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1. Ilesu v 3a7a4M OCBOEHUS M CITUNJINHbBI

]_[CJ'IBI-O JUCHUITIIMHBI «MCTOI[H KOHTPOJIA 3a BKCHHyaTaHHeﬁ MCCTOPOKACHUA) SABIACTCA O3HA-
KOMUTB CTYACHTA C TCOPETUICCKUMHU OCHOBAMU l"eO(i)I/ISI/I‘leCKI/IX U THAPOJUHAMHUYCCKUX METOA0OB KOH-
TPpOJIA 3a BKCHHyaTaHI/Ieﬁ MCCTOPOXKIACHUA.

3amayu IUCHUILIMHBL:

— OCBOCHHE TEOPETUYECKHX OCHOB METOJIOB KOHTPOJIS 33 IKCILUTyaTallMe MECTOPOKICHUS;

— O3HAKOMJICHHE O00YYArOIIUXCS C MPaBUIAMH TPOSKTHPOBAHHS pa3pabOTKH MECTOPOIKICHHIM
YTIEBOJOPOIHOTO CHIPBSI;

— H3YYHTbH BHJIBI M COJICPIKAHNUE TEXHOJIOTHYECKON M TEXHHYECKOM JIOKYMCHTAIIMH T10 IKC-
IUTyaTalui HedTerazoBoro 000pyI0BaHHS;

— O3HAKOMJICHHE C METOJIaMU MCCIIEAOBAHUS TEXHOJIOTHUECKHUX MPOIIECCOB, OCHOBHBIMHU JTa-
MaM¥ ¥ MPUHITUIIAME IPOSKTHPOBAHUS HHHOBAIIMOHHOTO TEXHOJIOTHYECKOTO 000PYIOBAHUS;

— H3Y4YCHHUE MCTOO0B 06pa6OTKI/I IMPOMBICJIOBBIX JJAHHBIX C IIOMOIIBIO PA3JIMYHBIX ITpOrpaMm-
HBIX KOMIIJICKCOB.

2. Mecrto aucunminnsl B crpykrype OIIOII BO

JlucuuninHa OTHOCUTCS K JUCHUIUIMHAM 0053aTelbHON 4YacTH, (GOpMHUpPYyEeMOH y4acTHUKAMHU
oOpa3zoBarenbHbIX oTHOIIEHUH. Koa quctmmmmuaet 51.B.10
Heo0xoaumMbpIMU yCTTOBUSIMU 1711 OCBOSHUS IUCLHUTIIINHBI SBIISIOTCS:

3HaHHE:
— JaHHBIX HCO6X0)II/IMBIX JJI1 BBIITIOJIHCHUA ITPOCKTHBIX pa60T;

—OCHOBHBIX BHUJOB U COACPIKAHUA TEXHOJIOTHYSCKON M TEXHHYECKOM AOKYMCHTAIIUU II0 3KC-
IryaTanunu He(bTera30Boro O60py,I[OBaHI/I$I;

—MCTOAOB HUCCICAOBAHUA TCXHOJOTHUYCCKUX ITPOLUCCCOB, OCHOBHLIX 3TAaIlOB U IIPUHIMUIIOB IIPO-
CKTUPOBAHUA HHHOBALITMOHHOI'O TCXHOJOIHYCCKOI'O O60py,Z[OBaHI/I$I;

—MCTOI0B O6pa6OTKI/I HpOMI)ICJIOBI)IX JAHHBIX C ITOMOIIBHO pa3JII/I‘-IHI)IX HpOFpaMMHI)IX KOM-
IIJIEKCOB;

—OCHOBHBIX IOJIO)KEHUI HOPMAaTHUBHO-TEXHUYECKON JOKYMEHTAllMH, CTaHIapTOB, JEHCTBYIO-
IIUX MHCTPYKIMI Ha pa3paboTKy MECTOPOXKACHUS;

—THUIIOBOM CTPYKTYpPHI MPOEKTHOTO TJOKYMEHTA Ha pa3padoTKy HE(PTIHOIO MECTOPOKICHHUS;
yMeHue:

—OCYIIECTBIISITH cOOp, 00padOTKy, aHATN3 M CHCTEMAaTH3aIui0 HHGOPMAIMH TT0 00JIaCTH BHI-
MOJIHEHUS padoT;

—HUHTCPHPECTUPOBATD I'€OJIOTUUCCKHUEC KAPTHI;

—HCIOJIb30BaTh METOIMYECKUE OCHOBBI HCCIEAOBATEILCKOM AeATEIbHOCTH AJIS peUICHus 3ada4
COBCPUICHCTBOBAHUS TECXHOJOTHUYCCKOI'O 060py,Z[OBaHI/ISI 1 PCKOHCTPYKIIMH ITPOU3BOACTBA,

—HMHTEPIPETUPOBATEH PE3YIbTATH T€OPUINICCKUX U THIPOTUHAMIYCCKHUX MCCIIETOBAHUNL;
—0060061mate nHGOPMAIUIO U 3aHOCUTH B OJTAHKH JIOKYMEHTOB;

—IOATOTABIIMBAThH OMBITHBIE 00PA3I[bI MATEPUATIOB JIJISI HCTIBITAHUS

BJIAJIeHHE:

—HaBBbIKaAMH pa60TBI C HOpMaTHBHOﬁ TEXHUYISCKOMU I[OKyMCHTaLII/Ieﬁ C OCJIBIO OMPEACIICHUSA HC-
O6XOI[I/IMBIX MCpOHpI/IﬂTI/Iﬁ I10 SKCIUTyaTalluu 1 06CJ'Iy>KI/IBaHI/IIO TCXHOJIOTHYCCKOI'O O60pyILOBaHI/I$I;

—HaBbIKaMH COCTaBJICHHUA TCXHHUYCCKHUX OTYCTOB, O630p0B 0 J9KCIUTyaTalilun HC(I)TCFEBOHPO-
MBICJIOBOTI'O O60py,[[OBaHI/I$I, OIUpPasCh HA PCAJIbHYIO CUTYallHIO,

—HUCCIICAOBATCIbCKUMU MCETOAaAMU W CPCACTBAMHU COBCPHICHCTBOBAHUSA TEXHOJOTMYCCKOI'O
O60py,Z[OBaHI/I$I " PCKOHCTPYKIHUU ITPOU3BOACTBA,



—HAaBbIKaAMH MMPOCKTUPOBAHUA TPOU3BOJACTBCHHBIX U TCXHOJIOTMYCCKUX MPOLCCCOB He(bTeraso-
BOM OTpaciu;
—HaBbIKaMU KPUTHYECKOT0 aHaJIM3a MH(OPMALUK O TEXHOJIOTHYECKUX MPOIleccax;

—HAaBBbIKaMH HUCIIBITAHHS OIIBITHBIX o6pa3u03, Y3JI0B HC(bTel"a?)OBOl"O 060py,I[OBaHI/I5I, OTpa6OTKI/I
HOBBIX TCXHOJIOTHYECKHUX PEKUMOB

Co;[epxcaHHe JAUCIHHUITIINHBI ((MCTOI[BI KOHTPOJIA 3a 3KCHJIy3,T3LIH€I>i MCCTOPOXKACHUS» SABIIACTCA
JIOTUYCCKHUM IPOAOJIDKCHUEM COACPKAHUA TUCHUILINH ((I/ICCJ'IC,HOBaHI/Ie CKBa>XHH H IIIIaCTOB), «OcHo-
BbI CTPOUTECIIBCTBA CKBAXKHUH)).

3. Pe3yabTaTbl 00yuyeHHUs MO TUCHUIINHE

I[Mporiecc U3ydeHHs TUCHUIUIMHBI HAIIPABJIEH Ha (POPMUPOBAHKE CIIEAYIONIMX KOMITETCHIIHIA:
Tadnuua 3.1

Kox u HaumeHnoBa-
HHE KOMIIETEHIUN

Koza u Haumenosa-
HUE UHJUKATOpa
JOCTH)KEHHS KOM-
nerenuuu (MIAK)

Kox n HauMeHOBaHuUe pe3ybTara
00y4eHus Mo TUCIUILINHE (MOAY-
JII0)

IKC-2
CrocoOHOCTH TTPO-
BOJIUTH PabOTHI IO
JIMarHOCTHKE, TEX-
HUYECKOMY 00CTy-
KUBAHUIO, PEMOHTY
U SKCILTyaTaluu

IIKC-2.1 Yuurel-
BaeT Ha3HAYEHUE,
MpaBUiIa FKCILTya-

3uath (31): naHHBIC HEOOXOIUMBIC
JUTSI BBITIOJTHEHUS TIPOCKTHBIX pa-
oot

Ymerts (Y1): ocymecTBiars coop,
00paboTKy, aHaIU3 U CUCTEMaTH-
3aruio nHOpMaIUY 10 00IacTH
BBITIOJTHCHHS pa0boT

TEXHOJIOTUYECKOTO
5 Talun n pCMOHTA Bagers (B1): HaBbikamu paboThI
000pyI0BaHus B CO- . .
Py He(Tera3soBoro C HOPMAaTUBHOMN TEXHUYECKOM J10-
OTBETCTBHH C BbI- B
. . 0bopynoBaHHs KyMEHTaIHEN C [ENTBI0 OIpeiere-
OpanHoii cepoit .
. HUSI HEOOXOJMMBIX MEPOTIPHSTHIA
npodeccroHaTbHON
110 SKCIITyaTaIli U 00CTyKUBa-
JEATEIBHOCTH
HHIO TEXHOJIOTHYECKOT0 000py/10-
BaHUS
3HaTh (32): METOJIBI UCCIICTIOBAHUS
NKC-6 TEXHOJOTHIECKUX TPOILIECCOB, OC-
MKC-6.2 Ananu-

CnocoGHOCTb IpH-
MEHSATH IPOLECCHBIN
MOIXO0/ B MPaKTHYE-
CKOM AeATEIbHOCTH,
coueTaTh TEOPUIO U
MPaKTUKY B COOTBET-
CTBUU C BBIOpaHHOM
chepoit mpodeccro-
HaJBHOM JIeATEIIHLHO-
CTH

3UpYyeT MpaBUIIa
TEXHHUYICCKOU IKC-
TUTyaTaluy TEXHO-
JIOTHYECKHUX 00b-
€KTOB HeTeraso-
BOr'0 KOMILIEKCA U
METOJIOB YIIpaBJIe-
HUS peKUMaMHU HX
paboThl

HOBHBIC 3TAllbl 1 IPUHOUIIBI IIPO-
CKTUPOBAHHUA HHHOBALITMUOHHOI'O
TEXHOJOTMYECKOro 000py10BaHuUs

Ymets (Y2): ucronb30BaTh METO-

JUYECKHE OCHOBBI UCCIIEI0BATENb-
CKOH JI€ATEIbHOCTH JJISl PELICHUS

3aJ1a4 COBEPILIEHCTBOBAHUS TEXHO-
JIOTHYECKOro 000pyA0BaHUS U pe-
KOHCTPYKIUHU POU3BOJICTBA

Bnanets (B2): uccnenosarens-
CKHMHU METOJIaMH U CPEACTBAMHU




CTPYKLIMU ITPOU3BOJICTBA

COBCPHICHCTBOBAHUA TCXHOJIOI'U-
94eCKOro 000pYJIOBaHUS U PEKOH-

IIKC-6.3 ITnanu-
pOBaHueE U paspa-
00TKa IPOU3BOI-
CTBEHHBIX MPOIIEC-
COB C y4€TOM HO-
BBIX TEXHOJIOTHH,
MaTepHasoB U 000-
pyIOBaHUS

3HaTth (33): MeToIbI 00paboTKH
MPOMBICJIOBBIX JTAHHBIX C TIOMO-
HIBIO Pa3JIMYHBIX TPOTPAMMHBIX
KOMILJICKCOB

VYwMmerts (Y3): unTEpIpeTHPOBATH
pe3yNIbTaThl TeO(QU3NICCKUX U

HUU

THAPOANHAMHUYCCKUX UCCIICA0BA-

Bnaners (B3): HaBbIKamMu MpoeK-

TUPOBAHUS MPOU3BOACTBEHHBIX H
TEXHOJOTHYECKHUX MIPOLIECCOB
He(Tera3oBoi oTpaciu
4. O0peM IUCHHILIHHBI
OO0muMi 00beEM TUCHMUIUIMHEBI COCTABISET 4 3aueTHBIX equHuLb], 144 yacos.
Tabmuma 4.1.
AynuTopHbIC 3aHATHS / KOHTAKTHAS
pabora, Jac.
Jla-
00-
®dopma npome-
®dopma Kypc, pa- CamocrosiTenb- .
[IpakTrue- YKYTOYHOM arTe-
o0y4yeHHs | cemecTp TOp- KOH- | Has paboTa, yac.
Jlekuuu | ckue 3aHs- CTalNH
HBIC | TPOJb
TS
3a-
HS-
THUS
OuHast 3/6 34 17 - 27 66 9K3aMeH
OYHO-
47 18 18 - 36 72 9K3aMeH
3a09HAS

5. CTpyKTYypa M coJep:KaHue JUCHUIIMHBI
5.1. CtpyKTypa IuCHUIUIAHbI
-ouHast (ODO)/ouno-3a0unas (03PO)

Tadmuma 5.1.1

CTpyKTypa IUCUUIUIA- | AYIUTOpPHBIC 3aHs-
HBbI THA, Hac. Omenou
Ne | Ho CPC, Bcero, HEHOR-
Kon UK HBIE
n/n | mep | HammenoBanwme Jla yac. yac.
JL. IIp. cpexacTBa
pas- paszznena 0.
nena
- ez | S
S O O 6/2 | 44 | - | 1618 | 26/24 |TKC-62 |P
PaspaboTity TIKC-6.3
He(TAHBIX Me-




CTOPOKJICHU I

Kontpous 3a Tecru-

pa3paboTKOit poBaHue
MHOT'OILIACTO-

BBIX MECTOPOXK-
JICHUH DKCILTya- [IKC-2.1
2 2 | THPYEMBIX TO- 6/4 4/4 16/18 26/26 ITKC-6.2
PU30HTAILHBIMU ITIKC-6.3
CKBa)XHHAMU H
CKBOKUHAMH C
OOKOBBIM CTBO-

JIOM
I'maponnnamu- 3amaum,
YECKHE METO/IbI IIKC-2.1 acce
3 3 | mo kourposro 3a | 10/6 4/6 16/18 30/30 ITKC-6.2
JKCILTyaTanuei ITIKC-6.3
MECTOPOKICHUS
I'eodpusnueckue Occe
METOABI IO KOH- [IKC-2.1
4 4 | Tpoitto 3a JKC- 12/6 5/4 18/18 35/28 [TIKC-6.2
IJTyaTanuen me- [IKC-6.3
CTOPOKICHHUS
bunernr
K JK3a-
8 DK3aMeH 27/36 MEHY

Uroro: | 34/18 | 17/18 | - 66/72 144/144

5.2. ConeprxaHue NUCIUILIAHBI.
5.2.1. Conepxanue pa3aenoB AMCUUIUINHBI (IUJAKTUYECKUE €UHHULIBI).

Paznes 1 @akTophl 0CTI0KHAOIIAE PAa3PA00TKY HE(PTAHBIX MECTOPOKACHHU I

Bmusiaue napadguonooOpazoBaHus Ha pa3paboOTKy MecTopoxacHUs. Pacripeaenenue temmepa-
TYpBI IO CTBOJTY CKBaXXHHBI. KOHTPOJIB 3a pa3paboTKOi MECTOPOXKIEHHH ¢ BBICOKMM I'a30BbIM (haKkTo-
poM. AHOMaJbHBIE JJaBJIeHUs U TemnepaTypbl. KOHTpoIb 3a pa3paboTKoN HEPTIHBIX MECTOPOXKICHU N
C HU3KUMHU (PUIIBTPALIMOHHO-EMKOCTHBIMU CBOWCTBAMHU

Pa3nen 2. Kontpouas 3a pa3padoTKoii MHOTOIJIACTOBBIX MECTOPOKACHUI IKCIIyaTHpPYe-
MBIX T'OPU30HTANbHBIMU CKBAKHHAMH M CKBAKMHAMH ¢ 00KOBBIM CTBOJIOM

[TprMeHeHre TOPU3OHTAIBHBIX CKBAXXHH U CKBaKUH C OOKOBBIM CTBOJIOM JIJIsl BBIPAOOTKH 3a-
nacoB He(pTu. Pacuer 1eOUTOB rOpU30HTAIBHBIX U MHOT03a00MHBIX CKBa)KUH. BbIOOD ceTku pa3melie-
HUs CKBaXXUH. PacripeniesieHne qaBiaeHus 10 TOPU30HTAIbHOMY CTBOJIY CKBaXKUHBI.

Pa3znen 3. 'napoanHaMuYecKkne MeTOAbI 0 KOHTPOJIIO 32 IKCIIyaTalueil MecTOPOK/e-
HHA

O06nacTh MpUMEHEHUS THIPOIUHAMUYECKUX MOJIEICH
JUISL Pa3NIUYHBIX TUITOB KOJIEKTOpoB. [Tpubopsl 1 06opynoBaHue A UccieqoBanus CKkBaxXuH. O060-
pyaoBaHHe JUIsl ciycka IpuOopoB B CKBaXUHY. VccienoBanus Ha yCTaHOBUBIIUXCS PEXKUMaX (HIIb-
Tpaluu; O0IIKe MOHATHS; METOAUKA ITpoBeAeHUs. PDOpMBbI HHIMKATOPHBIX KPUBBIX. MccienoBanus Ha
HEYCTaHOBUBIIMXCS PEKUMaX QHIbTpaIUU

Pa3nen 4. I'eopusuyeckue MeTobl 10 KOHTPOJIIO 32 IKCILIyaTalell MeCTOPOKIeHUs




MeTo BpeMEHHBIX 3aMEpPOB KaKYIIHUXCS CONMPOTUBICHUM M METOJ JABYX pacTBOpoB. Meron

«KapoTa)X — BO3JEHCTBUE — KapoTaxk». OnpelerneHre UCKPUBJIEHUS CTBOJIA CKBA)XXKMHBI. DJIEKTpUYe-

CKOE I10JI€ U YCTAaHOBKA JJI U3MEPEHUs YIEIbHBIX COIPOTUBIEHUN TIOPHBIX MOPOA. Teopernueckue
OCHOBBI KapoTaka CaMOIIPOM3BOJIbHON MoJspu3anuu (nc). Mukpokaporax. DIEeKTPUUECKUM KapoTax
ycTaHOBKaMH ¢ (hOKYCHUPOBKOH moss. MHAYKIIMOHHBINA KapoTax. SIepHO-MarHUTHBIN KapoTax. Die-

MCHTBI €CTECTBEHHOI'O U MCKYCCTBECHHOTI'O roJieit PaAUOaKTHBHOCTU B I'OPHBIX IMOpOAAX. duznyeckne

OCHOBBI MCTOJIOB aKYCTUYCCKOT'O KapOTaKa.

5.2.2. ConeprkaHue JUCHUATUTMHBI/MOYJISI TIO BUJIAM YUYEOHBIX 3aHSATHIM.

JleKIinoHHbIE 3aHATHSA
Tabmuma 5.2.1

O0beM,
Ne | Homep paznena yac.
/I L[I/Icur;lr)mnlllim 0O/ Tema nexum
0390
1 1 6/2 DaKkTOPBI OCIOKHAIOIINE Pa3pabOTKy HEPTIHBIX MECTOPOKACHUN
KoHnTpouib 3a pa3paboTKoil MHOTOIIJIACTOBBIX MECTOPOKIACHHI DKC-
2 2 6/4 IUTyaTUPYEMBIX TOPU30HTATBHBIMU CKBAKUHAMH U CKBXKUHAMU C
OOKOBBIM CTBOJIOM
3 3 10/6 ['unpoauHamMuyeckre METO bl 0 KOHTPOITIO 3a SKCILTyaTalueil Me-
CTOPOXKICHUS
4 4 12/6 ['eouznueckre METOIBI IO KOHTPOJIIO 3a IKCIUTyaTallMe MeCTo-
POXKICHHUS
Hroro: 34/18
IpakTuyeckue 3aHATUS
TabGmuua 5.2.2
OO0neMm,
e HOMep pasjiena 1ac. Tema MPAKTUYCCKOI'O 3aHATHA
n/n JACHUTUINHEL ODO/
0390
1 1 4/4 Pacrnipenenenue Temnepatypsl Mo rayOuHe 100bIBaIOIIEH CKBAXKIUHBI
2 2 4/4 Pacuer oxxumaemoro n1e6uTa rpymnmbl CKBaKUH ¢ OOKOBBIM CTBOJIOM
3 3 46 Onpenenenune mapamerpoB 1uiacta o KB/ 6e3 y4yera 10moimHUTETHHOTO
TIPUTOKA JKUJIKOCTH
4 4 3/2 N3ydenne 00beKTa UCCIETOBAHNS U BIUSHUE OKPY>KAIOIIEH CpeIbl
Ha hopmy u 3HaueHus KpuBbix [ YIC
5 4 2/2 WHTepnpeTanys kapoTaka CaMONPOU3BOJIBHON MOJISIpU3ALMN
Wroro: 17/18
JlabopaTtopHbie paGoThI
JlaGopaTopubie pabOThl Y4eOHBIM TJTAHOM HE TTPETyCMOTPEHBI
CamocrosiTesibHas padoTa CTyAeHTa
Tabnuna 5.2.3
No Homep | Ogpewm, uac.
i pasnena Tema Bug CPC
JTHCITH- OO0/




IUTAHEI 0390

CaMocTosITENbHOE pEIIEHUE 3a]a4
no teme «Pacnpeznenenue remnepa- | [loarotoBka K mpakTHYECKUM
Typsl MO TIyOMHE IOOBIBArOIIEH | 3aHATHIM

CKBa)KHHBD)

1 1 16/18

CaMocTosiTeNbHOE pEIlIEHUE 3a]adu
o teme « Pacuer oxxunaemoro ne- | [loaroroBka k npakTu4ecKum
OWTa TPYMIbl CKBAXKUH ¢ OOKOBBIM | 3aHSATHUSIM

CTBOJIOM»

2 2 16/18

CamocrosiTenpbHOE permieHne 3anad | [loaroroBka K mpakTHYECKUM
o Teme «OnpeneneHne mapaMerpoB | 3aHATHIM

wiacta o KB/l 6e3 ydera moronHu-
TEJILHOT'O MPUTOKA KUJIKOCTIDY

3 3 16/18

IlonroroBka ortueroB 1o Ttemam: | IloaroroBka K mpakTH4ECKUM
«M3ydyeHne o0ObEKTa MCCIEIOBAHUS | 3aHITHSIM

U BIIMSIHUE OKPYKAIOIIEH Cpelbl Ha
4 4 18/18 ¢dopmy u 3HaueHUs KpuBbix [ UCy;
«MHTEepnperanus KapoTaka caMo-
IIPOU3BOJILHON MOJIAPU3ALIAN

Uroro: 66/72

DK3aMeH 27/36

5.2.3. IlpenonaBanue QUCIUILIMHBI/ MO BEETCS C MPUMEHEHUEM CIISAYIOMIUX TPATUIIHOHHBIX
Y MHTEPaKTUBHBIX BUJOB 00pPa30BATEIbHBIX TEXHOJIOTHIL:
- JIGKIIMH: JISKIHS — BU3yaJIM3allusl C UCIOIB30BaHUEM MYJIbTUMEAUMHOIO MaTepHana; JeKIus
MPOOJIEMHOTO XapaKkTepa; JeKIus — Oecena;
- IpaKTHU4ecKue padoThl: paboTa B Mapax; MHIUWBUIyalbHas paboTa; paboTa B rpynmax; pazoop
MPAKTUYECKUX CUTYaITH.

6. TemaTuka KypcoBBbIX paGéoT/IIPOEKTOB
KypcoBbie paboThl/pOeKThl yUeOHBIM IUIAHOM HE MPEAYCMOTPEHBI.

7. KonTpoJsbHbie padoThl
KonTposnbHble paboThl y4eOHBIM IJIAHOM HE MPEyCMOTPEHbI

8. OneHka pe3yJbTaTOB OCBOECHHS THCIUILTHHBI/MOTYJIS

8.1. Kputepuun oleHUBaHUS CTENEHU MOJIHOTHI U KaueCcTBAa OCBOCHHUS KOMIIETEHIMH B COOTBET-
CTBMH C IUITAHUPYEMBIMU pe3yJibTaTaMu 00y4deHUs nmpuBeeHs! B [Ipunosxenun 1.

8.2. PeliTuHroBas cucreMa OLEHHUBAaHUS CTENEHHU IOJIHOTHI M KayecTBa OCBOEHHS KOMIETEHLIUN
o0yyaroImuxcs 0YHO-3a04HON (hopMBbl 00yUeHHUs pesicTaBieHa B Tabnuue 8.1.

Tabnuma 8.1
Ne n/mt | Bunel MeponpusITHii B paMKax TEKYIIEro KOHTPOJIS | KonnuecTso 6a1oB
1 Texymas arrectanus
1 ‘ TectupoBanue 0-30
NTOI'O 3a nepByro TEKYIIYIO aTTECTAIUIO 0-30

2 TeKyas arTecTanus




1 | Dece 0-30
HNTOT'O 3a nepBy1o TEKyIIyo aTTECTAIUIO 0-30

3 Tekyias aTTecTanus
‘ Pemenue 3amau 0-40
NTOI'O 3a BTOPYIO TEKYIIYIO aTTECTALUIO 0-40
BCEI'O 100

9. VYueOHO-MeTOAUYeCKOe U MHPOPMAIMOHHOE oD0ecTiedeHHe U CIUTIIHHbBI
9.1. [lepeueHb pekOMEHIyeMOM TUTEpaTypsl npeacranieH B [Ipunoxennn 2.

9.2. CoBpeMeHHble TpodeccHoHaIbHbIE 0a3bl JAHHBIX M HH()OPMAIMOHHBIC CIPABOYHBIC
CHCTEMBI:

— DOnektponHas Oubnmoreunas cucrema Elib, mnomHoTekcTroBas 6a3a manHbix TUY,
http://elib.tsogu.ru/(mata oopamenus 30.08.19)

— Hayunas snextponnas Oubmmoreka e¢LIBRARY.RU, http://elibrary.ru/(nara oOpamienus
30.08.19)

— IIpodeccuonanpHbie ClipaBOYHbIE CHCTEMbl. HallmoHaIBHBIN HEHTP paclpoCTpaHEHHUS WH-
dopmarn EDK OOH. — Pexxum noctyma: http://www.cntd.ru (mata obpamenwus: 29.08.2019).

— CnopaBo4HO-TIpaBOBast cucrema KoncynpranTlIntoc. — Pexnum JOCTYyIa:
http://www.consultant.ru (gara o6parmenus: 29.08.2019).

— Cucrema noanepxxku yaeoHoro nporecca «Educony;

— OBC «M3narensctBa Jlanby, ['paxkaancko-npaBoBoi 1oroBop Ne885-18 ot 07.08.2018 1. Ha
OKa3zaHue ycnyr no npenocrasienuio noctyna k 9bC mexny ®I'bOY BO «TiomeHckuilt mHAYCTpHU-
anpHblil yHUBepcuTe™» U OO0 «M3natensctBo Jlanb» (10 31.08.2020 r.);

— DBC «daextporHoro msarenscrsa FOPANTy, I'paxnancko-mpaBoBoii gorosop Ne 884-18
ot 08.08.2018 r. Ha okazaHue yciyr no npenocrasieHuo gocryna k 9bC mexny @PI'bOY BO «Tro-
MEHCKMI MHIyCTpHanbHbll yHumBepcuter» 1 00O «dnekTponHHOE M3maTensctBo FOPAWITY (n10
31.08.2020 r.);

— OBC «lIpocnext», ['paxxmancko-mpaBoBoit gorosop Ne 882-18 ot 09.08.2018 r. Ha mpemo-
CTaBJICHUE JOCTYIa K 3JeKTPOHHO-OnbmmoTteunoil cucreme mexny ®I'bOY BO «TromeHckuii nHay-
crpuanbbiil yHuBepcuTe™» 1 OO0 «ITPOCIIEKT»;

— Hayuno-texunueckas 6ubnuorexka ®I'bOY BO PI'Y vedtu u raza um. U.M. I'yOkuHa;

— Hayuno-texanueckas 6unbnuoreka ®I'bOY BO VITY (1. YxTa).

9.3. JIuueH3uoOHHOE M CBOOOJHO paclpoCTpaHseMOe IporpaMMHOE oOecreyeHue, B T.4.
oreuecTBeHHOro mpomsBojacTBa: Windows 8 (Jlunensmonnoe cornamenue Ne8686341), Microsoft
Office Professional Plus ([lorosop Nel1120-18 ot 03 aBrycra 2018 r.).

9.4 JInueH3uOHHOE U CBOOOIHO PacIpoCTpaHsIeMOe IPOrpaMMHOE 00eCIieYeH e, B T.4. OTeUe-
cTBeHHOTro npousBoacTea: MS Office



http://elib.tsogu.ru/(дата
http://elibrary.ru/
http://www.cntd.ru/
http://www.consultant.ru/

10. MaTepuajJbHO-TEXHHYECKOE 0O0ecnevyeHue THCIUTIINHBI
[Tomernenus s MPOBEACHHUS BCEX BUIOB PAOOTHI, IPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM, YKOM-
TUIEKTOBaHBI HEOOXOJMMBIM 000pYIOBaHHEM M TEXHUYCCKHUMHU CPEACTBAMU O0YYCHHUSI.

Tabmauua 10.1

Ilepedens 0bopymOBaHHA,

[lepeueHs TEXHUYECKUX CPENCTB 00yUdeHUs, HEOOXOIH-

Ne /i1 HeO6XOHI/IMOFO JJ1A OCBOEC- MBIX AJIs1 OCBOCHUA I[I/ICHI/IHJ'H/IHI)I/MOILYJ'IH
HUS TUCUUTUTHHBI/ MO IS (meMoHCTpanoOHHOE 000PY/TOBAHHE)
KoMIUIeKT MynbTUMEANIHOTO 0O0OPYJIOBAHHS: TPO-
CTEHJ] KOHTPOJISl AUHA-
1 } €KTOP, SKpaH, KOMIIbIOTEP, AKyCTUUECKasi CUCTEMA.
morpagos CK/I-1;
JlokanpHas ¥ KOPIOpPAaTUBHASL CETh
YCTaHOBKA HACHIICHUS .
KoMIUIeKT MynbsTUMEANITHOTO OO0OPYIOBAaHHS: TPO-
00pa310B KepHa; ra3o-
2 . €KTOP, SKpaH, KOMIIbIOTEP, AKyCTUUECKasi CUCTEMA.
BOIIOMETPUYECKUH TTUK-
JloxanpHas ¥ KOPIIOPAaTUBHASL CETh
Hometp «Ilopomep»;
CTEHJ| KOHTPOJIs KoMmuiekT MynpTUMeAnHOTO 000pYIOBaHMS: MPO-
3 ypoBHemepoB CKV-1; €KTOp, 3KpaH, KOMIIbIOTEP, AKYyCTHUECKAsl CUCTEMA.
JlokanpHas 1 KOPHIOpPAaTUBHASL CETh
CTEHJI C TTyOMHHBIMU .
KoMruiekT MynpTUMeAntHOTO 000pYyIOBaHMS: MPO-
reo(pu3NIeCKUMH
4 €KTOp, 3KpaH, KOMIIbIOTEP, AKYCTHUECKAsl CUCTEMA.
npudopamu;
JlokanbpHas 1 KOPHIOpPAaTUBHAS CETh
11. MeToanueckue yKazaHus

11.1. Meroan4yeckue yKa3aHus M0 NOATOTOBKE K NPAKTUYECKUM 3aHSITHSIM.

Ha npakTuyeckux 3aHATUAX 00ydarolyecs U3y4atoT METOJUKY U BBIINOJIHAIOT THUIIOBBIE pacye-

Thl. J{ns1 s dexTuBHON paboThl 0O0yyarouecs: A0HKHBI UMETh WHKEHEPHBIE KalbKYJISTOPHl U COOT-
BETCTBYIOIIME KAHLEIAPCKUE NIPUHAMIEKHOCTH. B mpoluecce MOArOTOBKM K MPAKTHYECKUM 3aHATUAM
oOyuaroluecsi MOTyT MpuOeraTtb K KOHCYJIbTalUsAM INpenojaBatens. Hanuune KoHcnekTa JeKuui Ha
MPAKTUYECKOM 3aHATUU 0053aTeNIbHO!
3a/aHusl Ha BBIMOJIHEHHE THUIIOBBIX PACUETOB Ha MPAKTUYECKUX 3aHATUAX OOydaroluecs noiayda-

10T UHAUBUAYAIBHO. [IOpSIIOK BBIOJHEHNS TUIIOBBIX PAacY€TOB M3JIOKEHBI B CIEAYIOLUIMX METOAUYE-

CKHX YKa3aHUIX:

1. PACIIPEJIEJIEHUE TEMIEPATYPBI IO I''TYBUHE JOBBIBAIOIIEN CKBAKWUHBI

Paccuurtath pacnpeaciiCHue TEMIICPATYPHI 110 FJ'IY6I/IHG ,Z[O6BIBaIOH_IeI>'I CKBa’XMHBI U ITOCTPOUTH

rpaduk pacupeeneHus TeMIeparyp.

Hcxonueie JanHbIe:
[Tnact BC1o°
Kyct Ne 153 ckBaxkxuna Ne 1285

CkBaXMHA BepTHUKaJIbHAs.

Hyn - rmy6una kpoBiu tutacta Hip = 2386Mm

Tux - macToBast Temmeparypa Tns = 78 °C

dgH - TuameTp nmoabeMHHKA (TIOJJBEMHUK CITYIIEH JI0 KPOBJIU
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POAYKTHBHOTO TOpu30HTa) Uy = 0,073 M

Qm MaccoBblii 1e0OuT xuakoct Qm = 21 1/CyT
B — o6Bomuennocts maacta B =45,3 %

Pu TIOTHOCTH HeTH py= 796 kr/m3

h—imrar mpoxoaxu h=200m

1. OnpenensiemM pacnpeeneHue TeMnepaTypsl 1o 3aBUCUMOCTH

1-S,*h

tf(h)=t_*
d*cosa (1.1)

1

3aBHCUMOCTh KpUTEpUA CraToHa OT MaccoBOI'O ,Z[C6I/ITa CKBAXXMHbBI MOXXHO 3aIlliCaTb B CIICAY-

OIIEM BHIC

* —4
g _ 1763*10

=222 22 0,202%10°
In(Q, +40)

(1.2)

_1763*10

¢ = - — __0,202*10* =0,22*10"*
In(21+40)
2. U3 nureparypsl U.T. Mumenko «Pacder n1oObrau HeTH» BbIOUpaeM Mo rpaduxy 3aBUCH-

MOCTh KpuTepuu CTaToHa OT MacCOBOTO JeONTa CKBAKUH

St=0,38*10"*, mst h=200 m

T, = 78*| 1-0,38*10™ x 200 o) 69,8°C
0,073 (1.3)
3. Beraucnsiem pacnpeeneHne TeMIepaTypsl Mo rmyOonHe CKBaXHHBI TTo (popmyrie
* *
T(H) =T, _(HKH —H)* 0,0034 +0,79*w*cosa.
9
10 2,67
20d~ (1.4)
4. PaccunThIBa€M reOTEPMUYECKUIN TPAJAUEHT IS CIEAYIOIIUX YCIOBHIA:
Tur=351 K Hir=2386 m
Tuc=279 K Hie=30 o=0°

rae Tuc - TEMIIEpaTypa HEUTPAIBLHOTO CIIOSI
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Hyc-rmyOuHa HEHTpasbHOTO CITOSI.

351-279

W= M = 0,0BFpaIIYC/M

(1.5)

5. UtoObl ycTaHOBUTH paclpenielieHne TeMIepaTypsl 1o (GopMyiie pacCUUThHIBaeM NpeaBapu-

TeIbHO ( MO (opMmyse mpu HEM3BECTHOM MAacCOBOM AeOUTE CKBAXHHBI Qy M M3BECTHOM TUIOTHOCTH

HE(PTH B CTAHJAPTHBIX YCIOBHAX Py ACOUT KUAKOCTH (| pACCUMTHIBAEM TaK:

o

1= 86.4%p,

21

= m = 3,8*10_4M3 /C

q

6. Beruncnsiem pacupeneneHye teMneparypsl uepes kaxabie 200 M IpoxXoaKu:

0,0034+0,79*0,03*1
3,810
1021*0,07?67

=18,8°C

T,0, = 351— (2386 — 200)*

0,0034 +0,79*0,03*1
3,840
1021*0,0732'67

T,00 = 351 (2386 — 400)* =24,2°C

0,0034+0,79*0,03*1
3,810
1021*0,0732*67

=29,6°C

Teoo = 351—(2386 —600)*

«0,0034+0,79*0,03*1
3,810
1021*0,07§‘67

Ty = 351—(2386 —800) =35°C

0,0034+0,79*0,03*1
38107
1021ko,07§v67

T 1000 = 351— (2386 —1000)* =40,4°C

+0,0034+0,79*0,03*1
3,810
:|_021*0,0732-67

T,000= 351 (2386 -1200) =458°C

+0,0034+0,79*0,03*1
3,840
1021*0,07?67

T o400 = 351 (2386 —1400) =51,2°C

12
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Fny6MHa CKBAaXKUHDLI, M

\

T,600= 351— (2386 —1600)*

T 000 = 351— (2386 — 2000)

T 500 = 351—(2386 —2200)

0,0034+0,79*0,03*1
3,810
:|_021'=o,07§v‘57

=56,6°C

«0,0034+0,79*0,03*1
3,810
1Ozro,o7§v67

1500 = 351— (2386 —1800) =62°C

+0,0034+0,79*0,03*1
3,810
1021*0,0732'67

=67,4°C

+0,0034+0,79*0,03*1
3,840*
1021*0,0732'67

=728°C

AP

Temnepartypa, °C

Pucynoxk 1.1 — I'padux pacnpenenenus temmneparyp

Tab6anna 1.1 - McxoaHbie faHHbIE JJIs1 CAMOCTOATEIBHOIO PeLICHHA

JlanHbIC Bapuantl Bapuant2 Bapuant3 | Bapuanr4 Bapuant5
ri1yOMHa KPOBIIH IJIacT 2200m 2200m 2200m 2200m 2200m
MJIaCTOBAsl TEMIIEpaTypa 76 °C 80 °C 65 °C 60 °C 72 °C
JTUaMETP noabemunka | 0,073 m 0,073 m 0,073 m 0,073 m 0,073 m
(HOEMHUK  CIYIIEH  J0

KpPOBIIM MPOAYKTHUBHOIO TO-

PHU30HTA)

MacCOBBIN AEOUT KUIKOCTH | 58 T/CYT 120 1/cyr 17 t/cyT 84 T/cyr 200 T/cyT
00BOIHEHHOCTH IJIACTa 75,3 % 35,8 % 54,2 % 70,3 % 31,4 %
IJIOTHOCTH HE(PTH 790 xr/m 810 xr/m® 840 kr/m® | 780 kr/m® 800 xr/m°
ar MpoXOoJKH 100m 200m 100m 200m 100m

2. PACYHET O KMJAEMOI'O JEBUTA I'PYIIIIBI CKBA’KHH C BOKOBBIM CTBOJIOM

13




Ta6muma 2.1 — VcxoaHble naHHbBIe U1 pacyeTa

IToxazarens 3HaueHue

Uucno 100bIBaIOMMX CKBAKUH PACCMAaTPUBAEMOT0 y4acTKa 3)
Cpeanee yncio 10ObIBAIONINX CKBKHUH Ha OJJHY HArHETATEJIbHYIO 4
Yucno paboTaronmx CKBaKUH pacCMaTPUBAEMOr0 y4acTKa 5
Koadh dunmenT npueMucTocTy 0THOM HarHeTaTenbHOM CKBaXKUHEI, T/cyT-MIla 21
Koaddurnuent npoaykTuBHOCTH 60KOBOTO CTBOJIA, T/(cyT-MIla) 2,5
KoaddurmenT npoayKTHBHOCTH I-TO# CKBa)KHUHBI (OIMHAKOBBIC 3HAYCHUS IS 18
BCeX CKBakHH), T/(cyT-MIla) ’
3aboitHoe JaBicHUE I-TON CKBaXMHBI (OIMHAKOBBIC 3HAYCHUS JIJISI BCEX CKBa- 12
xuH), MIla
3a00liHOE JaBJIeHHE HarHeTaTeNbHBIX CKBaXkKuH, MITa 32
Pannyc koHTypa nuTaHus, M 1500
Pannyc ckBaxkxuHbl, M 0,1

1.450

2.300
JlimHa cTBONA, M

3.600

4. 1000

TonmuHa maacta, M 39,6
PaccrosiHuMe OT cepenHbI IU1acTa 10 OCH FOPU30HTAIBHBIN CKBAKUHBI, M )
CpenHsisi TONIMHA TIMHUCTHIX MPOCIOEB B HE(DTEHACHIIIIEHHOM HHTEpBAJIe IJja- 39
cTa, M ,
[TopucTOCTh KOJIEKTOPOB, JOJIU €. 0,23
BckpbiTas 00KOBBIM CTBOJIOM HE(TEHACHIIIEHHAs TOJIIINHA, M 9
[1T0THOCTD CETKH CKBAXKHH, M%/CKB 37,1*10*
Cpennsis HepTeHACHIIIEHHOCTh HAa yYacTKe, J0JIHU el 0,57
Jlebut 1o KUAKOCTH OOKOBOTO CTBOJIA, T/CYT 230
Cpennuil 1eOUT MO KUIKOCTH OKPYXKAIOIIUX CKBAXKHUH, T/CYT 80
AbGcoumoTHas r1yOMHa 3aeraHus IiacTa, M 2320
Cpenusisi 0OBOJHEHHOCTb MPOAYKIIMH CKBAXHH, %0 69,3
Cpennue 6araHCOBBIE 3aMmachl HA OJIHY CKBOXKHHY y9acTKa, T 1189
T OpH30HTaIbHAS TPOHUIIAEMOCTH, MKM2 35-10°
BepTukanbHast IPOHULIAEMOCTh, MKM? 7-107
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Koaddumuent cobcTBeHHOM monsipu3aniui He(TEHACHIIICHHBIX TTOPOJ] 0,7

MeTtoauyeckue peKOMeHAALMHU 110 PEIICHUIO 32124
ITpoBenem pacuer, npuHUMas JUIMHY cTBOjia L, paBHOM 450 M.
CyrouHass 100bIYa KHUJIKOCTH M3 Y4acTKa CKBaXXMH, BKIIIOYAIOLIET0 CKBaXKUHY C OOKOBBIM
CTBOJIOM M CKBaXXMHbI OJMXKaMIIEro ee OKpYXKEeHHs, 10 U IOCJie BBOJAA B 3KCILIyaTallM0 OOKOBOIO

CTBOJIA, BBIPAXKACTCA COOTHOCHUAMM:

Py— . - .
QD:HfPaE1 Ql:&, (2.1)
m-_K3+I,;1—DKE im—'_‘lK_5,+r;1—DKE

rrae Qo, Q1 - cyroynas 0ObIYA )KUAKOCTH IO YYACTKY, COCTOSIIEMY M3 M T0OBIBAIOIINX CKBa-
KUH, T/CYT;

M - 9uCII0 TOOBIBAIOIINX CKBAYKHH PACCMATPHUBAEMOTO YIaCTKa;

Mo - cpeHee YICII0 JOOBIBAIONINX CKBaKUH HA OJITHY HArHETATENbHYIO;

My - 49uCcI0 pabOTAOMINX CKBAKUH PACCMAaTPUBAEMOTO YYacTKa;

Px, Poc - cpennue 3a0oiinble 1aBieHUs B HATHETATENbHBIX U T0OBIBaOMINX CKBakuHax, MIla;

Kuc, Krc - k09 HUIMEeHT TpueMICTOCTH OAHON HarHeTaTeIbHON CKBKUHBI U K03 duimeHT
MPOAYKTUBHOCTH JOOBIBAIOIICH CKBa)KUHBI, COOTBETCTBEHHO, B HCCJIEIyeMOM paiOHE IuIacTa,
1/(cyr-Mlla);

K5, K'5 - cpeanuit ko3 pUIUEHT NPOAYKTUBHOCTH J100BIBAIOIIMX CKBAYKUH JI0 U TIOCJIE BBO/IA B
JKCIUTyaTaIuo 00KOBOTO cTBOA, T/(cyT-MIla);

Ko - x0oppunueHT npoJyKTUBHOCTH OOKOBOTO cTBOJA, T/(cyT-MIla).

Cpennue 3HaueHHs 3a00HHOIO JaBICHHUS U NMPOAYKTUBHOCTH SKCIUTyaTallMOHHBIX CKBaXHH

paccuuThIBAOTCS 1O hopMyIe:

_ L, kiPy _ Il %
PE’E - _LE_:E# ’ KE' - _L;,l-_l’ (22)

rie Ki 1 Poi - 3HaYeHUS IPOAYKTUBHOCTH U 3a00MHOTO IaBJICHUSI 1-OW CKBaYKHHBI.
J171s1 OLIEeHOYHBIX pacye€TOB MOKHO MPUHATH 3HAUEHUS TPOJYKTUBHOCTEN U 3a00MHBIX AaBlie-
HUH B JOOBIBAIOIINX CKBRKMHAX OJJMHAKOBBIMHU.

P3C =12 MHa,

K> = 1,8 1/(cyr-MIIa).

Qo=+ = 134 1y,

sLE 2.,

4
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Qu=—t =142 1/cyr.

(s—1lse+zs5 =,
e

ITonaras PpaBHBIMU IMIPOAYKTUBHOCTH 0 U IIOCJIC BBOJA OOKOBOTO CTBOJIA, IIPUPOCT CYTOHHOﬁ

I[O6LI‘-II/I paccMaTpuBaCMOIo y4yaCTKa BbIPAKACTCA COOTHOIICHHUECM:

2t
M _—F
% = _—mD_J (2.3)
o m-1+ a+'_[-,-
P

Ky 25 _
21 _
7/ = —Ka - 18 - 11,6

M1=M — eciI1 CKBaxhHa 10 BBOAA OOKOBOI'0 CTBOJIA pa60Tana;

M1=m-1 — eciii CKBa>KHHAa IIpocCTanBaJia.

B JAHHOM CJIyIIae, 0 BBOJa 6OKOBOFO CTBOJIa CKBA>KHMHaA IIpOCTanBalia, H03TOMy IIpUHUMAaCM
mi1=4.

JleOuT 1o0bIBatOIIel CKBaKMHBI C OOKOBBIM CTBOJIOM (v U €€ OKPY)KEHUS paBeH:

_ e
4w m—1+ a’
_ 2y
qi o m—1+a "’ (24)

3aBUCHUMOCTh KO3(PHUIMEHTa ¢ OT THMa OOKOBOTO CTBOJNA (20pPU3OHMANBLHO20) BBITIISIUT
CIIEAYIOIINM 00pazoMm:

o= InRpy—Inr, (25)
| 2
) 1 1
In T +TLH[E]
z
rae Rpp— pagnyc koHTypa nutanus, M;
I'c — paagnyC CKBaXHUHEI, M,
L — yMHa cTBOJIA, M;
H — tommunua nnacra, M.
z 1
_ L1 1 16 _ 4501 1 16 _
ﬂ—;;—F |;+ i E+ |E+ e 225,45
‘\Il {,—E} li,:,_._}

rae K., K, — TopusoHTanbHas 1 BepTHKAIbHAS TIPOHUIIAEMOCTH, MKM?,
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b — paccTosiHue OT CepeIUHbI IJIaCTa JI0 OCH TOPU30HTAILHON CKBAXKHHBI, M.

In1500+in 0,1
o= _ =225,

| o 4asp?
225,454 | 225 48T - —
| z

l 7,28°85,6  [2,25°55,6
In i In
450 I asD 70,1

z

OLIGHKa I[O6BIBHBIX BO3MOXKHOCTEH CKBa)XUH C OOKOBBIMHU CTBOJIaMH, BCKPBIBAOIIUMH ILJIACT
B 30HC C aKTHBHBIMH IIOAOIIBCHHBIMH BOJaMH HJIM B IIOATa30BbBIX 30HAaX, Tpe6yeT yd€Ta HE TOJIBKO
BO3MOXXHOCTH YBCIIMYCHUIA KOB(b(bI/II_[I/ICHTa IMPOAYKTHUBHOCTH 3a CUCT IPUMCHCHHSA I'OPU3O0HTAJIBHBIX
CTBOJIOB, HO 1 U3BMCHCHUA HpCHeHBHOﬁ JACTIPCCCUU Ha IJIACT.

B atom cJIydac BCJIMYMHA o B COOTHOILICHHUUN IMPUHUMACT BUA!

v /
P -p, AP,

a = a—== g—=, (2.6)
By— B, APy

rac AP 2 - IpCACIIbHO AOITYCTUMAA ACTIPCCCUA Ha IUIACT, UCKIIHOYAOIasa
IIPOPBIB BOABI UJIM I'a3a U3 HUXKC- U BBILICJICI)KAILIUX T'OPHU30HTOB, MHa;

AP5 - CpeaHdas ACpecCusd Ha IIACT 11O COCECAHNUM CKBAXXUHAM y4aCTKa, MlIIa.

¥

a = 225°%== 2252-27
APy 10

Torpa:
E-I- —y at i.-.
1 _ Mg~ — i —
P i i i —= 143,
o m- +|x+'_n:,- -1tz 2,
_ Q& _ 14227
9o = live  so1eas  SOATOYT,
_ @y _ 142 N
%= e soasar 2l27eyr

OnHUM K3 OCHOBHBIX MOKa3zaTesed 3(QPEeKTUBHOCTH BBOAA OOKOBBIX CTBOJIOB SIBISIETCS J10-
MOJTHUTENIbHAsA JA00bIYa He(TH 3a cueT MOBBILICHUs HeTeoTnaun Ha ydyacTke ruiacta. [loBblieHue
He(TeoT1aun 3ajexeil B OCHOBHOM 00YyCJIOBJIEHO TpeMs (hakTopamu:

- YBEIUYEHUEM JIMHEWHOM CKOPOCTH (DUIBTpAlMM 3a CYET JONOJHUTEIBHOrO 0TOOpa

KUIKOCTHU 1 HpI/I6J'II/DK€HI/I${ 3a00s ):[06},113anme CKBaXHH K 30HC HarHETaHUsA BOJbI,

- U3MCHCHHUEM (i)I/IJ'H)TpaIII/IOHHBIX IMOTOKOB, BEAYIIHUX K IMOAKIHOUCHUIO K aKTUBHOM pas-

pa6OTKC 3aCTONHBIX 30H jiacTra,

- JIOTOJHUTENBHOM YIpyroraacTuyeckoil nedopmainmeii mopos B HOBBIX JIETIPECCHOHHBIX
30HaX, MPUBOJAIIECH K U3MEHEHUIO COOTHOIIEHUS BOJa-HE(Th B MOPOBOM MPOCTPAHCTBE KOJIJIEKTO-

pOB.
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JetictBue 3TUX (HaKTOPOB BEIET K YMEHBIICHHIO OCTATOYHOW HE(PTEHACHIIICHHOCTH IIIACTA.
Wx BKJaI B JONOJHUTENBHYIO JOOBIYY HE()TH OMpenesieTcsi 0COOCHHOCTSAMHU Ie€0J0rMYECKOr0 CTPOe-
HUS Y4aCTKa BO3JICHCTBHS, COCTOSIHUSAM €T0 Pa3pabdO0TKU M XapaKTEpOM BBIPAaOOTKH 3aIacoB.

OneHka MUHUMAQJIBHON BEJIMYMHBI JOMOJHUTENBHON N00bIYM HEe(TH 3a CUET MOBBIIICHUS
He(TeoTauH IJIaCTa MPOU3BOIUTCS IO IMIUPUUECKON PopMyIie, MOTYyUeHHON Ha OCHOBaHUH aHaIU3a
PEKHUMOB KCIUTyaTallud OOKOBBIX CTBOJIOB, YIUIOTHSIONIETO (JOHIA CKBAXKUH, PA3TUYHBIX JIAOOpaTop-

HBIX U IIPOMBICJIOBBIX HCCHCHOBaHHﬁ.

AQy = Kphgep(Ky— 0,3)lg (E,EM) +
Tzioxp.

594

+{0.33Khyp[A+ (K, — 03)(a —slg(a; — Bya, + cal))]}=

, @27)

rae AQy - nomosHUTENbHAs 10OBIYa HE(TH 3a CUET MOBBIIICHHS He()TEOT/Aa4YH I1acTa, T/CYT;
K7 - TOpuCTOCTH KOJUIEKTOPOB, A0JIH €/11.;
hz - BckpbITasi 0OKOBBIM CTBOJIOM HE(DTEHACHIIIICHHAS TONIIMHA, M;
0 - IIOTHOCTh CETKU CKBAKKH, M2,
K - cpennsis HehTeHACHIIIEHHOCTh Ha y4acTKe, I0JIU €1l ;
Oore.cme. = IEOMT TIO )KUIKOCTH OOKOBOTO CTBOJIA, T/CYT;
Oorc.oxp. = CPEAHUM JEOUT TIO KUAKOCTH OKPY)KAIOIINX CKBAXUH, T/CYT;
aric - K03 GUIMEHT COOCTBEHHON MOSIPU3aK HE(PTEHACHIIICHHBIX TIOPOJ;

H - aGcontoTHas rirybuHa 3aneranus mniacra, M;

A a, 6 - KoOOQPUIUEHTHI, YUCIICHHBIE 3HAYCHHUS KOTOPHIX IPUBEACHHI B Tabmuie 5.7.3.2.

AQy = 0,23-9-0271-37,1-10*(0,57 — 0,3)lg(232) +

+

{0,33-0,23-9-37,1-10*[0,23 + (0,57 — 0,3)(0,299— 0,271lg(0,134— —1,075-0,7 + 2,56~

OE

=17-10* 1.
OOBOJTHEHHOCTh MPOAYKLHU CKBAaXMHBI ¢ OOKOBBIM CTBOJIOM B HA4aJbHBIM MEPUOJ €€ IKC-

IUTyaTallii pacCUUTHIBAeTCs 10 popmyJie:

3.5
5“=1—(1—5]{1+%} , (2.8)

fan (1= Kop
Trac, S’ - 06BOI[HCHHOCTB IMPOAYKIIMU CKBAKHUHBI C 6OKOBBIM CTBOJIOM,
S - CpcaHgA O6BOI[HCHHOCTL MPOAYKIMU CKBAKHH HA YUYACTKE, 10 6ypeHI/I}I 60KOB01"O CTBOJIA,
Qéar - cpemHUE OaTaHCOBBIC 3aIachl HA OJTHY CKBAKUHY yJacTKa, T.;
K, =A+ (K;— 03)(a—blgla,— B,a, + c,a2)) =023+ (0,57 -
—0,3)(0,299 — 5Ig(0,134 — 1,075:0,7 + 2,56:0,7)) = 0,58
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0,57-17
1185%(1- 0,58)

3.5
S'=1— m.—nﬁ93){1+ } = 0,692 = 69,2%

Tabmuna 2.2 — Pe3ynbTaThl pacueToB 0KH1aEMOT0 J1e0UTa pabOThl CKBAKUHBI ¢ OOKOBBIM CTBOJIOM

JlmuHa ctBona L, m 300 450 600 1000
[Ipupoct SyTO‘IHOI/I NOOBIYM paccMaTpH- 115 1,43 2.85 3,16
BaeMOM I'pYIIbI CKBOKUH AQ ,T
Jebut OAHOf OKpyIKatoweH JI0OBIBAIO- 256 212 45 2.85
el CKBaXXHUHBI (i, T/CYT
Jlebut ckBaxkunsl ¢ bC Qy, T/CyT 29,1 36,4 124 131
CyMMapHBIi 1eOUT rPYIIIbl CKBAKHH, 1315 121,2 142 142.4
T/cyT
Hcxonnble TaHHBIE 17151 CAMOCTOSITEIHHOTO PereHust
Toxa3aTens Bapuantl Bapuant2 Bapuant3 Bapuant4
Ywucio 1o0bIBAIOINX CKBAXKHH pac- 4 4 4 4
CMaTPUBAEMOT0 y4acTKa
CpennHee 4nciio T00bIBAIONINX CKBAKUH 5 9 1 1
Ha OJTHY HATHETATEIbHYIO
Yucno paboTaroniux CKBaKWH paccMaT- 5 5 5 5
pPUBAEMOr0 y4acTKa
Koadppunuent NPHEMHACTOCTH OZIHOH 216 123 47 122
HarHeTaTelbHON CKBaKUHBI, T/cyT-Mlla
Koaddunment nponykTuBHOCTH OOKO- 25 75 12,5 26,4
BOro cTBOJa, T/(cyr-Mlla)
KoahdurmeHT npoyKTHBHOCTH I-TOM
CKBa)KHMHBI (OJITMHAKOBBIC 3HAUCHUS IS 1,8 4.8 6,8 15,8
BCceX CKBakHH), T/(cyr-MIla)
3a00itHOE JaBiIeHHE I-TON CKBAKUHEI
(omMHAKOBBIEC 3HAYCHHUS JIISI BCEX CKBa- 22 24 19 21
*uH), MIla
3a0oliHOE JaBJIEHUE HarHETaTSIbHBIX 30 29 31 30
ckBaxkuH, MIla
Paagmnyc koHTypa nmuTaHus, M 1500 900 1200 1400
Pannyc ckBaxkuHbl, M 0,1 0,1 0,1 0,1
1. 480 1. 480 1. 460 1. 670
JUmiHa cTBONA, M 2.700 2.700 2.780 2.700
CTROTA, 3. 900 3. 450 3.870 3. 560
4. 3000 4. 1000 4. 1000 4.1200
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Tonmuua maacra, M 9,6 12,1 9,8 15,1
PaccrosiHre OT cepelMHBI I1acTa 10 5 7 3 6
OCH TOPU30HTAJILHBINA CKBAKUHBI, M

CpenHsisi TONIUHA TTTHHACTHIX TPOCIIO-

€B B He(PTEHACHIIIIEHHOM MHTEPBAJIC 3,2 3,2 3,2 3,2
[acTa, M

[TopucToCTh KOJUIEKTOPOB, JIOJH €]1. 0,23 0,23 0,23 0,23
BckpbiTas 60KOBBIM CTBOJIOM HeTeHA- 9 9 9 9
CBIIIEHHAs TOJIIMHA, M

[[I0THOCTb CETKH CKBAKHH, MZ/CKB 37,1*10* 37,1*10* 37,1%10* 37,1%10*
Cpennsist HepTeHACHIIIIEHHOCTh Ha 0,57 0,56 0,67 0.77
ydacTKe, J0JIH €I

JIeOUT 1O KUIKOCTH OOKOBOI'O CTBOJIA, 230 270 200 300
T/CYT

CpenHuii 1eOUT 10 KUAKOCTH OKPYKa- 80 60 55 17
IOIUX CKBKHH, T/CYT

?T(;C::IHOTHM riyOuHa 3ajeranus IJia- 2320 2320 2320 2320
Cpennue OalaHCOBBIC 3aI1achl Ha OJIHY 1189 1889 1989 2100
CKBOKUHY Y9acTKa, T

Topu30HTANbHAS IPOHULIAEMOCTD, MKM? 35107 35107 35107 35107
BepTuKanbHas MPOHUIIAEMOCTh, MKM? 17-10°® 84-107 27103 49103
Koaddurment cobcTBeHHOM monspu3a- 0.75 0,64 0,66 0.71

JRa50%¢ He(bTeHaCI)IHIGHHI)IX nopon

3. ONPEJAEJEHUE TAPAMETPOB IIVIACTA 110 KBl BE3 YUETA JIOIIOJIHUTEJIb-
HOI'O MTIPUTOKA ’KUJIKOCTHU
Haunbonee Tounslie pe3ynpTathl 06padboTku K.B.Jl. 6e3 ydera TOMOIHUTENFHOTO MPUTOKA B CTBOJ
CKBaKMHBI MOKHO TIOJTYYUTh MIPHU YCIOBUH, YTO IO MOMEHTA U3MEHEHUS pEeXUMa SKCILTyaTallud CKBaYKU-
HBI (B YaCTHOCTH, OCTAHOBKH) €€ JEOUT OCTaBaJICsl HEU3MEHHBIM B TEUCHHE JITUTEIHLHOTO Tieproa, B 10
pa3 u Oonee npespimatoniero Bpems perucrpanuu K.B.JI. Kpome Toro, ectb oOCHOBaHHs CUHUTaTh J0-
MOJTHUTENBHBIA TPUTOK HE3HAYUTENBHBIM. JTO YCIIOBHE MPAKTUYECKH COOTIOAAETCS B JIOOBIBAIOIINX
CKBa)XMHAX C BBICOKUM 3aTPyOHBIM JaBJICHHEM W HE3HAYUTEIBbHBIM 00HEMOM Ta3a B 3aTpyOHOM Ipo-

CTPpaHCTBE, @ TAaKXE B HArH€TaTCJIbHBIX CKBAXXWHAX, BECH CTBOJ KOTOPBIX B NECPUOA HCCICIOBAHUA

ocTaeTcs 3aIl0JTHEHHBIM BOJIOH.

06pa60TI<a AAaHHBIX UCCIICAOBAHUA OCYHICCTBIIICTCA B CJICAYHOIICM MTOPAIKE.

1. ITo pe3ynbTaTaM perucTpalui U3MeHeHHs 3a00HHOT0 AaBieHus (Ap) TTyOMHHBIM MAHOMETPOM

Wi 1upMaHOMETpOM BO BpeMmeHH (t) ctpourtcst rpaduk 3aBucumoctu Ap(Lgt).
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2. IlpsMonuHEHHBIN y4acTOK rpaduka 3KcTpanoiaupyercs (TMpoaoIDKaeTcs) M0 MEPECeUeHUst C
OCBIO OpJIMHAT, OTIPENEISICTCS OTPE30K A, OTCEKAeMbIi Ha OCH OpJIUHAT, ¥ YKJIOH | MPSIMOJIMHEHHOTO
yuactka K. B. I
3. OnpenenstoT ruAPOrpPOBOAHOCTD
107°.212. gb
ip,

£ (31)

IIpennonaraercs, 4To 00beMHbIH K03 duumenT HepTu b 1 nIoTHOCTL AerasupoBanHoi HedTH P,

M3BECTHBI 110 JIAHHBIM JIA0OPATOPHBIX OINPEICTICHHMA.

4. OHpC,I[eJ'IHIOT IIPOHUIAEMOCTbD ILIaCTa

k= pe/h, (3.2)
€CJIM M3BECTHBI L 11 h.
5. OnpenensitoT NpUBEAECHHBINA PaJIlyC CKBAYKUHBL:
2,25y
r, » = ]_O—A/' ) (33)

JUISL 4er0 HEOOXOIUMO MPEIBAPUTEIILHO HAWTH MapameTp ) 10 M3BECTHBIM 3HAYCHUSM IOPH-
CTOCTH M, CKUMACMOCTH TUTACTA B¢ ¥ KUIAKOCTH [y WM HA OCHOBAaHUM MCCJICIOBAHUH TIACTA METOOM
TUIPOTPOCITYIIMBAHHS

) 1073k
"B+ P,
6. OnpenernstoT K0d(QOUITMEHT THAPOJMTHAMUYECKOTO COBEPILICHCTBA CKBAYKUHBI

lgo

epl

(3.4)

a= m , (3.5)

e O ,p — TIOJIOBUHA CPEHETO PACCTOSIHAS MEXKLY HICCIIC/yeMO#i CKBXXHHOM U COCC/IHUMM.

7.0mnpenenseM k03hPHUIUESHT MPOTYKTHBHOCTH CKBaXUHbL, T/(cyT-MI1a):

23652,

K=
- b Ig Jcp/l’np (36)

OmpenenyM TUAPONPOBOIHOCTh M TMPOHUIIAEMOCTh IJIacTa B paiioHe HePTsSHOW (OHTAHHOMN

CKBa)KUHBI, IPUBEJCHHBIN paanyc, K03(Q(HUIIMEHT COBEpIIEHCTBA U KOI(P(GUIIMEHT NMPOAYKTUBHOCTH TPH

CIeYIOIMX UCXOAHBIX AaHHbIX: b=1,1;p, . = 0,86 /M3 =45 MITa-c; h=8 m; m = 0,2; [3H=9,42-10_4

1/MIla; Bc = 3,610 - 1/MIla; re=0,15 m; O =150 m. KpuBas BoccTaHOBIEHUS TaBJICHUSI PErUCTPUPO-

BaJIach 10CJIe OCTAHOBKU CKBaKUH. JIeOUT CKBaXKUHBI 10 OCTaHOBKH cocTaisin 70 T/cyt. U3BecTHO, uTO
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B IIJIACTE JIBMDKETCS OHO(a3Hast He(Th.

JlaHHBIE UCCTIEIOBAHUI CKBOKUHBI PUBEICHBI B Ta0m. 3.1.

Ta6ymma 3.1 — JlaHHBIE UCCIICIOBAHMS CKBaYKUHBI

Bpemst ¢ mo- | Igt Psas MIla Bpemst ¢ mo- | Igt Psas Mlla
MEHTa OCTa- MEHTa OCTa-
HOBKHU t,C HOBKHU t,C
60 1,78 0,041 4800 3,68 0,595
120 2,08 0,082 5400 3,73 0,598
180 2,26 0,147 6000 3,78 0,605
300 2,48 0,231 6600 3,82 0,607
600 2,78 0,352 7200 3,86 0,608
1200 3,08 0,495 7 800 3,89 0,61
1800 3,255 0,530 8400 3,92 0,612
2400 3,38 0,56 9000 3,95 0,615
3000 3,48 0,575 9600 3,98 0,618
3600 3,56 0,58 10200 4,01 0,62
4200 3,62 0,59 10800 4,03 0,621

Onpez[enﬂeM 3HA4YCHUC Ig t u CTPOUM KPHBYIO BOCCTAHOBJICHUA HABJICHUA B KOOPAHWHATAX

Ap/lg t (puc. 3.1, a). Ha puc. 3.1,6 1s comocTaBiieHusI PUBEICHA Ta K€ KPHUBas B OOBIYHBIX KOOP/IH-

HaTax Ap/t.
AP MIla AP MTla
0.6 0.6
- /
- o p
0.4 - 0.4
- —
e - T
- AP,
0,21 en ) 0,2
f AP, | :
= |
0 1 2 3 4 0 " 5000 4000 6000 8000 10000
A In(t) |

Pucynok 3.1 —IIpumep o6padotku K. B. JI. mo HedTsiHOIM ckBaknHE

2. DKCTpanoarpyeM NpsSMOIMHEHHBIA y4aCTOK KPUBOM [0 MEPECeUeHUsl C OChI0 OpPJIUHAT U OIpe-
nensiem A (A =0,331).

Jns ouenkwu i 3ananumces 3HadenusimMu: gty =1 Igt2=2.
MM cooTBeTcTBYIOT Acnpeccun: Ap = 0,403; Ap2="0,475.
Torpa:

1. Ykinon ! npsmonuHeiiHoro ydactka K. B. /1.
_0,475-0,403
21

yv4

l

=0,072



2. I'maponpoBOIHOCTH

:10—32,12-1,1-1,1- 70 _ 64 MEM - M

0,072-0,86 mlla-c
3 [IpoHunaeMocTh I1acTa
k= M =1,48 MKM 2

3. KoaddumumeHT npe30npoBogHOCTH

B 107°.1,48
45(0,2-9,42-107 +3,6-10°%)

7 ~0,6 M°/c

6. IIpuBeneHHBIN painyCc CKBaYKUHBI

(= oo 0563103,
10-0,331/0,072

7. KoahdumumeHT ruipoAMHaMHYECKOTO COBEPILICHCTBA CKBAKHHBI

1g150/015
" 19150/(0,588-107)
8. Koo purmeHT npoyKTUBHOCTH CKBA>KUHBI
236-0,86- 2,64
~ 11-lg15000/0,588-10"

K =10,5 1/(cyr-MIla)

B npuBezneHHOM npuMepe paccMaTpuBaeTcs ciydaid (priibTparyu ogHO(pa3HOH HeTH.

Ecimi B mmacre uMeercs cBsi3aHHas BOZIa, TO MMOJTyYEHHOE B pacyeTe 3HaueHHe K xapakTepusyer
BEJIMYMHY €ro (a30BOi MPOHUIIAEMOCTH Uil HE)TH, COOTBETCTBYIOILYIO HaYaJIbHOM He(pTEeHACHIIEHHO-
cti. OHa MOXeT OTIMYaThCs OT (pusnueckor mpoHunaeMocT. COOTBETCTBEHHO M OIpenenseMas Be-

JIMYNHA € XapaKTCPU3yECT (I)aSOBYIO TUAPONPOBOAHOCTD IIACTA IIPpHU HavYaJIbHOU He(l)TeHaCBIH_IeHHOC’H/I.

Ta6n1/1ua 32— HcxonHble JaHHBIE A5 CAMOCTOSATEIBHOIO peHICHUsA

Bpems ¢ momenta ocra- | APsis MIla Bpemss ¢ MomeHTa | Pis MIla

HOBKH t,C OCTaHOBKH {t,C
60 0,3 4800 1,565
120 0,4 5400 1,57
180 0,45 6000 1,575
300 0,5 6600 1,58
600 0,6 7200 1,59
1200 0,65 7800 1,595
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1800 0,70 8400 1,6

2400 0,75 9000 1,615
3000 0,8 9600 1,630
3600 1,3 10200 1,645
4200 1,36 10800 1,65

4. U3YUYEHUE OB BEKTA UCCJIEJJOBAHUA U BJAUSHUE OKPYKAIOIIEN CPEJBI HA
®OPMY U 3HAYEHUSA KPUBBIX I'NC

4.1 TeopeTuuyeckoe 000CHOBaHME:

W3yueHue reoslornueckoro pa3pe3a CKBaKMHBI 3aKJIHOYAETCS B ONPEACIICHUH TOCIEI0BATENb-
HOCTH M TIYOHWHBI 3aJleTaHus IJIACTOB T'OPHBIX IOPOJ, UX JIUTOJOTO-NETPOrpauYecKnx CBOMCTB,
HaJIMYUs U KOJIMYECTBEHHOI'O COJIEP)KaHUs B HeJlpax MOJIE3HBIX MCKOMaeMbIX. M3yueHue pa3pesa Bo3-
MOKHO ITyTeM 0TOOpa 1 aHanu3a KepHa. OJJHaKO KepH HE BCETa YAAeTCs U3BJIeUb U3 HY)KHOTO UHTEP-
Bajia paspe3a CKBKUHBI (HETOJIHBIM BBIHOC KEpHA), a MPH €ro OTOOpE M BBIHOCE Ha MOBEPXHOCTH
CBOMCTBA MOPObI U HACBILIAIOIIEH €€ XKUAKOCTH 3aMETHO U3MEHSIOTCS, IO3TOMY PE3yJIbTaThl aHAIM3a
KEepHa M LUIaMa He JAaloT MOJHOTrO IMPEeICTaBIeHMs O IeoJIOTHYecKoM paspese. Bmecte ¢ TeM HekoTo-
pbie PU3UKO-XMMHUYECKHUE CBOMCTBA MOPO (3NEKTPOMPOBOIHOCTD, dMEKTPOXUMHUYECKAss aKTUBHOCTD,
PaZMOaKTUBHOCTh, TEMIIEPATypPONPOBOJHOCTD, YIPYIOCTh M Ap.) MOAJAIOTCS HM3YyYCHHIO HENOCpe.l-
CTBEHHO B CKB&)XMHE B YCIIOBUSIX HUX €CTECTBEHHOI'O 3aJ€raHusl IyTEM IIPOBEICHHUS B HEH COOTBET-
CTBYIOIIMX T€O(PU3NUECKUX HCCIeNoBaHUN. Takue MccienoBaHus, 3aMEHSIONINE YaCTUYHO WJIH TI0JI-
HOCTBIO OTOOp KEpHa, Ha3BaHbl kapomaoic. VIX pe3ynabTaTsl N300paXkaroTcsl B BUJE AUArpaMMbl H3Me-
HEHMs (PU3MUYECKUX CBOWCTB MOPOJ BJIOJb CKBAXHH — KapoOTaXHbIX Auarpamm. B 3aBucumoctu ot
M3Y4aeMbIX CBOMCTB TOPHBIX MOPOJ U3BECTHBI CIEIYIOIIME BUJIbI KapoTaXka: 3JIEKTPUUECKUH, paano-
AKTUBHBIN, TEPMUYECKHN, aKyCTUUECKHM U Ip. Pe3ynbpTaThl KapoTaxa MO3BOJISAIOT 1aTh I€0JIOTMYECKOe
OIMCaHUE Pa3pe3a CKBa)KUHBI.
Hannbie ['MIC aBsA0TCA NCXOOHBIMU JUISl U3YYEHUS T€0JIOTMYECKOr0 CTPOEHUS BCEr0 MECTOPOXKICHUS
U pervoHa B I1eJIOM, a TakXKe JUIsl TIOJICUYETa 3al1acoB U MPOEKTHUPOBAHUS pallMOHATIbHON CHCTEMBI pa3-
pabotku HedTerazoBol 3anexu. ['eopuznueckue NaHHbIE SBISIOTCS B HACTOSIIEE BPEMS OCHOBHBIMHU
U CIIY’KaT Ul OLEHKH KOJUIEKTOPCKHUX CBOMCTB MOPOJ U CTENEHU MX HACHIEHUS HEPTHIO, Ta30M WU
Bos10i. OTOOp KepHa B TaKUX CKBaKMHAX JIOBOJHUTCS JI0 ONTUMAILHOTO MUHUMYMa, a B T€X Cly4asx,
KOTI'JIa pa3pe3 MEeCTOPOKIEHHUS XOpOIlIo U3y4yeH, OypeHue Benetcs 0e3 ordopa kepHa. OgHAKO MOJIHO-
CTBbIO OTKa3aThCsl OT HEro, 0COOEHHO B Pa3BEeIOYHBIX CKBAKMHAX, HEPALMOHAIBHO, TaK KaK JaHHBIE O
MOPUCTOCTH, NMPOHUIIAEMOCTH, TIIMHUCTOCTH, HE(PTEra3oHaCHIIIEHHOCTH U JIPYTMX CBOMCTBax, MOJy-
YEHHBIX NIPU aHAJIKM3€ KepHa, 3a4acTylO SBJISIOTCS UCXOTHBIMU ISl MOCTPOEHUSI METPOPUZNIECKUX 3a-

BHUCHMOCTEN U KOPPEKTUPOBKH pe3ynbTaToB 00padoTku matepuanos ['C.
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Xapaxmepucmuka ob6vekma ucciedo8aHusl.

[Tpu mpoxoAKe CKBaKUHBI Pa3IUYHBIE TOPHBIE TIOPOJIbI, IPUBEACHHBIE B KOHTAKT ¢ OypOBBIM
pPacTBOpPOM € yJIEIbHBIM COIPOTHUBICHUEM []C, U3MEHSIIOTCS HEOAUHAKOBO. [I70THBIE, MOHOJIUTHBIE C
MUHUMAJIbHON MOPUCTOCTHIO MOPOABI HE MPETEPIeBalOT U3MEHEHHS, U TOTa OYpOBOi pacTBOp KOH-
TaKTUPYET CO Cpelloi, puznyecKkue CBONCTBA KOTOPOMl He M3MeHEeHbl. Eciau mopoibl XpyIkue, Ha KOH-
TaKTE CO CKBAXMHOM MOXET 00pa30BaThCsl CJIOM C YaCTUYHO HAPYIICHHOW CTPYKTYpOM IiacTa U Kak
Ob1 00pa30BaHHON BOJIM3HM CKBXUHBI 30HOM MCKYCCTBEHHOH TpPEIIMHOBATOCTU. | TMHHUCTBIE TOPOABI
Ha KOHTaKTe ¢ OYpOBBIM PAcTBOPOM, Kak MpaBMiIO, HAOYXalOT, Pa3MbIBAIOTCS U BBIHOCATCA OYpOBBIM
pacTBOPOM, B PE3YyJIbTATE YETrO AUAMETP CKBAXXMHBI B TAKMX MHTEPBaIaX MOXKET 3HAUUTEJIbHO YBEIIU-
YUTHCS, @ HA KOHTAKTE TJIMHBI C paCTBOPOM 00pasyercs HeOONbLION TIyOMHBI 30Ha HaOyxmied 1udo
pacTpecKaBILICCS YETYUKAMU TJIMHBI.

Obpaszosanue enuHUCmMou KOpKu.

H3meHenne pu3NUecKuX XapaKTepUCTHK I1acTa-KOJUIEKTOPa MOIIHOCTHIO
h, 3aneraromero cpeay BMELIAIOUIMX MTOPO/T C YACTbHBIM COTPOTUBICHUEM [|B.M
1 00J1a1a101IeT0 3HAYUTEIHHBIMHI TIOPHCTOCTHIO M MIPOHUIIAEMOCTHIO, HA KOHTAKTE CO CKBAKUHOU ObI-
BaeT HanboJiee CyIeCTBEHHBIM. BCKpBITHE KOJUIEKTOPOB BCEra BEAETCS MPH YCIOBHH, UYTO JaBJICHUE
B CKB)XMHE MPEBBIIIAET IJIACTOBOE. JTO BBI3BIBACT (PHIIBTPAIMIO KUAKOCTU U3 CKBAKUHBI B ILIACT.
[Ipu »TOM, €ciu mopoBbIE KaHAbl B KOJUIEKTOPE JOCTaTOYHO TOHKH M IPEJCTAaBISIIOT COOOM CEeTKY,
Kak B (DWIbTpPE, HA CTEHKE CKBAKUHBI 00pa3yeTcsl TIIMHUCTAsE KOpPKa TOJNIIMHON Nr.K, ¢ yIenbHbIM CO-
npoTuBiIeHHeM [IT.K, a punbTpar OypoBOro pacTBopa MPOHHUKAET B IUIACT, CO3/1aBas 30HY MPOHUKHO-
BeHus nuamerpoMm D ¢ ymenpHBIM compoTuBieHueM []3.1. Ou3udeckre CBOHCTBA KOJUIEKTOpa MpH
3TOM 3HAYMTENIBHO U3MEHsIOTCA. Hen3MenHas JacTh macta ¢ yAelIbHbIM COPOTHUBICHUEM [H.II UK
[JB.II, TJI€ CBOMCTBA KOJUIEKTOpPA COXPAHSAIOTCS TAaKMMH XKeE, KaK J0 €ro BCKPBITHS, PACIOJIOKEeHA J10-
CTaTOYHO JAJIEKO OT CTEHKU CKBaYKUHBI.

BOam3u cTeHKH CKBa)KMHBI TOPHI TOPOJBI HanOoJee CUIIBbHO MPOMBITHI (PUIBTPATOM OYPOBOTO
pacTBopa. DTa 30Ha Ha3bIBae€TCs MPOMBITBHIM ILIACTOM; €€
YAEIBHOE CONMPOTUBIEHUE — [I1.11. MeX 1y mMpOMBITONM 30HOW M HEM3MEHEHHOW YacThIO ILJ1acTa pacio-
JI0’)KEHA MPOMEXKYTOUHAs 30Ha, Ha3bIBaeMasi 30HOM MPOHUKHOBEHMS. B 3TOl 30HE MIIaCTOBBIE KUIKO-
CTH CMEIIUBAIOTCA ¢ GUIbTpAaTOM OypOBOTO pacTBopa, a koddduimeHT HedTe- UM Ta30HACKHIIICHUS
KH u3MeHsieTcs OT MMHUMAaJIbHOTO O MAaKCHMaJbHOTO 3HAU€HUS Kak B HEM3MEHHOM yacTH Iuiacta
(puc. 4.1).

JIisi BOJIOHOCHBIX M MPOJYKTHBHBIX KOJUIEKTOPOB OTHOIIeHHE [I1.1/[Jc KOH-TpOIHpyeTcs B
OCHOBHOM TapaMeTpOM MOPUCTOCTH Pr. DTO 03HAYAET, YTO AJIsl pEaJTbHBIX KOJUIEKTOPOB MPU U3MEHE-
HUU TIopUcTOCTH OT 10 10 26 % ynenpHOE COMPOTUBIEHUE MPOMBITOM 30HBI TUTacTa (1.1 OTJIMYAETCs

ot [Jc B 8-100 pas.
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Pucynok 4.1 - Cxema paauagbHOrO pacipeieieHtsl COIPOTUBICHHS B IPOHULIAEMOM BOJOHOC-
HOM IIIACTE CMEX3EPHOBOM IIOPUCTOCTHIO, BCKPBITOTO CKBAKUHOM:
1 — konnexTop, 2 — TIUHKUCTas KOPKa, A — CTEHKA CKBaXXHMHBI, B — rpaHHIIa MEX]Ty 30HOW MPOHHUKHOBE-
HUS M HEM3MEHHOW 4acThio Iuiacta, N —roimmHa 1acta, Nr.k — TONIIMHA TNIMHUCTOW KOPKH, dc —
IUaMeTp CKBaXuHbl, D — nmuameTp 30HBI IPOHUKHOBEHUS, PII, P3.11, PILI, PB.M, pr.K, [/c — yaelbHOE

CONPOTUBIIEHUE COOTBETCTBEHHO IUIACTA, 30HbI IMPOHMKHOBEHHUS, MPOMBITOrO IJIACTa, BMEIIAOIICH
MIOPO/IbI, TIIMHUCTOW KOPKHU U OYpOBOTO PacTBOpa

Korna xoyutekTopbl HaCHIIIEHBI HE(PTHIO WM Ta30M, 3TO OTHOIICHHE YBEIMYUBACTCS MPOIIOP-
LUOHAJIBLHO PH.ILII MPOMBITOrO IIAcTa, T.€. B 1.5-2.5 pasa. [Ipu nepexone ot 30HbI IPOHUKHOBEHUS C
[IPEACIIbHBIM 3HAYEHUEM COINPOTUBIICHUS [IILII K BOJOHACBHIILIEHHOMY KOJIIEKTOPY, YA. COIPOTHUBIIE-
HHUE MajaeT 3a CYeT TOro, 4to (UiIbTpar OypoBOro pacTBopa ¢ yI. compotuBieHueM [l 3ameHsiercs
BBICOKOTIPOBOSIIIIEH MHHEpAIM30BaHHON IU1acTOBOM Bonoi. OtHomenue [In.m/[JB.1 B mpenene
JIOJDKHO paBHsThc oTHoweHuto [I¢/[IB. Jlins HedTeHOCHOro KoJuleKTopa OTHouleHue [Im.an/[IH.I
KOHTPOJIMPYETCS MPOU3BEIEHUEM JIBYX cCOMHOXkHUTenel PH.n / Pu u [J¢/[B.

KomekTopsl co ClOKHON CTPYKTYpOH MOPOBOIO MPOCTPAHCTBA (TPELIMHHBIE, KABEPHO3HbIE)
CYUIECTBEHHO OTJIMYAIOTCS OT (DUIBTPYIOIIMX KOJJIEKTOPOB C MEX3E€pHOBOM mopucTtocThio. [lpu
BCKPBITUM TaKUX KOJUIEKTOPOB TpPEIIMHAMHU M KaBEpHAMH IOTJIOLIaeTcsi OypoBOM pacTBOp, a HE ero
¢uIbTpatT, NO3TOMY IIIMHUCTAsl KOpKa He oOpa3yercs. 30Ha MPOHUKHOBEHHsI pacTBopa M (UiIbTpaTa B
TJIACT OOBIYHO OYEHBb BEJIMKA M HE MOXKET OBITh 3a)MKCUPOBAHA.

dakTUYeCKUil TUaMeTp CKBaKUHBI dC B psijie CllydaeB OTKJIOHSETCS OT €ro HOMHUHAIBHOTO OH,
PaBHOTO JMAaMETpPy A0JI0Ta, KOTOPBIM OypHuiiach CKBakMHa. YBenndeHue dc (oOpa3oBaHue KaBepH B
CTBOJIE CKBAXXMHBI) HAOIIOIaeTCA MPOTUB TJIMH U CHJIBHOTJIMHUCTBIX Pa3HOCTEH (Meprenet u ap.) u3-
3a TUAPATAlMA TOHKOAMCIIEPCHBIX INIMHHUCTBIX YAaCTHUIl M B PE3YJIbTATE UX Pa3MbIBa TMIPOMOHHUTOP-
HBIM BO3JICHCTBUEM CTPYH, BBITEKAIOUIEH M3 JOJOTHBIX OTBEpCTHil. [Ipu MCMOIb30BaHMM COJIEHOTO
OypoBOI0 pacTBOpa TWApaTalys TIMHUCTHIX YaCTHUI] YMEHBIIIAETCS, YTO MPUBOAUT K 3aMEIJICHUIO 00-
pasoBaHusi kaBepH. [Ipy MCMOIIB30BaHUM MPOMBIBOYHBIX KMJIKOCTEH Ha HE(TIHONW OCHOBE KaBEpHBI

0OBIYHO HE 00pa3yroTCs.
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IIpoTHB COJIAHBIX M THIICOBBIX IIACTOB M3-3a PACTBOPEHHUS 3TUX MOPOJ BOJON MPOMBIBOYHOMN
KUJIKOCTH HaOJI0aeTCsl YBEIMUCHHE TUaMeTpa CKBakuHbl. VHorma yBenuuenue dc HaOomaeTcs u
MPOTUB TPEUIMHOBATHIX TOPOJI, MPOYHOCTh KOTOPBIX MOXET OBITH OcliablieHa B mporecce OypeHHs.
HoMmuHanpHbI quamMeTp OTBeYaeT KPEnKUM MOpOAAaM — M3BECTHSKAaM, JAOJOMHUTAaM, IUIOTHBIM Ilecya-
HUKaM.

Ocemanne TMIMHUCTHIX YAaCTHUIl IPOTUB MPOHHUIIAEMBIX TUIACTOB B pe3yabTaTe (UIBTpAIH OY-
POBOTO pacTBOpa B IIACT CIIOCOOCTBYET 0OpPa30BAaHUIO TNIMHUCTOW KOPKU HA CTCHKE CKBAXKUHBI, YTO
NPUBOIUT K YMEHbINEHHIO auamerpa dc. ToJimuHa TIIMHUCTONH KOPKH HM3MEHSETCS OT HECKOJIBKHX
MUJUIMMETPOB 110 5 cM U Oonee. Ha pe3ynbrarsl uamMepeHuit reopusnyecKkuMu MeTojlaMu B HeoOca-
YKEHHOW CKBa)KMHE BIUSAIOT IMOPOJAbI, BCKPBITHIE CKBAKMHOM, €€ THAMETP U MPOMBIBOYHAS KUJKOCTh
(IDK), 3anonnstomias ctBoi ckBakuHbl. B kauectBe DK mpu OypeHnH HCIIONB3YIOT BOMY, TTIMHUCTHIE
U TJIMHUCTO-U3BECTKOBBIE PACTBOPHI, PACTBOPHI HA HE(PTSHONH OCHOBE, OE3BOJAHBIC U dMYJIbCHOHHBIC
KHUJKOCTU U Jp. B OmaronpuaTHBIX THAPOTEOJIOTHYECKUX YCIOBHIX HMUPKYJIUPYIOIIUM areéHTOM MO-
KET CIIY)KHTh BO3AyX WiH Ta3. Hambosee mupokoe nmpuMeHeHHe Npu pa30ypuBaHUU HEe(TEera3zoBbIX
MECTOPOKICHHUH IMOJIYYUIN TIIMHUCTBIC PACTBOPBI. PaccMOTpHM OCHOBHBIC (DYHKIIMH TPOMBIBOYHOM
KUJKOCTH, OKa3bIBAIOLIUE HEMOCPEACTBEHHOE BIMSHHUE Ha IMOKa3aHus kaporaxa. K HUM oTHocATCS:
TJIMHU3ALMSA CTEHOK CKBa)KMHBI U 0Opa3oBaHWE MPOTUB MPOHUIAEMBIX IJIACTOB TIMHHUCTHIX KOPOK;
M3MEHEHUE TMaMeTpa CKBaXUHBI BCJIEICTBHE 00pa30BaHUS KaBEPH, CYKEHHUS CTBOJIA; MPOHUKHOBEHUE
¢unpTpata [DK B mnact u 3amenieHre B 30He MPOHUKHOBEHUS €CTECTBEHHOTO Quirona (priibTpaToM u
Ap.

[Tpu oOHakeHHH MOBEPXHOCTH MPOHMUIIAEMOI MOPOJABI B Mpollecce OypeHUs MeTb4aillue ee
MOPBI 3AMOJTHSAIOTCS QUIBTPATOM KUAKOCTH, U TBEpIble KoJuTouaHbIe yacTuIlsl [DK o0pa3yroT mieHky.
Uepes 00pazoBaBIIyrocs TUIEHKY (GUIBTPYETCS BOJIA, & TIMHUCTHIE YaCTHIIhI, OTIArasich Ha MOBEPXHO-
CTH TUICHKH, 00pa3yroT Kopky (puc. 1.2). Ha nepBoHayansHOM dTane GuibTpalui BMecTe ¢ GuibTpa-
TOM B IUIACT TIOCTYMAIOT TBepAble U KoymouaHbie yacTuisl IDK obpasyercs 30Ha konpmaranuu. [my-
OMHA MPOHUKHOBEHUSI TJIMHUCTHIX YACTHUIl M YTSDKEIUTENST PacTBOpa B MOPOIY C KPYIMHO3EPHUCTHIM
MecKoM OoJIbllle, YeM B MOPOJYy, COAEPKAIlYyI0 CpeIHEe-3epHUCTHIN necok. B cpe3ax oOpa3noB kepHa
YCTaHOBJIEHO, YTO IPOHUKHOBEHHUE TBEPAOH (ha3bl B MECUAHUK U AJIEBPOJIUT MPOUCXOIUT HA TITyOHHE
12—16 mM. B TpemuHoBaThle mOpoasl TBepAas (pa3a MOKET MPOHUKHYTh Ha HECKOIBKO METPOB, H

TJIMHUCTAas KOpKa MPpH 3TOM He o0pa3yercs.

27



Pucynok 4.2 - Cxema 00pa30oBaHusi TTUHUCTOW KOPKH a - TOHKUN MIPU KOJJIOUAHOM TIMHUACTOM
pactBope; 6 — TOJCTBIN NPU HEKOJUIOMIHOM INIMHUCTOM PacTBOpPE; 1- 4acTHUIIbI CyCHIEH3UH; 2 — KOJLIO-

UIHBIC YaCTHUIIBI, 3 - BCKPEIBA€MEBIC ITIOPOAbI

ITpu ucnonb3oBanuu B OypeHun koyutouaHbix DK Ha cTeHKax CKBaXKMHBI IPOTHB MpOHHIIAE-
MOro 11acta GOpMHPYETCs TOHKasl TUIOTHAs KOPKa, BOJOOTAa4Ya M3 pacTBOpa Majla M MPEKpaIiaeTcs
4yepes KOpOTKUi mepuoji BpeMeHu. Eciu pacTBop He sIBNsETCS KOJUIOMAANBHOM CUCTEMOH, TO 00pa3y-
€TCsl HeIUIOTHAsl, phIXJiasi, TOJCTasi KOpKa, ATUTEeNbHOEe BpeMs Mpomyckaromias GuibTpaT pacTBopa B
miact. Kak nokasana npakTka, TOHKas IJI0THAs KOPKa BBIAEPKUBAET O0JIbIION U30BITOK AaBJIEHUS CO
CTOPOHBI CKBaXMHBbI. OJHAKO Na)ke MpH HEOOJbIIOM IPEBBIIECHUH JaBICHHUS CO CTOPOHBI IUIacTa
(0,015—0,02 MIla) mpoOUCXOIUT MPUTOK JKUAKOCTH M3 ITACTA B CKBAKHHY.

[Tpu omunakoBbix xapaktepuctukax [DK ckopocth oOpa3oBaHMsI TTUHHCTONH KOPKU MPOTHUB
IIOPOJI BO3pAacTaeT C YBEIMYEHUEM HX MOPUCTOCTU. B ciyyae HeNpepbIBHOM LUPKYJISLIUU pacTBOpa
TOJIIMHA KOPKU MEHbIIIE, YeM B CTATUYECKUX YCJIOBUSAX. TOJIIMHA TIMHUCTON KOPKH W3MEHSIETCS OT
nojel cantumerpa 10 3 cM u 0oJiee; ¢ MOBBILICHUEM TEMIEPaTyphl B CKBaKUHE OHA YBEIMYHUBACTCS.
[TopucTocTh M IPOHUIIAEMOCTD TJIMHUCTOM KOPKH 3aBUCST OT PAa3HOCTH MEXAY TMIPOCTATUYECKUM U
IJIACTOBBIM JIaBJICHHUEM M OT MHUHEpalM3alM IIIMHUCTOrO  pacTBopa. I[lpu OGonblmimx mnepemnagax
JIaBJICHUS BO BpeMsl OypeHusl CKBayKUH TJIMHUCTAsi KOPKa MOKET 00pa30BaThCsl 1aXxe MPOTHUB IJIACTOB C
OUYEHb HU3KOHN NPOHMULIAEMOCTHIO. [IpOHMIIaEMOCTh INIMHUCTOW KOPKH M3MEHSETCS B HIMPOKUX Ipene-
nax — ot 10-5 1o 10-3 ¢m? 1 3aBUCHT He TOJIBKO OT Tepenaa AaBieHus, HO U oT cBoicTs DK, co-
JiepKaHusl B HEH IUIMHBI, [1eCKa, MEXaHUYECKUX MPUMeCEed U XMMHUUYECKHX peareHToB. JlabopaTopHbie
HCCIIEIOBaHMs TIOKa3alu, 4To ¢ yBenndeHueM cozepxanus NaCl npoucxoauT Koarynsius IIMHUCTBIX
YacTHULl, COJAEPKAIIMNXCS B PACTBOPE, UTO BBI3BIBAET YMEHBILIEHUE UX YJIEIbHON OBEPXHOCTH.

Ilponuxnosenue ¢hunompama IDK 6 naacm

B paspesax HedTerazoBbIX CKBaXXMH HaHOOJBIINN WHTEPEC MPEACTABISAIOT MOPUCThIE MPOHU-
1aeMble IIACThl (KOJUIEKTOPHI,) CIOCOOHBIE MPOMYCKaTh JKUIKOCTh TPH HAONIOJAEMBIX TMepernanax
nasnenus. CkopocTs npoHukHoBeHus guiabTpata IDK B miuact cHuxaercs co BpeMeHeM M npuOiIn3u-
TenbHO yepes 250—300 4 CTaHOBUTCS CPABHUMOM CO CKOPOCTHIO AU(dY3UU COEH.
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YacTh IpOHUIIAEMOr0 IUIACTa, B KOTOPYIO NPOHUK (DUIBTPAT MPOMBIBOYHOM >KUJIKOCTH, HA3bI-
BAIOT 30HOU NPOHUKHOGeHUs. B 3Toli 30He (PUIBTpAT CMEIIaH ¢ MIaCTOBON BOJOI, M YAEIHHOE COMpPO-
TUBJICHHE TIACTa U3MEHAETCS B paguaibHOM HamnpasieHuu (puc. 4.1). C yBelrMuYeHUEM pacCTOSHUS OT
CTEHKU CKBa)XMHBI 00beM (QuiIbTpaTa B €IUHUIIE 00BbeMa MOPOAbl MOCTENEHHO YMEHbBINAETCS, U CO-
MIPOTUBJICHUE 30HBI TPOHUKHOBEHUS Ps; JOCTUTAET COMPOTHUBIICHUS HEM3MEHEHHOM YacTH IuiacTa pPu.
Y CIIOBHO 30HY MPOHUKHOBEHUS CUMTAIOT KOHIEHTPUUYECKUM CIIOEM ¢ 3P(PEKTUBHBIM auaMeTpoMm D u
MIOCTOSIHHBIM COIIPOTHBIICHUEM psn . Jlomyckaercsi, 4To BiusiHUE 3(P(PEKTUBHOTO IUAMETpa 30HBI MPO-
HUKHOBEHUSI Ha PE3y/bTaThbl U3MEPEHUS COMPOTHUBIICHUS B HEOJAHOPOIHOU cpee (30HE MPOHUKHOBE-
HUS1) SKBUBAJICHTHO BIMSHUIO (PAKTUYECKOTO JUaMeTpa 30HbI IPOHUKHOBEHHUSI.

4.2. Ilopsi10K BBINOJTHEHUSI PA00ThI

4.2.1 3aoanue k npakmuyeckomy 3aHsAMuI0

O3HaKOMUTKCS C 0COOEHHOCTAMHU U3MepeHus Kaxyiierocss Y 9C ropHbIX MOPOJ B CKBa-
KUHAX.
— W3yuuts npuHmne! kaaccudukanuu metoaos JK.
- JlaTh MOJNHYIO XapaKTEPUCTUKY (C YKa3aHHEM pa3MepoB, TOUEK 3alUCU U
paZinycoB HUCCIEIOBAHUS) 30H/I0B, MPEAJIOKEHHBIX IPENoAaBaTeIeM.

4.3. Conep:xanue, popMma u npaBujia opopMiieHNsI 0TYETA MO MPAKTHYECKOMY 3aHATHIO

Kaxaplii cTy/IeHT, BBIIOJHUBIINK J1a00paTOpHYIO paboTy, MOJHKEH OPOPMHUTH OTUET U MPEI0-
CTaBUTH €T0 MPENOJABATEINIO.

OT4er JOMKEH CONlepKaTh:

— HasBanue u nenb paboThI.

[Mpunnuns! 1 cxemsl u3mMepeHust Y IC ropHbIX MOPOJ B CKBAXKHUHE

[Tonnyro xapakrepuctuky 30H10B KC, npeaokeHHbIX IpenoaaBaTeiemM.

Ta6nmu,1 OKCIICPUMCHTAJIBHBIX KOTOPBIX JOJI’KHA OLITH JaHa OICHKA UCCIICAYEMbBIX $IBJ'I€HI/II71,
MOATBCPIKACHUC B BBITTOJIHECHUN 3aKOHOB, o0BsSICHEHHE XapaKkTepa KPUBLIX.
KoHnTpoJsibHbBIE BONIPOCHI:
1. IToueMy ckBa)knHa OKa3bIBaeT BIMSIHHUE Ha MMOKa3aHHsI CKBaKUHHOTO nprodopa?
2. Kakoe BnusiHue OKa3bIBae€T CKBaKMHA HA CONIPOTUBIIEHHE I1acTa?

3. Kakoe BiausiHME OKa3bIBAIOT BMEIIAIOIINE MTOPOJIBI Ha peructpupyemoe 3HaueHue Y IC miacra?

5. AHTEPIIPETAILIUS KAPOTAYKA CAMOIIPOU3BOJIbHOM MOJIAPU3AILIUA

[Ipu OypeHuH CKBaXKMHBI HapyIIAeTCs €CTECTBEHHOE 3aJleraHhe TOPHBIX MOPOJ BCJEICTBHE
paspyuieHust uX OypoBbIM HHCTPYMEHTOM U BO3JIEHCTBUS MPOMBIBOYHOM KHJIKOCTH, B KAYECTBE KOTO-
POl MCHONB3YIOT BONY, TJIMHUCTBIE M H3BECTKOBO-TIMHUCTBIE pacTBOphl. [lpm mposenenun I'MC

CKBa)XMHa JOJIXKHa OBITh 3aloJIHEHA HpOMBIBO‘lHOﬁ KHUAKOCTBIO, YC€pPEC3 KOTOPYIO o0OecreunBacTCs
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KOHTAKT 3JIEKTPOYCTAHOBOK 3JIEKTPUUECKOro KapoTaka ¢ TOpHOH mopozoi. [TpoMbIBoUHas KUAKOCTH
OKa3bIBaeT CyIEeCTBeHHOE BiusHUE Ha pe3ynbTaThl [ UC. OOb14HO npu OypeHHH CKBaXKHMHBI THAPOCTA-
TUYECKOE JABJICHUE MPOMBIBOYHOMN JKUIKOCTH IPEBBINIAET IUIACTOBOE JIaBJIECHHUE, BCJIEICTBUE YErO
IIPOMCXOIUT MPOHUKHOBEHHE (huibTpaTa OypoBOr0 pacTBOpa B IMPOHMIIAEMBbIE TOpHBIE Opoabl. Of-
HUM u3 MeToJ10B I'MIC, 103BOJIAIOIIKM BBIAEIATH IPOHULIAEMbIE MHTEPBAJIbI B Pa3pe3e CKBAXKHUHBI, 5IB-
JII€TCsl METO/ KapoTaka CaMOIIPOU3BOJIbHOM (CIIOHTaHHOI) nosisgspu3anuu ckBaxunsl (11C).

Benununna I1C MoxeT 3aBHCETh OT HECKOJIBKUX B3aMMOCBSI3aHHBIX (PH3HKO- XUMHYECKHX PEaK-
i (puc. 5.1):

1. Tuddy3noHHO-a1cOpOLIMOHHBIE MOTEHLMANBI — BO3HUKAIOIINE MIPU MEPECEUCHUN CKBaXKU-
HOM NMEeCYaHUCTBIX IIACTOB KOJIJIEKTOPOB. B €CTECTBEHHBIX YCIOBUSIX MUHEpAIN3aLUs IJIACTOBBIX BOJ
BBIIIIE, YeM MHHEPAJIU3aIHsl IPOMBIBOUHOMN uaK0ocTH. B OypoBoM pactBope Mosekynbsl NaCl aucco-
IUUPYIOT Ha KaTuoH Na u aHuoH Cl ,KaxJplii U3 KOTOpbIX AUGGYHIUPYET € ONpPENeIeHHOW CKOpo-
cTbio, mpuyeM noasuxHocTh Cl B 1,5 pasa Bble noasmxHocTd HoHa Na+. CrieoBaTenbHO, Ha Ipa-
HULIE CKBaXMHA-TJIACT-KOJUIEKTOP IMPOMCXOJUT IMepepacipenenaeHue 3apaaoB. IIpombiBouHas xuj-
KOCTb 3a cueT noHoB Cl- 3apspkaeTcst OTpUIATeNbHO, a TUIACT 3a c4eT Na+ monoxuTenbHo. Takum 00-
pa3oM, Ha KOHTAKTe IIECYaHOr'o IUlacTa co CKBaXXMHOM 00pa3yercst ABOWHON 3JIEKTPUUECKUH CIIOM, mo-
TEHIMaJl KOTOPOTro Ha3blBaeTcs UG Gy3HOHHBIM.

2. [Morennmansl GUIBTPALUU BOSHUKAIOT NIPU ABIKEHHH B MOpaxX TOPHOW MOPOJIBI, TIPH 3TOM
MIPOUCXOIUT aJICOPOLIMsT aHMOHOB COJICH IUIACTOBBIX BOJ, @ BHYTPH Kamujuisipa oOpa3yercsi H30BITOK
KaTUOHOB. [Ipy IBM)KEHUM JKUAKOCTH Ha BXOJ€ KalWIIspa BO3HUKAET U30BITOK MOJOKUTEIbHBIX 3a-
PS/10B, a Ha BBIXOJIE - U30BITOK OTpULaTeIbHbIX. OOpa3yeTcs Kak Obl ralbBaHUYECKUN AJIEMEHT, OCHI-
JAIOUIMM TOK Ha BCTpedy ABMXKEHUS KUIKOCTH.

3. OKUCINUTEIHHO-BOCCTAHOBUTENbHBIE TOTEHIIUAIBI. DTH NOTEHIMAIbI BOSHUKAIOT MIPH XUMHU-
YECKUX PEaKIMIX MEXAY JIEKTPONPOBOASIIIMMH TenaMu (Cynb(uibl, rpaguT, aHTpaLUT U Ap.), IPo-
MBIBOYHOM KMJIKOCTBIO CKBaKUHBI U IJIACTOBBIMHU BOJaMH. Pa3HOCTh MOTEHIIMAIOB MEXAY OKHCIIAIO-

HIefI Cp@IIOﬁ 1 OKHCJIHUTECIIEM HA3bIBACTCA OKHCIIUTCIBHO-BOCCTAHOBUTCIIBHBIM ITOTCHIIMAJIOM.
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Pucynok 5.1 — Iuddy3nonno-aacopOuuoHHble MOTeHIMaNbI npu 3anucu [1C

OBJIACTHU ITPUMEHEHWA T1C.

1. Beinenenue B pa3pe3e CKBaKHHBI TPOHUIIAEMBIX HHTEPBAJIOB.

2. JIATONOTHYECKOE pacUJICHEHHE pa3pesa.

3. Omnpezenennie rpaHull IIaCTOB.

4. OnpeneneHue GUIbTPALIMOHHO-EMKOCTHBIX CBOWCTB IJ1aCTOB-KOJIJICKTOPOB.

DPAKTOPEI, BJIIMAIOMNWE HA KAYECTBO PETMCTPATLINU TIC.

1. HamaraHn4eHHOCTh T€0(pU3NIECKOT0 000pynoBaHUS U 00OpymoBaHus OypoBoil. HamarHu-
YEeHHOCTh 000py/I0BaHUs IPUBOJIUT K BOSHUKHOBEHHUIO Ha 3aperucTpupoBanHoil kpusoit [1C cunycou-
JaTbHBIX TIOMEX, aMIUIUTY/[a KOTOPBIX MOXKET ObITh COMOCTaBMMA C AMIUIMTYI0M MOJIE3HOTO CUTHANA U
MO’KET IPUBECTU K HEBO3MOXKHOCTH MHTEPIPETALUU MOTYYCHHBIX JaHHBIX.

2. YTeuku B U3MEPUTEIBHBIX LIETISAX.

VYTeuku B U3MEPUTENbHBIX LEensX, nepefaromux curan I1C, wim B pa3beMHBIX COEIMHEHUSX,
MOTYT B 3HAUYNUTEIBHON MEpPE NOBJIUATH HA aMIUIUTY]ly CUTHAJIA.

Kpome TOro, HeHae)KHOE 3a3€MIIEHNE KapOTaKHOM CTaHIMM TaK YK€ MOXKET IPUBECTH K TOSB-
neHuto momex Ha kpuoi [1C.

3. HectaOuibHbIE YCIOBUS pErUCTpaIiH.

B cnyuasx, xorna mpu npousBoactBe ['MC HaGmogaercs MOCTyNeHHE B CKBAXKUHY BOJIBI,
Hacelaronien miactel, npu perucrpauuu 11C npoucxoasT uckaxeHus, He XapaKTepHbIEe Ui U3ydae-
MOT0 pa3pes3a: pe3Koe M3MEHEHUE aMIUTUTY/bl HAPOTHUB MOHOJIUTHBIX IJIACTOB, PE3KOE M3MEHEHUE
rpanuenTa [1C.

4. bnyxpaaroue TOKH.
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bayxnatonye rpyHTOBbIE TOKH TaKkKe MOTYT CTaTh NPUYMHONW BO3HUKHOBEHHUsS IPOOJIEM MpHU
peructparuu [1C. McTOUHMKOM MOMEX MOTYT CTaTh CBapOYHbIE paboThl, paboTa HACOCOB, T€HEPATO-
POB WK JTI000TO APYroro 0060pyI0BaHUs, TOTPEOIISIONIETO OOIBIION TOK, WIIM TE€HEPUPYIOIIETO €To.

JINDJIEeKTPUUECKUN KapOTaXK.

OpnHoM U3 BaXKHBIX XapaKTEPUCTUK FOPHBIX MOPOJ M HACBHIIIAIOIINUX UX (IIOUIOB SBISETCS AU-
AJIEKTPUYECKas MPOHUIIAEMOCTh. Benmnunna ee 3aBUCUT OT psizia (PaKTOpPOB: MUHEPAIHLHOTO COCTaBa U
CTPYKTYpPBbI TOpPOABI, (a30BOl XapaKTEPHCTUKU HACHIAIOUIETO IMOpoay (Ionaa, TeMIepaTypsbl,
BJIQXXHOCTH U J1p. OTHOCUTENbHASA JUAJIEKTPUUECKasl TPOHUIIAEMOCTh U3MEHSETCS B IIMPOKUX Mpee-
nax. Tak, y mopogoo0pa3yroimx MUHEPAJIOB OHa cocTaBiseT 4-100TH. ea., y Boasl ipu 20° C - okoJ10
80 oTH. en., y HepTH 2-3 OTH. e11., y He()TeHACBIIIIECHHOW OPOIkI - OT 6-11 10 16-25 oTH. ex.

JnsnekTpuueckuii KapoTak OCHOBaH Ha M3Y4YEHUH BBICOKOYACTOTHOI'O (B HECKOJIBKO JECATKOB
Meral epr) anekrpomarautHoro nomsi, 31C koTtoporo onpeaensercs AUIIEKTPUIECKON MPOHUIIAEMO-
CTBIO OKpPY>KarOUIEH CpeJibl.

BbIcOKOUacTOTHOE 3JIEKTPOMAarHUTHOE I0JIE€ TEHEPUPYETCS B OKPYKAOLLYIO CPEY C TOMOIIBIO
HaXOJAIIErocs B CKBaXXKUHHOM Npubope reHeparopa. Ha HEKOTOpoM paccTOsiHMM OT reHepaTopa pas-
MEIIEHBI IB€ U3MEPUTEIIbHbIEC KaTYyIIKU. PaccTosiHuE MeXIy U3MEPUTEIbHBIMU KAaTYIIIKAMU HA3bIBACT-
cs1 6a3oM.

Iudp 30812 AMIITEKTPUUECKOTO KapoTaxa coctout u3 OykB (U - nnaukarop, I' - reneparop) u
dp, 0003HAYAIOMIMX PACCTOSIHHSI B METPAX MEXKIY WHIMKATOPHBIMH KATYIIKAMH W T€HEPaTOPOM.
Hanpuwmep: M20,25110,75T", 120,2110,81". B psiae KOHCTpYKLHI peycMaTpUBAETCs] BOZMOXHOCTh
W3MEHEHHUS JUTUHBI 0a3bl ¥ 30H/a.

W3 cymecTByromux MoaudUKanuii TU3JIEeKTPUUYECKOr0 KapoTaka HamOojee MepCreKTUBHBIM
SIBJISIETCSI METOJ/I BOJIHOBOTO JmdJiekTpuueckoro kaporaxka (BJIK). Ilpu BoHOBOM IHUAIEKTPUUYECKOM
KapoTa)ke U3MepseTCsl pa3HOCTh (a3.

Judnexktpudecknii KapoTaxk >QQeKTUBEH MpU pa3AeNeHUH IUTacToB (WM yacTed Iuiacra),
HACBIIICHHBIX HE(THIO M MIPECHOU BOJOM B CiIydyae HEOOJBIION 30HBI MPOHUKHOBEHHS M 3aIIOJTHEHHS
CTBOJIa-CKBAXHUHBI CIIA00OMUHEPATN30BAHHON MPOMBIBOUYHOH KHAKOCTHIO (pc>0,7 OM-M).

Anmnaparypa auasnektpuieckoro kaporaxa AJIK-1 skcruryatupyercs co cTaHAapTHBIMU Kapo-
TaXHbIMU CcTaHUUSAMU. [[puHIMN AeMCTBUS anmapaTypbl OCHOBaH Ha PETHCTPALlUA KOCUHYCA Pa3HOCTH
MAarHUTHON KOMITOHEHTHI 3JIEKTPOMArHUTHOTO TIOJISI MEXTY IBYMS H3MEPUTEIHHBIMH KaTyIkaMu. Be-
JHMYMHA U3MEPEHHOM pasHOCTH (Da3 MMpH yaeIbHOM CONMPOTUBIICHUH T1acTa py > (40-80) OM-M 3aBUCHT

TOJIBKO OT JTUAJIEKTPUYECKOM MpoHuiaeMoctu. YactoTa konebanuii reneparopa 43 MI'm.

5.2 Metoauka v mopsii0K NPOBeAeHUS NMPAKTHYECKOI0 3aHATHS
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N3yuaercss cxema m3MepeHUN (U3MUECKHX TMapaMeTpoB BBIOpaAaHHOTO KapoTaxa. Mcxonms u3
(GU3MKN TPOUCXOIAIIMX MPOIIECCOB, CXEMAaTUUYECKH BBHIUEPUUBACTCS KOH(UTYpAIUs KPUBBIX pa3iny-
HbIX MeToZ0B ['MIC B 3aBUCMMOCTH OT M3MEHEHUS JIUTOJIOTMU (WM HACBIIEHHOCTH) I'€0JI0rM4E€CKOro
paspesa.

Ha kpuBbIX B CBOJHOM IUIAHIIETE YKa3bIBAIOTCS BO3MOKHBIE BapUaHThl MaclTaba perucrpa-
UM U €IUHUIIBI ©3MEPEHHI BEIOPAHHBIX METOJIOB.

5.3. Conep:xanne oT4eTa N0 NPAKTHYECKOMY 3aHATHIO NeS u ero ¢gopma

[To pe3ynbraTtam paboThI COCTABISIETCA KPATKUN OTUET, KOTOPBII T0JKEH COAepKaTh:

1. Llenp u TeopeTHyecKkue OCHOBBI OJHOTO M3 MeTo/10B DK, c omncanuem cxembl U3MEpPEHUS
JAHHBIM METOOM.

2. CBOZIHBIN TJIAHIIET TMIIOTETUYECKOTO T'€OJIOTHYECKOTO pa3pe3a M CXeMaTU4YeCKUe KPUBBIC
OK.

3. BbIBOABI, BRITEKAOIINE U3 PE3YIBTATOB PAOOTHI.

OcHoBHBIE maparpadbl CBOJHOTO IUIAHIIETa: HA3BaHUS METOJOB, CIUHHIIBI M3MEPEHUs, Mac-
mTad perucTpalny, Ha3BaHue CKBAKUHHOTO ITprbopa (He 00s13aTeIbHO).

B cnyuae mpenocraBieHusi mpernojaBaTesnieM Tpadapera, 3aloJHEHHE €ro MPOU3BOJIUTCS MO
BBIIIIE€ OMMMCAHHOMY CIIOCOOY TOJBKO JJISl OTHOTO OMPEIEICHHOTO JIUTOJIOTHYECKOTO O0bEKTA.

KOHTpOJIbeIe BOITPOCHI:

1. Teopernueckue ocHoBbI MeTO10B DK 1 OMK;;

2 Onucare TEOPETUUECKHUE OCHOBBI OCHOBHBIX BUJIOB JIEKTPOKAPOTAKA;

3 OCHOBHBIE THIIBI IPUMEHSEMBIX B reopusuke 30H10B OK;

4. Teoperndeckre OCHOBHI KapOTa)ka CaMOITPOU3BOJILHOM MOJISIPU3AIINY;

5 O6nactu npumenenus: [IC. ®akTopsl, BIUAIOUIME HA KAY€CTBO PErHCTpaluu
kpusoii 11C;

6. TeopeTnuecknue OCHOBBI TUAIEKTPUUECKOTO KapoTaxa

7. WHTepnpeTrpoBaTh KapoOTaXHBIE TUArpaMMbl MO0 BapHaHTaM MNpPEICTaBICHHBIM

Ha pUcyHke 5.2
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Pucynok 5.2 — KapoTtaxkabie quarpaMMbl

11.2. MeToanueckne yKa3aHus M0 MOAr0TOBKeE K J1a00paTOpHbIM padoTam.
JlabopaTopubie pabOTHl Y4EOHBIM ITIJIAHOM HE MPETyCMOTPEHBI

11.3. MeToanyecKue yKa3aHUs M0 OPraHU3aLHHN CAMOCTOSITEJILHOWH PadoThI.
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CamocrosiTenbHas paboTa 00yJaronuXxcsi 3aKJII0YaeTCs B MOJYyUYEHUU 3alaHuK (TeM) y TIperno-
naBaTelis JUIsl MHAMBUAYaJIbHOTO OCcBOeHHUs. [IpenogaBaTeb Ha 3aHATUM AA€T PEKOMEHIALUN HEOOX O-
IUMbIE 17 OCBOEHUsI MaTepuana. B xoze camocToaTenbHOU paboThl 00y4aronifecs: JOMKHbI BBITOJI-
HUTb THUIIOBBIE PACUEThI, IOATOTOBUTHCS K BBIIIOJHEHUIO IKCIEPUMEHTOB (HMCCIEI0BAaHUI) U U3YUUTh
TeopeTudeckuii Marepuan no pazzaenam. OOydaromuecs JOHKHBI MOHUMATh CO/AEPKAHHUE BBITIOJTHEH-
HOW paboTHI (3HATH ONpPENEICHUs TOHATHIA, YMETh Pa3bsICHUTh 3HAUYCHHE M CMBICI JII0OOr0 TEPMHHA,
HCIIOIB3YEMOT0 B paboTe U T.11.).

CamocrosTenbHas paboTa 00ydarONIMXCsl 3aKJII0YACTCs B MOJYUYEHUH 3aJaHuii (TeM) y mpero-
naBaTens JUIsl MHAMBUAYaIbHOTO ocBoeHud. [IpenogaBaTenb Ha 3aHATUH JaeT peKOMEHIaluu HeoOXo-
IMMBIE Ui OCBOCHHUS MaTepHaia. B xome caMocTosTebHONW paboThl 00yJaromuecs JOIKHBI BBIITOJI-
HUTbH THUIIOBBIE PACUEThl, MOATOTOBUTHCS K BBIIOJHEHUIO IKCIEPUMEHTOB (UCCIEI0BAHUN) U U3YUHUTh
TEOpEeTUYECKH MaTepual nmo pazzaenam. OOydarommecs T0HKHBI IIOHUMATh COJIEPYKaHUE BBIMOIHEH-
HOM paboThl (3HATH OINpENeICHHs MOHATUH, YMETh Pa3bsCHUTh 3HAUEHHUE U CMBICI JHOOOr0 TEPMHHA,
UCIOJIb3YEMOT0 B paboTe U T.I1.).

3apmauamu CPC sBustores:

—  CHCTEMaTu3alMsl M 3aKpeIUIeHHE MOJIYYEHHbIX TEOPETUYECKUX 3HAHUN U NMPAKTUYECKUX
YMEHHUI CTYJIEHTOB;

—  yriyOJieHHE U paclllipeHHe TeOPEeTUUECKUX 3HaHUM;

— (QopmupoBaHUE YMEHUH HMCHOIH30BATH HOPMATHBHYIO, IPABOBYIO, CIIPABOYHYIO IOKYMEH-
TalUIO U CHELMATIbHYIO JIUTEPATYPY;

—  pa3BUTHE MO3HABATENbHBIX CIOCOOHOCTEN U AaKTUBHOCTH CTYACHTOB: TBOPUECKON MHUIMA-
TUBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH ¥ OPraHU30BaHHOCTH;

—  (QopMupoBaHHE CAMOCTOSTEILHOCTH MBIIUICHUS, CIIOCOOHOCTEH K CaMOpa3BUTHIO, CaMO-
COBEpIICHCTBOBAHUIO U cCaMOpealln3allly;

—  Pa3BUTHUE HCCIEA0BATEIbCKUX YMECHHIA,

—  HCHOJb30BaHHE MaTepuasa, COOPAaHHOTO U MOJYYEHHOTO B XOJI€ CAMOCTOSITENIbHBIX 3aHs-
TUW Ha CEeMHHapax, Ha MPAKTHYECKUX W JaOOPATOPHBIX 3aHATHSX, NMPU HAMHCAHUHU KYPCOBBIX U BBI-
MyCKHOM KBaJIM(UKATMOHHON paboT, 11 3PEKTHBHOMN MOATOTOBKH K HTOTOBBIM (hopMaM KOHTPOJISI.

1. TIlpu moAroToBKe K 3aHATUSAM HEOOXOJIUMO M3YyUUTh TEOPETHUECKYIO YacTh BOIpOCaA JIaH-
HOM TeMbI MO KOHCIIEKTaM JIEKIUSM, TEOPETUUECKOMY MaTepHally, U3JI0)KEHHOMY B METOAMYECKHX
yKa3aHUAX K IPAKTUUECKU 3aHATUSAM, U YICOHUKY.

2. BHecTH nOTIONHEHHS TTO PACCMOTPEHHBIM BOTIPOCAM B KOHCIIEKTHI JICKIIHH.

3. IloaroroBUTHCS K MPAaKTUUYECKOMY 3aHATHIO, IEPENUCAB X0 pEIIeHus 33/1a4, U PacCcMOT-
PETh MOPSIOK UX BBITOJHEHUS. OTMETUTh B KOHCIIEKTE, YTO HEMOHSTHO B XO/I€ €€ BBIITOJTHEHMUS.

4. BBIMOMHUTH B TETPAAM I MPAKTHYECKUX paldOT pa3jeN «CaMOCTOsITeNbHas paboTa CTy-
JEHTOBY. J{7151 ’TOro 03HaKOMUTHCS C TUIIOBBIMHU 33/1a4aMH ¥ IpUMepamMH ux perieHusi. OTMEeTUTh, Ka-
KM€ BOMPOCHI U 33/1a4X BbI3BAJIM 3aTPYAHEHUS B PEIICHUU.

CamocTosTenbHast paboTa CTyI€HTOB OJIMH U3 JIYUIIMX METOJ/I0B CAMONIPOBEPKH YCBOEHUS TEO-
PETUYECKOTO MaTepuana.

5. B cnyyae BO3HUKHOBEHMS 3aTpyIHEHUHN MpPU U3yUYEHUU Kypca CIelyeT MOAOMTH K Mpemno-
JTaBaTEeJI0 Ha KOHCYJbTAIUIO.

BU/IbI CAMOCTOSITEJIBHOM pabOThI CTY/I€HTOB:

Pabora ¢ xkuuroii. IIpu pabore ¢ KHUTOI HEOOXOIMMO MOOOPATH JIUTEPATYPY, HAYUUTHCS Mpa-
BUJILHO €€ YMTaTh, BECTH 3anucu. s moadopa nurepaTypsl B OUOIMOTEKE UCTIOIB3YIOTCS alihaBUT-
HBII U CUCTEMATUYECKUN KaTaJIOTH.

Ba)xHO NOMHHUTH, YTO pallMOHAIbHBIE HABBIKK Pa0OTHI C KHUTOM - 3TO Bceraa Oosblias 3KOHO-
MU BpeMeHU U cuil. [IpaBuiibHbINH T0A00p Y4E€OHMKOB PEKOMEHAYETCs MpenoaBareaeM, YATAIOMINM
JNeKUMOHHBIN Kypc. HeoOxoau-mast muteparypa MOKeT ObITh TakXKe yKa3aHa B METOJAMUYECKUX pa3pa-
00TKax MO JaHHOMY KypCy.

PasznuyaroT 1Ba BuJa YTeHUs; EpBUYHOE U BTOpHYHOE. [lepBUUHOE - 3TH BHUMATENbHOE, He-
TOPOIUIMBOE YTEHHE, IPU KOTOPOM MOXHO OCTAaHOBUTBCS Ha TPYAHBIX MecTax. [locie Hero He 1OKHO
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OCTaThCS HU OJTHOTO HEMOHATHOTrO oyioBa. ColepikaHue HE BCETJla MOKET OBITh MOHSATHO IOCIE Tep-
BUYHOTO YTECHHS.

3aaya BTOPUYHOIO YTEHUS IIOJHOE YCBOEHHUE CMbICIA LIEJIOro (II0 CUETY ATO YTEHHE MOXKET
OBITh ¥ HE BTOPBIM, & TPETbUM WJIH YETBEPTHIM).

[TpaBuiia caMOCTOSITENTLHOM paObOTHI C JIUTEPATYPOH.

Kak yxe oTmeuanocs, camocTosiTelibHas paboTa ¢ yueOHMKaMu U KHUraMu (a Takke caMoCTO-
ATENbHOE TEOPETHUYECKOE HCCIEeNOBaHME MpoOieM, 0003HAUYECHHBIX IPEroaaBaTesieM Ha JICKIUSIX) —
3TO BakKHeilliee ycinoBue (GopMupoBaHus y cebsi HayyHOro croco0a mo3HaHus. OCHOBHBIE COBETHI
3/1€Ch MOYKHO CBECTHU K CJIEIYIOLIUM:

— CocTaBuTh nepeveHb KHUT, C KOTOPbIMHU Bam cieyeT mo3HaKOMUTBCS.

— CaM Takoii nepeueHb JOKEH OBITh CHCTEMAaTHU3UPOBAHHBIM (UTO HEOOXOAMMO JJIsi CEMU-
HApOB, YTO JJIsl HK3aMEHOB, YTO MPHUTOIUTCS, a 4TO Bac mHTEpecyeT 3a paMKkaMu OpHUIMATBHON yueo-
HOM JIeATENBHOCTH, TO €CTh YTO MOKET paclIupuTh Barry oOuryto KyasTypy...).

—  OO0s13aTeNIbHO BBIMUCHIBATH BCE BHIXOHBIC JAHHBIC 110 KaXI0H KHUTE.

— PazoOpatecs ns ce0si, Kakue KHUTH (WM KaKue TJIaBbl KHHT) CJIEIyeT MPOYu-TaTh Ooliee
BHUMATENbHO, a KaKue — IIPOCTO IPOCMOTPETb.

— EcrecTBeHHO, BCe MPOUYUTAHHBIE KHUTH, YUCOHHKU U CTaTbH CIEAYEeT KOHCIEKTHPOBATh,
HO 9TO HE 03HAYAEeT, UTO HAJ0 KOHCIEKTUPOBATH «BCE MOAPSI»: MOKHO BBIUCHIBATH KPATKO OCHOB-
HBIE WJEW aBTOpa W WHOTJA MPUBOJUTH HauboJiee SPKHME M TOKa3aTelbHbIE IUTATHI (C yKa3aHHEM
CTPaHMII).

Briensitor yeTsipe OCHOBHBIE YCTAHOBKH B UTEHUU HAYYHOT'O TEKCTA!

1.MudopmannoHHO-TOMCKOBBIHN (33a4a — HAWTH, BBIACTUTH UICKOMYIO HH(OPMAIIHIO)

2.YcBauBaromas (yCHIIMS YUTATENsI HAMPABJICHBI HA TO, YTOOBI KAK MOKHO TIOJIHEE OCO3HATh H
3alIOMHUTH KaK CaMU CBEJICHHUS U3JIaraeMble aBTOPOM, TaK M BCIO JIOTUKY €r0 PacCyXIeHU)

3.AHAJIUTUKO-KpUTHYECKAs (YUTATEIh CTPEMHUTCS KPUTHMUECKH OCMBIC-IUTh MaTepual, IMpo-
aHAJIM3UPOBAB €T0, OMPE/ICINB CBOE OTHOIICHHUE K HEMY)

4. TBopueckast (CO3AaeT y UhTaTENsi TOTOBHOCTD B TOM MJIM MHOM BHJI€ — KaK OTIPABHOM MyHKT
JUIS CBOUX pacCyXIeHUM, kak oOpa3 Juist AeWCTBUSA 1O aHAJIOTHH U T.II. — UCIIOJIb30BATh CYK/ICHUS aB-
TOpa, XOJI €r0 MBICIICH, pe3ylbTaT HaOIroAeHus, pa3paboTaHHYIO METOANKY, JONOIHHUTD UX, TIOJBEPT-
HYTb HOBOM MPOBEPKeE).

OCHOBHBIE BU/IbI CUCTEMATHU3UPOBAHHOM 3aMMCH TTPOUYUTAHHOTO:

1.AHHOTHpOBaHUE — MPEJEIBHO KPATKOE CBSI3HOE ONMMCAHWE MPOCMOTPEHHOW WJIM MPOYHUTAH-
HOM KHUTH (CTaThH), €€ COACPKAHUs, UICTOUHUKOB, XapaKTepa U Ha3HAUYCHHUSI;

2.IlnaHupoBaHue — KpaTKasl JIOTMYECKasi OpraHu3alus TEKCTa, PaCKphIBAIOLasl COACpKAHUE U
CTPYKTYpY U3y4aeMoro Marepuarna;

3.Te3upoBaHue — JTAKOHUYHOE BOCIIPOU3BEJICHNE OCHOBHBIX YTBEPKIECHUHN aBTOpa O€3 MpHBIIe-
YeHMs! (PaKTUUECKOro MaTepuana;

4.1lutupoBaHue — JOCTOBHOE BBIMCHIBAHME U3 TEKCTa BBIACPKEK, U3BICUECHUN, Haubosee cy-
MIECTBEHHO OTPAXAIOIIUX Ty WM UHYIO MBICTH aBTOPA;

5.KoHcnekTupoBaHue — KpaTKoe U MOCIIEI0BATEIbHOE U3JI0KEHUE CO-/IepKaHUsl TPOUYUTAHHO-
ro.

KOHCHEKT — CIOKHBINH CITOCO0 M3T0XKEHHS COACpKaHUS KHUTH UM CTaTbU B JIOTHYECKON MO-
cienoBareabHOCTU. KOHCIEKT akkyMynupyeT B ceOe Impeblayline BUbl 3alucy, 03BOJISET BCECTO-
POHHE OXBAaTUTh COJACPKAHUE KHUTH, CTaThbU. [103TOMY yMEHHE COCTaBIATh IUIAH, TE3UCHI, 1€TaTh BbI-
MUCKU U APYTUE 3aIUCH OIPENEseT U TEXHOJIOTHIO COCTaBICHHS KOHCIIEKTA.

Camomnposepka. [locie u3yueHus onpenaeneHHONW TEMBI MO 3aIUCSIM B KOHCIIEKTe U YUeOHUKY, a
TaKKe PEMICHHS TOCTATOYHOTO KOJMYECTBA COOTBETCTBYIOIIMX 3a/7a4 HAa MPAKTHYECKUX 3aHATHUSAX U
CaMOCTOATENIbHO CTYIEHTY PEKOMEH]IYEeTCsl, UCIIONIb3Ysl JIUCT OMOPHBIX CUTHAJIOB, BOCIPOU3BECTH IO
MaMSTH OTPECNICHHs, BBIBOJBI (GOpMYys, (OPMYITUPOBKHA OCHOBHBIX IMOJIOKEHUN U JIOKA3aTeNbCTB. B
ciiydae HeoOX0JUMOCTH HY>KHO €IIIe pa3 BHUMATEIbHO pa300paThCsi B MaTepuae.

Koncynpramuu. Ecniu B iporiecce caMocTOATEI,HON pabOThI HaJ U3YYCHUEM TEOPETHIECKOTO
MaTepuaia y CTy/IeHTa BOZHUKAIOT BOMPOCHI, Pa3pelINTh KOTOPBIE CAMOCTOSTENLHO HE yAaeTcs, HeoO-
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XOAMMO OOpaTUTHCS K MPENoJaBaTeNIo s MMOJyYeHHs y Hero pa3bsICHEHUH WM yKa3aHuid. B cBomx
BONPOCAX CTYAEHT AOJIKEH YETKO BBIPA3UTh, B UEM OH MCIBITHIBAET 3aTPYAHEHUS, XapaKTep 3TOro 3a-
TpYIHEHUS. 3a KOHCYJIbTAlMEN cieayeT oOpalaTbCs U B Cilydae, €Ciu BO3HUKHYT COMHEHUS B Ipa-
BUJIBHOCTH OTBETOB Ha BOIIPOCHI CAMOIIPOBEPKHU.

[TonroroBka k 3x3aMeHy. BHauane ciegyer mpocMOTpeTh BeCh MaTepuai MO CAaBacMon Juc-
LUIUIMHE, OTMETUTh Ui ceOst TpyaHble Bonpockl. O0s3aTenbHO B HUX pa3oOpaTbes. B 3akimodeHue
emle pas 1enecoodpa3Ho MOBTOPUTH OCHOBHBIC IOJIOKEHUS, UCHOJB3YS MPH TOM JIUCTHI OMOPHBIX
CUTHAJIOB.
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JucuumauHa MeToabl KOHTPOJIS 32 IKCIIyaTanueil MeCTOpPOKIeHUs
Kon, nanpasnenue noarorosku 21.03.01 Hedreraszosoe aesio
HanpasiieHHOCTD JKCIUIyaTAUMA M 00CTy:KMBaHUE 00beKTOB 100bIYM He(pTH

H.TIaHI/IpyeMbIe pe3yJbTaTbl oﬁyqe}mﬂ IJIs (l)OpMHpOBaHHH KOMIICTCHIIUU U KPUTEPUH UX ONCHUBAHUA

[Tpunoxenue 1

Kox u Hanme-
HOBaHHE KOM-

Kox u HaumenoBa-
HUE€ WHJUKATOpa J0-

Kon u HanMeHOBaHUE
pe3yibrata 00y4eHus 110

Kpurepuu oniennBanus pe3ysibTaToB 00y4eHUS

IICTCHII U CTHUXKCHUS KOMIIC- JUCLUIIIINHC 1-2 (0-60) 3 (61-75) 4 (76-90) 5 (91_100)
tenrmn (MJIK) (MonyIio)
MKC-2 3nartb (31): naHHbIE He- HE 3HAeT JaH- | cyabo 3HaeT JaH- | 3HAeT JaHHbIe HeoO- YBEPEHHO 3HAET
Croco6HOCTh 00XOIUMBIE JIJISI BBIIIOJI- HBIE HEOOXO- Hbl€ HE00X0 - XOJUMBIE IS BbI- JTaHHbIE HEOOXO-

POBOJUTH pa-
OOTHI 110 aHa-
THOCTHKE, TeX-
HUYECKOMY 00-
CJIy’)KUBaHHUIO,
PEMOHTY U JKC-
TUTyaTaIuy TeX-
HOJIOTHYECKOTO
000pyI0BaHUS
B COOTBETCTBHH
C BBIOpaHHOM
cdepoit ipo-
deccruonanbHOU

MKC-2.1 YuursiBa-
eT Ha3Ha4YCHUE, Tpa-
BUWJIA SKCIUTyaTalluu
U peMoHTa He(rera-
30BOro 000py10Ba-
HUS

HEeHHs IPOEKTHBIX PaGoT JMMBIE JIISI MBIE JUISl BBIIOJI- | TIOJIHEHHUS TIPOEKT- JIMMBIE JIJISI BBI-
BBITIOJIHEHUS] | HEHHUS MIPOSKTHBIX | HBIX padoT. 3aTpynA- | TOJHEHUS MPOEKT-
IPOEKTHBIX | paOoT. 3aTpyAHsA- | HsAETCs aBaThb I0- HBIX paboT. 3a-
pabor eTcs 1aBath I10- CHUHEHUS TPYAHSETCS 1aBaTh
CUHEHUs OCUHEHHUS
Vmers (V1): ocymiects- | He ymeeT YMEET OCYILIECTB- | YMEET OCYIIECTB- YBEPEHHO yMEET
JSTh cO0p, 00paboTKY, OCYILLIECTBIIATh | JATH cOOp, 00pa- | 1aTh cOOp, 00padoT- | OCYIIECTBIATh
aHaJM3 ¥ cucTeMarusa- | coop, oOpa- 00TKy, aHaJIM3 U | Ky, aHAJIU3 U cucTe- | cOop, 00paboTKYy,

U0 HH(POPMAIHH 110
00JIaCTH BBITIOTHEHHS
pabot

00TKy, aHaIHU3
U CUCTEMaTu-
3aIUIO0 UH-
¢dbopmanuu no
o0JacTu BbI-
MIOJTHEHUSI pa-
60T

CHCTEeMaTH3alNI0
UHpOPMaLIUH 110
00J1aCTH BBINIOJ-
HeHus paboT. uc-
TBITHIBACT 3a-
TPYIHCHUSI.

MaTHU3aluo HHHOP-
Marluu 1o o0actu
BBINOJIHEHHSI paloT.

aHaJM3 U CHCTEeMa-
TU3aII0 HHDOP-
Maluy 1o 001acTH
BBITIOJTHEHUSI pa-
00T.
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Kox u Hanme-
HOBaHHUE KOM-

Kox n HaumenoBa-
HUE€ WHJUKATOpa J0-

Kon u HanMeHOBaHUE
pe3ynbrata o0y4eHus 1o

Kputepuu oniennBanus pe3ysibTaToB 00y4eHUs

IICTCHI U CTHUXXCHUS KOMIIC- JUCHUIIIINHEC 1-2 (0-60) 3 (61-75) 4 (76-90) 5 (91_100)
tenuuu (MAK) (MonyIio)
JESTENIbHOCTH Bnagers (B1): naBblka- | He Blajeer | c1abo  BIajAeeT | BIAJAEET HABBIKAMH | YBEPEHHO BIiaJeeT
MH paboThI ¢ HOpMaTHB- | HABBIKAMH pa- | HaBBIKAMH pabo- | paboTel ¢ HOpMa- | HaBBIKAMH PabOTHI
HOI TEXHHYECKO# T0KY- 00ThI C HOpMa- | Thl € HOPMATHB- TI/IBI;IOf/i TEXHUYe- | C HOpMaTHBHOfI
L — THBHOH  TeX- | HOM TEXHHYECKOH | CKOH JIOKYMEHTalll- | TEXHUYECKOH  ji0-
HUYECKOM J0- | JOKyMeHTaluell ¢ | el ¢ Leblo onpene- | KyMeHTaluuel ¢ ue-
OHPpEACTCHIA HeoESXOHH_ KyMEHTAlle | LeNbI0 Ompenene- | IGHUsT ~ HEeOOXOAM- | JIBI0  OINpeesieHUs
MBIX MCPOIPUATHH 110 C IEIBIO OMpe- | HUSL ~ HEOOXOAH- | MBIX ~ MEPOIPHUATHI | HEOOXOJUMBIX Me-
SKCILTyaTaluy ¥ 00cIy- JIeJIeHUsl HeoO- | MBIX ~ MEpOIpHs- | IO 3KCIULyaTalluh M | pOIpUSTUN o
KMBAHMIO TEXHOJIOTMYE- | XOIUMBIX Me- | T MO 3KCIulya- | 00CIy>KHBaHUIO JKCITyaTallul |
CKOro 060pyI0BaHHs pONpUATUN MO | TAUU U 00CHy- | TEXHOJIOIMYECKOTO 00CITyKUBaHUIO
JKCIUTyaTalluM | )KUBAHUIO TEXHO- | 000PYAOBaHMUS TEXHOJIOTUYECKOTO
u 00CIyXuBa- | JJIOrHYECKOTO o0opynoBaHus
HUIO TEXHOJO- | 000py10BaHUS
THYECKOI0
o0opynoBaHus
IKC-6 3Hath (32): METOABI UC- | HE 3HAET Me- | YaCTUYHO 3HAET | 3HAeT METO/Abl HC- | YBEPEHHO  3HaeT
Croco6HOCTE CIIEJOBAHUS TEXHOJOrH- | TOABL  MCCIIE- | METOIBI UCCIENO- | CIAE€AOBAHUS TEXHO- | METOABI  MCCIEI0-
HPHMEHSTS IKC-6.2 Ananusn- YEeCKHX IIPOLIECCOB, OC- JIOBaHUS TEX- | BAHUA  TEXHOJIO- | JIOTMYECKUX IIPOLEC- | BAHUS TEXHOJOIHU-
. pyeT npaBuiia Tex- HOJIOTMYECKUX | TMUECKHX  IIPO- | COB, OCHOBHBIE 3Ta- | YECKUX IIPOLECCOB,
IIPOLIECCHBIN . HOBHBIE JTAIlbl M IPHH-
HOMKO B IpaK- HUYECKOU JKCILTya- LHIBI [IPOSKTHPOBAHHSA IIponeccoB, IeCCOB, OCHOB- | IIbI u IMPUHIOUIIBI | OCHOBHBLIC 3Tallbl U
> TN TEXHOJIOTHYe- OCHOBHBIE Hple JTamlbl M | IPOEKTUPOBAHHUS HOPUHIUIBL  [TPOEK-
THHECKOU JeS- | e oTOR WHHOBAMOHHOTO TCXHO- | 3ramp1 U | IPUHIMIIBI  [PO- | KHHOBAIIMOHHOTO THUPOBAaHUSI HMHHO-
TCJILHOCTH, CO- JIOTHYECKOT0 000py10- PUHIMIIBI CKTUPOBAHUS HH- | TCXHOJIOTMYECKOTO BallUOHHOI'O  TEX-
4ETaTh TEOPUIO HegTerasosoro BaHUS MIPOEKTUPOBA- | HOBAIIMOHHOTO 00opyaoBaHus HOJIOTUYECKOTO
W IPAKTHKY B KOMILIEKCa 1 METO- HHUS ~ MHHOBA- | TEXHOJIOTHYECKO- 000pyI0BaHUS
COOTBCTCTBIN © JI0B yIIpaBJICHUs pe- IIUOHHOTO ro 000pyIOBaHHS
. KUMaMHU MX paObOThI TEXHOJIOTHYe-
BLI6paIV{H0H ckoro  oGopy-
cdepoit npo- JOBAHHUS
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Kox u Hanme-
HOBaHHUE KOM-
METEHIINU

deccruonanbHOU
JCSITeIIbHOCTH

Kox n HaumenoBa-
HUE€ WHJUKATOpa J0-
CTHO)KEHMS KOMIIE-
tenuuu (MAK)

Kon u HanMeHOBaHUE
pe3ynbrata o0y4eHus 1o

Kputepuu oniennBanus pe3ysibTaToB 00y4eHUs

AUCHIUIITIAHE 1-2 (0-60) 3 (61-75) 4 (76-90) 5 (91-100)
(MonyIio)
Ymeth (Y2): UCIONIb30- | HE yMEET HC- | yMEeT HCHOJIb30- | yMEET UCIIOJIb30BaTh | YBEPEHHO  YMEET
BaTh METOJAMYECKHE OC- | HOJIb30BATh BaTh METOJWYC- | MCTOJIMYECKHE  OC- | UCIIOJIb30BaTh Me-
HOBBI HCCIICIOBATEIIb- METO/IMHECKUE | CKHE OCHOBBI MC- | HOBBL  MCCIEJ0BA- | TOAUYECKHE OCHO-
. OCHOBBI HC- | CJICJOBATCIbCKOM | TEIIBCKOM  JCATENb- | BBI HCCIIeI0Ba-
CKOM JIeSITCIIbHOCTH JIS .
cleAoBaTeIb- | JACATEILHOCTH HOCTH JUISl PEIICHMS | TEIbCKOW JIEsITeIb-
PCIICHIA 33712t COBCp- CKOH JesTenb- | s pelieHHs 3a- | 3a/1a4 COBEpIIICH- | HOCTU JUIS pellie-
HICHCTBOBAHUA TEXHOJIO- | yoctn mast pe- | Ja4  COBEPIICH- | CTBOBAHUSA TEXHOJIO- | HUS 3a7ad  COBEp-
TUYECKOr0 000pyI0Ba- IICHUSI 3a/a4 | CTBOBAaHHUS  TEX- | THYECKOT0 000pYO- | HIEHCTBOBAHUSA
HUS U PEKOHCTPYKLIUU COBEPIIICH- HOJIOTHYECKOTO BaHMS M  PEKOH- | TEXHOJOTHYECKOTO
IIPOM3BOJCTBA CTBOBaHUS 000py/IOBaHUsI | | CTPYKIIUU npous- | 00OpyIOBaHUS |
TEXHOJOTHYEe- | PEKOHCTPYKIIMU BOJICTBa PEKOHCTPYKITUHI
CKOTO 000pYy- | MPOU3BOJICTBA. IPOU3BOJICTBA
noBaHUsA W pe- | McnbIThIBaeT 3a-
KOHCTPYKIIMU | TPYJAHCHHUS,  HE
MIPOU3BOJICTBA | MOKET JlaBaTh
ITOCHEHUS
Bnagets (B2): uccneno- | He Briajeer uc- | cnabo BJIQJICET | BIAJICET HCCIEAO0BA- | yBEPEHHO BIAJeeT
BaTeIbLCKUMH METOJIaMU CJI€10BaTCIIb- HnCCiaca10BarTciib- TCIbCKUMHU MCETOJa- | UCCICI0OBATCIIb-
1 CPEJICTBAMH COBEp- CKUMH METO- | CKHMU METOJaMH | MU M CPEACTBAMHU | CKUMH METOJaMU U
JaMH W Cpell- | U CPEJCTBAMH CO- | COBEPIICHCTBOBAHUS | CPEICTBAMHU co-
IIIEHCTBOBAHUS TEXHOJIO-
5 CTBaMH CO- | BEPIIIEHCTBOBA- TEXHOJIOTHYECKOTO BEPILIEHCTBOBAHUS
THHCCKOTO 060pynoBa- BEPIICHCTBO- HUS TEXHOJIOTH- | 000PY/JIOBaHUS M Pe- | TEXHOJIOTHYECKOTO
HUS 1 PEKOHCTPYKIUU BaHUS TEXHO- | YECKOTO  00OpY- | KOHCTPYKIMM  Tpo- | OOOPYAOBaHUS U
IIPOU3BOACTBA JIOTHYECKOTO JOBaHUSI U pe- | U3BOJICTBA PEKOHCTPYKLIUU
000py/lOBaHusl | KOHCTPYKITUH MIPOU3BOJICTBA
WU PEKOHCTPYK- | IPOU3BOJICTBA
005078 POU3-
BOJICTBA
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Kox u Hanme-
HOBaHHUE KOM-
METEHIINU

Kox n HaumenoBa-
HUE€ WHJUKATOpa J0-

Kon u HanMeHOBaHUE
pe3ynbrata o0y4eHus 1o

Kputepuu oniennBanus pe3ysibTaToB 00y4eHUs

CTIKCHHS KOMITC- AUCIATIIAHC 1-2 (0-60) 3 (61-75) 4 (76-90) 5 (91-100)
tenuuu (MJIK) (MonyIio)
IKC-6.3 [Tnanupo- | 3uath (33): MmeToabI 00- HE 3HaeT Me- YaCTUYHO 3HAET | 3HAET METOJbl O0pa- | B COBEPILECHCTBE
BaHME U pa3paboTka | paGOTKH MPOMBICIOBBIX TOJIBI 00pa- METOJIbI 00paboT- | OOTKH IMTPOMEBICIIO- 3HAET METO/IBI 00-
NPOM3BOJICTBEHHBIX | TAHHBIX C TOMOIIBIO OOTKM IIPO- | KU IPOMBICTIOBBIX | BBIX JIaHHBIX C MO- paboTKU TPOMBIC-
MBICIIOBBIX JAHHBIX C TIOMO- | MOIIBIO PA3JIUYHBIX | JIOBBIX JJAHHBIX C
MIPOLIECCOB C YUETOM | PAa3IMYHBIX IPOrpaMM-
. JTAHHBIX C [I0- | UIbIO PA3IMYHBIX | IPOrPAMMHBIX KOM- | TOMOUIBIO Pa3/Iny-
HOBBIX TCXHOJIOTHH, | HEIX KOMILICKCOB MOIIBIO pa3- NPOTPAaMMHBIX | TUIEKCOB HBIX TIPOTPAMMHBIX
MaTepHasoB 1 000- JMYHBIX [IPO- KOMILICKCOB KOMILICKCOB
pyIdOBaHU IPaMMHBIX
KOMILIEKCOB
Ymers (Y3): uHTEpmpe- | HE ymeeT HH- | c1ad0 MOXKET HMH- | YMEET WHTEPIPETU- | YBEPEHHO  YMEET
TUPOBAaTh  PE3YJbTATHI | TEPIPETUPO- TEPIPETUPOBATh | POBATh PE3YIbTATHl | HHTEPIPETUPOBATD
reopu3NYecKux M THJ- | BaTb pe3yibTa- | pe3yJlbTaThl Te€O0- | TEOPU3NYECKUX W | pe3yJbTaThl  TI'eo-
POIMHAMUYECKUX HUCCle- | Thl  reopusu- | GU3NYECKuXx | | TUAPOAMHAMUYE- buznueckux u
JOBaHHIA YECKHX W THJ- | THAPOJUHAMUYE- | CKHX HCCICIOBAaHUN | TUAPOIMHAMHYE-
polMHaMuYe- | CKUX HCCIeI0Ba- CKUX  HCCIIE0Ba-
CKMX uccaeno- | Hui. [lomyckaer HUM
BaHUI OIIMOKHU
Bnagers (B3): HaBbikamu | He BlIajeeT | c1abo  BJajieeT | BIaJE€eT HABbIKAMU | YBEPEHO  BIAJEET
MPOEKTUPOBAHMS TPOU3- | HABBIKAMU HaBBIKAMHU  TIPO- | IPOEKTUPOBAHUS HaBBIKAMHU  TPOEK-
BOJCTBCHHBIX W TEXHO- | IPOEKTUPOBA- | CKTUPOBAHUS MIPOU3BOJICTBEHHBIX | THPOBAHUS IPOU3-
JIOTHYECKUX IPOLECCOB | HUSI MPOU3BOJ- | MIPOU3BOJACTBEH- | U TEXHOJOTHYECKUX | BOACTBEHHBIX u
He(Tera3oBOi OTpaciIn CTBEHHBIX W | HBIX W TEXHOJO- | IPOIECCOB He(Tera- | TEXHOIOTUIECKUX
TEXHOJIOTUYEe- | TMYECKUX  MpO- | 30BOM OTpaciu nporeccoB Hedre-
CKMX TIpOLIEC- | IECCOB HedTera- ra30BOi oTpaciu
COB HedTera- | 30BOi oTpaciu

30BOM OTpaciu
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[Tpunoxenue 2

KAPTA
00ecre4eHHOCTH TN CHUILTUHBI (MOYJIs1) y4eOHOI M yU4eOHO-MeTOANYecKOil JIuTepaTypoit
HucuumirHa MeToabl KOHTPOJIA 32 IKCILIyaTaluueid MecTOPOKIeHUu s
Kopn, nanpasnenne noarorosku 21.03.01 Hedrerazosoe nesno
HanpasienHocts Ikeniyaranmus u 00caykuBaHne 00beKTOB 100b1Yu HedTH

Hanu-
KonTuHreHT e
ObecrieueH-
Komuue- oOyJarommx- JJIeK-
Ha3zpanue yueOnoro, yueOHo- HOCTH 00yu4a-
Ne CTBO 3K- Csl, UCIIOJIb3Y- TPOHHO-
METOJIMYECKOr0 U3JJaHUsl, aBTOp, M3/Ia- IOLUXCSA JIUTE-
W TEJBbCTBO, BUJ U3aHUS, TOJl U3aHHSI 3CMILIAPOB | TOIHX Y- aTypoi ro Bapi-
’ ’ B bIIK 3aHHYIO JINTE- p Zp ' aHTa B
%0
patypy 9BC
(+1-)
CunnoB, M.A. Metoasl KOHTpoOJs 3a
JKCITyaTalueil  MeCTOPOKIICHUS
1 yaeOHOo-MeToin4deckoe mocooue / MLA. DneKTp. 100 100 +
Cunno, M.M. 3a6oeBa, J[.A. Ocrar- pecypc
yyk. — Tromens : TioM[HI'Y, 2016.
—44 c.
Crpenbuenko, B. B. ['eopusnueckue
UCCJIEIOBaHMSI CKBaXHUH: yueOHUK / B. ekt
2 | B. Crpenpuenko. - M.: Henpa, 2012.- P- 100 100 +
pecypc
551 c.
Arogapos, A.K. CoBpemeHnHsle reodpu-
3UYeCKHe U TUAPOJAMHAMUYECKUE HC-
CIeIOBaHUS HEPTCHHBIX W Ta30BBIX SeKT
3 | ckBaxkuH : ydeOHoe mocobue / A.K. ec I; ' 100 100 +
SArodapos, .M. Knemenko, /I.B. Ho- peeyp
BocelloB. — TrOMeHb TromM[HI'Y,
2013. — 140 c.
/

H.o.3aBenyromero kadenpoi

/ (noanincs)

«31» 08 2020 1.

W P.JI. Tatnieie




Jlono/IHeHNs1 ¥ U3MEHEeHUsl
K pabouell mporpamMMe AUCHHUILIMHBI (MOLYJIs1)

Ha 20 -20 y4eOHBIii rox

B paGouyto nmporpamMmy BHOCSTCS CIEIYIONIUE JOMOTHEHHS (I3MEHEHNU):

I[OHOJIHGHPI?I 1 U3BMCHCHUA BHEC!

(OondicHoCcmb, YueHoe 36aHue, cmenets) (noonucy) (1.0. ®amunus)

JlonostHeHUsT (M3MEHEHHs) B pab0vyro MpOoTrpaMMy pacCMOTPEHBI B OJJOOPECHBI Ha 3aceqaHuu Kadeapsl

(Haumenosanue kaghedpwi)

[IpoTokoi oT « » 20 . Ne .
W.o. 3aBenytomiero kadeapoit P.Jl. Tatneie
COI''TACOBAHO:

W.o. 3aBenyromiuii BeIycKaromiei kapeapoit/

PykoBonuThs 00pa3oBaTenbHOM pOrpaMMbl P.JI. Tatnbie
« » 20 1.
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