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COCTaBUJIN



1 Hean u 321294 M3VUYCHUA TUCHMIIIIAHBI
1.1 Iexp mpenoagaBaHus TUCIIUILINHBI

[leqp AMCHMIIMHBI - Jarb CTYJCHTaM 3HAHHUSMU 110 KOHCTPYKLMSIM,
OpPUHIMIAM JEHCTBUSA TOPHBIX MAallMH W 00OpyJoBaHMs U (QOpPMUPOBAHUE
npo(hecCHOHATbHBIX KOMMETEHIUH 10 OOOCHOBaHHOMY BBIOOPY TOpHOM
TEXHUKU JUI1 3aJaHHBIX YCJIOBUM M BEIACHUIO WHXXCHEPHBIX pPacuyeToB
Pa3JIMYHBIX BHUJIOB MAIllMH, MEXAHU3UPYIOIIUX ONEpauuu OypeHus, MOTPy3KU
TOPHOW MAacChl U BEJICHUS OYMCTHBIX PadoT.

1.2 3amauu U3y4YeHUA TUCITATLUTHHBI

3agayu:

- (¢opMHpOBaHHE 3HAaHUM TNPUHUUIOB pabOThl U  KOHCTPYKIHH
OCHOBHBIX Y3JIOB TOPH(X MalTWH U 000PYI0BAHUS;

- (opmupoBaHUl YMEHHUU MPOU3ZBOIUTH PACUETHl HKCILIyaTallMOHHBIX
napaMeTpOB Pa3IUYHBIX BUJIOB TOPHBIX MAIIHH;

-BBINOJHEHUE YUE€OHO-UCCIE0BATEIbCKUX JIADOPaTOPHBIX PadoT;

-IMarHOCTUKA COCTOSTHUSI MallIlH;

1.3 TlepedyeHp TIaHUPYEMBIX PE3YJIBTATOB OOyUYEHUS IO IAWCIUTUTHHE
(MOZyJI0), COOTHECEHHBIX C IUIAHUPYEMBIMU pe3yJbTaTaMU OCBOCHHS
o0OpazoBareIbHON MPOrpaMMBbl

OIIK-8:cnoco0HOCTHIO BHIOUPATH M (WIH) pa3padaTbiBaTh odecrevyeHmne
HHTEIPHPOBAHHBIX TEXHOJOTMYECKHX CHCTEM IKCIIYaTAIMOHHOM pa3BeIKu, 100bIYH
U nepepadoTKU TBEPAbIX MOJIE3HBIX HCKOMAEMbIX, a4 TAK:Ke MPeINPUITHH M0
CTPOMTENbCTBY H IKCILIYATALMH MOA3€MHBIX 00bEKTOB TEXHHYECKMMHM CPeACTBAMHU €
BBICOKMM YPOBHEM aBTOMATH3ALUM YIIPaABJICHHUHA

YPOBCHL 1 CHUCTCMbI OKCILTyaTaluu, )IO6BI‘II/I u Hepepa60TKH ITOJIC3HBIX HCKOIIACMbIX

Yposens 1 BBIOMPATh TEXHOJOTHYECKUE CUCTEMBI TOOBIYH U TIepepabOTKH TBEPIBIX
MOJIE3HBIX HCKOMAEMBbIX

Ypogens | HaBBIKaMH pa3pabOTKH TEXHOJOTUIECKUX CUCTEM IKCILTyaTaIlHOHHON
pa3BelKH, TOOBIUN U MEPEPAOOTKU TBEPIBIX MOJE3HBIX UCKOTAEMBIX

ITK-3:B1ageHneM OCHOBHBIMHM NPHMHIMIIAMH TEXHOJIOTHH IKCILTyaTALIMOHHOM
pa3BeaKHU, 100bI4YH, NepepadoTKH TBEPAbIX M0JIe3HBIX HCKONIAeMbIX, CTPOUTEILCTBA H
IKCINIYyaTAIUH MOJ3eMHbIX 00bEKTOB

YPOBGHL 1 OCHOBHBIC ITPUHITHUIIBI TEXHOJIOTHH BKCHHyaTaHHOHHOﬁ Pa3BCIAKHN

VYposens | MPUMEHSITh IPUHIIUIIBI Pa3BEIKHU, T00bIYH, TEPepabOTKH TBEPIBIX
IIOJIE3HBIX UCKOIIAEMBIX

YPOBGHL 1 HaBbIKaMHW IPUMCHCHUS IIPUHIUIIOB TEXHOJIOTHI 3KCHJ'IyaTaLII/IOHHOI71
Pa3BCAKU CTPOUTECIBCTBA U SKCILTyaTalluy MOJA3CMHBIX 00BEKTOB

IIK-8:roT0BHOCTHI0 NPUHUMATH Y4ACTHE BO BHEPEHHH ABTOMATHU3MPOBAHHBIX
CUCTeM YNpaBJIeHUsI IPOU3BOCTBOM

Yposens 1 CYIIECTBYIOIIME aBTOMAaTU3UPOBAHHBIE CUCTEMBI YIIPaBICHUS
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MMPONU3BOACTBOM

Yposens 1 MIPUMEHSITh Ha IPOU3BOJICTBE CUCTEMBI YIIPaBICHUS

VYposens 1 HaBbIKaMH y4acTus Bo BHeapeHnn ACYII

1.4 Mecto auctuIUIMHBI (MOIYJs) B CTPYKType 0Opa3oBareabHOU
MIPOTPaMMBI

Juctuummaa «l'oOpHBIE MaIMHBI M 000PYIOBaHUEY» SBISICTCS OJTHUM U3

OCHOBHBIX MNPOGUIHPYIOIUM KYpCOB JUIsi OYyIyIIMX TOPHBIX HHKEHEPOB,
oOyuaroruxcs 1o cnenuanbHoctu 21.05.04 I'opHoe nero.

JIMCIMIUIAHBI, TPEIIICCTBYIONUE JUCHUILUIMHE "TOpHbIE MAIIUHBI U
obopynoBaHue':

OCHOBBI OJ3EMHON Pa3pabOTKU PYAHBIX MECTOPOXKIACHUIM
@du3uKa TOPHBIX MMOPOL

JIMCIMIUIMHBL  CJITYIONIME 3a HW3YYeHHWEM JHUCHHMIUIMHBL "TOopHbBIC
MaIlIuHbBI ¥ 000py10BaHKe":

[Tpouecchl OA3eMHOM pazpabOTKU PYIHBIX MECTOPOXKACHUI
BcekpeiTe 1 MOATrOTOBKAa PYJIHBIX MECTOPOKIACHUMN

1.5 OcobeHHOCTH peaTn3auy JUCITUTUIAHEI
S3pIK peanu3zanvu IUCUMIUIAHBI Pycckuit.

Juciumnnuna (Mmonynb) peanusyercsa 6e3 npumenenust 90 u JIOT.



2. O0beM TUCHUILIHHBI (MOIYJIS1)

Bun yue6HO# paboThI

Bcero,
3a9ETHBIX
CITMHUI]
(akam.gac)

CemecTtp

Oomast Tpy10eMKOCTh
JTHCIUTIIHHBI

4. (144)

4(144)

KonTakTHas padora ¢
npenofaBaTesieM:

0,44 (16)

0,44 (16)

3aHATHA JICKIIMOHHOI'O THIIA

0,17 (6)

0,17 (6)

3aHATHA CEMUHAPCKOTO THUIIA

B TOM YHUCJIC: CCMUHAPbI

MPAKTUYCCKUC 3aHATHA

IIPAKTUKYMBI

J1abopaTropHbIe paboTHI

0,28 (10)

0,28 (10)

JpyTHe BUIbI KOHTAKTHON
paboTEI

B TOM YHCJIC: TPYIIITIOBBIE
KOHCYJIbTalluN

UHAWBUAYAIbHBIC
KOHCVYJIbTAllMH

HWHad BHEAyAUTOPHAaA
KOHTaKTHas pa60Ta:

TPYHIIOBBIC 3aHATUS

WHAWNBUAYAIBHBIC 3aHATU

CamocrosiTesibHas padora
o0y4JaoImmuxcs:

3,31 (119)

3,31 (119)

H3y4YCHUE TEOPETHYECKOTO
kypca (TO)

pacyeTHoO-TpadUuecKue
3amanws, 3anaun (PI3)

pedepar, acce (P)

KypCOBOE IIPOEKTUPOBAHHE
(KII)

Her

Her

KypcoBas pabota (KP)

Ja

IIpoMekyTOYHAS ATTECTANSA
(Ox3ameH)

0,25 (9)

0,25 (9)




3 Conep:xanne TMCHUTIIAHBI (MOIYJIs1)

3.1 Paznensl TUCHUIUIMHBI U BUJbI 3aHATUN (TEMaTHYECKUM TU1aH

3aHATH)

3aggaTusa
CEMHUHAPCKOTO THUIIA

Cemunap | Jlaboparo
3aHATUSA | BI /MR pHBIC Camocros
Monaynu, Tembl
nexiuonH | [Ipaktuue | paboOTHI TenbHast | DopMupyembie
Ne /i (paznesnsl)
Oro TUMa CKHe u/unu paboTa, | KOMIIETEHIIUU
JUCIUTIAHBI
(akam.uac) | 3amarusa | IIpaktuky | (akam.gac)
(akan.gac) MBI
(akam.gac)
1 o) 2 A ’~ L 1
Crioco6b1
pazpyiieHus u
¢buzuko-
MeXaHUYeCKHe
N ITK-8 TIK-
1 CBOMCTBAa TOPHBIX 1,5 0 0 0 O 8 3
ITK-8
nopon.  CrocoOsl
OTJICICHUS
TOPHOM MAacChl OT
MaccHBa.
Crioco6b1
OypeHuss TOPHBIX
’ nopoxn. Harpysku 2 0 0 0
Ha pabouem
UHCTPYMEHTE
TOPHBIX MAIIIHH.
bypunbHbIe
MAITUHBI u
3 KOMIIJIEKCBI. 2,5 0 10 119
byposou
HHCTPYMEHT
Bcero 6 0 10 119

3.2 3aHsaTHs JIEKIUOHHOIO THUIIA

O0BeM B akaj.yacax
No | Nepasnena B TOM YHCIIC, B
/i mucuuniauH | HaumeHoBaHue 3aHATHI B MHHOBALMOHHOM B TOM qncne,vB
BI cero bopme 3JIEKTPOHHOM
dopme
1 1 Bsenenue. 0,5 0 0




CrocoObl OTIAEIIEHUS

2 1 TOPHOM Maccel OT 1 0 0
MacCHBa.
Crnioco0b1 OypeHus
3 2 P 1 0 0
TOPHBIX MTOPOJT
Harpy3ku Ha pabouem
4 2 UHCTPYMEHTE T'OPHBIX 1 0 0
MalllHH
BypuiibHbIE MalIMHBI
5 3 P " 0.5 0 0
yIAapHOTO NEHCTBUS
[Tepdoparopsl. BypoBoit
6 3 pdoparoper. Byp 0.5 0 0
WHCTPYMEHT
B arebHbIC
7 3 pam 0.5 0 0
OypHIIbHBIC MAITHHBI
Y napHo-BpanareibHbIe
8 3 AapHo-Bpatl 0.5 0 0
OypHIIbHBIE MAIIMHbI
BpamarensHo-yaapHbie
9 3 OypHIIbHBIC MAITUHBI. 0,5 0 0
Bbyposeie kapeTku
Daoanx A N N
3.3 3aHsATHS CEMHUHAPCKOro TUMA
No O0BeM B akaj.gacax
- B TOM YHCIIE, B B TOM YHCIIE,
No | paznena N N
HanMeHoBaHMe 3aHATHIA WHHOBAIIMOHHOM B
/T | AMCITUILT Bcero .
dhopme AIIEKTPOHHOMN
WHBI
dbopme
Daonn
3.4 JlabopaTopHbIC 3aHATHS
O0BeM B akaja.gacax
Ne
Ne | pasnena } B TOM YHCTIC, B | g 1om gHCHTe,
HanmenoBanue 3aHsTHi WHHOBAIIMOHHOMU B
/I | JACIATLT Beero 5
VHBI bopwme >JIEKTPOHHOMN
dbopme
N3yueHue KOHCTPYKIIUKU
1 3 4 Rihe 1 0 0
nephoparopoB
W3y4eHne KOHCTPYKLIUU U
TEXHOJIOTHH U3TOTOBJICHHS
2 3 1 0 0
OypOBOro MHCTPYMEHTA
nepdoparopoB
H3yyenune KOHCTPYKIIUHA
3 3 Y Py 1 0 0
TOPHBIX CBEPII
N3yueHne KOHCTpYKLIUHU
4 3 PE3OBOT0 ¥ MIAPOIIEYHOTO 1 0 0
OypoBOro HHCTPYMEHTA




N3ydenne KOHCTPYKLIUU
5 3 arperaroB yJIapHO- 2 0 0
BpaularesbHOro Oypenus
N3ydeHne KOHCTPYKIUU
6 3 Y Py 2 0 0
OYypOBBIX KapeTOK
N3yueHne KOHCTpYKIHUH
YCTaHOBOYHBIX
7 3 MIPUCTIOCOOICHUH 1 2 0 0
MOJIaTYUKOB OYPHIBLHBIX
MaIuH
Daonn 1N A A
S ®oHx OULEHOYHBIX CPEACTB IS IPOBEACHUSA IPOMEKYTOYHOM
aTreCcranmm

OneHoYHbIE CPEeICTBA HAXOIATCA B MPWIOKEHUH K pabouuM
nporpaMMam JIMCHUIUIHH.

6 IlepeyeHb OCHOBHOW W JONMOJHUTEJHbHOH Y4eOHOH JMTEpaTypbl,
HEe00XO0TUMOI /11 OCBOEHUS TN CIUILIMHBI (MOILYJIA)

6.1. OcHoBHas TUTEparypa

ABTOpBI, 3arnasue WUznarenscTBO,
COCTaBUTEIN roJ
JI1.1 | Kpusenko A. E. OCHOBBI MPOEKTUPOBAHMS TOPHBIX MalMH U | MockBa: [ opHas
obopyaoBanus: yue0. mocobue 1Jis By30B kHura, 2009
JI1.2 |Maxno /1. E., ['opHbIe MalIMHBI 1 000PYOBaHUE /IS Hpkyrck: U3a-BO
Crpabsikun H. OTKPBITBIX palboT: yueOHOe mocodue st HpITY, 2004
H., Kucypun B. BY30B 110 criell. "['opHble MaluHbI 1
H. obopynosanne" u "llomzemHuas pazpaboTka
MECTOPOKICHUH MOJIE3HBIX UCKOMAEMBbIX"
6.2. JlononHUTENbHAS IUTEpPATypa
ABTODBI, 3arnasue N3narenscTBo,
COCTaBHUTENHU roj
JI2.1 | KanroBuu JI. ., | Byposoii cranok HKP-100M. ITpaktukym: Mocksa:
Haymkun B. M., |ydeGHOe mocoOue it By30B IO MocKoBCKUI
Pazymos M. B., cnenuanbHocTH "B3pbiBHOE Neno” TOPHBII
['pebennukoB B. | HanmpaBneHus noArotoBku "l'opHoE ea0" U | yHUBEPCUTET
H. 1o cnenuanbHOCTH "[OpHbIe MallIMHBI U [MITVY], 2006

obopynoBanue" HampaBICHUS TOATOTOBKH
"TeXHOJOTUUECKHE MAIlIUHEBI U
obopynoBanue"




JI2.2 | bytkun B. /. OcCHOBBI CIIEMATBHOCTH - TOpHBbIE MaMHbl | KpacHosipek: U3 a-
u obopyoBanue. TexXHOIOTUS U Bo KI'AIIMu3,
MEXaHU3alMs TOPHBIX paboT: yueOHoe 2002
nmocoOue Mo HarpaBJICHUSIM MOTOTOBKH
551800,651600 "TexHOTOTMYCCKHE
MaIHbI U 000pyI0BaHKE", CIEIUATEHOCTH
170100 "T'opHble MalIuHBI U
obopynoBanue"
JI2.3 |KnopuksbsH C. X., | MamuHbl 1 000py10BaHHE JJIS MAXT U Mocksa: MITY,
Crapuunes B. B., |pyaHUKOB: ClipaBOYHUK 2000
Cpebnbiit M. A.,
Jlebenes A. /1.
JI2.4 |Maxuo . E., l'opHble MamMHbI U KOMIUIEKCHE: Y. 3. Upkyrtck: Upl TV,
Crpabbixun H. Marmusbl 1 000pyI0BaHHE AJISt OTKPBITHIX 1997
H., Kucypun B. TOPHBIX PabOT: KPaTKuil KypcC JIEKIIHI
H.

8 Meroauveckne ykazaHus NJIA O00y4arOUIUXCH
AUCHMILIMHBI (MOLYJI51)

no OCBOCHHIO

JlarHO¥  pabodeil  mporpaMmoil  MpeaycCMOTpeHO 3 paszena
JUCHMIUIMHBL.  J[J11  KaXaoro w3 pasfenoB, MO MEpe HEeoO0XOJIUMOCTH,
OTBEJICHBI Yachl JJISI JICKIIMOHHBIX 3aHITUA U CAMOCTOSITEIBHOTO H3YYEHHS
Marepuana.

Jmga  3akperuieHus wmarepuana, a Tak  Ke IS [POMEKYTOYHOH
MPOBEPKU 3HAHUH B Y4E€OHOM MpOIIECCE OTBEJEHBI Yachl JUJIsi J1a00paTOPHBIX
U TPaKTUYECKUX paboT, 3aluTa KOTOPBIX SIBISETCS MOATBEPKICHUEM
OBJIQJICHUS CTYJCHTAa HEOOXOIWMBIMHM 3HAaHUSMH II0 JaHHOMY pazzueny. B
3aBEPUICHUM W3YYEHHS] AUCUUIUIMHBI MPOBOMASTCA SK3aMEH, Ha OCHOBAHUH
KOTOPOTO  BBICTABIIAETCS HWTOTOBas OICHKA 3HAaHWUW, IIOJYyYECHHBIX B
pe3yJIbTare U3yUYeHUs TUCIUTLIIAHBI.

CamocrositenpHast pabota B KojauwdecTBe 119 dacoB mana s
O3HAKOMJICHHUSI C JIUTEPaTypoy Mo TeMaM MPHUBEACHHBIX B pazieiie 2 padoueid
nporpammMbl. Takke B ceMecTpe IUIaHUPYETCA  BBINOJIHEHHE KypPCOBOM
paboTHI.

9 IlepeyeHb MHGPOPMALMOHHBIX TEXHOJIOTHH, HMCIOJb3yeMbIX INpPH
OCYIIECTBJIEHUH 00PAa30BATEJbHOI0 MPoLecca Mo JUCHUILINHE (MOXYJIIO)
(nMpu HEOOXOAMMOCTH)

9.1 IlepeueHb HEOOXOAUMOTO MPOTPAMMHOTO 0OECTICUCHHUSI

9.1.1 | [IporpaMmmHOE OOecTICUCHHE:

9.1.2|1 MIBM «ACOHHKA — K» [www. asonika — k.ru] (aHamu3 u oGecrieueHue

MoKa3areiel HaIe>KHOCTH )




2 ACKOH KOMITAC - 3D [www. ascon.ru] (co3gaHue TpeXMEpHbIX
ACCOITMAaTHUBHBIX MOJCIICH OTACIBbHBIX IeTATCH U COOPOUHBIX €IMHHUIY)

3 BACT «Dream — 32» [makeT nporpamMM| (aBTOMaTHU3WpoOBaHHAs SKCIEPTHAS
CUCTEeMa IUarHOCTUKH)

4 WUTL «OprrexauarHoctukay «Bubpoanammz — 2,52» [maker mporpamm]
(0OpaboTKa TaHHBIX U aHATTN3 BHOpAITIH)

6 CoyMIr[d, TIul) «PenoBamuss OypoBOrO HWHCTPYMEHTa»  (IKOHOMHKO-
MareMaTu4ecKoe MOJIeIMPOBAaHUE PECTABPALMH MOIIUITHUKOBBIX y3JI0B MAIlIH)

9.2 IlepeueHb HEOOXOIUMBIX MH(DPOPMAIIMOHHEIX CITPABOYHBIX CUCTEM

9.2.1

Crynentam obecriedeHa BO3MOXKHOCTh CBOOOJHOTO JoCTyma K (oHAaM ydeOHO-
METOJMYECKOW JTOKYMEHTAllMM W HHTEpHET pecypcam. Bce oOywarommecs HMEIOT
OTKPBITBIN JOCTYI K 0a3ze DJIEKTPOHHOTO Karajora M IMOJHOTEKCTOBOW 0a3e JaHHBIX
BHYTpHuBY30BcKMX  m3manuii  (http:/lib.sfu-kras.ru/); pecypcam  BupryanpHbIix
gutanbHbeIX  3amoB  (http://lib.sfu-kras.ru/eresources/virtual.php); k&  YMK]I
(http://lib.sfu-kras.ru/ecollections/umkd.php); k  BuaeonekuusIM U  y4eOHBIM
¢bunemam  yauBepcuteta  (http://tube.sfu-kras.ru/); k = y4eOHO-METOIUYECKUM
MarepuajgaM WHCTUTYTOB. MM MpemaocTaBlIeHBI YCIIOBUST U BO3MOXKHOCTU pabOTHI B
pexume on-line ¢ 3apyOeXHBIMH W OTEYECTBEHHBIMH  JIMIICH3UOHHBIMHU

uHPOpPMAIMOHHBIMU 0a3aMH  JaHHBIX MO Npoduiaro 00pa3oBaTeNbHBIX MPOTPAMM
Coy.

10 MarepuajibHO-TeXHUYECKAsI 0a3a, HeooXoauMas A

OCYIIeCTBJIEHUS] 00Pa30BaTEeJIbLHOI0 MPOLECCA MO JUCHUILINHE (MOTYJIIO)

Jlnst ocymiecTBIIeHHsT 00pa30BaTEIbHOTO TpOIecca MO JTUCIUIIINHE HCIOJIb3YeTCs
JEKIMOHHAS ayJAUTOPHS, IS TPAKTUYECKUX U JAa0OPATOPHBIX 3aHATUNA HUMEETCS
cienyroiiee 000pynoBaHUE (CTEHIBI, TUTAKAThI U Jp.:

1 Hacrennbie nHGOpPMaIMOHHBIE CTEHIBI (3 €IMHUIT).

2 KomruiekT makaroB 1o aucuuruinae (20 equHun).

3 KommuiekT dotorpaduii o6opynoBanus o nucuuruivae (150 eaunmi).
4 TlacriopTa TOPHBIX MPEIIPUATHI B AIEKTPOHHOU dopme (5 eaNHUI).

5 Buneopuibmsl

6 CocraB nieiicTByIOIIEH 1a00paTopHO 6a3bl:

IIpedoparopsr:

1) mepeHOCHBIE

2) TEeNeCKOITHbIS

3) KOJIOHKOBBIE

I'opHsie cBepia:

1) pyunsie

2) K0JIOHKOBBIE (C TU(PepeHITHATEHO-BUHTOBOM 1 THAPABIMYECKON TOAaueit)
CraHky yJ1apHO-BpaIaTeIbHOTO OypeHus:

1) HKP — 100M

2) BMK -4

BypoBblie kapeTku:

1) CBKHC -2
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2) Atnac Konko

bypoBoii HHCTpYMEHT:

1) kopoHKH 11 IepdoparopHOro OypeHus

2) pe31bl Uit TOPHBIX CBEPI

3) pesibl A CTAHKOB BpaIlaTeIbHOTO OypeHus

4) mapoluieyHble 10J10Ta

5) KOPOHKH JJis yAapHO-BpaIIaTEILHOTO OypeHHst
6) OypOBBIE IITAHTH

Y cTaHOBOYHBIE TPUCTIOCOOTICHHUS:

1) BUHTOBBIE KOJIOHKH /7Sl Iep(opaTopoB U CTAHKOB
2) pacriopHbI€ KOJIOHKH JIJIsl TOPHBIX CBEPII
TTogatuuku:

1) MHEBMOMOAJIEPKKH IS IEPEHOCHBIX TIEpGOopaTopoB
2) LIEMHOM MOAaTYUK

3) BUHTOBOM MOAATYNK

4) KaHaTHO-TIOPIIHEBOU MMOAATYUK

5) nuddepeHnmanTbHO-BUHTOBON MOIaTIYUK

6) TUIpaBIMYECKUN TTOJIATYUK

7) MOPIITHEBOM MOJAATYNK

O6opynoBaHue 1151 CMa3Ki TOPHBIX MaIllMH
O6opyaoBanue 1S TalieHus BUOparuia
O6opyaoBanue JJ1si OPOILICHUS U MBUICTIOIABICHHS

O6opynoBaHue Ui MPOrHO3UPOBAHUS pPECypca M OLEHKHM TEXHUYECKOTO COCTOSHUS
Oypo-TIOTpy304HOI TEXHUKU:

1) cuctema mepeHoCHast BUOPOIMarHoCTHIeCKast

2) cucremMa yIbTPa3BYKOBOM J1€(PEKTOCKOMUHU, TOJIIIMHOMETPHUHU, OIPEACICHHS
TBEPIOCTH

3) TemnoBU30p
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