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JIMcT akTyaau3anuu padodeil nporpaMmmbl

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena st peanusamnuu B 2023 - 2024
y4eOHOM Tofy Ha 3acenanuu kadeapel Pa3paboTku MeCTOPOXKICHUH MOJIE3HBIX HCKOTIAEMbIX

IIporokon ot 20 . Ne
3aB. kadeapoit C.E. I'aBpuiieB

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2024 - 2025
y4eOHOM TOoy Ha 3acenanuu kadeapsl Pa3paboTku MECTOPOXKACHUI TTOJIE3HBIX HCKOITAeMBbIX

[Iporokon ot 20 . Ne
3aB. kadempoit C.E. I'aBpuiiieB

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2025 - 2026
y4eOHOM TOo/ly Ha 3aceianuu kadeapbl Pa3paboTku MeCTOPOKICHUN TOJIE3HBIX UCKOMIAEMbIX

[Tporokoi ot 200 1. N
3aB. kadenpoii C.E. T'aBpuies

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM TO/ly Ha 3aceiaHuu Kadeapbl PazpaboTku MeCTOPOKACHUH MOJIE3HBIX HCKOMIAEMbIX

[Tporokoi ot 200 1. N
3aB. kadeapoii C.E. I'aBpuiien

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM Tofy Ha 3acenanuu kadeapsl Pa3paboTku MECTOPOXKACHUN MOJIE3HBIX HCKOMAeMBbIX

[Tporokoi ot 200 . Ne
3aB. kadenpoii C.E. I'aBpuiies

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2028 - 2029
yueOHOM Tofy Ha 3acenanuu kadeapsl Pa3paboTku MECTOPOXKACHUN MOJIE3HBIX HCKOMAeMBbIX

[Tporokoi ot 200 r. N
3aB. kadempoii C.E. I'aBpuies

Pabouas mporpamma rnepecMoTpeHa, o0cykieHa u ojoopena i peanusanuu B 2029 - 2030
y4eOHOM TOJTy Ha 3acenannu kKadeapsl PazpaboTku MECTOPOKIEHNN TTOJIE3HBIX NCKOTTAEMBIX

[Iporokon ot 200 . N
3aB. kadempoii C.E. I'aBpuiien




1 Ilesiu ocBOEHMSI IMCUMILTHHBI (MOIYJIs1)

pasBUTHE y CTYIEHTOB JMYHOCTHBIX KauecTB U (popMupoBaHHe NPO(HEecCHOHAIBHBIX
KoMIeTeHIHii B cooTBeTcTBUH ¢ TpeboBanusimu ®I'OC BO no cnenmansaoctu 21.05.04 I'oproe
JIeI0 B 00JIaCTH M3Y4YEHHUsS! BOINPOCOB IMPOEKTUPOBAHMS, TEXHOJOTHM IpPH IOOBIYU TBEPABIX
(PYIHBIX M YTOJIBHBIX ) TIOJIE3HBIX HCKOMAEMBIX OTKPBITBHIM CIIOCOOOM

2 MecTo AUCHUIJIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

Hucuumnmna Pa3paboTka pyAHBIX M YrOJBHBIX MECTOPOXKIACHHUN BXOIUT B YaCTh
y4eOHOro 1maHa GOopMUPYEMYIO YYaCTHUKAMH 00pa30BaTe/IbHBIX OTHOLIEHUI 00pa30BaTeIbHON
IIPOrPaMMBI.

Jns  u3ydeHuss  OUCHMIUIMHBI — HEOOXOIWMMBI  3HAaHUSA  (YMEHHUS,  BJIAJCHHS),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUEHUSI AUCLHUIUINH/ IPAKTUK:

[Iporecchl OTKPBITHIX TOPHBIX padoT

PanmonanbHOE HCIIONIB30BaHKE IPUPOJHBIX PECYPCOB

Pa3py1ienne ropHeix MopoJ Npu OTKPBITHIX TOPHBIX paboTax

VYnpasieHne KayecTBOM PyIOIIOTOKA Ha OTKPBITHIX TOPHBIX paboTax

[1nanupoBaHUE OTKPBITBHIX TOPHBIX PabOT

3HaHus (YMEHUs, BIAJCHU), TOJIyYCHHbIE NIPU U3YYEHUHU JAHHOW AMCLUILUIMHBI OyAyT
HEOOXOUMBI JUISI U3yYCHHUS TUCIUTLTNH/TIPAKTHK:

KoMIuiekcHas o1ieHKa TEXHOJIOTHYECKUX PEILIEHUI

IlonroroBka K cayde U c1a4a rocyJapCTBEHHOIO DK3aMEHa

BeimonHenue, NOAroTOBKAa K NpOLEAYpEe 3allUThl W 3alluTa  BBIITYCKHOMU
KBaJIM(DUKALIMOHHON pabOThI

3 Komnerenuuu odyuaromerocsi, Gopmupyembie B pe3yJibTaTe 0CBOCHHA

AUCHHUILUINHBI (MOYJI5) M INIAHUPYEMBbIe Pe3yJIbTAThl 00y4eHH s

B pesynbrare ocBoeHMs AUCHUIUIUHBI (MOAysl) «Pa3paboTka pyIHBIX U YTOJIbHBIX
MECTOPOXKICHUI 00YUAIOIIHICS TOJDKEH 00J1a1aTh CIeAYIOIMMA KOMITETCHIIUSIMU:

KOI[ HHAUKATOpa I/IHI[I/IKaTOp JOCTHIKCHHA KOMIICTCHIIMH

[TK-2 Crioco6eH ocylIecTBIATh TEXHUYECKOE PYKOBOJCTBO OTKPBITHIMU TOPHBIMU U B3PBIBHBIMU
paboramu, pa3pabaTeiBaTh W  HMCIOJIB30BaTh B MPOU3BOJCTBEHHOW  JESATEIHHOCTH

TEXHOJIOTHYECKYIO IOKYMEHTAIMIO PETJIaMEHTUPYIOUIYIO BBIMOJIHEHUS MPOLIECCOB OTKPBITHIX
TOPHBIX paboT

[K-2.1 Pemaer npodeccuoHanbHble 337aud 10 KOMITJIEKCHOMY OOOCHOBAHMIO U
BEJICHUIO OTKPBITHIX TOPHBIX U B3PBIBHBIX paboT
[1K-2.2 OOnamaer  3HaHMSAMH  TEXHHMYECKOTO  PYKOBOJCTBA  IPOLIECCAMH,

TCXHOJIOTUAMH U CPCACTBAMU MCXAaHU3alIUU OTKPLITBIX TOPHBIX pa60T

[TK-2.3 Hcnons3yeT nHGpOpMaMOHHBIE TEXHOJIOTHUH MPHU SKCIUTYaTaIlli1 KaphepPOB




4. CTpyKTYypa, 00BEM U coepKaHue TUCHTUTNIIMHBI (MOTYJIs1)
OO0mmast TpyTI0eMKOCTh JUCIHILTUHBI COCTaBisieT 5 3adeTHhiX eauHull 180 akan. yacoB, B TOM

YUCJIC:

— KOHTaKkTHas padorta— 12,9 akan. yacos:
— ayauropaas — 10 akaj. 9acos;

— BHeayauTopHas — 2,9 akaJl. 4acos;

— caMocTosTenbHas pabora — 158,4 akan. yacos;

— B hopMe npakTudeckoi moarotrosku — 0 akaj. yac;

— MOATOTOBKA K 9K3aMeHy — 8,7 akaj. yac

dDopMa aTTecTaluu - 3K3aMCH

AynutopHas g s
KOHTaKTHasl paboTa E = dopma TeKyILEero
IS
Pazzen/ Tema 2 (B axaz. 1acax) E 2 Bux . KOHTpOJIA Kon
> 8 ©| camocrosTensHOH | ycrieBaeMOCTH U
JTACIUTUTAHBI N < . | xomnereHuuu
Q paboTsI MIPOMEXKYTOYHON
na6. | mpakr. | €3 S —
Jlex. =] aTTeCTal;
3aH. 3aH. | U &
1. 1. BeexeHue B JUCUUILIUHY.
OTkphITast pa3paboTKa YrOJIbHBIX
MECTOPOKICHUN
1.1 Tlenn )74 3a1auu
CamocrosTenpHOE
TUCLHUIUIMHBI,  CBSI3b  CO o
u3ydeHue yueOHoH
CMEXHBIMH JUCHUTUTTHAMH.
TopHO-106bIBaOIIHE 1 HayHTHO VCTHBIH 0mpoc IK-2.1,
OTpaCJ'II/I A HUX DpPOIb B 0.3 0.4 1 JTHTCPATYPbL. (co6ecen03afme) IIK-2.2,
P P N TToaroroBska k T1IK-2.3
HapOJHOM XO3AHCTBE
NPaKTHYECKOMY
ctpanbl. OCHOBHBIE BHIBI
3aHSITHIO
TIOJIE3HBIX HCKOTIAEMBIX
1.2 CocrosiHue u
. CamocrosTenpHOE .
MEPCIICKTUBBI OTKPBITOM .| VYcrHslii onpoc
u3ydeHue yueOHoH
noObuy yras W pyABl B (cobecenoBanue),
Poccun u 3a 0exoM H HAyHTHO MpoBepKa IK-2.1,
py ' 03 0,4/020 11 | nureparypsi POBEP TK-2.2,
OcobeHHOCTH BEJICHHUS BBIITOJTHEHHS
IMoaroroBka N TIK-2.3
OTKPBITHIX TOPHBIX paboT Ha| 6 MPaKTUYECKOU
TTHBIX u OJIbHBIX TPAKTHICCKOMY a0O0TBI
py r 3aHATHIO p
MECTOPOIKACHUIX
1.3 OrtkpriTass pa3paboTka
YrOJIBHBIX MECTOPOXKIICHUH.
HopmupoBanue 3amacoB Haj CamocrosTensHoe N
N .| VYcrasli onpoc
kapbepax. [lupuna paboueii H3y4eHHE Y4eOHOU
(cobecenoBanue),
IUIOMAAKH ©  ITOKa3aTelH 1 HAy4IHO DOBeDKa T1K-2.1,
paboTs! Kapbepa. Ponb yris 0,3 0,4/0,2H[ 10 JIATEPaTypHL. BHEOHHEHHH IK-2.2,
B DHEpPreTHYecKoM OaiaHce IToaroroBka k " T1IK-2.3
MIPaKTHYECKON
CTpaHBbI. OCHOBHbIE MIPaKTHIECKOMY AGOTLI
MPOU3BOJICTBEHHBIE 3aHATHIO P
00beANHEHHs 10 OTKPBITOMH]
JOOBIYE yIiIst




14 XapakrepucTuka
OCHOBHBIX

yriie-100bIBAtOIIIX
0acceiHoB, KJIAMAT,
MOIIHOCTH M YCJOBHSA
3aJIeraHus OCHOBHBIX
YTOJBHBIX IUIaCTOB CamocrosTenbHOE Vermpiii onpoc
OCHOBHBIX MECTOPOKICHHH, H3y4eHHE Y4eOHOU
(cobecenoBanue),
MapKH YIS, Y HAy9HO npoBepKa IK-2.1,
pa3BeIaHHOCTb, 3a1acsl, 0,3 0,4/0,41| 10,4 JIUTEPaTypPhIL. BBITIOHCHIS TIK-2.2,
(hU3UKO-TEXHUYECKUE IoaroroBka k ———— MK-2.3
XapaKTEePUCTUKH MIPaKTHIECKOMY paboTs!
MOKPBIBAIOIINX u 3aHSTHIO
BMEIIAOMINX opox
BCKPBIIIIH,
THAPOTEOJIOTHIECKHE
yCIIOBYA, OCBOCHHOCTH
OacceifHOB M  OTHEIBbHBIX
MECTOPOKICHUN
1.5 Cxembl ¢ mepeBakoii
MOPOJ HAAYTOJIBHOM TOMNILIH
U NIEPEBO3KOH € BEPXHUX
TOPU30HTOB BO BHYTPECHHHE
" BHEIITHUE OTBAJIBL.
OcobeHHOCTH — pa3paboTKu
MHOTOILIACTOBBIX u
MHOTOCBHTOBBIX
MECTOPOKICHUHN. Ionroroska CemuHapckoe 1IK-2.1,
0,3 0,4/0,21] 10 CEMHHApCKOMY TIK-2.2,
OCOOECHHOCTH ~ TEXHOJIOTUHU 3aHATHE
3aHATHIO MK-2.3
TOPHBIX PabOT TPH YIIIAX,
CKJIOHHBIX K
CaMOBO3TOPAHUIO.
VYupasienue Ka4eCTBOM
MpoAYyKI U YT'OJIBHBIX
pa3pe3oB. [omyTHBIE
TMOJIE3HbIC UCKOTIaeMble MPH
no0ObIue yriust
Wroro no pazneny 15 2/11 | 52,4
2. 2. OrtkpbiTas pazpaboTka
PYIHBIX Me-CTOPOXKACHHH.
UYepHasi ¥ IIBETHASI ME-TAJLTYPTHsI
2.1 Yepnas MeTaiuTyprusl.
T'opHo-o6orartutensHble CamocrosTenbHOe V e THBI OIPOC
koMOuHaThl. ChIpbeBas 6a3a n3ydeHne yaeOHoH P
(cobecenoBanue),
Pyl YEPHBIX  METAIUIOB. 1 Hay4HO 1poBepKa MK-2.1,
OCHOBHBIE ~ CBEAECHUS O 0,2 0,5/0,11| 11 JIUTEPATypPHI BBITIOHCHILS TIK-2.2,
METaJUTypPTUYECKOM IMoaroToBka k npaKTHIeCKOMH MK-2.3
nporuecce, nony4erue MPaKTHIECKOMY pabors!
qyryHa, CTaJICHu u nux 3aHATHIO
JIETHPOBAHHUE
CamocrosTenpHOE VeTHBif ompoc
2.2 OcobeHHocTH myqu:f;yz:?HOH (cobecenoBanue), K21
4,
rexwotori - pps6ota) 6| g3 | osoom 10 | meparyp | MM | o)
N IToaroroBka k . TK-2.3
MECTOPOXKACHHUI MPaKTHIECKON
MIPaKTHIECKOMY paboTs!
3aHATHIO
2.3 IlBerHas MeTALTYpTHSL. CamocrosTenbHOe .
N .| VYcrasli onpoc
CoippeBast  0a3za IBETHOM H3y4eHHE Y4eOHOU
(cobecenoBanue),
METAUTypruu.  Bunmel  u U Hay4HO TK-2.1,
3amacel MUHEPAJILHOI'O 0,3 0,5/0,21| 13 JUTEPaTypBhL. B;Egﬁzzl}(;ﬂ IK-2.2,
CBIPbS, WX pa3MEIICHHE. IMoxroroBka ————— TK-2.3
OCOOCHHOCTH pyJ LBETHBIX MIPaKTHIECKOMY pabors!
METAJIIOB 3aHSTHUIO




24 XapakrepucTuka

OCHOBHBIX pEruoHOB
OTKPBITOH  00BIYM  PYA
IIBETHBIX METaJLIOB.

CocrtosiHEE U TIICPCIICKTUBBI

a3 o6 TlogroroBka k CoMUHADCKOE TIK-2.1,
BUTHUS bIU
p A pyA 0,3 0,5/0,211| 14 | cemmmapckomy P TK-2.3,
LBETHBIX METAJLIOB B SAHSITIIO 3aHITHE TK-2.2
Pa3IMYHBIX PETHOHAX II0 '
nogorpaciaM. OcobeHHOCTH
TEXHOJIOTHH pa3paboTku
MECTOPOXKICHUN pya
LBETHBIX METAJLIIOB
Wroro no pazneny 1,1 2/0,71 | 49
3. 3. IlepcrmekTHBHas TEXHHKA
JUISL OTKPBITBIX TOPHBIX paboT H
YCIIOBHS €€ MPU-MECHCHHS
3.1 T'opHble u
TPaHCIIOPTHBIC MAIIHHBI CaMOCTOSTENEHOE
GobLIoN €IMHUYHON H3yaeEme yIeHOi YcrHBIH onpoc
MomHocTH.  [Ipumenenue § HAYHO (cobecenoBanue), K21
IEPCIIEKTUBHOIO MPOBEpPKa o
P 0,3 0,5/0,21] 16 JIUTEPATYyPBHI. POBep TIK-2.2,
BBIEMOYHO-TIOTPY304HOTO ToroToska K BBIIIOJIHEHMS K-2.3
000pyI0BaHMUSL. HIpaKTHECKOMY MPAaKTUIECKOU '
TlepcniekTrBHOE SAHSITHIO paboTHI
TPaHCIIOPTHOE
o0opynoBaHue
3.2 I1nanupoBaHUe TOPHBIX
pabor Ha OTKPBITBIX CaMocCTOsTENbHOE
paspabotkax CoxepxaHue H3ydeHHe yaebHOi YcrHBIi onpoc
IJ1aHa TOPHBIX pabor. W HayuHO (cobecenoBanue), K21
AHanu3 COCTOSIHUSI TOPHBIX 03 05/02ul 11 IETepATYpEI MpoBEpPKa HK-Z.Z’
pabor, OHPCACICHHC , o IToaroroska 1< BRITOTHCHITA HK-ZI. 3’
BO3MO>KHO MIPAKTHYECKOM
NPaKTHYECKOMY
MPOU3BOUTEILHOCTH SAHSTHIO paboThl
Kapbepa [0 TOpHOI Macce U
OCHOBHBIM BHaM C])Ipbﬂ
CaMocCTOsTENBHOE N
3.3 OnpeneneHrie OCHOBHBIX HBVICHIE VICGHOM YerHBIi onpoc
HarpaBJICHUH pa3BUTHS qu Hayz::{o (cobecenoBanue), K2 1
TOPHBIX aboT Ha MPOBEpPKa .
p P 03 0,5/0211| 16 | mureparypsi. POBep TK-2.2,
TUIAHUPYEMBIT MepHO/I. ToaroToska K BBIIIOJIHEHMS IK-2 3
Pa3pabotka cBoJIHOTO TIIaHA DAKTHIECKOM MPaKTHIECKOMN '
TOPHBIX paboT p SAHSTHIO y paboTh
3.4 OmnpenernenHrie OCHOBHBIX
TEXHUKO-9KOHOMUYECKUX Toarorosxa K2 1
MoKazaTeJen . KontponbsHas o
0,5 0,5/0,11] 14 KOHTPOJIbHOM P TIK-2.2,
(OYHKIIMOHUPOBAHUS aGote pabota MK-2.3
MIPEANPUATHS B p '
TUIAHUPYEMOM TIEPHOJIC
TIK-2.1
35 IIpomexyTounas IToaroroBka K DK3aMeH [K-2 2’
arTecTanus 3K3aMEHY K 2' 3’
Hroro no pazneny 14 2/0,71 | 57
Hroro 3a cemectp 4 6/2,41 | 158,4 dK3aMeH
Hroro no nucuumuinae 4 6/2,41 | 158,4 9K3aMCH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHHI

Jns  peanu3anuu  NPEAyCMOTPEHHBIX  BHJOB yueOHOM paboThl B KadecTBe
00pazoBaTesIbHbIX TEXHOJIOTUH B ITPENOaBaHUM JUCHUILINHBI «Pa3paboTKa pyIHBIX U YTOJBHBIX
MECTOPOKACHUN» NCIOJIB3YIOTCS TPAAULIMOHHAS U MOAYJIbHO - KOMIIETEHTHOCTHAsI TEXHOJIOTHH.

Ilepenaua HEOOXOAMMBIX TEOPETUYECKUX 3HAHMM U (OPMHPOBAHHE OCHOBHBIX
IIPeIOCTaBIIEHUH 110 Kypcy «Pa3paboTka pyIHbBIX U YTOJIBHBIX MECTOPOXKACHUID IPOUCXOIUT C
UCIOJIb30BAHUEM MYJIBTUMEAUHHOTO 000PYAOBAHMUSL.

Jlekuu TpOXOAAT B TPaIULMOHHON (opme, B GopMe JEeKIUH-UHPOPMAIUS, JTCKIHii-
KOH(EPEHIINH, JEKIMH-KOHCYIbTAIMH M MPOOJIEMHBIX JIeKIUi. TeopeTHudeckuii maTepual
U3JIOKEHHBIM W OOBSCHEHHBIH  CTYIAGHTAaM Ha  JICKIMAX-MH)OpMAIMIX, IMOJJICKHUT
CaMOCTOSITEJIBHOMY ~ OCMBICIIEHHIO M 3anoOMHHaHHIO. COBOKYNHOCTh  JIOKJIAlOB IO
MPEIBAPUTENILHO IOATOTOBJICHHON MpoOiieMaTHKe CHETaHHBIX Ha JIEKIUH-KOH(pEPEHINH
o0ecreyrBaeT BCECTOPOHHEE OCBELICHME MPOOJeMbl 3a CUeT JOMOJHEHUS M YTOYHEHUS
MperoiaBaTeNieM, a TaKKe IIOJIBEJICHHEM HWTOTOB B KOHIE JIEKIUU € (hopMyTupoBaHHEM
OCHOBHBIX BBIBOJIOB. TeopeTnueckuii MaTepua Ha MpoOIEMHBIX JEKIHSIX SBISETCS Pe3yJIbTaTOM
YCBOEHHUSI TOJYyYEHHOW HH(POpPMAIMU IOCPEACTBOM IIOCTAHOBKH IIPOOJIEMHOIO BOIpoca U
IIOMCKa IyTed ero pemeHus. Ha neknusax — KOHCYIbTaLMSIX M3JI0KEHHE HOBOIO Marepuala
COIIPOBOXAAETCS IOCTAHOBKOM BOIPOCOB U JUCKYCCHEHN B IOUCKaX OTBETOB HA 3TH BOIPOCHI.

[Ipy mnpoBeneHHMHM MPAKTUYECKUX 3aHIATHH HCIOJIb3yeTcss paboTa B KOMaHse,
KOHTEKCTHOE OOyueHue, oO0ydyeHHe Ha OCHOBE OIBITAa, «MO3TOBOW INTYpM» M TPaTUIIMOHHBIN
CEMMHAp.

CamocTosrenbHas padoTa CTUMYJIMPYET CTYAEHTOB B IIPOLIECCE MTOATOTOBKU JIOMAIIHUX
3aJlaHuH U TOKJIAI0B JUI IPAKTUYECKUX 3aHATUM, IPU IIOJTOTOBKE K UTOTOBOM aTTECTALUH.

6 YueOHo-MeToANYECKOE 00ecrieyeHre CAMOCTOATEIbHOI padoThl 00yUYaIOLIUXCS
[Ipencrasneno B mpuinoxenuu 1.

7 OueHoYHbIE CPeICTBA /IJIsl NPOBeAeHHUs] IPOMEKYTOYHOM aTTeCTANUH
[TpencTaBieHBI B MPUIOKEHUH 2.

8 Yue6Ho-MeToqu4YecK0e U MHPOPMAIHOHHOE 00ecnedeHne AU CHUIIMHBI (MOTYJIs1)

a) OcHoBHas JuTEpaTypa:

1. Tonbiuckas, @.A. I'eonorus. ['eonorust yroibHBIX MECTOPOXKAECHUH [DIEKTPOHHBIN
pe-cypc]: yaeoHO-MeTommueckoe mocodue / D.A. Tombiackas. - MockBa: MUCHC, 2017. - 40 c.
—Pexum noctymna: https://e.lanbook.com/book/108103 . — 3ar. ¢ sxpaHa.

2. Camu, W.H. TeorexHomormu Tmpu pa3padOTKE pPYIHBIX MECTOPOXKICHUIH
[DnexkTpoHHEIH pecype]: yuebnoe nmocodbue / .H. Capuu, A.A. I1aBnos, B.11. Mycradun, B.A.
PomanoB. — MockBa: Topras knmra, 2013. — 128 c¢. — Pexum nocryma
https://e.lanbook.com/book/49758. - 3ari. ¢ sxpaHa.

1. Tpy6enkoii, K. H. OcHoBbI TopHOTO fema [DnekTpoHHBIN pecypce] : yueonuk / K. H.
Tpy6euxoi, 0. I1. I'amuenko. — Mocksa : Akanemuueckuit [lpoext, 2020. — 231 ¢. — ISBN
978-5-8291-3017-6. // Jlanp : sneKkTpoHHO-OMONMMOTEYHAst cuctema. — Pexxnm moctyma: URL:
https://e.lanbook.com/book/132543 — 3ari. ¢ skpaHa.

0) lomotHuTeIBHAS IUTEpaTypa:

1. Homoxwupos, JI. B. Texnomoruss pa3pabOTKH YroJbHBIX MECTOPOXKICHHUMA
[DnexTponHbIit pecypc] : yuebnoe mocodue / JI. B. Jlomoxwupos, U. A. Ileranes ; MI'TYV. -
Maruutoropek : MI'TVY, 2018. - 1 snekrpon. onr. auck (CD-ROM). - 3aru. ¢ Tuty.



JKpaHa. Pexum JOCTyIIa: URL:
https://magtu. mformsystema ru/uploader/fileUpload?name=3445.pdf&show=dcatalogues/1/1514
254/3445.pdf&view=tru - ISBN 978-5-9967-1127-7. - CBenenus gocrynHsl Takxke Ha CD-ROM.

2. Jlomosxupos, /1. B. [IpoexTupoBanue ¥ miaHUpOBaHUE OTKPBITHIX TOPHBIX paboT €

MIPUMEHEHHEM COBPEMEHHBIX MPOTPAMMHBIX CPENICTB [ DIEKTPOHHBIN pecypc] : yueOHOoe mocodue

[ 1. B. Homosxkupos, U. A. ITertanes ; MI'TVY. - Marautoropck : MI'TVY, 2018. - 1 s5ekTpoH. OrIT.

muck  (CD-ROM). - 3arm. ¢ Turyn. o9kpana. — Pexwum  jmocryma:  URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=3474.pdf&show=dcatalogues/1/1514
291/3474.pdf&view=true - ISBN 978-5-9967-1246-5. - Csenenus noctymnHbl Taxxe Ha CD-

ROM.

3. loponpanuenko, B.U., [ImutpueB A.I1.. OCHOBEI TOpHOTO Jeia [ DIeKTPOHHEIN pecypc]:
VYueOHuKk 115 By30B. — 2-¢ u3a. crep. M.: M3narenbctBo «l'opHas kuura» , 2016. — 443 ¢. —
Pexxum nocryna: https://e.lanbook.com/reader/book/101753/#1. - 3aru. ¢ skpaHa.

4. KonecuukoB, B.®. TexHOJOrMs U KOMIUIEKCHAas MEXaHW3alUsl OTKPBITBIX T'OPHBIX
paboT [DneKTpoHHBIH pecypc]: yueOHoe mocobue i CTyAeHToB cnennanbHoctu 21.05.04
«["opnoe ne-no» / B.®. Konecaukos; B.JI. Maptesino; Ky3['TY. - Kemeposo 2017. - 189 ¢. —
Pexxum mocryna: https://e.lanbook.com/reader/book/105426/#1. - 3ari. ¢ sxpaHa.

5. Boponkos, B.®. Ilpoueccel OTKpPBITBIX TOpHBIX PabOT [DiEeKTpOHHBIH pecypce] :
yuebHoe nocodue / B.®. BoponkoB. — Dnektpon. nan. — Kemeposo : Ky3['TY umenu T.O.
I'opbauera, 2017. — 167 c. — Pexum moctyma: https://e.lanbook.com/book/105386. - 3arm. ¢
JKpaHa.

B) MeToaunyeckue ykasaHus:

1. JHomoxupoB JI.B. Texuomorus pa3paOOTKH  YrOJbHBIX MECTOPOKIACHHIA.
MeTtoanyeckre yKa3aHus 110 BBIITOJIHEHHUIO MMPAKTHYECKUX padoT mo Kypey «Pa3zpaboTka pyaHbIX
U YrOJbHBIX MECTOPOXKICHHUN» JJI CTYIEHTOB BceX (hopM oOydeHus: crneuuansHoctu 130403
«OTKpBITHIE TOpHBIE paboTh» Marautoropek: MI'TY, 2014, 72 c.

2. Tapume C.E., Kapaynos I'.A., Kapayno H.I'., lomoxupos [I.B. Bckpeitue n
CHUCTEMBI pa3pabOTKH MeCTOopoxkaeHHi: Yuel. mocobue. Maruutoropck: 'OY BIIO MI'TY,
2009. 129 c.

3. Kapaymo TI'.A., T'aBpumeB C.E., Ilepmmu [I'.JI., Kapaymo H.I'. BckpsiTe
MecTopoxkaeHui. Yueb. mocobue ¢ rpudom YMO. Maruutoropek: ['OY BITIO «MI'TY um. I'.1.
Hocosay, 2006. — 108 c.

4. YronsaukoB B.K., TepexoB B.®., /lennucos C.E., 3unypoB A.B. OCHOBBI TEXHOJIOTUU
OI'P. Marunutoropck: MI'TVY, 2005.



r) [Iporpammuoe ooecrieuenue u UHTEpHET-pecypehbl:
IIporpammHoe o0ecniedeHue

Haumenosanue 110 Ne norosopa Cpoxk aeicTBUsI JIMLIEH3UN
MS Office 2007 Ne 135 ot 17.09.2007 SeccpouHo
Professional
7Zip CBOOOJTHO 0ecCcpovHO
FAR Manager CBOOOJTHO 0eccpovHO
MathCAD v.15
Education University |/1-1662-13 or 22.11.2013 6eccpodHo
Edition
Autodesk AutoCad | o6 19 0199 112011 GecepoumHo

2011 Master Suite
Autodesk Inventor

Professional 2011 K-526-11 01 22.11.2011 0eccpouyHO
Master Suite
BAICé“)H Komnac 3D |1 561.17 or 16.03.2017 GeccpouHo
Bbpay3zep Yandex CBOOOJTHO OeccpouHo
LibreOffice CcBOOOIHO OeccpodHo
MS Visual Studio CBOGOILHO
2017 Community pacnpgﬂpaHQeMoe 1o 0eccpouHo
Edition
IpodeccuonabHbIe 62351 AAHHBIX H HHYOPMANHOHHBIE CIIPABOYHbIE CHCTEMBI
HasBanue kypca Cchuika

DnexTpoHHas 0aza mepHOAMYECKUX H3daHuii East
View Information Services, OO0 «MUBUC»
Hannonanenas wHGOpMaIMOHHO-aHATUTHYECKAS
cucrema — PoccuiiCkMi HMHIEKC  HAy4dHOIO
IMouckoBas cucrema Axamemust Google (Google
Scholar)

Nudopmanmonnas cucrema - FEnuHoe OKHO URL: htto://window.edu.ru/
J0CTyna K UH(OPMAIIMOHHBIM pecypcam -y AR

denepanbHOe  roCyqapcTBEHHOE  OMODKETHOE URL: http://www1.fips.ru/
YUpexKICHUE «DenepanbHbINA WHCTUTYT ' ' S

https://dlib.eastview.com/

URL.: https://elibrary.ru/project_risc.asp

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

9 MarepuajibHO-TEXHHYECKOE 00ecneyeHne TUCHUTINHBI (MOTYJIsT)

MarepuanbHO-TEXHHUECKOE 0OecreueHre TUCIUIITNHBI BKII0YAeT:

VY4eOHble ayTUTOPUU JUIS TIPOBEICHHS 3aHATHH JIeKIMOHHOTO THia (MynbTUMeauiHbIE
CpeICTBa XpaHEHUs, Tepeiaun U NpeaAcTaBIeHus nH(OpMaIun).

VY4eOHble ayTUTOPUU ISl IPOBEICHUS MMPAKTUYECKUX 3aHATUH, BBIIOJHEHHUS KYPCOBBIX
paboT, TPYMITOBBIX ¥ HHIMBUAYAIBHBIX KOHCYJIbTAUN, TEKYIIETO KOHTPOJISI H IPOMEKYTOTHOMH
arrectauuu (MynbTUMEIUITHBIE CPEICTBA XPAHEHUS, IIEpeJauu U MpeICTaBIeHUs] HH)OPMAIIH.
Kommieke TeCTOBBIX 3aJaHUi ISl IPOBEIEHHS IPOMEXYTOUHBIX U PYOEKHBIX KOHTPOJIEH).

[Tomemenuss s caMmocTosiTeNnbHOM — paboTel  oOyuarommxcst  (IlepconanmbHbIe
kommbioTepsl ¢ nakeroM MS Office, Beixonom B MHTEpHET M ¢ JOCTYNOM B 3JIEKTPOHHYIO
HH(pOPMaITMOHHO-00Pa30BATENBHYIO CPETy YHUBEPCUTETA).

[ToMemenust Ui  XpaHeHHsT M HPOPUIAKTHYECKOTO OOCTYXHBaHHUA Y4eOHOTO
obopynoBanus (Illkader mis xpaHeHus y4eOHO-METOAMYECKOW JTOKYMEHTAllUH, Y4eOHOTO
000pyI0BaHUS U YU€OHO-HATJIATHBIX TOCOOUI).


http://window.edu.ru/
http://www1.fips.ru/

pnioxenne 1

YueOHO-MeTOAMYECKOE O0ecTIeyeHHe CAMOCTOSITEIbHOM PadoThl 00y4arOINXCSI
HanMeHoBaHMe NPAKTHYECKUX 3aHATHIA:

1.

2.

w

Tunb! TMHUN ¥ UX Ha3HAYCHHME Ha 4epTeKaX OTKPBITHIX FOpHBIX pador. O603HaUeHHE
OTKOCOB YCTYIIOB U HAaCBIIEH.

bectpancnoptHas pa3pa®oTka BCKpBIIIHOIO yCTyla HajA [OJIOTUM  IUIACTOM
(«PalfuMxXuHCKash cxema).

Pa3paboTka mojaororo yrojabHOro mnjiacta npsMbIMU KapbepHBIMH JIOIIATaAMHU.
Pa3zpaboTka cBUTHI U3 ABYX CONM)KEHHBIX IOJIOTUX YTOJBHBIX IIACTOB OOpaTHOM
TUJIPABIMYECKOM J10MaTOM.

PazpaGoTrka cBUTBI M3 JBYX COJMIKEHHBIX HAKJIOHHBIX IUIACTOB  OOpaTHOMN
TUAPABIMYECKON JIOTIATOM.

Pa3zpaboTka HakinonHoro (10 20°) mracta 0yJib103epOM-PHIXJIUTENEM C TIOTPY3KOU YIIIS
IIPSIMOM KapbePHOM JIONATOW HUJIIM KOJIECHBIM ITOIPY3YHUKOM.

3adanus u ucxooHnvie OaHHblE 0N LINOIHEHUA NPAKMUYECKUX padom no oucyuniune
«Pazpabomka pyoHbIX U y20716HBIX MECHOPOHCOCHUT):

IIpakTuyeckasi padora Ne 1

Tema. Tunel JuHMM M UX HAa3HAYEHME HA 4YEPTEKaX OTKPBHITBIX TOPHBIX padoT.
O0o03Ha4YeHNE OTKOCOB YCTYIIOB U HACBIIEH.

Heap padorbl. M3yunTs TUNBI JIMHUN U UX Ha3HAYEHUE HA YEPTEXKAX OTKPBITHIX FOPHBIX
paloT, B TOM 4HCIIe Ha MacnopTax 3a00€eB NP BeJICHUH FOPHBIX pabOT Ha YTOJIbHBIX pa3zpe3ax

3amanue:

1. I3yuuTh MaTepuan npakTH4eckoi paboThl.

2. Ha nepBoMm nucte anpboMa 1o MpakTHYeCKUM paboTaM BOCIIPOM3BECTH B KapaHJalle Bce
cxeMmbl pucyHka 1.1 ¢ coOnroieHneM cTanapToB Ha 0003HAUYEHUE OTKOCOB YCTYIIOB M ITPOCTAaBUTh

HOMEDPA JTUHUMN.
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Puc. 1.1 — [Ipumepsr 0603HAYCHUST OTKOCOB YCTYIIOB:
a — BCKPBIITHOW YCTYM; O — yrOJIBHBIA YCTYIT, B — MIPEIOXPAHUTEIIBHBIN



MOPOJHBIN BaJ; T — NPEIOXPAHUTEIbHBIA BaJI U3 YTIJIA; 1 — IOPOJAHAS HACKHIIb HA MOJIOTOM
MMOBEPXHOCTH; € — MOJIYBbIEMKA-TIOJIYHACHIIIb; K — YCTYI
10 [IOPOAOYTOJIbBHOMY MacCHUBY; 3 — sIPYC BHYTPEHHETO OTBajla

IIpakTnyeckas padora Ne 2

Tema. bectpancnopTHast pa3paboTKa BCKPHIIIHOTO YCTyIa HAJT MMOJIOTHM IJIAaCTOM
(«PaifunxuHCKas» cxema).

Heapb padotbl. U3ydnTh TEXHOJOTUIO Pa3pabOTKU BCKPBIIIHOTO YCTYIA HaJl MOJIOTUM
YrOJIbHBIM IUIACTOM C TIEPEBAIKOM ITOPOJIbI AparjiaiiHoOM BO BHYTpEeHHHUM oTBa (puc. 2.1).

Puc. 2.1 — IlapameTpbl HAYAJILHOTO W KOHEYHOTO CTATUYECKHUX ITAINOB IPHU MOCTPOCHUU
OEeCTpaHCIIOPTHOM CXEMBI DKCKABAIUU:

3aganue:

1. U3yunth mOpSIOK pa3paboOTKW pas3Baja yCTyma JparijalHOM C  OTCBIITKON
IBYXBSPYCHOTO OTBana (puc. 2.2).

2. BbINONHUTE YepTEX Macrnopra 3a00st COTIaCHO BBIIAHHOMY BapuaHTy (Tabmnuia 2.1).



Puc. 2.2 — bectpancnioptHas pa3paboTKa BCKPBIIIHOTO YCTyIa
HaJ IOJIOTMM YTOJIbHBIM I1acToM («PaliunxuHcKasy cxema)

Ha pucynke 2.2 npunstelie 0603HadeHus: Ry, Ry — paguyc yepnanus u pasrpy3ku Jpariaiina,
M; |l — [TOTIEPEYHOE CMEIICHHE OCH X0J1a JipariaiiHa (orpeensercs rpadudecku Ipy MOCTPOCHUN
nacropra 3abod), M; M — cMelleHne ocu Xoja ApariaiiHa mpu pabore, M; S;, — cedeHHe
TIPOMEKYTOUHOM TPACCHI, M2, Ses — CeUeHNe COPOIICHHOI B3PBIBOM MOPOIBI, M; Yy — FeHEPaIIbHbIN
yrojl OTKOCa OTBaja, Tpajl; @ — CMEUICHHE 10 BEPTHKAIN OTBAIBHBIX SIPYCOB M3-32 IMOJIOTOTO
3ajieraHus riacrta, M; B — MUHUManbHOE pacCcTOsIHUE OT OCH XO/1a JipariaiHa 10 BepxHeil OpoBKu
MIEPBOTO SIpycCa, M.

B = 0,5111,+3,
rae Ul — mmpuHa Xo1a apariaiHa, M.

Ilnomann S;, U Ses omnpenenuts rpado-aHaIUTUYECKUM MeTomoM. PaccduTath
KOX(QPHUIMEHT MepesKCKaBaluu B mpodure:

S. .
K — Tp K _ SL
p Kp Keo c6 KP

Tabmuna 2.1-BapuaHTsl 3a1aHuit

[Taratomue gpariaiHel
N OII 11.70 [ OII 11.75 [ OII 15.80M [ OIII 20.90
apaMeTphl Bapuanter
p

1 2 3 4 5 6 7 8 9 10 11 12 13 14

H, m 31 32 34 33 33 38 37 34 33 37 38 38 42 41
A, M 30 35 35 33 33 35 35 35 35 40 40 40 40 40
¢, Tpan 6 6 8 8 10 8 10 8 10 12 10 8 10 12
Oy, TPAJT 70 70 75 70 70 75 75 70 70 75 75 70 75 75
m, M 4 5 6 7 8 9 10 11 12 13 11 12 13 14
Yr» TPAT 24 26 29 27 28 28 29 28 29 30 31 27 28 30
rpaj 37 37 43 37 37 43 43 37 37 43 43 37 43 43
Hoy, Tpan 25 25 35 25 25 35 35 25 25 35 35 25 35 35
K, 13 | 135 |14 1,35 | 1,35 14 1,4 135 | 1,35 1,4 1,4 1,35 1,4 1,4
B,, M 27 28 39 29 33 43 42 34,5 30 42 43 27 48 a7
hy,m 26 27 26 28 28 27 26 29 28 26 27 32 29 29
hy,m 24 29,5 | 28 28 28 28 27 27 25,5 28 29 33 31 |[305




h3,M 23
hs, M 12,5

28
15

31
21

29
16

31

28

33,5

31,5

30

38

37,5

37

39,5

36,5

18

22,5

23,5

17,5

17

25,5

23

16,5

26

24

Tema. PazpaboTka 1mosororo yroJpHOro miacta npsiMbIMU KapbepPHBIMH JIONAaTaMHU.
Heab padoThl.

N3yuuts

IIpakTnyeckas padora Ne 3

TEXHOJIOTHIO pa3padOTKU TMOJOTOro Ijjacta MpsSMOM
MEXaHWYECKON WIJIM THIPABIMYECKON KaphbepHOU jonaroi (puc. 3.1).

Puc. 3.1 — ITapameTpbl 3aX0JIKU 1O YTOJILHOMY IIJIACTY:
M — MOIIHOCTH IUIACTa, M; A — NIMPHUHA 3aX0AKH, M; ay,

a — COOTBCTCTBCHHO YCTOI‘/‘I‘II/IBBII‘/‘I n pa6011m“1 YTJIbl OTKOCA yCTyIla, I'pan;

3aganue:
1. W3yuuTh NOPSIIOK IMPOU3BOJICTBA JOOBIYHBIX PAOOT MPSIMBIMH JIOIATAMH.

¢ — yroJ 3aJIeraHus IJ1acTa, rpaj

2. BhINOSHHUTH YepTeKHU macmopTa(-oB) 3a00s1(-€B) COrMIaCHO BBIAHHOTO BapHAHTA

(tabauma 3.1).
Tabnuua 7.1-BapuanTsl 3aganuii
OKTI-5A JAI'3-1200 R-984CL
Mapamerpsr ©=>0 [ ©=I00 | =50 | ¢=I00 | =150 ©=100 | ¢=I>0
BapuanTsl
1 | 2 3 | 4 | ) | 6 | 7
A, M 35
m, M 4 6 8 8 10 10
he, M — ) — ) 4 6 5}
TapameTpsr BapuanTsl
8 | 9 10 | 11 | 12 | 13 | 14
A M 40
m, M 8 7 8 8 10 10
he, m — 5 — 7 6 6 7
JIns Bcex BapMaHTOB IPUHMUMATH: yriieBo3 benA3-7527; a = 70; ay = 65
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Puc. 3.2 — BapuaHnTsl pa3paO0oTK{ MOIITHOTO MOJIOTOTO TJIacTa:
a — MpsIMOI MeXaHNYECKOH JIONaTON WIIM TUAPABINYECKON JIOMATOM MPH yIilax 3ajeraHus rmiacTta
¢ <5°; 0, B, T — mIoCJIOMHas pa3paboTKa Iu1acTa Mpu yriax 3ajneranus 6—15° cooTBETCTBEHHO
MIEPBOT0, BTOPOTO, TPETHETO CIIOEB



IIpakTnyeckas padora Ne 4

Tema. Pa3paboTka CBUTHI U3 JBYX CONM)KCHHBIX ITOJIOTHUX YTOJBHBIX IJIACTOB OOpaTHOM
TUJPaBINYECKOM JIOMATOM.

Heap padorpl. M3yunTh TEXHOIOTHIO pa3felibHOM BBIEMKHU IUIACTOB YIJIS U MOPOJIHOTO
MEXKYIUIACThs TPU pa3pabOTKe ABYX CONIMMKEHHBIX MOJIOTHUX 1miacToB (puc. 4.1).

Puc. 4.1 — ITapameTpsbl 3aX0AKH, BKIIOYAOILEH /1BAa YTOJIBHBIX I1JIACTA U MEKIYIIIACThE:
A — mMpuHa 3aX0JIKH, M; Oy, 0. — COOTBETCTBEHHO
yCTOMUYUBBIN M pabouuil yrisl OTKOCA yCTYIa, IPpajl; @ — yroj 3ajJeraHus
IIJIaCTOB, I'PAJ; O, — YTOJ OTKOCA HUYKHErO OTBAJIBHOIO sIpyca, Ipaj;
b — mmpuna 6epmbl 17151 yCTaHOBKM OypOBOTO CTaHKA IPU 00ypHBAHUN
Mexaymiactes (b = 10 m)

3aganue:

1. M3y4uth MopsAaoK pa3pabOTKU IUIACTOB M MEKIYIUIACThS 0OPATHON THAPABINYSCKON
JIOTIATO# COTNIacHO MpUMepaM, MOKa3aHHBIM Ha pUCYHKe 8.2.

2. BoimonHUTh YepTexu nacrnopta(-oB) 3a00si(-€B) COIrJIACHOTO BBIJAHHOMY BapUaHTy
(tabauma 4.1).

Tabmuma 4.1
BapuanTel 3a1anui
OO6parHas rugpaBiIdecKas Jornara
Ilapamerp Caterpillar 365C; E = 3,6 M Liebherr R984C; E=4,7 »°
bI BapuanTsr

1 2 3 4 ) 6 7 8 9 10 11 12 13 114

A M 35 | 40 | 35 | 40 35|40 | 35 [ 40 | 35 | 40 | 35 | 40 | 35 |40
¢, rpag 5 6 7 8 9 10 11 5 6 7 8 9 10 |11
M, m 3 4 5 6 7 4 6 5 7 6 6 7 6 5
my, M 8 7 7 6 5 5 6 7 7 6 6 5 6 5
My, M 8 7 7 6 5 5 6 7 7 6 6 5 6 5

Jns Beex BapuaHTOB: 0. = 70°; oy = 65°; o, = 37°

Kareropus nopox o tpyanoctu skckaBanuu — 1V, yris — 111,

BriBo3ka mopoer — aBrocamocBaiamu benA3-7548A, yris — benA3-75303
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Puc. 4.2 — Iactiopra 32005t mpu pa3zpabOTKe CBUTHI U3 JBYX CONMKEHHBIX TIACTOB 00OpaTHON
TUAPABIMYECKON JIOMATOMN:

a — BEPXHEr0 yroJIbHOTO IJIacTa OJHUM CII0EM; O — YTOJIBHOTO «KJIMHA» MOJ] aBTOJ0POTOM; B —
B30PBAHHOM MOPO/IbI MEXKIYIUIACThS] OAHUM CJIOEM (TIOPOAHBIN «KJIMH» OTpabaThIBAETCsS MO
cXeMe, IOKa3aHHOW Ha pucyHKe 4.2, 0); I — HUKHETO IJIacTa OAHUM CJI0eM (YTOJbHBIN «KIHH
oTpabaThIBaeTCs MO cXeMe, MoKa3aHHOW Ha pucyHke 4.2, 0)

IIpakTHyeckast padora Ne 5

Tema. PazpaGoTka CBUTHI U3 IByX COJIMKEHHBIX HAKJIOHHBIX IIACTOB OOpaTHOM
TUAPABIAYECKON JIOMATOM.

Heab padorel. M3yunTh TEXHOIOTHIO pa3pabOTKU CBUTHI U3 JABYX COJMKEHHBIX
HAKJIOHHBIX [UIACTOB M MEXYIUIACThsI 0OpAaTHOW THIpaBIHYECKOi Jtonatoi (puc. 5.1).

W
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Puc. 5.1 — ITapameTpsl 3ajeranus I1acToB Ha YCTYIE, pa3pabaThIBa€MbIX IO CXEME C IPOXOAKOM
pa3pe3HOM TpaHUIEN CO CTOPOHBI KPOBIJIM BEPXHETO IacTa: H — BpIcOTa BCKPBIIIHOTO yCTyNa, M;
(¢ — YroJI 3aJIeTaHus IJIaCTOB, I'Paj; My U My — COOTBETCTBEHHO MOLIHOCTh HMYKHETO U BEPXHETO
IJ1acTa CBUTHL, M; M — MOIIHOCTh MEXIY-IIIIACThs, M; B,— IMpuHa pa3pe3Hoy TpaHILEH 110 JHY
(B: = 3Mm); 0, 0. — COOTBETCTBEHHO YCTOMYMBBIN M paOOYMil YIIIbI OTKOCA BCKPBIIIHOTO YCTYNa,

rpan

3amanmue:

1. V3y4nTh MOPSAOK MPOXOJKH TPAHIIEH C Pa3pabOTKON TUIACTOB M MEXKIYTIIACThs
00paTHOM TUIPABIMYECKON JIONMATOW COTJIACHO TPUMEPaM Ha pUCYHKE 5.2.

2. BBINOJIHNTE YePTEXKH MACIIOPTOB 3a00€B COTTIAaCHO BBIIAHHOMY BapuaHTy (Tabmuia 5.1).



Ta6muma 5.1-Bapuantsl 3ananuii

OOpaTHas THAPABINYCCKAs JIOTIaTa
I Caterpillar 365C; E= 3,6 M° | Liebherr R984C;E = 4,7 »°
apaMeTpel BapuanTst
p
1 2 3 4 5 6 7 8 9 10 11 12 13 14
¢, rpaj 22 25 28 30 35 40 45 24 28 30 35 40 40 45
M, m 4 5 6 7 8 9 10 4 6 5 8 7 10 9
m, M 3 4 5 6 7 8 6 6 8 7 6 5 4 3
my, M 6 7 8 7 6 4 4 6 4 4 5 8 7 8
Jns Bcex BapuanToB: 0. = 70°% a, = 65° By =4 M
Kareropus nopox o TpymHoctH kckaBarwu — IV, yros — 111
BriBo3ka mopos! — aBTocamocBanamu benA3-7548A, yris — benA3-75303
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Puc.59.2 — JIByxcnoiiHas pa3paboTKa CBUThl HAKJIOHHBIX ILIaCTOB:
a, 0, B — BEpXHEro IJjacra npH1 pa3padoTKe BEpXHEro CIIos; I, 1 — TO K€ HUKHETO IU1acTa



IIpakTuyeckas pa6ora Ne 6

Tema. Pazpabotka HakiioHHOTO (10 20°) Tu1acta OyJibI03€pOM-PHIXJIUTENIEM C TIOTPY3KOU
YISl IPSIMOI KapbepHOM JIOMaTOM UM KOJIECHBIM MOTPY3UYUKOM.

eas padorsl. M3yunts TexHOIOTHIO pa3paboTku HakiaoHHOro (15-20°) mmacra c
IpUMEHEHHEM OyIbI03epHO-PHIXIUTENBHOTO arperara (puc. 6.1).

Puc. 6.1 — ITapameTpsl 3asieranusi HAKJIOHHOTO TIIacTa:
H — BbICOTa BCKPBILIHOTO yCTYIIA, M; () — YTOJI 3aJIeTaHusl IJ1acTa, Tpaj;
M — MOIIHOCTS IJ1acTa, M; B, — mIMprHa TpaHCIIOPTHOM MIIOLIAAKH, M

3ananue. PaccunTarh mapaMeTphl ¥ TOCTPOUTH ACTIOpTa 3a00€B ISl pa3pabOTKH BEPXHETO
iacTa, MEXKIYIUIACThs W HIDKHETO IIacTa B YCIIOBHSAX, COOTBETCTBYIONIMX ITOJIYYCHHOMY
BapuaHTy (Tabaumna 6.1). Yepreku BoimonHuTh B Macitabe 1:500.

Tabnuma 6.1-BapuanTsl 3ananuit

BapuanTsl

1 [ 2 3] 4567 89 [10]11]12]13]14

Prixnenue nopoas! 1 yris

J3-126A | J3-129XL | J13-129XL | A3-129XL | J3-126A | A3-129XL | J3-129XL

BrieMka 1 orpy3ka mopozsl 1 yriis

[Tapamerp
IIpsimble KapbepHBIE JIONATHI
bl Konecnsie morpyzunku™
MEXaHUYECKUE THIPaBIMYECKUE
OKTI-5A RH-40E TO-21.1 | WA-700-1
BrIB0O3Ka IOpOIBI
BenA3-7555 | BenA3-7548A | BenA3-7548A
BriBoska yriist benA3-7527

H, m 6 6 8 10 6 8 8 10 6 6 8 8 10 10
¢, Tpax 15 18 20 16 20 17 15 18 16 20 16 15 17 20
m, m 2 2 2 2 2 2 2 2 2 2 2 2 2 2
hy, M 3 3 4 4 3 4 4 4 25 | 25 4 4 4 4
B, M 28 28 28 28 23 23 26 26 23 23 28 28 28 28

* Jlyist MOTPY3YMKOB € KOBIIOM 3—9 M MIPUHST PHIXJINTENBHBIN arperaT Ha 0a3e TpakTopa
JIOT-250, ¢ KoBIIOM €MKOCTBIO 9—12 M — Ha 6ase TT-330P-1.
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Puc. 6.2 — Pa3paboTtka AByX COMMKCHHBIX MOJIOTHX MacToB (¢ = 15-20°)
OyJIbJ103€PHO-PBIXIUTEIBHBIM arperaToM C Morpy3Koi:
a— MPSIMOW MEXaHUYECKOH WITH THUIPABIMICCKOH JIONATOM; 0 — (PPOHTAIBLHBIM KOJIECHBIM
IOTPY34YNKOM

Ayoumopnuie konmpoavuvie pabomot (AKP)

1.T'opHOIOOBIBAOIIIME OTPACIH W MX POJb B HAPOJHOM X03siiicTBe cTpaHbl. OCHOBHBIC
BUJIBI TIOJIE3HBIX UCKOMAEMBIX.

2.HopmupoBanue 3anacoB Ha kapbepax. [llupunra paboueii mionaaky 1 moKa3aTeinu
paboThI Kapbepa.

3.ChipbeBas 0a3za pyj YepHBIX METAJLIOB.

4.CoipbeBas 6a3a IIBETHON METAJUTYpIHH.

5. TlpumeHeHHE  TEPCHEKTHUBHOTO  BBIEMOYHO-TIOTPY304YHOTO M TPAaHCIOPTHOE

obopymoBaHue.

Ilepeuens mem 01 n0020MOGKU K CEMUHAPCKUM 3AHAMUAM:
1.OcHOBHBIEC TPOU3BOACTBEHHBIE 0OBEIUHEHHUS 110 OTKPBITOM T0OBIYE YIIIS.
2.I'opHO-000TaTUTEIHHBIC KOMOWHATHI.
3. XapakTeprucTuKa OCHOBHBIX PETHOHOB OTKPBITOM JOOBIYU Py LIBETHBIX METAIIJIOB.
4.0npeneneHrne OCHOBHBIX HAMPABICHUN PAa3BUTHS TOPHBIX pa0OT HA IJIAHUPYEMBIN TIEPUOI.

Ilepeuens mem u 3a0anuii 011 NOO20MOBKU K IK3AMEHY:

["opHOIOOBIBaOIIE OTPACIM U MX POJb B HAPOJAHOM XO3sAHCTBE cTpaHbl. OCHOBHBIE BUbI
MOJIE3HBIX HCKOMAEMBIX.

2 CocTosiHME U MEPCIEeKTUBbI OTKPBITOM 10OBIUM yIisl U pynsl B Poccum u3a pyGesxom.
OcoOeHHOCTH BEJEHHSI OTKPBITHIX TOPHBIX PabOT HA PYIHBIX U YTOJIbHBIX MECTOPOKICHUSX.
Hopmuposanue 3anacoB Ha kapbepax. Kareropuu 3anacos.

Knaccugukanus 3amacos 1o CTE€NEeHU pa3BeIaHHOCTH.

Knaccugukanum 3amacoB mo creneHu mnoarorosineHHocTw: no H.B. MensnukoBy, B.B.
PxxeBckomy, A.M1. ApceHTbeBY.

6 Meroapl HopMmHpoBaHus 3amacoB. lllupuna paOoueil IUIOIIAZKKM W XapakTep ABHXKEHHS
3anacoB. [lIuprna paboueil niuomaaky 1 nokaszarenu padoTsl Kapbepa. MeTo bl onpeiesieHus
HMIMPHHBI pabouell MIoLaIKu.

7 Ponb yrns B 3Hepreruyeckom Oanance crpanbl. OCHOBHBIE TOTPEOUTENN IO PETUOHAM CTPAHBI.

8 JloObIua roprouymx CiIaHIIEeB.

9 OcHOBHBIE MPOU3BOCTBEHHBIC OOBEIMHEHUS 110 OTKPBITOI TOOBIYE YTIIS.

10 XapakrepucTuka OCHOBHBIX YIJiel0OBIBAIOIIMX OacceiiHOB, KJIMMAT, MOLIHOCTh U YCJIOBUS
3aJIeraHusl OCHOBHBIX YTOJIBHBIX IJIACTOB OCHOBHBIX MECTOPOKACHUM.

11  VYronmp: Mapku, pa3BeJaHHOCTb, 3amachl, (PU3UKO-TEXHUYECKHE XapaKTEPUCTUKU
MOKPBIBAIOIIUX U BMEUIAIOIINX OO/ BCKPBIIIN, THAPOT€0JIOTHYECKUE YCITOBUS.

12 IMpunuun pa3zpaboTKN KapbepHBIX MOJEH YroJdbHBIX MECTOPOKACHUNH. CHUCTEMBI pa3paboTKH U
napaMeTpbl MX 3JEMEHTOB, BCKPBITHE PaOOuYMX TOPU30HTOB M OpraHu3anus paboT Npu
AKCKABAaTOPHO-OTBAJIBHBIX TEXHOJIOTUYECKUX KOMILJIEKCAX HA YIOJIbHBIX MECTOPOXKICHUSX.

13 Cxembl ¢ mepeBaKoi IOPO HAAYTOJIEHOW TOJIIN M MEPEBO3KOI ¢ BEPXHUX TOPHU30HTOB BO
BHYTPEHHHE M BHeIIHHE OTBaJbl. (OCOOEHHOCTH pa3pabOTKU MHOTOIJIACTOBBIX U
MHOTOCBUTOBBIX MECTOPOKICHUH.

14 OcoOeHHOCTH TEXHOJIOTUM TOPHBIX pabOT MpH YINIAX, CKIOHHBIX K CaMOBO3TOPAHUIO.
Pa3zpaboTka TOHKHX U CJIOKHBIX IJIACTOB.

15 VnpasneHue kauecTBOM NPOAYKLIHMH YrOJbHBIX Pa3pe30B M KOMIUIEKCHOE MCIIOJb30BAHHE
ChIpbsi: KaudecTBEHHbIe XapakTepucTuku yrias; ['OCTsl M TeXHHYECKHME YCIOBHS Ha
HCKOIIaeMbI€ YTJIM; METO/IbI ONPOOOBaHUS; IOTEPU U pa3yOOKUBAHUE YIIIS;

16 YmnpaBienue kauecTBOM HPOAYKIHH YrOJbHBIX Pa3pe30B U KOMIUIEKCHOE HCIIOJIb30BaHUE
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CBIPBS: CBSI3b TEXHOJIOTMYECKUX KOMIUIEKCOB C BEJIMYMHON MOTEPh M pazyOOoKUBaHUS;
B3aMMOCBS3b 100BIYM U 00OTaIeHHs]; CTA0OMIM3AIIMSI KaueCcTBa yIJisl.

17 IomyTHbIe MONIE3HBIE HCKOIAEMBIE MTPH JOOBIYE YTIIsl, HAIPABICHHS UX UCIIOIb30BAHUSI.

18 OxpaHna npupoaHBIX PECYpPCOB MPHU OTKPBITHIX TOPHBIX paboTax: oxpaHa aTMoc(epbl, BOJAHBIX
pPECYpCOB U HeJlp; BOCCTAHOBJICHUE HAPYIIEHHBIX 3eMEJIb.

19 CroipbeBas 6a3a pya YepHBIX METAIOB. XapaKTEPUCTUKA OCHOBHBIX PETMOHOB OTKPBITOM
JOOBIYH Pyl YePHBIX METAJUIOB. XapaKTEPUCTHKA KEJIE3HBIX, MAPTAHIIEBBIX K XPOMOBBIX PY/I.

20 Ilponeccsl pyA0NOArOTOBKU U OOOTAIICHUSI DY/ YEPHBIX METAJLIOB.

21 OCHOBHBIE CBEICHHUS O METAJUTYPrHI€CKOM IIPOIECCE, MOYICHNUE TYTYHA U CTaJICH.

22 OcoOEHHOCTH TEXHOJIOTHH Pa3pabOTKU KeENe30PYAHBIX MECTOPOKIACHHUH.

23 DKcIUTyaTanus JKeJIe30pYAHBIX KapbepoB IO 3TamaM, OCOOCHHOCTH BCKPBITHS M BEICHUS
rOpHBIX paboT. TexHonorus paboOT BHICOKUMU yCTYIIaMH.

24 PanuoHaNbHBIE CXEMBI TPAHCIIOPTUPOBAHUS [T TTTyOOKUX TOpU30HTOB. [IprMeneHme
KOMOMHHPOBAHHOTO TPAHCIIOPTA.

25 CoBMmecTHast pa3paboTKa TPYIIIbI KEIe30PYIHBIX MECTOPOKACHUM.

26 YmupaBineHHE KadyeCTBOM IPOIYKIMH KapbepoB IO JJ0ObIUE Py YEPHBIX METaJIOB:
3aBHCHUMOCTH KauecTBa pyJ OT KauecTBa FOPHBIX paboT, MOKa3aTelb KOHIUIUI Ha Kapbepax
YepHOW METAJUTYPrHM M HMX BJIHMSHHAE Ha MPOLECCHl PYAOMOATOTOBKH M OOOTalIeHHE Py,
O0COOCHHOCTH TEXHOJIOTUU YCPEAHEHUS Pyl YEPHBIX METAJUIOB.

27 KOMIUIEKTHOCTh UCIIOJIB30BaHUS PYJHOTO CBIPhS, MTOPOJ BCKPHIIIN M OTXOJI0B OOOTAIICHUS;
po0IieMbl TepepadOTKH OKUCICHHBIX KBAPIIUTOB.

28 IloTpeOHOCTH HApOIHOTO XO3SUCTBA B IBETHBIX MeETaIax. AJIIOMHHHEBAs, MeIHas,
MOJIMMETAIITNYECKasi, HUKEIb-K0OaIbTOBasA, BOIL(PAMOMOIMOACHOBAs, PEAKO3EMENIbHAS U
30J10Tasi OI0TPACIIH.

29 CeoipbeBas 06a3a LBETHONW MeTaJUTypruu. XapakTEpUCTHKA OCHOBHBIX PETHOHOB OTKPBITOM
J0OBIUM Py LBETHBIX MeTaJI0B. OCOOEHHOCTH PY/| LIBETHBIX METAJIOB.

30 OcobeHHOCTH TEXHOJOTMHM pPa3pabOTKU MECTOPOKACHUN Pyl IBETHBIX METAUIOB H
0COOEHHOCTH BBITIOJTHEHHUS! OCHOBHBIX TIPOM3BOJICTBEHHBIX ITPOIIECCOB.

31 Benenue ropHbIx paboT ¢ BpeMEHHBIMH LIETMKaMU.

32 BCKphITHE U CHCTEMBI pa3pabOTKH Ha KapbepaxX OKPYTIION (OPMBL.

33 OcoOeHHOCTH Pa3pabOTKU MECTOPOXKIEHUH pyA LBETHBIX METAIOB C OrpaHMYCHHBIMH
3aracamH IMoJIe3HOTO UCKOITaeMOoTO.

34 TlpumeHeHHMe KOMOMHHPOBAHHOTO M CIELHAIBHOTO TPAHCIOPTAa HA Kaphepax IIBETHOM
METAJUTypru (CKUTIOBOM TOABEM, KapbepHBIE PYAOCHYCKH W PYIOCKATHI, II0/JBECHBIC
KaHaTHBIE JIOPOTH).

35 OcobeHHOCTH Pa3pabOTKH CIOKHOCTPYKTYPHBIX MECTOPOXKJICHUH pPyJ IBETHBIX METAJUIOB.
[TapameTpsl 37eMEHTOB cUCTeMbl pa3paboTku. [loAroToBKa TOPU3OHTOB K pa3paboTKe.
JloObI4a B MPUKOHTAKTHOW 30HE, CEJIEKTUBHASI OTPAO0OTKa Pa3HOMOPOTHBIX 3aX0/I0K.

36 KomriekcHOe HCIONB30BaHUE PYI IBETHBIX METaUIOB, TMOPOJ BCKPHIIKA H OTXOJOB
oboramenns. Ycpennenue pya. [lorepst u pa3yboxuBaHue py;a.

37 IlepcrieKTUBHAsI TEXHHUKA 11 OTKPBITHIX TOPHBIX Pa0OT U yCIOBUS €€ IPUMEHEHHSI.

38 IlepcriekTHBHAS TEXHOJIOTHS OTKPBITHIX TOPHBIX padOT Ha YTOJBHBIX M PYAHBIX Kapbhepax.

39 CocTosiHuE U MEPCTIEKTUBbI UCIIOIb30BaHUs DBM IpH peleHny ropHOTEeXHUYECKHUX 3a/1a4.

40 [TmaHnpoBaHMEe TOPHBIX PabOT Ha OTKPHITHIX pazpaboTkax. ComeprkaHue IIaHa TOPHBIX PadoT.
OmnpezeneHre OCHOBHBIX HANPaBICHUH Pa3BUTHS TOPHBIX pabOT Ha MJIAHUPYEMBI TEPHOI.
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IK-2

Cnoco0eH ocyliecTBJISTh TEXHHYECKOE PYKOBOJACTBO OTKPBITHIMU FOPHBIMH U B3PbIBHBIMH padoTaMu, pa3padarbiBaTh H HCI0Jb30BaTh B
NMPOW3BOJACTBEHHOI 1eITEJIbHOCTH TEXHOJIOTHYECKYI0 JOKYMEHTAIUIO PErJIaAMEeHTHPYIOIIYI0 BbINOJHEHHUS MPOLECCOB OTKPBITHIX FTOPHBIX padoT

[K-2.1

Pemaer npodeccuoHanbHble 3agaud 10
KOMILJIEKCHOMY OOOCHOBaHMIO U BEJIEHUIO
OTKPBITBIX TOPHBIX U B3pPBIBHBIX pabOT

ITepeuens TeM u 3a1aHUH IS TOJTOTOBKH K 9K3aMEHY:

1 TopHogOOBIBaIOIIME OTPACIH U UX POJIb B HAPOAHOM XO3IHCTBE CTpaHbl. OCHOBHBIE BUIBI TOJIC3HBIX HCKOMAeMBbIX.

2 CocrosiHHE W TEPCHEKTUBBI OTKPBITON N0OBIMM yrist u pyasl B Poccun n 3a pyoexom. OcoOEHHOCTH BEICHHS OTKPBITHIX
TOPHBIX Pa0OT Ha PYIHBIX M YTOJIBHBIX MECTOPOKICHUSIX.

3 Hopmuposanue 3anacoB Ha Kapbepax. Kareropun 3amacos.

4 Kiaccudukanms 3amnacosB 1o CTENeHN pa3BeJaHHOCTH.

5 Knmaccuukarum 3amacoB 1o cTeneHn moarorosneHHoctr: o H.B. MensankoBy, B.B. Pxepckomy, A.Wl. ApceHTheBY.

6 Meroap HopMupoBaHus 3anacoB. [1Iupuna paboueil MJIOIMAAKK U XapakTep JBMKeHus 3anacoB. Lllupuna paboveit ruomaaku
Y TIOKa3aTenu paboThl Kapbepa. MeTo bl ONpeeTeHus IMUPUHBI paboueil TIIOIa Ky,

7 Pounb yris B sHepreTHueckoM 6anance ctpaHsl. OCHOBHbBIE MOTPEOUTENH MO PETHOHAM CTPAHBI.

8 loObIua roproYHX CIIaHIICB.

9 OcHOBHBIE ITPOU3BO/ICTBEHHbIE 00BEAMHEHHUS [0 OTKPHITOW T00BIUE YIJISL.

10 XapakTepucTrKa OCHOBHBIX YIJIeNOOBIBAIOIIMX 0aCCEHHOB, KIMMaT, MOIIHOCTh M YCIIOBHUS 3aJIeraHuUsl OCHOBHBIX YTOJIbHBIX
TUIACTOB OCHOBHBIX MECTOPOXKIACHHH.

11 VYronb: mMapku, pa3BeZaHHOCTb, 3aIachl, (U3MKO-TEXHHUYECKHE XapaKTEPHCTHKM ITOKPHIBAIOIINX M BMEMIAIOUINX ITOPOI
BCKPBIIIH, THAPOTEOJIOTHIECKHIE YCIOBHS.

12 TlpuHnun pa3paboTKKM KapbepHBIX IMOJEH YroJIbHBIX MeCTOPOXIeHUH. CHUCTEeMBbI pa3paboTKH M MapaMeTphl X JJIEMEHTOB,
BCKpBITHE PabOYMX TOPU3OHTOB M OpraHM3als paboT MpPH AKCKABATOPHO-OTBAIBHBIX TEXHOJOTHYECKHX KOMIUIEKCaX Ha
YTOJIBHBIX MECTOPOXKICHHUSAX.

13 CxeMBl ¢ nepeBaIKOM MOPOJ HaTyrOJIEHOM TOJIIH U MIEPEBO3KOI C BEPXHUX TOPU30HTOB BO BHYTPEHHHE M BHELIIHHE OTBAJIbI.
Ocob6eHHocTH pa3pabOTKH MHOTOIIIACTOBBIX M MHOTOCBHUTOBBIX MECTOPOXKICHHH.

14 OcoOeHHOCTH TEXHOJIOTHMH TOPHBIX pa0OT MpH YIIIAX, CKIOHHBIX K CaMOBO3TOpaHUio. Pa3paboTka TOHKHX M CIOXHBIX
I1aCTOB.

15 VYmnpaBneHme KadecTBOM TPOMYKIMH YTONBHBIX pPa3pe30B W KOMIUIEKCHOE WCIOJIB30BAHUE CHIPBS: KadeCTBEHHBIE
xapaktepuctuku yriast; [OCTsl M TeXHHWYecKHne YCIOBMS Ha HCKOMAeMBbIe YINIM; METOABl ONpOoOOBAaHMS; MOTEPH W
pa3yOoKuBaHUE YIJIs;

16 YnpaBneHne KayecTBOM NPOAYKIHMH YrOJBHBIX Pa3pe30B M KOMIUIEKCHOE MCIIOJIb30BaHHE CHIPBS: CBS3b TEXHOJOIMYECKUX
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KOMIUIEKCOB C BEJIMUMHOM NOTEPH U Pa3yO0KMBaHU; B3AUMOCBSI3b JOOBIYH M 00OTallleHHs; CTa0MIN3alMs KayecTBa yIJIs.

17 INomyTHBIE TIONIE3HBIE NCKOMIAEMBIE TIPH TOOBIUE YTIIs, HAIIPABICHUS UX HCIIOIb30BaHNU.

18 Oxpana mpHpOAHBIX PECYPCOB MPH OTKPBITHIX OPHBIX paboTax: oxpaHa arMoc(epbl, BOIHBIX PECYPCOB U HEIp;
BOCCTaHOBJICHUE HApYIICHHBIX 3€MeEb.

19 CripreBas 0a3a pyn 4epHBIX METAJUIOB. XapaKTEPHCTHKA OCHOBHBIX PErHOHOB OTKPBITOW JOOBIYM Py YSPHBIX METAIUIOB.
XapaKTepHCTHKa KCJIE3HBIX, MApPTaHIEBBIX U XPOMOBLIX PYA.

20 IIporeccsl pyIONOATOTOBKY U 0OOTaIEHHUS Py YePHBIX METaUIOB.

21 OCHOBHBIE CBEJICHHUS O METALTYPIrHYECKOM MpoLecce, MOTyYeHHE YyryHa U CTaJIeH.

22 OcobeHHOCTH TEXHOJIOTHH Pa3pabOTKH KeIE30PyTHBIX MECTOPOXKIACHHUH.

23 DKcIuTyaTanyst KeJIe30pYAHBIX KaphepoB 10 dTaraM, 0COOEHHOCTH BCKPBITHS M BEACHUs TOPHBIX padoT. TexHosorus pabor
BBICOKHMH yCTYIIaMH.

24 ParoHanbHBIE CXEMBI TPAHCTIOPTHPOBAHHMS I TITyOOKHX TOPH30HTOB. [IprMeHeHe KOMOMHIPOBAHHOTO TPAHCIIOPTA.

25 CoBMecTHas pa3paboTKa TPYIIIBI KeJIe30PYTHBIX MECTOPOKICHUH.

26 YmpaBineHue KaueCTBOM IPOIYKIMH KapbepoB IO J00bIYE Py YEPHBIX METAIJIOB: 3aBUCHMOCTh Ka4eCTBa pyJ OT KayecTBa
TOPHBIX paboT, MOKa3aTeslb KOHAULUI Ha Kapbepax 4epHOIl METaJUTypruu M UX BIUSHHE Ha MPOIECCHl PYIONOATOTOBKH U
oboraiieHue pyJi, 0COOEHHOCTH TEXHOJIOTHU YCPEIHEHUS PY/ YEPHBIX METAIJIOB.

27 KOMIIIEKTHOCTh HCIIOJIb30BAaHHSI PYAHOTO CBHIPhS, MOPOJ BCKPBIIIM W OTXOJOB O0OramieHus; NpoOJieMbl nepepaboTKu
OKHUCJICHHBIX KBApIIUTOB.

28 TIloTpeOHOCTM HApOJHOTO XO3siicTBa B IBETHBIX MeTa/ulaX. AJIFOMHUHHEBAs, MeIHas, IMOJMMETAJUINYecKas, HUKEINb-
KoOaJIbTOBAsI, BOIb(HPAMOMOIMOICHOBAS, PEAKO3EMENbHAs U 30JI0Tas! TTO{OTPACIIH.

29 CeipbeBas 6a3a 1IBETHOI MeTautypruu. XapakTepucTHKa OCHOBHBIX PETMOHOB OTKPBITOM HOOBIYM PYJ| IBETHBIX METAJLIOB.
OcoOeHHOCTH Pyl IBETHBIX METAIJIOB.

30 OcoOeHHOCTH TEXHOJOTHH Pa3pabOTKH MECTOPOKIACHUN Py IBETHBIX METAIJIOB M OCOOCHHOCTH BBIMOJHCHHS OCHOBHBIX
NPOU3BOJICTBEHHBIX MPOIECCOB.

31 Bepmenue ropHbIX pabOT ¢ BPEMEHHBIMU [IETTHKAMH.

32 BekpbITHE M CUCTEMBI pa3paboTKy Ha Kapbhepax OKpYriiold GOpMBI.

33 OcobeHHoCTH pa3pabOTKH MECTOPOSKACHHUHI PY/] IBETHBIX METAUIOB C OTPaHUYEHHBIMH 3aIlacaMy I10JIE3HOTO HCKOMaeMoro.

34 TlpumeHeHHe KOMOWHHMPOBAHHOTO M CIELMAIbHOTO TPAHCIIOPTAa Ha Kapbepax IBETHOH MeTaulypruu (CKUIIOBOH HOABEM,
KapbepHBIE PYAOCITYCKU U PYJOCKATHI, TI0/IBECHbIE KaHATHBIE JIOPOTH).

35 OcobGeHHOCTH Pa3pabOTKH CI0KHOCTPYKTYPHBIX MECTOPOSKACHHUH Pyl IIBETHBIX MeTaJUIOB. [lapamMeTphl 3IeMEHTOB CHCTEMBI
paspabotku. IloaroroBka Tropu3oHTOB K paspaborke. JloOblya B NPHUKOHTAKTHON 30HE, CEJIEKTUBHAs OTpadOTKa
Pa3HOIOPO/IHBIX 3aX0I0K.

36 KomruiekcHOe UCTIONb30BaHHUE Py IIBETHBIX METAJJIOB, TOPO BCKPHBIIIN U OTX0A0B oOoramieHus. Y cpenHenue pyn. [loreps u
pa3yOoKuBaHUE PYA.

37 TlepcrieKTUBHASI TEXHUKA JJIsl OTKPBITBIX TOPHBIX pabOT U YCIIOBHS €€ MPUMEHEHHS.

38 IlepcrieKTUBHASI TEXHOJIOT Ul OTKPBITHIX TOPHBIX PA0OT HA YrOJBHBIX U PYAHBIX Kapbepax.
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un
39 CocrosiHUE U IEPCIIEKTUBHI UCTI0NB30BaHMsI DBM mpH peleHnr ropHOTEXHUYECKHX 3a/1a4.
40 IlmanmpoBaHHE TOPHBIX pabOT HAa OTKPHITHIX paszpaborkax. ComepkaHWe IUIaHA TOPHBIX padoT. OmpenercHHe OCHOBHBIX
HaIIpaBJICHUH Pa3BUTHS TOPHBIX pabOT Ha IUIAHUPYEMbIH IIEPHOJ.
[K-2.2 | O6nagaer 3HAHUSIMU TEXHUYECKOTO TMpakTnaeckas padora Ne 1
PYKOBOJACTBA IIPpOICCCaMHU, TCXHOJJOIUAMU U T T o 6 06
eMa. lumpl TUHUN U UX Ha3HAUEHUE Ha YEPTEKaX OTKPBITEIX T'OPHBIX padoT. U003HaUYeHHE OTKOCOB
cpeacrsamMu MEXaHU3aluu OTKPBITHIX

TOPHBIX padoT

YCTYIIOB U HACBINEH.

Heab padoTel. I3yuuTh TUIIBI TMHUN U UX HA3HAYEHUE HA YEPTEkKAX OTKPHITHIX TOPHBIX paboT, B TOM
qucyie Ha MaciopTax 3a00eB MPpH BEJJICHUH TOPHBIX pabOT Ha YroJibHbBIX pa3pe3ax

3amanmue:
1. 3yunTth MaTepuas NpakTHYECKOU PabOTHI.

2. Ha mepBom smucte anpOoMa 1o mpakTHYeCKUM paboTaM BOCHPOM3BECTH B KapaHIAIle BCE CXEMBI
pucyHka 1.1 ¢ cobmoieHreM cTanjapToB Ha 0003HaUE€HHE OTKOCOB YCTYIOB M TPOCTaBUTh HOMEPA JTMHUM.
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a 6 B r
| O |
AR

! "

A\l

Y

Puc. 1.1 — IIpumeps! 0003HaUYEHHS OTKOCOB YCTYIIOB:
a — BCKPBIIIHON YCTYI; O — YyrOJbHBIN YCTYI; B — IPEIOXPAHUTEIbHBIN
MTOPOJHBIN BAJT; T — IPEIOXPAHUTEIBHBIN BAJI U3 YIS, 1| — HOPOAHAs HACKIIIb HA MIOJIOTOM TOBEPXHOCTH; € —
MI0JIyBBIEMKA-TIOJIYHACBIIIb; K — YCTYI
10 IOPOJIOYTOJILHOMY MacCHBY; 3 — SIPYC BHYTPEHHETO OTBaa
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IIpakTnyeckas padora Ne 2

Tema. bectpancnopTHas pa3paboTKa BCKPBIITHOTO YCTYIIA HAJ[ IIOJIOTUM TUIACTOM («PaiiunxuHCKas»
cxema).

Heab padorbl. 3yunTh TEXHONOTHIO pa3pabOTKU BCKPBIIIHOTO YCTYIa Haj MOJOTUM YrOJbHBIM
IUIACTOM C MTEPEBANIKO# MTOPOIBI AparjaiiHoM BO BHYTpEHHHUH oTBa (puc. 2.1).

Puc. 2.1 — [NapameTpsl HAYaTHLHOTO U KOHEYHOTO CTATHYECKHX ATAIOB MPH IMOCTPOCHUH
OECTpaHCIIOPTHOM CXEMBI DKCKABAIUH:
3amanme:

1. H3yuuth nopsaok pa3pabOTKU pa3Bajia yCTyIa AparjaifHOM C OTCBHINKON ABYXBAPYCHOT'O OTBaja
(puc. 2.2).
2. BbIomHATH YepTex nacnopra 3a00s COrIaCHO BBIITAHHOMY BapuaHTy (Tabmmia 2.1).
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Puc. 2.2 — bectpancniopTHas pa3pad0TKa BCKPBIIIHOTO YCTyIa
HaJl MOJIOTUM YTOJIbHBIM I1acToM («PaifdynxuHCcKas» cxema)

Ha pucynke 2.2 npunsartsie o6o3HaueHus: Ry, Ry — paguyc uepnanus u pasrpy3ku JpariaiHa, M; [ —
MONIepEeYHOE CMEIIIEHUE OCH X0/1a pariaiiHa (onpenensercs rpadpuuecku pu MOCTPOSHUH acnopTa 3abost), M;
M — cMemieHre ocH X0/1a ApariaiiHa npu padoTe, M; Sy, — cedeHHe IPOMEKYTOUHON TPaCChI, Mz; S¢6 — ceueHne
cOpOILIEHHO B3pBIBOM HOPOJIbI, M*; Yy — FT€HEPaJIbHBIN YTOJI OTKOCA OTBaJIa, IPaJl; () — CMEIIEHHE 110 BEPTHKAIIH
OTBAJIBHBIX SIPYCOB M3-3a IOJIOTOr0 3aJIETaHus IIacTa, M; B — MUHUMAanbHOE pacCTOSTHUE OT OCH XOJa
JparfaifHa 10 BepxHei OpOBKHU IEPBOTO sipyca, M.

B = 0,51I+3,
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rae Ul — mmpuHa xoaa apariaiHa, M.
ITnomamu S,, 1 Sgs onpenenuts rpado-aHaATUTHYECKUM METOIOM. Paccunrars koddduiment
P

NepesKcKaBauu B npoduie:

STQ : Scé6

K = 'K =
P K, Ke 6 K,
Tabnuua 2.1-BapuanTsl 3a1anuit

[Tararomue apariaiHel
n DI 11.70 \ DI 11.75 [ OII 15.80M \ OIIT 20.90
apaMeTpel BapuanTts!
p

1 2 3 4 5 6 7 8 9 10 11 12 13 14

H, m 31 32 34 33 33 38 37 34 33 37 38 38 42 41
A, M 30 35 35 33 33 35 35 35 35 40 40 40 40 40
¢, Tpajg 6 6 8 8 10 8 10 8 10 12 10 8 10 12
0O, TPaj 70 70 75 70 70 75 75 70 70 75 75 70 75 75
m, M 4 5 6 7 8 9 10 11 12 13 11 12 13 14
Vr, TPAJT 24 26 29 27 28 28 29 28 29 30 31 27 28 30
rpaj 37 37 43 37 37 43 43 37 37 43 43 37 43 43
Hoi, Tpan 25 25 35 25 25 35 35 25 25 35 35 25 35 35
K, 1,35 | 1,35 |14 1,35 | 1,35 1,4 1,4 1,35 | 1,35 1,4 1,4 1,35 1,4 1,4
B,, M 27 28 39 29 33 43 42 345 30 42 43 27 48 47
hy,m 26 27 26 28 28 27 26 29 28 26 27 32 29 29
hy,m 24 29,5 | 28 28 28 28 27 27 25,5 28 29 33 31 1305
hs,m 23 28 31 29 31 28 335 | 315 30 38 375 37 39,5 (36,5
hy, M 12,5 15 21 16 18 225 | 235 [ 175 17 25,5 23 16,5 26 24

IIpakTnyeckasi padora Ne 3
Tema. Pa3paboTka 1mosororo yrojabHoro mjiacta npsMbIMU KapbepPHBIMU JIONATaMU.

Heas padorbl. V3yuuTh TEXHOJOTHIO pa3pabOTKH MOJOrOro IJIacTa MpsIMOM MEXaHHMYECKOW HIIU
TUIpaBIMYECKO KapbepHoit jonaroif (puc. 3.1).
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3aganmue:

Puc. 3.1 — [TapameTpsl 3aX0/AKH 110 YTOJIHHOMY ILJIACTY:
M — MOIIHOCTH IUIACTa, M; A — NIMPHHA 3aXOAKH, M; ay,

a — COOTBCTCTBCHHO YCTOI‘/’I‘II/IBLII‘/’I u pa6oq1/1171 YrJibl OTKOCA yCTyla, Irpanu;
O — yroJj 3ajicranus 1Jiacta, rpaa

1. V3y4uTh MOPSIOK MPOU3BOJICTBA JJOOBIIHBIX PAOOT MPSIMBIMH JIOTIATAMH.
2.BeimonHuTh yepTexu nacrnopta(-oB) 3a0051(-€B) COTIAaCHO BBIIAHHOTO BapuaHTa (Tabnumna 3.1).

Tabnuma 7.1-Bapuantsl 3a1aHuii

OKI-5A ArD-1200 R-984CL
TTapameTpi ©=>U [ =100 [ ¢=5U [ =100 [ ¢=I50 =100 | ¢=I50
BapuanTel
I T 2 1 3 ] 4] 5 5 7
A, M 35
hc, M - 5 — 5 i 5 z
[TapameTpsl BapuaHTsl
8 | 9 [ 10 [ 11T [ 1 3 T4
A, m 20
m, M 8 7 6 8 8 10 10
hc, m _ 5 — v 5 5 7
Jlns Bcex BapHaHTOB IPUHMUMATH: yriieBo3 benA3-7527; a = 70; a, = 65
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nn
aa. AK 6 B-b

I ock xopa DKIT (DIN)

Ocs xoma ')KI;(')I‘)

Puc. 3.2 — BapuanTsl pa3pab0TKy MOIIHOTO ITOJIOTOTO TUTACTA:
a— IpsIMOI MEXaHWYECKOH JIONaTON MITH I'HJIPaBIMYECKOM JONaToM MpH yriiax 3ajieranus miacra ¢ < 5°; 0,
B, T — IIOCJIONHAs pa3paboTKa MjacTa MpH yriaax 3ajgeranus 6—15° cooTBETCTBEHHO MEPBOTo, BTOPOTO,
TPETHETO CIIOEB
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nn
[1K-2.3 | Ucnonb3yer uHDOpPMAIIMOHHBIC TEXHOJIOTHH

IIPU SKCILTyaTaluu KapbepoB

IpaxTnyeckas padora Ne 4
Tema. Pa3paboTka CBUTHI U3 IBYX CONMKEHHBIX MOJIOTHX YTOJBHBIX IJIACTOB 0OpaTHOM I'MIpaBINYeCcKOi JOMaToM.

Heas padoThl. M3yunTh TEXHOJIOTHIO pa3iebHON BHIEMKH IUIACTOB YIUIS M HOPOJHOIO MEXIYIUIACThS IIPH pa3padoTke
JIBYX COJMKEHHBIX TTOJIOTHX T1acToB (puc. 4.1).

A

e

Puc. 4.1 — ITapameTpbl 3aX0KH, BKIIOYAIOIIEH Ba YTOJIbHBIX IJIACTa U MEXTyNJIAaCThE:
A — IIMpUHA 3aX0/KH, M; Oy, 0. — COOTBETCTBEHHO
YCTOIUYUBBIN B pabO4Hid YIIIBI OTKOCA YCTYIA, TPaJl; (¢ — YroJI 3aJeraHus
IUIACTOB, TPat; O, — YTOJ OTKOCA HUKHETO OTBAJILHOTO spyca, rpaj;
b — mmpuna 6epMsbl U1 yCTaHOBKH OYpOBOTO CTaHKa NPH 00ypUBaHUU
Mexaymiactes (b= 10 m)
3aganne:

1. U3yunTh mopsmox pa3pabOTKH IIACTOB M MEXAYIUIACThsI 0OpPATHOM I'MApaBIMYECKOH JIONATOW COTJIACHO MPUMEpPaM,
[OKa3aHHBIM Ha pUCYHKeE 8.2.

2. BhIIONHUTE YepTeKH HacnopTa(-oB) 3a00s1(-eB) COrIACHOTO BHIIAHHOMY BapHaHTy (Tabnuua 4.1).

Ta6numa 4.1
BapuanTsl 3aganuii
OO0parHas rupaBInYecKas JIomara
Mapaverps Caterpillar 365C; E = 3,6 m* Liebherr R984C; E= 4,7 »°

Bapuantsi

1 2 3 4 5 6 7 8 9 10 11 12 13 14

A, M 35 40 35 40 35 40 35 40 35 40 35 40 35 40

¢, Tpaj 5 6 7 8 9 10 11 5 6 7 8 9 10 11

32




CrpykrypH
BIN
JJICMCHT
KOMIIETEHI]
5051

[Tnanupyemsble pe3ynbTaThl 00y4eHHs

OreHOuHBIE CpeACTBa

M, m 4 5 6 7 4 6 5 7 6 6
my, M 7 7 6 5 5 6 7 7 6 6
my, M 7 7 6 5 5 6 7 7 6 6

Jns Beex BapuaHToB: 0. = 70°; 0y = 65°; a, = 37°

Kareropus nopos no tpyanoctu skckasaruu — 1V, yros — 1.

BriBo3ka moponsr — aBTocamocBaamu benA3-7548A, yrimsa — benA3-75303
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uu
Ry ocu xona 'O
a) b othe
2L
0)
Puc. 4.2 — TTacniopra 3a60s1 ipu pa3pabOTKe CBUTHI U3 JBYX CONMKEHHBIX IIACTOB 00PaTHOM I'MAPaBIMYECKOM JIOATOM:
a — BEPXHEro YroJjbHOTO IIacTa OJJHUM CJI0eM; O — YrOJIBHOTO «KJIMHA» MO aBTOIOPOT0if; B — B3OPBAHHOH MOPOIEI
MEXKAYIIIACThS OJJHAM cJI0eM (TIOPOJHBIN «KJIMH» 0TpabaThIBaeTCs 10 CXeMe, MOKa3aHHOI Ha pucyHKe 4.2, 0); T — HIJKHETO
IIacTa OAHUM CJI0eM (YTOJIbHBIN «KIIMH» OTpadaThIBaeTCs MO CXeMe, TI0Ka3aHHOW Ha pUCYHKe 4.2, 0)
Ymertsb - BBIACNATH M ONPEACTATh IJIaBHBIE IapaMeTphI

Kapbepa (pa3pesa) U OCHOBHBIE MapaMeTPhl CHCTEMBI
pa3paboTKu IS 33AaHHBIX YCIOBHU PYIHBIX H

IIpakTnyeckas padora Ne 5
Tema. Pa3paboTka cBUTHI U3 IBYX CONMKEHHBIX HAKIIOHHBIX TUIACTOB 00OPATHOW TMIPaBINYECKON JIOMIATOM.
IHeas pa6oTebl. 3y4nTh TEXHOIOTHIO Pa3paOOTKU CBHUTHI U3 ABYX COJIMDKCHHBIX HAKIOHHBIX IUIACTOB U MEXKIYIUIACTbS
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YTOJIBHBIX MECTOPOIK/ICHNH;

- pacrmo3HaBath  3(deKkTuBHOE  pemieHHe  OT
Hea(pekTrBHOTO TIpM BEIOOpE CXEMBI BCKPBITHA M
CHUCTEMBI ~ pa3paboTku, Tph  0OOCHOBBIBAHUH
KOMIUICKCHOH MEXaHHU3al1 TOPHBIX paboT PyIHBIX U
YTOJNIBHBIX MECTOPOXKICHHH;

- 000CHOBBIBAThH PALIMOHAIILHBIN PEKUM FOPHBIX PadOT
IpH pa3pabdoTKe MECTOPOXKACHUS TBEPABIX (PYIbIX H
YTOJNBHBIX ) , TIOJIC3HBIX MCKOIIAEMBIX, OCYLIECTBIIATh
KaJICHIapHOe  IUIAHUPOBAaHHWE  TOPHBIX  pador,
pa3pabaThIBaTh IUIaH JMKBUAALMH aBapuil Ha Kapbepe
(paspese);

- npuoOperaTh 3HaHHMsA B 00JAacTH OOOCHOBaHHS
TJIABHBIX N1apaMeTPOB Kapbhepa, BCKPhITHE KAPbEPHOTO
MOJISI, CHUCTEMBI OTKPBITOH pPa3pabOTKH, pexHuMa
TOpHBIX  paboT, TEXHOJOTMH W  MEXaHHU3alHu
OTKPBITBIX TOPHBIX PadoT;

- KOPPeKTHO BbIpaXaTh M apryMEHTHPOBAHHO
00OCHOBBIBaTh IOJIOKEHUSI NPEIMETHOW 001acTi
3HaHWUS.

o0paTHo#i riapaBIHYecKoii nonaroi (puc. 5.1).

Puc. 5.1 — ITapameTpsl 3ameraHus IUIACTOB HA yCTYIIe, pa3pabaThIBACMBIX 110 CXEME C MPOXOKOH pa3pe3Hoi TpaHIIen co
CTOPOHBI KPOBJIM BEPXHETO IJIaCTa: H — BrIcOTa BCKPBIINIHOI'O YCTYIIa, M; (¢ — YI'OJI 3aJICTaHu IJ1IaCTOB, I'pad; m1 1 myp —

COOTBETCTBEHHO MOIIIHOCTh HUYKHETO M BEPXHETO IJIacTa CBUTHI, M; M — MOIITHOCTh MEX1y-IIACThs, M; B,— upuHa pa3zpe3Hoi

TpaHuien 1o Axy (B; = 3m); oy, 00 — COOTBETCTBEHHO YCTOMUYMBLIN U PabOUMii YIIIbI 0TKOCA BCKPHIIIHOTO YCTYIa, Tpaj

3aganue:

1. H3y4nTh MOpsAAOK NPOXOAKH TPaHIIEH C pa3pabOTKOW MIACTOB M MEXIYIUIACThsl OOpaTHOW TUIPaBIMYECKON JOTAaTON
COIJIACHO MpUMEpPaM Ha pUCYHKe 5.2.

2.BBITIOTHUTD YePTEKH MACTIOPTOB 3a00€B COTTIACHO BBIIaHHOMY BapuaHTy (Tabmuma 5.1).

Tabmmma 5.1-BapuaHThl 3a1aHmii

O6paTHa$[ TUpaBJINYCCKas JoraTra

Caterpillar 365C; E = 3,6 »°

Liebherr R984C:E = 4,7 m°

Hapamerper BapuanTsl
1 2 3 4 5 6 7 8 9 10 11 12 13 14
¢, rpan 22 25 28 30 35 40 45 24 28 30 35 40 40 45
M, M 4 5 6 7 8 9 10 4 6 5 8 7 10 9
mp, M 3 4 5 6 7 8 6 6 8 7 6 5 4 3
m,, M 6 7 8 7 § 4 4 6 4 4 5 8 I 8

Jns Bcex BapuaHToB: o= 70°% a, = 65° By =4 M

Kareropus mopox no TpyaHocTH 3kckaBarwy — IV, yrms — 111,

BriBo3ka nopozpl — aBTocamocBasiaMu benA3-7548A, yrist — benA3-75303
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ocu xoza II'O! | O¢H aBTOAOpOrH ocu xonga IO! | OcH asTonOpOrH
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B e | ! Jlopéru
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Puc.5.2 — JIByxcioifHas pa3paO0TKa CBUTHI HAKIIOHHBIX IJIACTOB!
a, 0, B — BEPXHETO Iu1acTa IpH pa3padoTKe BEPXHETO CIIOs; T, 1l — TO )K€ HIDKHETO TIIacTa

[pakTnyeckas padora Ne 6

Tema. Pa3paboTka HakinoHHOTO (10 20°) TUTacTa OYIIBI03EpOM-PEIXITHTENEM C MOTPY3KOH YTIIs PSAMON KapbepHOI
JIOTIATON WJTH KOJIECHBIM MOTPY34HKOM.

Leanr pa6orbl. M3yuuTh TeXHONOTHIO pa3paboTku  HakimoHHoro (15-20°) macta ¢ NpUMEHEHHEM
OyIb103epHO-PBIXIIUTENBLHOTO arperara (puc. 6.1).

< T

Puc. 6.1 — [TapameTpsl 3aieraHusi HAKJIOHHOTO I1J1acTa:
H — BBICOTA BCKPBINTHOTO YCTYTIA, M; ( — YTOJ 3aJeTaHus IU1acTa, Tpa;
M — MOIIHOCTS IJIacTa, M; B, — muprHa TpaHCIIOPTHON TIOIIAIKH, M

3ananue. Paccunrars mapaMeTpsl ¥ HOCTPOUTH Hacmopra 3a00eB A pa3pabOTKH BEPXHETO IUIACTA, MEXIYIIACTbi U
HIDKHETO IUIACTa B YCJIOBHUSIX, COOTBETCTBYIOLINX IIOJIy4CHHOMY BapHaHTy (Tabnmua 6.1). Ueprexkn BBINONHHUTH B Macmrade
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1:500.
Tabnuna 6.1-BapuaHTh! 3a1aHuii
BapuanTsl
1|2|3|4|5|6|7|8|9|10|11|12|13|14
Prixnenue noposs! u yris
J3-126A | J3-129XL | J3-129XL | J3-129XL | J3-126A | J13-129XL | J3-129XL
Brlemka 1 orpyska nopoJisl ¥ yrist
[TapameTpsl [IpsiMble KapbepHBIE JOMATHI
KonecHsie nmorpy3unku*
MEXaHUYECKUE THIPaBIMYECKUE
DKT-5A RH-40E TO-21.1 | WA-700-1
BriBo3ka nopoibt
BenA3-7555 | BenA3-7548A | BenA3-7548A
BriBoska yrist benA3-7527
H, M 6 6 8 10 6 8 8 10 6 6 8 8 10 10
¢, Tpaj 15 18 20 16 20 17 15 18 16 20 16 15 17 20
m, M 2 2 2 2 2 2 2 2 2 2 2 2 2 2
hy M 3 3 4 4 3 4 4 4 2,5 2,5 4 4 4 4
Bin M 28 28 28 28 23 23 26 26 23 23 28 28 28 28

* JIJist HOTpy3YUKOB C KOBIIOM 3-9 M MIPUHAT PHIXJIUTENbHBIN arperatT Ha 6aze Tpaktopa 1D3T-250, ¢ KOBIIOM €MKOCTHIO

9-12 m® — na 6ase TT-330P-1.
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A-A 0OCb X0aa A-A
ake-pa DKI'(O) oy ?/Q('moporu

OCH aBTOAOPOrH

VW
W

=1

Puc. 6.2 — PazpaboTka JByX COMIKEHHBIX MOJIOTHX IUIACTOB (¢ = 15-20°) Gynba03epHO-PHIXITUTEIBHBIM arperatoM ¢ HOrpy3Koi:
a— NpsIMOI MEXaHMYECKOM MITH THIPABINYECKOH J0naToi; 0 — ppOHTAILHBIM KOJIECHBIM MOTPY34HKOM
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0) Ilopsinok mpoBeneHHMs] NMPOMEXKYTOYHOM ATTECTAMM, TMOKA3aTeJIH M KPUTEPUH
OlleHMBAHMUS:

[IpomexyrouHas arrectauus 1O AUCUUIIIMHE «Pa3paboTka pyAHBIX U YTOJbHBIX
MECTOPOKICHHI» BKJIIOYA€T TEOPETUYECKUE BOMPOCHL, IO3BOJISIONIME OLIEHUTh YPOBEHb
YCBOCHUA OGy‘IaIOH_II/IMI/ICSI 3H21HI/II>1, U  NOPAKTUYCCKHUC 3aldaHUA, BbIABIAIONIMC CTCIICHD
c(hOpMUPOBAHHOCTH YMEHUH U BIIAJICHU, TPOBOAUTCA B (hOpME IK3aMEHa.

DK3aMeH 10 JaHHOW JUCUUILUIMHE POBOAUTCS B YCTHOH (hopMe Mo 3K3aMeHAMOHHBIM
ousieram, KaXKJIplif U3 KOTOPBIX BKIIIOUAET 3 TEOPETHUECKUX BOMpOca.

Ilokazamenu u Kpumepuu oyeHUBAHUSA IK3AMEHA:

— Ha OIICHKY «OTJH4YHO» (5 0ayuioB) — 00YYaIOUIUICS JEMOHCTPUPYET BHICOKHI YPOBEHB
c(OPMUPOBAHHOCTH KOMIIETCHIIM, BCECTOPOHHEE, CHUCTEMATHYECKOe M TIyOOKOe 3HaHUE
y4eOHOro MaTepualia, CBOOOJHO BBHINONHSACT MPAKTHUYECKUE 3allaHusi, CBOOOTHO OIEPUPYET
3HAHUSMH, YMCHUSMH, TPUMEHSICT UX B CUTYallUSX TOBBIIIICHHON CIIO)KHOCTH.

— Ha OLEHKY «xopomo» (4 6amna) — oOydarouuiicss 1eMOHCTPUPYET CPeaHUIl YpOBEHb
c(OPMUPOBAHHOCTH KOMITCTEHIMI: OCHOBHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JOITYCKAIOTCS
HE3HAYUTENIbHBIC ONIMOKH, HETOYHOCTH, 3aTPYIAHEHUS MPH aHATUTHYECKUX OIEPaLUsX, IepeHOCe
3HAHWW ¥ YMEHUH Ha HOBBIC, HECTAH/IAPTHBIC CHUTYaIHH.

— Ha OIEHKY «YIOBJIETBOPUTEIbHO» (3 Oamia) — OOydYaromUiCS JEMOHCTPUPYET
MTOPOTOBBI YPOBEHb CPOPMHUPOBAHHOCTH KOMIICTECHIIUH: B XO0JI¢ KOHTPOJIHHBIX MEPONPHSITHIA
JOMYCKAIOTCS OLIMOKH, TPOSBIISAETCS OTCYTCTBHE OTIENIbHBIX 3HAHH, YMEHHH, HaBBIKOB,
OOyJalONUICST HWCIBITHIBACT 3HAYUTEIBHBIC 3aTPYIHCHHSI TPH OINCPUPOBAHUHM 3HAHUSIMU H
YMEHUSIMH TIPH UX TIEPEHOCE Ha HOBBIC CUTYAIUH.

— Ha OIICHKY «HEeY/I0BJIEeTBOPUTEIbHO» (2 Oayia) — 00yJatoUiics JeMOHCTPUPYET 3HAHHS
He Oonee 20% TeopeTHUECKOro MaTrepuala, JOMYCKAeT CYIIECTBEHHBIE OIIUOKH, HE MOXKET
MOKAa3aTh UHTEIUICKTyaIbHbIC HABBIKU PEIIICHHSI MPOCTHIX 33]1a4.

— Ha OILIEHKY «HeyIO0BJIeTBOPHUTeabHO» (1 Oamn) — oOydarouuiics He MOXKET MOKa3aThb
3HaHHWS Ha YpPOBHE BOCIPOWM3BEICHHUS M OOBSICHCHHS WH(OpMamuu, HE MOXKET TI0Ka3aTh
MHTEJJIEKTYyallbHbIE HABBIKM PEIIEHUs IPOCTHIX 3a/1a4.
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