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1. IIEJIA OCBOEHUA TUCHMTTITHHBL

LenaMu ocBoeHHs AUCHMINIMHBL «DH3HKO-MEXAHHYECKHE OCHOBBI BBICOKHX TEXHOJOTHH
00paboTKI MaTePHANIOBY» SIBJISFOTCS:

- H3YYEHHE TEOPETHUECKHX OCHOB IIOCTPOEHHS, TEXHOJIOTHH MONyueHHs KOHCTPYKLIHOHHBIX
MATEepPHAIOB, B TOM YMCIIE KOHCTPYKIHOHHEIX HAHOMATEPHAIOB ¥ HAHOKOMIIO3HTOB,

- OMy4YeHHEe MPaKTHYeCKUX HaBBIKOB paboThl ¢ mprOopaM# 3apyOeKHBIX H OTEUECTBCHHBIX
bupM B 0618CTH OLEHKH DU3NKO-MEXaHHIECKHX CBOHCTB KOHCTPYKIIHOHHLIX MATCPHATIOB;

- 000CHOBaHHE COBPEMEHHBIX TEHJACHIWHE pa3sBUTHA KOHCTPYKIHMOHHBIX MAaTEPHANOB M
HCHOIB30BaHUS KOHCTPYKIMOHHEIX HaHOMaTepHalloB, HAHOKOMIIO3UTOB B MalIMHOCTPOGHHH.

2. MECTO JUCHHUIIJIUHBI B CTPYKTYPE 01101
Jluctmmmaaa BB JIB 03 01 «Pu3uko-MeXaHUUeCKUe  OCHORBI  REICOKMX — TEXHOTMOTAN
0OpaboTkH  MaTepuanoB» OTHOCHTCI K YacTH [JUCHHIUIAH, (opMHPYeMOH y4YacTHUKAMHU
0OpazoBaTeabHEIX OTHOIICHUH (AUCIUIIKHHA II0 BEIOODY).

Jucnunmuza « PH3NKO-MeXaHHYeCKIe OCHOBEI BLICOKHX TEXHOJIOTHH 00paboTKH MaTepHanony
U3ydaeTcs B 3-€M CEeMEecTpe IIOATOTOBKH MarucTpoB ©Ho Hampaeienuio 15.04.05 uocne
0053aTENBHOTO IPOXOXKICHHS TUCIMITIHE «MeTonpl ofecieueHus KadecTBa MallWHOCTPOHTENBHOM
NpoayKIHH», «MeToI0IOTHs HaydHbIX HCCIeI0OBAaHUH B MAITHHOCTPOEHHH», «MartepranoreneHue»,
«Texnomornss KOHCTPYKUMOHHBIX MaTepuanory. «HMHEPOPMalMOHHO-HU3MEPHTENBHEIE CHCTEMBLY.
HuclulUiMHa  SBIMETCS  OCHOBHOH B KOHCTPYKTOPCKO-TEXHOJIOIHMMECKOM  olecnedeHHH
COBPEMEHHBIX MAINHHOCTPOUTEILHBIX NPOH3BOACTE M 0a30BOH I H3YYESHHS IIOCIESAYIOMIAX
macupmae OQOIL, B ToM uHcie [is TOATOTOBKH MAaTHCTEPCKOH HCCEPTalldH II0 MpoTrpaMMe
«DH3MKa BEICOKUX TEXHOJIOTHIT.

Llerpro  gucnWnnMEBl  SBUgeTcs  OasoBasg — IIOATOTORKA  MAarucTpoB B oliacrtu
COBEPIICHCTBOBAHMS M 3aKpeIUleHHs 3HaHHM M yMEeHHH OpaBHIIBHO HCIONB30BaTh B KOHKPETHBIX
YCIOBUAX pa3NUYHBIE HOBBEIE KOHCTPYKIHOHHBIE MATEpHANBl: METAUIBI W CIUIABBI, ITOJHMMEPHI,
KepaMMKH H KOMIIO3HTEL DTO [ICAPa3yMEBAET OCBOCHHE B PEINEHUA PAAa B3aUMOCBA3aHHBIX HAYYHO-
HCCIIE/IOBATENBCKIX H IIPAKTHHYECKHX 3871249, OCHOBHBIMH 38Ja4aMi JUCHUILTHHEL SBISIIOTCS:
NOJNYYEHME TEOPETHYEeCKHX HaBBIKOB H KOMIIETEHIMM B 00NACTH TEXHONOTHI CO3MaHuA
KOHCTPYKIIMOHHBIX  MaTE€pPHaIOB, (HM3MKO-MEXaHHYECKMX OCHOB WX  IIONYH4EHUS, OCHOB
MOJEINPOBAHNS HAHOKOMIIOZHTOB M KOHCTPYKIMOHHLIX HaHOMAaTepHAallOB, aHAIH3E HOBBIX obractei
HCIONE30BaHHA KOHCTPYKIHOHHBIX MATCPHANTOB B MAIMHOCTPOSHHH; IPAaKTHYECKHX HABHIKOB B
obacTi QH3UKO-MeXaHHYECKHX H3MEPECHHIA.

Ocuosrolt ynop B Kypce JenaeTcs Ha HayuyHoe HanpasneHue xadeapsl «TexHOIOrmu:
MAUIMHOCTPOEHHUS Y, & HMEHHO «MHOrOCNolHblE HaHOCTPYKTYPHPOBAHHBIE MOKPEITHS, MATHWTHBIS
MarTepHanpl,  MOHOKDHUCTaINBI 1  OOBEMHBEIE  KOHCTPYKIHOHHBIE  HAHOMAaTEpPHANBl B
MAaIlllHHOCTPOEHUH .

3. IIJTAHUPYEMBIE PE3YJIBTATHI OBYUEHHSI ITO JUCITHILTTHE
IInanupyemble pe3yabTarel OOyUEeHHS 110 JMCUMILIMHE, COOTHECEHHBIE ¢ IUIAHMPYEMBIMH
pesyibratamu ocroerns OITOIT (KoMIeTeHIHAME W HHAHKATOPAMH JOCTHIKEHHS KOMISTCHITHIA)

GopMupyemble [TnasMpyemMeie PeRyYILTATH 00YUSHES HO JIHCUAITTHHS, B Haumenorauuve
KOMIIETEHLIRKY COOTBETCTBHU C MHAHUKATOPOM JAOCTHKEHHS KOMIETEHIHH OLIEHOUHOTO

(xog, comepkaHne HranxaTop AccTikeHHs Pesynntatol o0yuenus no CpeacTBa
KOMIICTCHLFH) KOMIIE 1 eHLH K JHCLMIDIMHE

(x00, codepocanie
UHOUKAmopa

ITK-1. Criocoben

TTK-1.1. 3HaeT TUIIEI

3HAET: THIIbI [IPOH3BOICTEA

TecToBEIE BONPOCH

pazpabaTeIRaTh MPOHUIBOJACTRA JieTaNel Leraseil MaltHHOCTpOeH s IIpakruxo-
TEXHOJOTHYECKHE M&HIHHOCT]JOEHHH BblCOKOﬁ BblCOKOﬁ CIIOFKHOCTH, OpHEHTHpOBaHHOG
I[IPOLECCEL CJIQIKHOCTH, PA3HOBHIOHOCTH NoJIy4aceMElX Ha OCHOBE 3aJaHue
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H3TOTORJICHHS
JeTtanei
MaIHHOCTPOSHHSA
BBICOKOH
CIIOYKHOCTH

TEXHOJIOTHYECKOr'0
o00pyIoBaRUs, CTAHIAPTHLIX
HHCTPYMEHTOR,
npucnocoSneHKH 1
KOHTPONBHO-H3MEPHTEILHOM
OCHACTHM.

IIK-1.2. ¥meer
AHATHIHPOEATH TEXHUYECKHE
TpedOBaHNY, NPENLIBIISAEMEIE
K JAETANTAM MAIIHHOCTPOEHHS
BEICOKOH CJIOMKHOCTH.
ITK-1.3. YmeeT Be1OUpaTh
CXEMBI H CPEAICTBA KOHTPONS
TEeXHHYECKHX TPeDOBaHH,
IpeABABIAEMEIX K JIeTaNaM
MAIIMHOCTPOEHHS BEICOKOH
CJIO3KHOCTH.

ITK-1.4. ¥meer Bu1OMpath
cxeMbl DazHpoBaHua H
3AKPETUIEHHS 3aT0TOROK
AcTancii MALTHHOCTPOCHS
BRICOKQH CIOMXHOCTH.
[1K-1.5. ¥Ymeer
pazpabaTeiBaThL
TEXHONOrHYEeCKHE MapILPYThI
M TEXHOJIOIHYECKHE
OTEPaLMH H3TOTORNIGHHA
neTanei MAIMMHOCTPOEeHH A
BBICOKOH C0MHOCTH.
TIK-1.6. ¥Ymeer
PacCUHTHIBATH TOUHOCTH
0BpaboTH 1Ipu
MIPOEKTHPOBAHHH ONepauiii
M3TOTORNEHHS NeTarned
MAalTHHOCTPOCHKS BEICOKOH
CIIO?KHOCTH.

TIK-1.7. Boageer HaBBIKAMM
BEIDOpA TEXHOAOTHYECKOTO
0o00pyN0BaHAS, CTAHAAPTHLIX
HHCTPYMEHTOE,
npucnocobienui 1
KOHTPQJIEHO-H3MEPHTENBHOH
OCHACTKH, HeOOXOAMMBIX AT
peanyusauiH pa3paboTaHHbIX
TEXHOJNIOTHYECKHX MPOLECCOR
HM3IrOTOBJICHHUS AeTaeil
MALIMHOCTPOSHHMS BEICOKOI
CJIKHOCTH,

ITK-1.8. Bnapeet HaBBIKAMM
pazpaboTKH TEXHHHEECKHX
Salal i 1 LPOCKTHpOBLIIHEe
CHeUHUATBHEIX
nipucnocobieHui 1
KOHTPOTBHO-H3MEPUTETBHOMH
OCHACTKH JIf1a peali3aluun
pazpaboTaHHkIX
TEXHONOTHUECKHX MPOLECCOB

BBICOKHX TeXHOJIOTHiA,
Pa3HOBHAHOCTH
TEXHOIOTHYECKOr0
000pynOBaHUS, CTAHIAPTHBIX
HHCTPYMEHTOB,
npHcnocobneHui 1
KOHTPOJIBHO-H3MEPUTEIIBHOH
OCHACTKH.

VmMeer aHanu3HpOBATh
TeXHHYeCcKHe TpeDOoBaHKS,
HpeabABIgeMEle K AeTalAM
MAITHHOCTPOEHHS ITOMY4aeMbIX
Ha OCHOBE BBICOKHMX
TEXHOMOTHI,

YMeeT BEIGUPATE CXEMEI 1
CpelCcTBa KOHTPONA
TeXHHYECKHX TpeOORaHUH,
IPEeIbABIAEMBIX K JeTAIAM
MaLIMHOCTPOEHMS BBICOKOH
CIIOKHOCTH.

VMOCT BLIOHPATL CKOMLI
6a3vpoBaHU K 3aKpeIUIeHHs
3arOTOBOK JleTaneit
MaLIHHOCTPOEHKA BBICOKOH
CIIQKHOCTH.

Ymeet paspabatbiBaTh
TEXHONOTHUECKHE MAPUIPYTEL H
TEXHONOTHYECKHE ONnepaluH
H3rOTOBNEeHHA Aetanei
MAIIHHOCTPOEHHS BRICOKOH
CITOZKHOCTH.

VmeeT paccuyrbiBaTh
TOYHOCTE 00paboTKH TIpr
HIPOEKTHPOBAaHMH OTepaLuii
H3rOTOBJIGHHS JeTarei
MALIHHOCTPOEHHA BEICOKOM
CJIOKHOCTH.

Brnaneer: HaBBIKamMK BRIGOpA
TeXHOJIOTHIECKOro
0b0opyNoRaHKA, CTaHAAPTHBIX
HHCTPYMEHTOR,
npHrcnocodaenuit u
KOHTPOJIBHO-H3MEePHUTENsHOI
OCHACTKH, HeOOXOIHMBIX 15
peannzaiyy pa3paboTaHHBIX.
TEXHOJIOTHYECKHX [POLIECCOR
W3rOTOBNEHHA AeTanei
MAaLIMHOCTPOEHHA BBICOKOI
CJ/I03KHOCTH.

Bnaneer HaBsIkamMu
PaspabOTKY TEXHHYECKHX

38/ JaHUH HA POEKTHPOBAHYUE
cniel{anbHEIX
npucnocobnennit 1
KOHTPOJIBHO-H3MepHTeNbHO
OCHACTKH /IS pealu3aliy
paszpaboTaHHBIX
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H3TOTORASHHS JeTanei
MAalTHHOCTPOSHUSA BRICOKOH
CIOMKHOCTH.

HK-1.9. BnageeT HaBbIKaAMH
pa3paboTKy ¥ COrIACOBLIBAHUS
TEXHOJIOTHYECKOH
JOKYMEHTALIA HA
TEXHONOTHUECKHE MPOIECCH
H3TOTOBRJIEHHS JeTaneH
MALLIHHOCTPOEHHS BEICOKOH
CITOKHOCTH.

TEXHOJOTHYECKHX TIPOLIECCOB
H3TOTOBACHUS JeTaeid
MaLIHHOCTPOCHHS BEICOKOI
CJIOKHOCTH.

Bianeer naBoikamu
pazpaboTKH H COrNacOBBIBAHMS
TEXHOIOTHYECKOH
JOKYMEHTAIHHA Ha
TEXHOJIOTHYECKHE MPOLECCHL
H3rOTOBEHHA JeTane
MAITHHOCTPOSHUA BBICOKOH
CHOKHOCTH.

ITK-3. Cniocoben
MPOSKTHPOBATE
TEXHOJIOI'HH H
MpOrpaMMbl
H3TOTOBICHUS
JeTaneii Ha
crankax ¢ UIIY ¢
IpUMeHeHHEM
MHOTOKOOPHIIATIL
oH w/unu
MHOTOLUTIHHAEREHO
it o6pabortkn

TIK-3.1. 3pats ocHOBHEBIE
TEXHONOTHUECKHE
BO3MOIKHOCTH CLEHKOB ¢
YHITY ang UsrotoBnedus
Ieraneil ¢ IpEMeHEHHeM
MHOTOKOQOPAHHATHON W/HIH
MHOTOUIFTHHASNEHOH
00paboTky, a TarKe MOPINoK
BLINOIIICIHA NEPEXOA0B ©
yuétoM ocobeHHOCTeH
APOEKTHPOBAHKS OTepallHit
00paboTKH Ha CTaHKaXx ¢
yiry.

1TK-3.2. 3nate npuMeHIeMble
TEXHOIOTHH W IIPOTPaMMBbl
W3rOTOBJICHUA JeTasled Ha
cragkax ¢ UITY ¢
NpUMEHEHHEM
MHOIOKOODIAHHATHOH W/HITH
MHOTOLUTTHH IENEHOR
0bpaboTkH.

TIK-3.3. YmeTs
MPOEKTHPORATE
YIPABIAIOIINHE MPOTPAMMEI
IS peann3auuy THIIOBLIX
TEXHOJIOFMUYECKUX TIPOLIECCOR
H3rOTOBNEHUA NeTanei Ha
cradxax ¢ HITY ¢
[IPHMEHEHHEM
MHOTOKOOPIMHATHOH H/HITH
MHOTOUITHHAENBHOH
obpabotku.

IIK-3.4. YMeTE NpoROOHTE
pacutT U CHHXPOHM3ALMIO
OTIEPaTHBHOTO BPEeMEeHH TIPH
MHOTOWIITHHIENbHOH
obpaboTke Ha cTaHKax ¢
UITY

TIK-3.5. Baayers Hasbikamy
IPOEKTHPOBAHHS
COBPEMEHHBIX TEXHOJIOTHH
HM3roTORNEHMSA AeTaneil Ha
ctarkax ¢ IV ¢
NpUMEHEHHEM
MHOTOKOOpAMHATHOH n/unu

3HaeT OCHOBHBIC
TEXHOJIOTHYECKHE
BOSMOKHOCIH cTaHkor ¢ WITY
I H3TOTOBJICHHS JeTajlel ¢
IPUMEHEHHEM
MHOTOKOOPAHHATHOH H/MIH
MHOTOINIHHASIBHOH
00paboTky, a TakKe MOpPAIOK
BELIIOIHEHNA Hepexonon ¢
yu&ToM ocobeHHoCTeH
NPOEXTHPOBAHNA Oonepalnit
obpaboTkn Ha cTankax ¢ UITY.
3BaeT NpHMeHsAeMEle
TEXHOJOTHH H TIPOTPAMMEI
H3rOTOBNIEHHA JeTanel Ha
cratkax ¢ HITV ¢
NIPHMEHSHHEM
MHOTOKOOPIHHATHOR W1y
MHOTOIUIMHHEASTEHOH
o6paboTku.

YMeeT MpoeKTHPORaTh
YIPaBIAOLME TIPOrpaMMBl s
peanHzald THITORBIX
TEXHONMOTHYECKHX IPOLECCOR
WU3rOTOBNEHMS deTaneli Ha
crankax ¢ UllY ¢
NpHMEHEHHEM
MHOTOKOOPIHHATHOMH H/MNu
MEOTOIIITHHAEIEHOH
obpaboTky.

YMeer nipoBOIUTE PACUET U
CHHXPOHH3AIHIO
OTIePaTHRHOIO BpeMeHH MpU
MHOTONITHHRICAEHOMH
obpaboTtke Ha crankax ¢ HITY
BnageeT HaBLIKAMH
MPOEKTHPOBAHUA
COBPCMCHHBIX TCXHOIOTHIA
MBIOTOBIEHMS fetanelt Ha
crabkax ¢ UITY ¢
NPUMEHEHUEM
MHOTOKOOPIHHATHON WU
MHOTOQUITTHHAENBHOH
obpaboTin

BraneeT HasbIKaMH OTpaboTKU

TecToRBIC BOMPOCEH
IpaxThio-
OPHEHTUPOBAHHOE
3aiaHHe
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MHEOTOLUITHHACIBEHOH
06paboTKu.

[IK-3.6. Bnagets HaBblkamMu
0TpaboTKH Ha
TEXHOIOTHYHOCTE CNOMKHEIX
HAetane# npu o6paboTke Ha
cTankax ¢ YlIV ¢
ApHMEHEHUEM
MHOTOKOOPAHHATHON WHITH
MHOTOLUITHHAETbHOM
obpaborku.

Ha TEXHONOTHYHOCTE CIAOMKHEIX
Zertanei npu o6paboTke Ha
crankax ¢ HITY ¢
NIpHMEeHEeHHEM
MHOTOKOOPAMHATHOH W/HIN
MHOTOLHITHHAENLHOH
obpaboTin.
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4, OPBEM 1 CTPYKTYPA TUCIHILIMHBI

TpynoeMKoCTs JUCHHUNIHHBI COCTABISIET O 3a4eTHBIX e{HHIL, 216 Jacos.

TemaTHIecKHH NIaH
¢opma obyueHHst — ouHAA

KouraktHas paboTa PopMBbl
obyuaromuxcs TeKylmero
é C IIeJaroruueckumM § KOHTPOJIA
el 8 paboTHHKOM A o| ycnmemaemoctu,
No Hanmenoranue tem u/unu § § @ ) P E g dopma
/M paznenor/TeM JIUCUMILIHEL z = = | 2 = i -le B3 B L§_ NpOMEIKYTOYHOH
Ol 8| E| 2E| 9E|& 2 4 ‘g’ aTTecTatHH
o 2| B ::-x:: selg 4 = (no cemecmpanm)
Sl Ef 8§y °
= | 2 Sk
1 Paznen 1. Beegenne, Pefiruur
KaaccHipuranus KOHTpoib Nal
KOHCTPYKHHOHHBIX MATEPUAJIOB
(KM). 31012 2 2 1 20
Tema 1.1. Meraniel ¥ Crnags,
KOHCTPYKUHMOHHEIE
HaHOMAaTepHAaIEI
2 Tema 1.2. Kepamukwy,
HaHOKepaMHKa M creknooOpazuele § 3 | 3-4 1 2 2 1 20
MAaTEPHATTBL.
3 Tema 1.3. KoMnosurel, 3 5.6 9 5 1 20
HAHOKOMIIO3MTHl H NOJIHMEPE.
4 Pazgen 2. ®nznko- Peiitiar
mexanmueckne (PM) cooiicTna kolTponn Ne2
KM. 3 | 781 2 2 1 20
Tema 2.1. Momyn# yrpyroct,
Hpefensl TEKYUCCTH, IPOYHOCTH,
JedopManus npH pa3pEIBe.
5 Tema 2.2. Xpynkoe u
9-
YCTaJIOCTHOE paspyllenue K 3 10 2 2 1 20
BA3KOCTh PaspylIeHHA.
6 Tema 2.3. TpueHﬂe 1 M3HOC, 3 11- 3 5 1 20
CTPYKTYPHEIH coCTaB. 12
7 Pazpen 3. ®M-ocHOBBI BRICOKHX Pefitynr
TexnoJoruii oGpadorku KOHTpomns No 3
13-
MATEpPHAJIOE. 3 14 2 2 1 20
Tema 3.1. TexHonaorun
nosyyenns KM meTomaMu uThL.
8 Tema 3.2. TexHoaoruu 15-
nonyqenus KM metogamu _ 3 16 2 2 1 20
nnacTr4eckoi nedopMaliiu.
9 Tema 3.3, Texuosoruu
noiyderus KM nopolkossiv 3 17 ] 2 2 1 20
CHEKAHHEM.
Bcero 3a 3 cemectp: 18 18 180 | 3auer
Hanuuwe B aucupmmne KIVKP + KII
Hroro no gucuannne 18 18 180 | 3aver
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CO)IEP)HEIHI/IB JICKITHOHHBIX 3AHATHA M0 MUCHMILIMHE

Pazpen 1. Beepenye, Kinaccnukanng KOHCTPYKIMOHHBLIX MaTepuaxos (KM).

Tema 1.1. Meraius! 1 claBsl, KOHCTPYKIIHOHHEIE HAHOMAaTEPHAIEL.

Copeprkanne. KoHCTpYKIIMOHHBIE MaTEPHAIIEl U UX cBoiicTBa. Beibop matepmana. CTpykTypa
MeTannos. JBHKYHINE CHMIIBI CTPYKTYPHEIX M3MeHeHuH. Kunernka u3MeHeHHs cTpyKTyphL Jlerkue
CIIABBI. YrIepopucThle cranu. JlerupoBaHHble crand. IIpomsBoacTBo, GOpMOBAHHE H COCHVIHEHHE
KOHCTPYKUIMOHHBEIX HAHOMAaTEPHAIIOB.

Tema 1.2. Kepamuku, HaHOKepaMHUKa H CTEKII000pasHEIe MaTepHabl.

Copnepxanne: Kepampdeckue MaTepHanbl B CTexyio. THIBI KepaMHYECKHX MATEPHANOB H
crexna. Kepammaeckue xommo3nTel. CeefleHHst 0 KepaMH4eckwx Martepuanax. CTpykrypa
KepaMH9IEeCKUX MaTepHaloB. Mexanuyeckue cBOUCTBA KepaMHYECKHX Marepuanos. IIpou3BomcTro,
thopMOBaHHE ¢ COENHHEHHE KepaMUYeCKUX MaTepHaioB. LleMent u Geton.

Tema |.3. KoMII03uTEl, HAHOKOMIIO3UTHI H IIOMHMEPEL.

Conepxanue: BOJOKHHCTEIE, HNHCHEPCHO-HANONHEHHBIE ¥ BCINEHEHHBIE KOMITOSHTEIL
KoMIiosuTel ¥ HaHOKOMIO3ZHTHEI € MeTanmMdeckodl Marpmuci. KoMmoswTsl ¢ moNMMepHOH H
yraepogHoit Martpuuamu. BonokHHCTRIE apMEpyomHe saeMeHThl. CTPYKTYpHas MexaHHKa
Komro3uToB. JpesecrHa. Knaccel nonumepor. Ctpyxrypa momumMepos. (JlmaHa MONeKysl U CTENeHb
nonEMepu3anuy.  CTpykTypa MoONekyl. VYIIAKOBKA MOJNEKYJ [OJIUMEPOB U CTEKJIOBAHHE).
Mexaupueckue csoliciBa nouumepos. (BiMsiHue BpemeHH U reMIepalypbl HA MOAYIL YIPYLIOCTY.
IIpounocts. XonoxHas BBITSKKA M TpemMHEL cepedpa.). IlponzeoacTeo, hopMoRaHRE H COCIHHEHHE
nonuMepHBIX MarepuanoB. (Cunres nojumepoB. IlonmumepHrsie cMecH. QOpMOBAHHE IIOIUMEPOB.
CoenHEHHE TOTAMEPOB.).

Pazpen 2. Puzrko-mexanmueckne (PM) ceoiictea KM.

Tema 2.1. Mogynu ynpyrocty, npelens! TeKy4ecTH, IPOYHOCTH, Ae(hOpMAalHs IPH PasphiBe.

Cogepxanne: Moxym ynpyrocti (Cea3p MexIy aToMaMHd. YIIAKOBKA aTOMOB B TBEPJABIX
Tenax. Dusudyeckad INpUpoOAa  OKECTKOCTH.  MeTOHBI  YIOPOUYHEHHS H  IACTHYHOCTE
HOMUKPHCTATNHYECKHX MaTepranop) Ilpenen tekydecTd, Ipefien MPOYHOCTH X AedopManmsa IpH
paspeise (Mucnoxauuu m JedopMHpoBaHHE KpHCTamIoB. MeTOABl YHPOYHEHHS H IIACTHYHOCTH
HONUKPUHCTATIIMYEKHX MaTepuanoB. [lmactuueckoe teuenue cruommnoil cpenpl. [Ipumepsr yueta
TEKy4eCTH MaTepHAaIOB IPH KOHCTPYHUPOBAHUHK).

Tema 2.2. Xpynxoe B ycTanoCTHOE pa3pyLICHHE ¥ BI3KOCTh PaspyLICHHS.

Coneprxanne: Xpynkoe paspylneHHe i BA3KOCTH paspynieHust (MUKpPOMEXaHH3MBI XPYIIKOTO
paspymicHHus. BepoATHOCTHOE pa3spylEHHe XpYIKUX MAaTepHalioB). YCTAJNOCTHOE pas3pyIIcHHE
(MexaHH3MBI YCTAJIOCTHOIO PACIIPOCTPAHEHHS TPELUMHEL. YUeT YCTANOCTH IPH KOHCTPYHPOBAHHH.
Ilpumepet ycranmoctHoro paspymeHnus.). llomsyuects u paspymenme (KumeTHdeckas Teopus
auddy3uu. MexaHu3Mbl ION3YYECTH M MATEPHAIE], CTOHKHE K HOI3YUCCTH.

Tewma 2.3. Tperne u H3HOC, CTPYKTYpHLI cocTaB KM.

Copeprxanme: Oxmenenue U kopposust. (Oxucnenuwe wMarepuanoB. [IpuMepri cyxoro
okucnenus. Koppo3uda marepuanos 1ox jeficreHeM Biard. IIpuMepsl DpOeKTHPOBAHHS NETANEH,
paboTalomuX BO BIKHBIXyCHOBMAX.). Tpenne u m3noc. (Tpenme mexnay marepuamamu. Mzmoc
MaTepHanoB. TpeGoBaHus K IOBEPXHOCTHHIM H 0OBEEMHBIM CBOHCTBAM. [IprMepE! TpeHus | #3HOCA. ).

Pazgen 3. dM-0cH0OBBI BEICOKHX TEXHOJA0THIT 00paboTKn MaTepHATIOB.

Tema 3.1. Texnonoruu nonyuerus KM MeTonaMu JIHTHSL.

Conepxanne: Jluddymonnsie npoteccsl B Metanne. GopMUPOBAHEE CTPYKTYPH METATIOR H
CILIABOR [P KpHCTaH3anuy. [Iponece nmaBacHMI B KPHUCTAIUIH3ALMH. DHEPTCTHUCCKHE YCIOLMs
nponecca kpuctaanusauui. ®opma KpucTaanmadeckKux obpazopanuit. CTpoenne cnuTka. 3akanka U3
MKUIKOTO COCTOSHHSA. AMopduzanus crnilaBoB. MeTalTMUecKHe CIUIABBI U JMATPAMMBI COCTOSHHS.
XapakTepHCTHKa OCHOBHEIX (a3 B cCIUlapaX. MexaHwdecKas cMechb, XHMHYECKOE COeJHHEHHE,
TBEPILIH pacTBOp. MeTalHyeckoe CoeJHHEHEE JIeKTPOHHbIE coequHeHmst. Pa3rl BHeapenus. Pazrl
JlaBeca. Curma — dasel. TepMOJUHAMHHYECKHA aHAIU3 METAINMYECKHX CIUIABOB M IOCTPOEHHE
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IuarpaMM cocTosHHH. IlocTpoeHue nuarpaMM cOCTOSHUN ananuTiaeckuM meroiom. [Ipasuno ¢as u
TIPaBHJIO phI¥ara. OKCIEPHMEHTAIbHEIC METOAB! [IOCTPOSHMS HHAFPAMM COCTOSHHM M aHANM3 HX
OCHOBHBIX THIOB. CBfA3p MEXIY JHArpaMMaMH COCTOSHHS ¥ CBOHCTBAMH CIUIABOB (IPABHIIO
Kypnaxopa). [umarpamma xene3o — yrieposi. OCHOBB METaUIYPrHYECKOTO IIPOH3BOACTEA.
CrpyxTypa MeTalllypravyecKoro IpOH3BOJICTBA M €0 ITpoAyKUIug. MaTepuansl Uit NPOH3BOICTBA
MeTamnos # cmmasoB. llpomseojgcTBo 4yyryHa. JloMeHHOe IIPOHM3BOJCTRO, BBILTABKA YyTyHA.
Ipomwoncrao  crtamw MapTeHorekuft npotece  [IPpOMIROJACTRO  cTam®w R KOHREPTOPAX |
anexTponevay. KomMOMHHpOBaHHbBIE CIIOCOORI NPOH3BOACTRA cTand. Pasznmeka cramu. CrTpoenue
CTaNbHOTO cIUTKA. [IpOM3BOCTBO IBETHEIX METAILIOB: MEIH, aNIOMUHMS, MAarHUS, THTAaHA.

Tema 3.2. Texnonormu noxyuenns KM MeTonamu IinacTHueckoi nedopmaru.

Conepxanue: I[lnactudeckas medopMaius, BIHsHUE HAarpeRa HA CTPYKTYPY H CBOHCTBa
JNe(OpMEpPOBAaHHOIO MeTaJla. YIpyras H Iuiacrhdeckas jedopmanus. Jlnarpammer gedopManum.
[InacTHyHOE M XPYNKOE COCTOSHHE METAIOB. YCTanocTh MeTauloB. OCTAaTOHHOE HAINpsKeHWE.
Drnuanne Harpea Ha cTpoeHMe M cBoMcIBa NedopMHPOBaHHOIG MeTallla. PeKpUCTalIM3alus.
Ipouece npokarku. [IpoussoacTeo npokara, 1ucToB, npodunelt, Tpyd. Bonouenne u mpeccoBanue
mertaia. KoBka u mrammoeka. OOGpaborka naBieHHeM MeToAs! HWHTEHCHBHOH INIACTHYECKOR
nedopManuy A NONyYeHHUS HAHOMATEPHAIOB.

Tema 3.3. Texunomorun nonydenug KM IopoIIKOBEIM CTIEKaHHEM.

Conepxanue: OcHOBEI TOPOINKOBOH MeTarurypru#. CriocoGbl TOIYYEHH U TEXHOOIHIECKIE
CBOMCTBa MOPOIIKOB. XapaKTepUCTHKA IIOPOIIKOBEIX MaTepHanoB. lIpHIOTOBNEHHE CMECH H
popmoodpazopanre 3arorosok. Crexanue W o0paborka. CrpykrypooOpasobanue ©u  ¢usmka
IIPOYHOCTH.

Cojepikanne NpaKTA9ecKnx padoT 0 IUCIHIIHHE

Pazpes 1. Beegenne, kaacenpukanua KOHCTPYKUHOHHBIX MaTepuanos (KM).

Tema 1.1. MeTannel ¥ cIlTaBbl, KOHCTPYKI{OHHEIE HRHOMATEPHAIEL

Corneprxanue npaxTudeckux pabot: MzydeHre KiacCHbHKANNH METAIUIOR | CIIIABOB.

Tema 1.2. Kepamuxu, HaHOKepaMHKa B CTEKI000pasHLIe MAaTePHANEL.

Copepixaane npakTHdeckux paboT: MzyueHne knaccuiKalMy KepaMHKi H HAHOKepaMHKA,

Tema 1.3. KoMIIO3UTEI, HAHOKOMIIO3UTHI H I1OJIAMEPBL

Conepxanue  mpaxTHueckux — pabor:  Msydesme — KnmaccH(UMKauMH — KOMIIO3HTOB,
HAHOKOMIIO3UTOB H ITOJHMEDPOB.

Paznen 2. ®uzuxo-mexanuyeckue (®M) cpoiictea KM.

Tema 2.1. Mogynu ynpyrocts, ipefie/isl TEKy4ecTH, IPOUHOCTH, NethopMaliis IpH pa3peise.

Copeprxanue mpakTHdecKux pabor: Omnpenenenie MOXYIeH YIPYrOCTH KOMIIOZHITHOHHBIX
MaTepHaIOB.

Tema 2.2. Xpynxoe u yCTAIOCTHOE pa3pyLIEHHE H BA3KOCTh Pa3pyIIeHH.

Conepxanne npaktayeckux pabor:  OmnpeneneHue QH3HKO-MEXAHHYECKHX  CBOKCTB
MaTepHalloB ¢ HCIIONb30BaHHEM MHKpO KoMOH TecTepa.

Tema 2.3. Tpemne u u3Hoc, cTpyKTYpHEIH cocTap KM.

Conepxanne npaxkTudeckux pabor: Onpejenense TpuOOIOrMYecKMX XapaKTePHCTHK
KOMITO3UITHOHHEIX MaTEPHANOB.

Pazgen 3. @M-oc1IoBLI BLICOKHX TeXIoJaornii o6padorku Marepnaion.

Tema 3.1. Texuonoruu noaydenus KM MeTo1aMu JIHTbSL.

Copepxanne IpakTHUeCKHX pabot: M3yuyenme npouecca BBILIABKA CIUIABOB B JIOMEHHOM
neyn. MsroTornenue nutelinoit GopMel IS MATES B ecyankle (popMel. IpoeKTHPOBAHAE OTIHBKH.

Tema 3.2. Texnonoruu nonydenus KM MeTomamu macTuveckoi nedopMarium.

Cojnep:xanye OpakTAYecKHX padoT: M3yuenue polecca mojydeHns 3ar0TOBKH HITAMIIOBKOM.

Tema 3.3. Texnonoruu nonyseEns KM mopoInKoBEmM cIieKaHHeM.
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Co;J;epmaHne IPaKTHYCCKHX pa60T: R&?;CPHOG CIICKaHHEC METAIUIHYICCKHX ITIOPOIIKOB.

5. OHEHOYHBIE CPEJCTBA JJ151 TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH,
MPOMEXYTOYHOMN ATTECTAHWH 10 UTOT'AM OCBOEHHA JUCIATLINHBI
U YUEBHO-METOAUYECKOE OBECIIEYEHUE CAMOCTOSTEJLHONH PABOTBI
CTYJIEHTOB

5.1. Texkymuit KOHTPOJb YCNEBACMOCTH (pelimunz-KoHMpoab I, peiimunz-xoHmpoin 2,
PetmuH2-KOHMpoas 3).
Bonpocsl pefirunr-konrposs Nel

1. CoBpeMeHHEIE TEHACHIMH B GOPMHPOBAHUH CTPYKTYPHO-(Pa30BOT0 COCTABA YINEPOJUCTEIX H
JIETHPOBAHHBIX CTANEH, IEFKHX CIUTaBROB AJIs oDecIIedeHNs 3aJaHHOT0 YPOBHS CBOHCTB?
CB43b MeXIy aTOMaMH.
VYnaxoBka aTOMOB B TREPIIBIX TENaX.
@uszrueckas npupoa KECTKOCTH.
MeTonp! yIpouHeRuS U IaCTHYHOCTE IMOIHKPHCTAUIMYECKIX MAaTCPHATIOB.
Yro Takoe KOMIIO3UTEL, ¥ HA KAKHUE IPYIIIBI OHHU JENATCS?
Kommosuter ¢ MeTajuHueckoit MaTpuilei.
KOMITO3UTEI ¢ TOJIAMEPHOH ¥ YTIEPOIHON MaTpHIaMH.
BonoxaucTeie apMEPYIOUIME 3TIEMEHTHL
0. CrpykTypHasd MEXaHHKa KOMIIO3UTOB.
1. MukpoMexXaHH3MBl XpYIKOIO pa3pylieHus. BepoSTHOCTHOE paspyLIeHHe XPYNKHX

MaTEepHAaIoB.

12. HazoBuTe THIILI KepaMHYEeCKHX MaTEPHAIOB i CTEKa.
13. MexaHudecKue CBOHCTBA KEPaMHYECKIX MATEPHAIIOB,
14. CTpykTypa KepamMHyecKuX MaTepHaIOB,

== D0 NG AW

Bonpoce: peiiTuir-koHTpoast Ne2

HazosuTe OCHOBHEIE KNACCHI IONUMEPOR?

2. Crpykrypa momuMepoB. (JINHHa MOIEKYN W CTEIeHb foruMepuzaimu. CTpyKTypa MONEKYIL.
YraxoBKa MOJIEKYT HOTMMEPOB H CTEKIIOBAHHUE).

3. Mexannyeckue cBoficTea noimMmepoR. (BiusHue BpeMEHH M TeMHOEpaTypel Ha MOIYIE
yrpyroctd. [Ipounocts. Xonoasas BHTSDKKA H TPEIIUHEI cepedpa).

4. TlpoussoacTro, HOpMOBaHHE U COSIUHEHHE IIOIMMEPHEIX MaTepuanoB. (CHHTE3 IIOTHMEpOB.
Ilonnmepnsie cMecu. @opmoBanne ronmuMepoB. CoeUHECHHE TONHUMEPOB).

5. VYcraizoctHoe pazpymeHHe (MexXaHM3MBl YCTATOCTHOTO PaclpOCTPAaHEHWS TPEIMHBI. YYeT
YCTaIOCTH IIpH KOHCTPYHPOBAHHH. [IpHMeEpBI YCTAIOCTHOTO PazpyUIEHHS).

6. Ilomsydects u paspymenue (KuHerwdeckas Teopus muddysun. MexaHH3MBI TON3YYECTH M
MaTepHailbl, CTOMKHE K nosisyyecTd. PazpaboTka nonact TypOHUHEL, CTOHKOH K ION3YIECTH).

7. Oxwncnenne u xoppo3us. (Oxucnenue Marepuanos. [IpumMepsr cyxoro oxucnenus. Kopposus

MaTepHaJIOB 110 NEHCTBMEM Biard. lIpuMepsl IpoeKTHpoRaHHUS AeTaleil, paboraromux BO

BIAHBIX YCIOBUAX).

Tpenue u u3Hoc. TpeHHE MCKIY MATCPHATIAMH.

9. Hsnoc marepuanos. TpeDopanMs K INOBEPXHOCTHBIM M oOBeMHBIM cBoiicTBam. lIpmMepsr
TPEHHUS ¥ H3HOCA).

[am—y

[

Bonpoce! peiituur-konrpoan Ne3
Texnonmornu noaydenus KM MeTomaMH JIHTB.
JIuTEE B IeCYAHbIE OTJIMBKHA H KOKHIIB.
TenmeHHH COBEPIICHCTROBAHHS TEXHOIOTHIL JIHTHL.
Texnonoruun nonydyenus KM mMeronaMu rutacTHIecKol aedopMaImH9.

BB
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5. PKVII-TexHonorum.
6. 'Texmonorum nonydenns KM mopoirkoBeM criekaHueM.
7. CJHI n CJIC-mporiecchl.

5.2. IlpomMe:KyTOYHAH ATTECTAIMA 110 HTOTAM OCBOSHMS JHCIMIIIHHEL
Bonpocel k 3aueTy
B ueM ornmune aMOp(HBIX TNl 0T KPHCTATHUECKHX ?
UeMm TBEpIOE TENO OTIMYAETCS OT JKHAKOCTEH 1 ra3oB?
Kakue Tena Ha3pIBAIOTCA aMOP(QHEIME ¥ HOUEMY?
Kaxwue BemecTBa MOTYT OBITH TBEpILIMHE?
Uto Takoe »reMeHTapHas KpUCTAIIHYECKas pelieTka?
[IepeuncnuTe OCHOBHEIE THIEI KPHCTALTHYECKHX PEIIETOK.
Kaxne THIBI KPHCTAIIHYECKUX PEHIETOK MOT'YT OBITE 0a30LleHTPHPOBaHHEIME?
Kakue Tuibl KpUCTAIIMYECKHMX. PEIIETOK MOI'YT OBITh FPAHELECHTPHPOBAHHBIMU?
Kakne THIEBI KpHCTaIIHYECKHX PEIIETOK MOTYT OBITh 00BeMOLIEHTPHPOBAHHEIMEA?
. llepeducnure THIB CBA3€H B KPHCTALIHYECKIX PEIIECTKAX.
. Kaxue tumns! cascit Haubosnce cunsabic?
. Kaxue Turms! cs3eit naubonee cnadere?
. UTo Takoe aUM3OTPOTIUA U UeM OHA 00yCToBneHa?
. llogeMy GONBITMHCTRO BEIHECTB SIBJISTHOTCA IOIHKPHCTAILTHYECKAMHE?
. [lepeuncnure xedekTs! KPUCTALIHYECKOR PeIeTKH.,
. UTo Takoe HylbMEpHEBIE JIE(EeKThl KPUCTAIIHYECKOH pelueTKu?
. Kaxue sepexTrl KpUCTANIMYECKOH PeIIeTKH HA3EIBAIOTCH JUCIOKATHAME?
. OT 4ero 3apUCHT KOHLEHTpanus AedeKToB B KpucTamie?
. Uto Takoe uHAeKCH Mumnepa?
. Uro Taxoe moauMopdu3M U 4eM oH 00yCIOBIICH?
. Uro Takoe MHTEPMETAILTHIECKOE COSTHHCHHE?
. B ueM ormraue aMopHEIX TEN 0T KPUCTALTHUECKIX ?
23. Yro Takoe aHM30TPOIHS U 4eM oxa obycioriena?
24. YUro takoe nmonumopduam u gem o= 0bycnoenen?
25. Drarne! kpuctamzanui. CTenesb nepeoxaakIcHus.
26. [pasuio I'n66ca.
27. HeM TBepIOE TEMO OTIAHYAETCS OT YKHAKOCTEH U ra30B?
28. Kpucramnorpaduueckas mI0cKoCTE?
29. 3aBHCHMOCTE IIPOYHOCTH OT IJIOTHOCTH JUCTOKALIHEE.
30. CrpoeHue METAJUIMYECKOTO CIUTKA.
31. Teepasle pacTropel. X THIIEL
32. Kakue Tena HazpIBarOTCA aMOPGHBIMH M IIOYeMY?
33. YUro Takoe uHAeKCH Mumnepa?
34. HeoOxonuMoe yCIOBHE KPUCTAIUIH3ALHH.
35. YcnoBus noydeHus MEIKO3epHUCTOM CTPYKTYPEL.
36. Mexanmgeckas cMech.
37.Yro Takoe odneMeHTapHas KpucTajuiMveckas sauefixa? IlepeuncnuTe OCHOBHBIE — THIIBI
KPUCTAIUINYECKHX PELIETOK.
38. HedeKTr KpHCTAIHYECKOH PEIIETKHA.
39. Teoperudeckas u axTHHECKas TEMIICPATYPhl KPUCTAJUIH3AIMH.
40. Crnag.
41. Juarpamma cocroanus. Jlukeunyc. Conmnyc.
42. HazoBuTe TpH OCHOBHBIX IIYTH IIOBBIICHUS KOPPO3MOHHOH CTOHKOCTH METAUIOB M CIUIABOB B
BOJIE.
43. XKenezo. OcH. cBoOlCTBA.
44, DBTeKTHKa CUCTEMEI JKEJIC30-UEMEH [H L.

hadi i I e
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45. OTxur.

46. 3axanka TBY.

47. TrepnocTs.

48. HampstxeHHe.

49. Turan. Ceoiicra. Crinassl.

50. IemenTurt.

51. 3axanka.

52, Ilaxnem.

53. Ilpegen Texy4ecT

54. 'azonaMeHHas 3aKanka.

55. Meroap! u3MepeHus TEEPIOCTH.
56. Texnomornyeckue ceoitcrsa

57. deppur.

58. Ornycx.

59. CrapeHnne.

60. IlnacTuyHOCTE

61. Ilpemen ynpyroctu

62. DKcnnyaTaltoOHHEIE CROMCTRA.
63. Marumit. CpoiicTa. CnnaBsl.

64. AyCTEHHT.

65. Tepmomexaruueckas o0OpaGoTKa.
66. IIpejen nponopIHOHANBHOCTH.
67. BsA3KOCTE.

68. IlorepXxHOCTHOE YIIPOUHEHHE CTAIBHBIX JeTaNeH.
69. Amomunuii. Ceoticta. CILnaBeL
70. DBTEKTOH CHCTEMEI JKEIe30-IEMEHTHT.
71. MapteHCHT.

72. Buas! IOBEpXHOCTHOTO YIPOYHEHHA CTATHHEIX JICTANEH.
73. Ilpenen npounoctH.

74. Hedopmaius.

75. XnanoaoMKocThk

76. Y napHas BA3KOCTE.

5.3. CamocTogaTreasHas pabora o0yuaromerocs.
Tems! Juist Barcanus pedepaTor:
. TexHOIOruy yIIpOUHEeHHsA MaTEPHAaNoB U CIUIAROB.
. Iopomkossie MaTepransbt.
. ATIOMHUHHUH H CIIIABEI HA €r0 OCHOBE.
. MHOTOKOMIIOHEHTHEIE CILIABEI Ha OCHOBE MEIH.
. Tyronnaskme MeTasITBI 1 CIIJIABEL! HA HX OCHOBE.
. UECTpyMeHTAIIBHBIE CTAIH W CILIAREL.
. Ilpumenenye MarsUTHRIX MaTePHAJIOB B HAYKE W IPOMBIIIICHHOCTH.
. YrieponycTsie CTalK U CILIABEL
. HaHeceHmne crienuanbHEIX TTOKPEITH Ha METATLIIEL
10. XKaponpodHEIc CTANH U CIINABEL
| I. Paguannonnsle te)eThl B KPHCTAILIAX.,
12. Haje:xHOCTE B MAIIMHOCTPOSHHH.
13. KoppozuoHHO-CTORKHE CTANH U CONABLL
14. MeTozp! HCCIIEXORAHUS BHYTPEHHETO CTPOSHUA MaTEPHAIIOR.
15. CniocoOr1 TepMuuecKo# 00paboTKU MaTepHaNOB.
16. KoMIo3HIHOHHEIC MaTepHAaIIbL.

NDOo0 =1 3y L s o N
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17. CpoiicTBa 1 XapaKTEpUCTHKH MarHUTHEIX MaTCpPHANIOB.

18. Ilonyuenne MarHUTHEIX MATCPUATIOR.

19. KoHCTpyKIMOHHEIE MaTepHaIbl aKTHBHOM 30HB! SEPHOr0 peakTopa.

20. DKONOrHYEeCKHE BOIPOCH 3aXOPOHEHHS SAEPHBIX OTXOH0B.

21. DNMEeKTpOTEXHUYECKHE MATEPHANBL

22. Hpepras sHeprerrka PoccHH: nepcneKTUREl pa3BUTHIL

23. JlerupoBanue NONYIPOBOIHMKOR C HCIIONB30BAHHEM SAIEPHBIX peakuMi W HOHHBIX
ILyH9KOB,

24. OCcHOBHBIE CBOMCTBA METAILIOB.

25. TonnuBHEIE 3IEMEHTHI SIEPHBIX PEaKTOPOB.

26. TexHOMOrUs MatepualoB DIEKIPOHHONA TCXHUKHY.

27. JuniieKTpuyeckue MaTepuasibl.

28. Knaccuukarus IpoBOJIHHKOBBIX MATEPUAIOR,

29. L{BeTHEIE METAIUIE] M CIUIAREI B PAJIHOIEKTPOUKE.

30. OcHOBHEIE CROMCTRA TIONYTIPOBOIHUKOR.

31. IIpumecH B NOXYIIPOBOIHUKAEX U AHAIEKTPHKAX.

32. TexHOMOTUA HITOTOBIEHUS MOMYTIPOBOIHIKOBEIX MAaTEPHATOR.

33. CpoiicTBa U IpAMEHEHHE AUDICKTPHKOB.

34. HanexHoCTE B IpUOOPOCTPOCHHUH.

35. Pammaunonnas cTOMKOCTE MATEPHAIOB 3JEKTPOHHON TEXHHUKH.

36. LlupxoHuit 1 CIINABBI HA €r0 OCHOBE.

37. CrocoOr1 Mexannyeckoi 00paboTK MeTAIIOB,

38. Cesepekas ADC. IlepcreKTHRE] Pa3BUTHS PErHOHA.

39. KoHCTPYKIMOHHRIE SIeMEHTRI AKTHBHOMH 30HEI SIP.

40. Tenmonocutenu SIP Ha OBICTPEIX HEHATpOHAX.

41. TB3JIx1 BrIcOKOTEMIIEPATY PHEIX HP.

Kypcosoii npoekTt

TeMaTrKa KypcOROTO IIPOEKTA MOKET OBITh [IPEIOKEHA TIPENoAaBaTeieM HIX OmnpeeeHa
caMHM CTYOEHTOM (COBMECTHO C PYKOBOJHMTENIEM) IO TEME MarHCcTepcKoft ApccepTamuu. TeMbl
KypCOBBIX IIPOEKTOR MOTYT OBITH BEIOpaHBI HCXOAS H3 IPAKTHKH CKBO3HOTO KYPCOBOTO
TIPOEKTHPORAHKA, @ TAKKe B COOTBETCTBHU ¢ rocOroIpxeTHBMH uiH XozporoBopHemMu HUOKP,
IIPOBOJIUMEIMH Ha Kadeipe, U ABISTECS MX HEPBOHAYANBHEIM 3TANoM. PekoMenmyembie tembr KIT
MOTYT OBITE CIENYIOIIHAMHU:

1. Mccnenopanue pU3NKO-MeXaHHYECKUX CBOMCTB COBPEMEHHOIO PEXKYIUETO MHCTPYMEHTa (¢
HUTPUJIHBIMU HOKPBITHIMH U O3 HUX).

2. HccnepoBarme TpuOOJNOrHYUECKHX XapaKTEPHCTHK KOICTPYKI[HOINILIX MATEPHATIOB
BHHTOBEIX IIEPEAY KAYEHMIL.

3. AHanmyM3 TEXHOJOTHYECKOTO IIpoLlecca IIOMYYEeHHMS Me30- H HaHO-CTPYKTYP MEeTOZaMu
HHTEHCHBHOH IIacTHUECKOH fedopMarny.

4. Pa3paboTka TEXHOJIOTHYECKOrO TPOLEcca JHThS AMOMHHHEBBIX CIUIABROB C HAJOXKEHHEM
JaBICHHA.

5. Hccnenopanue Ipouecca IPOKaTKM {BOAOYEHHH) I[BETHBIX METAIUIOB M CIUIABOB C
ncrone3opagueM CAE-cucreM.

6. CAE-anamu3 mpornecca JHTHS IDIacTMacc B mpecc-GOpMBI JUIL UThS TIOX TABIEHHEM C
HcIIonL30BagreM nakera MoldFlow.

7. CpasHuTelbHbIH aHalM3 CBOHCEB COIITOB M KPEHEKHbIX SISMEHTIOB A OTBEICIBEHHBIX
y30B.

8. MccneoraHue NPOYHOCTH XOJOBEIX BUHTOB IPHBOIOB aBHANUOHHOH TEXHHKH.

0. AHamu3 U3HOCA BUHTOBBIX IEPeay CKONBKEHI.

10. JonroseuHOCTh HCIIOMHUTENBHEIX MEXaHH3MOB IPHBOJ0B MEIHIIHHCKOH TEXHHKH.

11. HoBEle cBepxierkne clnaBbl AUl MALIHHOCTPOEHHS (ABHANHY, aBTOMOOHIeCTpOSHM S).
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12. Kapocrolikue cIuiaBsl B caMOIETOCTPOSHHH.

13. XKaponpounsle cIIapsl B CaMOJIETOCTPOEHHH.

14. Cnnasst ¢ 3¢p¢exToM DaMsIT HOPMBL

15. IlITaMmoBEIe CTaMu U1 XOA0JHOTO AedopMApOBAHHS.

16. IUTaMIIOBEIe CTAIH I TOPSUEro AeQOopMHPOBAHIS.

17. KoHCTpYKIIMOHHEIE CTalIA B CaMOJICTOCTPOEHHH.

18. Hepxaperomue cTalH.

19. MapTeBCUTHOCTAPEIOMKE CTANH.

20. CpapuBaeMble KOHCTPYKIMOHHEIE MATEPHANBL.

2]. BRICOKOIIPOYHEIE AIHOMHHHEREIE CTIJIABEL

22. CHIyMHHBI B CAMONIETOCTPOCHHUH.

23. CaeyenHbIe aNIOMUHHEBBIE TIOPOIIKH | CIITABEL

24, BnusHue NerupyromuX 37IeMeHTOR HAa CROMCTRA aANIOMHEHEBO-THTAEREIX CIIJIABOB.

75, TepMmugeckad U TepMoMexaHudeckas 00padoTKa ATHOMUHHEEBO-TMTHERBIX CIIIABOB.

26. HedopMupyeMble MarHHEBEIE CIINIABEl B CAMOIETOCTPOSHHH.

27. Jluteituriec MarHueBLIe CIABLL.

28. lleopMEpYEeMBIE THTAHOBBIE CILIABEI B CaMOJIETOCTPOCHHH.

29. TuranoBrle cruiaBsl Jyuis (PacOHHOTO JIUTHS.

30. Mejubie crulaBel B CaMOJIETOCTPOSHHH.

31. Marepuansl A1 OCTEKICHHS CAMOJIETOR i BEPTOJIETOR.

32. KOMIIO3SHUMOHHBIE MaTepdalbl Ha HOJIMMEPHOH MATpUUe, NPUMEHSEMEIE B
CaMOJIETOCTPOCHHH.

33. KoMnozHIIHOHEEIEC MATECPHATIBI Ha METAIUIHIECKOR OCHORE,

34. TennosauMTHEIC MaTEPHANBI B CAMOJIETOCTPOCHHH.

35. UsroToBneHne KpynHorabapHTHBIX M3ICHHI U3 CTEKIONNACTHKOB.

36. KOHCTpYKIIHOHHEIE KIIEH B CAMOJIETOCTPOCHHH.

37. KineecBapHsbie coeIHHCHHA.

38. Ceapka W CKII€BaHHE I1IaCTMACC.

39. CunRTeTHYECKUE 3J1aCTOMEPEI H PE3HUHEL B CAMOJIETOCTPOEHHH.

40. IlommMepHBle IIIEHKH B CaMONETOCTPOEHHH (ABTOMOOMIECTPOCHHH, METUIIMHCKOM
TEXHHKE).

41. IleHonnacTH! M NOPONNACTHI B CAMONETOCTPOCHHH(aBTOMOOUIIECTPOSHHIH ).

42. DNeKTPOTEXHHYECKHE MAaTepHalbl B  CAMOJETOCTPOCHHH (dBTOMOOHIECTPOEHMH,
MEIUIMHCKOH TEXHUKE).

43.  TepmonnacTH4ecKHe/TEPMOpPEaKTHBHEIE  INIACTMACCHL B CAMOJETOCTPOEHHMH
(aBTOMOOMIECTPOCHHH, MEIHITHHCKON TEXHUKE).

44. CoToBble KOHCTPYKIIHE U3 HEMETAINHYECKHX MATEPHAIOR

45. Mopudukanus A yOpOUHEeHHE [I0IHMEPOB.

46. Koppo3us pa3iUyHBIX MaTEPHaIOB H CIIOCOORI 3ALIUTE OT KOPPO3HH.

47. Jlakokpaco9HEIE MaTEPHalIbl H IOKPEITHSA, IPHMEHIEMEIC B CAMOJICTOCTPOCHIH.

48. InacTH4YHOCTh U CBEPXINACTHYHOCTE aBHAIIMOHHBIX MATEPHATIOR.

49. Al-Li crinaph i MOBEINIEHNE JICTHO-TEXHHYECKHX XAPAKTEPHCTHK CAMOJIETA.

50. YMeHnplleHME TPeHMS U H3HALOHBAHUA MATEPHANIOB HCIONB30BAHHMEM TEXHOIOIHMH HMOHHOMH

HMILTAHTAIHK | JIeTHPOBAHUA.

@onp  onenounex  Marepuaios  (POM) ana mpoBeNEHHS  aTTECTAMH  YPOBHS
cOPMHPOBAHHOCTH KOMIICTCHIIHE OOYYalOIUXCA MO AUCHUILTHHE OGOPMISETCS OTUEIbHbIM
JOKYMEHTOM.




14

6. YAEBHO-METOJMIECKOE i HH®OPMAIIMOHHOE OBECIIEYEHHE
JUCITANIAHBL

6.1. Kuurootecnme4eHHOCTL

HauMeHoBaHue NHTEPATYPEL: ABTOD, HA3BAHME,
BHI U3LAHUA, H3ZATCALCTBO

1

lox

H3ha

HHSE
2

KHHUTI'OOBECHEYEHHOCTD

Hannuue B anexTpoHHoii Gubnuotexke Bal'V

3

OcHoBHaA anuTepatTypa

Kamyctun, B. H. Texnonorus ripouzsorersa u
KOHTpOJNb KA4eCTBa HAHOMATEPHAIOB H
HAHOCTPYKTYp: y4eOHoe rocobre / B.U.
Kanycrus, A.C. Curos. — Mocksa: HHOPA-M,
2022, — 244 ¢. — DOCI
10.12737/textbook_5¢35%9a09b32044.60767097. -
ISBN 978-5-16-013806-0. - TexcT: aneKTpOHHALIL,
- URL:
https://znanium.com/catalog/product/1769674. —
Pesxum gocTyna: 1o moAIucKe,

2022

hitps://znanium.com/catalog/product/ 1769674

CyxonatkuHa, M. T. Martepuanosesenue u
TEXHOJIOTHA MaTepHanos: yuednoe riocobue / U.T.
CyXONATKHHA. — 3-e H31., AoT. — Mocksa:
HWH®PA-M, 2021. — 396 c. — (BoeHHoe
obpazopanue). - ISBN 978-5-16-015292-9. -
TexcT: anekTpoHHBIH. - URL:
https://znanium.com/catalog/product/1022838). —
Pexum goctyna: no nmoganucke.

2021

https:/fznanium.com/catalog/product/1022838

Ilo#iznep, b. H. duanyeckue 0CHOBEI NazepHoi
TeXHHKH: yyeQHoe nocobune / B.H. Hoiiznep. — 2~
e u3a., non. — Mocksa: HHOPA-M, 2021, — 160
c. — (Beicmmee ofpazopanre: Marucrparypa). —
DOI

10.12737/textbook _592d268¢487362.64807642. -
ISBN 978-5-16-012817-7. - TekcT: 3neKTPOHHLIH.
-URL:
https://znanium.com/catalog/product/1214884. —
Pexcyy focTyna: MO NOJMHCKE.

2021

https://znanium.com/catalog/product/1214884

Koganes O.b., @omun B. M. dusnueckre 0cHOBL
71a3ePHON PE3KH TOACTBIX JHCTOBBIX MATEPHAJIOB.

2013

https:/favidreaders.ro/read-book/fizicheskie-
osnovy-lazernoy-rezki-tolstyh-listovyh.html

Jlononnurensias auTepaTypa

Mopozor B. B., Cricoer 3.I1. Hanotexsnonoruu & | 2011 | Pexum gocryna:

KepaMHuKe: MOHOrpa(us B 2-X 4acTax. http://e lib.visu.m:80/handle/123456789/2226
U.1. HanouacTHim: 2010 - 276 c. http:/e.lib.visu.ru:80/handle/123456789/2487
U.2: Hanonmnenkuy, HAHONOKPEITHA,

HaHOMeMOpaHsl, HAaHOTPYOKH,  HAaHOCTEPIKHH,

HaHonpoBosoka. 2011 ~ 167 ¢,

Tpowuknii O. A., bapanos FO. B., Aspaamos 10, 2004 | https://cepheusbook.info/download/fizicheskie-
C., Wnamun A. [, PusHuecKne OCHOBHI K ostnovyi-i-tehnologii-obrabotki-sovremennyih-
TEXHOJNIOTHH 06paloTKH COBPEMEHHEBIX materialovteoriya-tehnologiya-strukiura-i-
MaTepuanoB. Teopus, TEXHONOFHUA, CTPYKTYpa ¥ svoystva-v-2-tomah-tom-1

ceoficrea. B 2 romax.

Pam6uzu, H. I'. Qu3mieckie U XHMHYECKHE 2009 | http://www.medcollegelib.ru/book/ISBN97859221
OCHOBBE HaHoTexHoaorui. / Pamoumu H. I, 09888.humnl

Gepéikud A B - Mocksa BHIMATIIFIT, 2009, -

456 c. ISBN 978 5 9221 0988 8. Texct:

anextponHsil // URL:

http:/fwrww.medcollegelib.ru/book/ISBN9785922 1

09888.html. - PexxpM JocTyma: Mo NoANHCKe.

T'oruapos, A.B. duzndeckye 0CHOBBI MEXAHHKU 2007 | <URL:hitp://dspace.wwwl.vlsuru/bitstream/1234

[Snexrponnetii pecype) / coct. A, B, T'ongapog, B.
M. Cagenber ; BraguMupckmii rocylapcTBeHHELH

56789/3416/1/00439.docx>.
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YHHBEPCHUTET UMEHHY AJlekcanjipa 'puropseeuya 1
Hukonas I'puropeesuta Croneroprix (Bal'Y) —
DiIeKTpOHHBIE TEKCTOBbIE RauHble (1 daiin: 1,03
M&) — BaamuMup : Bnagumupcekuii
TOCYdPCTREHHEIH YHHBEPCHTET HMEHU
Anexcannpa I'puropeesyya 1 Huxonas
I'puropseenya CronetoBex (Bal'V), 2014 .— 59
C. ! WJI. — 3aryiaBue ¢ TUTYJIA 3XpaHa .~
Lubnunorp.: ¢. 57 — Croboaublii foCTYM B
3MEKTPOHHBIX MHTAIILHBIX 3aax Oudanoreku -~
Microsoft Office Word 2007 —
<URL:http://dspace.www]1 . visu.rw/bitstream/1234
56789/3416/1/00439.docx>.

[OnexTpoHHEIE pecyperl]: yuebHoe nocobue/ C. H.
Kysnenos; ToMcxnit RONHTCXHENCCKHEH
YHHBEPCHTET. - 3-€ H3[., nepepab. n gomn. - Tomek:
Wap-so TITVY, 2007, - 160 c. - Teker:
3NeKTPOHHEIH. - URL:
https://znanium.com/catalog/product/417656 (nata
obpameHns: 26.10.2021). — Pexxum nocryna: no
TIOANHCKE.

Ky3sneuos, C. M. ®u3nueckie 0CHOBR MEXaHHKH 2007 | https://znanium,.com/catalog/product/417656

6.2. Ilepnoanyeckue H3gaHus

Kypuanot:

«HMueectunmu B Pococumy»

«MHBOBAIIHH»

«IIpobneMsl TEOPUH M OPAKTHKH YIIPABICHHS
«Hanorexnonoruu: Hayxa 1 mpoH3BOACTBOY
«HayxoéMKHe TeXHONIOTHH B MALTHMHOCTPOCHUM»
«TexHonorus MamuHOCTPOCHUAY

«BecTHHK MallHHOCTPOSHHUS

6.3. UaTepHET-pecypehl

Hazsanue nopmana

CCBLIKQ

VYyebHo-MeToqMuecKHH  KOMIUEKC JAMCLMIUIMHEL  pasMellleH Ha
obpasoBateiabHoM cepsepe Bnl'Y. IlepconHanbHbIH JOCTYN Kamaoro
CTyOEHTa K MaTepHasaM OCYHIECTBISETCA He TO3/IHee TMepRoH Hemenu
U3YH4eHHS JHCLIHILTHHEL

http://www.cs.visuruw81

Hayunan snekrponnas 6ubnuorexa eLIBRARY.RU - poccuiickuii
HH(OpMaOHHO-aHANTHTHYECKHH IOpTan B 00JIACTH HAYKH,
TEXHOTOTHH, MEJHLIMHEI X 00pa30BaHus

http:/elibrary.ru/defaultx.asp

Moodle — crctema ynpasneHns Kypcamu
ouumansHBI caliT

hitps://moodle.org/?lang=ru

ABTOHOMHAS HEKOMMepUeckas OpraHu3alig « DICKTPOHHOE
OGPHSOBaHHe A1 HAHOHMHAYCTPHM»

http://www.edunano.ru

«EnnHoe okHO» OCTyNa K 006pazoBaTeNsHEIM pecypcamM

http://window.edu.ru/

MekaucuMmiHnapioe obyueinie

http://www . nano-obr.ru/

«JlexTopuyM», oDpazoBaTeIbHBIE KYPCH HOBOTO MOKONAeHMS (Massive
Open Online Course), nOArOTOBNEHHBIC BEIYIMME RY3AMH PocCHU
CTICLIHANGLIIO JUIS OILTaiit obpasosalius

https.//'www lektorium.tv/

«YHHBEpCAPHYM», MEXBY30BCKAsA MIOLAAKA OTKPBITOTO JEKTPOHHOIO
o6pa3oBaHug

http://universarium.org/

«OpenEdu», oTkpeiToe 06pazosanue, Kypckl BeAYIIHX By30B Poccn

https://openedu.rw/
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VueOHo-MeToAHYEeCKHE H3JaHuT

1. XKnanos A.B. Merogudeckue yka3aHHS K NPaKTHYeCKHM paboTaM N0 HMCIUIIMHE «DH3HMKO-
MEXaHHYECKHE OCHOBEI BRICOKHX TEXHONOIHH 00paboTKy Marepranosy A7 CTYAEHTOB HAIIPAaRICHHS
15.04.05 [Onextponnsiii pecype] / coct. Xnanor A.B.; Buan. roc. ya-t. TMC - Bragumup, 2021. -
Hoctyn n3 xopropatieHoi cetr Bal'Y. - Pexxum gocryma: http://es.cdo.visu.ru/

2. Xpanon A.B. MeToQHYCCKIC PCKOMCHIAIMH K BEIHOTHCHHIO KYPCOBOTO IMPOCKTA 0 JHCIHIIIHIIC
«DH3UKO-MEXaHHYECKHE OCHOBBI BBICOKMX TEXHOJIOrMT 00paboTKM MarepranoBy» IS CTYAEHTOB
HanpasieHua 15.04.05 [Onextpomuslt pecype] /cocr. XKmawos A.B.; Bnag. roc. yu-t. TMC -
Bnamumup, 2021. - Jloctyn 13 kopnoparusaoi cetd Bal'Y. - Pexxum poctyna: http://cs.cdo.visu.ru/

3. XKnanos A.B. Onenounsle MaTepHab! IO TUCIHIUIMAE «DH3HKO-MEXaHHUYECKHE OCHOBBI BRHICOKHX
TEXHOJOrHH 00padOTKH MaTepHaNoBy» 414 CTYIEHTOR HanpapneHus 15.04.05 [DnexrporHsiii pecype]
/ coct. nanos A.B.; Biman. roc. yr-1. TMC - Baagumup, 2021. - Jloctyn u3 KOPIOPATHBHON CETH

Bal'Y. - Pexum nocryna: http://cs.cdo.vlsu.ry/

Hepedens pecypcor HHPOPMANNOHHO-TENEKOMMY HUKANHOHHOMH ceTn «AHTepHeT”,
HeO0OXO0IHMBIX JISl 0CBOCHHS N CLHILTHHEI

1) Ilopran Hentp mucrannuonHoro obydenus Bal'V [snexrponusni pecype] / - Pexxum jpoctyna:

http://cs.cdo.visuorw/

2) Paznen opunmansroro caiita Bnl'Y, cogepicatnuii onmucanne 00pa3zoBaTensHoi IporpaMME]
[>nexTponHsIii pecype] / - Pexxum gocryna: ObpazorarensHas nporpaMMa O6paszosareibHast
nporpamma 15.04.05 «KoHCTpYKTOPCKO-TEXHOJIOTHIECKOE 00ECIIeUeHHE MALIHHOCTPORTENLHEIX
IIpOHU3BOACTBY hitp://op.vlsu.ru/index.php?id=4230

7. MATEPUAJBHO-TEXHUHYECKOE OBECIIEYEHHUE TUCHUIITHHbBI

ﬂﬂﬂ peanu3aniy JaHHOH IHCHMONHABL HMEIOTCHA CHEOHATbHBIE TIOMEIEHWS Jiid TNIPOBCACHHA

3AHATHH

ayn.118-2, «YuebHasa aymuropuas,
KOIM4ECTBO CTYAeHYeCKHX MecT — 20,
nnowans 35 m°

MYJABTHMeIHHOE 0B0pyoBaHHe (POEKTOp, HOYTOYK, PKpaH).

ayn. 235-2, «JlabopaTopHs KH3HEHHOTO
LHKJTA TIPOITYKLHW,

KOAHYECTRBO CTYJEeHUECKHX MecT — 15,
nomans 52 M

KommeroTeprsld kiace ¢ 15 pabounmu craHuusmy Pentium 4 u
BBIXOZIOM B Internet, Ha KOTOPEIX YCTAHOBNEHO JTHIICH3HOHHOE
nporpammMHoe obecriedeHne: MaTeMaTHYeckHe naketsl Mathcad
14, MATLAB R14, CAD/CAM/CAE/PLM-cucremer Windchill
8.0, Pro/ENGINEER u Pro/MECHANICA Wildfire 4,
SolidWorks 2008, KOMITAC 3D v.9, DEFORM 3D, QFORM
3D, MoldFlow MPI.

- BosmoskuocTs nocryna x cynep3BM CKHU®-Mouomax (4,7
Tdnonc)- (aya.417-2) ¢ ycTaHOBIEHHBIMHE AKETAMH LIS
napanienpHslx BeiurcneHnd ANSYS v.11 (Academic
Research), ANSYS Mechanical HPC, ANSYS CFD HPC.

ayn. 234-2, «Jlaboparopus
GUINIECKOTO MOJIEAMPOBAHUS U
JKCIepHMEHTAILIILIX HCCTIeAORATIHIT
HayKOeMKHMX O0bEeKRTOB U TeXHOJIOIMI Ha
6aze uHcTpymMeHToB National
Instruments u nporpaMMHOro
koMmruiekca LabViews,

KOJIMYECTBO CTYJeHUECKHX MecT — 13,
mwionane 52 M

- KoMIIbroTepHEId Kace (15 paGounx crarumii Athfon64 ¢
JIMUEH3HOHHBIM [IPOrPAMMHO-AMNMAPATHHIM KOMIIEKCOM
LabVIEW 9.0 u nporpamMmurniM obecncucinem - CVI, CVI Run-
Time, DIAdem CLIP, DIAdem CLIP-INSIGHT Player,
DIAdem INSIGHT, IVI Complaince Package, LabVIEW,
LabVIEW Run-Time 7.0, 7.1, 8.0, Measurement & Automation
Explorer, Measurement Studio for VS2003, NI Script Editor, NI
SignalExpress, NI Spy, NI-488.2, NI-DAQmx , NI-DMM, NI-
FGEN, NI-HSDIQ, NI-HWS, NI-PAL, NI-SCOPE, NI-
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SWITCH, NI-TClk, NI-USI, NI-VISA, Traditional NI-DAQ, VI
Logger);
- Habop annaparHo-nporpaMMHoro obecnedenus ans cbopa
JaHHBIX,
- Habop anmapaTHo-TporpamMmHoro obecrievenus NI Motion nns
ofecrieueHHs CBA3HM ¢ pazHOOGPA3HBIMH JATUMKAMH H
KOHTpPOJUIEpaMH JIBHIKeHHUS.

nabop annapatio nporpaMmiiore obecncuetis NI
Sound(Vibro) 175 H3MepeHUs ayHO CUTHATIOR W BUOpaLuii.
- CIEeHANH3APOBAHHLIC nabopaTopHbte CTeHIbI ISt
HCCNENOBAHHA  MEXaTPOHHBIX CHCTeM M KOMIIOHEHTOB
(paspaboTka  cuCTEM  yIpaplIeHHS M PeryJHpPOBaHHA
MCXATPOHHBIX CHCTEM M TIPUBOJOB B DPEKUME PEAILHOTO
BpEMEHH, pa3paboTKa BBICOKOCKOPDOCTHBIX CHCTEM YMpaBleHHs
H obpaborkn curHanoB wHa Oaze IUIMC; paspaborka wu
HCC/CAOBAHHE MEXaTPOHHBIX CHCTEM H KOMIIOHEHTOE ¢
KOMINBIOTEPHBIM YIIPAaBIeHHeM ABYKCHHeM Ha Oase cramgapra
Compact RIO; nuarHocTHka MeXaTpoOHHBIX CHCTeM Ha Oase
CTaHAapTa PXT; HCCIIeHOBaHHE paboroclocobHocTH
MEXATPOHHBIX MOayneil Ha Oaze NI Motion).




Pabouyro nporpaMMy cOCTaBHI ’%@f@é@/ % g /,&aéﬁé ‘ﬂf W

((DHO JOJIKHOCTS, noanncx:)

Penienzent (npencraBuTens padboTomaTens):
Beaymuit umxenep OO0 «MB-Moaynb»
CuMaHIEeB

(mMecTo paboTel, nomkHOCTE, PHO, NoH

[Iporpamma paccmoTpeHa 1 ofo0peHa Ha 3aceanuu kadeapsl « TexHomorus
Ipotoxkon Ne -/ or #éf Ack/ rona

3asenyromuii kadenpoit Moposzoe B.B., 1.T.H., npodeccop H
(®UO, monnucs)

Pabouas mporpaMma paccMoTpeHa 1 0100peHa

Ha 3aceflaHuM  y4eOHO-MeTonuueckod Kommccum HampapneHus 15.04.05 «Konerpykropeko-
TEXHOJIOTHYECKOE 00ecTieueHHEe MAllTHHOCTPOUTEIBHEIX IIPOU3BOICTBEY

ITpotoxon Ne  # oT _#0Ff 204/ Toma

3aeenyromuit kadeapoit Mopozos B.B., n.1.H., mpodeccop /.,_7
(®UO, nomxuocyh, noamucs)




