®uman ['ocy1apcTBEHHOTO 010 KETHOTO NMPOo(heCCHOHATBHOTO
o0pazoBaTeIbHOTO yupexaeHus Pecryonnku Xakacust
«HepHOrOpCKHUil TOPHO-CTPOUTEIILHBINA TEXHUKYM»

OB/J] .09. «lllaxTHbIEe cTAIIlHOHAPHBbIE YCTAHOBKU»

MGTO,HI/IIIGCKI/IC YKa3aHUuAg 1 KOHTPOJIBHBIC BOIIPOCHI
A1 CTYACHTOB - 3d0YHHUKOB

1o npodgeccuu cpeaHero npodheccuoHaIbHOr0 00pa3oBaHuUs

21.02.17 «ITonzeMHas pazpaboTKa MECTOPOKICHHUH T0I3€MHBIX MCKOIIAeMBIX)>»

kBannpukanus: ['OpHbII TEeXHUK-TEXHOJIOT

Aba3za
2023



Metoauyeckue yka3zaHHUsl COCTaBJICHbI B COOTBETCTBUM C TPEOOBAHUSIMU
denepanbHOr0 rocyJapCTBEHHOr0 00pa30oBaTENBHOIO CTAHJAAPTA CPEAHETO
po¢eCCUOHAILHOTO 00pa30BaHMs MO CHEIUATBHOCTSIM
21.02.17 TloazemHasi pa3pab0OTKa MECTOPOXKIACHUN IMOJIE3HBIX UCKOMAEMBbIX.

MeTtoauueckue yKa3aHus 1o JUACIMUIIIIMHE OBJl .09. «lllaxTHBIC
CTAl[MOHAPHBIE YCTAHOBKHU » COJEpKAT PEKOMEHIAIMU MO M3YYECHUIO MaTepualia u
MOJATOTOBKY 3aJlaHUM, MPeIHa3HAYCHHBIE JJIS CTYJEHTOB 3a04HOU (POpMBI 00yUEHUS.

Pa3paboTuuk:
PoikkoBa H. U OpENoJiaBaTellb Cell JUCIUTLINH,

®.1.0., yueHas cTeneHb, 3BaHuUE, 10KHOCTD,




Beenenue

Cpenu yCTaHOBOK, OT KOTOPBIX 3aBHCHT HAJ&KHOCTh, 0e30macHOCTh U 3(PPEeKTHBHOCTH
paboThI TOPHOTO MPEIIPHUSITHS, OJHO U3 TJIABHBIX MECT MPUHAJIC)KHUT CTAIIHOHAPHBIM MallliHAM U
ycraHoBKaM. OHM XapaKTEpPU3YIOTCS CJI0KHOCTbIO KOHCTPYKIMM U OOJIBIION IHEPro€MKOCThIO (Ha
ux pomo mpuxoautcss no 70% Bcell morpeOisieMoil Ha TOPHOM TPEANPHITAU SHEPrUU) M
MIPEJCTABISAIOT COO0H KOMIUIEKCHI 3JIEKTPOMEXaHUYECKOTO 000PYAOBaHUs, MTPETHA3HAYCHHOTO IS
noAbEMA IMOJIE3HOI0 MCKOMAEMOI0 U IYCTHIX HOPOJ Ha MOBEPXHOCTh, MOJABEMA U CITyCKa JIOACH,
MarepuaioB, 000pynOoBaHHS (MOABEMHBIE YCTAHOBKM); OCYIIEHHUS MECTOPOXKICHUN TOJIE3HBIX
MCKOTIAEMBIX M OTKAYKH BOJIBI U3 TOPHBIX BBIPAOOTOK HA MOBEPXHOCTH (BOJIOOTIIMBHBIC YCTAHOBKH);
MCKYCCTBEHHOTO TIPOBETPHUBAHUSI TOPHBIX BBIPAOOTOK W CO3JMaHHSI HOPMAIBHBIX aTMOC(EpHBIX
YCIIOBUM HAa TOPHOM TMPEANPHUATHH (BECHTUJISTOPHBIC YCTAHOBKH); ITOJIYUYCHHUS ITHEBMATHYCCKON
SHEPrUH — SHEPTUU CHKATOTO BO3/yXa, UCIOJIb3yeMOM IpHU paboTe TOPHBIX KOMOATHOB, OTOOMHBIX U
OYypMIIBHBIX MOJIOTKOB, JICOEIOK, BEHTHIISITOPOB MECTHOTO MTPOBETPUBAHMSI, YIaCTKOBBIX HACOCOB U
1p. (KOMIPECCOPHBIE YCTAHOBKH).

Hctopust co3maHus W pa3BUTHS CTAIMOHAPHBIX MAIIMH M YCTaHOBOK B3aWMOCBSI3aHa C
pa3BUTHEM TOPHOTO JIeJ1a, U OJJTHUM U3 MEPBBIX YUEHBIX MOCBATUBIINX TOPHOMY U TOPHO3aBOJICKOMY
MPOMBICITY cBoM paboThl 011 M.B. JIomoHOCOB.

B 1754 r. unenom pycckoit Axagemun Hayk JI. Dijepom ObUTO BBIBEICHO OCHOBHOE YpaBHEHHE
IIEHTPOOEIKHOTO KoJieca, MMEBIIee OOJIBIIOE 3HAYCHUE B PA3BUTUH TYpOOMAIITHH.

B 1832 r. ropusrit unxenep A.A. CabmykoB (1783 — 1857 rr.) m300pén u nmpumeHua Ha Yarupckom
MEIHOM H cepeOpsHOM pyaHuke (Anrtail) HEeHTpOOeXHBIM BeHTHWIATOpP, a B 1835 1. —
neHTpooexxubiii Hacoc. B XIX Beke mpodeccopamu IlerepOyprckoro ropHoro uHcTHTyTa A.U.
V3arucom (1814 — 1875 rr.),IL.A. OnsimeBbim (1817 — 1896 rr.), MU.A. Tume (1838 — 1920 rr.)
JOpYruMU ObLITH pa3paboTaHbl OCHOBHBIE MOJI0KEHHUSI TOPHOW MEXaHUKH KaK HayKH.

bnaronaps padoram akagemukoB M.M. denoposa (1867 — 1945 rr.) u A.Il. I'epmana (1874
— 1954 rr.) ObuUM cO3MaHBI TEOPETHUECKHE OCHOBBI BCEX pa3/iejlOB TOPHOW MEXaHHKHU
(BEHTWJIATOPHBIX, BOJOOTIMBHBIX, MHEBMATHUYECKUX M MOABEMHBIX YCTAaHOBOK), TMOJYYMBIINE
nanpHeiee pasputie B Tpynax wi. kop. AH CCCP A.C. UnbuueBa (1898 — 1952 rr.), akan. B.C.
ITaka (1888 — 1965rr.), npod. B.b. Ymanckoro (1905 — 1947 rr.), mpod. I'.M. Enanunka u ap.

Ha ocnose Buxpesoii Teopun kpbuia H.E.J)Kykosckoro (1847 — 1921 rr.) coBerckue yuénsie LHAI'!
CO3/aJTi TEOPHUIO OCEBBIX BEHTUJISTOPOB U PALIMOHAIBHYIO KOHCTPYKIIHIO UX.
B koHCTpyupoBaHMM HAJIEXKHBIX HEHTPOOESKHBIX HACOCOB OOJBIIYIO POJb CHITPATU TPYAbI aKaj.

I'.®. HpOCKprI, paspaGOTaBmero BUXPCBYIO TCOPUIO I_ICHTpO6C)KHBIX HaCOCOB, KOTOpas SABUJIACH

nanpHenmmM passutueM Buxpesoit Teopuu Kpbiiia H.E. J)KykoBckoro.



Ha ocHOBe Teopum NHEBMATHYECKUX YCTaHOBOK, B KOTOpylo BHEC Oousbmioii Bkiman mpod. A.C.
WnbuyeB, co31anbl HAAEKHBIE KOHCTPYKIIUU TOPIIHEBBIX U HEHTPOOESIKHBIX KOMIIPECCOPOB.

Jlnist pa3BUTHS TEOPHH IAXTHBIX MOIBEMHBIX YCTAHOBOK OOJIBIIIOE 3HAYEHUE UMETIO BbiBeleHHOE B 1913
r. akagx. M.M. ®@egopoBeIM OCHOBHOE TMHAMHUUYECKOE YPABHEHHUE MTOIBEMHBIX CUCTEM, KOTOPOE SIBUJIOCH
AQHAJIUTUYECKOM OCHOBOM NIpPU NPOEKTUPOBAHUU MOABEMHBIX ycTaHOBOK. B 1925 — 1930 rr. Obuin
MIPOBEACHBI HCCICAOBAHUS [0 HAXOXXIEHUIO BBITOJHOTO peXMMa paboThl TOABEMHON MAIINHEI,
Omaromapsi KOTOPBIM CTaJl0 BO3MOXKHBIM MPOBECTH THIH3ALWI0 M CTAHAAPTH3AIMIO MOIBEMHOTO
obopynoBanus. [lozxke pemanuch BaKHbIE BOIMPOCH 00 ammapaTtype YOpaBiCHHS M 3allUThI, 00
aBTOMAaTHU3alMK YIPABICHUS MOIBEMHBIMU MalllMHAMU, HaJ KOTOPBIMH pabOTanu TOPHSIKHU, dJIEKTPUKU
U MamuHocTpouTend. JlocTurHyThle ycmexu B OOJAacCTH CTAlMOHApHBIX YCTAaHOBOK SIBJISIIOTCS
pe3yJIbTaTOM KOJUIEKTMBHOTO TBOPYECTBA HAYYHO — MCCIIEOBATENIbCKUX U MPOEKTHBIX WHCTUTYTOB —
HAI'Y nmm. H.E. XKykxosckoro, UI'M u TK um. M.M. ®enoposa, BHUUI unpomam, JleeHxumman,

Jlon- runpomaxr, ['unpoyraemani, ' MIPOHUCANEKTPOIIAXT — U MAIITMHOCTPOUTENBHBIX 3aBOJIOB.

1. OBIIUE METOAUYECKHE YKA3AHUSA

CornacHo crenuduke 3a04YHOrO OOYyYeHHUs, CTYIAEHTBl CaMOCTOSITENIbHO H3Yy4aloT Y4eOHYIO
TUCUMIUIMHY 10 peKoMeHayeMol mureparype. OrtnenbHble TeMbl, Haubosiee TpyIHbIE IS
CaMOCTOSITENILHOM MPOpabOTKU, U3IAraloTcs MpernoaBaTesieM BO BpeMsl CECCHH.
[Ipn wu3ydeHHM JUCHUIUIMHBI CTYAEHT JOJDKEH O3HAKOMHUTBCS CO CIEAYIOUIUMHU CTaHIapTaMU,
BXOSIIIIMMU B €AMHYIO CHCTEMY KOHCTpYKTOpCKO# nokymenTanuu (ECK/I):
I'OCT 2.748-68 - ECKJI. O603HavueHHs yCIOBHBIE TrpadUyecKue 3JIEKTPOCTAHIIUM M TIOJICTAHIIMA B
CXeMax 3JIeKTPOCHA0KEHHUS.
I'OCT 2.751-73 - ECKJ. O6Go3HaueHusl yCJIOBHBbIC I'papUUYeCKHe B CXeMaX, JJICKTPHUYECCKUE CBS3H,
MpOBOJia, KaOenu U IINHBI.

2. PEKOMEHAYEMAS JIUTEPATYPA

OcHoBHas JquTepaTypa
1. AnekceeB B.B. Cranmonapusie mammnbsl. — M.:Henapa,1989.- 416 c.
2. I'pumiko A.I1. Cranuonapubsie MamuHbl. ToM1. PynHuyHble HogbeMHBIE YCTAHOBKH.
- M.:MITY, 2006. — 477 c.
3.Ipumko  A.IL Cranuonapusie Mamusbl. T.2. PyaiHuuHbIE BOJOOTIWBHBIE,  BEHTWISATOPHBIE U
MHeBMaTHYecKHe ycTaHOBKU: YueOHuk. M.:MITVY, - 2007. - 586 ¢

HN3nannsa n3 9bC

1.CraumoHapHble MalIMHBI U YCTaHOBKH |[DIEKTpOHHBIH pecypc| : YueOHoe mocoOue s By30B /

I'puko JLIL., Hlenoranos B.U. - 2-e u3n., crep. - M. : I'opHast kaura, 2007.



JlonosHUTEIbLHAS JIUTEPATypPa

1.Mensenes B.B. Ilpaktukym no mucuuruinae [llaxTHbie cTanroHapHble MalMHbBI nycTaHoBKHU / B.B.
Mensenes - Yuebnoe nocodue. Yura: Yutl TV, 2004, -112 c.

2.MenseneB B.B. OcHOBBI MPOEKTUPOBAHMS NMIAXTHBIX CTAllMOHAPHBIX ycTaHOBOK / B.B. MenBenes -
VYuebnoe nocodue. Yura: Uurl ' TY, 2005, -161 c.

3.Kaprassiit H. I'. Cranmonapusie mamunbl : yueOnuk / Kapraseiii H.I'. - Mocksa :Henpa, 1981.

I/IH(l)OpMaIIHOHHO-CHpaBO'lHLIe H MOUCKOBbLIEC CUCTEMBI

1.https://e.lanbook.com/ Dnekrponno-6ubMoTeuHast cucrema «M3narenbcTBo «JIaHby.
2.https://www.biblio-online.ru/ DnextponHo-6ubmmoTeynas cucrema «FOpaiT»

3.http://www.studentlibrary.ru/ Dnexkrponto-6ubnmuoTeuHast cucreMa «KOHCY/IbTaHTCTYIEHTa

3. COOEP)XAHUE NPEJIMETA

Tema 1. O0uue cBegeHNs 0 CTAMOHAPHBIX MAIIMHAX U 000PY10BAHUM.

OO6mme cBeIeHHs O MAXTHBIX CTAIIMOHAPHBIX yCTaHOBKAaX. OCHOBBI TEOPUH TYpOOMAIIIHH.
Bugpl crammoHapHpIX mIaxTHRIX MamuH. OOopyaoBaHWE MW OKCIUTyaTallsi BEHTUJIATOPHBIX,
BOJIOOTJIMBHBIX, ITHEBMAaTUYECKUX M TMOJBEMHBIX YCTAaHOBOK. IIpMHIMD [eHCTBUST M OCHOBHBIE
AJIEMEHTHI TYpOOMAIITHH.
[Tocne uzydeHnust matepuana CTyI€HT JOJIKEH:
3namo:
- YCTPOMCTBO M TMPUHIUN JIEHCTBUS CTAlMOHAPHBIX MAIIMH (BOJOOTIMBHBIX YCTaHOBOK,
BEHTUJIITOPHBIX YCTAHOBOK, OIBEMHBIX YCTAHOBOK, KOMIIPECCOPHBIX YCTAaHOBOK);
- XapaKTepUCTHKY TypOOMamuH (HAacoCOB, BEHTHJIATOPOB) W BHEUIHUX CETEH, IMpeICTaBICHHBIX
rpaduvecKy.
Ymemy:
- MPOU3BOJUTH BHIOOP CTAIMOHAPHBIX MAIIHMH U MEpPEecueT X MapaMeTpOB sl KOHKPETHBIX YCIOBUM;
rpaduyecku onpeaensaTs padoune pexuMbl BEHTUIATOPHBIX U BOJOOTIMBHBIX YCTAHOBOK;
- TPOEKTUPOBATH BOJAOOTIUBHBIEC (BEHTWISATOPHBIE, TOAbEMHBIE, KOMIIPECCOPHBIE) YCTAHOBKH;
- TMPOU3BOJUTH BEIOOP HACOCOB (BEHTUIISITOPOB, MOJbEMHBIX MAIIIUH, KOMIIPECCOPOB) /Il KOHKPETHBIX
yCcIoBUH; TpadUvecKu OMpeneNnsaTh paboune pesKUMbl BOJOOTIMBHBIX (BEHTHIIATOPHBIX) YCTAaHOBOK B

cJIydac OTAECIBLHOMN WM COBMECTHOM MX pa60TBI.

Tema 2. HazHaueHue, KJIaccu(PUKALHUSA U YCTPOHCTBO MOABEMHBIX YCTAHOBOK.

Pazgen 2.1. Ha3HayeHue NOABEMHBIX YCTAHOBOK

IlogsemHubIe YCTAHOBKU NPCAHA3HAUCHBI JId BbIJAa4YW Ha ITOBCPXHOCTH I[06BIB8.CMOF O yriisi u


https://e.lanbook.com/
https://www.biblio-online.ru/
http://www.studentlibrary.ru/

MOJIy4aeMOl MpH MPOXOJIKE TOPHBIX BEIPAOOTOK MOPOABI, OBICTPOrO M OE30MaCHOT0 CIyCcKa M MOJAbeMa
JIO/IeH, TPAHCIIOPTHPOBAHUS KPEMEKHOTO Jieca, TOPHO-IIAXTHOTO 000pynoBaHMS M MaTepuaioB. [Ipu
IIOMOIIY TMOABEMHON YCTAaHOBKM ITPOM3BOJATCS TAaKXE€ OCMOTP M PEMOHT apMHUPOBKH U KpEIUICHUS
CTBOJIa IIaxThl. Ha KpymHBIX IIaxTax, KaKk MpaBUJIO, UMEIOTCS JIBE€ — TPH JIEHCTBYIOLIUE M1OIbEMHbIE
YCTaHOBKHM, M KaXKJas M3 HUX IpeJHa3HadeHa JIs OIPENETCHHbIX Iefiel (Bblauu Yriis, CIIyCKa-
noAgbeMa JIo/IeH, BbIJAYM MOPOJAbl M T. A.), @ HE SABIAETCS pe3epBoM Jpyroid. OT HaAEKHOMH,
OecniepeOOHON U TPOU3BOIUTENHFHON PAa0OTHl MIAXTHOTO MOABEMA 3aBHCHT PUTMHYHAS paboTa Bcei
1IaxThl B LIEJIOM, NTOATOMY K MOABEMHBIM YCTaHOBKaM (M3 BCEro KOMIUIEKCA 3JIEKTPOMEXaHUYECKOTO
000pyI0BaHUSI IIIAXThI) MPEABSBISAIOT 0COOBIE TPEOOBAHMS B OTHOIIEHUN HAJICKHOCTH U O€30MaCHOCTH
paboTHL.

Paznen 2.2. Knaccupukanus noabEMHBIX YCTAHOBOK

OOmiee ycTpOCTBO OCHOBHOTO 00OPYAOBaHUS MOBEMHBIX YCTAHOBOK W KOHCTPYKIIHS BXOJSIINX B €€
COCTaB JJIEMEHTOB BEChbMa MHOTOOOpA3HBI, YTO OTpEACISIeTCS B TEPBYIO OuYepelh pa3zHOOOpasmeM
TOPHOTEXHUUYECKHX YCIOBHH, B KOTOPHIX (YHKIIMOHHUPYIOT TOJBEMHBIE YCTAHOBKH, a TaKXKe
MHOT000pa3ueM KOHKPETHBIX (DYHKIIMI, KOTOpble Ha HUX Bo3naraiorcs. Cpead  moclegHUX — 0co0o
BBIJICTISIOT XapaKTep MOAHUMAEMBIX U OITYCKa€MBIX [IAXTHBIX ITPY30B.

OCHOBHBIMU IIPU3HAKAMH, TI0 KOTOPBIM KJIACCH(UINPYIOT KaHATHBIE ITOIEMHBIC YCTAHOBKH, SIBIISIOTCS
HIDKECIIeTyIOIINE.

Hasnauenne nmogsemHoOl ycTaHOBKH. [1o 3TOMY NMpH3HAKY MMOABEMHBIC yCTAHOBKH ITTOAPA3ICISAIOTCS Ha
ClIeTyIoLIHe:

a) enasHele WIH 2py306ble, CIyXallUe Ui HOJAbeMa IMOJIE3HOTO HCKONAeMOro Ha MIaXTax WM
00CITy’)KMBaIOIINE OCHOBHBIE T'PY30TIOTOKH BCKPBILIHBIX ITOPO]I X TIOJIE3HOTO HCKOTIAEMOT0 Ha Kaphepax;

0) ecnomozcamenvhvle (100CKUe W 2py301100CcKue), CIy)Kallpe IS TOAbeMa M CIyCKa JIIOJCH,
MaTepHaoB U 000PYIOBaHUS, @ TAKXKE IS [IOJbeMa U3 IIAXThl COMYTCTBYIOIUX T'OPHBIX TIOPOJI;

B) 8peMeHHble WU NPoXooyecKue, NCTIONb3yeMble TOJIBKO Ha MEePHOJI CTPOUTEIHCTBA IAXTHOTO CTBOJIA,
a B psiJie CIIy4aeB U ISl TPOXOJIKM OCHOBHBIX BBIPAOOTOK OKOJIOCTBOJIBHOTO JIBOPA.

PacrioioxxeHre OTHOCHUTEIBHO 3€MHOI MOBEPXHOCTH. I10 3TOMY MpH3HAKy BBIACISIOT JIBa THIIA
MOABEMHBIX YCTaHOBOK:

a) noodsemHule, pacrojlaraéMble B MIAXTHBIX CTBOJIAX;

0) omKkpvimbie, pacriojlaraeMble, Kak MpaBuiio, Ha Hepabouux 6OPTax KapbepoB.

VYron HakiIoHa Tpacchl MoIbeMHUKA. 110 3TOMy MpHU3HAKy MOIbEMHBIE YCTAHOBKH IMOJPA3/IENAIOTCA Ha
JIBa OCHOBHBIX TUIA:

a) gepmukalbHble, KOTOpPble UMEIOT TNPEUMYILIECTBEHHOE MpPHUMEHEHHE INPH MOA3EMHOM pa3zpaboTke
MECTOPOXKJICHUI U pa3MEIaloTCs B BEPTHUKAIBHBIX MIAXTHBIX CTBOJIAX;

6) HAKJIOHHblE, PA3MCIIACMBIC Ha 6opTax KapbCpOB UJIM B HAKJIOHHBIX IIAXTHBIX CTBOJIAX.



Tun nogbLeMHOro cocyiaa. JTOT NMPU3HAK B OOJBLION CTENECHH ONPENeNIeT XapaKTep B3aMMOICHCTBHS
KaHaTHOT'O MOJbEMA C JIPYTHUMU 3BEHbSIMU TPAHCIIOPTHOTO KOMILUIEKCA TOPHOTO MPEANPUATHS, a TAKKE
BUJ] IOTPY30YHO-PA3rPY30UHBIX OINEPALIMI HA CTHIKAX TPAHCIIOPTHBIX 3BEHBEB.
[Ipu xinereBOoM NOIBEME MOIPY30YHO-PA3TPy30UHBIE OINEpallMM 3aKJII0YaloTcsd B IMPOCTOM OOMEHe
IPY)KEHBIX U TMOPOKHUX TPAHCIOPTHBIX COCYJOB (BAaroHETOK, aBTOCAMOCBAJIOB) Ha MEPErPY30YHBIX
MyHKTax.
[Ipu cxunoBoM moabeMe Heperpy3ska TOpHOM Macchl M3 CPEACTB MPU3a00HOrO TpaHCHOPTa B CKHUIIbI
BBITNIOJIHSAETCS, KaK IpaBUIIO, 4Yepe3 IMOCPEACTBO OYHKEpOB, TaK K€, KaK M pa3rpy3ka CKHMIIOB Ha
ITOBEPXHOCTH.
bagpu xak mogbeMHBIE COCYIBI UCITOJB3YIOTCS TOJIBKO HA MPOXOMAYECKUX MOJIBbEMHBIX YCTAaHOBKAX MpPHU
CTPOUTEIIBCTBE MAXTHBIX CTBOJIOB.
KonndecTBO MOABEMHBIX COCYIOB, MPUBOAUMBIX B JABUKEHHE OJHOW MOABbEMHON MamuHOU. [1o aTOMy
MPU3HAKY MOIbEMHBIE YCTAHOBKH MOKHO MOJIPa3/IeIUTh HA TP THUIIA:
a) 08yxcocyomuvie, KOTOpble MPEANOJaraloT MpHUBEIEHUE B JIBUYKEHHE OJHOBPEMEHHO ABYX COCYIIOB
OJIHOM MOABEMHOM MAaIIMHON (TPYKEHBIH COCY MOJHUMAETCS, TOPOKHUHN B 3TO K€ BPEMS OITyCKaeTCsl);
0) ooHococyOnble Oe3 npomueoseca, KOTIa MOJbEMHAs MallliHA TPHUBOJUT B JBM)KCHHE OJHY BETBb
KaHaTa C IPUCOEANHEHHBIM K HEMY ITOJEMHBIM COCYIOM;
B) 00HOCOCYOHbIE C NPOMUBOBECOM, B KOTOPBIX K KOHITy OJHOM U3 JIByX BETBEH KaHATOB BMECTO COCyAa
ITOJBEIINBAETCS TPOTUBOBEC.
Tun kaHaTOBEeAyIIETO OpraHa MOJbEMHOW MamuHbL. [lo 3TOMYy TNpH3HAKY, OTpa)kaloleMy CIoco0
Nepeaayun JBUKYILErO YCUIIUS KaHaTy, OAbEMHBIE YCTAHOBKH MOJIPAa3eIISIOTCS Ha JIBa Kiacca.
a) bapabaHmbie, N KOTOPBIX XapaKTepHa >KECTKasl CBSI3b MEXKAY KaHATOM W HAaBUBOYHBIM OPraHOM
(6apabanom), a mpuBeJcHUE KaHaTa B JIBIKEHUE MPOU3BOJUTCS IYyTEM €ro HABMBKHU Ia MOBEPXHOCTH
6apabaHa WM CBUBKHU C YKa3aHHOW OBEPXHOCTH;
0) co wkusamu mpeHus, KOrja KaHaT OorudaeT KaHATOBEIYUIUH OpraH U HE CBSA3aH C HUM XKECTKO, a
MIPUBOJUTCS B JIBJKEHHUE MOCPEACTBOM CHJI TPEHUSI MEXKIY MOBEPXHOCTbIO HIKUBA M MOBEPXHOCTHIO
MPUKATOTO K IIKMBY KaHATa.
Pa3neu 2.3. YeTpoicTBO NOABEMHBIX YCTAHOBOK

[TogpeMHass yCTaHOBKa COCTOUT W3 TMOJBEMHOTO OOOPYIOBaHHS W TOPHO-TEXHHUYECKHUX
COOPYKEHHUM.

K nomxsemHOMYy 00OpYZIOBAaHHIO OTHOCSTCS: TOABEMHBIE MAIIUHBI, TOJBEMHBIE COCYABI U
KaHaThl, pa3rpy304YHbIC U 3aTPy30UHbIE YCTPOMCTBA U Jp.

K ropHo-TeXHMUECKUM COOPYKEHHSIM OTHOCSTCS:
1. coopyxeHus, pacrHoJIO)KEHHBIE B OKOJOCTBOJILHOM JABOpE (MOTPY304YHBIM OyHKep W Kamepa s

OMPOKHUABIBATECIIA IIPU CKUITIOBOM IMOABCME WM ITPUCMHAA IJIOINAAKa P KIIECTCBOM HO,[[’LCMC);



2. CTBOJN IIAaxThl, OOOPYJOBAHHBIA HANPABJISIONIMMHU TMPOBOAHUKAMHU IS KJIETEH M CKHIIOB TPU
BEPTUKAIBHOM IIOJbEME U PEIbCOBBIMU IYTSAMH UL BATOHETOK M CKUIIOB IIPY HAKJIOHHOM IIOIBEME;
3. HaJIIaXTHBIE COOPYKEHHsI, COCTOSIINE U3 KOIIPa U MPHUEMHOTO OyHKepa JUIs pa3Tpy3KH MOIBEMHBIX
COCy/I0B; IpH OOOpYJOBAaHMU NOJbEMA HEONPOKUIHBIMU KIETSIMU BMECTO IPUEMHOro OyHKepa
COOpY’KaeTcs HaIIaXTHOE 34AHUE C IPUEMHBIMU IUIOIIAKAMH U OTKAaTOYHBIMHU ITYTSIM
Bomnpocsl 11 caMOnIpoBepKH

1. Kakue Bbl 3HaeTe 0OCHOBHbIE KOHCTPYKLIUU COBPEMEHHBIX TUIIOB [IOIbEMHBIX YCTAHOBOK?
KaxoBo ycTpoiicTBO CKUITOBOW MOIBEMHON YCTaHOBKU?
Kakue ocHOBHBIE y3IIbI KJIETEBOM MOILEMHON YCTAHOBKHU?
HazoBure noabsemMHbIe COCYIbI U KaK OHM BHIOUpAIOTCS ?
KakoBa KOHCTPYKIHSI MIAXTHBIX MOABEMHBIX KaHATOB?

Kak BpIOpaTh maxTHBIN OAbEMHBIN KaHAT?

N o g~ 0D

[To xkakuM mapameTpam BEIOMPAIOTCS TIOTbEMHBIE MAIITHHBI?

Tema 3. HazHaueHue, o01Iee YCTPOMCTBO MHEBMATHYECKHX YCTAHOBOK

Pazgen 3. 1. O6umume cBeaeHus

[THeBMaTHYeCcKash yCTAaHOBKA TMPEACTABISACT CJIOXKHBIM KOMIIEKC HSHEProOMEXaHHYEeCKOTO
000pyIOBaHUs, TPETHA3HAYCHHOTO IS TIOYYCHHUS CXKAaTOro BO3JyXa M IMOJAaYd €ro K PasIuIHbIM
MOTPEOUTENIIM Ha TOPHBIX MHpeanpusTusx. CKaTbli BO3AyX KaK 3HEPTOHOCHTEINb (ITHEBMAaTHYECKas
SHEPrusl) HCIOJB3YEeTCS B MPHUBOJE OYPHIBHBIX, BHIEMOYHO-TIOIPY30YHBIX, TPAHCIIOPTHBIX M JPYTHUX
BCIIOMOTATEJIBHBIX MAIllMH W arperaTtoB, MPUMEHICMBIX MPHU JIOOBIYE IMOJIE3HBIX HMCKOmaeMbIx. Kpome
TOT0, CXKATBIA BO3JYX MOJKET BBICTYIIATh B KA4ECTBE IJIABHOTO 3JIEMEHTA TEXHOJOTHYECKOIo Mpoliecca,
KOIJla pedyb HICT O IMHEBMATHYECKOM TPAHCIIOPTE M IPIM(PTHOM IMOJbEME TOPHBIX IMOPOJ, a TaKkKe
HEKOTOPBIX CIIOC00ax 00OTraIIeHHS MOJIE3HBIX HCKOIIAEMBIX.

[ToTpeOHOCTH B C)KATOM BO3/yXE HEMOCPEICTBCHHO B IIAXTE WU Kapbepe YIOBICTBOPSCTCS B
OOJIBIIMHCTBE CIIYy4acB WHAWBHUIYAIbHBIMH KOMIIPECCOPHBIMU arperaTaMyd WA TePeIBUKHBIMU
MMHEBMATHYECKMMH YCTAaHOBKaMH. ['OpHBIE M TOPHO-TIPOXOJYECKUE pabOThl Ha IIAXTaX, OMACHBIX IO
ra3y M TbUIM, a TaKKE 00OPYAOBaHHE IMPOMILIONIAJOK O0OTaTUTENLHBIX (DaOpUK, MMIAXT W KaphepoB
o0ecrneunBarTCs CKATHIM BO3JyXOM, KaK MPaBHIIO, OT CTAI[HOHAPHBIX THEBMATUYECKUX YCTAHOBOK IO

Pa3BCTBJICHHBIM CCTAM BO3YXOIIPOBOJAOB.

Pa3nen 3. 2. OcHoBHOe 000pya10BaHME KOMIIPECCOPHBIX CTAHIMI MHEBMATHYECKHUX YCTAHOBOK
Beibop THma Kkommpeccopa JUIs  CTAllMOHAPHBIX KOMIIPECCOPHBIX CTaHIMHA  OOBIYHO
IIPOMU3BOJUTCS HAa OCHOBE TEXHUKO-D)KOHOMHYECKOIO CpaBHEHMsA BapuaHToB. (CrenualbHBIMU

HCCICAOBAHUAMU YCTAHOBJICHO, YTO IIPpU pacyYCT- HOH IPpOU3BOAUTCIIBHOCTU KOMHpCCCOpHOﬁ CTaHIIMH



meHee 200 wm3/mMuH Hambonee  1enecOOOpa3Hbl  OAHOTUIIHBIE TOPIIHEBBIE  KOMIIPECCOPHI
TOPU30HTAIBHOTO WJIM TPSIMOYTOJBHOTO THIA ¢ HOMHHANBHOW momadedt oT 10 mo 50 m3/mun. [Ipu
pacdeTHO MPOM3BOIUTENLHOCTH KommpeccopHoit ctanmuu 200 — 500 M3/MuH crnemyeT MpPUMEHSITh
TOPU30HTAIBHBIC TIOPITHEBBIE Kommpeccopbl 4M10 — 10/8 ¢ HomuHansHOU Nomader 100 m3/mun. [Tpu
npousBoauTenbHOCTH cTaniuu 500 — 1000 m3/MuH 11enecooOpas3Hbl eHTpoOexHbIe Kommpeccopsl K-
115/9 u K-250-61-2 ¢ momayeii cootBercTBeHHO 115 11 250 M3/mun. [1py npou3BOIUTETBHOCTH CTAHIIUN
6onee 1000 M3/mMuH cremyeT OpUEHTHPOBATHCS Ha IeHTpoOexkHble Kommpeccopsl K-500-61-1 ¢
HOMUHAJILHOM no1aueit Bo3ayxa 500 m3/MuH.

KomnpeccopHble CTaHIIMM CTAIIMOHAPHBIX MTHEBMATUYECKUX YCTAHOBOK TOPHBIX TNPEANPHUATHI
00OpyIyIOTCS, KaK IMpaBHJIO, KOMIIpECCOpaMH OOIIEero MPOMBIIIICHHOTO Ha3HA4YeHUs, TaK Kak
HE00X0IMMOE JAaBJICHUE CKATOTO BO3yXa 0OBIYHO HE TpeBbimaeT § — 9 6ap. Haubomee yacto mmst aTux
1enel MCHoJb3yIT TMOpPIIHEBbIE U LEHTPOOEkHble Kommpeccopbl. OrpaHWYeHHOE MPUMEHEHHE B
YCIOBHSIX TOPHOTO TPOWM3BOJICTBA HMMEIOT BHHTOBBIE KOMIIpeccopbl. (OCHOBHBIE TEXHHUYECKHE
nmapaMeTpel TOPITHEBBIX W IEHTPOOESKHBIX KOMIIPECCOPOB, TPHMEHSEMBIX Ha CTAllMOHAPHBIX

ITHEBMATUYECKNX YCTAHOBKAX FOPHBIX MPEIIPUATHH.

Pa3znen 3.3. BenomoraresabHoe 000py/10BaHHe IHEBMATHYECKUX YCTAHOBOK

Bo3nyxocOopHUKH — MeETaNIM4ecKHe COCYAbl LMIUHAPUYECKOW (OpMBI U BEPTUKAIHLHOIO
pacrosioKeHus1, umeromue BMecTuMocTh oT 0,5 mo 25 m3. [lomumo mpsMOTO Ha3HA4YCHHS (TallCHUS
MyJAbCalUil MoJjaun BO3AyXa KOMIIPECCOPOM), BO3TyXOCOOPHUKH MCIOJB3YIOT ISl BBIJICICHUS Macia U
BJIATH, a TAKXKe JUIsl YACTHYHOTO OXJIAXKICHUS BO3yXa.

Konuesbie oxmamutenu. Pacxon oxnaxpaaromnieil BoAbl B KOHIIEBBIX OXJIAJUTENAX COCTABIISIET
npumMepHo 2 — 2,5 1 Ha 1 M3 cxxaToro Bo3ayxa.

Bcaceiaromue ¢unbTpbl. Ha mHEeBMaTHUECKUX YCTaHOBKAX MOPHBIX MPEANPUATUN HanOoJibliee
pacnpocTpaHeHue MOJIYYUIIU MAClsSHbIE CAMOOYHINAIONINECS U METANTNYECKHE BUCIIMHOBBIEC (DUIIBTPHI.
Obmas miomans (GUIBTPOB MPUHUMAETCS U3 YCIOBHS OOECIEYEHHsS CKOPOCTH JBIDKEHHUS BO3IyXa
yepe3 puasTp 0,3 — 1,0 M/c nmm 0,3 — 1,0 M2 Ha kaxasie 1000 M3/MuH o1auu KOMITpECcopa.

BucuunoBbie ¢unbTpel Mapku @ BbIMYCKalOT JBYX TumopasmepoB: D50 u D100
COOTBETCTBEHHO Ha mnojauy kommpeccopa 50 u 100 m3/mun. Comportusnenue ¢uiabtpoB 50 Ila.
[Tnomans ¢uapTpyromel moBepxHocTH OfHOM sueiiku ¢uibtpa — 0,44 M2. KommuectBo siueex B
¢bunbTpax - 2 (©50) u 4 (©100).

Cuctema BogocHaOxeHus. Cuctema BOISHOTO OXJIQXKJICHHS KOMIIPECCOPHOW CTaHIMU COCTOMT
U3 NMPOMEXKYTOUHBIX, MOCIEAYIONUX U KOHEUHBIX OXJIAJUTENeH CXKAaTOro BO3yXa, BOASHBIX pyOallek
LWIVHAPOB, XOJOJIWIBHBIX 3JIEMEHTOB MAacClIOBOJOOTIAECINUTENECH, OXJIaJUTENEed CMa304HBIX Macel,

YCTaAaHOBOK BO,Z[OCHH.G)KCHI/I}I, pereucpanmuu u 060p0Ta OXJIaXKJAIOIIEH BOIBI.



BonocnaGxxenne oxnaauTenei, Kak MpaBWiIo, IeHTpanm3oBaHHOe. [lpu mamom pacxone u
00eCIIeYeHHOM HMCTOYHHMKE OXJIKJAIONIeii BOJBI MPUMEHSIOT MPSIMOTOYHBIE CXEMBI BOJOCHAOKEHUS,
IIPU KOTOPBIX BOJIA MOCTIE HArpeBa B TEIUIOOOMEHHUKAX cOpAachIBA€TCSl B BOJOEMBI MIIM HANPaBIISAETCS B
CHCTEMBI TEIUIOCHAOKEHUSI 0OBEKTOB MPOMIUIONIAJKKA Npennpuatus. Ilpu mUpKyISIUOHHBIX CXeMax
BOJOCHA0)KEHUSI HACOCHAsI CTaHIMs OOECreyMBaeT MOJady XOJIOAHON W BO3BpAT Topsiueil BOABI IO
crcTeMe TPYOOITPOBOJIOB JUTS MOCIEIYIONIETO OXIIaKICHHUS.

[Ipy nMpKYIAIMOHHBIX CHCTEMaX BOJOCHA0XKEHHS BO/Ia OT KOMIIPECCOPHBIX CTAHIINHN MOCTYIAeT
Ha OXJIAXJECHHUE B TPAIUPHIO WU OpbI3rajbHbIN OacceiiH.

Ha mHeBMaTH4ecKknx ycTaHOBKaX TOPHBIX MPEIIPUSATHHA JUIS OXJIaXACHUS BOJBI MCIIOJIB3YIOTCS TaKKe
OTKpBITbIE T'PAJUPHU OalIeHHOro Tuma BbicOTON 15 — 20 M, mpeiacTaBisiiolIMe COO0OH COOpy)KEHHeE,
COCTOSIIIIEE U3 pe3epByapa OXJIaXKJIEHHOM BOJIbI, OPOCHUTEIBHOIO YCTPOMCTBA C peIITakaMu JUlst
pa3OpBI3TUBAaHMS BOABI M BBITSDKHOW OallHU IS OUPKYISIIWAN OXJIXKJAIOMIETO BO3QyXa 3a CYeT
€CTeCTBEHHOH TATH WIIM TPUHYAUTEILHOTO Ha/IyBa. KpyrHbIE KOMIIPECCOPHBIE CTAHITUN OCHAIIAOTCS

BCHTUIIATOPHBIMU CEKIIMOHHBIMU I'PAIUPHIAMU, O6GCHG‘-H/IBaIOHH/IMI/I FJ'IY60KOC OXJIAXXKACHHUEC BOBI.

Bomnpocsl 11 camonpoBepkH

1. Onumure TeopeTUUECKUil MpoIecc paboThl MOPITHEBOTO KOMIIPECCOPA.

2. UTO BXOJHUT B OCHOBHOE 000PYAO0BaHNE KOMITPECCOPHBIX CTAHITHIA?

3. HazoBuTe KOHCTPYKTHBHBIC Y3JIbI TOPIITHEBOTO Kommpeccopa. Kak paboTaer mMOpIIHEBOM
KomIipeccop?

4. Yro npencrasisieT co0oil BcrmoMoraTenbHOe 000pyI0BaHUE KOMIIPECCOPHBIX CTAHIIMMA?

Tema 4. HaznaueHnue, Kjaccu(puKanusi 4 yCTPOCTBO BOJOOTJIMBHONW YCTAHOBKH.

Pasznen 4. 1. O0uue cBeaeHus

Pa3paboTka MecTOpOXKACHUN TMOJE3HBIX MCKOMAEMbIX, KaK MPaBHIIO, COMPOBOKIAACTCS
MOCTYIUICHHEM B TOPHBIE BHIPAOOTKH TMOJI3EMHBIX U TIOBEPXHOCTHBIX BOJ, a TAK)KE MHPHIBTPALIUOHHBIX
BOJI M3 PEK U MOBEPXHOCTHBIX BOJ0eMOB. Hannuue Boabl B pa3pabaThiBaeMbIX TOPHBIX MacCUBaX U €€
MPUTOK B TOPHBIE BBIPAOOTKHU 3aTPYIHSIOT YCIOBHUS pabOThl JIOACH M MallWH, a B pPsJe CIydaeB
CYIIECTBEHHO CKa3bIBAIOTCSI Ha (PU3MUECKUX CBOWCTBAX TOPHBIX MOPOJ, MPHUBOAS K CHIKEHHUIO
YCTOWYMBOCTH TOPHBIX MAaCCHBOB, YXYAIIEHHIO KadyecTBa O0OBIBAEMOTO TMOJE3HOTO HMCKOMAeMOTO.

[ToaToMy MPOU3BOJACTBO TOPHBIX PabOT OTKPBHITHIM U MOJ3EMHBIM CHOCOOaMU B OOJIBIIMHCTBE
ciydyaeB TpeOyeT MpOBEIEHUs KOMILUIEKCa MEPONPUATHN TO TOJHOMY HIIM YaCTUYHOMY OCYIICHHIO
pa3pabaThiBaéMbIX TOPHBIX MAaCCHBOB, HWCKIIOYCHHIO WIIM YMEHBIICHHIO BOJONPUTOKA B TOpHBIC

BBIPAaOOTKH, a TaKKe cOOPY U OTBOAY MOCTYMAIOIIEH B BBIPAOOTKU BO/IBI.



Paznen 4. 2. OcHoBHOe 000py10BaHHE IAXTHBIX BOJOOTIMBHBIX YCTAHOBOK

Heo0XxoaMMBIM ~ COCTaBHBIM ~ 3JIEMEHTOM JIDEHAXXHOW CHCTEMBI SIBIIICTCS  BOJOOTIMBHAS

YCTaHOBKA — KOMIUIEKC 3HEPrOMEXaHU4YeCKOro 000pYyIOBaHMs, CIyXKaIIUK JUIsl OTKAaYKU MOJ3EMHBIX U
MOBEPXHOCTHBIX BOJ{ U3 JIPEHAXKHBIX TOPHBIX BEIPA0OTOK IIAXT M KaPhEPOB.
[To xapakrepy B3aUMOJCHCTBHA C OTKAYMBAEMOMN J>KHUIKOCTBIO B COCTaBe JIHOOOW BOJOOTIMBHOM
YCTaHOBKH BBIJICJISIIOT JIBa TJIaBHBIX 3JIEMEHTA: CUNOB0U HACOCHbLIU, WU 8AKYYM-HACOCHbLU azpezam,
CIy)Kalllui Il IpeoOpa3oBaHUsl MEXAaHWYECKOW SHEPruuM B DHEPIUI0 JIBWXKYLIEHCS >KMIKOCTH, U
mpyoonposooHyIo (6HewH0) cemb — CACTEMY KaHAJIOB, TIO KOTOPBIM KHIAKOCThH IMEPEMEIIaeTCcsi OT
BOJIOCOOPHBIX COOPYKEHUI K BOJOOTBOAHBIM. IlocTymas B Hacoc, )KUIKOCTh MOJy4aeT HEOOXOIUMBII
3arac SHepruu, KOTOPbIM pacXoAyeTcs IpU €€ MepeMEeIlleHNN B KaHajlaX BHEIIHEH CeTH.

B cocraB BOJOOTIIMBHON yCTaHOBKH, oOecneunBasi HEOOXOJUMYIO HAJEKHOCTh U
3¢ (heKTUBHOCTh PabOTHI OCHOBHOTO OOOPYAOBAHUS, BXOIAT TaKXKE CIEAYIONINE DJIEMEHTHI:
nycKopezyiupyrowas u npedoxpanumenvhas apmamypa (3aJBWKKH, BEHTUIM, IEpPEKI0YaTeIn
MIOTOKOB, OOpaTHbIE M TNpEeAOXpaHUTENbHbIE KJamaHbl, BO3AYXOBBIIYCKHbIE YCTPOMCTBA — BaHTY3bI,
KOMIIEHCATOphl TEeMIEepaTypHbIX W3MEHEHWH [UIMHBI TPyOOINpPOBOJOB, TacUTEId M KOMIIEHCATOPHI
TUIPABIMYECKUX YIApOB); KOHMPOJIbHO-UMepumenvras annapamypa (MaHOMETpPBI, BaKyyMMETpBI,
pacxosoMepbl, WHIUKATOPBl JBIKEHUS KHUAKOCTH, YPOBHEMEpHI, pejie 3ajJlMBKH HAacOCOB U IIp.);
cucmeMmvl  py4HO20 U ABMOMAMUYECKO20  YNPABIeHUs NPUBOOOM  HACOCA C  KOMNIEKMOM

NeKMPOUIMEPUMETbHOL ANNApamypbl.

Pa3znen 4. 3. Kiaaccudukanusi MAaXTHBIX BOJAOOTIUBHBIX YCTAHOBOK

[To Ha3HayeHWIO BOJOOTIMBHBIE YCTAHOBKH IOAPA3ACISIOT HA 2ldsHble (YeHmpalbHble),
scnomozamenvHuvle (yuacmkosvie) u epemenHvle (npoxooueckue). K TIIaBHBIM OTHOCSTCS YCTAaHOBKH,
NpeAHa3HaYeHHBIC IS IepexBaTa U OTKAYKHA BCETO WJIM OOJIBIICH YacTH OKHMIAeMOT0 IIPUTOKA BOJIHI B
ropubie BbIpaOOTKU. Ilpu OOJBIION MPOTSHDKEHHOCTH IMAXTHBIX M KaphepPHBIX IIOJIGH MOXKET
HCIO0JIb30BAThCSA HECKOJIBKO TJIABHBIX BOJOOTIUBHBIX YCTAHOBOK.

BpemeHnHbIe YCTaHOBKHU HCIOJIB3YIOTCS B MEPHUOJ MPOXOJKU KAMHUTaJIbHBIX TOPHBIX BHIPAOOTOK
CTPOSIIETOCS MPEANPHUATHS WIK B IEPUOJ UPE3BBIUAITHBIX CUTYAILIU 110 BOJOTIPUTOKY

[Io pacmonoxeHur0 OCHOBHOTO OOOpYIOBaHHS OTHOCHUTEIBHO OCYIIaeMOTO MacCHBa
BOJIOOTJIUBHBIE YCTAHOBKHM TMOJAPA3JENAIOT Ha 3yMngosvie, OCHOBHOE O0O0OPYAOBaHHE KOTOPBIX
pacmonaraercs BHE OCYIIaeMOrO0 MacCHBa Y BOJOCOOpPHHMKA OTHOCHUTENBHO OOJBIIIONW €MKOCTH,
cKeadicuHHble N ueroguivmpossie. Ha CKBOKMHHBIX YCTaHOBKaxX CHJIOBOE HACOCHOE O0OpyIOBaHUE
pPacIoIO)KEHO HEMOCPEACTBEHHO B OCYIIaéMOM MacCMBe, B KOTOpPOM THIpOWJEHAa CKBa)KMHA
COOTBETCTBYIOIINX Pa3MEpOB.

BopootnuBHEIE YCTaHOBKH MOAPA3ACIAIOT TAKIKEC HA CcmayuoHrapHbvle, nojlycmayuoHapHvle U



nepedsudicHvle. K TOCIEIHUM OTHOCAT BCIIOMOTATEIbHBIE YCTAaHOBKH, IIE€PEMEINAacMble IO Mepe
npoJaBwxkeHUs: 3aboeB. IlomycTanvoHapHble  yCTAaHOBKM  H3MEHSAIOT CBO€  MECTOIIOJIOKEHUE
NEPUONYECKA Yepe3 OTHOCUTENILHO OOJBIINE MHTEPBAIBI BPEMEHH, IO MEpe HpPOJABWKEHUS (HpOHTA

TOPHBIX Pa0OT | MO TIIyOHHE pa3padaThIBAEMOTO0 MAacCHBA.

Pasznen 4.4. YcTpoiicTBO BOJOOTIMBHBIX YCTAHOBOK

3ymnQoBbIe BOJOOTIMBHBIE YCTAHOBKM HMMEIOT HAWOOJbIIEE PACIpOCTpAaHEHHE HAa TOPHBIX
NpCaAnpuUuiATUAIX. OTINYUTELHBIM IMPU3HAKOM TaKHUX YCTAHOBOK MABJIACTCA HAJIUYUC 3YMH(1)a'
BOJIOCOOPHUKA OTHOCUTENHHO OOJIBIIMX Pa3MEpPOB, KOTOPHIA aKKyMYJIUPYET BOJY, MOCTYMAIOIIYIO B
HET0 M3 TOPHBIX BI)Ipa6OTOK CaMOTCKOM I10 APCHAKHBIM KaHaJIaM.

[To MecTOmONOXKEHHI0 BOJOCOOPHHUKA OTHOCUTEIBHO JHEBHOM IMOBEPXHOCTH 3yMII(OBBIE
BOJIOOTJIUBHBIE YCTAHOBKHU TOAPA3JIENSIOTCS HAa OmKpblmvle U noo3emHvle, WA wiaxmuvle. [lepBble
IMPUMCEHAIOTCA TOJIBKO IJIA BOJOOTJ/IMBA HAa Kapbe€pax, a BTOPBIC — HA IIaXTaX U MOA3EMHBIX PYAHHUKAX, a
TaKKe Ha Kapbepax MPH MOI3EMHOM CTIOCO0€ OCYIIICHHS KaphePHBIX TOJICH.

BonocOopHUKHM MIaXTHBIX BOJOOTIMBHBIX YCTAHOBOK TPEACTABISAIOT COOOW CHUCTEMY TOPHBIX
BBIPA0OTOK, pa3/ielieHHYI0 Ha ABe-TpH YacT (cekiuu). CeKnuu OTIEICHBI OT MPUEMHOTO KOJIOIA
OCTOHHBIMHU TE€pEMBbIYKaMU, OOOPYAOBAHHBIMU TMEPEMyCKHBIMU KJIAallaHaMU. OJTO  MO3BOJIIET
MONIEPEMEHHO OTKJII0YATh CEKIIMU BOJOCOOPHUKA U MPOU3BOAUTH UX YUCTKY.

Bo10cO0pHUK OTKPBITOM BOJOOTIMBHOM YCTAHOBKHM OOBIYHO MPEACTABIIET COOOM KOTJIOBAaH
YJIMHEHHOW MUPaMUATBHON POPMBI.

Boimonnss (yHKIMH NPUEMHBIX pe3epBYapoB M OTCTOMHUKOB J[JIi OCBETJICHUS BOJBI,
BOJIOCOOPHUKH OJHOBPEMEHHO SIBIISIIOTCS W PETYIUPYIOUIUMHU EMKOCTSAMH, KOMIICHCUPYIOIIUMU
Pa3HUIly MEXAY IPUTOKOM BOJIbI U3 TOPHOTO MAacCHUBa U PACXOJ0M OTKAYUBAIOLIUX €€ HACOCOB.

Bonpocsl u1si caMONIpoBePKHU
HazoBure ocHOBHOE 000pyAOBaHNE MIAXTHOM BOJOOTIMBHOM YCTAHOBKH.

[lepeuncnure BcriomoraTelibHOE 000PYI0BaHHUE MIAXTHOW BOJIOOTIMBHOM YCTAHOBKHU.

OXapaKTCpHSYﬁTC CXCMbI PYAHUYHOI'O BOAJOOTJIMBA.

N

Kakue Brl 3HaeTe oCHOBHEIE CIIOCOOBI peryjampoBaHusad OCHOBHBIX ITApaMCTPOB I_IeHTp06e)KHLIX

HAacocoB?

o

KakoBa pa60Ta QJICKTPOIIPUBO/JIda HACOCOB I'NIAaBHOI'O BO,Z[OOTJ'II/IBa?

6. Yro Takoe «IPOMBIIJICHHAS 30Ha Hacoca»?

Tema S. HazHayenue, Kiaccu(pUKAUUA U YCTPOMCTBO BEHTHJIATOPHBIX YCTAHOBOK
Pazgen S. 1. O0mme cBenenus

BeHTI/IJBITOpHLIC YCTAHOBKHU Ha TOPHBIX NPCANPUATHUAX CIIYKAT IJISI TPOBCTPUBAHUSA T'OPHBIX



BBIPA0OTOK W TOJJIEPKaHHUs B HUX KOM(OPTHBIX U OE30MACHBIX YCIOBUU TpyJa IyTEM CO3JaHUS
aTMOC(EpHBIX YCIOBUH, IPU KOTOPBIX COCTaB, CKOPOCTh IMEPEMEIICHUS M TeMIlepaTypa BO3IyXa
COOTBETCTBOBAJM OBl TpeOOBaHUSAM OTpaciyieBbIx [1b.

ATMOchepHBIii BO3MYyX, MPOXOIs IO TOPHBIM BBIpAOOTKaM, HW3MEHSET CBOM COCTaB.
Conep:kanue KHCIOpOJia B HEM YMEHBINIACTCS, a YIVIEKUCIIOro ras3a yBennuuBaercsa. Kpome toro, B
HEro TOMAJal0T TakKWe rasbl, Kak a30T, OKCHJ YIJIEpPOJa, CEPOBOJOPOA, CEPHHUCTBINA Ta3, OKCHIBI
a30Ta, METaH, a TaKXKe MbUIb, APbl BOJBI U JIPYTHE BEIIECTBA, BHIICIAIOMINECS U3 TOPHBIX TIOPOA U
o0pa3zyromecs Mpyu MPOU3BOACTBE TOPHBIX PAOOT.

Conepxanue ra3oB B BO3AyXE XapaKTEpHU3YeTCs HMX KOHIIGHTpAIMeH, MpelcTaBIIsIomen
co0oil oTHomeHne oObema (00bEeMHAs KOHIIEHTpAlMs) WM Macchl (MaccoBasi KOHIIEHTpAIMsl)
JAHHOTO Ta3a KO BCEMY KOJIMYECTBY Ia30BO3AYIIHON CMECH.

Bo3zayx, mocTynuBIINi ¢ TOBEPXHOCTH B TOPHBIE BHIPAOOTKH M TPETEPIEBIINN N3MEHEHUS,
Ha3BIBACTCA pyOHUUHbIM. BO3MyIHAS CTPYS, ABMKYIIAsICS OT BO3ILyXOIOJAIOIIEr0 CTBOJA K 3a005M,

Ha3bIBAETCS nocmynarouetl, a oT 3a00€B K BO3AYXOBBIIAIOIIEMY CTBOJY — UCX0O0AULel.

Paspen S. 2. Kinaccupukanus IAXTHBIX BEHTHISTOPHBIX YCTAHOBOK

[lo Ha3HaueHWI0O  BEHTWIATOPHBIE  YCTAaHOBKM  MOJpA3NENSIOTCS  Ha  TJIaBHBIE,
BCIIOMOTATENbHBIE U MECTHOTO ITPOBETPUBAHUSI.

Benmunamopusie ycmano6ku 21a8H020 nposempuéanus TPEAHAa3HAUYEHBl IS BEHTUJISIIUU
BCEX BBIPAOOTOK TOPHOTO MPEANPHUATHs (IIaXThl, pPYJAHUKA, Kapbepa) WIH €ro 4acTu (Kpbuio, OJIOK,
naHenb U T.1.). B cootBerctBuu ¢ [Ib Ha maxtax M MOA3EMHBIX PYAHUKAX ATH YCTAaHOBKHU
pacrnojiaraloTcsi Ha MOBEPXHOCTU Y YCThs I'€PMETHYECKH 3aKPBITBIX CTBOJIOB, IIYP(HOB, IITOJIEH U
CKBaYKHH.

Bcnomoeamenvhvie  6enmunamopmuvie  ycmanosku npeoHA3HayeHvl Ol NPOBEeMpPUBAHUSL
CMB0I08 U KANUMANbHBIX 8bIpAOOMOK NPU UX NPOXOOKe, A MAKICEe OMOENbHBIX YUACMKO8 20PHO20
npeonpuamus. OObIYHO OHU PACNONALAIOMCA, KAK U 2/IA6HbIE, HA OHE8HOU NOBEPXHOCMIU.

Beumunamopnvie ycmaHo8Ku mMecmHo20 Npo8empu8anus UCHOIb3VIOMCA Ol 8EHMUNAYUU

mynuKoeblx 6blpa60m0K, 3a60e6 U OMOeIbHbIX 3ACMOUHBIX 30H.



IIo CHOCO6y MMPOBCTPUBAHUA TJIABHBIC BCHTWIATOPHBIC YCTAHOBKHU MNOAPA3ACIAOT HaA
ecacoelearowue N HacHenamelbHbsle. BC&CLIBaIOH.[I/If/’I cIIoco0 MMPOBCTpUBAHUA TPUMCHAKOT, KaK
IMpaBHJIO, Ha HIaXTaX, OMACHBIX I10 ra3sy, HarHeTaTe/IbHBIN — Ha mraxrax, HE OIIACHBIX I10 rasy. I/IHOI‘IIa
MIPHUMCHAIOT HCZZHemameflbHO'GCClelGClIOWMIZ cnocob nposempuearus. B »tom cIydyac JBa
BCHTHUJIATOPA paGOTaIOT noCiaca0BaTCIbHO — OJJMH HA HAIrHETAaHUEC, a ZIperfI Ha BCaCbIBaHUC.

B cocTtaBe rimaBHBIX M BCHOMOTaTEIbHBIX BCHTUJIIATOPHBLIX YCTAHOBOK HCIIOJB3YKOT KakK
OCCBBIC, TaK U HGHTp06€)KHI>Ie BCHTHJIATOPLIL. BCHTI/IJIﬂTOpI)I MCCTHOI'O IMPOBETPUBAHUSA ABJIAIOTCA B

OCHOBHOM OCCBBIMH.

Pazgen S. 3. O0uiee ycTpoiicTBO BEHTHJISITOPHBIX YCTAHOBOK IJIABHOT0 MPOBETPUBAHMA

YCTpONCTBO BEHTUIIATOPHOM YCTAHOBKHM 3aBHUCHT OT €€ HAa3HAYEHHsS], PACIIOJOKEHUS, TUIIA
MPUMEHSEMBIX BEHTUJISITOPOB W TpeboBaHmii oTpacieBsix I[IpaBun Oe3omacHoct u  [lpaBun
TEXHUYECKOM IKCILTyaTallluH, MPEIbSIBIIEMBIX K YCTAHOBKAM Pa3IUYHBIX THIIOB.

B cocraBe BEHTHJIATOPHBIX YCTAHOBOK TJIABHOTO TIPOBETPUBAHMS OJMHAKOBO IIHMPOKO
MIPUMEHSFOTCS KaK IIEHTPOOEKHBIE, TAK U OCEBbIE BEHTUIISITOPHI.

Ocesvle BeHMUNAMOPbL 2IABHO20 NPOBEMPUBAHUA, BBIITYCKAEMbIE CEPUHHO, OXBAaThIBAIOT
nuarason moaad ot 10 10 580 M%/c u cratmueckux masienuii ot 600 mo 3900 I1a u MpeIHa3HAYEHBI
JUIs TIPOBETPUBAHUS TOPHBIX TMPEANPHUATAA C OTHOCHUTEIHHO HEOOIBIINM COTPOTHUBICHUEM
BECHTWJISIIMOHHOM CETH.

I nasnvie 6enmunamopuvle YCMAHOBKU JIOJDKHBI COCTOSITb HE MEHEe 4YeM U3  JABYX
BEHTHJIATOPHBIX arperaToB, OJUH U3 KOTOPHIX JIOJDKEH OBITh pe3epBHBIM. BEHTHIISITOPBI Ha Ta30BbIX
maxTrax JOJDKHBI OBITh OJHOTO THIOpa3Mepa. Ha HerasoBbIX IIaxTaxX TJIaBHbIC BEHTUJISATOPHBIC
YCTaHOBKH MOTYT COCTOSITh M3 OJHOTO arperara ¢ pe3epBHbBIM JIEKTPONPUBOIOM.

Kpome TOro, riaBHble BEHTUISTOPHBIE YCTAHOBKM JOJDKHBI OBITh  00OPYJIOBaHBI
pPEBEPCUBHBIMU yCTPOMCTBaMU, 00ECMEUMBAIOIIMMH W3MEHEHHE HAMpaBJICHHS BO3AYIIHOTO MOTOKA
(BEHTHJIALIMOHHON CTPYyH) Ha MPOTHBOIIOJIOKHOE BO BCEX MOPHBIX BHIPAOOTKAX, MPOBETPUBAEMBIX 32
cYeT OOIICIIaxTHOM JCTPECCUH.

PaGounii u pe3epBHBIN BEHTHISATOPHI COEAMHSIOTCS CO CTBOJIOM IIAXThl CHUCTEMOMN
BCHTUJIAIIMOHHBIX ~KaHAJIOB: IIOJBOJAINETO, BCACHIBAIOIIMX, HArHETATCIbHBIX, OOBOIHBIX U
muddy3opa ¢ BbIXOJAHON yacThbio. KaHanbl BBIMONHSIOTCS B OETOHE B KOMILIEKCE CO 3JaHHUEM, B
KOTOPOM Pa3MEIIAt0TCsl BEHTUIIITOPHBIE arperaThl.

B cocraB BEHTHJIATOPHOW YCTaHOBKH TJIABHOTO MPOBETPUBAHUS BXOJAT: 1BA BEHTUJISTOPHBIX
arperata, COCTOSIIIMX W3 BEHTWISATOPOB C OJJIEKTPOJBUTATEISIMU M almapaTypbl YIpPaBIICHUS,
aBTOMATH3aIlM W  KOHTPOJS; BCIOMOTaTelbHOE OO0OpyIOBaHHWE Ui TMEePeKIIOYeHHs U

PEBEPCUPOBAHUA BO3AYIIHOTO IIOTOKA; CHUCTEMa BCHTUJIAIIMOHHBIX KaHAJIOB, O6€CHC‘{I/IB8.IOIJ_II/IX



MPSIMYIO U PEBEPCUBHYIO padOTY KaK/10I0 U3 BEHTWIIATOPOB; IIYLIIUTENN HIyMa.

Pa3nen 5.4. BeniomoraresibHOe 000py10BaHHe IAXTHBIX BEHTHWIATOPHBIX YCTAHOBOK

BcenomorarenbHoe 000pynoBaHHE BKIKOYAeT B ceOsl: JisAbl, C IIOMOIIbIO KOTOPBIX
[IEPEKPHIBAIOTCS BEHTWIALIMOHHBIE KaHAJIbl; MEXaHU3Mbl JJIS OTKPBIBAHMUSI U 3aKpbIBaHUS JIsL;
YCTpOWCTBA JUISl YIUIOTHEHUS JIAX; JIFOKA JUIs JOCTYNa B KaHabl. JISapl BBINOJHAIOTCA IO THILY
NMaJAoMUX WIA CAMOXOJHBIX BEPTHKAIbHBIX JBeped. B KkadecTBe mnpuBOAa s NPUMEHSIOTCA
ne0eIKM C CUCTEMOM KaHaTOB (MaJaroliye Jsbl), a TAKKe LIETTHOM MPUBOJI C YEPBAYHBIM PETYKTOPOM
Y BUHTOBOW C MOTOP-PEAYKTOPOM ISl CAMOXO/IHBIX BEPTUKAIBHBIX JIS.

KoMnoHOBKa BEHTHIIATOPHOM YCTaHOBKH OIPENEISAETCS TUIIOM BEHTHIATOPA: OCEBOM WM

LEHTPOOEKHBIH, C OJTHO- UM IBYXCTOPOHHUM BXOJIOM, PEBEPCUBHBIN WJIH HET.

Pa3nen 5.5. AspoauHamMuyecKue XapaKTepUCTHKH BEHTHJIATOPOB

AdPpOIMHAMUYECKHE  XapaKTePUCTUKH  BEHTWISTOPOB  (BEHTHUJISITOPHBIX  YCTAaHOBOK)
OTIPEENAIOTCA OINBITHBIM IyT€M M MPEACTaBISIIOT COBOKYIMHOCTh I'paUuecKux 3aBHCUMOCTEH
CTaTUYECKOTO AaBJIeHUS Hen U CTATHUECKOTO KO3((UIIMEHTa MOJIE3HOTO AEUCTBUS #lcm OT pacxoja
(momaun) Q Bo3ayxXa NOpHU PaA3IUYHBIX PEryJUpPyEeMbIX [apamMeTpax BEHTHJISTOPHBIX arperaTroB
(dacTroTax BpalleHHs, yrilax yCTaHOBKH JIOTIACTe pabouero KoJjieca u mp.).

OTnUYUTENBbHON KCIUTYyaTallMOHHON 0COOEHHOCTHIO BEHTHIISITOPHBIX YCTAHOBOK SIBJISIETCS UX
paboTa Ha BHEUIHIOIO CETh, COMPOTHUBIIEHHE KOTOPOM MOCTOSHHO MEHSETCS B CBSI3U C Pa3BUTHEM
¢bpoHTa pabOT M U3MEHEHHWEM KIMMAaTUYECKUX W TOPHO-TEXHHUYECKUX ycioBuil. Kpome Toro,
BEHTHJIATOPHI TJIABHOTO MPOBETPUBAHUS UMEIOT OYE€Hb OOJBIION CPOK cIyKObI: oT 14 o 20 ner. 3a
3TO BpeMsl XapaKTepUCTUKa BHEIIHEH CETH MOXKET U3MEHUTHCS B 3HAUUTEIbHBIX Ipeaenax. [loaromy
JUI TOTO, YTOOBI BEHTWISATOPHAsl YCTaHOBKAa MOTJIa 00ecrneunTh HEeOOXOAMMYIO Mojady BO3JyXa B
TEYEHHE BCETO CPOKa CIyXObl, OHA JIOJKHA OBITH PEryIHpPYyEeMO.

PerynupoBanue pexuma paboThl OCeBbIX BeHTWIATOpoB Tuma BOJ[ ocymecTBiusior B
HACTOsIII[ee BpeMs 3a CYeT M3MEHEHHUs YIJOB YCTaHOBKHM Jiomacteil padouero koseca. IIpu stom
MOBOPOT JIOMACTEN MPOU3BOJIUTCS AUCKPETHO depe3 5 rpad. [loaToMy peryaupoBaHue MOTydaeTcs
CTYNEHYAThIM.

Pexxumbl  paboThl IEHTPOOEKHBIX BEHTHIATOPOB PETYIHPYIOTCS H3MEHEHHUEM  YTIIOB
YCTaHOBKH JIOTIATOK HATIPABIISIONIMX aIlapaToB WM YaCTOTHI BpaleHus n pabodero kojeca. O6a stu
croco0a perynIupoBaHusl SBISIOTCS HETPEPHIBHBIMU.

KoMOuHUpOBaHHBIN CIIOCOO PETYIHPOBaHHUS 3aKII0YAETCS B TOM, YTO B IManazoHax pabodero
peXHMa BEHTUIISITOPOB OCYIIECTBISIETCS TMOAPEryIUPOBKA (TOHKOE PETYIUPOBAHUE) PA3IUYHBIMU

criocobamu (HaHpaBJ’I}IIOIJ_II/IM arrapaToM, 3aJIBIDKKOY B BEHTWISLIMOHHOM KaHajle v T.I[.).
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BOHpOCLI AJIsd CAaMOIIPOBEPKHU

Uro mpexacraBusieT co00i BEHTWISITOPHASI YCTAaHOBKA; €€ Ha3HadeHHUe,Kiaccupurarvs?

OcHOBHOE 000pYOBaHUE TTIABHBIX BEHTHJIATOPHBIX YCTAHOBOK.

[lepeuncnure OCHOBHBIE KOHCTPYKTHBHBIE Y3JIbl LIEHTPOOEKHBIX BEHTHIIATOPOB.
HepeqncnnTe OCHOBHBIC KOHCTPYKTUBHBIC Y3JIbI OCCBBLIX BCHTUJIATOPOB
PeBepcupoBanue Bo3aymHoit crpyu. Kak oHo npousBoautcs?

[To xakuM napamerpam BbIOMPAIOT BEHTUIISTOPbI?

Bonpocbl KOHTPOJILHOI padoTHI

1. Kakue Bbl 3HaeTe 0OCHOBHbIE KOHCTPYKIIUU COBPEMEHHBIX TUIIOB MOJABEMHBIX YCTAHOBOK?
2. KakoBo ycTpOWCTBO CKHITOBOM MOABEMHON YCTAHOBKHU?

3. Kakue ocHOBHBIE Y3J1bI KIIETEBOW MOIHEMHON YCTAHOBKH?

4. Ha3zoBuTe NObEMHBIE COCY/IBI U KaK OHU BBIOMPArOTCS?

5. KakoBa KOHCTpPYKIIMSI IIaXTHBIX MOABEMHBIX KaHATOB?

6. Kak BbIOpaTh maxTHBIN MOAbEMHBIA KaHAT?

7. Ilo xakum napaMmeTrpaM BbIOMPAIOTCS MOABEMHbIE MAIIUHBI?

8. HazoBuTe 0CHOBHBIE MAPKHU LIMIMHAPUUECKUX OapabaHOB, UX KOHCTPYKTUBHBIE Y3IIbI.

9. OcHOBHBIE CXEMBI IEKTPONIPUBOA IOAbeMa. [lepeunciuTe ux.

10. Kak onpenenute 5KBUBAJICHTHYIO MOIIHOCTb 3JIEKTPOIPHUBO/IA TOAbeMa?

11. YpaBuenune ®enoposa. KakoBo ero HazHaueHue?

12. OObsicHUTE TPEXIEPUOAHYIO JUArPAMMY CKOPOCTH MOIBEMA.

13. OnumuTe TeopeTndyeckuil mpouecc padoThl HOPIIHEBOIO KOMIIPECCOPA.

14. YTto BXOAUT B OCHOBHOE 000pYI0BaHHE KOMIIPECCOPHBIX CTAHIIUNA?

15. Ha3oBuTe KOHCTPYKTHBHBIE Y3JIbl MOPILIHEBOrO Komrpeccopa. Kak paboTaer mopuiHeBon

KomIipeccop?
16. Yro mpexacraBiusieT co00i BCIIOMOTraTelIbHOE 000PYI0BaHNE KOMIIPECCOPHBIX CTaHITHIT?
17. Kak rpadudecku n3o0paskaeTcsi I3MEHEHUE COCTOSHUS BO3yXa U30- TEPMHUYECKUM,
aanabaTHBIM U TIOTUTPOTTHBIM IIPOIIECCaMU?
18. MuoroctyneHuaroe cxkatue. KakoBsI pesessl cxxaTus, €ro TeopeTruieckas uarpamma’?
19. HazoBuTe KOHCTPYKTHBHBIE Y3JIbI IOPITHEBOTO KoMIpeccopa. Kak paboTaeT mopiiHeBoit
KoMmpeccop?
20. Kakue »1mekTponpuBOIbl IPUMEHSIOTCS Ha KOMIIPECCOPHBIX CTAHITHAIX?

21. Ha3zoBuTe OCHOBHOE OGOpyI[OBaHI/IC IIaXTHOM BOJOOTIMBHOM YCTaHOBKH.



22.
23.
24,

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.

38.

[lepeuncanre BcnoMoraTenbHOE 000PYAOBaHUE HIAXTHON BOJOOTIMBHON YCTaHOBKH.
Oxapakrepu3yiTe CXeMbl pyJHUYHOTO BOJIOOTIINBA.

Kakue Brl 3HaeTe 0OCHOBHBIE CLIOCOOBI PETYJIMPOBAHUS OCHOBHBIX TAPAaMETPOB
IIEHTPOOEIKHBIX HACOCOB?

KakoBa paboTa 31eKTponprBoa HACOCOB TJIABHOTO BOJIOOTIHNBA?

Uro Takoe «IpOMBIIIJICHHAS 30Ha HAacOca»?

OTnuune XapakTepUCTUKU TPYOOTIPOBOAHOM CETH OT BEHTHIIIIUOHHOM.

Kak onpenensiercst pabouuit pexum Hacoca?

XapakTepucTika TpyOooIpoBo/ia, €€ ypaBHEHUE U TOCTPOCHHE.

UYro mpencTaBisieT co00i BEHTUIIATOPHAS YCTAaHOBKA; €€ Ha3HauUeHHE, KiIacCuUKaIus?
OcHoBHOE 000py/10BaHUE ITIaBHBIX BEHTHJIATOPHBIX YCTAaHOBOK.

[lepeuncnnre OCHOBHBIE KOHCTPYKTHUBHBIE Y3IIbI IEHTPOOESKHBIX BEHTHUIISITOPOB.
[epeunciure OCHOBHBIE KOHCTPYKTUBHBIE Y3JIbI OCEBBIX BEHTHIIATOPOB
PeBepcupoBanue Bo3aymHol ctpyn. Kak oHO mpou3BoauTcs?

[To xakuM mapamerpam BbIOMPAIOT BEHTUIISTOPHI?

Kaxkmne CYIIECTBYIOT CUCTEMBI IPUBOAOB I'IaBHBIX BeHTI/IHHTOpOB?
XapakTepucTUKa BEHTUISITOPHOU CETH, €€ YpaBHEHHUE, TOCTPOECHUE.

Pabouwnit pexxuM BEHTHIIATOPA.
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3ATAHMA JJISI KOHTPOJBLHOM PABOTBI

Oouwgue ykazanus

[locne w3ydyeHHs MNPOTPAaMMHOIO MaTepualia CTYIEHT MPUCTYNAeT K BBINOJIHEHUIO
KOHTpOJIbHON paboTel. Homep BapuanTa pabOThl COOTBETCTBYET MOPSAIKOBOMY HOMEPY (amuiinu
CTYIEHTA B KypHaJIe (CM. pusioxeHue 1).

KontponeHast paGota momkHa OBITh BBITIOJHEHA B YCTAHOBJICHHBIE Y4eOHBIM TpaduKOM
cpoku. PaboTa BhINONHSETCS Ha KOoMIbloTepe, craHmapTHeiili mpudr Nel2 (Times New Roman).
Ilepen kaxabIM OTBETOM NMIIETCH TEKCT Bompoca. OTBEThl JOJKHBI OBITh KpPAaTKUMH, HO
MIOJIHOCThIO OXBAaThIBATh KOHKPETHOE CYILIECTBO BOIpoca. B KOHTposbHOW paboTe HOIKHBI OBITH
JlaHbl IOJIPOOHBIE OTBETHI HA BOIIPOCHI BapHUaHTa 3a/1aHus.

B koHIie paboThI ciienyeT yka3zaTh CIIMCOK UCIIOJIb30BAHHOM JIUTEPATYPhI, AIEKTPOHHbBIE PECYPCHI.
HebpexHo BbINONHEHHAs paboTa WM BBIIOJHEHHAsl padoTa He [0 CBOEMY BapHaHTY HE OLIEHUBAETCs
Y BO3BpAIAETCs CTYACHTY.

Ecnu y cryneHTa BO3HUKAlOT BONPOCHL, TO HEOOXOJMMO OOpaTHTHCS K MpEnojaBaTeNio 3a
KOHCYJIbTaIMe! 1o TesnedoHy WiK 1o 3JeKTPOHHOM 1moyuTe
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[Tpunoxxenue 1

BapuaHTbl KOHTPOJILHOI padoThI

s £ &
= = Homepa Bonipocos z B ®damunus, UMs, OTYECTBO
o an
01 1,9 17, 29 01 |[A66acos Paxman HoBpy3oBuu
02 2,10, 18, 30 02 |Ao66acos Peran HoBpy3 Orisl
03 3,11, 19, 31 03 |A66acos Tebpu3 MypaoBud
04 4,2, 20, 32 04 |bpunenko Anekceit demopoBud
05 5,13, 21, 33 05 |bynanneB Mutpuii AHATOIHEBUY
06 6, 14, 22, 34 06 |beikoB Poman AjnekcaHapoOBUY
07 7,15, 23, 35 07 |Bamues Mcmann Ab6bac Oriisl
08 8, 16, 24, 36 08 |Biamumupor Anekcelt BukropoBud
09 7,16, 25, 37 09 [BpyOsieBckuit AHTOH VBaHOBUY
10 2,9, 26, 38 10 |Tommapenko Poman CepreeBuy
11 1, 15, 27, 32 11 [3sikoB Anekceit FOpreBuu
12 3, 14,28, 33 12 |KapnayxoB Cepreii MuxaitnoBuu
13 410, 17, 35 13 [KoxyxoBckuit AHTOH EBrenpeBud
14 8, 11, 20, 42 14 |Komosckuii Anekceil UBanHoBUY
15 6,13, 22, 43 15 |Macnosa Haranesa BuranseBHa
16 5,12, 19, 30 16 |(ITanacoBckuit Anekcanap JleonnmpoBuy
17 4,16, 20, 31 17 |ITanacoBckuit Makcum CepreeBud
18 8, 14, 27, 38 18 |(ITanacoBckwuii Cepreit JleonnmoBu4
19 6, 13, 28, 36 19 (Ilenun MakcuMm AJICKCaHIPOBUY
20 3,9 17, 31 20 |[Tepaneuka Bacunuii HukosaeBuu
21 7,11, 18, 32 21 |I[lepwxusik MiBan BacunbeBuu
22 1, 10, 21, 35 22 |Caszanakos Buranuii BacuinbeBuu
23 3,12, 23,34 23 |CannukoB Cepreii OneroBuu
24 2,15, 22, 33 24 |CypkaeB Anekcanap CepreeBuy
25 8,9, 17,37 25 |Tartu Cepreii Banepbenuu
26 9, 16, 21, 35 26 |Teimenko Bnagumup AnexkcaHIpoBUY
27 6, 15, 23, 30 27 |XynsaxoB MBan EBrenbeBuu
28 10,13, 27,38 28 |llIy6un I'puropuii OnmeroBud
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