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1. Ilesu v 3a7a4M OCBOEHUS M CITUNJINHbBI

L[eJIBIO JHUCLHUITIIMHBI «I/IHTepHpeTaHI/IH THAPOANHAMUYCCKUX HCCHCHOB&HHﬁ)) SABJISICTCA TIPpH-
o6peTeHHe er'IY6J'IeHHBIX 3HaHUK B 00JIacTH TEOPCTUUCCKHUX OCHOB TEXHOJIOITMU U TEXHUKH IIPOBCIC-
HUA W UHTCPHIPECTAIMU IMOJTYYCHHBIX PC3YJIBbTATOB THAPOAWMHAMHNYCCKUX I/ICCJIGIIOBaHI/Iﬁ J1aCToB U
CKBa’>KHH.

3agauyu AUCHMILINHBI:

—  Hay4uTh OOYYAIOUIMXCS HMCIOJB30BATh MOJYYECHHBIC 3HAHHS IO ONPENEICHUI0 (HIbTpa-
LMOHHBIX U EMKOCTHBIX [TaPaMETPOB MPOJAYKTUBHBIX IJIACTOB;

— pa3BuTHE y O0yYarOMIUXCS CIIOCOOHOCTH PEaM30BhIBATh MPUOOPETEHHBIC HABBIKH MPOBE-
JIEHUS] CAMOCTOATEIbHBIX THAPOAMHAMUYECKUX UCCIIEI0BaHNN CKBAYKUH U I1JIACTOB;

— 0Oy4YuTh Ka4eCTBEHHO U Ha JIOJDKHOM YPOBHE IJIAHUPOBATh, IPOBOAUTH U UHTEPIIPETUPO-
BaTh IOJIyYE€HHBIE PE3yJIbTAThl HCCIAEAOBAHUMN Ul JANbHEHUIIEro UCIIOIb30BAaHUS IPU MMOCTPOSCHUH Ma-
TEMaTUYEeCKUX M (PUIBTPALIMOHHBIX MOJIENICH IJIacTa.

—3aKpervieHue, 00001eHne, yriyoieHne U pacliupeHnue 3HaHuM, MOJIYYeHHbIX MPH U3yYCHHUH
0a30BbBIX JUCIHILIUH, TPHOOPETEHNE HOBBIX KOMIIETEHIIUI U (JOPMUPOBAHUE YMEHHI U HABHIKOB, He-
O0XOAMMBIX JUIS M3YYCHUS CICHUATBHBIX MHXKEHEPHBIX AMCIUIUIMH U JUIS TOCIEAYIOMEH TPYAOBOM
NeSITEIbHOCTH.

2. Mecto aucuuminnsl B ctpykrype OIIOII BO

I[I/ICI_II/IHJ'II/IHB. OTHOCHTCA K 4aCTH, @OpMpreMOﬁ yY4aCTHUKaMHU O6paSOBaT€J'IBHBIX OTHOIIICHUH.
HCO6XOIH/IMI)IMI/I YCIOBUAMHU IJId OCBOCHUS JUCHUIIIIMHBI ABJISAFOTCA:

3HAHHUE:

— BHAOB U THUIIOB I/ICCJIC,HOBaHI/Iﬁ CKBa’>XHH U I1JIaCTOB,

— OCOOCHHOCTEW MPUMEHEHHsI OTEYECTBEHHBIX U UMIOPTHBIX MIYOWHHBIX IPHOOPOB MPHU MPO-
BEJICHUH T'UAPOJUHAMUYECCKUX UCCIIEIOBAHNM;

- Tpe60BaHPII>i H TIOpsAdKa IMPOBCACHUA SKCIICPUMCHTOB Ha CTAHAAPTHOM O60pyI[OBaHI/II/I B
YCIIOBUAX He(i)TSIHBIX ITIPOMBEICJIOB;

— METOJUK NMPOBEACHHS SKCIIEPUMEHTAIBHBIX PadoT, UCCIIEAOBAHUM M IPOEKTUPOBaHUS B 00-
JIACTHU UCCIIEI0BAHMS CKBAKHH H IIJIACTOB.

YMEHHe:

— IUIAHUPOBATh HEOOXOIUMBIE UCCIIEJOBAHUS B KOHKPETHBIX I'€0JI0I0-TEXHUUYECKUX YCIIOBUSX;

— HCIOJB30BaTh IOJYYEHHBIE PE3YJIbTAaThl NMPOBEACHHBIX MCCIENOBAHUM Ui KOHTPOJS 3a
IIpoLecCOM pa3zpabOTKU HEPTSIHBIX U Fa30BbIX MECTOPOXKICHMIA;

— TIOJIb30BAThCS W3MEPUTEIBHBIMU MPUOOpaMU W Ppa3IMYHBIMU MeToJaMu u3MepeHuit; O
M0JIb30BaThCsl CPEACTBAMU 00pabOTKU MH(OPMAIUH.

BJIA/ICHHUE:

—  Ta30BBIX MECTOPOXKIACHUN;

—  HaBBIKaMU IIPOBEJCHUS CAMOCTOSATEIbHBIX UCCIEA0BAHNN CKBAYKUH U IIJIACTOB:

—  MeTOJIaMHU TMPOBEIEHHUS UCCIEeNOBAaHUI B 00JACTH AOOBIYM HE(PTH U Tas3a, MPOMBICIOBOTO
KOHTPOJISI U PETYJIUPOBAHUS U3BJICUEHHUS YTIEBOIOPOIOB;

— MeTOJIaMH W CpPEeJCTBaMH IUIAHUPOBAHHS U OPTaHHM3AIMU WCCICTOBAHUA U Pa3padOToK,
MIPOBEACHUS IKCIIEPUMEHTOB 1 HAOIIOCHUH.

Copnepxanue quctuiinHel «MHTepnperanus TUAPOJINHAMUYECKUX MCCIIEOBAHUMY SBISETCS
JIOTUYECKUM MPOJOKEHUEM COJIepKaHus TUCHUIUINH «[ uapaBiIuKka u ruipoMexaHukay, «PazpaboTka
He(TAHBIX MECTOPOKACHUID.



3. Pe3yabTarhl 00y4eHUsl MO0 TUCHUNIHHE
[Tpouecc u3yueHus: AMCUUIIMHBI HaMpaBiieH Ha (popMHUpOBaHHE CIEAYIOUIUX KOMITETEHITHI:

Taodnuua 3.1

KO,I[ N HAUMCHOBAaHHEC
KOMIICTCHIIM U

Kox n HaumeHoBaHue
WHJ/INKATOpa TOCTUKCHUS
kommneteHuu (MJIK)

Kox n HanMeHOBaHue pe3yabTaTta 00ydeHHUs 10
JTUCIUTIIINHE (MOJTYIIIO)

IKC-1 cnocoGHOCTH
OCYIIECTBIISITH U KOP-
PEKTHPOBATh TEXHO-
JIOTHYECKHE MPOLEC-
CBl HE(PTEra30BOTO
MIPOM3BOJICTBA B COOT-
BETCTBHU C BHIOpaH-
HOM cdepoii mpodec-
CHOHAJIBHOM JIeSITEIb-
HOCTH

MKC-1.1 Ocymectisier
BBIOOp M CUCTEMaTH3a-
U0 HHPOPMALIUHN O

TEXHOJIOTUYCCKUX npo-
meccax  HedTerazoBoro
POM3BOICTBA

3uHath (31): BUABI THAPOAMHAMUYECKUX UCCIIEI0-
BaHUH, TpeOOBAHUS K MIPOBEICHUIO, OKUTACMBIC
pe3yIbTaThl

Ymers (V1): apryMeHTHPOBaHO BBIOMPATh METOJ]

THAPOAMHAMHNYCCKHUX I/ICCJ'ICIIOBaHI/Iﬁ

Bnanets (B1): HaBbIKaMu KPUTHYECKOM OIEHKH U
aHaJM3a MOJTYYeHHBIX PE3YIbTaTOB IIPHU MPOBEJIe-
HUW TUAPOAMHAMUYECKUX UCCIIET0BAHUSIX

IKC -1.3 KoppekTtupyer
TEXHOJIOTUYECKHE TIPO-
IIECCHI C YYETOM pealib-
HOW CUTYaIlMd COBMECTHO
C CEPBHCHBIMU KOMITaHU-
SIMU ¥ CIICIIHAITICTAMU
TEXHUYECKHUX CITYKO

3HaTh (32): BUABI U TUIIBI KCCIICIOBAHUN CKBAKUH
Y TJIaCTOB

Ywmerts (Y2): nnaHupoBaTh HEOOXOAUMBIE HCCIIe-
JIOBaHUSI B KOHKPETHBIX T'€0JIOTO-TEXHUYECKUX
YCIIOBHSX

Brnanerts (B2): HaBbIkaMu TPOBECHUS CAMOCTOSI-
TEIbHBIX HUCCIIEIOBAHUIN CKBaXXUH U IJIACTOB

ITKC-3 Crioco6HOCTH
BBITOJIHATH PAOOTHI 11O
KOHTPOJIIO 0€301acHO-
cTH paboT mpH IpoBe-
JICHUW TEXHOJIOTHYe-
CKHUX TTPOIECCOB
He(Tera3oBoro Npous-
BOJICTBA B COOTBET-
CTBHHM C BBIOpaHHOU
cdepoit mpodeccuo-
HaJIbHOW JeqTeNbHO-
CTH

IMKC-3.3 OcymecTBisier
TEXHUYECKHUI KOHTPOJIb
COCTOSIHHUS M paboTOCTIO-
COOHOCTH TEXHOJIOTHYe-
CKOro 000py10BaHUs

3uatb (3 3): 0coOOeHHOCTH TPUMEHEHHUS OTeue-
CTBEHHBIX ¥ UMITOPTHBIX TJTYyOMHHBIX TIPUOOPOB

Ywmets (Y 3): ucnonp3oBaTh NOTyYEHHBIE PE3Yb-
TaThl IPOBEJICHHBIX UCCIECAOBAHUMN JJIsI KOHTPOJIS
3a MPOIECCOM pa3pabOTKU HEPTIHBIX U Ta30BBIX
MECTOPOXKACHUI

Brnaners (B3):HaBbikamMu paboThl B TPOrpaMMHBIX
KOMILJIEKCaX M0 MHTEPIPETALNU HCCIeI0BaHUN
CKBaXXMH U IJIaCTOB

ITKC-5 Crioco6HOCTH
0QOpMIIATH TEXHOJIO-
THUYECKYI0, TEXHUYE-
CKYI0, TPOMBICIIOBYIO
JOKYMEHTAIHIO 110 00-
CIIy’)KUBAaHUIO U JKC-
IuTyaTaui 0ObEKTOB
He(Tera3oBoi oTpaciu
B COOTBETCTBHUMU C BbI-
Opannol chepoit mpo-
dbeccroHaNbHOM J1es-

IMKC-5.1 Bei6op BuioB
MIPOMBICIIOBOM TOKYMEH-
Taluu, OTYETHOCTH U
IIPEIBABISAEMBIE K HUM
TpeOOBaHUS U aJITOPUTMBI
(bopMHpOBaHUS OTYETHO-
CTH

3HaTth (34): TpeOoBaHUA U MTOPSIIOK MPOBEICHUS
AKCIIEPUMEHTOB Ha CTaHJAPTHOM O0OpYIOBaHHUH B
YCJIOBHSIX HEPTSIHBIX ITPOMBICIIOB

VYmets (Y4): monp30BaThCss N3MEPUTEIbHBIMU
npubopaMu U pazIMYHBIMU METOJIAMH U3MEPEHUI

Brnaners (B4): HaBbikaMu u3MepeHuid U 0OpaboT-
KH TTOJIYYCHHBIX PE3y/IbTaTOB

IMKC-5.3 Ucnonb3yet
MIPOMBICIIOBBIE Oa3bl JaH-
HBIX, T€0JIOTUYECKUE U
TEXHUYECKHUE OTUETHI

3Hatb (35): METOAMKY MPOBEEHUS IKCIIEPUMEH-
TaJBHBIX pa0OT, UCCIIEAOBAHUI U IPOSKTHPOBA-
HUS B 00J1aCTH MCCIIeI0BaHUS CKBaXXHH U IJIACTOB

Ymers (V5): nmonb3oBaThes CpeAcTBaMu 00padboT-




TCIBHOCTHU

KU UHPOpMALIUU

Bnanets (BS): meTonamu u cpeacTBaMu MiiaHUPO-

BaHUs U OPTaHU3AIMH UCCIICIOBaHMH 1 pa3pabdo-

TOK, ITPOBCACHHUA SKCIICPUMCHTOB U Ha6HIOI[€HI/II71

4, O0beM TUCHUILIUHBI

OO0mmi 00beEM QUCHUILIMHBI COCTABIIIET 3 3a4eTHBIX equHullbl, 108 gacos.

Tabnuna 4.1.
AynutopHble 3aHATHS / KOHTAKTHas
aborTa, Jac. dopma npome-
®dopma Kypc, P CamocTosTenb- pMa I
[TpaxTu- KYTOUHOM arTe-
o0ydeHust | cemecTp JlaGopatop- | Has pabora, yac.
Jlekuun YECKHE CTanuu
HBIC 3aHATH
3aHSTHS
OuHas 4/8 24 12 - 72 3a4eT
OYHO-
5/A 24 12 - 72 3a4er
3a09HAS

5.1. CtpykTypa AUCIUTIIMHBI
-ounasi (O®O)/o4uHo-3a0uHas popma ooyuenus (03PO)

5. CTpyKTypa U coaep:kaHue TUCHUTLITUHBI

Tabmuna 5.1.1

Crpykrypa quciuuiuiv- | AyIUTOpHbBIE 3aHS-
HBI THS, Yac.
Ne | Ho CPC, Bcero, Ougeros-
mm | MP | Haumenosanue Jla | wuac. yac. Kon WK | mwie cpen-
pas JL Ilp. CTBa
pasnena 0.
Ae-
na
OCHOBHEIE CBe- 2/2 1/1 - 6/6 9/9 IIKC-1.1 | Tecr
JIEHUs O TUJIPO- ITIKC-1.3
1 1 | nuHAMHYECKHX IIKC-3.3
HCCIICTOBaHUSIX IIKC-5.1
CKBAKUH ITKC-5.3
[Tee30mpoBOI- 212 1/1 - 6/6 9/9 [IKC-1.1 | Pemenue
2 2 | HOCTB TIPOJTYK- IIKC-5.1 | 3agau
THUBHBIX IIACTOB IIKC-5.3
AHanu3 JaHHBIX 212 1/1 - 6/6 9/9 [IKC-1.1 | Pemenue
Ha HEYCTAaHO- I[IKC-1.3 | 3agau
3 3 | BUBIIMXCA pe- ITIKC-3.3
KUMax QHIIb- [TIKC-5.1
Tpanuu ITKC-5.3
AHanus 100s4u 212 1/1 - 6/6 9/9 [IKC-1.1 | Pemenue
4 4 [IKC-1.3 | 3agau
IIKC-5.1
IIKC-5.3
Mogenu cTBoIa 212 1/1 - 8/8 11/11 [IKC-1.1 | Pemenue
5 5 | cKBaXXHHBI IIKC-1.3 | 3amau
IIKC-5.3
6 6 | Mouenu ckBa- 2/2 1/1 - 8/8 11/11 IIKC-1.1 | Pemenne




KUH [1IKC-3.3 | 3amau
IIKC-5.1
IIKC-5.3
Mozenu mIacToB 212 1/1 - 8/8 11/11 [IKC-1.3 | Pemenue
7 7 [1IKC-3.3 | 3amau
IIKC-5.3
Mozenu rpaHuiy 2/2 1/1 8/8 11/11 [TKC-1.1 | Pemenue
8 8 IIKC-1.3 | 3amau
IIKC-5.3
HccnenoBanus 4/4 2/2 8/8 14/14 I[IKC-1.1 | Pemenue
ra30BBIX CKBa- [IKC-1.3 | 3amau
9 9 | xuH IIKC-3.3
IIKC-5.1
IIKC-5.3
PVT (maBnenue 4/4 2/2 8/8 14/14 [TKC-1.1 | Pemenue
10 | 10 — 00BbEM — TEM- IIKC-1.3 | 3amau
neparypa) ITIKC-3.3
IIKC-5.3
buners! k
9K3aMEHY
11 OK3aMeH
Uroro: | 24/24 | 12/12 72172 108/108

5.2. ConeprxaHue NUCIUILIAHBI.
5.2.1. ConeprkaHue pa3ieaoB JUCIUIUTHHBI (IUIAKTHYSCKUE STUHHULIBI ).

Pazgen 1. OcHOBHBIE CBeIeHHS 0 THAPOJAMHAMUYECKHUX HCCIECJOBAHUAX CKBAKIH

3amaun pemraembie nipu nomoru ['JIUC; BeIOOp CKBaKMH-KaIUTATOB JIJISl MPOBEJACHUE B HUX
ranc;

- moabop kommuiekca ['/IVUC; ananu3 auHaMUYECKUX MOTOKOB; aHanu3 AaHHbIX [ JIUC; ananu3
u nporHo3 A00sruu (PA); cTanrionapHbie ITyOMHHBIE MOHOMEPHI; OCTaIbHBIC KAaHAUIATHI TS aHAIN3a
nuHaMHu4Yeckux motokoB (AJIIT).

Pa3nen 2. IIbe30npoBOAHOCTH NPOAYKTHBHBIX J1ACTOB

YpaBHeHHe MbE30IIPOBOAHOCTHU, HAYAJIbHBIC YCIIOBUA U COCTOSAHUA CKBAXXWHBI B OECKOHEUYHOM
KOJIJIEKTOPE; pPELIeHNnEe JMHEHHOr0 MCTOYHHMKA B OJHOPOJHOM OECKOHEYHOM KOJUIEKTOPE; BIHUSHHE
CTBOJIa CKBa)KUHBI U CKMH-3()(PEKT; OECKOHEUHO JIEHCTBYIONIEE paJlaibHOE 3HaUCHNE;MBHEIIIHHUE Ipa-
HUYHBIE YCIIOBHS; CJIOXKHAsI TMHAMMKA JTOOBIUU — CYNEPIO3ULIUs BO BPEMEHH; IPOYNE CPE/ICTBA pelle-
HUA U MOACIIMPOBAHUA 3a1a4U IIbE30IIPOBOJHOCTH, (1)PI3PI‘I€CKI/II>1 CMBICJI TbE30IIPOBOJHOCTH.

Paznen 3. AHATU3 TaHHBIX HA HEYCTAHOBHBIIUXCH pPexKUMaxX (PUIbTPANMHU

[Tpouiecc aHanmu3a JaHHBIX; TpaduKU B TOTyIOTapH(PMUYECKOM MAacCIITade; MEeTOI0JIOTHS
I'’IAC; MeTon NeKOHBOMOLMK; METOI0I0THsl coBpeMeHHOro PTA; nmpoBepka mpaBHIBHOCTH JaHHBIX
(KOHTpOIb U OOECTIeueHNE KauecTBa).

Pa3gen 4. Anaau3s 1o0b14u

AHanu3 1o0b1un (MopsaaoK U Meroaonorus); rpaduk baeiicunreiima, rpaduk B 1BOIHOM Jiora-
pupmuueckoM Maciurade, rpadpuk MaTepualbHOro OanaHca, rpaduK TMHAMHKHU; CpaBHEHHE aHaIM3a
NOOBIYYM C aHAJIM30M JIaHHBIX Ha HEYCTAaHOBUBILINXCS PEKUMax (UIbTPALUH.
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Paznen 5. Moneu ¢cTB0JIa CKBAaKUHEBI
[TocTostHHOE BAMSIHUE CTBOJIA; IEPEMEHHOE BIUSHUE CTBOJIA; MOMPABKa Ha JaBJICHUE; Mepepac-
npezaenenue Qas.

Paznen 6. Moaesun cKBaskuH

Nutepnperanusa rHApOJMHAMUYECKUX UCCIECIOBAHUN BEPTUKAIBHON CKBAKMHBI, UHTEPIIPETA-
U TUIPOJIMHAMHYECKUX HMCCIICIOBAHUN HECOBEPIICHHOM IO CTEMEeHU BCKPBITHS CKBAKHHBI, HHTEP-
HpeTaI_[I/ISI FHI[pOIII/IHaMI/I‘ICCKI/IX I/ICCJIGI[OBaHI/Iﬁ CKBA>XUHBI C I‘I/II[pOpa3pLIBOM; I/IHTepHpeTaL{I/ISI FI/II[pO-
JTUHAMAYECKHUX HMCCIICIOBAHUN CKBAXKHHBI C YaCTHYHBIM BCKPBITHEM; MHTEPIIPETAIUS THIPOINHAMH-
YCCKUX I/ICCJIGIIOBaHI/IfI I‘OpI/I3OHTaJIBHBIX CKBa’XXUH, I/IHTepHpeTaHI/IH FI/II[pOI[I/IHaMI/I‘ICCKI/IX HUCCJICa0BA-
HUW TOPU3OHTAIBHOW CKBAXKHHBI C THIPOPA3PHIBOM; HMHTEPIIPETAIIS THAPOIUHAMHYECKUX HCCIEH0-
BaHI/Iﬁ HaKHOHHO-HaHpaBHeHHbIX CKBa)XHH, I/IHTepHpeTaLII/IH I‘I/II[pOI[I/IHaMI/I‘ICCKI/IX I/ICCJICI[OBaHI/Iﬁ MHO-
FOCTBOJIbHBIX CKBAKUHBI.

Pa3nen 7. Moaean miacros

Mopaenu I1J1aCTOB, OI[HOpOI[HBIfI IJ1aCT; IIaCT-KOJUICKTOP C JIBOMHOM IMOPUCTOCTBIO; MOACIIN
IUIACTOB C ABOMHOM MPOHUIACMOCTBIO; KOMIIO3UTHBIC MOJCI/IN IIJIACTOB; aHU30TPOIIKA B IJIACTC, aHa-
JIUTUYCCKUC KOM6I/IH8.I_[I/II/I MOJIEeJIeH I1IaCTOB.

Pa3nen 8. Moaesan rpanun

Pa3Hble BuApl rpaHuL; IPOCTOM HEMPOBOMAIIMN PA3IOM; IIEPECEKAIOIIMECS Pa3JIOMBI; JBa I1a-
paJIENIBHBIX Pa3jIoMa; 3aMKHYTBIE CHUCTEMBI; TPAHUIbI IIOCTOSHHOTO JAaBJICHHS; IPOHULAEMbIE U HE-
IMMOJIHBIC I'PaHUIBI; ITPOBOJAIINC PA3JIOMEIL; KOM6I/IHaHI/I$[ C ApyruMr MOACIISIMU KOJIJICKTOPOB U CKBa-
’KMH; OLEHKA IPaHUYHBIX 3PPEKTOB; F3PPEKTHl CyNeprno3uum; TUITMYHbIE OIIUOKN AUArHOCTUKU T'pa-
HUYIHOTO P PeKTa;

Pa3nen 9. UccienoBannsi ra30BbIX CKBAKUH

Cyxoit npupoansiii ra3. CootHouenust PVT HeugeanbHOro cyxoro rasa; MaTepuaibHbINA Oa-
naHc npu GpuIbTpanuu rasa; pasaeie Buabl IPR/AOF; 0cOOCHHOCTH MHTEPIIPETAIIMH THIPOANHAMHYC-
CKHX MCCJIE0BAHMI ra30BbIX CKBAKUH

Pa3znen 10. PVT (naBjenue — 00bemM — TeMnepartypa)

®da3o0Boe paBHOBECHE; KJIacCU(PUKALIMS TIJIACTOBBIX (IIFOMAOB; onucanue ¢as; CBOHUCTBA (IIrOn-
JI0B; UCIOJIb30BaHKE AaHHBIX PVT B aHanmn3e AMHAMHUYECKUX ITOTOKOB; BbIBEJICHHE CBOIMCTB U3 aHAJIM-
30B cooTHoueHui PVT; noixydenue cBOMCTB U3 Koppensauuii cootHomeHuil PVT; «kOMITO3ULIMOHHOEY
cootHomeHnne PVT ot mozaenu Tsokenoit Hegptu (1 MBO); ypaBHEHHs COCTOSTHHUSL.

5.2.2. Coneprxkanue QUCIUTLIMHBI/MOIYJIS IO BUJAM YUE€OHBIX 3aHSATHIA.

JleKIUOHHBIE 3aHATHA

Howmep pa3ne- | O6weMm, yac.
Ne
i JIa TUCLUIIIN- ODO/ Tema nexuun
HBI 0390
1 1 2/2 OcCHOBHBIE CBEJIEHUS O TUAPOJIMHAMUYECKHX HCCIEIOBAHUAX
CKBaXHH
2 2 2/2 ITpe30pOBOAHOCTD NPOAYKTUBHBIX MJIACTOB
3 3 2/2 AHanm3 JaHHBIX Ha HEYCTAHOBUBIIMXCS peKUMax (QUIbTpa-
IIUH




4 4 2/2 AHanus 1o0sau
5 5 2/2 Moenu cTBOJIa CKBAKHUHBI
6 6 2/2 Monenu CKBaKUH
7 7 2/2 Monenu niaacToB
8 8 2/2 Moenu rpaHuiy
9 9 4/4 VccnenoBaHus ra30BbIX CKBOKUH
10 10 4/4 PVT (naBnenue — 00beM — Temrieparypa)
HUroro: 24/24
Tabmuma 5.2.1
IpakTnyeckue 3aHATUS
Tabmuma 5.2.2
OO0newMm,
Ne | Homep pasnena Jac. Tema IpaKTHIECKOTO 3aHATHS
n/n JUCHMITINHEI OO/
300
1 1 1/1 WNurepnperanus KBJl ctTumynupoBaHHONM CKBaKUHBI
9 6 1/1 WuTepnperanus TUIPOAMHAMUYECKUX HCCIICAOBAHUI B 3aMKHYTOMN
00J1acTy JPEHUPOBAHUS
3 8 1/1 Hurepnperanus KB/ ¢ nepexoaHbIMU TaHHBIMU
4 2 1/1 Wurepnperanus pe3ynbratoB KB/ 1o naHHBIM MEXaHHYECKOTO Ma-
HOMETpa
5 10 1/1 Wurepniperanus KB/l npy HarHeTaHuu B IUIACT FOPSIYETO Mmapa
6 5 1/1 WuTepnperanmst KB/ ropu3oHTaIbHON CKBRXKUHBI
7 3 1/1 Wurepnperarus KIT1JI ckBakunsr nmocie I'PIT
8 9 1/1 Wurepnperarnus KB/] ckBaxuHbI IOCIe KUCIOTHONW 00pabOTKH
9 4 2/2 N3mepenue neburta Ha 3a00¢e
10 7 2/2 CkBaxxuna mnocne ['PII. JlBoitHass mopuctocth. ['eorepmuyeckas
CKBa)KHMHA.
HUroro: 12/12

JlaGopaTopHbie paboThI

JIabopatopHble paOoThl Y4€OHBIM [UIAHOM HE IPEyCMOTPEHBI

CamocrosiTesibHast padoTa CTyIEeHTA

Tabauma 5.2.3
Howmep OoBem,
Ne aszjena qac.
n/m I/;Hfun— 0D/ Tewa Bun CPC
IUTUHBI O3d0
6/6 OcHOBHBIE CBEIIEHUS O TUJIPO-
1 1 HHAMHHECKIX HCCTETOBAHISX [TonroToBKa K MPaKTUYCCKUM 3aHS-
CKBa)XUH THAM
5 5 6/6 [Tre30mpoBOAHOCTD POAYKTHB- | [IOATOTOBKA K TPAKTHYECKUM 3aHS-
HBIX IJIACTOB THAM
6/6 AHanu3 JTaHHBIX Ha HEYCTaHO- [ToaroToBKa K MPAaKTUICCKUM 3aHS-
3 3 BUBIINXCS peXUMax (HuibTpa- TUSAM
§197%051
4 4 6/6 Ananus 100s14n [ToaroroBka K MpaKTUYECKUM 3aHs-
THAM
5 5 8/8 Monenu cTBOJIa CKBaXKUHEI IToaroroBka K MPaKTUYECKUM 3aHs-
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THUSIM

6 5 8/8 Mopenu cKBaXUH [ToaroToBka K MpaKTUYECKUM 3aHS-
THUSIM

7 7 8/8 Mopenu niacToB [ToaroToBka K MpaKTUYECKUM 3aHS-
THUSIM

8 8 8/8 Mopenu rpaHu [ToaroToBka K MpaKTUYECKUM 3aHS-
THUSIM

9 9 8/8 HccnenoBanust ra30BbIX CKBa- [ToaroroBka K MPaKTHYECKUM 3aHS-
KHUH THUSIM

10 10 8/8 PVT (naBnenue — o0beM — TeM- | [ToaroToBka K mpakTUYECKUM 3aHs-
repaTypa) THSIM

Uroro: 72[72

5.2.3. [IpenogaBanue TUCIUILTMHBI/MOIYIISI BEIETCS C IPUMEHEHHEM CIIEIYIOUINX TPaIHUIIMOHHBIX
Y MHTEPAKTUBHBIX BUJIOB 00Pa30BATEIbHBIX TEXHOJIOTHIA:
- JICKIIUU: JICKOHA — BU3yaJIM3allusad C UCIIOJIb30BaAHUCM MyHbTHMeﬂHﬁHOFO Marcpuraia, JICKIUA
MPOOJIEMHOTO XapaKTepa; JIeKIus — Oecena;
- MIpaKkTUYeCKue paboThl: padoTa B mapax; WHIWBHAyaIbHAs padoTa; paboTa B rpymmnax; pazoop
NPaKTUYCCKUX CUTYaIUH.

6. TemaTuka KypcOBBIX padoT/IIPOEKTOB

KypcoBblie paboThl/IpOeKTH Y4eOHBIM TJIAHOM HE MPEyCMOTPEHEI.

7. KouTtpoJbHbie patoThl

KontpomnbHble paboThl peycMOTPEHBI TOIBKO AJIs 3204HOM opMbl 00ydeHus. OHU BBINOJI-
HATCS 110 MHAUBUAYAIBHBIM 33JaHUSIM U COTJIaCHO METOAMYECKUM YKa3aHUSIM, [IPE/ICTABICHHBIM B
nyHkre 11.4

8. OueHka pe3yJbTATOB OCBOCHUS TUCHUILIUHBI/MOIYJIS

8.1. Kputepuu orieHHBaHUS CTENEHU IOJHOTHI U KayecTBa OCBOCHUS KOMIIETEHLIMH B COOTBET-
CTBUHU C IJIAHUPYEMBIMU pe3yibTaTaMu 0OydeHus npuseaeHsl B [Ipunoxenun 1.

8.2. PeliTuHroBasi cucrema OLIEHUBAHHs CTETIEHU MOJHOTHI M KAauecTBa OCBOCHMSI KOMIIETEHIIMN
oOyuaroluxcst 00y4deHus npeacrasieHa B Tadnuue 8.1.

Tab6muna 8.1
Ne n/nn | Buasl MeponpusATHii B paMKax TEKYIEro KOHTPOJIS ‘ KomnnuectBo Oanion
1 Texymas arrecrauus
1 Tect Nel 0-10
2 Brimonnenue npaktuyeckoro 3aHsaTust Nel 0-10
3 BrinonHenue npaktruueckoro 3aHaTust Ne2 0-10
HNTOI'O 3a epByro TEKYIIYIO aTTECTAIHIO 0-30
2 Tekymas arTecTalus
1 Brimonnenue npaktuyeckoro 3aHsaTHs Ne3 0-20
2 BrimonHenue npaktudeckoro 3anstus Ned 0-10




3 Brinonnenue npaktudeckoro 3aHsatus Nes

HNTOT'O 3a nepBy1o TEKyIIyo aTTECTAIUIO 0-30
3 Tekyias aTTecTanus

1 Brimonnenue npakTiuueckoro 3aHaTus Ne6 0-10
2 BelnmonnHeHne npakTu4eckoro 3ansatust No7 0-10
3 BrimotHeHME MpakTHYeCcKOro 3aHsaThsi No§ 0-10
4 Brimonnenue npaktuueckux 3aHaTHii Ne9,10 0-10
HNTOT'O 3a BTOpYyIO TEKYIIYIO aTTECTAINIO 0-40
BCEI'O 100

9.

9.1. IlepeueHp peKOMEHIyeMOH JIUTepaTyphl npezacTasiieH B [Ipunoxenun 2.
9.2. CoBpemenHbIe ipodeccroHanbHbIe 0a3bl JAHHBIX U MH(GOPMAIIOHHBIE CIIPABOYHBIE CHCTEMBI

Y4yeOHO-MeTOANYeCKOEe M HHPOPMAIIMOHHOE 0O0ecTiedeHue TN CIUTIITUHbI

Tab6muna 9.1

Ilepeuens norosopos IbC TUY BUK

YueOHbIi HaumeHoBaHue T0KyMeHTa ¢ yKa3aHHeM PeKBU3UTOB |[CpoOK JeiicTBUs
roj
2020/2021 DNEeKTPOHHBIN KaTalor/DeKTpoHHast OubnnoTexa TIOMEHCKOTo

MHIycTpUaibHOTrO yHHBepcuTeta http://webirbis.tsogu.ru/

Jloroop Ne09-16/19 ot 18.10.2019 B3auMHOTO OKa3aHUA YCIYyT
JBYXCTOPOHHErO JIOCTyNla K pecypcaM Hay4yHO-TEXHHUYECKON
oubmnoreku ®I'AOY BO PI'Y Hedtu u raza (HUY) um. U.M.
I'yoxuna u ®I'60Y BO «TUY» http://elib.gubkin.ru/

C 18.10.2019 no
16.10.2021

Jorosop Ne 5124/2019/09-20/2019 ot 20.12.2019 Ha oka3aHue
YCIIYT MO MPEAOCTaBICHUIO JBYCTOPOHHETO JOCTYyNa K pecypcam
Hay4yHo-TexHuueckoi Oubnuoreku PI'BOY BO «YI'HTVY» u
OI'bOY BO «TromeHCKUM HHIYCTPUAIbHBI YHUBEPCUTET»
http://bibl.rusoil.net

C 20.12.2019 no
18.12.2021

JoroBop Ne 09-19/2019 ot 12.12.2019 Ha oka3aHue yciyr
JABYCTOPOHHETO [JOCTyla K pecypcaM Hay4HO-TeXHHYECKON
o6ubmnoreku ®I'bOY BO «VI'TY» u ®I'BOY BO «TromeHckuit
UHIyCTpUalbHbIA yHHBepcuTeT» http:/lib.ugtu.net/books

C 12.12.2019 no
10.12.2021

Horosop Ne5067 or 20.12.2019 nHa okazanue ycayr Io
MIPEIOCTABIIEHUIO JIOCTyna K pecypcaM 0asbl AaHHbIX «Hayunas
JNIeKTpoHHAas Onbnmoreka «eLibrary.ruy

C 01.01.2020 no
31.12.2020

I'paxnancko-npaBoBoii gorosop Ne 6627-20 ot 13.07.2020 c
000  «Ilomurexpecype»  http://www.studentlibrary.ru  mo
IpPEIOCTaBICHUIO JocTynma K 0Oa3e AaHHbIX KOHCYIbTaHT
CTyJeHTa «DJEeKTPOHHAasl OMONIHoTeKa TexHUUeckoro BY 3ay

C 01.09.2020 no
31.08. 2021

I'paxnancko-npaBoBoit ~ Ne6628-20 ot  10.08.2020 Ha
MPeIOCTaBIIEHUE JOCTYIIA K dJIEKTPOHHO-OMOINOTEUHOM crucTeMe
IPRbooks ¢ OOO Komnanus «Air Ilu Ap Meama»
http://www.iprbookshop.ru/

C 01.09.2020 no
31.08. 2021

I'paxxnancko-npaBoBoil noroBop Ne6629-20 or 25.08.2020 Ha
OKa3aHue yciIyr no mpenocrasieHuto gocryna k 9bC ¢ OO0
«M3narensctBo JIAHDy http://e.lanbook.com

C 01.09.2020 no
31.08. 2021

I'paxnancko-npaBoBoil gorosop Ne 6630-20 ot 25.08.2020 c
000 «KnoPyc Menua» Ha okazaHHE YCIYT MO MPETOCTABICHHUIO
JOCTya K OJEKTpOHHO-OmOnmoteunoit cucreme BOOK.ru

C 01.09.2020 no
31.08.2021
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I'paxkancko-npaBoBoit gorosop Ne6632-20 or 25.08.2020 ¢ | C 01.09.2020 mo
000 «Dnektponnoe wusnarensctBo FOPAWMT» Ha okazanue 31.08. 2021
ycayr 1o mpenoctaBieHuto goctyna k OBC  www.biblio-

online.ru», www.urait.ru

Horosop NelO1HDB/6258/09/17/2019 o mnoaxmouennn k | C 29.10.2019 no
HanmonansHo# 3nekTpoHHOM OmOmmMoreke u mpemocrasieHuu |28.10.2024
nocTyna K oobekraM HanmoHanbHOM 37€KTPOHHOM OMOIHOTEKH

9.3. JIunieH3MOHHOE W CBOOOJTHO pACHpOCTpaHsIEeMOE MPOrpaMMHOE OOecleYeHrue, B T.4.
OTEYECTBECHHOT'O ITPOM3BO/ICTBA!

- Microsoft Windows (loroBop Ne6714-20 ot 31.08.2020 mo 31.08.2021),

- Microsoft Office Professional Plus (ToroBop Ne6714-20 ot 31.08.2020 mo 31.08.2021),

- Adobe Acrobat Reader DC (CBo6oano-pacmnpoctpansiemoe I10)

10. MaTepuajibHO-TEXHHYECKOE O0ecnevyeHue TUCIUIIINHbI

HOMCH.I@HI/IH U1 IPOBCACHHA BCEX BUAOB pa6OTBI, NpeaAyCMOTPCHHBIX y‘Ie6HLIM I[JIaHOM, YKOM-
IIJICKTOBAHbI HGO6XOI{I/IMI)IM O60py,I[OBaHI/IeM U TCXHUYCCKHUMHU CPECACTBaAMU O6y‘-IeHI/I$L

Tabmuua 10.1

[lepeuens obopynoBaHus,

[lepeueHs TEXHUYECKUX CPENCTB 00yUdeHUS, HEOOXOTH-

Ne i/t HEOOXOAMMOTr0 JUIsI OCBOE- MBIX JIJI1 OCBOCHHS JUCIIMIIMHBI/ MOy IS
HUS JTUCUUTUTHHBI/MOJTY IS (meMoHCTpalMOHHOE 000PY/TOBAHHKE)
. KOMIUIEKT MyJIbTUMEAMIHHOTO OO0OPYIOBAHHS: TPO-
[IporpaMMHBII KOM- y A Py P
1 . €KTOP, SKpaH, KOMIIbIOTEP, AKyCTUUECKasi CUCTEMA.
wiekc «saphir»
JloxasibHasi 1 KOPIIOpAaTUBHAS CETh
. KOMIUIEKT MyJIbTUMEAMIHHOTO OOOPYIOBAHHS: TPO-
[IporpaMMHBII KOM- y A Py P
2 . €KTOP, SKpaH, KOMIIbIOTEP, AKyCTHYECKasi CUCTEMA.
wiekc «saphir»
JlokasibHasi ¥ KOPIIOpaTUBHAS CETh
KomruiekT MynbTUMeInitHOTO 000pyI0BaHUS: TIPO-
3 [Tpubop «Cymoc» €KTOP, SKpaH, KOMIIbIOTEP, AKyCTUUECKasi CUCTEMA.
JlokanibHasi U KOpIIOpaTUBHAS CETh
. KoMmiekT MynpTUMEANIHOTO 000pyIOBaHUS: MPO-
[IporpaMMHBII KOM- y A PYA p
4 . €KTOp, DKPaH, KOMIIBIOTEP, aKyCTUYECKast CUCTEMA.
wiekc «saphir
JlokanbHas 1 KOPHIOpPAaTUBHAS CETh
. KoMmruiekT MynbTUMenuitHOro 000pya0oBaHuUs: TPO-
[IporpaMMHBII KOM- y A Py P
5 . €KTOP, SKpaH, KOMIIbIOTEP, AKyCTUUECKasi CUCTEMA.
iekc «saphiry
JlokanibHasi ¥ KOpIIOpaTUBHAS CETh
. KoMmiekT MynbsTUMEANITHOTO 00OpYJIOBaHMS: TPO-
[IporpaMMHBIii KOM- y A PYA p
6 €KTOp, DKPaH, KOMIIBIOTEP, aKyCTUYECKast CUCTEMA.

iekc «saphir»

JlokanpHas u KOpniopaTuBHasA CCThb
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TborDAMMHLLA KOM KommiekT MyJabTUMEIUIHOTO 00OpYAOBaHUS: MpO-
7 pnnglcc «saphir» €KTOp, 3KPaH, KOMIIBIOTEDP, AKyCTHYECKAsi CUCTEMA.
JloxanpHas ¥ KOPIIOPATUBHASL CETh
TborDAMMHLI KOM KommiekT MynabTUMEIUIHOrO 00OpYyAOBaHUS: HpO-
8 pnngxc «saphir» €KTOD, JKpaH, KOMIIbIOTEP, aKyCTHUECKasi CUCTEMA.
JlokasibHas U KOPIIOPAaTUBHAS CETh
ToorDaMMHbLL KoM KommiekT MyabTUMEIHIHOTO 000pYyJIOBaHUS: IPO-
9 pnngxc «saphir» €KTOp, 3KPaH, KOMIIBIOTEDP, AKYyCTHUECKAsL CUCTEMA.
JloxanpHas ¥ KOPIIOPAaTUBHASL CETh
KommiekT MynabTUMEIUMHOro 00OpYyAOBaHUS: HpO-
[IporpaMMHBII KOM-
10 pnnle)Kc «saphir» €KTOP, JKpaH, KOMIIBIOTEP, AKyCTHYECKasi CUCTEMA.
JlokasibHas U KOPIIOPAaTUBHAS CETh

11. MeTtoanyeckue yKazaHHus
11.1. Meroauyeckue yka3aHus MO MOJATOTOBKE K MPAKTUYECKUM 3aHITHSIM.
Ha mpakTudeckux 3aHATUAX 00ydaroluecs u3y4aroT METOAUKY U BBINOJHSIOT TUIIOBBIE pacye-
ThI. J{ns addexTuBHON pabOThI 00yJaronuecs JODKHBI UMETh WHKCHEPHBIC KAIBKYISTOPBI H COOT-
BETCTBYIOIINE KAaHIIETISIPCKUE MPUHAAICKHOCTH. B mpoliecce MOAroTOBKM K MPAKTUUECKUM 3aHATUSAM
oOyuJaroluecss MOTyT MPUOETaTh K KOHCYJIBTALMSAM IpernoaBatesss. Hamuune KoHCIEKTa JeKIUi Ha
MPAKTHUYECKOM 3aHATUH 00s13aTeIbHO!

MeToauueckue YKazaHusl K IPAKTUYECCKUM 3aHATUAM

IMMPAKTHYECKAS PABOTA Ne 1 UTHTEPIIPETALINSI KBJI CTUMYJIN-
POBAHHOI CKBAKUHBI

Ota ckBaknHa ObuTa octaHoBiieHa Ha KB/[ mociie roxa mnu 6omee mo0bran. Tak Kak TOUHOE
BpeMs padOThl HEU3BECTHO (HO M3BECTHO, YTO OHO O0JiblIOE), TecT paccMaTpuBaercsa kak KITJ mpu
OTPULIATEIbHOM U3MEHEHUHU Ae0UTa. DTO CKBAXKMHA CTUMYJIHPOBAIOCH KUCIOTHON 00pabOTKOM.

12




STB| psia
fd
-460 |-
-480 | 2700
-500 |
-520 | 2650
-540 |
-560 | 2600

I

HJacrenue

Hebum

I

I

0

50

100

150

YacChI:

Pucynok 1 — CkBaxuHa CTUMYJIUPOBAHHAS KMCJIOTHOI 00padoTKOI

JlnarHocTHuecKuil rpag UK Moka3plBaeT MOBEICHHE, TUTUYHOE JUIsl CTUMYJIMPOBAaHHOM CKBa-
KHUHBI: OTCYTCTBHE MAKCUMyMa MPOU3BOAHOM MOKa3aTeNbHO I OTpULaTeabHOro cKkuHpakropa. Ilo-
SIBJICHUE LITyMa Ha IOCJIeTHEM y4acTKe BPEMEHHU - OOBIYHOE SIBJICHUE, KOTOPOE HE HA/l0 IyTaTh C rpa-
HUYHBIM 3¢ dexrom. HTepBaibl JOCTOBEPHOCTH NPEBOCXOAHBI AJIs BCEX NepeMeHHbIX. /laHHbIe Tak-
’KE C XOpOIIeH JTOCTOBEPHOCThIO MOXKHO HAaCTPOUTh HAa MOJEIb CKBaKMHBI C KOPOTKOH TpPELIMHON

I'PII (puc. 3).
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8PEMA 8 HAUCUHX
Pucynok 3 — Mogenb ckBaXHHBI C KOpOTKOM TpemuHoi ['PI1

JlanHble Ha HavdanpHOM HdTane BpeMeHu (ydacTok BCC) uyBCTBUTENBHBI K BEJIMYMHE
HayvalbHOTO JaBiieHus. Jlaxke n3MeHeHHs B HayaJlbHOM jaBieHuu Ha 0.1 psi OyneT BIMATH Ha MOBe-
JIeHUE JIaBJICHUs Ha paHHEM y4yacTKe BpeMeHH. JlaHHble M3MEpeHHl B paHHEe BpeMs He CIeIyIoT
eIMHUYHOMY HakJIoHy. [IpuymHa 3TOr0 COCTOMT B TOM, YTO MAacIITad BPEMEHH B JAHHBIX SIBIISETCS
HEMHOT'O HECOTJIAaCOBAaHHBIMH - 3TO OYEBUIHO U3 (aKTa, YTO U JaBJICHHE W MPOU3BO/IHAS HA 3TOM 3Ta-
e sBisAoTcs omnOouHbIMU. Beruntanue 0.064 yacoB (ST MUHYT) U3 JaHHBIX BPEMEHU NPUBOJUTH K
HAMHOTO JTy4Ille BBITIsAsAIIEMY Tpaduky (puc. 4).
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OObrunbIi rpaduyeckuii (momyaorapupMUIECKUil) aHaIN3, Kak TIOKa3aHO Ha PUC. 5, BEpOST-
HO, TIpHBEN ObI K HEJOOIECHKE K U S. DTO - U3-3a YEI0BEYECKOr0 XKEeIaHHs MPOTSHYTh MMOIyJIorapud-
MHUYECKYIO MPSIMYIO JIMHHUIO J1ajiee BHU3 M Ha3a/1 OOJIbIIIE, YEM 3TO MO3BOJISIOT TaHHBIE.

IIpsAMOJIMHEHHBIM KAHAJ ITeCYAHUKA

Cnenyrommit npumep — tect Ha KB/l nocne nepuona noroka B 720 yacos. [locnennuii yua-
CTOK BPEMEHH MOKA3bIBACT JITTUTEIBHBINA IMEPUO TUHEHHOTO MTOTOKA, KOTOPBIH SIBISAETCS XapaKTEPHBIM
JUTsl IOTOKA B KaHanaxX. EcTe HeOoubIoe pa3inuune MKy OllEHKaMu TMapaMeTpoB IJIacTa MpU aHaIH-
3e tecta kak KBJI (puc.6), nunm xak KIIJ[ (puc.7). Benuunnbl HauaapHOTO JaBJICHHS IIacTa MOJyda-
IOTCSI OTJIMYHBIMH, HO 3TO - TOJIbKO OTOMY, uTo aHanu3 KIIJ[ ucnonb3yer HayalibHOE JaBIE€HHE Pi, B
TO Bpems kKak aHanu3 KB/l ucnonbe3yer oxxunaemMoe gaBieHUE Pi B MOMEHT OCTAHOBKH CKBaYKHHBI.
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IIpakTnuyeckas padora Ne 2 Wurepnperauusi ruipoMHAMAYECKAX HCCIEI0BAHUI B 32-
MKHYTOIii 06J1aCTH JIPEeHHPOBAHHUS

Caenyroumii Tect - KB/ B razoBom muiacte. B oTiinuue ot npeablayIiero Tecta , 3ToT Mpu-
Mep ToKa3bIBaeT riaBHoe paznuuue Mexay aHamu3om KIIJ (puc.8) u KB/ (puc.9). Enunuunsrit
HAKJIOH B MOCIIEAHEE BPEMSI MOXKET COOTBETCTBOBATH ICEBAOCTAIIMOHAPHOMY PEXUMY (3aKpbITasi 00-
JIacTh JIPEHUPOBaHUs), TOIBKO eciu TecT aHanusupyercsa kak KIIJ[ (puc.8). Ouenka paccTosiHUs 10
3aKpBITON TPaHMIIBI HAXOJIUTCS B XOPOIIEM COTJIaCHM C IJIOLIA/JbI0 IPEHUPOBAHMs, OCHOBAaHHOW Ha
paccrosinuu Mexay ckBakuHamu. TpakroBka KWUJI kak KB/ He cOOTBETCTBYyeT MOBEACHHUIO HA MO-
cieqHeM stamne Bpemenu (puc.9). Eciu Mbl mpoOyeM HaJOXKUTh pelleHHe OTPaHUYEHHOTO IlacTa Ha
tect KB/I, npon3BoiHasi NaBieHHs Ha MOCJIETHEM JTarle BPEMEHU OyNeT CHIKAThCs, BMECTO TOTO,
yT0OBI pactu (puc.10).

C mepBoro B3rIsia, Ka3anoch Obl, YTO BpeMsi JOOBIYU AOCTATOYHO JUIMTENbHO (MPUOIH3U-
tenbHO 1200 yacoB), Tak kKak caMm TectT Juutcs okojo 200 yacoB. OueHb BEPOATHO, YTO BpeMs JOOBIYN
ObUIO 3aHMKEHO - 3TO BeChbMa OObIYHAs OLIMOKAa Ha MPOMBICIIE, TJe ONepaTophl 3alMChIBAIOT BpEMs
KaK IocjeqHee BpeMs, KOr/a CKBaKMHBI Oblila 3aKpblTa Ha KOPOTKUN MepHoA (YTO HEBEPHO, KOrja
HE00XO0AUMO JUIUTEIILHOE BPeMs pabOThI IEpe TECTOM).

OtoT mpuMep ObLIT IpOoaHAIU3UPOBAH, UCIOIb3Ys HOPMUPOBAHHOE TICEeB0JaBIeHUE. Tak Kak
JaBiieHHs! BBICOKU (mpubansuTensHo 6000 psia), HET HEOOXO0AUMOCTH MCIIOIB30BaTh MICEBIOBPEMSI.
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KaunoBuaHasi rpaHuna

Oto tect KB/l neMoHcTpupyeT HEOObIUHBIM HakiIOH 1/3 B mocienHee BpeMs. DTO COOTBET-
CTBYET KJIMHOBUIHOMW IpaHulie ¢ yriaom pactBopa 60° (puc. 11). UHTEepBasl 10CTOBEPHOCTH 10 IPOHU-
[[aeMOCTH HHU3KHM, TaK KaKk OTCYTCTBYeT OECKOHEYHO ACWCTBYIOLIUI paauaibHBIN MEeproJ] MPUTOKA
(cooTBeTCTBYIOIIAsA peakiys JaBieHus HauuHaeTcs cpa3y oT nepuoja BCC). IlombiTka ananmmsa ¢
Y4€TOM JBOMHON MOPUCTOCTH 3HAYUTENBHO YJIYYIlaeT COOTBETCTBUE (pUC. 12), ¢ HAMHOIO JIy4IIUMHU
MHTEpBaJIaMU JIOCTOBEPHOCTH.
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IpakTnueckas padora Ne 3 Unrepnperauus KB/l ¢ nepexoaHbiMu JaHHBIMU

Paccmotpum Tect KBJ/I, KOoTOpBIN COOTBETCTBYET 3 4yacaMm 3aKpbITUs CKBa)KMHBI mocie 18
4yacoB paboTsl. Bee nannble pacnonaratorcss Mexay ydactkom BCC u paguaibHbIM IPUTOKOM, OJTHA-
KO, TapaMeTphl IJIacTa MOT'YT OBITh OIIEHEHBI C XOPOLIMMHU HHTEpBaJIaMU JJOCTOBEPHOCTH, UCIIONB3YS
HenuHenHyro perpeccuto (puc.13). TpagunmonHslii aHanu3 XopHepa UMEET TCHACHIINIO HEJ0O0ICHH-
BaTh M MPOHHUIIAEMOCTh, U CKUH-(AKTOpP - 3TO BEpPHO BOOOIE, HO B JAHHOM NPHUMEPE YCUJIICHO M3-3a
KOPOTKOT0 nepuojia tecta (puc.14).
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I'opusoHTa/IbHASA CKBAXKMHA

EcTtp HEKoTOpBIE BaKHBIE 3aMEYaHWs OTHOCHUTEIIFHO YYBCTBHTENBHOCTH K I(P(EKTUBHOU
JUTMHE CKBa)KMHBI U OTHOILICHHWIO BEPTHKAJIbHAS/TOPU3OHTAIBHAS IPOHHUIIaeMocTH. Puc. 15 mokaswl-
BaeT HacTpoiky nanHbix KB/, ucrnons3ys usBectHyro npodypennyto aauny 1700 ¢yros, u kv/ky oT-
HomeHue 0.2, KOTopoe sBISeTCS THUIMMYHBIM JUIS TutacTa. VHTepBasbl JOCTOBEPHOCTH MPHEMIIEMBI,
OJTHAKO HACTPOHKa IPOM3BOJHOMN SIBJISETCS HEYAOBJIETBOPUTEIILHOW, OCOOCHHO B Oosiee MO3aHEE
Bpems. M3menenne appextuBHoi 1uHbl ckBaKuHBI Ha 500 ¢yToB (puc. 16) NpUBOAUT K HAMHOTO
Oonee yOeTUTENbHOMY COOTBETCTBUIO.
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Xots 3¢ deKTHBHAS UIMHA CKBOKUHBI OYCHb Ba)KHA B 3TOM TECTE, pelicHHe (PaKTUYECKU He
3aBUCHUT OT BeanuuHbI oTHOImEHHUS Kv/Ky. Puc. 17 mokassiBaet, yto, eciu oTHomnenue Ky/kn cmenartsb
MPOM3BOJIEHBIM, BEIMYMHBI HE ONPEACIAIOTCS C MPHEMIIEMBIM HHTEPBAIOM JOCTOBEPHOCTH. JTa He-
YBEPEHHOCTh MOJUEPKHYTA Ha pUC. 18, KOTOPBI MOKa3bIBAET, YTO HACTPOMKA HEM3MEHHA JaKe MpPH
kv/kn=0.1. HeoOX0oauMo OTMETHTh, YTO BeJIMYHMHA CKUH-(hakTopa Tpu u3MeHeHun Kv/ky Taroke me-
HSIETCS, TaK Kak 00a (hakTopa TECHO CBSA3aHBbI.
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IIpakTnueckas padora Ne 4 MUnrepnperanus pesyabraroB KB/ mo 1anubim me-
XaHUYECKOro MaHOMeTpa

DTO0 TECT TPYAHO UHTEPIPETUPOBATH, TIOTOMY UTO JAHHbIE ObUIM IJIOXO BHIOpAHBI U OCOOEH-
HO HEJOCTATOYHBI B 00J1aCTH OECKOHEYHO JEHCTBYIOIIETO paJnaibHOro NpuToKa. Puc.19 nokassiBaer
pa3syMHO BBINIAJALIYIO HAaCTPOMKY, HO IUIOXME MHTEpBajJaMH JOCTOBEPHOCTH. Puc.20 mokasbIiBaeT
HACTPOMKY C Pa3IUYHBIMK BETMIMHAMHE K ¥ S, HO Ha B3IJIs/I, COOTBETCTBUE MPAKTUYECKH TMOYTH TaKOE
&Ke, Kak U MpexJie. 3/1ech kKelaTelbHa MOBTOpHAas BHIOOPKA JaHHBIX. JlaHHBIE, TOJIyYeHHbIE BPYYHYIO
OT MEXaHMYECKUX MPUOOPOB, MOT'YT HHOT/a OXOIUTh HA JaHHBIE PUBEIEHHOTO IIpUMepa.
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Oto ob6brunblil mpumep KU/ moBpexaenHol ckBaxunbl. [locneqnuili Hucnagammui yJa-
ctok 3a BCC BreipaxkeH Ooisiee pe3Kko, 4eM 3TO Tpejrnonaraercsa B Mojaenu (puc.21), uro Hebmaronpu-
SITHO CKa3bIBAETCSl HA JIOCTOBEPHOCTU OMpENeNeHUs MmapaMeTpoB. AHanu3 XopHepa (puc.22) mpuBo-
JMT K 00Jle HU3KUM 3HadeHusM K u S, Ho reneparus KUJI ¢ 3THMHU TaHHBIMH HE OYEHB XOPOIIIO CO-
OTBETCTBYET JaHHBIM U3MepeHuil. CKBaKMHA TOYHO TOBPEXJIEHA, HO BEIMYMHA CKUH-(aKTOpa st
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1 10 hours

GPEMA & HACUX
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IToBpexaeHHAasi CKBAXKMHA

3TOr0 T€CTa HE MOXKET OBITh OLICHCHA TOYHO.
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IIpakTnyeckas padora Ne 5 Unrepnperanuss KB/l npu HarHeraHum B IUIACT ropsivero napa

Ot0 tect - tect KB/l npu HarmetaHuu B IjacT ropsuero napa. Peakuus naBieHus moka3bl-
BaeT 0oJiee BHICOKYIO MOJBUKHOCTh BO BHYTPEHHEU 30HE U ¢ 00Jiee HU3KOM 30HOM MOJIBUIKHOCTH BHE

3TO#l 30HEL. PaccrosHme MCXKAY ABYMA 30HAMU MOXKCT OBITh OIICHCHO, HCIIOJB3Ys paJuaibHO-

COCTaBHYIO MOJCIIb IJIACTaA.

Puc.22
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Heuntepnperupyemslii Tect

He xaxnprii TecT MOXeT ObITh MPOUHTEPIPETUPOBaH. [IpuBeIcHHOMY MIPUMEPY HE COOTBET-
CTBYeT HUKaKasi U3BECTHAsI MOJEIb TuTacTa. Bo Bceil BEpOSITHOCTH, MAHOMETP MIPEKPATHI padOTaTh.
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IIpakTnueckas padora Ne 6 Unrepnperauuss KB/l ropu3oHTAJIBHON CKBAKMHBI

Oto tect KB/l B ropu3oHTanbHOM CKBaXKMHE. DKCIEPUMEHTHPOBAHUE C MOAOOPOM pa3Iny-
HBIX BEJIMYMH OTHOIICHUSI BEPTUKAJIbHAs/TOPU30HTAIbHAS IPOHUIIAEMOCTH TTOKa3bIBAeT, YTO ITOT Ma-
paMeTp CYILIECTBEHHO CBS3aH CO CKMH-(PAKTOPOM (UTO O3HAYAET, YTO OH IUIOXO ormpeneneH). O0bru-
Hbl€ METO/bl MHTEpPIpETAllMM BEPTUKAJIbHBIX CKBa)XHMH (MeTonbl aHanmu3a Bourdet, Gringarten nmam
Horner) 3nech He mpuMeHMMBI. TecT HE JOCTUTaeT BpPEMEHU IMOCIEIHEr0 pajuajbHOrO MPUTOKA, a
BpEMS paHHETO paguaibHOro npuroka ckpsito BCC.
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8PEMA @ HACUX
Puc.26

Koporkuii Tect Ne 1

Cpasuum 1pu Texcra KB/I: tect 12, Tect 13 u tect 14. Bee Tpu Tecta UMEIOT 04EHb KOPOT-
KM€ MEePEXOAHbIE MEePUOJIbl U JOJIKHBIM 00pa3oM HE JIOCTHraroT MepHoja paaualbHOro mpurtoka. M3
3TUX TPEX TECTOB, TECT 12 - HanboIee KOPOTKUH C TOUKHU 3PEHHs HHTEpIpeTaTopa. Bel Mmoxkere moio-
OpaTh MHOTO pa3JIMYHBIX 3HAUYCHHW K ¥ COOTBETCTBYIOUIMX 3HAYEHWH S M HACTPOWKa Ha JaHHBIC B
KaXXJ0M ciyyae Oyaer xopoield. TecT CIMIIKOM KOPOTKUH, 4TOOBI JOCTHYb PagHallbHOTO MPUTOKA.
He oOmanuTech HammuueM MpsSMOM JTUHUHU Ha mojyiorapudmudeckom rpaduke (puc.28) — reHepamms
MIEPEXOIHOTO Mpoliecca Ha MOJAEIH, UCIONb3ys IOJIyYeHHbIE 3HAUEHUS, HE COOTBETCTBYET JAHHBIM
U3MEPEHUM.
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Koporkuii Tect Ne 2

Oto tect KB/l B KOTOpOM BpeMsi pabOThl CKBaXKUHBI HE OBUIO 3apErMCTPUPOBAHO (yIUBU-
TeNbHO 00bI4Has curyanus!). OH Moxer ObITh npoaHanuzupoBaH Kak Tect KIIJI. Hucxonsmas ten-
JICHIIVS B IPOM3BOJHON Ha MOCJIEIHEM dTalle BPEMEHU MOXKET OBbITh IPOMHTEPIPETUPOBAHA KaK Mep-
Basl 4acCTh NEPEXOTHOTO MIepHo/Ia B MOJIENIN ABOHHON nopucTocTu uiH kak 3¢ dext KB/I.
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Mopenb TBOWHON MOPUCTOCTH OoOecTeurnBaeT Oosiee YOSAUTENIbHYIO0 MPAMYIO JIMHUIO Ha TO-
nynorapudmuueckom rpaduxe Ha puc.32, HO Oojee HU3KHE MHTEPBANIbl JOCTOBEPHOCTH. XOTS ITOT
TECT HE TaK KOPOTOK, KaK TECT 12, 3TOT TECT BCE €Il CIMUILIKOM KOPOTKUU JUIsl IOCTOBEPHOW MHTEpP-
nperamnuu. O6paTI/IM BHMMAHUC HA TO, YTO ABC MOJCIIM, IMOKAa3aHHBIC 3/1€Ch, COOTBETCTBYIOT NdHHBIM
MIOYTH COBEPIIEHHO Ha TMOJyjorapudmuueckom rpapuke, U MOKa3bIBalOT TOJIbKO HEOOJNbIINE H3Me-
HeHus Ha Tpaduke mpon3BoaHON. CreqoBaTeabHO, KaK Mbl BUAUM, XOpOIas BU3yajdbHas HaCTpOWKa
Ha JIaHHbIE HE JOCTAaTOYHA, YTOOBI TapaHTUPOBATH XOPOIINE OIEHKU - OIEHKU MPOHUIIAEMOCTH B
JAHHBIX TIPUMEpaxX OTJIMYAIOTCS B TPU pasa, a Auana3oH OIEHOK CKUH-(pakTopa oT Hyis 10 4.4.
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GPEMA & HACUX
Puc.32
Koporkmuii Tect Ne 3

JlaHHBIE 3TOTO TE€CTa MOXHO HAaCTPOUTh Ha MOJIENb OECKOHEYHOI'O PaJualbHOIO MPUTOKA
(puc.33), aBoitHoit nmopuctoctu (puc.34), HEMPOHHUIIAEMOM rpaHuIlbl (pUc.35) WK HaA TPaHUILY C pas-
aoMoM (puc. 36). Kakas unHTeprperanus sBiseTcsd Haubosee cOOTBETCTBYHoIIENH? PakTHUECKH, HU
OJIHa U3 HUX HE MMEET MHTEepBajia JIOCTOBEPHOCTH B IpejesiaX MPUEMIIEMbIX TPaHMII, XOTS MOJEIb
OECKOHEYHOT0 MPUTOKA MMEET CaMbli Y3KHIl HHTEpBaJl JOCTOBEPHOCTH. bbl1o ObI 0MKOKOI BEIOpAThH
MOJIeJIb Ha ATOM OCHOBAaHHH, OJJHAKO, BBIOpaHHAs MOJENb, MPEXIE BCEro, JODKHA UMETh MpHeMIIe-
MbI€ HHTEPBAJIbI JOCTOBEPHOCTH.
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le-2 0.1 1 10 hours
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B mpumepax Takoro TuIia mpu UHTEPIPETAIMHN TecTa HEOOXOUMO, €CITH BO3MOKHO, UCIIOJb-
30BaTh JOIMOJIHUTEIbHYI0 HHGMOpPMAIMIO (HallpuMep, Te0JIOTHYECKHEe JaHHbIE WM JaHHBIC UCCIE0-
BAaHMI COCETHUX CKBAXHUH U T.J.). TecT 14, kaxercs, 6oee JIMHHBINA, 4eM TecT 13 (KOTOpHIid, B CBOIO
ouepenp, ABISETCS Oojee ATUHHBIM, 4eM TecT 12), oJlHaKo, OH BCE €IIe CIUIIKOM KOPOTOK IS
HaJyIeXallleld MHTepIpeTaLiy.
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le-2 0.1 1 10 100 hours
GPEMA & HUCUX

Puc.36

CpaBHenue mexay Tectamu 12, 13 u 14 noguepkuBaeT He0OXOAUMOCTb FAPAaHTHPOBATH, YTO-
OBl TeCT UMEJI JOCTATOYHYIO JUINTEIbHOCTh, UTOOBI peakus IulacTa ycrena ce0s MposiBUTh BO BCEX
CBOMX CYIIECTBEHHBIX OCOOCHHOCTSIX. B MpOTHBHOM cilydyae WHTEpIpeTanusi MOXKET ObITh HEJOCTO-
BEPHOM.

IIpakTnueckas padora Ne 7 Unrepnperanus KIIJI ckBaxunbl nocie I'PII

Paccmotpum tect KIIJ[ B ckBaxkune nocne I'PII. Bpems pa6otel ckBaxunb! (720 yacoB) He
OYCHb JITMHHO IO CPaBHEHUIO CO BpeMeHeM TecTa (mpuosmsutenbHo 80 yacoB). [laHHBIE COOTBET-
CTBYIOT MOJICNIU CKB)XHHBI C TPEIIMHONW OECKOHEYHOU MPpOBOAMMOCTHU (puc.37), XOTs HAaCTpOKa Ha
COOTBETCTBYIOIIYIO KpUBYIO 3amMackupoBaHa 3dpekrom BCC (puc.38).
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Kak u co mHorumu ckBaxkunamu nocie I'PII, naHHbIe Tak:ke MOTYT COOTBETCTBOBAaTh MOJE-
JIM TUHEHHOTO UCTOYHUKA C OTPUIIATEIbHBIM CKUH-(pakTopoM (puc.39). OTMeTHM, 4TO OLIEHKA MPO-
HHUIIAEMOCTH HE 3aBUCHT OT MapameTpoB TpenuHsl (puc. 37 u 38). CpaBHuBast oneHKH K 1 S o MeToxy
Xopuepa (puc.40) ¢ aHaTOTUYHBIMU MapaMeTpaMu, MOMyUYEHHBIMHU IO METOAY HEeTMHEHHOU perpec-
CHH, KaK U B Cllyyae MOJIO)KUTEIbHOIO0 CKUH-(aKTOpa, MoJIyyaeM, 4TO aHalIu3 XOpHepa JaeT 3aHU-
YKEHHBIE OIIEHKU 000MX MmapaMeTpoB. [IpuunHa 3TOTO COCTOUT B TOM, YTO JAaHHBIE TMPUOTUKAIOTCA K
npsIMON JTMHUM XOpHEpa CHHU3Y (XOTS OHM HAXOMISATCS BBEPXY JUIS JAHHOTO TeCTa, TaK KakK ATO -

KHI[), CJICAOBATCIILHO, UMECTCA TCHACHIHSA K IICPCOLICHKE HAKJIOHA HpHMOﬁ JIMHUMU.
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Pacemotpum Tect KIIJI, B KOTOpOoM CkBa)kmHa Obla 3aKpbITa MPUOIM3UTENBHO 3a 24 Yaca 10
ocraHoBkH Ha KII/I, uTo6s! criycTuTh MaHoMeTp (cM. puc. 41). Puc. 42 noka3biBaeT aHanu3, BKIOYAs
NPEIIECTBYIOUIMIA TMEepHOj OCTAaHOBKM, B TO BpPeMs KaK aHajIM3 Ha puc.43 urHopupyer Oosee paH-
HIOI0 OocTaHOBKY. IllyM B mpou3BoaHON MemIaer aHanu3y (BUIHBI KojebaHus B penenax Bpemenu 10
YaCcoOB M3-3a BIIMSHUSA MPEIBIIYIIeH 0cTaHOBKH). BooOIe, nmeproa kojebaHui B MPOU3BOIHON 00bIY-
HO MEHBIIIE, YEM MOJIOBHHA JJIMHBI [IUKJIA perucTpanuu. JlaHHbIe MOTYT TakK€ MHTEPIPETUPOBATHCA,

KII/{ mocJie mpeabiaye 0CTAHOBKH

UCToMNb3ys Mojienb ckBaxuHbl ¢ [ PIT (puc. 44).
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B stom crienmpudeckom mpuMepe MpeaniecTBYIOIas OCTAHOBKA CKBAKUHBI HE UMEET CyIIIe-
CTBEHHOT'O BJIMSIHUS Ha OKOHYATEeNbHbIE OIIEHKH IapaMeTpoB, OHAKO 3TO He Bcerna BepHo. Kak Be-
JMYMHA TepUO/ia MPEIIECTBYIONIeH OCTAHOBKH, TaK M MEPHUOJ MPUTOKA, KOTOPBIN clienoBal 3a mep-
BOW OCTaHOBKOH, Oosiee kopoTkue, uem cam tect KBJI. OnmHako, Tak Kak 3Ta CKBaKWHA CHUJIIBHO CTH-
MyJIMPOBaHa, peaklys IUIacTa MOXKET ObITh 3aMeueHa NMpuoOInM3uTeabHO nocie 1 yaca tecra. Cneno-
BaTeJIbHO, MPEABIIYIIAs OCTAHOBKA M MEPEXOHbIE MPOIECCHl MPUTOKA UMEIOT B JJAHHOM CIIy4ae MU-
HuUManbHbIN 3QdexT. Eciu 651 a3ppext BCC Obu1 Oonbliie, BIUSHUE MPEIbIIYIIMX NEPUOJIOB OBIIO
Ob1 Oosibiie. Boobmie, mob6ast mpenbaymas OCTaAaHOBKA CKBAKUHBI JOJDKHA OBITh BKIIIOUYEHA B UCTO-
PHIO TIPUTOKA.
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KB/l ra3zoBoii CKBaKHHBI

PaCCMOTpI/IM KBI[ ra3oBOM CKBaKHUHHI. CJ'IeI[CTBI/IH dHaJIN3a 3TOr0 TeCTa MNPAKTHUYCCKU HEC 3aBUCAT OT
TOT0, HUCIOJIB30BAJICA WM HCT IIOAXOJda IICCBJOAaBIICHUA (pI/IC 45 u 46 COOTBCTCTBCHHO). 9TO MOTO-
MY, UTO JaBJICHHA B TCUHCHHNEC TECCTA OTHOCHUTCIIBHO BBICOKH.
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Paccmotpu Tect KB/ ckBakuHBI OCe KUCIOTHON 00pabOTKU. JJaHHBIE COOTBETCTBYIOT U MOJCIH
BHBIM CKHUH-(aKTOM, i Moaenu ¢ TpeuuHoi ['PI1. Tak kak paau-
yc ckBakuHbl My=0.411 ¢yToB, ckun-akrop S=-2.317 naet >3QGEeKTUBHBII paanyC CKBAXKUHBI M€’
OTBETCTBYET MOJIOBUHE OICHEHHOU JJIMHBI TPEUTUHBI. DTO BOOOIIE
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8 Unrepnperanusa KB/l ckBakuHbI mocjie KUCTOTHOM

00padoTKu
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HeoxHo3HauHasi peakuus AaBJIeHUSs

HanHblii Tect cootBeTcTBYeT TecTy KB/ mocne anmurensHOro mepuojia paboTsl CKBaKUHBI. [lepron
pa®oThl OBLT JJIUTENEH U HEU3BECTEeH, Tak 4To TecT npoaHanusupoBaH kak KIIJ. Jlanable moryr
OBITh HACTPOEHBI HAa MOJIeNTM OECKOHEUHOTO PaauajbHOTO MpUTOKa (puc. 49), ABOMHAS MOPUCTOCTH
(puc.50), 3akpbITOi BHelIHel rpanuue (puc.51) umu rpanuna ¢ pasnomom (puc.52). UHtepBans! no-
CTOBEPHOCTHU IUIOXHE AJI MOJENEH ABOMHON NMOPUCTOCTH U IpaHMLBI ¢ pa3noMoM. Kak u B ciyuae ¢
TecToM 14, B TaHHOM IpHUMeEpe NMpH BHIOOpPE MOJENN HEOOXOAMMO HCIOJIB30BaTh JAOMOJHUTEILHYIO
nH(popmMalrio (reoJornueckre JaHHbIE WK PEe3yIbTaThl HHTEPIPETALUU TECTOB COCETHUX CKBA)KHH ).
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PeaKHI/ISI JaBJICHUA COOTBCTCTBYCT ABYM IMCPCCCKAIOMIMMCA I'paHUIIaM, Ha YTO YKa3bIBaKOT JIMHUU pa-
AWAJIBHOI'0 IMMPHUTOKA, KOTOPBIC JIC)KAT 3HAYUTCIIbHO HMHXKXC NAHHBIX OTHOCHUTCIBHO HpOI/ISBO)IHOI\/JI. 3910
OOBIUHO YBEIHUYMBAET HEOIPENETICHHOPCTh B OIEHEHHBIX pe3ynabTaTax. OAHAaKO, MOJENb 3aKPBITOM
rpanuisl (puc.51) mokaspiBaeT JydIIne UHTEPBAIBI IOCTOBEPHOCTH, IIOTOMY UTO MEPEXOJ B TICEBIO-
CTAIIMOHAPHOE COCTOSIHME CMOJICTTUPOBAH TaK, YTO OH UMEET MECTO B TCUCHUE BPEMEHU HCIBITaHus. B
CJIy4ae MOJIEJIM TPAaHUIIBI C Pa3jIoMoM (puc.52), mepexoa K ABOMHOMY YIUIy HaKJIOHA HaOI01ajcs Obl

ITO3KC JaHHBIX H3MepeHHfI.
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OTOT mpuMep TakKe WUIIOCTPUPYET TO, YTO MOXKET CIYYUThCS, KOTJa PEeaKklMHU I'PaHULl HAauMHAET
BiuaTh Ha KUJI mo Toro, kak 3akoHuwmscs 1% mepexomHbIi MUK, YTO JIMIIAET BO3MOKHOCTHU BBI-
SIBUTbH JIMHUIO PaJUAJIbHOTO MOTOKA. /[aHHBIM MOYTH COBEPILIEHHO COOTBETCTBYIOT MOJIEIH C OLIEHKOU
ckuH-(akropa rae-uulyas ot -1 1o 10 (puc. 53 u 54). MHTEepBaIbl JOCTOBEPHOCTH sl IPOHULIAEMO-
CTH BBITJISIAT B JAHHOM cllydae OOMaHYMBO XOPOIIO, TaK KaK CKUH-(PAKTOp cuuTaics GUKCHPOBAH-
HBIM, 4TOOBI WILTIOCTPUPOBATh JaHHbIN puMep. OneHKa CKUH-(haKTopa TakKe UMeeT HeIOMyCTUMBIN
MHTEPBAJl JOCTOBEPHOCTH Ul BCEX MApaMETPOB. JTO CKBA)XKMHA Ul HAJJIEXKAIIEr0 UCIBITaHUS Tpe-
OyeT 3akphITUs Ha 3a00€.
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I'opusoHTabHASA CKBAXKMHA

B nmannom tecte (puc.55) mocturaercs BpeMs MO3AHETO PaAHaIbHOTO MPUTOKA, HO, B OTJIMYHE OT Te-
cTa 6, TaK)Ke UMEETCsl IPU3HAK PAHHEr0 pajgualIbHOrO NMpUTOKa. OTHOIIEHNE BEPTUKAJIBHBIN NIPOHU-
[[aeMOCTH K ropu30HTanbHON Kv/KH HE MOXeT ObITh U3MEHEHO OYE€Hb CHJIBHO, HE BJIMSS HA HACTPOMKY
(mokazan nuana3zoH usmenenus ot 0.2 no 0.1). MmeroTcs npu3Haku MoIypaanaibHOro MPUTOKA, YTO
IpeJroiaraeT, YTo CKBaXMHA pacrojaraercs OJuke K BEpXHEW WINM HIWKHEW TpaHulle, YeM OXHa-
JIOCh paHee.
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IIpakTnueckas padora Ne 9 U3mepenne nedéura Ha 3a00e

JlanHBbIi TpuMep BHepBble npeactaBieH Meunier, Wittmann u Stewart (1985). /lanHble COOTBETCTBY-
1ot Tecty KB/I, B koTopoM aebut moToka Obu1 u3MepeH Ha 3aboe. Ha puc. 58 mpuBenen rpaduk cy-
Neprno3uluy 1eduTa ¢ sBHOM npsimoii nHuel. Hactpoiika Ha mogens BCC+ckuH ¢ uCnoiab30BaHUEM
BCEX 3HaYEHMH Jie0uTa, KaK IMoKa3aHo Ha puc. 59, obecrieunBaeT OLeHKH IMapaMeTpoB ¢ XOpolueit j10-

CTOBCPHOCTBIO.

40



S'I'B | psia I T T T T L} T
id
=
2300 “ % "
10000 | 2200
2100
5000 | 2000
1900
0 i 1800 1 1 1 1 1 1
156 158 160 162 164 hours
GPEMA & HACUX
Puc.57
fq, p)
-
Se-2 -;,-P"
" un’
“..l LI l.!'
e e
LT -
de-2 —
—
~
.|
3e-2 ol
e- —
|~
i IIporeaaemocTs, M 381
Crr 2.7e-2
T
-3 2 -1 0 (g, t)
Puc.58

Onenka koapdunmenta BCC Ha puc.59 sBisercs MaJeHbKOH, TaK Kak U3MepeHue J1eburta noTokKa Io-
YTH yCTpaHSET MOTPEOHOCTh YUUTHIBATh 3TOT 3 dexT. Ecnu nannuble neduta moToka UTHOPUPYIOTCS,
TECT MOXET UHTEPIIPETUPOBATHCS B 00bIYHON MaHepe (puc.60), 3akaHuMBasiCb HAMHOTO 0oJiee BBICO-
Kol oueHkoi ko3 purmenta BCC, HO HacTpoiika Ha 1aHHBIE HE CTONb Xopomas. OTMeTHM, YTO MpH
pacuere IpOM3BOJIHON Ha PUC.59 HUCHOIB3YETCsl BpeMsl CYNEPIO3ULIUU ¢ YYeTOM NEPEeMEHHOro 1e0u-

Ta, CIeI0BaTeNbHO, ucue3aeT auanazoH BCC u MakCUMyM MPOU3BOTHOM.
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OObennHeHe OJJHOBPEMEHHBIX Pa3MEpOB JIaBJICHUs M Je0HMTa MOTOKA, UCMOIb3Yys Mpeodpa3oBaHMe
Jlarutaca naBnenus, onucanHoe Bourgeois 1 Horne (1993), no3Bosiser HaM yBUAETh UCXOJIHOE pelie-
HUE C UCIIOJIb30BAaHUEM JIEKOHBOJIONH (pHUC.61).
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CymecTByeT o/iHa TPYJHOCTh MPH U3MEPEHUH JIeOuTa CKBaKUHBI Ha 3a00€, KOTOpas COCTOUT B TOM,
YTO MEXaHMUYECKHE PacX0JIOMEPhI TEPSIOT TOUHOCTh MPU HU3KHUX JeOuTax. DTO MOXKET MPUBECTH K 3a-
HUKEHHUIO 3aMEPEHHBIX 3HAYEHUN MO0 CPAaBHEHUIO ¢ (DaKTHMUECKUMHU 3HAUEHUSMH, 4YTO B CBOKO Oue-
pellb IPUBOJIUT K OIIMOKAM NPH BHIYMCIEHUH JIaBIEeHUs (pHC.

62). Unes npoOoBaTh 3KCTPAnoJupOBaTh HEMPEPHIBHBIN Mepexo K HyJeBOMY AeOUTYy HE OYEHb XO-
pomasi. HamHoro 6osee smydmuii moaxoa COCTOMT B TOM, YTOObI 00ecHeduTh OBICTPOE 3aKpbITHE
CKBA)KUHBI.

KB/l noBpex1eHHON CKBAKHUHbI

Otu gansble npusenu Bourdet, Whittle, Douglas and Pirard (1983) u npuBenens! B Tabnuie 4-3 KHH-
ru Sabet (1991). KN/ - knaccudeckuil mpumep peakluy MOBPEXKIEHHON CKBaXKUHBI, KOTOPBIN TaKkke
MO3BOJISIET YBUAETh 3()(PeKT cynepno3uiyu BpeMEH! C Y4eTOM HpPEeAbIAYIIEro Meproaa NpuToka (Ko-
TOpPBIA B JJAHHOM CiIy4ae MMeN JJIUTeNbHOCTh TONbko 15 wacoB). I'paduk oT peanbHOro BpemMeHu
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(puc.63) neMOHCTPUPYET HHUCXOIAIIYI0 MPOW3BOIHYIO, BhI3BaHHYIO 3¢ (eKkTaMu pocTa JTaBJICHHS.
Brenenue 3¢ dexTuBHOTO BpeMeHu (prc.64) ycTpaHseT Takoe oBeAeHHe rpaduka.
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DTO TECT TaKXke SBJISIETCS XOPOIIUM MPUMEPOM 0OMaHUMBOCTH rpaduka XopHepa. Tak Kak JaHHBIC B
tecte KB/] Bcerma nmpuOiamxaroTcs K MpSIMOUM JIMHUU Ha TOTyJIorapuMUYecKoM Tpauke CHU3Y, TO
MMEETCS €CTECTBEHHAs YeJoBeYecKash TEHJICHIIUS PUCOBATh MPSIMYyH0 XOpHEpa CIUIIKOM KpyTO
(puc.65), yTO MPUBOAUT K 3aHUKCHHBIM OILIEHKAM MPOHHUIIAEMOCTH M CKUH-(AKTOpa, KOTOPHIC SBIIS-
IOTCSl CIIMIIKOM HHM3KHMH, a OLIEHKa KOHEUHOIr'O JABJICHHUS CIMIIKOM BBICOKOW. IIpoBoas mpsmyto
XopHepa MpaBUIIbHO, OCHOBBIBASICh HA HACTpOWKe Ha (aKkTHdeckue AaHHbie (puc.66), momydaem 00-
Jiee BBICOKHE OIICGHKH TPOHMIIAEMOCTH W CKUH(paKTopa. JlaHHBIE CKOpee TOIBKO MPHUOIUKAIOTCS K
MPSIMOM JIMHHUH, YeM CJIEIYIOT €i B TeYeHHE JTI000T0 Meproa.
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/IBoiiHast mopucrocTh. ['eoTepMuyeckasi CKBaKMHa

00JIBIIMM 3HAYEHHEM NTPOBOJUMOCTH (pHC.

68).
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/[BoiiHasi MOPHUCTOCTH

OTOT npuMep peakluy Iu1acTa ¢ JABOMHOM mopucrocThio npusoauin Bourdet u ap. (1984), a nannbie
BHECEHbI B Tabnuiy 6-3 kHuru Sabet (1991). I'paduk npousBoHOI (puc..69) nmoka3piBaeT HACTPOHKY
C TPUBSA3KOW K MMHUMYMY INpPOM3BOJHON (TIOBEAEHHUs JBOWHOM mopuctocTH). Jlydine BBIMIAAUT
HACTPOWKA C TPUBS3KON K BEIMYMHE TIEPETOKOB MEXKIY JABYMS cHCTeMaMmHu rmopuctocTa (puc.70), xo-
TS B 9TOM CJIydae MHTEPBaJI JOCTOBEPHOCTH IPH OIEHKE W JOBOJIBHO IIOXOM.
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I'eorepMuyeckasi CKBaKuHa

HMansbiii npumep coorBeTcTByeT TecTy KB/I B reorepmuueckoil ckBaxkuHe. Tak Kak re0TEpMHUYECKHE
CKBa)XMHBI OOBIYHO pabOTalOT B TPEIIMHOBATHIX IUIACTaX BYJIKAHUYECKHX MOPOJ, OHU YacTO MOKa3bl-
BalOT MOBE/ICHUE BBICOKO CTUMYJIMPOBAHHON CKBAXKMHBI (JJa)Ke MPUTOM, YTO OHU PEIKO CTUMYIUPY-
F0TCs1). DTOT MPUMEP MOKHO XOPOIIIO HacTpouTh Ha Mojiens ¢ I'PII (puc. 71) umu moaensb ¢ G0IbIIAM
OTpHUIATEeNLHBIM CKUH-(PakTopoM (puc.72). bonbmoit kodpdunrent BCC 00bueH B reoTepMHUYECKIX
CKBa)XMHAX M3-32 O0JIBIIOr0 00BbeMa CKBaXXHMHBI U OOJIBIION C)KUMAeMOCTH MapoOBO-BOJIHOW CMECH B
CKBa)KHHE.
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11.2. MeToauueckue yKa3aHus MO MOATOTOBKE K JIAOOPaTOPHBIM padoTam.
JlabopaTopubie pabOThl Y4EOHBIM TIJIAHOM HE MPETyCMOTPEHBI

11.3. MeTtoanueckue yKa3aHus 110 OpTaHU3aIUN CAMOCTOSTETbHON paOOTHI.

CamocrosTenbHast paboTa 00yJarommxcs 3aKII04aeTcs B MOJIYyYeHUH 3aJjaHuil (TeM) y mpenojaBaTens
I MHAWBUAYalIbHOTO ocBoeHUs. [IpernonaBaTenpb Ha 3aHATUN Aa€T PEKOMEHJAIlMU HEOOXOAUMBIE ISt
OCBOCHHS MaTepuayia. B xone camocToaTenbHON paboThl 00YyJarOIINeECs JOKHBI BBIMTOJIHUTD TUIIOBHIE
pacyeTbl, NOArOTOBUTHCS K BHITIOJIHEHHUIO SKCIIEPUMEHTOB (MCCIEI0OBAaHUN) U U3YUUTh TEOPETUUYECKHUM
Matepuan mo pasnenaMm. OOydaromuecss JOJKHBI MOHMMATh COJEp>KaHUE BBITOJIHEHHOW paboThI
(3HaTh ompezaeNeHUs MOHATUH, YMETh Pa3bsICHUTh 3HAaYEHHUE U CMBICI JI000T0 TEPMHHA, UCTIOIb3Ye-
MOT0 B paboTe H T.I1.).
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11.4 Meronuyeckre yka3aHus K BBIITOJHEHHIO KOHTPOJIBHOU PabOTHI
Kaxxnprit 00y4aroniuiicss CaMOCTOSITENIFHO B OTACIBHON TETPaJH BBITIONHSCT PEIICHHUE 3a71a4 110
BapuaHTy. Homep BapuaHTa COOTBETCTBYET MOPSIAKOBOMY HOMEPY CTYIEHTA IO CIIHCKY.

3agaua Ne 1
Ipudau:keHHOE AHAJTUTHYECKOE PellleHue 3a/1a4 JIMHEHO PuIbTpanuu MeTo10M CpeIHEeB3Be-

menHoro norenuuasna (CBII)

CxBaxuna paguycom I, = 10Cm pacnonoxeHa B LIEHTpE KPYroBOIO ILIACTA PagHyCoOM
R, =350m (puc.1). Kosppuumenr nponmmaemoctn miacta K=0,8D, romumna mnacra
h =12 m, nunamuueckuit K03(ppULMEHT BA3KOCTU HEPTH L = 5cll . Onpenenuts 1eOUT CKBAXKKUHEI,

curTasd, 4ToO 3aJICKb II0 KOHTYPY paanyca RK YaCTUYHO HCIIpOHHUIacMa. KOHTyp IHUTaHUA IIPCACTaB-

nsier co0oM B ILIaHe Jyry okpyxHoctH paguycoM R ¢ nenrpansueiM yrom o =120 ©. Jlasinenne

2
Ha KoHtype mmranus P, =279 Mlla=285 Kec/ cm®, npaBneHue Ha 3a00€ CKBaKHMHBI

p. =784 MIlla=80 KZC/CMZ .

Pucynok 1 - CkBaxuHa pacrosoXeHHas B LIEHTPE KPyrOBOTO IJI1acTa

MeToauueckue PE€KOMEHIAIUHA MO PECIICHUIO 3a/1aYM

3akoH [lapcu it muHEHHOro pexxuma QUIbTpalMi HEC)KUMaeMOM KUIKOCTH (He(TH) UMeeT

BUJ:
V =grad ¢, (1)
rac
k-P
p=——, (2)
y7]

K - nponunaemocts, P = P+ - Q- Z - npusenennoe nasnenue, A - ko3QQUIMEHT TUHAMU-

4eCKOW BSA3KOCTH (ionna, O -MIOTHOCTh (piaronna, J -yckopeHue cBOOOAHOrO MajieHus, Z- BEPTH-
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KaJibHasl KOOpAMHATa BJIOJIb HAMIPABJIEHHOW BBEPX OCH alIUIMKAT. Y paBHEHHE HEPa3pbIBHOCTH MMEET
BH/

divv =0. (3)

[Tocne moxcranoBku (1) B ypaBHeHHe (2) OTHOCHTEIHHO MOTEHIMATA CKOPOCTH (DUIBTpALUN

nosty4aeM ypaBHeHue Jlarmaca
div(grad ¢)=0. (4)

Jis mutockomnapasuienbHoi GuinbTpanuu ypaBHeHue Jlamnmaca (4) B HOJSPHBIX KOOpIUHATAX

HMEET BUI

2
0((20),

or or ) 00?> ©)

['paHnuHbIE YCIOBHUS, C KOTOPBIMU CIIEyEeT UHTETPUPOBaTh ypaBHEHHE (5), B COOTBETCTBHUHU C

YCJIOBHUSMHU 3a1a41 TaAKOBBI:

kR, 5
gﬁ‘r:r =@, =— , 3a/laHHOE 3a001HOE JaBIICHUE; (6)
‘ H
k-P,
gﬁ‘r:R =@, =— , 34JJAaHHOE JIaBJICHNE HA KOHTYpPE ITUTAHMUS; (7)
0<f0<a=120°

op .

= =0, ycloBre Ha HEPOHUIAEMOH YacTu xyru paguyca R . (8)
r =R

a<0<2rw
CrnoxHoCTb 3a/1a4u 00yCJIOBJIEHA HAJIMYMEM CMELIaHHBIX KpaeBbIX ycioBuil upuxie u Heil-
MaHa Ha KPYroBOM KoHType paauyca R .
Jns pemienus kpaeBoi 3anauu (5), (6), (7), (8) BpeMeHHO 3aMeHUM KpaeBoe ycioBue [upuxie

(7) na xpaeBoe ycnoBue Helimana

0
@ =V, = const, (9)
r=R

0<0<a=120°

rae Vo HEKOTOpas IOJUIEXallas ONPENEIECHHIO IOCTOSHHAsA, BhIpaXKaromas CoOOM cpeaHee

3HaYEHHUE PaAMAIBHON COCTABJIAIOIIEH cKOpocTH (uubTpamuy Ha ayre ¢ yriaom o =120 ©.

3amenum 00a kpaessie ycinous (7), (8) Ha ogHO KpaeBoe ycinoue Heitmana

op|  _
ol =10 (9)

Trac f (9) HCKOTOpAasa nmoiekamias onpeacICHuIo (byHKI_[I/IH. 3Ty (I)YHKI_II/IIO MOKEM MOJCIUPO-

BaTbh, HAIIPUMEP, B BUJIC
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J,+9,:c0s@+g,-sind+9,-cos260+4g,-sin28, ecmu 0<0<a
f(0)= (10)

0, ecmu a<0@<L2r’
I/ § - HEKOTOphIe HeomnpeaeneHHbie kKodhdumentsl. st OThICKaHUST HEONPEACIEHHBIX KO-

>GduLHeHTOB MPUMEHUM METOA KoJuoKamu. s sToro Beibupaem cucremy touek 6, j=1+N Ha

k-P
ayre 0 <6 < o koHTypa NUTAHUSA U 10 TPAHUIHOMY YCIOBHIO (p‘rzR =@, =- K
0<f<a=120r y7i

coCTaB-

nsiem niepeonpenenennyo CJIAY otHocutensHO K03 duimeHToB g

oR0)=—KP o1,
Y7,

N3 nocnequenn CJIAY, koTopyro peliaeM METOJIOM HaUMEHBIIMX KBaApaToB, HAWJEM BCE KO-

s¢dunmentsr g . [locne sToro BeramcisieM n1eOUT U pacrpenenenue aapieHus. DakTHYECKH MOITyIuM

TOYHOC PCIICHHUE 3a/1a4u.

Pemmenue 3anaun (5), (6), (8), (9) Oynem uckateb B BUE psaa

p=@.+A -In [rLj+if~n(r)-cosn6’+§n(r)-sinn6?, (10)
c n=1

~

rac AO - HCKOTOpasd IMOKa IIPOU3BOJIbHAA IIOCTOsIHHAA, a fn (I‘) n gn (r)' IIOKa HCOIIPCACIICH-

ubie Gynkuun. [Tocne noacranoeku (10) B ypasHenue (5) otHocutensHo obenx dynxumit f (I’) u

J, (I‘) II0JIy4aeM OJHOTHUIIHOE YpaBHEHUE

r-—|r-——~=|-n°-f

11
dr dr (1)

d| df,r) 2 F (1) 0.

Ob6mee pemenue ypapHenus (11) umeer Bua

iE‘n (r) =Cy, (I’Lj +Cy [r?cj , (12)

rie C;, u C,, - NIpOU3BOJIBHEIC TTOCTOSHHBIC. AHATOTUYHO, 1 QYHKIHH gn(r) oJIy4aem

gn (r): C3n LFLJ +C4n (r?cj ' (13)

rmue C3n u C 4n - TOXKE IPOU3BOJILHBIE MOCTOSHHBIE. [IPOM3BONILHEIE OCTOSHHBIE Ao Cln,

BBIPAKECHHE

C2n , C3n )41 C4n yAaeTCd YTOYHUTL C IIOMOMIBIO I'PAHUYHOI'0 YCJIIOBHA HAa KOHTYPC CKBAKUHBI. Ilon-
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crasisis (12), (13) B (10), a mocne atoro psax (10) B (6), amist mepeyUCICHHBIX TPOU3BOIBHBIX MTOCTOSTH-

HBIX Noixy4uM Beipaxenus: C,, = , Co = = B,,. C yuerom nmocnennux paBeHCcTB
1n 3n 4n

BbIpaxkeHue U1 psaaa (10) npuHuMaeT Bua

=@, + A -In [%)+ifn(r)-(An-cosn6?+Bn-sinm9), (14)
c n=1

fn(r):Eé}n —(r?c)n. (15)

[oxuepkrem, uto psx (14) npu mo0bx mpousBoibHEIX mocTosHHEIX Ay, A, n B, ymosme-

rac

TBOPSICT ypaBHEHHMIO (5) M rpaHHdHOMY ycioBuio (6). IIpomsBonsubie mocrosiHubie Ay, A, n B,

0
HaljieM U3 TpaHruYHbIX yciuoBuii (8) u (9). Jlist 9TOro npeaBapuTeIbHO BEIYUCIUM POU3BOIHYIO @ :
N3 (14) naxonum:
a o0
_§0:i+2 f/(r)-(A, -cosné+B, -sinng), (16)
oo r 3
rae
n (e (e
B)=—1|—| +=| | (17)
r. |Lr, r

CornacHo rpaHnyHbIM ycnoBusM (8) u (9) u opmyse (16), umeem

» , 0<o<
o9 :%+Zfn’(R)-(An-cosn0+Bn~sinn¢9):{V° e )
n=1

or|_gr 0, ecm a<0<2rn

PackiiabpiBas IEPHOAMYECKYIO C TIEPHOAOM 277 KyCOYHO-NOCTOSHHYIO (DYHKIMIO B IPaBOM

yacTu paBeHcTBa (18) B pag Pypre, MOTyynM ciaelyromnue BeIpaxeHus i1 KO3 PHUIHEeHTOB:

R-a-v,

Ao——ﬁ, A, =

V, -Sin Na  Vp-(1-cos na)
z-n-f/(R)” " z-n-f/(R)

(19)

[Toncrapnss koapdunmentst (19) B psn (14), moryuyum

R-a-v, Vi < sin nx 1-cos na
=@, +——In f -c0snN@+————-sinné |. (20
v=9 2r ( c) Vs nz‘{ ( ) [n (R n-f (R j <0
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U3 dpopmyier (20) BUIHO, YTO PELICHUE BHIPAKAETCS YEPE3 HEONPEIENEHHYIO ITOCTOSHHYIO V) .
Jlst pacdeTa 3TOM MOCTOSHHOM BEpHEMCSl K TIEPBOHAYAILHO 3aJaHHOMY T'paHMYHOMY YycioBuio (7).
[TonOepeM MpOM3BOIBHYIO MOCTOSHHYIO V TaK, 4TOOBI TPaHUYHOE yCIOBHUE (7) BBINOJHAIOCH «B

CpCaAHEM», T.C. 9TOOBI BBIIIOIHSIIOCH PaBCHCTBO

p(RO)-do—p, - (21)

U

R |+

O 3 Q

[Toacrasnss (20) B (21), BIYKCIAS MHTETPAIBI U BBIIOJHSAS TOXKISCTBEHHBIEC TPeoOpa3oBaHus,

IMOJIYYHM BBIPAKCHUC

sin’ (M)
R-a-v, R} 4y, & 2
+——0. | — [+—2L D> f(R)—— L =0 . (22)
Ve 27 (rC] T nz_l (R) n>- f/(R) o
W3 Gpopmyisl (22) noaydaeM cienyronee BhIpakKeHUE HEONPEIEICHHON IOCTOSHHOR Vjy
Vg = - ﬁ'((olg _(Dc4) , (23)
Rea )n R4 ()
2 r. «

rac
B sin’ (nzaj
S(@)=2, fn(R)°T' (24)

4
Boruncinm tenepsb ne6utr Q cksaxunbl. Cornacto 3akony apeu V, = E . [loaTomy, ¢ yue-

TOM OTPHULIATCIBHOI'O 3HAKA MPOCKIUN Vr , AIMCEM

__o0(R,0) _ T _
Q__QT.R.h.dg__bfvo.R.h.de_—R-vo-h-a. (25)

[Toncrasnsis B popmyiy (25) Beipaxkenue (23), noyyaem

0= Zhlen)
8 (rcj—i_ R-a? S(@)

Ecmu B Gpopmyny (26) moacTaBuTh 3HAYCHUS (P, W (P, W3 TPAHUYHBIX ycnosuii (6) u (7), TO

(26)

OKOHYAaTCJIbHO JJIsA IIC6I/IT8. CKBAKHMHBI ITOJTYYUM BBIPAKCHUC
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o- 7-K-h- ) | e

-G (E
fa(R) _ It R ~_ \fc _R 28)

JUIS. CyMMBI psizia S(a) MOYKHO yKa3aTb 0ojiee IpocTyio GopMyIry

R isinz (Zj R-s(a),  rze s(og)zism2 (2) (29)

LT 3 T 3
n=1 n n=1 n

S(a)

1

OtmeTuM elie /1Ba NpeaeibHbIX CiIydas, KOTOpble BbITEKAIOT U3 (popmynsl (29). Bo-nepssix,
ec & —> 27T, TO S(a) — 0 wu u3 (27) cnenyer usBectHas popmyna Jromron i aeduta coBep-

LIeHHOM cKBakuHBI Q)

_2-z-k-h-(P -P,)

rC

Bo-Bropeix, eciu @ —>0, 10 s(a) MOXET OBITH MpeoOpazoBaHa CIEAYIOMUM 00pa3oM K 3a-

Qo (30)

MKHYTOMY BHJly. 3aME€HUM B (hOpMyJie BBIpaXKEHUE /ISl CHHYCA Yepe3 KOCHHYC JABOWHOTO yria. 3aTeM

yarem, uto Li,(z) :Zz—a u Li;(1) =¢(3), rme {(z) — (- dynkums Pumana, a Li -monumorapudm.
n

n=1

OKOHYATENTHHO IS 2T-MIePUOAMYECKON QYHKIIUH S(0L) TIOIYYUM BhIpaKCHHE
1 1 i
s(a) =3 6(3) = Re(Li ("), (32)

M3 KOTOPOI'0 BBITCKACT CICAYIOIICEC ACUMIITOTUYCCKOC PA3JIOKCHUE B HYJIC

1 3 2 1 4 1 6 7
-~ -z e . 32
s(a) ( In(oc)+ 8)0: + =76 a’+ 17280 a +O(a ), a—0 (32)
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[ToaToMy BO BTOpOM Cily4ae Moxy4aem, 4To AeOUT

2-7-k-h-(R,-P,) . 2.zk-h-(R-P)

,u-{fn [E} R-8a2 -S(a)} -~ ,,u-{ﬁn [E]+3—2-In(a)}

Q=

-0,

YTO U JIOJDKHO OBITh U3 (PU3UUECKHX COOOpaKCHHH.

N3 (27) u (30) mosryqaem ciaeayroliee OKOHYATEIbHOS BBIPAXKEHUE NI OTHOCUTEIBHOTO 1e0u-

Ta Q/Qy :

x _ = : (33)

os8

o2

120 240 360
@, rpan

Pucynok 2 — 3aBucUMOCTH J1eOUTa CKBaXKUHBI C pa3HBIMU YIJIaMH PacTBOpa MPOHUIIAEMOH JTyTH.

E =3; 10; 50; 500; 5000 mms kpuBbIX 1, 2, 3,4 1 5 COOTBETCTBEHHO
”

C
Bce kpuBbie Boixonat u3 Touku (0,0) n okaHumBarotcest Toukoit (360°, 1)
Ha pucynke 2 npescraBieHsl moctpoeHHsie 1o ¢popmyie (33) rpaduku 3aBUCHMOCTEH OTHOCH-

TenbHoro nebuta Q/Q, ot yria pacTBopa MPOHHIAEMON YaCTH TyTH.

[TpoBenem emre pacuer AeOuTa CKBaXXHHBI B yciaoBuax 3anaun Ne34. Yriy 0=120° u oTHomIe-

R
HHUIO PaJycOB KOHTYpa muTaHus U ckBaxuubl — = 3500 coorBerctByer 3HaueHne Q/Q, =084. C
r

c

ydeToM Je6uTa HeanbHoi ckpaxkuubl Q, = 192 wm3/cym, 3nauenue nebura coctaut Q = 161 m/cym.

Jlns1 cpaBHEHHs, 3a/1a4HKK Npeanonaraer oteeT Q =14 wm3/cym, 4To CyIIECTBEHHO HUKE MOTYYEeHHOM
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oteHKH aebuTa. CymiecTBEHHO 3aHMKCHHOE 3HaYCHHUE ICONTa B 3aJaUHUKE ITOTY4aeTCs IOTOMY, YTO B
pacuere 3a KOHTYpHOE JaBJICHUE MPUHUMAIOCH CPETHEB3BEIICHHOE 10 JUTMHE KPYrOBOM TPAHUIIBI pa-
muyca R oOmactu ¢unbTpanuu. Pe3ynapTar BRIYMCICHUH MMOKA3bIBAET, YTO B KA4eCTBE KOHTYPHOTO
JaBIICHHS CPETHEB3BEIIICHHOE 3HAYCHUE TIPUHUMATD HEITb351.
OTBeT: 1e6uT cKBakuHBI paBeH Q = 161 /cym.

3ajaHus K BBINOJHEHUIO KOHTPOJILHOM padoThI 0 BApHAHTAM

Bapuanrs 1-7

JlaHHbBIC 1 2 3 4 5 6 7
Pagunyc kpyrosoro | 400 430 500 600 550 850 730
macta Rk (m)
Koaddumment 0,4 0,08 0,5 0,3 0,065 0,72 0,54
POHUIIAEMOCTH

riacTa (J1apcu)

TOJIIHMHA IUIacTa 12 11 15 6 8 17 14
h, (m)
IUHAMAYECKUN 6 5 4.3 1,8 2,1 3,6 4
K03 ppunreHT

BA3KOCTHU He(bTI/I 08

(cII)
JlaBjacHuE HA KOH- 30 25 30 26 21 32 27
Type nutaHus Py,
MIIa
aBlIeHHE Ha 3a00€e 26 19 26 21 18 27 20
CKBaXHHEI Pe,
MIIa
Bapuants! 8-14
Jlannbie 8 9 10 11 12 13 14
Pagnyc kpyro- 300 400 360 380 450 550 700
BOTrO macta Rk
(M)
Koo dumment 0,6 0,8 0,53 0,33 0,65 0,087 0,1
MIPOHHUIIAEMOCTH

riacra (1apcu)

TOJIIIMHA [1a- 19 10 9 16 12 14 20
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cra h, (m)

IUHAMHYECKUN
koddurmeHt

BSI3KOCTH HEPTH

p (cID)

4,8

3,2

2,3 3,3

2,7

3,2

1,6

JlaBneHnue Ha
KOHTYpE MHTa-

Hus Py, MIla

30

25

30 26

21

32

27

JIaBJIEHUE HA
3a00€e CKBaXU-

HbI P, MITa

26

19

26 21

18

27

20

Bapuants! 15-21

JlanHBIE

15

16

17 18

19

20

21

Paguyc kpyro-
Boro macta Rk

(m)

330

450

380 340

400

450

470

Koaddunuent
MIPOHUIIAEMOCTH

nacTa (J1apcH)

0,64

0,043

0,077 0,03

0,07

0,4

0,3

TOJIIIMHA I1JIa-

cra h, (m)

11

17

19 22

24

12

16

MAHAMUYECKUN
KO3 ULUEHT

BSA3KOCTH HE(PTH

p (cID)

1,8

2,2

3,3 4,3

5,7

3,2

4,6

JlaBneHue Ha
KOHTYpE ITUTa-

Hus Py, MIla

32

27

34 26

25

32

27

JaBJICHHUC Ha

3200€ CKBaXU-

HeI P., MITa

26

21

28 22

21

27

20

11.2 Meronnyeckre peKOMEHJAIMK K CAaMOCTOSATENIbHON paboTe

3agauamu CPC sBisroTcs:
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— CHCTEMaTu3alMsl M 3aKpeIUIEHHE MOJIYYEHHBIX TEOPETUUYECKUX 3HAHUN U NMPAKTUYECKUX
YMEHHUH CTYAEHTOB;

—  yriyOJieHuE U pacllipeHHe TEeOPETUUECKUX 3HaHUM;

— (QopmupoBaHuE yMEHUH HUCIOIH30BATH HOPMATHBHYIO, IIPABOBYIO, CIIPABOYHYIO IOKYMEH-
TalUIO U CHELMATIBHYIO JIUTEPATYPY;

—  pa3BUTHE NO3HABATENbHBIX CIIOCOOHOCTEH U aKTUBHOCTH CTYACHTOB: TBOPUECKON MHUIMA-
TUBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTU Y OPraHU30BAHHOCTH;

—  (QopMupoBaHUE CaAMOCTOSTEILHOCTH MBIIUICHUS, CIOCOOHOCTEH K CaMOpa3BUTHUIO, CaMO-
COBEpIIEHCTBOBAHUIO U CaMOpealln3allly;

—  Pa3BUTHUE HCCIEA0BATEIbCKUX YMEHHUIA;

—  HCHOJb30BaHHE MaTepuaja, COOPAaHHOTO U MOJYYEHHOT'O B XO0JI€ CAMOCTOSITEIIbHBIX 3aHs-
TN Ha CEeMUHApax, HAa MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHSX, MPU HAMHMCAHUH KYPCOBBIX U BbI-
MYCKHOM KBaJIU(PUKAITMOHHOM paboT, 1 3P PEeKTUBHOM MOATOTOBKH K UTOTOBBIM (pOpMaM KOHTPOJIS.

1. Ilpu noaroToBke K 3aHATHSIM HEOOXOAMMO M3YYHUTh TEOPETHYECKYIO YacTh BOIpOCA JlaH-
HOM TeMbI MO KOHCIIEKTaM JIEKIUSM, TEOPETUYECKOMY MaTepHaly, U3JI0)KEHHOMY B METOAMYECKHX
YKa3aHUSX K IPAKTUUECKH 3aHIATHUSIM, U YUCOHUKY.

2. Bnectu nomnonHeHHs MO pACCMOTPEHHBIM BOMPOCAM B KOHCIIEKTHI JICKIIHIA.

3. THoxroroButscs k mabopaTopHOil paboTe, mepenucaB XOJ BBHIMOJIHEHUS paboOTH, M pac-
CMOTPEThH MOPSIIOK €€ BhIMONHEHUA. OTMETUTh B KOHCIIEKTE, YTO HETIOHSATHO B XO/JIE €€ BBIIIOTHEHUSI.

4. BBINOTHATE B TETPaIy JUIsl 1a00OPaTOPHBIX padOT pa3Ien «CaMOCTOsTeNbHAs padoTa CTy-
JIEHTOBY. J{J151 7TOr0 03HAKOMUTHLCS C TUIIOBBIMHU 33/1a4aMH U IpUMepamu ux perienus. OTMETUTh, Ka-
KM€ BOIIPOCHI U 33J]a4X BbI3BAJIM 3aTPY/AHEHHUS B PELLICHUU.

CamocTtosTenbpHas paboTa CTyI€HTOB OJIMH U3 JIYUIINX METO/JI0B CAMOMPOBEPKH YCBOCHUS TEO-
pPETHUYECKOro MaTepuaia.

5. B cinydae BO3HUKHOBEHUS 3aTPyAHEHUN MpPU U3YUYEHUU Kypca CIeayeT MOAOUTH K Mpemno-
JaBaTelo Ha KOHCYIbTAIIHIO.

Pa6ora ¢ kauroii. [Ipu paboTe ¢ KHUTOH HEOOXOIUMO MOA0OPATH TUTEPATYPY, HAYUIUTHCS Mpa-
BUJILHO €€ YWTaTh, BECTH 3amucu. [ moadopa nutepaTypsl B OMOTHOTEKE MCIONB3YIOTCS andaBuT-
HbIW U CUCTEMATUYECKUI KaTaJIOTH.

BakHO MOMHUTB, YTO pallMOHAIbHbBIE HABBIKM PaOOThI C KHUTOH - 3TO Bcerja 0oJbIlas 3KOHO-
MuUsi BpeMeHU U cuil. [IpaBuibHBIA MOA00p YUeOHUKOB pEKOMEHIYeTCsl IPEeroaaBaTeaeM, YUTatoUM
JEeKIMOHHBIN Kypc. HeoOxoau-mas nutepaTypa MOXKeT OBbITh TaK)Ke yKa3aHa B METOAMYECKHX pa3pa-
00TKax MO JAHHOMY KYpCY.

Pa3znuyaroT 1Ba BuJa YTEHUS; IEPBUYHOE U BTOpUYHOE. [lepBUYHOE - 3TH BHUMATEIBHOE, HeE-
TOPOIUIMBOE YTEHUE, IPU KOTOPOM MOXHO OCTAHOBUTBLCS Ha TPYIHBbIX MecTax. [locie Hero He JOIKHO
OCTaThCS HU OJHOTO HEMOHATHOro oyioBa. CojepikaHue He BCErAa MOKET OBITh MOHATHO MOCHE Hep-
BUYHOTO YTEHMS.

3agaya BTOPUYHOTIO YTEHHUS IOJHOE YCBOGHHE CMBICIA LIETOro (10 CUETY 3TO YTEHHE MOXKET
OBITh Y HE BTOPBIM, & TPETbUM WJIM YETBEPTHIM).

[TpaBuia caMoCTOATENBHOM pabOThI € IUTEPATYPOH.

Kak yxe ormeuanoce, camocTosiTeNbHas paboTa ¢ yueOHUKaMU U KHUTaMH (a TaKKe caMoCTo-
ATENIbHOE TEOPETHUYECKOE HCCIeoBaHMe MpobiieM, 0003HAUEHHBIX IperojaBaTesieM Ha JIeKIUSIX) —
3TO BaxkHeiIee yciaoBue (GOpMHUpOBaHMS y cels HaydHOro crmoco0a mo3Hanus. OCHOBHBIE COBETHI
3/1€Ch MOYKHO CBECTHU K CIEIYIOLINM:

— CocraBuTh NnepeveHb KHUT, C KOTOPbIMHU Bam cieayeT mo3HaKOMUTBHCS.

— CamM Takoil nepeueHb J0KEH ObITh CUCTEMAaTHU3UPOBAHHBIM (UTO HEOOXOAMMO AJIsi CEMU-
HapOB, YTO JJIsl IK3aMEHOB, YTO MPUroIUTCs, a yTo Bac uHTEpecyer 3a paMkamMu o(pUIHaIBLHON yueo-
HOU JESITEIBHOCTH, TO €CTh YTO MOYKET pacMpuTh Barry oOmryro KyiabTypy...).

—  OOs3aTenbHO BHIMHUCHIBATH BCE BHIXO/HBIE JaHHBIE IO KaX/10M KHUTE.

— PazoOpatbest 1 cebsl, Kakve KHUTH (MJIM KaKue IJ1aBbl KHUT) CIelyeT MpoYuTaTh Oolee
BHHUMATENbHO, a KaKHe€ — IIPOCTO IPOCMOTPETb.
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— EcrecTBeHHO, BCe MPOYNUTAHHBIC KHUTH, YYEOHUKU U CTaThU CIIEYeT KOHCIIEKTHPOBATh,
HO 3TO HE 03HAYAET, YTO HAJI0 KOHCIIEKTUPOBATh «BCE MOA-PSI»: MOXKHO BBIITUCHIBATH KPATKO OCHOB-
HbIC HMJIEW aBTOpa W HWHOTJA NPHUBOIUTH Hamboliee SPKHME W TMOKA3aTeNbHBIC IHUTATHI (C YKa3aHUEM
CTPaHMII).

BoigenstoT 4eThipe OCHOBHBIE YCTAHOBKM B YTCHUW HAYYHOTO TEKCTA!

1.MadopManinOHHO-TIONCKOBBIH (3a7a4a — HAWTH, BBIICITUTH UICKOMYIO HH(OPMAIIHIO)

2.YcBauBarommas (yCHINS YATATENS HAPaBICHBI HA TO, YTOOBI KAK MOYKHO TIOJIHEE OCO3HATh U
3a[IOMHUTH KaK CaMU CBEJICHUS M3JIaraeMble aBTOPOM, TaK U BCIO JIOTUKY €TI0 PacCyKICHUH )

3.AHaTUTHKO-KpUTHYECKAsT (UUTATENh CTPEMUTCS KPUTHUYECKH OCMBIC-IUTh MaTepual, Mpo-
aHAJIM3UPOBAB €T0, ONPE/ICIIUB CBOC OTHOIIICHHE K HEMY)

4.TBopueckas (co3qaeT y yuTaTelNsi TOTOBHOCTh B TOM HJIM MHOM BHUJE — KaK OTIPABHON MyHKT
JUIS CBOMX PAaCCyXKICHUH, Kak 00pa3 Juis JEHCTBUS 10 aHAJOTHU U T.I. — UCIOJIb30BATh CY)KICHUS aB-
TOpA, XOJI €T0 MBICIICH, pe3yabTaT HAOIIOICHUS, Pa3padOTaHHYIO0 METOIUKY, JOTIOTHUTh UX, MTOABEPT-
HYTh HOBOM IPOBEPKE).

OcHOBHBIE BUBI CUCTEMATU3UPOBAHHON 3aMUCH POYUTAHHOTO:

1.AHHOTHpOBaHHE — TPEACITHHO KPATKOE CBS3HOE OMKMCAHUE IMPOCMOT-PEHHOW WM MPOYUTAH-
HOU KHUTH (CTAaThH), €€ COJIePIKaHUs, ICTOYHUKOB, Xa-paKTepa M Ha3HAUYCHUS;

2.IlnanupoBaHme — KpaTKas JIOTHYECKasi OpraHU3allns TEKCTa, PACKPBI-BAIOIIAsl COICPIKaHUE U
CTPYKTYpPY M3y4aeMOro MaTepHuaa;

3.Te3upoBaHne — JAaKOHMYHOE BOCIPOU3BEIICHUE OCHOBHBIX YTBEpIKIC-HHI aBTOpa 0€3 mpu-
BJICUCHHsI (DAKTUYECKOTO MaTepHaa;

4.1lutupoBaHue — JOCIOBHOE BBIITMCHIBAHUE U3 TEKCTa BBIACPKEK, H3BJICUCHUH, Haubojee Cy-
[IECTBEHHO OTPAXKAMIIUX Ty WIA UHYIO MBICIIb aBTOPA;

5.KoHcnieKTHpoBaHHE — KPaTKOE M MOCIIE0BATEIBHOE U3JI0KEHHUE CO-IEPKaHHsI TPOYUTAHHO-
ro.

KOHCIIEKT — CIIOKHBINA CITOCOO M3JI0KEHUS COICPKAHUS KHUTH WU CTaThU B JIOTHYECKOH TO-
clieoBaTeIbHOCTH. KOHCIIEKT akKyMysupyeT B ceOe MpeabLIyIue BUIbI 3aIUCH, MTO3BOJISET BCECTO-
POHHE OXBATHTh COJICPKAHUE KHUTH, CTaThU. [103TOMY yMEHHE COCTaBIATh TUIaH, TE3HCHI, IeTaTh BbI-
MTUCKY U JPYTHE 3aIUCH ONPEICISET U TEXHOJOTHIO COCTABJICHUS KOHCIICKTA.

Camomnposepka. [locie u3ydeHus onpeneIeHHON TEMBI 10 3aKCSIM B KOHCIICKTE B YIeOHUKY, a
Tak)Ke peIIeHHs] JOCTATOYHOTO KOJIMYECTBA COOTBETCTBYIONIMX 3aJau HA MPAKTHUECKUX 3aHITHUIX U
CaMOCTOSITEITEHO CTYACHTY PEKOMEHIYeTCs, UCIIOJIb3Ys JIUCT OMOPHBIX CUTHAJIOB, BOCIIPOU3BECTH TI0
MaMsTH OTNpeAeNeHus], BBIBOABI (hopMyIl, (GOPMYITHPOBKA OCHOBHBIX MOJOXKEHHH U JOKa3aTenbCcTB. B
cirydae He0OXOAMMOCTH HYXHO eIlle pa3 BHUMATEIbHO pa300parbcs B MaTepHale.

Koncynpranuu. Ecnu B mporiecce caMOCTOATEeIbHOM pabOThI HaJl M3YYEHHEM TEOPETHIECKOTO
MaTepHuala y CTyJeHTa BO3ZHUKAIOT BOIPOCHI, Pa3pEIIUTh KOTOPbIE CaMOCTOSITEIFHO HE yIaeTcs, He0O-
XOJUMO 00paTHThCS K MPEToAaBaTelNto AJis MOJMydYeHUsl y HEro pa3bsCHEHUN WM yKa3aHuil. B cBomx
BOIIPOCAaX CTYACHT JIOJDKEH YETKO BBIPA3UTh, B U€M OH HCIBITHIBACT 3aTPYIHCHHS, XapaKTep 3TOTO 3a-
TpyIQHEHUs. 3a KOHCYJbTaIlMel cleayeT oOpamiaTsCs U B cilydae, e€clii BOSHUKHYT COMHEHHUS B Ipa-
BHJILHOCTH OTBETOB Ha BOIIPOCHI CAMOTIPOBEPKH.

11.3 Meronnueckre peKOMEHJalMM K 1a00paTOpHbIM paboTam

JlaGopaTopubie pabOThI Y4EOHBIM TIJIAHOM HE MPETYCMOTPEHBI

59



HJIaHI/IpyeMbIe pe3yJbTaTbl oﬁyqe}mﬂ IJIs (l)OpMHpOBaHHH KOMIICTCHIMHU U KPUTEPUHU UX OHCHUBAHUSA

Jucuuninuyaa UHTepnperanusi rHAPOAMHAMHMYECKHUX UCCIEeAOBAHMNI
Kon, nanpasnenue noarorosku 21.03.01 Hedreraszosoe aesio
HanpasiieHHOCTD JKCIUIyaTAUMA M 00C/Ty)KMBaHUE 00bEKTOB 100bIYM He(pTH

[Tpunoxenue 1

Kona n naumenoBanue

Kon n HanmeHoBanue
HWHAWKATOpa TOCTIDKE-

Kon u HanmeHoBanue
pe3ynbpTaTa 00y4eHus 110

Kpurepun onieHHBaHUs pe3yabTaTOB 00yUCHHS

KOMITIETEHIIHHA HHSI KOMIIETEHIUN IACIUIIINHE
1-2 (0-60 3 (61-75 4 (76-90 5(91-100
e, oy (0-60) (61-75) (76-90) (91-100)

INKC-1 IMKC-1.1 OcymecTts- 3nath (31): BUABI THAPO- | HE 3HACT BUABI THAPO- | ci1abo 3HAeT BHUIBI THI- 3HAET BUJBI TUAPOIU- YBEPEHHO 3HAET BUAbBI

CIIOCOOHOCTB OCY-
IIECTBIIATE U KOPPEK-
THPOBATh TEXHOJIOTH-

YECKHE MPOLECCHI
HedTerazoBoro npo-
H3BOJICTBA B COOTBET-

CTBHH C BHIOpaHHOM

ctepoii mpodeccro-

HaJBHOM AesTeNnbHO-
CTH

JISIeT BBIOOP M CHCTE-
MaTH3anu uHGopMa-
LMK O TEXHOJIOTHYe-
CKHX Mporieccax
HedTerazoBoro npous-
BOJICTBA

JUHAMHUYECKHX HCCIE0-
BaHWH, TpeOOBaHUI K
NPOBENCHUIO,  OXKUAae-
MBI€ PE3yJIbTaThI

JUHAMUYECKUX HCCIIe-

JOBaHMH, TpeOOBaHUS
K IPOBEICHUIO, OXKH-
JlaeMble pe3yIbTaThl

POIMHAMUYECKUX HC-
ClIeZIOBaHU, TpeboBa-
HUS K IPOBEICHHUIO,
0KHUJaeMbIe Pe3ybTa-
TBI

HAMHYECKUX UCCIEN0-
BaHWH, TPeOOBaHMS K
MPOBEACHUIO, OKHAC-
MBI€ PE3yJIbTaThI

THIPOAMHAMIYECKUX
HCCIIeIOBAHUA, Tpebo-
BaHU K IPOBEACHUIO,
0KHJaeMbIe Pe3yIbTa-

TBI

Ywmers (V1): aprymen-
THPOBAHO BBHIOMPATH Me-
TOJ
THIPOJUHAMHYIECKUX HC-
ciel0BaHui

HE yMeeT apryMCHTH-
POBaHO BEIOMpATH Me-
TOJI
TUIPOAMHAMHYECKUX
HCCIIe JOBAaHHIA

YaCTHYHO YMEET apry-
MEHTHPOBAHO BHIOU-
paTb MeTof

THIIPOAHMHAMITYECKUX
HUCCIIeI0BaHUI

YMeeT apryMEHTHPO-
BaHO BBIOMPATh METO]

THUIPOJIMHAMHUYECKUX
HCCJIEIOBAHUI

YBEPEHHO yMEET apry-
MEHTHPOBAHO BBIOU-
paTb MeTo

THIIPOAMHAMITYECKUX
HUCCIEI0BaHUI

Bmagets (Bl): HaBbIKa-
MU KPUTHUYECKOM OLEHKHU
Y aHajau3a TMOJYy4YEHHbIX
pe3yJabTaTOB NpH MPOBE-
JIGHUH TUApOJuHaAMUYe-
CKHX HCCIICIOBAHUIX

HE BJIaJiceT HaBLIKAaMH
KPUTUYECKOU OLEHKH
Y aHaJIM3a MoJy4YeH-
HBIX PE3YJIbTATOB IIPU
MPOBEACHUIN T'HIPOIH-
HaAMHMYECKHUX HCCIIEI0-
BaHUIX

cj1a00 BJIaJieeT HABBI-
KaMM KpUTHYECKOU
OLICHKHU M aHaJIn3a I10-
JIYYEHHBIX Pe3yJIbTaTOB
MIpU IPOBEJICHUM TU/I-
POAMHAMUYECKUX UC-
CIIEIOBAHUIX

BJIaJieeT HaBEIKAMH
KPUTUYECKOU OLEHKH U
aHan3a MoJy4YeHHbIX
pe3yJbTaToOB MPH MPO-
BEJICHUM TUIpOJIMHa-
MHUYECKHX HCCIIeA0BA-
HHAX

YBEPEHHO BJIAJIEET
HaBBIKaMU KpUTHYE-
CKOH OLIEHKM U aHaJIU-
3a MOJIyYEHHBIX pe-
3yJbTAaTOB IIPU IIPOBE-
JIeHUH TuApOAYHAMU-
YECKUX UCCIIEI0OBAHUAX

IKC -1.3 Koppekru-
pyeT  TEeXHOJIOTHYe-
CKHeE IIPOLECCHI C yue-
TOM peaJbHOH CHUTya-
IIMM COBMECTHO C cep-
BHUCHBIMH  KOMITQHHSI-

3Hatb (32): BUABI U TUIIBI
WCCIIEIOBAaHUM CKBa>KUH
Y IUIacTOB

HC 3HACT BUAbI U THUIIbI
I/ICCJ'IGZ[OBaHI/Iﬁ CKBa-
JKHH U I1aCTOB

HYaCTUYHO 3HACT BUbI
" TUIIBI I/ICCJ'IG,Z[OBaHI/Iﬁ
CKBa)XXWH H 11JIaCTOB

3HACT BUAbI U TUIIbI
I/ICCJ'IC,HOBaHI/Iﬁ CKBa-
JKHWH U IJIaCTOB

YBEPEHHO 3HAET BUABI
W TUIIBI NCCIIEIOBAHUN
CKB&)KUH U TUTACTOB
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Kona n naumeHnoBanue
KOMITETEHIIHHA

Kon 1 HanmeHoBaHue
HUHIHUKATOpa JOCTHXKE-
HUS KOMITCTCHIUH
(MJIK)

MH W CIELHAITACTAMHU

TEXHUYECKUX CITYXO0

Kon u HanmeHoBanue
pe3ynbpTaTa 00y4eHHs 110
JHCIUIUIHHE
(Momymo)

Kpurepun oneHHBaHMs pe3yabTaTOB 00yUCHHS

1-2 (0-60)

3 (61-75)

4 (76-90)

5 (91-100)

Ymers (Y2): mmaHupo-
BaTb HEOOXOIMMEIE HC-
CJIC/IOBAHUSI B KOHKpET-
HBIX reoJIoro-
TEXHUYECKUX YCIOBHIX

HE yMEeT [UIaHUPOBATh
HEOOXOIUMBIE HCCIIE-
JIOBaHHS B KOHKPET-
HBIX [€0JIOro-
TEXHUYCCKUX YCIOBH-
X

c1abo yMeeT IUTaHupO-

BaThb HEOOXOIUMBIE HC-
CJEI0BAHUS B KOH-
KPETHBIX T€0JI0r0-

TEXHUYECKUX YCIOBHIX

YaCTHYHO yMEeT IUIa-
HUPOBATh HEOOXOAU-
MBI€ UCCIEN0BAHUS B
KOHKPETHBIX T'€0JI0r0-

TEXHUYECKUX YCIOBHIX

yMeeT IUIAaHUPOBATh
HEOOXOINMBIE UCCIIe-
JIOBaHHSI B KOHKPETHBIX
re0JIOrO-TEXHUYECKUX
YCIOBUAX

Bmagetr (B2): HaBbIKa-
MH TIPOBEIOCHHS CaMo-
CTOSITEIBHBIX  HCCIIEIO0-
BaHMI CKBa)XMH U IIja-

HE BIIaJIcCT HaBBIKAMH

MIPOBEJICHUS CAMOCTO-

SITEIIbHBIX HCCISI0OBa-
HUM CKBa)XUH Y Ia-

ci1a0o BiIazeeT HaBBI-

KaMU TIPOBEJCHHS Ca-
MOCTOSITEIBHBIX HC-

CJIEIOBAaHUI CKBaKHH

BlIaJeeT HaBEIKAaMH
MIPOBEJICHUS CAMOCTOSI-
TEIBHBIX HCCIIEI0BA-
HUH CKBa)XUH U IJ1a-

YBEPEHHO BIAJEET
HaBbIKaMU IPOBEIECHUS
CaMOCTOSITEIIbHBIX HC-
CJICIOBAHUI CKBaKMH

CTOB CTOB U IUTaCTOB CTOB Y IU1aCTOB
IMKC-3.3 Ocymects- | 3Hath (32): ocobenHoctr | He 3Haer ocobennoctn | Cnabo 3HaeT ocoOeH- | 3HaeT 0COOCHHOCTH | 3HaeT OCHOBHBIE OCO-
JISICT TeXHUUCCKUI MPUMEHCHUS oTeue- | MPUMEHEHHUS  OTeYe- | HOCTH MPUMCHCHHS | IPUMEHEHUST ~ OTeYe- | OCHHOCTH MPUMEHCHHS
KOHTPOJIb COCTOSIHUSL M | CTBCHHBIX M HUMIIOPTHBIX | CTBCHHBIX W HUMIIOPT- | OTCUCCTBEHHBIX M HM- | CTBCHHBIX W HUMIIOPT- | OTCUCCTBCHHBIX U HUM-
paboTOCHOCOOHOCTH | TITYOMHHBIX TPUOOPOB HBIX TUIYOWHHBIX OpPHU- | MOPTHBIX [JYOWHHBIX | HBIX [IyOWHHBIX MpPH- | MOPTHBIX  [IyOWHHBIX
TEXHOJIOTHYECKOTO 6opoB npudopoB O6opoB.  HcnbiThiBaeT | nmpubopos
o0opynoBaHus HeOOJbLINE 3aTpyJHe-

HUS TIPH OTBETE Ha BO-
TIPOCHI.

VYmers (V2): wucmois3o-
BaTh TMOJyYeHHbIE pe-
3yIbTaThl TPOBEICHHBIX
UCCIICIOBAaHUM ISl KOH-
TPOJNSE 32  TPOIECCOM
pa3paboTKu HEPTSHBIX U
ra3oBBIX  MECTOPOXK]IE-
HUMN

He ymeer ucnosnszo-
BaTh MOJyYEHHBIE pe-
3yJbTAThl IPOBEACH-
HBIX UCCIIEIOBAaHUI
JUTSL KOHTPOJIS 32 TIPO-
[ECCOM Pa3pabOTKH
He(i)THHI)IX " ra30BbIX
MECTOPOXKJICHUH

HcnbIThIBAaET CUIIBHBIE
3aTpyAHEHUs MIPH UC-
MOJIb30BAHUU TOJTY-
YEHHBIX PE3YJILTaTOB
IIPOBEJEHHBIX UCCIIE-
JIOBaHUM 111 KOHTPOJISL
3a MPOLIECCOM paspa-
00TKM HE(TIHBIX U Ta-
30BBIX MECTOPOXKIEHUI

‘VMeeT ucoib30BaTh
MIOJIy4YE€HHBIE PE3YIIbTa-
TbI POBEIECHHBIX UC-
ClIeIOBaHUM JJIs1 KOH-
TpOJISt 33 IPOLIECCOM
pa3paboTku HEDTAHBIX
Y Ta30BbIX MECTOPOXK-
JICHHI

VYmeer 6e3 3aTpyaHe-
HUI NCNIOAB30BAaTh MO-
Jy4EeHHBIE PE3yJIbTaThI

IIPOBEJCHHBIX UCCIIE-
JIOBaHUM JU11 KOHTPOJIS

3a MPOLIECCOM paspa-
60TKM HE(PTAHBIX U ra-
30BBIX MECTOPOXKIEHUI
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Kona n naumeHnoBanue

KO)I 1 HAMMCHOBAHUC
WHAUKaTOpa JOCTUKE-

Kon u HanmeHoBanue
pe3ynbpTaTa 00y4eHHs 110

Kpurepun oneHHBaHMs pe3yabTaTOB 00yUCHHS

KOMIETCHIIMA HUS KOMITCTCHIUH JHCIUIUIHHE 1-2 (0-60) 3 (61-75) 4 (76-90) 5 (91-100)
(MIK) (Monyio)
Bragers (B2):HaBoikamu | He Bmameer HaBeikamu | Crnabo Biageer HaBbl- | XOpOIIO BIamgeeT | B coBepmieHCTBE Bia-
paboTHI B MPOTPaMMHEIX | pabOTBl B IpOrpamMM- | KaMH pPa0OTBI B IpO- | HABRIKAMH pPa0OTHI B | A€eT HAaBBIKAMH pado-
KOMIUIEKCaxX [0 HHTEp- | HhIX KOMIUIEKCAaX I10 | TPaMMHBIX KOMIUIEKCAX | MPOrPaMMHBIX ~ KOM- | TBI B  IIPOrPaMMHBIX
NpeTaluy MCCICIOBAHMN | HHTEPIPETallid  HC- | 110 MHTEPIPETalnH HC- | IUIEKCaX MO HMHTEpIpe- | KOMIUIEKcaxX MO MHTEp-
CKB2)KUH U IUIaCTOB CIICIOBAaHUH CKBa)KHH | CIEOBaHMH CKBaKUH | TallMM  MCCIEIOBAHUIl | MpeTalMM HCCIeIoBa-
U IJIaCTOB U IJIaCTOB CKB&)KUH U IIACTOB HUA CKBOXWH M IUIa-
CTOB
IMKC-5 IIKC-5.1 Beibop Bu- | 3Hats (33): TpeboBanms | He 3Haer TpeGoBanus | YacTHuHO 3HaeT Tpe- | 3HAET OCHOBHBIE Tpe- | 3HAaeT TpeOOBaHUA U

Crioco6HOCTE 0hopM-
JSATh TEXHOJIOTHYe-
CKYI0, TEXHHYECKYIO,
HPOMBICIIOBYIO TOKY-
MEHTALIHIO 110 00CITy-
JKMBaHHIO U SKCILTya-
Taluu 00BEKTOB
HedrerazoBoii oTpac-
JI1 B COOTBETCTBHU C
BbIOpaHHOM cdepoii
npodeCcCHOHATBHOM
JeATEeIbHOCTH

JTOB TIPOMBICIIOBOH J10-
KyMEHTAIIH, OTYETHO-
CTH U TIPEABSIBISICMEIC
K HUM TpeOOBaHUS U
ANTOPUTMBI (HOPMHUPO-
BaHUs OTYETHOCTH

U TIOPSAAOK TPOBEACHUS
9KCIIEPUMEHTOB Ha CTaH-
JApTHOM 000pYZOBaHUH
B YCJIOBHSAX HE(TAHBIX

U TIOPSIIOK TIpOBene-
HUSL  9KCHEPHMEHTOB
Ha CTaHJApTHOM 000-
PYAOBaHUU B YCIIOBH-

OoBaHHS ¥ TIOPSIOK
MIPOBEJCHUSI HKCIIEPH-
MEHTOB Ha CTaHAAPT-
HOM 00OpyZOBaHHUH B

O0oBaHMS ¥ TIOPSIOK
MIPOBEJCHUS HKCIIEPH-
MEHTOB Ha CTaHAAPT-
HOM 00OpyZOBaHWU B

TIOPSIIOK  MIPOBEICHUS
9KCIIEPUMEHTOB Ha
CTaHZapTHOM  00opy-
JOBaHWH B YCIOBHAX

MPOMBICIIOB SX HEQTSIHBIX TPO- | YCIOBUSX  HE(PTSIHBIX | YCIOBHSAX  HE(TIHBIX | HE(TSIHBIX MPOMBICIOB
MBICJIOB HPOMBICIIOB HPOMBICIIOB

Ymerp (Y3): momb30- | He ymeeT moms3oBath- | IlyTaercs mpu WCIoONb- | YMEET  IOJIB30BATHCSA | YBEPEHHO YMEET IOJb-

BaTbCSl U3MEPHUTEIFHBIMH | CSI  M3MEPHUTEIbHBIMU | 30BAHHH H3MEPUTEIb- | M3MEPUTEIbHBIMU 30BaThCsl N3MEPUTEINb-

npubopaMn H  pasiHy-
HBIMH METOJaMH HU3Me-
peHuit

npubopamMu M pasind-
HBIMH METOJaMH H3-
MEpEHUH

HBIMH TIpHOOpaMu |
pa3IM4YHBIMM  METOJa-
MU U3MEPEHUN

npubopamMu ¥ pasziiny-
HBIMHA METOJAMHU H3Me-
penuil. JlomyckaeTr He-
0OJIBbIIINE HETOYHOCTH

HBIMH TIpHOOpaMu |
pa3IM4YHBIMH  METOJa-
MU U3MEPEHUH

Bnagers (B3): HaBbIKa-
MH HU3MEpeHui u obpa-
0OTKM TOJYyYEHHBIX pe-
3yJIbTAaTOB

He Bnageer HaBbIKa-
MU U3MEpeHui u 00-
PabOTKH MOTyYSHHBIX
pe3ynbTaToB

Cnabo BnajmeeT HaBbI-
KaMHU U3MEPEeHHUH 1 00-
pabOTKH MOJTy4EeHHBIX

Ppe3yJIbTaToB

JHocrarouHo xopoio
BJIAACCT HaBBIKaAMU
n3MepeHuit u 06padoT-
KU MOJYYCHHBIX pe-
3yJbTaTOB

YBepeHHO BiajeeT
HaBbIKAMU U3MEPEHUN
1 00pabOTKH MOTydeH-

HBIX pE3yJIbTATOB
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Kona n naumeHnoBanue
KOMITETEHIIHHA

KO)I 1 HAMMCHOBAHUC
WHAUKaTOpa JOCTUKE-

Kon u HanmeHoBanue
pe3ynbpTaTa 00y4eHHs 110

Kpurepun oneHHBaHMs pe3yabTaTOB 00yUCHHS

HUS KOMITCTCHIUH JHCIUIUIHHE
1-2 (0-60 3 (61-75 4 (76-90 5 (91-100
S S (0-60) (61-75) (76-90) (91-100)
IIKC-5.3 Ucnons3yer | 3Hate (34): w™meromuky | He 3Haer wMeTtommky | YacTHYHO 3HaeT MeTo- | 3HAeT OCHOBHBIC O- | 3Ha€T METONUKY IIpO-
NPOMBICTIOBBIC 0a3bl | MPOBEACHHSA  JKCHEPH- | IPOBEIACHHS OKCIEPH- | JHKY HPOBEOCHUS DKC- JIO>KSHUSI METOIMK BEJICHUS OKCIICPHMEH-

JaHHBIX, T'€OJIOTHUYC-
CKHUEC U TCXHUYCCKHE
OTYCThI

MEHTaJbHEIX paboT, Hc-
CJIEIOBaHUI M IMPOEKTH-
poBaHMsI B 00JacTH HC-

MEHTaJbHBIX  PadoT,
HCCIIEIOBAaHUM U Ipo-
eKTHpOBaHUsl B 00Ja-

MEPUMEHTAIBHBIX  pa-
00T, HCCIIENOBAHUH H
MPOEKTHPOBAHUSA B 00-

[IPOBEJICHUS KCIIEPHU-
MEHTAaJIbHBIX padoT,
WCCIE0BaHUH U TPO-

TAIBHBIX paboOT, ¥C-
CIEeIOBaHUM M NpPOEK-
TUPOBaHHUS B 00JacTH

CJIC/IOBaHUSI CKBaXUH M | CTH WCCIIEIOBAHMS | JIACTW  HCCIIEJIOBaHUs | EKTHPOBAaHUS B o0Jla- | MUCCIENOBaHMS  CKBa-
TUIaCTOB CKB&KHH U IJIACTOB CKB&)KHUH U IJIACTOB CTH HCCJIC/IOBAHUS JKMH M TUIaCTOB
CKB&)KUH U IUIACTOB
VYmers (Y4): momb3o- | He ymeer mons3oBaTh- | He yBepeHHO mob3y- YMeer 1nosnb30BaThCd | YMEET  IOJIB30BATHCS
BaTbCsl CpEACTBaMHU 00- | CsI CpeAcTBaMU 00pa- | eTcsi CpeACTBaMHU 00- Cpe/icTBaMU 00pabOTKH | CpeAcTBaMHU 00pabOTKU
paboTku nHpopManuu 60TkH MH(OPMALIIH pabotku nHpopManmu. | uHpOpManMu, HcHbl- | MHopManuKu 0Oe3 3a-
JomyckaeT ommnoku TBIBACT HE3HAUWTENb- | TPYIHEHUH

HbIC 3aTPYAHCHUA

Bnagers (B4): meTogamu
U CpeICTBAMH ITUIaHUPO-
BaHUS U OpTaHU3AINH
WccIeJ0OBaHUM U pa3pa-
00TOK, MPOBEICHUS IKC-
MIEPUMEHTOB U HaOJIr0-
JNIeHuH

He Bmameer Meromamu
1 CpeICTBaMH IUTaHU-
pOBaHUS U OpraHn3a-
IIUM UCCJIEJOBAHUU U
pa3paboTok, mpoBene-
HUsA 3KCHepI/IMeHTOB nu
HaOJFOCHU I

Cnabo BiaseeT MeTo-
JAMH U CPEIICTBAMH
IUTAHUPOBAHUA U Opra-
HH3ALHMHU UCCIIE0Ba-
HHUH U pa3paboToK,
MIPOBEJICHUS SKCTIEPH-
MEHTOB U HAOIIOACHUIH

JocTaTo4HO XOpOIIO
BJIa[ICCT METOJaMH U
CpeInCcTBaMU IUIAHUPO-
BaHUWA U OpTraHU3alluu
HcCleJOBaHUM U pas-
paboToK, MpOBeACHUS
DKCIIEPUMEHTOB U
HabJroAeHUIT

YBepeHHO BiajeeT Me-
TOJIaMH U CPEACTBAMH
IUTAHUPOBAHUA U Opra-
HH3ALMHU UCCIIE0Ba-
HUI 1 pa3paboToK,
MIPOBEJIEHUS DKCTIIEPHU-
MEHTOB U HAOIIOACHUIN
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[Ipunoxenue 2

KAPTA
00ecre4eHHOCTH U CHHUIIMHBI (MO1YJIs1) Y4eOHOH U Y4eOHO-MeTOANYEeCKO JIUTepaTypoit
JucuuninuHa UHTepnperanusi rHAPOAMHAMMYECKHX HCCIeOBAHMNI
Kon, nanpasnenue noarorosku 21.03.01 Hedreraszosoe aesio
HanpasiieHHOCTD JKCIUIyaTAUMA M 00C/Ty’)KMBaHUe 00bEKTOB 100bIYM He(pTH

Hanu-
KonTuHreHT que
Obecneuen-
Komnuue- o0y4aroumx- JJIeK-
Ha3Banue yueObHOTrO0, yaeOHO- HOCTh 00y4a-
CTBO 3K- | Cf, UCIIOJIb3Y- TPOHHO-
METOJMYECKOIr0 U3/IaHMs], aBTOP, U3Ja- IOIIUXCS JIATE-
3eMIUISIPOB | IOIIUX YKa- . ro Bapu-
TEJIbCTBO, BUJ U3JAHUs, TOJ U3IaHUS paTypoi,
B bUK 3aHHYIO JINTE- 0% aHra B
parypy 9bC
(+/-)
Arogapos, A.K. CoBpemeHHbIE T€oO-
busznueckue W TUAPOAMHAMHUYECKUE
UCCIICIOBaHMsI HE(PTEHHBIX M Ta30BBIX SeKT
CKBaXUH : y4yeOHoe mocobme / A.K. cc I; 100 100 +
SArodapos, U.U. Knemenko, /I.B. Ho- peeyp
BoceiioB. — Tiomenp : TromM['HI'Y,
2013. — 140 c.
Cunuos, M.A. Meroasl KOHTpOJs 3a
JKCIUTyaTalliel  MECTOPOXKIACHUS
yueOHo-MeToinyeckoe nocooue / M.A. DIIEKTP. 100 100 +
CunnoB, M.U. 3a6oeBa, .A. Ocran- pecypc
yyk. — Tromens : TromI'HI'Y, 2016.
—44 c.
OcHoBbl He(dTerazoBoro naena : yueo-
Hoe nocobue / JI.B. Bopobnera ; Towm-
CKUN TMOJMUTEXHUYECKUH YHUBEPCHUTET. DIeKTp. 100 100 +
— Tomck : U3a-Bo Tomckoro monurex- pecypc
HU4YecKoro ynusepcutera, 2017. — 202
c.
3aBenyronuit kadenpoit HJI P. 1. TatneieB
« 31 » 08 2022 1.
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