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1. IlepeyeHb mNIAHMPYEMbIX Pe3yJdbTATOB OOy4YeHHS] MO IUCIHHUIJINHE
(MOy.110), COOTHECEHHBIX C INIAHUPYEMbIMH Pe3yJIbTATAMU OCBOCHUS OCHOBHOI
oOpa3zoBareabHoii mporpammbl  44.03.01 «Ilemarormyeckoe oOpa3oBaHue»,
npopuiab «Texnosorus 1»

B pesynbrare ocBoenusi OOIl GakanaBpuaTa 0OyYarOIIMIACS JAOKEH OBIANIETh CIEAYIOIIUMU
pe3ynbTaTaMyu 00y4eHHs 10 IUCIUILIHHE!

Koowt
Komneme
Hyuu

Pe3yabtarsl ocBoenusi OOIL

%
Cooepircanue komnemeHyuii

IlepeyeHb MIaHUPYEMBIX
pe3yJbTaToB 00y4eHHs 10
AUCIHHIJINHE

CIIK-5

criocobeH aHAIU3UPOBATh
MEXaHHYECKUE, OSKCIUTyaTalluOHHBIC H
TEXHOJIOTHYECKHE CBOMCTBA Pa3IMYHBIX
MaTepHalioB, OCYIIECTBISTh UX BBIOOD
U TEXHOJIOTHMIO  O00pabOTKM ISt
MOJTYYEHHUS 3aJaHHBIX CBOMCTB

3namop CHeIUaIbHYIO
TEPMUHOJIOTHIO; CBOMCTBAa MaTepuaoB
U HUX 3aBUCUMOCTh OT  YCJIOBHH
JKCIUTyaTallid W MPHUHIMIBI  BBIOOpA
TEXHOJIOTHH X 00pabOTKH.

Ymems ONPEIEIATh
IKCILTyaTallMOHHO-MEXaHUYECKUE u
TEXHOJIOTHYCCKHE CBOMCTBaA
MaTepHaJioB; BBIOMpATh MaTepuan |
PEKHMBI TEPMUYECKOW 00pabOTKH st
MOJTyYeHUS 3aJaHHBIX CBOICTB
POEKTUPYEMBIX JCTAJICH MAITUH.

Bnaoems npuiemamu oOnpeacIeHHUs
CTPYKTYpPHBI MeTajia METOAaMH
MIPOBEICHHS HUCIBITAHUIH o
OTIPEJICTICHUIO MEXaHHUYECKHUX 51
TEXHOJOTHYECKUX CBOMCTB; Crioco0amMu
aHalli3a pe3yJIbTaTOB MCIBITAHUN U
IKCIIEPTHBIX 3aKITFOUYCHUH.

IK-11

TOTOBHOCTBIO UCIIOJIb30BATh
CHCTEMaTH3UPOBAHHBIC TEOPETUYCCKHE
n IMPAKTUYCCKUC 3HAHUA JJISA
MOCTAaHOBKH U pelieHus
UCCIIeIOBATEIbCKUX 3a7ad B 00JIaCTH
o0Opa3oBaHUs

3namo:

— CcrocoOsl pUMEHEHHUs
TEOPETHYECKHUX U MPAKTHYCCKUX 3HAHHUN
TSt MTOCTaHOBKH u pelieHus
MICCIIEZIOBATENbCKAX 3a7ad B 00JacTh
o0Opa3zoBaHus;

— OCHOBHBIE C€HOCOOBI  00pabOTKH
nHpopMau TSt penieHus
WCCIIeIOBATENIbCKUX 3aad B OO0JIaCTH
o0Opa3oBaHus;

Ymemo:

— NPUMEHATh  TEOPETUYECKHE U
MPaKTUYECKHE 3HAHUS Ul TOCTaHOBKU
W peIIeHUs UCCII0BATEIILCKUX 3a/1a4 B
o0acTi 06pa3oBaHus;

— HWCIOJB30BaTh COBpPEMEHHBIC
UH()OPMAIIMOHHO-KOMMYHHUKAIIHOHHBIE
TEXHOJIOTHH TSt pelieHus
UCCIIeIOBAaTENbCKUX 3a1ad B 00JacTu
o0Opa3zoBaHus;

Bnaoempw
— HaBBIKAMHU PEIICHHS MOCTAHOBKH U




pEIIeHUs HUCCIIeOBATeILCKUX 33134 B
obmactu oOpaszoBaHus (MO TPOPHITIO
npodeccrnoHabHOM MOATOTOBKH);

— COBPEMCHHBIMH METOAaMHU
00paboTKM HWHpOpMaUM ¥ aHAIHM3a
JAHHBIX B paboTax MCCIIEA0BATEIBCKOTO
THUTIA.

2. Mecto nucuunimubl B cTtpykrype OOII 0akasaBpuarta

Hannas  guctmmumzaa  b1.B.OJ[.8.1  Marepuanosenenne  (b1.B.OJ1.8  Monayns
«MarepuanoBe/icHHe W OCHOBBI IPOM3BOACTBA») OTHOCHTCS K 0O0S3aTENbHBIM JUCHHUIUINHAM
0a30B0OM1 yacTH.

JlucuMiuinHa  HAaxOOWUTCS B JIOTHYECKOM M COAEP)KATEIbHO-METOIWYECKOM CBA3M €
JUCLUIUIMHAMU U3 JpPYTUX LUKIOB. BXonHble 3HaHuMg O0a3supyrOTCs Ha KOMIETEHLMSAX,
chopMHpOBaHHBIX Ha aucuuiuinHax «®Pusznka» U «XuMmus». ITO, MPAKTHYECKH, OCHOBA
JUCLUIUIMHBL: KJIIOYEBbIE KOMIIETEHIIMU, 3HaHUS U TOTOBHOCTH MCIOJB30BaTh (PyHJaMEHTalIbHbIC
3aKOHBI BBILICHA3BAHHBIX JIUCLUILIMH HEOOXOAUMBI IIPU U3y4eHHUH pa3zienoB: «CTpoeHue U CBOMcTBa
marepuanoB», «JledekTsl Kpuctammuuecko pemérkny», «llmactmaccer» u T.0. Kpome Toro,
JTUCLUIIMHA UMeeT cBs3u ¢ «CompomaTom» (CBOMCTBa W CHOCOOBI MX ompexaeneHus), «Jleramu
mamuH» (BbliOOp Matepuana u TO Ui modydeHus 3aJaHHBIX CBOMCTB MaTepuajoB, YYET
OKCIUTyaTallMOHHBIX YCIOBHA U 1Ip.). «TexHomoruu u obopynoBaHue uisi 00pabOTKH MaTepUaIOBY,
IPaKTUKYMBI 10 00paboTKe MaTepuaioB pe3aHueM, ciecapHas o0paboTka u JIp.

Jucnunnuna «MatepuanoBenenue» Moayis «MarepuanoBeleHHe U OCHOBBI IIPOU3BOJICTBAY»
u3yyaercs Ha 1 1 2 Kypcax Bo 2 u 3 ceMecTpax.

3. O0bem AUCHUMILVIMHBI (MOAYJISI) B 3a4eTHbIX EAMHHUIAX C YKA3aHUEM
KOJIMYECTBA AaKAJeMHUYEeCKMX YaCOB, BbIJEJEHHBIX HAa KOHTAKTHYI PpadoTy
o0yyalwiumuxcsi ¢ npenojgaBarejieM (Mo BUIAAM 3aHATHH) U HA CAMOCTOATEILHYIO
padoTty o0yyarommxcst

Obmass TpynoeMKocTh (00beM) AMCHMILTUHBI (MOMYIS) COCTABISAET S 3aU€THBIX €IMHHII
(3ET), 180 akameMu4ecKHX 4acoB.

3.1. O6vém oucuyunaunvl (M00ys1) RO BUOAM YUEOHBIX 3aHAMUIL (8 HaACAX)

Bcero yacos

O0bEéM TUCIMTIIIMHBI IS O9HOM (GOPMEI
oOyueHus

OO6m1ast TpyA0€MKOCTh JUCITUTUIMHBI 180
KonTakTHas pabora oOydaromuxcs ¢ npenojgaBatesieM (Mo BUaam 72
y4eOHBIX 3aHATHII) (BCETO)
AynutopHas pabora (Bcero**): 72
B T. YHUCIIE:
Jlexnun 36
CeMuHapbl, NPAaKTUYECKUE 3aHATHUS
[IpakTHKyMBI
JlabopaTopHbIie paboThI 36
B T.4. B aKTUBHOM M HHTEPAKTHUBHON (hopmax 4
Breaynuropnas padota (Bcero**): 72
B Tom uucne, nunauBuayanbHas paboTa 00yJaromuxcs C
MIPEToIaBaTeIIeM:
KypcoBoe npoekTupoBanue
['pynmoBasi, ”HIMBUAYaIbHAS KOHCYJIBTAIMS M MHBIC BUJIBI YICOHOH




Bcero yacos

O0BbéM AMCHMIIINHBI 715 O4HOM (HOPMBI
oOy4eHus

JESITeIbHOCTH, TIPEAYCMATPUBAIOIINE TPYIIIOBYIO WM WHAUBUYATbHYIO
paboTy 00yJaroNMXCsl C MPENoIaBaTelIeM
TBopueckas pabota (3cce)
CamocrositenbHast paboTta o0y4aronmxcs (Bcero™**) 72
Bui npomexxyTodHOM arTecTaniuu 00yJaromerocs (3a4et / sk3aMen™ ***) Dk3ameH (36)

4. Coaep:kanue JUCHUILIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM (pa3jgesam) ¢
YKa3aHHEM OTBeJeHHOr0 Ha HHMX KOJIMYEeCTBA AKAJAEeMHYECKHX YaCOB U BH/I0B

Y4eOHbIX 3aHATHH

4.1. Pazoenvt Oucyuniunsl u mpyooemKocHb o 6UOAM Y4eOHbIX 3aHAMUIL (8

akaoemuueckux 4acax)

0 OUHOU hopmbl 00yUeHUA

. Buabl yueOHBIX 3aHATHI, BKIIOYAst
g CAMOCTOSITEIbHYIO PadoTy 00y4aronuxcs
§ Z 18? H TPYI0eMKOCTh (B 4acax) ®opmeI
Ne Paznen 8 :§ E ayANTOPHBbIE CaMOCTOsITEeJIbHAs TERYLIECTO
n/n AU CIUILINHBI 2 y4eOHbIe 3aHITHSI pabora KOHTPOJISt
a 00yyaromuxcs yCIneBaeMoCTH
BCEero JIEKIMH Jagopar.paé.,
NpPaKTHYeCKHe
3aHATHSA
1. | Ctpoenue u cBoiicTBa 24 6 5 12 KonTponbnas
METaJUIOB U CIIJIABOB pabora
2. | KoHCTpyKIIMOHHBIE |
IC/T;HTIE .yMeHTél:Z;{;Ie c 30 8 6 16 TECTUPOBAHUE
0COOBIMH CBOMCTBaMH.
3. | Tepmuueckas KOJUIOKBUYM
00paboTKa METAJIOB H 42 8 14 20
CILJIAaBOB
4. | llBeTtHpie MeTauIBl U
crutaBsl.  [lopomkoseie 30 8 6 16 JIeJI0Bas Urpa
METaJUIbI.
5. | Hemeramnmuueckue 18 6 4 8 pedepar
MaTepHuaIbl
6. | Konrpoin 36 Dx3ameH (36)
Wroro: 180 36 36 72

4.2 Cooeprcanue oucyuniaunvt (Mooy/isn), CMpyKmypupoeannoe no memam (pazoenam)

Ne | HammeHoBaHue pa3iesa

n/n U CIHHUILIMHBI

Conepxanue

1 CTpoeHue 1 CBOICTBAa METAJLIOB M CILJIABOB

Cooepotcanue 1eKYyuoHH020 Kypca

1.1. | Beenenue. CtpoeHue u

CBOMCTBA METAJJIOB

JUCITUITIINHBI

B nexuun PACKPBIBAOTCA OCIIMU, 3aJa4d U 3HAYCHUC

«Marepuanosenenuss 1 TKM» B MOAroToBke
mpernoaaBaTeNeil TEXHOJIOTHYECKOTO OOyuYeHUs, BKIAJ B HAYKY
PYCCKMX M COBETCKHX YYEHBIX. PaccMaTpuBarOTCS BOIPOCHI




HaumenoBaHue pasjaesa

Conep:xkanue
n/n JTUCIHUILINHBI
KPUCTAJIIM3ALMU ~ METAJJIOB,  KPUCTAJUIMYECKOTO  CTPOCHUS
METAJIJIOB, HMX CBONCTBA M CHOCOOBI HU3YyYEHHUS CTPYKTYpBI,
MEXaHUYECKUX, (PU3NYECKHX, TEXHOJIOTMYECKHX ¥ XHUMHYECKUX
CBOMCTB.

1.2 | OcHOBBI cTpOEHUS Jlaetca onucaHue CTPYKTYpbl CIUIAaBOB (TBEpIbIE PacTBOPHI,
cIu1aBoB. J[uarpaMmebl XUMHUYECKHE COEIMHEHMUS, MEXaHUYECKUE CMECH).
COCTOSIHUSI OMHAPHBIX Kpucrannuzanus cruiaBoB. AHanusupyrorcss auarpammsl -1V
CIUIaBOB tunoB. [IpuBomsATCS naHHBIE MO 3aBUCUMOCTH MEXaHHYECKHX

CBOICTB OT COCTaBa CIUIaBa U AUarpamMMbl COCTaB-CBOICTBaA.
1.3 | JInarpamma Fe - FesC PaccmarpuBaroTcss MoHOMOp(HBIC U TOTMMOP(HBIE METAILIHI.

Amnnorponusi. KpuBasi KpucTaJu3aiuu xxene3a. AHAIU3UPYIOTCS
MpoLecchl, npoucxondue B criaaBax Fe ¢ C mpu HarpeBe u
OXJaXJeHUU. PaccMarpuBaeTcsi paBHOBECHAs! CTPYKTypa cTajei
U HepaBHOBecHass 4yryHoB. [IpuBomutcs nuarpamma Fe —
I'padur. PaccmMaTpuBaroTcs mpoueccsl rpaduTu3anum.

Temvbl 1abOpamopHbix 3aHAmMulL

1.1 | U3mepenue TBEpAOCTH N3mepenne tBepaoctu no bpunueinno, Bukkepcy, Poksemry.
M3yueHne TBEpAOMEpPOB, CIOCOOOB OIpEAECNIEHUs] TBEPIOCTH,
CPaBHEHME TBEPAOCTH CTajJeil B pa3IUYHBIX COCTOSHUAX U
IIBETHBIX METAJUIOB.

1.2 | Onpenenenune Ha paspbiBHOI MamnHe P-5 npoBonsaTces ncnbeiTaHus o0pa3lioB Ha
IIPOYHOCTHBIX U pas3pbIB. Onpenensrorcs BPEMEHHOE COINIPOTHBIICHUE
IJIACTUYECKUX CBOMCTB pa3pylLIeHHIO, Mpeesl TeKYy4eCTH, OTHOCUTENIbHOE YJ/UIMHEHUE U
METAJIJIOB IIPU OTHOCHUTENIBHOE cykeHue. [IpoBoauTCs Takke HCIBITaHWE Ha
pacTsLDKEHUU YIapHYIO BSI3KOCTh HA MAsiTHUKOB KOIIpe

1.3 | UccnenoBanue Ha ycranoBkax TBY wu V3B mnpoBomutrca o0paboTka
MPOIIECCOB 00Pa0OTKU 00pasIoB, UCCIEayeTCsl CTPYKTypa U TBEpAOCTh. VcciemoBanue
metaios, TBUY n V3B XPYIKHUX BS3KHX M YCTAJIOCTHBIX M3JIOMOB DEAIBHBIX JCTaJICH
00paboTKn MaITiH.

2. KoHcTpyKIIMOHHBIC H HHCTPYMEHTaJIbHbIE cTalu. CTajm ¢ 0co0bIMH CBOHCTBAMHU

Cooepoicanue 1eKYyuoHH020 Kypca

2.1. | Knaccudukamus cranei. PaccmarpuBaroTcss  BONpOChl  KiacCU(UKAMK  CTaseid,
KoHcTpyKkmonusie MapKUpOBKa  YIIEpPOAUCTBIX M JIETUPOBAHHBIX  CTaJIEH.
cTalu KoHCTpyKIIMOHHBIE CTalid: COCTaB, CBOWCTBA, IPUMEHEHUE,

BJIMSIHHE JIETUPYIOIIUX J100aBOK Ha CTPYKTYPY U CBOMCTBA CTaJIH.
KoncTpykunoHnHusle — yriepoauctoele  ctanu.  JlerupoBaHHbIE
KOHCTPYKLIMOHHBIE CTaJIN. Pexxumel YIIPOUHSOLIEN
TepMooOpaboTku. TepMooOpaboTKa KOHCTPYKIIMOHHBIX CTaJIeH.

2.2. | UHCTpyMEHTANBHbIC WNHcTpyMeHTallbHbIE YIIIEPOAUCTHIE U JIETUPOBAHHBIE CTaNH.

cTanm [TpuHIMIIBI JIETUPOBAHUSA MHCTPYMEHTAJIBHBIX CTaJIeH.
Herennocrolikue ctamu ¢  HEOONBIIOW MPOKATMBAEMOCTHIO;
JIETUPOBAHHBIE CTAlIM IOBBIIICHHOW TMPOKAIMBAEMOCTH, HE
o0Jaaronre TeI0CTOUKOCThIO, TEMJIOCTOMKUE OBICTPOPEKYIINE
ctayii. Ctanu As peXylero U U3MEPHUTEIbHOT0 MHCTPYMEHTA.
[tamnoBsle cTanu 11 1eOPMUPOBAHUS B XOJIOJHOM U TOpSIYEM
COCTOSIHUHU. BricTpopexyime CTaJIu. TepmooOpaboTka
WHCTPYMEHTAJIBHBIX ~CTajiell, OCOOEHHOCTH TepMOOOPaOOTKHU
OBICTPOPEXKYIINX cTalel (3akajka, TPOMHOHN OTIycK; 0OpaboTka
XO0JIOZIOM H OTITYCK).
2.3 | Koppo3unoHnHo-croiikue PaccmaTpuBaercs coctaB, CTpYKTypa U CBOWCTBAa XPOMMCTBIX

MaTepuabl.

u XPOMOHHUKEJIEBBIX HEPKaBEIOIINX cTaJeH,




n/n

HaumenoBaHue pasjaesa
AUCHHILIMHBI

Conep:xkanue

IIpenu3roHHbIE CTANIH.
UyryHsl.

BBICOKOJICTUPOBAHHBIX KHUCJIOTOCTOMKUX CTaJ€d M CIUIaBOB,
JKapOIMPOYHBIX CTaJIel U CIIaBOB. [IpuBOASTCS CIOCOOBI 3aIIUTHI
OT KOppo3uu. PaccMarpuBarOTCS TakKe CTajld W CIUIaBbl C
0COObIMU  (DM3UYECKUMH CBOMCTBAMH: MArHUTHBIE C BBICOKHM
CONPOTHUBIICHUEM ISl HAarpeBaTeJIbHBIX MPUOOPOB, C 3aJaHHBIM
TeMITIEpaTypHbIM KOA(D(DHUIIMEHTOM JUHEHHOTO pAaCHIUpPEHUs, C
0COOBIMU YIIPYTHUMH CBOMCTBAMHU.

2.4

Ctpoenue, CBOMCTBa U
MpUMEHEHUE YyT'yHa

[IpuBonsATcs cBeneHUsT O 4YyryHax: HUX Kiaccudukars,
MapKUpOBKa, CTPYKTYpa, CBOIICTBa, TepMOOOpaboTKa,
npuMeHeHue. benble, cepble, KOBKHE, BBICOKOIIPOYHEIE,
aHTU(pUKIMOHHBIE UyryHbl. [IpuBOAsTCSA CBeneHHUs O crocobax
MOJIyYeHUsI KOBKOTO 4yryHa TMpU OTXKUTe Oeloro 4yrysa.
PaccmarpuBatoTcsi mpoueccsl MOAW(UKAIUMU W MOJNyYSHHS
BBICOKOIIPOYHOT0 uyryHa. [I[puMeHeHne yyryHos.

Temvl nabopamopHblx 3aHAMUL

2.1 | MukpoaHanu3 4yryHOB U N3yuenne CTpyKTypbl 4YyryHOB (Oe€ibIX, CEpbIX, KOBKHX,
OTOXKKEHHBIX BBICOKOIIPOYHBIX), J03BTEKTONIHBIX, HBTEKTONIHBIX u
YIIEPOAUCTBIX U 3a9BTEKTOMHBIX CTaJ€ B pABHOBECHOM COCTOSIHHUM.
JIETUPOBAHHBIX CTaJIEH

2.2 | MukpoaHanus MukpoaHaau3 CcTajd B 3aKaJICHHOM COCTOSIHUM (COpOMT,
TepMooOpaboTaHHOU TPOOCUJl, MApPTEHCUT, OEHHUT B TMEPErpeTOM COCTOSHUM).
cTalu HccnenoBanust CTPYKTYpbl CTalM IOCJIE HEMOJHOM W TMOJHOMN

3aKaJIKe, HU3KOr0, CPETHETO U BHICOKOT'O OTIYCKA.

2.3 | Mukpoananuz XTO W3ywaercs cTpykTypa MHKpOHUTU(GOB IIEMEHTOBAaHHOM,
cTayien A30TUPOBAHHOW CTalM, ONPENENAECTCS TBEPAOCTb, JEIA0OTCs

BbIBOABI O BiusHMM XTO Ha CTpyKTypy M CBOMCTBa.
Omnpenensiercs IIyOMHAa LEMEHTOBAHHOTO M a30THPOBAHHOIO
CJIOEB.
3. Tepmuueckasi 00pad0TKa MeTAJJIOB U CIJIABOB
Cooepoicarnue 1eKYuoOHHO20 Kypca

3.1. | TeopeTuueckrue OCHOBBI Knaccupukanus  BugoB  TO.  TepmoobpaboTka,  He
TEPMHUECKON 00pabOTKH | COMPOBOKAAIOIIASICS (azoBbIMUI MIPEBPALLEHUSIMH, u
CTaJIH. TepMOOOpaboTKa, COIIPOBOXKAAIOILASCS (bazoBbIMU

MpEBPAIICHUSIMHU. TepmoobpaboTka v (ha3oBbIMH
npeBpalieHusIMUA:  0e3 TMOIMMOP(HBIX TNpeBpalleHud U ¢
noJuMop(dHBIMU NpeBpaleHusMu. [IpeBpaienus npu Harpese u
oxnaxaeHuu. Bo3spar. Pexpucramuszanus. [leperpes. OcHOBHbIE
BUJBI TepMO0OpaboTku: oTxur | pona, orxur |l pona (Bkimouas
HOPMaJIU3aIHIo), 3aKaJka, OTITYCK (crapenue).
Tepmomexannyeckass oOpabotrka. IIpeBpaiieHus B cTansx INpU
HarpeBe M oxJjaxaeHuu. HuddysnonHoe u 6e3audy3noHHOe
MIpeBpaLICHHUSI. Juarpamma  M30TEpMUYECKOro  pacrnajia
aycreHuta. llepnuTtHOE, TpPOOCTUTHOE, MAapTEHCUTHOE U
OeliHUTHOE TpeBpalieHus. Buapl oTXura M TEXHOJIOTUU HUX
IIPOBEJICHMUSI.

3.2. | Texnomnorust TO cramm: Orxur | poma: romorenuszauusi (Aud@y3HMOHHBIA OTXKMHI),

OTXMHT. 3aKajka CTaJu.
[IpeBpaiienus B
3aKaJleHHOM CTalu npu
ornycke. OTIyCK CTaJIH.

PEKPUCTATUIM3ALMOHHBIN, AJI CHATHUS OCTAaTOYHBIX HANpPsKEHUH.
Orxur Il poma: mTOMHBIA W HEMONHBIA, HM30TEPMUUYECKHM,
HOpMau3aIus, cepoan3aims.

3akanka CTajau: 3aKajJO4YHbIE CpEIbl, BHIOOP TEMIEpaTyphl
HarpeBa M ero NpojoJKUTEIbLHOCTh. BHYTpEeHHUE HANPSKEHUS B




n/n

HaumenoBaHue pasjaesa
AUCHHILIMHBI

Conep:xkanue

3aKaJICHHOM CTaiy. 3aKaIMBaeMOCTh M IMPOKAIMBAEMOCTh CTaJIH.
CrocoOBl  3aKalKu: HETpepbIBHAsA,  NPEpBIBUCTAS, c
CaMOOTITYyCKOM, CTylHeHuaTas, u3zoTepmuueckas. OOpaboTka
3aKaJIEHHOH CTaJI XOJI0JIOM. 4 MpeBpalieHns IpH OTITYCKE CTaJIH.
OTmyck cTanu: HU3KHMA, CpeHnH, BeICOKHHA. OOpaboTKa X0I040M.
[ToBepxHOCTHast 3akanka. TepmomexaHumdeckas 0OpabOTKa.
OcobeHHOCTH TePMOOOPAOOTKHY JIETUPOBAHHBIX CTAJICH.

3.3.

XUMHKO-TEpMHUYECKast
o0OpaboTka cranu

[IpuBoasTcss cBenenus o knaccudukamuu XTO, pexumax
TEXHOJIOTHM  LIEMEHTAllMM, a30TUPOBAHUs, I[IMAaHUPOBAHMS,
HUTPOILIEMEHTAIIMU, OopupoBaHus. PaccMOTpeHBI MPOIECCHI
T PY3MOHHBIN METaJUTU3alNH.

Temvbl 1ab0pamopHbix 3aHAMULL

3.1

3akajika U OTILYCK CTaJIu

[MpoBoautcst  TepMooOpabOTKa, W3y4daeTcss  CTPYKTYypa,
OIPENIENISIeTCS] TBEPIOCTH CTAIIH.

3.2

OTxUT 1 HOpMATH3ALUS
cTanu

HpOBOII?ITC?I Pa3siIM4HbIC BHJbBI OTXXHUI'a W HOPMaJIM3alus,
OTpeeNsieTcss TBEPAOCTh OTOXOKEHHONM W HOPMaIM30BaHHOMN
CTaJM, U3y4aeTcsl CTPYKTYypa, JeJaeTcs 000O0Iaromed BbIBOI O
BIUSHUM BUIOB TEPMHUYECKOH 0OpabOTKH Ha CTPYKTYpy U
CBOICTBA CTAJICH.

3.3

3akaika u CTapCHUC
AJIFOMHMHHECBBIX CITJIaBOB

HpOBOI[I/ITCH 3adKaJika U CTapCHUC AYPATIFOMUHUS IIPU PA3HBIX
TEMIICpaTypax ©W JJIWUTCIBHOCTH BBIACPIKKHU. OnpeaensnoTcsl
TBEPAOCTD 3aKAJICHHOT'O U COCTAPCHHOI'O AJIIOMUHHA.

HBeTHbIe METaJJIbI U

CIlJ1aBblI. HOpOIIIKOBBIe METaJlJIbI.

Cooeporcarnue 1eKYUOHHO20 Kypca

4.1.

CrutaBbl aITIOMHHHAS

[TpuBoasATCsS cBeleHUsi O Jierkux HBeTHbIX Mertamiax (Al,
Mg,Ti) um wux cmiaBax. Krnaccudukanus craos Al
(redopmupyemMsble: AypaTlOMUHBI, KOBOYHBIE, BBICOKOIIPOYHBIE,
XKapomnpouHble; TuTeiHbie: curymuHbl, Al — Cu), sxaponpoyHsIe.
MapxkupoBka TEXHUYECKOTO Al U CIUIaBOB Al.
Tepmoynpounsiembie cruiaBsl Al U HeTepMOyNpoOYHSEMBbIE.
[Tpouecc Tepmoympounenus (TY): 3akaka + craperue. MexaHu3m
ynpounenus nipu TY. Crnedennbie cruiaBsl Al (cocraB, CBOMCTBa,
IIPUMEHEHHE, MapKUPOBKA).

4.2.

CruiaBel Maraust
Twurana

Marnuii ¥ €ro CIUIaBbl: JIETUPYIOIIME JJIEMEHTBl U HUX
BiusiHHe Ha cBoiictBa Mg (Mn, Al u gp.). MapkupoBka.
TepmooOpaboTka CIUIaBOB Mg (romoreHusanus,
PEKPUCTAUTM3ALMOHHBI  OTXKUI, 3aKajka ¥  CTapeHue).
VYrpouHsieMble U TEPMOYNPOYHSIEMbIE CIUIaBbl, AeHOpMHUpYyeMbIe
u gnureiiHble. CocTaB, CBOWCTBA, NpUMEHEHHE. MapKupoBKa.
PaccmarpuBaeTcs cTpOeHHE, COCTaB M CBOICTBA JIETKOTO MeTajlia
TUTaHAa W €ro CIUIaBOB. MapKupoBKa cIUTaBOB Ti, OCHOBHBIC
JICTHPYIOIINE 3JIEMEHTHI, UX BIHMSHHE HA CTPYKTYPY U CBOWCTBA
cruiaBoB Ti. Ctpykrypa ciiaBoB Ti: a, B, ot B — cruiaBsl Ti, ux
CBONCTBA, IIPUMEHEHNE. TepmooOpaboTka TUTaHOBBIX
01HO(a3HBIX U JBYX(a3HBIX CIUIABOB, MX PHMEHECHUE.

4.3

CaBel MCIHU U HUKCIIA

IIpuBoasiTCS CBOMCTBa, COCTaB M MAapKHUPOBKA TSHKEIBIX
nBetHeix MeTauioB (Cu, Ni). Crutael Cu: OpoH3bI, JaTyHH,
ME/IHO-HUKEJEBble CIUIaBbl. PaccMmarpuBaioTCs IUTEHHBIE U
nedbopmMupyeMble  CIUTaBbl, UX  npuMeHeHue. (OCHOBHBIE
JIETUPYIOIINE DJIEMEHTHl M UX BIUSHUE Ha CTPYKTYPY U CBOHCTBA
cruiaBoB. TepmoobOpaboTka crnaBoB. Ilpumenenue. IIpuBonsTcs




HaumenoBaHue pasjaesa

Conep:xkanue
n/n JTUCIHUILINHBI
CBEJICHWSI O HHUKEIE MW €ro CIUIaBax: KapOCTOHKHE,
AHTUKOPPO3UIHBIE, C  BBICOKMM  JJICKTPOCOIPOTHUBIICHHEM,
OONbIION  ANIeKTpOABWXKYWIEH cwiod u 1ap. Ilpumenenue
HUKEJIEBBIX CILUIABOB.
4.4 | AHTUQPUKIIMOHHBIC PaccMoTpeHbI 0JIOBSIHHBIC, CBUHIIOBBIC U IMHKOBBIE 0200UTHI,

cruiassl. [TopomikoBsie
Marepuasibl. KOMIO3UTHI.
Hanomarepuassi.

MapKUpOBKa, CBOWCTBA, CTPOCHHE, NPUMEHEHHE. PaccMOTpeHBI
amMopQHBIE MeTaIbl (METAaUTMYEeCKUe CTEKJIa), METaUlbl C
aMsThI0 (POPMBI, HEKOTOPbIE MOPOIIKOBbIE MaTepUabl (TBEpIbIe
CIUIaBbl, IIOPUCTBIC, DJIEKTPOTEXHUYECKHE, KAPOIPOUHBIE,
(GpUKLHMOHHbIE,  AHTU(QPUKLUUOHHBIE U  BBICOKOIPOUHBIE).
IIpuBogsTCs TakXKe CBEIEHHS O CTPOCHMM U CBOMCTBAx
HEKOTOPBIX KOMIIO3MLMOHHBIX MaTepuanoB. Buiel, crpoeHue u
cBoiicTBa KoMIo3uToB. O6nacTs npumeneHus. Hanomarepuaisl u
HaHOTexHoJoruu. CTpoeHue U CBOICTBA HAHOMATEPUAJIOB.

Temvl nabopamopHblx 3aHAMUL

4.1 | MukpocTpykTypa B mMuKpockonm m3ydaroTcsi cTpykTypa o, 3, a+f- TuTaHOBBIE
AIIOMUHHUEBBIX U CIUIaBbI, 1YPaIOMUHUMN, CHITyMHUH.
TUTAHOBBIX CIIJIABOB
(2gac.)
4.2 | MukpoaHaiau3 MEeJHbIX Wzyuaercs cTpykTypa OpoOH3, JaTyHEeH, TEXHHYECKOIro
cr1aBoB (2uac.) ATIOMUHMSL.
4.3 | MukpoaHnanus Nzyuaercs crpykrypa 06ab0utoB b83 u TBepmpix cmnaBoB
AHTH()PUKITNOHHBIX U BK6, T16K6.
IIOPOILIKOBBIX
MaTepuaios (2 yac.)
5. Hemera/ummueckne MaTepHuaJibl
Cooepoicanue 1eKYyuoHH020 Kypca
5.1. | [Honmumepsl. [Tnactmaccel [IpuBeneHb! cBEIEHNs O CTPOEHUU U CBOMCTBAaX MOJUMEPOB,
kinaccupukanuu. [lo ¢gopme Monekyn moiauMepbl JAensTcs Ha
JIMHEHHBIC (1enoBUAHbBIE), pPa3BETBIICHHBIE, ILUIOCKHE,
JIECTHUYHbIE, MPOCTPAaHCTBEHHbIE (ceTyarble). Duznueckue
COCTOSIHUSI TIOJIUMEPOB: CTEKJI000pa3HOe, BBICOKOAJIACTUYHOE U
BA3KOTEKyuee.  TepMoIIaCTUUHBIE U TEPMOPEAKTHUBHBIE
MOJIMMEPBl — HMX CHOCOOHOCTh K BTOPUYHOM mepepadoTKe.
Crapenue nonumepoB. CoctaB M KiaccuUKaIMs IIacTMacc.
TepmorutacTiyHbple  IUIACTMAcChl. TepMOCTOMKHME  IUIACTHUKH.
TepMopeaKkTHBHBIE IIACTMACCHI (C MOPOIIKOBBIM HAIOJIHUTENEM,
C BOJIOKHUCTHIM  HAIOJHUTEJIEM, CIOMCTBIE IJIACTMAcCCHhl,
JpeBECHOCIONCTbIE U Jip.). CrocoObl M3rOTOBJIEHUS M3JEIHNA U3
miactmacc.  CBoiCTBa  IUIacTMacc M IUIACTMAcCChl  Kak
KOHCTPYKLIMOHHBI MaTepuan. ['a30HalOIHEHHbIE IJIACTMACCHI.
[TnacTMacchl Kak KOHCTPYKITMOHHBIE MaTE€pHAaIbL.
5.2. | IpeBecHble MaTepHasibl. PaccMoTpeHbl CBOWCTBAa M CTPOEHHME IPEBECUHBI, JPEBECHBIX
MarepuanoB. (CBOWCTBAa, CTpOEHWE, IPUMEHEHHE, BIIMSHUE
BJIQ)KHOCTH Ha CBOWCTBA JpeBecHHBbI. IIOpoKHM npeBecHHBI U HX
BJIMSIHUE HA CBOWMCTBA JIPEBECUHBI. JIaKOKpacCOYHbBIE MaTE€pUAIIbI:
CTpPOEHHE, CBOMCTBA. TE€XHOIOI Ul IPUMEHEHUS.
5.3. | Pe3una. Crexkio. [IpuBonsATCS CBENEHHS O XMMHYECKOM COCTaBE€, CTPOCHHUH U

CuTajuisl.

CBOICTBaxX pe3uHbl. YKa3zaHbl 00JaCTU MPUMEHEHUS TEXHUUECKUX
COpTOB pe3uHbl. MexaHu3m crTapeHus pe3uHbl. lIpaBuna
XPAHEHMS PE3UHOBBIX U3JIEIUN.




Ne | HammeHnoBaHue pa3jaesa
Conep:xkanue
n/n JAMCIMIIJIMHbBI
Jlanel  cBeleHHsT O CTEKJE: MPOMU3BOJCTBO  CTEKIa,
XHMHUYECKHH COCTaB, CBOWCTBa, mNpuMeHeHue. Kpacurenu
TJIYIIATEIH, BOCCTAHOBUTEIM, OKUCIHTEIN W JAPYrue A00aBKH.
Crexnonsaenus. [I[pumenenue crekna.
Cutaiiel: U UX CTPOCHHE, CBOWCTBA, MpUMEHEHHE. THuIb
CHUTAJLJIOB
Temwl 1abopamopublx 3aHAMUL
5.1. | Ompenenenue CBOKUCTB [IpoBoasitTcss  ucnblTaHUs ~ HA  W3rMO,  pacTsHKEHHE,
IJIACTMACC omnpeneaeHue TBEPJIOCTH, Ha TEPMOILIACTHYHOCTD,
TEPMOAKTHUBHOCTb.
5.2 | Ctpoenue u cBOICTBa N3yuenne Makpo- U MHUKPOCTPOEHUS JIPEBECUHBI, U3YUCHHUE
JIPEBECHHBI. €€ CBOWCTB BJIOJIb U TOINEPEK BOJIOKOH. BimsHUE BIaXHOCTH Ha
CBOMCTBA JPEBECUHBI.

5. IlepeyeHb y4eOHO-MeTOAUYECKOT0 oOecreyeHus HJIs CAMOCTOATEIbLHOM
padoThI 00y4aIOIIUXCH MO AUCHUILINHE (MOLYJIIO)

Jlist caMOCTOSITEbHON pabOThI CTYJJEHTOB PEKOMEHAYIOTCS YUeOHUKH, ydeOHble mocoous (B
TOM YHCJIE TIO BBINOJHEHHUIO KYpPCOBOTO IIPOEKTA), 3JCKTPOHHBIE DPECypChl, aHAU3 KOTOPBIX
IO3BOJISIET UM BBIIOJHSTH KYpCOBOM MPOEKT, OATOTOBUTHCS K 3a4ETy U IK3aMEHY.

B uwactHoctn, yuebHuk C.M. Anaum, IL.M. I'puropreB, A.H. PocroBueB TexHonorus
KOHCTPYKLUMOHHBIX Marepuaios / [lox pen. A.H. PocToBueBa: ponyiieH B kayecTBe yuyeOHUKaA IS
ctyneHtoB TO®. — M.: Ilpoceemenue. 1986 — 312 c. HaxomuTcs B CBOOOJHOM JOCTYIIE B
nouckoBbIx cucremax Googl, Yandex u t.1. pyroro yueOHHKa /Il JaHHOW CIICIIMAIBHOCTH HET.

Kpowme toro, noctynHsl cienyromue caiiTel B HayuyHoil Oudinorexke HOU Keml'V:

9BC «3nanuym» - http:// znanium.com

ObC u3natenscTBa «Jlauby - http:// e.lanbook.com

OBC «Opmnaiit» http:// biblioteka-onkin.com

OBC «YuuBepcanbHas 6ubnmuorekay - http:// biblioclub.ru

VYHuBepcanbHas CIPaBOYHO-UH(POPMALIMOHHAS HOJTHOTEKCTOBAsI 0a3a  JaHHBIX
nepuoauueckux u3manuii http:// ivisi.ru (mocrym ¢ 01.01.2015 r.)

6. ®OOoHA OUEHOYHBIX CPEICTB /ISl IPOBEACHUS IPOMEXKYTOYHOMH
arrecTaluy 00y4arIMUXCcs M0 JUCUUILINHE (MOXYJIIO)

6.1. ITacnopm ¢honoa oyenounvlx cpeocme no oucyuniune (Mooyio)

Ne | Kontpomupyemslie paznenst (Temsl) | Kox konTponupyemoit HalMEHOBAaHUE
/0 | AUCIUITUHBI KoMIreTeHIMU™ (Win e€ 4yacTu) / U ee | OLIEHOYHOTO
(pe3yapTaThl 1O pa3enam) (hOPMYTUPOBKA — 10 HCENAHUIO CpeJlicTBa
1. | CtpoeHue u cBOHCTBA METAIIIOB CIIK-3, CIIK-8, CIIK-11 (1 u 2 4-x ypoBHeEBas
YPOBEHB) cucrema o
Topmy u
Knuddopay
2. | Konctpykunonusie u | CIIK-3, CIIK-11 (2 ypoBeHb) 4-x ypoBHeBas
UHCTPYMEHTAJIbHbIE CTaIN cucreMa 1O
Topmy u
Knuddopay
3. | Tepmuueckas oopadorka metayuioB | CIIK-3, CIIK-11 (3 u 4 ypoBeHb) 4-x ypoBHeBas
cucreMa 1O
Topny u




Ne | KouTtponupyembie pazzaensl (Tembl) | Kox koHTponupyemoit HAaNMEHOBAHUE
I/ | OACIIUTUIAHEI KOMITETeHIIMU* (WK €€ yacTu) / ¥ €€ | OIICHOYHOTO
(pe3yJsbTaThl 110 pasjenam) (bopMyITHPOBKa — 1O dHcenanuio CpEICTBa
Kmndppopny
4. | lIBeTHbIC METAJLIBI U CILIABbHI CIIK-3, CIIK-11 (3 u 4 ypoBeHb) 4-x ypoBHeBas
CIIK-8 (1-3 ypoBeHb) cucTtemMa IO
Topmy u
Kmndppopny
5. | Hemeramnbl CIIK-3, CIIK-11 (3 u 4 ypoBeHb) 4-X ypoBHEBas
CIIK-8 (2-3 ypoBeHnb) cucTtemMa 1O
Topmy u
Kmndppopny

6.2. Tunoevie KOHmMpOAbHBIE 3A0AHUA UTU UHbIE MAMEPUATIbL
6.2.1. DK3ameH

a) KOHCTpYKIIMOHHBIC ~ JIETHPOBAaHHBIC CTallM: XHMMHUYECKUW COCTaB, CBOMCTBA,
HpI/IMeHeHI/Ie IJIA U3TOTOBJICHUA I{eTaneﬁ I[BHFaTeJIeﬁ MallInH.
0) BeicTpopexymye  crajud: XUMHYECKHH COCTaB, CBOWMCTBA, TepMOOOpaboOTKa,
IPUMCHCHUE.
3auer

a) JJaboparopnas padota «MHUKpOaHAIN3 YYTYHOBY

Bonpoc: Kakue uyyryHbl npuMeHsI0TCS Ui U3TOTOBIEHUS KoyieH4yatbix BanoB JIBC u nouemy?
0) JlaboparopHast pabota « MUKpOaHAIH3 YIIIEPOIUCTBIX CTAICH

Bonpoc: Kakue cranu v mouemy UCHONB3YIOTCS IPH CTPOUTEIHCTBE MOCTOB?

KypcoBble npoeKTsbI
Tema: Beibop matepuana u peskuma TO 71 H3rOTOBJICHUS PACTIPEACTUTEIILHBIX BaJIOB.

Tema: Beibop maTtepuana u pesxkuma TO 1715 U3rOTOBIEHUS KY30BOB JIETKOBBIX aBTOMOOMIIEH.
[IpakTuuecku GOpMUPYIOTCS BCE KOMIIETSHITUH.

B) OueHka BBICTABISICTCA CTYIEHTY, €CIM OH IIOKa3blBaeT YMEHHE aHaJu3HpOBaTh
UMEIOIIMICS MaTepuai, NPUBOJUTH AapTyMEHTHI, JIOKAa3bIBAIOIIME BO3MOXKHOCTh MPUMEHEHHS
MPEAJIOKEHHOTO MaTepuaa JJisl U3roTOBJICHUS U3JENHS, YTO TOKA3BIBAET €ro BIa/ICHUE U3YYEHHBIM
MaTepHajioM, MOXKET HE TOJIbKO MPUBOJUTH BBHIOOP, HO W OBJIaJeBaET (YaCTUYHO) KOMIETEHIIUSIMHU
CIIK — 11, CIIK — 3, B xakoii-to ctenenn CIIK - 8.

TunoBblie KOHTPOJIbHBIC 3aJaHUA

B kauecTBe OIIEHOUHBIX MAaTEPUAJIOB HCIIOJIB3YETCS TMPOBEACHHE IPOBEPOUYHBIX paboT Ha
1a00PaTOPHBIX 3aHATHAX, 33JaHUEC KOTOPBIX ITO3BOJISIET MPOBECTH MPOBEPKY CHOPMHUPOBAHHOCTU
kommetennuii CIIK — 11, CIIK — 3, CIIK — 8.

Hanpumep:
Pabota Ne 1
Bapuanr 7
[TonpoOyiiTe pa3zpaboTaTh J1AOOPATOPHYIO pabOTy MO TEpMHUUYECKOM O00padoTKe CcTamu B
IBPUCTUYECKOM BapUaHTE.

Pa6ota Ne 2
BapuanT 6
Omnpenenute BepHBI WK HE BEPHBI IPUBEICHHBIC HUKE TE3HUCHI:
1. BBICTpOpEKYIIYIO CTalTb HA3bIBAIOT CAMOKAJIOM, T.K. OHA 3aKaJIMBAETCs Ha BO3IyXe.
2. JlocTaTo4YHBI M CBOMCTBA OBICTPOPEIKYIIEH CTAIM JUIS SKCILTyaTaI[iH TOCie TaKoi 3aKanku?
6.2.2 Tunoevie kKonmpobHble 3a0aHUA WU UHblE Mamepuansl * (6 coomeemcmeuu ¢



mabauyetl 6.1)

ITo Topny u Knuddopay moapazymeBaeTcst OIIeHKa KOMIETEHIINHA Ha 4-X YPOBHSIX:

1) Heoco3HaHHasi HEKOMIIETCHTHOCTb,

2) Oco3HaHHast HEKOMIIETEHTHOCTb,

3) Oco3HaHHAasi KOMIIETEHTHOCTD,

4) Heoco3HaHHasi KOMIETEHTHOCTb.

4-plif yPOBEHb «HEOCO3HAHHAs KOMIIETEHTHOCTbY» IPEIOoJaracT pelieHue HETUIIOBBIX 3a7a4

(oTIMYHO),

3-uil ypoBeHb TpEAINoJaraeT pPEUICHWE THIOBBIX 3a7ad 0e3 IOJACKa3KW MpernojaBaTess
(xoporo),

2-0if ypOBEHBb MpPEAIoJIaraeT pPEIICHHE THIIOBBIX 3a/la4 C IOJCKA3KOW IIpernojaBaTels
(YIOBJIETBOPUTEIHHO),

1-p1if ypoBEHb MOKa3bIBAET HEKOMIIETEHTHOCTh (HEYAOBIECTBOPUTEIBHO).

6.3 Memoouueckue mamepuainl, onpeoenaroujue npouedypvl OUeHUBaAHUA 3HAHUIL,
YMeHUIl, HA8bIK0E U (UU) ONbIMA OesAmeNbHOCMU, XAPAKmepu3youjue Imanbsl
dopmuposanus komnemenyuii

a) cucrema ouenuBanus no Topny u Knuddopay

3HaHUSA, YMEHMS W BIAQJCHMS OLICHHUBAIOTCS HENPEPBIBHO B XOJ€ JEKUUH U INPAKTUYECKUX
3aHATHHA, B IPOLECCE NPOBEACHUS TEKYILIUX KOHTPOJIbHBIX MEPONPUSITHNA BO BPEMs ayIUTOPHON U
BHEAYJIUTOPHOU pabOThI CTYICHTOB.

JUis NpOJABHUHYTHIX CTYIEHTOB €CTh 3BPUCTHUYECKHE 3aJaHUSl IO TBOPYECKUM IIPOEKTaM MU
3a/IaHUSIM.

1 ypoBennb. Heoco3HaHHasi HeKOMIIETeHTHOCTb. CTyIEHT IJIOXO OBIAJEN H3Y4YEHHBIM
coJlep)kaHueM yuyeOHHKa, He JIOY4HII, He JOIMOHSII; HEe 3HAeT, IJIe HalTHU HYXKHBI Marepual, a mpu
€ro HaJIMYUHM HE yMeeT aHaJN3upOBaThb W OTOMPATh €r0, BBHIICIUTH TJIABHOE, YTO HYKHO TMOHSATH,
OLICHUTh; HE B COCTOSIHUM IPaBUJIbHO OLIEHUTh UCTUHHBIA CBOW YPOBEHb, HE BUAUT HEIOCTATKOB B
CBOEM MOJArOTOBKE; HE IMOHMUMAET MEXIUCIUIUIMHAPHBIX CBSI3€il B COJAEp)KAaHUU Pa3IMUHBIX
peaMeToB, (parMeHTapHO BUIUT €AMHYI0 KapTHHY Mupa. Mensiue 30 % npaBUIIBHBIX OTBETOB Ha
MIOCTaBJIEHHBIE BOIPOCHI.

2 ypoBeHb. OcoO3HaHHAsET HEKOMIIETEHTHOCTb. OJTOT YPOBEHb O3HAYa€T, YTO CTYICHT
OCO3HAET CBOE HE3HAHME, XOUET JIMKBUAUPOBATH MPOOENbI B 3HAHUAX, HO MPOOEsbl B MpeablayIen
6a30B0i1 (IIpeIMeTHOI) OArOTOBKE HE MO3BOJISAIOT €MY BBIUTH Ha CleAyouuil ypoBeHb. OHaKO, OH
Ipu Hajajexaueil paboTe MOXKET MOBBICUTh CBOM pe3yJbTaThl (IIpaBUJIbHBbIE OTBETHI Ha 51%).
CryneHT NOMKEH OCO3HaTh HEOOXOIUMOCTh CBOEH CaMOCTOSATENbHOW paboThl ¢ HH(OpMaluei,
YUUTBHCS HAXOJUTh PEIICHUS IPEAJIOKEHHBIX 3a/1a4 X0Ts Obl ¢ MOJICKAa3KOM, a 3aTeM U 0e3 MOJICKa3Ku
IpenoaaBarers.

3 ypoBeHb. (Oco3HaHHAS KOMIETEHTHOCTb. CTYIEHT JOMKEH BIAACTh METOJAMHU
CaMOCTOSITENIFHOTO PELICHUs TPaJULMOHHBIX (CTaHJAPTHBIX) 3a7au 0e3 MOACKa3KH MpernojaBarTens,
npaBUIbHO OTBe4YaTh Ha 60%-70% TECTOBBIX BOMPOCOB, HE MeHEee 2/3 BOMPOCOB IK3aMEHAITMOHHBIX
Y 3a4€THBIX; BJIAJIETh METOAAMH aKTHUBU3ALUU MBICIUTEIbHON JEATEIBHOCTH; BUIETh JOCTOMHCTBA U
HEJOCTaTKU B OpraHU3alMy y4eOHOro mpolecca CTYACHTOB BO BpeMs MpakTuk. CTyIdeHT o0si3aH
OBJIQIETh METOJIaMU HAXOXJIEHUS, aHAIM3a W OTOOpa MH(OPMALUHU, MPOSABIATH CIHOCOOHOCTH K
camo00pa3zoBaHuio, B T.4. HeopMaibHOMY. J[OIKEH yMeTh MPUMEHATh TEOPETUUYECKUE 3HAHUS Ha
IIPAKTHKE.

4 ypoBeHb. TBopueckuii ypoBeHb. CriocoOeH periaTh HECTaHIAPTHBIC M CUTyaTUBHBIC
3a/1a4¥, BOZHUKAIOIIME B IIPAKTUYECKON AESATEIbHOCTH; IPOEKTUPOBATH IIPOrPAMMBI U COJIEp)KaHNE
yueOHOro MaTepuajga Ha YpPOBHE NPHMEHEHHS HOBBIX MEJarornyeckux TEXHOJIOTHM; BIaJeTh
KOMIIBIOTEPHBIMH ~ TEXHOJIOTHSIMM;  peIlaTh  MpoOJieMbl  B3aUMOJICWCTBUS € JIPYTMMH
IpenojaBaTeNsiMd U CTyA€HTaMHu; paboTaTh B KOMaHA€ M MHAWBHUYAJbHO; YMETh NMPUHUMATh U
OTBEYATh 32 MPUHATHIE PELIEHUS U UX MTOCIEICTBUS; LIMPOKO MCIIOIb30BaTh MEKIIPEIMETHBIE CBA3H;
BUJETh €AMHYI0 KapTUHY MHpa, a He Toiabko e€ ¢parmMeHTsl. CTyneHT JOKEH OBJaJeTh
KIIIOUEBBIMU HaANPEAMETHBIMU KOMIIETEHIIMSIMH, 103BOJISIFOILIMU paboTtath Ha



MEXIUCIUTUTMHAPHOM YPOBHE HE3aBHCHMO OT MPEAMETHOU MOJATrOTOBKH, 00JIafaTh TEXHUYECKOU U
TEXHOJIOTHYECKON KyJIbTypOil, KOMMYHHUKAIIMOHHOM U |T KOMIEeTeHIUSIMH, KpEaTUBHOCTBIO U JIp.

0)

0aJIbHO-PEITHHIOBAsI CMCTEMA OLEHKH JI0CTHKEHU

[IpomexyTouHas aTTecTalus 1o AUCUUIUIMHE (3a4€T) BKIIIOYAET clieAyromue (opMbl KOHTPOJIIS

B cucreme bPC:

Cocrapmsromue | Cymma YueOnas OreHka B aTTecTanuu Bbamner
0amioB JIesITEeIbHOCTD
CTyJIeHTa

Tekymras 60 |[locemenne  nexuuit | 0,5 6ar (MPUCYTCTBUE HA JICKITUH) 8-18
yaeOHas (18 — 36 gac.). 1 oan (axTHBHAS pabora,
JIeATeIILHOCTh KOHCIICKTUPOBAHHE)

JlaGoparopHsbie 1 a7 (oceneHue 3aHsTHS) 24 - 54

paboTtel (18 pabor — | 2 Gaja (BbIIOJIHEHHE PAOOTHI Ha

36 uac.). 51-65%)

3 GaJsu1a (CylIecTBEHHBIN BKJIAJ Ha
3aHATUM  OTHOCHTEIBHO  BCEH
IPYIIBI, CaMOCTOATEIBHOCTh IIPU
BBITIOJIHEHUH PaOOTHI, BBITIOJHEHUE
pabotsI Ha 85,1-100%)

[TpomexyTou- 40 Bormpoc 1 9 6aJsu1a (IOPOrOBOE 3HAYCHHME) 9-20
Has aTTeCTaIus 20 6a10B (MaKCUMAJIBHOE 3HAUCHHE)
Bompoc 2 5 6asn (moporoBoe 3HAYECHNUE) 5-10
10 6amnoB (MakcHMaTbHOE 3HAYCHHE)
Bompoc 3 5 6aJu10B (IIOPOrOBOE 3HAYCHHME) 5-10

10 6amnoB (MakcHMabHOE 3HAYCHUE)

HToroBelii 6ait nmosyyaeTcsi POCTHIM CI0KEHUSM HaOpaHHBIX 0aJIjIoB 1O (hopMaM KOHTPOJIS.
CooTHolIeHne MeX]ly OLlEHKaMu B Oajylax M MX YUCIIOBBIMH U OYKBEHHBIMHM 3KBUBAJIEHTaMU

YCTaHABJIMBAETCS CIEAYIOIINUM 00pa3oMm:

Ilepesoo 6annos uz 100-06anibHol WKAILL 8 YUCTIOB0U U OVKBEHHbIU IKBUBATIEHN

Cymma 6annog . Ipumeyanue
Oyenka Bykeennviii sxeusanenm
0151 OUCYUNTUHbL
86 - 100 5 OTIIMYHO 3a4TEHO
66 - 85 4 XOpOIIIO
51 -65 3 YZIOBJIETBOPUTEIIBHO
0-50 2 HEYJIOBJIETBOPUTEIBHO HE 3a4TEHO

/. TlepeyeHb OCHOBHOW M JONOJHHUTEJIbHOH Y4YeOHOWH JMTEpaTyphl,

HEe00XO0AMMOii 1151 0CBOCHUS TMCUUILIIMHBI (MOTYJIA)

1.

a) OCHOGHAA yueOHaa numepamypa:

Bonkos, 'M. Marepuanosenenne [Tekct] : yaeOnuk s By3oB / . M. Bonkos, B.M.3yeB .
- M. : Axagemus, 2008. - 398c. - (Beicmiee mnpodeccuonanpHoe o0Opa3zoBaHHE). -
Jluteparypa:c.394. - ISBN 978-5-7695-4248-0

I'ynsieB, C.M., PocroBues, A.H. HanotexHomnoruu u HaHomarepuaisl / HaydHblit pemakTop
T.B.bazaiikuna. — HoBoky3nenk, 2010. — 146 c.

Konecos, C.H. MarepuanoBeneHrue U TEXHOJIOTUSI KOHCTPYKIIMOHHBIX MaTePUAIIOB | yYCOHHUK
115t By30B / C. H. Konecos, N.C.Konecos. - U3, 2-e ; mepepal. u gom. - M. : Beicmas mkona,
2007. - 535c. : un. - JIuteparypa:c.525-526. - ISBN 978-5-06-005817-8

Uymauenko, FO.T. MarepuanoBenenue 1yt aBToMexaHuKoB [Tekcr] : yueOHOE mocodue st




npodeccHoHATBHBIX JULEEB, YYUITUIL, KO KEN / 1O. T. UymaueHko,
I'.B.Uymauenko,A.l.I'epacumenko. - PocroB H/J| : ®denuxc, 2008. - 480c. - (HawambHoe
npodeccuonansHoe 0OpazoBanue). - Jlureparypa:c.475. - ISBN 978-5-222-14393-3

5. ®okuH, B.B. MarepuanoBegeHue Ha aBTOMOOWIBHOM TpaHcnopre [Tekcr] : yueOHOe
nocobue st By3oB / B. B. ®okun, C.b.Mapkos. - PoctoB u//l : ®enukc, 2007. - 287c. -
(Bricmiee oopazoBanue). - Jluteparypa:c.283-285. - ISBN 978-5-222-10716-4

0) oononnumenvHan yueonas aumepamypa:

1. Mo3b6epr, P.K. Marepuanosenenue: yueoHoe mocodbue mis crynenros / P.K. Moz6epr; mon
pen. H.3.Crpyse. - Tannun: Banryc, 1976. - 554c¢. : . - bubmuorp.:c.540-544

2. Anan, C.M. TexHomoruss KOHCTPYKIIMOHHBIX MartepuanoB [Tekcr] : ydeOHUK yId
nex.uHctutytoB / C. M. Anan, IL.M.I'puropses, A.H.PoctoBues ; nox pen. A.H.Pocrosuesa. -
M.: IIpoceemenne, 1980. - 224c¢.: un. - bubnuorp.: c.221

3. Temnep, FO.A. MarepuanoBenenue [TekcT]: meroapl aHanu3a, J1abOpaTopHbIe pPadOTHI U
3amaun / 0. A. T'emtep, A.I'.Paxmtanr ; mox pea. A.I'. Paxmranra. - M3n.5-¢ ; mepepa6.u gorr.
- M. : Meramnyprus, 1984. - 384c. : wi. - bubnuorp.: ¢.383

4. Jlaxtun, FO.M. MarepuanoBenenue [Tekct]|: yueObnuk mis By3oB / FO. M. Jlaxtun, B.IL.

JleontreBa. - U3m.2-e; mepepab. u gom. - M.: Mammnoctpoenne, 1980. - 493c.: un. -

bubmuorp.: c.485- 486.

Macnennukos JlabopatopHble paboThI 110 MaTepuaioBeaeHuo. — M., 1980

6. PocroBueB A.H., bazaiikuna T.B. CnoBapu u cnpaBouHuky. CripaBOYHUK 1O TEXHIYECKOMY TP /
[Tox pen. ITpod. A.H Pocrosriesa. — M., - 2000—319 c.

7. Harubun, B.M. KypcoBoe mpoekTupoBaHue Mo MaTepUalOBEACHHUIO [DIEKTpOHHAas Bepcusi|:
Hosoxysnenk, 2009. — 36 c.

o

8. Ilepeyenb pecypcoB HMH(POPMALMOHHO-TEJEKOMMYHUKANUOHHONH CeTH
«HTEpHET», HEOOXOAMMBIX /IJI51 OCBOCHUS AN CIUILIUHBI (MOMYJIA)

OBbC «3nanuym» - http:// znanium.com

OBC m3npatenscTBa «Jlaub» - http:// e.lanbook.com

3BC «¥Opmnaiit» http:// biblioteka-onkin.com

OBC «YHuBepcanbHas obubnuorexay - http:// biblioclub.ru

VHuBepcanbHas CIPaBOYHO-UH(OPMAIIHOHHAS MOJHOTEKCTOBasI 0a3a JAHHBIX MEPHOIUYCCKUX
uzmanuii http:// ivisi.ru (mocrym ¢ 01.01.2015 r.)

9. MeToan4yecKkue yKazaHusl 1Jisi 00y4arOIIUXCs M0 OCBOECHUIO U CIIUTIIMHBI
(MoayJin)

Teopernueckuil MaTepuan Kypca TECHO CBSi3aH € 1-0ff mo 22 JeKiuio, 3aKperuiiercs Ha
nabopaTopHbIX paboTax, MPUAAIONIUX TEOPUH MPAKTUKO-OPUEHTHPOBAHHOCTH W BBIBOJSIIMX Ha
OBJIaJIeHUE cIoco0aMu ONpeIeNIeHNs CBOMCTB, yrpasieHus win B pesynbrate TO, XTO, TMO u ap.
Bce »TH kOMIeTeHIMH HEOOXOIUMBI M B HPOIECCE BBIMOJHEHHUS KYpPCOBOTO MPOEKTa M JAPYTHX
BUJIOB CAMOCTOSATEIbHOU paboOThI, TOATOMY TpeOyeTcsl cucTeMaTH4ecKasl caMOCTosTeNbHas paboTa
[0 TeKCTaM JIEKIUH, ¢ yueOHUKaMU, CIIEMAIbHOM JINTepaTypbl, 00paIlaThCs 32 KOHCYIbTALUAMH, B
COOTBETCTBUU C TpaduKoM HUHAUBUAYyaIbHOM paboTel. Kpome mnocobuss Harmbuna B.M. mo
KypCOBOMY IPOEKTHPOBAHUIO, CIEAYET HCIOJIb30BaTh METOJUYECKHE PEKOMEHIAlUU U3 MOCOOUH:
FO.A. T'ennep, A.I'.Paxmranr (3agada 315 1 MeToauvecke peKOMEHAINHU 110 ee periennio), 0. M.
Jlaxtun, B.I1. JleonsTheBa. Martepuanosenenue (I'napa XV. OCHOBBI palliOHAILHOTO BbIOOpaA CTaIH
(uyryHa) W METOJOB YNPOYHEHHUS JleTajleil MallMH), a TaKKe CIPaBOYHUKH TEpMHUCTa,
MaIIMHOCTPOUTENS, METauI000padoTUnKa; CHPAaBOYHMK JUISI  YUUTENsS TpPYAd; CHPaBOYHHUK
KOHCTPYKTOpA U JIp.

BeinonHenue caMocTosTenbHON paboThl CleyeT COIlacoBaTh C JEKIMSIMU U JJAOOPaTOPHBIMU
pabotamu. Bce 3amaHus HEOOXOIUMO  BBIIOMHATH IOCIE HU3JOKEHHS U MPOpPadOTKU



COOTBETCTBYIOIINX TEM.

[Ipu BBIMOJIHEHWH KYypCOBOM pabOThI HEOOXOAMMO ydecTh ciemyromiee. CTpyKTypa KypcoBOit
paboThl BKJIIOYAET BBEACHUE, OCHOBHYIO YaCTh, 3aKJIFOUEHHE, CIIUCOK MCIOJb3yEeMbIX HCTOYHUKOB.
BBenenue 000CHOBBIBAET 11EJIb, 3a/1a4H paObOThI; aKTYalIbHOCTh TOUKH 3PEHUS BaXKHOCTHU U3y4aeMOro
Bonpoca. OCHOBHasl 4acThb JOJKHA COJIEp)KaTh J1Ba paszena. B mepBom paszene aHanuzupyercs u
00o061aeTcst uHGpOpMaIKs, MOJIyYeHHAas U3 JTUTePaTypPHBIX HCTOYHUKOB

¢ 00s13aTeNIbHBIM YKa3aHUEM CCBUIOK Ha aHAJIU3UPYEMbIC HCTOYHUKH.

Bropoii pazmen mocBsiaeTcsl pelIeHUI0 HHAWBUIYaTbHOTO 33/JaHUs, BKIIIOYAIOLIETO B celd
BBIOOpP KOHKPETHOTO MaTepHalia Jjisi U3roTOBJICHUSI KOHKPETHOM JeTalld, B TOM YHCJIe TEPMUUYECKYIO
00paboTKy ns moiydeHusi TpeOyeMbIX CBOMCTB. CrenyeT MOMHUTb, YTO KYpCOBOM IPOEKT
dbopMupyeT npakTHuuecKu Bee 3akimtoueHHbIe B @I'OC KoMITeTeHITUH.

MeToanuyecKue YKa3aHus 1J1d npenouaBaTeneﬁ 0 OCBOCHHIO JTUCHHUIIIMHBI (MO)Iy.J'Iﬂ)

Kypc «MarepuanoBenenuey IODKEH YUTaTbCAd C ONOPOM HA KOMIETEHIUH, IOJyYEHHBIE
CTYAGHTAaMM IpH H3ydeHUu ¢u3uku (pu3uKa TBEPAOro Teia, KPUCTAIMYECKOE CTPOCHHE,
¢usnyeckue CBOMCTBA, HHEPrUsi, SHTPOINUSA U JAp.), XUMHUH (CTPOEHUE KPHUCTAJUIOB, XUMUYECKUE
CBSI3U, XUMUYECKUE PEaKIMH, XMMUYECKHE CBOWCTBA, MTOJUMEpHU3aLMs, NOJUKOHICHC AU U 1p.), C
HauepTaTeIbHOW IeoMeTpueil M uepueHHeM (KpUCTasllbl, IPOCTPAHCTBEHHBIE PEIETKH, rpaduku,
CXEMBbI, IMarpaMMbl COCTOSIHUS M T.1.). MaTepuanaoBeeHUe — HayKa HHTEHCUBHO pa3BUBAroLIasICs,
HO3TOMY HEOOXOJUMO PETYJISIPHO OTCIIEKHMBATh HOBBIE JOCTHKEHHUS B pa3paboTke, oOpaboTke u
IPUMEHEHUN MaTepUaioB (B T.4. HAHOMATEPHUAJIOB U HAHOTEXHOJIOTUH).

Pexomenpanuu s oOy4eHHs 3a0UHUKOB: pPE3KOE YMEHbIICHHE KOJIMYECTBA YacOB U Tak
Neperpy’>kKeHHOro Kypca (HexBaTtkod yacoB gaxe Ha JIO) TpeOyeT 3HAUMTENBHOTO YBEITHYCHUS
3aTpaT Ha CaMOCTOSITEIbHYIO paboTy cTyneHTOB. HeoOX0quMO B CBS3M C 3TUM BbLIEIUTH Hanbosee
TPYAHBIA JUIsl YCBOEHMsI CTyAGHTaMU MaTepuan JJisi JeKUuid, a Oosee JErkuil 1aBaTh B BHJE
0030pHBIX JIEKIUH IO pa3lienaM Kypca. YBEIMUUTh YUCIO KOHTPOJIBHBIX PAa0OT, s JKENaroLIUX
BBECTU TBOPYECKUE IPOEKTHI, MPOAYMaTh WHTEHCU(PUKALUIO IMPH MPOBEACHUU J1aDOPAaTOPHOTO
npakTukyma (OoJbllle MPaKTHUKH, MEHbIIE TEOPHH), BBOAUTH TUCTAHIIMOHHYIO CHCTEMY OOYyYeHus,
peKoMeH10BaTh cailThl uHTepHeTa U 1p. IIpeacrasnsercs 3p¢GeKTUBHBIM BBEJCHHE PEHTHHIOBOMN U
MOJTyJIbHO-KOMITETEHTHOCTHOM CUCTEM O0YYEHHUS U OLICHKH ITOJTHOTHI YCBOEHHSI COJIePIKaHusl.

10. Ilepeyenb uHGOPMANMUOHHBIX TEXHOJOIMHd, HCHOJIb3yeMbIX MpPH
OCYILECTBJICHMH 00pa30BaTeJILHOI0 Ipolecca M0 JAUCUMILIMHE (MOAYJII0),
BKJIIOYAsSl TNepeYeHb MPOrpaMMHOI0 obOecredyeHUsi W HHMOPMAIMOHHBIX
CIIPABOYHBIX CHCTEM (IIPH HEOOXOAUMOCTH)

Hcnonb30BaHue JIEKTPOHHOTO yUY€OHNKA, MHTEPAKTUBHOM TOCKH, TPE3EHTAIIHH.

11. Onucanme MaTepUAJbHO-TEXHUYECKOH O0a3bl, HeOOXOAMMOW JJIsi
OCylIeCTBJIeHUs 00Pa30BaTEJIbHOIO MPOLECcca M0 IUCHUIINHE (MOTYJII0)

- ayIuBU3yallbHbIE, TEXHUYECKHE M KOMIIBIOTEPHBIE CpeACcTBa OO0y4YeHHs(2 KOMMbIOTEpa C
nmporpaMMaMu  JIIE  TIPOBEACHHSI  JTaOOPAaTOPHBIX  padOT, JJIEKTPOHHBIC TMPOTPAMMBI  JUIS
JEMOHCTpPAIIMH U KOHTPOJIS 3HAHUU U JIp.)

- 1abopaTopHOEe 000pyAOBaHUE: TAOOPATOPHBIC DJIEKTPOIEUH (2 IIT.); METAJUIOTP. MUKPOCKOIIBI
(5 mt.), TBepaOMEpHI (5 TIT.).

- HarJISIHBIC TTOCOOMS: CTEHBI C JUarpaMMaMH COCTOSHUS, U30TEPMHUUYECKOTO paciaja, pocTa
3epeH, MUKPOCTPYKTYpPHI

Ne HanmenoBanue | Koun-Bo dopma
1/ MCIOJIb30BAHUS

II




Ayautopusi Ne31 u 36
1 MHUKPOCKOIIBI 5 PaboTta Ha nmabopaTopHbIX
3aHATHUAX
2 MHCTPYKLIHH K 12 JIabopatopHble pabOTHI
1a00paTOpPHBIM
pabotam
3 Metoanueckas 9 JlabopaTopHbIe pabOTHI
JuTepaTypa
4 | YM — 5 YHuBepcaabHO- 1 HauansHoe mocobue
pa3pbIBHAs MallVHA.
5 IMK -30A. MagTHUKOBBII 1 Hcnonb3yercs Kak HarjasigHoe
Kaneép. mnmocooue JUTSt UCIIBITaHUS
00pa3loB Ha U3JIOM

12. Unble cBeennst ¥ (WJIM) MaTePUAJIbI

12.1. Ilepeuens odpazosamenbHblX mexXHOI102UIL, UCNONB3YEMBIX NPU OCYULECMBIEHUU
oopazoeamenbH0o20 npoyecca no oucyuniune (Mooyio)

MGTOI[ IMPOCKTOB, JUCKYCCHUH, MCTO/J MO3TOBOTO ITypMa.

12.2 3anamus, npogooumsie 6 UHMEPAKMUBHBIX (hopmax

No Pazgen, TeMa qUCIIUIIIINHBL O6bem aynutopHoil paboTel | Dopmbl paboTHI**
n/n B MHTEPAKTHBHBIX (hopMax 1o
BHJIaM 3aHATUH (dac.)™

Jlexir. [Tpaxtu | JIaGop.
1. Tepmuueckas o0OpaboTka 2 [IpounsBoacTBeHHOE
METAJIJIOB U CIIJIABOB POEKTUPOBAHUE
2 [[BeTHBIE MeETaIBI U  CIUIABHIL. 2 [TpousBocTBEHHOE
[TopomikoBbIE METAILIHI. POEKTUPOBAHUE
NTOI'O no nucnuriuue: 4

12.3. Ocobennocmu peanuzayuu OUCUURIUHBL 011 UHEATIUOOE8 U JIUY C
0ZPAHUYECHHBIMU 803MONCHOCHAMU 300P0BbS

Oco0eHHOCTH peanu3aly IporpaMMbl Kypca JUIsi HMHBAJIUIOB M JIOAEH C OrpaHMYE€HHBIMU
BO3MOXHOCTSIMM 3JI0pPOBbSI 3aBHCUT OT COCTOSIHUM HUX 3[0pOBbSi UM KOHKPETHBIX MpPOOIIeM,
BO3HUKAIOIIKX B KaXJ/I0M OTAEIBHOM CITy4ae.

IIpu opranuzanuu oOpa3oOBaTEIBLHOIO Mpolecca s  ClAa0OCHBIIANINX CTYJIEHTOB OT
mpernojaBarens Kypca TpeOyercs ocobas (ukcanuss Ha COOCTBEHHOW apTHKYJIANHUH. [ OBOPUTH
CJIElyeT HEMHOI'O 'POMYE U YETUE.

Ha 3amsaTmsSX mnpenojaBarento TpeOyeTcs yIENATh IOBBIIICHHOE BHUMAHHWE CIHEIHATHHBIM
npodeCCHOHATBHBIM TEpMUHAM, a TaKXXe K HCIOIb30BaHUIO MPOPECCHOHATBHON JeKcuku. Jlis
JYYIIEr0 YCBOEHUS CIaOOCIbIIIAIUMU ClIeHUaIbHOW TEPMUHOJIOTUU HEOOXOIUMO KaXKIbIH pa3s
nUcaTh Ha JOCKE UCIOJIb3yeMble TEPMHUHBI U KOHTPOJIMPOBATH UX YCBOCHHUE.

B nponecce oOydeHuss peKOMEHIyeTcs HMCIOIb30BaTh Pa3HOOOpa3HBbINM HaIJIAIHBIM MaTepual
(KOMIIBIOTEpHBIE MYJIbTUMEIUNHHBIE TIPE3EHTALINN ).

B npomnecce paboThl co CnabOBUASIIMMU CTYJE€HTAMH IE€Iarori4ecKoMy paOOTHUKY CIenyeT
YYUTBIBATh, YTO U1 YCBOGHHS HH(POpPMALMHU CIa0OBUIAIIMM TpeOyercss OoJiblee KOJIMYECTBO
MOBTOPEHUI U TPEHUPOBOK MO CPABHEHHIO C JIMIIAMH C HOPMAJILHBIM 3PEHUEM.

Nndopmannio HeoOXOIUMO NpPENCTaBIsITH B TOM BHIE, B KaKOM €€ MOI Obl MOJIY4YHUTb
cnaboBuasAmuil  oOyvatomuiics: kpynuelid mpudpt (16 - 18 mynkroB). Cremyer HpeaoCTaBHUTH




BO3MOXHOCTh CJIA0OBUASIIUM HCIIOJIb30BaTh 3BYKO3AIMCHIBAIONINE YCTPOMCTBA U KOMIBIOTEPHI BO
BpeMs 3aHATHH 1o Kypcy. [Ipu nekimonHoi Gopme 3aHATHIA CTYICHTY C IUIOXHM 3PEHHEM CIICTyET
pa3pelInTh MOIb30BATHC TUKTO(POHOM - 3TO €ro crnocod KOHCHEeKTHpoBaTh. He crnemyer 3a0bIBaTh,
YTO BCE 3allMCAaHHOE HA JI0CKE JOKHO OBITh 03BYYEHO.

B pabore ¢ ManoMOOWIBHBIMH  OOYYAIOIIUMHUCS MpPelyCMaTPUBAETCS  BO3MOXKHOCTH
KOHCYJIbTAlIUM TIOCPEACTBOM JIEKTPOHHOM IIOYTHI.

CocraBurernb: = b &l PoctoBues A.H., k.T.H., mpodeccop
(paMumnms, THULIUANBI U TOJDKHOCTH MPETIOIaBaTENs)

Maxem paboueti npocpammel OuCYuniuHvl (MOOyis) 0000peH HAYUHO-MemOoOUYeCKUM
cosemom (npomokoa Ne 8 om 22.03.2017 2.).



