[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:

OMO: Makcumos Aneceii bopucosf HHUC TEPCTBO HAYKH U BLICHIEI'O OBPA3OBAHUSA
ﬂ,OJ’I)KHOCTb OMPEKTOP AenapTdMEHTA Mo O6paBOBaTeﬂbHOW@W1

[ata nognucanusa: 20.11.2023.11:13:46 ICKOM @EREPAIIMN
YHUK2bHb I ﬂporpaMMHbIl/I K g CpajIbHOC IroCyaapCTBCHHOC aBTOHOMHOC 06p330BaT€JIbH0€ YUPCIKACHUC
8db180d1a3f02ac9e60521a5672742735c18b1d6 _ ~ BbICHICTO o0OpazoBaHus

«MOECKOBEIIHAHOAUTEXHUNYECKUI YHUBEPCUTET»

_¥TBEPXKIAIO

JlexaH ¢akynbTeTa
Yp6a1in/cfmwgpo,aq<oro X03s1icTBa
/ ~>/ JI.A. Maprouius /

o8 28 # anpeins 202 | B8

PABOYAA ITPOI'PAMMA JUCHUITVINHBI

PekoHCTpYKUIUA TOPHBIX NPeANPUATHI

CrnenuajibrHOCTh
21.05.04 - «I'opHoe 1ej10»

Crnenuanu3anus
IIaxTHOE 1 MOA3eMHOE CTPOUTEIHCTBO

KBanuduxanus BbITyCKHHKA
TopHblii MHKeHep (CIEUATNCT)

dopma oOyueHus
3aounas

Mocksa 2022



1. Illes i ocBOeHUST JUCIIUILIMHBI

K 0CHOBHBIM measiM U3y4eHUS AUCHUIUIMHBI OTHOCHUTCS  TEOPETH-
YecKasl U MPaKTUYEeCKask MOAr0TOBKA OYIyIMX CIEUUATNCTOB (TOPHBIX HHKEHEPOB),
Heo0XoauMast I7Isl CaMOCTOSITENTFHOTO PELICHUS MH)KEHEPHBIX 3a7a4 B IIEPHOJ] pe-
KOHCTPYKIIHUU TOPHBIX MPEANPHUATUH, YTOOBI OHU MOTJIM 00OCHOBAHO BBIOMpATh TEX-
HOJIOTUYECKUE PEIIEHUS 0 KOHCTPYKIMH TOJ3EMHBIX COOPYKEHUI B 3aBUCUMOCTH
OT X (PYHKIIMOHAIBHOTO HA3HAYEHHUSI, PYKOBOACTBYSChH JACUCTBYIOIUMHU TEXHUYE-

CKUMH pCrilaMCHTaMU, HAIITHOHAJIbHBIMU CTaHAAPpTaAMH U CBOJAMHU IIPpAaBHJI.

K 0CHOBHBIM 3aj1a4aM OCBOCHHS JUCIUIUTHHBI « PEKOHCTPYKIIHUSA TOPHBIX

MPEINPUATAN » ClielyeT OTHECTH:

- BI)Ipa6OTKa YMCHI/Iﬁ IIPOBOJUTEL PACUCTLI O6HII/IX rokasarejiei TPYAHOCTH
OCYILIECTBJICHUA OCHOBHBIX IIPOMU3BOJCTBCHHBIX IIPOIIECCOB,
- UI3YYCHHUC PAa3HOBHUIAHOCTH MCTOAOB PEMOHTA ITOA3CMHBIX COOpY)KGHHﬁ;

2. Mecro nucuunmiannsl B cTpykrype OIl cnenuaaurera
VuebHas aucuuiuinaa « PEKOHCTPYKIMSI TOPHBIX ITPEAITPUATUI» OTHOCUTCS K

BapuaTHBHON 4YacTu IuciuIuiud b1.Bp6. u B3auMocBs3aHa JIOTHYECKU U COJIeprKa-
TEJIbHO U METOJIMYECKH CO CICAYIOIIMMU JUCHUIIINHAMMU:

B 6azoeou vacmu (b.1.1.1,JIB3):

Hudopmartuka: npocTeiiirie HaBbIKA pabOTH HAa KOMITbIOTEpEe U B ceTu IHTepHeT, yMeHue
MCIIONIb30BaTh MPUKIIATHOE MPOTrpaMMHOE 00ecreueHrne, B YaCTHOCTH: TaKeThl YHUBEPCATbHBIX
MaTEeMaTHYECKUX MPOTPaMM, TEKCTOBBII TMTpoiieccop U peaakTop dhopmyi (st ohopMIIeHUS OTYe-
TOB).

['eonorus: reomopdomnorusi, crpaturpadusi, GpuU3nKo-MeXaHUUECKUEe U (PUIBTPAIUOH-
HbIE CBOMCTBA IPYHTOB, THIPOTEOJIOTHS, OTIACHBIEC TPUPOIHBIC MTPOIIECCHI U SBICHUS.

MexaHuKa: TeopeTHdecKasi MEXaHHKa, COIPOTURIICHUE MaTePHAIIOB, CTPOUTEITLHAS MEXaHHKA

MartepuanoBeeHle: MaTepralbl 171, Kperel U 00/1eJI0K MOA3EMHBIX COOpyKeHui (0eToH,

&KeJae300eToH, MeTalll, AepPeBo), MaTepualbl A1 GU3NKO-MEXaHUYECKOr0 U XUMHYECKOTO
BO3/JEICTBUS HAa IOPOIHBIM MAacCHUB C LIENbI0 U3MEHEHMSI €0 CBOMCTB, KOMIIO3UI[MOHHBIE MAaTEPU-
aJIbl [T KOHCTPYKIMIA Kpereil TOpHbIX BEIPaOOTOK.

['eomexanuka: neopMalioHHbIE, TPOYHOCTHBIE H PEOJIOTHUYECKUE CBOWCTBA TOPHBIX I10-

POJI, TEOPUH MMPOYHOCTH, CTPYKTYPHO-MEXaHUUECKHE OCOOCHHOCTH MTOPOTHBIX MaCCHUBOB,



Ha4YaJIbHOC HAIIPAXKCHHOC COCTOSIHHUE 'OPHBIX MMOPOJ, MEXAHUYCCKHUEC IMTPOUCCChI B ITIOPOAHOM

MacCHBE BOKPYT T'OPHBIX BBIPaOOTOK, 3aKOHOMEPHOCTH (POPMUPOBAHMS HArPYy3KU HA WHKE-

HEpHbIE KOHCTPYKLIUH

OKOHOMHUKA, OpraHU3alys 1 IIIAaHUPOBAHME MIAXTHOT'O CTPOUTEILCTBA

I"'opHBIE ¥ CTPOUTEILHEIC MAIITUHEI

JIMCUMIUIMHBL, 11 KOTOPBIX OCBOEHUE JAHHON JUCIUTIMHBI HEOOXO0IUMMO

KaK IpeIIIECTBYIONIEE:

«IIIaxTHOC U IMOA3CMHOC CTPOUTCIILCTBO»

Jucnnmumzaa « PEKOHCTPYKIMSA TOPHBIX NPEANPUATUI» PEICTABICHA B

MEPEUYHEC BOIIPOCOB AJIA IMTOATOTOBKHU K I'OCYJapCTBECHHOMY 3K3aMCHY U B omerax

rocyagapCTBCHHOI'O 3K3aMCHA IJIS CIICHHUAIN3allnU "[IlaxTHOE N IMOA3CMHOC CTPOU-

TEIBCTBO".

3. [lepeueHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs MO AUCHUILIHHE
(M0y.110), COOTHECEHHBIX € IVIAHNPYEMBIMH Pe3yJIbTATAMH 0CBOEHHUSI 00pa30-
BaTeJIbHOM NMPOrpaMMbl

B pe3ynbpTaTe OCBOEHUS NUCUUILIMHBI (MOIYJIsA) Yy oOyyaromuxcs GopMupy-
IOTCS CJICYIOIINE KOMITIETEHLIMHU U JOJKHBI OBITh JOCTUTHYTHI CIIEAYIONINE PE3YIlb-
TaThl 00yYEHHUs Kak 3Tar (OPMUPOBAHUS COOTBETCTBYIOIINX KOMIIETEHIINM:

B pesyabTarte ocBoe-

aHainu3a TOPHO-TEOJIO-
THYECKUX YCJIOBUU NPH
AKCIUTyaTallMOHHOU
pasBenke M JI0OBIUE
TBEPABIX MOJIE3HBIX UC-
KOITA€MBIX, a TAKKE HPH
CTPOUTENBCTBE U DKC-
IUTyaTaluy MOJA3EMHBIX
00BEKTOB

Kon HHS1 00pa30BaTeJbHOMI
Ilepeyenb MIAHNUPYEMBIX pe3yJbTa-
KOMIIETEH- | MPOrpamMmbl 00y4aro-
. TOB 00y4YeHHUS MO AUCHUIINHE
1107041 HUHco J10JI:KEH 00J1a-
IaTh
[1IK-1 BJIaJ€HUEM HAaBBLIKAMH | 3HATh:

CoBpeMeHHBIE CXEMBI OCHAILIEHUS IOBEPXHO-
CTH IIpHU yri1yOKe CTBOJIOB;

KoHcTpyKTHBHBIE 0COOEHHOCTH MO3EMHBIX
COOPYKEHUIN

HopmatnBHBIE TOKYMEHTBI, pErJIAMEHTHPYIO-
L[1€ IPOCKTUPOBAHUE U PACUET KPEIIEH;
[IporpammHuBIE METOABI pacueTa MOA3EMHBIX
KOHCTPYKIIMIA;

CriocoObI BO3/IEHCTBUS HA TIOPOJHBIA MACCHB,
o0ecIeunBaroILero MOBbIIIEHUE €0 YCTONYH-
BOCTH;




yMeTh:

OnpenensaTs pacueTHbIE HArPY3KH HA KOH-
CTPYKILIMH [TOJI3EMHBIX COOPYKEHUI;
O6ocHOBaTh BHIOOP CPEICTB MEXaHU3ALUU
JUIS BBIITOJIHEHHSI TEXHOJIOTUYECKUX IPOLIEC-
COB IIPU PEKOHCTPYKLIMH TOPHBIX MPEAIPHUs-
THUH;

Pa3pabotars npoekT mpou3BoacTBa paboT
(IIITP) mo yriyOke CTBOJIOB, a TaKXke IS pe-
MOHTA U BOCCTAHOBJICHHSI BEPTUKAIbHBIX, [O-
PHU30HTAJIBHBIX M HAKJIIOHHBIX TOPHBIX BBIpa0do-
TOK;

[IpuHMMaTh TEXHUYECKHE PEIIeHHs 1o o0ec-
MEUECHUIO MEXaHUYEeCKON 6e301acHOCTH TOI-
3€MHBIX COOPYKEHUH;

BJIA/IETD:

MeTtoaamu pacuera nmapameTpoB TEXHOJIOTH-
YECKHX MPOLIECCOB IIPU YIIIyOKe CTBOJIOB, a
TaKXe MPU PEMOHTE BEPTUKAIbHBIX, TOPU30H-
TaJbHBIX U HAKJIOHHBIX TOPHBIX BBIPAOOTOK;
HaBbikamu ipoeKTHpOBaHUS Kperei mpu pe-
KOHCTPYKIIMHU TOPHBIX MPEATPUATHH;
OCHOBHBIMHU 3aKOHOJATEIILHBIMU

I1K-12 TOTOBHOCTBIO  OTIEpa- | 3HATh:
TUBHO YCTPaHATh HAPY- | - METOJOJIOTHIO MTPOSKTHPOBAHMS 00b-
IICHUS TPOU3BOJICTBEH- | EKTOB, COCTaB M COJCPKAHHUE TPOCKT-
HBIX IIPOIIECCOB, BECTHU | HOM JIOKYMEHTAIIMH, METO bl HHXCHEP-
NEPBUYHBIA y4YET BBI- | HOTO MPOSKTUPOBAHHS, OCHOBHBIE TIPO-
MOJTHSIEMBIX paboT, aHa- | IECChI M MTPOU3BOJICTBEHHBIC OIEPAIUH
JU3UPOBATh OIEPATHB- | yMETh:
HBIC U TCKYIMUE ITI0KA3a- | - MPOEKTUPOBaTh (GOPMY U pa3Mephl CEUEHHUS
Tenu MIPOU3BOJICTBA, | BHIPAOOTOK, TEXHOJIOTHIO TOPHO-CTPOUTENb-
060CHOBBIBATh TIpesIo- | HBIX pabor
’KEHHWsI 10 coBepieH- | BJAAAETh:
CTBOBAHMIO OpraHusa- |~ 3HAHHAMH IO BHIOOpY palOHAb-
ITHH npou3ssojcTBa | HOTO  KOMILIEKCA o0OpyIOBaHHS IS
yIIpaBieHHs BEJICHUS CTPOUTEILHBIX paloT.
I1CK-5.2 CHOCOOHOCMbBIO pa3pa- | 3HATh:

bamvieams mMexHoI02uU-
yeckue cxemvl U KaleH-
O0apmubvlll NAAH CMpPOoU-
menbcmed,  8bloupamo
cnocobvl, TEXHUKY U
TEXHOJIOTUIO  TOPHO-
CTPOUTEIBHBIX PadoT,
OpPUEHTHPYSICh HA NHHO-

- METOMABI U CIOCOOBI BEJCHHS TOPHO-CTPOH-
TENbHBIX PAOOT B OOBIYHBIX M CIIOXKHBIX
TOPHO-TE€OJIOTHYECKUX YCIOBHSIX, CIIOCOOBI 3a-
LIUTHI OKPYXaIolel cpebl OT BPEIHOTO BO3-

NeNCTBUS TOPHBIX paloT,

yMeThb:
= OTACIIBHBIC YaCTU T'OPHBIX HpCI[HpI/I}ITI/Iﬁ u
IOA3CMHBIX COOPY)KCHI/Iﬁ CrienuaJIbHOro

Ha3HaueHMs, pa3padaTeiBaTh paboOuylO JIOKY-
MECHTAIIHIO.




BAallUOHHBIC pa3pa- | BaIaa€Tb:
00TKH, 00ecIeunBaTh | - npodecCHOHATBHOI TEepPMHUHOIOTHEH, oc-

TEXHOJIOTHUECKYIO W | HOBHBIMH HOPMaTHUBHBIMH  JOKYMECHTaMH,
3KOJIOTUUYECKYIO Ge3- | METPOIIOTHYECKMMU TPABMJIAMH M CTaH[ap-

TaMH I10 ABJICHHUIO KaY€CTBOM CTPOHUTECIIb-
OIIACHOCTb KU3HCICs- yip p

TEJIbHOCTH, COCTaBJISThH
HEOOXOJMMYI0 TEXHHU-
YEeCKyI0 U (PMHAHCOBYIO
JOKYMEHTAIHIO

CTBa.

4. CTpyKTYypa M cofepKaHue TUCHUILTHHbI
OO611as TpyA0€MKOCTb TUCITUIIIINHBI COCTABIIACT 4 3a4eTHBIX €IUHMUII, T.€. 144
akajemMudecknx yacoB (n3 HuX 120 yaca — camocTosTeNnbHas paboTa CTYJCHTOB).
Pazmenbr muciummnHbl « PEeKOHCTPYKIHSI TOPHBIX MPEANPHATHID U3y4daroTCs Ha

mectoM Kypce B 10 cemectpe kypce.Bcero 24 yaca. Jlekuuii 16, mpakTHUKCKUXS.

CprKTypa N COACPIKAHUC TUCIHUIIINHBI «PGKOHCTPYKI_[I/IH TI'OPHBIX HpGI[HprITPIfI»

I10 pa3aciiaM U BUaaM 3aHATUN MpCaACTAaBJICHBI B ITPUIIOKCHHUHA 1

Conep:xanue pa3aesion

4.1. IIpUHUMI U 1[eJIM PEKOHCTPYKIUM TOPHBIX NMpeInpusiTHii
OKCIuTyaTallMOHHBIC XapaKTEPUCTUKU TOHHENeH. MopaibHoe U pu3nueckoe cra-

penue. Ero ¢popmel. M3Hoc 31anuit 1 coopyxeHuit. MI3HOC KOTEKTOPHBIX TOHHE-
ner. TexHuyeckas U TEXHOJIOTUYECKasl IKCIUTyaTaluysi TOHHEJIEH. /J{0IroBeyHoCTb.
Oco0EHHOCTH FKCILTyaTallMi U PEMOHTA KOJIJIEKTOPHBIX TOHHENEH. Buibl peMoH-
TOB. TeKyINi U KalUTAIBHBIA pEMOHT. MexxpeMoHTHBIN niepuoa. [loarorosu-
TEJIbHBIN MEepUo MPOU3BOACTBA paboT. HopMaTuBHASI 1 METOAMYECKAs JTUTEpPa-
Typa. (2 yac.)

4.2. OcHallleHHEe KOMILIEKCA MOBEPXHOCTH MPU PEKOHCTPYKIIUM TOPHBIX
npeAnpusATHR
XapakTepHbl€ HAPYIIEHUs KPEeNU KOJUIEKTOPHBIX TOHHENEH. BinsiHne pa3nmnyHbIxX

(hakTOpOB Ha COCTOSTHUE KOJUIEKTOPHBIX ToHHENeH. Knaccudukarus nedexTos.
OOcnenoBanue TOHHENEH Tiepes; peMoHTOM. /{lnarnoctrka nospexaeHui. [lops-

JOK cocTaBlIeHHS aeheKTHOM BeaoMocTH. CocTaBiIeHUE 3aKII0OUCHHS. XapaKTep-



HbIC HapyIIeHUs PYHAAMEHTOB 3JaHUI U COOPYKEHUI, HAXOIAIINXCS B 30HE BIIU-
SHUS IPOXOJKHU U PEMOHTA TOHHENEH. OCOOEHHOCTH MPOU3BOCTBA UHBEKIIMOH-
HBIX pabOT NpH YKPEIJICHUU OCHOBAHUM U (DYHJAMEHTOB 3/JaHUN U COOPYKEHUN
MIPU MIPOU3BOJICTBE PEMOHTHBIX paboT. MeTobl ycuaeHusl OCHOBaHMM 1 QyHaa-

MEHTOB coopy>keHuil. O0opynoBaHKe, MaTepuaibl, KBATUPUKALUSI pabouet CUIIbL.
[Topsimok mpou3BoacTBa U preMKu padoT. [Ipodunakruueckre paboThl 1O MOA-
JEP/KaHUIO KPENU KOJJIEKTOPHBIX TOHHENEH. TeXHUKO-3KOHOMUYECKHE MTOKa3a-

tenu. TexHuka 0e30MacHOCTH
4.3. PekoHCTPYKIHS OBEPXHOCTHOT0 KOMILIEKCA

['unpoun3onsioHHbIe pabOThl IPH PEMOHTE KOJUIEKTOPHBIX TOHHENEH. Xa-
pakTepHbIE HAPYUIEHUSI KPEMH, CBSI3aHHBIE C BO3ACHCTBUEM MOA3EMHBIX BOJ. [ -
POM30JIALIMS COOPYKEHUI C IPUMEHEHHUEM METOJa MPEIBAPUTEIBLHOTIO OCYLIEHUS
OKPY’KaIOIIUX NOpoA. JIMKBUAAIMS TPEIINH, BIBAJIOB, KABEPH, CBUILEH U JPYTUX
nedexroB. [loaroroska mosepxHoctu. IleckocTpyiinbie paboTel. pobecTpyiinas
oOpaboTka OeToHa M Kupnuya, oOpabOTKa BOJOW MOj NaBiieHueM. be3pynoHHas
rusipousossius. Matepuansl, o6opyaoBanue. ['uaponsonsuus ¢ TOMOIIbIO MUHE-
pabHBIX U OPraHUYECKUX COCTABOB. TeXHOJIOrUs HaHeceHUs. MeToabl KOHTPOJIS
KauecTBa paboT. Marepuansl, 00opyaoBaHue. TeXHOJIOrus MPOU3BOACTBA PadOT.
Mertoasl KOHTpOJIS KadecTBa. [ [pumenenne TopkpeToeToHa U GuOpoTOpKpeTOETOHA
IIPU COOPYKEHUH THIAPOU30IISILMK. TexHnKa 0€30MacHOCTH MPHU MPOU3BOACTBE pa-
6ot. CtpoutenbHbie HOpMBI U ipaBuiia. [IpaBuna npuemku. HopmaTusebl.

4.4. TexHoJsioruyeckue npouecchbl Npu yriryoke BepTUKAJIbHBIX CTBOJIOB.

PekoHCTpyKIIMsA TOHHENENH OTKPBITBIM CIOCOOOM. PEKOHCTpYKIUSI TOHHENEH
B YCJIOBUSX BOSHUKHOBEHUS aBaPUMHBIX CUTyallMil. TeXHOIOTHS MPOU3BOACTBA pa-
00T 10 PEKOHCTPYKIMU. PabOThI MO nepekiaake NHKEHEPHbIX KOMMYHUKALUNA TPU
PEMOHTE Kpenu KOJUIEKTOPHBIX TOHHENICH U (PYyH/IaMEHTOB OJIM3IIekKAITUX 3/IaHUMN.
Texnnka 6e3omacHOCTH. TeXHUKO-3KOHOMUYECKHE Toka3arenu. [Ipumepsr oTede-
CTBEHHOTO U 3apyOeKHOTO OMbITa MPOU3BOACTBA PaboTCIOCOOBI BO3ACHCTBUS HA
MacCHB: pa3rpy3ka kaMy(hJIeTHBIM B3PbIBOM, CKBaXKMHAMU, 1IEJIAIMH, criocod APIIY,
YIUIOTHEHUE TTOPOJ B3PBIBOM, YIIPOUHSIOIIUK TaMIIOHAK. OpraHn3aliuOHHO-TEXHU-
YeCKHEe pEelICHUs: MOJPbIBKA MOPOJ] MOYBBI, YCTPOMCTBO OOpPaTHOro CBOAA, Mepe-
KpeIJIeHUE BBIPAOOTOK, 3aMKHYThIE KOHCTPYKLIUU Kperne, OTCTaBaHUE TOCTOSIHHON
Kpenu OT 320051, UCMOJIb30BaHNE TEXHOJIOTUYECKOM MOAATIMBOCTU Kperu, KomOaii-
HOBBIN 1 OypOB3PHIBHOM CIIOCOO MPOXOKHA BHIPAOOTKH.



4.5. Opranu3anmsi CTpPOUTEIHCTBA OKOJOCTBOJIbHBIX IBOPOB, CONPSIKEHUI U
NPUCTBOJIbHBIX KamMep

VYcunenne KOHCTpYKIUKM 001eaKu. [IpuunHbI 3aMeHbl WM yCUIIEHUS 00/1e-
JKU. YcuieHue ooaenku. 3ameHa ooaenku 6osaee MouHol. CoopykeHne 001eNnKu
B 3KCILUIyaTUPYEMBIX COOpYx)eHUAX. OnpeneneHre U yCTpaHeHHEe HErabapuTHOCTH
ToHHENeH. [leMoHTax crapoil 00aenku. 3aMeHa OTAETbHBIX AJIEMEHTOB O0IEIIKH.
Ycunenue ¢ npuMEHEHNEM KOMIIO3UIIMOHHBIX MaTEpUajioB. 3aMeHa CEeKIUN cOop-
HOM 00xenku. O0OpyI0BaHNE KOHTPOJISI AUATHOCTUKUA MOBPEXKICHUN U MPUEMKHU
pabot. [inannpoBaHye TEKyIIEro U KaUTAIbHOTO PEMOHTA IEPETOHHBIX TOHHEJIEH.
OObeMbl Tpou3BoACTBa paboT. TeXHUKO-3KOHOMHMUYECKUE TOKa3aTrenu. TexHuka
oe3onacHocTh. [IpumMepsl Mpou3BoACTBa padOT

4.6. BoccTaHoBJIeHHE TOPHBIX BHIPA0OTOK.

PeMOHT M peKOHCTPYKIMS TMAPOTEXHUYECKUX COOpYKeHUM. [IpnumHsb! pe-
MOHTa U PEKOHCTPYKIUI. BUbpl peMOHTa U pEKOHCTPYKIMI. 3aMeHa 00JIEIKHU CO-
opyXeHuil. PEMOHT 00€/IKN COOPYKEHUI. Y CUIEeHHE KOHCTPYKIIUNA. YKperieHne
IPUKOHTYPHOTO MaccuBa. JleueHue keye300€TOHHBIX KOHCTPYKIMM, TaMIIOHAaX-
Hble pabOThl. YCTPOWCTBO U PEMOHT AepopMalMOHHbIX BOB. IIImoHku pazmmy-
Horo HaszHaueHus. Komnencanronseie mBkl. ['epMeTrku, Habyxaronme KOMIo3u-
LIUOHHbIE MaTepuaibl. TexHoIorus Mpou3BocTBa padoT. TexHHKa 6e30MacCHOCTH.

[Tpumepsl mpousBoACTBa pabOT

5. O0pa3oBaresibHbIE TEXHOJIOTUU

Opranuzaius 3aHATUA TTO JUCHUIUIUHE « PEKOHCTPYKIIUSI TOPHBIX TIPEANpUs-
THI.

Mertoauka npernogaBaHus TUCHUIUIMHBI «PEeKOHCTPYKIMS TOPHBIX MPEINPHsi-
TUID» U peanu3anus KOMIETEHTHOCTHOTO MOAX0/1a B U3JI0KEHUH U BOCIIPUSATUN Ma-
Tepuasa NpeaycCMaTpUBaET UCIOJIb30BAHHUE CIEAYIONIMX AKTUBHBIX U UHTEPAKTUB-
HBIX ()OPM TPOBEICHUS TPYTITIOBBIX, UHIUBUTYJIbHBIX, Y IUTOPHBIX 3aHATUH B CO-
YeTaHWU C BHEAYJIUTOPHOU pabOTOM C 11ebi0 (POPMUPOBAHMS U pa3BUTHS TTpodec-
CHOHAJILHBIX HABBIKOB 00YYarOITUXCSI:

— MOATOTOBKA K BBIMOJHEHUIO TPAKTUUECKUX PadoT;



— MPOBEJICHUE MACTEP-KJIACCOB HKCIEPTOB U CHELMATUCTOB B 00JACTH pa3pa-
OOTKH, CO3aHMsI U HKCIUTyaTal[iM COBPEMEHHOI0 M NEPCIEKTUBHOIO TOPHO-IIAXT-
HOT0 000pYJOBaHMSL.

JIeKIIMOHHBIE 3aHATHS IPOBOASTCA B AYAUTOPUSIX C UCIIOJIB30BAaHUEM CIIA/IOB,
MOJITOTOBJICHHBIX MpenogaBaTeneM B mporpamme Microsoft Power Point, mpu sTom
napajyieIbHO JIEMOHCTPUPYIOTCA MOJENHM pPEajJbHbIX FOPHBIX MalmUH. OCHOBHBIE
MOMEHTHI JIEKIIUOHHBIX 3aHIATHI KOHCHEKTUPYIOTCA. OTaeabHbIE TEMBI Mpejiara-
I0TCS JUJISl CAMOCTOATEIBHOTO U3YUYEHUS.

[TpakTHueckue 3aHATHS IPOBOAITCA B ayJJUTOPUU M HAIIPABIICHBI HA 3aKpel-
JIEHHE 3HAaHUI IyTeM pacCMOTPEHMS U aHAIN3a PELLIEHUI KOHTPOJIbHBIX padboT. Bo3-
MOKHa paboTa B KOMIIBIOTEPHOM KJIACCE C HCIIOJIb30BAHUEM HPUKIIATHOTO IPO-
rPAaMMHOr0 o0ecneyeHus (MaTeMaTH4YEeCKUE MAKEThl U MAaKeT UMUTALIMOHHOTO MO-
JETUPOBAHNUA).

CamocrosTenbHas padoTa 1Mo AUCHUIUIMHE BKIIOYAET:

- CaMOIOJTrOTOBKY K y4€OHBIM 3aHATHIM IO KOHCIIEKTaM, y4eOHOU JInTepaType
Y C TIOMOUIBIO 3JIEKTPOHHBIX PECYPCOB;

- BBIIIOJIHEHUE KOHTPOJIbHBIX padoT;

- 0(popMIIEHHE OTYETOB IO pPe3yIbTaTaM MPAKTUUYECKUX pabOT C BHIIOJHEHUEM
HEOOXOIMMBIX pacyeToB U rpa)uueCKUX NOCTPOEHUN;

Bo3MmorkHa Takxke opraHu3anusi «KpyribIX CTOJIOB» U BCTPEY C MPEICTAaBUTE-
JSIMUA POCCUMCKUX TPEANPUATANA — IPOU3BOAUTENIEH TOPHBIX MAIIMH U 000pyA0Ba-
HUS, @ TAKXKe TIPOBEJIEHUE MAaCTEP-KIACCOB KCIEPTOB U CIIELIUATTUCTOB OTPACIH.

VY aenbHbIM BeC 3aHATUH, TPOBOJMMBIX B MHTEPAKTUBHBIX (hOpMax, SIBISETCS
IJIaBHOM 11€J1b10 00pa30BaTEIbHOM MTPOrPaMMBl, ONIPEeSIeH 0COOEHHOCThIO KOHTHH-
reHTa 00YYaroIIUXCsS U COAEPKaHUEM TUCHUIUIMHBI « CTPOUTENBCTBO BHIPAaOOTOK B
CJIOXHBIX TOPHO-TEOJIOTHYECKHUX YCIOBUAX» U B LIEJIOM IO JUCLUIIIIMHE COCTABIISAET
30% ayauTOPHBIX 3aHATHN. 3aHITHS JIEKITMOHHOTO TUTa cocTaBisoT /0% ot 00b-
€Ma ayJINTOPHBIX 3aHATHUH.

6. OneHoYHbIE CpPeACTBA AJIA TEKYLIEro KOHTPOJIA
yYCIIEBAEMOCTH, NPOMEKYTOYHOM aTTECTALMU 110 UTOraM
OCBOCHUS JUCHUIIMHBI U Y4eOHO-MeTOAM4YeCKoe odecrevyeHue
CaAMOCTOSAITEIbHOH PadoThI CTYAEHTOB

B cootBerctBum ¢ tpedoBanusimu ®I'OC BO nns arrectanyuu o0yqaroniuxcs
M0 AUCIUIIIIMHE IPEYCMOTPEHBI:

- KOHTPOJIbHBIC 3a]aHUS; ;

- DK3aMEH.



6.1. @OHBI OLIEHOYHBIX CPEACTB /JIsl MPOBeIeHUs TeKylIeil U MPOMeXKyTo4-
HOM aTTecTAlH 00y4alOIMXCH M0 JUCUMININHE « PEKOHCTPYKIMA FOPHbIX
npeanpus THID
@DOH/IbI OLIECHOYHBIX CPEACTB JJIs IPOBEAECHUS TEKYIIEH U POMEXKYTOUHOM aT-
TECTallM1 00YYArOIIMUXCS MO AUCHUIIIINHE « PEKOHCTPYKIMS TOPHBIX NPEAIPUATUI
npusesieHbl B [Ipunoxennn 2 k paboueit nporpamme.

6.2. YueOHO-MeTOqUUECKOE oDecrevyeHue CaMOCTOsITeIbHON padoThl
00y4aromuxcs No JMCHUIJINHE (MOIYJII0)

Ne Ne paznena nuCHUIIITUHB Mertoauueckue yKazaHus
1/ 10 BBITTOJIHEHHIO CAMOCTOSITEIBHOM paboThI

1. | puHoun v mean pexoH- | YTeHHe JIEKLIMOHHOI0 MaTepuala
CTPYKIUM TOPHBIX mpen- | M3yueHre oCHOBHOM U IOIIOJHUTENBHOM JIUTEpaTyphl
NPUATHI

2. |OcHaleHne KoMILJIeKca UreHune TEKUMOHHOIO0 MaTepuania
MOBEPXHOCTH MPH PeKOH- | MI3ydyeHne OCHOBHOM U JONOJHUTEIBHOU JIUTEPATypPhI
CTPYKIUM TOPHBIX Npea- | CaMOCTOSITENbHOE BHIIOJHEHUE MPAKTUYECKUX 3a/laHUI
MPUSATHIA.

3. | TexHosoruueckue mpo- | UreHue JEKIIMOHHOTO MaTepHuaia
necchbl npu yriayoke Bep- | MI3yueHre OCHOBHOM U IOIIOJHUTEIBHOM JIMTEPATYypPBI
THKAJIbHBIX CTBOJIOB

4. | Opranu3auus cTpou- | UTeHue JIEKIMOHHOI0 MaTrepuana
TeJbCTBA OKOJIOCTBOJIb- | VI3yueHne OCHOBHOM U TONOJIHUTEIbHOM JINTEPATyphl
HBIX JBOpPOB, comnpsike- | CaMOCTOSITENbHOE BBIIIOJHEHUE IPAKTUYECKUX 3a1aHui
HHUH ¥ NPUCTBOJILHBIX Ka-
mep.

5. | BoccraHoBjieHHe TOpHBIX | UTeHHE JEKIIMOHHOIO MaTepuania
BBIPa0OTOK. N3yueHnne OCHOBHOM U TOIIOJHUTEIBHOM JINTEPATypPhI

CaMOCTOSTETbHOE BBINOJHEHNE MPAKTUYECKHUX 3aIaHUM

6. | OTkauka BOAbI M3 32aTON- | YreHKeE JEKIMOHHOTO MaTepHana

JICHHBIX BBIPA0OTOK. N3yueHnne 0CHOBHOM M TONOJHUTEIBHOM JINTEPATypPhI
CaMOCTOATEIbHOE BBINOJIHEHHE MPAKTHYECKUX 3aJaHUI

7. YueOHO-MeTOAMYEeCKOE U HH(POPMALIMOHHOE 00ecIeYyeHue

a) OCHOBHas JUTEpaTypa:

ANCIHUIIJINHBI

1. [llaxTHOE U MOJ3EMHOE CTPOUTENHCTBO: Yuel. 17151 By30B B 2 T./ b.A.KapTo3us,
M.H.Illymuk u ap.- M.: U3n-Bo Akagemun ropssix Hayk, 2003.
2. Kopuak A.B., Ceupckuii F0.1., ®eaynen b.U., lllymaxos B.U., Jlo6psiauH

B.B.,.IlpoekTpoBaHne MIaXTHOTO CTPOUTEIbCTBA.

Vyebuoe mocooue /Iloxg

o6mr.pen.}fO.U.Ceupckoro-M.MITYVY, 2010.-201¢3.
0) IOoTMOTHUTENBHAS IUTEpaATypa:
QenrokuH B.A., ®enynen b.W. PexoHcTpykuus ropHbsix npeanpusatuii. - M.: Hexpa,

1988




5. ®enynenr b. M. CTpoMTENbCTBO M PEKOHCTPYKIMS TOPHOMOOBIBAIOIIMX MPEJ-
npustuii (111 gacte). - M: MITVY, 1993

Ilpocpammmnoe obecneuenue u Hnmepnem-pecypcol

KoMIbIOTEepHBIC MAaKeThl MPOrpaMM ISl pacdyera MOJ3EMHBIX KOH-
CTpYKIUH uis odhpMileHHs] TpahUUEeCKHX MaTepUaIoB MPU BBITOJIHECHUN
kypcosoro npoekra( AVtoCAD).

WHpOpPMAITMOHHO-TIONCKOBBIE ~ CUCTEMBL:  « CmpotikoHcyibmanmy,
«Kooekcy, «Norma CSy, «Scopusy, «Science Directy.

7.4 Ilepuoouueckue uzoanus:
1. XKypuansl: «Yromsy, «['mokayd», «['opubiit xypHam», TMAB (ropHblit uH-
(dbopMaIMoHHbIN aHaTUTHYECKUH OrosuteTeHs), «Mining Engineering, Interna-
tional», «Journal of Rock Mechanics and Mining Sciencey, xypHaibl pas-
Jelia TeMaTHYeCcKoro pyopukartopa caira http.//elibrary.ru (xox 52.00.00,
pyOpuka «I'opHOE 7e50»).

8. MarepuajbHO-TEXHUYECKOE O0ecIeYeHnue U CIUTITHHbI

Kadenpa «TexHnka v TeXHOIOTHUsI TOPHOTO U HE(TEra3o0BOro MPOU3BOJICTBAY,
oOecreunBaroas IpenojaBaHue JUCIHUILIMHBI « PEKOHCTPYKIUS TOPHBIX TPEANPH-
ATUI», pacrlojaraer ayguTopusaMu M Jiaboparopueil Ha 50 MOCagOYHBIX MECT.
AyAUTOPUHN OCHAILIEHBI JIEKTPOHHBIMHU MPOEKTOPaMHU.

Jlnst opranu3zanuu o0pa3zoBaTEIbHOrO MPOLECCa CO CTYIEHTAMH UCTIONb3YETCs
TaK)Ke€ MaTepualbHO-TEXHUYECKask 0a3a yHUBEpCUTETa, 0O0eCIIeYrBaroIas poBeie-
HUE BCEX BUJIOB JICKIIMOHHBIX, MPAKTUUYECKUX U TaOOpaTOpHbIX 3aHsATUH. [Ipenona-
BaTeIM Kadeapbl U CTYIEHThl UMEIOT BO3MOXKHOCTH IOJIb30BAaThCS KOMIIBIOTEP-
HBIMM KJ1accamu. Bce KoMITbrOTEPBI UMEIOT BBIXO B cucteMy MHTepHET. CTyneHTBI
U TIPErojaBaTead UMEIOT JOCTYI K 3JEKTPOHHBIM 00pa30oBaTeNIbHBIM pecypcam,
pa3MenieHHbIM B UHTEepHETE.

9. MeToauyeckue peKOMEHIANNH MPENoIaBaTe 0

JlanHbIi paznen HacTosmeld pabodeil mporpaMMbl TIpeIHa3HAYEH JIJIs1 HAaUMHA-
FOIIMX MMPENOJaBaTENICH.

JucrunnHa «PeKOHCTPYKITUS TOPHBIX MPEATNPUATUHIY SBISIETCS 00s13aTeIhb-
HOM AUCIMTUTMHON 0a30BOM YacTH y4eOHOTO TU1aHa u obecreunBaeT OpMUPOBAHUS
poecCHOHANTBHBIX KOMITETCHITHH.

CrtpykTypa 1 mociaeA0BaTEIbHOCTh MIPOBEACHUS JICKIIMOHHBIX 3aHSATUN U MPaK-
TUYECKUX 3aHIATUI MO JUCIUIUIMHE MPEACTaBICHA B MPUIOKEHUH | K HACTOSIIIEH
paboueil mporpamme.

[TogpoOHOe cosiepxkanre OTACIbHBIX Pa3AesioB JUCIUILIUHBI « PEKOHCTPYKITUS
TOPHBIX MPEANPUITHID» paccMaTpuBaeTcs B 1. 4 pabodelt mporpaMmel.



[TpumepHbIe BapHaHThI 3aJaHUIl ISl BHIIOJHEHHS] KypCOBOW pabOThI U mepe-
YEHb BOIIPOCOB K 3K3aMEHY 10 AUCUUILIMHE ITpeAcTaBiieHbl B coctaBe @OC no auc-
nuruinHe B [Ipuioskenun 2 k paboueit mporpamme.

[IepeueHb OCHOBHOM W JTONOJIHUTEIBHOM JINTEPATYPbl U HOPMATUBHBIX JTOKY-
MEHTOB, HEOOXOJAUMBIX B XOJI€ MIPENoJaBaHusl JUCIUILUIUHBI « PEKOHCTpYKIIUS TOP-
HBIX MPENPUATHI, IPUBEACH B I1.7 HACTOSAIIEH pabouel MporpaMMbl.

10. MeToguyeckne yKazaHus 00y4ar0muMcst

Memoouueckue ykazanusi no 0C60eHUI0 OUCYUNTIUHDL.

JICKIIMOHHBIE 3aHATHS IPOBOJATCS B COOTBETCTBHM C COJEPKAHUEM HACTOSI-
e paboudeld mporpaMMbl U MPEJCTABIAIOT COO0M M3JI0KEHHE BOIIPOCOB IO IPO-
1eccaM, TEXHOJOTUYECKHM CXEMaM, CPEACTBaM M TEXHUYECKUM IPHEMaM CTPOU-
TEJIbHOW I'€0TEXHOJIOTUH.

[Tocemienrie TEKIIMOHHBIX 3aHATUH SBIIAETCS 00s3aTeNbHbIM. [Ipommyck nekuu-
OHHBIX 3aHATHI 0€3 YBaXKUTEIbHBIX NpUUMH B 00beMe Oosee 40 % oT ob1ero ko-
JMYECTBA NMPEAYCMOTPEHHBIX YUEOHBIM IJIAHOM Ha CEMECTp JIEKLHUHA BJIEYET 3a CO-
00lf HEBO3MOKHOCTh aTTECTALMH 10 TUCUUIIINHE «PEeKOHCTPYKILIMS TOPHBIX Mpe-
NPUATUI» 10 UTOraM CEMECTPA, TaK Kak 00yJaroluiics He HaOMpaeT MUHUMAJIBHO
JOIYCTUMOTO JIJISl TTOJYYEHHS] UTOTOBOW ATTECTALMHU 0 JUCHHIUIMHE KOJIUYECTBA
0aJUI0B 3a MOCEIIEHUE JIEKIIUOHHBIX 3aHATUN (CM. COOTBETCTBYIOUIUE MOJOKECHHUS
NyHKTa 6 HacTosuel pabodeil mporpamMmsl).

B xozne nexuuii o0yqaromuymMcs peKOMEH TyeTCS:

- BECTH KOHCIIEKTUPOBaHUE yueOHOro MaTepuana. JlomyckaeTcst KOHCIIEKTUPO-
BaHUE JIEKIIMOHHOTO MaTepHalia TUCbMEHHBIM U KOMITBIOTEPHBIM CIIOCOOOM.

- oOpailath BHUMaHHE Ha KaTeropuu, opMyIUPOBKH, PACKPHIBAIOLINE COAEP-
YKaHWE TEX WIM UHBIX SBJICHHA M IPOLECCOB, HAYYHBIE BBIBOJBI U NPAKTUYECKHE
PEKOMEHAAIMH IO UX IPUMEHEHUIO;

- 33J1aBaTh NPENOIABATENIO YTOUHSOMIKAE BOMPOCHI C LUENBIO MPABUIBHOTO I10-
HUMAHUS TEOPETUUECKUX ITOJOKEHUM, pa3peIIeHUs CIIOPHBIX CUTYALAM.

JI1st ycnemHoro oBiajieHus KypcoM HeoOX0IUMO MOCEAaTh BCE JIEKIIMH, TaK
KaK TEMaTUYECKUI MaTepHras B3auMOCBSA3aH MEX1y COOOM.

[IpakTryeckoe 3aHATUE — 3TO aKTHUBHAasA (opMa yuyeOHOro mpoiiecca B BY3e€.
[Tpu mOArOTOBKE K MPAKTUUYECKUM 3aHATUSAM 00yYaroeMycsi HEOOX0AUMO U3YUHUTh
OCHOBHYIO JIMTEPATYpPy, O3HAKOMUTBCS C JOIOJIHUTEIBHON JIMTEPATYPOH, YUECTh
pexoMeHanuu npernoaasarens. [IpakTuyeckue 3a7aHus BBINOJHAIOTCS 00ydYaro-
LIMMHUCS B Ay TUTOPHUAX U CAMOCTOATENBHO. [ [pakTrueckoe 3aanue OLeHUBAeTCs 110
KpUTEpUsM, IpecTaBlIeHHbIM B [Ipunoxkenun 2 k pabodeil nporpamme.

[IpoBeneHre MPAKTUYECKUX 3aHATHM MO IucUHUILIMHE «PEKOHCTPYyKIINd
FOPHBIX IIPEAIIPUATHIY OcyllecTBIsieTcs B (opMax, ONMUCAHHBIX B MyHKTE 5
HACTOSIICH paboveit mporpaMMEl.

[Tocemenne npakTUYECKUX 3aHATUN U aKTUBHOE YYacTHE B HUX SIBJSIETCS 00sI-
3arenbHbIM. [Iponmyck NpakTHYeCKUX 3aHITHI 0€3 yBaXKUTEIbHBIX IPUUYUH B 00bEMe




6onee 50 % oT 00IIero KOIMYeCTBa MPEITyCMOTPEHHBIX YYEOHBIM IIJIAHOM Ha Ce-
MECTp 3aHSATUH Jla)ke MPU YCIOBUU OTIMYHOM pabOThl Ha OCTaBUIMXCS 3aHATHUSX
BJICYET 32 COO0I HEBO3MOKHOCTh aTTECTAIIMU 110 IUCHIHUIIIIMHE 110 UTOTaM CEMEeCTpa.

[ToAroToBKa K MPaKTUYECKUM 3aHATUSIM 00513aT€IILHO BKJIIOYAET B c€0s U3yUe-
HU€ KOHCIIEKTOB JIEKIITMOHHOTO MaTepuaia JJis aIeKBaTHOTO IOHUMAaHUs YCIOBUS U
crioco0a pelieHusl 3aJjaHui, 3alIaHUPOBAHHBIX TPEINoiaBaTelieM Ha KOHKPETHOE
MIPAKTUYECKOE 3aHATHUE.

MeTonuueckue yka3aHus MO BHINOJHEHUIO PA3IUYHBIX ()OPM BHEAYIUTOPHOM
CaMOCTOATEIbHON pabOThI

BaxHoii 4acThi0 CAaMOCTOSITENIEHOM pabOTHI SBISETCS YTCHHE YUCOHOM U HAay4-
HOI uTeparypbl. OcHOBHAs GYHKIUS yUeOHUKOB - OPUEHTUPOBATH 00YYaIOIIeTOCs
B CHCTEME 3HaHHI, YMEHUH U HABBIKOB, KOTOPHIE JOJIKHBI OBITH YCBOEHBI MO JIaH-
HOW TUCHUIUTMHE OYyAYyIIMMHU BBITYCKHUKAMHU.

CnMcoK OCHOBHOW M JTOIIOJHUTEIBHOM JUTEPATYPHI MO AUCHMILINHE «PEKOH-
CTPYKLUS TOPHBIX IPEIPUITUID IPUBEAEH B 1.7 HacTosIILEH pabodeil mporpamMmal.

M3y4yeHne OCHOBHOW W JIONOJHUTEIbHOW JIUTEPATYPBI MPOBOAUTCS HA PEry-
JISIPHOM OCHOBE B pa3pe3e Ka)A0ro pa3zenna B COOTBETCTBUM € IIPUBEACHHBIMU B 11.6
paboyeil mporpaMMbl peKOMEHAALMSIMHU U1 MOATOTOBKH K IPOMEXKYTOYHOM U UTO-
rOBOM aTTeCTalMy N0 JUCHUIIIMHE «PEKOHCTPYKIUS TOPHBIX IPEATIPUATUID.

CBezieHHsI O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH 00YYaIOIUXCs

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILIECTBIIETCS B TEUEHUE CEMECTpa ITy-
TEM PETYJIIPHOIN MPOBEPKHU MPUCYTCTBUS 00YUaIOIIErocsl Ha JIEKIMOHHBIX U TPAK-
TUYECKUX 3aHITHUSAX, OLICHKU KaYyeCTBa U aKTUBHOCTH PabOTHI HA MPAKTUYECKUX 3a-
HATUAX TIPU PEUICHUH 33724 U B X0/1€ OJIUII-OIIPOCOB.

CeneHus 0 TeKylled paboTe CTYyACHTOB MO AUCHUIIIMHE «PexoHCTpyKIus
TOPHBIX NPEANPUITHI (PUKCUPYIOTCS MPEMOAaBATENEM U CITYXKaT 0a30BbIM OCHO-
BaHHUEM JJ1s1 (GOPMHUPOBAHUS CEMECTPOBOTO PEUTHUHTA TIO TUCIUTIIINHE.

Tekyimasa arrectanus Mo AUCHUIUIMHE «PEKOHCTPYKUMS TOPHBIX MPEANpusi-
TUW» POBOAUTCS B (POpMaxX KOHTPOJIBHBIX paboT, oreHkH 3amuThl KP u mpaktuye-
CKHX 3aHATUM (cM. cooTBeTCcTBYIoIIKE nojioxxeHuss POC no aucuuruivae B [Ipuno-
JKeHHH 2 K pabodeit mporpaMme).

[TpumepHbie 3a1aHus 151 KOHTPOJIBHBIX paOOT MO JUCHUTUINHE « PEKOHCTpYK-
[[MsI TOPHBIX TPEANPUSATHI TPUBEICHBI B PA3JIMUHBIX OAMYHKTax B coctae ®OC
no aucuuiuinee B [Ipunoxenun 2 k padouelt nporpamme 0e3 yKazaHus paBUIbHBIX
BApUMAHTOB OTBETOB WJIM METOJUKU BBIOJIHEHUS! COOTBETCTBYIOIIMX 3aJaHUM IS
CTUMYJIMPOBAHUS TOMCKOBON aKTUBHOCTU 00Yy4arOIIerocs.

Memoouueckue ykazanus no no020mogKe K npoMelCymouHol ammecmayuu

[TpomexyTouHas aTTecTaIus o JUCIUIUTHHE « PEKOHCTPYKIIHS TOPHBIX TIPEI-
MPUATHI B 3-M ceMecTpe MPOXOuT B popMe IK3amMeHa. DK3aMEHAITMOHHBINA OHIIeT
no aucuuruinHe «OTKPBITasi TEOTEXHOIOTHUS» COCTOUT M3 3 BOMPOCOB TEOPETHUYEC-
CKOro Xapakrtepa. [IpumepHbIii mepedeHb BOMPOCOB K DK3aMEHY MO JUCIUTIIINHE
«CTpOUTETHCTBO BHIPAOOTOK B CIIOKHBIX TOPHO-TEOJIOTHYECKUX YCIOBUAX» U KPHU-
TEPUU OLIEHKU OTBETa 00YYalolerocss Ha SK3aMeHe IS LeJied IS 1eie OleHKH



c(hOpPMHPOBAHHOCTH KOMIIETEHIIUN TPHUBEACH B COOTBETCTBYIOIIEM IOMITYHKTE
[Ipunoxxenuu 2 kK paboueit mporpaMmme.

[ToaroroBka K 3K3aMEHy MPEANOJIAracT U3ydeHUE PEKOMEHIYEMOW JUTepa-
TYpbl U IPYTUX UCTOYHUKOB, KOHCIIEKTOB JICKIIUW, TOBTOPEHUE MATEPHUAJIOB ITPaK-
TUYECKUX 3aHITHUH.

[Iporpamma cocTtaBieHa B COOTBETCTBUU ¢ DefepabHBIM rOCYAapCTBEHHBIM

00pa3oBaTeNbHBIM CTaHIAAPTOM BBICHIEr0 0Opa30BaHUS 10 HAIPABICHHUIO MOJATO-
ToBKHU cneranuctoB 21.05.04 «I'opHoe ae10».



CrtpykTypa U coiepx’aHue AUCHUIUINHBI « PEKOHCTPYKIUS TOPHBIX PEAPUATUI

Hanpasnenue noarorosku - 21.05.04 — IN'opHoe gerno

®opma oOydeHus - 3a0UHast

IIpunoxenue 1

Buapl yueOHOM paboThI, C 096 DopMbI
o < | BKJIFOYas CAMOCTOATENBHYIO aMOCTOATCIbHON PAOOThI ATTeCTa-
Paznen & o paboTy CTYICHTOB U TPYI0CM- CTYAEHTOB
~ = | KOCTb B Hacax 18054
T | JI | II/3 | Jlab | CPC | KCP | K.P.| KIL. | PT'P | Ped. | Kip | DO 3
1. MpunuMn 1 HeJIH PeKOHCTPYKIMH Top- 6 1 1 20
HBIX NpeANPUSTHI
2. OcHalleHHe KOMILIEKCA MOBEPXHOCTH 1
NPH PEKOHCTPYKIIMHM TOPHBIX Npeanpusi- 6 1 2 30 +
THH
3 PeKOHCTPYKIHMSI TTIOBEPXHOCTHOTO KOM- 6 1 2 2 29 + +
njieKca
4 Texmonormueckme mnpomecchl NpH 6 2 5 5 29 + +
yriIyoKe BepTHKAJIBHBIX CTBOJIOB.
5. Opranmsauns crpourenscTBa 0K0I0- 2
CTBOJILHBIX JIBOPOB, CONPSKEHUI U NPH- 6 1 2 20
CTBOJIBHBIX KaMep
6. BoccranoBienne TOPHBIX BHIPA0OTOK. 6 2 1 14
Hroro 144 8 | 4 128 + *




[Ipunoxenue 2

MMHHCTEPCTBO OBPA30OBAHHUS Y HAYKY POCCUIMCKOM ®EJEPALTAN
DOEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIbHOE YUPEXX/IEHME BBICIHIEI'O OBPA3OBAHNSA

«MOCKOBCKUM MOJUTEXHUYECKHUA YHUBEPCUTET»
(MOCKOBCKHH MOJIUTEX)

Hanpaenenue noocomosxu: 21.05.04. «I'oprnoe deno»

Cneyuanuzayus.
Lllaxmnoe u noozemunoe cmpoumenbCmeo

Dopmvl 06yueHUs: 3A04UHAS
Buowl npogheccuonanvnou desmenvnocmu:

- IPOU3BOJACTBCHHO-TCXHOJIOTHICCKas
- OPraHru3alMOHHO-YIIPpAaBJICHUCCKAA

- HAYYHO-UCCJICTOBATCIbCKaA

- IIPOCKTHAasA

Kageopa: Texnuxa u mexnonoeus 2opHo2o u Heghme2az08020 Npou3B00Cmaa

®OH/I OHEHOYHBIX CPEACTB
0 IUCIHUILUINHE
«PeKOHCTPYKIIMS TOPHBIX NPEANPUATHI

CocraBurens: cr.npenogasarens. Kyznna A.B.

Mocksa, 2022



1. IlepeyeHb KOMIIETEHUMH ¢ YKA3aHUEM J3TANOB UX (DOPMHPOBAHUA B IPO-
ecce OCBOCHUS AUCUHMILVIMHBI. POpMbI KOHTPOJIA (OPMHPOBAHUA KOMIIe-

TeHIUH
Jrtansl Ppop-
B pe3yabTare ocBoeHust 06pa- hop
KomMmneren- . MHPOBaHUS
30BaTeJIbHOM NMporpamMMel 00y- | Popma KOHTPOJIA
1078 . (pa3nebl auc-
YaIMica J0JI:KeH 00J1a1aTh
IUILTHHBI)
IIK-1 BJIaJICHHEM HaBBIKAMM aHAIM3a 3HATb: CIIOCOOHOCTh

TOPHO-TE€OJIOTUYECKUX YCIOBUI
IIPU IKCIUTYyaTallMOHHOM pas3-
BEJIKE U JI0OBIYE TBEPABIX MMOJIE3-
HBIX UCKOMAEMBbIX, a TAKXKE MPHU
CTPOMTENBCTBE U SKCILTyaTalluu
MO/I3EMHBIX OOBEKTOB

Y TOTOBHOCTB BBIOH-
pare MaTepUalIbl AJ1s
WH)KEHEPHBIX KOH-
CTPYKLMI IOA3EM-
HBIX U TOPHOTEXHH-
YECKUX 3/1aHUI U CO-
OpYKEHUI1 B 3aBUCH-
MOCTH OT KOHKpET-
HBIX MX JKCIUTyarTa-
LUU. YIIPABIATh
CBOMCTBaMU Mare-
pHaJIoB B Ipoliecce
WX MIPUTOTOBJICHHUST,
KOHTPOJIMPOBAHUU
Ka4yecTBa IIPOU3BO-
JTIUMBIX MaTEpUAIOB
Y U3JIENINN C LIEIIBIO
JIOBEZIEHUs MX JI0
YpOBHSI TpeOoBa-
HUM, NpeabsBisic-
MBIX COOTBETCTBYHO-
v I'OCTamm;
yMeTh: CaMOCTOsI-
TEITBHO padoTaTh C
PEKOMEH1yeMOU
yueOHOM 1 HayyHOU
JIUTEPATypoH, Co-
CTaBJISITh pedepaTsl
Ha 33JIaHHYIO Tpe-
[0/1aBaTejIeM TeMy
BJIa/IeTh: HOpMa-
TUBHO-TEXHUYE-
CKHMH JIOKYMEH-
TaMU 10 CTaHAap-
TH3AIUU U YIIpaB-
JICHUIO Ka4eCTBOM
CTPOUTEIBCTBA.




IOTOBHOCTBIO OIICPATUBHO

[TpoMexyTOUHBII

YCTpaHATh HapyIIEHUs Mpo- | KOHTPOIIb:
- OK3aMCH,
U3BOJICTBEHHBIX MPOIIECCOB, .
o Tekymunii KoH-
BECTH MEPBUYHBIH YIET BBI- | 100, .

ITOJIHACMBIX pa60T, aHaJInu-

- OIIPOC Ha MIPaKTH-

[K-12 3UpOBaTh ONIEPATUBHBIC U YECKUX 3aHSATHSIX; 1,2,3
TEKYLIHE ITOKA3aTeIU IPO- - KOHTPOJIBHAA pa-
M3BOJICTBA, 0OOCHOBBIBATH | 00T2
MIPEIOKECHHSI TIO COBEP-
IIICHCTBOBAHUIO OPTaHM3a-
1AW TTPOU3BOJICTBA
cnocobHocmyio paspada- I[IpomesxyTounbIii
moléamov mexHono2uieckue | KOHTPOIb:
« - OK3aMCH,
cxembvl U KAIeHOAPHbIU NIAH N
P Tekymunii KoH-
CMpoumenbCcmed, 8blou- TpOTIb:
pamo cnocoObl, TEXHUKY U | - onipoc Ha paxTH-
TCXHOJIOTHUIO TOPHO-CTPOU- YCCKMX 3aHATUAX,
TEJBLHBIX pa0OT, OPUCHTHUPY- | - KOHTPOJIbHAS pa-
[1CK-5.3 SICh Ha NHHOBAIIMOHHBIE Gora 4,5, 6,

pa3paboTku, o0ecrneunBaTh
TEXHOJIOTHYECKYIO U IKOJIO-
TUYECKYI0 0€30MaCHOCTD
KHU3HEACSITEIbHOCTH, CO-
CTaBJISITh HEOOXOIUMYIO
TEXHUYECKYIO U (PUHAHCO-
BYIO IOKYMEHTALIHIO

2. IToka3aTesid M1 KPUTEPHH OLCHUBAHUS KOMIICTCHIMI NIPH U3YYCHUH JTUC-
HMILIMHBI, ONIMCAHME IIKAJ OLCHUBAHUS

2.1 Kpurepum o1ieHKHM 0TBETa HA IK3aMeHe
(bopmupoBanne komnerennuii IK-1,ITK-12, IICK-5.3)

«5» (0TJIIMYHO): OOYYAIOIMIMICS YETKO U 03 OIMOOK OTBEUYAET Ha BCE DK3a-
MEHAIIMOHHBIE BOIMPOCHI, JTEMOHCTPUPYET CHUCTEMHBIE TEOPETHUUECKHE 3HAHWUS,
BJIAJICET TEPMUHAMHU, JIETACT apTyMEHTUPOBAHHBIC BBIBOIBI 1 0000IICHMS, TIPH-
BOJUT TIPUMEPHI, TTOKA3bIBAE€T CIIOCOOHOCTH OBICTPO pearnpoBaTh HA YTOUHSIO-
IIME BOMPOCHI.

OOyuaromuiicss Ha BEICOKOM YPOBHE 3HAeT 00CCIICUCHUE HHTETPUPOBAHHBIX
TEXHOJIOTHYECKHUX CHCTEM IKCILTyaTallHOHHOM Pa3BEIKH, TOOBIYU U MEpepadOTKH
TBEPJBIX TMOJIE3HBIX MCKOIMAEMBIX, a TAKXKE MPEANPHUITHH MO CTPOUTEIIBCTBY M
OKCIUTyaTallMM MOA3EMHBIX OOBEKTOB TEXHHYECKUMHU CPEJCTBAMU C BBICOKUM
YPOBHEM aBTOMAaTH3AIMK YIPABJICHHS; aHATU3 TOPHO-TEOJIOTHUECKUX YCITOBUH
MIPY DKCIUTYaTallMOHHOM pa3BeaKe U JOObIYE TBEP/IbIX MOJIE3HBIX NCKOMIAEMBbIX, a



TaK)Ke MPH CTPOUTEIBCTBE M AKCILTyaTanuu moa3eMHbix o0bekToB (IMK-1,ITK-
12, IICK-5.3).

«4» (xopomo): oOyyaromuics OTBEYaeT Ha BCE IK3aMEHAIMOHHBIE BO-
MPOCHI, IEMOHCTPUPYET MPOUYHBIE TEOPETUUECKUE 3HAHUS, BIIaJIeET TEPMUHAMH,
JienaeT apryMeHTUPOBAHHbBIE BHIBOJIBI 1 0000IIIEHHUS, IPUBOIUT IPUMEPDI, HO TIPH
ATOM JIeJIaeT HECYIIIECTBEHHbBIE OIMOKH, KOTOPBIE OBICTPO UCIPABIISIET CAMOCTO-
ATENBLHO WX MPU HE3HAYUTEIBHOU KOPPEKIUHU MIPETO/1aBaTelIeM.

OOyyaromuiics XOpOIIO 3HAET 00ECIEYeHHE UHTETPUPOBAHHBIX TEXHOJIO-
TUYECKUX CHCTEM JKCIUTYyaTallHOHHOW pa3BeAKH, JOOBIUU U TEepepabOTKU TBEP-
JIBIX TIOJIE3HBIX UCKOMAEMBIX, a TAKXKE MPEANPUATUN IO CTPOUTENBCTBY U IKCILTY-
aTaIy MOJ3EMHBIX 0OBEKTOB TEXHUYECKUMH CPEICTBAMHU C BHICOKHM yPOBHEM
aBTOMATHU3alUK YIPABJICHUS;, aHATU3 TOPHO-TEOJOTHUYECKUX YCIOBUM MPHU IKC-
IJTyaTallMOHHOM pa3BelIKe U JOObIYE TBEPABIX MOJIE3HBIX UCKOMAEMBbIX, a TAKXKE
IOpU CTPOMTEIBCTBE W IKCIUTyaTanu moja3eMHbix o0bekToB (IMK-1,ITK-12,
ICK-5.3).

«3» (Y10BJIETBOPUTEJIBLHO): 00YYAIOIUNCS YIOBIETBOPUTEIHLHO OTBEYAET
Ha 2K3aMEHAI[MOHHBIE BOIPOCHI, JIEMOHCTPUPYET HETIYOOKHE TEOPETUUYECKHE
3HAHMS, TPOSBIISAET cI1a00 cPOPMUPOBAHHBIC HABBIKM aHAIN3a SBJICHUM U MPO-
LIECCOB, HEAOCTATOYHOE YMEHHE JeaTh apryMEHTUPOBAHHBIC BBIBOJBI U TIPUBO-
JUThH TIPUMEPHI, NMOKA3BIBAET HE JOCTATOYHO CBOOOJHOE BIIAJICHUE TEPMHUHAMH,
JIOTUYHOCTBIO U TIOCJIEIOBATEIbHOCTBIO M3JIOKEHUS, J1€JIaeT OIUOKHU, KOTOPHIC
MOXET UCIPABUTH TOJBKO MPU KOPPEKIUHU MPEIOJABATEIIEM.

OOyuaronuiicst Ha YJI0OBJIETBOPUTEILHOM YPOBHE 3HAET 00ECIIEYEHNE UHTE-
TPUPOBAHHBIX TEXHOJOTMYECKUX CHUCTEM DKCIUIyaTal[MOHHON pa3BeIKU, JOOBIYU
U epepabOTKU TBEPBIX MOJIE3HBIX UCKOITAEMbIX, a TAKXKE MPEANPUSITHH 110 CTPO-
UTEIBCTBY U DKCIUTyaTallMK TOJA3EMHBIX O0ObEKTOB TEXHUUECKUMHU CPEICTBAMHU C
BBICOKMM YPOBHEM aBTOMATHU3aLIUH YIIPABIICHHS; aHAJIU3 TOPHO-T€OJOTHUECKUX
YCJIOBUM TMPHU IKCIUTYaTAITMOHHOM pa3BeKe U TOObIYE TBEPABIX MOJIE3HBIX UCKO-
MaeMbIX, a TaK)Ke MPHU CTPOUTENILCTBE M AKCIUTyaTallMu TMOJ3EMHBIX OOBEKTOB
(IMK-1,ITK-12, IICK-5.3).

«2» (Hey/J0BJIETBOPHUTEIbHO): OOYyJAIOIUNICS JTEMOHCTPUPYET HE3HAHHE
TEOPETUYECKUX OCHOB MPEJIMETA, HE YMEET JIeJIaTh apTyMEHTUPOBAHHBIE BHIBOIbI
Y NPUBOAUTH MPUMEPHI, HE BIIAJIEET TEPMUHAMH, MTPOSIBIISIET OTCYTCTBUE JIOTUY-
HOCTH U TIOCJIEIOBATEILHOCTH U3JI0KEHHUS, JEJIaeT OUIMOKH, KOTOPbIE HE MOXKET
WCIIPABUTH TaXKE MPU KOPPEKILIUH MPETNOaBaTesieM, HEYI0BJIETBOPUTEIILHO OTBE-
4aeT Ha HK3aMEHAI[MOHHBIE BOMPOCHI, OTKA3bIBACTCSI OTBEUATh HA JIOMIOTHUTEh-
HbIE BOIIPOCHI.

OOyuaroiuiics He 3HaeT o0ecrneYeHUEe MHTETPUPOBAHHBIX TEXHOJIOTHUYE-
CKHMX CUCTEM DKCILTyaTallMOHHOMN pa3BeIKH, JOOBIYH U MEpepadOTKH TBEPIbIX MO-
JIE3HBIX UCKOMAEMBIX, & TAK)KE MPEANPUITUI IO CTPOUTEIIBCTBY U IKCILTyaTalluu
MO/I3EMHBIX 0OBEKTOB TEXHUUYECKUMHU CPEJCTBAMU C BHICOKUM YPOBHEM aBTOMa-
TU3AlMU YTIPABJICHUS; aHAJIU3 TOPHO-TEOJIOTMYECKUX YCIOBUM MTPU IKCILTyaTallu-
OHHOM pa3BelIKe U JOObIUE TBEP/IbIX MOJIE3HBIX NCKOMAEMbIX, a TAKKE TIPH CTPO-
UTEIbCTBE U IKCIUTyaTanuu moazeMusix 00bextoB (IMMK-1,ITK-12, IICK-5.3).



2.2 Kpurepuu onieHKH padoThI 00y4aonerocsi Ha NPAKTHYEeCKUX 3aHATHAX
(bopmupoBanne kommerenmuii IK-1,ITK-12, [ICK-5.3)

«5» (0TJIMYHO): BBHIMOJHEHBI BCE MPAKTUYCCKUE 3aJIaHMS, TIPEAYCMOTPECH-
HbIE TTPAKTUUYECKUMHU 3aHATHAMHU, 00yUYaroNuics 4eTko 1 0e3 omuO0K OTBETHI
Ha BCE KOHTPOJIbHBIC BOMPOCHI, aKTUBHO pad0Tal Ha MPAKTUUCCKUX 3aHITHSX.

OOyuaronuiics Ha BBICOKOM YPOBHE BlIaJieeT 00ecrieueHueM HHTETPUPOBaH-
HBIX TEXHOJOTHYECKUX CHCTEM IKCIUTyaTaIlMOHHON Pa3BEIKH, JOOBIUH U TIepepa-
OOTKHM TBEPJIbIX MOJIE3HBIX MCKOMAEMbIX, a TAKXKE MPEANPUITUI N0 CTPOUTEIIb-
CTBY Y DKCILTyaTalMy MOA3EMHBIX 00bEKTOB TEXHUIECKUMH CPEICTBAMH C BBICO-
KUM ypOBHEM aBTOMAaTHU3allMU YIPABJICHUS; aHAJIU30M TOPHO-T€OJOTHUYECKUX
YCJIOBUH MPHU IKCITyaTallMOHHON pa3BeJKe U JOObIYE TBEP/bIX MOJE3HBIX UCKO-
MaeMbIX, a TaK)Ke MPH CTPOUTEIICTBE M AKCIUTyaTaIlid TMOJ3EMHBIX OOBEKTOB
(NK-1,ITIK-12, IICK-5.3);

«4» (XopouI10): BBITOJHEHBI BCE MPaKTUYECKUE 3aJlaHUs, TTPETyCMOTPEH-
HbIE MPAKTUYSCKUMU 3aHATUSIMH, 00YUAIOIIHNICSA C KOPPEKTUPYIOIIUMHU 3aMeya-
HUSMHU TIPETojiaBaTesisi OTBETHII Ha BCE KOHTPOJIbHBIE BOMPOCHI, 1OCTATOYHO aK-
TUBHO pa0boTaj Ha MPAKTHUYECCKUX 3aHATHUSX.

OOyuaroruiicss XOpoIIo BiIaACeT BiIajiceT oOeCeUeHUEM HHTETPUPOBAH-
HBIX TEXHOJIOTHYECKUX CUCTEM DKCITyaTallMOHHOMN pa3Be/IKH, TOOBIUH U TIepepa-
OOTKHM TBEPJIbIX MOJIE3HBIX MUCKOMAEMbIX, a TAKXKE MPEANPUITUI MO CTPOUTEIIb-
CTBY U 3KCILTyaTalluy MOA3EMHBIX OObEKTOB TEXHUYECKUMU CPEJICTBAMU C BBICO-
KUM ypOBHEM aBTOMAaTHU3allMW YIPaBJICHUS; aHAJTU30M TOPHO-TEOJOTHUUYECKUX
YCJIOBUH MPHU IKCITyaTallMOHHON pa3BeJKe U JOObIYE TBEP/IbIX MOJE3HBIX UCKO-
MaeMbIX, a TAKXKE MPU CTPOUTEILCTBE M IKCIUTyaTallMy MOJ3EMHBIX OOBEKTOB
(MIK-1,ITK-12, IICK-5.3);

«3» (YyAOBJIETBOPUTEIBHO): BBIMOJHEHB BCE IPAKTHYECKUE 3ajaHusl,
MPElyCMOTPEHHBIE TTPAKTUYECKUMU 3aHATUSIMM C 3aMEUaHUSIMU TTPEIojiaBaTes;
0OydJaroImuiicss OTBETHUJI HAa BCE KOHTPOJBbHBIC BOIPOCHI C 3aMECUaHHUSIMU.

OOyuaronuiicss Ha yJIOBJICTBOPUTEIIBHOM YPOBHE BiajiceT OoOecredeHHuEeM
MHTETPUPOBAHHBIX TEXHOJOTHUYECKUX CUCTEM DKCIUTYyaTallUOHHOM pa3BelIKH, J10-
OBIYM U TepepabOTKU TBEPABIX IMOJIE3HBIX MCKOIMAEMBIX, a TaKXKe MPEANPHUATHI
110 CTPOUTEILCTBY M AKCIUTyaTaIlMH MOJ3EMHBIX 00bEKTOB TEXHHUCCKUMH CPE/I-
CTBaMH C BLICOKMM YPOBHEM aBTOMATHU3AIIMH YIIPABJICHUS; aHAJTU30M TOPHO-TE€O-
JIOTUYECKUX YCIOBUM MPU HKCIUTyaTAllMOHHOM pa3BeaKe U J0ObIUe TBEPABIX IMO-
JIC3HBIX UCKOMAEMBbIX, & TAKXKE MPU CTPOUTEIBCTBE U IKCILIyaTalluy MOI3EMHBIX
oobekroB (IMK-1,ITK-12, [ICK-5.3);

«2» (HeyI0BJIETBOPUTEIbHO): O00yYaIONTUNCS HE BBITOJHWI WJIH BBITIOJN-
HUJI HETPABUJILHO MPAKTUYECKUE 3aJIaHMs, TPEAyCMOTPEHHBIC MTPAKTUUYECKUMHU
3aHITHSMU; CTYJEHT OTBETUJI HA KOHTPOJIBHBIE BOIIPOCHI C OMMMOKaMU WK HE OT-
BETHUJI HA KOHTPOJIbHBIE BOIPOCHI.

OOyuaromuiics He BIAJEET BIaIeeT 00€CIIeUeHNEeM HHTETPUPOBAHHBIX TEX-
HOJIOTHYECKUX CHUCTEM JIKCIUTyaTaI[MOHHOW pa3BENKH, MOOBIYM W MepepaboTKH
TBEPJIbIX IMOJE3HBIX MUCKOMAEMBIX, & TAKXKE MPEANPUITUN MO CTPOUTENHCTBY H
AKCIUTyaTall MOA3EMHBIX OOBEKTOB TEXHHYECKUMHU CPEJCTBAMU C BBICOKUM



yp0BHeM aBTOMATHU3allnnu ynpaBJ'IeHI/IH; AdHAJIN30M FOpHO-FCOJ’IOFI/I‘ICCKI/IX YCJIO-
BUU IIpu BKCHHyaTaHHOHHOﬁ paSBCILKC n I[O6I>I‘IC TBCpI[BIX ITIOJIC3HBIX HCKOIIac-
MBIX, a@ TAKKC IIPHU CTPOUTCIILCTBC U SKCILTyaTalluH ITIOA3CMHBIX O6’I)€KTOB (HK-
1,ITK-12, TICK-5.3).

2.3. Kpurepum o1ileHKH KOHTPOJIbHO padoThI ((popMUpPOBaHUE KOMITE-
tennmii ITK-1,I1K-12, IICK-5.3)

«5» (0TJIMYHO): BCE 3aJ]aHUsI KOHTPOJIBHON padOThI BBINOJIHEHBI O€3 OILIU-
OOK B T€UEHHUE OTBEJACHHOIO Ha pabOTy BpEMEHH; padOTa BBIIOJHEHA CAMOCTOSI-
TEJIbHO, IPUCYTCTBYIOT COOCTBEHHBIE 0000IIEHNUS, 3aKJIFOUEHUSI U BBIBOJIBI; OT-
CYTCTBYIOT opdorpaduuecKkue 1 MyHKTYallnOHHBIC OIITHOKH.

OOyyaroluiics Ha BEICOKOM YPOBHE 3HAET 00eCreYeHuEe HHTErPUPOBAHHBIX
TEXHOJIOTMUECKHUX CUCTEM IKCIUTYaTallMOHHOM pa3BeIKH, 100bIYM U TIepepaboTKU
TBEPJBIX MOJE3HBIX MCKOIMAEMBIX, & TAKXKE MPEANPUITHI 110 CTPOUTENIBCTBY U
HKCIUTyaTallMl MOJ3EMHBIX OOBEKTOB TEXHMUYECKHMHU CPEACTBAMH C BBICOKUM
YPOBHEM aBTOMAaTHU3aLlMM YIPABJICHHS; aHAJIU3 TOPHO-TE€OJIOTHUECKUX YCIOBUMI
IPU SKCILTyaTallMOHHOMN pa3BeAKe U 10ObIY€ TBEPABIX MOJIE3HBIX UCKOMIAEMBbIX, a
TaK)Ke TPU CTPOUTEIHCTBE U 3KcIutyaranuu mnoa3eMubix o0bekToB (IMMK-1,ITK-
12, IICK-5.3);

«4» (xopo110): 3aaHNSI KOHTPOJIBHOW pabOThI BBIIIOJHEHBI C HE3HAYUTEIIb-
HBIMH 3aMEYaHUSIMU B MOJHOM 00bEME JTUOO OTCYTCTBYET PEUIEHUE OJHOTO 3a-
JlaHusl; paboTa BHIMIOJIHEHA CAaMOCTOSITEIBHO, MPUCYTCTBYIOT COOCTBEHHBIE 0000-
IICHUS, 3aKJIIOYEHUS U BBIBOJBI, OTCYTCTBYIOT IpyOble opdorpaduyeckue u
MYHKTYaIllMOHHbIE OIIUOKH.

OOyuaronuiicsi XOpOoIo 3HAaeT 00eCIeUeHNE UHTETPUPOBAHHBIX TEXHOJIO-
TMUYECKUX CHCTEM SKCIUTyaTal[MOHHOM pa3BelKH, JOOBIUU U MepepaboTKH TBEp-
JBIX MOJIE3HBIX UCKONIAEMBIX, & TAKXKE MPEAIPHUITHI IO CTPOUTEIBCTBY U SKCILTY-
aTalluy TOJ3€MHBIX OOBEKTOB TEXHUUECKUMHU CPEJCTBAMH C BBICOKUM YPOBHEM
aBTOMAaTU3allMH YIIPABJICHUS; aHAJIN3 TOPHO-T€O0JIOTMYECKUX YCIOBUN IPU JKC-
IUTyaTallMOHHOM pa3BeaKe U A00bIYe TBEPHAbIX MOJE3HBIX UCKOMAEMBbIX, a TaAKKe
NpU CTPOMTEIBCTBE W OIKCIUTyaTan moa3eMHbix o0bekToB (IMK-1,ITK-12,
ICK-5.33);

«3» (YA0BJIETBOPUTEIBHO): 33/1aHUs KOHTPOJIbHOW pabOThl UMEIOT 3HAUHU-
TeJbHBIE 3aMeYaHusl; padoTa BBINOJHEHA CAMOCTOATEIBHO, IPUCYTCTBYIOT COO-
CTBEHHbIE 00001IEHUs; TPUCYTCTBYIOT rpyObie opdorpaduyeckue u MyHKTyalu-
OHHBIC OLTUOKH.

OOyuaroiuiics Ha yI0BJIETBOPUTEIILHOM YPOBHE 3HAET 00eCIeueHne HHTe-
IPUPOBAHHBIX TEXHOJIOIMYECKUX CUCTEM IKCILTyaTallAOHHON pa3BeAKH, JOOBIYM
U NiepepabOTKU TBEPBIX MOJE3HBIX HCKOMAEMBIX, @ TAKKE MPEIPHUITHIA 10 CTPO-
UTEJIbCTBY M DKCIUTyaTallMH MOA3EMHBIX 00BEKTOB TEXHUYECKUMH CPEJCTBAMHU C
BBICOKMM YPOBHEM aBTOMATH3allMU YIPABIEHUS; aHAJIU3 TOPHO-TEOJIOTUYECKUX
YCIOBUH IPU KCILTyaTallMOHHOM pa3BeIKe U A0ObIYE TBEPBIX MOJE3HBIX HCKO-
MaeMbIX, a TaKXKE MPU CTPOUTEIHCTBE M IKCIUIyaTallud MOA3EMHBIX OOBEKTOB
(MK-1,IK-12, IICK-5.3);



«2» (HeyaOBJIETBOPUTEJbHO): 33JaHUSI B KOHTPOJBHON pabOTe BBHINOJ-
HEHbl HE TOJIHOCTHIO WJIM HEMPAaBHIIbHO; OTCYTCTBYIOT WJIM CJieJlaHbl Herpa-
BWJIBHO BBIBOJIbI MU 0OO0OOIIEHUS; MPUCYTCTBYIOT TpyObie opdorpadudeckue u
MYHKTYaIllMOHHBIE OIIHUOKH.

OOyuaroiuiics He 3HaeT O0ecrneYeHUEe MHTETPUPOBAHHBIX TEXHOJIOTHUYE-
CKUX CHCTEM DKCIUTyaTallMOHHOM pa3BeIKH, 100bIYY U TepepabOTKH TBEPAbIX MO-
JIE3HBIX UCKOIAEMBbIX, a TAKXKE MPEANPUITHI 110 CTPOUTEIBCTBY U SKCILTyaTaIlluu
MOI3EMHBIX 0OBEKTOB TEXHUUYECKUMHU CPEJACTBAMU C BHICOKUM YPOBHEM aBTOMa-
TU3AINH YIIPABJICHUS]; aHATIU3 TOPHO-TEOJOTHUECKUX YCIOBUH MPH IKCILTyaTaI1-
OHHOM pa3BelKe M JOOBIUE TBEPIBIX MOJIE3HBIX NCKOMMAEMBIX, a TAaK)Ke MPHU CTPO-
UTEIIbCTBE W AKCIUTyaTanuu moa3eMHubix 00bektoB (ITK-1,ITK-12, IICK-5.3).

2.5. UTtoroBble noka3zareiu 0a/JJIibHOH OlleHKH c)OPMHUPOBAHHOCTH KOMIIe-
TEeHUHMH M0 JUCHHUILINHE B pa3pe3e J1eCKPUIITOPOB «3HATH/ yMeTh/ BJIaJeTh):

IIK-1 - BIaieHNeM HABBIKAMH AHAJIN3a TOPHO-TE0JIOTHYECKUX YCJI0BMIl MPH IKCILIya-
TAallMOHHOM pa3BeJKe U 100bIYe TBEPAbIX MOJIe3HbIX HCKONAEMbIX, 4 TAKKe IPH CTPOH-
TeJIbCTBE U IKCIIYaTALMH MOA3eMHBIX 00beKTOB

IToka3zarenb Kpurtepuu onennBanus
2 3 4 5
yMeTb: OO6yuaromumiics OOyuatomuiics | Obydarouuiica | OOydaronuiics
UCNONb30BaTh B | HE yMEET UJIH B JNEMOHCTPUPYET | IEMOHCTPUPYET | JEMOHCTPH-
CUCTEMY HOPMA- | e 0CTaTOYHOU HETOJIHOE COOT- | YaCTUYHOE CO- PYET MOJIHOE
THBHBIX TOKY- CTENEHH YMeeT BETCTBHUE TIPU OTBETCTBHE CJie- | COOTBETCTBHE
MEHTOB Ha IIPOEK- .
OTIpEeENATh pac- | aHAJINW3€ HOpMa- | TYIOIIMX yMe- 3HaHUU U yMme-
TUPOBAHUE KOH- . .
. . | YeTHBIC HATPY3KH | THBHBIE JIOKY- HU# ipu onipe- | HUH . CBo-
cTpyKumii kpereit | o HPIC HATPY3 € oKy pu otipe 0
¥ 001ENOK IS Ha KOHCTPYKIMU | MEHTHIL, peria- | JAeJeHUH pac- 0oaHO onepu-
00BEKTOR TIO]I- MO/I3€MHBIX CO- MEHTHUPYIOIINE | YeTHBIX Harpy- | pyer npuodpe-
36MHOTO CTPOH- | OpY>KEHHUH B 3a- IIPOEKTUPOBA- 30K Ha MOJI3¢M- | TEHHBIMH yMe-
TCIBLCTBA PA3IN- | ByCMMOCTH OT HHUE U pacyer HOE COOpYXkKe- HUSAMMU, IIPUMeE-
HOTO pyHKIHO- TOPHO-TE€OJIOTH- | Kpemnel Noa3eM- | HUE MpH pac- HSET UX B CH-
HAJILHOT'O Ha3Ha- . .
qeHS: YECKUX YCIIOBUM, | HBIX COOPYXE- | 4eTe IPOCTEil- | TyalMsX MOBBI-
2 (v ()
HCIIONB30BAT aHaAJIM3UPOBATh Huit Jlonycka- | KX 3a7a4 cO- | LIEHHOW CIIOXK-
METOJIBI IIpeBa- | HOPMATUBHBIC JI0- | FOTCS 3HAYM- OpY’KE€HUH B 3a- | HOCTH.
pUTEIBHOMN KYMEHTBI, periia- | TelIbHbIe BUCHMOCTH OT
OLCHKHK 5KOHOMH- | MEHTHPYIOIIHE OLMOKH, Mpo- TOpPHO-T'€OJIOTH-
MIPOEKTUPOBAHUE




YECKOM LIENECO-
00pa3HOCTH UC-
MOJIb30BaHUS Pa3-

U pacyeT Kpemnei
MO/I3EMHBIX CO-

SABJISACTCS HEOO-
CTaTO4YHOCTb

YECKUX yCIIO-
BHUH, aHATH3H-

OpYKECHU. YMEHUH, 110 poBaTh HOpMa-

AMHHBIX CTI0C0- psoy ToKa3aTe- | TUBHBIC JOKY-
00B obecrieyeHus 8
yCTONIHBOCTH HGI/I: o0yuato- MEHTBI, pPeria-
TOpHBIX BbIPaGo- IIUICSI HCTTBI- MEHTHUPYIOIIHE
TOK; THIBA€T 3HAYU- | IIPOEKTUPOBA-

TEeJbHbIE 3a- HUE U pacueT

TPYAHEHUSI IPU | Kperei moa3em-

orpezeIeHuU HBIX COOpYXKe-

pacYeTHBIX HHI.

Harpy3oK Ha

I0/I3€MHOE CO-

OpYy>KEHUE TIpH

pacuere npo-

CTEHIINX 3a7a4.
BJIA/IETh: OO6yuarommiics O6yuatomuiicst | OOyuarommiicss | OOy4arommiics

METOJaMH pac-
yeTa KOHCTPYK-
U DON3EMHBIX
COOPYKEHHU M

HC BJIaACCT HJIX B

HEOOCTAaTOYHOH
CTEIICHU BJIaJIeCT
METOJIaMH pac-
yeTa KOHCTPYK-
UM TTOA3EMHBIX
COOPYXKEHHI

BJIAJCET METO-
JIaMHA METOJaMH
pacuera KoH-
CTPYKLMH NIOA-
3€MHBIX COOpY-
JKCHHI B HETIOI-
HOM 00BEME,
JIOTTYCKaIOTCA
3HAYHUTCILHBIC
OLIMOKH, TIPO-
SIBIISICTCS HEJO-
CTaTOYHOCTh
BIaJCHHS HaBHI-
Kamu 10 psAay
MmoKasaTeliei,
OO6yuarommiics
HCIEBITEIBACT
3HAYHUTEILHBIE
3aTpyAHECHUS
MpU IpUMEHE-
HUU HaBEIKOB B
HOBBIX CHUTYa-
LUSX.

YaCTUYHO Bla-
JIeeT METOJaMH
METOJIlaMU pac-
yeTa KOHCTPYK-
AN ITOA3EMHBIX
COOPYXKEHHI
METOINKOM aHa-
J3a TOPHOTEX-
HHUYECKHUX YCIIO-
BUI CTPOUTEIIb-
CTBa MOJ3EM-
HBIX COOpYXKe-
HUH,

B IIOJTHOM 00b-
eMe BJIaJieeT
METOJAaMH Me-
TOJAMH pac-
yera KOH-
CTPYKLIMH NIOA-
3EMHBIX COOPY-
J)KeHuii , o0ia-
JIaeT TBEp-
JIGIMU 3HAHH-
samu aedopma-
IIMOHHBIX U
YIPYTUX Xa-
PaKTEPUCTUK
MOPOJI, UX BIIU-
STHUEM Ha
YCTOMYUBOCTb,
CBOOOJTHO TIPH-
MEHSIET MOy~
YCHHEIC
HAaBBIKU B CH-
Tyalusx MOBbI-
IIEHHOM CIIOXK-
HOCTH.

3HaeT HopMa-
THUBHBIC JIOKY-




MEHTBI, peria-
MEHTHPYIOIIHE
POEKTHPOBA-
HHE ¥ PacuyeThl
Kpenei u 00-
TIETIOK;

IIK-12 - TOTOBHOCTBIO OIIEPATUBHO YCTPAHATh HAPYILIECHUS IPOU3BOJCTBEHHBIX

IIPOLIECCOB, BECTH MEPBUYHBIN YUET BBINOIHAEMBIX pad0OT, aHAIIU3UPOBATH OIlE-
paTHBHBIC U TEKYIIHE MOKa3aTeu MPOU3BOICTBA, 000CHOBBIBATH MPEIOKCHUS
10 COBEPIIECHCTBOBAHUIO OPTAHU3ALMHU IPOU3BOACTBA

Kpurepun ouneHuBaHusi

Iloka3zarenn
2 3 4 5

3HATh: OOyuarommiicst | OOyuaronquiicss | OOyuatomuiicss | O0y4aro-
OTJIMYUTEIIbHBIC JEMOHCTPUPYET | IEMOHCTPUPYET | IEMOHCTPUPYET | LIUKCS IEMOH-
NPU3HAKK W OC- | IIOJIHOE OTCYT- | HEHOJHOE COOT- | YaCTUYHOE COOT- | CTPUPYET I10JI-
HOBHbIE TIOHATHS | CTBHE WM HEIO- | BETCTBUE  3HA- | BETCTBUE  3HA- | HOE COOTBET-
CTPOUTEIILHOMN CTaTOYHOE COOT- | HUH OTJNYH- | HUU OTJMYM- | CTBUE 3HAHMI

r€0TEXHOJIOTUU BETCTBHUE 3HAHUU | TE€JIBHBIX  IPU- | TEAbHBIX  IPHU- | OTIMYUTEIb-

JNOOBIYHBIX pPalOT | OTIUYUTEIBHBIX | 3HAKOB U OCHOB- | 3HAKOB W OC- | HBIX TIPU3HA-
B CJIOKHBIX YCJO- | MPU3HAKOB U OC- | HBIX  [OHATUU | HOBHBIX TOHS- | KOB U OCHOB-
BUSIX HOBHBIX IIOHATHM | OTKPBITOM TI'€O- | THM  OTKPBITOM | HBIX HOHSTHU

OTKPBITOM T'€0TEX- | TEXHOJIOIMU JO- | TEOTEXHOJIOTUU | OTKPBITOU

HOJIOTUU JOOBIY- | OBIYHBIX pa0bOT B | JOOBIUHBIX  pa- | TEOTEXHOJIO-

HBIX paboT B CIIOXKHBIX YCJO- | 00T B CIOXHBIX | THM  J10OBIU-
CJIIOKHBIX YCIIO- | BHSIX; YCIOBUSIX; HBIX paboT B

BHSIX CJIOKHBIX

YCIOBUSIX;

yMeTh: OOyuarommiics | O0yuatomuiicss | O0yuaromuiica | OOyuaro-
paccuuThIBaTh 00- | HE yMEeT WM B | JEMOHCTPUPYET | JEMOHCTPHUPYET | IIUKCS JEMOH-
M€ T[OKa3aTelu | HEeJIOCTaTOYHOW | HEMOJHOE COOT- | YaCTMYHOE COOT- | CTPUPYET IO0JI-

TPYIHOCTH  OCY-
IIECTBJICHUS OC-
HOBHBIX  IIPOM3-
BOJICTBEHHBIX
IPOLIECCOB;

CTETIEHH yMEET
paccuuThIBaTh 00-
LIUe oKa3aTesnn
TPYAHOCTH OCY-
LIECTBJIEHUS OC-
HOBHBIX MTPOU3-
BOJICTBEHHBIX
IIPOLIECCOB,;

BETCTBHUE ClIENy-
OIIMX YMEHUM:
paccYuThIBaTh
o0mue IOKa3a-
TEIU TPYAHOCTH
OCYIIIECTBICHUS
OCHOBHBIX MpO-
HM3BOJICTBEHHBIX
MPOIIECCOB,

BETCTBHE ClIENY-
IOINX YMEHUM:
paccuUuThIBaTh
o0mpe IoKasa-
TE€IU TPYAHOCTH
OCYIIECTBIICHUS
OCHOBHBIX TIPO-
HA3BOJICTBEHHBIX
MPOLIECCOB;

HOE COOTBET-
CTBUE CJICTY-
IOIUX  yMe-
HUW: paccuu-
TBIBATH OOIIHE
MMoKa3aTeun

TPYAHOCTH

OCYIIIECTBJIC-
HHS  OCHOB-
HBIX  IPOM3-
BOJICTBEHHBIX
MPOIIECCOB,




BJIaJIeTh:
3HAHUSMU MO BBI-
00opy panuoHab-
HOT'O KOMILIEKCa
000pynoBaHUs
JUIS BEJICHUS J10-
OBIYHBIX padoT B
Kapbepe.

OO0yyvaromumiics
HE BIIAJICCT MM B
HEJ0CTATOYHOU
CTETICHU BIIAJICET
3HAHUSIMH 110 BbI-
00py paroHasb-
HOTO KOMILIEKCa
000pyI0BaHUS
JUTSL BEJICHUS JI0-
OBIYHBIX paboOT B
Kapbepe.

OOyyvarormmiics
BJIQJICCT 3HAHU-
SIMH TIO BBIOOPY
parroHAILHOTO
KOMILIEKca 000-
pyIOBaHUS LIS
BEJICHHS JIOOBIY-
HBIX pa0oT B Ka-

pBepe..

OOyuarommiics
BJIaJIeeT 3HAHU-
SIMU TIO BBIOOPY
panroHATLHOTO
KOMILIeKca 000-
PYIOBaHUS LIS
BEJICHUS JIOOBIU-
HBIX pa0oT B Ka-

pbepe.

O0byuaro-
IUICA B IIOJI-
HOM 00beMe
BJIaJICeT 3Ha-
HUSMH TIO
BBIOOpY palu-
OHAJILHOTO
KOMILIEKCa
obopymnoBa-
HUS JUTSL BEJie-
HUS J100bIY-
HBIX paboT B
Kapbepe.

IICK-5.3 - cnocobnocmuio pazpabamuiéams mexHoI02UYecKue cxemol U KajeH-
O0apHblli NIAH CIMPOUMENbCMEd, 8b10UPams cnocobbl, TEXHUKY U TEXHOJIOTHIO
TOPHO-CTPOUTEINIbHBIX PA00T, OPUCHTUPYSICh HA THHOBAIIMOHHBIE Pa3pabOTKH,
o0ecreynBaTh TEXHOJOTHUECKYIO M SKOJIOTUUECKYI0 0€30MMaCHOCTh KU3HE eI~
TEJILHOCTH, COCTaBJISATh HEOOXOIUMYIO TEXHUYECKYIO U (DMHAHCOBYIO TJOKYMEH-

Talluro

3HaTh: CnocoObl | OO0yyaronuiics OOyuarommiics | O0yuaronmiics | OOyuato-
HOJATOTOBKM  IO- | IGMOHCTPUPYET | IEMOHCTPUPYET | IEMOHCTPUPYET | IIUHCS IEMOH-
JIC3HBIX HCKOIae- | OJIHOE  OTCYT- | HEMOJHOE COOT- | YACTUYHOE COOT- | CTPUPYET MOJ-

MBIX K BBICMKC B
CJIOKHBIX TOPHO-

CTBHC HJIM HCOO-
CTaTO4YHOC COOT-

BETCTBHUE ClIENy-
IOIUX 3HAHHUU:

BETCTBUE ClIENy-
IONUX 3HAHWUU:

HOE COOTBET-
CTBUE CIIENY-

T€0JIOTUYECKUX BETCTBHE CIEIYIO- | CTOCOOBI  MOJ- | CIOCOOBI  MMOJ- | IOIIUX  3Ha-
YCIIOBHSIX; IIMX 3HAHUI: CIIO- | TOTOBKH TI0JI€3- | TOTOBKH II0JIE3- | HHI: CITOCOOBI
COOBI MOJTOTOBKM | HBIX ~ MCKOIAe- | HbIX ~ HCKOIae- | MOJArOTOBKU
MOJIE3HBIX  MCKO- | MBIX B CIIOKHBIX | MBIX B CJIOKHBIX | TIOJIE3HBIX HC-
NaeMbIX B CJIOXK- | TOPHO-TE€OJIOTU- | TOPHO-TEOJOTH- | KOMAeMBbIX B
HBIX TOPHO-TEO- | YECKMX  YyCJIO- | YeCKUX  YCJIO- | CIIOKHBIX
JOTMYECKUX BUSIX; BUSIX;THH, TOpPHO-T€0JI0-
YCIIOBHSIX; THYECKUX
YCIOBUSIX;
yMeTb: Obyuatouuiics He | OOyuaromuiicss | O6ydatomuiics | OOyuaro-
NPOBOJUTH  pac- | yMEET WJIM B He- | IEMOHCTPUPYET | IEMOHCTPUPYET | IIMIACS JeMOH-
YeT OCHOBHBIX Ia- | TOCTATOYHOM CTe- | HEMOJIHOE YMe- | YACTUYHOE COOT- | CTPUPYET HOJ-
paMeTpoB  Beje- | ICHH yMeeT OCY- | HU€ OCYIIECTB- | BETCTBHE  3HAa- | HOE COOTBET-
HUSL  JTOOBIYHBIX | HIECTBIATH MPO- | JSATh MPOBOJUTH | HUM OCYIECTB- | CTBHE 3HAHWUN
pabor; BOJIUTH Pacyer OC- | pacyeT  OCHOB- | JIATh TPOBOIMTH | U YMEHUH
HOBHBIX NapaMeT- | HBIX  IapaMeT- | pacyeT OCHOB- | OCYIIECTB-
pPOB BEIEHHS JI0- | pOB BEIEHHS JIO- | HBIX  IapaMeT- | JISTh  IPOBO-
OBIYHBIX paboT; ObIYHBIX pabOT; | pOB BEIEHMS J10- | TUTh  pacueT

OBIYHBIX PaloT;

OCHOBHEIX IIa-
paMeTpoB Be-
JIEHUs T00BIY-
HBIX paboT;




BJAaeTh:
METOIaMH

BBbI-

0opa BBIEMOYHO-

HOTPY304HOTO
TPAHCIIOPTHOTO
000pyI0OBaHUS

n

JUIST MECTOPOXKIe-

HUH
THUIIOB.

PpasJIMIHbIX

OO0yyaromumiics He
BJIQJICET UJIN B HE-
JIOCTaTOYHOM CTe-
NIEHU BJIAJICET Me-
ToAaMH  BbIOOpA
BBIEMOYHO-TIOTPY-
30YHOTO W TPaHC-
MOPTHOTO 000pY-
JOBaHUS UISL Me-
CTOPOXKICHUHN
pa3IMYHBIX
TOB.

TH-

OOyyarormmiics
YacTUYHO BJja-
JeeT MEeTOaMHU
BbIOOpa  BBIC-
MOYHO-TIOTPY-

304YHOTO U
TPAHCIIOPTHOTO
000pynOBaHUs

JUIS  MECTOPOXK-
JIEHUN  pa3iny-
HBIX THIIOB.

OOyuarommiics
YacTUYHO BJa-
JEET METOoJIaMH
BbIOOpa  BBIE-
MOYHO-TIOTPY-

304YHOTO u
TPAHCIIOPTHOTO
000pyIOBaHUS

JUISE  MECTOPOXK-
JICHU  pa3iny-
HBIX THIIOB.

O0byuaro-
IUiica B IOJI-
HOM 00BEeME
BIIaZICET METO-
JaM#  BBIOOpA
BBIEMOYHO-
MOTPY309HOTO
U TPaHCIOPT-
HOTO  00OpY-
JNOBaHUS IS
MECTOPOK/Ie-
HUM  pa3iuy-
HBIX THUIIOB.

3. MeToauyeckne MaTepuaJibl (TUMOBbIE KOHTPOJIbHbIE 3aaHUA), ONpe/Ie-
JSAIOIIMEe NPoleaypbl OLEHUBAHUS 3HAHMI, YMEHHUIl, HABBLIKOB W (WJIN)
ONbITA JeATEJbHOCTH, XaPAKTePU3YIIHUX 3TANbI (JOPMUPOBAHUA KOMIIe-

TeHI Ul

Konmponvnuie 3a0anus, npumensemvie 6 pamkax meKyuje2o u npomMeHCcymoyHo20
KOHMPOJs N0 OUCYUNIUHE, HOCSAM VHUBEPCANbHBIU XapaKmep u npeoycmampu-
8A10M 803MONACHOCHIb KOMNAEKCHOU OYEeHKU 8ce20 Habopa Komnemenyut, npeoy-

emompennvix Ol no oucyunaune.

3.1. Tekyumuii KOHTPOJIb (Pad0Ta HA MPAKTUYECKUX 3AHATUAX)
(popmupoBanune kommerenmuii (ITK-12, IICK-5.3)

Tematuka IMPAaKTHYCCKHUX 3aHITUH AJI1 TCKYIICTO KOHTPOJIA 1O JUCHUITIIMHE

usnoxkena B [Ipunoxxennn 1 x paboueit mporpamme.

[IpumepHbIe TEMBI NPAKTUYECKUX 3AHATHMN:
1. OOGocHoBaHME CXEMbI OCHAILEHUS TOBEPXHOCTH MPU PEKOHCTPYKIIMH TOPHBIX MPEIIPHs-

THI

Br100op onTrManIbHBIX BApUAHTOB PEKOHCTPYKIIMN B 3aBHCUMOCTH OT 33JJaHHBIX YCIIOBHIA.
AHanm3 1 BEIOOP CXeM YIIIyOKH CTBOJIA

CocraBiieHre KaJeHIapHOTro rpaduka CTPOUTENTHCTBA OKOJIOCTBOILHOTO IBOPA
CocraBiieHue nepeyHs U 00beMa MOArOTOBUTEIIBHBIX padoT JUIs YIITyOKH CTBOJIA

2
3
4.  BbI0O0p ropHONPOXOTYECKOT0 000pYAOBAHUS
5
6
7

PacueT nmapaMeTpoB MpOM3BOJICTBEHHBIX ITPOLIECCOB MIPH YIITyOKe CTBOJIA
8. BbiOop 1 060CHOBaHNE TEXHOJIOTUN COOPYKEHUS MPEJOXPAHUTEIBHBIX YCTPOUCTB PU

yriryOKe cTBOJA

9. BriOop 1 060CHOBaHKE TEXHOJIOTUHN JIMKBUIALIMH PETOXPAHUTENBHBIX YCTPOICTB MpH

yIiIyOKe CTBOJIOB

10. Awnanu3 HapylIeHHI KpenH BEPTHKAIBHBIX CTBOJIOB.
11. Opranuzanus paboT [0 PEMOHTY KpENH BEPTUKAIBbHBIX CTBOJIOB U YBSI3KE PadOT 110 pe-

MOHTY C pa60T0171 IIOCTOSAHHOTO ITOoAbEMA

12. Pa3paboTka TEXHOJOTHH PEMOHTA TOPU30HTATTLHON BBIPAOOTKH
13. Pa3paboTka TEXHOJOTMH PEMOHTA BEPTUKAJIHLHOM BBIPAOOTKH




A

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24.

14. Pa3paboTka TEXHOJIOTH PEMOHTa HAKJIIOHHON BBIPAOOTKH

15. TexHomoTHs JIMKBUIAIMHY 3aBaJIOB TOPHBIX BEIPaO0TOK. COCTaBIICHHE MPOEKTA TIPOU3BO/I-
ctBa pador (I1I1P)

Bbi6op 1 000CHOBaHHE KOHCTPYKIIMU BOJIOHENPOHUIIAEMBIX ITAPAMETPOB U YCUJIUM TIEpe-
JIBVDKKY IIUTA TIPU ITUTOBOM TE€XHOJIOTUU
3.3. Texkyuuii KOHTPOJIb (BBINOJHEHHE KOHTPOJIbHBIX PadoT)
(¢popmupoBanne komnerenuuii (I1K-12, IICK-5.3)

[IpuMepHbIC 3aJaHUs JJIs KOHTPOJIBHBIX Da6OT

1. INepeuncauTe OCHOBHEIE LEU U IIPUYMHBI PEKOHCTPYKIIUH,

Ha3oBute 0CHOBHBIE HaIIpaBIEHUS PEKOHCTPYKIIUH.

HazoBuTe KauecTBEHHbIE M KOJMYECTBEHHBIE IapaMeTpbl MIAXTHI.

Kak onpegensercss KOMIUIEKCHBI TOKAa3aTelb TEXHUKO-?PKOHOMHUYECKOIO YPOBHS TOPHOTO
NpeanpusiTrs?

Kakue kputepun MCHONB3YIOTCS MPU CPAaBHEHWHM BapHaHTOB peKOHCTpyKuuu? Hanummre
bopMyIBL.

Kak paccunteiBaeTcst BpeMst IPOBEACHUSI PEKOHCTPYKLUHU
TOPHOTO HPEIIPUATHS?

HazoBuTe 0CHOBHBIE BApHAHTHI U BUJIbI PAOOT PEKOHCTPYKIIUU IIOBEPXHOCTH IIAXTHI.
HazoBuTe 0co0€HHOCTH OCHAILIEHUS! CKUTIOBOT'O U KJIETHEBOT'O CTBOJIOB IPU PEKOHCTPYKIIMU
oJIbeMa.

PaccmotpuTe BapuaHThl O4EPETHOCTH YTITYOKH CTBOJIOB M pabOTHI MO 00ECTICUEHUIO HAICK-
HOCTH TI0JJb€MA B IIPOLIECCE PEKOHCTPYKLIUH.

OnuiuTe paboThl O PEKOHCTPYKIIMH KOIIPOB.

VYkaxute BUIbI pa0OT IPU PEKOHCTPYKLUU KOMILIEKCA BEHTHIISALUH.

Kakue paOoTbl BBIOIHAIOTCS IPU PEKOHCTPYKIIUN KOMILJIEKCA SHEPrOCHA0XKEHNs?
HazoBuTe BapuaHThI pacliupeHusi aIMAUHACTPATUBHO-OBITOBBIX IOMEIICHUIA.

OOBscHUTE OCHOBHBIE PHUUHBI PEKOHCTPYKIIMU KOMITJIEKCA IPUPOI00XPAHHBIX COOPYXKE-
HUU.

PaccMoTpuTe  KOHCTPYKLHMIO 34aHUS M 00OPYIOBaHHS OUMCTHBIX COOPYKEHUI MpH
MEXaHUYECKOW OUUCTKE CTOKOB.

Onummre KOHCTPYKIUIO  000PYAOBaHUS, MPUMEHSEMOTO I XMMUYECKOU U Ouosornye-
CKOM OYMCTKH CTOKOB.

. 3noxuTte cylHoCTh, JOCTOUHCTBA, HEAOCTATKH U 007aCTh TPUMEHEHHS YTITyOKHU CTBOJIOB C
pas3rpy3Koil mopo/pl Ha 3eMHOM MOBEPXHOCTH (cxema ).

OxapakTepus3yiTe CyIHOCTb, JOCTOWHCTBA, HEAOCTATKH U 00JaCTh MPUMEHEHUS YIITyOKH
CTBOJIOB C Pa3rpy3Koil mopo/sl Ha paboueM ropuzonte (cxema II).

N310%uTE CYITHOCTD, JOCTOMHCTBA, HEJIOCTATKU U 00JIACTh MPUMEHEHUS YTIYOKH CTBOJIOB C
pas3rpy3Koi Mopoabl Ha yriayoogHoM ropu3onTe (cxema I1T).

W3n0xuTE CYIITHOCTH, JOCTOMHCTBA, HEJOCTATKU U 00JIaCTh PUMEHEHHUs YITTyOKH CTBOJIOB
KOMOMHUPOBaHHBIM criocoboM (cxema V).

OxapakrepusyiiTe CyIHOCTb JJOCTOMHCTBA, HEIOCTATKH U 00JIaCTh IPUMEHEHUS YTITyOKH
CTBOJIOB CHU3Y BBepX (cxema V).

N3n0%uTE CYLTHOCTD, JOCTOMHCTBA, HEJIOCTATKU U 00JIACTh MPUMEHEHUS YTITyOKH CTBOJIOB Ha
HECKOJIBKO TOPU30HTOB.

VYkaxuTe 3HaYeHHE MOATOTOBUTENLHOTO MIEPHOA TIPU YTIIYOKe CTBOJIOB U JlaiiTe NepeueHb
paboT, KOTOPBIH MPU ITOM BBITIOJIHSETCS.

[Tepeuncnure MeTOAbI ONpEIETCHUs MapamMeTpoB OypOB3pPBIBHBIX pabOT MpH yriryOke
CTBOJIOB.



25.
26.

217.
28.
29.
30.
31.
32.
33.
34.

35.
36.

37.
38.
39.
40.
41.
42.
43.
44,
45.

46.
47.

48.
49.
50.

OxapakTepu3ynTe TEXHUKY U OPTaHU3aIMI0 padoT 1o OYpEHHUIO MITypOB

. Hapucyiite npumenseMble cXeMbl BeHTWISILUK NIPU yriyOKe, cTBojoB. [laiiTe ux xapakre-
PHUCTHUKY U YKaXXHUTE 00J1aCTh IPUMEHEHHUSL.

OxapakrepusyiiTe TEXHUKY M OpraHu3aIiio padoT IpH MOrpy3Ke NOpobl. YKaKUTe rnapa-
METpBHI, BIUsIOIINE Ha 3()(YEKTUBHOCTD MOTPY3KH.

[Tepeuncnure obopyaoBaHHE, KOTOPOE NMpHUMEHseTcd A nopojsl. [IpuBeaure oCHOBHBIE
IapaMeTphl 3TOro MpoLecca.

Onuimre TEXHOIOTUIO BO3BEICHUS IIOCTOSHHOM Kpemu IIpU yriyoKe cTBoJIA.

W310k1TE TEXHOIOTHIO apMUPOBAHUS YIITyOJIsIeMOil YacTH CTBOJIA.

OxapakTepu3yiTe CyIHOCTh IPUMEHEHUS E€CTECTBEHHBIX NIPENOXPAaHUTEIbHBIX
YCTPOMCTB.

VKaXuTe JAOCTOMHCTBA, HEIOCTAaTKM M OO0JIACTh MPUMEHEHUs MOPOJHBIX LIETUKOB.
Onumure KOHCTPYKLMIO OCHOBHBIX HMCKYCCTBEHHBIX IIPEJOXPAHUTENIBHBIX YCTPOUCTB.
VYKaXuTe JOCTOMHCTBA, HEAOCTATKU M 001aCTh IPUMEHEHHS UCKYCCTBEHHBIX ITPEJOXPaHU-
TEJBHBIX YCTPOUCTB.

N310x1TE CYIIHOCTh TEXHOJOTMU IO MPOXOJKE CONPSHKEHUH CIUIOIIHBIM 3a00€M.

. OOBsICHATE CYIIHOCTH TEXHOJOTMU TIO MPOXOJKE COMPSHKEHUH MOCIONHON BRIEMKOM
IIOPO/JIbl CBEPXY BHHU3.

OxapakTepu3yiTe CyIHOCTh TEXHOJIIOTHH IO MTPOXOJIKE CONPSHKEHUH OOPTOBBIMH BBIPAOOT-
KaM{ U € IIEpEJOBOM BBIPAOOTKOM.

Onuimure TEXHOJIOTHIO MPOXOJIKH KaMEphl 3arpy30UHBIX YCTPOICTB, IPUMBIKAIOLIUX HEMO-
CPEACTBEHHO K YIIyOJIieMOMY CTBOJIY.

[TepeunciuTe BbIpaOOTKH U KaMepbl OKOJIOCTBOJIBHBIX IBOPOB U PEKOMEH/1yEMbIE BUIbI KPEII-
JICHUS 3TUX BBIPAOOTOK B 3aBUCUMOCTH OT CEUCHHSI.

OxapakTepu3yiTe KOMILJIEKCHl 000py/10BaHUS U MEXAHU3AIIUIO0 BCIIOMOTraTeIbHBIX IPOLIECCOB
IpU MPOXOJKE  BBIPAOOTOK

Onumure TEXHOJIOTHIO MPOBEIECHUS IPOTSHKEHHON BhIPaOOTKH OKOJIOCTBOJIBHOT'O JIBOPa KOM-
0aifHOBBIM WJIM OYpPOB3PHIBHBIM CIIOCOOOM.

N310k1TE TEXHOJIOTHIO TPOBEACHUS KaMep OOJIBIIOr0 CEYSHUs CIUIOLIHBIM 3a00€eM.
OO0bsICHUTE CYIIIHOCTh TEXHOJIOTUH POBEACHUS KaMep OOJIBIIOrO CEUEHUs YCTYITHBIM 3a00€M.
VYkaxuTe nopsa0K IPOU3BOACTBA pabOT MO MPOBEICHHUIO COMPSKEHUN TOPU30HTAIBHBIX BbI-
paboTOoK, KOTJ]a 0J1Ha BEIpAOOTKA pa3/IeisieTcs Ha JIB€, paclloJIOKEHHbIE MOl OCTPBIM YIJIOM.
HazoBute nocnenoBaTenbHOCTh BBIIIOJHEHUST pabOT IO MPOBEIEHHIO CONPSKEHMs], KOT/Aa
K OJTHOHM BBIPAOOTKE MPUMBIKAET BTOPAs MO .IPSAMBIM HIIM OJIU3KUM K HEMY YTJIOM
[TepeuncnuTe HOPMATUBBI CKOPOCTEH IMPOBEAEHUS BHIPAOOTOK OKOJIOCTBOJIBHOIO JIBOPA.
W3n0uTe NPUHIMIIBI TIOCTPOSHUS KaJICHIapHOT0 rpaiika CTPOUTEIHCTBA OKOJIOCTBOJIBHOTO
JBOpA.

IIpoananu3upyiiTe KaJIeHIApHBIN IJIaH CTPOUTENILCTBA MIETIIEBOTO OKOJIOCTBOJIBHOTO JIBOPA.
Ha3zoBuTe OCHOBHBIE MapaMeTphl, KOTOPbIE OTHOCATCA K yriyOKe CTBOJIA.

JaliTe moHATHE CPETHETEXHUYECKON U KAJIEHJAPHOW CKOPOCTH YIIIyOKH CTBOJIA.

3.5. IIpoMexkyTOUHBIII KOHTPOJIb (TECThI)
[lenbro TECTOB SIBIIAETCS TEKYIIUUA(ONMEpaTUBHBIN) KOHTPOJIb 3HAHUN M HABBIKOB I10 pa3-
nenaM auciuIuinabl. Kaxaeid tect coctouT u3 4-10 TeCTOBBIX 33/1aHUH U NPEIOCTABIISET BO3-
MO>KHOCTb BBIOOpA U3 TIepeyHsI OTBETOB. TeCThl MPOBOAATCS OJAMH pa3 B MECsIl Kak Ha ay/IH-
TOPHBIX 3aHATHUAX, TaK U B YaChl BHE CETKH pacnucanus. [IpaBuibHble pemienus pa3oupa-
IOTCSI Ha MPaKTUYECKHUX 3aHATUSAX W/ WIM JEKIMOHHBIX 3aHATHUSX, a TAK)KE Ha KOHCYJIbTaIUsX.
6.4.1. HazoBuTE TEXHOJOTMYECKHUE CXEMbl OCHAIIEHUS CTBOJIOB NpU OOBIYHOM
crocobe MpoxXoAKH (yKakKUTe HEMPaBUIIbHBIN OTBET):
BpemenHas;
ITocTosHHAS;
KomOunupoBanHas;
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beckompoBasi.

6.4.2. HazoBuTe 000pyaoBaHue, KOTOPHIM OCHAIIAETCS CTBOJ B MPOIecce MPOXOAKH (yKa-
JKUTE HEMPABWIIBHBINA OTBET):

ITonBecHOM MOIOK;

[Topononorpy3ounas MalinHa,

OnanyOka CeKIMOHHAS;

banps npoxonueckas;

Hacoc nonBecHoi;

Korep.

6.4.3. Ha3oBuTe nepeBIKHOE MPOXOI4ecKoe 000pynoBanue (YKaXUTe HETPaBHIbHBINA OT-
BET):

beTronHO-pacTBOpHBIN y3€I;

[TonbemHas MaimHa;

[Tpoxomgueckue nedenku;

KomnpeccopHble yCTaHOBKH;

Bentuistopsr,

KorensHBIC;

Onekrpoodopynosanue (IIPY-6a).

6.4.4. YxaxuTe npaBmwiIbHY0 (hopMy 3amucu ypaBHEHHS st BIOOpa 3G (PEeKTUBHOTO BapH-
aHTa PEKOHCTPYKLUH [0 KPUTEPUIO «CYMMApPHBIX MPUBEIEHHBIX 3aTpaT»:

.2C=Ci—EK/Ar;
.2C=Ci+EK/Ar;
.2C=Ci+Ar/EK;

.2C=Cj-Ar/EK Ar

6.4.5. HazoBuTe napaMmeTpsl yriyOaseMbIX CTBOJIOB (YKaXKHUTE HENPAaBUIIbHBINA OTBET):
[uamerp cTBONa;

[Har yroy6xu;

Crnioco6 yriny0ku;

Cxema yrimyoku;

ApMHpOBaHHE CTBOJIA.

6.4.6. YkaxxuTe TMNpaBWIbHBIM THUI TNpUMEHEHUs OypoBOro o00OpyAOBaHUS NpU OJ-
HOTOPU30HTHOM CXeMe YTIIyOKH CTBOJIA!

BYKC-1 m;

CMBbY-4;

Pyunbie nepdopatopsl.

6.4.7. Ykaxure, Kakoi TTapaMeTp MaTpoHa COOTBETCTBYET JUAMETPY IIITypa:

36 MMm;

43 MmM;

52 mm.

6.4.8. Ykaxure, kakas IJI0oMaab 32005 CTBOJIA TPUHUMAETCS Ha OJUH mepdopaTop mpu
OypeHUH IIHYPOB:

2-4Mm2;

4-6 m?;

6-8 Mm%

8-10 m2.

6.4.9.YkaxuTe, Kakas cXxeMa BEHTWJISAIMH TPUMEHSETCS MPH YIIIyOKe KIIETHEBOTO
ctBoa o cxeme llI:

Harnerarenbnas;

BcacriBaromias;

Komb6unupoBanHasi.
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6.4.10. YkaxuTe, Kakas CXeMa BEHTWILMU IPUMEHAETCd IPU YIIIyOKe CKUIIOBOTO
CTBOJIA:
HaruerarenpHas;
BcacsiBaronias.
6.4.11. YkaxuTe, KaKas IJIomaab 3a00s CTBOJIA MPUHUMAETCS HA OJJHY MOTPY30YHYIO
marmmHe tuna KC-3:
6—8M;
8-10m?;
10-12 Mm%
13-16Mm2.
6.4.12. YkaxxuTe BMECTUMOCTD Tpeiidepa nmorpy3ounoit mammusl KC-3:
0,65 M,
0,4-0,65 M°;
0,222
6.4.13. VYxkaxuTe BMECTUMOCTH 0abH, KOTOPAas MPUMEHSETCS MIPH YIIIyOKe CTBOJIA:
4m
5m
6 M
1 M3

6.4. 14 Ykaxxutre npaBmwIbHYI0 (OpPMY 3alMCH YPaBHEHHS JJIA ONpPEACIICHHUs] OOMIeTo
BpEeMEHU OypeHUst:

1. T,=—2+¢;
P -
2 Tc’} = Nl“—' “-tn,x ?
q)ﬂ
3. T, = ?s +1 ..
NI, .

6.4.15. Yxaxkute mpaBWwIbHYI0O (OpMYy 3amMCH  YpaBHEHHs ISl ONpPENEeNICHUs BbI-

COTBI COIPAKCHUS B MECTC IIEPECCUCHUS €0 CO CTBOJIOM:
h =0,7(C-D)M;

h =0,7(C + D)m;

h = (C-D)m
0,7 :

6.4. 16.Ha3oBute cxemy apMHpOBaHUs, IPUMEHIEMYIO IIPH yIiIyOKe CTBOJIA!
[TapannenvHas;

[TocnenoBarenbHas;

Komb6unupoBanHasi.

6.4. 17.HazoBuTe cXeMy BEHTHIISAINH, IPUMEHSAEMYIO IPH YIIITYOKe HAKIIOHHOTO CTBOJIA:
Komb6unupoBanHasi;

HaruerarenbHas;

BcaceiBaromas

6.4.18.HazoBuTe MexaHHUYECKUE MPUIHHBI JIe(hOPMAITUH U PA3PYIICHUS KPEIH CTBOJIOB:



1 VBenuueHue HaArpy3Kd Ha Kpemb BCIEACTBHE CIABMIKCHUSA IOPOA B
3aKpEIUIEHHOM IIPOCTPAHCTBE;

M3MeHeHune Temneparypsl B CTBOJIAX;

Koppo3zus kpenu punbTpyroieics uepes Hee BO0H;

4. CynbbaTtHas arpeccusl.

6.4.19.HazoBute pu3nKO-MeXaHMUECKHE MPUUMHBI AehopMaliy U pa3pyuIeHUs] KPeH
CTBOJIOB:

["opHbIe yaapsl U Apyrue TUHAMUYECKHE Harpy3KH;

HecooTBercTBHE MPOEKTHOM  TIpy30HECYIIEH CIOCOOHOCTH  Kpemu
(bakTUYECKUM Harpy3Kam;

3. I3meHeHue TemmepaTypbl B CTBOJIAX U KOPPO3US KPEITH.

w

N =

6.4.20.Kak pacronaraiTcsi IIypsl IPpU PEMOHTE KpPEmH CrocoOOM TaMIOHAaXKHOTO 3a-
KPEIJIEHHOr0 IPOCTpaHCcTBa?
1 BeprukanabHbIMU psamy;
["opu30HTANBHBIMY PSAAMU;
["'opr30HTaIBHBIMY PSAaMU B IIAXMAaTHOM MOPSIIKE

N

3.5. IIpomeskyTOUHBIIi KOHTPOJIb (BONPOCHI K IK3aMeHY)
(popmupoBanune kommerennuii [TK-12, [ICK-5.3)

1. 1. IIpeumymiecTBa peKOHCTPYKIIMHU 1O CPABHEHHIO C HOBBIM CTPOHMTEILCTBOM)

2. llenu u NpUYUHBI PEKOHCTPYKIHH.

3. Kpurepuu cpaBHEeHMs BApUaHTOB PEKOHCTPYKIIUH.

4. Tlonstue "yrinybka ctBosa". CriocoObl yriiyOKU CTBOJIOB. PEKOHCTPYKIIUS TOBEPXHO-
cru ['JII1,

5. Cxewmbl yriyoku ctBoJioB. [lapameTpbl yrinyOku. PeKoHCTpyKIIMs KOMIJIEKca
nogbema Ha nosepxuocru I'AI1.

6. OcCHOBHBIEC HAITPaBJICHHSI IOBBIIICHUS TEXHUKO-9)KOHOMHUYECKHX MTOKa3aTeNel yriyOoKu
CTBOJIOB» PEKOHCTPYKIIUS KOMIUIEKCA BEHT UL,

7. Hopmatussl Ipoxojam BeIpabOTOK OKOJOCTBOJIBHOTO IBOpa. PEKOHCTpYKIIMS KOMITIEKca
IPUPOJOOXPAHHBIX COOPYKEHUH.

8. IIpoBseTpuBanue 3a00eB NpH yriayOKe CTBOJIOB.

9. Buas! nepopmanuii kpemnmu.

11. PeMOHT ropu30HTaJILHBIX U HAKJIIOHHBIX BHIPAOOTOK.

12. BoccraHOBIEHUE TOPU3OHTAIBHBIX U HAKIOHHBIX BEIPA0OTOK.

13. Bri6op oGopynoBaHUs NpU yIiyOKe CTBOJIOBY

14. TlpuHUUT cOCTaBICHHS KaJICHIAPHOTO M1aHa cTpoutenbcTBa O/,

15. Yrny0Oka cTBOJIOB ¢ pa3rpy3koil mopoja Ha 3eMHOH nmoBepxHocTH (cX1)./locTo-
WHCTBA, HEJIOCTATKH, 00J1aCTh TPUMEHECHHS.

16. Yrny6ka cTBOJIOB ¢ pa3rpy3Kkoil mopoaa Ha pabodeM ropuzoHTe (cx. 2).
JlocTonHCcTBA, HEAOCTATKH, 00JIACTh IPUMEHECHUS

17. Yrnybka CTBOJIOB ¢ pa3Tpy3K0i MOpo/ia Ha yriyOOuHOM ropu3oHTe(CX.3)
JlocTonHCTBa, HEJOCTATKHU, 00JIACTH IPUMEHEHU S .

18. KomOuHMpOBaHHBIH cioco0 yenyoxu (cXx.4).

19. Venybra cmeona caHu3y BBepx (cX.5).

20. PaGoThl MOATOTOBUTEIBHOIO MEPUOA MIPU YIIIyOKe CTBOJIOB CBEPXY-BHU3

no cxeme |.



21. PaboThl MOATOTOBUTENBHOT'O MEPHO/AA NIPU yTIIyOKe CTBOJIOB IO CXEME 2.

22. PaGoThl MOATOTOBUTEIBHOIO MEPHO/Ia TIPH YIIIyOKe CTBOJIA IO cxeme 3.

23. PaboThl O COOPYKEHUIO TEXHOIOTHYECKOT0 0TX0Aa

24. CoopyXeHue IIpeloXPaHUTENbHBIX IOPOJHBIX LIETUKOB.

25. JIMkBUJAIMS TOPOJHBIX IEIUKOB.

26. KOHCTpYKLIMH HCKYCCTBEHHBIX IIPEIOXPAHUTENBHBIX MTOJIKOB.

27. IIpoxoaka BEIpaOOTOK, COMPSITAIONIUXCS CO CTBOJIOM (CILJIOIIHBIM 3200€eM)

28. TIpoxoaka BEIpaOOTOK, COMPATAIOIIMXCS CO CTBOJIOM (CIIOSIMH ).

29. CxeMbl apMUPOBaHUA YTIyOIsieMOil 4acTH CTBOJIA.

30. [Ipoxonka conpspKeHUN MIPH CTPOUTEIBCTBE OKOJIOCTBOJIBHOTO IBOpPA CBEPXY -BHHU3.
31. IIpoxonka conpspKeHUN MPH CTPOUTETHCTBE OKOJIOCTBOJIBLHOTO IBOPA CHHU3Y - BBEPX.
32. IIpoxonka conpspKeHUN TOPU30HTAIBHBIX TOPHBIX BEIPAOOTOK € BEIPAOOTKAMH OKOJIO-
CTBOJILHOTO KOMIUIEKCA.

33. AHaju3 OCHOBHBIX TEXHHUKO-3KOHOMUYECKUX MOKa3aTesel yriyOKn BepTUKAIbHBIX
CTBOJIOB.

34. IlpuuuHbBI U BUABI 1eGOopMaIlid KPEMU CTBOJIOB

35. TexHOJOTHs peMOHTa CTBOJIOB CIIOCOOOM TaMIIOHa)a 3aKPEMHOT0 MPOCTPAHCTBA

36. TexHonOrusi peMOHTAa KPEMHu CTBOJIa HAOPHI3T — OETOHOM

37. TexHonorusl ycuieHus: 1e(pOPMUPOBAHHOI KpemH ¢ BO3BEICHUEM BHYTpEHHEH 000-
JIOYKHU

38. OxapaktepusyiiTe Tpu criocoda mepeKperIeHus CTBOJIA

39. CyuHocTh peMOHTa apMUPOBKH CTBOJIA

40. TexHOJOTHS pEMOHTAa PaMHOM KpelH B TOPU30HTATBHBIX BHIPAOOTKAX .

41. TlocnenoBaTeIbHOCTh PEMOHTA MOHOJIUTHOM O€TOHHOM Kpenu B TOPU30HTAIbHBIX BbI-
paboTkax

42. TexHOJOrusl peMOHTa TOPHOM BBIPAOOTKH MPH MOJPBIBKE MOYBHI.

43. Tlopsmok mpon3BoICTBA PabOT MO BOCCTAHOBIEHUIO TOPHBIX BRIPAOOTOK

44. Tlepeuncaute TUIIBI 00OPYAOBAaHUS IPUMEHAEMOTO JUIsl U3BJICUEHUSI KPEIH IIPH 1ora-
HICHUH TOPHBIX BHIPAOOTOK M ONMHIINATE TPUHIIUIT PaOOTHI €TO0.

45. CymHocTb U 007aCcTh IPUMEHEHUS ClIoco0a OTKPHITOTO BOJOOTINBA IPH JIMKBUAALUN
BHE3AITHBIX IMPOPHIBOB BOJIBI B TOPHBIE BBRIPAOOTKH.

46. KoHcTpyKuust QUIBTPYIOIUX MepeMbluek

47. TlpuBeauTe MpUMeEp U3 MPAKTUKH CIIOC00a OTKPHITOTO BOJOOTIMBA MPU JTUKBHIAITUU
BHE3aIHBIX ITPOPBIBOB BOJIbI B TOPHBIE BHIPAOOTKHU

48. CymHOCTb ¥ 00J1aCTh MPUMEHEHUS CII0C00a CTPOUTEIHCTBA BOJTOHETIPOHUIIAEMBIX TIe-
pPEMBIYEK U OTKPBITOI'O BOJOOTIIHBA.

49. KoHCTpyKIHsI KIIMHYATHIX U 0€3BPYOOBBIX BOJIOHETIPOHHUIIAEMBIX ITEPEMBIUEK U yKa-
XKHUTe 00J1acTh UX IPUMEHEHUS.

50. TexHosoTHs BO3BEACHHS OJHOCTYNEHYATON KIIMHYATON MEPEMBIUKH IS JTUKBUIAITTN
BHE3aIHBIX ITPOPBIBOB BOJIbI B TOPHBIE BHIPAOOTKHU

51. IlpuBenuTe mpuMep U3 MPAKTUKH IO JIMKBUIAINHA BHE3AITHBIX MIPOPHIBOB BOJIBI B TOP-
HbIE BHIPAOOTKH C IIOMOIIBIO CTPOUTEIHCTBA BOJOHEIPOHUIIAEMBIX TIEPEMBIUEK H OTKPBI-
TOTO BOJIOOTITHBA.

52. CymHocCTh ¥ 001acTh IPUMEHEHHSI C1I0c00a TAMITIOHUPOBAHUS C IIOBEPXHOCTH MPHU
JVMKBHJIAIIUN BHE3AIMHBIX TPOPBIBOB BOJBI B TOPHBIE BHIPAOOTKH

53. Onwumure npuMep U3 MPaKTUKH I10 JIUKBUAAIMH BHE3AIHBIX IPOPHIBOB BOJBI B TOP-
HBIC BEIPAOOTKH C TIOMOIIBIO TAMITOHUPOBAHHS TIOBEPXHO CTH.

54. CymHocTh ¥ 001acTh MPUMEHEHHSI CII0C00a MOABOHOTO OETOHUPOBAHUS IPU JTHUKBHU-
JIAI¥ BHE3AIMTHBIX TPOPBIBOB BOJBI B TOPHBIE BEIPAOOTKH.

, IPUMCHACMOC OJIS1 BO3BCIACHUA MOHOJIMTHOH OETOHHOM KpCIIn.



3.5.1. [Ipumep 3K3aMeHALIMOHHOT0 OHUJIeTa

MI1Y

3K3AMEHAIIMOHHBIN BUJIET Nel
M0 IUCLUILIUHE
«PeKOHCTPYKIINS TOPHBIX MPEAIPUATHII

YTBEPX]JIAIO
3aB. kadenpoii

JUTSL CTYJICHTOB 10 HAIPABIICHUIO TIOJITOTOBKU
cnernanuctoB 21.05.04 — "'opHoe neno

2022r.

1. Kakue paGoThI BHITOTHSIOTCS PU PEKOHCTPYKIIMH KOMILJIEKCA YHEPTOCHAOKEHHUS.
2. YKaXuTe TOCTOMHCTBA, HEIOCTATKH M 00J1aCTh IPUMEHEHHUS HCKYCCTBEHHBIX MPEI0oXpa-

HUTEJIbHBIX YCTPOMCTB.
3. M310kuTE CyITHOCTh PEMOHTA apMUPOBKH CTBOJIA




