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1.Uenn ocBoeHMA ANCUUNANHDI

[{enpro n3yyeHust TMCUUIUINHBI « TeXHOJIOrUsl COOPYKEHUs CONPSKEHUN U

BI)IpaﬁOTOK OKOJIOCTBOJILHOI'0 ABOpPa» SBIIACTCA HpI/I06pCT€HI/I€ CTyACHTaMH

3HAaHUU U yMCHHﬁ, H€06XOI[I/IMBIX AJ1 CaMOCTOATCIIBHOTO TBOPYCCKOI'O pCIICHUSA

3a1a4, KOTOPBIC CBsA3dHBI C IMPOCKTHPOBAHUCM U Hp&KTH‘-IGCKOfI peanmauneﬁ

TCXHOJIOTHYCCKHUX ITPOUCCCOB CTPOUTCIILCTBA MIAXT U ITOA3CMHBIX coopy;erHﬁ

CaMOIo0 pa3JINdYHOTO HAa3HAYCHH.

OOyuenue 1o auciuIUiMHE «TeXHOJO0rusi COOpYy:KeHHMsl CONpPSLKEeHMH W

BbIPA0OTOK OKOJIOCTBOJILHOTO IBOPa»

HarpaBjIeHO Ha (OPMUPOBAHUE

y 00y4Yaromuxcs CAeAYMNUX KOMIETEHIUNI:

Koa n HamMeHoBaHMe KOMIIETeHIIMHA

I/IHI[I/IKaTopr JOCTHKCHHUA KOMIICTCHIIUHA

OIIK-5. CnocoOeH npuUMEeHATh
METO/Ibl aHAJIN3a, 3HAHUS 3aKOHOMEPHOCTEH
MIOBEJICHUS, YIIPABICHHUS CBOMCTBAMH FOPHBIX
HIOPOJI ¥ COCTOSIHUEM MacCHBa B IpoLieccax
JOOBIYH U TIEpEPaOOTKH TOJIE3HBIX
HCKOIIa€MBIX, a TAK)KE TIPU CTPOUTEIHCTBE U
HKCIUTyaTal[H MOJI3EMHBIX 0OBEKTOB

NOIIK-5.1. IIpousBoaut WHXEHEPHO-
TeOJIOTHYECKYI0 OIIEHKY MacCHuBa TOPHBIX
HOpoJ, TNpEeAHA3HAUYEHHBIX IS 3aJI0KEHUS
HOJ3€MHOI'0 COOPY>KEHHSI UM BBIPAOOTKHY;

NOIIK-5.2. Boibupaer OCHOBHBIE
OpraHHU3alIOHHbIE napameTpsl
CTPOUTENbCTBA, MPOEKT OpraHu3aluu
CTPOUTENBCTBA U TMPOEKT IPOU3BOJCTBA
pabor;

NOIIK-5.3. O60CcHOBBIBaET TEXHUYECKYIO U
9KOJIOTHYECKYIO 0€30MacHOCTb U
SKOHOMMYECKYIO 3PPEKTUBHOCTH TOPHO-
CTPOUTENBHBIX paboT.

OIIK-14. Cnocoben pa3pabaTbsiBaTh
IIPOEKTHBIE HHHOBAIIMOHHBIEC PEIICHUS 10
HKCIUTyaTal[MOHHON pa3BeaKe, 100bIye,
nepepadoTKe TBEPBIX MOJIE3HBIX
HCKOIIa€MbIX, CTPOUTEIBCTBY U
OKCILTYaTaIH MTOI3€MHBIX 0OBEKTOB

NOIIK-14.1. YmMmeer pa3pabaTbIBaTh
TEXHOJOTHYECKHE CXEMbl U KaJlCHIApHBIHA
IUIaH  CTPOUTENbCTBA, BBIOOp  crmocoba,

TEXHUKHU U TEXHOJIOTUU FOPHO-CTPOUTEIBHBIX
paboT, OpHEHTHpPYACh Ha WHHOBAI[MOHHBIE
pa3paboTKu, oOecreYeHNe TEeXHOJIOTHIECKOM
u 9KOJIOTMUYECKOI 0e30macHOCTH
KU3HEJEATEIIbHOCTH, COCTaBJIEHUE
HEOO0XOMMONM TEXHUYECKOW M (PUHAHCOBOIA
JOKYMEHTaI1

NOIIK-14.2. VYmeer BbIOUpaTh O0OBEMHO-
[UIAHUPOBOYHOTO  pEHIeHHs] M OCHOBHBIX
[IapaMeTpOB  MHKEHEPHBIX  KOHCTPYKIMM
MO/3EMHBIX OOBEKTOB, MPOU3BOJICTBO UX
pacdyeTa Ha TPOYHOCTb, YCTOMYMBOCTH H
nehopMUPYEMOCTh, BBHIOOP MaTepHANIOB s
WHXEHEPHBIX KOHCTPYKLUUH IOA3EMHBIX H
FOPHO-TEXHUYECKHUX 3JaHUN U COOPYKEHUM Ha
IIOBEPXHOCTH;




NOIIK-14.3. Moxer pa3pabareiBaTh H

peaTn30BbIBATH MEpOIPUATHS o
COBCPUICHCTBOBAHUTO n ITOBBIIICHUIO
TEXHHYECKOTO YPOBHS TOPHOTO
IIPOU3BO/JICTBA, 00ecrneveHnIo

KOHKypeHTOCHOCO6HOCTI/I OpraHu3anuu B
COBPCMCHHBIX SKOHOMUYCCKUX YCIIOBUAX;

ITK-3 Pa3pabaTsiBaTh 1 peaan3oBbIBaTh HIIK-3.1. Ymeet pa3pabaTbiBaTh THOKHE
MEPOTPHUSITHS MO MOBBILICHUIO U pecypcocOeperarouiie TeXHOJI0TUI
COBCPIICHCTBOBAHUIO TEXHUYCCKOTO YPOBHSA TOPHOIPOXOJYECKHX U COIIYTCTBYIOIIUX
TOpPHOI'O IMPOMU3BOJACTBA, obecreyeHnIo CTPOUTEIILHBIX paGOT;
KOHKYPEHTOCIIOCOOHOCTH OpPTaHu3alluu B UTIK-3.2. MOXeT OCyIIeCTBIATH
COBPEMEHHBIX 3KOHOMHYECKUX YCIOBUAX TEXHHYECKOE PyKOBOICTBO TOPHBIMH H

B3pBIBHBIMU paboTaMH Ha
IMPOU3BOACTBCHHBIX O6T)CKTaX, B TOM 4YHCJIC
pa3pabaTbIBaTh, COIJIACOBBIBATH U
yTBEp)KJaTh TEXHUYECKUE, METOIUYECKUE U
HWHBIC JOKYMCHTBI, pCTIIaMCHTHUPYIOIUC
HOPSII0K MX BBITOJHEHUS;

NIIK-3.3. Moxet y4acTBoBaTh B paboTax 1o
JIOBOJIKE U OCBOCHHUIO HOBBIX
TCXHOJIOTHYCCKUX MMPOUCCCOB, IPUHUMAThL U
OCBanBaTh BHOBb BBOJIUMYIO TEXHUKY U
o0opynoBaHue

2. MecTo ancumnaunHbl B CTPYKTYpe 06pa3oBaTenbHOM NPOrpaMmbl

JucunminHa «TexHOJI0rusl COOPYKEeHUsI CONPSIKEHN M BLIPA00TOK
OKOJIOCTBOJILHOTO IBOPa» BXOJSAT B COCTaB pas/eiia IUCIUILINH.
dopMUpyEeMBIX ydaCTHUKaMHU 00pa30BaTeIbHbIX OTHOmeEeHn! b1.2.7

Hapsny ¢ apyrumu npodeccuoHaibHbIMU AUCIUTIIIMHAMY TaET
BO3MOKHOCTh CHEIUATUCTY MOJIYYUTh TEOPETUUECKUE U TPAKTUUECCKHE 3HAHUS
B 00JIACTH CTPOUTEIILHOTO MPOM3BOJACTBA , CBSI3aHHBIE C U3MEPEHUSIMU Ha
36MHOM MOBEPXHOCTH. 3HAKOMUT yUAIIUXCS C YCTAHOBJICHHBIM MOPSIIKOM U
OCHOBHBIMU MPABHJIAMHU KOHTPOJISI HCTIOJIHEHUS TPOCKTHBIX PEIICHUI TIPH
CTPOUTENHCTBE U IKCIUTyaTallMH HA3E€MHBIX MPEIPUSTHIA.

N3yuenne puctumianHel «TeXHOJIOTMSI COOPYKEHHUSI CONPSKEHUN U
BbIPA0OTOK OKOJOCTBOJIBHOIO JABOpPa » TpeOyeT OT ydaluxcs 3HaHUN
TUCIUIUINH: MaTEMaTUKH, PU3UKH, THHOPMATUKHU, HAYEPTATEIbHON T€OMETPHH,
WH)XCHEPHOW M KOMIIBIOTEPHOM TpaduKu, T'€OJOrHH, O€30MacHOCTH BEIACHHS

CTpouTenbHBIX paboT. 'eomexannka (MexaHUYECKHE CBOMCTBA TOPHBIX ITOPOT U




IPYHTOB,yCTOMYMBOCTh TOPHBIX BBIPAOOTOK, 3aKOHOMEPHOCTH (POPMHUPOBAHUS
Harpy30K Ha Kpelb INOJ3EMHBIX COOPYKEHHUI).

['opHbie MamvHbl ¥ 00opyaoBanue (CBeneHHs 0 MallIMHAX U 000PYAOBAHUU

TOPHOCTPOUTENBHBIX PadOT, CTPYKTYpHBIE CXEMbl MAIIUH U 00OPYJOBAHUS IS
TOPHOCTPOUTENBHBIX Pa0OT, MPOXOAUECKOE O0OPYAOBAHUE U KOMILIECKCHI).

OCHOBBI OCBOEHHsI MOJ3EMHOr0 mOpocTpaHcTBa (MHUPOBOW OIBITOCBOCHHUS

IMOA3CMHOTO IIPOCTPAHCTBA, CTAHOBJICHUC W PA3BUTHUC «CTpOI/ITeJIBHOI\/'I

reoTexHoJiorun» B Poccum.

3. CTpYKTypa 1 coepaHne AMcumnanHbi
OO611ast Tpy10€MKOCTh TUCHUTIIUHBI COCTABISIET S 3aYETHBIX CAMHUIIBI B

8 cemectpe, obmas Harpy3ka 180 vaca: u3 Hux 36 yacoB Jekiuu , 94

npaktudeckue u 90 caMocTosTeNbHON PabOTHI.

CtpykTypa u cofepKaHue JUCHUIUIMHBI « TeXHO0J0THS COOPYKEeHMSI
CONPSIKEeHUI U BHIPA0OTOK OKOJIOCTBOJBLHOIO IBOPAY I10 pa3jiesiaM U BUAaM

3aHATUH TIpeacTaBieHbl B [Ipunoxenun 1.

3.1. Buapl yuebHOM paboTbl U TPYA0EMKOCTb

3.1.2. ounas popma oOydeHus

Ne . KosnyecTBO CemecTpbl
Bup yueOHoii padoThl
n/n 4acoB 7 cemecTp 8 cemecTp
1 | AyauTopHble 3aHATHS 90
B ToM uucne:
1.1 | Jlekuuu 36 36
1.2 | CemmuHapcKue/mpakTHIECKNE 3aHITHS 54 o4
1.3 | JJaboparopHble 3aHATHS HET HET
2 | CamocTosiTe1bHas1 paboTa 90 90
B Tom uncie:
2.1 | IloaroToBka u 3amuTa rpagu4eckux padboT 30
2.2 | CaMOCTOSITEIIbHOE H3ydeHUE 50
3 | IlpoMe:kyTOUYHAasI ATTECTAIUSI
HK3aMeH/ 10

3.2. TemaTn4yeckni NaaH n3yyeHma AMCUnnanHbI

3.2.2. ounas Gpopma o0yueHHS
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Pazgen 1. Haznauenue BbIpabOTOK 4 6
OKOJIOCTBOJILHOTO JTBOPA
1.1 | Tema l.IlpoBenenne MpOTSHKEHHBIX 4 8
BBIPA0OTOK OKOJIOCTBOJILHOTO JTBOPA
1.2 | Tema 2.Kperuienue BoIpabOTOK 6 8
OKOJIOCTBOJILHOTO JTBOPA
...2.1. Kamepsbl rimaBHOTO BOJOOTIIMBA 6 8
2.2. Kamepsb! nieHTpaIbHON 6 8
MTOJICTAaHITUU
2.3. Kamepsl ckiaga B3phIBYATHIX 4 8
BCIICCTB
2.4. Kamephbl 2JIEKTPOBO3HOTO JICTIO 6 8
HTtoro 180 36 54 90

1.1 Conep:xxanue IUCHUILTUHBI

Pasnen 1. Pacceuka conpsiKeHuUs: CTBOJIA € OKOJIOCTBOJIBHBIM IBOPOM U
KaMepaMU 3arpy304YHbIX YCTPOMCTB.

O6mume cBeaeHus. TEXHONOTMYECKHME CXEMbl PACCEUYKU COMPSHKEHHS.
Bb10op cxembl paccedykud B 3aBUCUMOCTH OT TOPHO-T€OJOTUYECKHX YCIOBHUHU.
[Ipon3BOACTBO, MEXAaHU3ALIMS U OpraHU3alus padoT.

CoopyxeHue  Kamep  3arpy304HbIX  YCTpPOWCTB U  OYHKEpOB,
CONPATAIOIINUXCS CO CTBOJIOM. BBIOOp TEXHONOTHMYECKON CXEMbl U OpraHU3alus
paboT (4 yaca).

OKOJIOCTBOJIbHBIE JIBOPBI IIAXT M PYAHUKOB HPEACTABISIIOT COOOM
CJIOHBIM KOMILUIEKC BBIPAOOTOK M KaMep, COCIUHSAIONIMX IIAXTHBIE CTBOJBI CO
BCEMH OCTAJIbHBIMU BBIPAOOTKaMU M 00ECIIEUMBAIOIINUX (PYHKIIMOHUPOBAHKUE U
KHU3HEACSITENLHOCTh MOJI36MHOIO TOPHOTO X035icTBa. BhIpaboTKu M Kamepsl
OKOJIOCTBOJIBHOI'O ~ JIBOpa  MMEIOT  (YHKIMOHAJbHOE  Ha3HAuYCHHUE,
c(hOpMYyTUPOBAHHOE B KX Ha3BaHWM, HANpPUMEp, JIE€TO TPOTHUBOIOKAPHOTO
oe3za, Kamepa OXHUAAHMS, 3JEKTPOBO3ZHOE JEN0 € MAaCTEPCKUMH, CKJIaM
B3pBIBUATBIX  MaTEpHUAJIOB, HACOCHas Kamepa, KaMmepa LIEHTPaJbHOU

MO/ICTAHIINH, BOJJOCOOPHUKH U APYTHE.

Tema 1. [IpoBeneHue BbIpaOOTOK OKOJOCTBOJIBHOTO JIBOpPa HAYMHAETCS
mociie  3aBeplieHus paboT MO TPOXOAKE CONPSHKEHWH  CTBOJIA  C
TrOPU30HTAIIBHBIMU BbIpaOOTKaMu. B mepByto ouepeb BBINOIHAOTCS paboThI 110




cOolike ¢ JpYrUMH CTBOJAMHU IIaXThl WMJIU CKBOKUHOM Ayl oOecredeHwus
YCTOMYMBOI'O MPOBETPUBAHUSA U BTOPOTO 3alacHOro Bbixoaa. COolika CTBOJIOB,
KaK MpaBUJIO, OCYLIECTBISAETCS A0 UX MEPEOCHAILEHUs ¢ 0aaell Ha KJIETH WU
ckunbl. [locae ocymecTBieHus cOOWKM MoodepeaHO (BHayalie KIEThEBOH, a
3aT€M CKHUIIOBOI) apMUPYIOT CTBOJIBI, IPY 3TOM HapajljIeIbHO BEAYT padOThI 1O
IPOXOAKE LIENH BBIPAOOTOK, 00pa3yroIIMX Majloe KOJbLO IS 0OecredeHUs
AJIEKTPOBO3HOW OTKaTkH. [0 OkOHYaHMM pabOT MO apMHUPOBAHUIO KIIETEBOTO
CTBOJIa M BBOJIOM B DKCILIyaTalUIO KJIETEBOrO MOAbEMA HAYMHAETCS OCHOBHOM
IEPUOJ CTPOUTENBCTBA OKOJIOCTBOJIBHOTO IBOPA LIAXTHI.

@opMbl, pa3sMepbl MONEPEYHbIX CEYEHH W BUIBI Kpeneidl B BBIPAOOTKaX
OKOJIOCTBOJIBHOTO JIBOPa MOTYT OBITh CAaMBIMU Pa3HOOOpPA3HBIMH, HO TIPU 3TOM
JOJDKHBI COOTBETCTBOBATh HA3HAYEHUIO BBIPAOOTOK, TpeOyemon Hecyuien
criocooHoctH U [IpaBunam 6e30MMacHOCTH.

Tema 2. BeipaOoTKH, 3aKperieHHbIE 0€TOHHOM KPENbIO B OKOJIOCTBOIBHBIX
JBOPAxX, B MOJABJISIIONIEM OOJBIIMHCTBE UMEIOT cBoUaTyr0 Gopmy. TommmHa
OCTOHHOM Kpenu TMPUHUMAETCA NPOEKTOM B 3aBUCHUMOCTH OT pPa3MEpoB
MOTEPEYHOT0 CEYEHHUS] BBIPAOOTKU M TOPHO-TEOJOTUYECKHUX YyCJIOBHUM. Jis
yAEpKaHUA CBEXKEYJIOKEHHOM OETOHHOW cMecH 10 €€ 3aTBepAeBaHUs
MPUMEHSIOT ONayOKy. B IIaXTHOM CTpPOWUTENBCTBE HMCHOJB3YIOT PA3IHYHBIE
BUJIbI OMATYOOK, K OCHOBHBIM U3 KOTOPBIX OTHOCSTCS: OepegsHHble, HabOopHble
mMemannuieckue, MemaiiuiecKkue CeKYUOHHble C MEXAHUIMAMU NePeCcmaHOBKU.

llepessinnvie onanyOku TPUMEHSIIOTCST B BBIpaOOTKax HEOOJIBIION
MPOTSKEHHOCTU W HECTAHJIAPTHBIX CEUEHHM MpU CXeMax MPOXOAKHU, KOrja
BO3BE/ICHUE TMOCTOSHHOW OETOHHOM WM >KEJIe300€TOHHOW Kpemu OTCTaeT OT
3a00s1 Ha paccrosinue 20-60 M. DTO paccTOsSIHUE MOXKET B 3aMETHBIX IMpeJienax
K0JIeOATbCsl B 3aBUCUMOCTH OT TMPHUHATOW MEXaHU3aIMh TOPHOMPOXOAUYECKUX
paboT, cXembl OTKaTKH, Cloco0a pas3pylieHHs BMELIAIOIUX [OpOJI U €€
KperocTu. B mepByro ouepenpb TOTOBAT KOTIOBAaHBI TOJ (PYHIAMEHTHI CTEH
BBIPAOOTKU. 3aTeM TMPHUCTYMAIOT K YCTAHOBKE CTOCK OMAIyOKH, KOTOpHIE
MPEACTaBISIOT COOOM KPYyTiblii TOHKOMEp auameTpoMm 14-20 MM win JaBe
criapeHHble A0CKA ToiaumHod 40 mwm, "cmmTeie" TBO3ASAMH M TOCTABJICHHBIE
pebpom k onaryoke. CTOMKHU KPETAT C TTIOMOIIBIO PACTIOPOK, aHKEPOB U CTSIKEK
13 MSITKOU MPOBOJIOKU AUAMETPOM 4-5 MMm.

[Tocne ycTaHOBKH CTOCK HAOUPAIOT OMayOKy M3 JOCOK JIO TATHI CBOJIA HA OJHY
3aX0JIKy W KJIaJyT IMPOTOH IO YCTAaHOBKY Kpykajia. beToHnpoBaHHe BEIyT IO
Mepe Habopa onaryoku. J[mmHa 3aX0KH B 3aBUCUMOCTH OT YCTOMYMBOCTH TTOPO/T
MOJKET COCTOSITh M3 OJJHOTO MJIM HECKOJIBKUX IIAroB OMayOKH B COOTBETCTBUU C



MPOEKTOM TPOU3BOACTBA pPabOT WM TMAaCIOPTOM KpPEIUICHUS BBIPAOOTKH.
Kpykana ycTaHaBIMBaIOT Ha MPOTOH U CKPEIUISIOT MEXAY COOOM.

Pa3znen 2. Kamepsl 1J1aBHOT0 BOJOOT/IMBA
Kommieke xamep u BbIpabOTOK TiiaBHOro BojootTiuBa (puc. 10.4)

BKJIIOUAET: KaMepy IIaBHOTO BOJOOT/IMBA 1, B KOTOPOIl pacmoyaratoT HaCOCHBIE
arperatbl U BC€ IYCKOBOE 00OpyZOBaHHE, BOJAOTPYOHBI XOJOK 2; KaMepy
OCBETISIIOLUX pe3epByapoB 3; BOJOCOOPHUK 4; COECIUHUTENBHBIE XOAKH 5.
Hacocnas kxamepa HEMOCPEACTBEHHO COEIUHSETCS C KaMepoil LEeHTpaabHOU
AJIEKTPONOJCTAHIINH 6.

HacocHble kaMepsl JenaTcs Ha KaMepbl 00b1YH020 U 3a21y0/IeHH020 TUTIA.
Hacocnas kamepa pacnonaraercst BOJIM3U KJIETEBOTO CTBOJIA M PACCUMTHIBACTCSA
Ha MPHUEM BOJIbl CO BCETO MOJS IAXThl WM ero yacT. [1on HacocHO# kamepbl
00bIYHOrO0 He3zarnyoneHHoro tuna (puc. 10.5) nomxen ObITh He MeHee yeM Ha 0,5
M BBIII€ YPOBHSI TOJIOBOK PEIbCOB OKOJIOCTBOJILHOTO ABopa HacocHas xamepa
J0JKHA MIMETh HE MEHEE JIBYX BBIXOJIOB: OJIMH — JUIs 3a€3/1a B KAMEPY CO CTOPOHBI
OKOJIOCTBOJIBHOI'O JABOpPA, JUIsl BEHTWISILIMM U JOCTaBKU 000OpYAOBaHUS IPU €ro
MOHTa)K€ WJIHM 3aMEHE, a JAPYrol — B MPOTHUBOMOJOKHOM KOHIIE KaMepbl, OH
COEIUHSIETCS] CO CTBOJIOM Ha BBICOTE HE MEHee 7 M OT OTMETKH ropu3onTta. Kak
IPaBUJIO, 3TOT XOJOK MPOXOIUT MOJ yrioM 25-35° U B MeCTe COMNPSIKEHUS CO
CTBOJIOM HMMEET TOPU3OHTAJIbHBIM y4dacTOK. CedeHHe XOJKa OMNpEIeNaiT B
3aBHCHMOCTH OT KOJIMYeCTBAa M JHaMeTpa TpPyOOIpPOBOAOB, a TaKkxke
BO3MOKHOCTH BBIJaUM uYepe3 Hero oOOpyAOBaHUs B aBapUNHBIX CUTYyalUAX

3aTOINNICHUA T'OPHU30HTA.

Tema 2.1 Kamepbl IeHTPAJIbLHOM NMOACTAHIIMHA
Kameps! nentpanpabix nmoazeMubix nojctanimid (LIIIT) koHCTpyKTUBHO

pacrojaratoT B HEMOCPEJICTBEHHON OJIM30CTU OT HACOCHBIX Kamep Kamepsl
COCTOSIT M3 JIBYX OTIEJIEHUNW — TpaHC(HOPMATOPHON U paCHpPEACIUTEIBHOTO
ycTporicTBa. [Ipu pacmonoskeHnu moICTaHIuy Ha paccTostHUU He 6osee 100 m ot
3apsSAHOM KaMepbl Uil aKKyMYJIITOPHBIX 3JIEKTPOBO30B IPEAYCMATPUBAOT
COBMEIIICHHE Kamephl TpeoOpa3oBaTeIbHON MojcTaHuuu ¢ kamepoit LITIII.
VYpoBeHb mosia Kamepbl TOJDKEH ObITh, KaK M HACOCHOM, Ha 0,5 M BbIIe YPOBHS
TOJIOBOK PEIIbCOB OKOJIOCTBOJIBHOTO JBOpa. Pasmepnl TpaHchoOpMaTOpHOU
KaMephl 10 JJIMHE ONPEEIISIOTCS TPOEKTOM.

Texnonorus nposeneHus kamepbl LI He oTiMyaeTrcs OT TEXHOIOTUU
MPOBEICHHSI TMPOTSDKCHHBIX  BBIPAOOTOK  OKOJIOCTBOJIBHOTO — JBOpa. Bcee

NEPEMBIYKH U 3aJCJIKN AJI T'CPMCTUYHBIX I[BCpCﬁ, HUIIN BBIMMOJIHAKOTCA ITOCIIC



IIPOBEICHMS M KPEIUIEHUS] KaMepbl Ha IPOEKTHYIO JUIMHY. B MecTax ycrpoiicTBa
IFEpMETUYECKUX JIBEPEl NpHU MPOXOJAKE BBINOJIHIIOTCS COOTBETCTBYIOIINE
ymupenust (mwrtpoOsl). s 27I€KTpOBO3HOM OTKaTKM B IEPBOHAYaIbHOM
VICIIOJIHEHUM OCTpPbIE YIVIBI BBIPA0OTKH CpE3aloTCsd, a IOCIe IPOXOIKH Ha
INPOEKTHYIO JUIMHY, OOpaTHBIM XOJIOM, BBIpAOOTKA MPUBOAMUTCA B IMPOEKTHOE
cocrosiHue. KperuieHue BbIpaOOTKM MOHOJUTHBIM OETOHOM OCYIIECTBIISIIOT C
MOMOIIBI0 METAJUTMUECKON HaOOpHOH onanyOKku. YKiIaaKy OeToHa MPOU3BOMAST
MEXaHU3HPOBAHHO.

Tema 2.2. Kommiekc BHIpa00TOK CKJIaa B3PbIBYATHIX BElIECTB

Pacnionoxkenue ckiaga B3pbIBUaThIX MaTepuasioB (BM) B cucreme
OKOJIOCTBOJIBHBIX JIBOPOB PETJIAMEHTUPYETCS CICAYIOLIUMU IIPABUAIIAMMU:

— pacctossHue OT ckinaga BM 1m0  crBona  1IaxThl,
OKOJIOCTBOJIbHBIX BBIPA0OTOK, a TAaKXE BEHTHWIALIMOHHBIX JIBEPEH,
paspylIeHHE KOTOPBIX MOJKET JIMIIATH IIPUTOKA CBEXErO0 BO3JyXa BCHO
IaxXTy WIHA €€ 3HAYUTEIbHbIE YYaCTKH, TOJKHO ObITh HE MeHee 100 M a1
KaMepHOro ckiaaa u 60 m 11 CKJIaJioB TYEUKOBOTO THUIIA;

— paccTosiHue OT ckiazoB BM 10 BbIpaOOTOK, CIy>Kalux AJis
IIOCTOSTHHOTO TIIPOXOJa JIIOJEH, IPHU CKJIANAX KAMEPHOTO THIIA JOJDKHO
OBITH HE MEHEee 25 M, PU CKJIaAax siYeKoBoro Tuna — He meHee 20 Mm;

— BBIPAOOTKH, B KOTOPHIX PACIIOJOKEHBI KaMEpPbl WU SYCHKH
s XxpaHeHuss BM, He JOMKHBI HaXOJIUTHCS B HEMOCPEICTBEHHOM
COOOIIEHUM C TJIABHBIMU BBIPAOOTKAMHU, OHH COEIUHSIOTCS C HUMHU HE
MEHee 4eM TpeMs MOJBOASIIMMHU BhIpaOOTKaMH, 00pa3yOIIMMH APYT C
JIPYTOM TPSIMBIE YTJIbI;

— MOJABOJAIIME K CKJIaay BbIPAOOTKHU JIOJKHBI 3aKaHUYMBATHCS
TyNHMKaMH JJIMHON He MEHEE 2 M U CEUeHUEM He MeHee 6 M,

KaXJ1blii ckyiag BM 11oikeH uMeTh 1Ba BBIXOa, MPOBETPUBAEMBIX
CaMOCTOSITEIIBHOU CTPyEH BO3/yXa

2.4. Kamepsl 2JIEKTPOBO3HOTO JIETIO

Kamepsl feno 31eKTpOBO30B B OKOJIOCTBOJIBHOM JIBOPE PacCIoJIararoTcs
Tak, 4TOObI MOXHO OBLIO OOecreyuTh OBICTPBIH M 0€3 MaHEBPOB BBIC3]]
AJIEKTPOBO30B M3 JEMO Ha MOPOKHSIKOBYIO BETBb OKOJIOCTBOJIBHOTO JBOpa, a
TaKKe 3a€37] JJIEKTPOBO30B JIJIs PEMOHTA U CTOSIHKU B JIETIO.

B 3aBucumocTH OT Ta30BOTr0 pekUMa IaxThl 1Ji1 TPAHCIOPTUPOBAHUS 110

TOPHU30HTAJIbHBIM BI)Ipa6OTKaM IMPUMCHAIOT KOHTAKTHBIC (B maxTax, HE OITaCHBIX



M0 ra3y W MbUIM) WU aKKyMYJSATOPHBIE 3JIEKTPOBO3bI (B OMACHBIX IIAXTaX).
Kommiekc BbIpaOOTOK [1€M0 KOHTAKTHBIX 3JIEKTPOBO30B OOBIYHO BKIIOYAET
PEMOHTHYIO MACTEpCKYylH0 M 3ae3llbl B neno. Kowmruiekc BbIpabOTOK Jerno
AKKyMYJISITOPHBIX 3JIEKTPOBO30B 0OO0Jiee CIIOXKEH M BKJIIOYACT 3apAIHYIO IS
AKKyMYJISITOPHBIX Oarapel, PEMOHTHYI) MAaCTEPCKYI0 M BBIIPSIMUTEIbHYIO
MOJICTAaHIINIO, BBHIPAOOTKHU JUIsl CTOSIHKHM 3alacHbIX 3JIEKTPOBO30B M 3a€3/bl B
nerno. JlnvHa 3apsaHOW KaMepbl OMPEAEISIETCA C YYETOM PAaCCTOSHUS MEXKIY
6atapesimu, paBHoro 1000 MM 1 IMpPHHBI CBOOOHOTO Mpoxojaa He MeHee 2500
MM MEXIy KpalHUM 3apsAIHBIM CTOJIOM U CT€HKOU Kamepsl. [Ilupuna 3apsaaHon
KaMepbl ONPEAEISIETCS pa3sMEPAMHU 3apsIIHBIX CTOJIOB M 3JIEKTPOBO30B, 3a30paMu
MEXJly KpEnbl0 M CTOJIOM, KOTOPBIH JOJDKEH ObITh He MeHee 600 MM, Mexay
CTOJIOM U 3JEKTPOBO30M — 250 MM, a TakKe MpoXoaoM i Jrojiei He meree 700

MM. BeicoTa kamepsl JoiKHA ObITh HE MeHee 2200 MM.

3.4TemaTnKa CEMMHAPCKMX/NMPAKTUYECKMX U 3aHATUN

TeMaTnka MpakTUYECKUX 3aHATUN (CEMUHAPOB)

Tema 3ausaTuit;

1. OGocHOBaHME MapaMETPOB TEXHOJIOTUU BO3BEICHUS YCThs CTBOJIA.

2. Pacuer rpaduka ¥ MpPOU3BOIUTEIHLHOCTH TOIBEMA MOPOJBI MPHU MPOXOJIKE

CTBOJIA.

3. PacueT napameTpoB BOAOOTIMBA MPH MPOXOJIKE CTBOJIOB.

4. Metonuka omnpeaeseHus MapaMeTpoB W YCWIMM TMEPEBMXXKUA IIUTa TPU
IIIATOBON TEXHOJIOTHHU.

5. Opranuzanus pabOT NpU IMMUTOBOM TEXHOJOTHMM M METOJAMKA MOCTPOCHUS

rpaduka HUKINYHOCTH.

. Pacdet npou3BOANTEILHOCTH TPOXOAYECKOT0 KoMOaiiHa.

7. PacueTr mapameTpoB OYpOB3PHIBHBIX pabOT U cocTaBiieHue nacrnopta bBP ms
TOPU30HTAIBLHON BBIPAOOTKHU MJIM TOHHEJS.Q

8. Br100Op KOHCTPYKIIMM M pacUeT OrPaXKJAIONTUX KOHCTPYKIUI CTEH KOTJIOBaHA
MIPU OTKPBITOM CIIOCOOE CTPOUTENLCTBA MOA3EMHBIX COOPYKEHUM.

9. Meronuka BBIOOpAa TEXHOJOTUYECKMX CXEM JUIsl MPOBEIACHUS BBIPAOOTOK
OYpOB3PBIBHBIM F KOMOAWHOBBIM CITOCOOOM.

10.PacueT napameTpoB TEXHOJIOTUU 3aMOPaKUBAHUS TPYHTOB.

11.Bp160p TEXHOJIOTHH W pacyeT OCHOBHBIX MAPaMETPOB BOJOTOHWIKEHUS TPU

CTPOUTEIICTBE TOHHENEH.

N

3.4.2. JJaGopaTopHbIe 3aHATHS HE MPETyCMOTPEHBI



3.5 TemaTnKa KypCOBbIX MPOEKTOB (KypCoBbIX paboT)
KypcoBoii npoeKT He npeycCMOTpEH

4.YyebHO-MmeToaMYeckoe M MHPOpMaLUMOHHOe obecneyeHune

4.1. ®enepanbubiii 3akoH Ne384 PO ot 30 nexadps 2009 rona «TexHuueckuil periaMeHT o
0€30MMacCHOCTH 3/1aHUN U COOPYKEHUI».
4.CHUII [1-94-80. [Toazemusie ropusie BeipaboTku. M. Ctpoituznar, 1982 rox.
4.1.3I'paxnanckuii kogekc PO, u.ll. Nel14 — @3 ot 26 ssuBaps 1996 r.
4.1.6I'panoctpoutensHbiii Kojeke PO. Ne190 — @3 ot 29 nexabps 2004 r.
4.1.7.®enepanbubiii 3akoH oT 27 nekabps 2002 r. Nel84 — @3 «O TeXHUYECKOM
pEryIupOBaHUNY.
®denepanbublil 3akoH oT 30 gexadps 2009 r. No384 — O3 «TexHuueckuit periaMeHT o
0€30MaCHOCTH 3[JTaHHUI U COOPYKEHU I

1 Ocnosnasa numepamypa

4.2 Kapto3ua b.A., PeayHey b.U., Wynamk M. H. n gp. LWaxTHOoe n noasemHoe
cTpoutennbctso (tom 1). -M., U3a-8o. MITY, 2003;
4.3.PentoknH B.A., PegyHey, b.U. PEKOHCTPYKLMA TOPHbIX NpeanpUATUR. -
M.: Heapa, 1988.

Ab6pamuyk B.II.,, Bnaco C.H., MoctkoB B.M. Iloazemusie coopyxenus. M., TA
Nuxunupunr, 2005.

7.1.6 1llaxTHOE M MOJ3EMHOE CTPOUTEIHCTBO B MpUMEpax W 3agadax: Yueb.mocobue /
ITpotocenss A.I'., Honrumit W.E., Oropomnukos IO.H., Oukypos B.M. CII6, Cankr-
[lerepOyprckuii ropHbIit UHCTUTYT, 2001.

7.1.7. I'naBarckux B.A., MomuanoB B.C. CTpoutenbcTBO METpPONOIUTEHOB: YuyeOHOe
nocobue / [Tog.pen. 'maBarckux B.A. Mapmipyt, 2006.

4.2, /lononnumenvHasn aumepamypaomaol

4.4. Komenes K.B., TomacoB A.I'. [lognepxanue, peMOHT U
BOCCTaHOBJICHHE TOPHBIX BRIPaOOTOK. - M.: Hempa, 1985.
4.4 ®©ponos B.I1. CTpouTenbCcTBO U PEKOHCTPYKIHUS TOA3EMHBIX PYJAHUKOB. -
M.: Henpa, 1988.
4.5. ®enynenyr b. M. CTpoutenbCTBO W PEKOHCTPYKIIUS
ropHoaoOsiBatroux npeanpusatuid (L gacts). - M: MITVY, 1993.

4 Tlepuon coopyxenuit u opopmiteHus npoektHor nokymeHnranuu (Obdelka,
Arka, AutoCAD). TudopManimoHHO-ITONCKOBBIE CUCTEMBI:
«CrpoiikoHcynbTanT?, «Kogekcey, «NormaCSy», «Scopus», «ScienceDirecty.



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

4 Tlepnogudeckue W3IaHUS:

1.  XKypnHansl: «TOHHENIN U METPOMOIUTEHBI», «[[013eMHOE TPOCTPAHCTBO
Mupay, «I'mokayd», «opHbIi xxypHaI», [ TAD (ropHbiii mHGOPMAITMOHHBIN
aHaJTUTUYeCKUH OroyuieTeHsb), «MiningEngineering, Internationaly,

«J ournalofRockMechamcsandemgSmence» JKypHAaJbI pa3jelia
TeMaTH4YecKoro pyopukaropa caira http.//elibrary.ru (kox 52.00.00, pyOpuka
«I"opHOE n1emo»).

1. Xypnansl: «Yromby, «l'mokaydy», «I'opHbli xxypHam»y, [MAB (ropHbIit
HH(POPMAITHOHHBIN aHAIMTHYECKHUH OrouteTeHn), «Mining Engineering,
Internationaly, «Journal of Rock Mechanics and Mining Science», >KypHaJIbI
pasjielia TeMaTHIEeCKOTo pyopukaropa caura http.//elibrary.ru (xkox 52.00.00,
pyoOpuka «I"opHOE IeTI0»).



7.3 IIpocpammnoe ovecneuenue u Hnmepnem-pecypcol
KomnbroTepHbI€ MAKETHI MPOrpaMM JJIs1 pacueTa MoI3€MHBIX

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 — 37O poccuiickaa nnatdopma [AAA  MNPOEKTUPOBAHUA U
MOJEeNNpoBaHMA OBBEKTOB pPas3/MYHON cnoXKHOCTU. Moaaep:kka dopmatoB *.dwg u IFC
[enaeT ee OT/IMYHbIM pelueHnem ans comelleHns CAMP- n BIM-TexHonornii. ®yHKUMOHAN
nnatopmbl  MOXKET  OblTb  paclWMpPeH C  MOMOLWbIO  CNeuManbHbIX — 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-LOCbE — 3neKTpOoHHbIN 3KoNor. He3aBuUcKMman MHPOpMALMA O POCCUIACKMX OPraHM3aLUsAX,
6a3a HOPMATUBHbIX OOKYMEHTOB 7 3aKOHOAATe IbHbIX aKToB
https://e-ecolog.ru/

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

8. MarepuajibHO-TEXHHYECKOe o0ecrevyeHue

s

IMPOBEACHU A JIEKITMOHHBIX 3aHATHI HCIIOJIB3YIOTCHA ayJuTOpHH, OCHAIICHHBIC

KOMIIBIOTEpAaMH, MHTEPAKTUBHBIMU JOCKaMH, MYJbTUMEAUMHBIMU INPOEKTOPAMHM U JKpaHAMHU:
AB2305, AB4212a wu aynutopuum obmero ¢onaa. g npoBeNeHHS CEMHUHApPCKUX U
71a00paTOPHBIX PabOT UCTIONB3YIOTCS aynuTopun: AB2304,

2. MeToauveckue peKOMEeHAANH


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/

2.1 Meroanyeckue peKOMEeHIAANMHU /JIsl MPenoaaBaTesisi M0 OPraHu3anuN
o0yueHus

6.1.1 IlpenogaBarens opraHu3yeT NpernogaBaHue JUCIUILIMHBL B COOTBETCTBUHU C TPEOOBAHUSIMU
«[Tomoxxenust 06 opranuzanuu 0Opa30BaTEIBLHOTO Mpoliecca B MOCKOBCKOM MOJUTEXHHYECKOM
YHHUBEPCUTETE U €ro (huinanax», yrBepxAEHHBIM PEKTOPOM YHHUBEPCHUTETA.

6.1.2 Ha mepBOM 3aHSTHH MPEIO1aBaTENb JOBOINT JI0 CBEJICHUS CTYICHTOB COJIepKaHue pabodeit
nporpammsbl qucuuruiabl (PTLT).

6.1.3 IlpenomaBarens 0COOCHHO O0OpalaeT BHUMAHHUE CTYJCHTOB Ha:

— Buabl n GopMbl NPOBEAEHUS 3aHATUIN MO AUCUUNAMHE, BKAOYAA MOPALOK MpoBeAeHuA
3aHATUIN C NPUMEHEHWEM TEeXHONOTMM  AUCTAaHUMOHHOTO 0BydYeHUs U cUCTeMbI
AUCTaHUMOHHOro obyyeHus yHmepcuteta (CAO MocKosckoro MNonutexa);

— BWAbI, COAEp)KaHWEe W MOPAAOK MPOBEAEHWA TEKYLLEro KOHTPOAA YCNeBaemocTv B
COOTBETCTBUM C GOHAOM OLEHOYHbIX CPEACTB;

— dopmy, cogeprkaHue U NOPALOK NPOBeAEeHUA NPOMENKYTOYHOM aTTecTaLmm B COOTBETCTBUM
¢ GOHAOM OLLEHOYHbIX CPEACTB, NpesycMoTpeHHbIM P,

6.1.4 IlpenogaBarensb AOBOAUT IO CBEACHUS CTYACHTOB I'padHUK BBIIOJIHEHUS y4eOHBIX pador,
npeaycmorpeHHbix PIT/I.

6.1.5 IIpenogaBatens peKOMEHIYET CTYACHTAM OCHOBHYIO U JIOTIOJHHUTEIBHYIO IUTEPATYPY.
6.1.6 IlpenonaBarens HpeaOCTaBIseT Mepel, MPOMEKYTOYHOW aTTecTalnued (dK3aMEHOM WITU
3a4€TOM) CIIICOK BOTIPOCOB TSI TOATOTOBKH.

6.1.7 IIpenogaBaTenu, KOTOPHIE MPOBOISAT JIEKIIMOHHBIE U TPAKTHYECKHUE (CEMUHAPCKUE) 3aHATHUSA,
COTJIACYIOT TEMATUYECKHH IJIaH MPAKTHYECKUX 3aHATHH, YTOOBI HCIIOIB30BATH €ANHYIO CHCTEMY
0003HaYeHH, TEPMUHOB, OCHOBHBIX MOHSATUHN AUCIUTUIMHBI.

6.1.8 Ilpu noaroTOBKE K CEMUHAPCKOMY 3aHSATHIO TI0 IEPEYHIO OOBSBICHHBIX TEM IPETIOIaBaTEITI0
HEO0OXOIUMO YTOUHHUTH IJIaH WX mpoBeneHus, coriacHo PILJ, mpoaymarbs (OpMymupoBKH U
coJiepKaHne Y4eOHBIX BOIPOCOB, BBIHOCHUMBIX Ha OOCYXIEHHE, O3HAKOMUTBHCS C TEepedHEeM
BOIIPOCOB I10 TEME CEMHUHApA.

B xone cemmHapa BO BCTYNHTEIBHOM CJIOBE PACKPBITH MPAKTHYECKYI0 3HAYUMOCTH TEMBI
CEMMHAPCKOT'0 3aHATHS, ONPEETUTh MOPSIOK €ro MPOBEACHHs, BpeMsl Ha 00CYXICHHE KaXKI0ro
ydeOHoTo Borpoca. Mcmons30BaTh (GPOHTAIBHBIN ONPOC J1aBasi BO3MOXXHOCThH BBICTYITUTH BCEM
CTYAECHTaM, IPUCYTCTBYIOIINM Ha 3aHATUH.

B 3axirounTensHONW YacTW CEMHHAPCKOTO 3aHSTHS CIEAyeT MOJIBECTH HTOTH: JaTh OICHKY
BBICTYIIJICHUH KaXJOro CTyJEeHTa M Y4eOHON TpyHmbl B IIeJIOM. PacKkpbITh MOJOKUTEIbHBIE
CTOPOHBI U HEJIOCTATKH IMMPOBEACHHOTO CEMUHAPCKOTO 3aHATHsI. OTBETHTH Ha BOIPOCHI CTYICHTOB.
BeiaTh 3a1aHus U1 CaMOCTOSATENIbHOM pabOThI MO MOJTOTOBKE K CIEAYIOLIEMY 3aHATHIO.

6.1.9 IlenecooOpa3Ho B XOje 3amMTHl pedepaToB, JTaOOPATOPHBIX padOT, KYPCOBBIX padoOT U
IPOEKTOB 33JaBaTh BHICTYNAIOLUIUM U ayJUTOPUU JAONOJHUTEIbHbIE U YTOYHSIOIINE BOIPOCHI C
LEJIbI0 BBISICHEHHUS UX MO3ULIUHI 10 CYLIECTBY 00CYKIa€MBIX ITPOOIIEM.

Bo3MoxkHO mpoBeieHue 3aHATHHA M aTTeCTalMid B JUCTAHIMOHHOM (opMmare ¢ NPUMEHEHHEM
CUCTEMBI AUcTaHIIMOHHOro o0yueHus: ynusepcutera (C/1O Mockosckoro [lonurexa).

6.1.10 ITopsinok npoBeneHust paboT B JUCTAHIIMOHHOM (popMaTe ycTaHABIUBAETCS OTACIbHBIMHU
PaCTOPSDKEHUSIMU  TIPOPEKTOpa MO y4eOHON paboTe /WM IEHTPOM Y4eOHO-METOIMYECKOM
paboTHI.

2.2  Mertoanueckue yKazaHus 1JIs1 00y4aKOLIHXCS 110 OCBOCHHIO
AUCHHUIITHHBI

6.2.1 CryaeHTy HeOOXOIMMO COCTaBHTb Juid ceOs rpaduk BBIMOJHEHHMS Y4eOHBIX paloT,
npenycMmoTpeHHbix PITJ ¢ yuétoMm TpebGoBaHMU NpYruX NHWCHUUIUIMH, U3Y4YaeMbIX B TEKYIIEM
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 THIBI HACOCHBIX KaMmep. B uem ux npenmMyiiecTBa U HEAOCTATKU?
Kakue TpeboBanus mpeabaBISIOTCS K KaMepaM IJIaBHOTO BOJAOOTINBA?
Kaxkue TexHomornueckue cxeMbl MpOoXoIKu kamep Bel 3HaeTe?
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Kak IpoXoadAT KOJOAUBI HACOCHBIX KaMep?

10. B yemM 0COOCHHOCTH KOHCTPYKIIMH U TEXHOJIOTHH ITPOBEICHUS KaMePhl IICHTPATbHON
OJI3EMHOM ITOACTAHIIHN?

11. Kakwue tumsl ckiianos BM Bel 3Haere?

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

13. YTo BXOIWT B KOMILIEKC BHIPA0OTOK JIENO KOHTAKTHBIX H aKKYMYJISITOPHBIX 3JIEKTPOBO30B?
Kak npoxoasitcs 3Ti BeIpaOOTKU?

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

15. KakoBo Ha3HaueHHe U KOHCTPYKIMS KOMIUIEKCAa KaMep 3arpy304HbIX ycTpoiicTB? B kakoit
MOCJIE0BATEIHHOCTH U 110 KAaKOH TEXHOJIOTUU TPOXOISATCS 3T KaMmephl?

16. Kakwne xamepbl BCTOMOTATEILHOTO Ha3HAUYeHUs Brl 3HaeTe?



17.
18.
19.

20.
21.

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 COIIPSAXKEHUA U KAKOBbI OCHOBHBIC HapaMCTpBI?

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

7.3.2. IIpomexxyTOdHas aTTeCTaIUs

Hpumepbt mecmoevlx 60npocoe6

1. Yro Bamser Ha BBIOOp CcHocoOa MPOXOAKH TOPU3OHTAIBHON BBIPAOOTKH HEOONBIION

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 MPOXOASIT
- 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
- OTHOILIEHHE TUIOMIAN CEYEHUS B MMPOXOJIKE K IJIOLIAIU CEYCHUs] BUEpHE
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 TIEPUOIUIECKOTO 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
KOTOPBIX 320011 cMelIaeTcs Ha HEKOTOPYIO 3aJaHHYIO BEIMYUHY (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 BBINOIHEHUS
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

[IeperoHHbIE TOHHENIN 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 BBIpaOOTKHU
- 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 FTOPU3OHTAIBHBIX 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. Haubounee pacripoctpaneHHbIe (POPMBI TOTIEPEUHBIX CEUEHU I 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 HIMYypoOB, NMPUMEHSEMBIX MPH CTPOUTEIHCTBE TOPU3OHTANBHBIX 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. MeTo/1Ka onpeaeaeHns KoJIM4ecTBa MITypoB B 3a00e.
11. Tuner BpyboB. Hambonee pacmpocTpaHEHHBIE OTPBIBAIOIIME M JPOOSIIME BPYOBI.
OcobeHHOCTH PabOThl KOHTYPHBIX LIITYPOB.
3aBUCUMOCTH [NIYOUHBI LIIYPOB OT pa3MEPOB MONEPEYHOI0 CEYEHMsI BbIpaOOTKHU. MeToanka
oIpeieNIeHus TITyOUH IIITypOB.
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€3011acHOCTH.
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 CTpoiCTBO BOJOOTIIMBHBIX KAaHABOK, UX KOHCTPYKIIMH U 007aCTh IPUMEHEHHUS.
Cxema paboThel KoHBeWepHoro mneperpyxarens. IIpunuun paGoTbl OYHKEpOB-IIOE3IOB.
[Torpy3o4Ho-10CcTaBOYHBIE MAIMHBL. W 0051aCTh UX TPUMEHEHUSI.
@akTophl, BIMAIOIINAE HA IPOJOJDKUTEIBHOCTh NPOXOAYECKoro nukia. OmnpenencHue
CKOPOCTH TPOXOJKHA BBIPAOOTKH (TEXHUYECKOW M KayleHmapHOW). [Ipon3BoAMTENBHOCTD
TpyZa Ipu NPOBEICHUH FTOPU30HTAIBHBIX BEIPA0OTOK U (DaKTOPHI, HA HEe BIUSIOIINE.
@axTophl, BIUSIOLUIME Ha BHIOOp crocoba MpoBeneHUs BbIPAOOTKH B HEOJHOPOIHBIX
nopojax (y3KUM WK IUPOKUM 3a00eMm). JJocTOMHCTBA M HEAOCTATKU ATUX 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 1 HETOCTATKU KOMOAHOB M30UPATEIbHOTO 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 TEMIOB MPOXOAKHU MPU UCIOIB30BAHUU
KOMOaMHOB.

OcHOBHBIE TEXHUKO-2KOHOMUYECKHE MMOKa3aTeu KoMOaiHOBOTO criocooa.

CxeMBbI IPOXOAKH OpeMCOEproB y3KUM U IMUPOKHM 3a00eM. VX JOCTOMHCTBA M HEIOCTATKHU.
Tpancnopt nopoibl U3 326051 6peMcoepra, MPOBETPUBAHUE 32005 U €TI0 CYITHOCTb.

®dopma 1 pa3Mepsl CEYCHUS BOCCTAIOIINX BBIPAOOTOK.

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

Cxema npoBeIcHHsI BOCCTAIOIIETO € MEPEI0BOM CKBaXKUHOM.

Cxema mpoBETPUBAHUS TIPH MMPOXOJIKE BOCCTAIOIIETO.

Cxema npoBeieHHs YKIOHOB IIUPOKUM U Y3KUM 3a005IMHU.

Cxema BOJIOOTIIMBA MPHU TPOBEACHUH YKIOHOB.

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

Tumer O/I.

Cy1iecTByIole TEXHOIOTHYECKUE CXEMBI ITPH MPOXOJIKE COMPIKEHUM.

CpenctBa TpaHCIIOPTA, IPUMEHSIEMEBIC ITPU TPOBEACHUH BhIpaboTok O/1.

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



