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1. Ilesaun ocBOeHHS TUCHMILJIMHBI.

K oCHOBHBIM 1IeJSIM OCBOCHHUS HUCHUIIMHBI «TEeXHOJIOTHS IJIaBKU JUTEHHBIX
CIUIaBOB U ME€YH LEXOB XYA0KECTBEHHOIO JINThSD» OTHOCSTCS:

- U3YYEHUE 3aKOHOMEPHOCTEH METAILTYpTrUYECKUX MPOIIECCOB IJIABKU U CIIOCOOOB
YIIPaBJICHUS TJIABKU JINTEUHBIX CILIABOB,;

- MpUOOpETEeHNEe HaBBIKOB BHIOOpA TEXHOJOTHHU IUIABKA W TIeUeH, HEOOXOAMMBIX
JUI. TIPOU3BOJCTBA OTJIMBOK XY/I0KECTBEHHOTO JIUThS;

-U3y4YCHHE  KOHCTPYKLMIO  T€4Y€H, HCHOJb3YyEMbIX TPHU  M3TOTOBICHUHU
Xy/10KECTBEHHBIX OTJIMBOK;

- OCBOCHHME METOJIOB YIIPABIICHUS PSKUMaMU X PaOOTHI.

K ocHOBHBIM 3aga4yaM OCBOCHMS ITUCHUIUIMHBI « TE€XHOJIOTHUS IUIABKH JIMTEHHBIX
CILJIABOB U II€YH LIEXOB XYJ0KECTBEHHOI'O JIUThs» CIEYET OTHECTH:

- YCBOCHHME (DU3UMKO-XMMHYECKOW CYIIHOCTH OCHOBHBIX TEXHOJOTMYECKUX
IIEPUOA0B TUIABKH JINTEUHBIX CILIABOB;

- U3YYEHHE TEXHOJIOTMYECKMX OCOOEHHOCTEW pAa3NMYHBIX CHOCOOOB  IUIaBKH
CIUIaBOB,  HCNOJB3YyEMBIX  JUIi  TOJYYEHHS  OTIMBOK  XYJOKECTBEHHO
ITPOMBIIICHHOTO HA3HAYCHHS;

- U3y4YE€HHE OCOOEHHOCTEW TEXHOJIOTMH IUIABKH CIUIaBa MPH Pa3IMYHBIX 00BbEMAaX
ITPOU3BOJICTBA,

- U3y4YE€HHE OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYUHBIX JUCLMIUIUH, OOBICHSIIOMUX
pabouuii mpolecc neyeit JIUTEHHOTo MPOU3BOICTBA,;

- U3y4YEHHE KOHCTPYKLIHU NI€YEH JINTEMHOTO POU3BOJICTBA.

2. Mecto aucuumiudbl B cTpykrype OOII 6akanaBpuara.
JucnunnuHa «TexHOJorusl IUIaBKM JWTEHHBIX CIUIABOB M II€YM IIEXOB
XYJI0’)KECTBEHHOTO JIUThS1» OTHOCUTCS K YMCIIY AUCIUILIUH MO BBIOOPY CTyJIEHTa
OCHOBHOU 00pa3oBaTeIbLHOM MTpOorpaMMbl OakanaBpuara.

«TexHonorHs TUIABKKU JIMTEHHBIX CIJIABOB M MEYM IIEXOB XYI0KECTBEHHOTO
JUTHS»  B3aUMOCBSI3aHa JIOTMUECKW M COAEPKATEIbHO-METOAMYECKU  CO
CIEAYIOMNMU TuciuIiminHaMu 1 npaktukamu OOIT:

- matepuaniopegenue u TO;
- INTEUHBIC CIUIABBI JIJIS1 XY10’KECTBEHHBIX U3JICIUMH;
-o0opynoBanue s peanuzanun TXOM.
YcBoeHre TUCITUTUTHHBI HEOOXOAMMO JIJIsI BBITIOJTHEHUS BBITYCKHOM
KBTI (UKAIIMOHHON paOOTHI.

3. IlepedyeHb MUIAHUPYEMBIX Pe3YJbTATOB 00y4eHHUS MO TUCIUILINHE,
COOTHECEHHbIE ¢ IVIAHMPYEMbIMHU Pe3yJIbTATAMH 0CBOEHHS 00Pa30BaTeIbHOI
NMPOrpaMmabl.

B pesynbrare oOCBOEHUS IUCHUIUIMHBI y OOydaromuxcsi (OpMHPYIOTCS
CJIeIYIOLME KOMIETEHIIMU U JOJKHBI ObITh JOCTUTHYTHI CIEAYIOLIUE PE3yIbTaThl
oOy4eHHs Kak 3Tarn (popMUPOBaHUS COOTBETCTBYIOIIMX KOMIETEHIMNA:



B pe3yabTare ocBOeHUs

Kon o0pa3oBaTebHOM
Ilepevyenb niIaHMpyemMbIX pe3yJibTAaTOB
KOMIIeT- NPOrpaMMmblI
. 00y4eHHs 110 JMCHHUIIIMHE
eHLNHU o0y4aromuiics 10J1KeH
00J121aThH
[1K-3 Crioco0eH K COCTaBJIEHMIO | 3HATh:  METOJbl IOJATOTOBKM M  BBOJA
U BHECEHUIO M3MEHEHHH B | HCXOJHBIX JJaHHbIX,
TEXHUYECKYIO nporpamm  «llluxta aBTOMAaTU3MPOBAHHAD,
JOKyMeHTanuio B cBs3u | «['openue TomuBay, «KIIJ| unaykrop — caaka»
KOPPEKTUPOBKOM JUIE  HEOOXOOUMBIX ISl  KOMIIBIOTEPHOTO
TEXHOJIOTUYECKUX MOJICJIMPOBAHMs IPOLIECCOB T'€HEpaluy Teria
IIPOLIECCOB M PEXHUMOB | U TEIUIONEpeJaud B Iedax  JIUTEHHOro
IIPOU3BOJICTBA IPOU3BOJICTBA
XYJ0KECTBEHHO- yMeTh: YCTaHaBJIMBATh C IOMOILBIO

IIPOMBIIIJIICHHBIX 00BEKTOB

KOMITBIOTEPHBIX MTPOTPaMM 3aBUCUMOCTh
CTOMMOCTH LIMXThI OT €€ COCTaBa, a TAKXKE
B3aMMOCBS3b IIAPaMETPOB ITPOLIECCOB
FEeHepaliy TEIIa U TEIIONEepeIadu B eyax
JIUTEHHOT O IPOU3BOJCTBA.

BJIAJIETh: METO/IAMU OTPEICICHUS
ONTUMAJIBHBIX PEKUMOB pabOTHI IeYei ¢
HCTIOJIb30BAHMEM KOMIIBIOTEPHBIX IMPOTPaMM

3HAaTh: HA3HAYCHHE PA3JIUYHBIX OIEpaLUi U
[IEPEX00B TEXHOJIOTUYECKUX IIPOLIECCOB
IIJIaBKU JINTEWHBIX CILIABOB.

YMeTb: YIPaBJIATh TEXHOJIOTUYECKUMHU
IIPOLIECCAMM IIABKHU JIMTEMHBIX CIUIABOB.
BJIa/IeTh: BBIOOPOM TEXHOJIOTUYECKOTO
Ipolnecca INIaBKK 3alaHHOTO JIMTEHHOTO CIUIaBa
B 3a/IaHHBIX YCIOBUAX IIPOU3BOJACTBA.

3HaTh: BuIbI HarpeBaTenpHOTO U
IUTaBUJIBHOTO 000PY/I0BaHMSI, UCIIOIb3YEMOTO
JUISL TIOJTYYEHHUSI XYA0KECTBEHHO
IIPOMBIIIIEHHBIX U3/IETHI.

yMeTh: lcnonb30BaTh HarpeBaTeIbHOE U
IUTaBUIBHOE 000pYI0BaHUE HA ONMTUMAJIbHBIX
pexuMax.

BJaajeTb: HaBbikamu mosoopa KoMILIeKca
HarpeBaTesIbHOTO U IUIABUIIBHOTO
000pyIOBaHUS ISl peau3aliy 3aJaHHOH
JUTEHHON TEXHOJIOTUH XYA0KECTBEHHOU
00paboTKK MaTepHaa.

4. CTpyKTYypa M coiepKaHue TUCUUIIIHHBI.




OO6m1ast TPyJI0OEMKOCTh TUCIUTIINHBI COCTABIISIET 7 3a4ETHBIX €IUHUIIBI, T.C.
252 akaJmeMHuYecKuX dYacoB (M3 HHX 72 YacoB — CaMOCTOsTeIbHAas paboTa
CTYJCHTOB).

Ha TtpeThem kypce B ISAITOM ceMecTpe BBIACISICTCS 3 3aUETHBIE €MHUITBI,
T.e. 108 akagemuueckux daca (u3 Hux 72 yaca — CPC).

Ha Tpetbem Kypce B mIeCTOM ceMecTpe BhIIAEIsIeTCs 4 3aueTHbIC €IUHUIIBI,
T.c. 144 akamemudeckux daca (W3 HHUX 72 dYaca— caMoOCTOsITelIbHAs pabora
CTYJICHTOB).

IIsaTelii cemecTp: nekuuu — 1 yaca B Hegento (18 yacos), mabopaTopHbie
pabotel — 1 yac B Hepento (18 yacoB), hopmMa KOHTPOJIS — IK3aMEH.

IlecToii cemecTp: Jekiun — 4 yaca B Henemo (36 yacoB), 1abopaTopHbIe
paboTel — 2 yac B Henento (36 gacoB), (hopma KOHTPOJIS — SK3aMEH.

Copaepxanue pa3aesioB IMCHUIIAHBI.

IIsThIil cemecTp
TexH0JI0TUA IIABKH JIUTEHHBIX CIJIABOB
TeMbl JIEKIIUOHHBIX 3aHATHI
Beenenmue. [ e v 3a1aun AUCHMITTMHBL. MecTo 1 posTh TUCHMIUIAHBI B OOLLEH CTPYKTYpe
TIOJITOTOBKH CTIELUATIMCTOB, CBSI3b C IPYTVIMA JUCLIMIUTUHAMHL.
1.AcxoaHble MaTepuaJibl AJ151 IPUTOTOBJIEHUS JJUTEHHBIX CILIABOB.

Knaccuduxkanys oraHeymnopoB Mo XUMHUYECKHUM M TEXHOJIOTHUYECKUM

cBoMcTBaM. Bupl 1 XapakTepuCcTHKa TOIUIMBA, IPUMEHSIEMOTO IIPU IUIABKE
JUTEHHBIX CIUIaBOB. VICTOYHWKHM MIITaKOOOpa30BaHUS

2. XuMHYeCKasd TEPMOJUHAMMKA O HANPAaBJEHUHM MU TOJHOTE NMPOTEeKAHUSA
peaxkumuii.

N3o06apHo-u3oTepMuyeckuii moteHman. Y pasuenue ['u6oca.
DK30TEpPMHUUECKHE W DSHJIOTEPMUYECKUE PEAKIHUHU. Y CIOBUS MPOTEKAHUS U
JOBWKYILIME CUJIBI 3THX peakuuil. TepMoIMHAMUYECKUN aHAIN3 DK30TEPMUYECKUX
Y SHJIOTEPMHUYECKUX PEAKIIUNA OKUCIUTEIIBHOTO MEPUOIA TIaBKU
3.Mexanu3M B3auMojieiicTBuA a3 npu NJIaBKe JUTEHHBIX CIJIABOB

Craguu reteporeHHoro B3anmoAeucTBua. CKOPOCTH OTACIBHBIX CTAINN
npoueccoB. Kunernka pacTBOpeHHUs yriiepojia B UyryHe U cTaiau. Packucienue

pacmaBoB. Jlecynbdypanus u nedocdopaiiusi YyryHOB U CTaJeH.
B3aumogeiicTBue Metamia ¢ razoBoi (hazoit OU3NKO-XUMHYECKasi CYyITHOCTh
METOJIOB J€ra3aliy paciuiaBoB. TepMOAMHAMUYECKUN aHATU3 PEAKIIUI
necynbdyparuu u nedocdopariu CriaBoB Ha OCHOBE JKele3a.

4 MeTta/uryprudecKue OCHOBBI INIABKHM YYT'yHA.
[InaBka uyryHa B Barpanke. CxeMbl W NPUHIMUN JEHCTBUSL OCHOBHBIX THUIIOB
BarpaHku. BeIOOp BBICOTHI XOJOCTOM KOJIOMHU. Pacduér mMacchl METanInyecKon u
KOKCOBOM KoJionl. M3MEHEHHsI XMMHUYECKOr0 COCTaBa MeTajlla MPHU IUIaBKE B
Barpanke. TexHOJIOrMs TIUIAaBKM CHHTETHYECKOTo ceporo uyryHa IlmaBka
MOJU(DUITUPOBAHHOTO CEPOT0, BHICOKOIPOYHOTO U JISTUPOBAHHBIX YyTYHOB.
5. TexHosioru4yeckne 0COOEHHOCTH MJIABKH CTAJIN.



IIpocTou neperuias. [lmaBka ¢ 4aCTUYHBIM OKHUCJIIEHUEM MIPUMECEN Ha
HU3KOCOPTHOW LINXTE.
TexXHOIOTHS TIaBKU CTaIM B MHAYKIIMOHHO-TUTEIIBHOU NIEYH.

6. TexHoJsioruyeckue 0COOEHHOCTH MJIABKH MeHBIX CILIABOB.

Pa3zHOBUIHOCTH JINTENHBIX CIUIABOB MeAU. leun nis miraBku Menn B nexax
XyI0KeCTBEHHOTO JINThA. [1InxTOBBIE MaTepHaibl, (PIFOCHI, PACKUCTUTENH IS
TJIABKU CILJIABOB MEJIH.

7. TexHosiorn4ueckne 0COOEHHOCTH ILUIABKH CILUIABOB aJIIOMUHMUSL.

Pa3HoBUAHOCTH TUTEHHBIX CIIaBOB amtoMUHUA. CIOCOOBI Jera3anuu u

MOAU(PUITUPOBAHNS ATTFOMUHUEBBIX CILIABOB.

8.MeTa/uryprudeckue nNpouecchl NJIaBKM MUHKOBBIX CILUIABOB
9.TexHos0oru4eckue 0COOEHHOCTH IUVIABKHU CIJIABOB JIPArOLIEHHBIX METAJJIOB.
TexHonorMs MjIaBKM CIIaBOB cepedpa, 30J0Ta U IIIATUHBI
10.Pac4éT onTHMAJIBLHOI0 COCTABA IINXTHI JJIA IVIABKH JJUTEHHBIX CIIJIABOB.

Ilepedyennb 1a00paTOPHBIX M PacYéTHO-TPpaduyecKkux pador.

JlaGopaTopnasi padora Nel. Pacuét HeoOX0oauMOTo KoJaudyecTBa Quiroca rno
quarpaMMaM COCTOSIHMS IJIaKOB. (4 yaca).
JlaGopaTopHasi padora Ne2. M3yuenue ycrpoiictea neun UCT 006
JlabopaTopHasi padora Ne3.
N3ydenne MeTo0B peryIrupoOBaHus SJIEKTPUUECKUX PEKUMOB IUIaBKH.
JlabGopaTopnas pabdora Ne4. I3yueHune TEXHOJIOTUM IIJIABKU CTaJIU B
WHAYKIIMOHHON TUTEJIbHOW MEYH.

JlabopaTopHas padora NeS. 3yueHre TEXHOJIOTUH TIJIABKU
MOAUDUITTPOBAHHOTO

JlaGopaTopHasi padora Ne6. Pacuér konndecTBa KOPPEKTUPYIOIMIKNX T00ABOK
MIpH TIJIaBKE CIIJIABOB HA OCHOBE JKeJie3a.
PacuérHo-rpaguueckas padora Pacuér na [IDBM ontumansHOro cocrasa
IIUXTHI JIJIS TIJTABKU JTUTEHHBIX CIUIaBOB (4 yaca)

Ilecroii cemecTp
Ileuyn HexoB XyA0KeCTBEHHOI'0 JIUThS
TeMbl JJeKIIMOHHBIX 3aHATHH

Beenenue. e v 3amaum quctivromHbL. MecTo U posth JUCIATUIMHBI B OOIIIEH CTPYKTYpe
TIOZITOTOBKH CTIELMATACTOB, CBSI3b C IPYTUMU AUCLITITMHAMH.
1. T'eHepanus TeMJI0THI B MeYaxX MyTEéM CXKUTAHHUS TOIIHUBA.
1.1 OOmas xapakTepucTUKa 1 KjiacCuUKaIius TOIIUBA.
1.2Perenepanus U peKyneparus TemioThl.
2. I'eHepauus TeNJIOTHI IJIEKTPHYECKUMHU HArpPeBaTeJIbHbIMHA
YCTPOICTBAMHU.



Knaccuduxkanus crnoco0oB rnmpeoOpazoBaHus dJIEKTPUUECKON SHEPTUU B

TEIJIOBYIO.

3. OcHOBBI TenJionepeaayn B nevax.

3.1 Ilepenaua TEMIOTHI TETLIOMPOBOTHOCTHIO.

3.2 KonBekTUBHBII TemiooOMeH. [lepeaada TEmaoThl U3TyYEHHUEM.
4. ]IBu:KeHHe Ta30B B Mevax.

3.1 OcHOBHBIC OHATHS CTATUKHU ¥ TUHAMHUKH Ta30B B MeYaXx.

3.2 JIBWXKyIIHE CHUJIbI MEYHOM MEXaHUKH ra3oB. KoHcTpyupoBanue mneden ¢

y4ETOM MEXAHUKH T'a30B..

5. HarpeBare/ibHbIE NEYH.

5.1 Ileun nyist pacuiaBi€HUss Y BBITOIIKH MOJIEJIBHOTO COCTaBa.

5.2 IIpokano4Hbie TIEYH.

6. Il1aBWJIbHBIE MIEYH.

6.1 Barpanku

6.3 DIEKTPOAYTOBBIE IEYN

6.4 I qyKIIMOHHBIC TUTEIIbHBIE TICYH.

6.5 UTII co ctatnueckuMu mpeoOpa3zoBaTeIsiMU YacTOTHI.

6.6 BakyyMmHbI€ TIJTaBUJIbHBIC TIEYU

6.7 UHAyKIIMOHHBIE KaHAJIBHBIE TIEYU

7. IIpuHUMIIBI PACY€TA MATEPHAIBHOI0 U TEIJIOBOI0 0AJIAHCOB IeYeil.

8. MeToabl 0YMCTKH OTXOASAIIMX ra30B. XapaKTEPUCTUKA BPEAHBIX BHIOPOCOB
neyeit TuTedHbIX 11exoB. CrocoObl U yCTpoiicTBa 0TOOpa M OYUCTKH BHIOPOCOB.

9. Pa3HOBHJAHOCTH JIMTEHHBIX KOBIIeH. TpaHCIOPTHBIE, 3aJIMBOYHBIE,
OapabaHHble, KOHUYECKHE YaWHUKOBBIC KOBIIU. YCTAaHOBKHM TIIOJOTpEBa H
MIPOKAJIKHA KOBIIEH.
10.3a1uBoYHO—103MpYIOIINE YCTAHOBKH AJ1s1 ADJI
O030pHasn Jexkuus.

Ilepeuensn 1abopaTOpHBIX padoT
Jla6opaTopnasi padora Nel PI'P «Pacuér mporieccoB ropeHus TormBay (4 yaca)
JlaGoparTopHasi padora Ne2 PI'P «Pacuér anexrpuueckoro KII] cucremsl
WHAYKTOpP-caaKay (4 Jaca).
JlaGopaTopHas padora Ne3 «DneKTpUUECKHN pacyET MHIYKIIMOHHBIX
TUTEJIbHBIX TIEYEH.
JlabopaTopHas padora Ned «Pacuér snmeKTpuyecKux HarpeBaTeen
CONPOTUBJICHUS».
JlabopaTropHnasi pa6ora NeS. «3ydenne sHepreTrnueckoro OagaHca TUIAaBKU B
neuax cepuu UCT»
JlaGopaTopHas padora Ne6 «KoMmnbploTepHOE MOJEIUPOBAHUE MTPOLIECCOB
TEIUTONEepeIaur B MHAYKIIMOHHBIX TUTEILHBIX Meuyax» (4 yaca).



5. O6pa3oBaresibHbIE TEXHOJIOTHH.

Meroauka mnpenogaBaHusl AUCUUIUIMHBI «TE€XHONOrHs IJIaBKU JIMTEMHBIX
CIUIABOB W [€YM LEXOB XYJOKECTBEHHOIO JHThS» W  peanu3auus
KOMIIETEHTHOCTHOTO TMOAXOAa B M3JIO)KEHHWM W BOCIPUATHM MaTepHalia
MPEAyCMaTpUBAET MCIOJb30BAHUE CIEAYIOIIUX AKTUBHBIX W HMHTEPAKTHBHBIX
dbopM TpoOBeNEHUS TPYIIOBBIX, HHAWBHUIYAIbHBIX, AyJUTOPHBIX 3aHATHH B
COYETaHUU C BHEAYJIUTOpPHOU paboroil. CamocTosTenbHas BHEAYAUTOPHAA
paboTa 3aKIr09YaeTCs B:

- pa3MEUIEHUHN Pa3JaTOYHOr0 MaTepuaia B KOHCIIEKTaX JIEKIUK MO pa3esiam
TVCUUIUIAHBL;

— TOJATOTOBKE K BBIMOJHEHUIO JIA0OPATOpPHBIX padOT B J1abOpaTOPHSIX
Kadenapsl;

- TMOJrOTOBKE K BBINOJHEHUIO WHIWBUAYAJIBHBIX 3a[aHUN MJI1 PacyETHO-
rpaduueckux pador;

— MOJATOTOBKE K MMCbMEHHBIM KOHTPOJIbHBIM PabOTaM.

VYienbHbIA BEC 3aHATUH, MPOBOJMMBIX B HHTEPAKTUBHBIX (OpMax,
omnpejereH TJIaBHOW 1eJbl0  00pa3oBaTENbHOM MPOrpaMMbl, OCOOEHHOCTHIO
KOHTHUHI€HTa OOYYaIOIINXCS U COAEPKAaHUEM IUCHUILIMHBI « TeXHOJIOTHS MJIaBKU
JUTEHHBIX CIUIABOB M TEYM LEXOB XYJOXKECTBEHHOI'O JIUThSI» U B LEJIOM IO
aucturuinHe coctaBisieT 50% ayAUTOPHBIX 3aHITHIA

6. OnleHO4YHBIE CpPeACTBA JAJIA TEKYIIEero KOHTPOJIS YCIIeBAeMOCTH,
NMPOMEKYTOYHOM ATTECTANMH M0 UTOraM OCBOCHUS TMCUHUILIMHBI U y4e0HO-
MeTOAHYeCKOoe o0ecrneyeHue CaMOCTOATEIbHOM PadoThl CTYAE€HTOB.

B mpormecce oOydeHHsi MCHOJIB3YIOTCS CIEAYIONIME OIICHOYHBIE CPECTBA
TEKYILIEro KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHBIX aTTECTALUN:

B nsitoM cemecTpe

B mponecce nzyuenus pasnena « Te€XHONIOTHs IJIABKU JIMTEMHBIX CIIJIABOB)
WCIIONB3YIOTCS  CIEAYIOIIME  OLEHOYHBIE CPEACTBA  TEKYIIEro  KOHTPOJSA
YCIIEBAEMOCTH:
1. ITuceMeHHbIE KOHTPOJIbHBIE pa0OTHI MO MOAPA3IAEITAM:
-KP Nel «Meranmnypruyeckre OCHOBBI IUIABKU JIMTEWHBIX CILIIABOBY;
-KP No2 «TexHonorus niaBKy JIATEHHBIX CIIJIABOBY.
2. Pacuétnas paborta «Pacuér mmxTtel Ha DBMy;

[IpomexxyTounas aTTectamnus — dk3aMeH B (hopmaTe Kec-3a1aqn.

B miecroM cemecTpe

B npouecce wusyuenusa pasgena «lleun 1nexoB XymOKECTBEHHOTO JIUTHSI»
WCHOJIB3YIOTCA  CIECIYIOIIME  OLEHOYHBIE CPEACTBA  TEKYLIETO  KOHTPOJIS
YCIIEBAEMOCTH U MPOMEKYTOUHBIX ATTECTALNM:
1. TlucbMeHHBIE KOHTPOJIBbHBIE pa0OTHI IO TEMAM:

Nel «IInaBuibHBIE TIEUNY,

No2 «HarpeBaTenbHbIe ¥ 3AIMBOYHO - JO3UPYIOIIUE YCTPOMUCTBAY.




2. PacuérHo-rpaduueckue pabOTHI:
- «Pacuér npoueccoB ropeHust TOIINBAY;
- «Pacuér anektpuueckoro KIIJI cuctembl HHIYKTOp-CaaKay.
[TpomexyTounas arTectanus — 3k3aMeH B popmate Keiic-3agaun.

6.1. (DOHI[ OLCHOYHBLIX CPEACTB 1JIA NMPOBCACHUA l'lpOMe)KyTO‘IHOﬁ arTrecranmmn
oﬁyqamumxc;l Io JTMCIOMIIJIMHE.

6.1.1. IlepedyeHp KOMMETEHIMH C YyKa3aHWEM »JTanoB uX (OPMUPOBAHUA B
Ipoliecce OCBOCHUSI 00pa30BaTEIbHON POTrPaMMBI.
B pesynbrare 0OCBOCHUS AUCHUIUINHBI (POPMUPYIOTCS CIETYIONINE KOMIIETSHIINN:

Kon B pe3yabTare ocBoeHus1 00pa3oBaTeIbHON MPOrpaMMbl 00yUaloUIUiiCs
KOMIIeTEeHI[UH JA0JI2KeH 00,1a1aTh
I1K-3 Crnoco0eH K COCTaBIEHHI0O U BHECEHUIO H3MEHEHUH B TEXHHUYECKYIO

JOKYMCHTAIIMIO B CBsA3U KOppeKTHpOBKOﬁ TCXHOJIOTMYCCKHUX MNPOUECCCOB U
PEKUMOB ITPOU3BOACTBA XYAOKCCTBCHHO-IIPOMBIIIJIICHHBIX 00BEKTOB

B  mpomecce  ocBoeHuss ~ 00pa3oBaTENbHOW — MpOrpaMMbl  JaHHBIE
KOMIIETEHIINH, B TOM YHCIIE UX OT/ACIIbHbIE KOMIIOHEHTHI, ((OPMUPYIOTCS TIOITAITHO
B XOJ€ OCBOCHHS OOYYAIOMIMMHCS TUCIUIUIMH, MPAKTUK B COOTBETCTBUU C
y4eOHBIM IUTAHOM U KaJICHIAPHBIM rpa)uKOM y4eOHOTO IMpoliecca.

6.1.2. Onucanue nmoka3arejieid ¥ KpUTEpHeB OLICHMBAHUS KOMIICTEHIIU,
(popMupyeMBIX 110 UTOraM OCBOCHHS AUCHUIIIMHBI, ONIUCAHME IIKAJI
OLICHUBAHMSI.

OneHkn pe3yapTaTOB TEKYLIErO0 KOHTPOJIA 3HAHUM W IMPOMEXKYTOYHOMH
aTTECTallMy BBICTABIIAIOTCS B 3aBUCHMOCTU OT JIOCTUTHYTOI'O CTYIEHTOM YpPOBHS
KOMIIETEHTHOCTH

Pa3nen «TexHo10Tusl IVIABKH JIUTEHHBIX CIJIABOB» (NATHIN ceMecTp)
@®opMbI TEKYIIEr0 KOHTPOJIA yCIIEBAEMOCTH

IIucbMeHHbIe KOHTPOJIbHBIE pa0d0Thl Nel «MeTamtypruueckne OCHOBBI TIJIABKU
JUTEUHBIX crIaBOB» U Ne2 « TexHOn0rus IIaBKy JINTEUHBIX CILJIABOB.

IIK-3 Cnoco0eH K COCTABJIEHUIO U BHECEHUI0 H3MEHEeHUH B TEXHUYECKYI0 JOKYMEHTALMIO B CBSI3U
KOPPEKTHPOBKOI TeXHOJOTNYECKUX NMPOLECCOB U PEKUMOB NMPOU3BOACTBA Xy/A0KeCTBEHHO-TIPOMbIIITEHHBIX
00bEKTOB




Iloxa3aTesn ypoBHS
U KPUTEPHUH OLlEHKH KOMIIETEHTHOCTH

Ounenka TEKylIero KOHTPOJId

HE 3a9YTCHO

3a4YTEHO

3HaHHe:
Ha3HA4YCHUS PaA3JIUYHBIX onepaunﬁ n 1IepeEXoaoB
TCXHOJIOTHUYCCKUX IIPOLCCCOB IIJIAaBKH JIMTEMHBIX
CIIJIaBOB.

He BemmosiHeHa x0T Ob11-5
MUCbMEHHAs! KOHTPOJIbHAS
pabora

BrimmosigeHs! 2-
[MUCHbMEHHBIE
KOHTpOJIbHAs padoTa

YMeHue:
YIIPABJIATH TEXHOJOTMYECKUMU IIPOLIeCCaMU IIaBKU
JINTEUHBIX CILIABOB.

He BrinmosHeHa 2-s1 mucbMeHHAas
KOHTpOJIbHAast paboTa

Boinonnens 1-51 u 2-
asi MICbMEHHBIE
KOHTPOJIbHBIE pabOTHI

BJajIeHHe:

CIIOCOOHOCTBIO ONPEACITUTh U HA3HAYUTh
TEXHOJIOTHYECKHI Ipoliecc 00paboTKu ¢
YKa3aHUEM TEXHOJIOTUYECKUX IapaMETPOB IS
[IOJIy4Y€HUS TOTOBOU MPOAYKLIMHU

OueHuBaeTcs Ha IK3aMeHe 3a 5-bIé cemecTp

PacuétHo-rpaguueckast padora «Pacuér mmxTtel H2a OBM»

IK-3 Cnoco6eH Kk COCTABJIEHUIO M BHECEHUI0 M3MEHEHUI B TEXHHUYECKYIO TOKYMEHTAIMIO B CBSI3N

KOppeKTHpOBKOﬁ TEXHOJOTHYIECCKUX MMPOLHECCOB U PEKUMOB NMPOU3BOACTBA XYTO0KECTBEHHO-IPOMBINIVICHHBIX

00bEKTOB

Ioka3zaTesin ypoBHS

OneHka TeKymero KOHTpoJIs

H KPUTEPHUH OLCHKH KOMIIETEHTHOCTH

HE 3a4TCHO

3a4TCHO

3HAHHE!

METOJOB IOJArOTOBKM M BBOAA MCXOAHBIX
JAHHBIX,

nporpamm «lluxTa»

HenpasuneHslii BBOJ
TAHHBIX

HOJ'Iy‘-ICH BapHUaHT ONITUMAJIbHOTO
CcoCTaBa IIMNXThI

YMEHHeE: YCTaHaBJIMBATh C IOMOMIBIO
KOMIIBIOTCPHBIX MPOrpaMm 3aBUCUMOCTDb

CTOUMOCTH IIINXTEI OT €€ cocTaBa

[Tonmyden ToJIbKO
OJINH BapHaHT
pacuéra

[Tomyyena rpadudeckasi 3aBUCUMOCTh
CTOMUMOCTH IIINXTEI OT €€ cocTaBa




BJIAJICHHE:
OIIEHMBAETCS Ha dK3aMEHE 3a 5-0i CeMeCTp

dopmMa NPOMEKYTOYHOM ATTECTALMH 32 MATHIH CEMECTP: IK3AMEH.

[IpomexxyTouHass aTTecTalusi OOYYalOIIUXCS - DK3aMEHa IMPOBOAMUTCS IO
pe3yibTaTaM BBIMOJHEHUST BCEX BUJOB Y4Ye€OHOW paboOThl, MPeayCMOTPEHHBIX
y4eOHBIM IJIJAHOM 1O JaHHOW JUCIMIUIMHE, MPU 3TOM YUUTHIBAIOTCS PE3yJIbTaThl
TEKYILETO KOHTPOJIS YCIIEBAEMOCTH B TEUEHUE CEMECTPA.

DK3aMeH MPOBOJUTCA B (popMaTe Keilc-3aJauil M HANpaBIICH HA BBISBIICHUE
KOMIIETEHTHOCTH CTYJIEHTa HAa YpPOHE BJIAJEHHUs W3YYCHHBIM MaTEPHUAJIOM.
Meroauka mnpoOBENEHUs TEKYLIEro KOHTPOJISI M IPOMEKYTOUYHOW AaTTECTALUU
MOAPOOHO M3JI0KEHA B PUJI0KeHUH A U b.

Paznen «Ileuyu TuTEHBIX HEX0B» (LIECTOM ceMecTP)

(I)OprI TEKYHIET0 KOHTPOJIA YCIIEBAEMOCTH:

PacuétHo-rpadpuyeckne padoThI:

Nel «Pacuér IMpOICCCOB I'OPCHUA TOILIIMBA»

u No2 «Pacuért anextpuyeckoro KIIJ[ cucteMbl HHAYKTOpP-CAIKay.

IK-3 Cnoco6eH K COCTABJIEHUIO M BHECEHUI) M3MEHEHUH B TEXHUYECKYIO TOKYMEHTAIMIO B CBSI3N
KOPPEKTHPOBKOI TEXHOJOTHYECKUX MPOLECCOB U PEKUMOB MPOU3BOJACTBA Xy/H0:KECTBEHHO-

MNPOMBINIICHHBIX 00bEeKTOB

IHoka3aTesin ypoBHs
U KpUTEPHUH OLIEHKHU
KOMIIETeHTHOCTH

OneHka TeKyImero KOHTpoJIst

HC 3a4TCHO

3a4TCHO

3HaMe:

OCHOBHBIX TapaMETPOB
IPOIIECCOB TOPEHUS
TOTLTMBA U CHCTEMBI
WHIYKTOP-CajKa

HenpaBunbHbI1 BBOJ
JTAHHBIX

ITomy4yen BapuaHT pacuéra mpouecca
TOpEHNUs TOIUIMBA B HOPMAJIBHBIX
YCJIOBUSIX U NPEAEIIbHBIA DJIEKTPUYECKUN
KIIJ] cucrembl HHIyKTOp-CcaiKa

yMeuue:

YCTaHaBJIUBAThH C
IIOMOIIBI0 KOMIIBIOTEPHBIX
IIpOTrpaMM B3aUMOCBS3b
HCCIIENYEMBIX ITapaMETPOB

ITony4eH TOIBKO OAMH
BApHUAHT pacyéra

Bhrunciiena 3aBUCUMOCTD JBYX MapHBIX
napaMeTpoB MPOIIECCOB FOPEHHUS
TOIIJINBA U pa6OTI)I CUCTEMbI UHAYKTOP-
camka

BJIa/ICHUE!

BBEIOOPOM ONITUMAITBHBIX
PEXUMBI paOOTHI TOTTMBHBIX
Y MHAYKIMOHHBIX
HarpeBaTeNIbHBIX YCTPONCTB

He naiinensl onTuMalbHbIe
3HAYEHUs IapaMETPOB
paboThI TOTLTUBHBIX U
WHIYKIIUOHHBIX
HarpeBaTesIbHbIX

Haiinensl onTuManbHbIC 3HAUCHUS
napaMeTpoB pabOThI TOTUTUBHBIX U
MHIYKIIMOHHBIX HarpeBaTEIbHbIX
YCTPOMCTB.




YCTPOMCTB.

I[lucbMeHHBbIe KOHTPOJIbHBIE PadoThl Nel

((HarpeBaTeJ]LHBIC IICYHn».

«IlmaBUJIBHBIC TICUNY, No2

K-3 Cnoco6eH Kk COCTABJIEHUIO M BHECEHUI) M3MEHEHUI B TEXHHYECKYIO TOKYMEHTAIMIO B CBI3H
KOPPEKTHUPOBKOI TEXHOJOTHIECKUX NMPOLECCOB H PEKAMOB NMPOU3BOJACTBA Xy/T0KECTBEHHO-

MNPOMBINIICHHBIX 00bHEKTOB

IToka3zaTesin ypOBHS
U KPUTEPHH OLICHKHU
KOMIIETEHTHOCTH

Ounenka TEKylero KOHTPOJId

HE 3a9YTCHO

3a4YTEHO

3HaHWe: BUJOB HarpeBaTeIbHOTO
Y TUIaBUJIIBHOTO 000PYI0BaHUA,
HCIIOJIB3YEMOTO IS ITOTYYEHUs
XYJI0’KECTBEHHO-TTPOMBIIICHHBIX
7631 (2105051

He Brimonaena xots Ob1 1
MUCbMEHHAs! KOHTPOJIbHAS
paborta

BeimonHeHsl 2 MUCEMEHHBIC
KOHTPOJIbHBIE PAOOTHI

yMeHmue:
ONITUMH3HUPOBATh PEKUMOB pabouero
npoiiecca neyen

He Brimonaena xots Ob1 1
MUCbMEHHAs! KOHTPOJIbHAS
paborta

BeImonHeHBI 2 MUCEMEHHBIC
KOHTpPOJIbHBIE PAOOTHI

BJIaJIeHHE.

BBEIOOPOM MOJIEH
HarpeBaTeNIbHBIX U IUIaBUJIbHBIX
rneyeii, HeOOXOMUMBIX IS
peanu3anuu 3aJaHHOTO
TEXHOJIOTMYECKOr0 Iporecca
OunenuBaeTcs HA YK3aMeHe 3a 6-0i
ceMecTp

®opmMa MPOMEKYTOUYHOM aTTECTAUM 32 IIECTON CeMeCTP: IK3aAMeEH.

[IpomexxyTouHast aTTecTalusi OOYy4YaOIMUXCS - DK3aMEHa IMPOBOAMUTCS TIO
pe3ynbTaTaM BBIMIOJHEHUS BCEX BUIOB Y4eOHOW paboOThI, MPETyCMOTPEHHBIX
y4€OHBIM IJIAHOM TI0 JaHHOW JHMCIMIUIMHE, TIPU 3TOM YYUTBHIBAIOTCS PE3yJIbTaThI
TEKYLIEro KOHTPOJIA YCIIEBAEMOCTH B TEYEHHUE CEMECTPA.

DK3aMeH MpoBOAUTCA B opMare Keic-3aauil ¥ HANpPABJICH HA BBHISBICHHE
KOMIIETEHTHOCTH CTYJE€HTa Ha YpPOHE BJAACHHUS H3YYCHHBIM MaTEpHUAIOM.
Meronuka mpOBENEHUA TEKYLIETO KOHTPOJS M MPOMEXKYTOUYHOW aTTECTALUU
MoApOOHO U3JI0kKEHA B MpUIokeHuu A u b.




@oHIbI OLIEHOYHBIX CPEACTB MNpeacTaBjeHbl B npujoxenusx A u b k
paboueii mporpamme.

1. Y4eOHO-MeTOAMYECKOE 1 uHPOpMALMOHHOE olecreYyeHue
AUCUMILTHHBI

@) OCHOBHAs TUMepamypa.

1. J.JI.Muxaiinos, A.H. bonaun, A.H.I'pa6neB. [leun nuTeHBIX 11€X0B: yueOHOE

nocoobue aJist By308-M.:2016r.

2. Mamspop A.W. Tleun nuTelHBIX 11€XOB: ydyeOHOe mocoOue sl BY30B. —M.:

Mammunoctpoenue, 2014. 256¢.: wi.

3. ManspoB A.M. TexHonorus IUIaBKU JUTEHHBIX crutaBoB. — M.: Tlomurpad
Cepguc, 2005. — 195 c.

0) OononumenvHasn aumepamypa
1.Tpyxos A.Il.,, ManspoB A.W. JlureitHble criiaBbl M IUiaBka. - M.: Akaaemus,
2004.-335c.

2. Manspos A.M. Hzyuenme ycrpoiictBa neun HCT 006 m wMetonos
pPEryJIMpOBaHUS DJIEKTPUUECKUX PEKUMOB IUIaBKU. MeETOAMYECKUE YyKa3aHUs K
naboparopHoit pabore MAMMU, 2000 I" (21C).

3. Mamgapos A.M. M3ydyeHue TEXHOJOTHM IUIABKH CTAIA B HWHIAYKIIMOHHOW
TUTENIbHOM Neun. MeTonueckue ykasaHus K JabopatopHoit pabore MAMMU, 2000
r. (10 ¢).

4. Mansipo A.W., MuponoB A.C. Pacuér na [I19BM ontumanbHOro coctaBa
IIUXTHI JJIS IUIaBKHU JIUTEUHEBIX ciuiaBoB. MI'TY « MAMM».:-M.: 2004.-17 C.

5. Mamspor A.M., MuponoB A.C. Pacuétr HeoOxoaumoro koaudecTBa ¢uiroca 1o
JauarpaMMaM COCTOSIHHS IIJTaKOB. MeToaudeckue ykazaHusi K pacu€THoul pabore
o Kypey «Metamtyprudeckue nporecce». MI'TY «MAMMN».- 2004.-26 c.

6. I'yroB JLLA., babnsk E.JI., U3outko A.Il. u ap. XymoKeCTBEHHOE JIUThE W3
JIparoleHHbIX MeTauioB. - JI.: Mammnoctpoenue, 1988. — 223 c.

7. ManspoB A.M., Conoxmenko B.B., Kykxosa JIL.B.Pacuér xomuuecTtBa
KOPPEKTUPYIOIIUX J00aBOK TMpW IUIaBKE CIUIABOB HA OCHOBE JKeJe3a.
Meroanueckue ykazaHusi K pacu€THoll pabore mo kypey «llnmaBka muTeHHBIX
cmaBoB», MI'TY «MAMIMy», 2011 r.

9. Manspos A.W., Hukutun C.B. YueOnblil BUe0dUIbM « TEXHOIOTHS IJIABKU
xeneszoyriepoauctoix crayiet B UCT 006» (36 MuHyT).

10. Mamapos A.M., Conoxuenko B.B., A6pamoBa E.M. KowmmbrorepHoe
MOJIETUPOBAHUE MPOLECCOB TEIUIONEpPEIay B MHAYKIIMOHHBIX TUTEIbHBIX Mevax.
Metoauueckue yka3aHus 1o AUCUUIUIMHE «lleun TuTEerHBIX 1EeX0B)» HaIlpPaBJICHUS
150700.62 - «Mammnoctpoenue». MAMU 2013.

11. ManspoB A.A., Munaes A.A. MuponoB A.C. Pacu€r mpoieccoB TrOpeHus
TOIUJIMBA B ME€YaX JIMTEHHOrO MPOU3BOACTBA. METOIUYECKUE YKa3aHHSI PACUETHO-
rpadguueckoit pabore mno kypcy «lleun nureliHoro mnpousBoacTBay, MITY
«MAMM», 2010.-21-c.

12. Manspos A.W., MunaeB A.A. MuponoB A.C. Pacuér anextpuueckoro KIIJ]

CHUCTEMbl HHIYKTOP-CaJKa HMHAYKIIMOHHBIX TUTEIBHBIX TMedei. MeTtonuueckue



yKazaHusl pacu€THo-Tpaduueckoir padore 1o Kkypcy «lleun muTeiiHOrO
npousBoacTBay, MI'TY «MAMNy», 2010.-22 c.

14. MansapoB AWM., MunaeB A.A. MuponoB A.C. Dnekrpuyeckuid pacuér
VHAYKUAOHHBIX THUTEIBHBIX TIedYed. Meroauyeckue yKas3aHus Pacu€THO-
rpaduueckoit pabore mo kypcy «lleunm mureliHoro mpoumsBoacTBay, MITY
«MAMMN», 2010.-23 c.

15. ManspoB A.U., Conoxuenko B.B., Anémun M.A. Pacuér anexkTpuyeckux
HarpeBaTelield CONpOTUBIIEHN. MeToanYecKue yKazaHus K pacu€THOW padboTe Mo
kypcy «lleun nmutelinbix nexos», MI'TY «MAMIM», 2011.- 23 c.

16. MansapoB A.U., MunaeB A.A. Ilporpamma nns O9BM  «Pacuér mpouecca
ropeHusi razo00pa3HOro TOIUIMBaY 3aperucTpupoBaHo B Peectpe mporpamm s
OBM 22gauBaps 2010 r. CBHIETENBCTBO O TOCYHAPCTBEHHOW peructpanuu Ne
2010610773.

17. ManspoB A.U., Munaes A.A. Ilporpamma mis OBM «Pacuér mporecca
ropeHuss TBEPAOTO WM >KHIKOrO TOIUIMBa». 3apeructpupoBaHo B Peectpe
nporpamm st OBM 22guBaps 2010 r. CBUAETENBCTBO O TOCYJAapCTBEHHOM
peructpanuu rnporpamMmsl 1t 9BM Ne 2010610774.

18. bnaronpasos B.I1., I'paués B.A., Cyxapuyk O.C. u np. [leun B nureiinom
MIPOU3BOJACTBE: ATJIac KOHCTPYKUMU: YdyeOHoe mocobue. M.: MammHocTpoeHue,
1989. — 156 c.: un.

19. Jlykammu H./. KoHCTpyKmss ® pacyer MamlMH M arperaroB
METaJUTypruueckux 3aBojioB: YueOHuk s By30B. / Koxan JI.C. SxymeB A.M. -

M.: Axkanemknura, 2003.-502 c.

8. MaTepuajbHO-TeXHUYECKOEe o0ecnevyeHne U CIUIIUHBI

AyauTtopusi s JIGKIIMOHHBIX W TMPAKTHUYECKUX 3aHATHA  Kadeapbl
«MamuHbl ¥ TEXHOJOTHS JuTelHoro mpousBojcTBay (AB1513) ochHamena
MYJIbTUMEAUMHBIM ~ TPOEKTOPOM  JUIsl  [OKa3a  BUACO(DHIBMOB,  CIAWJIOB,
npe3entauuid. Komnbrorepusiil kinace kadenpsl (AB1511) no3posnsier moarpymnmne
CTYJIEHTOB BBIMIOJIHATH 3 pacu€THO-rpaduueckue paboThl, a Takke 00padaThIBaTh
pe3yabTaThl 1a00PaTOPHBIX PadoT.

B VYuebno-npousBoacteenHoi ngadboparopuu kadenpsl (H106) nmerorcs
yctaHoBkn MCTO006 ¢ mumaBuiabHbBIMEA EMKOCTSIMHU I IUIaBKM CTAJIA, YyI'yHA U
Menablx ciuiaBoB, neun CMT u CAT i minaBKM  MEOHBIX M aJIOMHUHHUEBBIX
CIUTaBOB B 14-TM MapKOBBIX THUIJISIX, TPHOOPHI I W3MEPEHUS TEMIIEPaTyphI
pacIlIaBOB, KaMEpPHbIE M€YM COMPOTUBIICHUS JI BBITOIKU MOJEIBHOTO COCTaBa,
npokainku ¢opM W HarpeBa KoBimied. [leunm MydenpHbIE C MpOrpaMMaTopoM
PYHJAUCT (66.51), "Murepm-8 JI" 0,8 m u V-95L-0918. ITleur mnnaBumbHas
SCHUTTLE 2 kr, 01350926, NnaykuuonHas mnaBwibHas nedys INDUTHERN
MU-400-V ¢ BakyyMHOM KaMepOH.



JIMThS 110 HAIIPABJICHUIO MOATOTOBKH

[Ipunoxenue 1.
CTpyKTypa U cofep:KaHue IMCHUIIMHBI « TeXHOJI0ris NIABKU JUTEHHBIX CIJIABOB U MeYH IEX0B XY/A05KeCTBEHHOT0

29.03.04 «TexHos0rus Xya0KeCTBEHHOI 00padoTkn MaTepuaioB». [Ipoduas noarorokn «CoBpeMeHHbIE
TEXHOJIOTHH B IPOU3BO/JICTBE XY/10:KECTBEHHBIX U3/1eJIHNID).

KBanudukaius (creneHs) BbIITyCKHUKA

bakanasp
dopma oOyueHus
Ounasn
Buabl yueOHoii padoTsl, Buanl caMmocTosAITe ILHOM DopMbI
S | BKJIIOYAst CAMOCTOSITEILHYIO PadoTHI CTYIEHTOB aTTec-Taluu
5 padoTy CTy1eHTOB H
Pa3znen % TPYA0EMKOCTb B 4acax
& 5]
o 5}
© |Z |J |mC |Ja6 |CPC |KCP |K.P. |K.IL |PI'P | Pedp. | Kip IENE
S5-blii cemecTp. TexHO0THS MIABKHU JJUTEHHBIX CIJIABOB
Beeoenue. e 3anaum qucimHLL Mecto 1 5 2 2 +
POTh MCIMIDTAHBI B OOLICH CTPYKTYPE TO/ITOTOBKU
CIICIMATVICTOB, CBS3b C JPYIVIMH JUICIIATUTAHAMUL
1.Ucxoanbie MaTepHATIBI 1151
MPUTOTOBJIEHUS JINTEMHBIX CIVIABOB.
Krnaccudukarus orueynopos mo
XUMHWYECKUM U TEXHOJIOTNYECKHUM
CBOMCTBAaM.
Bunpl u xapakTepucTHiKa TOIUINBA, 5 2 2 2 4
NPUMEHSEMOTO MPHU TIaBKE JTUTEHHBIX
ciaBoB. MCTOYHMKH IMITAKOOOPA30BaAHUSL.
JlaGoparopunas padora Nel. Pacuér




HE0OXOAMMOro Kor4decTBa (irroca mo
JMarpaMMmam COCTOSIHUS 1ITaKOB. (4 yaca)
qacTh -

2.XUMHUYeCKasi TePpMOJUHAMHUKA 0
HANpPaBJeHUH W TOJHOTE NPOTEKAHHS
peaKkumi. N3006apHO-U30TEpPMUIECKUN
noTeHIman. Ypasuenue ['uooca.

DK30TepMUYECKHE H  OJHAOTEPMHUYECKUE
peakiuu.  YCJIOBHS ~— TPOTEKaHUsA |
JBUOKYIITHE CHJIBI OTHX PEAKITUI

TepMmoanHaMUYECKHN aHATIA3
HK30TEPMUUECKHUX U IHIOTEPMUUYECKUX
peaKIuii OKMCIUTEIBLHOTO MEPHUO/Ia IJIaBKU
CTaJIH.

JlabopaTopnasi pabora Nel. Pacuér
HEO0OXOIMMOTr0 KOoJIM4ecTBa (piroca mo
JMarpaMMam COCTOSIHUS IIJIaKOB. (4 yaca)
qacTb2-s

3.Mexanu3sm B3auMmopeiictBus ¢a3 npu
IUVIABKEe JIMTEHHBIX CILIABOB

Cranun TETEPOreHHOr0
B3auMozeicTBus. CKOPOCTH  OTAEIbHBIX
craaui nponeccoB. Kunertnka pacTBopeHus
yriepoja B 4yryHe u ctaiu. Packucnenue
pacIuIaBoB. Hecynbdyparus u
nedocdoparuss  UyryHoB M CTajei.
BzaumopeiictBue mertamia ¢ ra3oBOM
¢dazoit  DusHKO-XMMHUYECKAss  CYIIHOCTb
METOJIOB JIera3aliy pacIljIaBoB.

TepmorHaAMUYECKUI aHAIN3 PEaKIIAN
necynbdypanuu u nepocdopaluu crjaaBoB
Ha OCHOBE JKeJe3a.

JlaGopaTopuas padora Ne2. V3yuenue

KPNel




ycrpoiicta neun UCT 006

4. MetanjypruuecKkue OCHOBBI IJIABKH

YyryHa.
[InaBka uyryna B Barpanke. Cxembl Hu
OPUHLIMII  JEUCTBUS OCHOBHBIX THIIOB
BarpaHkh. BbBIOOp  BBICOTBI  XOJOCTOM
kosou. Pacuér maccel mMerauimueckoil u
KOKCOBOU KOJIOIL. N3menenus
XUMHYECKOT0 COCTaBa MeTajula MpHU IUIaBKe
B BarpaHke.

TexHonorus MiaIaBKu CUHTETHYECKOTO
ceporo uyryHa [lnaBka
MOJIU(PUIIUPOBAHHOTO CEPOTO,
BBICOKOIIPOYHOI'0 M JICTUPOBAHHBIX
YYT'yHOB.

JlaGopaTopnasi paGoTa Ne3.
W3ydeHre METOIOB peryaupoBaHus
OJICKTPUICCKUX PCIKMMOB IJIaBKH.

5. TexHosioruueckne 0COOEHHOCTH
IJIaBKU cTtaau. [Ipocroii nepenas.
[1naBka ¢ YaCTUYHBIM OKHCICHHEM
IIpUMeCced Ha HU3KOCOPTHOM IINXTE.

6. TexHoorH4ecKue 0COOEHHOCTH
IUIABKH MEJIHBIX CILIABOB.
Pa3HOBUIHOCTH IMTEHHBIX CIIJIABOB MEIH.
Ileun ny1s mIaBKU MEAH B IIEXax
XyJI0’)KeCTBEHHOTO NUThs. [1InxTOoBBIC
MaTepuaibl, QIIFOCH, PACKHCITUTEIN IS
IUIaBKHU CILUIABOB MEIU.

Jladoparopnasi padora Ned. Nzyuenue
TEXHOJIOTHH IIJIABKY CTAJIN B
VHIYKIIMOHHON TUTEIbHOM TMEYH.

10

7. TexHosoru4ecKue 0COOCHHOCTH

11




IJIABKH CIJIABOB aJJIOMHHUS.

Pa3noBuaHOCTH TUTESHHBIX CITIJIABOB
amoMuHusg. CocoOs! gera3aiuy U
MOIU(DUIIUPOBAHUS ATFOMUHUEBBIX
CIIJIaBOB.

[IuxToBBIE MaTepUabl, (GIIOCHI,

PACKUCIUTENN JUIs IUIABKU CIUIABOB MEIH
JlabopaTopnasi pabora NeS. M3yuenue

TEXHOJIOTUH IJIaBKU MOAU(DULIPOBAHHOTO

YyyTryHa.

12

8. .MeTa/urypruyeckue npouecchl
IUIABKH HUHKOBBIX CIJIABOB

13

Crioco0bl ferazanuy 1 Mo (pULIUPOBAHUS
QIIOMUHUEBBIX CIUIABOB.

JlabopaTopHnasi pa6ota Ne6. Pacuér
KOJINYECTBA KOPPEKTUPYIOIMIHUX T00ABOK
IIpY TUIaBKE CIVIABOB HA OCHOBE XKeJle3a.

14

9. TexHosornyeckmne 0COOEHHOCTH
IUIABKH CIJIABOB PAroleHHbIX
MeTaJLI0B.

TexHoorHs MJIaBKHU CILJIABOB cepedpa,
30J10Ta U TIATHHBI

15

10. PacuéTr onTUMAJILHOI'0 COCTABA
IIMXTHI JJISl IVIABKH JIUTEHHBIX CIIJIABOB.
PacuérHo-rpadpuueckas padora Pacuér
Ha [I9BM onTuMaibHOro cocTaBa IIUXTHI
JUTS TUTABKU JIMTEHHBIX CIIIaBOB (4 yaca)
yacTh 1-1.

16

PTP(u

KPNe2

10.1 TToaroToBKa JaHHBIX JUTS pacuéra
ONTUMAIBHOTO COCTaBA IIUXTHI

17

10.2. VIcXOIHBIX JaHHBIX JUISI pacuéra

18

PTP)u




muxThl HAa DBM.
PacuérHo-rpaduyeckas padora Pacuér
Ha [I9BM onTtumanbHOIO coCcTaBa IIMXTHI
JUIS TIJTABKU JIMTEWHBIX CIIJIAaBOB (4 yaca)
4acTb 2-1.

2)

Dopma ammecmayuu 5 1291_ C)
NTOI'O: 18 18 72 2 1 2K/p 3a4
Buabi yueOHoli padorsl, Buael camocrosiTeIbHOM DopmMbI
S | BKIIIOYAsi CAMOCTOATE/ILHYIO padoThI CTY/ICHTOB arrec-
5 padoTy CTy1IeHTOB 1 Taluu
Pasznen § TPYAOEMKOCThH B Yyacax
= | g
|3
2 5}
© |= |Ja|mC |Ja6 |CPC |KCP |K.P. |KIL |PIP | Pedp. | K/p 3 | 3
Paznen «Ileym nexoB Xy10:KeCTBEHHOI'0 JTUTHSA»
Beeoenue. 1emm v 3anaum quciimvHBL Mecto 6 1 2 2 +
1 POJTb IMCLIMITUTMHBI B OOITIEH CTPYKTYpe
TIO/ITOTOBKY CIIELMAHCTOB, CBSI3b C APYTUMU
JVICIATTAHAMH.
1.T'eHepanys TenJoThl B me4ax MyTéM
CKMTaHMSA TOIIMBA.
1.1 O6uras xapakTepucTHKa 1
KJIacCU(UKaLMs TOTLJINBA.
1.2 Pereneparnus u pekymnepanus
TETUTOTHI.
2.I'eHepanus TenjoTbl 6 2 2 4 +
IIEKTPHYECKUMHU
HarpeBaTeJbHbIMH YCTPOIiCTBaMM.
Knaccudukanms cmoco6oB 2




peoOpazoBaHusl AIEKTPUIECKON
SHEPTUHU B TEILIOBYIO
JlaGoparopunasi padora Nel PI'P
«Pacy€t nponeccoB ropeHus: TOTIHBAY
(actp1-1)

Nel

3. [susicenue 2azoe 6 neuax.
3.1 OcHOBHBIE NOHATHS CTATUKHU U
JIMHAMHKH Ta30B B II€Yax.
3.2 JIBuxKyIye Cuiibl IEYHOH MEXaHUKH
ra3oB. KoHncrtpyuposanue nedeit ¢ yu€tom
MEXaHHKH I'a30B.

1. OcHoBBI TemiIonepeaayn B mevax.

3.1 Ilepemaya TenmaoThl

TETJIONPOBOHOCTHIO.

3.2 KonBekTuBHBIM TEIJI000MEH.
[Iepenayda TeruOTHI U3IIy4EHUEM.
Jlaboparopnasi padora Nel PI'P «Pacuér
IPOLECCOB FOPEHUS TOIINBAY (4acThb1-51)

Ne2

Nel

5. HarpeBaTeJibHbI€ MeYH.

5.1 Ileun st pacriyiaBi€eHUsT W BBITOIKH
MOJIEJIBHOTO COCTAaBa.

5.2 TlpokajioyHbI€ MEYH.

6. IlnaBnabHbIe neun. 6.1 Barpanku
Jlaboparopnasi paGora Ne2 PI'P
«Pacuér snexrpuueckoro KIIJ[ cucremsl
MHIYKTOp-caakay (4actpb 1-5).

Ne2

6.2 Ileun conmpoTHBIIEHUS

N

6.3 DIEKTPOTYrOBbIE ITEUYH
Jlaboparopnasi padora Ne2 PI'P «Pacuér
anextpudeckoro KIIJ[ cucremsl mHIYKTOp-
cajikay (dactp 2-1).

Ne2

6.4 I/IHJIYKI_II/IOHHLIC THUI'CJIIBHBIC IICYH.




6.5 UTII co cratnueckumu 10 4
peoOpa3oBaTEISIMU YaCTOTHI.
JlaGoparopHasi padora Ne3
«QIEeKTpUYECKUI pacy€éT NHIYKIIMOHHBIX
TUTEJILHBIX Teuei.
6.6 BKyyMHbI€ IJ1aBUJIbHBIE HEUN 11 2
6.7 uayKImMoHHBIC KaHAIBHBIC ITEYN 12 4 Ne3
Jlaboparopnas padora Ned4 «Pacuér
ANEKTPUYECKUX HarpeBarenei
COTIPOTHBIICHUS.
7. IIpyHIANBI PacYéTa MaTePHAIBHOTO 13 2

U TENJIOBOro 06aJ1aHCOB MeYeii.
8. MeToabl 0YNCTKH OTXOASIIMX I'a30B. 14 4
XapakTepucTuKa BPEIHBIX BHIOPOCOB IeYeit
JTUTEHHBIX 11eX0B. CIIOCOOBI U yCTPOWCTBA
oTOOpa M OYMCTKU BHIOPOCOB.

Jlaboparopnasi paGora NeS.

«3yueHne sHepreTuyeckoro OamaHca

1aBku B nedax cepuu UCT»
9. Pa3HOBHMIHOCTH JIMTEHHBIX KOBIIE. 15 2
TpancnopTHbIe, 3aIMBOYHbBIE, OapabaHHBIE,
KOHUYECKHE YaifHUKOBBIE KOBIIIH.
YCTaHOBKM  TMOAOTpEeBa H  TPOKAIKH
KOBUIEH.
10.3a1MBOYHO—103UPYIOIIIHE YCTAHOBKH 16 4

g ADJI

JlaGoparopHasi padora Ne6
«KomnproTepHOE MO/IETUPOBAHUE
MIPOIIECCOB TEIIOTIEPEIauu B

WHIyKIIMOHHBIX THTeIBHBIX Ie4ax» (4acTh
1-51).




BakyyMHbBIe HHIYKITMOHHO-3a]TMBOYHBIC
YCTaHOBKHU C TPABUTAIMOHHON U
IEHTPOOEIKHOM 3aJTMBKOM

17

Ned

O0630pHas Jexkuus.

JlabopaTopnast paGora Ne6
«KoMmnbroTepHOE MOJEINPOBaHHE
IIPOLIECCOB TEIUIONEPEIaYH B

UHIYKIIMOHHBIX THTCIBHBIX MeYax» (4acTh
2-51).

18

HNTOI'O:

18

36

36

72

2PI'P

K/p




Ipunooicenue 2 x
paboueii npocpamme

MUWHHUCTEPCTBO HAYKH M BBICHIET'O OBPA3OBAHMSI POCCUMCKON
®FEJEPALIAA
denepalibHOE TOCYJaPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIEr0 0Opa30BaHMUS

MOCKOBCKUU NOJIUTEXHUYECKWI YHUBEPCUTET

Hanpasnenue noocomoexu
29.03.04 «Texrnonoeust Xy0oxcecmeeHHoU 00pabomKu Mamepuanlosy
Ilpogpune
CospemeHnnbie mexHoI02UU 8 NPOUZBOOCIBE XYOOHCECMBEHHBIX U30eUll
Dopma obyuenus: ounas
Buo npogheccuonanvrou oesmenvnocmu: (B coomsememesuu ¢ @I'OC BO)

Kageopa: Mawunsl u mexunonozus iumetino2o npou3goocmea

@OH/] OHEHOYHBIX CPE/ICTB

O JNCHUIIJIMHE «TexHoJiorus MJIABKH JUTEHHBIX CIJIABOB U
MeYM eX0B XY/A0KeCTBEHHOI0 JIUThA»
Harmpasnenue noarotoBku
29.03.04 «TexHoI0THSA XY/10:KeCTBEHHOH 00Pa0O0TKU MATEPUAJIOB)
Ipodpuianb
CoBpeMeHHbIE TEXHOJIOTHH B MPOU3BOJACTBE XY/10KE€CTBEHHBIX M3/1eJIHii
KBanudukarus (cTeneHs) BHITYyCKHUKA
bakanasp

Cocmasumenu: Ilpogh, k. m.n. Manapoe A.H..

Mockea, 2022200



IMOKA3ATEJIb YPOBHAA C®OPMUPOBAHHOCTHU KOMIIETEHIIUH

TexHo10rMsl MIABKH JUTEHHBIX CIIJIABOB U MEeYH EX0B XYy/107KeCTBEHHOI'0 JIUThS
@I'OC BO 29.03.04 « Texnonoeus xy0oacecmeenHoU 00pabomxu Mamepuanosy, npodhuib N0O20mosKu
CoepemeHnbie mexHON02UU 8 NPOUBOOCMBE XYOOHCECHBEHHBIX U30eNUL
»

B mporiecce 0cBOEHUS 1aHHOM TUCHUIUIUHBI CTYACHT (OPMUPYET U IEMOHCTPUPYET CIAEAYIOLINE

IIpodeccnoHaIbHBIE KOMIIETEH UM

KOMIIETEHIIUH IlepeyeHb KOMIIOHEHTOB TexHoJiorust dopma CTteneHu ypoBHeit

NH- DPOPMYJIINPOB- dopmupoBanus OI[ECHOYHO (OCBOEHHUS

JEKC KA KOMITETEHIIMH ro KOMIIETEHIIH i

cpeacTBa™
*
[IK-3 |Cnocoben K3HATh: METOJbl MOJATOTOBKM M BBOJA  MCXOJHBIX JeKIus, YO, ba3oBblil ypoBeHb
COCTaBJICHUIO UJTaHHBIX, CaMOCTOSITCIbHAS I, - crlocoOeH
BHeceHUIO u3MeHeHuinporpamm «llluxTta aBToMatuzupoBaHHasy, «[ opeHue| paboTa, ceMUHApCKUeE K, QHAIM3UPOBATh
B TexHnuyecKyrorommaay, «KII/I nagykrop — cagka» 3aHATHS K/ COLMAJIbHO- 3HAYUMBbIC
ITOKYMEHTALUIO BJLJIS HEOOXOTUMBIX JUTSL KOMITBIOTEPHOTO P, MPOOGJIEMBI U MTPOLIECCHI
CBSI3U MOJICTTMPOBAaHMS TPOIECCOB TEHEpalMu TeIa | T, B CTaHJIAPTHBIX
KOPPEKTUPOBKOM TeIIoNepeiayu B eyax JUTEHHOTO TPOU3BOACTBA P y4€OHBIX CHTYaIHIX
TEXHOJIOTHYECKUX YMeTh: YCTaHABJIMBATH C TOMOIIIBIO T IloBbIlIEHHBI
MPOLIECCOB U PEKUMOBKOMITBIOTEPHBIX IPOrPAMM 3aBUCUMOCTh CTOMMOCTH YPOBEeHb
MPOU3BOACTBA [IMXTHI OT €€ COCTaBa, a TAK)KE B3aUMOCBS3b - crioco0eH
XYI0KECTBEHHO- MapaMeTpoOB MPOLECCOB I'€HEpalliU Teria U QHAIN3UPOBATh
MPOMBIITUICHHBIX TEIUIONEPEIaur B MeYax JIMTEHHOTO MPOU3BOACTBA. COI[MAJIbHO- 3HAUUMBbIE
00BEKTOB BJIA/1eTh:METOAaMH OINPEIEIICHHUS ONTUMAJIbHBIX MPOOJIEMBI U TTPOLIECCHI
€XKHUMOB paOOTHI MeUYeH C UCTIOJIb30BAHUEM ncropun Poc- cum 1o XX




3HATh: HAa3HAUYEHUE PA3JINYHbBIX ONEpPAlUi U
MEepexX00B TEXHOJIOTUYECKUX MPOLIECCOB IJIaBKU
ITMTEHHBIX CIIABOB.

YMeTb: YIPaBJIATh TEXHOJOTHYECKUMU MTPOIECCAMU
MIaBKHA TUTESHHBIX CIIABOB.

BJIa/IeTh: BBIOOPOM TEXHOJIOTMYECKOTO IIpoliecca
MIaBKH 3aJJaHHOTO JJUTCHHOTO CIJIaBa B 3aJaHHBIX
YCJIOBHUSIX MPOU3BOJICTBA.

3HATb: BI/II[I)I HarpeBarTcjIbHOIO U IIABUJIBHOI'O
000pyIOBaHUSs, UCIIOIB3YEMOTO AJIs MOTy4eHUs
XYOOKCCTBCHHO NPOMBIIIIJICHHBIX I/ISI{GJII/Iﬁ.

yMeTh: lcnosb30BaTh HarpeBaTeIbHOE U
MJIaBUIIbHOE 000PYAOBaHUE HA ONITUMAIIBHBIX
[pexKUMAaXx.

BJajeTh: HaBbikamu mogdopa KoMIieKca
HarpeBaTeIbHOTO U TUIABUILHOTO 000PYIOBaHMS [T
[peanu3anry 3aJaHHON JTUTEUHOW TEXHOJIOTHHI
XyJI0)KECTBEHHON 00pabOTKN MaTepuaa.




Hepelteub OUCHOUYHbBIX cpedcme no ducuunnune

HaumenoBanue [IpencraBnenue
Ne OLICHOUHOTO Kparkas xapakTepucTrika OlleHOYHOTO OLICHOUHOTO
OC Cpe/icTBa CpeacTBa cpencrea B DOC

B nsaTom cemectpe B IIponecCce M3YUCHUA pasaciia «TexHOoIorus TIaBKH JUTEHHBIX CIIJIABOBY,
IMCITIOJIB3YIOTCH CIICAYIOIINC OICHOYHBIC CPCACTBA TCKYIICTO KOHTPOJIA YCIICBACMOCTH:

Kontposbabsie  [CpeACTBO TNPOBEPKHM YMEHUW MPUMEHATH Kommiekt
1 paboThI MOJIyYeHHBIC 3HAHUA JUIS PEIIeHHs] 3aJad |KOHTPOJIbHBIX 33JJaHUMN
(K/P) OTIPEICTICHHOTO TUIIA TI0 TEME WK Pa3eITy K K/P Nel uNo2
CpencTBO TPOBEPKH YMEHHUM TNPUMEHATHh |KOMIUIEKT 3aaHuid Jyist
PacuetHo- MOJTy4YEeHHBIC 3HAHUA 1o 3apaHee [BBIIIOJHEHUS PaCYETHO-
2 |rpaduyeckas pabora ONpeneieHHOW METOIUKE [UIl peHIeHus | rpaduuecKoi paboThI
(PI'P) 3a71a4  WIM 33JaHUM 10 MOILYII WU «PacyéTt mmxThl HA
ITACLIUIIIIMHE B LIEJIOM. OBM»
[IpoGnemMHoe  3agaHue, B  KOTOPOM
DK3amen B hopme oOydaromemycst TMpeAsaraloT  OCMBICIUTh
3 Kefic-3anaun peaTbHYIO npodeccuoHaIbHO- 3aI[aHI/IiI JUTSL PETICHUS
(K-3) OPUEHTHUPOBAHHYIO CHTYalHIo, Keiic-3a1aun
HEOOXOAUMYIO  IIJIi  PEIICHUs]  JaHHOM
MpoOIEMBI.

B mecrom cemectpe

B nponecce usydenus pasznena «lleun nexoB Xya10K€CTBEHHOTO JTUThSD)
MCIIOJIB3YIOTCS CJIEAYIOIIHE OLICHOYHBIE CPEACTBA TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH U
MPOMEXYTOUHBIX aTTECTALIUN:

VU CIIMITIIIMHE B IICJIOM.

. Kommnekr
Kontponsable  |[CpeAcTBO MPOBEPKHM YMEHUH IMPUMEHATh .
1 paboThl [MOJIVUYCHHBIE 3HAHWA JUIS PELIEHUs 3a1ad KOHTPOILHBIX 3a/IaHIH
1 P K K/P Nel, Ne2, Ne3 1
(K/P) OIPEIEIIEHHOr0 THIIA IO TEME WK Pa3leiy Nod
KoMmmnekT 3amannii mis
BBITIOJIHEHHSI PACYETHO-
CpeCTBO TMPOBEPKH YMEHHH NPUMEHSTh | FpapuyuecKkoi paboThl
PacuerHo- MOJydeHHbIe ~ 3HaHMsA ~ mo  3apanee [Nel- «Pacuér
2 |rpaduueckue pabOTHIONPEACTEHHON METOMUKE I pelleHus [IPOIECCOB TOPCHHU
(PI'P) 3a7a4 WJIM 3aJaHU MO0 MOIYI0 WA [TOIJIMBAY;

No2 -- «Pacuyér
MPOLIECCOB TOPEHUS
TOILIMBAY;




Dk3aMeH B popme
Kelc-3agaun
(K-3)

[lpobnemHoe  3amaHue, B  KOTOPOM
oOydJaromieMycsi TMpeIaraloT  OCMBICTHTh
peaIbHyIO npo¢eccuoHaTBbHO-
OPHEHTHPOBAHHYIO CHUTYaIHIo,
HEOOXOIUMYI0 I pEUIeHUs  JaHHOU
MPOOJIEMBI.

3aaHus AJis peleHus
Kelc-3agauu

Iareii cemecTp. Pasgen « TexHo0rus mJIaBKM JUTEHHBIX CIJIABOB)

Ounenounoe cpeacrBo: Konrposasnas padora Nel

ITK-3 CriocoOHOCTRIO OTPEACIUTh M HA3HAYUTH TEXHOJIOTHUYECKUI TIPoIiece 00paboTKH C yKazaHUEM

TCXHOJIOTHYCCKUX MapaMCTPOB AJIA IMOJTYYCHUA TOTOBOM MMpOAYKIIUA

KonTtpoaupyemsblii
pe3yJbTaT 00y4eHust

KonTtpoanp
yeMmble TeMbl

Konrpoabnas padoraNel

Kpurtepuu oneHuBanus

(pa3zaeJnbl)
JTUCIUIIIIUH
Bl 2 3 4 5

3HATh: Ha3HAYCHUE [TnaBka OIICHKA OIICHKA OIICHKA IeHKa
pa3IMYHBIX OMepanuil | TUTEHHBIX «HEYHOBIETB | «YIAOBIETBOP | «XOPOIIO» | «OTIUYHO»
U TIEPEXO0JI0B CILTaBOB OpPHUTENBHO» | UTCIBHO ecim BBICTABIISICTCS
TEXHOJOTUYECKHIX ecnu ecnu NPaBUIBHBI | CTYIEHTY,
MIPOIIECCOB IUIABKH MPAaBWIBHBIC | IPABWIBHBIE | € OTBETHI ecim
JUTEHHBIX CIIJIABOB. OTBETHI IaHbI | OTBETHI IaHBI | IaHbI HA 5 U | TPaBUIbHBIC
yMeThb: YIPaBISITh MeHee 4 Ha 4 u Oonee | Ooree OTBETHI JaHbI
TEXHOJIOTHYECKUMH BOIIPOCOB BOIIPOCOB BOTIPOCOB Ha 6 u Oonee
MPOIIECCaMH TIABKH BOIIPOCOB;
JUTEHHBIX CIIJIABOB.

KommuiekT 3aganuii 1yt KOHTPOJIbLHOM padoTsl Nel

(HaI/IMCHOBaHI/Ie ZU/ICLII/I]'IJ'[I/IHLI)

J171st BBIOpaHHOTO TEHEPATOPOM CITyHYalHBIX YHCENI BApUAHTA 3aJIlaHus JanTe
MUCHMEHHBIN OTBET HA HUKETIPUBEAEHHBIE BOIIPOCHI:
- B Y€M CYTh porecca?




- KaK YKpacuTh OTBET (POPMYJION XUMUYIECKON PeaKuu?
- YTO SIBJISIETCS ABMOXKYLIEN CUIION ITporecca?

- KaKOBBI YCJIOBUS ITPOTEKaHUs Iporecca?

- KaK YCKOPUTb MPOLECC?

- KaK €ro 3aMeJInTh?

- B 4€M 3aKJII0YAETCS NPAKTUYECKOE 3HaYEHue nporecca’?

Bapuanrtsl 3aganuii 1 KPNel

No, No
BapHUAHTOB

PaccmaTpuBaembiil GU3HMKO-XMMUYECKUH TIPOIIeCC

1

Kunenune cranu

TurensHas pCarknusd

Jecynbdypaiys Keae30yriIepoaucTBX CIIJIaBOB

Hedochopanms xene30yriepoIuCcTBX CIIABOB

Packucnenue craau

Oxucnenue OHMHKA B CIllJIaBaxX Ha OCHOBC MCAU

N[OOI wiN

3aKOHOMEPHOCTH yrapa 3JE€MEHTOB B ITe4ax ¢ KUCJION U C
OCHOBHOM (hyTEpOBKOI

oo

HpOI_[CCC Acrazaliiy B IICPHUO KHUIICHU A

Ouenounoe cpeactBo: KonrpoabHasi pabora Ne2

[T1K-3 Croco0eH K COCTaBJICHHUIO M BHECEHUIO N3MEHEHUH B TEXHUIECKYIO IOKYMEHTAIIHIO B CBSI3U
KOPPEKTUPOBKOW TEXHOJOTHUYECKUX ITPOLECCOB U PEKUMOB IIPOU3BOJICTBA XY I0KECTBEHHO-
MPOMBIIIICHHBIX 00BEKTOB

KonTpoanpyemsiii Kountpoaunp Kontpoabnas padoraNe2
pe3yabTaT 00y4eHHs yemble TeMbl
(pasnensi) Kpurtepuu ouennBanus
JAMCHHUILIAH
Bl 2 3 4 5
3HaTh: Buuel [1naBka OIIEHKA OIIEHKA OLICHKA OLICHKA
MJIABWJIBHOTO U JIUTEUHBIX HEYNIOBIIETB | «YIAOBJETBOP | «XOPOIIO» «OTJIMYHOY
3aJIMBOYHOIO CILJIaBOB OPUTENIbHO» | UTEILHO» BBICTABJISIETC | BBICTABIISIETC
obopyIoBaHUA, ecim BBICTABJISIETC | A CTYJEHTY, s CTY/ICHTY,
HCIIOJIb3yEMOT0 ISt MPAaBWIbHBIE | S CTYACHTY, | €CIU ecnu
MOJTYyYEHHUS OTBETHI JaHbI | €CIIU MpaBUWJIbHBIE | TTPABUIIBHBIE
XYI0)KECTBEHHO Ha MeHee 3 MpaBUJIbHBIE | OTBETHI JaHBI | OTBETHI JaHbI
MPOMBIIITIEHHBIX BOIIPOCOB OTBETHI 1aHbl | Ha 4 u Gonee | Ha 4 u Oosee
1763 (17058 Ha 3 Bompoca | BorpocoB 1-2 | Bompocos
yMerb: Hcnonb3oBarh HETOYHOCTSM | Oe3
MJIaBUIIBHOE U U HETOYHOCTEU




3aJTMBOYHOE
obopyoBaHUE Ha
ONITUMAJTBHBIX
peKUMaXx.

BjaajeTb: HaBbikamu

nox0opa MiaBUILHOTO
Y 3aJIMBOYHOTO
000pyI0BaHUs JJIs
peanu3anuu 3aJaHHON
JIUTEUHON TEXHOJIOTUU
XyJ105K€CTBEHHOM
00paboTKK MaTepuaa.

3axanue I NMCbMEHHOM KOHTPOJILHOM padoThl Ne2.

J{1s1 BBIOpaHHOTO TEHEPATOPOM CITyHaHBIX YMCEIl BapUaHTa 3aJJaHusl TaiiTe
MMICbMEHHBIN OTBET HA HIKEITPUBEAEHHBIE BOIIPOCHI:

- Ha30BUTE MaTepUall OTHEYNOPHOI (GyTEPOBKH MEUH;

- IEPEYUCIIUTE OCHOBHBIE KOMIIOHEHTHI IIIUXTHI U UX OPUEHTUPOBOYHOE
KOJINYECTBO;

- Ha30BUTE UCTOJb3yeMbIe (IIIOCHI;

- HA30BUTE UCIIOJIb3YEMbIE PACKUCIIUTEIIN;

- YKaKUTE 00J1aCTh TPUMEHEHUS CIIOCO0a TUTABKH.

Bapuanrtsl 3axanuii 1 KPNe2,

BNag]’pJ:;HTOB Crioco6 miiaBku

1 Il;1aBka B MHAYKIIMOHHOM TUTEJIBbHOW €YU CEPOTO UYyT'yH a

2 I1;1aBKka BBICOKOIPOYHOIO 4YYT'yHa B QJIEKTPOIYTOBOM €YU

3 [l1aBka B MHAYKIIMOHHOM TUTEJIbHOW MEYU CTaIn
YTJIEPOAUCTON (IPOCTOM MEpEIiaB)

4 [1naBka cranu B /111 Ha HU3KOCOPTHOM IIMXTE

5 [1naBka ctanu jerupoBaHHOU

6 [InaBka OpoH3a B MHIYKIIMOHHBIX [TeUax M mevax
COMPOTUBJICHUS

7 [1naBka naTyHu

8 [1naBka Menbxuopa

9 [1naBka CIjIaBOB AJIFOMUHMS B II€YaX COMPOTUBIICHUS U
ra3oBbIX MeYax

10 [InaBKa CIjIaBOB 30J10Ta

11 I1naBka criyiaBoB cepedpa

12 [1naBKa CIJIABOB IIATUHBI




CocTaBuTtenb

« »

®.1.0., 101KHOCTb

(moanuce)

20 T

Ouenounoe cpeacrBo: Pacuérno-rpadpuueckas padora

HasBanue pabotel: PacueT onTHMAJBLHOIO cOCTaBa IIMXTHI HA DBM.

PaboTa BbINOIHSETCS 110 METOAMKE, U3JI0)KEHHON B METOIMYECKUX YKA3aHUSIX
«Pacuér ma IIDBM ontumanbHOro cocTaBa INMXTHI JJIS1 INIABKH JIMTEHMHBIX
CIUIAaBOBY». MeETOIMYECKHE YKa3aHWs K CaMOCTOSITENIbHOW padoTe Mo Kypcy
«Metamnypruaeckue npoueccb». MI'TY «MAMM».: - M.: 2004.-17 c.

Kaxnaplii CTyZEeHT mNoJydaeT OT MpemnojaBaTelsl BAPUAHT pacuéra U3
TaOJIMIIBI BAPUAHTOB 3aJaHUM.

IIK-3 CnocodeH K COCTABJIEHHIO 1 BHECEHHIO N3MEHEHU B TEXHHYECKYI0 JOKYMEHTAIMIO B CBSA3H

KOPPEKTHPOBKOH TeXHOJIOTMYEeCKHX NMPOIECCOB M PEKMMOB MPOU3BOICTBA Xy/H0:KeCTBEHHO-TIPOMbIIIJIEHHBIX

00bEeKTOB
Kontposnpyemblii | Konrposmpyembie Pacuérno-rpadpuueckas padora
pesyapTar TeMbl (pa3jaebl)
o0y4eHnuns AMCIUILTHHBI Kpurtepuu oneHnBanus
2 3 4 5
3HaTh: MeTonbl | [TmaBka OIICHKA OIICHKA OIICHKA OLICHKA
MIOJITOTOBKH U | JINTEHHBIX HEYIOBIIC | «yJOBIETB | “XOPOIIO», OTITUYIHOY
BBOJIa MCXOJIHBIX | CIUIABOB eciiu BBICTaBJISICTC
a a TBOPHUTCIIb OpHUTCIIBHO
JTAHHBIX, HMEIOTCS s CTYAEHTY,
porpaMm HO», — ecin | », CCIMN | yenouétsl B eCITH
«[Iuxrta BBIIIOJIHEH | BADUAHTBIL | odopmiieHHH | IOCTPOEH U
aBTOMAaTH3UPOBA TOJIBKO pacuéra rpaduka XOPOIIIO
HHas OJIVH HpecTaBIIe oopmIIeH
YMETD: BapHaHT HBI TOJILKO rpagux
yCTaHABIIUBAThH C pacuéra B 3aBUCUMOCTH
TTOMOIIIBIO ) CTOUMOCTH

KOMITBIOTEPHOU

Ta0JIUIHOM

MIUXTEI OT €€




[IPOrPaMMBI BUJIE coctaBa H
KOJIMYECTBEHHYIO MPOBEJIEH
3aBUCUMOCTDH aHaJIN3
CTOUMOCTH HOqueHHOﬁ
INUXTEI OT eé 3aBUCUMOCTHU
cocTaBa
KomMimiekT 3aganui 1J111 BLINOJHEHUSA
pacueTHoO-Tpaduueckoi padoThI
I[JISI BI)I6paHHOFO F€H€p3.TOpOM CﬂyqaﬁHLIX qUCEJI CIjiaBa OHpe,Z[eJ]I/ITG

ONTHUMAJIBHBIE COCTABBI IIUXT JUIS YETHIPEX BAPUAHTOB COOTHOILICHMS MEPBUYHBIX
Y BTOPUYHBIX METAJUIOB U CIUIaBOB B mmxTe. [locTpoiite rpadguk (rucrorpammy)
MOJTYYEHHOM 3aBUCUMOCTH.

NQ Mapka crnnaBa NQ BapuaHTa | Mapka cnnaBsa
BapuaHTa
1 BpO5L5C5 15 31CpM 585-80
2 Bp0O8C12 16 31CpM 585-200
3 bp0O8C21 17 31CpM 585-300
4 Bp010d1 18 31CpM 750-125
5 BpA9XK3n 19 31CpM 750-150
6 BpA10XK3Mu2 20 31CpM 990-5
7 BpA10XK4H4n 21 111 900-100
8 JIU38Mu2C2 22 [Tl 1x-950-50
9 JIL30A3 24 CY crienmalIbHBIHA
10 AK12M2 25 BUY50 I'A3
11 AK5M 26 CU25 3uJl
12 AK6MAKOIM?2 27 CY25bp1uok
13 CpM 875 28 GH 75-50-03
14 CpM 916 29 CY20 3uJl

30 30I'CJI

Pe3ynbrarsl paboThl
KOMITbIOTep», «Pe3ymbraThl pacuétay W TpaduK IONYYCHHOW 3aBHCUMOCTH)
ClIelyeT IPEICTaBUTh B JIEKTPOHHOM M pacrieyaTaHHOM BH/IE.

OHGHKa BBICTABJLICTCA  ITIOCIIC

pe3yJIbTaTOB BCEX BAPHMAHTOB pacuéra ¢ MpernogaBaTesieM.
®.1.0., 101KHOCTD

CocraBureip

« »

(moamuce)

20 1.

(«Tabauibl MOATOTOBKM JAaHHBIX JUISI BBOJAA B

COBMECTHOTO OOCYXXJIEHHUSI CTyJIEHTaMHU




OueHoyHoe CpeAcTBO MPOMEKYTOYHAA aTTeCTAlUA: IK3aMeH B (popMe Kelc-

3aJavdu

IMIK-3 Cnoco0eH K cOCTABJIEHUIO M BHECEHH IO U3MEHEHUIT B TEXHUYECKYIO JOKYMEHTAIUIO B
CBSI3U KOPPEKTHPOBKOI TEXHOJOTNYECKHUX MPOLECCOB 1 Pe:KMMOB IIPOU3BOICTBA
XY/10:KeCTBEHHO-TIPOMBINLIEHHBIX 00bEKTOB

Konrpoaupyemptii | KonTpoaupyembie Keiic-3agaua
pesyabTar TeMbl (pa3aeJibl)
o0y4eHus MCIHILTHHBI Kputepuu ouenuBanus
2 3 4 5

3HAHME: IIeun nexoB OLICHKA OLICHKA OLICHKA OLICHKa
Ha3HAYEHUS XYI0KECTBEHHOI'O | HEYJIOBJIETB | «YAOBJIETBOP | «XOPOILIO» COTJIMIHO»
PasINYIHBIX JINThS OPUTEIIBHO», | UTEITHHO» BBICTABJISICTCS | BRICTABJISIETC
orepartuii u HE BBICTABJISIETC | CTYJECHTY, s CTYJAEHTY,

BBINIOJIHUBIIE | S CTYACHTY, BBIIIOJIHUBIIE | BBIIOJHHUBII
MEPEX010B

My BCE BBINIOJIHUBLIE | MY BCE | EMY BCE
TEXHOJIOTHHICCKIX KOHTPOJIbHBIE | MYy BCE KOHTPOJBHBIE | KOHTPOJIbHBI
HPOLECCOB u PI'P, ummn KOHTpoJbHbl | U PI'P, ecnrm |e wu  PIP,
IJIAaBKHA €CJIN eu PI'P, JaHbI €CIIM  JaHbl
JINTEHHBIX KOJIMYECTBO eCclid JIaHbl MPAaBWIbHBIE | MIPABHJIbHBIE
CILIABOB MPaBWIbHBIX | IpaBWIbHBIE | OTBETHl Ha 6 | OTBETHl Ha 7
yMenHHe: OTBETOB OTBETHI HA 5 | BOIIPOCOB; u 6onee

MEHBIIIE 5 BOIIPOCOB BOIIPOCOB
YIPaBIATh
TEXHOJIOTHYECKHU

MH  TIpoleccaMu
IUIaBKU
JIMTEHHBIX
CILIaBOB
BJIaJICHHE:
CIIOCOOHOCTEIO

ONPEACIUTh U
Ha3HAYUTH
TEXHOJIOTHYECKHU
1 mpouecce
00paboTKu C
YKa3aHHEM
TEXHOJIOTHYSCKUX
MapaMeTpoOB I
MOJTyYEHHUS
TOTOBOM
MPOAYKLHUH.




CTyneHTy HaJUIeXKHUT BEIOpAaTh CIOCcO0 TUIABKH IS 33JaHHOW MapKH CIUIaBa U

YCJIOBUIA TPOU3BOJICTBA M OTBETUTH HA 8 BOIPOCOB:

-pacmiupoBKY MapKH CIljlaBa

-BBIOpATh TUI IJIABIJILHOW TIeUH;

-BHJI GyTEPOBOYHOTO MaTepHaa;

-laTh 000CHOBaHUE BBIOOpA THIA TIeur U €€ PyTEepOBKH;

- yKazaTb HEOOXOIWMBbIE KOMIIOHEHTbl IIUXTHI M HX OPHEHTUPOBOYHOE

KOJINYECTBO;

- YKa3aTb COCTaB (PJIIOCOB;

-yKa3aTh PACKUCIIUTEIH;

-yKa3aTb MOAU(PHUKATOPHI.

BapuaHTbl 3a1aHuil I KeHC-3a1a4U

No,Ne N YcnoBus npou3BOICTBA
JIuTelHbIN cIuiaB

BapUAHTOB

1 Cepsiit yyryn CU25 KpynHocepuiinoe
MIPOU3BOJICTBO

2 Bricokonpounslit uwyryn BUS0 CpennecepuiiHoe
MIPOU3BOJICTBO

3 Cranb yriepoaucras (pocToit CpennecepuiiHoe

neperiaB) Ctans35J1 MIPOU3BOJICTBO
4 Cranp yraepoaucras (Ha CpennecepuiiHoe
HU3KocopTHOM mmxte) Ctans35JI | mpou3BOACTBO

5 Crainp nerupoBannas 110 I'13J1 Mauiioe npou3BOJICTBEHHOE
MIPEANPUATHE

6 bponza bpO10d1 MaJioe IpoH3BOICTBEHHOE
MIPEANPUATHE

7 JTaryus J1L30A3 Maioe npou3BoICTBEHHOE
MIPEANPUATHE

8 CmuiaB cepedpa CpM 875 Maiioe npou3BOJICTBEHHOE
MIPEANPUATHC

9 Cmnas 3o0mota 31CpM 750-150 Marnoe npou3BOJACTBEHHOE
MPEANPUATHE

10 CmuraB mratunsl 1114 900-100 Maiioe npou3BOJICTBEHHOE
MPEANPUATHC

PexoMeHpanuy 1o BbINOJHEHHUIO KelC-3a1a4H.

Bapuant 3amanust 117151 Kelic-3a/1auu BEIOMPAETCS B MPUCYTCTBUU IK3aMEHYIOIITHXCS
METOIOM T€HEepaIluH CIyJYalHbIX uncen (Tadmuiel Excel ¢pynkmms
«CIIYVUMEX Y »).




CocraBuTenb

« »

(moamnucek)

20 T

®.1.0., 101KHOCTD

IlecToii cemectp. Paznen «Ileun mexoB Xya10:KeCTBEHHOIO JIUThS)

Ouenounoe cpeacrso: Konrpoabnas padora Nel «IlnaBuiibHble Ieuny;

IIK-3 CnocobeH K COCTABJIEHUI0 H BHECEHHI) H3MEHEHU B TEXHHYECKYI0 JOKYMEHTALMIO B CBI3H
KOPPEKTHPOBKOI TEXHOJIOrHYeCKHX MPOLECCOB M PesKHMOB MPOM3BOICTBA Xy107KeCTBEHHO-
NMPOMBIIIEHHBIX 00bEKTOB

KonTtpoaupyemsblii Kountpoaup Konrpoabnas padoraNel
pe3yJbTaT 00y4eHust yeMble TeMbI
(pasnensi) Kpurepuu ouennBanus
AU CIUILINH
BI 2 3 4 5
3HAHHUE: BUJOB Ileun OEXOB | OLICHKA OLICHKa OLICHKa IHCHKa
IIJ1aBUJIBHOI'O XYOOXKECTBC | «HCYIOBJICTB «YHOBJICTBOP | «XOpPOLIO» «OTJIMYHO»
00opyIoBaHu, HHOTO OPUTEIIBHO» | UTEIBHO» eciu BBICTABJISIETCS
HCIIOJIB3YEMOT'O IJId JINTHA €ClIn cClIn IMpaBUJIbHBI CTYACHTY,
MOJy4YCHUS IpaBUJILHBEIE | IPABUJILHBIE | € OTBETHI eciu
XYOOXKECTBCHHO- OTBCTHI JaHbI | OTBCTHI JaHbl | JAHBI HA 7u IMpaBHUJILHBIC
MIPOMBIITUICHHBIX MeHee 6 Ha 6 u Gonee | Oosee OTBETHI JaHbI
I/I3I[6J'II/II71 BOIIPOCOB BOIIPOCOB BOIIPOCOB Ha 8 u Oozce
YMEHue: BOIIPOCOB;
ONTUMHU3UPOBATH

pexuMoB pabouero
npouecca rneden

KoMmuiekT 3apanuii 1yisi KOHTPOJILHOM padoTsl Nel

(HaI/IMCHOBaHI/Ie ZU/ICLII/I]'IJ'[I/IHLI)

3ananue 1JI NMCbMEHHOM KOHTPOJIbHOU padoThl Nel no teme «IliiaBuibHbIE
ne4ymw?

Jliist TpEX pUCYHKOB, BEHIOPAHHBIX TEHEPATOPOM CIIYIANHBIX YUCEIT U3 TaOIHIIbI
BapUAHTOB 3aJlaHUM, TpeOyeTCs yKa3aTh Ha3BaHuA 1-oi, 2-0¥ u 3-ei mo3unun
KaXXJI0TO U3 PUCYHKOB.




BapuanTtsl 3agannii nis KPNel,

Ne, Ne

BapUAHTOB Ha3Banue pucynka

(pUCYHKOB)

1 BapuaHT KOHCTPYKIIMU BarpaHOYHOTO KOMILIEKCa

2 BarpaHnka 3akpbITOro TMna

3 Pacmupennas 30Ha TOpeHUS IPH JOTIOTHUTEITHHOM PSIE
bypm.

4 KoHCTpYKTHUBHBIE CXeMbl OECKOKCOBBIX BarpaHoK.

5 [1naBuIbHO-pa3naToyHas Nevb

6 [InamenHas cralimoHapHasi meyb IS TIaBKU aTFOMUHUEBBIX

CILIaBOB.

7 IToBOpOTHAS TT€Yh IS TJIABKH MEJIHBIX CIIABOB.

8 [11aBka cIyIaBOB aIFOMHHMS B TIe9aX COMPOTUBIICHUS 1
ra30BbIX ITeYax

9 ["a3oBast maxTHO-OTpakaTeIbHAS TIEYb IS TUIABKU

QJIOMUHUEBBIX CIJIABOB.

10 Hyrosas neus cepuun JCII

11 PacrinaBnenue muxThl MyTEM MPOKUTAHUS KOJIOJIIIEB.

12 Cxema oHO(Da3HOM NIEYn C HE3aBUCUMOM JTyTOM.

13 Pacmonoxenne myroBoi me4yu MOCTOSHHOTO TOKAa B
1exe

14 Paspes BeicokouactotHo neun MCT 006.

15 Cxema mIaBuUIbHON YCTAHOBKU C MHOTOSHEPIOKaHAIbHBIM

WMCTOYHUKOM TTUTAHMSI.
16 NHAYKIIMOHHBIN KaHAJIbHBIM MUKCEP IIAXTHOTO THUIIA.
CocraBurens N.0. ®amunus /A.W.Manspos/
(HOATmICE)
« » 2017 .

Ouenounoe cpeacro: Konrpoannas padora Ne2 «HarpeparenbHbie u
3QJIMBOYHO - JO3UPYIOLIUE YCTPOUCTBAY.

ITIK-4 Cioco0HOCTHI0 BLIOHPATH HE00X0ANMOe 000pPYA0BaAHME, HHCTPYMEHT M OCHACTKY IS
M0JIy4YeHUs1 TpedyeMbIX (PYHKIHOHAJIBHBIX M 3CTETHYECKHX CBOMCTB Xy/107KECTBEHHO-
NPOMBINLICHHBIX U31eJIHI




KonTponnpyemslii KonTpoaup KonrpoabHnas padoraNe2
pe3yJabTaT 00y4eHHs yemble TeMbl
(pasneasi) Kpurtepnu onenuBanus
JTUCIUILINH
Bl 2 3 4 5
3HAHMe: BUOB ITeun niexoB | omeHKa OIICHKA OIICHKA IeHKa
HArpeBaTebHOTO U XYIOXKECTBE | «HEYJOBIIETB | «yIOBJIETBOP | «XOPOIIO» | «OTIIHYHOM
3aJIMBOYHO- HHOT'O OPHUTEIILHO» | UTEIIbHOY» ecim BBICTABJISCTCS
JO3UPYIOIIETO JIUTHS eCIH eCIH NPAaBWIBHBI | CTYJCHTY,
obopyioBaHus, MpaBUJIbHBIC | MPABWIbHBIE | € OTBETHI eciu
UCTIONIE3YEMOTO JISI OTBETHI JIaHBI | OTBETHI JIaHBI | IaHbI HA 7 U | TIPABUIIbHBIC
MTOJTYYCHUS MeHee 6 Ha 6 u Oonee | Oosee OTBETHI JaHBI
XYH0KECTBEHHO- BOIIPOCOB BOIIPOCOB BOIIPOCOB Ha 8 u Oonee
MIPOMBIIIICHHBIX BOIIPOCOB;
U3 aenni
yMeHue:
ONTUMHU3HPOBATH

PSKHUMOB pabouero
mporecca
o0opynoBaHus

KoMnuiekT 3anqanuii 17151 KOHTPOJIbHOM padoTbl Ne2

(HaUMEHOBaHHUE JAUCIUTUTHHBI)

3agaHue 1) NUCHbMEHHOH KOHTPOJIbHOH padoThl Ne2 mo teme «IliaBuibHbIE

ne4ymn»

Jlist TpEX pUCYHKOB, BHIOPAHHBIX T€HEPATOPOM CIIYHUANMHBIX YUCEIT U3 TaOIHIIbI
BapUAHTOB 3aJlaHUM, TpeOyeTcs yKa3aTh Ha3BaHuA 1-oi, 2-0¥ u 3-ei mo3unun
KaXXJI0r0 U3 PUCYHKOB.

Bapuantsl 3aganuii qiss KPNe 2.

MIPYKUHHBIM ITPUBOJIOM.

No, No

BAapUAaHTOB HaszBanue pucynka

(pUCYHKOB)
1 [1naBusIbHBIC €YU C U3BJIEKAEMBIM 3aJTMBOYHBIM TUTJIEM.
2 [lenTpoOeskHas 3aJIMBOYHAS YCTAaHOBKA C

[lenTpoOexHas 3aTMBOYHAsI YCTAHOBKA C Ta30BOM FOPEIIKOM

WHyKIIMOHHBIE MJIABUJIbHBIE YCTAHOBKH C LIEHTPOOEIKHOMN




3aJIMBKOM.

5 I/IHILYKHHOHHBIe IJIABUJIBHBIC YCTAHOBKU C 3aJIMBKOM
BaKYYMHBIM BCACbIBAHUCM.

6 BakyyMmHbIE€ IUIaBUJIBHO- 3aJIMBOYHBIE YCTPOMCTBA CO
CTOITIOPHOM 3aJTMBKOM

CocraBurelb N.0O. ®amunus /A. . Manspos/

«

»

(moxmucs)

20 r.

OuenouHoe cpeacrso: PacuérHo-rpaduueckas padbora Nel.

HasBanue pabotel: «Pac4éT npoueccoB ropeHust TOMJINBAY.

IIK-3 CnocobeH K COCTABJIEHHIO I BHECEHHIO H3MEHEHU B TEXHHYECKYI0 JOKYMEHTAIMIO B CBSA3H
KOPPEKTHPOBKOH TeXHOJIOIHYEeCKUX NMPOLECCOB M PeKMMOB MTPOU3BOICTBA Xy/10:KeCTBEHHO-NIPOMbIIIJIEHHBIX

00beKTOB

Kourpoaupyemblii | KonTpoaupyembie Pacuérno-rpadpuueckas padora

pesyapTar TeMbl (pa3jaebl)

o0y4eHnuns AUCIHUILTHHBI Kpurtepuu oneHnBanus

2 3 4 5

3HATh: METOJBI ITeun nexos OLICHKA OLICHKA OLICHKA OILIEHKa
BBOJIa MCXOJHBIX | XYAOKECTBEHHOTO | «HEYIOBIIETB | «YAOBJIETBOP | «XOPOLIO», «OTIIUYHO»
JaHHbIX «Pacuér JIUThA OPUTEIIBHO», | UTEIBHOY, eciu BBICTaBIISIETC
IIPOLIECCOB €CIIH eciu UMEIOTCS s CTYIEHTY,
TOPEHHUS BBIIIOJIHEH BApUAHTHI HEJOUYETHI B eclu
TOILJINBAY TOJIBKO OJHMH | pacyéra oQOpMIIEHHH | IOCTPOEH U
yMeThb: BApUAHT npeJcTaBieH | rpaduka XOpO1IO
YCTaHaBJIUBATh C pacuéra. Bl TOJBKO B ogopmiieH
MIOMOUIBIO TaOJIMYHOM rpadux
KOMITBIOTEPHOU BHJIE 3aBUCUMOCTH
[IPOrpaMMBbI CTOMMOCTH
KOJIMYECTBEHHYIO LIUXTHI OT €€
3aBUCUMOCTD cocraBa U
CTOMMOCTH MIPOBEIEH
LIUXTHI OT €€ aHanu3
cocrasa u MTOJTyYEHHOM
IIPEACTABIIATH €€ 3aBUCUMOCTH
B BUJIE TPAPUKOB.




KomiuiekT 3aganuii 115l BbINOJTHEHUS
pacdeTHo-rpaguuecKoil padoThl
PaboTa BBINOIHAETCS IO METOJUKE, U3JIOKEHHOW B METOJAMYECKUX YKa3aHUAX
ManspoB A.M., Munae A.A. MuponoB A.C. Pacyér npo1eccoB ropeHus TOIINBa
B II€4axX JIMTEMHOTO TMPOM3BOJACTBA. Meroauyeckne yKa3aHus pPacy€THO-
rpadudeckoii pabore mo kypcy «lleun mmreitHOrO Tpom3BoACTBa», MITY
«MAMMN», 2010.-21-c.
Kaxnaplii cTyeHT nomydaer OT IpenoaaBaresis BapuaHT pacuéra u3
TaOJIMIBI BADUAHTOB 33JIaHUH U 3a/IaHue ISl TOCTPOEHUs Tpaduka.

BapuanTtsl 3aaHuii 1isi pacu4éTHOM padoThI
XUMHUYECKUMN COCTaB KAMEHHBIX yTIJIeH

Ne CpenHuii XUMHUYEeCKU COCTaB B
Ne HaumenoBsanue | Mapk % 2 = <O
/11 a § w o a
=
5 288
C/H| O |N|S|A|W| 3202
Q
o o o X B m =
1 Jmuanomramens | /] 76, |5, |12, |1, |4, |15 |7, | Bonee 37
BIN 0 |7 |2 6 |5 5
2 I"a30BEBII I 81, |5 183 |1, |3, [14, |6, | bonee 35
0 4 5 (8 |0 0
3 Kupnbrii K 85, |5 |56 |1, |3, |20, |3, 27-35
0 1 5 |10 |0 5
4 KoxkcoBsiit KK 86, |5 /501|112 |15 |3, |25-31
KHUPHBIHI 0 |0 515010
5 KokcoBslit K 87,14, 136 |1, 2 |17, 3, 17-25
0 0 510 0 5
6 OTOI1IeHHBIN OoC 89,14, 2711, |2, |12, |3, 14-22
CIEKAIOIUICS 0 5 513 5 10
7 Tomuin T 90, [ 4, |21 |1, |2 |12, | 3, 9-17
0 2 512 0 0
8 Tourui TC 90, |3, |18 |1, |2, |12, |3, | Menee9
CIIEKAIOIIUICS 7 8 5 |2 0




Cocrasn KHUIKOT'O TOIININBA

Torumso ['oprouast macca B %
S C H (O+N)
Kepocun 0,2 86,0 13,7 0,1
ComnsipoBoe 0,3 86,5 12,8 0,4
MoTtopHoe 0,4 86,5 12,6 0,5
Ma3zyT MaJIOCEepHUCTBIN 0,5-0,7 86,5-87,8 | 12,5-10,7 0,5-0,8
Ma3zyT CepHHUCTBIN 2,5-3,2 85,0-85,3 | 11,8-11,0 0,7-0,5

Cpennuii cocTaB HEKOTOPBIX TPUPOAHBIX Ia30B

MecTopoxaeHue

OOBeMHast 1011 COCTABIAIONINX, %o

CH,

CoHs

C2H8 C4H10

CsHp, | CO,

CraBpomnoJibckoe
(XamymMcKuii
TOPU30HT)

98,7

0,35

0,12 | 0,06

- 0,1

0,67

CraBpomnoJibckoe
(ropu30HT
3elieHas CBUTA)

85,0

4.4

2,4 1,8

1,3 0,1

5,0

Bousrorpaackoe
(Bepeiickuid
TOPU30HT)

98,5

0,5

0,1 —

0,9

Enmanckoe
(CaparoBckas
0071., BepeucKuit
TOPU30HT)

94,0

1,8

0,4 0,1

0,1 0,1

3,5

CrenaHOBCKOE
(CaparoBckas
00J1., IEBOHCKUM
TOPU30HT)

951

2,3

0,7 0,4

0,8 0,2

0,5

byrypycnanckoe

81,7

5,0

2,0 1,2

0,6 0,4

8,5

0,6

JlanraBckoe
(YCCP)

98,3

0,3

0,12 | 0,15

1,03

[HIebenmnuckoe
(YCCP)

93,5

4,0

1,0 0,5

0,5 0,4

0,4

bepesanckoe
(KpacHomapckuii
Kpaii)

89,6

4,1

0,7 0,1

1,3 3,8

0,4




JlenuHrpazackoe
(Kpacuomapckuii | 90,9 5,2 1,3 0,2 1,5 - 0,9 —
Kpaif)
Pexomenganuu nmo Beinojinennio PI'P Nel.
PesynbpraTel  paboOTBI  cleayeT  MPEACTaBUTh B DJIIEKTPOHHOM U

paciicyaTaHHOM BHUJIC TaOJTMYHOM U Fpa(bI/I‘{CCKOM BHUIC.

OHCHKa BBICTABJIICTCA  ITIOCJIC
PE3YIIbTATOB BCCX BAPHUAHTOB pacqéTa C IIPpCIIo4aBaTCIICM.

COBMCCTHOTI'O O6CY}K,ZIGHI/ISI

OuenouHoe cpeacrso: PacuérHo-rpaduueckas padbora Ne2.
HazBanue pa®otsl: «Pacuér 3sekrpudeckoro KIIJI cucrembl mHAyKTOP-

CcaaKa».

CTYACHTAMH

IK-3 Cnoco0eH K COCTABJIEHUIO U BHECEHHI) M3MEHEHHH B TEXHUYCCKYIO JOKYMCHTALIUIO B CBAI3N

KOPPEKTHPOBKOIi TEXHOJIOTHYECKUX MPOIECCOB H PE;KUMOB MPOU3BOJACTBA XY/I0KeCTBEHHO-MPOMBIIIJIEHHBIX
00bEKTOB

Kourpoaupyemblii | KonTpoaupyembie Pacuérno-rpadpuueckas padora

pe3yibTaT TeMbl (pa3jaeibl)

o0yuenust AMCIHILTHH B KpuTtepuu oneHuBanus

2 3 4 5

3HATh: METOJBI ITeun nexos OILIEHKa OILIEHKA OILIEHKa OILIEHKa
BBOJIA MCXOJHBIX | XYAOKECTBEHHOTO | «HEYIOBIIETB | «YAOBJIETBOP | «XOPOLIO», «OTIINYHO»
JNaHHBIX «Pacyér JIUThA OPUTEIIBHO», | UTEIBHOY, eciu BBICTaBIISIETC
JIEKTPUYECKOTO eciu eciu UMEIOTCS s CTYJAEHTY,
KIIJI cucremsl BBIIIOJIHEH BApUAHTHI HEJOUYETHI B eclu
UHIYKTOp- TOJBKO OJMH | pacyéra OoQOpMIIEHHH | IOCTPOEH U
cagKay. BApUAHT npeicTaBieH | rpaguka XOpOILIO
YMeETh: pacuéra. Bl TOJBKO B odopmiieH
yYCTaHaBIIUBATh C TabJIMYHOM rpadpux
IIOMOIIBIO BHJIE 3aBUCUMOCTHU
KOMITBIOTEPHOU CTOMMOCTH
IIPOrpaMMBl LIUXTHI OT €€
KOJINYECTBEHHYIO cocraBa U
3aBHCUMOCTD IIPOBENEH
[1apaMeTpOB aHanu3
CHUCTEMBI IIOJIyYEHHOMN
MHJYKTOp-CaJKa. 3aBUCUMOCTH




KoMmmiaekT 3aganmnii 11 BeinmoJiHeHus 1 PI'P Ne2

PaboTa BBINOIHAETCS IO METOJUKE, U3JI0KEHHOW B METOAMYECKUX YKA3aHUSIX
ManspoB A.M., Munaes A.A. MuponoB A.C. Pacuér snmekrpuueckoro KIIJI
CUCTEMBbl HHIYKTOpP-CaJKa HWHIYKIMOHHBIX THUIEJIbHBIX Tedeil. Meroauueckue

yKa3aHUs

pacu€THo-Tpaduueckoit pabore mo Kkypcy «lleun muTeriHOTO

npousBojicTBay, MI'TY «MAMW», 2010.-22 c.
Kax b1 cTyieHT nojiyyaet OT MpenoaaBarelisi BApPUAHT Pacuéra u3
TaOHIIBI BAPUAHTOB 3aJJaHUH U 3aJjaHue JJIs IOCTPOCHUS rpaduka.

BapuanTsl 3aganuii 1151 pac4éTHOMH padoThI

IepeyeHb HHAUBUAYAJIBHBIX 32JaHUH 110 PACYETHO-TPaPUIECKON

padore (yacTtora Toka B HHAYKTOpe paBHa 24001, ecoiu B 3aJaHUU He

yKa3aHa Jpyrasi 4acToTa.

Ne
BAapHUAHTA Tema 3aganus

1 [TocTpouTs rucrorpaMmy 3aBUCUMOCTH MPEIEIBHOIO 3JIEKTPUUYECKOTO
KIIJI oT yaenpHOTO COMPOTUBIIEHUS, HATPEBAEMOr0 MeTasla

2 [Toctpouts rpaduk 3aBucumoctu syekTpuuyeckoro KIIJ narpesa
KUJIKOW cTad OT Kod(PUIMEHTa 3aloJHEHUS WHAYKTOpa MpH
D1 =300MM

3 [Toctpouts rpaduk 3aBucumoctu siekrpudeckoro KIIJ[ nHarpesa
KUJKOU CTAJIA OT TOJIIMHBI CTeHKHU TUTIISI ipu D, =300MM

4 IToctpouTts rpaduk 3aBucumoctr daekrpuueckoro KIIJ[ narpeBa meau
OT TOJIIIMHBI CTEHKU TUTIIA 1pU Dy, =310MMm

5 [Toctpouts rpaduk 3aBucuMocTu snektpuueckoro KIIJ narpesa
KUJAKON CTaJIM OT TOJIIHUHBI CTEHKU TUTIIS 1ipu Dy, =400MM

6 [Toctpouts rpaduk 3aBucumoctu siekrpudeckoro KIIJ[ nHarpesa
KUJKOU CTAJIA OT TOJIIUHBI CTEHKHU TUTIISI ipu D, =530MM

7 [loctpouts  rpaduk  3aBUCMMOCTM  ONTUMAJBHOTO  pa3Mmepa
HWJIMHIPUYECKUX TMPYTKOB MArHUTHOM CTajid, HarpeBaeMbIX Ha
gactoTax 50, 250, 1000 u 2400111

8 [Toctpouts  rpaduk  3aBUCMMOCTH  ONTHUMAJIBLHOTO  pa3Mepa
HWJIMHJIPUYECKUX TPYTKOB HEMArHUTHOM CTajlM, HarpeBaeMbIX Ha
yacrtorax 50, 250, 1000 u 2400111

9 [TocTpouTts rpaduk 3aBUCUMOCTH ONTHUMAIHHOTO pa3Mepa IUIaCTUH
HEMarHuTHOW cTaiu, HarpeBaembix Ha yactotax 50, 250, 1000 u
2400I 1

10 [Toctpouts rpaduk 3aBUCUMOCTH ONTHUMAJIBHOTO pa3Mepa IUIACTHH

MarHMTHOM CTaJiM, HarpeBaembix Ha yactorax S50, 250, 1000 u 24001




11 [TocTtpouTh TrpaduK 3aBUCUMOCTH ONTHUMAJIBHOTO pa3Mepa IIapoB
HEMarHuTHOW CTaju, HarpeBaembiXx Ha yactorax 50, 250, 1000 wu
2400I 1

12 [TocTtpouTs TrpaduK 3aBUCUMOCTH ONTHUMAJIBHOTO pa3Mepa IIapoB
MarHMTHOM CTaJiM, HarpeBaembix Ha yactoTtax 50, 250, 1000 u 24001

13 [loctpouts  rpaduk  3aBUCUMOCTH  ONTHMAJIbHOTO  pa3Mmepa
HWJINHIPUYECKUX NIPYTKOB MEIM, HarpeBaempix Ha dacrorax 50, 250,
1000 u 24001

14 [loctpouts  rpaguk  3aBUCUMOCTH  ONTHUMAJIBHOTO  pa3Mmepa
UUJIMHAPUYECKUX NPYTKOB aJOMHUHUSA, HArpeBaeMbIX Ha dactorax S0,
250, 1000 u 2400I'g

15 [TocTpouTth rpaduk 3aBUCUMOCTH ONTHUMAJIBHOTO pa3Mepa IIACTUH
MenM, HarpeBaembix Ha yactoTax 50, 250, 1000 u 24001

16 [Toctpouts rpaduk 3aBUCHUMOCTH ONTHUMAJIBLHOIO pa3Mepa IUIACTUH
aOMUHMS, HarpeBaeMbIX Ha yactorax 50, 250, 1000 u 24001 11

17 [TocTtpouTh rpaduK 3aBUCUMOCTH ONTHUMAJBHOTO pa3Mepa IIapoB
MeaM, HarpeBaembix Ha yacrtorax S50, 250, 1000 u 24001

18 [TocTtpoute TpaduK 3aBUCUMOCTH ONTHUMAJIBHOTO pa3Mepa IIapoB
aTIOMUHMS, HarpeBaeMbIX Ha yactorax 50, 250, 1000 u 24001 11

19 Beruucnuts anextpudeckuit K11/ HarpeBa npyTka HEeMarHuTHOM CTaIu
muamerpoM 200mMMm B wuHAYKTOpe auameTrpoMm 310MM Ha dacToTe
2400I'm.  OmnpenenuTes  OuaMeTp  OpyTKa  MArHUTHOW — CTalu
HarpeBaeMoro B Tex ke ycaoBusx npu ToM xke KII/I.

20 BplunCcIUT MUHAMAIBHBIM JUAMETp LWIMHAPA HEMAarHUTHOW CTalH,
HarpeBaemoro Ha yacrorax 50, 250, 1000 u 2400I'u. IlocTpouth
rpaduk.

21 Brruncnut MUHMMaNbHBIN TUaMETp UUIMHIpPA MEIN, HarpeBaeMoro Ha
yactortax 50, 250, 1000 u 24001 11. ITocTpouTh rUCTOTPAMMY.

22 Bpluvcnur  MUHUMAaNbHBIA  JWAaMeTp — LWJIMHApPA  AFOMUHUS,

HarpeBaemoro Ha yactorax 50, 250, 1000 u 2400I'u. IToctpouts
rpaduk.

Pe3ynbTaThl paboTHI ClIeIyEeT TPEACTABUTh B DJICKTPOHHOM U

pacreyaTaHHOM BHJI€ TaOJIMYHOM U TpaUuecKoM BHIE.
OneHka BBICTABISIETCS TIOCIE€ COBMECTHOTO OOCYXAEHHUS CTyAeHTaMu
pE3yJIbTaTOB BCEX BaPUAHTOB pacyETa C MPENnoaaBaTesieM.




OueHoyHoe CpeACTBO MPOMEKYTOYHOM aTTeCTALMU- IK3aMeHa B opMme Kelc-

3agadu

IIK-3 Cnoco0eH K cOCTABJIEHUIO U BHECEHHI0 M3MEHEHU I B TEXHUYECKYI0 TOKYMEHTAIUIO B
CBSI3M KOPPEKTHPOBKOIi TEXHOJIOTN4YEeCKHX MPOIECCOB U PesKMMOB IIPOU3BOACTBA
XY/10:KeCTBEHHO-TIPOMBINLIEHHBIX 00bEKTOB

Konrposupyembiii | KoHTposmupyemble Keiic-3agaua

pesyabTar TeMbl (pa3jaeibl)

o0yueHus JMCIMILTHHBI Kpurepuu ouennBanus

2 3 4 5

3HAHUE: ITeun niexoB OLICHKA OLICHKA OIICHKA OIICHKA
YCTPOWCTBO U XYJI0)KECTBEHHOT'O | «HEYJOBJIETB | «YJOBJETBOP | «XOPOLIOY «OTIINYIHOY
MIPUHIIAIT JIAThS OpUTEIIHOY», | UTEIIBHOY» BBICTABIISICTCS | BEICTABIISACTC
JIEUCTBUSA NeUeH HE BBICTABJISIETC | CTYJIEHTY, S  CTYyIEHTY,
M 3JIMBOYHO- BBITIOJIHUBIIIE | S CTYACHTY, BBIINOJIHUBIIE | BEIITOJHHBIII
JIO3UPYIOIINX My BCE BBIIIOJIHUBLIE | MY BCE | eEMy BCE
YCTPOMCTB LIEXOB KOHTPOJIbHBIE | MY BCE KOHTPOJIbHBIE | KOHTPOJIBHBI
XYIOXKECTBEH- u PI'P, unu KOHTpoieHbl | U PIP, ecim |e wu PIP,
HOT'O JIUTHS ecln eu PI'P, JTAHBI eCclId  JaHBI
yMeHHe: KOJIMYECTBO eClId JTaHbl MpaBWIbHBIE | NMIPABUJIbHBIE
YIIPABJIATh MpPaBUJIBHBIX | MPAaBWIbHBIE | OTBETHI Ha 4 | OTBETHI Ha 5
pabouum OTBETOB OTBETHl HA 3 | BOMIPOCOB; u Oonee
nporeccaMu MEHbIIE 3 BOITPOCOB BOITPOCOB
reyei
BJIaJIeHHE:
CIIOCOOHOCTBIO
000CHOBAaHHO
BBIOMpATH MEYH,
HarpeBaTellbHbIE
1 3aJIMBOYHO —
JIO3UPYIOIINE
YCTPOMCTBA JJIst
OCYIIECTBIICHUS
mpoliecca B Lexe.

CTyneHTy HaJUIeKUT BBIOPATh ME€YH, HarpeBaTeIbHbIE U 3ATMBOYHO — JI03UPYIOIINE
yCTpOICTBa, HEOOXOUMBIE I pean3allii MPOU3BOACTBEHHOIO MpoLiecca.
[To xaxxqoMy M3 BEIOpaHHBIX BUIOB 00OPYIOBaHUS CIEIYET yKa3aTh:
- 000CHOBATh CICIAHHBIN BHIOOP, Ha3BaB JIPYTHE BO3MOXKHBIC BApUAHTHI PEUICHMUS;
- c1oco0 reHepalyy B HEM Teria;
- Xapakrep pyTepoBKH (€CIIM OHAa UMEETCH );
- Xapakrep aTMoc(epsl;
- ¢popmy pabouero mMpoCcTpaHCTBa;




- MAKCUMAJIbHYIO TEMIIEPATypy (OpPHEHTHPOBOYHO).

Bapuanumut 3a0anuit ona keiic-3aoauu

Bug muthbs Cnas No BapuanTa
OpOH3BI 1
Xyooorcecmeenno- JaTyHU 2
NPOMbLULTIEHHOEe TUMbE | CTIABBI ATFOMUHUS 3
yyeyH cepolli 4
cepebpa 5
FOsenupnoe 30710ma 6
Mmeou 7
YTICPOANCTOMN CTaIN 8
JIETUPOBAHHAS CTaJb 9
CEpOoro 4yyryHa 10
.. | BRICOKOIIPOYHOTO YyT'yHa 11
Aemompaxkmopnoe 1umvé v
JIETUPOBAHHBIN YYTYH 12
MEJIHbIE CILJIABbI 13
CILJIaBbI AJTFOMUHUS 14
MarHnueBbi€ CIUIaBbI 15

PexoMeHganuu nmo BHINMOJHEHUIO KelCc-3a1a4M.

BapuanT 3aanust 11 keic-3a1auu BEIOUpAETCsl B IPUCYTCTBUM IK3aMEHYIOIIUXCS
METOJIOM IeHEepaIliy CITydalHbIX yrcen (Tadymibl Excel pyHkims
«CIIYUMEXY»).



	-Б1.2.ЭД.4.1 Технология плавки литейных сплавов и печи цехов художественного литья
	Техн плав и печи
	Техн_плавки_печи_совр094

	-Б.1.ДВ.4 Технология плавки литейных сплавов и печи цехов художественного литья
	Б.1.1.ДВ.4 Технология плавки литейных сплавов и печи цехов художественного литья
	Технология плавки литейных сплавов и печи цехов художественного литья




