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COJAEPXAHUE

IlosscHutenbHasg 3anuckKa

Metoanueckre peKOMEHIAIUH 110 BBIIIOJIHEHUIO TPAKTUYECKUX
3aHATUHN

IIpakTuueckoe 3ansarue Nel
[TpakTuueckoe 3anarue No2
[IpakTrueckoe 3ansaTre No3
[IpakTrueckoe 3anstue No4
IIpakTnueckoe 3anarue Ne 5
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IIpakTnueckoe 3ansaTue Ne 9
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IIpakTnueckoe 3anarue Ne 13
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IHOACHUTEJIbBHASA 3AIIMCKA

Meroanueckue ykazaHHs MO BBITOJHEHUIO IMPAKTUYECKUX 3aHATHN no aucuuiuHe OI1.02
MarepuanoBejeHue IpeAHa3HAueHbl s oOydarommxcss 1o  crneuuansHoctd  27.02.06
MeTtposmornueckuii KOHTPOJIb CPEJICTB H3MEPEHUI

Paboueid  mporpamMmoil  AMCHUIUIMHBI  HPEAYCMOTPEHO  BBIIOJHEHHWE  CTYACHTaMH
npakThdecknx 3aHsATud. llemp pabor — yrioyOnieHuWe, pacHIMpeHHe MW 3aKperuieHHe 3HaHUU,
IIOJIyYEHHBIX HA TEOPETUYECKUX 3aHATHAX [0 JaHHOW IUCLUIUIMHE, a TaKKe HaIpaBJICHbl Ha
(dbopMupOBaHUE CIEIYIOMINX KOMIIETEHIUH:

OK 01. BeiOupare cnocoObl pemieHus 3aJad  HOpOQecCHOHATBHON  J1eATeNbHOCTH
MPUMEHUTEIBHO K Pa3IMUYHbIM KOHTEKCTaM.

OK 02. Hcnonp3oBaTh COBpEMEHHBIE CpEACTBA IIOMCKA, AaHAIW3a W HHTEPIPETALUU
uHbopMaluu UM UHGOPMALMOHHBIE TEXHOJOTHUM JUIsl BBINOJHEHHsS 3a1ad MpodeccroHalbHOMN
JESATEIILHOCTH.

OK 03. [InanupoBaTh U peaqU30BbIBaTh COOCTBEHHOE MpOo(deccroHabHOE U JIMYHOCTHOE
pasBUTHE, NPEINPUHUMATEIBCKYIO JAEATEIBHOCTh B PO ecCHOHaANBHON cepe, UCIoIb30BaTh 3HAHUS
10 NPaBOBOW U (PMHAHCOBOM TPAMOTHOCTH B Pa3IMUHBIX )KU3HEHHBIX CUTYyaIHUIX.

OK 04. O¢ddexTrBHO B3aMOA€HCTBOBATH U pabOTaTh B KOJUIEKTUBE U KOMaHJIE.

OK 05. Ocy1iecTBasiTh YCTHYIO U MHCbMEHHYI0 KOMMYHMKAIIMIO HA TOCY/JIapCTBEHHOM f3bIKE
Poccuiickoit @enepannu ¢ yueToM 0cOOEHHOCTEH COLMANBHOTO U KYJIBTYPHOI'O KOHTEKCTA.

OK 06. IIposiBasTh TpaKIaHCKO-MATPUOTUUECKYIO MO3UIINIO, JTEMOHCTPUPOBATH OCO3HAHHOE
IIOBEJICHNE Ha OCHOBE TPAAUIIMOHHBIX POCCUMCKUX JyXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM YHUCIIE C
y4€TOM T'apMOHM3AIMHM MEKHALUOHAIBHBIX U MEXPEIUTHO3HbIX OTHOUICHUH, MPUMEHSITh CTaHIAPThI
AHTUKOPPYILIUOHHOIO IOBEIECHUS.

OK 09. Ilonp3oBarbcs NpoPecCHOHAIBHON JIOKyMEHTAalMed Ha TOCYJIapCTBEHHOM H
WHOCTPaHHOM $I3bIKaX.

[1K 1.1. [IpoBOauTH NOBEPKY U3MEPUTENBHBIX MPUOOPOB, CPEACTB MOBEPKHU M KaTUOPOBKHU IS
OLICHKH MX IIPUTOJJHOCTH K IPUMEHEHHUIO.

[1K 1.2. YcTpaHsaTh HEMCIIPAaBHOCTHU MTOBEPOYHOTO U KATHOPOBOYHOTO O0OPYOBaHUS B paMKax
CBOEH KOMIIETECHLIUH.

I1K 1.3. IlpoBoauTh TEXHUYECKOE OOCIYy>)KMBAaHME M TEKYIIUH PEMOHT CPEJICTB U3MEpPEHUM B
COOTBETCTBUH C TEXHUUECKUMU TPeOOBAHUSIMHU.

I1K 2.1. TIpoBoIuTh NOBEPKY, KAIUOPOBKY CPEJICTB U3MEPEHUM ISl 00eCTIeUeHHsI €IMHCTBA
U3MEpPEHUl B COOTBETCTBUHU C TPEOOBAHMUAMHU HOPMAaTUBHON M METOJMUECKOM JOKYMEHTAIUH.

[1K 2.2. BeInonHATh TOUHBIE U 0COOO TOUHBIE U3MEPEHUS /JISl OTIPEAETICHUS 1eHCTBUTENbHBIX
3HAYEHUI KOHTPOJIUPYEMBIX IIAPAMETPOB.

[1K 2.3. BemmonHsaTs 00paboTKy pe3yIbTaTOB U3MEPEHUH B pacyeT MOrpeurHOCTen

Bcero Ha npakTrueckue 3aHaTHS — 64 yaca.

METOANMYECKHUE PEKOMEHJAIMHA 110 BBIIIOJIHEHUIO
MPAKTUYECKHX 3AHATHI

Tema 1. CTpoeHue U CBOIICTBA METAJLIIOB
IIpakTyeckoe 3ansiTneNel.
HaumenoBaunmue: [lonstue o marepuanax.
ean: U3yunTs CTpOCHHUE U CBOKCTBA METAJIIIOB
KojaunuecTBo 4acos: 4 yaca
Koasbl popmupyembix komnerennuii: OK 01.; OK 02.; OK 03.; OK 04, OK 05, OK 06, OK 09, IIK
1.1, 11K 1.2, IIK 1.3, TIK 2.1, TIK 2.2, TIK 2.3.

3aoanue 1. IlpoBecTn MakpoaHain3 00Opa3IOB pPa3HBIX METAUIOB: BU3YaJIbHO OMpPEACIUTh OJIeCK,
I[BET, HAIMYHME KPYITHBIX JePEKTOB (TPEIIUH, IOp).

3aoanue 2. Pabota ¢ mukpockonoM. M3yduth MHKPOCTPYKTYpY (QopMy 3epHa, TpaHUIIBL,
BKJIFOUEHUS )
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3aoanue 3. Jlng pasHbIX 00pasloB ONpeAeNuTh, KaKkhe CBOICTBA BaKHBI (Hampumep, A
MIPOBOJIOKU — IJIACTUYHOCTD, JIJIs HTHCTPYMEHTA — TBEPJIOCTH).

Kpurepun ouenku:

3auem cTaBUTHCS B Cllydae, €CJIM BBIOJHEHO He MeHee 50% 3agaHuii, B OCBELICHUMH BOIIPOCOB HE
COJIEPKHUTCSI TPYOBIX OMIMOOK, CAaMOCTOSITEIFHO BBHIMOJIHEHA MPAaKTUYeCKass padoTa, BBITIOJHEHBI
TpeOoBaHusA K 0(hOPMIIEHHUIO.

Hezauem ctaBuThCS, ecnu OOydYarOIIMXCA HE CIpPaBWICA C 3adaHueM (BbimoigHeHO MeHee 50%
3aJlaHusl), HEPACKPBITO OCHOBHOE COJIEpP:KaHKE BOMPOCOB, UMEIOTCS IPyOble OIIMOKH B BHITIOJTHEHUH
3aJlaHus, a TakKe paboTa BHIIOJIHEHA HECAMOCTOSTENBHO.

Tema 2. CTpoeHue xej1e30yrjiepoaucTbiX CIJIABOB
IMpakTnyeckoe 3ansitue Ne2.,

HaumenoBanme: MeTtajibl, CIIaBhl X UX CBOMCTBA.
Heab: M3yunth xapakTepHble (PU3HUECKHUE, MEXAaHUICCKUE M TEXHOJIOTUIECKHE CBOMCTBA YHCTHIX
METaJJIOB U CIIaBoB. [IOHATH B3aUMOCBSI3b MEX 1y CBOMCTBAMU U 001aCThIO MPUMEHEHUS] MaTEPHAIIOB.
Kouun4vecTBo 9acoB: 5 yacos
Koabt popmupyemsbix komnerennuii: OK 01.; OK 02.; OK 03.; OK 04, OK 05, OK 06, OK 09, IIK
1.1, 1IK 1.2, [IK 1.3, TIK 2.1, [1IK 2.2, TIK 2.3.
\3adanue: 1. Vicnonb3ys cipaBOYHUKH WM UHTEPHET-PECYPCHI, 3aIIOJTHUTE TaOIHUILY,
KIIACCUPUITUPYS TPEUIOKCHHBIE MaTepHaITbl (HAIPUMEp, YyTYH, TIOPATIOMUHHMA, JTaTyHb,
BOJIb()paM) MO IPU3HAKY: YEPHBII/IIBETHON METaIJI, YUCTHIA METAIIJI/CILIaB.
3adanue: 2. KpaTko 3aKOHCIIEKTUPYUTE OCHOBHBIE THUIIBI JUATPAMM COCTOSTHUS
JIBYXKOMITOHEHTHBIX CIUIaBOB (C MOJIHON PaCTBOPUMOCTBIO, C 00pa30BaHUEM IBTEKTUKH).

Kputepuu ouenku:

3auem cTaBUTHCS B cllydae, €Cliu BbIOJIHEHO He MeHee 50% 3amaHuii, B OCBEIICHUH BOIPOCOB HE
COJICP)KUTCSL TPYOBIX OMIMOOK, CAaMOCTOSITEILHO BBITIOJNHEHA IMPAKTUYECKash pa0doTa, BBITOJHCHBI
TpeboBaHUs K 0(OPMIICHHUIO.

Hezauem ctaBUTBCS, €ciM OOydYalOIIMXCA HE CIPABUICA C 3aJaHueM (BbIMOIHEHO MeHee 50%
3aJIaHKsl), HEPACKPHITO OCHOBHOE COJIEPYKAaHKHE BOTIPOCOB, MMEIOTCS TPYObIE OIIMOKU B BBITOJHEHHH
3aJjaHus, a TakKe paboTa BIMOJIIHEHA HECAMOCTOSTENIBHO.

Tema 3. Knaccupukanus 1 MApKHPOBKA CTaJIei. YTJIEPOIUCTHIE CTAJIM.
IIpakTuyeckoe 3ansitue Ne3.

HanmenoBanme: YUepHble MeTaJ/Ibl U HX CILIABBI
Heab: O3HaKOMUTHCS C OCHOBHBIMU BHJAMH YEPHBIX METAJUIOB (CTallb, YyT'YH) M UX CIUIaBOB.
W3yunth kinaccugukainuioo, cBoicTBa M 00jgacTH npuMeHeHus. OCBOUTH METOIbl UCCIIEOBAHUS
MaKpO- 1 MUKPOCTPYKTYPBHI.
KosmuecTBo 4yacoB: 5 yacoB
Koasl popmupyembix komnerennuii: OK 01.; OK 02.; OK 03.; OK 04, OK 05, OK 06, OK 09, IIK
1.1, TIK 1.2, 1K 1.3, TIK 2.1, TIK 2.2, TIK 2.3.
3aoanue 1. OcmoTp 00pa3IoB YyryHa U CTAIHU (M3JIOMBIL, UTH(BI) C ONPEACIICHUEM THIIA MaTepraa.
3aoanue 2. Pabora ¢ mukpockorom: [Toaroroska nuindos, TpaBlieHHE, HAOTIOACHUE CTPYKTYPBI
nepiura, Gpeppura, IEMEHTUTA, rpaduTa.
3aoanue 3. Onpenenenue $Ha3oBeIX 00JaCTEH P PA3IMYHBIX TEMIIEpaTypax U KOHIIEHTPAITUIX
yraepoaa.
3adanue 4. OTBETUTH Ha KOHTPOJIbHBIE BOMIPOCHI:
UeM 4yTryH OTIMYAETCS OT CTaIH?
HazoBuTe 0CHOBHBIE JIETUPYIOLIUE JIEMEHTHI U X BIUSHHE.
Kak Makpo- 1 MUKpOCTPYKTYpa BIMSIIOT Ha CBOMCTBA?
J171s 4ero ucnonb3yeTcs MUKPOCKOII ITPH U3YyYEHUH METalIOB?



Kpurepum onenku:

3auem cTaBUTHCS B Cllydae, €CJIM BBHIOJHEHO HEe MeHee 50% 3amaHuii, B OCBEIICHUH BOIIPOCOB HE
COJICPKHUTCSL TPYOBIX OIIMOOK, CAMOCTOSITEIILHO BBINMOJIHEHA MPAKTUYECKas PadOTa, BBIMOJHEHBI
TpeOOBaHUS K OOPMIICHHUIO.

Heszauem ctaBuThCS, eciii OOYyYarOIIUXCs HE CHpaBWJICS C 3ajaHueM (BbimosiHeHO MeHee 50%
3aJ]aHHKsl), HEPACKPHITO OCHOBHOE COJICP)KAaHKE BOIPOCOB, HMEIOTCS TPYOBIC OIIMOKH B BBIMOJIHCHUH
3aJlaHKs, a TaKXKe paboTa BBIMOJIHEHA HECAMOCTOSTEIIBHO.

IIpakTyeckoe 3ansitue Ned.
HaunmenoBanue: UTeHHe MapoK CTaleil U ONPEACIICHUE HX CBOMCTB.
Heas: Hayuutbes untath MapkupoBKy. Onpenensats coctaB. Kinaccupunuponats crasim.
[Iporao3upoBathk CBOKCTBA.
Konn4yecTBo yacos:5 yacos
Koasbl popmupyembix komnerennuii: OK 01.; OK 02.; OK 03.; OK 04, OK 05, OK 06, OK 09, IIK
1.1, 1IK 1.2, I1IK 1.3, I1IK 2.1, [1K 2.2, [IK 2.3.
3aoanue 1. 3yuuth Tabnuipl ¢ 0003HaYEHUSIMU JIETUPYIOIKX 37eMeHTOB, ' OCTbI Ha MapKUPOBKY
CTaJiei, CIpPaBOYHHUKH 110 MaTEPUATIOBEICHUIO.
3aoanue 2. Jlanbl mapku. Pa3o6pate komOuHanuo0 OykB U udp. Beraucauts npumepHoe coaepkaHue
yriiepoJa 1 JIETHPYIOIHUX 3J1eMeHTOB. ONpeaesuTh TUIl CTalH (YIJIepOAUCTasi, HU3KOJIETHPOBaHHA,
WHCTpYMEHTaIbHas, HepkaBerotas ). [IoHATh, Kak coCTaB BIMSIET HA MPOYHOCTbD, TBEPIOCTH,
KOPPO3HOHHYIO CTOMKOCTh CTaJIH.

Kpurepum oueHku:

O1eHKa «OTIMYHO» CTaBUTCS 32 BBHINOJIHEHUE BCEX 33JaHUN B COOTBETCTBHM C TpPeOOBAHUSIMH
npenoaaBaTesnst 6e3 OumooK.

O1eHKa «XOpOIIO» CTAaBUTCA 32 BHIINOJIHEHHE MPAKTUYECKHUX 331aHUI ¢ HEOOJBIIMMU HEI0UETaMH,
KOTOPbIE MO’KHO YCTPAHUTh IO X0y IPOBEPKHU.

O1neHka «yIOBJIETBOPUTEIBHO» CTABUTCS 3a HeBbIOAHeHHE Oonee 50 % 3amanuii, 3a paboty
CO MHO>XECTBOM OLIMOOK M HEZ0YETOB.

OneHka «Hey10BIETBOPUTEILHO)» HE BHICTABIIAETCS.

Tema 4. UyryHsl.

IIpakTyeckoe 3ansitue NeS,
HaumenoBanue: CTpyKTypa U CBOWCTBA 4YyryHa. YTeHHE MapOK YyTyHOB.
Henpb: M3yunts 0ocCHOBHBIE BUABI 4yI'YHOB. [I0HATH BIMsHME CONEPIKaHUA YTIEPOAA U APYTUX
AJIEMEHTOB Ha CTPYKTYpY U cBoiicTBa. HayunThcs untaTh MapkupoBKy uyryHos 1o I'OCT.
KosnnyecTBo yacos: 5 yacos
Koasbl popmupyembix komnerennuii: OK 01.; OK 02.; OK 03.; OK 04, OK 05, OK 06, OK 09, T1IK
1.1, TIK 1.2, IIK 1.3, IIK 2.1, TIK 2.2, TIK 2.3.
3aoanue 1
N3yueHne MUKpPOCTPYKTYphl: PaccmoTpenne numgoB cepbix, OebIX, KOBKUX UyTYHOB MO
MuKpockonom. Onpenenenue a3 (rpadur, peppur, nepaut, HeMeHTUT) 1 GOPMBI rpaduTa.
3aoanue 2
JlaeTcst CiMCOK MapoOK 4yryHOB. [[j1s1 ka0 MapKu ONpPEACIIUTh TUIl YyTyHa U €T0 OCHOBHBIE
CTPYKTYpHBIE cocTaBisromue. Pacimdposats nudpsl B MapkupoBke (Hampumep, st CH18: 18 MIla -
IpeJies MPOYHOCTH IIPU PaCcTSLKEHUN). YKa3aTh IPUMEPHOE IPUMEHEHHUE YyTyHa C JaHHOW MapKou
(manpumep, CY mist kopnycoB, KU uig neraneit mamius).
3aoanue 3
OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI;
B uem ocHOBHOE OTIIMYME YYT'yHA OT CTanu?
Kakue ¢a3pl mpucyTCTBYIOT B CEPOM UyTryHE?
Kak nonyyaror koBKuil 4yryH?
Yro o6o3HavaeT neppas uugpa B mapke CH20?
[Toyemy uyryH Ha3bIBalOT "TUTEHHBIM" CIIJIaBOM?
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IIpakTH4eckoe 3ansitue Ne6.
HanmenoBanue: MapkupoBka uyryHoB. [logbop Mapok uyryHa JJist U3rOTOBJICHUS JAeTAICH MAIIKH.
Heab: OcBOUTh CUCTEMY MapKUPOBKH Pa3lIWYHBIX BUAOB YYryHOB. HayuuThcs moadoupaTh Mapky
YyryHa [0 TEXHUYECKUM TPeOOBaHUSAM JI€TaIH.
Kosnn4yecTBo yacos: 5 yacos
Koabl popmupyembix komnerennuii: OK 01.; OK 02.; OK 03.; OK 04, OK 05, OK 06, OK 09, TIK
1.1, TIK 1.2, TIK 1.3, TIK 2.1, TIK 2.2, TIK 2.3.
3aoanue 1
N3yunts ocHoBHBIE TOcynapcTBeHHbIe cTanaapThl (I'OCT), permameHTHPYIOIINE MAPKUPOBKY YyTYHOB
(marmpumep, 'OCT 1412-85 nns ceporo uyryna, 'OCT 7293-85 nns Beicokomnpounoro, 'OCT 1215-79
JUTSL KOBKOTO).
3aoanue 2
OcBouTh anroput™ pacmupoBKH YCIOBHBIX 0003HAYEHHI MapOK YyTryHa pa3IUYHbIX TUIIOB.
3aoanue 3
[TonGop maTepuana st feTanel MaluH (OCHOBHAS YacTh 3a7aHus): byneT npeanoskeH cmcok
JeTanei MalvH (HarnpuMmep, CTAaHUHA CTaHKa, OJIOK [UJIMHAPOB JABUraTelNs, KOJIEHYaThIN Ball,
TOPMO3HOI1 OapabaH, mectepHs). J{ns kax a0l netany HeoOX0IMMO: ONPeIeIUTh OCHOBHbBIE
AKCIUTyaTalMOHHbIE TpeOOBaHus (IPOUYHOCTH, H3HOCOCTOMKOCTbD, COMPOTHUBIICEHHUE BUOPALUSIM,
TpeOoBaHUs K CBapUBaeMOCTH U T.1.). Ha ocHOBe 3TuxX TpeboBaHuil BEIOpaTh MOAXOAAIIUIN THUII U
KOHKPETHYIO MapKy 4yryHa, 000CHOBaB CBOW BBIOOp CChUIKAMH Ha CBOMCTBA MaTepHara.

Kpurepuu ouenku:

OleHKa «OTIMYHO» CTaBUTCS 3a BBHINOJIHEHUE BCEX 3aJaHUN B COOTBETCTBHM C TpPEeOOBAaHUAMHU
npenoaaBaTesist 6e3 OumooK.

O1eHKa «XOpOIIIOY» CTAaBUTCS 32 BHIIMOJIHEHHE MPAKTUYCCKHUX 3a/1aHUI ¢ HEOONBIIMMHU HEJIOUETAMH,
KOTOPbIE MO>KHO YCTPAHUTH 10 X0y MPOBEPKH.

OneHka «yIOBJIETBOPUTENIBLHO» CTAaBUTCS 3a HeBbINMONHeHHEe Oosee 50 % 3amanuii, 3a paboty
CO MHO>KECTBOM OIITMOOK M HEJOYETOB.

O1eHKa «HEYTOBJIETBOPUTEIHHO) HE BHICTABIISCTCS

Tema 5. IlBeTHBIE MeTAJIbI M MX CILVIABBI
IpakTnyeckoe 3ansitue Ne7.

HaumenoBanue: I{BeTHbIC METaIIJIBI M UX CIJIABBI.
Heab: M3yuuTh CTPYKTYpPY M COCTAaB OCHOBHBIX LIBETHBIX METAJJIOB U CIUIABOB, UCIOJb3YEMbIX B
MPOMBIIIIEHHOCTH. OCBOUTH METOIbI UX UACHTU(UKAIIMKI U OTIpeiesieHnst CBOMCTB. HayuuTthes
MPUMEHSTh 1IBETHBIC METAJLJIBI B PA3JIMUHBIX OTPACIISIX.
KoanuyecTBO 4acoB: 5 yacoB
Koabt popmupyemsbix komnerennuii: OK 01.; OK 02.; OK 03.; OK 04, OK 05, OK 06, OK 09, I1K
1.1, [IK 1.2, TIK 1.3, TIK 2.1, TIK 2.2, TIK 2.3.
3aoanue

. Unentudukanus o6pasuos: BusyanbHblil 0cCMOTp, OnpeaesieHie IIOTHOCTH, TBEPAOCTH.

. KagectBennbiil ananu3s: CrieKTpaabHble METOBI Ul OIPEAECIICHUS YJIEMEHTOB.

. KonmnuectBennsiit ananus: PentreHodayopecuenthsiil ananu3 (XRF) nns onpenenenus cocrasa.

. Texuonornueckue onepauuu: (IIpumep) [IpakTrka cBapKH aMIOMUHUS WU JATYHH, HAOJIIOACHUE 32

IIpoucCcCcoM.

. OTBeTUTH HA KOHTPOJIbHBIE BOIIPOCHI:

Kaxkue MeTannbl Ha3bIBaIOT IBETHLIMU?

HazoBuTe 0OCHOBHBIE JETUPYIOLIUE JIEMEHTHI B OpOH3aX U JaTyHSX.
KaxkoBbl mpenmy1iiecTBa aTlOMUHUS TIEPE]T CTATBIO B aBUACTPOCHUU?
Kakue MeToap! HCTIONB3YIOTCA JIJIs1 aHAJIM3a COCTaBa CIUIABOB?

Kpurtepuu oueHku:

OLeHKa «OTJIUYHO» CTaBUTCS 3a BBHINOJIHEHUE BCEX 33JaHUN B COOTBETCTBHM C TpPEeOOBAaHUSIMHU
npenojaasatesns 6e3 OUIMOoK.

O1eHKa «XOpOIIO» CTaBUTCS 32 BBIINOJIHEHHE TPAKTUYECKHUX 3a1aHUI ¢ HEOOJIBIIMMU HEJI0UETaMHU,
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KOTOPBIE MOXKHO YCTPAHHTB 110 XOAY NMPOBEPKH.
OreHka «yIOBJIETBOPUTEIHHO» CTABHUTCS 3a HEBBINOJIHEHHE Ooinee 50 % 3amanmii, 3a pabory
CO MHOXXECTBOM OIINOOK M HEJIOYETOB.

OI.[CHKa «HCYAOBJICTBOPHUTCIIbHO» HC BbICTABJISICTCA.

IIpakTuyeckoe 3ansitue Ne8.

HanmenoBanue: BriOOp IBETHBIX METAJNIOB U UX CIUIABOB MO HA3HAYECHHIO U YCIOBUSAM JKCIUTyaTallUU.
Heab: OcBoeHHE METOIMKH BHIOOPA IIBETHBIX METAJUIOB M CIIABOB JIJIsl KOHKPETHBIX JAeTanei u
W3JIeNUI ¢ y4eToM TpeOOBaHM IKCIUTyaTallUH.
Koau4vecTBO 4acoB: 5 yacos
Koasl popmupyembix komnerennuii: OK 01.; OK 02.; OK 03.; OK 04, OK 05, OK 06, OK 09, 11K
1.1, 11K 1.2, I[IK 1.3, TIK 2.1, [1IK 2.2, TIK 2.3.
3aoanue

. I3y4nTh OCHOBHBIC CBOMCTBA IIBETHBIX METAJUIOB (ME/b, AIFOMUHUMN, ITUHK, THTAH) ¥ UX CILIABOB
(ymratyHb, OpoH3a, JOPATIOMUHUN).

. O3HaKOMUTBCS C HOMEHKJIATYPOU U COCTAaBOM PACIIPOCTPAHEHHBIX CIUIABOB.

. Jlano onmcanue aeranu (HampuMep, Bajl HACOCA, KOPITYC PEAYKTOPa, JIEKTPUUECKUMA
MIPOBO/I, AaBUALIMOHHBIN 3JIEMEHT) U yCJIOBUSI SKCIUTyaTaluu (Harpyska, cpena,
TEMIIepaTypa).
Tpebyercst onpeaenuTs OCHOBHBIC TPeOOBaHUS K MaTepuaty (IIPOYHOCTh, U3HOCOCTONKOCTD,
AJIEKTPONPOBOAHOCTD, KOPPO3ZUOHHASI CTOUKOCTH ), BRIOPATh 2-3 MOTEHIIMATBHBIX IBETHBIX CIUIABA,
000CHOBAaTh BBIOOP, CPABHHUB CBOWCTBA BEIOPAHHBIX MATEPHAIIOB (MCIIOJIB3YS CIIPABOYHUKH).

Kpurepuu onenku:

OrneHka «OTJIIMYHOY» CTABUTCS 32 BBIMOJIHEHUE BCEX 33JJaHUI B COOTBETCTBUU C TPEOOBAHUSIMU
npenoaaBaTesist 6e3 OumooK.

OreHKa «XOpOIII0Y CTABUTCS 32 BHIMIOJIHCHUE MPAKTHUECKHUX 3aJaHUI C HEOOIBITUMH HEJJOYETaAMH,
KOTOPBIE MO’KHO YCTPAHUTD IO XOJ1y MPOBEPKH.

OneHka «yI0BICTBOPUTEIILHO» CTABUTCS 3a HEBBINOIHEeHHE Oomnee 50 % 3amanwuii, 3a paboTy co
MHO>KE€CTBOM OLIMOOK U HEJI0YETOB.

OrneHka «HEYTOBIETBOPUTEIHLHOY» HE BHICTABIISETCS.

Tema 6. IlopomkoBasi MeTa L Iyprust
IIpakTH4yeckoe 3ansiTue Ne9.

HaumenoBanue: Makpo- 1 MUKpPOCKOIIMYECKUN aHAJIN3 METAJUIOB.
Heab: OcBoUTh METOIMKA MAKPOCKOIMUYECKOTO M MUKPOCKOITMYECKOTO UCCIIEJOBAHHSI METAJNIOB U
CILIaBOB.
HayuuTbcst roToBUTH 00pa3iibl (HUIH(BI, U3I0MBI) U HIEHTU(GUIIUPOBATH OCHOBHBIE CTPYKTYPHbIE
cocTaBJIsAoLIME (3epHA, (a3bl, BKIIOUEHUS, 1e(PEKThI) IPU PA3HBIX YBETUUYCHUSIX.
KosnuuecTBo yacoB: 5 yacos
Koasbl popmupyembix komnerennuii: OK 01.; OK 02.; OK 03.; OK 04, OK 05, OK 06, OK 09, I1K 1.1,
IK 1.2, IIK 1.3, I1K 2.1, 1K 2.2, TIK 2.3.
3aoanue

M3y4nTh NpUHLKIIEI MAKPO- U MUKpOaHaIn3a, 000opynoBaHue (Jryna, OMHOKYJIIp,

MeTaJuIOTrpapUUECKU MUKPOCKOTI).

OTtpaboTaTh TEXHUKY NPUTOTOBICHHS NUTU(OB U TPABJIECHUS.

[IpoBecTn MakpoaHaIn3 U3JIOMOB U MakpoIUIH(OB (onpeaeneHrne MaKpOCTPYKTYPbI, 1e(EeKTOB

JIUTHS/CBApKH ).

[TpoBecTn MukpoaHanu3s nUIHQoB (onpeaeneHue (a3oBOro cocTaBa, MUKPOCTPYKTYPHI).

Kpurepumn onenku:

OreHKa «OTJIMYHOY» CTABUTCS 32 BHIMIOJTHCHHUE BCEX 3a/IaHU B COOTBETCTBHHU C TPEOOBAHUSIMU
npenoiaBatelis 0e3 onmooK.

Or1ieHKa «XOpOIII0» CTABUTCS 32 BHITIOJHEHHE MTPAKTUYECKUX 3aJaHHi ¢ HEOOJIBITUMH HEeJJ0UETaMH,
KOTOPBIC MOXKHO YCTPAHHUTD IO X0y MPOBEPKH.



OreHka «yA0BIETBOPUTEIBHOY CTaBUTCS 32 HeBbIoNMHEHHE Oornee 50 % 3amanuii, 3a paboTy co
MHOXECTBOM OIIIHOOK M HEIOYETOB.
O1ieHKa «HEYI0BJIETBOPUTEIIHHO)» HE BBICTABIISETCSI.

Tema 7. Tepmuueckasi 00padboTKa MeTALJIOB
IMpakTnyeckoe 3ansitue Nel0.
HaunmenoBanue: OrnpesiesieHre TBEPIOCTH METALNTUYECKUX CIUIAaBOB
Heab: M3yunTb OCHOBHBIE METOABI ompezeneHus: TBepaocTH wMetamioB (bpunemns, Poksenn,
Bukxkepc, I[op). Onagers HaBbIKaMH pabOTBl Ha TBEPAOMEpPax M TPOBEACHHUS HCIIBITAHUI.
Hayuutbcst aHanu3upoBaTh NOJyYEHHbIE PE3YIbTAThI U JEJIATh BBIBOJIBI.
KosmmyecTBo 4acoB: 5 yacos
Koawl popmupyembix komnerennuii: OK 01.; OK 02.; OK 03.; OK 04, OK 05, OK 06, OK 09, TIK
1.1, 11K 1.2, [IK 1.3, TIK 2.1, T1K 2.2, [IK 2.3.
3aoanue
1. M3yuuTh TEOpETUUYECKHE OCHOBBI U3MEPEHUS TBEPAOCTH. BBIIETUTH OCHOBHBIE METOBI
ornpe/eleHUs] TBEPAOCTH.
2. IloaroroBuTh MaTepHaibl U 000pyAOBaHUE AJIS IPOBEICHUS UCTILITAHUS 110 ONPEICICHUIO
TBEPJIOCTH.
3. Cpnenats 00pabOTKy pe3ybTaToOB, OPOPMUTH OTUET U OTBETUTH HA KOHTPOJIbHBIC BOIIPOCHI.
B uem npuHnunuansHoe otanune Meto10B bpunens u Poksenna?
[Toyemy myst TBEpABIX CTUIaBOB KCONB3YIOT mKanbel HRC, a nns markux — HRB?
KaxkoBa ponb unzeHTOpa B ONpEieIeHUH TBEPAOCTU?

Tema 8. Hemeranmueckue marepuasbl. [loJmMepsl u niiactmaccebl
IIpakTyeckoe 3ansaTue Nell

HaumeHoBaHue: HOJII/IMepHLIC MaTcpHraJibl

Hean: chopmupoBaTh MOHUMAHUE CTPYKTYPBI, CBOMCTB M IMIMPOKOTO CIIEKTPa HCIOIb30BAHHS ITUX
MaTepHajoB.

Kosnu4yectBo yacoB: 5 yacoB

Koawl popmupyembix komnerennuii: OK 01.; OK 02.; OK 03.; OK 04, OK 05, OK 06, OK 09, I[IK

1.1, TIK 1.2, T1IK 1.3, TIK 2.1, [IK 2.2, TIK 2.3.

3aoanue

1. Hzyuenue obpasnos: O3HakoMiIeHHE ¢ (PU3UIECKUMU CBOWCTBAMH 00Pa3Ii0B MOJIMMEPOB
(THOKOCTH, MPOYHOCTD, INIOTHOCTH) JUIS Pa3HbIX BUIOB (IUICHKH, IPAaHYJIbl, BOJOKHA).

2. CpaBnHenue cBoicTB: [IpoBeeHNE MPOCTHIX TECTOB: HarpeBaHUE 00Pa3LOB (I ONpeACIICHUS
TEPMOIUIACTUYHOCTH ), OIIPEJIEIICHUE PEAKIIUN Ha PACTBOPUTEIH (IIpU HAJIUYMH).

3. Amnanu3 npuMmenenus: O0CyxaeHue, I1ie IPUMEHSIOTCS Pa3Hble TUIIBI TOJIMMEPOB (CTPOUTENHCTBO,
MEAHIIMHA, aBTOTPAHCTIOPT, OBIT).

IpakTnueckoe 3ansitue Nel2
HaumenoBanmue: 3yueHue cBOMCTB KOHCTPYKIIMOHHBIX CTaJ€H U TBEP/IBIX CIIJIABOB

Heanb: Hayuntscs BU3yaqbHO ONPENENATh Ka4eCTBO CTaJel, TIOHUMATh POJIb MUKPOCTPYKTYPHI U
TEpMOOOPaOOTKH B POPMHUPOBAHUH IKCIUTYaTALIMOHHBIX CBOMCTB MaTEPUAIOB.

KoanuecTBo yacoB: 5 yacos

Koawl popmupyembix komnerennuii: OK 01.; OK 02.; OK 03.; OK 04, OK 05, OK 06, OK 09, IIK

1.1, TIK 1.2, TIK 1.3, TIK 2.1, [IK 2.2, TIK 2.3.

3aoanue

1. BusyanbHblil OCMOTp U MakpoaHanu3: M3yuenne 00pa3ioB cTajiell U CIjIaBoOB C pa3HbIMHU
nedexTaMu (paKOBUHBI, TPEIIMHBI, HEITPOBAPHI) U MOCIIE Pa3HBIX BHIOB 00pa0OTKHU.

2. MuUKpOCTPYKTYPHBII aHAJIN3:MOAT0TOBKA NUIN(HOB (MUTH(POBKA, TOJTUPOBKA, TPABICHHUE) U
U3YYCHHE MUKPOCTPYKTYPHI B IPOXOISIIEM CBETE TIOJT METAIIOrpamueCKUM MUKPOCKOTIOM
(beppurt, nepauT, MaPTECHCUT, IIEMEHTHT).

3. Omnpenenenue TBepaocth. [IpoBeaenue ucneirannii mo bpunemnro, PokBemny (Ha mpumepe
9



puOOPOB) U
paboTa ¢ MaTepuaiaMy: aHaIKu3 TaOJIUI] CBOWCTB CTaJIei, BBIOOp CTaIM JJIsl KOHKPETHOM JeTaln
(Hanpumep, Baiia, 3y04aToro Kojeca).
4. OOBSACHUTH CBSA3b MUKPOCTPYKTYPBI C MAKPOCBOHCTBAMH U TBEPAOCTHIO, BIUSHHE
TEPMOOOPAOOTKH Ha CBOWCTBA, 3aKPEIUICHUE 3HAHNH, OTBETHI HA BOIIPOCHI.

Tema 9. Kepamuueckue MaTepuaJbl

Konsr popmupyemsix komnereniuii: OK 01.; OK 02.; OK 03.; OK 04, OK 05, OK 06, OK 09, IIK 1.1,
MK 1.2, K 1.3, I[IK 2.1, TIK 2.2, TIK 2.3.

Tema 10. Heopranu4eckoe cTek.10.
IIpakTnyeckoe 3ansaTue Nel3

HaumenoBanue: Heopranuueckoe cTekio
Henanb: O3HaKOMIIEHHE C TOHATHEM HEOPraHUYECKOIO CTEKIIA, €ro cocTaBoM. OCBOEHUE METOJUKU
MOJIyYEHHUsI IPOCTOTO CUIIMKATHOTO cTekia. M3yueHne oCHOBHBIX (PU3UKO-XUMUYECKUX CBOMCTB
CTEKJIA.
KosanuecTBo yacos: 5 yacos
Koasbl popmupyembix komnerennuii: OK 01.; OK 02.; OK 03.; OK 04, OK 05, OK 06, OK 09, IIK
1.1, TIK 1.2, [1IK 1.3, I1K 2.1, TIK 2.2, [1K 2.3.

3aoanue

1. W3yuuTh TEXHUKY OE€30MAaCHOCTH

2. Wnentuduxanus Heoprannueckux coeauHeHuit". B aToM ciayuyae cTyieHTsl paboTaroT ¢
peareHTaMu B JIaDOpaTOPUH, YTOOBI C TIOMOIIBIO XapaKTEPHBIX KAUYECTBEHHBIX peaKIui
OTIpEeAEIUTh HAJIMYKME TE€X UM UHBIX HOHOB (HapUMeEp, HaTPHs, KAJIbLIKSA) B Pa3JINYHBIX TUIIAX
CTEKOJI WJIM UX PACTBOpax.

3. PaccuutaTh HEOOXOAMMOE KOJUYECTBO UCXOAHBIX KOMIIOHEHTOB (Hanpumep, (Na,CaCO;, CaCOs,
Si0,), ans nomyyeHus: onpeAeNeHHOW MAacChl WM 00beMa HaTpUN-KaIbIIM-CUIIMKATHOTO CTEKIIa
3aJJaHHOT'O COCTaBa.

YYEBHO-METOAUYECKOE 1 THOOPMAIIMOHHOE
OBECIIEYEHMUE

HOpMaTI/IBHO — IpaBOBbI€ HCTOYHUKH

®enepanbhblil 3akoH 0T 27.12.2002 N 184-D3 «O TeXHUYECKOM pEryIMpPOBAHUMY.
®denepanpHblil 3akoH 0T 26.06.2008 N 102-®3 «O06 obecrieueHnn eTUHCTBA U3MEPEHUI
®enepanbhblil 3akoH 0T 29.06.2015 N 162-D3 «O crannaptuzauuu B Poccuiickoit @enepannn»
I'OCTwo1 (I'ocymapcTBeHHBIE 1 MEXTOCY 1apCTBEHHBIE CTAaHAAPTHI)

@3 «O 3amuTe npas noTpedUTENEH

«O mpoMbIIIIEHHOH 6€30MacHOCTH OMACHBIX MTPOU3BOACTBEHHBIX 00beKTOBY OT 21.07.1997 1. No 116-
@3

TP TC 010/2011 «O 6e30macHOCTH MalTuH U 000PYIOBAHUS

I'OCT 2.306-68 «ECK/I. O603Ha4yenus rpaduecKux MaTepraioB U MpaBuiIa UX HAHECEHUS Ha
gepTrexax»

OI'OC 22.03.01 «MarepuanoBeieHUE U TEXHOJIOTUN MaTEPUATIOB)»

I'OCT P 53603-2009 «Ouenka coorBercTBUs. CxeMbl cepTH(UKanuu Npoaykiuu B Poccuiickoit
denepauum»

Pexomenodyemasn ocnoenaa numepamypa

1. MartepuanoBeieHue MalIMHOCTPOUTENBHOIO MPOU3BOACTBA : YYEOHUK Ui CpPEIHEro
npodeccuonansHoro oopazosanus / A. M. Anackus, 0. E. Cenos, A. K. Oneruna, B. H. Knumos. —
2-e u3A., ucnp. u aon. — Mocksa : U3znarensctBo FOpaiit, 2025. — 545 c¢. — (IIpodeccuonansHoe
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obpaszoBanmue). — ISBN 978-5-534-18303-0. — Tekcer : anextponHsld // OOpaszoBareibHas
iatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/568852

2. MatepuanoBeieHue U TEXHOJIOrUs MatepuasioB. B 2 4. Yacte 2 : yueOHHUK A CpETHETO
npodeccuonansHoro oopazosanus / I'. I1. dertucos [u ap.] ; mox pexaxmueii ['. I1. detucoa. — 8-¢
u3n., nepepad. u non. — Mocksa : U3gatensctBo FOpaiit, 2021. — 389 ¢. — (IIpodeccuonansHoe

obpazoBanue). — ISBN 978-5-534-09897-6. — Tekcr : anekrponnsiit // IbBC KOpaiit [caiiT]. — URL:
https://urait.ru/bcode/475385

3. bonpapenko, I'. I. MartepuanoBenenue : yuyeOHHK s CpeAHEro MpodeccruoHalIbHOTO
obpazoBanus / I'. I'. bonmapenko, T. A. Kab6anoga, B. B. Pei6anxo ; moxn pemxakmueii I'. I'. bongapenko.
— 2-e mw3n. — MockBa : HzmarensctBo IOpaibit, 2021. — 329 c¢. — (IIpodeccronansuoe

obpazoBanue). — ISBN 978-5-534-08682-9. — Tekcrt : anektponnslii // 9bC FOpaiit [caiit]. — URL:
https://urait.ru/bcode/470070

4. [Tnomkun, B. B. MarepuanoBenenue : y4yeOHUK A CpelHETo Mpo(hecCHOHAIBLHOTO
obpazoBanus / B. B. Ilnomkun. — 3-e u3n., nepepad. u mon. — Mocksa : U3narensctBo Opaiir,
2021. — 463 c¢. — (IlpodeccuonanpHoe obpazoBanue). — [SBN 978-5-534-02459-3.

— Texcrt : anextponnslii // IBC KOpaiir [caiiT]. — URL: https://urait.ru/bcode/470071

5. TexHOJIOTHsI METAIJIOB U CIUIaBOB : yueOHOe 1mocoOue Il CpeHero npodeccHoHaIbHOTo
oOpa3zoBanus / orBeTcTBeHHBIN peaakrop A. II. Kymnup, B. b. Jlupmm.

— Mockga : M3marensctBo FOpaiit, 2020. — 310 c. — (IIpodeccronanproe 0Opa3oBaHue).
— ISBN 978-5-534-11111-8. — Texkct : snekrtponnsii // OBC IOpait [caiit]. — URL:
https://urait.ru/bcode/455806

Pekomendyemasn oonoinumenvnasn aumepamypa

1. Makapos, FE.[I. ConpoTuBICHHE MaTepUajOB C HCIOJb30BAHUEM BBIYUCIUTEIBHBIX
KOMIUIEKCOB : y4eOHOe TTocoOme st cpeiHero npodeccuoHanbHoro oopazosanus / E. I'. Makapos.
— 2-e wu3n.,, ucnp. u gon. — MockBa : M3marensctBo [Opaiir, 2023. — 413 c. —
(ITpodeccmonansnoe obpazoBanue). — ISBN 978-5-534-01773-1. — Tekct : 31MeKTpOHHBIH //
Ob6pazoBarenbHas wiatdopma KOpaiit [caiiT]. — URL: https://urait.ru/bcode/514459.

2. JluxaueB, B. I'. MarepuamoBenaenne : y4eOHUK JUIS CPETHETO MPOQPECCHOHATHHOTO
obpazoBanus / B. I'. Jluxaues, C. I'. bapanos, A. A. Ky3smun. — Mocksa : U3natensctBo FOpaiiT,
2025. — 165 c. — (Ilpodeccuonanproe odpazoBanue). — ISBN 978-5-534-19719-8. — Tekcr :
3JIEKTPOHHBIN // O6pazoBatenbHas mwiardopma Opaiit [caliT]. — URL:
https://urait.ru/bcode/580923

Ne HaumenoBanue
1. | TTaket odpucHbix mporpamm Microsoft Office

2. | CnpaBouHas npaBoBas cucrema «Koncynprant [1mrocy
3

4

5

CrpaBouHas mpaBoBas cuctema «l apant»

OmneparmonHas cucrema Windows

Hayunas  OubGmmoreka UyBl'Y  [Onektponsslii  pecypc]. — Pexum  pocryma:
http://library.chuvsu.ru

6. | O6pazoBarenbHas miathopma FOPAUT (DaekTpoHHas 06pa3oBaTenbHas CHCTEMA)

7. | Dnexrponnsle yuebnsie m3ganus OO0 «Pocyueonuk» («Ipodan-«Benrana-I'pady)
8

9

OnextponHble yuebnble u3nanus AO «M3narennpctBo «IIpocBerienney
. | Dnexrponnas oubimoteunas cucrema «PROFoOpa3zoBanme»

10.| DnexrponHas oubianoTeuHas cucrema «M3gareancTtBo JlaHb»

11.| DnexrponnHas oubanoreunas cucrema «9bC JIAHby»

12.| Tlepuonuueckoe uzganue «Poccuiickuii SJKOHOMUYECKUH JKypHAID)

13.| Ilepuomnueckoe u3IaHue « IKOHOMHUCTY

11


https://urait.ru/bcode/455806
https://urait.ru/bcode/514459
http://library.chuvsu.ru/

