[lOKYMEHT NOANMUCaH NpOCTO# 3NeKTPOHHOM NOANMUCHIO
MHbopmauus o Bragenbue:

O10: MMIE TR RETBO HAYKU U BBICIIETO OBRA3OBAHUS POCCHMCKOM ®EJEPALINN
[omkHo P s w
Nlara m;‘}’cammﬂ%rggcymmwmmm HE®TSIHOMU TEXHAYECKHA YHUBEPCUTET

YHUKanbHbIA rlporpaMMHbIVI KNtou: HH aKaJeMHuKa M II[ MHJ]JIHOHIIIHKOBa
236bcc35c296f119d6aafdc22836b21db52dbc07971a86865a5825f9fa4304cc

«YTBEPXIIAIO»

IlepBsIii MpopekT HTY

padekoB

KoL R ) o 2021r.

PABOYAS ITPOIPAMMA

AHCHHILTHHBI
«bypenne HEQTIHBIX U TA30BBIX CKBOKWHY

HanpasieHne moaAroToBKU
21.03.01 Hedreraszosoe aemno

HanpasiaenHocts (mpoguis)
«IKCIuTyaTanus ¥ o0cIyKUBaHHE OOBEKTOB JIOOBMH HEDTH»

Ksanmudukarus
bakaaasp

I'ox Havana moarorosku - 2021

['po3nsrit - 2021



1. Ileam u 3axa9u AU CIHUHILIAHBI

Lenp mnpemnomaBanusi AUCUUIUIMHBL «bypeHHe HE(TAHBIX U Ta30BbIX CKBAKHH» -
03HAaKOMHTH CTYIIEHTOB CO croco0amMu OypeHHUs! CKBa)KMH, OCHOBAMU TEXHOJOTUU OypeHHS U
3aKaHYMBAHHUA CKBAXXHH, METOJaMH TE€PMETHYHOM H30JALMU HE(PTEra3oHOCHBIX OOBEKTOB, C
OCJIO)KHEHHSIMH, KOTOpPBIC MOTYT BO3HHUKHYTh NpH OypeHHWH W 3aKaHYMBAHUM W BIHATH B
JanbHEHIIEM Ha SKCIUTyaTallMi0 CKBKWH M JaXKe Ha pa3pabOTKy MECTOPOXKICHHHA B IIEJIOM;
II0Ka3aTh BO3MOJKHBIC PE3EpPBBI MOBBIIICHUS Ka4yecTBA CKBAKUH M CHIKEHHE CTOMMOCTH WX, a
TaKXe MyTH MOBBIIECHUS (P (PEKTUBHOCTH.

B pesynprare m3yudenus aucuuIiMHbl «bypeHume HE(QTSIHBIX M TA30BBIX CKBAXHUH»
CTYACHTHI JOJDKHBI IPUOOPECTH HABBIKM IPAMOTHOTO BBIOOpA CIIoco0a BCKPHITUS TPOTYKTHUBHBIX
O00BEKTOB M NPOEKTUPOBAHUS KOHCTPYKIHMH CKBAXXHH, KaK JOJTOBPEMEHHBIX KaIlUTaIbHBIX
COOpY’KEHH, HAYyYUTHCSI HA COBPEMEHHOM YpPOBHE 3HAaHHMU BBHIOMpaTh OYypOBBIC PACTBOPHI IS
BBICOKOKAQUYECTBEHHOTO BCKPBITHS HE(TEra30HOCHBIX TOPH30HTOB, pa3padaThIBaTh TEXHOJIOTHIO
TepPMETUYHON HW3OJIALUN TPOHUIIAEMBIX TOPOJA W HAAEKHOW 3alIMThl OO0CATHBIX KOJOHH OT
KOPPO3UH, KBUTN(HINPOBAHHO OLIEHUBATH KAYECTBO CKBAYKUHBI.

2. MecTo q1ucuUNIUHBI B cTpyKType OI1

HaHHaﬁ[ JUCHUINIIMHA ABJIACTCA BapHaTHBHOﬁ 4aCTbIO HpO(I)eCCI/IOHaHBHOFO OHUKIIA. [[J'IH
HN3YUCHUA KypcCa Tpe6yeTcs[ 3HAHUC. XHWMHHU, THAPABIWKH, TCPMOJUHAMUKH, OCHOBBI
He(bTeFaBOBOl"O AcJia U ICOJI0TH.

B cBoro oyepeanb, I[aHHI)If/'I KypC, INOMHUMO CaMOCTOATCILHOI'O 3HAYCHUA, SBJIACTCA
npez[meCTBy}omeﬁ ,Z[PICI.[PIHJ'IHHO?I AJI1 KYPCOB: XUMUSL 6ypOBBIX IIPOMBIBOYHBIX U TaMIIOHAKHBIX
PacTBOpPOB, THUApPABIMUKA 6ypeH1/1$1, nmoa3€MHasA THUAPOMCXaHUKA, TIIOA3C€MHAaA TI'HApaBJIMKa,
MAaTEMATUYCCKHUEC MCTO/bI B HG(I)TCFEBOBOM JACIIC.

3. IlepeueHb MIaAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUS MO AUCUUILIMHE (MOIY.II0),
COOTHECEHHbIX C HHAMKATOPAMH JOCTUKEHUS KOMIIEeTeHIUH

Tao6auma 1

Ko mo ®I'OC NuaukaTopbl J0CTHKEHUS Ilnanupyemblie  pe3yJibTaThbl

o0y4yeHHsT 1O JAUCUHMILJIHHE

3YB)

IIpodeccnonaibHbIe
IIK-1  cnocoGHocts | ITK-1.1 3HaeT OCHOBHBIE | 3HATH:
OCYIIECTBIISATh U | IPOU3BOJICTBEHHbIE  MPOLECCHI, | - UCTOPUIO pa3BUTHS
KOPPEKTHPOBATh IpeCTaBIISIoIINe enuHyto | HeTerazoBoii orpaciuy;
TEXHOJIOTUYECKHE LENOYKY HE(TETa30BbIX | - TEXHOJOTHIO W  TEXHHUKY
IIPOLIECCHI TEXHOJIOTHUH, OypeHus: He(TAHBIX M Ta30BBIX
He(Tera3oBoro MK-1.2 ymeer IIpU | CKBAXUH;
HPOM3BOJICTBA B | B3aUMOJICHCTBUU C CEPBUCHBIMHU | - TEXHHUKY M  TEXHOJIOTHIO
COOTBETCTBUU C | KOMIAHWSIMA ¥ CHENHaTHCTaMu | 100bau He(TH;
BbIOpaHHOW  c(epolt | TEXHMYECKUX CIy’)K0 | - OCHOBBI  Pa3paboOTKu U
npodeCCHOHATBEHON KOPPEKTUPOBAThH JKCIUTyaTaluu  He(PTSIHBIX U
JeSITeIbHOCTH TEXHOJIOTMYECKHE IPOLECCHl C | Fa30BBIX MECTOPOXKIECHUI;
Y4ETOM pEaIbHOM CUTYaIlHH,




IK-1.3 HuMeeT HABBIKH
PYKOBOJICTBa
IIPOU3BOICTBEHHBIMHU
mpoleccaM ¢ IPUMEHEHUEM

COBPEMEHHOT0 O00OpYy/IOBaHUS U
MaTepUasoB.

yMeThb:
-OLICHUTb OCHOBHOM YpPOBEHb
TEXHUKHU U TEXHOJIOTUH OypeHHUs,
pa3paboOTKU W AKCIUTyaTallk |
CKBa)XKHH;

-BBITIOJIHSATh npocTenmme
pacueTbl o BBIOOPY
obopymoBanus sl GOHTAHHOU U
HACOCHOM J10OBIUY;

BJAJIETh:
- HeoOXOJMMOM 3JIEMEHTapHOM

Hay4YHO-TEXHUYECKON 0asoii
IPOM3BOJIUTh pacyeTsbl B
HeTera3oBoi OTPACIIH.
IMK-12 Cnocobnocts | IIK-12.1 3HaeT HOpMaTUBHBIC | 3HATH:
BBITIOJTHATH PAa0OTHI 110 | IOKYMEHTHI, CTaH/IAPTHI, | BEIMIOJHEHUE TEXHOJOTHYCCKHX
COCTaBJICHUIO JICHCTBYIOIIINE WHCTPYKIIUH, | MHOKEHEPHBIX ~ pacueToB  MpHU
MIPOEKTHOM, METOJIMKH TIPOSKTUPOBAHUS B | CTPOUTEIILCTBE CKBAKHUH.
ciryxeOHoM HedTerazoBol OTpaciu; —
OKyMEHTAIIuH B | [IK-12.2 ymeer paspabGarbiBarh )
AOKYM 1l y pasp BbIOMpaTh  OOOpyIOBaHUE U
COOTBETCTBUU C | TUTIOBBIC MIPOCKTHBIE,
5 - N 5 yCTaHABIIMBATh  ONTHMAJIbHBIC
BBIOpaHHOW  c(epoil | TeXHONIOruYeckne U paboune
p (1)13 P YCIOBHS €ro paboThl, YMETh
npoeCCUuOHATBHON JIOKYMEHTBI € HCIOIB3OBAHUEM | L\ o MOy ueHHEIE
SITCIIBHOCTH KOMITbIOTEPHOT! N
ACATCITLHOC OMIIBIOTCPHOTO SHAHHS B MPAKTHICCKON
MPOCKTHUPOBAHUS
P P NEeSITeJIbHOCTH ~ MHXXCHEPOB B
TEXHOJIOTUIECKUX MPOIECCOB;
K-12.3 pon ’ obnactu OypeHus u
e umeer HaBBIKW | o crnyatammn HOTSHBIX U
MCTIONB30BATE  MHHOBAWMOHHEIC | o0t oo
METOABI JUIs pEIICHUs 3a7ad
BJIa/1eTh:
MIPOSKTUPOBAHUS
HaBBIKAMU COCTaBIICHUS
TEXHOJIOTUYECKHIX u
TEXHUYECKOTO  MPOEKTa  Ha
MIPOM3BOJICTBEHHBIX TPOIIECCOB B .
. CTPOUTENHCTBO CKBAXKHH;
He(Tera3oBoi OTPACIIH. .
HaBBIKAMH  CaMOCTOSITEIIbHOM

OLICHKH U aHaJIU3a IPOMBICIIOBOU
CUTYallHH.




4. O0beM AUCHHMILVIMHBI H BBl y4e0HOH padoThI.

Tadauna 2
N Bcero uacos/3.ex. Cemectp
Bun yueOHo# padoThI 5 1
(01010) 390 (01010) 390
Konraxrhas padota | o0/1 g0 | 16/044 | 68/1,88 | 16/0,44
(Bcero)
B ToMm uncne:
Jlexun 34/0,94 | 8/0,22 | 34/0,94 | 8/0,22
[IpakTnueckue
3aHATUS
Jlabopatoprre 34/0,94 | 8/0,22 | 34/0,94 | 8/0,22
paboThI
Camocrosenkas 76/2,1 |128/3,555 | 76/2,1 | 128/3,55
paboTa (Bcero)
B toM uucne:
KypcoBoii mpoexr
Pedepar 10/0,27 | 30/0,83 | 10/0,27 | 30/0,83
Temsl nasg
CaMOCTOSATENILHOTO 56/1,55 | 88/2,44 | 56/1,55 | 88/2,44
U3YYeHUS
[TonroroBka K 3a4eTy 10/0,27 | 10/0,27 | 10/0,27 | 10/0,27
Bua oryeTrHOCTH 3ad4. 3a4. 3a4. 3a4.
Oo6masn
TPYLOEMKOCTE 144 144 144 144
aucuumimael - Yac
4 4 4 4
3au. ex.
5. Conepikanue IUCHUNTHHBI
5.1. Pa3gennl JUCIUIIIMHBLI 1 BUALI 3aHATHI
Taoauna 3
Jlekm. Jao.
HaumenoBaHue pa3aesa Bcero
Ne 3aH. 3aH.
JMCIMILIMHBI 110 JacoB
n/n qackl qyacel
cemectpam 0®0 | 0®0 | 0®O
OcHoBHbIC PyHKINH H
1 KJIaccupuranus 2 2 4
MPOMBIBOYHBIX
JKHAKOCTe
Metoasl u3mepeHnus
o | MapameTpos 9 9 4
NMPOMBIBOYHBIX
JKHAKOCTE
PerynupoBanue cBoicTB
3 | NPOMBIBOYHBIX 2 2 4
JKMAKOCTE




Marepuanbl 1js
NMPUTOTOBJIEHHUS U
4 | peryJiMpoBaHuUsI CBOMCTB 2 2 4
MPOMBIBOYHBIX
JKHUAKOCTEH

IIpoMbIBOYHBIE
KHIKOCTH

IIpurorosjieHue u
oOopynoBaHue
NpuMeHsieMoe NpH
NPUTOTOBJICHUH
NPOMBIBOYHBIX
JKHUIAKOCTEH

O4ucTKa NPOMBIBOYHBIX
JKHUAKOCTEH

CpoiicTBa, QyHKIUH H
KJIaccupuranus
TAMIIOHAKHBIX
MaTepHaJIOB

Martepuanbl 1 100aBKH
AJISl IPUTOTOBJICHUSI U

9 N 4 4 8
peryJiupoBaHus CBONWCTB
TAMIIOHAKHBIX CMecei
TamnoHa:KHbIe
10 | pacTBOpBI HA OCHOBE 4 4 8
BSIKYIIMX BellecTB
TamnoHa:KHbIe
11 | pacTBOpBI HA OCHOBE 4 4 8
OpraHu4yecKnx BelecTB
12 ITIpupomxooxpanubie 5 5 4
MeponpuATHS
5.2. Conep:kanue pa3ieioB AUCHUTLIMHBI
Taoauna 4
Ne HaumeHoBaHue
Copaepxxanue pasgena
n/m | pasjgesa JMCOUHUIIMHBI
1 2 3
1 Beenenue. Knaccugukaius ckBaXuH 10 11eJIeBOMY Ha3HAYEHUIO, IIOHITHE O
[ToHsiTHE O CKBaXXMHAX. | IUKJIE CTPOUTEILCTBA CKBAXKUHBI U €€ CTPYKTYPE.
CriocoBh1 Gypens. Be10op criocoba 6ypenus, kiaaccupuKkausi COBpeMEeHHbIX
> g SoKIX croco0oB OypeHus: yAapHO-KaHATHOE, BUOPAITMOHHOE, IITHEKOBOE
ypeHue Herayoo
KB ¥ KOMOMHHMPOBAHHOE. Y CTAHOBKH U CTaHKHU JAJIsl OypeHHUs,
' 000py/I0BaHNE U UHCTPYMEHT.
l'opHble MOpoJBl, ciararoniye pa3pe3 HeQTSHBIX U Ta30BbIX
CKBAKUH MECTOpPOXKACHUN. DPU3NKO-MEXaHUUECKUE CBOMICTBa
R ———— rOpHOM Mopoabl. AGPa3sUBHOCTh TOPHBIX MopoA. HackleHHOCTh
ropsbIx nopo/1. [Toposoe nasienue. KoappuimenT aHoMaabHOCTH
3 | yerond Oyperz IJIaCTOBOro (MOpoBoro) naeneHus. MHpaekc reocratnyeckoro

HC(I)TSIHBIX H ra30BbIX
CKBa>XHH

JaBJICHHA. HaHpH)KCHHOC COCTOsIHUC TIOpoA B CCTCCTBCHHBIX
YCIIOBHUAX 3aJICTAHUA U B OKPECTHOCTH CKBAKWHBI. I'eocTatmueckas
TEMIICpATypa r'OPHLBIX MMOPOA U TEIJIOBOM PCKUM CKBAKUHBI.




BypoBeie nmomora s OypeHuss 0e3  orOopa KepHa:
KOHCTPYKTUBHBLIC OCO6CHHOCTI/I JIOIMaCTHHIX, H1apoOUICYHBbIX,
QJIMa3HbIX W TBEPJOCIUIABHBIX JOJOT, WX JOCTOWHCTBA W
HE/IOCTAaTKH, 00JIaCTH IpUMEHeHus. bypoBbie fonoTa i OypeHust
¢ 0TOOPOM KepHa — KOJIOHKOBBIE J10J10Ta. [IpHHIMITHAIbHAS cXeMa
KOJIOHKOBOTO JOJIOTa, COCTOSIIEr0 M3 OYpWUIBHOH TOJIOBKH U
KEPHOIIPUEMHOT0 ycTpoicTBa. KOHCTPYKTHBHBIE OCOOCHHOCTH

4 [loponopaspymaromuii | JOMACTHBIX, ILIAPOIIEYHBIX, @JIMa3HBIX M TBEPIOCIUIABHBIX
UHCTPYMEHT. OypUJIbHBIX TOJOBOK, MX JIOCTOMHCTBA M HEAOCTATKM, OOJIACTH
npuMeHeHHns. KOHCTpYKTHBHBIE OCOOCHHOCTH KEpPHOIPHEMHBIX
YCTPOICTB CO ChEMHBIM KEPHOIIPUEMHHUKOM, UX TOCTOMHCTBA U
HEJO0CTaTKH, 00JacTM NpUMEHEHHUs. [IpuemMHbIEe KOJOHKOBBIE
J10J10Ta, UX JIOCTOMHCTBA M HEJOCTaTKH, 00JIACTH NPUMEHEHHS.
BypoBble os0Ta cnenualbHOrO Ha3HaueHus. BecromorarenbHbie
MHCTPYMEHTBI: KalIuOpaTOphl, paCIIUPUTEIIH.
BypoBble ycTaHOBKH U 000py10BaHME, aIMa3HOE KOJIOHKOBOE
5 KomnonkoBoe Oypenue. Oypenue, 6eckepHOBOE OypeHHe, KOMIUIEKC ¢ TUAPOTPACTIOPTOM
BypunbHas KoJI0OHHA. KepHa. DJeMeHTbl OypHIIbHOM KOJIOHHBI, TUIIBI OYpUIIBHBIX TPYO,
POCKTHPOBAHNE KOMIIOHOBOK M PacyeT OypHIIbHBIX KOJIOHH.
Hazauenue u kinaccupukanmyss HPOMBIBOYHBIX IKHUIKOCTEH.
6 [IpombiBKa u ipoayBka | TexHosornyeckass cxema LUPKYJISLIUOHHONW CHCTEMbI OypoOBOiA,
CKBaXKMH. IPUTOTOBJICHHE, OYMCTKAa M Jerazanust OypoOBBIX pPacTBOPOB,
KOHTPOJIb KaueCTBA IPOMBIBOYHBIX JKUJKOCTEH.
Pexum Oypenus. [Tonatne o0 pexume, mHapamMeTpbl peKUMa U KPUTEPUU €ro
7 IIpoextupoBanue 3P PEKTUBHOCTH, (AKTOPHl BIMSAIONINE HAa IOKa3aTeld pabOTHI
PEeKUMOB OypeHus nonot. KonTpons 3a napamerpamu pexuma OypeHusi, ycTpoiicTa
CKBAYKUH. JUIsl BBIOOpa ONTUMAJIbHBIX [TAPAMETPOB peKUMa OypeHusl.
Knaccugukarus 3a00iHbIX ABUraTeNei, UX BUABI: BAHTOBBIE U
8 | 3aboiiHbIe ABUTATEIH. rHpaBINYecKue 3a00iHbIe ABUTaTeN, TypOo0Oypbl. OCHOBHBIE
TpeOOoBaHUs K 3a00MHBIM JBUTATEIISIM.
Bbypenue ckBaxxuH B [TprunHBI cCaMONPON3BOIBHOIO UCKPUBIIEHUS CTBOJIA CKBAYKUHBI,
9 | 3amaHHOM HaIpaBICHUHU, | IpeAyNpexIeHHe U 60pb0a ¢ UCKPUBICHUEM CTBOJIA CKBAXKHUHBI.
VCKPUBJICHHE CKBOXXUH. | bypeHne HaKJIOHHO-HANpaBJIEHHbBIX CKBAKUH.
OClOKHEHHA 1 aBapui Bunsl ocnoxxnenuil, npenynpexaeHue 1 60pb0a ¢ MoriomeHus MU
HpH GyPEHUH CKBAUH, 6y130130r0 pacTBopa. Hpenynpexcz[e}fne ra3oHeTeBOIONpPOsIBIIE-
10 MepbI X HUl 1 60pbba ¢ HUMU. Bubl aBapuii, UX IPUYUHBI U MEPHI
IpeyNnpexIeHns, TUKBUAALNS TPUXBATOB. JIOBUIIbHBII
MIpEeYNPEXKACHUS.
MHCTPYMEHT U paboTa ¢ HUM. Oprausanus padoT Npu aBapHH.
Br160op koHCTpyKIIMU CKBaXUHBI. O0caHbIe TPYOBI, yCTPOMCTBA U
Pa3o6menune miacros.
11 IpUCIOocOoOIeHUS A1l OCHAILIEHHS 00CaAHBIX KOJIOHH, CITYCK
KoHcTpyKIus CKBayKuH. .
00caHON KOJIOHHBI B CKBaKHMHY. PacueT 06caiHbIX KOJOHH.
Kpennenue u TamnoHaxHbIE MaTEpHAITBI 5 obopynoBaHue TS
12 | nemenTHpoBaHue LIEMEHTUPOBAHUS. Pacuer LIEMEHTUPOBAHUS CKBA)KUH,
CKBAYKUH. MI0JIFOTOBUTEJNIbHBIE paOOTHI U IPOIECC LIEMEHTUPOBAHUSI.
ITonroroBka CKBa)XMHBI K OCBOEHHIO. BTopuuHOE BCKpBITHE
13 OcBoeHMeE U UCTIBITAHUE | MPOAYKTUBHOTO Ijacta nepdopanneid. CriocoObl BbI30Ba MPUTOKA

CKBaXHNH

npu OCBOCHUU CKBAKHNHBI. HcnpiTaHNE CKBaXKHHBL. BpCMCHHaH
KOHCCpBalsl CKBaXHH. HI/IKBI/IH&HI/ISI CKBa’>XHH.




HcTouHukH onacHOCTH Ui TIEpCOHaja B mpolecce OypeHus 1
3aKaHYUBAHUS CKBAKUHBL. OCHOBHBIE MEPOIPHUATHS MO TEXHHUKE

OcHOBBI TEeXHUKU | 0€30IaCHOCTH, IPOTUBOMOXKAPHON TEXHUKE M OXpaHe Tpyna Ipu
14 | 6e3onmacHOCTH M 3aUIUTHI | OYpeHWH W 3aKaHYMBAHWW CKBAXXUHBI. BO3MOXKHBIE NPUYHUHBI
OKpY’KaroIen cpebl 3arpsA3HEHUs] OKpY)Kalolled cpeabl M Mepbl IO €€ 3alluTe.
OCHOBHBIE MEpOTPHATHSA IO YMEHBUICHHWIO MOTEPh MaXOTHBIX
3€eMellb, JIECHBIX MAaCCHBOB.
TexHu4eCKUi IIPOEKT Ha CTPOUTENBCTBO CKBAXKUH. I 'eomnoro-
TexHuko- texHuyeckui Hapsaq. [lokazarenu onpenensromue
15 | sxoHOMMuUECKHE MPOIOIDKUTEIBLHOCTD UKJIA CTPOUTEIHCTBA CKBAXKHH.
noka3zaTenu OypeHus. OCHOBHBIE JTOKYMEHTBI Ha CTPOUTEILCTBO CKBaXKUH. OCHOBHBIE
TEXHUKO-OKOHOMHYECKHE TTOKA3aTEIN CTPOUTEILCTBA CKBAKUHBI.
5.3. JIabopaTOpHBIii NPAKTUKYM
Taoauna 5
Ne
w/n HaumeHoBaHue pa3je/ia AUCUHILTUHBI Conep:xanue pa3jesa
1 Crioco6s1 Oypenus. bypenue Onpenenenue nokasarenel MEXaHMUECKUX CBOWCTB
HEr1yOOKHX CKBa)KUH. TOPHBIX OPOJ] METOJIOM BIABJIMBAHMs IITaMIIA
["opHO-Teonornyeckue ycaoBus OypeHus VI3ylerue KORCTPYKIuii OYPOBKIX J0IOT
2 OypUJIbHBIX I'OJI0BOK. V3yueHue u KoaupoBaHue
HE(PTSIHBIX U Fa30BBIX CKBAXKHH
M3HOCA OTPaOOTAHHBIX JOJIOT.
W3yueHne KOHCTPYKIMIA 3JIEMEHTOB OypHIIbHOM
3 | [lopomopazpymraromuii HHCTPYMEHT. KOJIOHHBI.
Pacuer OypuiibHOM KOJOHHBI Ha MPOYHOCTh
4 Kononkosoe Oypenue. bypunbHas PacueTs! noteps AaBieHUs B LUPKYISILIMOHHON
KOJIOHHA. CUCTEME.
5 | IlpoMbIBKa M IPOJYBKA CKBAXKHH. ITpoexTpoBaHHE PEXKUMOB OYpEHUs] CKBa)KUH.
Pexwum Oypenust. [IpoektupoBanue . . .
6 W3yuenune KOHCTPYKIMHA 3a00WHBIX IBUTATENIEH.
PEKUMOB OYPEHUsI CKBAXKHH.
N3ydyeHne KOHCTPYKUMH OTKJIOHHUTENEH, mpubopoB
7 | 3aboiiHble qBUTATEINN. JUIs  KOHTpOJI  TOJIOKEHHMsSI ~ OTKJIOHUTENS B
CKBa)XKHMHE.
BypeHnue ckBaXxuH B 33 JaHHOM
8 | HampaBleHHH, Pacuer 06cagHOM (PKCIUTYaTallMOHHOM ) KOJOHHBI.
UCKPUBJICHHE CKBAXKHH.
9 OcnoxHeHus U aBapuu pu OypeHuu Br160p KOHCTpYKIMM CKBaXKUHBI. Pacuer
CKBaXXMH, MEpbl UX MPEIYIPEXKICHUS. [IEMEHTUPOBAHMSI CKBAXKHH.

5.4. IlpakTHyecKue 3aHATHA
(He mpexyCMOTpPEHbI)

6. CamocTosiTe;IbHAsi padoTa CTYEHTOB MO AUCHHUILINHE
Bonpocs! 1151 caMOCTOATEIbHOI0 H3YYeHUs
1. Knaccudukanus 3a00iHbIX 1BUTATENEH.

N

TypOoOypsl: MPUHIUT JEHCTBUS, XapaKTePUCTUKA TYpOUHBI TYypOOOypa.

3. KoHcTpykTHBHBIE OCOOCHHOCTH OJHOCEKIIMOHHBIX, JBYX- M  TPEXCEKIIMOHHBIX
Typ60OypoB 115t Oypenus 6e3 oroopa kepHa, TypOoOypoB A OypeHwHs ¢ 0TOOPOM KEepHa,
Typ600ypa aist OypeHHsI HAKIIOHHBIX CKBaXHH U PEAKTUBHO-TYPOMHHBIX OYpOB.

4. KoHCTpyKTHBHBIE OCOO€HHOCTH M MPUHIMI ASHCTBHUS BUHTOBBIX 3a00MHBIX JBUTATENEH.
XapakTepHucTuKa BUHTOBOTO 3a00HHOT0 JIBUraTeIsl.

5. KoHCTpyKkTHBHBIE 0COOEHHOCTH U MIPUHIHII JEHCTBUS 2JIEKTPOOYpOB.
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25.
26.

217.

28.

29.

30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

XapakTepuCTUKA IBUTATENS SIEKTPOOYPOB.
CucreMa TOKOIIOABOA.
CocrtaB 1 Ha3HaueHHE OYPUIIbHOM KOJIOHHBI, YCIOBUS PabOThl OYpUIbHON KOJIOHHBI IPU
POTOPHOM criocoOe OypeHus U pu OypeHUH ¢ 3a00HHBIMU ABUTATCIISIMH.
KoHCTpyKTHBHBIE OCOOCHHOCTH AJIEMEHTOB OYPUJIBHOH KOJIOHHBI: OYPUIIBHBIX TPYO H
COEMHUTENBHBIX MY(T, OYpUIIbHBIX 3aMKOB, OYpPHIIBHBIX TPYO C IPUBAPEHHBIMU 3aMKaMHU
CHeHATbHON KOHCTPYKIIMH, OYpUIIbHBIX TPYO U3 QIIOMUHUEBBIX CILJIABOB, YTSKEICHHBIX
OypHIIBHBIX TPYO.
JloCTOMHCTBa M HEJOCTATKH, OOJIACTH NPUMEHEHHs KaXKIO0ro THIA OYypWIBHBIX TPYO,
YTSOKEICHHBIX OYPUIIBHBIX TPYO.
[TepeBOTHUKY, UX KOHCTPYKTHBHbBIE OCOOCHHOCTH M HAa3HAUYCHUE.
TexHonornueckas OCHacTKa OypUIbHON KOJIOHHBI.
KommiekToBanue u SKCIuTyaTamusi OypribHONW KOJOHHBI.
HanpsokeHus, BO3HUKarole B OypUiIbHON KOJIOHHE.
[Tpuniun pacyera OypuIBHON KOJOHHBI MPU POTOPHOM OYpPEHHUH M TpuU OypeHHH C
3a00MHBIMU JIBUTATEIISIMU.
MexaHu3M pa3pylieHdss MOPOJbl NPU BIABIMBAHUHM OJAWHOYHOTO IMIIMHAPHYECKOTO
HIramina.
OCHOBHBIE CXEMBl B3aMMOJCHCTBHS pPabOYMX DJIEMEHTOB MOPOJOPA3PYIIAIOIIETO
UHCTPYMEHTA C MOPOI0i pHu OypeHuu.
[TonsiTHE O pesxkuMe OypeHus, ero mapameTpax u Mmoxa3aTeisix padoThl JOJI0Ta.
Bnusinue napameTpoB pexxuma OypeHus Ha Ioka3aTeau paboThl U U3HOC J0JI0Ta.
[TonsiTHEe 0 OyPUMOCTH TOPHBIX MTOPO/I.
PanyonanpHas npoJo/DKUTENIBHOCTE pabOThI 10JI0Ta Ha 3a00¢.
Crenuduka pexxuMOB OypeHHUsT POTOPHBIM CIIOCOOOM C 3a00MHBIMU JIBUTATEIISIMUA U TIPU
oTbope KepHa.
@yHKIMKM OypOBBIX paCTBOPOB U TPEOOBAHNUS K HUM.
Knaccudukanus 6ypoBbIX pacTBOPOB.
CaolicTBa OYpOBBIX PaCTBOPOB.
OcHOBHBIE BHU/bI OYpOBBIX pPAacTBOPOB Ha BOJHOM OCHOBE W Marepuaibl Ul HX
MIPUTOTOBIICHHS.
BypoBble pacTBOpBI Ha YrieBOJOPOIAHON OCHOBE, MaTepuaibl A MX HPUTOTOBICHHUS;
00JacTy UX MPUMEHEHHUSL.
["a3000pa3Hble areHThl U a3pUpOBaHHBIE OYPOBBIE PACTBOPHI, 00JIACTH UX MPUMEHEHHUS.
[TpuroTtoBneHue OypoBBIX PACTBOPOB.
BausiHue cocraBa M cBOWMCTB OypOBBIX pacTBOPOB Ha 3((EKTUBHOCTh padOThI J0JI0TA.
OuncTka yacTuIl pa30ypeHHBIX MMOPOJI U Jera3alus 0ypoBOro pacTBopa.
®dakTopbl, 00ycIaBIMBaIOLINEe M3MEHEHHE COCTaBa M CBOMCTB OYpOBBIX PacTBOPOB B
npouecce OypeHus.
[TpuHIMIBI peryTupoBaHusl CBOMCTB OYpOBBIX pacTBOPOB.
[TpuHIMIIBI XUMHYECKOM 00pabOTKH HAa BOJHOM OCHOBE.
Be10op pearenToB 11 00paboTKH OYpOBBIX PaCTBOPOB.
Knaccudukanus ocnoxxHeHu# B mporiecce OypeHusl.
[Tornomenust 6ypoBbIX pacTBOPOB.
["a3zonedTeBOIOTPOSBICHNUS.
OcnoxHeHMs, BEI3BaHHbIE MTPOSIBJICHUEM CEPOBOIOPOJIA.
IIposiBeHUsT HEYCTOMYUBOCTH TOPHBIX MOPO:
OCBINHU, 00BAJIBI TOPO/I, CY>KEHHSI CTBOJIA CKBAKUHHBI.
KenoboobpazopaHwusi.

Tembl 111 pedepaTon
Pacrerienne MHOTOJIETHEMEP3ITBIX TTOPO/I.
CaMonpoun3BOIbHOE UCKPHUBIIEHUE CKBAXKUH ITPU OYpEHUH.
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IIpyu4uHBI U IPU3HAKKA BOSHUKHOBEHUS OCIIOKHEHUH.
OtpunatenbHble TOCIEACTBUS OCI0KHEHUM.

CriocoObl penynpeskeHNs U JTUKBUJAIUN OCIOKHEHUH.

[TonsiTue 06 aBapum.

[TpuxBatbl OypHIEHON U 00CATHON KOJIOHHBI.

ABapuu ¢ 1onoTaMu. ABapuu ¢ 3a00MHBIMU IBUTATEIISIMU.

ABapuu B pe3ynbTare NaJeHNs B CKBXKUHY [IOCTOPOHHUX IPEIMETOB.
JIOBUJIbHBIN UHCTPYMEHT.

[IpenynpexaeHre UCKPUBICHNUS BEPTUKAIbHBIX CKBAXKHH.

Llenu 1 criocoObl OypeHrs: HAKIIOHHBIX CKBAXKHH.

[Tpoduny HAKIOHHBIX CKBAXKHH.

OpueHTHpOBaHUE OTKIOHUTEIIS.

KycToBoe pa3menienne CKBaKuH.

["'Opr30HTAIBHO Pa3BETBICHHBIE CKBAYKUHBI.

Pa30ypuBanue (BCKpbITHE) MPOAYKTUBHOTO IIJIACTa.

TexHonormueckue (akToOpel, 00ECHEUMBAIONINE BCKPHITHE IPOAYKTUBHOTO IUIACTA.
H3meHeHre TuIpoJMHAMIYECKOr o JaBlIeHUs B CKBaKMHE TPU BCKPBITHH IIIACTA.
M3MeHeHrne IpOHUIIaeMOCTH 30HBI TUTACTA.

BypoBbie pacTBOpPBI ISt BCKPBITUS TPOAYKTUBHOT'O TLIACTA.

Oco0eHHOCTH 3aKaHYMBAHUS CKBKMH Ha Ta30BBIX FA30KOHICHCATHBIX MECTOPOKICHHUSX.
3aKaHYMBaHHUE TOPU3OHTAIBHBIX CKBAXKHH.

Br16op Trma 6ypoBoro pactBopa sl BCKPHITHS TIPOTYKTHBHBIX TUIACTOB.

Crioco0b! IEpBUYHOTO LIEMEHTUPOBAHMSI 00CaAHOIN KOJOHHHBI.

TaMnoHaXxHbIEe MaTEpUAIbI.

CBoiicTBa TaMIIOHAKHBIX PACTBOPOB M LIEMEHTHOT'O KaMHS.

[Tpuniuner  BeIOOpa TAMIIOHAKHOTO MaTepualia, HOPMHPOBAHUS W PETYIHPOBAHUS
CBOICTB TaMITIOHAKHBIX PACTBOPOB U IIEMEHTHOT'O KaMHSI.

OcHoOBHBIE (PaKTOPHI, BIMSIOIMINE HA KAaUYECTBO IIEMEHTHPOBAHUSA OOCATHOW KOJOHHBI U
Ka4yecTBO Pa300IIeHHs IIACTOB B CKBaKHUHE.

OcnoxHeHHs TPH IEMEHTUPOBAHUH 00CaTHBIX KOJIOHH.

[TpuHIMIBI pacueTa MEePBUYHOTO IIEMEHTHUPOBAaHUS 00CaITHONW KOJIOHHBI.

OCHOBBI TEXHOJIOTUH PEMOHTHOTO IIEMEHTHPOBAHUSI.

OCHOBBI TEXHOJIOTUN YCTAaHOBKH IIEMEHTHBIX MOCTOB.

CocraB OypoBOil yCTaHOBKH.

Knaccugukarus OypoBbIX yCTaHOBOK.

OOGopynoBaHue 15 CITYCKOMIOABbEMHBIX paloT.

ObopynoBaHue AJs BpallleHUs1 KOJIOHHBI TPYO.

OOGopynoBaHue I MPOMBIBKU CKBAYKHHBI.

LlemeHTHPOBOYHOE OOOPYAOBAaHHE.

[TpuHIUIIBI MOHTA)Ka M TPAHCTIOPTHPOBKH OYPOBBIX YCTAHOBOK Ha CYIIIE.

OO0urme cBefeHus 00 YCTaHOBKAX Ui OypEeHUs! CKBaKUH B aKBaTOPUSX.

Y4eOHO-MeTOoAHYECKOE 00ecTedeHre NI CAMOCTOSITeIbHON PadoThl

BypoBble cranku u OypeHHe CKBaXHMH. bypeHune HeQTSHBIX M Ta30BbIX CKBaKUH
[DnexTpoHHEbIi pecypce]: mabopaTtopHsblil npaktukym/ M.B. MypaaxanoB [u ap.].— DJIEKTpoOH.
TekcToBble JaHHble.— CraBpononb: CeBepo-KaBkasckuii (enepanbHblii  yHUBEPCHUTET,
2017.— 136 ¢.— Pexwum noctyma: http://www.iprbookshop.ru/69376.html.

Bbabasu D.B. MmxenepHsle pacuyersl npu OypeHuu [DnekTpoHHBIH pecypc]/ babasu D.B.,
Yepuenko A.B.— DnekxtpoH. TekcToBble naHHbIe.— M.: UHDpa-Umxenepus, 2016.— 440
¢.— Pexum noctyna: http://www.iprbookshop.ru/51724.html.
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7. OueHOYHBIE CPEACTBA
7.1 Bonipocsl Kk nepBoii py0e:xHoil aTTecTaluu

1. ®duszuko-MexaHWYECKHUE CBOWCTBA TOPHBIX MOPOJI.

4. BypuMOCTb FTOPHBIX MOPO/I.

5. Cnoco0bl pa3pylieHus: TOPHBIX MTOPO/I.

6. Kareropun mopoj mo OypumMocTH.

7. Knaccudukanus cioco60B OypeHus: pa3BeJOUYHBIX CKBAXKHH.

8. KononkoBoe OypeHue, BIOOp crioco0a OypeHus.

9. beckepHoBoe OypeHHE CKBaKUH.

10. [IpoMbIBKa CKBa)KHUH; BHIHOC BEIOYPEHHOM MOPO/IbI U3 CKBAKUHBI.

11. Buasl mopoaopa3pyniaonero HHCTpYMEHTA 110 HA3HAYCHUIO U KOHCTPYKIUH.

12. Beibop nmopopopa3pymarmiiero HHCTpyMEHTA.

13. BeIOOp KOHCTPYKIIUHM CKBaKUHBI (KOJIOHKOBOE OypeHHe).

14. B xakoMm nopsiike BeJ1eTCsl BBIOOp KOHCTPYKIIUU CKBaKUHBI IO POSKTHOMY

15. reosnoruvyeckomy paspesy.

16. KoHTposb 3a mapameTpaMu pexuma OypeHuUs.

17. Bo16op Bua 1 mapaMeTpoB OUUCTHOTO areHTa (IIPOMbIBKA CKBAYKUH ).

18. PaGora OypuiibHO# KONOHHBI, Ha3HaueHue bK.

19. Beibop tunopaszmepa OypuiIbHBIX TPYO.

20. Boi6op VBT (yTspxeneHHbIX OypUIbHBIX TPYO).

21. KakuMu nipaBUIIaMu pyKOBOJICTBYIOTCS IIPU BBIOOPE IMapaMeTPOB MPOMBIBOYHOTO
pacTBopa.

22. ITapameTpsl pexxuma OypeHusl.

23. Kateropuu CKBa)KUH 1O HA3HAYCHHUIO.

24. Jlns1 9ero npeaHa3HavYeHbl TapaMeTPUIeCKUe CKBAKHHBI?

25. JInst yero npeqHa3HAYeHbI CTPYKTYPHbIE CKBAYKUHBI?

26. JInst uero npeqHa3HAYCHBI TOUCKOBBIC CKBAKIHBI?

27. JInst uero mpou3BOAUTCS MPOMBIBKA CKBa)KUH?

28. Jlnist 4ero mpeHa3HaYeHbl CKBAKUHBI CTICITUAIEHOTO Ha3HAUCHUS?

29. PazpaboTtka nmapaMeTpoB pexxuma OypeHHsl.

30. BerHOC BBIOYpEHHOH MTOPOJIBI N3 CKBAYKHHBEI.

31. Ompenenenue TBEPIOCTU TOPHBIX opo 1o meroay Llpeitnepa.

32. Jly11 4ero npeaHa3HauYeHbl ONIOPHBIE CKBAYKUHBI.

33. I3 Kakux 3J1€MEHTOB COCTOUT OYpUIIbHAsI KOJIOHHA.

Oo0pasen onjaera . .
MHUHUCTEPCTBO HAYKH U BBICILET'O OBPA3OBAHUA POCCUMCKOU ®EJJEPALIN

I'PO3HEHCKHI T'OCYIAPCTBEHHBIN HEDGTSIHOU TEXHUYECKUM YHUBEPCUTET
nMeHu akaaemuka M.Jl. MuuMoHIIMKOBA

BUJIET Ne 1
Jucuumnirza «bypeHune HeTAHBIX ¥ ra30BbIX CKBKHUHY
Nuctutyr__Hedtmmraza  mpodmis «IKcruryaTands W oOCITy)KMBaHUE OOBEKTOB TOOBIYH
HEPTH» ceMecTp
1. Kareropuu nopoj no 6ypumocTH.
2. Knaccugukanus cnoco6oB OypeHust pa3BeJOUHBIX CKBAXKHH.
3. KomnonkoBoe Oypenue, BEIOOp criocoba OypeHusl.

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




7.2 Bonipocskl K0 BTOPOii py0e:kHOM aTTecTanuu

C kaxoil LiebI0 IPOBOJUTCS KPEIJIEHUE CKBAXKUH?

U3 kakux BUJIOB pabOT COCTOUT LIEMEHTUPOBAHUE CKBAKUH?

BckpeiTue u onpoOoBaHne MPOTyKTUBHBIX TOPU30HTOB.
[ToaroToBUTENBHBIE MEPOTIPUATHUS K CITYCKY 00CaAHON KOJIOHHBI.
Pazobmienne macToB, KperieHne CKBaKUH.

Buel ociiokHeHUH, TPOUCXOASIINX B CKBAXKHHE.

Bp160p KOHCTPYKIIMU CKBa)KUHBI.

Jns yero npegHa3zHAUYEHbI KCIUTyaTallUOHHbIE CKBA>KUHBI?

BckpeiTie npogyKTHBHOTO TU1acTa OypeHHeM.

0. Tunsl OypOBBIX CTAHKOB IO KOHCTPYKLIUU U HA3HAYEHUIO.

11. Yem nmpou3BOIUTCS pEaKTUBHO-TYpOUHHOE OypeHue?

12. Ot 4ero 3aBUCAT CPOKHU CXBAThIBAaHUS [IEMEHTHOT'O PacTBOPA.

13. Kakue Harpy3ku JIeHCTBYIOT Ha 00caHbIC TPYOBI?

14. O6mue cBeneHus 0 IEMEHTUPOBAHUN CKBAKHH.

15. U3 xakux BUI0B pabOT COCTOUT LIEMEHTUPOBAHUE CKBAYKUH?

16. CrtocoObI IIEMEHTHPOBAHUS CKBAYKHH.

17. Yo nomkHa 006ecrednTh KOHCTPYKITHS CKBaKUHBI?

18. [lns yero npegHa3zHaueHbI 0OCaHbIE TPYOBI?

19. OcHoBHBIE TapaMEeTPHI peKUMa MOICP)KUBAEMEBIE B ITPOIEcce OypeHusl.
20. TexHUKO-TEXHOJOTHYECKHE (DAKTOPHI BIUSIONINE Ha KAYECTBO KPEIUICHUS CKBAKUH.
21. TopriemupoBanue U nephopanus CKBaKUH.

22. OpranuzaionHblie (pakToOpsl BIAUSIONINE Ha KAYECTBO KPEIUICHHUS CKBAXKHH.
23. O0uue MeponpusATHS 110 YIYUIICHUIO COCTOSHUS KOHTAKTA MPH KPEIUICHUH.
24. TaMmoHaX U IIEMEHTUPOBAHHUE CKBAKUH.

25. TexHUKO-IKOHOMHYECKHE TTOKA3aTeIH OypeHUsI.

26. BekppiTHE NPOAYKTUBHBIX TOPU30HTOB (ILIACTOB).

27. OcBOEHUE U UCTIBITAHHUE TPOYKTUBHBIX TUIACTOB.

28. IIpuunHbI CAaMOIIPOU3BOIBLHOTO UCKPUBIIECHUS CTBOJIA CKBAKUHBI.

29. BypeHue HaKJIOHHO-HANPABJICHHBIX CKBAYKUH.

30. Busl ocnoxHEeHUH, npenynpexkiaeHne 1 60pb0a ¢ 0CI0KHEHUSIMH.

31. Bunsr aBapuii, UX MPUYUHBI M MEPHI TIPEAYTIPEKICHHS,

32. JIukBUAALMS IPUXBATOB.

Boo~NoOr~wWNE

Oo0pasen oujaera

MWHUCTEPCTBO HAYKMU U BBICILIEI'O OBPA3OBAHNS POCCUNCKON ®EJIEPALIMU
I'PO3HEHCKUI I'OCYJJAPCTBEHHbBIN HEOGTIHON TEXHUYECKWI YHUBEPCUTET
nMeHHu akagemuka M. J[. MUJIHOHIIMKOBA
BMJIET Ne 1

Jucuuninaa «bypenre He(TIHBIX U ra30BBIX CKBAKHHY
Nuctutyr__Hedtmraza  mpoduis «IKcruryaTanus U oOCITyKMBaHUE OOBEKTOB JOOBIYU
HEPTH» ceMecTp

1. Bunel ocnoxHeHui, npeaynpexaeHue 1 00pb0a ¢ OCI0KHEHUSIMH.

2. Bwuasl aBapuii, UX TPUUMUHBI U MEPHI TPEIYPEKICHUS,

3. JIlukBumanus MpuxBaToB.

YTBEPXIAIO:
«_» 201 r. 3as. kadenpoit «kbPOHI M» A.Ill.Xananos




CoNoA~WNE
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7.3 Bonpocsl k 3a4eTy
DU3UKO-MEXaHUYECKUE CBOMCTBA TOPHBIX TOPO/I.
BypuMOCTB TOpHBIX ITOPO.
Crioco0b! pa3pylIeHus: TOPHBIX TOPOJI.
Kareropuu nopoa no 6ypumocTu.
Knaccugukanus cnoco6oB 6ypeHus pa3BeJOUHbIX CKBAXKUH.
KononkoBoe Oypenue, BHIOOp criocoba OypeHus..
beckepHoBoe OypeHue CKBaKuH.
[TpombIBKa CKBaXXHMH; BEIHOC BHIOYPEHHOW OPOIbI U3 CKBaKUHBI.
Bupsl nopopopaspyiaroiiero HHCTpyMEeHTa 10 Ha3HAuY€HHUI0 U KOHCTPYKLIMH.

. Be1Gop mopoopaspyiaroomero HHCTpyMeHTa.

. BB100Op KOHCTPYKITMU CKBKUHBI (KOJIOHKOBOE OYpeHHE).

. B xakom mopsizike BesieTcst BHIOOP KOHCTPYKLUHU CKBKUHBI IO TPOCKTHOMY
. TEOJIOTHYECKOMY pa3pesy.

. Kontpo:s 3a mapamerpamu pesxxuma OypeHus.

. Bb10op BH1a 1 mapaMeTpOB OUYUCTHOTO areHTa (IPOMBIBKA CKBAXKHH).
. PaboTa OypuiibHOM KOJOHHBI, Ha3HaueHue bK.

. Be16op tumnopasmepa OypuibHbIX TpYO.

. Bo16op VBT (yrsikeneHHbIX OypHIIbHBIX TPYO).

. Kakumu npaBuiamu pykoBOACTBYIOTCSI IIPHU BHIOOPE IMapaMEeTPOB MPOMBIBOYHOTO PacTBOpA.
. ITapameTpsl pexxnma OypeHusi.

. Kareropuu ckBakuH 1o Ha3HAYEHUIO.

. J171s1 wero npenHa3HAYEHBI TAPAMETPHUECKUE CKBAKUHBI?

. Jlnist yero npeaHa3HaueHbl CTPYKTYPHBIE CKBAKIHBI?

. 1711 yero nmpemHa3HAUYEHBI TOMCKOBBIE CKBAKUHBI?

. Jls1s 4ero mpou3BOIUTCS MPOMBIBKA CKBAXKHH?

. 1711 9ero npenHa3HAuYEHBI CKBAKUHBI CIICIIMATIHLHOTO HA3HAYCHUS?
. PazpaboTka mapameTpoB pexxuma OypeHusl.

. BeiHOC BBIOYpEHHOI OPO/BI U3 CKBAXKUHBI.

. Onpenenenue TBEPIOCTH TOPHBIX Mopo o metoxy LlpeitHepa.

. J171s1 9ero npenHa3HAYEHBI OTIOPHBIE CKBAKHHEI.

. VI3 KaKkuXx 371€MEHTOB COCTOUT OypHIIbHAs KOJIOHHA.

. C xakoii eNbI0 MPOBOIUTCS KPETUICHNE CKBAXIH?

. M3 xakux BHUJI0OB pabOT COCTOUT LIEMEHTHUPOBAHUE CKBAKUH?

. BckpoiTre n onpoboBaHue MPOAYKTHBHBIX TOPH30HTOB.

. IlogroroBuTenbHbBIE MEPOIIPUSATHUS K CITYCKY 00CaHOM KOJTOHHBI.

. Pa3o0rienune miacToB, KperieHue CKBaYKHH.

. Busipl 0Cli0’kHEHMH MPOUCXOIAIIMX B CKBaKUHE.

. BBIOOp KOHCTPYKITH CKBayKUHBI.

. Jlns 4ero npenaHa3HaueHbl SKCILTyaTallMOHHBIE CKBAXKUHBI?

. BCKpBITHE TPOAYKTHBHOTO TIIACTa OYypEHUEM.

. Tumbsl OypOBBIX CTAHKOB MO KOHCTPYKIIMU M Ha3HAUYEHUIO.

. UeM Mpou3BOUTCS PEaKTUBHO-TYpOMHHOE OypeHue?

. OT 4ero 3aBUCAT CPOKH CXBAThIBAHUS LIEMEHTHOI'O PacTBOpA.

. Kakue Harpy3ku neiicTByIOT Ha 006cagHble TPYObI?

. OOuiue cBeieHus O IIEMEHTUPOBAHUU CKBaXKHH.

. I3 xakux BHIOB pabOT COCTOUT IIEMEHTUPOBAHNE CKBAKHH?

. CriocoObI 1IeMEHTUPOBAHUS CKBAXKHUH.

. Uto nomxHa 06ecrieyuTh KOHCTPYKIIMS CKBAKHHbI?

. st wero npenHa3zHaueHbl o0caiHbIe TPYOBI?

. OCHOBHBIE TTapaMeTpPHI peKUMa TIOJICP)KUBAEMBIE B ITpoIiecce OypeHusl.
. Texuuko-TexHomornueckue (pakTopbl BAUSIOMINE HA KAYECTBO KPEIUIEHUS CKBa)KUH.



52. TopnenupoBaHue U nepopanus CKBaKHH.

53. OpranuzainmoHHbie (PaKTOPHI BIUSIOMINE Ha KAU€CTBO KPETIJICHUS CKBAXKHUH.
54. O0u1e MEpOIPUATHUS MO YIYyUIIEHUIO COCTOSIHUSI KOHTAKTa IIPU KPEIIJICHUH.
55. TammoHaxx ¥ IIEMEHTUPOBAHHUE CKBAKUH.

56. TeXxHUKO-IKOHOMHYECKHUE MTOKA3aTeNIn OypeHHs..

57. BckpbITHE TPOTYKTUBHBIX TOPU30HTOR (TLJIACTOB).

58. OcBoeHue 1 UCTIBITAHUE TPOTYKTUBHBIX TIACTOB.

59. IIpuunHbI CAaMOIIPOU3BOIBLHOTO UCKPUBIIEHUS CTBOJIA CKBAKUHBI.

60. Bypenue HakJIOHHO-HANPABIEHHBIX CKBa)KUH.

OO0pa3zen Oustera 108 3a4era

MHWHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA3OBAHU S POCCUMCKOM ®EJEPAIHN
I'PO3HEHCKHWI I'OCYJAPCTBEHHBIM HE®TAHON TEXHUYECKU YHUBEPCUTET
nMeHu akaaemuka M.Jl. MuuMoHIIMKOBa
BUJIET Ne 1

I[I/ICI_II/IHJ'II/IHB. «bypenue HCd)TfIHBIX M T'a30BbIX CKBAXHWH»

Wuctutyr _HedTu Mraza  npoduib «IKCIUlyaTauuss U OOCIIy)KMBaHHE OOBEKTOB J00bIYU

He(TU» CEMECTp

1. Bypenue HaKJIOHHO-HANPABICHHBIX CKBAXKKH.
2. Bunpl ocnoxxHeHUH, peaynpexaeHue u 60pp0a ¢ OCI0KHEHUSIMHU.
3. Bwuapl aBapuii, UX TPUUUHBI U MEPBI TIPETYTPEKICHHS.

YTBEPXIAIO:
«_» 201 r. 3aB. kadenpoit «kbPOHI'M» A.Ill.Xananos

7.4 Texymuii KOHTPOJIb
Oo0pa3sen 3aganus
3aoaua 1. B ckBaxune riyounort z = 400 M B pe3yabTaTe MOIJIOIIEHUS TJIMHUCTOTO
pacTBoOpa MIOTHOCTHIO p = 1220 Kr/M® ypoBeHb KUAKOCTH CHU3MICA Ha Her = 90 M. Tpebyercs
HaWTH OTHOCUTENLHOE JaBJICHHE 1O cieaytomen Gpopmyne (1).
Do = p(zn.r._Hc-r), MIla (1)

Zn.r.'Ps
3(10(11{(1 2. HpI/I BCKPBITHU TPCHIMHOBATBHIX W OIIJIAKOBAHHBIX 6a3aHBTOB YCTBCPTHUIHOT'O

BO3pacTa MPOU30IILIO MOMJIONIEHHE IPOMBIBOYHOM KUIKOCTH (BoJbl). B mpouecce Oypenus npu
pabote Hacoca 3a Bpemst T = 45 MUH ypoBeHb B €MKOCTH, TIOIIAIb OCHOBAHMS KOTOPOit S = 9 M?,
cam3mwics Ha h = 0,6 m. Haiitu 00beM BOJIbI, KOTOPBIH MOTJIOTHIIA CKBOKUHA 0 popmyrie (2), u
CKOpOCTh noruioneHus mno gopmyie (3).

O6beM pacTBOpa, KOTOPBIH MOTJIOTHIIA CKBAXXHHA, HAXOAUM 110 Gpopmyie (2):

Q = Sh,M® (2)
CKOpOCTb NOTTIONIEHNs BBIYMCIISEM U3 BhIpaxkeHus (3):
60
Ql = Q Fa Mg/q (3)

3aoaua 3. 3amepbl ypoBHEHW B CKBa)XMHE NI CIEIYIOIINE PE3yJbTaThl: CTaTUUYECKHMA
ypoBeHb Ha paccTossHuu Her = 117 M ot yetbs. Ilpu pabote omnoro Hacoca 11I'pb ¢ 90-mm
BTy"KamMu ripu ogaue Q = 18 M3/u uEaMudecknii ypoBeHb yCTaHOBHIICS Ha TIyOuHE Hypw = 92 M.
Onpenenuts KO03()(UIUEHT MOTJIOMIAIONMIEH CIIOCOOHOCTH, XapaKTEePU3YIOMIUNA IPOIYCKHYIO
CIOCOOHOCTH TPEIHH 1o dhopmyrie (4).

_ Q
K N HCT_HLU/IH’ (4)



Onwucanue nokaszaresei 1 KpUTEpUEB OLIEHUBAHUS KOMIIETEHIMI Ha pa3IMYHbIX dTarnax ux (popMupoBaHUs, ONUCAHUE IIKAJIBI OLICHUBAHMS.

Taoauna 6
[ IaHHDYeMbIe De3VIbTAThI 0CBOCH S Kpurepun oneHuBaHusi pe3yJbTaTOB 00y4YeHUsI HanMeHOBaHMe
py KOMI;[ eZeH - meHee 41 0a/1;10B 41-60 o6a10B 61-80 6a110B 81-100 6aJy10B OLIEHOYHOI'0
I (Hey10BJIETBOPUTEJIHHO)|(Y10BJIE€TBOPUTEIHHO) (xopomo) (oTiIM4YHO) cpecTBa

IIK-1. CiocoOHOCTH OCYIIECTBIATh U KOPPEKTUPOBATH TEXHOJIOTHYECKHE MPOLIecChl He(hTera3oBoro Npou3BOICTBA B COOTBETCTBUU
C BBIOpaHHOU cepoit mpodecCHOHATBHON ACSITETFHOCTH

CdopmupoBaHHsble,
3HaTh: OCHOBHBIE IPOU3BOCTBEHHbIE CdopmupoBaHHbIE
®parmeHTapHbIE HO COZeprKaIue
IIPOLIECCHI, MPECTABIIAIOIINE EAUHYIO Henosnnele 3HaHUS CUCTEMAaTUYECKUE
’ 3HaHWA OTJIeTbHBIE TIPOOEIBI
LENOYKY He(Tera3oBbIX TEXHOJIOTHM. 3HAHUS
3HAHUS
YMerb: 1pu  B3aUMOJEHCTBUU C
CEPBHCHBIMU KOMITaHUSIMU u Y MEHIS TOMHLLE
CHELHATNCTAMH TEXHUUYECKUX CIIYKO ’ CdopmunposanHbie
KOPDEKIHDOBATE  TeXHOMOMIICOKI YacTtuuHble yMeHUs Henonnele ymenus JIOTTYCKaoTCA
e
pb P . HeOOJbIINE OINOKN YMCHHA
IPOLECCHl €  y4EeTOM  pealbHOMN
CUTYallUN..
Baagerb: HaBbIKaMH PYKOBOJICTBA B cucrematnueckom

MIPOU3BOJICTBEHHBIMHU TIPOIIECCAMU  C
MpUMEHEHUEM COBPEMEHHOTO
000py/I0BaHUs U MaTEpUAIIOB.

YacTuyHOE BJIaJIEHUE
HaBbBIKaAMHU

Hecucremarnueckoe
HpI/IMeHeHI/Ie HABBIKOB

NPUMEHEHUN
HABBIKOB
JIOITYCKaoTCA

Ycnentnoe u
CHUCTEMATHYECKOE
MPUMEHEHHUE HABBIKOB

3amganus s
KOHTPOJIBHOU
paboThl, TECTOBBIE
3aJIaHus, TEMBI
pedeparos,
OueTHI

IIK-12. CriocoGHOCTh BBIIOIHATH PA0OTHI IO COCTABJICHUIO IPOEKTHOM, CITY)KeOHOH TOKyMEHTALlUU B COOTBETCTBUH C BRIOpaHHOU cepoii

poeCCHOHAIBHOMN JeSTENbH

OCTH

3HaTh: HOpMATHBHBIE JOKYMEHTBHI,
CTaHIapTHI, JIEHCTBYIOIINE
WHCTPYKLUH, METOANKH
OPOCKTHPOBaHUS B  HedTerazoBon
OTpaciu.

®parmeHTapHbIC
3HAHUSA

Henonasle 3HaHusA

CdopmupoBaHHbIe,
HO COZIEpIKaIlue
OTJIENIbHBIC TIPOOEITBI
3HaHUS

CdopmupoBaHHbIe
CHCTEMaTHYECKHE
3HaHUS

3agaHus I
KOHTPOJIBHOU
paboThI, TECTOBBIC
3a/1aHUs], TEMBI

pedeparos,




Ymernb: pa3palaThiBaTh  TUIIOBBIC
MIPOEKTHBIE TEXHOIOTMYECKHE | CdopmupoBaHHbIe
p ’ (opmup ’ CdhopmupoBaHHbIe
pabouue JOKYMEHTHI C ®parmeHTapHbIe HO coJepiKalue

Henousnble 3HaHus CUCTEMATHYECKHE
HUCIOJIb30BAaHUEM KOMIBIOTECPHOT'O 3HaHUA OTJENIbHBIC TIPOOEITBI —
IPOCKTUPOBAHUSI  TEXHOJIOTIMYCCKUX 3HaHUA
IIPOILICCCOB.
Baanerb: HaBbIKaMU HCIOJB30BATh
MHHOBAallMOHHEIE METOABI JUIA CdopmupoBaHHbIe

(popmmp ’ CdopmupoBaHHbIE

pemenuda 3aga4  IPOCKTUPOBAHUS ®parmeHTapHbIe HO coJiepiKaime

Hemnousuble 3Hanus CUCTEMATHUYECKHE
TEXHOJOIHYECKHUX )54 3HaHU OTIECIbHBIC Hp06eJ'IBI SHAHISI
MIPOU3BOJICTBEHHBIX  IPOLIECCOB B 3HAHUA

He(Tera3oBoi OTpaciu.

onersl




8. OcobennocTn peanqu3anuu TMCHUINIJIUHBI 1JIA HUHBAJIUW/A0B U JIUMIl C OrPAaHUYCHHBIMHU
BO3MOKHOCTAMM 3/10POBbA

JIssi OCYIIECTBIICHUS MPOLEAYP TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M IPOMEKYTOYHOMH
aTTecTallud OOy4arommMXcs Co3/laHbl (DOHABI OIICHOYHBIX CPEJCTB, aJaNTHPOBAHHBIC IS
WHBAJIUIOB U JIUI] C OTPAHUYCHHBIMH BO3MOXHOCTSIMH 3JIOPOBbSI U TIO3BOJISIFOIUE OICHHUTH
JOCTHIKEHUE MU 3alJIAHMPOBAHHBIX B OCHOBHOW 0O0pa3oBaTENbHOW MPOrpaMMe pe3yNIbTaToOB
0o0y4YeHHs U YPOBEHb C(POPMHPOBAHHOCTH BCEX KOMIICTCHIIUH, 3asBJICHHBIX B 00pa30BaTeIbHON
nporpamme. @dopma mpoBeneHUs ~TEKymIeH ~—aTTecTallid Ui CTYJACHTOB-WHBAIHIOB
YCTAQHABJIMBACTCSI C YYETOM WHAMBUIYAIBHBIX TIcHXO(u3nYecknx ocoOeHHOocTeH (yCTHO,
MUCbMEHHO Ha OyMare, NMUCbMEHHO HAa KOMITBIOTEpE, B (opMe TecTHpoBaHUs U T.i.). llpu
TECTUPOBAHUU JUIs CIA0OBUISANIMX CTYJCHTOB HCIOJB3YIOTCS (OHIBI OICHOYHBIX CPEICTB C
VKpyIHEeHHBIM ~mpudToM. Ha 23K3aMeH mnpuriamaercs COMPOBOXKIAIONIMKA, KOTOPBIN
o0ecrieyrBaeT TEXHUYECKOE COMPOBOXKIEHHE CTyIeHTY. [Ilpum HEoO0XOJAMMOCTH CTYACHTY-
WHBAJIHMIY TIPEIOCTABIISCTCS TOTIOJHUTEILHOE BpeMsl JJIsl MIOJATOTOBKU OTBETA Ha dK3aMeHE (MU
3agere). OOydaronpecs C OTrpaHWYCHHBIMH BO3MOXKHOCTSIMH 370pPOBbsS M OOydaromuecs
WHBAJIUIBI 00ECIIEYMBAIOTCS TEYATHBIMH W JJICKTPOHHBIMH OO0pa30BaTEIbHBIMU PECypCaMu
(mporpammbl, ydeOHBIE TOCOOUS [Nl CAMOCTOATENbHOW paboTel W T.J.) B (opmax,
aJaNTUPOBAHHBIX K OTPaHUYCHHUSM UX 370POBbSI H BOCIPUITHS WH(HOPMALINH:

1) JUTsS. THBJTUJIOB | JIWII C OTPAaHHYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI 110 3PEHHI0:

- IS CJeNmbIX: 33JlaHus JUIS BBITIOJHEHHS HAa CEMHUHApaxX M MPAKTHYSCKUX 3aHATHUIX
odopmisitoTest penbedHO-ToueuHbIM mpudTOM Bpaiiis unu B BUAE IEKTPOHHOTO JTOKYMEHTA,
JOCTYITHOTO C ITOMOIIBI0 KOMIIBIOTEPA CO CHEIHAIM3HPOBAHHBIM MPOTPAMMHBIM 00ECTICUCHUEM
JUISL CJICTIBIX, JTMOO 3aUUTHIBAIOTCS] ACCUCTEHTOM; MMChbMEHHBIC 3a/IJaHHS BBITIOHAIOTCS Ha Oymare
penbeHO-TOYCUHBIM MpPUPTOM bpailis wim Ha KOMIBIOTEPE CO CHEIUATH3UPOBAHHBIM
POTPAMMHBIM 00ECTICUSHUEM ISl CJICTIBIX JINOO HATUKTOBBIBAIOTCS ACCHCTEHTY; 00yJYaroIuMCs
JUTSL BBITIOJIHCHUS 3QJaHUS TPU HEOOXOTUMOCTH MPEIAOCTABISICTCS KOMIUICKT MHCHMEHHBIX
NPUHAJISKHOCTEH U Oymara Juis ichMa pelbe(HO-TOUCUHBIM IpHQTOM bpaiis, koMmnproTep co
CHEIUAIM3UPOBAHHBIM IPOTPAMMHBIM 00€CIICICHUEM TSI CIICTIBIX;

- 1S cJIa00BUAAIIMX: 00SCIICUYMBACTCS WHANBUIYAIILHOC PABHOMEPHOE OCBEUICHUE HE
menee 300 urokc, oOydJalOIIMMCS IS BBINIOJHEHUS 3aJaHus TpU  HEO0OXOJAMMOCTH
MPEIOCTABIISETCS YBEINYMBAIOIIEE YCTPOICTBO; BO3MOXKHO TaK)K€ UCTIOIB30BaHUE COOCTBEHHBIX
YBEJIMYUBAIONIUX YCTPONCTB; 3aaHUs JJIs BBITIOJHEHUS 3aJaHuid 0()OPMIISIOTCS YBEIMUCHHBIM
mpuQTOM;

2) JUTSL THBAJTUIOB U JIUI] C OTPAaHUYCHHBIMU BO3MOYKHOCTSIMH 37I0POBbBSI MO CJAYXY:

- a8 TIYXHX M cJa00CJbIIAINMX: O0ECIeurBaeTcss HalW4Khe 3BYKOYCHIIMBAIOIIEH
anmaparypbl  KOJUIGKTHBHOTO  TIOJB30BaHUS, TPH  HEOOXOIUMOCTH  OOyYarONIUMCS
MPEIOCTAaBIsACTCS  3BYKOYCHJIMBAIOIIAS  amnmapaTypa  HWHIUBUAYATbHOTO  TOJH30BAHUS;
MPEIOCTABIISIOTCS YCIIYTH CYpAOIIEPEBOTIHKA;

- UISl CJeNOrJyXHMX JIOMyCKAaeTCs MPUCYTCTBUE ACCHUCTEHTA, OKA3bIBAIOIIETO YCIYTH
TUdIOCYpIOTIepEBOTUNKA (TOMUMO TPEOOBAHUMN, BBITIOIHSAEMBIX COOTBETCTBEHHO IS CIICTIBIX U

TIIyXUX);

3) JUTSL JIMIL C TSDKETIBIMU HApYIICHUSIMU PEUH, TIIYXUX, CIa0OCHBIIAIINAX JIEKIHA U
CEeMMHAapBbI, IPOBOIUMBIE B YCTHOH (opMe, MPOBOIATCSA B IUCbMEHHON (opMeE;

4) JUTSL MTHBAJIMIOB | JIUI] C OTPaHUYEHHBIMH BO3MOKHOCTSIMHU 3/I0POBBS, HMEIOIIHX

HApYyLICHHS ONIOPHO-ABUIaTEJbLHOIO anmnapara:

- i JdL € HApYWCHUSAMU OINOPHO-ABHUIATCIBHOIO alrapara, HapYICHUAIMU
JIBUTATENIbHBIX (YHKUMH BEPXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHHUX KOHEUHOCTEH:
IMUCBbMCHHBIC 3a/IaHUs BBIMIOJIHAIOTCA Ha KOMIIBIOTEPE CO CIICHUAIM3UPOBAHHBIM ITPOTrpaMMHBIM
o0ecreyeHneM WM HaJUKTOBBIBAIOTCS ACCUCTEHTY; BHIIIOJHEHUE 3aJaHH (TECTOB, KOHTPOJIbHBIX
paboT), NpoBOAMMbIE B MUCbMEHHOM (pOopMe, MPOBOAATCA B YCTHON (popMe IyTeM orpoca, Oecesl
¢ o0yyaronmmcs.



9. YueOHO-MeTOAMYECKOEe M MH(OPMAIITHOHHOE O0ecTeyeHHue QU CIIUTITHHbI

. BypoBsie ctanku u 6ypenue ckBaxuH. bypeHre He(hTSAHBIX ¥ Ta30BBIX CKBKUH [ DJIEKTPOHHBIN
pecypc]: maboparopHsiii npaktukym/ M.B. MypanxanoB [u ap.].— DJIEKTPOH. TEKCTOBBIC
nanabsie.— CraBpononb: CeBepo-Kaskasckuii dhenepanpubiii yausepcurer, 2017.— 136 ¢.—
Pesxxum moctyma: http://www.iprbookshop.ru/69376.html.

. babasu 3.B. UmxeHepHsie pacuetrsl npu OypeHun [DnekTpoHHbI pecypc]/ babasu 3.B.,
Yepuenko A.B.— DnexTpoH. TekcToBble AaHHbie.— M.: UHppa-Unmxkenepus, 2016.— 440
¢.— Pexwum noctyna: http://www.iprbookshop.ru/51724.html.

3aymBuH B.I'., ABapuiiHple cuTyanuu B OypeHur Ha He(Th U ra3 [ DIEeKTPOHHBINA pecypc]:
Yyebnoe nmocobue. / 3amusuH B.I'., BaxpomeeB A.T'. - M. : Uadpa-Unxenepus, 2018. - 508
c. - ISBN 978-5-9729-0215-6 - Pexxum gocrymna:
http://www.studentlibrary.ru/book/ISBN9785972902156.html

babasu 3.B., KorcTpykius He(hTSIHBIX U Ta30BbIX CKBOKHUH. OCIIOKHEHHS U UX MIPEOJI0JICHUE
[DnexTpoHHBIH pecypc]: YueOHoe mocodue./ babdasu D.B. - M. : Uudpa-Unxkenepus, 2018. -
252 C. - ISBN 978-5-9729-0237-8 - Pexum JIOCTYyTIA:
http://www.studentlibrary.ru/book/ISBN9785972902378.html

Kapkamanze I'.I'., Mexanuueckoe pa3zpyiieHre TOpHBIX Opo [ DneKTpoHHbIH pecypc] : Yueo.
nocobue st By30B / Kapkamanze I'.I'. - M: 3garensctBO MOCKOBCKOTO TOCYIapCTBEHHOTO
ropHoro  yHuBepcutera, 2004. - ISBN 5-7418-0301-6 - Pexum poctyna:
http://www.studentlibrary.ru/book/ISBN5741803016.html

Kpeicuii H.UM., IloBbimieHue ckopocteil OypeHuss U AeOUTOB He(TErazoBbIX CKBaXKUH.
PazpaboTka © COBEpIICHCTBOBAaHHME COCTaBOB OYPOBBIX pAcTBOPOB, TEXHOJOTHH W
TEXHUUYECKUX CPEICTB MEPBUYHOTO U BTOPUYHOTO BCKPBITUS MPOAYKTUBHBIX ILIACTOB
[OnexTponnsiii pecype] / Kpeicuit H.U., Kpanusuna T.H. - M. : Uadpa-Unxenepus, 2018. -
340 C. - ISBN 978-5-9729-0242-2 - Pexum JIOCTYyTIA:
http://www.studentlibrary.ru/book/ISBN9785972902422.html.

10. MaTepuanbHO-TeXHUYeCKoOe o0ecneyeHue U CHMIIINHBI
«bypoBblie He(pTAHBIX U Ira30BbIX CKBAXKHH»

Texunueckue CpeacTBa O6y‘-ICHI/I5[ HCIIOJIB3YIOTCA npu BBITIOJIHCHUN CTyACHTaMH
71a00paTOPHOro MPAKTHUKYMA.

[Ipu yTeHUM JEKUUI UCTIONB3YeTCs SKPaH U MOHUTOD.

TexHuueckue cpeacTBa OoOydyeHHUSI — COCPEIOTOYEHBI B KOMIIBIOTEpHOM jabopaTropuu u
TeXHUYeCcKoi madopatopun kadeapsr «kbPOHI'M» (11a6. 2-35 u nab. 2-33).

B komnbroTepHo#i 1abopaTopuu cojieparcs NeKTPOHHbBIE BEPCUM METOJUYECKUX YKa3aHUH
K J1a00paTopHBIM paboTam.
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