MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
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PabGouass mporpamma coctaBieHa Ha ocHoBe @DPI'OC BO - chnenuanurer 1o
cnenuanbaocTr 21.05.04 'oproe neno (mpuka3 Munoboprayku Poccuu ot 12.08.2020 r. Ne 987)

Pabouass mporpamma paccMoTpeHa W ojo0OpeHa Ha 3acenanuu kadenpsl [eonmoruw,
MapKIIEHIEPCKOTo Jieia U 000TaleHHUS ITOJIE3HBIX HCKOTTAEMBIX
12.01.2022, nmpotoxon Ne 4
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3aB. kadeapon N.A. I'pumun

Pabouas nporpamma ogo6pena metonuueckor komuccued U {uT
14.02.2022 r. mporokomn Ne 3

IIpencenarens H.A. IlerTanes

Pabouas nmporpamma cocraBicHa:
nouenT kadpeapsl  MAnOI1N, kanz. TeXH. HayK

E.1O. Jleroas

Peniensent:
Benymmii crienuanuct OO0 «YpanmxuMcepBucCy» , KaH. TEXH. HAyK
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B.III. I"'ansgmoB



JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2023 - 2024
yueOHOM rofy Ha 3aceanuu Kadeapsl ['eonoruu, MapKieiiiepcKkoro aeia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.ﬁ)HmHH

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamnuu B 2024 - 2025
yueOHOM roy Ha 3aceqanuu Kadeapsl ['eonoruu, MapKIeiiiepcKkoro ieia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadempoii I/I.A.ﬁ)I/IH_II/IH

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3acenaHuu kageapsl 1 'eo0ruu, MapKIieiaepekoro aeia u 000orareH s

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.?pI/IIHI/IH

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3acenanuu Kadeapsl ['eooruu, MapKIIeHaepcKoro aena u 00oraieHus

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.?pI/IIHI/IH

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopena s peanuszanuu B 2027 - 2028
y4aeOHOM TOJly Ha 3acefaHuu kKadeapsl ['eonoruu, MapKIeiaepcKkoro 1emaa 1 00orameHus

[Iporokom ot 20 1. Ne

3aB. kadenpoii I/I.A.?pI/IH_II/IH

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopena st peanuszamnuu B 2028 - 2029
y4aeOHOM TOJly Ha 3acefaHuu kKadenpsl ['eonoruu, MapKIeiaepckoro iemaa 1 o0orameHus

[Iporokom ot 20 . Ne

3aB. kadenpoii I/I.A.?pI/IH_II/IH




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LemsMu ocBoeHUS IUCHUILIMHBI «DIIOTAIIMOHHBI METOA OOOTaIlCHUS» SBIISIIOTCS
pa3BUTHE y CTYACHTOB JIMYHOCTHBIX KAaudecTB, a Takxke (QopMupoBaHuEe NPOHEeCCHOHATBHBIX
KOMITeTeHIIHH B cooTBeTcTBHM ¢ TpeboBanusMu PI'OC BO mno cnermansHoctu 21.05.04 I'opHoe
JIeTIo.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Jucuumnuna @OrOTalMOHHBI MeToJ oOoramieHusi BXOAUT B 00s3aTENIbHYIO 4YacTb
y4eOHOro I1aHa 00pa30BaTeIbHON IPOTrPaMMBI.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YyMEHHMs,  BJaJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

Xumus

I'eonorus

duznyeckas XUMHS

Xumust (I0TOPEareHToB

3nanus (YMEHHs, BIAJICHUS), OTyYCHHbIE NMPH M3YyYCHUU TAHHOMW NUCIMILIMHBI OyIyT
HEOOXOIUMBI 17151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

[ToaroroBka Kk ciade u cjaua rocyapCTBEHHOTO SK3aMeHa

[Tpou3BoCTBEHHAS - TPENUIIIOMHAS TPAKTHKA

Broimonnenue, MmOAroTOBKAa K - MpOLEAype 3allUThl W 3al[UTa  BBITYCKHOM
KBaJIM(DUKALIMOHHOU pabOThI

TexHonmorus oborameHus MoJIe3HbIX HCKOMAEMbIX

[IpoekTupoBaHue 000raTUTEIBHBIX (PaOdpUK

3 Komnerenuun ody4aromierocs, popMupyemMbie B pe3yJabTaTe 0CBOCHUSI

AUCHUILUTUHBI (MOYJIs1) ¥ IIJIAHUPYEMBbIE Pe3yabTAThl 00yUeHu sl

B pesynbraTe ocBOeHHS TUCHUILUTUHBI (MOayIs) «DIOTAMOHHBIN METO 00OTalleHUs»
oOyyJaronuiics 10mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

OIIK-10 CnocoGeH MNPUMEHATh OCHOBHbIE MPHHLMIBI TEXHOJOTHH 3SKCIUTyaTallMOHHOM
pa3Benku, J00bIuM, MEepepaboTKU TBEPABIX MOJE3HBIX HCKONAEMbIX, CTPOMTEIbCTBA U
HKCILTYaTaIlMH OJ3€MHbBIX OObEKTOB

OIIK-10.1 BeiOupaer OCHOBHBIE TNPHUHIMIIBI pacyera MapaMeTpoB TEXHOJIOTUU
OTKPBITON U MOA3EMHON TOOBIUM MOJIE3HBIX UCKOMAEMbIX, CTPOUTEILCTBA U
HKCILTYaTAllMU NOI3EMHBIX 0OBEKTOB

OIIK-10.2 Hcnonp3yeT OCHOBHBIE TNPUHLUIBI pacyera IapaMeTpoB TEXHOJOTUU
nepepaboTKU TBEPIIX MOJIE3HBIX HCKOMAeMbIX




4. CTpyKTypa, 00b€EM U colepkaHNe TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABIISIET / 3a4E€THBIX €IWHUIl 252 akaja. 4acoB, B TOM
qyuce:
— KOHTaKkTHas padorta — 133,4 aka. 4acoB:
— aynutopHas — 126 akaj. 9acos;
— BHeayIuTopHas — 7,4 akaJl. 4acoB;
— caMocTosTeNbHas pabora — 82,9 aka. 4yacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

®dopma aTTecTalnu - KypCOBOU MPOEKT, IK3aMEH

AynuropHas s
o | KoHTaKTHas pabota E QE dopma TEKyIIEro
Paszen/ Tema g (B axaj. yacax) E > Bun 5 KOHTPOJIS Kon
N — : S © | caMOCTOATENEHOM | YCIEBAEMOCTHH | o\ o
O g £ padoThI MIPOMEKYTOUHOH
Tlex. mab. | mpaxr. zZ aTTeCTaluu
3aH. 3aH. | O &
1. ®u3NKO-XUMHUUECKHUE OCHOBBI
(droTanuu
3amuTa
Uzyuenwue 11a00paTOPHBIX
11 Teoperuueckue OCHOBHOI1 1 pabot Hanucanue
OCHOBEI mporecca 6 4 4 JIOTIOJTHUTENILHOU | KypcoBoro mpoekra| OIIK-10.1,
(oranuy, 3MEeMEHTApHBIN JIUTEPATYpPBI 110 Beimonnenue u OIIK-10.2
akT drroranuu THCIHIUINHE, pelieHue
KOHCIIEKTa JEKLUH | MPaKTUIECKUX
9 3a1aHuI
3amura
Uzydenue 1ab0paTOPHBIX
OCHOBHOI1 1 pabot Hanmcanue
1.2 BsaumoneiicTsie (a3 8 6 4 JIOTIOJTHUTENILHOU | KypcoBoro npoekra| OIIK-10.1,
JUTEepaTypsl MO Brinonnenue n OIlK-10.2
THCIHIUINHE, pelieHue
KOHCIIEKTa JEKLUH | MPaKTHIECKUX
3aJaHuNA
HWroro no pazneny 14 10 8
2. Munepanu3anusi My3bIPHKOB
BO3/yXa npH Quorauuu
3amura
W3zyuenne 71a00PaTOPHBIX
OCHOBHOW 1 pabot Hanmcanue
2.1 DneMeHTapHBIA aKT 8 6 12 JOIIOJIHUTENBHOM | KypcoBoro mpoekra| OITK-10.1,
nporecca Quoranuu JIUTEPATypPHI IO BrinonHenue n OIIK-10.2
JIUCIUIUINHE, peuieHue
KOHCIIEKTA JIEKLUH |  MpaKTHIECKUX
9 3aJaHni
3amura
W3zyuenne 71a00PaTOPHBIX
OCHOBHOW 1 pabot Hanucanue
2.2 Kunernueckune .
JOIIOJIHUTENBHOM | KypcoBoro mpoekra| OITK-10.1,
3aKOHOMEPHOCTH Tpolecca 8 6 12
(roTatmu JUTEepaTypsl MO BrinonHenue n OIIK-10.2
JUCLUIUINHE, pelexue
KOHCIIEKTA JIEKLHUH | MPaKTHIECKUX
3aIaHNN
Hroro no pazaeny 16 12 24
3. d0oTaMOHHbBIE PEareHThI




Samura

W3zyuenne 71ab0PaTOPHBIX
3.1 Hasnauenue, i . parop
OCHOBHOM 1 paboT Hamucanue
KJacCcUpHUKaIus u N
JIOTIONTHUTENILHOU | KypcoBoro npoekra| OIIK-10.1,
OCHOBHBIE (hopMsl 14 8 16
JUTEPaTyphl IO BeinosnHeHue u OIIK-10.2
3aKpeIIeHUS
JHCIUIUINHE, peuieHue
(ITOTAIIMOHHBIX PEareHTOB N
KOHCIICKTA JICKIU |  MPaKTHISCKUX
3aJaHu}
HUroro no pazaeny 14 8 16
4. ®noTauMoOHHBIE MAlIMHBI H
BCIIOMOTATEIbHOE
3amura
Wzyuenne J1a00PaTOPHBIX
4.1 Knaccudukanus OCHOBHOI#1 1 pabot Hanucanue
(noroManH u 12 8 109 JIOTIOJHUTENBHOH | KypcoBoro mpoekra | OIIK-10.1,
TpeboBaHus, ' JIUTEPATYPHI 110 Beinonnenue u OIIK-10.2
TpeIbIBISIEMbIC K HUM JUCIATUIAHE, pelieHue
KOHCIIEKTA JIeKLUH |  MpaKTHIECKUX
3aJaHu}
3amura
Wzyuenue J1a00PaTOPHBIX
OCHOBHO#1 1 pabot Hanmcanue
4.2 Bcenomorarensaoe N
JOTIONTHUTENILHOU | KypcoBoro npoekra| OIIK-10.1,
(hoTanmoHHOE 8 10 4
JTUTEPATYPHI 110 Beinonuenue u OIlK-10.2
obopymoBanue
JUCIUILIAHE, peleHue
KOHCIIEKTA JIeKLUH | MpaKTHIECKUX
3aJaHu}
Hroro no pazaeny 20 18 149
5. IIpaktuka ¢uroranun
3amuTa
Uzydenue 1ab0paTOPHBIX
OCHOBHOI1 1 pabot Hanmcanue
51 Texnomorus 4 6 10 JIOTIOJTHUTENILHOU | KypcoBoro mpoekra| OIIK-10.1,
(oTanMoHHOTO ImpoLecca JIUTEPATYpPBI 110 Beimonnenue u OIIK-10.2
THCIHIUINHE, pelieHue
KOHCTICKTA JICKIUi |  MPaKTHIECKUX
3a1aHuI
3amuTa
Uzydenue 1ab0paTOPHBIX
OCHOBHOI1 1 pabot Hanucanue
5.2 Opranmzanus pabGoOThI .
JIOTIOJTHUTENILHOU | KypcoBoro mpoekra| OIIK-10.1,
(hII0TAMOHHOTO 4 10
JIUTEPATYPHI 110 Beinonuenve u OIlK-10.2
OTZEIeHUS
JUCLUIUIMHE, pelueHue
KOHCIIEKTA JIEKLUH |  MpaKTHIECKUX
3aJaHu’
HWroro no pazneny 8 6 20
Hroro 3a cemectp 72 54 82,9 9K3aMeH, KII
KYpPCOBOH NMPOEKT
Hroro no aucnuminuze 72 54 82,9 My P ’

OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B npouecce nmpemnosaBaHus — JUCHMIUIMHBI — IPUMEHSIOTCS  PA3jIMYHbIE  BUAbBI
00pa3zoBaTebHBIX TEXHOJIOTHUM.

JIeKIIMOHHBIN MaTepuan 3aKperuisieTcsl B IpoLecce BBIIOJHEHUs J1a00paTOpHBIX padoT.
OcBoeHHE TEOPETHUYECKOrO0 MaTephalla M BBIIOJHEHHUE JIa0OPAaTOPHBIX pabOT TMO3BOJISIOT
CTYAECHTaM OCO3HaTh KOMIUICKCHBI XapakTep Kypca, €ro OpraHM4YecKyr CBs3b C JIPYTUMHU
JUCHUTUTMHAME; C(HOPMHUPOBATh 3HAHMUA O IMPOIECCaX OKYCKOBAaHHMS M METaJUTyprHYeCKUX
nporeccax, a TaKkKe B JajbHEHIIEM IPUMEHUTh IIOJIyYCHHbIE 3HAHHUA B IPAKTUYECKOH
JESTEIIbHOCTH.

Ilepenaua HEOOXOAMMBIX TEOPETUYECKMX 3HAaHUM UM (OPMHUPOBAHHE OCHOBHBIX
NPEeCTaBICHUN 110 KypCy MPOUCXOAMT C HCIIOIB30BAaHUEM MYJIBTUMEIUITHOTO 000pYyI0BAHUS.

1. TpapuuuonHsle 00pa30BaTeNbHbIE TEXHOJOIMM OPUEHTHPYIOTCS Ha OpraHHU3aluio
00pa30BaTeNbHOTO  IIpOLlecca, MPEANOJAralllyl0 MPSAMYH TpPaHCISALIUI 3HAHUM  OT
npernojiaBaTess K CTyIEHTY (IIPEeUMYLIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-MILTFOCTPATUBHBIX
METOJI0B 00yueHHUsI). YueOHast AESITEIbHOCTh CTYJ€HTa HOCUT B TaKUX YCJIOBHUAX, KaK MPaBUIIo,
PENpOIYKTUBHBIN XapakTep.

®opmbl y4eOHBIX 3aHATHH C CTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

WudopmanvoHHas JeKuMs — IOCJelOBaTelbHOE  H3JIOKEHHE MaTepuaja B
JUCLUIUIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOalIbHBIMU CpENCTBAMU
(MOHOJIOT MperoaaBaTesl).

Cemunap — Oecenia mpemnogaBares U CTyIEHTOB, 00CYKICHHE 3apaHee MOATOTOBICHHBIX
COOOLIEHHH 1O KaXJIOMy BONpPOCY IUIaHa 3aHATUS C E€AMHBIM Ui BCeX IepeuHeM
pEeKOMEeHIyeMOH 00s3aTeIbHOM U JOTIOTHUTEIBHOH JTUTEPATYPHI.

IIpakTHyeckoe 3aHATHE, MOCBSAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHMH M HaBBIKOB I10
IPEJI0KEHHOMY aIrOPUTMY.

2. TexHosoruu MpoOIEeMHOro oOyueHHs] — opraHu3aius o0pa3oBaTeNbHOrO Ipoliecca,
KOTOpasi MperoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/IaHUE YyUEOHBIX MPOOIEMHBIX
CUTYalUH JUIsl CTAMYJIMPOBAHUS AKTUBHOW MO3HABATEIbHON AEATEIbHOCTHU CTY/IEHTOB.

®opmbl y4eOHBIX 3aHATHUI C UCIOIB30BAHUEM TEXHOJIOT M MPOOIEMHOT0 00y4EHUs:

[IpoGnemHas nekuust — U3JI0KEHUWE MaTepuaa, IMpeanoiararoliee MOCTaHOBKY
npo-0JIeMHBIX U JMCKYCCHOHHBIX BOIIPOCOB, OCBEIIEHHE Pa3IMYHBIX HAYYHBIX I0/IXOJIOB,
aBTOPCKHE KOMMEHTAapUH, CBSI3aHHBIE C Pa3IMYHBIMU MOJEISIMU MHTEPHPETALUU H3y4aeMoro
MaTepuaia.

Jlexuust «BaBOeM» (OWMHapHas JIEKIMA) — U3JIOKEHHE wmaTepuaina B ¢opme
JIMaJIOTHYECKOro OOIIEeHUsT [JBYX IIpernojaBaTeneil (Hampumep, pPEKOHCTPYKLHS JAuanora
IpeJICTaBUTENIeN pa3IMYHbIX HAYYHBIX LIKOJI, «YYEHOTO» U «IIPAKTHUKa» U T.I1.).

[IpakTuyeckoe 3aHsATHE B (OpMe NpPAaKTUKyMa — OpraHu3anus ydeOHOH paboThl,
HalpaBJieHHAsT Ha peIIeHHue KOMIUIEKCHOW y4eOHO-TI0O3HABATEIBbHON 3a/mayu, TpeOyromen oT
CTyJEHTAa IPUMEHEHNUS KaK HAYYHO-TEOPETUUECKUX 3HAHUM, TaK U IPAKTUYECKUX HABBIKOB.

[IpakTuueckoe 3aHATHE HA OCHOBE Kelc-MeToja — 00y4eHHE B KOHTEKCTE MOJIEIUPYEMOit
CHUTYallUH, BOCIIPOU3BOALICH peasbHbIE YCIOBHUS HAYYHOU, TIPOU3BOJICTBEHHOM, 00IIECTBEHHOM
nestenbHOCTH. OOyvarolyecs: JOJKHBI MPOAHATM3UPOBATh CUTYallUIo, pa3o0paThcsi B CYTH
npo0JeM, IpeaAToKUTh BO3MOXKHBIE pEIlIeHHs U BBIOpaTh yuiee U3 Hux. Keiicol 0azupyroTcs Ha
peaibHOM (haKTHUECKOM MaTepHaie WK ke MPpUOIMKEHbI K pealbHONU CUTYallUH.

3. UrpoBble TEXHOJIOIMH — OpraHu3alys 00pa3oBaTeIbHOTO Mpollecca, OCHOBaHHAs Ha
PEKOHCTPYKIIMHU MOJIETICH MOBEICHUS B paMKaX MPeI0KEHHBIX CIIEHAPHBIX YCIOBUH.

®opmbl y4eOHBIX 3aHATHUI C UCTIOIB30BAHUEM UTPOBBIX TEXHOJIOTHH:

VYyeOHass urpa — ¢opma BOCCO3/aHUS NPEIMETHOIO M COLMAIBHOTO COJIEpKaHUS
Oyny1eit mpoeccuoHaNbHON eI TENbHOCTH CIEUANINCTa, MOACTUPOBAHUS TAKUX CUCTEM



OTHOILLIEHUN, KOTOPBIE XapaKTEPHbI 17151 3TOM JIEATETbHOCTH KaK II€JI0T0.

JlenoBasi urpa — MOJETUPOBAHKUE PA3IMYHBIX CHUTYAIlUH, CBSI3aHHBIX C BBIPAOOTKOW H
NPUHITHEM COBMECTHBIX PEIICHH, 00CYXIEHUEM BOMPOCOB B PEKHME «MO3TOBOTO MITYPMay,
PEKOHCTPYKIIMEH (HYHKIIMOHATLHOTO B3aUMOICHCTBHSI B KOJIJICKTUBE U T.I1.

PoneBass urpa — uMuTanMs WIM PEKOHCTPYKIUS MOJEJIEH pOJICBOrO MOBEACHUS B
MPEIOKEHHBIX CLIEHAPHBIX YCIOBUSIX.

4. TexHOJOru: MPOEKTHOro OOy4YEHHsS — OpraHu3aIs 00pa30BaTENBHOTO IMpolecca B
COOTBETCTBUHU C QJITOPUTMOM IIOATAIHOTO DPELICHHUS MPOOJEMHONM 3a/Jaydl WM BBITOJHEHUS
yuebHoro 3ananus. [IpoekT npenmnongaraet COBMECTHYIO y4eOHO-TT03HABATEIBHYIO IS TEILHOCTh
TPYNIbl CTYEHTOB, HAMPABJICHHYIO HA BBIPAOOTKY KOHIEMIIMH, YCTAHOBJICHHE LIeTei U 3a/1ad,
(GOPMYITUPOBKY OXHIAEMBIX PE3yJIbTAaTOB, ONPEICICHUE MPHUHIMIIOB W METOJIUK PEIICHHUS
MOCTaBJICHHBIX 3ajay, I[UIAHUPOBaHHWE XoAa pabOThl, MOUCK MTOCTYMHBIX M ONTUMAJIbHBIX
pecypcoB, MOSTANHYI0 PEANM3ALHUI0 TUIaHA paOOTHI, MPE3CHTALUIO PE3yJbTaTOB pPadOTHI, MX
OCMBICIIEHHE U peIKCHIO.

OCHOBHBIE THIIBI IPOEKTOB:

HccnenoBatenbckuii MNPOEKT — CTPyKTypa npuOmmwkeHa K ¢opmaTy HaydHOTO
UCCIIeIOBaHMsl (J10Ka3aTeIbCTBO AKTYaJIbHOCTH TEMbI, ONPEJCIICHHE HAay4HOM MpoOJeMsl,
npeaMera U O0bEeKTa HCCIeAOBaHUA, IeNiel W 3a/ad, METOJO0B, MCTOYHHKOB, BBIIIB)KEHUE
THIIOTE3bI, 0000IIeHNE PE3yIbTaTOB, BBIBO/IBI, 0003HAYEHNE HOBBIX MPOOIIEM).

TBopueckuili MpoekT, Kak MpaBUIIO, HE UMEET AETaTbHO MPOPAOOTAHHON CTPYKTYpHI;
yueOHO-1I03HABaTENbHASL JEATEIIbHOCTh CTYIEHTOB OCYILECTBISETCS B paMKax pPaMOYHOIO
3aJjaHusl, TOJUUHSSICH JIOTUKE U MHTEpEecaM y4YaCTHUKOB IIPOEKTA, )KaHPY KOHEYHOTO pe3ysbTaTa
(razera, GpuIBM, MPA3AHUK, U3AAHUE, SKCKYPCHUS U T.I1.).

NudopmannonHpli  MpoeKT — y4yeOHO-TIO3HABAaTENbHAs JCSATENBHOCTh C  SIPKO
BBIPXCHHOW 3BPUCTUICCKON HAMPABICHHOCTHIO (ITOUCK, OTOOP M CUCTeMAaTH3aIHs HHPOPMAITUU
0 KakoM-TO 00BEKTe, 03HAKOMJICHHE YYAaCTHUKOB MPOEKTa ¢ 3TOM MHpOpMalMeid, ee aHaIu3 U
0000111eHre /IS Tpe3eHTaluu 0oJiee UPOKOH ayIUTOPUN).

5. HTepakTUBHBIE TEXHOJOTUU — OpPTaHU3allisg 00pa30BaTENbHOIO IMpoliecca, KoTopas
npeJinoiaracT akTUBHOE U HEJTMHEIHOE B3aUMO/IEHCTBUE BCEX YUACTHHUKOB, JTOCTH)KEHNE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOTO [JJIs HUX 00pa3oBaTeNbHOTO pe3ynbrata. Hapsmy co
CIICIUATU3UPOBAHHBIMUA  TEXHOJOTHUSAMHM  TaKOro  pojJa  NPHUHIUI  HHTEPAKTUBHOCTH
MPOCIEKMUBAETCS B OONBIIMHCTBE  COBPEMEHHBIX  0Opa3oOBaTENbHBIX  TEXHOJOTHUH.
HHTEepaKTUBHOCTh MOAPA3yMEBAET CYOBEKT-CyOBEKTHBIE OTHOILIEHHUS B X0JIe 00pa30BaTEeIbHOTO
mpolecca 1, Kak cieicTsue, GopMHpOBaHHE caMOpa3BUBaloLIEiics HHPOPMAITMOHHO-PECYPCHOM
CpEeJbL.

@opmbl yueOHBIX 3aHATHI C MCMOJIB30BAHUEM CHEIHATU3UPOBAHHBIX WHTEPAKTHBHBIX
TEXHOJIOTHIA:

Jlexiust «0OpaTHOW CBSI3M» — JIKIHS-TIPOBOKAIMS (M3TI0KEHUE MaTepHalia C 3apaHee
3arIaHUPOBAHHBIMU omuOKamm), neknusi-6ecena, JEKIUSA-TUCKYCCHS,
JeK-TUSA-TIPECCKOH(PEPEHIIHS.

CeMuHap-IuCKycCHsl — KOJUIEKTMBHOE OOCYXJIE€HHE KaKoro-iu0o CHOpPHOro BOMpoOca,
npoOJieMbl, BBHISBICHHE MHEHHH B Tpymme (MEXIpYNIoBOW JHMAlor, JTUCKYCCHS —Kak
CITOp-IUasor).

6. HHpopManMOHHO-KOMMYHUKAIIMOHHBIE  OOpa3oBaTeNbHBIE  TEXHOJOTHUH  —
opranusaius 00pa3zoBaTebHOTO MpOolecca, OCHOBaHHAsI HA MPUMEHEHUH CIIEUAIN3UPOBAHHBIX
MPOTPaMMHBIX CPEJl U TEXHHUECKUX CPEJICTB pabOThI ¢ MH(OpMAaLIHEH.

®opMbl yIeOHBIX 3aHITHH C WCIOIB30BaHHEM HWH(OPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHI:

Jlexuus-Bu3yanusanuss — HW3JI0KEHUE COJIEpP)KaHUs COMPOBOXKIACTCS TMpe3eHTaluei
(eMoHCTpaIe yueOHBIX MaTepPHAaiOB, MIPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTIOCTPATUBHBIX, rpauuecKux, ayJuo- 1 BUIEOMaTEpUasoB).



6 YueOHO-MeTOAuYecKOe 00ecreueHHe CaMOCTOSITeIbHOI padoThI 00y4Yalomuxcst
[Ipencrasneno B mpuioxxkenuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeAeHH s IPOMEKYTOYHOM aTTeCTALMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCITUITIMHBI (MOYJIs1)

a) OcHoBHasl TUTEpaTYypa:

1. Ab6pamoB, A.A. ®noranroOHHBIE METOABl OOorameHus [DIeKTPOHHBIH pecypc] :
yueOHuK / A.A. AGpamoB. — DieKTpoH. gaH. — Mocksa : ['opnast kaura, 2017. — 600 c. —
ISBN 978-5-98672-413-3. — Pesxum poctyma: https://e.lanbook.com/book/111390

2. bouapos, B.A. ®noTtanmoHHOe 00OTAIIEHNUE MOJIE3HBIX HCKOIae-MbIX[ DJIEKTPOHHBIN
pecypc] : yuebnuk / B.A. bouapos, B.A. Urnarkuna, T.U. FOmmnra. — Mockga : ['opHast KHuTa,
2017. — 837 ¢ — ISBN 978-5-98672-414-0. @—  Pexum  jgocryma:
https://e.lanbook.com/book/111386

0) JlomostHuTEIbHAS JIUTEPATYpa:

1. AGpamoB, A.A. ®noTanuoHHbIE METOJbl OOOrameHus|[ DIEeKTPOHHbIN pecypc|
yueb-uuk / A.A. AbpamoB. — 4-e, u3n. — Mocksa : ['opHas kuura, 2016. — 595 ¢. — ISBN
978-5-98672-413-3. — Pexwum gocrymna: https://e.lanbook.com/book/74374

2. Copoxun, M.M. ®norandoHHbIE METOABI OOOTAIICHUS. XHWMHYECKHE OCHOBBI
duto-taruu [ DaeKTpOoHHBIH pecypce]: yueoHoe nocobue / M.M. Copokun. — Mocksa : MUCHUC,
2011. — 411 C. — ISBN 978-5-87623-237-3. —  Pexum  pocryna:
https://e.lanbook.com/book/2073

3. Umwxkesckuil, B. b. O6orarurensHbie mporeccbl. OCHOBBI (UIOTALIMOHHBIX MPOLIECCOB
[DnexTpoHHbIii pecype] : yueObHoe mocobdue / MI'TY. - Maruutoropck : MI'TY, 2017. - 1
anek-TpoH. onT. guck (CD-ROM). - ISBN 978-5-9967-1006-5— Pexum moctyma:
https://magtu.informsystema.ru/Marc.html?locale=ru

4. Umxesckuit B.b. Munepanuzanus ny3slpbKoB Bo3ayXa IpH ¢uioTanuu: Yd. nocodue.

Marnutoropck: MI'TY, 2000.

5. Ilepmogmueckue wusnanus: «OOoramenue pyn», «l'opHblil xypHam», « opHBIi
Kyp-Hai. V3BecTust BbICIINX yu4eOHBIX 3aBe/leHul”, pedpepaTuBHBIN xypHan “I'opHoe neno”.

B) MeTroauyeckue ykazaHus:

1. Ymxesckuii B.b. JlabopaTopHblil npakTukyM. «@I0TallMOHHBIA METOA 0OOTalleHus
st ctyneHToB  cnenuanbHoct  130405.65 nHeBHOW W 3aouyHON QopM  OOydeHHs». -
Mar-HHu-TOTOpCK: MITY, 2014 - Pexum JIOCTYyTIA:
https://newlms.magtu.ru/course/view.php?id=75767

r) [Iporpammuoe obecneuenue u UHTepuer-pecypcebi:

https://e.lanbook.com/book/111390 Ao6pamoB, A.A. @JIOTallMOHHBIE  METOIbI
oboraieHus [ DnekTpoHHbIi pecypce] : yueoHuk / A.A. A6pamoB. — DieKTpoH. gaH. — MoCKBa :
['opnast kaura, 2017. — 600 c. — ISBN 978-5-98672-413-3.

https://e.lanbook.com/book/111386 bouapos, B.A. ®noraimonHoe oboramiieHue
NIOJIE3HBIX MCKOMAaeMbIX [DNeK-TpoHHBIH pecypc] : yueOHuk / B.A. bouapos, B.A. Urnarkuna,
T.W. FOmmnHa. — Mocksa : ['opaas xkaura, 2017. — 837 c. — ISBN 978-5-98672-414-0.

https://e.lanbook.com/book/74374  AbGpamoB, A.A. ®noTanMOHHBIE  METOJBI

oboraimeHust [DICKTpOHHBIA pecypc] : yueonuk / A.A. A6pamoB. — 4-¢, uza. — Mocksa :
['opnas kaura, 2016. — 595 ¢. — ISBN 978-5-98672-413-3.
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https://e.lanbook.com/book/2073

Copokun, M.M.  ®norauuoHHbIE

METOIbI

oboraimmeHust. XUMUYECKHE OCHOBBI (Io-Taly [DIEeKTPOHHBINA pecypc] : yueOHoe mocooue /
M.M. Copokun. — Mocksa : MUCHUC, 2011. — 411 c. — ISBN 978-5-87623-237-3.

IIporpammHoe o0ecnieuenmne

HaumenoBanue .

o Ne norosopa CpoK JIeHCTBUS JTUIICH3UU
MS Office 2007 |, 135 o1 17.09.2007 GeccpouHo
Professional
7Zip CcBOOOIHO 0OECCPOUHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca

CchUIKa

OnekTpoHHass  0a3a  IEPUOAMYECKUX
n3nanuii East View Information Services,

https://dlib.eastview.com/

HanmmnonanpHas
MH()OPMAMOHHO-aHATUTHICCKAS
cucteMa — Poccuiickuii HHAEKC HAYIHOTO

URL: https://elibrary.ru/project risc.asp

TTouckoBass cucrema AxageMus Google
(Google Scholar)

URL: https://scholar.google.ru/

DJNEeKTpOHHBIE  Pecypchl  OMOIMOTEKH

MI'TY um. I'.'11. HocoBa

https://magtu.informsystema.ru/Marc.html?locale=ru

MexnayHnaponHass  pedepaTuBHas |

ITIOJIHOTCKCTOBAsA CIIpaBO4YHasi 0aza

http://scopus.com

9 MaTepHabLHO-TEXHHYECKOE o0ecneuyeHne TN CIHIINHBI (MOLYJIfA)

MaTepHaano-TeXHqucxoe obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:

JlexunoHHas
IpeJICTaBIeHNUs THPOpMaUU

aynuropuss MynbTUMenuiiHbIE

cpeacrBa XpaHCHHA,

nepegaun "

J'[a60paT0pI/I${ MEXaHHYECKUX HcclIeqoBaHui DIoTalliOHHBIE MalllMHBbI; na6opaTopHLIe

MEJIbHHUIIBI

IloMmemenne s XpaHCHUA U

HpO(bHHaKTquCKOFO O6CJ'Iy}I(I/IBaHI/I}I

yueOHOro

obopynoBanus Illkadger nns xpaHeHUs y4eOHO-METOIUYECKOW OKYMEHTAIlMH, Y4eOHOTO
000pynoBaHus 1 y4eOHO-HATJISITHBIX TTOCOOUH.
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6 YueOHO-MeTOIHYECKOe o0eclieyeHrne CaMOCTOSATEeIbHOI padoThl 00y4a0IMXCs

CamocrosTenbHas paboTa CTyI€HTOB IIOCTPOEHA TaKUM 00pa3oM, 4TO B MpoLecce padoThl
CTYAEHTBI 3aKPEIUIAIOT 3HaHUsI, IOJIY4YEHHBIE B IPOLIECCE TEOPETUUECKOI0 O0YyUCHHUS], TEM CaMbIM
bopmupyIOT PO ecCHOHATLHBIE YMEHUS U HABBIKH.

B nponecce wu3ydeHHMs OUCLMIUIMHBI OCYILECTBISAETCS TEKYUIMM W IEPUOANYECKUI
KOHTPOJIb 32 pe3yJbTaTaMU OCBOCHHUS ydeOHOro kypca. Tekymui KOHTPOJIb OCYIIECTBIISIETCS
HEMOCPEACTBEHHO B IIPOLIECCE YCBOEHMUS, 3aKpeIIeHNs, 0000LIEHN U CUCTEMAaTU3allui 3HAaHUH,
YMEHMM, BJIaJ€HUS] HaBbIKAMU U TO3BOJISIET ONEPATUBHO JAMATHOCTUPOBATH U KOPPEKTHPOBATD,
COBEpILEHCTBOBAaTh 3HAHUS, YMEHUS U BIIAJICHUE HABbIKAMHM CTYIEHTOB, O0OecredynBaeT
CTUMYJIMPOBAHUE U MOTHBALMIO UX ACSITEIBHOCTH HAa KaXKJIOM 3aHATUU. TeKylui KOHTPOJb
OCYIIECTBIIsIETCS B JopMe YCTHOTO orpoca (codeceoBaHus).

[Teproandeckuii KOHTPOJIb II€NIb KOTOPOTO OOOOIICHWE M CHUCTEMAaTH3alus 3HaHUH,
npoBepka 3(h(HEKTUBHOCTH YCBOCHMS CTYIEHTAMU ONPEAEICHHOTO, JIOTUYECKU 3aBEPILIEHHOIO
coJlep)KaHusl y4yeOHOro MaTepuaia OCYLIECTBIsieTcs B (opMe 3aluThl J1a00paTOPHBIX,
KOHTPOJIbHBIX PaloT.

[To muctuminze «@PIOTAIMOHHBIM MeTOJl O0OralieHHs » MPEeayCMOTpEHa ayAUTOpHAas U
BHEAyJAUTOPHAs CaMOCTOsITeNIbHAas paboTa 00yJaromuxcs.

IIpuMmepHBIii TepedeHb KOHTPOJIBHBIX BOIIPOCOB ISl CAMOIIPOBEPKH

Paznen 1. ®u3uko-XxuMuuecKue OCHOBBI (PIOTAIMH.

1. Knaccudukanus GproTaimOHHBIX IPOIECCOB.

2.  Hcropus BOZHUKHOBEHUS U Pa3BUTHsI METOJIA.

3. XapakTepucTuka TBEpJOoH (a3bl.

4.  XapakTepHCTUKa )XKUIKOH (a3bl.

Paznen 2. Munepanusanust my3bIpbKoB BO3/lyXa IpH (ioTanuu.

CMaunBaHuEe MUHEPAJIbHBIX IOBEPXHOCTEN.

JIBOMHOM 3JIEKTPUUYECKHI CIIOM.

TepMoaMHaMHUYECKUI aHAIN3 NTPOLIECCOB MUHEPAIU3ALNH.
Kunernueckunii aHanu3 npoueccoB MUHEpaInu3alyu.

OcHOBHBIE (haKTOPBI, BIUSIONINE Ha ITPOLECC MUHEPAIU3ALIUH.
Kuneruka noranuu, CKopocTb 1 CEIEKTUBHOCTh (IOTAUH.
KpynHocTs QuoTupyembIX yacTui.

AHanu3 cuil, AEUCTBYIOIINX MEXAY CONMKAIOIUMUCS MY3bIPbKOM U YaCTULIEH.
Pa3):[en 3. ®NOTAIMOHHBIE PEATrEHTHI.

Hasnauenue u kiaccudukanus GpaoTailuOHHBIX peareHTOB.
PearenTs! cobupaTeny, coctaB, CBOICTBA U MEXaHU3M JICHCTBUS.
PeareHTbl akTUBATOPHI U UX A€HCTBHE MPH (PIOTALUH.

PearenTs! aenpeccopsl, COCTaB U ACWCTBUE MPH (PIOTAINH.
PeareHTbI peryiasTopsl Cpelibl U UX JIeHCTBUE NpHU (IOTALUH.
PearenTs! meHooOpa3oBaTeny, COCTaB U JeCTBHUE.

Pasglen 4. droTanmoHHBIC MAITUHBI M BCTIOMOTATEIbHOE 000PY/I0BaHHE.
1. Mexanuueckue (pIoTOMAIINHEI.

2. ITaeBmMomMexaHmvecknehI0TOMAIINHEI.

3. IIneBmaruueckue (hI0TO MAIINHBL.

4.  BcnomoratenpHOE (PIOTAIIMOHHOE 000PYAOBaHHE.

Paznen 5. [Ipaktuka iaotanuu.

[TpaxTka ¢doTanuy anoisipHbIX HECYIb(GUIHBIX MUHEPAIOB.
[TpakTuka (aoTanmuyu MeIHBIX U MEIHO-IIMHKOBBIX PY/I.

[TpakTuka ¢oTanuy CBUHIIOBO-IIUHKOBBIX U CBUHIIOBO-MEIHBIX PY/I.
[TpakTuka (haoTanuu NOIMMETAIUTMYECKUX PYI.

[IpakTuka dhaoranuu HeCyTb(OUIHBIX MHHEPAJIOB.

NN E

ook wndE
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[IpumepHBIil mepedeHb BOMPOCOB ISl TEKYIIEH aTTeCTalluU:

1. Uro xapakTepu3yeT BeJIHMUMHA KPAaeBOroO yrila CMauyuBaHUs?

2. Kak BaustoT peareHTsl coOupaTenu U Jenpeccopbl Ha CMauMBaHWE MUHEPAIbHBIX
MOBEPXHOCTEN?

3. Urto Takoe ruapaTHhIi CiIon?

4. Kakoli kpaeBoil yron cMaunMBaHus SBJISETCS] PABHOBECHBIM?

5. Yro Takoe rucTepe3nc cMauuBaHus?

6. 3HavyeHUe SABJICHHUI MOBBIIICHNUS M CHIKCHHS CMAaYMBAEMOCTH TTOBEPXHOCTEH st
nporuecca QJoTaluH.

7. YeMy paBHa BeTMYMHA KPACBOTO YIJIa CMAUMBAaHUS B CIIydae MOJTHOTO CMAaYMBAHUS
Y TIOJTHOTO HeCMavyKuBaHUsI?

8. Jns  ¢notauMum KakMX MUHEPAIOB MOTYT HCIIONB30BaThCs  OYTHIIOBBIN
KCaHTOTEHAT U oJieaT HaTpus?

9. Kakoii peareHT siBisiercsi Ooiiee CENEKTUBHBIM: OJIeaT HATPHs WU OYTHUIIOBBIHA
KCaHTOI€HaT?

10. Kak wu3MeHseTcsi BBIXOA KOHIEHTpATa IPH YBEJIWYCHUU KOHIICHTPALIUH
KCaHTOTeHaTa 1 Mmo4yemy?

11. Uro Takoe OecrieHHast iroramnus?

12. KaxoBa ob6nacts mpuMeHeHus OecrieHHOH dioTamuu?

13. B uem 3akirodaeTcst NpUYMHA MOBBIIICHUS TPOYHOCTH BO3IYIIHBIX TY3bIPHKOB B
MPUCYTCTBUH EHOOOpa3oBareneii?

14. Kakune nenooGpa3zoBaTeny sBISIOTCS HaNOOJIee CHIIbHBIMU?

15. Kaknmu cBoricTBaMH TOJDKHBI 00J1a71aTh (DJIOTAIIMOHHBIE TICHBI?

16. [Toyemy mpu MOBBIICHWH KOHIIEHTPAIMK MEeHOOOpa3oBaTesss MeHOooOpa3oBaHUe
ycunuBaercs’?

17. [Touemy My3BIpEKH BO3/TyXa BBIIEISIFOTCS HA TIOBEPXHOCTH MHUHEPAJIHHBIX YaCTHII,
a He B o0beMe KuaKon ¢azpl?

18. Kak wu3MmeHsieTcs BBIXOJ KOHIIEHTpaTa TMpH W3MEHEHWH KOHIICHTPAIlUU
coOupareneit?

19. Kak Bauser creneHp ruApodoOHOCTH TOBEPXHOCTH Ha  BEPOSTHOCTH
BO3HUKHOBEHUS My3bIPHKOB ra3a?

20. Uto Takoe BakyyMHasi ¢iioTamus?

21. Yro Takoe cKkopocTh (aoTanun’?

22. Kakue axTopsl BIUSAIOT Ha CKOPOCTh (hII0TalluU U Kak?

23. KakoBbI mpUYMHBI CHUKEHUSI CKOPOCTH (uioTaluu (proTupyemMoro MuHepasia?

24. KakoBbl mpuuMHBI  yBENWYEHUsS CKOPOCTH  (IOTAllUU  JEMPECCUPYEMOTO
MuHepasna?

25. Kak wu3MeHsieTcsi CeNeKTUBHOCTh pa3feiieHUs MHUHEPaJIOB TPH yBEITHYCHUH
cKopocTu ¢uioTanuu?

26. Ha3nauenme u MexaHHU3M JICHCTBHS TPUMEHSIEMBIX PEareHTOB.

27. KakoBo 3HaueHHE UCTIONIb3YEMBIX PEareHTOB U MEXaHU3M UX JAeUCTBU?

28. KakoBel xapakTepHble OCOOCHHOCTH pyI, IepepadaThiBa€MbIX MO MPSIMOI
CEJIEKTUBHOMU cxeme?

29. Kakwue pynbl Ha3bIBAIOTCS CIUTOIITHBIMU CYIb()HUTHBIMH?

30. [TpuunHsl, 3aTpyAHstoNnIe HIOTAIMIO MEAHO-IIMHKOBBIX pya?

31. KakoBeI Ipyrre BO3MOKHBIE peareHTHBIE PEXHUMBI (IOTAMHA MEIHO-IIMHKOBBIX
pyn?

32. Kakwue pynbl Ha3bIBarOTCS BKPATUIEHHBIMU CYITbGOUIHBIME?

33. KakoBo Ha3HaueHUE U MEXaHU3M JICHCTBUS IPUMEHIEMbIX PeareHToB?

34. Kaxkue dhaxTopbl BIusAIOT Ha (DJIOTAIIMOHHBIE CBOMCTBA yriei?

35. KakoBbl 0cobeHHOCTH Tporiecca GIIoTaruu yriei?

36. [Touemy 4acCTHIIBI YTJII UMEIOT BBICOKYIO (hJIOTAIIMOHHYIO CIIOCOOHOCTH?



37. KakoBo Ha3Ha4YeHME U MEXAHU3M JIEHCTBUS UCIOIb3YEMbIX PEAreHTOB?

38. Kak HeoO0X0auMo HW3MEHHWTHh pPEAareHTHBIA PEXHM IS TOBBIIICHUS KavyecTBa
KOHIIEHTpaTa?

39. Kak perymupoBath paboTy (IoTOMAmIMHBI JJI1  TIOBBIIICHUS KadyecTBa
KOHIIEHTpaTa?

40. Kak Biusier BpeMst (1oTanuy B OTACTBHBIX ONEpalUsAX Ha MOKa3aTesn (IIOTaluH.

41. Korna 6bL1a npensiokeHa neHHast cenapamusi?

42. Yto Takoe neHHas cernapanus?

43. KakoBbI raBHBIE 0COOCHHOCTH TICHHOUW Cemaparuu?

44, Kak perynupyercst paboTa MalIlHbI [T ICHHOH cenapanuu?

45. KakoBbl mpeumyiecTBa W HEIOCTATKH MAalIMH JJIs TICHHOW cerapaiuu IIo
CPaBHEHHIO C APYTUMH TUIIAMH (HIIOTOMAIINH?

46. KakoBbI r1aBHBIE OCOOCHHOCTH MAIIIH JJIs1 KOJIOHHOM (prioTaruun?

47, KakxoBa 006nacTs mpuMeHEeHNs KOJOHHBIX (hJIOTOMAITHH?

48. KakoBbI TyTH COBEPIICHCTBOBAHMS MAIIIMH JJIs1 KOJIOHHOU (roTanuun?

49, Kak perynupyercsa paboTa KoIOHHBIX (prioToMaruna?

HpI/IMepHHﬁ MNEPCUCHb TCM U Sa,Z[aHI/Iﬁ JJIsL TOATOTOBKH K SK3aMCHY:

1. [Tonsitie o ¢moranuu, ee OCOOCHHOCTH W POJb B Ipoleccax OOOoralieHus
HOJIE3HBIX HCKOMAEMBIX.

2. Kpeson, kcunenon, nupuaud, OIICM u OIICB. CocrtaB, cBoiicTBa U 00JacTh
HIPUMEHEHHUS.

3. [IpakTuka doTanuu GuroOpUTa U PACTBOPUMBIX COJICH.

4. MaxkcumanbHbli pazmep (GIOTHPYEMBIX YACTHIL.

S. JutnodocdaTsl, AMKCAHTOTEHUIBI W MepKanTaHbl. CBOWCTBA W TEXHOJOTHS
NPUMEHEHHS.

6. ®noromammeel PM M ¢ KUISIIEM CIIOEM. YCTPOMCTBO, pEryJHpOBKa,
IpEeuMyIIecTBa U HEJJOCTATKH.

7. Knaccudukanus GproTaiimoHHBIX TPOIIECCOB.

8. PearenTsl — aenpeccopsl, MEXaHU3M UX JIeHCTBUS IpU (IIOTALNN.

9. Bnusinue nutamoB Ha nporecc ¢uotanuu. CriocoObl CHUXKEHUS BIMSHUS 11IJIAMOB
Ha MoKa3aTenu QJIoTaIuH.

10. XapakTepucTuka KuaKkon (as3sl (I0TAUOHHOM MMyJIBIIHI.

11. PeareHTbl 3aMEHUTENN OJIEMHOBOW KUCIIOTHI.

12. [THeBMOMexaHnYeckre (IOTOMAIIMHBI. Y CTPOMCTBO, 00JaCTh NPUMEHEHUS,
IpenuMyIIecTBa U HEJOCTATKH.

13. [ToBepxHocTHas sHeprus. Koresus u aare3ust B mporeccax CMaulBaHUS.

14. [Mnanun v nuannias. CBOMCTBA, MEXaHU3M JIEHCTBUS U 00JIaCTh TPUMEHEHHUS.

15. [Ipomeccrl arperamuu 4actuil BO (hIoTarmoHHOW mysbne. BiusHue arperanuu
4acTHIl Ha (IIOTALIHUIO.

16. ["a3oBast (aza ¢proranuoHHoM mynbiibl. KuHETHKA BbIIEIEHNS T'a30BbIX MTYy3bIPHKOB
U3 )KUJIKOH (ha3bl.

17. CrpoeHnue u 1eiiCTBUE BCIIEHUBATEIIEH.

18. ®noromamabl  «MexaHOOp». YCTpOWCTBO, pEryaupoBKa, MHpEeUMyIIecTBa M
Henoctatku. O0acTh MPUMEHEHHS.

19. XapakTep HEHACBIIEHHBIX CBs3€il Ha MOBEPXHOCTU MUHEpaioB. ['uapopoOHOCTH
U TUIPO(UIBHOCTH TOBEPXHOCTEH.

20. OneuHoBass kucinora M ojear Hatpusa. CBOHCTBa, TEXHOJOTHA M 0O0JIACTb
PUMEHECHUSI.

21. [TpakTuka ¢oTanuu MeTHO-MOJIHOCHOBBIX PY/I.

22. CwmauuBanue nopepxHocreid. KpaeBoi yros cMaunBaHusl, THAPATHBIE CIIOU.

23. CocuoBoe maciao, UM — 68, T — 66 u T — 80. CocraB, cBoiictBa U 00JacThb

IMPUMCHCHUA.



24. [TpakTuka oTanuu MeTHBIX CyIb(GUAHBIX PY/I.

25. TepMoguHaMUYECKHIT aHalW3 BEPOSTHOCTH BO3HUKHOBEHUS Ha MHHEPAIbHOMN
MOBEPXHOCTH MTY3bIPHKOB Ia30B, BBIICISIOMINXCSA U3 PACTBOPA.

26. CepHuUCTBIN HaTpHil. MexaHn3M JIEUCTBUS U 00J1aCTh TPUMEHEHUSI.

27. [TpakTuka ¢GaoTay CBUHIIOBO-MEIHBIX CYIb(UIHBIX PY/I.

28. JByxdaznbie nensl. OOpa3oBaHKe, YCTOWUYUBOCT U pa3pyIlIeHUE TICH.

29. CynbhuT HaTpHs, HUHKOBBIM Kynopoc 1 Ouxpomar Kanus. MexaHu3m IeicTBUs U
00JacTb NPUMEHEHHUSI.

30. @doTarus KeJIe3HbIX PY/I.

31. JIBOIHO# 2JIEKTPUUYECKHIA CITOM.

32. Oprannyeckne nenpeccopsl. CocraB, MeXaHHW3M JEHCTBHS H  00JIacTh
MPUMEHEHHUS.

33. Br160p, pacuer 1 KOMIOHOBKA (PIIOTOMAIITHH.

34. Knaccudukanus u HazHaueHUe GI0TAIIMOHHBIX PEareHTOB.

35. Kcanrorenatsl. CBONCTBA, MEXaHU3M JEHCTBUS U 00JaCTh IPUMEHEHUS.

36. doranus TOHKUX YaCTHLI.

37. BepositHOCTB toTanum.

38. Pearentoi-perymnstopsl  cpenbl. CocTaB, MexaHU3M JeHCTBUS U 00JacThb
NPUMEHEHUSI.

39. [TpakTuka ¢aoTauu MeTHO-CBUHIIOBO-IIMHKOBO-TTUPUTHBIX PY/I.

40. [TpodHOCTH 3aKpeTICHUs ITy3bIPhKa HA MUHEPAJIHHOH MMOBEPXHOCTU. YTOI ()OPMBEI.

41. Amnonspueie cobuparenu. CocTaB, CBOICTBa, MEXaHU3M JAEUCTBUA M 00JacTb
NPUMEHEHUSI.

42. [TpakTuka ¢ha0Taluu CBUHIIOBO-IIUHKOBBIX CYIb(QUAHBIX PYII.

43. Tpexdazuble nensl. BropuuHoe oboraiieHue B IEHHOM CJIOE.

44, OcHoBHBIE (HOPMBI 3aKperieHHs! (PIOTAIIMOHHBIX PEareHTOB.

45. [TpaxTka ¢oTanuy anoisipHbIX HECYIb(UAHBIX MUHEPAIOB.

46. AHanu3z cuil, 1eHCTBYIOIINX MEXKIY CONMMKAIOIIUMUCS My3bIPHKOM U YaCTHLIEH.

47. Kunkoe crexino. CoctaB, MEXaHU3M JIEUCTBHS U 00JIaCTh PUMEHECHHUS.

48. [TpakTrka (hoTanyy CBUHIIOBBIX U IUHKOBBIX OKMCIEHHBIX M CMEIIAHHBIX PY/.

49. KuneTnka 3aKperuieHus: 4aCTUIBI Ha ITy3bIPhKE BO3IyXa.

50. Kartnonnsie cobuparenu. CBoiicTBa, MEXaHU3M JeHCTBUS M 007aCTh IPUMEHEHUS.

51, BcnomorarenbsHoe (prioTarimoHHOE 000pYIOBAHHE.

52. CKOpPOCTb U CENEKTUBHOCTH Ipolecca (hIoTaluH.

53. Crpoenue u knaccuuKaius peareHToB-coonuparesne.

54. [TpakTuka (oTanuy MeIHBIX OKUCIEHHBIX U CMELIEHHBIX PYI.

55. ['ncrepesuc cMauuBaHus U €ro poJib Npu (roTanuu.

56. ®norauust KpYMHbIX YaCTHIL.

57. [TueBmaTnueckue  (roOTAarMOHHBIE MAIIWHBL. Y CTPOMCTBO, PEryJHPOBKA,

npeumMmyniecTBa 1 HCJOCTATKH.

[lenpto mabopaTopHbIX pabOT 1O [aHHOW MAWCHUIUIMHE SBISETCS TMPAKTUYECKOE
O3HAaKOMIJICHHUE CTYACHTOB C pa3JIMYHbIMU (bHOTaHI/IOHHI)IMI/I p€arcHraMu U CXE€MaMu (1)J'IOT3L[I/II/I
MOJIE3HBIX MCKOMAEMbIX, & TAK)KE MOJyueHHE HABBIKOB IO BBIMOJHEHUIO PA3IMYHBIX OMBITOB. B
YaCTHOCTH, CTYAEHT [JOJDKEeH YMETh MpaBWIbHO OOOCHOBAaTh pEareHTHBIH pEeXUM U
MPEJCTaBICHHYI0 cXeMmy (GJIoTaluu s 3aJaHHOTO THIA pPYAbl, PAacCUUTATh OCHOBHBIE
ImoxKasaTeian O6OFaI]_[eHI/I$[ n MNpeacCTaBUTh HHJIHBHJIyaJ'IBHBIﬁ otuer. Bce IIOJITYUCHHBIC
DKCIIEPUMEHTAbHbIC JAaHHBIE HEOOXOAMMO IPOAHATU3UPOBATh, MPOBEPHUTH BHITIOTHEHA IU
OCHOBHas 11e1b PabOThI, chopMyIUpPOBaTh BHIBOIBI. ECiau moy4eHbl HU3KUE TEXHOJIOTHYECKUE
IIoxKasaTecin O60I‘3.H.[€HI/I$I, YKa3aTb BO3BMOKHBIC IPUYHUHBI U ITYTHU MMOBBIIICHUA IIOKa3aTeJicH.

[Ipu BBIMOTHEHWUU paboOT CTPOro CcoOMIONATh TpaBUiIa TEXHUKH OC30MacHOCTH U
HWHCTPYKIIUH TI0 paboTe ¢ anmapaTypoil.



[Tepeuens 1abopaToOpHBIX paboT:

W3yueHue BIUsSHAS pa3IMUHbIX PEAareHTOB HA CMaYMBAEMOCTb ITOBEPXHOCTH MUHEPAJIOB.

N3yuenue CBOICTB (hI0TaIMOHHOTO JIEUCTBUSA OCHOBHBIX
peareHTOoB—coOupareneil. Fi3yueHne CBOICTB peareHToB - IeHooOpazoBarTesei.

N3yuenne cobuparenbHO CIIOCOOHOCTH peareHTOB — coOupareseil MeTOJJOM BaKyyMHOM
daoranum.

W3ydeHnne kuHEeTUKH (proTanuu.

OO6oraiienue MeTHO-IIMHKOBOW PY/AbI IO CXEME MPSMOM CEeIeKTUBHOM (prioTanuu.

®nortauus yris.

Nzyuenue paboThl HEMPEPHIBHOM (IIOTAIMIOHHON YCTAHOBKH.

@doranys Ha MalIMHE JUIsl [ICHHOW Cellapaluu.

®dnoranuys Ha KOJIOHHOM MallluHe.

[lens BBIMOIHEHMS KYpPCOBOTO IPOEKTa 1O AMCHMILIIMHE «DIOTalMOHHBIA METOA
oOorameHus» COCTOUT B TOM, 4YTOOBI 3aKpeNUTh M YIIYOWTHb MPAKTHYECKHE HABBIKUIIO
00O0ralleHHIO MOJIE3HBIX HCKONAeMbIX (DJI0TAllMOHHBIM METOIOM, ITOJIyUYE€HHbIE Ha JIEKIUAX U TIpU
BBIIIOJIHEHUH J1a0OpaTOpHBIX paboT. B dYacTHOCTH, CTYOEHT MJODKEH YMETh MpPaBUIBHO
000CHOBATh TEXHOJIOIMYECKYIO CXeMy (IOTALlMU U peareHTHbII pexuM, BbIOpaTh U pacCUMTATh
OCHOBHOE U BCTIOMOTaTeIbHOE 000PY0BaHUE U PAIIMOHATIBHO PA3MECTUTH €r0 BO (PIIOTAIIOHHOM
Lexe.

B 1nponecce BBIMONHEHHSI 3TOrO MPOEKTa CTYAEHT JOJDKEH HCIIOJIb30BAaTh 3HAHUS,
HOJIy4EeHHBIE paHee MPHU U3YYEHUN CMEXHBIX JUCLHUIUIMH, a TAKXKe OMBIT pPabOThl U HAOIIOJCHUS
OpU  MPOXOXKJIEHUU  IPOU3ZBOJACTBEHHOW  MPAKTUKU MO  IOJYYEHHUIO  IEPBUYHBIX
npodeCcCHOHATIBHBIX YMEHMH M HAaBBIKOB, a TAKKe JIUTEpPaTypy IO BOIPOCAM MPOEKTUPOBAHUS
oboraTuTenbHBIX (HaOpHK.

3amaHueM Ha KypCOBOM MPOEKT MpeaycMaTpuBaeTcs pa3padoTaTh NPOEKT (IIOTALlMOHHOTO
OTJIEJIeHUs JUIsl TIepepabOTKU PyJ YEPHBIX, [IBETHBIX METAJUIOB U HEMETAJJIMYECKOrO Chipbs. B
COOTBETCTBUM C 3a/laHUeM HEeoO0X0JUMO OOOCHOBATh TEXHOJOTHIO (IIOTAllMU, PacCUUTATh
KayeCTBEHHO-KOJIMYECTBEHHYIO M BOJIHO-IIIJIAMOBYIO CXEMBI, BBIOPATh U pacCUUTaTh OCHOBHOE U
BCIIOMOTaTeIbHOE 000pY0BaHHE.

[TpumepHoOe 3a1aHue Ha KypCOBOM MPOEKT:

Pa3paboTtaTh npoekT (GoTalMoHHOrO 11exa /Ui odoraiieHus pyasl. Beiopats 1 000cHOBaTH
cxeMmy oOoramieHus pyabl. CaenaTe pacyeT KaueCTBEHHO-KOJIMYECTBEHHON M BOAHO-IIJIAMOBOM
CXeM, a TaKK€ OCHOBHOI'O M BCIOMOTraTeIbHOIo 000pyaoBaHHs ((IOTOMAIINH, MHUTaTeseH
peareHToB W KOHTAaKTHBIX 4aHOB). BbriOpaTh U 000CHOBaTh peareHTHBIA pexxuM A (iaoranuu
pyabl. Crenate NPOEKT KOMIIOHOBOYHOTO pelieHHs (IOTAlMOHHBIX MAIWH, IUIaH M pa3pes
¢dnotanuonHoro 1exa. VicxoqHble JaHHBIE: MAaccoBasl J10Ji LIEHHOTO KOMIIOHEHTa B pyae, %, B
KOHLETpaTe, %, B XBOCTaX, %; KPYMHOCTb WM3MEIBUYEHHOW PYAbl U IPOU3BOJUTEIBHOCTH Ha
IIPOEKTUPYEMOM TMPEANPUATUH 3aa€T MPernoJaBaTeb.

KypcoBoil MNpOEKT BBINOJHAETCA CTYACHTaMHU IO PYKOBOJACTBOM IpeNojaBaTels,
Ha3HaYeHHOro Kadeapoil, mepes KOTOPHIM Ka)Ibli CTYJEHT OTUMUTHIBAETCS O BBIOJIHEHUU
IPOEKTa B COOTBETCTBUU C YTBEPKJICHHBIM I'pa)MKOM U PACHHCAHUEM KOHCYJIbTALUH.

KypcoBoii IpoeKT TOKEH COCTOSITh M3 paCUeTHO-TIOSCHUTEIBHOM 3anmicKi 00beM 35 — 40
CTpaHMI] PYKOIIMCHOTO TeKCTa U rpaMuecKoil yacTu, Ha KOTOPOM BBIYEPUMBACTCS IIJIaH U pazpe3
(GJIOTAIIMOHHOTO OTACJCHHS, YEepPTEX BBHITIONHICTCS Ha Jucte ¢dopmarta A-1.BeimonHeHHBIN
IIPOEKT 3aIlMIIAETCS CTYACHTOM IEpe]l KOMUCCUEHN IpernoaaBareneil u3 2-3 4enoBeK, B COCTaB
KOTOPOM BXOJIUT PYKOBOJAUTENb MNpoekTa. JlaTa 3aluThl Ha3HayaeTcs WHAUBUAYAJIBHO JUIS
Ka)KIO0ro CTyJI€HTa IPHU BbIJIa4e 3a/1aHusl.

[Tpu BBIMOTHEHUH KYPCOBOTO MIPOEKTA MEPE]] CTYAEHTOM CTOAT credyloujue 3a0a4u.

1. Otpa3uTh pa3BUTHE NAaHHOM OTpaciu HPOMBIIUIEHHOCTH Ha COBPEMEHHOM OJTarle,
3HA4YEHUE U MEePCIEKTUBBI Pa3BUTHS 00OTaILEHUS.

2. B xpatkoii XapakTepuUCTUKE 00OTaleHNUs Py/bl IPUBECTU IPAHYIOMETPUUECKUN COCTaB
pyIpl, TOCTYHNAKOWEHd B OTIACICHHE W3MENIbUCHHUS, M XapaKTEPUCTHKY BEIIECTBEHHOTO U



XUMHUYECKOT0 cocTaBa pyibl. Heo6Xx01umMo Takke MpeacTaBUTh TaOJIUIbI (MIH KPUBBIE) CUTOBOTO
COCTaBa, a TaKXKe JIaHHbIE MHHEPAJIOIMYECKOro COCTaBa M XMMHUYECKOIO aHaiHu3a; OCHOBHBIE
¢u3nveckre CBOMCTBA Py/Ibl 1 MUHEPAJIOB.

3. BriOpath u 00OCHOBAaTH CXEMbl H3MENbUEHHUS, KIAcCCU(PUKALIUU U OOOTaIICHHUS.
Pazpaborars (BEIOpaTh) MPaKTHUECKUE CXEMBI, IPUMEHSIEMBIC JIJIsl 000TaIEHUs 3aIaHHOTO THIIA
pyIbl Ha aHAJIOTMYHBIX OObekTaX. JlaTh KpaTkoe OmMcaHHe U MPUBECTH PHUCYHOK MPUHSATON
CXEMBI; yKa3aThb TEXHOJIOTUYECKHE ToKazarenu oboramenus. HeoOxomumo 0060CHOBATH
1eJIeCO00Pa3HOCTh MPUMEHEHUs BBIOPAaHHOW CXeMbl OOOTalIeHUs IyTeM €€ CpPaBHEHHs C
HECKOJIBKUMH JIPYTHMH TEXHOJOTHUYECKUMH CXeMaMH C YKa3aHHEeM HX HEJIOCTaTKOB U
MPEUMYIIECTB. YUUTHIBAs CIOKHOCTh CpPaBHEHHS BCEX BapHAHTOB, MOXHO OTPAHUYUTHCS
CpaBHEHHEM JBYX-TpeX BapuaHTOB cxeM. OILIEHUTh BEIUYMHY BKPAIUIGHHOCTH IIOJIE3HBIX
MUHEPAJIOB M XapakTep HMX IPOpacTaHus M HMX BIUSHUE Ha BBIOOp cXeMmbl OOoraiieHus, B
YaCTHOCTH, Ha BBIOOp yHcna cTanuii oboramieHusi. PaccMoTpeTh crocoOHOCTH MHHEPAJIOB K
NEepPEeU3MeNIbYeHUIO0 M OIIIAMOBAaHHIO, YTOOBI OOOCHOBATh YHUCIO CTaiuil OOOTalleHus W THUI
BBIOMpaeMoro o0opy10BaHus. BrIOpaTh KaueCTBEHHYIO CXeMY 00OTaIleHHS.

Ha ocHoBanuu BbIOpaHHON CXeMbI OOOTalleHUsI M TMPHUHITOW K pacdyeTy O0OOCHOBAThH
1e51eco00pa3HOCTh MPUMEHEHUS (PIIOTAIMOHHBIX peareHToB. [IpencTaBuTh MEXaHU3M JeHCTBUS
(bIOTAaIMOHHBIX PEareHTOB.

4. IIpousBecTr pacyeT KayeCTBEHHO-KOJIMYECTBEHHOW CXEMBI.

5. BBINOJIHUTH pacdeT BOJAHO-IIJIAMOBOM CXEMBI.

6.Be1Opate 1 paccunTaTh OCHOBHOE 000pYIOBaHUE.

7. KpaTko onucats MeTo/1bl ONIPOOOBaHUS U KOHTPOJIS TEXHOJIOTHYECKOTO Mpoliecca
C HCIOJB30BAaHMEM CpEICTB aBToMaru3anuu. CremyeT TakKe KpaTKO ONUCATh amnmapaThl
(YCTaHOBKH), TPHUHSATHIE ISl BCIIOMOTATEIBHOTO KOHTPOJI M PEryJIHpOBaHUS OCHOBHBIX
apaMeTPOB TEXHOJIOTHIECKOTO MPOIecca 000TameHHs.

8. N3710KUTh OCHOBHbIE MEPONPUATHS 10 TEXHUKE 0€30MaCHOCTH, HAallpaBJIeHHbIE HA
CHIDKEHHE YpOBHS TpaBMaTHU3Ma, YIyYIIEHUS CAaHUTAPHO-TUTHEHWYECKHUX YCIOBUH Tpynaa
pabOTHUKOB U Jp. (orpaxaeHus, ooecrneueHre 6e30MacCHOCTH IyCKa arperaroB U MallluH, 3al1Ta
OT TIOPaKEHUSI AIEKTPUIECKUM TOKOM, YCTPOMCTBO BEHTHIISIIIAN, OCBEIIIEHHSI, 3alIUTa OT IIIyMa U
BUOpALIUU, MEPONIPUATHS IO OOpHOE C 3aMbUICHHOCTHIO U T.11.).

Cooepoicanue u ogopmieHue NOACHUMENbHOU 3ANUCKU K 3A0AHUI0 HA KYPCOo8oe
npoeKmuposaHrue no hromayuu

Bo BBeneHuun otpaxkaeTcsl pa3BUTUE JAHHOW OTPACIH MPOMBIIIIEHHOCTH Ha COBPEMEHHOM
JTame, 3HAYCHWE W TICPCIEKTHUBBI Pa3BUTHs oOorameHus. B KpaTkoil XapaKTepUCTHKE
oOorareHus pyabl IPUBOIATCS TPAHYTIOMETPUUYECKUN COCTaB PY/Ibl, MOCTYHAIOIIECH B OTACIEHUE
U3MEIBUYCHHS, U XapaKTePUCTUKA BEHIECTBEHHOIO0 M XHMHYECKOTO COCTaBa pyasl. B pasmene
JOJKHBI OBITH TaOMHIIBI (MIIM KPUBBIE) CHTOBOTO COCTaBa, a TAK)KE JIaHHBIE MHHEPATOTHYECKOTO
COCTaBa M XUMUYECKOT'0 aHAJTN3a; OCHOBHBIC (DM3MUECKHE CBOWCTBA PYIBI H MUHEPaJIoB. BeiOop u
000CHOBaHHE CXEMbl HW3MENbYCHHs, Kiaccuukanmuu W oborameHus. B stom pazgene
HE0OXOMMO pa3padboTaTh (BHIOPATH) MPAKTUUECKHUE CXEMBI, PUMEHSIEMBIE SISl 000TaIleHUs Py
Ha aHAJOTUYHBIX 0OBekTaxX. J[aTh KpaTKoe OMHCAHHWE U MPUBECTH PUCYHOK MPUHSATOU CXEMBI;
yKa3aTh TEXHOJIOTNYECKIE oKasareim oOoraireHus. Heo0xoaumo 000CHOBATH
[eJIeCO00pa3HOCTh IPUMEHEHUSI BBIOPAHHOM cxeMbl oOoramieHus. J{is 9Toro BeIOpaHHas cxema
CPaBHHMBACTCS C HECKOJBKHMH JIPYTUMH TEXHOJOTHYCCKHMH CXEMaMH, YKa3bIBAIOTCS WX
HEJOCTaTKU U MPEUMYIIECTBA. YUUTHIBAs CIOKHOCTh CPAaBHEHUS BCEX BAPUAHTOB MPU KYPCOBOM
MIPOSKTUPOBAHUH, MOXKHO OTPAaHUYHTHCS CPABHCHHEM JIBYX-TPEX BAPHAHTOB CXEM.

BenuunHa BKparuieHHOCTH TOJE3HBIX MUHEPAJIOB U XapaKTep UX MPOPACTAHUS BIHUSIOT Ha
BBIOOp CXEeMBbI 0OOTaIeHus, B YaCTHOCTH, Ha BBIOOp Ymciia ctaauii oboramenus. CriocoOHOCTh
MUHEPAJIOB K IEPEU3MENBLYCHHIO U OIINIAMOBAHHIO TAK)KE BIIMSIET HA YMCIIO CTAIUI 000TaleHus U
Ha TUI BbIOMpaeMoro obopymoBanus. CreayeT y4YUTHIBaTh, YTO TIEpPEH3MENbUCHUE U
OIIJTAMOBAHUE BPEHO BO BCEX CIy4asX U MOATOMY HEOOXOIUMO MPUMEHEHHE OOJIBIIOrO YHciia
craguii oboramenus. [locme aHanmm3a BceX MaTepHAIOB BBIOMpACTCS KAdyeCTBEHHas cXema



oOorareHus. Nwmes KaueCTBEHHYIO XapaKTEPUCTUKY CBIpBS, paccUnTBIBAIOT
KauyeCTBEHHO-KOJIMYECTBEHHYIO cxeMy oOoramienus. [Ipu odopmMieHnn KypcoBOro npoexkTa HeT
HEO0OXOJUMOCTH NPUBOJUTH PACUET BCEX Y3JIOB CXEMBbI; JOCTATOUYHO IPUBECTH PacdeT OJHOrO
y37a.

(I)opMa 3aUCH KA4Ye€CTBEHHO-KOJIHYECTBEHHOM CXeMbI oﬁorame}mﬂ

Ne Haumeno Q, /4 Y, % B, % €, %
onepauudii ¥ | BaHHE
IIPOJYKTOB omeparyii "
MIPOJIYKTOB
1 2 3 4 5 6

Vcxons n3 JaHHBIX KaUe€CTBEHHO-KOJIMYECTBEHHOTO PacyeTa TEXHOJIOTHUECKON CXEMBI
oOoraieHusi, COCTaBIAETCS HTOTOBBIN OalaHC MPOITYKTOB OOOTaIlICHHS.

PacueT BogHO-1IUIaMOBO# cxeMbl. L{esib MpoeKTHpOBaHUs U pacdeTa BOJAHO-IIIAMOBON CXEMbI
- obecrieueHre onTUMAIBHOTO oTHOIIEeHUs JK: T B onepanusx cXeMbl; OMpe/IeICHHE KOTHIeCTBA
BO/IbI, T0OABJISIEMOM (MJIH BBIBOJMMON) B TOM HJTM MHOM OTIEpAIMK; ONPECIICHHE O0IIEero pacxo ia
BOJIBI U COCTaBJIeHHE OastaHCOB 10 BoJie ( o0miel u cBexeii ). [Ipu pacyere ciieayeT yauThIBaTh,
YTO CyMMAapHOE KOJMYECTBO BOJIbI, TIOCTYIAIOIIEH B MPOLIECC, BCETA TOJHKHO ObITh PABHBIM
CYMMapHOMY KOJIMYECTBY BOJIBI, YXOJSAIIEMY M3 IIpoIecca ¢ KOHSYHBIMH mpoaykTamu. OOrmas
noTpeOHOCTh BOIbI [t 1exa ((adpuku) Ha 10-15 % npeBblinaet noTpedaeHUE BOIBI IS
TEXHOJIOTMYECKHX TIeJIell (Ha CMBIB ITOJIOB, TPOMBIBKY arapaToB u T.1.). [loimHoro pacuera
BOJIHO-IIJIAMOBOM CXEMBI B ITOSICHUTEIILHOM 3aITUCKe MPOBOAUTH He TpeOyeTcs. Heooxoaumo
MOKA3aTh MOCIIEI0BATEIFHOCTh pacyeTa, yKa3aTh pacueTHBIC (OPMYJIIBI U OKOHYATEITBHBIC
pe3ysbTaThl pacyera. JlaHHbIe pacueTa CBOAATCS B OTACIbHYIO TaOJIHILY.

dopma 3anucH BOJHO-IIAMOBO# cXeMBbI

Ne HaumenoBan
onepauudii | | M€ onepanui u Q, T/a R W, M /a V, M /g
MPOJIYKTOB MIPOJIYKTOB
1 2 3 4 5 6

Jis  onTHMH3anMU TPOIECCOB HW3MENbUYeHHS, Kiaccuukanuu, oOorameHuss W T.IL.
HE00XO0/IMMO MPOBOAUTH KaX/YI0 olepanno oopaboTku npu noisydeHun 3Hadenus XK: T ®. Otu
3HAYeHHsI OepyTCs MCXOAS M3 TMPAKTUYECKUX WIIM HMCCIEeNOBATENbCKUX IaHHBIX. Pa3kimkeHue
IPOAYKTOB OCYHIECTBISIETCS JOOABIEHUEM BOJBI, YTO JIETKO OCYIIECTBHUMO. YMEHBIIEHUE
otHouienus XK:T TpeOyet oneparuii 00e3BOKMUBaHUS, KOTOPbIE 3HAUYUTENBHO cllokHee. [loaTomy
ornepanuu 0O0€3BOKMBAHUS CIEAyeT BBOAWTH B CXEMy B KpallHUX CiydasX, KOIJa OHH
HEOOXOAMMBI  JUISI  TIOBBIMICHHWS] ~ TEXHOJOTMUYECKMX  ToKaszateneir. Hopmbel  pacxona
JIOTIOJTHUTEIBHON BOJIBI, SIBJISIFOTCA TOXKE HCXOJHBIMU TOKa3aTeIsIMHM, HEOOXOAWMBIMU MpPH
pacyere BOJONIIIAMOBOW CXeMbI. BIIa)KHOCTh OTHENBHBIX MPOAYKTOB, UMEIOMIMX OTHOCHUTEIHLHO
MOCTOSIHHYIO WJIM KOJEONIONIYIOCsS B Y3KUX Mpeseiax 3Ha4eHUH BEITHUMHY, TAaKXKE COCTaBISET
TPYIITY UCXOAHBIX TIOKa3aTenel AJisl pacuyeTa BOAOIIIAMOBOM CXEMBI.

[Tocne Bcex pacueToB Ha KAUECTBEHHYIO CXeMYy OOOTaIlleHUs] HAHOCATCS CTPEIIKU K MECTY
MIOJTa9M BOJIBI C YKA3aHUEM €€ KOJIMYECTBA.

Ha ocHOBaHMM TEXHOJIOTMYECKOH CXeMbl 0OOTralieHusi MPOU3BOIATCS BBIOOp M pacyer
obopynoBanus. [Ipu BeIOOpe 060py10BaHMsI PEIIAIOTCS B OCHOBHOM TPH Borpoca: 1) BeIOOp ThIa
¢dyioTaMOHHOM MamMHbI, 2) ompeneneHue TpeOyemMoro o0beMaduIoTallMOHHON MAalIMHBI B
3aBUCUMOCTH OT YCIIOBHH ee padoThl W pa3Mepsl; 3) OIpeneieHne ONTHMAIbHOTO B
TEXHOJIOTUYECKOM U TEXHHUKO-IKOHOMHYECKOM OTHOIIEHUAX pa3Mepa (DIoTalMOHHON MAIuHbBI 1
B CBA3M C 3TUM HEOOXOAUMOI0 KOJMUYECTBA YCTAaHABIMBAEMbIX (JIOTALMOHHBIX MalluH. Tak kak
pacyer CBOJAMTCS B OCHOBHOM K OIPEIEIIEHUIO KOJIMYeCcTBa 000pyI0BaHUs, TO LIEJIeCO00pa3HO BCe
000pyI0BaHNE CBECTH B TaOJHILY.



®opma 3aUCH CBOAHOMN TA0 MBI (PJIOTANMOHHBIX MAIIIUH

Haumenosan Tun Koanuects OO01ee
ue onepanuin (GIIOTAaMOHHOM | O IUT. HA | KOJIUYECTBO,
MAaIIUHBI OJIHY CEKIIMIO | IT
1 2 3 4

BeiOpate u onucarh BcrioMorarenbHoe 000pyL10BaHUE, K KOTOPBIM OTHOCSATCS KOHTAKTHBIE
YaHbl ¥ IUTATENN JUIsl JO3UPOBKU U PAaBHOMEPHOMW I10J1a4M PEareHTOB.

I[To pe3ynbraTaM BBIIIOJHEHHBIX PACUY€TOB BBINOJIHUTH IPOEKT KOMIOHOBOYHOI'O PELLICHMUS
(JIOTaIMOHHBIX MAIH, TUIAaH U pa3pe3 (I0TAIMOHHOTO IIeXa.

IIpumepHBbIii IepeYyeHb TeM KYPCOBOI0 MPOEKTA

MaccoBas
Ne [IpousBoauTeb
Bapua | HammeHOBaHWE TOJIE3HOTO HCKOITAEMOTO HOCTb, A0
wra /uac KOMIIOHEHTOB

, %
1. ['paduroBas pyna 800 2,5
2. ['paduroBas pyna 2000 55
3. Mennast pyna 4000 1,5
4, Mennas pyna 2000 1,2
5. MeaHo-IMHKOBAs 3000 1,1u2,1
6. MenHo-[IMHKOBAas 4000 1,3ul,8
7. MenHo-1MHKOBas 5000 1,2u 1,9
8. dnroopuToBast 1000 17
9. droopuTOBas 1200 16
10. PryTHO-(moopuroBas 1500 0,1 u 16,5
11. CBHHIIOBO-IIMHKOBAs 3500 0,7u 1,5
12. CBUHIIOBO-IIUHKOBAS 3000 05ul7
13. CBHHIIOBO-MEHAS 4000 0,8m1,2
14. CBUHIIOBO-M€eTHAI 2000 09ul4d
15. Yroas 4000 Af-22
16. VYroab 5000 A¢-24
17. [Monumerannuueckas pyaa (Pb, Cu, Zn) 3000 0,7,0,9,21
18. [Monumertammuueckas pyaa (Pb, Cu, Zn) 5000 09,12 22
19. PrytHO-dumrooputoBas 2500 0,11u 19
20. MenHo-ITuHKOBAas 4000 1,2u2,1
21. MeaHo-IIMHKOBas 3500 1,1ul,8
22. MenHo-11MHKOBas 4500 09u21
23. MeaHO-IIMHKOBAs 4000 0,7m 3,1
24. Mennas 2500 15
25. Mennas 3500 1,7




[Tpunoxenue 2

7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramuu.:

Kon
WHJUKaTOpa

Nupukarop
IOCTHIKEHUSI
KOMIIETEHIINH

OneHouHbIE CpesicTBa

OIIK-10 Cnoco6eH npuMeHSATh OCH

OBHbIC IPUHIUIIBI TEXHOJIOTHH IKCIIYaTALMOHHOM Pa3BeIKHU, 100bIYH, NepepadoTKH TBEPABIX M0JIe3HbIX

HCKOMACMBIX, CTPOUTEJILCTBA U SKCILJIYaTAllUH MMOA3EMHBIX 00HLEKTOB

OIIK-10.1

BriOupaer
OCHOBHBIC
MIPUHIIMIIBI pacyera
rapamMeTpoB
TEXHOJIOTUHU
OTKPBITON u
MO/I3eMHOU 100BIYH
TMTOJIC3HBIX
HCKOTIAEMBIX,
CTPOUTEIILCTBA U
AKCILTyaTaIluu
TOJI3EMHBIX
00BEKTOB

Ilepeuens meopemuueckux 60npocoe K IK3AMeHy:
1. CymHOoCTS, TIaBHBIC 0COOCHHOCTH | KiIacCU(UKAUS (DIOTAIIMOHHBIX ITPOIIECCOB.
OcHoBHbI€ (aKTOPBI, BIUAIONINE HA TEXHOJIOTUIO (hIOTAIUH.
CymHoCTS, TITaBHBIE 0COOCHHOCTH U Kilaccu(UKanus (IIOTAllMOHHBIX MPOLIECCOB.
CymHOCTB, I1aBHBbIE 0COOCHHOCTH U KilaccupuKanus (HIoTallMOHHBIX PEareHTOB.
DJIeMEHTapHBIN aKT Tpoliecca MeHHON (IoTaIuH.
CKOpOCTh U CENEeKTUBHOCTH(IOTAINH.
dnoTanMsuaCcTUIPA3TNIYHONKPYITHOCTH
OcHoBHbIE (aKTOPBI, BIUSAIONINE HA TEXHOJIOTUIO (hIOTAIUH.
Knaccudukanus ¢paoromamnt 1 TpedOBaHUs, IPEAbIBISIEMbIE K HUM.
0. BeiOop, pacueT 1 KOMIIOHOBKa OCHOBHOT'O ¥ BCIIOMOI'aTeJIbHOTO (PIIOTAIIMOHHOTO 000PYI0BaHUS
11. Texnomorus guoTtanroHHOro npouecca. CoBpeMeHHbIE TEHCHIIMHY Pa3BUTHS.
12. Ponb u MecTo (prIOTallMOHHBIX METOI0B 00OTaIIeHH IPU TiepepabOTKe Yriied, pya YepHBIX, IIBETHBIX U
PEIKUX METAJIJIOB.
Pewumbs 3a0auy:
Kakoii OyzeT KoHLIeHTpalusl pacTBopa cyib(aTa Meu, MOITYy4eHHOro Ipu pacTBopeHuu 10 r menHoro Kymopoca
(CuSO4 . 5 H20) B 300 M BoaBI?
PactBop kakoit koHreHTpanuu (%) momxyuutcs mpu pactBopeHuu 0.01 momnst CuSO4 B 100 T Bogs1?
Pewiums 3a0auy:
Paccunrtarh TeXHONOrMUYECKHE TTOKa3aTeN 00oTaieH s JIOTallMOHHOTO 1iexa. Pe3yabTaTsl NpeacTaBUTh B TAOIHIIE.
Hcxonnsie nannelie: MmaccoBas noisCu B pyae — 0,9 %, B konnentpare — 20 %, B xBoctax — 0,1 %.

HBOo~NoTRWN




Nunukarop

Kon
JOCTHKECHHUS OneHouHbIE CpesicTBA

MHMKATOpa .
KOMIICTCHITHH

OIIK-10.2 Hcnonszyer Ilpumepnvle npakmuueckue 3a0anus 011 IK3ameHa:
OCHOBHBIE CocTaBUTh CXEMY M PEareHTHBIM PeKUM I (DIOTAIMU PY/IbI
IPUHLUIBL pacueTa | Pewiums 3a0auy:
apaMeTpoB OnpenenuTh TEXHOJIOTHYECKUE TTOKa3aTeNN (IIOTALIMOHHOTO 000TAIIEHUsI METHON PYIbL:
TEXHOJIOTUU - BBIXOJI MEJIHOTO KOHIICHTPATA,
nepepadoTKu - BBIXOJT XBOCTOB,
TBEPJIBIX IOJIE3HBIX | - MACCY XBOCTOB,
HCKOTIaeMBIX - U3BJICUCHUE ME/IM B ME/IHBII KOHIICHTPAT,

- U3BJICUEHUE ME/IM B XBOCTBI JUISl YCJIOBHM, YKa3aHHBIX B Ta0JI.

Pe3ynbraTel pacuera TEXHOJIOTUYECKHX ITOKa3aTesieil 0()OpPMUTH B BUJIE CTAHIAPTHOW TaOJIHIIBI.

OnpenenuTs MapKy METHOTO KOHIIEHTpaTa U3 TabJl.

Pewums 3a0auy:

Onpenenuts TpeOyeMblit 00bEM U KOJIMUECTBO Kamep (IIOTALMOHHBIX MAIMH [yl YCIOBUH, YKa3aHHBIX B TaOJHIIe
(Mo 3amanuio).

Buinonnums 3a0anue:

Bri6path 1 060cHOBaTH cxemy oboraiieHus pyasl. CaenaTh pacueT Ka4eCTBEHHO-KOJIMYECTBEHHOM U BOJOIIAMOBOI
CX€M, a TaK)Ke OCHOBHOT'O 000pyA0BaHUs ((hI0TOMAIINHBI, KOHTAKTHBIE YaHbl). KpylHOCTh N3MENIbYEHHOM py/bI,
MacCOBYIO JIOJII0 IEHHOTO KOMIIOHEHTA B PYE, IPOU3BOAUTEIBHOCTh MPUHSATH MO TaOIUIIE.

Hanpumep: CXOAHBIE TaHHBIE: CONEPKAHNUE B U3MEIBYEHHOM pyae kiacca -0,074 mm — 60 %; maccoBas nons Cu B
pyzne — 1,0 %; pyansie MuHepanbl— xanpkonupuT (CuFeS;), 6opaut (CusFeS,); mpon3BoauTeTbHOCTH (hI0TAIIMOHHOM
¢dadpuku — 5 MIIH.T/TOJI.




0)[lopsinoxk mnpoBeneHHs] NPOMEKYTOYHON aTTecTAMH, NMOKa3aTeJld MW KPUTEPUH
OLICHUBAHMUS:

[TpomexxyTouHasi arTecTamusi MO IUCHUIUIMHE «DIIOTAIMOHHBIA METOA OOOTAIICHUS
BKJIIOUAET TEOPETUYECKUE BOMIPOCHI, MTO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS 00YUaIOUTUMUCS
3HaHUH, W TPAKTHYECKHE 3a/aHus, BBIBISIONIME CTENEHb C(HOPMHPOBAHHOCTH YMEHUH H
BJIQJICHUN, TpoBOAUTCA B (hopMe dK3aMeHa U B (OpME BBIIOJIHEHHUS U 3allUThl KypCOBOTO
IIPOEKTA.

DK3aMeH 10 JaHHOW JUCIHILIMHE MPOBOAUTCA B YCTHOH ¢opMe MO 3K3aMEHAIIMOHHBIM
Owieram, KaXIbli M3 KOTOPBIX BKJIIOYAEeT 2 TEOPETUUYECKUX BOIPOCA U OJHO MPAKTUUYECKOE
3a/laHue.

OK3aMeH NPOBOAUTCA IO OWiieTaM, OXBaThIBAIOIIMM BeCh NpOHAeHHBIM Marepuan. Ilo
OKOHYaHUM OTBETA 3K3aMEHATOP MOJXKET 3a/1aTh CTYACHTY JIOMNOJHUTEIbHBIE M YTOUHSIOLIUE
BOMPOCHL. [1070KHUTENBHBIM TaKke OyAeT CTPEeMIICHHE CTYACHTAa W3JIOKUTHh PAa3JIMYHbIE TOUKU
3peHUsl Ha paccMaTpUBaeMyl0 MpoOiieMy, BBIPa3UTh CBOE OTHOIICHHWE K HEH, MPUMEHUTh
TEOPETUYECKHE 3HAHUS 110 COBPEMEHHBIM Mpo0JieMaM 000TaIIeHuUs TI0JIE3HBIX UCKOITAEMBIX.

IToka3aTeu U KPUTEPUU OLIEHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTINYHO» (5 0amioB) — 0oOydaroUIMiics NMOKa3bIBACT BBHICOKUW YPOBEHBb
c(hOpMUPOBAHHOCTH KOMIETESHIIHA, T.€. CTYJEHT, IPEICTABIISIET BCECTOPOHHEE, CUCTEMATUYECKOE
U I1yOOKOE 3HaHHe y4yeOHO-IIPOrpaMMHOI0 MaTepuasa, yMeHHe CBOOOIHO BBIIOJHATh 3a/1aHNUs,
MPEyCMOTPEHHBIE MPOrPaMMOIl, YCBOUBIIMN OCHOBHYIO M 3HAKOMBIH C JIOMOJHUTEIHHOU
JIUTEPATypOi, pEKOMEHI0BaHHOM nporpamMoi. Kak nmpaBuiio, Ol€HKa «OTJIMYHOY BBICTABJISAETCS
CTyJEHTaM, YCBOMBIINM B3aHMOCBSI3b OCHOBHBIX MOHATHUN NUCHUIUIMHBI B MX 3HAUYCHUU IS
npuoOpeTaeMoil mpodeccuu, MPOSBUBIIMM TBOPUECKHE CTOCOOHOCTH B IOHUMAHUU, U3JI0KEHUN
Y UCTIOJIh30BAaHUH Y4€OHO-IIPOTPAMMHOT0 MaTepuana.;

— Ha OILIEHKY «xopomio» (4 O6amna) — oOydaromuics TOKa3blBA€T CPEIHUN YPOBEHBb
c(OPMHUPOBAHHOCTH  KOMMETEHIIMH, T.€. CTYIAGHT TMPEACTaBIsAeT IMOJHOE  3HaHUE
y4eOHO-IIPOrpaMMHOT0 MaTepuaja, YCHEIIHO BBIIOJHAIOUUN MPEeTyCMOTPEHHbIE B IIpOrpaMMe
3a/laHusl, YCBOUBIINI OCHOBHYIO JIMTEPATYpPY, PEKOMEHIOBaHHYIO B mporpamme. Kak mpasuio,
OIICHKA «XOPOII0» BBICTABJIAETCS CTYACHTAM, MOKA3aBIIMM CUCTEMAaTUYECKUN XapakTep 3HaHUI
[0 JUCUUIUIMHE U CHOCOOHBIM K MX CaMOCTOSTEIbHOMY IOMOJIHEHUIO U OOHOBJICHHIO B XOJI€
JanbHene yueOHoi paboThl U pohecCHOHATBHON AESITENbHOCTH;

— Ha OIICHKY «yIOBIIETBOpUTENbHO» (3 Oamna) — oOydaroluiicss MOKa3bIBaeT MOPOTOBBIN
ypOBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIUH, T.€. CTYAEHT, IPEJCTaBIsIET 3HAHUS OCHOBHOI'O
yueOHO-TIPOrPaMMHOTO MaTepuana B oObeMe, HEOoOXOAMMOM [UIsl JaibHeWmed y4deObl u
npejcTosiiell paboThl MO CHEUMATBHOCTH, CIPABISIIOIIMICS C BBIOJHEHHUEM 3aJlaHuM,
MPEAYCMOTPEHHBIX MPOrpaMMON, 3HAKOMBIM C OCHOBHOW JIMTEPAaTypoOd, pPEKOMEHJIOBAHHOMU
nporpammoil. Kak mpaBuio, oOIneHKa «yIOBJIETBOPUTENBHO» BBICTABISETCS CTYACHTAM,
JOMYCTUBIIMM TOTPEIIHOCTH B OTBETE€ HA JK3aMEHE M IPHU BBINOJHEHUU HK3aMEHAIlMOHHBIX
3aJjaHul, HO 00J1aal0IKUM HEOOXOIMMBIMH 3HAHUSMH JJIi UX YCTPaHEHUS IMOJ] PyKOBOJICTBOM
MpenoiaBarTelis;

— Ha OIIEHKY «HEYJOBJIETBOPUTENHHO» (2 Oayya) — pe3ynbTaT OOydeHHs] HE JOCTHTHYT,
oOyJaromuiicss He MOXKET IOKa3aTh 3HAaHWS HAa YypPOBHE BOCHPOU3BENEHUS H OOBSCHEHUS
uH(pOpMaLiU, HE MOXKET MOKa3aTh MHTEIJIEKTyalbHbIE HABBIKM PEIICHUs MPOCTHIX 334ay, T.€. Y
CTyJeHTa, 0OHAPYKUBAIOTCS MPOOEIBI B 3HAHUSX OCHOBHOTO y4E€OHO-TIPOTPaMMHOTO MaTepuaa,
JOCTUTHYTHl TPUHIMIHAIbHBIE OIMMOKH B BBIMIOJHCHUH TPEIYCMOTPEHHBIX TMPOrPaMMOin
3a7laHUN.

Ha OIICHKY «HEYJOBJICTBOPUTEIHLHO» (1 6amn) — oOydaromuiics He MOXKET TTOKa3aTh 3HAHUS
HA YpPOBHE BOCHPOM3BENCHUsS U OOBSCHEHHS HMHPOpPMAIMK, HE MOXKET II0Ka3aTh
MHTEJJIEKTyaJIbHbIe HABBIKU PELICHUS MPOCTHIX 3a/1a4.



Iloka3aTe 1y U KPUTEPUHU OLIEHUBAHUS KYPCOBOIO NMPOEKTA:

Ha OLICHKY «OTIMYHO» (5 OamioB) — paboTa BBIMOJIHEHA B COOTBETCTBHUU C 3aJIaHUEM,
oOyuaromuiicss OKa3bIBaeT BHICOKUI YPOBEHb 3HAHUI HE TOJBKO Ha YPOBHE BOCIPOM3BEICHUS U
0o0BbsicHEHUsT MH(OpMAlMM, HO M HHTEJUIEKTyaJbHbIE HABBIKM pELICHHs NpoOjeM MU 3ajad,
HAXOKJCHUS YHUKAIBHBIX OTBETOB K IPOOJIeMaM, OIICHKH M BEIHECEHHSI KPUTUYECKHX CYXKICHUH;

Ha OLEHKY «xopomo» (4 6amia) — paboTa BBIIOJIHEHA B COOTBETCTBUU C 3aJ1aHUEM,
00yJaromuncsl TMOKa3bIBaeT 3HAHUS HE TOJBKO HA YPOBHE BOCHPOHM3BEACHUS U OOBSICHEHHSA
UHPOPMALlMK, HO M MHTEJJIEKTYaJlbHble HABBIKM pELICHMs NpoOieM M 3a4ad, HAXOXKAECHUS
YHUKaJIBHBIX OTBETOB K IpodiieMawm;

Ha OLICHKY «YyIOBJIETBOpUTENbHO» (3 Oaina) — paOoTa BBINOJIHEHA B COOTBETCTBUHU C
3aJaHreM, OOYyYaroIIMiCs TOKa3bIBAaeT 3HAHMS HAa YPOBHE BOCIPOM3BEACHUS U OOBSICHEHHS
MH(POPMALIMHU, UHTEIUIEKTYaJIbHbIE HABBIKU PEIICHUS MPOCTHIX 3a/1a4;

Ha OIICHKY «HEYIOBJIETBOPHUTENbHO» (2 Oaia) — 3aJaHHe NpenoJaBaTess BBIIOIHEHO
YaCTUYHO, B IIPOLECCE 3alIUThl paboThl 00YYarOIUICS IOMYCKaeT CYIIECTBEHHbIE OIIMOKH, HE
MOYET MOKa3aTh WHTEIUICKTYaJIbHbIC HABBIKM PEIICHUS TIOCTABICHHOM 3a/1a4H.

Ha OLIEHKY «HEYJIOBIETBOpPHUTEIbHO» (1 Oamn) — 3ajaHue IpernojaBaTelis BBIIOIHEHO
YaCTUYHO, OOYYAIOUIMICI HE MOXKET BOCIPOM3BECTH M OOBSICHUTH COJCpKAHUE, HE MOXKET
[I0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUS IOCTABJICHHON 3a/1auH.



