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I'opHoe neno (npuka3z Munoopuayku Poccun ot 17.10.2016 1. Ne 1298)

Pabouass mporpamma paccMoTpeHa U onoOpeHa Ha 3acenaHgu /kadenpsl PaspaboTku
MeCTOpO)KI[eHI/Iﬁ TTIOJIC3HBIX UCKOITaEMbIX

11.02.2020, mpoTtoxon Ne 7

3aB. kadenpoii =4 C.E. l'aBpummes

Pabouas mporpamma oo06peHa MeToanueckoi komuccueid 1
25.02.2020 r. mpoTokoit Ne 7
[Ipencenarens = C.E. I'aBpuien

Pabouas mporpamma cocraBiieHa: B
noteHT kadenpst PMIIN, kana. TexH. Hayk %0 I1.B. BousikoB

-

Penensent:
3aBEY IO ﬂ&mpneﬁ ob6oramenuss OO0 «Ypanl'eollpoexkT» , KaHA. TeXH. HAYK
B.III. I'ansimoB




JIner aktyanausanum padoyeil nporpaMmMsl

PaGouas mporpamma nepecMoTpeHa, 00cyxieHa u oo0pena juist peanmsarmu B 2020 - 2021
y4eOHOM roy Ha 3acenanuu kadeapsl Pa3paboTku me JKJICHUH MMOJIE3HBIX HCKOMACMbIX

2020r. Ne 1

C.E. I'aBpuiues

[Iporokom or 03
3aB. kadenpoii

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogo0pena uist peanmsarmu B 2021 - 2022
yueOHOM 1oy Ha 3aceqanuu Kadeapsl Pa3paOboTKu MECTOPOIKACHUH MMOJIE3HBIX HCKOMAEMbIX

[Iporokom or 20 . Ne
3aB. kadenpoit C.E. I'aBpuien

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u ojo0penHa it peaym3armu B 2022 - 2023
yaeOHOM roJTy Ha 3aceqaHuu Kageapsl Pa3paboTKu MECTOPOXKACHUI TOJIE3HBIX UCKOTIAEMBIX

[Iporokom or 20 1. Ne

3aB. kadenpoit C.E. F_aBpmueB

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 o1o0peHa Jutst peanm3armn B 2023 - 2024
y4eOHOM roJly Ha 3aceqaHuu Kapeapsl Pa3paboTKu MeCTOPOXKICHUN TOJIE3HBIX UCKOTIAeMBIX

[IpoTokomor 20 . Ne

3aB. kadenpoit C.E. F_aBpI/ImeB

Paboyas nmporpamma nepecMoTpeHa, 00CyxIeHa 1 0100peHa s peanu3anuu B 2024 - 2025
y4eOHOM roay Ha 3aceqanuu kKadenpsl Pa3paboTky MeCTOPOKICHUH TOJIE3HBIX MCKOTIAEMbIX

[IpoTtokonm oT 20 1. Ne

3aB. kadenpoit C.E. ﬁthI/IHIeB

Paboyas nporpamma nepecMoTpeHa, 00CyxeHa U ogo0peHa s peanm3aiuu B 2025 - 2026
yueOHOM rojy Ha 3aceqanuu Kadeapsl Pa3paboTku MECTOPOKICHHA MOJIE3HBIX NCKOTIAEMBIX

[Ipotokom ot 20 . Ne

3aB. xadenpoit C.E. ﬂBpI/IHIeB




1 Ilesiu ocBOEHHUS AMCHUTIHHBI (MOYJIS1)

Henssmu ocBoeHust muctuiuinHbl (Monyis) «llpoBemeHue u  KpemsieHHE TOPHBIX
BBIPA0OTOK» SIBJISIOTCS:

- BJIaJICHUE HABBIKAMU aHAJIM3a TOPHO-TEOJIOTUYECKUX YCIOBUHM MPU SKCILUTYaTAI[HOHHON
pasBeake H J10OBIYE TBEPABIX IMOJIE3HBIX MCKOMAEMBIX, a TaKkKe MpPH CTPOUTEIHCTBE U
OKCIUTyaTaIMH 1T0/I3€MHBIX 00bEKTOB;

- (hopmupoBaHme y 00yJaromuxcs 3HaHUH O TEXHUKE, TEXHOJIOTUU B OpraHu3au padoT
[P TIPOBEACHUH U KPETJICHUH TOPHBIX BBHIPAOOTOK PA3IMYHOTO HA3HAYECHUSI B COOTBETCTBHHU C
tpedoanusmu OI'OC BO no criermansHoct 21.05.04 T'oproe nemno.

- YCBOCHHUE CTYICHTAMH: CIOCOOOB M TEXHOJOTHYECKHX CXEM MPOBEICHHS U KPETIJICHUS
TOPHBIX BBIPAOOTOK; TEXHHYECKHX CPEACTB PEATH3AINU TEXHOJOTHUECKHX CXEM MPOBEICHUS U
KpEIUIEHHUs TOPHBIX BBIPAOOTOK; MPUHLMIIOB pa3pabOTKU IpaduKOB OpraHu3aluy padboT IMpH
MPOBEJCHUU W KPEIUIEHMH TOPHBIX BBIPAOOTOK; METOJOB OIIEHKHA TEXHUKO-IKOHOMUYECKHUX
MOKa3aTele TEXHOJIOTHIECKAX CXeM MPOBEACHUS M KPETUIEHHUS TOPHBIX BBEIPAOOTOK.

2 MecTo TMCHMIUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTebHOii MPporpaMMbl

Hucuunnuna [IpoBeneHne M KperyieHue TOpHBIX BBIPAOOTOK BXOJUT B BapHaTHUBHYIO
4yacTh y4eOHOTo MmiiaHa 00pa30BaTeIbHON MPOrPAMMBI.

JUia  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HaHUS  (YMEHHUA,  BJaJeHus),
chopMupOBaHHBIC B pe3yiIbTaTe U3YUCHHS AUCIUIUINH/ TIPAKTHK:

I'eonorus

[ToazemHas pa3paboTKa MECTOPOKICHUH MOJIE3HBIX HCKOTTAEMBbIX

3HaHus (YMEHHUS, BJIAJICHUS), MOITYYECHHbIE IPU M3YyYEHUH JaHHON AUCHMIUINHBI OyIyT
HEOOXOIUMBI JUTSl U3yYeHUsI TUCHUTUIMH/TIPAKTHK:

KomruiekcHoe ocBoeHHEe HEAp

CrpoutenbHasi TeOTEXHOJIOTUS

be3zomnacHoCTh BeleHUS! TOPHBIX paboT

CTpoUTenbCTBO U PEKOHCTPYKLUS TOPHBIX NPEANpUITUN

[Iporeccr moa3eMHOM pa3pabOTKH PYAHBIX MECTOPOKICHUI

3 Komnerenuuu ody4yaromerocsi, popMmupyembie B pe3yJjbTaTe 0CBOEHHs

JUCUUIJIMHBI (MOYJIs1) M IUVIAHMPYeMble pPe3yJbTaThl 00y4eHu st

B pesynbrare ocBoeHus aucuuiuinHbel (Monyns) «lIpoBeneHue u KpemyieHHE TOPHBIX
BBIPA0OTOK» O0yJaIOUIUiiCcs T0KEH 001a1aTh CICAYIONUMU KOMIETCHIIUSIMHU:

CtpyKTypHBIT [Tnanupyembie pe3ynbTaThl 00YICHHS
AJIEMEHT
KOMITIETEHIINH

IIK-1 BJIAACHUCM HABbIKAMU aHAJIN3ad 'OPHO-T'COJIOTMYCCKUX YCJ'IOBI/Iﬁ IIpu SKCHHyaTaHHOHHOﬁ
Pa3BCIKEC U I[O6BI‘IC TBEPAbLIX ITOJIC3HBIX HCKOIIACMBIX, d TAKIKC IIPU CTPOUTCIILCTBC U
OKCILTyaTalluy IMOoA3EMHBIX 00BEKTOB

3HaTh - TEXHOJIOTUYECKHE U (PU3UKO-MEXaHMUECKUE CBOMCTBA FOPHBIX OPOJ U
MacCHBOB;

- HOpMaTHBHbIE IOKYMEHTBI, perIaMEeHTHPYIOIIHe 000CHOBaHHE
[apaMeTPOB O/I3€MHBIX TOPHBIX BBIPAOOTOK;

- TEXHUYECKHE U OpraHU3allMOHHbIE MPUHLUIBI (POPMHUPOBAHUS
TEXHOJIOTHYECKUX CXEM MPOBEAECHUS U KPEIJICHHs TOPHBIX BRIPAOOTOK;

- METOJIUKY OCTpOEHHs IpaduKa OpraHu3aluy padoT MpH MPOBEJCHUN U
KPETIJICHUH TOPHBIX BBIPAOOTOK.




Ymetb - 000CHOBBIBATh PALMOHAIBHBIEC TAPAMETPBI TEXHOJIOTHIECKUX CXEM
MPOBEACHUS M KPEIUICHHUS TOPHBIX BEIPAOOTOK U BHIOMPATh TEXHUYECKUE
CPEIICTBA UX pealu3aluu;

- OIICHMBATH SKCILUTYaTallMOHHYIO IPOU3BOAUTEIBHOCTD
TOPHOIIPOXO4ECKOTO 000PYI0BAHUS;

- pa3pabartbIBaTh rpa)MKu OpraHu3auy padoT MPH MPOBEICHUN U
KPETIJICHUH TOPHBIX BHIPAOOTOK;

- pacCUMTHIBAaTh TEXHUKO-IKOHOMUYECKUE TIOKA3aTENIN IPOBEICHUS U
KPETJICHUS TOPHBIX BHIPAOOTOK.

Biagers - TOPHOW TEPMUHOJIOTUEN;

- METOJIaMH Pa3pabOTKU MPOEKTHOW JOKYMEHTAIMH 110 TPOBEACHUIO U
KPEIUIEHUIO TOPHBIX BBIPAOOTOK;

- METOJaMH TEXHUKO-3KOHOMHMUYECKOTO 000CHOBAHMS MPOEKTHBIX pEIIeHUN
10 MPOBEACHUIO U KPEIUIEHNIO TOPHBIX BBIPAOOTOK.




4. CTpyKTypa, 00bEM M colep:KaHHe JUCHUILIMHBI (MOXY.Is1)

OO0mmast TpyI0eMKOCTh TUCITUTLTINHBEI COCTABIISAET 4 3a4eTHBIX eauHUIl 144 aka. 4acoB, B TOM YHCIIE:

— KOHTakTHas pabora — 95 akaj. 4acos:
— aynutopHas — 90 akas. 4acos;

— BHeayJUTOpHas — 5 akaj1. 4acoB
— caMocTosiTenbHas padora — 13,3 akaj. 4acos;
— TIOATOTOBKA K 3K3aMeHy — 35,7 akaj, Jaca

dDOpMa aTTeCTalyu - 9K3aMCH

AynnTopHas
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g & © | camocrosrensHOl | ycmeBaeMOCTH U
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o g5 paboThI MPOMEKYTOUHOH
nab. | mpaxr. ©
Tex. P 2'S aTTecTaluu
3aH. 3aH. [ O =
1. 1. Beenenue
1.1 BBe/ieHre B TUCHUIUTHHY TloxroroBka k
CeMuHapckoe
«[IpoBenenue u KperseHue JICKIIMOHHBIM SaHsTHE [K-1
TOPHBIX BbIPaOOTOK 5 3aHATHAM
1.2 Bumpl KanmuTalbHbIX | Toxroroska k
CeMuHapcKoe
MO/IrOTOBUTEIBbHBIX JIEKIMOHHBIM
3aHATHE
BBIPabOTOK 3aHATHAM
HUroro no pazneny
2. 2. IlpoBeneHue u KperuicHUE
TOPU3OHTAJIBHBIX W  HAKJIOHHBIX
BBIPaOOTOK
VYerHblit onpoc.
2.1 Cnioco0st u P
IToaroroska k [Iposepka
TEXHOJIOIMYECKUEe CXEMbI
421 2 MNPaKTHIECKHUM TOTOBHOCTH K
NPOBEJCHUA U  KpEIUICHUs
3aHATHAM HPAKTHYECKOMY
TOPU30HTAJIBHBIX BHIPAOOTOK
3aHATHIO
VYerslii ompoc.
IToaroroska k [Iposepka
2.2 BypoB3pbIBHBIE PabOTHI 2/11 1 MNPaKTHIECKUM TOTOBHOCTH K
3aHATHAM HPaKTHYECKOMY
3aHATHIO
IloaroroBxka k IloaroroBka k
2.3 MexaHu3upOBaHHAS
5 MPaKTUYECKUM MPAKTUYECKUM
BBIEMKA [TOPOJIBI
3aHATHAM 3aHATHAM
YcrHBIi onpoc.
IToaroroska k IIpoBepka
2.4 TlpoBeTpuBaHue 2 MPaKTHIECKHM TOTOBHOCTH K
3aHATHAM MPaKTHYECKOMY
3aHATHIO
YcrHbIi onpoc.
IloaroroBka k [Iposepka
2.5 Tlorpy3ka mopossl 421 1 MPaKTHIECKHM TOTOBHOCTH K
3aHATHAM HPaKTHYECKOMY
3aHATHIO




YerHblii onpoc.

Iloaroroska IIposepka
2.6 IIpu3aboitHEIH TpaHCIOPT 2 2 MPaKTUYECKUM TOTOBHOCTH K
3aHITHAM HPAKTHYECKOMY
3aHSTHIO
YerHblit onpoc.
Iloaroroska IIposepka
2.7 Kpemenue BbIpabOTOK 2 4/21 MPaKTUYECKUM TOTOBHOCTH K
3aHSITHAM HPAKTHYECKOMY
3aHSTHIO
YerHblit onpoc.
Iloaroroska k IIpoBepka
2.8 BcenomorarensHbie A pobep
2 HPaKTHYCCKUM TOTOBHOCTH K
paboThI
3aHSITHAM HPAKTHYECKOMY
3aHSTHIO
YcrHblii onpoc.
2.9 OcobeHHOCTH TloaroroBka k TIpoBepxa
MPOBEJCHUS W  KPEIUICHUS 2 MPAKTHYECKUM TOTOBHOCTH K
HaKJIOHHBIX BBIPAOOTOK 3aHITHAM MPAKTHYECKOMY
3aHSTHIO
Hroro no pazneny 20 18/71
3. 3. IlpoBeneHne u KperuieHHUE
BEPTUKAJIBHBIX CTBOJIOB
IToaroroBka k
3.1 OOmme cBexeHHs O .
2 JICKIIMOHHBIM VYcrHblit onpoc
BEPTUKAJIBHBIX CTBOJAX
3aHSITHAM
3.2 Croco0bI " TToaroroska x
TEXHOJIOTTYECKHE CXEMBI JICKI[MOHHBIM 1 .
4 VYerHslii onpoc
MPOBEJCHUS W KPEIUICHUS MPaKTHYECKUM
BEPTUKAJIBHBIX CTBOJIOB 3aHSITHAM
VYerHslii onpoc,
3.3 BypoB3pbiBHBIE PabOTHI Tloaroroka k npoBepKa
npu MIpOBEICHUU 4 421 JICKIIMOHHBIM TOTOBHOCTH K
BEPTUKAJIbHBIX CTBOJIOB 3aHATHAM HPaKTHYECKUM
3aHATHAM
34 [poBeTprBanue TloaroroBka k
BEPTUKAJBHBIX CTBOJIOB MPH 2 2 JIEKIMOHHBIM YcrHsli onpoc
UX TPOBE/ICHUN 3aHATHAM
VYerhslit omnpoc,
IloaroroBka k
3.5 TIlorpy3ka mopomsl B JICKIIMOHHBIM H 1POBCpKa
) 4 4/21 TOTOBHOCTH K
BEPTHUKAJIbHBIX CTBOJIAX HPaKTHYECKUM
HPaKTHYECKUM
3aHATHAM
3aHATHAM
VYerHblit onpoc
5 Toxaroroska k poc,
JIEKLMOHHBIM U fposepia
3.6 IIpoxoqueckuii moxbem 4 2/11 TOTOBHOCTH K
NPaKTHYECKUM
HPaKTHYECKUM
3aHATHAM
3aHATHAM
VYernslif onpoc,
IloaroroBxka k
3.7 Bo3Benenue BpeMEHHOMN JIEKIMOHHBIM U fposepia
' N 2 4/21 TOTOBHOCTH K
U TOCTOSIHHOW Kpenu NPaKTHYECKUM
HPaKTHYECKUM
3aHATHAM
3aHATHAM
IloaroroBxka k
3.8 Bopoornus u JIEKIIMOHHBIM U "
2 VYcrHbli onpoc
BOZIOYJIaBIIMBAHHE B CTBOJIAX NPaKTHYECKUM
3aHATHAM
Iloaroroska k
3.9 CnenunanbHeie CrocoOb
JICKIMOHHBIM U .
NPOBEJCHUS U KpEIUICHUS 2 YerHBI# onpoc
NPaKTHYECKUM
CTBOJIOB
3aHATHAM
Iloaroroska k
JICKIMOHHBIM U .
3.10 Bypenue cTBONIOB 2 ! YcrHsbli onpoc

TMPAKTUICCKUM
3aHATHAM




HWroro no pasneny 28 | | 16/71 | 6 |
4. 4. Opraamsanust pabor mpH
MIPOBEACHUN U KPEIUICHUH TOPHBIX
BEIPa0OTOK

VYeraslii onpoc,
41 Iopsox pacuéra Iloaroroska k IIPOBEPKa
00BEMOB pabor Ha| 5 4 2 1,3 JICKITMOHHBIM TOTOBHOCTH K
TIPOXOUECKHUI ITUKIT 3aHATHSIM MPaKTHIECKUM

3aHATHAM

Hroro no pazneny 4 2 1,3
HUroro 3a cemectp 54 36/141 | 13,3 9K3aMeH
HToro mo qucinuuinHe 54 36/1411| 13,3 SK3aMeH I1K-1




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jns  peanmzanMyd  NMPEIyCMOTPEHHBIX  BUJOB  yueOHOM paboOThl B KauecTBE
00pa3oBaTeNbHBIX TEXHOJOTHH B NpenojaBaHuM AucUUIuHbBl «l[IpoBenenue u KperuieHue
TOPHBIX  BBIPA0OTOK»  HCIOJIB3YIOTCS  TPAJUIMOHHAss M MOJYJIbHO-KOMIIETEHTHOCTHAs
TEXHOJIOT M.

[lepenaua HEOOXOOUMBIX TEOPETUYECKUX 3HAHUW U (OPMHUPOBAHME OCHOBHBIX
IpenocTaBieHuid o Kypey ««lIpoBeneHne M KperuieHne TOpHbIX BBIPAOOTOK» MPOUCXOAUT C
HCI0JIb30BAHUEM MYJIbTUMEAUUHOTIO 000PYI0BaHUS.

Jlekuuu mnpoxoAAT B TpaJuLMOHHON Qopme, B dopme nekuuii-uHpopManui,
JEeKIUH-KOH(PEepEeHINA, JeKIHH-KOHCYAbTallUd W MPOOJEMHBIX JeKIuid. TeopeTndyeckuid
MaTepuas, U3JI0)KEHHbII M OObSICHEHHBIM CTyJeHTaM Ha JEeKUUAX-UHPOpMalUIX, MOJUICKUT
CaMOCTOSITEIBHOMY  OCMBICIIEHHIO W 3anoMuHaHuio. COBOKYIMHOCTh  JOKIAJOB IO
MIPEIBAPUTENIBHO TOJATOTOBJIEHHON MpoOJeMaTUKe CHAETaHHbIX Ha JIEKUUU-KOH(pEpeHUNn
o0ecreunBaeT BCECTOPOHHEE OCBEIICHHE NPOOJIIeMbl 3a CYET JOMOJHEHUS WU YTOYHCHHS
IpernojaBaTesieM, a Takke IOJIBEJCHHEM HTOTOB B KOHIE JIEKIUU € (OpMYIMPOBAHUEM
OCHOBHBIX BBIBOJIOB. TeopeTnueckuii MaTepual Ha MpoOJEMHBIX JEKIUAX SBISETCS PE3YIbTaTOM
YCBOEHMSI HOJy4YeHHOU MH(POPMAIH TOCPEACTBOM IMOCTAHOBKH ITPOOJIEMHOT0 BOIIPOCA U MOMCKA
nyred ero pemeHus. Ha JeKIUAX-KOHCYIbTAlMSAX U3JIOKEHHE HOBOIO  Marepuaia
COTMPOBOXKIAETCS MOCTAHOBKON BOIIPOCOB U JUCKYCCHEH B OMCKaX OTBETOB HA 3TU BOIPOCHI.

[Ipu nmpoBeieHNH MPaKTUUECKUX 3aHATHI UCTIOJIb3yeTcsl paboTa B KOMaHe, KOHTEKCTHOE
oOyueHue, 00y4eHHe Ha OCHOBE OIbITa, «MO3TOBOM IITYpM» U TPaJAULIMOHHBIA CEMUHAP.

CamocTrodTrenbHas paboTa CTUMYJIUPYET CTYAEHTOB B MPOLIECCE MOATOTOBKU JIOMAIIHUX
3aJlaHUM ¥ I0KJIa/I0B JJIsl IPaKTUUECKUX 3aHSATUH, IPU MOJITOTOBKE K HTOTOBOW aTTECTAIINU.

6 YueOHO-MeTOAMYECKOE o0ecTiedeHne CAMOCTOSITEIbHOI padoThl 00y4aro M XCs
[Ipencrasneno B nmpuioxenuu 1.

7 OueHOYHbIE CPeACTBA JJIsl MPOBeIeHUsI IPOMEKYTOUHON aTTecTaluu
[IpencraBneHbl B MPUIOKCHUH 2.

8 YueOHO-MeTOAM4YECKOEe U HH(POPMALIMOHHOE o0ecnevyeHue TUCIMILTHHBI (MOIYJIA)

a) OcHoBHas JuTEpaTypa:

1. KammeikoB B.H. Ilpomecchl TOM3EMHBIX TOPHBIX padboOT [DJIEKTPOHHBIN
obpazoBarenbHbIii pecypc]: YuebHoe mocobue / B.H. KammbikoB, WU.T. Crnamumiug, 3.1O.
Meniepsikos; PI'6OY BO «Marautoropckuii rocy1apCTBEHHbI TEXHUYECKUN YHUBEPCUTET UM.
T. n. Hocosay. — MarsuToropck, 2013. — Pexum JOCTYyTA!
http://catalog.inforeg.ru/Inet/GetEzineBylD/296509

2. Kcennzenko JI.C. 3akoHomepHOCTH 1eOPMUPOBAHUS U PA3PYILICHUS CUIBHO CKATBIX
TOPHBIX TIOPOJI U MacCUBOB [ DIEKTPOHHBIN 00pa3zoBaTenbHbIN pecypc]|: HayuHoe anekTpoHHOE
usnpanue / JI.C. Kcenmsenko, B.B. Makapos, H.A. Onanaciok; PI'AOY BO «/lanbHeBOCTOUHBII
denepanbHbIl  yHUBepcuTeT».  —  BmagmBoctox, 2014, -  Pexum = goctyna:
http://catalog.inforeg.ru/Inet/GetEzineBylD/304478

3. IllaxTHOE ¥ MOA3EMHOE CTPOUTENHCTBO: Yueh. st By30B: B 2 1./ B.A. Kapto3us u ap.
— M.: U3a-Bo Akagemuu ropusix Hayk, 2013. — 532 c.

0) JlonmoJiHUTeIbHAA JIUTEpaTypa:
1. BopoBkoB 0. A. TexHonmorust 10OBIYH MMOJIE3HBIX HCKOMAEMbIX TO3€MHBIM


http://catalog.inforeg.ru/Inet/GetEzineByID/296509
http://catalog.inforeg.ru/Inet/GetEzineByID/304478

criocoboM [DnekTpoHHbIN 00pa3oBarenbHblil pecypc] / FO.A. boposkos, B.I1. Ipobanenko, /1.H.
PebpuxoB; OOO  «Axamemus-Memma». — M., 2012. - Pexum  jgocryna:
http://catalog.inforeg.ru/Inet/GetEzineBylD/293731

2. F'opHOMPOXOIUECKUE MAIIMHBI U KOMILICKChI: Yueb. mis By3oB / JL.I'. 'pabuak u qp.—
M.: Henpa, 1990. — 336 c.

3. Hopomer 1O.C. PaunonanbpHble peXUMBbl pabOTHI TOPHBIX MAIINH [DIEKTPOHHBIHA
oOpaszoBatenbHbli  pecypc]:  VYuebnoe mocobume [/ 10.C. Jlopomes; @®I'AOY BO
«JlanmpHEeBOCTOUHBIN (enepanbHblii yHUBepcuTeT». — BraguBoctok, 2013. — Pexum nocryma:
http://catalog.inforeg.ru/Inet/GetEzineBylD/295173

4. uranos M.JL, fApynun C.A. TexHonorus, MexaHu3alusl ¥ OpraHu3anusi moJ3eMHbIX
TOPHBIX paboT: YueOHuK i By30B.- M.: Heapa, 1990.

5. HaconoB 1./1. u ap. TexHonorus cTpouTenbCcTBa rOpHBIX peanpustuil. — M.: Hexapa,

1990.

6. Ilepmmu B.B. OpraHuzamusi CTpOMTENBCTBA TOPHBIX BBIpaboTOK. CrpaBovHOE
nmocobue. — M.: Henpa, 1992. — 224 c.

7. TlonutoB A.Il. CTpoUTENbCTBO BEPTHKAIBHBIX FOPHBIX BBIPAOOTOK [DJIEKTPOHHBIN
obpasoBatenbHblii pecypc]: YuebHoe mocobue / A.IL. IMomutoB; ®I'BOY BO «Kysbacckwuii
rOCyJapCTBEHHBIN TeXHUYecKknuii yHuBepcuteT umenn T. @. [opbaueBa». — Kemepono, 2014. —
Pexxum noctyna: http://catalog.inforeg.ru/Inet/GetEzineBylD/302111

8. CmupnskoB B.B. u np. TexHonorus cTpouTenbcTBa rOpHBIX MPEANPUATHI: Y4eOHUK
i By30B. — M.: Henpa, 1989. — 573 c.

9. CHMUII 3.02.03-84. [To3eMHBIE TOPHBIE BRIPAOOTKH.

10. CtpouTenbcTBO CTBOJIOB maxT U pyauukoB Crpasounuk / [Tox pen. O.C. JlokykuHa u
H.C. Bonorckux. — M.: Heapa, 1991. — 516 c.

11. [llexypauun B.K. u np. [IpoBenenue noa3eMHbIX TOPHBIX BBIpaOOTOK: Yueb. mocodue.
— M.: Henpa, 1991. — 304 c.

B) MeToanuyeckne yKazaHus:

1. Anb00M THMOBBIX CEYEHHI BEPTUKAIBHBIX CTBOJOB M FOPU30HTANIBHBIX BHIPAOOTOK.
MarnuToropck, 2001.

2. Metoauueckue — ykazaHuUs MO0  TEXHOJOTMYECKOMY  IPOEKTUPOBAHHIO
TOPHOJIOOBIBAIONINX HPEANPUIATUNA MECTOPOXKACHUN ¢ moazeMHbIM criocobom (IIpunnokenue k
BHTII 13-2-93) Cankt-IletepOypr. I'unpopyma, 1993.

3. PyKOBOJICTBO MO MPUMEHEHHUIO THUIOBBIX CEUEHUN TOPHBIX BHIPAOOTOK IS PYAHUKOB
usetHoi Metasuryprur CCCP. — M.: MunuctepctBo netHoit metaunypruun CCCP. 1987.

4, Cnammmua  W.T. TlpoexktupoBaHue TOPHBIX MPEANPHUATANA [ DIEKTPOHHBIN
obpasoBatenbHbIid pecypc]: Meroanueckue ykaszanus it cryaeHtoB /| WM.T. Cuampiud, A.A.
l'orotun; ®I'bOY BO «MarouToropckuii rocyJapCcTBEHHbIN TEXHUUECKUN YHUBEpCUTET UM. .
n. Hocosay. — MarsuToropck, 2013. — Pexum JOCTyTA!
http://catalog.inforeg.ru/Inet/GetEzineBylD/297542

5. TexHONOrHMYECKHUE CXEMBbI CKOPOCTHOTO MPOBEIEHUSI TOPU3OHTAIBHBIX M HAKIOHHBIX
ropHbIX BbIpadoTok. MYIT CCCP. COIO3IIAXTOCTPOIM. BHUMOMIIIC. Xapbkos. 1978.

6. TexHomoruueckue CXEMbl COOPYXKEHHS BEPTUKAIbHBIX CTBOJIOB. XapbKOB:
COIO3IIAXTOCTPO. 1979.

7. TumnoBsle macnoprta OypOB3pHIBHBIX pa0OT MPH MPOBEACHUM TOPHBIX BHIPAOOTOK C
MPUMEHEHHEM CaMOXOJHOTO OOOpyIOBaHUS Ha pyJHUKAX [BETHOW  MeETaJTypruu.
Yerp-Kamenoropek: 1989.



http://catalog.inforeg.ru/Inet/GetEzineByID/293731
http://catalog.inforeg.ru/Inet/GetEzineByID/295173
http://catalog.inforeg.ru/Inet/GetEzineByID/302111%208.%20���������%20�.�
http://catalog.inforeg.ru/Inet/GetEzineByID/302111%208.%20���������%20�.�
http://catalog.inforeg.ru/Inet/GetEzineByID/297542

r) [IporpammHuoe ob6ecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe oGecnieueHue

Haumenosanue [10

Ne norosopa

Cpok niefcTBUS JINLICH3UU

MS Windows 7

Professional(ys  |[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7

Professional (s |[1-757-17 ot 27.06.2017 27.07.2018
KJ14CCOB)

MS Off_lce 2007 Ne 135 o1 17.09.2007 06eccpovHO
Professional

7Zip cB0OOHO pacnpocTpansemoe [10 0eccpoyHO
A KO KoMIae 1126117 or 16.03.2017 Geccpotro
FAR Manager cB0001HO pacnpocTpansemoe [10 0eCcCpOUHO

IIpodeccuonanbHbIe 0a3bl JAHHBIX M HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

Hassanue xypca

CchlIka

HammonansHas

(PUHI)

nH($OpPMallMOHHO-aHAIUTHYECKAsI
cucreMa — Poccuiicknii MHIEKC Hay4HOT'O LIUTHPOBAHUS

URL:
https://elibrary.ru/project risc.asp

Nudopmanmonnas cucrema - EnuHoe okHO jocTyma K

HHOOPMAIMOHHEIM pecypcam

URL: http://window.edu.ru/

ITouckoBas cuctema Akanemust Google (Google Scholar)

URL: https://scholar.google.ru/

9 MarepuajibHO-TeXHHYECKOE o0ecnedyeHne TUCIUILINHBI (MOILYJIA)

MaTepI/IaJ'IBHO-TeXHI/ILIeCKOC oOecrieucHue JUCHUITITIMHBI BKIIIOYACT:



https://elibrary.ru/project_risc.asp
http://window.edu.ru/
https://scholar.google.ru/

VYdeOHble ayIUTOPUHM Ui TPOBEICHHS JIGKIMOHHBIX 3aHATHH. OcHamienue:
MYyJIbTUMEIUHHbIE CPEACTBA  XpaHEHWs, NepeAadyd W  MpeACTaBlIeHUS  HHPOpMAUU
(MynbTUMETUIHBIA IPOEKTOP, SKPaH);

Aymitopun Ui TIPOBENEHHsS] NPAKTUYECKUX padOT U CEMUHAPCKUX 3aHATHH.
OcHamienue: MyJIbTUMEIUIHHBIC CPEICTBA XPAHEHHS, TIepelaun U MPEACTaBICHUS HHPOPMALUU
(MynbTUMEIUNHBIM TMPOEKTOP, 3KpaH); HarjsAHble y4deOHble MMOcoOWs, TaOIUIbl, IUIAKaThl,
J€MOHCTPAIIMOHHBIE 00pa3IIbl;

Aymitopun s TPYNIOBBIX W MHIMBUAYAJIbHBIX KOHCYnbTamuii. OcHarieHue:
nepcoHalibHbIe KommbloTephl ¢ maketom MS Office, Autodesk Autocad, Surpac, Micromine,
BBIX0JIOM B VIHTEpHET U C IOCTYIOM B 3JIEKTPOHHYIO HH()OPMAIIHOHHO-00pa30BaTEIbHYIO Cpey
YHUBEPCHUTETA; HArjsAHbIe YdeOHbIe MOcoOWs, TaOJHIbI, TUIAKaThl, JIEMOHCTPAIMOHHBIC
00pa3sIibl;

AymaTopun JUISL TEKYIIETO KOHTPOJISE M TPOMEXYTOYHOW arrectanuu. OcHalieHue:
MYJIbTHMEUIHBIE CPEJICTBA XpaHEHWs, TNepeAadyd W MPEACTaBICHUS  HHGPOpPMAIUU
(MyJTBTUMEIUITHBINA TIPOEKTOp, SKpaH); HArjsAHbIe TaONUIIBI, TUTAKATHI, JIEMOHCTPAI[HOHHBIE
00pas3Iibl;

AyIiTOpHH JUIS CaMOCTOSTENBHON paboThl (KOMITBIOTEPHBIE KJIACCHI, YATAIBHBIC 3aJIbI
oubnrotekn). OcHallleHHe: TMEpCOHaNbHBbIE KoMmbioTepbl ¢ makerom MS Office, Autodesk
Autocad, Surpac, Micromine, BbixogoM B HWHTEpHET W C JOCTYIOM B 3JIEKTPOHHYIO
MH(POPMAITMOHHO-00Pa30BaATEILHYIO CPEly YHUBEPCUTETA;

[lomemienus ans  XpaHeHHs U NPOPHIAKTUYECKOTO OOCTYKUBaHUS y4eOHOTO
obopynoBanus. OcHalleHHe: CTeJUIaXKU, KHIDKHBIE MKa(bl, METaNIMYECKUE MIKa(bl, CTOJbI [T
MPpoGUIAKTUYECKOTO 00CTy)KHBaHUS YIeOHOTO 000pyIOBaHHS.



[Tpunoxxenue 1

Hepeqeﬂb TEM IJIA MOATOTOBKUA K CECMUHAPCKUM 3aHATUAM:

1. Beenenue B qucuuimuinHy «IIpoBeeHNe U KPETUIEHUE TOPHBIX BEIPA0OTOKY.
Conepxkanue TUCHUILIMHEI, €€ 3HAYCHHUE U CBSI3b CO CMEXHBIMU TUCIUILIMHAMH.

2. Bwujapl KaluTaIbHBIX U TIOATOTOBUTEIILHBIX BEIPAOOTOK.

3. Tlonsarus: «Coopyxenne BeIpaboTKn», «IIpoBeaeHne BEIpabOTKI», «BhieMKka
opoibl», «Bo3BeaeHNEe MOCTOSIHHOM Kpenn», «Crocod mpoBeieHusT BRIPaOOTKI,
«Texnonornyeckas cxema IMPOBEACHUS BEIPAOOTKIY.

Hepeqeﬂb TEM IJIA MOATOTOBKH K YCTHBIM OIIpoCaM:

1.

© ok~ w

10.

11.

12.

13.

14.

15.

16.

Br160p GopMBbl 1 pa3sMepOB NONEPEUHOTO CEUEHUS BHIPAOOTOK.

CriocoObI MPOBEACHUS U KPETUICHUS BEIPA0OTOK: OOBIYHBIC U CIICIIHATILHBIE.
TexHonornueckrne cxeMbl MPOBEAECHUS U KPETJIEHUS! BEIPaOOTOK.

Texnuueckue cpencTBa OypeHUs MITypOB.

[TapameTpsl OypOB3pBIBHBIX PaboT.

BpyOb1, KOHTypHOE B3bIBaHHE, MPsIMOE, OOpaTHOE U KOMOMHUPOBAHHOE
uHULMUpoBaHue. be3BpyOoBbie cxeMbl OTOOMKHU MOPOIbI MIPH MPOBEIEHUN BHIPAOOTOK
OOJIBIION MIUPUHBI.

CpencTBa MexaHU3alMK 3apsKaHus MmypoB. KauecTBeHHbIE MOKa3aTeNu B3phIBa.
MexaHu3npoBaHHAs BBIEMKa MOPOIbI KOMOaliHaMU U30MPATEIHLHOTO JACHCTBUS U
OypoBbeIMHU KOMOaitHaMu. O01acTh MPUMEHEHUS, JOCTOMHCTBA U HEAOCTATKH.
Texnonoruueckre cxeMbl KOMOAHOBOTO MTPOBEICHUS U KPEILJICHHs BHIPAOOTOK.
KomOaitHOBbIE KOMILIEKCHI.

CriocoObl MPOBETPUBAHUS TOPU3OHTAIBHBIX U HAKJIOHHBIX BBIPAOOTOK:
HarHeTaTeIbHBIN, BCACHIBAIONINI 1 KOMOMHUpOBaHHBIN. [IpoBeTpuBaHue BEIpabOTOK 32
cyeT OOIIEeNIaxXTHON JeTPEeCCHH U BEHTUISTOPAMU MECTHOTO MPOBETPUBAHHUS.
[Torpy3ouyHbie MalIMHBI NEPUOIUYECKOTO U HEMTPEPHIBHOTO AeUCTBUSA. DPOHT NOTPY3KHU.
Ckpenepnble ycTaHOBKU. [lorpy3o4uHo-TpancrnopTHeie MalIuHbL. J[Be (ha3bl HOrpy3KH.
[Topsinok pacuéra npoU3BOAUTEIBHOCTH OTPY30UHON TEXHUKHU. ['OpHOIIpOXOUECKrE
KOMILJIEKCBI.

Knaccudukanus TeXHOIOrHuecKux cxeM npusabdoitHoro Tpancmnopra. OCHOBHbIE
TPYIIBI TEXHOJOTUYECKUX CXeM MPU3a00MHOr0 TPaHCIOPTa U 00JIACTH UX TPUMEHEHUS.
Tunsl kpeneil ropu30HTAIBHBIX BEIPA00TOK. Paboune XxapakTepuCTUKH KpeTieH.
Bpemennas u nocrosiHHas kpernu. Pamuasi, sxxene3o0eToHHas, TFOOMHroBasi, O104Hast
0eTOHHAasi, MOHOJIMTHAsI OETOHHAS U KeJle300eTOHHAs Kpenu. AHKepHas,
HaOpbI3roeToHHast 1 KOMOMHUpoBaHHas Kpenu. [lopsaok ux Bo3BeACHHUS.

Hactunka penscoBoro nmytu. IIpoknanka TpyOonpoBooB u kabenei. Y cTpoiicTBo
BOJIOOTBOJIHOW KaHaBKU. Mapkiueiiepckoe odecredeHue.

IIpoBeneHne U KperieHne HaKIIOHHBIX BEIPAaOOTOK CBEPXY BHH3 (CTBOJIBI, YKIOHBI) U
CHM3Y BBepX (BOCCTalOLINe, CKaThl, pyA0CHycKu, Opemcoepru). BeieMka u norpyska
MIOPObI, MPOBETPUBAHNE U BOJOOTIIMB.

Knaccugukanus BepTHKaIbHBIX CTBOJIOB. [lociie10BaTeIbHOCTh CTPOUTENHCTBA
CTBOJIOB PA3JINYHOIO Ha3HaueHUs. POPMBI MONEPEYHOIO CEYEHMSI CTBOJIOB. YYacCTKU



17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

ctBoJa: «Ycrhey, «Texnomoruueckuit orxom» u «3ymndy». [lonsarue «Koaddumuent
HCIIOJIb30BAHUS [IONIEPEYHOrO CEYECHHUSI CTBOJIAY.

OOBbIuHBIC U CIICIHATIBHBIE CIIOCOOBI TPOBEICHNUS M KPETIICHHS BEPTUKAIBHBIX CTBOJIOB.
CyIHOCTB [T0CIIE0BATEIBHOM, COBMELIEHHOMN U MapaJlJIeIbHON TEXHOJIOTHUYECKUX CXEM
MPOBEACHUS U KpEeIUieH!s cTBOJIOB. KpuTepun BbIOOpa TEXHOIOTUYECKON CXEMBI.
OcHOBHBIE U BCLIOMOTATEIbHbIE IPOXOAYECKUE TPOLIECCHI.

Oco6eHHoCTH BeieHUsT OypOB3PBIBHBIX Pa0OT MPU MPOBEICHIH BEPTUKAIHHBIX
crBoJioB. Tumer BB. CpenctBa nnnnmupoBanus. [myouna mmypoB. Cxembl
pacroJioKeHus IypoB B 3a00e cTBosa. Tunsl BpyooB. KoHTypHOE B3pbIBaHUE.
Texnuueckue cpeacTa OypeHus 1IypoB B cTBoJaX. [lopsanok 3apsikanHus MIMypoB U
B3pbIBaHUs 3aps0B BB B cTBoax. TexHudeckue nokazaresin OypoB3phIBHBIX pa0oT.
HarnerarenbHbli, BcachlBalOIUNA U KOMOMHUPOBAHHBIHN CIIOCOOBI TPOBETPUBAHUS
CTBOJIOB.

[IpoBeTpuBaHue CTBOJIOB CKBO3HOM CcTpyel. ECcTeCTBEHHas Tsra B CTBOJIAX.
[TocnenoBarenbHOCTE pacdeTa MPOBETPUBAHUS CTBOJIOB. THIIBI BEHTHIIATOPOB.
TpyOonpoBoAbI U UX KpPEMJIEHUE B CTBOJIAX.

Oco0eHHOCTH OTPY3KH MOPOJIbI B cTBOJIAX. ['pelidepHble MOrpy304HbIE MAIIUHBI
PYYHOTO ¥ MEXaHU3UPOBAHHOTO BOXKAEHUs. CaMOXOAHbIE MOTPY30YHbIE MAIIUHBI.
®da3bl MOTPY3KU MOPOJIbI U UX OTHOCUTENbHbBIE 00bEMBI. [locenoBaTenbHOCTD
oTpe/ieNIeHUs] IPOU3BOIUTENLHOCTH OTPY3KH MOPO/IBI B CTBOJIE. Y OOpKa MOPOsl B
3a00€ CTBOJIa Yepe3 MePeIOBYI0 CKBAXKUHY.

Bupsl npoxo1yeckux NoAbEMHbBIX ycTaHOBOK. Kitaccudukanus cxem ocHaleHus
MPOX04ecKoro nmoabémMa. HasHaueHne 1 pa3HOBUIHOCTH KOMPOB. beckornposoii criocod
CTpouTeNbCcTBA CTBONIOB. [Ipoxoaueckue 6aipu ¥ MPUHLIUN UX pa3rpy3ku. HaTsokHble
paMbl 1 HanpasJisromue pamku. [lpunenssie yerpoiictBa. uarpamma ckopocTu
IBYOKeHUs Oaznelt B croste. IlocnenoBarenbHOCTD pacuéTa MPOU3BOAUTEIBHOCTH
MPOXOYECKON MOABEMHON YCTAaHOBKH.

Ha3nauenue u KOHCTPYKIIMU BPEMEHHBIX Kpenel B cTBoJ1aX. TpedoBaHus K HOCTOSHHON
Kpenu BePTUKAJIBHBIX CTBOJIOB. Marepuainsl kpenu. MoHOJIMTHAs OETOHHAS Kpellb, €€
JOCTOMHCTBA U MOCIIEA0BATEIBbHOCTD BO3BEACHUS. ['acuTen CKOpOCTH JBMKECHHUS
0eToHHOH cMecH o TpyOaMm. Busbl npu3zaboitnbix onaxy0Ook. [lopsiiok Bo3BeneHus
TIOOMHTOBOH, IEPEBIHHON U HAOPBI3TOETOHHOU Kperel. «CyXoh» U «MOKPBIi
HaOPBI3TOETOH.

baneiinblii BOZOOTIMB U 00JIACTh €0 IPUMEHEHHs. BOJOOTIIMB ¢ MOMOIIBIO HACOCOB,
T'HJIPO3JIEBATOPOB U 3paudToB. BojoynasnuBanue B CTBOJIAX: jKe100aMu U
JPEHUPOBAHUEM.

BopononumxeHnue: ¢ HOBEpXHOCTHU (MOTPYKHBIMU U apTe3MaHCKUMHU HACOCAMU) U U3
MI0JI3€MHBIX BBIPAOOTOK.

Knaccugukarus crenuaibHbIX ClI0COO0B MPOBEIEHHs CTBOJIOB. 3a0MBHAs U OITyCKHAs
kpenu. CylIIHOCTh BOJOTIOHWKEHHUS, IPUMEHIEMOoe 000py0BaHHE.

CxeMbl 3aMOpaXUBaHUS OPOJ: Ha BCIO INIyOMHY, CTyNeHuYaTasl, 30HaJIbHAs, JOKaIbHasl.
Cxema 3aMOpaXuBaroUe cTaHIUU. TaMIOHMPOBaHUE TOPHBIX MOPOJI: EMEHTALINA,
TJIMHU3AIMS, CUIIMKAaTH3alMs, cMoIu3anus 1 Outymusanus. CriocoObl U CXeMBbI
HarHeTaHus B CKBaKMHBI TAMIIOHAKHOTO PACTBOPA.



29. CronrHoe, KOJIOHKOBOE, pEaKTHBHO-TYpOMHHOE U poTopHOe Oypenue. [Ipumensemoe
000py0OBaHUE M CXEMBI TPOMBIBKH. CIIOCOOBI KPEIUIEHHUS! CTBOJIOB TIOCIIE OYpEHHSL:
MOTPYKHOM, CEKIIMOHHBIA U KOMOWHUPOBAHHBIMH.

30. OnpeneneHue Mpoa0KUTEILHOCTH MTPOXOaYecKoro ukia. [locienoBarenbHOCTh
cocTaBiIeHUs rpaduka opranuzanuu padboT (IMKJIOTpaMMBI). Y IeTbHBIE 3aTPaThI
BPEMEHU Ha BBINIOJHEHUE onepauuil. OnpeesneHne CKOPOCTH MPOXOIKHU BEIPAOOTKH U
IIPOU3BOIUTENBHOCTH TpyAa poxoauuka. [lokazarenu TEXHUUECKOTO OCHAIICHUS
MIPOXOJIKH.

Ilepeyenn Tem I NOATOTOBKH K MHAUBHUAYAJIbHBIM co0eceJOBAHUAM:

1. Copnepxanue nucuuiuinHbl «IIpoBeneHue 1 KperieHne ropHbIX BIpaboTOK», €€
3HAQ4YEHHE U CBS3b CO CMEKHBIMU JUCIUILUIMHAMH.
Bubl kKanuTanbHbIX U OATOTOBUTEIBHBIX BHIPAOOTOK.
[IpoBeneHue u kpenaeHrue ropu30HTAIbHBIX U HAKIIOHHBIX BBIPAOOTOK.
[IpoBenenue u kpernieHne BEpTUKAIbHBIX CTBOJIOB.

a bk~ wn

Opranuzanus paOoT Npu NPOBEACHNUN U KPETIJIEHUH TOPHBIX BHIPAOOTOK.

KonTpoabHas padora:
1. Tlo ucXOIHBIM TaHHBIM HAYEPTUThH CEYEHUE TOPHOM BHIPAOOTKH, MPOBEPUTH €TO0 110
JOTYCTUMOMN CKOPOCTH JIBUKEHUS BO3AYyXa, BEIOPATh M pacCUMUTaTh apaMeTphbl KPEeTH.
2. OO6ocHOBaTh 000PYIOBaHHUE, TPUMEHIEMOE Ha MPOXOAKE TOPHOM BBIPAOOTKH.
3. PaccuuTaTh BpeMsi Ha BBITIOJHEHHE OCHOBHBIX TEXHOJIOTMUYECKUX OIepalui

Ucxonusle 1aHHbIE:

TTokaszarenn En. usmepenus 3HaueHue
1. 'omoBast NpoU3BOIUTENBHOCTh PYJHUKA MJIH. T 0,3+0,05*Bap
2. IIpoTsHKEHHOCTH BBIPAOOTKH M 50+10*Bap

1) ogHOMIyTEBOM KBEpIILIAr
2) IBYXITyTE€BOM KBEpIILIar

3) OTKAaTOYHBIH IITPEK C CAMOXOJHBIM TPAHCIIOPTOM
HAa THEBMOKOJIECHOM XOJTY

3. Tunsl BeIpabOTOK

4. I'myOuHa 3a7105KeHUs BEIPAOOTKH M 250+50*Bap

o 15 Bapuanra
BKJIFOY: S+Bap

5. Koadurment kpemnoctu mopo
by P PoA JUJIs BApUaHTOB ¢ 16:

30-Bap
6. O6beMHast Macca OPO/IbI /™ 1,5+0,1*Bap
7. AGpa3uBHOCTB MOPOJ MT Bap

YeTHbIE BApHUAHTEHI - cnabast

8. OOBO/IHEHHOCTH BBIPAOOTKU
HeueTHble BapuaHThI - CHIIbHAS

PacuetHo-Tpaduueckas padota. PazpaboTaTh TEXHOIOTHYECKYIO KapTy MPOXOAKH
TOPU30HTAILHON TOPHOM BEIPAOOTKU B COOTBETCTBUU C JAHHBIMH U3 TaOIUIIBL.




HaunmenoBanue 1aHHBIX ‘ B APUWUAHTBI
1 2 3 4 5 6 7 8 9 10 11 12

TIpoH3BOANTEILHOCTE Py IHHKS, 0,4 0,5 0,6 07 | 08 0,9 1,0 11 | 1,2 | 13 | 1,4 15
MJITH. T/TOJT
[TpoTsx€HHOCT BRIPAOOTKH, M 150 160 170 180 190 200 210 220 230 240 | 250 260
Tun BeIpaboTKH* 1 3 5 1 2 3 4 5 2 3 4 5
BFA“Y‘S“Ha 3AIOKEHM BLIPAOOTKY, | 5, 250 300 | 350 | 400 | 450 500 | 550 | 600 | 650 | 700 | 750
KoaddunmenT kpenoctu nopos 6 7 8 9 10 11 12 13 14 15 16 15
AOpa3uBHOCTH MOPOJI, MT 4 6 8 10 12 14 16 18 20 22 24 26
OGBEMHAST Macca TIOPOJT, /M

- HaJICTAOIIEH TOJIIIN 1,2 1,25 1,3 1,35 1,4 1,45 1,5 1,55 1,6 165 | 1,7 1,65

- IEPECEKACMBIX ITOPO]T 15 1,55 1,6 1,65 1,7 1,75 1,8 1,85 1,9 1,95 | 2,0 1,95
OGBOIHEHHOCTD BBIPAOOTKH, M/ 50 100 150 200 250 300 350 400 450 500 | 60 110

HanmeHnoBanue nanHbIX BAPMWAHTEB
13 14 15 16 17 18 19 20 21 22 23 24

TIpou3BOAMTENLHOCTE Py IHHK2, 1,6 1,7 18 1,9 2,0 2,1 2,2 2.3 2.4 25 26 | 2,7
MJIH. T/TOLI
[TpoTsKEHHOCTH BHIPAOOTKH, M 270 280 290 300 310 320 330 340 350 360 370 | 380
Tun BoIpaGOTKH* " 3 4 5 2 3 4 5 2 3 4 5 2
I'mybuna 3anoxenust Beipadotku, M | 800 850 900 880 860 840 820 800 780 760 740 720
Koaddumuent kpenoctu nopoa 14 13 12 11 10 9 8 9 10 11 12 13
AOpPa3uBHOCTH MOPOJI, MT' 28 30 32 34 36 38 40 42 44 46 48 50
O06bEMHAs Macca Mmopoji, /™

- HAJIETAOLIEH TOJILIN 1,6 1,55 1,5 1,45 1,4 1,35 1,3 1,25 1,2 1,25 1,3 1,35

- IEPeCceKaeMbIX TTOPOJT 1,5 1,55 1,6 1,65 1,7 1,75 1,8 1,85 19 1,95 2,0 1,95
OOBOIHEHHOCTH BHIPAOOTKH, M4 160 210 250 310 360 410 460 510 460 410 360 310




*. 1 - opHonyTreBOM KBEpILIar, 2 - ABYXIYTEBOM KBepIUIar; 3 — OJHOIYTEBOM

OTKaTOYHBIN IITPEK; 4 - ABYXIYTEBON OTKATOYHBIN IITPEK; S5 — MOIITAKHBIN IITPEK



[Tpunoxxenue 2

OneHouHble cpeacrea AJisi MpoBEACHUSA l'lpOMe)KyTO‘lHOﬁ arrecranmmu

a) HﬂaHpreMble Pe3yJdbTaThbl Oﬁy‘leﬂlflﬂ H OICHOYHBIC CPEeACTBA IJIA IPOBECACHUSA HpOMe)KyTO‘lHOﬁ aTreCcranum:

CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIHU

[Inanupyembie pe3ylbTaThl 00YICHHS

OneHouHbIE CpeICTBA

IIK-1 BJIAICHUEM HAaBbIKaAMHU aHAJIU3a T'OPHO-TC€OJOTHYECCKUX yCJIOBI/Iﬁ npu 3KCHJIyaTalII/IOHHO]71 Pa3BE€AKE U I[Oﬁbl‘le TBEPABIX MOJIE3HBIX
HCKOMACMBIX, 4 TAKKEC IPU CTPOUTEJIHLCTBE M IKCIJIYaTAllUU IMMOJA3E€EMHBIX 00HLEKTOB

3HaTh

- TEXHOJIOTUYECKHE U
(bu3MKO-MEeXaHUYECKUe CBOICTBA
TOPHBIX MOPOJI M MACCHUBOB;

- HOpMaTHUBHbIE TOKYMEHTHI,
periaMeHTHpyoIre 000CHOBaHHE
apaMeTpoB MOA3EMHBIX TOPHBIX
BBIPAOOTOK;

- TEXHUYECKHE U OpraHU3allMOHHbIE
MPUHLUIBI (POPMHUPOBAHUS
TEXHOJIOTUYECKUX CXEM IPOBEACHUS U
KpEIJICHHs TOPHBIX BBIPAOOTOK;

- METOJIMKY IIOCTpOeHUs rpaduka
opraHu3zanuu padoT Ipu IpOBEIECHUH U
KPEIJICHUH FOPHBIX BBIPAOOTOK.

IlepeyeHb TeopeTMYECKUX BOMPOCOB K IK3aMEHY:

Knaccn(i)nKaum{ BepTHKaJIBHBIX CTBOJIOB. CHOCO6BI U TCEXHOJIOTHYECCKHUE CXCEMbI HX
MpoBesieHus U KperieHus. Kpurepuu Bpi60pa TEXHOJIOTHYECKHX CXEM.

Boi6op ¢opmbl M pa3MepoB MOMEPEYHOIO CEUEHHsS] BEPTHKAIbHBIX CTBOJIOB. [loHsTHE
«Koa¢ punmeHT ucroab30BaHus CEUCHHs CTBOJIa». TUIMOBBIE CEYSHHS CTBOJIOB.

[Tonstuss  «TexHomorM4yeckuii OTX0a», «YCTh€ CTBOJA». OJIEMEHTBl YCThs CTBOJIA.
Pa3HOBUIHOCTH KOHCTPYKIIMH YCTHEB CTBOJIOB.

[TocnenoBaTenbHOCTH MPOBEACHUS YCThEB CTBOJIOB. COCTaB KOMIUIEKCOB 00OPYIOBAHUS IS
MIPOBE/ICHHS YCTHEB CTBOJIOB.

[TocnemoBarenbHass TEXHOJIOTHYECKAss cXxema IpoBeaeHUsI CTBOJIOB. OOIacTh MPUMEHEHUS,
JOCTOMHCTBA, HEAOCTATKHU.

[TapainenpHass TEXHOJOTHYECKAass CXeMma IPOBEIACHUS CTBOJIOB.
JOCTOMHCTBA, HENOCTATKH.
[TapayenpHO-IIUTOBASE ~ TEXHOJOTHYECKAS
MIPUMEHEHHUSI, IOCTOMHCTBA, HEJIOCTATKHU.
CoBMellleHHasi TEXHOJIOTHYECKas cXxeMa MPOBEACHUS CTBOJIOB. J|0CTOMHCTBA, HEIOCTATKU U
00J1aCcTh MPUMEHEHHS.

TpeGoBanusi Kk OypOB3pBIBHBIM paboTaM Mpu MPOBEICHUH CTBOJOB. BbIOOp mapameTpoB
OYpOB3pPBIBHBIX Pa0OT MPH MPOBEACHUU CTBOJIOB.

Ob6nacTb TpUMEHEHUS,

cXeMma IMPOBCACHUA CTBOJIOB. OOmacth

. Tuns! BpyOOB NpH MPOBEAECHNUH CTBOJIOB, UX BbIOOp. Pacnonoxkenue mmypos B 3a60e.
. ITpuHIUNBI ¥ cIOCOOBI KOHTYPHOTO B3phIBaHUS IPU MPOBEJICHUH CTBOJIOB.
. CrtocoObl ¥ TEXHUUECKUE CpeJICTBA OypeHHs HIIYpOB B CTBOJIAX.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIHN

[Inanupyemble pe3ylbTaTbl 00Y4eHHS

OneHouHBIE CpeICTBA

. [locnenoBarenbHOCTD 3apsiKaHUs LIIIYPOB B CTBOJIAX.
. CriocoObl M CXeMbl MPOBETPUBAHUSA CTBOJIOB NPU HX MPOBEACHUU. BeHTUIALUMOHHOE

000pyI0BaHKE.

. Da3bl MOrpy3KH MOPOJIbI B CTBOJIAX. TE€XHUYECKUE CPEJICTBA MOTPY3KH MOPOJbI, UX BHIOOD.

Y60opka nopoab! 13 32005 CTBOJIAa YEPE3 MEPEIOBYIO CKBAXKHHY.

. Tunel 6aziel, cxeMbl UX pa3rpy3Ku U 0COOEHHOCTH UX MEPEMEILEHUS B CTBOJIAX.
. Kommnekcel ropHomnpoxoueckoro 000pyAoBaHus Uid IpoBeneHus: cTBojioB. VX coctaB u

00J1aCTH IPUMEHEHHUSL.

. Haznauenne m cocraB IpoXoa4ecKOW NOABEMHOM YCTaHOBKH. IIpuHIMNBEI ompeneneHus

MMPOM3BOIUTEIHLHOCTH TOAbeMa Mmopoabl. Kinaccudukamus cxeM OCHAIEHUST TTPOX0TIECKOTO
noabeéMa.

. HaznaveHue u TUIIBI KOTIPOB TIPH COOPY>KEHUHU CTBOJIOB. beckompoBo# criocod coopyKeHus

CTBOJIA.

. Haznauenne u mnocnenoBaTeNbHOCTh BO3BEIEHUS BPEMEHHOM KpENU MpPU COOPYKEHUU

CTBOJIOB.

. Haznauenue u BUIbI TOPHBIX Kperel cTBoJIOB. TpeboBaHus, IpeabsBIsieMble K HUM.
. I[locnenoBarenbHOCT M TEXHUYECKHE CpEACTBA BO3BEJICHHUS BEHLIOBOW, MOHOJUTHOMN

OCTOHHOM, HAOPBI3TOETOHHOM U aHKEpHOH Kpernel. Tursl mpru3aboiHbIX ONaTyOoK.

. CiocoOsI ¥ cXeMbI BOJIOOTIIMBA M BOJIOYJIABIMBAHUS B CTBOJIAX MPH UX MPOBEICHUH.
. [Tonarue «IIpoxogueckuii muki». CocTtaB MPOLIECCOB M OMNEpalMil MPOXOAYECKOTO IUKJIA.

[TpuHnume! pazpaboTku rpaduka opranu3anuu padboT B 3a00e€.

. TexHHKO-?KOHOMHMYECKHE TTOKa3aTenn IIPpOBCACHUSA Bpra60TOK. HpI/IHI_II/IHBI HX OIIPCACIICHUA.
. KnaccmanauI/m CIICHUAJIBbHBIX Ccroco6oB IMpOBCACHNA CTBOJIOB. O0iacTu ux IMPUMCHCHHU .
. CHeHHaJ’ILHLIfI CIoco0 IMPOBCACHUS CTBOJIOB C IPUMCHCHHUEM OI'pAXKAAOIINX erneﬁ, 001acTh

€ro IIPUMCHCHUS.

. Bogononmxxenue Inpu HOpOBEACHHUU CTBOJIOB, o0lacTp ero INPUMCHCHUA U NPUMCHSICMOC

o0opymoBaHue.

. Crtoco6bI 1 TeXHUYECKue cpesicTBa OypeHHs cTBOJIOB. O0IACTH UX TPUMEHEHMSL.
. CrtocoObI MPOMBIBKH CTBOJIOB ITpH X OypeHuu. [lopsaok Bo3BeieHUs KpenH B TPOOYPEHHBIX




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIHN

[Inanupyemble pe3ylbTaTbl 00Y4eHHS

OneHouHBIE CpeICTBA

CTBOJIax.

. CoopyxeHune CTBOJIOB € 3aMOpaXUBaHUEM MOpoa. CXeMbl 3aMOPAKUBAHKS TIOPOJ U YCIOBUS

X MIPUMCHCHHUA.

. CnocoObl TaMmoOHaXka TOPOJ, TPU COOPYKEHHH CTBOJIOB, WX CYIIHOCTh M YCJIOBUS

IMPUMCHCHU . CnocoOBI ¥ cXeMbI HarHETaHUS B CKBa)KHHBI TAMITIOHAXKHOTO pacTBopa, oOnactu
X MIPUMCHCHHUA.

. Kimaccudukanust ropuzoHTanbHbIX BBIPA00TOK. CrocOoObI M TEXHOJIOTMUECKHE CXEMBl HX

IPOBCACHUA U KPCIIJICHUS.

. Bei6op dopMbl 1 pa3MepoB MOMEPEYHOTO CEUEHUS TOPU30HTAIBHBIX BHIPAOOTOK.
. CriocoObl ¥ TEXHOJIOTHYECKHE CXEMbI TPOBEICHUS TOPU30HTATIBHBIX BEIpaOOTOK. X BRIOOD.
. TexHonornueckass cxemMa IMPOBEACHUS TOPHU3OHTAIBHBIX BBIPAOOTOK OOJIBIION IIUPUHBI

yYCTYIHBIM 3a00eM, €€ JOCTOMHCTBA.

. I[Ipouieccel 1 omepanuu MPOXOAYECKOTO LHUKIA MPH OypOB3PHIBHOM Croco0Oe MpoBeIeHUs

TOPU30OHTAJIBHBIX BI)Ipa6OTOK. HOCJ’ICI[OB&TGJ'IBHOCTB HX BBIIIOJIHCHUS.

. CriocoObl U TEXHMYECKHE CpeACTBAa OYypeHHs IIMYypOB MPU MPOBEIECHUU TOPU3OHTAIBHBIX

BBIPaOOTOK, UX BHIOOD.

. BypoBoit HHCTpyMEHT AJisi BpallaTeabHOro, y1apHO-MMOBOPOTHOTO, YAAPHO-BPALIATEIILHOTO U

BpalllaTeabHO- YIApHOTO OypeHusl.

. [lacopt 6ypOB3pBIBHBIX padOT U TPeOOBAHNUS, IPEAbSIBISIEMbIC K HEMY.
. Tunsl BpyOOB Mpu IPOBEJCHUH FOPU30HTAIBHBIX BRIPAOOTOK, UX BHIOOD.
. be3BpyOoBbIe cxemMbl 0TOOIKHM MOPOABI MPU MPOBEACHUN BbIPAOOTOK OOJBIION IMIMPUHBL, UX

JOCTOMHCTBA.

. HOpr,Z[OK OIIPCACIICHUSA FHY6I/IHI>I " JuaMeTpa ITypoB.
. Hasnauenue u crmocoObl KOHTYPHOI'O B3pbIBAHUA.
. KauecTBeHHBIE ITOKa3aTelu 6ypOB3pBIBHBIX pa60T IIpu IPOBCACHHU TOPHU30HTAJIBHBIX

BBIPAOOTOK.

. Texunueckue CpCACTBA 3apsi’KaHHA LIITYPOB IIPHU MPOBCACHUN TOPU30OHTAJIbHBIX BLIpa6OTOK,

UX BBIOOD.

. CriocoObl M CXEMBI MMPOBCTPUBAHUA TOPU3OHTAIIbBHBIX BLIpa6OTOK Ipnu HX IMPOBCIACHUMU.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIHN

[Inanupyemble pe3ylbTaTbl 00Y4eHHS

OneHouHBIE CpeICTBA

BeHnTunsimonHoe 000pyI0BaHHE.

. Texuudeckue CpencTsa IMOrPY3KM TOPHOW MacChl IPU IMPOBEIEHUU TOPU3OHTAIBHBIX

BbIPaOOTOK, UX BBIOOP.

. TexHonoruueckue cxembpl NpU3a0OMHOIO TpaHCHOpPTa MpPH MPOBEACHUH OJHOIYTEBBIX

(IBYXITYTEBBIX) PEIBCOBBIX U OE3PENBCOBBIX BBIPAOOTOK, UX BHIOOP.

. HazHauenne u BHIBl TOPHBIX Kpemed TrOpU30HTAIbHBIX BbIpaboTOK. TpebGoBaHwUs,

MMPEABABIACMBIC K HUM.

. Kimaccudukanum ropHpIx Kpenei, yCI0BUs X PUMEHEHHS.
. [TocnenoBaTenbHOCTh M TEXHUUYECKHUE CPEJICTBA BO3BEACHHS PAMHBIX, MOHOJIUTHOW OCTOHHOMN

1 METAJIIOOETOHHOM KPETICH.

. [TocnenoBaTenbHOCTh U TEXHUYECKHUE CPEICTBA BO3BEICHMSI HAOPHI3TOCTOHHONW W aHKEPHOU

Kpereu.

. [lepedenp BcrioMoraTeslbHBIX padOT IpU IPOBEACHUH TOPU30HTAIBHBIX BhIpaboTOK. [Topsamok

HX IIPOU3BOJACTBA.

. Tunbl mpoxoayeckux KOMOaHOB M 00MacTH UX NMPUMEHEHHs. TeXHOJOTHYECKHE CXEMbl

paspyliieHus 320051 KOMOatHOB, UX BBIOOP.

. Hpoueccm n oIcpanuu IMpOoXOoAYCCKOIo HOHUKJIa IIpH KOMOAMHOBOM CIIOCO0€E IIPOBCACHU S

TOPHU30HTAJIbHBIX BBIpa6OTOK. I[OCTOI/IHCTBa KoMOaiHOBOrO crocoda IIPOBCACHM.

. TexHonoruyeckue cxeMbl KOMOaHHOBOTO IMPOBEACHUSA T'OPHU30HTAJIBHBIX BI)Ipa6OTOK, nux

BBIOOD.

. KoMmeKkTel ¥ KOMINUIEKCHI TOPHOIIPOXOAYCCKOTO 060py,Z[OBaHI/I$I Ji1 IIPOBCACHUSA

TOPHU30OHTAJIbHBIX BLIpa6OTOK. Hx COCTaB, obnactu IMPUMCHCHUA, JOCTOUMHCTBA U HCIOCTATKU.

. Ilonstue «HpOXOI[‘IeCKI/Iﬁ OHUKII». CocraB mpoucCCoB u onepaunﬁ IIPOXOJYCCKOI'0 IUKIIA.

[IpuHnume! pazpaboTku rpaduka opranu3anuy padboT B 3a00e€.

. TeXHUKO-?KOHOMHUYECKHUE IT0Ka3aTeN OBEAECHUS BbIpa0OTOK. [IpHHIIUIIBI UX ONpeieneHusl.
. IIpuHIUIBI BBIOOpA TUIIOB CKUIIOB U KJIETEH
. ITopsimok BeIOOpa pa3MepoB MOMEPEYHOT0 CEUEHHsI TOPHOI BHIPAOOTKU M MIPOBEPKH IUIOMIAAN

HOTIEPEYHOro ceueHus no akropy «BeHTmsanus.

. Metonsl MPCABAPUTCIIBHOTO BbI60pa THUIIA KPCIIN I‘OpI/I3OHTaJ'ILHOI71 BLIpa6OTKI/I.




CrpyKTypHBII

AJIEMEHT [Inanupyemble pe3ylbTaTbl 00Y4eHHS OneHouHbIE CpeCTBa
KOMIIETCHITUU

. [lapameTpbl TOPHBIX Kpenel W MPUHITUIIBI KX OTPEICIICHHUS.

. [Topsmok BeIOOpa OypHIIBHBIX MAIIMH M YCTAHOBOK IIPH IMPOBEICHUU TOPHBIX BEIPAOOTOK.

. TexHosorn4eckue napameTpbl OypOBBIX MAIINMH U MIPUHIIUAIBI KX OMIPEACIICHUS.

. [TocnenoBaTenbHOCTD OMpeEIECHUs TPOU3BOAUTENLHOCTH OYPHIIBHBIX YCTAHOBOK.

. [Topsimox BbIOOpa MOTPY30YHBIX U MOTPY309YHO-TPAHCTIOPTHBIX MAIIKH.

. [TocnenoBatenbHOCT OMpPEIEICHUS TPOU3BOAUTENHHOCTH MTOTPY30UHBIX MAIIIHH.

. [TocnenoBaTenbHOCT  OMpPENENICHUs]  MPOU3BOJUTEIHHOCTH — MOTPY30UYHO-TPAHCTIOPTHBIX
MaIIIVH.

. [TocnenoBarenbHOCTH pacuéTa 00bEMOB pabOT MPHU MPOBEACHUH TOPHBIX BEIPAOOTOK.

. [TocnenoBarenbHOCTH TPOSKTUPOBAHUS OPraHU3aIMK TOPHOTIPOXOTIECKUX PadOT.

. [TocnenoBaTenbHOCTD OTMPEIeTICHUS TPOIOJDKUTEIHPHOCTH OypEeHHs IITYPOB TP MPOBEICHUN
BBIPAOOTOK.

. [locienoBaTenbHOCTh  ONPEAENCHUS  MPOJOJDKUTEIBHOCTH  NOTPY3KH  TMOPOJBI  MpH
MIPOBEICHUH BHIPAOOTOK.

. [TocrienoBaTenbHOCTh ONMpPEAEIICHNS MPOAOKUTEIIBHOCTA BO3BEACHUS TOCTOSSHHONW KpPEIH B
TOPHBIX BBIPA0OTKAX (ISl pa3JIMUHBIX TUIIOB KPETIN).

. [locnenoBarenbHOCTH pacy€ra mapaMeTpoB MOCTOSTHHOM KpPEenu CTBOJIA.

. [IlpuHumne! onpeneneHus oO0IIeH MPOJOKUTEIBHOCTH MOTPY3KH MOPOJbI B CTBOJIAX IS
Pa3JINYHBIX TEXHOJOTHYECKUX CXEM.

. [locnenpoBarenbHOCTh pacy€Ta MPOU3BOIUTEIBHOCTH MMPOXOIYECKON NOIBEMHON YCTAHOBKH.

. [Ipunuuner onpeneneHuss TpeOyeMbIX auamMeTpa W LIMPUHBI OapabaHa MPOXOTYECKON
noApEMHOM MamuHbL. [locnenoBaTenbHOCTh BBIOOpA MTPOXOYECKOM MO IBEMHOMN MAIIIMHBI.

. [lociienoBaTenbHOCTh  ONPEAENICHHUS] IPOJOJDKUTEIBHOCTH IPOXOJYECKOrO IHMKJIA IO
3a/IaHHOM CKOPOCTH MPOBEJACHUS CTBOJIA.

.[lopsimox  pacu€ra MPONODKUTENIBHOCTH  MPOXOJYECKOTO  IMKIA I Pa3IMYHBIX
TEXHOJIOTHYECKUX CXEM.

YmMmeth - 000CHOBBIBATH paIOHATHHbBIE PacuerHo-rpaduyeckasi padora: Pa3paboTaTh TEXHOJIOTHYECKYIO KapTy TMPOXOIKU

nmapaMeTpbl TCXHOJIOTUYCCKUX CXEM
MPOBCACHUA U KPCIIJICHUS TOPHBIX

TOPU30HTAILHOW TOPHOM BBIPAOOTKU B COOTBETCTBUM C JTAHHBIMM U3 TAOIUIIbI, TPUBEICHHOMN
B pazjiene 6 HacTosel pabouyel IporpaMMel.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIHN

[Inanupyemble pe3ylbTaTbl 00Y4eHHS

OneHouHBIE CpeICTBA

BBIPA0OTOK U BBIOMPATh TEXHUIECKUE
CpeACTBa UX pean3allny;

- OIICHUBATH IKCILTYaTallHOHHYIO
MIPOU3BOIUTEIEHOCTh
TOPHOTIPOXOTYECKOTO 000PYIOBAHMS,
- pa3pabatbIBaTh rpauKu OpraHu3auu
paboT mpu MPOBEIEHUH U KPETIIICHUN
TOPHBIX BBIPAOOTOK;

- paccUMTHIBATh
TEXHUKO-IKOHOMHYECKHUE TTOKA3aTEeIN
MIPOBEACHUS M KPETUIEHUS] TOPHBIX
BBIPAOOTOK.

Bnanets

- TOPHOM TEPMUHOJIOTUEH;

- MeToJaMH pa3paboTKU MPOEKTHOM
JOKYMEHTAIMH 110 TPOBEICHUIO U
KpEIUICHUIO TOPHBIX BBIPAOOTOK;

- METOJaMH TEXHHUKO-3KOHOMHYECKOTO
000CHOBaHHUS MPOEKTHBIX PEIICHUN 110
MIPOBEJICHUIO U KPETJIEHUIO TOPHBIX
BBIPAOOTOK.

KonTpoasHas pabora: [lo ucxogHsIM HaHHBIM, NMPUBEACHHBIM B pasziene 6 HacToseH

paboueli TPOrpamMMBlI,

HAYEepTUTh CEYEHHE TOPHON BHIPAOOTKH, MPOBEPUTH €ro o

JOIYCTUMOW CKOpPOCTH IBM)KEHMSI BO3yXa, BbIOpaThb W paccuuTaTbh MapaMeTphbl KpeEmH.
O6ocHoBaTh 00OpyIOBaHUE, MPUMEHSIEMOE Ha MPOXOJIKE TOpHOM BBIpabOTKU. PaccumrtaTh

BpEMs Ha BBIIIOJIHCHHNE OCHOBHBIX TEXHOJIOTHMYCCKUX onepaunﬁ




6) HOpﬂ)IOK NMPpOBECACHUSA l'[pOMG)KyTO‘lHOﬁ aTTeCTalui, II0Ka3aTe/Im 1 KPUTEPUH
OICHUBaAHUA:

HpOMe)KYTO‘IHaSI arTecranusa 1o JUCHUIIIINHE «HpOBeHeHI/Ie 1 KPCIJICHUC I'OPHBIX
BBIPA0OTOK» BKJIFOUACT TEOPETUYCCKHE BOTIPOCHI, TO3BOJISIOIINE OIEHUTh YPOBEHb YCBOCHUS
O6yLIaIOHH/IMI/IC$I 3HAaHUU U YMeHI/If/'I, IMMOJIYYCHHBIX Ha JICKIUAX, IIPAKTUYCCKUX 3aHATUAX U B
MPOIIECCE CAMOCTOSITEIBHON pabOThI, POBOJUTCS B JOpME IK3aMeHa.

DK3aMeH 10 JaHHOW JMCUHUIUIMHE ITPOBOJIUTCS B YCTHOM (hopMe 1o Omiieram, Kax bl u3
KOTOPBIX BKJIFOYAET 3 TEOPETHUUECKUX BOIIPOCA MO OJHOMY BOIIPOCY U3 KaKJ0M yacTu
mucuumuinHel: «Yacts 1. [lpoBenenue u kperieHne BepTUKaIbHBIX CTBOJIOBY», «HacTsb 2.
[IpoBenenue u KpernaeHne ropu30HTAIBHBIX BEIPaboTOK», «HacTh 3. Pacuérsl mpu
MIPOEKTUPOBAHUHU MTPOBEICHUS U KPETJIEHUS! TOPHBIX BBIPAOOTOK.

Ilo oxoHuanuu oTBeTa 9K3aMCHATOP MOXKET 3a4aTh CTYACHTY AOIOJHUTCIIBHBIC 1
YTOUHSIIOITHE BONPOCHl. Ha moAroToBKY K OTBETY 1O BOIIpocaM Omiera ctyaeHty aaetrcs 30
MHHYT C MOMEHTa NoJTydeHus uM ouseta. [1onoXuTensHbpIM Takke OyJIeT CTpEMIICHHE CTYACHTa
U3JI0KUTH Pa3IMYHble TOUKU 3pEHUSI Ha pacCMaTpUBaeMylo MpooiemMy, BEIPa3UTh CBOE
OTHOIIICHHE K HEH, MPUMEHUTh TEOPETUICCKUE 3HAHKS 110 COBPEMEHHBIM Mpo0IeMaM MPOIecCoB
)IpO6J'IeHI/I5I, HU3MCEJIBYCHUA U TPOXOUCHHH.

B nepuo noaroToBKM K 9K3aMEHY CTYIEHThl BHOBb 00paIlaloTcs K MpoiieHHOMY yueOHOMY
Marepuany. [Ipu 3TOM OHU HE TOJIBKO CKPEIUISAIOT MTOIYYEHHBIE 3HAHUS, HO U MTOJIY4ar0T HOBBIE.
ITonroToBka CTyAeHTa K 3K3aMEHY BKJIIOUYAeT B ceOs TpHU dTama:

- CaMOCTOATCIIbHaA pa60Ta B TCUCHHEC CEMECTPA;
- HCIOCPEACTBCHHAA IIOJATrOTOBKA B IHU, IIPEAIICCTBYIOIHUEC 3K3aMCHY 11O TEMaM KYypcCa,
- IOATOTOBKA K OTBETY HAa BOIIPOCKHI, COACPIKAIIHUECS B ounerax.

JlutepaTypa JUlsl MOATOTOBKHU K SK3aMEHY pEKOMEHyeTcs IIpernojaBaTesieM 100 yKazaHa B
y4eOHO-METOAMYECKOM KoMIuiekce. J{J1si moMHOThH yueOHOM uH(OpPMAaLIUY JTydllle HCIIOIb30BaTh
He MeHee JIByX yueOHHKOB. CTyAEHT BIpaBe caM MPUIAePKUBATHCS 1000 U3 MPeCTaBICHHBIX B
ydueOHUKax TOYEK 3pEHUs M0 CIOPHOM mpobiieMe (B TOM YHCIie OTIMYHOM OT MpernoaaBaressi), HO
IIPH YCIOBUHU JOCTATOYHON HAyYHOU apryMeHTallUu.

OCHOBHBIM HCTOYHUKOM MOATOTOBKH K 53K3aMCHY ABJIACTCA KOHCIICKT HGKHI/Iﬁ, Iac y‘IC6HLII>'I
MaTepual AacTcs B CUCTEMATU3UPOBAHHOM BHUJIC, OCHOBHBIC ITIOJIOKCHUA €TI0 ACTAIU3UPYROTCH,
HNOAKPCINIAOTCA COBPEMCHHBIMU (1)8.KT8.MI/I n HHQ)OpMaHHCI;'I, KOTOPBIC B CUJIIY HOBU3HBI HC BOIIJIN
B OHY6J'II/IKOB8.HHBIC reyaTHbIE ICTOYHMKHU. B X0J1¢ MOArOTOBKU K 9K3aMCHY CTYACHTAM
H606XOI[I/IMO o6pau1aTb BHUMAaHHC HC TOJIBKO HAa YPOBCHb 3alIOMHUHAHUA, HO U HA CTCIICHb
ITOHUMAaHUs U3JiaraCMbIX np06neM.

IMoka3aTeu 1 KpUTEPUHN OLCHUBAHMUS IK3aMeEHA:

— Ha OLEHKY «OTJHYHO» (5 0anoB) — 00yJaromuiicss IeMOHCTPUPYET BHICOKUN YPOBEHD
c(hOpMUPOBAHHOCTH KOMIIETEHI[UI, BCECTOPOHHEE, CUCTEMATUYECKOE U TIIyOOKOE 3HAHHE
y4eOHOTro MaTepuana, CBOOOIHO BBITIOIHSET MPAKTUYECKUE 3aJaHHsl, CBOOOTHO OTIEPUPYET
3HAHUSIMH, YMEHUSMH, TPUMEHSET UX B CUTYaIUSAX MOBBIIIICHHON CII0KHOCTH.



— Ha OIIEHKY «X0po1o» (4 6amna) — oOyJaromuiicsi IEMOHCTPUPYET CPEIHUN YPOBEHB
C(bOpMI/IpOBaHHOCTI/I KOMHeTeHI_II/II;'I: OCHOBHBIC 3HAHUW, YMCHHUA OCBOCHLBI, HO OIOITYCKArOTCsA
HE3HAYUTCIIbHBIC OH_II/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUS TPHU aHATTUTUYCCKUX OICpaluiax, IICPCHOCEC
3HAHUU U yMeHI/Iﬁ Ha HOBLIC, HCCTAHIAPTHBIC CUTYyallUuH.

— Ha OLICHKY «yA0BJIETBOPUTEJIBHO» (3 0auia) — 00yJarouuics JeMOHCTPUPYET MOPOTOBbII
YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIHIA: B X0/1€ KOHTPOJIBHBIX MEPOTIPUATHIA JOIMYCKAIOTCS
OLITMOKH, TIPOSIBIIIETCSI OTCYTCTBUE OTACIBHBIX 3HAHHI, YMEHHU, HABBIKOB, 00 yJarOIUACs
HCIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUA ITPHU OIICPUPOBAHNHN 3HAHUAMU U YMCHUAMMU IIPHU UX
IEPCHOCC HAa HOBBIC CUTYyalllH.

— Ha OLIEHKY «Hey/0BJIeTBOPUTEJbHO» (2 Oanna) — o0ydaromuiics JeMOHCTPUPYET 3HAHUS
He 6oiiee 20% TEopeTUYECKOTO MaTepHuaa, JOMyCKaeT CYIIECTBEHHbIE OMUOKH, HE MOXKET
MI0Ka3aTh MHTEJJIEKTyalIbHbI€ HABbIKU PELICHUS MPOCTHIX 3a/1a4.

— Ha OIIEHKY «HEeY/I0BJIeTBOPUTEIbHO» (1 0amt) — o0yJaromuiicst He MOKET MOKa3aTh 3HAHUS
Ha YpPOBHE BOCIIPOU3BEICHUS U 0OBsICHEHUS MH(DOpPMAITUHU, HE MOKET MOKa3aTh
WHTEJUICKTYaJIbHbIE HABBIKH PEIICHUS TPOCTHIX 3a/1a4.



