MHWHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIMA
POCCHUNCKOMU OEJJEPAIINN

T ®enepanbHOE rOCYAapCTBEHHOE OI0KETHOE 00Pa30BaTEIbHOE YUPEKICHUE
BBICIIET0 00pa30BaHUs
«MarauToropckui rocy1apCTBEHHbIA TeXHUYECKU yHuBepcuTeT um. I'.1. Hocosay

Juperrop U T
2= Q).E. TaBpumen

PABOYASI TIPOTPAMMA JUCIUTIIAHBI (MOIY.JIS)

ITON3EMHAA PA3PAFOTKA MECTOPOKJEHHH ITOJTE3HBIX HCKOITAEMBIX

Hampasiienre noAroToBku (CrenuanTbHOCTD)
21.05.04 'OPHOE JEJIO

HamnpasnennocTs (mpoduis/crienranu3arus) IporpaMmMbl
21.05.04 cneunamuzanus N 9 «'opHbIe MalIiHBI ¥ 000PYIOBAHHE)

YpoBeHb BBICIIETO 00pa30BaHUS - CIICIIUATUTET

®opma o0yueHHs
3a04Hast

Wucturyt/ ¢pakynprer MHCTUTYT FOPHOTO Jieja U TpaHCIIOpTa
Kadenpa Pa3paboTku MeCTOPOKIEHUH TOJE3HBIX NCKOTIAEMBIX

Kypc 3

Maruuroropck
2019 rox



Pabouas mporpamma cocrasiena Ha ocHoBe @I'OC BO mo cnernmansaoctu 21.05.04
I"OPHOE AEJIO (mpuka3 Munoopuayku Poccun ot 17.10.2016 1. Ne 1298)

Pabouast mporpamMmma paccMoTpeHa W 0/00peHa Ha 3acenmanfiu/kadenpsr PazpaboTku
MeCTOpO)KI[eHI/Iﬁ IIOJIC3HBIX UCKOITaCMbIX
11.02.2020, mpotokos Ne 7
3aB. kadempoii = C.E. I'aBpumien

PaGouas mporpamma ogoOpena meroauyeckoit komuccueit UI /ln
25.02.2020 r. mporoxoi Ne 7

[Ipencenarenn ! C.E. TI'aBpuiieB
===
CoracoBaHoO:
3aB. kadeapoii ['OpHBIX MAIIMH U TPAHCIOPTHO-TEXHOJIOTHUECKMX KO €KCOB
% A.J1. Konbra
|74 /
Pabouast mporpamMma cocraBiieHa:
noreHT kadenper PMIIN, kana. TeXH. HayK A M. Maxuntosn
i /
Peniensent:
3aBesryrouii mabopatopueit oboramenus OO0 «Ypanl'eollpoekT» , KaHA. TEXH. HayK

B.III. T"amsimoB

%



JIner akryanusanuu padoyeil nporpaMmsl

s peann3anuu B 2020 - 2021
HUH I10JIE3HBIX NCKOIIA€MBIX

020r. Ne _1

C.E. T'aBpu1iues

Pabouas mporpamma nepecMoTpeHa, 00cykaeHa u ogoopeHa
y4eOHOM TOJly Ha 3acefanuu kKadeapsl Pa3paboTku mecTop

[Ipotokon or 01 ce
3aB. kadeapoii

PaGouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u o100peHa s peanuzaruu B 2021 - 2022
yuyeOHOM rofy Ha 3aceqaHuu Kadeapsl PazpaboTku MECTOPOXKICHHUH MOJIE3HBIX HCKOMAeMbIX

IIporokomor 20 1. Ne

3aB. xadenpoit C.E. EprI/II_HeB

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u ogo0peHa s peanuzaruu B 2022 - 2023
y4yeOHOM rofy Ha 3aceqaHnu Kadeapsl PazpaboTku MECTOPOXKIECHHUH MOJIE3HBIX HCKOMAeMbIX

IIporokomor 20 1. Ne

3aB. kadenpoit C.E. EprI/II_HeB

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ooopeHa Juist peanuzanuu B 2023 - 2024
y4eOHOM TOJTy Ha 3acefaHuu Kadeapbl Pa3paboTku MecTOpOXKIACHUH MOJIE3HBIX MCKOMIAeMbIX

[Iporokomor 20 r. Ne
3aB. kadenpoii C.E. I'aBpuiies

Pabouas mporpamma nepecMoTpeHa, o0cykaeHa u ofgoopeHa g peanuzauuu B 2024 - 2025
y4eOHOM TOJTy Ha 3acefaHuu kKadeapbl Pa3paboTku MecTOpOKIACHUH MOJIE3HBIX MCKOMIAeMbIX

[Iporokonm oT 20 1. Ne

3aB. kadenpoii C.E. ﬂBpI/IH_IeB

PaGouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u o100peHa s peanuzaruu B 2025 - 2026
yueOHOM roly Ha 3acefaHuu Kadeapsl Pa3paboTku MecTOpOKICHUN TOJIE3HBIX HCKOMAeMBbIX

IIporokomor 20 1. Ne

3aB. kadenpoit C.E. EprI/II_HeB

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2026 - 2027
yueOHOM roly Ha 3acefaHuu Kadeapsl Pa3paboTku MecTOpOXKICHUN TOJIE3HBIX HCKOMAeMbIX

IIporokom ot 20 1. Ne

3aB. kadenpoit C.E. EprI/II_HeB




1 Henu ocBOeHMS TUCHUILIHHBI (MOXYJIA)

enstmu ocBoeHMSI TUCHUTUTMHBI «[ OpHBIE MAIIMHBI U 000PYAOBAHUE) SIBIISIFOTCS:

MOATOTOBKA CIEIUAINCTA, OOJIAJAIOIIer0 CHUCTEMOW 3HAHMWA CHEHU(PUYHBIX IS
paccmaTtpuBaeMoil o6nactv, (opMHpOBaHHE Yy CTYIEHTOB 3HAHMA TEOPUHM U OCHOBHBIX
3aKOHOMEPHOCTEH TOPHBIX MAIIMH U 000PYAOBaHUS, CIOCOOOB JOOBIUN MOJIE3HBIX UCKOMAEMBIX,
a TaKXXe BJIMSHUS MPUPOJHBIX YCIOBHMM Ha MOKa3aTeau oOOpyHOBaHUS; Pa3BUTHE Y CTYACHTOB
JUYHOCTHBIX KauecTB, a Takke QopMupoBaHue MpodeCCHOHATHHBIX KOMIIETSHIIUN B
cootBetrcTBUU ¢ TpeboBanusMu ®I'OC BO mno cnermansHocTr 21.05.04 'opHOE neno.

3aa4un TUCIUTUTMHEI - YCBOGHUE CTYACHTAMU 3HAHUM O:

- (PM3HUKO-TEOJOTHYECKUX YCIOBUSX MECTOPOXKIECHUN; BIUSHUM TOPHOM cpenbl Ha
MPOIIECC MEePEeBO/Ia MOJIE3HOTO UCKOMAEMOT0 B TIOJIBIYKHOE COCTOSTHUE U U3MEHEHUSX B CBS3H C
9TUM  paBHOBECHS] B  TIEOTEXHOJIOTUYECKOM  CHCTEME; yCTAHOBJICHMM TMPUPOIBI U
MOCIIEOBATEIPHOCTH TMPOTEKAHUS OTHCIBHBIX CTaIuil (U3UKO-XMMHUYECKOH T'€OTEXHOJIOTHH;
TEXHOJIOTHHM JOOBIYU: JOCTaBKE PabOYMX areHTOB K PYJHOMY Tely, BbIOOpe Buza pabodmx
areHToB, CIoco0ax M MapaMerpax MX TPAaHCHOPTHUPOBAHUS, YIPABICHUH TEXHOJIOTHYECCKUM
MPOLECCOM, OOOCHOBAaHUU CHCTEMbI TPAHCIOPTHPOBAHHS IOJIE3HOTO0 MCKOMAeMOro OT MecTa
3aJieraHusl Ha MOBEPXHOCTh M €ro JalbHelmeil nmepepaboTku, BHIOOpE CHCTEMBI Pa3pabOTKy;
SKOHOMMYECKHUX M 3KOJOTHYECKMX OCHOBaX Pa3padOTKH MECTOPOXKIEHUMN (U3NKO-XUMHUECKOM
T€OTEXHOJIOTHEH;

- TIpuoOpeTeHUe MPAKTUUYECKUX HABBIKOB HCIIONb30BAaHUS TEOPETUUYECKUX 3HAHHUM B
oTpesieNIieHUH TTapaMeTPOB TOPHBIX MAIIUH ¥ 000PYIOBAHHUS.

2 MecTo TUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMmMbl

Jucrummna [Togzemnas pa3paboTka MECTOPOXKICHHHN MOJIE3HBIX MCKOIIAEMBIX BXOIUT B
0a30ByI0 4YacTh y4eOHOTO MIaHa 00pa30BaTEILHONW MPOTPAMMBI.

Jnst  wW3ydeHWs ~ OUCHUIUIMHBI ~ HEOOXOXMMBI  3HaHUS  (YMEHHs,  BJIaJCHHUA),
c(OpPMHUPOBAHHBIE B PE3YJIbTATE U3YUYCHUS TUCIUILTNH/ IPAKTHK:

I'eonorus

VHHOBaIIMOHHAs 1eATEbHOCTh TOPHBIX MPENNPUATHI

MexaHun3a1ust TOpHOTO IPOU3BOJICTBA

3HaHus (YMEHHS, BIAJICHU), TIOJydYeHHBIE TIPY M3YYE€HUH TaHHOW AMCIMIUIMHBI OymyT
HEOOXOAUMBI JJIS1 U3yYeHUS JUCUUIUIAH/TIPAKTUK:

be3omacHOCTh BeieHHUS TOPHBIX PadOT

O06ocHOBaHME MPOSKTHBIX PEIICHUN

bezonacHOCTb XKHU3HEEATETLHOCTH

Texnomorust mpou3BoACTBa PabOT

3 Komnerenuuu odyyarwouierocsi, opmupyembie B pe3yJbTaTe 0CBOCHHS

AUCHUILINHBI (MOYJIs1) M INIAHMPYeMble pe3yabTaThl 00y4eHHUsI

B  pesyaprare ocBoeHus gucuMiUiMHbl  (Momyis)  «llomzemHas  pa3paboTka
MECTOPOKICHUN MOJIE3HBIX MCKONAEMbIX» OO0YyYaroliics OODKeH o0najarh CleqyoLUMU
KOMIETEHIUSIMMU:

CTpyKTypHBII [Tnanupyembie pe3yIbTaThl 00yUCHUS
3JICMCHT
KOMITETEHIUH
OIIK-6 TOTOBHOCTBIO UCIIOJIb30BAaTh HAYYHbIE 3aKOHBI U METO/IbI IIPU OLIEHKE COCTOSIHUSA

OKpYXaroliel cpenbl B chepe GyHKITMOHUPOBAHHSI POU3BOJICTB IO IKCILTyaTallMOHHON
pasBelike, 100bIYe U TiepepaboTKe TBEPABIX MOJIE3HBIX NCKOMAEMBbIX, a TAK)KE MPU CTPOUTETHCTBE
U DKCIUTYaTalluH MOA3EMHBIX OOBEKTOB

3HaTh OCHOBHBIE 3aKOHBI U METOJIbI OLIEHKH COCTOSIHUS OKPY’KaIOIEH Cpenibl TpU
BEJICHUH JTOOBIYHBIX PabOT




VYmeTb [IpuMeHATH CyIIECTBYIONMIME METOAbI OLIEHKU COCTOSHUS OKPY>KaroIIein
CpCAbl B ICpUOJ SKCILTYaTallu MCCTOPOKIACHUS
Brnaners HaBpikamu O1I€HKY BIMSHHS TOPHBIX pa0OT Ha COCTOSTHUE OKPYIKAOIIICH

cpensbl

[IK-2 BnageHueM MeToAaMH pallMOHAIBHOTO U KOMIUJIEKCHOT'O OCBOEHUSI T€OPECYPCHOTO

MOTEHITMAIA HEJIP

3HaTh

OcHOBHEIE TCPMUHBI U IIOHATHA B TOPHOM JCJIC, KJ'IaCCI/I(bI/IKaI_[I/II/I 3arracoB I10
MOP(OJIOTHUECKUM H MTPOMBIIICHHO-YKOHOMUYECKUM NIPU3HAKAM, CTaIHN
MO/I3eMHOM Pa3pabOTKH, CIOCOOBI OTpeeNIeH s TPOU3BOICTBEHHON
MOIITHOCTH MTO/I3€MHOTO PYAHHKA, CXEMBI BCKPBITHSI MECTOPOXKICHUH,
OCHOBHBIC IMPONCCChI OYUCTHBIX pa60T, KOHCTPYKTUBHELIC OCO6€HHOCTI/I
CUCTEM Pa3pabOTKH

VYmeTb

[Tpon3BOIUTE aHAIN3 TOPHO-TEOJIOTMUSCKHUX YCIOBHHA pa3pabOTKH MECTO
-pO)K,Z[GHI/I}I; OILICHHUBATH 3aI1acChbl MGCTOpO)KI[eHI/IH n BBIGI/IpaTb
paIMoOHAIBHBINA CIIOCOO X OCBOCHHS; BEIOUPATh CXEMY BCKPBITHS U
n300paxaTh €€ rpadUuecKu, KOPPEKTHO BHIPAKATH U ApTYMEHTUPOBAHHO
000CHOBBIBATH TTOJIOKEHUS MTPEAMETHON 001aCTH 3HAHUS

Bnanets

I'opHo#i TepMuHONIOTHEN, HAaBBIKAMH paboTel HA DBM; HaBbIKaMu
WCIIOJIb30BaHHUS MIOJYYEHHBIX 3HAHUI IIPU BBINOJHEHUN TPAKTUYECKUX
paboT ¥ KypCOBBIX MPOEKTOB IO CIEITUCIUTLINHAM

[TK-3 BrnajgeHrieM OCHOBHBIMU MPUHITUIIAMH TEXHOJIOTHI SKCILTyaTallMOHHON pa3BelIKH, JOOBIYH,
nepepadOTKH TBEP/IbIX MOJIE3HBIX HCKOMMAEMBIX, CTPOUTENBCTBA U AKCILTyaTaIlMH TOI3EMHBIX

00BEKTOB

3HaTh OcHOBHBIE PU3UKO-MEXAHUYECKUE CBOWCTBA TOPHBIX MTOPOJT; SIEMEHTHI
3ajieraHusl MECTOPOXKJIEHHS; CTaJUU T'€0JIOr0pa3BeqOYHbIX PadOT; CIOCOOBI
IIOZCYETA FEOJIOTHUECKUX 3aI1aCOB MECTOPOXKICHUS; TEXHOJIOTHUIO
COOPY’KEHHMsI TO/I3EMHBIX TOPHBIX BBIPAOOTOK

YMers OnpenensiTb KOHCTPYKTUBHBIE pa3Mepbl TOPHBIX BEIPAOOTOK; 000CHOBBIBATH
CXEMBI IIOATOTOBKH IIAXTHOIO MOJIS IIPU KPYTOM U IOJIOTOM 3aJIEraHUH
PYIHBIX Tl

Bunaners HaBbikamMu n300pakeHHUsI CXEM BCKPBITHS U TOJATOTOBKH MECTOPOXKICHUIA;

rpaguIecKuM n300pakKeHUEM TIOTIEPEUHBIX CEUYEHU TOPHBIX BHIPAOOTOK;
criocobaMu ompeieNieHus: TPOU3BOICTBEHHONW MOIITHOCTH U CPOKa
CYIIECTBOBAHHUS PYIHUKA




4. CTpyKTYypa, 00bEM U coepkaHue TUCHUIIIHHBI (MOLYJIs1)
OO6mmas TpyI0€MKOCTh TUCHIUILIMHBI COCTaBIsIeT 5 3a4eTHHIX enuHuil 180 akan. yacoB, B TOM
1205 (03) (S
— KOHTaKTHas padota — 15,2 akaj. 4acoB:
—aynutopHas — 12 akaj. 4acos;
— BHeayIMTOpHas — 3,2 akaJ. 4acoB
— camocTosTenbHas pabora — 156,1 akaj. 4yacos;
— MOJTrOTOBKA K DK3aMeHy — 8,7 akaj. yaca

dopma aTTecTalnu - IK3aMEH

AynutopHas s
KOHTaKTHas paboTa e Z dopma Tekymero
o =
B aKaj. yacax 15 By, KOHTPOJIS
Pasznen/ Tema 2 ( ) £ A . P Kox
> 3 © | caMOCTOATENBFHOM | ycIieBaeMOCTH U
JIACIUTLTAHBI 7 [~ . | xoMmereHIUI
g £ padotsl MIPOMEKYTOUHOH
nab. | mpaxr. t]
Tex. p 2'g aTTECTaluK
3aH. 3aH. o &
1. Beenenue
1.1 Hemun u 3a71a4un
mucuMIuineel,  [loHstue o
paszmenax JIACIUTUTAHBL.
3HaveHne Kypca Uil TOPHOTO
[Touck
HHKeHEpa. JIOTIOJTHUTENBHOMN VYerHsli onpoc
TlocnenoBarensHOCTH 3 0,1 10 P [IK-2
U3ydeHH Kypca M CBA3b CO “HpOPMAIIHU 110 (cobecenoBanue)
TeMe
CMEXHBIMH  JTUCIIMILJIHHAMH.
Ilonatue o  reopecypcax
3eminu, TOpHbIE HOPOABI U
MOJIC3HBIC UCKOTIACMbIC
HWroro no pasneny 0,1 10
2. OOmme cBeleHHS O IOJ3EMHBIX
TOPHBIX paboTax
[Touck nomnonHu-
2.1 CymHocTh HOA3EMHOI0 TenII[,Hoﬁ VerHBIi OMDOC
crocoda  J00BIYM  TOJIE3HBIX 0,1 0,1/0,11| 10 P IIK-2
HCKOHACMEIX “HpOpMAIIHU 110 (cobecenoBanue)
TeMe
2.2 Mopomnorus Wzyuenue
MECTOPOXKACHUHA.  DIIEMEHTHI TeOJIOTHYECKUX Cobeceopatiie 1o
3aJieraHus TTHBIX T 0,1 0,1/0,11| 10 a3pe30B o TIK-2, ITIK-3
’ T BbINOJIHEHHOU PP ’
T'opHO-TexXHONMOTHYECKAs 3 MECTOPOKICHHI
XapaKTEePUCTUKA TTOPOJT
apaKkTEepUCTUKA ITOPO VYpana
TTouck
JIOTIOJTHUTEITLHOM
2.3 Towsmue 0 samacax “HpOPMAIIHU 110 YcTHBIi onpoc
MECTOPOXKICHUH, MOJHOTE U 0,1 0,1/0,11| 10 TF:itMeB (co6ece/:[0Bafme)
KauyecTBE MX MCIIOJIb30BaHUS N
MepUOINYECKOI
nevaTu
HUroro mo pazaeny 0,3 0,3/0,31| 30
3. CpaBwxeHHEe TOPHBIX MOpPOJ,
TPaHHLBI 30H CIBYDKEHUS,
MOCTPOCHUE  30HBl  CABMIKEHUS
TOPHBIX TOPOJ




3.1 CaBuxeHue TOPHBIX TIOPOJI,

W3zyyenune yuebHou

TPaHALbL  30H  CHBHXKCHHA,| 4 0.1 o.1/0.1m| 10 1 Hay4HOH YcTHBIi onpoc TIK-2, TIK-3
MMOCTPOCHUE 30HBI CIBIKCHUS JUTEPATYPHI 110 (cobecenoBanme)
TOPHBIX ITOPOJT TeMe
Wroro no pazneny 0,1 0,1/0,11| 10
4. Cy1mHOCTb KOMILIEKCHOTO
OCBOCHUS HEAIP
4.1 Topuble npeanpusATHs, INouck nomonHu-
TOPHBIA OTBOJ, IIAXTHOE IOJI TeJIbHOU THBIH OI1
OPHBIH OTBOL, OC TOTE -3 f 01 0,1/0,11| 10 CIIBHO e OmPOC 1 K2, MK-3
CII0CcoOBI OCBOCHHS nHpopmarmu mo (cobecenoBanue)
MECTOPOKICHHUMA TeMe
Hroro no pazneny 0,1 0,1/0,11| 10
5. IloazeMHBIe TOpPHBIE BBIPAOOTKH
N3yueHune ropHsix
5.1 INonzemusle TOpHbBIE BBIPa0OTOK Ha
BBIPA0OTKH TOPH30HTAJBHBIC, MaKeTax 1 1o
HaKJIOHHbIE,  BEpTHUKalbHBIC;| 3 0,1 0,1/0,11| 10 «anpboMy CobecenoBaHue TIK-2, ITK-3
BBIPAOOTKH  OKOJIOCTBOJIBHOTO MOTIEPEYHBIX
JBOpa CeYeHuM
BBIPaOOTOK»
Uroro mo pazaeny 0,1 0,1/0,11| 10
6. Coopy)XeHHe MOI3EMHbIX TOPHBIX
BBIPabOTOK
N3yuenue Ha
MaKeTax
6.1 CoopyxeHue NOJI3EMHBIX TexHOnOTHH
: Py A 3| o1 0,1/0,11[ 10 TpoBeIeHus TK-2, [IK-3
TOPHBIX BBIPAOOTOK
IIaXTHBIX CTBOJIOB
U BUJIOB TOPHOH
Kpenu
Wroro no pazneny 0,1 0,1/0,11| 10
7. Cragum moja3eMHON pa3paboTKu
MECTOPOKICHUN
CamocTosTenbHOe
7.1 Cragun MOJ3EMHON H3y4yeHue yaeOHou
A ASMEOR 3 [ 0,1 0,1/0,11| 10 ™Y v Cobecenosanme | TIK-2, TIK-3
pa3paboTKH MECTOPOKICHUN JUTEPATYPHI 110
TeMe
Wroro no pazneny 0,1 0,1/0,11| 10
8. IIpousBoacTBEeHHas] MOUIHOCTh U
CPOK CYyIIECTBOBAHUS PYIHUKA
CamocTosTebHOE
H3y4yeHue yaeOHou
JIUTEPaTYpPHI 110
8.1 [IpousBoacTBeHHas TeMe KoHTDoNbHAS
MOIIIHOCTh u cpok| 3 0,1 0,1/0,11| 10 a%OTa [IK-2, TTIK-3
CYIIECTBOBAHUS PyIHHKA Pemenne 3amgaq mo p
TeMe, TIOATOTOBKA K
KOHTPOJIBHOM
pabote
Uroro mo pazaeny 0,1 0,1/0,11| 10

9. BckpeitHe H
MECTOPOKICHUH

IoAroTOBKa




N3yuenue cxem

9.1 CmocoOel M  CXEMbI BCKPBITHS
BCKPBITHUS MECTOPOKACHUH. MECTOPOKIACHUIN
P PO 0,1 0,1/0,111| 10,1 PO Cobecenoanme | TK-2, [IK-3
IIpocTeie 1 KOMOMHHPOBAaHHbBIE Vpana no
CIIOCOOBI ¥ CXEMBI BCKPBITHS TEXHUYECKUM
gepTexam
3 N3yuenne
rpaduuecKoro
9.2 CxeMbl MOJArOTOBKU Mareprana fo
) 0,1 0,1/0,11| 10 cxeMaM CobecenoBanue [IK-2, T1IK-3
TOPHU30HTOB
MOATOTOBKH
TOPU30HTOB
MECTOPOXKICHUN
Wroro no pazneny 0,2 0,2/0,2H11 20,1
10. OcHOBHBIE NPOU3BOACTBEHHBIC
TIPOLIECCH OUNCTHOI BBIEMKI
10.1 OcCHOBHbIE ITouck
TIPOHU3BOJICTBEHHBIE IPOLECCH JIOTIOJTHUTEIIBHON
OYUCTHOU BBIEMKH; OTOOMKA. HH(pOpMaLUH 110 VYerHslit onpoc
. 13 ] o1 0,1/0,14| 10 Gopman P MK-2, TK-3
BBIYCK,  JOCTaBKa  pYHbI; TeMe B (cobecenoBanue)
yIIpaBJIeHHE TOPHBIM TOPHOTEXHIYECKO 1
JTaBJICHUEM JUTEepaType
Uroro mo pazaeny 0,1 0,1/0,11| 10
11. Cucremsl pa3pabOTKU PYAHBIX
MECTOPOXKACHUI
N3yuenue Ha
MaKe-TaX CHCTEM C
111 Cucremsi ¢ ectectsenmbim ectecTBeHHBIM | OnmcaHne CUCTeMBI
HoAJepIKaHUEM OYHCTHOTO 0,1 0,1/0,11| 10 I1K-2, ITIK-3
HoJIep>KaHueM pa3paboTKH
NIPOCTPAHCTBA
OYUCTHOTO
MIPOCTPAHCTBA
N3yuenue Ha
11.2 Cucremsl ¢ oOpylIeHHEM MaKe-Tax CHCTEM C | &y 1 canme cucTeMsl
e é’oy on ;| ol 0,1/0,11| 10 |o6pymenuenm pyan o TK-2, [IK-3
pyA B P BMEIIAIOIIUX pasp
opox
N3yuenue Ha
113 Cucremsl c MAaKeTax CHCTEM C
HCKYCCTBEHHBIM HCKYyC-CTBEHHBIM | OnucaHue CUCTEMBI
Y 0,1 0,1/0,11| 2 Y TK-2, TIK-3
MOJ/IepKaHUEM oJiep>KaHuEM pa3paboTKu
BBIPa0OTAaHHOTO MIPOCTPAHCTBA BBIPa0OTaHHOTO
MIPOCTPAHCTBA
HUroro mo pazaeny 0,3 0,3/0,31| 22
12. Obecrieuenue 1OOBIYHBIX PabOT
12.1 INoa3eMHBIi TpaHCHOPT U
IpoOseHne pynsl, TPAHCIOPT
IyCTOM OPOAbL
Y N OB, W3yuenue na
BCIIOMOTATEIbHBI TPAHCIOPT
ToiséM pyisl M HOpOMB! MaKeTax IIaXThl
: 3 1,4 4/0,31 1 obopynoBanust mo | CobecenoBanue I1K-2, T[IK-3
CITyCK-TIOIbEM JOJIeH,
obecrieueHNI0
MaTepuaioB,  00OpyIOBaHHUS
JOOBIYHBIX PaboOT
MoHTaXHbIE H PEMOHTHBIE
paboThI BenTunsmus,
BOJIOOTJINB, SHEPrOCHAOKEHHE
Uroro no pazaeny 1,4 4/0,31 1




13. IlpoMplnuieHHass — IUIOLIAaJKa
pyZAHHKA
13.1 Konpel, HaaumaxtHse

3[aHUs, OTKaTOYHBIE rajepew,
JPOOMIIBHO-COPTUPOBOYHBIE

YCTaHOBKHU, KanopudepHble U
JpYTHe 3[aHHs, CBA3aHHBIC CO

CTBOJIOM  INAXThL.  3JaHUS
TOBEMHBIX MaluH Wsyuenne ra
. ’ MakKeTe 00bEKTOB IIK-2, TIK-3,
9JIEKTPOIOACTAHIIHH, 3 0,1/0,11| 1 CobecenoBaHue
MIPOMILIOIIATKH OIIK-6

KOMITIPECCOPHBIX, PEMOHTHBIX HiKa
MaCTEepPCKHUX, CKJIQJICKUX pyA
MOMELIEHUH, Trapaxeu, naeno,
MOXKapHBIX MOCTOB,
nabopaTopuil.
AJMUHHCTPAaTUBHO-OBITOBBIE
TIOMETIeHHs
HWroro no pasneny 0,1/0,11| 1
14. Oxpana Tpyza H TEXHHKa
0e3omacHOCTM  Ha  MOJ3EMHBIX
TOpHBIX paboTax

IpopaboTka

T10JIOKEHU I

«IIpaBun
14.1 Oxpana TpyZaa ¥ TeXHHKA 0e30I1acCHOCTH IIpH
. IK-2, TIK-3,

0e30macHOCTH Ha MOJ3eMHBIX| 3 0,4/0,11| 2 BEICHUH TOPHBIX YcTHBIi onpoc OIK-6
TOpHBIX paboTax pabot u

nepepaboTKe

TBEPBIX TOJIC3HBIX

HCKOTIAaeMBIX»
HUroro mo pazaeny 0,4/0,11| 2
15. Kontponn

IToaroroBka Kk
15.1 Dx3amen 3 Ox3aMeH

9K3aMeHY
HWroro no pasneny
Hroro 3a cemectp 6/211 | 156,1 5K3aMEH
MK-2,IK-

HTtoro mo AMCIUIIINHE 6/211 | 156,1 JK3aMeH 2

3,011K-6




5 Obpa3oBaTesibHbIE TEXHOJIOTHH

Jns  peann3anuu  NPelyCMOTPEHHBIX BHJOB  ydyeOHOM paboOThl B KauecTBe
00pa30BaTeNbHBIX TEXHOJIOTUH B MPEMNOAABAHUU JUCHUIUIMHBI «['OpHBIE MAalIUHBI |
000py10BaHUE» UCTIONb3YIOTCS TPAJAULIMOHHAS U MOIYJIbHO-KOMIIETEHTHOCTHAS! TEXHOJIOTHH.

Jlekuu MPOXOJAT B TPAAMLUMOHHOW (opme, B ¢dopme JIeKUUH-KOHCYIbTALUNH U
npoOneMHbIX Jekuuid. TeopeTuueckuil Marepuan Ha NPOOJEMHBIX JIEKIMIX —SBISIETCS
pe3yabTaTOM YCBOCHHUS NOJIYYEHHOW HH(OpPMAIMM IMOCPEICTBOM IOCTAHOBKH IMPOOIEMHOTO
BOIIpOCa U IOMCKa IIyTed ero pemeHus. Ha neknusx — KOHCYJIBTAUUsAX H3JI0KEHUE HOBOTO
MaTepuajia COIPOBOKIAETCS IIOCTAHOBKOM BOIIPOCOB U JUCKYCCUEH B IIOMCKAaxX OTBETOB HAa 3THU
BOIIPOCBI.

JIeKIIMOHHBIA MaTepHuan 3akperuisieTcs B XOJ€ MNPAaKTUYECKHX pPadoT, Ha KOTOPBIX
BBITNOJHAIOTCSA TPYIIIOBBIE WIM HWHIWBUAYAJIbHBIE 3aJaHHd IO mponaeHHou Tteme. Ilpu
NPOBEICHUM MPAKTUYECKUX 3aHATUI UCIOIB3YETCs] METO/ KOHTEKCTHOTO OOY4EHHs, KOTOPBIH
IIO3BOJIIET YCBOMTH MAaTEpHall IIyTEM BBISBICHHS CBA3CH MEXIy KOHKPETHBIM 3HAHHUEM H €TI0
[IPUMEHEHUEM.

ITpu npoBeneHUM IPAKTUUECKUX 3aHATUN HCIOIB3YeTCs paboTa B KOMaH/e, KOHTEKCTHOE
o0yuyeHne, 00ydeHrne Ha OCHOBE OIBITa, «KMO3TOBOM IITYpM» U TPAAULIMOHHBIA CEMHHAP.

CamocrodrenbHas padoTa CTUMYIUPYET CTYAEHTOB B MIPOLIECCE MOATOTOBKU JOMAIIHUX
3aJIaHUM, NIpU PELICHHUM 3aJa4 Ha IPAKTUYECKUX 3aHATUAX, NPU IOATOTOBKE K HTOTrOBOH
aTTECTALNN.

6 YueOHO-MeTOAHYECKOE o0eceyeHrne CaMOCTOATEIbHOI padoThl 00y4ar0IMUXCs
[IpencraBneHo B mpuiaoxkeHuu 1.

7 OneHo4YHbIe CPeACTBA 1JIsl IPOBEAeHHUS IPOMEKYTOYHOM aTTecTaluu
IIpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMUYEeCKOe U MHPOPMAIIMOHHOE o0ecnevyeHre JUCHUIIJIMHBI (MOXYJIsl)

a) OcHoBHas1 IUTEpaTYypAa:

1. I'meapix A.Il.,, Bomnkor II.B., MaxutroB A.M. OCHOBBI MOA3eMHOW pa3pabOTKH
MECTO-POXKICHUN TIONE3HBIX HMCKOMAeMbIX: [DIEKTPOHHBIA pecypc]: ydeObHoe mocobue /
DIEeKTPOH. TeKCTOBbIe AaH. — Maruutoropck: ®I'6OY BO «MI'TVY», 2018. — Pexum goctyna:
http://catalog.inforeg.ru/Inet/GetEzineByID/318751

2. KammeikoB B.H. [Ilpomeccel mMOA3eMHBIX TOPHBIX paboOT [DIEKTPOHHBINA
oOpa3oBatenb-HbIil pecypc]: Yue6Hoe mocobue / B.H. KanmpikoB, U.T. Cnamumnun, 3.1O.
Memepsakos; PI'bOY BO «MarHuToropckuii rocy1apCTBEHHbIN TEXHUYECKUI YHUBEPCUTET UM.
I. n. Hoco-Bay. — MarsuTtoropck, 2010. — Pexxum JOCTYyIIA:
http://catalog.inforeg.ru/Inet/GetEzineBylD/296509

3. Kcenmzenko JI.C. 3akoHOMepHOCTH Ae()OPMUPOBAHHS U Pa3PYLICHHUS CUIBHO CXKATHIX
TOPHBIX MOPOJI U MAacCHUBOB [DJIEKTPOHHBIN 00pazoBaTenbHbIN pecypc]: Hayunoe amekTpoHHOE
uznanue / JI.C. Kcennzenko, B.B. Makapos, H.A. Onanaciok; ®I'AOY BO «/lanbHEBOCTOUHBIIH
dbenepanbHBIi  yHHBEpcHTET». —  BmamuBoctok, 2014, —  Pexumm  moctyma:
http://catalog.inforeg.ru/Inet/GetEzineBylD/304478

0) /lonoJiHUTEIbHASA JINTEpaTypa:

1. bopoBkoB FO.A. TexHonorust 10OBIYHM TOJIE3HBIX UCKOMTAEMBIX MOA3EMHBIM CITIOCOOOM
[OnexTpoHHbIi oOpa3zoBatenbHbI pecypc] / FO.A. Bboposkos, B.II. J[Ipo6anenxo, /[I.H.
PeGpu-xoB; 000  «Axamemusa-Menuay. - M., 2012. - Pexum pgocrymna:
http://catalog.inforeg.ru/Inet/GetEzineBylD/293731

2. T'opHOTIpOoX0OAYECKUE MAIIMHBI 1 KOMILUIEKCHI: Yueb. mis By30B / JI.I'. I'pabuak u



http://catalog.inforeg.ru/Inet/GetEzineByID/318751%202
http://catalog.inforeg.ru/Inet/GetEzineByID/318751%202
http://catalog.inforeg.ru/Inet/GetEzineByID/296509
http://catalog.inforeg.ru/Inet/GetEzineByID/304478
http://catalog.inforeg.ru/Inet/GetEzineByID/293731

1ap.— M.: Henpa, 1990. — 336 c.

3. JlopomeB 1O.C. ParmonasibHBIE pEXUMBI Pa0OTHl TOPHBIX MAIIUH [DJIECKTPOHHBINA
oOpa-3oBarenbHBIl  pecypc]: VYuebnoe mocobue / FO.C. J[lopomes, ®OI'AOY BO
«/lampHEeBOCTOUHBIN (henepanbHBIM yHUBEpCUTET». — BraauBoctok, 2013. — Pexxum gocryna:
http://catalog.inforeg.ru/Inet/GetEzineBylD/295173

4. XKuranos M.JI., AApynun C.A. TexHomorus, MexaHu3alusi 1 OpraHu3alus MoA3eMHBIX
TOpHBIX paboT: YuebHuk /i By30B.- M.: Henpa, 1990.

5. HaconoB U.[1. u ap. TexHosorusi CTpouTENLCTBA FTOPHBIX Npeanpustuid. — M.: Henpa,

1990.

6. Ilepmuu B.B. Opranuzamusi CTpOUTENbCTBA TOPHBIX BBIpaOOTOK. CrpaBOYHOE
nocobue. — M.: Heapa, 1992. — 224 c.

7. TomutoB A.Il. CTpouTENhCTBO BEPTHUKAIBHBIX TOPHBIX BBIPAOOTOK [DJIEKTPOHHBIN
00-pazoBarenbHbId pecypc]: Yuebnoe mocodue / A.Il. TlomuroB; ®I'BOY BO «Ky3bacckuit
roCy-AapCTBEHHBIN TeXHUYECKUN yHUBepcuTeT uMeHn T. @. ['opbaueBay. — Kemepono, 2014. —
Pe-xum mocryna: http://catalog.inforeg.ru/Inet/GetEzineByID/302111

8. CmupnskoB B.B. u np. TexHOIOTHSI CTPOUTENHCTBA TOPHBIX MPEINPUATHN: Y UeOHUK
quist By30oB. — M.: Henpa, 1989. — 573 c.

9. CTpouTenbCcTBO CTBOJIOB IaxT U pyaHukoB CrpaBounuk / [Tox pen. O.C. [lokykuna u
H.C. Bonorckux. — M.: Henpa, 1991. — 516 c.

B) MeToanueckue yKa3aHusi:

1. MemepsikoB 2.10., Alin6unnep V.M. OcHOBBI TEXHOJIIOTUN TOA3EMHON pa3paboTKH
MECTOPOXKACHUH TO-JIE3HBIX HCKomaeMbIxX: yueo. [Tlocobue.-MaruuToropck. roc. TeXH. yH-Ta UM.
I'.1. Hocosa, 2011.-87 ¢

2. [TogzemHuast pazpaboTka MecTopokaeHuii: YueoHoe mocodue / B.U. IN'onmuk. - M.: HUL]
NH®OPA-M, 2014. - 117 c.

3. Pa3paboTka MeECTOpPOXXICHHMI IOJIE3HBIX HCKOMaeMbIX: YdeOHoe mocodume / B.U.
lomuk. - M.: HULL UH®PA-M, 2014. - 136 c.

4. bapanoB A.O. IIpoekTHpOBaHUE TEXHOJOTHYECKHUX CXEM M MPOIECCOB IMOJ3EMHOMU
no-0berum pyn: CrpaBounoe moco6. — M.: Henpa, 1993. 283 c.: uin.

5. MaxutoB A.M., BonkoB I1.B., I'meaeix A.Il. IIpomeccel moa3zeMHON pa3paboOTKu
PYI-HBIX  MECTOPOXACHMM: [DJEKTPOHHBIM pecypc]: MNpPakTUKyM IO  BBIIIOJIHEHHUIO
pacdyeTHO-rpaguIecKux paboT / DIEKTPOH. TeKCTOBBIe aaH. — Marnutoropck: ®I'bOY BO
«MI'TVY», 2018. — Pexxum nocrtyma: http://catalog.inforeg.ru/Inet/GetEzineBylD/320662

6. BonkoB I1.B., I'negpix A.Il., MaxutroB A.M. [IpoBeneHue m KpernjaeHUE TOPHBIX
BbIpa-00TOK (4acTh 1): [DnekTpoHHBIN pecypc]: yueOHoe mocodue / DNEKTPOH. TEKCTOBBIC JaH. —
MarHuroropck: OI'bOY BO MI'TY», 2018. — Pexum JIOCTyMaA:
http://catalog.inforeg.ru/Inet/GetEzineByID/318750

7. lllaxTHOE ¥ MOJ3EMHOE CTPOUTENHCTBO: Yuel. s By30B: B 2 1./ b.A. KapTo3us u np.
— M.: U3n-Bo Akagemuu ropHelx Hayk, 2013. — 532 c.

r) llporpammHuoe odecnneuenne u UHTEpHET-pecypcehI:

IIporpammHoe obecnieyeHue

Haumenosanue [10 Ne norosopa Cpoxk nelicTBUS TULIEH3UU
MS Windows 7

Professional(mns  |A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)



http://catalog.inforeg.ru/Inet/GetEzineByID/295173
http://catalog.inforeg.ru/Inet/GetEzineByID/302111%208
http://catalog.inforeg.ru/Inet/GetEzineByID/302111%208
http://catalog.inforeg.ru/Inet/GetEzineByID/320662
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http://catalog.inforeg.ru/Inet/GetEzineByID/318750%207

MS Windows 7

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

MS Office 2007 1\ 135 o1 17.09.2007 GecepouHo
Professional

7Zip cB000JTHO pacnpocTpansiemoe [10 0ECCPOYHO
FAR Manager cB0OOaHO pacnpoctpansemoe 110 OCCCPOUHO

IIpodeccnonanbHbie 6a3bl JaHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

HazBanue kypca CcouiKa
Harmnnonanbuast nH(OPMAIMOHHO-aHATUTHIECKAs URL:
cucrema — Poccuiickuii MHIEKC HAyYHOTO IUTHUPOBAHUS )

https://elibrary.ru/project_risc.asp

(PMHII)

[TouckoBas cucrema Akagemust Google (Google Scholar)[URL: https://scholar.google.ru/

Nudopmannonnas cucrema - EnnHoe OKHO AOCTyma K
HHGOPMAIMOHHEIM pecypcaM

DnekTpoHHas 0aza mepuoanveckux m3nanuii East View
Information Services, OO0 «MUIBUC»

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

https://dlib.eastview.com/

®denepaibHOE rOCyAapCTBEHHOE OrOKEeTHOE
yupexaenne «Denepanbubiii HHCTUTYT npomsbiiuienHoi|URL: http:/www] .fips.ru/
COOCTBEHHOCTHU»

9 MaTtepuajJibHO-TEXHHYECKOE oOecreueHrue JUCIHMIINHBI (MOIYJIs1)

MarepuanbHO-TEXHHUECKOE 00eCTIeYCHNE TUCITUTUTNHBI BKITFOYALT:

[Tepconanbabie KOMIBIOTEpHl ¢ makerom MS Office, Au-todesk Autocad, Surpac,
Micromine, BBIXOJIOM B Hurepuer u c JOCTYIIOM B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00Pa30BATENBHYIO CpPEAy YHUBEPCHUTETA;, HArJISIHbIE Y4eOHBIE MOcoOus,
TaOJIUIIBI, TIJIAKATHI, JEMOHCTPAIMOHHBIE 00PA3IThI


https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
https://dlib.eastview.com/
http://www1.fips.ru/

[Tpunoxenue 1

IlepeyeHb TeM A1l MOATOTOBKYU K CEMUHAPCKUM 3aHATHAM:

1. Beenenne B aucuumiuuHy «[IpoBeaeHHe W KpeIUIEHHE TOPHBIX BBIPAOOTOKY.
Co;[epxcaHHe JUCHUIIINHBI, €€ 3HAYCHUC U CBA3b CO CMCXKHBIMU JUCHUIIJIMHAMU.

2. Bunpl KanuTalbHBIX U TOATOTOBUTEIBHBIX BEIPAOOTOK.

3. Hownstus: «Coopyxenue BeIpabOTKN», «IIpoBeneHue BeIpabOTKM», «BbhieMKa TTOPOIBI,
«Bo3Benenne mocTossHHON Kpenu», «Croco® mpoBeneHus: BBIPAOOTKH», «TexHOoIoruvecKas
cXeMa MPOBEJICHUS BRIPAOOTKI.

ITepedyenb TeM 1JIs1 NOATOTOBKH K YCTHBIM OIPOCAM:

Br160op hopmbI 1 pa3zMepoB MONEPEIHOTO CEUEHUS BRIPAOOTOK.

CriocoObl MpoBeZICHNS U KPEIUIEHUS BBIPAOOTOK: OOBIYHBIE U CIIELUANIbHBIE.
TexHonornyeckue cxeMbl MPOBEACHUS U KPEIUIEHUS BEIPaOOTOK.

Texuuueckue cpencTBa OypeHuUs IIMYpPOB.

[TapameTpsr OypOB3pBIBHBIX palOT.

BpyO»l, KOHTYpHOE B3bIBaHKE, IPIMOE, 00paTHOE 1 KOMOMHHUPOBAHHOE HHUIITUUPOBAHHUE.
be3BpyOoBBIE CXeMbI OTOOWKHU TTOPOABI TIPH MPOBEICHUN BHIPAOOTOK OOJIBIIION IIIMPUHEI.

7. CpeactBa MexaHHM3alUy 3apspKaHus MypoB. KauecTBEHHbIE TOKA3aTENN B3pPhIBa.

8. MexaHu3npoBaHHAss BBIEMKa IOPOJbI KOMOaiiHaAMU W30MPATEIbHOTO JCHCTBUS U
OypoBbIMU KOMOaliHaMu. OOIacTh MPUMEHEHUS, TOCTOMHCTBA M HEJIOCTATKH.

9. TexHONOTMYECKHME CXEMBbl KOMOAWHOBOTO TPOBEACHUS W KPEIUJICHUS BBIPAOOTOK.
KoM0aitHOBBIE KOMILIEKCHI.

10. CocoObl  TPOBETPHMBAHUS  TOPU3OHTAIBHBIX W HAKJIOHHBIX  BBIPAOOTOK:
HarHeTaTeNbHbIM, BcachBalOIIMKA U KOMOMHHMpOBaHHBIA. [IpoBeTprBaHue BBIPAOOTOK 3a CYET
oOmIemaxTHON AETPECCUH U BEHTUISTOPAMH MECTHOTO MPOBETPUBAHUS.

11. Ilorpy3ouHble MalIMHBI MEPUOJUYECKOIO U HENPEPBIBHOIO JAEUCTBUA. DPpPOHT
norpy3ku. CkpenepHble ycTaHOBKU. [lorpy3ouHo-TpaHcniopTHbIe MaliuHbL. [[Be (ha3bl morpysku.
Ilopsimok  pacuéra TPOU3BOAUTEIILHOCTH IOIPY304HOM TeXHUKHU. ['OpHOmpoxomueckue
KOMIIJIEKCHI.

12. Knaccudukanus TEXHOJOTHUECKUX CXeM IMpu3aboiftHoro tpaHcrnopra. OCHOBHBIE
TPYIIbI TEXHOJIOTMUYECKUX CXEM IMpU3ab0ifHOro TpaHCIopTa U 001aCTH UX IPUMEHEHHUS.

13. Tunsl KpemeW TOPU3OHTAIBHBIX BBIPAOOTOK. Paboune XapaKTEepUCTHKH Kperiei.
BpeMennas u mocTtostHHas kperu. Pamuasi, xene300eToHHas1, TFOOMHTOBasI, OJI09Hasi OETOHHAs,
MOHOJIUTHAasE O€TOHHAasT M >KeJle300eTOHHAs Kpenu. AHKepHas, HaOpbI3rOeTOHHAs W
KoMOMHMpOoBaHHas kpenu. [lopsaok ux Bo3BeAeHHUS.

14. Hactunka penbcoBoro mytu. IIpokmaaka TpyOOmpoBOOoB M Kabeneil. YCTpoHCTBO
BOJIOOTBOJIHOM KaHABKU. MapkKiieiaepckoe ooecrieueHue.

15. IlpoBeaeHne u KperuieHue HAKJIOHHBIX BBIPAOOTOK CBEPXY BHU3 (CTBOJIBI, YKJIOHBI) U
CHHU3Y BBepX (BOCCTAIOIINE, CKaThl, PyIOCIYyCKH, OpemcOepru). BrieMka M morpys3ka mopojbl,
IIPOBETPUBAHUE U BOAOOTIIUB.

16. Knaccudukanusi BepTHKaIbHBIX CTBOJOB. [loCiaemoBaTenbHOCT, CTPOUTEIHCTBA
CTBOJIOB PA3JIMYHOr0 Ha3zHadeHHs. DOpMBI MONEPEUYHOI0 CEYEHMsI CTBOJIOB. YUACTKU CTBOJIA!
«Ycrben, «Texnomoruueckuii orxom» u «3ymnd». [louarue «KodpdunueHT ncmonp30BaHUs
MONIEPEYHOI0 CEUYEHHUs CTBOJIAY.

17. OObIuHbIE U CIIELUATbHBIE CIOCOOBI MPOBEICHUS U KPETJIEHUS! BEpTUKATIbHBIX CTBOJIOB.
CyuiHocTh MOCHEAOBATEeIbHOW, COBMENICHHOM M MapajuiebHONM TEXHOJIOTHYECKUX CXEM
MpOBEJCHUS U KperieHus: cTBojioB. Kpurepuu BriOopa TeXHONIOrHueckoil cxeMbl. OCHOBHBIE U
BCIIOMOTaTeIbHbIE TPOXOIYECKUE MPOLIECCHI.

18. OcobenHoctn BeneHHS OypOB3PBIBHBIX pPAOOT TpPH MPOBEJACHUU BEPTUKAIBHBIX
crBosioB. Tumbl BB. CpencrBa muunuuponanus. [nmybuna mmypoB. CxeMbl pacHoiOXKEeHHUs
mmnypoB B 3a00e cTBoa. Tumsl BpyooB. KoHTypHOE B3phIBaHHE.

S e e



19. TexHuyeckue cpeactBa OypeHHs HITypoB B CTBOJax. [lopsaok 3apspkaHus LITYPOB U
B3pbIBaHM 3apsa0B BB B cTBoax. TexHnueckue mokaszarenn OypoB3phIBHBIX padoT.

20. HarneraTenbHbIH, BCACHIBAIOIIUN M KOMOMHHPOBAHHBIH CIIOCOOBI MPOBETPUBAHMS
CTBOJIOB.

21. IlpoBeTpuBaHME CTBOJIOB CKBO3HOW cTpyel. EcrecTBeHHas TAra B CTBOJaXx.
[TocnenoBarenbHOCTH pacueTa MPOBETPUBAHMSI CTBOJIOB. THIIBI BEHTUISATOPOB. TpyOONpoBOIbI U
WX KpEIUICHHE B CTBOJIAX.

22. OcoOeHHOCTH TOTPY3KH TMOPOJABI B CTBOJIaX. ['peiidepHble MOTPY30YHBIE MAITUHBI
PYYHOTO ¥ MEXaHM3UPOBAHHOIO BOXKJeHUsA. (CaMOXOAHBIE MOrpy304HbIe MalMHbL. Dazbl
NOTPY3KH TOPOJbI M WX OTHOcUTEIbHble 00BEMBL. [locnenoBarenbHOCTh —oOmpeseneHus
IPOM3BOIUTENFHOCTH TOTPY3KH MOPOABI B CTBOJIE. YOOpKa MopoAsl B 3a00e CTBOJNA yepes
NIEPEOBYIO CKBAKUHY.

23. Bungel mpoXoAuecKHMX MOJBbEMHBIX YCTaHOBOK. Kiaccuukanusi cxeM OCHAIeHHS
nmpoxoaueckoro mnoabémMa. HasHaueHwme u pPa3HOBHUIHOCTH KOMpOB. beckompoBoit crmocod
CTPOUTENbCTBA CTBOJIOB. [Ipoxomaueckune 0aapy U MPUHIUI UX pa3rpy3ku. HarsokHble paMbl U
Hampapysitomue pamku. [Ipunenssie ycTpoicTBa. /luarpamMma CKOpOCTH JBIKEHUs Oanedl B
crtBoste. llocimenoBaTenbHOCTH pacdy€ra IPOU3BOAMTEIBHOCTH IPOXOAYECKOM ITOABEMHOU
YCTaHOBKH.

24. HazHaueHne W KOHCTPYKIMH BpEMEHHBIX Kpemel B crBomax. TpeOoBaHus K
MOCTOSTHHOM Kperny BEPTUKAIbHBIX CTBOJIOB. MaTepuanbsl kpernu. MoHOMUTHas: OETOHHAs KPETlb,
e TOCTOMHCTBA M IOCIIEI0BATEIbHOCTh BO3BEICHH. ['acuTenu cKOpoCTH JIBUKEHUS OETOHHOM
cMecu mo Tpyb6am. Bunbl mnpuzaboiinHbix onanmyOok. I[lopsgok Bo3BeneHHsS TIOOWHTOBOM,
JiepeBIHHON 1 HaOpBI3rOeTOHHOM Kkpeneil. «Cyxoi» U «MOKpBIi» HaOpbI3rOETOH.

25. baneiinplii BOMOOTIMB U 00JIACTh €r0 MPUMEHEHH. BOIOOTINB ¢ MOMOIIBI0 HACOCOB,
THJIPORJIEBATOPOB U 3pnu¢ToB. BonoynaBnuBanue B CTBOMIAX: KeI00aMHU U JPEHUPOBAHHUEM.

26. BomomoHmkeHue: ¢ MOBEPXHOCTU (TIOTPYKHBIMH M apTE€3MAHCKUMH HAcOCaMH) U W3
MOJI3EMHBIX BBIPAOOTOK.

27. Knaccudukamnus cnenuanbHbIX CITOCOO0B MPOBEACHUS CTBOJIOB. 3a0MBHAS M OITYCKHAS
kpernu. CyIHOCTh BOAOMOHMKEHHUS, IPUMEHIEMOe 000pyJOBaHHUE.

28. Cxembl 3aMOpaKUBAHUS IMOPOJI: HA BCIO TNIYOMHY, CTyIIeHUYATas1, 30HAIbHAS, JIOKAIbHAS.
Cxema 3aMopakuBaroliel CTaHIUU. TaMIIOHUPOBAHUE TOPHBIX MTOPOJI: [IEMEHTAIS, TJIMHU3ALIMS,
CHJIMKAaTH3alMs, cMoin3auust U outymusanus. CrnocoObl M CXeMbl HarHeTaHUsi B CKBaXKUHBI
TaMIIOHAYKHOTO PacTBOpaA.

29. CmonrHoe, KOJIOHKOBOE, peaKTUBHO-TYpOMHHOE U poTOopHOE Oypenue. [Ipumensemoe
00opy0BaHUE M CXEMBbI TPOMBIBKH. CIIOCOOBI KPETJICHUs CTBOJIOB TOCIE OYpEeHUsi: OTPYKHOM,
CEKIIMOHHBIA U KOMOMHUPOBAHHBIM.

30. OmpeneneHue MNPOAOTIKUTEIBHOCTH MPOXOAYecKoro uukia. llocaeaoBarenbHOCTD
COCTaBJICHUS Tpauka OpraHu3anuu padoT (LUKIOTrpamMMbl). Y IeIbHBIE 3aTpaThl BPEMEHU Ha
BBITIOJIHEHHE omepanuii. OnpenenaeHne CKOPOCTH MPOXOJIKH BBIPAOOTKU M TMPOU3BOIUTEILHOCTH
Tpyza nmpoxoauduka. [lokazarenu TEXHMYECKOr0 OCHAIIEHUS POXOIKH.

IlepeyeHb TeM A1l MOATOTOBKH K MHAMBHUAYAJIBHBIM CO0€CeI0BAHUAM:

1. Conepxanune nucuurumHbl «[IpoBeneHne M KperuieHWe TOPHBIX BBIPAOOTOK», €€
3HAYEHHE U CBSI3b CO CMEXHBIMH JTUCIUILINHAMH.

2. Bujbl KanUTAIbHBIX U TIOATOTOBUTEIBHBIX BHIPAOOTOK.

3. IIpoBeneHue u KpersieHre ropu30HTAIbHBIX U HAKIIOHHBIX BBIPAOOTOK.

4. TlpoBeneHue U KpEIJIEHUE BEPTUKAIBHBIX CTBOJIOB.

5. Opranuzanus paboT Npu NPOBEACHUN U KPETJIEHUU TOPHBIX BHIPaOOTOK.

KonTpoasHnas padora:
1. Ilo MCXOOHBIM JaHHBIM HAYEPTUTh CEYCHHE TOPHOW BBIPAOOTKH, MPOBEPUTH €ro MO

JOTTYCTUMON CKOPOCTH JIBUYKEHUS BO3AyXa, BEIOpATh M pacCUUTaTh MapaMeTpPhl KPEIH.



2. Ob6ocHOBaTh 000PYIOBaHKE, IPUMEHIEMOE Ha MPOXOJIKE TOPHON BHIPAOOTKH.
3. PaccuuTtarh BpeMs Ha BBIIIOJTHEHWE OCHOBHBIX TEXHOJIOTHUYECKUX ONEpalnid

Hcxonunle 1aHHEBIE:

ITokazarenu En. usmepenus 3HaueHue
1. 'ogoBas MpoU3BOAUTENBHOCTh PYIHUKA | MIIH. T 0,3+0,05*Bap
2. ITpoTsiKEHHOCTH BBIPAOOTKH M 50+10*Bap

3. Tumbl BEIpabOTOK

1) onHOMmyTEBOM KBEpILLIar
2) IBYXMyTEBOM KBEpIILIar

3) OTKAaTOYHBIN IITPEK C CAMOXOJHBIM TPAHCIIOPTOM

Ha MTHCBMOKOJICCHOM X0y

4. I'nmyOvHa 3aJ10)KEHUST BRIPAOOTKH

M

250+50*Bap

5. KoaddurmeHT KpernocTu mopos

o 15 Bapuanra
BKJIIOY: 5+Bap

JUIs1 BApUAHTOB C 16:
30-Bap

6. O0BbemMHast Macca IOPOJIbI

/M

1,5+0,1*Bap

7. AGpa3uBHOCTH MOPO/T

MI

Bap

8. OOBOIHEHHOCTH BBIPAOOTKU

YeTHble BapuaHTHI - ciiadas

Heuernrlie BApHWAaHTEI - CUJIbHAaA

PacuetHo-rpaduueckas pabora. Pa3paboTaTh TEXHOJIOTHYECKYIO KapTy MPOXOJKH
TOPU30HTAILHOW TOPHOM BEIPAOOTKH B COOTBETCTBUU C JAHHBIMH U3 TaOJIHIIBI.




| HauMeHOBaHME TAHHBIX /B APUWAHTEH \

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

TIpOH3BOIMTENLHOCTE  PYIHHKA, | ) 4 0,5 0,6 07 |08 ]009 1,0 1,1 12 |13 |14 |15
MJTH. T/TOJ
[TpoTsEHHOCTH BHIPAOOTKH, 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
;“y6“Ha 3AIOKEHHS BHIPAOOTKH, | 5 250 300 350 | 400 | 450 500 550 | 600 |650 |[700 |750
Kosdduuuent kpenoctu nopox | 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
O6BEMHAs Macca HOPOJ, T/M>:

- HAJICTAIOIICH TOJIIH 1,2 1,25 1,3 1,35 1,4 1,45 1,5 1,55 1,6 1,65 | 1,7 | 1,65

- IEPECEKAEMBIX MTOPOJT 1,5 1,55 1,6 1,65 1,7 1,75 1,8 1,85 1,9 1,95 2,0 1,95
OO6BOAHEHHOCTH BBIPAOOTKH, M /g | 50 100 150 200 250 300 350 400 450 500 60 110
HanmeHOoBaHME TaHHBIX BAPUWAHTEB

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

HpomssourenshocTs  pymHuKa, | 4 o | 5 1,8 |19 2,0 2,1 2,2 2,3 2,4 2,5 2,6 2,7
MJIH. T/TOX
ITpoTsk€HHOCTH BBIPAOOTKH, M 270 280 290 300 310 320 330 340 350 360 370 380
Tun BeIpaboTKK*! 3 4 5 2 3 4 5 2 3 4 5 2
I'nmyOuna 3anoxeHus Beipabotku, M | 800 850 900 880 860 840 820 800 780 760 740 720
Koaddunment kpenoctu nopon 14 13 12 11 10 9 8 9 10 11 12 13
AOpa3MBHOCTB MOPOJI, MI' 28 30 32 34 36 38 40 42 44 46 48 50
O6bEMHAs Macca MOPO, T/M:

- HaJICTAIOIIEH TOJIIN 1,6 1,55 1,5 1,45 1,4 1,35 1,3 1,25 1,2 1,25 1,3 1,35

- IEPECEKAEMBIX MTOPO/JT 1,5 1,55 1,6 1,65 1,7 1,75 1,8 1,85 1,9 1,95 2,0 1,95
OO6BOAHEHHOCTH BBIPAOOTKH, M/a | 160 210 250 310 360 410 460 510 460 410 360 310

*: 1 — omHOMyTEBOM KBepHuIar, 2 - IBYXIyTeBOH KBepILIar, 3 — OAHOMYTEBON OTKATOYHBIN MTPEK; 4 - ABYXIYTEBON OTKATOYHBIN INTPEK; S5 —

MOJATAXHBIN [TPEK



[Tpunoxenue 2

OneHoYHBIE CpeICTBA /15 IPOBEACHUS IPOMEKYTOYHOM aTTecTaluu

a) Ilnannpyembie pe3yabTaThbl 00y4eHHS H OLICHOYHbIE CPeACTBA VI IPOBeCHHUS MPOMEKYTOYHOM aTTeCTalluM:

CTpyKTypHBIi
3JEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS

KOMIIECTCHIIUN

OneHouHble cpencTBa

OIIK-6: roTOBHOCTBIO HCIIO0JIB30BATH HAYUYHbIE 3aKOHbI U METO/bI NIPH OllEHKE COCTOSIHUSI OKPY Kawieil cpeabl B cdepe PyHKIUMOHMPOBAHUSA
NMPOM3BOACTB MO JKCILUIyaTAIIMOHHON Ppa3Beake, 100bIYe U NepepadoTKe TBepPAbIX MOJE3HBIX HCKOMAEMbIX, a2 TaK:Ke NMPU CTPOMTEJIbCTBE U

IKCILJIYaTaluu MOJA3€MHBIX 00bEeKTOB

3HaThb - TEXHOJIOTHYECKIE u
(hU3UKO-MEXaHUIECKUE CBOIiCTBa
TOPHBIX MOPOJT U MACCUBOB;

- HOPMAaTHBHBIE JIOKYMEHTBHI,
periiaMeHTHPYIOLIre 000CHOBaHUE
rmapamMeTpoB MOI3EMHBIX TOPHBIX
BBIPAOOTOK;

- TEXHMYECKHE U OpraHU3aIlMOHHBIC
TIPUHIIHAITBI (dbopMupoBaHHUS
TEXHOJIOTHYECKUX CXEM TPOBEICHUS H
KpEIUICHHS TOPHBIX BBIPAOOTOK;

- METOOWKY TIOCTpOoeHHus Tpaduka
OpraHm3aiyu padoT Mpu MPOBEACHUU U
KpPEeTJIEHUH TOPHBIX BHIPAOOTOK.

IlepedyeHb TeOpeTHYECKUX BONPOCOB K IK3aMEHY:

Knaccudukanus BepTHUKaIbHBIX CTBOJOB. CHocoObl U TEXHOJIOTMUECKHE CXEMbl HX
npoBeaeHUs U KperieHus. Kpurepun BEIOOpa TEXHOIOTHIECKUX CXEM.

Bei6op ¢opmbl U pa3MepoB MOIMEPEYHOTO CEUeHUs BEPTUKaIbHBIX CTBOJOB. [loHsTHE
«KoadunmeHT ncnonp30BaHus CEUCHUS CTBOJIA». THUTIOBBIC CEUEHUS CTBOJIOB.

[TonsTna «TexHOMOTMYECKUH OTXOA», «YCTh€ CTBOJA». OJIEMEHTBl YCThs CTBOJA.
Pa3HOBHUIHOCTH KOHCTPYKIIUHI YCTHEB CTBOJIOB.

[TocnenoBaTenbHOCTH MPOBEAEHUS YCTHEB CTBOJIOB. COCTaB KOMIUIEKCOB 00OPYIOBaHUS JJIs
IIPOBEJCHUS YCTHEB CTBOJIOB.

[TocnenoBarenbHasi TEXHOJIOTHYECKasi CXxeMa MpoBeeHHUs cTBOIOB. O01acTh MPUMEHEHHUS,
JIOCTOMHCTBA, HEJJOCTATKH.

[TapanmnenpHasi TEXHOJOrMYECKas cXema MpOBeACHUsS CTBOJNOB. OO0nacTe NPUMEHEHHS,
JIOCTOMHCTBA, HEJJOCTATKH.

[TapamnenpHO-IIUTOBAasE ~ TEXHOJOTMYECKass CXema MpoBeldeHust CcrBojoB. ObnacTh
MPUMEHEHHUS, TOCTOMHCTBA, HEJJOCTATKHU.

CoBMelieHHasi TEXHOJIOTHYECKas CXeMa MPOBEeHUS CTBOJIOB. JJOCTOMHCTBA, HEJOCTATKU U
00J1aCTh IPUMEHEHUSI.

TpeboBanusi kK OypOB3pBIBHBIM paboTaM IMPH TPOBEICHUU CTBOJOB. BBIOOp mapameTpoB
OypOB3pBIBHBIX paOOT MPH MPOBEJICHUN CTBOJIOB.

. Tumel BpyOOB TP MPOBEICHUH CTBOJIOB, X BBIOOpP. Pacmosioxenue mmypoB B 3a00e€.




CTpyKTypHBIi
3JEMEHT

KOMIIECTCHIIU

[Tnanupyemble pe3yabTaTbl 00y4eHUs

OneHouHble cpencTBa

. IlpuHIMTBL ¥ CTOCOOBI KOHTYPHOTO B3PBIBAHUS ITPH IPOBEACHUH CTBOJIOB.

. CrtocoOb! ¥ TEXHUYECKHE CpeicTBA OypeHUs LIITYPOB B CTBOJIAX.

. IlocnetoBaTenbHOCTD 3apsDKaHUS IIITYPOB B CTBOJIAX.

. CriocoObl W cXeMbl MPOBETPUBAHUS CTBOJIOB NpPHU HMX MPOBEACHUU. BEHTHIALMOHHOE

obopyoBaHue.

. @a3bl MOTPY3KHU MOPOABI B CTBOJAX. TeXHUUYECKHE CPEJCTBAa MOTPY3KU MOPOJBI, UX BBIOOD.

Y06opka mopoas! U3 32005 CTBOJIA Yepe3 MEPEIOBYIO CKBAXKHUHY.

. Tumbl Gazeit, cXeMbl UX pa3rpy3Ku U OCOOCHHOCTH UX MEpeMEIIeHHs B CTBOJIAX.
. KoMriekcel ropHONIPOX04ecKoro 00opynoBaHus [Uisl IpOBeAeHUs cTBOJIOB. X cocTaB u

00J1aCTH IPUMEHEHHUSL.

. HazHauenne u cocTtaB NMpOXOAYECKON MOJBEMHOW YCTAHOBKH. [IpMHIMIBI ompeneseHus

IIPOM3BOIUTENFHOCTH ToAbeMa noposl. Knaccudukanus cxeMm oCHaIIeHHs MPOX0J9eCKOro
noabEMa.

. HazHaueHme u TUIIBI KOMPOB MPU COOPYKEHUHU CTBOJIOB. becKOopoBoii crmocod coopyKeHus

CTBOJIA.

. HazHauenne u mocnenoBaTelbHOCTh BO3BEACHHS BPEMEHHOM Kpemu NpU COOpPYKEHUU

CTBOJIOB.

. HaznadyeHnue u BUBI TOPHBIX KpeTieil CTBOJIOB. TpeOoBaHuUsI, IPEAbIBISIEMbIC K HUM.
. [lociienoBaTebHOCTh U TEXHUYECKUE CPEACTBA BO3BEIAEHUS BEHIIOBOM, MOHOJIMTHOM

OCTOHHOM, HAOPHI3TOETOHHOM U aHKEPHOH Kpered. Tumbl mpru3aboiHbBIX onaTy0oK.

. CHOCOGBI 1 CXEMBbI BOJOOTJIMBA U BO,Z[Oy.HaB.HI/IBaHI/I}I B CTBOJIax HpI/I nux HpOBeI[eHI/II/I.
. [lonsitue «lIpoxogueckuit muki». CocTaB MPOIECCOB U ONEpaluid MPOXOJYECKOro HHKJIA.

[Tpunnmns! pa3paboTku rpaduka opranuzanuu padot B 3a00e.

. TeXHUKO-?)KOHOMHUYECKHE  TOKa3aTelnu MpoBeAeHUs  BbIpaboTok. IlpuHnummel  ux

OIIpEeICTICHUSI.

. Kimaccudukamnus cnenuanbHbIX CrIOCOO0OB MTPOBEACHHS CTBOJIOB. O0IacTH NX TPUMEHEHUS.
. CienmanpHblid  cI0c00 TPOBEACHHSI CTBOJIOB C MPUMEHEHHEM OTPXKIAOIIUX KPETIeH,

00J1aCTh €ro MPUMEHEHHS.

. BOI[OHOHI/DKGHI/IG Ipu MpoOBCACHHUU CTBOJIOB, 00J1acTh €ro MNPUMCHCHUA W TNPUMCHIACMOC




CTpyKTypHBIi
3JEMEHT

KOMIIECTCHIIU

[Tnanupyemble pe3yabTaTbl 00y4eHUs

OneHouHble cpencTBa

obopyoBaHue.

. Crioco0bI 1 TeXHUYECKUE cpesicTBa OypeHus cTBoJIOB. O6IacT UX MPUMEHEHHUS.
. CriocoOBI TPOMBIBKH CTBOJIOB IIpH nX OypeHnu. I1opsaok Bo3BeAeHUS Kpenu B TPOOYpEHHBIX

CTBOJIax.

. Coopy>keHue CTBOJIOB € 3aMOpa)KuBaHUEM MopoJI. CxeMbl 3aMOpaXKMBaHUS OPOJ U YCIIOBUS

X IPUMCHCHUA.

. CniocoObl TaMmoHa)ka TMOPOJA MpPHU COOPYKEHHH CTBOJIOB, HX CYIIHOCTb M YCIOBHS

MMPUMCHCHUA. CHOCO6BI U CXCMbl HArH€TaHusA B CKBAXUHBI TaMIIOHAaKHOI'O pacTBOpa,
00J1aCTH WX TIPUMECHCHHUSI.

. Knmaccudukanus ropu3oHTanbHBIX BBIPA00TOK. CHOCOOBI M TEXHOJIOTHYECKHE CXEMBI HX

IMPOBEACHUA U KPCIIJICHUSA.

. Be16op gopmbl 1 pa3mMepoB NOMEPEIHOTO CEUSHUSI TOPU3OHTAIBHBIX BBRIPAOOTOK.
. CrtocoObI ¥ TEXHOJIOTHYECKUE CXEMBI MPOBECHHS TOPH30HTABHBIX BEIPa0OTOK. VX BBIOOD.
. TexHonoruueckass cxemMa NPOBEACHHS TOPHU30HTAIBHBIX BBIPAOOTOK OOIBIION IIMPUHBI

YCTYIHBIM 3a00eM, €€ JOCTOMHCTBA.

. IIpouieccel 1 omepanuu MPOXOJYECKOrO LUKIA IpU OypOB3PHIBHOM CIOCO0E MPOBEIEHUS

TOPU30OHTAJIbHBIX BI:Ipa6OTOK. HOCJ’IGI[OB&TG.HBHOCTB HUX BBIINIOJITHCHHUA.

. CriocoObl ¥ TeXHUYECKHe cpeAcTBa OypeHHs LIMYypOB IPU NMPOBENECHUU TOPU30HTAIBHBIX

BBIPaOOTOK, MX BHIOOP.

. BypoBoii uHCTpYMEHT 11 BpalllaTeabHOro, YAapHO-IIOBOPOTHOTO, YapHO-BpaLIaTeIbHOTO U

BpalaTeIbHO- YIapHOTO OypeHHs..

. [TacmopT OypoB3pBIBHBIX pabOT U TpeOOBaHUsI, IPEABIBIIEMBIC K HEMY.
. Tumbl BpyOOB IpH MPOBEACHUU TOPU30HTAIBHBIX BIPAOOTOK, UX BHIOOD.
. be3Bpy0OoBBIE cXeMBbl OTOOMKHU MOPOJIBI IIPH MPOBEACHUN BHIPAOOTOK OOJBIIION IIMPUHBI, X

JOCTOMHCTBA.

. [lopsanox onpeneneHus ri1yOMHBI U AMAMETpPa LIITYPOB.
. Haznauenue u ciocoObl KOHTYPHOTO B3pBIBAHUSI.
. KauecTBeHHble moka3zatenu OYpOB3PHIBHBIX pabOT MHpH MPOBEACHUH TOPU30HTAIBHBIX

BBIPabOTOK.




CTpyKTypHBIi
3JEMEHT

KOMIIECTCHIIU

[Tnanupyemble pe3yabTaTbl 00y4eHUs

OneHouHble cpencTBa

. TexHnueckue cpeicTBa 3apspKaHus MIMTYpOB MPHU IPOBEACHUHN TOPU3OHTAIbHBIX BBHIPAOOTOK,

uX BBIOOD.

. CriocoObl U cXeMbl NPOBETPUBAHUS TOPU3OHTAIBHBIX BBIPAOOTOK MPH MX MPOBEACHUU.

Bentunsiiimonnoe o0opyioBaHHeE.

. TexHnueckue cpencTBa MOTPY3KM TOPHOM Macchl NpPHU TMPOBEACHUU TOPU3OHTAIBHBIX

BBIPaOOTOK, MX BHIOOP.

. TexHonoruueckue cxembl MPU3a0OWHOTO TpPAHCIOPTa MPU MPOBEIECHUU OJIHOIMYTEBBIX

(IBYXIYTEBBIX ) PEIBCOBBIX U 0€3pETbCOBBIX BBIPAOOTOK, HX BHIOOD.

. Haznauenme wu BHIBI TOPHBIX KpEMeW TOPU3OHTAIBHBIX BBIPaOOTOK. TpeboBaHus,

MMPpCABABISACMBIC K HUM.

. Knmaccudukanuu ropHsix Kpernei, yCiaoBUs UX TPUMEHEHUSI.
. [locnenoBaTebHOCTh M TEXHUYECKUE CPENICTBA BO3BEACHMS PAMHBIX, MOHOJIUTHOW OETOHHON

1 METaJUIOOECTOHHOM KPETICH.

. I[TocnenoBaTenbHOCTh M TEXHUYECKHE CPEICTBA BO3BEACHHS HAOPBHI3rOETOHHOM M aHKEPHOM

Kpemnen.

. Ilepeuenp BcrmoMoraTenbHBIX pPAOOT TpPU TMPOBEACHUU TOPU3OHTAIBHBIX BbIPAOOTOK.

ITopsinok uX NpOU3BOACTBA.

. Tunel mpoxoaueckux KOMOailHOB M 00JIaCTH UX MPUMEHEHHs. TEeXHOJIOTHYECKHE CXEMbl

paszpyieHus 320051 KOMOaHOB, UX BBIOOD.

. [Ipomieccyl m omepanuu MPOXOAYECKOTO IMKIA TMPH KOMOAWHOBOM CIIOCOO€ MPOBEICHHS

TOPU30HTAJIBHBIX BBIPA0OTOK. JI0OCTOMHCTBA KOMOAHOBOTO CIIOCOOA POBEICHUSI.

. TexHonoruueckue cxeMbl KOMOAHOBOTO MPOBEACHUS TOPU3OHTAJIBHBIX BBIPAOOTOK, HX

BEIOOD.

. KoMIiekTsl M KOMIUIEKCHI TOPHONPOXOJYECKOrO0 O0OpYIOBaHHS MJis IPOBEIEHUs

TOPU30OHTAJIbHBIX BblpaGOTOK. Nx COCTaB, obactu MMPUMCHCHU A, JOCTOMHCTBA U HCAOCTATKHU.

. [lonstue «lIpoxomueckuit muki». CocTaB MPOIECCOB U ONeEpaluidi MPOXOJYECKOro LHKJIA.

[Tpunnmns! pa3paboTku rpaduka opranuzauu padot B 3a0o0e.

. TeXHUKO-7KOHOMHUECKHUE [TOKA3aTeNH MOBEACHUS BbIPA0OTOK. [IpMHINIIBI UX ONpeneneHusl.
. [lpuHIIMTIBI BBIOOpA THUTIOB CKUTIOB U KJIeTEH




CTpyKTypHBIi
3JEMEHT

KOMIIECTCHIIU

[Tnanupyemble pe3yabTaTbl 00y4eHUs

OneHouHble cpencTBa

. [lopsanox BeIOOpa pa3MepoB MOMEPEUHOT0 CEYEHHSI TOPHOM BBIPAOOTKH U MPOBEPKH ILIOLIAIN

NIOTIEPEYHOT0 CeYeHUs Mo (hakTopy «BeHTUIsIms».

. MeTtoapl npe1BapUTEIbHOrO BEIOOpA TUIIA KPENU TOPU30HTAIBHON BBIPAOOTKH.

. [lapameTppl TOPHBIX KpeTel U MIPUHLIUIIBI UX OIPEEICHHUS.

. Ilopsimok BeIOOpa OypHIIBHBIX MALIMH U YCTAHOBOK IPU NPOBEJEHUN TOPHBIX BBIPAOOTOK.

. TexHonornueckue napaMeTpbl OypOBbIX MAaIlIMH U MIPUHIUIIBI UX OMPEICTICHHS.

. IlocnenoBarenbHOCTD ONpeENeHns: IPOU3BOIUTEILHOCTH OypPUIIBHBIX YCTaHOBOK.

. [Topsimox BeIOOpa MOTPY30UHBIX M MOTPY30YHO-TPAHCIIOPTHBIX MAIIHH.

. IlocienoBaTenbHOCTh ONpPEAEIECHUS IPOU3BOJUTEILHOCTH OTPY30YHBIX MAIIUH.

. IlocinenoBaTenbHOCTL  ONPENENICHUS IPOU3BOAUTEIBHOCTH  I[OIPY304YHO-TPAHCIIOPTHBIX

MallluH.

. [TocnenoBarenbHOCTH pacyéra 00bEMOB pabOT MPH MPOBEACHUU TOPHBIX BBIPAOOTOK.
. IlocnetoBaTeIbHOCTD MTPOSKTUPOBAHMS OPTaHU3AIMH TOPHOIIPOXOTYECKUX PadoT.
. I[TocnenoBaTenbHOCTH ONpPEENEHHS TPOIOJKUTEIBHOCTH OypEeHHUS IIITYPOB MPH MPOBEICHUH

BBIPAOOTOK.

. [locnenoBarenbHOCTh  ONpPENENECHUS MPOAODKUTENBHOCTH  TOTPY3KHM  TOpPOJBI  MpHU

NPOBEICHUH BBIPAOOTOK.

. HOCHGHOB&TGJ’IBHOCTB ONpeCaACIICHUA NPOAOJKUTCIBbHOCTH BO3BEACHUA MMOCTOSIHHOM Kpe€1in B

TOPHBIX BBIPAOOTKaX (U Pa3InYHBIX THIIOB KPEIIN).

. IlocienoBarenbHOCTh pacuéra MapaMeTpoOB OCTOSTHHOW KPEIU CTBOJIA.
. [lpuHIMNBL OnpeneneHus o0IIel MPOMOJKUTEIBHOCTH MOTPY3KH MOPOJBI B CTBOJIAX IS

PA3INYHBIX TEXHOJOTMYCCKUX CXEM.

. IlocnenoBarenbHOCTL pacdy€ra MPOU3BOAUTEIBHOCTH IIPOXOAYECKON MOIBEMHON YCTAHOBKH.
. [IpuHnunel onpeneneHus TpeOyeMbIX AuUaMETpa M IMUPUHBI OapabaHa MPOXOTIECKOM

noapEMHOM MamuHeL. [locnenoBaTenbHOCTh BRIOOpA MPOXOAUECKON MOIBEMHOM MAIIUHBL.

. [TocnenoBaTenbHOCTh  OMpENEICHUS TMPOJAOKUTEIHPHOCTH IMPOXOAYECKOr0 IHKJIA 0

3a/laHHOM CKOPOCTHU IPOBEACHUSI CTBOJIA.

.[Mopsmok pacuéra MNPOAOHKUTEIBPHOCTH MPOXOJYECKOTO IIMKIIA IS Pa3IUIHBIX

TCXHOJIOTHYCCKHNX CXEM.




CTpyKTypHBIi
3JEMEHT

KOMIIECTCHIIU

[Tnanupyemble pe3yabTaTbl 00y4eHUs

OneHouHble cpencTBa

VYMeThb

- 00OCHOBBIBATH panroHaIbHbIC
mapaMeTpbl  TEXHOJOTMYECKHX  CXeM
MPOBEICHUST W  KPEIUICHHS TOPHBIX
BBIpAaOOTOK M BBIOMpATh TEXHUYECKHE
Cpe/CTBa MX pealH3allui;

- OLEHHUBAThb  AKCIUTyaTal[HOHHYIO
MIPOU3BOIUTEIILHOCTh
TOPHOIPOXOIYECKOT0 000PYAOBaAHUS;

- pa3pabaThiBaTh rpad)MKi OpTaHU3AIUN
paboT Tpu TMPOBEIACHUU U KPEIUICHUU
TOPHBIX BBIPAOOTOK;

- pacCcUUTHIBATH
TEXHUKO-YKOHOMHUYECKHE  ITOKa3aTeln
NPOBEACHUS W  KPEIUICHUS TOPHBIX
BBIPAOOTOK.

PacuerHo-rpaduueckass padora: Pa3paboraTh TEXHOJIOTHYECKYIO KapTy MPOXOJKH
TOPU30HTAILHOM TOPHOI BEIPAOOTKH B COOTBETCTBUU C JAHHBIMU U3 TaOIUIIBI, TPUBEICHHON
B MIPUJIOKEHUU | HaCTosIImel paboueli mporpamMmsl.

Bnanets

- TOPHOU TEPMUHOJIOTUEM;

- MeToJaMH pPa3pabOTKU MPOEKTHOM
JOKYMEHTallud 10 MPOBEACHUID U
KPEIJICHUIO TOPHBIX BBHIPAOOTOK;

- METOJaMU TEXHHMKO-?PKOHOMUYECKOTO
00OCHOBaHUS MPOEKTHBIX PEIICHUI Mo
IIPOBEJEHUI0 U KPEIJICHUIO TOPHBIX
BBIPAOOTOK.

KonTpoabHas pabdora: [Io MCXOOHBIM JTaHHBIM, TPUBEICHHBIM B paszjesne 6 HacToslen
paboueii mporpaMMbl, HAYEPTUTh CEUEHHE TOPHOM BBIPAOOTKH, IPOBEPUTH €ro 10
JIOMTYCTUMON CKOPOCTH JBM)KEHHUSI BO37yXa, BbIOpaTh M pacCUMTaTh MapaMeTphbl Kpemw.
O6ocHoBaTh 000pYyIOBaHME, MPUMEHSIEMOE HA MPOXOJKE TOPHOU BhIpaObOTKH. PaccumraTh
BpeMSI Ha BBIITOJIHECHUEC OCHOBHBIX TEXHOJIOTHUYCCKUX onepaunﬁ

I1K-2: B1ageHnemM MeTOJaMH PAallHOHATBHOI0 U KOMILJIEKCHOT0 OCBOEHHS Ire0pecypCHOro NOTeHHAJa HeAp

3HaTh

- coJiepKaHue JTUCITUTIITNHBI
«IIpoBeneHre M KperuieHHEe TOPHBIX
BBIPAaOOTOK», €€ 3HAaYeHHWE U CBSI3b CO
CMEXHBIMH JTHCIIUTUTHHAMM;

- BUIBI KaIuTaJIbHBIX u

[lepeyeHb TeM /sl MOATOTOBKU K CEMHHAPCKUM 3aHATHAM:

4. Beenenne B aucuuiuiiHy «lIpoBeaeHne W KpeIuleHHE TOPHBIX BBIPAOOTOKY.
CopepxaHue TUCIUIUIMHBL, €€ 3HAYEHHE U CBS3b CO CMEKHBIMU JUCIUTUIMHAMHU.

5. BI/I,Z[BI KaIluTaJIbHbIX U NIOATOTOBUTCIIbHBIX Bblpa6OTOK.
[Tonsitusa: «CoopyxeHue BbIpabOTKH», «lIpoBeneHne BbIPabOTKH», «BbleMKa TOpPOIBI»,




CTpyKTypHBIi
3JEMEHT

KOMIIECTCHIIU

[Tnanupyemble pe3yabTaTbl 00y4eHUs

OneHouHble cpencTBa

MOJITOTOBUTENIFHBIX BBIPAOOTOK;

- MIpOBE/ICHUE U KpeTieHue
TOPU30HTAIBHBIX " HaKJIOHHBIX
BBIpAOOTOK;

- IpOBECHNE "
BCPTUKAJIbHBIX CTBOJIOB,
- opranu3anus paboT MpH MPOBEICHUN U
KpETJIEHUH TOPHBIX BHIPAOOTOK.

KpeIuieHue

«Bo3Benenne mocTostHHOW Kpenny», «Crmocod mpoBeeHUsT BEIpaOOTKNY, « TexHomornueckas
cXeMa MPOBEICHUS BRIPAOOTKI.

YMmeTn

- 00OCHOBBIBATh panroHaIbHbIC
nmapamMeTpbl  TEXHOJIOTHYECKHX  CXEM
NPOBEACHUS W  KPEIUICHUS TOPHBIX
BBIPAOOTOK W BBIOMpATh TEXHUYECKUE
CpeACTBa X pealn3aluu;

- OICHUBATh  OIKCIUTYyaTalMOHHYIO
MIPOU3BOIUTEIEHOCTh
TOPHOITPOXOTYECKOT0 000PYIOBAHUS;

- pa3pabateIBaTh rpaduKu OpraHU3aAINH
paboT mpH TMPOBENCHHH W KPETJICHUH
TOPHBIX BBIPaOOTOK;

- paccunTHIBaTH
TEXHUKO-3KOHOMUYECKHE  IOKa3aTelu
NPOBEACHNUS W  KPEIUICHHS TOPHBIX
BBIPaOOTOK.

PacueTHo-rpaduueckass padora: Pa3zpaboraTh TEXHOJOTMYECKYIO KapTy HPOXOAKH
TOPU30HTAJILHONW TOPHON BBIPAOOTKH B COOTBETCTBUH C IaHHBIMU U3 TAaOJIHIIbI, TPUBEICHHOM
B IIpWJIOKEeHUH | HacTosei paboueit mporpaMmel.

Bnanets

- TOPHOY TEPMUHOJIOTUEM;

- MeToJaMH pPa3pabOTKU MPOEKTHOM
JOKYMEHTAallMl 110 MPOBEACHUID W
KPEIJICHUIO TOPHBIX BBIPAOOTOK;

- METOJaMU TEXHUKO-D)KOHOMHUYECKOTO

KonTposbHasi padora: [lo ucxogHsIM JaHHBIM, IPUBEIEHHBIM B pazjene 6 HacTOALIEH
paboueii mporpaMMbl, HAYEPTUTh CEUEHHE TOPHOM BBIPAOOTKH, IPOBEPUTH €ro IO
JIOMTyCTUMON CKOPOCTH JBM)KEHHUSI BO3yXa, BbIOpaTh M pacCUMTaTh MapaMeTphbl Kpemw.
ObocHoBaTh 000pynOBaHME, MPUMEHAEMOE Ha MPOXOJKE TOPHOH BbIpabOTKU. PaccumTarhb




CTpyKTypHBIi

DJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs OneHouHble cpencTBa
KOMITIETEHINH
000CHOBaHHUS MPOEKTHBIX PELICHHUI IO | BpeMs Ha BHIOJHEHUE OCHOBHBIX TEXHOJOTHYECKUX OTepaIuit
MPOBEACHUIO MU KPEIUIEHUIO T'OPHBIX
BBIPAOOTOK.
IIK-3: BaaxeHMeM OCHOBHBIMH TNPUHIUNAMHU TEXHOJOTMH JKCIUIYaTALMOHHOM pa3BedKH, A00bIYH, MNepepadoTKH TBEPAbIX IO0JIe3HbIX

NCKOMMAEMbIX, CTPOUTEC/IbCTBA U IKCIJIYAaTAllMM MOA3E€MHBIX 00bEKTOB

3HaTh

- BH/IbI KaIltMTaJIbHBIX n
MOJITOTOBUTENIFHBIX BBIPAOOTOK;

- MIpOBE/ICHUE U KpeTieHue
TOPU30HTAIBHBIX " HaKJIOHHBIX
BBIpaOOTOK;

- IpOBEJCHNE " KpeTIeHue

BEPTUKAJIbHBIX CTBOJIOB;
- opranu3zauus padoT MpH MPOBEACHUN U
KpETJICHUH TOPHBIX BHIPAOOTOK.

Hepeqenb TEM IJI MOATOTOBKH K YCTHBIM OIIpocaM:

31. Br160p hopmbI 1 pa3zMepoB MTONIEPEUHOTO CEYCHUS BEIPAOOTOK.

32. Crioco0bI MpoBeIeHNS U KPETUICHUsI BEIPA0OTOK: OOBIYHBIC U CTIELIUAIbHBIC.
33. TexHomornYeCcKre CXeMbl TPOBEICHUS M KPETUICHHS BHIPaOOTOK.

34. TexHuueckue cpencTBa OypeHHs UITYPOB.

35. [TapameTpsl OypOB3PBIBHBIX padoT.

36. BpyObl, KOHTypHOE B3BIBaHHE, MpsIMOE, OOpaTHOE M KOMOMHHUPOBAHHOE
MHUIMHpOBaHHE. be3BpyOoBble cXeMbl OTOOWKHM IOpPOJBI HPH MPOBEACHUHM BBIPAOOTOK
0O0JIBIION MIMPHUHBI.

37. CpencrBa MexaHM3alMM 3apshkaHus MIMypoB. KadecTBEHHBbIE MMOKa3aTeNH
B3pbIBA.

38. MexaHu3upoBaHHAs BhIEMKa MOPOJIBI KOMOaitHaMu N30HUPaTEIHHOTO IEHCTBHS
u OypoBbIMH KoMOaiiHaMu. O0J1acTh IPUMEHEHHs, JOCTOMHCTBA U HETOCTATKH.

39. TexHomornueckne CxeMbl KOMOAWHOBOTO TIPOBENEHUS W  KPEIUICHHS
BbIpaboTOK. KOoMOaitHOBBIE KOMIIJIEKCHI.

40. CriocoObl TPOBETPHMBAHHUS TOPU3OHTAIBHBIX W  HAKJIOHHBIX  BBIPAOOTOK:

HarHeTaTelbHbIH, BCACBIBAIOLINI 1 KOMOMHUPOBaHHBIN. [IpoBeTpuBaHIe BEIPA0OTOK 3a CUET
0O0IIEeNIaXTHOM 1€NPECCHH U BEHTUIIITOPAMU MECTHOTO ITPOBETPUBAHMUSL.

41. ITorpy3o4yHble MalIMHBI MEPUOJUYECKOTO M HENPEPHIBHOIO AelcTBUA. DpOHT
norpy3ku. CkpernepHbie yCTaHOBKU. I[lorpy3odHo-TpaHcmopTHble MamuHbL. JIBe da3bl
MOTPY3KH. [Topsinok pacuéra NPOU3BOAUTEIBHOCTH MOIPY304YHOU TEXHUKHU.
["'opHOIIPOXOIYECKUE KOMILIEKCHI.

42. Knaccuduxaius TEXHOJIOTHYECKUX CXeM Ipu3aboiHoro TpaHcnopra. OCHOBHBIE
IPyNIbl TEXHOJIOTHYECKUX CXEM MPHU3a00MHOT0 TpaHCHOpTa U 0OJIACTH UX TPUMEHEHHUSL.




CTpyKTypHBIi
3JEMEHT

KOMIIECTCHIIU

[Tnanupyemble pe3yabTaTbl 00y4eHUs

OneHouHble cpencTBa

43. Tumbl Kpened TOPU30HTAIBHBIX BBIPAOOTOK. Paboume XapaKTepUCTUKH KpETICH.
Bpemennass u mocrtostHHas Kkperu. PamHasi, >kene300e€TOHHAs, TIOOMHTOBas, OJouYHas
OceTOHHAs, MOHOJIUTHAsI OCTOHHAS U )KeJle300eTOHHAs Kpenu. AHKepHas, HaOpbI3rOCTOHHAS 1
KOMOMHHpOBaHHAas Kperu. [1opsaok ux BO3BEACHMS.

44. Hactuika penbcoBoro myTu. [Ipokiiagka TpyOOmpoBoIoB U Kabenei. Y CTpoicTBO
BOJIOOTBOJTHOM KaHaBKHU. Mapkineinepckoe obecreuecHue.

45. IlpoBeneHue U KperieHuEe HAaKJIOHHBIX BHIPAOOTOK CBEPXY BHU3 (CTBOJIBI, YKIIOHBI)
U CHHU3Y BBepx (BoccTalollue, CKaThl, PyJOCHycKH, OpemcOepru). Beiemka u morpyska
MIOPOJIbL, TPOBETPUBAHUE U BOJOOTIIMB.

46. Knaccudukanus BepTUKAIBHBIX CTBOJOB. [locienoBaTrenbHOCTh CTPOUTEIHCTBA
CTBOJIOB PA3JIMYHOIO HazHayeHUs1. @OpMbI MOMEPEYHOrO0 CEYEHHS CTBOJIOB. YYaCTKH CTBOJIA:
«Yctbey, «Texnonornueckuit orxom» u «3ymndy». Ionsatue «Kosdduuuent ncnonpzoBanus
MIONIEPEYHOI0 CEYEHUS CTBOJIAN.

47. OOblyHBIE M CIIEIHUAIBHBIE CIIOCOOBI NMPOBENEHUS M KPEIUICHUS BEPTHUKAIBHBIX
cTBOJIOB. CyIIIHOCTh IMOCJEN0BATEIBbHOM, COBMEIIEHHON U MapaJlJIeIbHON TEXHOIOTHYECKUX
CXEeM TMpPOBEACHHSI U KpeIuleHus CcTBOJIOB. Kpurepuum BbIOOpa TEXHOJOTMYECKON CXEMBbI.
OcHOBHBIE M BCTIOMOTaTEIbHBIE IPOXOAUYECKHUE ITPOLIECCHI.

48. OcoOeHHOCTH BeJeHUs OypOB3PHIBHBIX PAOOT MPH MPOBEICHUHM BEPTHKATHHBIX
crBosioB. Tunbsl BB. Cpencrsa nnunuupoBanus. ['myouna mimypoB. CXeMbl pacioiIoKeHUs
mmnypoB B 3a00e cTBoa. Tumsl BpyooB. KoHTypHOE B3phIBaHHE.

49. TexHuueckue cpeacTBa OypeHus IIMypoB B cTBoJaX. [Iopsiok 3apskaHus MITYPOB
1 B3pbIBaHMs 3apsaoB BB B crBonax. TexHnueckue mokasareau OypoB3pHIBHBIX PaboT.

50. HarnerarenbHbIi, BCaCHIBAIOUINI U KOMOMHUPOBAHHBIN CIIOCOOBI MPOBETPUBAHUS
CTBOJIOB.

51. IlpoBeTpuBaHuE CTBOJIOB CKBO3HOW cTpyell. EcTecTBeHHas TAra B CTBOJIAX.
[locnenoBarenpbHOCT  pacyera  IPOBETPUBAHUS  CTBOJOB.  THIIBI  BEHTHIATOPOB.
TpyOonpoBoabI U UX KPEIJICHHE B CTBOJAX.

52. OcoOeHHOCTH TTOTPY3KH MOPOJBI B CTBOJIAX. [ peiidepHbie MOrpy30YHbIE MAITUHbI
PYYHOTO U MEXaHM3UPOBAHHOTO BOXJEHMs. CaMOXOJHBbIE MOrpy304YHble MamnHbL. Dazbl




CTpyKTypHBIi
3JEMEHT

KOMIIECTCHIIU

[Tnanupyemble pe3yabTaTbl 00y4eHUs

OneHouHble cpencTBa

NOTPY3KH TOPOABI M HX OTHOCUTENbHblE 00BEMBI. IlocimemoBarenbHOCTH OIpeneaeHus
IPOM3BOIUTENIFHOCTH MOTPY3KU MOPOJBI B CTBOJIE. YOOpKa Moponbl B 3a00€ CTBOJIA yepes
NEPEOBYIO CKBAXKUHY.

53. Buasl mpoxoauecKkux MOAbEMHBIX YcTaHOBOK. Knaccudukanus cxem ocHamieHus
nmpoxoaueckoro moabéMa. HasHaueHme W pa3sHOBHIHOCTH KompoB. beckompoBoii crmocob
cTpouTenbcTBa CTBONOB. [Ipoxoaueckue 0aabpy U MPUHLIKI UX pa3rpy3Kku. HaTspkHbIe paMbl 1
Harpasysitomue pamku. [Ipunienasie ycrpoiicTBa. JluarpaMMa CKOpOCTH JABWXKEHUS Oaneil B
crBosie. [locnenoBarenbHOCTL pacyé€ra IPOU3BOAUTEIBHOCTU IIPOXOAYECKOU IOABEMHOMN
YCTaHOBKH.

54. Ha3znaueHue M KOHCTPYKIMHM BpPEMEHHBIX Kpemei B cTBosiaXx. 1peOoBaHuUs K
MOCTOSIHHOM KpeNu BepTUKAIbHBIX CTBOJIOB. Marepuansl Kpernu. MoHoiuTHas OeToOHHas
Kpenb, €€ JOCTOMHCTBA U MOCJIEI0BATEILHOCTh BO3BEAECHUA. ['acuTENN CKOPOCTH JIBUKEHUS
OcToHHOUW cMmecH mo TpyOam. Buasl mnpu3aboitHbIx omnanyOok. I[lopsmok Bo3BeaeHUS
TIOOMHIOBOHM, JepeBSIHHOM © HaOpbiroeroHHo kpemeil. «Cyxoi» H  «MOKPBIH»
HaOPBI3TOCTOH.

55. baneiHbpii BOAOOTIMB W 00JACTh €ro MPUMEHEHHS. BOJOOTIMB C TMOMOIIBIO
HACcOCOB, TUAPO3JEBATOPOB U HpiaudroB. BomoynaBnuBaHue B CTBOJNAX: >KeloOaMu H
JPEHUPOBAHUEM.

56. BononoHuxeHue: ¢ NIOBEPXHOCTH (IIOTPYKHBIMU U apT€3MAHCKMMH HaCOCAMHU) U U3
MOA3EMHBIX BBIPAOOTOK.

57. Knaccudukanus crnenuaibHbIX CIIOCOOOB TPOBEIEHHS CTBOJIOB. 3a0MBHas U
omyckHas kpenu. CyIHOCTb BOAOIOHIKEHHU S, IPUMEHsIeEMOe 000pyI0BaHHeE.

58. Cxembl 3aMoOpaxHBaHHs IOPOA: Ha BCIO TNIyOWHY, CTyneHYaras, 30HaJbHas,
JokasibHass. (CxemMa 3aMOpaXuBarolled CTaHUMU. TaMIOHMpOBaHWE TOPHBIX MOPOJI:
[IEMEHTAIMs], TIIMHU3AIM, CHIMKAaTU3aLus, cMoIn3anus u outymusanus. CriocoObl M CXeMbl
HarHeTaHusl B CKBaKUHbI TAMIIOHAKHOTO PacTBOpA.

59. CmnourHoe, KOJIOHKOBOE, PpEaKTUBHO-TYpOMHHOE U  pOTOpHOE OypeHwue.
[Tpumensiemoe obopynoBaHHE M CXeMbl MPOMBIBKH. CrOCOOBI KpEIUIeHUs CTBOJIOB MOCIE
OypeHusi: OrpyKHON, CEKIIMOHHBIN 1 KOMOMHHPOBAHHBIH.




CTpyKTypHBIi

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs OneHouHble cpencTBa
KOMITIETEHINH
Onpenenenne  OPOJODKUTEIBHOCTH — Mpoxodudeckoro  mukia. I[locinemoBaTenbHOCTH
cocTaBlieHUs rpaduKka opranu3anuu padboT (UKIOrpaMMbl). Y AeNbHBIE 3aTpaThl BpEMEHH Ha
BBIMOJIHEHHE  omepauuid.  OmpeneneHHe  CKOPOCTH — MPOXOJKH  BBIPAOOTKH U
IIPOU3BOIUTENILHOCTH TpyJ1a Ipoxoaunka. [lokazarenn TEXHUYECKOro OCHAEHUS TPOXOIKH.
YMeTh - 000CHOBBIBATh panoHanbHbie | PacueTHo-rpaduueckass padora: Pa3paboraTh TEXHOJIOTHYECKYIO KapTy MPOXOJKH
napaMeTpbl  TEXHOJOTHMUYECKUX  CXEeM | TOPU30HTAIBLHON FOPHOM BEIPAOOTKH B COOTBETCTBUU C TAHHBIMU U3 TaOIUIIBI, TPUBEIECHHON
MPOBEACHUSI M  KPEIUICHUS TOPHBIX | B MPHIIOXKEHUHU | HacTosmen pabodeil mporpaMmel.
BBIpAaOOTOK M BBIOMpATh TEXHUYECKHE
CpEeICTBa UX peaau3aluu;
- OLICHUBATh AKCIUTYaTaI[HOHHYIO
MPOU3BOIUTEIBHOCTD
TOPHOIPOXOIYECKOT0 000PYAOBAHUS;
- pa3pabaThiBaTh rpad)Ki OpTaHU3AIUN
paboT Tpu TMPOBEIACHUU U KPEIUICHUU
TOPHBIX BBIPAOOTOK;
- pacCUUTHIBATH
TEXHUKO-3KOHOMHUYECKHE  TOKa3aTelln
MPOBEJCHUS U  KPEIUICHUS TOPHBIX
BBIPAOOTOK.
Bnaners - FTOPHOI TePMUHOJIOTHEH; KonTpoubnasi padora: [lo ucxogHsIM JaHHBIM, IPUBEIEHHBIM B pazjene 6 HacToALIEH

- MeToJaMH pPa3paboTKU MPOEKTHOM
IOKyMEHTAIlMM TI0 TPOBEICHHUIO |
KPETJICHUIO TOPHBIX BBIPAOOTOK;

- METOJaMH TEXHHKO-3KOHOMHYECKOTO
00OCHOBaHHUS TPOEKTHBIX PEIICHUI Mo
NPOBEJCHNUI0O W KPEIUICHHIO TOPHBIX
BBIPaOOTOK.

paboueii mporpaMMbl, HAYEPTUTh CEUEHHE TOPHON BBIPAOOTKH, IPOBEPUTH €ro I0
JIOMTYCTUMON CKOPOCTH JBM)KEHHUSI BO3yXa, BbIOpaTh M pacCUUTaTh MapaMeTphbl Kpemw.
O06ocHOBaTh 00OpYAOBaHUE, MPUMEHIEMOE Ha MPOXOAKE TOPHOW BBIpAOOTKHU. Paccumrarth
BpeMs Ha BBITIOJTHEHUE OCHOBHBIX TEXHOJOTHUYECKUX OMepannit




0) Ilopsnok mnpoBeneHUs] MPOMEKYTOYHOH aTTeCTAllMU, MOKa3aTelId W KPUTEPHH
OLICHMBaHMUS:

IIpomexyrounas arrecrauus no aucuuiuimHe «lIpoBeneHne M KperuieHHE TOPHBIX
BbIpA0OTOK» BKJIIOYAET TEOPETUYECKHE BOIPOCHI, MO3BOJISIOIINE OLIEHUTh YPOBEHb YCBOCHMS
00yJaromMMHUCs 3HAaHUM M yMEHUH, MOJYYCHHBIX Ha JICKIHUSAX, MPAKTUYECKHX 3aHATUAX U B
IIPOIECCe CAMOCTOSTENBHON pabOThl, MPOBOAUTCS B (hOpME IK3aMEHA.

DK3aMeH 10 JAaHHOW AMCUUIUIMHE NMPOBOAUTCS B YCTHOM (hopMme 1o Omieram, Kaxablid u3
KOTOPBIX BKJIIOYAET 3 TEOPETHMYECKHX BOIpOCa IO OJHOMY BOIPOCY H3 KaXIOH YacTu
mucuumnHel: «Yacte 1. IlpoBeneHume u KpemsjaeHUe BEPTUKAIBHBIX CTBOJIOB», «UHacth 2.
[IpoBeneHne W KpeIUIGHWE TOPU3OHTAIBHBIX BBIpaOOTOK», «Yacth 3. Pacu€ter mnpum
MPOEKTUPOBAHUY MPOBEICHHS U KPETIJICHUS TOPHBIX BBIPAOOTOK.

IIo oxoHuUaHMM OTBETa DK3AMEHATOP MOXET 3aJaTh CTYNEHTY MOINOJHUTENbHBIE U
YTOUHAIOLIME BOMpPOCchl. Ha moaroToBky kK OTBETy IO BoIpocaMm Owmiera cTyneHTy aaercss 30
MHUHYT C MOMEHTA NoJiydeHust UM Owmiteta. [10J10)KUTeNbHBIM Takke OyJIeT CTpEeMIICHUE CTYJeHTa
U3JIOKHUTh PA3MUYHbIE TOYKM 3PEHUS Ha pPacCMaTpUBAaEMyl0 IpoOJieMy, BBIPA3UTh CBOE
OTHOILICHHE K HEH, IPUMEHUTh TEOPETUYECKHE 3HAHUS 10 COBPEMEHHBIM IIPOOIEMaM MPOLIECCOB
IpoOJIeHUs, U3MENBUYECHUS U TPOXOUCHHS.

B nepuox moAroTroBKM K SK3aMEHY CTYIEHTHI BHOBb OOpAIlalOTCs K IMPOHAECHHOMY
yuebHOMYy Marepuany. [Ipy 3TOM OHHM HE TOJBKO CKPEIUISIOT MOJy4YeHHbIE 3HAHUS, HO H
NOJTy4aroT HoBbIE. [10ArOTOBKA CTyIEHTa K HK3aMEHY BKIIIOYAET B ce0s TpH dTamna:

- CaMOCTOATeNbHAsl paboTa B TEUEHUE CEMECTPa;

- HEMIOCPEACTBCHHAs! MOATOTOBKA B IHU, IIPEIIECTBYIONINE dK3aMEHY 110 TeEMaM Kypca;

- MOJITOTOBKA K OTBETY Ha BOIIPOCHI, COAEPKAIIIecs B OuUeTax.

Jlutepartypa Ui NOATOTOBKHU K 9K3aMEHY PEKOMEHIyeTCsl IPEeNoAaBaTeneM 00 yKa3aHa B
y4eOHO-METOIMUEeCKOM KoMIuIeKce. il MoMHOTH yueOHO# nHpopManuy JTy4ile HCIoIb30BaTh
HE MeHee IByX y4eOHUKOB. CTyeHT BIIpaBe caM MPUAEP>KUBATHCS 000N U3 MPEACTaBIECHHBIX B
y4eOHMKaX TOUEK 3peHHsI 10 CIIOpHOHU mpobiaeMe (B TOM YHCIIe OTIMYHOM OT MperoaaBaTeis), HO
MPY YCJIOBUHU TIOCTATOYHON HAYyYHOUN apryMeHTaIUH.

OCHOBHBIM HCTOYHHKOM ITOJATOTOBKH K 9K3aMEHY SBJISETCS KOHCIEKT JIEKIUM, T/1e yueOHBbIH
MaTepuas AAeTCA B CUCTEMAaTU3UPOBAHHOM BHJIE, OCHOBHBIC IOJIOXKEHUS €T0 ACTAIU3ZUPYIOTCA,
MOJIKPETUISIOTCS] COBPEMEHHBIMH (DakTaMu U HHPOpMaLneil, KOTOpbIE B CUITY HOBU3HBI HE BOIILIH
B ONyOJIMKOBaHHBIE IE€UYaTHbIE HCTOYHMKH. B Xome NOArOTOBKM K 3K3aMEHY CTyAEHTaM
HeoO0XoauMo oOpalmath BHUMaHHE HE TOJBKO Ha YpPOBEHb 3allOMUHAHMA, HO M Ha CTEINEHb
IIOHMMAaHMsI U3J1araeMbIX IPooOIIeM.

Iloka3aTenu U KPUTEPUH OLIECHUBAHUS IK3aMeHa:

— Ha OIEHKY «OTJHYHO» (5 0ayIoB) — 00yJarOIIMIACS JEMOHCTPUPYET BBHICOKHI YpPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEMAaTHYecKoe M TJyOOKOe 3HaHue
yu4eOHOro Marepuasa, CBOOOJHO BBINOJHIET NPAKTUUYECKUE 3aJaHus, CBOOOJHO OIEpUPYET
3HAHUSAMH, YMEHUSIMHU, TIPUMEHSET UX B CUTYalUSIX MOBBIIIEHHON CII0)KHOCTH.

— Ha OIEHKY «Xopomio» (4 6amia) — oOyJaromuiics TEMOHCTPUPYET CPEAHHA YPOBEHB
c(OPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIE 3HAHUS, YMEHHUS OCBOCHBI, HO JOIMYCKAIOTCS
HE3HAYUTENIbHBIE OUIHMOKH, HETOYHOCTH, 3aTPYIHEHHS MTPH aHATTUTUYECKUX OINEpPaIUsX, IIepeHoce
3HAHUW U YMEHUH Ha HOBbIE, HECTaH/IAPTHBIE CUTYaI[HH.

— Ha OIICHKY «YyIOBJETBOPHUTEJLHO» (3 Oamia) — oOy4aromuiicss AEMOHCTPUPYET
MOPOTOBBIM YPOBEHb CHOPMUPOBAHHOCTU KOMIIETEHIIMI: B XO0J/i€ KOHTPOJIBHBIX MEPONPUSITUN
JOMYCKAIOTCS OUIMOKM, TPOSIBIISICTCSI OTCYTCTBHE OTACNbHBIX 3HAHWH, YMEHUH, HAaBBIKOB,
OoOy4alolUiCs HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHHs] IpPU ONEPUPOBAHUM 3HAHUSMU U
YMEHMSAMHU [IPU UX [IEPEHOCE HA HOBBIE CUTYALIUU.

— Ha OIICHKY «HeY/A0BJIEeTBOPUTEILHOY (2 Oamia) — 00yJaronuuiics AeMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTHUECKOro MaTepHualia, JOIYCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOXKET
MOKAa3aTh UHTEIJICKTyaJIbHbIe HABBIKU PELICHHS MPOCTHIX 3a/1a4.



— Ha OLICHKY «HeyAOBJIeTBOPHUTEeAbHO» (1 Oayur) — oOyuarommiics HE MOKET MOKa3aTh
3HaHUS HAa YPOBHE BOCIPOM3BEICHHS U OOBACHEHHS HWH(POpMAIMM, HE MOXET IOKa3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PEIICHUS MPOCTHIX 3a/1ad.



	Оценочные средства для проведения промежуточной аттестации

