OHNEHOYHBIE MATEPUAJIBI
O JUCIHHAIIJIMHE
Jlazepbl ¥ B3aUMOJEHUCTBUE U3ITYUYCHUS C BEILIECTBOM

Kox monyis Moayanb
1159351(1) [Iponeccel na3epHbIX U aJAUTUBHBIX IPOU3BOJCTB

Exarepun0Oypr



OI_ICHOLIHLIC MaTepurajibl COCTABJICHLL aBTOpOM(aMI/I)I

Ne ni/nt Damunns, nm, Yd4eHasl cTeNneHb, TomxnoCTS IMoapa3nenenue
0T4eCTBO yueHoe 3BaHHe
1 3nwirocteB Cepreit KaHauIaT JlonieHT JIUTEWHOTO
HukomaeBru TEXHUYCCKUX IIPONU3BOACTBA U
HayK, 0€3 y4eHOro YIPOYHSIOIIHNX
3BaHUsA TEXHOJIOTUHU
2 MakapoB Anekcen TOKTOP [Ipodeccop JUTEUHOTO
BI/IKTOpOBI/I‘{ TEXHUYCCKUX IIPOHU3BOACTBA U
HayK, CTapIInui YIPOYHSIOIIHNX
Hay4YHbIN TEXHOJIOTUM
COTPYJIHUK
CoraacoBaHo:

VYnpasienue 00pazoBaTeIbHBIX TPOTPaAMM

IO.B. KonoBasiosa




ABTOpBI:

*  3uasbirocreB Cepreii HukosaeBu4, JloneHT, JUTEiHOT0 NPOU3BOJACTBA U
YIPOYHSIOIIUX TEXHOJIOT Ui
*  Makapos AJekceit Bukrtoposuy, IIpodeccop, 1uTeliHOT0 MPOU3BOACTBA U
YIPOUYHSIOIIUX TEXHOJIOT Ui

1. CTPYKTYPA U OFBEM JUCHHUIIJIUHBI Jlazeps: u B3auvopeiicTBue n3aydennsi
C BEeIeCTBOM

1. O0bem AUCHHUIJIMHBI B |3
3a4eTHBIX eINHULAX
2. Buabl ayiuTOpHbIX 3aHATHI Jlexunn
[IpakTHyecKkre/cCeMUHAPCKUE 3aHTHSI
3. IIpomeskyTOUHAs aTTecTALMS 3auer
4. Tekymas arrecrauus Jomamnss paborta 1

2. IVIAHUPYEMBIE PE3YJIbTATBI

OBYUYEHMSI (MHIUKATOPBI) TIO

JUCHUIIIIMHE MOAYJIS Jlazepnl u B3anMojieiicTByue U3Jy4eHns ¢ BemecTsom

Wupukarop — 3TO mpu3HAaK / CUTHAJN/ MapKep, KOTOPbIM IOKa3bIBAaeT, Ha KaKOM YPOBHE

00yJarOIIUICS TOJHKSH OCBOUTH PE3YJIbTaThl O0YICHHUS M MX ITPEIBSBICHUE JODKHO TOITBEPIUTH
(hakT OCBOCHUS MPEAMETHOTO COACPIKAHUS TaHHOW MTHUCUUILIMHBI, yKa3aHHOTo B Tabn. 1.3 PIIM-

PTIJI.

Tabnuma 1

Koa u HauMeHOBaHMe

HJ'IaHI/IpyEMLIe pPe3yJdbTaThbl

KoHTpo/IbHO-0LIEHOYHBIE
cpeacTBa /1Jisl OLleHUBAHUS

M aJJIATUBHBIE
TEXHOJIOTUH U
o0opyI0BaHUE IS
WU3TOTOBIIEHHS
CJIOKHBIX U3JIEJIUU B
3aBUCUMOCTH OT
3aJIaHHBIX
IKCIUTyaTaIMOHHBIX
CBOMCTB.

TEXHOJIOTHI, 000PYy/I0BaHHS
MaTepHuasoB.

3-2 - OnuceIBaTh BIHUSTHUE
CBOMCTB pa3IUYHBIX BUJIOB U
MapoK MaTEPHaJIOB U Ja3epPHBIX
aJIATUBHBIX TEXHOJIOTHI Ha
IKCILTyaTaIlMOHHBIC
XapaKTEPUCTUKU U3ICIUN.

3-3 - U3noxuth npaBuiia
IKCILTyaTaIll¥, BO3MOKHOCTH U
00J1aCTh IPUMEHEHUS BHJIOB
000pyI0BaHUS JTA3€PHOTO U
aJITNTUBHOTO MPOU3BOJICTBA
CJI0’KHBIX U3ICIUN.

KOMITETeHIMHU o0y4eHus1 (HHIMKATOPHI) AOCTHIKEHHUS pe3yabTara
00y4eHHs 0 TUCHHUILINHE
1 2 3
[1K-2 -Cniocoben 3-1 - OnuceiBaTh oTeuecTBeHHBIN | JlomamiHsis paboTa
BBIOPATh UCXO/AHBIC Y MUPOBOM OIIBIT B 00J1aCTH 3auer
MaTepHallbl, Ja3epHble | pa3pabOTOK JIa3epHBIX Jlexuuu

[IpakTHueckue/ceMuHapckue
3aHATHS




IT-1 - Tlpennarate BapuaHThbl U
apryMEHTUPOBAHHO JJOKA3bIBATh
ONTUMAJIbHBIA BHIOOP UCXOIHBIX
MaTEpHUajoB, Ja3epPHbIX
AJIMTUBHBIX TEXHOJIOTUN U
000pyIOBaHUS JTsl U3TOTOBJICHHUS
CJIOHBIX U3/IENTUN HA OCHOBE
aHajau3a 3aJJaHHbIX
JKCILTyaTallMOHHBIX
XapaKTEPUCTHUK U3ACITHUM.

V-1 - AHanu3upoBaTh CBOMCTBA
MaTepUaioB U 000PYIOBAHUS C
y4€TOM YCIIOBUM SKCILTyaTalluu
CJIOKHBIX U3JICIIHN U
000CHOBaHHO BHIOMPATh
MCXOJIHbIE MAaTepHAJIbI U
TEXHOJIOTUH TSl UX
M3rOTOBJICHUS METOIAMHU
JIA3€PHBIX U aJAUTUBHBIX
TEXHOJIOTHM.

V-2 - Onpenensate HEOOXO0IUMOE
HCXOJHOE COCTOSIHUE MAaTEPHAJIOB
VISl pean3aluy BbIOpaHHOM
TE€XHOJIOTUH U3TOTOBJICHUS
CJIO’KHOTO W3JIeIIUS JIa3€PHOTO U
aJIMTUBHOTO TTPOU3BO/ICTBA.

3. IPOLEAYPHI KOHTPO.ISI U OIEHUBAHUSI PE3YJIbTATOB OBYUEHMS B
PAMKAX TEKYHIEM M TIPOMEXYTOYHOM ATTECTAIIUM 11O
JACOUIIJIMHE MOJAYJSA B  BAJIBHO-PEUTHHIOBOM  CHUCTEME
(TEXHOJIOTUYECKAS KAPTA BPC)

3.1. lIpouenypsl Tekyuieid 1 NPOMeKYTOYHOM aTTECTALMHU 10 JUCIHUIJIMHE

1. Jlekuuu: k03(pGUIHEHT 3HAYMMOCTH COBOKYIHBIX Pe3yJIbTATOB JIEKIMOHHBIX 3aHATHI
-0.5

Texymas arrecTanus Ha JeKIHUAX Cpoku — | Makcumaianb

ceMecTp, | Hasl OLleHKa
yueOHas B 0as1ax
HeJleJIst

domaunsis paboma 2,15 100

BecoBoii K03()(puHeHT 3HAYMMOCTH Pe3yJbTATOB TeKYIel aTTecTalNu Mo Jekuusam — (.5

IIpome:xxyTOo4YHasi aTTecTALUSA 110 JIEKIUAM — 3a4eT
BecoBoii kK03 GHUIHEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOYHOM ATTECTALMH 110 JIEKIUAM
-0.5

2. lIpakTH4yeckne/ceMUHAPCKHE 3aHATHSA: KOO(PPUIHEHT 3HAYMMOCTH COBOKYITHBIX
Pe3y/1bTATOB NPAKTHYECKHX/CeMUHAPCKUX 3ausiTuii — (.5

Texkymas arrecTauus HA NPAKTHYECKUX/CEMUHAPCKUX Cpokn — Makcumajib
3aHATHAX ceMecTp, HAas OLICHKA
B 0aJL1axX




yueOHas
HeJleJIst

VyueOHAsl aKMUBHOCMb HA NPAKMUYECKUX 3AHSIMUSIX 2,15 100

BecoBoii kK03 GUIMEHT 3HAYUMOCTH Pe3yJIbTATOB TeKYyIeH aTTecTaAluu 110
NPaKTHYECKUM/CEMUHAPCKUM 3aHATUSIM— |

IIpomexyTouHasi aTTeCTAUMSA MO MPAKTHYECKUM/CEMHUHAPCKUM 3aHATUSIM—
BecoBoii k03¢ GuUIIHEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOUHOI ATTECTALMHU 10
NPAKTHYECKHUM/CEMHHAPCKUM 3aHATHAM— He [Pe/1yCMOTPEeHo

3. JIaGopaTopHble 3aHATHSA: KO3 (PHUIMEHT 3HAUYUMOCTH COBOKYIHBIX pe3yJIbTATOB
JIa0OPATOPHBIX 3aHATHH —HE 1PEIYCMOTPEHO

Texyuiasi aTTecTanus Ha JJAG0PATOPHBIX 3aHATHAX Cpoxu — | Makcumaiab
ceMecTp, | Hasl OLleHKa
yueOHasi | B 0ajax

HeJeJIst

BecoBoii k03¢ puumeHT 3HAYMMOCTH Pe3yJIbTATOB TeKYylIel aTTeCTALUH 110 JIA00PATOPHBIM
3aHATHAM -He 11PeIyCMOTPEHO

IIpome:xxyTouHasi aTTecTANMS MO JA0OOPATOPHBIM 3aHATHAM —HET
BecoBoii kK03(p)(puHeHT 3HAYNMOCTH Pe3yJIbTATOB MPOMEKYTOUYHOM ATTECTAIUM 10
JIa0OPATOPHBIM 3aHATHAM — He IIPeIyCMOTPEHO

4. OnnaiiH-3aHaTUA: KO3QPUIHEHT 3HAYMMOCTH COBOKYIIHBIX Pe3y/IbTATOB OHJIAWH-3aHATHI
—He NPeIyCMOTPEHO

Texkymas arrecTanus HA OHJIAWH-3AHATHAX Cpokn — MaxkcumaJjb
ceMecTp, Haf OLlEHKA
yueOHast B 0aJju1ax

Hemes

BecoBoii k03¢ (puHeHT 3HAYMMOCTH Pe3yJIbTATOB TeKYylleil aATTeCTAUNH 110 OHJIANH-
3aHATHAM -He IPeJ1ycMOTPeHo

IIpomeskyTOUHAS aTTECTAIMS 110 OHJIAWH-3aHATUAM —HET
BecoBoii K03 GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB POMEKYTOYHOM ATTECTALMHU 110 OHJ/IANH-
3aHATHAM — He [1PeyCMOTPEHO

3.2. Ilpouenypsbl TeKyliei U NPOMEKYTOYHON ATTECTAMM KYPCOBOii padoThl/IPOEeKTa

Texymias arrecTanus BbINOJHEHUS KYPCOBOii Cpoku — cemecTp, | MakcumanabHas
padoThI/poeKTa yuyeOHasi HeJleJisl | OIlEeHKA B 0ajljiax

BecoBoii k03¢ puumeHT TeKymeH aTTecTaui BBIIOJHEHUsI KYPCOBOH padoThI/poeKTa— He
NpexycMOTPEHO

BecoBoii K03 GHUIHEHT NPOMEKYTOYHON ATTECTALMHU BbINOJIHEHHA KYPCOBOHI
PadoThI/MPOEKTA— 3AIMUTHI — He NPeTyCMOTPeHo

4. KPUTEPUM W YPOBHU OLEHUBAHMS PE3VJILTATOB OBYUYEHUS IO
TUCIHUATITAHE MOTYJISI

4.1. B pamkax bPC npumMeHsitoTcs yTBepKIeHHbIC Ha Kaeape/MHCTUTYTe KPUTEpUH (TIPU3HAKH )
OIICHUBAHUS JOCTHIKCHHI CTYJICHTOB IO TUCITUIUINHE MOJYJs (Ta0i. 4) B paMKax KOHTPOJILHO-
OIICHOYHBIX MEpOMPUATHN Ha COOTBETCTBHE YKa3aHHBIM B Ta0m.l pe3ynpTaTam oOydeHUs
(MHAMKATOpaM).

TaOnuua 4
Kputepuu oneHuBaHus y4eOHBIX JOCTHKEHUH 00yYaIOMINXCS




Pe3yabTarsl Kpurtepun ouneHuBaHusi y4eOHbIX JOCTHKEHUH, 00y4AKOIIMXCHA HA

o0yuyeHHs COOTBETCTBHE pe3yJibTaTaM 00y4YeHHUsi/ MHIUKATOpaM

3HaHUA CrylieHT AeMOHCTPUPYET 3HAHUS U IOHUMaHKE B 001aCTH U3Y4YEHUs Ha
YPOBHEC YKAa3aHHBIX WHIWKATOPOB U HCO6XOILI/IMI>I€ AJI1 TPOAOJIKCHUSA
o0y4yeHMsT W/MIM BBIOJHEHHUS TPYIOBbIX (YHKIMH M AeHCTBHIA,
CBSI3aHHBIX C POECCHOHATBHOM NI TETLHOCTBIO.

Ymenus CTyzneHT MOXET IPUMEHATh CBOU 3HAHUSA M IIOHMMaHUE B KOHTEKCTaX,

MIPE/ICTAaBICHHBIX B OLICHOYHBIX 3aJIaHUSX, JEMOHCTPUPYET OCBOEHHUE
YMEHUH Ha ypOBHE YyKa3aHHbIX WHAWKATOPOB U HEOOXOIUMBIX IS
MPOJOJKEHHUsI 0O0y4EHHs W/WIKM BBINOJHEHUS TPYAOBBIX (YHKIHMH U
JIeCTBUH, CBA3aHHBIX C MPO(GECCUOHATBHON AEATENbHOCTBIO.

O1bIT /BiIaieHIE

CTyeHT JAEMOHCTPUPYET OMNBIT B O0O0JACTH M3Y4YEHUS HA YpOBHE
YKa3aHHBIX UHIUKATOPOB.

Jlpyrue pe3ynbTaThl

CTyeHT AeMOHCTPUPYET OTBETCTBEHHOCTh B OCBOCHHH PE3YJbTAaTOB

CryneHt

00ydYeHHsl Ha YPOBHE 3aINIAHUPOBAHHBIX UHAUKATOPOB.
crocobeH
(hopMynHpOBaTh BEIBOJIBI B 00JIACTH U3YyUCHUS.

CTyneHT MOXKET coo0IaTh MPenoJaBaTesio U KOJUIeraM CBOCTO YPOBHS
cOOCTBEHHOE MMOHMMAHHUE U YMEHHUs B 00J1aCTH U3YUCHHSL.

BBIHOCUTH  CYXICHUA, [A€JIaTb OLCHKU U

4.2 JIns olleHUBaHUS YPOBHS BBITOTHEHUSI KPUTEpUEB (YPOBHS JOCTHKEHUN 00yUYaIOIIMXCS TIPH
OPOBCACHUN KOHTPOJBbHO-OLUCHOYHBIX MepOHpI/IHTI/Iﬁ II0 AUCHUIIJIINHE MOIIy.H}I) HCIOJIB3YCTCA
yHUBepcaibHas 1Kajia (Tadi. 5).

Tabmuma 5

IIkana oueHUBaHUS JOCTUKEHHSI Pe3YJIbTATOB 00yuYeHHUs (MHAUKATOPOB) M0 YPOBHAM

XapakTepuCcTHKA YPOBHEN JOCTHKEHHUS Pe3yJbTATOB 00yuyeHHus (MHIAUKATOPOB)

Ne Conep:xaHue ypoBHS Ilkajna oneHnBaHusA

n/n BbINOJIHEHUSI KPUTEPUS Tpaguuuonnas KauvecTBennast

OlleHUBAHUS Pe3yJIbTATOB XapaKTepUCTHKA YPOBHS XapaKTepUuCTH
o0yueHust Ka YPOBHS
(BBINOJITHEHHOE OLIEHOYHOE
3a/laHue)

I. PesynbTarsl 00yueHus OT1innyHO 3auTeHo Bericokuii (B)
(MHIMKATOPbI) TOCTUTHYTHI B (80-100 6amnoB)
IIOJIHOM O00beMeE, 3aMeYaHnil HET

2. PesynbraThl 00y4yeHus Xopouio Cpennuii (C)
(MHIMKATOPBI) B LIEJIOM (60-79 6annos)
JOCTUTHYTBI, UMEIOTCS 3aMeUaHus,
KOTOpBIE HE TPeOyIOT
00513aTEJIbHOTO YCTPaHEHUS

3. PesynbTaTsl 00yueHus Y 10BIIETBOPUTETBEHO [Toporossrii (I1)
(MHIUKATOPBI) TOCTUTHYTHI HE B (40-59 Gannos)
MOJTHOM Mepe, €CTh 3aMEUaHUS

4. OcBoeH#me pe3ybTaToB 00yUYeHUS HeynosnerBopurens He HenocraTounsrit
HE COOTBETCTBYET MHJIUKATOPAM, HO 3a4TE€HO (H)
HMMEIOTCS CYIIEeCTBEHHBIC OmMOKU U | (MeHee 40 6amioB)
3aMeuaHusi, TpedyeTcs 1opaboTka




5. PesynbraT 00y4eHust He JOCTUTHYT, Henocratouno cBUaEeTENHCTB Her pe3ynbraTa
3aJlaHue HE BBIIIOJHEHO JUISI OLICHUBAHUS

5. COIEPXKAHME KOHTPOJIbHO-OLIIEHOYHBIX MEPOIIPHUATUN TI0
JAUCHUIIVIMHE MOAYJIA

5.1. OnucaHue ayIUMTOPHBIX KOHTPOJbHO-OLEHOYHBLIX MEPONPHUATHH IO JAUCHUILIHHE
MOIYJIsl

5.1.1. Jlekuuun

CamocrosTebHOE H3y4YE€HHE TEOPETHMUYECKOro MaTepHaja Io Temam/pa3fenaMm JeKIUi B
COOTBETCTBUHU C CO/EpKaHUEM JucHMILIMHBI (1. 1.2. PITT)

5.1.2. IlpakTHyeckue/ceMUHAPCKHE 3aHATHSA

IIpuMepHBIii IepeYeHb TEM

1. Buasl nazeproro usnydenus. Knaccugukanus mo onacHOCTH.

2. BzaumoencTBHE Ja3epHOTO U3IIYYEHHS C METAJTIaMU

3. BzaumopeicTBre 1a3epHOro U3ay4eHUs ¢ OparHUYECKUMH MaTepUalaMu

4. B3auMoIefCTBUE JIA3€PHOTO U3JTyYEHUS C )KUBBIMU OObEKTaAMU

[TpumepHbie 3axanust

Omnpenenurs Ki1acc OACHOCTH Jiazepa 10 MapKUpoBKe. I IpennoxuTs nepeueHs Mep 1o 3alure
PaOOTHHKOB OT JIA3E€PHOI'O U3ITyUECHHUSI.

OtpakeHue 1 MOITIOLICHUE JIA3EPHOI0 U3JIyYHHS TIOBEPXHOCTHIO METAIIOB U CIUIABOB

OtpakeHue, NOITIOIEHNE U NIPETIOMIICHHE JIa3€PHOT0 U3JTyYHHsI B ONITHYECKH ITPO3PAYHBIX
HEOPraHMYeCKHX cpesiax

LMS-mnardopma — HE TpeIyCcCMOTpEeHA

5.2. Onucanue BHeayJIMTOPHBIX KOHTPOJbHO-OLICHOYHbIX MEpPONPHUATHIA U CPeACTB
TeKyIero KOHTPOJIs M0 JUCHUIINHE MOy

PaznoypoBHeBoe (nudpepeHupoBaHHOe) 00yUeHHE.
Bba3osblii

5.2.1. lomamnss padora

IIpumepHBIii IepeYeHb TEM

1. Kitaccol onacHocTu s1a3zepoB. MapkupoBka JiazepHoro ooopyaoBanus. CTaHIapThl
0€30I1aCHOCTH.

2. Paccesinue nazepHoro usiydeHus B atmocdepe.

3. YcrpoiicTBa 3alIUThl YEIOBEKA OT JIA3EPHOI0 U3IIYsICHUS

[TpumepHbie 3a1anust

st 3ajaHHOTO TIpenojaBaTesieM jJa3epa BbIIBUTh BO3MOKHOCTH €ro TEXHOJIOTHYECKOTO
MPUMEHEHUS

Jl1 3a1aHHBIX TPENo1aBaTeeM XapaKTepUCTHUK J1a3epa BbIIBUTh 3aBUCUMOCTD €TI0
MOIIIHOCTHU J€MCTBUSI B aTMOC(EPE OT PacCTOSHUSA 10 O0BEKTA.



JIJ1st 3a1aHHOTO TIPEIo/IaBaTelieM Jla3epa OlIEHUTh €ro BO3MOXKHOE BO3/ICHCTBUE HA 3a/1aHHbBIN
TUIACTHK.

s 3a1aHHOTO MpenojaBaTesieM jJa3epa OUEHUTh €ro BO3MOYKHOE BO3JAEHCTBUE HA 3aJaHHBIN
MeTaJl.

LMS-mardopma — He mpeaycMOTpeHa

5.3. Onucanne KOHTPOJIbHO-OLCHOYHBIX MEPONPHUATHII MPOMEKYTOYHOI0 KOHTPOJIS 110
AUCHMILIHHE MOAYJIS

5.3.1. 3auer
CnucoK NpuMepHBIX BOIIPOCOB
1. UndpakpacHslil ra30oBbIif 1a3ep. B3aumoielicTBrE ¢ BEIIECTBOM.
2. YapTpadunoneToBblii BOJIOKOHHBIN Ja3ep. B3anmoaencTBre ¢ BEIIECTBOM.
3. Jlazepsl BuaAMMOro crnekrpa. [lpumenenue u oxpana Tpyaa.
4. 3mepeHne MOLTHOCTU U3JTYyUYEHHUS.
5. OTpaxeHnue, NpeJoOMIICHHE U ITOTIOLICHUE JIA3EPHOIO U3JTyYEHUS.
LMS-nardopma — He mperycCMOTpeHa

5.4 ConepxxaHne KOHTPOJILHO-OLIEHOYHBIX MEPONIPUATHI 110 HANIPABJIEHUAM
BOCIHUTATEIbHOM 1eATETbHOCTH

Hanpasienus BocriuTaTteabHON NESTETBHOCTH CONMPSTAIOTCS CO BCEMU Pe3ysbTaTaMHu O0y4YeHHS
KOMIIETEHIINI M0 00pa30BaTeIbHOI MporpaMMe, WX OCBOCHHE O00ECIEYMBACTCS COJCpKaHUEM
BCEX JUCLUIUIMH MOJYJIEH.



