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1.1lenu ocBOCHHS JUCITUTLIMHEI

[lenbto n3ydeHMs] AUCUMILIMHBI «TeXHOJIOTHSI COOPY:KeHHUsl CONPSKeHHil M BbIPa0OTOK

OKOJIOCTBOJBHOI'0O JaABOpa»

ABJIAETCS TPUOOpETEeHUEe CTyIEeHTAaMU 3HAaHUM U yMEHUH,

HEOOXOIUMBIX Ul CaMOCTOSATEIBHOTO TBOPYECKOTO PEUIEHMsI 3ajad, KOTOpbIE CBS3aHBI C
IPOEKTHUPOBAHUEM M MPAKTUUYECKON peanu3anuell TEXHOJIOIHYECKUX MPOLIECCOB CTPOUTEIbCTBA
LIaXT U MOA3EMHBIX COOPYKEHUI CaMOro pa3jIMuyHOr0 Ha3HAuYEHUSI.

OOyueHne 1O JUCIUIUTHHE

«TexHoJIOTHSA COOpPY:KEHUS] CONPSKEHMH MW BBIPA0OTOK

OKOJIOCTBOJILHOIO [BOpa» HANpaBlieHO Ha (GOPMHUPOBAHUE Yy OOYyYArOMUXCS CIEAYIOIINX

KOMIIETECHIINH:

Koa u nHanmMeHoBaHue KOMIIeTeH M

HH}]HKaTOPLI JAOCTHKCHHUA KOMIICTCHIIMH

OIIK-5. CiocobeH npuMEeHSITh METOIbI
aHajn3a, 3HaHUsS 3aKOHOMEPHOCTEH
MOBE/ICHUS, YIIPaBICHHS CBOMCTBAMU T'OPHBIX
MOPOJT M COCTOSTHUEM MacCHBa B IIPOLieccax
JIOOBIYM M TIEPEPaAOOTKH TOJIC3HBIX
HCKOIIa€MBbIX, a TAK)KE MPU CTPOUTEIHCTBE U
9KCILTyaTaluu MO3€MHBIX 00BEKTOB

HNOIIK-5.1. [IpousBogut HWH>XEHEPHO-
TEOJIOTUUECKYI0 OILIEHKY MacCHBa TOPHBIX
OpoJ, TMpEeAHA3HAUYEHHBIX [JIS 3aJI0KEHUs
MO/I3€MHOTO COOPYKEHHUSI HJIU BHIPAOOTKH;

HNOIIK-5.2. Bribupaer OCHOBHbBIE
OpraHU3aIlMOHHbIC rnapameTpbl
CTPOUTENIbCTBA, MIPOEKT OpraHHU3aIH
CTPOUTENLCTBA W TMPOEKT IPOU3BOJCTBA
pabor;

NOIIK-5.3. O60CHOBBIBaET TEXHUYECKYIO U
9KOJIOTHYECKYIO 0€30IacCHOCTh U
SKOHOMMYECKYIO 3PPEKTUBHOCTH TOPHO-
CTPOUTENBHBIX paboT.

OIIK-14. Criocoben pazpabaTbiBaTh
NIPOEKTHBIE HHHOBAIIMOHHBIEC PEIICHUS 10
HKCIUTyaTal[MOHHON pa3Beake, 100bIye,
nepepadoTKe TBEPBIX MOJIE3HBIX
HCKOIIa€MbIX, CTPOUTEIbCTBY U
OKCILTYaTaI[H MTOI3€MHBIX 0OBEKTOB

NOIIK-14.1. YmMmeer pa3pabaTbIBaTh
TEXHOJIOTHYECKHE CXEMbl U KaJleHIApHBIHA
IUIaH  CTPOUTENbCTBA, BBIOOp  crHocoba,

TEXHUKHU U TEXHOJOTUU FOPHO-CTPOUTENIBbHBIX
paboT, OpUEHTHPYSACh Ha HHHOBAIIMOHHBIE
pa3paboTKu, oOecreYeHre TEeXHOJIOTHUYECKOM
U JKOJIOTHYECKON 0e30macHOCTH
KU3ZHEJEATEIIbHOCTH, COCTaBJIEHUE
HEOO0XOMMOW TEXHUYECKOW M (PUHAHCOBOIA
JOKYMEHTaI1

NOIIK-14.2. VYmeer BbIOUpaTh O0OBEMHO-
[UIAHUPOBOYHOTO  pEHIeHHs] M OCHOBHBIX
[apaMeTpOB  MHKEHEPHBIX  KOHCTPYKIMM
MO/I3EMHBIX OOBEKTOB, MPOU3BOJICTBO UX
pacdyeTa Ha TPOYHOCTb, YCTOMYMBOCTH H
nehopMUPYEMOCTh, BBHIOOP MaTEpHAIOB st
WHXEHEPHBIX KOHCTPYKLUUH TMOJ3EMHBIX H
TOPHO-TEXHUUYECKUX 3JaHUI U COOPY>KEHUI Ha

MIOBEPXHOCTH;
NOIIK-14.3. Moxer pa3pabareiBaTh |
peaTn30BbIBATH MEpOTIPUATHS o
COBEPIIICHCTBOBAHUIO u TIOBBIIICHUIO
TEXHHYECKOTO YPOBHS TOPHOTO
MIPOU3BOJICTBA, 00eCTIeyeHHIO




KOHKYPEHTOCTIOCOOHOCTH ~ OpraHHW3allid B
COBPEMEHHBIX IKOHOMUYECKUX YCIOBUSIX;

IIK-3 Pa3pabatsiBaTh 1 peaan30BbIBATH UIIK-3.1. Ymeet pazpabaTsiBaTh THOKHE
MEpOIPUATHS IO TIOBBILICHUIO U pecypcocOeperaromnye TeXHOIOTHH
COBEPILICHCTBOBAHUIO TEXHUYECKOTO YPOBHSI | TOPHOIIPOXOAYECKUX M COITYTCTBYIOIINX
TOPHOTO TIPOU3BOJICTBA, 00ECTICYCHUIO CTPOUTEIBHBIX padoT;
KOHKYPEHTOCIIOCOOHOCTH OpraHU3allly B HIIK-3.2. MoxeT oCylIeCTBIsATh
COBPEMEHHBIX SKOHOMHYECKUX YCIOBHIX TEXHHYECKOE PYKOBOJICTBO TOPHBIMH U

B3pBIBHBIMH paboTaMu Ha
IPOU3BOJICTBEHHBIX 00BEKTAX, B TOM YHCIIE
paspabarbIBaTh, COTJIACOBBIBATH U
YTBEPXKJIaTh TEXHHYECKHUE, METOINIECKUE U
WHBIE IOKYMEHTBI, pETJIaMEHTHPYIOIINE
HOPSIOK UX BBIOJTHEHHUS;

NIIK-3.3. Moxet y4acTBoBaTh B paboTax 1o
JIOBOJIKE U OCBOCHHUIO HOBBIX
TEXHOJOTUYECKUX MPOLECCOB, IPUHUMATh U
OCBaMBaTh BHOBb BBOJIUMYIO TEXHUKY U
o0opynoBaHuE

2. MecTO AUCHUIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Huctunnuna «TexHOJIOrusl COOpPY:KEeHHUS CONPSKEHUH M BbIPA0OTOK OKOJIOCTBOJIBHOIO
JABOPa» BXOJASAT B COCTaB pazjeia MUCHUTUTMH. POPMUPYEMBIX YIaCTHUKAMH 00pa30BaTEIbHBIX
otHomeHmid b1.2.7

Hapsiny ¢ apyrumu npodeccHOHaNbHBIMU JUCHHUILUTUHAMHU Ja€T BO3MOXKHOCTH CIICLUATHCTY
MMOJIYYHUTb TCOPCTUYUCCKHUEC U IMPAKTUUCCKHUEC 3HAHUA B o0OJacTu CTPOUTCIIBHOTO MPOU3BOACTBA ,
CBSI3aHHBIE C U3MEPEHUSAMH Ha 3€MHOM MOBEPXHOCTU. 3HAKOMHUT YYAIIUXCA C YCTAaHOBJICHHBIM
MOpsAAKOM HW OCHOBHBIMH IIpaBUJIaMU KOHTPOJI HMCIOJHCHUA ITPOCKTHBIX pGIIICHI/Iﬁ npu
CTPOUTENBCTBE U AKCIUTyaTalluy Ha3eMHBIX PEANPUATHMN.

N3yuenne gucturmianabl  «TeXHOJOTHSI  COOPY:KeHHsI CONPsSKeHWilT M BbBIPAdOTOK
0KO0JIOCTBOJILHOTO /IBOPA » TpeOyeT OT ydyalluxcs 3HAHUN TUCIUIUIMH: MAaTEeMaTUKH, (PU3UKH,
MH(}OPMaTUKU, HAuepTaTEIbHOW T€OMETPUH, NHKEHEPHON U KOMITbIOTEPHOU IpaKH, T€0JIOTHH,
0€30MacHOCTH BEJIEHUSI CTPOUTENBHBIX paboT. I'eomexanuka (MexaHUYeCKHe CBOMCTBA TOPHBIX
MOPOJ1 U TPYHTOB,yCTOMYNBOCTH TOPHBIX BBIPAOOTOK, 3aKOHOMEPHOCTH (HOPMUPOBAHUSI HATPY30K
Ha KpeTb MOA3EMHBIX COOPYKEHUH).

["opuble MatHbl 1 000pyoBanue (CBeieHns 0 MallliHaxX U 000PYJOBaHUH TOPHOCTPOUTENBHBIX
paboT, CTPYKTYpHBIE CXE€Mbl MallMH U OOOpYIOBaHUS s TOPHOCTPOUTENIBHBIX pPaboT,
POX04ecKoe 000pyI0BaHNE U KOMILIEKCHI).

OCHOBBI _OCBOEHMSI TOJI3EMHOTO0 mpocTpaHcTtBa (MHpPOBOM OMNBITOCBOEHUS IOJ3EMHOTO
MPOCTPAHCTBA, CTAHOBJIEHUE U pa3BUTHE «CTPOUTEIHLHON F€OTEXHOJIOTUN» B Poccuu.

3. CTpyKkTypa 1 cofepKaHue TACIHATUINHBI
OO011ast TPYA0EMKOCTh AUCHUILIMHBI COCTABIISET S 3a4eTHBIX eJUHUILIBI B 9 cemecTpe, o01as
Harpy3ka 180 gaca: u3 Hux 36 yacoB jekuuu , 54 nmpakruueckue u 90 caMmocToATEeTLHON PabOTHI.

CTpyKTypa H coJiepaHne TUCIHUILTMHBI « TeXHOJI0rusl COOPYKEHUs CONPSKEHU 1
BbIPA0OTOK OKOJOCTBOJBHOIO ABOPAY IO pa3jieliaM U BUIaM 3aHSATUN MTPEJICTABICHBI B
[Tpunoxenun 1.



3.1. Buabl yueOHOH padoThl U TPYA0EMKOCTh

3.1.2. 3aounas popma oOydeHHS

Ne . KoaunuecTBo CemecTpbl
Bun yuyeOHo# padoThl
n/n 4acoB 9 cemecTp 10 cemecTp
1 | AyauTopHble 3aHATHS 14 14
B ToM uucne:
1.1 | Jexuuun 10 10
1.2 | CemuHapcKue/paKTHUECKUE 3aHATUS 4 4
1.3 | JIaboparopHbIe 3aHATH HET HET
2 | CamocTosiTe/ibHasi paboTa 166 166
B ToM uucne:
2.1 | IToaroToBka u 3amura rpa@uieckux padboT
2.2 | CaMOCTOSTEIIbHOE N3YYEHHUE 166 166
3 | IIpomexyTouHas aTTecTAlUs
9K3aMeH/ 9K3aMeH IK3aMEeH

3.2. TeMaTHU4eCKuii IJIaH U3yYCHUS TACITATUTHHBI

3.2.2. 3a0uHas popma oOyueHHS

TpyroeMkocTsb, yac
AyauTopHasi padoTa 2
ERERERE
Ne Pazjebl/TeMmbl ° g & i ¥ 2| o3
s | s |E8g| 55|85 ¢L¢E
n/m AUCHUTLTHHBI o = a2 el & 2| 8
=) = SEE 23| Eo| £8
S = 3| &3 EE| g*=
S 1588 8% | s¢| €
L a ‘g &= | =
O E = = 8
1 Paznen 1. Haznauenue BbpaboTOK 24 1 1 22
OKOJIOCTBOJILHOTO JIBOpPa
1.1 | Tema l.IIpoBeneHne NPOTAKEHHBIX 24 1 22
BBIPAOOTOK OKOJIOCTBOJILHOTO JIBOpPa
1.2 | Tema 2.Kperurenue BoIpaOOTOK 24 1 1 22
OKOJIOCTBOJILHOT'O JIBOpPa
2 2.1. KamepsI rmaBHOTO BOJOOTIIMBA 34 1 22
2.2. Kamepsl ieHTpaJIbHON 34 1 1 22
TIOJICTAHIINU
2.3. Kamepsl ckitazia B3pbIBUaTBIX 34 3 1 22
BEIIECTB
2.4. Kamepsbl 3JIEKTPOBO3HOTO JIETIO 24 2 22
Hroro 180 10 4 166

3.3.Conepxanue U CUUIIMHBI

Pa3zgea 1. Pacceuka conpsikeHus CTBOJIA C OKOJIOCTBOJIBHBIM ABOPOM M KaMepaMu 3arpy304HbIX
YCTPOMCTB.
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OO6mue cBenenus. TeXHOMOTHYECKUE CXEMBbl PACCEUKU CONPSDKEHUsS. BBIOOp CXeMBI pacceduku B
3aBUCUMOCTH OT TOPHO-TEOJIOTHYECKUX YCIIoBHA. [IpOH3BOICTBO, MEXaHHU3AIUS U OpraHU3aIHs
pabor.

CoopyXeHHe KaMep 3arpy304HbIX YCTPOMCTB U OYHKEPOB, COMPATAIOIIUXCS CO CTBOJIOM. BBIOOD
TEXHOJIOTMYECKOM CXeMbI M opranu3anus pador (4 yaca).

OKOJIOCTBOJIBHBIE [JIBOPHI INAXT M PYIHUKOB MPEACTABISAIOT COOOM CIOKHBIA KOMIUIEKC
BbIpAOOTOK U KaMep, COSAMHSAIOLIUX IIaXTHBIE CTBOJIBI CO BCEMHU OCTAJIbHBIMU BBIpAOOTKaMH U
oOecrieunBarOIUX (YHKIMOHUPOBAHUE U KU3HEAEATEILHOCTD MOI36MHOTO TOPHOTO XO35HCTBA.
BbipaboTkn M Kamepbl OKOJIOCTBOJIBHOTO JIBOpa HMEKT (YHKLIHMOHAJIbHOE Ha3HAuCHHE,
chopMyIMpPOBaHHOE B WX Ha3BaHHWM, HANpPUMEp, JEMO IMPOTHUBOIMOXKAPHOTO MOe3[a, Kamepa
OKMJaHMs, DJIEKTPOBO3HOE JEMO C MACTEPCKHUMH, CKJIAJ B3pPBIBUYATBIX MAaTE€pPHAIOB, HACOCHAs
KaMepa, Kamepa HEeHTPaITbHOH MMOICTaHIINY, BOJOCOOPHUKHU U IpyTHE.

Tema 1. [IpoBeneHue BbIpadOTOK OKOJOCTBOJIBHOIO IBOPA HAYMHAETCS [IOCIIE 3aBEpIIEHUs padoT
IO IMPOXOJAKE COMNPSKEHUH CTBOJNA C TOPU3OHTAJIBHBIMHM BbIpaOOTKaMu. B mepByro ouepenb
BBITTOJIHSFOTCS pa0OTHI IO COOMKE C IPYTMMHU CTBOJIAMH HIAXTHI MIIH CKBAKUHOM JIJTsl 00ECTICYeHHUS
YCTOMUYMBOrO MPOBETPUBAHUS M BTOPOro 3amacHoro Bbixoja. COoifka CTBOJIOB, Kak MpaBUIIO,
OCYILECTBIIIETCS 1O UX NEpeocHalleHus ¢ Oanell Ha ket win ckunsl. [locne ocymecTBieHus
cOoiiku moouepeHO (BHayaje KJIEThEBOM, a 3aTeM CKHUIIOBOW) apMHUPYIOT CTBOJIbI, IPU 3TOM
HapauleNbHO BEIYT Pa0bOTHI MO MPOXOJAKE LENH BBIPAOOTOK, 00Pa3yIOUINX MaJIOe€ KOJIBLO UL
oOecreyeHus 3J1eKTPOBO3HOM oTKaTKu. [1o okoHuaHuu paboT 110 apMUPOBAHUIO KIETEBOrO CTBOJIA
Y BBOJIOM B 3KCIUTyaTallMI0 KJIETEBOTO MOJbEMa HAYMHACTCSI OCHOBHOW MEPHOJ] CTPOUTEIHCTBA
OKOJIOCTBOJIBHOTO JJBOPA IIAXThI.

®opMbl, pa3Mepbl ONEPEUHbIX CEYEHUI U BUJIbI KpeTel B BBIpaOOTKaX OKOJIOCTBOJIBHOTO ABOpA
MOTYT OBITh CaMBIMU Pa3HOOOPA3HBIMU, HO MPU 3TOM JOJDKHBI COOTBETCTBOBATH HA3HAYCHMIO
BbIpaOOTOK, TpeOyeMoil Hecyiiel cnocooHocTH U [IpaBunam 6e3omacHOCTH.

Tema 2. BrpipaboTku, 3akperieHHble OETOHHON Kpembi0 B OKOJIOCTBOJBHBIX JBOpPax, B
MOJABJIAIONIEM OONBIIMHCTBE HUMEIOT cBoguaryto ¢opmy. TonmmHa OeTOHHOM Kpenu
IPUHUMAETCS TPOEKTOM B 3aBUCUMOCTH OT pPa3MEpOB MONEPEUHOr0 CEYSHHs BBIPAOOTKH M TOPHO-
reoJIOTUYECKUX yCIOBUH. [l ynepkaHus CBEXEYJIOXKEHHOW OeTOHHOM cmecn 10 €€
3aTBepeBaHMs MPUMEHSIOT ONanyOKy. B maXTHOM CTpOUTENHCTBE CIIONB3YIOT Pa3INYHbIE BUIBI
onany0OK, K OCHOBHBIM M3 KOTOPBIX OTHOCSITCS: OepessiHHble, HAOOpHble MemaniuyecKue,
Memaniuyeckue CeKyuoHHble ¢ MEXAHUIMAMU NEPECMAHOBKU.

llepesannvie onanyoku TPUMEHSIOTCS B BBIPA0OTKaX HEOOJBINIOW MPOTHKEHHOCTH W
HECTAaHJAPTHBIX CEUCHUH MPU CXeMax MPOXOJIKU, KOTJa BO3BEIEHUE TTOCTOSHHOW O€TOHHON Min
KeJIe300€TOHHOW Kpemnu oTcTaeT oT 3a0os Ha paccrosHue 20-60 M. DTO pacCTOSHHE MOXET B
3aMETHBIX MpefieNiax KoueOaThCs B 3aBUCUMOCTH OT MIPUHATON MEXaHU3AI[UH TOPHOIIPOXOTIECKIX
paboT, cXxeMbl OTKaTKH, criocoda pa3pylleHHs] BMENIAoIIUX MOpoJ U ee KpernocTu. B mepByro
ouepeib TOTOBAT KOTJIOBAHBI MO (yHAAMEHTHI CTEH BBIPAOOTKH. 3aTeM MPHUCTYIAIOT K YCTAHOBKE
CTOEK OMajyOKH, KOTOpbIE MPEACTaBISAIOT COO0N KPYIJblii TOHKOMEp AuaMmeTpoM 14-20 MM uinu
JBE CMapeHHble JAOCKH ToimuHoNW 40 MM, "ciiuThle" TBO3ASIMH U TIOCTaBIEHHBIE peOpoM K
onanyOke. CTOMKH KpemnsiT ¢ MOMOIIBI0 PACIIOPOK, aHKEPOB U CTSDKEK M3 MSTKOW MPOBOJIOKU
JUaMETPOM 4-5 MM.

[Tocne ycTaHOBKH CTOEK HAaOMPAIOT OMaIyOKy U3 JOCOK JI0 MATHI CBOJA HA OJHY 3aXOAKY U KJIaAyT
IPOTOH IO/ YCTaHOBKY Kpykana. beroHupoBanue BeayT mo mepe Habopa onanyOku. JlmmHa
3aXOJK{ B 3aBUCUMOCTH OT YCTOMYHMBOCTH MOPOJ MOYKET COCTOSTh M3 OJAHOIO HMJIM HECKOJIbKHX
I1aroB ONaJyOKU B COOTBETCTBUU C NMPOEKTOM MPOHU3BOJICTBA PAOOT MIIM MACIIOPTOM KPETUICHUS
BbIpaboTKH. Kpyxana ycTaHaBIMBAIOT Ha IPOTOH U CKPEIUISIIOT MEXTy COOOM.



Pa3nen 2. Kamepsl ri1aBHOT0 BOI0OT/IMBA

Kommuiekc kamep u BbIpabOTOK TiaBHOrO BOA0OTIMBA (puc. 10.4) BKIIOYAeT: KaMepy IJIaBHOTO
BO0OTIMBA 1, B KOTOpOW pacronararoT HaCOCHBIE arperarbl U BCE IYCKOBOE 00OpYAOBaHUE,
BOJIOTPYOHBIN XO/IOK 2; KaMepy OCBETIISIOUINX Pe3epBYyapoB 3; BOJAOCOOPHUK 4; COCTUHUTENbHBIC
xonku S. HacocHas kamepa HENOCPEICTBEHHO COEIMHAETCS C KaMepol UEeHTpaIbHOU
3IEKTPONOJICTAHIINH 6.

HacocHble kamepbl nenarcs Ha KaMepbl 0ObluHo20 W 3aenybnennoco Tina. HacocHas kamepa
pacrionaraeTcsi BOJIM3HM KJIETEBOTO CTBOJA M PACCUUTHIBACTCS HA MPHEM BOJBI CO BCEro MOJIs
IIaxXThl WK ero 4acTtu. [1oa HacocHOM kamephl 0OBIYHOTO He3arnyOsieHHoro tuma (puc. 10.5)
JOJIKeH ObITh He MeHee yeM Ha 0,5 M BbIlle YPOBHSI FOJIOBOK PEIbCOB OKOJIOCTBOJILHOTO JIBOPA
Hacocnas kamepa 10oJKHa UMETh HE MEHEE JBYX BBIXOJIOB: OJMH — JUISl 3a€3/a B KaMepy co
CTOPOHBI OKOJIOCTBOJILHOTO ABOPA, AJIs BEHTHIIALIUU U TIOCTaBKU 00OPYIOBAHUS ITPU €r0 MOHTaXKe
WIM 3aMEHe, a JIPyroi — B MPOTUBOIIOJIOKHOM KOHIIE KaMEpbl, OH COEAUHSIETCS CO CTBOJIOM Ha
BBICOTE HE MEHee 7 M OT OTMETKH ropu30HTa. Kak mpaBuiio, 3TOT XOI0K MPOXOAUT IO/ YIiIoM 25-
35° u B MecTe COMpSHKEHUS CO CTBOJIOM HMMEET TOPH30HTAIbHBINA ydacTok. CedeHume XoJKa
OTIPEEIISAIOT B 3aBUCUMOCTH OT KOJMYECTBA U JHaMeTpa TPyOOIPOBOIOB, a TAKKE BO3MOXKHOCTH
BbIJIaYM Yepe3 HEro 00OpyJ0BaHMsI B aBapUNHBIX CUTYal[UsAX 3aTOIUIEHUsI TOPU30HTA.

Tema 2.1 Kamepbl HeHTPaJIbHON MOACTAHIIUHA

Kamepbl nentpanbHbix noazeMmubix mnojactaHuuii (LIIIII) KOHCTPYKTHBHO pacrnojiararoT B
HEINOCPEJICTBEHHON OJM30CTH OT HAcoCHbIX kKamep Kamepsl cocTOSAT U3 JBYX OTAEICHUM —
TpaHc(hOpPMATOPHOM U paclpenenuTeNbHOro ycrpoiicta. [Ipu pacnonoxkeHu MOACTaHIMM Ha
paccrossHun He Oosee 100 M OT 3apaaHOM Kamepbl A aKKyMYJISTOPHBIX 3JIEKTPOBO30B
npeaycMaTpuBaOT COBMELIEHHE Kamephl IpeoOpa3oBaTesbHOW nojctaniuu ¢ kamepon LITIIL.
YpoBeHb nosa KaMephl T0JIKEH ObITh, KaK U HACOCHOMH, Ha 0,5 M BbIII€ YPOBHS I'OJIOBOK PEIbCOB
OKOJIOCTBOJIBHOTO JBopa. Pa3mepsl TpaHchopMaTOpHON KaMmepbl MO JUIMHE OINpeneNsioTcs
MIPOEKTOM.

Texnonoruss mnposeaeHus kamepbl LIIII He oTnmyaercs OT TEXHOJOTMH IPOBENEHUS
INPOTSKEHHBIX BBIPAOOTOK OKOJOCTBOJIBHOTO JBOpa. Bce mepeMbluku U 3aleiku A
TEpPMETUYHBIX JIBEPEH, HMILIM BBINOJIHIKOTCSA IIOCIE IPOBENEHUS W KPEIUIEHHWS KaMmepbl Ha
MPOEKTHYIO JUIMHY. B MecTax ycTpoiicTBa repMeTH4ecKuX JBEpEel MpH MPOXOAKE BHIIOIHSIIOTCS
COOTBETCTBYIOLIME YIIUPEHUs (TpoObl). sl 31eKTpOBO3HONH OTKAaTKHM B MEpPBOHAYAILHOM
VCIIOJTHEHUHM OCTpbIE YIJIbl BBIPAOOTKH CpE3al0TCsl, a MOCJE MPOXOAKH Ha MPOEKTHYIO IJIUHY,
0o0paTHBIM XOJIOM, BBIPAOOTKa NMPHUBOJUTCA B MPOEKTHOE cocTosHue. KpemieHue BbIpaOOTKU
MOHOJIUTHBIM O€TOHOM OCYIIECTBIISIOT C TOMOIIBI METaUTMYEeCKOM HAOOPHON OmayOKH.
VYxnanky 6eToHa NPOU3BOAT MEXaHU3UPOBAHHO.

Tema 2.2. Komimiekc BbIpa00TOK CKJIa/1a B3pbIBYATHIX BELIECTB

Pacnonokenue ckmana B3pbIBUaThIX MarepuainioB (BM) B cucrtemMe OKOJOCTBONBHBIX JBOPOB
pErjlaMeHTUPYETCs CIETYIOIMMHU MMPAaBUIIAMU:

— paccTostHue OT ckjiaga BM 10 cTBoja 1maxThl, OKOJIOCTBOJIBHBIX BBIPAOOTOK, a TakkKe
BEHTWIAIIMOHHBIX JIBEpEH, pa3pylieHne KOTOPHIX MOYKET JIMIIUTH MPUTOKA CBEKETO BO3TyXa BCIO
[IaXTy WM €€ 3HAYUTEIbHbIC YYaCTKH, JOKHO OBbITh He MeHee 100 M 111 KaMepHOro cKiiajga u
60 M TS CKITQZIOB STYEHKOBOTO THIIA,

— paccrosinue OT ckiIa10B BM /10 BEIpaOOTOK, CIy>KaIIMX JIJIsl TOCTOSTHHOTO MPOX0/1a JIFOIEH,
MIPH CKJIaJjaX KaMEepPHOTO THIA JOHKHO OBITh HE MEHee 25 M, TIpH CKJIagax S4eHKOBOro THIA — HE
menHee 20 M;

— BBIPaOOTKH, B KOTOPBIX PACTIONOKEHBI KaMEPHI WITN STYCUKH JTsi XpaHeHust BM, He TOJDKHBI
HaXOJIUTHCSI B HETIOCPEACTBEHHOM COOOINCHHUH C TJIABHBIMHU BHIPAOOTKAMH, OHU COCIMHSIOTCS C
HUMU HE MEHEE YeM TpeMs TOIBOISIIIUMHU BRIPAOOTKaMU, 00Pa3yIOMIUMHU APYT C IPYTOM IPSIMbIE

YTJIBL;



— MOJIBOJISIINE K CKJIATy BRIPAOOTKU JOJDKHBI 3aKAHUYUBATHLCS TYIMIMKAMU JUIMHON HE MEHee
2 M U ceueHHEeM He MeHee 6 M2

Kaxblid ckinag BM nomkeH uMeTh ABa BbIXOA, IPOBETPUBAEMBIX CAMOCTOSITENBHOM CTPYEi
BO3/yXa

2.4. Kamepsl 37€KTPOBO3HOIO JETIO

Kameps! 1eno 251eKTpoBO30B B OKOJIOCTBOJIBHOM JBOPE PACIOJIAaratoTcsl TaK, YTOOBI MOXKHO OBLIO
obOecrieunTh OBICTPBIA U 0€3 MaHEBPOB BBIE3/ AJIEKTPOBO30B U3 JEMO Ha MOPOKHSIKOBYIO BETBb
OKOJIOCTBOJIBHOTO JIBOPA, @ TAK)KE 3a€3/1 AJIEKTPOBO30B JUUIsl PEMOHTA U CTOSHKH B JIEIIO.

B 3aBucHMOCTH OT Ta30BOr0 pexuma MIaxXThl Ui TPAHCIOPTUPOBAHUSA MO TOPU3OHTAIHHBIM
BbIpa0OTKaM IPUMEHSIOT KOHTaKTHblE (B IIaXTaX, HE OMNACHBIX 10 Ta3y W IbUIM) WIK
AKKyMYJIATOPHBIE 3JIEKTPOBO3HI (B OMAacHbIX maxTax). KoMmruiekc BrIpabOTOK J1eM0 KOHTAKTHBIX
AIIEKTPOBO30B OOBIYHO BKJIIOYAET PEMOHTHYIO MAaCTepCKyI0 M 3ae3fsl B Jjeno. Kommiekc
BBIPA0OTOK JEMO aKKyMYJISITOPHBIX DJIEKTPOBO30B 0OJiee CIOXKEH M BKIIOYAET 3apsATHYIO IS
AKKyMYJIATOpDHBIX Oarapeil, PEMOHTHYI0 MAacCTEpCKYI0 U BBIIPSMUTENIbHYIO IOJCTAHIINIO,
BBIPA0OTKH JJIsi CTOSIHKM 3allacHBIX 3JEKTPOBO30B U 3ae3/bl B Jemno. [lnnHa 3apsaaHoil kamepbl
OTIPEIETISICTCS C YUETOM PacCTOSHUSI Mex 1y 6aTapesimu, paBHoro 1000 MM 1 IIMPUHBI CBOOOTHOTO
npoxona He meHee 2500 MM Mexay KpallHUM 3apsiIHBIM CTOJIOM U CTeHKOU kamepbl. lupuna
3apsIHONM KaMepbl ONPEEIIIETCs pa3MepaMu 3apsiAHBIX CTOJIOB U AJIEKTPOBO30B, 3a30pAMU MEXKIY
KPENbIO U CTOJIOM, KOTOPBIN JTOJKEH ObITh HEe MeHee 600 MM, MEX1y CTOJIOM U AJIEKTPOBO30OM —
250 MM, a Taroke MpoxoaoM 1t Jroae He meree 700 mm. BricoTa kamepbl 1oimKHa OBIT HE MEHEe
2200 mm.

3.4TemaTnKa CEMUHAPCKUX/TIPAKTHYECKUX U 3aHATUH

TemaTuka MpakTUYECKUX 3aHATUN (CEMHUHAPOB)
Tema 3aHATHIL:

1. O6ocHOBaHME MapaMETPOB TEXHOJIIOTUU BO3BECHHS YCThs CTBOJIA.

2. Pacuer rpaduka v mpou3BOAUTENHHOCTH MOJbEMA MOPO/IBI IPU IPOXOJKE CTBOJIA.

3. Pacuer napaMeTpoB BOJOOTJIMBA IIPH NMPOXOJKE CTBOJIOB.

4. Metoauka onpezeneHus napaMeTpoB U YCUIIUH NMEePEABIKKH LIIUTA MPU IIUTOBOIM TEXHOJIOTUH.
5. Opranuzanuss paboT MNpH LIUTOBOM TEXHOJOTMM W METOJAMKA MOCTPOeHMs TIpaduka
HUKIUYHOCTH.

6. PacueT mpou3BOAUTENIBHOCTH MPOXOTYECKOTO KOMOaiiHa.

7. PacueT mapameTpoB OypOB3pBIBHBIX paOOT U cocTaBieHue nacrnopra bBP mist ropuzonTanpHOM
BBIpAOOTKH MJIM TOHHEJS.a

8. BI0Op KOHCTPYKIIMM U pacueT Orpa)IaloliuX KOHCTPYKUUN CTEH KOTJIOBaHA MPHU OTKPHITOM
croco0e CTPOUTENHCTBA MTOI3EMHBIX COOPYKEHUH.

9. Metoanka BpIOOpa TEXHOJOTUYECKUX CXEM Ul MPOBEIEHUS BBIPAOOTOK OYypOB3PBIBHBIM U
KOMOAIHOBBIM CIIOCOOOM.

10.Pacuer mapamMeTpoOB TEXHOJIOIMH 3aMOPAKUBAHUS TPYHTOB.

11.BeI60Op TEXHONOTHHM M pacyeT OCHOBHBIX MapaMeTPOB BOJOMOHMKEHMS MPU CTPOUTEIHCTBE
TOHHEJEH.

3.4.2. JlabopaTopHBbIE 3aHATHS HE MPETyCMOTPEHBI

3.5 Tematnka KypcoBBIX TPOEKTOB (KypCOBBIX paboT)
KypcoBoii mpoeKT He TpeyCMOTPEH
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4.Y4eOHO-MeToInYecKoe U NHPOPMALIMOHHOE oOecrieueHue

4.1. ®enepanpubiii 3akoH Ne384 PO ot 30 mexabps 2009 roma «TexHWYECKHid peraaMeHT O
0e30MacHOCTH 3AaHUN U COOPYKEHUI».

4 .CHUII T1-94-80. ITonzemusie TopHbIe BBIpadoTKu. M. CTpoituznar, 1982 rox.
4.1.3I'paxganckuii kogekc PO, a.ll. Ne14 — @3 ot 26 ssuBaps 1996 r.

4.1.6I'pagoctpoutenbHbiii Kogekc PD. Ne190 — @3 ot 29 nexabps 2004 r.

4.1.7.Denepanbhbiii 3akoH 0T 27 nexadps 2002 1. Ne184 — @3 «O TeXHUYECKOM PEryIupOBaHUN.
@®enepanbhbiii 3akoH oT 30 gexabps 2009 r. Ne384 — @3 «TexHuueckuil periaaMeHT o
0€30MacHOCTH 3/IJaHUN U COOPYKESHUM

1 Ocnosnaa numepamypa

4.2 Kaprosus b.A., ®enynen b.W., lymnuk M. H. u ap. [llaxTHOE 1 TOJ3€MHOE CTPOUTEIHCTBO
(tom 1). -M., U3n-Bo. MITVY, 2003;

4.3.®emrokun B.A., ®enynen b.M. PekoncTpykuusa ropubsix npeanpusatuil. - M.: Henpa, 1988.
Ab6pamuyk B.I1., Bnacos C.H., MoctkoB B.M. Ilogzemusie coopyxenus. M., TA UHxuHUPUHT,
2005.

7.1.6 lllaxTHOE ¥ TTOJI3EMHOE CTPOUTEILCTBO B IIpUMeEpax U 3anadax: Yueb.mocobue / [Iporocens
A.T'., Honruii N.E., OroponnukoB FO.H., OukypoB B.U. CII6, Cankt-IlerepOyprckuii ropHslii
UHCTUTYT, 2001.

7.1.7. I'naBatckux B.A., MonuyanoB B.C. CTpouteiabCTBO METPOINOIUTEHOB: Y4eOHOe ocodue /
[Tox.pen. I'maBarckux B.A. Mapmipyt, 2006.

4.2. /lonoanumensvnaa numepamypaomut

4.4. Komenes K.B., TomacoB A.I'. IlomnepkaHue, pEeMOHT M BOCCTAHOBJIIEHHE TOPHBIX
BbIpaboTOK. - M.: Henpa, 1985.

4.4 ®ponos B.I1. CTpouTenbcTBO M pEKOHCTPYKIMS MOA3EMHBIX pyAHUKOB. - M.: Henpa, 1988.
4.5, ®enynen b. Y. CtpoutenbCTBO U PEKOHCTPYKIUS TOpHOAOOBIBatomuX npeanpusituit (L
qacTh). - M: MITYVY, 1993.

4 Ilepuon coopysxenuit u opopmienus npoekTHoit fokymentanuu (Obdelka, Arka, AutoCAD).
Nudopmarnmonno-nmouckoBeie  cuctembl:  «CTpoiikoHCcynbTanT», «Komeke», «NormaCSy,
«Scopusy, «ScienceDirect».
WnuTepHer-pecypcesl: gost.ru, stroyportal.ru, zodchiy.ws, stroyoffis.ru, normdocs.ru, stroi.mos.ru,
tk465.ru, nop.ru, nostroy.ru.
4 [lepuoguyeckue u3aaHus:

1. Kypnans: «ToHHenn u MeTpononuTeHb», «llog3eMHOE MPOCTPAaHCTBO MHUPaAY,
«'mokayd», «lopubrii xypHam», [MAB (ropHbiii uHQOPMAIMOHHBIM aHATUTHYCCKUN
Or0JIIETEHb ), «MiningEngineering, Internationaly,

«JournalofRockMechanicsandMiningSciencey, xypHaJIbl pa3jeina TeMaTHYeCKOro pyopuKaTopa
caiita http.//elibrary.ru (xox 52.00.00, pyOpuka «['opHOE 1€710%).

1. Kypnansi: «Yronby, «['mokayd», «'opubiii xypHam», [MIAB (ropHblii HHPOpPMAIIMOHHBIHI
aHaTUTHYEeCKHi OrojuteTens), «Mining Engineering, International», «Journal of Rock Mechanics
and Mining Sciencey, *KypHabl pa3jena TeMaTudeckoro pyopukaropa caiita http.//elibrary.ru
(xom 52.00.00, pyopuka «I'opHOE H€TI0»).
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7.3 Ilpocpammnoe ovecneuenue u Hnmepnem-pecypcot

KomnbroTepHble MakeTbl MporpamMm JIjisl pacyera MOA3EMHBIX KOHCTPYKUMN i oppMIICHHUS
rpaMyeCcKUX MaTepUalioB PH BRITOIHEHHH KypcoBoro mpoekra( AvtoCAD).
HNH}opMaIimoHHO-TIOUCKOBBIE  cUCTeMBl:  « Cmpotkoucyrvmanmy, «Kooexc», «Norma CSy,
«Scopusy, «Science Directy.

1.1  JInueH3mMOHHOE M CBOOOJIHO PacnpoCTPaHsieMoe MPOrpaMMHoOe obecnevyeHue

1. MoitOduc — poccuiickas KOMITaHHA-pa3pabOTIHK Oe30MacHBIX O(DHUCHBIX PEIICHUI
JUisi  OOIIEHWST MW COBMECTHOM paboTel ¢ JokymeHTamu (AnbsTepHatuBa MS Office)
https://myoffice.ru/

2. [Tnarpopma nanoCAD — 310 poccuiickas tuatdopma sl TPOCKTUPOBAHUS U
MOJICIIUPOBAHUS 00BEKTOB pa3IMIHOM ciiokHOCTH. [lomnepkka popmartor *.dwg u IFC nenaert ee
oTianuHbIM pemenueM s copmenieans CAIIP- nu BIM-texnonoruii. @yHKIuoHan miat@opMsl

MOJKET OBITH pacipex c MIOMOIIBIO CHeIHaTbHBIX MoyJen
https://www.nanocad.ru/support/education/

3. Cucrema TPEXMEPHOTO MOJEIUPOBAHUS «KOMITAC-3D»
https://edu.ascon.ru/main/download/freeware/

4. VALTEC.PRG.3.1.3. Ilporpamma s TEIIOTEXHUYECKUX U THAPABIMYECKUX
pacuetos https://valtec.ru/document/calculate/

5. Omunaiin pacuerst ABOK-CO®T https://soft.abok.ru/help_desk/

1.2  CoBpeMeHnHble nIpodeccHOHATbHBIE 0a3bl JTAHHBIX M HH(POPMAIHOHHBIE CIIPABOYHbIE
CHCTEMBI

Poccuiickas HanmoHansHas Oubimoreka http://www.nlr.ru

OBC «YHuBepcuteTckas oubnunoreka onnaiin» https://biblioclub.ru/index.php
Hayunas snekrponnas oudianoreka http://www.elibrary.ru

Poccuiickas rocynapcTBeHHast oubnuoreka http://www.rsl.ru

O6pasosatenbHas miatdopma FOPAWT http://www.urait.ru

«TexakcrepT» — COpaBOYHAs CUCTEMa, MPEAOCTABISIONIas  HOPMAaTHBHO-
TEXHUUYECKYI0, HOpMaTUBHO-IIPaBOBYIO MH(popMaluio https://Texskcnepr.cat/

7. HIT «ABOK» — TOMOIIHMK WHXEHepa IO OTOIUICHUIO, BEHTWIISLHH,
KOHJMIIMOHUPOBAHUIO  BO3yXa, TEIUIOCHAOKEHUIO M  CTPOUTEIBHOH  TerIo(pU3UKe
https://www.abok.ru/

oukrwdE

8. E-IOCBE — OnextpoHHblil 3konor. HezaBucumas uHpopmanus O pPOCCHHCKUX
opraHusanusx, 0a3a  HOPMAaTMBHBIX  JIOKYMEHTOB M  3aKOHOJATENbHBIX  aKTOB
https://e-ecolog.ru/

9. WNmxenepnas canrtexunka VALTEC (xatamor mnpoayKuMM W HOpPMAaTUBHas

nokymeHTars) https://valtec.ru/

8. MarepunanbHO-TeXHHYECKOe o0ecnedyeHue

Jigs  npoBeneHMS — JEKLUMOHHBIX  3aHATUH  HCIOJB3YIOTCS  ayJUTOPUHM, OCHAIICHHBIE
KOMIIBIOTEpaMH, MHTEPAKTUBHBIMU JIOCKAMH, MYJIbTUMEIUIHBIMU MPOEKTOPAMH U 3KpaHaMHU:
AB2305, AB4212a wu ayautropum obmero ¢onna. Jns mnpoBeNeHHS CEMHUHApCKUX U
71a00paTOPHBIX pabOT UCTIOIB3YIOTCS ayauTopun: AB2304,

2. MeTtoanyeckue peKOMeHAAlNH

2.1 MeToanuyeckne peKOMEH/IAIUM JJIA NpenoaaBaTeis 0 OPraHu3anuu 00y4eHus


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/
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6.1.1 IlpenogaBarens opraHu3yeT NpernogaBaHue JUCIUILUIMHBL B COOTBETCTBUHU C TPEOOBaHUSIMU
«[Tomoxxenust 06 opranu3anuu 00pa3oOBATEIHLHOIO Mporecca B MOCKOBCKOM MOJIUTEXHUYECKOM
YHHUBEPCUTETE U €ro (huiinanaxy, yrBepkIEHHBIM PEKTOPOM YHUBEPCHUTETA.

6.1.2 Ha mepBOM 3aHSTHH MPEIIOaBaATEh JOBOJUT A0 CBEIICHUS CTYICHTOB CO/Iep)KaHuEe paboueit
nporpammsbl qucuuruiaHbl (PTLT).

6.1.3 IlpenomaBarens 0COOCHHO OOpaliaeT BHUMAHHUE CTYJCHTOB Ha!

- BUJIbI ¥ (DOPMBI TPOBECHUS 3aHITUI 110 TUCIUIUIMHE, BKIIIOYas MOPSA0K IPOBEACHUS
3aHATUN C TPUMEHEHHUEM TEXHOJOTUHN JUCTAHIIMOHHOTO O0Y4YEeHHUS U CUCTEMbI TUCTAaHI[MOHHOTO
o0yuenus ynusepcuteta (C/1O Mockosckoro Ionurtexa);

- BUJIbI, COJIEpP)KaHUE U TOPSAJOK MPOBEACHHS TEKYIIEro KOHTPOJI YCIEBAaEMOCTH B
COOTBETCTBUU C (POHJIOM OIICHOYHBIX CPE/ICTB;

— dopmy, conepkaHWE W TOPSAOK IPOBEIACHUS IPOMEKYTOYHOH aTTECTallud B
COOTBETCTBHUH € (DOHJIOM OLIEHOYHBIX CPEACTB, peaycMoTpenHsiM PIT/L.

6.1.4 IlpenonaBatenb AOBOAUT 10 CBEICHHS CTYIEHTOB IpadUK BBINOIHEHUS Y4eOHBIX padorT,
npenycMorpenssix PII/I.

6.1.5 IlpenonaBarens peKOMEHAYET CTYACHTaM OCHOBHYIO U JIONIOJTHUTENbHYIO JIUTEPATYPY.
6.1.6 IlpenopaBaTens MpenOCTaBISET MEPEa MPOMEKYTOYHOM arTecTanuei (SK3aMEHOM WIIN
3a4€TOM) CIIMCOK BOIIPOCOB VISl IIOATOTOBKH.

6.1.7 IlpenonaBarenu, KOTOPbIE TPOBOIAT JICKITAOHHBIC M TPAKTUYECKUE (CEMUHAPCKUE) 3aHATHS,
COTJIacyIOT TEMaTHYECKH MJIaH MPAKTHUECKUX 3aHATUN, YTOOBI UCIIOJIb30BATh EUHYIO0 CUCTEMY
0003HaYeHU I, TEPMUHOB, OCHOBHBIX ITOHSATUH JAUCHUIUIMHBI.

6.1.8 IIpr mOArOTOBKE K CEMUHAPCKOMY 3aHSTHIO TI0 MEPEUHIO OOBIBICHHBIX TEM MIPEMOIaBATEIIO
HEOO0X0MMO YTOYHHTH IUIaH MX TpoBeaeHus, cormacHo PIIJl, mpoaymaTts (hopMyTupoBKH U
coJlepkaHue y4eOHBIX BOIPOCOB, BBIHOCUMBIX Ha OOCYXIEHHE, O3HAKOMHUTHCS C MEpPEeYyHEM
BOIIPOCOB I10 TEME CEMUHApA.

B xonme cemuHapa BO BCTYHNHUTEIBHOM CIIOBE PACKPBHITh MPAKTUYECKYIO 3HAYUMOCTH TEMBbI
CEMHUHApPCKOI0 3aHSTHSI, ONPENEIUTh OPSAAOK €ro MPOBEACHUS, BpeMsl Ha OOCYKICHHE KaX10T0
yuebHoro Borpoca. Mcnonp30BaTh (PPOHTANBHBIM ONpPOC J1aBasi BO3SMOXKHOCTb BBICTYIHUTHh BCEM
CTyJEHTaM, IPUCYTCTBYIOIIUM Ha 3aHATUH.

B 3aKIIOYMTENBHON 4acTH CEMHUHApPCKOTO 3aHATUS CIEAYET IMOJBECTU MTOTH: JaTh OLEHKY
BBICTYIUIGHUH Ka)XJOTO CTY/JE€HTa M y4eOHOW Ipynmbl B LENOM. PacKpbiTh MOJIOXKUTEIbHBIE
CTOPOHBI M HEZJOCTAaTKHU ITPOBEIEHHOI0 CEMMHAPCKOT0 3aHATHsI. OTBETUTH Ha BOIIPOCHI CTYACHTOB.
Boigats 3ananus U1 caMOCTOSITENIbHOM pabOThI 110 MOJATOTOBKE K CIIEAYIOIIEMY 3aHSITHIO.

6.1.9 IlenecooOpa3Ho B Xoje 3amMTH pedepaToB, 1aOOPATOPHBIX pabOT, KYpPCOBBIX pabOT U
IIPOEKTOB 33J]aBaTh BHICTYMNAIOIIMM U ayJUTOPUHU JOIMOJHUTEIbHBIE U YTOUHSIONIUE BOMPOCHI C
LEJIBIO BBISICHEHUS UX MO3UIMHA MO CYIIECTBY 00CYKAaeMbIX MPOOIEM.

Bo3moxHO mpoBeneHue 3aHATUH M aTTeCTallMi B JAMCTAHIMOHHOM (opMaTe ¢ MPUMEHEHUEM
CHCTEMBI AUCTaHIIMOHHOro 00y4eHus: ynusepcutera (CO Mockosckoro ITonmurexa).

6.1.10 Iopsinox npoBeneHus: paboT B JUCTAHIIMOHHOM (pOpMaTe yCTAHABIMBAETCS OTAEIbHBIMU
pacropsKeHUsIMU TIPOpPEKTOpa Mo y4yeOHOM paboTe /MM LEHTPOM Yy4eOHO-METOIUYECKOM
paboTHI.

2.2 MeToanuyeckue yKazaHus 1JIs1 00y4arOMMXCsl 0 OCBOCHHUIO U CIUTIIMHbI

6.2.1 CryaeHTy HEOOXOJUMO COCTaBUTh A1 ceds rpaduK BBHINOIHEHUsS] Y4eOHBIX padoT,
npeaycMotpenHbix PIIJI ¢ yu€rom TpeGoBaHMM Ipyrux QUCHUILIMH, U3Y4aeMbIX B TEKYyILIEM
ceMecTpe.

6.2.2 Ilpu mnpoBeneHUM 3aHATUH M TPOLEAYp TEKYIIEW M MPOMEXYTOUHOM AaTTECTaluu C
MCIIOJIb30BaHNEM HMHCTPYMEHTOB MH(QOPMAIIMOHHON 00pa30oBaTeNbHOM Cpebl TUCTAaHI[MOHHOTO
oOpasoBanus ynusepcutera (CO Mockosckoro ITonnTexa), kak BO BpeMsi KOHTaKTHON paOOThI
C NpernojaBaTeieM, TaK U BO BPEMsI CAMOCTOSITEIbHOW PabOThl CTYJIEHT JOJDKEH 00ecledHThb
TEXHUYECKYI0 BO3MOKHOCTb JUCTAaHIMOHHOIO IOAKJIIOYEHHMS K CHUCTEMaM JIUCTAHLMOHHOIO



13
oOyuenus. Ilpu oTCyTCTBMM TakoW BO3MOKHOCTH OOCYAWUTH CHUTYallMI0 C MpPErnojaBaTeseM
JUCLUIUINHBI.
6.2.3 K nmpomMeXyTO4HOM aTTeCTAllMH JOMYCKAIOTCA TOJIBKO OOYyYaroIIHUecs, BBHITTOJHHUBIINE BCE
BUBI Y4€OHOU pabOThI, MpeayCMOTpEHHBIE paboueil mporpamMmoii aucuuruinasl (PTLT).
7.D0H OLIEHOYHBIX CPEICTB
7.1MeToabl KOHTPOJISI U OLICHUBAHUS Pe3yJbTATOB 00y4eHHs

7.211Ikana 1 KPpUTEPUU OLIEHUBAHUSA Pe3yJIbTATOB 00y4eHMsI
[IIkana oneHMBaHUs I 3a4eTa / SK3aMeHa:

Illkana ouenueanus Onucanue

Buinonnenvt 6ce 6udvt yuebnoii pabomwi, npedycmMompeHHble
yueoHviM naanom. CmyodeHm OeMOHCmpupyem CcOOmeemcmasue
SHAHUU,  YMEHUl, HABbIKOE  HNPUBEOEHHbIM 6  MabIUYax
nokasameineu, — onepupyem — NPUOOPEMEHHbIMU — 3HAHUSMU,
Omauuno VMEHUAMU, HABLIKAMU, NPUMEHAEM UX 8 CUMYAYUSIX NOBbIUEHHOU
cnoochocmu.  Ilpu  smom  moocem — Ovimb  donyueHa
HEe3HAUUMenbHAs OwudKa, HeMOYHOCMb, 3ampyoHeHue npu
AHATUMUYECKUX ONepayusix, NnepeHoce 3HAHUll U YMeHUll Ha HOGble,
HecmaHoapmmbvle CUmyayuu.

Buvinonnenvt 6ce 6uovt yuebnoii pabomwi, npedycmMompeHHble
yueOHviM  naanom. Cmyoewm — OeMOHCMpUpyem  HenojHoe,
Xopowo npasuibHoe  COOmMEemcmeue  3HAHuu,  YMeHull,  HABbIKOS
npUBeOeHHbIM 6 mabauyax nokasamenei, aubO eciu npu 3Mom
ObLIU donyuensl 2-3 HecyujecmeeHHble OUWUOKU.

Buinonnenvt 6ce 6udvt yuebnoii pabomvi, npedycMOmpeHHble
yueoHvim naanom. CmyoeHm OeMOHCmMpupyem coomeemcmaeue
Yooeremeopumenvno | 3Hanuil, 8 KOMOPOM 0C8eweHA OCHOBHASA, HAUDOOIee BANCHASL YACTb
Mamepuana, Ho npu 3Mom 0ONYueHa 0OHA 3HAYUMENbHASL OUUOKA
UU HEMOYHOCMb.

He 6vinonnen oounm unu 6Oonee 6u008 yuebHOU pabomel,
npeoycmMompenHuix yueonvim naanom. Cmyoenm demoncmpupyem
HenoiHoe coomeemcmeue 3SHaHUtl, YMeHull, Ha8blk08 NPUBEOEHHbIM
6 mabauyax noxkasameretl, 0ONYCKAOMCcs 3Ha4umenIbHule OUUOKY,
NPOABNIAEMCs OMCYMCcmeue 3HAHUL, YMEeHUll, HABbIKO8 No psdy
nokasameinel, cmyoenm ucnvlmuleéaem 3HaYUmMenbHble
3ampyonenus npu OnepuposaHuu SHAHUAMU U YMEHUAMU NPU UX
nepexoce Ha HO8ble CUMYAYUU.

Heyooenemsopumenvro

7.3.01eHo4HbIE CpeAcTBa

7.3.1. Texyuuii KOHTPOIb
KoHnTposabHbIe BONpockI
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1. W3 xakux BBIPAa0OTOK U KaMep COCTOUT OKOJIOCTBOJIBHBIHN TBOP YTOJIBHOM IIAXTHI?
2. [ToueMy persiaMeHTUPYIOTCS MUHUMAJIBHO JIOIIyCTUMBIE PACCTOSTHUS MEXKY
IPOTSDKEHHBIMHU BBIPA0OTKaMHU OKOJIOCTBOJIBHOTO ABOpa?

3. Kakue kpenu npuMeHsIOT B BEIpAOOTKaX OKOJIOCTBOJIBHOIO ABOpA?

4. Kakoe 060opynoBaHre NpuMEHSIOT JUIsl BO3BEACHUS MOHOJIUTHON OETOHHOHN U

)Kene300eTOHHOM Kpernu?

S. UYTo BXOJUT B KOMILIEKC KaMep U BbIpAOOTOK IVIaBHOTI'O BOJOOTIIMBA?

6. HazoBute THIBI HacOCHBIX KaMep. B yem ux mpeumMyiiecTa U HeIOCTaTKH?

7. Kakue TpeboBaHus MpebsABISIOTCSA K KaMepaM IJIaBHOIO BOAOOTINBA?

8. Kakue TexHonmornyeckue cxembl Ipoxoaku kamep Boi 3Haere?

9. Kak npoxoasT Koiaoa1pl HACOCHBIX Kamep?

10. B ueM 0cOOEHHOCTH KOHCTPYKIIMH U TEXHOJIOTMH MTPOBEICHUS KaMepbl [IEHTPAIbHON
N0/I36MHOM NOJACTaHIIMU?

11. Kaxue tunsl ckinagos BM Brl 3naere?

12. Kaxkue TpeOoBaHHS MPEIBIBISIOTCS K PACTIONIOXEHUIO M 000PYIOBAaHHIO MOI3EMHBIX
ckinagos BM?

13.  YTO BXOAWT B KOMIUJIEKC BBEIPAOOTOK JIETIO0 KOHTAKTHBIX U aKKYMYJIATOPHBIX
371eKTpoB030B? Kak mpoxoasarcst 3Tu BeIpaObOTKH?

14. B uem 0COOEHHOCTH MPOXOIKHU M KPETUICHUS HAKJIOHHBIX XOJIKOB B OKOJIOCTBOJIbHBIX
JBopax?.

15. KakoBo HazHaueHne U KOHCTPYKIIUS KOMILJIEKCAa KaMep 3arpy304HbIX ycTpoiicTB? B
KaKOM MOCIeA0BATEIHLHOCTHU U MO KaKOH TEXHOJIOTUU MPOXOASTCS 3TH KaMepbl?

16.  Kaxkue xamepsl BCrloMOraTeIbHOTO Ha3HaueHus Bel 3HaeTe?

17.  UYro Takoe cOmpspKEHUS U 10 KaKUM MPU3HAKaM UX MOXKHO KiaccupuuupoBarb?

18. Ha3oBuTe KOHCTPYKIIMH Y3JI0B CONPSIKCHUN.

19. VYkaxute mapaMeTpsl Kpyxall y3JI0B cONpsikeHni kopoOoBoro ceoja. Kak onn
paccuuThIBarOTCA?

20.  Yto Takoe «OBIK» y371a CONPSKEHUS U KaKOBBI OCHOBHBIE TapaMeTphl?

21.  Kakue TeXHOJOTHYECKUE CXEMbI IPHUMEHSIOT IPHU MPOXOJIKE M KPETUICHHH COTPSHKEHUH

BLIpa6OTOK OKOJIOCTBOJIbHBIX I[BOpOB?

7.3.2. IIpomexxyTO4yHast aTTecTanus

Ilpumepsr mecmosvix 6onpocos
1. Yro BiusieT Ha BbIOOp crioco0a MPOXO0JIKH TOPU30HTATBHON BHIPAOOTKH HEOOBIION TUIO0MIa 1
nonepeunoro ceuenus (HIITIC)
- pa3Mepbl IONEPEUHOT0 CEUEHUs BEIPaOOTKH
- KOO PHUIHUEHT KPENoCTH MOPOJI
- JUIMHA BBIPaOOTKHU
- KOO(QPHUIHUEHT KPENoCTH MOPOJI U pa3MephI MONEPEYHOr0 CEUEHHs BEIPAOOTKU
2. 'opuzonransHbie BoipaboTku HIITIC B ckanbHBIX MOpoAax IPOXOASIT
- OYpOB3pBIBHBIM CIIOCOOOM
- IIATOBBIM CIIOCOOOM
- KOMOafHOBBIM CITIOCOOOM
- OypOB3pBIBHBIM U KOMOAITHOBBIM crIocOOaMu
3. I'opuzonranbublie BbipaboTku HIITIC B momyckanbHBIX TOPOJax MPOXOIIT
- BBC u xomM0aiiHOBBIM c110COOOM
- KOMOaitHOBBIM c1IOCOOOM
- IIUTOBBIM CIIOCOOOM
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4. T'opuzontanbHbie BeipaboTku HIITIC B ciaGbix HEYyCTOMUYMBBIX OPOAAX TTPOXOIST
- BBC 1 koM0aiiHOBBIM c11I0COO0OM
- KOMOaitHOBBIM crIOcOOOM
- IIATOBBIM CIIOCOOOM
5. K cpeacTBam B3pbIBaHUS OTHOCST
- matpoH BB, kancynbe-neronarop (K/)
- IaTpOH-00EBUK KOMMYTAIIMOHHBIE TPOBOA, MAarCTPaJIbHBIE POBOJIA M B3PbIBHASL MAIlIHA
- KJI nnm anexTpoaeToHaTop, KOMMYTallMOHHbIE IIPOBO/IA, MAarCTPaJIbHbIE IPOBOJIA U B3PbIBHAS
MaIInHa
6. Koapdurnuent ucnonb3opanus mmypa (KHII) sto
- OTHOUICHHE JUTMHBI 3apsi/ia K JUIMHE HIITypa
- OTHOLIEHHE JUIMHBI 1IITypa K JJIMHE 3apsaa
- OTHOULICHHE JUTMHBI 3apsijia K JUaMeTpy mimypa
7. Koaddurnment mznumka ceaenus (KUC) ato
- OTHOUICHHE JUaMeTpa 3apsijia K JuaMeTpy Lmypa
- OTHOUIEHME IO CEYEHUS BUEPHE K IIJIOLIAAN CEYEHUSI B IPOXOJIKE
- OTHOUICHHE IJIOIIAJN CEYCHUS B MMPOXOJIKE K IJIOLIAJAN CEYCHUS BUCPHE
8. lInypsl OypsT
- PyYHBIMHU CpEJICTBAMU OYpEeHHUS
- MEXaHU3UPOBAHHBIMU CPEICTBAMU OYpEHUSI
- PyYHBIMU U MEXaHU3HPOBAHHBIMU CPEJCTBAMH OypeHus
9. B ropuzonTtaneHbix BeipadboTkax HIIIIC nopony rpyszsr
- MallMHAMH [IePUOUIYECKOr0 JEHCTBUS
- MallMHaMH HENIPEPHIBHOTO JEHCTBUS U CKPEIIEPHBIMU YCTAHOBKAMU
- MalIMHAMH [IEPUOUYECKOT0 U HEMPEPBHIBHOTO ACUCTBUS U CKPENIEPHBIMH YCTAHOBKAMHU
10. IIpoxoaueckuii UK 3TO
- NEpeYeHb OCHOBHBIX M BCIIOMOTAaTEJIbHBIX ONEpalui, MOCie BBIIOJHEHUS KOTOPBIX 3a00i
CMEIIAaeTCcsl Ha HEKOTOPYIO 33JIaHHYIO BEIMYUHY (3aX0/KY)
- IIEpEYEHb OCHOBHBIX, BCIIOMOTATEJIBHBIX U JIOMOJIHUTEIBHBIX ONEPALM, OCIE BBIIOIHEHUS
KOTOpPBIX 32001 CMeIaeTcss Ha HEKOTOPYIO 3aJJaHHYIO BETUUYMHY (3aXO0/KY)
- NepeyeHb OCHOBHBIX U JIONOJHUTEIBHBIX OMNEpaluid, Mocje BBHIMOJHEHHUS KOTOPBIX 3a00i
CMEIIIaeTcsl Ha HEKOTOPYIO 3aJIaHHYIO BEJIMYMHY (3aX0/KY)
11. IIponomKuTENbHOCTh MPOXOAYECKOTO IUKIIA ITO
- BpeMs BBINIOJIHEHUS OCHOBHBIX M BCIIOMOTATENbHBIX OMNEpaluil C y4eTOM HX BO3MOKHOTO
COBMEILIEHUS
- CyMMapHO€ BpeMsl BBITIOJTHEHUS BCEX ONepanuil
- BpeMsl BBINIOJIHEHMSI OCHOBHBIX OIEpaninii
12. TIpoxoaueckrue KOMOaWHbI ObIBAIOT
- POTOPHOTO ¥ U30MPATEILHOTO TUMA
- POTOpPHOTO ¥ OYPOBOTO THIIA
- KOMOMHUPOBAHHOTO JIEHCTBUSA
13. TIpoxomueckuit mut (I1LL[) aToO
- BPEMEHHAas NepeIBIKHAs KPellb, MO/ 3alUTON KOTOPOH co3aatoTcss 6e30MmacHble YCIOBHS 110
MIPOXOJIKE MOPO/IbI U BO3BEJICHUIO TOCTOSHHOW Kpenu
- CaMOXOJIHas MaIllMHa JUIsl TPOXOAKH BBIPaOOTOK
- MeTajin4yeckast 000J0UKa, MOJl 3alIUTOW KOTOpPOHM co3JaroTcsi Oe30IacHble YCIOBUS IO
IIPOXOJIKE NOPOJIbI U BO3BEJIEHUIO BPEMEHHOMN U MIOCTOSIHHON KPENH
14. IleperoHHbIE TOHHEIN METPOIIOJIUTEHOB CTPOST
- OTKPBITBIM, IOJTY3aKPBITHIM U 3aKPBITHIM CIIOCOOaMHU
- OTKPBITHIM U 3aKPBITHIM cIoco0aMu
- 3aKPBITHIM U TIOJTY3aKPBITHIM CIIOCOOaAMU
15. CraHiuu METpOIOIUTECHOB OBIBAIOT



16

- HaJ[3€MHBIMH, HA3€MHBIMH U 10136 MHBIMU
- HA3eMHBIMH U TTOJI36MHBIMHU
- HaJI3eMHBIMH U MTOJI3€MHBIMU
16. [lon3eMHubIe CTaHIUU OBIBAIOT
- IWJIOHHOT0, KOJIOHHOTO ¥ OJJHOCBOAYATOr0 THIIA
- MWIOHHOTO M TUIaT(OPMEHHOTO THTIA
- KOJIOHHBIE U OJIHOCBOIYAThHIE
17. Ha xakue 4acTu JIeJIUTCS MONEPEUYHOE CEUCHHE TOHHES
- KaJIOTTa U IITpocca
- KaJIoTTa U O0Ka BRIPaOOTKH
- ITpOCCca U JIOTOK
18. HoBoaBcTpuiickuii criocod mpoxXoAKH TOHHENS 3TO MPOXO0JIKa
- LITPOCCHI
- [10 YacTsIM C BO3BEJCHUEM BPEMEHHON Kpenu
- KaJIOTTHI, a 3aT€M IITPOCCHI

aTTeCTAallui 110 UTOraM OCBOCHUSA JUCHUIIJIMHBI

7.1 OueHouHble cpeAcTBa JUIsl TEKYLIEH aTTECTAlUK
KonTposabHbie Bonpocsl
Ilpumepnvie 6onpocel kK ammecmayuu 6 hopme IK3ameHa
Jl1s1 KOHTPOJISL YCBOEHUS CTYACHTOM 3HAHUM M HAaBBIKOB IO Yy4€OHOW TUCIUIUIMHE IPOBOAUTCS
aTTrecTanus B GopMe 3K3aMEHOB. DK3aMEHbI IPOBOATCA B )OpMeE YCTHOI'O OTBETA HA TPU BOIPOCA
10 TeMaM Kypca.
IIpumepHBIii IepeueHb BOIPOCOB ISl 9K3aMEHOB:
1. OcHOBHBIE 331a4H B 00JIACTH CTPOUTENLCTBA TOPHBIX MPEIIPUATHIA 1 IOA3EMHBIX COOPYKEHHUN
B CBETE 3KOHOMHUYECKOI0 U COLIMAIBHOTO pa3Butus PO.
2. Crioco0bl CTPOUTENHCTBA FOPU3OHTANIBHBIX TOPHBIX BBIPAOOTOK B 3aBUCHUMOCTH OT (PU3HKO-
MEXAHUYECKHUX CBOWCTB FOPHBIX IOPOJ.
3. @akTopbl, BIUSIONINE HAa BBIOOP (hOPMBI U pa3MEpOB NONEPEYHOT0 CEUEHHUSI TOPHOU BBIPAOOTKH.
4. TUNOBBIE CEUEHHsI TOPHBIX BEIPAOOTOK U IOKYMEHTHI, UX PEriIaMEeHTHPYIOIIHE.
5. HauGonee pactipoctpaneHHbie (OpMBI TONEPEUHBIX CEUEHUN TOPU30HTAIBLHBIX BHIPAOOTOK.
6. ITapameTpsl OypOB3pHIBHBIX paboT, M OT KaKUX YCJIOBUI OHU 3aBHUCHT.
7. BB u CB, npumeHsieMble IpU CTPOUTENBCTBE BHIPAOOTOK B OHOPOJHBIX CKAJIBHBIX TOPOAAX.
8. Pacxox BB. Ero pasmepnocts. Onpenenenue pacxoga BB.
9. Jluamerp wWNypoB, NPUMEHSEMBIX MPU CTPOUTEIBCTBE TOPHU3OHTAIBHBIX BBIPAOOTOK B
OJIHOPOJAHBIX CKaJbHBIX NOoponaax. Kakue pe3ynpTaTsl 1aeT NIPUMEHEHHUE LIITYPOB MOBBIIIEHHOTO
nuamerpa?
10. dakTopsl, BIUAOLIME Ha KOJIMYECTBO LIMYpoB B 3a00e. OmpeenieHue BECOBOro KOJIMYeCTBa
BB, ero pazmepHocTs. MeTonnka onpe/ieneHns KoJIM4ecTBa ImypoB B 3a00e€.
11. Tumsr BpyOoB. Hambonee pacnpocTpaHeHHbIE OTpBIBAIOIIME M ApOOsIINE BpPYOBI.
OcoOenHocTH pabOThl KOHTYPHBIX LITYPOB.
12. 3aBucUMOCTb TIYyOMHBI WIMYpPOB OT pa3MEpoOB IMOMEPEYHOI0 CEUYEHUs BBIPAOOTKH.
Mertoanka onpe/ieseHus TIIyOUH MITypPOB.
13. KWIUI u ero BenuuuHa.
14.  KUC u ero BenuumHa.

15.  Tunel mammH a5 Oypenus mmypoB. VX TexHudeckast XapaKTepruCcTHKA.

16. Opranmsanus OypeHus: mmypoB B 3a0oe. CpenHue BEIHMYMUHBI IUIOMIAANA 3200 HA OIHY
OypuiibHYyIO MamuHy. Pa3meTka miypos.

17. . 3apshxaHue U B3pbiBaHHE. Mepbl 6€30MacCHOCTH.

18.  Tumsl morpy309HBIX MamuH. [IyTH yBeTUYeHUS HX TPOU3BOUTEIHHOCTH.

19. Cbembl IPOBETPUBAHUS BBIPAOOTOK. BeHTUIATOPHI U TPYOBI AJISt MPOBETPUBAHUSI.
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20.  VYcnoBus mpuMeHEHUs1 BpeMeHHOW kperu. Hambosee pacnpocTpaHeHHBIE KOHCTPYKIIMH
BPEMEHHOH KpeIu.

21.  VYcTpoHCTBO BOJOOTJIMBHBIX KAaHABOK, MX KOHCTPYKLUHU U 001aCTh IPUMEHEHUS.

22.  Cxema paboThl KOHBeWepHoro meperpyxareis. [Ipunuun paGoTbl OyHKEpOB-TIOE3/0B.
[Torpy3ouHo-n10cTaBOYHbIE MalIMHBL. V1 001aCcTh UX IPUMEHEHHUS.

23.  @akTopbl, BIUAIOUIME HA MPOJOJDKHTEIBHOCTh MPOXOJYecKoro mukia. OmpeneneHue

CKOPOCTH TPOXOJKH BBIPAOOTKH (TEXHMYECKON M KaneHaapHo#). [Ipous3BoauTenbHOCTh Tpyaa
IPY IPOBEIEHIH TOPU30HTAIBHBIX BEIPA0OTOK U (haKTOPHI, HA HEE BIIHSIOIIHUE.

24, dakTophl, BIUSIONIME Ha BHIOOP croco0a MPOBEACHUS BBHIPAOOTKHM B HEOJHOPOIHBIX
nopojax (y3KUM WM IUPOKUM 3a060em). JIocTOMHCTBA M HETOCTATKU 3TUX CIIOCOOOB.

25.  Cxewmbl U cpeicTBa MEXaHU3aUH MPU IPOBEACHUH BbIPAOOTOK HIMPOKUM 3a00€M.

26.  Cxewmsbl coBMelIeHHs pabOT MpH MPOBEACHUH BHIPAOOTOK IUPOKUM (Y3KHM) 3200€M.

27.  IlpeumymiecTBa KOMOAHHOBOTO CIIOCO0A TPOXOJIKH BHIPAOOTOK.

28.  JlocTOMHCTBA M HEJIOCTATKH KOMOAHOB M30UPATELHOTO H POTOPHOTO JICUCTBUSI.

29.  OcHOBHbIE TEXHUYECKHE XapaKTEPUCTUKU KOMOaiiHOB. Onpeenenne dKCIuTyaTalliOHHON
IIPOU3BOJUTENILHOCTH KOMOaiiHa.

30.  TexHoyoruyeckue cXeMbl MPOBEICHUS BEIPAOOTOK C MPUMEHEHUEM KOMOAHHOB.

31.  I'paduk opranuzanuu pabOT U MyTH IMOBHIIMICHUS TEMITOB MTPOXOKH IPU UCTIOIB30BAHUU
KOMOAITHOB.

32.  OCHOBHBIE TEXHUKO-IKOHOMHYECKHE ITOKa3aTeIn KOMOAtHOBOTO cIrtocooa.

33. Cxembl TpOXOJIKH OpeMcOeproB y3KMM U HIMPOKUM 3a0oeM. WX mocToMHCTBA U
HEIOCTaTKH.

34. Tpancnopt nopoisl U3 320051 6pemcoOepra, mpoBeTprUBaHUEe 32005 U €r0 CYIIHOCTb.

35. dopMa 1 pa3Mepbl CEUCHUsI BOCCTAIOIINX BHIPAOOTOK.

36. Cxema mpoBeAECHHS BOCCTAIOUIETO C MPUMEHEHHE MEPEeIBUKHOTO MEXaHU3UPOBAHHOTO
nonka tuna KIIB. Ee moctonHcTBa M HETOCTATKMU.

37.  Cxema mpoBeeHHUs BOCCTAIOIIETO C EPEJOBON CKBAKUHOM.

38. CxeMa nmpoBeTpHUBaHUS TP MPOXOJIKE BOCCTAIOIIETO.

39.  Cxema npoBeneHHUs YKIOHOB IIUPOKUM U Y3KUM 3a00SIMH.

40. Cxema BOJIOOTIMBA MPU TPOBEICHUH YKIOHOB.

41.  ®axTOpbl, BAUAIONINE HA 00BEM BBIPAaOOTOK 0KOJI0CTBOIBHOTO ABOpa (O/]).

42. Tuner O/1.

43.  CymiecTByIOIIME TEXHOJOTHIECKHE CXEMBI IIPH MPOXOJIKE COMPSIKEHUI.

44, Cpencta TpaHcIopTa, IPUMEHsIEMbIE TP MPOBeAeHNUN BbipadoTok O/1.

45.  Opranu3zaius BOJOOTJIMBA U CXeMa Pa3MEINIeHUs BOIOOTINBHBIX YCTPOUCTB MPHU MPOXOIKE

BbIpaboTok O/I.



