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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-2 - CnocobuoCcTh pa3pabaThiBaTh NIPOEKTHl IPOU3BOACTBA MapKIIeNnepCcKux paboT, MPOEKTH

OTIOPHEIX U CHEMOYHEIX MapKIIehIepCcKo-reofe3ndeckKux ceTel, IPOeKTEl I'OPHHIX OTBOMOB, I1IaHOB

(mporpaMMm) ¥ cxeM pa3BUTUS FOPHHIX PaboT, IPOEKTH 10 HabmioneHUsAM 3a nedhopMauusiMu 3eMHON

IOBEPXHOCTY, IOPONHEIX MAcCHUBOB, 3TaHUU U COOPYXKeHUM Npu pa3paboTKe MeCTOPOXKIAEeHUU

MIOJIE3HBIX UCKOIAaeMBbIX

ITK-3 - CiocoOHOCTH OCYINECTBISATh MIaHUPOBAaHKWE PA3BUTHUS T'OPHBIX PA00T M MapKIIEHAePCKUi

KOHTPOJIb COCTOSIHUS TOPHBIX BHIPAOOTOK, 3M@HUM, COOPYKEHUM U 36MHOHN ITOBEPXHOCTH, B TOM YHCJIE

mo obecledyeHuI0 TpeOOBAaHUN IPOMEHIIIEHHON 6e30macHOCTH ¥ 6e30mMacHOT0 BemeHus pabor,

CBSI3aHHBIX C [I0JIb30BaHUEM HepaMu

[1K-8 - CiocoGHOCTh OCYLIECTBNIATh IPOTHO3 U MapKiielepckuit KOHTPOIb OCIENCTBUN BeeHUs

TOpHHEX paboT, pa3pabaTrBaTh MEPONPUATUS 10 NPefyNpPeXIeHUI0 U YCTPaHEHUI0 IOCIeNCTBUM

moapaboTKu

Pe3yabTaThl O0OYy4YEHHS IO AUCHUIIIHHE ONPEeISIOTCS HHIUKATOPaMH TOCTHXKEHHUS
KOMIIeTeHI[HH
HMuapukaTop(bl) JOCTHIKEHUS:

- PaspabarhsiBaeT mpoeKThH HabII0faTeIbHBIX CTAHIIUH 71T KOHTPOJIS 3a COBUXKEHUEM U fe@opMalusiMu
3eMHO¥ MMOBEPXHOCTH, MOPOAHKIX MACCHBOB, 3MaHWH M COOPYXKEHWiH Nmpu pa3paboTKe MeCTOPOKAECHUN
TI0JIE3HBIX MCKOIIaeMBbIX;

- KoHTpONupyeT COCTOSTHUS TOPHEIX BEIPAOOTOK, 3TaHUH, COOPYXKEHHUH U 3eMHOHN TIOBEPXHOCTH;

- VcTaHaBIMBaET BUIE ¥ TPAHUIIEL OTIACHHIX 30H;

- PazpabaTrBaeT MeponpudaTus mo 6e300acHOMY BEJEeHHUIO0 TOPHHEIX paboT U MpemynpexaeHUI0
aBapUUHBIX CUTyaLWH;

- [TporHo3upyeT mapaMeTPHl YCTOMUYMBEIX OTKOCOB OOPTOB U OTBAJIOB;

- 3aknagbpiBaeT HabMIOmaTEeNbHBIE CTAHIIMY OIS KOHTPOJIS 3a CABUXKEHUEM U gedopMarnusiMu 3eMHOM
ITOBEPXHOCTH, TOPHEIX TIOPOJ, 3MaHUM, COOPYKEHUH, TPUPONHEIX ¥ TEXHOTEHHHIX 00HbEKTOB;

- OcyinecTBNsIeT HaTypPHBIE HAOIOMEHUS 32 COCTOSHUEM 3€MHOM ITOBEPXHOCTH, MAaCCHBA TOPHBIX TTIOPOJ
¥ TOPHHIX BEIPAGOTOK.

Pe3ynbTaThl 00y4€HHS 110 TUCHUILIHHE:

3HaTh:

- MeTO[b! 1abOPATOPHBIX U 3KCIIEePUMEHTAIbHEIX MCCIeNOBAHUN HANPSIKEHHOTO COCTOSHUS MacCCUBA
TOPHBIX TTOPOI;

- METOJIbI TeOMEXaHUYECKOT0 KOHTPOJISI MacCHBa TOPHBIX TIOPO;

- METOMHI TPOTHO3a TapaMeTpPOB, 00eCTIeYNBAIONINX YCTOHYUBOCTb GOPTOB U OTBAJIOB;

- cIocOo0HI YIIPaBIEHUS YCTOUYUBOCTL OOPTOB KAPHEPOB ¥ OTKOCOB OTBAJIOB.

YmeTs:

- IPOBOAUTH TabOPATOPHEE M 3KCIEPHUMEHTAJIbHEE HCCIIENOBAaHUS II0 ONPEOENIEHUI0 BEUMYUH
cMelneHu# 1 nedopMaliuii MaccuBa TOPHBIX TTOPOT;

- IPOEKTHPOBAaTh HabrogaTeIbHble CTAHIIUY IS KOHTPOJIA gedopMaliuii;

- OTIPEeeNsiTh MapaMeTphl 6OPTOB M YCTYIIOB, MPHU KOTOPHIX 00€CIeYnBAETCS YCTOMYUBOCTh TOPHBIX
BHIPABOTOK;

- KOHTPOJIUPOBAThH COOTBETCTBHE (PAKTUUECKOTO MMONTOKEHUSI 0ObEKTOB IIPOEKTHHEIM ITapaMeTpaM.

BnapmeTs:

- HaBHIKaMM 9KCIIEPUMEHTAIbHEIX MCCIIEJOBAHUM COCTOSTHUS MACCUBA TOPHHLIX IIOPOM, MHTEPIPETALUN
pe3ybTaToOB UCCIEN0BAHUMN, COCTABIEHUS OTUETOB II0 Pe3ylIbTaTaM 3KCIePUMEHTAJIbHEIX UCCIeIOBaHUN
MacCHuBa B Pe3yJIbTaTe BEIEHUS TOPHEIX PaboT;

- HaBBIKAMM MHTEPIPETALUY Pe3yJIbTaTOB MOHUTOPUHTA U IIPOTHO3UPOBAHUS PAa3BUTUS COOBITUY;

- HABBIKaMH¥ TTOCTPOEHUS KOHTypa 00pTa U OTBasia ¥ MOBEPOYHBIX PACYETOB UX YCTONYUBOCTH;

- HaBBIKaM¥ PacyeTOoB ITapaMeTPOB YCTONYUBEIX OOPTOB U OTBAJIOB;

- HaBBIKaMM OTpaXKeHUs GaKTUIECKOTO MOJI0KEeHUST 00beKTOB Ha TOPHO-TPapuuecKoi JOKyMEHTALUH.

2 MecTo guCcHUAIIMHBI "PacyeTr yCTOMYMBOCTH OTKOCOB IPH OTKPHITOH I'€0TEXHOIOTHH" B
crpykrype OIIOII cnenuanuTeTa

Il OCBOEHUS OUCLUNIINHEL Heo6>|4>“ N m " aBEIKM U (KJIM) OIEIT NPOGECCUOHAaIbHON
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OesTeIbHOCTH, IOJIyYeHHEIE B paMKaX M3y4eHUs CIeAyolIux aucuunnuH: [eonorusi, [eomeTpus Hemp,
T'eomexanuka, [opHOE MpaBo, MapKuiedgepckue paboTH IPH OTKPHITOM Pa3pabdoTKe MOIe3HEIX KCKOIAeMbIX,
OmopHble MapKilelgepcko-reoge3ndeckue cetu, OCHOBH TOPHOTO fejla (OTKpPHITAs TEeOTEXHOJIOTHS),
[MpuknagHas MexaHHUKa.
HucrunnuHa BxomuT B biok 1 «Jucuunnussl (Mogynu)» OITOII.

Llens OUCUUNIWHB - HNONydYeHWEe OOyYAIOU[MMHCS 3HAHWM, YMEeHUH, HABHIKOB W (MJIH) OIBITA
mpodeCCHOHATbHON [eATEIbHOCTH, HEOOXOMUMEIX s (GOPMUPOBAHUS KOMIETEHIWH, YKa3aHHHX B M. 1
pabouelt MpOrpaMMEL.

3 06beM gucHunIuHLI "Pacyer yCTOHYMBOCTH OTKOCOB IIPH OTKPHITOH I'€0TEXHOJIOTHH" B
3a4YeTHBIX €eJUHHIAX C YKa3aHHEeM KOJH4YeCTBa aKaJeMHUYECKHX YacCOB, BBIJEJIC€HHBIX Ha
KOHTAKTHYI0 paboTy 00y4YalImHUXCs C mNpemomaBareaeM (m0 BHOaM 3aHATHH) M Ha
CaMOCTOSITE/IbHYIO PadoOTy 00yd4aronmiuxcs

O611ast TPYAOEMKOCTh OUCIHUIIIIMHE "PacueT yCTONYHUBOCTH OTKOCOB ITPH OTKPHITOM Te0TeXHOIOTuu"
cocTaBiseT 5 3aueTHHIX eguHul, 180 gacos.

KonuyecTBo 9acoB
(010] 3@ |03

®opma 00y4eHHUsz

Kypc 5/Cemectp 9
Bcero gacosB 180

KoHTakTHas padoTa 00yJalouIuxcsi ¢ mpemnogapaTeseM (II0 BUAaM y9€0HBIX
3aHATHH):

AynutopHas pabora
Jlexuuu 26
JIabopamopHble 3aHsamus 32
ITpakmuueckue 3aHamus

BHeaynuTopHas paboTa

HHousudyanvHas paboma c npenodasamenem:
KoHcyabmauus u uHble 8udbl yuebHoll OessimenbHOCMU

CamMocTosiTeibHasi padoTa 122
dopMa NPOMEKYTOYHOH aTTECTAIHH 3a4eT
Kypc 5/CemecTtp 10

Bcero wacos 180

KonTakTHast pab6oTa 00yJaromuXCcsi ¢ IpenogasareieM (o BUAAM y4eOHBIX
3aHATHH):

AynutopHas pabora
Jlekyuu 6
JIabopamopHbie 3aHAMUS 8
IIpakmuyecKue 3aHsamus

BreaymutopHas pa6ota

HHousudyaavHas paboma ¢ npenodasamesnem:
KoHcyabmauus u uHble 8udvl yuebHol OeamenbHocmu
CamocrosiTeibHasi padoTa 162
dopMa NPOMeKYyTOYHOH aTTeCTAlHH 3auer /4

4 CopepxXaHHEe THCHHIUIHHBI "PacyeTr yCTOHYHBOCTH OTKOCOB IPH OTKPBLITOH
reoTexXHOJIOTMH", CTPYKTYpHMpPOBaHHOE IO pa3genaM (TeMaM)

.1. JleKimnOHHBIE 3aHATHSI

Pa3pen mucuuniuHe (TEMBI IEKIUHN U UX COEPKaHue) O0BremM
B
yacax
0o (30

BBenenue: 1enu, 3afjayy U COepKaHUe Kypca .

1. XapakTepuCcTHKa reOMeXaHHIeCKH Iz “ 4 [1
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1.1. q)aKTOpr, omnpepesdmie COCTOSHNE MaCCUBa 'OPHBIX ITOPON

1.1.1. Xapakmepucmuka npupoOHbiX (pakmopoa: NHKEHEPHO-TE0IOTHYECKHEe (TeHETUUECKUM TUTI U
JIUTOJIOTO-IeTPOTPaduIeCKuil COCTaB, IPOYHOCTb IOPOA B oOpa3ie, CIOCOOHOCTH MOpPOX K
HM3MEHEHHUI0 CBOWCTB BO BPEMEHHU, IPOYHOCTh IIOPOJL B MaCCHUBE, TPEIIMHOBATOCTb TOPHEIX IIOPOJ,
Ha/lv4yue W IPOCTPAaHCTBEHHAs OPUEHTUPOBKA IIOBEPXHOCTEHN OCallieHus: B MaCCUBe, MJINTENIbHAS
IIPOYHOCTH); THAPOTEOJIOTHYECKHE (MIOBEPXHOCTHBIE M IIO[3€MHEIE BOOHl, THOPOCTATHYECKOE
B3BEIIMBaHNE, THAPONUHAMUYECKOE IaBJIEHNE, 3P03HUs, KapcT, CyhdH0o3ust, HaOPH IOA3eMHBIX BO);
¢dusuko-reorpadrdeckue (TeMIepaTypHEN PeXUM, pelibed MECTHOCTU U PACTUTEILHOCTh, PEXUM
BETPOB, TEMIIEPATYPHHIH PEeXUM TOPHHIX [IOPOJ, IPOCTPAHCTBEHHOE PACIPOCTPAHEHUE TOJIIIU
MHOT'0JIETHEMEP3JILIX TTIOPO]T)

1.1.2. TexHo2eHHble (paKkmMopbl: TapaMeTPH GOPTOB ¥ YCTYIIOB TOPHEIX BRHIPA0OTOK; PACIIONIOKEHUE B
MPUKOHTYPHOU 30HE MOTONHUTEIBHEIX HAaTPY30K; BeleHue GYPOB3PHIBHHIX PAbOT B IPUKOHTYPHOM
30HE M 3a0TKOCKA YCTYIIOB; IEpPUON OGHOBIEHUS MOBEPXHOCTH OTKOCOB TOPHEIMU pPaboTaMu;
BHITIOJIHEHUE [PEHAXHHBIX Pa0d0T; HalpaBiIeHUE TOPHBHIX PabOT OTHOCUTENHBHO HPOCTHPAHUS
[IOBEPXHOCTEH ocabreHus

1.1.3. ®akmopbl, gauAwWUe HA YCMOUYUBOCMb MEXHO2eHHbIX MACCUBO8 20PHBIX NOPOO:
HHXEHEePHO-Teolnornueckre (PpHU3UKO-MeXaHHUYECKHEe CBOMCTBA); THUAPOTEONOTHUECKUE
(rumpomuHAMUYECKOe HaBJeHUe, THOPOCTAaTUYECKOe B3BEIIMBAaHME, TIOPOBOE MaBleHNE, BIaXKHOCTh
IMOpO/, BHICAYMBAHWE BOAH Ha OTKOC); (u3uKo-reorpaduueckue (aTMochepHbE OCamKH,
mpoMep3aHWe OTKOCOB, penbed MECTHOCTH); TeXHOTeHHHe (muddepeHIMAINUS IMOPOH,
TIOCTTeJOBATENbHOCTh Pa3MeNIeHus TOPO/] B 0TBAJIe, BEICOKAst MHTEHCUBHOCTD OTCHINIKY, CTaTUYECKUE
U IWHAMUYECKHe Harpy30K

1.2. HapymeHue yCTONYKUBOCTH TOPHOTEXHUYECKUX COOPYXKEHUH

1.2.1. HapyweHue ycmotiuusocmu 6opmos: Kaaccugukayus depopmayuti (BUOH ¥ XapaKTePUCTUKA
nedopmanuii, popma IposBIeHUS, IPUUYNHA U YCJIOBUS BO3HUKHOBeHUs). Onos3Hu ycmynos u
6opmos Kapbepos (OTMON3HU U30TPOMHEIX MAaCCHBOB, IMKINYECKHE, TOKPOBHEE, KOHTAKTHHE U
rmyOUHHEIe OIOJI3HM MacCHUBa CJIOUCTHIX TOPHHX Iopon). QduabmpauuoHHbvle dedopmauuu
(MexaHuYeckas cyGdo3us, omnnLBaHue, BEIOP, XUMUYecKas cybdos3usd (KapcT), Ipocanka, 3po3us
OTKOCOB)

1.2.2. HapyweHue ycmouyusocmu omeanoe (Hacvineil): BUngb pgedopMaluii; ONIOI3HU
(HagmomouIBeHHbIE, MOMOMIBEHHbIE, MONIOMOIIBEHHEIE), OMIBIBHHL OTKOCOB, IPOCAIKA, 9PO3US,
KapCT

1.2.3. HapyweHue ycmotiuusocmu 0amb Hakonumeel HcudKux omxo0o8: BUOHLl IIOBEPXHOCTHHIX U
TIyOUHHEIX oedopMarui

1.2.4. Kaaccugukauyus onacHbix 30H: ONACHEIE 30HEI, 00YCIOBIEHHBIE TPUPONHEIMU U TEXHOTE€HHBIMU
(hakTOpaM¥u; 30HH, OIIACHEIE II0 TPOPEIBY BOIEL

1.2.5. IIacnopmu3auyus Odegopmayull omkocos macnopt pedopmMaunuu, CO3TaHHUE
aBTOMATHU3UPOBAaHHOM Ga3bl HAHHHIX IO AedopManusM MacCHBa TOPHEIX IIOPOT

2. TeoMexaHUYECKHH MOHHTOPHHT

2.1. MeTombl KOHTPOIST pU3MUECKUX IapaMeTPOB ¥ THOPOTeOMEeXaHUIECKUX MPOIIeCCOB MaCCHBa
TOPHEIX TTOPOT

2.2. Bumsl MOHUTODPHHTA: MApKWeldepcKo-2eode3udeckull (KOHCTPYKIXS HabII0gaTeIbHOM CTaHIINY,
opraHu3anus HaOnmoneHu, 00paboTKa Pe3yabTaToB HAGTIOMEHNUN 1 YCTAHOBIEHNE TUIIA OIIOJI3HS 110
pesynbTaTaM HabJIIofeHUH; TPUMephl HHCTPYMEHTAIbHHIX HaOIONeHnH; 0CO0eHHOCTH HaOIOneHUN
3a pmedopManmusMu OTBAJOB XM pambaM THOPOOTBAJIOB); UHMCEHEPHO-2e0/102Uu4YecKull
KOHMpPOo/ab (OmepaTUBHOE ONpPefeNieHNe COCTaBa M CBOMCTB TOPHHEIX IIOPOX, OIpefeleHue
IIOBEPXHOCTEHN ocnabjieHuss U WX NPOCTPAHCTBEHHOW OPUEHTUPOBKHU); 2udpozeoso2udeckull
KOHMpoJb (OIIpefeieHue MOJI0KEHUS NeIIPEeCCHOHHON KPUBOM B MacCCHBE T'OPHHIX ITOPOJ, 3aMepPH
IIPUTOKOB INOA3EMHEIX BOO Ha Y4YaCTKaX WX BbICAYWBAHHUA Ha OTKOC, KI3MEPEHNEe IIOPOBOT'0 OAaBJIEHU,
HaOmomeHne 3a PeXMMOM ITOBEPXHOCTHHIX BOI) KOCBEHHble (2eo¢gu3uyeckue) memodbl
KOHMposasa (971eKTPOMEeTPUYECKUM, 3BYKOMETPUUYECKHU, OJJIeKTPOMArHUTHHIU, METOfN
CelCMOaKyCTAYeCKOT0 IIPO3BYYUBAHUSA U NPONOJILHOTO IPOGUINPOBAHUS, TEH30METPUUECKUI)

3. IIpOrHo3 YyCTOMYUBOCTH OTKOCOB

10

3.1. CyImHOCTh MPOTrHO3a: Ha3HAYEHWe W BUIH IIPOTHO3a; MOUCKOBHEIA (METO aHAJIOTHH, METOM
MOJeINpPOBaHMUS, pacyeTHbHEe METOABE) M HOPMATHUBHHIN IIPOTHO3 YCTOWYUBOCTU (IPOTHO3
TeOJIOTUYECKUX HAPYIIEHUH, TUAPOTEOJIOTHYECKHH NPOTHO3, MPOTHO3 TEOMEeXaHHYEeCKHUX
ImapaMeTPOB)

3.2. TlpemenbHOe HANpPSXEHHOE COCTOSHUE OTKOCOB: NOHSATHE IPENEIbHOTO HAIPSXKEHHOTO
coctosiaus ([THC); ycrmoBus 06LIKHOBEHHOT'0 M CIIeITHAbHOE MpefielbHOe PaBHOBECHE OTKOCOB; MBa
CeMelCTBa TOBEPXHOCTEN CKOJIbXKEHUS

3.3. HH)KeHeprIe METOOBI pac4deTa YCTOIZQHBOCTH: HNCXOOHBIE ITOJIOKEHUS MHZKEHEPHBIX METOOOB
pac4deTa; MeTOObl PaCYeTa COBUTAIOMINX ; a pac4deTa YCTOI;'I‘IHBOCTI/I

1
| |

3.4. TlocTpoeHMEe IOBEPXHOCTEN CKOJIbXKE “
| ]
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3.4.1. Ilodeomoska UCXOOHbIX OAHHBIX 0n18 nocmpoeHus nosepxHocmu
CKO/bJCeHUs: CDeOHEB3BEIIeHHbE M pacyeTHhe (U3UKO-MeXaHUYECKHE CBOWCTBA IOPO.,
K03GbGUIMeHT 3amaca YyCTOMYUBOCTH, BEICOTA BEPTUKAIBHON TPELIVMHEI OTPHIBA, UIMPUHA TPU3MEL
BO3MOKHOTO O0ODYIIEHUS, YTOJl YyCTOMYUBOTO OTKOCA

3.4.2. Cnocobbl nocmpoeHus Haubosee HANPAXCEHHOU NOBEPXHOCMU CKO/AbICEHUSA: TIITOCKUH 00pT
IIPH OTCYTCBUHU HEONIArOIPHUSATHO OPHEHTHPOBAHHEIX IIOBEPXHOCTEH OoCiabieHus; 00PT BEIIYKIIOTO
IPOGUIIA; MHOTOSIPYCHEIE OTBAJIBI PHIXJIBIX IIOPOX Ha YCTOMYMBOM OCHOBAHMY; OOPT, CIOKEHHBIN
00BOIHEHHBIMH PHIXJIEIMH IIOPOfaMu; 6OPT, B OCHOBAHMUHU KOTOPOTO 3aJIeTaeT CJIOH IUTACTUYHBIX TJINH;
Hajnuuue B GOPTY IMOBEPXHOCTEH OcCnableHus; OTBajbl Ha CIOMCTOM OCHOBAHWH; OOPT MpH
TOPU30HTAJIBHOM U IIOJIOTOM COTJIACHOM 3aJIeTaHUM CJI0EB; OOPT IPH KPYTOM COTJIACHOM 3aJiIeTaHUU
CJI0EB; MyJIbH000pa3Hoe 3aJIeTaHue CII0EB

3.5. MeTonbl TOBEPOYHLIX PACUETOB

3.5.1. Memo0 an2ebpauyecko2o CA0HCeHUSA CU

Memo0d anzebpauueckoz2o CAO0MCEHUA CUA NO Kpye2AouujAuHOpuueckol nosepxHocmu
CKO/bJCeHUA: YCJIOBUS NPUMEHEHUS; NMOPANOK pacyera (pa3feseHue NPU3MEI BO3MOXKHOTO
oOpymieHusT Ha GIOKH, OmpefeleHNe Beca, COBUTAINNX U YAEePKUBAIOUIAX CHJ, PAaCUETHOTO
3HaueHus KoadduilneHTa 3amaca yCTONYUBOCTH)

Memo0 aneebpauveckoz2o CA0HCEHUS CUA NO NAABHOU KPUBOAUHEUHOU N08ePXHOCMU CKOAbMCEHUS -
mMemo0 Kacame/nbHblX HANPAXCeHUl: YCIOBUS IPUMeHEeHUs MeTO[a; IOPALOK pacueTa (pa3mesieHue
IIPU3MEI Ha 3JIEMEHTapHBIE 6J'IOKI/I, onnpenesieHrne KaCaTeJIbHBEIX U HOPMaJIbHBIX HaHpH}KeHI/Iﬁ B
mpepenax 0510Ka, TOCTPOEHHUE SMIOP CABUTAIOIMINX U YIEPXKUBAIOLUINX CUJI, OIPefelieHre PAaCYeTHOTO
3HaueHus KoahduilneHTa 3anaca yCTOUIUBOCTH)

3.5.2. Memo0 MH020Yy20/1bHUKA CU/: YCIIOBUS IPUMEHEHUST METOMa; MOPSOOK pacyeTa (pa3meneHue
TIPU3MbI BO3MOXKHOT0 O0OpPYLIEHUS HA 3JeMeHTapHbe OJI0KH, OIpefesieHne Beca, CUJ CLENJIEHNUs,
peaxiuii, paBHONEHCTBYIOLUIEH TUAPOCTATUYECKUX ¥ THOPONMHAMUYECKUX CHJI, JEeWCTBYIOIIUX Ha
GOKOBEIE TIOBEPXHOCTHU 0JIOKOB; MOCTPOEHME MHOTOYTOJIBHHUKA CUJI, OIpPefeJieHue HEBA3KU CHII,
OeHCTBYIOUIMX Ha TPU3MY BO3MOKHOTO OOPYIIEHNU)

3.6. Pacuem ycmotiuugocmu ycmynoa

3.6.1. Xapakmepucmuka pacuyemHuix cxem 015 OUeHKU ycmouvusocmu ycmynos: onpeneneHue
MaKCHMaJIbHOMW BBICOTEHI HeOCJ'Ia6J'[eHHOFO OTKOCa, BBICOTEI BEPTHUKAJIBHOTO OTKOCa IIpH
He0IaronpUsATHOM 3ajJeraHuy B MaCCUBE IIOBEPXHOCTEH ocabyieHusi, oIpefesieHre BLICOTa YCTyIa
TIpY MafieHuy MOBEPXHOCTEH ocinableHusT B CTOPOHY BEIEMKHM IION yTJIoM Gojee yria BHYTPEHHEro
TPEHUs, OIpefesieHNe TapaMeTPOB 0TKOCOB IIPHM 3a0TKOCKE II0 CIIOUCTOCTH

3.6.2. OueHKka ycmouyugocmu ycmynog yemeepmuyHblX OMAONCEHUU, HAZPYHCEHHbIX 8ECOM
obopydosaHusi: OBa PACYETHHIX CIydas IPHU ONpefe/IeHUH OONYCTUMON HArpy3KHW Ha YCTYI;
oonycKaeMas JONOJHUTeNbHAs Harpy3Ka ONOPHON dacTH 00OpyLOBAaHUS; IOCTpPOeHUE rpaduka
OOIYCTUMBIX Harpy30K Ha YCTYII; olpefienieHne 6epMel 6e301acHOCTU

4. Oco0eHHOCTH pacyeTa YCTOHYMBOCTH OTBAJIOB

4. 1. O6mue cBemeHus: 006 oTBanax npu OTKprTOI;'I T€0TEeXHOJIOTUMH: KJ'IEICCI/I(bI/IKaI_II/IH OTBAJIOB IIO
JIATOJIOTUYECKOMY COCTaBy OTBAJIBHBIX IIOPOO U UX OCHOBaHUM

4.2. OnpeneHeHHe BBICOTHI U yI'Jla OTKOCA OTBaAJia: OTBAJl HAa IIPOYHOM OCHOBAHHHU; OTBAJl HaA
HaKJIOHHOM CJIOMCTOM OCHOBAaHHH; OTBAJ CO CIAOBIMHU II0pOJaMH B OCHOBAHHUH; OTBAJl CrabBIX mopon
Ha cy1aboM CIIOMCTOM OCHOBAHHHU; OTBAJ Ha ClIaboM BOOOHACHIIIEHHOM OCHOBAaHNN

4.3. OnpefneneHre MUPUHE TPU3MEL BO3MOXKHOr0 00pyImIeHus: o0uue MOIOXKEHUs; OTBAJIEl Ha
IPOYHOM OCHOBAHHUY; OTBAJH Ha cj1a0oM OCHOBAaHHY; Pa3Tpy3Ka aBTOCAMOCBAJIOB IION OTKOC;
YCTOMYMBOCTH OTBAJIOB, HArpyXKEeHHEIX FOPHOTPAHCIOPTHHEIM 000pPYIOBAHMEM; pacyeT Hecyulen
CIIOCOOHOCTY HArpPy2KEHHHIX OTBAJIOB

5. HanpaBneHHoe H3MeHeHHe COCTOSAHHSI MaCCHBOB B 60pTax KapbepoB H OTKOCaxX 0TBaJI0OB

5.1. TexHos02u4eckue cnocobvl ynpasaeHus COCMOsHUEM 0OMKOCO8: MaHEBPUPOBAHNWE T'OPHBIMU
pabotamu (cobmiomeHHe 0YEePemHOCTH OTPA0OTKM MECTOPOXKIeHHs, H3MeHeHHue HalpaBlIeHUs U
CKOPOCTH TTOBUTaHMS (PPOHTA TOPHEIX Pad0OT, H3MEHeHMe IapaMeTPOB 0TKOCA); CHUKEeHNEe BPeIHOTO
BO30eMCTBUSA B3pHIBa (yIpaBlieHHe CEeNCMMYECKUM II0JIeM HalpskKeHHUM, JIOKaNu3alus OelCTBUS
B3DHIBA, CIEIMaNbHass 3a0TKOCKA YCTYIA); YCIIOBUS MPUMEHEHUS HHAKEHEPHBIX METOOB YIIPABIEHUS
COCTOSTHEEM MaCCHBa TOPHEIX TIOPOT,

5.2. HHoceHepHble cnocobbl ynpasieHus COCMOAHUEM OMKOCA: MeXaHW4YeCKue CIOCOOEI
(xene300eTOHHEIE CBAY, INMOHEI, IITAHTH, TUOKKUE TPOCOBEIE TAXKM; MaCCHUBHAs IOAIOpPHAS CTEHA,
3amuTHAS CTeHKa, KOHTPGOPC); YIPOYHEHNE MAaCcCHBA TOPHEIX IIOPOJ (IleMeHTalus, CUIMKaTH3alus,
3JIEKTPOXUMUYECKUY CII0CO0, CMOIA3alus, TEPMUIECKOE YIPOYHEHNE, YIIPOUHEHNE PEIXJIEIX TOPOLT
KaMy(IeTHHM B3PEIBOM); KOMOMHUPOBAHHEIE CIIOCOOH! YKPEIITIEHHS

5.3. Ynpasasiemoe obpyweHue u onosi3HeobpasoeaHue 8CKPbIWHbIX YCMYnos: CIocoObl ¥ YCIOBUS
IpPUMEHEHHUS YIPaBIseMOTo 00pylleHus; mpaBuiia 6e30MacHOCTH BeOeHUS TOPHHIX paboT Ha
OIIOI3HEOMACHKIX YYaCTKax
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54. anaefleHue cocmosiHuemM 06800HEeHH020 OMKOCA: obuue BOIIPOCHI 3allIUTHI KaPEEPOB OT BOMOHI,
AOPeHaXXHbIe CUCTEMBI, JPEHAXHEBIE YCTpOﬁCTBa

Hroro 26 |6

4.2, JIabopaTopHBIE 3aHATHS

Homep |HaumeHoBaHue pabOThI O6beMm B
pasgena qacax
0o (30
2 Jla6opaTtopHas pa6ora Nel. PaspaboTka IIpoekTa reoMexXaHMYE€CKOTO MOHUTOPUHTA|6 4
6opTa Kapbepa
2 JlabopaTopHas pabora Ne2. OmpepeneHue xapakTepa medbopMaluil mo pesyiabTaTaM|(4d
HaTyPHBIX HaOMoneHui
1,2 Texyw,ull konmpoav: Oenoaa urpa Nel ®axTophl ycTouuBOCTU. Bugel nedopmarnuii.|2
l'eoMexaHMYECKHUY MOHUTOPUHT TEXHOTEHHOTO MaccuBa (TeMsl 1 u 2)
3 JlaGopaTopHast pabora Ne3 ITporHO3 MapaMeTpPoB yCTOMYUBOTO OOpTa Kapbepa 4 4
3 Texkywutli KoHmMpoab: KonmpovHas paboma - [TocmpoeHue nogepxHocmet CKOAbHCEHUS |2
(mema 3.4)
4 JlaGopaTopHas pabota Ned Pacuet ycToiiuuBocTé oTBajna. OupeneneHue napaMeTpoB ul4d
IIOCTPOEHKEe KOHTYPa MHOTOSPYCHOTO OTBaja
3,4 JTaGopaTopHas pabora Ne5 O1ieHKa 6€30IaCHOCTY HATPyKEHHOTO YCTYyma (sapyca oTBana) |6
3 Texyuw,uli kxoHmpob: [TenoBas urpa Ne2 MeTonbl TOBEPOYHHIX pacueToB (TeMa 3.5) 2
5 Texyw,uti koHmpoab: [lemoBas urpa Ne3 HampaBneHHOe U3MeHeHUEe COCTOSIHUS MacCHBa|2
(Tema 5)
Hroro 32 |8

4.3 CamocTosTe/TbHasi padoTa CTyIeHTa U MepedYeHb yIeOHO-MeTOTHIECKOT0 00ecnedYeHu s
IJIs CAMOCTOSITe/IbHOM Pa00THI 00Y4AIOMIUXCA M0 TUCIUILIHHE

Bup camocTosiTenbHOM paBGoTH CTyIeHTa O6beM B yHacax Io
dbopme obyueHUS
(o]0} 30

HW3y4yeHue TeOpeTHUYECKOTr0 MaTepHajla C HCIO0JIb30BaHMEM OCHOBHOHU u(50 60

OOIONTHUTENBPHON INTEPATYPH, METONUYECKUX MATEPHAIOB, KOHCIIEKTOB JIEKIUH TI0
TeMaM pa3ferna JUCITUIIIMHEL

Odopmnenue 0oT4eToB mo nmabopaTopHeM paboTaM, MOATOTOBKA K 3amure(50 60

mabopaTopHEIX PaboT

[ToaroToBKa K MpPOMeXKYTOYHOH! aTTeCTaluu 22 42

Bcero 122 162
3auer . 4

5 ®OoH[ OIEHOYHBIX CPEACTB [IJisi MPOBENeHHs MPOMEKYTOYHOH aTTeCTAllHH 00yJaIOIIHXCsI
10 AUCHMIUTHHE "PacyeT YCTOMYMBOCTH OTKOCOB IIPH OTKPHITOM Ie0TEeXHOI0ruu"

5.1. ITacmopT (poHIA OIEHOYHBIX CPEICTB

IInanupyeMsbie pe3yabTaThl 00yYEeHHsI 110 JUCHHUIUTHHE (MOTYIIO0)

[ucuunauHa HamnpaBieHa Ha GopMUpOBaHUE CIEYIOMNUX KOMIIETEHINH BRIITYCKHUKA:
®opma(er) Tekymero|Komnerennuu, UHAUKATOPE OOCTUXKEHUSI|Pe3ynbTaThl 00ydeHUS II0[YPOBEHDb
KOHTPOISA dbopmMupyeMble B|KOMIIETEHLIUU OUCHUIINIAHE (MOZYJIIO)
pe3ynbTaTe
OCBOEHHUSA
DU CI[HUIIJIYHE
(Mopyns)
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Ompoc mo
KOHTPOJIBHE M
BOIpocaM TpH
3aIMHUTeE
mabopaToOpHEX
paboT, MOATOTOBKA
OTYEeTOB I0
n1abopaTOpPHEM
paboTtam

[IK-2

- PazpabaTkiBaeT MpPOEKTHL
HabIOMaTeNbHEIX CTAHIUH
O KOHTPOIA 3a
COBUXeHUeM n
nepopManuaMu 3IEMHOMH
MMOBEPXHOCTHU, ITOPOOHEBIX
MacCCHUBOB, 3HaHUU U
COOpPYXeHuu npu
pa3paboTke
MECTOPOXKIEHUH TOJIE3HBIX
HWCKOIIaeMEIX

3Haert:

- MeTOHRH JabopaTOPHHX U
9KCMEepUMEHTAalbHHEX
HCCIIemoOBaHuUM
HaANpPsSXKEeHHOTO COCTOSHUS
MacCHBa TOPHBEIX TTOPOT;

- METOOHLl TeOMEXaHHUYEeCKOI 0
KOHTPOJISI MaCCHBA TOPHBIX
(o) o]0}

Ymeer:

- IPOBONUTE TabopPaTOPHEIE U
3KCMepUMEeHTalbHEE
HCCIEeTOBaHUSI mo
OmpeNeneHUuI0 BENIUYUH
cMelleHUU u pedbopMalnui
MacCHBa TOPHBEIX TTOPOT;

- MPOEKTUPOBATH
HabOIOgaTenbHEIE CTAHIUU
IJiS KOHTPOJA HedopMaiui
Brapeer:

- HaBBHKaMHu
9KCMEepUMEeHTAaNbHHX
KCCIEeN0OBAaHUNM COCTOSHUSI
MaccuBa TOPHHIX TOPO,
WHTEePIpPeTaIuu Pe3ylbTaToB
HUCCIIeIOBAHUM, COCTABJIEHUS
OTYETOB MO pe3ynbTaTaM
9KCMEepUMEHTAalbHHX
HCClIeJOBaHUM MaccHBa B
pe3ynbTaTe BeOEeHUS TOPHHBIX
pabor;

- HABBIKAMHU WHTEPIPETAIUU
pe3ynbTaTOB MOHUTOPUHTA U
MPOTHO3UPOBAHUS PA3BUTHS
COOBITHH

Bricokui
UK
cpenHui

Omnpoc mo
KOHTPOJNBHHM
BONMpocaM TpH
3aWUTeE
mTabopaTOPHHEX
paboT, MOATOTOBKA
OTYETOB mo
mTaboOpPaTOPHEM
paboTtam

I1K-3

- KoHTpOonupyeT coCTOSTHUSA
TOPHEIX BHPabOTOK,
30aHUU, COOPYXKEHUU U
3eMHOY IIOBEPXHOCTHU

3HaeT: MeTOAB IIPOTHO3a
mapaMeTpoOB,
00eCHedYynBAIUX
YyCTOWUYUBOCTHE OOPTOB W
OTBaJIOB

YmMmeerT: ONpPEeNensaTsh
mapaMeTps O6GOPTOB #
YCTYIOB, NPHU KOTOPHX
obecmeyuBaeTCs
YCTOUYHUBOCTb TOPHBX
BHpPaboTOK

Bnapeer:

- HaBBHIKAMH NOCTPOEHHUS
KOHTypa 60opTa ¥ OTBajla M
MMOBEPOYHHIX PACYETOB HUX

YCTOUYUBOCTH;
- HaBHKaMHM pacyeToOB
napaMeTpoB YCTOWYHUBHIX

OOPTOB ¥ OTBAJIOB

Bricokuit
UK
CpemHui
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Onpoc 1 o|TIK-8 - YcraHaBnuBaeT BUAH H|3HaeT: CIOCOOH yrIpaBieHus|BrICcoOKU I

KOHTPOJNIBHHM TPAHUIELL OTTACHHIX 30H; yCTOUYUBOCTH GOpPTOBUIHU
BoIIpocaM IIpu - PaspabaTrBae T|KaphepoB ¥ OTKOCOB OTBAJIOB (CPEeNHUN
3amuTe MEpPONPUATHUS molYMeeT: KOHTPOJUPOBATH
mabopaToOpHEX 6e30macHOMY BEeIEHUIO|COOTBETCTBUE (HAKTUIECKOTO

paboT, MOATOTOBKA TOPHBIX paborT HU|[NONOXKEHUS 00BEKTOB
OTYETOB mo OpenynpeXOeHUI0 |IPOEKTHHM IlapaMeTpaM
n1abopaTOpPHEM aBaAapUUHBIX CUTyalluli; (BnageerT: HaBHKaMu
paboTam - [Iporeo3upyerT|oTpaxeHus GHaKTUUIECKOTO

mapaMeTphl YCTONYHUBHIX|[MOTOKEHHUST OOBEKTOB Ha
OTKOCOB GOPTOB U OTBAJIOB; TOPHO-TPadUIECKOH

- 3aknagbHBaeT|IOKyMeHTauu
HabmonaTeNbHEle CTAHIUU
Ons KOHTpOnH 3a
COBUXEeHUeM u
nepopManuaMu 3IeMHOMH
IMMOBEPXHOCTH, TOPHBEBIX|
noporm, 3MaHuM,
COOPYKEHUH, IPUPONHEIX U
TEeXHOT €HHBIX O6'beKTOB;

- OcymecTBnseT HaTypHLE
HabOnOOeHUS 3a
COCTOSIHMEM 3eMHOHU
NOBEPXHOCTH, MacCHUBa
TOPHEBEIX IIOPOO ¥ T'OPHBIX
BEIPabOTOK

BBICOKHMH YPOBEHBb MOCTHXKEHHS KOMIETEHI[MH - KOMIeTeHIWS cHopMUpPOBaHA; PEKOMEHIOBAaHHEE
OLIEHKM: OTJINYHO, XOPOIIO UJIA 3aYTEHO.

CpegHHUH YpPOBEHb MHOCTHXKEHHSI KOMMIETEHIHH - KOMIeTeHIHs CHopMHpOBaHA YaCTUYHO;
PEKOMEH[IOBAaHHbIE OIIEHKH: XOPOIIO, YAOBJIETBOPUTENIbHO MM 3a4YTEHO.

Hu3kuél ypoBeHb MOCTHXKEHHsI KOMIETEeHIMH - KOMIIETEeHIUs He ChOpPMHUPOBAaHA; OIEHHBAETCS
HEYIOBJIETBOPUTENIFHO MIIH HE 3a4YTEHO.

5.2. KOHTpOJIbHBIE 3aJaHHUsI W/IH HHbI€ MaTepPHaJIbl
Tekymuii KOHTPOJIb yCIIEBAaeMOCTH ¥ aTTeCTAllMOHHBIE MCHHTAHUA 00y4yalomuxcs MOTYT OHIThH
OpraHu30BaHH C UCHoIb30BaHueM pecypcoB IVOC KysI'TY.

5.2.1. OneHo4YHbIEe CPEICTBA IIPH TEKYyIIeH aTTecTanuu

TexyuImi KOHTPOJIb OCYIIECTBIISETCS B BUAEe cobecemoBaHus G0 MHUCHMEHHOTO OMPOCA IPY 3aIIUTE
7abopaTopHEIX paboT. OLEHOYHHIMY CPEACTBAMH AJIS TEKYIIEero KOHTPOJIS SABNISIOTCS TPeOOBaHUSA K OTYETY IO
nmabopaTopHOX paboTe W YCTHHYU nu00 NMUCHMEHHHM OTBET Ha KOHTPOJIbHEIM BOmpoc. TpeGoBaHUSA K
ConepKaHuI0 OTYETa ¥ KOHTPOJIbHEIE BOIIPOCH! [JIS1 3allIUTH IIPUBEMIeHH B METOOUYECKUX YKa3aHUIX.

[IpuMep KOHTPOIBHBIX BOITPOCOB

1. C xaKoii 1Ienbio 3aK/IafibIBAIOT pernepa HabmogaTenbHOM CTaHIuK?

2. Kak BHIOMPAIOT YYaCTOK IJIsS 3aKJIafKu HaOII0OaTEIbHOM CTAHIHK?

3. OT 4ero 3aBUCHUT MPOTSIKEHHOCTh MPODUITLHON TUHUU?

4. YT0 IOHMMAIOT IOJ reOMeXaHn4eCKIUM MOHUTOPUHTOM?

5. YTo yCTaHABIMBAIOT 10 Pe3yIbTaTaM HaOIIONEeHN?

[TporpaMMo# IPeRyCMOTPEHO BHIIOIHEHKE NATH JlabopaTopHEIX paboT. ITo Kaxmou naGopaTopHOM
paboTe BBHICTABNISETCS [BE OIEHKH: OfHA - 3a CBOEBPEMEHHOe M IMpPaBUIIbHOE BHIIONHEHWE pPaboTH,
coorBetrcTBUe 'OCTaM, yCmoBHEIM 0003HAUEHUSIM O MapKIIeHaepCKuX ImiaaHoB, TpeboBaHusM «IIpaBui
obecrieyeHus yCTOMYMBOCTU»; BTOPAs - 3a TEOPETUYECKYIO MMOATOTOBKY II0 COOTBETCTBYIOIIEMY pa3meny. B
UTOTe CTYHeHT monydaeT 10 olleHOK M0 MPHOGPETEHHEIM YMEHHUSIM U MMPAKTHUYEeCKUM HaBHIKAM PEIIeHUs 3afad
y4eOHOHN TUCIUITITHHEL.

Kputepuii orjeHuBaHUSA:

- OTJIMYHO - TPHU NMPABUIIBHOM ¥ CBOEBPEMEHHOM BHIITOJIHEHUM OTYeTa IO JlabopaTopHOU paboTe u
IIPaBUJIBHEIX YCTHEIX OTBETAX 110 TeMe PaboTHL;

- XOPOIIIO - IPY HETOJHOM COOTBETCTBUU PabOTH TPeGOBAHUSIM, HANUYUHU OMIMOOK B BEIYUCIIEHUSX U
HEYEeTKMX OTBETAX Ha IOCTaBJIEHHEIE BOTIPOCH;

- YOOBJIETBOPUTEJIBHO — IIPXA HECBO ab0THI, HATMYUN HETOYHOCTEH U OIKNO0K
B BHIUMCIICEHUX; CTa00M 3HAHUU TeopeTu s
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- HEYHOBJIETBOPUTEIIFHO — IIPY HEBEIIOJTHEHNH J1Ta00PaTOPHOM PaboTHL.

5.2.2 OueHoOYHbIE CPECTBA MPH MPOMEXKYTOUHOH aTTeCTAIHH

ITpoMeXyTOYHAas aTTeCcTallds IPOBONUTCS B GopMe sK3aMeHa. OLeHOYHEIMU CPEeNCTBAMHU SIBIISIOTCS
BOIIPOCHI II0 TEMaM JIeKI[HOHHOTO MaTepHaa.

ITpoMeXKyTOUHAs aTTECTAIMS MOXKET TaKkKe IMPOBOAUTHCS B HUCTAHIMOHHOHN (GopMe Ha InaThOpPMEL
Moodle B pexxrMe BufeoKOHbEPEHIINHU ¢ IpuMeHeHreM Monyis Big Blue Button.

KoHTpONbHEIE BOIPOCH ¥ BOIPOCH Ha 3K3aMEH MPUBOASTCS B MeTOOMYECKUX YKa3aHUIX U Y4eOHOM
TTOCOOUH.

Kputepun onieHuBaHUA

OueHKa 3HaHUY 00y4aIOLUIerocs BEIIOIHSIETCS 110 PEUTUHTOBOM cucTeMe.

ITporpaMMa y4eOGHON OMCIUIIIKHE COCTOMT M3 ISATH OCHOBHEIX pPa3felioB. B TeueHue cemecTpa
00yJarouIrecs BHIIOTHSIIOT OOHY MUChMEHHYI0 KOHTPOIbHYIO paboTy, KOTOpas COCTOUT M3 OJHOM 3aJauu U
y4YaCTBYIOT B TPEX HENIOBHIX Urpax. OOyJarouuiics moay4aeT 4 OUeHKH [0 TEOPeTUYECKOMY MaTepHaity.

KoHTponbHEIE pabOTH ¥ [HEJIOBbIE UT'PHI TPOBOASATCS TONBKO ONUH Pa3.

Bcero no yueOHOM gucHUmInHe 00yJaromuiics monydaeT 14 OeHOK ¥ MOXKeT Ha0paTh MaKCHUMaIbHbIN
petitunr 60 6ammos (R,,, = k * 5), rme k - 9UCIT0 OI[@HOK 110 KYPCY, 5 - BHICIIAS OLIEHKA.

O6yuaromuecs, KoTopele Habpanu 56 6anmoB (CpegHsIs OLEHKA - XOPOII0), IPOC/IYIIABIINE BCE JIEKITUY
yueOHOM OUCLUUIIINHEL, BEIIOJIHUBLINE U 3aIIUTHUBLINE JabopaTopHEIE PAOOTH Ha IOJIOKUTEIIBHYIO OLEHKY
0CBO0OXKIAIOTCS OT [JOMONIHUTEIBHHIX BOIIPOCOB HA 9K3aMeHe.

Ha sk3ameHe ¢ 00y4aroUMMUCs IIPOBOAKUTCS cobecemoBaHue 10 BOIPOCaM 9K3aMeHAI[MOHHOTO OuieTa.
CTymeHTaM, KOTOphIe MPONYCTUNH JIEKIWH,3a0al0TCs JOIOJHUTEIbHEE BOIPOCH 0 TeMe MPOMyLIeHHOH
JIEKIINH.

5.2.3. MeTogu4yecKHe MaTepHAJIbl, ONpedelsiiollHe NMPOueayphl ONeHHBAHUSI 3HAHHUH,
YMEHHH, HABBIKOB M (H/IM) ONBITA [esiTeIbHOCTH, XapaKTepHU3yIIlHe 3Tanbl GopMUpOBaHUA
KOMIIeTeHIIUH

[Tpu mpoBemeHUM TEKYIEro KOHTPOJS 0Oydalomuiica cnaeT Ha IPOBEPKY IpelofaBaTeslio 0TYeT 110
nmabopaTopHOU paboTe. Pe3ynbTaThl IPOBEPKU OTYETOB COOOIIAIOTCS B TeYeHUEe Tpex paboyux gHel. 3amuTa
0T4YeTOB 10 J1abopaTOpHLIM paboTaM IMPOBOAUTCS B COOTBETCTBUU C [IporpaMMo# NUCLUIUIMHEL (HA HATOH,
[eBsTOM, TPUHAMLATON M CEMHAAIATON Hepnensix). KOHTponbHEIE BOIIPOCH [T 3aIIUTH J1a60paTOPHHIX paboT
TIpUBEeNEHE B MeTONMYECKUX yKa3aHWAX. [Ipu 3amwuTe nabopaTOPHEIX PaboT 00ydamOIUHCT MOKET
TTONTh30BATLCS TOIBKO CBOMM OTYETOM II0 1a00paTOpPHOM paboTe.

[ mpoBeneHUs IPOMEXKYTOYHOM aTTeCTalluy B Hadasie CeEMEeCTPa 00yYaloNMMCs BEILAIOTCS BOIPOCEH
10 KOHTPOJIHEIM paboTaM ¥ BOIIPOCH! Ha 9K3aMeH (B 3JIEKTPOHHOM BHUTIE).

[Tpu BHIIOJTHEHUY KOHTPOJIbHON paboTH obydaromuiics BEOUpaeT OOuH OUIeT, B KOTOPOM COLNePKUTCS
onHa 3apaua. [Ipu pemmeHuu 3amadyu paspellaeTcs [0Nb30BAThCA y4eOHON NUTEPaTypod, KOHCIEKTOM
COOCTBEHHBIX JIEKIIUH.

[pu aTTecTauuy B Bufie 9K3aMeHa 00yJalouieMycs IIPeAJiaraeTcsi OTBETUTh Ha OOUH OUJIeT, B KOTOPOM
comepaKaTcs TPH BoIpoca. B TeueHue 45 MUHYT 00y4aroUIuiiCcs JOJIKEH YCTHO HATh OTBETH Ha BCE BOIPOCHL.
[Tpu OATOTOBKE K OTBETAM Ha BOIPOCH 3K3aMEHAI[MOHHOTO GuieTa 00ydYammuics MOXKET BOCIOIE30BaThCS
TOJIbKO HOPMAaTUBHOU JIUTEPATyPOU.

6 YueOHO-MeTOOHYECKOE OoDecedyeHue

6.1 OcHOBHas1 THUTEpPaTypa

1. BaxaeBa, C. II. PacueT yCTOHYHUBOCTH OTKOCOB ITPY OTKPHITOM T'€OTEXHONOTHH : yueOHoe mocobue
inp i CTy;lleHTOB BY30B, 00yYarOIIMXCs MO CIIeNHaabHOCTH "MapKIieinepckoe Aeio" HalpaBleHUus IOATOTOBKY
“TopHoe geno" / C. II. baxaesa ; <I>FBOY BIIO Kys6ac. roc. TexH. yH-T uM. T. ©. Fop6aqua - Kemeposo :
KysI'TY, 2011. - 158 c. - URL: http:
: HEIIOCPELCTBEHHHIN + 3JIeKTPOHHEIN.

2. ITonos, B. H. YupaBneHue yCTONYUBOCTHI0 KapbepHEIX 0TK0OCOB / B. H. [Tonos, I1. C. IInakos, 0. JI.
lOrakoB. - MockBa : I'opras kxuura, 2008. - 684 c. - ISBN 9785986720807. - URL:
http://biblioclub.ru/index.php?page=book red&id=99663 (mata obpamenus: 16.05.2021). - Tekcrt

SHeKTpOHHI:-II/I. |I || ||| | I
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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

3. Baxaesa, C. I1. [Iporao3 yCcTOMYUBOCTY TIOPOSHEIX OTBAJIOB Ha YTOJIBHEIX pa3pesax : [MoHorpadus] /
C. II. BaxaeBa, E. H. 3aBopuna; ®I'BOY "Kysb6ac. roc. ya-T um. T. ®. T'opbauesa", Cub. dunuan OAO
"BHUMMN". - HoBocubupck : Hayka, 2015. - 140 c. - TekcT : HeIOCPeICTBEHHEIH.

6.2 [TonoTHUTEIbHAS JIUTEPATypa

1. PacueT ycToiunBOCTH O0PTOB KaphepoB Ha [I9BM : yue6Hoe mocobue [fst By3oB] / C. I1. Baxaesa [u
op.]; Kysbac. roc. TexsH. yH-T. - KemepoBo : M3gatenbctBo Ky3I'TY, 1998. - 116 c. - Tekcr :
HEMOCPENCTBEHHBIH.

2. MeTroguueckoe PyKOBOACTBO 110 Te0fe3UdeCcKoMy (MapKIIeHAepPCKOMY) KOHTPOJIIO IPU MOHUTOPUHTE
0e30IaCHOCTY I'PYHTOBLIX faM0 HaKOMUTeIed XUIKUX OTXOIOB IPOMBIIIIEHHEIX npeanpustuit / coct. C. I1.
Baxaesa [u mp.]; ®I'BOY BIIO "Kys6ac. roc. Texs. yH-T uM. T. ®. 'opbauesa", HoBauuoHn. ¢pupma "Kysbacc-
HUUOTP". - Kemeposo : U3patensctBo Ky3['TY, 2014. - 46 c. - TeKCT : HeIOCPeCTBEHHEIN.

3. INomos, B. H. YcroituuBocts oTBanoB ckanbHbIX mopor / B. H. ITonos, C. B. ITonos, b. B. HecmesHoB.
- MockBa : Tl'opmas kuura, 2010. - 123 c. - ISBN 9785741806654. - URL:
http://biblioclub.ru/index.php?page=book red&id=229082 (marta ob6pamenus: 16.05.2021). - TekcrT :
3JIEKTPOHHBIH.

4. Baxaesa, C. II. Mapkme#gepckue paboTEl IpU OTKPHITOM pa3pab0TKe MONIE3HBIX MCKOMAEMBEIX :
yuebHOe mocobue O CTYOEeHTOB By30B, o0y4atomuxcs 1o crnenuanbHoct 21.05.04 "T'opuoe meno" / C. II.
BaxaeBa ; Kysbacckuit rocynapcTBeHHHH TexHu4Yeckuil yHuBepcutetr uM. T. ®. ['opbauesa. - 2-e u3afm,.,
nepepab. u pom. - Kemeposo : Ky3I'TY, 2020. - 211 c. - TekcT : HeTOCPeACTBEHHBIN.

5. Baxaesa, C. II. IInanupoBaHue TOPHEX paboT Ha pa3pe3ax : yueGHOe mocobue [jisi CTyJEeHTOB By30B,
obyuarouruxcs mo crmenuanbHocTu 21.05.04 "Toproe gemo" / C. I1. Baxaesa, E. B. Ananenko ; Kys6acckui
TOCYapCTBEHHHIN TeXHUYECKHUH yHuBepcuteT uM. T. @. 'opbayesa. - Kemeposo : Ky3I'TY, 2020. - 160 c. -
TeKCT : HelIOCPEeACTBEHHEIN.

6.3 MeToguueckasi TuTeparypa

1. Mapkuedimepckrie paboTH IPU OTKPEITOM pa3paboTKe MOJIE3HBIX MCKOIAEMHIX : METOOUYECKUe
yka3aHus K nabopaTopHHM paboTam mans obyuaromuxcs crmenuanbHocTH 21.05.04 "TopHoe meno",
crmernuanu3anus 21.05.04.04 "Mapxkiueiepckoe meno”, Bcex ¢hopM o0ydyeHus /| MUHUCTEPCTBO HAYKH U
BrIcIero o6pasoBanus Poccuiickonn ®epepanuu, Ky30acCkui rocygapCTBEHHBIA TEXHUYECKUH YHUBEPCUTET
uM. T. @. TopOaueBa, Kadenpa MapkieiiepCckoro geja u reojoruu ; coctaputens C. C. Baxaesa. - Kemeposo
: Ky3I'TY, 2019. - 72 c¢. - URL: http://library.kuzstu.ru/meto.php?n=846. - TeKCT : HeIOCPEACTBEHHEIN +
3JIEKTPOHHBIH.

2. Mapxkmelinepckoe obecrnedeHue 6e30nacHOCTH TOPHHX paboT : MeTOOUUYECKHUE yYKa3laHUS K
BBIIIOJTHEHUIO KyPCOBOTO IIPOeKTa Ajsl CTyAeHToB crnelranbHOCTU 21.05.04 «T'opHOE meno», cuennanu3aluu
21.05.04.04 «Mapkuieiimepckoe neno», Bcex hopm obyuerus: / @T'BOY BO «Kysbac. roc. Texs. yH-T uM. T. O.
T'op6aueBa», Kad. Mapkienn. mena u reonoruu ; coct.: C. I1. Baxaesa [u ap.]. - Kemeposo : Ky3I['TV, 2017. -
42 c. - URL: http://llibrary.kuzstu.ru/meto.php?n=729. - TeKCT : HENIOCPELCTBEHHHIH + 37T€KTPOHHEIN.

3. BaxaeBa, C. II. Pacuer reome3ndeckux 3acedek Ha [I9BM : MeTogudeckue yKa3aHUS K
71abopaToOpPHEIM paboTaM AJig CTYIEHTOB 0UHOM GopMbr 06yueHus cnenuanbHocTy 130402 «Mapkieiinepckoe
meno» / C. I1. BaxaeBa, A. O. Tankuna ; ®I'BOY BIIO «Kya6ac. roc. TexH. yH-T uM. T. ®. F'opbauyeBa», Kad.
MapKine#p. gena, KagmacTpa 4 reomge3uu. - Kemeposo : Kys3I'Ty, 2012. - 39 c. - URL:

http://library.kuzstu.ru/meto.php?n=2812 (maTa obpamenusi: 16.05.2021). - TeKCT : 37€KTPOHHHIN.

6.4 IIpodeccuoHanbHBIE 0a3bI JAHHBIX H HH(POPMAIIHOHHLIE CIIPAaBOYHbIE CHCTEMBbI

1. OnekTpoHHas 6ubIHOTEYHAs CUCTEMA «YHUBEPCUTETCKAs OubnuoTeka oHnmaiH» http://biblioclub.ru/

2. ONeKTpPOHHAS 6bubnuorexa KysI'Ty
https://elib.kuzstu.ru/index.php?option=com content&view=article&id=230&Itemid=229

3. CmpaBoyHas mpaBoBasi cuctema «Koucynprantllmoc» http://www.consultant.ru/

4. dnexTpoHHas 6ubmuoreka I'opHoe o6pa3oBanue http://library.gorobr.ru/

6.5 Ilepuoaguyeckue N3TaHUST

1. Be3onacHOCTE Tpya B IPOMBIIITIEHHOCTH : HAyYHO-IIPOU3BONCTBEHHEIN KypHA (le4aTHBIN)
2. BectHuK Ky306aCcCKOT0 rOCymapCTBEHHOTO TEXHHYECKOT'0 YHHBEPCUTETA : HAYYHO-TEXHUYECKUN
XKypHan (ledaTHHI/31eKTpoHHEN) https://vestnik. kuzstu.ru/

3. Teonpodu : HAYYHO- TeXHquCKH“ IW‘"\IN m"iﬁﬂa
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4. TopHH! WHOOPMAUMOHHO-aHAJTUTUUECKHUN OIOJIEeTEHb: HAYYHO-TEXHUYECKHUU XKypHAI
(meyaTHBIN/37IEKTPOHHEIHN) https://elibrary.ru/contents.asp?titleid=8628

5. Mapkielifepuss 1 HeIPONOJb30BaHKe : HAyYHO-TEXHUYECKUN U MPOU3BOLCTBEHHBIM XYypHAI
(mewaTHBIN/3MEKTPOHHEIN) https://elibrary.ru/contents.asp?titleid=8820

6. MapkumelgepCcKuil BEeCTHUK : HAYYHO-TEXHUYECKHU M TNPOU3BOACTBEHHHHIW XypHAal
(mevaTHBIN/371EKTPOHHEIN) https://elibrary.ru/contents.asp?titleid=8821

7. VYronb: HaAy4YHO-TEXHUYECKUUW U TPOU3BOACTBEHHO-3KOHOMHUYECKHH XKypHal
(mevaTHBIW/3MEeKTPOHHBIM) https://elibrary.ru/contents.asp?titleid=7749

8. ®du3uKOo-TeXHWYECKHEe NIPOOIeME pa3paboTKH IOJIe3HBIX HCKONAEMEBIX : HAYYHBIA KypHAl
(meyaTHBIN/271EKTPOHHEIHN) https://elibrary.ru/contents.asp?titleid=7614

7 IlepedeHb peCcypCoB HH()OPMAIHOHHO-TEIeKOMMYHUKAIIMOHHOM ceTH «AHTepHeT»

3UOC KyaI'TY:

a) dnmekTpoHHas 6ubmuoreka KysI'TY. - TekcT: anmekTpoHHHY // HayuHo-TexHUYecKas 6ubnuoTeka
Kys6acckoro rocygapCTBEHHOTO TEXHHUECKOTO yHuBepcuTeTa uM. T. @. T'opbGauesa : caiiT. - Kemepozso, 2001.
- URL: https://elib.kuzstu.ru/. - TeKCT: 371€KTPOHHEIN.

b) IMopTan.Ky3I'TY : ABTomatu3upoBanHas Uadopmarmontas Cuctema (AUC) : [cait] / Ky36acckui
TOCYHapCTBEHHBIN TexHU4YecKui yHuBepcuteT uM. T. @. 'opbauesa. - Kemeposo : Ky3I'TV, [6. r.]. - URL:
https://portal.kuzstu.ru/. - Pexxum goctyna: nns aBTopu3. I0Ib30BaTelel. - TeKCT: 371eKTPOHHEIN.

c) OnmekTpoHHOE 00y4ueHue : [caitT] / Ky36acckuit rocynapCTBEHHBIN TEXHUYECKUHN YHUBEPCUTET UM. T.
®. I'opbauesa. - Kemeposo : Ky3I'TV, [6. r.]. - URL: ttps://el.kuzstu.ru/. - Pexxum moctyna: mjisi aBTOpPuU3.
nonbs3oBaTened Kys3I'TY. - TeKcT: 3IeKTPOHHEIN.

8 MeTtoauyeckue yKa3aHHsI [JisI 00y4YalOIIHUXCHA IO OCBOEGHHIO NUCHHIIHHBI "Pacuert
YCTOMYHBOCTH OTKOCOB IIPH OTKPHITOH re0TEeXHO/I0ruu"

CamocTosiTenpHas padoTa 00y4Yalomerocs SBISIETCS YaCThi0 eT0 yueOHON mesTenbHOCTH. OOBEME
CaMOCTOSITENILHON PabOTH IO KaX{o¥ AUCHUNIWHE (MOAYJI0) IPAKTHKE, FOCYNapCTBEHHOW HTOTOBOM
aTTeCcTaluy, yCTAaHABIMBAIOTCS B y4eOHOM IIIaHE.

CamocTosTenbHas paboTa 0 TUCIUIITHHE (MOOYIIIO), TPAaKTUKe OPTaHU3yeTCs CIemyoumM 00pa3oM:

1. lo Hayasa OCBOEHUS OUCLMILIUHBI 00y4alomeMycss He0OX0OUMO 03HAKOMHUTHCS C COfepKaHuEeM
paboueit MporpaMMbl JUCIUIIIMHBL (MOTYJIs), TPOrPAMMEI TPAKTUKHY B CIEAYIOIIEM MOPSIAKE:

1.1 comepxkaHue 3HAHUN, YMEHUHN, HABHIKOB U (MJK) ONbITA NMPOPECCUOHANBHON HEeSTENbHOCTH,
KOTOpHIE 6yAyT CPOPMUPOBAHEI B IIPOLIECCE OCBOEHUS NUCIUIIIUHEL (MOOYIIS), TPAKTHUKHY;

1.2 comepxkaHue KOHCIIEKTOB JIEKIUM, pPa3MellleHHEIX B 3JIEKTPOHHOM HpopMmanuouHou cpene KysI'TY B
TIOPSIIKEe OCBOEHUS OUCLUIIMHLL, YKa3aHHOM B pabodel mporpaMMe JUCHUTIIMHEL (MOLYJIS), TPAKTUKY;

1.3 copepxaHue OCHOBHOM U JOTIOJHUTEILHON TUTEPaTYPHL.

2. B mepuom 0CBOEHUS AUCIUMIUHE 00y4alOMIUKCS OCYIIECTBISIET CAaMOCTOSTENIbHYI0 paboTy B
CTIedyIoIIeM MOPSIoKe:

2.1 BHIMIONHEHMWE NpaKTUYeCKuX U (unu) mabopaTopHBIX paboOTH M (MNIM) OTUYETOB B MOPSAKeE,
YCTaHOBIIEHHOM B pafoueil mporpaMMe OUCIUILIAHEL (MOOYIIs), TPAKTUKHY;

2.2 TIOOTOTOBKA K OmpocaM U (MJIM) TeCTUPOBAHUIO B COOTBETCTBUU C MOPSIAKOM, YCTAHOBIEHHOM B
pabouel mporpaMMe JUCHUTIIMHEL (MOMYJIS), TPAKTHKY;

2.3 NOATOTOBKA K IPOMEXYTOUHOM aTTeCTallud B COOTBETCTBUM C NOPSAOKOM, YCTaHOBJIEHHOM B
paboyel mporpaMMe OUCHUIIIMHEL (MOLIYJIS), TPAKTUKH.

B cnmyvae 3aTpymHeHWi, BO3HUKIIUX MPY BHIIONTHEHWHM CaMOCTOSITENbHON paboTH, 00ydaromeMycs
HeoOxoguMo 0OpaTUTHCS 3a KOHCYNbTallued K Megaroruyeckomy paboTHUKY. Ilepuomsl mpoBeOeHUs
KOHCYNbTallW# yCTaHABIMBAIOTCS B PACIIMCAHUY KOHCYJIbTAlUM.

9 IlepeyeHhr HHPOPMANMMOHHBIX TEXHOJIOTHH, HCHOJIb3yeMbIX NPH OCYIIECTBIIEHHH
00pa30BaTeILHOr0 MpoIecca Mo TUCHUI/IHHEe "Pacyer YyCTOMYHMBOCTH OTKOCOB NPH OTKPBITOH
re0TeXHOJIOTHH", BK/JIIYas NepedYeHb NPOrpaMMHOT0 O0ecleUYeHHsI U HHOOPMAIHOHHBIX
CIIPAaBOYHBIX CHCTEM

s u3y4eHus: QUCLHUIIIMHEL MOXKET HUCIIOIb30BAThCS CIIEAYIONIee IPOrPaMMHOe 00eCIeYeHNE:
1. Autodesk AutoCAD 2017

2. Autodesk AutoCAD 2018

3. Libre Office

4. Mozilla Firefox
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6. Opera

7. Yandex

8. Microsoft Windows

9. ESET NOD32 Smart Security Business Edition

10 OnucaHHe MaTepHA/IbHO-TEXHHYECKOH 0a3bl, HEOOXOOHMOH [JIsi OCYIIeCTBICHHHA
00pa30BaTeILHOr0 MpoIecca Mo TUCHUIIHHE "PacyeTr YyCTOMYHBOCTH OTKOCOB NPH OTKPBLITOH
reoTexHoJIorun"

s peanu3anyuy TPOTPaMMEl YIeOHOUW OUCIUIIIMHEL IIPEIYCMOTPEHH ClIeNHaTbHbIE TIOMEIEeHNUS:

1. YueOGHbIE ayqUTOPUH IS TPOBEOEHUS 3aHATUH JIEKIIMOHHOTO THUIIA, 3aHATHH CEMHHAPCKOTO THUIIA,
KYPCOBOTO ITPOEKTUPOBAHUS (BHIIOJHEHUS KYPCOBHX PaboT), IPYIIOBEIX U MHOUBUAYATBHEIX KOHCYIbTAIUM,
TEKYIIEr0 KOHTPOJIS ¥ IPOMEXKYTOYHON aTTeCTalIH.

2. ITomemnieHus OIS CAMOCTOSITENIbHON pabOTE 00yYaoMmUXCs, OCHAllleHHEIe KOMITBIOTEPHON TeXHUKOMN
C BO3MOXKHOCTBHIO NOAKIIOUEHUS K ceTu MHTepHeT u obecledyeHHHBe NOCTYNOM B 3JIEKTPOHHYIO
“HPOPMAIMOHHO-00pa30BaTeNIbHYI0 cpeny OpraHu3aluu.

11 Unsbie cBegeHus U (MIM) MaTepPHAITbI

1. OOpa3oBaTelIbHBEN IIPOLECC OCYIIECTBISETCS C KCIONb30BAaHHEM KaK TPANUIMOHHEIX, TaK H
COBPEMEHHBIX NHTEPAKTUBHEIX TEXHOJIOTHH.

B paMKax ayquTOPHBIX 3aHATHHR IIPUMEHAITCS CIIeAYIOIe HHTePAaKTUBHEIE METO/bI:

- Pa360p KOHKPETHHIX IIPUMEPOB;

- MyJIbTUMENUHHAS TIPe3eHTalHUS.

2. [lpoBemeHue TPYMIOBHX U WHOWBUAYATbHHIX KOHCYNbTALUK OCYIIECTBISIETCS B COOTBETCTBUHU C
pacmucaHueM KOHCYIbTallWil MO0 TeMaM, 3asBIeHHHM B paGoueil mporpaMMe AMCUUIIIUHE, B IEPUOT
OCBOEHHS MUCLUIIMHEL ¥ TePe] IPOMEKYTOUHOM aTTeCTalllel C yYeTOM Pe3yIbTaTOB TEKYLIET0 KOHTPOJIS.
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CuucoK u3MeHeHHi muTeparyps Ha 01.09.2020

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: 01.09.2020). - TexcT :
3JIEKTPOHHBIHN.

3. BaxaeBa, C. I1. [Tporso3 yCcTOWYMBOCTH MMOPOOHEIX OTBAJIOB Ha YTONBHEIX pa3pesax : [MoHorpadus] /
C. II. BaxaeBa, E. H. 3aBopuna; ®I'BOY "Ky36ac. roc. yu-T um. T. ®. Topbauesa", Cub. punuan OAO
"BHUMMUN". - HoBocubupck : Hayka, 2015. - 140 c. - TeKCT : HEIOCPEACTBEHHEIH.

[JomonHuTEIBHAA TUTEpPaTypa

1. PacueT ycToiuuBOCTH 60PTOB KaphepoB Ha [I19BM : yue6Hoe mocobue [mmns By3oB] / C. I1. BaxaeBa [u
op.l; Kysb6ac. roc. TexH. yH-T. - KemepoBo : M3marenscTtBo Ky3I'TY, 1998. - 116 c. - TekcrT :
HETOCPEeNCTBEHHBIH.

2. MeToguyeckoe PyKOBOACTBO T10 T€0fie3UYeCKOMY (MapKIIEHIePCKOMY) KOHTPOJIIO IIPU MOHUTOPUHTE
6e30MaCHOCTH I'PYHTOBHIX faM0 HaKOMUTENeH XUIKUX OTXOM0B MPOMBIIIIEHHHX TpeanpusTui / coct. C. II.
Baxaesa [u gp.]; ®T'BOY BIIO "Ky36ac. roc. TexH. yH-T uM. T. @. T'opbauesa", HoBamuoHn. pupma "Kysbacc-
HUUOTI'P". - Kemeposo : U3paTtensctBo Ky3I'TY, 2014. - 46 c. - TeKCT : HEIIOCPEICTBEHHBIM.

3. ITonos, B. H. YcTro#tuuBocTh 0TBaOB cKanbHEX nopof / B. H. ITonos, C. B. ITonos, b. B. HecMmesHOB.

- MockBa : Topmas krura, 2010. - 123 c. - ISBN 9785741806654. - URL:
http://biblioclub.ru/index.php?page=book red&id=229082 (marta obpamenus: 01.09.2020). - Tekcr :
9JIEKTPOHHBIHN.

4. BaxaeBa, C. II. Mapkieiiepckrue paObOTH NMPYU OTKPHITOH pa3paboTKe MOJE3HHIX UCKOMAeMBIX :
yuebHOe mocobue [jig CTYIEeHTOB By30B, 00y4atomuxcs 1o cruemnuaasHoct 21.05.04 "Topuoe memno" / C. II.
Baxaesa ; Ky30acckuil rocynapCTBeHHHH TexHU4YecKui yHuBepcuteT uM. T. @. I'opbavesa. - 2-e u3f.,
nepepab. u gom. - Kemeposo : Ky3I'TY, 2020. - 211 c. - TeKCT : HEIOCPECTBEHHEIH.

5. Baxaesna, C. I1. [InanupoBaHue ropHLIX paboT Ha pa3pe3ax : yuebHOe mocobue s CTYOEHTOB BY30B,
obyuatomuxcs mo creruanbrocT 21.05.04 "T'opuoe memno" / C. I1. Baxaesa, E. B. AmaneHnko ; Kys6acckui
TOCYOApCTBEHHHIN TexHuYecKui yHuBepcutet uM. T. ®. ['opbauesa. - Kemeposo : Ky3I'TVY, 2020. - 160 c. -
TeKCT : HeloCpeICTBEHHEIN.

1632704957
15



http://library.kuzstu.ru/meto.php?n=90548&type=utchposob:common
http://biblioclub.ru/index.php?page=book_red&id=99663
http://biblioclub.ru/index.php?page=book_red&id=229082

12. Buecenue nonosaHennii no puauany KysI'TY B r. [IpokonbeBcke
12.1 YuyeOHO-MeTOAHYECKOEe 00ecTeyeHUe JUCHUILIMHBI (MOYJIs1):

1. Abyxanos, A. 3. Mexanuka rpyHToB : y4e0. mocobue / A. 3. AOyxaHoB. — 2-¢ U3/, UCHP. U JOI. —
Mocksa : UTHOPA-M, 2018. — 336 c. — (Bricmiee obpazoBanue: bakanaspuar). - ISBN
978-5-16-011616-7. - Tekct : anexktpoHHbIi. - URL: https://znanium.com/catalog/product/938941 (nata
obpamie-aus: 18.06.2020). — Pexxum goctyma: 1Mo moJImrcKe.

2. Epemun, I'. M. OCHOBBI IPUHATHS TEXHOJOTUYECKUX PELIEHUI U TapaMETPOB TEXHOJIOTUH IIPU pa3pa-
00TKE MECTOPOXKICHHH MOJIe3HbIX CKomaeMbix CeBepa : yueObHoe nocobue : [16+] / I'. M. Epemun. —
Mockga : ['opHast kaura, 2020. — 608 c. : un., Tabi., cxem. — Pexxum noctyna: mo noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=687300 (mara obpamenus: 18.06.2020). — bubmmorp.: c.
588-600. — ISBN 978-5-98672-514-7. — TeKcCT : 37E€KTPOHHBIMH.

3. baxaesa, C. I1. Pacuer ycTOMYMBOCTH OTKOCOB IIPH OTKPBITOW T€OTEXHOJIOTHH : yueOHoe mocooue / C.
I1. baxaeBa. — Kemeposo : Ky3I'TY umenu T.®. I'opbauesa, 2011. — 158 c. — ISBN 978-5-89070-803-
8. — Tekcrt : anexTpoHHbIl // JIaHb : anekTpoHHO-OnOMHoTeyHas cuctema. — URL:
https://e.lanbook.com/book/6612 (mata obpamenus: 18.06.2020). — Pexxum moctyna: ajst aBTOPU3.
MI0JIb30BATENEH.

4. Boponkos, B. ®@. ['eoMmexaHuka OTKpPBITHIX TOPHBIX paboT. KoHcmekT neknwmii : yuebHoe nmocodue / B.
®. BoponkoB. — Kemeporo : Ky3['TY umenn T.®. I'opbaueBa, 2011. — 61 c. — Texcr :

ANeKTpOoHHBIH // JlaHb : anekTpoHHO-OnOMoTeuHas cucrema. — URL: https://e.lanbook.com/book/69411
(mara oopamenus: 18.06.2020). — Pexxum qoctyma: 1j1s aBTOpU3. TOJTB30BaTEIICH.

5. Ilonos, B. H. YnpaBienue ycTOHYMBOCTBIO KAPBEPHBIX OTKOCOB: YueOHUK /1711 By30B / B. H. Tlonos,
I1. C. maxkog, 0. JI. FOnakoB. — Mocksa : ['opnas kaura, 2008. — 684 ¢. — Pexxum noctymna: mno nojmuc-
ke. — URL: https://biblioclub.ru/index.php?page=book&id=99663 (nara obpamenus: 21.06.2020). —-ISBN
978-5-98672-080-7. — TekCT : JIEKTPOHHBIN.

6. Ilonos, B. H. YcToitunBocTh OTBaNIOB CKAJBHBIX MOpoJ : yueOHoe nocobue / B. H. ITonos, C. B. I1o-
noB, b. B. HecmesanoB. — Mocksa : ['opnas kuura, 2010. — 123 ¢. — Pexxum goctyna: 1mo noamnucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=229082 (nata obpamenus: 21.06.2020). — ISBN
978-5-7418-0665-4. — TekcCT : 3MEKTPOHHBIH.

12.2 MarepuajibHO-TeXHHYECKOe oOecredeHue QM CIUIINHbI (MOYJIf):

VYyeOHast ayaAuTOpHsl AJisl IPOBEICHUS 3aHATHI BCeX BUIOB, MPEAYCMOTPEHHBIX 00pa3oBaTeIbHON
MPOrpaMMOii, B TOM YKCJI€ TPYNIOBBIX U WHIUBUAYATBHBIX KOHCYIBTAIUN, TEKYIIETO KOHTPOIS U TPO-
MexyTouHoi artectaruu (Ne 314), ocHaleHHbIH 000pyI0BaHUEM:

- Pabouee mecTo mpenogaBaTens;

- IOCa/I0YHbIE MECTA M0 KOJUYECTBY O0yUaIOLIUXCS;

- IOCKa MEeJIOBas;

- IJTaKaThl HA CTEHAX IO POJIM YTOJIbHOM MPOMBIIIJIECHHOCTH B OaiaHce CTpaHbl, KapTa C 3armacaMu
KaMEHHBIX yIJIEH;

- J)KaJII031 Ha OKHAX;

- KOMITBIOTEP C JINIIEH3UOHHBIM MIPOrPaMMHBIM 00€CTIeYeHIEM O0IIero Ha3HAYCHHS;

- IPOEKTOP;

- 9KpaH JJIsl POEKTOpA.

Jns  caMoCTOATENbHOM paboThl 00yJaromuxcs MpeIyCMOTPEHBI CIEUUATbHbIE IMTOMELICHHUS,
OCHAIIICHHBIE KOMIBIOTEPHOW TEXHHKOH C BO3MOXXHOCTBIO TIOJKIIOUEHHs] K HH(DOpMaIoHHO-
TEJICKOMMYHUKAIIMOHHOW ceTh «VHTepHEeT» ¢ oOecreueHneM JOCTyIa B JIEKTPOHHYIO HH(POPMAIIMOHHO-
oOpazoBarenbHyto cpeny prmmana Ky3['TY B r. [IpokomnbeBcke.
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