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PABOYASA ITPOIPAMMA IUCHHUIIJIINHBI

COCTaBJIEHA B COOTBETCTBUU ¢ DenepaibHBIM IOCY1aPCTBEHHBIM
o0pazoBareIbHbIM CTAHJAPTOM BBICILIETO OOPa30BaHUS [0 YKPYITHEHHON
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HE®TEI'A3OBOE JAEJIO U TEOAE3W Ay

Hanpasnenue noaroToBkH /CieliMaibHOCTD (MPOQUIL/CrieuaTA3aIs )

CnennanbHocts 21.05.04 TopHoe neno cnenmanuzanus 21.05.04.00.02

[ToxzeMHas pazpaboTKa pyAHBIX MECTOPOXKICHUM

ITIporpammy KaHJI. TEXH. HayK, 1o1eHT, YecHokoB B.T.

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

3agaun:

- (¢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

VYposens 1 3HaTh CUCTEMBI AKCILTyaTaluu, 100bIYM U IepepabOTKU MOJIE3HBIX
HCKOIIaeMBIX
VYposens | yMETb BbIOMpATh TEXHOJOTMYECKHE CUCTEMBI JOOBIYM U IIepepaboTKH

TBCPABIX IMTOJIC3HBIX HCKOIMACMbIX

VYposens 1 BJIaJIETh HABBIKAMH Pa3pabdOTKU TEXHOJIOTUYECKUX CUCTEM
AKCIUTYaTal[MOHHOM pa3BeaKH, T0ObIUN U TIepepabOTKH TBEPABIX
IOJIE3HBIX NCKOIAEMBbIX

ITK-3:B1ageHneM OCHOBHBIMHM NPHMHIMIIAMH TEXHOJIOTHH IKCITyaTALlMOHHOM
Pa3sBE€AKH, IlOﬁl)I‘ll/I, HQpCpﬁﬁOTKI/I TBEPABIX MOJE3HBIX HCKONTAEMBIX, CTPOUTEC/ILCTBA U
IKCINIYyaTAllUM MO3eMHbIX 00beKTOB

YPOBGHL 1 3HATb OCHOBHBIC IPUHITUIIBI TEXHOJIOTHI BKCHHyaTaHHOHHOﬁ pa3sBCaKn

Yposens 1 YMETh MPUMEHSATH MPUHIUIIBI Pa3BeNIKH, JOOBIYH, TEPEPaOOTKU TBEPIBIX
TMOJIE3HBIX UCKOIAEMBIX

YPOBCHL 1 BJIaICTh HABBIKaMU MNPUMCHCHH A ITPUHIIUIIOB TEXHOJIOTHUM
BKCHHyaTaHI/IOHHOﬁ Pa3BEAKH CTPOUTEILCTBA U OKCILTyaTallun
MOA3CMHBIX 00BEKTOB




IIK-8:roroBHOCTHIO NPUHUMATD YI1aCTHE BO BHCAPCHUN AaBTOMATU3UPOBAHHBIX
CHCTEM YIIpaABJICHUS ITPOU3BOACTBOM

VYposens | 3HaTh CYIIECTBYIOLINE aBTOMATU3UPOBAHHbBIE CUCTEMbI YIIPABICHUS
IIPOU3BOJICTBOM

VYposens | YMETb IPUMEHSATh Ha IPOU3BOJICTBE CUCTEMBbI YIIPABICHUS

VYposens 1 BJIAJIETh HaBbIKaMU yuyacTus Bo BHeapeHun ACVYII

1.4 Mecto auctnuIuiuHBI (MOIYJs) B CTPYKType 0Opa3oBareabHOU
MIPOTPaMMBbI

HuctunnHa «['opHbIE MaMHBI U 000PYIOBaHUE)» SIBISETCA OJHUM U3
OCHOBHBIX MNPOGUIHPYIOIUM KYpCOB JIsi OYyIyIIMX TOPHBIX HHKEHEPOB,
oOyuaroruxcs 1o cnenuaibHoctu 21.05.04 I'opHoe nero.

JIucUMIUINHBI, MPEAIIEeCTBYOIME OUCHUIUIMHE "[OpHBIE MAallMHBI U
o0opynoBaHue":

®du3nKa ropHbIX TOPOJT

OTKpBITas r€OTEXHOJIOTHS

JIMCIMIUIMHBL ~ CJITYIONIME 3a HW3YYeHHWEM JHUCHHMIUIMHBI "TOopHBIC
MaIlIuHBI ¥ 000py10BaHKe"":

OTkphITasd pa3pabOTKa yTOJBHBIX U PYAHBIX MECTOPOKICHHIMA

TexHomOrNsT ¥ KOMITJIEKCHA MEXaHU3aIUsl OTKPBITBIX TOPHBIX paboT

1.5 OcobeHHOCTH peann3auy JUCITUTUIAHEI
S3pIK peanu3zauvu IUCUMUIUIAHBI Pycckui.

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




2. O0beM TUCHUILIHHBI (MOIYJIS1)

Bun yue6HO# paboThI

Bcero,
3a9ETHBIX
CITMHUI]
(akam.gac)

Cemectp

Oomast Tpy10eMKOCTh
JTHCIUTIIHHBI

5 (180)

1(36)

4(144)

KonTakTHas padora ¢
npenofaBaTesieM:

0,64 (23)

0,03 (1)

0,61 (22)

3aHATHA JICKIIMOHHOI'O THIIA

0,25 (9)

0,03 (1)

0,22 (8)

3aHATHA CEMUHAPCKOTO THUIIA

B TOM YHUCJIC: CCMUHAPbI

MPAKTUYCCKUC 3aHATHA

0,22 (8)

0,22 (8)

IIPAKTUKYMBI

J1abopaTropHbIe paboTHI

0,17 (6)

0,17 (6)

JpyTHe BUIbI KOHTAKTHON
paboTEI

B TOM YHCJIC: TPYIIITIOBBIE
KOHCYJIbTalluN

UHAWBUAYAIbHBIC
KOHCVYJIbTAllMH

HWHad BHEAyAUTOPHAaA
KOHTaKTHas pa60Ta:

TPYHIIOBBIC 3aHATUS

WHAWNBUAYAIBHBIC 3aHATU

CamocrosiTesibHas padora
o0y4JaoImmuxcs:

4,11 (148)

0,97 (35)

3,14 (113)

H3y4YCHUE TEOPETHYECKOTO
kypca (TO)

pacyeTHoO-TpadUuecKue
3amanws, 3anaun (PI3)

pedepar, acce (P)

KypCOBOE IIPOEKTUPOBAHHE
(KII)

Her

Her

Her

KypcoBas pabota (KP)

Her

Her

Her

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
nekiuonH | [Ipaktuue | paboTb TenbHast | DopMupyembie
Ne /i (paznesnsl)
Oro THIIA CKHe u/unu paboTa, | KOMIIETEHIMH
JUCIUTIAHBI
(akam.uac) | 3amarusa | IIpaktuky | (akam.gac)
(akan.gac) MBI
(akam.gac)
1 o) 2 A ’~ L 1
Crioco6b1
pazpyiieHus u
¢buzuko-
MeXaHecKue OTTK-8 TTK-3
1 CBOMCTBA TOPHBIX 2 0 0 0
ITK-8
nopon.  CrocoOsl
OTJENICHUS
TOPHOM MAacChl OT
MaccHBa.
Crioco6b1
OypeHuss TOPHBIX
1 . H K1 I1K-8 I1K-
) opox arpy3 ) 6 0 0 O 8 3
Ha pabouem I1K-8
UHCTPYMEHTE
TOPHBIX MAIIIHH.
bypunbHbIe
MAITUHBI u
3 | KOMIUIEKCHI. 5 2 6 148 OTIK-8 TTK-3
. [1K-8
byposou
WHCTPYMEHT
Bcero 9 8 6 148
3.2 3aHsaTHs JIEKIUOHHOIO THUIIA
OO6beM B akaj.uacax
Ne Ne paspena . B TOM YHCIIE, B
o/ | AHCIHILIAHE Hanmenosanue 3aHATUI B WHHOBaoHHoj | B TOM "HCIC, B
Bl cero bopme AIIEKTPOHHOMN
dopme
1 1 Bsenenue. 0 0




Cnoco0Obl oTeneHHS
2 1 TOPHOM Maccel OT 1 0 0
MacCHBa.

Crnioco0b1 OypeHus
TOPHBIX TTOPOJT

Harpy3ku Ha pabouem
4 2 UHCTPYMEHTE T'OPHBIX 1 0 0
MalluH

BypuiibHbIE MalIMHBI
YAAPHOIO JEUCTBUSA

ITepdoparopsr. Byposoii
UHCTPYMEHT

BpamarensHeie
OypHIIbHBIC MAITHHBI

Y napHo-BpanareibHbIe
OypHIIbHBIE MAIIMHbI

BpamarensHo-yaapHbie
9 3 OypHIIbHBIC MAITUHBI. 1 0 0
Bbyposeie kapeTku

Daoann 0 A N

3.3 3aHsATHS CEMHUHAPCKOro TUMA

No O0BeM B akaj.gacax
- B TOM YHCIIe, B B TOM YHCIIE,
No | paznena N N
HanMeHoBaHMe 3aHATHIA WHHOBAITMOHHOMN B
/T | TACTTUTLI Bcero .
dbopme ANEKTPOHHON
WHBI
dopme
l'opubie cBepia. Pacuet
1 2 PEXUMHBIX [1APAMETPOB. 2 0 0
DKCIuTyarauus
BypoBebie ctanku ¢
MOTPYKHBIMU
2 2 Py 2 0 0
MHeBMOYJapHuKamu. Pacuet
Y DKCIUTyaTarwsl.
[MaxTHBIE OypUIIbHBIE
3 2 yctaHoBKH. Pacuer u 2 0 0
IKCILTyaTaIus
[Tepdoparopsr.
4 3 Koncrpykuus, 2 0 0
AKCIUTyararus, pacyeT
Daonn Q A A
3.4 JIabopaTopHbIE 3aHATHS
Ne Ne HaumenoBanue 3aHATHIA O6beM B akaj.uacax




B TOM 4YHCJIC, B B TOM YHCIIE,

/ pasaeia B MHHOBAITMOHHOM B
/T | TACIUTLI I .
8 ;IL{IH cero hopme DIIEKTPOHHOMN
dbopme
1 3 N3yueHne KOHCTpYKIHUH 1 0 0
nepdoparopon
N3yueHne KOHCTPYKLUU U
) 3 TEXHOJIOTHH U3TOTOBJICHUS 1 0 0
OypoBOrO HHCTPYMEHTA
nephoparopoB
N3yueHne KOHCTpYKIUU
3 3 Y YRR 1 0 0

TOPHBIX CBEPII

N3yueHne KOHCTpYKIUU
4 3 PE31OBOT0 U IIAPOIIEYHOTO 1 0 0
OypoOBOTO HHCTPYMEHTA

N3yueHne KOHCTpYKIHH
5 3 arperaroB yIapHO- 1 0 0
BpauiaresbHOro OypeHus

N3ydeHue KOHCTpyKIMU

6 3 0,5 0 0
OypOBBIX KapeToK
N3yueHne KOHCTpYKIUH
YCTaHOBOYHBIX

7 3 IIPUCTIOCOOIEHUN U 0,5 0 0
MOJJaTYUKOB OypUIIbHBIX
MaIIiH

Daoann L N A

S ®oHA OLEHOYHBIX CPEACTB AJIs IPOBEACHHUS IPOMEKYTOYHOMN
arrecTanum

OueHouHbIE CPEeICTBA HAXOJATCA B MPUIOKEHUH K pabouuM
IporpaMMamM JIUCUHUIUIVH.

6 IlepeyeHb OCHOBHOM W JONMOJHUTEJBHOH Y4eOHOH JHMTEpaTypbl,
HE00XO0TUMOI /111 OCBOEHUS TN CIUILIMHBI (MOIYJIfA)

6.1. OcHoBHas TUTEparypa

ABTODBI, 3arnaBue N3narenscTBo,
COCTaBHUTENHU roj
JI1.1 |T'unes A. B., ['opHbIe MamHBI U 000PY10BaHUE KpacHosipck:
YecunokoB B. T., MOJI3€MHBIX pa3paboTok: yueOHoe nmocodue |CDY, 2014
Kapemnos B. A., JUTSL CTYJIEHTOB BY30B, O0YYAIOIIUXCS IO
MammnoBckuii E. | HanpaBiienuro (cnienpanbHocTH) 130400
I. "Topuoe neno"
JI1.2 | Kpusenko A. E. OcCHOBBI IPOEKTUPOBaHMSI TOPHBIX MaMH U | MockBa: ['opHas
obopyoBanus: yued. mocoOue JJis By30B kawura, 2009




JI1.3 |Maxno /1. E., ['opHble MalIMHBI 1 000PYJOBaHUE /IS Hpkyrck: U3a-B0
Crpabsikun H. OTKPBITBIX paboT: yueOHOe mocodue st UpI'TVY, 2004
H., Kucypun B. BY30B 110 criell. "['opHble MallluHbI U
H. obopynoBarue" u "Ilom3emuas pazpadoTka
MECTOPOKICHHI MOJIE3HBIX UCKOMAeMbIX"
6.2. JlonoJIHUTENBHAS JIUTEPATypa
ABTODBI, 3arnaBue H3narenscTBO,
COCTaBUTEIHU roj
JI2.1 | KanroBuu JI. ., | Bbyposoii cranok HKP-100M. ITpaktukym: Mocksa:
Haymkun B. M., |yudeGHOe mocoOue asist By30B IO MockoBckui
Pazymos M. B., cnenuanbHocTH "B3pbiBHOE neno” TOPHBII
I'pebennukoB B. | HanpaBneHus noArotoBku "l'opHOE 1€710" U | yHUBEPCUTET
H. o cnenuanTbHOCTH "[OpHbIE MallIMHBI U [MITVY], 2006
obopyioBanue" HampaBICHUS TOATOTOBKH
"TexHOJIIOTHYECKHE MATUHBI U
obopynoBanue"
JI12.2 | Bytkun B. 1. OCHOBBI CIEIUANTLHOCTH - TopHbIe MamuHbl | KpacHosipek: W3-
u obopyoBanue. TeXHOIOTHS U Bo KI'TAIIMu3,
MeXaHHU3allks TOPHBIX paboT: yueOHOe 2002
nocoOue 1o HaIpPaBICHUSAM MTOATOTOBKU
551800,651600 "TexHOTOrMYECKHUE
MaIlIMHBI U 000py0BaHKe", CIeHUATbHOCTH
170100 "T'opHble MalIuHbI U
obopynoBanue"
J12.3 | Knopuxkbsia C. X., | MamuHbl 1 000pyA0BaHue TS MIAXT U Mocksa: MITY,
Crapuunes B. B., |pyaHHMKOB: cipaBOYHHK 2000

CpeOnsrii M. A.,

Jlebenes A. 1.
J12.4 |Maxno /1. E., I'opnble MamyHbl 1 KoMIuiekesl: Y. 3. Hpkyrck: UpITY,
Crpabsikun H. MarHsl U 060py10BaHUE IJI1 OTKPBITBIX 1997
H., Kucypun B. TOPHBIX paboT: KpaTKui Kypc JeKIHii
H.
6.3. Meronnueckue pazpaboTKu
ABTODBI, 3arnaBue N3nparenscTBo,
COCTaBUTENN rost
JI3.1 |T'unes A.B., ['opHble MamHbI 1 000pyI0BaHUE Kpacnostpck:
Yecnokos B.T., HOJ3E€MHBIX Pa3pabOTOK: IEKTPOH. yuel.- CoVY, 2008
Bbopucos @.11., METOJ. KOMIUIEKC JUCITHILINHEI
TanneikuH FO.A.,
T'mnesa H.H.,
36unern C.B.,
Haiimymun A.C.




8 Meroauyeckne ykKazaHusi AJ OOYy4aIOUIUXCHA IO OCBOEHUIO
AUCHUIIHHBI (MOXYJIs1)

JlarHO¥  pabodueil  mporpaMmoi  MpeaycMOTpeHo 3 paszena
JUCHMIUIMHBL. [ KaXaoro w3 pasfenoB, MO MEpPEe HEOO0XOIUMOCTH,
OTBEJICHBI 4Yachl JJISI JICKIIMOHHBIX 3aHITUA U CAMOCTOSITEIBHOTO H3YYEHHS
Marepuana.

Jmga  3akperuieHus wmarepuana, a Tak Ke I [POMEKYTOUYHOH
MPOBEPKHU 3HAHUH B Y4E€OHOM IpOIECCE OTBEJEHBI Yachl JUJIsi J1a00paTOPHBIX
U TPaKTUYECKUX paboT, 3aluTa KOTOPBIX SIBISETCS MOATBEPXKICHUEM
OBJIQJICHUS CTYJCHTAa HEOOXOIWMBIMHM 3HAaHUSMH II0 JaHHOMY paznueny. B
3aBEPUICHUM W3YYEHHS] AUCUUILIMHBI MPOBOMASATCA HSK3aMEH, Ha OCHOBAHHUH
KOTOPOTO  BBICTABIIAETCA HWTOTOBas OLCHKAa 3HAaHWUW, IIOJYyYEHHBIX B
pe3yJIbTare U3y4YeHUs TUCIUTLIIAHBL.

CamocrositenbHast paboTta B KojaudecTBe 148 dacoB maHa A
O3HAKOMJICHHUSI C JIUTEpaTypoyl Mo TeMaM MPHUBEACHHBIX B pazieiie 2 padoueid
MPOrPAMMBI.

9 IlepeyeHb MHGOPMALMOHHBIX TEXHOJOIHH, HMCIOJb3yeMbIX NPH
OCYIIECTBJICHHMH 00pPa30BaTEJbHOI0 MPOLECCa MO JUCHUILINHE (MOXYJIIO)
(mpu HEOOXOAMMOCTH)

9.1 IlepeueHb HEOOXOAUMOTO MPOTPAMMHOTO 0OECTIEUECHHUSI

9.1.1 | IIporpammHOe obecrieueHue:

9.1.2{1 MIUBM «ACOHUKA — K» [www. asonika — k.ru] (ananmu3 u oGecrnieueHue
noKazaresel HaZle)KHOCTH )

9.1.3(2 ACKOH KOMITAC - 3D [www. ascon.ru] (co3maHue TpeXMEpPHBIX
acCOIMATUBHBIX MOJIENIEN OTEIbHBIX JIeTaleil U COOPOUHBIX €IMHHIL)

9.1.4|3 BACT «Dream — 32» [makeT nporpamm| (aBTOMaru3upoBaHHas 3KCIEPTHAas
CUCTEMa INarHOCTUKH )

9.1.5(4 WUTL «Oprrexauarnoctukay «Bubpoanamuz — 2,52» [maker mporpamm|

(0OpaboTka TaHHBIX U aHATU3 BUOPAITIH)

9166 COYMIH, TIul) «PeHoBamuss OypoBOro HHCTPYMEHTa» (9KOHOMHUKO-
MaTreMaTH4ecKoe MOJIEIIMPOBAHUE PECTaBpallii MOJIIMITHUKOBBIX Y3J10B MaIlIMH)

9.2 IlepeyeHb HEOOXOIUMBIX MH(DPOPMAIIMOHHEIX CITPABOYHBIX CUCTEM
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9.2.1 |Crynentam obecrieyeHa BO3MOXKHOCTh CBOOOJHOTO AocTyna K (oHzmam yueOHO-
METOJMUYECKOW TOKYMEHTAIlMH W WHTEpHET pecypcam. Bce oOydarommecss MMEOT
OTKPBITBIA JJOCTYI K 0a3ze DJIEKTPOHHOIO Karaiora W MOJHOTEKCTOBOM 0ase MaHHBIX
BHYTpuBY30Bckux  m3manuil  (http://lib.sfu-kras.ru/); pecypcam  BuprtyanbHbix
gutanbHbix  3amoB  (http://lib.sfu-kras.ru/eresources/virtual.php); k  YMK]I
(http://lib.sfu-kras.ru/ecollections/umkd.php); k  BugconmekmusM u  y4eOHBIM
¢unpmam  yHuBepcutetra  (http://tube.sfu-kras.ru/); k  y4eOHO-MeTOAMYECKUM
MarepuaiaM WHCTUTYTOB. VMM TIpemOoCTaBIEHBI yCIOBHS M BO3MOXXHOCTH pabOTHI B
pexxume  on-line ¢ 3apyOeXHBIMH M OTEYECTBEHHBIMH  JIUIICH3MOHHBIMU

MH(OPMAMOHHBIMM  0a3aMU  JTaHHBIX 10 MPO(UIII0 00pa3oBaTeNIbHBIX IPOrpaMM
Coy.

10 MarepuajabHO-TeXHUYECKAS 0a3a, HeoOXoauMas il 6 |
OCYIIECTBJIEHUSI 00Pa30BaTEJILHOIO MPOLECCA MO JUCHUILINHE (MOTYJIIO)

Jlyis ocymiecTBIeHUST 00pa3oBaTENBHOTO TMpoIecca MO TUCIUIUIMHE HCIIONb3YeTCs
JCKIMOHHAs ayTUTOPHS, IS TPaKTHYECKUX U JIa0OpaTOPHBIX 3aHATHH HMeeTCs
cienytoilee 000py10BaHUE (CTEH IbI, MIAKAThI U Ap.:

1 Hacrennsle nH(popMalmoHHbIe CTEH B! (3 €TUHMII).

2 KoMIUIeKT 1m1akaroB 1o aucuuruinae (20 eaquHu).

3 KommutekT doTorpaduii o6opynoBanus mo nucuuruivae (150 eauamI).
4 TlacriopTa TOPHBIX MPEANPHUATHN B AJEKTPOHHOU hopme (5 eauHuI).
5 Buneoduibmsl

6 CoctaB neicTByIOIIEH JTabopaTropHO 0a3bl:

[Ipedoparopsr:

1) nepeHocHsle

2) TEeNeCKOIHbIE

3) KOJIOHKOBBIE

T'opnble cBepra:

1) pyunbie

2) KOJIOHKOBBIE (¢ AU PepeHInaTbHO-BUHTOBON U THAPABINYECKON Moaadeit)
CraHku yJapHO-BpallaTesIbHOTO OypeHus:

1) HKP — 100M

2) BMK -4

BypoBble kapeTku:

1) CBKHC -2

2) Atnac Konko

BypoBoii HHCTPYMEHT:

1) kopoHKkH Ju1s ieppopaTopHOro OypeHus

2) pe31pl Ui TOPHBIX CBEPI

3) peslbl A1 CTAaHKOB BpalllaTelIbHOTO OypeHus

4) mapouieuHble 10J10Ta

5) KOPOHKH /7S YAapHO-BPAIaTeIbHOro OypeHHs

6) OypoBBIE IITAHTH

Y cTaHOBOYHBIE TPUCTIOCOOTICHHUS:
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1) BUHTOBBIE KOJIOHKHU Jis IepPOparopoB ¥ CTAHKOB
2) pactiopHbI€ KOJIOHKH JIJIsl TOPHBIX CBEPI
TTogatuuku:

1) MHEBMOMOAJEPKKH /IS IEPEHOCHBIX TIEPPOpaTopoB
2) IETTHOM MOJaTYNK

3) BUHTOBOM MOAATYNK

4) KaHaTHO-TIOPILIHEBOM MMOAATYHK

5) nuddepeHnmanT,HO-BUHTOBON MOIaTIYHK

6) ruaApaBIMYECKUI TOJIaTYUK

7) MOPITHEBON TOJIATYUK

O6opynoBaHue 1751 CMa3Ki TOPHBIX MaIllHH
OO6opyaoBanue 115 raiieHus BUOparuia
O6opyaoBanue JJIsi OPOIICHUS U TTBUICTIOIABICHHS

OGopynoBanue Uil MPOTHO3WPOBAHUS pecypca M OLEHKH TEXHHYECKOTO COCTOSHHUS
Oypo-1orpy304HON TEXHUKU:

1) cucrema nepeHocHasi BUOPOIMarHoCTUYECKas

2) cucteMa YIbTPa3ByKOBOW J1e(DEKTOCKONMUH, TOJIIMHOMETPUH, OIPEIEICHUS
TBEPAOCTU

3) TemioBU30p
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