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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM rofy Ha 3aceqanuu Kadeapsl ['eomoruu, MapKieiiepckoro aeaa u 00orameHus mo-

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.ﬁ)I/IH_II/IH

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yueOHOM rofy Ha 3aceqanuu Kadeapsl ['eonoruu, MapKIeHaepcKoro aena u 00orameHus mo-

IIporokomor 20 1. Ne

3aB. kadempoii I/I.A.ﬁ)I/IH_II/IH

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3acenaHuu Kadeapsl ['eosoruu, MapKIneiHaepcKoro jaeia u 00orameHus mo-

IIporokomor 20 1. Ne

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

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peanm3anuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kadeapsl [ 'eonoruu, MapKIeiHaepeKkoro aeaa U 00oraiieH s mo-

IIporokomor 20 1. Ne

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

Pabouas mporpamma nepecmMoTpeHa, odcyxaeHa u ogoopena st peanusanuu B 2026 - 2027
ydaeOHOM ToJly Ha 3acefaHuu kadeapsl ['eonoruu, MapKIeiaepcKkoro ieia u 000TamieHus 1mo-

[Iporokom ot 20 1. Ne

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

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u oqoopena st peanusanuu B 2027 - 2028
ydaeOHOM ToJly Ha 3acefaHuu kadeapsl ['eonoruu, MapKIeiaepcKkoro ieia u 000TaiieHus mo-

[Iporokom ot 20 . Ne

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




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[enssMu OCBOEHUST TUCHUTIIMHBI «DIIOTAIMOHHBIN METOJT 00OTAIICHHS» SBIISIOTCS pa3-
BUTHE Y CTYJICHTOB JIMYHOCTHBIX KA4eCTB, a TaKkke (OPMUPOBAHUE MPOPECCHOHATBHBIX KOMIIE-
TeHuuii B cootBeTcTBHH ¢ TpeboBanusMu @I'OC BO no cienmansrocty 21.05.04 T'opHoe nero.

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

Jucuumnuza OrnoTaoHHbIN MeTo] 000TalleH!s] BXOIUT B 0053aTeNbHYIO YacTh yueo-
HOT0 TTaHa 00Pa30BaTEIHLHON MPOTPAMMBL.

Jlig u3ydeHus TUCHUIUIMHBI He0OXOIuMBbI 3HaHUS (YMEHUs, BiaJieHus), copMupoBaH-
HBIC B PE3yJIbTATE U3YICHUS JUCIUTLINH/ TPAKTHK:

Xumus

I'eonorus

duznyeckas XUMHS

Xumust (I0TOPEareHToB

3Hanus (YMEHUS, BIaJICHUS), MOTYICHHBIC TTPH M3yYEeHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOIUMBI 17151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

[ToaroroBka k cade u cada rocyapCTBEHHOTO dK3aMeHA

[TponsBoicTBEHHAS - IPEATUTIIIOMHAS PAKTHKA

Brinmonnenue, moAroToBka K Mpoueaype 3allUThl U 3allUTa BBITYCKHONW KBalIH(HUKAIH-
OHHOM 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 CnocobeH nmpUMeHSTh OCHOBHBIE MPUHIIMITBI TEXHOJOTHH IKCIUTyaTallMOHHON pa3Bel-
KM, 100bIYM, TIepepaboTKU TBEPIBIX MOJIE3HBIX HCKOIMAEMBIX, CTPOUTENBCTBA U 3KCILIyaTalluu
OJI3€MHBIX 00BEKTOB

OIIK-10.1 BriOupaer ocCHOBHBIE IPUHIIMIIBI pacyeTa NapaMeTpOB TEXHOJIOTHH OTKpPHI-
TOM W MOA3EMHON TOOBIUM IMOJIE3HBIX MCKOMAEMBIX, CTPOUTENILCTBA U DKC-
IUTyaTalluy I0JI3€MHBIX 00bEKTOB

OIIK-10.2 Hcnonp3yeT 0CHOBHBIE MIPUHIIMIIBI pacyeTa apamMeTpoB TEXHOJIOTHH Iepe-
PabOTKU TBEPBIX MOJIE3HBIX MCKOMAEMbIX




4. CTpyKTypa, 00b€éM U colepkaHie TUCHHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABIISIET / 3a4E€THBIX €IWHUIl 252 akaja. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 96,5 akaj. 4acos:
—aynuropHas — 90 akaj. 4acos;

— BHeayIuTopHas — 6,5 akaJl. 4acoB;

— caMmocrosTenbHas pabora — 119,8 akan. gacos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

®dopma aTTecTalnu - KypCOBOU MPOEKT, IK3aMEH

AynuropHas § =
o | KoHTaKTHas pabota & 3 dopma TEKyIIEro
=
= B aKaJl. 4acax 5 Bung KOHTPOJIS yCIIE-
Paznen/ tema 3 (B axaz. yacax) gEB N POILL ¥ Kon
S g © | camocToATeIbHON BaeMOCTH U
JUCLIATUINHBI 5 [~ . | xomnerenuun
@) 2 £ paboThI MIPOMEKYTOUHOM
nmab. | mpakT. | 38
Tlex. Z'g aTTecTaluuu
3aH. 3aH. | QO &
1. DU3HKO-XUMHYECKHE
OCHOBBI ()JIOTAIMH
3amuTa abopa-
Uzydenne ocHOB- p
" TOPHBIX paboT
1.1 Teoperuueckue oc- HOM U JIOIOJIHU-
o Hammcanme xyp-
HOBBI Tmporiecca (rora- TEeTHHON JIUTEpa- OIlK-10.1,
. 4 221 17 COBOTO MPOEKTA
L[UM, DJIEMEHTapHBIM aKT TYypBI 110 TUCLIUI- OIIK-10.2
Beinonnenue n
¢doranmu JIMHE, KOHCTIEKTa
. pelIeHHEe IPaKTH-
JEKIUA .
YeCKUX 3aJIaHHI
9
3amuTa nabopa-
N3yueHune ocHOB- » p
" TOPHBIX paboT
FHOM M AOTOIEH- Hanucanue x
Ny TEeTHHON JIUTEpa- yP OIIK-10.1,
1.2 B3aumopeiicteue a3 6 4/41 10 COBOT'O MPOEKTa
TYypbI 110 TUCLIUIM- OIIK-10.2
Brinonnenue n
JIMHE, KOHCTIEKTa
. pelieHne npaKTu-
JEKIUA .
YECKUX 3aJlaHuN
HWroro no pazneny 10 6/61 27
2. MuHepanu3anusl my3bIpbKOB
BO3/yXa npH Quorauuu
3amura tabopa-
W3ydenne ocHOB- P
. TOPHBIX paboT
HOM H JIOTIO.THH Hammcanue k
2.1 DneMeHTapHbIH aKT TEJNbHOM JIuTepa- P OIIK-10.1,
6 4/2,41 16 COBOT0 NPOEKTa
nporecca Quoranuu TYpHI 110 TACIUII- OIIK-10.2
BrinonHenue n
JIMHE, KOHCTIEKTa
. pelIeHHE TPAKTH-
JIeKIUi .
YeCKUX 3aJIaHHiI
9
3amura tabopa-
W3ydenne ocHOB- P
. TOPHBIX paboT
HOW ¥ JIOTIOJIHU-
2.2 Kunetnueckue N Hanwucanue kyp-
TEJIBHOU JIUTEpa- OIlK-10.1,
3aKOHOMEPHOCTH 6 4/21 16 COBOTO IIPOEKTa
TYypBI 110 TUCLHUI- OIIK-10.2
npouecca (roTanun BeimosHeHue 1
JIMHE, KOHCIIeKTa
. pelieHne npaKTu-
JeKLUH .
YEeCKUX 3aJlaHuN
Wroro no pazneny 12 | 8/4,41 32

3. q)J'IOTaIII/IOHHLIe PpCarceHThbl




3.1 Hasnauenue, Kiac-
cu(uKanus M OCHOBHBIC

W3ydenne ocHOB-
HOM U JIOIIOJIHU-

3amura adopa-
TOPHBIX paboT
Hamucanne xyp-

TEeJILHOH JTuTepa- OIIK-10.1
(hopmbl 3aKpETIICHUS 10 6/41 12 p COBOTO NPOEKTA ’
TYpbI IO TUCLIUII- OIIK-10.2
(IIOTAIMOHHBIX — peareH- Brimosnaenne u
JIMHE, KOHCTIEKTa
TOB . pelieHie IpaKTu-
JICKIUi .
YEeCKHUX 3aJaHui
Hroro no pazzpery 10 6/41 12
4. ®dnoranyOHHBIE MAaIIUHBI U
BCIIOMOTaTEeIbHOE
3amura tabopa-
W3ydeHnne ocHOB- p
. TOPHBIX paboT
4.1 Knaccudukanus HOMW ¥ JIOTIOJTHH-
o Hanucanue kyp-
(oTomMamMH M TpeboBa- TEIBHOMU JINTEPA- OIIK-10.1,
10 6 12 COBOTO MPOEKTA
HUSI, TpPEABSBISIEMbIC K TYpPHI 110 TUCIIUTI- OIIK-10.2
Brinonnenue n
HUM JIMHE, KOHCITIEKTa
. pelieHne npaKTu-
JeKLUiH .
YEeCKUX 3aJlaHuN
3amuTa nabopa-
W3zyuenue ocHOB- p
. TOPHBIX paboT
HOH U JIOTIOJHU-
4.2 BcenomorarensHoe N Hanwucanue kyp-
TEIBHOMU JIUTEPa- OIIK-10.1,
(oTanoHHOE 4 6 12,8 COBOTO IIPOEKTa
TYpPHI 110 TUCIIUTI- OIIK-10.2
obopymoBanue Brimonnenne n
JIMHE, KOHCIIEKTa
. pelIeHHe IPaKTH-
JeKLUi .
YeCKUX 3a/IaHHH
Wroro no pazapemy 14 12 24,8
5. IIpaktuka ¢uroranun
3amuTa nabopa-
N3yueHune ocHOB- LLl p
" TOPHBIX paboT
HOW ¥ JIOTIOJTHU-
51 Texnonorus N Hanucanue kyp-
TEeTHHON IUTEpa- OIIK-10.1,
(hII0TAMOHHOTO 4 4 10 COBOT'O MPOEKTa
TYypBI 110 TUCLIUI- OIIK-10.2
rporecca Brinonnenue n
JIMHE, KOHCTIEKTa
. pelieHne npaKTu-
JEKIUA .
YECKUX 3aJlaHuN
3amuTa nabopa-
N3yueHune ocHOB- LLl p
" TOPHBIX paboT
5.2 Opranuzanus padoThI FHOM M AOTOIEH- Hanucanue x
p p TEeTHHON JIUTEpa- yP OIIK-10.1,
(hII0TAMOHHOTO 4 14 COBOTO TIPOEKTa
TYpPHI 110 TUCIIUTI- OIlK-10.2
OTZICIICHUS Brinonnenue n
JIMHE, KOHCITIEKTa
. pelieHne npaKTu-
JeKLUi .
YECKUX 3aJlaHuN
Uroro no pazneny 8 4 24
Hroro 3a cemectp 54 136/14,41 119,8 9K3aMEH, KIT
36/14,4 KypCOBOU MPOEKT,
Hroro no aucuumninxae 54 ' 119,8 P p ’
nu SK3aMEH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mnpouecce npenojaBaHus TUCHMIUIMHBI INPUMEHSIOTCA pa3MyHble BUAbI 00pa3oBa-
TEJIbHBIX TEXHOJIOTHHA.

JIeKIIMOHHBIN MaTepuan 3aKperuisieTcsl B IpoLecce BBIIOJHEHUs J1a00paTOpHBIX padoT.
OcBoeHHE TEOPETUYECKOr0 MaTepuaia M BBIMOJIHEHUE Ja0OpaTOPHBIX paboT MO3BOJSIOT CTY-
JIEHTaM 0CO3HaTh KOMIUIEKCHBIM XapakTep Kypca, €ro OpraHu4ecKyro CBsI3b ¢ JPYTUMH JUCLHII-
JUHaMU; ¢(hOPMUPOBATH 3HAHHS O MPOLIECCAX OKYCKOBAaHUS W METAJUTYPrHUECKUX Ipolieccax, a
TaKXe B JaJIbHEHIIEeM IPUMEHUTD [10JIy4E€HHbIC 3HaHUS B IPAKTHUECKON 1A TEIbHOCTH.

[lepenaua HEOOXOAWMBIX TEOPETUUYECKUX 3HAHMM M (POPMHUPOBAHUE OCHOBHBIX IPEJ-
CTaBJICHUH MO KypCy IPOMCXOIUT C UCIIOJIb30BAHUEM MYJIbTUMEAUHHOTO 000PYI0BaHMSL.

1. Tpapuumonusie 0Opa30BaTEbHBIC TEXHOIOTHH OPUEHTHUPYIOTCS HA OPTaHU3aAIHI0 00-
Pa30BaTEJILHOrO MPOLECCa, MIPEANOIAraoIlyI0 NPAMYIO TPAHCISILUIO 3HAHUHN OT IIperoiaBaTens
K CTY/CHTY (MPEHMYILECTBEHHO Ha OCHOBE OOBSICHUTEIIbHO-MILTIOCTPATUBHBIX METO/IOB 00y4e-
HUs). YueOHas 1eATeNIbHOCTh CTYJIEHTa HOCUT B TaKUX YCJIOBHUSX, KaK IPaBUIIO, PENPOTYKTUB-
HBIN XapaKTep.

®opmbl y4eOHBIX 3aHATHUH C UCIOIb30BAHUEM TPAAULIMOHHBIX TEXHOJIOTHIL:

Wudopmannonnas JeKIus — MOCIEA0BATEIbHOE U3JI0KEHHE MaTepuana B JUCIUTUIH-
HapHOW JIOTHKE, OCYLIECTBISEMOE NPEUMYILIECTBEHHO BepOAIbHBIMU CpeACcTBaMHU (MOHOJIOT
npernojaBaTens).

Cemunap — Oeceia npenojaBaress U CTyJIEHTOB, 00CYXKI€HHE 3apaHee MOATOTOBIEHHBIX
COOOILIEHUH MO Ka)X/10My BOIIPOCY IUIAHA 3aHATUS C €IUHBIM JJI BCEX MEPEYHEM PEKOMEHye-
MOM 00s13aTeIbHOM U JOMIOJHUTEIbHOM JIUTEPATYPHI.

[IpakTryeckoe 3aHATHE, MOCBAIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHH M HaBBIKOB I10
HPEI0KEHHOMY aJITOPUTMY.

2. TexHomoruu mpoOIEMHOTO OOyUYEHUSI — OpraHu3anus o0pa3oBaTEeILHOrO IMpolecca,
KOTOpas MpeJnoaracT MoCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3AaHUE YUEOHBIX MPOOIEMHBIX
CUTYaIMi ISl CTUMYJTUPOBAHHS aKTHBHOM MTO3HABATEBHOM AEATEIBHOCTH CTYICHTOB.

@®opMbl y4eOHBIX 3aHATHUH € UCIIOJIB30BAHUEM TEXHOJIOTUN MPOOIEMHOI0 O0yUEHHUS:

[IpobnemHas JekIMs — HM3JI0KEHHE MaTepuana, HpeAroarampliee MOCTaHOBKY Ipo-
OJIEMHBIX U TUCKYCCHOHHBIX BOIIPOCOB, OCBEIICHHUE PA3IMYHBIX HAYYHBIX TTOAXO0JIOB, aBTOPCKUE
KOMMEHTAapUH, CBA3aHHBIE C pa3IMYHBIMU MOJIEJIIMU UHTEPIIPETALIMH U3ydaeMOro MaTepHara.

Jlexuus «BaBoem» (OMHapHas JIEKLMs) — U3JIOKEHHE MaTepuania B (opMe auajgoruyde-
CKOro oOIIeHHus JIByX IperojaBaTesiell (HampuMmep, peKOHCTPYKIMs Juajora mpeacTaBuTesei
Pa3IMYHBIX HAYYHBIX IIKOJI, «YUYEHOTO» M «IIPAKTHKa» U T.I1.).

[IpakTryeckoe 3aHsATHE B (hOpME NMPAKTUKyMa — OpraHu3anus yueOHoi paboThl, Hanpas-
JIeHHasl Ha pelIeHHe KOMILJIEKCHOM y4eOHO-TI03HaBaTeIbHON 3a/1a4uu, TpeOYIOLel OT CTyneHTa
NPUMEHEHUS KaK HayYHO-TEOPETHUECKUX 3HAaHUMH, TaK U MPAKTHUECKUX HABBIKOB.

[IpakTuueckoe 3aHATHE HA OCHOBE Kelc-MeToja — 00y4eHHE B KOHTEKCTE MOJIEIUPYEMOit
CHUTYallUH, BOCIIPOU3BOALICH peabHbIE YCIOBHUS HAYYHOU, TIPOU3BOJICTBEHHOM, 00IIeCTBEHHOM
nestenbHOCTH. OOyyarolyecs: JOJKHBI MPOAHATM3UPOBATh CUTYalUIo, pa3o0paThcsi B CYTH
npo0JeM, IpeaAToKUTh BO3MOXKHBIE pEIlIeHHs U BBIOpaTh yulnee U3 Hux. Keiicol 0azupyroTcs Ha
peaibHOM (haKTHUECKOM MaTepHalie WK ke MPUOIMKEHbI K pealbHONU CUTYalUH.

3. UrpoBble TEXHOJIOIMH — OpraHu3alys 00pa3oBaTeIbHOTO Mpollecca, OCHOBaHHAs Ha
PEKOHCTPYKIIMH MOJIEIIEH TOBEJICHHS B PAMKAX MPEIOKEHHBIX CIIEHAPHBIX YCIOBHIA.

®opmbl y4eOHBIX 3aHATHUI C UCTIOIB30BAHUEM UTPOBBIX TEXHOJIOTHH:

VYyebnas urpa — opma BOCCO3IaHMsI MPEIMETHOTO U COLMATBHOTO COJIEpKaHUs Oyy-
el mpodecCHOHANbHON JesITeNbHOCTH CIEeHUANINCTa, MOJASIMPOBAHUS TaKUX CUCTEM OTHOIIIE-
HUM, KOTOPBIE XapaKTEPHBI JIJISl 3TOM JEATEIbHOCTH KaK LIEJIOTO.



JlenoBast urpa — MOJIETMPOBAHUE PARTUYHBIX CUTYallUid, CBA3aHHBIX C BBIPAOOTKOW U
NPUHITHEM COBMECTHBIX PEIICHH, 00CYXIEHUEM BOIPOCOB B PEKHME «MO3TOBOTO MITYPMay,
PEKOHCTPYKIIMEH (QYHKIIMOHATLHOTO B3aUMOJICHCTBYSI B KOJIJICKTUBE U T.I1.

PoneBast urpa — umMuTalusa WIK PEKOHCTPYKIIMS MOJIEICH pOJIEBOrO MOBEICHUS B MPeE/-
JIO’KEHHBIX CLIEHAPHBIX YCIOBUSX.

4. TexHOJOTHH MPOEKTHOTO OOYYEeHHs] — OpraHu3anus o0pa3oBaTEeLHOTO Mpoiecca B
COOTBETCTBUHU C QJITOPUTMOM IIOATAIHOTO pPELICHUS MPOOJEMHONM 3aJaydl WM BBITOJTHEHUS
yueOHoro 3ananus. [IpoekT mpeanonaaraeT COBMECTHYIO Y4eOHO-TIO3HABATEILHYIO JIEATEIBHOCTh
TPYNIBI CTYJEHTOB, HAMPABJICHHYIO HA BHIPA0OTKY KOHIICTIINH, YCTAHOBJICHHE IIEeTCH U 3a/1ad,
(bOpMYyIHUPOBKY OXHUAAEMBIX PE3Yy/IbTAaTOB, ONpEeNIEHuEe MPUHIMIIOB U METOAMK PEIICHHUs I10-
CTaBJICHHBIX 3aJ1a4, TUIAHUPOBAHUE X0/a pa0OThI, MOUCK JOCTYIHBIX U ONTUMAJIbHBIX PECYPCOB,
MO3TAINHYI0 Peau3alio MiaHa paboThl, MPE3ECHTALMIO PE3YIbTATOB pabOThI, UX OCMBICICHUE U
pedakcuto.

OCHOBHBIE THUIIBI IPOEKTOB:

HccnemoBaTenbCkuii MPOSKT — CTPYKTYpa MPHUOIMKEHA K (DOpMATy HAYIHOTO MCCIIEI0-
BaHUs (JI0Ka3aTE€IbCTBO AKTYAIbHOCTH TEMBI, ONpEeTIeHUe HAydyHOU MpoOJIeMbl, MpeaMera U
00BEKTa UCCIICIOBAHMUS, IEJICH U 3a7a4, METOJIOB, ICTOYHUKOB, BBIJIBI)KEHUE TUIIOTE3BI, 0000-
IIEHHUE Pe3YJIbTaTOB, BEIBOIbI, 0003HAYEHHNE HOBBIX MPOOIIEM).

TBopueckuil MpoeKT, Kak MpaBUJIO, HE UMEET AETAIbHO NPOPAOOTAHHOM CTPYKTYpBHI;
yueOHO-TT03HABATENbHAS AEITEILHOCTD CTYIEHTOB OCYIIECTBIISIETCS B PAMKaX PaMOYHOIO 3a/1a-
HUS, IOJYUHSISICH JIOTUKE U HHTEpEeCcaM YYaCTHUKOB MPOEKTA, dKaHPY KOHEUHOTO pe3ynbTaTa (ra-
3eta, punpM, Mpa3aHUK, U3IaHUE, IKCKYPCUS U T.I1.).

NubopmanmoHHBIA TPOEKT — Yy4eOHO-TT03HABATEIbHAS JISATEIIBHOCTh C SPKO BBIPAKCH-
HOM 3BPUCTUYECKON HAMpaBICHHOCTHIO (IIOMCK, OTOOp M CHCTeMaTu3auus MHPOpMAIUN O Ka-
KOM-TO 00BEKTE, 0O3HAKOMJICHHUE YYaCTHUKOB MPOEKTa ¢ 3TOM MH(popMaluei, ee anaims u 0000-
[ICHHE 715 IPE3eHTAINK O0Jiee IUPOKON ayAUTOPHH).

5. VIHTepakTUBHBIE TEXHOJOTUH — OpPTaHHU3aIvs 00pa3oBaTEIHLHOTO MpoIlecca, KOTopas
MpEANnoaraeT akTHBHOE U HEIMHEMHOE B3aMMOJIECTBHE BCEX YUACTHUKOB, JOCTHKEHHUE HA 3TON
OCHOBE JIMYHOCTHO 3HAYUMOTO JUIsl HUX 00pa3oBaTebHOrO pe3yibrara. Hapsimy co crenmanu-
3UPOBAHHBIMU TEXHOJOTUAMM TAaKOrO0 POJia MPUHILIMII MHTEPAKTUBHOCTU MPOCIEKHUBAETCA B
OOJILIITMHCTBE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJOTUN. IHTEpaKTUBHOCTH MOAPa3yMeBacT
CyOBEeKT-CyObEKTHBIE OTHOIICHHUS B X0JA€ 00pa30oBaTeNpHOTO Mpoliecca U, Kak cleacTue, Ghop-
MHPOBaHUE CAaMOPa3BUBAIOIICHCS MHPOPMAIIMOHHO-PECYPCHOMN CPEIBI.

@opmbl yueOHBIX 3aHATHI C MCMOJIB30BAHHWEM CHEIHATU3UPOBAHHBIX WHTEPAKTHBHBIX
TEXHOJIOTHIA:

Jlexiusi «0OpaTHON CBSI3M» — JICKIHMSA-TIPOBOKAIMS (M3JI0KEHUE MaTepHala C 3apaHee
3arIaHUPOBAHHBIMU ommbKamn), JIEKIUsI-Oecena, JEKIUS-TUCKYCCHS, JIeK-
US-TIPECCKOH(EePEeHIIHSL.

CeMmuHap-IUCKyCCUS — KOJIJIEKTMBHOE OOCYXICHHE KaKOro-THOO CIIOPHOTO BOMPOCA,
npoOJieMbl, BBHISBICHHE MHEHHH B Tpymmne (MEXIpYNIoBOH JHMAlor, JTUCKYCCHS —Kak
CIIOp-IaJor).

6. MudbopManinoHHO-KOMMYHUKAIIMOHHBIE 00pa3oBaTEeNbHBIE TEXHOIOTUHM — OpraHU3a-
s 00pa30BaTEIBHOTO MPOIECCa, OCHOBAHHAs HAa NMPUMEHECHHH CIICIHAIM3UPOBAHHBIX TIPO-
TPaMMHBIX CpeJl MU TEXHHUYECKUX CPEJICTB pabOThI ¢ MH(OPMALIUEH.

®opMbl yIeOHBIX 3aHSITHH C HCIOIB30BAaHUEM WH(OOPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHI:

Jlexumsi-Bu3yanu3anus — U3JI0KEHUE COACPKaHUs COMMPOBOXKIAETCS TIpe3eHTanuen (me-
MOHCTpaIe y4eOHbIX MaTepUasoB, MPEICTABICHHBIX B PA3IMYHBIX 3HAKOBBIX CUCTEMaX, B T.4.
WUTIOCTPATUBHBIX, TpadUUYeCKUX, ayAHO- U BUIEOMATEPUATIOB).



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. A6pamos, A.A. droTarmoHHbBIE METOJIBI 0OOTaIICHU[ DJIEKTPOHHBINA pecypc] : yued-
ouk /| A.A. AGpamoB. — 4-e, u3n. — Mocksa : I'opuas 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] : yuednoe mocodue / MI'TY. - Marauroropck : MI'TVY, 2017. - 1 snek-
tpor. onr. 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. Ilepuonnueckue mznanus: «OOoramenue pya», «'opHbIi xypHam», «['OpHBIH Kyp-
HaJl. I3BecTus BBICIIMX yUeOHBIX 3aBeICHUN’, peepaTuBHbI KypHan “I'opHoe neno”.

B) MeTroauyeckue ykasaHus:

1. Ymxkesckuii B.b. JlaboparopHublil npakTukyM. «®DI0TallMOHHBI METOH 00OTraIleHUs
uist ctyaeHToB crenuanbHocTu 130405.65 nueBHOM M 3a0uHOi dopM oOydeHus». - Mar-
HU-TOTOPCK: MI'TY, 2014 - Pexum JIOCTYyTIA:
https://newlms.magtu.ru/course/view.php?id=75767

r) IlIporpammuoe obecnneuenue u UHTepHer-pecypcebi:

https://e.lanbook.com/book/111390 A6pamoB, A.A. droTalimoHHBIE METOIBI 00OTa-
meHust [DIeKTpoHHbIH pecypc] | ydeOHuk / A.A. AOpaMoB. — DIEKTpOH. AaH. — MOCKBa :
I'opuast xaura, 2017. — 600 ¢. — ISBN 978-5-98672-413-3.

https://e.lanbook.com/book/111386 Bouapos, B.A. dmorarmonHoe oborarieHue mo-
JIE3HBIX HUCKOTMAeMbIX [ DNeK-TpoHHBIN pecypc] : yueOnuk / B.A. Bouapos, B.A. Urnarkuna, T.1.
FOmmna. — Mocksa : ['opras kaura, 2017. — 837 ¢. — ISBN 978-5-98672-414-0.

https://e.lanbook.com/book/74374 A6pamos, A.A. dmoTalMOHHBIE METOIBI OOOTaIIe-

HUs [ DneKTpoHHbIH pecypc] : yueOHuk / A.A. AGpamoB. — 4-e, u3n. — MockBsa : ['opHas kHHTa,
2016. — 595 c. — ISBN 978-5-98672-413-3.
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https://e.lanbook.com/book/2073 Copokun, M.M. ®noraiiMoHHBIE METOJBI oOorarie-
HUs. XUMUYECKHUE OCHOBBI (pito-Taruu [DneKTpoHHbIi pecypc] : yuebnoe mocodue / M.M. Copo-
kuH. — Mocksa : MUCHUC, 2011. — 411 ¢c. — ISBN 978-5-87623-237-3.

IIporpammHoe o0ecnieuenmne

HaunmenoBanue N
0o Ne noroBopa CpoK JIeHCTBUS JTUIICH3UU
MS Office 2007 |y, 135 1 17.09.2007 GeccpouHo
Professional
7Zip CBOOOJHO PaCIpOCTpPaHIEMOE OCCCPOUHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
HasBanue xypca Cchuika
DOnekTpoHHas 0a3a MEPUOAMYECKHX HW3IaHUI
East View Information Services, 000 «MBUC»
HamumonansHast nH(pOpMaIuoH-
Ho-aHanuTHuYeckas cucrema — Poccuiickuii un-|URL: https://elibrary.ru/project risc.asp
nekc Hayynoro nuruposanus (PUHII)
ITouckoBas cuctema Akamemust Google (Google
Scholar)
Nudopmannonnas cucrema - EquHoe okHO J0C- URL: http://window.edu.ru/
Tyna K "HQOpMaIMOHHBIM pecypcam
Poccuiickass T'ocynapcTBennas  OuOinmoreka.
Karanoru
DnekTpoHHbIe pecypcbl Oubmuorexku MI'TY um.
['.1. HocoBa
VYHuBepcurerckass HHGOPMAIIMOHHAS CHUCTEMaA
POCCHA
MexnyHaponHas HayKoMeTpuyeckas pedepa-
THBHAas M TOJHOTEKCTOBas 0a3a JaHHBLIX Hayud-|http://webofscience.com
HbIX n3ganui «Web of sciencey
Mexnynaponnas pedepatuBHasi ¥ TOJHOTEK-
CTOBasi cpaBOYHas 0a3a JAHHBIX HAYYHBIX H3-
9 MaTtepuaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTITHHBI (MOILYJIs1)

https://dlib.eastview.com/

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

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

http://magtu.ru:8085/marcweb2/Default.asp

https://uisrussia.msu.ru

http://scopus.com

MarepuanbHO-TEXHHUECKOE 0OeclieueHue AUCUUIUINHBI BKIIIOUAET:

JleximonHas ayautopusi MynbTUMeIUITHBIE CpEACTBA XpaHEHUs, Tepeiadl U MpeCcTaB-
JeHus nHpopMalun

JlaGoparopusi MEXaHUUECKUX HccleoBaHNM (DIOTallMOHHBIE MAIllMHBI; J1a0OpaToOpHbIE
MEITbHUIIBI

[Tomenienue ans XpaHeHUs: U TPOPHIAKTHIECKOTO O00CTyKUBaHUS yueOHOro o0opy0-
Banus Llkadsr s xpaneHus: y4eO0HO-METOINIECKOHN TOKYMEHTAIINH, Y4eOHOTO 000py/IOBaHHUS 1
yueOHO-HATJISTHBIX TOCOOHH.
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6 YueOHO-MeTOANYeCcKOe o0ecTieyeHrne CAMOCTOATEILHOH PadoThl 00y4arouXcst

CamocrosTenbHas paboTa CTyI€HTOB IIOCTPOEHA TaKUM 00pa3oM, 4TO B Ipolecce paboThl
CTYACHTBI 3aKPETUISAIOT 3HAHHS, TIOJTYYEHHBIE B IPOLIECCE TEOPETHYECKOTO O0YyUCHHS, TEM CaMbIM
(bopMHpYIOT PO ECCHOHATIBHBIE YMEHUS U HABBIKU.

B npouecce mzyueHHs TUCLUILUIMHBI OCYLIECTBIISIETCS TEKYLIMM M MEPUOJUYECKUI KOH-
TPOJIb 3a pPe3y/bTaTaMHU OCBOCHUS y4eOHOro Kypca. Tekyluii KOHTpOJIb OCYLIECTBISETCS HEIOo-
CPEACTBEHHO B IPOLIECCE YCBOCHUS, 3aKperieHHus, OOOOIIeHMS M CHCTEMaTH3allid 3HAHWM,
YMEHUH, BIaJeHUs HABBIKAMHM U MO3BOJISIET ONEPAaTHMBHO JUATHOCTHUPOBATH M KOPPEKTHPOBATH,
COBEpPILECHCTBOBATh 3HAHUS, YMEHHS U BIaJIcCHUE HABBIKAMHU CTYJCHTOB, 0OECIIEYMBAET CTUMY-
JMPOBAHNE U MOTHBALMIO UX JIEATEILHOCTH HAa KaXKJJOM 3aHATUH. TeKyInii KOHTPOJIb OCYILECT-
BIIsieTCs B popMe yCTHOTO orpoca (cobece10Banus).

[Tepuonuyeckuii KOHTPOJIb 1EJIb KOTOPOro 00O0O0IIEHHEe M CHCTeMaTU3alus 3HaHUH, Ipo-
Bepka 3((HEeKTUBHOCTH YCBOCHHUS CTYACHTAMH OIPEACICHHOTO, JOIMYECKH 3aBEpPIICHHOTO CO-
JiepKaHusl y4eOHOro MaTepuasa OCYIIECTBIIsITCS B (OpME 3alIUThI JaOOPATOPHBIX, KOHTPOIb-
HBIX paboT.

[To mucuumiuHe «®nOTalMOHHBIN MeTOJ] 00OTralleHus » MpelycMOTpeHa ayJUuTOpHas U
BHEAYAMTOPHAS CAaMOCTOSITENIbHAst paboTa 00yJaromuXcs.

[TprMepHBIii IepedeHb KOHTPOIbHBIX BOIIPOCOB JUIsl CAMOIIPOBEPKH

Paznen 1. ®u3uko-XxUMUYECKHE OCHOBBI ()IOTAIUH.

1. Knaccuduxkanus GroTarmoHHBIX IPOLIECCOB.

2.  Hcropus BOZHUKHOBEHUS M Pa3BUTHS METOIA.

3. XapakTepHucTuka TBepJoi (a3bl.

4.  XapakTepuCTHKa )KUJKOH (a3bl.

Paznen 2. Munepanu3zanus my3bIpbKOB BO3/1yXa Mpu GIIOTALUH.

CMaunBaHue MUHEPAIbHBIX TOBEPXHOCTEH.

JIBOMHOM 3JIEKTPUYECKUM CIION.

TepMoIMHaMUYECKUI aHAJIN3 IIPOLIECCOB MUHEPATU3ALINH.
Kunerndeckuil ananu3 MpoLeccoB MUHEPAJIU3ALUH.

OcHoBHbI€ (aKTOPBHI, BIUSIONIME Ha POLIECC MUHEPATU3ALUH.
Kuneruka ¢iaoranuu, CKOpOCTh U CEIEKTUBHOCTh (IOTALINY.
KpymnHocTb QuioTHpyeMbIX YacTHULl.

AHanu3 cuil, 1eHCTBYIOIINX MEXKIY CONMMKAIOIIUMUCS My3bIPhKOM U YaCTHILIEH.
Pa3ILeJ1 3. ®NOTaIMOHHBIE PEareHThI.

Haznauenue u knaccuukaius GIoTalluOHHBIX pEareHTOB.
PearenTs coOuparenu, cocTaB, CBOMCTBA U MEXAHU3M JICHCTBHSI.
PeareHTh! akTUBATOpPBI U UX ACUCTBUE MPH (DIOTALMH.

PeareHTs! nenpeccopsl, cOCTaB U IeHCTBUE NP (IIOTAIUH.
PeareHTs! perysisTopbl cpelibl U UX JAeHCTBHE MPH (HIOTAIHH.
Pearentsl nenooOpa3oBaTenu, COCTaB U JIEHCTBUE.

Pasz(en 4. ®noTaMOHHBIE MAIIMHBI M BCIIOMOTaTEIbHOE 000pyI0BaHHUE.
1. Mexanuueckue (HI0TOMAIINHBI.

2.  IIneBMoMexaHm4ecknehI0TOMAIINHEI.

3. IImeBmarmueckue (HIOTO MAIIUHBL.

4. BcrnomorarensHoe (proTanoHHOE 000pYAOBaHHUE.

Paznen 5. TlpakTuka duortanun.

[TpakTuka oTanuu anoisapHbIX HECYIb()UIHBIX MUHEPATIOB.
[TpakTuka (poTanuy MeIHBIX U MEIHO-LIMHKOBBIX PY/.

[TpakTuka (poTanuy CBUHIIOBO-IIMHKOBBIX U CBUHIIOBO-MEIHBIX PY/I.
[TpakTuka (aoTanuy NOIMMETAIUIMYECKUX PYI.

[TpakTuka ¢rotanuu Hecynb(OUIHBIX MUHEPAIOB.
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IIpuMepHBIii IepeYeHb BOIIPOCOB JUIsl TEKYILEH aTTECTAllUU:

1. UYro xapakTepus3yeT BeIMYMHA KPAaeBOro yria cMayuBaHus?

2. Kak BnusitoT pearenTsl coOMpareNny U Jenpeccopbl HA CMAaYMBaHUE MUHEPATbHBIX
MMOBEPXHOCTEM?

3. UYrto Takoe ruApaTHBIN CI0M?

4, Kaxkoii kpaeBoi yroj cMauuBaHUsl SIBJISAETCS PAaBHOBECHBIM?

S. Uro Takoe rucTepe3nuc cMauuBaHus?

6. 3HaueHue SBJICHUN MOBBIICHUS U CHI)KEHUSI CMAYUBAEMOCTH MOBEPXHOCTEH is
nporiecca (GproTaum.

7. Yemy paBHa BeIMYMHA KPACBOTO yrila CMAaYMBaHUs B ClIy4ae MOJHOTO CMaulBaHUS
Y TIOJTHOT'O HECMauKuBaHUs?

8. Jns prmoTanuu KakuX MHUHEPATIOB MOTYT MCIOJB30BaThCs OYTUIIOBBIN KCAaHTOTe-
HaT W oJieaT HATpHs?

9. Kakoili peareHT sBisercss Oojiee CEIEKTHBHBIM: OJieaT HATpHs WM OyTUIIOBBIN
KCaHTOIeHaT?

10. Kak u3meHsieTcs BbIXOJ KOHIEHTpaTa MPHU YBEIHMUYEHUU KOHIIEHTPAIMU KCAHTO-
re’HaTa v mouemy?

11. Yro Takoe OecnieHHas (otarus?

12. KakoBa o6mactb npuMeHeHHs OecrieHHON ¢uioTanuu?

13. B dem 3akirodaeTcsi mpu4YMHA MOBBIIICHHS IPOYHOCTH BO3AYIIHBIX MY3BIPHKOB B
IPUCYTCTBUH IIEHOOOpa3oBaresneii?

14, Kaxkue nmenooOpa3oBarenu sSBISAIOTCS HAMOOJIee CHIIbHBIMU?

15. Kakumu cBolicTBaMu J0JKHBI 0071a1aTh (PJIOTAllMOHHBIE TIEHBI?

16. [Toyemy mpu MOBBIIEHUH KOHLIEHTPALMKM MEeHOOOpa3oBaTelsis NeHOOOpa3oBaHHUe
ycunuBaercs?

17. [Touemy My3bIpbKH BO3/yXa BBIIEISIOTCS HA IOBEPXHOCTH MUHEPAJIbHBIX YaCTHII,
a He B o0beMe KuKon (asbl?

18. Kak m3MeHsiercs BbIXOJ KOHIEHTpaTa Mpu U3MEHEHUH KOHIIEHTPALUu cobuparte-
neu?

19. Kak Bnuser crenenb ruipooOHOCTH MOBEPXHOCTH HA BEPOSITHOCTH BO3HMKHO-
BEHUS My3bIPHKOB Taza?

20. Yro Takoe BakyyMHas Quiotanus?

21. Uto Takoe cKopoCTh (ioTanuu?

22. Kakue pakTopsl BIUSAIOT HA CKOPOCTh (IIOTALMU U KaK?

23. KakoBbI mpuunHBI CHIXKEHHS CKOPOCTH (hioTaruu GiIoTUpyeMoro MuHepasna?

24. KakoBbl pUUMHBI yBETUYEHUSI CKOPOCTH (DIOTAllMU JETIPECCUPYEMOT0 MUHEpa-
na?

25. Kak u3meHsieTcsi CelneKTUBHOCTb pa3JesieHHs] MUHEPAIOB NPU YBEJIWYEHUU CKO-
poctu ¢uiotanuu’?

26. Haznauenue u MexaHu3M JEHCTBHSI IPUMEHSEMBIX PEareHTOB.

27. KakoBo 3HaueHue UCIOJIb3yEMBIX PEATEHTOB U MEXAHU3M MX JEHCTBUA?

28. KakoBbl XapakTepHble 0COOEHHOCTHU Py, NepepadaThIBaeMbIX MO MPSMON CeleK-
THBHOU cxeme?

29. Kakue pyibl Ha3bIBalOTCA CIUIOIIHBIMU CYJIb()UTHBIMU?

30. [TpuuwHbl, 3aTpyaHstone GIOTAIHIO MEIHO-IIMHKOBBIX Py/1?

31. KakoBbl JIpyrue BO3MOKHBIE peareHTHbIE PeXHUMbI (IOTAlMA MEIHO-IIMHKOBBIX
pyn?

32. Kakwue pyabsl Ha3pIBalOTCS BKPAIIICHHBIMU CYIb(UIHBIMA?

33. KakoBo Ha3HaueHHE U MEXAaHU3M JCHCTBUS MPUMEHSAEMbBIX PEAreHTOB?

34. Kakue ¢pakTops! BIusOT Ha (hIOTAIIMOHHBIE CBOICTBA yriiei?

35. KaxoBbl ocobeHHOCTH TTporiecca ¢uioTanuu yrien?



36. [Toyemy YacTHIIBI YISl UMEIOT BBICOKYIO (DIOTAIIMOHHYIO CTIOCOOHOCTH?

37. KakoBo Ha3HaueHME U MEXAHU3M JICHCTBUSA UCIIOJIb3YEMBIX pEareHTOB?

38. Kak Heo0X01MMO U3MEHHUTh peareHTHHIN PEeKUM ISl TIOBBIIICHUS Ka4eCTBA KOH-
LeHTpara?

39. Kak perynupoBath pa®oTy (hIOTOMAIIMHEI JJisi MOBBIIMICHUS KauyecTBa KOHIICH-
Tpara?

40. Kak Biusier Bpemst uioTanuu B OTACTBHBIX OMEPAIUIX Ha MOKa3aTenu QIIOTAIHH.

4]. Korpaa Obuta npeyioxkeHa neHHas cenaparus’?

42. Uto Takoe neHHas cenapanus?

43, KaxoBbI riaBHbIE 0COOCHHOCTH MIEHHOW cerapaiuu’?

44, Kak perynupyercst paboTa MaluHbl JUIs IEHHOH cenapauu?

45. KakoBbl mpenMyIecTBa U HEAOCTATKW MAIIMH JUIsl IEHHOM cemapanuy Mo cpas-
HEHUIO C IPYTUMH TUTIAaMU (hJIOTOMAIINH?

46. KaxkoBbI riaBHbIE 0COOCHHOCTH MAIIIMH JIJIs1 KOJIOHHOH (hoTamnuu?

47. KakoBa 065acTh mprUMeHEHHS KOJOHHBIX ()IIOTOMAIINH?

48. KakoBblI MyTH COBEPIIIEHCTBOBAHUS MAIIMH ISl KOJIOHHOH (uioTarmu?

49. Kak perynmupyercs padoTa KOJIOHHBIX (proToMarima?

IIpuMepHBIii IepeYeHb TEM U 3aJaHUM IS IOATOTOBKH K DK3aMEHY:

1. [Tonsitre o dnortanuu, ee 0COOEHHOCTH M POJib B Ipolieccax oOorameHus mo-
JIE3HBIX UCKOIAEMBbIX.

2. Kpeson, kcunenon, mupuaud, OIICM u OIICB. CocraB, cBoiicTBa U 00JacTh
IPUMEHEHHUS.

3. [TpakTuka draoranuu GIOOPUTa U PACTBOPUMBIX COJICH.

4. MaxkcumanbHbIH pazMep (HIOTHPYEMBIX YaCTHII.

5. Jutnodocdatel, NTUKCAHTOTEHUIB W MepkanTaHbl. CBOWCTBA M TEXHOJIOTHSA
MPUMEHEHHUS.

6. ®noromamHel @M U ¢ KADALIEM ClI0eM. Y CTPOMCTBO, PETYIUPOBKA, NIPEUMY-
IIECTBA U HEJOCTAaTKHU.

7. Knaccugukarus GproTaliioOHHBIX POLIECCOB.

8. Pearents! — nenpeccopel, MEXaHU3M UX AEUCTBUS TP (PIIOTALIUH.

9. Bnusaue nutamoB Ha nporece ¢uotanuu. CrocoObl CHUYKEHUS BIUSHUS [ITAMOB
Ha ToKazatenu (proTaruu.

10. XapakTepuCcTUKA KUIAKON (a3bl (PIOTAIMOHHOM MyJIBIIBL.

11. PearenTsl 3aMeHUTENN OJIEMHOBOW KUCIIOTHI.

12. [THeBMOMexaHNUecKue (HIOTOMAIIMHBEL. Y CTPOMCTBO, 00JacTh NPUMEHEHUS,
IIPEUMYIIECTBA U HEOCTATKH.

13. IToBepxHocTHas »Heprus. Koresus u anares3us B mpoueccax CMaunBaHHUs.

14. [{nanun v uanmiaB. CBOWCTBa, MEXaHU3M JCUCTBUS U 00JIaCTh IPUMEHEHUSI.

15. [Tpomeccrl arperanuu 4acTuil Bo (hroTaniMoOHHOW myInbiie. BrnusHue arperanuu
4acTHIl Ha (IIOTAIHIO.

16. ["a3oBast (haza dorarmoHHOM Mynbiibl. KHHETHKA BBIIEICHNS Ta30BbIX MY3bIPHKOB
13 KUJKOU (ha3bl.

17. CtpoeHue u 1elicTBUE BCIICHUBATEIEH.

18. ®dnoromamuHbl «MexaHoOp». YCTpoCTBO, pEeTryIHpOBKa, MPEUMYIIECTBA U He-
noctatku. O61acTb MPUMEHEHUSI.

19. XapakTep HEeHACHIIIEHHBIX CBSA3€HM Ha MOBEPXHOCTU MUHEpaioB. [ uapopoOHOCTD
U TUAPO(PUIBLHOCTD MOBEPXHOCTEH.

20. OnenHoOBast KUCIOTa U oJniear HaTpusi. CBOWCTBA, TEXHOJIOTUSI M 00JIaCTh IpUMe-
HEHUS.

21. [IpakTuka daotanuu MeITHO-MOJIUOICHOBBIX PY/I.

22. CmaunBanue nosepxHocteil. KpaeBoil yron cMaunBanus, rTupaTHBIE CIIOU.



23. CocnoBoe macno, UM — 68, T — 66 u T — 80. CocraB, cBoiicTBa 1 00JaCTh MPH-
MEHEHHS.

24. [IpakTuka oTanuu METHBIX CYIb(GUAHBIX PY/I.

25. TepMoanHaMHUYeCKUil aHalIM3 BEPOSITHOCTH BO3HUKHOBEHMSI Ha MUHEpPaIbHOU
MOBEPXHOCTH ITY3bIPHKOB Ia30B, BBIICISIOMINXCSA U3 PACTBOPA.

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

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

28. JByxdazubie nensl. OOpa3oBaHKe, YCTOMUYNBOCT U pa3pylIeHUE TICH.

29. CynbhuT HaTpHs, HUHKOBBIM KYIOPOC M OMXpOMaT Kayius. MexaHu3M JAelCTBUS U
00JacTb NPUMEHEHHUSI.

30. @doTarys KeJIe3HbIX PY/I.

31. JIBOIHO¥ 2JIEKTPUUECKHIA CITOM.

32. Opranundeckue aenpeccopbl. CocTaB, MEXaHU3M JCUCTBHS U 00JIACTH NMPUMEHE-
HUSL.

33. Br16op, pacder U KOMIIOHOBKA (hJIOTOMAIIINH.

34. Kiaccudukanus u HazHaueHHE QIIOTAIIMOHHBIX PEareHTOB.

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

36. doranus TOHKUX YaCTHLI.

37. BepositHOCTB itoTanum.

38. Pearentsi-perymnstopsl cpensl. CocTaB, MeXaHU3M JAEWCTBUS U 00JacTh MpHUMe-
HECHHUS.

39. [TpakTuka ¢haoTauy MeIHO-CBUHIIOBO-IIMHKOBO-TTUPUTHBIX PY/I.

40. [TpodHOCTB 3aKpeIICHUs ITy3bIphKa HA MUHEPAJIHHOH MMOBEPXHOCTU. YTOI (POPMBI.

41. Anonspueie cobuparenu. CocTaB, CBOWMCTBa, MEXaHU3M JAEUCTBUA M 00JacTb
NPUMEHEHUSI.

42. [TpakTuka (poTanyy CBUHIIOBO-IIUHKOBBIX CYIb(QHUIHBIX PY/I.

43. Tpexdaznble nensl. Bropuunoe oboraiieHrne B IEHHOM CIIO€.

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

45. [TpakTka ¢oTanuy anoisipHbIX HECYIb(UAHBIX MUHEPAIIOB.

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

47. Kunkoe crexino. CoctaB, MEXaHU3M JIEHCTBHS U 00JIACTh PUMEHEHUSI.

48. [TpakTuka ¢oTanuy CBUHIIOBBIX U IUHKOBBIX OKMCICHHBIX M CMEIIAHHBIX PY/.

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

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

51, BcnomorarenbpHoe (prioTarimoHHOE 000pYIOBAHHE.

52. CKOpPOCTb U CeNEeKTUBHOCTH IMpolecca (IoTaluu.

53. CrtpoeHnue u knaccuukalys peareHToB-coouparesiei.

54. [TpakTuka (oTanmuu MeTHBIX OKUCIEHHBIX U CMELICHHBIX PY/I.

55. ['ucTepesnc cMaunBaHUs U €ro PoJib TP (IIOTAINH.

56. ®norauust KpyMHbIX YaCTHIL.

57. [TueBMaTnueckue (roTarmoHHBIE MAIIMHBL. Y CTPOWCTBO, PETYJIMPOBKA, TIpe-

HMYyHICCTBA U HCAOCTATKH.

[lenpto 1a6OpaTOPHBIX PA0OOT MO JAHHOM IMCUUIUIMHE SIBISIETCS NPAKTHUYECKOe O3Ha-
KOMJICHHE CTY/AE€HTOB C Pa3iMYHbIMH ()JIOTAMOHHBIMH peareHTaMH M cXeMaMu (poTaluu Imo-
JIE3HBIX MCKOMNAEMbIX, & TAKXE IOJYYEHHE HABBIKOB IO BBINOJHEHHUIO Pa3IMUYHBIX ONBITOB. B
YaCTHOCTH, CTYJEHT JIOJDKEH YMETh NMPaBUILHO OOOCHOBATH PEAreHTHBIM PEXUM U IMpPe/CTaB-
JICHHYIO cXeMy (hJI0TalMu Ui 3aJaHHOTO THIIA PYyJbl, paCCUUTATh OCHOBHBIE MOKa3zaTenn 000-
raiieHuss ¥ TNpeJCTaBUTh HMHAWBUIYaJbHBIA OTYeT. Bce mMoslydeHHble SKCIEepUMEHTaIbHbIE
JTAaHHbIE HEOOXOAMMO IPOAHATU3UPOBATh, MIPOBEPUTH BBHIOJHEHA JIU OCHOBHAS LENb PaOOTHI,
chopMynupoBaTh BEIBOABI. Eciu momyuyeHsl HU3KUE TEXHOJIOTUYECKUE MTOKa3aTeNu 00oraiieHus,
YKa3aTb BO3MOXKHbIE IPUYMHBI U ITYTH MOBBIIIEHUS II0Ka3aTENEH.



[Tpu BeIMOTHEHUH PAaOOT CTPOTO COOIIOAATH MPABUIIA TEXHUKH O€30MaCHOCTH U UHCTPYK-
IIMU TI0 paboTe C anmapaTypom.

[Tepedens 1abopaToOpHBIX PAbOT:

W3yueHne BAMSHUA Pa3IMYHbIX PEareHTOB HA CMaYMBAEMOCTh TTOBEPXHOCTH MUHEPAJIOB.

Uzyuenue CBOIICTB (bI0TalIMOHHOTO neicTBUs OCHOBHBIX peareH-
TOB—coOupaTteneil. I3yuenne CBOIHCTB peareHToB - IeHo00pa3oBaTelie.

W3ydeHue cobupaTenbHOl CIOCOOHOCTH peareHToB — coOupareneil METOJOM BaKyyMHOM
droTtaum.

W3yueHnue kuHETUKH (proTanuu.

Ob6oranieHrne MeTHO-IIMHKOBOM PYZIbI IO CXeMe MPSIMOM CEJICKTUBHOM (IIOTAINH.

®dnoTanus yris.

W3ydenue paboThl HEMPEPBIBHON (hIIOTAIMOHHON YCTAaHOBKH.

drnoTanys Ha MalIMHE IS IEHHOM Cenapaluy.

®noTauys Ha KOJOHHON MallvHE.

Llens BBIMOTHEHUS KYpCOBOTO MPOEKTa MO AUCHUILTNHE «DIIOTalMOHHBIM MeToa oOora-
IIEHUS» COCTOUT B TOM, YTOOBI 3aKPENUTh U yrIIyOUTh MPAKTUYECKHUE HABBIKUIIO OOOTAlCHUIO
MOJIE3HBIX MCKOMAEeMBIX (pIIOTALIMOHHBIM METOJIOM, ITOJyYE€HHBIC Ha JICKIHSIX U MPH BHIIIOJTHEHUT
1a0opaTOpHBIX paboT. B yacTHOCTH, CTYEHT JODKEH YMETh MPaBHIILHO 000CHOBAaTh TEXHOJIO-
THYECKYI0 cXeMy (DIIOTaIlK U peareHTHBIN peXuM, BEIOPAaTh U PacCYMTAaTh OCHOBHOE M BCIIOMO-
ratreiabHOe 000pyI0BaHHE U PAllMOHAIIBHO Pa3MECTUTh €ro BO (DJIOTALIMOHHOM LIEXeE.

B mpouecce BBIIOJHEHUS 3TOrO MPOEKTA CTYAEHT JOKEH HCIOJIb30BaTh 3HAHMS, MOJY-
YEeHHBIE paHee NMPH U3yYEeHUH CMEXHbBIX JUCLUIUINH, a TAKXKE ONBIT pabOThl U HAOJIIOACHUS TIPU
IPOXOKACHUN IPOU3BOJICTBEHHOM NMPAKTUKH IO MOJYyYEHHUIO NMEPBUYHBIX MPO(dheccHoHaTIbHBIX
YMEHUH M HaBBIKOB, a TaK)Xe JMTEpaTypy IO BOIpPOCAM MPOEKTUPOBaHMS OOOTaTHUTEIbHBIX
babpuxk.

3amaHueM Ha KypCOBOM MPOEKT MpeaycMaTpUBaeTcsl pa3padoTaTh MPOEKT (PIOTAIMOHHOTO
OTJIEIeHUs JUIsl TIepepabOTKU PyJ YEPHBIX, [[BETHBIX METAJZIOB U HEMETAJNINYECKOTO ChIpbs. B
COOTBETCTBUM C 33/1aHUEM HEO0OXOAUMO 0OOCHOBATh TEXHOJOTHIO (PJIOTAIIMH, PACCUUTATh Kaye-
CTBEHHO-KOJIMYECTBEHHYIO M BOJHO-IINIAMOBYIO CXE€MBbl, BbIOpaThb M paccuuTaTb OCHOBHOE U
BCIIOMOTaTeIbHOE 000pY0BaHHE.

[TpumepHoOe 3a1aHue Ha KypCOBOM MPOEKT:

Pa3paboTtaTh npoekT GoTalMoHHOrO 11exa Juis odoraiieHus pyasl. Beiopats 1 000cHOBaTH
cxeMmy oOoramieHust pyabl. CaenaTe pacyeT KaueCTBEHHO-KOJIMYECTBEHHON M BOAHO-IIJIAMOBOM
CX€M, a TaKke OCHOBHOT'O M BCIIOMOTATeNIbHOro 00opyaoBaHus ((aoromaiivH, nuratenen pea-
TE€HTOB ¥ KOHTAaKTHBIX YaHOB). BbIOpaTh 1 000CHOBATH pEareHTHBIN PEXKUM I (PIIOTAIIUN PYIBI.
CraenaTh MPOEKT KOMIIOHOBOYHOT'O pelieHus (pIoTallMOHHBIX MAIlMH, TUIaH U pas3pe3 diaoraru-
OHHOTO 11exa. MicxoHble JaHHbIe: MaccoBas J10Ji [IEHHOI0 KOMIIOHEHTA B pyJie, %, B KOHLIETpaTe,
%, B XBOCTax, %; KPYIHOCTb U3MEJIbYEHHON PYAbl U IPOU3BOIUTEIBHOCTh Ha IPOEKTUPYEMOM
MPEIIPUITHH 3a]1a€T MPENo/1aBaTeb.

KypcoBoil poeKT BBINOIHAETCS CTYACHTAMHU I10J PYKOBOJCTBOM IPENOAABATENs, HA3HA-
YeHHOro Kadeapol, nepes KOTOPbIM KaKJbli CTYI€HT OTYUTHIBAETCS O BBIOJIHEHUHU MPOEKTa B
COOTBETCTBUM C YTBEP)KICHHBIM I'pa)MKOM U PaCIMCaHUEM KOHCYIIbTAIU.

KypcoBoii IpoeKT TOKEH COCTOSITh U3 pAaCUeTHO-TIOSCHUTEIBHOM 3anmicKi 00beM 35 — 40
CTpaHMI] PYKOIIMCHOT'O TeKCTa U rpauuecKoil yacTu, Ha KOTOPO BhIYEPUMUBACTCS IJIaH U pa3pe3
(bI0TAaMOHHOTO OTAENEHUS, YePTEeX BBINOJIHSAETCS Ha jucTe popmaTa A-1.BeinonHeHHbIH npo-
€KT 3alllMIIaeTcs CTYJEHTOM Iepe] KOMHUCCHUEN IpernoaaBareneii u3 2-3 4enoBek, B COCTaB KO-
TOPOI BXOAUT PYKOBOAUTENb MpoeKTa. [laTa 3aiuThl Ha3HaYaeTCcs HHANBUAYAIBHO JJIs KaXKI0Tr0
CTyJIEHTA [P BblJa4€ 3a/1aHus.

[Tpu BBINOIIHEHNH KypCOBOI'O IIPOEKTA NIEPEe CTYJEHTOM CTOAT ciedyrouyue 3a0aju.

1. Otpa3uTp pa3BUTHE JAHHON OTPACIM MPOMBIIUIEHHOCTH Ha COBPEMEHHOM JTalle, 3Ha-
YEHHE U NIEPCIIEKTUBBI Pa3BUTHS 00OTaILEHUS.



2. B xpatkoii XapakTepuCTUKE 00OTalleHus pybl IPUBECTH IPAHYIOMETPUUYECKHI COCTaB
pyZbl, IOCTYNAIOIIEH B OTAEICHUE U3MENbUCHMS, U XapaKTEPUCTHKY BELIECTBEHHOI'O U XUMHU-
4yecKoro cocrasa pyabl. Heo0xoaumo Taxke npeacTaBUTh TaOIMIbI (MIM KPUBBIE) CUTOBOIO CO-
CTaBa, a TAK)Ke JAHHbIE MUHEPAJOIMYECKOro COCTaBa M XMMUYECKOIO aHallu3a; OCHOBHbIE (u-
3U4YECKHE CBOICTBA PyJIbl U MUHEPAJIOB.

3. BeiOpate u 000CHOBaTh CXeMbl U3MENIbYEHHUS, KiIaccupukanuu 1 oboramenus. Paspa-
0oraTh (BBIOpaTh) MPAKTUUECKUE CXEMBI, IPUMEHSIEMBIE [yl 00OTaIllEHNs 3a/JaHHOTO TUIIA PY/Ib
Ha AQHAJIOTMYHBIX OObekTax. /laTh KpaTkoe onmucaHue W NMPUBECTH PUCYHOK IMPUHATON CXEMBI;
yKa3aTh TEXHOJOTHMYECKHE TMOKa3zarenu oboramenus. Heobxomumo obocHOBaThH Iienecoolpas-
HOCTb NPUMEHEHUs BBIOPAHHOM cXeMbl 00OTaIlleHUs IyTeM €€ CPAaBHEHHs ¢ HECKOJIIBKUMHU ApY-
TMMH TEXHOJIOTMUECKHMHU CXEMaMM C YKa3aHHEM MX HEJOCTAaTKOB M MPEUMYILECTB. Y UUTHIBas
CJIO)KHOCTb CPaBHEHUs BCEX BApUAHTOB, MOKHO OTPAaHUYUTHCS CPABHEHUEM JABYX-TpPEX BapUaH-
TOB cxeM. OLEHUTh BEITUYHUHY BKPAIJIEHHOCTH I0JIE3HBIX MUHEPAJIOB U XapaKTep UX Ipopacra-
HUS ¥ MX BIUSHHME Ha BHIOOpP CXeMbl O0OralleHMsl, B YaCTHOCTH, Ha BBHIOOP uuciia cTaguil odora-
nieHus. PaccMoTperh CloCOOHOCTh MUHEPAJIOB K MEPEU3MENbUEHUIO M OLIJIaMOBAHUIO, YTOObI
000CHOBATh YMCJIO CTAUI oOoramieHuss U TUN BblOMpaeMoro o0opynoBaHus. BeiOpaTh kauecTt-
BEHHYIO CXEMy 00OraiieHusl.

Ha ocHoBaHuu BBIOpaHHOM cXeMbl OOOTalleHHsI M IPUHATON K pacyeTy 00OCHOBATH 1iele-
CO00pa3HOCTh TNpUMEHEHMs] (IOTALMOHHBIX peareHTOB. lIpeacTaBUTh MeXaHHU3M JEHCTBUS
(JI0TaLlMOHHBIX peareHTOB.

4. IIpousBecTH pacyeT KaueCTBEHHO-KOJIMUYECTBEHHOMN CXEMBI.

5. BBIIOJHUTB pacyeT BOJHO-LIJIAMOBOM CXEMBI.

6.Bb10paTh 1 paccuuTaTh OCHOBHOE 000PYOBAHHUE.

7. Kpatko onucath MeTo/bl OIPOOOBAHMS M KOHTPOJISE TEXHOJIOTMYECKOT0 Mpoliecca
C UCIOJIb30BAaHUEM CpEACTB aBTOMaTH3anuu. Cieayer Takke KpaTKo omnMcarh anmnaparsl (ycra-
HOBKH), IPUHSATHIE 11 BCIIOMOTaTEIbHOTO KOHTPOJISI U PEryJIMPOBaHUS OCHOBHBIX MapaMeTpoB
TEXHOJIOTHYECKOI0 Ipolecca 0OoraiieHus.

8. N310KUTh OCHOBHbIE MEPONPUATHS 10 TEXHUKE 0€30MaCHOCTH, HallpaBJIEHHbIE Ha
CHI)KEHHME YPOBHS TpaBMaTH3Ma, YJIYYILIEHUS CaHUTAapHO-TMTMEHUYECKHX YCIOBUN Tpyna pa-
OOTHHKOB M Jp. (OrpaxJieHus, obecreyeHne 6e30nacHOCTH MyCKa arperaToB U MallHH, 3aluTa OT
MOPAKEHUsI HJIEKTPUUECKHUM TOKOM, YCTPOMCTBO BEHTWJISILIMHU, OCBELEHUS, 3alllUTa OT IIymMa U
BUOpALIUU, MEPONIPUATHUS IO OOpHOE C 3aMbUICHHOCTHIO U T.11.).

Cooepoicanue u oghopmieHue NOACHUMENbHOU 3aNUCKU K 3A0AHUI0 HA KYPCOBOE NPOEKMU-
poeaHue no gromayuu

Bo BBeneHuu otpaxkaeTcsl pa3BUTUE JAHHOW OTPACIH MPOMBIIIIEHHOCTH Ha COBPEMEHHOM
JTare, 3Ha4YeHNE W TEPCIIEKTUBHI Pa3BUTHS oOorameHns. B kpaTkoii XxapakTepucTuke odorarie-
HUSL PYJbl TPHUBOJATCS TPAHYJIOMETPUUYECKUN COCTaB PY/bl, MOCTYMAIOIIEH B OTACICHHE W3-
MENbYCHUS, U XapaKTepUCTHKA BEIIECTBEHHOTO M XWMHUYECKOTO COCTaBa pynsl. B pasmene
JOJKHBI OBITH TaOMHIIBI (MIIM KPUBBIE) CHTOBOTO COCTaBa, a TAKXKE JIaHHBIE MHHEPATOTHYECKOTO
COCTaBa M XUMHUYECKOTO aHaJIM3a; OCHOBHBIE (DU3MUYECKIEe CBOMCTBA PYABI U MHHEPAIOB. BeiOop 1
000CHOBaHHE CXEMBbI U3MENbUeHUs, KlacCupUKaluu U odoramieHus. B aTom pasnene HeoOXo-
IuMo pa3paboTaTh (BbIOpaTh) MPAKTUYECKUE CXEMBI, MIPUMEHseMble JJisi o0orameHus pya Ha
AQHAJIOTMYHBIX 00BeKTaX. J[aTh KpaTKoe OMHCAHKE U MPUBECTU PUCYHOK MPHUHATONW CXEMBI; yKa-
3aTh TEXHOJOTHYECKHE TOKazarenu oOoramieHus. Heooxoaumo o60cHOBATH 11€71€c000pa3HOCTh
NPUMEHEHUs BBIOPAHHOW cxeMbl oOoramieHusi. J[ns 3Toro BhIOpaHHAs CXeMa CPaBHUBAETCS C
HECKOJIbKUMH JIPYTHMH TEXHOJOTHYCCKHMH CXEMaMH, YKA3bIBAIOTCSA MX HEJAOCTATKU U MPEUMY-
[IeCTBAa. YUHTHIBASI CIOXKHOCTH CPaBHEHHS BCEX BAPUAHTOB MPHU KYpPCOBOM TMPOCKTUPOBAHUH,
MO>KHO OIPaHUYHUTHCS CPABHEHHEM JIBYX-TPEX BAPHAHTOB CXEM.

Benuunnaa BKparuieHHOCTH TMOJIE3HBIX MUHEPANIOB U XapaKTep UX MPOpPACTAHUS BIHSIOT HA
BBIOOp CXEeMBbI 0OOTaIIeHUs, B YaCTHOCTH, Ha BBIOOp 4mciia ctanuii oboramenus. CriocoOHOCTh
MUHEPAJIOB K IEPEU3MENBLYCHHIO U OIINIAMOBAHHIO TAK)KE BIIMSET HA YMCIIO CTAIUI 000TaleHus U
Ha TUN BbIOMpaemoro obOopynoBaHusi. CieAyeT y4uThIBaTh, UTO MEpEeU3MeNbYeHHe U OILIaMo-



BaHHE BPEIHO BO BCEX CIy4yasX M MOITOMY HEOOXOAMMO IMpUMEHEHHE OOJBIIOro YHciaa CTaauil
oboramenus. [Tocie aHamm3a BceX MaTepHaioB BHIOMPACTCS KaUeCTBEHHAsI CXeMa 0OOTaIeHusI.
VMest Ka4eCTBEHHYIO0 XapaKTEPUCTUKY ChIPbs, PACCUMTHIBAIOT KAYECTBEHHO-KOJUYECTBEHHYIO
cxemy oOorameHus. [Ipu ohopMiICHHH KypCOBOrO MPOEKTa HET HEOOXOAMMOCTH IMPHUBOJIUTH
pacueT BCeX y3JI0B CXEMBbI; JOCTATOYHO MPUBECTH PACUET OJTHOTO y3JIa.

Dopma 3aNUCH Ka4eCTBEHHO-KOJUYEeCTBEHHOI cXeMbl 000rameHmst

Ne Haunwme- Q, /4 Y, % B, % g, %
omnepauuil U | HOBAHHE OIIe-
IPOAYKTOB pauuid U Ipo-
IOYKTOB
1 2 3 4 5 6

Hcxoas u3 JaHHBIX KaUECTBEHHO-KOJIMYECTBEHHOIO pacueTa TEXHOJIOTUYECKOM cXxeMbl 000-
ralieHus, COCTaBJISETCSI UTOTOBBIN OanaHc MPOIYyKTOB 0OOraleHusl.

Pacuer BogHO-1IUTIaMOBOM cxeMbl. L{enp npoekTupoBaHus U pacyera BOJAHO-IIAMOBOU CXEMBI
- obecrieyenne onTuManbHOro otHomeHus JK: T B onepanusax cxeMsl; onpeaeieHne KOInuecTBa
BOJIBI, 100ABIISIEeMOH (MJTH BBIBOJMMON ) B TOM MJTM MHOM OTIEPAIIMH; OIIPEICTICHIE O0IIEero pacxo/a
BOJIBI M COCTaBJIeHHE OanaHCcoB 10 Bojie ( o0uieit u ceexeit ). [Ipu pacuere cienyer yuuThIBaTh,
YTO CyMMAapHO€ KOJIMYECTBO BOJIbl, IOCTYMNAIOIIEH B IIPOLIECC, BCETAA IOJIKHO ObITh PaBHBIM
CYMMapHOMY KOJIMYECTBY BOJbI, YXOJSAIIEMY U3 Ipolecca ¢ KOHEYHbIMH npoaykTamu. OOrias
noTpeOHOCTh BOABI Jytst 1iexa (dadpuku) Ha 10-15 % npesbiaeT moTpedieHne BOIbI IS TEX-
HOJIOTUYECKUX 1IeJIell (Ha CMBIB MOJIOB, MPOMBIBKY anmaparoB u T.1.). [loaHoro pacuera Bo-
HO-IIIJITAMOBOM CXEMBI B TOSICHUTEIILHOM 3aIiCKe MPOBOIUTH He Tpedyercs. Heobxomumo noka-
3aTh MOCIEA0BATEIbHOCTh pacyeTa, yKa3aTh pacueTHbIe (POPMYIbl 1 OKOHYATEIbHBIC PE3YIbTAThI
pacuera. JlaHHbIe pacueTa CBOJIATCS B OTJENbHYIO TaOJIUILY.

DopMa 3aNHMCH BOAHO-LIIIAMOBOM CXEeMbI

No  omepa- | HaummeHnosa-
UMA M Tpo- | HUE oOlepanui Q, /4 R W, M fa V, M /g
JTYKTOB Y TIPOAYKTOB
1 2 3 4 5 6

Jlist onTUMU3alUK MPOLIECCOB U3METbUYEHHUS, KiIaccu(UKaiu, o0oraimeHus 1 T.M. HeoO-
XOJIMMO TPOBOJIUThH KAXIYI0 olepariio 00padoTku npu nonydeHuu 3HaueHus XK:T ®. Otu 3Ha-
yeHust OepyTCsl UCXOAS M3 MPAKTUYECKUX WIIM MCCIEeNOBATENIbCKUX MaHHBIX. PazxikeHue mpo-
JIYKTOB OCYIIECTBJISIETCSI JOOABIEHUEM BOJIbI, YTO JIETKO OCYIIECTBUMO. Y MEHBIIICHUE OTHOIIIE-
Hus JK:T Tpebyer omeparuii 06€3BOKMBaHUS, KOTOPhIE 3HAYUTENHHO ciiokHee. [loaToMy ore-
paruy 00e3BOKMBAHUS CIIEYEeT BBOJIUTH B CXEMY B KpallHUX CIydasx, KOTJa OHU HEOOXOIUMBI
JUIsl TIOBBIIICHHS] TEXHOJOTHYECKUX TMoKa3zaTenei. Hopmbl pacxona 1ONMOJHUTENbHON BObBI, AB-
JISTFOTCST TOYKE MCXOJTHBIMU TOKA3aTEeNsIMU, HEOOXOIUMBIMHU TIPU pacyeTe BOJOILIAMOBON CXEMBI.
BraxHOCTh OTJENBHBIX MTPOYKTOB, UMEIOIINX OTHOCUTENIHHO MOCTOSHHYIO MIIA KOJIEOIIOIIYIOCS
B Y3KHX TIpe/iesiaX 3HAYeHU BEJIMYUHY, TAK)KE COCTABIISICT TPYIITY MCXOMHBIX IMOKa3aTeneH s
pacuera BOJIOIIAMOBOM CXEMBI.

[Toce Bcex pacueToB Ha KaueCTBEHHYIO CXEMY OOOTaIlleHUsI HAHOCSATCS CTPEIKH K MECTY
MO/1a4y BOJIbI C YKa3aHUEM €€ KOJIMYEeCTBa.

Ha ocHOBaHMM TEXHOJOTUYECKOW CXEMBbI OOOTAIllEHUs MPOM3BOATCA BBHIOOp W pacuer
ob6opynoBanus. [Ipu BeIOOpe 000pyI0BaHUS PEIAIOTCSI B OCHOBHOM TpH Bompoca: 1) BeIOOp THma
(bI0TaMOHHON MaIMHBL, 2) ompeaeneHne TpedyeMoro ooreMadIoTallmOHHOW MAaIWHBI B 3a-
BHCHUMOCTH OT YCJIOBUU €€ pabOThI U pa3Mepsl; 3) OmpeeeHre ONTUMAIBHOTO B TEXHOIOTHYE-
CKOM U TEXHHKO-3KOHOMHMYECKOM OTHOUICHMSX pa3Mepa (hIOTAlMOHHON MallMHBI U B CBS3H C
TUM HEOOXOJWMOTO KOJIMYECTBA YCTAHABIMBAEMBIX (DJIOTAIMOHHBIX MAIMH. Tak Kak pacuer
CBOJIUTCSl B OCHOBHOM K OTPEIEIICHUIO KOJUYECTBA 00OPYAOBaHMS, TO 11eJIecO00pa3Ho Bce 000-
pPYIOBaHHE CBECTH B TaOIHILY.



®opma 3aUCH CBOAHOMN TA0 MBI (PJIOTANMOHHBIX MAIIIUH

Haumenosa- Tun  duora- | Konmuect- OO01ee
HHE ONEpALlMM | IMOHHOM Ma- | BO IIT. Ha | KOJHMYECTBO,
LIHHEI OJIHY CEKIIHMIO | IT
1 2 3 4

BriOpartp 1 onmcaTh BciomorareiabHOe 000pYyA0BaHUE, K KOTOPHIM OTHOCSITCS KOHTaKTHBIC
YaHbl U IUTATEIN U1l JO3UPOBKU U PABHOMEPHOMU I10J1a4H PEarcHTOB.

I1o pe3ynbpTaTaM BBIIOJHEHHBIX PACYE€TOB BBIIIOJIHUTH IIPOEKT KOMIIOHOBOYHOI'O PEILEHUS
(JI0TaLlMOHHBIX MAIlMH, IUIaH U pa3pe3 (I0TalMOHHOIO 1IeXa.

IIpuMepHBbIii HepedyeHb TeM KYPCOBOI0 MPOEKTA

Ne [IpousBoau- Maccosas
Bapu- | HaummeHOBaHHE MOJE3HOI0 HCKOITAeMOIo TEJIBLHOCTD, JIOJISI KOMIIO-
aHTa T/9ac HEHTOB, %
1. ['paduroBas pyna 800 2,5

2. ['paduroBas pyna 2000 5,5

3. Mennas pyna 4000 15

4, Mennast pyna 2000 1,2

5. MenHo-[IMHKOBAas 3000 1,1u2,1

6. MenHo-1MHKOBas 4000 1,3u1,8

7. MenHo-[IMHKOBAas 5000 1,2u1,9

8. diroopuTOBas 1000 17

9. dmoopuToBas 1200 16

10. PrytHO-(aroopuToBas 1500 0,1 m 16,5
11. CBUHIIOBO-IIUHKOBAS 3500 0,7mu 1,5
12. CBHHIIOBO-IIMHKOBAs 3000 0,5ul,7
13. CBUHIIOBO-M€eTHAI 4000 0,8mu1,2
14. CBHHIIOBO-MEIHAS 2000 09ulAd
15. VYroab 4000 A€ —-22

16. Yroas 5000 AS-24

17. [Monumerammuueckas pyaa (Pb, Cu, Zn) 3000 0,7,09,21
18. [Monumerannuueckas pyaa (Pb, Cu, Zn) 5000 09,12, 272
19. PryTHO-(moopuroBas 2500 0,11 m 19
20. MegHo-1IMHKOBas 4000 12u2,1
21. MenHo-11MHKOBas 3500 1,1mu 1,8
22. MenHo-1MHKOBas 4500 09mu2,1
23. MenHo-1MHKOBas 4000 0,7u 3,1
24, Mennas 2500 1,5

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.:

Kox naanka-
TOpa

Nuaukarop goc-
THKEHUS KOMIIE-
TEHIUH

OneHouHbIE CpesicTBa

OIIK-10 Cnoco6eH npuMeHSATh OCH

KOonmaeMbIX, CT

OBHbIC IPUHIHUIIBI TEXHOJIOTHH IKCIJIYaTAIMOHHOM Pa3BeIKHU, 100bIYH, NepepadoTKH TBePAbIX M0JIe3HbIX HC-

OUTC/ILCTBA U OKCILIYaTallUH IOA3EMHBIX 00HLEKTOB

OIIK-10.1

BriOupaer  ocHOB-
HBIC TIPUHITUTIBI
pacuera mapamer-
poB TEXHOJIOTUH
OTKPBITOM H TOJ-
3eMHOH J0OBIYH
IMOJIE3HBIX HCKO-
IMaeMBIX, CTpOU-
TENbCTBA JKC-
ITyaTaluu o Ji-
3E€MHBIX 00BEKTOB

u

1.

HBOo~NoTRWN

(CuSO4

0.
11.
12.

Hepeqeub meopemudecKux 60npocoe6 K IK3ameny:

CymHoCTS, TI1aBHBIE 0COOCHHOCTH U Kiaccu(uKaius GIOTaMOHHBIX TPOLIECCOB.
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.
CKOpOCTb U CENEeKTUBHOCTH(IOTAIUY.
dnoTanMsuaCcTUIPA3TNIYHONKPYITHOCTH
OcHoBHbIE (aKTOPBI, BIUSAIONINE HA TEXHOJIOTUIO (hIOTAIUH.
Knaccudukanus ¢paoromamnt 1 TpedOBaHUs, IPEAbIBISIEMbIE K HUM.
Be100op, pacueT 1 KOMIIOHOBKa OCHOBHOT'O M BCIIOMOT'aTEIbHOTO (PIIOTAIIMOHHOTO 000PY0BaHUS
Texnonorus ¢aoraunroHHoro npouecca. CoBpeMeHHbIE TEHACHIIUN Pa3BUTHSL.
Pounb 1 MecTo (hI0TalMOHHBIX METOIOB OOOTAIIeHUS TIPH NepepadoTKe YrieH, py1 YepHBIX, IIBETHBIX U
PEIKUX METAJIJIOB.

Pewumbs 3a0auy:

Kakoii OyzeT KoHLIeHTpalusl pacTBopa cyib(aTa Meu, MOITYy4eHHOro Ipu pacTBopeHuu 10 r menHoro Kymopoca

. 5 H20) B 300 mu1 BosIBI?

PactBop kakoit koHreHTpanuu (%) momxyuutcs mpu pactBopeHuu 0.01 momnst CuSO4 B 100 T Bogs1?

Pewiums 3a0auy:

PaccuuTaTh TeXHOJOTHUYECKHE MTOKA3aTeIN 00oTameHus (PIOTAIMOHHOTO 11eXa. Pe3ybTaThl MpecTaBUTh B TAOJHIIE.
Hcxonnsie nannelie: MmaccoBas noisCu B pyae — 0,9 %, B konnentpare — 20 %, B xBoctax — 0,1 %.




Kox naanka-
TOpa

Nupaukarop noc-
THKEHUS KOMIIE-
TEHIUH

OneHouHbIE CpesicTBA

OIIK-10.2

Hcnonb3yer oc-
HOBHBIC TPUHIUTIBI
pacuera mapamerT-
POB  TEXHOJIOTHH
nepepaboTKu

TBEPABIX IOJIC3HBIX
HCKOMAeMbIX

Ilpumepnvie npakmuyeckue 3a0anus 011 IK3aAMeHa:

CocTaBUTh CXEMY M PEareHTHBIM PeKUM I (DIOTAIMU PY/IbI

Pewiums 3a0auy:

OnpenenuTh TEXHOJIOTHYECKUE TTOKa3aTeNN (IIOTALIMOHHOTO 000TAIIEHUsI METHON PYIbL:

- BBIXOJ1 MEJIHOT'O KOHIIEHTpATa,

- BBIXOJ] XBOCTOB,

- Maccy XBOCTOB,

- U3BJICYEHUE MEIU B ME/IHbII KOHILIEHTpAT,

- 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).

Boinoanums 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
pyne — 1,0 %; pyaasie Munepainbsi— xanpkonupuT (CuFeS,), 6opauTt (CusFeS,); mpou3BoIUTENBHOCTE (PIIOTAIIMOHHON
¢dadpuku — 5 MIIH.T/TOJI.




0)Ilopsinok mnpoBedeHUS] MPOMEKYTOUHON aTTeCTAUMHU, MOKA3aTeJIH H KPUTEPHHU
OLICHUBAHMUS:

[TpomexxyTouHasi arTecTamusi MO IUCHUIUIMHE «DIIOTAIMOHHBIA METOA OOOTAIICHUS
BKJIIOUAET TEOPETUYECKUE BOMIPOCHI, MTO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS 00YUaIOUTUMUCS
3HAHWH, U MPAKTUYCCKUE 3aJaHUs, BBISIBISIIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHHUH U Bla-
JEHUI1, TPOBOAUTCS B popMe SK3aMeHa U B (hOpME BHITIOTHEHUS U 3aIUTHI KypCOBOTO MPOEKTA.

DK3aMeH 10 JaHHOW TUCIHMIUIMHE TPOBOJUTCA B YCTHOU (GopMe 1O dK3aMEHAIMOHHBIM
ousietam, KaX/blii U3 KOTOPBIX BKIIIOYAET 2 TEOPETUUYECKUX BOIPOCA U OJHO MPAKTUYECKOE 3a-
JlaHue.

DK3aMeH NPOBOAUTCA MO OumiieraM, OXBaThIBAIOIIMM BeCh MpOHAeHHBbIA Marepuan. [lo
OKOHYaHHMM OTBETA 3K3aMEHATOP MOXKET 3aJaTh CTYIAEHTY JOIOJHUTEIIbHBIE U YTOUHSIOIINE BO-
npockl. [lonokuTenpHBIM Takke OyIeT CTpEeMJICHHE CTYAEHTa HW3JIOKUTh Pa3IMuHble TOYKHU
3pEeHHs Ha paccMaTpUBAEMyI0 MPOoOJIEMY, BBIPa3UTh CBOE OTHOILICHHUE K HEH, MPUMEHHUTh T€Ope-
TUYECKUE 3HAHUS 10 COBPEMEHHBIM ITpoOiieMaM 00O0TaleH sl TOJIE3HBIX HCKOTTAeMBbIX.

IToxa3aTenu U KPpUTEPUH OLIECHNBAHUS IK3aMeHa:

— Ha OLEHKY «OTIMYHO» » (5 0amioB) — oOydaromuics MOKa3bIBa€T BBHICOKUH YPOBEHb
c¢(OpMUPOBAHHOCTH KOMIIETEHIIUMH, T.€. CTYJEHT, IPEICTABIISIET BCECTOPOHHEE, CUCTEMATUYECKOE
U NIyOOKOe 3HaHHe y4yeOHO-IIPOrpaMMHOT0 MaTepuasna, yMeHHe CBOOOIHO BHITIONHSATE 3a/1aHUS,
IIPEAYCMOTPEHHBIE IPOrPAMMOM, YCBOMBIIMI OCHOBHYIO M 3HAKOMBII C JOIOJIHUTEIBHOU JIUTE-
paTypoi, peKoMeHJIOBaHHOW mporpamMmoii. Kak mpaBuio, OIeHKa «OTJIMYHO)» BBICTABISAETCS
CTyJEHTaM, YCBOMBLIMM B3alUMOCBS3b OCHOBHBIX NOHSATHUH IUCUMIUIMHBI B MX 3HAUEHUU IS
npuodperaeMoii npodeccuu, MPOSBUBIIUM TBOPUYECKHE CIOCOOHOCTH B MOHUMAHUU, U3JI0KEHUU
Y UCMOJIb30BaHUH Y4€OHO-IIPOrPaMMHOI'0 MaTepuaa.;

— Ha OLEHKYy «xopomo» (4 Oamna) — oOydaroIuicsl TMOKa3bIBAaeT CPEeIHUI YpOBEHb
c(OpMUPOBAHHOCTH KOMIETEHIIMH, T.€. CTYIEHT NpPEJACTaBiIsIeT I[OJHOE 3HaHHE Y4eo-
HO-IIPOTPAMMHOI'0 MaTepuaa, yCIEIIHO BBIIOJIHAIOIUN NPEeAyCMOTPEHHBIE B NPOrpaMMe 3a-
JTaHUs, YCBOMBIIMI OCHOBHYIO JIMTEpaTypy, PEKOMEHI0BaHHYIO B mnporpamme. Kak mpasuio,
OILICHKA «XOPOILIO» BBICTABIIAETCS CTYACHTAM, MOKA3aBIIMM CUCTEMATHUUECKUN XapakTep 3HAHUUN
[0 JUCHUIUIMHE U CHOCOOHBIM K MX CAMOCTOSATEIbHOMY ITONOJHEHUIO M OOHOBJIEHHMIO B XOJ€
nanpHeimeil yue6Hoi paboTsl U MpohecCHOHATBHON 1eATeIbHOCTH;

— Ha OLIEHKY «YyJIOBJIETBOPUTEIbHO» (3 Oaia) — 00y4aromuics MOKa3bIBaeT MOPOTOBBII
ypOBEeHb C(HOPMHUPOBAHHOCTU KOMIIETEHIMH, T.€. CTYJIEHT, NPEACTaBIsIeT 3HAHHS OCHOBHOIO
y4eOHO-TIPOrpaMMHOT0 MaTepuasga B 00beMe, HEOOXOAUMOM JUIsl JaJlbHEHIIed y4eObl u npen-
cTosilield paboThl MO CNENUATBHOCTH, CIPABIISIONINICS C BBIOJHEHUEM 3aJlaHHM, MpeycMOoT-
PEHHBIX MPOrpaMMOM, 3HAKOMBIM C OCHOBHOW JIUTEPATYPOMl, PEKOMEHJIOBAaHHOW MPOrpaMMOM.
Kak mpaBwiio, OLIEHKA «yJIOBJIETBOPUTEILHO» BBICTABIISIETCA CTYAEHTaM, JOMYCTUBLIMM IIO-
IPEUIHOCTH B OTBETE HA 3K3aMEHE U IPU BBHIMOJIHEHHWH 3K3aMEHAI[MOHHBIX 3aJaHuid, HO oO0ua-
JTAIOIIMM HEOOXOJMMBIMH 3HAHUSAMHU JUIS UX YCTPAHEHUS M0 PYKOBOJICTBOM IpENoaBaTes;

— Ha OIICHKY «HEYJOBICTBOPUTENHHO» (2 Oaiia) — pe3yiabTaT OOy4eHHsS HE OCTHUTHYT,
o0yyaromuicss He MOXKET TI0Ka3aTh 3HAHUS Ha YPOBHE BOCIPOU3BEACHUS U 00bICHEHHS HHPOP-
MalHi, HE MOKET MOKa3aTh MHTEJUIEKTYyalbHbIE HAaBBIKUA PEIICHMs] MPOCTHIX 3a1ad, T.€. y CTY-
JIeHTa, OOHAPYXHUBAIOTCA MPOOENTbl B 3HAHUSX OCHOBHOI'O y4eOHO-TIPOrpaMMHOI0 MarepHaa,
JOCTUTHYTHI MPUHUIUIUAIbHBIE OIIMOKM B BBIMOJHEHUHU MPETYCMOTPEHHBIX MpOrpaMMoOi 3aja-
HUM.

Ha OIICHKY «HEYJOBJICTBOPUTEIHLHO» (1 6an) — oOydaromuiicss He MOXKET TTOKa3aTh 3HAHUS
Ha YpPOBHE BOCIPOHU3BEICHUS U OOBSICHEHUS MH(POPMAILMU, HE MOXET MO0Ka3aTh MHTEIIEKTY-
aJbHbIE HABBIKK PEIICHUs POCTHIX 3a7au.



IMoka3aTeu U KPUTEPUH OLIEHMBAHUSI KYPCOBOT0 MPOEKTA:

Ha OIEHKY «OTJIIMYHO» (5 0a/mioB) — paboTa BHITIOJIHEHA B COOTBETCTBUHU C 33aJIaHUEM, 00Y-
YaIOILMICS MOKA3bIBAECT BBICOKUK YPOBEHb 3HAHUK HE TOJIBKO HAa YPOBHE BOCIPOMU3BEICHUS U
00BsicHeHUS! UH(OpPMALIMK, HO U WHTEIJICKTyaJIbHbIe HABBIKHM pelieHus: npoljeM U 3a1ad, Haxo-
KICHHS YHUKATBHBIX OTBETOB K MPoOIeMaM, OIICHKH U BBIHECEHUSI KPUTHUECKUX CYXKICHUH;

Ha OIIEHKY «xopoimio» (4 6amia) — paboTa BBIIOJTHEHA B COOTBETCTBUU C 3aJIaHUEM, 00Y-
YAFOIIUNCS TTOKA3bIBACT 3HAHUS HE TOJILKO Ha YPOBHE BOCIPOHM3BEACHHS U OOBSICHEHHS HHDOP-
MaIiH, HO U UHTEJUIEKTyallbHbIe HABBIKH PELICHUsI MPOOJIeM U 3a[a4, HaXOXKICHHS YHUKATIbHBIX
OTBETOB K IpoliieMam;

Ha OIICHKY «yJOBJIETBOPHUTENbHO» (3 Oamna) — paboTa BBINOJIHEHA B COOTBETCTBHH C 3a-
JaHUeM, OOYJarOIIUNCS MOKA3bIBACT 3HAHWS HA YPOBHE BOCIIPOHM3BEICHHS U OOBSICHEHUS WH-
dbopManuu, MHTEJUIEKTYyalbHbIE HABBIKH PEIICHUS MTPOCTHIX 3a7a4;

Ha OIICHKY «HEYIOBJIETBOPHUTENbHO» (2 Oaia) — 3aJaHHe NpenoJaBaTess BBIIOIHEHO
YaCTUYHO, B IPOILIeCCe 3alUThl paboThl 00yYaIOIIUICA NOMYCKaeT CYIECTBEHHbIC OINOKU, HE
MOJKET TI0Ka3aTh MHTEIUICKTYAIbHBIC HABBIKHM PEIICHUS TOCTABICHHOW 3a/Ia4H.

Ha OLIEHKY «HEYIOBIETBOpUTEIbHO» (1 6amt) — 3aaHue npenoaBaTess BHIIOTHEHO Yac-
TUYIHO, 0OYYAIONUICS HE MOXKET BOCIIPOU3BECTH U OOBSICHUTH COJICP)KaHHE, HE MOXKET MMOKa3aTh
MHTEJJICKTYaJIbHbIE HABBIKW PEIICHUS TTOCTABJICHHON 3a]a4u.



