs AUCHUIUIMHBI OOYUAIONTUICS NOJDKEH O0NagaTh CIEAYIONUMHI
KOMTIIETCHITUSIMA WM UX YacTsMH. KoMIeTeHITNN 1 WHIUKATOPHI UX JOCTHIKEHUS TPUBEICHBI B
Tabmme 1.

Ta6mmma 1 — [lepedens KOMITETEHIIMIA ¥ WHIUKATOPOB UX JTOCTHKCHUS

Konn
Kareropus (rpymnma) Ko n HaumeHoBaHre HHUKATOPA JOCTUIKEHUS
KOMIIETEHIINH HAHMCHOBATHE KOMIETEHIIUU
KOMTICTCHITHH

[IK-3 Cnocoben

MIPOBOIUTH

HKCIEPUMEHTHI 110

3a/JaHHBIM

METOMKaM C [1K-3.3.1 3HaTh METOIBI TUTAHUPOBAHUSI

00paboTKOit 1 HKCIEPUMEHTA; METO/1bI cOopa U 00paboTKU

aHAJIM30M UX JAHHBIX MIPU IPOBEACHUN UCCIIEIOBAaHUM
TpodeccHoHaTbHBIC pe3ybTaToB, [IK-3.Y.1 ymers HpOB(?I[I/ITB JKCIIEPUMEHT 110
KOMITETEHIIHI COCTaBIISITh 3aJJaHHBIM METOJIMKAM; UCIO0JIb30BATh

ONUCAHMS KOMIIBIOTEpHBIE METO/1bI 00pabOTKH pe3yJIbTaToB

BBITIOJTHEHHBIX HKCIepUMEHTA

HUCCIIENOBAHUN 1 T1K-3.B.1 BiameTs HaBBIKAMU COCTABJICHUS

MOJIrOTaBJINBATh Hay4YHbIX 0030pOB

JAaHHBIE 115

pa3paboTKu HAYYHBIX

0030poB 1

nyoJuKanui

[IK-5 Cnocoben [1K-5.3.1 3HaTh 0OCOOEHHOCTHU Pa3padOTKH

pa3paboTath TeXHUYECKUX TPeOOBAaHUN K MOJIEpPHU3AIINH

TEXHUYECKUE TEXHOJIOTUYECKUX JIMHUHN C LENbI0 peaan3aiuu

TpeOoBaHUS K KOHLETIUHU IPOU3BOCTBA U ONITUMU3AIINN
[Ipodeccuonanpuble | MOJEpHU3AMH TEXHOJIOTUYECKUX MPOIIECCOB C YUETOM
KOMITETEHIHI TE€XHOJIOTUYECKHUX TpeOOBaHUl cCTEM MEHEIKMEHTa

JIMHUH C LENbIO [IK-5.Y.1 ymers pa3pabaTbeiBaTh TEXHUUECKUE

peanuzanuu TpeOOBaHUS K MOJIEPHU3AIMH TEXHOJIOTHUECKUX

KOHIIETIITUN JMHUK C y4eToM TpeOOoBaHUll cuctem

MIPOU3BOJICTBA U MEHEPKMEHTa




ONITUMU3AITIT
TEXHOJOTHIECKHUX
MIPOIIECCOB C YUETOM
TpeboBaHMil cCUCTEM
MEHEDKMEHTa

[IK-5.B.1 BnageTh HaBBIKAMH pa3padOTKH
TEXHUYECKUX TPEeOOBaHUN K MOJIEPHU3AIIUN
TEXHOJIOTUICCKUX JTMHAN

I1IK-6 Criocoben
[MOJITOTOBUTE U
COIJIacOBaTh
KOMITJIEKTEI
JIOKYMEHTAIUH TI0
peiiaraeMbIM K

T1K-6.3.1 3HaTh 0COOEHHOCTH IIOATOTOBKU U
COTJTIACOBAHMS KOMIUIEKTOB JJOKYMEHTAITUH TI0
MpeagaraéMbIM K BHEJIPEHUIO TEXHOJIOTUUECKUM
IpoIieccaM ¢ OTBETCTBEHHBIMH HUCTIOJTHUATEIISIMH

BHEJIPEHUIO CMEXXHBIX MOApa3/IeJIeHHd COTJacHO OU3HeC-
[IpodeccroHanbHbIe | TEXHOIOTHYECKAM MPOLIECCY CUCTEM MEHEIKMEHTA
KOMIIETEHIINU rpoueccam ¢ [IK-6.Y.1 ymeTb NOArOTaBIUBATH U

OTBETCTBEHHBIMU COTJIACOBBIBATh KOMILIEKTHI JIOKYMEHTAIIUU C

HCTIOJTHUTEISIMH OTBETCTBEHHBIMH HCIIOTHUTEISIMU CMEKHBIX

CME)KHBIX TOApa3IeIICHU N

MoJIpa3ieIeHu i [TIK-6.B.1 BnageTh HaBBIKAMH MTOJTOTOBKH

coriacHo Ou3Hec- KOMILJIEKTOB JIOKYMEHTAIIUU

IIPOLIECCY CUCTEM

MEeHEDKMEHTa

[1K-7.3.1 3HaTh NPUHIUIBI pa3padOTKH METOIUK

[TIK-7 Ciocoben U TEXHUYECKUX PYKOBOJICTB TSI

pazpaboTarb AKCIIEPUMEHTATLHOU MTPOBEPKU

METOJIUKH U TEXHOJIOTHYECKHX TPOIIECCOB U MCCIIEOBAHUS

TEeXHUYECKUE apaMeTpoB HAHOCTPYKTYPHBIX MaTepUaIoB

PYKOBOJACTBA JJIS [IK-7.Y.1 ymeTh mianupoBaTh pa3paboTKy
TpodeccHonabHbE HKCIEPUMEHTAJIbHOW | METOJUK U TEXHHMECKHX PyKOBOJICTB /1111
KOMITETEHIIIH MIPOBEPKH AKCIIEPUMEHTAILHOU TPOBEPKU

TE€XHOJIOTHYECKHX TE€XHOJOTMYECKHUX IPOLECCOB U HUCCIIEJOBAHMS

MIPOIIECCOB U MapaMeTpoB HAHOCTPYKTYPHBIX MaTeprUajoB

HCCIIEIOBAHUS [IK-7.B.1 BnageTh HaBbIKAMH pa3padOTKH

rapaMeTpoB METOJIUK U TEXHUYECKUX PYKOBOJICTB TS

HaHOCTPYKTYPHBIX HKCIEPUMEHTAJIbHOU IPOBEPKU

MaTepHasoB TEXHOJIOTMYECKHUX MPOIIECCOB U MCCIIEIOBAHUS

[apaMeTpOB HAHOCTPYKTYPHBIX MaTepUajioB

— (¢u3uka;

2. Mecro auctumimHasl B cTpykType Ol
Jucuumimna OGa3upyercs Ha 3HAHUSAX, paHee MPUOOPETEHHBIX CTYJAEHTAMHU IMPU H3yUYEeHUU
CJIETYIOIINX JUCIUIIINH:

— OCHOBBEI OIITHKH,

— DJICKTPOHUKA.
3Hanud,

MaTe€éMaTuka, MaTeMaTUYECKHi aHaJInu3;

HNOJIYUYCHHBIC 1IpU H3YUCHUH MaTcpuajia JTaHHOH JUCIMIIIIMHEBI,

HMCIOT Kak

CaMOCTOSITeNIbHOE 3HAUE€HUE, TAK U UCIIOJIb3YIOTCS IPU U3YUYEHUH JPYTUX AUCIIUILINH:

- BOJIHOBasI OTITHKA,
- usmka 1a3epos;

B o6nactu BocmuTaHus ITMYHOCTH I[€JIbIO TTOJITOTOBKYU M0 JAHHOW JTUCIUIUIMHE SIBISIETCS
(dbopMHUpOBaHHE COIUATBHO-THYHOCTHON M OOMIEKYJIhTYPHOW KOMIIETEHIIMM — CTpPEMIICHHE K
MOCTOSIHHOMY JIMYHOCTHOMY Pa3BUTHUIO U TOBBIIICHUIO MTPO(ecCHOHAIBHOTO MacTepCTRa.




3. O0BeM u TPyT0EMKOCTh TUCIIHILIAHBI
Jlanapie 06 oOmeM o0beMe MUCIUIUIMHBI, TPYIOEMKOCTH OTIENIBHBIX BUIOB Y4eOHOM
paboTHI IO TUCIUIUTNHE (M paciipe/ie]IeHne 3TOH TPYJO0EMKOCTH TI0 ceMecTpaMm) IpeICTaBICHEI B
Tabnuie 2.

Tabmmia 2 — O0beM U TPYJ0EMKOCTh JUCITUTITNHBI

Tpy10€eMKOCTB 110
Bun yuebnol paboTsl Bceero cemecTpam
No5
1 2 3

Oobwan mpyooemKocmp ouCUUNIUHDI, 3/ 108 3/ 108
3E/ (4ac)
U3 Hux uacoe npakmuyueckoil n0020moeKu 17 17
AyoumopHbvie 3aHamuUA, BCETo 4ac. 34 34
B TOM YHCJIE:

nexmwn (J1), (qac) 17 17

npakTuyeckue/cemuHapekue 3anstus  (113),

("ac)

naboparopusie padbotsl (JIP), (dac) 17 17

KypcoBoit mpoekT (pabota) (KII, KP), (wac)

AK3aMeH, (Jac)
Camocmoamenvnan padboma, Bcero (4ac) 74 74
Buo npomesxxcymounoii ammecmauyuu: 3a4er,
mud¢d. 3ader, sk3amen (3auer, Judd. 3au, | 3auer 3auer
DK3.%%*)

*%
ITpuMevaHue:  kaHIMIATCKUM SK3aMEH

4. ConepxaHue JUCHUILINHBI
4.1. Pacnpenenenue TpyJO€MKOCTH JUCHUIUIAHBI IO pa3jiesiaM U BUJaM 3aHSTHIA.
Paznenbl, TeMbl AUCIUILIMHBI U UX TPYAOEMKOCThH IPUBEICHBI B Ta0IuUIIe 3.

Tabmmia 3 — Pa3nensl, TeMbl TUCIUIUIAHBI, KX TPYJI0EMKOCTh

Paznenbl, TeMbl AUCLIMITIMHbI Jlexuun I13 (C3) JIP KI1 CPC
(uac) (4ac) (4ac) (4ac) (4ac)
Cemectp 5
Paznen 1. HasnayeHne H NPHHIHAIBI 6 4
JAeficTBHS CBETOTEXHHYECKHX H JIA3ePHBIX
CHCTEM
Tema 1.1. Haznauenue, npuHIMIbI 2 13

JIEUCTBUS COBPEMEHHBIX
CBETOTEXHUYECKUX NPUOOPOB U

CHUCTEM
Tema 1.2. OcobeHHOCTH pacnpoCTpaHeHNs, 2 4 10
CBeTA.

Tema 1.3. HaznaueHnue, mpuHITUATIBI 2 7

JIEWCTBUS COBPEMEHHBIX JIA3€PHBIX

CHCTEM
Paznen 2. OcHOBBI MPOEKTUPOBAHUS U 6 6
pacyeTa CBETOTEXHUYECKUX CUCTEM

Tema 2.1. Metoasl poTOMETPHUH. 2 2
Tema 2.2. [IpeobpazoBaHue W3ny4eHUs. 2 2

[TpakTuieckoe ucnosib3oBanue Gotorddekra




Tema 2.3. DnemeHTHas 0a3a: UCTOYHUKH 2 4 6
HEKOTePEHTHOTO U3JIyueHus, OTOPE3UCTOPBI,

Paznen 3. OcHOBBI IPOEKTHPOBAHMS H 5 14
pacuera Ja3epHbIX CHCTEM
Tewma 3.1 TpeOoBaHHs K SHEPTETUYECKUM U 2 4 5
OTNTMYECKUM TapaMeTpam JIa3epHbBIX CHCTEM.
Tewma 3.2 CTpyKTYpHbBIE CXEMbI JIA3ePHBIX 2 4
CUCTEM Pa3jIMYHOr0 Ha3HAYEHMS.
Tema 3.3 [Ipumep pacuera SHEPreTHUECKUX U 1 4 5

TEXHUYECKHX MapamMeTpoB JIa3ePHOH CUCTEMbI
C Y4YeTOM YCJIOBHI KCIUTyaTaluu

Tema 4. Utoroeast popma KOHTpOJIs 0 1 1

HToro B cemecTpe: 17 0 17 0 74

[IpakTHyeckass MOJArOTOBKA 3aKIOYAETCS B  HENOCPEICTBEHHOM  BBIIOJIHEHUHU
Oo0y4aroIUMHUCST ~ OMNpeNeNIeHHBIX  TPYIOBBIX  (YHKUMH,  CBS3aHHBIX C  Oy;aymei
podecCHOHATTFHOM eI TeTbHOCTEIO.

4.2. CopnepxkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHSITHH.
ConeprxaHuie pa3/ieioB U TeM JISKITMOHHBIX 3aHATHN TPUBEACHO B TabmuIe 4.

Ta6mmma 4 — Comeprxanue pa3aesioB U TeM JIEKIIMOHHOTO MUK

Howmep paznena Ha3Banwue u conepxkanue pas3ieioB U T€M JIEKIIMOHHBIX 3aHATHI

1 Ha3naveHue ¥ NPUHLHKIBI AeiiCTBUSI CBETOTEXHUYECKHX M JIA3ePHBIX CHCTEM
Jlekums 1. HazHaueHWe pa3iMYHBIX CBETOTEXHUUECKUX MPUOOPOB U CUCTEM:
CBETWIBHUKOB, IPOKEKTOPOB, MPOEKTOpOB. Uznmyuenue u ero npupona. Borrossie
cBoiicTBa m3myueHNs. KBaHTOBEIE CBOiiCTBA M3mydeHH. CIEKTPBI N3TYICHUS.
DHeprusl U MOTOK U3JydeHus. PacnpeieneHue noToka n3nyueHus 1o COeKTpy.
OnrTuyeckue XapakTepUCTUKH Tell U Cpell.

Jlekuus 2. KorepeHTHbIe 1 HEKOTepEHTHbIE NCTOYHUKH CBeTa. Paznuune n3nyueHus
Jla3epoB M CBETOTEXHUYECKUX NMPUOOpPoB. OCOOCHHOCTH pacPOCTPAHEHUS CBETa,
HeraTHBHbIE BJIMsHUE BIMIOIIME HA KOTEPEHTHOCTb U JalIbHOCTh PaclpOCTpaHEHUE
JIa3epHOTO M3JTyUYEeHHs, TOHATHE HAMIPABICHHOCTH U3TyueHUs1, TU(PaKLus 1
OTpaXKeHHUE CBETa.

Jlexums 3. Cwina u3nydeHns. DHepreTHIeCKnue CBETUMOCTD (M3JIy4aTeNIbHOCTh) U
OCBEIEHHOCTH (00Jy4eHHOCTD). DHEepreTHIecKas ApKOCTh. DHEPTeTHUSCKUE
BEJIMYUHBI HIMITYJILCHOTO M3JTydeHns1. CIeKTpaJibHbIC BEJIMYMHBI W3TYICHUS.
Ha3naueHue v NpUHOMITEI ECTBUS JTA3EPHBIX CUCTEM: BUICHHUS, JIOKAIWH, CBSI3H,
MEIUIIMHCKUX U MPOMBIIICHHBIX CUCTEM.

2 OCHOBBI NPOEKTUPOBAHHUS M PACYETA CBETOTEXHUYECKHX CHCTEM

Jlexuus 4. KpaTkue cBeIeHUs 0 METOaX BU3YyallbHOM U (U3HUECKOl (hOTOMETPUHU.
[TpaxkTuyeckoe UCHoab30BaHUE METOI0B BU3yaslbHOM U (hu3nueckoit poTomerpun.
WpneanbHasg ontuyeckas cuctema. OCHOBHbIE MapaMeTphl U CBOICTBA MEaNbHOM
onTHyeckoil cuctemsl. I'papuueckoe noctpoeHue nzodbpaxenuit. OCHOBHbIE
pacueTHble hopMmyibl. Pacuer xoza dyueii B clI0XkHON onThyeckoit cucteme. Oduiue
CBEICHUS O LIBETE U LIBETOBOCHPUATHH. KoopuMeTpus. AIIUTUBHOE U
CcyOTpakTUBHOE 00pa3oBaHME IBETA.

Jlexuus. 5. [I[peoOpazoBanue U3aydeHUs ONTHYSCKOTO JUaNa3oHa.
TenmoBoe HeﬁCTBHe HU3JIyUCHUS. HpaKTI/I‘-ICCKOC HCIIOJIB30BaHUC
dotordpdekra.

Jlexkuus 6. @oToaneMeHThl ¢ BHEIIHUM (oTo3dpexTom. DOoTOINEMEHTBI €
BHYTpeHHUM (poTo3adhdhexToMm — doTopesncropsl. MaTpuuHbIil POTONPUEMHHK Ha
ocHoge [13C maTpuubl.




OcHOBBI NPOEKTHPOBAHHUS U pacyeTa Jia3epHBIX CHCTEM
Jlekumss 7. TpeOoBaHUs K OSHEPreTUHYECKUM U ONTHYECKUM

rnapaMerpamM JIa3epHBIX CHCTEM Ha MpUMEpe JIa3epHOM CHCTEMbl BHJICHUS.
[Monstre paspematoiieii cmocoOHOCTH, (PYHKLIMU Mepeayd KOHTpAacTa,
MUHHUMAIBHO pa3peliaeMoro KOHTpacTa JIa3epHOW CUCTEMBI.

Jlexumsa 8. CTpyKTypHbIE CXEMbl JIa3€pPHBIX CHUCTEM BHUIEHMS,

JIOKalu, CBA3H. Hx pas3jinvus. CHKeHHne 3(1)(I)GKTI/IBHOCTI/I JIa3€PHbIX
CUCTEM B pCaJIbHbIX aTMOC(bepHBIX YC10BUAX.

Jlexums 9 OCHOBBI SHEPreTHUYECKOTO pacyeTa JIa3epHON CHCTEMBI.

OcHOBBI M3MEpeHHs pa3pellarolieil crnocoOHOCTU pa3pabaTbiBaeMOl WM
HCCIEAYEMOH JIa3epHON CUCTEMBIL.

4.3. Ilpaktnueckue (CeMUHAPCKUE) 3AHSATHUS
Tembl TpaKTHYECKHUX 3aHATUH U UX TPYIOEMKOCTh MPUBEACHBI B TaOIHIIE 5.

Tabmmma 5 — [pakTrdeckue 3aHsITHS U BX TPYJO0EMKOCTh

W3 Hux Ne
Ne | Tewmsl npaktiueckux | opmbl mpakTuyeckux | TpyaoeMKOCTb, |MpaKTHUYecKOH |paziena
n/m 3aHSATHH 3aHATUH (uac) MOJITOTOBKH, | IUCITHII
("ac) JIUHBI
Y4eOHBIM IIJIAHOM HE MPEYyCMOTPEHO
|
Bcero
4.4. JlaGopaTopHbIe 3aHITHS
Tembl 1a00OpaTOPHBIX 3aHATHI U UX TPYIOEMKOCTh PUBEICHBI B Ta0HUIE 6.
Tabnuua 6 — JIabopaTtopHble 3aHSATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue nabopaTopHbIX paboT TPyAIOCMKOCTS, | NPAKTHHECKOI | pasiena
n/m (dac) IMOATOTOBKH, | JUCIIHI
(dac) JIMHBI
Cemectp 5
HccnenoBanue 31€KTpUUECKUX HCTOYHUKOB 4 1 1
CBeTa
PacdeT cucTteMbl HCKYCCTBEHHOTO OCBEIICHUS 4 1 2
IIPU 33JJaHHOM THUIIE HCTOYHHUKOB CBETA U UX
napamerpax
HccnenoBanue (yHKIMU Nepeayr KOHTpacTa 4 1 3
Pacdet nanibHOCTH AEHCTBUS Ja3epHOM 4 1 3
CHCTEMBI BUJICHUS
Bcero 17

4.5. KypcoBoe mpoeKTHpOBaHHE/ BHIIOJHEHUE KyPCOBOM pabOTHI
VY4eOHBIM IIJITAHOM HE IIPEYyCMOTPEHO

4.6. CamocrosiTenpHas paboTa 00yJaromuxcst
Bunel camoctositennbHON paboTHI U €e TPYJA0eMKOCTh IPUBEIEHBI B Ta0uIie 7.




Tabnuna 7 — Buasl caMocTosiTeIbHON pabOThI U €€ TPYI0EMKOCTh

N Bcero, | Cemectp 5,
Bun camocrostensHO#M paboTh
yac qac
1 2 3
W3ydeHne TeopeTHUecKoro MmaTepuaia
35 35
nuctuuabl (TO)
Kypcoroe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Bremosmaenue pedepara (P) 5 5
[ToaroroBka K TEKyIeMy KOHTPOJIO
ycneBaemoctu (TKY)
Jlomainuee 3ananue (/13) 10 10
Kontposbabie paboTel 3a0unnkoB (KP3) 14 14
IToaroToBka K MPOMEKYTOUHOU 10 10
arrectaiuu (11A)
Bcero: 74 74

5. Ilepeuenb yueOHO-METOIUYECKOT0 OOecedeHust
JUISL CAMOCTOSITENTbHON pabOThl 00YUaIOMUXCS TT0 AUCITUIUTHHE (MOJTYJTIO)
Y4eOHO-MeTOAMUECKHE MaTepHalibl IS CAMOCTOSTENBHON padoThl OOYYarOIIMXCSl YKazaHbI B

n.a. 7-11.

6. IlepeueHb nevaTHBIX U PIEKTPOHHBIX YUEOHBIX U3TaHUI
[lepeuens mevaTHBIX U DJEKTPOHHBIX YUeOHBIX W3/IaHUM TIpHUBeieH B Tabmulle 8.
Tabmmma 8— [lepeuenp meyaTHBIX U AIEKTPOHHBIX YUCOHBIX U3aHUI

[udp

bubnuorpaduueckas cepiika / URL anpec

KomnuectBo
9K3EMILISIPOB B
OubInoTEKE
(kpome
AIIEKTPOHHBIX
IK3EMILISIPOB)

[621.373.826B
18]
CT16.: TYAIL 2016.

Kotnukos E.H,, Auapees B.M., JlaBposckas H.I1.
Hosuxoga FO.A., Tponun A.H.. OnTuka nazepos.

®0(3), ['C(15)

[681.785.6(075)I1
79]

Kotnukos E.H,, HoBukosa I0.A., Tporua A.H.
Ousuka nazepos. CI16.: I'VAIL 2010.

®0(5), [C(18)

[628.T97]

I'yropoB M. M.OCHOBBI CBETOTEXHHUKHU U
WCTOYHUKHU cBeTa : Yueb. [locobue. M. :
Dueproarommsaar, 1983. 384 ¢

®O(7), TC(16)

[Toiiznep b.H. ®u3nyeckre 0CHOBBI JTa3epHOM
TEXHHUKH [ DNIeKTpoHHEIH pecypc] : yueb. [Tocobue.

M. : UHO®PA-M, 2018. 160 c./
http://znanium.com/catalog/product/942818

JIAHb

7. IlepeueHb 37IEKTPOHHBIX 00pa30BaTENBHBIX PECYPCOB
THOPMAIIMOHHO-TEICKOMMYHHUKAMOHHOH ceTn « THTepHET»

Ilepeuens AIIEKTPOHHBIX
TENICKOMMYHHUKAITHOHHONW ~CETH
npuBe/ieH B Tabmuie 9.

o0pa3oBaTeIbHbBIX
«HTEepHETY,

pecypcoB “H(}OpPMAITHOHHO-

HEOOXOIMMBIX JUISI OCBOEHHUS JUCIUIIIAHEI

Tabmuma 9 — IlepedeHb 5SIEKTPOHHBIX O0pPA30BaTEIBHBIX PECYpPCOB  HMH(DOPMAITMOHHO-
TEJIEKOMMYHUKaIMOHHOH ceTH «IHTepHeT»
URL anpec HaumenoBanue

https://e.lanbook.com

JlaHb : >IeKTPOHHO-OMOIMOTE HAs cUcTeMa




8. TlepeueHr HHPOPMAITIOHHBIX TEXHOJIOTHIA

8.1. Ilepeuenp mporpaMMHOro OOECHEUYEHHsI, HCHOJIb3YyEMOro MpPHU OCYIIECTBICHUU
00pa3oBaTebHOTO MpOoIecca 10 JUCIUIUIIHE.

[lepeuens UCTIOIB3YEMOT0 MPOTPAMMHOT0 OOeCTIeveHus MpeicTaBieH B Tabmuie 10.
Tab6mmma 10— [lepeders mporpaMMHOTO oOecIieueHus

No /it

HanMmenoBanue

Microsoft Windows, MS Visio, MS Project - Ne 5024789156 ot 12.18.2017 Homep noanucku
Microsoft Imagine Premium: 1203679029Microsoft Office - Ne 809-3 ot 04.07.17 . Homep
nunenzun Microsoft Office: 68710015AutoCAD R20.1.49.0.0 (iuuensus: cereBas
563-59077482)Microsoft Visual Studio 2017 Community 15.0.26730.15 (nmuuen3us: GPL)Dev-
C++ 5 (muuensus: GPL)Pascal ABC.NET 3.3.0.1542 (inuensus: LGPL v3)Scilab 6.0.2
(muuensusa: GPL)Umbrello UML Modeller 2.29.0 (munensus: GPL)Oracle VM Virtual Box
5.1.28.17968 (muuensusa: GPL v2)

8.2. Ilepeuenb HH()OPMAIIMOHHO-CITPABOYHBIX CUCTEM,UCII0IB3YEMBIX npu
OCYIIECTBIIEHUN 00pa30BaTeIHLHOTO Mpoliecca Mo AUCIUILITNHE
[lepeuens wucCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEJICTaBICH B

Tabmmue 11.

Tabmuma 11— Ilepeuens nHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /i HaunmenoBanue
He npeagycmotpeno
9. MarepuaipHo-TexXHUUYECKast O0a3za
CoctaB MaTepuaabHO-TEXHMYECKON 0a3bl, HEOOXOAMMOW JJIsi  OCYIIECTBIICHUS

o0Opa3oBarenbHOr0 MpoIiecca 1Mo JUCIUIINHE, TIpecTaBieH B Tadmiel 2.

Tabnuna 12 — CoctaB MaTepruaIbHO-TEXHUYECKOI 0a3bl

aTTecTaluu.
Ocnamenne:  Cneuuanu3vpoBaHHas  MeOeslb,  TEXHHUYECKHe
cpencrBa oOyd4eHMs, CiysKalue Ui MpeACTaBiIeHus Yy4eOHoH
uHpopMauuu OOJBIIOH ayAUTOPUM; HAOOP AEMOHCTPALMOHHOrO
000py IOBaHHUS

No /it HanmMeHnoBaHnue cocTaBHON 4acTU MaTe€pUAIbHO- Howmep aynutopun
TEXHUYECCKOM Oa3kl (Tipu HEOOXOAMMOCTH)
VueOHas ayauToOpuis AJS 3aHATHM JIGKIIMOHHOTO THIA, 3aHSTHN
CEMMHApCKOro  THMa,  TPYMNOBBIX W WHAWBHIYAJIbHBIX
1 KOHCYJIbTallUH, TEKyLIEro KOHTpOJs M  MPOMEKYTOUHOM

ya. l'acrenno, o. 15,
aynuropust Ne31-02

VyeOHas aymuTopus Ui TIPAKTUYECKUX 3aHATHH, 3aHATHH
CEMHHAPCKOr0  THUMa,  T[PYMNMNOBBIX WM WHAUMBUAYaJbHBIX
KOHCYJIbTallMH, TEKyIIero KOHTPOJS M  MPOMEKYyTOUHOMH
aTTecTalyu.

OcHamenne: Crnenmanu3upoBaHHas Me0Oelnb;  J1abopaTopHoe
obopynosanue: [I19BM - 19 mir., 00beIUHEHHBIX B JIOKAJIBHYIO
BBIUMCIIUTEIbHYIO CEThb C BBIXOJOM B BBIYMCIIMTENBHYIO CETh
I'YAII u HUnrepner.

ya. l'acrenno, n. 15,
aynutopus Ne22-08

VYueOHas ayauropus 1is 1JaDOpaTOPHBIX 3aHATHIA.
Ocnaienue:  Crenuanvu3upoBaHHass — Me0Oelsib;  TeXHUYECKHUE
cpeAcTBa OOyYeHus, Ciy)Kallde jsi MpeacTaBieHus Yy4eOHoi
uHpopMauuu OOJNBIIOW ayOWTOPHUM; BaKyyMHas YCTaHOBKa
YBPU-2 nnst HanbisieHUs pa3iuyHbIX MaTepPUajioB.

ya. lNacrenno, a. 15,
aynuropus Ne32-07




10. Ouenounsle cpeacTBa 1 NPOBEACHUS IPOMEKYTOUHOM aTTecTaluu
10.1. CocTtaB OIIEHOYHBIX CPEJCTBIJS MPOBEACHHUS IPOMEKYTOUHOH aTTeCTaIluu
oOyyaromuxcs 110 AUCHUIIIMHE IPUBEACH B Tadiuue 13.
Tabmmma 13 — CoctaB O1EHOYHBIX CPEJICTB JIJIsl MPOBEICHUS TIPOMEKYTOUHOM aTTeCTAINK

BI/II[ HpOMe)KYTO‘IHOﬁ aTTeCTaluu HepequL OIICHOYHELIX CPCACTB

Crmcok BOMPOCOB;
Tectnr;
3agaumn.

10.2. B kadecTBe KpHTEpHUEB OIEHKH YPOBHS C(HOPMHUPOBAHHOCTH (OCBOCHHS)
KOMITETEHIMI 00ydJaromuMucs MpUMeHseTcs S-0allibHas MIKana OlEeHKH cPopMUpPOBAHHOCTU
KOMIIETEHIM, KoTopas puBeeHa B Tabnuie 14. B Teuenne cemecTpa MOXKET UCHOJIb30BATHCS
100-6annmpHas  ImIKala  MOMIYJBHO-PEHTHHTOBOM  cHCTeMBbl  YHHBEpPCUTETa,  IpaBHIia
HCII0JIb30BAHUS KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOIIUM JIOKaJIbHBIM HOPMATUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurtepun onleHKH YpoBHS C()OPMHUPOBAHHOCTH KOMIICTCHITUI

Or1eHKa KOMITETEHITUH

XapakTeprucThKa chOPMUPOBAHHBIX KOMIIETEHITII
5-OarubHas IKaia P P (bopnpo

— oOyyJarormuiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBIN
MaTepuan;

— YBEPEHHO, JIOTUYHO, ITOCIEN0BATEILHO U TPAMOTHO €0 U3JIaracT;

— ONMpasiCh HAa 3HAHMUSI OCHOBHOM W JIOMOJIHUTENILHOW IJMTEpaTyphl,
TECHO MPHUBSI3BIBAET YCBOCHHBIE HAYUHbIE TTOJIOKEHUS C MPAKTUYECKON
JIESITEIbHOCTHIO HAIIPABJICHHUS;

— yMeJio 000CHOBBIBAET U apTryMEHTUPYET BBIIBUTAEMBIE UM HJIEH;

— JIeJIaeT BBIBOALI M 0000IIEHNUS;

— CBOOOJIHO BJIQJICET CUCTEMOH CIIeNUATN3UPOBAHHBIX MIOHITHMA.

«OTJIMYHO
«BaYTCHO»

— oOyyJaromuiics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TPaMOTHO H
[0 CYUIECTBY H3JaraeT €ro, OINHUPasChb HAa 3HAHUS OCHOBHOW
JIUTEPATYPHI;

— HE JIOIYCKAeT CYIIECTBEHHBIX HETOUHOCTEM;

— YBSI3bIBAET YCBOEHHBIC 3HAHUS C NPAKTHYECKOH JIESITEIBbHOCTHIO
HaIlpaBJICHUS,

— apryMEHTUPYET HAYUHBIE TIOJIOKEHHUS;

— JIeJIaeT BBIBOJBI M 0000IIEHNS;

— BJIQJICET CUCTEMOM CNIENAATN3UPOBAHHBIX TOHIATHH.

«XOPOLIO»
«3aYTEHO)

— oOyuJaroluiicss yCBOMJI TOJBKO OCHOBHOW IPOrpaMMHBINA MaTepual,
II0 CYLIECTBY M3JIaracT €ro, ONUpasch HA 3HAHUS TOJIBKO OCHOBHOM
JTUTEPaTypHI;

— JIOTyCKaeT HECYIECTBEHHbIE OIINOKU U HETOUHOCTH;

— UCTIBITBIBACT 3aTPYJHEHHUS B IPAKTUYECKOM IPUMEHEHUU 3HAHWUU
HaIpaBJICHUS;

— cJ1ab0 apryMeHTHPYEeT Hay4YHbIE MOJIOKEHNUS;

— 3aTpyaHSeTCS B (POPMYIMPOBAHUN BHIBOJOB M 0000IICHHUI;

— JaCTUYHO BJIAJICET CUCTEMOH CIIENMAIN3UPOBAHHBIX TOHITHH.

«Y/IOBJIETBOPUTEIHHO»
«3aUTEHO»




OrieHKa KOMITETEHIIN

5-0ayIbHAs IIKaJIa

XapakTeprcTrka c(hOpMAPOBAHHBIX KOMITETEHITUIHA

«HEYJIOBIICTBOPUTEIIHHO)
«HE 3a4YTCHOY

— o0yuaromuiicss He YCBOWJI 3HAYUTENHOM dYacTh MPOrpaMMHOTO
MaTepuana;

— JIOTIyCKaeT  CYINECTBEHHbIE  OMMWOKH W  HETOYHOCTH  TIPH
paccMOTpeHHH MPoOJieM B KOHKPETHOM HalpaBlICHUH;

— UCTIBITHIBACT TPYJAHOCTH B MPAKTUUECKOM MPUMEHEHHUH 3HAHMIA,

— HEe MOXET apryMEHTHPOBATh HAYYHBIE MOJIOKCHHSI,

— He GopMyITHpPYET BEIBOJOB U 0000IICHUA.

10.3. TunoBkie KOHTPOIBHBIE 3a/IAHUS WA UHBIE MaTePHUAaJIbL.
Bormpocsr (3amaun) nis sK3amMeHa peicTaBlIieHbl B Tadymie 15.

Tabmuma 15 — Bompocs! (3a1aun) 15 5K3aMeHa

Ko
Ne i/ [lepedyens BompocoB (3a1a4) s IK3aMeHa A
WHJMKaTOpa
Y4eOHBIM IITAHOM HE PEYCMOTPEHO
Bompocsr (3amaun) s 3aueta / qud¢. 3adera nmpeactaBieHbl B Tadauie 16.
Tabmuma 16 — Bonpocs! (3agaun) nms 3adera / audd. 3adera
Kon
Ne i/mt [lepedens BompocoB (3amay) s 3adera / nud¢. 3auera
p p (3ana9) 1 madd UHJMKATOpA

Hasznauenne n mpuMepsl ucnoiab3oBanue cBeToTexunueckux u | 11K-3.3.1
na3epHbIX cucteM. VX paznuumus.

CoBpeMeHHOE TIpe/ICTaBJICHHE O IPUPO/IE CBETA. IIK-3.¥.1
DHepreTHYecKre ¥ CBETOBBIE XapaKTEPUCTHKH.

OcoGennocty pacnpocTpaHeHus u3nydenus B atmochepe n mo | [1K-3.B.1
ONTHYECKUM BOJIHOBOJIaM

OCHOBHBIE 3aKOHBI OTpAXESHHUSI, TpesioMmiieHns u nudpaknun | [TK-5.3.1
IIpU B3aUMOJICHCBIU ¢ 00bEKTaMU pa3HOU pU3nUIecKoit
HOPUPOJIBL: METAILI, TUDJIEKTPUK, IPOBOIHUK. PoTodd ekt

KoncTpykius cBeTorexHnueckoro npudopa. Ero ocHoBHBIE [IK-5.¥.1
napaMmeTpbl. TpeboBaHUs K KOHCTPYKIIMH C YUYETOM CPEIbl
9KCILTyaTaluy.

KorepeHnTHbIle U HEKOT€pEHTHbIE HCTOUHUKH IIK-5.B.1
cBeta. Paznuuune n3nydeHus nazepoB u
CBETOTEXHUYECKUX NPUOOPOB.

doromerpun. IIpakTrdeckoe UCTIOIB30BaHNE METOIOB
BU3YaJIbHOU U (pU3HUECKON (POTOMETPHH.

Haznauenue v NpuUHLIMIBI IEHCTBUS JTa3€PHBIX CUCTEM: [1K-6.3.1
BUJICHUS, JIOKAIIUHU, CBSI3U, MEAUIIUHCKUX U IIPOMBIIUIEHHBIX

CHCTEM.

Kpartkue cBeaenust o MeToax BU3yalbHOH U (pu3ndecKoit [IK-6.Y.1

Uneanpaas ontudeckas cuctema. OCHOBHBIE TapaMeTPhl U I1K-6.B.1
CBOICTBa HJIeAIbHOM ONTUYECKO cucTeMbl. [ 'padudeckoe
MOCTPOCHHE N300pakeHwH. OCHOBHBIC pacUeTHBIE (POPMYIIBI.
Pacuet xo/1a 1yuelt B CJI0)KHOM ONTHUYECKOU CHUCTEME

OO6mue cBeICHUS O IBETE W IIBETOBOCTIPUSITHH. T1IK-7.3.1
Konopumerpusi. AniiuTuBHOE U CyOTpakTUBHOE 0Opa3oBaHUE
ngera. [locTpoenne KoJIOpUMETPUUECKUX CUCTEM

[TpakTdeckoe ucnoib3oBanue Gororddexra. I1IK-7.B.1
®doTo351eMeHTHI ¢ BHEITHUM (oTo3ddhexkTom. DOoTo3IeMEHTHI
¢ BHYTpeHHUM P0oT0dPPeKTOM — (POTOPE3UCTOPEI.




TpebGoBanwus K SHEPreTUUECKUM XapakTepuctukam m3nydenus | [TK-3.B.1
U TIapaMeTpaM, OTPeAeIISIONUM YHEPTeTUUECKYIO
9 (HEeKTUBHOCTh TPUMEHEHUS JIa3ePHBIX CHCTEM

TpeboBanust k pazperniarornieit CHOCOOHOCTH ONTHYECKUX I1K-5.3.1
MIPUEMHBIX CUCTEM, & TAKXKE CHCTEM BUJICHHUS C YIaCTUEM
JIa3€pHOTO MOJICBETa 00BEKTOB

[TonsTHE IepenaTOYHOM (PYHKITH KOHTpACTa C [IK-5.¥.1
BEIBOJIOM popmyiel . Ompe/iesienne KoHTpacTa
M300paXkaroIieil CHCTEMBI.

CTpyKTypHBIE CXEMBI JIa3€PHBIX CHCTEM — IIK-5.B.1
BUJICHHUS, CBSI3H, JIOKALIUU

Paznnune Mexay pe3koil 1 cBapkoil MeTaIOB I1K-6.3.1
IpY JIA3€PHOM IIOJICBETE

[Ipenmy1iecTBa 1 HEAOCTATKH JIA3EPHBIX CUCTEM [1IK-7.3.1
CBSI3U IO CPAaBHEHUIO C CUCTEMaMHU CBSI3H B

paaroarana3oHe

OCHOBBI PHEPreTHYECKOTO pacueTa Ja3epHoit IIK-7.B.1

CUCTEMBI, YU THIBAIOIINE TPEOOBAHUS K
pasperaromeit cmocoOHOCTH

[TonsiTHE BpEMEHHBIX U IPOCTPAHCTBEHHBIX I1IK-3.3.1
gacToT. FIX poJib ipu pazpaboTke Ja3epHBIX
CHCTEM BUACHUS

OCHOBBI pacueTa U U3MepeHus pazperaromein [IK-3.¥.1
CIIOCOOHOCTH pa3padaThIBAEMOM UITH
HACCJEYEMON JIA3€pPHON CHCTEMBI

JlazepHble crCTeMBbI B METMIIMHCKON TEXHUKE I1K-3.B.1

JlazepHble cCCTEMBI B aBUAITMOHHON TEXHUKE I1K-5.3.1

[lepeuenr TeM nans KypCOBOTO MPOEKTUPOBAHUS/BBHIIOIHEHUSI KYpCOBOW pabOThI
npejCcTaBjIeHbI B TabuIe 17.
Tabmuma 17 — llepeyens TeM i KypcOBOTO IPOEKTUPOBAHNS/BBINIOJIHEHUS! KYPCOBOM pabOThI

No /i [TpumepHBIi IepedeHb TeM JJIs1 KypCOBOTO TPOSKTHPOBAHUS/BBITOTHEHUS
B KypcoBOH paboThl

Y4yeOHbIM IJIJAHOM HE IPEJYyCMOTPEHO

Bompocer Ui mpoBeseHHsS IIPOMEXYTOYHOW aTTECTAllMd B BHJAE TECTHPOBAHUS
IpeJCTaBIeHbI B TaduIe 18.

Tabnuna 18 — IIpumepHblil mepeueHb BOIPOCOB JJIsl TECTOB

Konx

Ne /it [IpumepHbIii nepedyeHb BOIPOCOB JJIsl TECTOB
WHJIMKaTopa

Y4yeOHBIM IJIAaHOM HE IPEyCMOTPEHO

[lepeueHb TeM KOHTPONBHBIX PabOT MO TUCHUIUIMHE OOYYaroOlMXCs 3a04YHON (OPMBI
oOydeHwus1, IpeIcTaBIeHbI B Tadymie 19.

Tabmuma 19 — llepedeHb KOHTPOJIBHBIX PabOT

Ne /i [lepeyerb KOHTPOJBHBIX PadbOT

He npexgycmotpeno

10.4. Meronuueckue  MaTepuasbl,  ONPEAEISIOIIAE  IPOLELYpPhl  OLEHUBAHUS
WHIUKATOPOB, XapaKTEepHU3YIOIUX OJTambl (OPMUPOBAHUS KOMIETEHIHH, COJIEpXKATCcs B
JOKaJbHBIX HOpMaTUBHBIX aktax [YAIl, perinaMeHTHpyOIMX MNOPSAOK W IPOLELYPY




HOpPOBCACHUSA TCKYIICTO KOHTPOJISA YCIICBACMOCTU U HpOMe)KYTOqHOﬁ aTrecranuu 06yqa101unxc5[
I'VAIL

11. Metonuueckue yKazaHus JUIsl 00yJarOIIMXCsI IO OCBOSHHIO TUCITATIITUHBI
(Huowce npusoosimest pekomenoayuu no cocmagienuro OaHH020 pazoena)

[enpto MUCHUIUIMHBI SBJISIETCS — IOJIY4YEHHE CTYJAEHTaMU HEOOXOJIUMBIX 3HAHMMH,
YMEHUM M HAaBBIKOB B O0JIACTH ONTHKH, CO3JIaHUE TIOJIEPIKUBAIOIIEH 00pa30BaTEIbHOM CPEJIbI
[pernoJaBaHusl  ONTHUKH, TMPEJIOCTaBICHHE BO3MOXHOCTH  OOydaromuMcsi pa3BUTh U
MIPOJIEMOHCTPUPOBATH HABBIKH B 00JIACTH ONTHKU

MeToanyeckne yKazaHHsi IS 00y4alOmUXcs 10 OCBOCHHIO JICKIMOHHOTIO
MaTepHaJia

OcHOBHOE Ha3HAuY€HUE JIEKIIMOHHOTO MaTepuajia — JOTUYECKU CTPOUHOE, CHCTEMHOE,
ryO0oKoe U SCHOE WU3NIoKeHue ydeOHoro marepuana. Ha3HaueHume cOBpPEeMEHHOH JEKIUH B
paMKax TUCITUIUIMHBI HE B TOM, YTOOBI TIOJYYUThH BCIO MH(OPMAIMIO 1O TeMe, a B OCBOCHUHU
(GyHIAMEHTAIBHBIX TpoOJeM TUCIMIUIMHBI, METOJOB HAyYHOTO ITO3HAHHS, HOBEUIIHX
JOCTH>KEHUI HaydHOU MbICU. B yueOHOM mpoliecce JIEKIUs BBITOJIHSIET METOI0JI0TUUYECKYIO,
OpraHU3aIMOHHYI0 U WHPOPMAIMOHHYIO (QYHKIIUH. JIEKIMsS pacKpbIBaeT MOHATHIHBIN ammapar
KOHKPETHOUM 00yiacTu 3HaHUsA, €€ MpOoOJEMBI, JaeT IEIbHOE MPEeJCTaBIECHUE O AUCIUILIMHE,
MMOKa3bIBAET B3aUMOCBSI3b C APYTUMU JUCIUATIIITHAMH.

IInaERpyEeMEBIe pe3YJIbTAaThl IPH OCBOCHHH O6V‘—IB.IOH_II/IMC$I JICKIITMOHHOI'O Marcpuajia:

— TIIOJy4YeHHE COBPEMEHHBIX, IEJOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUW, YpPOBEHBb
KOTOPBIX ONPEAEISAETCS MEJIEBOM YCTAHOBKON K KaXJI0M KOHKPETHOU TEME;

— IIOJIyYeHHE OIIbITa TBOPUYECKOI paboThl COBMECTHO € IIPEIOJIaBaTeNIeM;

— pa3BuTHe TPO(PEeCCHOHANBHO—ICNIOBBIX  KAdecTB, JIOOBHM K  MPEIAMETy W
CaMOCTOSTEIIBHOI'O TBOPYECKOTO MBILIIJICHUS.

— MOsIBJIEHUE HEOOXOMMOr0 HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHOU PabOThI;

— [OJIydYeHUE 3HAHUU O COBPEMEHHOM YPOBHE Da3BUTHs HAYKHM U TEXHUKM U O
MPOTHO3€E UX Pa3BUTH HA OJMKaIINe TOJbL;

— Hay4yuTcsl MeToJu4yecKu oOpabaThiBaTh MaTepuai (BBIACNATH IJIABHbIE MBICIU U
MIOJIOKEHUsI, ITPUXOAUTh K KOHKPETHBIM  BBIBOJIAM, IIOBTOPSTH MX B  Pa3JIMYHBIX
(bopmMyIHMpoOBKax);

— TOJy4YeHHe TOYHOI'O NOHUMaHUsS BCeX HEOOXOAUMBIX TEPMUHOB U MOHSITHUH.

JleKMOHHBI MaTepual MOXKET CONpPOBOKAATHCS JAEMOHCTpaluedl chnainoB u
WCIIOJIH30BAHWEM DPAa3/IaTOYHOr0 MaTepuayia IpH MTPOBEJACHUM KOPOTKHX JUCKYCCHH 00
0COOEHHOCTSIX TPUMEHEHHUS OTJENIbHBIX TEMATHK M0 JTUCIUIUIMHE.

CrpykTypa mpenocTaBieHUs JIEKIIMOHHOIO Marepuana NpejcTaBieHa B y4yeOHO-

MetoauyeckoMm nocoomu: KotmkoB E.H, Bapdonomees I'.A. Ontuka nasepos. CII6.: I'YAIL
2016.

Mertoanyeckue ykazaHus /sl 00y4al0IUXCSI 110 YYACTHIO B ceMHHAapax

Yuebnvim nnanom cemunapvl no 0annou oucyuniute He NPOBOOSMCSL



Metoauyeckue ykazaHusi sl 00y4alomUXcsi MO NPOXOKICHUIO NMPAKTHYECKHX
JaHATHI
[IpakTryecKkux 3aHATHI nO OAHHOU OUCYUNIUHE He NPOBOOSAMCS

MeTtoanyeckue yKa3zaHHfl JUIA OOYyYAKOMIMXCH MO TNPOXO0XKICHHIO Ja0opaTOPHBIX
padoTt

B xone BbINoNHEHHs Ja0OpaTOPHBIX pPAa0dOT oOydaromuics MOJDKEH YINIyOUTh U
3aKpeNuTh 3HAHUS, MPAKTHYECKHE HAaBBIKW, OBJA/IETh COBPEMEHHOW METOJUKON M TEeXHUKOMH
HKCIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHON XapaKTepUCTHKOH oOydaromerocs.
Boinonnenue nadbopaTopHblx paboOT COCTOUT M3 DKCHEPUMEHTAIBHO-IIPAKTUUECKOM, pacueTHO-
AHATUTHYECKON YacTel U KOHTPOJIBbHBIX MEPOTIPHUSTUH.

Bremonaenne nmabopaTopHbIX paboT 00ydaromuMcst SIBIISETCS HEOThEMJIEMON YacThIO
W3YYEHUS JUCIMILUIMHBL, OIpelesieMOl ydeOHBIM IIJJaHOM, W OTHOCUTCS K CpEJCTBaM,
o0ecnevynBaloIIUM pelleHre CIEIYIOIUX OCHOBHBIX 33/1a4 Y 00y4aroIerocs:

— TpHOOpeTeHHWEe HaBBIKOB HCCIENIOBAaHMS MPOIECCOB, SIBICGHUH H  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOU TUCIUIUINHBI;

— 3aKpeIUIeHHe, pa3BUTHE U JIeTATU3aIlUs TEOPETHUYECKMX 3HAHWM, MOJY4YEeHHBIX Ha
JEKITHSIX;

— TIOJlyueHWe HOBOHM MH(OpMAITHH 10 N3ydaeMOH JTUCITUTLINHE;,

— mpuoOpeTeHne  HaBBIKOB  CAMOCTOSATEIBRHONH  PabOTBI ¢ JTAOOPaTOPHBIM
o0opyToBaHUEM U TPUOOPAMH.

3amanue U TpeOOBaHHUSA K MPOBEAEHUIO J1a00pATOPHBIX padoT
[IpencraBnensl B metoauueckoM nocodun: Kotmmkos E.H, Anapees B.M., JlaBpoBckas
H.IT. HoBukoga }O.A., Tpormuur A.H.. Ontuka nazepos. CI16.: 'VAIIL 2015. 143 c.

Ctpykrypa u ¢popma oT4eTa 0 1abopaTopHoii padoTe

[IpencraBinenst B metogumdeckom mocobun: W.M.Kosanenko, H.I1.JIaBpoBckas,
E.B.PytbkoB, C.I1.dagees. O0mue mpaBmiia sl BBITOJHEHUS 1a00paTOPHBIX paboT 1o (u3uke.
CII6.I'YAIL 2010. 48 c.

TpeGoBanusi kK 0popMIICHHIO 0TUYETA 0 JIAOOPATOPHOIi padoTe
[IpeacraBnenst B Metoaumueckom mocooun: WM.M.Kosanenko, H.I1.JlaBpoBckas,

E.B.PytbkoB, C.I1.dagees. O6mue npaBuiia Jisi BBITOJIHEHUS 1a00paTOpHBIX paboT 1o Qusuke.
CII6.I'VAIL 2010. 48 c.

MeToauveckne YyKa3aHUA Qs O0yYAIIUXCH 10 MPOXOXKICHUI0 KYypCOBOI0O
NMPOEeKTUPOBAHMSI/ padOThHI

KprOBOC MMPOCKTUPOBAHUC IIJIAHOM HEC ITPEAYCMOTPCHO

Mertoanveckne yka3aHusl 1Jisi 00y4alOmUXcs MO MPOXOKIEHHIO CAMOCTONTEIbHOI
padoThI

B Xozje BBIMOTHEHUS caMOCTOSTENBHON pabOThI, OOYUAIOIIUIICS BHIIOIHSIET padoTy MO
3aJJaHAI0 W TP METOJMYECKOM PYKOBOJICTBE IperojiaBaTelisi, Ho 0e3 ero HermocpeJICTBEHHOTO
y4acTusl.



Jnst oOywaromuxcst 1Mo 3ao4Hoit popme oOydeHwHs, caMOCTOosTeIbHas paboTa MOXKET
BKJIFOUATh B c€051 KOHTPOJBHYIO paboTy.

B mpouecce BBIMONHEHHUST caMOCTOSITENbHONH paboThl, y obOydaroierocst (popMHUpyeTcs
nesecoodpa3Hoe TUIaHMpOBaHUE pabovero BpeMeHHU, KOTOPOe MO3BOJISIET UM pa3BUBATh YMEHHUS
Y HAaBBIKH B YCBOCHHU W CHCTEMAaTH3allMM MpUOOpEeTaeMbIX 3HaHUM, oOecredynBaeT BBICOKUUN
YPOBEHb YCIEBAGMOCTH B TMEPUOJ OOYYEHHS, TIOMOTaeT IIOJIyYUTh HABBIKH TIOBBIIICHHS
poheCCUOHATEHOTO YPOBHSI.

MetoanueckuMu ~ MaTepuallaMH,  HAMpaBISIONIMMH  CaAMOCTOSITENIBHYIO  paboTy
oOyyJarommxcsi SIBIISIOTCS:

—  y4eOHO-METONYECKHAN MaTepHall 1o TUCIHILINHE;

—  METOJMYECKHE YKa3aHUS MO BBIMOJTHEHUIO KOHTPOJILHBIX PadoT (11 0Oydaromuxcs
o 3a049HOM popme oOydeHus ).

MeToauyeckne ykKa3aHusl AJsl 00YyYAIOIIUXCH MO MPOXOXKICHHIO MPOMEKYTOUHOIH
aTTecTalyu

[IpomexyTounas  arTectanus  oOydarOIUXcsl — MpeaycMaTpuBaeT  OlCGHUBaHUE
MMPOMEXXYTOUHBIX U OKOHYATENBHBIX PE3YJIbTATOB OOyYeHHS 1Mo mauciuiuimae. OHa BKIIOYAeT B
ceOst 3aueT. 3aueT — 3TO GopMa OIEHKH 3HAHUHN, MOJYISHHBIX O0YUYAIOIUMCS B X0OJIe H3yUeHUS
y4eOHOW MUCIMIUIMHBI B IIEJIOM HJIU MMPOMEXKYTOUHAsl (TI0 OKOHUYAHUU CeMEeCTpa) OTleHKa 3HAHUN
oOyyaromumMcs 0 OTJEIBHBIM pa3jiesiaM AUCIUIUIMHBL ¢ aTTECTAIMOHHONW OLIEHKOW «3a4TEeHO»
WM «HE 3aUTCHOY.

Cucrema OIEHOK TpH MPOBEACHUU NPOMEKYTOUHOU aTrTecTallud OCYIIECTBISIETCS B
cooTBeTcTBUU ¢ TpeboBanmsmu [lomokennit «O TekymeM KOHTpOJiE YCIEBAaEMOCTH U
MpOMEXYTOUHOU arrectanuu cryaeHToB ['YAII, oOyuarommxcs 1Mo mporpamMmaM BBICHIETO
oOpazoBarusy» U «O MOIYITBHO-PEUTHHTOBOH CHCTEME OIICHKH KadecTBa Y4eOHOH paboThI
ctynentoB B ['YAII».



Jluct BHeceHUs: U3BMEHEHUH B pabouyro MporpamMmy JUCIUILINHBI

JlaTa BHeceHus
W3MEHEHHUH 1
JIOTIOTHEHWM.

Iloanuce BHecHIETO
W3MEHEHUS

CopeprkaHne M3MEHEHHH 1 TOTIOJTHeHHIH

JaTa m Neo

MpOTOKOJIA
3acelaHus
kadenpsl

Tloamuce
3aB.

kadeapoit




