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1. Ilestu ocBoeHMsI AUCIUNIUHBI

LensMu  ocBoeHUst JIUCUUILIMHBI  «bypeHue CKBaXKuH»  SBISIOTCS
TEOPETUYECKOE OCBOCHUE OCHOBHBIX DAa3feiioB METONOB OypoBBIX padoT
00OCHOBaHHO€ TOHMMAHHWE BO3MOXXHOCTEH M pOJIM OypeHusi CKBaXUH TpHU
pElIeHUH TeoJornyeckux 3agad. (OCBOEHME JUCUUIUIMHBI HANpaBICHO Ha
npruoOpeTeHre 3HaHU 00 OCHOBax OypeHUsi pOTOPHBIM CHOCOOOM, MPU MOMOIIH
3a00iHbIX fBUratesned W OypOBBIMH YCTAHOBKAMH C BEPXHUM IPHUBOJIOM,
TEXHOJIOTUA W3MEPEHUS J3JEMEHTOB CTBOJA B  HAKIIOHHO-HAIIPABIECHHBIX
CKBaXMHAX (ammaparypa M METOJUKAa WHKIMHOMETPUHU), Ha MpHOOpEeTeHUe
HaBBIKOB I'€0JIOTHYECKON 00paOOTKU U UHTEPIIPETALIMU JaHHBIX OypeHUsl.

2. MecTo aucuuminabl B cTpykrype OOII

Huctunnvna «bypeHnue cKBaXUH» BXOJIUT B 00s13aTeIbHYIO YacTh bioka 1
«ducuunmunel (Momynu)» ydyebHoro mimana OOIl u uuraerca B 4 cemectpe.
HucuunnuHa «bypeHue ckBaxuH» Oa3upyeTcs Ha Kypcax LUKJIa €CTECTBEHHO-

HaY4YHBIX

JUCHUILINH.

«MaremaTtukay,

«Munepanorusy, «['eopuzukay.

«Duszukay, «OOm@ass TreoJoTusI,

3. Pe3yabTarhl 00y4eHHs M0 JUCHUILIAHE

Koa u nHauMeHoOBaHHEe

Koa u HauMeHoOBaHHEe

Pe3yabTaThl 00yyeHus

KOMIIeTEeHI[UH HHIMKATOPA
(MHAUKATOPOB)
AOCTHKEHH S
KOMIETEHIIUH
OIIK-1 1.1 _b.OIIK- 3HATH! METOJIMKY  OCYIIECTBJICHHUS
Cnoco6eH pemars 1.Mcrionp3yeT OCHOBHBIE | F€OJIOTUYECKOTO CONPOBOXKACHUSA

3aJIa4M, OTHOCSIIIUECS
K Mpo¢eCCHOHAIILHOM
NESITEILHOCTH,
PUMEHSS METOIbI
MO/ICITUPOBAHUS,
MaTeMaTUIEeCKOTO
aHam3a,
€CTECTBEHHOHAYUYHBIC
U OOIICHHKEHEPHBIC
3HAHUS

3aKOHBI
€CTECTBEHHOHAYYHBIX
JTUCLUIUINH, IPaBUIIa
MIOCTPOEHHUS
TEXHUUYECKUX CXEM U
YEPTEKEH.

1.2 b.OIIK-
1.Mcnionp3yeT OCHOBHBIE
METO]Ibl F€0JIOTUYECKON
pa3BelKH,
WHTEpIpETAIHU JAHHBIX

pa3paboTKU MECTOPOXKIEHUH HepTH U
rasza, MPOEKTUPOBATh IKCIUTyaTaI[HOHHBIC
CKBa)XMHBI; TEXHUYECKYIO JOKYMEHTAIIHIO
peann3anuy TEXHOJIOTHYECKOTo Mpoliecca
(rpadukn paboT Mo OypEeHUIO CKBa)KUH,
WHCTPYKIINY, TIJIAHBI, CMETHI, 3asBKH Ha
MarepHuaibl, 000pylOBaHME), a TaKxkKe
YCTaHOBJICHHYIO OTYETHOCTH o
YTBEP)KJICHHBIM (hopMaM; HOPMaTHUBHbBIE
JOKYMEHTBI, ONpEACTSIIONINe KadyecTBO
NPOBEIEHUS] TIOJEBBIX, Ja0OPaTOPHBIX,
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reopu3MIeCKUX
HCCIIeAOBaHU,
HaBbIKaMU COCTaBJICHUS
pabouux MPOEKTOB B
COCTaBe TBOPYECKOM
KOMAaH/IBI.

1.3_B.OIIK-
1.IlpumensieTMeTOAbI
MOJIETTUPOBAHUS
MaTeMaTHYECKHUX,
(hbU3UYECKUX U
XUMHAYECKHX TPOLIECCOB.
1.4 Bb.OIIK-1.YyacTtByer
B paboTax 1o
COBEpIICHCTBOBAHUIO
MIPOU3BO/ICTBEHHBIX
MIPOLIECCOB C
WCTIOJIb30BaHUEM
AKCIIEPUMEHTAIBHBIX
JAHHBIX U PE3yJIbTAaTOB
MOJIETTUPOBAHUSI.

BBIYHMCIIUTENFHBIX U HHTEPIPETANOHHBIX
pabor B oOmactu OypeHUs; NPUHIIMII

JEHCTBUSI W YCTPOWCTBO  OCHOBHBIX
COBPEMCHHBIX  OYpOBBIX  YCTaHOBOK,
paBuIa OpraHu3anuH METOUKU
OypoBBIX  paboT Opd  pelIeHUH
Pa3IMYHBIX FCOJOTMYECKHUX 3a/ad.

YMeTh.  COCTaBIsITh  TEXHHYECKYIO
JTOKYMEHTALUIO peau3anum

TEXHOJIOTUYECKOT0 Iporecca OypeHus
He(DTSHBIX M Ta30BbIX  CKBAXWH;
IIOATrOTaBJIMBATh u COTI'JIaCOBBIBATh
reoJIOTUYECKHE 33/IaHMsl Ha pa3paboTKy

MPOEKTHBIX ~ pElIeHHH 10  OypeHuto
HaKJIOHHO-HAITPABJICHHbBIX u
FOPU30HTAJIBHBIX CTBOJIOB; ITPOBOAMTH
aHaIu3 3aTpar U pe3yibTaToB
JESATENbHOCTH IIPOU3BOJICTBEHHBIX
HOJpa3/iesIeHu, OLIEHUBATh U
M3BICKUBATh ISl IpOo(eCcCHOHAIbHOU

JEATEIIFHOCTH HEOOXOIMMOE PEeCcypCcCHOE
oOecrieuenne VIS COCTAaBJIEHUS
TEXHOJIOTUYECKO-UHCTPYKTUBHON ~ KapThl
Ha OypeHue; WHCIOIb30BaTh 3HAHUSA B
obnactu OypeHus HEPTSHBIX U Ta30BBIX
CKBRXHMH Ui pELICHUs Hay4YHbIX U
PaKTUIECKUX 3a1a4; MIPOBOJTUTH
HNEPBUYHYIO 00paboTKy MOJIEBOTO
Marepuaia U CTPOUTh IpadUKd M KapThl
o pe3yibTaTaM OypoBbIX padoT.

Baajgerh: HaBBIKAMH  pabOTHI c
OCHOBHBIM  TIOJICBBIM  COBPEMEHHBIM
0o00opyIOBaHWEM TI0 TMPUTOTOBJICHHUIO,

XUMHUYECKOH 00paboTKke, Jerasauuud |
OUYHCTKE OypOBBIX PacTBOPOB; HaBbIKAMU
10 IPOEKTHUPOBAHUIO PEXKUMOB OypeHUs B
3aBUCHUMOCTH OT THIA T€0JOTHYECKOro
paspe3a CTBOJIa CKBaXHMHBI; IPHUEMaMU
MIEPBUYHON o0paboTKu I10JIEBOTO
MaTepuaga IO pe3yinbTaTaMm OypeHus
CKBAYKUH Pa3IMYHOIO MPOQUISI CTBOJIOB;
METOJIaMHU re0J0rH4eCKOn
WHTEpIpEeTalMi JaHHBIX TeoPU3NYECKUX

WCCIEAOBAaHUN  CTBOJA CKBAaXHUHBI C
MIPUMEHEHHEM COBPEMEHHOT0
BBIYHCITUTEILHOTO MIPOrPaMMHOI0

oOecrieueHus.




4. CTpyKTypa M coaep:KaHHue IUCHUIINHBI

OOmmast TpyI0eMKOCTh AUCHMILIUHBI «bypeHne CkBaXuH» COCTaBiseT /2

yaca U 2 3a4eTHBIC CANHUIIBI.

4.1. CTpykTypa npenojgaBaHus JUCHUILTHHbBI

Ne Bunel yueGHOI paboThI, Dopmsbl
n/m BKJIIOYAst TEKYIIEeTro
Paznen Cemectp | Henens CaMOCTOATENIbHYIO KOHTpOJIS (10
JUCIUILTAHBI cemMecT paboTy CTyJIEHTOB U HeAesIM
pa TPYIOEMKOCTH (B Yacax) cemMecTpa)
Dopmbl
JlaGopaTopHas TIPOMEKYT.
pabora KOHTpOJIS (I10
cemMecTpam)
|
= 3
2 &
= Sl %8
= w O SR
S © E
= =S >
o 2 a2} s
o o
O F | = E
1 Beenenue 4 1 1 4
2 OO6mmas cxema mporecca
OypeHus rIyOOKux 4 1 1 4 Pedepar
CKBaYKUH.
3 H
a3Ha4YeHHE CKBaXKUH,
o CobecenoBanu
Oypsuxcst B HepTAHOW U 4 1 1 4 .
ra3oBOM MPOMBIIITIEHHOCTH
4 YcrHbI
VYcnoBus 3aieranus 1
4 1 1 4 onpoc
JIOBYIIIKH YTJIEBOIOPOJIOB.
5 O6opynoBanue, 6ypoBoi
WHCTPYMEHT,
HHEPreTHUECKHUE YCTAaHOBKU 4 1 1 4 CobecenoBanu
TJIABHOTO U e
BCIIOMOTaTeNLHOTO
MIPUBO/IA.
6 [TpombIBKa CKBaXHH.
DYHKIIH GyPOBBIX CobecenoBanu
Y P 4 1] 1 4 e
PacTBOPOB H WX THITHI.
7 [Tpuem
MPAKTUYECKUX
Texnomorus OypeHus. 3alaHUN.
4 2 2 4
CobecenoBanu
e
Komioksuym
8 Pexum GypeHus. 4 ) ) g [Ipuem
JlokymeHTaIus OypoBbIX MPAKTUYIECKUX




pabor. 3aIaHuN.
[TapameTpsl pe:kUMOB CobecenoBanu
OypeHwusl. e
Bbypenue nuckpuBiIEHHbBIX
CKBayKUH.
OcnoxHeHus U aBapui,
METO/JIbI UX
IPETyTPEKICHUS.
9 CobecenoBanu
KoHcrpykuus ckBaxuH .
Kpennenue u nemenranus
[Tpuem
CKBa)KHH. 4 2 2 4
MIPAKTUIECKIX
OmnpoboBanue u .
3a/laHui
UCTIBITAaHUE.
Kosnoksnym
10 TexHuka 6€30MaCHOCTH U
OXpaHa Hep i CobecenoBanu
OK maflz)meﬁ C EI[H apu 4 2 2 4 ©
Py P P Pedepar
OypeHUr CKBaKHH.
[IpomexyTouHas aTTecTanus 3auer

Uroro: 72 u. 14 14 44

4.2. Conepx’aHue AUCIUTIITUHBI

Bsenenue
Ilenp u 3amaun Kypca. Mecto OypeHHs Ha pa3jMUYHBIX 3Tarax U CTaAMsIX
MOUCKOBBIX, Pa3BEJOYHBIX U JKCIUTyaTallMOHHbIX paboT. KomrmiekcupoBaHue
OypoBbIX paboT W reodu3Myeckux wHccienoBanuid. OTOOp KepHAa M IIJIaMa,
reo(pu3nuecKue UCCIEJOBAHUSI CTBOJIOB CKBAYKHUH.
O0mas cxema npouecca OypeHus ri1y0OKHX CKBAKUH
[Tonsitue o OypoBOil ckBaxkuHe. POTOpHO-TYpOMHHBIE M PpPEAKTHUBHO-
TypOuHHbIE Oypbl. CHCTeMBl BepXxHero mnpuBoja. KoMmObIOTHU3UPOBAHHBIN
KOMILJIEKC MO cOopy M 00pabOTKe IaHHbIX O Tmpolecce OypeHHs CKBAKUH
['EOTEK.
Ha3navyeHnue cKkBaxuH, Oypsimuxcsi B He)TAHON U ra3oBoii
NPOMBIIIEHHOCTH
OnopHble, MapaMETPUYECKHE, TMOUCKOBO-OLICHOYHBIE,  PA3BEIOYHBIE,
HKCIUTyaTallMOHHBIE U BHEKATETOPUIHbBIE CKBa)KWHBI, COOEHHOCTU Te0()U3NUECKUX
UCCIICJOBAHNN B HUX.
YciaoBus 3ajieranus 4 JIOBYIIKH YIJIEBOAOPOAOB
OcanouHble TOpPHBIE TOPOJIBI, UX KaTeropuu no Oypumoctu. OcoOeHHOCTH
OypeHHs B pa3IUYHBIX TMOpOoAax, HX (PU3MKO-MEXaHWYECKHUE CBOWCTBA U
kareropun 1o Oypumoctd. Komnektopsl u  GIOUIOYyHOpPHI, MOPUCTOCTH,
NPOHUIIAEMOCTb, TOPHOE, MOpOBOoe€ M MiactoBoe pAasieHue. Koapduuument
aHOMAJBHOCTM IUIACTOBOIO JaBJIEHUS. TemmepaTypHblE€ YyCIOBUS HEJp,
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reoOTePMHUUYECKUN TPaJMEeHT, TEIJIOBOW MOTOK M TEIJIOMPOBOJIHOCTh TOPHBIX
MOPO/I.

VYcenoBus 3aneranus HepTH W rasa B Henpax. [loHsTHe O JOBYIIKax
YTJIEBOJIOPOJIOB.

O6opynoBanue, 0ypoBOil HHCTPYMEHT, JHEPreTH4ecKre yCTAHOBKH
IJIABHOTO U BCIIOMOTaTe/IbHOI0 MPUBOIA

Boeimiku OameHHoro tuma u A-o0OpasHblie, OypoBble JIEOEIKH, HACOCHI
pOTOpPBI, MPUBOABI OT JIBUrarejeil BHYTPEHHEIO CrOpaHus, 3JIEKTPUUYECKUE U
nu3enb-anektpuueckue.  [lopomopaspymiatonue HaKOHEYHUKH -  OypOBBIC
HIapOIIEYHbIE JI0JIOTa, 0JIOTA C ajIMa3HbIM M TBEPAOCILIABHBIM BOOPY>KEHHUEM,
pacIIMpUTENH, KaluOpaTopbl, LEHTPATOPhl M CTAOMIM3ATOPBI. PACIIUPUTENH,
KamuOpaTopsl, IEHTpaTopbl, OypuibHBIE H o00OcagHble TpyOnl. (OcHacTKa
OypWIBbHBIX M OOCaJHBIX KOJOHH. Y TSDKENEHHBIE OYypHIIbHBIE TPYOBI, BEIyIIHE
pabouune TpyOwl (kBaapaTHble ImTanru). OOOpyaoBaHUE ISl CITYCKO-TIOAbEMHBIX
onepanuit. [IpoTrBoBBEIOpOCOBOE 000py0BaHue. UHCTpYMEHT Jutst 0TOOpa KepHa.

IIpombiBKa ckBa:kuH. @YHKIUM OYPOBBIX PACTBOPOB M UX THIIbI

Cucrema uxX UUPKYISIUMU W o4uCTKU. JluddepeHnmanbHoe naBieHUE.
Pacuér HeoOXoammoil TIOTHOCTH OypoBOTO pactBopa. MexanusM oOpa3zoBaHUs
(GUIBTPALIMOHHON KOPOUYKHU U Pa300IleHre TPOHUIIAEMbIX IJIACTOB

[TapameTpsl ¥  KOMIUIEKTHOCTh UMPKYJISLMOHHBIX  CHUCTEM, OJIOKH
HUPKYJISALUOHHBIX CUCTEM. OYHUCTHBIE YCTPONCTBAa LMPKYJISLUUOHHOM CUCTEMBI,
O0e3zambapHasi TexHoyiorusi OypeHusi. BcacwkiBaromiye duHUKM U MaHUQIIBA, OJIOK
MIPUTOTOBJICHUS] M1 XUMUYECKONU 00pabOoTKu OypoBOro pactBopa. MexaHudeckue u
I'UIPaBIMYECKUE MEePEMEIINBATENH, LIEHTPOOEKHbIE HACOCHI, BOPOHKH JUIsl BBOJA
XuMpeareHToB. I'mapasinnueckuil nucneprarop. I'epmernsanus ycTbsl CKBaKUHBI.
brok mpuroToBieHus 1 0J0K OYUCTKU U paspyiieHus nenbl. CocTaB A U30JSAIUN
30H moryomeHus. Tumbl OypOBBIX PAacTBOPOB M YCIOBHUS WX TPUMEHEHHUS B
3aBHCHUMOCTH OT T'€0JIOTHYECKHX ocoOeHHocTel paspesa. [IpuMeHnenue B kauecTBe
UUPKYJIUPYIONIErO0 areHTa CKaThlX Ta30B, TEXHUYECKOW BOJbI, PAacTBOPOB Ha
BOJIHOW W YIVIEBOJOPOJHOM OCHOBE, APYTHX THUIIOB IPOMBIBOYHBIX >KUIKOCTEM.
[lapameTpsl U OCHOBHBIE (UBUKO-XUMHUYECKHE CBONCTBA IPOMBIBOYHBIX
KUJKOCTEW 1 X BbIOOp. PerynupoBaHue u KOHTPOJb 3a MapaMeTpamMu pacTBopa B
npouecce Oypenus. OuncTKa, yTSKeIeHUE U IEPBUYHASI U BTOPUYHAS XUMUYECKas
o0paboTka pacTBOpPOB. TEXHOJOTUYECKUM MPOLECC MPUTOTOBICHUS OYypOBBIX
pacTBOpPOB. TpeOoBaHUs K HUM. [IpuHIMIBI Kiaccudukanuii OypoBbIX pacTBOPOB.
CBoiicTBa OypOBBIX paCTBOPOB M METObI ONPEEICHUS UX B MOJEBBIX YCIOBHSIX.
Ot60p npo6 OypoBOro pacTBopa M MOJATOTOBKA MX K HccienoBaHuio. DakTopsl,
oOyCIIaBIMBaIOLIME U3MEHEHHE COCTaBa U CBOMCTB OypOBOIO pacTBOpa B Ipoliecce
Oypenus. [IpuHIUMIBI peryaupoBaHusi CBOMCTB OypoBoro pactsopa. [lepBuunas u
MOBTOPHBIE XUMOOPAOOTKH OYpPOBOTO pacTBOpA.

TexnoJsiorus Oypenust

Potopubiii cmoco6 Oypenust ckBaxxuH. Ero ocoOEHHOCTH W YCIOBUS

npuMeHeHusi. bypeHwe 0pu TOMOIIM THAPABIMYECKUX U IIEKTPUUYECKHUX
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3a00iHbIX nBUTraTenel. [IpenmyInecTBa 1 HEIOCTATKU IO CPABHEHUIO C POTOPHBIM
criocoboM OypeHus. BuHToBbIe 3a00MHBIC IBUTATENH, TYPOOOYpPHI, JIEKTPOOYPHI.
CpaBHUTENbHAs  XapaKTEpUCTHKA 3a00MHBIX  ABurarenei.  OTKIOHSIONIME
YCTPOMCTBA, TEJIEMETPUUECKNE CUCTEMBI M MHIUKATOPBI MTOJIOKEHUS OTKIOHUTEIS
U KpUBM3HBI CKBaXuHbl. CuHcreMbl BepxHero mnpusoja. Mx mnpeumyiiecrBa u
HEJOCTaTKU 10 CPAaBHEHHUIO C POTOPHBIM CIOCOOOM M CIOCOOOM OypeHus Ipu
IIOMOIIIM 3a00MHBIX ABUTATEIIEH
Pexum Oypenust
OnTuManbHbIA, CIEHAIBHBIA U OTPAaHUYEHHBIN pexuMbl. KOMITbIOTE3npOBaHHAS
CHCTEMa OTIEPATUBHOTO YNPaBJICHUS TEXHOJOTUEH OypeHUs U TPaeKTOPHEH CTBOJIA
CKBakMHBIL.JIOKyMeHTaust OypoBbIX padotr. Ilapamerpbl pexumMoB OypeHUs.
bypenue HCKpHUBIEHHBIX CKBaXUH. OCIOXKHEHUS M aBapuu, METOJbl HUX
npenynpexaenus. JlokymenTtamust 6ypoBsix paboT. ['eonoro-TexHu4eckuii Hapsi.
TeXHUKO-IPKOHOMUYECKHE  TIOKa3aTelu OypeHHus: MpoXoJKka Ha  J0JI0To,
MEXaHUYeCKass U pencoBas CKOPOCTb, CTOMMOCTb 1 M HPOXOAKH CKBAKHHBI.
[TapameTpsl peskuMoB OypeHHsS U UX BHIOOP B 3aBUCHMOCTH OT YCJIOBHUI OypeHHs.
Bnusaue napameTpoB pekuma OypeHHs Ha TEXHOJIOTHIO OTPaOOTKH JI0JIOT.
Oco0eHHOCTH PEKUMOB TIPU Pa3HbIX criocobax OypeHus. bypeHue nCKpUBIEHHBIX
CKBOXMH W NPUYUHBI CAMOIIPOU3BOJIBHOIO MCKPUBIICHUS OCH CTBOJIA CKBAXKUHBI.
OcnoXHEeHus: U aBapuu, METOJbI X IpeaynpexaeHus. OOBaiIbl U OCHIU CTEHOK,
BBIOpOCHL W (PIIOMJONPOSBICHUS,  MOIJIOUIEHUS  OypOBOTrO  pacTBOpA,
Keno0000pa3oBaHUE, CYXKEHUE JHaMeTpa M  HCKPUBIEHHE OCH  CTBOJA.
[Ipenynpexnenue, OOHApPYKEHHE M JIMKBUAALMS Ta30BOJIOHE(PTEIPOSIBICHUM.
OcHoBHBIE BU/IbI aBapuil. IHCTpYMEHT AJIs UX JIMKBUJALUY.
Koncrpyknusi ckBa:kun. Kpemvienue n neMeHTanus
CKBaKMH.OnpoOOBaHMe U UCIILITAHUE

[TonsiTue o0 30HaX, HECOBMECTUMBIX IO YCJIOBUAM OypeHusi. BeiOop u pacuér
KOHCTPYKIUU CKBaXHH. CrocoObl IIEMEHTHPOBAHMS CIUIONIHBIX U TOTaHbBIX
KOJIOHH. MaH)XeTHOe LieMeHTHpoBaHue. KpersieHue W IeMeHTalusl CKBaXKUH.
Kpemnienne ckBaxuH sKcnaHaupyeMmbiMu TpyOamu. KoHcTpykium 3aboeB mpu
BCKPBITUU MPOIYKTUBHBIX IUTacTOB. OnMpoOOBaHKE U HCHBITAHUE MEPCIIEKTUBHBIX
uHTepBaioB. ONepaTuBHOE UCHBITAHHUE IUIACTOB B OTKPBITOM CTBOJIE B ITpOLIECCE
OypeHusi. BTopuuHOe BCKpBITHE MPOAYKTHBHBIX IUIACTOB M METOMBI BbI30BA
IpUTOKa B OOCaXKEHHOW CKBaxkuHe. BckpbiTHe HedTera3oBblX IUIACTOB Ha
JETIPECCHH.

TexHuka 0€30MaCHOCTH, OXPaHa HeAP U OKPY KAIOLIe# cpeabl Mpu
Oypennu ckBaxkuH. O0J1acTH npuMeHeHus1 OypeHust IIy0OKMX CKBaKUH

Mepbl 10 HETOMYLIEHUIO BPEIHOTO BIMSHUS I'€0JI0rOpa3BeJOYHbIX padoT Ha
COXPAaHHOCTb 3aIlacoB IOJIE3HBIX MCKOINAEMBIX NpU OypeHuu ckBaxkuH. OxpaHa
MOJI3EMHBIX BOJ KaK OJHOTO M3 BHUJOB MOJE3HBIX UCKOMAeMbIX. Mepbl MO OXpaHe
II0YB U JIECOB, B TOM YHUCJIE IPOTUBONOKAPHBIE U MCKIIOYAOIIKE MOCIETYIONIYIO
9PO3UI0 MOYB. MOHUTOPUHT IPUPOIHOM cpeasl B Poccuiickon denepannn.

[Tpumenenne OypeHHs] OMOPHBIX CKBAXMH MPH HM3YYEHHH T'€0JIOIHYECKOro
CTPOEHUSI KPYNHBIX I€OCTPYKTYPHBIX 3JIEMEHTOB 3€MHOM KOpPBI, AJI1 ONPEIEICHUS
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OOIMX  3aKOHOMEPHOCTEH  pPACIPOCTPAHEHHUS  KOMIUIEKCOB  OTJIOXKEHMH,
OJaronpUATHBIX U1 He(hTEera30HaKOIICHHUS.

bypenne mnapaMeTpu4ecKuXx CKBAXKUH JUISI HM3YYEHHUS TI€0JIOTHYECKOro
CTPOEHMSI, Te€O(U3NUYECKUX XapaKTEPUCTHK pa3pe3a M OLEHKU MEpPCHEKTUB
HE(TEra30HOCHOCTH  BO3MOXHBIX 30H He(TEra3oHAaKOIJIEHUs, BbISBICHUS
HauboJiee MepPCIEeKTUBHBIX PAalOHOB AJIs1 HOUCKOBBIX PaldoT.

ITpoxonka CTPYKTYPHBIX CKBa)XMH JUJISL BBISIBJIICHHS M IIOJAr OTOBKH IIJIOIIAEH
(CTpyKTyp) K IOMCKOBOMY OYypE€HHIO B paiioHaxX, IJI€ pEIICHHE 3TUX 3aaad
MOJIEBBIMH ~ T€O(U3NYECKUMU METOJaMU  3aTPYAHEHO WJIH 3KOHOMHUYECKH
Helenecoo0pas3Ho.

OTKpBITHE HOBBIX MECTOPOKICHHM WJIM HOBBIX 3ajexell HedTH W ra3a Ha
paHee OTKPBITBIX MECTOPOXKICHUAX U OLEHKA UX MPOMBIILJIEHHON 3HAYMMOCTH MIPU
MOMOILY TOMCKOBO-OLIEHOYHBIX CKBA)KHH.

bypenue pa3BeOYHBIX CKBAKMH HA IUIOIIAAAX C YCTAHOBJIEHHOMW
IPOMBILUIEHHON HE(TEra30HOCHOCTBbIO JUIsl YTOYHEHHMs 3amacoB U cOopa
UCXOJHBIX JAHHBIX JJII COCTaBJICHHSI TEXHOJOTMYECKOW CXeMbl pa3paboTKu
3aJIeKU. bypeHue dKCIulyaTauOHHBIX CKBAYKHH.

5. OOpa3oBare/ibHbIe TEXHOJIOTMHM, IPUMEHsieMble MPH OCBOCHUM
TUCUMILTHHBI

[Ipu peanuzanuu MOporpaMMbl  TUCHUIUIMHBI ~ «bypeHue  CKBaxuH»
UCIIOJIB3YIOTCSL ~ pa3IMYHbIE  O0pa3oBaTebHBIC TEXHOJOTHMH — BO  BpeMs
ayJIUTOPHBIX 3aHATUN 3aHATHUS MIPOBOJATCS B BUC JICKITHH ¢ Mcnoiib3oBadueM 1K
U KOMIIBIOTEPHOTO TIPOCKTOpAa H TPAKTUYCCKUX 3aHATHH B MarHUTHOU
7abopaTopuy WM KOMIIBIOTEPHOM Kjacce ['eomormdeckoro ¢akynbTeTa ¢
WCIIOJIb30BAHUEM CIIEIUATBHBIX BBIYUCIUTENBHBIX M WIPOBBIX MpOTrpaMM U
MOJIEBOTO MAarHUTHOTO O0OPYIOBAHUS.

3aKkperieHne ~ TEOPETUYECKOTO  MaTepualia  OCYIIECTBISETCS  TPHU
MPOBEICHUM JA0OPATOPHBIX 3aHATHH M BBINOJTHEHHS KOHTPOJBHBIX PaldOT ¢
WCIIOJIb30BAHUEM  KOMIIBIOTEPHBIX  TEXHOJIOTHUW, BBIMOJHEHUS MPOOJIEMHO-
OPUEHTUPOBAHHBIX W TBOpPYECKUX 3amaHuil. CaMOCTOSATEIbHOE U3YYCHHE
TEOPETHUYECKOTO MaTepHalia JUCIUILIMHBI ¢ MCIOJb30BaHueM Internet-pecypcos,
nH(pOpMalMOHHBIX 0a3, METOAMYECKUX pa3pabOTOK, CHEIUaIbHON Yy4uyeOHOM u
HAyYHOH JMTEpaTyphbl, a TaKKe KOHCYJIbTAIIMM W IIOMOIIb IPENoJaaBaTeNis B
HalmMcaHuu pedepaToB W MPH BHITOJHCHUH MPAKTUYSCKUX W WHAWNBUIYATbHBIX
pabor.

[Ipu oOyueHun nUIl ¢ OTPAaHMYCHHBIMH BO3MOXXHOCTSMH HCIOJIb3YHOTCS
MOAXO/IbI, CIIOCOOCTBYIOIIME CO3/IaHHI0 0e30apbhepHO 00pa3oBaTEIbHON CPEIbl:
TexHoJoTud JudPepeHmanu 1 WHANBUAYATU3alMA OOyYeHUs, TMPUMCHECHUE
COOTBETCTBYIOIIUX METOJUK MO PabOTe C MHBAJIUIAMH, WCIIOJIH30BAHUE CPEICTB
IUCTAHIIMOHHOT'O OOIIEHMUS.

Ins  obecneuenus auddepeHIUPOBAaHHOTO TOAX0Aa 00ecTIeUrMBaeTCs
MHOTOYpOBHEBas TI0Jlaya MaTephalia B COOTBETCTBUE C WHIWBUIYAIbHBIMU
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OCOOEHHOCTSIMM, NPEIOCTaBICHHE YYalllUMCsA IpaBa BbIOOpa LENel, CpPEeAcTB,
¢opM paboOThl, oOpraHuzauus pabOThl ydYallUXCs B  MalbIX Ipymnmnax,
camocTosiTesbHass paboTa B COOCTBEHHOM JMara3oHE BO3MOXKHOCTEH, OIEHKa
JOCTHKEHHSI YHAIUXCS B COOTBETCTBUU C UX BO3MOYKHOCTSIMU.
AnanTuBHBIE ~ TEXHOJIOTMM MpU  OOYyYEHUM  CTYAECHTOB-HHBAJIUIOB
pean3yroTcs ¢ Y4ETOM OCOOEHHOCTEH 3TaloB O0yUYEHUS:
aJlanTaluy v OBJa/IeHUsI OCHOBAaMU O0y4YeHMUs,
® YHTErpalMd B  KOJUIEKTHB,  HAKOIUIEHUS  ONbITA  COLMAJIBHO-
aJIanTHPOBAHHOTO TIOBEACHUS U YUEOHOU A TENbHOCTH;
e BBEACHMS B MPO(PECCHOHATBHO-TIPAKTHUYECKYIO JEATEIBHOCTh U HAKOIUICHHUS
IIPaKTUKO-OPUEHTHUPOBAHHOTO OIIBITA;
® OBJI3/ICHUS OCHOBaMU NPO(ECCUOHATIBHON AESITEIbHOCTH;
® pe3yJIbTaTUBHBIN 3TaIl.
Kaxnplii sTan npeaycMaTpuBaeT CBOKO CIEUU(HKY CONpOBOXAEHHS. B
3aBUCUMOCTH OT 3Tana 00y4eHHUs U MPUHAMJIEKHOCTH CTYJIEHTa K YYEOHOU rpyIe
WCIIOJIB3YETCS COMPOBOXKIAEHNE THIOTOPOB.

6. YdeOHO-MeTOOMYECKOe oO0ecredeHHE CAMOCTOATENbHON PadoThI
cTyAeHTOB. OleHOYHbIe CPeICcTBa JJsl TEKYyllero KOHTPOJIA YyCIeBaeMOCTH,
NMPOMeKYTOUYHOMH aTTeCTAIMH 110 UTOTaM OCBOEHUS U CHUTIIUHBI

[IpeaycmatpuBarOTCs  ClEAyIOUIME  BHUJBI  KOHTPOJS:  TEKyIIUd U
IIPOMEKYTOYHBIH.

Tekyumuii KOHTPOJIb OCYIIECTBISCTCS Ha JICKIIMOHHBIX M JIA0OPATOPHBIX
3aHATHAX, a TaKXKe MO pe3yJbTaTaM BBIMOJHEHUH WHIWBUAYATbHBIX 3aJaHUN B
ayJIMTOPHOE W BHEAYIUTOPHOE BPEMs, 3acCIyIIMBAaHUE M OIEHKA JOKJIaaa 10 TeMe
pedepara.

B navane kaxpgoro nabopatopHoro 3aHsATHS NpoBoauTca 10 MHUHYTHBIMA
OIIPOC JJIS OLICHKU CTEMEHW TOTOBHOCTH CTYACHTOB K JIAOOpAaTOpHOW paboTe 1o
TEMe 3aHATHS.

Ha nmaGopaTopHbIX 3aHATHUSX W B MPOIECCE CAMOCTOATENIBbHON paboThI BO
BHEAYJAUTOPHOE BPEMsI CTYJEHTHI BBIMOJIHSIIOT WHIWBHUIYAJIbHBIC 3aJaHUS C
AJIEMEHTaMH HCCIIEAOBAHMM 10 BCEM OCHOBHBIM OJIOKaM JUCHUILIMHBL. 3aT€eM OHH
CHAIOT KOHTPOJIbHBIC paOOThl. PAGOTHI OLICHUBAIOTCS MPEIO/aBaTesieM B OaIIIbHOM
CUCTEME.

[To TeopeTnueckoMy paszeny Kypca CTYJACHTHI MOTy4aloT WHIUBUTYaTIbHbBIE
3aJlaHds 10 aHAJIUTHYECKOMY 0030py MNpoOJIEeMHBIX BOMPOCOB Hayku. Paborta
BBITIOJIHAETCSI CAMOCTOSATEILHO BO BHEYUYEOHOE BPEMSI C UCIIOIb30BAaHUEM HAYUHOU
U y4eOHOU TUTepaTyphl.

IIpome:KyTOYHBIH KOHTPOJIL IPOBOAUTCS B BUE 3aueTa. Llenb koHTpos -
IpoBepKa 3HAHUM CTyleHTa BCEH JIMCUMIUIMHBI, BBISICHEHUE [MOHUMAaHUSA
B3aMMOCBSI3CH Pa3IMUHBIX €€ pa3AelioB JIPyr C JIPYroM M CBS3€H C WHBIMH
€CTECTBEHHOHAYYHBIMH, obmenpodeccruoHaTbHBIMU u CreruaTbHBIMU
JTUCITUTUTTHAMM.



OcHoOBHbBIE TEMBI MNPAKTHYECCKHUX 3aHATHH:
HpaKTI/I‘lCCKPIC pa6OTBI HaIlpaBJICHBI Ha O3HAKOMIJICHHC CTYICHTOB
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C

METOOUKOW COCTaBJIEHUSA T€OJIOTO-TeXHHUUYecKoro Hapsana. Ilo wux wuroram
coctaBisiercst ynpoménubii BapuanT ['TH u oObsacHUTENbHAS 3alldCKa K HEMY.
PaGoTa BBIMONHSIETCS MO WHAMBUIAYATbHBIM 3aJaHUSIM, MPEJICTABISIONIUM COOOM
ONMCaHWE TMPOEKTHOIO pa3pe3a U LEeJEeBOE€ HA3HAYEHUE MPOEKTUPYEMOU

CKBa>XUHBI.

NoNe
/i HavmeHoBaHMe NpaKTUYECKUX 3aHATHH

1 OnpeneneHue KaTeropuii mopoja IO OypUMOCTH UM HMHTEPBAJIOB 30H,

OIIACHBIX I10 I'COJIOTHYCCKUM OCJIOKHCHHUAM B ITPOLICCCC 6yp€HH5L

2 | BeiGop u pacuét KOHCTPYKIIMN CKBAKUHBI.

3 Bri6op OypoBoro pactBopa M €ro CBOWCTB, pacyéT o0bEMa OypoBOTO

pactBopa. Pacu€r HeoOxoauMoro 00bEMa TaAMITOHAKHOTO PACTBOPA.

4 | Bp16op cnocoba 6ypeHHs ¥ napaMeTpoB pexxuMa. Pacuér
Heo6X0AMMOI'0 KOJIMYEeCTBa J10JI0T.

o1

FeO(i)I/IBI/I‘-IeCKI/IC HCCJICAOBAaHNA CTBOJIAa CKBAKHWHEI.

6 | Pacu€T ocHacCTKM TaJIeBOM CHCTEMBI M BEIOOD THIIA OYPOBOM YCTaHOBKH.

KOHTPOJILHI)IC BOIIPOCHI U 3a1aHMA /I TCKYIIECIr0 KOHTPOJIA
YCI€eBaeMOCTH B HpOMe)KyTOqHOﬁ aTrecranumn
II0 UTOraM OCBOCHHUSA IMCHUILINHBI .

1. YcnoBus 3ameranus HepTH W raza B HEOpax, MOHATHE O MOPOJax-
KOJUIEKTOpax U GIrouaoynopax.

2 YCTpONCTBO TAJIEBOM CUCTEMBI, M0J1aua J0JI0Ta Ha 3a001.

3 [IpoTuBOBBIOpOCOBOE OOOPYIOBAHUE, YCTAHABIMBAEMOE HA YCThE CKBAYKHH.

4. KoadpunueHT aHOMaIbHOCTH TJIACTOBOTO JTaBJICHUSI.

5 .30HBI, HECOBMECTHMBIE MO YCIOBUSAM OypeHus. lloHsTHe O TOpPOBOM H
IJIaCTOBOM JaBjieHUU. KOHCTPYKIIMM CKBaXKUH.

6 Cxema IUPKYJISAIUU OypOBOTO pacTBOpa.

7 TlocnenoBaTenpbHOCTh pacu€rTa KOHCTPYKLUMH CKBaXWH. BpiOop nuamerpa
JKCILTYyaTAllMOHHON KOJIOHHBI.

8 O6mme TpeboBaHUS TEXHUKU 0€30MaCHOCTH Ha paboveM MecTe.

9. CooTHOLIEHHE MEXIy MapaMeTpaMu pexuma OypeHHs MpU POTOPHOM H
TypOMHHOM crioco0ax OypeHus.

10. MeTob1 HapanBaHus OypUILHON KOJOHHBI.

11. Br16op IIPOMBIBOYHOI'O arcHra 151 CKOpPOCTH BpAalLlCHUS
NOPOAOPA3PYIIAIOIIETO HAKOHEYHUKA MPU MPOSKTUPOBAHUM ONTHUMAJIBLHOTO
pexuma OypeHus.
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12.  KoncTtpykuuu Hu3za OypWIbHOW  KOJIOHHBI, MpUMEHSEMbIE IS
MPEeIOTBPAIICHHS UICKPUBJICHUS BEPTUKAIBHBIX CKBAKHH.

13. [enun ueMmeHTUpOBaHUS CKBaXXWH. Ha3HaueHwe oOCagHBIX KOJOHH,
BXOJISIIHUX B KOHCTPYKIIUIO CKBAXKUHBI.

14. O6mue TpeboBaHUS TEXHUKHU 0€30M1aCHOCTH, Ha paboyeM MecTe.

15. YcTpoilcTBO HIDKHEW 4YacTh OOCAIHBIX KOJIOHH TP IIEMEHTHUPOBAHUU C
poOKaMH.

16. IlepBuuHas foKkyMeHTalus Ipu OypEeHUH CKBaKHH.

17. Pa3zpabotka onTumanpbHOrO pexuma OypeHus. CHenualbHBIA pPeXUM
OypeHus.

18. CiocoObI BbI30Ba MPUTOKA B 00CAKEHHBIX CKBAYKUHAX.

19 I'eonoro-TexHu4YeCcKuit HapsAa Ha OypeHNe CKBAXKHUH

20. 3aBUCUMOCTB YKClIa 000POTOB U OCEBOM HArpy3KH Ha J0JOTO

OT IJIyOMHBI, CBOMCTB IOPOJI U TUIIA JI0JIOTA.

21 TumpaBiandeckuil WHAMKATOp Beca. 3amuch pabouuMx MPOIECCOB Ha
nuarpamme 'MC u natunke Beca Ha KPIOKeE.

22. TexHuka 6€301aCHOCTH MPU TypOUHHOM OypeHHH.

23. OnepaTuBHOE WCIBITAHUE TPOIYKTUBHBIX IUIACTOB B HEOOCAKEHHBIX
CKBQ)KHUHAX.

24. Beibpochl, GpoHTaHupoBaHus. [IpUYuHBI WX BO3HUKHOBEHUS M METOIBI
O00pBHOBI C HUMH.

25. TlocnmeacTBusi HMCKpHBICHHS CKBaXHH. boppba ¢  HavyaBmuMcs
UCKPHBIICHUEM, MTPETyTIPEAUTETHHBIC MEPHI.

26. Xumnueckas 00paboTKa TTHHUCTBIX PACTBOPOB U UX YTsDKEIECHHE.

27. Pexxum OypeHus U ero mapameTpbl. ONTUMAaIbHBIA U CIICIUATBHBIN PEKUMBI
OypeHus.

28. EcrecTBEHHBIE TPOMBIBOYHBIE PACTBOPHI U YCIOBUS UX IPUMEHEHHUSL. .

29. HedresmynbcruoHHBIE OypOBBIE PACTBOPHI. Y CIIOBUS UX MPUMEHEHHUS.

30. llemenTupoBaHue 0OCaAHBIX KOJIOHH MPU MTOMOIIU JBYX MPOOOK.

31. OOGBanbl CTEHOK CKBaXWHBI, TPUYMHBI WX BO3HUKHOBEHUS, METOIbI
IpEeIOTBPALCHHUS.

32. ®axTopsl, OMpeAeIIONINe BHIOOp crioco0a OypeHus: U BUJ] MPUBO/IA.

33. Ilepdopammst oOcagHbIX KOMOHH. [IpHHIMIBI JEHCTBHS OCHOBHBIX THIIOB
nephopaTopoB.

34. IIpoMbIBOUYHBIE PACTBOPHI Ha YIJIEBOAOPOIHON OCHOBE.

35. Ilormomenne OypoBOro pacTBopa (MPOMBIBOYHOW >KHIKOCTH), yCIOBUSI
€ro BO3HUKHOBEHU S, METOABI OOPHOBI U MPEAyNpeKICHUS.

36. OcobeHHOCTH TYpOMHHOIO crocoba OypeHus, ero MpeuMyllecTBa Mepea
POTOPHBIM.

37. BeprukanbHble CKBOXWHBI M TPUYMHBI WX HCKpuBieHus. [loctpoenue
WHKIIMHOTPAMM.

38. IIpoMbIBKa BOJI0M. Y cnoBuUs €€ NPUMEHEHUS

39. CoctaB TJIMHHUCTBIX pacTBOpoB. [lapaMeTpbl TJIMHHCTOrO pacTBOpa MpH
HOPMAJILHBIX YCIIOBUSIX OypeHUsI.



40.
41.
42.
43.
44,
45.

46.
47.

48.
49.

50.
51,

52.
53.

54.
55.

[TapameTpsl (CBOMCTBA) TJIMHUCTBIX PACTBOPOB U HX OMpEIEICHUE B
MOJIEBBIX YCIIOBUSIX.
[Tonaya nonota Ha 3a60i. CryCKO-TIOJbEMHBIE ONIEPALINH.
Br160op oceBoii Harpy3Ku Ha MIapOIIEUHbIE 10JI0TA.

TexHonoru4eckue OCOOEHHOCTH POTOPHOTO W TYPOMHHOIO CIIOCOOOB
OypeHus.
Brei6op THma u pazmepa 10J10Ta B 3aBUCUMOCTU OT T'€OJIOTUYECKUX YCIOBUN
OypeHus.

[loHATHE O TIMHUCTOM pacCTBOpPE KakK O CIOKHOM MOJIUAUCIEPCTHON
CHCTEME.
OO61mume TpedboBaHMs TEXHUKH 0€30MMaCHOCTH Ha paboueM MecTe.
[TpuHIIMNIMATBPHOE YCTPOMCTBO TypOoOypa m ero padora. OTKIOHSIONHE
yCTPOMCTBA P TYPOMHHOM OYpEHHH.
AbspUpOoBaHHbIE IPOMBIBOYHBIE KUAKOCTU (OypOBbIE PACTBOPHI).
['muHUCTBIE PacTBOPHI, UX OCHOBHBIE KauecTBa. | JIMHBI, IPUMEHSAEMBbIE IS
IPUTOTOBJIEHUS TPOMBIBOUYHOM KUAKOCTH.
BunToBbie 00bEéMHBIC 3a00iHBIC nBUTaTenn (B3/]).

TypOunHoe OypeHHe U €ro TMpPEeUMyIIecTBa TEpell POTOPHBIM.
B3aumooTHoOLIEHNE TapaMeTPOB pexkUMa MPU TOM U IPYrOM CIIoco0ax.
OuncTKa MPOMBIBOYHBIX KUIKOCTEH (OypOBBIX PAaCTBOPOB).

Tunbel MUPKYJIUPYIOMIUX B CKBAKUHE areHTOB. DYHKIIUM MPOMBIBOYHBIX
KUJKOCTEHN (OypOBBIX pacCTBOPOB).

TexHuka 0€30MaCHOCTH IIPU OYPEHUHU C TIOMOIIBIO AJIEKTPOOypa.

OcHOBHBIE THITBI OyPOBBIX CTAHKOB M UX HOMEHKJIATypa.

7. JlanHbIe 119 y4yeTa ycneBaeMocTH cTyaeHToB B BAPC

Tabmuna 1.1 [Mpumepnas Tabauia MakKCUMaJIbHBIX 0aJUIOB O BUAAM Y4eOHOM

ACATCIIBHOCTMU.
1 2 3 4 5 6 7 8
Jlabopartopusie | IIpakTuueckue |CamocTosTensHas | ABTOMAaTU3HPOBAHHOE Apyrne BIIBL IIpomexyrodnas
Jlekuun yueOHO Hroro
3QHATHS 3aHATHS pabora TECTHPOBaHUE aTTeCTaIHs
JEATEILHOCTH
10 30 0 20 0 0 40 100
Jlekuuu

[TocemaeMocTh, OIIPOC, AKTUBHOCTH | JIp. 32 oauH ceMecTp — oT 0 1o 10 Gamnos.

JlaGopaTopHble 3aHATHSA

KoHTponb BeINoNTHEHHS 1a00paTOPHBIX 3aJaHUi B TEYEHHE OJTHOTO CEMeCTpa - OT

0 mo 30 GayioB.

1.

2.
3.
4

Jlabopatopnas pabota Ne 1 (ot 0 1o 5 6a1oB)
Jlaboparopnas pa6ora Ne 2 (ot 0 10 5 GaioB)
JIaboparopnas pabora Ne 3 (ot 0 10 5 OaIoB)
JIaboparophas pabora Ne 4 (ot 0 10 5 OaIoB)
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5. JIaboparopnas pabora Ne 5 (ot 0 10 5 OasIoB)
6. JIaboparophas pabora Ne 6 (ot 0 10 5 OasIoB)

IIpakTH4eckue 3aHATHUS
He npenycmoTpeHst.

CamocrosiTesibHast padora
1. KommokBuyMm Nel (ot 0 mo 7 6anmoB).
2. Komnokuym Ne2 (ot 0 mo 7 6asioB).
3. Pedepar (ot 0 g0 6 6ay10B)

HpOMe)KyTO‘IHaSI arrecranuda

Tabnuua 2.1 - Tabnuira nepecyeTa MOTYYEHHOW CTYJICHTOM CyMMbI 0ajlioB

1o JucuuIinHe «bypeHre CKBaKMH» B OLEHKY (3a4er):

55 6annoB u 6onee «3auTeHoy (npu HeaudQepeHIUPOBAHHON OI[CHKE)

MeHbIe 54 6amios «HE 3a4TCHO»
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8. Vuebno-meroauueckoe u  uudopmaumonnoe obecnevenue

JAHCHHINVIHHBI

a) nuTeparypa:

1. 3sapuirun, B. WU. Byposble cranku u Oypenume ckBakuH [DneKTpoHHbIH
pecype] : yueb. nocobue / B. WM. 3sapbirun. - 2-e u3n., crep. - Kpacnosipek:
Cub. denep. yu-1, 2012. - 256 c.

2. Heckopomusix, B. B. Hanpasnennoe Oypenue HedTSHBIX H ra3oBbiX
ckpaxuH : yueOHuk / B.B. Heckopomusix. — Mocksa : MHOPA-M, 2021.
— 347 c. + Jlon. matepuainbl [ DneKTpoHHBIH pecypc].

3. Myxun B. M., Kopobos A. Jl. bypenne Hed)TAHBIX ¥ ra30BbIX CKBAXHH :
yueGHO-MeTo/MHeckoe  nocobue — Mocksa; Capatos : OAO
«llentpanbubiii  koektop Oubanorex «bUBKOM», 2015, — 44 c.
http://rucont.ru/efd/338242

4. Maspun JLA., Kanuuun B.®. u jp. Beenenue B reonoruio Hedtu ¥ rasza.-
Caparos: u3za-so Capar. yu-ta — 2008. — 148c.

5. Kyanunxun H.MU.Byposoe obopynosanue. — M., OAO «M3narenscrBo
«Heapa»,1973, 1.1-2.

6. Myxun B.M., Maspun K.A., Cmupunos B.A. Texnonorus Oypenus
HeTAHLIX U ra3oBbix ckBaxuH. M3a. Caparosckoro yuusepcutera, 2005,

6) [Tporpammuoe obecneyenne n MuTepHeT-pecypehl

7. - OC MS Windows XP SP2 unu OC MS Windows 7 Pro

8. - MS Office 2003 unn MS Office 2007 Pro

9. - Autusupyc Kacnepckoro s Windows workstations

10.- CoreIDRAW Graphics Suite X3

I L.http://www.google.com/earth/index.html Google ITranera 3emis

12.http://geo.web.ru — o6meobpazoBaTenbHblH reoOrHYecKui cait

13.http://www.sgu.ru/node/1 1448/ - CTpaHuua JHCUHTUIHHBI Ha
reosiorudeckom (akyasrere CI'Y, ¢ 60ablIMM KOJTHYECTBOM EKTPOHHBIX
yueOHHKOB ¥ myOaukaumii

14.http://vsegei.ru - caiit BcepoccHiiCKOro Hay4HO-HCCAEI0BATENbCKOIO
reonoruueckoro uacturyta uM. A.Il. Kapnuuckoro

15.http://wiki.web.ru/ - caifT — JHUMKIIONEAMHECKHIT CIOBAPb

16.elibrary.ru (Hayunas snextponnas 6ubanorexa).

14
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9. MaTepuaJIbHO-TEXHUYECKOE o0ecneuyeHue U CIUNIMHbI

Jlns  MarepuanbHO-TEXHUYECKOro obecreueHus AuciuIuiMHbl  «bypenue
CKBOXHUH» JUIsI CaMOCTOATENbHOM pabOThl CTYACHTOB HCIOJB3YIOTCS MAaKET
OypOBOIi YCTAaHOBKHM U BBIIIKU «YpanMmaii — 125 BJ1», KOMIUIEKTbl HHCTPYKTUBHBIX
wakaToB «OxpaHa Tpyla U TeXHHKa O€30MaCHOCTU Ha OypOBBIX MPEANPUATHUIX
HEe(TAHON M ra30BOM MPOMBIILIEHHOCTH», MaKeThl OYpPOBBIX JI0JIOT, JIOBUIILHOTO
WHCTPYMEHTA, CXEMbI LIEMEHTHUPOBAHUS CKBAXKMH M OypoBOro 00OpyIOBaHUs, a
TaK)K€ KOMIUIEKT MHCTPYMEHTOB IMOJIEBOM J1TaOOpaTOpuu Jis 3aMepa MmapaMeTpoB
OypOoBOro pacTBopa. MYJbTUMEIUNUHBIN MPOEKTOP, IKpPaH, HHTEPAKTUBHAS JJOCKA,
oubnuoteka I'eonoruueckoro pakynprera CI'Y.

[Iporpamma coctaBiieHa B cooTBeTcTBUU ¢ TpeboBanusimu ®I'OC BO no
Hanpasnenuto 05.03.01 «['eonorus», mpoduns moaroroBku «Hedterazosas
reousuka.

ABTOD:
aCCUCTEHT Kadeapbl A.H. Paxtopun

[Iporpamma omobpeHa Ha 3acenaHuu Kadenpbl TE€OJOTHM U TEOXUMUH

roprounx uckomaemsix ot 05.06.2023 r., mpotoxosn Ne 11/1.
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