MUHMCTEPCTBO HAVKH 1 BBICILIET'O OBPA30OBAHMS POCCUVMICKOM ®EIEPALIN
®EJIEPAJILHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIPHOE
VUYPEXXTEHUE BBICIIIET'O OBPASOBAHIA
«HAITMOHAJILHBIM MCCIIEOBATEILCKUM TOMCKUH MTOJIMTEXHUYECKUA
VHUBEPCUTET»

VTBEPXJIAIO
W.o0. mupexTopa
H.B. ch?a/%‘%ml;
«37/» “ 04 2020 T.

PABOYAS ITPOT'PAMMA JTUCITATIJINHBI
IIPHUEM 2020 r.
OOPMA OBYUYEHMUSI ounas

Iloazemuas THAPOMEXaHHKA H THAPOJUHAMHKA

HampapJienue HoaroTOBKY/
CIIEHATBHOCTD
O6pazoBarenbHas IporpaMmma
(HanpaBIeHHOCTH (IPOQHUIIB))
Creunanusanus

VYposens obpa3oBaHus

21.03.01 «HedTerazosoe aeo»

«Pa3paboTKa M SKCILTyaTanus He(TAHbIX H
ra3oBbIX MECTOPOKACHHID)

«Bypenne He)TIHBIX H Fa30BBIX CKBAKHH

BEICIIEE 0Opa3oBaHue — OaKanaBpuaT

Kype 3 | ceMecTp F 5

TpymoeMKOCTh B KpeIuTax 6
(3a4eTHBIX SAUHMIIAX)

Buel yueOHOM NeATENBHOCTH BpemenHoii pecypc

Jlexuyn 32

KonTakTHas (ayquTOpHAsT) [TpakTHyecKue 3aHATHs 32
pabota, 4 JlabopaTopHbIE 3aHATHS 24
BCEI'O 88

CamocrosTenpHas paboTa, 4 128

B T.4. OTHEJIbHBIE BUIBI CAMOCTOSTEILHOM paboTEI € Kypcosoii npoexT
BBIIEJICHHOH IIPOMEXKYTOYHOM aTTecTanue (KypcoBon

IPOEKT, KypcoBas paboTa)

NUTOI'O, g 216
By mpoMexyTOYHOM | 3IK3aMeH ObecneunBaroniee OHJIT
aTTecTranuy | aug. 3age I0Ipa3IeICHUE
N. o. 3aBeayromiero kadenpoi - /\ N.A. MensHuK
PYKOBOAMTEILL OTIECIICHHS Ha \
npasax kadenpsr OHJT Q L}‘/w
PyxoBomurens OOII e Mo/ 10.A. MakcumMoBa
[IpenogaBarens £ / W E.I'. KapnoBa

T
2020 r.



1. llesan ocBOEHMSI AU CHMIIJIMHbBI

[ensimu ocBOeHMSI TUCIUTUTHHEI «[lo13eMHas TUApOMEXaHUKA U THAPOIMHAMUKAY SIBIISICTCS
dbopmupoBanre y obyuaromuxcs ompeneneHHoro OOIT (m. 5.4 OOme# xapakrepuctuku OOIT)

COCTaBa KOMIETEHIMH I HOATOTOBKU K IPO(PECCHOHATIBHOM 1S TETbHOCTH.

HNHaukaTopbl A0CTHKEHHST KOMIIeTeHI it

CocrasJsionye pe3yJibTaTOB 00y4eHHsI

Kon
HaumeHnoBanue
KOMIIETEHIIH HaumeHoBaHHEe MHIUKATOPA
KOMIIETEeHLIMH Koa HaumenoBanme
JOCTUKEHUSI Kon
HHAHKATOpPa
OIIK(Y)-1 CnocobeH pewats | WM.OIIK(VY)-1.8 BeinonHser noctpoeHune OIIK(Y)-1.8B1 | Buiazeer TepMuHONOTUeH 1

3a1auH, Pa3IMuHBIX MOJIETICH B MOA3EMHOM METOJIaMU MEXaHUKH
OTHOCSIIIHECS K THIPOMEXaHUKE U TUAPOTUHAMUKE CIUIOIIHOM CPebl, s
npohecCuoHaIbHO C UCIIOJIb30BAHHEM METOIHK OCYILIECTBJICHUSI y4eOHOrO
i IeSITeNbHOCTH, pacyera 3TUX Moelne # IpO(eCCHOHATBHOTO
TIPUMEHSISI METOIBI BHJIOB JICATEIIBHOCTH
MOJIEIIUPOBAHUS, OIIK(Y)-1.8Y1 YMeer BbIOUpATh AT
MaTeMaTHYECKOTO OIUCAHHUS JIBUKCHHUS
aHam3a, CIUIOIIHBIX CPEJ
€CTECTBEHHOHAYY ¢bu3nUecKyio u
HBIE U MaTEeMaTHYECKYIO MOJIEIb,
00IIeHHXEHEPHBIE BBIOpaTh METOJ PEIICHHS
3HAHUS 3amauu

OIK(Y)-1.831

3HaeT OCHOBHBIE 3aKOHBI
MEXaHUKHU CIUIOUIHBIX
cpej, CBOWCTBA TBEP/bIX,
JKHI-KHX, Ta3000pa3HbIX
cpell, OCHOBHBIE 3aKOHbI
JIBHOKCHUS KUIKOCTEH 1
rasa

OIIK(Y)-1.8B2

Brnaneer anropurmamu
peleHus 3a1a4
THAPABINKH: pacyera
CHJIOBBIX CTAaI[MOHAPHBIX U
HMITYJIbCHBIX Harpy30K Ha
THAPABINIECKHE
COOpYXKEHHUS: pacyeTa
TIPOCTBIX M CIIOXKHBIX
TpyOOIIPOBOIOB; pacyera
PAcXO0/I0B KHUAKOCTH M ra3a
npu ux QuiIbTpaun yepes3
TIOPUCTBIE CPEHBI

OIK(Y)-1.8Y2

YMeer npoBOANUTH
THAPABINYECKHE PACUETHI
JUIS CYLIECTBYFOLIUX
CHCTEM J00bIUH, XPaHEHUS
U TPAHCIOPTa CKBAKUHHOM
TPOIYKIUH,
ONTUMU3HPOBATH IIOTEPU B
9TUX CHCTEMAX

OIK(Y)-1.832

3HaeT 3aKOHBI
THAPOCTAaTHKH, yPAaBHEHHUS,
OITMCHIBAIOIIHE JBH)KCHHUE
JKHIKOCTH H rasa B
KaHaJlax, TpyOOnpoBoOAax,
MOPUCTBIX Cpenax,
WM3MEHEHHUs! JaBJICHUS IPH
TH/IPABINYECKOM yape B
Tpybax

2. MecTo aucuuniannsl B cTpykrype OOIT

JuctuniamHa OTHOCUTCA K 0a3oBoil dactu biioka 1 ydeOHoro miana
MIPOTrPaMMBI.

3. [lnanupyembie pe3yJibTaThl 00y4eHHs 0 JUCIHUIINHE

o0OpasoBaTenbHON

[Tocne ycrenHoro OCBOCHUS AUCIUILTUHBI Oy1yT C(OPMHUPOBAHBI pE3yIbTaThl 00yUEHUS:

IL1annpyemble pe3y/IbTATHI 00yYeHHSI 110 IUCIUILIHHE

HnauxaTop J0cTHKEHHS

Kox | Haumenosanue

KOMIICTCHIIHH




P11 | [Ipuobperenue 3HaHUN O TeUCHUH (DIIOMIOB B KOJUICKTOPax N.OTIK(Y)-1.8

TeO CTHUYCCKOC OCBOCHHEC 3aKOHOB (DUJIbTPAIIUHN (PJIFOMTIOB B ITOPHUCTHIX
PII2 p prtbTpanuK Garousn P VLOTIK(Y)-1.8
)41 TpeL[II/IHOBaTLIX FOpHBIX HOpOI[aX

[IpakTHueckoe NpUMeHEeHNE 3aKOHOB (PHIIbTPALMH [Tl palliOHATIBHON

PA3 N
A pa3paboTKU HEPTAHBIX M ra30BbIX MECTOPOKICHUN

WL.OIIK(Y)-1.8

OI.[CHO‘-IHBIG MCPONPUATHA TCKYIICTO KOHTPOJIA U HpOMC)KyTO‘IHOfI arTeCTaluu NpcaACTaBJICHbI B
KaJICHOapHOM peﬁTHHF-HJ’IaHe JUCHUITIINHBI.




4. CTpyKTYpa U coJepKaHue JUCUMUIIIHHbI

OcHOBHbBIE BH/IbI yqeﬁnoifl HEATCJIBbHOCTH

Dopmupyemblii

Pa3nesbl 1y CHMIIHHB pesybrar B OHOIi oo
I AUCI Oﬁy'-lel-ll/lﬂ o U/bl YY€0OHOHU NeATECIbHOCTH BpeMeHH,
JUCHUILIHHE -
Jlexuun 2
Paznen 1. [IpakTrueckue 3aHsITHs 2
duznueckue OCHOBBI MOA3EMHOMU P/I1 JlaGopaTopHble 3aHITHS -
THJIPOMEXAHUKH. CamocTosTenpHas 10
pabora
Jlekuun 4
[IpakTrueckue 3aHsITHs 2
Pazpea 2.
PJI1 JlaGopaTopHble 3aHITHS -
Juddepenunansubie ypaBHEHUS (DUIBTPALINN.
CamocTosTenbHas 10
pabora
Jlekuun 4
Pasnen 3. [IpakTryeckue 3aHATHS 4
YcTaHOBUBILIAsICS MOTEHIMAbHAS OJHOMEPHAS P11 JlabopaTopHble 3aHATHS -
WIBTpAITHS.
i Tp CamocTosTenbHas 12
pabora
Jlexuun 2
Pasien 4. - [IpakTuyeckue 3aHATHS 2
Hectaumonapnas ~ (QuubTpauus  yHOpyroii PII2 JlaboparopHbie 3aHATHS 2
KHUJIKOCTH U rasa. CamocTosTenbHas 10
paborta
Jlexuun 2
Pasnen 5 [IpakTuueckue 3aHATHS 2
' P/1
OcHOBBI TeOopUM (PUIBTPALIMM MHOTO(a3HbIX PﬁZ JlabopaTopHbIC 3aHATHS 4
CHCTEM. CaMocTrosTenbHas 10
paborta
Jlekuun
Pazgean 6. P [IpakTruecKkue 3aHATHUs
OcHOBBI § bunpTpanun HEHBIOTOHOBCKHX P2 Jla6opaTopHbIE 3aHATHS 2
KHUIKOCTEH.
CamocrosiTenbHas 10
paborta
Jlexuun 6
Pa3znen 7. PIII [IpakTrueckue 3aHATHS 4
YcTaHOBUBIIAsICS TOTEHIMANbHAS  IUIOCKAS
P12 JlaGopaTopHbIe 3aHATHS 4
(mByxMepHast) puIbTpaIus.
CamocrosTenbHas 18
pabota
Jlexuun
Paznen 8. PI1
[IpakTrueckue 3aHATHS
OCHOBBI YHCTICHHOTO MOJICTTUPOBAHUSI. P/12

JlaGopaTopHbIe 3aHITHS




CamocTrogrenpHas

8

paborta

Jlexuun 2
Pa3znea 9.

[IpakTrueckue 3aHgITHS 2
I'mpponnnamuyeckue MOOXOJBI B P13
YCTaHOBJICHUH palMOHAIBHOM CUCTEMBI JlabopaTopHble 3aHsTHsL 3
pa3paboTKu. CamocTosTenpHas 10

paborta

Jlexuun 2
Paszngea 10.

[IpakTrueckue 3aHATHS 4
PanuonanbHbie CXEMEI pa3MeleHus PJ13

JlaboparopHbIe 3aHATHS 4
CKBQ)XXMH B HE(QTSAHBIX IJAaCTaX C HAOPHBIM

CamocTosTenbHas
PEKUMOM. 10

pabota

Jlekuun 2
Paznmea 11. P13 [IpakTrueckue 3aHsATHUS 4
Onpenenenre  NPUBEACHHBIX  KOHTYPOB JlaboparopHbIe 3aHATHS 4
MUTAHHUS. CamocTosTenbHas 10

pabora
Paznen 12. Jlexunu
Onpenenenne  1eOUTOB  CKBaAXHUH B PII3 [IpakTuyeckue 3aHATHS 2
HEPTSHBIX IJIACTAaX C HANIOPHBIM PEXKUMOM. JlaGopaTopHbie 3aHATHS
Omnpenenenue  BpEeMEHHU  DKCIIyaTalUH

CamocTosTenbHas
CKBaXUH. 10

pabora

Coz[epxcaHHe pPa3aciioB AMCHUIIIIMHBI:

Paznen 1. ®uznyeckue 0OCHOBBI NMOA3¢MHOM THAPOMEXAHUKH.

Beenenue. Ilonarue o MopenupoBanuu. XapakTepUCTUKHU KOJIJIEKTOPOB. 3aKOHBI

dbunpTparum.

TeMbl JeKI N

1. Mopnenu: GuIbTPalMOHHOTO T€YEHHUS, (PIIFOUIOB U KOJUIEKTOPOB.

Tembl NpaKTHYECKUX 3aHATHI:

1. Ompenenenune korpdunmeHta GUIbTpAMU U MPOHUIAEMOCTH B HE(TIHON M ra3oBOM

3aJICKax.

Paznea 2. luddepennuanbHbie ypaBHeHUS (PUIbTPALMH.

JuddepeHunanbHblii MOAX0A K OMMCAHUIO (QHIBTPAllMOHHOrO TeueHus. M3orepmuueckoe

HpI/I6J'II/I)K€HI/Ie H 00JIaCTh €ro MPUMCHCHUA. ypaBHeHI/IfI TCUCHHUA IJI TOPUCTBIX CPCI.

VYpaBHeHUs QUIBTPALMU AJIS TPEIIMHOBATO-TIOPUCTOMN CPEJIbI.

TeMbl JeKINA:

2. 3axoH Jlapcu, TpaHUIBI TPUMEHHUMOCTH. BBIBO OCHOBHOTO ypaBHEHUS OTCHIINATBHOTO

(GWIBTPALMOHHOTO TEUEHUS
Tembl NpaKTHYECKUX 3AHATHIA:

2. OmnpeneneHre CKOPOCTU (PUIBTPALIMM U U CPEeIHEH CKOPOCTH JBHXKEHUS HE(PTU y CTEHKU

THAPOJUHAMHUYCCKU COBepmeHHOﬁ CKBaXHHBI.

3. OHpe,Z[CJ'ICHI/IC CKOpPOCTH (I)I/IJ'ILTpaI_II/II/I umu cpe,uHeﬁ CKOPOCTHU ABUKXCHUA TI'a3a y CTCHKU

THAPOJUHAMHUYCCKHU COBepmeHHOﬁ CKBa’XHHBI.

Pa3neu 3. YcranoBuBIIasics MOTEHIUAJIbHAS OAHOMEpHasi GUIbLTPALUS.




UccnenoBanue omHOMEPHBIX TeueHUd. CpaBHUTENBHBIM AaHAJIM3 OCHOBHBIX BHUJOB
OJIHOMEPHOTo TeueHus 1o 3akoHy Jlapcu. MccnenoBanue miocko-pagralibHOrO TE€YCHHs. AHalu3
OJTHOMEPHBIX TOTOKOB IPH HEIMHEHHBIX 3akoHax (uupTpanuu. dunbTpanus B HEOAHOPOIHBIX
cpenax.

TeMBI JeKIM:

3. Bunsl omnoMepubix noto. Obmiee quddepeHnnaibHoe ypaBHEHHE TOTEHIIMAIBLHOTO

OJIHOMEPHOTO TIOTOKA.

4. OunbTpanus >KUIKOCTH B HEOJHOPOIHBIX cpenax. [IpUToK KUIKOCTH K HECOBEPIIEHHBIM
CKBa)KMHaM.

TeMbl NpaKTUYECKUX 3aHATHIA:

4. Onpenenennie naBiaeHuss Ha pacctossHud 10 m 100 M OT CKBaXHWHBI TPH IIJIOCKO-
paauaibHOM YCTAHOBHUBILEMCS JIBHDKCHHUM HEC)KMMAEMOM >KUJKOCTH M0 JIMHEHHOMY
3aKOHY (PUIIbTPALIH.

5. Ompexnenenue cpeaHEB3BEIICHHOTO M0 00HEMY TIACTOBOTO JABJICHHS.

Pa3znen 4. Hecraumonapuasi puiibTpanus ynpyrou »KuJIKOCTH M ra3a.

VYupyras xunkocts. [Ipumepb! TedeHuil. IIpuTOK K CKBaXKMHE B IUIACTE HEOTPAHUYECHHBIX
pa3MepoB. [IpuTok K CKBaXXMHE B IIJIACT€ KOHEUHBIX Pa3MEPOB B YCIOBUSX YIPYTO-BOJOHAIIOPHOTO
M 3aMKHYTO-YIpPYyroro pexunma. HeycranoBusmieecs puiabTpamms ra3a B OpUCTOH cpere.

Tembl JeKkumii:

5. OcCHOBHBbIE MTapaMeTPbl TEOPHH YIIPYTroro pexuma. OnpeieneHne KOJUIGKTOPCKUX CBOMCTB
T1acTa Mo JaHHBIM UCCIICIOBAHMS CKBAKHH HECTAIMOHAPHBIMUA METOJIAMHU.

TeMbl NPAKTHYECKUX 3aAHITHIA:

6. Ompenenenue KonmuecTBa HE(PTH, KOTOPOE MOXKHO OTOOpaTh 3a CYeT OOBEMHOTO
YIPYroro pacliupeHuUs )KUIKOCTEH TPH MMaJICHUHN J1aBJICHU.

7. Ompepnenenue ynpyroro 3amnaca HeTH B 3aMKHYTOW 00JIaCTH HETEHOCHOCTH.

Tembl 1a00paTOPHBIX 3AHATHHM

1.  CpaBHHUTENBHBIN aHATH3 MPUOIMKECHHBIX METOIOB UCCIICOBAHHS HECTAI[HOHAPHBIX

TEUYCHUH.

Paspnen 5. OcHOBBI TeopuM (PUILTPALMH MHOIO(A3HBIX CHCTEM.

Ucxonusie  ypaBHeHus  MHoOrodasHoi  guubTpanuu. [loTeHHIManbHOE  JIBHXKEHUE
ra3upoBaHHON KUJAKOCTH. OIHOMEPHBIE MOJIETH BBITECHEHMS] HECMEUTMBAIOIINXCS KHUIAKOCTEH.
3anava baknes- JleBeperra u ee 006061enus. 3agaua Panonopra — Jluca.

TeMbl JeKI N

6. OcHOBHBIEC XapakTepUCTUKH MHOTO(Da3HOH punbTpammu. Ounprpanus BogoHeHTIHON
cMecH U MHOTO(a3HOM! >KUIAKOCTH.

Tembl IpaKTHYECKUX 3AHATHI:

8. Omnpenenenne ko3pduimenTa HehTEOTAAUHN 3a CUET YIPYToro paciiupeHuss HeTH, BOJbI
Y TOPHOH MOPOJBL.

Tembl 1a00PATOPHBIX 3AHATHI

2. VlccnemoBaHre BIMSTHUSI HECOBEPIICHCTBA HE()TSHBIX CKBKUH HA TIPOTYKTHBHOCTD

Pasnen 6. OcHOBBI GUIBTPALIUM HEHbIOTOHOBCKHX KUJAKOCTEN.

OnHomepHbIe 3a1aun (PUIIBTpAlUK BS3KOTUIACTUYHOM KUAKOCTH. OOpa3oBaHUE 3aCTOMHBIX
30H TIPU BBHITECHEHUU HEPTHU BOJIOM.



TeMbl JIeKIMI:

7. Peonorudeckue Moaenu QUIBTPYIOMIUXCS KUIKOCTEH U HEIMHEHHBIC 3aKOHBI
bunpTpanuu

TeMbl NpaKTUYECKUX 3aHATHIA:

9. Ompenenenue neOUTa CKBAKUHBI METOAOM IIOCIICIOBATEIHHOM CMEHBI CTAIMOHAPHBIX
COCTOSIHUH.

Tembl 1a00paTOPHBIX 3AHATHHM

3. CpaBHUTENBHBIN aHATTN3 U3MEHEHUS pajuyca Npu3ab0iHOM 30HBI OT THMA KOJJIEKTOpa

Pa3znes 7. YcraHoBUBIIASICA MOTEHIMAJIBLHAS IUIOCKAs! (IByXMepHasi) GpuabTpanus.

OuUIbTPALlMOHHBIM MOTOK OT HArHETAaTEJIbHOW CKBAXXMHBI K AKCIUTyaTalMOHHOM. IIpuTok K
IpylHIle CKBAXKWH C YAAJICHHBIM KOHTYpoM muTaHus. [IpUTOK K CKBaXXMHE B IUIACTE C
IPSIMOJUHENHBIM ~KOHTypoM nuTaHus. [IpuTok K CKBakMHE, pacloOJOKEHHOW BOJIM3H
HEMPOHUIAEMOM MPSAMOJIMHENHON IpaHulbl. [IpUTOK K CKBaXkMHE B IIACTE C IPOU3BOJIBHBIM
KOHTYpoM mnHTaHus. IIpuTok K OECKOHEYHBIM ILIEMOYKaM W KOJIBLEBBIM OaTapesiM CKBAKHH.
B3aumopeiicTBue CKkBaXXMH B aHM30TPOIIHOM  IUIacTe. B3auMonelcTBHE CKBAXUH IIPH
HECTallMOHAPHBIX IIPOLIECCaX.

Tembl JeKkumii:

8. Meron cynepno3uiuu (MOTEHIIUAJIOB).

9. Mertox SKBUBAJICHTHBIX (PUIBTPAIIMOHHBIX CONIPOTHBIICHUH (MeToa bopucosa).

10. UaTepdepeHius HECOBEPIICHHBIX CKBAKUH

TeMbl NpaKTUYECKUX 3aHATHIA:

10. OnpeneneHue MOTEHIMAIOB Ha CKBAXKUHAX, PACTIOJIOKEHHBIX CHMMETPUYHO

11. OnpenencHue AcOMTOB CKBaXKHWH, PACIOJIOKEHHBIX TpEeMsl KOJBICBBIMU OaTapesMu
(Meton sxBuBaieHTHBIX conpotusiienuii 0. I1. bopucona.)

Tembl 1a00PATOPHBIX 3AHATHI

4. VccnenoBaHue BIMSHUS BEJIMYUHBI MPU3a00MHOTO JaBlIeHUS Ha MPOJTYKTUBHOCTD

He(TSIHOWM CKBaXUHBI.

Pa3nea 8. OCHOBBI YHCJICHHOTO0 MOJAETHPOBAHHUS.

[Ipssmble ¥ oOpaTHblE 3amauv MpU pelieHud 3anad  ¢uiabTpauuu ¢umonaa. OcHOBHbIE
po0IeMbl THAPOTUHAMUYECKOTO MOACTHUPOBAHHUS.

TeMbl JeKI N

11. CymHOoCTh MaTEeMaTUYECKOTO MOJICTUPOBAHUS

Tembl NpaKTHYECKUX 3AHATHI:

12. OnpenencHue neOWTa TajJepew, PacIoIOKEHHOW B MOJIOCOOOPA3HOM IMOTYOCCKOHEUYHOM
miacre.

Pazgean 9. I'mapoamHamMuyecKkue NMOAXOAbI B YCTAHOBJICHHHM PAalMOHAJIBHON CHCTEMbI
pa3padoTKH.

JIBrKeHHE KUJIKOW 4acTHUIbI BJOJIb JINHWX TOKA NMPHU YCTAaHOBMBILIEMCS T€YEHUH JIBUKEHUE
KUAKOW JIMHUM WIN XUAKOW NMOBEPXHOCTH. CKOPOCTH BBITECHEHUS OJHOM >KMJIKOCTH JAPYTOM.
XapakTep ABM)KEHUS BOJO-HE(PTIHOTO KOHTAKTa

Tembl JeKkumii:

12. JIBukeHne U paBHOBECHE IPAHUIIBI Pa3Jiesia ABYX KHUJIKOCTEH B IOPUCTON Cpejie.
Tembl NpakTHYECKUX 3AHATHIA:

13. Onpenenenue neOuTa rajgepeu, pacroyioKeHHON B KPYTOBOU 3aJIexkKH.




Pazgen 10. PanuoHa/bHBIEe cXeMbl pa3sMellleHHMsl CKBaKMH B He(THAHBIX ILIACTAX €
HANIOPHBIM PEKUMOM.

PanmonanbHas paccraHoBKa Trajgepeil B mosnocooOpasHOM — 3ainexu. PanuonanbHas
paccTaHOBKA rajepei B KpyroBod 3ajieyku. BiMsHuE Ha pacCTaHOBKY rajaepeil HEOIHOPOJHOCTEN
I1acTa.

TeMBI JeKIM:

13. Obmast MeToMKa ONpeAeTICHHS MOJIOKEHHS rajiepeii MPU HaOPHOM peKHMe pa3paboTKH
He(TAHBIX IIACTOB

TeMbl NPaKTHYECKUX 3aHATHH:

14. PanvoHanbHbIE CXEMbI pa3MEIIEHUS CKBOXUH B HEQTAHBIX IJJACTaX C HAMOPHBIM
PEXKUMOM.

Tembl 12a00paTOPHBIX 3AHATHHM

5. IlpssimonuHeiiHOe TBMKEHUE BOJAOHEPTSIHOTO KOHTAKTa

6. [1nocko-pagnanbHOe IBUKEHUE BOJJOHEPTIHOIO KOHTAKTa

7. OmpeneneHue ONTUMAIBHOTO Pa3MENICHHUS TaJiepeil Ha I0JI0CO00pa3HOW 3aleKd TMpHU

ra30HaIOPHOM PEXHUME.

8. Ormpenenenue ONTUMAILHOTO pPa3MEUICHUs Tajepeil Ha KPYroBOM 3aJeXu IpH

BOJIOHAIIOPHOM PEKUME.

Pa3nea 11. Onpenenenne npuBeJeHHbIX KOHTYPOB TUTAHUS.

Omnpenenenve NPHUBEAEHHBIX KOHTYPOB [UIsl TMOJocooOpasHoil 3anexu. OmpeneneHue
IIPUBEAEHHBIX KOHTYPOB JUIsl KPYTOBOM 3aJI€XKHU.

Tembl JeKkumii:

14. Pesxxumbl pabOTHI CKBOXKMH M METOJIBI pacyeTa.

TeMbl NpaKTHYECKUX 3aHATH:

15. OnpeneneHue NpuBeACHHBIX KOHTYPOB MUTAHHUS.

Tembl 1a00pATOPHBIX 3aAHATHI

9. [IpuBeneHHBIN KOHTYp MUTAHUS JIJIsl HAYAIBHBIX YCIOBUU B TIOJI0COOOPA3HOM 3aJI€kKH MPU
BOJIOHATIOPHOM PEKUME.

10. [IpuBeneHHBIN KOHTYp TUTAHUs Ul BCETO MEpHo/ia NepEeMENIEHUsT KOHTYpa
HE(PTEHOCHOCTH OT HAYaJIbHOT'O €0 MOJIOKEHHS JI0 TAJIePen YCIOBHUI B MOJI0CO00pa3HON
3aJI€KU TIPU BOJOHATIOPHOM PEXUME.

Pazgen 12.
Yacrp 1: OnpenesieHue 1e0MTOB CKBAKUH B HE)TAHBIX IUIACTAX ¢ HATIOPHBIM PEKUMOM.
Yacts 2: Onpenesienne BpeMeHH IKCILUIYyaTAIMM CKBAKHH.

JleOuT rajeper mpu HaKJIOHHOM Iutacte. IlpuOnmkeHHbIE METONBI OIpejiesieHue JIeOUTOB
CKBO)XHH Oarapeil mpH MOCTOSTHHOM MPEIeIbHOM JIaBIeHUH Ha 3a00e CKBakwH. [IpubnmxeHHBbIC
METObI OIpeieNIeH s JeOUTOB CKBAXKUH MPHU MOCTOSIHHOM IPEJIeIbHOM 0TOOpE KHUIKOCTH.

[TonocoobOpa3Has 3ajieXkb: BOJOHANOPHBIN M T'a30HAMOPHBIN PEXUMBI, ra’0-BOJIOHATIOPHBIN
pexxuM. KpyroBas 3ajie’kp. BOJOHANOPHBINA PEKUM, Ta30HANOPHBIA PEKUM, ra30-BOJOHANIOPHBIN
PEXUM, OBaJIbHAs 3aJICKb.

Tembl JeKkumii:

16. ITpubnnKeHHbIe METOABI ONpeieNieHHEe Je0UTOB CKBAXKHH.

17. IlpubnuxeHHbIe METOBI pacyeTa MPOIBUKEHUS BOJIO- U Fa30HEPTSIHOIO KOHTAKTA.
Tembl NIpaKTHYECKUX 3aHATHM !

18. Onpenenenne 1eOUTOB Tajepeii.




Tembl 12a00paTOPHBIX 3AHATHHM
11. IlpubnukeHHbIe METOABI ONpeAeTIeHNs eOUTOB CKBAXKUH IIPU OCTOSHHOM IPEIeTbHOM
JaBJICHUH Ha 3a00€ CKBaKUH
12. IlpubnmKeHHbIe METOAbI ONPEACTICHHS JeONTOB CKBAXKHH MIPU MOCTOSIHHOM IPEIEIbHOM

0T6ope KUOKOCTHU U IMTPEACIIBHOM JaBJICHHUH HA 3a00€ CKBa)KHH

TemaTuka KypcOBbIX IPOEKTOB (TeOpeTHYECKHH pa3/ie):

1. JIBH>KEHUE KUJIKOCTH B ILJIACTE.

2. JIBrokeHue ra3a B IJ1acTe

3. JIBM>KEHUE KUJIKOCTH B CKBOKUHE
4, JIBrOKeHre ra3a B CKBaKHUHE

Bri10op BapuaHTa ISl pac4eTHOIr0 pa3/iesia KypcoBoil padoThbl 0CYIIECTBJISIETCHA B

COOTBCTCTBUHU C IIPUBECACHHBIM IIJIAHOM:

Brioop ¢aronga

Bri6op ¢uronga (HepTh WM Ta3) OCYMIECTBISETCS MO YETHOCTH - HEYETHOCTH BapHAHTA.

Ecan BapHaHT — YE€THOC YUCJI0, TO TPOUCXOJUT ABHUKCHUC Heg;TI/l. CsoiicTBa Heq)TI/IZ

p - TIOTHOCTH HedTH, KI/M>,
L - AMHaMU4YecKas BSI3KocTh HedTH, [1a-c,
Y HEKOTOPBIE ITapaMeTPbl CKBAKHHBI

L - 11uHa CKBaXKHMHEL, M;

Px - I1acTOBOE (KOHTYpHOE) naBneHue, [1a;

Py - 1aBlieHHUE Ha YCThE (Ha MOBEpXHOCTH), [1a;

Du - mmamerp mtyuepa, mm. ltynep npencramisier coboii nuadparmy ¢ OTBEpCTHS

TUaMeTpoM Dy

DT BEIMYMHBI BHIOMPAIOTCS 10 MocaeaHeil mudpe Bapuanta u3 tabmus 1.1.

Ta6muna 0.1
nocj. uugpa 0 1 2 3 4 5 6 7 8 9
p, Kr/m3 700 (715 |730 |745 |760 |775 |790 [805 |820 |835
p, mIla-c 1 3 8 16 30 50 80 100 130 |150
L,m 440 1925 (1590 |1950 |3020 (3775 |4390 |5105 (5820 |6350
Px, MIla 5 11 17 21 32 39 46 53 61 66
Py, MIla 01 1|02 (03 0,4 0,5 0,4 0,3 0,2 0,1 0,2
Duw, MM 10 15 20 25 30 35 40 45 50 30

Ecnu BapuaHT 4nClIO HeYeTHOe, TO IPOUCXOIUT BHKeHUE ra3a. CBolicTBa rasa:
Par - TIIOTHOCTH Ta3a TIPH aTMOC(EPHOM JABIEHUH, KI/M>;

L - AMHAMH4YeCKasl BA3KOCTh rasa, I[la-c;

1 HCKOTOPBIC MapaMETPbl CKBA’KWHBI

L - mmHa CKBaXXUHBI, M;

Px - I1aCTOBOE (KOHTYpHOE) naBieHue, [1a;
Py - 1aBlieHUE Ha yCThe (Ha MOBEPXHOCTH), [1a; BbIOMpatoTCcs o mocseaHei nudpe BapuaHTa

n3 Ta0munel 1.2.




Tab6mwmia 0.2

nocJa. nugpa 0 1 2 3 4 5 6 7 8 9

Par, KI/M° 0,72 |0,74 |0,75 (0,77 (0,79 (0,81 (0,82 (0,83 (0,85 0,86
u, mlla-c 0,006 |0,007 |0,008 (0,011 (0,013 {0,010 {0,018 {0,019 {0,021 |0,025
L,m 540 (1025 |1690 (2150 |3120 |3875 |4490 |[5205 |5920 (6450
Pk, MIla 4 10 16 20 31 37 44 50 59 63
py, MIla 34 |81 |131 |15 16 22 29 30 31 33

Br160p o0sacTu ABHKEHUS

Br16op o6iactu ABMXKEHUS OCYLIECTBIIAECTCS MO MocjaeaHel nudpe Bapuanta. Ecoun uudpa
YyeTHasl, TO IBKCHHE MPOUCXOAUT BHYTpU HacocHO KommpeccopHbx TpyO (HKT). Pazmepst HKT:
D; - Bayrpennnii tuamerp HKT, m;
Luxr - mmaa HKT, m;
Dss - BHyTpennuit auametp 3amka HKT, m;
A - mepoxoBarocts cTeHOK HKT, Mm;
Do« - BHyTpeHHU# n1uaMeTp 00caaHOM KOJOHHBI, M;
D. - nuamMeTp CKBaXXHHBI, M,
BBIOMPAIOTCS 110 MOCJeaHel 1udpe u3 tTadnuim 1.3.

Tabmuma 0.3
Iocaenusisi uudpa |0 1 2 3 4 5 6 7 8 9
Ds, MM 50,3 (62,0 (59,0 |759 [72,9 (88,6 |100,3 |50,3 (62,0 [59,0
Luxr, M 10 10 55 6,5 7,5 8,5 9,5 10 55 8,5
Dss, MM 48,3 |60,0 |57,0 |739 |70,9 |86,6 (98,3 |483 |[60,0 |(57,0
A, MM 0,5 0,1 0,17 (0,21 (0,32 |0,39 |0,46 (0,27 |0,61 0,15
Dox, MM 190,7 {193,7 |196,3 |198,7 [201,3 |203,7 |205,7 {190,7 |193,7 |196,3
De, MM 219,1 |219,1 [219,1 |219,1 |219,1 (219,1 |219,1 |219,1 |219,1 |219,1

Ecnu nudpa HeveTHasi, TO JABMKEHUE MPOMCXOAUT MEXKIY HACOCHO KOMIIPECCOPHBIX TPYO
(HKT) u o6cagnoit kosonHoi. Pazmepst HKT:
Du - napyxubiit nuametp HKT, m;

Lixr - mmuaa HKT, m;
Dsx - Hapyxubiif tuamerp 3amka HKT, m;
A - 11IepoX0BaTOCTh CTEHOK, M;

Do« - BHyTpeHHU# n1uaMeTp 00caaHOi KOJOHHBI, M;
D. - tnameTp CKBaXXHHBI, M,
BBIOMpAIOTCs 10 mocJeaneii mudpe u3 Tabmuies 1.4.

Ta6muma 0.4

Iocnennsis uugppa |0 1 2 3 4 5 6 7 8 9
Dx, MM 60,3 73,0 (73,0 88,9 |88,9 |[101,6 |114,3|60,3 (73,0 |73,0
L, M 10 10 55 1|65 |75 (85 (95 (10 55 185
Dsu, MM 71,0 84,0 86,0 |102,0|104,0 {116,0 {130,0 (71,0 (84,0 (86,0




A, MM 0,75 06 (057 |041 |0,32 |0,39 (0,36 (0,23 (0,1 (0,15

Dox, MM 190,7 193,7 |196,3 198,7 |201,3 |203,7 |205,7 {190,7 |193,7 {196,3
D¢, MM 219,1 219,1219,1 |219,1 |219,1 {219,1 (2191 (219,1 |219,1 |219,1

3ameuanue. B cilydae IBUKEHHS raza HapyXKHbI U BHyTpeHHHI nuameTpbl 3amka HKT He
notpe0yroTcs.
Bbi10op Pacnosio:kenne CKBaKMHbBI

Br16op pacrnonioskeHre CKBaXUHBI TPOU3BOIUTCS 110 BAPHAHTY 110 Tadnwmie 1.5.
Taomuua 0.5

JBe mocjeHuM uuppoI PucyHok
00, 08, 16, 24, 32, 40, 48, 56, 64, 72, 80, 88, 96 Puc. 1.1.
01, 09, 17, 25, 33, 41, 49, 57, 65, 73, 81, 89, 97 Puc. 1.2.
02, 10, 18, 26, 34, 42, 50, 58, 66, 74, 82, 90, 98 Puc. 1.3.
03, 11, 19, 27, 35, 43, 51, 59, 67, 75, 83, 91, 99 Puc. 1.4.
04, 12, 20, 28, 36, 44, 52, 60, 68, 76, 84, 92 Puc. 1.5.
05, 13, 21, 29, 37, 45, 53, 61, 69, 77, 85, 93 Puc. 1.6.
06, 14, 22, 30, 38, 46, 54, 62, 70, 78, 86, 94 Puc. 1.7.
07, 15, 23, 31, 39, 47, 55, 63, 71, 79, 87, 95 Puc. 1.8.

Ha pucynkax 0003Ha4eHO:

a - pacCTOSIHHE OT CKB&)KHMHBI JIO MPSIMOJUHEHHOTO0 KOHTYpa MUTAHUS WM HEIPOHUIIACMOMN
rpanwune, M (Puc. 1.1 - 1.6.);

b - paccTosiHUEe OT CKBaXXHHBI J0 MPSIMOJUHCHHOTO KOHTYpa MHUTAHUS WM HEIPOHHIIAEMON
rpanwune, M (Puc. 1.3 - 1.6.);

R« - paccTostHEe OT CKBaKHUHBI IO KOHTYpa MMUTAHUS, M;

Rs - paccrosiaue OT yriia g0 ckBaxutsl, M (Puc. 1.7 - 1.8.).

UwrcneHHbIe 3HAYCHUS BRIOUPAIOTCS 110 MOCAeHel 1udpe u3 tadmuet 1.6.

Ta6muna 0.6

Mocaennss uugpa |0 1 2 3 4 5 6 7 8 9
a,m 50 80 100 (120 (150 (170 |200 |220 |240 |250
b, m 120 {150 (170 (200 |220 (240 |250 |50 80 100
Rk, M 350 (400 (450 |500 (550 |[600 |650 (700 |750 |800
Re, M 100 |150 (200 (250 (300 (100 (150 |200 |250 |300
Py Pk Px - Re Pk
Rk Rk
a a a 1)
b
R Px

Puc. 1.1. Puc. 1.2. Puc. 1.3.



Pk Pk

Pk Rk Pk Ri
Rk
a a
a £
b ub b
I ] Pk ‘\Q‘W‘—
Puc. 1.4. Puc. 1.5. ‘ Puc. 1.6.

Rk
Re

Pk

Puc. 1.7. \

Br100p HEOTHOPOAHOCTH IJIACTA

Be16op Buma HEOJHOPOAHOCTH IUIACTA OCYHIECTBIIACTCA IO Moc/eqHel nugpe BapuaHTAa.
Ecnu nocneansst uudpa 0 - 6, To niaact HEOAHOPOAHBIH MO TOJILUHE.

[TapameTpbl HEOAHOPOIHOCTH:

N - 4nciI0 npoIIacTKOB, (IPOIUIACTKY HYMEPYIOTCSI CBEPXY B HU3);

Ki - IPOHMIIAEMOCTS | - TOTO TIPOIIACTKA, M2,

hi - TommuHa i - TOro MPOILIACTKA, M.

YucreHHble 3HaYeHUs BBIOMPAIOTCS 110 mocJaeaHei nudpe u3 tadbauis 1.7.

Tabmauua 0.7

Iocnennsis uugppa |0 1 2 3 4 5 6 7 8 9
N 2 3 4 5 2 3 4 5 2 3
Ki, MKM? 0,25 |0,37 |0,27 |0,22 (0,37 (0,25 (0,38 (0,31 (0,32 |0,27
045 |0,15 |0,18 (0,11 (055 |(0,08 (0,29 (0,21 (0,45 0,15
0,43 (0,32 (0,08 0,33 043 |0,17 0,43
0,20 |0,05 031 |0,11
0,15 0,27
hi, m 2,0 15 1|40 3,5 55 25 |60 |65 25,0 |155
30 |40 3,2 5,0 6,5 50 |62 |80 |30,0 (14,0
2,0 2,2 6,0 38 (42 |11,0 12,0
1,8 7,0 38 (17,0
4,2 7,2

Ecmu mocneansis mudpa 7 - 9, To mactT 30HaIBHO HEOTHOPOTHBIH.
[TapameTppl HEOTHOPOAHOCTH:

N - 4nci0 30H, (30HBI HYMEPYIOTCSI OT CKBaXKHUHBI);

Ki - mpoHHIIaeMOCTh | - TOM 30HBI, M

Ri - BHEIIHUIT paauyc | - TON 30HBI, M;

h - TonmmuHa macra, m.



UwucnenHble 3HaYCHUS BBIOUPAIOTCS 10 MocJaeHei nudpe u3 tadmuisr 1.8.

Tabmuma 0.8
Iocnenusisi uudpa |0 1 2 3 4 5 6 7 8 9
N 2 3 4 5 2 3 4 5 2 3
Ki, MKM? 0,15 (0,07 (0,70 (0,02 |05 0,67 (0,17 (0,48 (0,45 |0,27
0,55 (0,15 (040 (0,11 |0,35 (0,55 (0,28 |0,31 |0,14 (0,35
0,43 (0,32 (0,18 0,43 (0,32 (0,28 0,48
0,20 10,25 0,42 0,22
0,35 0,15
Ri, m 1,0 0,5 0,4 0,35 |05 1,5 0,6 0,3 1,9 0,9
R« 2,0 1,2 0,8 R« 2,7 1,2 1,8 R« 4,0
R« 2,2 1,3 R« 3,2 2,9 R«
RK 2,5 R]( 8,0
R]( RK
h, m 5,2 7,8 11,3 |13,5 |16,8 |[20,4 |22,7 |24,1 |259 (31,2

3ameuanue. BHyTpeHHUI paauyc NepBoi 30HBI Ro paBeH paauycCy CKBaXXUHBI [c U PaBEH
MIOJIOBUHE iaMeTpa CKBaKuHbl D¢, KOTOpBIN 3a1aH B pazaene 1.2.

HecoBepuieHCTBO CKBAXKUH

CKBa)KMHA CUHMTAETCS HeCOBCpmeHHOﬁ IO CTCIICHU U XapaKTEpPy BCKPLITHUS. HCCOBGpH.I@HHOﬁ
10 CTCIICHH BCKPBITHA XaPAKTCPUIYCTCA:

h =b/h - crenens BekphITHA NIAaCTa UM NPOIIACTKA;

h - TonmmMHa paccMaTpUBaeMoOro IiacTa Wi MPOILIACTKA, M;
b - BCKpbITas 4acTh pacCMaTPUBAEMOTO IJIACTa WK TPOILIACTKA, M.
HecoBepuieHHOM 110 XapaKkTepy BCKPBITUS XapaKTEPU3yeTCsI:
l; - nMHOM MepdOpalMOHHOTO OTBEPCTHS, M;
dn - aameTpom nephopamoOHHOTO OTBEPCTHS, M;
Ny - 9MCI0M TepOopallMOHHBIX OTBEPCTUH Ha OJIUH METP CKBAXKUHBI, OTB./M.
Uwucnennsie 3HaU€HUs BBIOUPAIOTCA 110 mocJaeqHei nudpe u3 tadmuisr 1.9.

Ta6muma 0.9
Mocaexusist uuppa |0 1 2 3 4 5 6 7 8 9
h o 10 20 30 40 50 60 70 80 90 40
ln, CM 1 2 5 10 20 1 2 5 10 20
dn, CM 1,0 1,2 1,4 1,6 1,8 20 (10 (1,2 1,4 1,6
Nn 8 10 12 14 16 18 20 22 20 18




ITocTanoBka 3agaun

[To BBIOpaHHBIM JAaHHBIM HEOOXOAWMO HAPUCOBATH CXEMBI PACHOJIOXKEHHUS CKBAXHHBI B
COOTBETCTBUM ¢ BapuaHToM. IIpu noctpoeHuum cxembl Macmtad He coOJIroAaeTcsi, HO
NPOCTABISAIOTCS  3HAUEHHMs] BCEX TI€OMETPHUYECKHX MapaMeTpoB. ['paduyeckas yacthb
BBINOJIHAETCS] B BUJIE PUCYHKOB U Ipa()MKOB HA MUJUIUMETPOBKE.

I'mapaBanyeckuii pacyer ABUKEHHUS KUIKOCTH M ra3a B CKBaKMHe
YcranoBuBLIeecs ABUKEHHE "KUKOCTH M ra3a B MOPUCTOIi cpee
3aK/JIo4YeHne

5. Oprannsaunﬂ CaMOCTOSITeIbHOI paﬁoTLI CTYACHTOB

CamocrosTenbHas paboTa CTYJACHTOB MPH HW3yYEHHH IUCHUIUIMHBI TPEAYCMOTPEHA B
CIIEYIOIIUX BUAAX U opmax:
— Pabora ¢ IEKIMOHHBIM MaTEpUAIOM, MOWCK W 0030p JUTEpaTyphl W JIIEKTPOHHBIX
HMCTOYHUKOB MHGOPMAITUH 110 WHAUBHIYATLHO 33/IaHHOM pobiemMe Kypca,
— H3ydenwne TeM, BBIHECEHHBIX HA CAMOCTOSATEIBHYIO MPOPAOOTKY;
— IloaroroBka K OIEHUBAIOITIM MEPOTIPHUSATHSIM.

6. YueOHO-MeTOAMYEeCKOEe M MH(POPMALIMOHHOE 00ecneyeHne TUCHHIIUHBI

6.1. YueOHo-MeTOIMYEeCKOE 0DecreyeHne
1. KBecko, bponmcnaB bponucnaBoBuu. [loazemHas rugpoMexaHuka: ydyeOHOe mocoOue
[Dnmextponnsrii pecype] / b. b. Ksecko, E. I'. KapmnoBa; HammoHanbHBIN HCCIIe0BATEIHCKUAN
Tomckuit monutexuudeckuit ynusepcutrer (TIIY), HMuctutryr npupomusix pecypcoB (UIIP),
Kadenpa reosormm m paspabotku HedTsiHBIX Mecropoxnenud (IPHM). — 2-¢ wm3m. — 1
koMmmbroTepHbid (aiin (pdf; 1.9 MB). — Tomck: Uza-so TITY, 2012. — 3arnaBue ¢ TUTYIBHOTO
9KpaHa. — DJIEKTPOHHas Bepcusl neyaTHor myonukanuu. — Jloctyn us kopriopatuBHoii cetu TITY.
— Cuctemnnle TpeboBanus: Adobe Reader..
Cxema noctymna: http://www.lib.tpu.ru/fulltext2/m/2013/m020.pdf (koHTeHT)
2. Kaper, Banepuit Bnagumuposud. [lonzemnas rugpoMexanuka : ydyeOHOe MocoOue isi By30B
[Dnextponnbiii pecypc] / B. B. Kamer, H. M. JImutpue. — Mynbrumenua pecypebl (10
nupektopuii; 100 daiinos; 740MB). — MockBa: Akagemus, 2014. — 1 Mynetumenna CD-ROM.
— Bericmiee o6pazoBanue. bakamaBpuar. —HedrerazoBoe mpeno. — DJIEKTpOHHAs BepCHs
nevyatHoro wmsnanuss. — Jloctyn u3 kxopmopatuBHOil cetn TIIY. — Cucremubie TpeOOBaHUSA:
Pentium 100 MHz, 16 Mb RAM, Windows 95/98/NT/2000, CDROM, SVGA, 3ByKoBas kapra,
Internet Explorer 5.0 u Boie.. — ISBN 978-5-4468-1627-9.
Cxema noctyma: http://www.lib.tpu.ru/fulltext2/m/2015/FEN/fn-41.pdf (koHTEHT)

JlonoJiHuTeIbHAS JIUTEPaTypa

1. Imutpues, Hukonait Muxaiinosud. Benenue B MoA3EMHYIO THAPOMEXAHUKY: yueOHOE
nocobue / H. M. JImutpues, B. B. Kazger; Pocculickuii rocyaapcTBeHHbI YHUBEPCUTET HEPTU U
raza um. . M. I'y6kuna (PT'Y Hedtun u T'aza). — 2-e u3g., ucnp. u jgom.. — Mocksa:
HentpJlutHedrel a3, 2009. — 268 c.: wi.. — Bricmee HedTerazoBoe odpazosanue. — ISBN 978-
5-902665533.

2. IMomemuas runpomexannka / K. C. BacaueB [u ap.]. — 2-e usn., ucnp.. — MocCKBa;
WxeBck: UHCTUTYT KOMIIBIOTEpHBIX HccienoBanuii, 2006. — 488 c¢. — ISBN 5-93972-547-3.

6.2. UudopmaiiuoHHOE U POrpaMMHoOe odecrevyeHne

DrnekTpoHHO-0MOIMOTeuHast cucteMa «Jlanby» — https://e.lanbook.com/



http://www.lib.tpu.ru/fulltext2/m/2013/m020.pdf
http://www.lib.tpu.ru/fulltext2/m/2015/FN/fn-41.pdf
https://e.lanbook.com/

Dnexkrponno-oubaroTeuHas cuctema «ZNANIUM.COM» — https://new.znanium.com/
DnekTpoHHO-0MOMoTeuHas cucrema «tOpaiity — https://urait.ru/

DrekTpoHHO-0MOIMOoTeuHast cucteMa «KoHcynpranT crymenTa» — http://www.studentlibrary.ru/
Kypnan «Hedrerazossie Texnomorum» — https://www.elibrary.ru/title_about.asp?id=7919
XKypuan «Hedrerazosoe memo» — http://www.ngdelo.ru/

HHHGHC&I/IOHHOC IIporpaMMHOC o6ecnequHe:
1. Microsoft Office 2007 Standard Russian Academic;
2. Zoom Zoom,
3. Document Foundation LibreOffice
4. Google Chrome;

7. OcooOb1e TpeﬁﬂBaHI/Iﬂ K MaTepUAJIbHO-TEXHUYCCKOMY o0ecrneYeHu1o JAUCHHUIIIIMHBI

B yuebHoM mporecce ucnonp3yeTcs cienyiomiee jgadopaTopHoe 000pyIdOBaHUE st
NPAKTUYECKHUX M Ja00pATOPHBIX 3aHATHIA:

HaumeHnoBanune CrlenHaJbHbIX
Ne . HaumeHoBaHue 000pyI0BaHUS
TOMEIICHUH
Aynuropust sl IPOBENECHUS
y4eOHBIX 3aHATHIl BCEX TUIIOB, | Jlocka MOOHMbHast ((uum-vapr) - 1 wmr.;
KypCOBOI'0 IPOEKTUPOBAHUS, xad mrs mpubdopos - 1 mr.;
KOHCYJbTALUN, TEKYIIETO Tymb0a cranmonapsas - 1 mr.;
1 KOHTPOJIS ¥ TIPOMEXYTOYHOM Tym0a noakarHas - 1 wr.;
* | arTecTanuy (KOMIBIOTEPHBIH KomrutekT yueOHoM Mebenu Ha 15 mocaiouHbIX MECT;
KJiacc). Komnerorep - 13 mmr.;
634028, Tomckas 06nacTh, r. | [Ipoekrop - 1 .
Towmck, JIeHnHa IPOCIIEKT, 2,
CTpOeH.S, ayautopus 316.
Aynuropust 1Sl IPOBEICHUS
y9e0HBIX 3aHITHI BCEX THUIIOB,
KYPCOBOTO IMPOCKTUPOBAHUS .
yp pv p ’ KomrutekT yaeoHOM Mebenn Ha 32 MOCaIoYHBIX MECT;
KOHCYJIbTAIIUH, TEKYIIETO :
. [kad mist nokymeHToB - 1 1miT.;
2. | KOHTPOJIS M TIPOMEKYTOUHOM
Kommnerorep - 12 .
aTTeCTaIUH.
634028, Tomckast 00J1acTh, T.
Towmck, JIennHa MPOCTIEKT, 2,
CTpoeH.5, ayauropus 337.
Aynuropust sl IpOBeIEeHUS
y4eOHBIX 3aHITUN BCEX TUIIOB,
KYPCOBOTO NMPOCKTUPOBAHUS .
yp P P ’ KomrutekT yueOHoM Mebesu Ha 92 mocalouHbIX MECT;
KOHCYJIbTAIU{, TEKYIIETO
. Tymb0a craimonapHast - 1 mr.;
3. | KOHTPOJISt U IPOMEKYTOYHOM ,
[Ipoekrop - 2 mwiT.;
ATTCCTAIH. KommeroTep - 1 mT
634028, ToMckas 00J1acTh, T. P '
Tomck, JIeHnHa NPOCTIEKT, 2,
cTpoeH.5, ayauropus 406.



https://new.znanium.com/
https://urait.ru/
http://www.studentlibrary.ru/
https://www.elibrary.ru/title_about.asp?id=7919
http://www.ngdelo.ru/

Pabouas mporpaMma cocrapieHa Ha ocHoBe OOlell XapaKTepHCTHKH 00pa3oBaTeNnbHOR
nporpaMmbl To Hampasiaermio 21.03.01 «Hedrerasosoe menoy, cmenuamusanus «bypenue
He(TAHBIX U TA30BBIX CKBaXHHY, (puemMa 2020 T., oqHas dopma 0OydIeHus).

Pa3paboTuuk:

Jlo/mKHOCTD TToanuck [0)5(6)
Crapmuit IpenoaBarelb - E.I'. KapnioBa
OHJI i

4

IIporpamma onoGpeHa Ha 3acemanun OTIeIeHuS Heq)Tera?,oA oro jiena

(mpoToxon oT «26» urons 2020 1. Ne 25).

U. o. 3aBexyrorero kadeapoi-pyKoBOAUTEILL

oTneneHus Ha npasax kadeaper OHJI,
I.T.-M.H, ipodeccop

-5

) /. A. MensHuK/

— TIOITHC



JIucT n3MeHeHuii padoyeil mporpaMMbl TUCHHUILIHHBI ;

YueoHblii rox

CopepixaHue /M3MeHeHHe

O0cy:x1eH0 Ha 3acelaHNH
OH/JI (npoToko.1)

2019 /2020 | AxTyaau3upOBaHO COAEp)KaHHUE pasjena «YueOHo- Ot 24. 06.2019 r.
yueOHBII METOJIMYECKOe U MHPOPMAITMOHHOE 00eCIIeueHUE Ne 15

roj JVICIIATUTHHBDY

2020 /2021 | AkTyaau3upoBaHO CoAep KaHuE pasjeiia «YueOHo- Ot 26.06.2020 .
yueOHBII METOIMYECKOe U MHPOPMAITMOHHOE 00eCIIeueHUE Ne 25

roj

JUCHUITIINHBD)
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