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JIucer akryaau3zanuu pado4eii nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, 00CyxaeHa u ogoopena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceanuu Kadeapsl MeTaurypruu 1 XUMHUECKUX TEXHOJIOTHM

[Iporokomor 20 . Ne

3aB. xadenpoit A.C. }apquKo

Pabouas mporpamma nepecMoTpeHa, 00CykaeHa U oo0peHa i peanm3aruu B 2026 - 2027
y4eOHOM rojly Ha 3aceaHuu Kadeapsl MeTaurypruu 1 XAMHUECKUX TEXHOJIOTHI

IIporokomor 20 . Ne

3aB. xadenpoit A.C. }queHKo

PaGouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanuszauu B 2027 - 2028
yueOHOM rofly Ha 3aceaHuu kadeapsl MeTaulypruu 1 XUMUYECKUX TeXHOIOTHi

IIporokomor 20 . Ne

3aB. kadeapoii A.C. )TapquKO

PaGouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena s peanusauu B 2028 - 2029
y4eOHOM Toly Ha 3aceaHuu Kadeapbl MeTaurypruu 1 XAMUYIECKUX TEXHOIOTHA

[Iporokomor 20 1. Ne

3aB. kadeapoii A.C. )TapquKO




1 Ilesin ocBOEHMS AMCHMILINHBI (MOYJIAA)

[enssMu OCBOCHHMS NUCUMIUIMHBI "YTpaBieHUE TEXHOJIOTHYECKUMH IMPOIIECCAMH
IPOM3BOJCTBA UYyryHa B JIOMEHHBIX Meyax" SBISAIOTCA: (OpMUpOBaHHE Yy OOyYaroluxcs
OBJIQJICHHE TPEICTABICHUSIMH, 3HAHUSIMHU, YMEHUSAMH U HaBBIKAMH B COOTBETCTBHHU C BHUIOM
npoecCHOHANBHOM  JESATeNbHOCTH:  OCYIIECTBIIEHHWE  YIPABJICHUA  METALTYypPTUYECKUMU
MpoleccaM Ha IMpUMEPE JOMEHHOIO MPOIECcca, OCYIIECTBIEHNE KOHTPOJISI TEXHOJIOTUYECKOTO
mpolecca BBIIJIABKY YyTyHa B JIOMEHHBIX Ie€4Yax; BHIIOJHEHHE MEPOIPHUATHI 10 00ecreueHuIo
KauecTBa Yyr'yHa B COOTBETCTBHU C TpeOOBaHWEM MMOTpeOHTeNs; opraHu3anus 3((eKTHBHON
paboThl JOMEHHBIX TeYel; MpoBeneHue aHanu3a 3p(HEKTUBHOCTU M PE3yJIbTATUBHOCTH PaOOTHI
JIOMEHHBIX TT€YEH.

2 MecTo IMCHUILTHHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOMH NPOrpaMMbl

JucuuiuinHa YIpaBieHHE TEXHOJOTHYECKMMH IpOoLeCCaMy MPOU3BOJCTBA UYyryHa B
JOMEHHBIX TIe4yaX BXOJWUT B YacThb y4eOHOro IutaHa (HOPMUPYEMYIO YYaCTHHUKAMH
00pa3oBaTeNbHBIX OTHOLLICHUH 00pa30BaTeIbHON IPOrPaMMBI.

JUis  u3ydeHus  JUCUUIUIMHBI ~ HEOOXOAMMbBI  3HaHMS  (YMEHHUs,  BIJIQJICHUS),
chOopMHUPOBAHHBIE B PE3YJIbTATE U3YUCHUS AUCLHUIUINH/ IPAKTUK:

KoMnbroTepHbie METO/IbI TPOEKTUPOBAHMSI DJIEMEHTOB METAJITyPIHUECKUX ITeUel

OCHOBBI METAJITyprU4€CKOr0 IPOU3BOICTBA

KomMmbtoTepHbie METO1bI TPOEKTUPOBAHMS METAJLTYPTUUECKUX LIEXOB

3HaHusl (YMEHUS, BIAJE€HUs), OTYYEHHbIE IPU U3YyYEHUU AAHHON AMCLMILIUHBI OyIyT
HEO0XOIUMBI [Tl U3YyUEeHHUS TUCIUITIINH/TIPAKTHK:

HayuHno-uccnenoBatenbckas pabora

[ToaroToBKa K MpoIeIype 3alIiThl ¥ 3alIMTa BBITYCKHOW KBAIN()UKAITUOHHON pabOTHI

IToaroToBka K caye u caaya rocyapCTBEHHOI 0 SK3aMeHa

3 Komnerenuuu ody4amomerocsi, popMupyemMbie B pe3yJibTaTe 0CBOCHUSA

AUCHHILINHBI (MO1YJIfA) U IVIAHUPYEMbIe Pe3yJibTaThbl 00y4YeHUs

B pesynbrare ocBoeHHS AUCHMILIUHBI (MOAYNs) «YIpaBleHWE TEXHOJIOTHYECKHUMHU
mpoleccaMy MPOU3BOJCTBA YyryHa B JOMEHHBIX Ie4yax» oOydaromuics IoJDKeH o0anarh
CIACAYIOIMUMHA KOMIICTCHIMAMMN:

Kon nanukaTtopa HMHaukaTop TOCTHKEHUS KOMIIETEHITUN

[IK-4 CnocobeH BBINOIHATH 3aJaddl IO OLEHKE ChIPbS U METAJUIyprMUYeCKOHl IMpOIyKIHUH,
KOPPEKTUPOBATh U KOHTPOJIMPOBATH NPOU3BOACTBEHHBIN IIPOLIECC

[1IK-4.1 OueHuBaeT ChIpbe W METALTYPTUYECKYIO MPOAYKLHIO, KOPPEKTUPYET U
KOHTPOJIUPYET MPOU3BOJCTBEHHBIH MpOLIECC ¢ OOOCHOBAaHUEM MPHUHATHIX
TEXHOJIOTUYECKUX U TEXHUUYECKHUX MEp

[IK-6 CnocoOeH OCyIIECTBIATh YIpPaBJICHHWE TEXHOJOTHYECKHM IPOIECCOM IO IMOJIYYEHHUIO
METAJUTYPTUIECKON NPOAYKIINU

[K-6.1 OcyuiecTBisieT yrnpaBieHUE TEXHOJOTUYECKUM MPOIIECCOM IO MOJIYUYEHHUIO
METAJUTYPrHYeCKON NPOIYKIUU




4. CTpyKTypa, 006EM M COEpKAHNE JUCHUIIIMHBI (MO1YJIsSA)
OO6miast TpyI0EMKOCTh AUCIUIUIMHBI COCTABISIET 3 3a4yeTHhIX enuuull 108 akaa. yacoB, B TOM
YHClIe:
— KOHTaKTHas pabora — 63,8 akaJl. 4acoB:
—ayauTopHas — 60 akaj. 4acos;
— BHeayJIuTOpHas — 3,8 akaJl. 4acoB;
— caMOCTOsITeNNbHAs paboTa — 8,5 aKkaj. 4acos;
— B (popMe npakTHIECKO MOATroTOBKH — 0 akas. 4ac;
— [IOAATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

CDopMa aTTeCTaluu - SK3aMCH

AynutopHas 3 s
o | xomrakTHas paGora E z ®opma Texy1ero
=
5 B aKaJ. yacax 5] Bun KOHTPOJIS
Paznen/ Tema 3 (B axan ) = ca . p Kon
g 3 MOCTOSITEIEHOM |  yCIIeBaeMOCTH U
JCIUTUTAHBI 5 £ = . | xomMmereHIMH
®) o & paboTh MIPOMEKYTOYHOH
na6. | mpakr. | € &
Tex. : 1 28 aTTeCTalHH
3aH. 3aH. | O &
1.  VYmpaBnenme  mporeccoMm
BBIIIyCKA JKUIKUX  MPOIYKTOB
IIABKH
[Touck VYerHBIl onpoc,
1.1 IlogroToBka K BEIMYCKY, .
JIOIOJIHUTEILHON BBIIIOJIHEHNE I1IK-4.1,
COOCTBEHHO BBIITYCK 1 0,5 o
uHpopmanyu 1o KOHTPOJIbHOU ITK-6.1
JKHIKHX ITPOTYKTOB TUIABKH .
3aJaHHON TeMe paboter Nel
Brimonnenue
qer qeT
acueta "Pacue
rpaduka Ortuer 1o
1.2 TI'padpux  BbIDIyCKOB| 6 pag I1K-4.1,
1 4 0,5 BBIITYCKOB JUIs BBIIIOJIHEHHOMY
YyryHa W IIIaKa o . [IK-6.1
JIOMEHHBIH redeit pacuery
Pa3IUYHOTO
o0bema"
1.3 Henonanku npu W3zyuenue K41
BBIITyCKE KUAIKAX 1 0,5 | reopernyeckoro | YcCTHBIH ommpoc K 6. 1’
MPOIYKTOB IUIaBKU Marepuaia ’
HWroro no pazneny 3 4 1,5
2. VYmupasnenue
BCIIOMOTATEeJIbHBIMU POLIECCAMU
JOMEHHOTO ITPOM3BOJICTBA
. N3zyuenue
2.1 VYnpaBneHue cucteMoit N I1K-4.1,
3 6 0,5 | reoperndeckoro | YcCTHBIH ommpoc
HIMXTONOAAYU [1K-6.1
Marepuana
2.2 VmpaBieHHe CUCTEMOU IIpopaboTka K-4.1
MoAaYu AyThsl B JTOMEHHYIO| 6 2 0,5 JIEKIIIOHHOI'O VYerHbIi opoc K 6. 1’
nevb MaTtepuana ’
2.3 VYnpaBieHue cucTteMoil W3zyuenue Beinonnenue K41
OYHCTKA  KOJIOIIHUKOBOTO 4 6 0,5 | reopernyeckoro KOHTPOJIBHON K 6. 1’
rasa Marepuaia paboThr Ne2 ’




2.4 VYmupaBieHHE CHUCTEMOU

ITouck

. JIOTIIOJTHUTEILHOM . I1K-4.1,
OXJIaXKIEHUS IOMEHHOM 2 0,5 VYerHbIi opoc
nHpopMauu 1o [1K-6.1
neuu .
3aJlaHHOM TeMe
HWroro no pazgeny 11 12 2
3.  VYmpaenenue mporeccaMu
KpPaTKOBPEMEHHBIX U JUIUTEILHBIX
OCTaHOBOK JJOMEHHOM neun
[Touck
3.1 YmpasieHue npoueccom OTIOJIHUTEIbHOU . ITK-4.1
p Tpou 2 0,5 A VYerHbIi opoc ’
3alyBKH JJOMEHHOM €YU nHpopmau Mo ITK-6.1
TeMe 3aHATHS
32 OcraHoBKa neyu: IMounck
KpaTKOBpPEMEHHas, OTIOJIHATEIHHOM Ny I1K-4.1
p P 1 0,5 A VYerHbIi ompoc ’
JUTMTETIbHAS u HHPOPMALUH T10 [K-6.1
BEIHY K ICHHAS 3aJlaHHOH TeMe
Toaroroska IIpencraBnenue
3.3 TIlyck meun mocine 1 0.5 JIOKJIaJIOB 110 TEME I pe3IelHTa i 1o IIK-4.1,
OCTAHOBKHU ’ "OcTaHoBKa p ! [1K-6.1
9 " TeMe JIOKJIaza
JOMEHHOMH Ieun
IloxroroBka u
odopmiieHue
. . [K-4.1,
3.4 OcHOBHBIE BHIIBI aBapuit 1 0,2 pe3yIbTaToB VYerHbIi opoc TK-6 1
1a00paTOpHOI ’
pabotsr Ne3
[Touck
o Brimonnenue
JIOIOJIHUTEILHON . I1IK-4.1,
3.5 BeliyBKa ¥ pEMOHT IIeUd 1 0,2 KOHTPOJIBbHON
HHPOPMAITUH TT0 [K-6.1
. paboTsr Ne3
3aJlaHHOH TeMe
IIpopaboTka
3.6 PexoncTpykuus PopP . [IK-4.1,
N 1 1,6 JIEKLIHOHHOTO VYerHbIi ompoc
JIOMEHHBIX MeYen [1K-6.1
Marepuana
Hroro no pazmeny 7 3,5
4. YrpaBieHue X0J0M JOMEHHON
TJIaBKU
Brimonnenue
4.1 Konrpons u CaMOCTOSTEIbHON
" Oruer 1o
peryiaMpoBaHue pabots! "OueHka . [1IK-4.1,
3 4 0,5 BBINOJIHEHHOM
TEXHOJOTHYECKHUX CX0Jia MIUXTOBBIX . TIK-6.1
CaMOCTOSITENIbHOM
rapameTpoB MaTepHaJoB 110
pabore
MOKa3aHHUsAM
KHUIT"
4.2 CnocoObl BoO3neiCTBUS 3 4 0.5 Nzyuenue [K-4.1,
Ha XO0JI IeYn ’ TEOPETHYECKOTO | YCTHBIN Ompoc [1K-6.1
Mmarepuaia
4.3  PaccrpoiictBa  x0za W3zyuenue Beinonnenue K41
JIOMEHHOM TJIaBKA u 3 6 0,5 | reopernyeckoro KOHTPOJBHBIX K 6. 1’
CIOCOOBI UX YCTPAHEHUs Marepuaia pabot Ne4,5 ’
Wroro no paspeny 9 14 1,5
Hroro 3a cemectp 30 30 8,5 9K3aMeH
Hroro no gucuuiringe 30 30 8,5 SK3aM€EH




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

Jns  peanu3anuu  MPETyCMOTPEHHBIX BHUJOB  y4eOHOM pabOTBl B KaudecTBe

0o0pa3oBaTeNbHBIX ~ TEXHOJIOTMA B TPENOJABAaHWHM  JUCHHUIUIMHBI  «YTIpaBJIeHUE
METaJLTYpPrHYeCKUMU poLeccaMim» UCTIOJIB3YIOTCS KaK TpaaULIUOHHAS u
MOy TbHO-KOMITETEHTHOCTHAS TEXHOJIOTUH, TaK U TEXHOJIOTHUS IPOOJIEMHOTO U UHTEPAKTHBHOTO
0o0yueHu .

C uenbto peanus3alMd KOMIIETEHTHOCTHOIO MOAXOAa, a Takxke (OpMHpOBaHUS MU
pa3BUTHA NPOPECCUOHATIBHBIX HABBIKOB OOYYAIOLIMXCS pEeau3yloTCs CIEAYIOLIMe CpPeACTBa,
CIO0COOBI ¥ OPraHN3allMOHHBIE MEPOTIPUSATHS:

U3y4yeHHE TEOPETUYECKOro Marepuana AMCLUUIUIMHBI Ha JIEKIMAX C HCIOJIb30BaHUEM
KOMIIBIOTEPHBIX TEXHOJIOTUH;

CAMOCTOSITEJIbHOE ~ H3yYEHHE  TEOPeTHYeCKOro  Marepuana  JUCHUIUIMHBL ¢
UCTIOJIF30BaHUEM METOINYECKHX Pa3padOTOK, CIIeUaIbHON YUeOHO! U HayYHOH JTUTEePaTyphl;

dbopmMHupoBaHHE M Pa3BUTHE NPO(PECCHOHATBHBIX HABBIKOB OOydYalOLIMXCS Ha
NPAKTUYECKUX 3aHITUSX.

K uHTEpaKkTUBHBIM METO]aM, UCIIOJIb3YEMbIM NPU U3YYE€HUHU TUCLMILIMHBI «Y IIpaBlieHUE
METAJUTyprHYeCKUMH  MPOIECCaMU», OTHOCATCS: HCIOJBb30BaHHE TNPOOJIEMHBIX METOJIOB
U3J0KEHUsl Marepuana ¢ IMPUMEHEHHEM HBPUCTHUYECKUX NpUEeMOB (co3gaHue MNpoOIEeMHBIX
CUTYAIIMH U JIp.); @ TAKXKE CO3/IaHUE JICKTPOHHBIX MPOYKTOB (IIPE3EHTALINN).

Ha 3ansatusax  1enecooOpa3sHO — MCHONB30BAaTh — TEXHOJOTHIO  KOJUIEKTHBHOTIO
B3aMMOOOYUYCHHUS, COBMEIIAs €€ C TEXHOJIOTHEH pobdiieMHoro oOydenus. [Ipu 3Tom HeoOXo1uMo
HOBBIIIATh TO3HABATENIbHYIO AKTUBHOCTh CTYJI€HTOB, OPIaHU3Yysl CAMOCTOATENbHYIO PadoTy Kak
M CCJIEIOBATEIbCKYIO TBOPUECKYIO AEATEIbHOCTb.

Jlekiuuu mnpoxonsar kak ¢opmMe HUHPOPMALMOHHBIX JIEKIMH, Tak ¥ B (dopme
JEKUMN-KOHCYJIbTALUN, T/l TEOPETUUECKUH MaTepuas 3apaHee BbLIAeTCS OOy4aroIMMCs JUIs
CaMOCTOSITEJIBHOTO M3YYEHHUs, Ul MOATOTOBKH BOIPOCOB JIEKTOPY, TAKHUM 00pa3zoM, JIEKIUsS
IIPOXOJIUT IO TUITY BOIPOCHI-OTBETHI-AUCKYCCUs. VIHOI /1A IEKIIMK TPOXOJAT B BUJIE€ IPOOIEMHOM
JIEKIIMU C OCBEILEHUEM PA3IMUHBIX HAYYHbIX ITOAX0/I0B K ITIOCTAaBJIEHHOM nmpolieme.

B u3nokeHnu JEKIIMOHHOrO Marepuaja M IMpU MNPOBEACHUM NPAKTUUECKUX 3aHATUI
IpeAronaraeTcsi mepexo]; oT penpoyKTUBHBIX METOJIOB OOyYEHHsI K YaCTUYHO-TIOMCKOBBIM U
HCCJIEIOBATEIbCKUM METO/AM, PAa3BUBAIOIINM JIOTUYECKOE, TEOPETUUECKOE MBILUIEHNUE, YMEHHE
apryMeHTHpOBaTh U OTCTaMBaTh COOCTBEHHOE MOHMMaHue Borpoca. C 3TOH 1eabl0 BO3MOXKHO
UCII0JIb30BaHUE METO/I0B 3BPUCTUUECKUX BOIIPOCOB U OP3WHCTOPMUHTIA (MO3TOBON aTakH).

B xone 3ansaTuii npeanosiaraeTcs UCHOIb30BaHNE KOMIUIEKCAa MHHOBAIIMOHHBIX METOJIOB
AaKTUBHOT'O 00YYEHHUs CTYAECHTOB, BKJIFOYAOILIEr0 B CE0sI:

- cozlaHue MNpoOJIEMHBIX CHUTyallMii C TIOKa3aTelIbHBIM pELIEHHEM IpOoOJieMbl
IpernoaaBaresem;

- CaMOCTOATENIbHYIO TIOMCKOBYIO JEATEIbHOCTb B PELICHUM Y4eOHBIX HpodieM,
HaIpaBJIIEMYIO [IpenojaBaTesieM;

- CAMOCTOSITEIIbHOE PeLeHHE MPOOJIEM CTYJCHTAMU 101 KOHTPOJIEM IIPEeroiaBaTels.

Peanm3anusi MHHOBAIIMOHHBIX METOJOB OOydYeHHUS BO3MOXHA C HCIIOJIb30BaHUEM
CJICAYIOLINX TPUEMOB:

- WHCTPYKTaX CTYIEHTOB IO COCTaBJICHUIO TAOJHI, CXeM, rpaMKOB C MPOBEICHHEM
HOCJIEIYIOLIEr0 UX aHAIN3a;

- TpPUMEHEHHE PEKOMEHJALMHA [0 COCTaBJICHHUIO TE3UCOB U KOHCIEKTOB IIO
IPOYHUTAaHHOMY MaTepuay;

- pacKpbITHE IpenojaBaTesieM MPUYUH M XapakTepa HeyJad, BCTPEUaIoLIUXCs IpU
peLeHuy npooiiem;

- IEMOHCTpAlUsl AJIbTEPHATUBHBIX MOJXO0/10B K PEIIEHUI0 KOHKPETHOMN TPOOIIEMBI;



- QaHaJIM3 [IOJyYEHHBIX PE3yJIbTaTOB U OTHICKAHHE IPAHUI] UX IPUMEHUMOCTH;

- UCTIOJIb30BAaHUE 3aJIaHUH [ CAMOCTOSITENIbLHOM paOOThI C N30BITOYHBIMU JAHHBIMU.

Ha 15aGopaTropHbIX 3aHATHUAX CTYJIEHTBl 3aKpEIUIAIOT 3HAHUs, IIOJlydYeHHbIE Ha
JICKIIMOHHBIX Mapax. Takke Ha JJaDOpaTOPHBIX 3aHATHX IMPH PAOOTHI Ha JTA0OPATOPHBIX MOJIEIIAX
0TpalaThIBAIOTCS HABBIKU SKCILITyaTallud JOMEHHOTO 000PY/10BaHMS.

CamocrosiTenbHass paboTa CTYJEHTOB MJOJDKHA OBITh HANpaBlICHA HAa 3aKpEIICHUE
TEOPETUYECKOr0 MaTepualla, U3JI0’KEHHOI'O MIperoiaBaTesieM, Ha IPOpaboTKy TeM, OTBEIECHHBIX
Ha CaMOCTOSITEIbHOE W3Y4YEHHE, Ha IOJrOTOBKY K 3aHATUSAM, IIOATOTOBKY K HWTOTOBOM
aTTeCTalMH.

[Ipy mpoBeACHHWH 3aKIIOYUTEIHHOTO KOHTPOJIS HEOOXOJUMO BBISIBUTH CTEICHb
IPaBUIBHOCTH, 00BEMa, TITyOMHbI 3HAHUH, YMEHHH, HABBIKOB, OJIY4YEHHBIX [IPH U3yYECHUU Kypca
Hapsily C BBISIBJICHHMEM CTEIIEHH CaMOCTOSITEIbHOCTH B IPUMEHEHUH MOTYYEHHBIX 3HaHUH.

6 YueOHO-MeTOAMYECKOE 00ecIIeYeHHe CAMOCTOATEIbHOM padoThl 00y4aroIMXCs
[IpencrarneHo B mpuiiokeHuH 1.

7 OueHoYHbIE CPECTBA /I IPOBEACHUs IPOMEKYTOYHOM aTTeCTalMu
[IpencraBieHsl B IPUIOKEHUU 2.

8 YueOHo-MeTOoAMUYeCcKOe H HHPOPMALMOHHOE 00ecTiedYeHre TN CIUTIINHBI (MOXYJIs1)

a) OcHoBHas auTEpaTypa:

1. TaBomxkanckuii, C. A. MHbopMallMOHHbIE TEXHOJIOTHMH B METAUTypruu : yueOHOe
nmocobue / C. A. TaBomkanckuii, T. A. baznosa. — Mocksa : MUCHUC, 2023. — 112 ¢. — ISBN
978-5-907560-59-8. — Tekcr : aneKTpoHHbIH // JlaHb : 37€KTPOHHO-OMOIMOTEYHAsT CHCTEMa. —
URL.: https://e.lanbook.com/book/360353 (mata oOpamenus: 03.04.2024). — Pexxum nocrymna:
JUTSI aBTOPU3. TIOJIH30BATENEH.

2.1. IpyxxoB, B. I'. OCHOBBI IPOEKTHPOBAHUS JOMEHHBIX IT€YeH : yaeOHoe mocodue [ s
By30B]|/ B.I'. Ipyxkos, U. E. IIpoxopos, 1. B. MakapoBa ; MarHuTOropckuii rocyapCcTBEHHBIH
texHuueckuil ynusepcutet um. I'. . Hocosa. - Marauroropck : MI'TY um. I'. 1. Hocosa, 2022.
- 1 CD-ROM. - 3ar. c TUTYIL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20292 (mata oOparleHus:
03.04.2024). - ISBN 978-5-9967-2510-6. - MakpooObeKT. - TeKCT : 3neKTpOHHBIN. - CBeACHUS
nocTymHbl Takke Ha CD-ROM.

3. OCHOBBI METAJLTYPrHUECKOro MPOU3BOICTBA : yueOHUK /715 By30B / B. A. burees, K. H.
Bnosun, B. M. Konokoneues [u ap.]. — 5-e usn., crep. — Cankrt-IlerepOypr : Jlans, 2024. —
616 c. — ISBN 978-5-507-47607-7. — Tekct : »siekTpoHHbd // JlaHb
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9 MaTepuajbHO-TEXHHUYECKOE o0ecnedeHne JNCIUIINHBI (MOIYJIs)
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MarepuanbHO-TEXHHUECKOE 00ecIieueHue JUCUUIUINHBI BKITIOUAET:

1. YueGHast ayauropus Uit IpOBeIeHHsI 3aHATHH JIEKLIMOHHOTO THIIA OCHAIIICHA!

- TEXHUYECKHMMH CPEACTBAMHU OOYYCHHS, CIYKAlIUMHU Ui TPEACTaBICHUS y4eOHOM
uHpopManuu OOJIBIION ayIUTOPUM: MYJIbTUMEIUNHBIMH CpEICTBA XpaHEHMs, Iepefadd U
npecTaBiIeHNus yaeOHOH nH(pOpMAaIHH;

- CIIeLMAIN3UPOBAHHON MEOEIbIO.

2.Y4eOHast ayAUTOPUs IS IPOBEICHHS IPAKTUUECKUX 3aHATHIA OCHAIIICHA:

TEXHUYECKMMHU CpPEACTBAMU OOY4YEeHMs, CIy)KalllUMU Ui HpPEICTaBlIeHUs ydeOHOH -
TEXHUYECKUMU CPEJCTBAMHU OOYUCHHUS, CITy>KAIIUMU ISl IPEACTaBICHUs yueOHOM nH(popMaIiu
OONBIIONH ayIUTOPUM: MYJIBTUMEAMMHBIMU CpEICTBA XpAaHEHMs, Mepellaud M IpeACcTaBICHUs
yueOHO# nHpOopManuy;

- CIIeLMAIN3UPOBAHHON MEOEIBIO.

3. YueOHas ayauTopus AJsl TPYNIOBBIX M MHIMBHUIYaJbHBIX KOHCYJIBTAIUH, TEKYIIETO
KOHTPOJISl ¥ IPOMEKYTOUHOM aTTeCTallui OCHAILIEHA!

- KOMITBIOTEPHO# TexHUKOH ¢ makerom MS Office, ¢ mogkimrouennem k cetu «HTEpHETY
U C JOCTYIIOM B JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA,

- CTIeIUAIM3UPOBAHHON MEOETIBIO.

4. ITomenieHue 17151 CaMOCTOSATENIbHONM pabOThl OCHAIIEHO:

- KOMITBIOTEPHO# TeXHUKOH ¢ makerom MS Office, ¢ mogkimrouennem k cetu «HTEpHET?
U C JOCTYIIOM B JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeNbHYIO Cpe/ly YHUBEPCUTETA,

- CTIeMAIN3UPOBAHHON MEOETIBIO.

5. Tlomemenue st XpaHEHHS M NPOPUIAKTUUECKOTo OOCITYKUBaHHS y4eOHOro
000pyI0BaHUSI OCHAILICHO:

- CIIeLMAIN3UPOBAHHON MeOEebIO: CTeNIaKaMy JJIsl XpaHeHHs yueOHOro 000py10BaHMs;

-MHCTPYMEHTAMH JJIsl PEMOHTa Y4eOHOT0 000py/10BaHHS;

- ikadamu 11 XpaHeHHs1 yaeOHO-METOANYECKON TOKYMEHTALUU U MaTepHalloB.
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MMPUJIIOKEHME 1
6 YueOHO-MeTOAHUECKOE 0O0ecTieYeHHe CAMOCTOATEIbLHOMH padoThl 00y4arommxcst

Bompocsl a1 caMONpOBEpKM IPEACTABICHBI B BUJIE IPAKTHKO-OPUEHTUPOBAHHBIX
3aJJaHUM  JUIA BBIIOJIHEHMSI PAcyeTOB IO YIPABJICHHUID METALTYPTUYECKHX IIPOLIECCOB, IS
OLICHKA YMEHMS HCIIOJIb30BAaHMS IIPOU3BOICTBEHHBIX M TEXHOJIOTMYECKUX AAHHBIX KOHTPOJIS U
yIpaBICHUS XOJIOM U paboToil JOMEHHON mneun u obopynoBaHus. Taxxke BOIpochl AJis
CaMOIPOBEPKU MPECTABICHBI TEOPETHUECKUMH BOIIPOCAMU, TpeOyroIue pa3BEPHYTOr0 YCTHOTO
OTBETa, IO3BOJISIIOIIME IPOBEPUTh YPOBEHb YCBOGHUS 3HAHMUH M OCBOEHHUS OOLIMX U
npodecCHOHATIBHBIX KOMIIETEHIIMNA O AUCLHUIUINHE.

[To gucummnuHe «YIpaBlIeHHE TEXHOJOTMYECKMMH IPOLECCAMM IPOU3BOACTBA YyryHa B
JIOMEHHBIX Ieuax» IMpelycMOTpeHa ayJIUTOpHas U BHEAyJUTOPHAs CaMOCTOsTeNbHass paboTta
oOyJarouuxcs.

AyIuTOpHAas cCaMOCTOsATENbHAS paboTa CTYJACHTOB MPEATOJIATaeT PEIIeHNUEe KOHTPOIBHBIX
3az1a4.

IIpumepHbIe BONPOCHI 1JI1 YCTHOTO ONMPOCA MO U3y4aeMbIM TeMaM

— CocraB 1oMeHHBIX 11€X0B. OCHOBHOE M BCIIOMOTAaTEIbHOE 000pyI0BaHHE.

— Turmbl 1OMEHHBIX 1IEXOB MO B3aUMHOMY PACIIOJIOKEHUIO 000PYI0BaHUS.

— OcoOeHHOCTH PACIIOIOKECHHSI 000PYAOBAHHS OTHOCUTEIHHO JOMEHHOW MEYH B IOMCHHOM
mexe OJIOYHOTO THIIA.

— OcoOeHHOCTH PACIIOIOKECHHSI 000PYAO0BAHHSI OTHOCUTEIHHO JOMEHHOW MEYH B IOMCHHOM
1I€X€ OCTPOBHOI'O THUIIA.

—  CayxObl JOMEHHBIX IIEXOB.

— TpancnopTHbIe MOTOKU JOMEHHOTO 11€Xa.

— Omnpegnenenue 3ayBKHA JOMEHHOM MEUN.

— Oransl 3a1yBKH.

— @OyHKIMH U 0OCOOCHHOCTH MPUEMKU 000pyI0BaHUS.

— @OyHKUMH U 0OCOOCHHOCTH CYIIIKa BO3JAyXOHArpeBarteneil u JoMeHHoi neun. Heobxonumas
MPOJIOKUTENBHOCTD CYIIIKH.

—  @OyHKIHMHA U 0OCOOCHHOCTH MOJATrOTOBKA TOpHA K 3arpy3Ke 3aJyBOYHON IIMXTHI.

— Jlureitnplit ABOp noMeHHOM neun. HaznaueHwue.

— Ornpezenenre BbIITYCKA KUJIKUX MIPOJAYKTOB IJIABKU U3 TOPHA JJOMEHHOM IMEYH.

— IloaroroBka K BBIIIYCKY.

— OrtkpsiTue uyryHHOU jeTku. Mcnonb3yemoe obopynoanue. [IpunHimn paboTs.

— Pa3zgenenue uyryHa u 1uiaka Ha JUTEHHOM ABOpPE JOMEHHOM neun. Cxema.

— IlpopomxurensHOCTh BolTycka. OCOOEHHOCTH.

— 3akpeITHE YyTyHHOH JIeTKH. Vicnonp3yemoe obopynoBanue. [IpuHmmm paboThI.

— Tlonsarue rpaduka BBITyCKa KUIKUAX MPOJTYKTOB TUIABKH.

— IloaroroBka TUTEHHOTO ABOPA K BBIITYCKY KUIKUX MTPOTYKTOB IIJIABKH.

— Bo3moskHbIE HEMOJIaIKN U aBapUIHBIE CUTYAIlUU TIPH BBIITYCKE YyTYHA U IIUIAKA.

— Hasznauenue u ycTpoicTBO OYHKEPHOMN 3CTaKabl.

- Houaqa MIMXTOBBIX MaTCPpHUAJIOB Ha KOJIOIIHUK Z[OMGHHOI\/JI IICYn.

— UYrteHue MMpCACTAaBJICHHBIX CXEM




— YcrpoiicTBo u paboTa BO3yXOHarpeBarenei JOMEHHO eyu.

— Tumnsl Bo3myxoHarpeBaTesel JoMeHHo! reun. [Ipunimn paboTsl.

— OnwucaTh NPUHIHKI ISHCTBUS MPEACTABICHHOTO 000PYA0BaHHUS.

— OOGopynoBanue st HOpPMUPOBAHUS TOPSIUETO TYThS

— CocTaB 1OMEHHOI'O JYThS.

— Topsimok pacnonoxxeHust 000pyA0BaHUs 110 GOPMUPOBAHUIO TYThsI.

— Cxema mopayu JyThsl B IOMEHHYIO 11e4b. OCOOEHHOCTH pabOThl 000PYAOBaHUS.

-
I

— Cxema oyHcTKH JOMeHHOro rasza. [logpoOHO o rpyOoii ouucTKe. AmNmapaTsl, HMPUHIHII
EUCTBUSL.

— Cxema o4ucCTKH JoMeHHOro rasa. [IogpoGHO 0 MonyTOHKOM ouucTKe. Anmaparsl, IPUHIMII
NecTBUS.

— Cxema ouuctku JoMeHHoro rasa. IlogpoOHO o ToHKOW ouMcTKe. Anmaparsl, MPUHLMII
nevictBus Tpyosl BeHTypH.

— Cxema oyHMCTKM JOoMeHHOro rasa. [lonpoOHO O TOHKOW OuYMCTKe. AmNmnapaTsl, HPUHLMII
JIEHCTBUS JEKTOPOPUITBTPA.

— Cxema oyHMCTKM JoMeHHOro rasa. [logpoOHO O TOHKOW OuYMCTKe. AmNmnapaTsl, HPUHIMII
JEHCTBUS IPOCCENbHON IPYIIIIbI.

— (Cxema o4MCTKH IOMEHHOrO ra3a. Annapartsl, npuauun aercrtsus ['YBT.

— Onwucarb NpuHIUN JIEHCTBUS IPEICTaBICHHOTO 000pYy/10BaHUS

— Hasnadenue u yCTpoMCTBO CHCTEMBI OXJIAXKACHUS JOMEHHOMU €Y H.



Turbl X0JIOAUIBHUKOB IOMEHHOU MEYH.

Buasl oxnaxaaronmx peareHToB. JJoCTOMHCTBA M HETOCTATKH.

OxnaxkaeMas U HeoxJIaxKaemasi 4aCTb JOMEHHOMU MeYH.

Mecra ycTaHOBKH pa3iUYHbIX TUIIOB XOJIOIUIBHUKOB.

Oxnaxaenne nemagd 1oMeHHoH meurd. OCOOEHHOCTH.
[lonsiTue poBHOro X0Aa 1oMeHHOM neun. [IpuunHbl HapylIeHus ero.
JlaTuMKy, MECTO PacHoJIOKEHUSI MX U 3aMepa KOJIMYECTBA IyThsl M JIABJICHUS TOPAYETrO
IOyThs. XapakTep AUarpamMm Ipyu pOBHOM XO/JI€ TIEUH.
KoHTpoib paboThI 1e4H 110 BU3YAIbHBIM HAOTIOICHHSIM.
Pacrniono)keHue 1aT4YnMKoB U MecTa 0TOOpa UMIYJIbca Ui 3aMepa TeMIepaTyphl U JaBICHUS
KOJIOUTHUKOBOTO Ta3a. XapaKTepHbIe JUarpamMmbl IIpU POBHOM XOJI€ I€YH U PacCTPONCTBAX
ero.
KoHTpoiib ypoBHS M 0OUepTaHUsI HOBEPXHOCTH 3aCHIIH.
[IpyuunHBl HUKHUX OABUCAHUM IKXTHI. [IyTH CHUXEHUS X BEPOATHOCTEH.
[lepeuncnuth BUIBI pacCTPONCTB XOJa JOMEHHOU MaBKu. [lonpoOHO O 3arpoMokaeHUN
ropHa: MPUYUHBI, TPU3HAKHU, METOJIbI MPETYIPEKICHUS U YCTPAHCHUSI.
[lepeuncnuTh BUIIBI paCCTPOMCTB X0/1a JOMEHHOM TIaBKU. [10poOHO 0 BEpXHHX
MOABUCAHUAX: IPUUMHBI, TPU3HAKH, METO/IbI IPEAYTIPEKICHUS U YCTPAHEHUS
[lepeuncnuth BHUABI HapyILIEHUs Tra3opacmpeneneHus B jJoMeHHoW mneuu. [logpobHo o
nepudepruiiHOM X0/1e: TPUYUHBI, TPU3HAKH, METOBI TIPEYTIPEKICHUS U YCTPAHCHHUS.
[lepeuncnuth BUIBI HApyLICHHWS Tra3opacrpenesieHuss B jJoMeHHo mneun. [logpobHo o
KaHaJIbHOM XOJI€: IPUYUHBI, IPU3HAKU, METOIbI IPEAYIPEXKICHUS U YCTPAHEHUSI.
Meroasl perynupoBaHus JTOMEHHOW IUIaBkoil “‘cBepxy”. IlompoOHO O pexume 3arpy3Ku:
Macca ojadu, CUCTeMa, yPOBEHb 3aChIIIH.
MeTob1 perynupoBaHusi TOMEHHOH T1aBkH “‘cBepXy”’. [logpoOHO 0 perynupoBaHuu
PYIHOM Harpy3KoH U peryJaupoBaHUU OKpPYKHOTo pactpeneneHus “BPII”.
[lepeuncnuth METOIBI pEryIUPOBAHUS X012 JOMEHHOM 1eun “cBepxy’. [logpoO6HO 0 HOBBIX
crocobax peryjaupoBaHus: IEPEMEHHBIN YPOBEHb 3aChINH, CTYIIEHYaTOE OTKPHIBAHUE
00JIBIIIOT0 KOHYCA, IPUMEHEHHE TTOABIKHBIX ITUT KOJIOIIHUKA
[lepeuncnutb METO/Ibl pEryIMpPOBaHUS TOMEHHOMU IU1aBKH “‘cHU3Y” . [Topo6HO 0
pEeryJaupoBaHuU PacXxoJ0M IyThsl U COOTHOIIEHUEM IPUPOIHBIN I'a3- TEXHOJIOTUYECKUN
KHCIIOPO/I.
Hwxnue noasucanus muxtel. [IpyanHbl, TyTH CHIKEHUSI KX BEPOSITHOCTH.
Amnanu3 paboThl JOMEHHOH TeYH 10 IuarpamMme u3MeHenus cojepxanus CO; 1Mo ceueHuto
KOJIOIIIHHKA.
AHanu3 paboThl JOMEHHON MEYH MO IUarpaMMe U3MEHEHUs TeMIepaTyphl raza o
CEUYEHMIO KOJIOIIHHUKA
Heo0xomumMocTh KpaTKOBPEMEHHBIX OCTAHOBOK JJOMEHHBIX MEUei: IPUMEpHI.
Heo0xomuMocTh JUIUTENbHBIX OCTAHOBOK JJOMEHHBIX MEYei: IPUMEPHI.
Heo0xonuMocTh BEIHYKICHHBIX OCTAHOBOK JJOMEHHBIX MEUe: IPUMEPHI.

I[IpumepHbIe KOHTPOJILHBIE PAGOTHI

KontpoabHas padora Nel «YnpapiieHHe IpoeccoM BbINYCKA KUIKHUX MPOIYKTOB)
Ha3zHaueHnue u ycTporcTBO Uyr'yHHOM M NUIAKOBOM JIETOK JIOMEHHOM NEYH.
[ToaroToBka K BBITYCKY KUIKUX MPOTYKTOB TIIABKH.
CoO6CTBEHHO BBINYCK KHUAKHX IPOAYKTOB IUIABKU.
Pa3nenenue uyryHa u nuiaka Ha JJUTEHHOM JBOPE.
3aKphITHE YYTYHHOM JIETKH.
[IpuHuun pacuera panMOHAIBHOIO KOJIMYECTBA BBIITYCKOB IIPU U3BECTHOM 7 BBIITYCKa.
CrniocoOsI epepaboTKU OTHEHHO-KUAKOTO IIITaKa.



KontpoabHas padora Ne2 «YnpapJ/ieHue IPpOeccoM OYMCTKH KOJOIIHUKOBOIO ra3a»

Cxema ouucTku aoMeHHOro rasa. IlogpoOHo o rpyGoii ouncTke. Anmaparsl, MPUHLUI
JNEUCTBUS.

Cxema 04MCTKH JOMEHHOTro rasa. Ilogpo6HO o mosyTOHKON o4MCcTKe. AMaparhl, TPUHIIMIL
EUCTBUSL.

CxemMa OUYMCTKH JOMEHHOro rasza. IlogpoOHO O TOHKOH ouMcTKe. Anmaparsl, MPUHLUI
neiicreus TpyObl Bentypu.

Cxema OuyuCTKH JOMEHHOro rasa. IlogpoOHO o ToHKOW ouMcTKe. Anmaparsl, MPUHIIMII
JeUcTBUS 3IEKTOpOPUIbTpa.

CxemMa OUYMCTKH JOMEHHOro rasza. IlogpoOHO O TOHKOHM ouMcTKe. Anmaparsl, MPUHLUI
NENCTBHSI PyKaBHOTO.

Cxema ouyuCTKH JOMEHHOro rasa. IlogpoOHO o ToHKOW ouMcTKe. Anmaparsl, MPUHIIMII
JEHCTBUS IPOCCENbHON IPYIIIIbIL.

Cxema OuyuCTKH JOMEHHOro rasa. IlogpoOHO o ToHKOW ouMcTKe. Anmaparsl, MPUHIIMII
nevicteust I YBT.

KontposbHnas padora Ne3 «TexHo0oruyeckue onepauuu NpM 3KCIUIyaTaAlluM TOMEHHbIX
neven»

— OcrtaHoBKa 1eyu i1l CMEeHbI Bo3AyIIHON ¢ypMel. [locnenoBarensHOCTD oneparuii.
— Oco6eHHOCTH BBIIYBKH JJOMEHHOM 1euu nepes peMoHToM | pa3psaa

— BbInyck K03710BOro yyryHa u3 J1OMEHHOH IEYH.

— Pemont nomennoit neuu II pazpsga.

— PemonTt nomennoit neuu III paspsna.

— PemonT nomenHoii neun | paspsiaa.

Kourtposbnas padora Ne4 «Ouenka padoThl JOMEHHOI MeYn»

— OueHKa TenjIoBOro COCTOSHUS JOMEHHOIO MPOLECcca M0  XMMHYECKOMY COCTaBY JKUJKHX
MPOJYKTOB IIJIaBKH.

— BusyanbHas OlleHKa TEIUIOBOI'O COCTOSIHUSI JOMEHHOrO IIpolecca M0  BHELIHEMY BUIY
KUIKUX TPOIYKTOB IJIABKH.

— Ilo pmamssiM KHUII uper noBslllieHHE TeMIlepaTypbl KOJIOIIHMKOBOro raza. O yem 3TO
roBoput? Jlate pa3BepHyTOE OOBSICHEHHE.

— Ilo pganabiMm KUMII uzper noHwkeHue TeMIlepaTrypbl KOJIOIIHMKOBOro raza. O ueM 3TO
roBoput? Jlath pa3zBepHyTOE OOBSICHEHHUE.

— Ilo nanueiv KUIT uaer nonmxenne coaepxanusi CO2 KOJIOMIHUKOBOTO ra3a Mo nepudepum.
O gem 3t0 ToBOpHT? JIaTh pa3BepHYTOEC OOBSICHCHHE.

— Ilo manueim KUII naGmrogaeTcst 3amesieHHOE U HEpaBHOMEpHOE cpabarbiBanue moaad. O
4yeM 370 roBoput? [laTh pasBepHyTOe 00BSCHEHHE.

— Ilo mamweim KUII nabmomaercs manenue coaepkanust CO; TOJNBKO B OJHOM TOYKE
kosourHuka. O yem 310 roBoput? JlaTh pa3BepHyTOE 00BICHEHUE.

— Ilo Bu3yanbHBIM HAOMIOJEHUSAM Ha (DypMBI CTaTu MPUXOJUTH TEMHbIE KYCKH Kokca. O ueM
510 roBopuT? JaTh pa3BepHyTOE OOBSICHEHHE.

— Ilo aHanu3y XMMHMUYECKOIO COCTaBa YyryHa HaOJIOJAeTCsl IOHWKEHUE COJepKaHus
Mmaprania B HeMm. O yem 310 roBoput? Jlath pa3zBepHyTOE OOBICHEHHE.

— Ilo aHanu3y XMMHUYECKOT0 COCTaBa YyryHa HaOJI0/IaeTCsl MOHMKEHUE COJEPIKAHUSI CEPhI B
HeM. O yem 310 roBoput? Jlath pa3BepHyTOE OOBICHEHHE.

— Ilo aHanM3y XMMHUYECKOr0 COCTaBa Yyr'yHa HaOJI01aeTCsl MOHMKEHUE COJIEpPIKaHUs KPEMHUS
B HeM. O uem 310 roBoput? JlaTh pa3BepHyTOE 00BICHEHHE.



— Ilo aHanu3y XMMHYECKOrO COCTaBa IUIaKa HAOJIIONACTCs MOHMXEHHE OCHOBHOCTH ero. O
gyeM 3T0 roBoput? JlaTh pa3BepHyTOE OOBSICHEHHE.

— Ilo aHann3y XMMHYECKOrO COCTaBa IIIaKa HAOJIOAAETCS MOBBIIIEHHE OCHOBHOCTH ero. O
yeM 3T0o roBoput? JlaTh pa3BepHyTOE OOBSICHEHHE.

Kontpoabnas padora Ne5 «IIpakTuka BegeHHsI JOMEHHOI'0 IIpPoLecca)

- Onucarb MMPUHIHAIT HeﬁCTBHﬂ MMpEeACTaBIICHHOI'O O60py,I[OBaHI/I$[ AJIsT KOHTPOJIA €XO0Jda cronba
IIMXTHI HA JOMCHHBIX II€YaXx:

— Omnucats IMPUHIHUITI KOHTPOJIA CXO04a IINXTOBBIX MATCPUAJIOB 110 Hpe)ICTaBHCHHOﬁ CXEMCEC

— Omnucarb MMpEaACTaBJICHHYIO )marpaMMy, HpI/IHI_II/IH €C IOCTPOCHUA
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Ilo o CACTaBJICHHBIM AUarpaMmam OIpPEACINTb TUIL paCCTPOﬁCTBa X0oIa I[OMGHHOﬁ ncyun







IMPHJIOKEHUE 2

7 OneHoOYHbIE CpeacTea aJisl MpoBeaACHUSA l'lpOMe)KyTO‘lHOﬁ arrecralnmum

a) H.]IaHI/IpyeMble pe3yjbTarTbl oﬁyqe}mﬂ H OICHOYHBIC CPEACTBA JIA IIPOBECACHUS l'lpOMC)KyTO‘lHOﬁ aTreCranum:

CrpyKTypHBII
3JIEMEHT
KOMIETEHIIUU

[Tnanupyemble pe3yabTaTbl 00yueHUs

OreHOYHBIC CPEICTBA

[1K-4: CriocoOeH BBINIOJIHATH 33JJa4i 110 OLEHKE ChIPbSl U METAJUTYPTrU4e€CKON MPOAYKIIMH, KOPPEKTUPOBATh U KOHTPOJIUPOBATH IPOU3BOICTBEHHBIH

IIPpOLIECC

I1K-4.1

OneHuBaeT ChIphe M METAJUTYPTUYECKYIO

MPOJIYKLHUIO, KOpPPEKTUPYET u
KOHTPOJIUPYET MIPOU3BOICTBEHHBII
mporecc ¢ OOOCHOBAaHMEM  MPUHATHIX

TCXHOJIOTHYCCKUX U TCXHUYCCKUX MCP

IIpumepHbIe TeopeTHYECKHE BOMPOCHI IS IK3aMeHa:

YCTpOUCTBO U PaCIIONOKEHUE OCHOBHBIX JATYMKOB ISl KOHTPOJIS 33 XOJ0M
JOMEHHOTO IpoIecca.

3amyBKa M pa3LyBOYHBIN eproja padoThl JoMeHHOH neun. KoHTpos mpomecca
3aJlyBKH U Pa3lyBOYHOIO IIEPUOJA.

[IprunHBEI HapyHIEHUS POBHOT'O XO/1a.

KOHTpOIb TEMI0BOr0 COCTOSIHUS TOMEHHON II€YH, BKIIIOUYAsl BU3YAJIbHYIO.
CrniocoObl peryupoBaHMsl X0a JOMEHHON MeUU «CHU3Y.

CriocoObl peryaupoBaHust JOMEHHOM M€Y «CBEPXY».

KoHTponb ypoBHS 1 ouepTaHus OBEPXHOCTHU 3aCHIIH.

KonTposns 3a pacnpenesnenneM MUXThl Ha KOJIOIIHUKE IOMEHHBIX IeYeil.
BeinyBka nomenHsbIx neuent nepen pemontamu I, 11 m III pa3psanos.

KOHTpos1b ¥ KOPPEKTUPOBKA CUCTEMBI IIUXTONOAAYH.
Bo3nukHoBeHHE — mepu(epuitHOrO  X0Aa:  IPUYHHBL,
MPENYNPEXKACHUS U yCTPAHEHHUSL.

Bo3HUKHOBEHHE OCEBOrO XOJa: MPUYMHBI, IPU3HAKU, METOMbI NMPEAYNPEKICHUS U
ycTpaHeHus. MeToasl KOPPEKTHMPOBKM JOMEHHOIO IIpolecca IPHU HACTYIJICHUH
0CEBOr0 XOJ4a.

Bo3HMKHOBEHME KaHAIBHOI'O X0/1a: IPUUUHBL, IPU3HAKU, METObI IPELYTIPEKICHUS
U ycTpaHeHus. MeToapl KOPpPEKTUPOBKH JTOMEHHOI'O IIpOLiecca NMPH HACTYIUICHHH
KAaHAJIBbHOT'O X0/1a.

Bo3HUKHOBEHME TOpsiYEro XoJa: NPUUMHBI, TPU3HAKH, METOJIbl NPEAYIPEXKACHUS U

IIPU3HAKH, METOABI




CtpyKTypHBII
3JIEMEHT
KOMIETEHIIUU

[Tnanupyemsle pe3yabTaTbl 00yueHUs

OrneHOYHBIC CPEICTBA

ycTpaHeHus. MeToasl KOPPEKTHMPOBKHM JOMEHHOIO IIpolLecca IPHU HACTYIJIEHUH
ros4ero xona.

Bo3HUKHOBEHME XOJOJHOIO XOJa: MPUYMHBI, PU3HAKHA, METOABI IIPEAYIIPEKICHUS
U ycTpaHeHus. MeToapl KOPpPEKTUPOBKH JTOMEHHOI'O IIpoLiecca NMPH HACTYIUIEHHH
XOJIOJHOTO X0Ja.

Bo3HUKHOBEHME Tyroro xoja: INPWYMHBI, NPU3HAKU, METOIbI NPEAYNPEKACHUS U
ycTpaHeHus. MeToapl KOPPEKTHMPOBKHM JOMEHHOIO IIpoLecca IPHU HACTYIJICHUH
TYroro Xoza.

Bo3HUKHOBEHME  BEpXHErO  IOJABHUCAHMS:  INPUYMHBL, [PU3HAKH. MeToasl
KOPPEKTHPOBKHU JIOMEHHOIO IIpoLecca NPU BO3HUKHOBEHMM BEPXHErO IOJBHCAHUS
LIUXTBHI.

BO3HMKHOBEHME  HWKHETO  INOJBUCAHUS:  IPUYMHBL, IPU3HAKU,  METOIBI
NMpEeAyNpeXRACHUS U yCTpaHEeHHs. MeToapl KOPPEKTHPOBKM JIOMEHHOIO IIpolecca
IIPY BO3HUKHOBEHUH BEPXHETO HIUKHETO IIUXTHI.

3arpoMosKJIeHUE TOpHA: IPUYUHBI, IPU3HAKUI0 MeToIbl KOPPEKTUPOBKH JIOMEHHOIO
Ipouecca IpHy 3arpoMOKICHUH T'OpHA.

[IpopbIB ropHa: NpUYMHBL, NPU3HAKUA, METOABI IPEAYyNpEXACHUS. JelcTBUS npu
BO3HUKHOBEHUU IIPOPHIBA TOPHA.

HacTeim: npuunHel, npu3Haku. MeTonbl KOPPEKTUPOBKU JOMEHHOTIO IIpoLecca Ipy
HapacTaHUU HACTBUIN.

B3anMoCBA3b TEIUIOBOTO COCTOSHMS JOMEHHOIO IIPOLECCa M KavyecTBa IPOLYKTOB
11aBKU. KOHTPOJIb 32 TEIUIOBBIM COCTOSIHUEM JOMEHHOU IEYH.

KonTposab paboTsl meun 1o BU3yalabHbIM HAOIIOACHUSM.

IIpuMepHbIe MpaKTHYECKHE 3aaHNUS 1JIs IK3aMeHAa:

Ananuz pa6OTBI HOMGHHOﬁ ne4yu 1o auarpaMme H3MCHCHUS COACPIKAHMA CO; no
CCUCHUIO KOJIOIITHHKA.

OI.[GHKa TCILUIOBOI'O COCTOAHHA AOMCHHOI'O IIpomecca I10 XUMHYCCKOMY COCTaBy
KUIAKHUX HIPOAYKTOB IINIABKU: 110 HNPEACTABJICHHBIM XHMHWYCCKHUM COCTaBaM 4YyIr'yHa




CtpyKTypHBII
3JIEMEHT

KOMIICTCHII U

[Tnanupyemsle pe3yabTaTbl 00yueHUs

OrneHOYHBIC CPEICTBA

OIPEEINTH, IPH BHIIIJIABKE KAKOTO YYT'yHa TEMIIEPaTyPHBIA ypOBEHb Iporiecca ObLT
BbIe. J[aTh pa3BepHYTOE 0OBSICHEHHUE.

Uyryn Fe,% S1,% Mn,% P,% S,%
1 94 0,60 0,55 0,07 0,018
2 94 0,50 0,44 0,07 0,020

BI/I3yaJH)Ha$I OIICHKAa TCIJIOBOTO COCTOSAHUA AOMCHHOI'O IIponecca I1o

BHEILIHEMY

BUJY KUJKUX MPOJIYKTOB IJIABKU: MO MPEACTAaBICHHBIM OOpa3laM YyryHa M IuUiaKka
OTIPEICIUTh TEIUIOBOM ypPOBEHB IpoIlecca, MPU KOTOPOM OBUTH BBIILIABICHBI JTH
o0Opas3Iipl.

[To ganueiM KUII uaer nonmxkeHune temepaTypbl KOJOIIHUKOBOTO ra3a. O yem 3To
roBoput? Jlath pa3BepHyTOEC OOBSICHCHHE.

[To manaeiM KUII mper nmonmwxkenue coxpepxkanus CO; KOJOIMIHMKOBOTO Ta3a IO
nepudepun. O yem 310 roBoput? JlaTh pa3BepHyTOE 00BICHEHUE.

Onucarp HpeI[CTaBJ'IeHHYIO auarpamMmy, IpUHLUI €€ MOCTPOCHHUS
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OHHC&TB HpeI[CTaBJ'IeHHYIO AuarpaMmmy, NpuHOUI €€ ITOCTPOCHUA:

[lo npencraBiieHHBIM AUarpaMMaMm OINPEAEIUTh TUIl PACCTPOMCTBA X0Aa IOMEHHOM
neyu. YKaszaTh BpeMsi HaCTYyIUIEHUsI paccTpoiicTBa. OnpeeTuTh TEXHOIOTUYECKUE
peueHus 1Jisl yCTpaHEHUs! pacCTPOMCTBa

ITo nanueiM KUII HaGnrogaercs 3aMeyIeHHOE ¥ HEpaBHOMEPHOE cpabaThIBaHHE




CtpyKTypHBII
3JIEMEHT [Tnanupyemsle pe3yabTaTbl 00yueHUs
KOMIETEHIIUU

OrneHOYHBIC CPEICTBA

nonaay. O yem 310 roBoput? [laTh pa3zBepHyTO€ OOBSICHEHHE.

[To nanueiv KUII nabnromaercs nagenue conepxxkanus CO2 TOIBKO B OJHOM TOUKE
koJomHuka. O uem 310 roBoput? JlaTh pa3BepHyTOE 0OBSICHEHHE.

[To Bu3yansHBIM HAOIIOACHUSAM HA (YypPMBI CTAJIH IPUXOIUTHh TEMHBIE KYCKH KOKCA.
O uem »T0 roBoput? JlaTh pa3BepHyTOE OOBSICHEHHUE.

[To aHanM3y XUMUYECKOTO COCTaBa YyryHa HaOJI01aeTCsl OHMKEHUE COACPKAHUS
Maprania B HeM. O uem 310 roBopuT? JlaTh pa3zBepHyTOE 00BSICHEHHUE.

[To aHanM3y XUMUYECKOTO COCTaBa YyryHa HaOJII0AaeTCsl TOHKEHUE COACPKAHUS
cepsl B HeM. O uem 310 roBoput? /lath pa3BepHyTOE OOBSCHEHHUE.

[To aHamM3y XMMHYECKOTO COCTaBa YyryHa HaOIIOIaeTCsl MOHKEHHUE COePIKAHUS
kpemHus B HeM. O yem 310 roBoput? JlaTh pa3zBepHyTOE OOBSICHEHHE.

Onucarh NPUHIMI JIEHCTBUS MPEICTABICHHOTO 000PYI0BaHUS AJIsi KOHTPOJIA CX0/a

cToy10a IMMUXTHI HA JOMCHHBIX II€4ax:
A
s

[TK-6: CriocoOeH OCYIIECTRIISITh YIIPABICHUE TEXHOIOTHISCKUM TIPOIIECCOM TI0 MOTYUYSHUI0 METAJLTyPrHIeCKON TPOAYKIIUH




CtpyKTypHBII

3JIEMEHT [Tnanupyemble pe3yiabTaTbl O0yUeHUs OueHouHbIe CpeaCTBa
KOMITETCHIINH
[1K-6.1 Ocy1iecTBisier yIpaBJieHHE IIpumepHbIe TeOpeTHYECKHE BONPOCHI ISl IK3aMeHa:
TEXHOJIOTHYECKUM IIPOLIECCOM o — VYmpaBieHue CUCTEMOU OXJIaXKICHUSI IOMEHHBIX MeYeH.
OJYICHHUIO METaJLTyprU4eCKOn — VYmpaBieHue npoueccoM OCTaHOBKU JOMEHHOM — I€YM JJisi CMEHbI BO3YIIHON
IPOIYKIIMH bypMmBL.

VYpaBieHue CUCTEMON OYUCTKH KOJIOIIHUKOBOTO rasa.

Tunsl Bo3ayxoHarpeBareneil njomeHHo neun. [Ipunuun paboTsl. YnpaieHue
CUCTEMOU paboThI 0JI0Ka BO3IyXOHATPEBATEIICH.

Jluteitnplil 1BOp n1oMeHHOM neun. Ha3naueHue. YpapiieHuE mpoueccamu
BBIITYCKa XKUJIKUX IIPOYKTOB IIJIaBKH.

VYrpaBineHue cuCTEMOM MMXTONOIAYH.

VYnpaBneHue TeI0BbIM COCTOSIHUEM JTOMEHHOW MeYn

VYrpaBneHue npoueccoM pacipeieseHUs IUXThI 10 CEUEHHUIO U OKPYKHOCTH
KOJIOLIHHUKA.

VYnpasieHue npoueccoM 3aayBKH JOMEHHOM M€Y H.

VYnpasieHue npouecca ra3opacnpeiesieHus: B JOMEHHOM MEYH.

VYrpaBneHue npoueccoM 3arpy3ku JOMEHHBIX MeyeH.

VYrpaBieHue npoueccoM BhITYCKa U pa3JeieHus IPOAYKTOB IJIaBKH.
VYrpaBneHue npoueccoM MpoBEeACHUS] PEMOHTOB Ha JJOMEHHOM IeYHu.
Ynpasnenue paboToil TOMEHHON IIeYd B MOMEHTHI BOSHUKHOBEHHS PACCTPOIMCTB
X0/1a.

IIpumepHbIe NpakTHYECKHE 3aJaHUA JJIs1 IK3aMeHa:

Ilo npeacraBneHHBIM AUarpaMmam OIPENEIUTh TUI PacCTPONCTBA XOAA
JIOMEHHOM neuu. YKa3aTh BpeMsl HacTyIlIeHus paccTpoicTBa. OnpenennuTsb
TEXHOJIOTUYECKHE PEIICHHUS U1 yCTPAHEHUS pacCTPONCTBA




CtpyKTypHBII
3JIEMEHT

KOMIICTCHII U

[Tnanupyemsle pe3yabTaTbl 00yueHUs

OrneHOYHBIC CPEICTBA
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[To npencraBieHHON cXeMe ONPENETUTD TUII BO3MOKHOW aBapyUu U METOJIbI
0e30MacHO TUKBHUIAIUY €€ MTOCIEICTBUI

Ilo HpeHCTaBHeHHOﬁ CXEME OIIPEACIUTD THUII BOBMOKHOTO HAPYIICHUA
AOMCHHOTIO Iponecca, METOAbI JIMKBUAAIUU €TI0 IIOCJIEICTBUI 1 MCPbI
6630H8.CHOCTI/I H]DI/I JJMKBU Al HOCJ'IGI[CTBI/II/I aBapruun

Ilo HpCHCTaBHeHHOﬁ AuarpaMme OIpeaCIUuTb TUIL BO3MOKHOH aBapruu U MCTOJbI
Oe3ommacHoi JIMKBHAAIIMN €€ ITOCICICTBUM




CtpyKTypHBII
3JIEMEHT
KOMITETECHINH

[Tnanupyemsle pe3yabTaTbl 00yueHUs

OneHouHsle cpeacTBa

Ilo npencraBieHHON AUarpaMMe OIIPENEINUTDb TUIT BO3MOYKHOM aBapuu U METOJIbI
0e30nacHOl JTMKBUAALNY €€ MOCIeICTBHUH

e it SR
[To npencraBiieHHON AUarpaMMe ONPEAEIUTh TUIl BO3MOYKHOM aBapyuu U METOIbI
Oe30macHol TMKBHIAINH €€ OCIENCTBII

Onucarb IIPUHIHUIT KOHTPOJIA CX0[Ja IMNXTOBBIX MAaTCPHUAJIOB I10 HpeHCTaBHCHHOﬁ
CXEMCEC

Ilo npeacraBneHHBIM AUarpaMmam OIPENEIUTh TUI PAaCCTPONCTBA XOAA
JIOMEHHOM neun. YKa3aTh BpeMsl HacTyIUIEHUs paccTpoiicTBa. OnpenennuTtsb
TE€XHOJIOTUYECKHE PEIICHNUS )1 yCTPAaHEHUS pacCTPOICTBa.




CtpyKTypHBII
3JIEMEHT
KOMITETECHINH

[Tnanupyemsle pe3yabTaTbl 00yueHUs

OneHouHsle cpeacTBa

Ilo npeacraBneHHBIM AUarpaMmam OIPENEIUTh TUI PaCCTPONCTBA XOAA
JIOMEHHOM neun. YKa3aTh BpeMsl HacTyIUIeHUs paccTpoiicTBa. OnpenennuTsb

TEXHOJIOTHYCCKUE PEHICHUA JI1 YCTPAHCHHUA paCCTOﬁCTBa
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[To nmpencraBieHHBIM JUarpaMMamM ONPEAEIIUTh TUIT PACCTPOMCTBA X012
JIOMEHHOM Ieun. YKa3aTb BpeMsl HaCcTyIUIEHUs paccTpoicTBa. OnpenennTsb
TEXHOJIOTUYECKHE PEIICHUS U1 YCTPAHEHUS pacCTPOMCTBA




0) [HopsiAok npoBeAeHUsI MPOMEKYTOYHOM ATTECTAIUM, TOKA3aTeJ I U KPUTEPHHU
OlleHNBAHMUSI:

[IpomexyTouHass arTecTaluss 1O JTUCHUIUIMHE «YTpaBiIeHUE TEXHOJIOTUYECKUMU
MpOIleCCaMy IPOM3BOJICTBA YYyT'yHA B JIOMCHHBIX II€Yax» BKIIFOUAET TCOPCTHUYECKUE BOIPOCHI,
MIO3BOJISIFOIIME OICHUTh YPOBEHb YCBOCHUS OOYYAIONMIMMHUCS 3HAHUH, Y MPAKTHYCCKUE 3aJaHHs,
BBISIBJISIFONINE CTEIEeHb CQOPMUPOBAHHOCTH YMEHUH W BIIAJCHUH, NPOBOAUTCA B (dopme
JK3aMeHa.

DK3aMeH 10 JaHHOW JUCIHILIMHE POBOIUTCS B YCTHOU (hopme.

Bonpockl Ha 3K3aMeH OepyTcsi U3 BONPOCOB IO KOHTPOJBbHBIM pabortam. [Ipu cmaye
9K3aMeHa OOydYarIuics MODKEH IPOJECMOHCTPHPOBATh HABBIKM M YMEHHS B YIPABICHUU
JIOMEHHBIM IPOIIECCOM, 3HAHUS IO BOIPOCAaM aHaju3a padOThl JOMEHHOW MEYH B TEPHOIBI C
POBHBIM XOJIOM H €ro HapymieHueM. OOyJarommiics JOHKEeH T0Ka3aTh YMEHHUE OMPEICIIATh BU/I
HaApyIICHHUsI XOJa JIOMCHHOW IUIaBKH TI0 IPEJICTABJICHHBIM TUarpaMMam, IOKa3aTh HaBBIKU
KOHTPOJISI, KOPPEKTHPOBKHU U YIIPABJIICHUS TEXHOJIOTUYCCKUM OINEPAUSIMHU MTPOU3BOJICTBA TyTYHA
B JIOMCHHBIX TI€YaXx..

IMoka3aTe i U KPUTEPUH OLIEHNBAHUS IK3aMeHa:

— Ha OLICHKY «OTJIHYHO» (5 0aiioB) — 00y4aroNIMICs IEMOHCTPUPYET BBHICOKUN YPOBEHBb
c(OpPMUPOBAHHOCTH KOMITCTEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHYeCKOEe M TIyOOKOEe 3HAHWE
y4eOHOTr0 MaTepualia, CBOOOJHO BBINOJIHACT IMPAKTHUECKUE 3aJaHMsl, CBOOOIHO OINEpUPYET
3HAHHUSIMH, YMCHHUSIMH, TTPUMEHSIECT UX B CUTYaIlUSIX TOBBIIIICHHON CII0KHOCTH.

— Ha OLEHKY «Xxopomo» (4 6amra) — oOyJaromuiics IEMOHCTPUPYET CPEAHHI YpOBEHb
c(OPMUPOBAHHOCTH KOMITCTECHIIUH: OCHOBHBIC 3HAHHWS, YMEHHUS OCBOCHBI, HO JOITyCKAIOTCS
HE3HAUUTENIbHBIC OIIMOKH, HETOYHOCTH, 3aTPyIHEHHs] IPH aHAJIUTUYCCKUX OIEPaIUsX,
NePEeHOCE 3HAHWI U YMCHHI Ha HOBBIC, HECTAHJAPTHHIC CUTYAIIHH.

— Ha OIICHKY «YIOBJIETBOPHUTEJBbHO» (3 Oamna) — oOyyarouuiicss AEMOHCTpUPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTA KOMIICTEHIIUH: B XO0JI¢ KOHTPOJIBHBIX MEPOTPUITHN
JIOMyCKAIOTCS OIIMOKH, TPOSIBJISCTCS OTCYTCTBHE OTICIbHBIX 3HAHWN, YMCHHMW, HAaBBIKOB,
0OyJarOIIUICSA HWCIBITHIBACT 3HAYUTEILHBIC 3aTPYAHCHHS TPH ONEPHPOBAHUM 3HAHUSMHU U
YMEHUSIMU TIPH UX NIEPEHOCE Ha HOBBIC CUTYaIUH.

— Ha OICHKY «HEY/AOBJIETBOPUTEJILHO» (2 Oamra) — oOydJarIuics JASMOHCTPUPYET
3HaHus He Oonee 20% TeopeTHdyeckoro Marepuana, JOMYCKaeT CYIIECTBEHHBbIC OLIMOKHU, HE
MOJKET TI0Ka3aTh MHTEIUICKTYaIbHbIC HABBIKHM PEIICHUS MTPOCTHIX 3a7ad.

— Ha OLEHKY «HeYyJAOBJIETBOPUTENbHO» (1 Oamn) — oOywaronuiicss He MOXKET MOKazaTh
3HaHHMSI Ha YpPOBHE BOCIPOM3BEACHHS M OOBSCHEHUS WHQPOpMAIMU, HE MOXKET I10Ka3aTh
WHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a]1a4.
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