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1 TMMepeyeHb nNNaHMpyeMbIX pe3ynbLTAaTOB oO6Gy4yeHUA Mo AucuunnuHe "OGoraweHue noresHbIX
MCKomnaeMbIX", COOTHECEHHbIX C NITaHUPyeMbIMU pe3ynbTaTaMU OCBOeHUA o6pa3oBaTeNibHOW NporpamMmmbi

OcBoeHne AncumnnnHbLl HanpaBeHo Ha hopmMupoBaHue: obLenpodeccnoHanbHbIX KOMMETEHUMI:

OlK-8 — BnageTb cnocobHOCTbIO BbIOMPaTL M wunNu paspabaTbiBaTte obecnevyeHne WHTErpupoBaHHbIX
TEXHOMOMMYeCKUX CUCTEM IKCNNyaTaumoHHON pasBefku, A00bIYM 1 nepepaboTkn TBEpAbIX NOME3HbIX UCKoMaeMblX, a
TaKKe MNpeanpuaTUiA MO CTPOUTENbCTBY W 3KCMfyaTauuy MOA3EMHbIX OOBEKTOB TEeXHMYeCcKMMM cpeactBamu C
BbICOK/M YPOBHEM aBTOMAaTU3aLMKN yNpaBrieHns

3HaTb: U3NYECKME W XUMUYECKMEe CBOWCTBA MOME3HbIX WCKOMaeMblX, WX CTPYKTYPHO-MexaHu4eckue
0COBEHHOCTH; PM3NYECKYIO0 CYLLIHOCTb M MapameTpbl NpoLeccoB oboralleHns TBepabIX NOMe3HbIX MCKoNaeMmblX.

YMeTb: CUHTE3NpOBaThb U KPUTUHECKN PESIOMUPOBATL NOMYYEHHY MHOpMaLuio

BnageTb: Hay4yHoM TepMuHonorven B obnactu oboralleHms NonesHbIX ucKonaemMbIxX

NpodeccroHarnbHbIX KOMMNETEHLMI:

[MK-3 — BnageTb OCHOBHbLIMW NPUHUMMAMN TEXHOMNOMMIA 3KCNNyaTaunoHHON pasBeakun, Aobblun, nepepaboTku
TBEPAbIX NOME3HbIX NCKONaeMblX, CTPOUTENBLCTBA M 3KChyaTauumn Noa3eMHbIX 0O LEKTOB

3HaTb: nmpoueccbl M TexHonorun nepepaboTkM M oboralleHus TBEPAbIX MOME3HbIX WCKOMaemblX; NPUHLMM
AENCTBMSA, YCTPOWCTBO WM TEXHWYECKUE XapaKTEpUCTUKN COBPEMEHHbLIX annapaTtoB, NPUMEHSIEMbIX B OCHOBHbIX,
NOAroTOBUTENBHBIX Y BCMIOMOraTerbHbIX TEXHOMOMMYeCKMX npoueccax oboralleHns nonesHbiX UCKoNnaembIXx.

YmeTb: aHanuanpoBaTb 3dEKTUBHOCTb TEXHOMOMMYECKMX MPOLIECCOB M paccuUTbiBaTb NPOU3BOAUTENBHOCTD
annapartoB

BrnageTtb: MeTogamm nepepaboTKM MNONE3HbIX WMCKOMaemblx Ans obecnevyeHust NOCTOsIHHOW 3dhdpekTUBHOM
SKCnnyaTauum ropHo-060ratuTenbHON TEXHNKM C 3aAaHHLIMU TEXHONOTMYECKUMW XapakTepncTukamm.

B pe3ynbTate ocBOeHUsi AUCLMNIIMHBI 06yYalowmincs B o6LemM No AUCLUNIINHE OOIMKeH

3HaTb:

- (hu3nyeckme n XMMMYECKME CBOMNCTBA NOME3HbLIX MCKOMAEMbIX, NX CTPYKTYPHO-MEXaHn4eckme ocobeHHOCTY;
hr3nYeCKyto CYLLIHOCTb U MapamMeTpbl NpoueccoB oboralleHns TBepabliX NoNe3HbIX NCKONaemblx;

- npouecchl 1 TexHonoruu nepepaboTkm n oboralleHns TBEpAbIX NONE3HbIX UCKONaeMbIX;

- NPUHUMN OENCTBUS, YCTPONCTBO U TEXHUYECKME XapaKTEPUCTUKN COBPEMEHHbIX annapartoB, NPUMEHAEMbIX
B OCHOBHbIX, MOArOTOBUTENMbHbLIX W BCMOMOraTefibHbIX TEXHOMOrMYeckux npoueccax oboralleHns nonesHbixX
ncKonaembix.

YMeTb:

- CUHTE3MpoBaTb U KPUTUYECKU PE3IOMMPOBATbL NOMyYEHHY MHopmaLmio;

- aHanusupoBaTtb 3((EKTUBHOCTb TEXHOIOIMYECKNX MPOLECCOB M PacCyUTbiBaTb MPOU3BOAUTENBHOCTb
annapaTos;

Bnapetb:

- Hay4HOWM TepMuHororuern B obnactun oboraleHnsi NonesHbIX NCKONaeMmbix;

- MmeTogamu nepepaboTkMm MOMNesHbIX Wckonaemblx Ansg  obecneyeHnss MNOCTOSHHOM  adhdpeKkTMBHOM
3KcnnyaTauum ropHo-o060raTTENBLHON TEXHWKN C 3a4aHHbIMU TEXHOMNOMMYECKMMM XapaKTepUCTUKAMMU.

2 MecTo gucuunnuHbl "O6oralleHue nones3HbiXx Uckonaembix" B cTpykType OIMNOI cneunanuteTa

[ns OCBOEHVMS AUCUMNIUHBI HEOOXOAMMbI  KOMMETEHUUW (3HaHUS yYMEHUs, HaBblkM W (Mnu) OnbIT
npodeccrMoHanbHoOM AeATenbHOCTH), ChOPMMPOBaHHbIE B paMKax U3yvyeHUsa crneaywwmx avcumnnuH: [eonorus,
Matematuka, OcHoOBbI ropHoro pgena (oTkpbiTas reoTexHonorus), OCHOBbI ropHOro pferna (noasemHas
reotexHonorus), ®uanka, Pnamka ropHeix Nopod, Xumus.

OucunnnmHa  «O6orawleHne nonesHbiX UCKOMaembix» BXoguT B npodeccumoHanbHbii  unkn  B1.5.26
cneunanusauun «01 MoasemHas paspaboTka NacToBbIX MECTOPOXAEHUAY.

[aHHas gucuunnuHa ocBavBaeTcs CcTyaeHTamu B 9 cemMecTpe, NpUoOpeTeHHbIE 3HAHWUS U HaBbIKU CTYOEHTbI
MOTYT MCMNONb30BaTh AN U3YYeHNUs OUCLMNINH: TOPHONPOMbILLIIEHHAS 3KOMOrKS, a TaK >Xe Npu opraHunsaumum paboTsl
Ha npou3BoAcTBe B 0bnacTu oborallieHns None3HbIX UCKONaeMmblX.

3 O6bem gucumnnuHbl "O6GoralleHne nosnesHbIX MckonaeMbix” B 3a4eTHbIX eAUHMLIAX C YKasaHueMm
KONiM4YyecTBa akaileMMYeCKUX YacoB, BblAaerNeHHbIX Ha KOHTaKTHYI paboTy ob6yvalowmxcsa ¢ npenogaBartenem
(no BuAam 3aHATUIM) M Ha CaMOCTOATESNIbHYIO paboTy 06GyyaroLmnxcsa

Obwasa TpyooemkocTe auvcumnnuvHbl "OboraweHne nonesHbiXx uckonaembix" cocTaBnseT 4 3ayvyeTHbIX

eanHnubl, 144 vaca.
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®dopma o6y4eHus

Konun4yecTtBo 4yacos

oo 30 o3o
Kypc 5/CemecTp 9
Bcero yacos 144
KoHTakTHas paboTta o6yyarowmxcs ¢ npenogaBaTteneM (no Buaam y4e6HbIX
3aHATUN):
AyauTopHas paboTa
Jlekyuu 8
JlabopamopHbie 3aHamusi 10
lMpakmuyeckue 3aHIMus
BHeaygutopHasa pabota
WHAusudyanbHas paboma c npenodagamernem:
KoHcynbmauusi u uHble 8udbi y4ebHol dessmensHOCmuU
CamocTtosiTenbHas paborta 90
dopMa NpoMexXyTOYHOM aTTecTaumm 3K3ameH

4 CopepxaHue pucuuMniMHbl "OOGoraweHue mnone3HbIX WUCKonaembix",

pasgenam (Temam)

4.1. JleKUMOHHbIe 3aHATUA

CTPYKTypunpoBaHHoe no

Pasgen ancumnnuHbl, TeMbl NeKUMIA U X coaepaHme

pr,CI,OGMKOCTb B Yacax

oo

30

O30

1. BBEOEHUME. HasHauyeHne npoueccoB nepepaboTku MorfesHbiX MCKonaeMbiX.
Knaccudukaums nonesHbix wuckonaemblX. [lonesHbii  (LEHHbIN) KOMMOHEHT,
nonesHble n BpeaHble npuMecn. XWMWUYECKUA U INIEMEHTHbIN COCTaB Yrnew.
CoctaB ropwodent un Heroptoderr Macchl yrnen. Knaccudwmkaums  yrnemn:
NPOMbILUMEHHAsA, MO KPYMHOCTM, MO TEHETUYECKUM U  TEXHOJOMMYECKUM
napameTpam.

2. OCHOBHbIE MNMOHATUA. TMpogykTbl oboraileHWss W TexHonorndeckue
nokasatenu npouecca oboraweHus. OUsMYeckn ”n XMMUYECKME CBOWCTBA
nosnesHbIX UcKonaembix M MeToabl MXx oboraweHusi. Buabl oGoraTuTenbHbIX
¢dabpuk. TexHonornyeckne cxembl OOOralleHusi: KayeCTBEHHasi CXeMma,
KONMYeCcTBEHHasi CxemMa, BOAHO-LLNTaMOBasi CxeMa, CxemMa Uuenu annapaTtos,
Ka4eCTBEHHO- KONMYECTBEHHbIE CXEMbI.

3. noaroTOBUTENBHbBIE MPOLIECCHI OBOrALLEHUA
MONE3HLIXMCKOMAEMbIX. NpoxoyeHue.
3.1. HasnauyeHne v Buagbl rpoxoyeHus. JOPdDEKTUBHOCTb TPOXOYEHUSI.

paHynomeTpuyeckuiA cocTaB M MeToabl ero onpegenexusi. NpoceuBatowme
noBepxHOCTU. PaKkTOpbI, BAUSAKOLLNE HA NPOLIECC FPOXOYEHUS.

Knaccudukauma rpoxoToB. YCTPOWCTBO U MPUHLMN OENCTBUSA KOJNTOCHUKOBBIX,
BMOPALMOHHBIX, UHEPLIMOHHBLIX M camobanaHCHbIX rPoXoToB. [mapaBnvyeckue
HenoABWXHbIE FPOXOTbl C KPUBOJNIMHEHON NpocenBatoLLEet NOBEPXHOCTLIO.

3.2. OpobneHne. HasHauyeHve onepaumii OpobGNEHMss U OCHOBHbIE
XapakTtepuctukm npouecca. Cnocobbl apobneHus. CteneHb apobneHus. Ctagum
apobneHus. KOHCTPYKUMS M MPUHLMN OEACTBUS: LLEKOBbIX KOHYCHbIX, BarkOBbIX
Apobunok n apobunok yaapHoro aencteusi. Obnactb NpUMeHeHus.

3.3. M3amenbyeHme. HasHadeHne npouecca mnamenbuveHus. Knaccudukaums
MernbHUL. KOHCTPYKLMKU 1 NpuHUMN genctems 6apabaHHbIX MenbHULbI.
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4. OCHOBHBbIE MNPOLIECChHI OBOTALLEHNA MOJIE3HbIX
NCKOMAEMBIX.
4.1. paBuTaunoHHble MeTodbl oboraileHnss. OCHOBHble MOHATUA U

knaccudpmkaums. OboralwjeHne oTcaakol. YCTPOWCTBO M MPUMHUMMN OeNCTBUSA
oTcafoyHbiX MawwuH. OboraweHne B TspkenbiX cpedax. OpakuMoHHbIA aHanmn3
yrnsa. Knaccudmkaums yrnen no o6oraTmMocTtu. YCTPONCTBO M NPUHLUMN OEWCTBUSA
TSXKENnocpeaHbIX cenapaTopoB W ruapoumknoHos. OboraweHne B 6e3HanopHoM
NOTOKEe BOAbI, TEKYLLEM MO HAaKMOHHOW MITOCKOCTH.

4.2. dnotaumoHHble MeToabl oboraweHusi. PUINKO-XMMUYECKME OCHOBBI
¢droTaumMoHHOro  pasgenennsi. crnocobbl crnotauun. Tunbl M Ha3Ha4YeHue
roTauUMOHHbIX peareHToB. ProTaumMoHHbIE MawwnHb. TexHonorusa notauumn.
4.3, MarHuTHble meToAdbl oboraileHus. Pusnyeckme OCHOBbI MarHUTHbBIX
MeTodoB oboraieHus. Knaccudpumkaumss MuHepanoB nNo MarHUTHLIM CBOMCTBaM.
MarHuTHble cenapaTopsbl, UX Knaccudukauns u NPUHLMN EVCTBUS.

4.4, OnekTpuyeckue MeTOoAbl oborateHus. ®dusnyeckme - OCHOBBI
ANEKTPUHECKNX MeTOAO0B oboralieHus. KoHcTpykuum ANEKTPUYECKNX
cenapaTopos.

4.5, CneuwnarnbHble U KOMOWHMpOBaHHbIE MeToabl oboraweHusa. PydHas m
MexaHusmpoBaHHas pyaopasbopka n nopogosbibopka. OboraleHne no TpeHumio,
no dopme M Tuny noBepxHocTW, no ynpyroctn. O6oraleHne Ha XUPOBbIX
noBepxHocTsax. M3bmpaTensHoe ApobneHne 1 gekpunuraums.
PaguomeTtpuyeckue n xummnyeckne metofbl oboraleHums.

5.  BCIMNOMOTATENbHbLIE MPOLECCHI OBOrALLEHUA  MONE3HbIX 2

MCKOIMAEMbIX. O6wme cBegeHusi 0 npoueccax obe3BoxuBaHus. Buabl Bnaru.

MeTtoabl 00e3BOXMBaAHMA: OPEHUPOBAHWE, LEHTpUdyrmpoBaHue, CrylieHue,

dunbTpoBaHue, cywka. ObopynoBaHue Ans 06e3BOXMBaHNS.

UToro 8
4.2, JNaGopaTopHble 3aHATUA

HaumeHoBaHve paboThbl

pr/J,OGMKOCTb B Yacax

oo 3¢ 030
1. OnpepeneHne KayecTBEHHbIX NokasaTernen NpoayKToB yrneoboralleHus. 1
2
2. N3yyeHne KOHCTPYKLMM NMOCKOTO KavatoLLLerocs rpoxoTa u onpepeneHne ero
KOHCTPYKTUBHbIX U TEXHONOIMYECKNX XapakTepPUCTUK.
y 2
3. V3yyeHme  KOHCTpyKUMM  LUEKOBOW  Opobunku, onpegeneHne ee
KOHCTPYKTMBHbBIX MU TEXHOMOMMYECKNX XapaKTEePUCTUK WU rpaHyroMeTpUYeCcKoro
cocTaBa ApobneHoro npoAykra.
2
4. VI3yyeHne  KOHCTPYKTMBHbIX W  TEXHOMOrMYECKUX  XapaKTepuCTUK
KOHLEHTPaLMOHHOro cTona.
. 1
5. MarHuTHeln MeToq oboraweHusi cnaboMarHUTHbIX pyd Ha WHOYKUMOHHO-
PONMKOBOM cenapartope.
1
6. W3yyeHume cryweHuss nynbnbl W OCBETNEHWUS LUNAaMOBbIX BOA MNOA
BO3€NCTBMEM KOArynsiHTOB U (PrIOKynsHTOB.
7. Cpayva ot4eToB no nabopatopHbiM paboTam. 1
Utoro 10
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4.3. CamocTosiTenbHasi paboTa cTyAeHTa U NnepevyeHb y4eb6HO-MmeToaMYeckoro obecneveHus ans
camocTosiITeNIbHOM paboThbl 06yyaroWMXCA N0 AUCLUNIIUHE
Bun CPC
TpynoemKocTb B Yacax
(0] 30 030
YTeHne OCHOBHOM 1 JOMOMHUTENBHOW NUTEpaTypbl N0 AUCLUMITUHE C 50
KOHCMEeKTMpOoBaHMEM MO pasaenam:
3 Ne1. PynonoarotoBka, €€ ponb U 3HayeHne ans oboraleHns nonesHbix
NCKoNaembIX.
3 Ne2. OxpaHa oKpyatoLlel cpeabl Npu oboralleHny NonesHbIX McKonaembix.
03 Ne3. Onpo6oBaHue 1 KOHTPOSb MUHEPArbHOMO Chipbs U MPOLIECCOB €ro
nepepabotku. NokasaTtenu kayectBa onpoboBaHus.
03 Ne4. NHTeHcudmkaums npoLeccoB 06e3BOXMBAHUSA MUHEPATIBHOMO Chipbs U
O4MCTKa LUNamMOBbIX BOA.
OdopmneHne, NOAroToBKa K BbINONIHEHMIO U 3aLUUTe NabopaTopHbIX paboT. 10
MoaroToBka K TECTUPOBAHMIO. 10
BbInonHeHne KOHTPONBHOMO 3agaHus. 10
Pa6oTa ¢ nHTepHeT pecypcamu. 10
WToro: 90
5 ®DoHA OLeHOYHBbIX CPeACTB ANA NpoBeAeHUS NPOMEXYTOYHOM aTTecTauMmn obyyaroLwmxcs no

aucumnnuHe "O6oraweHne None3HbIX MCKonaeMbix", CTPYKTYPUPOBaHHOE NO pa3aenam (Temam)

5.1. IMacnopT poHAA OLEHOUHBIX CPEICTB

Ne HanmeHoBaHne CopepxaHue (Tembl) Kog komneteHuun 3HaHus, yMeHus, dopma TekyLlero
pas3aenoB AUCUMMIVHDI pasgena HaBbIKW, KOHTPOIS 3HAHWUN,
He 06X0[Mble AN | yMeHNit, HaBLIKOB,
(hOPMUPOBAHNS | eoBxoanMbIX AN

COOTBETCTBYHOLLEN OPMUPOBAHIS
KomMneTeHLmm COOTBETCTBYHOLLEN

KomMneTeHuun
1. [TeKyLiMn KOHTPOrb.
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1.BBEOEHVE.

HasHaueHune

npoueccoB

nepepaboTku NonesHbIX
NcKonaemblx.
Knaccudgukaunsa nonesHbix
nckonaemsblix. lNMonesHoin
(LLEHHDbI) KOMMOHEHT,
nornesHble 1 BpeAHble
npumecn. XMMU4eCcknn n
9NEeMEHTHbIN COCTaB yrnen.
CocTaB roptoyem u
Heroptoven macchbl yrmnen.
Knaccudukaums yrnem:
NpOMbILLNEHHast, NoO
KPYMHOCTK, MO
reHeTUYECKUM U
TEXHOMNOIMYECKUM
napamMmeTpam.

2.0CHOBHbIE
MOHATUA.

MpoaykTbl o6oraieHus n
TeXHonornyeckme
nokasartenu npouecca
oborauieHns. Puanyeckn n
XUMUYECKNe CBONCTBA
NnosnesHbIX UCKONaeMbiX U
MeToabl X oboraleHus.
Buabl o6oratutenbHbIX
dabpuk. TexHonornyeckmne
CcXeMbl o6oraLeHus:
KayecTBeHHasa cxema,
KONMMYeCTBEHHas cxema,
BOAHO-LUITAMOBAasi CXeMa,
cxXema Lenu annaparos,
KauyeCTBEHHO-
KOJNNYECTBEHHbIE CXEMBbI.

3

I'I.OD,I'OTOBVITEJ'IbeIE

MPOLIECCHI
OBOTALLEHNA
MONE HbIX
NCKOMAEMbIX.

3.1. 'poxoyeHue.
HasHaueHve v Buabl
rpoxoyeHms. SpheKTBHOCTb
rPOX0YEHMS.
["paHynomeTpuyeckunin coctas
N MEeTOAbl Ero onpeaeneHus.
MpoceunsatoLume
noBepxHOCTU. PakTopbl,
BMMSOLME Ha npouecc
rpoxoveHus. Knaccmdumkaums
rPOXOTOB. YCTPONCTBO "
NPUHLUMN 4ENCTBUSA
KOJTOCHUKOBbIX,
BUOPALMOHHbIX,
WHEPLIMOHHBIX 1
camobanaHCHbIX FPOXOTOB.
'opaBnuyeckue
HenoABWXHbIE FPOXOTbI C
KPUBOSTMHENHOM
npoceunsatoLLemn
NMOBEPXHOCTLIO.

3.2. IpobneHue. HasHauyeHne
onepauui opobnexHusa n
OCHOBHbIE XapaKTePUCTUKU
npouecca. Cnocobbl
iapobnexus. CteneHb
\npo6nexus. Ctagun
Apo6nexns. KoHCTpyKUums 1
NPUHLMN OENCTBUS: LLIEKOBbIX

OlnK-8 -
CMOCOBHOCTLIO
BblbMpaTb n  wnu
pa3pabaTbiBaTb
O6ecneyeHne
WNHTErpUpOBaHHbIX
TEXHOMNOTNYECKUX
cucTeM
3KcnnyaTaunoHHON
passeaku, obblun
n nepepaboTku
TBEpPAbIX
nonesHbIX
NcKonaemblXx, a
Takke
npeanpuaTMin - no
CTPOUTENBLCTBY U
akcnnyatauum u
noa3eMHbIX
obbekToB
TEXHUYECKUMMN
cpeacTeamm

c BbICOKUM
YPOBHEM
aBTOMaTtu3aumm
yrnpaBneHus;
nK-3 -
BnageHuem
OCHOBHbIMM
npuvHUMNamm
TEXHoNornn
aKcnnyaTaunuoHHON
pasBefku,
[obblun,
nepepaboTku
TBEpAbIX
nonesHbIX
ncKkonaemsblXx,
cTpouTenbCcTBa 1
akcnnyatauum
noa3eMHbIX
06bekToB.
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BnaaeTb

BnageTb

—3HaTb u3nyeckme n
XMUYecKne
CBOWCTBA NOME3HbIX
McKonaemblX, Ux
CTPYKTYpPHO-
MexaHn4Yeckume
0CODOEHHOCTU;
dusnyeckyro
CYLLIHOCTb 1
napameTpsbl
npoLieccoB
oboraleHns TBepAabIX
nonesHbIX
Mckonaemblx;
npoueccol u
TEXHONOMMN
nepepaboTku n
oboraleHusa TBEpAabIX
NonesHbIX
MCKoMNaeMblXx;
NPUHLMN OEUCTBUS,
YCTPOWCTBO U
TexHu4eckme
XapaKTepUCTUKN
COBpPEMEHHbIX
annapaTos,
NPYMEHsIEMbIX B
OCHOBHbIX,
NoaroTOBUTENbHbIX
1 BCrioMoraTerbHbIX
TEXHOMNOMMYECKUX
npoteccax

—oboralleHus
NonesHbIX
McKonaeMblXx.
YmeTb
CUHTE3NpOBaTh U
KpUTUYECKU
pes3tloMnpoBaTh
NoNy4YeHHYo
MHOpMaLMIO;
aHanuanpoBaTb
3(pPeKTMBHOCTb
TEXHONOMMYECKUX
npoLieccoB U
paccunTbiBaTb
NpPOU3BOANTENIBHOCTb
annapaTtoB
BnapeTb Hay4HOM
TEPMUHOSOTNEN B
obnacTtu oboratleHus
nonesHbIX
McKkonaemblx;
MeTodamu
nepepaboTku
NonesHbIX
nckonaemblx Ans
obecneveHus
NOCTOSAHHOM
apdekTmBHON
3KCnnyaTauum ropHo-
oboratutenbHon
TEXHUKM C
3aJaHHbIMU
TEXHONOMMYECKNMMU
XapakTepucTMkamu.

OdbopmneHve u
3awmTa
OT4YETOB MO
nabopaTopHbIM
paboTtam

Ne 1-6

BbinonHeHne
KOHTPONbHOMN
paboTbl (ans
CTYLlEHTOB OYHO-
3204HOrO
06y4eHus)

BbinonHeHne n
3a4eT AoMalLLHUX
3agaHum Ne 1-4

TecToBbIN
KOHTPOJb




KOHYCHbIX, BarlkOBbIX
\apobunok n apobunok
yaapHoro gencteus. Obnactb
NPUMEHEHNSI.

3.3. IamenbyeHmne.
HasHauyeHwne npouecca
n3mMernbyeHus.
Knaccudgukauna menbHuL,.
KOHCTpYKLMKU 1 NpUHLMN
\nencTeusa 6apabaHHbIX

MernbHULbI.
4. OCHOBHBbIE 4.1. l'paBUTaALMOHHbIE
MNPOLIECCHhI MeToabl oboraleHus.
OBOTALLEEH/A OCHOBHbIE NOHATUS U
MONE3HbIX Knaccudukaums.
VCKOMAEMbIX. O6oralleHne oTcaaKon.

YCTPONCTBO M NPUHLMN
\NeNCTBUSA 0TCaA0YHbIX
MawwuH. OboralleHune B
TSDKENbIX cpeaax.
PpaKkUMOHHBIN aHanu3 yrns.
Knaccudukaums yrnen no
oboraTtMmocTu. YCTPOWCTBO 1
NpyHUMN OencTBUA
TSKENocpeaHbIX
cenapaTopoB U
TMAPOLIMKITOHOB.
OboralleHne B 6e3HanopHoM
NMoTOKe BOAbl, TEKYLLEM MO
HaKMOHHOW MMOCKOCTN.

4.2. dnoTaunoHHble MeTobl
oboraueHns. Puanko-
XUMUYECKNE OCHOBBI
roTaUMOHHOro pasgeneHus.
crnocobbl doroTaumn. Tunbl 1
Ha3HayeHne noTaLMOHHbIX
peareHToB. ®noTauMoHHbIE
MaLlUWHbI. TexHonorus
dnotaumm.

4.3. MarHuTHble meToabl
oborauleHus. Pusnyeckne
OCHOBbI MarHMTHbIX METO0OB
oboralyeHus.
Knaccudukaums mnHepanos
Nno MarHNUTHbLIM CBONCTBaM.
MarHuTHble cenapaTopbl, UX
KnaccuuKkaums 1 NpuHUMN
\mencTeus.

4.4. dnekTpnyeckme meToabl
oborauleHus. Pusnyeckne
OCHOBbI SMEKTPUYECKMX
MeToa0B oboralleHus.
KOHCTPYKLIMKN 3NeKTprU4ecKnx
cenapaTopos.

4.5. CneumanbHble u
KOMOWHMPOBaHHbIE METOAbI
ob6oraluenusi. PyyHas n
MeXaHN3MpoBaHHasi
pyoopasbopka u
nopoaoBbIGopka.
OboralleHne no TPeHUto, No
cdopme u TMNy NOBEPXHOCTMH,
no ynpyroctu. OboraiieHve
Ha XXMPOBLIX MOBEPXHOCTSIX.
M3bupaTtenbHoe apobreHne
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N AeKkpunuTauus.
PagvomeTtpuyeckue n
XUMUYECKNE MeToabI
oboralieHus.
5. O6LLmne cBefeHns o
BCMNOMOIATEJIbHbIE [npoueccax o6e3BoXMBaHuUS.
MPOLIECCHI Buabl Bnarn. MeToabl
OEOFALU,EHMH 0b6e3BOXMBaHUA:
MOMNE3HbIX ﬂpe””p;?/?:sgéame
LeHTpU ,
WCKOMAEMBIX. crylueHune, punsTpoBaHue,
CyLLKa.
ObopynoBaHue ansd
00e3BOXMBaHMS.
MpoMeXxyTouHbIN Ok3ameH
KOHTPOJb.

5.2.TunoBble KOHTPOJIbHbIE 3a4aHUA UM UHble MaTepuanbl

KoHTponbHas paboTta Ans 3ao4yHoOro odoy4yeHus

KoHTponbHasa paboTta cogepXuT Tpu TEOpeTM4ecKnx Bonpoca u Tpu 3agayn. Tembl TeopeTuyeckoro Bonpoca
oTpaxaloT cogep>KaHue pasfenos:

- OCHOBHbIE NOHATUS.

- TMopgrotoBuTenbHbIe Npouecchl oboralleHrs None3HbIX NCKoNaeMmbiXx.

- OcHoBHble npouecchl oboralleHns NoNe3HbIX UCKONaeMbIX.

- BcnomorateneHble npouecchl oboralleHns NonesHbIX MCKoNnaembIXx.

CornacHo BapuaHTy CTyAeHT BblOMpaeT u3 NpearnoXeHHOro crnucka Heobxogumoe 3apaHue. [pakTudeckas
YaCTb BbINOMHAETCA MO MHAMBUAYanbHbIM  WCXOAHBIM  [aHHbIM  (CcormacHo BapuaHTy). Bce Bonpocel,
paccmatpuBaeMble B KOHTPONbHOM paboTe, M3y4yaloTcsa CTyAeHTamu caMocTosTenbHO. 3ajaHve BblgaeTcs Ha
YCTaHOBOYHOM nekumu. MsydyeHrne BonpocoB 1 BbIMONHEHNE paboTbl MPOM3BOAUTCH B TEYEHME CeMecTpa, B KOTOPOM
u3yyaeTcsd aTa AUCUMUMAMHA CAaeTcs nepen ceccven npenogasaTtenio, YTo COOTBETCTBYET MPUHLMMNAM 3a04HOro
0obyyeHus.

B pabote npvBoauTCsl cogepaHue C ykasaHMe HoMepa BOMpoca M HOMepa CTpaHuubl C OTBETOM Ha 3TOT
Bonpoc. PaboTta gomkHa coaepaTb OTBETbI HA BOMPOCHI CO CChIMKOW Ha NUTepaTypHble WUCTOYHMKW. [py 3ToM
ykasaTb (hamunuio aBTopa, Ha3BaHue KHUMM, rof U3gaHus, HOMep CTpaHuLbl.

KpuTtepui oueHnBaHusA:

75-100 6annos. - npy HeNpaBUIIbHOM peLUeHn He Bbonee 0oHON 3adadv UNn He NONTHOM OTBeTe He Gonee, Yyem
Ha 2 Bonpoca

0-74 6annoB - Npy HeNpaBWITLHOM peLUeHnM odHOW 1 Gonee 3agay v He NOMHOM OTBeTe Ha ABa u bGonee
BOnpoca

KonuyecTtso 6annos 0..74 75..100

Lkana oueHuBaHus He 3a4TeHo 3a4TeHo

5.2.1.0ueHo4HbIe cpeacTBa NpU TeKyLLeM KOHTpore

OueHoYHBIMM CcpeacTBamMn ANs TEKYLLEero KOHTPOMNsS YCBOEHWS FEKUMOHHOrO MaTepuarna v pasgenoB Ans
CaMOCTOATENBHON paboThbl ABMAKTCA OTBETHI HA BOMPOCHI MpK 3aLLMTe OTYETOB MO nabopaTopHbiM paboTtam B xoae
3aHATUN nNubo B cneunanbHO OoTBeAeHHble YacCbl, TeCTUpoOBaHUN OpraHN3oBaHHOM nubo B xoge J'IeKLLVII7I, nmbo no
OKOHYaHMN n3yvyeHuda pasgena, a Tak XXe BbINoNIHeHne U 3almta JOMaLllHNX 3a,uaHv||7|.

OT14yeT no nabopaTopHoi paboTe BkMo4vaeT B cebs: HOMmep, Ha3BaHWe W Lenb paboTbl, KpaTkoe onucaHne
TeopeTUYeCcKuNX NONOXEHUA, COAep)XaHne 1 NopsAoK NpoBeaeHns paboTbl, ohopMIeHne pe3ynbTaToB U BbIBOA.

Bonpochbl k 3awuTte nabopaTopHbIx paboT:

JlabopamopHasi paboma Ne1. OnpefeneHne Ka4eCcTBEHHbIX NokasaTernen.

1. Kakol npouecc Ha3biBaeTcs oboralleHnem yrnsa?
2. [aTb onpeaeneHus npoaykram oboralleHust.
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©XND U AW

HasBaTb 3fIEMEHTHbIN COCTaB Yyrien.

[aTtb onpegeneHne 301bHOCTU.

YT0 npeactasnsaoT cobon MrHeparnbHble cocTaBnsoLme yrna?

HasBatb BMAbI 305bI.

Kak BnusieT cogepxaHme MyHepanbHbIX MPUMECEW B yrie Ha ero kavyecTBo?

Mepeuncnutb N oxapaktepusoBaTb BUAbI BNaru.

Kak BnusieT BNaXXHOCTb YrNs Ha TPaHCNOPTUPOBKY, TENMOTY CropaHusl, NPOLIECC rPOX0OYeHns?

10 Hatb knaccudmKaumio NpoayKToB 06oralleHnsi B 3aBUCUMOCTU OT BITaXKHOCTW.
11. HasBaTb OCHOBHble MeTOAbl 06€3BOXMBaHNS NPOAYKTOB 0GOoralleHus.

JlabopamopHas paboma Ne 2. /\3yueHne KOHCTPYKLMKU NIIOCKOrO KavalLerocs rpoxoTa 1 onpegeneHne ero
TEXHOMOMMYECKUX XapaKTEPUCTHIK.

1.
2.

[aTb onpegeneHne NpoLeccy rpOXOYEHMUs.
Kakne Buabl onepaumii rpoxodeHUs CyLlecTBYHOT npu oboralleHun nonesHbix uckonaemblx? [aTtb

onpeaeneHue Kaxaow onepawuu.

3.

0 N A

B 3aBrcmMMoCTH, OT Kaknx hakTopoB pasnmyatoT KpynHoe, cpegHee, TOHKOE U CBEPXTOHKOE rpoxoyeHne?
MepeuncnnTb BUAbLI NPOCEMBAIOLLEN NOBEPXHOCTM IPOXOTOB.

[aTb onpegeneHne «TpyaHbIMY, «3aTPYOHSIOWUM» U «IETKMM» 3epHaM.

[aTb onpegeneHve yaenbHON NPon3BOAMTENBLHOCTH rPOXOTa.

HaTb onpegeneHne ahPeKTUBHOCTU FPOXOYEHUS.

Kak BnusieT Ha adh(peKTMBHOCTL NpoLiecca rpOXOYEHUS:

¢dopmMa O0TBEPCTUI NPOCENBatOLLEN MOBEPXHOCTH;

Hanu4ve B matepwuane «TPYOHbIX», «3aTPYAHSALUMX» U «IErkux» 3epeH; opMa 3epeH; BMaXHOCTb
maTepuana;

Hanuuue rMyHbl B (POXOTMMOM MaTepuare; HakImoH NpocenBatoLLet NOBEPXHOCTN?

JlabopamopHas paboma Ne 3. /\3yyeHne KOHCTPYKLIMM LLIEKOBOW APO6UIKM, onpeaeneHne ee KOHCTPYKTUBHBIX
N TEXHOMOMMYECKNX XapaKTePUCTUK U rpaHyrioMeTpMYeCcKoro coctaBa ApobneHoro npoaykra.

ukwneR

6

Jatb onpegeneHne npoueccaM ApobneHns 1 n3amenbYyeHus.

Kakvne gpobunku npyumeHsoT Ang ApobneHnst NonesHbIX MCKONaemblx?

[aTb onpegeneHne cteneHn ApobneHns unu namernb4eHns.

[aTb onpegeneHue yrny 3axsaTa LLEKOBbIX ApobUMok.

[ns yero npegHasHayeHa yTepoBKka kKamepbl 4pobneHna?

[daTtb onpegeneHve OCHOBHbIM MOHATUMAM: KracC KpYyMHOCTW, BbIXOA Kracca KpymHOCTM, pasMep

MaKCUMaribHOro Kycka, wkana rpooxo4eHua nnu KJ'IaCCI/I(bI/IKaLLI/II/I, Moaynb wKanbl KJ'IaCCI/ICbI/IKaLLVIVI.

7.
8.
9.

MepeyncnnuTb MeToabl OnpeaeneHus rpaHynoMeTpPUYECKOro cocTaBa Chinyymx MaTepuasos.
[JaTb onpefeneHve HenpepbIBHOMY, Pa30BOMY, MOKPOMY pacceBam.
[aTtb onpegeneHne xapakTepucTkam KpyrnHOCTM (YaCTHOW, CyMMapHOW).

JlabopamopHass paboma No 4. /i3ydeHne KOHCTPYKUMWM W OonpeaeneHne TEeXHONOMMYEeCKUX XapakTepuUcTUK
KOHLIEHTPALIMOHHOIO cTona.

SR O

OOBACHUTb NPUHLUMM AENCTBUS KOHLEHTPALMOHHOIO CToNa.

Mepeuncnutb cunbl, 4ENCTBYOLLME HA MUHEPArbHbIE 3epHA, HAXOASLMECH Ha AeKe CTona.
dakTopbl, BNUstOLLME HA paboTy KOHLEHTPaLNOHHOro cTona.

Kakne meTtoapl rpaBMTaLmMoOHHOrO oboraileHnst Bl 3HaeTe?

TexHonormyeckme nokasatenu MUHeparbHbIX CYCMEH3NNA.

O6nacTb NPUMEHEHNST KOHLEHTPALMOHHBIX CTOJIOB.

JlabopamopHass paboma Ne 5. MarHutHbiii MeTof oboralieHns crnaboMarHUTHBIX pyd Ha MHOYKLUMOHHO-
PONMKOBOM MarHUTHOM cenapaTope.

uewn e

Kakne npouecchl Ha3biBaoT ob6oratutensHbIMU?

HasBaTb B1Abl MeTO4OB OGoralleHnst None3HbIX MCKonaeMmbiX.

[aTb onpeaeneHns npogyktam oboralleHns: KOHLEHTpaTy, 0TX04am 1 NPOMEXYTOYHOMY MPOAYKTY.
YUTo 03Ha4alT TEPMUHbLI BbIXOA, coaepXaHue, n3snevyeHne?

CyLWHOCTb pasfeneHnss MMHeparnoB B MarHUTHOM MNose.

JlabopamopHasi paboma Ne 6. 3yueHne crylieHust nynbrbl U OCBETIEHMS LUNIAMOBbIX BOA NOA BO3AENACTBUEM
KoarynsiHToB 1 (OIIOKyNsHTOB.
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1. [aTb onpegeneHue npoueccy hnokynaumu.

2. Kakue BewecTBa npumeHstoTcsa B yrneoborawieHnm Ans  UMHTeHCUdWKaLMM NPOLECCOB  CryLleHus,
ocBeTneHus, UnbTPoBaHWA?

3. PacckasaTb 0 MexaHM3mMe arpermpoBaHnsi 4acTuL.

4. [aTb onpeferneHve peareHTam, MHTEHCUULMPYIOLLMM NPOLLECC OYMCTKM LUMAMOBbIX BOA.

5. TNepeuncnutb BUAbLI (PrIOKYNSHTOB.

Kputepuu oueHnBaHus:

75..100 6annoB - paboTa BbINOMHEHA B NOSIHOM 00beMe, 00yvatoLWmMinca gan npaBuibHble OTBETbI MPaKTUYECKM
Ha BCe BOMPOCHI B NPOLIECCE 3aLUNThI, BbICOKOE KAa4eCTBO OPOPMIIEHUS OTYETA U IrPadIUKOB;

50..74 6annos - paboTa BbINOMHEHA B MONHOM 06beMe, 00yyaloLWmMncsa gan nNpaBuribHbIE OTBETbI NPAKTUYECKN
Ha BCe BOMpPOCKI B NpoOLIecCe 3aLnThl, HEBLICOKOE Ka4eCcTBO 0OPMITEHMS OTHETa U rpachmkoB

25..49 6annoe - pabota BbinonHeHa B NOMHOM ob6beme, oby4valoWMnca He [dan npaBwibHble OTBETbI
npakTU4eckn Ha BCe BONPOCHI B NpoLecce 3alunTbl, HEBLICOKOE KayeCTBO O(POPMIEHNs oTYETa U rpadmKoB;

0..24 6annos - paboTa He BbINOMHEHa B NOIHOM o6beme.

Konuyectso 6annos 0..64 65..79 80-89 90-100

LLikana oueHnBaHus Hey,D,OBJ'IETBOpVITeJ'IbHO YpoBneTBopuTenbHO | XopoLlo OTnu4yHo

Mpumepbl 3apaHnin TecTUpoBaHUA
OO6yuaLwmmesa Ansi BbINOMHEHUS NPeAoCTaBNsAeTCcs OAVMH U3 BapuaHTOB TECTOBbIX 3afaHWi Mo M3yyvyaemom
Teme. B kaxxgom BapuaHTe npegycmoTtpeHo no 10 Bonpocos.

1. MuKpOKOMMOHEHTbI (Mauepansl) yrns, onpegensemsie neTporpaguyeckuMmym nccneaoBaHUSMM:

e MUHepanbHble NpuMecu

e Brara u MMHeparbHble NpMMeCK

e  BUTPVHUT, CEMUBUTPUHUT, UHEPTUHUT, MUNTUHUT U OP.
e oOpraHuyeckasi M HeopraHuyeckasi 4acTb yrns

2. dopmyrna 311eMeHTHOro CocTaea yrnen

e 100-(A+W)=

e 100 - (MuH +W) = opraHudyeckas macca
¢ C+H+O+N+S+MuH+W =100%
e 100 - (R+W) = roptoyasa macca

¢ C+H=100-(0+N+S+MuH+W)

3. YIrnu oTHOCALWMECH K CaMOWN HU3KOKW CTagnm meTamopduama

e aHTpauut
®  KaMeHHble

e Oypble
e TOp®
e rpacgut

4. TlpogykTtom oborawerus HE saBnseTcs ...

e  WCXOAHbIN NpOayKT

e KOHUeHTpaT

e OTXOAbl

e NPOMMPOAYKT

e MOSE3Hblil KOMMNOHEHT

5. CpOCTKVI yma u I'IYCTOVI nopoabl, KOTOpPble XapaKTepusyrTcA bonee HU3KUM, MO CpaBHEHU C
KOHUeHTpaTamMu, n ©ornee BbICOKMM, MO CpaBHEHUIO C OTX04aMun, coaep>xaHneM nofie3HoOro KOMMNoHeHTa.

KOHLeHTpaT

oTxonbl
MPOMEXYTOUHbIA NPOAYKT
None3aHbIi KOMMNOHEHT
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e llnam

6. lMpodykTbl, B KOTOPbIX COCPEAOTOYEHO OCHOBHOE KOMMYECTBO MYCTOM MopoAbl M He3HaYUTENbHOE
(ocTtaTo4yHoe) - yronbHOro BeLecTBa.

e KOHUeHTpaT

e oTXonbl

®  MPOMEXYTOYHbIA NPOOYKT
® MOSIEe3HblA KOMMNOHEHT

7. OTHOLWeEeHNe macchl npoaykra oboralleHust K Macce NCXOOHOro mMaTepuana, BbipaeHHoe B npoueHTax unmn
aonax eguHulbl, Ha3blBaeTca ...

e BbIXOAOM

e KN3BEYEHMEM

e COoAepXaHueMm

® KOHLEeHTpauuen

8. YcnoBHoOe HasBaHue yrns knacca kpynHoct 0 — 6 mm:
e pAgoBOWA

e ceMeyko

e CEeMeYKo CO LUTbIOOM

e LWITHLIO

9. Pacwudposatb ycnoBHoe o6o3HayveHne - CCP (0-200)
e rasoBbli, psaoBon, knacca 0-200 Mmm cemeuko,

e psigoBoN, knacca 0-200 mm cnabocnekaroLwnics,

e psgoson, knacca 0-200 MM psgoBon,

e cnabocnekatowmiics, knacca 0-200 Mm nepBbin

e cnabocnekatowuiics, knacca 0-200 mm

10. NpumeHseMble Ha oboraTuTenbHomn (b&6pVIK€ annapaTbl NOKa3bIiBAlOT Ha:
e CXemMme uenu annapartoB

e CXeme noga4uv saHepruun

e CXeMe NMOTOYHOW BEHTUNALMUN

e CXemMme Npon3BoACTBEHHbIX JaTYNKOB

e CXeMe 3BeHbeB annapaTtoB

KpuTtepuu oueHnBaHusA:
KonnyecTtBo npoueHTOB 0..64 65..79 80-89 90-100

LLikana oueHnBaHus HeyﬂOBJ’IeTBOpMTeJ’IbHO YO0BNeTBOPUTENBbHO XopoLuo OTnu4yHo

BbinonHeHue 1 3a4eT N0 AOMALUHMM 3a8aHUAM.

[omallHee 3aaHve BbIMOMHAETCS CTYAEHTOM Ha KOMMbIOTEPE C KOHCMEKTMPOBAHMEM TEM, He BolleAlive B
nekumun. Pabota gomkHa 6biTb pe3ynbTaToM N3y4YeHUss pEKOMEHA0BaHHON nuTepaTypbl. [1py YTeHun ee HeobxoaMMo
AenaTb BbIMUCKW, 3anNnCy C yKasaHuem WCTOYHMKa. [py oTBeTe Ha Kaxabli BOMPOC 3afaHui criedyeT no TEeKCTy
oTBeTa AenaTtb CCbIIKM Ha nUTepaTypHble WCTOYHMKM, @ B KOHLUEe paboTbl MPUMBECTM CMMCOK WUCMOSIb30BaHHOM
nuTepaTypbl corrmacHo 6Gubnuorpaduyeckoro craHgapta. Pabota gomkHa ObiTb coaHa ONd OUEHKM TeKyLuen
ycrneBaemocCTu, NpoBoaumMon Ha 5-w, 9-i1, 13- 1 17-n Hegensix ceMecTpa Npu NPOCTaBIEHUN KOHTPOMbHBLIX TOYEK.
Ecnn pabota He 3auTeHa, €e HyXHO BbIMOMHWUTL MOBTOPHO B COOTBETCTBUM C YyKasaHWsMU npenogasaTens u
npeacTaBUTb ONATb Ha MPOBEPKY.

Mpn 3aveTe JomaliHero 3agaHusi MpenojaBaTtefb YYMTbiBAeT COOTBETCTBME OINaBlieHUs U cofepXaHus
3afjaHHoN TeMe paboTbl, MOMHOTY PAaCKPbITUA TEMbl U KOIMYECTBO MCMOMNb30BaHHbIX NUTEPaTypHbIX U UHTEPHET
WCTOYHMKOB.

Kputepumn oueHnBaHums:

75-100 6annoB — Npu 4YaCTUYHOM HE COOTBETCTBUM OOHOMO M3 YETbIPEX KOMMOHEHTOB — TEMbI, COAEPXKaHUS,
MOMHOTbI PACKPbITUS U KONMYECTBA NUTEPATYPHBIX UCTOYHMKOB;
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50-74 Gannos — Npu NOMIHOM HE COOTBETCTBUM OAHOIO M3 YETbIPEX KOMMOHEHTOB;

25-49 Gannos — Npu He NPaBUMbHOM COAEPXXaHWM U OTCYTCTBUM NIUTEPaTYPHbIX MCTOYHUKOB;

0-24 Ganna — Npyu OTCYTCTBUW COMOCTaBMMOCTU TEMbl, COAEPXKaHWsI, NMOJNHOTbI PacKpbITUS U UCMONb30BaHUSA
nUTEpaTypHbIX MCTOYHUKOB. KonnyecTso Gannos:

KonuyecTtso 6annos 0..74 75..100

LLikana oueHnBaHusa He 3a4TeHOo 3a4yTeHo

5.2.2 OueHO4Hble cpeAcTBa NPU NPOMEXYTOUYHOWN aTTecTauum

MpomexyToyHas artTectauuss obyvarowmxcs no avcuunnuHe «OboraleHne nonesHbiX UCKoNnaeMbIxX»
nposogutca B cootBeTctBuM ¢ OOl n asnsetca obasatenbHon. Popmon NPOMEXYTOHHOW aTTecTaumnn siBNAeTcs
3K3aMeH, B Mpouecce, KOTOpOro onpegensietca chopMMPOBaAHHOCTb KOMMETEHUUA, oBo3HayeHHbIX B pabouyen
nporpamme. WNHCTPyMEHTOM wu3MepeHuss chOpMUPOBAHHOCTU KOMMETEHUUN SIBNSAETCS BbIMNOSIHEHWE B MOSTHOM
00bEMe TpeboBaHUIN TeKyLlero KOHTPONSA, 4YTO SIBNSETCS LOMYCKOM K 3K3aMeHy, a TakkKe 3K3aMeHauWOHHble
BOMPOCHI.

Bpems npoBegeHus: kypc — 5, cemectp — 9

Ok3ameH npoBoauTCcst B cooTBeTCTBMM C Mn 02-12 «O npoBedeHWM TeKyLLero KOHTPOSsi yCneBaemocTu U
NMPOMEXyTOYHON atTecTaumm obydarowmxca Kyl TY». OueHka 3a 3k3aMeH MNpoCTaBrsieTcss € y4eToM
pPEKOMEHOYEMOW OLEHKM MO PEWTUHIOBOW CUCTEME B TEYEHUU W3YYEHWUS OUCLUNIUHBI U OTBETOB Ha BOMPOCHI
3K3aMeHaUMOoHHOro buneTa, oxsaTblBaloLLMe TeMaTHKY BCEN AUCLUMITUHBI.

Ok3aMeH MpoBOAWUTCA B MUCbMEHHOW MNu ycTHoW dopme no 6unertam. B ak3ameHaumoHHom Ounete aBa
TeopeTnyeckux Bonpoca.

Bonpocbl k JdK3amMeHy no agucuuniuHe «O6oraueHune NonesHbIX UCKONaeMbIX»

1. Knaccudukauus npoueccoB oboraleHus.

2. TexHonoruyeckue nokasaTenu npouecca oborauleHns. Bbixog npopykra oboraieHus. CopepxkaHue
nonesHoro komnoHeHta. N3snevexue MK B npogykT oboraieHns. OcHoBHble 6anaHCcoBble ypaBHEHWS.

3. TexHonoruyeckue cxeMbl oboraweHns. KayectBeHHan cxema. KonvyecTtBeHHas cxema. BogHo-wunamoBasi
cxema. Cxema Lenu annapatoB. KoMOuHMpoBaHHble cxeMbl. KauecTBEHHO-KONNYECTBEHHbBIE CXEMBI.

4. ®usnyeckne caoncTBa. CBA3b (PM3NYECKMX CBOWCTB Py C TEXHO-TIOMMYECKMMU CBOWCTBaMM U MeTogaMu
oboralieHus.

5. TMogrotoBuTenbHbIE NpoOLECCH NepepaboTku NOne3HbIX NCKONaeMblX. YcpeaHeHe NonesHbiX McKkonaeMbix.
TexHonornyeckne CBOMCTBA U NokasaTenu kavyecTBa, onpeaensiowmne ogHOpoaHOCTb pyabl. MeToabl ycpeaHeHus 1
MeponpuaTUs No ycpeaHeHuto kadectsa. Cnocobbl M yCTPONCTBa ANs yCPeAHEHUS Py .

6. [paHynomeTpuyeckuin coctaB un cnocobbl ero onpegeneHns. MeToabl onpeaeneHnsa rpaHynoMeTpUYecKnX
XapaKTepPUCTUK NOMe3HbIX uckonaembix. CUTOBbLIV aHanus.

7. TpoxoyeHne. OhPHeKTMBHOCTb rpoxoveHns. PakTopbl, BAMSAKOLME Ha NPoLecc rpoxoveHus 8. HasHaveHue
onepaumn rpoxodeHunsi. CamocTosTeNnbHOE, MNOAroTOBUTENbHOE, BCMOMoOraTenbHoe (mpeaBapuTenbHoe U
NoBepoYHOE), nsbmpaTensHoe, 06e3BOXMBaHME.

9. Knaccudwukaumss rpoxoToB MO TUMy MNpOCEUBAIOLLEA MOBEPXHOCTU, MO CMocoby paspbIXeHnss wu
nepeaBwXeHUs maTtepuana.

10. 'poxoTbl MexaHnyeckoro Tuna. IHepuuoHHble rpoxoTel. CamobanaHCHbIe rPoXOThl.

11. Knaccudmkaums. Mpouecc knaccndmkaumm. Knaccudumkaumsa no tuny cpegpl, Cnocoby pasgeneHns vyacTuu,
no Tuny onepawmin.

12. 3aKOHOMEPHOCTM NafeHNa MYHeparnbHbIX 3epeH B BOAE M BO3AyXe.

13. KOHCTpYKUMXU WM NpuHUMN OeAcTBUSA knaccudukaTopoB. MexaHnuyeckuin cnvpanbHbI  KnaccudukaTop.
OneBaTopHbIv knaccmdumkaTop. MMApOLMKIOH.

14. Opobnexune. HasHayeHue onepauun OpobneHMss n OCHOBHbIE XapakTepucTuku npouecca. CreneHb
apobneHus. Ctagun apobneHus.

15. LWekoBble Apoburku.

16. KoHycHble apobunku.

17. BankoBble Apobunku.

18. pobwunku ygapHoOro oencTeus.

19. Uamenbyenne. Obwasa cxema MenbHUUbL. Knaccngpukaumsa menbHul. Pexum paboTel MenbHUL,.

20. lWapoBble MenbHULbI.
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21. CtepxxHeBble MenbHUUbI. aneyHble MenbHULUbl. MenbHULbI camon3MenbYeHus.

22. OcHOBHbIe npouecchl oboralleHus.

23. paBUTaLMOHHBIE NpoLecchl oboralleHns, oTcagka KpynHasa n menkas otcagka.

24. TexHonormsa oboralieHns pyabl TsxenocpegHbiMn cenapatopamu. Knaccudpumkaumsa tsxenbix cpef. 25.
CenapaTopbl KOMECHbIE C BEPTUKaINbHbIM 3M1€BaTOPHBIM KONECOM

26. TaxenocpenHble rmapoLMKIOHbI.

27. OboralleHne B NOTOKax BOAbl HA HAKIMOHHBIX NNOCKOCTSX. AnNnaparthbl: BUHTOBOW cenaparop.

28. OboralleHre B NOTOKax BOAbl HA HaKIMOHHbIX MIOCKOCTAX. Annapathbl: KOHLEHTPaUNOHHbIE CTOSbI.

29. ®noTaumoHHbIe nNpouecckl oboraweHns. PeareHTol.

30. Knaccudukaums annapatos AN neHHow drnoTtaumn. MexaHudeckas, onotaunoHHas MalumHa.

31. Knaccudukaums annapatoB Ana  nNeHHon notauun. [THeBMOMExaHudeckMe W MNHeBMatudeckue
hbnoTaumMoHHbIE MALLVHBI.

32. MarHuTHble MeToabl oboralleHns. Knaccudumkaumsa MuHepanos N0 MarHUTHOW BOCNPUUMUYMBOCTU. Cnocobbl
pasgeneHus YacTul, No MarHUTHLIM CBOMCTBaM.

33. MarHuTHbIE cenapaTopbl: cenapaTtopbl 6apabaHHblie Ans oboraleHns cunbHOMarHMTHBLIX pya, cenapaTtopbl
Ans oboraieHns cnabomarHuTHbIX pya.

34. dnekTpuyeckne meToabl oboralueHns. Buabl anekrpocenapauun. OnekTpudeckme cenapaTopsi:

anekTpuyeckne 6GapabaHHble cenapaTopbl, TpuboanekTpuyeckne 6OGapabaHHble cenapaTopbl, KOPOHHO-
aneKkTpocTaTnyeckme cenapaTopsl.

35. CneumanbHble MeToabl oborawleHus. Buabl cneumanbHbix MeTodoB oborawenus. Pypopasbopka wu
nopogoBbibopka. Pagnometpuyeckme Metoabl oboralleHus.

36. CneumanbHble MeToabl oboraweHus. Bugbl cneumanbHblX MeTogoB oboraweHus. W3bupaTtenbHoe
apobneHue.

Oekpunutaumsa. OboraiieHne no TpeHuo, No opMe 1 TUMY NOBEPXHOCTU, MO YNPYrocTy.

37. BcnomoraTtenbHble npouecchl oboraweHus. ObessoxnsaHue. Bugpel Bnaru.

38. MeToabl o6e3BoxvBaHua. AnnapaTbl 4ns ApeHupoBaHus. ObesBoxuBaloLLme rpoxoTa.

39. CryweHve. AnnapaTbl 415 CryLEeHNs.

40. dunbTpoBaHune. JleHToYHblE DUNLTP-NPECCHI, BaKyyMHbIE OUMbLTPBI.

41. LleHTpudpyrmposaHue. dunbTpylowme LeHTprudyru.

42. Tepmunyeckas cylika. bapabaHHasi npsamoToyvHas cylumnka. CylumnbHas ycTaHOBKa C TPyOOW CyLUMIKOMN.

43. KomnnekcHoe ncnonb3oBaHue yrnew n npoayktos oboraileHuns. bpukeTupoBaHue yrnen.

KpuTtepuu oueHnBaHusA:
- 85...100 6annos — npu NpaBMibHOM 1 NOJIHOM OTBETE Ha ABa BOMPOCa;
- 75...84 6annoB — npu NpaBuibHOM 1 NMOJSIHOM OTBETE Ha OAMH U3 BOMPOCOB U MPABUITbHOM, HO HE MOJTHOM

OTBETE Ha ApYron 13 BONpPOCOB.;

- 50...74 6annoB — npu HeMNnorHOM OTBETE Ha ABa BOMPOCa UMW MpaBUIIbHOM W MOMHOM OTBETE TONbKO Ha
OAVH 13 BOMNPOCOB;

- 25...49 6annoB — nNpu HENOJIHOM OTBETE TONIbKO Ha OOUH U3 BOMPOCOB;

- 0...24 6annos — npu OTCYTCTBMM NPaBUIIbHBIX OTBETOB HA BOMPOCHI.

KonuyecTtso 6annos 0..49 50..74 75-84 85-100

LLikana oueHnBaHus HeyuosneTBopMTeano YO0BNeTBOPUTENBHO [ XOpoLlo OTnu4yHo

5.2.3. MeTtoamyeckue MaTepmanbl, onpegensowue npoueaypbl OLEHUBaAHUA 3HaAHWUW, YMEHUW,
HaBbIKOB U (UNN) onbITa AeATeNbLHOCTU, XapakTepusylowue atanbl GOpMUPOBAHNA KOMNETEHLUUN

Mpn npoBegeHUM TeKyLero KOHTPOMNS UM NPOMEXYTOYHOW aTTecTaumu npenopasaTenb 0Oecenyet
obyyatowmmea  nHouBuayaneHo. OTuyeT no nabopatopHow pabGoTe npeacTtaensieTcs B OymaxHOM  Buae,
ochopMneHHbIN Ha KomnbtoTepe. OOyyarowmincss JaeT OTBeTbl Ha BOMPOCbl B YCTHOM ¢opme ¢ 060CHOBaHMEM
nonyyeHHbIX pesynbTatoB. lMcnonb3oBaHWe nOOOM neyaTHOW W PYKOMUCHOW MNpodyKuuKM, a Tawkke mnobbix
TEXHUYECKUX CpeacTB He pJonyckaetcsi. [lonyck K MPOMEXYTOYHOM aTTecTauum obydarowmincs nonyyaeT nocne
BbIMONHEHUS U 3aLLMTbI BCEX NabopaTopHbIx paboT 1 MHANBUAYanbHbIX 3a4aHUR, a Takke TecTa.

Ha ak3ameHe obyyatoumincs BbIGupaeT buneT n oTBeYaeT Ha BOMPOChI YCTHO Unu nucbMeHHo. ObyvatoLmnecs
ybuvpaloT Bce NuyHble Bewm ¢ yvyebHon mebenu, JOCTalT NUCTOK YMcTor Oymaru, pyyky M CMMCOK caaBaeMbIX
BOMNpocoB. Kaxabli cTyaeHT nonyyaeTt bunet ¢ AByms Bonpocamu. B TeueHne akapgemuyeckoro yaca obyvaroymecs
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OOJDKHbI NOAroTOBUTCA K OTBETY. I'Ipm 3TOM UCMNOJ1b30BaATb ﬂ}06y}0 neYvyaTHy N PYKOMNUCHYKO NpoAYyKUMIO, a Takxke
nobble TeXHNYeckne cpenctea He gonyckaeTcs. Mo ncreueHumn YKa3aHHOro BpemMeHu npenogasateslb npurnawiaeT K
cebe Ha cobecegoBaHMe TOTOBbLIX K oteeTy. [lpenogasatenb 3acnywmBaeT OTBET 06yqa|ou.1eroc;|, nocne 4ero
oueHuBaeT ero.

6 MMepeyeHb OCHOBHOM M [OOMNOJSIHUTENLHOW Yy4YeOHOW nuTepaTypbl, HEOGXOAMMOW ANsi OCBOEHWUs
AucuunnuHbl "OboraweHue nonesHbIX CKonaembIix™

6.1 OcHoBHas nuTepaTtypa

1. KnenH, M.C. TexHonorusa oboralleHus nonesHbix nckonaembix [Tekct] : yyebHoe nocobue ons cTyoeHToB
cneumansHocTh 21.05.04 «opHoe geno» / M. C. KnenH, T. E. BaxoHuHa ; ®I'BOY BO «Kysbac. roc. TexH. yH-T um.
T. ®. NopbayeBa», Kad. oboralieHusi nones. nckonaemoix. - Kemeposo : N3patenbctBo Ky3l TY , 2017. — 193 c.
http://library.kuzstu.ru/meto.php?n=91519&type=utchposob:common

2. CycnuHa, . A. O6oralleHne nonesHbIX McKonaembiXx [ONeKTpoHHbIM pecypc] : yvyebHoe nocobue ans
CTYLEHTOB OYHOW W 3aocyHoW opMmbl 00yyYeHuss creumansHocTelr ropHoro npoduns: 130405 «Ob6oraweHue
nonesHbix uckonaembix» 1 280102 «besonacHOCTb TEXHOMOrMYECKUX MPOLECCOB WM MPOM3BOACTBY», W3yYaroLimX
avcumnnuiy «OcHoBbl oboraleHns nonesHbix nckonaembix»; 130403 «OTKpbITble ropHble paboTbl», MU3ydaloLwmnx
ancuunnuHy «ObGoraweHne nonesHbix nckonaemoix»; 130404 «lMoasemHasi pa3paboTka MECTOPOXAEHUI NOMNE3HbIX
nckonaembIx», u3yyawowmx auvcumnnuHy «lMepepabotka M KOMMNEKCHOE WCnonb3oBaHWe cbipbs»; 080502.14
«OKOHOMMKA U yNpaBrneHne Ha NPeanpuUATUSX B FOPHON NPOMBILLIIEHHOCTMY, U3yYaloLMX ANCUMNINHY « TeXHonorus
o6orawenus» / J1. A. CycnuHa; ®rBOY BIMO «Kysbac. roc. . — Kemeposo : Usgatenscteo Kysl'TY, 2012. — 194 c.1
3NEKTPOH. onT. anck (CD-ROM) - HocTtynHa 3NeKTPOHHas BEpCUS:
http://library.kuzstu.ru/meto.php?n=90787&type=utchposob:common

6.2 [lononHuTenbHasa nuTepaTtypa

3. KnewH, M. C. TexHonorusa obGoralieHuns yrnen [OneKTpoHHbIN pecypcl: y4eb. nocobwe ana CTyAeHTOB
cneunansHoctn 130405 «OGoralieHne nonesHbix nckonaembix» / M. C. KneiH, T. E. BaxoHuHa; 6Oy BI1O
«Kysbac. roc. TexH. yH-T um. T. ®. lopbayesar, Kad. oborawieHuns nones. nckonaemoix. — Kemeposo: Kyal'TY, 2011.
— 128 c. / http://library.kuzstu.ru/meto.php?n=90655&type=utchposob:common/

4. O6oralleHne nonesHbix uckonaembix. KommnekcHoe wcnonb3oBaHUE Cbipbs, MPOAYKTOB M OTXOAOB
obGorawieHus: YyebHoe nocobue / B.I. XaputoHoB, A.B. PemesoB, O.B. CopokuHa u gp.; FTOY BMNO «KyalTY». —
KemepoBo: Kysbaccsyauzaat, 2006. — 327 c.

O6oralleHne nonesHbix WKckonaemblx. KomnnekcHoe Mcnonb3oBaHWe Chipbs, MPOAYKTOB U OTXO4O0B
oboraweHus [TekcT] : yuebHoe nocobue Anst CTyaeHToB By30B, oOyyatoLmxcsi no cneumansHoctn 090200 "Moasem.
pa3paboTka mecTopoxaeHui nones. nckonaemoix" / A. B. Pemesos [n gp.]; FOY BINO "Kysbac. roc. TexH. yH-T". —
KemepoBo : KysbaccByanaaar, 2006. - 327 C. - HoctynHa ANeKTpoHHas Bepcus:
http://library.kuzstu.ru/meto.php?n=90181&type=utchposob:common

6.3 MeToauyeckasa nutepartypa

1. OobGoralleHne nomnesHbIX Mckonaembix [TeKCT]: mporpamma Kypca, MeToAuMYecKue ykasaHus K 3yYeHMio
pasgenoB AVCLMIMIUHBI, 3a4aHne Ha KOHTPOrbHYto paboTy un cTyaeHToB cneumansHoctn 130400.65 «MopHoe geno»
(kpome cneumanusaumm 130406.65 «ObGoralleHne nonesHblx UCKonaemMbix») 3a04Ho popmbl obyuvenus / T. JI.
EBmeHoBa; ®IrbOY BINO «Kysbac. roc. TexH. yH-T um. T. . TopbauyeBa», Kad. oborawieHve nones.
uckonaembix. — Kemepoo: WspgatenbctBo Kyal'TY, 2015. — 20 c. — [ocTynHa 9neKkTpoOHHas Bepcus:
http://library.kuzstu.ru/meto.php?n=8340

7 MepeyeHb pecypcoB MH(POPMALIMOHHO-TENEKOMMYHUKALMOHHOM ceTn «MHTepHeT»

1. OdwmumaneHbi canT Kysbacckoro rocygapCTBEHHOrO TEXHUYECKOro yHuBepcuTteTa umenn T. ©. Mopbavesa.
Pexum goctyna: www.kuzstu.ru.

2. OdwmumanbHbii canT punmana Kyl TY B r. Benoso. Pexum goctyna: http://belovokyzgty.ru

3. Cantbl Begywux c¢upm npousBoauTenen obopyaoBaHus Ond nepepaboTkn MONesHbIX WMCKONaembix:
http://www.lmzip/com;  http://www.new-technologies.spb.ru.;  http://www.sdormash.ru.;  http://www.dromash.ru.;
http://www.hartl.ru.; http://www.drobilki.com; http://www.andritz.com/ep.
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http://virtua.kuzstu.ru:8000/cgi-bin/gw_2013_2/chameleon?sessionid=2017032710310011838&skin=default&lng=ru&inst=consortium&host=localhost%2b1901%2bDEFAULT&patronhost=localhost%201901%20DEFAULT&search=SCAN&function=INITREQ&sourcescreen=NEXTPAGE&pos=1&rootsearch=3&elementcount=1&u1=2009&t1=%d0%98%d0%b7%d0%b4%d0%b0%d1%82%d0%b5%d0%bb%d1%8c%d1%81%d1%82%d0%b2%d0%be%20%d0%9a%d1%83%d0%b7%d0%93%d0%a2%d0%a3&beginsrch=1
http://library.kuzstu.ru/meto.php?n=91519&type=utchposob:common
http://library.kuzstu.ru/meto.php?n=90787&type=utchposob:common
http://library.kuzstu.ru/meto.php?n=90655&type=utchposob:common/
http://library.kuzstu.ru/meto.php?n=90181&type=utchposob:common
http://library.kuzstu.ru/meto.php?n=8340
http://www.andritz.com/ep

8 MeToaunyeckue ykaszaHus Ansi o6y4alLWUNXCA NO OCBOEHUIO AucuMniuHbI "O6oraweHne nonesHbIX
nckonaembix"

OcHoBHoW y4yebHom paboTon cTyaeHTa BNsieTCA caMocToATeNbHas paboTa B TeYeHMe BCero cpoka obyyeHums.
HaunHaTb M3yyeHne amcumnimMHbl HE06X0OMMO C O3HAKOMIIEHMS C LEeNsamMn 1 3agadamm QUCLMNINHBI U 3HAHWSMU 1
YMEHUsIMW, HaBblkamMy npuobpeTaemMbiMu B Mpouecce u3yveHus aucumnnuHel (mogyns). [Janee Heobxognmo
npopaboTaTe KOHCNEKTbl NeKuui u, B cryy4yae HeobXoAMMOCT, pacCMOTpeTb OTAeNlbHble BOMPOCHl MO
npeanoXeHHbIM UCTOYHMKaM NuTepaTtypbl. Bce HesicHble BONpOChI MO AUCUMINUHE 06y4aloLLMNCst MOXET paspeLunTb
Ha KOHCynbTaumsx, NMPOBOAMMBIX MO pacnucanuio. MapannensHo cnegyet NPUCTYNUTb K NOAroToBKe NabopaTopHbIX
paboT, ans 3Toro Heo6xoANMO U3YUnUTb TEOPETUHECKUIA MaTepuan B COOTBETCTBUM C METOANYECKUMU YKa3aHUSIMU K
nabopaTtopHbiM paboTtam. [lepea npomexyTouyHOM aTtTecTaument obydalLWMACca OOIDKEH  COMocTaBuTb
NpUoBpeTEHHbIE 3HAHNSA, YMEHUS, HaBbIKU U (UMW) ONbIT AEATENbHOCTM C 3asBIIEHHBIMU U, B Clly4ae HeobxoammocTy,
elle pa3 U3y4uTb nUTepaTypHble UCTOYHWKM U (Mnn) 0BpaTUTLCH K NpenodaBaTernto 3a KOHCYNbTaumsMu.

9 [epevyeHb MHGPOPMALIMOHHBLIX TEXHOMOMMMN, UCMOMb3YeMbIX NPU OCYLLECTBIIEHUN OOpa3oBaTeNibHOro
npouecca no AucuunnvHe "O6GoraujeHWe nonesHbIX MCKonaeMbix", BKMOYas nepeyYeHb MPOrpamMMHOro
obecneyeHus n MHOPMaLMOHHBLIX CNPABOYHbIX CUCTEM

[nst 3y4eHuss AMCUMMIUHBI MOXET MCNONb30BaThCS crieaytollee nporpammHoe obecrneyeHue:

1. Libre Office

2. Mozilla Firefox

3. Google Chrome

4. Opera

5. Yandex

6. Microsoft Windows

7. ESET NOD32 Smart Security Business Edition

10 OnwucaHwue MaTepuanbHO-TEXHUYECKOMN 6a3bl, HeoGxoaumon ansa ocyuiecTBneHus

obpasoBaTenbLHOro npouecca no gucuunnuHe "O6oraweHne NonesHbIX UCKonaemMbIx"

Onsi ocyuwectBneHnss o6pasoBaTenbHOrO npowuecca no gaHHou avcumnnuHe B dunuane Kysl'TY B r. benoso
umeeTcH cnepyolas MatepuanbHO-TeXHnYeckas 6asa:

- y4ebHasa aygutopms Ne 103 gna npoBedeHUs 3aHATUA NMEKUMOHHOrO Tuna, 3aHATMI CeMWHapCKOro Tuna,
rpynnoBbIX U MHOMBUAYaNbHbIX KOHCYNbTALWA, TEKYLLEro KOHTPONS U MPOMEXYTOYHOW aTTecTauuv, OCHaLLEeHHas:
MynbTUMeAnHbIM obopynoBaHueM: [NepeHocHon HoyTOyk Lenovo B590 15.6 agronma akpaH, 2,2 [Ty TaktoBas
yacTtota, 4 6 O3Y, 512 M6 BugeonamsTb, MPOEKTOP C MakcuMmarnbHbiM paspeweHnem 1024x768; yuyebHo-
WH(OPMaLMOHHBIMWN CTEHAAMM.

- Hay4JHo-TexHudyeckas 6Owmbnmoteka; komnbloTepHbin knacc Ne 207 pans  camoctodATensHow paboTbl
0o6y4alLWmnXCcs, OCHALLEHHbIA KOMMbIOTEPHOW TEXHUKOW C MNOAKMoYeHneMm k cetu «WHTepHeT» u goctynom B
SMNEKTPOHHYI0 MHpOPMaLIMOHHO-06pa3oBaTenbHyo cpeay dunuana.

11 WUHble cBegeHus n (MnNu) matepuansl

Mpw ocylecTBneHUn obpasoBaTenbLHOrO NpoLuecca NPUMEHSIIOTCS creayoLe obpasoBaTesibHble TEXHOMOMM:
- TPaaMUMOHHAA C UCMOMNb30BAHNEM COBPEMEHHBIX TEXHUHYECKUX CPEACTB;

- MoAynbHas;

- VHTepaKkTuBHag;

- MNpOeKTHoe 0ByyeHue.
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