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b.1.2.6 IIpouecchl mpou3BoACTBA U3IENNN U3 METAJNIMYECKUX MTOPOILIKOB U IJIACTMAcC
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Pacrnipenenenne yueGHOTO BpeMeHU
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Jlexun 34 JacoB
JIaboparopHbie pabOTHI 34 JacoB
[IpakTryeckue 3aHATUS 34 9acoB
WNnas xoHTakTHas paboTta - 4acoB
Bcero koHTakTHOU paboTh (0€3 yuera 3K3.) 102 4acoB
KonTakTHas paboTta mo sK3aMeHy 6 4acoB
Kypcogoii mpoekt (pabota) - ceMecTp
CamocTosiTenpHas paboTa 00yJaronuxcs
(6e3 yuera 3K3.) 114 4acoB
CamocrosiTenbHast paboTa 1Mo moArOTOBKE K
IK3aMEHY 30 JacoB
DKk3amMeH 5) cemMecTp
3auer 6 ceMecTp

BPK, /13 - ceMecTp
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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HAaVMEHOBAHME | MHAMKATOPA JOCTHKECHUS

KOMIETECHIINU KOMIIETCHITUHT
1. I[IK-2 [1K-2.1 Brnaneer 3HAHMSA:
Cnocoben uHpopmanuen 06 yMEHHUS:
OIIPCACIATD OCHOBHBIX (H3HKO- HaBbIKH: IMeeT HaBbIKK pacyeTa TEXHOJIOTMYECKUX
(uzuko- XUMHUYCCKHUX, MapaMeTpoB Mpoliecca U3rOTOBICHUS U3ACIIUN U3
XUMHYCCKHC, SKCIITyaTallMOHHBIX U MOPOLIKOBBIX U ITOJIMMEPHBIX MaTepHaJIOB
3KCIUTyaTallMOHH | TEXHOJIOTMYECKUX
bIE U CBOMCTBax
TEXHOJIOTMYECKH |KOHCTPYKIMOHHBIX
€ CBOMCTBa MaTepUajoB.
mammHoctpoute |[1K-2.2 Onpenensier 3HAHMsI: 3HAET IPUHLUIIBI MAPKUPOBKHU
JBHBIX (UBUKO-XUMHUYECKHE, MAIIMHOCTPOUTENIbHBIX MATEPHUAIIOB
MaTEepPHaJiOB U |IKCIUTyaTaI[MOHHBIC U yMeHHsi: YMeeT pacinupoBbIBaTH MapKu
HOH6Hpa’[‘], TEXHOJIOTNYECKUue MAalIMHOCTPOUTECIIbHBIX MAaTCPUAIOB
ONTHUMAJIBHBIN  [CBOMCTBa HaBbIKM: IMeeT HaBbIKH OIpEIETICHHS] CBOMCTB
TEXHOJIOTHYECKH (MAIMMHOCTPOUTEIIPHBIX ~ |MATCPUAJIOB 110 KX MApKE
1 mpouecc MaTepHualoB U U3AEIHUM
W3TOTOBIICHUS |0 MapKe Marepuaia
U3IEIUS

Paznen 2. MECTO JUCHUIIIMHBLI B CTPYKTVYPE OIIOII

JucuumninHa OTHOCUTCS K YacTH, (POpMUPYEMOI ydaCTHUKaMH 00pa30BaTeIbHbIX OTHOILIEHUI
OIIOIL

JucnunnuHa sBIseTcs 00s53aTebHON

Jns  nponomkeHuss  (GopMUpOBaHMS — 3asBICHHBIX  KOMIIETEHLMH  HEOOXOAMMBI  3HAHMS
HPEANIECTBYIOMNX IUCIUILIMH: XUMUSI KOHCTPYKIIMOHHBIX MaTepuanoB (I1K-2)

N3yuaemass JOUCHMIUIMHA SBJISETCS OCHOBOM JJsi MPOJOJDKEHUS (OPMHPOBAHUS YKa3aHHBIX
KOMITETCHIINM B CIEAYIOIIMX TOCYJAapCTBEHHON WTOTOBOM arrectanuu B ¢dopme: [loaroroka k
ciade M ciava rocyaapcrBeHHoro sk3amena (I1K-2), [Toxroroska k mporueaype 3aiuThl U 3aiuTa
BBINTYCKHOU KBannukanuonHoi padotsr (ITK-2)

Pazzen 3. OIIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Jns popMupoBaHUS 3asgBICHHBIX KOMIIETEHIIUH HCHOJIB3YIOTCS METOJOJOTHUYECKUE TEXHOJIOTHUH,
peanu3yronme JesATEeIbHOCTHBIM, JIMYHOCTHO-OPUEHTHUPOBAHHBIN, IMPAKTUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.

OCHOBHBIMU CTPATETMYECKUMH TEXHOJIOTUSMHM SIBISIFOTCS: JIEKLMOHHBIE 3aHATHUSA, IPOLELYPHI
caM000y4eHHUs, MpaKTUYeCcKre U Jab0opaToOpHbIe 3aHATHS

Ha poctukeHne KOHKpETHBIX ILiedel oOydeHus HampaBieHbl TPUMEHSEMblE TaKTHUECKHE
TEXHOJIOTMH: 3aJJaHus, KJIIACCUYECKasl JICKLIWS

Paznen 4. COAEPXXAHUE JUCHUITJIMHBI




5 cemecTp

. Konunyectso | Dopmupyemsie
Bunbl u TeMbl 3aHITHIA
4acoB KOMIETEHINH
MeToabl NOJYYEHHS H CBOMCTBA METAJIMYECKHX ITOPOIIKOB 56 I1K-2
Jlexuus. Knaccuduxaiyst MeTo10B MoaydyeHus: METAITMUYECKUX 2
MOPOLIKOB.
OU3NKO-MEXaHUYECKUE METO/IbI MOTYUYCHHSI TIOPOIIKOB:
MOJIy4YeHHUE MOPOIIKOB Pa3MOJIOM B MEJIbHHUIIAX PA3HOTO THUIA,
MeTO/Ibl pacnbuieHus. [Tonyuenne amopdhHBIX TOPOLIKOB.
Jlekuus. OU3MKO-XUMUYECKUE METOBI MOJYYEHUS IOPOLIKOB: 4
METO/Ibl BOCCTAHOBJICHUS, SJIEKTPOJIN3a, TUCCOLMALINYA KapOOHUIIOB,
TepMOIU (P Y3MOHHOTO HACKIILIEHHS.
Jlexuus. Xumuueckue, Gu3nuecKrue U TEXHOJIOTUYECKIE CBOMCTBA 2
METaJUIMYECKUX MOPOIIKOB U METOBI UX KOHTPOJIs. Biausinue
CBOICTB MOPOIIKOB Ha TEXHOJIOTHIO MPOU3BOACTBA MOPOIIKOBBIX
15631 (1107078
Jlexuus. Metozpl oTy4yeHUs: HAHOMIOPOIIIKOB 2
JlaGopaTopHas pabota. @u3nvecKkue CBOMCTBA METAILUTUYECKUX 2
MOPOILKOB U METOJIbI UX KOHTPOJISI.
JlaGopaTtopHas pabota. TexHOJIOrMUeCKHe CBOMCTBA 2
METATTMYECKUX MOPOIIKOB U METOJIbI UX KOHTPOJISL.
JlaGopaTtopHnast pabota. MapkupoBKa METALTUYECKUX TTOPOIIKOB. 2
IIpakTrueckoe 3aHsaTHE. PacyeT TEXHOIOIrMYECKOT0 peKUMa 2
MIOJIYYEHUS] TOPOUIKOB B IAPOBOW MEJBHUIIE
[Ipaktuueckoe 3ansTue. [lomydeHne mopoukoB IEKTPOIU3OM 2
CamocrositenbHas padbora. M3ydeHue JIEKIIMOHHOTO MaTepuala u 18
MOATOTOBKA K MPAKTUYECKUM 3aHITHSAM U TEKYIIEMY KOHTPOJIIO,
M3Yy4YeHUE JOMOIHUTEIHHOIO0 MaTeprasa, HalmMcaHue JOKJIaia
3amanus A CaMOCTOSITENIbHOM pabOoThI, B TOM YHKCIIE BHITIOJTHEHHE
[ToaroToBka K MpakTUYECKUM U JTaOOPATOPHBIM 3aHSATUSIM
18

TexHoJI0rMs U3rOTOBJICHUS M3EJINH U3 MeTAJUINYeCKHX 106 [K-2
MOPOILIKOB
Jlexuus. TexHonornueckasi cxema U3roTOBJICHUS U3AEIUNA U3 2
MeTayuIMueckux nopomkos. Kinaccudukanus metonoB
dbopmoBanus. [ToAroTOBUTEILHBIC ONIEPAIIH
Jlekuus. 3aKOHOMEPHOCTH MPOIIECCa MTPECCOBAHUS 2
[IpakTuueckoe 3ansTue. TeXHOIOTHS TPECCOBAHUS B 2
METATMYECKUX Tpecc-popMax B YCIOBUSAX OJHOOCHOTO
puIoKeHus Harpy3ku. [Ipecc-gpopmbr n o6opynoBaHue s
MIPECCOBAHUS ACTAICH U3 METAIUNIMYECKUX MTOPOLIKOB.
IIpaktnueckoe 3ansaTue. Cxema npeccoBanusi. KOHCTpyKTHBHBIE 2
TpeOOBaHUS K MOPOIIKOBEIM JIETAJISIM
IIpakTnueckoe 3ansaTue. Pacuer naBneHns npeccoBanus. Pacuer 2
OTEPb HA TPEHUE U JIABJICHHS] BBIIPECCOBKHU.
[IpakTuueckoe 3ansTue. PazpaboTka cXxembl IPECCOBaAHUS
[IpakTueckoe 3angarue. Pacuer pa3mMepoB OCHACTKHU 2
Jlexuus. CriekaHue MOPOIIKOBBIX MaTEpPHAJIOB. 2

OcHOBHbIE CTaIuU TpoIecca CIIEKAHUS, MEXaHU3MbI
MaccomnepeHoca Mpu CIeKaHuM. Y cajika Mpu ClieKaHUU. 3alUTHbIE




atMocdepsl. TBepaoctuiaBHoe 1 )uakodasHoe cniekanue. Criekanue
MHOT'OKOMIIOHCHTHBIX CUCTCM.

JlaboparopHas pabota. Texnomnorus npouecca cnekanus. [leun ans 2
CIieKaHus. bpak mpu CriekaHUU ¥ MEPBI 10 €ro MPEIyIPEKICHULO.
I'opsuee npeccosanue. Mudunbrpanus
JlabopaTtopHast pabota. Onpezenenne ycaaku Mpu CIeKaHUH U 2
MOPUCTOCTU NOPOIIKOBBIX H3JICIHIA
JlabGopaTtopHnast pabota. KOHCTpYKIIMOHHBIE OPOIIKOBBIE CTATH 2
JlaboparopHnas pabota. PazpaboTka MapmpyTHOTO 4
TEXHOJOTMYECKOT0 IIPOllecca U3TOTOBICHUS NOPOIIKOBOM JIETaJIH.
IIpakTrueckoe 3aHsaTue. Pacyer noonepanyoHHON TPYJOEMKOCTH. 1
JlaGopaTtopHnas pabota. [TopomikoBbie aHTU(HPUKITMOHHBIS 2
MaTepUaJIbI
[TpakTrueckoe 3ausaTue. CTPyKTypa U CBOMCTBA OPOIIKOBBIX 2
MaTEpHUaJIOB
Jlexuus. Metozas! hopMOBaHUS HAHOIIOPOIIIKOB 2
[TpakTrueckoe 3ausTue. OCOOEHHOCTH CIIEKaHKsI HAHOTIOPOIIKOB 1
CamocTtosTrenbHas pabora. M3yueHue IeKIMOHHOTO MaTepuana u 36
MOJITOTOBKA K MPAKTUYCCKUM 3aHATHSAM M TEKYIIEMY KOHTPOJTIO,
M3YYEHHUE JOMOJHUTEIBHOIO MaTepuaia, Hanucanue pedepara
3amanus A1 CaMOCTOSITEIIEHON pabOThI, B TOM YUCIIC BHITIOJTHCHHE
W3ydeHune TeKIIMOHHOTO MaTepralia U MOArOTOBKa K MPAKTHUYECKUM
3QHITHSIM U TEKYIIEMY KOHTPOJIIO M 3K3aMEHY, U3YUCHUE
JIOTIOJIHMTEIHLHOTO MaTePHAIa. 36
WMuas koHTakTHAst paboTa: 0
IToAroToBKa K 3K3aMEHY 30
[TpoBeeHNE SK3aMeHa 6
6 cemecTp
. Komnuectso | Dopmupyemsbie
Bunst v TemMbl 3aHATUN
4acoB KOMIETEHINH
Pa3nen 1. [lonumepHble MaTepHAIbI M TEXHOJIOTHS 168 IK-2
HU3rOTOBJICHUS] M3/1eJTUI U3 HUX
Jlexuus. Beenenue. O6mmue cBeeHNs O IOTUMEPAX. 2
Knaccudukaiiys noJmMepoB.
JlaGopaTtopHnast pabota. MeToap! MOSydeHUs TTOJIUMEPOB 2
Jlexuus. CTpykTypa, CBOMCTBA U (PU3HUUECKHUE COCTOSHUS 4
TIOJIMMEPOB TTOJIMMEPOB
JlaboparopHas paboTa. PuznuecKkue CBOMCTBA. TOJTUMEPHBIX 2
MaTepHUaJIOB
JlaboparopHas paboTa. TexHOTOTHYECKHE CBOMCTBA. MOJIUMEPHBIX 2
MaTepHaJIOB
[TpakTdeckoe 3ausTue. OCHOBHBIE KOMIIOHEHTHI TJIACTMACC. 2
[TpakTideckoe 3ausTue. TepMoIIacTUYHBIC TOIUMEPHI U 2
MaTepuabl Ha KX OCHOBE
Jlexnus. OOmas XxapakTepUCcTUKA U KITACCHU(PUKAIIUS TPOIECCOB 2
nepepaboTKH TIacTMacc. MeToabl IpeIBAPUTEILHON MTOATOTOBKH
CBIPBsL. JINThE TOJT IaBIICHUEM
JlabopaTtopHnas pabota. OnpeeneHne TeXHOIOTHIECKUX 4
IapPaMETPOB JIUThsI
[TpakTuueckoe 3ansTue. Pacuer pazmepoB npecc-HopMbI I JIUThS 2




[IpakTuueckoe 3angatue. DkcTpy3ud. KananapoBanue

[TpakTrueckoe 3ansaTue. Meroab TepMOPOPMOBAHUS

Jlekuus. TexHOIOTHS NOIYYEHUS TOJIBIX U3ICIIUMN.

NINIDNDN

[Ipaktuueckoe 3ansTue. OCHOBHBIE BU/IbI TPOMBIIIIEHHBIX
pPEAKTILIACTOB.

N

JlaGopatopHnast pabota. MeToas! pOpMOBaHHS PEAKTOILUIACTOB

[Ipaktuueckoe 3anstue. OnpeneacHue TEXHOIOTUYECKUX
1apaMeTPOB MIPECCOBAHUS

Jleknd. ["'a3oHanoIHEHHBIE TUIACTUKA 2

Jlexuus. Kayayku. Pesunbl 4

JlaboparopHas paboTa. TeXHOIOTHS U3TOTOBICHUS U3JCIUN U3 4
pPE3UH

CamocrosTenbHas pa60Ta. I/I3yquI/Ie JICKOMOHHOI'O MaTcpHrajia u 60
IMOArOTOBKA K NPAKTUYCCKUM 3aHATHAM U TCKYIICMY KOHTPOJIIO,
HN3Y4CHHUEC NJOIIOJHUTCIIbHOI'O MaTCpHrajia, HallMCaHUEC ped)epaTa

3ajaHus 418 CaMOCTOATENLHOM pabOThI, B TOM YUCIIE BBIIOIHEHHE
M3yuenue JEKIMOHHOIO MaTepUaa M IOAr0TOBKA K IPAKTHYECKUM
3aHATUAM, TeKylnieMy KoHTpouto U bPK, uzydyenue
JIONIOJIHUTEILHOIO MaTEPHAIA. 60

Wuas koHTaKTHas padora: 0

Pasnen 5. METOJMUYECKUE VKA3AHUSI JUISI OBVYAIOLIMXCS IO OCBOEHMUIO
JIACHUTUIMHBI

W3ydyeHrne AMCUMIUIMHBI PEKOMEHIYETCs HadaTh C O3HAKOMJIEHUS ¢ pabodeil mporpaMMmoi, ee
CTPYKTYpOl U coJep)KaHHEeM pa3felioB. Y4eOHbIl Marepual CTPYKTYpUpPOBaH, HW3Yy4EHUE
JUCLHUTIITUHBI OCYUIIECTBIISETCS B TEMaTH4ECKON IIOCJIE0BATENBHOCTH.
3aHATHSA JIEKIHHOHHOTO THNA JAalOT CHUCTEMATU3MPOBAaHHBIE 3HAHMA 110 AMCLUILIIMHE
KOHIIEHTPUPYIOT BHUMaHHE Ha HauboJee CIOKHBIX U BaXXHBIX BOMpocax. Bo BpeMs JTEKIIMOHHBIX
3aHATHIH PEKOMEHAYETCS] BECTH KOHCIIEKTUPOBaHUE yueOHOr0o MaTtepHuaiia; oopaiiarb BHUMaHUE Ha
(GOpMYyIUPOBKM U KaTEropuH, pacKpbIBAalOIIME CYThb MPOOJIEMBbl, SBIEHUS WM TpOIecca;
3a(UKCHPOBATH BBIBO/IbI u IIPAKTUYECKHE PEKOMEH AL K.
IlogroroBka K 3aHATHAM CEMHUHAPCKOr0 THMIA BKJIOYACT O3HAKOMIIEHHE C IIJIAHOM
MMPAKTUYCCKOI'0 3aHATHA, pa60Ty C KOHCIIEKTOM HeKHHﬁ, BBIIIOJTHEHUE AOMAIIIHEIO 3aJaHusd,
pabory ¢ yueOHONH © y4eOHO-METOJWYECKOW JIUTEepaTypoil, HAy4YHBIMU H3JIaHUSAMH U
AJIEKTPOHHBIMU 00pa30BaTENIbHBIMU pPECypcaMM, PEKOMEHJOBAHHBIMU paboudell mporpammoin
JUCHHUTITUHBI .
CopnepxaHie caMOCTOATENBHOH PadoThl ompezensercs paboyeil MporpaMMoi ITHCHUIUIMHBI,
OLHCHOYHBIMU W MCTOAWYCCKUMH MaTcpruajiaMu, 3aJaHUSIMU W YKa3aHUAIMU IPCroaaBaTelisd.
CamocTtosTenbHasi paboTa MOXKET OCYIIECTBISATHCS B ayJUTOPHOM M BHEAyIUTOPHON (opmax.
D¢ eKTUBHBIM CpPEACTBOM OCYILIECTBICHHUS CAMOCTOSTENBHOW pabOThl SBISETCS DICKTPOHHAS
UH(POPMALIMOHHO-00pa3oBaTeNlbHasl Cpela YHUBEPCUTETa, KOTOopas oOecrneduBaeT JOCTyNl K
oOpaszoBartenbHON Tporpamme, paboderl mporpaMme JUCHHUIUIMHBI , K  3JEKTPOHHBIM
OMOIMOTEYHBIM CUCTEMAaM, MpodeccnoHaIbHBIM 0a3aM JaHHBIX U UHPOPMAIIMOHHBIM CIIPaBOYHBIM
CHUCTEMaM.

[TepuonuuHoCTh MpoBeAeHUS, (HOPMBI TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH, CUCTEMa OLIEHUBAHUS
xona OCBOCHUA JUCIIAIUINH IIPEICTABIICHBI B paboueii IIporpamMme.
dopMoii TPOMEKYTOUHOW ATTECTALMHU 10 JUCHUILIMHE sBiseTcs: 3au€T (6 cemectp, sk3amer (5
ceMecTp)).

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOANMYECKOE
OBECIIEYEHUME JUCLHUITIIMHBI



6.1. YueOHO-MeTOMUECKOE 0OECIIEUEHNE

KomnuectBo
9K3EMILIAPOB MEYATHBIX
Nefe CHnucok UCIoJIb3yeMOH JTUTEPATYPhI U3/IHUH, UMEIOUWXCS B
n/m OuOJIHNOTEKE, MITH
AJIEKTPOHHBIN apec U3JaHUs
(pecypca) B cetn MIHTEpHET
YYEBHBIE, YYHEBHO-METO/IMYECKHWE U HAYUYHBIE U3JIAHUA

1. [KpawenunnukoBa, H. I'. IlonumepHsle Mmarepuansl Hu 45
TEXHOJIOTHS U3TOTOBJICHHS M3aenuil u3 HuX [Tekcr] : yueOHoe
nocobue / H. I'. Kpamennnnukosa, C. 5. Anubekos, O. C.
3BepeBa; MHUHHCTEPCTBO 00pa3oBaHUs U Hayku Poccuiickoi
Oenepaunn, PI'BOY BIIO "lloBomxckuil rocyapCcTBEHHbII
TexHonornueckud  ynusepcurer'. MockBa: API'AMAK-

MEJIUA, 2018. - 267, [1] c. ISBN 978-5-00024-101-1.
OK3eMILIAPHL: Bcero 45.

2. |KpamenunnukoBa, Hanexxnma  ['ennagpeBHa.  OCHOBBI 30 /
TEXHOJIOruU mopoiikoBoii Metautypruu [Tekcr] : [yueGHoe|https://portal.volgatech.net/bo
nocobue mo Hanpasienusm 22.03.01, 15.03.01, 15.04.05] / H.| oks/Krasheninnikova_osnovi
I'. Kpamenunnukoa, C. . Anmubekos, I'. T1. detucos; M-Bo _texnologii_2016.pdf
obOpasoBanusi W Hayku Poc. ®Denpeparuun, PI'BOY BO
"IToBoimx. Toc. TexHon. yH-1". Momkap-Omna: III'TY, 2016. -

286 ¢. ISBN 978-5-8158-1769-2. Dx3emiurapsl: Bcero 30.

3. |KpameHnHHHKOBA, Hanexxna  I'enHangbeBHA. OCHOBBI 36 /

TEXHOJOrMW  mopomkoBoi — Mmerawwtyprum  [Texcr  :[https://portal.volgatech.net/bo
DJNEeKTPOHHBINA  pecypc] yueOHOE TmocoOue aus | oks/Krasheninnikova_osnovi
CaMOCTOSITENILHOW PabOThI M MpakTHUeckux 3amsaTuit : [mist| _tehnologii_poroshkovoi_me
TEXHUYECKHX HAIMpaBJICHUI TMOATOTOBKU W CIEIUAIBHOCTEH talurgii_2018.pdf
1o pazzenaMm JUCHUIUIMH "OCHOBBI TEXHOJOTHUU TTOPOITKOBON
Metautyprun”, "Mertonsl (popMooOpazoBaHMsS H3NENUN U3
nopoikoBbix MarepuanoB"] / H. I'. Kpamenunnukosa, C. .
AnubekoB;, M-Bo oOpa3oBanus u Hayku Poc. Penepauum,
®I'BOY BO '"[oBomk. roc. Texuol yH-t". Momkap-Omna:
nrry, 2018. - 155 ¢ ISBN 978-5-8158-1975-7.
OK3eMILIApEL: Bcero 36.

4. |CtpykTypa, CBOHCTBA M TEXHOJOTHMM METAJUIMYECKUX H 19 /
HEMETa/NTHYeCKuX MatepuanoB [Tekct] [maGopatopusrii | https://portal.volgatech.net/bo
NpakTUKYyM JIsi  cTyldeHToB  HampasineHus 150100  wu|oks/Krasheninnikova_struktu
criermanbroct 150601.65] / [H. T'. Kpamenunaukosa u 1p.J; ra_svojstva.pdf
M-Bo o6pazoBanus u Hayku PO, ®I'EOY BIIO "IToBomxk. roc.
texHoa. yH-T", ®I'BOY BIIO "Mock. aBuan. un-t" (Haum.
uccnen. yu-1). Momkap-Ona: IIT'TY, 2013. - 170 c. ISBN 978-
5-8158-1234-5. Dx3emmsipsl: Bcero 19.

OJIEKTPOHHBIE OBPA30OBATEJIBHBIE PECYPCHI
1. |Hayunas snekrponHnas oubmmoreka eLIBRARY.RU http://elibrary.ru
2. |Hayunas snexkrponnas oubnunoreka «KubepaeHnHKa» http://cyberleninka.ru

6.2. MarepuanbHO-TeXHUYECKas 0a3a U mporpaMMHoOe oOecrieueHue




NoNe
n/n

Aynutopuu s IpoBe-
JeHUs] y4eOHBIX 3aHSITHIA,
CaMOCTOSITEeNIbHOI pabo-
ThI ¥ IPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCcTaluu

[TepevyeHb OCHOBHOTO 000PYAOBaHUS

[Iporpammuoe
obecrnieueHue

141a (1)

Becer maboparopusie EL-600 (2),
Becw mabopatopusie  BK-300 (1),
Buckosumerp B3-246 (1), Komonkm
SVEN 2.0 STREAM Mega R (1),
Kowmrekr KOZOTpaH
marepuanosenenn (1), Komrmiekr
KOJIOTpaH OCHOBBI ~MeTrpojior (1),
KoMmruiekT konoTpaH. TUTEHHOE IPOU3
(1), KommbroTtep AMDX2
4200/4Gb/250Gb/DVD-
RW/FDD/Monurop 17"Samsung
KJIB.MBIIIb (1), MUKPOCKOII
METAM PB-22 (1), HoyrOyk Lenovo
(G500) 15,6" HD (1), Osepxen-
npoekTop Medium nopraruBHbIi (1),
I[MEYb MYO®EJIIbHAS I[IM-8 (1),
I[TEYb MY®EJIbHA A CHOJI
8,2/1100 (2), Ileur mydenbHas
CHOJI-6,7/1300 (1), [IpunTep nazepH.
Xerox 3122 (1), [Ipoekrop
myneTuMennitaeiii Hitachi CP- RX93
(1), Cranok M (oBaIbHO-
noiupoBanbHbil  [TIJIUD-2M-V (1),
CTUJIOCKOIT CJI-13 (1), Cron
nabopatopubiii CJIM-1H (1), Cron
xumuueckuil npucrennsii CXIT -2H
(1), Tepmonar-11M3 /4YB/4P
peryasTop TEMIIEPATYPBI (1),
Tepmonar-25Y1-PM /8Y/8C/BP
peryasTop TEeMIIEPaTypbl (D),
Tonmmuomep Koncranta K-5 (1),
Tommuuomep mnokpertuit TT100 (1),
YHuBepcanbHbIi U3MEPUTEIIb-
perynsrop TPM138P (1), YcranoBka
JUIS. MHAYKIIMOHHOTO HarpeBa MeTajia
i-Ductor (1), IIIKA® BBITS)KHOM
(1), Wwur ympaBnenus (1714,4) (1),
OKpaH HaCTEHHBIN PYJIOHHBII
200x200 cMm (1), Kommnekt yueOHOU
mebenu (1)

Windows
CnpaBoyHas
cHucTrema

Microsoft
Enterprise,
ImpaBoBast
"Koncynprant  Ilmroc",
Microsoft Office
Standard, Arent Dr.Web,
Kommekt I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiekt 10
JJIA pemeHI/m OCHOBHBIX
IIOJIBb30BAaTCIbCKHUX 3aJa4

Pasnen 7. ®OPMbBI KOHTPOJISI OCBOEHMS JIMCLUIUIMHBY ®OHJI OLIEHOUYHBIX
CPEJICTB

Kpurepun onieHUBaHMs HHAUKATOPOB TOCTH)KCHUSI KOMITETCHIINN HAITPaBIICHBI Ha:
- YCBOCHHME TEOPETUYECKOT0 MaTepuasia (00beM 3HAHUH, IITyOMHa YCBOEHHUS), MPEAYCMOTPEHHOTO
paboueit mporpamMmmoi;




- YMEHUE U3/1araTb MaTepuai (4eTKOCTb, TPAMOTHOCTb M3JI0KEHUS MaTepHalia, TOUHOCTh U MTOJIHOTa
BOCIPOU3BECHUS YI€OHOI0 MaTepuaa);

- YMEHHUE NPUMEHATh TEOPETUUECKUE 3HAHUS IIPU PELICHUH NPAKTUUECKUX 3aJJaHUH.

[IIkana oLleHUBaHUS IPEJICTABICHA HUXKE.

YpoBeHb
c(OpMHPOBAHHOCTH [xana
Kputepuu onennBanus
3JIEMEHTOB OLICHUBAHUS
KOMITETCHIIUHT
[ToporoBsbiii OOyuarommiics HWMEeT 3HaHWUsA OCHOBHOIO Marepuaia,|3adyTeHo
YPOBEHb IPOSBISET YMEHHME JIOTMYHO €ro u3jararb, HO MOXET
JOMYCKaTh ~ HETOYHOCTM B UBJIOXKEHUU  MaTepuana,
HEJOCTATOYHO TMPABWIBHBIC (DOPMYITHPOBKH, WCIBITHIBACT
3aTPYJHEHHS B BHIIIOJIHEHUU IPAKTHYECKUX 3aJaHUM

7.1. Tekywmiuii KOHTPOJIb YCIIEBAEMOCTHU

Texylmuii KOHTPOJb YCHEBAaEMOCTU OOECIIEYMBAET OICHHUBAHME XOJa OCBOEHUS JHUCLUIUIMHBI
(MOzyJIsl) ¥ IPOU3BOAMTCS C MPUMEHEHUEM TEXHOJIOTUU PEHTHHIOBOTO KOHTPOJIS B COOTBETCTBUU C
TEXHOJIOTMYECKOM KAapTOM JUCHMIIMHBL. 1IOpAOK COCTaBIIEHHS TEXHOJIOTMYECKOW KapThl M
QITOPUTM  TPOBEJCHUS IPOLEAYphl OLEHMBAHUSA BHUJOB  JIEATEIBHOCTH  OOYyYarolIuXxcs,
HANpaBJICHHBIX HAa OCBOCHWE 3HAHWH, YMEHWH, HABBIKOB W/ WJIHM OIbITa JAEATEIBHOCTH, IIO
HaKOIUTEJIbHOW cucTeMe B Oaillax ycTaHaBiIMBaeTcs nojoxenueM o cucreme PUTM B ®I'BOY BO
«(II'TY»

7.2. IlpomexyTouHast aTTecTalus 00y4arouuxcs
[TpomexyTouHasi aTTectanusi oOy4yarolMXcs HalpaBieHa Ha OLEHHWBAHUE PE3yJbTaTOB OO0YUYEHHS
10 JUCUUIUIMHE (MOIYJII0) U IPOBOJUTCS C UCIIOJIB30BaHUEM (DOH/IOB OLIEHOUYHBIX CPEJICTB.

[IpuMmepsl TUIMOBBIX KOHTPOJBHBIX 3aJaHuid U3 0a3bl (OHIA OIEHOYHBIX CPEACTB IO
00pa3oBaTeNIbHOI MporpamMmme.
TecT utorosbli (CemecTp 6)

BapuaHt O

1. lomoreHHble NernpoBaHHbIE NOPOLWKN MOXKHO NONYYUTb METOO0M ...

1) aMccoumaumm KapboHMNoB 2) anekTponmsa  3) pacnbineHus  4) BOCCTaHOB/EHUSA

2. NMopowoKk mapku MHKB2.160.26 nosy4eH MeToa0M ...

1) pacnbinieHns BO3AyXOM  2) BOCCTaHOB/IEHUA 3) pacnblneHusa Bogoi  4) anekTponunsa

3. WHTepBan NNOTHOCTW, MPU KOTOPOM NPECCOBKa He MMEET paspylueHWi Npu WM3BAEYEHUWM U3 Mpecc-
dbopmbl, XapaKkTepusyeT MoOpPOLLKa.

4. INeKTPOAN30M PACcTBOPA MOMKHO MOYYUTb MOPOLLKM ...



1) HMKens 2) antoMmuHmA 3) marHua 4) kenesa

5. M3ameHeHWe pasmepa NPeccoBKM N0 CPAaBHEHWIO C Ppa3sMepom B Npecc-popme Nocae CHATUA AaBAeHUA U
BbINPECCOBKM 3aroTOBKM Ha3blBaeTcA .

6. D1IeMeHT OCHaCTKKN, 0GOPMASIOWMIA CKBO3HOE OTBEPCTUE B AETa/ v NpPU NPeccoBaHUU METaNIUYECKNX
NMOpPOLLKOB B 3aKpbITON nNpecc-popme, Ha3bIBaETCA ...

1) maTpuuen 2) nyaHcoHOM 3) 3eHKepom  4) CTepKHEM

7. Ans ymeHblLEeHUA M3HOCA OCHACTKM NPpY NPECcCcoBaHUM AeTaell B MOPOLLKOBYIO LWLUXTY 0B6bIYHO
pobasnsaior ...

1) rpadut  2) cTeapaT UMHKA  3) UHAYCTPUANbHOE Macno  4) ranuepuH

8. B ycnoBuAX cepuitHoro NnponsBoAcTsa A1A CnekaHua AeTaneit U3 NopoLIKOBbIX CTafei UCNOoNb3YoT
06bIyHO neyu.

1) mydenbHble  2) KOHBENEPHbIe 3) WwaxTHble 4) BaKyyMHble

9. Hanbonee yactoi npmunHom 06e3yrneporKMBaHUA AeTaNen Npu cnekaHum asaseTca ...
1) 3aBbllWeHHaA TemnepaTypa cnekaHus
2) HU3KKM yrNepoaHbIi NoTeHUMan atmocdepbl
3) cAMWKOM MegNeHHOEe OXNaXKaeHue

4) 3aBblLUEHHasA NOPUCTOCTb NPECCOBOK

10. NopowKoBble MaTepranbl Ha OCHOBE KeJsie3a CNeKaloT 06bIYHO NPU TeMnepaTypax °C.

1) 900 - 1000 2) 1100 - 1200 3) 1300 -1400 4) 800 - 900

11. OcHOBHOW CTPYKTYpHOW cocTaBasaowei cnaasa NMK80-64 nocne npaBuabHO NPOBEAEHHOIO CNeKaHMsaA
ABNAETCA ...

1) depput 2) nepaut 3) aycTeHut 4) uemeHTUT

12. bykBoli «K» B Mmapke nopowwkoBoi ctanum MNK35/[2K-64 0603HavaeTca NpUcyTCTBME ...

1) KpemHus 2) KobanbTa 3) cepl 4) Kapbupgos

14. B KayecTBe 3alMTHON aTMOCdepbl 414 CNEeKaHMA NOPOLLKOBbIX CTasieit MOMKHO MCMONb30BaTh ...

1) sHgoras, H;  2) a30T, yrnekucnoli ras  3) Bo3ayx, aproH  4) npupoaHbIN ras, aueTuneH



15. MpuYmMHOIN KOPobIEHMA MOPOLLKOBbIX 3arOTOBOK NP CNEeKaHMN MOKET bbITh ...
1) HepaBHOMEpPHas NJOTHOCTb MPECCOBOK U CAULLIKOM BbICTPbIN Nogbem TemnepaTypbl NPU crekaHum

2) 3aBblleHHan TemnepaTypa CrneKkaHusa u CAIKLWKOM 6onblioe cofepyKaHue oKMcanTenel B 3aLMTHOM
atmocdepe

3) 3aBblWeHHaA NNOTHOCTb NPECCOBOK U C/IMLKOM 6onblias NPOoAONTKUTENBbHOCTb CNEKAHUA

4) cnvwKom 60/1bLUIaA NOPUCTOCTb U HeJoNeKaHMe 3aroToBoK

16. Nocne cnekanma matepman MNK10-64 gonKeH UMeTb CTPYKTYPY ...
1) deppuTHyto, ONYCKaOTCA YYacTKM NepanTa

2) NepANTHYIO, JOMNYCKAOTCA BKAOYEHUA LLEMEHTUTA

3) MapTEHCUTHYIO, OMYCKAEeTCA OCTAaTOYHbIN ayCTEHUT

4) peppuUTo-NEPANTHYIO C BKIIOUYEHUAMM CyNbOUA0B

17. Nopuctoctb matepmana NMK1043-68 coctaBnaetr okono __ %.
1)14 2)10 3) 18 4) 21

18. NA-KIp2[43 — 3710 mapka ...

1) NOPOLIKOBOrO KOHCTPYKLMOHHOIO MmaTepuana

2) nerMpoBaHHOTIO NOPOLLKA Ha OCHOBE ¥eJjle3a

3) TBEepAOro cnnasa

4) NopoLUKOBOro aHTMGPUKLMOHHOTO MmaTepuana

Kputepun oLeHNMBaHNA BbINONHEHWA UTOTOBOIO TECTA:
-noporoBsbiii yposeHb — 50-74%
-NPOABUHYTbIN ypoBeHb — 75-89 %;
-BbICOKMI ypoBeHb — 90-100 %

TecT utorosblin(CemecTp 7)
BapuaHt O

1. NpenmyLLeCTBOM PEaKTOMNAACTOB N0 CPAaBHEHMIO C TEpMONIacTaMu ABAAETCA ...
1) 60nee BbiCOKan TEXHONOMMYHOCTb
2) Nydwine sNeKTPoU3oNALUMOHHbIE CBOMCTBA
3) 6bonee BbICOKAasi MOPO30OCTOMKOCTb,

4) 6onee BbICOKaA MPOYHOCTb



2. HU3KomonekynapHoe coegmHeHne, U3 KOTOPOro MoJy4atoT NoAMMep, Ha3blBaeTca ...

1) anemeHTapHbIM 3BeHOM  2) MOHOMepoM  3) cmosion  4) KaydyyKom

3. NonnMkoHAEHcauuaA ? 3To npouecc ...

1) obpaszoBaHus NoaMmepa 13 NoJMdyHKUMOHANbHbIX MOHOMEPOB C BblAeNeHUEM HU3KOMOJIEKYNAPHOTO
NpoAyKTa peakumm

2) coeauHeHuA apyr ¢ Apyrom 60bLIOTo YMCa MOJIEKY/T MOHOMEPA 3a CYET KPaTHbIX CBA3EN UK
PaCKpbITUS HEYCTOMUYMNBBIX LIUK/OB,

3) caMonpoun3BoIbHOrO HEOBPaTUMOro M3MEHEHMA CBOMCTB NOAMMEPA B NPOLLECCE ero XpaHEHUA Uan
3KcnAyaTaumun

4) paspylueHna MaKpOMOJIeKy/l NOJIMMeEpPa NOA AECTBMEM TeMa, KUCI0POAA, CBETA, MEXaHUYECKUX
HaNPAXKEeHUM u ap.

4. Mpy yBeANYEHUN CTENEHU KPUCTANIMYHOCTHM NOMMeEpa ...
1) noBblWwaeTcs MOPO30CTOMKOCTb 2) noBblWaeTcA 3/1aCTUYHOCTb

3) yBEANUYMBAETCA MPOYHOCTb 4) ymeHblUaeTcA TeNNOCTOMKOCTb

5. K TepMopeaKkTMBHbIM NOMMEPAM OTHOCUTCA ...
1) nonunctmpon 2) HoBOJ1aYyHasA cMoa

3) nonumeTunmeTakpuaat  4) NoNAUITUNEHOKCUA,

6. MaKpOMOEKY/bl TEPMONAACTUYHBIX NOIMMEPOB UMEIT CTPYKTYpY.
1) CLUNTYIO NN NECTHUYHYIO 2) NHelHY0 nAK cnabopasBeTBAEHHYIO
3) chepoNnUTHYIO MK NAPKETHYIO 4) NpoCTpaHCTBEHHYIO UK GUBPUNAAPHYIO

7. q)OpMleT noanmepbl Yalle BCero B COCTOAHUM ...

1) KpucTanamyeckom  2) BA3KO-TeKyyem 3) BbICOKOINACTUYECKUM 4) cteknoobpasHom

8. CnocobHocTb nonnmepa meaneHHo ,D,ed)OpMVIpOBaTbCﬂ noa BANAHUEM NMOCTOAHHON MexaHM4YecKom
HArpy3kun Ha3blBaeTCA ...

1) anddysmei 2) non3y4ecTbio 3) TeKy4ecTbto 4) BA3KOCTbIO

9. Ana YMeHbLUEHNA ropoYeCTU NN1aCTMacce B X COCTaB BBOOAT ...



1) crabunamnsaTtopsl 2) cTpyKkTypoobpasoBaTenm
3) HanonHUTENU 4) aHTUNUpPEHDbI
10. MaTtepuasnbl Ha ocHoBe peHonodpopManbaerngHbIX CMO Ha3bIBALOTCA ...
1) amnHonnactamu 2) nonnadumpamm
3) TekcTONUTAMM 4) peHonnactamu
Bap.0
11. TpaHchepHoe npeccoBaHMe UCMOb3YIOT NPU NPOU3BOACTBE ...

1) petaneit cnoxHoi GopmMbl U3 TEPMONIACTOB 2) robpurpoBaHHbIX TPY6

3) nonbix Uspennii 4) netanei n3 peakTonnactos
12. Hanbonbluein Tenn1ocTOMKOCTbIO 061a4at0T NAacTMacChl Ha OCHoBE cmon.
1) peHono-popmanbaernaHbIx 2) 3aNOKCUAHbIX

3) kapbammao-dopmanbaernaHbix  4) KPeMHUN-OPraHUYECKMX

13. K opraHMyecKkMm cTekaam OTHOCUTCA ...
1) noaunponuneHx 2) NoNMBUHUAXNOPUA,

3) noanTteTpadTopPITUNEH; 4) nonnmeTnaAmMeTakpunaT

14. KanaHapbl UCNONbL3YIOT 4148 NPOU3BOACTBA ...
1) npodwuneit; 2) 3genunii U3 INCTOBbIX TEPMOMNNACTOB

3) aetanen U3 peakTonnacTos; 4) NUCTOB M3 TEPMONIacToB

15. FazoobpasoBaTesin BBOAAT B COCTaB NOMMEPHON KOMMNO3ULMM NPU NPOU3BOACTBE ...
1) nonbIx u3genuii U3 TepMonnacTos;

2) noponnacTos;

3) nspenuii MeTo40M POTALLMOHHOTO NPECCOBaHUA;

4) Tpy6

16. K HaTypanbHOMY Kay4yKy MO COCTaBy W cBOMCTBAM 6aM30K KayuyK.

1) 6yTagmMeHoBbIN; 2) MU30NPEHOBLIN;  3) XN10PONPEHOBLIN; 4) 3TUNEH-NPONUAEHOBbIN

17. Mpu ByAKaHM3ALMM KaydyKa ero NPOYHOCTb ...

1) M pacTBOPMMOCTb YBEIMYMNBALOTCS;



2) ¥ pacTBOPMMOCTb YMEHbLIAIOTCSA;
3) yBennumeaerca, pacTBOPUMOCTb YMEHbLUIAETCS;

4) ymeHbLIaeTcs, PacTBOPUMOCTb YBE/IMYNBAETCA.

18. M3 nepeyncieHHbIX HanbobLLEe CTOMKOCTbIO K CTapeHuto ob61aaaeT pe3nHa Ha OCHoBe KayudyKa.

1) HaTypanbHOro 2) byTagmneHoBOro 3) 6ytun  4) n30nNpeHoBoro

KpuTepun oueHnBaHUA BbINONHEHUA UTOTOBOIO TeCTa:
-noporosbii ypoBeHb — 50-74%
-NPOABUHYTbIN ypoBeHb — 75-89 %;

-BbICOKMM ypoBeHb — 90-100 %

[lepedyeHb BONpOCOB AJis MPOBEACHUS IPOMEKYTOUHOM aTTECTAIlUU
Bonpocbl K MPOMEXYTOYHOW aTTecTaumm no gucumnantde «Mpoueccbl NPou3BoACTBa U3AENUI U3
METaNNINYECKMX MOPOLIKOB M NAACTMaCC»

Bonpocsl K ak3ameHy (cemecTp 5)

1. dU3NKO-MexaHUYEeCKMe MeTobl NOJTYYEHUA MOPOLLIKOB

2. MonyyeHne NOPOLLIKOB BOCCTAHOB/IEHUEM XMMMUYECKUX COEANHEHNIA.

3. PU3NKO-XMMMYECKNE METOAbI MONYHEHUA NOPOLLIKOB

4, XMMMYeCKne CBOMCTBA METa/IZIMYECKMX NOPOLLKOB.

5. ®dusnyeckmne cBOMCTBA META/IIMYECKMUX MOPOLLKOB U METOAbI X UCCeA0BAHMA.

6. TexHoNOrnyecKkme CBOMCTBA NOPOLLUKOB U METOAbI UX KOHTPOAA.

7. MpuHLMNNManbHaA TEXHOOrMYECKasa cxema NPON3BOACTBA MOPOLUKOBbIX N3aennit. MpuHLmMnbI

0T6opa ,a,eTaneﬁ ANnAa N3rotoeBaneHnAa N3 MmetTaaimyeCkmx nopoLKos

8. OCHOBHble 3aKOHOMEPHOCTU Npouecca OPMOBAHNA METANIMYECKUX NOPOLLKOB.
9. Cxema npeccoBaHMA NOPOLLKOB B MeTainyeckom npecc-popme.

10. TexHoNornA NpPeccoBaHmA B 3aKPbITbIX MeTaNnYeckux npecc-popmax.

11. OCHOBHble CTaAMM NpoLLecca CnekaHMA MeTaNIMYECKMX MOPOLLKOB.

12. OCHOBHble 3aKOHOMEPHOCTM NpoLiecca cnekaHua. MuakodasHoe cnekaHue.

13. TexHonorvAa npouecca cnekaHma.

14. BaunaHue TexHonorMyecknx GakTopos Ha CNeKaHWe NOPOLLKOBbLIX MaTeEPMAOB.

15. OcHoBHble BUAbI 6paKka Npu CNekaHWU U NyTU ero npeaynpeXkaeHus.



16.

17.

18.

19.

20.

21.

22.

23.

24.

OCcob6EeHHOCTU CTPYKTYPbI M CBOMCTB MOPOLIKOBbLIX MaTep1asios.

MopoLwKoBble YyrAepoaucTble CTanu. .BaMaHne NerMpoBaHmna Ha CBOMCTBA NOPOLLKOBbIX CTasei.
OcobeHHOCTU TepMUYECcKoi 06paboTKM NOPOLLKOBbLIX MaTepPMaoB.

OCco06EeHHOCTU XMMUKO-TEPMUYECKOW 06paboTKM NOPOLLKOBbLIX MaTEPMA/OB.
AHTUPPUKLNOHHDBIE MOPOLLKOBbLIE MaTepuasibl

MeToabl NoNy4YeHNss HaHOMOPOLLKOB.

Oco6eHHOCTN KOMMAKTUPOBAHMA HAHOMOPOLLKOB

OcobeHHOCTU cneKkaHua VI3AEIIMI7I M3 HAHOMOPOLUKOB.

HYHEBOﬁ BapnaHT 3K3aMeHaUMNOHHOTIO bunerta

Bbunet 0

1. dnsuko-mexaHmyeckune MeToAdbl NoNy4YeHUsa NopoLUIKOB

2. anIHLlVII'IVIaJ'IbHaH TexXHoJiornyeckaa cxema npon3BoacTea NOPOLLKOBbIX nsgenui

3. BnnsiHne TexHonorm4yeckux hakTopoB Ha criekaHue MOpPOLLKOBbIX MaTepuanos

Bonpochl K 3a4eTy (cemecTtp 6)

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Knaccndumkauma BbICOKOMONEKYNAPHbIX coeguHeHnit (BMC).
CTpyKTypa 1 pU3nYeCcKme coCTOAHNA NOAUMEPOB.

CBoicTBa NoIMMepoB. PenakcalMOHHbIe ABIEHMA B MOJIMMEPAX.
Knaccudmkaums nnactmacc. OCHOBHble KOMMNOHEHTbI NaacTmacc.
TepmoniacTnyHble NAaCTMacChl.

TepmopeakTusHble nonmmepbl. OCHOBHbIE BUAbI PEAKTOM/IACTOB.
Jlntbe nog gasneHnem. JInTbeBble MaLLMHbI.

DKCTpY3UA.

MeTozbl NoNyYeHUA NOAbIX U3LENNIA U3 TEPMONIACTOB.

MeToabl d)OpMOBaHMFl M3,CI,€J1MVI M3 peakTonai1acTos. OcobeHHOCTM NNTbA noa AaBneHnem
peaKTon1acTtos.

MeToabl TepmodpopmoBaHMA
KanaHgposaHue.

[a30HanoNHeHHbIe NACTUKM.

Kay4yKku. Pe3uHbl

MeTtoabl popmoBaHUA U3AENNI U3 pe3nH

By/NKaHM3auMA pesuH






