[lOKYMEHT NOANMUCaH NpOCTO# 3NeKTPOHHOM NOANMUCHIO
MHdopmauus o Bnagen

b
®WNO: Makeumos Anekcm%MCTEFCTBD HAYF
[lomKHOCTb: AMpEKTOp AenapTaMeHTa no o6pa3osmﬁﬁﬂﬂﬂ4ﬂ(

(H M BBICUIETQ OBPA3OBAHKSA
KOH OEJIEPALIMH

Hara noanvcanws el é??é.ﬂtiﬁﬁ% roCYIApCTBEHHOE PIoUKeTHOS 00paIoBETENLHDE YUPeKICHHE
b

YHUKanbHbIA NPOrpaMMHbIN Kiou:
8db180d1a3f02ac9e60521a5672742735c18b1d6 BBICLL

210 00paIoBaAHHA

TEXHUYECKIAH YHUBEPCHUTET»

FTEEP}KM
ﬂaxamﬁ;y .'
=":.-:“_-'°'- *e:a

HHHOCTOEHAA
_‘E Cadonos!

PABOYAH [TPOI'PAMMA JHCHHUILIHHEI

wObmee maTepuaioBeleHnes

H.ﬂ.l’['pﬂ.ﬂ.l'[E-T"ll{E.' MoAroTOBRH

15.03.01 «

MamnnocTpoennes

[podune noaroToBKH
Mamunbl B Texnogoruy odpaboTKn MATEPHANTOR AABJICHHEM

B ¥METHIH

BIX IIPOHIBOACTEAX

Keanudurauug (CTENeHE ) BRNMYCKHHKA
bakanaep

Propma obyyeH#Hs
Ouno-3aovqHas

Mockea 2020 r.



[Tporpamma cocTasneHa B COOTBETCTBHH ¢ (PellepanbHBIM [OCYAAPCTBEHHBIM 0-
pajoBaTENRHEIM CTAHIAPTOM BhICIIero obpasosaHus N0 HaNpasleHHId NOATOTOBKH Oa-
kanaspos 15.03.01 «Mamunocrpoennes, 3a098ad fopma obydeHns,

IIporpammy cocrasnn:
JouenT, ®.T.H. {Haspiaenxo JI.B./

Mporpavma yreepaaena na sacenannn kadespo «Marepranosenennes
«31» asrycra 20207, nporowom Mo |

3amegyiowmnii xadenpoii, npod., 1.T.H. C%(mw- MInsoue AL/

l-[pl.'_ll"pﬂhma JHCHHMNITHHEL 'I!IZ{:FEI!I,EE- MHTE[I]IIHJ[IJEE,{I.EHHEJ:' T HﬂﬁpﬂEﬂEHH]ﬂ noara-
Topkd 15.03.01 «Mamnnocrpoennes no npodo noaroToskH «MalkHe # TexHOm0-
riun 06patoTKH METANNOR JARMEHHEM B METHIHEIX [POHIBOICTBAX» COrAcOBaHA C 3aBe-
aveomey kadenpoit «O0paboTka MaTepHAnOB NaBIeHHEM H IHTHEHBIC TEXHOMOIHHY

« 5 » ﬂ%ﬁiﬁ 202% r,

[Mporpamma yTBEp#IeHa HA JacedaHHH y4eOHO-MEeTOIHYECKoH KOMHCCHH (Paryih-
TeTA MAITHHOCTPOSHWA N0 Hanpasnenwio nogroTosxs 15.03.01 «Mawmnaocrpoennes,
npoduns noaroTopkd «Mammuer 1 Texnosoran 00padOTKH METANI0E AABJICHHEM B
METHIHOM NPOH3IBOACTEE.

ALA. Iletpos/

Tpencenarens KOMHCCH %"&.H. Bacunuen/
C
a« {2 » ﬁ:',é? Eﬂlpfi r. llporokon: /-4




[Tporpasma cocTamneHa B cooTBETCTERH ¢ MenepansibivM TOCYIAPCTEEHHEIM 00-
pasoBATE/BHEIM CTAHAAPTOM BHICIero obpasoBaHHA MO HANPARTEHHIO NOATOTOBKH Ga-
kanaspos 15.03.01 «MawmuHoeTpoeHnes, 3a0uHad HopMa obyHeHns.

[Mporpammy CocTaBi;

JomenT, K.T.H. {Mapermenko JI.B./

[porpamma yreepaiesa Ha jacenannn xapeapu «MaTepuanonejennes
#3 1% apryera 2020r., npoToron M |

Jamemyiowuii kadeapoit, npog., 1.T.H. ﬁﬁb@w Mnanua AJLY

Mporpamma aucunimee «O0mee maTepuanoBeaeHnes MO HANPABIESHHIO MOLr0-
roekn 15.03.01 «MawnnoeTpoeHHes Mo Npodui0 NoAroTOBKH «MallHHEL H TEXHONO-
riuM oBpaloTKH METANTIOR [aBNeHHEM B METHIHEIX NPUOHIBOACTBAXY COTNACOBAHA C 3aBe-
myrompm Kadenpoit «O6paboTka MaTepHANCS HaBNeHHeM H ATIHTHBHEIE TEXHOLOTHI

e

—_

LA, [Terpos/

«5 w % 20 &

[lporpaMMa YTEEPHICHA HA JaCEIaHMl Y4eOHO-METOAMYeCKOd KOMHCCHH dharyis-
TeTa MANHHOCTPOSHHS No Hanpasienmo nogroropxs 15.03.01 «MammnaocTpoennes,
npotmas nonroTosks «MammHe! 1 Texnoaorin 00paloTKH METWLII0B IaRIEHHEM B
METHIHOM NMPOHIBOICTRE,

[pencenatens KOMHCCHH %gﬁcﬁﬁff/ ~A . H. Bacuneesn/
« &7 » f:"."? 2040 r. HpDTDﬁ'D-IJ: /& D




1. [ean ocBoeHEs AHCUHILIWHE

1 0CHOBHBIM LETAM CCBOSHWA THCUATITHHB! «O0Iee MATCPHATIOBSAEHHASD CTEAYET OTHECTH:

_ IOIrOTOBEA CTYASHTA K ICHTENBHOCTH B COOTIETCTHHE € KRANHHEALHOHHOA XApaKTEPHCTH-
KOit 110 HANPABTSHHI,

- [OIHAMHE TPHPOMIE H CBONCTE MATCPHAIOE, @ TAKHE METOIDE HX YTIPOUHEHMA LI Hanbonce
i ERTHBHOI® HENOIEIOBAHHA B TEXHHES.

K oeHOBHBIM 330a4am OCEOCHHE THCIHTITHAL] wOI5mee MATCPHANOBEASHAE CRSLYET OTAECTHE

- HayMCHHE OCHOBHLIX MOHATHE, TEPMHHOE | ONpPeaeneHH B ofTACTH MATEPHAIOBEOCHME,

- wayuenne guzmeckof CyHIHOCTH ABACHME, TPOHCXOAANIMX B MATePHATEX E YCIIOBHAX
NPOHIBOICTEA H ARCANYATALIMH,

- OCBOSHME OCHORHEX CEAiell MC#Iy CTPOSHHEM MATEPMANOR H HX cROMCTRAMY (TREPOOCTEID,
[(IPOSHOCTEIO, HEHOCOCTORKOCTRED, MIACTHIHOCTRI H op.);

2. MecTo THCUMILIHNLGD B CTPYKTYPE OOT1 faxaTaspHaTa
Tucnunausa «O0nee MaTCPRATOBCISHHER OTHOCHTCE ¥ HMENy npodeccroHAnBHER yueDREX
NUCIATLIHH BApRaTHBADE YacTH (hurok 1.2) ocHoBHOA 00paIoBaTeRBHOR NPOrpaMikl DaKanaBpHATA.
Trcupnnaxa «O60es MATSPHANORERCHHED ATAMMOCEAIANA NOPHYECKH H COACPEATEARHO-
METOHSECKN &0 CEIyIOIIAMH AHCIHTUHHEMH K nparrakasu QOIL
B fczoaon vacme (BRI 1)
— TeopeTHHECKAH MEXAHAKR,
. ConpoTHEAEHHE MATEPHANOR,
— (PEIHEA B NPOOEOICTBEHMBS W TEXHONOrHHEEKN TPALeceis
B sapuamusnod vacmu (BL.2):
- Henprransa B poHOCTE B RIHOCOCTOHKOCTE,
= WleTAnnHUSCENE H HEMETWIHYCCKHE MET:]:IHD...TII-.I oA METHIHEIXK TIPOHAB0ECTE
— (JCHOBEL METPOJIOTHHE, CTAHOAPTHIALHH H cepTHQAKATAN i KOHTPONA KauelTa,
- TepmoaGpadoTia METAITHUECKHE MATEPRATOR
B wacmu ducyuniim no esibopy (5 1.3)
- Teopns ofpaloTin METANNOR JABTEHECM;
- (hpauKo-XRMHYSCEHEE TPOLECCE] TPH HArpeBt

3. [lepescHb MNAHNPYEMBIL PESYILTATOR ofy e no 1Rc LRI (Moay/nn), COOTHECEHHLIE ¢
MUEHAPYEMBIMHE PE3YABTATAMH 0CROCHIT ofpaToBATEILHO NporpammLl

B peivnLTare OCBOCHHA THCIHILTHHAL (Mmopyna) ¥ o0y9aIompxcd POPMHEPYIITCH CHE1YI0lUHE
KOMTETEH A B NONAHED OB TOCTHTHYTH CHeRYHOlUHE pesyILTaTEH ODYCHE KK JTaf fhopMHpOR2-
WA COOTRETCTRYIOMINT KOMNEMEHT I

Kopa womne- 4 RESAT CEBREHIEN 2OPI0. [epeugkE: NIBHKPYSMBIX PEIYILTITOR oy YEHHA 110
it BATENBHON MparpanME oby i RS
oL e nomsed oonatiTs
OTIE-L YWMEHHE ACNONBI0BATL  OCHOE- AT~ OCHOBE METEMETHHEEKHE METOAGE, oK
HLle@ IEHOHM SCTEC THEHHOHNY - THMBIX AN MPHHATHE HEYHHO-000CHORAIHEL peute-
{14 AHEIHTIAMH B Npodecoio- | VI
HAALHOH JEATENLHOCTH, TIPHME: - DCHOBHLE METOOE FRCMSPHMEHTANBHOND HCCNEN0-
HATEH METOE MATEMATHHECKOTD BaAHHA.
aHTEa M MOOSIHPORIHHA, YMETHI- NPHMEHATE HAYUHO-OBOCHORAHHEIE  PELLE-
T::-I:IPETH"-!I:EE.&FQ H EIHI:I.'!'EI‘]'HHI!H' HHH Hi OCHODE HMarTeMiTHERL
TALHOTO HECNENORAHNKE - NPHMEHHTY OCHOBHEIE BETOLM RECNEIOBAHUA.
BASIETE:> OCHOBHBMK NONMKSHAAMH, 3AKOHAMA H
METOIAMH MATEMETHEH, HEoDXOEHMEINS 1nd TpHHA-




THA HEYIHO-000CHOBEHHMY PEIOEHAIT
= CCHOBHEIMH METONAMH MCCN2T0BaHNA

IMK-17 Yuers sufinparh ochosasie o MEATHI- OCHOBHLIE W BCNOMOTHATENLHES MATEDHANTE,
RCMOMOIATENEHEE METEPHANLL H CNocoltl PeannIaLMK TEXHONOTHYECKHX TPOLECCOR.
enGcofel PEATTHELLAN GCHOBHBIX ¥METh! - DPaBHIBHD BEIOHPaTE MATEPHAN, HATHAYATE
TEXHONOrHYECKHY TNPOUSCCOB W ero cOpaGoTEY ¢ LETRKY NONYYEHHT 3ATAHHCT CTPVE-
OPAMEHATL MPOrPecCHBNbEE Me- T¥Phl M CEQHCTH,

Tagel FREITYATIINAA  TEXHOAO- = OEEHHREATE W 'I'IFrlIIJ'HL'I-'.-'.HFEI-B-B.ﬁ MOBEOCHES Mi-=
FHYeCKore ODOPYIOBAHMA NpW | TEPHANA U TIPHYKEE! OTXATOR MPOAYKLHH 00 BosiCH-
HITOTODAEHHK WIASTHA  MALINH- ETUHEM HA HHX PAANMMHGE . 3T YATRIGHO H H B thak-
HOCTROBHHA TOPoR;

ENAMETR- METORAMH BHDODE CCHOBHBIX W HCTIONMO-
FATSARHLIY  maTepnanog, cnocollamy  peanusgurn
TEXHOIOTHYECKHX NPOUCCCOE,

4. CTpysrypa o CoaepEaHne THCNTITHILE

Ofmas TpYO0eMEOCTh THCUHIUEHHE! COCTARTRET 2 3aMeTHER SMHHHLE, T2 T2 aKageMHYecKnx
Haca (H3 HHX 34 9acop - camocTosTensias pafoTa cTysenon),

Paznent mreunnimaes «O61ee MaTepHATOBEIEHHE HIYULEOTCR HE BTOPOM Kypee,

Tperuii cemecrp: nexuun - 9 9acos, maoparopeiie pafoTet — 9 yscon, fropaa KoMTpOS ~ 20-
HCT.

CTpyiTypa o comep®aHie TReTHIHALL «O6mee MATEPHATOBCOCHHEY ND CPOKAM H BHOAM pa-
OoTE OTpameHs B [Tpuiomennn 1.

Coepanie payienos HCm I nuL
Booanan wacth

JHAYEHHE W IAmAH EYpcd MatepHanoselcdde. Pone matepuanos B COBPEMEHHON TeXHHKe.
KpaTepHn cuenks H BHI00pa MaTcpHanon. PaboTs oTedecTRERHBIN | COBPEMEHHEIN YYeHRIX B 0DTacTi
MATEpHANOBENEHAA. Marepranopenenne, xak Hayka, HIVYAOWAS cRocTRA METEPHAIOHE B CHEIH © HX
COCTAROM W CcTPOSHHEM. KasccHdmranin MaTepHaton.

PusnKo-Mexanneckie CRONCTEA MATEPHATOB,

OcHoBHEIE NOHATHE © CRONCTEAX METEPHATOR. TeepnocTs, mexasuueckHe cpoiicTna,
UHPCAS/IACMBLE TIPH CTATHHECKOM PACTSeHHH, YIAPHAR BAIKOCTE, SRNCHNS XNANHOMOMEDCTH.

YCTANOCTh MATEPHANOB, OPefeN BMHOCTMBOCTH, MiHOCOCTORKOCTL. Xpynmkoe H BRIKOE
paspymenne, PaloTa 3apomiucHMs W pecHpocTpanesHs Tpemmns. [Tonsthe o KOHCTPYELHOHHO
MPOMHOCTH.

CrpoeHie marepRanos

Tuner ceaseli B Teepapix Temax. Meranmmueckmil Tn R, ATOMHO-KPHSTANTHTeCKOS
CTPOCHRS  MeTannes.  THobl  KPUCTANIHUECKHX  DEIIETOK, My XKAPAKTEPHCTHKH  (HApaMeTD,
KOOPAHHALMOHHOE HSHCNO, OROTHOCTh YOAKORKH), WIOTPOTIHA, AHHIOTPOTIHM, EBA3HHIOTPOTHA.
Toueunnie, nEHelHL® H NOBEPXHOCTHBIC Aedlerthl, CTPOSHME DEANEHEIX MBTAITOB M CIUMEOS
(paxancan, mHcnoxanmn, GIOKH MozaHKH, TPAHHUE 3¢pHA). TeopeTHHeckan H peanbHAS NPOYHOCTD
METAIA0R, BiAnKe SedekTon, [IyTH NOBEIISHRE TPOTHOETH METANIORE.

Kpueraanniaunn Meranion

Kpuerannmmzanus mMetamios NEPEHYHAR K ETOPHYHAR. TepMOIMHAMMHYSCKHE OCHOBLD hazarniy
OpeBpalIcHA. KpuBhie OXIaMIEHHA, CTCMEHL MEpeoxTaIenns, PAKTOPEL, RIRAOMING HA NpoLecc
RPHCTANIHIALIMN, CBAIL ME®TYy CTEOSHEIY MEPeOXNAMALHHA, MHCAOM UCHTPOR KPHCTATTHSALKH W
CROpOCTRRD  pocra  wpucrTantor.  Bemignna  sepma.  Mogudmusposanse #®HINGCO  MeTamna
lommopdacie npespamenss.

Teopna cnaanos

Honarwa o enrassx. Onpepenchne TEPMHMHOB, COMAR, CHOTeMA, KOMOCHedT, dais Teepimne
PECTRODBL, MEXBHHEYECEHE CMECH, XHMWHCCENS COSHHSHHA. ,Lluarpammm COCTOAHHA AROHHBIX CIITABOL,
METOMEl HX DOCTPOEHMR. [lHArpAMMA COCTONHHS NpH NOMHOH HepACTROPHMOCTH KOMMOHEHTON B
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TB2PIOM COCTORNHE, ¢ OTPEHHYEHHON OMHOCTOPOHAEN PacTROPHMOCTRD. ONpaIeieHns KHMEYecKoro
cOCTaBa a3 IPH HCHONEIOBAHMH [paBHna koBoentpaini. JuarpaMsa COCTORHEA © TOAHOR
PACTROPHMOCTRID KOMIOHEHTOR B TBEPIOM COCTOAHKA. JISHIDHTHAS THKRZIHA B TBEQELIX PACTBOPAX.
[Mpasese das. JuarpamMma cOCTORHUA CHCTEM ¢ NPEBPALIeHAEM B TREPOOM COCTORHHH (YaCTHHHLIE W
DOMHBA pacnal OrpsHHYCHHOTO TBCPOOTO PAcTBOPE, IBTCKTCHOHOE Dpebpaulense), Coash Memay
CTPYKTYPOR CHNand, OUpSHENscMoil 110 QHATPAMME COCTOAHHMA H cBoficTeamM crumasa. Jmarpassa
COCTONHHA WENEI0-IEMEHTHT. XAPAKTEPHCTHEN KOMUOHEHTOR, CIpykTypHele CocTRRIMIOmMNE B (asw
HA [JHAMPEMME Wemes0-UEMEHTHT. CYIIHOCTE IBTEKTHYECKOTO M HBTCKTOHIHOTD OpespalmenHi.
Ipumenesre NpapAna KOHIERTPAIHA H Npaprna a3 Ha IHArPAMME RENEI0-EMCHTHT,

Brmanwe yroepona H DOCTOSHHLIY MpHMeced Ba cRoRCTRA cTAMH. KnaccHHEAIHA cTangfl mo
cnocoly NpPoHIBOICTEA, NAlHATSHHIO H kauecTsy. Mapruposka yriepommcrerx cramefl. JineTonmte
CTANN ANR XONOOHGH MTAMTOBKR, AATOHOMHBIC cTanH, OCHOBHBIG Texnuscekne Tpedosanua no [OCT
INA cTaneR.

Hyryse ¢ rpafimos, NONORKEYATEE | Genkie. BIORSHAE CROPOCTH OXAZANEHEA H XHMHHECEON)
COCTaBa TyTYHR HE cTpyRTyYpy. Urben syrynon. UtpykTypa, cRofcTRA, CNECTH NPUMCHEHIA | METOIL
NONYYEHAR CEPRIX, KOBKHK W BRICOKONPOYHEN WyTvHOR, Mapkuponka qyTryion.

5. ObpaoBaTeNLILIe TEXHOT0THH

Meronnxa npenopasarna  ancunnanie  «O0Omee  MaTepRANOBCACHNER M PCATHIAIHA
KOMOETEHTHOCTHOND N0AXONA B HUIOHEHWH M BOCHOPHATHH  MATEPHANA [IpedyCMalpHBasT
HCOOMEIOBAHHE CHSIYIONINX AKTHBHRIX H  MHTCPAKTHEHBIX (OpM  OPOBCICHHA TPYOTIOBRIX,
HHARBIIVAMEHER, AYANTOPHRIY 3AHATHR # CcOMeTaHNH ¢ BHeay uTOpHoH paboToll © oensio
(OPMHPOBANKA H PAIBHTHA NPOdecCHOHANEHEDN HABLRIKOE 0Oy dal0muxcH:

- JANHTE H HHIHBHIYABHOE 00CY#HIEHHE BEIMOMHAEMEIX JTAN0E JafopaTopybx padoT,

- OpPrafHIalNs ¥ NpOBSIeHHE TEeKYLISrO KOHTPONS 3HAHMA CTYZeHTOoB B Qopue OIAHKOBOTO
TECTHPOHAHHIL,

- HCIITBIOBAHNE JENUEX H PONSBRIX HIP, pasbop ROUKpETHRIX CHTYALRA]

- MIPOBEJIEHAE KOHTPONBHELE paloT;

YIentHui BeC 1AMATHHE, OPOROMEMELX B HNTEPRKTHRHEX (JOPMAX, OOpeNenaH TNAEHOH Lennio
obpasosaTensnolf  mporpaMMbl,  ocoDeHHOCTRI0 HKOHTHHreHTA ODVUAIOUIMNCGA H  CODEDMEAHHEM
AHCUHIIHEL «O00Iee METCPHANOBCACHHE? H B OCA0M 10 THSHHNNNES cocTaBaset 30% ayIHTOpHBX
AAHATHA. 3AHATHA NEKIHOHHOTO TR COCTABIRHT S0% o7 ofkema Ay IHTOPHEN J2HATHH.

6, QuenopsIe CPEICTEE AN TEKYUIET D KOHTPOAH YCNCBAEMOTTH, NPOMERY TOUHOE ATTECTAILNN 110
HTOFAM OCBOEHHA THCUMILTHHED B VYEiH0-METOANYECKOE 0DecIedemie caMocTogTe L0l patoTs
CTYARHTOR

B npouecce oDVHEHHA HCOOMBIYIOTCA CHSHVIOMHE OUSHOYHEIE HOPMEl CAMOCTORTENRHOMH
paboThl CTYNEHTOR, ONEHOYHRIE CPEACTRA TEKVHIETO WOHTPONA VCNEB3EMOCTH M [POMEKYTOYHEIX
STTSCTALHMN:

Texymsit XORTPONE YCNEBASMOCTH M OPOMERYTOUHG STTECTAHR MPOBOISTCH N0 CNEIVIOITHM
KPOHTEDHAM;

= OTBETHI CTYACHTA HA BOMPOCH KADT TEKYIICTO KOHTPOJIA,

- ammra naboparopr ey pabor;

- BHNOHEHHE ROHTPONLHEY padoT.

6.1 Ponn OUENOYHLIX CPEICTR 116 NPOREIEHHST NPOMERYTOTH0 ATTeCTANNA 08V IRIDIIMXCH T
AHCHHIITHNIE [MOTV/II0)
& 1.1, [lepeucHn KoMOSTCHINA © VEAZAHWEM ITANOB HX (OPMHPOBAHMA B NPOLECCE OCROCHHA
o0paloRaATENRHOM NPOrPAMMEL
B peayaeTaTe oCEQEHHA QHCUATIIHHE! (MOAYIA) GOpMEPYVIOTCS CReIVIOUIHE KOMIETEHIHN:

Koa xomne- B peayabTate ocBROCHIE 00PAIOBATENLEHOR NPOrPAMMEL 00YUamKACH
TEHIHH noasen ofIagaTs




OI1K-1 YueH#e ACIONEIOBATE OCHOBHLIE JaK0MHEL SCTECTEEHHOHUAYMHLIN THCIUHIIIAHH B
ITPIDIi]ﬁGEHI}HﬂJEEHﬁﬁ ASATENEHACTH, NPAMEHATE METOIR] METEMATHEISEHOM aHA- |
JIH3d B MOOeMHpORENHE, TeoPeTHHECKOID H IKCNePUMEHTANEHOM WOCIEN0HA-
HHA

[1K-17 VMeTh BLIBHpaTh OCHOBHBIE H BCIOMOTATENRHEC METCPHAIL B ¢nocobnl pea-
NU3IANNH DCHOBHHIX TEXHOAOTHHMSCKHX NPOLCCCOB M NPEMCHATE IPOTPECCHE-
HEIE METOR] IKCITYETAUNHE TEXHOIBHYECKOT0 OBOPYIORAHES PR HITOTORNE-
HHH H3GCMHE MAITHHOCTPOLHIR

B npoueces ocroenss o0paznBATENRNON TPOrPEMME] NAHHEE ECMIETEHLHH, B TOM YHCAE HX
OTHENLHLEE KOMOOHEHTE!, (OPMHPYIOTCE NOITANHO B X0Je OCBOEHMS OOYUAIOUIHMMCHE JIHCLHILTHH
{Mooyaelf), NpakTHE B COOTBETCTBEM ¢ vieQHMM nnsHoM A KaneHnapHeiM rpadmxom yuelnoro
[PONecea.

6.1.2. Onueanne mokalaTe el ¥ KPHTEPHER OLEHHBANNA KOMOETeHUR, POPMHPYEMBIX N0
HTOTAM DCBOEHUA THCHHNANHEL {MOIVIA), DNHCAHNE MKAA CUEHNBAHIA
[Mokasareres OLEHHBANAA KoMIOeTeHUHH Ha payiMdHBIX JTamax HX QOpMHPOBAHHS ABIASTCH
ADCTHREHNE 00VIAINIIAMHCE NAAHHDVEMEX PEIVIETATOR O0YYCHHA N0 HCITHTIIHHE (MOIY IO,

OTTE-1- }rMEH'I-’I,E HCOMONEIGEATE OCHORHLIE ZARKOHLL CCTECTREHAOHAY YHRES JHCHMITHH B HPCII#]EGEEECIHEHLHDE NEATENE-
HOCTH, NPHMCHATE MCTOOBL MATCMATHHCCKOMD dHan H3EE B MOOSIHPOIOHTE, TeOpS HHECKOrO o '.-|-J'IBI1'E-FHM'EJ MAENLHOMD
HECe LOBAaHHA

Kporepnu ounennsanni

[HokazaTein
2 3 4 3
THATE: OyuarnHics ne- | OfyuawImics nemMon- DEyumommica ne- CRywariEHAc
OCHOREE MAETSMA- MDHE-TFHP‘}'I:T MONHOD ! ETFHP}'ET HETIONHGE COOT- MD]-IGTPHF:.IET Hi- II_'.'.MIJHE-'.I'FIHP:."'.‘.-’T
THHECKHX METO- lfJT-E-_','TI..‘["HI-I-I.: MITH HeOo- BRTCTRME l:?Jlt.EI:."I-CILLIHJ". THH- | ETHYHOS: COOTBST- O AHOE SO0T-
non,  HeobNOIN- | CTETOUHOS COOTRET- HHA: OCHOB MATEMATHS- CTEHHE CIEIVIKLTHY BETETBHE 8-
MEX 073 TPHAE- | CTBMS CNemyiowHx CEAX METCACE, HeoOXOIH- aHaHR: OCHDE Ma- JYVILHY 3Ea-
THA I!H}”-I!H'I:I- JIE-I:I.H'I-I'.Ei OCHOD MAaTE- MLIX AR ITFHI-I!H.THH HE}""-EH‘EI- TEMUATHHECKHX MO~ E: HHA: CCHOBREI
OROCHORAHHBK MATHYECKHN METOO0E, | OOCCHOBAHHBIN PelleHi; TOLOE, Heolxonw- | MaTeMaTHHE-
FI:.I.IJ':HI-Lﬁ; Hmﬁxﬂ_ﬂ,ﬂiﬂhl}{ Alid OCTHDEHBIC METOLE JECME- MBEIX AR EIFI-HHI!'H:H. I CHEMX MCTOEOR,
CCHOBHEE METO= | MPHESTHE HEYIH- PHRMEHTATEHOND HeGAS a0 HayuHo= HEOEROIHMEI%
MBI SHCIIEPHMEH- | OBOCHOESHHEN peime- | Bavnd. Jomyckaiorod 3Ha- | oOOCHOBAHHER pe- | JUIR [TPHHETHA
TAIEAOIG  HOCIE- | HHH; CCHOBHEIE METO- | MHTSIBHEE DWNGKH, Npo- WEHHA, OCHORRBIE HLYHHO-
DOEAHHA [kl IXCTEPHMEHTAE= | SAREETCH HETOCTATOUHDETE | METOMLL IKCIEpH= DEOCHOBAHHLIX
HOMo HooncaopraHMA .'-I.HH.H]-lﬁ, N Fl:l,l]_"l;.' FOXATATE- MEHTAALRHOMD HCCIE- F-E]][ﬂHHi-'-'I; [
m:ﬁ. Gﬁ].-"-l'ﬂl—ﬂ!.l.l.b‘l’ﬁc.ﬂ MOk~ AOEAHHAH , HO J00Ye- HOBHEIE MSTO ORI
ThIRAST IHAYHTENLHLIS Si- BAWITEA eI Ha%H- SRCTPEpHMEH-
TP}'J:I_HEHH:I I'LFIH El]'lEFIIH FII:I— ToARHEE -:ﬂH:HﬁBGi, THANBHDOT O HC-
BAHHH IHLHHANMHA HFI:H HX HETOYMHOCTH, 8- CACOOBAHAA,
NEPeocs A HOBLIE CHIYA= | TPYANEHHA NPH aHE | CH000HHe Ore-
LIHE, THTHHCCKHY ONCPa- | pHPYCT NpHod-
HH=EX., FA'.-—T*.‘HH]:IMH
THEHHAMH.




VMETL: Ofyvsraounficn ne COYUauIHACH TeMOH- Ohyuaronimies ae- | Obyumommics
MPHMEHATE HAYS- | YMEST HIH B HEAOCTA- | CTPHPYET HEMNTHOR SO0T- MOHETPHPYET Yi- BEMOHCTPHPYET
KO-000CROBAHHBIE | TOYHON CTCMNEHH YMe- | BETCTBHE CACHVEDIUHX VMg~ | ¢THMHOE COOTBET- NCNHOS COOT-
PEIEHHWA HA ¢ CT NPHMGHATE HAYYH- HHIl; [TIHAMEHAT L HAYHHO- CTEHHE CASEYHXIIHX ECTICFTBHES OIE-
HOBE MATCMETIKI, EﬁD'E-HﬂHEHHhIE BELe- -IJEI:IGHDEE.HH:I:I‘G PCLIEHIA HA YMEHHN ﬁi NPHMEHATR IENFIIER YRIG-
MPHMEHATD OC- HHA Hi OCHOBE Mare- OCHOBE MATEMATHEH, MIPH- | HAYYHO- HHEA: (TPHMEHATE
HOBHBIE MCTOMK | MATHEH, MPMMCHATE MEHATH OCHOBHRIE METOLHM | 0BOCHOBAHHEE pe= HAYYHD-
HCCNEIOBRHHA OCHOBHRIS METOTh weenesonaHng. Jonycka- LIEHIE HA OCHOBE ofOCHOBAHKEIE
HCCACOCRAHMA, ITCH SHOMHTENRHEIE OIHD- | MATEMATHEN, , IPH- | PEIEHAS HA 00-
K3, MPORBNRETCE HENOCTE- | MEHATE OCHOBHLIE HOBE MATEMATH-
TOYHOCTE }'HﬁHHﬁ, Mo pagy METOIE! HCCHGAOES- KH, MPHMEHATE
noRasETened, oOyuarai- | Hud Y MeHMs 0caoe- | OCHOBHELE Me-
CH MCTIBITHEIET JHAMHTENE- | HB, HO JOMYCKAIOTEA | TOAL ROCTeo-
HLIC JATPYARCHKE TRH OME- | HESHAYHTEAEHbIE garg. Caohon-
PHPOBAHME YMEHHAMN NPY | 0WHOKH, HETOMHO- HO OREPHpYET
HX [FEpeH0ce i HOBRIE CH- CTH, 3arpyiAHCHHAR HFL-[QEFIE'FI:HHH--
TYALMHH. MPH AHANHTHUBCKHX | MH YMEHMIMH,
DI‘II:F-H LIHAX., n-:.p-:u-:n- J'IPHME‘HSIE'I’ HX B
L8 VMEHHA HiE HO- CHTYALIAX 110-
LEIE, HECTAHAAPTHEE | BLILIEHHOH
SHTYALIHH CADEHOCTH,
BAAIETE: Oiyuaomnfics se DS yueomnics enagcer Ofyuarouguiica va- Ofvuaommiics

OCHOBHEMH -
FICGEEHEAMHA, 38~
BOHAMM H pMeETo-
AaMK MATEMATH-
K, HeodxaM-
MBIMH U3 MPHHA=
THA EEYIHO-
OG0OCHIBAHMEI
PELICHHAR; OCHOE-
FIEEME METOANN
HCCTIEMORAH,

ENASIEET HOH R HEmD=
CTATOMHOME CTENCHH
BNOOCeT OCHOEEHEIME
OO EHRAM H, SAKe-
HIAMH H METORANME Ma-
TeMATHKH, HEoSX00H=
MEBIMH JLOA [PFHHATHE
HLY Y HO-
0B0CHORAHHEIN PEllle-
HI:'l'ﬁ'r QCHOBHEIME k2=
TOLAMH HCCe Q0REHHA

OCHOBHBMH MONOHEHHAMH,
IREOHAMH H METOJAMH Ma-
TCHMATHEH, HGDEKI:IJ‘I;HM BEMIA
O MPHATTHA HAYIHO=
OBOCHOBAHHA pelneHni;
QCHOBHEIMHA METOEAMHA HC-
CHEAOBAHHA B HEMCIHOM
OFbEME, ODNYCKAKITCE SHiL-
WHTENsMEIE clbicy, npo-
HROACTCH HEQODCTATOMHOCTh
DNENEHHA HRBBIEAMM [FO
PRIy moxataTened, Oiyua-
IOUIMEECA HCNBEITHIBEAET IHa-
YHTENBHEIE TRy AHEHILE
TIPH TPHMEHENHH HaBLIKOS
3 HOBLIX CHTYALHAX.

CTHEHD BAAOEET OC-
HOBHEIMH DIOM0He-
HHEAMH, 3AEOHEMH H
METOOAMH METEMa-
THEH, HEODX0LIH b=
MH N7 OPHHATHS
HAYYHD-
OOOCAGRAHHBIY pes
IWEHHA; OCHORHBIMHA
METOIAME ROCNeNg-
BAHMA, HABRIXH

Ol BOEHE, HO B0NYye-
KAWITSH He3HaxH-
TeAEHBE QUIHOEN,
HETOMHOCTH, 8-
TPYAHSHHA MM &H-
MHTHMGOKHN OIepiE-
LMEX, MEpEHDLe
}"ME]IHﬂ Hit HOBRIS,
HECTAHAAPTHEIE CH-
TYVALIHE.

B MONHOM ORE-
MG BAAGSET OG-
HROBHBMH M-
NOMEHHAMH,
TAKOHAMN H ME-
TOOEMA MATEN -
THEH, Heobxo-
INHM BN N4
TNPHHATHE HAYY-
H-
COOCHOEEHHEIX
pelICHH; 0o-
FOBHBIMH MET(=
JAME HCLIC 0"
EBRHHA, CROOOI-
Hd PHMEHRET
MOTYMEHHbIE
HARBIKH B CHIY=
BLIHAX [OBLI-
LIeHKOH Caom-
HOCTH.

[TK-17- ¥nuete BRGHpATE OCHOBHEE 3 BCMOMOrETEILHEIR MATEPHANL M CMOCO0E PEATHIALNN OCHORHLIX TEXHOAGH-
SECKHN MPONECCOR H MPHMEHATE NPOTPECEHBHLIE METOIE 3KCIINYATALKH TEXHOTOrHYECKOrD OG0PYIOAAHEA TTPH HE-
FOTORNEHHH HAMSRHE MALIHHOCTPOEHHA

AT
EHOEHEIE H
BONOMOIATE L HEE
METEPHANGL, CrHo-
- cofibl PCANH3ALHH
CCHOBHEEX TEXHO-
| MOTAYECKHK  Npo-
HBCTOB.

OEvyprmeicn ge-
MOHCTPHEYET Nol-
HOC OTCYTCTRHE HIH
HEJOCTETOYHOS CO-
OTBETCTEHE CIEys
HOME IHAHWAT 0C-
HOBHEIX W BCTIOMD-
TATENLHEIL METEDH-

Db yuarouniicn neMoHCTpH-
P¥ET HEMOAHOS COOTESTCTRHE
ALY RIIHE GHAHH i ocHoB-
HEIX M BCOOMOraTEnh e
MATEpHLIOR, Crocofos pea-
NHIAINRH TEXHOMOrHYeCKHY
mpoueccol, JonyeraTea
SHAMMTETRHEIS COIEEKH,

Dfyumommbics ne-
MOHCTRHPYET Ha-
CTHUHOE COOTHET-
CTBHE CREAYIOUIHX
AHAHKK, DOHOBHEX il
BOLOMOCATENEHELY
MATEPHANOR, CTIOGD-
B0B peameTanHy

CHiyvarouHis s
ACMOHSTRHPYET
[EUTHOE CO0T-
BETCTHHE €=
AYHAELAN SHA-
HHF: DCHOBERIX
I BCTIOMOra-
TEILHEIY MaTe-




AN0R, Crocobor pea-
THIBHH TEXHONO-
THYECKHX NpoUeccon

MPOSBRSETSA HEAOCTATO-
HOCTE THAHHEA, Do PALY Noka-
zarenei, cOyVHRIOMARCS We-
NbITHIBELET IHAMUTENEHEC
IATPEYIHEHHH. TPH CNepHpo-
BAHMH SHEHHAMH NPH HX 0e-
PEHOCE HA HOBLLE CHTYALIHE,

JMENIES FAPARWNTE-
HO BRGHpATE M-
TepHANn,  HAlHa-
WETE €rs  Ofpa-
BoTky ©  HRALIO
HOTYYEHHR 3a-
OBHHOH CTPYRTY-
PRl M cBoRCTD,
GUEHHRATRE W T=
redinposars mo-
BEXEHHE MAaTepH-
| AN W TPHYAHEL
| OTKAZ0R  MPOIyk=
UHH oa Bozaeii-

DEyuacImHica He
ATACCT HITH B HEO0-
CTATOUHOH cTeneHp
YMEET NPABHIEHO
BEIGHPATE METEPHT,
HasHaaTs ero obpa-
GOTKY ¢ b0 TN0-
NYHEHEA 3RIAHHOH
CTPVETY P H
CBOHCTE, DIEHHEATE
H HpﬂFHDII-IFD.B.E.Th
NOEEIEHHE MaTE[H-
ANA H OpHYMHED oT-
KA30R NPCIYEIHH

TEXHOLOTHYCTEHX
NpoUsceon, HO go-
NYCRAMKTCH HETHLYH-
TENLHBE STHOKH,
HETOMHOCTH, 3ATPY A=
HEHMA l'[FI-]-'l SHANHTH=
HECKHE ONepaLMEx.

PHANOE, COOCO-
608 peanHIallK
TEXHAOHYE-
CEHX NPoUCCCOR,
CHOTOHD ane-
PHPYET pacd-
PETCHHEIMHA
THAHMEM,

Ofyiasmmics AeMOHCTRH-
PYET HENDIHGS COOTBETCTEHE
CASTYHIIINK YMelki: Tipa-
BRNIEHO BRIGHPATE MATEpHAN,
HIAHAYATE ero ofpaboTky ¢
LENLH0 NONYSCHHA JaaHH0H
CIPY¥ETYPE H CROHCTR, o=
HHEATH ¥ N POTHOGH PO TR
[OOESHEHHE METEDHENE H
MPHYHHEL STRAIOR MPOEYE-
LHH A0A BoraeRoTEHE RO
HHX PatiduHblx 3KCITVATE-
LHOHHE dakTopoR. Jomye-
ERFITCH AHAYHTE NI

CHEvaiaLiHAes ne-
MGHE-'.I]'!II.-I!FI-}'E'T L
CTHYHOE COOTRET-
CTRHE CACIY X
YueHHA: NpasHaLED
BHIOHPATE MaTepHan,
HaIHANATE ero odpa-
GOTEY © NEAEK M-
TYUBHHA 1A I3HHOR
CTPYETYPEL H
CECHCTH, DUCHHBATE
H NPOTHOGHORATE
MHOaS eHEE HHT':FI Ha-
£ W TPHAHHEBE OTRA-

DEyuasougiics
OSSOk T pHpYeT
Moo COoT-
BOTCTRHE &Ne-
AYIIELHY YME-
HHH: NpABHARHD
BEIOKPaT: MATE-
PHEN, HETHAYATE
ero oBpaioTey ©
LEEIEKD MOy
HHA Ha0aHH0H
CTPVETYPLL H
CROMCTE, OUEHH-
BATE M AporHo-

CTEHEM H3 HHX | M4 IIL':I'B.D:EE'E-']'B-H::M EIIUHI.:.I'!.'.H, MPOARMEETCE HEL0- Ak NpooyKane nog SHPOELTE NOEE-
PALAMYHEIX  3HC- | HE HHX PASIHYHER CTATAMHOOTE YMOHWT, e EOFAefcTRHEM HA OCHHES MaTepHa-
MIYATALMOHHEY | SKCONYATEUHOHEBIY | PRIY MORAATENeR, 00yqLi0- | HITG PAITHHHBIX 3RC- | i H (pHYHIE
haKTOpOD; dakropon IHHCA NCNBITHIEAST IHAMH- MEyATALRUHHBOY OTHEIOE Npo-
TeNbHEE IATPYAHEHHA NPH pakTopos, Yuenus | oykuun non
OOEPHEPOEAHHH YMEHHAMH OCEGEHE, HO OOMYEs | BOASERCTRHEM
NPH HE M2PeHOGE 1A HOBbLE KEIOTCH HERHAMH- HE HHX pasimy-
CHEVALHM, Tl bHEE Gk, HEIX 3KCNIYATA-
HETOHHOCTH, I8TPYA- | UMOHHLIX dak-
HEHHA NPH AHENHTH- | Topos, Crobom-
UBEKHY QML HO OnepupyeT
NepeHoce YMeHHI Ha | NpHODpETeHHLI-
HOBEIS, HECTAHAEPT- | MK YMEHHAMH,
HEIE SHTYALIHA. MPHMEHRET HE O
CHTYRUHEX M-
BaILICHHOR
CAOMHOETH,
BARLET B O6yaarcwmiicn ne | OBysarommdcs snaneer me- | Ofysuownfics na- | Ofyvaoumsiicy

METOREMH BHIDCDE
QCHOBHEIX M
BCNOMOTATENRHEDRD
MATERHANOR, CMH0=
cofiaMu peanmaa-
LHH TexXHaa0rs-
MECRHE Mpolec-
Gon,

BIATRET MK B HE-
JCCTATONHOR cTenes
HH BIaO2aT METOTE-
MH Buifiopa ocHoa-
HRIX M BCOIOMOr-
TCNEHEIX ua‘;apua-
o, cnocobamMu pe-
AIHIALIHH TEXHON0=
THHECKHX MPOUECCOR

TOAEMH BRGORE OCHOBHNY W
BCIMOIETENRHLIX MATEPHE-
A0, STCOBANH PEATHERLH A
TEXHONOTHYECKHE NPpOUecoon
B HenoAHoM obsese, qomye-
KERITCE JHIHTEIbHBE
ﬂ‘!-llH'EﬂH-. MPCABTASTCR HEOO-
CTATUYHOCTE BIAAEHHA
HaBBIKAMM (10 PHLY NOKEIE-
Tenei, OBy4aimMAcT Herbl-
ThIBAET THAYHTENRHEIC 38-
TPYIHEHHA TIPH NPHMEHEHIH
HARBIKOR B HORRIK CHTYALLH-
HX.

CTHYHD EMALEET pe-
TOARMHE BRIDOPA OC-
HOBEHEX N BCROMOCE-
TelbHLIX MB‘I."'I::FIHE-
MR, COOCO0AMH ped-
JTHERLMW TEXHOOTH-
YEo KK I'IP'EIIIEIEC-DE ,
HARLIKH GCHOEHD, HO
A0MMYCKAKITCR HCIHA~
YHTETEHEE GuiHKH,
HETOMHOCTH, TATPY=
HEHHH TPH BHEUTHTH-
HSCKHK DAEepuLling,
mepeHece YMenni Ha
HO3 LIS, Hc:ETBH,:I,EI.FIT-

B OOMHOM 00 be-
ME BAANEST M-
TOLAMH BLIDOpPa
OCHGRHEIK H
BEIOMOraTeElh-
HEI% METERHE-
NOE, CAoCODanmH
Pl LI HEA
TEXHOTIOTHYE:
CHMX HPDL{I::EEEIE,
CEOGONG NpH-
MEHAST [TOTY-
HEHHEIZ HARKIEH
B CHTYALHAY
MEOBLILIEHEDH




HblE CHTYALHH. CANKHOLTH.

1 xan OHCHHBAHHA PE3YIRTATOR ij]:h:}:!.{Ea'Bl}"[‘ﬂ'T[[Dﬁ ATTECTAIIHH i HX CIORTCAHHE:

Dopma nPOMENCYIMOYHON TMIECILTRIE § MPEBEM CEMECIPE: 3aUem.

[MpomMexyToyHas arrecTanns obyuamExcs 5 bopMe 334874 NPOROIHTCE N0 PEIVNLTATAM BH-
MOTHERHA BCEX BHNOE yuefnoit paborsl, NpeayCMOTPCHHBIX Y9E0HRM IAHOM 10 IAHHOR AHCURITIFHE
{MOOYma), IPH TOM YURTHIBAIITCH PesyNETATEI TEKYIIETO KOHTPONS YCIUEBIEMOCTH B TEUCHHE CEMECT-
pa, OUeHES CTENEHH OOCTHHCHRA COYHAOWIMMACH NIAHAPYEMLIN PEIVILTATOR ODYHEHUA N0 JHCLM-
TUTHHE (MOIYTH) NPOBOIHTCE NPEIOARBATENCM, BEAYIIAM JAHATRA 00 JHCIHILTHAS (MOTYAIN] MCTONOM
skcnepTHON ouenkH. [Io ATOTEM MPOMEKYTOUHON ATTECTAMK N0 ONCUHIINHE (MOAYTH) BRICTARIRET:
CA QUEHKA «IGMTeHO® HIH «HE 3ATTEHOH.

K npomescymouncll ammecmdgiil JoONyCRaomca maTeke enTydennb, SUROARNEIINE FC¢ SN
yuefuol pafontsl, RPEAVYCMOMPENREE Pafovet Npospamsol ko JUCYiRIuNe aClfijee MamepnaTesede-
Hugs! SuIRCANUAN ¥ FAUNIILTY Jafapdmopinie,

HIkaaa one-
HUBAHUH

Onncanne

Brnonnessl pee BRI yaeluoi paDoThl, MpeiycMOTPEHHEE Y9edHKIM mna- |
HOM, CIvIeRT DeMOHCTPHPYET COOTRETOTRNAS 3HARKE, YMeHHH, HABLIEOE MpN-
BeEHHEM B TalIHLEX MoKETeneH, oneprpyeT OpHoDpeTeHIBIME IHAHHAMA,
Faqrenn YMEHHAMHE, HARBIKAMH, NPHMEHAET HX B CHIVAUMAX IOBBINCHHOH CADKHOCTH,
[lpu atoMm MoryT GHTE JACOYWIEHE HEIHAYHTENBHBIE OUEMOKH, HETOYHOCTH,
JATPYMHCHAUH NP AHATHTHYECKHX ONEPALHAX, NEPeHoce JHaHnl B yMeHHH Ha
HOBBIE, HECTAHJAPTHRIE CHTYALHA,

He pLimonuen oaua Bun Donée puios y4edHOH padoTRI, OpEXyCMOTPEHHRIX
yueBHLIM IanoM. CTyIeHT JeMoRCTRUPYET HeNONHOS CODTRETCTRHE SHAHM i,
YMEHHH, HABMECE NPABCACHHEDM B TabnMUax IoKslaTens, AT AT
SHEMHTEIRHAE OMHOKH, IPOIRIKSTCA OTCYICTBHE SHAHKA, YMEHHH, HABRIKOE
HO PRXY NokasaTenefi, CTYASHT HCORNTHEACT THATHTENLULIE IATPYIHEHHR 1IPH
QUEPRPOBAHHE SHARNAME B YMEHHAMY IIPH HX NePEHOCE HA HOBBIE CHTYALLHM,

He saymeHo

MoHE OUEROTHER CPSICTE NPEACTARISHE! B npanoEennax 2, 3 k pabouel nporpamme.

7. ¥uelno-merogudecikoe o minpopmanmonnoe obecmegenie THCILNTINHEL

4) OCHOBHAH IHTEPATYPA:
Marepaanopenenne, YuebHHE 1018 CTY/. BRICOL yuel. zasenennit /T, M. Bonkos, B. M. 3ves —
M. : mamaTenncTEo Axamemns, 2011, 400 ¢

) JonoeaHHTENEHAR AHTERATY A




1. Marepwanopegenne. YqehHHK ona syios [ nog peaexuneit b. H. Apsamacosa, [, I, Myxuua /
Apsamacos b. H., Maxaposa B. M., Myxua . T n ap. — M. | szzarenscrso MITY wu. H. 3. Baywmana,

2001, 648 ¢,

2, Teopua conasos. Metoomaeckue viasanmn £ nox penakusen I M, Boawosa — MTTY aMA-

M », 2005,

B) NPOTPaMMHOE O0ECHeTeHIe 0 HHTEPHET-DECY PRI

Huteprer-pecypehl BRIIOUAIOT YIeBHO-METOIAYECKHE MATEPHATE B 2TEKTPOHHEOM BHJE, Npel-
crasnennie na cafire Mockopekoro [lonutexa » pazgens aBnbnrorexa. DReKTROHABIC pecypehln

htepeslib mamin/libicontent/elektronnyy-katalog

[None3usre yaebHo-MeTOARYECKHE H HHOPMALHOHIEE MATEPHANE! NPENCTARTEML] HA cafitax:

hitp‘mospalvtech rw/index php?1d=308

http:‘'matenall e

htep:Vsupermetal loved narod nw12. pdf

htepeimetall-2006.narod.re'metall slaid lekeia.himl
hitpedwww. zodchii. ws'downloads/zodchiihimivalarzamasov - materislovedenie zip

8. ME‘TEPHMLHB-TEIH nHecKoe oDecnmedeHNe TRCIHILTHHEL

Homep
AYINTO P

ObopyaoEanne

1313

Teeponosep Poxeenna TP 5006 (lmr:)
[poexTop + sxpan
Muxpocrkon MHM-7 (9 mr.)

1304

Muxpoeron ZASILACZMIKPOSKOPOWYtypTVO 6/20 — 6 nrr,
Tnepoomep Poxpenna TP 5006 {1 wr.)
| Muxporeepaomep [IMT-3M (2 wr.)
Jlyna bpunenng — 6 urr.
| Muxpockon AJILTAMHM (4 wr.)

1308

| Muxporeepaomep [IMT-3M (1 wt.)
[Npece a14 3anpeccobrd OBPATHOL

1504

NEXEYS ImageExpert™ Sample 2 [Tporpamya ana kasecTBeHHOID agannia
H300pAKEHEA CTPYETYP METOMOM CPABHEHHR C STINOHHLIMA WKATAME Mukpo-
cxon Axicvert 40MAT — 1 wr.

1316

Mukpockon AJIBTAMHA (1 orr.)
Muxpockon MHM-T (1 wr.)
Teeppouep Cynep- Poxpenn TKC-10
[poekTop

1307

Snexrponeds (Habeprepm 1280%) — 1 wrr.
SnexTponeys (Cuon 1100%) -2 mT.
Inexrpomends ([THK-PE-10/12 1280%) -1 orr.
Teepaosmep «bpnaennes TE5004 — 2 @,
Tuepnomep Poxeenna TP 5006 — | oo,
Ieur. mydenmsaag ITM-10 - 2 .
Nomapoeansuei cranor StruerslegraPol- 11 - | wT. -
Crrpeanoit cranok StruersLaboton— 3 -1 mr.

YCTaHOBKA S8 TOPUEEDR SAKLTKH

YeTaHoBka Ang aAekTpoTpaniednd Struers Lectra Pol -5, (1 wr.)
Otpesnolt cTanox (1 wr.)

Yoranoska ana sanpeccoBkd obpaigon {1 1w

BoneTmerp — 4 T,

PoToznexTpraecknit xonopesmetp KF-77

IaeemaTn=eckni manhosansHO-OoMHpoBATEHERH cranor P-20F5-1-R5

10



1318 J Iraprepnmpryn — 13 wr, '
| Tlpece e sanpeccoBkM obpaznos '
l Jyna bpwnenns — lo.

MukponmeTp — 2 .

Teepaomep TP 5006-M — 1,

Teepoomep TP5006-02 — 1w,

Muxporeepoosmep TIMT-3M — | w,

Teepaoomep TK — Lorr.

Murpockon Metam-FB1 mt,

9, MeToaudeckne peKoMEHIALINN 115 CAMOCTOSTETEHON paGoTsl cTyaenToR

CaMoCTOATeNbHAN PafoTa ARIALTCH ONHAM M3 BHA0E yuedasx sanaTrii, Lleas caMocToaTensnofH
PadOTEl — MPAKTHICCKOE YCBOSHHE CTYACHTAMA BONPOCOE METPONOTHE, CTAHNAPTHAAIKH H CePTHOMKA-
HHH, PACCMATPHEREMAIX B MPOIECCE HIYYSHHS JIHCIIHILIMHAL

A}’D;ETI][_'IHH.:I CAMOCTOATENRHAS ]:Ia.ﬁm'a 0o THCHHIITHRS BRINONHESTSA Ha _',."]eﬁﬂhj:{ JAHATHAX (1000
HENOCPEOCTREHHEIM PYKOBOLCTHOM [IPENOMARATEIA H [0 80 JATAHHK,

BHeayAMTOPHAR CAMOCTOATENbHAN PEbOTa BMIMINASTCH CTYOSHTOM M0 JAM8HIK NpenoiaRaTe-
T8, HO §e3 ero HenoCPEnCTEEHHOMD YYACTHA

Jagaun camocToRTeaRH0l PafoThl CTYACHTA:

= PAIEHTHE HARRIKOB CAMOCTORTENLHOH yaetrol pabors;

- QCEOEHHE COJENMAHN THCIHITITHALI,

- YINYOIEHRE COASPAAHHA B OCOZHAHNE CCHOBHELX NORATHIT IHCIIMITHEEL

- HCIOML30RANWE MATEpUATH, CoDPAHHOTO ¥ NOIVUSHEOND B X00¢ CAMOCTOSTENLHEN Jamarui
a0 3GPERTHBACH NOATOTORKN K JKIBMEHY.

Buabl BHEAYIHTOPHOR cavMocrosTeanioi pafoTer:

= CEMOCTORTENBHOE HEYHEHRS OTACNLHEIN TEM QUCUHNIHHEL;

= MOATOTORKA K NEEUHOHHBM 3aHATHAM;

- MOAroTORKS & nabapatopHeid padoTam;

- BRNOMHEHHES JOMALTHHY J40aHHA N0 IAKPENIESHEID TEM;

- BEIMOITHCHAE OOMAIITHHX J20aHKR [0 PEIICHHED THITHYHEX 33734 B YIIPARHEH W
- COCTARNEHHE H DPOPMICHHE DOKTANOE (10 OTICNBHEM TEMAM TPOrpPAMMEL;

= HAYVYHO-HCCNEI0BATSTLCKAR paboTa oTY ASHTOR;

= ¥4ACTHE B TCMATHYECKHN THCKYCCHAX.

Jina semommends moforo BMOs caMOCTONTENEHOR padorel HeolxoIHMo NpOATH CHeAyHLHe
FTAMBI:

- DNpefgeHie NeTH CAMOCTORTENRHOR padaTLL;

- KOHKPCTHIAMHE NOIHABATEARHOH 3anaqn;

- CAMOOIEHES TOTOBHOCTH K CaMOCTORTENBHON pafoTe;

- BROOP ANBKBATHON ¢cnocoDa NelicTBHA, BEIYIIErs K PEHIeHHI0 3ATTH;

- IREHHPOBANKE patoTs (casmocToATBHOH HIH ¢ DOMOLER NPERONABATENA) HAO 3aIaHHEM:

- OCYUICCTENCHHE B MPOOECcce BRIOMHCHHA CAaMOCTOSTERRHON padorsl CAMOKOHTPONS {mpoMe-
EYTOUHOID W KOHETHOTO) PEIYNLETATOR paldoTs ¥ KOPPEKTHPOEKS BRIMONHEHHS pafoTsr;

- peereus;

= MMPE3SHTALHA paboTs,



Bonpoce!, BHHEOCHMEIE 03 CAMOCTOATENLIYIO paboTy

- KoscTpyknMoRHAs NPOMHOCTS H METONE e& ouess (OIK-1)

- Amopdunie meranaw (TIK-17),

- Jnarpamsa cocTosnms meneso-rpadat (TIK-17).

= Jlernpoannsie 9yryHel Texnnyeckue TpeGoBAHAA M wyTyHOs o FOCT (TTK-17).

= UCTaTO4HBIC HANPEWEHHS, HX BIHAHHE HS YOTATOCTHYE npovnoceTs (I1K-17).

- llpamung gas, [lpasano korusarpamai (OTTK- 1),

- Pabora saposenia u pacnpocTpanenns tpeuas: {OITK- 1),

- Jlarpasma cocTOAHNA [BOAHEIX COMABOE C HEOIPAHHHCHHOH PACTEOPEMOCTHED KOMIOHEHTOR
B TREpOOM cocTonrme (OITK- 1),

- Crpyxryprsie amarpasmer Syryson. Brusuie ckopocTn oxnamienn u rpa M THIHPYIOMIHX
KOMOOHEHTOR Ha KPACTATTHIANWO gyTryea, Order (TIK- 17).

1 MeToxnaeckne pexomMenIauiy /1 IpenoiasaTels

OcroBHOE BHMMaHWe TDH WIYUEHHH IHCOMTUMEED «(6Hes MATEPHANOBEOSHNEN CIEZYET
YHENNTh HIYUEHHI0 (PHIRYECKOR CYMIHOCTH ARMEHMHA, TPOHCKOANUIHK B MATEPHATAX B YCIOBMEX
UPOHABOACTES H OKCIUTYATALHMH, MSTONOR CTAHAADTHEIY HCUBTAHWE 10 ONpeuensHMis (uinko-
MEXRHHIECKHY CBOACTE H TCNHONOTHYECKMX NOKAIATCICH HCMONBIYEMEX MOTEDPHATOR M TOTORL
H3OCIHH, CCBOCHHE OCHOBHBIX CRRICH MERTY CTPOEHHEM MATEDHANOR H HX CcROBCTRAMN,

TeoperTuyeckoe HIYUSHHE OCHORHEIX BOMPOCOB PA3IENOs AHCUMINTHALL IOTOKHO 8RCPIATHCH
mpaKTHYSCKOl padoTodn.

Hin agTHEMIALEY y4e(HOTO NPOLIECCa HPH MIYMEHMN THCLUHNTHEEL 3bHex R0 TIpHMEHEHHS
HPEIEHTANNE N0 PAITHYHEM TeMAM NekuHil o tadopaToprsy padoT.

JUIR mpoBeneHNR SANATHE 00 (HCIHIHES HCIONEIYIOTCH CPeACTEA 05y ICHIA:

- yuehunEn, uadopManronnLe pecyper Matepreta;

= CIIPABOYABIE METCPHATEL H HOPMATHRHO-TEXEHTECKAN 0XVMEHTAIH;

= METOIHUECKHE YRAIAHHA U1 BRINOJHERUA nafopatopuniy pabor.
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[Tpanoscetne 2 &

pafoueii mporpamme
MHHHCTEPCTES OEPASOBAHAA M HAYEN FOCCHACKOH QETEPALIMH

GEIEPATIEHCE MOCY IAPCTIENHDE BICIDETHOE OEPATOBATIEILHOE YUPEAIHHE BLICIETD OERAS0O0 ANHS
«MOCKOBCKHHA NOJMTEXHHYECKHH YHUBEPCHTET»
(MOC KOBCKHH MOJHTEX)

Hanparnenna nogroToasn: 15.03.0]1 sMawssoctpoennes
[Tpoduane nogrorosin: aManiiEe § TeEXHOTOTHE 00 pado T METAIOR JAB/TEHHEM B METHIHELX
OpOH3BEOICTRAX Y
(DopMa oOYHEHHA! OUHO-3R0THAR
Bug npodeccHonantioil AeATENLHOCTI NPOHIBOACTBEHIO-TEXHOIOHYSCKAL, Hay1Ho-
HCCHEN0BATENECKAN, NPOSK THO-KORCTPYETOpCIAR

Kabenpa: aMatepnanonenenses
GOHI OLHEHOYHBIX CPEICTB
MO JHCHHILTHHE

Obmes MATEPHATORETEHHE
Coecras: |, [lacnopt GoHia OLUSHOYHRK CPecTR

2. OnHearre DUSHOMHEX CPeICTR!
Poneswie Hrpl
JavyeTHBIE DHIICTRI
Teect

Cocrasurenn:
fowent, k.r.i. Jassipenwo JLB.

Mockra, 2020 roa



£l

=ag0ol JipgodBsoiiiedn BoairauEzne -

SHHIITR
HATLST CIA0HRIMOIEOT W L aTEH
OAMOIME  XHITIOIHLANSG0  "ALIP0ID

B nmdiaddio YoHHETET  EMHIhAL
EARG hiE £ =00 AT 3 Axioordgo 0 9IRERHERH
A 11 L Y11 ‘endarem aindngra onariesdn aLanig
Lxag OHED & dr EL L fO mrateg TBHHAk §
- HOAANOETT WHMIhHIOI0H
£ %21 muttuiresd Foos0rs mrERdaleN
LN “hEE 11 L Y1l FEHAERLEIONOUIE . SMHAGHIO TLEHE
1ma OHLD 4 dr “§qAL L ‘g \uraveng “EHHEHE 1L
"HEHLENALEN
£ MOHAD BH  KHHAMA]  SMTHMEANIIO00
LalrHG ‘hEg 11 1 Y1i ~OHhATH qinamHdn kP R
LIl OHLD & 401 WMHL €% LT T mraneRg THAITHE R
pHHMSd XFHHESOHIO00-0H
~hATH KHIEHHAD BT HNITHRTONO0H
£ ‘HHHIENALEW HNETDLIN B HWEHOHED
12UTHO “hEE 11 1 V11 ‘HWEHHIHOT0N HRIHEOHIO I
13 ], OHLD& d72 HHL €% "L MwANERg “HHHAW 4
‘HHHAM A XMHHEEOHI0O0-0HhATH
L piEndn  wrr wEmHtoRgoaH a0
L3UHG "heg 11 1 w11 DA XHNTORPIEWAIEM MEOHIO SLEHE
123 ] LQHLD 5 d™ HHL C'p g T MIalER] HHHEHE, [-M110)
£ 9 5 ¥ £ i |
rrodiaoy awrediodn wahoged on
grodigon | srodinon | Erodiaoy | 100HRET | SEAETTRIDAY (o) Eerareed (MHTIHALSE0 HHTTHAL
a2t W k= g O O G T T MR andaj] ‘HIrATON a1TWaldrirod Loy -WO¥ HL3hL) HATTHALMIWONA 1INl =DM Ty

JaannatzacrendalEN S0IN0G0),, SHHELATIAHT ou 0dqy Ldouse]] | viiHrge |




11d # £ mEnsomwndn 4 “wo srsfads xiaunonano wdod srasmed0] -

goaxanodo
YAA2IRHIONOHYAL HHTIRENIERd HWBoD
£ —ons oreRdILEN YITHTELAIONGLDE 1
1317HG hitE 11 e V11 XMHTOR0 BdogEa HWETOLAN 91amerd

1] OHLD & 4 AL L, ‘o MIraTee] THONE AR

wodal
ARy XMEHOHTRLEATTINE 9 HRHLER]
XHH BH WaHELIWATE0s ol HHneArodo
gocenio MEnkedn B eeHdaaen aHEaT




IMpenoseHne 3
K pabouefi mporpasme
[Mepeswent omeHOMHLIX CPEACTE N0 Aremmnange «Dhmee MATEPHATOBETEHN e

Hammenosannae
) Kpatran xapakTepHeTHES OLEHOYHOID [lpencrasnenne oneao:-
ONEHOYMHOTO CPER Horo cpencrsd B POC
5 CpencTad

COBMECTHAA NesTeNBHOCTS IpyInel ofyga-
BOLIMXCH B MEJAroTHYEcKoro paSoTHHKANON
YIpABTEHEEM NeJArorHYECKOTo PaboTHHES
Henosas W/AIH pone- & Lkl pelicHAs y9edunix ¥ npodeceno- | Tema (mpobnema), konnen-
Bad HIpa HANBHO - OPHCHIHPOBEHHBIN 38084 OYTEM | IHA, POJOH B O#HEACMET
(1) HIPOBOIO MOISTHPOBAHAA PEANBHOR Npo- | PEIVILTAT N0 KAMIOH Hrpe
nemuaol caTvaune. [lozsoaser oucHMBATDL
YMCHEC BHATHIHDOBATH W PEOIATH THITHY-
HHIE NpofeceHOHATEHES 38 [ATH.

CHCTEMA  CTRHIBPTHIHPOBAHHELY  JAMaHKRA,

O RO EOLIAR SETOMATHIHPOBRATE
Teer % o 3 7 @IOHT TECTORRIX 3A1RHNH
) MPOUENYPY HIMCPCHMA YPOBHA 3HAHWH W

EHHI 0O VIAROIETOCH,

Orielka cnoco0HOCTH CTY/ISHTE NPHMSHHTE
NaGoparopanie pabo-| MOTYYEHHEIE PAHSE 3HAHWA 8 [popele-

Tet (JIF) HHA AHANWIA, OOEITA, SRCTEPHMENTA H BEl-
NOAHEHAA  TDOCOEAYIONIHX  PAacieTon, a

[Tepeusss  nabopaTopHLIX
pabOT H WX OCHAIEH He

Juanor nNpenopaBaTens Cco  CTYIEHTOM,
Yerustil onpoc Neflsk KOTOPOro — CHCTEMATH3ALMA H YyToY-

(3 -aamer) HEHHE HMEIPUIHXCHE ¥ CTYICHTE 3JIHAHHN,
NPOBCPEA M0 HHIHBHIYBABHBIX BOIMOR-

Kasnaesr Bunetonr
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Hepeuent ponpocos K 3a49eTy

1. Muarpamma Fe-C. Xapaxreprereka das u crpyxrypepx coctasmmommx (OTTK- 1)

2, Muarpaswma Fe-C. Onpenenense xuyMuueckoro coctara has p cnnare © 4.3 % C ope 1400°C
(OIIK- 1)

3, Ouarpavma Fe-C. Hamenenne xmvmseckoro coctasa $ad B npolecce MepsHIHON B FTOPHY-
aofi kprcTannHzanmn cTanme 4 3(0IK- 1)

4, Muarpamsz Fe-C. Havenenne xavudeckorn cocTara (3 B Npomecce DepEHYHEON H BTOPHY-
Hofl gpreTanmsamn cramy 30 (OIK- 1)

5. Mokxtee 0 cnnaeax. TRepasle PacTEOPE!, MCXAHHYSCKHE CMeCH, XHMMYECKHE COBTHHCHHA
(OITK- 1)

6. Muarpasma COCTOSHAL OB0HNBIX CITABOR © HEPACTROPUMLIME B TBEPAOM COCTOAHHH KOM-
nomenTami (OTNK- 1)

7. Ouarpasma Fe-C. FaMererne XUMHYECROT0 COCTARA (At B NPONSCcce NEPBHYHON 0 BTOPWY-
HOR KpucTaLTRIamEs cunasa ¢ 3 % C (OITK- 1)

B, Ouarpavma Fe-C. HameHcrne xumMuteckoro coctana (a3 B NPOLEcee NePRRHHOE i FTopHY-
HOM EpRcTannHsanqy ctany ¥ 12 (OTIK- 1)

0, Inarpaama Fe-C. XapakTepHCTHEA (a3, yRMSCTEYIOUIMN B 3RTEKTHUECKOM MPEBPAIEHIEH
(OIIK-1)

10, Muarpamma Fo-C. Oupepenenne XEMBuUeckoro cocTasa das s cnnase ¢ 5,5 % C npu
1300°C {OTIK- 1)

11. Imarpamma cOCTORHHA RROAHEX CIUAROR C OCPAHHYEHHOH PACTROPHMOCTBEY KOMIOHEH-
ToB B TEOpIoM cocToasui (OTIK- 1)

12. NMuarpamsma Fe-C. Qupeaenense xumudeckoro coctasa fa3 s cnumase ¢ 4.3 % C mpu
1147°C (OIIK- 1)

13, Juarpamma Fe-C. Onpenenenme xumuteckoro cocrapa Gas cranw Y12 npu 1100°C
(OI1K- 1)

14, Auarpasma Fe-C. Onpenenesne xumiveckoro cocTaea das & crnase ¢ 0,8 % C npn T27°C
(OTK- 1)

15, Ouarpamma Fe-C. Onpefeneine xuMuveckoroe cocrasa (as crans ¥E mpe 1100°C (1TK-
17)

16, Anarpamwa Fe-C. Onpenencine XHMHueckoro cocrasa ¢as 5 cnnase ¢ 4 % C npa 1400°C
(TIE- 17)

17, Ouarpenma Fe-C. Mamenenie XAMuveckoro coctasy (hag & Mpouscce NepBHYHOR W BTO-
pryHOR kpHeTaHianud crams Y8 (ITK-17)

18, Muarpamma Fe-C. MaveHenHe XHMHYSCKOrD COCTARA (21 B Opomeccs NEPBHHHOR M BTO-
pHEROl kpHcTATTRIALMA crnasa ¢ 3 Yo O

19. Muarpasma Fe-C. Onpenenesne xamuveckoro cocTasa das B ciase & 5,5 % C opu S00°C
(TIK- 17)

20, Huarpamsa Fe-C. Manenenne XHMHUCCKOID cOoCTaRa (pat B Opollgcce NMEpBHYHOR W BTO-
pHEROH kpreTarasanad conaga o 4,3 % C (TIK- 17)

21. Jwarpavma Fe-C. XapakTepmorura (s, YYACTBYIOUIMX B 3IBTCKTOHIHOM TPCBPRIUCHHH
(MK- 17)

22, Nuarpasmma Fe-C. Derexreteckoe W asTerToRIR0e npespaenne (ITK- 17)

23, HOuarpamuma Fe-C, Onpegenenne XEMEMECKOI0 cocTana Has B ennape ¢ 2,5 % C npr 900°C
(ITK- 17)

24, Nuarpamma Fe-C. Onpegenesie xuMMueckore cocTasd §ai n comase ¢ 2.5 % O npu
1200°C (ITK- 17)

75. Ouarpasma Fe-C. Onpenenenne xiudeckoro cocTasa gas b enaase ¢ 4,3 % O opa 727°C
(IK- 17)

26. Ouarpanma Fe-C. Onpegenenne xamuyeckoro coctara dai B cunase ¢ 1,5 % C npn 8007 C

(TTK- 17)



27, IlwarpaMma COCTOAHHH MBOHHELX COJBBOE ¢ HEOUPAHHYENHON PACTBOPHMOCTII0 KOMIO-
HeHTOB B TRepaoM cocrosard (OIK- 1)

28, OcoSeHnocTH SBTEKTHISCKOTD NPEBpaeHns AsofAHsn cnrazes (OIIK- 1)

29, KpacHonoMEoCTs B XIaMHONOMEOCTE CTann. [Ipruuibl BoIBHKHOBEHRS B coocoDmM YoTpa-
renn (ITK-17)

30. KpucTanmusaund cioagos. [Tpassno ez Npasuno coduearpadi (OITK- 1)

31, AToMno-KpHCTANANYECKOS CTPOSHNE MeTANNOE, THML KPHCTATTHYSCKHX PSIIETOR # HX
xapasTepreTHEa (TTK=- 17)

32. JaxoHOMEPHOCTH KPACTANTHIAEWH. CTeneHh NepeoxTansiIcHid, YHCNO UEHTPOB KpHCTAN-
MU3AMEN, CHOPOCTE POCTA KpHcTantos, Amopduae metanis (OIIR- 1)

33, Henppuraas nuxsaus. TIpHawmHE BOSHAKHOBEHAA B cnocobel yerpanens (OTTK- 1)

34, NedexTsl KPHCTANIHHECKOID CTpOoeHKA. BUMaHHe NNOTHOCTH AMCNOKauMi Ha NPOYHOCTE
marepranos (OHK- 1)

35, CTpyKTypHEIC AMATPAMMEL IYTYHOR, Brusnme CROPOCTH OXTEMACHHA B rPadHTHIARYI0-
HIHX KOMITOHEHTOB Ha KpRoeTamnszaguo syrvua, Orden (ITK- 17)

36, BnuaHHe CTeNeHH NepeoxiaIeni B OPoUSce KPHCTALTHIALNHE. CTposHHe CIWTKa, 30-
nansHan mrxsauns (OITK- 1)

37, Bnusnue cTeneny IepeoXIaKneHss Ha sy sepra. Monndnunposamae (OIIK- 1)

79. Paciri(poBaTh MapKy METRUIDNPOUyKUMM: Y8 H 1aTe e XapaxTepHCTHEY (Hassadme,
HATHAYeHHE, CROHCTRA, OcOBSHADCTH CTPYRTYPR H Texnonoruu) (ITK-17)

§2. OcroBuLie TOKATaTend PHIHEO-MEXaANEECKUX CBOCTE MATSPHATOR H M2STOIL HX Onpe-
menenns (HB, HE, HV, aB, a1, §, KCLI) (OITK- 1)

£3. Pacmsdpporars Mapky Merannonpoayikusu: Boidne n 1aTh ce xApaKTEpHCTAKY (HASBAHNE,
HasHaueHue, cpoficTa, OCOGEHHOCTH CTPVETYRR U TexHoioriy) (IIK- 17)

B4 Pacwdposate Mapry Metannonpoiyeuns: CH13 o 04T ee XapakTepHCTHRY {Hazpanne,
HAlHAYEHHe, CBOHicTRA, ocodcHHDCTH cTpyETYpal i Texnonoren ) (IIK- 17)

§5. Pacmsdporath MApxy MeTAnonponyEmue: CTams 45 ¢ 18Th e XApaKTEPHCTHKY (HaiHa-
YSHHZ, KATECTED, MECTONONOKERN: Ha quarpavye Fe-C, crpyrryps, 0cobendocty TexaonorHi ) (K-
17)

9%, Pacimdporars sapky smerantonpeavinan: KY 30-6 u gars ee xapaxtepucTHEY (Hassa-
H{e, HATHAYSHHS, CROHCTES, OCODSHHOCTH CTPYRTYPEl B TexHonorHi) (K- 17)

100. Pacimdpopare mapky merannenpofykaus: BY 120-4 u nath ee xapakrepucTiky (Hasea-
HHE, HASHAYCHNT, CBORCTRE, OCOfeHAOCTH CIpyETYpE: B Texnonorns) (TIK-17)

101, Pacumdponars mapxy Metannonporykinu: BCr3en w 0are ee xapaKTepHCTHKY (HAZEA-
HHE, HAIHATEHHE, KAYeCTED, ocobernooT TexHonori ) (TTK- 17)

102, Pacmmdposate Mapry meraanonpogyeunn: Crame UBKM B 1aTh e XapakTepHCTHEY
(HAIHEYNEHHE, KA4CoTRR, MecTONONDMen e Ba Ararpavme Fe-C, crpysrypa) (TIK- 17)

103, Pacinndposars Mapky MeTANTONpOIYKIHE: CT3KN M [18TE 62 XAPAKTEPHCTHRY (HASBAHHE,
Ha3HaqeHRe, KadecTio, ocobennocT Texnonorus) (THK-17)

107. PacimsdipoBaTth Mapky seranmenpoaysuny: ¥ 12A | JaTh 28 XaparTepHcTHRY (HA3BAHHE,
HATHAYEHKe, KAYECTRO, MECTONONOMEHHE Ha NHarpapye Fe-C, crpyrrypa, ocodeHHOCTH TEXHONOTHE)
(TIK- 17)

109. Pacmudposats mapky merTatmonpomyknHn: Crame 30A n jars ee XapaxTepHCTHEY
{HasBaHHe, HAsHAYCHHE, CcBOACTRA, 0coBeNHOCTH CTPYRTYPH B TexHonerua} ([TK- 17)
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MIHUCTEPCTBO OFPASOBAHMS M HAVKH POCCMIACKON OEEPALIAHM
DeepaTLHOE TOCYIAPCTREHHOE BIOLKCTHOE ofpasoBaTelboe YIPeHasHie BLICINETO obpasoraiHl
MockoRCEHE TOTHTEXHUYECKHE YHHBEPCHTET
Hanpapnenns EOATOTOBKH
15.03.01 MAIIHHOCTPOEHHE
OT1 {mpodius): «MaHEEL B TEXHONOTHN ofpEboTKA METATIOR IABNCHUEM B METHIHLI IPOHIR0ACTEN

Kadenpa: «MaTeprancseleHnes

[ s EHO pasee Ealseapal

Meaopast (ponesas) urpa (OITK-1)
no grcummmie  «O0mes METepHANOEEICHHAEY

1 Tema (mpofaema) Markpoasanul cTamM..........

7 KoHIeHUEA MIPhl; NPOBCACHEE HECIeA0BANNH TEMIINETA pRILtd, MAKPOLILITHGE JeTaH, 38-
ganentofi TBY, Makpomnuda cBapHOrG COSTHHEHHA. Mo xamnomy obpasoy ONpelerAeTCH
METOAMES TPABNEHNUA, DNHCEIBACTCR BEIHBNCH HAR CTPYHTY P&

3 Poo:

- ... AE9aneHEK OTK ..o e

< TEXHEER-HOCHSEOBATEN . . cov i iooes T

4 (hsnaaemenii (€) PesyaLTAT (b1 JETACTCR JARMOHCHIRS O TRHEH e e TATH © TEXHHYSCKAM
oOCHOBARHE TIPHARTOIC PEIISHHA o

- QUEHEA €33UTEHO S BHCTARNASTCA CTYASHTY, CCNH CIYISHT Gz onBoK OmpEIeIIeT METOIH-
Ky TPABNEHAA, OMHCHEAST BRIARTCHEYI0 CTPYRTYRY, MPARKNLEO ASTAET JARMIOUSHHE ¢ Kate-
CTRE HCCICAVEMOH NeTANH]

_ OIeHKE “HE 1EVTEHOH BRCTABMAETCA CIYAEHTY, CC/IH CTYISHT He BIaceT METOAHKOHE TPaB-
NEHNR, #E MOKET PABHTEHO HICHTHQHLMPOBATE HCCTICIYSMYID CTPYETYPY v srenesin

CocrasTenh Nasmienxo JLB.
(MaEHCE]

) i T

Ofpasikl BONPOCOE 03 thoiLIa TeCTORLIX 3a1aHHK

Tema: «Muxpoanaans cramn (OIIK-1)

Jasiaune No |

1. YTo HAILIBASTCH CTPYRTYpOIl MaTeprasia’

a) HepOXoBATOCTE TOBEPXHOCTH; ) BUIMMOE CTPOSHNE, B) HATHUHE TRCIMU

2, Yo Takoe XIanHO0MEOCTh?

) YMEHLINEHNE TESPAOCTH NPH HHIKHX TEMICPATYPax; ) OXPYITIHBAHHE MATEPHATA NP HUIKHK
TeMmeparypax; &) TPOUHOCTE MATEPHATE NPH HHIKHX TEMIEPATY PaX

1, Haubonmee GIATONPHATHLM COMETANMEM (FEINKO-MEXAHENECKIX CBOCTE DOMALAIT

&) KpYTHOISPHECTBIC, D) MOTRIIC PHACTSIE, o) cEORGTRE He 3ARHCAT OT BETHYHHEI JCpHi

Jananwe Ne 2

1. [NpH xawkoM YBENHUSHEA HIYIar0T MHKpPOCTPYRTYPY?

a) meree 100 pas; 6) Gonee 50 pa3; B) HEBOOPYKEHHBIM [HEI0M

7. Kaxodi xiMAgeckil aMeMeHT RRIIBEAST XNATHOACM KOCTB?

a) cepa: §) docdop; 8} yraepod

3. YEenndesHe HOMEPE OFHEMALT CHELYIOMEs HIMEHEHHE BelIHIHEL 38PHA
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) YRenHueHHe; ) YMeHbIneHHE, B) He 03HAYAET

Jananne Ne 3

1. Ha xaxos nprnimme pabotaet seTantorpadmsecknit Muxpockon?

f) DPOXCHIEHHE CRETA Hepes MaTepran; §) oTpaxeHNe CRETA MATEpHANoM; B) NOTTIOMEHES CBETR
MATEPHATOM

2. Kawod Xive9eckuil 37¢MEHT BEMEIBAET KPACHONOMEDCTE CTAIN?

a) yrnepo; §) cepa; 8) docdop

3. CHOALKO HOMEPOB COASPRNT MEANA OLEHKH DETHYHHE 36pHa cTaTH?

ay7;6) 10; 8) 5

ananne No 4

1. Kax onpegenits VESIHYEHNE MEKPOCKHTAT

a) (yBenuvense orynapa) — (yeemuuenke obnexrusa) =; 6) (yoenrnuenne oxyaapa) + (yeeHscHHE
obherTHER) =; B} {(YBeMHEeHHe orynapa) X (YBeIH4enie ofnernea) =

2. H10 Taroe KpacHOMOMBEOCTE CTATH?

8) OTEPA DPOYHACTH NpH Harpese Beume 1000°C; 6) oxpynumeanne npe garpese ksme | 000°C; 5)
MPOYRCCTL NPH BEICOKHX TEMIICDaTyY ax

3, KaK 0lIcHHBAIOT BEAHYHHY 3SPHA CTAMHT

) NyTeM TPABNCHEA MHKpoIada; §) MyTem CPRBHHBAHNA C ITATOH0M; B) IYTEM 0TpamaTensHol
cOoocofHOCTH

Janaaue No 5

1. Hro oanasser sanuee x507

a) yremayesne Gonee 50 paa; 6) yeennuerne 8 50 pas; 8) vrennuenne menese 50 pa3

2. Mowmo 16 BIOyalkHo ofaapysmTs docdop B cTamu?

a} ma, mpu conepanny SGonee 1,2%; 6) aa, npw cotepaannn meree 1,2%; B) Het, npH MoGom
CORCPHGEHHEA

3. Kox BHABAAIOT TPEHHUE IEPEH MeTALTAT

) NyTes CPARHEHNA € ITANOHOM; O} IyTeM TpanieHHs MHEPOIUTH(A; B) METOOOM XHMHSCCHRTD
AHATESA

Tema: «Maxpoananny eramms (OTTK-1)

Jamanue Ne |

1. [IpuroTosnesne MakpolieEda BRIIOYAET QNEpAIHA;

a) Mex. oGpafoTra, mnudossnue, noanposause; 0) Mex, ofpaforka, mnposanie, TpaRIeHKE; B)
Mex. ofpaboTxa, NONHpoRaHNE, TPABNEHHE

<. B pedopsmupesanson cunase snavenne KCU v & suons sonorsa:

a) BeIme; ) HHKE; B) OIHHAROED]

3. CoenMeennre cepedpa RXOIAT B COCTAE PEAKTHBA!

a} ona rmyGoworoe Tparnenid; §) Baymans; 5) Tefina

Sanaune Mo 2

1. TIpH oxnasaeHun CTRTEA 00PasyeTCs 10Ha KPYIHER OPHEHTHDOBAHHELX 3epen!

A) MpH BEICTPOM OXnamaeHnH; O} MPH HANPARIeHHOM OTROJE TCILIA; B) TIPH MELTEHEOM OXIRMIEHIN
2. Hamname ma noBepxHOCTA HAI0MA YHACTKOB ¢ OnecTailed I WepoxosaToi NOBEPXHOCTEIO
XApAKTEPHO A

i) KPHCTALTHYECKOTD HinoMa; ) BONOKHACTOrD HINOMA; B) YCTANOCTHOND HANOME

3. Harpes Henoabsyior B npolecce:

a) rnybororo TpasaeHus; §) TparieHne peakTHroM Baymana; B) TPERMIEHHE PRakTHROM [efina;
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3amanee Ne 3

1. Henapurnoil nHEERIauMel HATLIBIETCA!

A} HeoJHOPOOHOCTE XHMHUECHOrD COCTARA B 00REME OOHOND 3epHa; §) OTHOPOTHOCTE MEMHYECKOTD
COCTEBA B 0fbeMe QUIHOND 3epHA; B) REQIHOPOIHOCTE XHMEYSCKOTO COCTaRa B 00LeMe CIHTHE

2. B nedropMApOBAHHOM CNNABS IHAMCHHE Op BIONL BONORCH N0 CPARHEHHIO © NOTIEPEYHLM
HALIPABNEHHEM:

a) pelie; §) HE#2, B OHHAKDOEL]

3. B smnome IposBIReTes J0HA O0TOME:

a) B KpHCTATHYEckon; (§) B BONOKHHCTOM; B) B YCTANOCTHOM

Jaganpe No 4

1. JInkBunanHel HaskBaCTCR:

) QIHOPOIHOCTE XHMHYECKOD cOCTana; §) HEOIHOPOMHOCTE XHMHYECKDI0 COCTARE] B)
HeOAHOPOOHOCTE MEXAHHYECKHY CROCTE

1. Cepa HaxOHMTCH B CTANH B BHIS

a) MnS; &) MnS0Oq; 8) HaS

3. Mpakrorpadueii HEIEEAT HEVIEHHE:

a) m3noma perans; 0} maxpomtdga; B) nenoil geramm

JanaHmKe Mo 5

| . JTErsonagerme DpAMEcH KOHLEHTPHPYIOTCH B

A} MABHEX 0CHx AeHapuTa; §) Me#soCHOM NPOCTPAHCTEE, B) MSHIY SepHaMH MeTanna
2. KpHCcTAHYSCKHE HANOM CHAABA CBRUETEIRCTEYET O;

d) XPYIKOM PaIpymerti, §) ATIKoM paapyiieHsu;

3. llpegen npounocTe cOMABA TPH pacToKeNHA of0iHaua0T:

a) afi; 5 8, ) KCU

Tema: «¥raepogncrieie cranas (ITK-17)

Buner M |

1. Yro npepctasnser cobol aycTennr?

a) Teepnrdi pacteop yroepond b Fe y; B) TRepandl pacteop yroepoa B Fe a; B) XnMHUecKoe COSTHHE-
HHE

2. YramTe HHTEPEANL OO COASPMAHNIO YTIEPOIa B CTANAN

a)0—08%;6)003 —2,14%;8) 0,8 —2,14 %

3. K waxoMy kmaccy no XauecTEY OTHOCHTCA cTans 607

) o0MMHOND KRYMECTRA; O) KaSCcCTRCHHAN; B) BHCOKOKAYCC TEEHHAN

Bunet Mo 2

1. Kaxyio KpHCTANNHYECKYIO PEIICTEY HMEET weneso — o7

a) ['EK; §) OLIK; 8) pomGoazpuuccran

2. Ut mpoRCcXOAKRT NpH Barpeee & touxe 87

B P = A G T — A p1A—=TI

3. Kaxse cpofcraa cTanH 0DeMHOMD KAYSCTEA FAPAHTIPYET pynna AT

a) XHMH9eCKHl cocTan; §) MeXaHHYecKHE CRONCTRE, B) MEXAHWYECKHE W XHMHUYCCKHA cocTan

BrneT Mo 3

1. Kaxyo xpHcTannuyeckyio peleTy HMeeT weneso — 47
a) 'LIK; 6) OLK; 8) pomGoanpuaeckas

2. Hro npoRcxoIHT NPH OXA2ICHAR B Todre 57

a) P — A6 A —ILe)[T—A

3. Yo oaHagaoT Rpe B Mapke cTamg Y127



8) noparossl noMep; §) cogepmanie yrIepoa B coThiy %, B) codepmanHe YINepoaa B Aecathm ¥

buner Mo 4

1. Kaxopa MEKCHMANLEAS PACTEOPHMOCTE YIIEPOJA B A¥CTEHHTE?

a) 0,8 %; 6) 2,14 %) 1,2 %

2. Kaxan hasa BeiIeseTcH B IOZBTSKTONIHEY CTAZINY TIPH BTOPHYHOH KpRCTanTHIannu?

a) A; B 1L r)

3. Yro canaunioT mHdp B Mapke cranm 457

a) mopRIKOBRA HoMep; O} CoMepwaAHME YIAEPOOa B coThiX *0; B) CODSPMAHHE YTNSPOIE B ACCATRIN ¥o

BuneT Mo §

1. Kaxosa MakcAMANEHAH PACTBOPHMOCTE YITIepos & depprTe?

a) 0.8 % 6) 0,008 %4, 8) 0,03 %

2. Kaxaa (hasa BEIIENAETCH MPH BTOPHYHONR KPHCTAITHIRUNE NOETCRTONIHE CTameiT

a) @ 6) A, a) 1]

3. Yro oanagaoT qudpsl 8 mapke crann BCrien?

4) CONEpPRAHNAS YIIePoIa B coThIX %) 0) comepikanie YTIepons B JecaThiX %) B) ROPAIKORLIR HoMep
Tema: «Hyrymn

Jananne Me 1

1. Kaxne 9yTyHE AA3nIBaHT Gesbivu 7

a) B goTopei Cobm. = Ceraz. + Cepol.; 6] & kotopeix Cobur, = Ceaxa.;s) 8 xoropex Cobm, = Ucpod,
2. Kaxyio kpHCTANTHYECKYR PEIMETRY HMeeT rpahut?

a) kyDuueckyi0 00peMHONENTPHPOBEHNYIC, §) KyGHYECKYIO TPAHEUEHTPRPOBAHHYRD; B)
TEKCATDHAIBHYIO

3. Kaxyo eTpYETYPY METANIHYECKOH OCHOBE HMEET CephIl TYTYH, ECIIH

Ceans, = 0.8 %?

a) heppaTHYH; 0 TEpIHTHYRD; B) (PeppRTO-NEpIHTHYH

Japanmne Mo 2

1. Hro npepcranager cobol aghedypur?

a} xHMATecKkoe coetnneHie Fe n C; §) mexaanyeckyio cyecs A n 11 B) mexanmyeckyio cmecs @ n [1
2. Kaxaa hopma rpadHTa Xapakiepia AN8 CeprIx 4YTYHORT

a) XAOUEeEHANAR, §) NNACTHHYATAN, B} WAPOBHLINAR

3. Kax momyqaroT xoBkait Tyrya?

4} OTAHrOM Ceporn SYTyna; §) oranrom Genero yyryna?; B) mogudisnposaE e

Jamanne MNo 3

1. B =y cymHOCTL IBTEKTHYSCKOTO NPpeBpamenHa’

a} [ADB] — I1 [D0,03 + 16,67]: 6) [wp4.3] — I [A214 + L16,67]; &) [a.p.2,14] — 1 [AD S +
116,67]

2. Kakne uyTyHE HE3MEBRI0T TPADHTHIAPOBAHHLIMI]

a) B xotopeix Cobir. = Cegaz.; §) B woTopem Cobin, = Cesna, + Copod.;8) b koTopu Cosgs. = Copod.
3, Kaxyio ¢TPYETYPY HMEET NONTOBHHYATEIR Sy ryHT

a) I1+ L{IT + JI*; &) T1 + Tp: &) TT + Tp + JT*

3ananne No 4

|, Kagne ¢pu3nro-MexanM=ccKAe CBOCTER nMeeT neasdypaT?

a} HB = 1000 MTTa; & = 10%; 0) HB = 4000 MTTy, 8 = 0%; &) HB = 4000 MTITa; § = 10%
2. Hem sanepinaeTcy NEpEHIYHAS KPHCTANMHIANL GENLIY Yy TVHORT

4} JFTERTHUSCKHM NpeRpaiiennen; §) JBTERTOHANEN NpeBpaliedies; ) sagenesunen L]



3, CroNbEO CBAIAHHOTO YTICPOMA B CEPOM HYTYHE co cTpyETypod O + [p?
2) = 0,03%:; 6) 0,6%; &) 0,8%

Japarde Mz 5

1. Kaxyio cTpyETYPY HMeeT nenshypHT npenpaiienai’

A+ I+ [T+ @

2, Kaxpe croficran gyTyHOR onperensiorea fopmot rpadironk somouenni?

a) as, &; 6) HB, &; ) HB, KCU

3. lpu xaroil TeMOopary pe NPOBOLAT OTHHUT I8 MOTYIEHHA TEPIATHOTD KOBKOID SYTYHAT
a) 750°C; 6) 850°C; ) 950°C
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