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Mporpammy avcumnnnHbl paspaboTan(a)(n) accucteHT, 6/c dasnblitsxmatos M.IM. kadenpa
61OMEONLMHCKOM UHXEHEPUN U YNPaBNEHNS MHHOBAUMSMU VIHXEHEPHbIA MHCTUTYT ,
mfazlyjy@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

B pesynbTtate ocBoeHust aucumnnunHbl "MaTtepuanoseneHme" cTyaeHT npuobpeTtaeT 3HaHWS, yMEeHNs
1 HaBblkK, obecneyrBatowme 0OCTUXEHME LieNieil OCHOBHOW 0b6pa3oBaTtenbHO NporpaMMmbl.

2. MecTO AMcUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHOro obpasosaHus

JaHHas yyebHas oncumnnnHa BktodeHa B pasgen " 53.B.5 MpodgeccnoHanbHbIi" OCHOBHOM
obpaszoBarebHo nporpammel 221400.62 YnpaeneHne Ka4eCTBOM M OTHOCUTCS! K BAPUATMBHOM
yactn. OcBauBaeTcs Ha 2 Kypce, 4 ceMecTp.

OucumnnnHa oTHocuTcs K 6a3oBoii YacTu obuenpodeccuoHanbHoro uukna (62.B3). Ona
HenocpenCcTBEHHO CBA3aHa C AUCLMUNINHAMN eCTEeCTBEHHOHAYy4YHOro 1 MaTteMaTtmuyeckoro umkna
(com3uka, XMMuns) 1 ONMpPaeTcs Ha OCBOEHHbIE NPU U3YYEHUN OaHHbIX OUCUUMNINH 3HAHUS N YMEHUS.
KopekBuantamn ong gucumnnnuHsel "MatepuanoseneHme" asnatcsa gucumnnunibl Ol uukna.

3. KomneteHuuu obyyarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (OOPMUPYIOTCS CNeayoWwmne KOMNETEHUNN:

LLincpp komneteHumu npuoﬁpepf:::avc:?ggm?ﬂenum
OK-2 6
bITb FOTOBbIM K KareropuasnbHOMy BUOEHUIO MAPa, YMETb
(0BLekynbTypHbIE
KOMMETEHLINN) AndpdoepeHLmpoBaTtb pasnnyHblie PopMbl Ero 0CBOEHNS
[K-15 aHanM3npoBaTb NCMOb30BaHNE NPUHLMUNOB CUCTEMDI
(MpocheccnoHabHLIe MEeHeLXMeHTa KayecTea
KOMMeTeHuunn)
OCYLWeCTBASATL COOP AaHHbIX A48 BbINONHEHUS paboT no
NPOEKTUPOBaHNIO BypeHns CKBaxkuH, 0oOblYM HEXDTH 1 rasa,
MK-21 MPOMbICNIOBOMY KOHTPOMIO U PErynmpoBaHnio N3enevyeHms
(npodheccunoHanbHble yrneBoAopoaoB Ha Cylle N Ha Mope, TPYOONPOBOLHOMY
KOMNeTeHLmm) TpaHCnopTy HeddTK 1 rasa, Noa3eMHOMY XpaHeHUIO rasa,
XpaHEeHWIo 1 CObITY HEdPTN, HEPTENPOOYKTOB M CXUXEHHbIX
rasos
MK-9 oLeHMBaTb PUCKK U onNpeaensitTb Mepbl N0 06ecneyeHmno
(npodhbeccmoHanbHble 6e30MacHOCTM TEXHONOMMYECKNX NPOLIECCOB B HEDTEra30BOM
KOMMeTeHuunn) Npou3BOACTBE

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYOEHT:
1. DONXEH 3HaThb:

- OM3MKO-MEeXaHNYeCcKe CBOMCTBA CMaBOB YEPHbIX 1 LIBETHbIX METASNIOB U METO-Abl NX
onpeneneHunsi, MapkMpoBKy CniaBoB U 06nacTb UX NMPUMEHEHUS;

- PU3NKO-MexaHnyeckmne CBOWCTBA KOMMO3ULMOHHbIX Matepunanos 1 METOLbl NX OrnpeneneHns,
obnacTb nx NPUMEHEHUA

- 3aKOHOMEPHOCTN NoBEONEHNSA MaTepmnanos B 00bIYHbIX 1 0CODbIX YCNOBUSX;,
- TEXHONOrn4eckmne oCHOBbl Npon3soacTtea Mmatepmanos N nx 06p8.60TKV|;
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- OCHOBbI KOHCTPYMPOBAHNS HA OCHOBE B3aNMOCBSA3W COCTaBa, CTPYKTYPbl, MEXa-HNYECKMX U
JPU3NYECKIMX CBOMNCTB pa3fiMYyHbIX MaTepuanos.

2. DONTXEH yMeTb:
- NONb30BaTbCH TEXHMYECKOWN AOKYMEHTALUNEN, COAEpXallen CBeAeHNS 0 MmaTepua-nax;

- OLEeHMBaTb BO3MOXHOCTb U LIeNecoobpasHOCTb MCMOIb30BaHUS B TEXHMKE CO-BPEMEHHbIX
mMaTepuanos;

- KONNYECTBEHHO OLIeHMBATb NMPOYHOCTHbIE 1 ApYyrue on3nKo-MexaH1n4eckme na-pamerpbi
MaTepuasnoB, NCMONb3YEMbIX B MPOMbIWIEHHOCTY;

- NICMONb30BaTb NPUEMbI CO34aHUS KOHCTPYKLMOHHbBIX MaTepuanoB pasinyHoro coctasa v CBOWCTB B
npouecce aKkcnnyatauum n peMoHTa 06 beKkToB U 0bopyaoBa-HUS .

3. OONXEH BnaneThb:

- METOL4aMN 3KCNEPUMEHTANIbHOIO N3Yy4eHNs CBONCTB MaTepmnasnos C Liefibio KOHCT-PYnpoBaHns
n3genuin ¢ 3agaHHbIMK aKCrnyaTauMOHHbIMU XapakTePUCTUKaMun, a Takxe ons 06Hapy>KeH|/|9|
DedoeKkToB NMpu Ux U3roToBEHNN N aKCnyaTauuun.

4. NONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

- UICNOMb30BaTb B CBOEW NPOGECCMOHANIbHOW AEATENBHOCTM 3HAHUSMM O CTPOEHUN TPAANLNOHHbIX
N COBPEMEHHbBIX MATEPMANoB, 0 HaNPSXEeHHO-AeOPMUPOBAHHOM COCTOSIHUM Pa3NnYHbIX
KOHCTPYKLIMOHHbBIX MaTepranos, 0 MON3y4ecTu, penakca-umm n SAnTenbHoM NPOYHOCTM MaTepunanos B
YCNOBMSAX HOPMaJbHbIX U 3KCTPe-MabHbIX TeMneparyp.

4. CTpyKTypa 1 cogepxaHue AUCLMUNIUHBI MOAYNS
Obuwas Tpya0eMKOCTb ANCLMMNIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AMCUUNANHBI 3K3aMeH B 4 ceMecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs AOMnycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOpPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHou paboTbl No gucuunamHe/ MOAaynto
TemaTtnyecknn nnaH gUCUUNIUHbI/MOAYNS

Buabl v yachbl
Pasnen ayauTopHow paborbl,
Hepens MX TPy AOEeMKOCTb TekyLume opMbi
N .D.VII(\:’IL:)VJIJ‘I';II"I.IV;I'HbI/ CemecTtp cemecTpa (8 uacax) yusne o
neKu“"I'IpaKmueCKueﬂaﬁopaToprle
3aHATUSA pasOTbl

Tema 1. BeegeHue.

Llenv v 3apaum

mMartepunanoseneHus.

OCHOBHbIE MOHATUSA O
1 \werannax u nx 4 1-2 1 2 0

CBOWCTBAXx.

Kpuctannnsaums

MeTannoB 1 CrnnasoBs
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Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 2. MexaHn4deckune
5 CBONCTBA MeTannoB u 4
" lcnnaBoB. OCHOBbI
Teopun crna-Bos.

Tema 3. Ounarpamma
cocTosiHuA. AHanm3
anarpammbl
Xeneso-yrnepoa.

Tema 4. OcHoBbl TEOPUN
TepMo0obpaboTKu.
TexHonorus
TepMoobpaboTKu.
BHyTpeHHne

4. |HanpsixeHns. OTRycK. 4 7-8 2 2 0
XuMuko-tepMuyeckas
obpaboTka.
TepMo-mexaHuyeckas
obpaboTka.

Tema 5. JlernpoBaHHble
cTtanu n cnnasbl. HyryH.

Tema 6.
KOHCTPYKUMOHHbIE
6. |[MaTepuansl. 4 11-12 2 2 0
WHCTpymMeHTanbHbIe
cTanu n crnna-Bbl.

Tema 7. Ctanm n
cnnasbl C 0COObIMK
csowicTBaMu. LiBeTHble
MeTansbl U cnna-Bbl.

8. |Tema 8. Nonnmepsl 4 1 1 2 0

Tema 9. lNonumepsi.
9. IMexaHnyeckune 4 2 1 2 0
cBoMncTBa

Tema 10. NonumepHbie
cMecu.
10. B3anmonpoHukarowue 4 3 1 3 0
NONUMEPHbIE CETKM
Tema 11. Oun- 1pn- un
nonmbnoyHble
11.|cononumepebi. 4 4 1 2 0
Kpucrannuyeckue
6nokcono-nmmepsl

Tema 12. YcuneHue
12.|anacTomepos. 4 5-6 1 2 0
YcuneHune nnactmacc.

4 13-14 1 2 0
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Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N .D.VII(\:’ILI.VIHJ',I.IV;I'HI:I/ CemecTpl oot rpa (8 vacax) ¥(L(I)J'HTpg:I o
oAy Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI

Tema 13. NonumepHbie

nokpbiTng. Cocras.

CsoiicTaa. NonnmepHble
13.[nokpbl-Tna. Metonbl 4 7-8 1 2 0

dOOpMNpPOBAHUS.

cnbiTaHnsa NoKpbITUIA.

Tema 14. Ponb
14./[noBepxHOCTN pa3aena. 4 9-10 1 1 0

Apnresus

Tema 15. Kepamuka.
15. Crekno. dyTteposka 4 1-12 1 2 0

Tema 16. beToHbI.
16.|CTpoutenbHble 4 13-14 1 6 0

marepwuarnbl.

Tema . NIToroeas 4 0 0 0 aK3ameH

doopMma KOHTpons

NTtoro 18 36 0

4.2 CopepxaHvue oUCLUMNMUHDBI

Tema 1. BeeneHue. Llenn v 3apaumn matepuanoseneHusi. OCHOBHbIe MOHSATUA O MeTasyiax n ux
csouctBax. Kpucrannmsauuvsa metannos u crjiaBoB

nekumnoHHoe 3aHsitne (1 yaca(os)):

CTpoeHI/Ie pealnbHbIX KOUCTANMNOB. ,D,ecpeKTbl Kpuctamninyeckoro ctapeHus. I'IpeBpameva B
TBEPOOM COCTOAHUN. nOJ'II/IMOpq)I/I3M. SHeprequeCKme yC-nosus npouecca Kpuctannmsauunn.
MexaHun3m npouecca Kpuctannmsauumn. AMoquHoe cocTosiHne Metannos. PeanbHas bopma
Kpuctannmnieckumnx CO-CTOSHUM. HOJ'Iy‘-IeHI/Ie MOHOKpPWUCTAnNos.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

Tema 2. MexaHn4yeckue CBOMCTBa MeTaNoB K cnnasoB. OCHOBbI TEOPUM CMa-BOB.
NeKuunoHHoe 3aHsitne (1 4aca(os)):

Ynpyras v nnactnyeckas negopmaumns. HecoseplueHCTBa peweTkn 1 NPoYHOCTb METaNNoB.
MeToabl ncnbiTaHnim MeTannos 1 cnnasos. KOHCT-PYKLUMOHHASA NPOYHOCTb METANIOB U CrJiaBoB.
[MyTV noBblWeHMs NPOYHO-CTM MeTannoB. BnnsHne Harpesa Ha CTPOEHWe 1 CBONCTBA
nedopMmnpoBaH-Horo MeTanna (pekpuctannnsaums).

npakTnyeckoe 3aHsitne (2 4aca(os)):

Tema 3. Ouarpamma coCTOosiHUA. AHanu3 guarpammbl Xeneso-yrnepoa.
neKkuunoHHoe 3aHsitne (1 yaca(os)):

[MocTpoeHne onarpamm coctosiHus (paBHoBecus). MpaBunno oTpeskoB NNn NPaBuIo pblyara.
Onarpamma coCcTosiHMA ONs CNNaBoB C OrpaHMYEHHON PacTBOPUMOCTbLIO B TBepAOM cocTosiHuM (Il
pona). [narpamma ¢ neputek-Tukoi. [lmarpamMma ons cnnaBoB, 06pasyoWwmx XMMmM4yeckme
coeguHenus (IV poga). narpamma cocTosHUA ANs CMnaBoB, UCMNbITbIBAOWMX NONN-MOPCOHbIE
npespaweHns. Ceasb guarpaMmMmbl COCTOSIHUS AN Crnaea C ero CBONCTBaMM.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

Tema 4. OcHOBbI TeOpUM TepMoobpaboTkn. TexHonorns TepmMoobpaboTkn. BHyTpeHHue
HanpsixeHusi. OTnyck. Xumuko-tepMmuyeckasa obpabortka. Tepmo-MmexaHuyeckasi obpaborka.
neKunoHHoe 3aHsiTue (2 4aca(os)):
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YeTblpe OCHOBHbIE NpeBpalleHmns B ctanu. [NpespalieHns B cTanu npu Ha-rpese ? obpasoBaHue
aycteHuTa (I npespauweHue). NpespaweHne B ctanu npu oxnaxaeHun (Il npespatieHue).
lMepnuTtHOe NpeBpaleHne. benHnTHoe npespaleHve. lNpespalleHne aycteHnTa npu HenpepbIBHOM
oxnaxnaeHun. MapteHcutHoe npespauweHune (lll npespaweHne). NpespalleHne B 3aka-neHHon cTanu
npw Harpese (IV npespaleHne). OCHOBHblE COCTaBNSAIOWME TEXHONOMMHYECKOro npouecca
TepMunyeckoi 06-paboTkn. Knaccudpmkaums Buaos tepmmyeckoin obpabotkun. Cnocobbl 3a-Kasnku.
3akanmeaemoCTb 1 NPOKanIMBaeMOCTb.

npakTnyeckoe 3aHsitne (2 4aca(os)):

Tewma 5. JlerupoBaHHble cTanu 1 cnnasbl. YyryH.
neKkuunoHHoe 3aHsitne (1 yaca(os)):

BnnsHne nernpyrowmx aneMeHTOB Ha NPeBpaLeHns B CTansx. BnmsHue nermpytowmx anemMeHTos Ha
KMHETUKY pacnana aycteHuTa. BnusHue ne-rupytowmnx aNeMeHToB Ha MapTEHCUTHOE NpeBpalleHue.
Knaccndgomkaums nernpoBaHHbix ctaneit. MpruHUMN KOMNAEKCHOMO NErMpoBaHNS.

npakTnyeckoe 3aHsitne (2 4aca(os)):

Tema 6. KOHCTPYKLMOHHbIe MaTepuanbl. MHCTpyMeHTanbHbie CTanu 1 cnna-Bbl.
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

Knaccugomkaumnsa KOHCTPYKUMOHHBIX cTanein. Pexywme ctanu. beicTpope-Xywme ctanu. Teepable
pexywme cTanu.

npakTnyeckoe 3aHsitne (2 4aca(os)):

Tema 7. Ctanu n cnnasebl ¢ 0COObIMM CBOWCTBaMU. LLBeTHble MeTan/bl U CNa-Bbl.
neKkuunoHHoe 3aHsitne (1 4aca(os)):

Hepxasetowme (KOPPO3NOHHOCTONKIME) cTann. XapocTorkne n xaponpoy-Hole ctann. KpnoreHHble
ctanu u cnnaebl. MarHUTHble cTany 1 cnnaebl. Cnnaebl C 0COOEHHOCTSMI 9NEKTPOCONPOTUBNEHMSI.
Cnnasbl C BbICOKMM 3neKTpoconpoTtusneHneM. Cnnasbl C 3a4aHHbIM KO3GMULMEHTOM TEMNOBO-TO
paclmpeHns.

npakTnyeckoe 3aHsitne (2 4aca(os)):

Tewma 8. Nonumepsbl
nekumnoHHoe 3aHsitTne (1 yaca(os)):

Paamepbl 1 goopMbl Monekyn. KoHchopmaums uenu. 3auenneHue Lenein. CTpykTypa MakpoMOonekys.
KoHdpurypaums ueneii. Ctepeo- n reometpuye-ckas naomepusi. CtatucTmyeckne pasBeTBieHus.

npakTudeckoe 3aHsitne (2 yaca(os)):

Tema 9. NMNonumepbl. MexaHuyeckue cBoncTBa
NeKunoHHoe 3aHsitne (1 yaca(os)):

Peakuunsa nonvmepa Ha MexaHn4yeckoe BO34encTene. Ynpyroe v Ba3koyrnpy-roe noseneHue.
MonekynsipHas u cerMeHTanbHas NoABMXHOCTb. [1aTb 06-nacTel BA3KOynpyroro noBeneHus
nonumepoB. BbicokoanacTnyeckoe co-ctosHue. JuHammnyeckas MexaHn4eckas CnekTpocKonus.
Penakcauunsa Ha-npsxeHns n nonsy4decTb. [NpuHUMN TEMNepaTypHO-BPEMEHHOM Cyrnepno3un-Lmn.
DHepreTuka n MexaHvka paspyleHus. Baskoynpyroe paspyleHue anactomepos. MexaHuyeckune
NCMbITaHNS MONMMEPOB.

npaktnyeckoe 3aHsitne (2 4aca(os)):

Tema 10. MNonumepHbie cmecu. BaanMonpoHukaroL e noiMMepHbie CeTKU
JNeKLMoHHoe 3aHsiTue (1 Haca(os)):

MeToabl Nony4eHns NoNUMepPHbIX cMecen. Pasosble anarpammbl nonumep-nonumep. CeoncTtea
IByX(pasHbIX NONMMEPHbIX Matepuanos. Temneparypa cteknosaHus. TemneparypHas 3aBMCUMOCTb
MOLYNs MOAeNbHbIX CMecel nonuMmepos. Penakcaumsa HanpsxeHus. Mogenn TakasiHaru. Mogenb
cBo-60aHOro o6bema. [pyrne mogenu. Baanmocssiab Mofyns ynpyroct ¢ mopdoonorueii. Cmecu
Kay4yKOB.

npakTundeckoe 3aHsitne (3 yaca(os)):

Tema 11. Ou- Tpn- 1 nonnbnoyHble cononumepbl. Kpuctannumyeckme 6nokcono-nmmepnbl
nekumnoHHoe 3aHsiTne (1 yaca(os)):
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CsoiicTBa pacTBopoB H10K-cononmmepoB. BnusiHue pacteoputeneli Ha Mopgponoruto. BnnsHue
nedoopmaumm Ha mopdoonormio. MonnbnoyHble co-nonnmepsl. Kpructannnyeckue 610K-cononmmepbl.

npakTnyeckoe 3aHsitne (2 4aca(os)):

Tema 12. YcuneHue anactomepos. YcuneHue nnacrmacc.
neKkuunoHHoe 3aHsitne (1 yaca(os)):

Tunbl HanonHUTeNen. Paamepbl 1 NOBEPXHOCTHbLIE CBOMCTBA yCUneTenen anacToMepoB.
Bsaskoynpyroe paspyweHunst yCuneHHbIx anactomepos. Or-paHnyeHne MonekynsapHoOn NoABUXHOCTY
MOBEPXHOCTbIO HanonHuTensl. AHoManusi HabyxaHust HaNnoNHeHHbIX anactomepoB. COOTHOLWeEHWE
N'yTa-Cmonsyna. dakTopbl YCUNEHUS U UX OTHOCUTENbHbIA BKNaL B ycuneHune. Komnoamumm ¢
NOpPOLWKOOBpa3HbIMK HAMONHUTENSIMU. MexaHn4Yeckune CBOMCTBa NPU Masnblx U 6ONbWKNX
neopmaumsax. Komnosnumm, ycuneHHble BOIOKHaMU.

npakTnyeckoe 3aHsitne (2 4aca(os)):

Tema 13. NonumepHble nokpbiTa. Coctas. CeBoncTea. NMonumepHbie Nokpbl-TUs. Metoabl
chopmunpoBaHus. UcnbiTaHUSA NOKPbITUNA.

JNeKunoHHoe 3aHsitne (1 4aca(os)):

OcHOBHble KOMMOHEHTbI. MneHkoobpagytowme. MNurmeHTbl. HanonHutenn. MexaHnam 3awmTHOro
nencTems. BnugHne nnrmMeHToB Ha NMPOTUMBOKOPPO-3MOHHOE OEACTBME MOKPbLITUS.

npakTnyeckoe 3aHsitne (2 4aca(os)):

Tema 14. Ponb noBepxHOCTU pa3aena. Aaresus
neKuunoHHoe 3aHsitne (1 4aca(os)):

Anre3svoHHas cBsA3b. Aareavs n agre3moHHas NpoYHOCTb. Teopun aare3vn. HavanbHas ctagns
B3anmMoaencTeus. [MoBepXHOCTHAs aHeprus MexaddasHblx rpaHnL 1 eé cBs3b ¢ ¢ paboToi aaresvu.
Ancopbums. CmaynBaHue.

npaktnyeckoe 3aHsitne (1 yaca(os)):

Tema 15. Kepamuka. Ctekno. dyrepoBka
nekumoHHoe 3aHsitTne (1 yaca(os)):

KepaMI/I‘-IeCKI/Ie Marepuanbl. MeToqbl nony4yeHuns. MexaHunyeckune concTtea. CTekno
HeopraHmn4yeckoe n opraHmn4yeckoe.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

Tema 16. BeToHbI. CTpOUTENbHbIE MaTepuansbl.

NeKunoHHoe 3aHsitne (1 yaca(os)):

MpumeHeHne 6eToHOB. 3anonHuTeny 6eToHoB. LieMeHTHble BsxXywme. CTpouTENbHbIE PACTBOPbI.
npaktnyeckoe 3aHsitne (6 4aca(os)):

4.3 CTpyKTypa U copepxaHme caMOCTOATENIbHOMN paboTbl AUCLUNNIUHBI (MOAYNS)

Bupbl
N Paspen Cemectp Hepens camocmsﬂenbuoﬁ TPy mOeMKOCTb ;&%ﬂ:;;::;g:ga
AucumnnuHbl ceMecTpa pabortbl (B yacax) pa6oThl
CTYL,EHTOB
Tema 1. BeegeHue.
Llenn n 3apnaun
marepuanoBeneHus.
1_OCHOBHble MOHATUNA O 4 1-2 ?j%;ziﬂ%m 6 YCTHbI onpoc.
mMeTannax u ux TeMbL Ob6cyxaeHue.
CBOWCTBAXx.
Kpucrannusauums
MeTannoB 1 CNiaBoB
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Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTyAOeHTOB P
Terl 2. MexaHuyeckne WayueHme )
o CBOVCTBA METaN/IOB U 4 3-4  |soi6panHoi 8 YCTHBIV Onpoc.
‘lcnnaBoB. OCHOBbI TEMbI Ob6cyxaeHne.
Teopwuu cnna-Bos.. '
Tema 3. Hunarpamma VayueHne ]
3 [cocTOsAHMS. AHanus 4 5-6  |BbIGPAHHON 8 YCTHbI onpoc.
‘lanarpammbl TeMbl ObcyxneHve.
Xeneso-yrnepo.. '
Tema 4. OcHoBbI TEeOPUN
TepMoobpaboTKu.
TexHonorns
TepMoobpaboTKu.

BHyTpeHHne N3yyeHune .
4.[HanpsxeHus. OTnyck. 4 7-8 |BblbpaHHoOi 8 é%TCH';:(Mﬂg:EgC'
XuMurKo-TepMuyeckas TEMbI. y :

obpaboTka.
Tepmo-mMexaHnyeckas
obpaboTka.
5 Tema 5. JlernpoBaHHble 4 9-10 ?jéq?m%m 8 YCTHbI onpoc.
‘lcTann n cnnasbl. YyryH. TeMIS O6cyxaeHue.
Tema 6.

KOHCTPYKLMOHHbIE N3yyeHmne .
6.|MmaTtepuansi. 4 11-12 |BbIOpaHHON 8 é%TCHt;:(Mﬂg:EgC'
NHcTpymeHTanbHbie TEMbI. y :

cTanu n cnna-Bbl.
Tema 7. Ctanu n
- |crnasbi ¢ 0coOLIMMU 4 13-14 gljéqeam%m 6 YCTHbI onpoc.
‘IcBoiicTBaMu. LiBeTHbIE TeMS Ob6cyxaeHne.
MeTannbl 1 cnna-Bbl. '
Tema 9. lNonumepbl. N3yyeHmne .
9.|MexaHunyeckne 4 2  |BblbpaHHoOW 2 é%TCHt;:(Mﬂg:EgC'
cBovicTBa TEMbI. y '
WNToro 54

5. O6pa3oBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHus

OcBoeHue kypca "MatepuanoseneHve" npeanonaraet UCNONb30BaHNE Kak TPaANLMOHHbIX, TaK W
WNHHOBALIMOHHbIX 06pa3oBaTeNbHbIX TEXHONOrUiA. MNpPoBOASTCA NEKLUW U NPAKTUYECKMe 3aHATUS C
NCMNONb30BaHNEM CTEHA0B, BU3yann3npyowmnx OCHOBHbIE MOMOXEHMS NpenoaasaemMoir AUCUNNIVHLI,
KoMMbloTepoB. bonbluas 4acTb Matepuana n3y4aeTcsi CaMoCTOATENbHO.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauum rno MToram OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. BeepeHue. Llenn v 3apaum matepuanoseneHusi. OCHOBHbIe MOHSATUA O MeTasiax u ux
csonuctBax. Kpucrannmsauuva metannos v crnjiaBsoB

YcTHbI onpoc. ObcyxaeHune. , NpuMepHbIe BOMPOChHI:

KETPOHHBH
B_EPCHTET
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CTpoeHne peanbHblx KpUcTanios. JedekTbl KpucTaninyeckoro ctapeHus. MNMpespalieHns B TBEpAOM
cocTosiHMK. MonuMopdomam. SHepreTnyeckme yc-noBusi npouecca Kpuctannmsaumm. MexaHuam
npouecca kpuctannnsaummn. AMopcHOe COCTOsIHNE MeTannoB. PeanbHas dpopma KpucTannmyeckux
co-CTosHUIA. [MonyyeHne MoHoKpucTannoB. Xuakne kpuctannbl. CTpoeHne cTanbHOro cnmtka.
MeTonbl nccrenoBaHUst CTPYKTYpbI.

Tema 2. MexaHuyeckue cBomMcTBa MeTanNos 1 cnnasos. OCHOBbI TEOPUM Cra-BOB.
YcTHbl onpoc. ObcyxaeHune. , NpuMepHbIe BOMpPOCh!:

Ynpyras u nnactnyeckas gepopmaumns. HecoseplueHCTBa pewweTkn 1 NPoYHOCTb MeTannos. MeTtoabl
NCNbITaHU MeTannoB 1 cnnasoB. KOHCT-PyKLMOHHAs NPOYHOCTb MeTannoB 1 crnnaeos. [ytn
MOBbIWEHNS MPOYHO-CTN MeTanNoB. BnnsHue Harpesa Ha CTPOEeHWe 1 CBONCTBA O4edOPMUPOBAH-HOMO
meTanna (pekpucrtannusaumns). CTpoeHue cnnaBoB. XMMUYECKNE COeaUHEHNS. DNEKTPOHHbIE
coevHeHus. MexaHnyeckmne cMecwm.

Tema 3. [lnarpamma coCTOiHUSA. AHaNM3 guarpaMmbl Xeneso-yrnepoa.
YcTHbI onpoc. ObcyxaeHune. , NpuMepHbIe BOMPOChH!:

[MocTpoeHne onarpamm coctosiHus (pasHosecus). [pasnno oTpeskos Nnn NPasuso pblyara.
Hunarpamma coctosaHUs ons cnnasBoB C OrpaHMYeHHOM PacTBOPMMOCTbIO B TBEPAOM cocTosHUM (1]
pona). narpamma ¢ neputek-Tnkon. [uarpamMma ons cnnaBoB, 06pasyowmx XMMmM4eckme
coenuHeHus (IV poga). Juarpamma coCTOSHUSA A5 CNAaBoB, UCMbITbIBAOWMX NOMU-MOPAOHbIE
npespaleHns. Ceasb guarpamMmMbl COCTOSIHUS AN Crifaea C ero CBOMCTBAMU. XapakTepuctmka
NIMHWIA N TOYEK Anarpammbl Xeneso-yrnepom. lNpaktnye-ckoe npuMeHeHne auarpammbl
Xxeneso-yrnepon. Knaccugomkaums cnnaBoB CUCTEMbI Xenes30-yrnepo..

Tema 4. OcHOBbI TeOpUM TEpMOOOPabOTKK. TexHonorus TepMoobpaboTku. BHyTpeHHMe
HanpsixeHus. OTnyck. XumMmnko-tepMmuyeckasi obpaborka. Tepmo-mexaHmyeckas obpaborka.

YcTHblI onpoc. ObcyxaeHune. , NpuMepHbIe BOMpPOCh!:

YeTblpe OCHOBHbIE NpeBpalleHms B ctanu. [pespaleHns B cTanu npu Ha-rpese ? obpasoBaHne
aycteHuta (I npespauweHune). MNpespaleHne B ctann npu oxnaxaeHuu (Il npespaweHwne). MNepnutHoe
npespalweHne. benHnTHoe npespatieHue. NpespaleHre aycTeHuTa npu HeNnpPepbIBHOM
oxnaxgeHuun. MapteHcuTtHoe npespaleHue (Il npespalweHue). NpespaueHne B 3aka-neHHON cTanu
npw Harpese (IV npespaweHne). OCHOBHblE COCTaBNSIOWME TEXHONOMMHYECKOro npouecca
TepMunyeckoi 06-paboTkn. Knaccudpmkaums snaos tepmmyeckoin obpaboTtkun. Cnocobbl 3a-Kasku.
3akanmBaemocTb U NPOKanMBaeMoCTb. Buapl n pasHOBMAHOCTM TEPMUYECKO 00pabOTKM: OTXMNT,
3akarnka, oT-nyck, Hopmanuaauus. lNoBepxHoCTHas 3akanka. XMMnko?Tepmmyeckas obpaborka:
LeMeHTaums, HUTpoueMeHTaumns. XuMnko?Tepmmnyeckas 0b-pabotka: a3oTmpoBaHue, MOHHOE
asoTupoBaHue.

Tewma 5. JlernpoBaHHble cTanu 1 cnnasbl. YyryH.
YcTHbI onpoc. ObcyxaeHune. , NpuMepHbIe BOMPOChH!:

BnusiHme nernpyowmx aneMeHToB Ha NpeBpalleHns B cTansix. BnmsHue nermpyowmx aneMeHToB Ha
KWHETWKY pacrnaga aycteHuta. BnusiHme ne-rmpyowmx aneMeHToB Ha MapTeHCUTHOE NpeBpaLleHue.
Knaccudukaums nermpoBaHHbix ctaneit. MpuHLMN KOMNNEKCHOro nernpoBaHns. TeXHOMNo-rmyeckue
ocobeHHOCTM TepMUuyecko 06paboTkn nernposaHHoi ctann. OcobeHHOCTM OTMycKa NerMpoBaHHON
cTanm.

Tema 6. KOHCTPYKLUMOHHbIE MaTepuanbl. UHCTpyMeHTanbHble CTanu 1 cnna-Bbl.

YcTHbI onpoc. ObcyxaeHune. , NpuMepHbIe BOMpPOCh!:

Knaccudomkaumnsa KOHCTPYKUMOHHBIX cTanein. Pexywme ctanu. beicTpope-Xywume ctanu. Teepable
pexywue ctanu. lWtamnosble ctann. Ctanu ansg namMepuTenbHbIX MHCTPYMEHTOB.

Tema 7. Ctanu 1 cnnasebl ¢ 0CO6bIMM cCBOMCTBaMM. LiBeTHbIe MeTannbl U cnna-Bbl.

YcTHbI onpoc. ObcyxaeHune. , NpuMepHbIe BOMPOChHI:

HepxaBgetowme (KOPPO3MOHHOCTOMKME) cTanu. XapocTorikue 1 Xaponpoy-Hole ctanu. KpnoreHHble
cTanu u cnnaebl. MarHutHble ctanu 1 cnnaebl. Cnnaebl ¢ 0COBEHHOCTSIMM 3NEKTPOCOMNPOTUBIEHUSI.
CnnaBbl C BbICOKMM 311eKTpoconpoTnBieHneM. Cnnasbl ¢ 3aaHHbIM KO3GMULIMEHTOM TEMOBO-TO
pacwnpeHns. MeoHble cnnaebl. ANtOMUHUEBBIE cnnaebl. MarHmeBble crnnasbl. TUTAH 1 ero crnasbl.
AHTUPUKLMOHHbIE CNNaBbl.

Tema 8. Nonumepnbl
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Tema 9. NMNonumepbl. MexaHuyeckue cBonCTBa
YcTHbIi onpoc. ObcyxaeHune. , NpUMepHble BONPOCHI:

Tema 10. MNonumepHble cmecu. BzanMonpoHukaloL e noiMMepHbie CeTKu
Tema 11. Ou- Tpn- m nonnbnoyHbie cononumepbl. Kpuctannuyeckmne 6nokcono-nMmepbl
Tema 12. YcuneHune anactomepos. YcuneHue nnacrmacc.

Tema 13. NonumepHble nokpbiTa. Coctas. CeBoncTtea. MonumepHbie Nokpbl-TUs. Metoabl
chopmupoBaHus. UcnbiTaHUs NOKPbITUN.

Tema 14. Ponb noBepxHoCTH pa3aena. Aoresuvs
Tema 15. Kepamuka. Ctekno. dyrepoBka

Tema 16. BeToHbI. CTpOUTENbHbIE MaTepuansbl.
Tema . UToroeas doopma KOHTpons

MpuMepHbIe BONPOCHI K 9K3aMeHY:

HoBble rmbpuaHbie, HAHOCTPYKTYPUPOBaHHbIE MaTepuansl. Matepuanbl o creumnanbHbIMU
cBoOWicTBaAMM.

7.1. OcHOoBHas nuTeparypa:

1.MaTepuanoBeneHmne 1 TexHONorus matepuanos: YyebHoe nocobue / MNog pen. A.W. BaTtbiwesa,
A.A. CmonbkuHa. - M.: MH®PA-M, 2011. - 288 c.: 60x90 1/16. - (Bbiclee obpasoBaHue). (nepenner)
ISBN 978-5-16-004821-5, 500 ak3. http://znanium.com/bookread.php?book=232019

2.TapaceHko J1. B. MaTtepunanoseneHue: YuebHoe nocobue ans sy3os / J1.B. TapaceHko, C.A.
MNMaxomoBa, M.B. YHunkoea, C.A. 'epacumos; lNopg pen. J1.B. Tapacerko. - M.: HAL UHdpa-M, 2012.
- 475 ¢.: 60x90 1/16. - (Bbiciee ob6pasosaHue). (nepennet) ISBN 978-5-16-004868-0, 1000 aKa.
http://znanium.com/bookread.php?book=257400

3.MatepunanoBseneHve n TexHonorus matepuanos: YuebHoe nocobue / Moa pean. A.W. batbiwes, A.A.
CmonbkuH. - M.: HALL MIHDPA-M, 2013. - 288 c.: 60x90 1/16. - (Bbicluee obpasoBaHme:
Bakanaspwuart). (nepennet) ISBN 978-5-16-004821-5, 500 aka3.
http://znanium.com/bookread.php?book=397679

4 KanutoHos, A. M. lNpumeHeHne MeToda OUHAMNYECKOW yNpyrocTy ONns KOHTPONS KayecTea
TBEPLOCMNABHOIO NHCTPYMEHTa [ONeKTPOHHbIN pecypc] : moHorpadous / A. M. KanutoHos, C. I
Tepemos, B. E. PenbkuH. - KpacHosipck : Cub. doepep. yH-T, 2011. - 192 c. - ISBN
978-5-7638-2086-7. http://znanium.com/bookread.php?book=441413

5.Tumocpees B. J1. TexHonorns KOHCTPYKUMOHHbIX Matepuanos: Y4. noc. / B.J1. Tumodpees, B.IT.
nyxoB u op.; Mop obw. pen. npod. B.J1. Tumodpeesa. - 3-e nag., ucnp. n gon. - M.: UHOPA-M,
2011. - 272 ¢.: 60x90 1/16. - (Bbicwee obpasosaHue). (n) ISBN 978-5-16-004749-2, 500
9k3.http://znanium.com/bookread.php?book=220150

7.2. lononHuTenbHasa nureparypa:

1. MaTtepranoBefeHne n TEXHONOrNS MeTannoB: y4ebHUK ANns CTyOEHTOB MalN-HOCTPOMTENbHbIX
cneunanbHocTen BY3os / MNopg pean. IM.I1. detncosa. - M: Bbicwas wkona, 2001.

2. Apsamacos b.W., CugopvH U.W. n gp. MateprnanoseneHue: y4ebHVK AN BbIC-WNX TEXHUYECKMX
y4yebHbix 3aBeneHunin. - M.: MawuHocTpoeHune, 2005.

3. MatepunanoeegneHue: yactb n uenoe / nogrotoeun A.B.PeHbkac // Hayka B
Poc-cun.?6.M...72003.7€4.7C.22-23.7: un..?ISSN 0869-706X. AHgpeeBa A.B. OcHoBbI
PUINKOXUMUW 1 TEXHONOTUM KOMNO3MTOB: Y4eb. nocobue ons CTyOAEeHTOB By30B MO HaMNpaBneHnto
"MarepnanoseneHve, TexHonorum mare-puanos 1 nokpoituin" / A.B.AHgpeesa; ®enep. uenesas
nporp. "0C. Noa-aepXxka UHTerpauun Boiclw. 06pasoBaHms 1 doyHaaM. Hayku Ha 1997-2000
ro-obl".?M.: IMPXP, 2001.?191c¢.: nn..?bnbnuorp.: c.184-186.?ISBN 5-93108-008-2: 40.00.

4. MapudpynnnH @.A. BeeneHue B matepunanoseneHue: Yueb. nocobue / ®.A. Na-pngoynnmH, ®.0.
NbnsammHoB; KasaH. roc. TexHon. yH-1.?KasaHb: KasaH. roc. TexHon. yH-1, 2003.7490c.:
nn.?bubnnorp.: ¢.486.?1ISBN 5-7882-0227-2.
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7.3. UHTepHeT-pecypcChbl:
Basza gaHHbIX MexayHapoaHOW n3gaTenbckon KoMnaHum Springer - http://www.springer.com

Basa gaHHbIX Hay4YHOW, y4eBHOI 1 XyLoXeCcTBEHHOW nuTepatypbl ?bubnnoPoccuka? -
http://www.bibliorossica.com

Brnbnnorpaduyeckas n pedepatmeHasa 6asa gaHHbIx Scopus - http://www.scopus.com
M3patenbctBo AAAS - http://www.sciencemag.org

HayyHas anekTpoHHas bubnuoteka aoucceprauuin n astopedeparos - hitp://www.dissercat.com
Hay4Has anekTpoHHas 6ubnunoteka (Poccus) - http://www elibrary.ru

dnekTpoHHas bubnunoteka OpticsinfoBase - http://www.opticsinfobase.org

8. MarepumanbHo-TexHU4YecKoe obecrneyeHme oUCLUNAUHbI(MOAYNSA)

OcBoeHune ancumnnuHbl "MaTtepuanoseneHue" npeanonaraet NCNONb30BaHNE CNeayowWwero
MaTepuanbHO-TEXHNYECKoro obecneyeHms:

MynbTumMeguiiHas ayontopus, BMECTUMOCTbO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBaHHBIX NHXEHEPHbIX CUCTEM C €OUHON CUCTEMON ynpaBs/ieHns, OCHaLWeHHas
COBPEMEHHbBIMU CPENCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboin Buaeo n ayamno
NHpopmMauun, Nony4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas Komnnekraums
My/NbTUMELVIHON ayanuTOpUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTopa, aBTOMaTU3NPOBAHHOIO
NMPOEKLIMOHHOI0 9KpaHa, akyCTUYeCKON CUCTEMDI, a TAKXEe MHTEPaKTMBHONW TpMbyHbI NpenoaaBsartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AMaroHanblo He MeHee 22 [O0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHn4ecknmmn xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPGECHI
noakntoueHmns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaasaTtens SBnseTCcs Kno4eBbiM
9NEMEHTOM yrnpaBneHns, 06 beANHSIOWNM BCE YCTPONCTBA B €OMNHYI0 CUCTEMY, U CIYXUT
NONHoLEHHbIM paboymm mecToM npenogasatens. lNpenogasartens MMEET BO3MOXHOCTb NIErKO
ynpaeBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMMW, MPAKTUYECKUE
3aHATMA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLMM 1 OpyrMe BUAbl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yA0OHON 1 OOCTYNHOW ANS HUX POPME C NMPUMEHEHNEM COBPEMEHHbIX
MNHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCNE C MCMONb30BaHMEM B Npouecce 0byyeHns Beex
KopropaTtusHbIX pecypcoB. MynbTuMeouinHas ayamtopust Takxxe ocHaleHa WMpPOKOMOIOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

KomnbtoTepHbIli kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MmeHee 15
paboyrx MECT CTYAEHTOB, BK/IOYAIOLWMX KOMMbIOTEPHbINA CTOM, CTYN, NEPCOHAasbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
cetb VIHTepHeT. Bce KoMnbioTepbl MOAK/OYEHbI K KOPNOPaTMBHOW KOMMbIOTEPHON cetn KDY n
HaxoOaTcsa B €AMHOM JOMEHe.

Y4yebHo-MeToan4eckas nutepartypa ans 4aHHOW OMCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BbC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHenwmx pOCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoBs, npenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANNULIMPOBAHHbIX
CMeunanncToB B pasnuyHbix cdoepax brusHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMI 06pasoBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepralmm, SHUMKNONEONN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMaTMBHbIE OOKYMEHTbI, CNeunanbHble Nnepnognyeckme n3agadms n n3naHus,
BbiNyckaemble napnatenbcrsamm By30B. B HacTosuwee spems 95C ZNANIUM.COM cooTteetcTByeT
BCeM TpeboBaHMaM hefnepanbHbIX roCynapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanus (PrOC BI1O) HoBoro nokoneHus.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe MapatenbcTea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaET B cebs aNEeKTPOHHbIE BEPCUMUN KHUT U3AaTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HO, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3naHmam no MakCManbHOMY KONMMYECTBY NPOOUIbHbLIX HanpasneHui ¢
cobntoeHneM BCeX aBTOPCKUX M CMEXHbIX Npas.

[MpoekTop. SKpaH.

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm @I OC BIO n yyebHbiM nnaHom no
HanpasneHuio 221400.62 "YnpasneHne ka4ecTBOM" 1 NPOOUIIO MOArOTOBKM HE NPeayCMOTPEHO .
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