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1 IlepeueHsb IIAHUPYEMbIX Pe3yIbTAaTOB O0YUeHHsI 0 TUCHUIUTHHE "Pacuer yCTOHYHBOCTH
OTKOCOB HIPH OTKPBITOH reOTEeXHOJIOTrHH", COOTHECEHHBIX C IJIAHHPYEMBIMH pe3yiIbTaTaMH
OCBOEHHsI 00pa30BaTeIbHOM MPOrPaMMBbI

OcBoeHMe JUCIUIIIVMHE HallpaBIeHo Ha (GOpMUPOBaHUE:

mpodeccroHanbHLIX KOMITETEHITHH:

[TK-10 - BrageHueM 3aKOHONATEIbHEIME OCHOBAMYU HEIPOIOJIb30BaHUSA U 00eCIeYeHUs KO0 nUeCcKOon

¥ TPOMBHIIIEeHHO# 6Ge3omacHocTH paboT mpu moObiye, mepepalGOTKe IMONE3HHIX HMCKOMAEMBEIX,

CTPOUTENIbCTBE U SKCIIIyaTalMy IION3E€MHEIX COOPYXKeHUU

IIK-16 - TOTOBHOCTbIO BHIMOJHSATL 9KCIEepPHMEHTaldbHEe W TabopaTopHBIE HCCIETOBAHUI,

MHTEPIPETHPOBAThL IIOJydYeHHbIE PEe3yJIbTaThl, COCTABIATh M 3aIIUIIATh OTUETHI

npodeccroHanbHO-Clealu3uPOBaHHBIX KOMITETEHIIHH:

TICK-4.2 - TOTOBHOCTBIO OCYLIECTBMISATH MJIAHUPOBAHKE PA3BUTHS TOPHHIX paboT ¥ MapKUIeHaepCKu

KOHTPOJIb COCTOSTHUSI TOPHBIX BEIPA00OTOK, 3aHuM, COOPYKEHUN 1 3eMHOM ITOBEPXHOCTH Ha BCEX 3Tamax

OCBOEHHUS ¥ OXpaHH Hefip ¢ o0ecreyeHreM ITPOMEBIIIIEHHON 1 9KOJIOTUYeCKol 6e30IaCHOCTH

Pe3ynbTaThl O0Y4YEeHHS IO AUCHUIINHE ONPEEeISIOTCS HHIUKATOPaMH TOCTHXKEHHUS
KOMIeTeHIuH
HMuapukaTop(bl) JOCTHIKEHHUS:

Pe3ynbTaThl 00yYeHHS 1O TUCIHHUILUIHHE:

IPUHLHUIIE pacyeTa apaMeTpoB, 00eCeurBaOIINX YCTOUNYHUBOCTE OOPTOB U OTBAJIOB;

- METOOH KOHTPOJISI COCTOSTHHSI MacCHBa TOPHBIX ITOPOA ¥ MPUOOPTOBOM MOBEPXHOCTH IIPU OTKPHITOU
TE€0TEXHOJIOTHY;

- 00513aHHOCTHY MapKIIEHAEePCKO¥ CITyKOH IPX BEIEHUX TOPHHIX Pab0T B OMACHHIX 30HAX;

- YCJIOBUS IOCTAHOBKY U CHSATUS OIIACHOY 30HEI C KOHTDPOJIA.

HOPMAaTHBHEIE IOKYMEHTHI 110 HEAPOIOJIb30BAHUIO U 00eCIeYeHUsT S9KOJIOTUYECKON U MPOMBIIIIEeHHOM
6e30I1acHOCTY TOPHBIX PaboT;

MeTonH 1abopaTOPHHEX U 3KCIEePHMEHTAJIbHEIX MCCIeNOBAHUM HAMPSIKEHHOTO COCTOSTHUS MacCHBa
TOPHBIX TIOPOL;

000CHOBEIBATh METOMHI TOBEPOYHBIX PACYETOB YCTONYMBOCTH OOPTOB U OTBAJIOB;

- BHIOMpATh CPEACTBA ¥ METOME HATYPHEIX HAOTIOMEHNH 32 COCTOSTHUEM TEXHOTE€HHOTO MaCCHBa TOPHEIX
TIOPOf;

- IPOTHO3UPOBATh IIOBEeNEeHUE TEXHOTEHHOIO MacCuBa YU pa3pabaThiBaTh MepONPUATHUS IO
obecredyenuio 6€30MaCHOCTH TOPHBIX PalboT.

HCII0Nb30BaTh TPeOOBaHUS HOPMATUBHBIX HOKYMEHTOB II0 HEOPOINONb30BaHUI0 M 00ecredeHUIo
9KOJIOTHYECKON ¥ HPOMBIIIIEHHON 6e30TMacHOCTH TOPHHX pabOoT MpHM MPOTHO3WPOBAHWHU MOBEAEHHUS
TEeXHOTE@HHOT'0 MacCHBa U Pa3paboTKe MEPOMPHUATHS M0 obecledeHnio 6e30IaCHOCTH TOPHEIX paboT;

TIPOBOOUTE JTa0OPATOPHEIE ¥ IKCIEPHMEHTANbHLIE HCCIENOBAHUS IO ONPENEeNIeHWI0 BENIUYUH
cMellleHuY U JedopMalyii MacCHBa TOPHBIX IIOPOT;

HaBLIKAMM PACYeTOB ITapaMeTPoB GOPTOB U OTBAJIOB;

- 00paboTKYM ¥ MACIOPTU3AIUH Pe3yIbTaTOB MapKIIeHIepCKUX HaOII0MeHUN COCTOSHUS TeXHOTEHHOT0
MacCHBa IIPYU OTKPHITON T€TEXHOJIOTUH;

- METOIMKOM pacyeTa IPOTHUBOOIOJI3HEBLIX COOPYKEHUH.

HaBHKaM{ PabOTH C HOPMATHBHHEHIMHM JOKYMEHTAaMM IO HeOPOIMOJb30BAaHHIO U 00eCIedYeHHUI0
9KOJIOTUYECKON ¥ TPOMBIIIIEHHON 0e30IacHOCTH TOPHBIX PaboT.

HaBHIKaMM 3KCIEPUMEHTANIbHBIX UCCIENOBAHUHE COCTOSHUS MacCHBa TOPHBIX ITOPOM, HHTEPIPETALUN
pPe3yNnbTaTOB MCCIIEAOBAaHUM, COCTABJIEHUS M 3AIUATH OTYETOB IO PE3yJbTaTaM 3KCIEPUMEHTAIbHEIX
WCCIeI0BaHUM MacCUBa B Pe3yJIbTaTe BEIEHUS TOPHEIX PaboT.

2 MecTO TUCUHMIIHHBI "PacyeT yCTOMYMBOCTH OTKOCOB NMPH OTKPHITOH re0TEeXHOIOTrHH" B
cTtpykrype OIIOII cnemuanureTa

Il71s1 0CBOEHHUS OUCLHUIIIMHB HeOOXOOUMEl 3HAHUS YMEHUS, HaBLIKK U (MJIM) OMBIT ITPodeccHoHaTbHOM
OesiTeJIbHOCTH, TOJIyYeHHbIe B paMKaX M3y4eHHs CleAyolux gucuuniaul: ['eonorusi, [eomeTpus Hemp,
Teomexanuka, I'mmgpoMexaHuKa, Mapxkie#igepckue paboTH IPH OTKPHITOH pa3paboTKe IONE3HHX
nckomaeMbx, OmoOpHEE MapKIIeWmepckKo-reogesudyeckue cetu, OCHOBHI TOPHOTO mena (OTKpPHITas
reoTexHosorus), IlpuknagHas MexXaHUKa.

[ucuunnuHEa OTHOCUTCS K BapraTuBHOU 4acTu bnoka 1 «Qucrunnuss (Mogymnu)» OIIOIL.

TpeboBaHUS K BXOOHBIM 3HAHUSIM, YMEHHUSIM, HaBEIKAM U OIBITY AeSITETbHOCTH 06yYarouuxcs:
00yJarouuiics: OIKeH 3HaTh

- OCHOBBI I/IH}KeHepHOI/I reojioruu, CBOHCT#mrHI'rﬁllljl "ﬁﬂﬂ'}HHHX OTJIOKEHUH, TOPHO-TeO0JIOTu4YeCKue
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SIBIIEHUS TIPU pPa3BefKe MEeCTOPOXIEHUM IOJe3HBIX UCKOMIAaeMbIX; THIPOTe0JIOTHI0; BOOJOHOCHHIE IIJIACTHl U
BOJIOHOCHEIE KOMIIJIEKCHI; 3aKOHH (UIbTPAIMU; MPUTOK BOMEI K TOPHEIM BHIPAa0OTKaM; MHKEHEPHO-
reoJIOTHYeCKHe ¥ TUAPOTeo0JIoTHYecKre HabII0NeHNsT Ha MECTOPOXKIOEHUIX II0JIe3HEIX NCKOMAeMbIX; 00Iue
CBeleHUsI 0 TEXHOJIOTUM Pa3pabOTKM IONTe3HEIX UCKOMAaeMbIX OTKPHITHIM CITOCOOOM: CHCTEMHBI Pa3paboTKy,
BCKPBITHE, TMPOBENeHWEe BCKPHIBAIOIINX ¥ MMOATOTOBUTENbHHIX BHPAOBOTOK, 0TBanmooOpa3oBaHUE;
nedbopMaLOHHEIE, TPOYHOCTHEIE U PEOJIOTUYECKUE CBOWCTBA; HedhopMUpPOBaHUe W Pa3pyLIeHNUe OPOX IPu
00bEMHOM HATpPYXKEHUW; NPUPONHLIE M TEXHOTEHHHIE CTPYKTYPHO-MeXaHMYEeCKHe OCOO0EeHHOCTH,
nedOopMUPYEMOCTEh ¥ IPOYHOCTh MACCHBA; 0COOEHHOCTH MEXaHMYECKOT0 COCTOSTHUS IPYHTOBEIX MaCCHBOB;
HayaJlbHOe HANpPSXKeHHOe COCTOSIHUE IIOPOMHEIX U I'DYHTOBBIX MaCCHUBOB, FeOMeXaHUYeCKUe NPOIEeCCH 0
BJIMSTHUEM TOPHEIX PaboT;

00y4aloumiics NOJIKeH YMETE:

- IPOEKTUPOBAThL OMOPHEIE ¥ ChEMOYHBIE MapKIIEHIepCKUe CEeTH Ha MMOBEPXHOCTH; BHIOMpPATh HEOOXOOUMbIE
npubOpH ¥ MHCTPYMEHTH O/ BBIMONHEHUWS MapKlIelmepcKux paboT; CTPOUTH TOPHO-TEOMETPUUECKUE
rpaduKy, XapaKTePUIYIOLIKe CTPYKTYPY U Ka4eCTBO MacCHBa TOPHEIX ITOPO/; 00yUarOUIMHACS JOJIKEH BIafeTh:
- HaBHIKaM# PabOTH C HOpMaTHBHOM mokyMeHTamue# (CII, UHcTpykmuu, [IpaBuna u Ap.); 006paboTKu
Pe3yNIbTaToB MapKIIEUaePCKO-Te0e3UdeCKUX U3MEPEHU.

OucnunnwHa GopMuUpyeT y 00ydalomuxCcsl IPEACTaBIeHUsS 0 3HAYMMOCTH MapKIIeHAePCKOd CIyKOE 1O
00eCrieYeHuI0 MTPOMBIIITIEHHON 6€30IIaCHOCTY IPX OTKPHITOM F€0TEXHOJIOTHUY, SBJISETCS OCHOBOM BHIIIOJTHEHUS
MapKIIeiaepCckol U CIeluanbHON YacCTed OUIJIOMHBIX IPOEKTOB. 3HAHWE 3TOU MUCIUIIWHLL CO37aeT
byHODaMEeHT AN U3y4YeHUs CHEAYIIIUX HUCHUIMINH mpodecCcrmoHanbHOTO HuKHa: «OCHOBH HAy4HBHIX
uccnenoBanui», «Mapxkuegepckoe obecrneyerre 6e30mMaCHOCTH TOPHHIX paboT», «IInaHUpOBaHUE TOPHBIX
paboT Ha pa3pe3ax» 4 Ap., B paMKaX KOTOPHIX MPOUCXOOUT Pa3BUTHe 3HAHUH IS PeIleHUs MPaKTUUEeCKUX
3ajay CreuyanricTa MapKiienaepa.

3 0O6beM gucHunIuHLI "Pacyer yCTOHYMBOCTH OTKOCOB IIPH OTKPHITOH I€0TEXHO/JIOTHH" B
3a4YeTHHIX €JUHHIIAX C YKa3aHHEM KOJIHYeCTBa aKaJeMHYECKHX YaCOB, BBIJEJI€HHBIX Ha
KOHTAKTHYI0 pabdoTy 00y4YalmHUXCsi C mpemnomaBarejleM (m0 BHAaM 3aHATHH) M Ha
CaMOCTOSATE/ILHYIO PadOTy 00y4aronmiuxcs

O6I1ast TPYAOEMKOCTh HUCIUIIIAHAE "PacyeT yCTONYMBOCTH OTKOCOB ITPH OTKPHITOM Te0TeXHOIOTuu"
cocTaBiseT 5 3aueTHHIX eguHul, 180 gacos.

KonugyecTBO 4acoB
(010] 30 03®

®opMa 00ydeHHsT

Kypc 5/Cemectp 9
Bcero gacoB 180

KoHTakTHas padoTa 00y4alouIuxcsi ¢ mpenogaBaresieM (110 BHIaM
y4eOHBIX 3aHSITHH):

AynutopHas pabora

Jlexuuu 26
SeKkmpoHHble neKyuu 14
JIabopamopHbie 3aHAMuUs 34
D1eKkmpoHHble 1a6opamopHbvle 3aHAmus 17

IIpakmuyeckue 3aHAMUA

BreaynutopHas pabora

HHousudyaavHas paboma ¢ npenodasamesnem:
KoHcyabmauus u uHble 8udvl yuebHol OeamenbHocmu

CamocrosiTeibHasi paboTa 84
dopMa NPOMeKYTOYHOH aTTeCTAlHH 9K3aMeH
/36

Kypc 5/Cemectp 10
Bcero gacos 180

KoHTakTHas padoTa 00y4alouuxcsi ¢ mpenogaBaresieM (110 BHIaM
Y4eOHBIX 3aHSITHH):

AynutopHas paboTa

Jlexuuu 6
JIabopamopHble 3aHsmus - 8
ITpakmuueckue 3aHamus I
|
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@ 5 KonuyecTBo 4acoB
opMa 00y4eHHusI 00 30 030
BreaymutopHas pa6ota
HHousudyaavHas paboma ¢ npenodasamesnem:
KoHcyabmauus u uHble 8udvl yuebHol OesamenbHoCcmMu
CamocTosiTeibHasi padoTa 157
dopMa NPOMeKYTOYHOH aTTeCTAlHH 9K3aMeH /9

4 CopepxaHHEe THCHHIUIHHBI "Pacyer yCTOHYHBOCTH OTKOCOB IPH OTKPBLITOH

reOTEeXHOJIOTHH", CTPYKTYPHPOBaHHOE IO pa3fenaM (TeMam)

4.1. JIeKITHOHHBIE 3aHATHSI

Pa3pen mucuuniuHe! (TEMBI IEKIUHN U UX COEPKaHueE)

O6neM

JYacax

0o (30

BBemenue: 1€y, 3alavd U COfepKaHue Kypca

1. XapaKTepI/ICTI/IKa reoMexXaHN4Y€eCKHUX IIPOIeCCOB

1.1. ®axTOpH, ONpefeNgIone COCTOSHIE MacCUBa TOPHEIX IIOPOT,

1.1.1. Xapakmepucmuka npupo0Hbsix (pakmopos: HHKEeHEPHO-Te0IOTHYeCKre (TeHeTHUeCKUH THUII
JIUTOJNIOTO-IeTPOTPaduUeCKuil COCTaB, IPOYHOCTh IOPOA B o6pasile, CIOCOOHOCTL MOPOH K
H3MEHEHHUI0 CBOWCTB BO BPEMEHHM, IIPOYHOCTH IIOPOM B MaCCHBE, TPEIIXHOBATOCTh TOPHEIX IIOPOI,
Haluyue U IPOCTPAHCTBeHHAs OPMEHTHPOBKA IIOBEPXHOCTEH OCIablieHuss B MaCCHBe, MIINTeNbHas
IPOYHOCTE); THAPOreOoNIoTHYeCKrue (MOBEePXHOCTHEIE M IIOJ3eMHEIE BOMOEI, THOPOCTATHYECKOe
B3BeIMBaHKe, THIPONMHAMUYECKOEe JaBlIeHHe, 9PO3us, KapcT, CydhdH0o3us, HAIIOPH! IOO3eMHEIX BOT);
¢dusuKo-reorpadpuyeckre (TeMIEpPATyPHHI PEXUM, pPelbed MECTHOCTH ¥ PACTUTENBHOCTh, PEXKUM
BETPOB, TEMIIEPATYPHHIH PeXUM TOPHEIX [IOPOJ, IPOCTPAHCTBEHHOE PACIPOCTPAaHEHHEe TOJIIIN
MHOT'0JIETHEMEP3IIBIX II0POI)

1.1.2. TexHo2eHHble (pakmopbl: TTapaMeTPHE GOPTOB U YCTYIIOB TOPHBIX BEHIPAGOTOK; PACIIONIOXEHNE B
TMPUKOHTYPHOM 30HE MOMOJHUTENbHEIX HATPY30K; BefeHue OYPOB3PHIBHHIX PA00T B MPUKOHTYPHOU
30HE W 3a0TKOCKa YCTYIIOB; IepHOo[ OOHOBIIEHWS MTOBEPXHOCTH OTKOCOB TOPHBIMH PabOTaMu;
BHIIOJIHEHWE MAPEHaXHHX PabdoT; HalpaBleHWE TOPHHIX Pab0OT OTHOCHUTENBHO MPOCTHUPAHUS
TTOBEPXHOCTEH OCabeHus

1.1.3. ®axmopbl, gauawWUe HA YycmoUuuyuBoCmMb MEXHOREHHHIX MACCUBOB 20PHbIX NOPOO:
WHXeHepHo-reojorudeckue (pusuko-MexaHUUeCKUe CBOUCTBA); TUAPOTEO0JIOTUYECKUE
(ruoppoouHAMUYECKOe JaBlieHue, THIPOCTAaTUUYeCKOe B3BellWBaHUe, [I0POBOE IaBjieHUe, BIaXKHOCTh
TMOpOJi, BEICAYMBAHHWE BOOH Ha OTKOC); (u3uko-reorpaduyeckue (aTmMocpepHble OCaNKH,
npoMep3aHue OTKOCOB, pelbed MECTHOCTH); TeXHOTeHHHe (pubdepeHuuManus IODPOH,
II0CJIEN0BATeIbHOCTL Pa3MellleHrs IIOPOL B OTBaJle, BEICOKAs MHTEHCUBHOCTh OTCHIIKY, CTaTUYECKUe
Y DUHaMU4YeCKue Harpy30K

1.2. HapymeHnue yCTOMYMBOCTY TOPHOTEXHUYECKUX COOPYXKEHUN

1.2.1. HapyweHue ycmotiuusocmu 6opmoa: Kaaccugukayus depopmayutl (BUOH ¥ XapaKTePUCTUKA
nedopmanuii, dopma mposIBIEHUs, IPUYKHA ¥ YCJIOBUS BO3HUKHOBEHWS). ONo/i3HU ycmynos u
6opmoe Kapbepos (OMONI3HM H30TPOMHEIX MACCHBOB, IUKINYECKHE, TOKPOBHEE, KOHTAKTHEIE U
ryOMHHEIE OIOJI3HM MAacCHBA CJIOMCTHIX TOPHHIX MOpOH). PuiabmpauuoHHble dedopmauyuu
(MexaHudeckas cypdos3usi, onbiBaHUe, BHIIOP, xuMuieckas cydpdosus (kapcr), npocagka, 3po3us
OTKOCOB)

1.2.2. HapyweHue ycmouyusocmu omeanaos8 (Haceineli): BUAL pedopMaluii; OMOJ3HHU
(H&JIHOJIOH.IBGHHHG, IIOOOIINIBEHHEIE, HOJIHOJIOIJ.IBGHHHG), OIIJILIBUHBI OTKOCOB, IIPOCAanKa, 3P03ud,
KapcCT

1.2.3. HapyweHue ycmotiuusocmu 0amb Hakonumesel H#uodkux omxodo8: BUIH TOBEPXHOCTHHIX H
TnyOuHHBIX Hedopmaruit

1.2.4. Kaaccugukauus onacHsix 30H: OIACHBEIE 30HEI, 00YCIOBJIEHHEIE TPUPOTHEIMU U TEXHOTE€HHBIMU
(baKTOpaMI/I; 30HEI, OITIaCHEBIE 110 IIPOPEIBY BOOEBI

1.2.5. Iacnopmusauus Oepopmauuli omkoco8 macmopT pmgedopMaluu, CO3JaHHUE
ABTOMATH3UPOBAHHON 6a3kl JAHHBIX IO Ae(OPMAIMsIM MaCCHBA TOPHLIX IIOPOM

2. l'eomexaHN9eCKUY MOHUTOPHUHT

3

2.1. MeTontl KOHTPONA GU3NYECKUX IIa
TOPHBIX IIOPOL,

dHUYeCKHUX MPOoIecCoB MaCCHBa

——

__O
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2.2. Bugsl MOHUTOPUHTA: Mapkuweldepcko-zeo0e3uyeckull (KOHCTPYKIMS HAOMIONATEIbHON CTAHIUHY,
opraHu3anus HabmoneHul, 06paboTKa pe3yIbTaToB HAGTIONEHUH U YCTAHOBIEHNE TUIIA OIOJI3HS 10
pe3yibraTtaM HaONofeHul; TpUMePH HHCTPYMEHTAIbHEIX HAOI0geHui; 0COOeHHOCTH HAOMoneHu
3a pgedopManumsmMu OTBajoOB M pgamMbaM THOPOOTBAJIOB); UHMCEHEPHO-zeos02udeckull
KOHMpOo/b (OlepaTUBHOE ONpe[eleHHE COCTaBa M CBOMCTB TOPHHIX IOPOX, ONpPEHEeNIeHHE
IIOBEPXHOCTEHX OCNAabGIeHUsT W WX NPOCTPAHCTBEHHON OPHEHTHPOBKH); 2u0po2eosozuyeckull
KOHMpPO/b (OmpenerneHue MOJI0KEHUS NeIPECCUOHHON KPUBOM B MaCCHUBE TOPHHIX IOPOX, 3aMEepEI
IIPUTOKOB MOA3EMHEIX BOJ Ha y4acTKaX MX BHICAYMBAHUS HA OTKOC, U3MEPEHME II0POBOTO JaBJIEHUS,
HaOmooeHWe 3a PeXMMOM IIOBEDXHOCTHHIX BOJ) KOCBeHHble (2eoguiuyeckue) memoolbul
KOHMpoasi (3MeKTPOMETPUUECKHUH, 3BYKOMETPUUECKHH, 9IIEKTPOMATHUTHEIH, MeETO[
CeICMOaKyCTHYECKOTO MPO3BYYMBAHUSA U IPOJOIBHOTO NPOGIINPOBAHUS, TEH30METPUYECKUN)

3. [IPOCHO3 YCTOMYUBOCTH OTKOCOB

10

3.1. CymHoCTh IpOrHO3a: Ha3HaYeHNUe U BUIHL IIPOTHO3a; IIOUCKOBBEIY (MeTOJ aHAIOTUM, METON
MOJenUpPOBaHUS, pacueTHbe METONE) M HOPMATHUBHHIM NPOTHO3 YCTONYMBOCTU (IPOTHO3
Te0JIOTUYECKUX HapYIIEHUN, TUAPOTEOJIOTMYECKUH NPOTHO3, IPOTHO3 TeOMeXaHUYeCKUX
1apamMeTpoB)

3.2. HpeneﬂbHoe HalIPpA2KEHHOE€ COCTOAHHE OTKOCOB: IIOHATHE IPEOEJIbHOTO HAIIPA2XKEHHOI'O
cocrosuus (ITHC); YyCl10BUA O0OBIKHOBEHHOTO U CIIeIMaJIbHOE IIPpeeJIbHOEe PaBHOBECHE OTKOCOB; OIBa
ceMelcCTBa HOBerHOCTefI CKOJIb2XKEHU A

3.3. I/IH}KeHeprIe MEeTOOEI pac4deTa yCTOI;I‘-II/IBOCTI/I: HNCXOOHBIE ITOJIOKEHUSA NH2KEHEPHEIX METOO0B
pacyeTa; METOALI pacdyeTa CABUTAIOIIUX U YOEPZKUBAIOIIUX CUJI; CXeMa PacdeTa yCTOﬁ‘-IHBOCTPI

3.4. TlocTpoeHUEe TOBEPXHOCTEN CKONIbKEHUS

3.4.1. ITod2comoska UCXO0OOHBIX OAHHBIX 0415 nocmpoeHus nosepxHocmu
CKO/IbJ}#CeHUS: CPedHEeB3BEIIEHHEIE M paCUETHBIE (PU3MKO-MeXaHHYEeCKHE CBOWCTBA IOPOT,
K09 uIreHT 3amaca yCTOMYUBOCTH, BEICOTA BEPTUKAIBHON TPEINWHBI OTPHIBA, LIMPHHA MPU3IMEL
BO3MOXKHOTO 0OPYIIEHHUS, YT0J1 YCTONYMBOTO OTKOCA

3.4.2. Cnocobbl nocmpoeHus Haubosee HANPAXCEHHOU NOBEPXHOCMU CKO/AbICEHUSA: TIITOCKUHE 60pT
IIPU OTCYTCBUU HEOJIAarONPHUSATHO OPUEHTHPOBAHHEIX IIOBEPXHOCTEH ociabieHus; 60PT BEIIYKIIOTO
npoduIsi; MHOTOSIPYCHBIE OTBANIBl PBEIXJIEIX MOPOM Ha YCTOHYMBOM OCHOBAaHWH; OOPT, CIOKEHHBIH
O6BOI[HeHHbIMI/I PHIXTIBIMU ITOPOOAMU; 60pT, B OCHOBaHHHU KOTOPOI'O 3aJieraeT CJIOH IJIACTHYHBIX T'JINH,
Hanuuue B 6OPTYy IMOBEPXHOCTEH ocabieHus; OTBaJbl Ha CIOMCTOM OCHOBaHUH; OODPT NpH
TOPU30HTAJILHOM U II0JIOTOM COTJIACHOM 3aJIeTaHUM CJI0EB; 60OPT IPHU KPYTOM COTJIaCHOM 3aJieTaHUuU
CJI0€eB; MyJIbH000pa3Hoe 3ajieraHue CJI0eB

3.5. MeTopbl TOBEPOYHEIX PACYETOB

3.5.1. Memo0 an2ebpauyecko20o CA0HCEHUSA CU

Memod anzebpauueckoe2o CAOMEHUA CU/A NO KPY2A0oUUJAUHOPUYECKOU nosepxHocmu
CKO/bJCeHUA: YCJIOBUS IPUMEHEHUS; NMOPALOK pacyeTa (pa3feseHHe NIPU3MEL BO3MOXKHOTO
oOpymeHus: Ha GJI0KH, OIpPefeNeHNe BeCa, COBUTAINNX U YAEPKUBAIOUIAX CHJI, PACUETHOTO
3HaueHus KodhduiineHTa 3anaca yCTOUIUBOCTH)

Memoo0 asnzebpauyecko20 ca03#CeHUs CUA NO NAABHOU KPUBO/IUHEUHOU N0BePXHOCMU CKOAbHCeHUS -
Memo0 KacameabHblX HANPAXCeHUll: YCIOBUS TPUMEHEHUs MEeTO/a; MOPSNOK pacyeTa (pa3meneHue
IpU3ME Ha 3J€MeHTapHble OJIOKH, OlpedeNieHrde KacaTeJIbHHX M HOPMAJbHHX HANPSIXEHWH B
mpenesax 6J10Ka, TTOCTPOEHUE IMIOP COBUTAOIINX U YIEPKUBAIOIINX CHUJI, ONIPENe/IeHnEe PAaCYETHOTO
3HAYEHHUST KO3 (PUINEHTA 3aaca yCTOHYUBOCTH)

3.5.2. Memod MH020y20/1bHUKA CUJ: YCIIOBUS MIPUMEHEHUs METO/a; IIOPSOOK pacyeTa (pasmeneHue
TIPHU3MBI BO3MOXKHOI'0 OOPYIIeHUs Ha 3JeMeHTapHbe OJIOKM, OIpenesieHrue Beca, CUIl CIEIeHUs,
peakuuii, paBHOAEHCTBYIOIIEH THAPOCTAaTUYECKUX U THAPOAMHAMUYECKUX CHUII, JeHCTBYOIINX Ha
OOKOBHIE TIOBEPXHOCTH GJI0KOB; IOCTPOEHHE MHOTOYTOIbHUKA CHUJI, OIpefelieHne HEBSI3KU CHII,
OEeHCTBYIOUIMX HA IPU3MY BO3MOZKHOTO O0PYIIEHNS)

3.6. Pacvem ycmotidusocmu ycmynos

3.6.1. Xapakmepucmuka paciemHulx cxeMm 05 OUeHKU ycmolyusocmu ycmynos: onpefeieHue
MaKCHMaJlbHOM BHICOTH HEOCHIablIeHHOTO OTKOCA, BBHICOTH BEPTHKANIBHOTO OTKOCA IpH
He6IarompUsITHOM 3ajIeTaHUU B MacCHUBE TTOBEPXHOCTEH OCNIa0NieHus, onpeeeHre BECOTa YCTyIa
IIPY [AJeHUY [TOBEPXHOCTEH ocyiabieHusl B CTOPOHY BEHIEMKHU IIOR YrioM (ojiee yriia BHYTPEHHETO
TPEHUS, OIPEeeNIeHUe TapaMeTPOB 0TKOCOB IIPY 3a0TKOCKE IO CIIOUCTOCTH

3.6.2. OueHka ycmoUvusocmu ycmynog 4emeepmuuHblX OMAONCeHUU, HA2PYHCeHHbIX 8eCOM
obopydosaHusi: OBa PaCYeTHHIX CIydas IPU ONpe[elIeHUM OONYCTUMON HArpy3KW Ha YCTYI;
OmoIycKaeMasl HOIOJHUTENIbHAS HAarpy3Ka OIOPHOM YacTw 000PYLOBAHUS; IOCTPOEHUe rpaduxa
OOIyCTUMBIX HAarPy30K Ha YCTYII; OIpeLnesieHre 0epMEl 6€30I1aCHOCTH

4. OCOBEHHOCTH PACYETA YCTOMYMBOCTH OTBAJIOB

4. 1. Obmwue cBegeHus: 06 oTBamax IIpu OTKprTOﬁ Te0TEeXHOJIOTHUHU: KJ'IaCCI/I(bI/IKaLII/IH OTBAJIOB IIO
JINTOJIOTHYECKOMY COCTaBY OTBAJIBHLEIX I10 i
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4.2. OnpeneneHHe BBICOTHI M yI'Jla OTKOCaA OTBaAJla: OTBAJl HAa IIPOYHOM OCHOBAHHHU; OTBAJl Ha
HAKJIOHHOM CJIOMCTOM OCHOBAHHM; OTBAJI CO CIaOBIMHU II0pOJaMHU B OCHOBAHHHU; OTBaAJl crmabrIx nopon
Ha c1aboM CJIOMCTOM OCHOBAHWM; OTBa Ha ¢1ab0M BOJOHACHIIIEHHOM OCHOBaHUHU

4.3. OnpefqeneHre IMUPUHE TPU3ME BO3MOXKHOT0 00pyIIeHus: 00LUHe IOIOXKEHHUs; OTBAJIEl Ha
IPOYHOM OCHOBAHHY; OTBAJH Ha cjlaboM OCHOBAaHHY; Pa3Trpy3Ka aBTOCAMOCBAJIOB IION OTKOC;
YCTOWYMBOCTH OTBAJIOB, HAarpyKeHHEIX TOPHOTPAHCIOPTHHEIM 000pPYMOBAaHMEM; pacyeT Hecyulen
CIIOCOOHOCTY HArpPyKEHHHIX OTBAJIOB

5. HATIPABJIEHHOE WU3MEHEHHWE COCTOAHHNA MACCHUBOB B EOPTAX KAPHLEPOB U
OTKOCAX OTBAJIOB

5.1. TexHono02uyeckue cnocoowl ynpagsieHusa CcoCmosaHuem 0OmKoco8: MaHEBPHUPOBaHUE T'OPHBIMHU
pa6OTaMI/I (CO6J'IIO]I6HI/I€‘ 04YepegHoCTHUu OTpa6OTKI/I MeCTOPOXKOEeHnA, NSAMEHEHHNE HallPpaBJIEHUA U
CKOPOCTH IIOOBUT'aHUSA d)pOHTa TOPHBIX pa60T, HN3MEHEHHE IIapaMeTpPOB 0TKOCa); CHUXKEHUEe BpEeOHOIro
BO3OENCTBUSI B3PHIBA (ynpaBneHHe CEeCMHUYECKUM II0JIEM HaHpH}KeHHﬁ, JIOKaNnu3aluus OelCTBUS
B3PEIBA, CIIEIKMAJIbHAsA 3a0TKOCKa yCTyna); yCl10BUS IIPUMEHEHUSI NMHXKEHEPHBIX METOOO0B YIIPABIIEHU S
COCTOSAHHEM MaCCHBa I'OPHEBIX I1IOPOL

5.2. HHoceHepHble cnocobbl ynpasaeHus COCMOAHUEM OMKOCA: MeXaHW4YeCKue CI0COOEI
(:xene300€TOHHEIE CBAH, INMOHEI, IITAHTY, TUOKKUE TPOCOBEIE TSKHU; MAaCCHBHAS IOANIOPHAsS CTEHA,
3aImuTHAS CTEHKA, KOHTPGOPC); YIPOYHEHNE MACCHUBA TOPHEIX IIOPOJ (IleMeHTAIus, CUIMKaTH3alus,
3JIEKTPOXUMHUYECKUH CIIOCO0, CMOMIA3aLUsI, TEPMUYECKOE YIPOYHEHNE, YIIPOUHEHNE PHIXJIEIX ITOPOTT
KaMy(IeTHHM B3PHIBOM); KOMOMHUPOBAHHEIE CITIOCOOH! YKPEIITIEHHS

5.3. Ynpasasiemoe obpyweHue u onosi3HeobpasoeaHue 8CKPbIWHbIX YCMynos: CIocoObl ¥ YCIOBUS
IpPUMEHEHHUS YNPaBIAseMOTo 00pylleHus; mpaBuiia 6e30MacHOCTH BeOEHUS TOPHHIX paboT Ha
OTIOI3HEOMACHKIX YYaCTKax

5.4. ¥YnpasaeHue cocmosiHuem 06800HeHH020 0MKOCa: 00IIKe BOIPOCH 3aIIUTH KapbepPoB OT BOEHL,
OpeHaXKHEle CHCTeMBI, IPeHaXKHEE YCTPOUCTBA

Hroro

26

4.2, JIabopaTopHbIe 3aHATHSA

Homep |HaumeHoBaHUe pabOThHI 06

beM B
paspgeia Jacax

0o

2 Jla6opaTopHas pab6ora Nel. PaspaboTka IIpoekTa reoMexaHM4YeCKOTO MOHUTOPUHTA|6
6opTa Kapbepa

2 JlabopaTopHas pabota Ne2. OmpemeneHue xapakTepa medopMalldil 1m0 pe3yabTaTaMm|4
HaTypHBIX HabGII0OeHuH

N

1,2 Texyw,uli koHmpoav: Oenoag urpa Nel ®axTOphl yCTOMYMBOCTU. Bunel medopMaruii.
l'eoMexaHUYECKHUY MOHUTOPUHT TEXHOTEHHOTO MaccuBa (TeMsl 1 u 2)

3 JlaBGopaTopHas pabora Ne3 ITporHO3 MapaMeTpPoB yCTOMYUBOTO OOpTa Kapbepa

[N

3 Tekywuili KoHMpoab: KoHmposavHas paboma - [TocmpoeHue nogepxHocmel CKOAbHCeHUS
(mema 3.4)

4 JlabopaTopHast pabora Ned PacueTr ycToi#uuBOCTH OTBana. OmpeneneHue mapaMeTpoB u(4d
IIOCTPOEHYE KOHTYPa MHOTOSIPYCHOT'O OTBaja

3,4 JlaGopaTopHas pabora Ne5 O1ieHKa 6€30I1aCHOCTH HATrPyKEHHOTO YCTYyIa (sapyca oTBasna) |8

3 Texyuw,uli kxoHmpob: [enoBas urpa Ne2 MeTonbl T0BEPOYHHIX pacueToB (Tema 3.5) 2

N

5 Texyw,uti koHmpoab: [lenosas urpa Ne3 HampaBneHHOe U3MeHeHNEe COCTOSHUS MacCHUBa
(Tema b)

Hroro 34

4.3 CamocTosiTeIbHasA pa60Ta CTYOdeHTa U lepevYeHb yqeﬁno-MeTonuqecxoro o0ecreYyeHHsS

aIsA CaMOCTOSATE ILHOH paﬁo’ru OﬁyanOHIHXCﬂ 0 THCIIHUIIVINHEe

Bup camocTosaTensHON PaboTh CTYOeHTa O6beM B wacax
mo bopme
o0yuyeHus

0o 30

W3yyeHne muTepaTtyps. BrimonHenue nabopaTopHoi paboTsl Ne 1. ITogroToBKA K 3amuTe|6
7mabopaTopPHOH PaboTHI

V3yueHre muTepaTypr. BrimonHenue nabopaTopHoi paboTel Ne 2. ITogroToBKa K 3amuTe|4d

nmabopaTopHoy PaboTh u
Usyuenue nutepatypkl. [IoAroToBka K ge II 1 ) 10
||
1560053208

7




W3yuenue nutepatypsl. BrinonHenre nabopatopHo# paboTel Ne 3. ITogroTroBka K 3amuTe|6
nabopaTopHoy paboTH

W3yueHne mUTEPATYPHL. BHIIONHEHNE KOHTPONbHON PaboTel. 3amanue Nel 40
W3zyuenue nmutepaTypsl. [logroToBka K KOHTPoIbHOI paboTe Nel (Tema 3.4) 10
W3y4yeHre muTepaTypH. BrimonHenue na6opaTopHo# paboTsl Ne 4. I[ToATOTOBKA K 3amuTe|6
7abopaToOPHOH PabOTHI

IToproTroBka K menoBoit urpe Ne2 (Tema 3.5) 10
W3y4yeHue nuTepaTypHl. BLITONHEHNE KOHTPOIbHON paboThl. 3amaHue Ne2 40

W3y4yeHne muTepaTypH. BrimonHeHnue nabopaTopHo# paboTsl Ne 5. I[ToATOTOBKA K 3amuTe|8
7mabopaTopHOH PaboTHI

W3yuenue nutepaTypHl. IloaroToska Kk genoBoi urpe Ne3 (TeMa 5) 10
W3yyeHue nuTepaTypHl. BrionHeHNe KOHTPOIbHON paboThl. 3amanue Ne3 40
[TogroroBka K IPOMEXYTOYHOM aTTECTAlAN 14 37
Bcero 84 157

4.4 KouTpojbHasi padora (j1s1 00y4aromuxcs mo 3a09H0i Gopme o0yIeHust)

Ins cTymeHTOB 3a04HOM GOPME 00y4eHUS MPENYyCMOTPEHO BHIIOIHEHNE KOHTPOJIBHON paboTH -
Ormenka 6€30I1aCHOCTH HATrPyKEHHOTO YCTYyIIa TJIMHUCTEIX IIOPOJ, KOTOPasi COCTOUT U3 TpeX 3afaHuil:

1. Pacyet yCcTOMYMBOCTY HEHATPYXKEHHOT'0 yCTYIIa;

2. OmpepeneHne NOIMYCTUMBIX HArpy30K Ha YCTYII;

3. [ToBEPOYHEIN PacyeT YCTONYMBOCTH YCTYIIa, HAarPYKEHHOTO BeCOM 060pyIOBaHuUS (IIPU CTAaTUYECKON
Harpyske).

3aaHus M0 KOHTPOJIBHOU PaboTe BEINAIOTCS HA YCTAHOBOWHOM JIEKLIUHU, ¥ BHIMOTHSAIOTCS CTYIEHTOM
CaMOCTOSTENIFHO 10 UHIUBUAYAIbHEIM TaHHEIM.

5 ®oH[ OIEHOYHBIX CPECTB /I MPOBEeIeHHsI MPOMEXKYTOYHOH aTTeCTallMH 00yJaroImIuXCs
110 TUCIHIUTHHE "PacyeT yCTOMYHBOCTH OTKOCOB IIPH OTKPHLITOH I'€0TeXHOI0ruu"

5.1 ITacopt ¢oHAA OIEHOYHBIX CPENCTB

Nef[HammeHOBaHUE Copepxanue Kon 3HaHusg, ymeHus,/®opmMa TeKylero
pa3zmenos (Temel) pasgena KOMIIETEHIIMY |[HABHIKY U (UJIM) ONBIT|KOHTPOJIS 3HAHUH,
OUCITUIITAHEL O0esATeNbHOCTHU, |YMEHHUH, HaBHIKOB

HeoOXomuMele [nOsg|ld (MJIH) ONHT
bopMUpPOBAaHUS |[IeSITENbHOCTH,
COOTBETCTBYIOIIE H[HEOOXOMUMEIX [JIs
KOMIIETEeHIIUHU bopMUpPOBaAHUSA
COOTBETCTBYIOIIEH
KOMITETEHITUH
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XAPAKTEPUCTHKA
FT'EOMEXAHUECKHUX
[TPOIIECCOB

dakTOpH,
OMpenensiOIIUe
COCTOSIHHME MacCCHBa

TOPHBIX IIOPOT
Hapymenue
YCTOUUYHUBOCTH
TOPDHOTEXHUYECKUX
COOPYXKEHUU

IICK-4-2
IIK-10

3HaTh:

- HOPMATUBHEHE
OOKYMEHTH mo
HEe[IPOII0JIb30BAHUIO U
obecnmeyeHu
9KOJIOTHUYECKOH H
NIPOMBIINIEHHOH
06e3011acHOCTH TOPHBIX
pabor;

- bakTODH,
BIUSAIONIIHE Ha
YCTOUYHUBOCTS;

- NPUYUHBE
BO3HHUKHOBEHHUSI
nedbopmauuii;
YMmerTs:

-  HCIONb30BaTh
TpeboBaHUSA
HOPMATHUBHBHX
OOKYMEHTOB IO
HEeJIPOII0JIb30BaHUIO U
obecnedYyeHHUIO
9KOJIOTHUYECKOH H
NIPOMBIINIEHHOH
06e3011acHOCTH TOPHBIX
pabor npu
IPOTHO3UPOBAHUHU
MOBENEeHUSIA
TEXHOTEHHOTO

MaccuBa u
pa3paboTKe
MEpONPUATHUS WO

obecnedYyeHHUIO
06e3011acHOCTH TOPHBIX
pabor;

- OIpPEenensiTh
OIPUYUHBK
nedopmauuit U BUL
nedopmaruu
BnageTs HaBLHIKAMU:
- paboTh c
HOPMATHUBHB MU
OOKYMeHTaMu IO
HEeJIPOII0JIb30BaHUIO U
obecnedYyeHHUIO
9KOJIOTHUYECKOH H
OIPOMBIINIEHHOH
06e3011acHOCTH TOPHBIX
pabor

- COCTABIEHHUS
macmopTa ONAacCHOM
30HEI

IemoBas urpa Nel

1560053208
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TEOMEXAHUYECKUH
MOHHTOPUHI

MeToms KOHTDPONA
busznmyeckux
mapaMeTpoB u
TUIPOTEOMEXaHNIECKUX
IPOLECCOB MacCHUBa
TOPHBEIX TOPOA. Bupms
MOHUTOPHUHTA

IICK-4-2
IIK-16

3HaTh:
- METOH
nabopaTOPHBIX W
3KCIIepPUMEHTaNbHBIX
HCCIIeIOBaHUN
HAaOpSIXeEeHHOTO
COCTOSIHHSI MaCCHBa
TOPHBIX TIOPOZ;

- MEeTOIH
reoMeXaHHu4YeCKoTo
KOHTPOJII MacCCHUBa
TOPHBIX TTOPOJ
YMmerTs:

- NPOBOOUTH
nabopaTopHHE W
3KCIIePUMEHTAIbHbIE
HCCIIeNOBAHUSI IO
OMpengeNeHUIO
BEJINYHH CMEIleHuH U
nedopmalui MaccuBa
TOPHBIX TTOPOLI;

- IPOEKTUPOBATH
HabOnomaTenbHEE
CTAaHIUHU i
KOHTpPONSA
nedbopmanuii
BinageTs HaBLHIKAMU:
HaBHBHKaMHu
3KCIepPUMEHTaNbHBIX
HCCIIeIOBaHUN
COCTOSIHHSI MaCCHBa
TOPHHX mopoxn,
HHTEepONpeTanuu
pPe3ynbTaToOB
HCCIIeIOBaHUM,
COCTAaBIEHHUSI "
3aIUTE OTYETOB II0
pe3ynbTartam
3KCIIepPUMEHTaNbHBIX
HCCIIeIOBaHUN
MaccuBa B pe3yJIbTaTe
BeOEeHHUS TOPHHIX
paborT;

- UHTepIpeTaluu
pPe3ynbTaToOB
MOHUTOPHHTA W
IPOTHO3UPOBAHUSA
Pas3BUTHUS COOBITUHN

OTuer Imo
nabopaToOpHHM
paboram Nel u Ne2
Omnpoc mo
KOHTPONBHHM
BOIIpOoCaM IpH
3amurTe
nabopaToOPHBIX
pabor

IPOTHO3
YCTOUYUBOCTHU
OTKOCOB

CymHOCT:L IPOTHO3a.
[IpepmenvHOE
HaOpsgXeHHOE
COCTOSHHE OTKOCOB.
VHXeHepHbEE METOOH
pacyeTa yCTOMYUBOCTH.
[TocTtpoeHue
MOBEPXHOCTEH
CKONbXEHHSI. MeTOoanl
IIOBEPOYHEIX pPaCyYeToB.
Pacuer ycroiuuBOCTH
VYCTYIIOB

IICK-4-2

3HaTh:
-MHXeHepHH e
MeTOOHl pacyeTa
YmMmerts:

- OIpPemensiTh
mapaMeTpr OOPTOB M
YVCTYIOB, npu
KOTOPHX
obecmeyuBaeTcs
VCTOUYUBOCTDH
BiageTns HaBLHIKAMU:
- MOCTPOEHHUS
TOBEPXHOCTH
CKONbXEHHUSIT
TOBEPOUYHE X
pacueTos

u

OTyer mo
1abOpPaTOPHEM
paboram Ne3 u Ne5
Onpoc mo
KOHTPOJIBHE M
BOIIPOCAaM IIPH
3aWUTeE
mabopaToOpPHEX
pabor
KormTponbHas
paboTa

IemoBas urpa Ne2
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4|0OCOBEHHOCTH |Ounpenenenue BricoTH u|IICK-4-2 3HaTh: OTuerT mo

PACYETA yrjla OTKOCa OTBala. - MeTonhl pacyeTra|nabopaTOpHHM
YVCTOMYHUBOCTHU|Onpenenesre MUPHHH mapaMeTpoB 0TBajoB |pabotam Ned u Ne5.
OTBAJIOB IPU3MH BO3MOXKHOTO YMmeTh: Omnpoc mo
o0pyieHus - ONpeneNsITHKOHTPONLHEM
IapaMeTpH OTBaJOB,[BompocaM @pu
onpu KOTODHX|3aMIUTe
obecmeuynBaeTCcslmabopaTOpPHBIX
YCTOHYUBOCTH paboT

BnageTh HaBLHIKaMU:
- IMOCTpOEeHUA
KOHTypa OTBalla H#
IIOBEPOYHEHX

pacdyeToB nxX
YCTOUYUBOCTH
5HATIPABIIEHHOE[Texunonoruueckue|l[ICK-4-2 3HaTh: IemoBas urpa Ne3
MU3MEHEHUE Ccroco6b yIpaBlIeHUS - cnoco0H
COCTOAHUA COCTOSHHEM OTKOCOB. yIpPaBIEeHUI
MACCHBOB B|UExeHEpHEIE CIIOCOOR YCTOUYHUBOCTH GOPTOB
BOPTAX KAPLEPOB H|ynpaBneHus: COCTOTHEEM 7 OTBaJIOB
OTKOCAX OTBAJIOB |oTkoca. YmpaBusieMoe YMmeTh:
obpymeHnue u - OIpefensiTh 06bEeMEI
omon3HeoOpa3oBaHUe TOPHBHX u
BCKPHIIHEX VCTYIOB. CTPOUTENIbHEIX PabOoT;
Yupasnernue - KOHTDPOJIHUPOBATh
COCTOSHUEM COOTBETCTBHE
00BOIHEHHOI'0 0TKOCA bakKTHYECKOTO

TIOJIOXKEHHSI 00beKTOB
TPOEKTHEM
XapaKTepUCTUKaAM
BiageTns HaBLHIKAMU:
- OTpPaXeHHUuSI
pPe3ynIbTaTOB CHEMOK
Ha TOPHO-
rpaduyeckroit
OOKYMEHTAUUuHU

5.2. TunoBbie KOHTPOJIbHBbIE 3aJaHUsI WM HHBIE MaTepPHaIbl
5.2.1.0neH0YHbIE CPEACTBA MPH TEKYIeH aTTeCcTalluH

Texyumi KOHTPOJIb OCYIIECTBIIAETCSA B BUAe cobecemoBaHus nub0 MUCHMEHHOTO OPOCA IPH 3allIUTe
nabopaTopHEX PaboT. OLEHOYHEIMEU CPEICTBAMH MJI TEKYIIET0 KOHTPOJIS SIBIITIOTCS TPpeOOBaHUS K OTYETY IO
nabopaTopHOo¥ paboTe M YCTHBEIM NuOO MUCbMEHHBIM OTBET Ha KOHTPOJBHHIM Bompoc. TpeboBaHUS K
COMIepXaHUIO 0TYETA U KOHTPOJIbHEIE BOITPOCHL IJIST 3alUTH MIPUBEIEHH B METOOUYECKUX YKa3aHUSIX.

ITpuMep KOHTPOIBHBIX BOITPOCOB

1. C KaKoii 1enbi0 3aKIafbIBAIOT pernepa HaOMogaTelbHOW CTaHITK?

2. Kak BHIOMpAIOT YYaCTOK OJIs 3aKJIafKu HaOTIOOaTEIbHOM CTAHIMH?

3. OT 4ero 3aBUCHUT IPOTIKEHHOCTL TPOGUILHON JTUHUN?

4. YTO IOHUMAIOT TIOf] TeOMEXaHNYEeCKUM MOHUTOPHUHTOM?

5. YTo ycTaHABNMUBAIOT IO pe3yiabTaTaM HaOIIOMeHUN?

ITporpaMMo¥ mMpemyCMOTPEHO BHIMONMHEHUE MATH JTabopaTOopHEX paboT. [To Kaxmod nabopaTopHOM
paboTe BHICTaBNSETCS [BE OLEHKH: OfHA - 3a CBOEBPEMEHHOEe M IpPaBUIIbHOE BHIIONHEHUE pPaboTH,
cootBeTcTBHE ['OCTaM, yCIOBHEIM 0003HAYEHUSIM MJIs MapKIIeHIepCcKUX IMIaHoB, TpeOoBaHusaM «IIpaBui
obecredeHusT YCTOMYMBOCTH»; BTOPAs - 32 TEOPETHUECKYIO MTOATOTOBKY II0 COOTBETCTBYIOIEMY pPa3fmeny. B
utore obydatouics nmonydaeT 10 OleHOK M0 MPUOOGPETEHHBIM YMEHUSIM U IPAKTUYECKUM HaBHIKAM DEIIeHUS
3afay4 yueOHOM TUCIUIIINHEL.

KpuTepuii olieHUBaHUSA:

- OTJIMYHO - TPHU MPABUIIPHOM ¥ CBOEBPEMEHHOM BHIMIOJIHEHHUM OTYETa IO JlabopaTopHOU paboTe u
TIPaBUIIbHBIX YCTHHIX OTBETAX 110 TeMe paboTh;

- XOpOIIo - IMPU HEIIOJIHOM COOTBE SIM, HaJIUYKUK OIMTHOOK B BEIYMCIICHUSX U
HEYETKHNX O0TBETaX Ha IIOCTaBJIEHHBIE BOII
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- YOOBJIETBOPUTEJIBHO - IIPA HECBOEBPEMEHHOM BEIIIOJTHEHUU pa60TbI, HAJINYUY HETOYHOCTEH U OIINOO0K
B BHIUMCIIEHUSX; CTa00M 3HAHWU TEOPETHYECKOTO MaTepuara.
- HEYIOBJIETBOPUTEIIHLHO — IIPY HEBHIIOJIHEHNH J1a60paToOpHO paboTHL.

5.2.2 OneHoYHbIEe CPEICTBA IIPH MPOMEXYTOYHOH aTTeCTalluH

[IpoMexXyTouHass aTTECTAIlMs HPOBOOHUTCS B (GopMe IK3aMeHa. JK3aMeH MPOBOOUTCS IO
9K3aMeHAlUHOHHHM OuieTaM. BOmpOCH Ha 9K3aMeH IPUBOASTCS B METOOWYECKHUX YKa3aHUAX U yueGHOM
TIOCOoOUH.

KpuTepun onieHUBaHUA

OneHKa 3HaHUN 00y4alOUIerocs M0 AUCLUIIIMHE BEIIOTHSAETCS 110 PEUTHHTOBOM CUCTEME.

ITporpaMMa y4eOGHON OMCIUIIIKHE COCTOMT M3 ISATH OCHOBHEIX pPa3felioB. B TeueHue cemecTpa
00yJarouIrecs BHIIOTHSIIOT OOHY MUChMEHHYI0 KOHTPOIbHYIO paboTy, KOTOpas COCTOUT M3 OJHOM 3aJauu U
yYaCTBYIOT B TPEX [ENTOBHX Urpax. TakKuM 00pa30M, 00yJdaroUIuiics MonyvaeT 4 OIeHKH 110 TeOPETUIECKOMY
MaTepHuay.

KoHTponbHbIe pabOTH ¥ eTOBEIE UTPHI TPOBOASATCS TOJILKO OOWH pa3 3a CeMecCTp.

Bcero no yueOHOM gucnuninHe 00yJaromuiics monydaeT 14 oeHOK ¥ MOXKeT Ha0paTh MaKCHUMaIbHbIN
petitunr 60 6amnos (R, = k * 5), rhe k - 4UCIT0 OIIEHOK 110 KYPCY, 5 - BHICIIAS OLIEHKA.

O6yuarouruecs, KoTopble HaOpanu 56 6annoB (CpegHss OIleHKa - XOPOIIO), IIPOCIYIIaBIINe BCe NEKITUH
yueOHOM OMCHUUIIIMHEL ¥ BEIIOMHUBIINE U 3allUTUBINNAE TabopaTOpHEIe PAOOTH Ha MOMTOKUTEILHYIO OLIEHKY
0CBO0OXKIAIOTCS OT JOMONHUTEIBHOTO OMpOCca Ha 9K3aMeHe.

Ha sx3ameHe ¢ 00y4YaOIIMMUCS IPOBOOUTCS coOeceqoBaHue 110 TeM pa3fesaM MpOorpaMMH yueOHOH
OUCIUILIMHEL, TI0 KOTOPHIM OHHU IONyYMIIM HEYHOBIETBOPUTEIbHYIO OLIEHKY P HANHUCAHUKM KOHTPOJIHHBIX
paboT mubo OTCYTCTBOBANIM IIPU U3YUEHUH TEOPETUYECKOTO MaTepHaa.

5.2.3. MeTogu4yeCcKHe MaTepHAJIbl, ONpeJelsiilHe NMPOueayphl ONeHUBAHHUS 3HAHHUH,
YMEHH#, HABLIKOB H (M/IM) ONBITA NEesATeIbHOCTH, XapaKTepPH3yIIIHe 3Tambkl (OPMHUPOBAHHUA
KOMIeTeHIuH

[pu mpoBedeHUM TEKYINero KOHTPOJIs 06yJYaouIMiics cAaeT Ha IIPOBEPKY MperofaBaTeNio OTYeT Mo
nabopaTopHoO# paGoTe. Pe3ymbTaTe IPOBEPKH OTYETOB COOGINAIOTCS B TeYeHUEe Tpex paboyux gHe. 3amuTa
OTYETOB TI0 TaGOPaTOPHEIM PabOTaM IMPOBOAUTCS B COOTBETCTBHU C IIPOTPAMMO¥ HUCUUIIIHHEL. KOHTPOIbHEIE
BONPOCH OJjIs 3aIIUTH Tab0paTOPHHEX pabd0T mpuBefeHH B MeTOOWYECKUX yYKa3aHUAX. [Ipu 3amuTe
71abopaTOPHLIX PAb0T 00YJAIOIIMIICS MOKET II0JIF30BATHCS TOJIBKO CBOMM OTYETOM II0 JIabopaTOpHOU padoTe.

I71s1 TpoBeeHNsT TPOMEXKYTOUHOM aTTeCTallud B Havasie CeMecTpa 00y4aroiuMCs BEIAIOTCS BOMIPOCH
10 KOHTPOJIHEIM paboTaM ¥ BOIIPOCH Ha 9K3aMeH (B 3JIEKTPOHHOM BHUTIE).

[1p¥ BEITIONTHEHWU KOHTPONIBHOM PaboThl 06yJaroIuiics BEIGHPAeT OOUH GUIIET, B KOTOPOM CONEPKUTCS
oOgHa 3afava. [Ipu peuleHWM 3afdadyd pa3pelnaeTcs MOIb30BAaThCS yUueOHOH MHUTEPATypO, KOHCIEKTOM
COGCTBEHHBIX JIEKIIWH.

[Ipu aTTecTauuy B BULe 9K3aMeHa 00ydaloIeMyCsl BEIAeTCS ONUH OUJIET, B KOTOPOM COEPIKATCS TPU
Bompoca. B Teyenue 45 MEHYT 00y4YalOIMIUNCS JOIKEH YCTHO HATh OTBETH Ha BCEe BOIPOCH. IIpH MOATOTOBKE K
OTBETaM Ha BOIIPOCH 00YJAIOMIMHACS MOXKET BOCIIOIb30BAThCS TOJBKO HOPMATUBHOM JIUTEPATYPOH.

6 YueOHO-MeTOOHYECKOE oDecedyeHue

6.1 OcHOBHas1 THTEpPaTypa

1. Baxaesa, C. I1. PacueT yCTONYMBOCTH OTKOCOB IIPH OTKPHITOM Te0TEXHOJIOTHHY : yuebHOoe mocobue
Ons CTy;lleHTOB BY30B, 00y4aloIuxcs 0 CIenuaabHOCTH "MapKIeinepckoe feo" HaupaBieHus! HOATOTOBKY
"Topnaoe memno" / C. Il. baxaesa ; <D1"BOY BITO Kys6ac. roc. TexH. yH-T uM. T. @. Fop6aqua - KeMeposo :
KysI'TY, 2011. - 158 c. - URL: http:
: HETIIOCPELCTBEHHHIN + 3JIeKTPOHHEIN.

2. ITonos, B. H. YupaBneHue yCTONYNBOCTHIO KapbepHEIX 0TKOCOB / B. H. [Tonos, II. C. lInakos, 0. JI.
lOrakoB. - MockBa : I'opras kxuura, 2008. - 684 c¢. - ISBN 9785986720807. - URL:
http://biblioclub.ru/index.php?page=book red&id=99663 (mata o6pamenus: 05.07.2022). - Texkct
9JIEKTPOHHBIMN.
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http://library.kuzstu.ru/meto.php?n=90548&type=utchposob:common
http://biblioclub.ru/index.php?page=book_red&id=99663

1. PacueT ycToitunBoCcTH O0PTOB KaphepoB Ha [I9BM : yue6HOoe mocobue [ast By3oB] / C. I1. Baxaesa [u
op.l; Kysbac. roc. TexH. yH-T. - KemepoBo : U3gatensctBo Kys3I'TY, 1998. - 116 c. - Tekcr :
HEIOCPELCTBEHHBIN.

2. MeTomuueckoe PYyKOBOLCTBO 10 re0ie3uYeCKOMy (MapKIleiiepCKoMy) KOHTPOJIIO IPY MOHUTOPUHTE
6e30I1aCHOCTY I'PYHTOBHIX faM0 HaKONUTeslel XUIKUX OTXOIOB IPOMBIIIIEHHEIX npennpudTtuii / coct. C. I1.
Baxaesa [u gp.]; ®T'BOY BIIO "Ky36ac. roc. TexH. yH-T uM. T. ®. T'opbaueBa", HoBaimoH. pupma "Kysbacc-
HUUOT'P". - Kemeposo : U3paTensctBo Ky3['TY, 2014. - 46 c. - TeKCT : HEIOCPENCTBEHHEI.

3. ITonos, B. H. Ycro#tunBocTh 0TBaIOB cKanbHEX opof / B. H. ITonos, C. B. Tlonos, b. B. HecMmesHOB.
- MockBa : T'opuas knura, 2010. - 123 c. - ISBN 9785741806654. - URL:
http://biblioclub.ru/index.php?page=book red&id=229082 (mata obpamenus: 05.07.2022). - TekcrT :
3JIEKTPOHHBIH.

6.3 MeToguueckasi 1uTeparypa

1. Mapxkmieimepckrue paboTH IPU OTKPEITONW pa3paboTKe MOJIE3HBIX MCKOIAeMHX : METOOUYECKHe
yka3aHusg K nabopatopHbM paboram mns obywaromuxcs crmenuansHocTH 21.05.04 "TopHOe meno",
cuernmanu3anus 21.05.04.04 "Mapxkeiifepckoe meno”, Bcex ¢hopM o00ydeHus / MUHHUCTEPCTBO HAYKH U
BrIcero obpasoBanus Poccuiickoin ®epeparnuu, Kys6acckuit rocygapCTBEHHBIA TEXHUYECKUH YHUBEPCUTET
uM. T. ®. T'opbaueBa, Kadenpa mapkineiinepckoro gefna u reojoruu ; cocrasutens C. C. Baxaesa. - Kemeposo
: KyaI'Ty, 2019. - 72 c. - URL: http://library.kuzstu.ru/meto.php?n=846. - TeKCT : HEMOCPEACTBEHHKIN +
9JIEKTPOHHBIMN.

2. Mapxkmeiigepckoe obGecrmeyeHrne 6e30MacHOCTH TOPHBIX paboT : MeTOOUUECKHE YKa3aHUS K
BEIIIOJTHEHUIO KyPCOBOTO IIPOEKTa A1 CTyAeHTOoB cnenuansHOCTU 21.05.04 «T'opHOE meno», cuenuanu3aluu
21.05.04.04 «Mapkuieinepckoe aeio», Bcex ¢popM obyuenus / @I'BOY BO «Kyabac. roc. TexH. yH-T uM. T. ©.
T'op6aueBa», Kad. mapkmeinn. gena u reoyoruu ; coct.: C. I1. Baxaesa [u gp.]. - Kemeposo : Ky3I['TY, 2017. -
42 c. - URL: http://library.kuzstu.ru/meto.php?n=729. - TeKCT : HEOCPECTBEHHLIH + 3JI€KTPOHHEIN.

3. Baxaesa, C. II. Pacuer reome3ndeckux 3acedek Ha [I9BM : MeToguueckue yKas3aHUS K
nabopaTopHBIM paboTaM [ CTYHeHTOB 09HOU Gopmel 00yueHus crnenuanbHocTy 130402 «Mapkinennepckoe
memo» / C. I1. BaxaeBa, A. O. T'ankuna ; ®I'BOY BIIO «Kya6ac. roc. TexH. yH-T uM. T. ®. F'opbaueBa», Kad.
MapKme#pn. gena, KagacTpa 4 reoge3uu. - Kemeposo : KysI'Ty, 2012. - 39 c. - URL:

http://library kuzstu.ru/meto.php?n=2812 (mata o6pamienus: 05.07.2022). - TEKCT : 9T€KTPOHHBIH.

6.4 IIpodeccuonabHBIE 0a3bI JAaHHBIX H HHPOPMATHOHHBIE CIPABOYHBIE CHCTEMbI

1. OnekTpoHHas 6ubnuoTEeYHas cCUCTEMA «YHUBepCUTETCKas Oubnuoreka oHnaiu» http://biblioclub.ru/

2. dnekTpoHHas 6ubnuoTeyHas cuctema «Jlaub» http://e.lanbook.com

3. JNeKTPOHHASA 6ubnuoTrteka Ky3I'Ty
https://elib.kuzstu.ru/index.php?option=com content&view=article&id=230&Itemid=229

4. JnexTpoHHAas OubIHoTeuUHas cucTeMa «IOpaiT» hitps://urait.ru/

5. dnekTpoHHas 6ubnuoTeka ['opHOe oOpa3oBanue http://library.gorobr.ru/

6.5 Ilepuoguueckue U3TaHUA

1. T'opHag IPOMBIIIIEHHOCTS : HAYYHO-TEXHUYECKUU U IPOM3BOACTBEHHBIN XKYypPHAa (Ile4aTHbIH)

2. TopHBIE BeIOMOCTH : HAY4YHBIM XKypHa (Ie4aTHHIN)

3. T'opHBIM KypHAN : HAYYHO-TEXHUYECKUY U IPOM3BOACTBEHHBIN XKypHAaI (IIe4aTHEIN)

4. TopHH# WHPOPMALUOHHO-aHATUTHUUECKUN OIOIIEeTEeHb: HAYYHO-TEXHHUUYECKHH KypHAl
(mevyaTHBIN/27TEKTPOHHEIHN) https://elibrary.ru/contents.asp?titleid=8628

5. TopHeIt Mup : pedepaTUBHEIM IPOU3BOACTBEHHO-IPAKTUYECKUY KypHAa (IleYaTHEIH)

6. HMHXeHepHBHe HU3BICKaHHUA : BCEPOCCHUHCKHUUM Hay4YHO-aHAJIUTHUUYECKHUN XKypHanl
(meyaTHBIN/971eKTPOHHLIHM) https://elibrary.ru/contents.asp?titleid=28491

7. Mapkuleiiepuss U HeOpONOJb30BaHUe : HAYYHO-TEXHUYECKUN U IMPOU3BOLCTBEHHHIM XKypHAal
(mevaTHBIN/31EKTPOHHEIN) https://elibrary.ru/contents.asp?titleid=8820

8. Hemgpomonb3oBanue - XXI BeK : MeKOTPacaeBol HayuYHO-TEXHUYECKUN KypHas (lleYaTHBIN)

9. TOK u pecypch Kysbacca : pernoHajabHHN HAy4YHO-MPOU3BOACTBEHHBIM WM COILMANBHO-
9KOHOMMYECKUH XKypHal (ledaTHHIN)

10. Yroms Kysbacca : XKypHas (me4aTHbIH)

11. Vronb: Hay4YHO-TeXHHYECKUH ¥ INIPOU3BOACTBEHHO-3KOHOMHUUYECKHN XKypHaN
(meyaTHBIN/971EKTPOHHEIN) https://elibra .rlulmiltiliﬂs‘.is ?titleid=7749
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7 IlepedeHb pecypCcoB HH()OPMAIHOHHO-TEI€KOMMYHHUKAIIHOHHOM ceTH «AHTEepHeT»

1. Odunmansab caT Ky36acckoro rocyapCTBEHHOT'0 TEXHUYECKOro yHuBepcuteTa umenu T.0. ['opbayesa.
Pexum poctyma: www.kuzstu.ru.

2. OnexkTpoHHas O6ubMIUOTeYHAas CUCTeMa «YHUBepcuTeTcKas OubnamoTeKka oHnaH». PexxuM mocTyma:
www.biblioclub.ru.

8 MeTtoauyeckue yKa3aHHs [JisI 00y4YalOIIHUXCSA IO OCBOGHHIO NUCHHIIHHBI "Pacuert
YCTOMYHBOCTH OTKOCOB IIPH OTKPHITOH re0TEeXHO/I0ruu"

OcHOBHOH yuebGHOU paboTo# 00y4armmerocs: siBASETCS CaMOCTOATEIbHAS paboTa B TeUeHUE BCETO
cpoka oGydeHnusi. HaunHaTh M3y4yeHUE OUCHUIIIHHE HEOGXOOUMO C 03HAKOMJIEHHS C LENSIMHU U 3afadaMu
OVCUMIIIUHE, 3HAHUSIMHE ¥ YMEHUSIMH, KOTOPHE Heo6X0omuMo mpuobpecTy B mpolecce udydeHus. [lamee
cnexyeT mpopaboTaTh KOHCIEKTHI JIEKIKH, PACCMOTPEB OTHENbHEIE BOIMPOCH 0 MPEAI0KEeHHKM HCTOYHUKAM
JUTEPATypH. Bce HesICHBIE BOMPOCH IO OUCHUIIIMHE 00y4alomMUicsS MOXKET Pa3peIluTh Ha KOHCYIbTAIUIX,
IIPOBONUMEIX 10 PACHUCAHUIO.

[Tpu moaroToBKe K 1aGOPAaTOPHEIM 3aHATHSAM 00ydaroumuiica B 0053aTeIbHOM HOPSIOKe U3ydaeT
TEOPEeTUYEeCKUN MaTephal B COOTBETCTBUM C METOLMYECKUMU YKa3aHUSMHU 10 CAMOCTOSITEIBHON paboTe.
ITepen MPOMEXKYTOYHON aTTeCTalMel 00yJaOIIUACS HOJIKEH COIIOCTABUTh IPUOOPETEHHEIE 3HAHUS, YMEHHS,
HaBHIKY C 3asBJIEHHHIMU U, B CJIy4ae HEOOXOOMMOCTH, ele pa3 M3Y4YUTh IUTePaTyPHEIE UCTOUHUKU UIIH
00paTUTHCS K MPenofjaBaTe o 32 KOHCYIbTAI[SIMHU.,

9 IlepedyeHb MHPOPMANHMOHHBIX TEXHOJIOTHH, HCHONL3YyeMBIX NPH OCYIIE€CTBIEHHUH
00pa30BaTeILHOr0 Mpollecca M0 JHUCHUIUIHHE "PacyeT yCTOMYHBOCTH OTKOCOB IPH OTKPHITOH
re0TeXHOJIOTHH", BKJII4Yas NepedYeHb NPOrpaMMHOTro ofecleuyeHHsT U HHOOPMaIHOHHBIX
CHPaBOYHBIX CHCTEM

I71s1 m3y4YeHws! QUCHUIINHEL MOKET UCIOIb30BATECS CIIEAYIOIEE IPOrPAaMMHOe 06ecedeHue:
. Autodesk AutoCAD 2017

. Autodesk AutoCAD 2018

. Libre Office

. Mozilla Firefox

. Google Chrome

. Opera

. Yandex

. ESET NOD32 Smart Security Business Edition

OO U WN -

10 OnucaHHe MaTepHa/IbHO-TEXHHYECKOH 0a3bl, HEOOXOOHUMOH [AJIs OCYI[eCTBJICHHS
00pa30BaTeILHOr0 mpoIecca mo JUuCHUNInHe "PacyeTr yCTOMYMBOCTH OTKOCOB NPH OTKPBITOH
reoTexHOJIOTun"

Insa ocymecTBneHns: 00pa30BaTeIbHOTO IIPOIlecca 0 JaHHON OUCHUIUINHE HeoOXomuMa Clenyolnas
MaTepHalbHO-TeXHUYecKas 0a3a:

- IeKIHMOHHAs ayOUTOPHUs, OCHallleHHas My/IbTUMeIUNHEIM 000pyLOBaHUEM;

- KOMIIBIOTEDHHIH KJIacC A7 BEINOJHEHUS 1ab0paTOPHHEIX paboT U caMOCTOATENbHOU paboTH
00yJaroLUmMxCs;

- 3aJ1 3JIEKTPOHHEIX pecypcoB Ky3I'TY ¢ BEIXOOM B ceTh «IHTEPHET» OJIsT CAMOCTOSITEIbHON Pa0OTEI
00yJaIoNIIXCs.

11 Unbie cBegeHus U (UIM) MaTepHUaIbl

Yye6Has paboTa NPOBOJUTCS C UCIOJIb30BAHUEM TPANUIHUOHHEIX U COBPEMEHHHIX MHTEDAKTUBHEIX
TEXHOJIOTHH.

Jlekuuy IPOBOASTCSA C UCIIONIb30BAHWEM MYTbTUMENUNHON Ipe3eHTalny, JOKYMeHTalbHEX (QUIbMOB I
B TPaUIIMOHHON opMme.

Jla6opaTOpHbIE 3aHATHS ITO3BOJISIOT IPEIOfaBaTe o 60lee HHANBUAYATbHO OGIATECS CO CTYLEHTAMU
Y TOOXOMST [/IS1 MHTEPAKTUBHBIX METOOB 00yUIEHHS.

B pamKax JeKIMOHHBIX 3aHATHM IPUMEHSIOTCS UHTePaKTHUBHLIE METONHL C KCIIOJIb30BAHUEM
MyJbTUMEOUNHOU Npe3eHTanuu (14 4) mo clemymomUM TeMaM:

- Jlexius Nel. ®aKTOpHI, BIUSAIOMIN
- Jlexnusa Ne2. Hapyuienue ycrtoi H‘WW Ilﬂ X COOpPYXKeHHU. ABapuu, BO3HUKAIOIINE
1560053208
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TIPYM BeI€HUU OTKPHITHIX TOPHEIX PabOT.

- Jlexuusa Ne 3. 'eoMexaHMYeCKUI MOHUTOPUHT.

- Jlexuus Ne 4. TIpemenbHOe HAIPSXKEHHOE COCTOSIHUE OTKOCOB.

- Jlexuus Ne 5. ITocTpoeHUe TOBEPXHOCTEN CKOIbXKEHUS.

- Jlexuust Ne 8. OcoGEHHOCTH pacyeTa yCTOMYUBOCTH OTBAJIOB.

- Jlexknus Ne 9. HampaBrieHHOE U3MEHEHNE COCTOSIHUSI MaCCUBOB B H0PTaxX KaphepoB M OTKOCAX OTBAJIOB.

B pamkax 11a60paTOpPHHIX 3aHATUN IPUMEHSIOTCS CIIeyIole HHTEPAKTUBHBIE METOJIHL:

- YCTHBIH OIIPOC TI0 TeMe JTabopaTOPHOM paboTH - 2 4;

- pa360p KOHKPETHEIX IPUMEPOB - 7 Y;

- KOHTpOJIbHas paborTa - 2 4;

- JIeJIOBHIE UTPHI - 6 4.

B nenom unTtepakTuBHHE HOpMEL 3aHEMAIOT 33, T. €. 6onee 60 % oT oOulero yucia aygUTOPHEIX
3aHATUH.
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CuoucoK u3MeHeHHi muTeparypsl Ha 01.09.2019

OcHoOBHas1 1ATEpaTypa

1. Baxaesa, C. II. PacueT ycTOMYMBOCTH OTKOCOB IIPU OTKPHITOM I'e0TEXHOJIOTUHM : yueOHoe nmocobue
OJi CTYLEeHTOB By30B, 00y4aloMIUXCs 110 CIelanbHOCTH "Mapkiieiiiepckoe neno" HampaBieHus OAr0TOBKY
"Topuoe geno" / C. I1. Baxaesa ; ®T'BOY BIIO Ky3zb6ac. roc. Texs. yH-T uM. T. ®. T'opbaueBa. - KemMeposo :
KysI'TY, 2011. - 158 c. - URL: http://library.kuzstu.ru/meto.php?n=90548&type=utchposob:common. - TekcT
: HEITOCPEJICTBEHHbIHM + 3JTeKTPOHHBIMH.

2. ITonos, B. H. YupaBneHue yCTONYNBOCTHIO KapbepHEIX 0TKOCOB / B. H. [Tonos, I1. C. lInakos, 0. JI.
lOrakoB. - MockBa : I'opuas kuura, 2008. - 684 c. - ISBN 9785986720807. - URL:
http://biblioclub.ru/index.php?page=book red&id=99663 (mata obpamenusa: 01.09.2019). - TexkcT :
3JIEKTPOHHBIHN.

JonoHUTE IbHASI IUTEpaTypa

1. PacueT ycToiunBoCcTH O0PTOB KaphepoB Ha [I9BM : yue6Hoe mocobue [fst By3oB] / C. I1. Baxaesa [u
op.l; Kysbac. roc. TexH. yH-T. - KemepoBo : M3gatenscTBo Ky3I'TY, 1998. - 116 c. - Tekcr :
HEIOCPELCTBEHHBIN.

2. MeTroguueckoe PyKOBOACTBO 110 IFe0fe3UdecKoMy (MapKIIeiAepCKOMY) KOHTPOIIO IPU MOHUTOPUHTE
0e30I1aCHOCTY I'PYHTOBLIX [aM0 HaKONUTejlel XUIKUX OTXOIOB IPOMBIIIIEHHEIX npennpudTtuii / coct. C. I1.
Baxaesa [u mp.]; ®T'BOY BIIO "Kys6ac. roc. Text. yH-T uM. T. ®. 'opbauea", HoBauuoHn. pupma "Kysbacc-
HUUOT'P". - Kemeposo : U3patensctBo Ky3['TY, 2014. - 46 c. - TeKCT : HEIOCPECTBEHHEIN.

3. [Tomos, B. H. YcrorumBoCcTh 0TBanoB ckanbHEX mopox / B. H. [Tomos, C. B. ITonos, b. B. HecmesiHOB.
- MockBa : Tl'opmas kHura, 2010. - 123 c. - ISBN 9785741806654. - URL:
http://biblioclub.ru/index.php?page=book red&id=229082 (marta obpamenus: 01.09.2019). - TekcrT :
3JIEKTPOHHBIH.
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12. Buecenue nonoaHennii no puauany KysI'TY B r. IIpokonbeBcke
12.1 YuyeOHO-MeTOAHYECKOE 0OecTeyeHne JUCHUILIMHBI (MOYJIs1):

1. baxaesa, C. Il. Pacuer yCTOWYMBOCTH OTKOCOB IIPH OTKPBITOM F€OTEXHOJOTHH : yuyeOHoe mocodue /
C. I1. baxaeBa. — Kemeposo : Ky3I'TY umenn T.®. I'opbauesa, 2011. — 158 ¢. — ISBN 978-5-89070-
803-8. — Tekcrt : anekTpoHHbIH // JIaHb : 3eKTpOHHO-0ubaoTeyHas cucrema. — URL:
https://e.lanbook.com/book/6612 (mata obpamenus: 18.06.2019). — Pexxum goctyna: AJjist aBTOPHU3.
MOJIb30BaTENEN.

2. Ilomog, B. H. Ynpasnenue ycTOHYMBOCTBIO KapbePHBIX OTKOCOB: yueOHMK a1 By30B / B. H. Tlomos,
I1. C. llInakosg, O. JI. FOnakoB. — Mockasa : ['opnas kuura, 2008. — 684 c. — Pexxum gocTymna: 1mno nojamnuc-
ke. — URL: https://biblioclub.ru/index.php?page=book&id=99663 (nata obpamenus: 18.06.2019). -ISBN
978-5-98672-080-7. — TeKCT : 31EKTPOHHBIN.

3. Tlomnog, B. H. YcToliunBOCTh OTBAJIOB CKaJIBHBIX OO : yueOHOoe nmocodue / B. H. ITomos, C. B. Ilo-
noB, b. B. HecmestnoB. — Mocksa : I'opnast kuura, 2010. — 123 ¢. — Pexxum octymna: mo noamnucke. —
URL: https://biblioclub.ru/index.php?page=book&i1d=229082 (mara oopamenus: 18.06.2019). — ISBN
978-5-7418-0665-4. — TeKcCT : 371€KTPOHHBIH.

4. Boponkos, B. ®@. ['eomexaHnnka OTKPBITHIX TOPHBIX padoT. KoHCIeKT sekiuii : yuebHoe mocobue / B.
@. BoponkoB. — Kemeposo : Ky3['TY umenu T.®. I'opbauesa, 2011. — 61 c. — Tekcr : 31meKTpoH-
Hb1i1 // JIanb : anekTpoHHO-OnOroTeunas cuctema. — URL: https://e.lanbook.com/book/69411 (naTta
obpamienus: 18.06.2019). — Pexxum octymna: a1t aBTOpU3. MOIB30BATEICH.

12.2 MaTtepuajibHO-TEXHHYECKOe o0ecneyeHne TUCHUITHHBI (MOAYJIA):

Y4eOHast ayaAuTOpHsl AJisl POBEICHUS 3aHSATHI BCEX BUIOB, MPEAYCMOTPEHHBIX 00pa30BaTEIbHON
MPOTrpamMMOii, B TOM YHCJIE€ TPYIIOBBIX U WHIANBUAYATBHBIX KOHCYJIbTAIUH, TEKYIIETO KOHTPOJIS U TPO-
MexXyTOouHOU artectanuu (Ne 314), ocHaIIEHHBII 000PYIOBAaHHEM:

- PabGouee mecto mpemnogaBares;

- MOCA/I0YHBIE MECTA MO KOJUYECTBY O0yUaIOIIUXCS,;

- TOCKa MEJIOBast;

- IJTAKaThl HA CTEHAX IO POJIM YTOJBHOM MPOMBIIIIEHHOCTH B OalaHCe CTpaHbl, KapTa C 3armacaMu
KaMEHHBIX YTJICH;

- )KQJTFO31 HA OKHAX;

- KOMIIBIOTEP C JUIIEH3MOHHBIM ITPOTPAaMMHBIM oOecrieueHreM O0IIero Ha3HAYCHUS;

- IPOEKTOP;

- 9KpaH JUIs IPOEKTOPA.

Jns  caMOCTOSATENbHOW paboThl 00yYaroIuXcs MPEeIyCMOTPEHBI CIICIHUATbHBIC ITOMEIICHHS,
OCHAIIICHHBIC KOMIBIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO TMOAKIIOUEHUS K WHGOPMAIMOHHO-
TEJIEKOMMYHUKAITMOHHOW ceTH «HTepHeT» ¢ 0OecreueHneM I0CTya B 3JIEKTPOHHYIO WH(POPMAIIMOHHO-
obpazoBarensuyio cpeny ¢punuana Ky3['TY B r. [IpokonbeBcke.
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