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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,
MapKIIEeHIEPCKOTO Jiesia i 00OTAICHHUS MOJIE3HBIX HCKOMACMbIX ,
09.02.2023, nmpotokoi Ne 5 ——

3as. kadenpoii == U.A. I'pumyn

Pabouas mporpamma ogobpeHa merogudeckoi komuccuend U AuT

13.02.2023 r. mporokon Ne 3
IIpencenarens % N.A. ITeiTanes

PaGouas nmporpamma cocraBicHa: _@"p %
nouenT kadpeapsl [ MAnOI1N, kanz. TeXH. HayK E.}O. [lerons

Peuensenr:
Benymumii cienuanuct OO0 «YpanxuMmcepBUC», KaH. TEXH. HAYK

i
A %/// - B.II. I'aiamos

(



JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
yueOHOM rofy Ha 3acenanuu Kadeapel ['eosnornu, MapKIenaepcKoro aena u 00orameHus

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.ﬁ)I/IH_II/IH

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roy Ha 3aceqanuu Kadeapsl ['eonoruu, MapKIeiiiepcKkoro ieia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadempoii I/I.A.ﬁ)HmHH

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl [ eooruu, MapKIei1epcKoro jieia u 00orameHus

IIporokomor 20 1. Ne

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3acemaHuu kageapsl [ 'eo0ruu, MapKIieiaepekoro aeia u 000orareH st

IIporokomor 20 1. Ne

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

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopena st peanuszanuu B 2028 - 2029
y4eOHOM TOJly Ha 3acefaHuu kadeapsl ['eonoruu, MapKIeHIepcKoro aenia u 00orameHms

[Iporokom ot 20 1. Ne

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

Pabouas mporpamma nepecmotpena, o0cyxaeHa u ogoopena ais peanuzanuu B 2029 - 2030
y4aeOHOM TOJly Ha 3acefaHuu kKadenpsl ['eonoruu, MapKIeiaepckoro iemaa 1 o0orameHus

[Iporokom ot 20 . Ne

3aB. kadenpoii I/I.A.?pI/IHJI/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
00pa3oBaTeNbHBIX TEXHOJIOTHUM.

JIeKIIMOHHBIN MaTepuan 3aKperuisieTcsl B IpoLecce BBIIOJHEHUs J1a00paTOpHBIX padoT.
OcBoeHHE TEOPETHUYECKOrO0 MaTephalla M BBIIOJHEHHUE JIa0OPAaTOPHBIX pabOT TMO3BOJISIOT
CTYAEHTaM OCO3HaTh KOMIUICKCHBIN XapakTep Kypca, €ro OpraHM4YecKyr CBs3b C JIPYTUMHU
JUCHUTUTMHAME; C(hOPMHUPOBATh 3HAHHUA O IPOIECCaX OKYCKOBAaHMS 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 TPaHCISALIUI 3HAHUM  OT
npernojiaBaTess K CTyIEHTY (IIPEeUMYLIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-MILTFOCTPATUBHBIX
METOJI0B 00y4eHHUsI). YueOHast AESITEIbHOCTh CTYJ€HTa HOCUT B TaKUX YCJIOBHUAX, KaK IPaBUIIO,
PENpOaYKTUBHBIN XapakKTep.

®opmbl y4eOHBIX 3aHATHH C CTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

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

Cemunap — Oecenia mpemnogaBares U CTyIEHTOB, 00CYKICHHE 3apaHee MOATOTOBICHHBIX
COOOLIEHHH 1O KaXJIOMy BONpPOCY IUIaHa 3aHATUS C E€AMHBIM Ui BCeX IepeuHeM
pEKOMEHIyeMOH 00s3aTeIbHOM U JOTTOTHUTEIBHOMN 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 CTAMYJIMPOBAaHUS AKTUBHOW M03HABATEIbHON AESATEIbHOCTHU 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,
HalpaBJieHHAasT Ha peIieHHue KOMIUIEKCHOW y4eOHO-TI0O3HABATEIbHON 3amayu, 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, IpeAToKUTh BO3MOXKHBIE pEIlIeHHs U BBIOpaTh yuinee 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
Oyaymelt mpodeccHoHaIbHON AEATENbHOCTH CIEHUANNCTa, MOJEIUPOBAHUS TAaKUX CHCTEM
OTHOILEHHUH, KOTOPBIE XapaKTEPHBI s 3TOM AEATEIIBHOCTH KaK LEJIOTO0.



JlenoBast urpa — MOJICIMPOBAHUE PA3TMYHBIX CUTYAIIHid, CBI3aHHBIX C BBIPAOOTKOM U MPUHATHEM
COBMECTHBIX pEIIeHUH, OOCYXJAEHHEM BONPOCOB B pPEXHUME «MO3[OBOrO MITYpMay,
PEKOHCTPYKIMEH (PYHKIIMOHATBHOTO B3aUMO/ICHCTBUS B KOJIJICKTHBE H T.I1.

PoneBast urpa — uMHTalNMA WM PEKOHCTPYKIUS MOJIENEH pPOJIEBOrO IOBEACHUS B
NPEJIOKEHHBIX CIIEHAPHBIX YCIOBUSAX.

4. TexHOJNOrMH MPOEKTHOTO OO0Y4YeHHs] — OpraHuzanus o0pa3oBaTeNbHOTO IMpoliecca B
COOTBETCTBUHM C JITOPUTMOM IIOATAITHOTO PEIICHUs MPOOJEMHOHN 3a/Ja4d WM BBITIOJIHEHUS
yuebHoro 3ananus. [IpoekT npeanonaaraeT COBMECTHYIO Y4eOHO-TI03HABATEIbHYIO JIEATEIbHOCTh
TPYIIIbl CTYJCHTOB, HANPAaBICHHYIO HA BHIPAOOTKY KOHLEMIMH, YCTAaHOBJICHHUE IENIeH U 3a1ad,
(bOpMYyIUPOBKY O0XXKHJIAEMBIX PE3yJIbTAaTOB, ONpPEICICHHUE MPUHIMIIOB W METOJIUK PEHICHUS
MOCTABJIICHHBIX 3aJla4, IUIAHUPOBAaHUE XoJa palbOThl, MOUCK JOCTYMHBIX M ONTHUMAJIbHBIX
pECypCcoB, MO3TANHYIO peaju3aluio IJIaHa paboThl, MPE3EHTALMIO PE3yJbTaTOB PAalOOTHI, HX
OCMBICJICHUE U peIKCHIO.

OcHOBHBIE TUTIBI TPOEKTOB:

HccnenoBaTenbCKUil TPOEKT — CTPYKTypa NpuOImkeHa K ¢Gopmary HAy4dHOTO
UCCIIeIOBaHMs (JI0Ka3aTeNbCTBO AKTYyaJIbHOCTH TEMbI, OMNpEJCICHHEe HAyYHOH MpoOIeMBbl,
npeaMera U oOBeKTa HMCCIEeNOBaHMA, LENed W 3aJad, METOJOB, MCTOYHHUKOB, BBIIBHIKCHUE
TUIO0TE3bl, 000011IeHUE Pe3yIbTAaTOB, BBIBOIbI, 0003HAUECHUE HOBBIX ITPOOIIEM).

TBopueckuil MpoeKT, Kak MpaBUJIO, HE UMEET AETAJbHO NPOPAOOTAHHOM CTPYKTYpHI;
yueOHO-TI03HABATENbHAS JEATEIIbHOCTh CTYICHTOB OCYILECTBISETCS B paMKax pPaMOYHOTO
3aJlaHusl, TOTYUHSSACH JIOTUKE U HHTEPECAM YYaCTHUKOB IPOEKTA, )KaHPY KOHEYHOTO pe3ybTara
(razera, puUIbM, MPA3AHUK, U3AHUE, IKCKYPCHUS U T.I1.).

WudopManMoHHBI MPOEKT — y4eOHO-TIO3HABATENbHAS JEATENIBHOCTE C  SIPKO
BBIPAXEHHON 3BPUCTUUECKON HAMPABICHHOCTHIO (ITOUCK, OTOOP U cCUCTeMaTu3alus HGopMauu
0 KakoM-TO OOBEKTe, 03HAKOMJICHHE YYaCTHHUKOB IPOEKTa C ITOM MH(OpMaIUel, ee aHAU3 U
00o011eHue 115 pe3eHTauy 6osee HIMPOKON ayTMTOPHH).

5. HTepakTHBHBIE TEXHOJIOTHH — OpraHU3amnus 00pa3oBaTENLHOTO MPOoIecca, KOTopast
IperoiaraeT akTUBHOE U HEJIMHEIHOe B3aUMO/IeHCTBHE BCEX YUaCTHUKOB, IOCTHKEHUE HA STON
OCHOBE JIMYHOCTHO 3HAYMMOIO Il HHUX oOpa3oBaTelbHOTO pe3ynbrara. Hapsay co
CHELMATU3UPOBAHHBIMUA  TEXHOJOTHSIMM  TaKOro  poja  HPUHIUN  MHTEPAaKTUBHOCTH
NPOCIIEKUBACTCSI B OONBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENBHBIX  TEXHOJOTHH.
WHTEpakTUBHOCTH MOAPA3yMEBAET CyOBEKT-CyOBEKTHBIE OTHOLLIECHHS B X0€ 00pa30oBaTeIbHOIO
npolecca 1, Kak cieicTBre, (opMHpoBaHHE caMOpa3BUBaloLIEiics HHPOPMAIMOHHO-PECYPCHOM
CpeJBl.

@®opMbI yUeOHBIX 3aHSTHH C HMCIIOJIB30BAaHUEM CIICIUAIN3UPOBAHHBIX WHTEPAKTUBHBIX
TEXHOJIOTH:

Jlexuusi «0OpaTHON CBS3M» — JIEKIMS-TIPOBOKAIMs (M3JI0’KEHUE MaTepHualia ¢ 3apaHee
3arJIaHUPOBAHHBIMU omnokamn), nexkuus-oecena, JEKIMS-IUCKYCCHS,
JEKIUA-TIPECCKOH(PEPESHITHSI.

CemuHap-IuCcKyccusi — KOJUIEKTUBHOE OOCYXKIEHHE Kakoro-iubo CIIOpHOTO BOIpOCa,
npoOJeMbl, BBISABICHHE MHEHWUH B Tpynme (MEXKTpYNIOBOW JHANOr, JIUCKYCCHSI Kak
CIIOp-/IUAJIoT).

6. HubopmManMoOHHO-KOMMYHUKAIIMOHHBIE  OOpa3oBaTeNbHBIE  TEXHOJOTUH  —
opranu3zaiysi 00pa3oBaTeIbLHOIO MPOIecca, OCHOBAHHAS HA MPUMEHEHUH CHEeMaT3UPOBAHHBIX
MPOrPaMMHBIX CpeJl ¥ TEXHUUECKUX CPEJICTB paboThI ¢ MH(OpMaLIKEH.

@®opmMbl Y4eOHBIX 3aHATHHA C MCMHOJIb30BAHUEM HH(POPMAIMOHHO-KOMMYHUKAIIHOHHBIX
TEXHOJIOTHIL:

Jlekuus-Bu3yanu3anusi — U3JI0XKEHUE COAEP)KaHUS COMPOBOXKAAETCS Ipe3eHTALUeH
(memMoHCTparmel y4eOHBIX MaTepHAIIOB, TIPEJICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTIOCTPATUBHBIX, IPahUIEeCcKUX, ayH0- U BUICOMATEPHATIOB).



6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4aroIIMXCst
[TpencraBneno B mpuioxeHun 1.

7 OueHoYHbIE CPeICTBA IJISA MPOBeIeHUs POMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE 00ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. AGpamoB, A.A. ®noTanMOHHBIE METOJBI OOOTaIIeHHUS [DJIEKTPOHHBIN pecypc]| :
yueOHuK / A.A. AGpamoB. — DieKTpoH. gaH. — Mocksa : ['opnast kuura, 2017. — 600 c. —
ISBN 978-5-98672-413-3. — Pesxum goctyma: https://e.lanbook.com/book/111390

2. bouapos, B.A. ®noTtanmoHHOe 00OTaIIeHNUE MOJIE3HBIX HCKOIae-MbIX[ DJIEKTPOHHBIN
pecypc] : yuebnuk / B.A. bouapos, B.A. Urnatkuna, T.W. FOmmua. — Mocksa : ['opHast KHura,
2017. — 837 ¢ — ISBN  978-5-98672-414-0. @—  Pexum  jgocryma:
https://e.lanbook.com/book/111386

0) JlomostHuTEIbHAS JIATEPATYpa:

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

2. Copoxun, M.M. ®noranoHHbIE METOABI OOOTAIIECHUS. XHWMHYECKHE OCHOBBI
duto-taruu [ DAeKTpOHHBIH pecypc]: yueoHoe nocobue / M.M. Copokun. — Mocksa : MUCHUC,
2011. — 411 C. — ISBN 978-5-87623-237-3. —  Pexum  nocryna:
https://e.lanbook.com/book/2073

3. Unxesckuit, B. b. OGoratutenbubie npouecchl. OCHOBBI (IOTAIMOHHBIX MPOLIECCOB
[DnexTponHbIii pecype] : yuebHoe mocobue / 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. Munepanusanus ny3slpbKoB Bo3ayXa IpH ¢uioTauuu: Yd. nocodue.

Marnutoropck: MI'TY, 2000.

5. Ilepumognueckue wusnanus: «OOoramenue pyn», «l'opHblil xypHam», « opHBIi
Kyp-Hai. V3BecTust BbICIINX yU4eOHBIX 3aBeJleHul”, pedepaTuBHBIN xypHan “I'opHoe neno”.

B) MeTroauyeckue ykasaHus:

1. Ymxkesckuii B.b. JlaboparopHublil npakTukyM. «®DI0TallMOHHBI METOH 00OTraIleHUs
st ctyneHToB  cnenuansHoct  130405.65 nHeBHOW W 3a0uyHON ¢GopM  OOydeHHs». -
Mar-HHu-TOTOpCK: MITY, 2014 - Pexum JIOCTYyTIA:
https://newlms.magtu.ru/course/view.php?id=75767

r) IlIporpammuoe obecnneuenue u UHTepHer-pecypcebi:

https://e.lanbook.com/book/111390 Ao6pamoB, A.A. @IOTallMOHHBIE  METOJBI
oboraieHus [ DnekTpoHHbIN pecypce] : yueoHuk / A.A. AOpamoB. — DJieKTpoH. JaH. — MocCKBa :
['opnas kaura, 2017. — 600 ¢. — ISBN 978-5-98672-413-3.

https://e.lanbook.com/book/111386 bouapos, B.A. ®noraimonHoe oboraiieHue
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  Ab6pamoB, A.A. ®noTanuOHHBIE  METOJBI

oOoraieHus: [DIeKTpOHHBIH pecypc] : yueOnuk / A.A. AGpamoB. — 4-e, uzn. — Mocksa :
['opnas kaura, 2016. — 595 ¢. — ISBN 978-5-98672-413-3.
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IIporpammHoe o0ecnieuenne

HaumenoBanue o

10 Ne norosopa Cpoxk neiicTBuUS TULEH3UU
7Zip CBOOOTHO 0eccpoyHO
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHO
Professional

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
HasBanue xypca Cchuika

OnekTpoHHas  0a3a  IEPUOAMYECKUX
u3nanmii East View Information Services,
Harmwmonanbuasa
UH()OPMAIIMOHHO-aHATTUTUYCCKAsT URL: https://elibrary.ru/project_risc.asp
cucteMa — PocCHCKM HHACKC HAYIHOTO
ITouckoBas cucrema Akagemus Google
(Google Scholar)
DJNEeKTpOHHBIE  Pecypchl  OMOIMOTEKH
MI'TY um. I'.1. HocoBa
Poccuiickas I'ocynapcrBennas
ouonmoreka. Karanoru

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TUCIHIINHBI (MOMLYJIfA)

https://dlib.eastview.com/

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

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

https://www.rsl.ru/ru/4readers/catalogues/

MatepuaibHO-TeXHUUYECKOE 00ecreueHre TUCIUTUTHHBI BKITIOYAET:

JlexumonHnas aynutopuss MyJbTUMEIUWHBIE CpeICTBAa XpaHEHUs, Iepenadyd U
IpeJICTaBIeHNUs HHPOpMaALUU

JlaGoparopus MeXaHHYECKUX HccleAoBaHUN DIOTAIMOHHBIE MalIUHBI; J1a00paTOpHBIE
MEJTbHHIIBI

[Tomemenne ans  XpaHeHUsT U TOPOPUIAKTHYECKOTO OOCTYKHBaHUS  y4eOHOTO
obopynoBanus Illkager nns xpaHeHUs y4eOHO-METOIUYECKOW OKYMEHTAIlud, Y4eOHOTo
000pyoBaHus 1 y4eOHO-HATIISITHBIX TTOCOOUH.

[Ipunoxenne 1

6 YueOHO-MeTOAHYEeCKOE 00ecTIeYeHne CAMOCTOATEIHLHOH padoThl 00y4YaoImMXxcst

CamocrosrenbHast paboTa CTYJEHTOB MOCTPOEHA TaKUM 00pa3oM, UTO B Ipoliecce padoThI
CTYAEHTBI 3aKPEIUIAIOT 3HAHHS, IOJTYUYEHHBIE B MPOLIECCE TEOPETUUYECKOT0 O0YUEHHS, TEM CaMbIM
bopMupyroT npodeccuoHanbHbIe YMEHHS U HaBBIKU.

B mpouecce wu3ydeHMs IUCLMIUIMHBI OCYHIECTBIIAETCS TEKYIIUH M INEPUOAMYECKUN
KOHTpPOJIb 32 pe3ylbTaTaMU OCBOEHHUSI yuyeOHOro Kypca. TeKyIuil KOHTPOJIb OCYIIECTBISETCS
HEMOCPEICTBEHHO B MpOIlecce YCBOSHUS, 3aKperyIeHns, 0000IIeHN U CUCTeMaTU3allul 3HAHUH,
YMEHHM, BIaJ€HUS] HaBbIKAMU M TIO3BOJISIET ONEPATUBHO JUATHOCTHPOBATh U KOPPEKTHPOBATh,
COBEpILIEHCTBOBATh 3HAHUS, YMEHUS U BIIAJICHUE HaBbIKAMHU CTYIEHTOB, OOecreunBaeT
CTUMYJIMPOBAaHUE U MOTHBAIMIO UX AESITEIBHOCTH Ha KaXJIOM 3aHATUU. TeKylui KOHTPOJb
ocylIIecTBIIsIeTCs B (hopMe YCTHOTO onpoca (codeceJoBaHus ).

[lepmonnueckuii KOHTPOJb I€Jb KOTOPOTO OOOOIIEHWE ¥ CHUCTEMaTH3alMs 3HAHHM,
npoBepka 3(h(HEKTUBHOCTH YCBOCHMS CTYIEHTAMU ONPEAEICHHOTO, JIOTHYECKU 3aBEPIIEHHOTO
collepkaHusl y4yeOHOro MaTepuana OCyLIeCTBisieTcs B (opMe 3aluThl J1a00paTOPHBIX,
KOHTPOJIbHBIX PadoT.

[To mucuumiuHe «®nIOTAalMOHHBIA METOJ OOOTalleHus » MpelycMOTpeHa ayJUTOpHas U
BHEAYJAUTOPHAS CaMOCTOSITeNIbHAs paboTa 00yJaromuxcs.

[TprMepHBIii TepedeHb KOHTPOJIBHBIX BOIIPOCOB [UIsl CAMOIIPOBEPKHU

Paznen 1. ®u3uko-XxuMU4eCKHEe OCHOBBI (hIOTAIUH.


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
https://magtu.informsystema.ru/Marc.html?locale=ru
https://www.rsl.ru/ru/4readers/catalogues/

Knaccugukarus ¢proTanmoHHBIX MPOLIECCOB.

Hcropust BOBHUKHOBEHUS U PA3BUTHS METOJA.

XapakTepucTuKa TBepAoH (asbl.

XapakTepucTuKa KUIAKOHU (assl.

Pa31[eJ1 2. Munepanu3amus my3slpbKoB BO3/yXa MpH (IOTaIHH.
CmaunBaHuE MUHEPAIbHBIX TOBEPXHOCTEH.

JIBOMHOM 3JIEKTPUUYECKUM CIION.

TepmoanHaMUUECKUI aHAIN3 TPOLIECCOB MUHEPATU3ALINH.
Kunernueckuii aHanu3 npoueccoB MUHEpaIU3alrH.

OcHoBHbIe (aKTOPBHI, BIUAIONIME Ha MPOLIECC MUHEPATU3ALUU.
Kuneruka ioramum, CKOPOCTh U CEIIEKTUBHOCTD (IIOTALINH.
KpynHoCTh (uioTHpyeMBbIX YacTHll.

AHanu3 cuil, IEHCTBYIOMINX MEXKIY CONMMKAIOIIUMUCS MTy3bIPHKOM U YACTHIICH.
Pasz[en 3. ®OTalMOHHBIE PEAreHTHI.

Ha3nauenue u kiaccudukanys GpaoTaliOHHbIX peareHTOB.
Pearentsl cobuparenu, coctaB, CBOMCTBA U MEXAHU3M JICHCTBUSI.
PearenTs! akTHBATOPHI U UX ACUCTBHUE MPH (DIOTAIHH.

Pearents! nenpeccopsl, COCTaB U IeHCTBUE NP (IOTAIUH.
PeareHTsI peryisiTopbl Cpebl U X JICHCTBHE IPU (IIOTALINN.
Pearentsl menooOpa3oBaTenu, COCTaB U JICHCTBUE.

Pa3ﬂen 4. dnoTanmoHHBIE MAITUHBI U BCTIOMOTaTEIbHOE 000PYI0BAHUE.
1. Mexanuveckue (HI0TOMAIIHUHEI.

2. IIneBMoMexanmvecknehI0TOMAIINHEI.

3. IIreBmaTmyeckue (HhIOTO MAIIHUHEI.

4.  BcnomorarenbHoe (hIoTaroHHOE 000pyAOBaHHE.

Paznen 5. [lpaktuka ¢uoTtanum.

[TpakTHka ¢oTanuy anoisipHbIX HECYIb(UAHBIX MUHEPAIOB.
[TpakTuka Gha0TaMH METHBIX U METHO-IIMHKOBBIX PY/I.
[TpakTka ¢p0Taluy CBUHIIOBO-IIUHKOBBIX U CBUHLIOBO-MEHBIX PY/I.
[TpakTuka (haoTanuu NOIMMETATUIMYECKUX PY/I.

[TpaxTka ¢aoranuu Hecyb(QUIHBIX MUHEPAJIOB.
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[TprMepHBIii TepeueHb BONPOCOB I TEKYIEH aTTECTALUN:

1. Uro xapakTepu3yeT BeIMUMHA KPaeBoro yria cMauyuBaHus?

2. Kak BIusitoT peareHTsl coOupareny U Jenpeccopbl HA CMauMBaHUE MUHEPATbHBIX
MOBEpXHOCTEN?

3. Yro Takoe ruipaTHbBIN CION?

4. Kaxoit kpaeBo# yroy CMauMBaHHUs SIBISETCS PAaBHOBECHBIM?

5. Yro Takoe rucTepe3nc CMauuBaHuA?

6. 3HaueHue SBJICHUH MOBBIILIEHUS U CHI)KEHUSI CMAYUBAaEMOCTH TOBEPXHOCTEH is
nporiecca (GproTaum.

7. Yemy paBHa BeTMYMHA KPAEBOTO yria CMayMBaHUs B CIIy4ae MOJTHOTO CMayHBaHUS
Y TIOJTHOTO HECMa4HUBaHUs?

8. Jnsg  @uotanuu Kakux MHHEpPAJIOB MOTYT HCIOJb30BaThCsl  OYTHIIOBBIN
KCaHTOI€HAT U oJieaT HaTpus?

9. Kakoli peareHT sBisercss Oojiee CEIEKTHBHBIM: OJieaT HAaTpHUsl WM OyTUIIOBBIN
KCaHTOIe€HaT?

10. Kak wu3MeHsercs BbIXOJ KOHIIEHTpaTa MpH YBEIMYEHUU KOHIIEHTpAIUH
KCAaHTOreHaTa U rmouemMy?

11. Urto Takoe 6ecnieHHas (ioTarus?

12. KakoBa o6mactb npuMeHeHus OecrieHHO! ¢uioTanuu?



13. B ueM 3axnro4aeTcs NpUYMHA MOBBIMIECHUS IPOYHOCTU BO3AYIIHBIX ITY3BIPHKOB B
MIPUCYTCTBUH TIEHOOOpa30BaTENCH ?

14. Kakue nenooGpazoBaTemnu ABISIOTCS HanboIee CHIbHBIMU?

15. Kakumu cBolicTBamMH TODKHBI 00J1a71aTh (hJI0TAIIMOHHBIE TICHBI?

16. [Toyemy mpu MOBBIICHUH KOHIIEHTPAIMKM MEeHOOOpa3oBaTelss NeHOoOpa3oBaHUe
ycuiauBaetcs?

17. [Touemy My3bIPbKH BO3/yXa BBIIEISIOTCS HA TOBEPXHOCTH MUHEPAJIHHBIX YaCTHII,
a He B o0beMe KuaKou haszpl?

18. Kak wu3MeHsieTcs BBIXOJ KOHIIEHTpaTa TMpPH W3MEHEHHH KOHIICHTPALUU
cobuparenei?

19. Kak Bnuser creneHp THuApo(OOHOCTH TOBEPXHOCTH Ha  BEPOSTHOCTD
BO3HUKHOBEHUS My3bIPHKOB Taza?

20. Uro Takoe BakyyMHas QioTamus?

21. Yrto Takoe ckopocTh ¢uroTanuu’?

22. Kakue pakTopsl BIHSIOT HA CKOPOCTH (IIOTAIMU U KaK?

23. KakoBbl IpUYUHBI CHUKEHUS CKOPOCTH (ioTalu GproTupyeMoro MuHepasia?

24. KakoBbl TNpUYMHBI YBEIUYCHUS CKOPOCTH (proTamuu JEPEecCHpPyeMOro
MUHepasia?

25. Kak wu3MeHsieTcsi CeNEeKTUBHOCTh pa3feiieHUs MHUHEPaJIOB MPH yBEIHYCHUH
CKOpocTH QuioTaruu?

26. Ha3nauenue u MexaHu3M JEHCTBHS IPUMEHSEMBIX PEareHTOB.

217. KakoBo 3HaYeHHEe UCIIOJIb3yEeMbIX PEareHTOB U MEXaHU3M HX JAeUCTBUA?

28. KakoBel xapakTepHble OCOOCHHOCTH pYyI, INepepadaThiBAMbIX IO MPSIMOIi
CEJIEKTUBHOU cxeme?

29. Kakue pynbl Ha3bIBaIOTCS CIUIOIIHBIMU CYIb()UIHBIMU?

30. [TpuuunHBL, 3aTpyaHSIONUE (IOTAIMIO MEAHO-IIMHKOBBIX py?

31. KakoBel Ipyrre BO3MOKHBIE pEareHTHbIE PEXHUMBI (IIOTAMK MEIHO-ITMHKOBBIX
pya?

32. Kakwue pynbl Ha3bIBarOTCS BKPATUIEHHBIMU CYITb(OUIHBIME?

33. KakoBo Ha3Ha4YeHHE U MEXAaHU3M JICHCTBUS IPUMEHSEMbIX PeareHTOB?

34. Kakue axTops! BIUSIOT Ha QJIOTallMOHHBIE CBOMCTBA yTiei?

35. KakoBbl ocobeHHOCTH npoliecca (hiaoTaluu yrien?

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

37. KakoBo Ha3HaYeHME U MEXaHU3M JIEHCTBUS HCIOIb3YEMbIX PEareHTOB?

38. Kak HeoOXoaMMO HW3MEHHTh pPEareHTHBIH pEeXHM Il TOBBIIICHUS KadecTBa
KOHILIEHTpaTa?

39. Kak perymupoBath paboty (QuoTomMammHbl A8 TOBBIIIEHUS KayecTBa
KOHIIeHTpaTa?

40. Kak Biusier BpeMst (ioTanuy B OTAETHHBIX ONEpaNUsAX Ha MOKa3aTeNn (IIOTaluy.

41. Korna 6pl1a npeanosxeHa neHHast cenapausi?

42. UYrto Takoe neHHas cemnapanus?

43. KakoBbI rmaBHBIE 0COOCHHOCTH TIEHHOUW cemaparuu?

44, Kak perynupyercst paboTa MallinHbl sl IEHHOH cenapaiuu?

45. KakoBbl mpeumyliecTBa W HENOCTATKH MAIMH JIs TEHHON cemapamuud To
CpaBHEHHIO C APYTUMH THIIAMH (HIIOTOMAIINH?

46. KakoBbI rmaBHBIE OCOOCHHOCTH MAIIIMH AJIs1 KOJOHHOU (proTaruu?

47. KakoBa 065acTh mpuMeHEeHHUs! KOJIOHHBIX (PJIOTOMAIINH?

48. KakoBbI MyTH COBEPIIEHCTBOBAHMUS MAIIMH ISl KOJJOHHOU (uioTarmu?

49. Kak perymupyercst paboTa KOJOHHBIX ()JIOTOMAIIHH?

[IpuMmepHBIil mEpedyeHb TEM U 3aJaHUi 1711 MOJTOTOBKH K AK3aMEHY:
1. [Tonsitne o ¢moranuu, ee OCOOCHHOCTH W POJb B IpolieccaXx OOOTralieHus
MOJIE3HBIX UCKOMAEMBbIX.



2. Kpeson, kcunenon, mupuana, OIICM u OIICB. CocraB, cBoiicTBa U 001acTh
MPUMCHCHHS.

3. [IpakTuka otanuu GIr0OpUTa U PACTBOPUMBIX COJICH.

4. MaxkcumanbHbIi pazmep (GIOTHPYEMBIX YACTHIL.

5. JutnodocdaTsl, AMKCAHTOTEHHIbl M MepKanTaHbl. CBOWCTBA M TEXHOJOTHUS
HPUMEHEHHUS.

6. ®noromammeel PM U ¢ KUISIIIEM  CIIOEM. Y CTPOWCTBO, PpEryJIMpOBKa,
IPEeUMyIIeCTBa U HEJOCTATKH.

7. Knaccudukanus (haoTallmoOHHBIX TPOILIECCOB.

8. PearenTsl — genpeccopsl, MEXaHU3M UX JIeHCTBUS IPU (IIOTALIUN.

9. Bnusaue nutamoB Ha nporece (aoranuu. CrocoObl CHUKEHUS BIUSHUS IIITAMOB
Ha [0Ka3aTenu QJIoTaluH.

10. XapakTepuCcTUKa )XKUIKON (hazbl (PIOoTAMOHHON MyJIbIIB.

11. PeareHTsl 3aMeHUTENN OJIEMHOBOW KUCIIOTHI.

12. [THeBMOMexaHWYeCKHEe (HIOTOMAIIMHBEL. Y CTPOMCTBO, O0JACTh TPUMEHEHUS,
IpeuMylIecTBa U HEJOCTATKH.

13. [ToBepxHocTHas sHeprus. Kore3us u anresus B mporeccax cMaunBaHUsl.

14. [{nanun v nuanniaas. CBONCTBA, MEXaHU3M JIEHCTBHS U 00JIACTh IPUMEHEHHSL.

15. [Tpomieccrl arperanuu 4acTuil Bo (hJIOTAlMOHHOW IyJblle. BiousHue arperanuu
4acTHIl Ha (IIOTALHUIO.

16. ["azoBas daza puorannonnoi mynbnbl. KnHeTHKa BBIZCTECHHS Ta30BbIX MTy3bIPHKOB
13 KUJKOU (ha3bl.

17. CtpoeHue u elicTBUE BCIICHUBATEEH.

18. ®noromamHbl  «MexaHoOp». YCTpOMCTBO, peryaupoBKa, MIpeuMyllecTBa M
HepocTaTku. O0IacTb MPUMEHEHHUS.

19. XapakTep HEHACBILEHHBIX CBs3€il Ha MOBEPXHOCTU MUHepaioB. ['uapopoOHOCTH
U TUAPO(UIBHOCTH TOBEPXHOCTEH.

20. OneuHoBass kucinora M oznear Hatpus. CBOMCTBa, TEXHOJNOTHS M 00JIACTh
PUMEHEHHSI.

21. [TpakTuka ¢aoTanuu MeIHO-MOJUOIEHOBBIX PY/I.

22. CmauuBanue nosepxHocteil. KpaeBoil yron cMaunBanusi, rujpaTHbIE CIOU.

23. CocnaoBoe macino, UM — 68, T — 66 u T — 80. CocraB, cBoiicTBa U 00JaCTh
PUMEHEHUSI.

24. [TpakTuka doTanuu MeIHBIX CyIb(GUAHBIX PYI.

25. TepMoIMHaMMYECKUI aHAIW3 BEPOSTHOCTH BO3HUKHOBEHHMS HAa MUHEPAIBbHOU
MOBEPXHOCTH IY3bIPbKOB a30B, BBIIEISIOMUXCSA U3 PaCTBOpA.

26. CepHuctbiii HaTpuil. MexaHu3m IeUCTBUS U 00JaCTh TPUMEHEHUSI.

27. [TpakTuka ¢oTanuy CBUHIIOBO-MEAHBIX CYIb()UIHBIX PY.

28. JIByxda3ubie nensl. OOpa3zoBaHue, yCTOWYUBOCTD U pa3pylleHUE TEH.

29. CynbhuT HaTpUs, HUHKOBBIM KYHOpPOC ¥ OMXpoMaT Kayus. MexaHu3M JAelCTBUs U
00JacTb MPpUMEHEHHUSI.

30. ®dnorauus KeIe3HbIX Ppy.

31. JIBOWHO# 2JIEKTPUUECKHI CITOM.

32. Oprannueckue nenpeccopsl. CocraB, MeXaHHW3M JEHCTBHS M 00JIacTb
PUMEHECHUSI.

33. Br160op, pacuer 1 KOMIOHOBKA (PJIOTOMAIITHH.

34. Knaccudukanust u HazHaueHHE (IOTAIIMOHHBIX PEareHTOB.

35. Kcantorenatsl. CBolicTBa, MEXaHU3M JCUCTBUS U 00J1aCTh IPUMEHEHUSI.

36. droTanusa TOHKUX YaCTHIL.

37. BepositHOCTE doTarum.

38. Pearentei-perynstopsl  cpeasl. CocTaB, MeXaHW3M JCHCTBUS M 00JacTh
NPUMEHEHHS.

39. [IpakTuka daoTanuu MEeTHO-CBUHIIOBO-ITAHKOBO-TTUPUTHBIX PYI.



40. [TpouHOCTH 3aKperIeHUs My3bIpbKa Ha MUHEPAJIbHOH MOBEPXHOCTU. YTOI (POPMBEI.

4]. Amnonspasie cobupatenu. CocTaB, CBOWCTBAa, MEXaHHM3M JCUCTBUS W 00JIaCTh
MIPUMCHCHHUS.

42. [IpakTuka doTanuu CBUHIIOBO-IIMHKOBBIX CYJIb(QUIHBIX PY/I.

43. Tpexdasnslie nensl. BropuuHoe oboramieHre B IEHHOM CJI0€.

44, OcHoBHbIE (HOPMBI 3aKpeTUICHHS (I0TAIIMOHHBIX PEareHTOB.

45. [TpakTuka GIoTaIH aoISIPHBIX HECYTh(MUIHBIX MUHEPAIIOB.

46. AHanu3 cuil, AUCTBYIOMINX MEXAY CONMKAIOIIUMUCS MY3bIPHKOM U YaCTULICH.

47. Kunkoe crexino. CoctaB, MeXxaHU3M JIEUCTBUS U 00JIACTh MPUMEHEHHS.

48. [TpakTuka ¢ha0Tauy CBUHIIOBBIX U IIMHKOBBIX OKUCICHHBIX U CMEIIAHHBIX PY/I.

49. KuneTtnka 3akperieHus 4aCTHUIIBI Ha MMY3bIPbKE BO3AYyXA.

50. Karuonnsie coouparenu. CBolcTBa, MEXaHU3M JCHCTBUS U 00JIaCTh IPUMEHEHHUSL.

51. BcnomorarenbHoe ¢uioTalimoHHOE 000PYyI0BAHHE.

52. CKOpOCTb U CENeKTUBHOCTH Mpoliecca (hroTanuu.

53. CrpoeHue u knaccuukays peareHToB-cooupareiei.

54. [TpakTuka ¢ha0Tau METHBIX OKUCIEHHBIX M CMELICHHBIX PY/I.

55. ['ucrepe3uc cMauyuBaHus U €0 PoJb IpH (IroTanuu.

56. @dnoTanus KpynHbIX YacTHII.

S7. [TueBmaTnueckue  (pIOTAlMOHHBIE  MAIIMHBL. Y CTPOMCTBO, PEryJIUpPOBKa,

npeumMmynecTBa 1 HEJOCTATKH.

[lenpto nmabopaTopHbIX pabOT MO JaHHOW AWCUUIIIMHE SBISETCS MPAKTUYECKOE
O3HAKOMJICHHE CTY/ICHTOB C PAa3IMYHBIMH (PIIOTAIIMOHHBIMU PEAareHTaMH U cXxeMaMH (IIOTaluu
MOJIE3HBIX MCKOIAEMBbIX, a TAK)KE MOJyYEHHUE HABBIKOB I10 BBINOJHEHUIO PA3JIMYHBIX ONBITOB. B
YaCTHOCTH, CTYICHT JOJDKEH YMETh TMpaBWJIbHO OOOCHOBaTh PEAreHTHBIM PEXUM U
NpPEJCTAaBICHHYIO cXeMy (UIoTaluu JUIsl 3aJaHHOrO THIIA pYJbl, pPaccuuTaTb OCHOBHbBIE
nokasarenu oOoramieHuss W MpeACTaBUTh  MHIUBUAYyalbHBIH oOT4eT. Bce mnonydeHHbIE
HKCIIEpUMEHTANIbHbIE JaHHBIE HEOOXOJMMO IPOAHAIN3UPOBATH, IMPOBEPUTH BBINOJIHEHA JIU
OCHOBHas 11eJ1b paboThl, c(hOpMYIHPOBaTh BBIBOABI. ECIU MOTyueHbl HU3KHE TEXHOJIOTUYECKUE
nokaszareau o0OoramieHus, yKa3aTh BO3MOXKHbIE IPUYMHBI U IITH MOBBILIEHUS TOKa3aTeleH.

[Ipu BbIMOIHEHMH pabOT CTPOro coOMIOAaTh MpaBUIa TEXHUKH O€30MacHOCTH M
MHCTPYKLIUU 10 paboTe ¢ anmnapaTrypou.

[Tepeuens 1abopaTopHBIX padoT:

W3ydeHne BAIUSHUS pa3IMYHbIX PEAareHTOB Ha CMauyMBAaE€MOCTh TOBEPXHOCTH MUHEPAJIOB.

N3yuyenue CBOICTB (bI10TalMOHHOTO JEeNCTBUS OCHOBHBIX
peareHToB—coOuparenei.M3yuenrue CBOMCTB peareHTOB - IEHOOOpa30BaTENICH.

N3yuenne cobuparenbHO CIIOCOOHOCTH peareHToB — cobupareseil MeToJJOM BaKyyMHOM
daorammm.

N3yueHne KUHETHKH (PIOTAIIH.

OOGorareHne MeIHO-IIMHKOBOM PY/IBI IO CXEeMe MPSMOM CEIeKTUBHOU (prroTaruu.

®dnorauus yris.

N3ydenue paboThl HEMPEPHIBHOM (IIOTAIIMIOHHOM YCTAHOBKH.

®doTtauus Ha MalllMHE JUIsl IEHHOW cenapanuu.

®noTanys Ha KOJOHHON MalIuHE.

[lenb BBHIMOJIHEHHS KYpPCOBOTO TMpOeKTa Mo AucUUILINHE «DI0TalMOHHBIA METO
oOoraieHus» COCTOUT B TOM, 4YTOOBI 3aKpernuTh M YIIYyOUTh NPAKTUUYECKUE HABBIKUIIO
000TalIeHUIO TOJE3HBIX UCKOMAeMbIX (DIIOTAlMOHHBIM METOJIOM, IOJyYEHHBIE Ha JIEKIHUIX U MPU
BBITIOJIHEHUH J1a0OpaTOpHbIX paboT. B wacTHOCTH, CTYOEHT JODKEH YMETh MpPaBUIBHO
000CHOBATh TEXHOJIOTUYECKYIO CXeMy (IOTAIlMM U PEeareHTHBIN PeXUM, BHIOpATh U paccuuTaTh
OCHOBHOE U BCTIOMOTaTeIbHOE 000PY0BaHUE U PAlMOHATIBHO Pa3MECTUTH €r0 BO (PIIOTAIIMIOHHOM
exe.



B nponecce BBIMONHEHMSI 3TOrO MPOEKTa CTYACHT JOJDKEH MHCIIOJIb30BaTh 3HAHUS,
MOJIyYE€HHBIE paHee P U3YUYEHUU CMEXKHBIX AUCLUHUIUINH, a TAK)XKE OMBIT pabOThl M HAOIIOIEHUS
OpU  NPOXOXKJIEHUU  IPOU3BOJACTBEHHOW  MPAKTUKM MO  IOJYYEHHIO  IEPBUYHBIX
npoecCHOHANBHBIX YMEHHUIl U HAaBBIKOB, a TAKXKe JINTEPATypy MO BOIPOCAM IMPOCKTHUPOBAHUS
o0oraTuTeNnbHBIX (HaOpHK.

3aaHueM Ha KypcOBOHM MPOEKT MpeaycMaTpUBaeTcs pa3padboTaTh MPOEKT (PIOTallMOHHOTO
OTJIEJIEHUs ISl IepepabOTKU PyJl YEPHBIX, [IBETHBIX METAJUIOB U HEMETAJNIMYECKOrO ChIpbs. B
COOTBETCTBUHU C 3aJaHUEM HEOOXOJAMMO OOOCHOBATh TEXHOJOTHIO (DJIOTAlMU, PACCUUTATh
Ka4eCTBEHHO-KOJIMYECTBEHHYIO U BOJHO-IINIAMOBYIO CXEMBbI, BBIOpATh M pacCUUTaTh OCHOBHOE U
BCIIOMOTaTelIbHOE 000pYI0BaHHE.

[TpumepHOe 3a1aHuE Ha KypCOBOM IPOEKT:

Pa3zpaboTaTh mpoekT (HaoTamrmoHHOTO 11eXa JJIs o0oramieHus pyasl. Beiopats u 060cHOBATH
cxeMy oboramienust pyabl. Crenarb pacdeT KadyeCTBEHHO-KOJIMYECTBEHHONW M BOJIHO-IINIAMOBOM
CXeM, a Takke OCHOBHOTO W BCHOMOrareiabHoro oOopynoBanus ((IOTOMAIIWH, MUTATENEH
pEareHToOB U KOHTAaKTHBIX 4aHOB). BbiOpaTh U 000CHOBaTh peareHTHBIA pexuM s (piaoranuu
pynsl. Choenath MPOEKT KOMIIOHOBOYHOTO pelIeHHUs (IOTAIMOHHBIX MAIlMH, TUIaH U paspes
¢notanuonHoro 1exa. McxoaHsle JaHHbIE: MaccoBas J0Jis LIEHHOTO KOMIIOHEHTa B pyze, %, B
KOHIeTpaTe, %, B XBOCTaX, %; KPYMHOCTh M3MEIbYEHHOW PYAbl U MPOU3BOJUTEIHLHOCTh Ha
IIPOEKTUPYEMOM IMPEANPUATUH 3aa€T MIPENoJaBaTelb.

KypcoBoil mpoekT BBIMONHAETCA CTYICHTaMH [0 PYKOBOACTBOM IIpemojaBaTers,
Ha3HAuYeHHOTO Kadenpoil, mepen KOTOPBIM KaXKAbI CTYIEHT OTYHUTHIBAECTCS O BBITOJHEHHU
MIPOEKTa B COOTBETCTBUU C YTBEPKIACHHBIM IpaduKOM M pACIIUCAHHEM KOHCYIbTAIHH.

KypcoBoii poeKT TOKEH COCTOSITh U3 PAaCUeTHO-TIOSCHUTEIBHOM 3amicKi 00beM 35 — 40
CTpaHUILl PYKOITUCHOTO TeKCTa U TpaduyecKoil YacTH, Ha KOTOPOW BhIYEpUMBAETCS IIAaH U pa3pes
(GJIOTAaMOHHOTO OTJENEHUS, YEpTEX BBINONHsIETCA Ha jucte (opmarta A-1.BbinonHeHHBbIN
IIPOEKT 3aILMIIAECTCS CTYACHTOM IEpell KOMUCCUEHN TIpernoaaBareneil u3 2-3 4enoBek, B COCTaB
KOTOPOM BXOJIUT PYKOBOJAUTENb MpoekTa. JlaTa 3amuThl Ha3Ha4yaeTcs WHAMBHIYAIbHO IS
Ka)KIOro CTyJIEHTa IPU BbIIa4e 3a1aHusl.

[Tpu BBINOJIHEHUH KYPCOBOIO MIPOEKTA MEPE]] CTYAEHTOM CTOAT credyioujue 3a0a4u.

1. Otpa3uTh pa3BUTHE NAaHHOM OTpaciud IPOMBIIUIEHHOCTH Ha COBPEMEHHOM OJTarle,
3HauU€HUE U MEePCIEKTUBBI Pa3BUTHUS 00OTAIEHHUS.

2. B xpatkoit xapakTepucTHKe 00OTraleHHs py/Ibl IPUBECTU IPAHYIOMETPUIECKUN COCTaB
pyIbl, TOCTyNawIled B OTIEICHUE H3MENbUEHHUS, U XapaKTEPUCTHKY BEIIECTBEHHOTO U
XMMHUYECKOT0 cocTaBa pyibl. Heo6xo1umMo Takske MpecTaBUTh TaOIUIbl (UM KPUBBIE) CHTOBOTO
COCTaBa, a TAKXKE JIaHHbIE MHHEPAJIOrMYEeCKOr0 COCTaBa M XUMHUYECKOI'O aHajIn3a; OCHOBHbBIC
¢du3nyeckre CBONCTBA Py/Ibl U MUHEPAJIOB.

3. BriOpatb u 00OCHOBaTH CX€Mbl HM3MENbUEHUS, KJIAcCU(PUKALUKU U OOOTaIIeHHUS.
Pa3paboTtars (BbIOpaTh) MpaKTUUYECKUE CXEMBI, IPUMEHsEMbIE 111 000TalleHus 33 JaHHOTO THIIA
pyIbl Ha aHAJIOTMYHBIX OOBekTax. JlaTh KpaTkoe OmMcCaHWe U TMPUBECTH PUCYHOK MPUHSATON
CXEMBI; yKa3aThb TEXHOJIOTMYECKHE ToKa3arenu oboramenus. HeoOxoaumo 060CHOBATh
11eJ1€CO00pa3HOCTh MPHUMEHEHHUs BBIOpAaHHOW CXeMbl OOOralleHUs IMyTeM €€ CpPaBHEHHUS C
HECKOJIbBKUMHM JPYTUMH TEXHOJIOTMYECKMMHM CXEMaMH C YKa3aHMEM MX HEJOCTaTKOB U
MPEUMYIIECTB. YUUTHIBasi CJIOKHOCTh CpPaBHEHHS BCEX BapHAaHTOB, MOXHO OTPAHUYUTHCS
CpPaBHEHHMEM [BYX-TpPEX BapHaHTOB cxeM. OILIEHUTb BEJIWYMHY BKPAIJIEHHOCTH IIOJE3HBIX
MUHEPAJIOB M XapaKTep MX MpopacTaHus U MX BJIUSHUE Ha BBIOOp cXeMmbl oOoraiieHus, B
YaCTHOCTH, Ha BBIOOp yHcna cTaguil oborameHusi. PaccMoTpeTh crocoOHOCTh MHMHEPAJOB K
MepPEeN3MeNIbUeHHUI0 U OIIJIaMOBAaHUIO, YTOOBI OOOCHOBAaTh YWCIO CTAaui OOOTAIICHHs] W THII
BbIOMpaeMoro o0opy10BaHus. BeIOpaTh KaueCTBEHHYIO CXeMY 00OTalleHuU .

Ha ocHoBanwm BBIOpaHHON CXeMbl OOOTAIllEHWsS W TPHHATOM K pacdyeTy oOOCHOBATh
11e51eco00pa3HOCTh MPUMEHEHUS (PIIOTAIMOHHBIX peareHToB. [IpencTaBuTh MEXaHU3M JeHCTBUS
(bI0TAalMOHHBIX PEareHTOB.

4. IlpousBecTu pacueT KaueCTBEHHO-KOJIUYECTBEHHON CXEMBI.

5. BBINOJIHUTE pacyeT BOAHO-IINIAMOBOM CXEMBI.



6.Be1OpaTh 1 paccuuTaTh OCHOBHOE 000PYIOBaHHUE.

7. Kpatko omnmcath METOBI OPOOOBAHHS i KOHTPOJISI TEXHOJIIOTHYECKOTO TIpoliecca
C HWCIIONB30BAaHUEM CpeAcTB aBToMmarm3anuu. CleayeT TakKe KpaTKO OIUCaTh almaparhbl
(YCTaHOBKM), TPUHSATBIE U BCIIOMOTAaTEIbHOTO KOHTPOJII M PErYJIMPOBAHUS OCHOBHBIX
apaMeTPOB TEXHOJIOTHYECKOTO MpoIiecca 000rameHus.

8. W3710KUTh OCHOBHBIC MEPOTIPUSATHSI IO TEXHUKE 0€301TIaCHOCTH, HAlIPaBJICHHBIC HA
CHIW)KCHHME YPOBHSI TpaBMaTH3Ma, YJIYUIICHHS CAHUTAPHO-TUTHCHUYECKUX YCIOBUH Tpyna
pabOTHUKOB u Jp. (orpaxaeHus, odecrieueHre 0e30MaCHOCTH ITyCKa arperaToB M MallluH, 3al[1Ta
OT MOPAXKEHUS IEKTPUISCKUM TOKOM, YCTPOMCTBO BEHTIIISIIMY, OCBEIICHUS, 3aIIUTa OT IITyMa U
BHOpaIy, MEPOIIPUATHS 110 OOPHOE C 3aNBUICHHOCTHIO | T.1I.).

Cooepoicanue u ogopmieHue nNOACHUMENbHOU 3ANUCKU K 3A0AHUIO HA KYPCOBOe
npoekmuposanue no gromayuu

Bo BBeneHnuun otpaxkaeTcsi pa3BUTUE JAHHON OTPACIH MPOMBIIUICHHOCTH Ha COBPEMEHHOM
JTame, 3HAYCHWE W TICPCIEKTHUBBI Pa3BUTHs oOorameHus. B KpaTkoil XapaKTepUCTHKE
oOorareHus pyabl IPUBOAATCS TPAHYIOMETPUUECKUN COCTAB PY/Ibl, TOCTYHAIOIICH B OTACIEHUE
W3MEJIbUCHUSI, U XapaKTEPUCTUKA BEIIECTBEHHOTO W XMMHUUYECKOrO0 cocTaBa pyabl. B pasmene
JOJIKHBI OBITH TaOIHIIBI (MIIM KPUBBIE) CHTOBOTO COCTaBa, a TAKXKE JIaHHbIE MHHEPATIOTHUECKOTO
COCTaBa M XUMUYECKOT'0 aHAIIN3a; OCHOBHBIC (DM3MUECKHE CBOWCTBA PYIbl H MUHEPAJIOB. BbIOOp 1
000CHOBaHHME CXEMbl HW3MENbYCeHMs, Kilaccuukanuu u oborameHus. B stom pazpene
HE00X0IUMO pa3paboTaTh (BIOPATH) MPAKTHUECKUE CXEMBI, TPUMEHIEMbIE JIJIsi O0OTAIICHUS PY/T
Ha aHaJOTMYHBIX 0OBekTax. J[aTh KpaTkoe omHcaHue M MPUBECTH PUCYHOK MPHUHSATONW CXEMBI;
yKa3aThb  TEXHOJOTMYECKHMEe  Tokazarean  oboramenus.  HeoOxommmo  000CHOBaTh
1eJIeCO00Pa3HOCTh MPUMEHEHUs! BBIOPaHHOM cxembl oOoraiieHus. [ sToro BeIOpaHHas cxema
CPaBHHMBACTCS C HECKOJbKHMHU JPYTUMH TEXHOJOTHYCCKHMMH CXEMaMH, YKa3bIBAIOTCS WX
HEJOCTaTKU U MPEUMYIIECTBA. YUUTHIBAsI CIO’KHOCTh CPAaBHEHUS BCEX BApUAHTOB MPU KYPCOBOM
MIPOSKTUPOBAHUH, MOKHO OTPAaHUYHUTHCS CPABHCHHEM JBYX-TPEX BApPHAHTOB CXEM.

BennunHa BKpamieHHOCTH MOJE3HBIX MUHEPATIOB U XapaKTep WX MPOpacTaHus BIUSIOT Ha
BBIOOp CXEeMBbI 0OOTaIeHus, B YaCTHOCTH, Ha BBHIOOp YHcia craguil oboramenus. CriocoOHOCTh
MUHEPATIOB K MePEN3MENbYCHHIO U OIINIAMOBAHHIO TAK)KE BIIUSET HA YUCIIO CTAAHI 00OoTaIleH s U
HAa THUN BBIOMpaeMoro obOopymoBanusi. Crexyer yYHTBIBATh, YTO IEPEU3MEIbUCHUE U
OIIJTAMOBAaHKE BPEHO BO BCEX CIy4asX U MOITOMY HEOOXOIUMO IMPUMEHEHHE OONBIIOro YHucia
crtanuii oborameHus. Ilocne aHanmuza Bcex MaTepuanoB BBIOMpPAETCs KayeCTBEHHasl cXema
oborareHus. Nwmes KaueCTBEHHYIO XapaKTePUCTHKY CBIPBS, PacCUUTHIBAIOT
KauyeCTBEHHO-KOJIMYECTBEHHYIO cxeMmy oOoramieHus. [Ipu opopmieHnn KypcoBOro npoexkra HeT
HEOOXOJUMOCTH TPUBOJAUTH PacdeT BCEX Y3JIOB CXEMbI; TOCTATOYHO MPHUBECTH PacdeT OJHOTO
y3ia.

d)opMa 3aUCH KAYe€CTBEHHO-KOJIHYECTBEHHOM CXeMBbI oﬁorameﬂnﬂ

Ne Haunmeno Q, T/u Y, % B, % e, %
omnepanuii ¥ | BaHHe
MPOAYKTOB omepanui  Hu
MPOJIYKTOB
1 2 3 4 5 6

Hcxoas 3 1aHHBIX KaYeCTBEHHO-KOJIMYECTBEHHOTO pacueTa TEXHOJIOTUYECKON CXeMbl
oOoraiieHus1, COCTaBIIETCS UTOTOBBIN OalaHC MPOIYKTOB 00O allleHHS.

Pacuer BoHO-1IITaMOBOM cXeMBI. Llenb MpoeKkTHpoBaHus U pacyeTa BOIHO-IINIAMOBOM CXEMBI
- o0ecrnieuenne ontuMaibHOro oTHomeHus JK: T B onepanusix cxemsl; orpeaesieHue KOJIUYecTBa
BOJIbI, 100ABIsIEMOM (MIJTH BEIBOJAMMOM ) B TOM WM MHOM OTepaIiu; ONpeaesieHne O0IIETro pacxo/ia
BOJIBI U COCTaBJIeHHE OastaHCOB 10 BoJie ( oO1meit u cBexeil ). [Ipu pacyere cieayeT yuuThIBaTh,
YTO CyMMAapHO€ KOJIMYECTBO BOJIbI, TOCTYMAIOIIEH B MPOLIECC, BCETa I0JKHO ObITh PaBHBIM
CyMMapHOMY KOJIMYECTBY BOJIbI, YXOSIIEMY U3 Ipoliecca ¢ KOHEYHbIMU MpoaykTaMu. O61mas
noTpeOHOCTh BoIbI [UIs 1iexa ((abpuxu) Ha 10-15 % npeBbliaer noTpedaeHUE BOIBI IS



TEXHOJIOTMYECKHX IIeJIel (Ha CMBIB I10JIOB, IPOMBIBKY ammapaTos U T.4.). [lonHoro pacuera
BO/IHO-IIIJITAMOBOM CXEMBbI B MOSICHUTENIBHOM 3aMCKe MPOBOAUTH He TpedyeTcs. Heobxonumo
10Ka3aTh MOCJIEI0BATEIBHOCTD PacyeTa, yKa3aTh pacueTHbIC (JOPMYIIbI U OKOHYATEIbHbIC
pe3ynbTaThl pacueTa. JlaHHbIe pacueTa CBOASTCS B OTACIbHYIO TaOIHILY.

(I)opMa 3aUCH BOJTHO-IIIAMOBOM CXeMBbI

Ne Hanmenosan
omepauuii U | ue onepanui u Q, T/4 R W, M /a V, M /g
MIPOJTYKTOB MIPOJTYKTOB
1 2 3 4 5 6

Jis  onTMMH3anMU TPOIECCOB HM3MENbYCHMs, Kiaccudukanuu, oOorameHuss W T.IL.
HE00XO0AMMO MPOBOAUTH KaX/1yI0 Ollepaluio 00paboTku npu noiaydeHnu 3Hadenus XK: T ®. Otu
3HaYeHUs OepyTCs MCXOAS M3 MPAKTUYECKUX WIIM HMCCIEeNOBATENbCKUX IAHHBIX. PazkmkeHue
IPOAYKTOB OCYLIECTBIsIeTCA J0O0ABIEHUEM BOJIbl, YTO JIETKO OCYILECTBHUMO. YMEHBUICHUE
otHouteHus XK:T TpeOyet oneparuii 00€3BOKUBaHUS, KOTOPbIE 3HAUUTEIBHO cioxHee. [loaTomy
ornepauuu 0O0€3BOXKMBAHMS CIEAyeT BBOAWTH B CXEMy B KpallHUX CllydasX, KOIJa OHH
HEOOXOAMMBI  JUIsI  TIOBBIMICHMS] ~ TEXHOJIOTMUECKMX  Tokaszateneil. Hopmbl  pacxona
JIONIOJIHUTEIBHON BOJIbI, SIBISIFOTCS TOXKE HCXOJHBIMU IOKa3aTeIsIMHM, HEOOXOAMMBIMU IpU
pacueTe BOAONIIAMOBOM CXeMbl. BIIaXHOCTh OTAETBHBIX MPOIYKTOB, HMEIOIINX OTHOCHTEIBHO
IOCTOSIHHYIO WJIM KOJEOMIONIylocs B y3KUX Mpezenax 3HAaYeHUH BEeTUYMHY, TAKXKe COCTaBIISET
IPYIITy UCXOAHBIX NOKA3aTeIel AJisl pacuyeTa BOAOIIIAMOBOM CXEMBI.

[Tocie Bcex pacyeToB Ha KaUECTBEHHYIO CXeMY OOOTallleHUsl HAHOCSTCS CTPENIKU K MECTY
M0JJa9M BOJIBI C YKA3aHUEM €€ KOJIMYECTBA.

Ha ocHOBaHMM TEXHOJOTMYECKOW CXeMbl OOOralleHusi MPOU3BOAATCA BBIOOP U pacyer
obopynoBanus. [Ipu BeIOOpe 000py10BaHUsI PEIIAIOTCS B OCHOBHOM TPH Borpoca: 1) BEIOOp TuIa
¢dyoTalMOHHOM MalMHbI, 2) ompeseneHue TpedyeMoro o0beMaduIOTaAllMOHHON MalIMHBI B
3aBUCHUMOCTH OT YCIOBUH ee paboThl M pa3Mepbl; 3) OIpeleieHHe ONTUMAIbHOIO B
TEXHOJIOTHYECKOM U TEXHUKO-I3KOHOMHYECKOM OTHOIIEHUAX pa3Mepa (DIoTalMOHHON MalluHbI U
B CBSI3M C 3TUM HEOOXOJWMOTO KOJMYECTBA YCTAHABIMBACMBIX (DIIOTAIIMOHHBIX MamuH. Tak Kak
pacyeT CBOJMTCS B OCHOBHOM K OIPEIEJIEHUIO KOJIMYeCTBa 000py10BaHMs, TO L1eJIecO00pa3HO BCe
000pyI0BaHKE CBECTH B TaOJUILY.

®opma 3anucu cBOAHOMH Ta0auIbI GJIOTANMOHHBIX MALLIMH

Hanmenosan Tun Komnuects OOmee
ue orneparuii (GJIOTAIMOHHON | O MIT. Ha | KOJIUYECTBO,
MallIMHbI O}IHy CCKIIUIO | IIT
1 2 3 4

BLI6paTL H OIMUCaTh BCIIOMOI'aTCIIbHOC 06opy11013aHI/1e, K KOTOPBIM OTHOCATCA KOHTAKTHBIC
YaHbI 1 MATATCIN AJId JO3UPOBKU U paBHOMepHOﬁ noaavu pearcHTOB.

ITo peE3yjibTaTaM BBIITOJHCHHBIX PaCdY€TOB BBINIOJHUTH IMMPOCKT KOMIIOHOBOYHOI'O PCIICHHA
(I)J'IOTaL[I/IOHHBIX MallliH, IIJIaH 1 pa3pes (I)J'IOTa]_[I/IOHHOI‘O nexa.

IIpuMepHBIii NepeYeHb TeM KYPCOBOI0 NMPOEKTA

MaccoBas
Ne [IpouzBoaurens ot
Bapua | HammeHoBaHUeE MOJIE3HOTO UCKOMIAEMOI0 HOCTb, A
KOMITOHEHTOB
HTa T/49ac 0
, %
1. ['paduroBas pyna 800 2,5
2. I'padpuroBas pyna 2000 55
3. Mennast pyna 4000 1,5




Mennas pyna
Menno-nmHKOBAas
MeaHo-ITMHKOBAas
Menno-nmaKOBAast
®dmarooputoBas
daroopuroBas
PryTHO-(mroopuToBas
CBHHIIOBO-IIHHKOBAs
CBUHIIOBO-IIHHKOBAS
CBHUHIIOBO-MeETHAS
CBUHIIOBO-MeaHAA
Yronb

VYrone
[Monumeramnuueckas pyaa (Pb, Cu, Zn)
[Monumeramuueckas pyaa (Pb, Cu, Zn)
PrytHO-(haroopuToBas
MenHo-mMHKOBas
Menno-nmmaKoBast
Menno-nmmaKoBast
MenHo-mMHKOBas
Mennas

Mennas

2000
3000
4000
5000
1000
1200
1500
3500
3000
4000
2000
4000
5000
3000
5000
2500
4000
3500
4500
4000
2500
3500

1,2
1,1u2,1
1,3ul,8
1,2u19
17

16

0,1u 16,5
0,7u 1,5
0,5ul1,7
0,8u1,2
09uld
A —-22
Af-24
0,7,09, 2,1
09,12, 22
0,11 u 19
1,2u2,1
1,1ul,8
09u2l
0,7u 3,1
15

1,7




[Tpunoxenue 2

7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTALMU

a) HHaHpreMLIe pe3yJabTaThbl oﬁyqemm H OLICHOYHBIC CpeaACTBA AJIS IPOBECACHUSA l'[pOMe)KyTO‘lHOﬁ arrecranmmm.:

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, I1aBHBIE 0COOCHHOCTH U Ki1accuuKanus (proTallioOHHBIX pEareHTOoB.
DJIeMEHTapHBIN aKT Tpoliecca MeHHON (IoTaIuH.
CKOpOCTb U CENEeKTUBHOCTH(IOTAIUH.
dnoTanMsuaCcTUIPA3TNIYHONKPYITHOCTH
OcHoBHbIE (aKTOPBI, BIUSAIONINE HA TEXHOJIOTUIO (hIOTAIUH.
Knaccudukanus ¢paoromaminy u TpeOOBaHUS, IPEABIBISEMbIE K HUM.
0. BeiOop, pacueT 1 KOMIIOHOBKa OCHOBHOT'O ¥ BCIIOMOI'aTeJIbHOTO (PIIOTAIIMOHHOTO 000PYI0BaHUS
11. Texnonorus ¢uoTtanoHHOro npouecca. CoBpeMeHHbIE TEHCHIIMHY Pa3BUTHSL.
12. Ponb u MecTo (pIIOTallMOHHBIX METOIOB O0OTAICHHSI TP TIepepadOTKe YIIeH, pya YEePHBIX, IIBETHBIX U
PEIKUX METAJIJIOB.
Pewumbs 3a0auy:
Kakoii OyzeT KoHLIeHTpalus pacTBopa cynb(ara Meu, MOJIYy4eHHOTo Mpu pacTBopeHuu 10 r MegHOTO 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 TEXHOJIOTHIECKUE MTOKa3aTeNn (IIOTAMOHHOTO 000TaeHUS METHOW PY/IbIL:
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.

PesynbTarhl pacuera TEXHOJIOTMUECKHUX MOKa3aTesell OpOPMUTH B BUJI€ CTAHIAPTHONU TaOJIUIIBI.

Onpenenuts MapKy METHOTO KOHIIEHTpaTa U3 TaoJl.

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. CaenaTs pacyeT KaueCTBEHHO-KOJIMYECTBEHHOM U BOJOLIIAMOBOM
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: ucXoaHbIE TaHHBIE: COAEPKAHUE B U3MEIBUEHHOM pyne 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] NPOMEXKYTOYHOH ATTECTANMH, IOKa3aTeJd M KPHUTEPHH
OLICHUBAHMUS:

[TpomexxyTouHasi arTecTamusi MO IUCHUIUIMHE «DIIOTAIMOHHBIA METOA OOOTAIICHUS
BKJIIOUAET TEOPETUYECKUE BOMIPOCHI, MTO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS 00YUaIOUTUMUCS
3HaHUH, W TPAKTHYECKHE 3a/JaHUs, BBIABISIONIME CTENEHb CHOPMUPOBAHHOCTH YMEHHHA W
BJIQJICHUN, TpoBOAUTCA B (hopMe dK3aMeHa U B (OpME BBIIOJIHEHHUS U 3allUThl KypCOBOTO
IIPOEKTA.

DK3aMeH N0 JaHHOW TUCIHUIUIMHE MPOBOAMUTCA B YCTHOM (hopMe MO SK3aMEHAIIMOHHBIM
Owieram, KaKIbli M3 KOTOPBIX BKJIIOYAET 2 TEOPETHMUYECKHUX BOIIPOCA U OJHO IPAKTHUECKOE
3a/laHue.

OK3aMeH NPOBOAUTCA IO OWiieTaM, OXBaThIBAIOIIMM BeCh NpOHAeHHBIM Marepuan. Ilo
OKOHYaHUM OTBETA 3K3aMEHATOP MOXKET 3a/1aTh CTYACHTY JONOJIHUTEIbHBIE M YTOUHSIOLIUE
BOMPOCHL. [1070KHUTENBHBIM TaKke OyAeT CTPEeMIICHHE CTYACHTAa W3JIOKUTHh PAa3JIMYHbIE TOUKU
3peHUsl Ha paccMaTpUBaeMyl0 MpoOiieMy, BBIPa3UTh CBOE OTHOIICHHWE K HEH, MPUMEHUTh
TEOPETUUECKHE 3HAHMSI 10 COBPEMEHHBIM IIpOOIeMaM 00OTaleHUsI T0JIE€3HbIX UCKOMAEMBbIX.

IToka3aTeu U KPUTEPUU OLIEHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTINYHO» (5 OamioB) — 0OydaromMiics MOKa3bIBACT BBICOKUH YPOBEHb
c(hOpMUPOBAHHOCTH KOMIETESHIIHA, T.€. CTYJEHT, IPEICTABIISIET BCECTOPOHHEE, CUCTEMATUYECKOE
U I1yOOKOE 3HaHUe yuyeOHO-IIPOrpaMMHOI0 MaTepuasa, yMeHHe CBOOOIHO BBIOJIHATE 3a/1aHNUs,
MPEeyCMOTPEHHBIE MPOrPaMMOI, YCBOMBIIMK OCHOBHYIO U 3HAKOMBIA C JOMOJHUTEIbHON
JIUTEPATypOi, pEKOMEHI0BaHHOM nporpamMoi. Kak nmpaBuiio, Ol€HKa «OTJIMYHOY BBICTABJISAETCS
CTyJECHTaM, YCBOMBIINM B3aUMOCBSI3b OCHOBHBIX MOHSTHI AUCUUIUIMHBI B MX 3HAYCHUH IS
npuoOpeTaeMoil mpodeccuu, MPOSBUBIIMM TBOPUECKHE CTOCOOHOCTH B IOHUMAHUU, U3JI0KEHUN
Y UCTIOJIh30BaHUH Y4€OHO-IIPOTPAMMHOT0 MaTepuana.;

— Ha OLIEHKY «xopomio» (4 Oamna) — oOydarouuiics MOKa3bIBaeT CPEIHUN YPOBEHBb
c(OPMHUPOBAHHOCTH  KOMMETEHIIMH, T.€. CTYIAGHT TMPEACTaBIsAeT IMOJHOE  3HaHUE
y4eOHO-IIPOrpaMMHOT0 MaTepuasa, YCHEIIHO BBIIOJHAIOIUN MPEeyCMOTPEHHbBIE B MIPOrpaMMe
3a/laHusl, YCBOUBIINI OCHOBHYIO JIMTEPATYpPY, PEKOMEHIOBaHHYIO B mporpamme. Kak mpasuio,
OIICHKA «XOPOII0» BBICTABIISIETCS CTYACHTAaM, MOKa3aBUIMM CUCTEMAaTHUECKUN XapaKTep 3HaHUUN
[0 JUCUUIUIMHE U CHOCOOHBIM K MX CaMOCTOSTEIbHOMY IOMOJIHEHUIO U OOHOBJICHHIO B XOJI€
JanbHene yaueOHoi paboThl U IpohecCHOHATBHON AESITENbHOCTH;

— Ha OIICHKY «yIOBIIETBOpUTENbHO» (3 Oamna) — oOydaroluiicss MoKa3sIBaeT MOPOTOBBIN
ypOBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIUH, T.€. CTYAEHT, IPEJCTaBIsIET 3HAHUS OCHOBHOI'O
yueOHO-TIPOrPaMMHOTO MaTepuaia B oObeMe, HeoOXOAMMOM [UIsl JaibHeumed yueObl u
npejcTosiiell paboThl MO CHEUMATBHOCTH, CIPABISIIOIIMICS C BBIOJHEHHUEM 3aJlaHuM,
MPEAYCMOTPEHHBIX MPOrpaMMON, 3HAKOMBIM C OCHOBHOW JIMTEPAaTypoOd, pPEKOMEHJIOBAHHOMU
nporpammoil. Kak mpaBuio, oOIEHKa «yIOBJIETBOPUTENHHO» BBICTABISETCS CTYIEHTaM,
JOMYCTUBIIMM TOTPEIIHOCTH B OTBETE€ HA JK3aMEHE M IPHU BBINOJHEHUU HK3aMEHAIlMOHHBIX
3aJjaHui, HO 00J1aal0IUM HEOOXOIMMBIMU 3HAHUSMU Ul MX YCTPaHEHHs O]l PYKOBOJCTBOM
MpenoiaBarTelis;

— Ha OIICHKY «HEYJOBJIETBOPUTENHHO» (2 Oaya) — pe3ynbTaT OOydeHHs] HE TOCTHTHYT,
oOyJaromuiicss He MOXKET IOKa3aTh 3HAaHWS HAa YypPOBHE BOCHPOU3BENEHUS H OOBSCHEHUS
uH(pOpMallii, HE MOXKET M0Ka3aTh MHTEIJIEKTyallbHbIe HABbIKM PEIICHUs MPOCTHIX 3371ay, T.€. Y
CTyJeHTa, 0OHAPYKUBAIOTCS MPOOEIBI B 3HAHUSX OCHOBHOTO y4E€OHO-TIPOTPaMMHOTO MaTepuaa,
JOCTUTHYTHI TIPUHIMIHAIbHBIE OIMMOKH B BBIMIOJHEHUH TPETyCMOTPEHHBIX MPOrPaMMOin
3a7laHUN.

Ha OIICHKY «HEYJOBJICTBOPUTEIHLHO» (1 6amn) — oOydaromuiics He MOXKET TTOKa3aTh 3HAHUS
HA YpPOBHE BOCHPOM3BENCHUsS U OOBSCHEHHS HMHPOpPMAIMK, HE MOXKET II0Ka3aTh
MHTEJJICKTYaJIbHbIE HABBIKW PELIEHUS MPOCTHIX 3a/1ad.



IToxa3aTen U KPUTePHH OLICHMBAHUSI KYPCOBOI'0 IIPOEKTA:

Ha OLICHKY «OTIMYHO» (5 OamioB) — paboTa BBIMOJIHEHA B COOTBETCTBUU C 3aJIaHHUEM,
oOyuaromuiicss OKa3bIBaeT BHICOKUI YPOBEHb 3HAHUI HE TOJBKO Ha YPOBHE BOCIPOM3BEICHUS U
0o0BsicHEeHUS! HH(QOpPMAIMKM, HO U HUHTEIUIEKTyajbHble HABBIKM peIIeHHUs MpoOiieM U 3ajad,
HAXO0X/IEHNS YHUKAJIBHBIX OTBETOB K ITPO0JIEMaM, OLIEHKH 1 BBIHECEHUS KPUTUUECKUX CYXKICHUM;

Ha OILIGHKY «Xopouio» (4 Gamna) — paboTa BBIIIOJHEHA B COOTBETCTBUU C 3a/laHUEM,
00yJaromuiicsl TMOKa3bIBAa€T 3HAHHUS HE TOJBKO HAa YPOBHE BOCIPOU3BENEHHUS U OOBSICHEHUS
uH(pOpMalliK, HO W MHTEUIEKTyaJIbHbIE HABBIKM PEHICHHs] MpoOJieM M 3a1ad, HaXOXKICHUS
YHUKAJIbHBIX OTBETOB K MpoOieMam;

Ha OLIEHKY «YAOBIETBOpUTENbHO» (3 Oamna) — paboTa BBINOJIHEHA B COOTBETCTBUU C
3aJaHleM, OOYyYaroIIMICs TOKa3bIBAaeT 3HAHWS HA YPOBHE BOCIPOM3BEICHHS M OOBSCHEHHUS
nH(pOpMallM1, HHTEJUIEKTYaJIbHbIE HABBIKY PEIICHUS MTPOCTHIX 3a7ay;

Ha OIICHKY «HEYIOBIETBOPHUTENbHO» (2 Oamna) — 3amaHue NpenojaBaTeiis BBIIOIHEHO
YaCTUYHO, B IPOILIeCCe 3alUThl paboThl 00yYaIOIIUICA NOMYCKaeT CYIECTBEHHbIC OINOKU, HE
MOJKET II0Ka3aTh UHTEJUIEKTYaIbHbIE HABBIKYM PEIICHUS [TOCTABJICHHOM 3a/1auH.

Ha OIICHKY «HEYAOBIETBOpUTENbHO» (1 Oamn) — 3amaHue NpenojaBaTesis BBIMOIHEHO
YaCTUYHO, OOYYAIOUIMICI HE MOXKET BOCIPOM3BECTH M OOBSICHUTH COJCpKAHUE, HE MOXKET
MOKAa3aTh MHTEIUIEKTyalbHble HABBIKU PEIICHUS TIOCTABICHHOM 3a/1a4H.



