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1 Hean u 321294 M3VUYCHUA TUCHMIIIIAHBI
1.1 Iexp mpenoagaBaHus TUCIIUILINHBI

[lenbto U3ydeHUsT MUCHMIUIMHBI «MarepuaioBeieHUe» MPHU IMOJTOTOBKE
cequatucToB 1o HampasieHuto 21.05.04 «lopHoe neno»  sABasieTcs
OBJIaJICHNE OCHOBaMM OOCTY>KMBAHUS W KOHCTPYMPOBAHMsI TOPHBIX MAaIllMH U
000Opy/IOBaHUSI COBPEMEHHOIO IMPOMU3BOJICTBA HAa OCHOBE (HOPMUPOBaAHUS
YETKUX MPEACTABICHUN O TUIAX M CBOMCTBAX KOHCTPYKIIMOHHBIX MarepuaioB
MPUMEHIEMBIX B TOPHBIX MaIllMHAX W O METOAAaX YIMPaBJIEHUS CBONCTBAMU
JTAHHBIX MaTepUaJIOB.

[IpenMeToM wu3yuYeHHsS SBISETCS PEIICHHE TEXHUYECKUX TMPoOJeM,
CBSI3aHHBIX C DKOHOMHEH MarepuajioB, YMEHBIIIEHHEM MAacChl TOPHBIX MaIllVH,
MOBBIIICHUEM TOYHOCTH, HAJEKHOCTH U PpabOTOCIIOCOOHOCTH MallluH |
000pyI0BaHMSI.

[lenbro mpenogaBaHus AUCITUTUIUHBI SBIISETCS:

- 3HaHWE MAITMHOCTPOUTEILHBIX MaTEPUAIOB U UX CBOMWCTB;

- YMEHHE OCYIIECTBIATH BBHIOOP KOHCTPYKIIMOHHBIX MAaTEpPUATOB H
TEXHOJIOTUYECKUX METOJOB B 3aBUCUMOCTH OT YCJIOBUH pealn3aiuu
MpoIiecca MOJy4YeHUs JEeTAIeH TOPHBIX MaIlllH U 000pYyI0BaHUS.

1.2 3amauu U3y4YeHUA JTUCITATLUIHHBI

B pesynprare usydyenus kypca «MarepuanoBeIeHHE» CTYACHT HOJDKEH
OpUOOPECTH 3HaHUS, KOTOpPhIE TMOMOTYT €My pellaTb MHOTOYUCICHHBIC
KOHCTPYKTOPCKO-TEXHOJIOTUYECKHUE TPOOIEeMBbl, BO3HHUKAIOIINE Mpu paboTe B
PA3IMYHBIX OTPACISAX IPOMBILIICHHOCTH.

CryaeHTbl JOJKHBI UMETh HAaBBIKW: MPUTOTOBICHHUS MHUKPOUUIH(OB,
HAaCTPOMKHA W PabOTHl HA METALIOrpaPUUYEecKUX MHUKPOCKOIAX, OMpeaeiIeHUs
TBEPAOCTH JeTalci, Ha3HAYCHUS PEKUMOB TEPMHUYECKON O0OpabOTKH s
IIPUJAHUS OKOHYATEJIbHBIX CBOKMCTB U3JEIIHUSM.

1.3 ITlepeueHb IIaHUPYEMBIX PE3YJNbLTATOB OOYUYEHHUS MO IUCLUILIIMHE
(MOZlyNI0), COOTHECEHHBIX C IUIAHUPYEMBbIMH pe3yjbTaraMd OCBOEHUS
o0OpazoBareIbHOM MPOTrpaMMBbl

OK-1:cn1oco0HOCTBI0 K A0CTPAKTHOMY MbIIJICHHIO, AHAIN3Y, CHHTE3Y

Yposens | OCHOBHBIC TTPUHITUTIBEI (POPMUPOBAHMSI CTPYKTYPBI U CBOHCTB
KOHCTPYKHOHUOHHBIX W MAIIMHOCTPOUTCIIbHBIX MAaTCpHAIOB.

YPOBGHL 1 YMCTb BLI6I/IpaTB METOJABI UCCIICAOBaHUA (I)I/I3I/IKO-MCX3.HI/I‘-ICCKI/IX,
TCHJ’IO(l)I/ISI/I'—ICCKI/IX 1 OKCILTYyaTallMOHHBIX MAaTCpHaioB pasiIndHOIO
KJ1acca

VYposens 1 HaBBIKaMH MPUMEHEHUS] METOAOJIOTHH UCCIIEI0BaHUs, MOIU(UKAIIUN U
CTPYKTYPUPOBAHUSI COBPEMEHHBIX MAaT€PUAIOB, ONTHMHU3ALNH HX
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MapaMeTpoOB U SKCILTYAaTAMUOHHBIX XapaKTCPUCTUK HA OCHOBC
COBPCMCHHBIX HpeI[CTaBJ'IeHI/II\/JI MarcpuaJOBCACHUAA.

IIK-14:r0TOBHOCTHIO Y4ACTBOBATH B HCCJIE0BAHUAX 00HEKTOB NMPOo(ecCHOHATbHOM
AeATeJIbHOCTH U UX CTPYKTYPHBIX 3JIEMEHTOB

Yposens | CTPOECHUE U CBOMCTBA MarepuajioB, IPUMEHSIEMBIX B TOPHOM JIEJIE,
CYIITHOCTDb SIBJIGHI/IP'I, NPOUCXOAAIINX B HUX B YCIIOBUAX OKCILTyaTalluu
156631 (S1)07 0%

ypOBeHB 2 MCTOABI OIIPCACICHNSA OCHOBHBIX TCXHOJOITMYCCKUX M OKCILTYaTalluOHHBIX
CBOICTB MarepuaioB

VYposens 1 MoI0UpaTh MaTepUalbl Mo 33JaHHBIM CBOWCTBaM

Yposens 2 OIIEHMBATh U MPOTHO3UPOBATH MOBEJICHUE MaTepUATIOB U U3JICIIUA U3 HUX

oA BO3ﬂCﬁCTBHCM PAa3IMIHBIX BHCITHUX SKCILTYaTallMOHHBIX q)aKTOPOB

Yposens 1 HaBBIKAMU OIPEACIICHUs] MAPKUPOBKHU MATEPUATIOB U DKCILTYaTallMOHHBIX
CBOMCTB MarepHaios;

Ypogens 2 crioco0amu MPOJICHUSI TEXHOJIOTHYECKUX CBOMCTB MarepuaaioB

IIK-17:r0TOBHOCTBIO HCIO0JIb30BATH TEXHUYECKHE CPEACTBA ONBITHO-NPOMbIILIEHHBIX
HCNILITAHNH 000PY10BAHMS M TEXHOJIOTHI MPH IKCIIYyATALIMOHHOM pa3BeKe, 100bIve,
nepepadoTKe TBEPAbIX MOJIE3HbIX HCKONAEMbIX, CTPOMTEIbCTBE U IKCILIyaTAlMU
MO/A3eMHBbIX 00bEKTOB

VYposens | TEXHUYECKHUE CPEACTBA ONBITHO-ITPOMBIIUICHHBIX UCIIBITAHUN
000pYZI0BaHUS ¥ TEXHOJIOTUH MPH JOOBIYE MOJIE3HBIX UCKOMAEMbIX

Yposens | UCIIOJIB30BaTh TEXHUYECKHUE CPEICTBA ONBITHO-IIPOMBIIUICHHBIX
UCTIBITAHUH 000pyTOBaHMS U TEXHOJIOTUN TP TOOBIUE ITOJIE3HBIX
HCKOIIaeMBIX

Yposens | TEXHUYECKUMH CPEICTBAMH OIBITHO-ITPOMBIIIJICHHBIX UCIIBITAHUI

000pYI0BaHMS U TEXHOJIOTUH MPH SKCIUTyaTaluy, 1o0b4e, mepepadboTke
TBEPABIX IOJIE3HBIX UCKOMAEMBIX

1.4 Mecro aucuuiuiMHbl (MOIYJiA) B CTPYKType 0Opa3zoBareibHOMN
IIPOTrPaMMBI

XUMUA

DU3NKO-MaTeMaTH4eCKUEe OCHOBBI aKyCTHYECKOIO M TEIUIOBOTO BHUJIOB
KOHTPOJISI TOPHOM TEXHUKH
DKcIutyaraiuus TOpHbBIX MAalIMH U 000pY0BaHUS

1.5 Oco0eHHOCTH peann3alii JUCIIUILINHEI
S3pIK peanu3zauuu IUCUMUILIAHBI Pycckuit.

Juciumniunaa (Moayns) peanusyercsa 6e3 npumenenus 20 u JJOT.




2. O0beM TUCHUILIHHBI (MOIYJIS1)

Cemectp
Bcero,
. 3aUETHBIX
Bun yue6HO# paboThI
€IMHHIL 7
(akam.gac)

Oomast Tpy10eMKOCTh

JTUCIUILIHHBI 4 (144) 4 (144)

KonTakTHas padora ¢

0,25(9) | 0,25(9)
npenoaaBaTejiemM:

3aHSTHS JICKIIMOHHOTO THITA 0,17 (6) 0,17 (6)

3aHATHA CEMUHAPCKOTO THUIIA

B TOM YHUCJIC: CCMUHAPbI

MPAKTUYCCKUC 3aHATHA

IIPAKTUKYMBI

J1abopaTropHbIe paboTHI 0,08 (3) 0,08 (3)

JpyTHe BUIbI KOHTAKTHON
paboTEI

B TOM YHCJIC: TPYIIITIOBBIE
KOHCYJIbTalluN

UHAWBUAYAIbHBIC
KOHCVYJIbTAllMH

HWHad BHEAyAUTOPHAaA
KOHTaKTHas pa60Ta:

TPYHIIOBBIC 3aHATUS

WHAWNBUAYAIBHBIC 3aHATU

CamocrosiTesibHas padora

ofyaomExesn: 3,5(126) |3,5(126)

H3y4YCHUE TEOPETHYECKOTO
kypca (TO)

pacyeTHoO-TpadUuecKue
3amanws, 3anaun (PI3)

pedepar, acce (P)

KypCOBOE IIPOEKTUPOBAHHE

(KTT) Her Her

KypcoBas pabota (KP) Her Her

IMpomexyrounas arrectauus | 0,25 (9) 0,25 (9)
(Ox3ameH)




3 Conep:xanue IMCHUTIIAHBI (MOTYJIs1)

3.1 Paznensl TUCHUIUIMHBI U BUJbI 3aHATUN (TEMaTHYECKUM TU1aH

3aHATH)

Ne i/t

Monaynu, Tembl

(paznesnsl)
JICTIATUTHHBI

3aHsaTus
JEKI[HOHH
Oro THUIIa
(akam.gac)

3aggaTusa
CEMHUHAPCKOTO THUIIA

CemuHap
bl W/WIIH
IIpakTuye
CKHe
3aHATUSA
(akam.qac)

JlaGoparo
pHBIE
paboThI
u/unu
[IpakTuxy
MBI
(akam.gac)

CamocTtost
TeJIbHAs
paborTa,

(akam.gac)

dopmupyemble
KOMIICTCHIINHU

la]

1

Crpoenue u
CBOMCTBA
METAJLIOB

I1IK-14 IIK-17

Huddy3uonnsie
HPOLIECCHI B

MeTallIe.
dopmHpoBaHUe
CTPYKTYPBI
METaJUIOB u
CILJIaBOB npu
KpuCTaAlJIU3allu

I1K-14 I1K-17

[InacTnueckas
Aepopmarusl,
BIMSHUE Harpesa
Ha CTPYKTYpy H
CBOMCTBA
nehopMUPOBaHHO
ro MeTajuia

0,5

I1IK-14 IIK-17

Mexannueckue
CBOMCTBaA
METAJIJIOB Hu
CILIaBOB

[IK-14 I1K-17

Marepuaisl,
MMPUMCHACMBIC B
TOPHOM
MallIMHOCTPOCHUHU

0,5

I1IK-14 IIK-17




Teopus u
TEXHOJIOTHS
TEPMHUYECKOU
00paboTKH. 1
XUMUKO-
TepMHUYECKas
obpaboTka.

I1IK-14 IIK-17

DIIEKTPOTEXHUUEC
KM€  Marepuasbl.
Pe3nnel.
ITnacT™Maccel

126

I1IK-14 IIK-17

Bcero

126

3.2 3aHATUs NTEKIIMOHHOTO THUIIA

o/

Ne paznena
JTUCIUTIAH
bl

HanMeHoBanue 3aHsTHI

O0BeM B akajg.yacax

Bcero

B TOM YHCIIE, B
WHHOBAILMOHHOU

dhopme

B TOM 4YHCIJIC, B

AIEKTPOHHOU
dbopme

RKPACTANTAZAN
METALIOB.

[TepBuunas
Kpuctamzanusa. Cxema
pocrta
kpuctauioB.CTpoeHue
KPUCTALIOB
MeTaa.

[TonsTus o
CTPOEHUHU U pazMepax
KPUCTALTNYECKON
pelIeTKy, €€ BUIax U
MMEIOIINXCS B HUX
CTPYKTYPHBIX
HECOBEPUIECHCTBAX

{ TTPI}\P'[I”T‘QV\




[Tonstue muddys3un.
dusnyeckas npupoaa u
YCJIOBHS
KPUCTALIN3AIUH.
dopmMupoBaHUE
CTPYKTYPBI METAJIOB U
CIUIaBOB IIPU
KPUCTALTU3AUH.
Crpoenue
METALTNYECKOTO

ciuTka. [{lnarpammebl
COCTOSTHHI.
[IpeBparienust B TBEpIOM
COCTOSTHUM. AJUIOTPOIUS.
CBs3b MEKIY
CBOWCTBaMHM CIUJIaBOB U
THUIIOM JUarpaMMbl
COCTOSIHHS.

Bupl HanpskeHU.
VYrpyras u naacTuueckas
nedopMaruu.
Haxnen.Bansaue
HarpeBa Ha CTPOCHUE U
CBOMCTBa
nehOpMUPOBAHHOTO
MeTalia —
PEKpUCTALTN3AMOHHBIC
MPOIIECChI. XOJIOTHAS U
ropsiaasi 1eopmMariim.

0,5

OcHOBHBIE CBOMCTBA
METALJIOB U CIIABOB.
Mertobl onpeneeHus
MEXaHHYECKHUX
cBOoMCTB.KOHCTpYKTHUBHAA
MIPOYHOCTh METAJIOB U
cruaBoB. ITytu
MOBBIIICHHS IPOYHOCTH
MeTalIa.

KoHcTpyknnoHnHbie
METaUIbI U

cruiasbl. JKaponpoussle,
H3HOCOCTOMKHE,
MHCTPYMEHTAIbHBIE
CIUIaBHI .

0,5




OCHOBBI TEpPMHYECKOM
00paboTKH cTajnei.
Pexxumbl
TEpPMOOOPAOOTKU CTAIEH.
Buael Tepmuyeckoit
00paboOTKH CIUTABOB
I[BETHBIX METAILIOB.
OOm1as XxapakTepucTHKa
nponeccoB XTO. Buapl
XTO. OcobenHoctu
nposenenust XTO.

Kiaccuduxanmst
AIEKTPOTEXHUYECKUX
MaTepHaoB.
[TpoBoaHUKH,
TTOJTYTIPOBOTHUKH,
MarHUTHBIE MarepUabl.
Husnexktpuku. Pe3nnbl —
COCTaB U
kiaccudukanus. [ Inactma
CCBI — COCTaB U
KJIacCU(UKaIIUs.
[IpumeneHne TaHHbIX
MaTepHaIoB B TOPHOM
MaIIMHOCTPOCHUH.

3.3 3aHgaTHs CEMHMHAPCKOr0 THIIA

o/

Ne
paznena
JIACITUILIT
WHBI

HanMenoBanue 3adsTHil

O0beM B akaj.yacax

Bcero

B TOM YHCIIE, B
WUHHOBALIMOHHOU

dbopme

B TOM YHCIIE,
B
JJIEKTPOHHOMU

dbopme

Donn

3.4 JIabopaTopHbIC 3aHATHS

Ne
paznena
JIACIIUILIT

WHBI

HanmMmenoBanue 3adsaTuii

O0BeM B akaj.gacax

Bcero

B TOM YMCIIE, B
WHHOBAIIMOHHON

dhopme

B TOM YHCIIE,
B
AJIEKTPOHHOU

dbopme

[IpuroroBnenne 00bEKTOB
UCCIIEIOBAHUS ISl MaKpo- U
MHUKpOAHaIN3a

0,5

N3ydyeHne MexaHn4ecKux
CBOWCTB METAUINYECKUX
MaTepHUAIOB




N3ydeHue cTpyKTyphl CTajleu,
3 7 YYI'YHOB U CIUIaBOB LIBETHBIX 0,5 0
METaJIIOB
Tepmudeckas oOpaboTKa
4 7 CTajiel , YyTYHOB U CIJIABOB 0,5 0
[[BETHBIX METAIIOB
Nsrorosnenue neranen
TOPHBIX MaIlluH U
5 7 000py0BaHUs 0,5 0
U3 HEMETAUTNIECKUX
MarepuanoB
Dann 2 N
4 Ilepeyennb Y4€eOHO-MeTOANYEeCKOT0 o0ecrieyeHUst s
CAMOCTOAITEJIbHOM Pa0d0Thl 00Y4aIOIIUXCSH MO JMCHUIIMHE (MOXYJII0)
ABTOpBI, 3ariaBue W3narenscTBO,
COCTaBUTEIN rof
JI1.1 | PxeBckas C.B. MarepuanoBeieHUE: TPAKTUKYM M.: Jloroc, 2006
S ®oHA OLEHOYHBIX CPEICTB AJs IPOBEICHHUS IPOMEKYTOYHOMN
aTTecTalnum

OueHouHbIE CPEeICTBA HAXOJATCA B MPUIOKEHUH K pabouuM
[porpaMMam JIUCLHUIUIVH.

6 IlepeyeHb OCHOBHOM W JONMOJHUTEJBHOH Y4eOHOHN JMTEpaTyphbl,
HE00X0TUMOI 1151 OCBOCHUS TN CIUILTMHBI (MOIYJIfA)

6.1. OcHOBHas IMUTEparypa

ABTODBI,
COCTaBUTEIIN

3arnasue

W3narenscTBO,
ToJI

J1.1

Jlaxtun 1O. M.

OCHOBBI METALIOBEACHUS: Y UEOHUK

Mockgsa: OOO
"Hayuno-
W31aTeNbCKUI
uentp MHOPA-
M", 2013

J1.2

UYepenaxul A. A.,
CMmonpkuH A. A.

MarepuanoBeneHue: YueOHUK

Mocksa: OO0
"KVYPC", 2016

J1.3

Jlaxtnu 1O. M.

OCHOBEI METATIOBEAECHUA: YUEOHUK

Mocksa: OOO
"Hayuno-
U31aTeIbCKUN
uentp MHOPA-
M", 2017

J1.4

CrykanosB B. A.

MarepuanoBenenue: YuebHoe mocooue

MockBa:
N3narennckuit
Hom "OOPYM",
2018
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6.2. J/lononuurtenpHas aureparypa

ABTODBI, 3arnasue N3narenscTBo,
COCTaBHUTENIU roj
JI2.1 | PxeBckas C.B. MarepuanoBeieHue: y4eOHUK IS By30B Mocksa: Jloroc,
2004
J12.2 | Comnues 1O.I1., MarepuanoBenenue: y4eOHUK.; TOMyIICHO M.: Akanemusi,
Bonorkannna MO P® 2007
C.A.
J12.3 | Comnues 1O.I1., MarepuanoBeieHUe CIIEHATBHBIX CII6.: Xumusnar,
[Ipsxun E.N. oTpacieil MalIMHOCTPOCHHUS: ydeOHoe 2007
nocodue .; pekomengoBano YMO mo
YHUBEPCUTETCKOMY MPO(HEeCCHOHATBHOMY
00pa3zoBaHUIO
J12.4 | ®etucos I'.I1. MarepuanoBeieHUE U TEXHOJIOTUSA M.: Beiciias
METAIJIOB: YUeOHUK JIJISt BY30B.; mikoga, 2008
pexkoMenioBano MO PO
6.3. Meroanyeckue pa3paboTKu
ABTODBI, 3arnaBue N3narenscTBo,
COCTaBHUTENHU roj
JI3.1 |Topoaauuenko MarepuanoBeieHuE: MPAKTUKYM Mockaa: Jloroc,
B.N., laBuaeHKo 2004
B.1O., UcaeB
B.A., Kanyctun
A.A., PxeBckas
C.B., SIHuenko
I''A., PxxeBckas
C.B.
JI3.2 | PxeBckas C.B. MarepuanoBeieHUE: TPAKTUKYM M.: Jloroc, 2006

8 Meroauveckue ykazaHusi AJs1 O0yYAIOHMIUXCA IO OCBOEHHIO
AUCHUIIAHBI (MOXYJIs1)

TemMbl W BONPOCHI [JII CaMOCTOSITEIBHOTO WM3YYEHHS BBIIAKOTCSA
npernojaBarejieM Ha JICKIMOHHBIX M JA0OParoOpHBIX 3aHATHSX U3 CIHCKa
OCHOBHOW W JIOTIOJIHUTENBHOW nuteparypsl. [IpoBepka ycBoeHUsI marepuaia
OCYLIECTBIISIETCS IIYTEM CAMOTECTUPOBAHUS, IMPOMEXKYTOUHOTO U UTOrOBOIO
KOHTPOJIA.

Opranuzanmsi  CaMOCTOATENBbHOM  pabOThl  OCYIIECTBISIETCS B
COOTBETCTBUM C METOJAMYECKUMH YKAa3aHUSMHM JUISI  CAMOCTOSITEIBbHOU
pabOThl CTYACHTOB, B KOTOPOM IIPEAYCMOTPEH MOPSIOK BBIIAYM 3aaHHM,
METOJMKA WX BBINOJHEHUS, TpapuK BHIIOTHEHUS M TOPSAIOK Cla4ul U
3aIUTHI BBIMOJHEHHBIX 33JIaHUM.

Ha mnepBomM 3aHATHMM CTylIE€HTaM BBIJAETCA TEMBI M BOIPOCHI A
CaMOCTOSITEJIbHOM paboThl, a TakKe TpapuK €€ BBIMNOJHEHUS M 3alUThI.
KoHTponb BbINONIHEHUST pabOThl M OICHKA TEKYIIMX 3HAHWM TMPOBOAUTCS B
arTeCTAlMOHHBIN TTEPUO, ABAKIBI B CEMECTP.
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9 IlepeyeHb MHGPOPMALMOHHBIX TEXHOJIOTHMH, HMCIOJb3yeMbIX IpPH
OCYLLIECTBJICHUM 00pa30BaTe/IbHOIO IpoLecca Mo AUCHUIIMHE (MOAYJII0)
(mpu He0OXOAMMOCTH)

9.1 Ilepeuenbp HEOOXOAMMOTO TIPOTPAMMHOTO OOSCIICUCHHS

9.1.1| «<ACOHUKA — K» [www. asonika — k.ru] (ananmuz u oOecriedeHue Mokazaresei
HaJIeKHOCTH)

9.1.2| KOMIIAC — 3D [www. ascon.ru] (co3gaHue TpEeXMEpHBIX aCCOLMATUBHBIX MOJENEH
OT/EJBHBIX JeTaleil ¥ COOPOUHBIX €TMHHII)

9.1.3 | Borland DELPHIB7.0 «TexHonorusi KOHCTPYKIIMOHHBIX MarepuaioBy (3KOHOMHKO-
MareMaTH4ecKkoe  MOJICIIMPOBAHME  PECTaBpallii  IApOIIEYHOTO  OypoBOTO
WHCTPYMEHTA)

9.2 IlepeueHb HEOOXOIUMBIX MH(DOPMAIIMOHHEIX CITPABOYHBIX CUCTEM

9.2.1| - yuebHO-MeTOIMUECKasd JOKYMEHTALIUSA U MarepHaibl 10 BCEMY Kypcy;

9.2.2 |- 1OCTYyN K AJIEKTPOHHO-OMOINOTEYHON CUCTEME;

9.2.3|- nmoctynm K COBpeMEHHBIM MNPOGECCHOHATBHBIM 0a3aM JaHHbBIX,HH()OPMAIMOHHBIM
CIIPaBOYHBIM U IMOMCKOBBIM CUCTEMaM.

10 MarepuanbHo-TexXHMYeckasi  0a3a, HeoOxoammass IS
OCYIIECTBJIEHUSI 00Pa30BaTeJLHOIO MpoIecca Mo JUCHUNINHE (MOIYJII0)

1. IIpe3enTanus B 371IeKTPOHHON Qopme B konmdecTse 176 ci
2.Hacrennsie nHQOpMAIIMOHHBIE CTEHIBI (6 €AUHUII).

3. KomruiekT miakaroB no aucuuruinae (15 enunami).

4. Y4yeOHO-HCcCne10BaTeNbCKUe CTEH MBI (4 eIMHUIIBI).

5. Konreitnep metoanueckoro obecrieuenus (1 eannuia)

6. Moaenu KpUCTAUTMYECKUX PEMICTOK (2 € AMHUIIBI)

7. Hocka mpsimoit mpoekmuu: Smart technologies SMART/ IlpoekTop, 3kpaH ais
MIPOEKTOPA, IJIAHIIET, yCTAHOBIEHHOE MTPOrPAMMHOE O0eCTIeUeHUE.

8. KoMIJIEeKT KOHTPOIBbHO-U3MEPUTENBHOTO OOOPYJOBaHUS JJS  YJIbTPa3BYKOBOU
Nne(eKTOCKONHUHU, TOTIIUHOMETPUHN U OIPEIETICHUIO TBEPIOCTH

9.YHuBepcanbHbIN TBEPAOMED
10. Mukpockon MetautorpapuyecKuii
11. IIpubop «Dnutpon-14»
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