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1. Ilesu v 3a7a4M OCBOEHUS M CITUNJINHbBI

I_[em,}o JHUCLHUITIIMHBI ((I/IHTepHpeTaHI/ISI THAPOANHAMUYCCKUX HCCJIGI[OB&HPIFI» SABJISICTCA TIPpH-
o6peTeHHe er'IY6J'IeHHBIX 3HaHUK B 00JIacTH TEOPECTUYCCKHUX OCHOB TEXHOJIOIMU U TEXHUKH IIPOBCIC-
HUA W HHTCPIPETAIMU IMOJTYYCHHBIX PEC3YJIbTATOB THUAPOJUHAMHUYCCKUX I/ICCJIC,HOBaHI/Iﬁ IJ1aCTOB U
CKBa’>KHH.

3agayu AUCHMILINHBI:

—  Hay4uTh OOYYAIOUIMXCS MCIOJB30BATh MOJYYECHHBIC 3HAHHS IO ONpPENEICHUI0 (HIbTpa-
LMOHHBIX U EMKOCTHBIX ITaPAMETPOB MPOAYKTUBHBIX I1aCTOB;

— pa3BuTHE y 00yYarOIIMXCS CIIOCOOHOCTH PEaH30BhIBATh MPUOOPETCHHBIE HABBIKU MPOBE-
JICHUS] CAMOCTOATEIbHBIX THAPOAMHAMUYECKUX UCCIIEI0BAaHUI CKBaXXUH U I1J1aCTOB;

— 0Oy4YuTh Ka4eCTBEHHO U Ha JIOJDKHOM YPOBHE IJIAHUPOBATh, IPOBOAUTH U UHTEPIIPETUPO-
BaTh IOJIyYE€HHBIE PE3yJIbTAThl HCCIAEAOBAHUMN Ul JANbHEHUIIEro UCIIOIb30BAaHUS IPU MMOCTPOSCHUH Ma-
TEMaTUYEeCKHUX U (PUIBTPAIIMOHHBIX MOJIEINIEH IIacTa.

—3aKpervieHne, 00001eHne, yriiyoieHne U paclIupeHue 3HaHUH, MOJyYeHHbIX MPH U3yYCHHUH
0a30BBIX JUCIHILINH, IPHOOPETEHNE HOBBIX KOMIIETEHIIUI U (JOPMUPOBAHUE YMEHHI U HABBHIKOB, He-
00XOJMMBIX JUIS M3YYCHHUsS CIIEHUATBHBIX WH)KEHEPHBIX MUCHUIUIMH WU JUIS TIOCIEAYIOUIed TPyI0BOH
NeSITEIbHOCTH.

2. Mecto aucunminnsl B crpykrype OIIOII BO

JlucuuninHa OTHOCUTCS K 4acTH, GOpMUPYEeMON y4acTHUKaMH 00pa30BaTeIbHbIX OTHOIICHUH.
Kon mucuummus 51.B.22.

Heo0xoqumMbpIMU yCTTOBUSIMU 17151 OCBOSHUS TUCLUTUIHHBI SBIISIOTCS:

3HAHHE.

— BHIOB U THUIIOB UCCJIEIOBAHNI CKBAKUH U I1JIACTOB;

— 0COOCHHOCTEW NMPUMEHEHHsI OTEUECTBEHHBIX U UMIOPTHBIX MNIyOMHHBIX MPUOOPOB IpU MPO-
BEJICHUU T'UAPOAUHAMUYECKUX UCCIIEI0OBaHUII;

— TpeboBaHMI W TOpsAAKAa MPOBEACHUS SKCIEPUMEHTOB Ha CTAaHIApPTHOM OOOPYJOBAaHHMM B
YCIOBUAX HE(TAHBIX IPOMBICIIOB;

— METOJUK MPOBEACHUS IKCIEPUMEHTANbHBIX PadOT, UCCIEA0BAaHUN U IPOEKTUPOBAHUS B 00-
JIACTH UCCIIEI0OBAaHUS CKBAXKUH U IIJIACTOB.

YMEHHe:

— IUIaHUPOBATh HEOOXOIUMBIE HCCIIEJOBAHUS B KOHKPETHBIX I'€0JIOT0-TEXHUYECKUX YCIOBHSIX;

— UCIOJB30BaTh MOJYUYEHHBIE PE3yIbTAaThl MPOBEACHHBIX HMCCIEAOBAHUN JUIsI KOHTPOJS 3a
MPOIIECCOM Pa3pabOTKU HEPTAHBIX U ra30BbIX MECTOPOKICHUM;

— TIOJIb30BAThCS M3MEPUTEIBHBIMU MPHOOpaMU W Ppa3IMYHBIMU MeToJaMHu u3MepeHuit; O
MI0JIb30BAThCS CPEJICTBAMU 00pabOTKH MH(POPMAIIH.

BJIajIcHUE:

—  Ta30BBIX MECTOPOXKIACHUM;

—  HaBBIKaMH IIPOBEJCHUS CAMOCTOSATEIbHBIX UCCIEI0BAHNN CKBAYKUH U IJIACTOB:

—  METOJIaMH TIPOBEJICHUS MCCIIEIOBAaHUNA B 00JIacTU TOOBIYM HE(PTH W ra3a, MPOMBICIOBOTO
KOHTPOJISL U PETYJIMPOBAHUS U3BIICUEHHS YTIIEBOIOPO/IOB;

— METOJlaMH W CpEeJCTBAMU TUTAHHPOBAHMSI W OPTaHMU3AIlMU KMCCIIEIOBAaHUM W pa3pabOTOK,
MIPOBEJICHUS YKCIIEPUMEHTOB U HAOIIOICHUH.

Conepxxanne qucuuIinHbl « IHTEpnpeTanus TUAPOAMHAMUYECKUX HCCIIEIOBAHUNY SBIISETCS
JIOTUYECKUM TPOJIOKEHUEM COJIepKaHus TUCIUIUINH «[ uapaBiIuKka u ruapoMexaHukay, «Pazpaborka
He(TSHBIX MECTOPOKACHHID.



3. Pe3yabTarhl 00y4eHUsI M0 TUCHUNIHHE
[Ipouecc u3yueHus: AMCUUIIIIMHBI HAIIpaBiieH Ha (pOpMHUpPOBAHHUE CIAEAYIOUIUX KOMITETEHITH:

Taodnuua 3.1

KO,I[ N HAUMCHOBAaHHEC
KOMIICTCHIIM U

Kox n HaumeHoBaHue
WHJ/INKATOpa TOCTUKCHUS
kommneteHuu (MJIK)

Kox n HanmeHoBaHue pe3yibTaTa 00y4eHHUs 10
JTUCIUTIIINHE (MOJTYIIIO)

IKC-1 cnocoGHOCTH
OCYIIECTBIISITH U KOP-
PEKTHPOBATh TEXHO-
JIOTHYECKHE MPOIEC-
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

TEXHOJIOTNYCCKUX 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

Bnagets (B1): HaBbIKaMHu KPUTHYECKOM OIEHKH U
aHaJM3a MOJTYYeHHBIX PE3YIbTAaTOB MIPHU MPOBEJIe-
HUW TUAPOAMHAMUYECKUX UCCIIEI0BAHUSIX

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 HCCIICIOBAHUN CKBAXKUH
Y TJIaCTOB

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

Brnaners (B2): HaBblkaMu TPOBEECHUS CAMOCTOSI-
TEJIbHBIX UCCIIEIOBAHUN CKBAXXUH U IJIACTOB

ITKC-3 Crioco6HOCTH
BBITOJIHATH PAOOTHI 110
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
TEXHUYECKHI KOHTPOJIb
COCTOSIHHUS M paboTOCTIO-
COOHOCTH TEXHOJIOTHYe-
CKOro 000py/10BaHUs

3uatb (3 3): 0coOOEHHOCTH TPUMEHEHUS OTeYe-
CTBCHHBIX M IMITOPTHBIX TJTYOMHHBIX IPUOOPOB

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

Bnanets (B3):HaBbIkamMu paGoThI B TPOrpaMMHBIX
KOMIUIEKCaX M0 HHTEPIPETALIMH UCCIIET0BAaHUI
CKBaXXMH U IJIaCTOB

ITKC-5 Crioco6HOCTH
0QOpPMIIATH TEXHOJO-
THYECKYI0, 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 Bsi6op Bui0oB
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 TPOMBICIIOB

Ymets (Y4): monb30BaTbes U3MEPUTENBHBIMU
npubopaMu U pa3NTUIHBIMU METOAAMH U3MEPEHUN

Brnaners (B4): HaBbikaMu u3MepeHUid U 00paboT-
KH TTOJIYYCHHBIX Pe3yIbTaTOB

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

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

Ymers (V5): nmonb3oBaThes CpeAcTBaMu 00padboT-




TCIBHOCTHU

KU UHPOpMALIUU

Bnagets (B5): MmeTonamu u cpeacTBaMu MIaHUPO-

BaHUs U OPTaHU3AIMH UCCIICIOBaHMH 1 pa3pabdo-

TOK, ITPOBCACHHUA SKCIICPUMCHTOB U Ha6HIOI[€HI/II71

4. O0beM TUCHUILIUHBI

OO0mmi 00beEM QUCHUILIMHBI COCTABIIIET 3 3a4eTHBIX eanHulbl, 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 14 14 - 80 3a4er
3a09HAS

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

5. CTpyKTypa U coaep:kaHue TUCHUTLITUHBI

Tabmuna 5.1.1

Crpykrypa quciuIuiv- | AyIUTOpPHbBIE 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- 2/1 1/1 - 6/8 9/10 IIKC-1.1 | Tect
JIEHUs O TUJIPO- ITIKC-1.3
1 1 | nuHAMHYECKHUX IIKC-3.3
HCCIICTOBaHUSIX IIKC-5.1
CKBAKUH ITKC-5.3
[Tee30mpoBOI- 2/1 1/1 - 6/8 9/10 [IKC-1.1 | Pemenue
2 2 | HOCTB TIPOJTYK- IIKC-5.1 | 3agau
THUBHBIX IJIACTOB IIKC-5.3
AHanu3 JaHHBIX 2/1 1/1 - 6/8 9/10 [IKC-1.1 | Pemenue
Ha HEYCTAaHO- I[IKC-1.3 | 3agau
3 3 | BUBIIMXCSA pe- ITIKC-3.3
KUMax QUIIb- [TIKC-5.1
Tpanuu ITKC-5.3
AHanus 100s4u 2/1 1/1 - 6/8 9/10 [IKC-1.1 | Pemenue
4 4 [IKC-1.3 | 3agau
IIKC-5.1
ITKC-5.3
Mogenu cTBoIa 2/1 1/1 - 8/8 11/10 [IKC-1.1 | Pemenue
5 5 | cKBaXXHHBI IIKC-1.3 | 3amau
IIKC-5.3
6 6 | Mouenu ckBa- 2/1 1/1 - 8/8 11/10 IIKC-1.1 | Pemenne




KUH [1IKC-3.3 | 3amau
IIKC-5.1
IIKC-5.3
Moenu mIacToB 212 1/2 - 8/8 11/12 [IKC-1.3 | Pemenue
7 7 [1IKC-3.3 | 3amau
IIKC-5.3
Mozenu rpaHuiy 2/2 1/2 8/8 11/12 [TKC-1.1 | Pemenue
8 8 IIKC-1.3 | 3amau
IIKC-5.3
HccnenoBanus 4/2 2/2 8/8 14/12 I[IKC-1.1 | Pemenue
ra30BbIX CKBa- [IKC-1.3 | 3amau
9 9 | xuH IIKC-3.3
IIKC-5.1
IIKC-5.3
PVT (maBinenue 4/2 2/2 8/8 14/12 [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: | 24/14 | 12/14 72/80 | 108/108

5.2. ConeprxaHue NUCIUILIAHBI.
5.2.1. ConeprkaHue pa3ieaoB JUCIUIUTHHBI (IUIAKTHUCCKUE STUHUIIBI).

Pazgen 1. OcHOBHBIE CBeIeHHS 0 THAPOJAMHAMUYECKHUX HCCIECJOBAHUAX CKBAKIH

3amaun pemaembie ipu nomotnu ['JIUC; BeIOOp CKBaXXKHMH-KAIUTATOB JUIsI TIPOBEACHUE B HUX
ranc;

- moabop kommiekca ['/IVC; ananu3 auHaMUYeCKUX MOTOKOB; aHanu3 AaHHbIX [ JIUC; ananu3
u nporHo3 A00sruu (PA); cTanrionapHbie ITyOMHHBIE MOHOMEPHI; OCTaIbHBIC KAaHAUIATHI TS aHAIN3a
nuHaMu4deckux 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 YCIIOBMSI; CJIOXKHAsI TMHAMMKA JTOOBIUU — CYNEPIO3ULIUs BO BPEMEHH; IPOYNE CPE/ICTBA pelle-
HHUA U MOACITIUPOBAHUA 3aaa4U IMbE30IIPOBOAHOCTH, (1)H3PI‘~I€CKPII>1 CMBICJT TBE30IIPOBOJHOCTH.

Paznen 3. AHATU3 TaHHBIX HA HEYCTAHOBHBIIUXCH pPexKUMaxX (PUIbTPANMHU

[Tpouiecc aHanmu3a JaHHBIX; TpadUKH B TOIYIOTapH(PMUYECKOM MacIiTade; MEeTOI0JIOTHS
I'’IAC; MeTon NeKOHBOIIOLMH; METOI00THsl coBpeMeHHOro PTA; nmpoBepka mpaBHUIBHOCTH JaHHBIX
(KOHTpOIb U OOECTIeueHNE KauecTBa).

Pa3gen 4. Anaau3s 1o0b14u

AHanu3 100b1un (MopsaaoK U Meroaonorus); rpaduk baeiicunreiima, rpaduk B 1BOIHHOM Jiora-
pupmuueckoM Maciurade, rpadpuk MaTepualbHOro OanaHca, rpaduK TMHAMHUKH; CpaBHEHHE aHaIM3a
NOOBIYYM C aHAJIM30M JIaHHBIX Ha HEYCTAHOBUBIINXCS PEKUMaxX (PUIIbTpaIUH.
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Paznen 5. Moneu ¢cTB0JIa CKBAaKUHEBI
[TocTostHHOE BAMSIHUE CTBOJIA; IEPEMEHHOE BIUSHUE CTBOJIA; MOMPABKa Ha JIaBJICHUE; epepac-
npezaenenue Qas.

Paznen 6. Moaesun cKBaskuH

Nutepnperanusa rHApOJMHAMUYECKUX UCCIECAOBAHUN BEPTUKAJIBHOW CKBAKMHBI, UHTEPIIPETA-
U TUIPOJIMHAMHYECKUX HCCIICIOBAHUNA HECOBEPIIEHHOM IO CTEMEeHU BCKPBITHS CKBAKHHBI; HHTEP-
HpeTaI_[I/ISI FHI[pOIII/IHaMI/I‘IeCKI/IX I/ICCJICI[OBaHI/Iﬁ CKBA>XUHBI C I‘I/II[pOpa3pLIBOM; I/IHTepHpeTaL{I/ISI FI/II[pO-
JTUHAMAYECKHX HMCCIICIOBAHUN CKBOXKHMHBI C YaCTHYHBIM BCKPBITHEM; MHTEPIIPETAIUS THIPOINHAMH-
YCCKUX I/ICCJIC,HOBaHI/Iﬁ I‘OpI/I3OHTaJIBHBIX CKBa’XXHH, I/IHTepHpeTaHI/IH FI/Il[pOI[I/IHaMI/I‘ICCKI/IX HUCCJICa0BA-
HUW TOPU3OHTAIBHOW CKBAKHHBI C THIPOPA3PHIBOM; HMHTEPIIPETAIIS THAPOIUHAMHYECCKUX HCCIEH0-
BaHI/Iﬁ HaKHOHHO-HaHpaBHeHHbIX CKBa)XHH, I/IHTepHpeTaLII/IH I‘I/II[pOI[I/IHaMI/I‘ICCKI/IX I/ICCJICI[OBaHI/Iﬁ MHO-
TFOCTBOJIbHBIX CKBA)KUHBI.

Pa3nen 7. Moaean miacros

Mopaenu I1J1aCTOB, OI[HOpOI[HBIfI IJ1aCT; IIaCT-KOJUICKTOP C JIBOMHOM IMOPUCTOCTBIO; MOACIIN
IUIACTOB C ABOMHOM MPOHUIACMOCTBIO; KOMIIO3UTHBIC MOJCI/IN IIJIACTOB; aHU30TPOIIUA 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 IIOCTOSIHHOTO JAaBJICHHS; IPOHULAEMbIE U HE-
IMOJIHBIC I'PaHUIBI; ITPOBOJAIINC PA3JIOMEIL; KOM6I/IHaHI/I$[ C ApyruMr MOACIISIMU KOJIJICKTOPOB U CKBa-
KMH; OLEHKA IPaHUYHBIX 3PPEKTOB; F3PPEKTHl CYyNeprno3uum; TUITMYHbIE OIIUOKN AUArHOCTUKU T'pa-
HUYIHOTO P PeKTa;

Pa3nen 9. UccienoBannsi ra30BbIX CKBAKUH

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

Pa3znen 10. PVT (naBienune — 00bemM — TeMiepatypa)

®da3oBoe paBHOBECHE; KiIacCU(PUKALIMS TIIACTOBBIX (PIIFOMAOB; onucanue ¢a3z; CBOMCTBa (IIron-
JI0B; UCIOJIb30BaHKE AaHHBIX PVT B aHanmn3e AMHAMHUYECKUX ITOTOKOB; BbIBEJICHHE CBOIMCTB U3 aHAJIM-
30B cooTHoueHui PVT; noixydenue cBOMCTB U3 Koppensauuii cooTHomeHui PVT; «kOMITO3UIIMOHHOEY
cootHoteHnne PVT ot mozaenu Tsokenoit Heptu (1 MBO); ypaBHEHHs COCTOSTHHUSL.

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

JleKIUOHHBIE 3aHATHA

Ne | Homep pa3znena O6pem, gac.
N - ODO/ Tema Jiekuu
0300
1 1 2/1 OCHOBHBIE CBEICHUS O TUAPOTMHAMHYECKIX MCCIIEIOBAHUSIX
CKBaXHH
2 2 2/1 ITbe301mpOBOAHOCTL NPOAYKTUBHBIX IJIACTOB
3 3 2/1 AHaln3 JaHHBIX Ha HEYCTAaHOBUBIIMXCS peKUMax (QUIbTpa-
07078
4 4 2/1 AHanus 100s4au
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5 5 2/1 Moeny CTBOJIa CKBaKHUHBI
6 6 2/1 Moenu CKBaKUH
7 7 2/2 Moenu 1mIacToB
8 8 2/2 Mojienu rpaHuiy
9 9 4/2 HccnenoBanus ra3oBbIX CKBaXUH
10 10 4/2 PVT (naBneHue — 00beM — TeMIiepaTypa)
Wroro: 24/14
Tabmuma 5.2.1
IIpakTHyeckue 3aHATUS
Tabnma 5.2.2
O0neM,
Ne HOMep pasicia Jac. Tema MMPAKTUYCCKOI'0 3aHATHA
n/n TIACIUTLINHEL ODO/
300
1 1 1/1 Wurtepnperarus KB]l ctrumynupoBaHHOM CKBaYKUHBI
2 6 1/1 WNHteprperanus ruApoAMHAMUYECKUX HCCIENOBAHUM B 3aMKHYTOU
00JacTH JPEHUPOBAHUS
3 8 1/1 Wurepnperanus KB/ ¢ nepexonHbIMU TaHHBIMU
4 2 1/1 Wutepnperanus pesyiabtatoB KB/ mo gaHHBIM MEXaHUYECKOTO Ma-
HOMETpa
S) 10 1/1 WNurepnperanms KB/l npyu HarseTanuu B IU1acT ropsdero napa
6 5 1/1 Wurtepnperanus KB]l ropu3oHTanbHON CKBAKUHBI
7 3 1/2 Wurepnperanus KITJI ckaxxunsl nocne I'PII
8 9 1/2 Wurepnperarnus KB]l ckBaKWHBI TOCIE KHCIIOTHOW 00pabOTKH
9 4 2/2 W3mepenune neburta Ha 3a00€
10 7 2/2 CkBaxxuna mnocne ['PII. JlBoitHas mnopuctocts. ['eorepmuyeckas
CKBROKUHA.
HWrtoro: 12/14
JlabopaTtopHbie paGoThI
JlaGopaTopHubie paboThl y4eOHBIM TJITAHOM HE MTPEyCMOTPEHBI
CamocTosiTeIbHAsi paboTa CTyeHTa
Tabnuna 5.2.3
Howmep O0newm,
Ne azzena yac.
n/n F))méluﬂ- ODO/ Tewa Bun CPC
TUTHHBI 0390
6/8 OCHOBHBIE CBEJICHUS O THIPO-
1 1 HHAMHHECKIX HOCTETOBAHIAX [ToaroroBka K MPaKTUYECKUM 3aHS-
TUSAM
CKBKUH
9 2 6/8 [Tbe30mpoBOAHOCTS MPOAYKTUB- | [IoAroTOBKA K MPAaKTHUYECKUM 3aHs-
HBIX TUTACTOB TUSM
6/8 AHanu3 TaHHBIX HA HEYCTaHO- [ToaroToBKa K MPaKTUYECKUM 3aHS-
3 3 BUBIINXCS peKUMax (HUIbTpa- THUSIM
017051
4 4 6/8 AHanus 100b4u [ToaroToBKa K MPAaKTUICCKUM 3aHS-
TUSM
5 5 8/8 Mogenu cTBOIa CKBAKHUHBI [ToaroToBKa K MPAaKTUICCKUM 3aHS-
TUSM




6 6 8/8 Monenu CKBaXUH [ToaroToBka K MPaKTUYECKUM 3aHs-
THSIM

7 7 8/8 Moienu I1acToB [ToaroroBka K MPaKTUYCCKUM 3aHs-
THSIM

8 8 8/8 Moienu rpaHHil [ToaroroBka K MPaKTUYCCKUM 3aHs-
THSIM

9 9 8/8 HccnenoBanus ra3oBbIX CKBa- [ToaroroBka K MPaKTUYCCKUM 3aHs-
KUH THSIM

10 10 8/8 PVT (naBnenue — o0beM — TeM- | [ToAroTOBKA K MPaKTHYECKUM 3aHsI-
neparypa) THSIM

Hroro: 72/80

5.2.3. [IpenoaBanye TUCIMITIMHBI/MOIYJIS BEASTCS C TPUMEHEHHEM CIICIYIONINX TPaIHIIMOHHBIX
Y MHTCPAKTUBHBIX BHJIOB 00Pa30BaTEIbHBIX TEXHOJIOTHH:
- JISKIIUY: JICKIUS — BU3YyaJIU3aIisl C UCIIOJIb30BaHUEM MYJIbTUMEIUHHOTO MaTepralia; JCKIIHsI
poOJIEMHOTO XapakTepa; JeKIus — 0ecena;
- MpaKTHYeCKHe paboThl: paboTa B Mapax; WHAWBHAyalIbHas padoTa; paboTa B rpymmnax; pazoop
MPAKTUICCKUX CUTYaITH.

6. TemaTuka KypcoOBBIX paGoT/IIPOEKTOB

KypcoBblie paboTh/IpOeKTh Y4€OHBIM IIAHOM HE MPEIYCMOTPEHBI.

7. KouTpoJbHbie padoThl

KontposnbHble paboThl IpeycMOTPEHBI TOIBKO AJIs 3204HOM (opMbl 00ydeHus. OHU BBINOJI-
HATCS IO MHAUBUAYAIBHBIM 33JaHUSIM U COTJIaCHO METOJMYECKUM YKa3aHUM, IPEACTaBICHHBIM B
nyHkre 11.4

8. OneHka pe3yJbTaTOB OCBOECHHS THCIUILTHHBI/MOTYJIS

8.1. Kputepuu oleHUBaHUS CTENEHU MOJIHOTHI U KaueCcTBAa OCBOCHHUS KOMIIETEHIIMH B COOTBET-
CTBMH C IUITAHUPYEMBIMU pe3yJibTaTaMu 00y4yeHUs npuBeeHs! B [Ipunoxxenun 1.

8.2. PeiiTuHTOBas cHCTeMa OIICHWBAHUS CTEIIEHU IMOJHOTHI M KAa4eCTBAa OCBOCHHS KOMIIETECHIIMN
oOyuaromuxcs oOyueHus rpeJjcTaBieHa B Tadmuue 8.1.

Tabmuma 8.1
Nerm/n | Bujel MeponpusTHii B paMKaX TeKyIero KOHTPOns | KonuyectBo 6asioB
1 Texymas arrecrauus
1 Tect Nel 0-10
2 Brimosnnenue npaktuyeckoro 3anaTus Nel 0-10
3 BrimosnHenue npaktiuueckoro 3aHaTus Ne2 0-10
HNTOTI'O 3a nepByIo TEKYIIYIO aTTECTALUIO 0-30
2 TeKymas arTecTanus
1 Brimonnenue npaktudyeckoro 3aHstust Ne3 0-20
2 BeinosniHenue npakruyeckoro 3aHsaThs Ned 0-10
3 BrinosnHenue npaktiuueckoro 3aHaTust NeS




HNTOT'O 3a nepBy1o TEKyIIyro aTTECTAIUIO 0-30
3 Tekyias aTTecTanus
1 Brimosnaenne npakTiuueckoro 3aHaTus Ne6 0-10
2 Brimonaenue npakTiuueckoro 3anaTus Ne7 0-10
3 BrinonnHeHne mpakTuaeckoro 3ansatusi No§ 0-10
4 BrinonHenue npaktudeckux 3anatuii Ne9,10 0-10
HNTOT'O 3a BTOpYIO TEKYIIYIO aTTECTAINIO 0-40
BCEI'O 100

9. VYueOHO-MeTOAUYEeCKOe U HHPOPMAIHOHHOE o0DecTiedeHHe TN CIUTITHHbI
9.1. [lepeueHb pekOMEHIyeMOM TUTEpaTypsl npeacranieH B [Ipunoxennn 2.

9.2. CoBpemennble mpodeccuoHaabHbIe 0a3bl JaHHBIX W HMH(POPMAIMOHHBIC CIPABOYHBIC
CUCTEMBI:

— DnextpoHHass Oubnmoreunas cucrema Elib, mnomHoTekcToBas 06aza pgaHHbIX TUY,
http://elib.tsogu.ru/(mata oopamenwus 30.08.19)

— Hayunast snextponnas oOubmmoreka e¢LIBRARY.RU, http://elibrary.ru/(nara oGpamienus
30.08.19)

— IIpodeccuonanpubie ClipaBOYHbIE CHCTEMbl. HalmoHaNbHBIA IIEHTP paclpoCTpaHCHUs HH-
dopmanmu EDK OOH. — Pexxum noctyna: http://www.cntd.ru (mata oopamenus: 29.08.2019).

— CnpaBo4HO-TIpaBOBast cucremMa Koncynprantl[ntoc. — Pexnum JOCTYyIa:
http://www.consultant.ru (nara o6parenus: 29.08.2019).

— Cucrema noanepxxku yaeoHoro npomecca «Educony;

— OBC «M3narensctBa Jlanby, ['pakaancko-npaBoBoit 1oroBop Ne885-18 ot 07.08.2018 1. Ha
OKa3zaHue ycnyr mo npenoctarienuio noctyna k 9bC mexny ®I'bOY BO «TromeHCckuit MHIYCTpHU-
anbHbIl yHuBepcute» u 000 «M3narenscto Jlanb» (10 31.08.2020 r.);

— DBC «daextporHoro msarenscrsa FOPANTy, 'paxnancko-mpaBoBoii goroop Ne 884-18
ot 08.08.2018 r. Ha okazaHue yciyr no npeaocrasieHuo gocryna k 9bC mexny @PI'bOY BO «Tro-
MEHCKMI MHIyCTpHambHbI yHHBepcuTeT» U OOO «DnekTpoHHOe M3maTenscTBo FOPAWTY (10
31.08.2020 r.);

— OBbC «Ipocnekr», I'paxnancko-npasosoii gorosop Ne 882-18 ot 09.08.2018 r. Ha npeno-
CTaBJIEHUE JOCTYIa K 3JeKTPOHHO-OnbmmoTteunoil cucreme mexny ®I'bOY BO «TromeHckuii nHay-
crpuanbHblil yHuBEpcUTET» 1 OO0 «ITPOCIIEKT»;

— Hayuno-texanueckas 6ubauorexka ®I'bOY BO PI'Y nedtn u raza um. U.M. I'yOkuHa;

— Hayuno-texanueckas 6unbnuoreka ®I'bOY BO VITY (1. YxTa).
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http://elibrary.ru/
http://www.cntd.ru/
http://www.consultant.ru/

9.3. JluneH3MOHHOE M CBOOOJHO pacCIpOCTPaHsIEMOE MPOrpaMMHOE OOecredeHne, B T.4.
oreuecTBeHHOro mpowusBoacTBa: Windows 8 (Jlunensumonnoe cornamenue Ne8686341), Microsoft
Office Professional Plus (lorosop Nel1120-18 ot 03 aBrycra 2018 r.).

9.4 JluneH3MOHHOE W CBOOOJHO pAacCHpOCTpaHSIEMOE IPOrpaMMHOE oOOecredyeHue, B T.4.
oredecTBeHHOr0 nmpoussozacTea: MS Office

9.5 JIunieH3noHHOE W CBOOOHO pacipocTpaHsIeMOe IPOrpaMMHOE 00eCIIeUeHHE, B T.4. OTE€UE-
CTBCHHOI'O HpOI/ISBOI[CTBaI
- MS Office

10. MaTepuajIbHO-TEXHHYECKOE 0OOecnevyeHue THCIUIINHbI
[TomereHus A1 TPOBECHUS BCEX BUIOB PaOOTHI, IPEIyCMOTPEHHBIX Y4eOHBIM IIAHOM, YKOM-

TJICKTOBAHBI HEOOXOAMMBIM 000PYIOBAHUEM M TEXHHYECKUMHU CPEIICTBAMU O0yUCHUSI.
Tabmuma 10.1

[lepeuens ob6opynoBaHus, [lepeueHs TEXHUYECKUX CPeNCTB 00yUeHUs, HEOOX0TH-
Ne m/m HE0OX0IMMOTO ISl OCBOE- MBIX JJIS1 OCBOCHUS AUCIMTUTIHB/ MOTY IS
HUS JTUCUIUTUTHHBI/MOJTY IS (meMoHCTpaIMOHHOE 000PYTIOBAHKE)

. KoMrutekT MylbTHMEIHHHOTO 000pYyIOBaHUS: IPO-
[IporpamMHBIii KOM- Y A PYyA p

1 . €KTOp, 9KpaH, KOMIIBIOTED, aKyCTHYECKAs CHCTEMA.
wiekc «saphir»
JloKkajbpHas U KOPIIOpaTHBHAS CETh
. KoMIutekT MyinbTHUMEIHIHHOTO 000pYAOBaHUA: MPO-
[TporpaMMHBIii KOM- y Py p
2 €KTOp, 9KpPaH, KOMIIBIOTED, aKyCTHYECKAs CHCTEMA.

ieKc «saphir
JlokanbHasi U KOPIOPATHBHAS CETh

KOMIUIEKT MyJIbTUMEAMIHHOTO OO0OPYIOBAHHS: TPO-
3 [Tpubop «Cymoc» €KTOp, DKpaH, KOMIIBIOTEP, aKyCTUUYECKasl CUCTEMA.
JlokanibHasi U KOPIIOpPAaTUBHAS CETh

. Kommiexkr MynbTHUMenuitHOro 000pymOBaHUS: TPO-
[IporpammHBIi KOM- Y A PyA p

4 ntexe «saphiry €KTOP, DKpaH, KOMIIBIOTEP, aKyCTHUUECKasi CUCTEMA.
JloxanpHas 1 KOPHIOpPAaTUBHASL CETh
ToorDaMMHLLL KoM KommiiektT MyabTUMEIUIHOTO 00OpYyAOBaHUS: HpO-
5 pnngxc «saphiry €KTOP, JKpaH, KOMIIBIOTEP, AKyCTHYECKasi CUCTEMA.
JlokanpHas U KOPIIOpAaTUBHAS CETh
ToorDaMMHLLL KoM KoMmmiekT MynbTuMeAMHOrO 000pyJIOBaHMs: HPO-
6 pl'IJ'IIe)KC «saphiry €KTOP, JKpaH, KOMIIBIOTEP, aKyCTHUUECKasi CUCTEMA.
JloxanpHas 1 KOPHIOpPAaTUBHAS CETh
TborDAMMHELIH KOM KommiekT MyiabTUMEIUIHOTO 00OpYAOBaHUS: MpO-
7 porp €KTOP, SKpaH, KOMIIbIOTEP, aKyCTHUYECKasi CUCTEMA.

iekc «saphir»
JIokanbHast 1 KOPIIOpATUBHASI CETh

11




TborDAMMHLLA KOM KommiekT MyJabTUMEIUIHOTO 00OpYAOBaHUS: MpO-
8 porp . €KTOp, 3KPaH, KOMIIBIOTEDP, AKyCTHYECKAsA CUCTEMA.
TieKc «Saphir ’ ’ ’
JloxanpHas ¥ KOPIIOPATUBHASL CETh
TborDAMMHLI KOM KommiekT MynabTUMEIUIHOrO 00OpYyAOBaHUS: HpO-
9 porp . €KTOp, 3KpaH, KOMIIbIOTEP, AKYCTHUECKAsl CUCTEMA.
wiekc «saphir»
JlokasibHas U KOPIIOPAaTUBHAS CETh
ToorDaMMHbLL KoM KommiekT MyabTUMEIUIHOTO 00OpYAOBaHUS: HpO-
10 pnngxc «saphir» €KTOp, 3KPaH, KOMIIBIOTEDP, AKyCTHYECKAsL CUCTEMA.
JloxanpHas ¥ KOPIIOPAaTUBHASL CETh

11. Meroanuyeckue ykazanusi mo opranuzamuu CPC
11.1. Meroauyeckue yka3aHus 1O MOJATOTOBKE K MPAKTUYECKUM 3aHITHSIM.

Ha mpakTudeckux 3aHATUAX 00ydaroluecs u3y4aroT METOAUKY U BBINOJHSIOT TUIIOBBIE pacue-
ThI. J{ns addexTuBHON pabOTHI 00yJaronuecs JODKHBI UMETh WHKCHEPHBIC KAIBKYISTOPBI H COOT-
BETCTBYIOIIME KaHUEIAPCKUE IPUHAMICKHOCTH. B mpouecce NoAroTOBKY K MPAKTUUECKUM 3aHATUSIM
oOyuJaromuecss MOTYT MPUOETaTh K KOHCYJIBTAUAM IpernoiaBarens. Hamudre KoHCIIEKTa JICKIUH Ha
MPAKTUYECKOM 3aHATUH 00s13aTeIbHO!

3agauamu CPC aBisioTcs:

— CHUCTEMAaTH3alus U 3aKPEIUICHHE IMOJYYEHHBIX TEOPETHUYECKUX 3HAHUM U MPAKTUUYECKUX
YMEHUH CTYJIEHTOB;

—  yrayOJieHue U paclIupeHue TEOPETUUECKUX 3HAHUH;

— ¢dopMupOBaHHE YMEHUH HCIOIb30BATh HOPMATUBHYIO, MIPABOBYIO, CIIPABOYHYIO JTOKYMEH-
TalMIO U CHEUAIbHYIO JIUTEPATYpPY;

—  pa3BUTHE NO3HABATEIHHBIX CIOCOOHOCTEH U aKTUBHOCTH CTYACHTOB: TBOPYECKON WHUIMA-
THUBBI, CAMOCTOSTEIILHOCTH, OTBETCTBEHHOCTH M OPTaHNU30BAHHOCTH;

—  ($OopMHPOBaHHE CAMOCTOSITEIFHOCTH MBIIUICHHUS, CIIOCOOHOCTEH K CaMOpPa3BUTHUIO, CaMO-
COBEPILIEHCTBOBAHUIO U CaMOpeain3aliuu;

—  pa3BUTHE UCCIIEIOBATEIHCKUX YMEHUMH;

—  HCIOJB30BaHUE MaTepHuaya, CoOOPAaHHOTO M MOJYUYEHHOTO B XOJI€ CAMOCTOSATEIbHBIX 3aHs-
TUA HAa CEMUHApax, Ha MPAKTUYECKUX M JJA0OPATOPHBIX 3aHATHAX, MIPU HAMMCAHUM KYPCOBBIX U BBI-
MyCKHOW KBaU(UKAITMOHHOU paboT, 11t 3 PeKTHBHOM MOATOTOBKH K UTOTOBBIM (hOpMaM KOHTPOJIS.

1. Tlpu mOATOTOBKE K 3aHATHUAM HEOOXOJMMO M3YYUTh TEOPETUUECKYIO YacTh BOMpPOCA JTaH-
HOM TEMbI MO KOHCIEKTaM JIEKIUSIM, TEOPETUUECKOMY MaTepuany, U3JI0KEHHOMY B METOAMYECKUX
YKa3aHUAX K MPAKTHUYECKH 3aHATUSIM, U YICOHUKY.

2. BuecTtu nomoiHEHUs MO PACCMOTPEHHBIM BOMPOCAM B KOHCIIEKTHI JIEKIIUH.

3. THoxroroButskcs k mabopaTopHOil paboTe, mepenucaB XOJ BBHIOJHEHUS paboOTH, M pac-
CMOTPETH MOPSAAOK €€ BhIMOJHEHUsA. OTMETUTh B KOHCIIEKTE, UYTO HEMOHSATHO B XOI€ €€ BBIMOJIHEHUSI.

4. BbINOMHUTE B TETpau s JTa0OPATOPHBIX padOT paszien «CaMOCTOsITeNbHas padoTa CTy-
JEHTOBY. {7151 3TOr0 03HAKOMUTHCS C TUIMOBBIMU 33J]a4aMH U NIpUMEpamMu Ux pemieHus. OTMeTUTh, Ka-
KM€ BOTIPOCHI U 33/1a41 BBI3BAJIM 3aTPYAHEHUS B PEIICHUH.

CamocTosTenpHas paboTa CTyIEHTOB OJIMH U3 JIYUIITUX METO/JI0B CAMOTPOBEPKHU YCBOCHUS TEO-
PETUYECKOTO MaTepHuaa.

5. B cnyuae BOSHUKHOBEHUS 3aTPyIHEHUHN MPU HU3yUYEHUU Kypca CIeayeT MOJAONUTH K Mpemno-
JTaBaTeJI0 Ha KOHCYJHTAIHUIO.

Pabora ¢ xuuroii. [Ipu pabote ¢ KHUTON HEOOXOIUMO MOAOOPATH TUTEPATYPY, HAYUUTHCS Tpa-
BUJILHO €€ YWTaTh, BECTH 3anucu. [ moadopa nurepaTypsl B OUOIMOTEKE UCTIOIB3YIOTCS alihaBUT-
HBIA U CHCTEMaTHYSCKUN KaTalor!.
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BaxHO MOMHHTB, YTO pallMOHAIBLHBIE HABBIKU PabOTHI ¢ KHUTOW - 3TO BCerJa OOJbIIast 3KOHO-
MUsl BpeMeHU U cuil. [IpaBuibHBIA MOA00p YUeOHUKOB pEKOMEHIYETCsl IPeroaaBaTeaeM, YUTAIoUM
JEeKIMOHHBIN Kypc. HeoOxoau-mas mutepaTypa MOXKET OBITh TaKKe yKa3aHa B METOAMYECKHX pa3pa-
00TKax Mo JAHHOMY KYpCY.

PaznuuaroT nBa BuAa uTeHUs; MepBUYHOE U BTopuuyHOE. [lepBUuHOE - 3T BHUMATEJIbHOE, HE-
TOPOIUIMBOE YT€HUE, IPU KOTOPOM MOXHO OCTAHOBUTBHCA Ha TPYAHBIX MecTax. [locie Hero He H0KHO
OCTaThCsl HU OJJHOTO HEMOHATHOro oJyioBa. CozepikaHue HE BCErJa MOXET ObITh IOHATHO IOCIE IEp-
BUYHOTO YTCHHS.

3ajaya BTOPUYHOIO YTEHUS II0JHOE YCBOEHHUE CMbICHIA LIEJIOro (II0 CUETY ATO YTEHHE MOXKET
OBITh M HE BTOPBIM, & TPETbUM WJIH YETBEPTHIM).

[TpaBuiia caMOCTOSITENTLHOM paOOTHI C JIUTEPATYPOH.

Kak yxe oTmeuanocs, camocTosiTelibHas paboTa ¢ yueOHHUKaMU U KHUTaMU (a TakXe caMOCTO-
ATENbHOE TEOPETHUYECKOE HCCIEeNOBaHME MpobieM, 0003HAUYEHHBIX IPEroaBaTesieM Ha JICKIUSIX) —
3TO BakKHeilllee ycinoBue (GopMupoBaHus y celsi HayyHOro croco0a mo3HaHus. OCHOBHBIE COBETHI
3/1€Ch MOYKHO CBECTHU K CJEIYIOLIUM:

— CocTaBuTh nepeveHb KHUT, C KOTOPbIMHU Bam cieayeT mo3HaKOMUTHCS.

— Cawm Takoii mepedeHp NOJKEH OBITh CUCTEMAaTH3UPOBAHHBIM (YTO HEOOXOIUMO JISi CEMH-
HApOB, YTO JJISl K3aMEHOB, YTO MPHUTOIUTCS, a 4TO Bac mHTEpecyeT 3a paMKaMu OpHUIHATBHON yueo-
HOM JIeATENBHOCTH, TO €CTh YTO MOKET paclIupuTh Barny o01iyto KyiabTypy...).

—  OO0s3aTebHO BBHIIUCHIBATH BCE BHIXOIHBIC JAHHBIC 110 KAXKI0M KHUTE.

— PazoOpatbcs s cebsi, Kakue KHUTH (MJIM KaKuWe TJIaBbl KHUT) CIEAYeT MPOYHUTATh Oojee
BHHUMATENbHO, a KaKue — IIPOCTO MPOCMOTPETb.

— EcrecTtBeHHO, BCce MPOUNUTAHHBIE KHUTH, YYEOHUKU U CTaThU CIIEyeT KOHCIIEKTHPOBATh,
HO 3TO HE 03HAYAET, YTO HA/NO KOHCIEKTUPOBATH «BCE MOJ-PS/I»: MOXKHO BBIMHUCHIBATH KPATKO OCHOB-
HBIC WJIEW aBTOpa W WHOTJA MPUBOJUTHL HaubOoJiee SPKHME M TOKa3aTeNbHbIE IUTATHI (C yKa3aHHEM
CTPaHMII).

Brinensitor yeTsipe OCHOBHBIE YCTAHOBKH B UTEHHWH HAYYHOT'O TEKCTA:

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

2.YcBauBaromas (yCWIns YdTaTeNsl HalpaBieHbl Ha TO, YTOOBI KaK MOKHO IIOJIHEE OCO3HATh U
3allOMHHUTH KaK CaMH CBEACHUS U3JIaraéMble aBTOPOM, TaK U BCIO JIOTHKY €T0 pacCyXICHUH)

3.AHAIUTUKO-KpUTHYECKAs (YUTATENh CTPEMHUTCS KPUTHUYECKH OCMBIC-JIUTh MaTepual, IMpo-
aHAJIM3UPOBAB €0, ONPEIETUB CBOE OTHOILIEHUE K HEMY)

4. TBopueckast (CO3MaeT y UuTaTessi TOTOBHOCTh B TOM WJIM MHOM BHJI€ — KaK OTIPABHOM MyHKT
JUIS CBOUX pacCyXIEeHUH, Kak o0pa3 Juist IeUCTBUS 10 aHAIOTHH U T.II. — UCIIOJIb30BATh CYXKJICHUS aB-
TOpa, XOJl €ro MbICJEH, pe3yabTaT HaOII0AeHUS, pPa3pabOTaHHYI0 METOIUKY, TONOJHUTh UX, TIOJBEPT-
HYTb HOBOM MPOBEPKeE).

OCHOBHBIE BU/IbI CUCTEMATHU3UPOBAHHOM 3aIMMCH ITPOUYUTAHHOTO:

1.AHHOTHpOBaHUE — MPEAEIBHO KPATKOE CBSI3HOE ONMMCAHUE MPOCMOT-PEHHON WM MPOYMTAH-
HOM KHUTH (CTaThM), €€ COJePKaHUsI, UCTOUHUKOB, Xa-paKTepa U Ha3HAYCHNS,

2.1lnannpoBaHue — KpaTKasi JJOTUYECKasi OpraHu3alusl TEKCTa, pacKpbI-BaoIasi COACpKaHUE U
CTPYKTYpY U3y4aeMoro Marepuarna;

3.Te3upoBaHHue — JTAaKOHMYHOE BOCIPOU3BE/ICHUE OCHOBHBIX YTBEpIXKAe-HHUIl aBTOpa 0e3 mpu-
BJIeUEHUs (DaKTUUECKOTO MaTepuaa;

4.1lutupoBaHue — JOCTOBHOE BBIIMCHIBAHUE W3 TEKCTa BBIACPKEK, U3BJICUECHUH, Haubomee cy-
IIECTBEHHO OTPaKAIOLIUX Ty UJIM UHYIO MBICIIb aBTOPA;

5.KoHcnektupoBaHue — KpaTkoe U MOCIIEI0BATEIbHOE U3JI0KEHUE CO-/IepKaHUsI TPOUYUTAHHO-
ro.

KOHCHEKT — CIOKHBINH CITOCO0 M3T0XKEHHS COACpKAHUS KHUTH WU CTaThU B JIOTHYECKON TO-
cienoBarenbHOCTH. KOHCIEKT akkyMynupyeT B ceOe ImpeablIyline BUIbl 3alucy, T03BOJISET BCECTO-
POHHE OXBAaTUTh COJCPKAHUE KHUTH, CTaTbU. [103TOMy yMeHue COCTaBIATh MJIaH, TE3UCHI, 1€JaTh BbI-
MUCKU U APYTUE 3aIUCH OINPENENsIeT U TEXHOJIOTHIO COCTaBICHMS KOHCIIEKTA.
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CamornpoBepka. [locne u3ydeHus onpeneseHHON TeMBbI 110 3aIMCIM B KOHCIIEKTE M YUeOHHUKY, a
TaK)X€ peIIeHUs JOCTATOYHOTO KOJIMYECTBA COOTBETCTBYIOIIMX 33/7a4 HA MPAKTHUECKUX 3aHATHUIX U
CaMOCTOSITENIBHO CTYAEHTY PEKOMEHIYETCs, UCII0JIb3Ys JUCT ONOPHBIX CUIHAJIOB, BOCIIPOU3BECTH 10
MaMsTU OTpeAeNeHus], BBIBOAbI (hopMyIl, (GOPMYITHPOBKH OCHOBHBIX IMOJIOKEHUN U JOKa3aTelbCcTB. B
ciryyae HeoOXOAMMOCTH HYXHO eIlle pa3 BHUMATEIbHO pa3o0parbcs B MaTepHale.

Koncynpranuu. Ecinu B mponecce caMoCToATebHOM pabOThl HAJl M3YYEHUEM TEOPETHUECKOTO
MaTepHala y CTyJeHTa BOZHUKAIOT BOMPOCHI, Pa3pelIUTh KOTOPbIE CAaMOCTOSITEILHO HE YAAeTCs, HE00-
XOJUMO 00paTUThCS K IMPENnoAaBaTelo AJis MOJydYeHUsl y Hero pa3bsCHEHUN Wiu yka3aHuil. B cBoux
BOIIPOCAaX CTYAEHT JIOJKEH YETKO BBIPA3UTh, B UEM OH MCIBITHIBAET 3aTPYIHEHMSI, XapaKTep 3TOro 3a-
TpyIHEHUs. 3a KOHCYJIbTaIlMel cieayeT oOpaliaTbCs U B cilydae, eciyd BO3HUKHYT COMHEHUS B Ipa-
BUJILHOCTU OTBETOB Ha BOIIPOCHI CAMOIIPOBEPKHU.

12. MeToauueckue YKa3aHusdl K IPAKTUYECCKUM 3aHATUAM

IHPAKTHYECKAS PABOTA Ne 1 UTHTEPIIPETAIIUA KBl CTUMY JIU-
POBAHHOM CKBAKHUHBI

Orta ckBakuHa Oblia octaHoBieHa Ha KBJ] mocne roga unu 6onee 1o6srun. Tak kak TOUHOE
BpeMs pabOThl HEM3BECTHO (HO HM3BECTHO, YTO OHO 0O0JbIIOe), TecT paccmarpuBaercs kak KIIJI mpu
OTPHUIATESIILHOM H3MEHEHHH JIeOnTa. ITO CKBAXKMHA CTUMYJTUPOBAIOCH KHCIOTHOH 00paOOTKOM.

STB| opsia[ ' T ! ) T
fd
-460 | f—
-480 | 2700 } Tanenne
-500
Hebum
-520 + 2650 }
-540 |
-560 | 2600 | : : 5 :
0 50 100 150 Yachl:

Pucynok 1 — CkBaknHa CTUMYJIHPOBAHHAsSI KHCJIOTHOH 00padoTKoil

JlnarHocTuecKuil rpag UK MokKa3plBaeT MOBEICHHE, TUTUYHOE JUIsl CTUMYJIMPOBAaHHOM CKBa-
KHHBI: OTCYTCTBHE MaKCUMyMa IPOM3BOIHON ITOKA3aTEeNIbHO JJIsl OTPHIATENbHOTO CKuH(pakTopa. [To-
SBJICHUE [ITyMa Ha IOCJIeTHEM y4acTKe BPEMEHHU - OOBIYHOE SBJICHUE, KOTOPOE HE Ha/l0 MyTaTh C rpa-
HUYHBIM 3¢ exkrom. MHTepBaibl JOCTOBEPHOCTH NMPEBOCXOAHBI AJIs1 BCEX MepeMeHHbIX. /laHHbIe Tak-
e C XOpOIIeH TOCTOBEPHOCTHI0 MOKHO HACTPOUTH Ha MOJIENbh CKBOKUHBI C KOPOTKOH TPEUIHMHOM
I'PII (puc. 3).
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Pucynok 2 — Jluarnocruyeckuii rpaduk
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A
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% X BCC+eoxmm
[ ORHOpoRHEDT rOTacT
le-2 Heorparerae s it IpHTOX
BCC, STB/psi 2527 HEY%
le-3 Crrm -4.318 op2
IIporemaemocTs, 1l  17.95 H).a8%
Hax. gaznexcee, psia 2615
T el el
le-3 le-2 0.1 1 10 100 hours

8PEMA @ HAUCUHX
Pucynok 3 — Mogenb ckBaXMHBI ¢ KOpOoTKOM TpemuHoi ['PT1

JlanHble Ha HavdanpHOM AdTane BpeMeHu (ydactok BCC) uyBCTBUTENBHBI K BEJIUYHHE
HayvalbHOTO JaByieHus. Jlaxe n3MeHeHHs B HayalbHOM jaBieHud Ha 0.1 psi Oyner BIUATH Ha MOBe-
JICHUE JaBJICHHUS Ha paHHEM Y4acTKe BpeMeHH. /laHHBbIE U3MEPEHHH B paHHEE BPEMS HE CIECIYIOT
€IMHUYHOMY HakJoHYy. [IpyunHa 3TOro cocTOUT B TOM, YTO MaclITad BPEMEHU B JAAHHBIX SIBISIETCS
HEMHOI'0 HECOTJIaCOBAaHHBIMH - 3TO OYEBUIHO U3 (aKTa, YTO U JaBJIEHHE U MPOU3BOIHAS HA 3TOM 3Ta-
ne siBisAtoTes omrOouHbIMU. Beruntanue 0.064 yacoB (MATh MUHYT) U3 JaHHBIX BPEMEHH MPUBOAMUTH K
HaMHOT0 JTy4Ille BBITTISAAIIEMY TpaduKy (puc. 4).
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IporeataemocTs, rf] 14.47 /
Crrm -5.023
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Puc.5

OOb1uHBIl rpaduyeckuii (momyaorapupMUUEcKuii) aHaIN3, Kak MOKa3aHo Ha pUC. 5, BEposT-
HO, TIpuBeEJT OBl K HEJOOIEHKE K U S. DTO - M3-3a YeI0BEYECKOT0 )KEIaHHs MPOTSIHYTh IOIyJIorapud-

MHUYCCKYIO IMPAMYIO JIMHHUIO OaJiIiCC BHU3 U Ha3a/l 6OJ'II)HIC, YEM 3TO IMMO3BOJIAOT JAHHBIC.

IIpsAiMOJINHEHHBIM KAHAJ NTeCYAHUKA

Cnenyrommii npumep — tect Ha KB/l nocne nepuona notoka B 720 yacos. [locnegnuit yua-
CTOK BPEMEHH MOKA3bIBACT ITTUTEIHHBIA MEPUO THHEHHOTO MTOTOKA, KOTOPBIH SIBISETCS XapaKTePHBIM
JUTsl TIOTOKA B KaHanaxX. EcTe HeOoubIIoe pa3inuane MKy OlleHKaMu TapaMeTpOoB IJIacTa P aHaIH-
3e Tecta kak KBJI (puc.6), nnu xak KII/] (puc.7). BennunHbl Ha4aqbHOTO JaBIEHUS IUIACTa MOJIyda-
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IOTCA OTIIMYHBIMH, HO 3TO - TOJIBKO IIOTOMY, YTO aHAJIM3 KH,Z[ HMCIIOJIB3YET HavyaJIbHOE NABJICHUEC Pi, B
TO BpEMs KaK aHAJIM3 KB,Z[ HMCIIOJIB3YECT 0XKHMJAACMO€C NaBJICHUEC Pi B MOMCHT OCTAHOBKH CKBAXHUHBI.
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O HOPORHEDT TOTACT
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EPENA € UACUX

Puc.7

IpakTueckasi padora Ne 2 Unrepnperanusi ruApoAMHAMHYIECKAX HCCIEN0BAHUI B 3a-
MKHYTO#H 00J1aCTH IpeHNPOBaHUS

Canenyroumii Tect - KB/ B razoBom muiacte. B oTiinumne ot npeablayIiero Tecra , 3ToT Mpu-
Mep TOoKa3bIBaeT riaBHoe paznnuue Mexay aHanusoMm KIIJ (puc.8) u KBJI (puc.9). Enunuunbrii
HaKJIOH B IOCJIE/IHEE BPEMsI MOXKET COOTBETCTBOBATH ICEBAOCTALIMOHAPHOMY PEXHUMY (3aKphITas 00-
JacTh JAPEHUPOBAHUs), TOIbKO eciu TecT aHanuzupyerca kak KIIJ[ (puc.8). Ouenka paccTossHUs 10
3aKpBITON TPaHMIIBl HAXOJUTCS B XOPOLIEM COTJIaCHM C IUJIOLIA/IbI0 JPEHUPOBAHMS, OCHOBAaHHOW Ha
paccrosiHun Mexay ckBaknHamu. TpakroBka KM/l kak KB/[ He CcOOTBETCTBYET MOBEAECHHUIO HA IO-
cieaHeM stane BpeMeHH (puc.9). Ecnu mMbl mpoOyeM HaloXUTh pelieHHe OrPaHUYeHHOro IUIacTa Ha
tect KB/, mpousBogHas [aBieHUs Ha MOCIEIHEM dTare BpeMEHH OYJeT CHUXKAThCs, BMECTO TOrO,
4yT0OBI pactu (puc.10).

C mepBoro B3MIIsAa, Ka3ajaock ObI, YTO BpeMs JOOBIYM JOCTATOYHO JUIMTENBHO (IIPpUOIN3H-
tenbHO 1200 yacoB), Tak Kak caM TecT AnuTcs okoso 200 yacoB. OueHb BEPOSTHO, YTO BPEeMs 100bIUN
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OBLIO 3aHIKEHO - 3TO BeChMa OOBIYHAS OMIMOKA Ha MPOMBICIIE, T/ ONEPaTOphl 3aMHCHIBAIOT BPEMsI
KaK TMOCJIeIHEe BPEeMs, KOT/Ia CKBaKWHBI ObllIa 3aKpbhiTa Ha KOPOTKHUW MEepHoia (Y4TO HEBEPHO, KOraa
HEO0OXOUMO JUTUTETILHOE BpeMsl pa0OThI Iepel TECTOM).

DtoT npuMep ObLT POaHATM3UPOBAH, UCIIOJIb3Ysl HOPMUPOBAHHOE TICEBI0JaBICHUE. Tak Kak
JaBJeHUs BBICOKH (mpubam3uTesibHo 6000 psia), HET HEOOXOAUMOCTH UCIIOJIB30BATh IICEBIOBPEMSI.
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P51 HEpfipans IMOMETE:
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KiuHoBuaHAsi rpaHuna

100

Oto tect KB/l nemoHCcTpupyeT HEOOBIYHBIH HakIOH 1/3 B mocienHee Bpems. DTO COOTBET-
CTBYET KJIMHOBUIHOMW IpaHulie ¢ yrioMm pactBopa 60° (puc. 11). InTepBan 10CTOBEPHOCTH 1O MPOHU-
[[aEMOCTH HU3KHUH, TaK KaK OTCYTCTBYET OCCKOHEUYHO JEHUCTBYIOIIMI pagvalibHbII Mepuo MpUTOKa
(cooTBeTCTBYIOIIAsA peaKIvs AaBiieHus] HaunmHaeTcss cpasy oT nepuona BCC). [loneiTka anamuza ¢
y4eTOM JBONHOW MOPUCTOCTH 3HAUUTENBHO YIYYIlaeT COOTBETCTBUE (pUC. 12), ¢ HAMHOIO JIY4IIUMU
WHTEpBaJIaMU JIOCTOBEPHOCTH.
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IIpakTnueckas padora Ne 3 Uurepnperanus KB/l ¢ nepexoqHbIMu JaHHBIMHA

Paccmotpum Tect KBJI, KoTOpBINi COOTBETCTBYET 3 4yacaM 3aKpbITUSl CKBa)XKMHbI mocie 18
yacoB paboTsl. Bee nannbie pacnonaraiores mexay ydactkom BCC u paauanbHBIM IPUTOKOM, OJTHA-
KO, TapaMeTphl IJIacTa MOTYT OBITh OI[CHEHBI C XOPOILIUMHU HHTEPBAJaMU JOCTOBEPHOCTH, HUCIIONb3Ys
HenuHenHyro perpeccuto (puc.13). Tpaguumonusiii ananu3 XopHepa UMEET TEHIACHIIUIO HEeI0OICHU-
BaTh M MPOHHUIIAEMOCTh, U CKUH-(AKTOP - 3TO BEPHO BOOOIIE, HO B JAHHOM NPUMEPE YCUIICHO HM3-3a
KOPOTKOTO Tieprojia Tecta (puc.14).
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EcTb HEKOTOpBIE BaXKHBIC 3aMEYaHUS OTHOCUTEIIBHO YYBCTBHUTEIHHOCTH K 3((eKTuBHOM
JUIMHE CKBQ)KHUHBI M OTHOIIECHUIO BEPTHKAIbHAS/TOPU30OHTAIbHAS MpOHHUIIaeMOCcTH. Puc. 15 mokassi-
BaeT HacTpoiKky maHubix KBJI, ucrmons3ys n3BecTHyo npodypenunyio miuay 1700 ¢yrtos, u kv/kn ot-
Homenne 0.2, KOTOpoe SBISETCS THUIHYHBIM U Tu1acta. VHTepBajibl TOCTOBEPHOCTH MPUEMIIEMBI,
OJTHAKO HACTPOHKa TPOM3BOJHON SIBIISICTCS HEYAOBJICTBOPUTEILHOM, OCOOCHHO B OoJsiee MO3IHEE
Bpems. M3menenne spdextuBHoi nauHbl ckBaxxuHbl Ha 500 GyToB (puc. 16) NpuBOAUT K HAMHOTO
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I'opusoHTabHASA CKBAXKMHA

Ooinee Y6eI[I/ITCJ'IbHOMy COOTBCTCTBHIO.
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Xotst 3 hexTHBHAs JUIMHA CKBaXKWHBI OYEHBb BaXKHA B 9TOM TECTE, pelieHre (aKTHUECKH HE
3aBUCUT OT BeauuuHbl oTHOImEHHus Kv/Ky. Puc. 17 mokaseiBaet, yto, eciu oTHouienue Ky/kn cuenartsb
MPOM3BOJILHBIM, BEIMYMHBI HE ONPEIEIISIOTCS C MPUEMIIEMBIM HHTEPBAJIOM JIOCTOBEPHOCTH. JTa He-
YBEPEHHOCTh MMOJYEPKHYTA Ha pUC. 18, KOTOPHI MOKA3bIBAET, YTO HACTPOMKA HEM3MEHHA JIaKe MpH
kv/kH=0.1. HeoOX01uMO OTMETHTB, YTO BEIMYHMHA CKHH-(pakTopa npH u3MeHeHuu kv/kKy Takxke me-
HSETCS, TaK KakK 00a (pakTopa TECHO CBA3aHBI.
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GPEMA & HACAX

Puc.18

IpakTnueckas padora Ne 4 MUnrepnperauus pesyabraroB KB/l mo nanubim me-
XaHMYEeCKOro MaHOMeTpa

3TO TECT TPYJHO HHTEPIPETHUPOBATH, TOTOMY YTO JaHHBIE OBUIN TJIOXO BBIOPAHBI U OCOOCH-
HO HEJI0CTaTOYHBI B 00J1acTH OECKOHEYHO JEHCTBYIOLIETO pajnanbHOro npuroka. Puc.19 nokassiBaer
pa3syMHO BBINIAJALIYI0 HAacTPOMKY, HO IUIOXME MHTEpBaJaMH JOCTOBEPHOCTH. Puc.20 mokasbiBaeT
HACTPOMKY C Pa3IMUHBIMK BETMYMHAMHE K ¥ S, HO Ha B3IJISi/, COOTBETCTBUE MTPAKTUYCCKH MOYTH TaKOES
Ke, KaK U MpexJie. 3/1ech kKelaTelbHa IOBTOPHAs BbIOOPKA JaHHBIX. J[aHHbIE, TOTYYEHHbIE BPYUYHYIO
OT MEXaHUUYECKUX NPUOOPOB, MOT'YT HHOT/A OXOUTh HA IaHHbIE IPUBEIEHHOIO IIpUMepa.
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psia

100

10

Orto o6brunbl npumep KN noBpexnenHoll ckBaxkunbl. [locneqnuil Hucnaaaoomui yqa-
crok 3a BCC BblpaxkeH Ooiiee pe3ko, 4eM 3TO Ipejnoaraercsa B Mozenu (puc.21), uro Hebiaaronpu-
ATHO CKa3bIBAE€TCS HA JOCTOBEPHOCTHU OIpe]esieHus napaMeTpoB. AHanu3 XopHepa (puc.22) npuBo-
IMT K 0oJie HU3KUM 3HadeHusM K u S, Ho reneparust KI/] ¢ 3TumMu TaHHBIMU HE OY€Hb XOPOIIIO CO-
OTBETCTBYET JaHHBIM M3MepeHuil. CKBa)XMHA TOYHO MOBPEXJIEHA, HO BEMYMHA CKUH-(paKTOpa JUIs

LU

T™T"TT1 717

BCC+eoxmm
Oaxopog HEDT rotacT

I//l LA T

.

Heor paxorie EEGI it ITRECTO X, /

L LB

L.LLLLLL 1

STB/psi
13

Haw. gaenerce, psia 1919

2.108e-2 35.3%

[IporomaemocTs, mf] 73.87 £1.6%

le-2

0.1 1 10
GPEMA @ NUCUX

Puc.20

IToBpexaeHHAsi CKBAXKMHA

9TOr0 TeCTa HE MOXKET OBIThH OLCHCHA TOYHO.
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psia

2100

2000

1900 BCC+eoxmm

Oaxopoxsent muact

Heor parore semi it mpserox .\
1800 HBCC, STBApsi 23792

C 1o 1835

Mporaaemocts, Y]  104.2

Hay. pazmeroee, psia 2218

1 ) I - L Ll L) L 1 L Ll

10 100 1000 t+Hdtidi

Puc.22
IIpakTnueckas padora Ne 5 Unrepnperanus KB/l npu HarsHeraHnmu B IJIact ropsiuero napa

Oto Tect - Tect KB/l mpu HarHeTaHuu B IJIACT ropsyero napa. Peakius 1aBiaeHUs MOKa3bl-
BaeT 0oJjiee BHICOKYIO MOABMKHOCTh BO BHYTPEHHEH 30HE M ¢ 00Jjiee HU3KOW 30HOM MOABHKHOCTH BHE
3TOM 30HBI. PaccrossHHe MEXIy IBYMs 30HAaMH MOXET OBITh OLIEHEHO, UCIOJb3ys paJualIbHO-
COCTaBHYIO MOJIEb ILIACTA.
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o |

psia
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BCC+exmm

2 z0mm
Heorparcraeremr it
TTPITOX 5
BCC, STE/psi 4. 235e-2 *12%
FICxrox 3855 14
[|IpceemaemocTs, Ml 666.9 *17%
[|Pazmepzomar 1, dyr 1272 £15%
[|OTrowe. mpozogean. 151 52%
F|OTrow . reezonmpor 1938 32.3:2%
Hay. gaeneroee, psia 3189 11

L L

T

1 Ll L LLlLll 1 Ll Ll lll

0.01 0.1 1 10 hours
GPEMA @ NUCEX

Puc.23

Heuntepnperupyemslii Tect

He xaxmprii TecT MOXKeT ObITh MPOUHTEPIPETUPOBaH. [IpuBEeICHHOMY NIPUMEPY HE COOTBET-
CTBYET HUKaKasi M3BECTHAsI MOJIeITb T1acTa. Bo Bcelt BEpOSITHOCTH, MAHOMETP MPEKPATHIT pabOTaTh.
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IIpakTnueckas padora Ne 6 Uarepnperanust KB/l ropu3oHTaJIbHOM CKBAKHUHBI

Oto tect KB/l B ropu3oHTanbHOM CKBaXKMHE. DKCIEPUMEHTHPOBAHUE C NOAOOPOM pPa3Iny-
HBIX BEJIMYMH OTHOUICHUS BEPTUKAJIbHAs/TOPU30HTAIbHAS IPOHUIIAEMOCTH MTOKA3bIBAET, YTO ATOT Ia-
paMeTp CYLIECTBEHHO CBS3aH CO CKMH-(PAKTOPOM (UTO O3HAYaeT, YTO OH IUIOXO ormpeneneH). O0bIu-
HbIE METOABl MHTEPIpPETAllNi BEPTUKAJIBHBIX CKBAXUH (MeToAbl aHanmu3a Bourdet, Gringarten wnm
Horner) 3nech He nmpuMeHMMBI. TecT HE JOCTUIaeT BPEMEHH IOCIEAHET0 PaJualibHOIO MPUTOKA, a
BpEMS paHHET0 paJuaibHOro npuroka ckpeiro BCC.
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Cpasuum 1pu Texkcra KB/I: tect 12, Tect 13 u tect 14. Bee Tpu Tecta UMEIOT 0YEHb KOPOT-
KHE€ TIePeXO/IHbIC MEPUOJIBI U JOJDKHBIM 00pa3oM HE AOCTHTAIOT MEPHOAa pagualbHOro mputoka. U3
3THUX TpeX TECTOB, TecT 12 - HanboJiee KOPOTKUIM C TOUKH 3pEeHUsl HHTeprpeTaTtopa. Bl Moxere nomo-
OpaTh MHOTO Pa3IMYHBIX 3HAYCHUH K M COOTBETCTBYIOIIMX 3HAYCHHH S M HACTPOiiKa Ha NaHHbBIC B
KaXJOM ciay4yae Oyzner xopoield. TecT CIUMIIKOM KOPOTKHUI, 4TOObI JOCTHYb PaAHaIbHOTO MPUTOKA.
He oOmanuTech HamM4MeM NpsAMOii JTMHUK Ha Todylorapudmudeckom rpaduke (puc.28) — renepamus
NEPEXOAHOT0 IpoLecca Ha MOJIENU, UCIOJb3ys MOJyYeHHbIE 3HAUEHUs, HE COOTBETCTBYET JaHHBIM

HU3MEpPEHHUI.

Puc.26

Koporkuii Tect Ne 1
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BCC, STBApsi 04132
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Koporkuii Tect Ne 2

Oto tect KB/] B koTopoMm Bpemsi pabOThl CKBaXXUHBI HE OBLIO 3aperucTpupoBaHO (yAHBU-
TenbHO 00bIuHas cutyanus!). OH MoxeT ObITh MpoaHanu3upoBan kak Tect KIIJ[. Hucxonsmas ten-
JICHIMS B TIPOM3BOIHOM HAa IMOCJIEIHEM 3Tare BPEMEHH MOXKET OBITh IPOMHTEPIIPETUPOBAHA KaK MEp-
Bas 9acTh MEPEXOTHOTO TIEPHUOIa B MOJICTH JIBOMHOM MOPUCTOCTH WK Kak dp ekt KB/I.
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Mopens ABOWHON MOPHCTOCTH OOecrednBaeT Oosiee yOeIuTeNbHyI0 MPSIMYIO JIMHUIO Ha IO0-
nynorapudmudeckom rpaduke Ha puc.32, HO Ooyiee HU3KHWE WHTEPBAIBI JIOCTOBEPHOCTU. XOTS 3TOT
TECT HE TaK KOPOTOK, KaK TecT 12, 3TOT TECT BCE €lle CIMIIKOM KOPOTKUH AJIsi JOCTOBEPHOM HMHTEP-
nperanuu. O6paTI/IM BHMMAHUC HA TO, YTO ABC MOJCIIM, IMOKA3aHHBIC 3/1€Ch, COOTBCTCTBYIOT AdHHBIM
MOYTH COBEPIICHHO Ha TMOyJorapuMuyeckoM rpaduke, U MOKa3bIBAIOT TOJBKO HEOOJbIINE H3Me-
HeHus Ha Tpaduke npou3BoaHON. CreoBaTeIbHO, KaK Mbl BUAUM, XOpOIIas BU3yajdbHas HaCTpOWKa
Ha JIaHHbIE HE JOCTAaTOYHA, YTOOBI rapaHTUPOBATH XOPOLINE ONEHKU - OLEHKU MPOHUIIAEMOCTH B
JaHHBIX TIPUMepax OTIMYAIOTCS B TPH pasa, a JMara3oH OICHOK CKUH-(paKkTopa OT Hyis 10 4.4.
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JlaHHBIE 3TOTO TECTa MOXHO HACTPOMTh Ha MOJIENIb OSCKOHEYHOTO PaIualibHOTO TMPUTOKA
(puc.33), aBoitHoit nopuctoctu (puc.34), HeMPOHHUIIAEMOM IpaHUIlbl (PUC.35) WK HA TPAHUILY C pas-
nomoM (puc. 36). Kakas untepnperanust siBisieTcss Hanbosee cooTBeTcTBYomIeH? dakTuyecku, HH
OJTHA M3 HUX HE MMEET MHTEPBaja JIOCTOBEPHOCTH B Mpe/eiiaX MPUEMIIEMbIX TPaHHMII, XOTS
OECKOHEYHOT0 NMPUTOKA WUMEET CaMblii Y3KUH WHTEPBaJl JOCTOBEPHOCTH. BbUTO OBl OMIMOKON BHIOPATh
MOJIeJTb Ha ATOM OCHOBAaHHH, OJHAKO, BEIOpAaHHAS MOJIEIb, MPEXKIC BCETO, JOJDKHA UMETh IIpHEMIIC-

GPEMA & HACAX

Puc.32

Koporkuii Tecr Ne 3

MBIC UHTCPBAJIbl JOCTOBECPHOCTHU.
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1
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Puc.34

B npumepax Takoro TuIia npu MHTEPIPETALMH TECTa HEOOXOIUMO, €CITH BO3MOKHO, UCTIOb-
30BaTh JOMOJHUTEIbHYI0 HH(pOpMAIHIO (HApUMEp, TCOJOTUICCKHIE TaHHBIC MU JaHHBIC HCCIEI0-
BaHMM COCEIHUX CKBXKHUH U T.J.). TecT 14, kaxkercs, 6ojee JIMHHBINA, 4eM TecT 13 (KOTOpPBIA, B CBOIO
ouepenb, ABIsAETCA Oojee JUIMHHBIM, YeM TecT 12), OJlHaKO, OH BCE €IIE CIUIIKOM KOPOTOK JIJIst
HaJJIe)Kaled HHTEPIPETALUH.
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CpaBuenue mexay tectamu 12, 13 u 14 noguepkuBaeT HEOOXOAMMOCTh TAPAaHTUPOBATH, YTO-
OBl TecT UMeJ JOCTATOYHYIO JJIMTEIbHOCTh, YTOOBI PEaKIus MiacTa ycmena ceOs MposBUTH BO BCEX
CBOMX CYIIECTBEHHBIX OCOOCHHOCTSIX. B MPOTHBHOM Cilydae WHTEpIpETAINs MOXKET OBITh HEIOCTO-

BEpHOM.

IpakTnueckas padora Ne 7 Uurepnperanus KII ckBaxunbl nocie I'PII

Pacecmorpum Tect KIIJ] B ckBaxkune nociie I'PIT. Bpemst pa6otsl ckBaxkunbl (720 4acoB) He
OUYeHb JJMHHO MO CPaBHEHHIO cO BpeMeHeM Tecta (mpubmusutensHo 80 yacoB). JlaHHbIE COOTBET-
CTBYIOT MOJICJIU CKBQ)XHHBI C TPEIIMHONW OCCKOHEYHOM MPOBOAMMOCTHU (puc.37), XOTs HACTpOHKa Ha

GPEMA & HACAX

Puc.36

COOTBETCTBYIOIIYIO KpUBYIO 3amackupoBaHa 3¢dexktom BCC (puc.38).
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Pd

0.1

le-3

Kak u co muorumu ckBaxxunamu nocinie I'PI1, nanHble Takke MOTYyT COOTBETCTBOBATh MOJIE-
JIU JIMHEHHOTO MCTOYHUKA C OTPULIATEIbHBIM CKUH-(akTopoM (puc.39). OTMETHM, YTO OLIEHKA MpOo-
HUI[AEMOCTH HE 3aBHCHUT OT ImapaMeTpoB TpeiuHsbl (puc. 37 u 38). CpaBHuBas oreHkH K u S o meroay
Xopuepa (puc.40) ¢ aHaTOTMYHBIMU [apaMEeTpPaMu, MOJYYEHHBIMH IO METOJy HEJIMHEHHOW perpec-
CHH, KaK U B Cllydyae MOJIOKUTEIHbHOTO CKUH-(PaAKTOpa, MoJydyaeM, 4TO aHalIu3 XOpHepa JaeT 3aHU-
’KCHHBIEC OLIEHKHA 000WX mapaMeTpoB. [IpmumHa 3TOr0 COCTOMT B TOM, YTO JaHHBIC MPHOIMKAIOTCS K
npsiMON JTMHUM XOpHEpa CHMU3Y (XOTS OHM HaxXOSATCS BBEPXY [UIsl JaHHOTO TECTa, TaK Kak 3TO -
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KHI[), CJICAOBATCIIbHO, UMECTCA TCHACHIHA K IICPCOUCHKEC HAKIIOHA HpHMOﬁ JIMHHU.
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KIIJI mocJie npeabiayieid 0CTAHOBKHU

Pacemorpum Tect KIIJI, B KOTOpoM CkBakmHa Obljia 3aKpbITa MPUOIU3UTEIBHO 3a 24 yaca J10
octanoBkd Ha KIIJI, utoOsl crycTuTh MaHOMETp (cM. puc. 41). Puc. 42 noka3siBaeT aHaan3, BKIIOYas
MPEIeCTBYIONUN TEePHOJ OCTAaHOBKH, B TO BpeMs Kak aHaiuu3 Ha puc.43 urHopupyer Oonee paH-
HIOI0 ocTaHOBKY. lllyM B mpou3BoaHOI MemIaeT aHanu3y (BUIHBI KojieOaHUs B Ipenenax BpemeHu 10
YacoB M3-32 BIMSHUS HpEeAbIIyIIeH ocTaHOBKK). BooOmie, nmepuon kosebanuii B IpOU3BOIHON 00OBIY-
HO MEHBbIIIE, YEM IOJIOBHHA JUIMHBI IIUKJIA pErucTpauuy. JlaHHble MOTYT TaKK€ MHTEPIPETUPOBATHCA,
UcIonb3ys moaens ckBaxuusl ¢ ['PIT (puc. 44).
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B sToMm cnennguueckom nmpumepe NpeAnIecTBYIOIas OCTAHOBKA CKBAKUHBI HE UMEET CyIIle-
CTBEHHOTO BJIMSIHHS Ha OKOHYATENIbHBIE OIICHKH IapaMeTpoB, OHAKO 3TO HE Bcerna BepHo. Kak Be-
JMYMHA TIEPHO/Ia PEIIECTBYIONICH OCTAaHOBKH, TaK M MEPHOJ MPUTOKA, KOTOPBIKA CIIEAOBAN 3a Mep-
BOIl ocTaHOBKOH, Oosiee kopoTkue, ueM cam tecT KBJI. OnHako, Tak Kak 3Ta CKBaKMHA CHJIBHO CTHU-
MYJHMpPOBaHa, PeakiMsl IUIacTa MOXET ObITh 3aMeueHa npubiu3uTensHo nocie 1 yaca tecra. Cieno-
BaTeNIbHO, TPEABIIYIIAs OCTAHOBKA M MEPEXOAHBIE MPOIECCHl MPUTOKA UMEIOT B JAHHOM Cy4ae MU-
HUMaIBHBIN dQdexT. Ecim 651 a3ddext BCC Obu1 Oonbiie, BIUSHUE MPEIBIYIINX NEPUOIOB OBLIO
Ob1 Oonpmie. BooOmie, mobas mpeablnymias OCTaHOBKA CKBAXHHBI JIOJDKHA OBITH BKITIOYEHA B HUCTO-
PHIO TIPUTOKA.
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KB/l ra3oBoii CKBasKUHBI

Paccmorpum KB/ razoBoii ckBakuHbl. CII€ICTBHS aHAIU3a 3TOrO TECTa IMPAKTHYECKU HE 3aBUCAT OT
TOTO, MCIOJL30BAJICA WM HET MOJX0/1a MceBAoAaBaeHus (puc. 45 u 46 COOTBETCTBEHHO). ITO TOTO-
MY, UTO JIaBJICHHS B TEUCHHUE TECTA OTHOCUTEIHHO BBHICOKHU.
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GPEMA € HACAX
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IpakTnueckas padora Ne 8 Unrepnperanus KB/l ckBa:KuHBI 110c/Ie KMCJIOTHOM
o0padoTKu

Paccmotpu Tect KB/ ckBaskuHbI 1I0CiIe KUCIOTHON 00paboTKu. JlaHHBIE COOTBETCTBYIOT MIIM MOJAEIH
paluaIbHOrO IJIacTa ¢ OTPULATENbHBIM CKHH-(hakToM, uiau Mozenu ¢ TpemuHoi ['PII. Tak kak pagu-
yc ckBaxuHbI Mw=0.411 ¢yrtoB, ckun-pakrop S=-2.317 naet 3pPeKTUBHBIA paaNyC CKBAKHHBI Mye
=4.17 ¢yToB, KOTOpasi TOYHO COOTBETCTBYET IOJIOBUHE OICHCHHOMN [UTHHBI TPEHIUHBI. JTO BOOOIIE
BEPHO — JCUCTBUE TPELIMHbBI S3KBUBAJIICHTHO JIEHCTBUIO PalalIbHON CKBAKUHBI C PaInyCOM IOJIOBUHBI
JUTMHBI KPbLIa TPEIIHHBL.
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Heoano3naunasi peaKuusa 1aBJCHUA

Hanrsbiii TecT cootBeTcTBYeT Tecty KBJl mocie amuTenbHOTrO meproja padoThl CKBaKUHBL [lepuon
paboThl OBLT JJIUTENICH M HEW3BECTEH, TaK 4To TecT mpoaHamusupoBaH kak KII/l. JlanHble MoryT
ObITh HACTPOEHBI Ha MOJIENH OECKOHEYHOrO pagualibHOTO MpUTOKa (puc. 49), ABoiiHas MOPUCTOCTH
(puc.50), 3akpeiTOli BHemHel rpanuie (puc.51) wim rpanuna ¢ pasioMmom (puc.52). MaTepBaisl 10-
CTOBEPHOCTH IUIOXHUE JJISI MOJIEJIEH IBOMHOM MOPUCTOCTH M TPaHUILIbI ¢ pa3iioMoM. Kak u B ciydae ¢
TecToM 14, B TaHHOM IpHUMEpe MpH BHIOOPE MOJENIN HEOOXOAMMO HCIIONB30BaTh JAOMOIHUTEIBHYIO
uH(popmMairio (TeoJornuecKrue JaHHbIE UM PEe3YyIbTaThl HHTEPIPETALUU TECTOB COCETHUX CKBAXKUH).
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Peakuust naBieHus COOTBETCTBYET JIBYM IEPECEKAIOIIUMMCS TPaHUIIAM, Ha YTO YKa3bIBalOT JIMHUU pa-
JUAJIBHOTO NIPUTOKA, KOTOPBIE JIEXKAT 3HAYMTEIBHO HMKE JAHHBIX OTHOCUTENIBHO MPOU3BOJHONU. DTO
OOBIYHO YBEIMYMBAET HEONPEJENCHHOPCTh B OLEHEHHBIX pe3yibTarax. OnHaKo, MOJENb 3aKpBITON
rpaHunbl (puc.51) nmokaspiBaeT JIydllIie UHTEPBabl IOCTOBEPHOCTH, IIOTOMY YTO MEPEXOJ B IICEBIO-
CTallMOHAPHOE COCTOSIHME CMOJIETTMPOBAH TaK, YTO OH UMEET MECTO B TEUEHHE BPEMEHU HCIIbITaHus. B
cllyyae MOJIENIU IPaHUIIbl C pa3ioMoM (puc.52), nepexo/ K ABOHHOMY YIily HaKJIOHAa HaOIoAaics Obl

I103K€ JaHHBIX U3MEPEHUM.
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8PEMA @ HACUX
Puc.52

OTOT HmpUMEpP TAKKE WUTIOCTPUPYET TO, YTO MOXKET CIYYUThCS, KOIJa PEaKIMu I'PaHULl HAUYWHAET
BiuATh Ha KW/I 1o Toro, kak 3akoHunics 1% mepexonHbli LMK, YTO JIMIIAET BO3MOKHOCTHU BbI-
SIBUTDH JIMHUIO PAaJUAJIbHOTO MOTOKA. JJaHHBIM MOYTH COBEPIIEHHO COOTBETCTBYIOT MOJIEIH C OLIEHKON
CKkuH-(pakTopa rae-auoyas ot -1 1o 10 (puc. 53 u 54). UHTepBaibl JOCTOBEPHOCTH ISl IPOHUIIAEMO-
CTH BBITJTISIIAT B JAHHOM cllydae OOMaHYMBO XOPOIIO, TaK KaK CKUH-(PaKTOp cuuTaics GUKCHPOBAH-
HBIM, YTOOBI WIUTFOCTPHPOBATH JaHHBIA npuMep. OneHka CKUH-(aKkTopa TaKKe UMEET HEJOIyCTUMBII
MHTEpBaJl JOCTOBEPHOCTHU Ul BCEX MAapaMEeTPOB. DTO CKBa)KMHA JJI HAJJIEXKAILEr0 UCIBITAaHUS Tpe-
OyeT 3aKkphITUA Ha 3a00€.
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B nannom Tecte (puc.55) nocrturaercs BpeMs MO3JHErO paAuaIbHOrO MPUTOKA, HO, B OTJIINYHUE OT Te-
cTa 6, TaK)Ke UMEETCsl IPU3HAK PAHHErO pajiiajabHOro MPUTOKA. OTHOLIEHUE BEPTUKAIBHBIN TPOHU-
[[aEMOCTH K ropu3oHTaIbHON Kv/KH HE MOXKET OBITh H3MEHEHO OYEHb CHIIbHO, HE BIIUSISI HA HACTPOMKY
(mokazan muanaszon m3menenus ot 0.2 1o 0.1). MmeroTcst npu3HaKU MOMypaaualbHOTO MPUTOKA, YTO
IpeIoiaraeT, 4YTo CKBaKMHa pacrojaraercsi OJmke K BEpXHEW WIM HUKHEW IpaHulle, yeM OXKHjaa-
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I'opusoHTabHASA CKBAXKMHA
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IIpakTnueckas padora Ne 9 U3mepenne nedura Ha 3a00e

Jlannblil puMep BrepBble npeacTaBieH Meunier, Wittmann u Stewart (1985). JlanHble COOTBETCTBY-
1ot Tecty KB/I, B koTOpoM nebut motoka ObuT u3MepeH Ha 3aboe. Ha puc. 58 mpuBeneH rpaduk cy-
NEPIIO3UIHHN J1eOnTa ¢ ABHOM npsimoii muHuen. Hactpoiika Ha Mmonens BCC+ckuH ¢ HCIOIB30BaHUEM
BCEX 3HAUYCHUI eOuTa, Kak oKa3aHo Ha puc. 59, obecrneynBaeT OLIEHKH MapaMeTPOB C XOPOILIeH 10-
CTOBEPHOCTBIO.
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Onenka koddpunmenta BCC Ha puc.59 sBnseTcs MaJICHbKOW, TaK KaK U3MEPECHHE JIeONTa IMMOTOKA T10-
YTU YCTpaHseT NOTPeOHOCTh yuuThIBaTh 3TOT 3 dekr. Ecnu nanHble 1e6uta noToKa UTHOPUPYIOTCS,
TECT MOXKET UHTEPIPETHUPOBATLCS B 00BIYHON MaHepe (puc.60), 3akaHYMBasACh HAMHOTO OoJiee BBICO-
Koil onenkoit kod¢pdummenta BCC, Ho HacTpoiika Ha TaHHBIE HE CTONB Xopomias. OTMETHM, 4TO MpU
pacuere IpOU3BOIHON HA PUC.59 MCHOIB3YETCs] BpEMsI CYNEPIIO3UIIUHN C YI€TOM NEPEMEHHOTO 1e0u-

fg, p)
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Ta, CJICAOBATCIBbHO, HCUYC3AaCT AUAIIa30H BCCnu MaKCUMyM HpOI/I3BO,Z[HOI>'I.
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OObenrHeHre OJHOBPEMEHHBIX Pa3MEpOB JaBJ€HUs M AeOMTa MOTOKA, UCIOJb3Ys IpeoOpa3oBaHue
Jlannmaca naBnenusi, onucannoe Bourgeois u Horne (1993), mo3Boisier HaM yBHIETh HCXOAHOE peIIe-
HUE C UCIIOJIb30BAaHUEM JIEKOHBOIOIUU (pHUC.61).
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EPEMA & HACUX
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Cyl1ecTByeT 0iHa TPYAHOCTh IIPU U3MEPEHUH eOUTa CKBAKMHBI HA 3a00€, KOTOpasi COCTOUT B TOM,
YTO MEXaHUYECKUE PACXOJIOMEPHI TEPSIOT TOUHOCTh MPU HU3KHUX JeduTax. ITO MOXKET MPUBECTH K 3a-
HUKCHHUIO 3aMEPEHHBIX 3HAYEHUU MO CPABHEHUIO ¢ (DaKTHUECKUMHU 3HAUCHUSMHU, 4YTO B CBOIO Oue-
peab IPUBOAUT K OLIMOKaM MPU BHIYMCICHUU JIaBlIeHUs (pHC.

62). Unes npoOoBaTh SKCTPANONUPOBATh HEMPEPHIBHBIN MEepexo/ K HyJIeBOMY JA€OUTY HE OYEHb XO-
pomasi. HamHoro 6osee jydmuii moaxoJ COCTOUT B TOM, YTOOBI O0OecneduTh OBICTPOE 3aKphITHE
CKBa)XHHBI.

KB/l noBpexaeHHol CKBaKUHbI

Otu gannble npuBenu Bourdet, Whittle, Douglas and Pirard (1983) u npuBenens! B Tabnuie 4-3 KHH-
ru Sabet (1991). K1JI - kiaccuueckuil mpuMep peakiui NOBPEKICHHON CKBAaXKUHBI, KOTOPBINA TakKe
MO3BOJISIET YBUJETH 3(P(EKT Cyrneprno3uIi BPEMEHH C YUETOM IMpPEbIAYIIEero nepuoaa Npuroka (Ko-
TOPBIA B JAHHOM Clydae UMeJ JUTUTEIBHOCTh TOJIBKO 15 uacoB). ['paduk oT peanbHOrO BpeMeHHU
(puc.63) neMOHCTPUPYET HHUCXOJIIYI0O HMPOM3BOJIHYIO, BBI3BAHHYIO 3(QQeKTaMu pocTa JaBlICHUS.
BBenenue a3 pextrBHOrO BpeMeHu (puc.64) ycTpaHseT Takoe MoBeJeHe rpaduka.
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DTO0 TECT TaKXke SIBJISIETCST XOPOLIUM IPUMEPOM 0OMaHUMBOCTH rpaduka XopHepa. Tak Kak 1aHHBIE B
tecte KB/I Bcerma mpuOiamxaroTcs K NpsIMON JTMHUK Ha TOJYJIOrapuMUYECKOM Tpauke CHU3Y, TO
UMEETCSl €CTECTBEHHAs 4YeJIOBeYecKas TEHJIEHLUS PHUCOBaTh MNpsAMYyH XOpHEpa CIMIIKOM KpYyTO
(puc.65), yTO MPUBOAUT K 3aHUKEHHBIM OlLIEHKaM MPOHUIIAEMOCTH U CKUH-(AKTOpa, KOTOPHIE SBIIS-
I0TCS CIMIIKOM HU3KHMHM, a OLIEHKa KOHEYHOI'O JaBJICHHs CIIMIIKOM BbICOKOH. [IpoBoas mpsimyro
XopHepa NpaBUIIbHO, OCHOBBIBAsACh Ha HAaCTpOKe Ha (akTHUecKue JaHHble (puc.66), momyyaem 6o-
Jiee BBICOKHE OLIEHKM MPOHHMIIAEMOCTH U CKHH(]akTopa. [laHHbIE cKOpee TOJIbKO MPUOIMKAIOTCS K

Cynepiosuuusn cperen, vacs

Puc.64

MPSIMOM JIMHUU, YEM CJIEIYIOT €H B Te4eHHe J00ro nepuoa.
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IpakTnyeckas padora Ne 10 Uurepnperanusa KII/I ckBaxunbl nocae I'PIL.

Otu nannbie Tecta KI1/] ckBaxunsr mocie I'PII mpusenensr Gringarten, Ramey u Raghavan (1975) u
BHeceHBI B TabmuIly 4-5 B kuure Sabet (1991). Peakuius naBneHus MOKa3bIBaeT XapaKTEPHBI HAKIOH
Y2 mist TpadMKOB aBICHUS U MPOU3BOIHON (puc.67). Xopolias HACTpOWKa IMOJydeHa ISl MOJEIH
TPENIMHBI OECKOHEYHOM MTPOBOJIMMOCTH, a TAKXKE JIJII MOJIENIA TPEIIMHBI KOHEYHONH MPOBOJUMOCTH C

3 T UL L LS L LA i I 1 ) I - ..
T Haxnox, psitpmn 871
Iporeaaemocts, mf] 8043
—_— Cryzo 349
* =
e P, psi 3}/E3
= £
— . 2
— e ]
3600 ~—~
-
3400 M
n
n
u
3200 \\__
h- ‘.. LI | =
1 10 100 1000 tHdiidt
Puc.65
—TTTTTTT T —rrrrrr ——rrTTT
BCC S TBipsi 9134e-3 HI53%
Crim 35186 0%
L IMporcogaemocts, mf] 1205 ] 8%
—]Hax gaenercee, psia 387 N
—— —
~— -
Mogens:
BCC+ermm
ORHOPOXHEDT IOTACT
I'pazstia oTeymTE YT
T
10 100 1000 tHdi/dt

Puc.66

/IBoiiHast mopucrocTh. ['eoTepMuyeckasi CKBaKMHa

00JIBIIMM 3HAYEHHEM NTPOBOJUMOCTH (pHC.

68).
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psia- 1 LA L LIl 1 I - LA 1 LA T IR T M AN 3
F| Tpensroa Beckomeymoit i
[| mpozommmocTe T ]
| | Oaxoponsat moact Haoon Y2 4
| | T'pasetia oTeymeTE YoT |
b
%
100 |
o /
g .,-f"’A

IR PE V- ;RN B

3

10} "3 )
E ot /1/ E
L . BCC $TBipsi 0 3
2 Jnreea Tpengroar, dyr 3101 £52.20%4 | ]
|« Mporem@emocTs, Ml 6911 *33% | |
Hay maemeroee, psia 3767 *1.3%
1 L1 1111l 1 11111l 1 ol 1 el 1 L1 1111l
le-2 0.1 1 10 100 hours
EPEeMA & UACUX
Puc.67
Pd

Tpenroa Becxoreymot
TPOEOIFMOCTE
ORHOPOTHEDT TOTacT

| | I paretua ooy yor

T™T"T 17171

\

/%% % BCC STBfpsi 0

:% Jneoea Tpengaar, yr 3101 £52.2%
// Mpormmaemocts, ml  6.911 *33%
e i

Ll Ll

Hay gazmercee, psia 3767 *1.3%

LeraatileZt ]l e e

le-5 le-4 le-3 le-2 0.1 1 10 100 iDxf

Puc.68

/[BoiiHasi MOPHUCTOCTH

OTOT npuMep peakluy I1acTa ¢ JABOWHOM mopucrocThio npusoauin Bourdet u np. (1984), a nannbie
BHECEHbI B Tabnuiy 6-3 kHuru Sabet (1991). I'paduk npousBoHOI (puc..69) nmoka3piBaeT HACTPOHKY
C TPUBSA3KOH K MMHUMYMY INPOU3BOJHOM (TOBeAEHUs IBOMHOI mopucroctH). Jlydiie BBINIAIUT
HACTPOWKA C TMPUBS3KON K BEIMYMHE TIEPETOKOB MEKIY JABYMS CHCTEMaMH MOpucTocTH (puc.70), Xo-
TS B 9TOM CJIydae MHTEPBAI JOCTOBEPHOCTH IPH OIEHKE W) JJOBOJIBHO MIOXOM.
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3 T rrrrTT T |SRUSR = RE A T Ty T PR AR AR
psia £

R / 4
L / .
10 _/_'_ =
Z

ak

- A UN DAY -
b BCC STBfpsi 7.633e-3 *10% i
Weoki ou-mopcmocwXy ¥ Cxome 4146 *49e2 | ]
Mogmems: Mporoar.,mf] 2554  *1.7%

-} JEoFHaaR MOPHCTOCTE W 02206 9% |4
IlceE ROCTAIGOHADHEI I TPHTOK A 770]le-6 *78e2%
I'paretuya oTeymTE YT Haw maen, psia  92.23 H) 56

le-3 le-2 0.1 1 hours
€PEMA & HACUX
Puc.69
psia: 1 1 LB /l 1 L 1 Ll L LB 1 Ll ||||||:
10—t — —
: / X\"ﬁw < :
[ BCC STBipi 1.087e-2 *6.5% |]
Crrm 4183 #3222

[ |Momens: Oporoar.,mf 2521  *1.1% |]

| |dzofzaan mopreTOCTE o 200Ge-2 392%
[TceE moCTAIFOHAPHEL IPIHTOK A 1036e-5 *5.6%
I'parstua oTcyTeTE Yo Haw maen, psia 9276 #1358

e il T M| P
le-3 le-2 0.1 1 hours

GPEMA & HACUX

Puc.70

I'eorepMuyeckasi CKBaKuHa

HMansbiii npumep coorBeTcTByeT TecTy KB/I B reorepmuueckoil ckBakuHe. Tak Kak re0TepMHUYECKHE
CKBa)XMHBI OOBIYHO pabOTaIOT B TPELIMHOBATHIX IUIACTAX BYJIKAHUYECKHUX MOPOJI, OHM YacCTO MOKa3bl-
BalOT MOBE/ICHUE BBICOKO CTUMYJIMPOBAHHON CKBAXKMHBI (JJa)Ke MPUTOM, YTO OHU PEIKO CTUMYIUPY-
F0TCs1). DTOT MPUMEP MOKHO XOpOIIO HacTpouTh Ha Mojiens ¢ I'PII (puc. 71) umu moaensb ¢ G0IbIIAM
OTpULIATENILHBIM CKUH-(pakTopoM (puc.72). bonbmioit koaddunment BCC 00bI4eH B TeOTepMUYECKUX
CKBa)XMHAX M3-32 O0JIBIIOr0 00BbeMa CKBaXHMHBI U OOJIBIION C)KUMAeMOCTH MapoOBO-BOJIHOW CMECH B
CKBa)XKMHE.
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P F|BECC S TBipsi 2297 1% / 1
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| X ~]

Hax gaemeroce, psia 1874 P4 —

X = P .
Tpeurroa beckoreymHoH o e
TPOEOIEMOCTEH PR -

| Oneeo pomrenit rotac A — 1
I'parstua oTCymTE YT 8l e -

e

100

0.1 1 hours
GPEMA € HACAX
Puc.71

sia 1 1 1 1 1 11 1 1 Ll 1 1 1 1 Ll I-

B HECC S TBipsi 2504 3% -~ 1

H Cxnc -4.767 .14 it 4

[| IporeaiaemocTs, m] 3341 1559 / )

[|Hawu maemeroee, psia 188 G508 )

[ Monmems:
[|BECC +exam
OnHO pOXHEDT ITacT /

5,

I pamMIa OTCYICTE VBT P
100 ﬂ/ﬁfﬁﬁ.’_«_ﬂ:
- ]

N AEa

0.1 1 hours

11.2. MeToauueckue yKa3aHus MO MOATOTOBKE K JAOOPaTOPHBIM paboTaM.
JlabopaTopubie pabOThl Y4EOHBIM TIJIAHOM HE MPETyCMOTPEHBI

11.3. MeTtoanueckue yKa3aHus 110 OpTaHU3aIUN CAMOCTOSTETbHON paOOTHI.

CamocrosTenbHast paboTa 00yJaronuxcs 3aKII04aeTcsl B MOJYyYeHUH 3aJjaHuil (TeM) y mpenojaBaTens
I MHAWBUAYalIbHOTO ocBoeHUs. [IpernonaBaTens Ha 3aHATUH 1aeT pEKOMEHIAlUN HEOOX OAUMBIE ISt
OCBOCHHS MaTepuayia. B xone camocToaTenbHON paboThl 00yJarOIINeCs JOKHBI BBIMTOJIHUTD TUITIOBHIE
pacyeTbl, NOArOTOBUTHCS K BHITOJIHEHHUIO SKCIIEPUMEHTOB (MCCIEIOBAaHUN) U U3YYUTh TEOPETUUYECKHMA
Matepuan mo pasnaenaMm. OOydarommuecs IODKHBI TMOHHMMATh COJEpP)KAaHUE BBITOJHEHHOW pPadoThI
(3HaTh ompezaeNeHUs MOHATUH, YMETh Pa3bsICHUTh 3HAaYEHHUE U CMBICI JI000T0 TEPMHHA, UCTIOIb3Ye-
MOT0 B paboTe u T.I1.).
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11.4 Meronuyeckre yka3aHus K BBIITOJHEHHIO KOHTPOJIBHOU PabOTHI
Kaxxnprit 00y4aromniuiicss CaMOCTOSITEIPHO B OT/ICILHOM TETPAIN BBIOJTHSIET PEIICHHUE 3a71a4 110
BapuaHTy. Homep BapuaHTa COOTBETCTBYET MOPSIAKOBOMY HOMEPY CTYIEHTA IO CIIHCKY.

3agaua Ne 1
Ipudau:keHHOE AHAJTUTHYECKOE PellleHue 3a/1a4 JINHeHOH PuIbTpanuu MeTo10M CpeIHeB3Be-

menHoro norenuuasna (CBII)

CxBaxuna paguycom I, = 10Ccm pacnonoskeHa B ILEHTpe KPYroBOIO ILIACTa PagnycoM
R, =350m (puc.1). Kospduuuent mnponumaemoctn mmacta K=0,8D, rommmna mnacra
h=12m, nuaamuueckuit K03()(OULIMEHT BA3KOCTH HEPTU L = 5c¢ll . Onpenenuts 166UT CKBaKUHBI,

curTasd, 4ToO 3aJICKb II0 KOHTYPY paanyca R x JaCTHYHO HCIIPpOHHIacMa. KOHTyp IMHUTaHUA IIPCACTaB-

nstet coboit B miane Ayry okpyxuoct paguycoMm R, ¢ nenrpansubiv yriaom o =120 ©. Nasnenne

2
Ha Koutype mwramus P, =279 Mlla=285 KZC/ cM®, naBieHue Ha 3a00e CKBa)KUHBI

p. =784 Mlla =80 1<.2c/cm2 :

Pucynok 1 - CkBaxuHa pacnosoXeHHas B LICHTPE KPyrOBOTO I1acTa

MeToauueckue PE€KOMEHIAIUHA MO PECIICHUIO 3a/1aYM

3akoH [lapcu it TMHENHHOrO pexuma (QUIbTpali HEC)KUMAeMOW KUIKOCTU (He(TH) UMeEeT

BUJ:
V=grade, 1)
rac
k-P
p=——, (2)
Y7,

K - mponunaemocts, P = p+ p- Q- Z - npusenennoe nasnenue, L - k03QOUIMEHT TUHAMY-

4eCKOW BSA3KOCTH (ionja, O -MIOTHOCTh (paronna, J -yckopeHue cBOOOAHOrO MajieHus, Z- BEpTH-
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KaJlbHasl KOOpAMHATA BJOJIb HANIPABIEHHOW 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(grade)=0. 4

Jnis mutockomnapauienbHON GuibTpanun ypaBHeHue Jlamiaca (4) B MOJSPHBIX KOOpAHMHATAaX
HUMEET BUJL
o( 6p) 0%p
r—|r—|+—=0
or"or) 00> ©
['paHnuHbIE YCIOBHUS, C KOTOPBIMU CIIEyEeT UHTETPUPOBaTh ypaBHEHHE (5), B COOTBETCTBHUHU C

YCJIOBHUSMHU 3a1a41 TaAKOBBI:

k-P
go‘r_r =@, =— ¢ | 3ajmaHHOE 3a60ifHOE NaBJICHHE; (6)
-'c
k-P,

gD‘r:R =@, =— , 3aJJaHHOE JIaBJICHUE HA KOHTYpE NMUTAHUS, (7)

0<0<a=120° y7i

op .

pain =0, ycnoBre Ha HEMPOHUIIAEMOH YacTu ayru paguyca R, . (8)

a<0<2rm
CrnoxHoCTb 3a/1a4i 00yCJIOBJIEHA HAJIMYMEM CMELIaHHBIX KpaeBbIX ycioBuil upuxie u Heil-

MaHa Ha KpyroBOM KOHType paauyca R, .

Jns pemenust kpaeoit 3anaui (5), (6), (7), (8) BpeMeHHO 3aMeHUM KpaeBoe ycioBue J[upuxie
(7) na xpaeBoe ycnoBue Helimana
op

r|r=R
0<h<a=120°

=V, = const, 9)

rae Vy HEKOTOpas MojjIexaiias ONPEENEHUI0 MOCTOSHHAs, BbIpaXKaromas coO0d cpeaHee
3HAaueHHE PaAUAIbHON COCTaBIsIOIEH cKkopocTu (ubTpamuu Ha ayre ¢ yriaom o =120 °.
3amenum 00a kpaessie ycinous (7), (8) Ha ogHO KpaeBoe ycinoue Heitmana

o9

=~ = f(6), 9)

r=R

rae f(é’) HEKOTOpas MoJyIekalnasi onpeieieHno GyHKuus. ITy QyHKIUIO MOKEM MOJEIUPO-

BaTbh, HAIIPUMEP, B BUJIC
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g, +0,:-C0sf+4g,-sinf+g,-cos260+4,-sin20, eciu0<O<a
t(0)= (10)

0, ecau a <0 <L2rx’
r7e (- HEKOTOpbIe HeonpeneneHHbIe KOAPPHUIMEHTHI. [ OThICKaHUSI HEONPEaeIeHHBIX KO-

>GduLKeHTOB NPUMEHUM METOA KosutoKamu. s sToro Beibupaem cucremy touek 6, j=1+N Ha

k-P
ayre 0 <6 <o koHTypa NUTAaHUS U 10 TPAHUIHOMY YCIIOBHIO (p‘rzR =@, =— K
0<0<a=12C° MU

coCTaB-

nsiem niepeonpenenennyo CJIAY oTHocuTenbHO K03 (HUITUEHTOB (

k-P .
(p(R,Qj):— ,uK’ j=1+N.

N3 nocnequein CJIAY, koTopyro pelraeM METOJIOM HaUMEHBIIMX KBaJpaToB, HaWIEM BCE KO-

s¢dunmentsr g . [locne sToro BeramcisieM 1eOUT U pactpenenenue aapieHus. akTH4ecku moryanm

TOYHOC PCIICHHUE 3a/1a4u.

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

p=@, +A -In (FLJ+§:?n(r)-cosn0+§n(r)-sinn0, (10)
C n=1

~

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

uele pyaknun. [locne noacranoBku (10) B ypaBHeHue (5) OTHOCHUTENBHO 00enX (PYyHKITHIA fn(r) u

On (I’) IOJIy4aeM OJHOTHUITHOE YPaBHEHUE

d df'n(r) 2 7 _
S L n®-f.(r)=0. (11)

Ob6mee pemenue ypapHenus (11) umeer Bua

:Fn (r) =y, (FL} +Cyp (r_cj ’ (12)

c r

rne Cy,, u C,, - mPOU3BOIBHEIC OCTOSHHBIC. AHAIOTHYHO, TS (yHKIUH gn(l’) oJIy4aem

gn (r): C3n LrL] +C4n (r?cj , (13)

rmue C3n u C4n- TOXE MPOU3BOJIbHBIE MOCTOAHHBIE. [IpOM3BOJIbHBIE MTOCTOSIHHBIE Ab Cln,

BBIPAKECHHE

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

ubIx nonyuuMm seipaxenus: C,, =—C,. = A, C,. =—C,. = B_. C yuerom nociieHuxX paBeHCTB
yq p 1n 2n 3n 4n n yq p

BbIpaxkeHue U1 psaaa (10) npuHuMaeT Bua
r

¢=¢c+%-€n(r

c

fn(r):(é]n —(%)n. (15)

IoxuepkHem, uto psif (14) npu mo0bix mpousBoibHbIX mocrosiHHEX Ay, A u B, ymosie-

J+ifn(r)-(A]-cosn9+Bn-sinnH), (14)
n=1

rac

TBOPSICT ypaBHEHMIO (5) U rpaHmdHOMY ycioBuio (6). IlponsBomsubie mocrosiabie Ay, A, n B

0
HaiiieM U3 rpaHuYHbIX ycioBui (8) u (9). s 3TOro npeaBapuTeIbHO BEIYUCIAM POU3BOIHYIO 8_¢) :
r
N3 (14) naxonum:
0 = i
—¢:i+2fn’(r)-(An-cosn0+ B, -sinng), (16)
o r 0
rae
n (e (o
frr)=—-|—1| +| = . (17)
r. [\r, r

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

Vo, ecu 0<O0<«

% :%+ifn’(R)-(An-cosn¢9+Bn-sinn9):{ (18)
n=1

or |, _q 0, ecm a<0<2r

PacknafpiBasi IEPUOMYECKYIO C MEPHOAOM 277 KyCOYHO-HOCTOSIHHYKO (DYHKIHMIO B HpaBoi
yacTH paBeHcTBa (18) B psig @ypbe, MOMyYnM clenyronme BIpaKeHus Uil K0P GUINEHTOB:
,Ab = M , An
27

_ Vp-sinna _ Vg -(1-cos na)
zn-fI(R) z-n-f/(R)

(19)

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

R-a-v, r v, < sin na 1-cos ha .
p=@. +————2-n|— |+ f(r)| == -cosnd+=———-sinnd |. (20
) n[r] 2, .(r) [n'fn'( )c sn " TR) sinn ] (20)

c
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U3 dpopmyier (20) BUIHO, YTO PELICHUE BHIPAKAETCS YEPE3 HEONPEAEIECHHYIO IOCTOSHHYIO V.
Jlst pacdeTa 3TOM MOCTOSHHOM BEpHEMCSl K TIEPBOHAYAILHO 3aJaHHOMY T'paHMYHOMY YycioBuio (7).
[TonOepeM NpOM3BOIBHYIO MOCTOSHHYIO V TaK, 4TOOBI TPaHUYHOE yCIOBHUE (7) BBINOIHAIOCH «B

CpCaAHEM», T.C. YTOOBI BBINOJIHSIIOCH PaBCHCTBO

ij R,0)-dd=¢p, = KR (1)
a 7

[Toacrasnss (20) B (21), BeIYKCIAS MHTETPAIBI U BBIMOIHAS TOXIECTBEHHBIE TPeoOpa3oBaHus,

IMOJIYYHM BBIPAKCHUC

%"‘R aVo (
21 r

c

o e 5 ()L(Z)Lp )

!
- n“- /(R
W3 Gpopmyiel (22) moaydaeM cienyronee BhIpakKeHUE HEONPEIEICHHON IOCTOSHHOR Vj

7 (. -0.) 23

Ra o [Rj+4.g(a)
2 I a

c

Vo =

rac

S(a)=Y 1, (R). w 24)

= n*-fi(R)

Beruncnnm tenepsb nebur Q cxsaxunbl. Cornacuo 3akony apeu V, = 5 . [loaTomy, ¢ yue-

TOM OTPHULIATCIBHOI'O 3HAKA MPOCKIUN Vr , AIMCEM

Q:-jwﬂ-h-dez—jvo-R-h-dez—R-vo-h-a. (25)
0 or 0
[Toncrasnsis B popmyiy (25) Beipaxkenue (23), noyyaem
R 8
/n (j—k 5 -S(a)
.) R«

Ecmu B dpopmyny (26) moacTaButh 3HAYEHUS (), M (P, W3 TPAHUUHBIX ycnoui (6) u (7), TO

OKOHYAaTCJIbHO JJIsA IIC6I/IT8. CKBAKHMHBI ITOJTYYUM BBIPAKCHUC
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Q= = c . 7)

8l

S

! = — — — (28)

B nl(r (rj n[(RYT]
I I R I I

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

i i sin® (nza]

n3

1

R-s(a), e  s(a)= isinz (Zj (29)

3
n=1 n

S(a)

12

n=1

OtmeTuM elie /1Ba IpeeibHbIX Cilydas, KOTOpble BbITEKAIOT U3 (popmynsl (29). Bo-nepssix,
ecnu o —> 27T, TO S(a) —0 wu u3 (27) cnenyer usBectHas dopmyna Jdromou s nebuTa cosep-

weHHOM ckBaxkuHbl Q)

_2.7-k-h-(P,-P,)

rC

Bo-Bropeix, eciu @ =0, 10 S(a) MOXET OBITh MpeoOpa3oBaHa CIENYIOIUM 00pa3oM K 3a-

Qo

(30)

MKHYTOMY BHJly. 3aME€HUM B (hOpMyJie BBIpRXKEHUE JIJIsl CHHYCA Yepe3 KOCHHYC JABOWHOTO yria. 3aTeM

yurem, uro Li,(2) :Z:‘—a u Li,(1)=c¢(3), rme {(z) — (- pynkuus Pumana, a Li -momunorapupm.

n=1

OKOHYATENHHO IS 2T-NIePUOAMYECKON QYHKIIUH S(0L) TIOIYYUM BhIpaKCHHE
1 1 i
s(a) = 6(3) -5 Re(Liz ("), (31)

M3 KOTOPOI'0 BBITCKACT CIICAYIOIICEC aCUMIITOTUYCCKOC PA3JIOKCHUE B HYJIC

1 3 2 1 4 1 6 7
~| - e . 32
s(a) ( |n(a)+ 8)05 + =6 o+ 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)

ﬂ-{zn [E]+ R_8a2 .s(a)} h ,ﬂ.{zn (Ej+3—2-ln(a)}

Q=

-0,

YTO U JIOJDKHO OBITh U3 (PU3UUECKHX COOOpaKCHHH.

N3 (27) u (30) mosryyaem clieayroniee OKOHYATEIIbHOE BhIPAKEHUE JIJII OTHOCUTEIBLHOTO J1e0u-

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
rC
Bce kpuBble BeixoaaT u3 Touku (0,0) n okanumBarotcest Toukoit (360°, 1)
Ha pucynke 2 npencrasienbl nocTpoeHHsle 1o ¢popMmyiie (33) rpaduku 3aBUCUMOCTEN OTHOCH-

TenbHoro nebuta Q/Q, ot yria pacTBopa NpOHMIIAEMON YaCTH JIyTH.

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

R
HUIO PaJIMyCcOB KOHTYpa MUTaHus U ckBaxuHbel — = 3500 coorBerctByer 3HaueHne Q/Q, =084. C
I

c

ydeToM Je6uTa HeanbHoi ckpaxkuubl Q) =192 m3/cym, 3nauenue nebura coctasut Q = 161 a/cym.

JIns cpaBHEHHs, 3a1a4HUK TpeanonaraeT otBeT Q = 14 y3/cym, uTo CyliecTBEHHO HIDKE TIONydeHHOM
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oteHKH aebuTa. CymiecTBEHHO 3aHMKCHHOE 3HaYCHUE IeONTa B 3aJaUHHKE ITOJTy4aeTCs MOTOMY, UYTO B
pacuere 3a KOHTYpHOE JaBJICHUE MPUHUMAIOCH CPETHEB3BEIICHHOE 10 JUTMHE KPYrOBOM TPAHUIIBI pa-
nuyca R oOmactu ¢unbTpanuu. Pe3yiapTar BRIYMCICHUH MMOKA3bIBAET, YTO B KA4eCTBE KOHTYPHOTO
JaBIICHHS CPETHEB3BEIIICHHOE 3HAYCHUE TIPUHUMATD HEITb351.
OTBeT: 1e0UT CKBaXHHBI paBeH Q = 161 a/cym.

3ajaHus K BBINOJHEHUIO KOHTPOJILHOM padoThI 0 BApHAHTAM

Bapuanrsi 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
MIPOHUIIAEMOCTH

riacra (1apcu)

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

JUHAMUYECKHM
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-

Hbl P, Mlla

26

19

26 21

18

27

20

Bapuants! 15-21

JlaaHbie

15

16

17 18

19

20

21

Paguyc kpyro-
Boro miaacta Ry

(m)

330

450

380 340

400

450

470

Koaddunuent
MIPOHUIIAEMOCTH

uIacTa (JapcH)

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
kod(purmenHt

BS3KOCTH He(hTH

p (cII)

1,8

2,2

33 43

5,7

3,2

4,6

JlaBneHue Ha
KOHTYpE ITHUTa-

Hus Py, MIla

32

27

34 26

25

32

27

JaBJICHHUC Ha

3200€ CKBaXU-

HbI P, MIla

26

21

28 22

21

27

20
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HJIaHI/IpyeMbIe pe3yJbTaTbl oﬁyqe}mﬂ IJIs (l)OpMHpOBaHHH KOMIICTCHIIUU U KPUTEPUH UX ONCHUBAHUA

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 onileHHBaHUs 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-
IIECTBIIATH U KOPPEK-
THPOBATh TEXHOJIOTHU-

YECKHE MPOLIECCHI
HedrerazoBoro npo-
H3BOJICTBA B COOTBET-

CTBHU C BHIOpaHHOMN

ctepoii mpodeccro-

HaJBHOM AesTeNnbHO-
CTH

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

JUHAMHUYECKHX HCCIE0-
BaHWH, TpeOOBaHUA 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-

HE yMeeT apryMeHTH-
POBaHO BHIOMpATh Me-

YaCTHYHO YMEET apry-
MEHTHPOBAHO BHIOU-

YMeeT apryMEHTHPO-
BaHO BBIOMPATh METO]

YBEPEHHO yMEET apry-
MEHTHPOBAHO BBIOU-

TOJI TOJI paTts MeTox TUAPOJUHAMHAYECKUX paTh METO
THIPOAUHAMUYECKUX HC- TUJIPOJUHAMUYECKUX TUIPOAUHAMUYECKUX HUCCICN0BaAHNH THIPOAUHAMUYECKUX
cJIeJOBaHUM HCCIIEJOBAHUHI HUCCIIeI0BaHUI HUCCIEI0BaHUI

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

HE BJIaJiceT HaBLIKAaMH
KPUTUYECKOU OLEHKH
Y aHaJIM3a MoJy4YeH-
HBIX PE3YJIbTATOB IIPU
MPOBEACHUIN T'HIPOIH-
HAMHYECKHUX MCCIIEI0-
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-
HHUAX

YBEPEHHO BJIAJIEET
HaBBIKAMU KpUTHYE-
CKOH OLIEHKH U aHaJIU-
3a MOJIy4EHHBIX pe-
3yJbTAaTOB IIPU IIPOBE-
JIeHUH r’uApOoAMHAMHU-
YECKUX UCCIIEI0BAHUAX

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

YHYaCTUYHO 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 CITYKO0

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-
CJEN0BAHUS 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

Brnagetr (B2): HaBbIKa-
MH MpPOBEJCHHUS Camo-

HC BJIaacCT HaAaBbIKaMH
MNpOBCACHUA CaMOCTO-

ci1a0o BiIazeeT HaBBI-
KaMH POBEICHUS Ca-

BJIanCCT HABbIKaMH
MMPpOBCACHUA CaMOCTOA-

YBEPEHHO BJIQICET
HaBBIKaMH TIPOBEACHHS

CTOSATENBFHBIX ~ HCCIEHO- | SATCIBHBIX UCCIICA0BA- MOCTOSITETBHBIX HIC- TENBHBIX HCCIIEI0Ba- CaMOCTOSTEITFHBIX HC-
BaHUM CKBAXWH U IUIa- | HUMN CKBa)XWH M IJIa- CIeZJIOBaHUMN CKBaXKUH HUW CKBaXXUH U IUIa- CIIeZIOBaHUM CKBaXUH
CTOB CTOB U IJIACTOB CTOB H TJIACTOB
IIKC-3.3 Ocymects- | 3Hath (32): ocobennoctr | He 3Haer ocobennoctn | Cnabo 3HaeT ocoOeH- | 3HaeT 0COOCHHOCTH | 3HaeT OCHOBHBIE OCO-
JISICT TeXHUUCCKUI MPUMEHCHUS oTeye- | IPUMCHEHHUSI ~ OTEde- | HOCTH MPUMCHCHHS | IPUMEHEHUST ~ OTede- | OCHHOCTH MPUMEHCHHS
KOHTPOJIb COCTOSIHUSL M | CTBCHHBIX M UMIIOPTHBIX | CTBCHHBIX W HUMIIOPT- | OTCUCCTBEHHBIX M HM- | CTBCHHBIX W HUMIIOPT- | OTCUCCTBCHHBIX U HUM-
PpaboTOCIOCOOHOCTH | TITyOHMHHBIX IPUOOPOB HBIX TUIYOWHHBIX OPHU- | MOPTHBIX [NYOWHHBIX | HBIX [IYOWHHBIX MpPH- | MOPTHBIX  [IyOWHHBIX
TEXHOJIOTHYECKOTO 6opoB npudopoB O6opoB.  HcnbiThiBaeT | nmpubopos
00opymoBaHUs HEOOJIBINIAE 3aTPYAHE-

HUS TIPH OTBETE Ha BO-
TIPOCHI.

VYmers (V2): wucmois3o-
BaTh TMOJyYeHHbIE pe-
3yIbTaThl TPOBEICHHBIX
UCCIICIOBAaHUM ISl KOH-
TPOJNSE 32  MPOILECCOM
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 PE3YJIbTATOB
IIPOBEJEHHBIX UCCIIE-
JIOBaHUM 111 KOHTPOJISL
3a MPOLIECCOM paspa-
00TKM HE(TIHBIX U Ta-
30BBIX MECTOPOXKIEHUI

‘VMeeT ucoib30BaTh
MOJIyYEHHBIE 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):HaBbikamu | He Bmameer HaBeikamu | Crnabo Biageer HaBbl- | XOpOIIO BIajgeeT | B coBepmieHCTBE Bia-

paboTHI B MPOTPaMMHEIX | pabOTBl B IpOrpamMM- | KaMH pPa0OTBI B IpO- | HABRIKAMH pPa0OTHI B | A€€T HAaBBIKAMH pado-

KOMIUIEKCaxX [0 HMHTEp- | HhIX KOMIUIEKCAaX I10 | TPaMMHBIX KOMIUICKCAX | MPOrPaMMHBIX ~ KOM- | THI B  IIPOrPaMMHBIX

NpeTaluy MCCICIOBAHMN | HHTEPIPETallid  HC- | 110 MHTEPIPETalnH HC- | IUIEKCaX MO HMHTEpIpe- | KOMIUIEKcaxX MO MHTEp-

CKB2)KUH U IUIaCTOB CIICIOBAaHUH CKBa)KMH | CIEOBaHMH CKBaKUH | TalMM  WCCIEAOBAHUIl | MpETalMM HCCIeIoBa-

U IJIaCTOB U IJIaCTOB CKB&)KUH U IIACTOB HUA CKBOXWH M IUIa-

CTOB
IMKC-5 IKC-5.1 Beibop Bu- | 3Hate (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
Hedrera3zoBoii oTpac-
JI B COOTBETCTBHU C
BbIOpaHHOM cdepoit
npodeccnoHambHOMI
JeATEeIbHOCTH

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

U TIOPSAAOK TPOBEACHUSA
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 | HETSIHBIX 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 U3MEPEHUH
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-
eKTHpOBaHUs B o0Ja-

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

[IPOBEJICHUS KCIIEPHU-
MEHTAaJIbHBIX padoT,
WCCIE0BaHUH U TPO-

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

CJIC/IOBaHUSI CKBaXUH M | CTH WCCIIEIOBAHMS | JIACTW  HCCIIEIOBaHUs | EKTHPOBaHUS B o0yia- | MCCIENOBaHMS  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- cpeicTBaMU 00pabOTKH | CpeAcTBaMHU 00pabOTKU
paboTku nHpopManuu 60TkH MH(OPMALIIH pabotku nHpopManmu. | uHpOpManMu, HcHbl- | MHopManuKu 0Oe3 3a-
JomyckaeT ommnoku TBIBACT HE3HAUWTENb- | TPYIHEHUH

HbIC 3aTPYAHCHUA

Buagers (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
HaOJIFOCHU 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
HaOJIoIeHUIT

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

KAPTA
00ecne4eHHOCTH I CHUILTUHBI (MOYJIs1) Y4eOHOH ¥ YUeOHO-MeTOANYeCKOil JInTepaTypoi
Hucuunnuna MaTepniperanus ruApoAMHAMMYECKHX UCCIe0BAHU I
Kopn, nanpasnenne noarorosku 21.03.01 Hedrerazosoe nesno
HanpasienHocts Ikeniyaranmus u 00caykuBaHne 00beKTOB 100b1Yu HedTH

Hanu-
KoHTuHIrEHT yue
Obecneuen-
i Komnuue- oOyuaromux- i JJ1eK-
No Ha3Banue yueObHOTO, Yy4eOHO CTBO 3K~ | cf, HCTOME3Y- HOCTh 00y4a IPOHHO-
METOANYECKOTO U3/IaHHsl, aBTOp, U3/a- ’ FOLIUXCS JIUTe-
1/ 3eMIUISIPOB | IOIIUX YKa- . ro Bapu-
TEIbCTBO, BUJ U3JaHUs, TOJ U3/IaHUS paTypoH,
B bIIK 3aHHYIO JIUTE- % aHTa B
patypy 9BbC
(+1-)
Arogapos, A.K. CoBpemeHHbIE T€oO-
busznueckue W TUAPOAMHAMHUYECKUE
UCCIICIOBaHUS HE(PTCHHBIX M T'a30BbIX SieKT
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Jlono/IHeHNs1 ¥ U3MEHeHUsl
K pabouell mporpamMMe AU CUHMILIMHBI (MOLYJI51)

Ha 20 -20 y4eOHBIii rox

B paGouyto mporpamMmy BHOCSTCS CIEIYIONIUE JOMOTHEHHS (I3MEHEHN):

I[OHOJIHGHPI?I 1 U3BMCHCHUSA BHEC!

(OondicHOCMb, YueHoe 36aHue, cCenets) (noonucy) (1.0. ®amunus)

JlonostHeHUst (M3MEHEHHs) B pab0vyro IpOorpaMMy pacCMOTPEHBI B 0JJOOPSHBI Ha 3acelaHuu Kadeapsl

(Haumenosanue kaghedpwi)

[IpoTokoi oT « » 20 . Ne .
N.0. 3aBenyromiero kadenpoii P.J. Tatneie
COI''TACOBAHO:

N.o. 3aBenyromiero Beimyckaromieit kaheapoit/

PykoBonuThk 00pa3oBaTenbHOM MpOorpaMMbl P.JI. Tatnbie
« » 20 T

16



