MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUNCKOU OEJJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

VYTBEPXJIALIO
Hupexrop UI'IuT
H.A. ITpiTanes
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PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MO YJIS)

IIPOBE/IEHUE H KPEIUVIEHUE ' OPHBIX BBIPABOTOK

Hanpasnenue noaroToBku (CrenuagbHOCTD)
21.05.04 I'opHoe neno

Hanpasnennocts (mpoduiib/crieniuani3anys) nporpaMmbl
[TonzemHast pa3paboTKa PyAHBIX MECTOPOXKICHHI

YpoBeHb BhICIIET0 00Pa30BAHMUS - CTICIIHAIUTET

®opma oOyueHus
3a04Has

Uuctutyt/ pakynprer MHCTUTYT rOpHOTO Ji€sa U TpaHCIopTa
Kadenpa Pa3paboTku MecTOpOXKACHHU MOTE3HBIX UCKOMTAEMbIX
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Pabouas mnporpamma cocraBneHa Ha ocHoBe @®I'OC BO - cnoeumamurter 10
cnenuanbaocTr 21.05.04 'oprHoe neno (npuka3 Munobprayku Poccuu ot 12.08.2020 r. Ne 987)

Pabouas mporpamMma paccMOTpeHa M Of0OpeHa Ha 3aceiaHuu, Kgpenpbl PazpaboTku
MECTOPOKJICHHUHN MOJIE3HBIX HCKOTIAEMBIX
09.02.2024, npotokoin Ne 7
3aB. kadenpoit A C.E. I'aBpumies

Pabouas mporpamma ogobpeHa merogudeckoi komuccuend U AuT
19.02.2024 r. npoTokon Ne 3 e
Hpencenarens _———#4A— ~ W.A.IlbTancs

Pabouas mporpamma cocraBieHa: /é/r*ff "
._-—\\

noueHT kadeapsl PMIIN, kana. TexH. HayK 11.B. Boikos

Penensenrt:

3aBeayromuii 1adoparopueit oboramenuss OO0 «Ypanl'eollpoexT» , KaHa. TEXH. HayK
/o, B.III. 'angmoB

=



JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roy Ha 3acefaHuu Kageapsl Pa3paboTKu MECTOPOXKICHUH MOJIE3HBIX NCKOIMAEMbIX

IIporokomor 20 . Ne

3aB. kadeapoii C.E. EprI/IIHeB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM rojy Ha 3acefaHuu Kageapsl Pa3paboTKu MECTOPOXKICHUH MOJIE3HBIX NCKOITAEMbIX

IIporokom ot 20 1. Ne

3aB. kadempoii C.E. EprI/IIHeB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu kadeapsl Pa3paboTku MECTOPOKICHUH MOJE3HBIX HCKOMAEMbIX

IIporokomor 20 1. Ne

3aB. kadeapoii C.E. F_aBpHmeB

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3acemaHuu Kageapsl Pa3paboTku MECTOPOKICHUM MOJIE3HBIX HCKOMAEMBbIX

IIporokomor 20 1. Ne

3aB. kadenpoit C.E. F_aBpmneB

Pabouas mporpamma nepecmotpena, o0cyxaeHa u ogoopena ais peanuzanuu B 2029 - 2030
yueOHOM ToJTy Ha 3acefaHuu Kapeapel Pa3paboTku MecTOPOXKICHU TIOJIE3HBIX UCKOTTAeMBIX

[Iporokom ot 20 1. Ne

3aB. kadenpoii C.E. EprI/IIJ_IeB

Pabouas mporpamma nepecmMotpena, odcyxaeHa u ogoopena s peanuszanuu B 2030 - 2031
yueOHOM ToJTy Ha 3acefaHuu Kageapsl Pa3paboTKu MecTOPOKICHUH TOJIE3HBIX UCKOTTACMBIX

[Ipotokomor 20 . Ne

3aB. kadenpoii C.E. ﬁprI/IH_IeB

Pabouas mporpamma rnepecMoTpena, o0cyxieHa u ogoopena s peanmsanuu B 2031 - 2032
y4eOHOM rojy Ha 3aceqanuu Kadeapsl Pa3paboTku MECTOPOXKICHHI TIOJE3HBIX HCKOMTAEMBIX

IIporokom ot 20 . Ne
3aB. kadempoii C.E. I'aBpuien




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henssmu  ocBoenus: aucuuiuiuHel (Moaynsa) «IIpoBeneHue u  KpemyieHHE TOPHBIX
BBIPa0OTOK» SABJISIOTCA:

- BJIaJICHUE HAaBbIKAMU aHaJIM3a FOPHO-TEOJIOTHUYECKUX YCIOBUM MPH IKCILUTyaTallMOHHOM
pa3Beke M JOOBIYE TBEPHABIX IOJE3HBIX MCKOMAEMBbIX, a TaK)Ke IPU CTPOUTENBCTBE U
9KCILTyaTalluy MOA3EMHBIX 00BEKTOB;

- hopmupoBaHUe y 00yJarONMXCsl 3HAHUN O TEXHUKE, TEXHOJIOTUU U OPTaHU3allii padoT
IIPU MIPOBEJICHUU U KPEIUICHUH TOPHBIX BHIPAOOTOK Pa3IMYHOIO Ha3HAYEHHS B COOTBETCTBUU C
tpeboBanusimu @I'OC BO no cnenmansaoctu 21.05.04 I'oproe neno.

- YCBOGHUE CTYJIEHTAMH: CIIOCOOOB M TEXHOJIOTHUECKUX CXEM IMPOBEICHUS U KpPEIICHUS
TOPHBIX BBIPAOOTOK; TEXHHUECKUX CPECTB pPeaH3allMi TEXHOJOTMUECKUX CXEM IPOBEICHHS U
KpEIUICHHUS TOPHBIX BBIPAOOTOK; MPUHLMUIIOB pa3paboTKu rpaduKOB OpraHu3alnuu paboT mpu
NPOBEICHUN W KPEIUICHMH TOPHBIX BHIPAOOTOK; METOJOB OLEHKH TEXHUKO-IKOHOMHYECKUX
MOKa3aTeNei TEXHOIOTHYECKUX CXEeM MPOBEACHUS U KPEIUICHUS TOPHBIX BHIPAOOTOK.

2 MecTo TUCHUILTUHBI (MOIYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

HucturumHa [IpoBenenne u KperuieHne TOPHBIX BBIPAOOTOK BXOTUT B YacTh y4eOHOTO
wiaHa (QopMHUPYEMyI0 y4YaCTHHKaMU 0Opa3oBaTelbHBIX OTHOILIEHHH 00pa3oBaTenbHOM
HPOTrpaMMBI.

Jisa  u3ydeHus  AMCUUIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJIAJCHUsA),
c(hopMHUPOBaHHBIC B pE3y/IbTaTe H3yUCHHUS JUCITUIUIMH/ IPAKTHK:

I'eonorus

[ToazemHuast pazpaboTka MECTOPOKICHUM MOJIE3HBIX UCKOITAEMbBIX

3Hanus (YMEHUS, BIaJleHUs), MOTYYCHHbIE TPU MU3yYEeHUU JAaHHOW AUCHIUILIIMHBI OyIyT
H€06XOI[I/IMBI AT U3YUCHUA I[I/ICIII/IHJ'H/IH/ IMPAKTHK:

KommnekcHoe ocBoeHue Hep

CrpouTtenbHasi r€OTEXHOIOTUS

CTpouTenbCTBO U PEKOHCTPYKLIMS TOPHBIX IPEATPUITUN

[Iporueccrl moa3eMHOI pazpabOTKU PYJHBIX MECTOPOKICHUI

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IIJIAHUPYEMble Pe3yJIbTAThl 00yUeHust

B pesynbrare ocBoeHus aucuumuiuHbel (Moxynsi) «llpoBeneHue M KpemjeHHE TOPHBIX
BBIPa0OTOK» 00yUaroImUiCs JOKEH 001a1aTh CIIEAYIOIIUMU KOMIETEHIIUSMMU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

[IK-1 CnocobGen k pa3pabOoTke pa3iesnoB IPOEKTOB CTPOUTEIHCTBA, PEKOHCTPYKIUU H
TEXHHYECKOTO TIEPEBOOPYKEHUSI OOBEKTOB TMOA3EMHBIX TOPHBIX pabOT, TMPOEKTHOW U
TEXHUYECKON JOKYMEHTAIUH C YIETOM TPEOOBAHUI IPOMBIIIJICHHON 0€30IIaCHOCTH

[K-1.1 OOOCHOBBIBAaET TJIaBHbIE MapaMeTphl PYAHHMKA, BCKPBITHE U TOATOTOBKY
MECTOPOXKJCHUM, TPOLECChl W CHCTEMBl IOA3EMHOH  pa3paboTKw,
TEXHOJIOTUI0 W MEXaHHW3alUI0 IOA3EMHBIX TOPHBIX paboT, CIOCOOBl U
METOBI pa3pyILICHUsI TOPHOTO MAacCHBA, METO/bI NMPO(UIAKTUKH aBapuil U
CHOCOObI TUKBUJIAIUMYU WX OCIEACTBHUM

IK-1.2 PykoBoACTByeTCS METOaMU CHIMD)KEHUS HArpy3KU Ha OKPYXKAIOIIYI0 Cpemy
Y TIOBBIIICHUS 3KOJOTUYECKON 0€30MacCHOCTH TOPHOTO MPOU3BOJCTBA MPHU
MMOA3EMHOM Pa3pabOTKE PYAHBIX MECTOPOKICHUN

IK-1.3 Ucnonszyer uHpOpManuoHHbIE W UU(PPOBBIE  TEXHOJOTHMH  TIPH
IIPOCKTHUPOBAHNU U BCACHHWHN ITOA3CMHBIX I'OPHBIX pa60T




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KoHTakTHas padora — 10,7 akaj. 4acos:
—aynuropHas — 10 akaj. 4acos;

— BHeaynuTopHas — 0,7 akaJ1. 4acoB;

— caMocTosTenbHast padbora — 129,4 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

dopma aTTeCTaluy - 3a4ET C OUEHKOMN

AynuropHas ) =
KOHTaKTHas paboTa E 3 ®dopma TeKyILero
=
B aKaj. yacax o Bu KOHTPOJISt
Paznen/ tema 2 (B axaz. vacax) E B A y P Kon
> 3 © | camocTosATeNBHOM | ycIIeBaeMOCTH U
JUCLIATUINHBI N [ . | KomMHeTreHuHun
o & paboTs MIPOMEXKYTOYHOM
na6. | mpaxt. | € &
Jlex. - | TPAKT. | =g aTTecTalu
3aH. 3aH. | O &
1. 1. Beenenue
11 Beenenue B
[loaroroska k
mucuntuinHy «IIpoBeneHue CemuHapckoe
1 JIEKIIAOHHBIM
M KpeIluleHHe  TOPHBIX 3aHsiTHE
3aHATUAM
BBIPa0OTOKY 4
1.2 Buabl KanuranbHBIX H ITogroroBka k
CemuHapckoe
MOATOTOBUTEIBHBIX 1 JIEKIMOHHBIM
3aHSATHE
BBIPabOTOK 3aHATHSIM
Hroro no pazneny 1 1
2. 2. TlpoBeficHHE U KpEIUICHHE
TOPU3OHTAIBHBIX M HAKJIOHHBIX
BBIPAaOOTOK
21 CriocoOsI u VYerHbIl onpoc.
TEXHOJIOTHYECKUE  CXEMBI IMoaroToBka k Iposepka
MPOBEJCHUSI M KPETJICHUS 1 1 6 MPaKTUYECKUM TOTOBHOCTH K
TOPU3OHTAIBHBIX 3aHATHSM PAKTHIECKOMY
BBIPAOOTOK 3aHATHIO
YcTHBI onpoc.
[Moaroroska k [Iposepka
2.2 BypoB3pbIBHBIE pabOTHI 1 6 MPAKTUIECKUM TOTOBHOCTH K
3aHATHIM MPAaKTUYECKOMY
3aHITHIO
Iloaroroska k [ToaroroBka k
2.3 MexaHu3upoBaHHas A A
4 1 6 MPaKTUYECKUM MPaKTUYECKUM
BbIEMKa TIOPObI
3aHATHIM 3aHATHSM
YcTHBI onpoc.
[Moaroroska k [Iposepka
2.4 TlpoBeTpuBaHue 12 MPaKTUYECKUM TOTOBHOCTH K
3aHATHIM MPAKTHIECKOMY
3aHSATHIO
YcTHBI onpoc.
[Hoaroroska k [Iposepka
2.5 Torpy3ka mopobt 4 MIPAKTUYECKUM TOTOBHOCTH K
3aHATHSIM MPAKTHIECKOMY

3aHATHIO




VYcTHBIl ompoc.

N [ToaroroBka k IIpoBepka
2.6 ITpu3aboitHbIit A POBep
2 MPaKTUICCKUM TFOTOBHOCTH K
TPaHCHIOPT
3aHATHIM MPaKTUYECKOMY
3aHATHIO
VYcTHbIi ompoc.
Ioaroroska IIposepka
2.7 KperuieHue BbIpabOTOK 12 MPAaKTUICCKUM TOTOBHOCTH K
3aHATHIM MPaKTUYECKOMY
3aHATHIO
VYerHsIl onpoc.
[Moaroroska k [IpoBepka
2.8 BcrmomoraresbHbie poBep
6 MPaKTUICCKUM TOTOBHOCTH K
paboTbl
3aHATHIM MPAKTUYECKOMY
3aHATHIO
VYerHbIl onpoc.
2.9 OcobeHHoCTH IMoaroroBka ITpoBepka
MPOBENEHUS U KPEIUICHUS 2 MPaKTUIECKUM TOTOBHOCTH K
HAKJIOHHBIX BBIPAOOTOK 3aHATHSIM MPaKTHYCCKOMY
3aHATHIO
Wroro no pazneny 56
3. 3. TlpoBesieHUEe U KpEIUICHHE
BEPTUKAIBLHBIX CTBOJIOB
[Moaroroska k
3.1 OOume cBenaeHUS O .
JIEKITHOHHBIM YceTHblii onpoc
BEPTUKAIBHBIX CTBOJAX
3aHATHSIM
3.2 CriocoOmr u [MoaroroBka K
TEXHOJIOTMYECKHE  CXEMBI JICKIIMOHHBIM U .
8 YcrHblil onpoc
MPOBENEHUS U KPEIUICHUS MPaKTUIECKUM
BEPTHUKAIBHBIX CTBOJIOB 3aHATHSIM
VYerHbll onpoc,
3.3 BypoB3pbIBHBIE pabOTHI Ionroroska x poBepKa
npu MPOBEICHUH 8 JIEKIHOHHBIM TOTOBHOCTH K
BEPTUKAIBHBIX CTBOJIOB 3aHATHIM MPAaKTUIECKUM
3AHSITHIM
3.4 IIpoBerpuBanue IlogroroBka k
BEPTUKAIBHBIX CTBOJIOB 12 JIEKIIMOHHBIM YcTHbIi onpoc
MIPY UX TPOBEICHUN 3aHATHSIM
VYerHbll onpoc,
IToaroroBka k
3.5 Tlorpyska mopoasl B JIEKIIMOHHBIM U TPOBCpKa
' Py p 8 TOTOBHOCTH K
BEPTHUKAIBHBIX CTBOJIAX MPAaKTUYCCKUM
MPAaKTUIECKUM
3aHATHIM
3AHITHIM
YcTHBIN onpoc
ITogroroBka k poc,
NpoBepKa
. JICKITAOHHBIM U
3.6 TIpoxomueckuii HOABEM 8 TOTOBHOCTH K
MPAaKTUYCCKUM
MPaKTUICCKUM
3aHATHSIM
3AHITHIM
YcTHBIH ompoc,
[ToaroroBka x
3.7 Bo3ssenenue npoBepKa
. N JICKIIMOHHBIM U
BPEMEHHON M TOCTOSHHOMN 12 TOTOBHOCTH K
MPaKTUICCKUM
Kpenu MPaKTUICCKUM
3aHATHIM
3AHITHIM
IToaroroBka k
3.8 Bopootinus u "
JICKITAOHHBIM U .
BOJIOYJIABJIMBaHUE B 8 VYcerHblii onpoc
MPaKTUYCCKUM
CTBOJIAX
3aHATHSIM
IToaroroBka k
3.9 CrenpansHeIE CIIOCOOBI A
JICKIIHOHHBIM U N
MPOBENCHUS. U KPEIJICHUS 3,4 YcTHBIN orpoc

CTBOJIOB

MMpakTU4CCKUM
3aHATUAM




IlogroroBka k
JIEKIIMOHHEIM U

3.10 Byperue ctBoNOB 2 YcerHblil onpoc
HPaKTHYECKUM
3aHATHAM

HUroro no pazaeny 69,4
4. 4. Opranuzaunus padoT pu
OPOBEACHHN W KPEIUICHUH
TOPHBIX BBIPaOOTOK

VYcTHBIH ompoc,
41 Ilopsmok  pacuéra Ioaroroska NPOBEPKA
00BEMOB pabor Ha| 4 4 JICKITMOHHBIM TOTOBHOCTH K
HPOXOTYECKHI IIUKIT 3aHATHAM HPaKTHYECKUM

3aHATHAM

HUroro no pazaeny 4
Hroro 3a cemecTp 129,4 320
Hroro no aucnumnnuze 129,4 3a4eT ¢ OLIEHKOHI




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JUia  peanu3zauuu  NPEeAyCMOTPEHHBIX BUJOB Y4eOHOHl paboThl B  KauecTBe
00pa30BaTeNbHbIX TEXHOJIOTUHA B NPENOAABAHUM IJUCHMIUIMHBL «lIpoBeaeHne M KpemieHue
TOPHBIX  BBIPAOOTOK»  HUCHOJB3YIOTCS  TPAaJWLUOHHAS M  MOJYJIbHO-KOMIIETEHTHOCTHAs
TEXHOJIOTHH.

[lepenaya HEOOXOOUMBIX TEOPETUYECKHMX 3HAHUNW U (OPMUPOBAHHE OCHOBHBIX
npefocTaBleHui mo Kypey ««lIpoBesenne u KpemjeHHe TOPHBIX BBIPAOOTOK» MPOMCXOIUT C
MCIIOJIb30BaHUEM MYJIbTUMEIUITHOTO 000py10BaHUSI.

Jlekuuu TPOXOAAT B TpPAAMUMOHHOW ¢opme, B (dopMme JeKIuii-uHpopMaLui,
JEKIUH-KOHPEPEHITNH, JIEKIMH-KOHCYIbTAMd W MPOOJEMHBIX JeKUuid. TeopeTudeckuit
MaTepHal, W3JI0KEHHBI U OOBSICHEHHBIH CTyIEHTaM Ha JEKIUAX-MH(POpPMAIUAX, MOIJICKUT
CaMOCTOSITEIBHOMY  OCMBICJIGHHI0O W 3anoMuHaHuio. COBOKYIMHOCTh  JIOKJIAJIOB IO
NpeBapUTEIIFHO TOJATOTOBICHHOW MpPOOJeMAaTHKE CHETAHHBIX Ha JIEKIWU-KOH(epeHInn
o0OecreunBaeT BCECTOPOHHEE OCBELIEHHE MPOOIEMbl 3a CUeT JOIMOJHEHUS U YTOYHCHHS
npernojiaBaTeyeM, a TaKKe IOJBEACHWEM HTOTOB B KOHIE JIEKIUH C (OPMYITHPOBAHUEM
OCHOBHBIX BBIBOJIOB. TeopeTuueckuii MaTepuall Ha MpOOJIEMHBIX JIEKIIUSX SBIISETCS PE3yIbTaTOM
YCBOEHHUS TNOJYyYEHHOW HH(POpPMAIMK IOCPEACTBOM IIOCTAHOBKM IPOOJIEMHOTO BOIpoca U
noucka myTell ero pemieHus. Ha JNeKIUSX-KOHCYIbTAIMSAX H3JI0KEHHE HOBOTO Marepuana
COIPOBOKAAETCS IOCTAHOBKOM BOIPOCOB U JJUCKYCCHEN B TOMCKAX OTBETOB HA 3TU BOIIPOCHI.

[Ipy mnpoBegeHMH TMPaKTUYECKUX 3aHATHH HCIONb3yeTcss paboTa B KOMaHe,
KOHTEKCTHOE 00ydeHHe, 0OyueHHE Ha OCHOBE OIbITa, «MO3TOBOM IITYpM» U TPaJULMOHHBIN
ceMHUHap.

CamocrosiTenbHast padoTa CTUMYJIUPYET CTYAEHTOB B IIPOLIECCE MOATOTOBKU JIOMAIIHUX
3a/laHui U TOKJIAI0B JIJIS TPAKTUUECKHX 3aHATHH, PU MOATOTOBKE K UTOTOBOM aTTECTAIIUH.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4arommMXxcst
[Ipencrasneno B mpunoxxenuu 1.

7 OuneHovnblie cpeacrea AJisl IPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUIIOKCHUHN 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUITHHBI (MO1YJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. [[TaxTHOE M MOA3EMHOE CTPOUTENHCTBO. TEXHOIOTHSI CTPOUTENHCTBA BEPTHKAIBHBIX
crBosioB: y4eOHMK it crygeHtoB By3oB /[ II.C. Ceipkun, A.H. Ilankparenko, M.C.
ITinemko.-Mocksa: HUTY MUCuC, 2023.-527 c.

2. IIlaxTHOE U OJ3€MHOE CTPOUTEIHCTBO. TEXHOIOTUS CTPOUTEIHCTBA TOPU30HTAIBHBIX
U HaKJIOHHBIX TOPHBIX BBIPaOOTOK: yueOHWK s cryneHtoB By3oB / I1.C. Ceipkun, A.H.
[Tankparenko, M.C. ITneniko.-Mocksa: HUTY MUCucC, 2023.-537 c.

3. lllaxTHOE W mMOA3eMHOE CTPOUTENHCTBO. CIenMaibHBIe CHOCOOBI CTPOUTEIHCTBA:
yueOHuK it cryneHtoB By3oB / I1.C. Ceipkun, B.A. Xsmssiinen, A.H. [lankpatenko. -
Mocksa: HUTY MUCucC, 2023.-605c.

0) lonoJiHMTE IbLHASA JIATEpaTypa:

1. boposkoB FO.A. TexHomorust 100bIYM TOJE3HBIX UCKOMAEMBIX OJ3EMHBIM CIIOCOOOM
[DnexTponHbIit 00pa3zoBareabHbIi pecypc] / FO.A. boposkos, B.I1. Ipo6anenxko, JI.H. Pe6pukos;
000 «Axanemus-Menuay. — M., 2012. — Pexxum nocryna:



http://catalog.inforeg.ru/Inet/GetEzineBylD/293731

2. l'opHOMpOX0q4ecKre MalIuHbl U KOMILICKCHI: Yueb. mis By3oB / JI.I'. I'pabuak u ap.—
M.: Henpa, 1990. — 336 c.

3. Hopomes 10.C. PanmonanpHble peXUMBbl paOOThI TOPHBIX MAaIIUH [DJIEKTPOHHBIN
obOpaszoBatenbHbli  pecypc]:  VYuebHoe mocooue [/ HO.C. J[lopome; ®rAOY BO
«/lampHeBoCcTOUHBIN (pemepanbHBI YyHUBEpcUTET». — BramuBocTok, 2013. — Pexkxum pocrymna:
http://catalog.inforeg.ru/Inet/GetEzineBylD/295173

4, XKuramos M.JL., Apynun C.A. TexHOJOTHS, MEXaHU3AIUS U OpPraHu3aIHs MO 3EMHBIX
TOpHBIX paboT: YuebHuk ais By30B.- M.: Henpa, 1990.

5. HaconoB U.J1. u nap. TexHOIOTHS CTPOUTENIBCTBA TOPHBIX Ipeanpustuid. — M.: Hexapa,
1990.

6. Ilepmun B.B. Opranmsanus CTpOUTENBCTBA TOPHBIX BBIpaOOTOK. CrpaBoYHOE
nocooue. — M.: Henpa, 1992. — 224 c.

7. IonmutoB A.Il. CTpOUTENBCTBO BEPTHKAIBHBIX TOPHBIX BBIPAOOTOK [DIEKTPOHHBII
obpazoBatenbHbiii pecype]: Yueonoe mocobue / A.Il. IMomutos; ®I'BOY BO «Kysbacckuit
rocy/apcTBeHHbINH TexHu4yeckuil yauBepcurer umenu T. @. I'opbaueBa». — Kemeposo, 2014. —
Pexxum nocryma: http://catalog.inforeg.ru/Inet/GetEzineBylD/302111

8. CmupuskoB B.B. u np. TexHosnorus cTpoUTeNsCTBA TOPHBIX MPEANPUATHI: YUeOHUK
1utsi By30B. — M.: Henpa, 1989. — 573 c.

9. CHMUII 3.02.03-84. IToazemHbIC TOPHBIC BHIPAOOTKH.

10. CtpowutenbcTBO CTBOJIOB miaxT u pyaaukoB Crpasounuk / ITox pea. O.C. JlokykuHa u
H.C. bonorckux. — M.: Heapa, 1991. — 516 c.

11. Wexypaun B.K. u ap. [IpoBenenune moa3eMHbIX TOPHBIX BBIPA0OTOK: Yuel. mocooue.
—M.: Henpa, 1991. — 304 c.

B) MeToauyeckue ykasaHus:

1. Anb60M THMOBBIX CEUEHHH BEPTHKAIBHBIX CTBOJIOB U TOPU3OHTAIBHBIX BBIPAOOTOK.
MarnuToropck, 2001.

2. Meroauyeckue  yKazaHHsd IO TEXHOJOTMYECKOMY  IPOEKTHPOBAHUIO
TOPHOAOOBIBAIOIINUX TPEINPUATANA MECTOPOXKACHUIN ¢ moa3eMHbIM criocooom ([Ipunoxenue k
BHTII 13-2-93) Cankr-Iletepoypr. ['nnpopyna, 1993.

3. PyKkoBOJCTBO 1O MPUMEHEHHIO THIIOBBIX CEYEHUH TOPHBIX BBIPAOOTOK ISl PYJTHHKOB
neTHol MeTasuryprun CCCP. — M.: MunuctepcTBo uetHoi metamrypruu CCCP. 1987.

4. Cpammmun  W.T. IlpoexkTupoBaHHME TOpPHBIX NPEAIPUATHNH  [DIIEKTPOHHBIN
oOpazoBarenbHbIi pecypc]: Meroauueckue ykasanus s crygentoB / M.T. Crnamumnmn, AA.
I'orotun; ®I'BOY BO «Marautoropckuii rocyapcTBEHHbIM TEXHUYECKUI YHUBEPCUTET UM. [
. Hocosay. - MarsuToropck, 2013. - Pexum JIOCTYyTIA:
http://catalog.inforeg.ru/Inet/GetEzineBylD/297542

5. TexHONOrMYECKHe CXeMbl CKOPOCTHOTO MPOBEIEHUS TOPU30HTAIbHBIX M HAKIIOHHBIX
ropHaix BeipaGoTok. MYIT CCCP. COIO3IIIAXTOCTPOI. BHUMOMIIIC. Xapskos. 1978.

6. TexHoMOTMYECKHE CXEMBI COOPY)XECHHUS BEPTHKAIBHBIX CTBOJOB. XapbKOB:
COIO3LIAXTOCTPOI. 1979.

7. Tunosble macnopTa OypOB3pBIBHBIX padOT MpH MPOBEAECHUU TOPHBIX BBIPAOOTOK C
NPUMEHEHHEM CaMOXOJHOI0  OOOpYAOBaHHMs Ha pyIAHMKAaxX [BETHOW  MeTaTypruu.
Ycerp-Kamenoropcek: 1989.

r) [Iporpammuoe odecnneuenne u UHTEpHET-pecypcehl:



IIporpammHoe o0ecnieuenne

Haumenoanue [10 Ne norosopa Cpox aeicTBust JIMLIEH3UU
MS Office 2007 |, 135 o1 17.09.2007 BeccpouHo
Professional

7Zip cB000THO pactpocTpansemoe [10 OECCPOYHO
ACKOH Komnac

3D 516 1-261-17 ot 16.03.2017 OeccpouHo

FAR Manager cB00OTHO pactpoctpansemoe [10 OECCPOYHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
HasBanue xypca CchlLIKa

ITouckosas cucrema Axkanemust Google (Google Scholar) [URL: https://scholar.google.ru/

HamwmonansHas HH(pOpPMaAITMOHHO-aHATUTHYECKAS URL:

cucrema — PocCUICKMIT MHJIEKC HAYYHOTO UUTUPOBAHUS h TR . .
ttps://elibrary.ru/project risc.as

(PHUHII) P y-TU/project_ P

9 MaTtepHaJbHO-TEXHHYECKOE o0ecTeueHne TUCIUTIHHBI (MOLYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecIieueHNe JUCIUTUINHBI BKITIOUACT:

VY4aeOHblE ayAMTOpUU s TPOBENEHHS JIEKIMOHHBIX 3aHsATHHA. OcHamieHue:
MyJIbTUMEIAMMHBIE CpPEICTBA  XpaHEHWs, Mepedayd M IpeJcTaBleHus  HHpopMaruu
(MynbTUMEIUNHBINA IPOEKTOP, 3KPaH);

Aymutopun Ais  NPOBEIECHUS NPAKTUYECKUX pabOT M CEMUHApCKUX 3aHATHUIL.
OcHamienne: MyJIbTHMEIMIHBIE CPENICTBA XPAaHEHHs, MEPeadd 1 MpeICTaBIeHUs HH()OpMaIIH
(MyJTBTUMEIUIHBI TPOEKTOP, SKpaH); HarjsiHble ydeOHble MOCOOMs, TaOJMIBI, IUIAKATHI,
JEMOHCTpaLlMOHHBIE 00Pa3IIbl;

Aymutopun Ans  TPYNINOBBIX M HMHIAMBHMIYaJdbHBIX KOHCyJbTaluid. OcHalieHue:
nepcoHaibHble KommbloTepsl ¢ makerom MS Office, Autodesk Autocad, Surpac, Micromine,
BBIXOJIOM B MIHTEpHET U C IOCTYNOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTENbHYIO CPEY
YHHUBEPCHUTETA;, HAarJsiHble y4eOHble TOCOOMSs, TaONUIlbl, IJIaKaThl, JIEMOHCTPAIMOHHBIE
o0pa3siisl;

AymaTopun A TEKYIIEro KOHTPOJS M TNPOMEXKYTOYHOH arrtecranuu. OcHalleHue:
MYJIbTUMEAUMHBIE CpPEACTBA  XpaHEHHs, Mepedayd M IpeJcTaBleHus  HMH(opMaruu
(MyJTBTUMETUIHBIN TPOEKTOp, SKpaH); HarsiIHbIe TaONHIBI, TUIAKATBI, JEMOHCTPAIMOHHBIC
o0pa3siisl;

AymuTopun TSI CAaMOCTOSITENTFHOW paboThl (KOMITBIOTEPHBIE KJIACChI, YUTATBHBIE 3aJIbI
oubmmotekn). OcHallleHHe: TMEpCOHaIbHBIE KoMmmbioTephl ¢ makerom MS Office, Autodesk
Autocad, Surpac, Micromine, Beixog0oM B HWHTEpHET M C JOCTYIIOM B 3JCKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENIbHYIO CPEy YHUBEPCHUTETA,;

[Momemennst fans  XpaHeHHs] W TPOPHUIAKTHYECKOTO OOCIY)KHBAaHUS  Y4eOHOTO
o0opynoBanusi. OcHallleHUE: CTEeJUTaXKH, KHUKHbIE MKa(bl, METAJUINYECKHE Ka(bI, CTOMBI IS
npodUIaKTHIECKOTo 00CITYKHUBaHUS yueOHOTo 000py10BaHuS.



IlepeyeHb TeM AJ15 NOATOTOBKH K CEMHHAPCKUM 3aHATHAM:

1. Beegenne B mucuuiummHy «[IpoBemeHme u KpeIuleHHE TOPHBIX BBIPAOOTOKY.
Copneprkanue JUCHUIUIMHBL, €€ 3HAYCHUE U CBA3b CO CMEKHBIMU JUCLHUTUIMHAMH.

2. Buapl KanuTanbHBIX U OJATOTOBUTEILHBIX BRIPAOOTOK.

3. Honstus: «Coopyxenue BopaboTKu», «IIpoBenenne BoIpaboTKN», «BbieMKa OPOIB»,
«Bo3Benenne mocrostHHOW Kpenm», «Croco0 mpoBeneHHs BBIPAOOTKM», «TexHomormueckas
cXeMa MPOBECHHS BEIPAOOTKIY.

ITepedyenb TeM 1JIs1 NOATOTOBKH K YCTHBIM OIPOCaM:

Br160op ¢opmbl 1 pa3MepoB MONEPEUHOr0 CEYEHUs BBIPAOOTOK.

CriocoObl MpoBeZICHNS U KPETUICHUS BBIPAOOTOK: OOBIYHBIE U CIICUAIbHBIE.
TexHonornueckre cxeMbl POBEACHUS U KPEIUIEHUS BBIPAOOTOK.

TexHunueckue cpeacTBa OypeHHs LIITYpPOB.

[TapameTpsl 6ypOB3pBIBHBIX PaboOT.

BpyOsl, KOHTYpHOE B3BIBaHUE, TIPSIMOE, 00paTHOE M KOMOMHUPOBAHHOE HHUITUHPOBAHNE.
be3BpyOoBbIe cxeMbl OTOOMKHU MOPO/IbI IPU ITPOBEAEHUH BBIPAOOTOK OOJIBIION IIMPUHBI.

7. CpexnctBa MexaHHM3alUuM 3apsKaHus MMypoB. KauecTBeHHbIE TOKA3aTeNu B3phIBa.

8. MexaHM3upoBaHHAas BbIEMKa IMOPOAbI KoMOallHaMM HM30UpaTeabHOro MACUCTBUS U
OypoBbIMU KOMOaliHaMu. O0JIaCTh MPUMEHEHUS, IOCTOMHCTBA M HEJIOCTATKH.

9. TexHonoruyeckne cxemMbl KOMOAMHOBOrO NPOBEACHHMS U KpEIUIEHUS BbIPAOOTOK.
Kom6aiiHOBbIE KOMILJIEKCHI.

10. CrocoObl  mpoBEeTpPUBAHUS  TOPU3OHTAIBHBIX M HAKJIOHHBIX  BBIPAOOTOK:
HarHeTaTeNbHbIN, BCAaChIBAIOIIMM M KOMOMHUpOBaHHBIN. IIpoBeTpuBaHMe BbIpaOOTOK 3a CUET
oO0IIeIaxXTHOM 1eNPeCCHH U BEHTUISITOPAMU MECTHOT'O IPOBETPUBAHMSL.

11. Tlorpy3ouHble MalIMHBI MNEPUOAMYECKOTO M HENpepbIBHOrO JeicTBUs. DpoHT
norpy3ku. CkpenepHble ycTaHOBKU. [Torpy3ouHo-TpaHcnOpTHBIE MalIUHbL. /[Be da3bl MOrpy3KH.
ITopsimok  pacyéra NPOMU3BOAMTEIBHOCTH IOTPY30YHOM TEXHHUKH. | OpHONpOXOq4ecKue
KOMILIEKCBI.

12. Kiaccuukanusi TEXHOJOTHYECKUX cxeM mpu3aboiiHoro tpaHcnopTa. OCHOBHBIC
IPYMIIbI TEXHOJIOTHYECKUX CXeM MPHU3a00HHOr0 TPaHCIOPTa U 00JACTH UX IPUMEHEHHUS.

13. Tumbl Kpered TOPHU3OHTAIBHBIX BBHIPAOOTOK. Paboume XapaKTepUCTUKH Kperei.
BpemenHnas u nocrosiHHas kpenu. PamHas, kene300eToHHas, TFOOMHTOBasi, Oo4Has OeTOHHa,
MOHOJIMTHass O€TOHHasT M JKele300eToHHas Kpenu. AHKepHas, HaOpbpI3rOETOHHAs U
KOMOMHUpoBaHHasA Kpenu. [Topsiiok ux Bo3BeICHHUS.

14. Hactunka penbcoBoro mytu. Ilpoxrnaaka TpyOompoBoIOB W Kabenel. YCTpOWCTBO
BOJIOOTBOJIHOM KaHaBKU. Mapkieinepckoe obecrieueHue.

15. TIpoBenenue u KpermjeHNE HAKIOHHBIX BBIPAOOTOK CBEPXY BHU3 (CTBOJIbI, YKJIOHBI) U
CHHM3Y BBepX (BOCCTalOIIMe, CKaTbl, PYyAOCILYCKH, OpemcOepru). Bolemka u morpyska mopojisl,
MIPOBETPUBAHUE U BOJOOTIIUB.

16. Knaccudukanus BepTUKaIbHBIX CTBOJOB. [locienoBaTenbHOCTh CTPOUTENHCTBA
CTBOJIOB PA3IMYHOr0 HazHaueHHs. POpPMbI MOMEPEUYHOr0 CEUEHHUs CTBOJIOB. YYACTKH CTBOJA:
«Yctbey, «Texnomoruueckuit orxom» u «3ymndy». [Housrue «KospduuueHt ncnoab3oBaHUs
MOTIEPEYHOI0 CEUYEHHUS CTBOJIAY.

17. OObruHBIe U cTIeUANIbHBIE CLIOCOOBI TPOBEICHHS M KPETIJICHNSI BEPTHKAILHBIX CTBOJIOB.
CylHOCTh TMOCJIENOBATEIbHON, COBMEIICHHON U TapauIeIbHOM TEXHOJOTHYECKUX CXEM
IPOBEIEHUS U KpeIuleHus! cTBOJIOB. KpuTepun BHIOOpa TEXHOIOTHUECKOM cxeMbl. OCHOBHBIE U
BCIIOMOTaTEJIbHBIE MPOXOIYECKUE MPOLIECCHI.

18. Ocobennoctn BeneHHs OYpOB3PBIBHBIX pabOT NpU TMPOBEACHUU BEPTHKAIBHBIX
ctBonioB. Tunelt BB. CpencrBa waunmupoBanus. ['nmyOmHa mmypoB. CXeMbl pacmoyIOKEHUS
mypoB B 3a0o0e cTBoja. Tunsl Bpyoos. KoHTypHOE B3phIBaHuE.

19. TexHumueckue cpeacTa OypeHUs MIMypoB B cTBodax. [lopsimok 3apspkaHusl MITypOB U
B3pbIBaHUs 3apaa0B BB B cTBonax. Texuuueckue nokasarenu OypoB3pbIBHBIX paloT.

ook wdE



20. HaruerarenbHbIil, BCachIBAalOUIMH W KOMOWHUPOBAHHBIM CIOCOOBI MPOBETPUBAHUS
CTBOJIOB.

21. TlpoBeTpuBaHME CTBOJIOB CKBO3HOW cTpyeil. EcTecTBeHHass Tsira B CTBOJIAX.
[TocnenoBarenbHOCTh pacyeTa NPOBETPUBAHMSI CTBOJIOB. THIIBI BEHTWISATOPOB. TpyOoonpoBogbl U
UX KpEIJIEHUE B CTBOJIAX.

22. OcoOeHHOCTH MOrpy3KH HOpOoJbl B CTBOJAx. ['pelidepHble MOrpy304YHbIE MALIMHbI
PYYHOIO M MEXAHHU3MPOBAHHOIO BOXAEHMs. (CaMOXOJHBbIE MOIPY30uUHble MallMHbL. Da3bl
HOrpy3KH TOpOABI M HUX OTHOCHUTENbHble 00bEMBL. IlocnenoBarenbHOCTh — oOnpeneneHus
IPOM3BOIUTENFHOCTH TOTPY3KH TMOPOABI B CTBOJIE. YOOpKa MOpoasl B 3a00e CTBOJNA depe3
NIEPEJOBYIO CKBAKHHY.

23. Bugsl mpoxomyeckux NOABEMHBIX YCTaHOBOK. Kiaccudpukamusi cxeMm OCHaIIeHUs
npoxoayeckoro mnoabéma. Ha3zHaueHume W pasHOBUAHOCTH KoIlpoB. beckompoBoil crnoco®
CTpOUTENIbCTBA CTBONOB. [Ipoxoaueckue Oaapbu W NMPUHLMI UX pa3rpy3ku. HaTsxkHble pambl U
Hanpasisomue pamku. [Ipunennsie ycrpoiictBa. [luarpamma CKOpPOCTH JBM)KEHUs Oanel B
crtBojie. llocnemoBaTenpbHOCTH pacyéra MNPOU3BOJUTEIIBHOCTH MMPOXOIYECKON IMOJBEMHOMN
YCTaHOBKH.

24. Ha3znaueHme ¥ KOHCTPYKIIMM BpPEMEHHBIX Kpemeld B cTBojax. TpeOoBaHUS K
IOCTOSIHHOM KpeIu BepTUKAJIbHBIX CTBOJIOB. MaTepuainsl kpernu. MoHoauTHas OeTOHHas Kpellb,
e€ TOCTOMHCTBA M IOCIIEIOBATEIBHOCTh BO3BEACHH. ['acuTenu CKOPOCTH IBMKEHUSI OETOHHOU
cmecu 1o TpyOam. Buasl mnpuszaloiinbix omnanxyOok. Ilopsaok Bo3BeneHHs THOOMHIOBOM,
JIepeBSHHON M HAOPBI3TOETOHHO Kpeneid. «CyXoi» U «MOKPBIH» HaOPBI3TOETOH.

25. baneiinblii BOOOTIIMB U 00J1aCTh €ro NpuMeHeHHs. BOogoOTINB ¢ MOMOIIBIO HACOCOB,
THJIPORJIEBATOPOB U 3paudToB. BomoynapnBanue B CTBOJIAX: KeJI0OAMU U JPEHUPOBAHHUEM.

26. BoponoHmxeHue: ¢ MOBEPXHOCTH (MOTPYKHBIMM M apT€3MaHCKUMHU HAacocaMM) U M3
MOA3EMHBIX BBIPAOOTOK.

27. Knaccuduxarus cnennaibHbIX ClIocO00B IPOBEICHHS CTBOJIOB. 3a0UBHAS U OMyCKHAS
kpenu. CyIHOCTh BOJIONOHMKEHUS, IPUMEHsIEMOe 000pyA0BaHHUE.

28. CxeMmbl 3aMOpaXMBaHUS MTOPO/JI: HA BCIO MIyOUHY, CTyIleHYaTasi, 30HajIbHas, JOKaJIbHAs.
Cxema 3amMopakuBarollell cTaHuU. TaMIOHUPOBAHNE TOPHBIX MMOPOJI: LIEMEHTAIVs, TTIMHU3a1u,
CHJIMKaTU3alMsl, cMonu3anus 1 Ooutymusanus. CrnocoObl M cXeMbl HarHETaHWs B CKBa)KUHBI
TaMIIOHAKHOTO pacTBOpa.

29. CnjourHoe, KOJIOHKOBOE, pEaKTUBHO-TYpPOMHHOE U poTOpHOe Oypenue. [Ipumensemoe
00opyoBaHuE U cXeMbl TPOMBIBKUA. CIOCOOBI KPETJIEHUsI CTBOJIOB IOCIIE OYpeHMsI: IOTPYKHOM,
CEKIIMOHHBIA 1 KOMOMHUPOBAHHBIH.

30. Ompenenenue MPOJODKUTENFHOCTH TPOXoadeckoro nukia. IlociemoBarenbHOCTD
COCTaBJIEHUS Tpaduka opraHuzaluu padoT (IMKIOTpaMMBbl). YJIeNbHbIE 3aTpaTbl BPEMEHH Ha
BBITNIOJIHEHHE omnepanuil. Onpenenenrne cKoOpocT MPOXOAKU BHIPAOOTKU U MPOU3BOAUTEIHLHOCTH
TpyZAa npoxoauuka. [TokazaTenn TEXHUUECKOTO OCHAIIEHUS TPOXOIKH.

ITepedyenb TeM 1JIsl MOATOTOBKH K MHANBHAYAJbHBIM CO0eCeJOBAHUSAM:

1. Conepxxanne mucuumuinHbel «lIpoBefeHre M KperieHHEe TOpPHBIX BBIPAOOTOK», €€
3HAYEHUE U CBSI3b CO CMEXHBIMU AUCLUIIIIMHAMH.

2. Bujpl KanmMTAIBHBIX W ITOJITOTOBUTENBHBIX BBHIPAOOTOK.

3. IlpoBenenue u KpenjaeHne TOPU3OHTAIBHBIX U HAKIIOHHBIX BBIPAOOTOK.

4. IlpoBeneHue 1 KperjaeHue BepTUKAIbHBIX CTBOJIOB.

5. Opranu3zanus paboT NpH MPOBEACHNUN U KPEIUIEHUH TOPHBIX BBIPAOOTOK.

KonTpoJubHnas padora:

1. TTo uCXOAHBIM JaHHBIM HAYEPTUTh CEYEHUE TOPHOIl BHIPAOOTKH, NMPOBEPHUTH €TO IO
JIOITYCTUMON CKOPOCTH JIBUKEHHUS BO3/1yXa, BBIOPATh U PACCUNUTATH MAapaMETPhl KPEIIH.

2. ObocHOBaTh 000pyI0BaHKE, IPUMEHSIEMOE Ha MTPOXOAKE TOPHOM BHIPAOOTKH.

3. PaccuuTarh BpeMsi Ha BBITIOJHEHNUE OCHOBHBIX TEXHOJIOTUYECKHUX OTEpPaIUii



Hcxonunle 1aHHEBIE:

IToka3arenn En. usmepenus 3HaueHue
1. T'ogoBast mpon3BOAUTEILHOCTD PYJHUKA MJIH. T 0,3+0,05*Bap
2. IIpoTsKEHHOCTH BBIPAOOTKH M 50+10*Bap

. Tumbl BBIpabOTOK

1) omHOITYTEBO# KBEpILIar
2) nByXIyTE€BOM KBepILIar
3) OTKAaTOYHBIH IITPEK C CAMOXOJHBIM TPAHCIIOPTOM
Ha THEBMOKOJIECHOM XOJY

4. 'nmyOuHa 3aJ10)KEHUST BRIPAOOTKH M 250+50*Bap
Ho 15 Bapuanra
5. Koadunuent kpernoctu nopoa HMBEE;I;HSTZ?CPI 6:
30-Bap
6. O6beMHas Macca Mopo/Ibl /M 1,5+0,1*Bap
7. AGpa3uBHOCTD MOPO/T MT Bap

. OGBOIHEHHOCTDH BBIPAOOTKHU

YeTHbIC BApUAHTLI - cinabas
Heuetnrie BAapHUaHThI - CUJIbHAA

PacuerHo-Tpaduueckas pabora.
TOPU30HTAIBHOI FOPHOIl BEIPAOOTKH B COOTBETCTBHU C IAHHBIMH U3 TAOJUIIBI.

Pa3paboraTh TEXHOJIOIMUYECKYI0 KapTy IPOXOAKH

3aHUC JaHHBIX

B APUWAHTEBI

1 2 3 4 5 6 7 8 9 10 | 11
PHOCTD PYIHHEA, 0,4 0,5 0,6 07 | 08 0,9 1,0 11 | 12 | 13 | 14
b BBIPAOOTKH, M 150 160 170 180 190 200 210 220 230 | 240 | 250
1+ 1 3 5 1 2 3 4 5 2 3 | 4
KeHMA BEIPAOOTKH, | 5 250 300 | 350 | 400 | 450 500 | 550 | 600 | 650 | 700
KpPEnoCTH MOpPOoJ 6 7 8 9 10 11 12 13 14 15 16
HOPOJI, MT 4 6 8 10 12 14 16 18 20 | 22 | 24
ca opo/I, /M
i Tomm 1,2 1,25 13 | 1,35 | 14 | 145 15 | 155 | 1,6 | 165 | 1,7
BIX TTOPOJT 1,5 1,55 1,6 1,65 1,7 1,75 1,8 1,85 1,9 195 | 2,0
b BHIPAOOTKH, M /4 50 100 150 200 250 300 350 400 450 | 500 | 60

BAPMWUAHTELI

BAHHC JAHHbIX 13 14 15 16 17 18 19 20 21 22 23
PHOCTD PYJIHIKA, 16 1,7 18 | 1,9 2,0 2.1 2.2 2.3 2.4 25 2,6
b BBIPAGOTKH, M 270 | 280 | 290 | 300 | 310 320 | 330 | 340 | 350 | 360 | 37l
*! 3 4 5 2 3 4 5 2 3 4 5
<eHus BeIpaboTku, M | 800 850 900 880 860 840 820 800 780 760 74
KPETOCTH TTOPOJ] 14 13 12 11 10 9 8 9 10 11 12
HOPOJI, MT 28 30 32 34 36 38 40 42 44 46 48
ca Topo/I, /™
if Tommu 16 | 155 | 15 | 145 1,4 1,35 13 1,25 1,2 1,25 1,3
bIX I0POJ] 15 | 155 | 16 | 1,65 1,7 1,75 1,8 1,85 1,9 195 | 2
b BHIPAOOTKH, M /4 160 210 250 310 360 410 460 510 460 410 36(




*-

1 — ognonyTeBo# KBepiuiar, 2 - AByXIyTE€BOM KBepLUIAr; 3 — OAHOIYTEBOM
OTKATOYHBIM IITPEK; 4 - IBYXITYTE€BOM OTKATOUYHBIN IITPEK;

5 — MOJIPTaXKHBIN MITPEK

OIIeHO‘leIe cpeacrea Jisd MpoBEeACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTalluMn

a) [lnannpyempble pe3y/ibTaThbl 00y4eHHs U OLIEHOYHbIE CPeICTBA 1JI1 NPOBeAeHUs
MPOMEKYTOYHOM aTTeCTALMHU:

Kon
AHIUKAT
opa

NHaukaTop AOCTHIKEHUS

KOMIICTCHIIN

O1neHOYHBIC CPEACTBA

IIK-1 BaaneHneM HaBbIKAMM aHAJHM3Aa FOPHO-TE€0JIOTHYeCKHUX YCJIOBUIl IPpH
IKCIIYATALIMOHHOM pa3BeqKe U 100bIYe TBEPABIX MOJIE3HBIX HCKOMAEMBbIX, 4 TAKKe MPHU
CTPOUTEIbCTBE U IKCIIYATAIIMHU NMOA3eMHBIX 00bEKTOB

I1K-1.1

O060CHOBBIBAET TTIABHBIE
rapaMeTphl pyJHHKA,
BCKPBITHE U TIOJTOTOBKY
MECTOPOKIACHU,
MIPOLIECCHI U CHCTEMBI
MOA3EMHOM pa3paboTKH,
TEXHOJIOTHIO U
MEXaHHU3AIHIO
MOJI36MHBIX TOPHBIX
pabort, criocoObI 1
METOJIbI pa3pyIICHH
TOPHOTO MacCHUBa,
METO/IbI TPOPUITAKTUKH
aBapuil U CrIOCOOBI
JUKBUJIAIUU HX
MOCJIEACTBHI

Ilepeuens TeopeTHYECKUX BONPOCOB K IK3aMEHY:
Knaccudukanus BepTUKaIBHBIX CTBOJIOB. CHOCOOBI U
TEXHOJOTHYECKHE CXEMbI UX MPOBEICHUS U KPETUICHUS.
Kpurepun Bb160pa TEXHOJOTUYECKUX CXEM.

Boibop ¢dopMbl U pa3MepoB TMOMEPEYHOTO CEUeHUs

BEepTUKANBHBIX  cTBOJOB. I[lomarne «Koaddumment
UCIIOJIb30BAHUSl CEUCHMS CTBOJIA». THIIOBBIE CEYCHUS
CTBOJIOB.

ITonsatus «TexHolormueckuit oTXoa», «YCThE CTBOJA.
DneMeHTHl YCThsl CTBOJIA. Pa3HOBUIHOCTH KOHCTPYKIUI
YCTBEB CTBOJIOB.

[TocnenoBaTebHOCTh  MPOBEICHHUS YCTHEB  CTBOJIOB.
CocTtaB KOMIUIEKCOB 00OpyAOBaHUs ISl TMPOBEIEHUS
YCTBEB CTBOJIOB.

[TocnenoBarenbHas TEXHOIOTHUECKAs CXeMa IIPOBEACHUS

CTBOJIOB. Oo0acTh MIPUMEHEHUS, JIOCTOMHCTBA,
HEJIOCTATKH.

[MapamnensHass TEXHOJOTHYECKAss CXeMa IPOBEICHUS
CTBOJIOB. O6nacte  TpPUMEHEHHUs,  JOCTOMHCTBA,
HEJIOCTATKHU.

[MapamiensHO-IIUTOBAS TEXHOJIOTHYECKas cxemMa
MIPOBEICHUS CTBOJIOB. O6nacTb MIPUMEHEHHSI,

JOCTOUHCTBA, HEIOCTATKH.

CoBMelleHHAas TEXHOJOTMYECKash CXeMa IPOBEICHUS
CTBOJIOB.  JlOCTOMHCTBa, HENOCTaTKM U  00JacThb
MIPUMEHEHMSL.

TpeboBanust kK OypoB3pEIBHBIM pabOTaM MPH NMPOBEIECHUN
CTBOJIOB. BbIO0Op nmapameTpoB OypOB3pBIBHBIX pabOT MpH
MIPOBEJICHUH CTBOJIOB.

. Tunbl BpyOOB mNpH MpPOBEAECHUU CTBOJIOB, HUX BBIOOD.

Pacnionosxenwne miypoB B 3a00€.

. IlpuHIMOBI U CHOCOOBI KOHTYPHOTO B3PBIBAHHS MpU

IIPOBCACHHUHN CTBOJIOB.

. CriocoObl 1 TEeXHUYECKHE CPEICTBAa OypeHUs IIIMYpOB B

CTBOJIaXx.

. IlocnenoBarenbHOCTD 3apsiKaHUS LIIYPOB B CTBOJIAX.
. CniocoObl M cXeMbl TNPOBETPUBAHUS CTBOJIOB NpPHU HX




Kon
HHJIAKAT
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Nunukatop AoCTHXKEHUS
KOMIICTCHIINU

OneHouHble CpeCTBa

IIpOBCACHUU. BeHTI/IJ'I}IHI/IOHHOC 060py,I[OBaHI/Ie.

. @a3pl TOrpy3KH IOpPOABI B CTBOJNAX. [eXHHYECKHE

CpeICTBa MOTPY3KU MOPOJIbI, UX BBIOOP. YOOpKa MOpObI
13 32005 CTBOJIA YEpE3 MNEPEAOBYIO CKBAKUHY.

. Tunbl Gaznei, cxemMbl UX PA3TPY3KU U OCOOEHHOCTU HX

NnepeMCUICHUA B CTBOJIAX.

. Kommiexcer TOpHOIIPOXOAYECKOT'O O60py,HOBaHI/I${ JJIA

IMPpOBCACHUA CTBOJIOB. Hx coctaB u obnacTu MMPUMCHCHUA.

. HazHauenne u cocTaB MPOXOIYECKOM MOABEMHOM

YCTAaHOBKH. HpI/IHIII/IHLI OIpCaACIICHUA
IIPOU3BOJUTCIIbHOCTHU IIOAbEMA ITOPOALI. KJ'IaCCI/I(l)I/IKaI_II/IH
CXEM OCHaAIICHUS NPOXOAYCCKOro noabEMa.

. Haznauenue u THUIIBI KOIIPOB IIPpU COOPYKCHUU CTBOJIOB.

BeckorpoBoii criocod coopyKeHHs CTBOJIA.

. Haznauenue n IOCIICAOBATCIBbHOCTD BO3BCACHUA

BpCMeHHOﬁ Kper IpHU COOPYKCHHUU CTBOJIOB.

. HazHauenne © BHUIBI TOPHBIX KpENel CTBOJOB.

Tpe6OBaHI/I${, NpCaAbABIIAICMBIC K HUM.

. IlocnegoBaTenpHOCTH u TEXHUYCCKUC CpeacTBa

BO3BEJCHUS  BEHI[OBOH, = MOHOJMTHOW  OETOHHOI,
HaOpbI3rOETOHHOM M aHKepHOW  Kkpemeil.  Tumsl
pu3a00MHBIX ONaNTyOoK.

. CocoObl ¥ cXeMbl BOJAOOTJIMBA W BOAOYJIABIMBAHUS B

CTBOJIaX IIpH UX IMPOBCACHUU.

. [lonstue «lIpoxomaueckuii nukm». CocTaB MpolueccoB U

omepanuii  IPOXOJYECKOTO UK. [MpunHIHIBI
pa3paboTku rpaduka opraHuzaiu padoT B 3a00¢€.

. TeXHUKO-PKOHOMHYECKHE IIOKa3aTCIn IMPOBCACHU

BbIpa0boTOK. [IpyHIIMIIBI UX OIpeneneHusl.

. Knmaccudukanus crnenuaabHBIX CIIOCOOOB MPOBEICHUS

cTBOJIOB. O0acTH UX MPUMEHEHHUS.

. CHCLII/IaJ'IBHHﬁ CIIoco0 IpOBCACHUA CTBOJIOB C

MPUMEHEHUEM OTPAKIAIONINX Kpemned, o01acTh ero
MIPUMEHEHHUS.

. Bomononmxkenue mpu mpoBEIEHUH CTBOJIOB, 00JIaCTh €T0

NPUMCHCHUS U IPUMCHACMOC O60py,Z[0BaHI/IC.

. CriocoObl M TeXHHUYECKHE CPeACTBa OypeHHs CTBOJIOB.

Obnactu UX NPUMEHEHUS.

. CriocoObl MPOMBIBKH CTBOJIOB ITpH UX Oypenuu. [Topsaox

BO3BCCHHUA KPCIIU B HpOGprHHBIX CTBOJIax.

. Coopy»eHue CTBOJIOB € 3aMOpaxHBaHUEM 1opoa. CXxeMsl

3aMOpaXUuBaHUA IMOPOA U YCJIOBUA UX TPUMCHCHHUA.

. CriocoObl TaMIIOHaXka MOPOA MPU COOPYKEHUH CTBOJIOB,

UX CYIIHOCTb U YCIIOBHS TpUMeHeHHsL. CIIOCOOBI 1 CXEMBI
HarHeTaHWss B CKB&KUHBI TAMIOHAKHOTO pPAacTBOPA,
00JIaCTH UX IPUMEHEHHUSL.

. Kimaccudukanmsi ropu3oHTanbHbIX BEIPa00TOK. CriocoObI

1 TCXHOJIOTHYCCKUC CXCMBI UX MMPOBCACHUS U KPCIIJICHUA.

. Beibop ¢opMbl M pa3MepoB MOMEPEUYHOTO CEUYCHHS
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Nunukatop AoCTHXKEHUS
KOMIICTCHIINU

OneHouHble CpeCTBa

TOPU30OHTAJIbHBIX BBIpa60TOK.

.CnocoObl M TEXHOJOTUYECKHE CXEMbI MPOBEIACHUS

TOPU30HTANIBHBIX BBIPAOOTOK. VX BBIOOD.

. Texnonoruueckas cxema MMPOBCACHUA TOPHU30OHTAJIBbHBIX

BBIPAOOTOK OOJIBIION MIMPUHBI YCTYIMHBIM 3a0oeM, &
JOCTOWHCTBA.

. Hpoueccm H OIfpalluyi IPOXOAYECCKOro NIHKJIa IIpH

OYpOB3PBIBHOM CIIOCOOE TPOBEICHHS TOPU30HTAIBHBIX
BbIpaboToK. [TocnenoBaTenbHOCTh MX BBITOJTHEHHUS.

. CriocoObl 1 TEXHUYECKHUE CPEICTBA OYpPEHMSI LLIITYPOB IIPU

IIPpOBCACHNUHU I'OPHU30HTAJIbHBIX BBIpa6OTOK, ux BBI60p.

. byposoi1 UHCTPYMEHT TS BpAILATEIBHOIO,

yIIapHO-TIOBOPOTHOTO, yIlapHO-BpaIlaTeIbHOTO u
BpalllaTelbHO- YApHOTO OypeHus.

.I[lacmopt  OypOB3pBIBHBIX paboT U  TpeOOBaHUA,

OpEaABABIISICMBIC K HEMY.

. Tumbr  BpyOOB TmpH TNPOBEACHUH TOPU3OHTAIHHBIX

BBIPaOOTOK, UX BBIOOD.

. be3Bpy0OoBbIE cXeMbl OTOONKH MOPOJIbI IIPU MPOBENAECHUN

Bpra60TOK 0OIBIION IUPUHBI, UX TOCTONHCTBA.

. [lopsanok ornpeneneHus ITyOUHBI U IHaMETpa LIITYPOB.
. HazHaueHnue u cnocoO6bl KOHTYPHOT'O B3pbIBAHUS.
. KauecTBennsle moxazarenu OypOB3pBIBHBIX PabOT INpu

MMPOBCACHUHN T'OPU30HTAJIIBHBIX BBIpaGOTOK.

. Texnudeckne cpeAcTBa 3apsykKaHWs —IIIMYPOB  IIPU

MMPOBCACHUHN T'OPU30HTAJIIBHBIX BBIpaGOTOK, nx BBI60p.

. CnocoObl U cXeMbl MNPOBETPUBAHUS TOPU3OHTAIBHBIX

BBIPAa0OTOK TMpPH MX MPOBEACHUH. BeHTWIAIMOHHOE
obopyoBaHue.

. Texuuueckue cpeacTtBa IIOI'PY3KH I‘OpHOﬁ MacCChl IIpU

MIPOBEJIEHUHU TOPU30HTANBHBIX BBIPA0OTOK, UX BBIOOP.

. TexHonornueckue cxemsl Mpu3ab0MHOro TpaHCIIOpTa IPU

MIPOBEJIEHUHU OJHOIYTEBBIX (ABYXIYTEBHIX) PEIbCOBBIX U
0e3pesbCOBBIX BHIPAOOTOK, UX BHIOOP.

. Ha3naueHne n BHIbI TOPHBIX Kperend TrOpU30HTAIBHBIX

BbIpaboTOK. TpeboBaHus, NpeabABIsSIEMbIE K HUM.

. Knaccudpukanum  TOpHBIX  Kpemeil, yclIoBHS — HUX

NPpHUMCHCHUS.

. HOCJ’IGJIOB&TGJ'IBHOCTB n TEXHUYCCKUC CpeacTBa

BO3BENICHUS PaMHBIX, MOHOJUTHOM OETOHHOW U
METaJUIO0ETOHHOM KPEeTIeH.

. IlocnegoBaTenbHOCTH n TEXHUYCCKUC CpeacTBa

BO3BeJIeHUs1 HAOpPBI3TOETOHHOM U aHKEpHOU Kpernei.

. Ilepedyenp BcroMoraTesbHBIX padOT MPH TPOBEICHUH

TOPU30HTAJIbHBIX BBIPa0OTOK. [Topsamox ux
IIPOU3BOJICTBA.

. Tumbl  mpoxomyeckux KOMOAWHOB W 00JacTH WX

IIPUMEHEHHUsI. TEeXHOJOTMYECKHE CXEMbl pa3pyLICHUs
320051 KOMOAHOB, WX BHIOOD.
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. Hpoueccm H OIfpallii IIPOXOAYECCKOro NHHKJIa IIpH

KOMOaifHOBOM CIOCOO€ MpPOBEACHUS TOPU30HTAIBHBIX
BbIpaboTOK. JlocToMHCTBA KOMOaifHOBOrO  croco0a
MIPOBE/ICHUSI.

. TexHonornyeckue cxeMbl KOMOalHOBOTrO IIPOBEACHUA

TOPU30HTAIIBHBIX BBIPA0OTOK, UX BHIOOD.

. KommiexTol u KOMIIJICKChI TOPHOIIPOXOAYCCKOro

o0opymoBaHusi JUIsl  TPOBEICHUS  TOPU3OHTAIBHBIX
BbhIpaboTok. WMx cocraB, o0nactd MpUMEHEHWS,
JIOCTOMHCTBA U HEJIOCTATKHU.

. Ilonsarue «HpOXO)I‘IGCKI/Iﬁ OUKII». Cocrasn npouecCcoB u

omepanuii  MPOXOTIECKOTO UKJIA. JRE0Z05001%00031
pa3paboTku rpaduka opraHuzauu padboT B 3a00¢.

. TeXHUKO-PKOHOMHUYECKHE IIOKa3aTciin IIOBCACHUA

BbIpa0OTOK. [IpyHIIMIIBI X onpeaeneHus.

. [IpuHIMIIBI BBIOOpA TUIIOB CKUIIOB U KJIeTEH
. [lopsimok  BBIOOpa pa3MEpoOB TMOMEPEUYHOTO CEUCHHS

TOpHOW BBIPAOOTKU U MPOBEPKH IUIOIMIATU MOIEPEIHOTO
ceueHHs 10 (pakTopy «BeHTHIAIHY.

. MeTtoasl mpeaBapuUTENbHOTO BBIOOpAa THNA KpEmu

TOPU30HTAIILHON BHIPAOOTKH.

. IlapameTrpsl TOpPHBIX Kpemed ¥  NPUHLMIBI  UX

OIpEICTICHUSI.

. Ilopsimok BbIOOpa OYpPHIIBHBIX MAllMH M YCTAaHOBOK IpPU

MIPOBEJIEHUU TOPHBIX BHIPAOOTOK.

. TexHonornueckue mapaMeTpbl OypOBBIX MAaIIMH U

MPUHOHUIIBI UX OMMPECACIICHUS.

. IlocnenoBarenbHOCTD OIpeeICHUS
MIPOU3BOJIUTEIILHOCTH OYpUIIbHBIX YCTAHOBOK.

. Ilopsgox BbIOOpa MOTPY30YHBIX u
MIOIPy304HO-TPAHCIIOPTHBIX MAIlIHH.

. IlocnenoBarenbHOCT OIpeIeICHUS
MIPOU3BOIUTENBHOCTH ITOIPY30YHBIX MAIIHH.

. IlocnenoBarenbHOCTD OIpeeICHUS
MIPOU3BOUTENBHOCTH MIOTPy304HO-TPAaHCIOPTHBIX
MalIlUH.

. [locnenoBarenbHOCTh pacuéta 0O0BEMOB paboT mpu

MMPOBCACHUHN T'OPHBIX BBIpa6OTOK.

. [locnenoBarenbHOCT, IPOEKTUPOBAHUSA  OpraHU3aLUU

TOPHOIPOXOTYECKHUX paboT.

. HOCJ'IG)IOB&TGJ'IBHOCTB OIPEACIICHUA MTPOAOJIKUTCIIBHOCTU

6prHI/I$I HIITypoOB IIpH NPOBCACHUUN BBIpa60TOK.

. HOCJ'IG)IOB&TGJ'IBHOCTB OIPEACIICHUA MTPOAOJIKUTCIIBHOCTHU

MOTPY3KU TOPO/IbI IIPU MPOBEJCHUN BHIPAOOTOK.

. HOCJ’ICI[OB&TCJ'IBHOCTB OIpPEACICHUS MMPOAOJIKUTCIIBHOCTH

BO3BEJICHUSI MOCTOSIHHOM Kpemnu B TOPHBIX BBIPa0OTKax
(1 pa3TUYHBIX TUTIOB KPETH ).

. IlocnenoBarenbHOCTh pacuéra mapaMeTpoB IOCTOSSHHON

Kpemnu CTBOJIA.




Kon

Nunukatop AoCTHXKEHUS

VHJIUKAT OueHouHbIE CpEACTBA
opa KOMIIETEHIIUU

. [lpuHuune! omnpenenaeHust oO0meld MPOAOIKUTEILHOCTH
IOTPY3KM TIOpOJAbl B  CTBOJAX JUId  Pa3IMuYHBIX
TEXHOJIOTHYECKUX CXEM.

. IlocnenoBarenbHOCT,  pacuéra IPOU3BOAMUTEIBLHOCTH
MIPOXOAYECKON MOABEMHON YCTAHOBKH.

. Ilpunmuner  ompeneneHus TpeOyeMbIX JOuaMeTpa u
IIMPUHBI OapabdaHa MPOXO0J4eCKON MOAbEMHON MalIUHBI.
[TocnenoBarenbHOCTH BBIOOPA MPOXOAYECKOM MOIBEMHOM
MaIlUHBI.

. IlocnenoBarenbHOCTD OIPEEAEHHS] TPOJOIKUTEIbHOCTU
MPOXOAYECKOr0  LHMKJIAa IO  33JaHHOM  CKOpPOCTH
MIPOBEJICHUS CTBOJIA.

. [lopsaok pacuéra NpoAOIHKUTEIBHOCTA MPOXOTIECKOTO
LMKJIA JJIs1 PA3JIMYHBIX TEXHOJOTUYECKUX CXEM.

[IK-1.2 | PykoBoacTByercs PacueTHo-rpaduyeckas pabora: Pazpaborath
METOJJaMHU CHUYKEHUS TEXHOJOTMYECKYI0 KapTy MPOXOAKH TOPU30HTAIbHOU
Harpy3ku Ha TOPHOW BBIPAOOTKHM B COOTBETCTBHHM C JaHHBIMH U3
OKPYKAIOIIYIO Cpely U | TaOJIMIIbI, IPUBEACHHON B pasjene 6 Hacrosmel padbodei
MOBBIILICHUS MIPOTrPaMMBI.

AKOJIOTMYECKOU
6€30I1aCHOCTH TOPHOTO
IIPOU3BOJICTBA NPU
MOJI3eMHOH pa3paboTKe
PYAHBIX
MECTOPOXKACHUN
I1K-1.3 | Hcnonb3yet KonrposbHasa paGora: [lo UCXOIHBIM JIaHHBIM,

nH(pOpMaIMOHHBIE U
U(POBBIE TEXHOIOTUU
IIpU IPOEKTUPOBAHUU U
BEJICHUM NTOA3EMHBIX
TOPHBIX paboT

MPUBEACHHBIM B paszzaene 6 HacrosAwmeidl paboueit
MpOTrpaMMBbl, HAYEPTUTh CEUYECHUE TOPHOW BBHIPAOOTKH,
MPOBEPUTH €r0 IO JOMYCTUMOW CKOPOCTH JBUKECHHS
BO3/yXa, BBIOpaTh M paCCUUTATh MapaMeTphbl KpemH.
O6ocHoBaTh 000pyI0BaHKE, IPUMEHAEMOE Ha TPOXOJIKE
rOpHO#l BbIpaboTKH. Paccuntars Bpemsi Ha BBIMOJIHEHUE

OCHOBHBIX TEXHOJIOTHYCCKUX onepaunﬁ




0) Ilopsinok mnpoBeneHUs] MPOMEKYTOYHON aTTeCTALMH, NOKa3aTeJld M KPUTEPUH
OLICHUBAHUS:

[IpomexxyTounast arrecrauus mno aucuuiuiiHe «lIpoBeneHue u KpelieHHe TOpPHBIX
BBIPAOOTOK» BKJIIOYAET TEOPETHUECKHE BOIPOCHI, MO3BOJIAIONINE OIICHUTh YPOBEHb YCBOCHUS
0o0y4JaromuMuUCs 3HAHUM U yMEHH, MOJy4YEeHHBIX HA JIEKIMSX, NMPAKTUYECKUX 3aHATUSAX U B
MPOIIECCE CAMOCTOSATEIHHON PabOTHI, MPOBOIUTCS B OpME IK3aMeHa.

DK3aMeH M0 JaHHOW JAUCUUIUIMHE MPOBOAUTCS B YCTHOM (opMme Mo Ouiietam, KakIblid U3
KOTOPBIX BKJIIOYAET 3 TEOPETUUECKUX BOMpPOCa IO OJHOMY BOMPOCY M3 KaXJAOW 4YacTu
nucuumineel: «Yacte 1. I[lpoBeneHne M KperuieHHWE BEpPTUKAIBHBIX CTBOJIOBY, «Yacth 2.
[IpoBeneHne ¥ KperuieHWE TOPU3OHTAIBHBIX BBIpaOOTOK», «Yacte 3. Pacuérel mnpu
MPOEKTUPOBAHUHU MTPOBEICHUS U KPEILJICHHUS TOPHBIX BHIPAOOTOKY.

[lo oxkoHuaHWM OTBETa HK3aMEHATOP MOXKET 3aJaTh CTYJEHTY JOMOJHUTEIbHBIE U
YTOYHSIONIME BOIMpochl. Ha MoAroToBKy K OTBETy MO Bompocam Ouiera cryaeHty paercsa 30
MHUHYT C MOMEHTA Toiay4YeHus um owmiera. [1ogokuTensHbIM Takke OyIeT CTpeMIIeHHne CTyAeHTa
U3JIOKUTh pAa3JIMYHbIe TOYKM 3pEHHS Ha paccMaTpuUBaeMyro MpoOjeMy, BBIPAa3UTh CBOE
OTHOIIICHUE K HEH, TPUMEHUTh TEOPETUUECKUE 3HAHUSI TI0 COBPEMEHHBIM MPOoOJIeMaM IPOLIECCOB
IpoOIieHus, U3MENbUEHUS U TPOXOUCHUS.

B mepuon moaroroBku K dK3aMEHY CTYIEHTHl BHOBbH OOpaIalOTCs K MPOUJIECHHOMY
yueOHOMY Martepuany. [Ipy 5TOM OHM HE TOJBKO CKPEIUISIOT IMOJY4YeHHbIE 3HAHHUS, HO U
noyty4yaroT HoBbI€. [I0oAroTOBKA CTYZIEHTa K AK3aMEHY BKJIIOYAET B ce0s1 TPH dTarna:

- caMOoCTOsTeNNbHAs paboTa B TEUEHUE CEMECTPA;

- HETIOCPEACTBEHHAs MTOATOTOBKA B JTHU, TIPEIIECTBYIONINE YK3aMEHY 10 TeMaM Kypca;

- IOITOTOBKA K OTBETY Ha BOMPOCHI, COAepkKalIuecs B Ouierax.

Jluteparypa 17151 MIOATOTOBKH K 9K3aMEHY PEKOMEH/TyeTCsl MpernoaBaTesieM JIM0o yKa3aHa B
yueOHO-MeToInYecKoM KoMIUiekce. JJis momHOTH yueOHOoM nHpOpMaIlMy JTydIlle UCIOIb30BaTh
He MeHee ABYX yueOHHKOB. CTyCHT BIPaBE caM MPUIEPKUBATHCS JTF000H U3 MPEACTaBICHHBIX B
yueOHUKaxX TOUYEK 3PEHHUs 10 CIIOPHON IpobieMe (B TOM YKcie OTIMYHOM OT MpenoiaBaTes), HO
IIPU YCJIOBUM JOCTATOYHOW HAYYHOU apryMEHTAIMH.

OCHOBHBIM HCTOYHHUKOM MOATOTOBKH K 9K3aMEHY SIBJISICTCS KOHCIIEKT JICKIIHM, TIe y4eOHbIN
MaTepuas JaeTcs B CUCTEMATHU3UPOBAHHOM BHUJIE, OCHOBHBIC MOJIOKEHHS €r0 JETATHU3UPYIOTCS,
MOJIKPETUISIOTCS COBPEMEHHBIMU (haKTaMu U MH(OpMAIIHeid, KOTOpPbIE B CHIIYy HOBU3HBI HE BOIILIN
B ONMyOJWKOBAaHHBIC II€UATHHIE HCTOYHUKU. B Xo/e MOATOTOBKM K JK3aMEHy CTYJEHTaM
HeoOXoauMo oOpaliath BHHMaHWE HE TOJBKO HAa YpPOBEHb 3allOMUHAHUS, HO U Ha CTENeHb
MMOHUMAaHUS U3JIaraeMbIX MPOOJIeM.

IMoka3aTeu U KPUTEPUHU OLIEHUBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJHYHO» (5 6amioB) — oOyyaromuicss 1eMOHCTPUPYET BBHICOKUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETCHITMI, BCECTOPOHHEE, CHCTEMAaTHYeCKOe W TIIyOOKOe 3HaHWe
y4eOHOTro MaTepualia, CBOOOJHO BBHINOJHAET MPAKTHUECKUE 3aJaHMs, CBOOOIHO OIEpUpYeT
SHaHUAMU, YMCHUAMU, IPUMECHACT UX B CUTyallUAX MOBBITIIEHHON CI0KHOCTH.

— Ha OILIEHKY «Xopomo» (4 Gamna) — oOyuaromuiics AEMOHCTPUPYET CPEIHUN YPOBEHb
C(l)OpMHpOBaHHOCTI/I KOMHGTGHHHﬁZ OCHOBHBIC 3HaHHsA, YMCHUA OCBOCHBI, HO JOITYCKArOTCA
HE3HAUUTENbHbIE OIIMOKH, HETOYHOCTH, 3aTPyJHEHUS IIPU aHATUTHYECKUX ONepalusix, NepeHoce
3HAaHUU U YMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTyalluu.

— Ha OULEHKY «YyJAOBJIETBOPUTENbHO» (3 Oamra) — oOyyaromuiics IEeMOHCTPHPYET
MIOPOTOBBIH YPOBEHb C(HPOPMHUPOBAHHOCTH KOMIIETCHIIMI: B XOJ€ KOHTPOJIBHBIX MEPONPHSTHHA
JOIMYCKArOTCA OH_II/I6KI/I, MPOABIACTCA OTCYTCTBHUC OTACIBbHBIX 3HaHHﬁ, YMCHI/II\/'I, HaBBIKOB,
00yJaromuiCsl WCHBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHS IPH ONEPUPOBAHUH 3HAHUAMHU U
YMCHUSMHU IIPU UX ICPCHOCC HA HOBBIC CUTYAILIUH.

— Ha OIIEHKY «HEeY/0BJIeTBOPUTEILHOY (2 O6aia) — 00yJaromuics JEMOHCTPUPYET 3SHAHUS
He Oonee 20% TeopeTHYECKOro MarepHaja, JOMYCKAaeT CYHIECTBEHHBbIC OIIMOKH, HE MOXKET
MOKa3aTh MHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.



— Ha OILICHKY «HEYAOBJIeTBOPHTEeIbHO» (1 Oamn) — oOydarouuiics HE MOXKET MOKa3aTh
3HAHUS Ha YPOBHE BOCHPOM3BEACHUS M OOBSCHEHUS HMH(OpPMalMM, HE MOXKET I10Ka3aTh
MHTEJJIEKTYaJIbHbIE HABBIKM PELLIEHUS IPOCTBIX 3a/1ad.



