MUHUCTEPCTBO CEJIbCKOI'O XO3MCTBA POCCUNCKON OEJEPALINN
JIETMTAPTAMEHT HAVYHO-TEXHOJIOT' MYECKOM ITOJIUTHUKU 1 OBPABOBAHU S
OEJEPAJIBHOE 'OCYIIAPCTBEHHOE BIOJPKETHOE OBPA30OBATEJIbBHOE YUPEX/IEHUE
BBICHIETI'O OBPA30OBAHIM S <<Z[OHCKOI7I FOCYI[APCTBEHHBIPI ATPAPHBINM VHUBEPCUTET»

A30BO-YEPHOMOPCKHI1 THXXEHEPHBIA UHCTUTYT — GUIHAAJ
OEJIEPAJIBHOI'O 'OCYJJAPCTBEHHOI'O BIO/DKETHOI'O OBPA3OBATEJIBHOI'O
YYPEXIEHM A BBICIHEI'O OBPA3OBAHNA
«[JOHCKOM I'OCYJIAPCTBEHHBII ATPAPHBIA YHUBEPCUTET» B I'. 3EPHOT'PAJIE

BYTeH KO MognucaHo undposoii yTBEP)KI[AIO'
noanucblo: byteHko I[npeKTOp
Anekca HOP  Anexcanap epoposmy
(D [ata: 2025.04.24
€OPOBUNY 09:37:40 +03'00 A.®. Byrenko

«24» anpeas 2025 r.

PABOYAS ITPOT'PAMMA

Jucnunnunabl 51.0.28 MarepuanoBeneHne U TEXHOJIOTUS KOHCTPYKIIMOHHBIX MaT€pHaIoB
Hanpasaenue noaroroBku 23.03.01 TexHomorus TpaHCIOPTHBIX IPOLIECCOB

IIpo¢duab noaroroBku OpraHuzanus NepeBO30K U YIPaBICHUE HA aBTOMOOUIIBHOM TPaHCIIOPTE
®axkyabTeT VHKEHEPHO-TEXHOIOIMYECKUI

Kadenpa OxcruryaTanyst 1 TEXHUYECKUN CEPBUC Ha36MHbBIX TPAHCIIOPTHO-TEXHOJIOTUYECKUX
CPEICTB

®opma 00yueHHs] 3a04YHAs

KBanupukauus BoINYyCKHUKA — 0aKkajgaBp

3epHorpan-2025
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[Tpu pazpaboTke paboueld mporpaMMbl yueOHOMH TUCIMITIIMHBI B OCHOBY TOJIOXKEHBI:

1. ®I'OC BO — 6akanaBpuaT no HampasieHuio noarotoBku 23.03.01 TexHonorus TpaHCIOPTHBIX
MIPOIIECCOB, YTBEPXKAEHHBIN MpuKa3oM MuHucTepcTBa 00pa3oBanus M Hayku Poccuiickoit denepa-
uuu ot «07» aBrycra 2020 r. [Ipukaz Ne 911.

2. Y4eOHBbIH TUTaH 10 MPOQUIII0 MOATOTOBKH «OpraHu3alys MepeBO30K U YIpaBJICHUE HA aBTOMO-
OwIbHOM TpaHcmopTe» (rox Hadana mnoaroToBku 2025), omoOpen VYuéHbIM coBeTOM A30BO-
UYepHomopckoro nuxeHepHoro nuacturyra ®I'bOY BO Jlonckoi 'AY

[Tpotokon Ne 6 ot «19» deBpans 2025r.

PabGouast mporpamma yueOHON TUCHUILIHHEI «MarepuanoBeeHHe U TEXHOJIOTH KOHCTPYKIMOHHBIX
MatepHuaoB» ofgoopeHa Ha 3acenanuu kadeapst JuTC HTTC
[TpoTokon Ne 7 ot «17» mapta 2025r.

3aBeayromuit kadeapoit
K.T.H., TOLIEHT B.A. O6epemox

Pabouas nporpamma yueOHOM TUCHUIUIMHBI «MaTepruanoBeeHHe U TEXHOJIOTUS KOHCTPYKIMOHHBIX
MaTepHaioB» PEKOMEHJIOBaHA K HMCMOJb30BAaHUIO HA 3aCE€JaHUU METOJIMYECKOM KOMHUCCHUU IO Ha-
npaBiieHno noarotoBku 23.03.01 «TexHonoruss TpaHCHOPTHBIX MPOLECCOB» HHKEHEPHO-
TEXHOJIOTUYECKOTO (pakyibpTeTa

[TIpoTokon Ne 5 ot «28» mapta 2025 1.

[Ipencenarenb METOAMYECKOW KOMUCCHH
K.T.H., JIOUEHT JLYO. llleBbipeB

PazpaboTuuku:

K.T.H., JOLEHT A IO. KpacHoBa
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1. BBOAHASA YACTb

1.1.Ilesn ocBoOeHMs y4eOHO JUCHUNIMHBI

[ensimu ocBoeHus: y4eOHON TUCHUIUIMHBI «MaTtepranoBeieHne U TEXHOIOTHsI KOHCTPYKIIUOH-
HBIX MaTepPHAIIOB» SBISIOTCS (OPMUPOBAHNE COBOKYITHOCTH 3HAHHI O CBOMCTBAX M CTPOCHUH MaTe-
pHuanoB, crocobax WX MOMYyYEHUs U YIPOUHEHHUS, TEXHOJOTUYECKIX METO/ax MOoJyuyeHus: u oopabot-
KM 3arOTOBOK, 3aKOHOMEPHOCTSIX MPOLECCOB PE3aHUs], DJIEMEHTAX PEKUMa Pe3aHUsi KOHCTPYKIIMOH-
HBIX MAaTE€pUaJIOB, CTAHKAaX U UHCTPYMEHTAX.

1.2. MecTo yuyeOHOi qucuuminabl B crpykrype OITOII

VYuebHas nucuuiuinHa «MartepruanoBeieHUe U TEXHOJOTHUS KOHCTPYKITMOHHBIX MaTEPUATIOB)
OTHOCHUTCS K JUCLHMILUIMHAM 0053aTCIbHOM YacTH.
N3yuenne maHHOW AMCIUIUIMHBI 0a3upyeTcs Ha OCBOCHWUU CTYAEHTAMU JMCIUIUIMH: «XH-
Mmus»; «Martemarukay, «MHpopmaTukay, «Duznka.
OcBoeHre JaHHOW JUCIUIUITMHBI HEOOXOIUMO /Ui OCBOCHUS CTYICHTAMH JUCIUIUTMHBI « IKC-
IJIyaTallMOHHbIE MaTEpUaNbl», « TOMIMBO U CMa304YHbIE MAaTEPUAIIBDY.



1.3. [Inanupyemble pe3yabTaThl 00yUeHUs IO TUCIUIUINHE, COOTHECEHHBIE C MHAMKATOPAMH JTOCTHKEHUS KOMIIETEHLIUN

N3yuenne MUCHMIUIMHBI HANpaBieHO Ha (opMHUpOBaHUE OOMIETPO(ECCHOHATBLHBIX KOMITETEHIIUNM, HEOOXOIUMBIX IS PEIIeHUs 3a1ad mpodec-
CHOHAJIbHOM JIeSITEIBHOCTH U 00€CTIeUNBAIOIIIE JOCTHKEHUE IIIAHUPYEMBIX Pe3yIbTaTOB OCBOSHUS 00pa30BaTEIbHON MPOrpPaMMBbI.

Kon
KOMIIE-
TEHIINU

Coneprxanrie KOMIETEHIIUN

[Tnanupyemsble pe3ynbTaThl 00yUeHHs

KOI[ U HAMMCHOBAHUC MHAUKATOpA JOCTU-
KECHUS KOMIICTCHIIMHU

dopmupyemble 3HaHUS, YMEHUS U HABBIKU

YK-1

CriocobeH OCyIIeCTBIATh MOUCK, KPUTH-
YeCKHH aHaJIW3 W CHHTE3 WH(OpMaImy,
MMPUMCHATH CHUCTEMHBIHN noaxong ajd pe-
IICHHUS TOCTABJICHHBIX 33124

VK-1.2 Haxoaut u KpUTHUYECKU aHAIU3UPY-
eT nHpopmaIro, HeoOXOIUMYIO IS pele-
HHS IOCTABJICHHOM 3aJ1ayu.

VYK-1.3 PaccmarpuBaeT BO3MOXHBIE Bapu-
AHTBI pCHICHUA 3ala4U, OLICHUBAsA UX NOCTO-
MHCTBA U HEJIOCTATKH.

3HaTh: CTPOCHHE W CBOWCTBA MAaTEpPHAJIOB;
TEXHOJIOTHYECKHE OCOOEHHOCTH M3TOTOBJICHUS
JeTaneu;

YMeTh: OLIeHUBaTh U NMPOTHO3UPOBATH COCTOSI-
HUE MaTepUAIOB TOJ BO3JECHCTBHEM Ha HHX
AKCIUTYaTaIlMOHHBIX (DAaKTOPOB; OOOCHOBAHHO
BBIOMpPATh MaTepuall, crocod MOJTy4YeHUs 3aro-
TOBOK;

Brnagers: Meronukol BbIOOpa KOHCTPYKIIMOH-
HBIX MaTepHalioB I H3TOTOBIIEHUS 3JIEMEH-
TOB MAaIllMH ¥ MEXaHWU3MOB, HHCTPYMEHTA; Me-
TOAMKON BBIOOpA AJIEMEHTOB pEXHUMa o0pa-
00TKH U 000pYHIOBaHUS, UCXOAS U3 TEXHUYE-
CKHMX TPEOOBaHMI K U3JICTHUIO.

OIIK-1

CriocobeH NmpHUMEHSTh €CTeCTBEHHOHAYY-
HBIC U OOIICHH)XCHEPHbIC 3HAHHS, METO-
JAbI MaTCMaTHYCCKOI'O aHajlu3a U MOACIIN-
poBaHUs B NPO(ECCHOHATBHOU JesTelb-
HOCTH.

OIIK-1.2 IIpumeHsieT ecTeCTBEHHOHAy4YHbIE
y/uny oOIEenHKEHEPHBIC 3HAHUS JIUIS pellie-
HUS 3324 MPOPECCHOHATBHON IesATeNbHO-
CTH.

3HaTh: BIMSHUE YCIOBHH TEXHOJOTHYECKHX
IIPOLIECCOB M3TOTOBJIEHMS U JKCILTyaTalluu Ha
CTPYKTYpy U CBOWCTBAa COBPEMEHHBIX METa-
JMYECKUX U HEMETAUINYECKUX MaTepHallOB;
YMeTh: TpaBUIBHO BEIOMpATh MaTepHal, CIo-
€00 ToTy4YeHus 3arOTOBOK;

Brnagers: MeToauKoi BBIOOpa IIIEMEHTOB pe-
KUMa 00pabOTKH M 000pyAOBaHUS, UCXO U3
TEXHUUYECKUX TPEOOBAHUN K U3JICIIHIO;

OIIK-4

CnocobeH TMOHWMATh TPUHIMIIBI PabOTHI
COBpPCMCHHBIX I/IH(bOpMaI_II/IOHHBIX TEXHO-
JIOTHI W WCIIOJIb30BaTh WX JUISA PEUICHUS
3a/1a4 MpoPeCCHOHATHHON AESITETLHOCTH.

OIIK-4.1 [leMoHCTpUpyeT 3HAHWE MPUHIU-
OB COBPCMCHHBIX I/IH(I)OpMaI_II/IOHHBIX TEX-
HOJIOTHH.

3HaTh: 3aKOHOMEPHOCTH pe3aHHs KOHCTPYK-
IIUOHHBIX MaTEpUAJIOB, CHOCOOBI U PEKUMBI
00paboTKH, METAIIIOPEIKYIINE HHCTPYMEHTHI;

YMeTh: HazHayaTh 00pabOTKY B LENAX MOTY-




YEHUsI CTPYKTYpPhl M CBOMCTB, OOECHEYMBaIO-
IIMX BBICOKYIO HAJEKHOCTb W3JEIINNA, UCXOIS
13 33JIaHHBIX AKCIUTYyaTal[MOHHBIX CBOMCTB;
Bnaners: MeTogaMu KOHTPOJISI Ka4eCTBA Mate-
pHUAJIOB, TEXHOJIOTHYECKUX MPOILIECCOB U U3[IE-
JINH;

OIIK-5

CnocobeH mpuHUMATh OOOCHOBAaHHBIC
TEXHUYECKHUE pEIICHUs, BBIOUPATH 3-
dexTuBHBIE M Oe30IMacHble TEXHUYECKUE
CpPEICTBA W TEXHOJOTUU TIPH PEUICHUH
3a71a4 PO eCCUOHATBHOM IESTETLHOCTH.

OIIK-5.2 Beibupaer s¢dhdextuBHbIe U 0€30-
MacHbIE TEXHUYECKUE CPEICTBa M TEXHOJO-
UM TPU PElIeHUH 3aJady NpoQeccCHOHaNb-
HOU JIEATEIIBHOCTH.

3HaTh: CYIIHOCTh SIBJICHUM, MPOUCXOASAIIUX B
MaTepuaiax B yCIOBHSX JKCILTyaTalluu H37e-
JIWH.

YMeTb: BBIOMpATh palMOHATIBHBIN CrOcO0 H
pexuMbl 00pabOTKHU JeTalieid, 000pyI0BaHHUE,
WHCTPYMEHTBI; IPUMEHSTH CPEICTBA KOHTPOJIS
TEXHOJOTHYECKHUX MPOIIECCOB.

Brnagers: cpenctBaMu M METOJAaMHU TIOBBIIIIE-
HUs 0€301TaCHOCTH.
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2. OCHOBHASA YACTD

2.1. O0beM y4eOHOI JMCHHUIIJIMHBI M BUABI Y4e0HOH padoThl

3aounas popma 00ydyeHUs

B paGors! Bcero wacos/ | Cemectp

3a4. €QUHHI] Ne 3

AyauTOpHBIE 3aHATHS (BCEro) 18 24

B ToMm uncne

Jlexuuu (JI) 6 6

[TpakTuueckue 3anstus (I13) 6 6

Cemunapsi (C)

JlaGopaTopHble pabOoThI 6 6

CamocrositeabHas padora cryaenra (CPC) (Bcero) 158 158

B Tom uncie

KypcoBoii mpoekT

(pabora)

Pedepar (Ped)

Occe

IIpakT4eCKUil peUTHHT

Kontponbnast / Pacuernas / PacuetHo-rpaduueckas

paboTta

CaMonoaroroBka: mpopab0oTKa KOHCIEKTOB JIEKLIHM, 158 158

y4eOHHMKOB M Y4eOHBIX TOCOOMH, TOArOTOBKA K J1a00-

paTOpHBIM U MPAKTUYECKUM 3aHATUSAM, TEKYyLIEMY

KOHTPOJIIO

CPC B nepuoa npoMeKyTO4HOI aTTeCTANMHU 4 4

Bun npomexyTo4HOM arTecTanyu:

3auer (3),

3ayer c onenkoit (30),

Ok3ameH (9) 3 3

HUTOIO: 4acoB 180 180

o0uasi TPyA0eMKOCTh | 3a4. CUHUII 5 5




2.2 Coaepxanne y4eOHOM IMCHUNINHBI

Coneprxanue pa3iesioB yueOHOW TUCIIUIUINHEIL:

HaumenoBanue pas-

Ne ceme-
crpa nena Konpl nHIukaTopoB
oun. (3a- (Mf),[[yJISI) Coneprxanue pasziena B JUAAKTUYECKUX €IUHUIIAX IOCTHKEHUS E(OMHGTGH-
y4eOHOH TUCIHUILIH- Ui
OYH.)
HBI
Monayns Ne 1 — 1 O01ue cBegeHus 0 MeTalIax VK-1.2;
Teopus cruiaBoB Tunel kpuctauimueckux pem€rok. Tumsl cBsa3eil B TBEpAbIX Tenax. CTtpoeHue pe- VYK-1.3;
anbHBIX KpucTamwioB. [lousatue o nucnokanusx. [Tomumopdusm, aHU30TpOITHS. OIIK-1.2;
[TnaBneHune M KpUCTAJUIM3ALMS METaIOB. BiusHue npumeceit u Apyrux (HakTopos OIIK-4.1;
Ha MpOoIECC KPUCTATUTU3AIUH. OIIK-5.2.
JleekThl KpucTamuIyeckoro crpoeHus. BnusHue nedexkToB Ha CBOMCTBAa METAIIOB.
[TonsTe 0 XMMHYECKUX, (PU3MUECKUX, MEXAHUYECKUX, TEXHOJIOTMYECKUX U IKC-
IUTyaTallMOHHBIX CBOMCTBaX MeTaJlJI0B. METOIbl HCCIIEI0BAaHUS METAJIIIOB U UX CIIJIAaBOB.
2 MeTa/uin4eckye CIVIaBbl M JMAarpaMMbl COCTOSTHUS
[onsaTtus: cruiaB, KOMIOHEHT, (a3za. TBEpabie pacTBOPHI. XUMUYECKHE COCTUHEHHUS.
[TpomexxyTounsie da3pl. MexaHUYeCKHUe CMECH.
3 AHanu3 OCHOBHBIX THMIIOB JMarpaMM COCTOSIHUSA cIlIaBOB. CBsI3b MEXAY Iuarpam-

Mopynp Ne 2 —
Jwnarpamma sxesne-
30-yIJIepoJ

MOM COCTOSIHUSI CIUIAaBOB U UX CBOMCTBAMH.

3 JKese3oyrijiepoaucrbie CIJIABBI

JnarpaMma coCTOSIHUSA Kene30-UeMEHTUT. Da3bl U CTPYKTYpPHI B CIUIaBax Keje3a ¢
YTJIEPOJIOM.

BnusiHue yriepoaa M MOCTOSIHHBIX IpUMecel Ha CBOWCTBa cTanu. [ledexTs! crany.
Jlerupyrolue KOMIIOHEHTHI B CIUIaBax <okene3o-yriuepony. Kinaccudukanus u MmapkupoBka
YIJIEPOAUCTBIX U JIETUPOBAHHBIX CTAJIEH.

Yyrynbl. Cepblii, BBICOKONPOYHBIH M KOBKUW 4YyryHbl. CrenuanbHbI€ YYTyHBI.
Bnusiaue yrieposa, MapraHna, KpeMHusi, cepsl 1 gocdopa Ha cBoiicTBa 4yryHoB. CTpyK-
Typa, CBOWCTBA, KJacCU(pUKaIKs, MApKHUPOBKA U 00J1aCTh MPUMEHEHHUS.
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Monaynb Ne 3 —
Tepmuueckas
00paboTKa CTIaBOB

4 Tepmuyeckasi 00padoTka cTanau

Ocnosbl meopuu mepmuueckou oopabomku cmanu. IIpeBparienust B CTajau Mpu Ha-
rpeBe. HaciieicTBEHHO MENKO3E€pHUCTBIE U KPYIMHO3EPHUCTBIE cTanu. JleicTBUTENbHOE
3epHO ayCTECHUTA.

[IpeBparenuss aycTeHUTa MpH OXJaXAeHUHU. J(marpamMmma H30TEpPMHUYECKOrO Ipe-
BpaieHusi aycteHura. llepnautHoe mpeBparieHue. KpuTudeckas CKOPOCTb OXJIAXKICHUS.
MapTteHcuTHoe nipeBpaiienue. [IpoMexxyTounoe (OEHHUTHOE) TPEBPAIICHHE U €T0 0COOEH-
HOCTU. TEepPMOKMHETUYECKUE IUarpamMMmbl MPEBPAIICHUS MEPEOXIAKIAEHHOTO ayCTCHHTA.
[IpeBpamienus: nmpu HarpeBe 3akaJ€HHON cTanu (OTmyck cranu). OO6paTumas u HeoOpaTH-
Masi OTITYCKHAsI XPYyMKOCTb.

Texnonocus mepmuueckou oopadbomxu. OCHOBHBIC BUIBI TEPMHUUECKOU 00pabOTKH.
OTxur U HopMannM3anus. 3aKkaika ctainu. Beibop Temneparypsl HarpeBa npu 3akanke. Ox-
JaXJAoUIe cpeibl MpU 3aKayike. 3aKaluBaeMOCTh M MPOKaIMBaeMOCTh cTaiu. OTIyck
cranu. Bunel u Ha3HavyeHue otmycka. O6paboTka xonoaom. TepMomexaHuyeckast 00padboT-
ka ctaneil. OCOOEHHOCTH TePMHUYECKONH 0OpabOTKH JIErMpOBAaHHBIX cTajiel. TepMuueckas
o0paboTka dyryHa. MeTo/lbl MMOBEPXHOCTHOM 3aKalKU: WHIYKIIMOHHBIN, Tra30TIaMEHHBIH,
JIa3EPHBII.

JledexTrl TepMuUecKoit 00padOTKH.

5 Xumuko-repmuyeckasi 00padoTka

OCHOBBI XMMHUKO-TEPMHUYECKONH 00PaOOTKH.

Hementanus. Tepmuueckas 00paboTka 1mocse eMeHTaIu .

A3zotupoBanue ctanu. TexHOIOTHs ra30BOT0 a30TUPOBAHUS CTAIIH.

[{nanupoBanue. Hutpornemenrarus.

Huddy3nonnas meraniuzanus.

6 KoHcTpyKumoHHbIE CTAIN

TpeOoBanusi, MpeabSIBIIEMbIe K KOHCTPYKIIMOHHBIM cTaisM. Knaccudukarus cra-
Jieil o Ha3HAUYEHUIO, KaueCTBY, CTPYKTYpE.

CrtpoutenbHbie cTanu (YIIAEPOAUCTHIE CTATH OOBIKHOBEHHOTO KauecTBa M HU3KOJIE-
TUPOBAHHBIE).

MaIHOCTPOUTENbHBIE YIIIEPOIUCThIE W JICTUPOBAHHBIE CTAllM: IIEMEHTYEMBbIE,
yJllydlaeMble, PeCCOPHO-TIPYKUHHBIE.

Cranu ¢ ynyuiieHHON oOpabaThiBaeMOCThIO pezaHueM. [lapuKomo IIMITHUKOBBIE
ctanu. Koppo3noHHOCTOWMKHE, KAPOCTOMKHE, KAPOIIPOUHBIE CTAIH M CIUIaBbl. AHTH(PHK-
IIMOHHBIE W (PPUKIIMOHHBIC MaTepuabl. MI3HOCOCTOWKHE CTAIH U CIUIABHI.
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7 UHCTpyMEHTaJIbHBIE CTAJIN U CILIABbI

OcHoBHbIE TpeOOBaHUS, TPEIBABISIEMbIE K MHCTPYMEHTAIBHBIM CTAJISIM U CIUIaBaM.
[TonsiTHE TETIIOCTOUKOCTH (KPAaCHOIOMKOCTH). CTaau MOHMUKEHHOW M TTOBBIIICHHOHN MPOKa-
JIMBAEMOCTHU.

BbricTpopexyire ctanu U uX TepMudeckas oopadoTka.

TBEpaple criIaBbl, MOJydyeHHe, Kiaccu(ukanus, MapKUpOBKa.

Knaccudukanus, tpeGoBaHus, NpeabsIBIseMble K IITAMIOBbIM cTaisMm. Ctanu Juist
[ITAMITOB TIpH JehOpMAITIU METAJUIA B TOPSYEM U XOJIOJHOM COCTOSTHUSX.

Cranu 111 ”3MEpUTEIBLHOTO HHCTPYMEHTA.

8 MarnuTHbIe MAaTEPUAJIBI.

MarnuTHbIle CBOMCTBa BemecTBa. HaMarHnueHHOCTh. MarauTHas MPOHULIAEMOCTb.
[Tetnst rucrepe3rca. MarHUTOMSTKHE U MarHUTOTBepAble Marepuaibl. Kinaccudukarus u
XapaKTEPUCTUKH.

9 IIBeTHBIE META/UIbI M CIIABBI

Jlepopmupyembie CIUIaBbl AIIOMHHMS, YIIPOUHSEMbIE U HE YIPOYHSIEMbIe TepMUYe-
CKOM 00paboTKOH. 3akanka U CTapeHHE CIUIaBOB allOMUHUS. JIWTeiHbIe CIIaBbl aalOMU-
HUSL.

Jlureiinbie U neopMupyeMble MarHueBble CIUIaBbl. Tepmuueckas od6paboTka cruia-
BOB MarHusl.

CrnaBel MeIU: TIaTyHU U OpOH3BL. JleopMupyemsbie U TUTEHHEBIE.

10 HemeTanan4yeckne MaTepuaibl

OcHOBHBIE TPYNIBI HEMETAUIMUECKUX MaTepuasioB. OpraHM4eckue U HeopraHuye-
CKHME MaTepualibl. BUIbI XUMHYECKOW CBSI3M B HEMETaUIMUeCKuX maTtepuanax. OcoOeHHO-
CTU CBOMCTB.

[TonmumepHble MaTepuanbl, UX CBOMCTBAa U Kiaccudukamus. [lmacTtmaccsl: cocTas,
CBOMCTBA, NoTy4yeHue. 1lopormiacTsl U MEHOIUIACTHI.

TepMopeakTHBHBIE M TEPMOIUIACTUYHBIE IJIacTMacChl. MeTobl nepepadoTKu Iiia-
cTMacc B u3enusi. JkoHoMHuuYecKas 3(HEeKTUBHOCTh MPUMEHEHUS TUIaCTMAcCC.

Pe3unsl. CriocoOb! ux GopMOBaHUS: KaJlaHAPOBAaHUE, SKCTPY3HUs, IPECCOBAHUE, JIH-
The 1o aasienreM. CtapeHue pe3uHbl. Byiakanuzanus pe3uHsbl.

Heoprannueckue u opraandeckue cTékiaa. CriocoObl MOTyIeHHS.

Pa3HOBHIHOCTH JpEeBECHHBI, €€ CBOMCTBA U 00JaCTH IPUMECHECHHSI.

11 [TopomkoBbIe 1 KOMIIO3MIIMOHHbIE MATEPHAJIbI

KoHcTpyKIIMOHHBIE, HHCTPYMEHTAJIbHBIE MOPOIIKOBBIE MAaTEepUasbl, MaTEpUaIbl CO
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CrienragIbHBIMU cBoicTBaMU. O0IacTH MPUMEHECHHS.

Komnozunmonnsie marepuansl. [IpenmyiiectBa u HemoctaTku. TpeboBaHuUs K Mart-
punam u ynpodautensiM. OCHOBHBIE BH/IbI KOMITO3UIIMOHHBIX MaTE€PHANOB: CTEKJIOIUIACTH-
KU, YTJICTIACTUKH, OOPOIUIACTHKH U Ap. O6IacTH MPUMEHEHHS.

[Toyuenue, coctaB M 00NAaCTH MCHOIB30BAaHHUSA KepaMHdyeckux marepuanos. Cro-
co0BI 6OPBOBI C XPYIKOCTHIO.

TexHUKO-9KOHOMUYECKasi XapaKTePUCTHKA MPOIECCOB MOMYUYCHUS Pa3INYHBIX TH-
OB KOMIIO3MIIMOHHBIX MaTepuanoB. TexHuka 0€30MacHOCTH M OXpaHa OKpYXKarollen cpe-
TIBL.
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2.2.1 Pa3neJibl y4eOHOM TUCHMILUIUHBI, BUAbI Y4eOHOH 1eATeJIbHOCTH U

(¢opMbI KOHTPOJIS

3aounas popma oOyueHust

Bunpl yueOHOI neaTenbHOCTH,

®opMsI Te-

Ne BKJIIOYAsi CAMOCTOSITENIbHYIO pa-
coMo- HaI/IMeHOBaHIEG paznena (Moys) 6oty KYIIEro KOH-
ctpa y4eOHOM TUCIUTIINHBI CTy/IeHTOB (B Hacax) TPOJIS ycIie-
Jq | P | m3 [ CPC | Beero | BAEMOCTH
Mopynb Ne 1 — Teopus crutaBoB 2 2 2 50 56 YCTHBIN OIl-
poc
Mopynp Ne 2 — 2 2 2 50 56 YCTHBIM OI-
3 | narpamma xene30-yriaepos poc
Mopaynb Ne 3 — 2 2 2 58 64 YCTHBIN OI-
Tepmuueckas 06paboTKa CIIJIaBOB poc
[TpoMexxyTouHast arTecTanusi: 3a4eT - - - - 4 3a4eT
Hroro 6 6 6 158 | 180
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2.2.2 J1abopaToOpHbIil MPAKTHKYM

3aounas popma 00yyeHUs

Haumenosa-

Bce-
Ne HHUeE pa3jeJia ro
ceme- | y4deOHOM auc- HaumeHnoBaHue J1a00paTOPHBIX padoT ua
cTpa UILJIMHBI
P b COB
(MmonxyJis)
Moy Ne 1 - JIP Ne lL UccnenoBanus BIUAHUS COIEPKAHUS YIIIEpoda B OTO- 1
Teopus cruta- JKKEHHOM CTaJIM HA €€ TBEPAOCTh.
JIP Ne 2. M3yueHue ycTpOHCTBa METAUIOTPapuuecKoro MUKpPO- 1
BOB
ckopa MUM-7
Monaynb Ne2 — | JIP Ne 3. Ananu3 auarpaMMbl COCTOSIHHMSI CIUJIABOB JKEJI€30- 1
3 Huarpamma Fe- | yruepon
C JIP Ne 4. Cepble, KOBKHE, BBICOKOITPOYHBIE YYTyHBI 1

JIP Ne 5. 3akanka craimu

Mogyis Ne 3 - JIP Ne 6. HccnenoBanue BIMSHUS TeMIIEpaTyphbl OTIyCKa Ha
TepMuueckas CBOICTBA 3aKAJICHHBIX CILUIABOB. 1
o0OpaboTka

CIUIaBOB

ATOIO: 6
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2.2.3 IlpakTn4yeckue 3aHATHS

3aounas popma 00yyeHUs

Haumenosa-

Bce-
Ne HHUeE pa3jeJia ro
ceme- | y4deOHOM auc- HaumeHnoBaHue J1a00paTOPHBIX padoT ua
cTpa HMIJIMHBI
COB
(MmonxyJis)
Moy Ne 1 - I13 Ne 1. M3yueHune ycTpoHCTBa METAUIOTPaPUUECKOT0 MHUKpPO- 1
Teopus cn;1a- ckorra MUM-7 1 METOIMKY TPUTOTOBJICHHS MUKPOILIH (OB
BOB
Mopynp Ne 2 —
Y I13 Ne 2. Cepnle, KOBKHE U BBICOKOITPOYHBIEC YYTYHbI 2
3 Huarpamma Fe-
C
I13 Ne 3. TBepmast ueMeHTalUsl CTaIN 2
Mogyis Ne 3 - [13 Ne 4. M3yueHue MHKpPOCTPYKTYPbl M CBOWMCTB LIBETHBIX Me€- 1
Tepmiaeckas TaJJIOB U CIIJIAaBOB
obpaboTka
CILIaBOB
UTOIO: 6
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2.3. CamocrosiTesibHAsA padoTa CTyJAeHTa

Buan1 CPC:
3aounas popma 00y4yeHUs
Ne HaumenoBaHue
ceMe- aszjesa y4eo- Bcero
p . o y Bunn1 CPC
cTpa | HOM TUCHUILIN- 4yacosB
HbI (MOaY.JIs1)
[TpopaboTka KOHCTIEKTOB JICKIUH, yUeOHUKOB M YUE€OHBIX ITOCO- 50
Moyms Ne 1 — ouii — 25 yacos.
Teopus crutasos | [loaroroska k 1abopaTopHbIM padotaM 1 oopmiIeHHE OTUETA —
2 yaca.
[IpopaboTka KOHCIIEKTOB JICKITUH, Y4EOHMKOB U Y4€OHBIX ITOCO- 50
Monyinb Ne 2 — o
Jinarpamya e Ouii — 25 yacos.
3 p [ToaroToBka K J1abopaTopHBIM padoTaMm U 0hOPMIICHHE OTUYETA —
J€30-yTIepoa
2 yaca.
Momyis Ne 3 — Hpuopa60T1<a KOHCIICKTOB JICKITUH, yUeOHUKOB B YUEOHBIX TIOCO- 58
Tepmuueckas Owmii — 25 Jacos. )
06paboTKa CriTa- [ToaroToBka K J1abopaTopHBIM padoTaM U 0hOPMIICHHE OTUYETA —
BOB 2 yaca.
HUTOTI'O 4yacoB B cemecrtpe: 158
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

3aounas popma 00y4yeHUs

Ocob0enHocTn
Buabl NpoBeaeHUS
Ne a . Oo0pa3oBarte/ibHbIE POBEIL Ny
yueOHoi 3aHATHH
cemecTpa TEXHOJIOTHH
padoThI (MHAUBUAYAJbHBbIE/
TPYIIIOBbIE)

[TpobGnemHuoe u3zmo-
3 Jlexuun KEHHE, BU3yaIn3a- I'pynnoseie
VS, IPE3CHTALIHS

Buzyanuzanus, umu-
Tarys npodeccuo-
HaJILHOU JIeITEIbHO-
CTH, TpeHI/IHI‘

3 JlaGopaTopHbie pabOThI [T/rpynmoBsie

3aHATUS B UHTEPAKTUBHOU (hopMme B 0ObeMeE:
JIEKIIMH — 6 9acoB;
nabopaTopHblie paboThI — 4.

B HCKITIOUMTENBHBIX CIydasX MPUMEHSIETCs 3JeKTPOHHOE OOydeHHE M JUCTaHIMOHHbIE 00pa3oBa-
tenbHble TexHomoruu (30 u JIOT), Bkirouas mpoBeeHHE TEKYILETo KOHTPOJIS YCIIEBaeMOCTH U IIPOMEXY-
TOYHOU arTecTaiyu. Peanusaiys nporpaMMsl TMCHUILIMHBI ¢ uctioib3oBanueM DO u JIOT ocymectuser-
Csl TI0 YCMOTPEHUIO BEIYIIETO MPEnoiaBarelisi C y4eTOM TEXHUUECKUX BO3MOKHOCTEH 00y4aromumXcs ¢ uc-
TI0JIb30BaHUEM TPOTPAMMHBIX CPEZCTB, oOecreunBaronmx npuMeHenue semenToB 0 u JIOT B UuCcTH-
TyTe, IyTeM CUHXPOHHOI'O U aCHHXPOHHOT'O B3aUMOJICUCTBHSL, K KOTOPBIM MOT'YT OTHOCUTBCS:

- ANIEKTPOHHAs MH(OPMAITMOHHO-00pa3oBareNbHas cpena MHcTuTyTa;

- TpymmoBas rojocoBas KoH(pepeHius B MmecceHmkepax (Aumexc.Meccenmkep, VK Teams);

- TPYIIOBOM Yat B MecceHkepax Annexc.Meccenmkep, conmaibHoi ceth BKonTakTe;

- oHJTaiiH BUJeokoH(pepeHtus B SAnaekc. Tenemocr;

- BUJICO3AITUCH JICKIWIA MTeIarOTMYeCKUX PabOTHUKOB MHCTUTYTA, pa3MeIIEHHbIC Ha Pa3INYHbIX BHU-
JICOXOCTUHTaxX (HampuMep, Ha KaHajaX MperoaaBaTesiell) WM o0JauHbIX XpaHWIHIax (Hampumep, SH-
nekc.Jluck).
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4. OHEHOYHBIE CPEACTBA JJI51 TEKYIIEI'O KOHTPOJIS1 YCIIEBAEMOCTH U PE-
3YJbTATOB OCBOEHUA YYEBHOU JUCHHUITJINHBI

4.1.Buabl KOHTPOJISI M aTTeCTAIMU, (OPMBbI OLIEHOYHBIX CPEICTB

3aounas popma 00yyeHUs

Kongs! nuau-
Bunn koH- KaTopoB J10C- HaumenoBanue O1ieHOYHbBIE
No TPOJIA U THOKEHUS pasnena yueo- cpeacTBa
aTTecTaluu = | HOM TUCIHTUIH-
cemecTpa (BK, Tar KOMIICTCHIHH HEI KonunuectBo Kon-Bo
[IpAT*) (MozyIs1) ®opmMma BOIIPOCOB | HE3aBUCUMBIX
U 3aJaHui BAPUAHTOB
BK Moayns 1. Teo- rpynmnoBou i i
VK-12; pusi CIIIaBOB YCTHBIN OIPOC
’ Monayns 2. JIua- N
BK YK-1.3; rpaMma Kemeso- | P ILOBOM - -
3 ornk-12, | YCTHBIi OTpoc
yrIaepos
OIIK-4.1, Monyne 3. Tep
BK OTK-5.2 MUYeckas oOpa- 'PYITIOBOH - -
YCTHBIHN OIpocC
00TKa CIIAaBOB
MOJITOTOBKA
o 1T | U |- -
VYK-1.2; P (npe3eHTanun)
VK-1.3; Mopynb 2. lua- | moAroToBKa
3 Tar OIIK-1.2, rpaMma >eJne3o- pedepara - -
OIIK-4.1, | yramepon (mpe3eHTaIumn)
OIIK-5.2 Monyns 3. Tep- MMOJATOTOBKA
Tar Mu4eckas obpa- pedepata - -
0OTKa CIJIaBOB (mpe3eHTaIumn)
3 [IpAT 3a4yeT cobeceloBaHKE 20 20
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4.2. IlpumepHbIe TEMbI pacuYeTHBIX padoT

Cemecmp Ne 3

[TpoexTHpoBaHKE TEXHOJIOTMYECKOTO MpoIlecca TEPMUYECKONH 00pabOTKHU JAeTallu.

Tabmuua 1 — Bapuantsl qoMarniHeil paboThl IO pa3paboTKe TEXHOIOTUYECKOro Impoliecca

Ne TexHonoruueckue yciaoBus,
Bapu- | HaumeHnosanue nera- | Pasmep neranu, Mapxka
AHTa . e CILIABA IpeIbABISEMBIE K JIETANIN TIOCIIE
TepMOOOPabOTKH
1 2 3 4 5
1 Jlemex muryra 16x120x560 JI165 HRC 47...56 na mupuny
40 mm
IIpyxuna D5x60x30 65I" HRC 42...47
Ochb neTnm ABEpIbI
kabunel [[A3-51 ?8x70 20 HRC 45...50 na rny6uny 0,5 mm
2 | TokapHublii pesent 20x12x150 P18 HRC 62...64
Hox comomopesku 60x120x200 V8A HRC 47...52
bonrt maryna M12x120 40X HB 240...300
3 [IectepHst KOPOO-KU ?300x60x40 18XT'T HRC 56...60 na rnyouny
CKOpOCTEn 0,6 mm
Ponuk myd 1o D10xA25x20 45 HRC 45...50
Jluct peccopsl 10x60x500 60C2 HB 360...300
4 | 3Be3nouKa 1enu 040x0200x25 C43o0 HB 350...420
[InuueBoit Ban ?50x120 40 HRC 35...40
CermMeHT HOXa 2x100x110 YOA HRC 52...55 na mmpuny 8—10 Mmm
5 | Juck cBekiiokombaii- 4x(400 65T HRC 40...45
Ha
[Tanen nopmHeBon 040x020x100 20 HRC 56...60 na rny6uny 1 mm
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4.3. TecTbl TeKyIIero KOHTPOJISI

4.3.1. TecThl TeKylero KOHTPOJIS:
MoayJb Ne 1 — Teopusi cniiaBoB

BAPUAHT TC-I1
N300pa3ure 00beMHO-LIEHTPUPOBAHHYIO KYOUYECKYIO PEIIETKY.

Kakoii MCTOA UCHBITAHUA HA TBCPAOCTb NPUMCHACTCA AJId ONPCACIICHUA TBEPAOCTU 3aKaJeHHOM

cramm?
Hasnauenne Merammiorpadmueckoro MUKpOCKOIIa.
N300pasute KpuBYIO OXJIKACHUS aMOP(HOTO Tena.
Jlmarpamma COCTOSIHUSI KaKOTO pojia m300pakeHa Ha pucyHke [ ?

T Cu-ne

[
IIT

e —

. s
L3 T

0 10 20 30 %0 50 60 70 80 90 100% M

YeMy paBHa BapMaHTHOCTh CUCTEMBI B 00JIaCTH Auarpammsl (puc.l), nexarieil Mexay JTUHUSIMU
JUKBHU]IYC U COJIUTYC ?
N300pasute KpuBYyIO OXJIaKACHUS CIUiaBa, coaepikamiero 50% Ni u 50% Cu (cras I) u ykaxure
U3 Kakux (a3 COCTOMT CIUIaB Ha KAXKIOM y4acTKE KPUBOW OXJIXKICHUSL.
N306pasure cxemy cTpykTyphl cruiasa | (puc. 1) mpu koMHaTHOI Temmneparype.

Omnpenenure cocTaB KuAKOH (a3el crutara | mpu 3amanHoit Temneparype "T" (puc. D).

Ornpenenute COOTHOIIEHUE TBEPIOH 1 kUKo (a3el B crutase | mpu Temmieparype "T" (puc. ).
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BAPUAHT ITC-2

Kakune kpucTammndeckue pemeTKd 00pa3yroT OOJIBIINHCTBO METAIIOB?

YKaKUTE peKUMBI UCTIBITAHUS TBEPIOCTH MO METOAY bprHems.

Kakue Hemeramummueckue BKIIOUSHUS MOXXHO OOHAPYKUTh HA MOJIMPOBAHHON TTOBEPXHOCTH
numda ?

Kak Ha3bIBarOTCS TEMIIEpaTyphl, TP KOTOPBIX U3MEHSETCSI KAYeCTBEHHOE COCTOSTHHE (TIPOHC-

XOJUT MpeBpallleHue) cIjiasa ?

Jlnarpamma COCTOSIHMSI KaKOTo pojia n300pakeHa Ha pucyHke I ?

" T— A-B

m

| |
: |
| |
: - |

O I0 20 30 40O 50 60 70 8 90 I00 7% B

o 1

Puc. I
Yemy paBHO uncio creneHeit ceo6os cruiasa I (30% B) na nmuauu ECJL (puc. 1).

N300pa3ute cxeMy MUKPOCTPYKTYpHI criasa | (puc. 1).

[ocTpoiiTe kpuBYIO OXJaXKACHNUS cIiaBa | ¢ ykazanuem (a3 Ha KaXkJI0OM y4yacTKe KpPUBOM.
Omnpenenure cocTas kuaKo# ¢aswbl criasa I mpu temmneparype "T"B.

Onpenennute OTHOIICHHE MACChl )KUAKOHN da3sl K Macce cruiara, I, mpu

temneparype "T" (puc. I).
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4.3.2. TecTnl TEKylero KOHTpPoJIsi: MoAyab Ne 2 — JluarpamMmma xesie30-yrjiepos

BAPUAHT 2JKV-I

1. Ykaxkute pazmep CTOpPOHBI KyOa KpucTamndeckon siueiiku Fe f3 .
2. JlaiiTe mOHSATHE IEMEHTHUTA BTOPUYHOTO,

3. Kakue uyryHbl Ha3pIBatOT 3a9BTEKTUYECKUMH.

4. CKOTBbKO KPUTHUECKHX TEMIIEpATyp UMeEeT UyI'yH, coaepskamuii 2,95% C npu ero oxJiakaeHUN?
2 2

5. IIpuBenuTe KpUBYIO OXJIAXKIECHUS YyryHa, cogepxarero 5% C.

6. ITocTpoliTe KpUBYIO OXJIaXACHUS cTau, coaepsxkauieit 0,55% C.

7. 3apucyiite CXeMy MUKPOCTPYKTYPBI 6emnoro YyI'yHa,
3,3% C npu KOMHATHOW TeMIlepaType.

8. Kakoe npeBpailieHue B CTAIM NPOUCXOIUT MPU TemnepaTrype Ac;?

9. [Ipumenus MPaBUIIO OTPE3KOB IS 3BTEKTOUTHOU CTaJIx
COOTHOIIIEHUE LIEMEHTUTA U (heppuTa.

10. Kakue nocTosiHHbIE IPUMECH PUCYTCTBYIOT B CTAAX 7

BAPUAHT 2J0KY -2
1. YkaxuTe pasmep CTOPOHBI KyOa KpUCTAIUTNYECKON stueiku Feo .
2. Cxonbko (ha3 uMeeT CTpyKTypa JeaeoypuT ?

3. Kak Bbl IOHMMaeTe "IBTEKTUUYECKOE NTpEBpAlLlEHUE" B YyI'yHax?

COZIepIKAILETO

OIIpEeENINTe

4.CKOIBKO KPUTHUECKHUX TEMIIEPATYP UMEET Uyr'yH, comep:xkamiuii 4,3% C npu ero oxiaxacHuu ?
Y YI'YH, )

5. IlpuBenuTe KpUBYIO OXJIAXKIECHUS YyryHa, cofaepaxarero 2,8% C.

6. [TocTpoliTe KpUBYIO OXJaXXI€HU cTanu, conepxaren 0,65% C.

7. 3apucyiTe cCXxeMy MUKPOCTPYKTypa cTaiu, cogepxkamen 1,95% C, npu koMHaTHON TemnepaType.

8. Kakoe npeBpallieHne B cTajld IpoTEKaeT npu Temneparype Ary ?

9. [IpMeHHB MpaBUIIO OTPE3KOB OMPEEIUTE COOTHOILIEHUE nepauTa u ¢pepputa s cramu 0,2% C.

10. Kakue none3nble mpuMecu NpuCcyTCTBYIOT B CTAJAX 7
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4.3.3. TecTnl TeKymero KOHTposi: Moayab Ne 3 — Tepmudeckas 00padoTka CIJIAaBOB

BAPUAHT TO-I
1. Kakue Buabl TepMOOOpaOOTKH BBl 3HAETE?
2. Kakoe 3epHO MbI Ha3bIBa€M JCHCTBUTEIBHBIM?
3. Kak kiaccuguimpyercs 3aKajika B 3aBUCUMOCTH OT TeMIepaTypbl HarpeBa?
4. KakoBO Ha3Ha4Y€HUE OTIyCKa CTaln?
5. Kak Ha3wIBaeTCs BHJ TEPMHYECKOW 0OpaOOTKH, KOTJa HArpeTyl0 0 ayCTCHUTHOTO COCTOSHUS
CTaJlb OXJIAXKAAIOT Ha BO3AYyXE?
6. Kakosa uens XTO?
7. KakoBa CTpyKTypa Ha MMOBEPXHOCTU JIETAJIN MOCIE JUTUTEILHON IEMEHTAINH ?
8. CKoJIbKO BpeMEeHH HEe0OXOIMMO NpOoAEpKaTh AeTajlb B IE€YH, YTOOBI MOITY4YUTh TIIyOUHY LIEMEHTa-
mun 1 MM ?
9. Ilpu xakom Buae XTO mpoucXoauT HACBILIEHHE TOBEPXHOCTH JETAIN YIJIIEPOJOM U a30TOM OIHO-
BPEMEHHO?

10. Kakue Buas! auddy3noHHON METAJUTH3AIUHN BBl 3HAETE ?

BAPUAHT TO-2
1. C kaxoii LieIbI0 AENAI0T 3aKAIKY CTaIu?
2. HazoBuTe cpeHIo CKOPOCTh IEMEHTAUN?
3. Kak knmaccudumupyercst 3aKajka 1mo croco0y OXJIakKIeHUs ?
4.. Kakoit TepM000pabOTKe MOABEPraeTCs UyryH?
5. Uto Takoe OTKUI?
6. C Kako¥ LIENBI0 JeTallsIM Ha3HAYaloT [IEMEHTAIIHIO?
7. Kakast epMmooOpaboTka Ha3HaYaeTCsl MOCIIe IIEMEHTAIUH ?
8. HazoBuTe npenmyIecTsa a30TUPOBAaHUs [0 CPABHEHUIO C LIEMEHTALUEN?
9. Kakoit Bug XTO BbI Ob1 IPUMEHHUIIH 151 TTYH)KEPHON Taphl?

10. Yro Takoe anutupoBaHue?
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4.4. Bonpocsl k 3a4eTy
Konap! ns-
No JTMKaTOPOB
BO- Bomnpocsl AlOCTHKE-
npoca it
KOMIIETEH-
187071
1 2 3
1. 3HaueHHe MaTepraJIOBEACHUSI. VK-1.2;
2. Kputnueckue Touku xene3oyraepoauctbix criaaBoB ( Ay Az, Acm) YK-1.3;
3. Tepmuueckas obpabotka. Kiaccudukanus BugoB TepMooOpaboTKH OIIK-1.2,
4. IIpeBpalleHus B 3BTEKTOUIHOMN cTaiu 1pu ee Harpese. [lonarue o neperpese u | OIK-4.1,
nepexxore cranu. [IoHATHE 0 NEHCTBUTENLHOM M HACIEICTBEHHOM 3€PHE. OIIK-5.2
5. JuarpaMma U30TEpMHUUECKOTrO IPEBPALLEHUS ayCTEHUTA YBTEKTOUIHON CTAJIA U
€€ MOCTPOEHHUE.
6. AHanu3 AuarpaMMbl H30TEPMUYECKOTO MTPEBPALIEHUS ayCTEHUTA U €€ 3Hade-
Hue. [loHsTHE 0 KPUTHUECKON CKOPOCTH 3aKAJIKH.
7. IlepauTHOE U MAPTEHCUTHOE MPEBPALLECHUE.
8. Oco0eHHOCTH TarpaMM H30TEPMHUYECKOTO TIPEBPAIICHUS TOIBTEKTOUTHOM,
3a3BTEKTOUHOM U JIESTUPOBAHHOW CTaJIH.
9. OTXHUT U HOPMAJIU3ALHS CTaJIH.
10. | CoocoOsl 3akanku ctanud. OOBIKHOBEHHAS 3aKajIKa, IT0JIHAs M HEIOJIHAs, UX
aHayn3. Beibop TemnepaTyphl HarpeBa CTajlu IpU 3aKalike.
11. | ®a3oBble npeBpalleHUs IPH 3aKaJIKe CTalu. bpak npu 3akaike.
12. | BHyTpeHHee HanpspKeHHE NIpH 3aKaike. [IpepsiBucTas, cryneHdaras u u30Tep-
MUYecKasl 3aKajKa CTallu.
13. | Tepmuueckasi 00pabOTKa CTaIH XOJIOHO0M.
14. | [loBepxHOCTHAs 3aKajKa CTaJIH.
15. | IlpokanuBaemocTs ctaneil. TopueBoil METO ONpeeIeH s POKATUBAEMOCTH.
16. | Oxnaxxmaroniye cpeasl MpU 3aKajake, UX XapakTepucTuka. Beioop oximaxmaro-
IEN CpELBI.
17. | Ormyck craneit. Bunsl otimycka, 06J1acTh IPUMEHEHHUS.
18. | Crapenue crinaBoB. [IpeBpanienue MapTeHCUTA MPU OTITYCKE M CTAPEHUH 3aKa-
JICHHOW CTaJIH.
19. | Tepmomexanundeckas oopadorka ctanu. Bugast TMO.
20. | TepmoobpaboTKa yyryHa.
21. | Xumuko -tepmuueckas oopaborka cranu. Bunsr XTO.
22. | Uemenranus cranu. XapakTepucTHKa, 0071aCTh IPUMEHEHUSI.
23. Tepmuueckast 00paboTKa 1IEMEHTOBAHHBIX JICTAJICH.
24. | A30THpOBaHUE CTAIH.
25. | llmanupoBaHuie, HUTPOIIEMEHTAIHSI. VYK-1.2;
26. | duddy3nonnas mertaymuzarms. YK-1.3;
27. | BausiHue yriaepo/ia U MOCTOSHHBIX TipuMeceit Ha coiicTBa craneit. Knaccugpu- | OIIK-1.2,
Kalus yriIepOJuCThIX CTaJeH. OIIK-4.1,
28. | Cranb yrepoaucras 0ObIKHOBEHHOTO KadecTBa. Cranb yrepoaucras kagecr- | OIK-5.2
BEHHAsl KOHCTPYKIIMOHHAs. MapkupoBKa, 0071acTh MPUMEHEHHUSL.
29. | ABTOMaTHbIE U JUTEHbBIE cTanu. PeccopHo- mpykuHHas craigb. MapKupoBKa
00J1aCTh TPUMEHEHUS.
30. | Cepble uyryHbl. MUKpOCTPYKTYpa, CBOICTBA, MApKUPOBKA U 00JIACTH MTpHMe-

HCHHA.
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31. | BeicokompouHbIe UyT'yHBI C IAPOBUIHBIM TpaUTOM, MUKPOCTPYKTYpa, CBOM-
CTBa, 00JIACTh TPUMEHECHUSI.
32. | KoBkue 4yryHsl . MUKpPOCTPYKTYpa, CBOMCTBA, MapKUPOBKA, 00JIaCTh MPUMEHE-
HUSl, CIIOCO0 MOTyYeHUSI.
33. | Kimaccudukamnus npumeceit B JISTHPOBaHHBIX CTASIX. BiusiHue Ierupyrommx
3JIEMEHTOB Ha NOJMMOP(U3M XKelle3a, CTPYKTYpPY U CBOHCTBA CTaJIH.
34. | Kmaccudukamnus 1 MapKUpOBKa JIETUPOBAHHBIX CTaJICH.
35. | KoHcTpykuunoHHble JerupoBansblie ctanu. Knaccudukanus, MapkupoBKa, Mpu-
MeHeHne. OcCOOCHHOCTH TEPMUUYECKONH 00pabOTKH.
36. | TpeboBaHnus K MHCTPYMEHTAIBLHBIM MaTepuaaaM. YTJIEPOJUCTbIE MHCTPYMEH-
TaJbHBIE CTaJH; JIETUPOBAHHBbIE MHCTPYMEHTAIbHbIE CTaJIM;UX MapKUpOBKa ,
IpUMEHEHHEe, OCOOCHHOCTH TePMHUYECKOH 00paboTKH
37. | Beictpopexymue cranu. OcoOeHHOCTH TepMooOpaboTkKu. MeTanmokepaMude-
CKH€ TBEp/Ible CIIJIaBBI.
38. | Koppo3us MeramioB u cruiaBoB. Buasl koppo3uu. MeToibl 3a1iuThl OT KOPPO-
3uu. HepxaBeronye cTaiu.
39. | XKaponpouHsle U xKapOCTONKHE CTAN VYK-1.2;
40. | CrimaBbl ¢ BBICOKUM OMHUYECKUM CONPOTHUBIICHUEM YK-1.3;
41. MarHuTHBIE CTaJd U CILIaBbI OIIK-1.2,
42. | Ctanu u criaBbl ¢ 0COOBIMH TEIJIOBBIMU U YIIPYTUMH CBOWCTBAMM OlIK-4.1,
43. | HeMarHuTHBIC H H3HOCOCTOMKHE CTAIIH OIIK-5.2
44. | Menp u ee cruiaBbl ( OpOH3BI U J1aTyHH) . MapKupOBKa, IPUMEHEHUE
45. | AloMHUHUE U €ro cruiaBbl. MapKupoBKa, MPUMEHEHUE
46. | [lopmunHUKOBBIE (AHTU(DPUKIIMOHHBIE) CIIABBI
47. | IloHsiTHE O TEXHOJOTMU MOJYYCHUS METAUIMYECKUX MOPOIIKOB M U3ACIHN U3
HUX
48. | ObmacTh MPUMEHEHHUsI IIOPOIIKOBBIX CILIABOB
49. | O6mue cBenenus o mactmaccax. CocTaB v UX CBOKCTBA
50. | Knaccudukarus mnactmacc. [IpuMeneHne miactmace B CEIbCKOX035HCTBEH-
HOM MallTMHOCTPOEHUH
51. | AcbecToBble MaTepHaIIbI
52. | JaTp Ha3BaHue, 001acTh MpUMeHeHUs U pacmudposky crnasa: Ct3mc, CT5,

40, 35, V7, Y12A, A20, 40JI, C430, BU4100, K435-10, 60C2A, 55C2, IX15,
20XI'T, XBI', 9XBI', 9XC, P18, P6MS5, 40X13, 30X13, BK3, BK8, T15K6,
TT7K12,T14K8, 12X18H9, 40X9C2, MHM,, 3-12, MHM,, 40-1.5 , X20H&0,
H36, H48, X8H36, EXS5, EX5KS, 110I'13J1, 1212, 2112, A95, A99, AJI2, M1,
bpC30, bpOLIC 5-5-5, JI8O, JI59, A1, 116, AO20- 1, 583
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5. YYEBHO-METO/IMYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE YYEBHOM JUCIIATIINHBI

5.1. OcHoBHast 1uTEpaTypa

T'ox u MecTO Hcnoan3dyercs KoanuectBo
Ne ABTOpBI HaumeHoBaHue HU31AHUSA NPH U3yYEeHU U IK3EMILJISAPOB
m\n pa3aeJioB B 6ubamo- | Ha ka-
TeKe denpe
1 3 4 5 6 7 8
MarepuanoBeeHUe U TEXHOJIOTMYECKHUE TTPOLIECCHI B Crapprit Oc-
1. | borogyxos C. U. u np. MalIMHOCTpOeHUHU: yaeOHoe mocodue. Jlorn. YMO kosi: THT, Bce paznenst 10 -
BY30B 110 00pa30BaHUIO. 2012. - 560 c.
7. Bosxos I'.M. MarepuanoseeHue: y4eOHUK %OIQK?ZZI‘;’;’I’ Bee pasaensi 16 .
Connues [0.I1. MarepuanoBeqeHue: yueOHUK M. : Akane-
3. mus, 2015. — Bce paznenst 10
496 c.
Konecos C.H. MaTepuanoBeneHHE U TEXHOIOTUS KOHCTPYKIMOH- M.: Beicinas
4. HBIX MaTEpHANIOB: YUeOHUK IS By30B mKOJ;a;,52OO7. - | Bce pasnenst S0
C
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5.2. lonotHUTEIbHAS JTUTEPATyPa

Ne I'on Hcnonb3yercs KonauygectBo
m\n ABTOpBI HaumeHoBaHue H MeCTO NMPH U3yYeHU U IK3EMILJISAPOB
HU3JaHUuA pa3aesioB B oubsmorexe | Ha kadeape
1 3 4 5 6 7 8
Marepuanosenenue. [Ipaktukym: yaebnoe | Crapsiit Ockon: THT,
1. | Kymnep B. C. H0COGHe 2013. - 208 c. Bce paznenst 15 -
Marepuanosenenue u texnonorus mate- | M.: UHOPA-M,
2. | bareimes A. 11 puanos: yuebHOe Tocobue 2012. - 288 c. Bee paszener 30 )
3. | Cumpman I'. U. MartepuanoBeneHue: yaeoHoe mocobue {\%é?ganeMm, 2008. Bcee paszensl 10 -
MarepuanoBenenue. TexHOIOrUs KOHCT- M.: KomocC, 2006. -
4. | Kapnenikos B. ®. PYKIIMOHHBIX MaTepranoB: YueOHuk. Ku. 2 | 311 ¢ Bee pas et 40 i
5 | demcos T IL MarepuanoBeieHe U TEXHOJIOTUSI METaJI- M.: Bercm. mk., 2005. Boe paszies! 49 i
JI0B: Y4eOHHK -862 ¢
Tpounkuit b.C., Maii- | MartepuanoBeieHre [ DIEeKTPOHHBIN pe- 2015, KemepoBckuii
6. | TakoB A.JL. cypc]: yueOHoe mocodue. Pexxum noctyma: | rocy1apCTBEHHBIH Bce pazgensr + +
https://e.lanbook.com/book/72026. YHUBEPCUTET




5.3. [Ipodeccuonanbubie 6a3bl JaHHBIX, HTHPOPMAIIMOHHBbIE CIPABO4YHbIe cucTeMbl U UH-
TepHeT-pecypchl

HNHTepHeT pecypcesl

1. YHuBepcureTckas OMOIMOTeKa OHJIaitH. DJIEKTPOHHO-OMOIMOTEYHAs CUCTEMA.
https://www.biblioclub.ru/

2. M3natenbctBo Jlanb. DnekTpoHHO-OnbIoTeuHas cucreMa https://www.e.lanbook.com.

3. Hayunas snextponnas 6ubmuoreka eLIBRARY.RU http://elibrary.ru

4. llenTtpanbHas OubaroTeka oOpa3zoBaTeabHbIX pecypcoB MunoopHayku PD. www.edilib.ru

5. DnexktponHas uH(popMalMoHHas 00pa3oBaTesibHas cpeia MHCTUTYTa https://aunu.pd/

HNudopmanuonHbie CIPaBOYHBIE CUCTEMbI H 0a3b1 TaHHBIX

1. baza mamapix «ProQuest Agricultural and Environmental Science Collectiony -

http://www.gpntb.ru

2. ba3za manHbIX m3marenbcTBa Springer Nature «Poccuiickuii ¢poHa GyHIaMEHTATBHBIX UCCIIe-

noBa”Hui» — http://www.rfbr.ru.

3. UuTepHeT-pecypc mo MarepuaioBeaeHuo: http:// www.lokesnet.ru/.../840-materialovedenie-

knigi.html

4. nTepHeT-pecypc o MaTepuanoBeaeHuto: http:// www.librery.tkm.front.ru

5. laTepHeT-pecypc o MaTepuanoBeneHuto: http:// btn.sfu-kras.ru/ebibl/umkd/12/u_sam.pdf

6. baza nanHeix wm3marenscTBa Springer Nature «Poccuiickuii hoH pyHIaMEHTATBHBIX
nuccienoBanuity http://www.rfbr.ru.

7. Yuebnas Bepcus T-FLEX CAD, npenHa3HaueHHas JJisi HEKOMMEPUYECKOTO HCITIOIb30BaHU
https://www.tflexcad.ru/download/t-flex-cad-free .

HNHpopManoOHHBIE TEXHOJIOTHH

DnekTpoHHas MHGOPMAIIMOHHAs 00pa3oBaTeNlbHAs cpela WHCTUTYTa OOCCIEUYMBAET JTOCTYI K
y4eOHBIM IUIaHaM, pabouuM MporpaMmaM JUCHMIUIMH (MOAYJEH), mporpaMMaM MpPaKTHK, JIeK-
TPOHHBIM Y4€OHBIM M3AaHUSIM U 3JIEKTPOHHBIM 00pa30oBaTeNIbHBIM pecypcaM, YKa3aHHBIM B pa-
0604MX MporpaMMax TUCHUIUIMH (MOZYNei), mporpaMmmax MpakTUK; GOpMHUpPOBaHUE 3JIEKTPOHHO-
ro nopTdoarno o0ydarmerocs, B TOM YHCIe COXpaHEHHE ero paboT M OIEHOK 3a 3TH PadOTHI.
IIpengycmoTpeHa BO3MOXKHOCTb B3aMMOJEHCTBHs CTYACHTOB M IIPENOJAABATENIEH ITOCPEICTBOM
TEXHOJIOTHI1 10 TePeChUIKE U MOTYyYEHHUIO AJIEKTPOHHBIX COOOIICHUH.

5.4 IlporpamMmMHoOe oOecriedeHue y4eOHOr0 mpouecca
LibreOffice;
Ackon Komnac V 15.2
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5.5. IlepeyeHb y4eOHO-METOAUYECKOT0 O0ecredeH sl AJIsl CAMOCTOATEIbHOM
padoThHI 00yYAO LM XCS

lonu
Ne Buna camocrosi-
. ABTOpHI HaumenoBanue MECTO
m\ TEJIBHON paOOThI
U30aHus
O.H. Moucees,
A TO. KpacHos,
IToaroroBka k C.A. KopoG- [IpakTukyMm no nuciu- 3epHorpau:
1 1a00paTOPHBIM /A ROP miuHe «Marepuaio- dI'bOY BIIO
3aHATHSIM cxoi, ILA. BEJICHHUC» AUT'AA, 2014
HBanos, B.A. A ’
Jlamun
A.1O. Kpacho-
MarepuanoBeaeHue u )
MomrotoBka k | -2 O.H. Mou- TEXHOJIOTUSI KOHCT- 3epHorpan:
2 na6§ aTOPHBIM cees, IL.A. Msa- WOHHBIX MaTe- AT TBOY
3a§HTHI:1M Hos, E.B. Yco- pI/}I’:J?OB' nmaboparop- BO Jlonckoii
Ba, C.B. Cypr- | PHAIOB: JABOPATOp TAY, 2021
HBIW MPAKTUKYM
KOB
A.JO. KpacHo- | MarepuanoseneHue u )
Ba, [I.A. lBa- TEXHOJIOTUSI KOHCT- 3epHorpar;
IIoaroroBka k A AYNHN OI'BOY
3 HOB, E.B. Yco- PYKLIMOHHBIX MaTe- .
TCRIHM Ba, B.B. Jlox- HaJI0B: yueOHOe I10- BO Jlonckoid
> 25 puanos: y1 TAY, 2023
KUKOB cobue
TexHOI0TUsI KOHCT- 3epHorpa:
[Tonroroska k A.IO. Kpacro- PYKLIMOHHBIX MaTe- AU OI'BOY
4 Ba, II.A. UBa- o
JIEKIUAM tos. E.B. Veopa | PHAIOB: yaeOHoe T10- BO Jlonckoii
> cobue T'AY, 2023
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6 MATEPHUAJBHO-TEXHUYECKOE OGECHEYEHUE YYEBHOM JIUC-

HNUITJIMHBI

HaumenoBaHue crienyaibHEBIX TOMEIIEHUN U
MIOMEIICHUH 7151 CAMOCTOSITEIbHOM paboThI

OcCHAIIEHHOCTE CHEUAILHBIX IIOMEICHUN 1
MIOMEIICHUH 7151 CAMOCTOSITEIbHOM paboThI

6-120 Aynutopusi njsi JICKIIMOHHBIX, Jlabopa-
TOPHBIX, IPAKTUYECKUX 3aHATUN, TPYIIOBLIX U
UHAUBUAYAIbHBIX KOHCYJIbTAllMM, TEKYLIETro
KOHTPOJIA U IPOMEKYTOYHON aTTECTALIUN.
347740, PocroBckas 006:1., 3epHOTpACKHI paii-
OH, T. 3epHorpan, yi. Coserckas, 1om Nel5/4.

KommiekT yuebHoI Mebemnu.

[IepeHOCHOW KOMIUIEKT MYJIbTUMEIUWHOTO
000pYyIOBaHUA: TPOCKTOP MYJIBTHMEIHI-
HBIA, 9KpaH Ha TpeHore (WM HACTEHHBI),
HoytOyxk.

Jlocka MenoBas.

ITocagounbrx Mect — 30.

6-122 Aynutopus ans 1a00OpaTOpHBIX M HpaK-
TUYECKUX 3aHATHH, TPYNIOBBIX W HMHIAUBHIY-
QIBHBIX KOHCYJbTALUH, TEKYILEro KOHTPOJI U
MPOMEXKYTOUYHOU aTTECTALIUH.

347740, PoctoBckas 00:1., 3epHOTPAICKHUI paii-
OH, T. 3epHorpa, yi. CoBerckas, mom Nel5/4.

Kommext yueOHON Mebenu.

Teepnomep Poxsemna; TtBepmomep bpunen-
s, TUApABIUYECKUN mpecc PokBeina; MHK-
pockon MHUM-7; mnonupoBaJIbHBIN CTaHOK
3b853; meur mydensbHas I[IM-9; mammna
paspsiBHasg MP-05-1; mammuaa MC-100; yc-
TaHOBKA MOJIMPOBaIbHAs

Jocka menoBas.

ITocagounbix mect — 20.

6-127 Aynurtopus s JEKIHMOHHBIX, Jlabopa-
TOPHBIX U NPAKTUYECKUX 3aHATUMN, TPYMIIOBBIX
U WHIWBUIYaJbHBIX KOHCYJIbTALUNA, TEKYIIETrO
KOHTPOJIA U IPOMEKYTOUHON aTTECTaLIUN.
347740, PocroBckas 006:1., 3epHOTpaCKHil paii-
OH, T. 3epHorpan, yi. Coserckas, 1om Nel5/4.

KommiekT yuebHoI Mebemnu.

Teepnomep bpunemns, tBepmomep Poxsen-
Jla; TUJpaBIMYecKuil TBepaomep Pokserna;
Mukpockon MUM-7; craHOK mONIMPOBaIb-
HbI; 35ekTponeyds 211-2Y M.

Jlocka MenoBas.

ITocagounbix MecT — 18.

6-128 Aynuropus ans 1a00OpaTOPHBIX M HpPaK-
TUYECKUX 3aHATHM, TPYNIOBBIX W HMHIAUBHIY-
QIBHBIX KOHCYJbTALUH, TEKYILEro KOHTPOJIA U
MIPOMEXYTOUYHOM aTTECTALIUH.

347740, PocToBckast 0011., 3epHOTPAICKHUI paii-
OH, T. 3epHorpa, yi. CoBerckas, mom Nel5/4.

Kommext yueGHOM Mebenu.

Ceapounsrnii Tparncdopmarop TC500; mamm-
Ha 3JeKTpocBapodHast koHTakTHas MC-403-
1; mammHa U1si 3JIEKTPOKOHTAKTHON CBapKHU
M-50-3-1; mammMHa KOHTaKTHas 3JIEKTPOCBa-
pounast MIIIM25; mpeoGpa3oBarens cBapoU-
bl oaHomnocToBel [ICO-300M; arperat
anektpudeckuil cBapounbii ACB120; cBa-
POYHBIN BBITPSIMUTEb.

Jlocka menoBas.

ITocagounbix mect — 12

2-252 YuTaabHbIN 3271 111 CAMOCTOSITEILHONU
paboThI

347740, PocroBckast 0611., 3epHOTpaJACKHii paii-
OH, T. 3epHorpa, yi. CoBerckas, mom Ne28/30.

15 pabouux MecT JIJIs1 CaMOCTOSITEIbHON pa-
00ThI, 00BEAMHEHHBIE B IOKATHHYIO CETh C
BBEIXOJIOM B ceTh Internet.

Cucremusrii 0110k Core 13 3,06 I'rir , 2Gb,
250Gb HDD — 5 mr.

Cucremusrii 010k Celeron J3060 1,6 I'ro, 4
Gb, 128 Gb SSD - 10 mi.

monutop Phillips 2205— 5 i,

MoHHuTOp Samsung SyncMaster 923m - 10wt
npunrep Epson LX-1170

ITocagounsrx mect 114

2-170a OTaesa HAYYHO-TeXHHYECKOH U COIH-
AJIbHO-TYMaHUTApPHOM JuTtepatypsl, MBA
JUTSL CAMOCTOSITEIbHON PabOTHI.

ITocagoyHbBIX MeCT 2 OIS CaMOCTOSATEILHOMN
paboThl, 00BETNHEHHBIX B JIOKAIBHYIO CETh C
BBIXOJIOM B ceTh Internet.
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Cucremnusiii 0mok Core i3 540 3,06 I'rip ,

347740, PocTockas 0671., 3epaorpazackuii paii- | 2Gb, 250Gb HDD — Tr.

o, T. 3epHorpay, yi1. Coserckas, nom Ne28/30. | Cuctemnrit 6ok C2,81'ri , 512 Mb, 160Gb
HDD -1 mr.,

MoHuTOp Samsung 920NW- 1 wr.,
mouuTop Phillips 2205— 1 .,
npuntep HP LJ 1150

M®YV Kyocera Taskalfa 180

2-17006 DJIeKTPOHHBIN YHTATBHBIN 3271 15 [Tocamounpix MecT 10 a1t caMOCTOATENBHON
CaMOCTOATETLHOH PabOThI paboThl, 00BETUHEHHBIX B JIOKAIBHYIO CETh C
BBEIXOJIOM B ceTh Internet.

347740, PocroBckas 0071., 3epHOTpaJCKHii paii- Cucremnbiii 6mox C2,8I'ru, 1 GB, 80 GB

HDD — 1 mr.
OH, T. 3epHorpa, yi. CoBerckas, mom Ne28/30. Cucremupiii 6ok C2,8Trm, 512 MB, 80 GB
HDD — 9 .

Mounutop Samsung 920NW — 10 mr.
Kommyrarop Dlink — 1 mir.
Cxanep EPSON — 1 mir.

5-217 Ilomemenue mis xpaHeHus: U npodwiak- | CnenuanusupoBaHHas MmeOenb U 000pyHo-
THYECKOTO OOCITYXKMBaHUsI Y4eOHOr0 00OpyAO- | BaHUE JJI XpaHEHUS W MPO(HIAKTHIECKOTO
Banus. 347740, PoctoBckas 061., 3epHOrpan- | 00CIyKUBaHHUS yueOHOTO 000PYAOBaHHUS
CKHUH paiioH, r. 3epHorpan, yi. CoBerckas, 10M
Nel5/4.

7. METOJWYECKHE YKA3AHUSA JJIsl OBYYAIOINMXCS IO
OCBOEHUIO YYEBHOM JUCHMUILINHBI (MOLY.JIS)

Bun yae6HbIX

o Opranuzanus AeaTeIbLHOCTH CTYASHTA
3aHATHU P H A ya

Hamucanme KoHCHEKTa JEKIUA: KpaTKO, CXEMaTU4YHO, IOCJIECIOBATEIHHO
(UKCUPOBATh OCHOBHBIC MOJIOKEHHMS, BEIBOIBI, (POPMYIUPOBKH, 000OIICHHS;
MOMEeUaTh Ba)KHbIE MBICIIH, BBIICTISTH KIFOUEBBIC CIIOBa, TepMUHBL. [IpoBepka
TEPMHUHOB, TIOHSATHUNA C TOMOIIBIO SHIMKJIONEINN, CripaBOYHUKOB. O003HaA
YUTH BOIMPOCHI, TEPMHUHBI, MaTEPHaJl, KOTOPHIA BBI3BIBAECT TPYAHOCTH, ITOME-
TUTH U MONBITATbCSI HAUTH OTBET B PEKOMEHAYEeMOM tutepaTtype. Eciu camo-
CTOSITENIHO HE yJaeTcs pa3o0parbcs B MaTepHale, Heo0X0AuMO CPOpMYIIH-
pOBaTh BOIPOC U 3a7aTh MIPEMOJaBATENI0 Ha KOHCYJIbTAIIHH.

Jlexuun

[IpopaboTka pabodeit mporpammsel, yaenss oco00oe BHUMAaHUE UEISIM MU
3aladyaM, CTPYKTYpe W COJEPKaHHWIO JUCHHUIUIMHBL. KOHCTEKTHpOBaHUE
IIpakTn4eckue | yerouynnkos. PaboTa ¢ KOHCIEKTOM JIEKIIUM, TIOJTOTOBKAa OTBETOB K|

SAHSITHS KOHTPOJIbHBIM BOIIPOCaM, MPOCMOTP PEKOMEHIYeMOM JIMTEPaTyphl, padoTa
TeKCTOM (yKa3aTh TEKCT W3 HWCTOYHMKAa W 1p.). PemeHune pacdeTHO-
rpaduuecKux 3aJaHU, peIIeHUE 3a/1a4 110 AJITOPUTMY.

JlaGoparopHble | MeToIuYecKue yKa3aHUsS 110 BBITIOJHEHHUIO J1a00paTOPHBIX padoT, BhIIaBac-
paGOTBI MBIC IPCTIOAABATCIICM

[TonroroBka k | I[Ipu moAroToBke K 3aueTy HEOOXOAMMO OPHUEHTHPOBATHCS HA KOHCIIEKTBHI
3aueTy JEKLUH, pEKOMEHAYEMYIO JINTEPATYPY
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