[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

EVIO: MMHLLa;-B "WITHHCTEPCTBO HAYKH U BBICIIIEI'O OBPA3OBAHUS POCCUICKOM ®EJAEPAILIUU
O/DKHOCTb: FEKTOPD

Nara nognvcanns PPO3HEHEKAN TOCY JAPCTBEHHBIA HE®TAHON TEXHUYECKUA YHUBEPCUTET

YHUKanbHbI MPOrpaMMHbIA KIKOY: ka M.JI. MILTHOHIIMKOBA
236bcc35c296119d6aafdc22836b21db52dbc0797 1808 5a5 A1 oTotad S0acc [\ m

«YTBEPXIAIO»
[TepBg1iEHPOPEKTOP

L ¥
*- <,

o ™

PABOYAS ITIPOTPAMMA
JUCIUININHDI

«TexHonorust OypeHust HeQTIHBIX U Ta30BBIX CKBKUH

HanpagsJjieHne moaroToBKu

15.03.02 TexHoIOrM4YeCcKUe MaIIMHBI K 000PYI0BaHUE

Hanpasiaennocts (mpoguiib)

MamuHsl 1 000py10BaHUE HEPTAHBIX U Ta30BBIX POMBICIIOB

Kpaimdukanus

bakanasp

I'posznsiii - 2022



1. lleau u 3aaa494 JUCUMIIJIMHBI

[IpenMeToM W3yYeHUS JAHHOW JUCHUIUIMHBI SIBISETCS TEXHOJOTHYECKHA OypoBOit
WHCTPYMEHT, TEXHOJIOTHSI OYpeHHWs CKBaXMH W BBITIOJHEHMSI BCIIOMOTATEIBHBIX OIEpanuid Mpu
COOPY)KEHHHM CKBQKHMH, KPEIUICHHE CKBaXXWMH, a TAK)Ke IMPUYUHBI, BBHI3BIBAIOLIUE aBAPUU, MEPHI
NPEAYNPEKACHHUS U JTUKBUIAIMKM PA3IMYHOTO POja OCJIOXHEHUW U aBapuii, OypoBbIE YCTAHOBKU U
YCTPOMCTBO UX OCHOBHBIX Y3JIOB.

3aga4u U3y4eHUs AUCHUTIIAHDL:

® U3Y4YUTh COBPEMEHHBIC METOJbI OIICHKH (PU3UKO-MEXaHMYECKHX XapaKTEPUCTHUK TOPHBIX
MOPOJI, BIMSIONIUX HA MPOIECC OYPEHUS CKBaXKHH;

® HAYYUTCS ITPOU3BOJUTH HEOOXOIUMBIE PacueThl 1 00OCHOBAHHUE TI0 BHIOOPY M SKCILTyaTalluu
OypoBOro 000pYIOBaHUS U TEXHOJIOTHYECKOTO HHCTPYMEHTA ISl PA3JIMYHBIX YCIOBHIA;

® YCBOUTh METOJbI OLECHKH 3(P(PEKTUBHOCTH OYpeHHUs CKBOXUH IPU Pa3IMYHBIX CIIOCO0ax
OypeHus, TpreMbl OTOPAKOBKM W 3aMEHBI M3HOIICHHOTO0 OOOPYIOBAaHMS M IMOPOIOPA3PYIIAFOIITNX
WHCTPYMEHTOB.

2. MecTo AUCHMILINHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl
JlucuunirHa OTHOCUTCS K JUCHMIUIMHAM 110 BbIOopy biioka 1. [lyig usydyenus kypca tpedyercs
3HAaHUE: MaTEMAaTUKH, (PU3UKH, COIIPOMATA, OOIIEH Ire0I0OTUH, HaYepTaTeIbHON TeOMETPHUH.

3. [lepeueHb MIAHUPYEMBIX pPe3yJabTATOB 00y4eHUsI 0 TUCHUIIHHE, COOTHECEHHBIX €
HHIMKATOPAMH JOCTHKEHUs] KOMIIeTeHIU
Taoauua 1

Ko mo ®I'OC Nupukaropsl focrukenus | Ilinanupyemble  pe3y/ibTaThbl
o0yuyeHHs1 MO  JAUCHMILIHHE
3YB)

Oo6uenpodgeccuoHaTbHbIE

OIIK-12 Cnocoben
o0OecreynBaTh
MTOBLIIIEHHE
HaJIEKHOCTH
TEXHOJIOTHYECKHUX
MalllH "
o0opynoBaHus Ha
cragusax
MPOCKTHUPOBAHUS,
HN3TOTOBJICHUA U
AKCILTyaTaIH

OIIK-12.1 O6GecneunBaet
MOBBINICHHUE HAJICKHOCTH
TEXHOJIOTHYECKUX MAIlIMH U
000pyI0BaHUS ITyTEM
MIPUMEHEHHUSI COBPEMEHHBIX
KOHCTPYKIIHH, MaTepUaoOB
Ha CTagusx
MIPOEKTUPOBAHMUS,
H3TOTOBJICHUS U
3KCIUTyaTaluu

OIIK-12.2 [TpoBoaut
aHaJIN3 THUITOBBIX
HEHUCIIPAaBHOCTEN JIeTalel U
Y3JIOB TEXHOJIOTHYECKHUX
MaIIiH U 000pYAOBaHUS
TSI TIOBBIIIIEHUS UX
HaACKHOCTH

3HATB: OCHOBHBIE TEPMUHBI,
OIIpEeNlEeNICHUs, KPUTEPUU U
MOKa3aTeNH HAZC)KHOCTH U
paboTocrnocoOHOCTH
TEXHOJOTHYECKHUX MAaIllUH, U
000pyTIOBaHUS HA CTATUAX
MPOEKTUPOBAHUS, U3TOTOBJICHUS U
IKCILTyaTaIruu

YMeTh: UCTIONE30BAaTh OCHOBHBIE
MaTE€MaTUUICCKHUEC METOJbI pacye€Ta 1
aHaJM3a HaJIe)KHOCTH
TEXHOJIOTUYCCKUX MAallluH 1
000py/IOBaHUs HA CTATUAX
IMPOCKTUPOBAHW A, U3TOTOBJICHUA U
IKCILTyaTaIluu

Bﬂa[leTb: METOAOM HAXOXKIACHUS
MyTH MOBBIIIEHUS HAICKHOCTH
TEXHOJIOTUYCCKNUX MAIllNH 1
000py/IOBaHUs HA CTATUAX
IMPOCKTUPOBAHUA, U3TOTOBJICHUA U
JKCIITyaTaIluu

4. O0bem MCUMIIMHBI M BUABI Y4eOHOI padoThI




Taoaumna 2

Bcero Cemectpsl
Bun yueOHo# padoThI 4acoB/3.el1. 6 9
0P0 300 0P0 300

KonTakTtHas padora 64 12 64 12
B ToMm unce:
Jlexuym 32 8 32 8
ITpaktrueckue 3ansatus (113) 32 4 32 4
CamocrosiTeibHas padoTa (Bcero) 44 96 44 96
B ToMm unce:
Pedepar 20 42 20 42
TeMbl caMOCTOSITENbHBIX PAOOT 20 42 20 42
IToaroroBka K 3a4eTy 4 6 4 6
Bua npoMeKyTO4YHOM aTTeCTALMHU 3ad4., 3ad4., 3a4. 3ad.
OO01mas Tpy10eMKOCTb |4ac. 108 108 108 108
AUCHUILIMHBI 3ad. ex. 3 3 3 3

5. Conepikanue IUCHUNTHHBI

5.1. Pa3znennl AMCOUIIJIMHBI H BUALI 3aHATHNR



Taoauna 3

No HaumenoBanue paznena Jlexu, TTpaxr. JIab.
i JVCIIUTUTHHEI 10 sar. wackl | sar. qackl 3aH. Bcero vacos
ceMecTpam Yachl

1 | Beeneuue 2 2 4

2 | OGmue cBeneHus 2 2 4

3 0O0630p COBPEMEHHBIX 9 5 4
Croco0o0B OypeHus

4 q)I/IIiI/IKO-MexaHI/ILIGCKI/IC 5 5 4
CBOWCTBA TOPHBIX MOPOJT

5 | MuacTpymeHT ansi OypeHust 2 2 4
3aKOHOMEPHOCTH PabOThI

6 | mopomopa3pymaIIEro 2 2 4
UHCTPYMEHTA

7 | 3aboiiHble 1BUraTENN 2 2 4
Crneuunduka TeXHOIOTUU

8 | pa3MuHBIX CIIOCOOOB 2 2 4
OypeHus

9 | bypuibpHas KOJIOHHA 2 2 4
I'uppoaspoauHamuka

10 | UMpKYISIHOHHOM 2 2 4
CHCTEMBI

11 [lpoBogka CKBaXHMH B 9 5 4
3aJJaHHOM HAaIIPABICHUH
[TpoekTrpoBaHue

12 | KOMHOHOBOK ¥  pacyer 2 2 4
OYpUIIbHBIX KOJIOHH
Oco0eHHOCTH TEXHOJIOTHH

13 6ypeHH;{Van paBHOBECHH 9 9 4
JaBIIEHUH B CHUCTEMe
«TJIACT-CKBKHHAY
Br16op crocoba U

14 | mpoexTHpoBaHKE PEKUMOB 2 2 4
OypeHus CKBaXXUH

15 OcnoxxHeHus npu OypeHuu 9 5 4
CKBaXXHH

16 | ABapuu B OypeHHH 2 2 4

Hroro 32 32 64

5.2. JJeKIMOHHbIE 3AHATUS

Taoauna 4

Ne
n/n

pa3aesia TMCHUIIJIHHBI

HanmenoBanue

Conep:xkanue pasaena




3

BBenenue

3HaveHne OypoBBIX pabOT B HeTera3o400bIBAONICH U JPYTHX
OoTpacisix HapoaHoro xossicrBa. Kparkas xapakrepucTuka
COCTOSIHUSI TEXHOJIOTUU U TEXHUKU OYpPEeHHs CKBAXKHH.

O01Me cBeIeHus

[TonsaTne 0 CKBaxXuHe, €€ DJJIEMEHTAaX, KOHCTPYKLUHU, O
MOJIOKEHWU OCH CTBOJAa B HpocTpaHcTBe. Kiaccudukanus
CKBaKUH MIPUMEHSAEMBIX B HedTera3zo100bIBaAIOICH
MIPOMBILUIEHHOCTH: 10 Ha3HAYEHUIO, MO MPOCTPAHCTBEHHOMY
MOJIOKEHUIO OCH, I10 XapaKkTepy pa3MELIEHUs YCThEB U IPYTUM
npu3HakaM. [IoHsATHE O HUKIIE CTPOUTENBCTBA CKBAXKUHBI U €T0
ctpykrype.  CoaepkaHMe  OCHOBHBIX  O3TalmoB  LHKIJIA
CTPOUTEIIBCTBA.

00630p

COBPEMECHHBIX

cnoco0oB OypeHust

[Tonsitue o cnocobe Oypenus. Kiaccudukanys coBpeMEHHBIX
crioco6oB. Kparkass XxapakTepuCTHKa CYIIHOCTH KaXIOTo
crioco0a; JTOCTOMHCTBA, HENOCTaTKH, OOJACTH IPUMEHEHUS,
HepCHeKTUBbl pa3BuTHs. DyHKIMOHAIBHAS cxeMa OypOBOif
YCTAaHOBKH JJIsl BpAIaTeILbHOTO OypeHUsI.

Pu3zuko-MexaHn4YecKkue

CBOJCTBA
nopoj

TOPHBIX

OcCHOBBI MexaHUKHM TBepAblX Ted. lloHsATHE 0 HampsHKEHHOM
COCTOSIHUM W TPOCTBIX BUAAX €ro. MexaHM4ecKHhe CBOMCTBA
TBEpABIX TEJI: YIpyrue, IUIACTUYECKUE M IPOYHOCTHBHIE.
TexkydecTs U GOpPMBI €ro MposiBiIcHUs. [IOHATHE CIIOMTHOCTH
ropHoil nmopoasl. HampsikeHHOE COCTOSIHUE TOPHBIX MOPOJ B
Heapax 3emid. ['eoctatnueckoe M OOKOBOE JaBJIEHHME Kak
KOMIIOHEHTBI TOopHOro naBieHus. KoadduiueHT O60KOBOTO
pacniopa. [lopoBoe (macToBo€) JaBjIeHUE B TOPHBIX MOPOJIAX.
[Tonste o ko3(duIieHTe aHOMAIBHOCTH U aHOMAJbHBIX
IUIACTOBBIX JaBiieHUsAX. [ umapopaspeiB mopon. llonarue o0
MHJEKCE JIaBJIEHUs TuapopaspeiBa MHopoa. MexaHuyeckue
CBOMCTBA FOPHBIX MOPOJI TP PA3IMYHBIX BHIAX

HaMpsOKEHHOTO COCTOSTHMSI, BIIMSIOUIME HAa HHUX (DaKTOPHI.
Oco0OeHHOCTH HaNpsS)KEHHOTO COCTOSHUSI TOPHBIX MOPOJ MpHU
BJIaBJIMBaHUH KECTKUX HUHJEHTOPOB. Onpenenenue
IIOKa3aTese MEXaHUYECKUXCBOMCTB TOPHBIX MTOPOJ METOAOM
CTaTUYECKOro BAaBIMBaHMs mramMmna. Kiaccuduxanus ropHbix
IIOPOJ 110 MEXaHWYECKUM CBOWCTBaM. MexaHu3M pa3pyleHus
ropHbeIX nopon. BraBmuBanue. CkaukooOpa3HOCTh Ipolecca
paspylleHHsl TOPHBIX IOpOJA MpH BIAABIMBaHUM. BiusHue
T depeHIaIbHOro JIaBieHus, TeMIepaTypbl, CBONCTB U
KOMIIOHEHTOB >KMJIKOCTEH OKpy»Karollell cpeabl Ha Ipoliecc
paspymenus. OcoOeHHOCTH pa3pyIIeHUs] TOPHBIX HOPOJ MpU
JTUHAMHYECKOM BJIaBIMBaHUU. BUbl pa3pylieHus: nopoJ mpu
Oypenun  (YCTalIOCTHOE,  IOBEPXHOCTHOE,  OOBEMHOE).
AGpa3uBHOCTh TOpHBIX mopo. IIpornecc u3HammBaHus U €ro
XapaKTepUCTUKH. MeToabl n3yuyeHHs aOpa3suBHBIX CBOWCTB
ropuelx nopon. Knaccudukanus abpazuBHocTH. Bypumoctsb
TOPHBIX OPOJ] U UX KJIaccu(UKaIus, moka3aTean 0ypruMOCTH.




Knaccudukanus mopoaopa3pyliammero HWHCTPYMEHTa TI0
HA3HAYCHUIO U M0 XapaKTepy BO3JACHCTBUS Ha TOPHbBIE ITOPO/IBI.
OO0siacTh TPUMEHEHHS JIOJIOT PEXKYIEe-CKAIBIBAIOMIETO U
uCTHparolee-pexymero aercrsuda. [llapomednsie nonoTa.
Oco0eHHOCTH KOHCTPYKITUH, U3TOTOBJICHUS U KIIACCHU(PUKALIUS
IapomeyHsix  10y10T. COpTaMeHT AO0JOT IO BOOPYKEHHUIO
Tocrt 20692-75). KoHcTpykTuBHBIE 0COOEHHOCTH
BOOPY)KEHHUSI IIAPOIICYHBIX JOJOT Pa3IUYHBIX MOJEINEH.
KoHCTpyKIInuM Omop miapomeyHbIX JOJI0T U UX KIacCH(PUKAIUs
no 'OCT 20692-75. IIpoMbIBOYHBIE CHUCTEMBI IIAPOIICYHBIX
nonot, ux kiaccuduxanusa mo OCT 20692-75. Konctpykuus
U COpPTaMEHT  HacaJoK. BiusHMe  KOHCTPYKTHUBHBIX
0COOCHHOCTEH IPOMBIBOYHBIX CUCTEM M KOH(PUTYPAILIUU JJOJIOTA
HAa KayecTBO OYHUCTKM 32008 OT BBIOYPEHHOH MOPOIBI.
3aKOHOMEPHOCTH U3HAIIUBAHUS U (PAKTOPHI, BIMSIIONIUE HA €T0
WHTEHCUBHOCTH. HOpMasnbHbIN 1 aBapuiiHbIN H3HOC 10510T. Koj
JUIS KpaTKOM 3alliCHU XapakTepa M CTENEeHH W3HOIIEHHOCTH
nosiota. J{ocTOMHCTBA M HENOCTATKH HIAPOIICYHBIX JOJIOT IO
CpPaBHEHHMIO C JpYrUMU BuaaMu 10i0T. KepHompuemHsbie
ycTpoiictBa ®  OypmibHble TOJIOBKH. Kimaccupukammst
KEPHONPUEMHBIX YCTpOcTB. KOHCTPYKIIMU KEPHOIMPHUEMHBIX
YCTPOMCTB co CHEMHBIMHU u CTallMOHAPHBIMU
KepHonpueMHUKaMu. KOHCTpyKiuu OypuIbHBIX TOJOBOK.
WHCTpYMEHT CHeNMalbHOTO Ha3HAYCHUS, PUHIUI PaboThl U
0COOCHHOCTH KOHCTPYKIIHIA.

HNucrpymenr IS
Oypenust
3akoHOMepHOCTH
padoThI
NMOPOJ0PAa3PyILIA0IIEro

HHCTPYMEHTA
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Oypenus. dakrop, BIMUAIONINE HA MMOKa3aTeNud pPabOThI JOJIOT.
3aBUCUMOCTH HAa4YaJIbHOM MEXaHMYECKOM CKOPOCTH MPOXOJKH
OT CBOWCTB F'OPHOM IOPOJBI, TUIIA JOJIOTA, OCEBOM HArpy3KHU HA
HEr0 M 4YacTOThl €ro BpalleHUs, YCIOBUW pealu3alnuu
MEXaHUYECKOW MOIIHOCTA IMOJBOJUMOM K JOJIOTY, BHUJA,
CBOMCTB, pacxo/la IMPOMBIBOYHOM KUAKOCTH U CKOPOCTH
HUCTEUCHUS €€ W3 HacaJOK, BEIMYMHBI THJIPABINYECKOMN
MOIIHOCTH, MOJBOAMMON K JA0JNOTYy, AU(PEepeHInaIbHOro
naBieHus. J{narpaMmmMa U3MEHEHHS YTITyOJIeHUs 10JIOTA 33 ONH
000poT OT oceBoil Harpy3ku. IlyTum ymydiieHuss kaudecTBa
OUMCTKH 3200s5. 3aKOHOMEPHOCTH HM3MEHEHHSI MEXaHWYCCKOU
CKOPOCTHM  TNPOXOAKH BO  BpEMEHH, OOYCIOBJICHHBIC
M3HAIIMBAaHUEM 3JIEMEHTOB J0JI0Ta. BrusiHUe pa3InyHbIX
(GakTOpoB Ha TEMN CHUXEHHS MEXaHHYECKOH CKOpOCTH
MPOXOJAKHA BO BpPEMEHHM W JOJTOBEUHOCTH OIOPHI J0JIOTA.
PanmonaneHast mpo oS KUTETLHOCTD pabOTHI J10JI0Ta Ha 3a00¢€,
BbIOOp €€. Pacuer Bpamjaromero MOMEHTa W MOIIHOCTH,
HEeoOXoauMOM JuIsi paboThl nonora Ha 3aboe. IlonsTue 00
yAaJIEHHOM MoOMeHTe. DakTOophl, BIMSIONIME HA BEIUYUHY
yaenbHOro MoMeHTa. OcoOeHHOCTH pa3pyIIeHHs] TOPHBIX
IOpOJ  KOJBIEBHIM 3a00eM Tipu 0oTOOpEe KepHa, NpHu
pacIMpeHn CTBOJIA pPaCIIMPUTETISIMH. Crneuuduka
CTymeHJaroro paspymenus 3ab6os. Choenuduka pexuma
OypeHus mpu oToéope KepHa. BiusHue nmapaMeTpoB pekuMa u
TEXHOJIOTMM OypeHMs] Ha BbIXoJ KepHa. [IpunHimmnsl BbIOOpa
KEPHOIIPUEMHOTO YCTPOMCTBA U OYPUIIHHON TOJOBKH B Pa3HBIX
YCIOBUSAX. MepOonpusTHs U YCTPOWCTBAa 00ECICUHBAIOIINEC
COXPaHHOCTh KepHa MpH OypeHUU W IpU TPAHCIOPTHPOBKE C
3a00s1.

3a00iiHbIE JBUTATEIHN

OcHoBHBIE ~ TpeOoBaHMA K  3a00WHBIM  JIBUTaTessIM.
Knaccupukanusa  3aboiiHbix  gBurareneil.  TypOoOypsl.
YerpoicTBo 51 MIPUHIINAI JENCTBUS TypOoOypa.
XapakTepucTuka TypOMHBI TpPU TOCTOSIHHOM  pacxofe.
Kpurepun ruapoauHaMudeckoro moaodus B TypOuHax.
®opmynsl mogodus U UX npuMeHeHue. Buasl TypOo0ypoB, nx
JIOCTOMHCTBA U HEeJOoCTaTKU. BUHTOBBIE 3a00HbIE ABUTATENIH.
VerpoiictBo u nmpunnun nedcteust B3Jl. JoctounctBa u
HE/I0CTaTKW BUHTOBOrO 3a00MHOr0 ABUTaTeNs. DIeKTPOOYpHI.
KoHncTpykiuss  21ekTpoOypoB B cUCTEME  TOKOIOJBOJA.
BeixonHas  xapaktepucTuka 3JekTpoOypa M (DaKTOpHI,
BJIMSIOIIYE Ha HEE.

Cnenuduxa
TeXHOJIOTUH
Pa3JIM4YHbIX CIIOCO00B
Oypenust

OCOOEHHOCTH TEXHOJOTMH pOTOpHOro OypeHus. [TpuHIuIBI
HOPMHUpPOBAHHUSI  pacxoJa MIPOMBIBOYHOM  KUIKOCTH U
peryaupoBaHUs THAPABINYECKOH MOIIHOCTH, MOJBOJUMON K
nos10Ty. OTpaHUYeHus], HaKJIaIbIBAEMbIE HA PEXKUM POTOPHOTO
OypeHHs] TEXHUYECKON XapaKTepUCTUKON OypoBOil yCTaHOBKH
U MPOYHOCTHbIO OypuiIbHOW KONOHHBL. CrocoObl KOHTpOJIA 3a
0oTpaOOTKON JIOJIOT MPH POTOPHOM OypeHHHU. YHpaBieHHE
mporeccoM poTopHoro OypeHus. OCOOEHHOCTH TEXHOJOTUU
TypOMHHOrO OypeHMs: B3aUMOCBS3b IapaMETPOB pEKUMA.
BnusiHue 1MHaMUYHOCTH paboThI J10JIOTA HA YacTOTY




BpaleHus Baja TypooOypa. [IpuHIHKIIEI pacueTa XapaKTepHbIX
3HAYEHUI YaCTOTHI BpallleHUs Baja IMPHU MOCTOSHHOM Pacxojie
MPOMBIBOYHOM KUAKOCTU. Pacuer pacxona MpOMBIBOYHOMN
JKUJIKOCTH, HEOOXOIMMOTO ISl yCTOMYMBOM paboTHI TypO0Oypa
TIPY 33JIaHHOM OCEBOM HAarpy3Ke Ha 1010T0. KOHTpOJIb 4acTOThI
BpailieHus Basia Typ0o0ypa. CriocoObl peryiupoBaHus 4aCTOThI
BpamieHus. [lpuHuMnbel BeIOOpa AWamerpa, TUMA W YHCIa
cekuuit Typ000ypa, a TakKe pacxoja MPOMBIBOYHOM KUAKOCTH
Juist OypeHust ckBaykuH. O011Me 3aTpaThl MOLIHOCTH Ha MPOLIECC
TypOunHOTO Oypenus. KoadduumeHTsl nepeaayd MOITHOCTH
Ha 3200# ¥ myTH uX moBbimeHUss. OCOOCHHOCTH TEXHOJIOTHU
OypeHHs C TOMOUIBI0 PEAKTUBHO-TYPOMHHBIX JIBUTaTeleH.
OCOOEHHOCTH TEXHOJIOTUH C IMOMOIIBIO BUHTOBOTO 3a00HHOTO
neuratens (B3]1). BzanmocBsasp nmapamerpa pexxuma OypeHHs
npu ucnoib3oBannn B3Jl. KommekcHas xapakTepucTHKA
COBMECTHOM paboThl cucTeMbl «Hacoc-B3/[-monoro-nopoaa
3a0051» TIPU TOCTOSIHHOM PacxXojie MPOMBIBOYHOM >KHIKOCTH.
Brusaue nuHaMUYHOCTH pabOTHI 10JIOTA HA YACTOTY BPAICHUS
Basia B3/1. [IpuaIuner Be1OOpa quamerpa u uncia cexuuii B3/1,
a TaKkKe pacxojia IMPOMBIBOYHOM KUAKOCTH IJsi OypeHus
ckBakuHbl. KoadduimenTsl nepenayn MOIMIHOCTH HA 3a00i1 1
myTd UXnoBbiieHUss. OCOOCHHOCTH TEXHOJOTHUU OypeHHUs ¢
MOMOIIBIO 3JEKTPOOYpOB. B3auMOCBsA3b MmapamMeTpoB pexuma
OypeHuss TpH  HCIOJIB30BaHHHM  d3JekTpoOypa. Pacuer
JIOIYCTUMOM  OCeBOM Harpy3ku Ha Joioto. CrnocoOsl
pEeryJIMPOBaHMSI YaCcTOTHl BpAIICHHUS BaJla dJICKTPoOypa.
CoBMecTHast paboTa 3nekTpoOypa € THIPOMOHUTOPHBIMU
JIOJIOTaMU; TPUHIMI ~ pacyeTa HEOoOXOAMMOTO pacxoja
MPOMBIBOYHOM  kuakocTd.  KoaddumueHtsl  nepenauu
MOIITHOCTH Ha 32001 ¥ MYTH WX MTOBBIIICHHUS.

BypuibHas Ko10HHA

Haznauenne u coctaB OypuibHON KoJOHHBI. KoHCTpykius
sneMeHTOB e€. CTaHaapThl Ha OypUIIbHBIE TPYObI, OypUIIbHBIE
3aMKHM M JIpyrM€ D3JEMEHTbl KOJIOHHBL. XapaKTepUCTHKa
pe3bOOBBIX COeAMHEHHUH OypHIIbHON KOJIOHHBI. JIOCTOMHCTBA U
HEIOCTAaTKU CYIIECTBYIOUINX KOHCTPYKIMH OypHIIBHBIX TpPYO,
UX COEIUWHEHUN W JpYrux 5JIEMEHTOB KOJIOHHBI; o0xacTu
IpUMEHEHHs. DKCIUTyaTalus 3JIeMEHTOB OypUIbHON KOJIOHHHBI.
TpyOubie 0a3pl, ux ¢(yHkuuM u ocHamieHue. [IpuemMka wu
IPOBEpPKa 3JEMEHTOB OypuIIbHOM KoJOHHBI. Jledexkrockonus
AIIEMEHTOB KOJIOHHBI: CLIOCOOBI, MJIAHUPOBAHUE U OpraHU3alus
pabot. CriocoObl KperuieHus: OypuiIbHBIX 3aMKOB, KoHTpousb
KPYTSIIETO MOMEHTA. YXOJ 3a Pe3bOOBBIMU COCTUHEHUSMH.
Cmazka ans pe3pd. KoHTponb repMeTHYHOCTH 3JIEMEHTOB
OypHIHLHOM KOJIOHHBI U €€ coequHeHnid. CTIOCOOBI MMOBBITIICHUS
repMeTuyHocTd.  KoHTponb ~ Bpamaromero  MOMEHTAa,
MIpe1laBaeMoro KOJIOHHOM B nporecce OypeHus.
[Tacmoptuzamuss ©u yder pabOThl DJIEMEHTOB OYpHUIbLHOMN
KOJIOHHBI. Bunbl peMoHTOB OypuiibHON KosnoHHBL. KoneOanus
OypHUIIbHOM KOJOHHBI. Buibl




KosiebaHui. [IpuarHbI ¥ yCIIOBUS MX BOBHUKHOBEHUS, PA3BUTHUS
U ycwieHus. BnusHue koneOGaHuii OyprIIbHOM KOJIOHHBI Ha
paboTy  IIApOIIEYHBIX  JOJOT, OypWIbHBIX TpyO U
3G (hEeKTUBHOCTh  pa3pylIeHHs TOPHBIX MOpoA. MeToabl
MCIIOJIb30BaHUs UJIM YCTPAHEHUS OTAEIbHBIX BUJIOB KOJIEOAHU
B OypunpHOM  KojJoHHe.  BonHOBble — oTpaxkartenu,
aMOpTHU3aTOpbl; NPUHLMIIBI MX JEWUCTBUS; JIOCTOMHCTBA U
HEJOCTaTKU.  TexXHoJoruyeckas  OCHacTKa  OypuiIbHOMN
KOJIOHHBI.
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I'mapoaspoaunamuka
HUPKYJISAIHOHHON
CHCTEMBI

Pacyer ruapaBaMYeckuX MOTEph MpPH JIAMHHAPHBIX U
TypOYJIEHTHBIX TEUYEHHSAX BSI3KUX, CTEMEHHBIX M BSI3KO-
IUIACTUYHBIX )KUJIKOCTEeH. MecTHbIe THApaBINYeCcKUe OTepHU B
DIIEMEHTAX I[MPKYISALMUOHHOW cucTeMbl. OuncTka 32005
CKBaKMHBI. 3aKOHOMEPHOCTU MoabeMa Iama. Onpenenenue
CKOPOCTH BOCXOJISIIIETO IMOTOKA HUPKYISLMUOHHBIX areHTOB,
HEOOXOMUMOM 17l BbIHOCA [UIaMa. XapakTep BIUSHUSA
OCHOBHBIX (haKTOPOB Ha 3(P(PEKTUBHOCTH OYUCTKH 3200 OT
BbIOYpeHHO nopoAbl. [IpuHIMIBI pacyeTa pacxoa KUIKOCTH,
quciIa W JUAMETPOB HACAIOK B THAPOMOHHTOPHOM JOJIOTE,
HEOOXOAUMBIX I A((PEKTUBHONH OUYMCTKH 32005 U pabOTHI
TUJIpaBIMYecKoro 3a0oiiHoro aBurarenss npu OypeHuu
CKBaXHHBL. ['mapaBiauyeckui
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IIpoBoaka CKBa:XKHH B
3aJaHHOM
HalpaBJIeHUH

pacueT UUPKYJIALMOHHON CUCTEMBI ITPU OypEHUH € POMBIBKON
HEC)KMMAaEeMbIMHU JKUJIKOCTSIMHU. [MapaBiudeckue MOTepU B
LHUPKYJISIUOHHON CUCTEME 3a CUET MECTHBIX CONPOTUBIICHUN
(HacaJoK JOJOT U 3aMKOB). BiusHuMe 111amMa B MOTOKE ra3a Ha
3a0orinoe naBneHue. Ilepenan naBneHud B Hacagkax M
Typ6oOypax. HeycraHoBuBIIHMEeCS TedeHUs OAHO(A3HBIX
JKUJAKOCTE B UUPKYJSIMMOHHOM — cucreMe.  Pacuer
TMIPOJMHAMHUYECKOTO JAABJICHUS IIPHU NEPEMEILEHNUN KOJIOHHBI
Tpy0O B CKBaXHHE, BOCCTAHOBJIEHHH M HPEKpalICHUU
LUPKYJISAUUU  SKUAKOCTH. [IpHumMHBI  caMONpPOM3BOIBHOIO
VCKPHUBJICHUS CKBaYKUH u ero 3aKOHOMEPHOCTH.
OtpunarenbHbIe MIOCIIEACTBHUS CaMOITPOU3BOJIBHOTO
UCKpuBJIeHMs. [lomycTuMmble Mpenenabl OTKIOHEHHUS CTBOJIA
CKBOXMHBI  OT  BEpTUKaIU. Mepsl  IpeaynpexIeHus
CaMOIIPOU3BOJILHOTO UCKPHUBJICHUS U OTpaHUYECHUS
UHTeHCUBHOCTH ero. Crneuuduka pexnma OypeHus B
MHTEpBajax, reoJI0rH4ecKoe CTpOEHHE KOTOPBIX
OJaronpusATCTBYET CaMOIPOM3BOJILHOMY UCKpUBIeHHIO. Llenn
OypeHHs HAKJIOHHBIX CKBaXHH. THMBI mpoduiiell HAKIOHHBIX
cKkBaxHH. [lpuHIMIBI BeIOOpa THUHA W pacueTa MPOQHUIISL.
JonycTrmasi ”HTEHCUBHOCTh PUHYAUTEIHHOTO UCKPUBIICHUS
CKBaXHH U (akTopbl, onpeaesstomue e€. OTKIOHUTENH s
OypeHUs] HaKJIOHHBIX CKBOXWH C TIOMOIIBIO 3a00WHBIX
nBurarenied U g poropHoro  Oyperus.  CrocoOsl
OpUEHTUPOBAaHUS OTKJIOHUTENS B 3a/JlaHHOM HAalpaBJICHUM.
[TpyHIMIIBI pacyeTa yriia yCTaHOBKH OTKJIOHUTENA. KoHTpoIb
3a HallpaBJICHHEM CTBOJIa CKB&XKHWHBI B TEpUOJa pabOThHl ¢
OTKJIOHSIOLIEN KOMIIOHOBKOH. Cxembl  pa3MelleHHUs
000pyi0oBaHus [Ji COOPYKEHHS KycTa CKBa)KUH Ha CyIIe.

3




OCOOEHHOCTH ~ TEXHOJOTMH  OypeHuss  TOPH3OHTAIBHO-
Pa3BETBICHHBIX CKBAKHUH.
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IIpoexTupoBaHue
KOMIIOHOBOK M pacyer
OypHMJIbHBIX KOJIOHH

VYcnoBust paboThl OypUIBHOM KOJIOHHBI B BEPTUKAIbHBIX M
UCKPUBIICHHBIX  CKBaXuHax. Cuibl, JeicTByOIIME Ha
OypuiIbHYIO KOJOHHY HpPU Ppa3HbIX crocobax OypeHus, U
pacripesielieHie WX 10 JUIMHE KOJOHHBL. MexaHudeckas
MOIIHOCTb, IepellaBacMas KOJOHHOW TpyO HpuU POTOPHOM
OypeHun. YCTOMYMBOCTH KOJOHHBI TPyO NOJ JeicTBHEM
OCEBBIX U IEHTPOOESKHBIX CHJI U KPYTsIero MoMeHnTa. [Inockuit
U CHOUPATBHBIM TponoNbHBIA M3rub. OrmpeneneHue ITUHBI
IIOJyBOJIHBI M3rH0a B CTECHEHHBIX YCIIOBHSX CKBa)KHUHBI.
@akTopsl, BIMSIOLIME HA PACIPEICIICHUE HAIPSHKEHUU 110
JUIMHE KOJIOHHBI B niporiecce Oypenus. Llukianueckuii xapakrep
M3MEHEeHHs HalpspKeHW B mporecce Oypenusi. OcobeHHocTu
yCIOBUH pabOThl Pe3bOOBBIX COCIUHEHUI B pa3HbIX ydacTKax
OypWJILHOW  KOJIOHHBI.  YCTQJIOCTHBIH, a0Opa3WBHBIA U
SPO3UOHHBIA H3HOC 3JEMEHTOB KOJOHHBL. Buabl u3HOca
DIIEMEHTOB KOJIOHHBI. [IpMHIMITEI BBIOOpPa KOMIIOHOBKH
OypuJIbHON KOJOHHBI NpH pa3lIUyHbIX crocobax OypeHus
CKBaXHHBbI. Pacuer OypWIBHOM KOJOHHBI HAa MPOYHOCTb.
O6ocHoBaHME BEIOOPA PACUETHBIX HATPY30K U KOOPPUIIMECHTOB
3araca npoyHoctu. MeTozuka pacuera OypuiibHON KOJIOHHBI Ha
npouHocTk. Crienuguka pacyera Ha IPOYHOCTh B MHTEpBaJe
3HAYUTEIBHBIX N3MEHEHHI 3¢ HUTHOTO M a3UMYTaJIBHOTO YTJIOB.
VY4er BO3MOXKHOI'O M3HOCA 3JIEMEHTOB KOJIOHHBI M YCTaJIOCTH
marepuana e€. [lpuHOMOBI BBIOOpa KOMIIOHOBKH HH3a
Oypunsnoit  kononuel (KHBK) nns  mpemoTBpaieHus
CaMOTIPOM3BOJILHOTO WCKPHBIICHUS CKBa)KHHBI.
Knaccugpukanms KHBK, npumensembix st OypeHus
BEPTUKAJIBHBIX CKBAXHH, WX JOCTOMHCTBA M HEIOCTATKH;
obmacte npumeHenus. Ornenka 3¢dexkruBHoctn KHBK mo
NPEOTBPALICHHUIO WITN CHIDKEHHIO UHTEHCUBHOCTH
CaMONPOM3BOJILHOTO ~ HMCKPUBJIEHHMS  CTBOJA  CKBaXHH.
OcoOennoctu BbiOOpa KHBK nns OypeHus HaKIOHHBIX
CKBaXXMH.
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Oco0ennocTu
TeXHOJIOTHUM  OypeHust
npu pPaBHOBECHU
JaBJIEHUH B CHCTeMe
«ILJIACT-CKBAKHUHA»

Ponp yuyera m koHTpons nuddepeHIHaTIbHOTO JaBI€HUS B
MOBBIIEHUH 3(PPEKTUBHOCTU OypeHHs] TIYyOOKHX CKBa)KHH.
Cnoco0mI MpeABAPUTEIHLHOTO u OTIEPAaTUBHOTO
MPOTHO3MPOBAHUS TIACTOBBIX NaBieHuid. CylnHOCTh crocofa
OypeHusT TpU pPaBHOBECHH JABICHUH B CHCTEME «ILUIACT-
ckBakuHay. CroenuaibHoe 000pyqOBaHME U TPHOOPHI,
HeOoOXOMUMBIC JJIT OypeHHs TIPH PaBHOBECHH JABJICHUU.
Bb160p MIOTHOCTH MPOMBIBOYHOM JKUKOCTH.
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Bbioop cmocoba wm
NPOeKTHPOBAaHHE
PEeKMMOB Oypenust
CKBaKMH

Br16op cmocoba OypeHuss B 3aBUCUMOCTH OT T€OJOTUYECKOTO
pa3pesa, Ha3HAYCeHMUsI, TTYOHMHBI CKBAXHHBI, YCIIOBUN OypeHus,
obycTtpoiictBa  paiioHa  OypoBeix  pabor.  Ilopsmok
MIPOEKTUPOBAHUS PEKUMOB OypeHus. MeTtos
MMPOCKTUPOBAHUA ; nux JOCTOUHCTBA n HEOOCTATKH.
Oco0eHHOCTH TPOCKTUPOBAHUS PEKHUMOB IS Pa3THMUYHBIX
croco0oB  OypeHust crulomHbIM ~ 3a0oeM.  CrernuaibHbIe
pEeKUMBI OypeHus: 0TOOp KepHa; OypeHHe pa3IMuHbIX

3




YY4acTKOB  HAKJIOHHBIX CKBRXHH, TPOpabOTKa  CTBOJA.
TpeGoBanusi, HpenbsABISEMble K HMCXOAHBIM JTaHHBIM ISt
aHaymza. (OOpaboTka WCXOMHBIX JaHHBIX. Peanmm3arus
MPOEKTHOTO pexunma OypeHus Ha OypoBoil. Koppekrtuposka
PEKOMEHJALUNUN TEXHOJIOTMYECKOW KapThl B 3aBUCUMOCTH OT
M3MEHEHHUs (PU3MKO-MEXaHMYECKUX CBOMCTB TOPHBIX MOPOJ.
PerymupoBanme wu aBTOMaru3amus —Iporecca OypeHus.
TpeOGoBanusi, TmpeAbABIsSEMbIE K peryisTopaMm Mojaydu
OypwJIbHOTO WHCTpYMEHTa. lIpuGopel, TpHUMEHSEMBbIE IS
KOHTpoJis Tmporecca Oypenus. Ilpumenenne OBM s
ONEPATUBHOTO KOHTPOJISI M ONITUMH3ALUU PEKUMOB OypeHHUSI.
OmnpeneneHre MOHATUS OCIOXKHEHUE. Buabl OCI0XKHEHUM.
[Tornomenust.  I'azonedreBonomnposBienus.  Hapymienue
OcJ10:xHeHUs1 NpH | yCTOMYMBOCTH CTEHOK CKBaXHUHBI. [IpHXBaThl U 3aTSKKU
OypeHuHU CKBAKUH KOJIOHHBI ~ TpyO, kemobooOpazoBanus. Crnenuduueckue
ocnoxkHeHus. OTpulaTesabHble MOCIEICTBUS OCIOKHEHU.
MeponpusTisi o NPeAYNPERKACHUIO OCIOKHEHUH.

[Tonstust 06 aBapusix B Oypenun. OTinuue aBapuil OT
16 | ABapuu B OypeHuH ocnoxkaennit. Kmaccudukarmus apapuii. [Ipodummakrraeckue
MEPOIPHSITHS 110 NPEAYIPEKISHUIO aBAPHIA.
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5.3. JlaGopaTopHbIil NPAKTHKYM He MPe1ycMOTpPeH

5.4. IlpakTHyecKkue 3aHATHUS

Tabauna 5
Ne Ne pazngena N
TemaTHKa NpaKTHYECKUX 3aHATHI (CEMHHAPOB)
n/n | THCHHUILINHBI
1 2 3
1 2 N3yueHne HCTOUHUKOB UH(POPMALIMH O T€0JIOTHH paiioHa
Y TEXHOJIOTUH OypeHHsl.
2 3 W3yuenust koHTponss OypeHuss (¢ pacmudpoBKOi
muarpamm ['MB u 3anucedt cranumii ['TK).
YcTaHoBIIeHNE XapaKTEPUCTUK CBOMCTB TOPHBIX OPOI U
3 4 UX HCIIOJIb30BAaHKE /JIs IPEABAPUTEIHHOIO BbIOOpaA THIIA
JI0JI0TA.
4 5 Pacnipenenenne paspe3a Ha HMHTEpPBaIbl OJUHAKOBOU
OypHMOCTH.
5 7 [IpoekTtupoBanue pexuma TypOMHHOro OypeHus (c
BbIOOPOM THIA 3a00MHOTO JBUraTeNs).
6 9 Pacuer OypuiIbHOM KOJOHHBI.
7 9 [TpoBepka OyprIIbHOM KOJOHHBI HA BUOPOYCTOMYHUBOCTb.
8 10 VYder ruIpaBIMYECKUX IapaMeTpOB MPOMBIBKH IMPH
MIPOEKTUPOBAHUHU YrayOseHus 3a00sl.
9 14 Bri0op onTuManbHOro pexxuMa OypeHHs 10 MEeTOJHKE
'AHT.
Beibop  onTuManbHOro  pexxuma — OypeHUs ¢
10 14 HCIOJb30BaHNeM MateMaruueckor monenn BHUUBT.
OxoHyYaTeIbHBIN BHIOOD THIA JOJIOTA.




6. Opranusanus camocTosiTeIbHON padoTsl ctyaeHToB (CPC) no aAncuuminxe
6.1. Tembl nust pepepara

1. TloHsATHE O LMKIIE CTPOUTEILCTBA CKBAXHUHBI U €ro cTpykType. ConepikaHue OCHOBHBIX
3TAIOB LIUKJIA CTPOUTEIILCTBA.

2. MexaHu3M pa3pylIeHus: TOPHBIX MOPOJI, BAABIMBAHUE KaK OCHOBHOM BHJI BO3/ICHCTBHS
BOOPY’KEHUS IIPU MEXAaHUUYECKOM pa3pyLIEHUH TOpHbIX opoa. CkaukooOpa3HOCTb
Ipolecca pa3pyleHusl TOPHbIX TOPOJ ITPH BAABINBAHUU.

3. Ocobennoctu Paspyui€Hus ropHbIX IOPOA IpHU JUHAMUYCCKOM BIAAaBJIMBAHUU. VcranoctHoe

paspylieHre TOpHBIX Topo. (4)

4. KOHCTpyKIMH KEPHOIPUEMHBIX YCTPOHCTB CO ChEMHBIMH U CTAllMOHAPHBIMA
KEPHOIPUEMHHUKAMHU.

5. Konctpykiuu OypuiibHBIX T0JI0BOK. Kitaccubukariusi rOpHbIX TOPO/I 110 TPYAHOCTH 0TOOpa
KepHa. IHCTpYMEHT CrelMaibHOTO Ha3HAYCHUSI.

6. IIuxooOpasHble, 3ape3Hble U (Ppe3epHbIC A0I0Ta; PACIITUPUTEIH; KATHOPHPYIOIIee-

[EHTPUPYIOIMNH UHCTPYMEHT; Ha3HAYCHUE, IPUHIIAIT PAOOTHI U 0OCOOCHHOCTH KOHCTPYKIIHH.

7. BnusHHe mapaMeTpoB peKUMa U TEXHOJIOTHH OYpEHUs Ha BBIXOJ KepHa. [IpuHIIHUIIEI
BbIOOpa KEPHOIIPHUEMHOTO YCTPOHCTBA U OYPUIIBHOM MOJIOBKH B Pa3HBIX YCIOBHUSX.

8. BrixonHas xapakTepHCTHKa 3JEKTpoOypa U (akTopsl, Biustomue Ha Heg. (7)

9. Pacuer nomycTUMO# 0CEBOM HAarpy3Ku Ha J070T0. CIIOCOOBI peryIupOBaHMs YaCTOTHI
BpaIlleHUs Baja JICKTpoOypa.

10. CoBmecTHas paboTa 351eKTpoOypa ¢ THAPOMOHUTOPHBIMH JI0JIOTAMU; TIPUHIIMIT pacyeTa
HE00XO0IMMOTO PacXoa MPOMBIBOYHOM KHUIKOCTH.

Y4eOHO-MeTOAMYECKOE o0ecnedyeHne ISl CAMOCTOSTeIbHON padoThI:
1. 3anusun B.I'., ABapuiiHble cuTyanuu B OypeHnu Ha HeQTh U Ta3 [ DIEeKTPOHHBIN pecypc]:
VYyeOHoe nocobue. / 3anusux B.I'., BaxpomeeB A.I'. - M. : Undpa-Unxenepus, 2018. - 508 c. -
ISBN 978-5-9729-0215-6 - Pexxum goctyma:
http://www.studentlibrary.ru/book/ISBN9785972902156.html
2. babasu 3.B., KoncTpykuust He(TsSHBIX U ra30BbIX CKBaXHH. OCIOXKHEHUS U UX MTPEOA0JIEHUE
[DnexTpoHHBI pecypc]: Yuebnoe nmocodue./ babdasu 2.B. - M. : Uadpa-Umxenepus, 2018. - 252
c. - ISBN 978-5-9729-0237-8 - Pexnm JIOCTYTIA:
http://www.studentlibrary.ru/book/ISBN9785972902378.html
3. Kapkamagze I'.I'., Mexanndeckoe paspyllieHHe TOPHBIX MOpoJ [DIeKTpOHHBIM pecypc] :
VYue6. mocobue st By3oB / Kapkamamze I'.I. - M: MUWsmarensctBo MOCKOBCKOTO
rocyJapcTBEHHOro ropHoro yHumsepcureta, 2004. - ISBN 5-7418-0301-6 - Pexxum poctyna:
http://www.studentlibrary.ru/book/ISBN5741803016.html
4. Kpeicuit H.U., TloBbimenue ckopocteid OypeHHs M A€OMTOB HE(TEra3oBBIX CKBAXKHUH.
Pa3paboTka 1 COBEpIIEHCTBOBAaHHE COCTaBOB OYPOBBIX PACTBOPOB, TEXHOJIOTUH M TEXHHUYECKUX
CPEICTB MEPBUYHOTO M BTOPUYHOTO BCKPBITHS MPOAYKTHBHBIX TTACTOB [ DIEKTPOHHBIN pecypc] /
Kpsicuit H.U., Kpanusuna T.H. - M. : Uadpa-Umxkenepus, 2018. - 340 c. - ISBN 978-5-9729-
0242-2 - Pexxum noctyma: http://www.studentlibrary.ru/book/ISBN9785972902422.html.

7. OueHoYHbIE CpecTBa


http://www.studentlibrary.ru/book/ISBN9785972902156.html
http://www.studentlibrary.ru/book/ISBN9785972902378.html
http://www.studentlibrary.ru/book/ISBN5741803016.html
http://www.studentlibrary.ru/book/ISBN9785972902422.html
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7.1 O0pa3en TeKylero KOHTPOJIs

KoHCcTpyKTHBHBIE 0COOEHHOCTH BOOPYKEHUS IIAPOIIECUYHBIX JOJIOT Pa3IMYHBIX MOJICICH.
KoncTpykimu onop mapomedHsix 1070T 1 ux kinaccudukamnms mo [OCT 20692-75.
[TpoMBIBOYHBIE CHCTEMBI MIAPOMIEYHBIX A0JIOT, UX Kiaccudukamus mo I'OCT 20692-75.
KoHCTpyKIus U COPTAaMEHT HacaloK.

Bnusinue KOHCTPYKTUBHBIX 0COOEHHOCTEH MPOMBIBOUYHBIX CUCTEM M KOHGUTYpALUU 10JI0Ta
Ha Ka4€CTBO OYUCTKH 32005 OT BBIOYPEHHOM MTOPOIBI.

3aKOHOMEPHOCTH HW3HAIMBaHUSA M (AKTOPBL, BIUAIOIIME HA €ro HHTEHCUBHOCTb.
HopmanbHblil 1 aBapUiHBINA U3HOC JOJIOT.

Kon st kpaTkoit 3amucu XxapakTepa U CTeIeHH U3HOIIEHHOCTH JI0JIOTa.

JlocToMHCTBa ¥ HEAOCTATKHU IIAPOLIEYHBIX JOJIOT [0 CPAaBHEHUIO C IPYTMMH BUIAAMU JOJIOT.
Knaccudukanus kepHOIPUEMHBIX YCTPOICTB.

. KOHCTpyKIIMM ~ KEpHONPUEMHBIX  YCTPOMCTB CO CBEMHBIMM M CTallMOHAPHBIMU

KEPHOIIPUEMHUKAMM.
KoHncTpykiiuu 0ypuiabHbIX TOIOBOK.
WMHCTpyMEHT creluaabHOro Ha3HaueHMsl, IPUHIUI paboThl U 0COOEHHOCTH KOHCTPYKIIMH.

7.2 Bonipocsl K NepBoii aTTecTanuu
3HayeHue OypoBbIX padoT B He(Tera3o00bIBAOLIECH U APYTUX OTPACIIAX HAPOJHOIO
XO034HCTBa.
Kpartkas xapakTepucTiKa COCTOSIHUS TEXHOJIOTUH U TEXHUKU OypeHUs CKBAXKHH.
[TonsiTue o ckBaxkuHe, €€ D3JIEMEHTaX, KOHCTPYKLHH, O IIOJIO)KEHHU OCH CTBOJIA B
IPOCTPaHCTBE.
Knaccugukarusi CKBaXHMH MPUMEHSIEMBIX B He(pTera3oa00bIBaroiell MpOMBIIUICHHOCTH: IO
Ha3HAYEHUIO, 110 MPOCTPAHCTBEHHOMY IOJIOKEHHIO OCH, IO XapaKTepy pa3MelleHHs yCThEB
U IPYTUM TIPU3HAKAM.
[ToHsiTHE O LIMKJIE CTPOUTENIBCTBA CKBAKUHBI U €T0 CTPYKTYPE.
CopepxaHyie OCHOBHBIX 3TAllOB 1IMKJIa CTPOUTENILCTBA.
[TonsiTHe 0 ciocobe OypeHus.
Krnaccudukanmst COBpeMEeHHBIX CIIOCOOOB.
Kpartkast xapakTepuCcTHKa CYIIIHOCTH KaXJI0To croco0a; JOCTOMHCTBA, HEJIOCTATKH, 00J1acTh
MPUMEHEHHUS, IEPCIIEKTUBBI Pa3BUTHSI.
@OyHKIMOHANbHAs cXeMa OypOBOIl YCTaHOBKH ISl BpaIllaTeIbHOTO OYpeHusl.
OCHOBBI MEXaHUKH TBEPABIX TEI.
[TonsiTHE O HANIPSAKEHHOM COCTOSIHMM U ITPOCTBIX BUAAX €TO.
MexaHuueckre CBOMCTBa TBEPABIX TEJ: YIPYTHE, JIaCTUYECKUE U POYHOCTHBIE.
TexydecTb 1 GOPMBI €r0 IPOSBIECHUS.
[ToHsITHE CIITOITHOCTH TOPHOM MOPOIBI.
HamnpsokeHHOE cOCTOSIHME TOPHBIX MOPOJ B HEZIpaxX 3€MJIH.
['eocTatnueckoe u 60KOBOE JaBJIEHNE KaK KOMIIOHEHThI TOPHOT'O JAaBJICHUS.
Koadduuuent 6okoBoro pacrmopa.
[TopoBoe (1T1acTOBOE) AaBlIEHUE B TOPHBIX MOPOIAX.
[TonsTHe 0 KO3 PUIHEHTE AHOMATILHOCTH ¥ aHOMAJIBHBIX MJIACTOBBIX JaBJICHUSX.
I'unpopaspsIB MOPOI.
[TonsiTue 06 MHAEKCE AaBICHUS THAPOPA3pPhIBA TIOPO.
MexaHnuyeckue CBOMCTBa TOPHBIX MOPOJ] IPU PA3IUYHbBIX BHAAaX HANPSKEHHOTO COCTOSHMUS,
BJIMSIONIME HAa HUX (aKTOPBHI.
Oco0OeHHOCTH HaNpsHKEHHOTO COCTOSIHMSI TOPHBIX TOPOJI IPU BIABIMBAHUHM JKECTKHUX
WUHJCHTOPOB.
Omnpenenenue mnokasareiaeii MEXaHHYECKUXCBOWCTB TOPHBIX MOPOJI METOJIOM CTaTUYECKOTO
BJIABJIMBAHUS IITAMIIA.
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Knaccugukarus TopHBIX TOPOJT IO MEXaHHYECKUM CBOHCTBAM.

Ckadko00pa3HOCTH MpoIIecca Pa3pyIICHUsI TOPHBIX TTOPOJT IPY BABIHBAHUH.

Brusiane auddepeHnnanbHOr0 J1aBICHUS, TEMIIEpaTypbl, CBOWCTB M KOMIIOHEHTOB
KUJKOCTEH OKPYKAIOIIEH CPpe/bl Ha TIPOIECC pa3pylIeHUs.

OCOOCHHOCTH pa3pylICHUs TOPHBIX TOPOJ TP JMHAMUYECKOM BJIaBIMBAHUH.

YcTanocTHOE pa3pylieHue TOPHBIX MTOPOI.

AOpa3uBHOCTH TOPHBIX MOPO/I.

[Tportiecc M3HANIMBAHUS U €70 XapaKTEPUCTUKH.

Mertobl n3ydeHus: abpa3uBHBIX CBOMCTB TOPHBIX IMTOPO/I.

Knaccugukarus abpa3uBHOCTH.

BypuMOCTh TOPHBIX MOPOJT M MX KJIACCH(HKAIINS, TIOKA3aTeIH OYpUMOCTH.

Knaccudukanus mopoaopa3pymaronero HHCTPYMEHTa 10 Ha3HAYCHHIO W IO XapaKTepy
BO3/ICHICTBUS Ha TOPHBIC TIOPOJIBI.

O06sacTh IPUMEHEHUS JOJIO0T PEKYIE-CKATBIBAIOIIETO U UCTHPAIOIIEES-PEKYIIETO ICHCTBUS.
[HIapore4Hbie 1010TA.

Oco0eHHOCTH KOHCTPYKIIUU, H3TOTOBJICHUS U KiIacCU(DHUKAITUS MAapPOIICYHBIX JOJIOT.
Coptament gosot 1o Boopyxenuio ('OCT 20692-75).

ATTECTAIIMOHHBIM BUJET Ne 1
MexaHu4eckue CBOMCTBA TBEPBIX TEII: YIPYTHE, IIIACTUYECKUE U IPOYHOCTHBIE.
TexyuecTs U GOPMBI €ro IPOSBICHUS.
[ToHsITHE CIITIOIITHOCTH TOPHOM MOPOJIBI.

7.3 Bonpockl KO BTOPOii aTTecTalinu
[TonsiTue 0 pexxume OypeHwUsl.
[TapameTpsl pexnma OypeHus: U KpUTepuu ero d3PPEeKTHBHOCTH.
3aKOHOMEPHOCTH PaOOTHI AOJOT.
HavanpHas mexaHudeckast CKOPOCTh MTPOXOJKU, TEMII NMAaJCHUSI MEXaHUUECKON CKOPOCTH BO
BPEMEHU U MPOAOIDKUTEIBLHOCTh PaOOTHI 10JI0TAa HA 3a00€ — MOKa3aTelu, ONpeaelIsole
KOHEYHBIE PE3yJbTaThl pabOThI J0JI0TA U MEXAHUYECKYIO CKOPOCTb IMPOXOJKH B JIH00O0I
MOMEHT OypeHHs.
®daxTop, BIUSIONINE HA MIOKA3aTeIu padOThI 10JIOT.
3aBUCHUMOCTH HAa4aJIbHOM MEXAHUYECKON CKOPOCTH IIPOXOJKHU, OT CBOMCTB TOPHOM MOPOABI,
TUIIA JI0JIOTA, OCEBOM HArpy3KM Ha HEro M 4acTOThl €r0 BpallleHHs, YCIOBUH peaau3aluu
MEXAHUYECKON MOIIHOCTU MOJBOAUMON K JIOJIOTY, BUJA, CBOMCTB, Pacxo/a MPOMBIBOYHOM
KUJKOCTH U CKOPOCTH UCTEUEHUs €€ U3 HacaJoK, BEIMYMHBI T'MIPaBIMUECKON MOIIHOCTH,
MOJIBOJIUMOH K J0JIOTY, TG depeHIMaTbHOTO JaBICHHUS.
Jnarpamma nu3mMeHeHHsl yrayOaeHus 10J10Ta 3a OUH 000pPOT OT OCEBOW HArpy3KHu.
[TyTn ynydieHus kayecTBa OUYMCTKH 3a004.
3aKOHOMEPHOCTH  HM3MEHEHHMS] MEXaHUYECKOW CKOPOCTHM TPOXOAKHM BO BpPEMEHH,
00yCJIOBJICHHbIE N3HAIIMBAHUEM 3JIEMEHTOB J0JI0TA.
Bnusinue pa3znuyHbIX (GaKTOpOB HA TEMIT CHHKEHHSI MEXAaHUYECKOM CKOPOCTH MPOXOJIKHU BO
BPEMEHHU U JOJITOBEYHOCTH OIOPHI 10JIOTA.
PanmonansHas mpoI0KUTEIHOCTE PA0OTHI 10JIOTA Ha 3a00€, BBIOOD €.
Pacuer Bpariaronero MOMeHTa 1 MOIIIHOCTH, HEOOXOAUMOM 1 paboTHI A0JI0Ta Ha 3a00e.
[TonsiTre 006 y1aJJleHHOM MOMEHTE.
@akTOpHl, BAUAIOIIUE HA BETUYHUHY YAECIBHOIO MOMEHTA.
Oco0eHHOCTH pa3pyIIeHUs] TOPHBIX IMOPOJ KOJBIEBBIM 3a00e€M TMpH OTOOpe KepHa, MpH
pacIIMpeHNH CTBOJIA PACILIUPUTEIS.
Crnenuduka CTyeH4aToro pa3pymieHus 3a0osi.
Criennduika pesxxuma OypeHust mpu 0T0ope KepHa.
BnusiHue mapameTpoB pekuMa M TEXHOJOTUU OypeHus Ha BBIXOJ KEpHa.
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[TpuHIIMTIBI BBIOOpPAa KEPHONMPHEMHOTO YCTPOWCTBA W OypUIIBHOH TOJIOBKM B Pa3HBIX
YCIIOBUSAX, YCTPOUCTBA U OYPUIILHOMN TOJIOBKH B Pa3HBIX YCIOBHSIX.

OcHoBHBIE TpeOOBaHMs K 3a00MHBIM JJBUTATEIISM.

Knaccudukanus 3a00iHBIX JBUTATEICH.

Typ600ypHL.

YCTpoiicTBO 1 NPUHIIMIT ASUCTBUS TYpOOOypa.

XapakTepucTUKa TYpOUHBI IPU IOCTOSTHHOM pacXoJie.

Kpurepuu ruipoAnHaMHYECKOT0 MO100Us B TypOHHAX.

®dopmyiibl 10100Us U UX IPUMEHEHHE.

Bunast Typ000ypoB, X JOCTOMHCTBA U HEIOCTATKH.

BuHTOBBIE 3a00MHBIE ABUTATEIIH.

VYerporicTBo 1 npuHuMn Aeicteust B3/1.

JIOCTOMHCTBA U HEIOCTATKU BUHTOBOI'O 3a00MHOI0 IBUrATEIsL.

OnexTpoOypsl. KOHCTPYKITUS IIEKTPOOYPOB B CUCTEME TOKOIIOABO/IA.

BeixosiHas xapakTepucTHKa 371eKTpoOypa 1 (hakTopsl, BIUAIOLINE HA HEE.

Oco0eHHOCTH TEXHOJIOTMH POTOPHOTO OYypeHUsl.

[TpyHUMIIBI HOPMHpPOBAHMS PACXOJa IPOMBIBOYHOM JKUAKOCTH M  PETYIUPOBAHUS
TU/IPABIMYECKON MOLIHOCTH, MOJBOUMOM K JI0JIOTY.

OrpanuueHus, HakJaJbIBa€Mble Ha PEXUM POTOPHOIO OypeHUs  TEeXHUYECKOU
XapaKTEPUCTUKON OYpOBOM YCTAaHOBKH M MPOYHOCTHIO OYPHIIBHOW KOJIOHHBI.

CriocoObI KOHTPOJIS 32 OTPAOOTKOM J10JIOT IPU POTOPHOM OYpEHUHU.

OCOOEHHOCTH TEXHOJIOTHH TypOMHHOTO OYpeHUs: B3aUMOCBSI3b TapaMETPOB PEKUMA.
BiusiHue auHaMuuHOCTH paboTHI 10J10Ta HA YacTOTY BpallleHus Bajia TypOoOypa.
[TpuHIMIIBI pacueTa XapaKTEpHBIX 3HAUEHUN YacTOThl BPALEHHUS Bajla MPU MOCTOSHHOM
pacxoie MIPOMBIBOYHOU KUAKOCTH.

Pacuer pacxoma NPOMBIBOYHOH >KHIKOCTH, HEOOXOJUMOTO ISl yCTOWYMBOW pPabOTHI
TypO0Oypa npu 3a1aHHON 0CEBOM Harpy3ke Ha J10JIOTO.

KoHTposb yacToThl BpalieHus Baja Typoooypa.

Crioco0b! perymupoBaHMsl YaCTOThI BpaIlleHUsI.

[lpunnunel BeIOOpa OuMaMeTpa, THIA M YHCIA CEKIUA TypOoOypa, a Takke pacxoja
IPOMBIBOUHOM KHMJIKOCTU AJIs1 OypeHHs CKBaXKUH.

OO61ue 3aTpaThl MOLUTHOCTH Ha Mpoliecc TYypOMHHOTO OypeHHsL.

KoadduunenTs! nepenaun MOLUTHOCTH Ha 3200 ¥ MyTH UX MOBBILIEHHUS.

Oco0eHHOCTH TEXHOJIOTHH OypEeHUs C TOMOIIBI0 PEAKTUBHO-TYPOUHHBIX JBUTaTENIEH.
B3anMocBsi3p mapamerpa pexuma OypeHus npu ucnosb3oBanuu B3/1.

KommuiekcHasi xapakTepucTHKa COBMECTHOM paboThl cucteMbl «Hacoc-B3/l-nonoro-nopoaa
32005 P MOCTOSTHHOMPACXO/1€ TPOMBIBOUHON KHJIKOCTH.

Bnustaue nuHaMudHOCTH pabOTHI 10J10Ta HA YacTOTy BpatieHus Baita B3/1.

[Tpuniuns! BeIOOpa auameTpa M uucna cekuuit B3J[, a Takke pacxona MpOMBIBOUYHON
KUAKOCTHU 111 OypeHHs CKBAXKUHBI.

KoadduimenTs! nepenaun MOITHOCTH Ha 32001 U MyTH WX MOBBILICHHUS.

Oco0eHHOCTH TEXHOJIOTHH OypeHUs C IOMOIIBIO AIEKTPOOYpPOB.

B3anmMocBs3b mapamMeTpoB pexxuma OypeHus U UCTIOIb30BaHUH JIEKTPOOypa.

Pacder nonmyctumoii 0ceBoil Harpy3KH Ha J0JIOTO.

Crioco0b! perynmupoBaHyst YacTOThI BpaIllleHUs Bajia 3JeKTpoOypa.

CoBMecTHas pabota 31eKTpoOypa ¢ THMIPOMOHUTOPHBIMU JIOJIOTAMM; MPUHIUI pacyeTa
HE00XO0/IMMOT0 PacXoa MPOMBIBOUHOM KHJIKOCTH.

Koaddurments mepenayrt MOITHOCTH Ha 32001 U IMTyTH UX IMOBBIIIICHUS.

ATTECTAIIMOHHBIN BUJIET Ne 1
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Pacuet Bpamaroriero MoMeHTa ¥ MOIITHOCTH, HEOOXOIMMOM st paboTHI A0JI0Ta HA 3a00€.
[TonsiTHe 00 yaneHHOM MOMEHTE.
®dakTophI, BIUSAIONIME HA BEJTUYUHY YACIHHOIO MOMEHTA.

7.4 Bonpochl K 3a4eTy

[TonsiTve 0 HANPSKEHHOM COCTOSIHUM U MIPOCTHIX BUAAX €TO.
MexaHnnyeckne CBOMCTBA TBEPJIbIX TEJ: YIIPYTHE, MJIACTUYECKUE U TPOUYHOCTHBIE.
TexyuecTs 1 GOPMBI €ro MPOSBICHUS.
[ToHsITHE CIITIOIIHOCTH TOPHOM MTOPOJIBI.
HanpspkeHHoe cocTosiHuEe TOPHBIX MTOPOJ B HEJPax 3€MITH.
['eocTarnueckoe u GOKOBOE JaBJIEHNE KaK KOMIIOHCHTHI TOPHOTO JIABJICHUS.
Koaddumuent 60koBoro pacropa.
[TopoBoe (Tu1acToBo€) AaBiI€HUE B TOPHBIX OPOIaxX.
[TonsiTre o ko3 uieHTe aHOMATHLHOCTH U AHOMAJIBHBIX IJIACTOBBIX JABICHUSX.

. I'mapopaspsIB OPOI.
. IlonsTHE 00 MHIEKCE NaBICHUS THIPOPA3PbIBA TIOPOJ.
. Mexanndeckre CBOMCTBA TOPHBIX MOPOJ PU Pa3JIMYHBIX BUAAX HANPSKEHHOIO COCTOSHUSA,

BJIMSIIOIME HA HUX (PaKTOPBHI.

3HavyeHre OypoBbIX padOT B HEPTEra30100bIBAIONICH U APYTHX OTPACIIIX HAPOTHOTO
X0341CTBA.

KpaTkas xapakTepucTUKa COCTOSIHUS TEXHOJIOIMH U TEXHUKHU OypeHUS! CKBaXKUH.

[TonsiTne O CKBaxkuHE, €€ DJJIEMEHTaX, KOHCTPYKLHH, O IIOJIOKEHHH OCU CTBOJIA B
IIPOCTPAHCTBE.

Knaccugukanus ckBaxMH NpUMEHSIEMbIX B He(pTerazono0bIBaroiieil MpoOMbIIUIEHHOCTH: IO
Ha3HAYEHUIO, [I0 IPOCTPAHCTBEHHOMY IOJIOKEHHUIO OCH, TI0 XapaKTepy pa3MELIeHHs YCThEB
U IpYyTUM NpU3HAKaAM.

[ToHsiTHE O LIMKIIE CTPOUTENILCTBA CKBAKUHBI U €r0 CTPYKTYpE.

CopepxaHye OCHOBHBIX 3TAllOB LIMKJIA CTPOUTENIBCTBA.

[Tonsitue o cocobe OypeHwus.

Knaccugukaius coBpeMeHHBIX CIIOCOOO0B.

KpaTkas xapakTepucTHKa CYIIHOCTH KaX/10Ir0 Crocoda; TOCTOMHCTBA, HEJOCTATKU, 00JIacTH
IIPUMEHEHNUS, IEPCIIEKTUBBI Pa3BUTHSL.

@yHKIMOHaIbHAs cxema OypoBOM YCTaHOBKH ISl BpALaTENIbHOTO OypeHusl.

OCHOBBI MEXaHUKH TBEPABIX TEIL.

Oco0OeHHOCTH HaNpsHKEHHOTO COCTOSIHMSI TOPHBIX TOpPOJ IPHU BIABIMBAHUHM KECTKHUX
WHJCHTOPOB.

Omnpenenenue rnokasarenaeii MEXaHUYECKUXCBOWCTB TOPHBIX MOPOJI METO/A0M CTaTHYECKOTO
BJaBJIMBaHM ILITaMIIA.

Knaccugukanus ropHsIx Mopoj o MEXaHU4eCKUM CBOWCTBaM.

Ckauko00pa3HOCTh Ipoliecca pa3pylIeHusi TOPHBIX MOPOJ IPY BAABIUBAHHH.

Bnusnue auddepeHunanbHOro JaBi€HHs, TeMIlepaTypbl, CBOMCTB M KOMIIOHEHTOB
KUAKOCTEN OKPYKAIOIIEH CpeJlbl Ha IPOLECC pa3pyLIEHUS.

Oco0eHHOCTH pa3pyLIEHUs TOPHBIX MOPOJ MPU AMHAMUYECKOM BJ/IaBIIMBaHUU.

VYcTanocTHOE pa3pyllieHNE TOPHBIX TOPOJ.

AOGpPa3sUBHOCTb FTOPHBIX MOPOJI.

ITpouecc U3HAMMBAHUS U €70 XapaKTEPUCTUKH.

MeTtoapl u3ydeHus: abOpa3suBHBIX CBOMCTB TOPHBIX TTOPOJI.

Knaccugukarus abpa3uBHOCTH.

BypuMocCTh rOpHBIX OPOJ U UX KiIacCUpUKaLUs, TOKa3aTed OypUMOCTH.

Knaccugukaus mnoponopa3pyliaroniero HHCTpyMeHTa MO Ha3HAuYeHHWIO W 10 XapakTepy
BO3/ICIICTBUS HA TOPHBIE TOPO/IBI.

OO6nacTh TpUMEHEHHS J0JIOT PEKYIE-CKABIBAIOIIETO U UCTUPAIOIEe-PEXKYILETO ICHCTBHSL.
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[Tapoireynbie 0y0TA.

Oco0eHHOCTH KOHCTPYKILIUH, U3TOTOBJICHHS U KJIACCU(HUKAIMS IAPOIICYHBIX J10JIOT.
Copramenr gonot o Boopyxenuto ('OCT 20692-75).

KoHcTpyKkTUBHBIE 0COOEHHOCTH BOOPYKEHUS IIAPOMICYHBIX JOJI0T Pa3IMYHBIX MOJICIIECH.
KoHcTpykinu onop mapormiedHnsix 1010T 1 ux kinaccudukamnus o ['OCT 20692-75.
[TpoMBIBOUHBIE CHCTEMBI IIAPOMICYHBIX 00T, UX kiaccupukanus no 'OCT 20692-75.
KoHcTpyKius u cOpTaMeHT HacaIoK.

BnusiHre KOHCTPYKTHBHBIX OCOOCHHOCTEH MPOMBIBOYHBIX CUCTEM M KOH(MUTYpAllUU A0JI0Ta
Ha Ka4eCTBO OYUCTKHU 320051 OT BRIOYPEHHOM MOPO/IBI.

3aKOHOMEPHOCTH H3HAIIMBaHUA M (AKTOPBI, BIHIIOMIME HA €ro HMHTEHCHBHOCTb.
HopMmanbHblii 1 aBapuiHbBINA U3HOC JA0OJIOT.

Kon s kpaTkoii 3anucu XxapakTepa U CTEIEHH U3HOLIEHHOCTH J10JI0Ta.

JlocTonMHCTBA U HEAOCTATKHU MIAPOLIECYHBIX JOJIOT MO CPABHEHUIO C APYTUMU BUAAMHU JOJIOT.
Knaccugukarus KepHOIPHEMHBIX YCTPOUCTB.

KoHCTpyKIIUM ~ KEpHONPUEMHBIX  YCTPOHCTB CO CBHEMHBIMH U  CTAallHOHAPHBIMH
KEPHOIPUEMHHUKAMH.

KoHncTpykiiuu 6ypuabHBIX TOJIOBOK.

WMHCTpYyMEHT CcrienuaabHOro Ha3HAuYSHHsI, TPUHIUI PaOOThl 1 0COOEHHOCTH KOHCTPYKIIHHA.
[TonsiTue o pexume OypeHus.

[TapameTpsl pexuma OypeHus: 1 KpuTepun ero 3PPeKTHBHOCTH.

3aKOHOMEPHOCTH PabOThI AOJOT.

HavanbHas MexaHudeckasi CKOPOCTh IPOXOJKU, TEMII NaJCHUSI MEXaHUUECKON CKOPOCTH BO
BPEMEHH U MPOJOJKUTEILHOCTh Pa0OTHI JOJ0Ta HA 3a00€ — MOoKa3aTeld, OMpeeIiolIne
KOHEYHBIE PE3yJbTaThl pabOThI J0JIOTA U MEXAHUYECKYK) CKOpPOCTb IPOXOJKU B JIFOOOM
MOMEHT OypeHHUsI.

®axTop, BIUSIOIINE HA MIOKA3aTeIU padOThI 10JIOT.

3aBHUCHUMOCTH Ha4YallbHOM MEXaHUYECKOM CKOPOCTH MPOXOJKHU, OT CBOMCTB TOPHOM MOPODI,
TUIIA JI0JIOTA, OCEBOM Harpy3KM Ha HETO M YacTOThl €ro BpAIleHMs], YCIOBHM peanu3aluu
MEXaHUYECKOM MOIIHOCTH MOIBOJUMOM K JOJOTY, BHJA, CBOMCTB, pacxojia MPOMBIBOYHON
KUJKOCTU U CKOPOCTH UCTEUEHUS €€ M3 HAcaJ0K, BEIUYMHBI THJIPaBINYECKON MOLIHOCTH,
HOJIBOJIUMOH K J10JIOTY, TU(HEpEeHIIMATBHOTO 1aBIeHHUS.

Junarpamma nu3mMeHeHHsl yrayOsaeHus 10J10Ta 3a OJUH 000pPOT OT OCEBOW Harpy3KHu.

[TyTn ynydieHus kadyecTBa OUYMCTKH 3a004.

3aKOHOMEPHOCTH  HM3MEHEHHS MEXaHWYECKOW CKOPOCTH TPOXOAKHM BO BpPEMEHH,
00yCJIOBJICHHbIE N3HAIIMBAHUEM 3JIEMEHTOB J0JI0Ta.

BnusiHue paznuyHbIX (PaKTOPOB HA TEMI CHUKEHHUSI MEXaHHMUECKON CKOPOCTH MPOXOJKH BO
BPEMEHHU U JOJITOBEYHOCTH OIOPHI 10JIOTA.

PanmonansHast mpoA0KUTENIBHOCTS PabOTHI 10710Ta Ha 3a00€, BBIOOD €€.

PacueT Bpaiaroiiero MOMEHTa 1 MOLITHOCTH, HEOOXOIMMOM 7151 pabOTHI 10J10Ta Ha 3a00e.
[TonsiTre 00 y1aleHHOM MOMEHTE.

@DaKTOpbI, BAUAIOIINE Ha BETUYUHY YACTbHOIO MOMEHTA.

Oco0eHHOCTH pa3pyIIeHUs] TOPHBIX IMOPOJ KOJBIEBBIM 3a00e€M TMpH OTOOpe KepHa, MpH
pacuIMpeHNH CTBOJIA PACILIUPUTEIS.

Crneuunguka cTyneHuaToro pazpyuieHus 3adosi.

Criermnduka pexxuma OypeHust mpu 0T0ope KepHa.

BnusiHue mapameTpoB pekuMa U TEXHOJIOTUU OypeHus Ha BBIXOJ KEpHa.

[TpuHIMOBl BBIOOpPa KEPHONPHUEMHOI'O YCTpoicTBa M OypHJIBHOW TOJOBKM B Pa3HBIX
YCIIOBUSIX, YCTPOMCTBA U OYPHIIBHOM T'OJIOBKU B Pa3HBIX YCIOBHSIX.

OcHoBHBIE TpeOOBaHMs K 3a00MHBIM JIBUTATEIISM.

Knaccudukanus 3a00MHbIX JBUTATENCH.

TypOoOypsl.

YeTpoicTBO U MPUHLIMIT AeHCTBUS TypOoOypa.



Oo0Opa3zen Ousera

MI/IHI/ICTEPCTléO HAYKHN U BI)ICIHEFP OBPA3OBA¢HI/I}I POCCHPTCISOVI OEJIEPALIMN
I'PO3HEHCKHWU I'OCY IAPCTBEHHBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMeHH akagemuka M.J[. MunmoHIKoBa

,Z[I/ICIII/[IIJII/IHa «TexHomorus 6ypeHI/IH He(bTHHBIX M T'a30BBIX CKBAXXHUH»

Nuctutyr__HedTH 1 raza npoduis «bypenne HeQTIHBIX ¥ Ta30BBIX CKBAXKHHY» CEMECTP
buner 1

1. Bsaskocts raza
2. PacTBOpHMOCTB ra30B B HETH U BOJE
3. IlpoHnmnaeMocTb FOPHBIX MOPO.

YTBEPXAIO:
«_» 201 r. 3as. kadenpoit «kbPOHI'M» Xananos A.I11.




7.5 Onncanue noka3saresieil ¥ KpUTepueB OLIEHUBAHUSI KOMIIETEHIMA HA Pa3/IMYHBIX 3Tanax ux ¢GopMupoBaHus, ONNMCAHUE

INIKAJbI OICHUBAaHUA.

HHaHpreMbIe pe3yJbTaThbl OCBOCHUA

Kputepun oneHuBaHusl pe3yJbTATOB 00y4YeHUs

menee 41 0a110B

41-60 6ays10B

61-80 6asL10B

81-100 6as10B

HaumenoBanue
OLIEHOYHOI'0

CNOATICTRA

Bompocsr
pyOexHOI
aTTeCTAIHU.

KOMIIeTeHIUH
(Hey10BJIETBOPHUTE/ILH|(Y10BJIE€TBOPHUTEILHO (xopo1o) (OTJIMYHO)

OIIK-12 Cniocoben o0OecrieqyrBaTh MOBHIIIEHUE HAJIEKHOCTH TEXHOJIOTHIECKAX MAIIMH U 000PYIOBaHHS HA CTAIAMSIX MPOSKTUPOBAHUS, U3TOTOBICHHS U
PKCIITyaTaluu
3HATh: OCHOBHEIC TECPMUHBI, CDpaFMeHTaprIe C(i)OpMHpOBaHHBIe, C(i)opMI/IPOBaHHLIe
OTpeIeTICHUs, KPUTEPUU U TIOKA3ATEIN SHAHMS HO COEpIKALIHe
HaJISKHOCTH U PaOOTOCITIOCOOHOCTH Hemnousuble 3Hanus OTHCTBHBIE TPOBEHI CUCTEMATUYECKUE
TEXHOJIOTHYECKUX MAIIUH, U 3HAHUS
000DV/IOBAHUS HA CTATIUIX SHaHUA
YMeTh: UCIIOJIb30BaTh OCHOBHBIE
MaTEeMaTHYECKHUE METO/IbI pacuera u YMeHus HOJIHbIE, CdopMupoBanmbie
QHAIM3a HAJIS)KHOCTH TEXHOJOTUICCKIX YacTuyHbIe yMECHHUS Henonxbie ymeHust JIOIYCKaIoTCA
MAaIIiH U 000pyIOBaHUs HA CTATUAX HeGOIbIINE OIIHOKH YMCHHA

[MPOCKTUPOBAHHA, U3TOTOBJICHUA U

BuiageTh: METO/IOM HaXOXKACHUS MTyTH
TIOBBIIICHUA HAACKHOCTU
TEXHOJOTHYECKHUX MAIlliH U
000pyTIOBaHUS HA CTAUAX
MPOEKTUPOBAHUS, U3TOTOBJICHUS U
PKCILTyaTaIruu

YactuuHoe BJIaJACHUC
HaBBIKaAMH

Hecucremarnueckoe

IMPUMCHCHUC HABbBIKOB

B cucrematnueckom
MPUMCHCHUUN
HaBBIKOB
JOIYCKaroTCs
poOebt

Ycnentnoe u
CUCTEMATHUECKOE
MPUMEHEHNE HAaBbIKOB

OK3aMeHaIMOHHBI
€ BOIIPOCHI




8. Oco0eHHOCTH peau3aluy JMCUUILIHHBI 1JI HHBAJIUI0B 1
JIMIL C
OrPAHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

JUis  oCylIecTBIEHHSI MNPOUEAYpP TEKYIIEro KOHTPOJS YCIEBAEMOCTH H
MPOMEXYTOUHOM aTTecTalliy 00y4aroIUXCs CO3/aHbI (DOHIBI OLICHOYHBIX CPECTB,
aanTUPOBAHHbBIC IJIi WHBAJIMAOB W JIMI C OrPAaHUYEHHBIMH BO3MOKHOCTSMU
3I0pOBbSi M TMO3BOJISIIOIIME OLIEHUTh JOCTH)KEHHE HWMHU 3alUIJaHUPOBAHHBIX B
OCHOBHOM 00pa3oBaTebHOW MpPOrpaMMe pe3yJbTaTOB OOy4YeHHUS U YpPOBEHb
c(OPMUPOBAHHOCTU BCEX KOMIIETEHIMM, 3asBJICHHBIX B 00pa30BaTEIbHOU
nporpamme. @opMa NpoBEAEHUS TEKYLIEH aTTeCTaluu JUIsl CTYJE€HTOB-UHBAIUIOB
YCTaHABIIMBAETCS C YYETOM HHAMBHUAYAJIbHBIX IMCUXO(DU3MUECKUX OCOOEHHOCTEH
(ycTHO, MHUCBMEHHO Ha Oymare, MMCbMEHHO Ha KOMITBIOTEPE, B (POpME TECTUPOBAHUS
u 1.11.). [Ipu TectupoBanuu s CIaOOBUIALINX CTYJIEHTOB MCIIONb3YIOTCS (POH/BI
OLICHOYHBIX CPEICTB C YKpyHHEHHbIM wmpudTtoM. Ha sk3aMeH mnpurnamaercs
COMPOBOXKIAIOIIMM, KOTOPbIA O00ECIEUMBAET TEXHUYECKOE COIMPOBOXKIECHUE
ctyaeHty. Ilpy  HEOOXOAMMOCTH  CTYACHTY-MHBAIUAY  INPEAOCTaBISAETCS
JOTIOJIHUTEJIbHOE BpeMsl [ TOJATOTOBKM OTBETa Ha HK3aMeHe (WU 3ayere).
OOyuaroiuecs ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSMHM 3JI0POBbSi M OOyyaromuecs
WHBAIUBl OOCCIECYMBAIOTCA TEYATHBIMU W JJIEKTPOHHBIMU 00pa30BaTEIbHBIMU
pecypcamu (TporpaMMbl, yueOHbIE TTOCOOUS 1JISI CAMOCTOSITEILHOM paOOThI U T.11.) B

(bopMax, aJalITUPOBAHHBIX K OIPAaHHYCHHAM HX 3I0POBbAd W BOCIIPHUATHUA

uH(bOpMAaITIH:
1) JUTSI MTHBJTAIOB | JIUI] C OTPAaHUYCHHBIMHA BO3MOYKHOCTSIMU 370POBBS 1O
3pPEeHHUIO:

- A cJenbIX: 3a7aHusl JUIsl BBIIOJHEHUS Ha CEMHUHapax U MPaKTHUYECKUX
3aHATUSAX OQOPMIISIIOTCS pelibeHO-ToueuHbIM mpudToM bpaiinsg unm B Buze
ANIEKTPOHHOIO  JIOKYMEHTa, [JOCTYITHOIO C IIOMOIIBIO  KOMIIBIOTEpPA  CO
CHEIHATM3UPOBAHHBIM ~ MPOTPaMMHBIM ~ OO€ClEYeHHeM JJisi  CIIENbIX, JIH0O
3QUUTHIBAIOTCS ACCUCTEHTOM; IMHUCbMEHHBIC 3aJaHUSl BBINOJHSIOTCS Ha Oymare
penbedHO-TOYeuHbIM  mpudTom  bpailings  wam  HA  KOMIBIOTEpE €O

CIICHUAIM3UPOBAHHBIM IIPOIrpaMMHBIM obecreueHruEM JJI1 CJICTIBIX h1%(80)



HAJMKTOBBIBAIOTCA ACCUCTEHTY; OOy4YaroIIMMCs JUIsl BBIIIOJIHEHUS 3aJaHUsl IpU
HEOOXOJUMOCTH MPEAOCTABISAETCSI KOMIUIEKT NHUCbMEHHBIX NPUHAIJICKHOCTEH U
Oymara s nUChbMa penbePHO-TOYCUHBIM MIpuPTOM bpaiins, KoMIbIOTEp €O
CHELMATU3UPOBAHHBIM POTPAMMHBIM 00€CIIEUEHUEM IS CIIETIBIX;

- NSl CJA00BUAAIIMX: OOECIEUMBACTCS WHIWBUIYAIbHOE pPABHOMEPHOE
ocBemieHue He MeHee 300 okc; OOydaromUMCsl AJI BBINIOJHEHHS 3aJaHus MPU
HEOOXOJMMOCTH MPEIOCTABIIAETCS YBEINYUBAIOLIEE YCTPOMCTBO; BO3MOYKHO TAKXKE
MCITOJIb30BAaHUE COOCTBEHHBIX YBEIUUYMBAIOIINX YCTPONCTB; 3aaHUS JJIsl BBIIIOJIHEHUS

3a1aHui 0(OPMIISIOTCS YBEIIMYCHHBIM IIPUQPTOM;
2) JUUIS. THBAJIMIOB M JIUI] C OTPAHUYECHHBIMH BO3MOKHOCTSIMU 3I0POBbS 1O
CIayXy:

- IJIS TOIYXHMX U ¢J1a00C/IbIIIAIINX: obecrieunBaeTCs HATMYHE
3BYKOYCHJIMBAIOIICH anmapaTypbl KOJUIGKTHBHOTO ITOJIb30BaHUS, TIPH HEOOXOIMMOCTH
0OydJaromumMcs IPEI0CTABISAETCS 3BYKOYCHIIMBAIOIIAs annapaTypa HHIUBUAYaJIbHOTO
MIOJIb30BAHUS; IPEIOCTABIISIOTCS YCIYTH CYpIONIEPEBOIUNKA;

- IJIsl CJIENOTJIYXHUX JOMYCKAeTCsl TMPHUCYTCTBUE ACCHCTCHTA, OKA3bIBAIOIIETO
ycnyrd  THdJIOCYpAoNepeBOAYMKa  (MMOMUMO  TpeOOBaHHWM,  BBITTOITHSIEMBIX
COOTBETCTBEHHO JISI CJICTIBIX U TITYXHX);

3) JUTSL JIAI] C TSDKENBIMA HAPYIICHUSIMU PEUH, TIYXUX, CIIA00CIHBIIIAIINX

JEKIIMM ¥ CEMUHAPBI, IPOBOJUMBIE B YCTHOH (popme, MpOBOJAATCA B MHUCbMEHHOU
dopwme;
4) IJId MHBAJIWAOB MU JIUII C OFpaHI/IquHBIMI/I BO3MOKXHOCTAMU 3I[OpOBBH,

HMEKIUX HAPYIIEHHUS ONIOPHO-IBUIATEILHOIO aANNapara:

- 7S UL C HApYLICHUSMH OIMOPHO-IBUraTEeNIbHOTO armnapara, HapylIeHUsIMU
JBUTATETbHBIX (QYHKIMHA BEPXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHUX
KOHEYHOCTEW: MHCbMEHHBIE 3aJaHMs  BBINOJHSAIOTCS HA  KOMIBIOTEPE  CO
CHELMATU3UPOBAHHBIM  [IPOTPAMMHBIM ~ 00€CIIEYeHHEM WM HaJIUKTOBBIBAIOTCA
ACCUCTEHTY; BBINOJHEHUE 3aJaHUM (TECTOB, KOHTPOJIbHBIX PaboT), MPOBOAUMBIE B
MUCbMEHHOW (dopme, TPOBOIATCS B yCTHOM (opme myrem ompoca, Oecembl ¢

00y4Jarommnmcs.



9. YueOHo-MeTOAUYeCKOe U HH(OPMALIMOHHOE O0ecnieyeHue JUCIUIIMHBI
9.1. IlepeyeHb OCHOBHOIi Y4eOHOIi JUTEepPaTypbl, PeECyYpcoB CeTH

I/IHTepHeT, HCOﬁXOI{I/IMLIX JJIA OCBOCHUSA NUCIHUIIJINHBI

1. Bapeukwuii FO.B. Bypenue HeTAHBIX 1 ra30BbIX CKBaxHH. Akagemus, 2003.

2. bacapeirun FO.M., bynaroB A.U., IlpocenkoB FO.M. Texnomnoruss OypeHuss HEPTIHBIX U
ra3oBbiX ckBakuH. -M.: Heapa, 2001. -312 c.

3. bypoBele cTanku u OypeHHE CKBaXHUH. bypeHue He(TSHBIX M Ta30BbIX CKBaKUH
[DnexTpoHHBIN pecypc]: madopaTopHblid npakTukym/ M.B. MypanxaHoB [u ap.].— DIEKTpoOH.
TekcToBbIe naHHble.— CtaBponodib: CeBepo-KaBkasckuii ¢enepanbHblii yHHBEpcUTET, 2017.—
136 c.— Pexxum pocryma: http://www.iprbookshop.ru/69376.html.

4. bacapeirusa FO.M., Bynatos A.W., [Ipocenkos FO.M. Bypenne HeTSIHBIX U Ta30BbIX CKBAKHH.
-M.: Henpa, 2002. -299 c.

5. babasu D.B. MnxeHnepHsie pacyeTsl npu OypeHun [DiekTpoHHBIN pecypc]/ babasu D.B.,
Uepnenko A.B.— DnekTpoH. TekctoBbie ganabie.— M.: UHppa-Umxenepus, 2016.— 440 c.—
Pesxxum noctyna: http://www.iprbookshop.ru/51724.html.

9.2. IlepeyeHb METOAMYECKHX YKA3aHHUI A1 00yYAIOIIMXCH MO0 OCBOEHUIO THCHUILTHHBI
(B BUJI€ IPUIIOKEHNUSA).

10. MaTepuaibHO-TeXHHYECKOe o0ecredeHne JUCIMILTUHbI

JUisi mpoBeleHUs JIEKUUU TOJb3YIOTCA IUIaKaTaMU, MakKeTaMu OYypHIIbHBIX
UHCTPYMEHTOB U 000PYIOBaHUS.

TexHnueckue cpeacTBa 00y4eHus: — COCPEAOTOUEHBI B Ta0OPaTOPUAX Kadeapsl
«BPOHI'M» (11a6. 2-33, 2-30 u 2-35).

B nabopatopuun conep:kaTcsi 3JE€KTPOHHbIE BEPCUU JIEKIIMI METOIUYECKUX
YKa3aHHUM K BBITOJTHEHUIO IPAKTUYECKUX 3aJaHUMN.

11. lonosiHeHNs 1 MI3MEHEHUA B pado4eil mporpaMMe Ha y4eOHbIH roj
JlomonHeHus: ¥ U3MEHEHUsI B pabouyue MpOTrpaMMbl BHOCSITCSI €KETOJIHO Tepes

HA4yaJioM HOBOTro yudeOHOro rojga mo ¢opme. M3MeHeHus: AOMKHBI OPOPMISATHCS
JIOKyMEHTAJIBHO U BHOCSITCSI BO BCE YUTEHHBIE IK3EMILISIPHI.


http://www.iprbookshop.ru/69376.html
http://www.iprbookshop.ru/51724.html

Mpunioxenune

MeTtoauyeckue yKa3aHus 110 OCBOCHHMIO JUCHHUILIMHBI
«TexHoJiorust OypeHuss HePTAHBIX M ra30BbIX CKBAKHH)

1. MeToanuyeckue ykazaHus JJis 00y4arouuxcs no MIAHMPOBAHUIO U
OpPraHM3aly BpeMeHH, He00X0AUMOr0 /IJIs OCBOCHHSI JUCIHUIJIMHBI.

H3ydeHne pekoMeHayeTcsl HauaTh ¢ O3HAKOMIICHUS ¢ paboueil MporpaMMoi TUCIUIUIMHEL, €€
CTPYKTYpOIl U copeprkaHueM pas3ziesnoB (Moaylneit), (POHIOM OLIEHOYHBIX CPEACTB, 03HAKOMHUTHCS C
yu4eOHO-METOINYECKUM 1 UH(POPMAILIMOHHBIM 00€CIIeYeHUEM JUCIIUILINHBL.

Jucturmuna «TexHonorus OypeHus HeTSHBIX U Ta30BbIX CKBAKHH)» COCTOUT U3 3
CBSA3aHHBIX MEXIy CO000I0 TeM, O0ecleuynBarolIuX

[I0CJIE0BATEIbHOE U3YUEHNE MaTepraa.

OOyuenue no gucuuiuiiHe «TexHosoruss OypeHUs HE(TAHBIX M Ta30BBbIX CKBaKUH»
OCYILECTBIISICTCS B CIEAYIONMX (hopMax:

1. AynuTtopHble 3aHATHS (JIGKIIUU, IPAKTUYECKUE 3aHATHUSA).

2. CamocrosiTennpbHass paboTa CTyAeHTa (IOArOTOBKA K  JICKIUSM, OPaKTUYECKUM/
OPaKTUYECKUM 3aHATHAM, Tecram/pedeparam/maoknanaM, U MHbBIM (opMaM NHCbMEHHBIX padoT,
BBITNIOJIHEHHUE aHaIM3a KEHCOB, MHAUBUAYaIbHAsI KOHCYJIbTALUS C IPE0/IaBATEIEM).

3. UnTepakTuBHBIE (QOPMBI TMPOBEJACHUSA 3aHATHH (KOJUIOKBUYM, JIEKLHUSA-AHCKYCCHS,
TPYIIIIOBOE pelleHue Keica u Jip.hopmabl).

VuebHbII Marepuan CTPYKTYpUpPOBaH M M3y4YeHHME JUCLUIUIMHBI IPOU3BOAMUTCA B
TEMaTHYECKON mocienoBaTenbHOCTH. KaxxaqoMy OpakTHUECKOMY 3aHATHIO M CaMOCTOSITEIIbHOMY
U3YyYEHHUIO MaTepuaia IMpeIIecTBYeT JIeKIUs Mo JaHHOM Teme. OOydaromuecs caMOCTOSITENbHO
IPOBOJST MPEABAPUTENBHYIO IOJTOTOBKY K 3aHATHUIO, IPUHUMAIOT aKTUBHOE U TBOPUYECKOE y4acTUe
B 00CY)XJICHUH TEOPETHUYECKUX BOIPOCOB, pazdope MpOOJIEMHBIX CUTyalluil M MOMCKOB IyTEeH HMX
pemieHus. MHorue mnpoOiembl, HU3ydaeMmbleé B Kypce, HOCSAT JUMCKYCCHOHHBIM XapakTep, 4To
Ipe/rnonaracT MHTEPaKTUBHbIN XapakTep MIPOBEICHUS 3aHATUI HA KOHKPETHBIX TPUMEpax.

Onucanue [IOCIEA0BATEIBHOCTH JIEHCTBHN

oOyuJarorerocs:

[Ipy wm3ydeHuu Kypca cieayeT BHUMATENbHO CIyIIaTh M KOHCIEKTHPOBAaTh MaTepual,
u3JaraeMblii Ha ayAMTOpPHBIX 3aHATHAX. [l ero MHOHMMaHMA M KayeCTBEHHOIO YCBOEHUS
PEKOMEHIYETCs CIIeYIOIast TOCIEeN0BATEIbHOCTD ACMCTBUM:

1. Tlocne oxkoHYaHUs Y4eOHBIX 3aHATHHM A 3aKpEIUIEHUs MaTepuana NpPOCMOTPETh U
00yMaTh TEKCT JIEKIUH, MPOCIIYIIaHHOM cerojHs, pa3o0paTh paccMoTpeHHble mpumepsl (10 - 15
MHUHYT).

2. Ilpu MoOATrOTOBKE K JIEKIUH CIIEAYIOUIETO JHS MOBTOPUTH TEKCT IMPEIBITYIICH JIEKIINH,
OJyMaTh O TOM, Kakast MOKeT ObITh cieaytomas tema (10 - 15 munyr).

3. B Teuenue Hepenu BHIOpATh BpeMs i pabOTHI C IMTEpaTypoil B Onbmmoteke (o 1

qacy).

4, HpI/I MMOATOTOBKEC K HNPAKTHYCCKOMY 3aHATHUIO IMOBTOPUTH OCHOBHBLIC IMOHATHA IO TEMC,
U3y4UTh TpUMeEphl. Pemias KOHKPETHYIO CHUTYallMi0, - [PEIBAPUTENBHO TIOHITh, KaKOH
TeOpeTI/I‘-IeCKI/II\/’I MaTc€pural HY>XHO HCIIOJIb30BAaTh. HamernTs mian pelICHNA, HOHpO6OBaTI) Ha €ro
OCHOBE PEIuTh | - 2 MPaKTUYECKUE CUTYALUH.

5. Metoanyeckue yka3aHusi o padore o0y4yawuuxcsi BO BpeMsi NpOBeACHUS
JeKIHH.

Jlekiuu  garoT  OoOydaromUMCS CHUCTEeMATU3UpPOBAaHHBIC 3HAHHWS 1O  JTUCIUILIMHE,
KOHI_[eHTpI/Ip}IIOT X BHHUMAHHC Ha HaI/I60J'Iee CJIOXKHBIX W BaAXHBIX BOHpOCElX. ,HeKI_[I/II/I O6I>I'—IHO
U3JIAraloTCs B TPAAULIMOHHOM WM B TPOOJIIEMHOM cTujie. [Ijist cTy/IeHTOB B OOJNBIIMHCTBE CITy4aeB B
npobaeMHoM ctuie. [IpoOaeMHBIN CTHIIH TTO3BOJISET CTUMYJIMPOBATh AKTUBHYIO TTO3HABATEIBHYIO
JESTENIbHOCTh 00YYAIOIIUXCS U UX UHTEPEC K TUCHUIUTHHE, (OPMHUPOBATH TBOPUECKOE MBIIIJICHHE,
HpI/I6eFaTI) K HpOTI/IBOHOCTaBHeHI/IHM 158 CpaBHeHI/ISIM, aeaaTrb O606HIGHI/I${, aKTI/IBI/ISI/IpOBaTI) BHUMAHUC
00y4JaromUXCsl MMyTeM IMOCTAaHOBKHU MPOOJIEMHBIX BOIPOCOB, OOMIPSATEH JUCKYCCHIO.

Bo Bpemsi JIEKIIMOHHBIX 3aHATHA PEKOMEHIYETCS BECTH KOHCIEKTHPOBaHUE YYEOHOTO



MaTepuaia, oOpamars BHUMaHue Ha (OPMYJIUPOBKU U KaTETOPUH, PACKPHIBAIOLIUE CYTh TOTO WU
WHOTO SIBJICHUSI, JIA TIPOIIECCOB, BBIBOJIBI U MTPAKTHYECKUE PEKOMEH IAIUH.

KoHcnekT nexiuu jtydiiie noapa3esiaTh Ha MyHKThI, COO0asi KPaCHYIO CTPOKY. DTOMY B
Oonpmiol  ctemeHu OyayT cmocoOCTBOBATh  BONPOCH  IUIAHA  JIGKIUH, MPEIIOKEHHBIE
npenogaBarensiM. CreayeT oOpamarb BHUMAaHUE Ha aKIEHTHI, BBIBOJBI, KOTOpPbIE JeJIaeT
nperno/iaBaTesb, OTMe4ast HauboJee Ba)KHbIE MOMEHTHI B JIEKIIMOHHOM MaTepHalie 3aMeYaHUIMU
«BAXKHO», «XOPOIIO 3aIOMHUTHY U T.M. MOXXHO AeNaTh 3TO U C IOMOIIBIO Pa3HOIBETHBIX MapKepOB
WIH Py4eK, O JICPKUBAsi TCPMUHBI U ONIPEICTICHUSI.

Ilenecoobpa3Ho paszpaboTarh COOCTBEHHYHO CHCTEMY COKpalleHUd, a0OpeBHATyp H
cumMBoJIOB. O/THAKO TPH JanbHEHIIeH paboTe ¢ KOHCTIEKTOM CHMBOJIBI JIYYIIE 3aMEHUTh OOBIYHBIMU
CJIOBaMU Jis1 OBICTPOrO 3pUTEIILHOTO BOCIIPUSTUS TEKCTA.

PaboTtast Hajg KOHCHEKTOM JIEKIUi, HEOOXOOMMO HCIIONB30BaTh JIUTEPATYPy, KOTOPYIO
pPEKOMEHI0BaNl IpernojaBareib. VIMEHHO Takas cepbe3Has, KpOmoTiuBas paboTa ¢ JEKIHOHHBIM
MaTepHaJIoM MO3BOJIHT IITyOOKO OBJIAIETh TEOPETHUECKUM MATEPUATIOM.

Temaruka nekuuii Jaetcst B paboyeii mporpaMMe JUCITUTLINHBL.

6. MeToauyeckue yKa3aHus ody4yaommumest no MOAT0TOBKE K
NPaAKTHYeCKUM/CEeMHUHAPCKUM 3aHATUSIM.

Ha mnpakThyeckux 3aHATHSX TPUBETCTBYETCS AaKTUBHOEC Yy4YacTHE B OOCYXICHHH
KOHKPETHBIX CHUTYyallHi, CIHOCOOHOCTh Ha OCHOBE IOJYYEHHBIX 3HAHMM HaXOJUTh Haubolee
3¢ (eKTUBHBIE PEHICHUS TOCTABICHHBIX MPOOJIEM, YMETh HAaXOIUTh TOJIC3HBIA JTOTIOTHHTEIBHBIN
MaTepua Mo TeMaTUKe CEMUHAPCKUX 3aHSITHIA.

Crynenry pPEKOMEH/TyeTCs CIIeyIoIast cxema MOATOTOBKH K
MPAKTUYECKOMY/CEMHUHAPCKOMY 3aHSTHIO:

1. O3HaKOMJICHHE C TUIAHOM MPAKTHYECKOTO 3aHSTHSI, KOTOPBIA OTpa)XxaeT Co/epiKaHue
MPEJIOKEHHON TEMBIL;

2. [IpopaboTaTh KOHCIIEKT JICKIIHIA;

3. [IpounTaTh OCHOBHYIO JIUTEPATYPY.

B mpouecce moAroToBKM K NPAKTHUECKUM 3aHATHUAM, HEOOXOJUMO 0OpaTuTh 0coboe
BHHMaHHE Ha CaMOCTOSITENIbHOE HM3y4eHHE PEKOMEHJIOBaHHOW nutepaTyphl. [lpu Bceil momHOTE
KOHCTICKTUPOBAHUS JICKIINY B HEW HEBO3MOKHO U3JIOKUTH BECh MaTepHall H3-3a JIMMHUTA aYAHTOPHBIX
gacoB. [loaTomy camoctosiTenbHass paboTra ¢ ydeOHMKaMH, Y4eOHBIMH MOCOOWSMHU, HAyYHOM,
CIIPAaBOYHOM JIMTEPATypOil, MaTepuajaMy TIEPHOJIUYECKUX u3AaHuM W HHTepHeTa sBIsSEeTCS
Haubosee 2(HEeKTUBHBIM METOJAO0M MOTYUYSHHsI JOTOTHUTENbHBIX 3HAHHH, TTO3BOJISET 3HAYUTEIHHO
aKTHUBU3MPOBATH MPOIIECC OBJIAJICHUS] MHQPOpMaIMEl, CIOCOOCTBYET Oosiee TIIyOOKOMY YCBOCHHIO
M3y4aeMoro matepuana, GopMHUPYeT y CTYIEHTOB OTHOIIIEHHE K KOHKPETHOU mpobieme. Bce HOBBIE
MOHSITHS TT0 M3y4aeMOl TeMe HeO0OXOIMMO BBIYYHTh HAWU3YyCTh W BHECTH B TJIOCCApHid, KOTOPBIN
11e1eco00pa3HO BECTH C CAaMOT0 Haydaja U3y4yeHHs Kypca;

4. OTBeTUTH Ha BOIPOCHI MJIaHAa IPAKTUYECKOI0/CEMUHAPCKOr0 3aHATHS;
5. BremoaHNUTE fOMaIHee 3aJaHue;

6. [TpopaboTath TECTOBBIE 331aHUS U 3a]1a4H;

7. [Tpu 3aTpynHeHusX chopMyIHpPOBATH BOIIPOCH! K MPETOAABATEIIIO.

Pesynbrat Takoit paboThl JOIKEH MPOSIBUTHCS B CIIOCOOHOCTH CTYI€HTa CBOOOTHO OTBETUTH
Ha TEOPETHYECKHE BOIPOCHI MPAKTUKYyMa, BBICTYNATh U Y4aCTBOBATh B KOJUIEKTUBHOM OOCYKJIEHUU
BOIIPOCOB M3y4ya€MOW TEMBbI, NPABUJIbHO BBINOJIHATh NPAKTHUUECKHUE 3aJaHUS W HHBIE 3aJaHMUS,
KOTOpBIE JAtOTCs B OHJIE OLIEHOYHBIX CPEJICTB AUCIUILINHBI.

4. Meroauyeckue YKa3aHUsi OOy4alOUIMMCS 10 OPraHM3alMH CAMOCTOSITeJbHOM
padoThbI.

[lens opraHuzanuy caMOCTOSITEIbHON paboOThl MO AucuuIuIMHE «TexHosorus OypeHus
He(TAHBIX U TAa30BbIX CKBAXHUH» - 3TO YIiyOJeHHe U pacllupeHHe 3HaHuM B o0xacTu HePTIHOU
IIPOMBIIIJIEHHOCTH,

(dbopMupOBaHNE HAaBbIKA U UHTEPECA K CaMOCTOSATEIbHON TO3HABATENbHOM e TEIbHOCTH.

CamocrosTenbHas paboTa OO0ydaloIUXcs SBISIETCS BaKHEHIIMM BHJIOM OCBOEHUS
COJIepKAHUS IUCLUILINHBI, TOJTOTOBKH K IIPAKTUYECKUM 3aHATUSAM U K KOHTPOJIbHOH padote. Crona




e OTHOCATCS M CaMOCTOATEIbHOE YIIIYOJIEHHOE M3Y4YeHHE TeM IUCHUIUIMHBL. CaMoCTOosSTeTbHas
pabota mpencTaBisieT coOO MOCTOSHHO JICHCTBYIOLIYIO CHUCTEMY, OCHOBY OO0pazoBaTEIbHOIO
mpolecca U HOCUT HCCIIEOBATEIbCKUN XapaKTep, YTO MOCIYKUT B OyIylleM OCHOBAaHUEM IS
HAITMCAHMS BBIMTYCKHON KBaJIM(DUKAIIMOHHOW pa0OThI, MPAKTHYECKOTO MPUMEHECHHS TOTYyYEHHBIX
3HaHW.

Opranuzanys caMOCTOSITENIBHOM pa0OThl OO0Yy4arOUIMXCs OpPUEHTUPYETCS HAa aKTHBHbBIE
METOJIbl OBJIQJICHUSI 3HAHUSMHU, PA3BUTHUE TBOPUECKUX CIOCOOHOCTEH, Mepexo] OT MOTOYHOIO K
WHANBUIYAIN3UPOBAHHOMY O0yUYEHUIO, C YI€TOM MOTPEOHOCTEH U BO3MOKHOCTEH TUIHOCTH.

[IpaBuiibHas opraHU3alUsi CaMOCTOSITENIbHBIX Y4EOHBIX 3aHATUH, UX CHUCTEMAaTUYHOCTb,
1eecoo0pa3Hoe MIaHUPOBAaHUE Pa0OUYero BpEeMEHU IMO3BOJIICT CTYJIEHTaM Pa3BUBATh YMEHHS U
HABBIKM B YCBOCHHH M CUCTEMAaTHU3alMU MpUoOpeTaeMbIX 3HaHUI, 0OecrieunBaTh BHICOKUI YPOBEHb
YCIIEBAEMOCTH B TIEPUOJ OOYUCHHUS, TTOTYYUTh HABBIKH IMOBBIICHUS TPO(HECCUOHATLHOTO YPOBHSI.

CamocTtosTenbHas paboTa peaan3yercs:

- HETIOCPEJICTBEHHO B IMPOLIECCE AyTUTOPHBIX 3aHATUNA - Ha JICKIHUAX, MPAKTUYECKUX
3QHSITHSIX;

- B KOHTaKTe C Mpeno/iaBaTeieM BHE PAMOK PACIUCAHUS - HA KOHCYJIbTAIMAX 110 Y4eOHBIM
BOIPOCAaM, B XOJI¢ TBOPUYECKUX KOHTAKTOB, MPU JTUKBHUIAIUU 330JKEHHOCTEH, MPU BBIIOJIHEHUU
WHAUBUAYAIbHBIX 3aJaHUI U T.1.

- B Oubnuoreke, noma, Ha kKadeApe MpH BBHINOJIHEHUH OO0yJarOlmIMMCS Y4YeOHBIX U
MPAKTUYECKHX 3a7ad.

Buast CPC u kputepuu olieHOK
(mo 6amnbHO-periTunroBoil cucreme ' THTY, CPC ouenuBaercs B 15 6anioB)
Pedepar
Jloxmazg
Occe
Yyactue B MEPONPUSTUSIX

NS

TeMbl A1 CaMOCTOSTENBHOW pabOTHl MPOMKCAaHBI B pabodel MmporpamMme JUCIUTUIAHBL.
D¢ eKkTUBHBIM CPEACTBOM OCYIIECTBIECHUS OOYYaIOLUIMMCS CaMOCTOSTENIbHOW PabOThl SBISETCS
AIIEKTPOHHAsT MH(POPMAIMOHHO-00pa3oBaTeabHasl Cpela yHHMBEPCUTETa, KOTOpass oOecnednBaeT
JOCTYI K y4eOHBIM IIaHaM, pabo4YuM MporpamMMaM JAUCHUILIMH (MOIYJel), MPakTHK, K U3JaHUIM
AIIEKTPOHHBIX OMOIMOTEYHBIX CHCTEM.



CocraBuTen:

norieHT Kadenpsl «kbPOHI M »

3aB. kadenpoii «kcbPOHI'M» K.T.H., TOIIEHT

CoriacoBaHo:

3aB. kadenpoit «TMO» K.T.H., JOLEHT

Hupexrop IYMP, k.¢-M.H., T1O1IeHT

/B.A. MycxaHos/

/A 1. Xananos/

/A.A. Dnbmyp3aes /

/M. A. Maromaesa/



