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Coenuanmsanus | ['eonormyeckasi chEMKa, TOMCKH U Pa3BeaKa
MECTOPOXKICHUH TBEPBIX MOJIE3HBIX HCKONAEMBIX

YpoBenb 00pa3oBaHus | BEICIIEe 00Pa30BaHUE - CIELIUAIUTET

Kypc | 4 | cemectp [ 7.8
TpynoeMKocTh B KpeauTax 3
(3a4eTHBIX CIMHHIAX)

Buns! yuebHol gesiTensHOCTH BpemenHo# pecypce
Jlexnuu 8
KonrakTHas (ayzuTopHas) [TpakTHyecKue 3aHATUS 6
paboTa, 4 JlabopaTopHbIe 3aHATHS 6
BCEI'O 20
CamocTosTenbHas paborta, 4 88
B T.4. OTJEJILHBIC BUABI CAMOCTOSTEIEHOU paboTEI ¢ KypCOBO# MPOEKT
BBIJICJICHHOM ITPOMEKYTOYHOM aTTecTanuen (KypcoBoi
MIPOEKT, KypcoBasi paboTa)
HUTOTI'O, u 108
Bua npomexxyTounoi 3a4€éT, Ob6ecneunBaroniee OH/{
arrecranuu | aud. 3a4€T MIOIpa3 JICIICHIE
3aBeayromuit kadeapoi - Mensnuk 1U.A.
PYKOBOIUTENH OT/IEICHUS Ha
npaBax Kadenpsl
PyxoBogurens OOII Crpokona JL.A.
ITperogaBarens bep A.A.




1. lesiu 0OCBOECHUSA IMCHUATIIUHBI

LenssMu  OCBOCHHSI  TUCIMILIMHBI  SIBJISICTCS
onpenenennoro OOII

dbopmupoBanue y

o0y4Jaronuxcs
(m. 6. O6meii xapaktepuctuku OOII) coctaBa KOMMETEHIMHA st
MOJFOTOBKHU K NMPOo(ecCHOHABbHOI 1eATeIbHOCTH.
Kon CocraBisomne pe3yabTaToB 00y4eHHs
HanmenoBanue
KOMIICTCHITHH HaumenoBanue
KOMIICTCHITNHA KO)I
PazpaboTku TeXHOIOTHH
Bei6upars Bubl, MPUMEHEHHUA CTIeI[UATbHBIX
CIOCO0bI M[CK(Y)-1.5 TEXHUYECKUX CPEJCTB IS
onpoOoBaHHS B5 peLIeHUs T€0I0ropa3BeI0UHbIX
(panoBoro, 3ama4
re€OXHUMHYECKOTO,
MHHEPAIOrH4ecKoro, OcymiecTBATh BEIGOP
TEXHOJIOTUYECKOTO) OypoBoro odopyoBaHKs 1
¥ METOHI HX HOK(YLE CTICIIHATBHBIX TEXHUIECKHX
-1. TB s ITPOB! HHS
aHanm3a Juis ¥) CPCACTB JULA MPOBCAC
VY5 reo0JIoropa3BeoIHbIX padoT;
U3y9deHHS
pa3pabaTbIBaTh TEXHOIOTHIO
KOMIIOHEHTOB
. OypeHHUs CKBOKUH
I[ICK(Y)-1.5 | npuponHoii cpeasl,
BKJIFOHas TOPHBIC Knaccuduxanuo 6ypoBbIX
TIOPOJIBI M IIOJIE3HBIC CKBKUH TI0 IIETIEBOMY
HCKOIIacMblE, NIPU HA3HAYCHHIO U CIIOCO0Y
peLIeHNH BOIIPOCOB OypeH¥sl, MEXaHUYECKUE U
KapTHPOBAHMS, TEXHOJIOTHYECKHE CBOWCTBA
HIOMCKOB, Pa3BEJIKH, TICK(Y)-1.5 TOPHBIX ITOPOJT; CITIOCOOBI
TEXHOJIOTUHU 35 paspyumi€eHusd nopoa rnmpu
paspaboTku n OypeHuu; ocHOBHOE OypoBoe
HepepaboTKi 000pyI0BaHUE, OUHNCTHBIC
MHHEPaTbHOTO Ar¢HThI 1 TaMIIOHA>XKHBIC CMCCH,
OCHOBHBIE TEXHOJIOTHH H
CBIPBS
PEKUMBI OypeHus

2. Mecto pucuuminnel (moayJs) B crpykrype OOIT
JlucuyMminHa OTHOCUTCS K BapHMAaTHBHOM YacTH, BapUaTUBHOIO MEXAMCUMILIMHAPHOTO

npodeCcCHOHAIBHOTO MOAYJIsI, biioka 1 yueOHOro miiana 00pa3oBaTeIbHOM MPOTPAMMBI.

3. [InanupyemMble pe3yJbTaTbl 00yUYeHHs M0 JUCHUIIIIHHE
[Tocne ycnenHoro ocBO€HUs JUCHUILTUHBL OyayT c(hOpMUPOBAHBI PE3YIbTaThl O0yUEHUS:

Ilnanupyemble pe3yabTaThl 00yUYeHHsI 10 JUCHUIIIINHE Komnerenumus
Kon HaumenoBanue
P/I-1 [TpuMeHSTH 3HaHUS 110 TEXHOJIOTUU B 000PYIOBaHUIO Uil OypeHUs

MICK(Y)-1.5
TCOJIOTUYCCKUX CKBAXKUH




PJI-2 BrInonmHATE pacyeTsl HEOOXOUMBIE ISl PEIICHUS TEXHUIECKHIX 331a9 [ICK(Y)-1.5
IIpu 6ypeHI/II/I I'€OJJOTHYCCKUX CKBAa>XHH
OHGHO‘IHBIC MCpPOIPUATHA TEKYIIETO KOHTPOJIA U HpOMCH(YTOQHOﬁ aTTcCTallun
MMpEaACTaBJICHBI B KAJICHAAPHOM peﬁTHHF-HJ’IaHe JUCIHUITIIUHBI.
4. CTpyKTYpa M cofiep:KaHue JMCIUIIIHHbI
OcHoBHBIE BHU/bI yqeﬁnoifl ACATECJIBbHOCTH
Pazgensl qucuymiuHel DopMupyeMbli Bunas! yueOHOI AedTeIbHOCTH O0bem
pe3ynbTar BpPEMEHH, 4.
00y4JeHHs 1o
JVCIUTUINHE
Paznen (Mmomyms) 1. PI-1 Jlexmun 2
Baenenne. O6uye cBeneHus o OypeHnn JIaGOpaTOpHbBIC 3aHATHS 2
TCONOTHICCKIX CKBAKIH CamocrostenbHas pabora 22
Paznen (moaynn) 2. BypoBoe PJ-1 Jlexuun 4
000pyIoBaHUE, HHCTPYMEHT U TEXHOJIOTHS JTaGOpaTOpHbIE 3aHATHSA 2
OypeHHs Te0IOTUUECKUX CKBAKUH. CaMocTosTeNbHas paboTa 22
OO0opynoBaHHE T'€OIOTHIECKUX CKBAYKHH
JUTSL TIPOBEJICHUS OIBITHBIX PaboT U
9KCIITyaTal}H.
Paznen (Momyms) 3. PI-1 Jlexmn 2
TunoBble KOHCTPYKIUH T'€OJIOTHIECKUX Pa-2 JlabopaTopHBIE 3aHATHS
CKBAXXMH 1 UX pacHCT. IIpakTHYecKue 3aHATHS 6
TexXHOIOTHs BCKPBITUS U OCBOSHHS CamocTosTebHas paboTa 22
BOJIOHOCHBIX IIJIACTOB.
IIpoexTupoBaHUE CKBaXKHH.
Paznen (Mmomynn) 4. PJ-1 Jlexuun 2
bypenue ckBaxun PI-2 JlaGopaTopHble 3aHATHS 2
CamocrosrenpHas padboTa 22

4. CTpyKTYpa M collepKaHHe T CHUIINHBI

Pasznen 1. Ceeoenusn o oypoevix pabomax

Beenenne. OOmue cBeneHust o OypoBbix paborax CrnocoObl pa3pylIeHHs TOPHBIX MOPOA U
Oypenust ckBaknH. CrIocoOBI yIalieHus! MPOIyKTOB pa3pylieHusl. BypoBbie yCTaHOBKH.

Ha3zeanus nabopamopnvix pabom:

1. I/IBYLICHI/IC MOHTA>XXHBIX CXEM 6yp0BLIX KOMIIJICKCOB U BUJAOB BBIITOJIHACMBIX pa60T npu

UX YCTaHOBKE

Pa3nen 2. Hncmpymenm u mexnonozus epaumameibHo20 0ypeHus

TexHOIOrn4ecKuii U BCIOMOTaTeIbHBIN 6yp0BOI7I HHCTPYMCHT [JIA BpaAlIaTCIBbHOT'O criocoba
6prHI/IH. TCOpCTI/I‘-IeCKI/Ie OCHOBBI TCXHOJIOTHYCCKUX IMPOLICCCOB 6prHI/ISI CKBakuH. TexHoJorus

BpamaTeJIbHOI0 6prHI/ISI CKBa’>XHH.

I/ICKpI/IBHCHI/Ie CKBa’>XHH.

HaIpaBJIeHHOTO OypeHus CKkBakuH. [IpoekTupoBanue OypoBbIX padoT.

Ha3zeanus nabopamopnvix pabom:

MeTtoauka W TEXHOJIOTHS

1. Usyyenue u BBHIOOP 711 KOHKPETHBIX I€OJOTHYECKUX YCIOBUHN MOPOIOPa3pyIIAIOLTINX




OypOBBIX MHCTPYMEHTOB JUIS BpaIllaTeIbHOTO CIoco0a OypeHus
2. l3ydeHue TEXHOJIOTUYECKUX M BCIIOMOTATEIIFHBIX JIEMEHTOB OypOBOTO CHapsIa.
3. Pacuersl mapamMeTpoB pesKuMa AJIsl BpalaTeIbHOro crocoda OypeHus
4. CocraBlieHHE IPOEKTAa COOPYKEHUS TEOI0Tr0-pa3BeJOYHBIX CKBAXKHH

Pa3znen3. Cpeocmea, memoouxa u mexHono2us NOaAy4eHus: 0opasyos nopoo

Teopetnueckue OCHOBBI mporecca (HOpMUPOBaHHS KepHa Mpu OypeHuu ckBakuH. CrocoOsbl,
CPEICTBA, METOJUKA U TEXHOJOTHUS MOJyYEHUS MPEJICTABUTENIBHBIX 00pa3lioB MOPOJ WK MPod
MOJIE3HBIX MCKOIMAEMBbIX.

Has3zesanus nabopamopmvix pabom:

1. H3yueHune TEXHHUYECKUX CPEJCTB MOJYUYCHHUS MPEACTABUTEIBHBIX 00pa3L0OB MOPO MU
po0 MOJIE3HBIX UCKOMAEMBIX B CIOXKHBIX I'€0JIOTHYECKUX YCIOBHSIX ...

2. Hzyuenme OypoBOro MHCTPYMEHTa, MPUMEHSEMOTO IPH BPALIATEIbHOM U YIapHOM
crioco0ax OypeHus: HerJIyOOKUX MH)XKEHEPHO-TE0JI0IMUECKIX CKBAaXXHH

Hazeanus npakmu4ecKkux 3aHAMULL:

1. TexHozorus noiay4eHus NpeacTaBUTEIbHBIX 00Pa3I0B

Pa3nend. Y napuslii ciocod OypeHus

OOmas cxema U XapakTepUCTHKA YAAapHOTo crnocoba OypeHus. TeXHOIOrn4ecKuii HHCTPYMEHT.
TexHomorus ynapHo-KaHaTHOTo crioco0a OypeHus..

Has3zeanus nabopamopnuvix pabom:

1. Usyuenue OypoBOro MHCTpYMEHTA JUIsl yAApPHO-KaHATHOIO OYypEeHMs CKBAXKHH
2. PacdeTsl mapaMeTpoB peKuMa y1apHO-KaHAaTHOTO OypeHus

5. Opranu3zanusi CaMmoCTOATEIbHON PadoThI CTY/ICHTOB

CamocrosTenbHass paboTa CTYJEHTOB MPH  HM3YYEHUU JAUCHUIUIMHBL  (MOIYJIs)
IpeIyCMOTPEHA B CIEAYIOMIUX BUIaX U popmax:

— Palota ¢ NEeKIMOHHBIM MaTepHasoM, MOUCK U 0030p JUTEpaTypbl U 3JIEKTPOHHBIX
MCTOYHUKOB MH(POPMAIMH 110 MHAWBUIYaJIbHO 3a/IaHHOM MpolieMe Kypca;

— MH3yuenue Tem, BHIHECEHHBIX HAa CAMOCTOSTEIbHYIO TPOPAOOTKY;

— Tlouck, aHanus, CTpPyKTYpHUpPOBAaHUE U MTPE3eHTAMsT WHPOPMALIUY;

— IlepeBoJ TEKCTOB C NHOCTPAHHBIX SI3bIKOB;

— TloaroroBka k 1abopaTopHbIM paboTam;

— BslInosiHeHuE KypcoBOro NpoeKTa;

— AHanu3 Hay4YHbIX MyOJUKAIMM [0 3apaHee ONpeIeIeHHON pernojaBaTesieM TeMeE.

6. YuyeOHO-MeTOAMYECKOE M NH(POPMALMOHHOE 0O0ecieyeHue TUCIHILIMHBI

6.1. YueOHO-MeTOANYECKOE o0ecIeueHue

OcHOBHas nuTeparypa:




1. Bypenue pa3Benounbix ckBakuH. YueO. mist By3oB/ ComnoBeeB H. B., bpeumna B. 1.,
XpamenkoB B. I'. u ap.; [Tox o6m1. pen. H. B. ConoBbeBa. — M: Beicm. mik., 2007.— 904 c.

2. TexHoyOTHS ¥ TeXHUKA OypeHUs T€0JI0rOpPa3BeIOYHbIX U T€OTEXHOJIOTHUSCKUX CKBAXKHUH:
yaeObnoe mocooue / C..Pa6umkoB, B.I'. XpamenkoB, B.W.bpeuiun; HarmmoHanbHbIN
uccienobarenbckuil Tomckuil nonurexuuueckuil yausepcurer (TIIY). — Tomck: M3aso TIY,
2010. — 514 c. Pesxum mocryma: http://www.lib.tpu.ru/fulltext2/m/2011/m88.pdf

3. Bbprumna B.U. Texuomnorust OypeHust 1 000py10BaHHE SKCILTYyaTallMOHHBIX CKBAXHH MPU
0TpaboOTKEe MECTOPOXKICHUI ypaHa METOJIOM IOA3EMHOr0 BhIIIeNaunBaHus: yuyeOHoe nmocodue /
Haunonaneueiit uccnenoBatenbekuid Tomckuid nonurexuudyeckuid ynusepeuret (TIIY). — Tomck:
Wznso TITY, 2010. — 210 c. Peskum mocryma: http://www.lib.tpu.ru/fulltext2/m/2011/m87.pdf

4. Bypenue reonoropa3BefoYHBIX CKBXUH [ DIEKTPOHHBIN pecypce] : yaeOHoe mocobue / B.
I'. Xpamenkos, B. . bpeiiun; HanmonansHbli nccnenoBaTebCkuil TOMCKUM MOJUTEXHUYECKUM
yauBepcurer  (TIIY). — Tomck: WM3p-Bo  TIIY, 2010. Pexum  gocryma: —
http://www.lib.tpu.ru/fulltext2/m/2009/m30.pdf

S. JlabopaTopHBIN IPAKTUKYM 110 OYPEHUIO pa3BEJOYHBIX U T€OTEXHOJIOTMUYECKUX CKBAXKUH !
metonuyeckue ykazanus / C. 5. Psabuukos, B. I'. Xpamenkos, B. U. bpeuun; Tomckuit
nonutexuunueckuil yausepcuret (TIIY). — Tomck: U3n-so TITY, 2008. — 212 c.

JononHuTenpHas tuTeparypa:

1. Cynmakmma C.C., Yy6uk II.C.. Pagpymenue TOpHBIX TMOPOJ TpU MPOBEACHUU
re0JIOropa3BeIOYHbIX PAa0OT: y4eOHUK; TOMCKHI IMONMTEXHUYCCKHA YHHBEPCUTET. — TOMCK:
N3nBo Tomckoro noauTexHuueckoro yausepcurera, 2011. —367 c.

6.2 UndopmannonHoe odecnevenmne

WHpOopMannOHHO-CITPABOYHBIC CUCTEMBI:

Nupopmannonno-cnpasoynas cucrema KOJAEKC — https://kodeks.ru/
CnpaBouno-npaBoBas cucrema Koncynerantllmtoc — http://www.consultant.ru/
DekTpoHHO-0MOIMOTeUHast cucTeMa «Jlanby - https://e.lanbook.com/
DnekTpoHHO-0nOMoTeuHast cuctema «ZNANIUM.COMy - https://new.znanium.com/
DrnekTpoHHO-0MOMoTeuHast cucteMa «tOpaiity» - https://urait.ru/

. DNEeKTPOHHO-OMOIHOTEYHAS crcremMa «KoHcynbTaHT CTYICHTa
http://www.studentlibrary.ru/

SR wWNE

[Tpodeccuonanphpie 0a3bl JaHHBIX M MHPOPMAIMOHHO-CIIPABOYHBIE CHCTEMBI JOCTYIHBI IO
ceouike: https://www.lib.tpu.ru/html/irs-and-pdb

JluneH3noHHoe mporpamMmHoe oOecrneueHue (B coorBercTBuu ¢ IlepeyHeM JIMIIEH3MOHHOIO
nporpaMmHuoro ooecnedenus TITY):

1. Microsoft Office Standard Russian Academic
2. Zoom Zoom

3. Cisco Webex Meetings

4. Google Chrome

7. Ocolble TPeOOBaAHNSI K MATEPHATIbLHO-TEXHUYECKOMY 00ecneYeHU 0 TN CIUTITIHHbI

B yuyeOHOM mporiecce HCHONB3YETCs clenyoee gabopaTopHoe 000pynOBaHHE IS
IPaKTUYECKHUX U Ja00PaTOPHBIX 3aHATHHA:


http://www.lib.tpu.ru/fulltext2/m/2011/m88.pdf
http://www.lib.tpu.ru/fulltext2/m/2011/m87.pdf
http://www.lib.tpu.ru/fulltext2/m/2009/m30.pdf
https://kodeks.ru/
http://www.consultant.ru/
https://e.lanbook.com/
https://new.znanium.com/
https://urait.ru/
http://www.studentlibrary.ru/
https://www.lib.tpu.ru/html/irs-and-pdb

Ne | HaumeHoBaHMe cnieniiaJabHbBIX HaumenoBanne o6opynoBanust
NOMeIeHUH

1. | Ayauropus ans IPOBENEHUS KoMmruiekT yueOHoi Me6enu Ha 25 oCcal0uHbIX MECT;
y4eOHBIX 3aHATHI BCEX THIIOB, Cron nabopaTopHslii - 5 mT.; Cremmax - 1 mr.;

KYPCOBOTO MPOEKTUPOBAHHUS,
KOHCYJIBTAIHI, TEKYIIIEro KommbroTep - 8 mrt.; [Ipoektop - 1 mT.
KOHTPOJIS U IPOMEXYTOYHOU
aTTecTaluu

634034 Tomckast 001acTh, T.
Tomck, Ycosa ynuna, 98, 105

2. | Ayauropus Ui IpOBEICHUS KommnexT yuebnoit mebenu Ha 36 mocagounsix mect; Llkad
y4eOHBIX 3aHITUI BCEX TUIIOB, JUISL JOKYMEHTOB - 1 11T.;

KypCOBOT'O IPOEKTUPOBAHUS,
KOHCYJbTALMH, TEKYLIETO
KOHTPOJIS U IPOMEKYTOYHOU
aTTecTaluu

Komnerotep - 1 mwt.; IIpoextop - 1 miT.

634034 r. Tomckas 001acTh,
Towmck, yn. Ycosa, 98, 201

Pabouast mporpamma cocraBieHa Ha ocHoBe OOIIel XapaKTePUCTHKU 00pa30BaTEILHOM
nporpamMmbl o HampaBieHutro 21.05.02  «lIpuknagHas reoyiorusy» /  CHeIHATH3aIUs
«["eonoruyeckas chE€MKa, MOMCKU U Pa3BEAKa MECTOPOKICHUIN TBEPABIX MOJIE3HBIX UCKOMAEMbIX)
(mpuema 2019 r., 3aounas popma oOyueHUs ).

Pazpaborunk(n):
JIOIDKHOCTH 0)4(0)
Crapumuii npernoaaBaresb bonpapuyk M.b.
Crapumnii npenoaaBareib bep A A.
JloueHt bpeunn B.1.

[IporpamMmma omoOpeHa Ha 3acenanuu oTaeneHus reonoruu (IIpoTokon 3acemanus OTAeNEHUS
reosoruu Ne 12 ot 24.06.2019).

3aBeyromuii kKadeapoi-pyKoBOAUTENb OTIACICHHS T€0JIOTHU Ha TIpaBax Kadeapsl,
J.T-M.H., JOLEHT

/T'yceBa H.B./

IOAIMUCH



JIncer usmenenuii padoyeii nporpaMMbl IHCHUILINHBIL:

Y4eOHbIi Coaepsxanue /u3MeHeHHe OO0cy:xkaeHo Ha
roj 3acelaHuHU
oTeJieHns /Kadepsol
(mpoToxo.)
2020/2021 | 1. OGHOBIIEHO MPOrpaMMHOE OOECIICUCHHE. [Iporokon 3acemaHus
yuebHbIi rox | 2. OGHOBIIEH cocTaB NPO(eCCHOHATBHBIX 0a3 JaHHBIX H OrI" Ne21 ot 29.06.2020

WHGOPMAITMOHHO-CITPABOYHBIX CUCTEM.
3. OOHOBJICHO COJICpXKaHKE PA3ACIOB JUCIIUILINHEIL.

4. OGHOBIIEH CIIHCOK JINTEPATYPHI, B TOM uncie cchutok DbC.




