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1. Illesu ocBOeHUS AUCHUILINHbI

[lenpro u3ydeHUs IUCHUILIMHBL «TE€XHOJIIOTHS COOpPYXKEHHUS COIPSIKEHUN H
BBIPA0OTOK OKOJIOCTBOJIBHOT'O JIBOPa» SIBJSIETCS MPUOOPETEHUE CTYACHTAMU 3HAHUMI
U YMEHUH, HEOOXOIUMBIX JJIi CaMOCTOSITEILHOTO TBOPUYECKOTO pEUICHMs 3anad,
KOTOpbIE  CBSI3aHbl C TNPOEKTHPOBAHWEM U IPAKTUYECKOM  peau3alueit
TEXHOJIOTHYECKUX IPOLIECCOB CTPOMUTENBCTBA INAXT M IMOA3EMHBIX COOPYKEHUMU
CaMOT0 Pa3JIMYHOTO HA3HAYCHUS.

OOyuenue no qucuuiuinHe « TeXHoJI0rus coopy KeHusi CONpsizKeHuil U BLIPA00TOK

OKOJIOCTBOJILHOTO JIBOPa» HalpaBlIeHO Ha (opMHUpOBaHWE Yy OOydarommxcs

CHEAYIOIMNX KOMIETEHIINH:

Koa v HanumeHoBanue KOMIETEHIMIA

NHaukaTopbl J0CTHXKEeHUsT KOMIIeTEeHITHH

OIIK-5. CnocoOeH npuMeHSTh
METO/IbI aHAJIN3a, 3HAHUS 3aKOHOMEPHOCTEH
MOBE/ICHHUS, YIIPABJICHHS CBOWCTBAMU TOPHBIX
MOPOJI U COCTOSTHUEM MacCHBa B Ipoleccax
TOOBIYM U TIepepabOTKH MOJIE3HBIX
HCKOMAEMBIX, a TAK)Ke MPU CTPOUTENHCTBE U
IKCITTyaTaIluH TIOJJ3EMHBIX 00BEKTOB

NOIIK-5.1. [IpousBoaut WHXXEHEPHO-
TCOJIOTUUECKYI0 OILIEHKY MacCHBa TOPHBIX
MOpOoJ, TMpPEAHA3HAUYCHHBIX MM 3aJI0KEHUS
MOJI3EMHOT'O COOPYKEHHSI TN BHIPAOOTKH;

NOIIK-5.2. Bribupaer OCHOBHBIE
OpraHU3alMOHHBIE napameTphbl
CTPOUTENIBCTBA, MPOEKT OpraHu3aluu
CTPOUTENIIBCTBA M IPOEKT IMPOU3BOACTBA
pabor;

NOIIK-5.3. O60cHOBBIBAET TEXHUYECKYIO U
HKOJIOTMYECKYIO 0€3011acCHOCTb U
HKOHOMHUECKYIO 3 (PEKTUBHOCTH TOPHO-
CTPOUTEJNIbHBIX paloT.

OIIK-14. Criocoben pazpabaThiBaTh
MIPOEKTHHIE HHHOBAIIMOHHBIE PEIICHUS T10
HKCILTYaTallMOHHOU pa3Benke, N00kIue,
nepepaboTKe TBEP/IbIX MOJIE3HBIX
HCKOITa€MbIX, CTPOUTCIILCTBY U
AKCIUTyaTaIuH MOJ3EMHBIX O0BHEKTOB

NOIIK-14.1. YMmeer pa3pabaTbIBaTh
TEXHOJIOTUYECKHE CXEeMbl U KalleHIapHBIHA
IJaH  CTPOUTENILCTBA, BBIOOp  crocoba,

TEXHUKHU U TEXHOJOTUU TOPHO-CTPOUTEIBHBIX
paboT, OpPHUEHTHUPYSICh HAa WHHOBAIMOHHBIE
pa3paboTku, obecredeHne TEXHOIOTUYECKOM

5 9KOJIOTHYECKOM 0e30macHOCTH
JKU3HEACATEIBHOCTH, COCTaBJICHHE
HEOOXOIMMON TEXHUYECKOW W (MHAHCOBOM
JIOKyMEHTAIUU

NOIIK-14.2. VYmeer BbIOMpaTh O0OBEMHO-
IUIAHUPOBOYHOI'O ~ PEIICHUS M  OCHOBHBIX
napaMeTpoB  HHXKEHEPHBIX  KOHCTPYKITHH
MOJ3EMHBIX OOBEKTOB, IPOU3BOACTBO UX
pacdera Ha IPOYHOCTb, YCTOWYMBOCTH U
nepOopMHPYEMOCTh, BBIOOP MaTEpUANIOB IS
WHKCHEPHBIX KOHCTPYKIMH NOA3EMHBIX U




TOPHO-TEXHUYECKHUX 3aHUN U COOPYKEHUI Ha

MTOBEPXHOCTH;
NOIIK-14.3. Moxer paspabaTeiBaTh U
pealln30BhIBAThH MEPOIIPHUATHS 1o
COBEPILIEHCTBOBAHUIO u TIOBBIIIICHUIO
TEXHHYECKOTO YPOBHS TOPHOTO
MIPOU3BOJICTBA, o0ecIeYeHUIo

KOHKYPEHTOCIIOCOOHOCTH ~ OpraHM3aldd B
COBPEMEHHBIX IKOHOMUYECKUX YCIOBHSIX;

IIK-3 Pa3zpabateiBaTh U peaan30BbIBATh NIIK-3.1. YMmeeT pa3pabarbiBaTh THOKHE
MEPOIPHATHS 10 MOBBIILIEHUIO U pecypcocOeperaroriye TeXHOIOTHI
COBECPIICHCTBOBAHUIO TEXHUYECCKOT'O YPOBHA TOPHOIIPOXOAYECCKUX M COIYTCTBYIOIIHNX
TOPHOTO MIPOU3BOJICTBA, 00ECIICYCHUIO CTPOUTENBHBIX PaboT;
KOHKYPEHTOCIIOCOOHOCTH OpraHU3aluy B UIIK-3.2. MOXeT 0CyIEeCTBIATh
COBPEMEHHBIX 3KOHOMHUYECKUX YCIOBHUAX TEXHHYECKOE PYKOBOICTBO TOPHBIMU H

B3pBIBHBIMH paboTaMu Ha
IIPOU3BOJICTBEHHBIX O0BEKTaX, B TOM YHCIIE
pa3pabaTbIBaTh, COIJIaCOBBIBATH U
YTBEPKAaTh TEXHUUECKHUE, METOAUYECKHUE U
UHbIE IOKYMEHTBI, periaMeHTUPYIOILUe
MOPSAJIOK MX BBINOJIHEHHUS,;

NIIK-3.3. Moxet y4acTBOBaTh B paboTax mo
JIOBOJIKE U OCBOEHUIO HOBBIX
TE€XHOJIOTHYECKUX IPOLIECCOB, IPUHUMATh U
OCBanBaTh BHOBb BBOJIMMYIO TEXHUKY U
o0opynoBaHue

2. MecTo IMCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrPaMMbl

Jucunmza «TexHoJ10rust COOpy KeHUs CONPAKEHU U BLIPA00TOK
OKOJIOCTBOJILHOI0 IBOPAa» BXOJST B COCTaB pasjeiia qucuuIiuine. opMupyembIx
ydacTHUKaMu oOpa3oBaTenbHbIX oTHOIeHn b1.2.15

Hapsay ¢ apyrumu npodeccuoHaIbHbIMU TUCUUITTIMHAMU JAaET BO3MOKHOCTh
CHEIUATUCTY NOJIYYUTh TEOPETUUECKUE U IPAKTUUECKUE 3HAHUS B 00JIaCTH
CTPOUTEIBHOTO TPOU3BOJICTBA , CBA3AHHBIE C U3BMEPEHUSIMH HA 3€MHOU
MTOBEPXHOCTH. 3HAKOMUT YYAIIUXCS C YCTAHOBJIEHHBIM NOPSIAKOM U OCHOBHBIMU
IIPAaBWJIAMH KOHTPOJIA UCTIOJIHEHUS TPOEKTHBIX PELICHUN MPHU CTPOUTEIBCTBE U
AKCILTYyaTallMM HA3€MHBIX MPEAIPHUIITHIA.

N3yuenne aucuuiuiiHbl «TeXHOJOrMsl COOPYXKEHHMSl CONPSKEHUH U
BbBIPA0OTOK OKOJOCTBOJIBHOIO ABOPAa» TPEOYET OT y4alIuXcsi 3HAaHUW JTUCIUILINH:
MaTeMaTuKH, PU3UKH, UHPOPMATHUKH, HAYEPTATEIIbHON T€OMETPUH, MHKEHEPHOU U
KOMIBIOTEPHON TpaduKu, reosiorun, 0e30MacHOCTH BEEHUSI CTPOUTEIBHBIX padoT.

['eomexanuka (MexaHnyeckue CBOMCTBA TOPHBIX MOPOJ M T'PYHTOB, YCTOMYUBOCTH




TOPHBIX BBIPA0OTOK, 3aKOHOMEPHOCTH (OPMHUPOBAHHSA HArpy30K Ha Kpelb
MOJI3EMHBIX COOPYKEHH).

['opHBIE MalIMHBI MU O6ODVI[OB8,HI/IC (CBGI[GHI/IH O MalllMHax M O60py,Z[OBaHHH

TOPHO-CTPOUTENIbHBIX Pab0T, CTPYKTYpHBIE CXEMbl MAallUH W O0OOpYIOBaHUS ISl
TOPHO-CTPOUTENBHBIX PadOT, MPOX04eckoe 000pyA0BAHNE U KOMILICKCHI).

OCHOBBI _OCBOCHHS IMOA3CMHOI'O IIPOCTPAaHCTBA (MHpOBOﬁ OIIBIT OCBOCHUA

MOJ3EMHOIO  MPOCTPAHCTBA, CTAaHOBJIEHHWE U  pa3Buthe  «CTPOUTETHHON

reoTexHoJIorun» B Poccun.

3. CTpyKTYypa M coepKaHue JUCHUIIUHbI

OOmast Tpy10€MKOCTh TUCIUIUTMHBI COCTABIISIET 5 3a4eTHBIX eUHUIIBI B 9
cemectpe, ootmas Harpy3ka 180 gaca: u3 Hux 10 gacoB jeknuu, 4 MpakKTHYECKHUE U
166 camocTosATENBHOM pabOTHI.
CtpyKkTypa u colep:kannue AUCUUIIINHBI « TeXHOI0rus coopyKeHHsl CONPIKeHHit
1 BbIPa0OTOK OKOJIOCTBOJIBLHOIO ABOPa» 10 pa3zesiaM U BUAaM 3aHITUN
npencranieHsl B [punoxenun 1.

3.1. Buabl yue0HOi1 padoThl U TPYA0EMKOCTH

3.1.2. 3aounHas opma 00yueHus

Ne But vaebnoii baGorhI KosnyecTBO CeMmecTpbl
n/n y P 4acoB 9 cemecTp 10 cemecTp
1 | AyauTopHble 3aHATHSA 18
B Tom uncie:
1.1 | Jlexkuuu 16 10
1.2 | CemuHapCKHe/IPAKTHUECKUE 3aHITHS 16 8
1.3 | JlaboparopHbIe 3aHATHS HET HET
2 | CamocrosiTesibHasi padoTa 162 162
B Tom uncrne:
2.1 | IloaroToBka u 3amuTa KypcoBOro NpoeKTa 60
2.2 | CamocTosTeNbHOE U3yYEHUE 54
3 | IIpome:kyToUYHAasi aTTeCTAIUSI
HK3aMeH/ 34




3.2. TemaTuyeckuid JIAH U3yYeHUS TUCUMIIIMHBI

3.2.2. 3aouHas popma oOydeHUs
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1 Pazgen 1. Haznauenue BbpabOTOK 1 2
OKOJIOCTBOJILHOTO JIBOPA
1.1 | Tema l.IlpoBeneHue NpoOTsKEHHBIX 2 2
BBIPAOOTOK OKOJIOCTBOJILHOTO JIBOPA
1.2 | Tema 2.KpenT BeIpaboTOK 1
OKOJIOCTBOJILHOTO JTBOPA
2 ...2.1. Kamepsl r1aBHOTO BOJIOOTIIMBA 2 2
2.2. Kamepsl IeHTpaJIbHOM 1
OJICTAHIIUU
2.3. Kameps! ckiiajia B3pbIBUAThIX 1 2
BEIICCTB
2.4. Kamephbl 2JIEKTPOBO3HOTO JIETIO 1
Hroro 180 10 162

1.1  Copep:xaHue IMCUUTIIHHBI

Pa3nea 1. Pacceuka conpsieHus CTBOJIA ¢ OKOJIOCTBOJIBHBIM JBOPOM U KaMepaMu
3arpy304HBIX YCTPOUCTB.

OO6umme cBeneHus. TexXHOJOrMUECKHME CXEMbl pPAcCeYKu COMpspKeHus. BpiOop cxembl
paccedyky B 3aBHCHUMOCTH OT TOPHO-T€OJOTMYecKuX yciaoBuil. IIpom3BoacTBo, mMexaHuzauus u
oprasHu3zaius pabort.

CoopyxeHue KaMmep 3arpy304HbIX YCTPONCTB U OYHKEpOB, COIPSTAIOIINUXCS CO CTBOJIOM.
Br160p TexHOIOrMUECKOM CXeMBI U OpraHusanus pador (4 Jaca).

OKOJIOCTBOJILHBIC ABOPHI MAXT U PYJTHUKOB MPEACTABIISAIOT COOO0M CIIOKHBIN
KOMITJIEKC BBIPAOOTOK W Kamep, COCIUHSIONIMX IIaXTHBIE CTBOJBI CO BCEMH
OCTAJIbHBIMU ~ BBIpA0OTKAaMU H  obOecrneuuBaronux (QYHKIIMOHUPOBAHUE W
KU3HEICATCIIbHOCTh TMOJI3EMHOTO TOPHOTO XO3SMCTBAa. BBIpaOOTKM M Kamepbl
OKOJIOCTBOJIBHOTO JBOpa UMEIOT GyHKIIHOHATBHOE Ha3HAYCHMHE,
chOpMyYIMPOBAHHOE B UX HA3BAHWUHU, HAIPUMEP, JEMO MPOTUBOIIOKAPHOTO T0€3/1a,
KaMmepa OXXHJIaHWsI, DJICKTPOBO3HOE M0 C MACTEPCKUMH, CKJIaJ B3PBIBUATHIX
MaTepuajoB, HACOCHAS KaMepa, Kamepa IEeHTPaIbHON MOJICTaHIUH, BOJOCOOPHUKH

U Jpyrue.




Tema 1. [IpoBenieHue BoIpabOTOK OKOJIOCTBOJIBHOTO IBOpPA HAYMHAETCS TMOCTE
3aBepIlICHUs pabdOT MO MPOXOJKE COMPSKEHUH CTBOJA C TOPU3OHTAIBHBIMU
BbIpaOoTKaMu. B mepByro odepenp BBIMOMHSAIOTCS pabOThl IO COOMKE ¢ APYTUMH
CTBOJIAMU IIaXThl WU CKBAKUHOU JI1 00ECTICUCHUSI YCTOMYMBOIO TIPOBETPUBAHUS
U BTOPOTO 3amacHoro Bbixoja. COoliKa CTBOJIOB, KaK MPABHUIIO, OCYIECTBISIETCS J10
WX TIepeocHallleHus ¢ 0azeit Ha kietn win ckumbl. [locie ocyecTBieHus cOOMKU
ooYepeIHO (BHaYaJIe KIEThEBOM, a 3aTeM CKUIIOBOM) ApMUPYIOT CTBOJIbI, ITPU 3TOM
napajuieTbHO BEAYT pabOTHI MO MPOXOJAKE IIEMU BBIPAOOTOK, 00pa3ymomux Majaoe
KOJIBIO JUIsl OOECHedeHHs] 3JIEKTPOBO3HOM OTKaTku. [lo okoHuaHum paboT 1o
apMUPOBAHHUIO KJIETEBOrO CTBOJIA U BBOJIOM B KCIUTyaTallUI0 KJIETEBOrO MOAbEMA
HAaYMHAETCS] OCHOBHOM MEPHOJI CTPOUTEIBCTBA OKOJIOCTBOJIBHOIO IBOPA IIAXTHI.

®opMbl, pasMepbl MOMNEPEYHBIX CEUEHUH U BUABI Kpemeil B BbhIPA0OTKaX
OKOJIOCTBOJIBHOTO JIBOpPa MOTYT OBITh CaMbIMU Pa3HOOOPAa3HBIMU, HO MPU ITOM
JOJDKHBI  COOTBETCTBOBAaTh HA3HAUEHUIO BBIPAOOTOK, TpeOyeMoill Hecyuen
cnocobnocTH u [IpaBuiiaMm 6€30MacHOCTH.

Tema 2. BeipaOoTKu, 3aKkperyieHHbIe OETOHHOW KPEMbI0 B OKOJOCTBOJIBHBIX
JIBOpax, B TMOJABJISIFOIIEM OOJIBIIMHCTBE MMEIOT CBoauaryio Qopmy. TommuHa
OCTOHHOM Kpenmu NPUHUMAETCS MPOEKTOM B 3aBUCUMOCTH OT pPa3MepoB
MOMEPEYHOI0 CEUEHHUs BBIPAOOTKM W TOPHO-T€OJIOTMUYECKUX YyCIoBUM. Jlms
yIep>KaHUsI CBEKEYJI0KEHHOM OETOHHOM cMecu A0 €€ 3aTBepJeBaHUsl PUMEHSIOT
onasyoky. B mIaxTHOM CTPOUTENBCTBE UCIIONIB3YIOT Pa3IudHbIe BUAbI ONATY0O0K, K
OCHOBHBIM W3 KOTOPBIX OTHOCATCS: OepessiHHble, HADOpHble MemanriuyecKue,
MemannuiecKue CeKYUuoHHble C MeXaHuzMamu nepecmano8KuU.

Hepessanuvie  onanyOku  TPUMEHSIOTCI B BbIpaboTKax  HEOOJbLION
MNPOTSKEHHOCTH M HECTAaHJAPTHBIX CEYEHUW TMpU CcXemax MPOXOAKH, KOTna
BO3BE/ICHUE MOCTOSIHHOW OETOHHOM WM KeJIe300€TOHHON KPEeMH OTCTAaeT OT 3a00s
Ha paccrosinue 20-60 M. ITO paccTOsTHUE MOXET B 3aMETHBIX Mpejiesiax KojaeOaThes
B 3aBHCHUMOCTH OT TMPHUHATON MEXaHW3allMd TOPHOMPOXOTYECKUX PAOOT, CXEMBbI
OTKaTKH, Crocoba pa3pylleHHs BMEUIAIOIMIMX MOPOJ U ee KpemocTu. B mepBytro
ouepe/ib TOTOBSAT KOTIOBaHbI MO (PYHIaMEHTHI CTEH BEIPAOOTKU. 3aTEM MPUCTYNAIOT
K YCTaHOBKE CTOEK ONaIyOKH, KOTOPbIE MPEACTABISIIOT COOOW KPYTJIbli TOHKOMED
nuamerpoMm 14-20 MM WM J1Be cnapeHHble JOCKM ToamuHoi 40 mm, "cmuTeie"
IBO3JSIMA M TIOCTaBJICHHbIE peOpoM K onanyOke. CTOMKM KpemsiT ¢ MOMOIIbIO
PacIoOpoOK, aHKEPOB U CTSHKEK U3 MSATKOW MPOBOJIOKU JUAMETPOM 4-5 MM.



[locne ycTaHOBKM CTOEK HAOMPAIOT OManyOKy W3 JIOCOK J0 MATHI CBOJAA Ha OJHY
3aX0JIKy M KJIaJyT IMIPOTOH MO/J yCTAHOBKY Kpy»Kaja. beroHupoBaHue BEIyT MO Mepe
HaOopa omnanyOku. [|JinHA 3aX0/KU B 3aBUCMMOCTH OT YCTOMYMBOCTU TOPOJ MOXKET
COCTOSITh U3 OJIHOTO MJIM HECKOJIBKUX IIaroB ONaTyOKH B COOTBETCTBHH C IPOEKTOM
IpOM3BOACTBA pabOT WM TAcmopToM KpermieHus BbIpaboTku. Kpykana
YCTaHaBJIMBAIOT HA MPOTOH U CKPEIUISIIOT MEXTY COOO0M.

Paznen 2. Kamepsl 1J1aBHOI0 BOJ0OOT/IMBA
Kommuiekc kamep u BeIpabOTOK TJIaBHOTO BojooTauBa (puc. 10.4) BkitoyaeT:

KaMepy IJ1aBHOTO BOJAOOT/IMBA 1, B KOTOPOMl pacioyiaratoT HACOCHBIE arperaThl U BCE
MyCKOBOE 00OpyJI0OBaHUE, BOJAOTPYOHBIH XOJIOK 2; KaMepy OCBETJISIOIINX
pe3epByapoB 3; BoaocOOpHUK 4; coenuHUTENbHBIE XOAKH 5. Hacochas kamepa
HEIMOCPEICTBEHHO COEJIUHSETCS C KaMepO IEHTPATIbHON AJIEKTPOIIOACTAHIINH 6.
HacocHble kaMephl Aenarcs Ha Kamepbl 00biYH020 WU 3a2ny0NeHH020 TUNa.
Hacochnas kamepa pacmosaraercsi BOJIM3M KJIETEBOTO CTBOJIAa U PACCUMTHIBAETCS HA
IIPUEM BOJIbI CO BCETO MOJIS MIAXThI MK €ro 4acTH. [1oy1 HacocHO#M kamepbl 0OBIYHOTO
HezaryosieHHoro tumna (puc. 10.5) momkeH ObITh He MeHee ueM Ha 0,5 M BbIIIE
YPOBHSI TOJIOBOK PEJIbCOB OKOJIOCTBOJIBHOTO ABOpa HacocHas kamepa 101KHA UMETh
HE MEHEe JIBYX BBIXOJIOB: OJIMH — JIJI5 3a€3/1a B KAMEPY CO CTOPOHBI OKOJIOCTBOJIBHOTO
JIBOPA, JJIsl BEHTWIALIUU U IOCTAaBKU 00OPYIOBAaHMS IPU €T0 MOHTaXKE WJIM 3aMEHE, a
JIpyro — B MPOTUBOIOJOKHOM KOHIIE KaMepbl, OH COEIUHSIETCS CO CTBOJIOM Ha
BBICOTE HE MEHEEe 7 M OT OTMETKHU Topu3oHTa. Kak mpaBuiio, 3TOT X0JA0K MPOXOIUT
noa yriioM 25-35° u B MeCTE COMPSIKEHUSI CO CTBOJIOM HMMEET TOPU30HTAIIbHBIN
yuyacTok. CeueHue XoJiKka ONpeleaioT B 3aBUCUMOCTH OT KOJMYECTBA U JIHAMETpPa
TpyOONpPOBOJOB, a TAaKXKE BO3MOXXHOCTH BBIJIAYd 4Yepe3 HEro oOOpYy/IOBaHUS B

aBaprIHBIX CUTyaluAaXx 3aTOIVICHUS T'OPU30HTA.

Tema 2.1 Kamepbl HeHTPAJIbLHON MOACTAHIIUU
Kamepsl nentpanbHbix mnoa3zeMubix mnoxactaniui (I{IIII) koHCTpyKTHBHO

pacroJiaratoT B HEIOCPEACTBEHHOM OJM30CTH OT HACOCHBIX KaMep Kamepsr! coctosT
U3 IByX OTJAEJICHUI — TpaHCc(OpPMaTOPHOU U paclpeAesIuTeNbHOro ycrpoiictsa. [lpu
PACIONIOKEHUU TOACTAaHIIMU Ha paccTosiHuM He Oosiee 100 M OT 3apsiAHON KaMephl
Uil aKKyMYJISITOPHBIX 3JIEKTPOBO30B MPEIYCMATPUBAIOT COBMELICHUE KaMepbl
npeoOpazoBarenbHOM moacTanmuu ¢ kamepoit LI, YpoBens moia kamepsl 10KEeH
ObITh, KaK U HACOCHOM, Ha 0,5 M BbIlIE YPOBHS T'OJIOBOK PEIHCOB OKOJIOCTBOIBHOTO

nBopa. Pazmepsr TpaHchopMaTOpHOUM KaMeph IO ITTUHE OMPEEISIFOTCS TPOSKTOM.



Texnonmoruss nposeneHus kamepol LIIII He omimMuaeTcs OT TEXHOJOIUMU
MPOBEJCHUS MPOTSHKEHHBIX BRIPAOOTOK OKOJIOCTBOJIBHOTO ABOpa. Bee mepembruku u
3aJIeTKA IS TEPMETUYHBIX JBEPEil, HUILIM BBIITOJHIIOTCA IOCIE MPOBEACHUS U
KpEIUIEHUSI KaMepbl Ha IPOEKTHYIO JUIMHY. B MecTax yCTpOHCTBa IreépMETUYECKHUX
JBEpEN IPH MPOXOAKE BBIIOJHAKOTCS COOTBETCTBYIOIINE yIIMPEeHUs (IUTpoOsl). Jlis
AJIEKTPOBO3HOM OTKATKW B IEPBOHAYAIBLHOM HCIIOJIHEHUH OCTPBIE YIJIbl BBIPAOOTKHU
Cpe3aroTcsl, a ocie MPOXOAKH Ha MPOEKTHYIO IJIMHY, OOpPaTHBIM X0/10M, BbIpaOOTKa
OPUBOJUTCS B TPOEKTHOE cocTosiHuEe. KpemyieHue BbIpaOOTKM MOHOJUTHBIM
OETOHOM OCYHIECTBJSIOT C IIOMOINBID METAUIMYECKOM HAO0OpHOM omamyOKHu.
VYknaaky 6eToHa IpOU3BOAAT MEXaHU3UPOBAHO.

Tema 2.2. Kommiekc BHIpA00TOK CKJIaAa B3PbIBYATHIX BelIeCTB

Pacnonmokenne ckmamga B3phIBUaThIX MaTepuaioB (BM) B cucrteme
OKOJIOCTBOJIBHBIX JIBOPOB PETJIAMEHTHPYETCS CIACAYIOIMMHU MPABUIIAMMU:

— paccTosiHue OT ckiaaa BM o cTBOJIa m1axThl, OKOJIOCTBOJIBHBIX
BBIPA0OTOK, a TAKKE BEHTHISIIMOHHBIX JIBEPEH, pa3pylieHrue KOTOPhIX MOXKET
JIMIIUTh TPUTOKA CBEXKEr0 BO3JYyXa BCIO IIAXTy WJIM €€ 3HAYUTEIIbHBIC
Y4acTKH, JOJKHO ObITh HEe MeHee 100 M jyist kamepHoro ckiaga u 60 m as
CKJIQJIOB SYEMKOBOI'O THUIIA;

— paccTrossHEe OT ckiagoB BM 110 BBIpaOOTOK, CIIyKaIux s
MOCTOSTHHOT'O MPOXO0/Jia JI0JIeH, MPU CKJIaJaX KaMEpPHOIo TUIA JIOJKHO OBITh
HE MEHEE 25 M, MPHU CKJIaJax S4€MKOBOro tuna — He MeHee 20 m;

— BBIPAOOTKH, B KOTOPBIX PACITONIOKECHBI KaMEPhl WIIN SUYCUKHU IS
xpaHeHnuss BM, He MOKHBI HAXOJUTHCSI B HEMOCPEICTBEHHOM COOOIIEHUH C
[VIABHBIMU BBIPAOOTKAMM, OHU COEIUHSIOTCS C HUMH HE MEHEee 4YeM Tpems
MOIBOJIAIIIMMU BBHIPAOOTKaMHK, 00pa3yIOIIMMH IPYT C APYTOM MPSIMBIE YTIIbI;

— MOABONAIIME K CKJIaay BBIPAOOTKH JOJDKHBI 3aKaHUYUBATHCS
TYIIMKaMH JUIMHON HE MeHee 2 M U cedeHHeM He MeHee 6 M2;

Kax bl ckiiag BM 1oimkeH uMeTh 1Ba BbIXO/a, MPOBETPUBAEMBIX
CaMOCTOSITEJILHOU CTPYEU BO3/1yXa

Tema 2.3. Kamepsl 3JIeKTPOBO3HOI0 /1€110

KaMepbl ACIO OJICKTPOBO30B B OKOJOCTBOJIBHOM ABOPEC PACIIOIararoTCda Tak,

YTOOBI MOKHO OBIJIO 00ECTICYNTH OBICTPHIN U O€3 MaHEBPOB BBIE3]T AJICKTPOBO30B U3



JIETI0 Ha TOPOXHSAKOBYKD BETBb OKOJIOCTBOJIBHOTO JIBOPA, a TaKXKe 3ae3]
AIEKTPOBO30B JJI1 PEMOHTA U CTOSIHKY B JIETIO.

B 3aBuCHMOCTH OT ra30BOr0 pEeXUMa IIAXThl JI1 TPAHCHOPTUPOBAHUS IO
TOPU30HTAJILHBIM BHIPA0OOTKAM MPUMEHSIOT KOHTAKTHBIE (B IIaXTaX, HE OMACHBIX M0
ra3y " IbUIM) WIH aKKyMYJISITOPHBIE 3JIEKTPOBO3bI (B OMACHBIX IIaxTax). Kommieke
BBIPAOOTOK JIETI0 KOHTAKTHBIX 3JIEKTPOBO30B OOBIYHO BKIIIOUYAET PEMOHTHYIO
MacTepCcKylo u 3ae3ibl B jerno. Komruiekc BBIPAaOOTOK JEMo aKKyMYJISTOPHBIX
3JIEKTPOBO30B 00JIee CI0KEH U BKIIOYACT 3apsAHYIO TSl aKKyMYJISITOPHBIX OaTapei,
PEMOHTHYIO MAacCTEpPCKYI0 M BBIIPSIMUTEIbHYIO MOJCTAHLIMIO, BBIPAOOTKH IS
CTOSIHKM 3allacHbIX 3JIEKTPOBO30B M 3ae3ibpl B Jemno. J[mHa 3apsaHOd Kamepbl
OTIpEJIEIISIETCSl C Y4E€TOM pAcCTOSHUS MeXIy Oatapesmu, paBHoro 1000 MM u
HIMPUHBI CBOOOAHOrO mpoxoaa He MeHee 2500 MM Mexay KpallHUM 3apsIHbIM
CTOJIOM M CTEHKOM KaMmepsl. llIupuHa 3apsanHON KaMepsl ONPENENseTcs pa3MepamMu
3apSAHBIX CTOJOB M 3JIEKTPOBO30B, 3a30paMu MEXAY KPENbI0 U CTOJIOM, KOTOPBIN
JOJDKEH ObITh HEe MeHee 600 MM, MEXITy CTOJIOM U 3JIEKTPOBO30M — 250 MM, a Takxke

npoxojoM s Jrosieid He Menee 700 mm. BricoTa kaMephl 10kHA ObITH HE MEHEE
2200 mm.

3.4. TemaTuka ceMHHAPCKUX/MIPAKTUYECKHUX U JIA0OOPATOPHBIX
3aHATHH

TemaTuka npakTUUECKUX 3aHATHI (CEMHUHAPOB)

Tewma 3auaTHii:

. O6ocHOBaHME MapaMeTPOB TEXHOJIOTUU BO3BE/ICHUS YCThSI CTBOJIA.
. Pacuer rpaduka u mpou3BOIUTEILHOCTH MOBEMA MTOPOJIBI TPU MPOXOIKE CTBOJIA.
. PacueT mapameTpoB BOAOOTIMBA MPH NMPOXOJKE CTBOJIOB.
. MeToauka onpeaeneHus mapameTpoB U YCHINHN NMEPEABUKKH IIATA TTPU IIUTOBOM
TEXHOJIOTUU.
5. Opranmzarust pabOT MpU MUTOBON TEXHOJIOTUU U METOJIMKA MOCTPOCHUS rpaduka
UUKJINYHOCTH.
6. Pacuer mpon3BOAUTENTEHOCTH MPOXOTIECKOTO KOMOaHa.
. Pacuer mapameTpoB OypoB3pBIBHBIX paOOT M cocTaBieHue macnopta bBP s
TOPU30HTAJILHOM BHIPAOOTKY WIIM TOHHEIIS.a
8. BBIOOp KOHCTPYKIIMHU M PACUYET OTPAKIAIONINX KOHCTPYKIIMM CTEH KOTIIOBaHA TPU
OTKPBITOM CIIOCOOE CTPOUTENHCTBA MOJ3EMHBIX COOPYKEHUH.
9. Meroanka BbIOOpa TEXHOJOTUYECKHX CXEM [UJIsi TPOBEIEHUS BBIPAOOTOK
OYpOB3PHIBHBIM U KOMOAHHOBBIM CIIOCOOOM.
10.PacueT mapamMeTpOB TEXHOJOTHH 3aMOPAXKUBAHUS TPYHTOB.
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11.Bb10Op TEXHOJOTMM W pacyeT OCHOBHBIX IMAPaMETPOB BOJOMOHMKEHHS MpU
CTPOUTEIHCTBE TOHHEIIEH.

3.4.2. JJaGopaTopHbIe 3aHATHS HE MPETyCMOTPEHBI

3.5 TemaTnka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)
KypcoBo# MpoeKT He MpeyCMOTPEH

4.YuyeOHO-MeTOAMYECKOEe U HH(POPMALTMOHHOE o0ecreyeHne

OcHnoenas numepamypa

4.1. ®enepanbublii 3akoH Ne384 PD ot 30 nexadbps 2009 roga « TeXxHUYECKUMA pErIaMeHT O
0€30MaCHOCTH 3JITaHUH U COOPYKECHUI.

4.1.2 CHUII I1-94-80. ITonzemubie ropHble BeipaboTku. M. Ctpoiin3aat, 1982 rog.
4.1.3I'paxnanckuii konexc PO, u.ll. Ne14 — @3 ot 26 suBaps 1996 r.
4.1.3I'pagoctpouTtenbHbiii Kojieke PD. Noe190 — @3 ot 29 nekabps 2004 r.
4.1.4.®enepanbubiii 3akoH oT 27 nexadps 2002 1. Nel84 — @3 «O TexHHYECKOM

PEryIUPOBAHUM.

4.1.5 ®enepanbubiii 3aK0oH 0T 30 nexadpst 2009 r. Ne384 — @3 «TexHuueckuil periiaMeHT
0 0€30IaCHOCTH 3JJaHUI U COOPYKEHUI

4.2 Kaprosus b.A., ®enynen b.U., lllynnmuk M. H. u gp. IllaxTHOe M moazemHoe
cTpouTtenbetBo (ToM 1). -M., U3a-so. MITY, 2003;

4.3.@eqroxknn B.A., ®enynen b.M. PexoHcTpykuus ropHelX npegnpuartui. - M.:
Henpa, 1988.

4.4 Ab6pamuyk B.II., Brnacos C.H., MoctkoB B.M. Ilomzemusie coopyxenus. M., TA
Wnxunupunr, 2005.

4.5 1llaxTHOE W MOJ3EMHOE CTPOMTEIBCTBO B IPUMEPAxX U 3afadax: Yueb.mocobue / [IpoTocens
A.T'., Honruit U.E., Oropomnuxoe O.H., Ouxypo B.M. CII6, Canxr-IletepOyprckuii TopHbIi
uHCTUTyT, 2001.

4.6 I'maBatckux B.A., Momyanos B.C. CtpoutenscTBO METpONONUTEHOB: YdeOHOe mocobue /
ITon.pen. I'maBarckux B.A. Mapmipyt, 2006.

4.2. /lonoanumensvhan aiumepamypa

4.4. Komenes K.B., TomacoB A.I'. Ilogaep:kanne, peMOHT U BOCCTAHOBJIEHUE TOPHBIX
BbIpaboTok. - M.: Henpa, 1985.

4.4, ©ponos B.I1. CTpoutenbcTBO M peKOHCTPYKILKS OI3EMHBIX pyAHUKOB. - M.: Henpa,
1988.

45. ®enynennr b. W. CrpoutenbctBO M PEKOHCTPYKIUS  TOPHOAOOBIBAIOIINX
npennpustuii (I vacte). - M: MITY, 1993

4.6 Tlepuon coopyxeHuid u opopMmieHHs NpoekTHOH mokymeHtanuu (Obdelka, Arka,
AutoCAD). HudopmanmoHHO-IOUCKOBbIE cHUCTeMbl: «CTpolKoHCYIbTaHTY», «Koaekey,
«NormaCSy», «Scopusy, «ScienceDirect».



4.2.2 DiieKTPOHHBbIE 00pa3oBaTeIbHbIE PeCYPChI

[IpoBeneHME 3aHATHI U aTTECTAIIUA BO3MOXKHO B JUCTAHIIMOHHOM (popmare ¢
MIPUMEHEHHEM CUCTEMbI JUCTaHIIMOHHOTO 00yueHus yausepcuteta (CJO-LMS) Ha ocHOBe
pa3zpaboTaHHBIX Kadeapoil 3JIeKTpOHHBIX 00pa3oBaTenbHBIX pecypcoB (DOP) o Bcem
paszaenaM mporpaMMbl:

Hazsanue D0P CcblUika Ha Kype
«TexHonorust COOpyKeHHUst
COTIPSIKCHHUI U BHIPAOOTOK D0P HaxoauTcs B CTaauu pa3paboTKu
OKOJIOCTBOJIBHOT'O JIBOPa»

Pazpaboranubsie DOP BKIHOYAIOT TPEHUPOBOYHBIC U UTOTOBBIC TECTHI.
[Topsimok mpoBeneHus paboT B JUCTAaHIIMOHHOM (OopMaTe YCTaHABIMBACTCS
OTJIENbHBIMU PACTIOPSHKEHUSIMU MPOPEKTOPA MO YUeOHOM paboTe u/uiu eHTpOM ydeOHO-
METOANYECKOUN paboTHI.
Kaxxapiii cTyneHT obecrieueH HHIMBUyaTbHbIM HEOTPAHUUYEHHBIM JJOCTYIIOM K 3JIEKTPOHHBIM
oubmmorekam ynusepcurerta (http://lib.mami.ru/lib/content/elektronnyy-katalog). Ccpiika Ha

AJICKTPOHHYIO OUOIHNOTEKY:
https://online.mospolytech.ru/course/view.php?id=7621&section=1

WnTepreT-pecypenl: gost.ru, stroyportal.ru, zodchiy.ws, stroyoffis.ru,
normdocs.ru, stroi.mos.ru, tk465.ru, nop.ru, nostroy.ru.

4.2.3 Tlepnoaudeckue U3aHUs:

1.  Kypnansl: «ToHHETM 1 MeTpONOIUTEHB», «[l0/13eMHOE TPOCTPAHCTBO
mupay, «[ mokayd», «['opablii )xypHam», [ TUAB (ropabiii nHGOPMaITMOHHBIN
aHaJuTHYeCKui OroyieTeHp), «MiningEngineering, International,
«JournalofRockMechanicsandMiningSciencey, )KypHaibl pa3jeia
TeMaTH4YSCKOro pyopukaropa cairta http.//elibrary.ru (kox 52.00.00, pyOpuxa
«I"opHOE memoy).

1. XKypuansr: «Yroasy, «I['moxayd», «['opublii xxypHam», [ TADB (ropHbIit
MH(POPMALIMOHHBIN aHATUTHYECKUM OroJIIeTeHb), «Mining Engineering,
Internationaly», «Journal of Rock Mechanics and Mining Science», >KypHabI
pasJiella TeMaTHIEeCKOTo pyopukaropa caira http.//elibrary.ru (xkomx 52.00.00,
pyOpuka «I"opHOE 1esI0»).



http://lib.mami.ru/lib/content/elektronnyy-katalog
https://online.mospolytech.ru/course/view.php?id=7621&section=1

4.3 Ilpocpammnoe ovecneuenue u Humepnem-pecypcol
KommnbroTepHble TakeThl IPOTrpaMM JIJIsl pacyeTa MoI36MHBIX

KOHCTPYKIIUH 11 0ohpMIICHUS TpapUUSCKIX MaTEPHAIIOB IIPH

BEITTOJIHEHNH KypcoBoro npoekra( AVioCAD).

HNHbopMallMOHHO-TIOUCKOBBIE CUCTEMEL: « CImpouKoHCy1bmanmy,

«Kooekcy, «Norma CSy, «Scopusy, «Science Directy.

1.2 JluuneH3uOoHHOe W CBOOOJHO PpPACHPOCTPaHsAEMOEe TMPOrPaMMHOE
o0ecreyeHue
1. MonOduc — poccuickas KomnaHuA-pas3paboTuMK Ge30MmacHbIX OPUCHBbIX pelleHui ans

1.3

obuweHns M coBmecTHOM paboTbl Cc AoKymeHTamu (AnbTepHatmBa MS  Office)
https://myoffice.ru/

Mnatpopma nanoCAD — 3TO poccuiickaa nnatdopma AAA  MNPOEKTUPOBAHUA U
MOJEeNNpoBaHMA OBBEKTOB pPas3/MYHON cnoXKHOCTU. Moaaep:kka dopmatoB *.dwg u IFC
Aenaet ee OTINYHbIM peweHnem ana coemeleHunsa CAMP- n BIM-TexHonornn. ®yHKLMOHaN
nnaTpopmbl  MOXKET  OblTb  pacClUMpeH C  MNOMOLLbIO  CheuuanbHbIX — Mogynei
https://www.nanocad.ru/support/education/

Cuctema TpexmepHoro MOAEeNnpoBaHuUA «KOMMAC-3D»
https://edu.ascon.ru/main/download/freeware/

VALTEC.PRG.3.1.3. T[lporpamma pgna TennoTeXHUYECKUX W TruApaBANYECKUX pacyeTos
https://valtec.ru/document/calculate/

OHnaiH pacyeTbl ABOK-CODT https://soft.abok.ru/help desk/

CoBpemenHble npodeccnoHaNbHbIe 0a3bI JAHHBIX H HH(POPMAIHOHHbIE

CIIpaBOYHBIC CUCTEMBI

ok wnNpRE

Poccuiickaa HaumoHanbHaa 6ubnmoTeka http://www.nlr.ru

3BC «YHuBepcutetckan 6mbanoteka oHnaH» https://biblioclub.ru/index.php

HayyHas anekTpoHHas 6ubanoteka http://www.elibrary.ru

Poccuiickan rocyaapctseHHas bubavorteka http://www.rsl.ru

O6pasoBatenbHas nnatdopma FOPAUT http://www.urait.ru

«TexaKkcnepT» — CAPaBOYHAA CUCTeMa, MpPefoCTaBAAOWAA HOPMATUBHO-TEXHUYECKYIO,
HOPMaTMBHO-MPaBoBYo MHPopMaLmio https://Texakcnepr.cant/

HM «ABOK» — NOMOLWHMK UHXKeHepa No OTONNEHWIO, BEHTUAALUKN, KOHANLNOHNPOBAHUIO
BO34yXa, TeNN0CHabXeHUIo 1 CTpouTenbHoM Tennodusmke https://www.abok.ru/

E-LJOCbE — 3neKTpoHHbIN 3Kon0r. He3aBucMmas MHPopMaLmMa O POCCUIACKMX OpraHM3aLmax,
6a3a HOPMATUBHbIX OOKYMEHTOB 7 3aKOHOAATe IbHbIX aKToB
https://e-ecolog.ru/

NHKeHepHan caHTexHMKa VALTEC (katanor npoAyKuuu M HOPMATMBHAA [AOKYMeHTaums)
https://valtec.ru/

5. MaTepuaJIbHO-TeXHHYECKOe o0ecneuyeHne

Jns  npoBeneHHs  JEKUMOHHBIX  3aHATUNH  MCIONB3YIOTCS — ayIUTOPUH,  OCHAIllEHHBIE
KOMIIBIOTEpAaMH, MHTEPAKTUBHBIMU JOCKaMH, MYJbTUMEAUMHBIMU INPOEKTOPAMHM U JKpaHAMHU:
AB2305, AB4212a wu aynutopuum obmero ¢onaa. g npoBeNeHUS CEMHUHApPCKUX U
71a00paTOPHBIX PabOT UCIONB3YIOTCS ayauTopun: AB2304


https://myoffice.ru/
https://www.nanocad.ru/support/education/
https://edu.ascon.ru/main/download/freeware/
https://valtec.ru/document/calculate/
https://soft.abok.ru/help_desk/
http://www.nlr.ru/
https://biblioclub.ru/index.php
http://www.elibrary.ru/
http://www.rsl.ru/
http://www.urait.ru/
https://техэксперт.сайт/
https://www.abok.ru/
https://e-ecolog.ru/
https://valtec.ru/

6. MeTtoauyeckue peKOMeHAANMHU

6.1 MeTonnueckue peKOMeHJAANMH AJsl TMpenogaBaTesisi MO OPraHU3alMHU
00y4eHust

6.1.1 IIpenogaBaTenb OpraHU3yeT NPENOJaBaHUE TUCIUILIMHBI B COOTBETCTBUU C TPEOOBAHUSIMU
«ITonoxenust 00 opraHnuzalu 00pa3oBaTeIbHOrO Mporuecca B MOCKOBCKOM MOJIUTEXHUYECKOM
VHHUBEPCUTETE U €ro (PUTHaiax», yTBepKACHHBIM PEKTOPOM YHUBEPCHUTETA.

6.1.2 Ha nepBoM 3aHsTUM MpeIioiaBaTeslb JOBOJUT A0 CBEJICHUS CTYIEHTOB Co/iep KaHue paboueit
nporpaMMmsl qucuuiuinasl (PI1T).

6.1.3 IIpenogaBaTenb 0COOCHHO 0OpalIaeT BHUMAaHKUE CTYACHTOB Ha:

— BuAbl M GOPMbl NPOBEAEHUA 3aHATUIA NO AUCLMNAMHE, BKIOYaA MNOPAAOK MPOBEAEHWSA
3aHATUMN C NPUMEHEHUEM TEXHONOIMN  AUCTAHUMOHHOIO O0Oy4YeHMA WU CUCTEMbI
AMCTaHUMOHHOro obyyeHunsa yHuepcuTeTa (COO MockoBckoro MNoantexa);

— BUAbl, COAEpXaHMe W TMOPALOK NPOBEAEHUA TeKYLLero KOHTPO/A YCNeBaemocTV B
COOTBETCTBUM C GOHAOM OLLEHOYHbIX CPEACTB;

— dopmy, cogeprkaHne U NOPALOK NPOBEAEHUA NPOMEKYTOUHOW aTTecTaLMmn B COOTBETCTBUM
¢ $OHA0M OLEHOYUYHbIX CPeACcTB, NpeaycMoTpPeHHbIM P,

6.1.4 IlpenogaBarens AOBOAUT IO CBEACHUS CTYICHTOB I'padUK BBIIOJIHEHUS y4eOHBIX pador,
npeaycmorpeHHbix PIT/I.

6.1.5 IlpenonaBarens peKOMEHAYET CTYJEHTaM OCHOBHYIO U JIONOJHUTENBHYIO JIUTEPATYPY.
6.1.6 IlpenonaBarens HpeaOCTaBIseT Mepel, MPOMEKYTOYHOW aTTecTalnued (dK3aMEHOM WITU
3a4€TOM) CIIMCOK BOIIPOCOB JJIsl IOJITOTOBKHU.

6.1.7 [IpenogaBaTenu, KOTOPHIE MPOBOISAT JIEKIIMOHHBIE U TPAKTHUYECKHUE (CEMUHAPCKUE) 3aHATHUSA,
COTJIACYIOT TEMAaTHYECKHI TUIaH MTPAKTHYECKHUX 3aHATUN, YTOOBI HCIIOJIB30BATh CIUHYIO CHCTEMY
0003HaYeHH, TEPMUHOB, OCHOBHBIX MOHSATUHN AUCIUTUIMHBI.

6.1.8 [Ipu MOATOTOBKE K CEMHUHAPCKOMY 3aHSITHIO TI0 IIEPEYHIO OOBSIBICHHBIX TEM MPETI0IaBATEITIO
HEO0OXOIUMO YTOUHHUTH IJIaH WX mpoBeneHus, coriacHo PILJ, mpoaymars GOpMymupoBKH U
coJiepKaHue YYEOHBIX BOIPOCOB, BHIHOCHUMBIX Ha OOCYXJIEHHE, O3HAKOMHUTHCS C TMEepeUyHEM
BOITPOCOB 10 TEME CEMUHApa.

B xone cemuHapa BO BCTYNMUTEIHHOM CIIOBE PACKPBHITh MPAKTUYECKYIO 3HAYUMOCTH TEMBI
CEMHUHAPCKOTO 3aHITHSI, OMPEIETUTh MOPSAOK €ro MPOBEIACHH, BpeMs Ha OOCYKICHHE KaXI0TO
yaeOHoro Bompoca. Mcrons30Bath (pOHTAIBHBIN OMPOC J1aBasi BO3MOXKHOCThH BBICTYITUTH BCEM
CTyJIGHTaM, ITPUCYTCTBYIOIIUM Ha 3aHATHH.

B 3akirounTeNnbHOM YacTH CEMHUHAPCKOrO 3aHSTHUS CIEAYET MOJBECTH UTOTU: JaTh OLEHKY
BBICTYIUIGHUM KaXJOT0 CTYJAEHTAa W y4eOHOW Tpynmbl B 1EJIOM. PacKphITh MOJOXHUTEIbHBIC
CTOPOHBI M HEJOCTATKHU MPOBEACHHOTO CEMUHAPCKOT0 3aHATHsI. OTBETUTH HA BOMPOCHI CTYI€HTOB.
Boigats 3ananus U1 caMOCTOSTENIbHON pabOThI 110 MOJATOTOBKE K CIIEAYIOIIEMY 3aHSITHIO.

6.1.9 IlenecooOpa3Ho B XoJe 3amIUTHl pedepaToB, TaOOPATOPHBIX pabdOT, KYPCOBBIX paboOT U
MPOEKTOB 33J1aBaTh BHICTYMAIOIIUM M ayJUTOPUM JTOTIOJIHUTEIbHBIE U YTOYHSIONINE BOIPOCHI C
[ENbI0 BRISICHEHHUS UX MO3ULIUHI M0 CYIIECTBY 00CYKIaeMBIX TTPOOIIEM.

Bo3MmoxxHO TpoBeleHUE 3aHATUN W aTTeCTalluidl B JHUCTAaHIIMOHHOM (opMaTe ¢ MPUMEHEHHEM
CUCTEeMBI AucTaHIIMOHHOTO o0yueHus: yHuepcuteta (C1O Mockosckoro [lonurexa).

6.1.10 ITopsimok mpoBeneHust paboT B JUCTAHIIMOHHOM (popMaTe ycTaHaBIMBAETCS OTACITHbHBIMU
pacmlopsHDKeHUSMH TIPOPEKTOopa MO y4uyeOHOW paboTe W/WiM LEHTPOM Y4eOHO-METOIUYEeCKON
paboTHI.

6.2 MeTonnueckue yKa3aHus JJisl 00y4aKOIIHUXCSI 0 OCBOCHH IO TUCIUNTHHBI

6.2.1 CryneHTy HEOOXOIMMO COCTaBHTH Juisi ceOs TrpaduK BBIIOJHEHUS Y4eOHBIX pPadoT,
npeaycMotpenHbix PIIJI ¢ yu€rom TpeGoBaHMM Ipyrux QUCHUILIMH, U3Y4aeMbIX B TEKYyILIEM
cemecTpe.



6.2.2 Ilpu mpoBeAeHHWU 3aHATHH W TPOLEAYP TEKyLIe W TPOMEXYTOUYHOW AaTTEeCTallud C
UCTIOJIb30BAaHUEM MHCTPYMEHTOB MH(OPMAIIMOHHON 00pa30BaTeIbHOM Cpelbl AUCTAHIIMOHHOTO
obpa3zoBanus yausepcutera (CJJO Mockosckoro Ilonurexa), kak BO BpeMsl KOHTaKTHON paboThI
C IIperojaBaTesieM, TaK M BO BPEMs CAMOCTOSATEILHON pabOTHI CTYAEHT JOJDKEH 00ECIeUnTh
TEXHUYECKYI0 BO3MOXKHOCTb JMCTAaHIIMOHHOTO TIOAKIIIOYEHHUS K CHCTEMaM JHCTAaHIIMOHHOTO
oOyuenus. Ilpm OTCyTCTBMM TakoiW BO3MOMKHOCTH OOCYOWTH CHTYAaIlHIO C IPENoJaBaTelieM
JVCLIATUTAHBL.

6.2.3 K mpoMexyTO4HOI aTTecTalluy JOMYCKAIOTCS TOJBKO OOydaroluecs, BHIIOJIHUBIINE BCE
BUBI Y4€OHOH pabOThI, MpeTyCMOTpEHHBIE paboueit mporpammoit aucuuruinasl (PTLT).

7.0H1 OLICHOYHBIX CPEACTB

7.1MeToAbI KOHTPOJISAA M OLICHUBAHUS Pe3yJIbTATOB 00y4eHHUsA

7.211Ika1a 1 KPpUTEPUH OLICHUBAHUS Pe3yJbTATOB 00y4YeHHS

7.3.0neHo4HbIE CPeACTBA

7.3.1. Texyuuii KOHTPOIb
KoHTpobHbIE BONPOCHI

1. U3 kakux BLIpa6OTOK H KaMCpP COCTOUT OKOJIOCTBOJIbHBIN ABOp erJ'IBHOﬁ IIaXThI?

2. Hoquy PEriIaMCHTUPYIOTCA MUHHUMAJIBHO JOITYCTUMBIC PACCTOSHUS MCKIY
MMPOTAKCHHBIMU BLIpa6OTKaMI/I OKOJIOCTBOJIBHOI'O ,[[BOpa?

Kakue kpenu npuMeHsIoT B BHIpaOOTKaX OKOJIOCTBOJILHOTO J1BOpa?

Kakoe o0opynoBanue NpuMEHSIOT U BO3BEICHHUSI MOHOJIMTHON OSTOHHOU 1
xKene300eTOHHOM Kpernn?

UTo BXOIUT B KOMILJIEKC KaMep U BBIPAOOTOK TJIABHOTO BOJAOOTIIMBA?
Ha3oBuTte bl HACOCHBIX Kamep. B ueM ux npenmyniecTsa u HEAOCTATKU ?
Kakue TpeboBanus mpeabaBISIOTCS K KaMepaM IJIaBHOTO BOJAOOTINBA?
Kaxkue TexHomornueckue cxeMbl MpOoXoIKu kamep Bel 3HaeTe?

© o N O

Kak IpoXoadAT KOJOAUBI HACOCHBIX KaMep?

10. B yeM 0cOOEHHOCTH KOHCTPYKIIMH U TEXHOJIOTHH TTPOBEJICHUS KaMephl IICHTPaTbHON
OJI3EMHOM ITOACTAHIIHN?

11. Kakwue tumsl ckiianos BM Bel 3Haere?

12. Kaxue TpeboBaHUS MPEABABISIOTCS K PACIIOTIOKEHUIO M 000PYIOBAHHIO TTOA3EMHBIX
ckiagoB BM?

13. YTo BXOJWT B KOMIUIEKC BHIPAOOTOK JIENIO KOHTAKTHBIX M aKKYMYJISITOPHBIX 3JIEKTPOBO30B?
Kak npoxoasitcs 3Ti BeIpabOTKH?

14. B yeM 0cOOEHHOCTH MPOXOJKU M KPETJICHHsI HAKJIOHHBIX XOJIKOB B OKOJIOCTBOJIBHBIX
JIBOpax?.

15. KakoBo Ha3HaueHHe U KOHCTPYKIMS KOMIUIEKCAa KaMep 3arpy304HbIX ycTpoiicTB? B kakoit
MOCJIEI0BATEIHHOCTH U 110 KAKOH TEXHOJIOTUU MPOXOASATCS 3T KaMepbl?

16. Kakwne xamepbl BCTOMOTATEILHOTO Ha3HAUYeHUs Brl 3HaeTe?



17.
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20.
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UYto Takoe COnpsKEHUS U 10 KaKUM MpU3HAKaM UX MOXKHO KJIacCU(PHUIIMPOBATH?
HazoBute KOHCTPYKIIMH Y3JIOB COMPSIHKEHUM.

YKakuTe mapaMeTphl KpyKall y3JI0B CONPSKEHUH KopoOoBoro cBoja. Kak onu
paccUMTHIBAOTCS ?

YTo Takoe «OBIK» Yy3J1a COIIPSKCHUSA U KAKOBbI OCHOBHBIC napaMeprl?

Kakue TexHoI0rn4eckie cXxemMbl IPUMEHSIOT IIPU POXOAKE U KPEIIEHUH CONPSKEHUN
BbIPa0OTOK OKOJIOCTBOJIBHBIX IBOPOB?

7.3.2. IIpomexxyTOdHas aTTeCTaIUs

Hpumepbt mecmoevlx 60npocoe6

1. Yro Bamsier Ha BBIOOp crmocoba MPOXOAKH TOPU3OHTAIBHON BHIPAOOTKH HEOOIBIION

wionaau nonepeunoro ceuenus (HIITIC)

- pa3Mephl NOMEPEYHOI0 CEYCHUSI BEIPAOOTKHU
- KOO PHUIHUEHT KPEMOCTH ITOPO/T
- JUIMHA BBIPAOOTKU
- KOO(QPHUIHUEHT KPENOCTH MOPOJI ¥ pa3MephI MOTIEPEYHOr0 CEUSHUS BRIPAOOTKU
2. 'opuzonransubie BeipaboTku HIITIC B ckanbHBIX MOPOAAX MIPOXOASIT
- OypOB3PBIBHBIM CIIOCOOOM
- IIUTOBBIM CIIOCOOOM
- KOMOAHOBBIM CIIOCOOOM
- OypOB3PBIBHBIM M KOMOAHHOBBIM CIIOCOOAMHU
3. 'opusonransubie BeipadoTku HIITIC B monyckanbHBIX OPOJaX MPOXOIAT
- BBC u xoM0aifHOBBIM criocoOoM
- KOMOatHOBBIM cIOCOOOM
- IIIATOBBIM CIIOCOOOM
4. T'opuzontansublie BoipaboTku HIIIIC B c1aGpix HEYCTOMUYMBBIX OPOIaX MPOXOAAT
- BBC 1 koM06aiiHOBBIM CIIOCOOOM
- KOMOatHOBBIM CIOCOOOM
- IIIATOBBIM CIIOCOOOM
5. K cpencTBaM B3pbIBaHUS OTHOCAT
- natpoH BB, xancyns-neronarop (KZI)
- NaTpoH-00E€BHK KOMMYTAllMOHHBIE IPOBOJA, MarucTpajibHbIE IPOBOAA M
B3pBIBHAsI MallliHa
- K wiu s3exTpoAeToHaTop, KOMMYTAIlMOHHBIE IPOBOJIA, MarucTpajibHbIE
IIPOBO/JIA U B3pbIBHASI MallliHA
6. Koapunuent ucnons3osanus mmypa (KUIL) sto
- OTHOILIEHHE JUTMHBI 3aps/a K JUIMHE IIIypa
- OTHOLIEHHE JUTMHBI IIITypa K JJIMHE 3apsaa
- OTHOILIEHHE JUIMHBI 3apsijia K IMaMeTpy Imnypa
7. Koapdunuent nznumka ceuenus (KUC) sto
- OTHOILIGHHE JJMaMeTpa 3apsjia K IuaMeTpy Imypa
- OTHOUICHHE IJIOLIAN CEYEHUS BUEPHE K IJIOLIAAN CEYEHHUSI B IPOXOJIKE
- OTHOILICHHE TUIOMIAN CEYEHUS B MPOXOJIKE K IJIOLIA I CEYCHUs] BUEpPHE
8. llImyps! OypsT
- PY4YHBIMH CPEJCTBAMU OypeHUs
- MEXaHU3UPOBAHHBIMH CPEJICTBAMU OYpEHUS
- PYYHBIMH U MEXaHU3HPOBAHHBIMU CPEACTBAMU OypEeHHS



9. B ropuzonTtansubix Beipadbotkax HIITIC nmopoay rpy3st
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- MaIllMHAMH TIEPUOTUIECKOTO ACHCTBUS

- MAIIMHAMH HETIPEPBIBHOT'O AEUCTBUSA U CKPEIIEPHBIMU YCTAaHOBKAMU
- MAallMHAaMU [EPUOJUYECKOTO U HEIPEPBIBHOIO JEHUCTBUSA M CKPEIEPHBIMU

yCTaHOBKaMHU
[IpoxoauecKuii UK 3TO

- MEpeYeHb OCHOBHBIX M BCIIOMOTaTENIbHBIX Olepalui, MOCJe BBIMOIHEHUS
KOTOpPBIX 320011 cMelIaeTcs Ha HEKOTOPYIO 3aJaHHYIO BEIMYHHY (3aX0/KY)

- MepeYeHb OCHOBHBIX, BCIIOMOTaTEIbHBIX U JOTOJHUTEIBHBIX ONEpaluii, mocie
BBITIOJTHEHUST KOTOPBIX 3a00i cMelaeTcss Ha HEKOTOPYIO 3a/laHHYI0 BEJIMYUHY

(3ax01KYy)

- IIepeYeHb OCHOBHBIX M JIONOJIHUTEIBHBIX OIEpaluii, IOCIe BBIIOIHEHUS
KOTOPBIX 32001 CMeNIaeTcsl Ha HEKOTOPYIO 3a/IJaHHYI0 BEIMYMHY (3aXOKY)

. ITpogoIKUTETBHOCTD TPOXOAYECKOTO IIUKIA 3TO
- BpPCMs BBIIIOJIHCHUA OCHOBHBIX M BCIOMOTI'ATCIbHBIX onepaunﬁ C YUYCTOM HX

BO3MO>XHOT'O COBMEILIEHUS
- CyMMapHO€ BpeMsI BBITIOJIHEHUSI BCEX ONeparnit
- BpeMsl BBITMIOJIHEHHsI OCHOBHBIX OIepaluit
[Ipoxogueckue koMOaitHbI OBIBAIOT
- POTOPHOTO ¥ U30MPATEIILHOTO THITA
- POTOPHOTO ¥ OYpOBOTO THIIA
- KOMOMHUPOBAHHOTO JICHCTBUS
[Tpoxomueckuit mumt (I1LL[) 3To

- BpeMeHHas MepeBUKHAs KPEeTlb, TOJT 3alIUTON KOTOPO cO37at0Tcsl Oe30MacHbIe
YCJIOBHS TIO IPOXOJIKE MTOPOJIBI U BO3BEIACHUIO MOCTOSIHHOM Kperu

- CaMOXO/JiHas MalllvuHa JJIA IIPOXOAKH BBIpa6OTOK

- MeTaJUTMYeCKasi 000JIOUKa, MO/ 3allUTOH KOTOPOM CO3/aloTcsi Oe30macHbIe
YCJIOBHS IO TIPOXOJIKE MOPOIbl M BO3BEJCHHIO BPEMEHHOM U TIOCTOSIHHOW KPeru

[leperoHHbIE TOHHEIN METPOIIOJIUTEHOB CTPOSAT
- OTKPBITBIM, TIOJTY3aKPBITBIM U 3aKPBITHIM CIIOCOOAMU
- OTKPBITHIM U 3aKPBITHIM cioco0aMu
- 3aKPBITHIM U MOJTY3aKPBITBIM CIIOCOOaMU
CraHUUU METPONOIUTEHOB OBIBAIOT
- HaJ[3€MHBIMH, HA3€MHBIMH U [TO3€MHBIMU
- Ha3eMHBIMH U 10136 MHBIMU
- HaJI3€MHBIMH U MIOJI36MHBIMU
[TonzemHble cTaHIIMN OBIBAIOT
- IMJIOHHOT'0, KOJIOHHOTO ¥ OJHOCBOAYATOrO THIIA
- IJIOHHOTO U MJIaTPOPMEHHOI0 TUIIA
- KOJIOHHBIE U OJIHOCBOYATHIE
Ha xakue yactu nenurcs nonepeyHoe ceueHne TOHHENS
- KaJIOTTa U LITpocca
- KaJIoTTa U OoKa BHIpaOOTKHU
- IITpOCca U JOTOK
HoBoaBcTpuiickuii criocod mpoXoKu TOHHES 3TO MPOXOIKa
- LITPOCCHI
- [10 YacTsAM C BO3BEJICHUEM BPEMEHHON Kpenu
- KaJIOTTBHI, a 3aT€M IITPOCCHI

aTTECTAllMHU 110 UM TOIraM 0CBOCHUSA NTUCHUITIMHBI
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KoHTpoJibHBIE BONIPOCHI
Ilpumepnuvie eonpocel kK ammecmayuu 6 hopme IK3amena
JU1 KOHTPOJIsl yCBOEHMSI CTYIEHTOM 3HAaHUI M HABBIKOB I10 Y4€OHOH AUCIUILIMHE IPOBOAUTCS
arrecTanus B (opMe 3K3aMEHOB. DK3aMEHbI IPOBOJATCS B (hOpME YCTHOTO OTBETA HA TPH
BOIIpOCA 110 TEMaM Kypca.
IIpuMepHBIii IEpeYeHb BOIIPOCOB VISl 3K3aMEHOB:
1. OcHOBHBIE 3a7aun B OOJACTH CTPOUTENHCTBA TOPHBIX HPEANPUATHH U HOA3EMHBIX
COOPYEHHI B CBETE IKOHOMHUYECKOTO U COLHAIBHOTO pa3Butus PO.
2. CnocoObl CTPOUTENBCTBA TOPU3OHTAIBHBIX TOPHBIX BEIPAOOTOK B 3aBUCUMOCTH OT (PU3HKO-
MEXAHUYECKUX CBOWCTB FOPHBIX MOPOJ.
3. dakrtopsl, BIUAIOIIKME Ha BBIOOP (POPMBI U pa3sMEpPOB IONEPEHUHOIO CEYEHUs T'OPHOIL
BBIPA0OTKH.
4. TUNoBbIE CEUEHMsI TOPHBIX BEIPAOOTOK U IOKYMEHTHI, UX PErIaMEHTHPYIOLIHE.
5. Haubouee pacripoctpaneHHbIe (POPMBI TOTIEPEUHBIX CEUEHUH TOPU30HTAIBHBIX BHIPAOOTOK.
6. ITapameTpbl OypOB3pBIBHBIX padOT, M OT KAaKHX YCJIOBUI OHH 3aBUCHAT.
7. BB u CB, nmpumeHseMble NPH CTPOUTEIHCTBE BBHIPAOOTOK B OJHOPOJHBIX CKAIBHBIX
OpOJIAX.
8. Pacxox BB. Ero pazmepnocts. Onpeznenenue pacxona BB.
9. Jlmamerp HIMypoB, NPUMEHSEMBIX INPU CTPOUTEIHCTBE TOPU3OHTAIBHBIX BBIPAOOTOK B
OJIHOPOJHBIX CKallbHbIX Tmopojax. Kakue pe3ynbrarhl [gaeT NpPUMEHEHHUE IIIYypOB
MOBBILICHHOIO AraMeTpa?
10. dakrtopsl, BIUSAIOMINE HAa KOJUYECTBO MIMYpoB B 3aboe. OmpenerneHUe BECOBOTO
kosinyectBa BB, ero pasmepHocTs. MeToaMKa onpeaeaeHus KoJIn4yecTBa IIypoB B 3a00e.
11. Tuner BpyboB. Hambonee pacmpocTpaHEHHBIE OTPBIBAIOIIME M JPOOSIIME BPYOBI.
OcobeHHOCTH PabOThl KOHTYPHBIX LIITYPOB.
3aBUCUMOCTH [NIYOUHBI LIIYPOB OT pa3MEPOB MONEPEYHOI0 CEYEHMsI BbIpaOOTKHU. MeToanka
olpeieNIeHus TIyOUH IIIypOB.
KHWIII n ero BenmmuuHa.
KHNC u ero BennunHa.
Tuns! MamumH uisg OypeHus mnypoB. VX TeXxHuYecKkass XapakTepUCTHKA.
Opranuzanus OypeHus mmnypoB B 3a0oe. CpeaHue BeNIWYMHBI MJIOLIATM 320051 HAa OJHY
OypuiibHYyIO MalnHy. PasmeTka mmypos.
. 3apspKkaHue U B3pbIBaHUE. Mepbl 6€30MacHOCTH.
Tuns! norpy3o4nbix MamuH. [lyTn yBenrueHus: ux Npou3BOIUTEIBHOCTH.
Cpembl IpOBETPUBAHUS BBIPAOOTOK. BEHTUIISATOPEI U TPYOBI AJIst MPOBETPUBAHUS.
VYcnoBus nmpuMeHeHus BpeMeHHOH kpenu. Haubonee pacmpocTpaHeHHBIE KOHCTPYKIUH
BPEMEHHOM KPETH.
Y CcTpoiCTBO BOJOOTIIMBHBIX KAaHABOK, UX KOHCTPYKIIMH U 00JaCTh IPUMEHEHHUS.
Cxema paboThel KoHBeWepHoro mneperpyxarens. IIpunuun paGoTbl OYHKEpOB-IIOE3IOB.
[Torpy3o4Ho-10CcTaBOYHBIE MAIMHBL. W 0051aCTh UX TPUMEHEHUSI.
@akTophl, BIMAIOIINAE HA IPOJOJDKUTEIBHOCTh NPOXOAYECKoro nukia. OmnpenencHue
CKOPOCTH TIPOXOJKHU BBIPAOOTKH (TEXHUYECKOW M KayleHmapHOW). [Ipon3BOoAMTEIHHOCTD
TpyZa Ipu NPOBEICHUH FTOPU30HTAIBHBIX BEIPA0OTOK U (DaKTOPHI, HA HEe BIUSIOIINE.
@axTophl, BIUSIOLUIME Ha BHIOOp crocoba MpoBeneHUs BbIPAOOTKH B HEOJHOPOIHBIX
nopojax (y3KUM WIH IUPOKUM 3a060eM). JJocTOMHCTBA M HEAOCTATKH ITUX CIIOCOOOB.
CxeMbl U cpelIcTBa MEXaHU3allUU MIPU MIPOBEIEHUHU BBIPAOOTOK IMIUPOKUM 3a00€eM.
CxeMmbl coBMelIeHHs padoT MU MPOBEIEHUH BBIPAOOTOK IIMPOKUM (Y3KHM) 3200€M.
[TpeumymiecTBa KOMOaitHOBOTO CrI0C00a MPOXOJIKH BHIPAOOTOK.
JIOCTOMHCTBA U HETOCTATKU KOMOAHOB M30UPaTENbHOTO U POTOPHOTO JIEHCTBHUS.
OcHOBHbBIE TEXHMUYECKHE XapaKTEpUCTHUKU KoMOaitHOB. OmnpezaeneHue 3KCIuTyaTallMOHHOM
POM3BOIUTENFHOCTH KOMOalHa.
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TexXHONIOrHYeCKre CXeMbI MPOBEICHUS BEIPA0OTOK C IPUMEHEHHEM KOMOAHHOB.

['paduk opranuzanuu pabOT U MYTHU MOBBIIIEHUS TEMIIOB MPOXOAKHU MPU UCIOIB30BAHUU
KOMOaMHOB.

OcHOBHBIE TEXHUKO-2KOHOMUYECKHE MMOKa3aTeu KoMOaiHOBOTO criocooa.

CxeMmbl TpoX0IK1 OpeMcOeproB y3KUM U HIMPOKHM 3a00eM. VX JOCTOMHCTBA M HEJJOCTATKH.
Tpancnopt nopoibl U3 326051 6peMcoepra, MPOBETPUBAHUE 32005 U €r0 CYIIHOCTb.

dopma 1 pa3Mepbl CEYCHHUST BOCCTAIOIINX BBIPAOOTOK.

Cxema mpoBeJeHHS BOCCTAIOLIETO C MPUMEHEHHE IEPEABHKHOTO MEXaHU3UPOBAHHOTO
nonka tuna KIIB. Ee moctonHcTBa M HEIOCTATKMU.

Cxema npoBeIcHHsI BOCCTAIOIIETO € MEPEI0BOM CKBaXKUHOM.

Cxema npoBeTpUBaHUS IIPU NIPOXOJIKE BOCCTAIOLIETO.

Cxema npoBeieHHs YKIOHOB IIUPOKUM U Y3KUM 3a005IMHU.

Cxema BOJIOOT/IMBA MPU IIPOBEAECHUH YKIOHOB.

®DakTOpHI, BIUAIONIME HA 00bEM BBIPAOOTOK OKOJIOCTBOJIBHOTO J1Bopa (O/]).

Tumer O/I.

Cy1iecTByIole TEXHOIOTHYECKUE CXEMBI ITPH MPOXOJIKE COMPIKEHUM.

CpenctBa TpaHcnopTa, IpUMEHsEMbIE NIPU IpoBeAeHUH BbIpaboTok O/1.

Opranu3zaiuys BOAOOTIIMBA U CXeMa pa3MEeUICHHs BOJIOOTIMBHBIX YCTPONUCTB MPH MPOXOJIKE
BbIpaboTok O/I.



