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Hepeueub Komnemeuum? u unduxamopos oocmudiceHus Komnemenuut? C YKazanuem smanoe ([)opmupoeamm 6 npoyecce 0C60eHuUA

OUCUUNIUHDL

Komnerenuuu:

1IK-5 CriocobeH K MpoBEeACHNUIO HayYHO-UCCIEA0BATEIbCKUX paboT B 00JaCTH HEPTEXUMUYECKOTO CUHTE3a

5.1 3Haer xumu0 He()TH M TEXHOJOTHUIO HEPTEXMMMUECKOTO CHHTE3a, HOBEWIINE NOCTHKEHHUS B 3TOH 00JIaCTM HAYKH U TEXHUKU, HUCTOPHIO
pa3BUTHS KOHKPETHON HAy4YHOU MPOOJIEMBI; COBPEMEHHBIE METO bl UCCIIETOBAHMS U CPEJICTB MCCIIEAOBAHUS CBOMCTB U CTPYKTYP OPTaHUYECKUX BEIIECTB;
OCHOBHBIE TIOMCKOBBIE CUCTEMBI JUIsl pabOTHI C HAYYHO-TEXHUYECKOH nH(OopMaIue

5.2 VYmeer ocCymecTBIATh MOWCK, OOpabOTKY, aHadW3 M CHCTEMATH3AIMI0 HAYYHO-TEXHUYECKON WH(POpMAIMKA IO TEeMEe WCCIICI0BaHUS;
(GbopMyITHPOBATh LENH U 33a9U HCCICIOBAHUS; OTIPEICISITh OOBEKT M MPEIMET UCCIICA0BAHUS; TIPOBOIUTH 000CHOBAHHE aKTyaIbHOCTH BEIOPAHHOM TEMBI U
XapaKTePUCTUKA COBPEMEHHOTO COCTOSIHUSI M3ydaeMoW TpoOieMbl; 00padaThIBaTh MOJTyYEHHBIE PE3yNbTAThl, IUIAHHPOBATh M MPOBOJUTH XUMHUYECKHE
AKCTIEPUMEHTHI, aHAIM3UPOBATH M MPEJCTABIIATh UX B BHJIE 3aKOHYCHHBIX HAYYHO-UCCIIEI0BATEILCKUX pa3paboToK; GOPMYIMPOBATh U pa3peliaTh 3a/1auy,
BO3HUKAIOLINE B XOJIE BBIIIOJHEHNS HAy4YHO-HCCIIE0BATENbCKOM pabOThl; BEIOMPATh HEOOXOAUMBIE METO/BI UCCIIEAOBAHUS, UCXOS U3 337a4 KOHKPETHOTO
UCCIIEIOBAHUS; COCTABIATh OTYET O HAYYHBIX HUCCIENOBAHUAX; MOJIb30BaThCAd (U3MKO-XMMUYECKHMMU METOAAMHU YCTAHOBJIEHUS CTPOEHHS OPraHMYECKUX
COEJIMHEHUI; M0JIb30BaThCcs HAOOPOM KOMIBIOTEPHBIX IPOrpPaMM /sl 00paObOTKHU MOJIYYEHHBIX PE3yIbTaTOB

5.3 Brageer OCHOBHBIMU TOHATHSAMH W 3HAHUSMH B OOJIACTH XMMHUHU W TEXHOJIOTHHU TEpepadOTKU HEPTH; COBPEMEHHBIMU WH()OPMAIIMOHHBIMH
TEXHOJIOTUSMHU TPU IPOBEJCHUU HAY4YHBIX HCCIIECAOBAHUH, KOHKPETHBIMU IPOTrPAMMHBIMU IMPOJYKTaMH M MH(POPMALMOHHBIMU PECYpCAMHU; HABBIKAMU
IIPOBEJICHNS] HAYYHBIX MCCIEIOBAaHUNA U TEXHUUYECKUX Pa3pabOTOK; METOJAaMH KOHTPOJIS TEXHOJIOIMUYECKHX MPOLIECCOB U aHATUTHUUYECKOW CTaHJapTH3alUuU
KayecTBa OPraHUYECKUX MPOIYKTOB C HCIOJIb30BaHUEM (PU3MKO-XMMHUYECKHX METOJOB; HaBbIKAMU CAMOCTOATENBbHON paboThl, criocoOamMH MpOBEICHUS
HaY4HBIX 00CYKJICHUH, HABBIKAMU BBICTYIUIEHUH C HAyYHBIMM JOKJIQJaMU; OLIEHKHU IOJYy4YE€HHBIX PE3y/IbTaTOB.



Hunouxamopul Imanwt popmuposanusn ¢ npoyecce 0c60eHUA OUCUUNTUHDL
oocmudicenus (vkazamwv ece memol uz PI1J])
Komnemenyuu Jexyuu Ilpakmuueckue Jlabopamopnuie Kypcoeoii npoexm Haumenoeanue
3anamus, 3aHaAmuA (paboma) OUEHOUYHO020 cpedcmea
aabopamopHblii
HPAKMUKYM
IK-5.1 Temw 1-11 Tema 1-4 Tema 1-6 He npedycmompennt Omuem no
a1adopamopHvim
pabomam,
KOJL1OK8UYMbl, IK3AMEH
IK-5.2 Temwr 1-11 Tema 1-4 Tema 1-6 He npedycmompenul Omuem no
aadopamopuvim
pabomanm,
KOJL1OK8UYMbl, IK3AMEH
I1K-5.3 Temwr 1-11 Tema 1-4 Tema 1-6 He npedycmompenni Omuem no
aadopamopuvim
pabomam,
KOL1OK8UYMbL, IK3AMEH

Ilepeuens oyenounvix cpedcme no oucyuniaune (MooyJio)

OueHuBaroe MEponpUsATUS Kon-Bo - baspr
min | max
6 cemecTp
JlaGopaTopnas paboTa 3 36 60
Komnoksuym 2 12 20
KonTposbHas pabora 1 12 20
UTOI'O 60 100
7 cemecTp
JlaGopatopHas padoTta 3 24 30
Komnoksuym 2 12 20
KonTposbHas pabora 1 6 10




DK3aMeH

40

NTOI'O

60 100

IlIkana ouenueanusn

udposoe
BbIpa:KeHue

BripaxkeHnue B
Oasnax:

CioBecHoe
BbIpaKeHHe

KpnTeplm OICHKH HHAUKATOPOB JOCTHKCHUSA ITPH (l)opMe KOHTPOJIAA:

JK3aMeH / 3a4eT ¢ OIEeHKOM

5

87 -100

OTan4ao
(3auTeHo)

Onenka «OTIUYHO» BBICTABISETCS CTYACHTY, €CIH TEOPETUIECKOE
COJIep)KaHUE Kypca OCBOCHO TIOJTHOCTHIO, 06€3 MpoOEeoB; MCUEPIBIBAIOIIE,
MOCJICIOBATEIHHO, YETKO W JIOTMYECKH CTPOHHO W3JIaraeT MaTepual;
CBOOOJHO CHpaBisercd C 3ajJjadaMyd, BONPOCAMH W JAPYTUMH BHIAMHU
HpI/IMeHeHI/IH 3HaHI/II71; I/ICHOHI)3yeT B OTBCTC HOHOHHHTGHBHBIﬁ MaTepHan BCC
MPEMyCMOTPEHHBIE TPOrPaMMON  3alaHUs BBIITONIHEHBI, KadeCTBO WX
BBITIOJTHCHUS OIICHEHO YHCIIOM OajuioB, OMM3KUM K MaKCHMalbHOMY;
aHAJIM3UPYET MOIYICHHBIE PE3YIIbTATHI; TIPOSBIIIET CAMOCTOSITEILHOCTD ITPH
BBITIOJTHCHUM 3aJIaHUH

74 - 86

Xoporiio
(3auTeHO)

OneHka «XOpOILIO» BBICTABISICTCSl  CTYIEHTY, €CIM TEOPETHYECKOe
COAEpXKAaHME Kypca OCBOCHO IIOJHOCTBIO, HEOOXOIAMMBIE NPaKTHYECKUE
KOMIIETEHIIMM B OCHOBHOM C()OPMHpOBaHBI, BCE IIPELyCMOTPEHHBIE
IIporpaMMol 0oOyuyeHusi ydeOHBbIE 3aJaHHs BBIIOJIHEHBI, KAayeCTBO HX
BBINIOJIHEHUSI JIOCTaTOYHO BbICOKOe. CTYIEHT TBEpAO 3HAET Marepual,
rpaMOTHO M IO CYIIECTBY H3JIaraeT €ro, He MAOMYyCKas CyIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIPOC.

60 -73

Y noBieTBOpUT
€JILHO
(3auTeHO)

OneHka  «y[OBJICTBOPUTENBHO»  BBICTaBIACTCS  CTYAGHTY,  €CIH
TEOPETUYECKOe COAEPKAHHE Kypca OCBOGHO YacTHYHO, HO MpoOensl He
HOCSIT ~CYILECTBEHHOI'O XapakTepa, OOJBIIMHCTBO IMPEIyCMOTPEHHBIX
IporpaMMoi 3aJaHUH BBIIIOJIHEHO, HO B HUX UMEIOTCS OIIMOKHU, IIPU OTBETE
Ha TIOCTABJICHHBIH BOIPOC CTYAEHT JIOIyCKAeT HETOYHOCTH, HEJOCTaTOYHO
npaBuUjIbHBIE  (DOPMYJIMPOBKH, HAONIOAAIOTCS HAPYIIEHHS JIOTHYECKOH
MOCJICIOBATENILHOCTH B M3JI0KEHUH ITPOrPAMMHOI0 MaTepuaia.




Huxe 60

Heynosnersop
HUTCIBHO
(1e 3auTeHo)

OneHka «HEYJOBJIETBOPUTENBHO» BBICTABISIETCS CTYAEHTY, €CIM OH He
3HA€T 3HAYUTENBHOW YACTH IIPOrPAMMHOIO MAaTepUaa, JOIYyCKAET
CYIIECTBEHHbIC OIIMOKH, HEYBEpEHHO, C OOJBIIMMH 3aTPyTHCHUSIMH
BBITIOJTHSIET ~ MPAaKTUYeCKHE  PalOThl, HEOOXOAMMBIE  IPAKTHUECKHE
KOMIIETEHIINA HE C(POPMHUPOBAHBI, OOJBITUHCTBO MPEAYCMOTPEHHBIX
nporpaMMoi OOyueHHs1 y4eOHBIX 3aJaHWi He BBHINMONHEHO, Ka4ecTBO WX
BBITIOJTHEHUS OLIEHEHO YMCIIOM 0aJuioB, OJM3KUM K MUHUMAJIbHOMY




Kparkas xapakTepucTHKa OLIEHOYHBIX CPeACTBa

TEMBI, pa3zciia UK pa3CJI0OB AUCHUIIIIMHBI,
OPraHu30BaHHOC KaK yqe6Hoe 3aHATHUC B BUJIC
CO6€C€,Z[OB3HI/IH ImperoaaBaTeiid C O6y‘laIOI_HI/IMI/IC$I.

Ne | Haumenosanue |Kpamkaa xapakmepucmuka oyenounozo cpeocmea| Ilpeocmaenenue
n/n OUEHOUHO20 OUEHOUYHO020
cpeocmea cpeocmea 6 ponoe
1 2 3 4
1. |JlabGoparopHas D10 BUJ y4eOHOI pabOThI, IETbI0 KOTOPOH siBsieTcs | Tembl 1a00paTopHBIX
pabora u3ydeHue (Ucciaei0BaHne, N3MEPEHHE) paboT, KOHTPOJIbHbBIE
XapaKTEepPUCTUK Ja00paTOPHOTO 0OBEKTA. BOIIPOCHI TI0 TEME
Lenb nabopaTopHBIX 3aHATUN: OCBOEHHE U3ydaeMol |1a0opaTopHO
y4eOHOM AUCUHUILIIMHBL, TPUOOPETEHNE HABBIKOB paboThl, BOIIPOCHI K
NPaKTUYECKOTO IPUMEHEHHS 3HAaHUH yIeOHOM KOJUIOKBUYMY
JTUCIUTITUHBI (IUCIMUIUIMH) C UCTIOTB30BaHUEM
TEXHUYECKUX CPENICTB U (1K) 000pynoBaHuUs
2.  |lIpakTmueckoe B xoze mpakTudeckux paboT CTYACHTHI OBIaEBAOT |TeMbI MPaKTHYECKUX
3aHsTHE YMEHHUSMH T0JIb30BaThCS paboTaTh € 3aHATHH;,
HOPMATHBHBIMH JJOKyMEHTAaMHU M HHCTPYKTUBHBIMU |KOHTPOJIHHBIC
MaTepuagaMu, ClIpaBOYHUKAMU, COCTaBIISATh BOTIPOCHI U 33/TaHUS
TEXHUYECKYIO JOKYMEHTAIINIO; BEITIOIHITh YEPTEKH, |10 TEME
CXEMbI, TaOJIUIIbI, penaTh pa3HOTro poJja 3aJauu, MPAKTHYECKOTO
JIeTIaTh BBIYHUCIICHUS, OTIPENIENIATh XapaKTePUCTUKN  [3aHITHS
pa3IUYHBIX BEIIECTB, OOBEKTOB, siBJIcHUH. [lenn
MPaKTUYECKUX 3aHSATUHN 3aKII0YaeTcs B BBIPAOOTKE y
CTYZICHTOB HaBBIKOB MPUMEHEHUS TOJTyYECHHBIX
3HAHMM JUIsL pEIIeHUs TPAKTUYECKUX 3a]1a4 B
Mpoliecce COBMECTHOM EATENBHOCTH C
MIPENoIaBaTEIISIMH.
3. |Komnoksuym CpenctBo KOHTPOJISl yCBOEHUS yueOHOTO MaTepuaina |Bompock! o Te-

MaM/pazjenam
JIIACIATUTUHEL




MuHUCTEpCTBO HAYKHU U BhICIIEro oOpasoBanus Poccuiickoii deaepanuun
HwxHeKaMCKH XUMHUKO-TEXHOJIOTHYECKUNA HHCTUTYT (rman) penepaabHOTO
rOCyJapCTBEHHOTO OOJKETHOTO 00Pa30BaATEIBHOTO YUPEKICHUS
BBICIIIETO 00Opa30BaHUs

«Ka3aHCKuI HAallMOHAJIBHBIN UCCIIEI0BATEIBCKUN TEXHOJIOTUYECKUM YHUBEPCUTET»
Hamnpasnenue noarorosku: 18.03.01 Xumudeckas TEXHOJIOTUS
[Tpodunb moaroToBKH: «XUMHUYECKask TEXHOJIOTHUS PUPOIHBIX SHEPTOHOCUTEINIEH U
YIIIEPOIHBIX MATEPUATIOBY»

IlepeyeHb BONIPOCOB Ha IK3aMeH
no mucuuruinae «[lepBuyuHble poriecchl HeTe100bIINY

OCHOBHBIE I'€0JIOTUYECKUE TTOHSTHSL.
OUIBTPAIMOHHO-EMKOCTHBIE CBOWCTBA KOJUIEKTOPOB.
HeonHopoiHOCTH ¥ aHU30TPOTIUS KOJJIEKTOPOB.
lNopHoe naBnenue u r3¢hekTUBHOE TaBICHUE.
Buapl miiactoBoi 3HEPrum.
OCHOBHBIE HCTOUYHUKH IJIACTOBOM SHEPTHUU.
DKCITyaTallMOHHBINA 00BEKT pa3pabOTKH.
Hedreornaua nnactos u ko3 puiineHTs U3BICUEHUS HEDTH.
Cucrembl pa3paboTKy ¢ BO3JICHCTBUEM Ha IUIACT.
. Mozienu nopoBBIX IUIACTOB.
. Mozenu TpemunHoBaTO-MOPUCTOTO TUIACTA.
. IlopiHeBoe 1 HEMOPIIHEBOE BHITECHEHNE HEDTH.
. IIpo6nemsbl pa3paboTku HEPTAHBIX MECTOPOXKIECHUH.
. IIpoeKTHBIE TOKYMEHTHI.
. T'eosioro-npomsIicioBasi XapaKTepUCTHKA MECTOPOKICHUSI.
. T'eonornueckre 0COOEHHOCTH CTPOEHHUSI IJIACTOB C BHICOKOBA3KON HEPTHIO.
. OcHOBHBIE 0COOCHHOCTH Pa3pabOTKH 3aJIe)Kel BHICOKOBI3KUX HE(TEH.
. Knnaccudukarus MeTo10B MOBBITIIEHUS HEPTEOTIAYH.
. Meroap! HHTEHCUPUKAIIUN TPUTOKA.
. Meroap! yBennueHus He(TEOTIAUH.
. Berrecnenune nedtu BogusiMu pactBopamu [TAB. Ancop6ius [TAB.
. BeiTecHenue HedTH U3 TU1acTa pacTBOPaMH MOJIUMEPOB.
. I3Menenue HanpaBieHUs GUIBTPAIUOHHBIX TOTOKOB.
. ®opcupoBaHHBINA OTOOP KUIKOCTH.
. lluknnueckoe 3aBOJHEHHE.
. BeiTecHenue HedTH U3 TU1acTa ABYOKUCHIO YIIIEpO/ia, YIIIEBOAOPOIHBIMH Ta3aMH.
. BomorazoBoe nukinueckoe BO3/IeHCTBUE.
. duzuyeckre  MpoOIECcChl,  NPOUCXOJSAIIME NP  BBITECHEHUU  HEPTH
TEIIOHOCUTEIISIMH.
29. BoitecHenne He(hTH U3 MIacTa ropsyueii BOJAON U mapoM.

CoNoORrLdE
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OO RWNRPRPOOOMNOUIDAWNEREO

Kpurepun oueHku:

Onenka «oTin4yHo» win 36-40 6amioB — OTBETHl HAa BONPOCHI CBUIETEIBCTBYIOT 00
YBEPEHHBIX 3HAHUAX U YMEHHMSIX CTY/ICHTA.

Onenka «xopomo» uiu 32-35 0auioB — OTBETHl Ha BOIPOCHI CBUAETENBLCTBYIOT O
JOCTaTOYHBIX 3HAHUAX U YMEHMSIX CTY/ACHTA.

OneHka «yIOBJETBOPUTENBbHO» wiIW 25-31 OGanmoB — OTBETHI Ha  BOMPOCHI
CBUJICTEIBCTBYIOT O HEIOCTATOYHBIX 3HAHUSX U OTPAHUYEHHOM YMEHUHU CTY/IEHTA.
Onenka «HeynoBiueTBopuTenbHO» wian (0-24 0amioB — OTBETHl Ha BOMPOCHI

CBUICTCIILCTBYIOT O c1a0bIX 3HAHUSIX U HCYMCHUU CTYACHTA.



MuHHCTEPCTBO HayKH U BhICIIero oOpazoBanus Poccuiickoii @enepannu
HmxHeKkaMCKuli XUMHKO-TEXHOJIOTHYECKUN HHCTUTYT ((punuai) dheaepanbHOTo
rOCyJapCTBEHHOTO OFOJKETHOTO 00Pa30BaATEIBHOTO YUPEKICHUS
BBICIIIETO 00Pa30BaHUs
«Ka3aHCKuil HallMOHAJIBHBIA HCCIEN0BATEIbCKUN TEXHOJOTUYECKUI YHUBEPCUTET)
TexHonoruueckuii paxynbTeT

CoaepixaHue KOJUVIOKBHYMOB
no muciumuinae b1.8B.J1B.02.02 ITepsuuHsle mmpoliecchl HedTe 1004

Komnoksuym 1 «llonsiTust u mapameTpsbl, ONpeAesIoniie Npouecch J00bIYU YIIIEBOJOPOI0B»

1. OcHoBHbIE T€0JOTUYECKUE TTOHSTHSL.
2. OuIbTPaIMOHHO-EMKOCTHBIE CBOMCTBA KOJIJIEKTOPOB.
3. HeoaHOpOIHOCTH M aHU30TPOTIHSI KOJUIEKTOPOB.
Konnoksuym 2 «Cuctemsl 1 okaszareian pa3padoTKu HEPTAHBIX MECTOPOKACHUI»
1. OxkcnmyaTallMOHHBIN OOBEKT Pa3pabOTKH.
2. HedreoTnaya ruiactoB u Ko3pPUIIMEHTH N3BICUSHHS HE(DTH.

3. CucreMbl pa3MelIeHUs] CKBaXUH — CHCTEMBI pa3pabOTKU 3KCILTyaTallAOHHOTO OOBEKTa
Ha €CTCCTBCHHBIX pCXKUMaAX.

CucteMsbl pa3paOOTKH ¢ BO3JCHCTBUEM HA TUIACT.

5. CucteMbl pa3pabOTKH MECTOPOKICHUH.

B

Konnoksuym 3 «Metoapl MHTEHCU(pUKAIIMU IPUTOKA U YBETUYEHUS HeTeoTaaun»

Knaccudukanust MeTo10B MOBBIICHHUS HEDTEOTAAYUH.
Mertoapl UHTEHCH(UKAIIMK TIPUTOKA.

MeTtomp! yBeMUeHUsI HEPTEOTAAUH.

DopMBI CYIIECTBOBAHUS OCTATOYHON HEPTH B IJIACTE.
[IpuymHBI CylIecTBOBaHUS OCTaTOYHOHM HE(TH B IUIacTe.

o wbdE

KomnokBuyM 4 «DU3UKO-XUMUYECKUE METOIBI»

BritecHenne HedTH BogHbIMU pacTBOpamu I1AB.
Ancop6rus [TAB.

Cocrassl [TAB.

MeTo1 MULIEIUISIPHO-TIOTMMEPHOTO 3aBOIHEHUSI.

rPwbhPRE

Kpurepun ouenku:

5 cemecTp:

Maxkcumanbio 10 GamnoB (3a 1 KOJJIOKBUYM) - 3a TOJIHBIN, pa3BepHYThI OTBET Ha
MIOCTaBJICHHbIE BOIIPOCHI.

Munumanbo 6 OamnmoB (3a 1 KOJUIOKBHYM) — 3a HEMOJHBIM OTBET C JOMYyIIEHHUEM
IpyOBIX OMIUOOK MPU OMIPEIEICHNUN CYIITHOCTHA PACKPHIBAEMBIX TOHATHI, TEOPHA, IBICHUN

6 cemecTp:

Maxkcumanbao 10 OGamnoB (3a 1 KOJUIOKBHYM) - 3a TOJIHBIM, pa3BepHYTHI OTBET Ha
MOCTaBJICHHbIE BOIIPOCHI.

Munumanbao 6 OamnoB (3a 1 KOJUIOKBHYM) — 3a HEMOJHBIM OTBET C JOMYyIIEHHUEM
rpyOBIX OMIUOOK MPU OMIPEJICIICHUN CYIITHOCTHA PACKPHIBAEMBIX TOHSITHI, TEOPHA, SBICHUN



MuHHCTEPCTBO HayKH U BbIciiero oopasosanus Poccuiickoit denepaunn
HmxHeKkaMCKuli XUMHKO-TEXHOJIOTHYECKUN HHCTUTYT ((punuai) dheaepanbHOTo
rOCyJapCTBEHHOTO OFOJKETHOTO 00Pa30BaATEIBHOTO YUPEKICHUS
BBICIIIETO 00Pa30BaHUs
«Ka3aHCKuil HallMOHAJIBHBIA HCCIEN0BATEIbCKUN TEXHOJOTUYECKUI YHUBEPCUTET)
TexHonoruueckuii paxynbTeT

KoMmiuiekT 3aganuii 1jis JjadopaTopHbIX padboT
o qpucrumnae 51.B.J1B.02.02 IlepBuuHble pollecchl HeTe100b1Yn

JIaGoparopHas padora Nel «IllaxTtHas noosrya HEDTH»
Henab: nu3yuyeHue TUIOB TOPHBIX BHIPAOOTOK M TEXHOJOTHUU IAXTHOM 100bI4M HEPTU

OT4YeTHOCTh: KOHCIIEKT, BKJIFOUAIOILIUH:

-CX€MBbI MOJ3EMHBIX TOPHBIX BBIpaObOTOK (He MeHee 10 HauMEHOBaHUI) U KpPaTKOE UX
ONMCAaHMUE U 00JIACTh MPUMEHEHUS;

-CXeMYy IIaXTHOU A0O0bYM HEPTH €€ omrcaHue, oO0JacTh MPUMEHEHNUS,

-IIPUMEPHYIO HUKJIOTpaMMy IPOXOJYECKUX padOT MIAXTHOTO CTBOJIA;

-Tiepe4eHb TOPHBIX MAIIUH 715 IPOXOJKU TOPU30HTANIBHBIX TOPHBIX BEIPAOOTOK.

IHopsinok padoTsI:

1.1. IIpenogaBaTenb MaeT MpEACTaBICHUE O THUIAX TOPHBIX BBIPAOOTOK, TEXHOJOTHH H
TEXHUKH MPOBEAEHUS TOPHBIX BBIPAOOTOK, TEXHOJIOTMM TEPMOILIAXTHON n0ObunM HedpTH. B
KayecTBE JIEMOHCTPALlMOHHOTO MaTepuaia UCIOJIb3yIoTCs ydeOHbIe MIaKaThl, ydeOHble MaKeThI
(ceueHue MITOIBHU, KalCyJlb-A€TOHATOPbI, OypOBbIE KOPOHKHU U JP.).

1.2. Teopetnyeckas 4acThb

1.2.1. Tunsl rTOpHBIX BEIPAOOTOK

B pesynbraTte wu3BI€UCHMsS TOPHBIX IMOPOJ NpPU IOMCKAX, pa3BeAKe WM [J0ObIUe
MIOJIE3HBIX MCKOIIAEMBIX B 3€MHOH KOpe oOpa3yroTcs IOJOCTH, KOTOpbI€ MPUHATO Ha3bIBATh
20pHbIMU 8blpabomkamuy. B 3aBUCIMOCTH OT paclojIOXKEHHs B 3eMHOM KOpe OHM pa3AeistoTcs
Ha OTKPBITHIE U MOJ3EMHBbIE.

Omkpbimele TOPHbIE BBIPAOOTKM  PACIOJIOKEHBI HEMOCPEIACTBEHHO Ha 3€MHOM
MOBEPXHOCTH U UMEIOT HE3aMKHYTBIM KOHTYP MONEPEUYHOr0 CEYECHMS.

Iloo3emmubie BBIPAaOOTKU MPOXOJATCS BHYTPH TOJIIM 3€MHON KOPBI U, CIEI0BAaTEIbHO,
OKpYXEHBbI 10 BCEMY IOIIEPEYHOMY CEUEHHIO TOPHBIMU

OPO/IaMH.

IloBepxHOCTb, OrpaHMUYUBAIOIIAs BbIPAOOTKY CHH3Y, Ha3bIBACTCS NOYE0U BBIPAOOTKH,
CBEpXY — Kpoeieti O0KOBbIE TOBEPXHOCTH HA3bIBAKOTCS CIMEHKAMU.

Ceuenue BbIPAaOOTKM, NEPHEHAUKYISIPHOE K €€ OCH, Ha3bIBACTCA NONEpeuHviM
ceyeHuem.

Paccrosinue Mexay KpoBied W HOYBOM BBIPAOOTKH, M3MEPEHHOE B IUIOCKOCTH €€
[IOTIEPEUHOT0 CEeUEHHUsI, Ha3bIBACTCA gblicomot gvipabomku. [Llupuna evipabomku — paccTosHUE
MEX/]ly €€ CTEHKaMH Ha YPOBHE BBICOTHI TPAHCIIOPTHBIX CPECTB.

Hauvano mnona3zemMHON BbIpaOOTKH, MPHUMBIKAIOIIEE K IMOBEPXHOCTH WIM K JIPyroi
BbIpaOOTKE, Ha3bIBaeTcsi ycmovem. llepeMemiaromasicss B IMpoLECCe MPOXOJIKH IOBEPXHOCTb
BBIPAOOTKH, C KOTOPOH HEMOCPEACTBEHHO OCYIIECTBISIETCS BEIEMKA [TOPO/I, HA3bIBAETCS 3ab0eMm.
YacTp BbIpaOOTKH, MpHJIeraronias K 3a0010, B KOTOPOH pa3MmelnarTcs pabodre u 060pyioBaHuE
IIPU MIPOXOJIKE, HA3BIBACTCS NPU3AOOUHBIM NPOCPAHCTNEOM.

ITo cBOeMy Ha3HAUYEHUIO TOPHBIE BEIPAOOTKHU pa3JeNAOTCs Ha IBE TPYIIbI: pa3BelOUHbIE
U DKCIUTyaTallhOHHBIE.

Paszeedounvie evipabomxu NPOBOJATCS B LEISAX I'€OJOTMUYECKUX MOUCKOB U Pa3BEAKH
MECTOPOXKAECHUN NOJIE3HBIX UCKOIMAEMBIX, SKCHIYAMAYUOHHble — TPEIHA3HAYEHBbI JJI BHIEMKU
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MOJIE3HBIX HCKOMAeMBIX W3 HeAp. B  HEKOTOPhIX chydasx pa3BeJOYHbIE BBIPAOOTKH
BIIOCJIE/ICTBUU HUCIOJIb3YIOTCS KaK SKCILTyaTallUOHHBIE.

K OTKpBITBIM pa3BeOYHBIM BbIPAaOOTKAM OTHOCSTCS KOIMYIIM, Pa3BEIOYHbIE KaHAaBbl,
TpaHILEN.

Konyweri nazpiBaeTcs pa3BeiouHasi BbIpaOOTKa HEOOJIBIION TIIOMIAIA CEUCHUSI U MaJloi
riryorHbl. OOBIYHO KOMYIIN IPOBOAAT B MATKUX MOPO/IaX MPU MOMCKAX MOJIE3HBIX UCKOTIAEMBIX.

Pa3zBenounble kaHagbl — TOPU3OHTAIBHBIE MM HAKJIOHHBIE TOpPHBIE BBIPAOOTKH,
IIPOBOJIUMBIE TIPU TOMCKAaX WIM Pa3BEIKE IOJE3HBIX HMCKoMaemblX. ['yOMHa KaHaB OOBIYHO
HaxOJUTCs B Ipelesnax 5 M, JJIUMHA 3aBUCUT OT Ha3HaueHus. KaHaBbl, AIMHA KOTOPBIX
npesbiaeT 50 M, Ha3bIBAIOTCS Macucmpanvhbimu. KaHaBbl IPOBOAAT BKPECT WIIM 110 IPOCTUPA-
HUIO TOPHBIX OPOJ.

Tpanween Ha3bpIBaeTCS TOPU3OHTAIBHAS MJIM HAKJIOHHAS BBHIPA0OTKA TParenueBUIHOTO
CEUEHHUs, MpOBOJAMMAs JJIs PA3BEAKU WM OHKCIUIyaTalluM MECTOPOXKACHUS, MPOKIAIKU
TpyOOIIpOBOIOB U Ap. TpaHiies oTau4aercs OT KaHaBbl 3HAUUTEIbHO OOJIBIIMMH pa3MepamHu.

[loa3emHble TOpHbIE BBIPAOOTKM B 3aBHCHMOCTH OT PAacCMOJIOKEHHUS B IMPOCTPAHCTBE
MOHO pa3JeNiuTh Ha BEPTUKAJIbHbIE, HAKIIOHHBIE U TOPU30HTAJIbHBIE.

K pa3BenouHblM noj3eMHBIM BbIpaboTkaM oOTHOcATCS (puc. 1.1.): maxTHBIM CTBOJI,
u1yp@d, BOCCTaIOUINi, '€3€HK, IITOJIbHS, KBEpIIUIAr, MITPEK, paccedkKa.

Hlaxmuwiti  cmeon — BepTUKAIbHAs WM HAKJIOHHAs TOpHas BbIpaOOTKa, MMEIOIIast
HEMOCPEJCTBEHHBIH BBIXOJ Ha IMOBEPXHOCTh M IpeAHa3HaueHHas  Aai  oOCIyKMBaHH S
MOJA3EMHBIX paboOT HpU pas3BeIKe WK pa3paboTKe MECTOPOKACHUN MOJIE3HBIX HCKOTIAEMBbIX.

Haknonnsle CTBOJIBI ~ OOBIYHO MPOXOJAT IO TMOJE3HOMY HMCKOIAaeMOMY M pexe Mo
MyCTBIM MOpoJaM  Jiexkadero ©Ooka. [myOumHa pa3Begounsix maxT gocturaet 200-250 m.
I[Inomans cedeHns cTBONOB — 6-14 M. CTBOJN  IIAXThI, MPOMIEHHBIH U3 MOA3EMHON TOPHOM
BBIPAa0OTKU M,  CJIEIOBATEIbHO, HE MMEIOIIUNA HEMOCPEICTBEHHO BBIXOJA Ha MOBEPXHOCTH,
Ha3bIBAIOT CIENbIM.

Puc. 1. 1. Ilogzemusie pa3Bemounbie BbipaboTku (Spmaxk M.®D., T'openmux M.JL): 1 —
IIaXTHBIA  CTBOJ;, 2 — CJIENOM CTBOJI, 3 — mypd; 4 — Boccrarommii; 5 —
ITONbHS;, 6 — KBepuuiar; 7 — mTpek; 8 — pacceuka

Paszsedounviti  wypgh — BepTUKanmbHas (peke HaKJIOHHas) TOpHas BBIPAOOTKA
IPSIMOYT'OJILHOTO MJIM KBAJPAaTHOT'O CEYEHHUs, MPOIAeHHas C IIOBEPXHOCTH Ha IIyOuHy He Ooiiee
40 M. lns mpoCiHeXHMBAaHUS PYAHBIX TeNl MO MPOCTUPAHMUIO M3 1Iypda MOTryT OBITH 3aJlaHbl
TOPU30HTaJIbHBIE BRIPAOOTKH. OOBIYHO MPOXOAAT HECKOJIBKO IIYP(POB, KOTOPBIE PACHOIATAIOTCS
JUHUSIMU BKPECT MPOCTUPAHUS PYAHOTO TeJla WIIM MO CETKE C ONpe/ieleHHbIMU pa3mepami. [Ipu
pa3BeiKe KpyTONaJaroluX PYIHBIX TEJ MPOXOIIT HAKIOHHBIE HIYPQBI.

11



Bocemarowuii — noazemHasi TopHasi BEIpaOOTKa, HE MMEIOIIAsi BEIXOA HAa IIOBEPXHOCTH,
MpoiiIcHHasi CHU3Y BBEPX U MpPETHA3ZHAUCHHAS U1 Pa3BEIOYHBIX IEJIeH, MepeIBUKECHUS JTIOCH,
CIycKa TOPHOM MOPOJbI C BEPXHEro FOpU30HTA HA HIKHUM, TOCTAaBKH MAaTepUaIoB U 000py10-
BaHMSL.

Boccraroryie MoryT ObITh BEPTUKAITLHBIMY WIIM HAKIIOHHBIMH. HakJIOHHBIE BOCCTAIONINE
OOBIYHO TIPOXOJIAT IO MOJE3HOMY UCKOTIAEMOMY.

lI'ezenk — TOJ3eMHas BepTUKalIbHAs TOpHas  BBIPAOOTKA, HE  UMEOMas
HETIOCPEACTBEHHOT'O BBIX0JIa HA TIOBEPXHOCTh U MPONJICHHASI C BEPXHEro Ha HWKHUNU TOPU3OHT.
['e3enk mpenHa3Ha4yeH I Pa3BEAKH IMOJE3HOTO MCKOMAEMOTO WM CIIyCKa TOPHBIX IMOPOJ MO
IeHiCTBUEM COOCTBEHHOTIO BECA.

llmonenss — TOpPU3OHTAJIbHAs  TOJ3EMHAs TOpHas  BBIPA0OTKA, HMEOIIas
HETIOCPEACTBEHHBI BBIXOJ Ha TOBEPXHOCTb U TpPEAHA3HAYCHHAs JUIA OOCITy>KUBaHUS
MOJ3EMHBIX TOPHBIX padOT MPH pa3BeAKEe WM Pa3pabOTKE  MECTOPOXKICHUH  IMOJIE3HBIX
uckomaembix.  [lITonbHM ~ OOBIYHO TIPOBOASTCS B CKIIOHE TOpbl. [lnomans momepeyHOTO
CEYEHUs pa3BEJOYHON IITOJbHU U3MEHSETC OT 5,1 110 Im2.

Keepuwinae — ropuzonTanpHasi TOA3E€MHAas TOpHasi BbIpabOTKa, HE UMeroIIas
HETIOCPEACTBEHHOTO BBIX0/Ia HA TTOBEPXHOCTh U MPOBOIMMAS TI0 BMEIIAIOIIUM MOPOJaM BKPECT
MPOCTUPAHUS WM T0J] HEKOTOPBIM YIJIOM K TMPOCTHUPAHHIO MecTOopokieHus. Ksepruiar
COEIMHSET CTBOJI IMIAXTHI C PYAHBIM TEJIOM; IUIONIA/b CEUEHHUs KBepliara u3Mensercs ot 5,1
10 9 M%,

Illmpex — TOpPU3OHTAJIbHAS TIOJ3€MHAs TOpHas BbIPAaOOTKAa, HE HUMEIOMmas
HETIOCPEACTBEHHOTO BBIXOJAa Ha TOBEpXHOCTh. llITpekum mpoBomaAT s pa3BenKd WU
pa3pabOTKH MECTOPOKIACHUS TTO TPOCTHPAHUIO TIOJIE3HOT0 UCKOMaeMoro. [Ipu ropuzoHTaIbHOM
3aJIeTaHUU PYJHOTO Teja MITPEKH 3aJar0TCsl B JII0OOM HampaieHud. LlITpeku, mpoiiaeHHbIe TIO
MTyCTBIM MTOPOAaM BJIOJIb MOJIE3HOTO UCKOTIAEMOTO, Ha3bIBAIOTCS TIOJICBBIMHU.

Pacceuxa — rTopu3OHTanmbHas TOJ3€MHAas TOpHas BhIPabOTKa, HE HUMeEIOIas
HEMOCPEJCTBEHHOTO BBIX0J]a Ha TIOBEPXHOCTh, MPOBOAUMAs U3 UIYp(OB, MITOJEH WU HITPEKOB
BKpPECT NMPOCTUPAHUS TOPHBIX MOPOJ Ui MOUCKOB M Pa3BEAKH MOJIE3HOT0 HCKomaeMoro. /{nuna
pacceuku 20—30 M, pexe S0—100 m.

K mon3zeMHbIM TOpHBIM BBIpAOOTKAM OTHOCSTCS TaKXKe KamepHvle gvipabomku. OHU
CIIy’KaT JUIsl pa3MeIleHHs MoJ 3eMJIeil pa3InyHOro oO0O0pyAOBaHMSI, MAaTEPUAIOB U AJIs IPYTUX
ueneil. K HUM oTHOCSTCS: MalllMHHBIE KaMephl, KaMepbl 0XKUAaHUs, TPOTUBOIIOXKAPHAs KaMepa,
MEIMIIMHCKUI IMYHKT, ckiang BB u 1. 1.

CoBOKYMHOCTh BBIPA0OTOK, CHYXaIIMX IS COEAUHEHMs] CTBOJIA IIAXTHI CO BCEMHU
OCTaJbHBIMH BbIpA0OTKAMU M JUIsI pa3MEUIeHHs] HEKOTOPBIX IPOU3BOJCTBEHHBIX CIIYXKO,
HA3BIBAETCS OKOJIOCMBONbHbIM 080POM. XapPaKTEPHOU OCOOEHHOCTHIO KaMEPHBIX BBIPAOOTOK
SIBJISICTCS He3HAYUTENIbHAS UIMHA [TPH OTHOCUTENBHO OOJIBIION IUPHUHE.

1.2.2. O6mue cBeeHus O MPOBEICHUN TOPHBIX BHIPAOOTOK

IIpogedenue (MpoOxXolKa) 6vlpabomku — OSTO KOMIUIEKC paboT IO pa3pylIeHHIO U
W3BJICUEHUIO TOPHBIX TOPOJ B TMpeaenax KOHTypa TMOMEPEUYHOr0 CEUeHHUs BBIPAOOTKH,
YCTAHOBJICHHOT'O COOTBETCTBYIOLIUM MacCIOPTOM.

DTOT KOMIUIEKC padoT MpH MPOBEACHUU PAa3BEJOYHBIX BBIPAOOTOK OOBIYHO BKIIIOYAET B
ce0Os oTAeNeHHe MOPOIbl OT MacCcHuBa, MOTPY3KY U OTKATKy €€ B OTBajl, KpEIUICHUE BhIPaOOTKH,
HapallMBaHUEe PENbCOBBIX MyTeH, TPYyOONPOBOIOB, Pa3IeKy BOJOOTIUBHONW KAaHABKYU U JIp.

l'opusoHTanbHble M HAKIOHHBIE pPa3BEJOYHBbIE BBIPAOOTKM MOTYT OBITH MPOIAECHBI
pa3nu4HbIM ceueHueM. [Ipu cpaBHUTENHHO MalbIX 00BEMax TOPHBIX pabOT Ha Pa3BEIbIBAEMBIX
00BeKTaX MPUMEHSIOT BBIPAaOOTKH MalbIX cedeHMil. MexaHu3ausi paboT Mpu UX MPOBEICHUU
3aKJIIOYaeTCsl B TPUMEHEHHWU MaJorabapuTHOTO 0O0OpyaoBaHHUS (CKpemephl, MOTPYy304HBIC
MAIlIMHBI, aKKYMYJIATOPHBIE 3JIEKTPOBO3BI).

Ha cramum peranbHOUM pasBenku MPOBOAATCA BHIPAOOTKH YBEIMUYEHHBIX CEUEHUH C
y4eTOM HCIOJIb30BAaHUS MX MU JaimbHEHIIel pa3paboTke MecTopoxAeHui. B 3Tux ycioBusix
MOTYT OBITh HCIOJB30BAHbI CIEIMATU3UPOBAHHBIE TOPHOMPOXOMAYECKUE MAIIUHBI, KOTOPHIE
00ecneYnBarOT BEICOKHE CKOPOCTH MPOXOIKH.
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B 3aBucuMOCTH OT YyCTOMYHMBOCTHM T'OPHBIX IOPOJ U UX BOJOHOCHOCTH Pa3iMyaroT J1Ba
croco0a MpoBeICHUS TOPHBIX BBIPAOOTOK:

00bIuMbIlI — TIPU BCKPBITUM U TEPECEUYCHHHM TOPHBIMU BBIPAOOTKAMM YCTOWYHMBBIX
MATKHUX U KPEMKHUX IIOPOJ ¢ HEOOIbIIMMH BOJIOIPUTOKAMU;

cneyuanibHblll — KOTJA TOA3EMHbIE BBIPAOOTKH JOJDKHBI IEpeceKaTh HEyCTONYMBBIC
MATKHE W CBIIy4Yyue MOPOJbl WU YCTOMYMBBIE KPEIKHUE, HO CHJIBHOTPEUIMHOBATHIE IOPOMIBI,
XapaKTePHU3YIOIIHECcs: OOIBIIUM IPUTOKOM BOJIBI.

[lepen HawamoMm TpOBEACHUS TOPHOW BBHIPAOOTKH pa3pabaThIBACTCS TEXHOJIOTHUYECKHIMA
nacmopt (IPOEKT NPOBEACHUS TOPHON BBIPAOOTKH), B KOTOPOM YKAa3bIBAIOTCS: IO KaKUM
opoJaM JIOJDKHa IPOWTH TOpHas BbIpaOOTKa, (opMa U pa3Mephl IMONEPEYHOro CEYeHUS,
pUMEHsIeMOe 000pyIOBaHHE, WHCTPYMEHTHl M MaTepuaibl, rpaduk opraHuzamuu pador, a
TaKKe 0KHMJIa€Mbl€ TEXHUKO-I)KOHOMUYECKHE ITOKA3aTEIH.

B 3aBucHMoOCTH OT mepecekaeMbIX 3a00eM TOpOJ IMPOXOJKa TOPHBIX BBIPAOOTOK
OOBIYHBIM CITOCOOOM MOXET OCYIIECTBIATHCS: IO OJHOPOJIHBIM KpENKUM IOpojam; IO
OJIHOPOJHBIM MATKHAM IOPOJaM; IO HEOJHOPOAHBIM MOPOJAaM.

Onepanyy TEXHOJOTUYECKOTO Mpoliecca MPOBEACHUS BBIPAOOTOK IMOApPa3ACisioTCs Ha
OCHOBHBIE U BCIIOMOTATEJIbHBIE.

OcHo6HblMYU TOPHOIIPOXOTYECKUMU OTIEpallMsIMU Ha3bIBAIOTCS TaKHE, KOTOPHIE CBSI3aHbI
HEMOCPEJCTBEHHO C BHIEMKOM TOPHOM MOPOJIbI U KPEIJIEHUEM BBIPaOOTKH.

Bcnomozamenvhule onepannu 00€CHeUMBAIOT HOPMAaJIbHbIE YCIOBHS JJISi BBIITOJHEHHUS
OCHOBHBIX. K HUM OTHOCSTCS: HapallMBaHue TpyO CKaToOro BO3/IyXa M BOJbI, BEHTHJIALIMOHHBIX
TpyO, YCTPOUCTBO MyTeH W T. A. XapakTep OCHOBHBIX MPOXOMYECKUX OTEpaIuii U3MEHSIETCS B
3aBUCHUMOCTHU OT (PU3HKO-TEXHHUUECKUX CBOMCTB MepeceKaeMbIX FOPHBIX MopoJ. B 3aBucumoctu
OT OpraHu3alUy  TEXHOJOTMYECKOTO  IpOLECCa OCHOBHBIE  ONEPAMM  NPOU3BOIAT
MIOCJIEN0BATENBHO WA OJJHOBPEMEHHO.

[TpoaBuranue 3a00s1 BBIPAOOTKH OCYIIECTBIISETCS 3a CUET MEPHOINYESCKOTO TTOBTOPECHHS
OCHOBHBIX TOpPHOIIPOXOQYECKUX omnepauuil. HemnpepblBHO mnOBTOpstONIasics B TEUYEHUE
OIPENIETICHHOTO IPOMEXKYTKa BPEMEHU COBOKYMHOCTb OCHOBHBIX IMPOXOTYECKUX OIEpaLnid,
HEOOXOUMBIX JJIsi TMPOBEACHHUS] BHIPAOOTKM HAa YCTAHOBJICHHYIO MAcCHOPTOM BEIUYUHY
MOJABUTAHUS, HAa3bIBAECTCS NPOXOOUECKUM YUKILOM.
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Puc. 1.2. [Tuknorpamma npoxo4eckux padot

Bpemst BBINOJHEHHS OJHOIO IIMKJIAa HAa3bIBAETCS MPOJOKUTEIBHOCTBIO IUKIIA.
I'papuueckoe wu300paxkeHHE LHMKIA, [IOKa3bIBAIOIIEe JUHAMMUKY Ppa3BUTUS IPOLIECCOB U
ornepauuii BO BpPEMEHM WJIM OJHOBPEMEHHO BO BpPEMEHM M IPOCTPAHCTBE, Ha3bIBAeTCA
yurxnoepammoti (puc. 1.2.).

Hapsiny c BBIIONHEHHWEM OCHOBHBIX IPOXOJYECKHUX ONepanuii BecbMa OoJblIoe
3Ha4eHHWEe NpPU TMPOBEJCHUM BBIPAOOTOK MMEIOT BCIOMOrareibHble omnepanuu. OObIYHO 3TH
OIepaluyu BEAYTCs MapajluIeIbHO C OCHOBHBIMM M Ha MPOJOJDKUTEIBHOCTh LUKIIA HE BIIMSIOT.
OnHaKO OHU JOJKHBI OBITH TECHO YBSI3aHBI C MPOJIOJIKUTEILHOCTHIO OCHOBHBIX ONEPAIIHii.

1.2.3. TepMomaxTHbIii MeTO Pa3padO0TKH HE(PTAHBIX M OMTYMHBIX 3aJIe/Kel
TepmomaxTHast pa3paboTKa SBJISETCS COYETAaHHEM JAPEHAKHOM IIaXTHOM pa3paboTKU C
METOJaMH HCKYCCTBEHHOT'O BO3JECHCTBHS Ha IUIACT TEIUIOHOCUTEISIMU U OCYLIECTBIISIETCA C
MOMOIIBI0 CKBAXXUH, MPOOYPEHHBIX W3 MOJ3EMHBIX TOPHBIX BBIPAOOTOK HE(TAHOM IMIAXTHI.
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Bricokue nokaszarenu TepMOIIAXTHOW pa3paboTKU 00eCIeUnBaIOTCS 3a CUET COCPEIOTOUYCHHUS B
IIPOJYKTUBHOM IUIACTE€ WM OJM3KO OT HEr0 OCHOBHBIX TEXHOJOTHYECKMX IIPOLIECCOB,
HarHeTaTreiabHbIX M JIOOBIBAIOLIUX TIOPU3OHTAJIbHBIX, I1OJOr0-HAKIOHHBIX M BOCCTAIOLIUX
CKBOXWH O0mbIIONW mpoTspkeHHOCTH (1o 300 M), Hamboyiee COBEpPUICHHBIX IO CTEICHU U
XapakTepy BCKPBITHSA, a TaKXKe 3a cueT 3akauku TeroHocutens (Tabakos B.I1., I'ypos E.I1.).

.
-~

~ 4 bnoka

-

\./1

Puc. 1.3. Cxema nByXropu30HTHON CHUCTEMBI TEPMOIIAXTHOU pa3paboTku: 1, 3 —
CKBa)KMHA, COOTBETCTBEHHO J100bIBAIOIAsl U HarHeTaTelbHasl; 2 — OypoBas Kamepa; 4 —
rpaHuIa 6J0kKa; 5 — MTPeK;

6 — noOwIBaromas rajgepesi, 7 — HePTAHON TIacT

VYka3aHHbIE CKBO)XHHBI COCAMHSIIOT IPYr C JIPYTOM OTJIEIbHbIE TPEIIWHbI, KaBEPHBI,
KaHaJbl U 30HBI MOBBIIICHHOW MPOHHUIIAEMOCTH MPOJIYKTUBHOrO Iutacta. brmaromaps peszxkomy
YBEITMYECHHUIO TTOBEPXHOCTU (PUIBTpALUU CKBXXUH (PUIbTPALIMOHHBIE CONPOTHUBIICHUS B IIACTE
CHIDKAIOTCSI, BO3pAcTaeT 0XBaT IJIacTa TEIUIOBBIM BO3/IEHCTBUEM, a MPUMEHEHHE IIJIOTHOU CETKU
CKBa)KUH YCKOPSIET U MOBbIIIaeT 3((HEeKTUBHOCTh pa3orpeBa pa3padaTbiBA€MOI0 yyacTKa IUIacTa.
OcCHOBHBIMH OOBEKTaMH IIAXTHOW pa3pabOTKU SBISAIOTCA: 3aJIeKU BS3KUX U BBICOKOBSI3KHX
(TsoKEeNBIX) HEPTEH M MPUPOTHBIX OMTYMOB; SHEPTETUUECKH HMCTOIICHHBIE 3aIeKH; HEPTIHBIC
3aNexu 1enbPOoBOM 30HBI MOpEH, a TakkKe 3alie)KH MOJ HACeNeHHBIMH MyHKTaMU, TOPOJaMH,
MIPOMBIIIIEHHBIMU 00BEKTaMU, a3pOAPOMaMH, 30HAMH OTJIbIXa U JIp.

TepmomaxtHas paspabotka mnpumensercs B CHIT na Slperckom HedTsHOM
MECTOpOXJAeHUH ¢ 1968 r. u peanusyercss B BUAEC HECKOJIBKUX CUCTEM: JBYXI'OPU30HTHOM, OJ-
HOTOPU30HTHOM, ABYXBAPYCHOM, OJHOTOPHU30HTHOW U JBYXBSPYCHOW C OKOHTYpPUBAIOIIUMU
HarHeTaTeIbHBIMU BHIPAOOTKAMU, TAHEIBHOM.

Haubonpinee pacnpocTpaneHue MONy4usia JABYXTOPHU3OHTHAS CHCTEMaA, JBYXbSIpPYCHas,
OJIHOTOPU30HTHAS U MAHEIbHAsl — MPOXOAAT ONBITHO-IPOMBILITIEHHBIE UCTIbITaHUsA. CyIIHOCTh
JBYXTOPU30HTHOM CUCTEMBI 3aKIH0YAETCs B TOM, YTO Nap 3aKauMBAIOT B IUIACT C HAJIIJIACTOBOTO
TOPU30HTA 4Y€pe3 BEPTUKAIbHBbIE M HAKJIOHHO HANpPABICHHbIE HATHETATEIbHbIE CKBAKUHBI, a
He(pTh OTOMPAIOT U3 TMOJOTOBOCXOJAIIMX JOOBIBAIOIIUX CKBAXUH, NPOOYPEHHBIX U3
pacmoNioKeHHOU B MPOAYKTUBHOM ILIAacTe ToObIBatolel ranepeu (puc. 1.3.).
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Puc. 1.4. Cxema maHenbHOM CUCTEMBI TEPMOIIAXTHOU pa3pabOTKH:
1, 2 — CKBa)XMHA COOTBETCTBEHHO HAarHeTarelbHas M JOOBIBaromas; 3 — rmiact; 4, 5 —
rajiepesi COOTBETCTBEHHO HarHeTaTelbHas U JIOOBIBArOIIast

Pa3HOBHIHOCTBIO 3TOM CUCTEMBI SIBISETCS JBYXBSPYCHAs CUCTEMA, B KOTOPOH BMECTO
HarHeTaTeJabHBIX IITPEKOB U OYpOBBIX KaMep COOpYXaloT B BEpXHEH wyacTu IIacta
HarHeTaTejabHYI0 Tajepero, U3 KOTOpoil OypsT TOpU3OHTalIbHbIE M HAKIOHHO HaIlpaBJICHHbIE
HarHeTarejabHble CKBa)KUHBI.

B onHOropHu30oHTHOMN crucTeMe HarHeTaTeNlbHbIE U J0ObIBAIOIINE CKBAXXUHBI MPOOYPEHBI
W3 OJTHOM pabouel rajepen, COOPY)KEHHOH B MPOAYKTHBHOM ITUTACTE WM HUKE €ro.

B  omHOropm3oHTHOW W  JABYXBSPYCHOM  CHUCTEMax C  OKOH-TYPUBAIOUIUMH
HarHeTaTelbHbIMM TajiepessMH OypsAT JOMOJHUTENbHbIE HarHeTaTelbHble CKBOXHHBI Ha
rpaHuLaX pa3pabaTblBA€MbIX YYaCTKOB U 3aKayMBalOT B HHUX IMap B OIpeAeiIeHHOU
MOCJIEJOBATEIbHOCTH C OCHOBHBIM (DOH/IOM HarHeTaTeIbHBIX CKBAKHH.

B nanenbHO# cucTeMe HarHeTaTeIbHYIO rajepero pa3MelaloT B 30HE 3a00€B HUKHETO
psiga 1oOBIBAIOUINX CKBAXKKH, a JT0OBIBAOIILYIO rajiepero —

B HIDKHEH 4YacTu IUlacTa WiM HUke ero. HarneratenbHble W TOOBIBAIOLIUE rajepeu
pacrnojiaraloT napajulebHO JpPYyr OpYyry MU M3 HUX OypsAT HarHeTaTteidbHble M J0O0BIBaOIINE
CKBa)XMHBI HABCTPEUy JIPYr Apyry Ha pacctosHuu 15—20 M (puc. 1.4.).

8,1.8,5THCT a SThic.T
woho HZ san.n, 4000
!
/
750 o Jooo
/ /
uui Vg /
s

500 - L 2000
==t TS LA |/
| A — b
250 **‘j

o, 1 ‘ [ -1 noog
e
/. Y=

13402, 18502, 18802, 18702 g0z, 1930z, 20002

Puc. 1.5. /Ilunamuka TepMomaxTHONH M0ObIYM HEPTHU C TEMJIOBBIM BO3ACHCTBUEM Qui H
6e3 Hero Qup, a TakkKe 3aKadyku B miIacT mapa Q ., 1,2 — COOTBETCTBEHHO YXTHHCKas U
YKJIOHHO-CKBAXMHHAsA CHUCTEMA
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SIperckoe Mectoposxaenue HedTH BsizkocThio (125—153) -102 mlla-c, pa3padaTbiBaioch
CKBa)XMHAMU C MIOBEPXHOCTH 3EMJIH, IPEHAKHBIM IIAXTHBIM U TEPMOIIAXTHBIM CITIOCOOAMH.

[Ipn omnbITHON pa3paboTKe CKBaXXMHAMHU C NOBEpXHOCTU 3eMiu ¢ 1935 mo 1945 rr.
JOCTUTHYTBIA KOd(pduuueHT HedrenspiedeHuss He mnpesbiman 2 %. lllaxtHas apeHaxHO-
CKBa)XMHHAsl pa3pabOTKa Ha €CTECTBEHHOM pexxuMme mpumeHsuiack ¢ 1939 mo 1974 r. Ha Tpex
He(TSIHBIX IIaXTax Ha IUIomiamu, Oospliei B 77,5 pasza. beuio mo6bito 7,4 MuH. T HepTH U
TOCTUTHYT K03 durment neprenspiedenns okosio 4%.

TepmortaxTHast pa3paboTka npuMensiercs ¢ 1968 r., Ha TUIomaaAX, OTPaOOTAaHHBIX paHee
IIaXTHBIM CHOCOOOM Ha €CTECTBEHHOM pexuMme. 3a 24 rojga pa3pabOTKM C IUIOLIAAH,
IpeBbIIAONIe MmIomaas pa3padotku B 1935— 1945 rr. moutu B 9 pas, 6su10 A00BITO 7,87
MJIH. T He(pTH TIpU yAEIBHOM pacxoje napa 2,7 T/T.

2.3. Oruer o J1abopaTopHOi padoTe, 0(hOPMIICHHBIH B COOTBETCTBUU C TPEOOBAHHUSIMH K
OTYETHOCTH.

KonTpoabHbie BONPOCHI:

1. Ilpunnun maxTHOW AOOBIYH HEPTH.

2. YUto npeacTaBisioT co00i TOpHbIE MAIIMHbI?

3. Jlaiite onpenenenue “maxtel’, “mrypda’.

4. JlaiiTe XapaKTEpUCTHUKY TAaKHUM THUIIAM BbIpaOOTOK, Kak ‘“Kapbep”’, “IUTOJIbHA
“TpaHmes’.

JlaGoparopnast pabota Ne2 «HedrerazonpoMelciioBbIE TPYOOTIPOBOIBI»
Henab: uzyuenue TpyoonpoBOAOB U apMaTyphl, IPUMEHSEMbIX Ha HEPTEIPOMBICIIax
OT4YeTHOCTH: KOHCITIEKT, BKITIOYAFOIITHII:
1) Kjaccupukanuoo TpyO MO Ha3HAYEHHIO, MaTepuajaM M HCIOJHEHUIO TpYO,
OCHOBHBIC pasMepbl (IMaMmeTp, TOJIIWHA CTEHOK, JJWHA), TPYIIBI MPOYHOCTH, 00IaCTh
MIPUMEHEHHUSI, MApKUPOBKA;

2) MapKHPOBKY M CXeMy TpPyObl ¢ My(TOH i 3aBojJa HM3TOTOBUTENS COTJIACHO
BapuaHnta (Taou. 2.1.);

3) CXeMy M pa3Mepsl TpyO (COeNMHEHHH ), YKa3aHHBIX B Tadymie 2.1.;

4) OTBETHI Ha KOHTPOJILHBIE BOIIPOCHI TEMBI.

IMopsinok padoThI:

2.1. IlpenonaBaTenb KpaTKO 3HAKOMHT CTYJIEHTOB C BUIAMH TPYyO, NMPUMEHSEMBIX B
HedTerazonoobye: obcagHble, HACOCHO-KOMIIPECCOPHBIE, OypHIIbHBIE, 17151 HETEIPOMBICIOBBIX
KoMMyHHKaIuil. Ha cxemMax KOMILIEKCHON aBTOMAaTHU3aluu HEPTEIPOMBICIOBOTO MPEANPUATHUS
(KAH) — BepTHKaJIbHOM W TOPU3OHTAIBHOM -  JEMOHCTPUPYIOTCA HEPTEIPOMBICIOBHIC
TpYOOIIPOBOIBI, KJIaccuuIupyeMble MO pa3HbIM MpU3HAKaM (HAa3HAYCHHIO, BEIMYMHE HAropa,
10 TUILY YKJIaJKH U T.1.)

2.2. JIeMOHCTpUPYIOTCS U 3aMEPSIFOTCS IITAaHTCeHIIMPKYJIEM, MEPHOH JIEHTOH (pparMeHThI
TpYyoO:

1) o6cannbie — 2 GparMeHTa;

2) HKT — 3 ¢parmenta (0ObIUHBIC CTalbHBIC), 5 dparMeHTOB (TMOKHE HEMpPEPBIBHBIC
TpYOBI);

3) OypunbHbIe TPYOBI — 2-a PparmenTa (ctanbhble, JIBT);

4) TpyOBl 1151 HETEra3onpoMbICIOBBIX KOMMYHUKaUN — 4-¢ (parmeHTa (CTajabHbIE U
CBapHbIE rOpsYEKaTaHHbIE).

Tabmuma 2.1
BapuanTsl 3ananuii k 1abopatopHoii pabore Ne 2 “HedrenpomMbicioBsie TpyOOIIpOBOIbI”

BapuaHThl

Tlokazatenu 1 [ 2 [ 3] 4 ] 5 | 6 | 7] 8] 9 J10] 11 | 12
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1) MapkupoBka u

cxema TpyOBI
obcaaHOM CesT3 | CeT3 | UIIT3 | UIIT3 | HAT3 | HAT3 | TM3 | TM3 | BM3 | BM3 | CesT3 | HAT3 | TM3
3aBOJ 219 245 114 127 299 324 | 146 | 168 | 168 | 245 245 299 146

ANaMETp, MM

2) Cxema U pa3Mmepsl
TpyO (coequHEeHNI)

- ubepriaccoBbIX + + + + + +
- + + + + + + +
TEPMOU30TMPOBAHHBIX + + + + + + +
-OTTI/HKM + + + + + +

- OypHIIBHBIX

IIpumeuyanue. “+” o0003HAYCHBI TIOKA3aTeNIM, /IS KOTOPBIX HEOOXOIUMO IPUBECTH
XapaKTePUCTUKY B KOHCIIEKTE.

2.3.  Hzyuenme Teoperuueckoro marepuasia 1o  karamory Xl “TpyOsr”
(HedrerazonpomeicioBoe obopynoBanue. Kommiekt karanoroB. Pen. Kpern B.I'., JlykpsHOB
B.I'., 1999r.).

2.4. Otuer o paboTe COTJIACHO TPEOOBAHUSIM K OTUETHOCTH.

KoHTposbHbIE BONIPOCHI:

1. IlpuBeautre BO3MOXKHBIE MaTepHaibl Ui U3TOTOBJIECHUS HE(PTEra3onpoOMBICIOBBIX
TPYOOIIPOBOJIOB.

2. IIpodHOCTHBIE XapaKTEPUCTUKH 0OCaIHBIX TPYO.

3. YkaxxuTe Ha3HAUE€HHUE U KOHCTPYKTHUBHBIE 0COOEHHOCTH TMOKUX HEMPEPBIBHBIX TPYO.

4. IlpuBeauTe BO3MOXKHBIC CITIOCOOBI COSTUHEHUS TPYO.

JlabopaTtopnas padota Ne3 «Pacyer TpyO 1 eMKOCTE»

esb: 03HAKOMIIEHHE C METOJIMKOM M pacyeT Ha MPOYHOCTh EMKOCTHOTO He(TerazoBoro
000pynoBaHuUs: ra30cenapaTopoB, TPYOOIIPOBOIOB U PE3EPBYapOB.

OT4YeTHOCTH: OTYET TO JIA0OpaTOpHOW pabdoTe, BKIIOYAIOIIHMA TUTYJIbHBIA JIKCT,
ohOpPMIICHHBII B COOTBETCTBHMH C TpeboBaHusMU (TIpuwiiokeHne 16), 1menb paboTHI,
000CHOBaHME U PACUETHI, ICKU3BI 000PYIOBAHUS, BEIBO/I.

IMopsinok padoThI:

BapuaHTBI HCXOTHBIX TApaMeTPOB MPUBEIEHBI B Ta0. 3.1.

Tabnuna 3.1
BapuanTbl 3aanuii 17151 pacuera Tpyo M eMKOCTer

[Toxazarenu BapuanTsl
] 2 3 4 | 516|789 10 |11 |12 | 13 | 14

l'azocenapatop
aMeTp

(BHYTP), M
pabouee

nasnenue, MIIa| 40|16 (40|16 |06|16(16(06|06| 06 |[06|06 |06 ]| 0,6
TpybonpoBon
muametp, MM | 150 | 175 | 200 | 250 | 300 | 350 (400 {450 | 820 | 1020 | 350 | 300 | 250 | 200

pabouee
nasnenue, MIla |18,0|16,0|14,0(10,0{3,0{2,0({15|10|{05| 0,5 |15|2,0 (8,0 10

Pesepsyap

101151201122 |24(26|28|30(35| 40 (41|42 |43 |44

CTaJIbHOU
JIUaMETP, M 6 10 |12 | 16 |18 |20 (24 |26 | 28 | 30 |10 | 12 | 16 | 18

BBICOTA, M 8 110 |12 |14 (14|16 |18 | 20| 20 | 20 |12 | 14 | 18 | 18
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1. Pacyer Tpy0ONIpOBO/I0B HA MEXaHMYECKYI0 MPOYHOCTH

Pacuer TpyOONpPOBOJOB HAa MEXaHWYECKYIO IPOYHOCTH CBOJUTCS K OIPENEICHUIO
TOJIIIUHBI CTCHKHU, KOTOpas Obl1a OBl MHHHMaJIBHOﬁ, HO B TOXKC BpEMsd HC JOOITyCKalia
paspyieHus TpyO Ipy AKCILTyaTaluu.

MuHMMaIbHAS TOJIIMHA TPYOBl PACCUUTHIBAETCS 1O (hopMyIie:

= e (3.1)

rae P, — naBienue, npu KOTOPOM IPOU3BOJUTCS ONIPECCOBKA TPYO;
D, — HOMMHAJIBHBIM BHYTPEHHUN JUaMETp TPYyOsl;

o,,, - JOIIyCKaeMoe HalpspkeHue, npuHuMaemoe paBHeiM 0,9 ¢ (o - HOpMaTUBHOE

HaIpsDKEHUE PacTsDKEHUs MaTepualia TpyObl, IPMHUMAEMO€ MUHUMAaJIbHOMY 3HAUEHUIO Mpesiena
TEKYUYEeCTH);

@ - KO3pOUIMEHT, Y4YUTHIBAIOIIMNA JBYXOCHOE HANPSDKEHHOE COCTOSIHUE TpYO,
npunumMaercs 0,75+0,9 (Takxe ero MOXKHO ONpPEACIIUTh 1Mo GopMyIie).

Tonuuny Tpyo cienyer npuHuMarh He MeHee 1/140 BennyMHBI HApYKHOTO JUaMeTpa
TpyO M He MeHee 4 MM. PacueTHas TONIIMHA CTEHKU OKPYIJAeTcs B OOJBIIYIO CTOPOHY J0
Onkaiiiel B COpTaMeHTe Tpyo.

2. Pacuer razocenaparopa Ha IpO4YHOCTh

Jerazanusi He)TH OCYIIECTBIISETCS C IIEJIbIO OTAENEHUS Ta3a OT HeTH.

Anmnapar, B KOTOPOM 3TO TPOMCXOJUT HA3bIBAETCS CeMapaTopoM, a caM IpoIecC
pazzieneHus — cenapanmen.

Cenapatopsl ObIBaIOT BePTHKAJIbHbIE, TOPU30HTAJIbHbIE 1 THAPOIUKJIOHHBIE.

BeprukanbHblii cemaparop TpeaCTaBisieT CO00W BEPTUKAIBHO YCTAaHOBJICHHBIN
UWIMHAPUYECKUH KOopoyc ¢ mojychepuyecKuMU JHUINAMHU, CHAOKEHHBIM MNaTpyOKamu st
BBOJIAa TA30KUJKOCTHOW CMECH W BBIBOJA KUAKOW M Ta30BOW (a3, MpeaoXpaHUTEIHHOU H
perynupyromieii apMatypoi, a TakXKe CICHHAIbHBIMH yCTPONCTBAMH, OOECIICUNBAIOIIUMU
pazzeneHue KUIKOCTH U rasa.

JlocTOMHCTBA BEPTUKAIBHBIX CENAapaTOpPOB: OTHOCHUTEIbHAs MPOCTOTA PETYIUPOBAHUS
YPOBHS KMJIKOCTH M OUYHUCTKH OT OTJIOKEHUN MapaduHa U MeXaHUYECKUX MpUMecei; 3aHMMAaloT
OTHOCHUTEIBHO HEOOJIBUIYIO MIOIIAMIb.

Hepmocrarku: MeHbIIAs IPOU3BOAUTENIBHOCTD, 10 CPABHEHUIO C TOPU30HTAIBHBIMU IIPU
OJIHOM U TOM K€ JMaMeTpe amrmapaTa; MeHbIasi 3pPEKTUBHOCTh Cemapaiim.

TonuHa cTeHkH razocenaparopa omnpenensercs rno hopmyre:

5= Dau o0 (3.2)
2:Cyon, - P
rie P — naBneHue B razocenapartope;
D.x. —BHYTPCHHUH JUAMETP ra30Ccenaparopa;
C — ko3 puIEeHT TPOYHOCTH CBAPHBIX BOB (MIPUHUMAETCS PABHBIM 2-3MM)
0,,, - JOIIycKaeMoe HanpspkeHue Ha paspsis, MIla

* *

OCoon. =0 K, rac (o2 - HOPMATHBHOC AOITYCKacMoe HaIIPAXKCHUC

(G* =387 —562 MIla - crans J1; moxHO npuHaTh-300MIla), a k — ko3 dunueHT yciaoBuid (s

razocemnapatopoB npuHumaercs 1+0,9;
@ =0,95 (a5 cBapHBIX KOPITYCOB).
Cranbable smnuntudeckue aauia u3rotoisitot (COCT 9617 76) auameTtpom ot 159 no

. H
4000 MM; OTHOIIEHUE BBICOTHI SJUIMITUYECKON YaCTH JHMILA K JUAMETPY MPUHSTO B =0,25.

TonmuyHa CTEHKH 3IIMOTUYECKUX THHUII ONPCHACIIACTCA
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P-R

g—_ "~
2-Cpon. " @

+C,um, (3.3)

2

rae R — paguyc KpMBU3HBI B BEPILIMHE JHUINA, PaBHbIA R = 4D_H

JUig cTaHIapTHBIX JHUI IPU OTHOIIEHWH BBICOTHI IHUIIA K €r0 AUaMeTpy, paBHoM 0,25
MM, R=D.

Juuma cranpHbeie AuameTpoM 10 1600 MM, U3roTaBIMBAIOT U3 LIEBHOTO JIUCTA, JUIST HUX
p=1

TonmuHa 1HUIA TPUHUMAETCS] HE MEHBIIE, YEM Y HUIMHAPUYECKON 000JI0UKH.

3. Pacuer cTajbHBIX pe3epByapoB

Pe3epByap — BmecTwiuiie (Ha3eMHOE WM TOJ3EMHOE) U XpaHEHUS KUAKOCTEH U
ra3os.

PesepByapsl ciryxkar:

- 17151 yuera HeTH;

- 17151 JOCTHUXKEHUS TpeOyeMoro kauecTBa He()TH (OTCTauBaHUE OT BOJbI U MEXIIpUMeECEi],
CMEIIIeHHE U Jp.)

- JJI KOMIIEHCAallud HEPaBHOMEPHOCTH MpHEMa-OTIyCKa HETH Ha TpaHUIaX Y4acTKOB
TPAHCIIOPTHOM LENN.

[IpuMeHSIOT 6epmukanvHbie W 20pU3OHMATIbHBIE, A TAKKE Jicene300emoHHble
pe3epByapsbl.

PesepByaps! ObIBatoT nod3zemusvie u Hazemusle. [1013eMHBIMU HAa3bIBAIOTCS pe3€pPBYaphl,
Y KOTOPBIX HaWBBICIIMM YpPOBEHb B3JIMBa He MeHee 4yeM Ha 0,2 M HWXKE HauMHU3IIEH
IUIAHUPOBOYHOM OTMETKHM mpuiieraromeil miomanku. OcTajabHble pe3epByapbl OTHOCATCA K
HA3eMHBbIM.

BeprukanbHble cTaJbHbIEe HWINHAPUYECKHE pe3epByaphl CO CTAllMOHAPHOM KpbILIEH
(tuma PBC) — mamboinee pacmpoctpaHeHnHbie. OHHM TMPEACTABIAIOT COOOW IHIMHIAPUYICCKUI
KOpIYC, CBapeHHbIM M3 CTAJBHBIX JIUCTOB pasMepoM 1,5X6 M, TommuHou 4...25 MM, co
IIUTOBOM KOHWYECKOW WM chepudeckod Kposiiei. JIJIMHHAs CTOpOHA JIMCTOB PACIOOKEHA
rOpu30HTaNbHO. OOUH TOPU3OHTAJBHBIN Pl CBApEHHBIX MEXKIY COOOW JHCTOB Ha3bIBAETCS
nosicom pesepByapa. [losica coequHsIOTCS MeXIy cO00il CTynmeH4YaTo, TeJeCKONMNYeCKH WIn
BCTBIK.

Coemmnente “BCTHIK CoemHHente “TemecKoMHeCkH Coegpyenne “cTymenyaTo”

Pucynox 3.1. Tunsl coequHeHui

HlutoBas kpoBis onupaercs Ha ¢epMbl U (y pe3epByapoB OOJIBIIOW €MKOCTH) Ha
LEHTPAJIbHYIO CTOUKY.

Pesepsyaps THa PBC coopyxkatotcs o6bemMoM o 100 g0 50 000 m%. Onu paccuutansl
Ha u3oeiTounoe gasienue 2000 [Ta u Bakyym 200 ITa.

Jns  cokpaiieHuss HoTepb HePTH OT HCHapeHHsl BepTUKAIbHbIE IMIIMHAPHUECKUE
pe3epByapsl OCHAILIAIOT MOHTOHAMM U IIJIaBAIOUIUMU KPbILIaMHU.

I'opuzonTajibHble CTaJbHbIe OHIHHAPHYecKHe pe3depByapbl (tuma PI'C)
M3rOTaBIUBAIOT, KaK MPaBUJIO, HA 3aBOJIE€ U MOCTABJISIOT B TOTOBOM Buje. 11X o0beM cocTaBisier
or 3 g0 100 m°. Ha HedTenmepexaunBaromMX CTAHIMSAX TaKHe PE3EPBYaphl HCIOIB3YIOT Kak
€MKOCTH 17151 cOopa yTedek.
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PesepByapsl cpeaneii u 00JbIIei eMKOCTH B IIENIIX SKOHOMUU METaJlIa H3TOTOBIISIFOTCS C
IIEPEMEHHOM TOJIIIMHON CTEHKH 110 BBICOTE.

CreHKM BEpTHUKAJIbHBIX LMIUHAPUYECKUX PE3EPBYapOB NPU OTCYTCTBUM H30BITOYHOIO
JABJICHUS HaJ IIOBEPXHOCTBIO JKUJKOCTU MWCIBITHIBAIOT JABJICHUE, 3aBUCSINEE OT BBICOTHI
cToJI0a YpOBHS JKHJIKOCTH JI0 paccMarpuBaeMmoro mosica. Hampumep, Ha rimyoune “h” cTeHKH
UCTIBITHIBAIOT BHYTPEHHEE JIaBICHUE, PACCUMTHIBaeMoe 1o (popmyre

P=h-p-g. (3.4)
Tommuua creHku S onpenensieTcs: U3 ypaBHEHUS
P-D
S=—"""2 um, (3.5)
2'O-don.
rae P — BHyTpeHHee [aBiieHHWE, KOTOpPOE€ WCIBITHIBAIOT CTEHKU pe3epByapa Ha

OIIPENIETIEHHOM BBICOTE;
D... —BHYTpEeHHUI 1UaMETp pe3epByapa, MM;
0,,, - JOIIyCKacMO€ HaIlpsbKeHHE Ha pacTskenue, MIla.

TommuHy paHuIa pe3epByapa npuHMMaioT He Oonee 5 MM. Kpeiay pesepByapa
HM3TrOTaBJIMUBAIOT U3 CTAJH TOJIIMHON He OoJiee 2,5 MM.

KoHTposbHbIE BONPOCHI:

1. Ilpunann pacuera CTaTbHBIX BEPTUKAIBHBIX PE3EPBYapOB.

2. Tumnsl pe3epByapoB U UX Ha3HAYCHHE.

3. Uto npencraBiseT co0oil onpeccoBka Tpyo?

4. 'opu3aHTaIbHBIE U BEPTUKAIBHBIE [A30CEMapaTOPBHI.

JlaGoparopuas padota Ne4 «Hacocsl B KoMIIpeccopsl B HEPTETOOBIUE)
Henapb: nzyueHne NpuHIUIOB pabOThI, KOHCTPYKIMHA U 001acTH MPUMEHEHHUsI HACOCOB U
KOMITPECCOPOB
OT4YeTHOCTh: KOHCIEKT, BKITIOYAFOIITHIA:

1) KJIacCU(PUKAITMIO HACOCOB IO MPHUHITUITY JCHCTBUS U 0071aCTh UX MPUMEHEHHS;

2) 3CKM3 00beMHOTO Hacoca (OypoBOro) C ONHCAaHHUEM €ro KOHCTPYKIMUA U
MPUHIUTHAIEHOW CXEMBI ISHCTBHUS, a TAK)KE €T0 OCHOBHBIX MTAPaMETPOB;

3) acku3 1eHTpoOexHoro Hacoca tuna I[[HC wmmm HM ¢ ommcanmem ero
KOHCTPYKIIWH, IPUHIIAIIA ACHCTBUS M OCHOBHBIX XapaKTEPHCTHUK;

4) CXeMy U KpaTKO€ OIHMCaHWUE KOMIIpeccopa, MPUMEHSEMOro TpHU IMPOU3BOJICTBE

pabot B HedTerazoqo0bIve.

IMopsinok padoThI:

2.1. IlpenonaBarenb JaeT MPEACTAaBIEHUE CTyIEHTaM OO0 OCHOBBIHX THUIIAX HAaCOCOB U
KoMIpeccopoB. PaccMarpuBaeTcsi NpUHLMIMAIBHAs THAPOJUMHAMMYECKAs XapaKTepUCTHKA
HAacoCa U XapaKTePUCTHKA BHEIIHEH CETH.

2.2. JlemoHcTpupyeTcss 000pyJOBAHUE U €T0 3IEMEHTHI:

- KOMIIPECCOP MOPLIHEBON BO3IYLIHOTO OXJIAKICHMS;

- BEHTWISITOPBI OCEBOI M LIEHTPOOEKHBIN;

- Hacoc 1eHTpooOexHbIit YOIIH B cOope 2 cekiuu u ero ¢pparMeHThl;

- (pparMeHTBl KOHCOJIBHOI'O LIEHTPOOEKHOI'O HACOCA;

- HacOC IUTYH)KEPHBIN (HE KOMILUIEKT);

- HacoC CTPYWHBIH;

- HaCOC LIECTEPEHHBIN;

- pOoTOp Hacoca IEHTPOOESIKHOTO ABYCTOPOHHETO JIeHCTBHS;

- HacoC LITAHTOBBIN B AEHCTBYIOIIEM 3eKTpoduipoaHHoM makete YIIICH.

2.3. HM3yueHume  TEOpPETHMYECKOIO0  Marepuaja IO  KOMIUIEKTy  KaTajloTOB
“He¢rerazonpomeicioBoe obopyaoBanue”, 1999r. (karamorm Ne 2, 3, 6, 9), a Takxke 1o
yae6HOMY noco6uto “Hacocsl B HedTenoOsrue” (Kpen B.I'., ®enuna O.B.), 2004r.

2.4. Otyer no nabopaTopHOii paboTe corinacHo TpeOOBaHUSIM OTYETHOCTH.

KoHnTposabHbIe BONPOCHI:
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1. ITpunun paboTh! EHTPOOECKHBIX HACOCOB.
2. OO6beMHBIE HACOCHI.
3. PabGota TypOOMammHbI Ha BHEUTHIOKO CETh.

Jlaboparoprast padota N5 «JIukBHIaIUs IecuaHO! MPOOKU B HEDTIHON CKBAKUHEY

Heab: nzydenue u BEIOOP 000PYAOBAHUS IS JIMKBUIAIMH ITECYAHBIX TPOOOK HEPTIHBIX
CKBa)XMH IIPOMBIBKOU

OT4eTHOCTH: OTYET TO JIAOOpaTOpHOH paboTe, BKIIOYAIOMIMNA TUTYIBHBIA JIKCT,
oopMIIeHHBIE B COOTBETCTBMH C TpeOoBaHusAIMHU (mpuioxeHue 16), menb paboTHI,
000CHOBaHME W PACUETHI, ICKU3Bl CXEM MPOMBIBKA U O0OpYyIOBaHMS, MEPEUCHh BHIOPAHHOTO
000PYIOBaHUS U €r0 TEXHUYECKUE XaPAKTCPUCTUKHU, BEIBOJI.

IHopsinok padoThI:

BBoanas yactnb

ITecokx (wacTuIlbl TIOPOJBI) BBIHOCHTCS W3 TUTACTa B CTBOJ CKBaXUHBI B PE3YNIbTaTE
paspylieHusi TopoJ, OOBIYHO PBIXJIBIX, CIIA00CIIEMEHTHPOBAHHBIX. [lecOK, TOCTymarmuid B
CKBO)XHMHY, OCaXJasch Ha 3a00e, o0pa3yeT MpoOKy, KOTOpas CYIIECTBEHHO CHUXKAET TEKYIIUH
NEeOUT CKBaYKUHBI.

JIMKBUJAIMIO TecYaHbIX MPOOOK OTHOCAT K OINEpanusiM IO MOJ3eMHOMY (TEKylleMy)
PEMOHTY CKBKHWHBI W TPOBOJAT MPOMBIBKOW CKBXWH BOJIOH, Pa3IMYHBIMH >KHIKOCTSIMH,
ra30KHJIKOCTHBIMH CMECSIMH, TIEHAMH, TIPOTYBKOHW BO3AyXOM H T.]I.

Jlst BeIMOJTHEHM S TabopaTOpHON pabOTHl HEOOXOAMMO 3HAHHE CIICAYIONUX TEPMHHOB:
TUTacT;

CTBOJI CKBOKHHBI;

eOUT CKBAKUHDIL;

32001 CKBa)KUHBI,

TEKYIUH PEMOHT CKBA)KUHBI,

Hapy>XHbI!, BHYTPEHHHUM, YCIIOBHBIA THaMETPBI TPYO;
9KCIUTyaTallUOHHBIE TPYObI, HACOCHO-KOMITPECCOPHBIE TPYOBI.

B paGoTe nmpuBOASTCS ClIeIyIOMKe COKpAeHust 1 0003HAYCHHUS:

HKT — HacocHO-KOMIPECCOpPHBIE TPYOHI;

h — ruapaBiarueckue moTepw;

A — K03 GUITUEHT THAPABIHUECCKUX COMTPOTUBIICHUH;

M. BOJI. CT. — METPbI BOJASHOIO CTOJ0a;

| - 3HaK “00paTuTh BHUMAHHE .

Jlst HAMBUyanbHOM pabOTHI peaiokeHo 16 BapuanToB 3aanuii (Tadd. 5.4.).

B anzopumme pacuema npuseden nonnwlil pacuem npomuleKu 0Jisk Nep8020 8apuUaHma.

Teopernyeckasi 4acTb

Beinenstor npsamyro (puc. 5.1) u oopamuyro (puc. 5.2) TpPOMBIBKY CKBaXHUH OT MeCYaHOM
POOKH.

Ilpamas npomvleéka - TIpollecC yHaleHHUs U3 CKBaXUHBI TecKa IMyTEM HarHETaHUs
MPOMBIBOYHOM >KUAKOCTH BHYTph choylieHHbIX TpyO (HKT) u BeiHOCa pa3mbITOil MOPOJIBI
KUJKOCTBIO 4epe3 3aTpyOHoe (KosblieBOE) MpocTpaHcTBO. [[isi moBwimieHus: 3(¢(HEeKTUBHOCTH
peixiieHuss npobok Ha koHen kojmoHHel HKT wuHOorma HaBUHYMBAIOT — pa3jMYHbIC
MIPUCTIOCOOICHUS — HACATIKU.

Obpamnas npomvleKA CKEANCUH OM NeCYaHblX NpoOoK - MPOLECC YAaIeHHUs Tecka W3
CKBRKMH C HAarHETaHHWEM MPOMBIBOYHOM >KUIKOCTH B 3aTpyOHOE (KOJBIIEBOE) MPOCTPAHCTBO H
HaIpaBJICHUEM BXOJISIIET0 MOTOKA KUJKOCTH Yepe3 MPOMBIBOUHBIE TPYOBI.

Pacyetr mpoMBIBKH CTBOJIa CKBaXUHBI COCTOUT B OTMPEIECIIEHUU TUIPABINYECKUX MOTEPh
Hamopa B TpOILIECCe IBMKEHUS KUAKOCTH. K moTepsM OTHOCITCS nomepu Hanopa 6 mpyoax,
nomepu JHCUOKOCMU NPU  OBUNCEHUU 6 KOAbYe8OM NPOCMpAaHcmee, nomepu Hanopa o
VPABHOBEWUBAHUS PASHOCMU NAOMHOCMEU HCUOKOCTU 8 NPOMbIGOYHLIX MPYOax U 6 KOIbYe8oM
npocmpancmee, nomepu HANOPA 6 Wilanze U 8epmitoce, nomepu 8 Hacaoke.
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3I'.'CI'I]'I]|TEITHI.I,HOHHHH KONnadHHAQ

MecyaHHaA npodka

AJITOpUTM pacuera

1) BeiOop BapuaHTa 3agaHus 1o taduuie 5.4.

2) BrIOOp Hacoca IS MPOMBIBKH CKBAKHMHBI (IIPHIIOKEHHUE 3). Heobxoqumass momaua
(Ipou3BOIUTENBHOCTE) Hacoca — Q MoOKeT ObITh BbIOpaHa U3 CIEAYIOUIUX YCIOBHIL:

MHHHMAJIbHOM MOJa4yd Hacoca len , TaK KaK CUYHMTaCTCA, 4YTO MHHHMAJIbHAasA

MPOU3BOAUTENHFHOCTh Hacoca 00ecreunBaeT CKOpocTh V BBIHOCA YACTHI] Tecka ¢ 320051
pa3MbIBa Mecka CTpyel U3 Hacajka - CKOPOCTh KHJIKOCTH IpUHUMaeTcs He MeHee 50 M/C;
MO YCo8Ue CNPABEOIUB0 MONLKO OJisi NPIMOU NPOMbBLEKU:
Q=V-S, (5.1)
rae V >50 m/c, S — mnomaas Hacanka (Tabmuna 5.4.);
CKOPOCTH BOCXOJISIIIETO MOTOKA KUJKOCTH, KOTOPAast IOJDKHA MIPEBBIIIATh CKOPOCTh MaCHHUS
YaCTHUII MTeCKa B KUIAKOCTH, HAXOAIICHCS B MIOKOE.
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3AJIAHUE

HeobxomumMo o0ocHOBaTh W BBIOpATh MJisi YCIOBHW CBOero BapuaHTta (Tabm. 5.4)
o0opyanoBaHue sl IPOBEICHHUS MPOMBIBKM CKBRXMHBI OT MECYaHON MPOOKU: MPOMBIBOYHBIIN
HAcocC, MOJBbEMHYIO YCTAHOBKY, KJIIOYM JUIsl CBUHYMBaHUsA-pazBuHuuBaHus HKT (pyunsie u
MEXaHUYECKHUE), 3JI€BATOPBI, BEPTIIOTH.

Tabnuua 5.4

BapuanTel 3amaHus K MpakTUYecKol paboTe Mo BBIOOPY 000pyaOBaHMS JJSl MPOMBIBA
IeCYaHo! MpoOKu

Ioxa3atenu Bapuanthst

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
T ryousa 2000 | 2100 | 2200 | 2300 | 2400 | 2500 | 2600 | 2700 | 2800 | 2900 | 3000 | 2000 | 2400 | 2500 | 2600 | 2700
CKBYKHMHBI, M
Beicota
TecyaHoun 400 | 350 |300 |[250 |200 |400 |350 |300 |250 |200 |400 |350 |400 |350 |300 |250
IPOOKH, M
Iuamerp 03 025 (02 |03 |025 |02 [03 |025 |02 |03 |025 |02 |03 |025 |02 |0,3

IICCYNHOK, MM

VYen. quamerp
9KCILTyaTall. 140 |146 |168 | 178 | 146 |168 | 178 | 146 |168 |178 | 146 | 168 |178 | 146 | 168 | 178
KOJIOHHBI, MM

VYen. quamerp

48 60 60 73 48 60 60 60 73 89 60 60 73 60 60 73
HKT, mm

IInotHOCTH
MIPOMBIBOYHOU
KUANOCTH,
kr/m®

1000 | 1000 | 1000 | 900 | 900 | 900 | 1000 | 1000 | 1000 | 800 | 800 | 800 | 1000 | 1000 | 1000 | 1000

Cnoco0
IIPOMBIBKU

npsAMOn 00paTHBIN BBIOpATh OJJMH M3 JIBYX CIIOCOOOB

Hakoneunuk:
Hacamok @, | 10 20 30 10 20 30
MM

KoHTpoJIbHBIE BONIPOCHI:

1. ChopmynupyiiTe JOCTOMHCTBA M HEAOCTATKH MPSIMOI M 0OpaTHOM TP OMBIBKH.

2. [logbeMHBIE YCTAHOBKH JIJI1 PEMOHTA CKBaKHH.

3. OGopynoBaHue U UHCTPYMEHTHI U1 CITyCKO-TIObEMHBIX ONEPaLIUi.

4. TlpuMeHeHHE TEXHOJOTHHM C THOKMMH HENpPEpbIBHBIMU TpyOaMu [jsi MPOMBIBKU
MEeCYaHHON MPOOKU B CKBa)KHHE.

JlaGoparopnas pabota Ne6 «['mapaBirueckuil pa3pbliB MIacTa B CKBKHHE»

Heab: u3yyeHwe TEXHOJOTUU TuIpaBinyeckoro paspeiBa miacta (I'PIT) u BeIOOD
000pyIOBaHUS IS €T0 MPOBEICHHUS.

OT4yeTHOCTH: OTYEeT MO Ja0OpaTOpHOW paboTe BKIIOYAIOIIUNA  THUTYJIBHBIN JIKCT,
0ohOpPMIICHHBII B COOTBETCTBHMM C TpeOoBaHusAMHU (TIpuiiokeHue 16), 1menb padoThI,
TexHojoruyeckyro cxemy [PII, pacuerbl, mepedyeHb BBIOpaHHOTO OOOPYAOBAaHHUA U €TO
TEXHUYECKUE XAPAKTEPUCTUKH, BHIBOJIBL.

IMopsinok padoThI:

Teopernyeckasi 4acThb

[Ipouecc I'PII 3aknrouaercss B OpMUPOBAaHUHM HOBBIX M PACIIUPEHUH CYIIECTBYIOUIUX B
iacTe TPElIMH MOJ JEeHCTBUEM AaBIIEHUs HAarHETaeMOMW B IJIACT JKUIKOCTH. s TOro, 4yToOBI
TPEUIMHBl HE CMBIKAJINCH MOCTE CHATUSA JAaBJIEHUS, B HUX BBOJST PACKIMHUBAIOUIMN areHt, B
KauecTBE KOTOPOTO YaCTO UCHOJB3YeTCs MPOMaHT (KepaMU4ecKHe IMapuKu), OTCOPTUPOBAHHBII
KBapueBbii ecok gpakauu 0,5-0,8 MM, KOPYH/I, CTEKJISTHHBIC [IIAPUKH U JP.

Texnonoruss I'PII BkmtowaeT: 1) NpPOMBIBKY CKB@XHHBI, 2) CIIyCK B CKBaKUHY
BbicokoTpouHbIX HKT ¢ makepom U sikopeM Ha HIKHEM KOHIIE; 3) OOBSI3KY M OMPECCOBKY Ha
1,5-kpatHoe pabouee naBlIeHHWE YCTbs M Ha3eMHOro oOopynoBaHus; 4) ompeaeneHue
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MPUEMHUCTOCTH CKBAXHH 3aKAaUKOW >KUAKOCTH; 5) 3aKauyky B IUIACT JKUIKOCTH-pa3pbIBa,
KHUJIKOCTH-TIECKOHOCUTENS. M MPOJAABOYHON >KUIKOCTH; 6) NEMOHTaX OOOpYIOBaHHSA M IYCK
CKB&)XHHBI B palOTYy.

ITpu BeIGOpE 0OOpynoBanus it nposeneHus ['PII HeoOXomumo: naBieHHE W pacxo
KHUJIKOCTEH; TUIIBI U KOJMYECTBO KUIKUX CPEJ U HAMOJIHUTEIS, ONPEACIUTh TEXHOIOTUIECKYIO

CXeMmy.
8 I
7 | Tl
I 13 Puc. 6.1.
7 ! TexHomormdueckas cxema
' : THJIPaBIMYECKOTO pa3pbiBa
’ Y Iacra:
9 7 1 — Tpemuna pa3zpsiBa; 2 —
11 : 14 MPOIYKTUBHBIN IJIacT; 3 —
| 13 nakep; 4 — sKopb, 5 —
11 7 oOcagHast KOJIOHHa, 6 —
HACOCHO-KOMITPECCOPHBIC

TpyObl; 7 — apmarypa
17 ycThs; 8 — MaHOMeTp; 9 —
14 6moxk manudoapaos; 10 —

11 CTaHIMI  KOHTPOII |
yIIpaBJ€HUs]  MPOLIECCOM;

11 — HacocHble arperatsl; 12 — meckocMecuTenu;
13 — EMKOCTH C TEXHOJIOTHUECKAMH KHUAKOCTIMH; 14 — HACOCHBIE arperarbl

AJITOpPUTM pacyera:

1)  Onpeodenenue MuHUMANBLHO20 PACX0OA 3AKAYKU HCUOKOCTU

Texnonmoruueckue mokazarenu [PII paccunteiBaroTcs a1 ycimoBuid 00pa3oBaHMs
BEPTUKAIbHBIX U TOPU30HTAIBHBIX TPEIINH MPHU 3aKaUKe KUAKOCTH.

B kadecTtBe JXHMIKOCTEH pa3phiBa M TECKOHOCHUTENIECH HCIOIB3YIOTCS HEDTh, BOAA,
cynbpur-ciuproBas Oapma (CCb), pactBopsl mnomumepoB u [IAB, HedteBOomsHBIE U
He(pTeKuCIOTHBIE TUAPOPWIbHBIE W THUIAPOPOOHBIE ASMYIbCUM, TEHBI U Jp. JKUIKOCTh-
MECKOHOCHUTENb  JIOJDKHA  OBITh  JOCTATOYHO  BSI3KOW, UYTOOBI  CKOPOCTh  OCEIaHUs
PacCKIMHMBAIOIIETO MaTepuaja He Oblla 3HAYUTENbHOH, M 007aJaTh, MO BO3MOXHOCTH,
MUHUMAaJIbHOU (QUIBTPYEMOCTHIO, YTOOBI TPAHCIIOPTUPOBATH ATOT MaTepUal B IIyOb TPEUINHBI.
Opnako, mpu BBIOOpE XKUAKOCTH HEOOXOIMMO YYHMTHIBATh, YTO C YBEIHMUYEHHUEM BA3KOCTH
BO3pacTaloT MOTEPH Haropa.

MuHuManbHbI#  pacxol 3aKauyku >KUJIKOCTH pa3pbiBa MOXET OBbITh OIICHEH IpHU
00pa30BaHUU BEPTHKAIBHONW U TOPU30HTAIBHON TPEUIMHBI COOTBETCTBEHHO MO AMIUPUUYECKUM
dbopmynam

h-Wg,
pT
Qgepr 2 5 n/e, 6. 1)
7Rt 'Wrop
>~ 9P 6.2
Qrop 10- i ( )

rie QBepTv Qrop — MHHHMaibHBIE pacxomsl, n/c; N — Tommmea Tmacra, cM; WBepT’
Wrop — IIMPYHA BEPTHKATLHON M TOPU3OHTATBHON TPEMIMHBI, CM; Ly — BI3KOCTh JKUIKOCTH

paspsiBa, mlla-c; RT — paauyc TOPU30HTAILHON TPEUTUHBI, CM.
Tabnuua 6.1
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Bsskoctb xxuakocren, ncrnoab3dyemsix uist I'PI1

Kunkocts Bsskocts, MIIa-c IIpumeuanue

Bona 1

Yamie npuMeHsI0TCs pacTBOPBI
Bonansrii pactBop CCh 1+1500 CCh
BA3KOCThI0 250+800 mlla-c

OT eIUHAILL 10 HECKOJIBKAX

Hedremasyrurie cMmecu
b yT TeIC. MIIa‘c

Tun KHUIKOCTHU pa3pbiBa U €€ BA3KOCTb ILl>K MMPUHHUMACTCA CaAMOCTOATCIIBHO.

2) Onpeoenenue dasnenus HAZHEMAHUsL HA YCMbe CKEANCUHbL - Py
Py = Prpn + APTp — Py, (6.3)

rie Prpn — 3a00iiHO€ JaBjE€HHE pa3phiBa IUIACTA, APTp — JaBJIEHHE HA TPEHHE B

Tpy0ax, Ppj;— IIacTOBOE AaBICHHUE.

2.1. Onpenenenne Prpyy

Prpn YCTaHABJIMBAIOT T10 OMBITY WUJIM OIIEHUBAIOT 1O (opMyIie

Prp p’

rie Pp = H - Pn 9, (IIa) - ropHoe naBneHue, TA€ Oopox - MPOYHOCTB MOPOJIBI

n=Pr+to (6.4)
IUlaCTa HA PaspblB B YCIOBHAX BCECTOPOHHENO CxkatHi (Opopon =15+3 MIla); H -

l"J'IY6I/IHa 3aJICraHusA I11acra, M, pl'[ - Cp€aHsAd INNIOTHOCTH BBIIICIICKAIIUX T'OPHBIX ITIOPOM,

pasnas 2200 + 2600 xr/m®, B cpemaem 2300 kr/mM>; § — ycKopeHHE CBOGOIHOTO MaeHHs.
Hpnvep. lano: H =2270 M; oyyop0,=2 MIla; 0 =2300 kr/m’,

OmnpenenuTsb Prpn )

Prpn =2270-2300-9,8 11078 + 2 ~ 52MITa

[Ipu  royOuHe  CKBaKMH H >1000 +1200 M MOXHO  OIPEIEIUTh
Prpn =(0,75+0,8) P;;; (nauuble cTaTUCTHYECKOTO aHANN3A).

2.2. Onpenenenne Py

B npubnmkeHHbIX pacuéTax MOKHO TIPUHSTH
Prm = Pc , (6.5)
rIe Pc — THAPOCTATHYECKOE JaBJIICHHE CTOJ0a JKHUIKOCTH B CcKBaxkuHe, Mlla

(nanpumep, npu Tiyoune ckBaxkuubl 2400 M - Py, = P, = 24Mlla ;
2.3. Omnpenenenue APTp
JlaBneHue Ha TpeHue B TpyOax APTp onpenensercs no Gopmyne lapcu-Beiicbaxa (mpu

HeO6XOI[I/IMOCTI/I C y‘IéTOM YBCJIMYCHUA IIOTCPL NABJICHUA 3a CUET HAJIMYHS B JKUJIKOCTHU HeCKa).
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2
lc Vi
dBH 2- g
rae A - Ko3(Qp(UUUEHT rMAPaBIMIECKUX COIPOTUBICHUI
A1 =64/Re, (6.7)

Re — uucno Peitnonbica - GespasmepHas BeIMYMHA, XapPaKTEPU3YIOMIAs COOTHOLIEHUE
MEX/y CUJIaMU BSI3KOCTH M CHJIAMH MHEPIIMH B TTIOTOKE

Re=4-Q- pyn. (7 -dgy 'ﬂ)K.n.)’ (6. 8)

npu Re > 400 npuHUMarOT APTp .yBemuuenHoe B 1,5 pasza), Q — Temn 3akauku, m%/c;

APTp =A- " Pk 10°, (6.6)

dBH - BHyTpeHHui nuamerp HKT, m;
BsA3KOCTE  KMIKOCTH-IIECKOHOCHUTENS  fly . ONPENEISIETCS HAa OCHOBE BA3KOCTHU
KHUJIKOCTH [y , UCTIOJIB3YEMOM B KAUECTBE MECKOHOCUTES

Mo = My ~€XP(3.18- By), wlla-c, (6.9)

rae ,BH — 00bEMHAsT KOHIIEHTpAIUA IeCKa B CMECH, Kr/M°

B = Cu/ Precka , (6. 10)
Ch/ Precka +1

rne Cn — KOHIIEHTpAIMs Mecka B 1 M JKHUJIKOCTH, Kr/M°:

o s Bsaskoit sxunkoctn Cp =180 +400 kr/m?;
° JUTST BOJIBI Cn =40-+50 xkr/v®;
Priccia — IWIOTHOCTB Tiecka, KI/M; ( Precka =2500 kr/nm?).

P = P xan = By) + Precka * B (6.11)
T Py — IUIOTHOCTh JKHIKOCTH-NECKOHOCUTENS, KI/M’; 0 yp- TUIOTHOCTH

KHIKOCTH, UCTIONb3yeMOil B KauecTBe TIECKOHOCHTEIA, KI/M".
Tabnuma 6.3
[T10THOCTH JKHIKOCTEH, UCIIOJIb3YEeMbIX B KA4€CTBE IECKOHOCHTEIISI
KuakocTsb T110THOCTB KUAKOCTH, (KI/M°)

Bona 1000

Mazyr 890-1000

HedTp 780-1000

Kepocun 800-850

Vn - cKkopocTh noToka xuakoctu B HKT, m/c
V, =Q/S, (6.12)

rme S — rIomaab Ced4eHus HKT, M.

Veemuuenne Vi (Vg > 2,5M/C) MokeT mpuBeCTH K 3HAYUTENBHOMY YBETHYEHHIO
APTp U YBEJIUYEHUIO YCTHEBOTO JaBJICHUSA Py, KOTOPO€ HE MOXET OBITh 00ecIeueHo
CYIIECTBYIOIIMMH HacocaMu. B stom cmydae moxuo mpussaTh HKT Oonbmiero auamerpa (B
5TOM ciydae yMeHbIUTCs Vi ), TM60 yMEHBIIUTH PACXOJ 3aKAUMBAEMON KUIKOCTH (YBETHUUB
BSI3KOCTh KHJIKOCTH Pa3phIBa).

Hpumep. Jano: | = 2270 m; Q = 0,010 M%c (V; = 2.2 m/c); plm_n = 945 xr/m’
(HedTB); Uy =0,285Ia-c; dBH = 0,0759 m; Cn =275 kr/M®.

OmnpenenuTh: APTp_
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Pemenue:

_275/2500
= 57512500 41
Pocr =945(1—01) +2500-0,1=1100 xr/v;
Ly =0,285exp(3.18-0.1) = 0.392 Ia-c;
Re=4-0.010/(3.14-0.0759 - 0.392) = 471;
A =64/471=0.136;
2270 2,22
0,076 2-9,81
T. k. Re>400,10 APy, =11-152=16,72 MTla.
JlaBiierne Py cocraBur (mpumeM P =22,7 MIla):

Py = 52+16,72-22,7=46,02 MI]a.

=0.11/1.11=0.1;

AP, =036 x11~11 MITa.

3) o npunsmoim Py u Q evibupaem nacocuwiii acpecam
4) Konuuecmao HACOCHbIX azpe2amos, HeoOxooumvix 0iist nposedenus I PIT
N =P, -Q/(Py-Qp - Kyc)+1, (6.13)
rme Pp — pabouee maBnenue arperata, Mlla; Py — JIaBJICHUE HArHETaHUs Ha YCThHE,

MIla; Q — paccumTaHHBIH PacXoM KUAKOCTH, M/C; Qp — mojaya arperara Ipu gaHHoM Py,

v/c; KTc - koaddunment texnnueckoro cocrosmus arperara (Kyc =0.5+0.8).
5) Buibop naxepa u sikops

[Takep u sikOpb BBIOMpAIOTCA U3 YCIOBHI JuameTpa Makepa U BHYTPEHHEro JuameTpa

00caHOM KOJIOHHBI (3a30p NMpUHUMAETCsS 3-7 MM) M Tiepenana JaBiieHus (pa3HOCTh TaBJICHUMN
BBIIIIC ¥ HIDKE TTaKepa, TO €CTh

AP =P, —P. (6.14)

Mpumep.  [Jlano: Py = S2MIla, P.=24Mlla, auamerp BHYyTpeHHHMI

AKCIUTyaTallMOHHOM KOJIOHHBI paBeH 150,5 MM (TIpH TOJIITUHE CTEHKH 8,9 MM).

Onpenemuts: AP, nuamerp makepa um sxops, BHIOpPaTh COOTBETCTBYIOMIUE MOJENH
000pyI0BaHUS.

Pemenne: AP =52Mlla —24Mlla = 28Ml1a ;

JlnameTp HapyxHbIH MaKep-sKOPA Drnaxepa, sxops = 150,5 MM — 5 MM = 145,5 MM (npunsin
3a30p MEXy MaKepOM U SKCILTyaTallMOHHOM KOJIOHHOM PaBHBIM 5 MM)
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Puc. 6.2. Cxema pa3MmernieHus nakepa, SKopsi B CKBaXKHHE
Takum oOpazom, HE0OX0IMMO BBIOpATh Makep U AKOph Ha pabouee Aasienue 28 Mlla u
mametrpoM 145,5 Mmm. DTUM mapameTpaM COOTBETCTBYET MoJeinb nakepa-skops 1ITI-AI-145-
500 (HapyxHbIi quameTp makepa 145 mm, pabouee nasnerue S0 MIa).
6) Oomiast mpoIOKUTEIBHOCTE mpotiecca I'PIT

Vo +V, o +V
_ P g"“ " jac, (6.15)

cp
riae Vp — KOJIMYECTBO JKHAKOCTH Pa3phiBa, M

t

Vi 1 - 066éM xunxoctn neckonocutens Vy ;= Q[ Cpy,

rae Qp — KOMMUYECTBO 3aKauMBAEMOTO MECKA HA OJIMH THIPOPA3PHIB.
2 N . .
VHp =0.785-d4y - | - 06BéM npopasounoit xkuakoctn; Ogy - BHyTpeHHuii ameTp

HKT; IC - TJTyOMHA CKBaKUHBI.
Qcp - npuMeM npuGIMmKeHHo paBHbIM Q p-

7) Jpyeoe obopyoosanue evlbupaemcs ucxoos U3  NnepedHs  HeoOX0OUMO20
obopyoosanus (cm. puc. 1) ona I'PI1 u napamempos (emecmumocmy, dagieHue u 0p.)

[Tepeuens Hanbonee pacnpocTpaneHHOTO 0b6opynoBanus s ['PII:
[Takepsl ¢ onopoii Ha 3a60ii: [IM; OIIM.
[Takeps! (Tutamevnsie) 6e3 onopsl Ha 3a6oi: [T I1C; 1T,
Hacocusie ycranoBku (arperatsl) YH1-630-700A (4AH-700).
[Teckocmecutenbubie ycranoBku: 411A; YCII-50 (10 9 T mecka).
bnox manudonsaa: 16M-700; 1BM-700C.
Apwmarypa yctes: 2AY-700, 2AY-700 CVY.

. Astouucrepusl: AIH-11-257; AIlH-7,5-5334; LI,-7AIl; 1IP-20; AKIII-21-
5523 A BMecTHMOCTBIO 6-21 M°,

3amanune
HeoOxonnmMo o06ocHOBaTh M BBIOpaTh JUId YCIOBHM cBoero BapuaHTa (Tabn. 6.1)
Ha3zeMHOe M Moja3eMHoe obopynoBanue ais nposeneHus I'PIL: monbsemuyto ycranosky, HKT,
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MaKepbl, SKOpW, apMaTypy ycThs, Onok  MaHM(ONbIa, HACOCHBIE  YCTaHOBKH,
IIECKOCMECUTEIIbHBIC YCTAHOBKH, aBTOLIUCTEPHBI.

Tabnuma 6.1
BapuanTsl 3aganuii no Be16opy obopynosanus 1yst ['PI1
No BAPUAHTHGI
wn TOKRASATE]N 1 | 2 [ 3] 45 6 78 9 [10
1 MormisocTh 1miacra, h, m 5 10 12 14 16 18 20 18 16 14
2 KomnuectBo )KI/IZ[K;)CTI/I 5 6 7 8 9 10 5 6 7 8
pa3psiBa, Q, M
3 KonnuecTBo mecka, T 5 6 7 8 9 10 5 6 7 8
KOHHeHTpaIII/ISI IIECKa B
4 )KUIKocTd Hocutens, Ch, 40 45 50 40 40 50 45 BEIOpATh
Kr/M°
5 I'nybuHa CKBaXXHUHBI, |, M 2000 | 2100 | 2500 | 2700 | 3000 | 3200 | 2800 | 2600 | 2400 | 2300
Hduamerp
6 DKCILTYaTalloNHON 146 | 146 | 146 | 146 | 168 | 168 | 168 | 146 | 146 | 114
KOJIOHHBI (YCIIOBHBIN),
Dycn. ke, MM
7 | Yemoubiit mmametp HKT, |05 1 25 1 73 | g0 | g9 | 89 | 73 | 73 | 73 | 60
Dycn. HKT., MM

IIpuHMaembie BENTUYUHBIL: WBepT ~1+ 2,0 CM; WFOp ~1+ 2,0 CM; RT ~50+80 mu

Goiee.

BsiskocTh [y W TWIOTHOCTh Oy JKUAKOCTH, MCIONB3YEMOW B Ka4€CTBE NMECKOHOCHUTENS, PUHUMAETCS

CaMOCTOATEILHO U3 Tabma. 6.2, 6.3.

KoHTpoJibHBIE BONIPOCHI:

1. Hacocsl, npumensiembie st ['PIILL

2. CxBaxxunHoe obopynosanue st I'PIL.

3. Ilpunnun Be160pa obopynosanus mis ['PII.

Kpurepun oueHkKu:

CTyneHT 0JDKEH BBITIOJIHUTH IEBATH PaboT J1ab0paTOpHBIX PaboT:

5 cemecTtp:

- MakcuMmanbHo 20 0amuioB — 3a TOJIHBIMA, Pa3BEPHYTHIM OTBET Ha IOCTaBJICHHBIE
BOIIPOCHI IIPU 3aIllUTE OTYUETA;

- MUHUMaJbHO 12 0ajioB — 32 HEMOJHBIM OTBET C AOMYLIEHUEM TIPyObIX OMIHUOOK MPHU
OTIpEe/IeNIEHUH CYIIIHOCTH PACKPHIBAEMBIX MOHITUH, TECOPUH, SIBICHUI.

6 cemecTp:

- MmakcuManbHO 10 OammoB — 3a MONHBIA, pa3BEepHYTHI OTBET HA IMOCTaBJICHHBIC
BOIIPOCHI IIPU 3aIlUTE OTYETA;

- MUHHMAaJIbHO 6 OayioB — 3a HEMOJIHBIA OTBET C JIOMYIIEHHEM TpyOBbIX OLIMOOK MPH
OTIpeIeNIEHUH CYIIIHOCTU PACKPHIBAEMBIX MOHITUM, TECOPUH, SIBICHUI.
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MuHMCTEpCTBO HayKH U BhIcIIero oopazoBanusi Poccuiickoit @enepannn
HwxHeKkaMCKUl XUMHKO-TEXHOJIOTHYECKUN HHCTUTYT ((punuai) dheaepanbHOTo
rOCyJapCTBEHHOTO OOJKETHOTO 00Pa30BaATEIBHOTO YUPEKICHUS
BBICIIIETO 00Opa30BaHUs
«Ka3aHCKuil HallMOHAJIBHBIA UCCIIEN0BATEIbCKUNA TEXHOJIOTUYECKUI YHUBEPCUTET»
TexHonoruueckuii paxynbTeT

KonTtpoabHnas padora
no muciumuinae b1.8B.J1B.02.02 ITepsuuHsble mmpoliecchl HedhTe 10064
1 cemectp

TpeboBaHus K BRIMOJIHEHUIO M 0()OPMIICHUIO KOHTPOJIBHBIX
3aJIaHUN

BapI/IaHT KOHTPOJIBHOT'O 3aJaHuA BI)I6I/IpaeTC$I B COOTBCTCTBUHU C MOPAAKOBBEIM HOMCPOM

CTY/IEHTa B OOII[EM CITHCKE.

Hepezl; TEM KaK NPUCTYIHUTH K BBIIIOJIHCHHUIO KOHTPOJIBHOI'O 3aJaHuAd, CTYACHT OJOJIKCH
npopadoTaTh peKOMeHIyeMyto nutepatypy. KonTposbHas paboTa ohopMisieTcss B MUCbMEHHOM
BHJC B TCTpaIiaX. BOHpOCI)I 1 OTBETHI JOJI’)KHBI OBITh HAIIMCAHBI B TOM mopsaaAKe, B KOTOPOM OHHU
CTOAT B 3aJlaHUU. OTBeuyarh, Ha BOIIPOCBI CJIEAYET KpaTrKoO, TOYHO, HCUCPIILIBAIOIIC.
[IpousBobHBIE COKpAILEHUS HE NOMYCKaloTCs. B KOHIlE KOHTpOIbHOM pabOThI MPUBOJIUTCS

CIIMCOK HCIIOJIb30BAHHOMN JTUTEPATYPHI.
Konmponwvnusie éonpocot

1. PazpaboTka He(hTAHBIX MECTOPOXKAECHUN
1.1 OcHOBHBIE T€OJIOTUYECKUEC TTOHITHS
1.2 OunbTpanimOHHO-EMKOCTHBIE CBOWCTBA KOJIEKTOPOB
1.3 HeoaHOpOIHOCTH M aHU30TPOTIHS KOJIJIEKTOPOB
1.4 T'opuoe naBnenue u 3pGHEeKTUBHOE TABICHUE
1.5 Bunbl m1acToBoi# 2HEprun
1.6 OcHOBHBIC HCTOYHUKH TJIACTOBOU SHEPTHH
1.7 PexxuMbl paboThI HE(DTAHBIX 3aTCIKEH
1.8 YpyroBog0HamoOpHBIN PEKUM
1.9 IN'a3oHANOPHBINA peXKUM
1.10 I'paBUTAaLIMOHHBINA PEKUM
2. ®u3nyecKue MOJIEIH IIACTOB M XapaKTEPUCTUKU BBHITECHEHUS
2.1 JlerepMuHUpOBaHHAS MOJIETh
2.2 BepoATHOCTHO-CTaTUCTHUYECKAs MOJIEIIb
2.3 Mopenb ¢ TBOWHOM MOPUCTOCTHIO ¥ TIPOHHUIIAEMOCTHIO
2.4 Mopenb Yoppena-Pyra
2.5 Mopens Kazemu
2.6 Mopens [lomnapna
2.7 OcoOeHHOCTH MPUMEHEHHS MOJIENEH CI0KHOMOCTPOSHHBIX KOJIJIEKTOPOB
2.8 BoIoHACKIILIEHHOCTh U 00BOJHEHHOCTD
2.9 IlopurHeBoe BbITeCHEHHE He(PTH
2.10 HenopiuiHeBoe BhITeCHEHUE HEDTH
3. [IpoexTHBIE JOKYMEHTHI U pa3padoTKa 3a1eKell ¢ BBICOKOBSI3KUMH HEPTIMHU
3.1 IIpoGnemsl pa3paboTKK HEPTSIHBIX MECTOPOXKICHHM
3.2 TIpoeKTHBIE JOKYMEHTHI
3.3 I'eonoro-npomMpIcIOoBas XapaKTePUCTUKA MECTOPOIKIACHUS
3.4 PaunonanpHas cucteMa pa3paboTKu
3.5 I'eonoruveckre 0COOEHHOCTH CTPOESHHUS TJIACTOB C BBICOKOBSI3KON HE(THIO
3.6 Pycckoe mecroposxkieHue
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3.7 Mecropoxnenne Karanrim

3.8 MecToposkaeHus BRICOKOBSI3KUX Hedreir Kanap

3.9 OcHoBHBIE 0COOECHHOCTH pa3pabOTKU 3alie)Kel BRICOKOBSI3KUX HedTel
3.10 Meroapl MHTEHCH(PUKALIMU TTPUTOKA

BOHpOCBI K KOHTPOJIbHBIM 3aJIaHUSAM

Homep BapuanTa 1 2 3 4 5 6 7 8 9 10

Bompoc Nel 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 |110

Bompoc Ne2 210 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21

Bompoc Ne3 35 |34 |33 | 32|31 |310| 39 | 38 | 37 | 36
2 cemecTp

TpebGoBaHMs K BBIIOJHEHUIO U OPOPMIICHHIO KOHTPOJIBHBIX 3aJaHHM

BapI/IaHT KOHTPOJIBHOT'O 3aJaHuA BI)I6I/IpaeTC$[ B COOTBCTCTBUHU C MOPAAKOBLEIM HOMCPOM
CTY/IEHTa B OOII[EM CITHCKE.

Hepezl; TEM KaK NPUCTYIHUTH K BBIIIOJIHCHHWIO KOHTPOJIBHOI'O 3aJaHuAd, CTYACHT OJOJIKCH
npopadoTaTh peKOMEHIyeMyto nutepatypy. KoHTposbHas pabota ohopMisieTcss B MUCbMEHHOM
BHJC B TCTpaaiaX. BOHpOCLI N OTBETHI JOJIXKHBI OBLITH HAIIMCAHEBI B TOM nmopsaaKe, B KOTOPOM OHHU
cToaT B 3agaHuu. OTBe4aTb HaA BOINPOCH CIEAYyeT KpaTko, TOYHO, HWCYEPHBIBAIOLIE.
[IpousBobHBIE COKpAILEHUS HE OMyCKaroTcs. B KOHIlE KOHTPOIbHOM padOThl MPUBOIUTCS
CIIMCOK HCIIOJIb30BAHHOMN JTUTEPATYPHI.

KOHmpOJleble 680NPOCHL

Bapuanr 1

1. [lepeuncnure  OCHOBHBIE  KJIAcChl  KUCIOPOJCOJAEPXKAIIUX  COCAMHEHHU,
MPUCYTCTBYIOIINX B HE(PTAX.

2. Kakue Beimensitor Buabl HeDTH MO XUMHUYECKOW M TEXHOJOTHYECKOU
knaccudukanun?

3. CocraBbTe CTPYKTYpHBIE POPMYJIbI:
- HadTaNMHAa;
- H-TeNTaHa;
- [IUKJIOTEKCaHa;
- KCUJI0Ja.

4, Ocyl1iecTBUTE LEMOYKY PEBPAILLICHUI:

C3H3—> C3H7BI‘—> C5H14—> C3H5 — C02

5. Kakoii 06bem Oytana oOpasyeTcs mpu KpeKuHTe H-okTaHa maccoit 160 r.?

6. Kakyto maccy OyreHa Hy»HO B34Th Ui [TOJTy4eHus: Oyranosna maccoi 250 r.?

Bapuanrt 2

1. Yro Takoe IE€TaHOBOE YMCIO TOIUIMBA, YTO OHO XapakTepu3yeT U OT 4Yero
3aBUCUT?

2. Uto Takoe cpemHsss MOJEKYyIspHas Macca HePTenpoayKkTa, KakK oOHa
MaTeMaTHYECKH OnpeensieTcs?

3. B kakoMm arperaTHOM COCTOSIHMHM TpPU OOBIKHOBEHHBIX YCIOBHSIX HAaXOIUTCS

ankaH CisHsp, maiiTe emy Ha3zBaHuWe, 3alMIIUTE PEAKLIMHM B3aHMMOJEWUCTBUSL €r0 C XJIOPOM M
a30THOM KUCIOTOM.

4, [Ipu kpekunre HeTH 00pazyercs ATHIEH, KOTOPBIM MOXHO HCHOJB30BaTh s
MOJIy4E€HHS YKCYCHOM KUCIIOTHI. [IprBeauTe ypaBHEHHS! COOTBETCTBYIOIINX PEAKIIUMN.
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o. CocrtaBbTe CTPYKTYpHbIE (DOPMYIIBI:
- 2,2,4-TpUMETHIITICHTAHA;
- 1,2- muMeTIIIIUKIIONIPOTIaHa;
- TOJIyoJ1a.
6. CKOIbKO TpamMMOB TaJOTEHIPOU3BOJAHOIO 00pa3yercs NpU B3aUMOJCHCTBUU
npormieHa oosemom 1,12 1. ¢ XxmopoBogopoaom?

Bapuanr 3

1. OxapakTepu3yiiTe OCHOBHBIE METO/Ibl OUUCTKH HE()TH OT BOJIBI.

2. Uro Takoe OKTaHOBOE YHUCIO TOIUIMBA, YTO OHO XapaKTepu3yeT M OT 4Yero
3aBUCHUT?

3. [Towemy mpu GpOMHUPOBAHUH UCTIOJIB3YIOT HE PacTBOp Opoma, a cMech OpoMuaa u
Opomara Kayusi?

4. CocraBbTe CTPYKTYpHbIE POPMYJIbI:
- H-TeKCaHa;
- n300yTaHa;
- TOJIyOJ1a;
- HaTanuHa.

o. 3anuiuTe peakluy rUAPUpOBaHus 1 OpoMHUpOBaHUs OeH30.1a.

6. CKOJIBKO KHCJIOpOJa HEOOXOTUMO IJisi CTOpaHUs MeTaHa: a) Maccou 4r.; 0)
koJmmaectBoM 0,1 MOITB.

Bapmuanr 4

1. [lepeuncnure KOMIOHEHTH! HEYTU U UX MPOLIEHTHOE COJIEPKAHUE.

2. Knaccudukanus HedTeit, IpUHITUIBI KJIacCHPUKAIIH.

3. UTo Takoe OTHOCHTENbHAsl MIOTHOCTb HEe(TH, KaK €€ ONPeAessioT, €IUHHUIIBI
W3MEpEHUs ATON BETUYHHBI.

4, CocraBbTe HOPMYITHL:

- 2,2-TUMETHIINIEHTAHA;
- 2,2,A-TpUMETUIITICHTAHA;

Omnpenennure MepBUYHBIC, BTOPUYHBIC, TPETUYHbBIC, YCTBEPTUYHBIC aTOMBI yIJIepoJa B
9TUX BEIECTBAX.

5. [Ipu xpexunre Hedtu oOpazyercs IPOMUIEH, KOTOPBIA MOXKHO MCIOIB30BATh IS
MOJIy4eHUs IPOMaHOBOM KUCIOTHI. [IpuBenuTe ypaBHEHUS COOTBETCTBYIOIIUX PEAKIUH.
6. CKOJBbKO rpaMMOB XJIOpa MOTYT IIpOpearupoBarh ¢ MpornaHoM maccoi 11 rpamm,

€CJIM B pe3yJbTaTe peakiuu odpa3yercss MOHOXJIOp3aMelleHHOe MponaHa?
Bapmuanrt 5
1. OObscHUTE CYIIHOCTh KpeKkuHra HedrempoaykroB. B kakux ycioBusx

ocyliecTBisieTcss JaHHbIN nporecc? Kakue yrieBogopoabl MOTYT 00pa3oBaThCsl MPH KPEKUHTE
OKTaHa (3amuIlnuTe ypaBHEHUE PEaKIInu).

2. Yro Takoe Ma3yT, TYAPOH, OJYr'yIpOoH?
3. CocraBbTe CTPYKTYpHBIE POPMYJIBI:
- U300yTaHa;
- TOJyoJ1a;
- 1,2- ITMMETUIILMKIIONIEHTAHA;
- (penouna.
4, B kakoM arperaTHOM COCTOSIHUU TPU OOBIYHBIX YCIOBUSX HAXOAMUTCA allKaH

C4Hio, maiite ero Ha3zBaHue, 3alUMLINTE PEAKIMU €0 B3aUMOJECHCTBUS C XJIOPOM U a30THOM
KHCJIOTOMU.
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o. Paccunraiite mo ¢opmyne b.M. BoiiHOBa cpenHIOI MOJIEKYISPHYIO Maccy
¢bpakuuu co cpenHe temneparypoit kunenus 120°C.

6. CKkoJbKO TpaMMOB OpoMa MOTYT IPUCOEIUHHTD: a) OyTeH-2 maccoii 2,8 r, 0) 3-
METHIIIEHTEH-2 KoJmyecTBoM 0,5 MoJib?

Bapuant 6
1. Jns  xakoil (¢pakumu MOJIEKYJsipHAs Macca BbIE: a) OCH3MHOBOW WM
KEPOCHHOBOM, 0) KEPOCHHOBOW HITU T'a301JICBOI?
2. B Hedrexumuueckoil mMpOMBIIUIEHHOCTH MOJIyYalOT CIUPTHI B3aMMOACHCTBUEM

BO/JIbl C HEIPENEIbHBIMU YIJIEBOJOPOAAMHU. YKAXKUTE, KAKON YIJIE€BOJOPOJ MOXKET JAaTh 3TAHOII,
U Kakoi-OyTaHou-2.
3. [Tpu moMoIIM KaKuX peakuii MOXKHO OCYIIIECTBHUTD CIIEIYIOIINE MTPEBPAIICHUS:
C — CH; — CH;3Cl — C3Hg — C3H,Br
4. CocraBbTe CTPYKTYpHBIE POPMYJIbI:
- [IUKJIOTeKCaHa;
- Oyraauena-1,3;
- 2,2,4-TpUMETHIITICHTAHA;

- TOJIyOJIa.

5. Paccuuraiite mo ¢dopmyne b.M. BoifHOBa CpeaHIO MOJIEKYISIPHYIO Maccy
(bpakuuu co cpenHei Temneparypoii kurenus 180°C.

6. Kako#t o0bem Bomopoda (H.y.) BBIACNSIETCS TpU JCTHIAPUPOBAHWUU TIEHTaHA

maccou 10 1.?

Bapuanr 7
1. UTto Takoe OKTaHOBOE 4HCIO ToImMBa? UTO OHO XapakTepu3dyeT WU OT Yero
3aBUCHT?
2. B 4eMm coctouT B3aMMOIEHCTBUE aJIKaHOB C MOYEBUHONM W THOMOYEBHHOMN?
Onumure npouecc AenapaduHu3anys HePTU ¢ TOMOIIBIO MOYEBUHBI.
3. CocraBbTe CTPYKTypHBIE (POPMYITBI:
- METHJIUKJIOTICHTAHA;
- 2,2-TUMTUITEKCaHa;
- METWIIMKIO0yTaHa;
4. [Ipn moMouM Kakux peakuuii MOKHO OCYIIECTBUTDH CIEAYIOIINE MTPEBPAIICHUS:
CH4—>CH3C1—>C2H6—>C2H5C1—>C3H8
5. Boruncnute KHHEMaTHYECKYIO BA3KOCTh HE()TH, UCTEKAIOICH Yepe3 BUCKO3UMETP
3a 1 muH. ITocTrosHHas Buckoszumerpa 0,3064 Mm?/c?.
6. Kakas wmacca okreHa oOpa3yercs HpH KaTaJTUTHYECKOM KpPEKHUHIEe allkaHa
CisHaamaccoit 200 r.?
Bapuanrt 8
1. YTo Takoe OTHOCUTENbHAS IIJIOTHOCTH? B KakuX eInHuIaX OHA U3MepseTcs?
2. YTo mOHUMAIOT O] OKAa3aTeIsIMH KauecTBa HehTenpo1yKToB?
3. [IpuBennuTe MexaHW3M TEPMHUUYECKOTO KPEKHMHIa OKTAJ€KaHA C yKa3aHWEM IyTen

MIpeBpaIeHus] 00pa3yIOMINXCsl CBOOOJHBIX PaUKaIOB (IMCIPOMOPIMOHUPOBA-HUE, pacnaa 1Mo
0-CBSI3U, COEIUHEHUE).

4. Hanumure QopMynsl pagukanoB: MeTWiIa, 3Tuia, H-OyTWia, aMUIIa,u30-
IPONUIIA, u30-0yTuia,emop-0yruna,mpem-0yTuia.
S. VYcnoBHast BsA3KOcTh cypaxaHckod Hedtu mpu 50°CpaBHa 1,63°.0mpenenuTsb

KMHEMaTHUYECKYI0 W JUHAMUYECKYIO BS3KOCTh HE(TH TPU TOH Ke TeMIepaTrype, eciu e
TJIOTHOCTH p = 879 Kr/M°.
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6. Ckonbko OpoMOEH30J1a MOXKHO HOJYYHUTh NMPH OpoMHpoBaHMM OEH30J1a MacCOU
117r 6pomom maccoit 3161? Kakoe U3 HCXOIHBIX BEIIECTB OCTAHETCS B N30BITKE?

Bapuant 9
1. Kax cBsi3aHbI TNIOTHOCTD U Y/AETBHBIN BeC?
2. Kak n uem onpenensitor GppakMOHHBINA cocTaB HEQTEH?
3. Hanumure  crpykTypHble  (OpMYJBI  BCEX  HM30MEPHBIX  YIJIEBOJOPOJOB
6en3onpHOTO psiga coctaBa CgHyp. HazoBuTe mx.
4. C moMOIIpI0 KaKWX PEaKTHMBOB M B KAaKUX YCIOBUSX MOYKHO OCYIIECTBHTH

CJIGI[YIOHII/IC HpeBpameHm{:
1 1

—zHz CO0OH

5. OrnpenenuTh OTHOCHTENIBHYIO IUIOTHOCTh CMECH, cocTosmend u3 250 kr OeH3uHa
20 20
IUIOTHOCTBIO Ay =0,756 u 375 Xr KepOCHUHA TIOTHOCTHIO Py =0,826.
6. CKOJIBKO KHCIIOpOJIa HEOOXOIMMO JUIsl CKUTaHHs MeTaHa: a) mMaccol 4r; 0)

KoJimuecTBOM BerecTBa 0, 1Mob; B) o6bemom 10m1?

Kpurtepun onenkmu:

CTyaeHT JT0JDKEH BBITIOJHUTE JBE KOHTPOJIBHBIC PAOOTHI:

5 cemecTtp:

- MakcuManbHO 20 Oa/toB — 3a MOJHBIA, pPa3BepHYTHI OTBET HA IOCTaBJICHHBIC
BOITPOCHI TIPH 3aIlIUTE OTUYETA;

- MUHUMaJIbHO 12 0a/uioB — 3a HEMOJIHBIA OTBET C JIOMYIIEHUEM TPyObIX OMHUOOK MpH
ONPEIEIICHUHN CYIIITHOCTH PACKPBIBAEMbBIX TOHATUH, TCOPUU, SIBICHUM.

6 cemectp:

- MaKCHMaJbHO 6 0ayIOB — 3a MOJHBINA, pa3BEPHYTHIM OTBET Ha MOCTaBJICHHBIE BOMIPOCHI
MIPH 3aIIUTE OTYETA;

- MuHUMaIbHO 10 0a/uIOB — 3a HEMOJIHBIA OTBET C JIOMYIIEHHWEM TPyObIX OMHUOOK MpH
OTIpEeJIeNIEHUH CYIIHOCTH PACKPHIBAEMBIX MOHATUN, TECOPUH, SIBICHUI.
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