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COOEPYXAHVE OOI ‘ '

YacTtb |. HopmaTuBHOe obecnevyeHue peanmsaumm nporpamMmmbl 6akanaspumara hl
|. Obwme nonoxeHus

ll. TpeboBaHUA K CTPYKTYpe Nporpammbl 6bakanaspuara

lll. TpeboBaHUA K pe3yrnbraTaM OCBOEHUSA
nporpamMmmbl bakanaBpuara

V. TpeboBaHUs K YCNOBUSM peanunsalmm nporpammbl bakanaBpuarta

YacTtb |l. PekomeHaaumm no obecneyeHnto peanmsaumm nporpamMmmbl 6akanaBpuara

V. PekomeHaaLmm no onpeaeneH1io TMNOoB 3aaay v 3agayv npodeccuoHanbHOM AeATeNbHOCTU
BbINMYCKHUKOB

VI. PekomeHgauumm no ¢opmMmmpoBaHUIO oOpraHusaumen TpedoBaHMN K pe3ynbTaTaM OCBOEHUS
nporpamMmmbl 6akanaBpuara

VIl. MeTogmnyeckoe obecnevyeHmne peanusauumn nporpammbl bakanaspuara

VIIl. PekomeHgaumm no y4ebHO-MeToanYecKkoMy, MaTepuanbHO-TEXHUYECKOMY U (PMHaHCOBOMY
obecrneyeHno nporpamMmel 6akanaspuara

YacTb Ill. Mpumepbl MeToanYecKkoro obecneyeHusa peanusaumm nporpaMmmbl 6akanaBpuara

[MpunoxeHne 1 [lepeyeHb nNpodeccuoHarnbHbIX CTaHOAPTOB, COOTHECEeHHbIX C denepanbHbIM
rocygapCTBeHHbIM  obpasoBaTernbHbiM  CTaHgapToM  NO  Hanpaenenuto  nogrotoBkn  28.03.03
HaHomarepunarnsol

[TpunoxeHue 2 Paboyme nporpammbl ANCUNNINH

[TpunoxeHue 3 MatepnanbHo-TexHn4yeckoe obecrnedyeHmne OOIT

[TpunoxeHue 4 Kagposoe obecneveHne OOl




IIl. TPEBOBAHUA K PE3YIIbTATAM OCBOEHUA NMPOITPAMMBbI BAKATTABPUATA

Koa v HammeHoBaHue YK BbinyCKHMKA
nporpammbl 6akanaspuara

NHavkaTopbl 4OCTUXKEHUA KOMNETEHLUN
(npumepsi)

YK-1. CnocobeH ocyLLeCcTBNATbL MOUCK,
KPUTUYECKNN aHanu3 n CUHTE3 Hgopmauum,
NPUMEHSTb CUCTEMHbIN NoAXo4 As
pelleHnsa nocTaBneHHbIX 3a4ad

1. OnbIT cocTaBneHns nuTepaTypHbIX 0630poB B 06nacTu
HaHOMaTepunanoBeaeHUs1 U TEXHONOMMN MaTepunanos

2. OnNbIT NPUMEHEHUST COBPEMEHHbBIX NHAOPMALMOHHLIX U
NHGOPMALMOHHO-KOMMYHUKALMOHHLIX TEXHOMNOMMN ANS peLleHns
o0LWmMX 3aga4 1 A4ns opraHM3aunmn cBoero Tpyaa.

YK-2. CnocobeH onpenenatb Kpyr
3aJa4y B pamMKax rnocTtaBrneHHOM Luenu n
BblOMpaTb onTMMaribHble CnocoObl UX
peLleHnsi, UCXoOA U3 JENCTBYIOLLNX
NpPaBOBbIX HOPM, UMEIOLLINXCS PECYPCOB U
OrpaHnU4YeHnin

1. ONbIT NCNONb30BaHUS METOAMK NNaHNPOBaHUA paboTbl
nepcoHana, opraHusaunm cobnogeHnsa TEXHONOMMYeCKon U TPy4oBOU
ANCLUUMINHbI

2. OnbIT NCNOMb30BaHNS OCHOB POCCUMCKOW NPaBOBOW CUCTEMBI U
POCCUNCKOro 3akoHodaTenbCcTBa B NpodeccmoHanbHON OeATeNbHOCTH

YK-3. CnocobeH ocyLecTBNATb
coumanbHoe B3aMMoaencTemne u
peanu3oBbIBaTb CBOK POSib B KOMaHAe

OnbIT y4acTus B BbINOMHEHWM NPOEKTOB FPYNMNOBOro xapakrepa Ha
Pa3nNUYHbIX CTagusX UX NOArOTOBKU U peanu3aumn; «nnaHnpoBaHne —
NPOEKTUPOBAHNE — MPUMEHEHNE — MPOU3BOACTBOY.

YK-4. CnocobeH ocyLecTBnaTb
AENOBYH KOMMYHUKALMIO B YCTHON U
MMCbMEHHOW (popMax Ha rocygapCTBEHHOM U
NHOCTPaHHOM(bIX) A3bIKe

1. BnageTb MHOCTPaHHbLIM A3bIKOM Ha YPOBHE HEe HUXe
Pa3roBOPHOIO;

2. OnbIT HaNMcaHMs 1 goknaga Hay4YHbIX TEKCTOB MO pe3yrbratam
nccnenoBaHWMM Ha POAHOM U MHOCTPAHHOM Si3blKax.




OBLLENMPO®PECCUOHAIIbHbBIE KOMMNETEHLUWU BbINMYCKHUKOB

Koa n HammeHoBaHue OlK

UHankaTopbl (NokasaTesnin) AOCTUXKEHUSA KOMNETeHLUUN (NnpuMepbl)

OrlK-1. CnocobeH NpuMeHsTb
€CTeCTBEHHOHay4Hble N 0OLLenHXeHEPHbIe
3HaHWUSA, MeToabl MaTEMaTMYECKOro aHannsa u
MOOennpoBaHna B NPodpecCcuoHan-Hom
AesiTenbHOCTH

1. ONbIT UCNONL30BAHUSA CPEACTB KOMMBIOTEPHOM rPpaduKnN NPU BbINOHEHUN
YyepTeXen TEXHUYECKNX N3OeNni.

2. BnapgeHvne matemaTuyeckumMm arnapaTtom N8 onncaHus, aHanusa,
TEOPETUYECKOro N IKCNEPUMEHTANbHOIO UCCNeaoBaHMa N MOgeNMpPOBaHNS
PU3NYECKNX N XUMUYECKUX CUCTEM, ABINEHNI U MPOLLECCOB, UCMNOSIb30BaHNS B
oby4eHnn n npodeccnoHanbHOM AeATENbHOCTH.

3. ONbIT MCNONb30BaHUSA 3KCNEPUMEHTarbHbIX METOL0B onpeaesrieHns Usnko-
XUMNYECKNX CBOMCTB HEOPraHNYECKNX N OPraHNYECKNX COEANUHEHNN.

OlNK-2. CnocobeH aHannanpoBaTb,
obpabatbiBaTb 1 NpeacTaBndaATb
SKCcrnepuMeHTarnbHble JaHHble

1. ONbIT HanNUcaHWsa 1 goKnaga Hay4YHbIX TEKCTOB MO pesynsraTtaM UccrnegoBaHum Ha
POOHOM U MHOCTPaHHOM fi3blKax.

2. OnbIT COCTaBNEHNA OTYETOB B COOTBETCTBUN C yCTaHABNMBAEMbIMU
TpeboBaHNAMN.

OrK-3. CnocobeH yyacTBoBaTb B pa3paboTke
TEXHNYECKOW OOKYMEHTaLnn, CBA3aHHOW C
npodeccnoHanbHON AeSATENbHOCTLIO C
NCNONbL30BaHNEM CTaHO4APTOB, HOPM U NpaBui

OnbIT pa6OTbI C TEXHMUYECKOM JJ,OKyMeHTaLI,I/IeIZ B 06nacTu TEXHONMOMMM U METOA0B
ANarHoOCTUKN HaHOMaTepmnasioB.

OrIK-6. CnocobeH npuHMMaTb 060CHOBaHHbIE
TEXHUYECKMe peLlueHns B NnpodpeccmoHanbHOm
AesaTenbHOCTH, Bbibupatb apdeKTUBHbIE U
BGesonacHble TEXHMYECKNe cpeacTea u
TEXHOMNornm

1. BnageHune metogamu Bblibopa paunoHanbHOro crnocoba CHUXeHUst BO3O4eNCTBUS
Ha OKpYKatoLLyo cpeay B npodeccnoHanbHOW AeaTelibHOCTH

2. OnbIT UCNONb30BaHUS METOAUK NNIaHMPOBaHNS paboTbl NepcoHana, opraHn3aumm
cobnogeHna TEXHONOIMYECKON U TPYLOBOW ANCUUMINHDI

3. HaBblkn obecneyeHnst 6e30MacHOCTU XXU3HEeOEATENTbHOCTU B MPOU3BOACTBEHHDIX,
ObITOBbLIX YCIOBUSX U B YpE3BblYaNHbLIX CUTYaLUUSIX, HaBblKaMW OKa3aHUs nepBou
MeaULMHCKON NMOMOLLA.




MPOPECCUOHAJIbHbIE KOMMNETEHUWUU BbIIMYCKHUKOB

Koo n HanmeHoBaHue npodgeccMoHanHoOMn
KOMNeTeHUun

MHaukaTopbl 4OCTUXEHUSI KOMNETEeHUWUI (npumMepbi)

MK-1 [MporHo3npoBaTb BIUSIHUE MUKPO- W HaHO-
MacwTtaba Ha MexaHuyeckue, Pusndyeckne, XMMmn4Yeckne u
Opyrve CcBOMCTBa BELLECTB U MaTepunanos

1. ONbIT NPOrHO3MPOBaHUSA BKNaga NOBEPXHOCTHLIX CBOUCTB B
CBOWCTBA OMUCMNEPCHbIX CACTEM M y4eTa 3TOro BKraga B
TEXHOMNOrMn U3roToBIEHUS HAHOMaTepuanos

2. OnbIT NPUMEHEHNA METOA0B CPaBHUTENBHON OLIEHKN
XapakTePUCTUK MaTepunanos, Mofy4eHHbIX U3 TEOPETUYECKNX
pacyeToB U MONy4YeHHbIX U3 SKCNEPMMEHTA Ha OCHOBE
npeacTaBrieHnn O pacrnpegeneHn MMKpoyacTul, no
COCTOSIHUAM AN pasfINYHbIX CUCTEM.

[MK-2 — BblOupaTb OCHOBHblE TWMbl HaHOMAaTepuarioB W
HaHOCUCTEM pPasfnnUyHOW Npupodbl ANA 3afaHHbIX YCIOBUNA
akcnnyataumMm c y4yetom TpeboBaHUM TEXHOMOIMYHOCTH,
9KOHOMWYHOCTWN, HAOEXHOCTN N O0NTOBEYHOCTU

OnbIT ynpaBrieHnss CTPYKTYPOM 1 CBOUCTBaAMN MeTanInyeckmx
N HEMETaNN4YecKnx matepuanoB nyTemMm Bblibopa
onTUMaribHON TEPMUYECKON N XUMUKO-TEPMUNYECKOU
0bpaboTKu.

MK-3 OueHuBaTtb  JKOMOrMYeckne  rnocnencTBus
NPUMEHEHMNSA HaHOMaTepuanos n HaHOTEXHOMNOIMMN;
npegooTrBpallate M CHWXAaTb 93KOSIOTMYECKMA PUCK  NpWU
BHEOPEHNN HOBbIX TEXHOMOrMM CUHTE3a W JKchnyartauuu
HaHOMAaTepuarnoB B peasilbHOM CEKTOPE 3KOHOMUKN

OnbIT NPOrHO3MpoBaHUSI PUCKOB BO3OENCTBUS HAHOMOPOLLKOB
N NPOAYKTOB, coAepXallen HaHo4YacTUuUbl, Ha OKpYXaloLLyto
cpeny, BKnwyaa artmocdepy, nutocdepy, rmgpocdepy WU

brnocdepy

[MK-4 Onpenenate  MexaHuyeckue  pusmyeckume,
XUMUYECKMEe U [Jpyrue CBOWCTBA HaHoMaTtepuasrioB W
HaHOCUCTEM, OLEHMBATb UX CTPYKTYPY U (pas3oBbLIM COCTaB,
BKJIHO4asa CTaHOapTHbIE N CePTUPUKALNMOHHbIE UCTbITaHNA

1. BnageTtb pasnnyHbiMu MeTogamun onpeneneHna gusnko-
MeXaHM4YeCKMX CBOMCTB MaTepunasnos B NOPOLLUKOOOpasHOM n
KOMMAKTHOM COCTOSAHUSIX.

2. OnbIT onpeaeneHns Mopgosriornm n CTPYKTypbl
NOBEPXHOCTU MaTepunarnos.




V.

NMepeyeHb NC, OTP n TO (npumep)

PEKOMEHOALUWW MO ONPEOENEHUIO TUMNOB 3AO0AY U 3AAAM 4 BbINMYCKHUKOB

Kog n OTo Tpynosble yHKUMMU
navmerosarie kog |Haumeroanme| YPOBSME yposers
nc A KBanudukaumm HauMeHoBaHue KOA KBanudukaumnum
VnpaBneHve CoBMeCTHOe peLleHne NPon3BOACTBEHHbBIX U OPraHM3aUMOHHbIX 3aad C
A NEPCOHANOM 7 pabOTHUKaMKN CMEXHbIX NoapasaeneHuni, cBasaHHbIX ¢ Matepmnanoseadeckmm | A/03.7 7
obecneyeHMemM TEXHONOMMYECKOro npolecca
10.017 PaunoHanbHoe pacxogoBaHue matepuanos, NCMOSMb3yeMbIX B onepaumax
CI'I.eLI,VIaJ'II/ICT KOHTPONS, N3MEPEHNSI CBOMCTB U UCMbITAHNA OCHOBHbIX, BCOMOraTesibHbIX U B/03.7 7
5 06NACTH pacxogHbIX MaTepunanos
PauunoHanbHoe pacxogoBaHMe OCHOBHbIX, BCIOMOraTesSibHbIX U PaCXOL4HbIX
MaTepuanose MeHemKmeHT B/04.7 7
4ecKoro B DECYPCOB 7 MaTepuranos, NCMOMb3yeMbIX Npu nx paspaboTke 1 BbIboOpe
6eCeueH s y PaunoHanbHoOe ncnonb3oBaHune, obecnyxneaHne, MOAepHU3aLms U HacTporka
obopyaoBaHus, obecneynBaroLLEero BbIMOMHEHWE onepaunini KOHTPOsS,
TexHonornyec PYA - » paul P B/05.7 7
KOTO LVKNa N3MEepPEHUA CBOUCTB N UCTbITaHUA OCHOBHbIX, BCMIOMOraTernbHbIX U pacXxogHbIX
Marepuanos
Npon3BOACTBaA
Ob6ecneyeHne y
OOBHEMHbIX  A3HEHHOMO OcBoeHne HoBOro obopyaoBaHua, obecrnednBatoLero BoliMosTHEHNE onepawmmn
HaHokepamuk,| C mKkna 7 KOHTPOMNA, U3MepPEHNA CBOMUCTB (MHXEHEPHbIX, TEXHONOrM4YeCKuX, C/07.7 7
COeVMHEHUN, DOAYKLMN OKCMyaTauMOHHbIX) U UCMbITAHUA MaTepuanos
KOMNOsToB = [10KyMeHTMpPOBaHWE onepaunin KOHTPONS, U3MEPEHNA CBONCTB U UCTbITAHUSA 7
Ha NX OCHOBE y P P PO, P D/02.7
1 Manenuii us OCHOBHbIX, BCMIOMOraTefibHbIX M pacXO4HbIX Matepuanos
X YnpasrneHue O6ecneveHne xpaHeHs1 N apxmBaLmn 3anncen, 7
D (mokymeHTauwu 7 KacarLLmxca onepaunn KOHTPONs, U3MepPeHns CBOMCTB N UCMbITaHUS D/04.7
en OCHOBHbIX, BCMIOMOrartefibHbIX U pacXO4HbIX Matepuarnos
Ob6ecneveHne xpaHeHs N apxmBaL My JOKYMEHTOB, KacatoLwwmxcsa paboTbl D/05.7 7

MaTepuanoBeaYecKkoro noapasaeneHns




OMPEAENEHUE 3A0AM N HA OCHOBE AHAJIU3ATC

Bua MNa Nnc uenb Bupga g | OTO TpynoBas oyHKUMS OO vnm O3 3apaum M4
MNpoussoacteo|40.017 Matepuanoseayeck| Ynpan |[COBMECTHOE pelleHne| MeToabl AnarHocTukn n  |OcyllecTeBneHme npouecca npouM3BOACTBA U
obbemHbIX  ICneyvmanuct [0€ obecnederne €HMe | NPON3BOACTBEHHbIX U KOHTPOINS Ka4ecTBa obcnyxmMBaHus C TexHonoramu,
23::;322'\:;'(’ B obnactu E’:{annomqec'(oro NnepcoHal opraHn3aunoOHHbIX HaHoOMaTepuanoB npenocTaBnsaoLWUMm maTepuanbl ans

»  |maTepmanose
KOMMOSUTOB  |nueckoro NpOW3BOACTBA noM |3agay ¢ paboTHMKaMK KOHTPOMS, UBMEPEHNSA U UCNbITAHWS
Ha MX OCHOBE |oBecheueHis [0BBEMHBIX CMEXHbIX OkoHoMMKa npegnpuatua  (OcyLluecTBNeHne  npouecca  3akyrnok  COo
M M30enuin n3  |rexnonornueclHaHoKepamuk, nogpasgeneHnn, cnyxoon, obecneumBatoLLEN 3aKyNKn
HUX KOro  LmKna|COSANHEHUN, CBA3aHHbIX C CtaHgapTusauma un YnpasneHne HEeCOOTBETCTBYIOLLEN
npoussofcTs [KOMMO3NTOB HA X mMaTepmanoBeavyeCckMM [cepTudukaumns NPOAYKUMEN CO Cny>KOOM KOHTPOns KadecTBa
a  0bbemHbIX EEHH?AE:? vinspenin obecneyeHnem n cnyxboii, obecneunBaioLLeil BbINONHEHUE
HaHOKepaMunK ;
| pa3paboTKa, BLIGOD TEXHOOrMYECKOro 9KONMOrMYeCKMX perfnameHToB
coeuHeHui, | KOHTPOIb npouecca [MpaBsoBeneHue Ob6ecneyeHne npaBun oxpaHbl Tpyada
KOMMO3UTOB |[MaTepuanos PauuoHarnbHoe OCHOBHbIE TUMbI AHanun3 n oueHka adpPEeKTUBHOCTH
Ha 1x ocHose|(OCHOBHBIX, pacxogoBaHue HaHomMaTepmnanos U MCNornb3oBaHUA MaTepuanos
n nsnennin u3|BCNIOMOTaTeribHBIX mMaTepuaros, HaHocuCTEM
adCxXodHblX) Ana o
HIX PacxoAHbIX) A MCMONb3yeMbIX B | HEOpPraHMYecKon Npupoab!
npon3BoACTBa
onepauusx KOHTpons,
OBLEMHLIX P P JkoHOMUKa NpeanpuATUa | BoisiBneHne NoTpeGHOCTM B pauyoHanmaaumm
HaHOKepaMuK, N3MEpPEHNSA CBONCTB U
. Meunemx (MOBbILLEHUN AKOHOMUYHOCTM) UCMNOSTb30BaHUA
COoefIMHEHWIA, AXK|ncnbITaHNA OCHOBHbIX,
KOMMOSUTOB Ha UX | MEHT | BCMOMOMATEMBHLIX U MaTepVIaJ:IOB, MCNONb3yeMbIX NP NPOBEAEHNM
ocHoBe v M3nenuii |pecypco DACXOHbIX onepauumn KOHTPONS, USMEPEHNSA N NCTbITAHUS
W3 HUX B MEeToAbl AMarHOCTMKMN U OnTMMmn3aums pacxogoBaHUSA MaTepuarnos,
MaTtepuanos

KOHTPOJ1A Ka4eCTBa
HaHOMaTepunasroB

NCMNosb3yeMbIX MNpU nposegeHnn onepau,vu7|
KOHTpPOIA, USAMepeHna n UcnbiTaHUA

kororus
OKOHOMMKa NPEeanpUATUS

dopmynmnpoBaHne, 060CHOBaHME,
0hopMIIEHME 1 COrfacoBaHne nNpeaoXeHnn
O MOBbILWEHNN 3PFPEKTUBHOCTU U

9KOJTIONMYHOCTUN YyTUITN3aunm oTxoa0oB




VI. PEKOMEHOALMXU NO ®OPMUPOBAHUIO OPTAHU3ALIMEN TPEBOBAHUI
K PE3YJIBTATAM OCBOEHUA NMPOIMPAMMbI BAKAJTABPUATA

NMPODPECCUOHAIIbHbLIE KOMMNETEHUUWU (MPUMEP)

Koa n HammeHoBaHue K

OOBbeKT unn obnacTb 3HaHUA

3agaun N1

(MK-4) Onpepenatb MexaHU4Yeckue
dusnyeckmne, xmmmyeckme u gpyrue
cBOMCTBa HaHoMaTepuanos 7

KOHTPOSIbHOE W UCMbITaTeNbHOEe
obopynoBaHue, aHannTn4eckas
annapaTtypa, KOMMNbTEPHOE

OnpenensaTtb TBEPAOCTb,
MUKPOTBEPAOCTb OObEMHBIX
HaHOMaTepuanos

HaHOCUCTEM, oLleHMBaTb nx| nporpamMmmMmHoe obecreyeHne O OueHunBaTb (©a30BbI COCTaB
CTPYKTYPY W (pa3oBbin cocTas,| 06paboTKu pesynsrtaTtoB U aHanmsa 0ObEMHbLIX HAHOMAaTEpPUAroB
BKJTOYas CTaH4apTHble 7 NOSTydeHHbIX OaHHbIX nT.Aa.
cepTuuKkaumMoHHbIE UCTbITaHUA

(MK-5) Peanun3oBbiBaTb 7 HaHonopoLuku [TpoBOANTL KOMMaKTUPOBaHWE

MOOEPHU3NPOBATL TEXHOMNOIMMM Ha
OCHOBE METOJ0B KOMMaKTUPOBaHMUS
MOPOLUKOB  Ans npon3BoacTBa
HaHOCTPYKTYPMPOBAHHbLIX OObEMHbIX
HaHoOMaTepunarnos.

O6opynoBaHue ans Cyxoro
KOMMaKTUPOBaHMS HAHOMAaTepPManos

HaHOMaTepuanos C UCMOMb30BaHNEM
Y3
[MpoBOOUTL KOMMAKTUPOBaHWE
HaHOMaTepuanos C UCMOMb30BaHNEM
KOSNEKTOPHbIX npecdopm
[MpoBOOUTL KOMMAKTUPOBaHWE
HaHOMaTepuanos C UCMOSb30BaHNEM
METOLOB ropsi4ero NpeccoBaHus




CNACUBO 3A BHUMAHUE

I.B. JlamuHa
lyamina@tpu.ru




