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PaGouast mporpamMmMa JUCITUTUIMHBI pa3paboTaHa B COOTBETCTBUH C:

- @enepanbHbIM TOCYAApPCTBEHHBIM OOpa30BaTEIbHBIM  CTAaHIAPTOM
BBICIIET0 00pa3oBaHus — OakangaBpHara 1o HampaBieHHI0 noarotoBku 15.03.05
KOHCTpYKTOPCKO-TEXHOJIOTUYECKOE ~ OOECleYeHUEe  MAIIMHOCTPOUTEIBHBIX
IIPOU3BOJICTB, YTBEPXKIACHHBIM MpPUKa30M MUHHUCTEPCTBA HAYKU M BBICIIETO
obpazoBanus Poccutickoit denepannu Ne 1044 ot 17 aBrycra 2020 rona;

- y4eOHBIM IUIAHOM II0 HampaBlieHHI0 moArotoBku  15.03.05
KoHCTpYKTOpCKO-TEXHOOTHUYECKOE ~ OOECIEUECHUE  MaIIMHOCTPOUTEIIBHBIX
MIPOU3BO/ICTB, HAMPABICHHOCTh « T€XHOJOTUS MOJIUMEPHBIX U KOMIIO3UIIUOHHBIX
MaTepUaIOB.

PabGouass mporpamMma AWCIMIUIMHBI BKIOYAaeT B Ce0S  OICHOYHBIC
Martepuasibl  JUIsl  TPOBEACHUS  TEKYIIEro KOHTPOJIS  yCIEBAEMOCTH U
MPOMEXKYTOUHOM aTTecTaluu 1o aucuuruinie (1.7 OueHounbsie MaTepuaibl (HoHT
OIICHOYHBIX CPEJICTB) /ISl TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U TPOMEKYTOUHOM
aTTeCTAaIIVH ).

Astop: H. C. X6anoB, K.T.H., Jo1eHT Kadenpsl «MalmmHocTpoeHue,
HHEPreTUKa U aBTOMOOUIbHBIN TPAHCIOPT

[Iporpamma omoOpeHa Ha 3acemanuu kKadeapsl «MalmHOCTpOCHHE,
SHEPreTUKA U aBTOMOOWJIBHBIM TpaHcmopT» (mpotokos Ne ot .05.2025).




1 IlepevyeHb IUIAHMPYEMBIX Pe3yJbTATOB O0OY4YEeHHUS] MO JAUCHUILIHHE,
COOTHECEHHBIX C IUVIAHUPYEMbIMHU Pe3yJIbTATAMHN OCBOEHHUSI 00pa30oBaTeIbLHOM
NporpaMMbl

1.1 Ileab ocBOeHMSI AUCHUIIIHHBI
Ilenbto OCBOCHUS MUCIUILUIMHBI SIBJISICTCS YTIyOJIeHHE YPOBHS OCBOCHUS

oOyJaroIMMUCs TPO(PECCHOHATBHBIX KOMIETEHITUH, HEOOXOUMBIX IS PEIICHUS
3a/1a4 mpodecCuoHaIBLHOM IeATeLHOCTH, MPECTaBACHHBIX B Ta0mwmie 1.1.

Tabmuma 1.1 — 3agaun npodeccnoHaNbHON NeATETLHOCTH
Ob6nactp npodeccnoHaIbLHON Tun 3agau 3anauun npodeccuoHaNbHOMI
nesrensHOCTH (110 Peectpy | mpodeccnonansHOR JEATEIILHOCTH
MunTpyna) JIEATEIbHOCTH

40 CkBO3HBIC Bunbl | [IpousBopctBenno- | Paszpabotka TEXHOJOTMYECKUX

npodeccuOHaTHLHON TEXHOJOTUYCCKHUI HPOLIECCOB U3TOTOBJICHHSI

JeATEIILHOCTH MAaIIHHOCTPOUTEIBEHBIX U3eTui
CPEIHEW  CIOKHOCTH  CEPHUMHOIO
(MaccoBOro) MpoOM3BOJICTBA

K ocHOBHBIM 3aadyamM U3y4eHHUS AUCIUIUIMHBI OTHOCUTCA MOATOTOBKA
oOy4Jarommxcss K BBINOJHEHUIO TPYIOBBIX (YHKIUA B COOTBETCTBUU C
npodeccuoHanbHbIMU cTaHaapTaMu (Tabnuna 1.2).

Tabnuna 1.2 — TpynoBbie GyHKIMH
HanmenoBanue Kon, HamMmeHOBaHME W YypOBEHB
npodeccuonanbHoro | kpanupukanuu OTD, Ha KoTOpBIE

Kon 1 HaumeHoBaHue Tpy10BbIX
GbyHKUINH, Ha KOTOpBIE

CTaHaapra

OPHUCHTHPOBAHA JUCHUIIJINHA

OPHUCHTHPOBAHA JUCHUITIJINHA

40.031 Cnenuanuct
1o TEXHOJIOTUSAM
MEXaHOCOOPOYHOTO
MIPOM3BOJICTBA B
MaIIMHOCTPOECHU U

C6, TexHoyornueckas IOATrOTOBKa
MIPOU3BOJICTBA
MaIIMHOCTPOUTEIBHBIX
CpeaHEN CIOKHOCTH

N3IEITNN

C/03.6 Pa3pabotka
TEXHOJIOTHYECKUX  TPOIIECCOB
U3TOTOBJICHUS
MaIIMHOCTPOUTENBHBIX MU3EITNI
CpeaHel CI0XKHOCTH CEPUUHOTrO
(MaccoBOro) MPOU3BOJICTBA

C/02.6 Pa3pabotka
TEXHOJOTMYECKUX  MPOIIECCOB
W3TOTOBJICHUS OITBITHBIX
o0pasioB

MaIlIMHOCTPOUTEIBHBIX U3ETUN
CpeHEN CIIOKHOCTH

1.2 IlepevyeHb MIAHMPYEMBIX Pe3yJbTATOB 00y4eHHS 10 IUCHUILIHHE

B TabGauue

1.3

MnpcacTaBJICHbI

KOMIICTCHIINN,

dbopmupyembie Y

06yan0meroc;I B PE3YyJbTAaTC OCBOCHUA JUCHHUITIIMHBI, MHANKATOPbI KX JOCTUKCHUS
H INTAHUPYEMBIC PE3YJIbTAaThI 06y‘1€HI/I}I IO JUCHUIIIINHE.




Tab6muma 1.3 — ComepxaHnue 0CBauBaeMbIX KOMIICTCHITHI
Kon wu wnaumenoBanue | IIK-1. TexHomorudeckass moAroToBkKa IMPOU3BOJICTBA

KOMIIETEHIIUH MalTUHOCTPOUTEIBHBIX U3JICTUN CPETHEH CII0KHOCTHU
Kon wu mnaumenoBanue | [IK-1.1. Pa3paboTka TEXHOJIOTHYECKHUX TPOIECCOB
WHJUKAaTOpa HM3rOTOBJICHUS MaIIUHOCTPOUTEIBHBIX — U3JICIUI
IOCTHOKEHUS CpPeIHEW  CIIO)KHOCTH  CEpUHHOro  (MaccoBOro)
KOMIIETEHIIUH MIPOU3BOJICTBA

[Inanupyembie 3HaTh

pe3ynbTaThl 00y4eHUs M0 | DU3UKO-XMMUYECKUE

JHCLHIIIHHE OCHOBBI ITPOIIECCOB

MIPUTOTOBIICHUS JINTEHHBIX
CILUIABOB; JIUTEHHBIC CBOMCTBA
METAJLJIOB U CILIABOB;
(bu3MYECKYIO CYITHOCTh
Mpo1IecCOB POPMUPOBAHUS
CTPYKTYpPHI U CBOICTB OTJIMBOK;
OCHOBHBIE 3aKOHBI
TUAPOIUHAMUKH, TUAPOCTATUKH,
TEII000MEeHa

Ymerb

YpaBisaTh nporeccamu
(dhopMHUpOBaHMS KayecTBa
OTJIMBOK; IPOU3BOJIUTH BHIOOD
paMOHATBHBIX TEXHOJIOTHIECKUX
PEKUMOB JJ1s1 00ecTiedeHus
3aJJaHHOTO YPOBHS KaueCTBa;
onpeneniTh (PU3NKO-XUMHUECKUE
napamMeTpsl OCHOBHBIX MIPOIIECCOB
JUTEHHOTO POU3BO/ICTBA;
pa3zpabaThIBaTh U OCYIIECTBIISATH
MEPOTPHUITHS 110
MPEIOTBPALIEHUIO 1€(PEKTOB B
JUTHIX 3aTOTOBKAX

Baagern

Brnanets MoznenupoBanuem
TEXHUYECKUX OOBEKTOB U
TEXHOJIOTUYECKUX MPOIECCOB C
UCTIOIb30BaHUEM CTaHIAPTHBIX
MaKETOB U CPEJICTB
ABTOMAaTH3UPOBAHHOTO
POEKTHUPOBAHUS, IPOBOAUTH
AKCTIEPUMEHTHI 10 33 JAHHBIM
METOAMKaM ¢ 00paboTKON U
aHAJTM30M Pe3yIbTaTOB

2 MecTO AUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM IPOrpaMMbl
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JlucuuniauHa  OTHOCUTCS K 4YacTH  (QopMuUpyemMoil  y4yaCTHHUKaMU
oOpa3oBaTenbHBIX OTHOIIEHMM broka 1  oOpa3oBarenbHON  MpPOrpamMMbI
OakanmaBpuata 10 HampapieHuto noarotoBku 15.03.05 KoHcTpykTOpCcKO-
TEXHOJIOTUYECKOe 00eCTIeueHne MAIIMHOCTPOUTEIBHBIX TPOU3BOJICTB.

JIMCIUIUIMHBI, HA OCBOCHUU KOTOPBIX O0a3upyeTcs JaHHask AUCIUIUIMHA:

- BBegenue B npodeccuro, MatepuanoBeaeHue.

JUCIUIUINHBL, JUIsI KOTOPBIX HEOOXOIMMBbI 3HAHHWSA, YMEHUS, HaBBIKH,
npruoOpeTaeMbI€ B pe3yibTaTe U3yUYECHHsI TaHHOM JUCIUIUIMHBIL:

- Texnonmorus mammHOCTpOeHUA, MOAENMPOBAHNE TUTENHBIX IPOLIECCOB

J171s1 OCBOEHUS JUCUUIUINHBI CTYICHT JOJDKEH:

3HATh: OCHOBBI MaTEPHAIOBEACHUS, BKIIF0Uasi CBOMCTBA MOJIMMEPOB, PE3UH H
KOMIO3UTOB, IPUMEHSIEMbIX B KaJlaHIPOBAHUU U NTPECCOBAHNU; 0230BbIC TPUHIIUIIBI
MEXaHUKU CIUIOIIHBIX CpEJl U TeIIoMaccolepeHoca g TMOHUMaHUs (UBUKU
IpoLECCOB (POPMOBAHUS; OCHOBHBIE THIIBI MPOU3BOJCTBEHHOTO O0OpYIOBaHUS
(mpecchbl, OBKCTPYAEpHl, KalaHApbl) W WX (PYHKIMOHAIBHOE HAa3HAYCHME,
TEPMUHOJIOTHIO U CTPYKTYpYy TexHosornueckoi gokymentamuu (I'OCT, TY) B
MaIllMHOCTPOEHUH;

yMeTb: YHUTaTh U WHTEPIPETHUPOBATH UYEPTEXKH, CXEMbl OOOPYIOBaHUSA U
TEXHOJIOTUYECKUE KapThl; BBINOJHATh JJIEMEHTAPHBIE pacy€Thl MapaMeTpPOB
IIPOLIECCOB (JIaBJIEHUE, TEMIIEPATYPA, BpEMs LIUKJIA) C UCIOJIb30BaHUEM (POpPMYI U
CIIPaBOYHBIX  JaHHBIX; paboTaTh C  HU3MEPUTEIBHBIMU  HUHCTPYMEHTaMU
(IWITaHr€HIUPKYJIb, MHUKPOMETP) ISl KOHTPOJST TE€OMETPUYECKHX IapaMeTpoB
W3JIeTU; aHAJIU3UPOBATh TEXHUYECKUE 3aJaHMsl W BBIIENATH  KIIOYEBbHIE
TpeOOBAHUSI K U3/ICIIHSIM;

BJaJeTb: npuémMamu  Oe3omacHOM  paboTbl HAa  MPOMBIIUICHHOM
00OpyZIOBaHUU B COOTBETCTBMU C HWHCTPYKIUSMU;, METOJaMU O0OpabOTKU
IKCIIEPUMEHTAIbHBIX JaHHBIX (TocTpoeHue rpadukoB, Tabmui) B Excel wmm
aHAJIOTUYHBIX TIPOrpaMMax; OCHOBAMH MPOEKTHONW KOMMYHUKAIIUHU JJi paOOThl B
KOMaH/ie HaJl TEXHUYECKUMH 3aJJaHUSIMU.

B pe3ynbraTe 0cBOEHUS AUCHUIUIMHBI O0yYaIOUIUICs TOJKEH:

3HaTb: yHUBepcalbHble (Qu3NYecKue U (HEHOMEHOJIOTMYECKHE 3aKOHBI,
OTIpeeNsIoNe Mpouecchl (OPMUPOBAHUS OTIMBOK 3a/JIaHHOTO KaudecTBa; 00
3()PEeKTUBHOCTH ¥ KOHKYPEHTOCHOCOOHOCTH JIMTEMHOTO TMPOM3BOACTBA B
CpPaBHECHHH C APYTUMU 3arOTOBUTEIbHBIMU TEXHOJIOTUSMH (00paOOTKONM METalJIOB
JIaBJICHHEM, CBApPKOM M JIp.); JIUTCHHBIC CBOMCTBA METAJUIOB U CILJIABOB; OCHOBHBIC
(bakTopbl, O00YCJIOBIMBAIOLUIME TOJYYEHHE BBICOKOKAYECTBEHHBIX pACIIaBOB;
BJIUSIHUE TEXHOJOTMYECKUX PEXUMOB M MapaMEeTpOB Ha TOKa3aTelu KadyecTBa
JUTBHIX 3arOTOBOK; 5 MPUYMHBI BO3HUKHOBEHMs JIUTEHHBIX HedekToB M3yueHwue
JUCITUTUTMHBI SIBJISIETCS HEOOXOIUMBIM yCIIOBUEM /IS 9P HEKTUBHOTO TPOXOKICHHUS
MIPAKTUYECKOM MOJATOTOBKHU.

YMerh: ymOpaBiATh TmporeccamMu  (POPMUPOBAHUS KayecTBAa OTIIMBOK;
COBEpPIIICHCTBOBATh CYIIECTBYIOIIME M pa3padaThiBaTh HOBBIE TEXHOJOTUYECKHUE
MIPOIIECCHI JINTHSI; MPOU3BOUTH BEIOOP PAllMOHATBHBIX TEXHOJIOTHIECKUX PEKIUMOB



JUIsi  oOecriedeHusl 3aJaHHOTO YPOBHS KAdyeCTBA; NPHUMEHSTh TOJyYCHHBIE
TEOPETUUYECKHE 3HAHUS JUIsl PAKTHUECKOTO PELIeHHUs 3a/1ad IPOU3BOICTBA
Baanerb: 000011€eHHEM PE3YIBTATOB UCCIEIOBAHUM JJISI TTOJIYYEHHS] HOBBIX
3HAHHUM O TEXHOJOTUYECKUX MPOIECCaX B METAIUTYPTrUU U TUTEHHOM MTPOU3BOICTBE;
METOJAMKOMN pazpabOTKU M OCYIIECTBICHUSI MEPOTIPUSITHI IO YCTPAaHEHUIO 1€(PEKTOB

B JINTBIX 3arOTOBKax.

B Tabmune 2.1 mpeacTaBieHa CTpyKTypHO-JIOTHYECKast cxema (hOpMUPOBAHUS

KOMIIETEHIIUH.

Tabmmia 2 — CTpyKTypHO-J0THYecKas cxeMa (hOpMUPOBAHMSI KOMIIETEHITUI

Komnerennus | IlpenmecrByromue
JCHUTUTUHBI

[Tocnenyromue TUCIUITIIUHBI

ITK-1

Jlannas
JUCIUIIINHA

TexHomorust MamuHOCTpoeHUs, OCHOBBI
TEOpUHU JIMTEHHBIX MPOIECCOB,
TexHomorust  MPOM3BOJICTBA  JIUTHIX
n3nenud, TexHOJIoTHA  aJIJIUTHBHOIO
MIPOU3BOJICTBA, MOJICIIUPOBAHNUE
JUTEHMHBIX  MPOLECCOB,  PEUUKIUHT
MaTepuajoB

3 CTpyKTypa U coaepkaHue TUCUUILIMHBI

OO6mast Tpy10€MKOCTh AUCIUILIMHBI COCTAaBIsET 4 3a4ETHBIX eIuHUIIbI, 144
aKaJIeMUYECKHX Yaca JiJisi OYHOU U 3a04HOM hopm oOyueHus. Pactipenenenue yacon

10 BUAaM paboT npeacTaBieHo B Tadnuie 3.1.

Tabnuua 3.1 — Pacnpenenenue yacoB 1o BujgaM padboT

Bunpsl yaeOHbIX 3aHATUH M pabOThI 00yUYaIOIIUXCS TpynoemkocTs, yac
(ounast/3aounas ®O)

OO611ast TpyA0EMKOCTh AUCHUILINHBI, Yac 144/144
KonrtakTHas paborta oOy4aromuxcs ¢ npenojgaBaTeieM 1o 36/12
BUJIaM Y4eOHBIX 3aHATUH (BCEro), B T.4.:
3aHATHSA JIEKIIHOHHOTO THUIIA 18/6
3aHSTHSI CEMUHAPCKOTO TUIIA 18/6
J1abopaTopHbIe pabOThI 0/0
CamocTtosTenpHast paboTa BCero, B T.4.: 108/132
IToaroroBka moxiama -
KonTponbhas pabota -
IIpomexxyTouHast arrecTanus DK3aMeH

3.1 Coaepxanne AUCUMILIMHBI, CTPYKTYPHPOBAaHHOE 10 pasaejam

(Temam)

Pacnpenenenue pa3zaenos (TeM) AUCHUILUIMHBI IO BUJAM Y4E€OHBIX 3aHATUHN U
UX TPYIAOEMKOCTh yKa3aHbl JIsi OYHOM (opMbl oOydeHus B Tabmuue 3.2, nmis

3a04HOM — B Ta0mIe 3.3.




Tabmuma 3.2 — Pacnipenenenne pa3aenoB (TeM) NUCIMUIUIMHBI IO BUAAM y4eOHBIX
3aHATUN U UX TPYAOEMKOCTH JIJIsl OYHON (hOPMBI OOYICHHSI

. Bupl yueOHBIX 3aHATHH, BKIIFOYAs
5 CaMOCTOSITENILHYIO padOTy 00y4aronuxcs, u
S TPYIOEMKOCTD (B Yacax)
S
v x
Ne Pa3nen (Tema) nucuIuIMHbL % § S = =
/o 25 .| ¥x| k.| 8E o x
ml E| 8| &38| 28 €3 5
= &5 FoE 25| '8 é g 2
= | B|EE| 2% 389 Sz=
o | 5| 28| g8 28| 95 ¢
o =3 3 8 T B
= = o
DUBHKO-XUMHYECKHE TIPOLIECCHI
CILIABJICHUS KOMIIOHEHTOB Y CTHEBIN
1 20 2 4 0 14
[IUXTHI orpoc
DUBUKO-XUMHAYECKHE MPOIIECCHI .
YcTHBIN
2 paduHHpPOBAHUS pacmiaBoB | 16 2 0 0 14
orpoc
DUBUKO-XUMHAYECKHE MPOIIECCHI .
YceTHBIN
3 MOAUGUIIUPOBAHUS pacruiaBoB | 16 2 0 0 14
ompoc
OU3NKO-XUMHUYECKHE TPOIECCHl B .
YcTHBIN
4 CUCTEME pacmnaB-gopma | 20 2 4 0 14
orpoc
['unponuHammdeckue TIPOIECCHI
3aM0JTHEHUSA OPMBI YcTHEBII
5 Gop 22 | 2 6 0 | 14
paciiaBomMm oTpoc
Teopust KpUCTAUTH3AIUN METAJIOB Y eTHb
6 51 ciuiaBos | 16 4 0 0 12
orpoc
Teopust 3aTBeplieBaHHUS OTIIMBOK YcTHEBIN
7 p P 14 | 2 0 0 | 12
OTIpocC
VcagouHnle MIPOIECCHI npu
3aTBEP/ICBAHUM OTIUBOK. ['a3pl u No—_—
8 HeMeTauinyeckne BiKiodeHus B | 20 2 4 0 14
orpoc
OTJIMBKAaX
dopma arrecraluu €)
Bcero yacos no gucnuinHe 144 | 18 18 0 108

Tabmuma 3.3 — Pacnipenenenue pa3nenoB (TeM) NUCIMIUIMHBI IO BUAAM y4eOHBIX
3aHITHI U UX TPYJOEMKOCTH JIJIsi 3a04HOUN POpMBI 00yUeHUS

No 06 Bupl yaeOHBIX 3aHATUH, BKIIIOYAst
I /;1 Paznen (Tema) nUCIMTUTMHBI mas | CaMOCTOATEIbHYIO paboTy 00 yJarOIINXCsl, U
TpyQ TPYJOEMKOCTB (B yacax)




0eM
KOCT JIa6 | Cam
[Ipak
b opar | ocTo
Jle | tnuec dopma
(8 KII KUe OPH | ATCIL o LIETO
Haca vu | zamar | o | PHAA KOHy oA
X) pabo | pabo P
ust
TBI Ta
OU3UKO-XMMHYECKHUE ITPOLIECCHI
CILIABJICHUS KOMIIOHEHTOB YcrHbIH
1 14 1 1 0 12
[IUXTHI ompoc
DU3UKO-XUMHAYECKHE MPOIIECCHI .
YceTHBIN
2 paduHUpOBaHUA pacuiaBoB | 14 1 1 0 12
ompoc
DU3NKO-XUMUYECKHE MPOLIECCHI N
YceTHBIN
3 MOAUGPUIIUPOBAHUS pacrutaBoB | 17 0 1 0 16
ompoc
DU3NKO-XUMHYECKHE TPOIECChl B .
YcTHBIN
4 cucreme pacmnas-popma | 14 1 1 0 12
orpoc
I'mpponnnamuyeckue MPOLIECCHI
3aIl0JIHEHUS OPMBI Y CTHEBIN
5 Gop 22 | 1 1 0 | 20
pacruiaBoMm orpoc
Teopust KpUCTAUTH3AIUN METAJIOB V erHbii
6 51 cuiaBoB | 21 1 0 0 20
orpoc
Teopust 3aTBeplieBaHHUS OTIIMBOK YcTHBIN
7 p P 21 | 1 0 0 | 20
OTpocC
VYcanounsle IIPOLIECCHI pu
3aTBepJCBaHUM OTJIMBOK. ['a3pl u oT—_—
8 HEMETAJUINYECKHE BKIIIoYeHuss B | 21 0 1 0 20
orpoc
OTJIMBKAaxX
®dopma aTTecTaruu
Bcero yacos no qucnuiinHe 144 6 6 0 132

3.2 Coaepxanue AUCUMILUIMHBI, CTPYKTYPHMPOBAHHOE 10 Ppa3aejam
(Temam)

Conepxanue JICKIIMOHHBIX 3aHATUH MPUBEACHO B Ta0auIe 3.4, MPaKTUUECKUX
3aHATHI — B Tabnwuie 3.5.
Tabmuna 3.4 — ConeprxaHue JEKIIMOHHBIX 3aHITHHA

No HaumenoBanue
Copeprxanue pazaena (TeMbl)
n/ paznena (TeMbl)
JVCLHUTLIAHBI
| JCHUTUTAHBI




dusuko-
XUMHYECKHE
POLECCHI
CIJIaBJICHUS
KOMITOHEHTOB
IIUXTHI

3aKOHBI TEMI000MEHA.
DnekTpodu3nuecKre CBOMCTBa
MmeTaioB. Terodusndyeckrue cBONCTBA
METaJJIOB

DU3NKO-XUMHUECKHE
MIPOLIECCHI
pabUHUPOBAHUS
pacmiaBoB

OO6pa3zoBanue pacTBOPOB. AHAIH3
JarpamMM COCTOSIHHS JICTHPYFOIIAst
no0aBKa — OCHOBa cIutaBa. Teriora
o0Opa3oBaHMsI CIIJIAaBOB

DU3NKO-XUMHYIECKHE
MPOLIECCHI
MOIUDUITUPOBAHUS
pacIuIaBoB

Huddy3uss KOMIOHEHTOB CILIaBa.
PactBopenue TBepmoro Merasia B
pacmuiaBe. Mcnapenue MeTaiioB npu
maBiaeHuU. CrocoObl MOTyYeHUs
muratyp. OcoOEHHOCTU JIETUPOBAHUS

Du3uKo-xuMHYeECKne
MPOLIECCHI B CHCTEME
pacruiaB-hopma

CmaumnBaHK€e OTHEYIIOPOB pacCILIaBaMU.
XHWMHUYECKOE B3aNMOJICUCTBUE PACILJIABOB
C OTHEYIIOpaMu

Cnioco6s1 3anuBku Ghopm. CBoOOIHAS U
MPUHYIUTENbHAS 3aJIUBKa. IcTeueHue
MeTajuia u3 koBiia. CTpyKTypa MOTOKOB
JKUIKAX METaJUI0B. MecTHBIE

['maponuHaMudeckue | CONPOTHUBIICHUS U ITOTEPU
IIPOLIECCHI TUAPOCTATHYECKOTO HAIopa Ipu
3anojgHeHus:  (OpPMBbI | 3aMOJTHEHUH JIUTEHHON (POPMBI.
pacIuiaBoMm JIBM>KeHNE HEMETAIIMYECKUX YACTHULI B
IIOTOKE pacIjIaBa v UX 3aJiep:KaHue.
3anepKaHuEe HEMETAIUNIMYECKUX YACTHIL B
JIMTHUKOBOM CUCTEME
CocrosiHuE pacIIaBIEHHbBIX METAIIJIOB
nepes KpUCTalIn3aluei.
Teopus TepMoanHaMHUUeCcKast TEOPUs
KpUCTAJUTA3ALUN Kpuctaims3anuu. Kunerrka

MCTAJIZIOB H CIIJIaBOB

KpUCTAITU3AIMU. 3apOKICHHUE [ICHTPOB
Kpuctayuzaiuu. [lepeoxnaxaenue




Oco6eHHOCTH MPOIIECCOB TEII000MeHa
MEXy pactuiaBoM u ¢hopmoit. MeTo bl
WCCIICIOBAHUS 3aTBEP/ICBaHUS.
3aTBepICBaHUE OTIMBOK IIPHU
MIOCTOSIHHOM TeMImepaType.

Teopus
3aTBepeBaHNE OTJIMBOK U3 CILIABOB C
3aTBEP/ICBAHUS
7 MHTEPBAJIOM KpUcTaium3annu. Pacuer
OTJIUBOK
MPOJAOJIKUTEILHOCTH 3aTBEPACBAHMUS.
Brusiare koHGUTYpauu OTIMBKA U
TEXHOJIOTUYECKHUX (HaKTOPOB HA
3aTBEpECBAHMUE.
Y caiouHbI€ MPOLECCHI
dusndeckasi pupoa yCaJaku METaILIOB
IpyU  3aTBEpJCBaHUU
Y CILIaBOB. Y caJ04yHas MOPUCTOCTb.
oTauBOK. I'a3pl m
Ycanounble pakOBUHBI. BiinsiHue
8 | HEMeTalUInYeCcKue
TEXHOJIOTHYECKUX (paKTOPOB Ha
BIVHOACHHA Bl OIIECCHI YCaJKH
OTJIMBKax P y )

Tabnuna 3.5 — Coneprxanne NPaKTUYECKUX 3aHITHH

Ne | HaumenoBanue paszzaena Copnep:xanue pazzaena (TeMbl)
/1 (TeMbl) TUCIIUTUTHBI JIACIIUTUTUHBI
dusnko- [LnaBnenue meramios. [LnaBienue
XUMHUYECKHUE METaJIJIOB Kak (ha30BbIi niepexo1 1-To
IIPOLIECCHI pona. Terutora u Temmneparypa
1 CILIaBJICHUS TUJIABJICHUS METALIOB. I3MeHeHune
KOMITOHEHTOB MJIOTHOCTH METAJIJIOB U CILUIABOB MPH
IIUXTBI IIJIaBJICHUH
N3yuenune GpU3UKO-XUMHUUECKUX
MPOLIECCOB TBEPICHUS
KUJIKOCTEKOJIBHBIX cMecen. Kuakoe
DOU3UKO-XUMUYECKHE N
CTEKJIO, COCTaB U CBOMCTBA.
MPOLIECCHl B CHCTEME
2 OTBepxaeHHE KXUIKOro crekia. CocTa
pacruiaB-gopma .
KUJIKOCTEKOJIBHBIX CMECEH.
OTBepauTeNn KUJIKOTO CTEKIIA.
dopmoBKa. 3aauBKa GOPMEI.
3 Teopus ['oMoreHHas kpucTauIM3aIMs paciiaBa.
KpUCTAJIU3alUN KuneTtuka kpucrammsamnuu.
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MCTAJI'IOB M CIIJIaBOB 3ap0}K,Z[CHI/IC LHCHTPOB KPUCTAJLUIN3alluH

4 Meroauueckue YKazaHusi sl OOyYAKOIIUXCHA 10 OCBOEHHIO
AUCIHUILIHHDBI

4.1 OO0mue MeToanYecKne PEKOMEHIAIUNA 10 OCBOCHUIO JUCIHUIIIMHDBI,
OﬁpaSOBaTeJIBHLIe TEXHOJIOI'NH

JlucruminHa peaim3yeTcs TOCPEICTBOM MPOBEACHUSI KOHTAKTHOW pabOTHI C
oOy4arolmuMucs (BKJIIOYas TPOBEJACHHE TEKYIIEro KOHTPOJIA YCIEBAEMOCTH),
CaMOCTOATENLHON paboThl 00YHAIOIIUXCS U POMEKYTOUHON aTTECTAIUH.

KonrtakTHas pabora MOXXET OBITh ayJIUTOPHOW, BHEAYIAUTOPHOM, a TaKXKe
MIPOBOJIUTHCSA B DJIEKTPOHHOM MH(POPMAITMOHHO-00pa30BaTEIbHON Cpe/ie HHCTUTYTA
(manee — O OC). B cimyuae npoBeieHHs YaCTH KOHTAKTHOM paOOTHI [0 JUCITUTIIMHE
B DUOC (B COOTBETCTBMH C pacHUCaHUEM Y4eOHBIX 3aHSATUI), TPYIOEMKOCTh
KoHTakTHOU pabora B DMOC skBUBajIeHTHA ayJTMTOPHOU padoTe.

[Ipu mpoBeneHHHM Y4YEOHBIX 3aHSATUH MO JUCIUIUIMHE OOECIeUnBACTCS
pa3BUTHE y OOyYaIOIMMUXCS HABBIKOB KOMAHIHOW pabOThl, MEKIMYHOCTHOU
KOMMYHUKAIINH, TIPUHITHS PEIICHUH, JIUIEPCKAX KadyecTB (BKIIIOUAs MPOBEICHUE
WHTEPAKTUBHBIX JICKIIUHA, TPYTIIOBBIX TUCKYCCHM, POJICBBIX UTP, TPEHUHTOB, aHAJIU3
CUTYaIllMi 1 IMHTAIIMOHHBIX MOJIEJICH, TTpeno1aBaHue JUCITUTUTHHBI B (popme Kypca,
COCTABJICHHOTO Ha OCHOBE pE3YyJbTaTOB HAYYHBIX HCCJICIOBAHHMA, MPOBOIUMBIX
WHCTUTYTOM, B TOM YHCJIE€ C YyYETOM pPETHOHAIBHBIX OCOOCHHOCTEH
npodeccuoHaNTbHON JeSATETLHOCTH BBITTYCKHUKOB u noTpeOHOCTEeH
paboronarenei).

4.2 MeToanueckue YKa3aHusi JJA OOyYAKIIMXCH IO OCBOCHHUIO
JUCHMILUIMHBI HA 3AHATHAX JEKIIMOHHOT0 THIIA

JIeKIMOHHBIM KypC MPEANOoJaraeT CUCTEMAaTU3UPOBAHHOE U3JIOKEHUE
OCHOBHBIX BOIIPOCOB TEMATHYECKOrO IUIaHA. B Xoxe JEKIMOHHBIX 3aHATUN
packpbIBalOTCsl 0a30Bble BOMPOCHI B paMKaxX KaKJIOW TeMbl JHUCUUILIUHBI.
O0603Ha4arOTCs KJIIOUEBbIE ACMIEKTHI TEM, a TAKXKE JIETAI0TCA aKIEHTHI Ha Hanbosee
CJIO)KHBIE W BAXKHbIE ITOJIOKEHHUS M3y4yaeMoro marepuaiia. Marepuaybl JEKIUN
SBJIIIOTCSL OTMIOPHOM OCHOBOM 11 MOJATOTOBKM OOYYAIOIIMXCS K MPaKTUYECKUM
3aHATUSIM W BBINOJIHEHUS 33JaHUN CaMOCTOATENbHOM paboThl, a Takxke K
MEPONPUATHAM TEKYLIErO0 KOHTPOJIA yCIIEBAEMOCTH U POMEKYTOYHOM aTTECTALUN
10 TUCLUILIINHE.

B xone neKuMOHHBIX 3aHATHI OO0Yy4arOUIMMCS PEKOMEHYETCSl BBITIOJHATH
CIIEyIOIMe JCHCTBUS: BECTH KOHCIIEKTUPOBAaHUE Y4eOHOTro MaTepuasa; oopamaTh
BHUMaHUE Ha KaTeropuu, (pOpMyIMpOBKH, PACKPHIBAIOIINE COAEPKAHUE TEX WUIIU
WHBIX SIBJIEHUW U IIPOLIECCOB, HAYYHBIE BBIBOJIBI M PAKTUYECKUE PEKOMEHIALINHU 10
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HUX MPUMCHCHHUIO, 3aAaBaTb IIPCIIOAABATCIIIO YTOYHAIOIIHWC BOIIPOCHI C ICJIbIO
YACHCHUA TCOPCTUICCKUX HOHO)I(GHHﬁ, Pa3pCICHUA CIIOPHBIX CHTyaHHﬁ.
JKemaTenbHO OCTaBUTH B pa60qu KOHCIICKTaXx IIOJIZI, Ha KOTOPBIX BO
BHCAYIUTOPHOC BpCMA MOXKHO CACIIATbL IIOMCTKH H3 pGKOMeHHOBaHHOﬁ
JIUTCPATYpPbI, AOIIOJHAKIIUC MaTCpHUal HpOCHymaHHOﬁ JCKIIMK, a TaKXKC
HOI[‘{épKHBaI-OHII/IC 0CO6YIO BaXXHOCTBb TCX NI MHBIX TCOPCTUUCCKUX TIOJIOKECHHUM.

4.3 MeTOIlI/I‘IeCKHe YKazanusa JJist oﬁyqalomnxm mo oOCBOCHMIO
AUCHUIVIMHBI HA 3aHATUAX CEMUHAPCKOI'0 THIIA

[Ipyn mOArOoTOBKE K MPAKTUYECKUM 3aHATHSIM, 00Y4arolMMCS HEOOXOAMMO
W3YYUTHh OCHOBHYIO JIMTEPATYPY, O3HAKOMUTHCS C JONOJHUTENBHOW JIMTEPATYPOU,
HOBBIMHM IMyOJMKALMSIMU B NEPUOJUYECKUX H3IAHMSX: KypHanax, razerax. [lpu
3TOM Y4YeCTh PEKOMEHAALUU IpPEenoaaBaTess U TpeOoBaHusl YYeOHON MpOrpamMMBbl.
B Xoz1e mMoAroTOBKM K MPAKTUYECKUM 3aHATHSIM HEOOXOAMMO OCBOUTH OCHOBHBIE
IIOHATHS U METOAUKHU pacuéra roKasareiiel, OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI.

B TeueHue mnpakTUYECKOro 3aHATHS CTYIAEHTY HEOOXOJUMO BBIIOJIHUTH
3aJjaHusl, BbIJAHHBIC IPENOAaBaTesieM, YTO 3aCUMTHIBACTCS Kak TeKyllas padora
cryaeHrta. [Ipaktudeckue (CeMHUHApCKUE) 3aHATUS OOyyarommxcs 00ecreynuBaroT
IIPOBEPKY U YTOUHEHUE 3HAHUH, IIOJyYECHHBIX Ha JICKUHUAX; I[OJy4YCHUE YMEHUN U
HABBIKOB COCTAaBJICHUS JIOKJIAJ0OB M COOOUIEHUH, OOCYXIEHHSI BOMIPOCOB IIO
y4eOHOMY MaTepuany JUCUUTIIIUHBI.

4.4 Meroauyeckue YKa3aHusi 10 CAMOCTOSTEJbHOM  padorte
o0yyarmmxcs

CamocTosiTenbHas paboTa oOecrnmeuynBaeT IOATOTOBKY OOYyYaroIIerocs K
ayIUTOPHBIM 3aHSATUSAM U MEPOIPHUATHIM TEKYLIEr0 KOHTPOJS U MPOMEKYTOUHOMN
aTTecTallMd 1O M3y4YaeMOM JUCHMIUIMHE. Pe3ynbTaTbl 3TOW MOATOTOBKHU
MPOSIBJISIIOTCS. B AKTUBHOCTH OOYYAlOIIErocsl Ha 3aHATUSAX M B KAdeCTBE
BBITIOJIHEHHBIX MPAKTHYECKUX 3aJaHUM U IPYTUX POPM TEKYIIETO KOHTPOJIS.

[Ipu BBITOTHEHUM 3aJlaHUN JJII CAMOCTOATEIHLHON PabOThl PEKOMEHYETCS
popaboTKa MaTEPUAJIOB JICKITUH TI0 KaXKI0W PONUJICHHON TeMe, a TAK)Ke N3ydeHUE
PEKOMEHIYEMOM JINTEPATYPHI, PEACTABICHHOU B Paznene 5.

B npouecce camocTosTebHONM pabOTBHl TPU  M3YYEHUU JUCHMILUIUHBI
CTYACHTBl MOTYT UCIMOJIb30BaTh B CHEHUAIM3UPOBAHHBIX AYJUTOPUSIX IS
CaMOCTOSITETbHOM  pabOThl  KOMITBIOTEPHI, obecrnieynBaIIeMy JOCTyln K
MPOTPaMMHOMY OOECIEUEHHI0, HEOOXOAUMOMY Il M3YYEHUS IUCLUMIUIMHBI, a
TaKXke 0CTYN yepe3 nHGOPMaIlMOHHO-TEJICKOMMYHUKAIIMOHHYIO CeTh « IHTEepHET»
K 2JICKTPOHHON MH(pOpMaIMOHHO-00pa3zoBarensHoi cpene uHctutyta (OUOC) n
MEKTpOHHON OubmmoreyHoit cucteme (ObC), Tme B DSICKTPOHHOM BUIE
pacrnoyiaratorcs yuyeOHbIe M y4eOHO-METOAMYECKHE MaTepHasibl, KOTOPhIE MOTYT
OBITh UCTIOJIB30BAHBI JJIs1 CAMOCTOSITEILHOM Pa0dOThI IPU U3YUYEHUH TUCIUTUIUHBI.
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Jlna oOyuaronuxcs o 3a04Hoil popme oOyueHus: camocTosiTeNbHas paboTta
SIBJISICTCSI OCHOBHBIM BUIOM YUEOHOM AEATEIEHOCTH.

4.5 Meroauueckne YKa3aHus 1O MOATOTOBKeE JOKJIaaa

[Ipy moATOTOBKE NOKIIA/1a PEKOMEHAYETCS ceNaTh cieaytomee. CocTaBUTh
MJIaH-KOHCTEKT CBOETO BHICTYIUICHUS. [IpogyMars mpuMepsl ¢ 11eN1bio 00ecreyeHust
TECHOM CBSI3M H3y4a€MOW TEOpPUM C pPEalbHOM JKU3HBI. [lOoArOTOBUTH
COIIPOBOJUTENBHYIO CHANI-TIPE3CHTALIMIO /WA IEMOHCTPAIIMOHHBIN pa3gaTOYHbIN
MaTepHal 1o BEIOpaHHOHN TEME.

PexoMeHnyeTcs mNpoBECTH JOMa PENETULMIO BBICTYIUICHHS C LEJbIO
OTpabOTKHU pEYEBOT0 anmnapara u IpoJ0JKUTEIbHOCTH BBICTYIUIEHUS (PETJIAMEHT ~
7 MuUH).

4.6 Mertoanyeckne YKa3aHMsl M0 TMOATOTOBKE K KOHTPOJbHBIM
MepoNnpUATHAM

Tekymuii KOHTPOJIb OCYHIECTBIIIETCS B BHJI€ YCTHBIX WU NHCHhMEHHBIX
OTBETOB, BBITIOJIHEHUS 33JaHUNl 1O TEOPUM W KOHTPOJBHON paboTel. [lpu
MOATOTOBKE K OMPOCY CTYJEHTHI JOJKHBI OCBOUTH TEOPETUYECKUI MaTepHual Io
0JI0OKaM TeM, BBIHOCUMBIX Ha 3TOT OIPOC.

4.7 Meroauvyeckue YKa3aHUSI 10 BbINOJHEHUI0O WHIMBUAYAJIbHBIX
THNOBLIX 3aJaHUM

B ciywyae mnponyckoB 3aHATUM, HaIUM4Msl WHAUBUAYAJBHOTO Trpaduka
oOyueHus: U JUIs 3aKpEeIJICHUs] MPAaKTHMUECKUX HABBIKOB CTYJEHTaM MOTYT ObITh
BbIJIaHbl THUIIOBbIE WHJWBHUIYaJbHBIE 3a/1aHUS, KOTOPBIE OJDKHBI OBITH CIAHBI B
YCTAaHOBJICHHBIN IIPENOAaBaTesieM CpOK. BBINOIHEHHbIE 3a1aHUs OLIEHUBAIOTCS HA
OLICHKY.

5. Y4eOHo-MeTOoauyeckoe u  UHPopManMOHHOEe  obOecredyeHue
TUCHUNITIHHBI

5.1 IlepeyeHb OCHOBHOW M [ONMOJHUTEJHbHOH Y4YeOHOH JHMTEPaTyphbl,
HEe00X0XUMO¥ 1JIs1 0CBOECHHUS JUCITUIIIHHBI

OcHoBHas:

1. OO6opynoBaHue 3aBOJOB IO TMepepadoTKe IWlacTMacc : ydeOHoe
nocobue s By3oB / B. C. Kum, M. A. lllepsimieB. — 2-¢ u3M., HCTIP. U JOI. —
Mockga : M3narensctBo IOpaiit, 2025. — 576 ¢. — (Bwiciiee oOpa3oBaHue). —
ISBN 978-5-534-19749-5. — Tekct : »nektpoHHblii // OOpa3zoBaTenbHas
wiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/557043
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https://urait.ru/bcode/557043

2. TexHonorus mnepepabOTKA TMOJIMMEPOB: W3ACIUS W3 TOJTUMEPHBIX
JIMICTOB M IJICHOK : y4eOHUK /it By30B / M. A. IllepebimmieB. — 2-¢ U31., UCIIP. U JIOTI.
— Mocksa : M3narensctBo FOpaiiT, 2025. — 644 ¢. — (Bsiciiee o6pazoBaHue). —
ISBN 978-5-534-13030-0. — Tekct : nanexktpoHHbi // OOpa3zoBarenbHas
mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/566564

3. Texnonorus mepepaboOTKH MOIUMEPOB: (POPMYIOMIUNA HHCTPYMEHT :
yueOHUK 171 By30B / M. A. llepbrmeB. — 2-e¢ u3f., ucnp. U gom. — MOCKBa :
NznarensctBo FOpaiit, 2025. — 157 ¢. — (Bsicmiee o6pazoanue). — ISBN 978-
5-534-04412-6. — Texkcr : anexTpoHHbIN // OOpa3oBarensHas miaaTdopma Opait
[catiT]. — URL.: https://urait.ru/bcode/563400.

JlonmoaHUTENbHAS:

4, O6opynoBaHu€e MOATOTOBUTENIBHBIX MPOLIECCOB 3aBOJOB IIACTMACC :
yueOHuk it By30B / H. H. Tuxonos, M. A. IllepeimieB. — 2-e u3f., ucnp. 1 JO1.
— Mockasa : M3gatenbctBo FOpaiit, 2025. — 302 c. — (Briciiee o6pa3oBanue). —

ISBN 978-5-534-05156-8. — Tekct : oanexkTpoHHbii // OOpa3zoBarenbHas
wiatdopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/563399
S. [lepudepuitnoe 060pyI0BaHKE 3aBOJIOB MO MEpepadOTKeE IIIACTMACC :

yueOHuk juist By30B / H. H. Tuxonos, M. A. IllepseiieB. — 2-e u3f., ucnp. 1 JO1.
— Mockaa : M3narensctBo FOpaiit, 2025. — 290 ¢. — (Briciiee o6pa3zoBaHue). —
ISBN 978-5-534-05157-5. — Tekct : oamektponHbii // OOpa3zoBarenbHas
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/557648

6. TexHonorusa nepepadoTku miactmacc. CoBpeMeHHbIE OCOOEHHOCTH
TEXHOJIOTUH TepMoopMoBaHus : yueOHMK 175 By3oB / M. A. Illepsies, A. E.
[HeppiieB. — Mocksa : WznatensctBo FOpaiit, 2025. — 267 c¢. — (Bricuiee
obopazoBanne). — ISBN 978-5-534-14652-3. — TekcT : 3JIEKTpOHHBIN //
OO0pazoBaTenbHas maTdopma Opaiit [caliT]. — URL:
https://urait.ru/bcode/567945

7. TexHonorus mnepepabOTKu MOaUMEpOB. MHXKeHEepHas ONTUMHU3AIMS
obopynoBanus : yueoHuk st By3oB / A. C. Kimunko, M. A. Illepsimes, M. B.
Coxkomos, B. I'. OgHonbKk0. — 2-¢ u3A., ucnp. u jaon. — Mocksa : M3gaTeascTBo
FOpaiit, 2025. — 386 c¢. — (Bricmiee oo6pazoBanue). — ISBN 978-5-534-04990-9.
— Texcr : anexTponnsiit // OOpazoBarensHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/563766

[lepevens pa3aenoB AUCHUILUIMHBI U PEKOMEHIYEMOU TUTepaTyphbl (U3 CIIUCKA
OCHOBHOM U JOIMOJHUTEIBHONU JHUTEPAaTypbl) I CaMOCTOSITENIbHOW pabOThI
CTYJIEHTOB IIpUBEACHBI B Ta0nuIe 5.1.

Tabmuma 5.1 — YyeObHOo-MeTonuueckoe oOecreueHuss CaMOCTOATENbHON paboThI

O0yJaroIMXCsl
Ne
/11

HaumenoBanue pazaeina (TeMbl) TUCIHUILUIMHBI Jlureparypa

OcnosHas: 1, 2

1 HaumenoBanue pasueina (TEMBI NCIHUITIIMHBI
pasaena ( ) amen HomnonaurensHas: 4, 5
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https://urait.ru/bcode/566564
https://urait.ru/bcode/557648
https://urait.ru/bcode/567945

OU3NKO-XUMUYECKUE MPOLIECCHI
CIUTaBJICHUS komionenToB | OcHoBHas: 2, 3
IIUXThI HonomaurensHas: 4, 7
OU3NKO-XUMUYECKUE IPOLIECCHI
OcHoBHas: 1
paduHUpPOBaHUS pacriaBoB
JononuutenbHas: 6
OU3NKO-XUMUYECKUE IIPOLIECCHI
Mo pUITMPOBAHS a]iHLJIIaBOB Ocuosnas: 1, 3
P p JomnonaurensHas: 4, 5
DU3NKO-XUMHYECKUE IMPOLIECChl B CHUCTEME
OcHoBHas: 1, 2
pacmuiaB-gopma
JononuutenpHas: 4
['unpoauHamMuyecKkue MpOLEeCcChl 3aMOTHEHUS
dbopmbl OcHoBHas: 1. 2
paciuiaBomMm JomnonuurenbHas: 4
7 Teopus kpucTaIU3auu METAIJIOB U cIu1aBoB | OcHoBHas: 1
JlononuuTenpHas: 6
8 Teopus 3aTBEpACBaHUs oTiiuBOK | OcHoBHas: 1, 3
JlononuuTenbpHas: 6
VYcamounble MpoIECChl MNP 3aTBEPIECBAHUU
OTJINBOK. l"azer u
HEMETAJUIMUYECKUE BKIIOYEHUSI B OTIMBKaX

5.2 IIpodeccunonanbHbie 0a3bl JaHHBIX, HH(POPMAILIMOHHO-CIIPABOYHbIEC
CHCTeMbl, HHTEPHET-Pecypchl

1. Koncynprantllntoc [Onektponnsiii pecypc] CrpaBouHasi mpaBoBasi
cuctema. — Pexxum nocryna: http//www.consultant.ru/.
8. OnexTpoHHass OubnmoTreyHas cucreMa Ps3aHCKOrO HMHCTUTYTa

(bummana) MOCKOBCKOTO MOJUTEXHUYSCKOTO MHCTUTYTA [ DJIEKTPOHHBIN pecypc]. -
Pexwum noctyna: http://bibl.rimsou.loc/ - 3ari. ¢ sxpana.

Q. BUI] M0OCKOBCKOTO MOJUTEXHUYECKOTO YHUBEPCUTETA [DIEKTPOHHBIN
pecypc]. - Pexxum moctyna: https://lib.mospolytech.ru/ - 3arm. ¢ skpana.

10. DaexTpoHHO-OMOIMOTEeUHAS cucreMa «3narenpCcTBO JlaHby»
[DnexTpoHHBIHN pecypc]. - Pexxum qoctyma: https://lanbook.com/ . - 3arm. ¢ sxpaHa.

11. DnexrpoHHO-OMOMMOTEeUHast cuctema FOpailT [DnekTpoHHbIN pecypc].
—Pexxum nocrtyna: https://urait.ru/- 3ars. ¢ 3xpana.

12.  DnexkTpoHHO-OMONIMOTEYHAs cucTeMa «YHUBEpCUTETCKas OOIuoTeKa
Ownnaiin» [DnekTpoHHbIN pecypc]. —Pexxum goctyma: https:// https://biblioclub.ru /-
3ari. ¢ sKpaHa.

5.3. IIporpamMHoe o0ecneyeHue
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NudpopmanmonHoe obecredeHne y4eOHOTro mpolecca MO JUCIHUILINHE
OCYIIIECTBISIETCS C HCIIOJIB30BAHUEM MPOTPAMMHOT0 00ecTIieueHus (JTUIICH3NOHHOTO
U CBOOOJHO PacmpoCTPaHsSEMOT0), B TOM YHUCJIE OTCUECTBEHHOTO MPOU3BOJICTBA,
IpEeICTaBICHHOTO B TabmuIe 5.2.

Ta6nuna 5.2 — [IporpaMmMmHoOe oOecrieueHue

Ne Haumenosanue VYcnoBus gocryna

/1

1 Microsoft Windows | u3 BHyTpeHHEH ceTH yHuBepcuTeTa (JIMIICH3UMOHHBIN IOTOBOP)

2 Microsoft Office 13 BHYTPEHHEH CeTH YHHBEPCHUTETA (JIMIIEH3UOHHBIH JOTOBOP)

3 Koncynprantllintoc | u3 BHyTpeHHEHN ceTH yHUBEPCUTETA (JIMIIEH3UOHHBIN TOr0BOP)

4 C10 MOODLE 13 000 TOYKH, B KOTOPOM MMEETCS OCTYI K ceTh MHTepHer
(JIMLIEH3UOHHBIN JTOTOBOP)

6. Onmcanue MaTepHAJIbHO-TEXHHUYECKOW 0a3bl, HeOOXOAMMOW JIsi
OCylIeCTBJIEHUs 00Pa30BaTEJIbHOI0 MPOLECCa MO AMCIHUIINHE

[Tomenienus: npeacTaBisitoT coOOM ydeOHbIE ayJUTOPUM IJIS IPOBEICHHUS
y4eOHBIX 3aHATUH, NPETyCMOTPEHHBIX YUEOHBIM IIJIAHOM U paboyell mporpamMmon
JUCUUIUIMHBI, OCHAlIEHHbIE OOOpPYJAOBAaHHMEM UM TEXHUYECKMMHU CpEICTBAMU
oOyueHus.

3aHATUS JIEKHMOHHOTO THNA. Y4YeOHbIE ayJuTOpUH [UIS  3aHSITHH
JICKIIMOHHOTO THUIA YKOMIUIEKTOBAaHBI MEOENbI0 M TEXHUYECKUMH CPEJCTBAMU
oOydeHMs, CIOyKallUMH JJIi  TpelCcTaBlieHus  y4eOHoW  mHbopmaruu
(cranoHapHBIE WM TIEPEHOCHBIE HAOOpPBI JEMOHCTPAIIMOHHOTO 00O0pYIO0BaHUS
(MpoekTop, 9KpaH, KOMIBIOTEP/HOYTOYK),  Y4YEOHO-HAIJISIAHBIE  TOCOOMS
(TIpe3eHTanuu Mo TeMaM JICKIHH ), 00eCTICUMBAIOIINE TEMATHUSCKHUE HILTIOCTPAITUH,
COOTBETCTBYIOIINE JAHHON MpOrpaMMe JTUCUUIIITUHBI.

3aHATHS ceMMHAPCKOro tuma. s mpoBeneHus 3aHATHH CEMHHAPCKOIO
TUINA MO JUCUUIUIMHE MCIOJIb3YIOTCS KOMIIBIOTEPHBIE KIJIACChl, OCHAICHHbIE
KOMITBIOTEPHOM TE€XHUKOW C BO3MOKHOCTBIO TMOJKJIIOUECHUSI K ceTh MHTEpHET u
obecrieueHrueM JI0CTyIa B AJIEKTPOHHYI0 HHGOPMAIMOHHO-00pa30BaTEIbHYIO CPEY
YHUBEpPCUTETA W/WIIM Yy4eOHBbIE ayJAUTOPUH, YKOMIUJIEKTOBAHHbIE MeEOENbl0 U
TEXHUYECKUMU CPEICTBAMU OOyUEHHS.

IIpomexyroynas arrecrauusa. Jlng mnpoBeacHUs TPOMEKYTOUYHOM
aTTeCTallMK MO AUCUUILIMHE UCIOJIb3YIOTCSI KOMIIBIOTEPHBIE KIACChl, OCHAIIIEHHbIE
KOMITBIOTEPHOW TEXHHUKOW C BO3MOYKHOCTBIO MMOJKIIOUECHUS K ceTh VHTEepHET u
o0ecrnedeHrneM JOCTyTa B AJIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTENbHYIO CPENY
YHUBEpCUTETa W/WIM yuyeOHbIE AayAUTOPHH, YKOMILJICKTOBaHHbIE MeEOENbl0 U
TEXHUYECKUMU CPEICTBAMU OOyUCHHSI.

CamocrosiTesibHast padora. [lomemeHuss st caMOCTOSITEIBHOM PabOThI
OCHAILIEHbI KOMITBIOTEPHOM TEXHUKOW C BO3MOXKHOCTBIO MOJKIIOUEHUS K CETH
«/HTepHeT» M JIOCTYNIOM K OJJIEKTPOHHOM WH(MOPMAIIMOHHO-00pa30BaTeIbHON
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cpene wHCTUTYTA. J[JI OpraHM3anuu CaMOCTOSITENIBHOW PabOThl 00yJaronIuXcs
UCIIOJIb3YIOTCSL:

- KOMITbIOTEPHBIE KJIACChI MHCTUTYTA;

- OubnuoTeka, HMMeroIas MecTa Il OO0Yy4YalolIUXCs, OCHAIEHHBIC
KOMITBIOTEPAMH C JOCTYIIOM K 0a3aM JaHHBIX U ceTu MHTEepHeT.

DJleKTPpOHHasi WH(OPMAIMOHHO-00pa30BaTe/ibHAS Ccpeda HHCTUTYTA
(OUOC). Kaxplii o0ydaromuiicss B TeYeHUE BCETO MepHoJia 00ydeHus: oOecrieueH
WHIUBUTyaJIbHBIM HEOTPAaHUYCHHBIM JOCTYIIOM K 3JIEKTPOHHOU WH(OPMAIMOHHO-
oOpazoBarensHOM cpene naetutyta (AMOC) u3 mr000i TOYKH, B KOTOPOH UMEETCS
JTOCTYIl K HWH(POPMAIMOHHO-TEIEKOMMYHUKAITMOHHONW ceTu "MHTepHeTr", Kak Ha
TEPPUTOPUM UHCTUTYTA, TAK U BHE €€.

OUOC unCcTUTYTa 00ECTICUNBACT:

- JOCTYyN K Y4eOHbIM IUIaHaMm, paboyuM mOporpaMMaMm JAUCIHUILIIAH
(Momyneii), mporpaMmaM TMpPaKTUK, OJJIEKTPOHHBIM Y4YEOHBIM U3JAaHUSAM H
AJIEKTPOHHBIM 00pa30BaTEIbHBIM pECypcaM, YKa3aHHBIM B pabouux MporpaMmax
JUCHUTUINH (MOJTyJIel), MporpaMMax MpakTUK;

- dbopMHpoBaHUE SJIEKTPOHHOTO MOPTHOIMO O00YyYarolmerocs, B TOM
YHCJIE COXPAaHEHHUE ero paboT U OIIEHOK 3a 3TH PaOOTHI.

- B ciyyae peanuzanuu o6pa3zoBaTeIbHON MPOrpaMMbl C TPUMEHEHUEM
AJIEKTPOHHOTO O0Yy4eHMsI, TUCTAHIIMOHHBIX 00pa3oBaTelbHbIX TexHonoruit SINOC
JIOTIOJITHUTEIHFHO 00€CIIeUnBAaET:

- dukcanuio  xoma  oOpa3oBaTEIBLHOIO  Mpoliecca,  Pe3ysIbTaTOB
MPOMEKYTOUYHOM aTTeCTallMd W PE3YyJbTAaTOB OCBOCHHUS 00pa3oBaTesIbHOM
MPOTPaMMBbI;

- MpPOBEJCHUE YUYEOHBIX B3aHSATUN, TPOLEAYP OIEHKH PE3yIbTaTOB
oOy4eHus, peanu3aius KOTOPhIX MPEIyCMOTpPEHA ¢ MPUMEHEHUEM 3JIEKTPOHHOTO
OoOy4eHMs, TMCTAaHIIMOHHBIX 00PAa30BATENBHBIX TEXHOJIOTHUIA;

- B3aMMOJICUCTBUE MEXKy YIaCTHUKaMU 00pa30BaTeIbHOTO IIpoliecca, B
TOM YHCJI€ CHHXPOHHOE U (WJIM) aCHHXPOHHOE B3aUMOJICHCTBUS MOCPENCTBOM CETH
"Untepuet".

[Tepeuenb aynuTOprii U MaTepUAIIbHO-TEXHUYECKUX CPEACTB, UCTIOJIb3yEMBbIX
B TIpoIiecce 00y4YeHus, IPeICTaBICHbI B Tabuiie 6.1.

Tabnuma 6.1 — Ilepeuenb aynuTopuii 1 MaTepUaTbHO-TEXHUYECKUX CPEJICTB

AynuTtopus Bun 3anarusa MarepraJibHO-TEXHUYECKHE CPE/ICTBA
Ne 13, nexkumonHas | JIeKIIMOHHBIE — CTOJIBI, CTYJIbS;
ayIUTOPUS 3aHATHS, —  MapkepHas  Jocka, Kkadempa A
MpenoiaBaTels;
— MYJITUMEMIHBIN IPOEKTOP;
— DKpaH;
— KOMIIbIOTEpP (HOYTOYK);
— ayJIMo anmnaparypa.
Ne109, [IpakTnueckue — CTOJIbI, CTYJIbS;
CIIELUATM3UPOBAHHAS | 3aHSTHS, — MapKepHasi CTEHa;
KOMIIBIOTEpHAs CaMOCTOSITCIbHAS — MYJIbTUMEAUNHBINA TPOEKTOP;
nabopaTopus paboTa CTyAEeHTOB Pabouee mecTo mpernopaBaTens:
— HOYTOYK.
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Pabouee mecto yuamierocs:

— IIEpCOHAJIbHBIN KoMIIbloTEp —14 1mT;
— IIporpammHuoe obecrieueHue.

Nel6  JlaGopatopus | [IpakTudeckue — CTOJIbI, CTYJIbS;

aJIMTUBHBIX 3aHATUA — MYJbTUMEAUUHBIN POESKTOP;
TEXHOJIOTUi — DKpaH;

— KOMITbIOTEP (HOYTOYK);

— FDM 3D npunrep;

— SLA 3D npunrep.

7. OueHovHble MaTepHAJIbI ((POHI OLEHOYHBIX CPEACTB) M TEKYyLIero
KOHTPOJISA YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTeCTALUU

7.1 IlepeyeHb KOMIIETEHIUI C YKa3aHHUEM JITanoB MX (OPMHPOBAHHUS B
npouecce 0CBOCHUs 00pa3oBaTe/JIbHOM POrPaMMbl

Ta6nuna 7.1 — IlacopT goHAa OLIEHOUHBIX CPENICTB

Kon HaumenoBanue
Ne KonTponupyemsbie pazaesnbl N
KOHTPOJIUPYEMOit OLICHOYHOT'O
/a (TeMbI) TUCITUTUTHHBI
KOMTICTCHITHH CpeacTBa
1 HaumenoBanue pazzaeina (Tembl)
JTUCIUTLTAHBI
DU3UKO-XUMUYECKHE MPOLIECCHI
5 CILIaBIICHUS KOMITOHEHTOB
X THI
DU3NKO-XUMUYECKHUE MPOLIECCHI
3 papuHUpOBaHUSA pacIiaBoB
DU3NKO-XUMUYECKHE MPOLIECCHI
4 MoaupUIIpOBaHUS pacruiaBoB
MK-1 Bomnpocsl k
OU3NKO-XUMUYECKUE TPOILIECCHl B CHCTEME JK3aMeHYy
5 pacruiaB-gopma
['apomHaAMIYeCKHe TIPOTIECCHI 3aIOTHCHHUS
5 bopmbI
pacIuiaBomMm
Teopuss KpHUCTAIM3AIMA  METANIOB U
7 CILJIaBOB
8 Teopus 3aTBepCBaHUS OTJIIUBOK
VYcanounsle npoiecchl MpHU 3aTBEpACBAHHUU
OTJIMBOK. l"a3sl 51
HEMETAJUIMYECKHE BKJIIOYEHHS] B OTJIMBKAaX
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7.2 Onucanue nNokasaresjieid 1 KpUTepreB OLCHUBAHUS KOMIIETEHIMA HA
Pa3JIMYHBIX 3TANAX UX POPMHUPOBAHUS, ONIMCAHUE LIKAJ OLCHUBAHUSA

Pe3ynprarel TEKylero KOHTPOJs 3HAHUA M MEXKCECCUOHHOM AaTTECTALUU
OILICHUBAIOTCA MO NATHOAITLHOM IKae (Tabiauua 7.2).

Tabmuma 7.2 — OneHuBaHUE pe3yNbTaTOB TEKYIIErO0 KOHTPOJS 3HAHUM U
ME>KCECCHOHHOM aTTeCTaIuu
OneHka Kputepuit onenuBanust
OTJ'II/I‘-IHO HOJIHOG NI 9aCTUYHOC IMOCCIICHUC JICKIIMOHHBIX, HpaKTI/I‘IeCKI/IX nu

71a00paTOPHBIX 3aHATHH. BhIONHEHNE TPAKTUYECKUX 3a/1aHU Ha
OLIEHKU «OTIUYHO» M «XOPOIIO», C IpeolIaJaHeM OLIEHKU
COTJIIMYHOY

XOpOHIO ITomHOE MM YacTHYHOE MOCCHICHUC JICKIUOHHBIX, MPAKTUYCCKUX U
71a00paTOPHBIX 3aHATHH. BhINoNHEHNE IPAKTUYECKUX 3a/1aHU Ha
OLICHKH «XOPOLIO» U «OTIUYHO», C IPE0OIaTaHUEM OLICHKU
«XOpOILO»

yI{OBHCTBOpI/ITCJH)HO ITomHOE MM YacTHYHOE MOCCHICHUC JICKIMOHHBIX, ITIPAKTUYCCKUX U
71a00paTOPHBIX 3aHATHH. BhINoNHEHNE IPAaKTUYECKUX 3a/1aHui Ha
OLCHKHN «YOOBJICTBOPHUTCIBHO)

HeynosnersopurensHo | IlonHoe nny yaCTUYHOE MOCEIIEHUE JIEKIIMOHHBIX, IPAKTUYECKUX U
nabopaTopHbIX 3aHATUNA. HeyoBieTBOpUTEIHLHOE BBIIIOJIHEHHUE
IIPAKTUYECKUX 3aJaHUMH.

He arrecroBan HCHOCCHIGHI/IG JICKOMOHHBIX U MMPAKTUYCCKUX 3aHATHIH.
HeBbINoNIHEHNE NPAKTUYECKUX 3aJaHUMN.

Tabnuna 7.3 — Onucanue nokasarenel U KpUTEPUEB OLICHUBAHUS KOMIIETEHIIUN Ha
pPa3TUYHBIX dTANMax uX GOPMUPOBAHUS

KO,[[ u | IIK-1. TexHomornueckas MoATOTOBKA MPOU3BOACTBA MAIIMHOCTPOUTCIIBHBIX
HAaNMMEHOBAHUE | U3MIEJIUN CPEIHEN CIIOKHOCTH
KOMIICTCHIINU
Pe3ynbprarel 3HaTh
oOyuenns (1o yHUBEpCAJbHBIE (HU3UIeCKHE H  (HECHOMEHOIOTHUECKHE
sranam 3aKOHBI, OIPEICISIONINE MPOIECChl (POPMHUPOBAHUSA OTIHUBOK
dbopmupoBaHus .

.\ | 3aJaHHOTO KauecTBa; 00 3¢ (HEeKTUBHOCTH u
KOMIIETEHIIH)

KOHKYPEHTOCIOCOOHOCTH JIUTEHHOTO MPOU3BOJICTBA B CPABHEHHUHU
C JpPYTMMH 3aroTOBUTEIBHBIMU TEXHOJOTUsMU (00pabOTKOM
METaJUIOB JaBJICHUEM, CBApKoOW W Jp.); JUTEHHbIE CBOWCTBA
METaJIOB M CIUJIaBOB; OCHOBHBIE (DAKTOpBI, 0OYCIOBIMBAIOIINE
NOJIy4YEeHUE  BBICOKOKAYECTBEHHBIX  paCIUIaBOB;  BIIMSHUE
TEXHOJIOTHYECKUX PEKWMOB M I1ApaMETPOB Ha IOKAa3aTeln
KauecTBa JIUTBIX 3aroTOBOK; 5 TMPUYMHBI BO3HUKHOBEHMSI
AUTeHHbIX  aedexToB  M3ydyeHue  AUCUUIUIMHBI  SBIISETCS
HEOOXOJUMBIM yCIIOBUEM JJs1 3(PQPEKTUBHOTO MPOXOKICHUS
IIPAKTUYECKON ITOATOTOBKH.

YMmerb
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yHOPaBJIATH MIpolieccaMu (POPMUPOBAHUS KAaUECTBA OTIUBOK;
COBEPILIEHCTBOBATh CYIIECTBYIOIIME M pa3padaThiBaTh HOBBIC
TEXHOJIOTUYECKHE TMPOILIECChl  JIUThS; IPOU3BOAUTH BBIOOP
pallMOHANBHBIX TEXHOJIOTMYECKUX PEXKUMOB JIJIsi oOecreyeHus
3aJIaHHOTO  ypOBHA  KauyecTBa; MPUMEHATh  IOJyYECHHbIE
TEOPETUUYECKUE 3HAHMUS JJII TPAKTUYECKOTO pEIICHUs 3aaad
IIPOU3BOJICTBA

Baagern

00001IIeHreM PE3yJIbTaTOB UCCIICTOBAHUH JIJIS TIOTYUCHUS HOBBIX
3HAHUM O TEXHOJIOTMYECKUX IMpoleccaXx B METAUIYpruud |
JUTEHHOM  MPOU3BOJCTBE;  METOAMKOM  pa3paboOTKu U
OCYILIECTBJICHUSI MEPONPUITUNA IO YCTPaHEHHIO JAE€(PEKTOB B
JIMTBIX 3arOTOBKAX.

IIxana He ocBoeHa | CTyneHT He JEeMOHCTpUpYeT MOHHMMaHHUs  0a30BbIX
OLICHUBAHH, KOHLIENIMM JucuuIUIMHBL. He MOXeT Ha3BaTh KIIIOYEBbIE
KpUTEpUU TEPMUHBI, METObI WIN IPUHLUIILI, HE YMEET IPUMEHATh UX
OLICHUBAHMUS JlaKe B MPOCTHIX cuTyauusx. OTCyTCTBYIOT HaBbIKM PaOOThI
YPOBHS C  OCHOBHBIMM  HMHCTPYMEHTaMHM  WJIH  IOAXOJAMHU,
OCBOCHUS UTHOPUPYIOTCS. HOpMaTHBHBIE TpPeOOBaHUS W CTaHIAPTHI,
KOMIIETCHLIUH CBSI3aHHBIE C JUCIIUIUINHOM.

OCBOEHA CTyneHT 3HaKOM C OCHOBHBIMHU MOHSATUSMHU U METOJIaMH, HO

YaCTUYHO UX  OPUMEHEHHE  OrpaHUyYeHO  IIAOJOHHBIMU  WJIU

YIPOIIEHHBIMU 33a/1a4aMH. JlomyckaeT omuOKY B aHaIU3e, He
YUUTBIBAET B3aUMOCBS3H MEXY 3JIEMEHTAMU JTUCLUILINHBI.
HaBbikn  HOCAT  (parMeHTapHBIM  XapakTep: MOMKET
BBIMOJIHATE ~ OTJEJIbHBIE ONepaluy, HO He CcHnocoOeH
MHTErPUPOBAThH UX B LIEJJOCTHOE PELICHUE.

OCBOEHA CTyZneHT yBEpEHHO IPUMEHSET 3HaHWS M METOIbl B
B OCHOBHOM | CTQHIApTHBIX  CHUTyalusiX, aHaJIM3UpYyeT JlaHHble U
IpeasaraeT Joru4usle pemenns. OMHako B HECTaHAAPTHBIX
WM KOMIUIEKCHBIX 33J]a4aX MOXKET YIyCKaTh HIOAHCHI, PEJIKO
Ipeaaaraet VHHOBAIIMOHHBIE MTOIXOJIBI. Brnaneer
OCHOBHBIMM MHCTPYMEHTAMHU JUCUUIUIMHBI, HO UCHOJIb3YET
UX B paMKax TPaJULMOHHBIX CXEM, HE BCEIr/a aJanTUpys K
crienu@uke mpoeKTa.

OCBOEHA CTyneHT NeMOHCTPUpPYET IIyOOKOe CHCTEMHOE IMOHHMMAaHUE
JUCIUIUIMHBL: CBOOOJHO OMEpUPYET MOHSITUIMU, METOJAMU
U UHCTPYMEHTAaMH, aJanTHpPyeT UX K JIOOBIM YCJIOBHUSIM.
Croco0eH KpUTHYECKH aHaJU3UpoBaTh HH(OpMaIHIo,
IIPOEKTUPOBAaTh  PEIIEHUs  AJs  CIOXKHBIX  KEHCOB,
MIPOTHO3UPOBATh PE3yNbTaTbl U MHUHHUMHU3HPOBATh PHUCKHU.
WHTerpupyeT MeEXIUCUUIUIMHAPHBIE 3HAHMS, Ipeagaraet
TBOPYECKHE ©W  OOOCHOBaHHBIE  HJEH,  COOJIOJAET
HOpMAaTHBHbIE TPEOOBAHUS M STHUECKUE CTAHIAPTHI.

7.3 TunoBble KOHTPOJIbHbIE 32JaHUSl WM HWHbIe MAaTepHAJIbI,
HeoOXoaMMbIe /Jisi ONeHKH 3HAHWH, yYMEHHWil, HABBHIKOB M (WJIH) ONbITA
AeSITeJIbHOCTH, XaPAKTePU3YIIHUX dTanbl GOpMHUPOBAHUSA KOMIIETCHIUM
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Bomnpocs! k 3k3ameny
. PadpunupoBanne MeTalIm4eckix pacijiaBoB OT PaCTBOPUMBIX ITPHUMECEH.
. [InaBnenue meramnoB kak (a3oBblii mepexox 1 poaa.
. [loBepXHOCTHOE HATSHYKEHUE METAJIOB U CILIaBOB, U (DAKTOPHI BIUSIOUINE HA HETO.
. HarpeB metaimnos. Temnogusndyeckne cBOWCTBA METAIIIOB.
. Ternora u TeMrepaTypa IJIaBJICHUS METAJIOB.
. B3aumopeiicTBiue METaJUIMYECKUX PACIUIABOB C T'a3aMH.
. DnexTpodu3nveckre CBONCTBA METAJUIOB U CILJIABOB.
. I3MeHeHre II0THOCTY METAJUIOB IIPU IJIaBIEHUH.
. Terutota o6pa3zoBanus cruiaBoB. CBsI3b C TMAarpaMMOil COCTOSIHUS.
10. CmauynBaHue OrHEYNOPOB paciuiaBaMu. Kanussipaeie 23 QexTs.
11. Iuddy3us koMnoHeHTOB ciuiaBa. BoipaBHIUBaHNE XUMUYECKOTO COCTaBa pacIljiaBa.
12. XuMuueckoe B3auMOICHCTBUE PACIIaBOB C OTHEYIIOpaMH.
13. 3akonsl paBHOBecus. VX ucnonb3oBanue mpu padhuHUPOBAHUN PACILIIABOB.
14. B3anmoelicTBrE METAIIIIOB C A30TOM.
15. BzaumoaeiicTBuE METANIOB CO CJIOKHBIMH Ia3amH.
16. 3akon Ctokca. PapunupoBanme orcranBaHrueM OT HEPACTBOPUMBIX TIPUMECEH.
17. PapunupoBanue pacriaBoB OT HEMETAIMYECKUX BKIIFOUEHUH 00paboTKOM (hrocamu u
HUTAKaMHU.
18. BzaumoeiicTBuE METaNIOB C KHCIOPOIOM.
19. ®u3NKO-XMMHUYECKHE OCHOBBI OCAJJOUHOI'O PACKHUCIICHHUS.
20. Mogndunupyromnias 00paboTka METaJUIMYECKUX PACILIABOB.
21. ®U3NKO-XUMHYECKHE OCHOBBI KOHTAKTHOI'O PACKHUCIICHHUS.
22. MoauuupoBaHue yyryHa.
23. JlernpoBaHue, UCIIOJIb30BAHUE JIUTATyp U IICEBIOJIUTATYD.
24. Vicnapenue MeTayuIoB IIpH IJ1aBieHUU. Mcnapenue MeTamioB npyu NOHMKEHHOM JIaBJICHUU.
25. Jlerazanus pacIuiaBoB.
26. CTpoeHue MeTaJuINYeCKUX pacIlIaBoB.
27. B3auMoaeicTBre KUAKUX METAIIIOB C KHUCIOPOIOM.
28. Obpa3zoBaHuE HEPACTBOPUMBIX IpuMecei. Buabl npumecei.
29. PapuHupoBaHME pacIUIaBOB OT HEPACTBOPUMBIX IMPUMECEH MPOTyBKON Ta30M U
BaKyyMHpPOBaHUEM.
30. KoHTakTHOE pacKHUCIICHHUE.
31. MoaudunupoBaHie METaNINYECKUX PACILIIaBOB.
32. Pa¢uHnpoBaHue pacIuiaBoB (pUIBTPOBAHUEM.
33. BA3KOCTh KaK PeoOTHYECKOe CBOMCTBO KUIKOCTEH
34. Bsa3zkocTh KUAKUX MeTaJI0B. PaKTOPBI, BIUSIOLIME HA BI3KOCTD.
35. BsA3KOCTh KaK CTPYKTYPHO-YYBCTBUTEIBLHOE CBOMCTBO CIIJIaBa
36. BausiHue BKJIIOYEHUH Ha BA3KOCTh
37. Kunematuueckasi BA3KOCTb U XapaKTep JBIKEHUS MeTallla B KaHaslaX (popmbl
38. Bausinue BA3KOCTH Ha CKOPOCTh TEUEHHUS MeTajlla B KaHajax (opMbl
39. [IoBepXHOCTHOE HATSKEHUE KUIKUX CILJIABOB
40. BnusiHue npuMeceil Ha MOBEPXHOCTHOE HATSYKEHUE CIIJIAaBOB
41. CmaynBaHre METaJUIAMH | CTJIABaMH TIOBEPXHOCTH ()OPMOBOYHBIX MAaTEPHAIOB
42. JIB>keHNE pacijiaBoB B IWUIMHIPUYECKUX KauuIsipax
43. BausiHue cBoicTB MeTailia U (opMbl Ha TEYEHHE pacIlyiaBa.
44. )KunkorekyuecTb METaJUIMYECKUX PacCIlIaBOB.
45. 3aK0oH OCTOSIHCTBA pacxo/ia. 3akoH bepHyn
46. Hcteuenue paciiaBa U3 KOBIIA.
47. Tedyenue pacriaBa B kKaHanax. Buael TeueHus.
48. 3anonHeHue GopMbl CBOOOAHOI cTpyeil paciasa.
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49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

HepacTtBopumesle npumecu B ciitaBax. Papunuposanue.

VY nanenue HeMeTaUIMYECKUX BKIIOUEHUH MpH 3aiuBKe. 3aKoH CToKca.
OuinbTpOBAHKE PACILIABA.

3akoH [lackains. 3akoH Apxumena

TemoBbIe POLIECCHI B CUCTEME MeTalT-(hopMa

Teopus TermooOMeHa.

3aKOHBI TEIIOOOMEHA.

Oxnaxxienre 1 HarpeB Tedia ¢ ha30BbIM MEPEX0I0M U 0€3 HETo.
TemonepeHOC B METANTMISCKON U HEMETAJUTHYECKOH opMe.
Kpucrannuzanus yucteix metamioB. [lepeoxiaxkaenue
["'oMoreHHOE U TeTepOreHHOe 3apoIbIco0pa3oBaHHueE.

7.4 MeToauueckue MaTepualbl, onpeacJadonme npoueayphbl

OLCHMBAHUA 3HAHUI, YMEHHUI, HABBIKOB W (MJIHM) ONbITA JAeATEJbLHOCTH,
XapaKTepu3yIuX 3Tanbl GopMupoBaHUS KOMIIETEHIIU

Tabnuua 7.4 — Kputepuu 1 nikasa OLleHKU 3HaHUW Ha SK3aMEHe

OueHka
COTIUYIHOY \ «XOPOIIOY \ «YJIOBJICTBOPUTEIIHLHOY

Ob6beM
['nmybokue  3Hanus, | JlocraTo4HO TIOJTHBIC
YBEpEHHbIE JEHUCTBUS | 3HAHMS, MpaBUJIbHBIE
o pEIIeHUIO | IEUCTBHUS TI0 PEIICHUIO
MPaKTUYECKHUX MPaKTUYECKUX 3aJaHUl B TBepabie snanus B 00beMe OCHOBHBIX
samanmii B TOMHOM | oGBeMe yaeGHOM BOIPOCOB, B OCHOBHOM IpaBUIbHbIC
o0Bbeme y4eOHOM | mporpamMmbl,  OCBOEHHE DEIICHHA —~ TPAKTHACCKHUX — SaIaHHH,

o OCBOCHHE BCEX KOMIETEHIUH.
MIPOTPaMMBI, BCEX KOMITCTCHIIH.
OCBOEHHUE BCEX
KOMIIETCHIIN .

CucreMHOCTB
OtBetbl Ha Bompockl | OTBeTHI  Ha  BOMpPOCHl | OTBETHI Ha
JIOTUYHO YBSA3aHBI C | YBSI3aHBI C  y4EOHBIM | BOMPOCHI B
y4eOHBIM MAaTepHaJIOM, npeaenax Nwmeercs
MaTepHaioM, BBIHECEHHBIE Ha | yueOHOro HE0OXO0IUMOCTh B
BBIHECEHHBIM Ha | KOHTPOJb, a TAK)KE C TEM, | MaTepuana, MTOCTaHOBKE
KOHTpPOJIb, & TAKXKE C | UTO U3ydall paHee. BBIHECEHHOT'O Ha | HABOJSAILIUX BOMPOCOB
TeM, UYTO U3ydYal KOHTPOJIb.
paHee.
OCMBICIIEHHOCTh

IIpaBunpHbBIE n | [IpaBuibHble oTBeTHI M | Jlomyckaet
yOenuTenbHbIe MPAaKTUYECKHUE ICUCTBUS. | HE3HAUUTEIbHbIE
orBeThl.  boicTpoe, | IlpaBunbHOe  mpuHATHE | OMIMOKU npu
MpaBUIILHOE U | peuieHui. I'pamoTHas | oTBeTax u |Nmeercs
TBOpPYECKOE OTpabOTKa PEIMICHUH TIO | MPAKTHYECKUX  |HEOOXOIUMOCTh B
NPUHATUE PEIICHUM, | 3aJaHUsM. JNENUCTBHUSIX. MMOCTAaHOBKE HABOJISALIUX
Oe3ynpeunast Jonyckaet BOIIPOCOB
0oTpaboTKa pelIeHUI HETOYHOCTh B
3aJaHUuN. VYMenune NPUHATUU
JienaTh BbIBOJIBI.
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pelIeHui o
3a/laHUsIM.

YpoBeHb OCBOEHUSI KOMIIETCHIUIA

OcBanBaeMble KOMIIETEHIIMH C(HOPMUPOBAHBI

7.5 Meroauueckne peKOMEHAAUM 10 NMPOBEACHUI0 IK3aMEHA
7.5.1 Leab npoBeaeHust

OCHOBHOI1 1IE/IbI0 TIPOBENECHUSI 3JIEMEHTOB IPOMEXKYTOUHOW aTTeCTaluu
SBJIAETCS ONPEIECICHUE CTENEHH JOCTHKEHUS LeJed 0 y4eOHOM TUCIUIUINHE UITU
ee pazaenam. OCylecTBIIETCS 3TO MPOBEPKON U OLIEHKOW YPOBHS TEOPETUUECKUX
3HAHWM, TIOJYYEHHBIX CTYJ€HTaMU, YMEHHUS MPUMEHATh HX K PEIICHUIO
MPaKTUYECKUX 3aJ1a4, CTETICHU OBIIAJICHUS CTYJCHTAMU MPAKTUYECKUMU HAaBbBIKAMU
U YMEHHUSIMU B 00beMe TpeOoBaHUI padoyeil MporpaMMBbl MO TUCHUTIIMHE, a TAKXKE
UX YMEHHE CaMOCTOSTENBHO paboTaTh ¢ y4eOHOI TUTEpaTypoil.

7.5.2 ®opma npoBeaeHUst

@opMOM  MPOMEXKYTOUYHOM  aTTECTAMU MO  JAHHOM JUCIUIUIMHE B
COOTBETCTBHUM C YU4E€OHBIM TrpaUKoM, SBISIETCSA dK3aMEeH. DK3aMEH MPOBOJUTCS B
o0beMme paboyeilt mporpaMMmbl B YCTHOM (opMe. DK3aMEHAIIMOHHBIC OWJIETHI
JIOJIKHBI JIBE YAaCTH - TEOPETUUECKYIO U MpakTudeckyro. Mudopmaius o cTpykType
OMJIETOB JOBOJUTCS CTYyJIEHTaM 3a0J1arOBPEMEHHO.

7.5.3 Metoa nipoBeieHust

DK3aMeH MPOBOJUTCS 110 OMIIETaM.

[Io ornmenbHBIM BOmpocaM JIOMYCKAaeTcsl MPOBEPKA 3HAHUKA C IOMOUIBIO
TEXHUYECKUX CPEICTB KOHTPOJsA. [Ipu HEOOXOIMMOCTH MOTYT paccMaTpUBATHCS
JIOTIOJTHUTENILHBIE BOMPOCHI U MTPOOJIEMBbI, PeIIaThCs 3aa4u U PUMEDPHI.

7.5.4 Kputepuu 101MyCKa CTYACHTOB K 9K3aMEHY

B cooTtBercTBUM € TpeOOBAHMSIMU PYKOBOISAUIUX TOKYMEHTOB M COTJIACHO
[TomoxkeHno O TEKyIeM KOHTPOJIE 3HAHUM U IPOMEKYTOYHOW aTTECTAllUU
CTYACHTOB MHCTUTYTa, K DK3aMEHY JOIYCKAKTCS CTYIEHTHI, BBIIIOJIHUBIINE BCE
TpeOOBaHMs YIEOHOU MTPOTPaAMMBI.

7.5.5 OpranusauuoHHbIe MEPONPUATHS

7.5.5.1 Ha3zHaueHnue npenogaBaTesis, IPUHUMAIOIIETO SK3aMEH
DK3aMeHbl TMPUHUMAIOTCS JIMI[AMHU, KOTOPBIE YUTAIM JEKIHU MO AaHHOMN
nucuuiuinHe, PemieHuem 3aBenyromiero kKadenpoil ompenemnstorcs MOMOITHUKA
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OCHOBHOMY 3K3aMEHATOPY M3 YMCJa MPENnoJaBaTenet, BEAYIIUX B JAHHOU Ipymie
IPAKTUYECKUE 3aHATHS, a €CIM JIKUMUM 10 pasjenaM Y4YeOHOM JUCLMILIMHBI
YUTAIACHh HECKOJIBKUMH IIPETOJABATEIAMH, TO OIPEIEIAETCA COCTaB KOMUCCUU JUIS
premMa 3K3aMeHa.

7.5.5.2 Konkperuszaius yCJIOBHM, IPU KOTOPBIX CTYACHTHI OCBOOOKIAIOTCS
OT clIayd dK3aMeHa (OCHOBa - pE3yJbTaTbl PEUTHMHIOBOM OIIEHKM TEKYIIETO
KOHTPOJIA).

[lo mpeacTaBiaeHUIO NpenogaBaTes, BEAYIIEro 3aHATUs B YUEOHOU Tpymie,
3aBeyIOMIMNIA Kaeapoil MOXKEeT OCBOOOAMTH CTYACHTOB OT cAadu sk3ameHa. OT
’K3aMEHa OCBOOOXKIAIOTCS CTYJAEHTHI, MOKA3aBUINX OTIWYHBIC M XOPOIINUE 3HAHUS
10 pe3yJIbTaTaM PEUTHHIOBOM OLIEHKM TEKYLIEro KOHTPOJISI, C BBICTABICHUEM UM
OLICHOK «OTJIMYHO» U «XOPOILI0» COOTBETCTBEHHO.

7.5.6. Meroauyeckue yKasaHus IK3aMeHATOPY

7.5.6.1 Konkperusupyercs pabora npenojaaBarenen B
MPEeIPK3aMEHAIIMOHHBIN TMEepUO U B TIEPHUOJ] HEMOCPEACTBEHHOM MOATOTOBKHU
oOyyarommxcs K 9K3aMeHy.

Bo BpeMss mMOArOTOBKM K 9SK3aMEHY BO3MOXKHBI HMHAUBUAYaJbHBIC
KOHCYJIbTAIIMH, a TIepe]] THEM MPOBEACHUS dK3aMeHa MPOBOJUTCS OKOHYATEIbHAs
peIdK3aMeHalMOHHAs KOHCYIIbTAIIHS.

[Tpu npoBeneHnY TPeIIK3aMEHAIIMOHHBIX KOHCYIhTAIIUN PEKOMEHTYETCS:

- JaTh OPTaHU3alMOHHBIC YKa3aHUs O MOPSIKEe pabOThI MPH MOATOTOBKE
K 9K3aMEHY, PEKOMEHAINH 110 JIy4IlIeMy YCBOCHHUIO M TPUBEICHUIO B CTPOHHYIO
CHCTEMY M3y4Ye€HHOTO MaTepHalia JUCIUTIIHHEI;

- OTBETUTH Ha HETIOHSTHBIE, CITA00 YCBOGHHBIE BOIIPOCHL;

- JaTh OTBETHl HA BOMNPOCHI, BO3HUKINHE B TIPOIECCE H3yUCHUS
JTUCIUIUIMHBL W BBIXOASIIME 3a paMKH Y4eOHOW MpPOTrpaMMbl, «pa3/BUHYTh
TPaHUILIBIY;

- MOMOYb MTPUBECTU B CTPOUHYIO CUCTEMY 3HAaHHS 00y4aeMbIX.

Jl1st 3TOr0 HEOOXOTUMO:

- YTOYHUTh Y4eOHBIH MaTepuan 3aKIIYUTeNbHON Jekuuu. Ha Hen
1esnecoo0pa3Ho yka3arh Hauboliee CIOXKHBIE W TPYAHOYCBOSEMbIE MecTa Kypca,
oOpaTMB BHMMaHHE Ha TaK HAa3bIBAEMbIC IOJBOJIHBIC KaMHH, BBIIBJICHHBIC Ha
MPEABIAYINX K3aMCHAX.

- ONpENENUTh 3aHATHE, Ha KOTOPOM 3a0JaroBpeMEHHO JIOBECTH
OpraHM3aIMOHHBIC YKA3aHHUs MO MOATOTOBKE K dK3aMEHY.

- PekoMeHayeTcss HCMONB30BaTh MpPH TPOBEACHUHM KOHCYJIbTAIU
OMPOCHO-O0TBETHYIO (hopmy npoBeneHus. [{eaecoodpazHo, uToObI 0O0ydaemMblie caMu
3amaBaigy Bompockl. [lo xapaktepy U (GOpMyIHPOBKE BOMPOCOB MpPEToaBaTeNb
MOJKET CYyJUTh 00 YPOBHE U TTyOMHE MOATOTOBKH 00y4aeMBbIX.

7.5.6.2 YTOYHSIIOTCSL OpPraHU3AlMOHHBIE MEPONPUITUS U METOJUYECKUE
MIPUEMBI TIPU TIPOBEICHUN YK3aMEHa.

KonnuecTBo 0IHOBPEMEHHO HAaXOSAIINXCS SK3aMEHYIOIIUXCS B ayIUTOPHUH.
B aymuropum, rae mpuHUMAETCS 3K3aMEH, MOXKET OJHOBPEMEHHO HAaXOAHUTHCS
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CTYJICHTOB M3 pacueTa He OoJiee MITHAAUATA SK3aMEHYIOUIUMXCS Ha OJHOTO
HK3aMEeHaTopa.

Bpewmsi, oTBeieHa Ha MOATOTOBKY OTBETA MO OUIIETY, HE IOJKHO MPEBBIIIATh
45 munyT. [1o ucTeueHHI0 JaHHOTO BPEMEHHM IOCJE MOTy4YeHus: Ouiera (Borpoca)
CTYJICHT JOJI’KEH ObITh TOTOB K OTBETY.

Opranuszanus NPaKTHYECKON YaCTH IK3aMEHA.

[IpakTUueckas 4yacTh SK3aMEHA OpraHU3YeTCsl Tak, YTOObI 0OecreuYnBaNIach
BO3MOYKHOCTh IIPOBEPUTH YMEHHE CTYACHTOB MPUMEHSITHh TEOPETHUUYECKUE 3HAHUS
MIPU PEIICHUM MPAKTUUYECKUX 3aJaHul, OCBOCHUE KoMMeTeHIIMA. OHa MpOBOAUTCS
IyTEM IMOCTAHOBKHU 3K3aMEHYIOIIUMCS OTACJBHBIX 33Ja4, YIPA)KHEHUW, 3aJaHUN,
TpeOYIOMUX MPAKTUYECKUX JEHCTBUMA TO perieHuto 3agaHuil. Kaxmaeri cTymeHT
BBITIOJIHSIET 3aJaHUE CAMOCTOSITEIIbHO MYyTEM IMPOU3BOACTBA PACUETOB, PEIICHUS
3a/1a4, paboThl ¢ JOKyMeHTaMH U Ap. [Ipu BbIOTHEHNUN 3aJaHUN CTYACHT OTBEYAET
Ha JOTIOJIHUTENIbHBIE BOIPOCHI, KOTOPbIE MOYKET CTABUTh IK3aMEHATOP.

JeiicTBus 3K3aMeHaTOpA.

CryaeHTy Ha 9K3aMeHe paszpelraercs Opartb oauH Owier. B ciydae, korna
HK3aMEHYIOIIUICS HE MOXKET OTBETHUTh Ha BOIPOCHI OWIIETa, €My MOXET OBbITh
MpeI0CTaBlieHa BO3MOXHOCTh BBIOpPATh BTOPOM OWJIET MPU YCIOBUU CHUKCHHS
OIICHKH Ha | Ga.

Bo Bpemsi uchobITaHHs NOPOMEKYTOUHOM AaTTECTAMA CTYAEHTBI MOTYT
MOJIb30BaThCA pabOUYMMHU  MpOrpaMMaMM  Y4eOHBIX JUCHUIUIMH, a TakKke
CIIpaBOYHUKAMU M TPOUYMMHU HCTOYHHUKAMU HWHOOpMaIMM, TepeYeHb KOTOPHIX
YCTaHaBJIUBAETCS MPEIO/IABATEIIEM.

Hcnonbs3oBaHne MaTepUaAIOB, HE MPEAYCMOTPEHHBIX YKA3aHHBIM MEPEUHEM,
a TaKXe MOMbITKa OOIICHUSI ¢ APYTUMHU CTYJICHTaAaMU WJIA UHBIMHU JIUIIAMHU, B TOM
YUCIIE C MPUMEHEHUEM DBJEKTPOHHBIX CPEJICTB CBA3U, HECAHKIIMOHUPOBAHHBIE
IIPEIIOIaBaTEeIEM IIEPEMELICHHE 10 AYIUTOPUH U T.II. HE PA3PEIIACTCS U SBIISIOTCS
OCHOBAHMEM JUISI YNAJIEHUs CTYAEHTa W3 AaYIUTOPUM C IIOCIEAYIOLIUM
IPOCTABJIEHUEM B BEJOMOCTH OLICHKU «HEYIOBJIETBOPUTEIBLHOY.

CryneHT, NOJyYMBIIMM Ha 3K3aMEHE HEYJOBJIETBOPUTEIBHYIO OIIEHKY,
JUKBUJIUPYET 3aJ0JKEHHOCTh B CPOKH, YCTAHABIMBAEMbIM MPHUKA30M JTHUPEKTOpa
uHctutyta. OKOHYATENbHAs NepecAadya 3K3aMeHa IPUHUMAETCS KOMHUCCHUEW B
COCTaBE TpeX 4YeNIOBEK (3aBemyromuii Kadeapoid, JIEKTOp MOTOKa, MPEernoaaBaTeb
POACTBEHHON TUCIUIUIMHBI).

3ajadya mpernojaBaTelsl Ha JK3aMEHE 3aKJII04aeTcs B TOM, YTOOBI
BHUMATEJIBHO 3aC/IylIaTh CTYAEHTA, IPOKOHTPOIUPOBATH PEIICHNUE MPAKTUYECKUX
3aaHA, NPEJOCTABUTH €My BO3MOXHOCTh MOJHOCTBIO M3JIOKUTh OTBET.
3acnymmuBasi OTBET W AHAIM3HPYSd METOIbl PEUNICHUM NPAKTUYECKUX 3aJIaHHM,
MPEINO/IaBaTe/b  MOCTOSIHHO  OILICHUMBAET, HACKOJBKO IIOJHO, CHUCTEMHO H
OCMBICJIEHHO OCYILECTBJISIETCS OTBET, PEIIAETCA NPAKTUYECKOE 3aIaHUE.

Cuunraercs 0ECTAaKTHOCTHIO MPEPHIBAThH OTBET CTYJEHTA, MPEXKICBPEMEHHO
JIaBaTh OLIEHKY €r0 OTBETaM U JICVCTBHSIM.

B Tex ciydasix, korja OTBEThI Ha BOMPOCHI WITH MPAKTUYECKUE JEHCTBUS ObLTH
HEJI0OCTAaTOYHO TOJHBIMHU WJIM JIOMYIICHBI OITUOKH, MPEMoaaBaTeNb MOCIE OTBETOB
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CTYJICHTOM Ha BCE€ BOMPOCHI 33]1a€T JOMOJHUTEIbHBIE BOIIPOCHI C IIEIBI0 YTOUHEHUS
YpOBHSI OCBOEHUSI AMCHUIUIMHBL. CojepaHue WHAMBUAYAJIbHBIX BOIPOCOB HE
JIOJDKHO BBIXOJUTH 32 paMKu pabodeil mporpammbl. Ecnu cTyneHT 3aTpyaHsieTcs
Cpazy OTBETUTb Ha JOMOJHUTENbHBIH BONPOC, OH JIOJDKEH CIPOCHUTH
paspelieHust IpeIoCTaBUTh €My BpeMsi Ha TOJTOTOBKY M TMOCJE MOATOTOBKU
OTBEYAET Ha HETO.

8 OcobennocTu peanuianu NJUCHUIIJIMHBI JId UHBAJHUIAOB H JHI C
OrpaHNn4Y¢HHBIMH BO3MOKHOCTHAMH 3I0POBbLS

OOydeHne 1O JUCHMIUIMHE WHBAJIUIOB U JIL C OIPAaHUYECHHBIMU
BO3MOXKHOCTSIMU 3710poBbsi (nanee OB3) ocymiecTBisieTcss mpenoaaBaTesieM ¢
Y4E€TOM  OCOOEHHOCTEH  ICHUXO(HU3MUECKOrO0  Pa3BUTUS, HUHAMBHIYaJIbHBIX
BO3MOXKHOCTEH U COCTOSTHUS 37J0POBbs TAKMX 00yYarOIIUXCSL.

JUIst CTYJE€HTOB C HapyLIEHUSIMA ONOpPHO-ABUTarenbHoN (pyHkunu u ¢ OB3
10 CIYXYy HPELYCMATPHUBAETCS COMPOBOXKIACHUE JIEKIIUN U NMPAKTUYECKUX 3AHATUN
MYJIbTUMEIHMHBIMU CPEICTBAMH, PA31aTOYHBIM MAaTEPUAIIOM.

Jnsa crynentoB ¢ OB3 mo 3peHUIO IpeaycMaTpUBAECTCS IPUMEHEHUE
TEXHUYECKUX CPEACTB YCWJIEHHsI OCTATOYHOI'O 3PEHHsA, a TAKKE IPEAYyCMOTpPEHA
BO3MOYKHOCTb pa3pabOTKU ayIMOMATEPUAIIOB.

[lo maHHOW AMCHMIUIMHE OOyYE€HHE WHBAIMAOB M JIMI C OTPAaHUYEHHBIMH
BO3MOYKHOCTSIMU 3/10pOBbsI MOXKET OCYILECTBIIATBCA KaK B ayAUTOPUM, TaK U
JMCTAHIIMOHHO C MCIIOJIb30BAHUEM BO3MOKHOCTEH 3JICKTPOHHON 00pa3oBaTeIbHON
cpensl (00pa3oBaTeNbHOrO MopTaja) U AIEKTPOHHON MOYTHI.
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