MHUHHUCTEPCTBO HAYKH U BBICHIEI'O ObPA3OBAHUA
POCCHUUCKOHU ®PEJEPALINA

OI'bOY BO «bpsaHCKHil roCy1apCTBEHHBIN TEXHUYECKUI
yHuBepcutet (BI'TY)

MexaHUKO-TEXHOJIOTUYECKUN (PaKyIbTeT

(Haumenosanue axyrbmema/uHcmumyma,)

Kadenpa «MammnoctpoeHne nu MmaTepraioBeICHUE»

(Haumenosanue Kagheopvl, OMEEMCMBEHHOU 30 PeaAIU3AYUI0 OUCYUNTUHDL)

r ™
AOKYMEHT MOAMUCAH YTBEPXAIO

SNEKTPOHHOW MOAMMCHIO [TepBbIit mpopekTop Mo yueOHoU

Ceptudukar: 00AE9AALIE2F51D554BB517B57D9399435E pa6OTe H HI/I(bPOBH3aHHH

Bnageneuy;: WkabepuH Butanuin AnekcaHaposuy B'A. I I IKa6epI/IH
Hencteutenen: ¢ 04.07.2023 po 26.09.2024

¢ ) «25» anpens 2023 .

PABOYAS ITPOT'PAMMA
y4eOHOM AUCIIUTUIMHBI

«MeTamryprus 4epHbIX U HBETHBIX CILJIABOB)

(Haumenosanue OUCYUNIUHbL)

15.03.01 MammHOCTpOEHUE

(K00 u HaumeHOBaHUe CReYUATLHOCIU UIU HANPABIEHUS NOO2OOBKL)

IIporpeccuBHbBIE TEXHOJIOTHUH JIMThS

(nanpasnennocms (npoghunv)/ cneyuanuzayus 00paz08amebHOU NPOSPAMMbl)

BhICIIIEE 00Opa3oBaHue — OakaiaBpuar

(yposenb 0bpazosanus)

OakasaBp

(Keaﬂuqbukauuﬂ, npuceaueaemds no cCneyualbHoCmu uiu HanpaesieHuro noc)zomoeku)

3a04YHasd

(¢hopma obyuenus)

2023

(200 nabopa)

bpsanck 2023



Pabouas nmporpamMmma y4eOHON JTUCIUTLIMHBI

<<MeTaJIJIprPISI YCPHBIX U IIBCTHBIX CIIJIABOB)»
(Haumenosanue OUCYUNIUHbL)

15.03.01 MammHocTpoeHue

(K00 U HauMeHO8aAHUe CNeYUATbHOCIU WU HANPABIeHUsl N0020MOBKU)

IIporpeccruBHbBIE TEXHOJOTHUHU JINTHSI

(Hanpasnennocms (npoguis)/cneyuanuzayus 0O6paA306amenbHOU NPOSPAMMbL)

Pa3paboras(un):
JlonienT kadeapsl «MuM», K.T.H., TOIEHT J.A. nomkux
(OondicHocmy, yuenas cmenenb, yueHoe 38anue) (noonucw) (U.0. amunus)
(OondcHocms, yueHas cmenens, yueHoe 386aHue) (noonucw) (1.0. Pamunus)

Paccmotpena u ojo0peHa Ha 3acejaHuu Kadeapsl
«MalmmHOCTPOCHUE U MAaTEPUATIOBEICHUE»

(naumenosanue xagpedpwl, omeemcmeenHoll 3a pearu3ayuio OUCYUNIUHBL)

«5» ampens 2023 1., mpotokoit Ne4

3aBeayrommii kadeapoun

K.T.H., IOLICHT O.B. Ilerpakos
(yuenas cmenens, yuenoe 38aHue) (noonucw) (1.0. Pamunus)
Cornacosano:

3aBeAyroNIMii BRITyCKAIOIICH Kadeapoii
«MalmMHOCTPOEHNE U MAaTEPUAIIOBEACHUE
(raumenosanue svinycraroueti kageoput)

K.T.H., IOLICHT ITerpakos O.B.

(yuenas cmenenw, yueHoe 36aHue) (noonucw) (1.0. ®amunus)

© WmomkuH J[.A., 2023
© ®I'BOY BO «bpsiHCcKuii rocy1apCTBEHHBIM
TEXHUYECKUI YHUBEPCUTETY, 2023



3

COILEPKAHHUE
TTPEJIVICIIOBHUE.........ooiiiiiiiiiiieee sttt sttt 5
1. HEJIb 1 3BAJAYM OCBOEHUSA JUCHUIIIIMHBI .........ooiiiiiiiee 5
2. MECTO JUCLUIIJIMHBI B CTPYKTYPE OEPA3OBATEJILHOM
[TPOTPAMMBI DITOC ...ttt bbb snee e 5
3. INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IUCHUIIJIUHBI ................... 5
4. OFBEM JUCHMIUINHBI U BUJIBI VUEBHOM PABOTBI........occvcvvvieeen 6
5. COAEPXXAHUE JQUCHUITIIHBL .......ccoviiiiiiiiii e 7
5.1. CTPYKTYPA IACIIUATIIIIHBL . ....vveeesisttvereesssstseesessssssseessssssssesssssssssesssssnsssesssssnssseesessnsens 7
5.2. Pacnipenenenue popmMupyemMbix KOMIIETEHIUI 110 pa3zenam (TeMam)

D107 00100700 010705 05 CRUURRRRRT TP 8
S TR 153 6 1% 1% (O 9
5.4. JIaOOPATOPHBIE PAOOTBI .vvveeuvrreeisrreesssreeeasreeessseesssseesssssessssssessssssesssssseessssessssssees 12
5.5. TIPAKTHUECKHUE BAHITHS ....vvveersreeanreeannenesnneessneessnessseesnesassneessseesnnessnessnnesensesessnes 12
5.6. CaMOCTOSITENIBHASL PA0OTA OOYUAOLLIAXCS ..vveervreerareessreeesnneessneessneesnnessnnesennneesnns 13
5.7. Opranuzanus TEKyIero KOHTPOJI YCIIEBAEMOCTH U MTPOMEXYTOUYHOU

ATTECTALIMM OOYUATOIIIHXCST . .vvveenrrressurreesuseeeasseaessseesassseesasseessasseesssseessnssesssseessnsnns 17
6. OBPABOBATEJIBHBIE TEXHOJIOT U ........ooooiieiiiiiiie e 18

7. PEAJIM3ALIA JUCIUATIJIMHBI ITPU UCTIOJIb30BAHUM TEXHOJIOTUIA
OJIEKTPOHHOI'O OBYUEHUA U (MJIN) AIUCTAHIUMOHHBIX
OBPA3BOBATEJIBHBIX TEXHOJIOTHI.........oocvrveieeeeeeeessee e 19

8. VUEBHO-METOMYECKOE Y UHOOPMALIMOHHOE OBECITEYEHUE
D% (00151010715 125 TS 19

8.1. IlepedyeHp yueOHO-METOIMUSCKOTO 00ECTICUCHUS ISl CAMOCTOSITEIbHON PaOOThI
(010 A F1 0] 1117 0. o3 CO PR 19

8.2. [lepeueHb OCHOBHOM W JOTIOJTHUTEILHON YU4eOHOU TUTEepaTyphl, HEOOXOMMOMN
b1 036 Qe T03:Y0 Yo 8 0% 6 M0H 0% (0100708 01070 05 QO 20

8.3. Ilepeuens pecypcoB HHGOPMAIIMOHHO-TEIEKOMMYHUKAIITMOHHOW CETH
«HTEpHET», UCTIOJIB3YEMBIX MPU U3YUCHUH JUCITUATIITHHDBI ..eeeivvveeeinireessirieessiveeeseneas 19

8.4. IlepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUM, UCIIOIB3YEMBIX ITPU OCYILECTBICHUU
00pa30BaTeIbLHOTO Mpolecca Mo IUCHUIIIMHE, BKIIIOYas epeyeHb IPOrpaMMHOTO
obecnieueHus U (M) UHOOPMAITUOHHBIX CIIPABOYHBIX CHCTEM ..eeevvvvreerireeesireeeaennss 21

9. MATEPUAJIbHO-TEXHUYECKOE OBECITEHEHUE IUCLHUITUJIMHEBL........ 22

10. OCOBEHHOCTU OPTAHU3AIIMU OBPA3OBATEJILHOTO TIPOIIECCA
JUTSI THBAJIUIOB U JIUI] C OTPAHUYEHHBIMU BO3MOXHOCT SIMU
£Y1(0):00)2) 5 TSSO 22



4

11. METOAMYECKUE MATEPUAJIBI I1O JUCHUIUIMHE...........cooooiiiiiiee. 24
11.1. Meroanueckue MaTepHAIIbI ISl NEAATOTMUYECKUX PAOOTHHUKOB ......cvvvvveereeenene 24
11.2. MeTtoaudecKue MaTEPHAITBI T OOYIATOTITIIXCST «..vvenvveeereesiressireesnsessssnesssneessnes 26
12. OHEHOYHBIE MATEPUAJIBI TTO JUCHUITJIMHE ..o 27
12.1. Bunpl u cpeacTBa OLEHUBAHUS PE3YIIBTATOB OCBOCHUS JUCHUILIUHEL .............. 27
12.2. IlIkana OLEeHUBaHUS IPU TEKYLIEM KOHTPOJIE YCIIEBAEMOCTH ...ocvvvveeereeennenss 28
12.3. Hlkana oueHuBaHUS IPU IPOMEKYTOUHOMN aTTeCTAIMN O0YYAIOIIHXCS ........... 29
12.4. OnieHrBaHNE OKOHYATEIbHBIX PE3YJIHTaTOB O0YUEHUS MO AUCLUILIUHE ........... 30
12.5. XapaKTepUCTUKA PE3YTBTATOB OOYUCHHMS ..ecvvvveeisrreessirieesssieeesssnesssssnesssssenssnsnes 30

12.6. KoHTpOJIbHO-U3MEPUTEIbHBIC MaTepUAIIbI IS TEKYIIIETO KOHTPOJIS
YCIIEBAaEMOCTH Y ITPOMEKYTOUHON aTTECTAIIMH OOYUAFOIIIHIXCST «ovvvveerrvrneesssrnensnneenns 31

13. BOCITMTATEJIBHAS PABOTA ...t 31



IMPEAUCJIOBHUE

VYyebOnas nucumiuivHa « MeTauryprusi YepHbIX M LIBETHBIX CIUIABOBY (Janee —
JTUCIHUIUIMHA) OPUEHTUpPOBaHA HAa (HOpMUpOBaHHE y OOYYAIOIIMXCS KOMIIETEHIMI B
pamMKax OCHOBHOW MpodeccHOHaNIbHON 00pa30BaTeNbHOM MPOTrpamMMbl BBICIIETO
oopazoBanust  (OIIOII BO) mo  wHampaBineHuto  moarotoBku  15.03.01
Marmmnoctpoenue, npopuis «[IporpeccuBHbIE TEXHOIOTUH JIUTHS.

1. HEJIb U 3AJAYU OCBOEHUSA JUCIHUIIJIMHBI

Ileap ocCBOEHUS AUCHUILIMHBI — oOmenpodeccuoHanbHas IOATOTOBKA
oOyyarommxcsi B 00JIACTM  HAy4YHO-UCCJEAOBATEILCKOM H  IPOM3BOJICTBEHHO-
TEXHOJIOTUYECKOW JIeSITCIBbHOCTH, CBS3aHHOW C TPAJAMIIMOHHBIMA W HOBBIMHU
HAayYKOEMKHMH TEXHOJIOTUSIMU TPOW3BOJICTBA M HCIIOJIB30BAHUA PA3IMYHBIX MapoK
JUTEWHBIX CTajJedl M CIUIaBOB, WX CTPYKTYpoH W CBOWCTBaMH, (POPMHUpPOBAHHE
Hay4YHO-O00OCHOBAHHOI'O TMOJX0Ja W MPUOOPETEHHUE CTYJACHTAMHU HABBIKOB PEIICHUS
MPAKTUYECKUX 3a/1a4 B 00J1aCTH MAIIMHOCTPOEHUS.

3ajgauu IUCIUILINHEL:

— o0ecrneunTh YMEHHUE BbHIOMpPATh OCHOBHBIE M BCIIOMOTaTEIbHBIE MaTEPUAIIbI
U CIIOCOOBI peaau3aiiy TEXHOJIOTHYECKUX MPOIECCOB MJIABKU JTUTEUHBIX CIUIABOB;

— obecrneunTh yMEHHE IPUMEHSTh IIPOTPECCUBHBIE METOABI AKCIUTyaTarluu
MJIAaBUJIBHOTO 000PY/I0BaHMS;

— o0ecrieueHUE YMEHUN YMEHHEM NPUMEHATh METOJbl CTaHJAAPTHBIX
WCIIBITAHUM 110 ONPEACICHUI0 MEXAaHUYECKUX U TEXHOJIOTUYECKUX CBOMCTB CILJIABOB.

2. MECTO JUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM
HNPOI'PAMMBI ®I'OC

JlucuuruinHa BXOAUT B 4acTh, (GOPMUPYEMYIO YUaCTHUKAMHU 00pa30BaTeIbHBIX
OTHOIIIEHHN Yy4eOHOro IJlaHa 00pa30BaTEIbHOW MpOrpamMMbl M peanu3yercs Ha 3
Kypce(-ax) B 5 cemectpe(-ax).

IIpenBapurenbHO M3yYarTcs JUACLUTUIUHBL: «Mamepuanogederue»,
«TexHonocusi KOHCMPYKYUOHHBIX MAMEPUATOB .

bazupyroTcst Ha U3yd4eHUH TUCIUTITUHBL: «Kauecmeo numetiHou npooyKyuu».

3. IJTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA JUCIUIIJIMHBbI

N3yuenne NUCUUILIMHBI HaAmpaBieHO Ha (opMupoBaHHE y O0OyYaromuXcs
kommnerentumii [TK-1, TTIK-5, npeacraBineHHbix B Tadmwmie 1.
Tabnuna 1 — TpeboBaHus K pe3yiabTaTaM OCBOCHHS YU€OHON JUCIIUTUIHBI

KOH 1 HAMMCHOBAHUEC I/IHﬂI/IKaTOPI}I KOMHCTCHHI/Iﬁ B PpeE3yIbTAaTC U3YyUCHUS y‘l€6HOI71 JUCHUITIIIMHBI
KOMIICTCHIINH 00 Haromuecsa JOJIKHBI!
3HATh YMETh BJIaJICTh
ITK-1. IIK-1.1 opueHTHyeTCSd B | IPUHLHIIBI BBIOMpATh HaBBIKAMU
CriocoGeH K | TTOKA3€TENAX TEXHMYECKOTO | pa3paboTKu OCHOBHBIE U | DKCILIyaTalu
ypoBHA M 3(O(PEKTUBHOCTHU | IUTEHHBIX BCIIOMOTaTeJl | U U PEMOHTA




pa3paboTke MIPOU3BOICTBA; I1K-1.2 | cruiaBoB 1 bHBIC byTepoBKu
TIPEUIOKCHH 3HaeT NEPCIICKTHBHBIE | METOIBI IIUXTOBBIC MIaBHIIBHBIX
o TEXHOJIOTHUHI U | ONITUMH3AIM | MATEPUANBI U | TIeUeH u

BBICOKOA((HEKTUBHOE U UX CIIOCOOBI KOBIIICH;
OUTHMHU3AlNH 000py0BaHUE JIMTEWHOTO | XUMHYECKOTO | pealm3allii | HaBBIKAMU
1IpOLECCOB " | npoussoscTaa; ITK-1.3 | cocraBa TEXHOJIOTHYE | PabOTHI C
060pyI[0BaHI/I$I IIOHUMACT OCHOBHBIC CKHX HHCTPYMCHTO
JINTEHHOTO TEXHOJIOTUIECKUE IPOIIECCOB M H
y4uacTka MPOLECChl  M3TOTOBIICHUS BBITUTABKHU npubopamu

mutednbix  dopm; I1K-1.4 JUTEHHBIX TUTST

CIIOCOOCH  HCIOJIB30BATh CIUIaBOB; o0CITyXKUBaH

NPUKIAAbIE  MPOrPaMHbIC PUMEHSTh sl TUIABKU U

MPOIAYKTHl U TEXHUYECKYIO MPOTPECCUBH | Pa3UBKH

JOKYMEHTAIIUIO npu BIC METO/IbI MeTaia.

BHEJPCHUN  TEXHUKH U IKCILTyaTalu

TEXHOJIOTHIL; [IK-1.5 u

obnamaer HaBBIKaMU TUTABHITBHBIX

aHAIM3a TEXHOJOTHYECKUX neyen

pelicHHid Ha  JINTEHHOM

YYaCTKE WM B IIEXE
TTK-5. I1K-5.1 opueHtupyercs B | MEXaHUYECKHU | IPOBOIUTH HAaBBIKAMU
Criocoben METOMKaX NPOBENICHUS | € U UCTIBITAHUS U3MEpEHUs
OCYIIECTBIIATH BKCHGI.Z)I/IMGHTEL]H)HI)IX TEXHOJIOTHYE | IO TEMIIEPATYPbI

pabor; IIK-5.2 cmocobeH | ckue onpeeIcHU ,
[POBCIICHNC AHAIM3UPOBATH PE3YJIbTATHI | CBOWCTBA 10 OCHOBHBIX | OTIIPECIICHUS
OKCIICPUMEHTAIT | popenenns JIUTENHBIX MEXAHUYECKU | KUAKOTEKYUE
BHBIX pa6OT I10 | BKCIIEpUMEHTAIBbHBIX CILIABOB, a X" CTH, yCaIKn
OCBOCHHUIO pabot; IIK-5.3 o6nanmaer | Takxke TEXHOJOTHYE | U JPYTHX
HOBBIX HaBBIKAMU MPOBEJICHUS | METOBI UX CKHX CBOWCTB | TEXHOJIOTHYE
TexHoNormueck | JKCTEPAMEHTAIbHEIX UCTIBITAHUI JUTEHHBIX CKUX }

pabioT 1O  OCBOCHUIO CILUTaBOB noKa3aTeyen
UX  HPOUCCCOB | oppix  TexHOMOrHUECKHX paciiaBoB
Ha YHaCTKe | nponeccoB  Ha  yuyacTke
JINTEMHOIO 1I€Xa | AuTeitHOro 1exa

4. OBBEM JUCHUIIJIMHBI U BUJIbl YYEBFHOM PABOThI

OO0mast TpyA0EMKOCTh TUCIHUIUIMHBI cOocTaBisieT 3 3adeTHhIX eauHuI(br) (108
akajemudeckux 4yaca(-o)). PacnpeneneHue TpynO€MKOCTH AMCIUILUIMHBI 1O BUJIaM
y4eOHOM pabOThl U ceMecTpaM IMpeACTaBICHO B Ta0auIe 2.

Tabmuma 2 —

paboThI U cEMeCTpam

Pacnipenenenne TpyaoeMKOCTH AMCUMIUIMHBI T10

BUJAM Yy4YeOHOMU

Buabl yueGHo# padoThI B COOTBETCTBUH
¢ y4eOHBIM IIaHOM 00pPa30BaTeJILHOM

TpynoemkocTb, yac.

Bcero

Cemectp

NMPOrpaMMmbl 1123 |4[5]6]7[18])9 A B C

1. KontakTHas padoTa o0y4aromuxcsi ¢ 8 - - - - 8 - - - - - - -
MeJarorniecCKuMM paboTHUKAMH,
B TOM YHCIIE:

1.1. Jlexuuu, 4ac.

1.2. JJaboparopHble paboTBhl, yac. 0 - - - - - - - - - - - -

B TOM 4HcIIe B JopMe NpaKTHYECKOH




Buanl yueGHoii padoThI B COOTBETCTBUH

TpynoemkocTs, yac.

¢ y4eOHBIM ILIAaHOM 00pPa30BaTeJILHOM Bcero

NMPOTrpaMMbl

Cemectp

4 15

6 | 7

8

IIOATIOTOBKH

1.3. IIpakTHyeckue 3aHsTHs, Yac. 4

4

B TOM 4HcCIIe B JOpMe NPAKTHYECKOH
MIOJITOTOBKH

2. CamocTosiTesIbHAsI padoTa 96
o0yyamommuxcs, 4ac.

96

3. Tekyuaii KOHTPOJIb YCIEBAEMOCTH U
NMPOMEKYTOYHAS ATTeCTAUS
odyuarommxcs,

B TOM YHCJIC:

3.1. Dk3ameH, ceMecTp

3.2. 3ayer, cemecTp

3.3. 3auer c OleHKOH, ceMecTp

3.4. KypcoBoii IpoeKT (KOHTPOJIb),
ceMecTp

3.5. KypcoBas paboTa (KOHTPOJIB),
ceMecTp

3.6. PacuetHo-Tpaduueckas padora
(KOHTPOJIB), CEMECT]P

3.7. KonrponpHas paboTa (KOHTPOJIB),
ceMecTp

Oo6uas TpynoeMKocTs (3 3.e.)

108

5. COAEP) KAHUME JUCHHUITJIMHBI

5.1. CTpyKTypa M CHUILITHHBI

CrpykTypa IUCHHIUIMHBI MPEACTABICHA B BHIE TEMATHYECKOTO

tabmnurie 3.

Tabmuma 3 — TemaTH4ecKuH IUIAH JUCIIUILIHHBI

IIJtTaHa B

HaumenoBanue pasjaesia (TemMmbl)
AUCHHUIJIMHBI

TpyroemkocTh, yac.

Bcero

Jlekuun

Jladopat
OpHbIE
padoThI

IIpakTH
YecKue
3aHATHSA

CamocTo
ATEJbHA
s paborta

1. XKeae3oyriiepogucroie CILIABbI

17

2

14

Tema 1. CTpykTypa u cBOMCTBa
HKEJIE30yTIEPOAUCTBIX CIUIABOB U UX
CBsI3b ¢ uarpamMmoii cocrostaust Fe-C

7

7

Tema 2. Knaccuduxanmus, ctpykrypa,
CBOMCTBa U 00J1aCTh MPUMEHEHUS
CTaJIel M YyTYHOB

10

2. Ci1aBblI IBETHBIX METAJJIOB

14

14

Tema 3. AmroMUHHUEBBIE CILIABHI

Tema 4. Mennble CIUIaBbI

3. TexHoJoruuecKue cCBOMCTBAa
CILIABOB

15

14

Tema 5. OOmias XapakTepUCTHKA
TEXHOJIOTHYECKAX CBOICTB CIIIIABOB




TpynoemkocTb, yac.

HaunmenoBanmue pa3zgesa (TeMbl) Bcero Jlekuuu | JlaGopar | IIpakTn | Camocro
TUCHUTLTHHBI OpHbIe | 4YecKHe | ATeJbHA
padoTbl | 3aHsATHS | 51 padoTa
Tema 6. CriocoOBbI MOBBILIIEHUS 7 - — — 7
TEXHOJOTMYECKHX CBOMCTB CILJIABOB
4. TeopeTnuecKkue OCHOBbI 7 - - - 7
MeTAJLUIyprudeckux MpoieccoB
Tema 7. TeopeTuyeCcKre OCHOBBI 7 - - - 7
METAJTYPrHYECKUX MPOLIECCOB
5. MeTa/u1yprus cTajau 18 1 — 2 15
Tema 8. OU3UKO-XUMUYECKUE U 10 1 — 2 7
METAJLTyprUYeCKrUe OCHOBBI IOTYYESHUS
cTaJIn
Tema 9. TexHoyoruueckue 7 — — — 8
0COOEHHOCTH METAJUIYPrUu CTAIU
6. MeTa/uTyprusi 4yryna 17 1 — — 16
Tema 10. ®U3UKO-XUMHYECKUE U 8 1 — — 8
METAITyPrUYECKHUEe OCHOBBI MOTYYECHUS
YyryHa
Tema 11. TexHonornueckue 7 — — — 8
0COOEHHOCTH METAJUIYPruu 4yryHa
7. MeTaJuTIyprusi IIBEeTHIX CIJIABOB 16 — — — 16
Tema 12. MeTannyprust aTtOMUHUEBBIX 7 — — — 8
CILIaBOB
Tema 13. MeTamyprust METHBIX 7 — — — 8
CILUTaBOB
Hroro 104 4 — 4 96

5.2. Pacnpenenenune ¢opmMupyeMbiX KOMIIETEHIUH 10

ANCIHUIIJINHBI

pasaesam (Temam)

Pacnpenenenne QopMupyeMbix KOMIETEHIMM MO pasjeiaM JAUCIUTLIUHBI

MIPEICTABICHO B TabnuIie 4.

Tabnuma 4 — ®opmMupoBaHre KOMIIETSHIIMH 110 pa3jiesiaM JUCITUTLINHBI

HanmenoBanmue pa3zjiesia (TeMbl) IUCHUNIMHBI

Koa xomnerennuu

| N | ™| || d N ®
D D D D D L 2 2
o 4 4 o o 4 o 4
= = = = = = = =
Tema 1. CtpykTypa u cBoiicTBa + + +
JKEJIE30yTIEPOANCTHIX CIUIABOB U UX CBSI3b C
nuarpammoii cocrosiaust Fe-C
Tema 2. Knaccudukanus, CTpyKTypa, CBOWCTBA U + + +
00JacTh NPUMEHEHHMsI CTaJIe U YYT'YHOB
Tema 3. AIFOMUHHEBBIE CIIABBI + + +
Tema 4. MenHblIe CIIaBEI + + +
Tema 5. OOmias xapakTepucTHKa + + +
TE€XHOJOTMYECKHUX CBOMCTB CILJIABOB




HaumenoBanme pa3jaesia (TeMbl) THCHUILIIHHBI

Koa xomnerennuu

— N ™ < T} — N ™
D N N D D Lo Lo Lo
X o o o 7 7 7 &
= = = = = = = =

Tema 6. CnocoOBI TOBBIICHUS TEXHOJIOIMYCCKHUX + + +

CBOMCTB CIIAaBOB

Tema 7. TeopeTuyeckre OCHOBBI + + + + +

METaJUTypPrUUeCKHUX MPOIIECCOB

Tema 8. OU3NKO-XUMHYECKHUE U + + + + +

METaJUTyPrUue€CKHE OCHOBBI OJIYYSHUS CTaJIH

Tema 9. TexHosornyeckne 0COOEHHOCTH + + + + +

METaJUTYpPTrUM CTaIU

Tema 10. ®U3NKO-XUMHYCSCKHE U + + + + +

METaJUTyPrHUe€CKHE OCHOBBI OJIYYCHHS YyTyHA

Tema 11. TexHomoruueckre 0COOEHHOCTH + + + + +

METaJUTypruM YyTryHa

Tema 12. MeTtannyprusi aJIIOMUHUEBBIX CIIJIABOB + + + + +

Tema 13. MeTtamnyprust MEAHBIX CILIABOB + + + + +

5.3. Jlekuuu

[lepeueHb 3aHATHN JEKIMOHHOTO THUIIA, UX COJAEPKAHUE H TPYAOEMKOCTb

IIpE/ICTaBIICHbI B TAOIULIE S.

Tabnuua 5 — TeMaTuka v coepKaHue KL

HaumeHoBaHue TeMbI Tema nexkuun Conep:xkaHue JeKIUU TpynoemkocTb,
JAUCHMILTHHBI yac.
Tema 2. Knaccugukanus, [Tpuniuns! pazpaboTku 1
Knaccudukanus, CTPYKTYypa, CBOMCTBA U JIUTENHBIX CIIJIABOB U
CTPYKTYpa, CBOMCTBa U | 00JacTh IPUMEHEHUS METO/1bl ONTUMHU3ALUHN UX
00J1acTh MPUMEHEHUS CTaJIel ¥ YyTyHOB XHUMHAYECKOTO COCTaBA.
cTajell u 4yryHoB BnusHre XMMHUYecKoro
COCTaBa U TEXHOJOTHUECKUX
(akTOpOB Ha CBOMCTBA
JUTENHBIX cTanei. BausHue
XMMHUYECKOT'0 COCTaBa U
CKOpPOCTH OXJIQXKJICHHSI Ha
CBOWCTBA OTJINBOK M3
qyTyHa.
Tema 5. OOmias O6mas xapakrepuctuka | JKunkorekydects. [Ipo6s 1

XapaKTEPUCTHKA
TEXHOJIOTUYECKUX
CBOWCTB CILIaBOB

CIIJIaBOB

TEXHOJIOTHISCKHUX CBOHCTB

JUIS OIIPEIEIICHUS
KUJKOTEKYUYECTH JIMTEUHBIX
cruiaBoB. DakTopHI,
BIIMAIOIINE HA
KHUOKOTCKYYCCTD.
Kpucrannuzamus cruiaBoB u
XapaKTEPUCTUKA
MHUKPOCTPOCHHUS OTIIMBKHU Ha

MIpUMepe CIUTKA.
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HaunmeHnoBanue TeMbl
JTUCIHUTILINHBI

Tema Jexkuuu

Conep:xanue JieKIIUA

TpyroeMKoCTb,
yac.

Xapaktepuctruka 00beMHOM
yCaJIKi U ee CBS3b C
JarpaMMaMH COCTOSIHUS.
Mexanusm o0pa3oBaHus
yCaZl04YHOM PaKOBUHBI U
yCaJIO4YHOI MOPUCTOCTH B
oriuBKax. MaxkTopsl,
BJIMSIONINE Ha 00pa3oBaHue
yCaJI04YHbIX J1e()EKTOB.
TexHosnornueckrue Mepbl
00pBOBI C 00pazoBaHEM
yCaJlouHbIX Je(EKTOB B
OTJIMBKaX (HarpaBJeHHAs
KpUCTAILIN3AIuS,
CYCIICH3UOHHAsI Pa3IuBKa).
XapakTepucThKa JUHEHHOM
yCaJIKM CILJIaBOB U €€ YUYET
P U3TOTOBJICHUH
MOJICJIBHOW OCHACTKH.
HampspkeHus B oT/IMBKaX,
ropsiue U XOJIOJHbIE
TpewmuHsbl. [Ipo6sl 1uis
OTpesieNIEHUs] OCTaTOYHBIX
HanpsiKeHu. MeTo bl
CHUKEHUSI OCTaTOYHBIX
HaIpsKEHUH B OTJIMBKAX U
00pBOBI C TPEIIMHAMH.
Koadduunent
pacnpe/iesieHus: U ero poJib B
JMKBAIMOHHBIX MPOLIECCAX.
BryTtpukpucrammueckas
30HaNbHas (MpsMast u
oOparHasi) TUKBaIusl.
['paBuTanmonHas JMKBaIHs.
@®akTophl, BIUAIOIINE HA
JIMKBALIMIO B OTJIMBKAX.
BrnusiHue nukBanuu Ha
CBOMCTBA OTJINBOK U MEPHI
O0pBOKI C HEl.
T"azomornomnenne u
ra3oBbIICJICHHE B METAIIJIaX
u craBax. GakTopel,
BIIMAIONINE HA
ra30HACHIIIEHHOCTb
cru1aBoB. MexaHusm
00pa3oBaHMs Ta30BBIX
PaKOBHH U ra30BOM1
MIOPUCTOCTH OTJIMBKAX.
Mertob! onpeesieHue
ra30HACHIIIEHHOCTH
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HaunmeHnoBanue TeMbl

AUCIUITINHbI

Tema Jexkuuu

Conep:xanue JieKIIUA

TpyroeMKoCTb,
yac.

cIiaBoB. TeXHOIOTMYSCKHE
MepbI OOPBOBI C
o0pa3oBaHHEM Tra30BbIX
ne(heKTOB B OTJIMBKaX.
Hemerammueckue
BKJIFOUCHHS B CIIJIaBax.
Knaccudukanus u
CTPYKTypa
HEMETAIUIMYCCKUX
BKIIIoUeHNH. Bansane
HEMETAJUIMYCCKUX
BKJIIOUCHHI Ha
SKCIUTYTAllMOHHBIC
CBOICTBA OTIMBOK.
Crnioco6bl onpeienieHust
HEMETAJNINYECKUX
BKJIIOUCHHI B OTJIMBKAX.
Cr1ocoObI CHMIKEHUS
coJiepKaHus
HEMETAJNIMYECKUX
BKJIIOUCHHI B OTJIMBKAX.

Tema 8. dusuko-
XUMHYECKHE U
MeTaJTyprudecKue
OCHOBBI TTOJTYYEHUS
cTanu

DuU3UKO-XUMHUYECKUE U

METaJUTypru4ecKue

OCHOBBI ITOJIYUCHUA CTAJIN

O6opynoBanue u
TEXHOJIOTHS TUIABKU CTaJIH.
PU3HKO-XUMHUYECKHE U
METaJUTypPrUueCKHEe OCHOBBI
BBITUIABKH CTaJIN.
Hedocdoparus,
necynbdypanus u
Jieras3aiys CTajau B IepHo/I
ee BhITIaBky. [1makoBwIi
pexuM. OKUCTUTETBHBIN 1
BOCCTaHOBUTEIbHBIN
TEePUO/IbI TIIIABKH.
OxkucieHne npuMecen.
BoccraHnoBiieHne u 10BoIKa
CTajieil Mo XuMUYECKOMY
coctaBy. Packucienue
ctanu. Jleruposanue u
MOAU(UIIMPOBAHKE CTAJIH.

Tema 10. dusuxo-
XUMHUYECKHE U
METaJUTypruuecKue
OCHOBBI TTOJTYYEHUS
9yryHa

DOU3NKO-XUMHUYECKUE U

METaJUTyprudecKue
OCHOBBI ITOJTYYEHUS
YyyryHa

TeopeTnyeckre OCHOBBI
TIJIaBKH, 000pYAOBaHUE JIJIst
IUIaBKM JUTEHHBIX CILIABOB,
OKHCIIUTENHEHBINA 1
BOCCTaHOBUTEILHBIN
MEePUO/IbI TUIABKH.
Hcxonnble MaTepualibl AJis
IUIaBKH JTUTESHHEIX CIIIABOB.
Meroasl pacuera
METAUTMYECKOM YacTH
LIMXTOBBIX MaTEPHUAJIOB.
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HaunmeHnoBanue TeMbl
JTUCIHUTILINHBI

Tema Jexkuuu

Conep:xanue JieKIIUA

TpyroeMKoCTb,
yac.

O6opynoBanue u
TEXHOJIOTHS IJIABKK YyTyHA.

Knaccudukanus mporeccos,
UX 00IIast XapaKTepUCTUKA U

TEOPETUYCCKUE OCHOBBI
TUIaBKH. MOHO- M JIyTUIeKC-
MPOLIECCHI.

Hroro

5.4. JlIaGopaTopHblie padoThI

JIaGopatopHble pabOThI MO JUCIUILIMHE HE IPETYCMOTPEHBI yUCOHBIM MJIAHOM
00pa3oBaTeIbHOI MPOrPaMMBI.

5.5. lIpakTuyecKkue 3aHATHUS

[IpakTuueckue 3aHATHS MO JUCHIUILUIMHE MPETyCMOTPEHBI Y4YEOHBIM ILJIAHOM
o0pa3oBaTeIbLHON MPOTPAMMBI.

[lepeueHb TPAKTUYECKUX 3aHATHUU,

IMpCaACTaBJICHLI B Ta6HI/IH€ 7.

HX COACPKAHUC U TPYAOCMKOCTDH

Tabnuna 7 — TemMaTuka v cofiep>KaHue MPaAKTUYECKUX 3aHITHH

CTPYKTypa, CBOWMCTBA U
00J1aCTh NPUMEHEHUS
CTaJel U 4YyTyHOB

XUMHYCCKOIo CoCraBa u
CKOPOCTH OXJIAKACHU

Ha CTPYKTYypy U
CBOICTBA CEPOro YyryHa

CTPYKTYpBI U
CBOMCTB cE€pOro 4yryHa I1o

HOoMorpamMmmaM. OCBOeHHE
METO/IMKH OLIEHKU
CTPYKTYPBI CEPOT0 UyTryHa
no 'OCT 3443-87.
HccnenoBanue BausHAA
XMMHUYECKOT'0 COCTaBa U
CKOPOCTH OXJIaX/ICHUS Ha
CTPYKTYpY, OTO€,
TBEPJOCTh M TPOYHOCTH
ceporo

YyryHa. Y CTAHOBJICHHE
CBSI3U MEXKIY CTPYKTYpOii,
TBEPAOCTHIO U MPOYHOCTHIO
CEpOro 4yryHa.

HaunmenoBanue tembl | Tema npakTuueckoro Coaepixanue TpyroeMKoCTb,
AUCHHUILIMHBI 3aHATHHA NPAaKTHYECKOI0 3aHATHS qac.
Tema 2. Uccnenosanue Bnusinus | OCBOEHUE METOAMKU 2
Knaccugukanus, TEXHOJIOTUH IIABKH, OIpEelEICHUS TapaMETPOB
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HaunmenoBanue tembl | Tema nmpakTuyeckoro Coaepxanue TpyroeMKoCTb,
AUCHHILTHHBI 3aHATHA NPAKTHYECKOr0 3aHATHS qac.
Tema 10. ®uzuko- Pacuer ontumansHoro  |[IprobpeTenne HaBBIKOB 2
XUMHYECKHE U COCTaBa LIMXThI BbI0Opa KOMIIOHEHTOB
METaJIITyprudecKue JUIS BBIIIJIABKY YyTyHA | IIMXTHI JJIS1 BBITUIABKH
OCHOBBI MIOJTY4YEHUs yyryHa. Mzydenue
qyryHa TEXHOJIOTMYECKUX
OTpaHUYCHUH Ha
KOJIMYECTBO COCTABIISIOIINX
muxThl. OCBOEHUE
AHAJIUTUYECKOTO METO/1a
pacueTa cocTaBa ILUXTHI.
OcBoeHue MeTo1a pacyeTa
ONTUMAJILHOT'O COCTaBa
IIUXTHI 110
KPUTEPHIO MUHUMAJIbHON
CTOUMOCTH.
Hroro - 4

5.6. CamocTosiTeIbHAsI padoTa 00y4arouXcst

BOHpOCBI, BBIHOCMMBIC Ha CaMOCTOATCIbHOC HN3Y4YCHHUC, IIPCACTABIICHBI B

tabmnure 8.

Tabnuua § — Borpocs! u1si caMOCTOSATENBHOTO U3yYEHHSI TUCHUTITMHBI

HaumeHoBaHHe TeMbI JUCHUILINHBI

BOIIpOCBI I CAMOCTOATEC/IBHOIO U3YICHHUSH TEMbI

Tema 1. CTpykTypa u cBoiicTBa
JKEJIE30yTIEPOAUCTBIX CIUIABOB U UX
CBSI3b ¢ muarpamMmoii cocrostaust Fe-C

Knaccudukanus, MapkupoBKa, CTPYKTypa, CBOWCTBA U
00J1aCTh MPUMEHEHUS CTalel U YyTyHOB.

CrpykTypa 1 CBOWCTBA JKE€JI€30yTIIEPOAUCTBIX CIIJIABOB U
ux cBs3b ¢ nuarpamMmoil Fe-C. Xapakrepuctuka cTpoeHus
U CBOMCTB CTPYKTYPHBIX COCTaBIISIOIINX
JKEJE30YTIEPOAUCTBIX CIIJIABOB.

Tema 2. Knaccuduxanus, cTpykrypa,
CBOMCTBA U 00J1aCTh MPUMEHEHUS
CTaJel U 4YyTyHOB

[Tpunuune! pa3paboTKU TUTEHHBIX CIIJIABOB U METO/IbI
ONTUMM3ALIMH UX XUMHUYECKOTO cocTaBa. BiausHue
XUMHUYECKOTO COCTaBa U TEXHOJOTUUECKHUX (DAKTOPOB Ha
CBOMCTBA JUTEHHLIX cTajieil. BIusHue XuMHU4ECKOro
COCTaBa M CKOPOCTH OXJIaXKJICHHS HA CBOMCTBA OTJIMBOK U3
YyyryHa.

Tema 3. AlOMUHHUEBBIE CILIABBI

Knaccudukanus, MapkupoBKa, CTPYKTypa, CBOWCTBA U
00J1acTh MPUMEHEHA ATIOMUHHMEBBIX JINTEHHBIX CIIABOB.
BimstHue XxuMu4ueckoro cocrtaBa Ha CTPYKTYpy M CBOMCTBA
AJIFOMUHHEBBIX JIMTEMHBIX CIUIABOB U UX CBS3b C
JMarpaMMaMH COCTOSTHHS.

Tema 4. Meanrble CIIaBbI

Knaccudukanus, MapkupoBKa, CTpyKTypa, CBOMCTBA U
o0JacTh MpUMEHEHA JUTEHHBIX OpOH3 U aTyHel. BausHue
XUMHUYECKOIO COCTaBa Ha CTPYKTYPY U CBOWMCTBA JIMTEUHBIX
OpOH3 M JIAaTYHEW U MX CBA3b C [UarpaMMaMH COCTOSIHHMSL.

Tema 5. OOmias xapakTepucTHKa
TEXHOJOTMYECKHUX CBOMCTB CILJIABOB

XKunkorexyuects. [IpoOsl 151 onpeneneHus
KUJKOTEKYYECTH JINTEUHBIX CIUIaBOB. DaKTOpHI,
BIIUSAIOLIUE HA KUAKOTEKydecTh. Kpucrammmszanus
CIUIABOB M XapaKTEPUCTUKA MUKPOCTPOEHUS OTJIMBKH Ha




14

HaumeHoBaHNe TeMbl AN CHUILIMHDI

BOl'lpOCbI AJIA CAMOCTOATECJIbHOI0 U3YUCHHUSA TEMbI

MpuUMepe CIIUTKa. XapaKTepUCTHKAa 0ObEMHON YCAJKU U €€
CBSI3b C TUarpaMMaMu cOCTOsTHUs. MexaHu3M o0pa3oBaHus
yCaJIOYHOI paKOBUHBI U yCAIOUYHOM MMOPUCTOCTH B
ornuBKax. @akTopsl, BIMAIONINE HA 00pa30BaHHE
ycanouHbiX aedexToB. TexHonoruueckue Mepbl O0pbHOLI €
00pa3oBaHUEM yCaJOYHBIX Je(PEKTOB B OTIMBKAX
(HampaBieHHAsI KPUCTAJUTU3ALIMsA, CYCIIEH3UOHHAs
pasnuBKa). XapaKTepUCTHKA JMHEHHOM yCa KH CILJIaBOB U
€€ y4eT IIPH U3TOTOBJIEHUU MOJICITbHON OCHACTKH.
Hanpsoxenus B oTiIMBKaX, ropsure M XOJIOJHBIE TPEIUHBI.
[IpoGsl U1 onpeesieHns OCTaTOUHbBIX HAPSKEHUH.
MeTobl CHUKEHHUSI OCTATOYHBIX HANPSHKEHUH B OTIMBKAX
1 60pbOBI ¢ TpenuHamMu. KoaddunueHT pactpeaeneHus u
€ro poJib B JTUKBALIMOHHBIX MPOLIECCAX.
BuyTpukpucrannnyeckas 30HanbHas (psiMas U oOpaTHas)
naukBauus. I'paBuTtanionHas gukBanus. Gakropsl,
BIUSIIOLIUE HA JIMKBALIMIO B OTJIMBKaX. BiusHue mukBanuu
Ha CBOMCTBA OTJIIMBOK U MEPBI OOPHOBI C HEH.
["azomormnomnienue 1 ra3oBbIICICHUE B METAIJIaX U CIIaBax.
@DaxTOpHl, BAUSIOLUINE HAa TA30HACHIILIEHHOCTD CILJIABOB.
Mexanu3m 00pa30BaHUs ra30BBIX PAKOBUH U T'a30BOM
MIOPUCTOCTH OTIUBKAX. METo/1bl OllpeieIeHnE
ra30HACHIIIEHHOCTH CILJIaBOB. TEXHOJIOTHYECKHE MEPhI
00pBOBI C 00pa3oBaHNEM Ta30BBIX JEe(EKTOB B OTIMBKAX.
Hemerannnueckue BkiIroueHus B crutaBax. Kinaccudukarus
U CTPYKTypa HEMETAJUIMUECKUX BKIIOYEHUH. BiusHue
HEMETAINTNYECKUX BKIFOUEHUHN Ha SKCILTYyTallHOHHbBIE
cBoiicTBa oTiIMBOK. CrIOCOOBI OnpeiesieHus
HEMETAINTNYECKUX BKIFOUEHUH B OTIHBKaX. CiocoOb
CHIDKEHHUS COZIEP KaHUS HEMETATINYECKUX BKIIIOUEHUN B
OTJIUBKAX.

Tema 6. CrtocoOBI TOBBIIIIEHUS
TEXHOJOTMYECKUX CBOMCTB CILJIABOB

CrpoeHue u cBOWCTBAa METAJIIMUYECKUX PACILIIaBOB U
CIocoOBI BO3/IEUCTBHS HA UX CTPYKTYPY:
MoaupUIMpoBaHHe, papUHUPOBAHUE IITTAKOBBIMU
cHCTEMaMH U MPOJyBKOM ra3aMu, TEpMOBpPEMEHHas
00paboTka, 00paboTKa yIbTPa3ByKOM U MarHUTHBIM
110JIEM, BBEJICHHE MUKPOXOJIOIUIbHUKOB.

Tema 7. TeopeTnyeckre OCHOBBI
METaJUTypruueCKHUX MPOLIECCOB

Teopernueckue OCHOBBI IIJIABKU, 000PY10BaHUE AJIS
TUTaBKH JIUTEHHBIX CIUIABOB, OKUCIUTEIBHBINA U
BOCCTAaHOBUTEJIbHBIN NIEpUO/bI MIIaBKU. VlcxoHbIe
MaTepHaIbl JJIs TUIABKU JIUTEHHBIX CIUIaBOB. MeTObI
pacuera MeTAJUIMYECKON YacTH IKUXTOBBIX MaTEPHAJIOB.

Tema 8. PU3UKO-XUMUYECKHUE U
METAJLTYPrUYE€CKHUE OCHOBBI
MOJYy4YEHUS CTAIIN

O6opynoBaHKe U TEXHOJIOTHS MJIaBKU cTanu. OU3uKo-
XUMUYECKUE U METAJUTYPTHUE€CKUE OCHOBBI BHITUTABKH
cramu. Jledocdopanus, necyabpypanus u Aera3anus cTaiu
B MEPHO]I €€ BHIMIABKU. [1ITaKOBBIN pexuM.
OKHCIUTENBbHBIN U BOCCTAHOBUTENIbHBIN MEPUO/IbI TUIABKH.
Oxkucnenue npumecei. BocctaHoBieHHe U 10BOJIKA CTajel
110 XUMHYECKOMY CcOCTaBy. Packucienue craiu.
JlermpoBanue 1 MOANGUITUPOBAHUE CTAIIH.

Tema 9. TexHomoruueckue

TexHonornyeckue 0COOEHHOCTH BBIIUIABKH CTaJIN JJIA
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HaumeHoBaHNe TeMbl AN CHUILIMHDI

BOl'lpOCbI AJIA CAMOCTOATECJIbHOI0 U3YUCHHUSA TEMbI

0COOEHHOCTH METaJUIypruu CTalu

OTJIMBOK B AYTroBbIX 3jekTponeyax. [lluxra, ¢urocsl,
orHeynopsl. OCHOBHOM M KHMCIIBIN ITpOLIECC.
Metautyprudeckuii 1 nepersiaBHbli npoieccbl. KoHTposb
XUMHUYECKOT0 cocTaBa u Temmneparypsl. [InaBka ctanu B
WHIYKIIMOHHBIH 3ekTponeyax. [luxra, ¢irockr.
TexHOI0rus BBIIIJIABKU PAa3JIMYHBIX MAPOK CTaJIC B
WHIYKIIMOHHBIX 3JieKkTporiedax. OCOOEHHOCTH IIaBKHU B
BAaKyYMHBIX 3JIeKTponiedax. [1naBka cranu B MapTEHOBCKHUX
neyax. Y CTpoMCTBO MapTeHOBCKoM meun. [1IuxTa, ¢urockl,
OTHEYIOPHI, TOIUTMBO. 3aBaJika MUXTh. PacmiaBienue,
okuciieHue u qoBojaka cranu. lllnakossliii pesxxum. Kucinbrit
Y OCHOBHOI Mpoiiecchl. BHeTeuHbIe cCriocOObI TTOBBIIICHUS
KauecTBa cTaiu: o0paboTKa )KMIKUMHU UIaKaMH B KOBIIIE,
BAKyyYMHPOBAHHE B KOBIIIE, BAKYYMHOIyTOBOH 1
3JEKTPOLLIAKOBbIN NEPEIIAB.

Tema 10. PUBUKO-XUMHUUYECKHUE U
METaJITypruuecKrue OCHOBBI
MOJIy4EHUs YyTyHa

Teopernueckue OCHOBBI IIJIABKU, 000PY10BaHUE IJIs
IUTABKH JIUTEHHBIX CIUIABOB, OKUCIUTEIIbHBIA U
BOCCTaHOBHTEIHLHBIN NEprUOALI IIJIaBKH. I/ICXOIIHI)IG
MaTepHabl JJIs TUIABKU JIUTEHHBIX CIUIaBOB. MeTObI
pacucra METaJNIMYEeCKON YaCTH ITNXTOBBIX MaTcpHraIoB.
O06opynoBaHMe U TEXHOJIOTUS TUIABKU UyT'yHa.
Krnaccudukanus npoueccos, ux o01as XxapakTepucTuKa 1
TEOPETUYECKHE OCHOBBI INIABKU. MOHO- U JyIUIEKC-
IIPOLIECCHI.

Tema 11. Texnomoruueckue
0COOEHHOCTH METAJULYPruu 4yryHa

[InaBka uyryHa B Barpankax. llluxra, (rocel, OorHeynopsl,
TOIUIMBO. TE€XHOJIOTHs IUIABKU YyT'yHa B KOKCOBOM
BarpaHke. TeXHOJIIOrHYecKas CXeMa KOKCOBOM BarpaHKHU.
Po3xur u 3amyck BarpaHku. ['opeHne Kokca, HarpeB u
pacriaBiieHHe HIMXTHI, (PIIOCOB, IEperpeB MeTaia u
nutaKa. XapakTepUCTHKA METAJUTyPrHY€CKUX ITPOLECCOB 110
30HaM BarpaHkKH, pacIpeelieHue TeMIIepaTyp U cOCTaBa
ra3oB I10 BBICOTE BarpaHKH. Yrap M Ipurap 3J1€MEHTOB.
OO0pa3oBaHue UTAKOB U UX cOCTaB. BbIOOp onTHMaIbHBIX
TEXHOJIOTMYECKUX MapaMeTpoB, 00ECIIEUNBaIOIINX
MIOJIyYEHUE 3aJaHHON MapKu 4yryHa U €ro TEMIIEPaTypy:
MacChl X0JI0CTON U paboveil KOKCOBOM M METAILITUYECKOM
KOJIOILI; YaCTOTBI 3arpy3KH KOJIOII; pa3Mepa KyCKOB KOKCa,
pexuMa AyThsl; peKMMa BBIITYCKA YyTyHa U IIIJIAKA.
IIpumenenne konmnbHUKa. KOHTpOIL TEMIIEpaTYphI U
XMMHYECKOI0 COCTaBa 4yryHa u 1uaka. Marencuduxanms
nporecca miaBku. IIpeumyiecrsa U HEIOCTaTKHU IIJIaBKU
YyryHa B KOKCOBOI1 Barpanke. Knaccudukanus neueit u
croco0oB BhIMIaBKU. [1aBKka uyryHa B MHIYKIIHOHHBIX
aneKkTponedax. TexHONIorus MmiaBku 4yryHa B
MHyKIMOHHBIX JJIEKTPOIIEYax Ha TBEPIOM 3aBaJIKE.
[[IuxTa n ee 3arpy3ka. PU3NKO-XUMHYECKHE MPOLECCHI,
IIPOTEKAIOIINE B IIEPUOJ HATPEBA U PACILIABIICHHUS LIUXTHI,
Harpesa M JIOBOJKH pacruiaBa. lllnakoBbii pexxum. Yrap u
npurap 3J1eMeHTOB. TepMoBpeMeHHass 00paboTKa
pacruiaBa. Jlerazamus pacmiiaBa 4yryHa B MHIYKIIHOHHBIX
anekTponeydax. KoHTposab TeMneparypsl 1 XUMHYECKOTO




16

HaumeHoBaHNe TeMbl AN CHUILIMHDI

BOl'lpOCbI AJIA CAMOCTOATECJIbHOI0 U3YUCHHUSA TEMbI

COCTaBa YyryHa M 1uiaka. TexHolornueckue ocoOeHHOCTH
IJIaBKU B MHAYKIIMOHHBIX 3JIEKTpoIleyax Ha «00J0Te».
IIpenmyniecTBa U HEJOCTATKU IUIABKU YyTI'yHa B
MHJyKIMOHHBIX dJeKTpornedax. [iaBka yyryHa B 4yroBbix
nevax. [luxra u ee 3arpy3ka. @PU3HKO-XUMHUYECKHE
0CcOOEHHOCTH TpoIecca TUIaBKH YyT'yHa B TyTOBBIX
anekrponedax. [IpenmyiecTsa U HEJOCTATKU IIIABKU
YyryHa B AYT'OBBIX JIEKTpoIiedax. TexHoIornueckue
0COOEHHOCTH IJIaBKU BBICOKOKAYECTBEHHOI'O UyTyHa €
IUTACTUHYATHIM Tpa(uTOM, BBICOKOIIPOYHOTO YyTyHA C
LIAPOBUIHBIM IPAGUTOM, UyTyHA C BEPMUKYJIIPHBIM
rpadUTOM, KOBKOTO UyTyHa, JISTHPOBAHHOTO YyTYHA.

Tema 12. Metamnyprus
AITIOMUHHMEBBIX CIUIABOB

O6opynoBaHKe U TEXHOJIOTHS IJIABKU aTFOMUHUEBBIX
cruiaBoB. OU3MKO-XUMUYECKAs XapaKTePUCTUKA MpoIecca
TJIaBKU ATIOMUHHUEBBIX CIIaBOB. PaguHupoBanue,
Jerasanus, MoJIU(PUIIMPOBAHKIE ATFOMUHUEBBIX CIIABOB.
InakoBsiii pexkuM. 1luxra, ¢urocsl, OTHEYIOPHI,
muratypbl. OCOOEHHOCTH TEXHOJIOTHH TUIABKU Ha
MEPBUYHBIX U BTOPUYHBIX IIUXTOBBIX MaTepuanax. [InaBka
QTIOMHUHHEBBIX CIUIABOB B TUTAMEHHBIX MeYax,
JIEKTPUUYECKUX MHAYKIIMOHHBIX II€YaX CONPOTUBIICHUS.

Tema 13. MeTaimyprust MEIHBIX
CILIaBOB

O6opyaoBaHUe ¥ TEXHOJIOTHUS TJIABKH MEIHBIX CIJIABOB.
Knaccudukanus neueit u cnoco6os BeimiaBku. Guzuko-
XMMHUECKasl XapaKTePUCTHKA IIPOLECCOB IIJIaBKU MEAHBIX
CIU1aBOB. TeXHOJIOTHs MJIaBKU MEAHBIX CIIJIABOB B
IJIAMEHHBIX, AJIEKTPUYECKUX JYTOBBIX U MHIYKIIMOHHBIX
anektponedax. llluxra, Gparocel, OrHEYHOPHI, TUTaTypPHI.
TemnepaTypHbIi peskuM paQUHUPOBAHUS U PACKUCIECHHUS.
Jlera3zanust MeAHbIX CIIaBOB. OCOOEHHOCTH TEXHOJIOTHH
TJIaBKU PAa3IMYHBIX MapoK OpOH3 U JIATYHEH.

B mnpormecce camoctosaTenbHOl paboThl oOywaromuyecs MOJDKHBI MPUHUMATH
pelieHne o  paccMaTpuBaeMoil  mpodiieMe ¢  MHHUMAJIbHBIM — yYacTHEM
nefarornyeckoro paOoTHUKA. [l pemieHus MOCTAaBJIEHHBIX 3aad  MOXET
UCIIOJIb30BaThCS JTOMOJIHUTENbHAS JUTepaTypa W HMCTOYHUKH B HH(OpPMAaIMOHHO-
KOMMYHHKAIIMOHHOU ceTH «HTepHeT». [l 3aKkperieHust NporMIeHHOTO MaTepuana
neJaroruieckuM pabOTHUKOM MOTYT BbIAABAThCS JOMAILIHUE 3a/1aHUS.

B Tabmuue 9 ykazaHbl BHABI CAMOCTOSITENBHOW paOOThI, BBINOIHSIEMBIE
OOyYaroIIMMUCS IPU U3YUYEHUU COOTBETCTBYIOIIUX TEM JUCIUTUINHBI.

Ta6nuna 9 — Buasl camocTosITeNbHOM paboThI

HaumeHoBaHHe TeMbl JHCIUILIHHBI
Tema 1. CtpykTypa u cBOICTBa
HKEJIe30yTIEPOAUCTHIX CIUIABOB U UX
CBSI3b C muarpaMmoii cocrostaus Fe-C
Tema 2. Knaccudukanus, CTpykTypa,
CBOIcTBa 1 00JaCTh IPUMEHEHHUS
CTaJICV U YyTYHOB

Tema 3. AnoMUHUEBbIE CTIIABBI

Buabl camocTosiTeIbHOM padoThI
CamMoCTOSITETbHOE U3YYEHUE BOIIPOCOB TEMBI
N3ydenue pekoMeHyeMOM TUTEpaTyphbl
Brimonnenue pedepara
[TpopaboTka 1 MOBTOpEHHUE JICKIIHOHHOTO MaTepHaa
N3yueHne pekoMeHyeMo InTepaTypbl
[ToaroroBka K MPakKTHYECKOMY 3aHATHIO
CamMOoCTOSTENbHOE U3YYEHUE BOITPOCOB TEMBI
N3ydyeHue pekoMEHyEMOU JTUTEPATYPhI
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Brinonnenue pedepara

Tema 4. MenHble CIUIaBEI

CaMocTosTenbHOE U3yUEeHHE BOIPOCOB TEMBI
N3yuyeHne peKkoMeH1yeMON JIUTEpaTyphbl
Boinonnenue pedepara

Tema 5. OGmmiast xapakTepucTiKa
TEXHOJOTNMYECKUX CBOMCTB CIIAaBOB

[MpopaboTka 1 MOBTOPEHUE JEKIIMOHHOTO MaTepuaa
W3yueHne peKOMEHIyeMOH JTUTEPATYPbI
Beinmonnenue pedepara

Tema 6. CnocoOBI ITOBBIIIIEHUS
TEXHOJIOTUYECKUX CBOUCTB CILIABOB

CaMocTosTenbHOE U3yUeHHE BOIPOCOB TEMBI
N3yuyeHne peKkoMeH1yeMON JIUTEpaTyphbl
Boinonnenue pedepara

Tema 7. TeopeTnueckre OCHOBBI
METAJLTyprUueCcKUX MPOIECCOB

CaMocCTOSTEIbHOE U3YYCHUE BOITPOCOB TEMbI
W3yueHne peKOMEHIyeMOH JTUTEPATYPhI
Brinonnenue pedepara

Tema 8. du3uKO-XxUMHUYECKHE U
METaJUTyprHUYe€CKUE OCHOBBI
MTOJTYYEHUS CTaTN

[IpopaboTka 1 MOBTOpEHHUE JIEKIIHOHHOTO MaTepHaa
N3yueHne pekoMeH1yeMO JTUTepaTyphl
Boinonnenue pedepara

Tema 9. TexHonornueckue
0COOCHHOCTH METaJUTypruu CTaIu

CaMOCTOSITEIbHOE H3YYEHUE BOTIPOCOB TEMBI
W3yueHne peKOMEHIyEeMOM JTUTEPATYPbhI
Brimonnenue pedepara

Tema 10. PU3UKO-XUMHUYECKHUE U
METaJTypruuecKue OCHOBBI
MOJTYYEHUsl YyTryHa

[IpopaboTka 1 MOBTOPEHHUE JIEKIIMOHHOTO MaTepHrasa
N3yyenne pekoMeH1yeMOii TUTepaTyphl
[loaroTroBka K NpakTUYECKOMY 3aHSATHUIO

Tema 11. Texnomoruueckue
0COOEHHOCTH METAJUTYPriH YyTyHa

CamocTrosiTenbHOE U3yYEHHE BOIIPOCOB TEMBbI
N3yueHue pekoMeH1yeMOoi JTUTepaTyphl
Boinonnenue pedepara

Tema 12. Metamnyprus
QJIFOMUHUEBBIX CIUIaBOB

CaMoCTOsTeTbHOE U3YICHHUE BOTIPOCOB TEMBI
W3ydenue pekoMeHayeMOH JIUTEPaTyPhl
Brinmonnenue pedepara

Tema 13. Metamnyprus MeJHbIX
CIJIaBOB

CaMocTosiTenbHOE N3YYEHHE BOIIPOCOB TEMBI
N3yuenne pekoMeH1yeMoi JTUTepaTypsl
BrinonHenue pedepara

V4eOHBIM IIAHOM B paMKax AWUCHOUIIIMHBI HE IMPCAYCMOTPCHO BLIIIOJIHCHUEC

pacueTHo-Tpaduueckoi padotsl (PI'P)/kypcoBoe npoekTupoBaHue.

Breimonaenue
COOTBETCTBUU C

CIIJIaBOB»

bryansk.ru).

5.7. OpranmM3anmsi TeKYIIero KOHTPOJSI YCIIeBAeMOCTH M IPOMEKYTOYHOM

arrecTanuu 00y4aruuxcs

Texymuii KOHTPOJIb YCIEBAEMOCTH 00ECIIEUMBAET OIIEHUBAHKE X0/1a OCBOCHHUS
@OpMbI KOHTPOJIbHO-OLICHOYHBIX MEPONPUSTHI, MNPOBOAUMBIX B

JUCITUITIIUHBI.

PI'P/kypcoBoe

METOINYECKUMU
COOTBETCTBYIOIIEM pa3jielie dJIEKTPOHHOTO Kypca «MeTautyprusi Y4epHbIX M I[BETHBIX
nH(}OpPMAIMOHHO-00pa30BaTEeIbHOMN

MPOEKTUPOBAHUE
YKa3aHUSMU,

OCYIIECTBIISIETCS
COJICPKAIIMMHUCS

cpensl  BITY

(http://edu.tu-

paMKax TEKYIIEro KOHTPOJIsl yCIIeBaeMOCTH, MpeicTaBieHbl B Tabmuue 10.

Tabnuua 10 — @opMbl 1 TEPUOANYHOCTH TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH

Buj yue6Hoii padoThl

dopMma TeKyl1ero KOHTPOJIsl yCIeBAeMOCTH

IleprnoauvHocTs
OCYLIeCTBJICHH S



http://edu.tu-bryansk.ru/
http://edu.tu-bryansk.ru/
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IIpakTHueckue 3aHATHS | Y CTHBIN JKCIPECC-OIPOC, skcnpecc- | Ha kaxxaom 3aHaTHH
TECTUPOBAHUE.

CamocTrosTenbHas - ycTHast (YCTHBIM OmIpoc, 3aliuTa NMCbMEHHOM | B Teuenue cemectpa
pabota o0yqaromuxcs paboThI, JOKJIaja 1o pe3ysbTaTtam
CaMOCTOSITENILHOM pa0oThI, peepaToB u T.1.);

- IIMCbMEHHAs (muCcbMEHHBIN orpoc,
BBITIIOJTHEHUE KOHCIIEKTOB, IJI0CCApUEB U T.1.);

- TecroBas (OJaHOYHOE WM KOMIBIOTEPHOE
TECTUPOBAHUE)

OneHrBaHie MPOMEKYTOYHBIX M OKOHUYATEIBHBIX PE3YJIbTATOB OOYy4YEHUS IO
TUCIIMIUTMHE (TIPOMEXKYTOUHAsI aTTecTalisl OOyYaroIIMUXCs) OCYIIECTBISIETCS B
dopme 3auera, MPOBOJAMMOTO B YCTHOW / MHCBMEHHON (opMe. ATTECTalMOHHOE
UCTIIBITAHUE MOXET BKIIOYaTh B ce0s TPOXOXKICHHWE TecTa C HCIIOJIb30BAaHHEM
TEXHOJIOTUA KOMITBIOTEPHOTO TECTUPOBaHMSA. /[ yTOUHEHHs OIEHKH SK3aMEHATOp
MOXET MPOBOAUTH KOPOTKHH OmIpoc-co0ecenoBaHre ¢ oOydaromuMmces U (Win)
BBIJIABATh €MY JIOTIOJIHUTEIIHLHBIC 3aaHMS.

6. OBPA3OBATEJIBHBIE TEXHOJIOT'TH

B xozxe ocBoeHMS AUCIUILUIMHBI TPUMEHSIOTCS CIIEIYIOIUEe 00pa3oBaTelIbHbIE
TE€XHOJIOTHUHU: JUYHOCTHO-OPUEHTUPOBAHHBIE, aKTUBH3aLUU NS TENbHOCTH
OoOy4YaronMxcs, HMHTEJUIEKTyalIbHOW HAMpaBIEHHOCTH, MPOOJIEMHOIO OO0y4YeHus,
JUAJIOTOBbIE U TPO(ECCUOHATIBEHO-OPUEHTUPOBaHHbIE (Tabmuma 11).

Ta6J'II/IHa 11— O6paSOBaT€J'IBHI)IG TCXHOJIOTHNH, IIPUMCHACMBIC B XOAC ITPCIIOAaBaAHNA
JUCITHUITIIMHBI

Buj yueOHoit padoThl IIpumensieMbie 00pa3oBaTeIbHbIC TEXHOJTOTHH

Jlexnuu [IpoGnemuas nexius.
Jlekuus-Bu3yanusanus.
Jleknus-Oecena.
Jlekuug-nucKkyccus.

IIpakTrueckue 3aHATHS I'pynmoBele 1UCKyCCHUM.
Pemrenne npakrnueckux 3aaad.
TectupoBanue.

Jenosas urpa.

CamocrosrenbHas  pabota | [IpopaGoTka JIeKIIMOHHOTO MaTepuaa.

o0y4aromuxcs N3yueHne pekoMeH1yeMOoi JInTepaTyphl.

IToaroroBka K IMCKYCCHUH.

BrInonHeHne npakTHYeCKOro 3a/1aHusl.

[TonroToBka JOKIa/10B, pedepaToB.

TloaroroBKka K JIEKIIHSIM.

IToaroroBka K IPaKTUYECKUM 3aHATUSM.

W3ydeHne [ONOJHUTENBHOM JUTEPATYPbl M CAMOCTOSTEIBHOE
(bopMHpOBaHKE KOHCIIEKTA.

IToaroroBka K 3a4ery

Koncynpranumn KoHueHnTpanys BHIMaHus Ha OTAEJIBHBIX BOIPOCaXx.
JINYHOCTHO-OPUEHTUPOBAHHBIN MOIXOI.
[wnaor.
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Buj yueOHoi1 padoThI IIpumensieMbie 00pa3oBaTeIbHbIC TEXHOJIOTHH

[TpomexxyTounast arrectanus | 3a4eT (B YCTHOW MM MTUCBMEHHOH (hopme).
00yyJaroumxcs

7. PEAJIMBALIASA JUCHUILINHBI ITPU UCITOJIb30BAHUN
TEXHOJIOI'MHA 3JIEKTPOHHOI'O ObYYEHUSA U (MIH)
JAUCTAHIIMOHHBIX OBPA3OBATEJIBHBIX TEXHOJOI'NU

B oanektponHo#t = wmHpOpMammoHHO-OOpa3zoBaTtenpHOW — cpene  BITY
pa3MemaeTcs AICKTPOHHBIN KypC MUCIUILINHBI, BKIIOYAIONIUN B CeO0sI:

— CBeJIeHHs 00 aBTOpe Kypca;

— KpaTKoe ONHCAHUE Kypca;

— pabouyto NporpaMmy JUCHUILUINHBL,

— TIOJIHBIUA MEPEYEHb TEM JUCITUTLIUHBI;

— NIPE3CHTAIMOHHBIE MAaTepualbl JIsI TPOBEACHUS 3aHATHI JIEKIIMOHHOTO
TUIIA,;

— JICKITUW/KPATKUM KOHCTICKT JICKIIUH 10 KaXKJI0M TEME;

— METOJMYECKHE YKa3aHWs II0 BBIIOJIHEHHUIO KAXKAOTO IMPAKTHYECKOTO
3aJaHUs;

— Marepuajbl U TECTOBBIE 3aJaHUs ISl TEKYLIEr0 KOHTPOJS YCIEBAEMOCTH U
MPOMEKYTOUHON aTTeCTAllMU O0YyYaIOIIUXCS.

HavMeHoBaHME »SJEKTPOHHOIO Kypca B DJIEKTPOHHOW WH(GOPMAIIMOHHO-
oOpazoBarensHOil cpeae BI'TY — «Metamtyprust 4epHbIX U IBETHBIX CILJIABOBY» —
aBrop Umomkun [[.A. nns oOyyaromuxcsi mo HampasieHuto noarotoBku 15.03.01
Mammunoctpoenue, mpodmwib «lIporpeccuBHbIE TEXHOJOTUU JIUThs», ¢opma
oOy4eHus — 3a04YHasl.

DONEeKTPOHHBIA KypC MpeIHa3HauYeH JUisi OoO0ecredyeHusl O0ydarolMuXCcs BCEMH
HEOOXOJMMBIMH YUEOHO-METOAMYECKUMH MaTepuajlaMy, a TakKe MPOBEIACHUS
KOHTPOJIbHO-OLICHOYHBIX MEPOIPHUATHI B mpoliecce 00yuenus. [Ipu He0OX0IUMOCTH
ocyiecTBisieTcss (ailyioBpli OOMEH OTYETaMU O BBIMOJHEHUH OOYUYaIOIIUMUCS
CaMOCTOATENbHON pabOTHI.

8. YHEBHO-METOJNYECKOE I UTH®OOPMALIMOHHOE OBECIIEYEHUE
JANCIHUITJINHBI

8.1. IlepeyeHb Y4eOHO-METOAMYECKOT0 o0OecneyeHUus: IJs1 CaAMOCTOSITebHOM
padoThI 00y4aIOIIUXCH

1. CoGoneB, b.M. PacdeTsl B TEXHOJIOTHYECKUX MpOIECCaxX TIABKHA JTUTCHHBIX

craiieir : yueOHoe mocobme / bB.M. CobGoneB. — MockBa, Bonorma : Hndpa-
WNnxenepusi, 2021. — 140 c. — ISBN 978-5-9729-0695-6. — TekcT : 251eKTpOHHBIIH
// ludpoBori obpazoBarenbubiii pecypc IPR  SMART : [caiit]. — URL:

https://www.iprbookshop.ru/115169.html



https://www.iprbookshop.ru/115169.html
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2. llunenbaukoB, A. A. Ilpaktuueckue 3agaud 10 CTaJeIUIaBUIbHBIM

nporeccaM. Boemeunas o0paboTka cTaJM @ METOJAMYECKME yKa3aHUs K
npaktuueckum pabotam / A. A. lllunensnukoB, A. H. Pororosckuii, H. A.
bob6puteBa. — Jlunenk : Jluneukuili rocyJjapCTBEHHBIM TEXHUYECKUN YHUBEPCHUTET,

OBbC ACB, 2022. — 45 c. — Tekcr : anexktponHsiit // L{ludpoBoit 06pazoBaTeabHbBIN
pecypc IPR SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/120903.html

3. lllunensuukoB, A. A. IlpousBonactBo cramu B ycnoBusix [TAO «HJIMK».
Bueneunass o6paboTka cranu : ydeObHoe mocobue st ctyaentoB CIIO / A. A.
MunensuukoB, A. H. Pororosckuii, H. A. boOpuieBa. — Jlunenk : Jluneunkui
rocyJapcTBeHHbI TexHuyeckuid yuusepcurer, ObC ACB, 2022. — 78 c. — ISBN
978-5-00175-108-3. — Texkcr : snekrponHsiid // [{udpoBoit oOpazoBaTeIbHBIN
pecype IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/120953.html

8.2. IlepeyeHb OCHOBHOW M  JONOJHHUTEJIbHOW Y4eOHOHl  JUTepaTypbl,
HEO0X0AMMOM 1JIsl 0CBOCHUS AUCUMILIUHBI

@) OCHOBHAaA TUmepamypa
1. Wmromikun, J[.A. Jluteitnple craBel U TuiaBka [TekcT| + [DneKTpOHHBII
pecypc]: npaktukym / JI.A. Nmomkun, U.A. Kotnsiposa, O.B. [letpakoB. — bpsHCK:
bI'TY, 2018. — 144 c.

0) OononnumenvHasa 1umepamypa
2. [TukynoB, M. B. TeopeTudyeckrie OCHOBBI JUTEHHBIX IPOIECCOB : KYypC
nekmuii / M. B. Ilukynos, T. A. baznosa, C. B. MaTBeeB. — MockBa : M3narenbckuii
Hom MUCuC, 2009. — 99 c. — ISBN 978-5-87623-285-4. — TekcT : 2JIeKTPOHHBIHA
/" 1ludpoBoii obOpazoBarenbHbli pecypc IPR SMART : [caiitr] — URL:
https://www.iprbookshop.ru/106982.html
3. MapyxkoBuy, E. U. Jlureiinbie criaBsl u TexHonoruu / E. V1. MapykoBuu, M.
. Kapnenko. — Mumnck : benopycckas nHayka, 2012. — 443 ¢. — ISBN 978-985-
08-1499-9. — Tekct : anmexktponnsiii // LudpoBoit oOpazoBarensHbiii pecypc PR
SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/29469.html
4. baznoBa, T. A. Metamtypruyeckue TE€XHOJIOTUU: JINTEHHOE MPOU3BOJCTBO :

naboparopubiii npaktukyM / T. A. basznosa, C. B. JlaktmonoB. — Mocksa :
Wznatensckuit lom MUCuC, 2011. — 89 ¢. — Texkcer : anextponusiit // Hudposoit
oOpa3zoBaTeIbHbBIN pecypc IPR SMART ; [caifT]. — URL:

https://www.iprbookshop.ru/97849.htmi
5. Kopmynos, B. B. Pacuer muxThl 111 TUTaBKU METAIIJIOB : ydeOHOE Tocodue /

B. B. Kopmyno, E. A. IlluGees, B. II. IlaBmoB. — Owmck : Omckuii
roCy/IapCTBeHHbIN TexHUYecKkuil yuusepcuteT, 2017. — 76 ¢. — ISBN 978-5-8149-
2381-3. — Tekct : anextponnsii // I{udposoit oOpazoBatenbubiii pecypc PR

SMART : [caiit]. — URL.: https://www.iprbookshop.ru/78463.html

6. Ten, D. b. IIpon3BOACTBO OTJIMBOK M3 CTAIM W YyTyHA: METOJUKA pacyera u
ONTHMM3AIIMN COCTaBa MIUXTHI MPH IJIAaBKE JIMTEHHBIX CTaJle W 4yTYHOB : y4cOHOE
nocooue / O. b. Ten, T. A. baznoBa. — Mocksa : Mznarensckuii JJom MUCuC,

2016. — 136 c. — ISBN 978-5-906846-31-0. — Tekct : anexrponnsiii // Lludposoii



https://www.iprbookshop.ru/120903.html
https://www.iprbookshop.ru/120953.html
https://www.iprbookshop.ru/106982.html
https://www.iprbookshop.ru/29469.html
https://www.iprbookshop.ru/97849.html
https://www.iprbookshop.ru/78463.html
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oOpa3zoBaTeIbHbBIN pecypc IPR SMART ; [caifT]. — URL:
https://www.iprbookshop.ru/107153.html

7. Kyns6oBckuii, M.K. Jluteitnble cmaBbl u 1uiaBka / KymsOoBckmit UK. —
bpsiack: BI'TY, 2007. — 175 ¢. (25 3k3.)

8. CBoiicTBa M 001aCTh MPUMEHEHUS JTUTCHHBIX KOHCTPYKIIMOHHBIX YYTYHOB :
yaeOHoe nmocooue / A. A. lllunenpaukos, A. H. Pororosckwii, T. B. KpaBuenko, H.
A. boOpuieBa. — Jlunenxk : Jlumeukuid rocyJapCTBEHHBIM TEXHUYECKHMA
yauBepcutet, ObC ACB, 2013. — 81 c. — ISBN 978-5-88247-588-7. — Tekcr :
anekTpoHHbit // Iudposoit obpazoBatenbublii pecypc [IPR SMART : [caifT]. —
URL: https://www.iprbookshop.ru/22932.html

9. MeramnoBenenre. MUKpPOCTPYKTYpbl MPOMBIIIJIEHHBIX CTajled U CIUIABOB :
naboparopublii mpaktukym / M. Y. HoBuxos, B. K. IloptHoii, A. B. MuxaitnoBckas
[t ap.]. — Mocksa : U3natensckuit JJom MUCuC, 2015. — 108 c. — ISBN 978-5-
87623-772-9. — Texkcr : anexktponusiit // Lludposoit obpazoBatenbublil pecypc IPR
SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/56561.html

10. MuKpoCTpyKTypa METAITMYECKHUX CIUIABOB : JIAOOPATOPHBIN MpakTukym / P.
N. Manununa, B. FO. Beenenckuid, E. C. Mamoruna [u gp.] ; nox penakuueit P. H.
Manununon, B. FO. Benenckoro. — Mocksa : U3patensckuit [lom MUCuC, 2007.
— 198 c. — Texker : anmexktponnsiii // Ludposoit obpasoBarensHbii pecypc IPR
SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/106958.html

11. bensieB, C. B. OCHOBBI METaJUTypruyecKOro M JIMTEHMHOTO MPOU3BOJICTBA :

yuebHoe mocobue / C. B. benser, 1. O. Jleymun. — PoctoB-Ha-/loHy : DeHHKC,
2016. — 207 c. — ISBN 978-5-222-24740-2. — TekcT : anexTponHsbit // Lludposoii
o0Opa3oBaTeIbHBIN pecypc IPR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/59404.html

8) cnpagounasn rumepamypa:

1. YepubimoB E.A. JlureilHble cruiaBel U WX 3apyOeKHbIE aHAJIOTH:
crpaBoYHUK. — M.: Mammnoctpoenue, 2006. — 334 c.

2. Mammunoctpoenue: >HIuKIonenus B 40 1. Tl-2: Cramu. Uyrynst / Myxun
I''I'., bensxkoB A.U., Anexcanapos H.H., Aunpees B.B.; pen. coct. O.A. bannbix, H.H.
Anekcannpos; otB. peal. E.T. Jlonbenko. — M.: Mammnoctpoenue, 2001. — 784 c.

3. Uyryn: cmpaBounuk / Illepman A.J[., XKykoB A.A., AbGmymnaes O.B.,
[Maxuronmin U.0.; mon pen. A.Jl. Llepmana, A.A. Kykoa. — M.: Meramryprus,
1991. — 574 c.

8.3. Ilepeuenb pecypcoB HMHGPOPMAIUOHHO-TEJIEKOMMYHUKAIIMOHHOWH  CeTH
«HTEpHET», HCNOJb3yeMbIX NPU U3YUYEHUH TUCHHUIINHBI

1. Hayunas 6ubnuoteka BI'TY. ba3bl 1aHHBIX U AJIEKTPOHHBIE KOJUICKIIUH.
http://lib.tu-bryansk.ru/index.php/electronnye-resursy/resursy-on-line

2. DnekTpoHHO-0MbOIMoTeuHas cucrema «Jlanby (https://e.lanbook.com).

3. DnexkTpoHHO-O0nbOMMoTeuHas cucrema «[PRbooksy
(http://www.iprbookshop.ru).

4. HanmonainbHas a5ekTpoHHas ouonmoreka (http://www.elibrary.ru).



https://www.iprbookshop.ru/107153.html
https://www.iprbookshop.ru/22932.html
https://www.iprbookshop.ru/56561.html
https://www.iprbookshop.ru/106958.html
https://www.iprbookshop.ru/59404.html
http://lib.tu-bryansk.ru/index.php/electronnye-resursy/resursy-on-line
https://e.lanbook.com/
http://www.iprbookshop.ru/
http://www.elibrary.ru/
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5. ®enepanbHOE XpaHMUIIUIIE «Enunas KOJIICKITHSI TUPPOBBIX
oOpa3oBartenbHBIX pecypcoB» (http://school-collection.edu.ru).

6. denepanbHBIN HNuTepuer-nopran «Poccniickoe oOpa3oBaHUE»
(http://www.edu.ru).

7. http://www.manual-steel.ru/ 3nekTpoHHBIN MapOYHUK CTAJICH U CIIABOB.

8. http://metallicheckiy-portal.ru/marki_metallov Onnaiin Mmapounuk craneil u
CILTaBOB.

9. http://metalspace.ru  MeToauueckuii U OOIICTIPOCBETUTEILCKUN TOPTAl,
OPHECHTUPOBAHHBIN HA YUYaIlUXCS U CTYICHTOB TEXHUYECKHUX BY30B.

10. http://www.microstructure.ru ba3za qaHHBIX MUKPOCTPYKTYP METAJLIIOB U
CIUIaBOB « MUKPOCTPYKTYypay.

8.4. Ilepeuenb  MHGPOPMANMOHHBIX  TEXHOJOIMil, MCHOJb3yeMbIX  MPH
OCYLIEeCTBJICHMH 00pa30BaTeJIbHOI0 IMpolecca MO0 JWCHUIJIMHE, BKJIOYas
nepeYeHb MpPOrpaMMHOro odecmedyeHuss " (wid) HUHOPOPMALMOHHBIX
CIIPABOYHBIX CUCTEM

1. Cucrema nuctannmoHHOT0 00yueHus Moodle.
2. OneparnmonHas cuctema CAELinux.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbBI

Jist  obecnieyenust oOOydeHHs HeoOXoAuma clieayrouias MaTepHalIbHO-

TEeXHUYecKas Oa3a:

— ayauropus U1 OPOBEIACHHUS  JIEKUMOHHBIX  3aHATHH,  000pyJOBaHHas
ePCOHAIbHBIMU KOMIIBIOTEPaMH, MYJIbTUMEAUMHBIM KOMITBIOTEPHBIM
IPOEKTOPOM,  CPEICTBAa  3BYKOBOCHpPOM3BENEHUS (IO  BO3MOXKHOCTH),
OPOEKLIMOHHBIM  3KpaHOM,  HajJM4yuMeM  JocTyna B HMH(OPMALMOHHO-
KOMMYHHKAIIMOHHYTO ceTh IHTepHeT;

— KOMITBIOTEPHBIN KJIACC 7Sl TIPOBEACHUS TaOOPATOPHBIX PabOT C YCTaHOBICHHBIM
KOMIUIEKTOM TPOrpaMMHOTO OOecTeueHus] M JOCTyNOM B HWH(OPMAIMOHHO-
KOMMYHHUKAIIIOHHYIO CETh HMHTEpPHET, OOOPYIOBaHHBIA MYJIbTUMEIUINHBIM
KOMIBIOTEPHBIM  MPOEKTOPOM,  CpEICTBAa  3BYKOBOCIpOU3BEACHUS (IO
BO3MO>KHOCTH ), IPOEKLIUOHHBIM 3KPAHOM;

— yueOHas ayAMTOpUs, OCHAIICHHAs KOMIUIEKTOM MeOenu M JOCKOH, s
IPOBEJCHUS KOHCYJIbTALUM, 3a4eTa, 3a4eTa ¢ OLICHKOW, IK3aMEHa;

— KOMITBIOTEpHBIE KJIACChl C TMOCTOSHHBIM JOCTYMOM K HH(POPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTu «VHTepHeT», a Takke YMTAIbHBIC 3albl HAYYHON
oubnuorexu BI'TY nnst camocTosiTennbHON pabOThl 00yYatOLIUXCS.

10. OCOBEHHOCTH OPTAHU3ALIUN OBPA30OBATEJBHOI'O
HPOLUECCA AJAA UHBAJINAOB U JIMI] C OTPAHUYEHHBIMUA
BO3MOXHOCTAMMU 3TOPOBbSA

I/I3yquI/Ie AUCHUIUIMHBI HWHBAJIMAAMM MW JHIOAaMHM € OI'PaHMYCHHBIMHA


http://school-collection.edu.ru/
http://www.edu.ru/
http://www.manual-steel.ru/
http://metallicheckiy-portal.ru/marki_metallov
http://metalspace.ru/
http://www.microstructure.ru/
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BO3MOXXHOCTSIMU  3JI0POBBS OpraHmM3yercss ¢  ydyeToM  ocoOeHHocTel
NCUXO(U3NUECKOTO PA3BUTHA, HHIWBUIYATbHBIX BO3MOXKHOCTEH M COCTOSHUS
3JI0POBbsI TAKUX O0YYarOIIHUXCH.

[Ipu npoBeseHuu y4eOHBIX 3aHATUH  oOecreyuBaeTCss  COONIOIEHUE
CJIeAYIOIINX TPeOOBaHMIA:

— y4eOHble 3aHATUS MPOBOJATCS ISl MHBAIMIOB U JIML C OTPAHUYEHHBIMU
BO3MOXKHOCTSIMU 3[IOPOBBSl B OJHOW ayJIUTOPUU COBMECTHO C OOyYaroIIMMHMCS, HE
UMEIOLIMMH  OTPaHMYEHHBIX BO3MOXHOCTEH 3/I0pOBbs, €CIM H3TO HE CO3/aeT
TpYZHOCTEH 17151 00y4aroIUXCcs B X0/1€ YUEOHBIX 3aHATUH;

— NPUCYTCTBUE aCCUCTEHTA U3 uKciia padoTHUKOB BI'TY wim npuBiedeHHbIX
JINII, OKa3bIBAIOILIETO 00YYAOIIMMCA HEOOXOIUMYIO TEXHUYECKYIO TOMOIIIb C YYETOM
WX UWHJIUBUAYAIbHBIX OCOOCHHOCTEH (3aHATH pabouee MECTo, NepeABUTaTHCS,
POYUTATh U OPOPMUTH 3aJ1aHKE, OOIIATHCA C MEJATOTHYECKUM PAOOTHUKOM U T. 11.);

— oOyyaromuecs C YYETOM HMX HWHAUBUAYAIbHBIX OCOOEHHOCTEH MOTYT
M0JIb30BaThCSl HEOOXOJUMBIMU UM TEXHUUECKUMU CPEACTBAMU;

— MaTepHaJIbHO-TEXHUUECKHE YCIIOBUS JOJKHBI 00€CIeYnBaTh BO3MOKHOCTD
OecCIpensITCTBEHHOIO JOCTyINa O0yyaroluxcs B ayJUTOPHUH, TyaJleTHbIE M Jpyrue
NOMEIICHHS, a TakXke HX NpeObIBaHMA B YKAa3aHHbIX IOMEUICHUSAX (HaIu4ue
NaHyCOB, MOPYYHEHN, PACIIMPEHHBIX JIBEPHBIX MPOEMOB, JU(PTOB, MPU OTCYTCTBUU
Tu(pTOB ayAUTOpPUs JOJDKHA pacroiaratbCs Ha MEPBOM  ATa)xe; HaJIudue
CHEeIUaTbHBIX KPECEeN U IPYTUX MPUCIIOCOOTIEHUN).

YHUBEpCUTETOM CO3AaHbl CIEUUAIbHBIE YCIOBUS JJIS MOJIYYEHHUS BBICHIETO
oOpazoBaHnus o0y4daromumucs ¢ OB3:
1) utst ML € OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBBSI 110 3pEHUIO:
- HaJIMYUe ajlbTEpHATUBHOW BepcUM O(ULHMATIBHOIO CaiiTa OpraHu3alud B
cetu "MuTepHer" mis c1aboBHISIINX;
— pa3MellleHne B JOCTYIHBIX JUIsl 00y4YaroIUXCs, IBISIOMINUXCS CIENbIMUA WU
c1a0OBUIAIIMMHU, MECTax W B aJaNTUPOBAHHOW QopMe (C y4eToM HuX OCOOBIX
NOTpeOHOCTEN) CcrpaBOYHOM HHGPOPMAIMM O PACHUCAHUM YYEOHBIX 3aHATHUM
(uHpopManMs JOKHA OBITh BBINOJHEHA KPYMHBIM  peiabe(h)HO-KOHTPACTHBIM
mpudToM (Ha 6es1oM WK xenToM Qone) u npoayoaupoBana mpudTom bpaitns);
- IPUCYTCTBUE ACCHUCTEHTA, OKA3bIBAIOLIETO O0yyaroumemMycs HEO0OXOIUMYIO
IIOMOILb;
— oOecrieyeHue BBIYCKa albTEPHATUBHBIX (DOPMATOB MEUYATHBIX MATEPUATIOB
(xpynHbId mpudT Unu aynuodansl);
- obecrieueHue JIOCTyma OOydYaromIerocsi, SBJISIIOIIETOCS — CICMBbIM U
UCITOJIB3YIOUIEr0 CO0aKy-MPOBOIHUKA, K 3[JaHUI0 OPTaHU3al1Y;
2) U1l JIALL ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3/10POBbS IO CIIYXY:
— nyOnmupoBaHue 3BYKOBOW CITPAaBOYHON MH(OpPMAITUU O pacliiCaHuu YIeOHBIX
3aHSATHI BU3YyaJbHOW (YCTaHOBKA MOHHUTOPOB C BO3MOXXHOCTBIO TPAHCIALAA
CYOTHUTPOB (MOHHUTOPBI, MX pa3Mepbl U KOJIMYECTBO HEOOXOIUMO OMNPENENsTh C
Y4E€TOM pa3MepOoB MOMEILIECHHUS );
— oOecrieyeHue HaAJIeKallMMH 3BYKOBBIMU CpEICTBAMU BOCHPOU3BEACHUS
uHpopmanuu;
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3) g aun ¢ OrpaHMYEHHBIMH BO3MOXHOCTSMHM 370POBbs, UMEIOIIUX HapyIIECHUS
ONIOPHO-ABUTATEIBHOIO AaIllapara, MaTEePUAIbHO-TEXHUYECKUE YCIOBHUSA JIOJKHBI
o0ecrieunBaTh BO3MOXKHOCTh OECHPEMATCTBEHHOTO JOCTyla OOydYarommxcs B
y4eOHbIE TOMEIIEHUS, CTOJIOBBIC, TyaJeTHBIC U IPYTUe OMELICHUS Y HUBEPCUTETA, a
TaK)K€ MpEeObIBAHMS B YKa3aHHbIX IMOMENICHUSAX (HaJM4HMe MaHIyCcOB, IMOPYYHEM,
pacIIMpeHHbIX ABEPHBIX MPOEMOB, JIU(PTOB, JOKAIBHOE MOHIKEHNE CTOCK-0apbepoB;
HAJIMYHUE CTICHUATIBHBIX KPECeT U IPYTHX MPUCTIOCOOICHU).

11. METOANYECKHUE MATEPHAJIBI 11O JUCIHHUIIJIMHE
11.1. MeToauyeckue MaTepUAJIbI JIs NeJArorudiecKux padoTHUKOB

OcHoBHBIMH (popMaMU OpraHu3andd OOyYeHHs IO TUCHUIUIMHE SBIISIFOTCS
JICKIIUU, TTPAKTUYECKUE 3aHATHUSL U CAMOCTOATENbHAs paboTa 00yJaronmxcs.

Opzanusayus meopemuyecko20 00y4eHusa TPEANOIAracT HCIOJIb30BAHNE
WHHOBAITMOHHBIX TEXHOJIOTUH MPOBEICHUS 3aHATHHA JEKIIMOHHOTO THIA, K KOTOPBIM,
B YaCTHOCTH, OTHOCATCA: NpPOOJIeMHAs JIEKIHSA, JICKIHUSI-BU3yaln3alus, JIEKIIHs-
Oecena, TEKUUA-TUCKYCCHUs, JTEKIUA-UCCIEA0OBaHHE.

1. Ilpobnemnas nexyus TpPEANOJAraeT NTPEUMYIIECTBEHHO BCECTOPOHHUMN
aHaIN3 UCTOPUUYECKUX M COIMOKYJIBTYPHBIX, 00pa30BaTEIbHBIX SBIICHUMA, HAYIHBIN
nouck HCTUHBL. [IpoGneMHas JNeKIus omupaeTrcs Ha JIOTUKY IOCIEI0BaTEIbHO
MOJICTTUPYEMBIX MPOOJIEMHBIX CUTYAIHi IMyTeM MOCTAHOBKH MPOOJIEMHBIX BOIIPOCOB
WM TIPEIbSIBIICHUS TPOOJIEMHBIX 3a]1ay.

2. Jlexyus-euzyanuzayus peaquszyeT TPUHIUN HATVISJIHOCTH W YYHT
oOydJaronmxcss TpeoOpa3oBbIBaTh YCTHYIO M THUCBMEHHYIO HWH(}oOpmaiuioo B
BU3YyalIbHYIO (hopmy, UTO (HOPMHUPYET Y HUX MPOPECCHOHAIBHOE MBINIJICHUE 32 CUET
CUCTEMATU3allMM W BBIJICIICHUS HauOoJiee 3HAYMMBIX, CYIIECTBEHHBIX JJIEMEHTOB
coJiepKaHusi OOy4ICHHUS.

3. Jlekyusi-beceda sBASETCS HamOoJIee PACTPOCTPAHCHHOW W CPAaBHUTEIHHO
npocToit (popmMoil akTUBHOTO BOBJIEUECHHs 0Oydarommxcs B yueOHbli nporiecc. Takas
JeKIUsSl TPEANoaraeT HEMOCPEACTBEHHBIH KOHTAKT (IMajor) MeAarorn4eckoro
pabOTHHKA C Ay JUTOPHUEH.

4. Jlekyus-oucxkyccusi, B KOTOPOM B OTJIWYME OT JIGKIUU-OECEbl
NeAarorndeckuii pabOTHUK TMPU HW3JOKEHUU JIEKIIMOHHOTO Marepuana He TOJIBKO
UCTIONB3YET OTBETHI 00YYAIOIINXCSI HA CBOM BOIIPOCHI, HO U OPTaHU3yeT CBOOOIHBIN
0OMEH MHEHUSIMU B MHTEPBAIAX MEXAY JJOTUYECKUMH pa3/ieiaMu.

Opzanuzayus npaKmuyeckux 3aHAMUI NO OUCHUNIUHE HAIPABICHA Ha
yIiyOJieHHe HAyYHO-TECOPETUYECKUX 3HAHWM  oOydwaromuxcs, (GopMUpPOBaHUE
MPAKTUYECKUX YMEHUN W OBIAJCHHUE OMPEEICHHBIMA METOJIAMU CAMOCTOSITETHLHON
paboTHI.

[IpakTuueckne 3aHATHS TPENCTABISIOT COOOW 3aHATUS 10 PEHICHUIO
Pa3IUYHBIX TPUKIATHBIX 3a7a49, 00pa3Ibl KOTOPHIX OBUTH JaHBI Ha JIEKIHSX.

3amaun MPaKTUIECKUX 3aHATUM:

— MOMOYb O0YYAIOUIMMCSI CHCTEMATH3UPOBATh, 3aKPENUTh U YIITyOUTh 3HAHUS
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TEOPETUYECKOTO XapaKTEPA,;

— HAy4YuTh 0OydYaroIUXCs MpHEeMaM PELIeHUs 3aJa4d U3 NPeIMETHON 00JacTh
JTVCHUTIINHBL

— CHOCOOCTBOBATh OBJIQJICHUIO HABBIKAMM W YMEHHUSIMH, BXOJSIIUX B
CTPYKTYpY (POpMUPYEMBIX KOMIETEHIIUHN B PE3yJIbTaTe OCBOCHUS JUCIUTUINHBL

— Hay4uTbh uX paboTath ¢ MHGOpMAIUEil, KHUTOM, MOJIB30BaTHCS CIPABOYHOMN
Y HAYYHOW U METOJIUYECKOU JINTEPATYPOU;

— ¢opMHpOBaTH yMEHHE YYHUTBCS CaMOCTOSATEIHHO, T.€. OBJAJACBATh
METOJIaMH, CIIOCO0aMU U MPUEMaMHU CaMOOOYUYEHUsI, CAMOPA3BUTHS U CAMOKOHTPOJISL.

Conepxanue NpakTUIECKUX PadOT COCTABIISIIOT:

— YCTHBIE 3KCIIPECC-OMPOCHI;

— TPYIIIOBBIE JUCKYCCHH;

— BBINIOJIHEHUE MTPAKTUYECKUX 3a/IaHUI;

— NUCBMEHHOE WJIM KOMITBIOTEPHOE SKCIPECC-TECTUPOBAHUE U AP.

Ilenmu mnpakTHYECKUX 3aHITHN HaWIydlIUM OO0pa3oM JOCTUTalOTCS B TOM
cilly4ae, €Clid CTYJCHT TMPEeABAPUTEIBHO MPOopadoTall TEMAaTUKY MPAKTUYECKOIro
3ansaTus. [losTomy mpemnogaBaTenb ODKEH HH(POPMUPOBATH CTYJEHTOB O TEMeE
CJIEIYIONIEr0 MPaKTUYECKOTO 3aHsATHS, YTOObl OHM MOIVIM IlIeJICHANPaBICHHO
CaMOCTOSITETIbHO 3aHUMATHCS B JOMAITHUX YCIIOBHSIX.

Opcanuzayusa n1ab6opamopHelX 3aHAMUI RO OUCHUNIUHe HAIpaBJICHA Ha
CJIETyIOLIUE LENH U 3a/1a4u:

— yrayOJeHue | 3aKperyieHHe 3HaHUS TEOPETUYECKOro Kypca IyTem
MPAKTUYECKOIO0 HU3Y4YEHHUsI B Ja0OPATOPHBIX YCIOBUSIX H3JIOKEHHBIX B JIEKIUSIX
3aKOHOB U IIOJIOKCHMI;

— TPUOOPETCHUE HABBIKOB B HAYYHOM DSKCIEPUMEHTUPOBAHUM, AaHAJIMN3E
MOJTYYEHHBIX PE3yJIbTaTOB;

— ¢opMHpOBaHHE TIEPBUYHBIX HABBIKOB OpraHU3alMM, IUIAHUPOBAHUS U
MPOBEJCHUS HAYYHBIX UCCIEI0BaHUMN.

[Topsimok MOArOTOBKM TAOOPATOPHOTO 3AHSTHS:

— U3y4eHHE TPeOOBaHUI MPOrPaMMBbl JUCIUTLIUHBI;

— (hopMyJIMPOBKA IIETTH U 33/1a4 Ja00paTOPHOTO 3aHATHS,

— pa3paloTKa IJ1aHa MpoBeeHUs Jab0OpaTOPHOTO 3aHATHUS,

— 1o100p conepxkaHus 1a00paTOPHOTO 3aHATHUS,

— pa3paboTka HEOOXOAUMBIX [IJIsi JTAOOPATOPHOTO 3aHSATUSI MHCTPYKIIUMOHHBIX
KapT;

— MOJIETTUPOBAHKE JTJAOOPATOPHOTO 3AHSTHS;

— IPOBEpPKa CIECHHATU3UPOBAHHON JTaOOPATOPUHU HAa COOTBETCTBUE CAHUTAPHO-
TUTUEHUYECKUM HOpMaM, TpeOOBaHUSM IO O€30MaCHOCTH U TEXHUYECKON ICTETHKE;

— MPOBEpPKa KOJMUYECTBA JAOOPATOPHBIX MECT, HEOOXOJAUMBIX M JOCTATOUHBIX
JUTSL TOCTUKEHUS TIOCTABJICHHBIX TIeJIel 00ydYeHUS;

— TIPOBEpKa MaTepUaIbHO-TEXHUYECKOTO 00eCTIeueHUsI TaOOPATOPHBIX 3aHATUI
Ha COOTBETCTBHE TPEOOBAHUSM MTPOTPAMMBI TUCIIUATIITUHBI.

dopMbI poBeIeHNs Ta00PATOPHBIX 3aHATHI:

— ¢poHTaNTBHAS;
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— 10 LIUKJIaM;

— UHANBUAYaTbHAS;

— cMemIanHas (KOMOMHUPOBaHHAs ).

[Ipu npoBeaeHnn TaOOPATOPHBIX PAaOOT HCIONB3YIOT TPU MOAXOJAa K HX
BBIIIOJIHEHHIO:

— Ha OCHOBE PELENTYPHBIX NEHCTBUI OOyYarommxcsi, KOrAa OHH MPOSBISIOT
yMEHUE padoTaTh NPEUMYIIECTBEHHO B CTAaHJIAPTHBIX YCJIOBHSX, OTPAKEHHBIX B
PYKOBOJICTBE 1O JJaOOpaTOPHOMY MPAKTUKYMY;

— HA OCHOBE YaCTHUYHO MOMCKOBBIX JEHCTBUIA, KOIrJa OOyYarolmuecs MOTYT
JIEHCTBOBATH JOCTATOYHO CAMOCTOSITENIBHO, PEIlaTh HECIOKHbIE TBOPUYECKUE 3a/1aul
IIPU MOJICKA3KE UM HEMOCPECTBEHHOM PYKOBOJICTBE MPEMO/1aBaATEIs;

— HAa OCHOBE AaKTHBHBIX TBOPYECKHMX JEUCTBUM O0OyYarolMXcsi, KOrja OHHU
HpPOSIBIISIIOT  CIIOCOOHOCTh  JICMCTBOBATh B  YCIOBUAX, OJU3KUX K pEAIbHBIM,
UCITOJIb3Ys 3a11ac NPUOOPETEHHBIX 3HAHUM.

Camocmosamenvnaa padoma oodyyarowjuxca TPEANoONaraeT ayJuTOPHYIO H
BHEAYJAUTOPHYIO (DOPMBI OpTaHU3ALIMH.

OCHOBHBIMM BHJIaMHU CAMOCTOSITEIBLHON pabOThl oOydarommxca 0e3 ydacTus
NEJaroru4eckoro padOTHHUKA SABISIIOTCA: (OPMHUPOBAHUE M YCBOEHUE COAEPIKAHUS
KOHCIIEKTa JIEKUMHA Ha 0a3e pPEKOMEHJIOBAaHHOM JIEKTOPOM Y4YeOHOW JHTEepaTyphl,
BKJIIOYasi MH(OpPMAMOHHBIE 00pa30BaTENbHbIE PECYpChl (IIEKTPOHHBIE YYEOHUKH,
JJIEKTPOHHbIE OWONMOTEKM U Jp.); IMOATOTOBKA K 3aHATHSAM; COCTaBJICHUE
AHHOTHPOBAHHOI'O CIMCKA CTAaT€d M3 COOTBETCTBYIOIIMX >KYPHAJIOB II0 OTPACIsM
3HaHUW W T.I.; TEKyIIUA CaMOKOHTPOJIb, BBINOJHEHUE pPAaCUETHO-rpapuueckoit
PabOTBI/KypPCOBOTO IIPOCKTA/KyPCOBOM pabOTHI.

Breimonnenne PI'P/kypcoBoro mpoekTa/KypcoBoil pabOThl MO JHUCHUILIINHE
npenycMarpuBaeT MHGOPMUPOBAHUE CTYIEHTOB O €€ LEJsAX, CTPYKType, BblAady
METOJAMYECKMX YKa3aHUW M 3aJaHus, pa3biCHEHHs 1O BBHIOOPY BapHaHTA,
O3HAKOMJIEHUE C TOPSAIKOM M CPOKaMHU CIayd TOTOBBIX MaTepHalioB, MPOBEICHUE
WHIUBUIYAIbHBIX KOHCYJIbTAIMd M Pa3bsCHEHUE OTHENbHBIX BOIMPOCOB IMPH
HEO0OXOAUMOCTH.

OCHOBHBIMM BHUJIAMH CAMOCTOSITEIbHON paOOThl OOyYalomUXCA C y4acTUEM
NEeJaroruyeckoro padOTHHUKA SIBISIIOTCA: TEKyLIME KOHCYJbTAllMH, NMPUEM U paz0op
JIOMAIIIHUX 33IaHUU U JIp.

[Ipy moArotoBke K 3a4eTy HEOOXOAMMO OPHEHTHUPOBATHCS HA KOHCIEKTHI
JIEKLIUHA, PEKOMEHYEMYIO JINTEPaTypy, KOHCYJIbTAI[UU MPEIOAaBaTENS U JIp.

11.2. MeToau4yecKue MaTepuabl 1Ji 00y4alomuxcs

OOyyarommmcs, U3y4yaroUuuM IUCHUILIUHY, HEOOXOIMMO 3HaTh TpeOOBaHUS,
OpeabsBIsieMble K HX PAa3IMYHbIM BHJAM Yy4YeOHBIX 3aHATHI, B TOM YHCIIE
JICKIIMOHHBIM, MPAKTHYECKUM, HHAUBUIAYATBHBIM U JIp. (Tabnuma 12).

Tabnmuma 12 — Meroaudyeckue peKOMEHAAIMU OO0yYarolMMCsl IO OCBOCHHIO
JTACITATUINHBI

Buj yueOHoii padoThl \ Opranuzanus aesiTeJIbHOCTH 00y4arolerocs
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Buj yueOHoi padoThl

Oprannsanus 1esiTeJIbHOCTH 00y4aoIerocs

Jleknun

N3yueHne OUCHUIIIMHBI CIEAYEeT HAYWHATH C MPOCITYLIMBAHUS M
KOHCIIEKTUPOBAHUS JICKLIUM, TEPEYUTHIBATh KOHCIIEKT IMepe
BBIIIOJIHEHUEM JTOMAIIHUX 33JJaHUN U MPAKTUYECKUMU 3aHATUSIMMU.
Hanmcanue ~— KOHCIEKTa  JICKITWM: KpaTkKo, CXEMAaTU4HO,
MOCIIe0BaTENbHO (PUKCUPOBATH OCHOBHBIE IMOJIOKEHUS, BBIBODI,
dbopMyIIMpOBKH, OOOOIICHWS; TIOMEYaTh BAXKHBIE  MBICIH,
BBIJICJIATh KIIFOUEBBIE CIIOBA, TepMUHBL. [IpoBepka TEpMHHOB,
MOHATUI C MOMOIIBIO SHIMUKIIONEINN, CIOBAPEN, CIIPABOYHHUKOB C
BBIMICHIBAHUEM TOJKOBaHUN B TeTpaab. OO03HAYUTH BOMPOCHI,
TEPMUHBI, MaT€puajl, KOTOPbIA BBI3BIBAET TPYJHOCTH, IOMETUTH U
MONBITAThCSI HANTH OTBET B peKOMeHAyeMmou jauteparype. Eciam
CaMOCTOSITENIFHO ~HE  yJaeTcs pa3o0paThCsi B MaTepuale,
HE00X0IUMO chopMyIUpOBaThH BOIIPOC u 3a/1aTh
MeAarorndeckoMy  pabOTHHKY — Ha KOHCYJIbTAIIUH, Ha
MIPAaKTUYECKOM 3aHATUM. Han KOHcmekTaMu JIeKUMA  HaJo
paboTaTh CUCTEMATHYECKU: MEPBBIM MPOCMOTP PEKOMEHIYETCS
clenaTh BEUYEPOM TOTO K€ JIHSA, KOorja Oblia MpouYMTaHa JIEKLHUS,
3aTeM MpoCMOTpeTh 4Yepe3 3-4 1HSA, M claenarb 3TO €Ille pa3
HaKaHYHEe NMPAKTHYECKOr0 3aHATHSL.

[IpakTueckue 3aHATHS

O3HakOMJIEHHE C LIEbIO U 3ajauaMu 3aHsaTHsl. KoHcniekTupoBaHue
MCTOYHUKOB. PaboTa ¢ KOHCIEKTOM JIEKIUH, MOArOTOBKA OTBETOB
K  KOHTPOJBHBIM  BOMNpOCaM, MPOCMOTP  PEKOMEHIYEeMOM
nuTepatypel, pabora ¢ TekcToM. [IpocnmymmBanue ayauo- u
BHJICO3AMKCE 10 3amaHHON Teme. BrimonHeHune (pemieHue)
MPAKTUYECKUX 3aJlaHuid W 3aJa4 MO0 alfOPUTMY, Ha OCHOBE
YJACTHYHO NMOMCKOBOM M MU I/ICCJIGI[OBaTeJH)CKOf/'I ACATCIIBHOCTHU U

Ap.

N3ydenune qonoJHUTENBHON
JIUTEPATypbl U
CaMOCTOATENIBHOE
dbopMupOBaHUE KOHCIIEKTA

O3HakOMJIEHME C OCHOBHOW WU JOIOJIHUTEIbHON JHUTEpPaTypou,
BKIIOYasi CIpPaBOYHBIE W3/aHUA, 3apyOexHble HCTOYHUKH,
KOHCIIEKT  OCHOBHBIX  TIOJIO)KEHHWH, TEPMHHOB, CBEICHHIA,
TpeOyIOIIHX JUIS 3alIOMHHAHUSI u SIBJISTFOILIMXCSA
OCHOBOTIOJIATAIOIIIMMU B KOHKpeTHOW Teme. CocTaBieHHe
aHHOTallMd K TPOYHTAHHBIM MCTOYHHMKAM U JAp. Pednexcus
COOCTBEHHBIX JOCTWIKCHUH

IToaroroBka k 3a4CTy

[Ipy moaroroBke K 3ayery/3adeTy C  OLIEHKOI/3K3aMeHy
HEOOXOJUMO  OpPHEHTHUPOBATHCA  HAa  KOHCHEKThl  JIEKLIMH,

PEKOMEHIYEMYIO JIUTEPATYPY, HIKATY OLICHUBAHUS U JP.

12. OUEHOYHBIE MATEPHAJIBI IO AUCHUIIJIMHE

12.1. Buabl u cpeacTBa OLIECHUBAHMS Pe3yJIbTATOB OCBOEHUS TUCIUIIMHBI

Buasl u cpencrtBa  OlEHUBAHUSA pPeE3yJNbTATOB OCBOCHUSI  AUCHUILIMHBI
npeACcTaBIeHbI B TabuIe 13.

Tabmuma 13 — Buasl u cpesicTBa OIICHUBAHUS PE3YJIHTATOB OCBOCHUS JUCITUTUTHHBI

Koa nnaukaropa
JOCTHKeHHUS
KOMIIeTeHIINH

O1eHoOYHbIE CPEICTBA TEKYIEro OneHoYHBIE CPeICTBA

KOHTPOJISl yCIIeBAeMOCTH NPOMEKYTOYHOM
aTTecTanuu 00y4aromuxcs
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Kon uaankaropa OuneHoYHBIE CPeICTBA TEKYLIEro OueHoYHBIE CPeACTBA
AOCTUKEHU S KOHTPOJISl yCIIeBAeMOCTH NMPOMEKYTOYHOM
KOMIIeTEeHIIUH arTrecTanuu 00y4arIMuXcs
IK-1.1 1. YcTHBIE OMPOCHI. Bomnpocs! k 3auety
2. llpakTryeckue 3aHsTHs
I1K-1.2 1. YcTHBIE OnpOCHI. Bomnpocs! k 3auety
2. llpakTrueckue 3aHsTHs
I1K-1.3 1. YcTHBIE ONPOCHI. Bomnpocs! k 3auety
2. llpakTrueckue 3aHsITHs
I1K-1.4 1. YcTHBIC OITPOCHL. Bormpocs! k 3adety
2. llpakTrueckue 3aHsITHs
I1K-1.5 1. YcTHBIE OMPOCHI. Bomnpocsl k 3auety
2. llpakTrueckue 3aHsTHs
[K-5.1 1. YcTHbIe OnpoCHI. Bomnpocsl k 3auety
2. IlpakTHyeckue 3aHsITHS
[TK-5.2 1. YcTHbIE ONPOCHI. Bomnpocsl k 3auety
2. IlpakTHyeckue 3aHsITHS
[TK-5.3 1. YcTHbIE ONIPOCHI. Bomnpocsl k 3auety
2. IIpakTHyeckue 3aHsITHS

12.2. llIkana oneHUBAHUS MPH TEKYIEM KOHTPOJIE YCIIeBA€MOCTH

OueHnBaHUE OTIEIBHBIX BUJIOB PabOT B MPOIECCE U3YUCHUS TUCHUILIUHBI
PEKOMEHYETCS OCYIIECTBIISITh C UCIIOJIb30BAHUEM CIIEAYIOMICH IIKAJIbI:

— oOydarommiicss OTBETWJI TpaBwiIbHO Ha Oonee, yeM 90 % 3amaHHBIX
BOIIPOCOB WJIM BOINPOCOB-TECTOB, BBINOJHWI M YCHEIIHO 3alUTHII MPAKTUYECKHE
paboThI, MOKa3al OTIMYHOE BIAJCHUE HaBBIKAMU MPUMEHEHUS MOJYYCHHBIX 3HAHUN
¥ YMEHUU MpU penieHuu npodeCcCHOHANBHBIX 33/1a4 B paMKax YCBOSHHOTO y4€OHOTO
MaTepuaia u T.J1. — KOTJIMYHO» (MaKCUMaJIbHBIA YPOBEHb OCBOCHUS KOMIIETCHIINN );

— oOyyaromuiicss OTBETUJI MPaBUWIBLHO Ha 75-89% 3amaHHBIX BOMPOCOB WIIH
BOIIPOCOB-TECTOB, BBIMOJHUI U 3aIIUTUI IPAKTUUECKHUE PaOOThl C HE3HAYUTEIHLHBIMU
3aMEYaHUsAMM, TIOKa3aJl XOpOoIllee BIaJCHUE HABBIKAMU MPUMEHEHUS TOJyYEHHBIX
3HAaHUW ¥ YMEHUU MpU pelieHUuU NpodecCHoHaIbHBIX 3a/a4 B paMKaX yCBOEHHOIO
y4eOHOro MmaTepuajia W T.J. — «XOpouio» (CpeaHud YpOBEHb OCBOCHHSI
KOMIIETEHIIN );

— oOyJarommiicsi OTBETUJ MpaBuibHO HAa 60-74% 3agaHHBIX BOIMPOCOB WITH
BOIIPOCOB-TECTOB, BBHIMOJHWI U 3AIIUTUI MPAKTUYECKHUE pabOThl CO 3HAYUTEIHHBIMU
3aMEUYaHUsAMH, T[OKa3aJl YJOBJICTBOPUTEIILHOE BJIaJICHUE HAaBBIKAMH MPUMEHEHUS
MOJTYYCHHBIX 3HAHUW U YMEHHUH TIpU penieHrur NpodecCHOoHANBHBIX 3a7ad B pamMKax
YCBOEHHOT0 y4eOHOro Marepuana ¥ T.A. — «YyAOBJIECTBOPUTEIbHO» (MUHUMAIbHBIN
YPOBEHb OCBOCHHUSI KOMITETCHIIU);

— 0o0ydaromumiicsi OTBETHJI TPaBUIILHO HA MeHee, yeM 60% 3a1aHHBIX BOMPOCOB
WJIM BOTIPOCOB-TECTOB, HE BBHIMOJTHUII BCE WJIHM BBITIOIHUI YaCTh MPAKTHYECKUX padoT,
HE 3allMTUI WK 3alIUTWI UX CO 3HAYUTEIIbHBIMU 3aMEUYaHUSMHU, MIPU BBINOJHEHUH
3alaHds  OOydYaroluiicss HE MPOJEMOHCTPUPOBAT YPOBEHH CAMOCTOSITEIIBHOTO
BIAJICHUS YMEHUSMH W HaBBIKAMHU TPU PEIICHUH MPOQPECCHOHANBHBIX 3a7a4d B
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paMKax yCBOEGHHOI'O0 Y4YeOHOro wmarepuaiga U T.J. — <«HEYJOBJICTBOPUTEIHLHOY
(MUHUMAaJIbHBIM YPOBEHb OCBOCHUSI KOMIETECHITUM HE IOCTUTHYT).

Kputepun u mkana oneHku mokiana (pedepara), ero Mnpe3eHTAUH 110
JTUCIUIIMHE TPEACTaBICHBI B Ta0uie 14.

Ta6numa 14 — Kpurepun u mikaia oleHky Jokiana (pedepara), €ro npe3eHTaIuH 110
JTACIIATLIHHE

Ouenka OueHnnBaeMble apamMeTpbl

«OTIUYHOY TeopeTrueckuii BOMPOC PACKPBIT IMOJHOCTHIO 0€3 CMBICIOBBIX U
jJorudeckux omuOoK. 3anaHue pemieHo BepHo. Ha 3amure oTBer
oOydaromerocss MOMHBIA W TpaBuibHBIA. OOydarmuiics crnocobeH
U3JIOKUTh pEIIeHUEe 3a/laHus, CIellaTb COOCTBEHHBIE BBIBOJIBI,
IPOAHAJIM3UPOBATh OCHOBHBIC IMOKa3aTend. B moiaHOM o0beme
MIPEJICTaBJICH COOTBETCTBYIOIMI rpaduueckuii MaTepuar.

«XOpOIIO» Teoperndeckuii BOMPOC PACKPHIT HAa JOCTATOYHO BBICOKOM YpPOBHE
0€3 CMBICIOBBIX M JIOTMYECKMX OIIMOOK. 3aJaHue PpelIeHO BEpHO.
HNmeroTrcs HeE3HAUWTENILHEIC HCOAOYCTBI B OINPCACICHUU CIAWHHAIL
U3MEpEeHUs, TOYHOCTH BBIYMCICHWH u T.1. Ha 3ammre oTBeT
oOydJaromerocsi B ILEJIOM TOJHBIA W TpaBWIbHBIA. OOydaromuiics
CIOCOOEH U3JIOKUTh pEUICHUE 3a/aHus, CJeNaTh COOCTBEHHBIC
BBIBOJIBI, IPOAHAJIM3UPOBATh OCHOBHBIC IOKa3aTelau. B moixHOM
o0beMe MPeCTaBIICH COOTBETCTBYIOIINI rpauecKuil MaTepHall.

«YJOBJIETBOPUTEIHHO» Teoperudecknuil BOIPOC PAcKphIT Ha JOCTaTOYHOM YpOBHE, 0e3
CYLIECTBEHHBIX CMBICIOBBIX U JIOTHYECKUX OIIMOOK. 3aJaHie PELICHO
BEPHO, HO HMEIOTCS 3HAYUTEJbHbIE HEIOYETHl B €ro pelIeHUH,
CBSI3aHHBIE C HEMNOJIHOTOM OTBETa, C MPABUIBHBIM HCUUCIEHUEM
OJIHMX JAaHHBIX W HEBEpHbIM — Apyrux u np. Ha 3ammre otser
HernonHbI. OOyuaromuiicss crmocoOeH YEeTKO H3JI0XKHUTh pelleHue
3aJlaHusl, HO JIONYCKaeT HETOYHOCTU B (POPMYIMPOBKE COOCTBEHHBIX
BBIBOJIOB U aHAJIM3€ OCHOBHBIX IOKazaresed. B HemomHom oObeme
IpeJicTaBjIeH rpaduueckuii MaTepual.

«HEYAOBIETBOPUTENBHO» | TeopeTnyeckuili BONpPOC HE PACKPHIT UM PACKPBIT HE NOJHOCTHIO IIPU
HaJIMYUU Pa3HOTO pojAa HETOYHOCTEH M OMMOOK. 3aJJaHue PELIeHO CO
3HAYUTENIBHBIMM ~ HEJOYETaMM, C  HENOJHBIMH  OTBETa, C
HENpaBWJIbHBIM  HMCUMCIEHMEM JaHHBIX. Ha 3amure oTBer
oOyuaromierocsi HemoJHbId. OOy4aroIUiCs HE CIOCOOEH YeTKO
U3JIOKUTh  pELlIeHUe  3aJaHus, JOMyCKaeT HETOYHOCTH B
bopmyaHMpoBKe COOCTBEHHBIX BBIBOJIOB, HE crocooeH
IIpOaHaIM3UPOBaTh OCHOBHBIE Mokazarenu. ['paduueckuit marepuan
HE MPeJICTaBJICH WJIH MPEJICTaBJIEH HE B TIOJTHOM 00BbeMe.

B nmpomecc mnpenogaBaHus AMCIUIUIMHBI  TEAAarorudeckuM  pabOTHUKOM
dbopmupyeTCs OlleHKa, XapaKTEPU3YIOIasi TEKYIIYI0 yCIEeBaeMOCTh 00yUaroIIerocs.

12.3. llIkana oneHUBAHUS MPU MPOMEKYTOYHON ATTECTAIUM 00YUAIOIIUXCS

[Ipu npoBeneHnn MPOMEKYTOUHON aTTecTaluu oOyJaronmxcs B Gopme 3a4eTa
WCIIOJIB3YETCs IIKaIa OIEHUBAHMSI, PEJICTaBICHHAs B Tabymiie 15.
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Ta6nuna 15 — [lIkana orileHUBaHUS TIPU TPOMEKYTOUHOMN aTTECTAMK O0yJarOIIUXCs

YpoBeHb 0CBOCHHS
(ouenka)

l'[.nalmpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJINHBI

Bricokuit  (3auteHo /
«OTIIUIHOY)

OOygaromumiics TJIIyOOKO ¥ TMPOYHO YCBOWJI TEOPETUUYCCKUU W
MPAKTUYECKU MaTepuan, YBEPeHHO JTO JEMOHCTPUPYET B XOe
IIPOMEKYTOYHOU arTecTanuu. McuepnsiBaromie W JOTMYECKH CTPOMHO
u3naraetT y4eOHbIM MaTepuai, yMeeT YBSI3bIBaThb TEOPHUIO C MPAKTUKOMH,
CIPABIIIETCSl C PEUICHHEM 3a/1a4 MPpOo(peCcCHOHATFHONW HapaBICHHOCTH
BBICOKOTO YPOBHS CJOXKHOCTH, NMPABUIBHO OOOCHOBBIBAECT MPUHATHIC
penrenus. CBOOOTHO OPUEHTHPYETCS B yUeOHOU U mpodeccruoHAIBHON
JuTepaType.

[ToBbIITIEHHBIH
(3a4TEHO / «XOPOIIIOY)

OOyuaromuiicss 3HaeT TEOPETUYECKUH M NPAKTUYECKUHA Marepuad,
IPaMOTHO M IO CYINECTBY M3JIaracT €ro B XOA€ IPOMEXYTOUYHOU
aTTecTaluy, HE JOIyCKas CYIIECTBEHHBIX HETOYHOCTEH. [IpaBuiibHO
IIPUMEHSIET TEOPETUYECKUE IOJOXKEHHUS NPU PELIEHUU NPAKTHYECKUX

3aJad  NpO(PECCHOHANBbHON  HANpPaBICHHOCTH  Pa3HOTO  YPOBHS
CIIO)KHOCTH, BJIaJeeT HEOOXOAMMBIMH JUIsI 3TOrO HAaBBIKAMH U
npuéMamu. J[OCTaTOYHO XOpOIIO OpPUEHTHUPYETCS B y4eOHOH U

npodeccuoHabHOM TUTEpaType.

bazoBeiii  (3auTeHo /
«yIIOBJIETBOPUTEIILHO)

OOyyaromuiics 3HaeT Ha 0a30BOM YypOBHE TEOPETHUUECKUH MU
NPAaKTUYECKUH MaTepHaj, JOMyCKAaeT OTAEIbHbIE OIIMOKM IpH €ro
H3JI0KECHHUH B X0J1€ HpOMGX(YTOqHOﬁ aTTeCcTanuu.

OOyuaromuiics  UCHBITHIBAET  ONpENeNEHHBIE  3aTPyJAHEHUS B
IIPUMEHEHUH TEOPETUYECKUX IOJIOKEHUHN IIPU PELICHUH MPAKTUYECKUX
3a1a4 MpOo(ECCHOHANBHON HANpaBICHHOCTH CTaHIAPTHOTO YPOBHS
CJIOKHOCTH, BJIAJACECT HCO6XOIII/IMI)IMI/I JJIA 9TOT'O 0a30BBIMH HaBBIKAMH U
npuémamu. JIeMOHCTPUpYET JOCTaTOYHBIA YPOBEHb 3HAHMS y4eOHOUH
JIATEPATYPHI IO JUCLIUIIINHE.

Huszkuit (He 3autreHo /
«HECYOOBJICTBOPUTECIIBH
o»)

OOyuaromuiics He 3HaeT Ha IOPOTOBOM YpPOBHE TEOPETHUYECKHH H
MPaKTUYECKUM MaTepuan, JOmyckaeT TrpyOble OMmMOKM TpU €ro
U3JIOKEHUU Ha 3aHATUAX M B XOJ€ IPOMEXKYTOYHOW aTTECTALUH.
HcnbiTeiBaeT cepb€3HbIC 3aTPYIHEHHUS B NPUMEHEHUU TEOPETHYECKUX
MOJIOKEHUH TNPH PELICHUH MPaKTHYECKUX 3a4ad NpodecCuOoHaIbHON
HAIIPABJIIEHHOCTH CTAHJAPTHOTO YPOBHSA CIIO)KHOCTH, HE BIJIAJEET
HEOOXOAUMBIMU ISl 3TOrO HaBbIKaMU M Ipuémamu. JleMoHCTpupyer
(dparMeHTapHble 3HaHUs Y4eOHOM JIUTEpaTyphl 10 TUCLHUILIIMHE.

12.4. OueHuBaHNe OKOHYATEIBLHBIX PEe3yJbTATOB 00YUYEeHUsI 1O JUCIHUIIIHHE

WroroBas oneHka N0 AUCLUIUIMHE ONPEIEISETCS C YYETOM pe3yJbTaToOB
IPOMEKYTOUHOM aTTecTaluu oOyyaromerocs (3adeta) M OLICHOK, MOJYyYEHHBIX
00y4aroImMMCcs B X0/1€ TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH B CEMECTPE.

12.5. XapakTepucTHKA pe3yJbTATOB 00y4eHHS

XapaKkTEepUCTUKHU Pe3yJIbTaTOB OOy4YEHHUS IO JUCIUIUIMHE B 3aBUCUMOCTH OT
MOJTy4YE€HHOM 00y4YaroIIMMCcs OIIEHKH ITPUBEICHBI B Ta0auIe 18.

Ta6nuna 18 — XapakrepucTuka pe3yJbTaToB 00y4eHUs 110 AUCITUTIIINHE

Ounenka

| XapaKkTepucTHKA pe3yJbTATOB 00yUeHH s
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Onenka XapaKkTepucTHKA pe3yJbTATOB 00yUeHHs
3aureno / «OtnuuHo» (BeicOkHii | ComepkaHue AUCIUIUIMHBI OCBOCHO IIOJTHOCTBIO, BCE IICJIH
YPOBEHb OCBOCHUS BCEX | IOCTUTHYTBI, BC€ NPEIYCMOTPEHHbIE MpOrpamMMoil OoOydeHHs
WHIUKATOPOB JOCTHOKECHHMS | yaeOHBIE 3a]JaHUST BHITTOTHEHBI
KOMIETESHIINH B TUCIUIUINHE)
3a4TeHo / «Xopommoy» | ConepkaHue  JAUCHUIUIMHBI ~ OCBOGHO  IOJIHOCTBIO,  BCE
(TTOBBIIIICHHBIN YPOBEHB | IPEAYCMOTPEHHBIC MPOrPaMMOil O0y4YeHHsS Y4eOHbBIE 3aJaHUS
OCBOCHHMSI BCEX HHIUKATOPOB | BBIITOJIHEHBI C HE3HAYUTEILHBIMU 3aMEUaHUSIMHU
JOCTHKEHUSI KOMIIETEHIIMA B
JUCIIUATIIINHE)
3auTeHo /| ConepkaHre NUCHUIUITMHBI OCBOCHO YaCTUYHO, OOJBITMHCTBO
«Y TIOBJIETBOPUTEITHHOY MPEAYCMOTPEHHBIX MPOrpaMMON OOyYEeHHS YYCOHBIX 3aJaHHM
(6a30BBIl  YPOBEHb  OCBOCHWSI | BEITIOJHEHO, B HUX UMEIOTCS] OITHOKHU

BCEX HWHIAMKATOPOB IOCTHUKEHHUS
KOMITETCHIIMI B AUCIUILUINHE)

He 3a4TEHO /
«HeynoBneTBopUTEIBHO»
(HU3KHMH ypOBEHb OCBOEHUS BCEX
MHIUKAaTOPOB JOCTUKEHUSI
KOMIIETEHIIMH B JUCLUILINHE)

CoxepxaHve  JUCIHMIUIMHBI ~HE  OCBOCHO,  OOJIBIIMHCTBO
MPEIYCMOTPCHHBIX TPOTpaMMOii O0ydYeHUs] y4eOHBIX 3aJlaHui
nub0 He BBINOJHEHbI, IMOO coaepkar TrpyOble OIIUOKH;
JIOTIOJTHATEIIBHASI CAMOCTOSITeTIbHAST PaboTa HaJl MaTepuaioM He
MpHBeEJa K KAKOMY-JTHOO 3HAYMTEIIPHOMY IOBBIIICHUIO KaueCTBa

BBITIOJIHECHUS YUE€OHBIX 3a/IaHUM

12.6. KoHTpo/IbHO-U3MepUTEJIbHbIe MaTepHadbl s TeKYylero KOHTPOJs
yCIIeBAeMOCTH M IIPOMEKYTOUHOM aTTecTAlUN 00y4aloIIUXCs

KoHTponbHO-M3MEpHUTENbHBIE ~ MaTepUaNbl  JUIsl  TEKYIIEro  KOHTPOJIA
yCTIEBAaEMOCTH M TPOMEXKYTOYHOW aTTECTallMd OOYYarolIMXCsl MPEACTABICHHI B
AIIEKTPOHHOM Kypce «MeTauryprisi YepHbIX U [IBETHBIX CIUIABOBY», Pa3MEIIEHHOM B
CHUCTEME OJJICKTPOHHOW TOJACPKKMA Y4YeOHBIX KypcOoB Ha 0a3e MporpamMMHOTO
obOecrieuenuss Moodle co BcrpoeHHOU moacucTeMoil TectupoBaHus (edu.tu-
bryansk.ru), Bxozsiield B cocTaB 3JEKTPOHHONW HH(POPMALMOHHO-00pPa30BaTEIbHOM
cpensl BI'TY  (http://edu.tu-bryansk.ru) u «®oHI OIEHOYHBIX CPEACTB IO
JTUCHUIUTMHE « MeTalTyprusi YepHbIX U IIBETHBIX CILIABOBY.

13. BOCIIUTATEJIbHASA PABOTA

B cootBerctBuu ¢ ®enepanbubiM 3akoHOM «O0 oOpaszoBanuu B Poccuiickoit
denepaun» BOCIIUTAHUE - «JIESITEIBHOCTh, HAIIPABJICHHAsI HA PAa3BUTHE JIMYHOCTH,
CO37aHME YCIOBUU I CaMOOTPEIEICHUS W COLMAIU3AINK OO0ydYaloIuXcs Ha
OCHOBE COLMOKYJIbTYPHBIX, JTYXOBHO-HPaBCTBCHHBIX LEHHOCTEM W IIPUHSATBHIX B
pOCCUICKOM OOIIeCTBE MPABUJI U HOPM TOBEJEHUS B MHTEpecax 4ejIoBeKa, CEMbH,
oO1iecTBa ¥ rocyaapcTBa, (OpMUpPOBAHHE Y OOYYaAIOMIMXCS YyBCTBA MAaTPUOTU3MA,
IPaXJaHCTBEHHOCTH, YBAXKEHUA K MaMATH 3alUTHUKOB OTedyecTBa W IMOJBUTaM
I'epoeB OteuecTBa, 3aKOHY W MPABONOPANKY, YEIOBEKY TpyJda M CTapuieMy
MOKOJICHHWIO, B3aUMHOIO YBaXXE€HUS, OEPEKHOr0 OTHOIICHHUS K KYJbTYPHOMY
HACJIEIUI0 W TPAOULMSAM MHOTOHAILMOHAIBHOrO Hapoxa Poccuiickor Penepauum,
MIPUPOJE U OKPYIKAIOLIEU CpEAE.

B ydeOHOM mporiecce BocnuTareabHas padoTa ¢ 00y4JaroIMMUCS peaTn3yeTcs
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CpelICTBAMH YUEOHBIX TUCIUILIUH.

BocriurarenpHass aesATEIRHOCTh B XOJE€ TPETOJABaHUS  TUCIMIUIAHBI
HampaBieHHa Ha (QopmupoBaHue y OOydYaromerocs CHCTEMBI YOCKICHUMH,
HPABCTBEHHBIX HOPM M OOIIEKYJIbTYPHBIX KaueCTB, Ha OKa3aHWE WM IOMOIIHA B
KU3HEHHOM CaMOOTIPEICICHNH, HPAaBCTBEHHOM, TPaXJaHCKOM U Mpo¢deCCHOHATHLHOM
CTAaHOBJICHHM, Ha CO3JaHUE YCIOBUH M  caMopealu3alud  JIMYHOCTH.
BocriurarenpHas paboTra TakKe OpPHUEHTHPYET OOydYalIuMXxcs Ha OyaymIyio
Npo(EeCCHOHANIBHYIO JIESITEIbHOCTh, (QOPMUPYSI HE TOJBKO JUYHOCTHBIE, HO U
podecCUOHaNIbHO 3HAYUMbIE Ka4eCTBa.

BocnurarensHbie 3aauyd BO BpeMs YUEOHBIX 3aHATUNA BBITOJHSIOTCS B
CKPBITON (KOHTEKCTHOM) M OTKpBITOM (1ieneHanpasieHHon) popmax. Ckpbitas Gpopma
BOCIIUTATEIbHOM  palOThl  MPEJACTABIsIET COOOW  BO3JCHCTBHE BCEro  Xoja
MEeJJarOrM4ecKoro mpolecca Ha CTAHOBJIGHHWE JIMYHOCTHBIX KAa4eCTB OOyYaroluXcsl.
Hanpumep, coOnrofeHne MeaarornyeckuM paOOTHUKOM TPYZAOBOM JTUCIUILTHHBL,
JEMOHCTpalus MPEeJaHHOCTH HayKe, 3aMHTEPECOBAHHOCTH B YyCIleXe 00ydJaromuXxcs,
IpaBWIbHAS PEYb, XOPOIINE MAHEPHI U T.II. UMEIOT MOJOXKHUTEIFHOE BOCIUTATEIHHOE
3Ha4YeHUE U (POPMUPYIOT y 00yUarommxcss J0OPOCOBECTHOCTb, UCIOJHUTEIBHOCTD,
TPYZO0II00Me, OTBETCTBEHHOCTh U JAPYTHE MOJIOKHUTENbHbIE KadecTBa. OOydarommecs
HEOCO3HAHHO MEPEHUMAIOT JAHHBIC YEPTHI Y MEIarOrH4ecKOro pabOTHHKA.

Bocriuranue B OTKpbITOM (popmMe — 3TO ILeNeHANpaBI€HHOE BO3ACHCTBUE
coJiepKaHUEeM Y4eOHOM NUCUMIUIMHBI Ha CTAHOBJIEHHWE JMYHOCTU OO0yYaromierocs.
Hampumep, peimenue mnpobiieM u HcclenoBaTelbckas padoTa GOpMHUPYIOT Y
oOy4Jaronuxcss yMEHUE apryMEeHTUPOBATh, CAMOCTOSITEILHO MBICIIUTh, CTPEMJICHUE K
HAy4YHOMY TIOUCKY, Pa3BUBAIOT TBOPUECTBO, MPO(PECCHOHATILHBIE YMEHHSI.
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