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YhmkanbHbIA PO O AL HBII HCc/IeIoBaTeIbCKHIl TexHoJornyeckuii ynusepcurer « MUCHUC»
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PabGouast mporpamma JTUCIUILUIMHBI (MOYIIs)

I'mapoauHaMHMKA MIAXTHBIX MOTOKOB

3akperuieHa 3a Mo/ipa3ieiIeHIeM Kadenpa 6e30macHOCTH 1 9KOJIOTHH TOPHOTO IIPOU3BOJICTBA
Harmpagsnenue moaroroBku 21.05.04 TOPHOE JEJIO
Ipoduns
Kamnpuxarms I'opHblii nHXKeHep (cHenuaIncT)
Dopma o0ydeHUSA OoYHast
OO011ast TpyJI0EMKOCTh 4 3ET
Yacos 1o yueOHOMY IJIaHy 144 @DopMBI KOHTPOJIST B CEMECTpax:
B TOM YHCJIE: 9K3aMeH 6
ayAUTOPHBIE 3aHATHL 68
caMoCTOsITeNbHAs paboTa 40
4acoB Ha KOHTPOJIb 36

PacnpezleneHue YacCoB JUCHHUILIMHBI ITO0 CEMeECTPaM

Cemectp
(<Kypc>.<Cemectp Ha 6(3.2)
Kypee>) HUroro
Henens 17
Bun zansaruit v | PO | v PIl

Jlexuun 34 (34 |34 |34
IIpakTuueckue 34 134 |34 |34
Uroro ayn. 68 |68 |68 [68
Konraxrras pabora 68 |68 |68 |68
Cam. pabora 40 |40 |40 [40
Yackl Ha KOHTPOJIb 36 |36 |36 |36
HUroro 144 |1 144 | 144 | 144




IIporpammy coctaBmi(n):

omu, npogeccop, Manawxuna Barenmuna Anexcanoposna

Pabouas mporpamma
I'mapoaHaMMKa IIAXTHBIX HOTOKOB

Pazpabotana B coorBerctBun ¢ OC BO:

CaMOCTOSITENTFHO YCTaHABIMBAEMbIH 00pa30BaTENFHbIN CTAaHIAPT BEICIIET0 00pa3oBaHus - criennanuter OexepansHoe
roCyIapCTBEHHOE aBTOHOMHOE 00pa30BaTelbHOE YUpeKAeHHe BhIcIIero o0pa3oBanus « HalmoHaIbHBIN HCCIIeT0BATENbCKIMA
texHonoruueckuit yausepcurer «MUCHUC» mo cnienmansroctr 21.05.04 TOPHOE JIEJIO (npukas ot 02.04.2021 1. Ne 119 0.8.)

CocraBiieHa Ha OCHOBaHUU y'{€6HOFO IJiaHa:

21.05.04 TOPHOE JIEJIO, 21.05.04-CT 1-22.plx , yrBepkaenHoro YuenbiM coetoM HUTY MUCHUC B cocrase
cootserctBytomieir OITOIT BO 22.09.2022, npotokon Ne 8-22

VYrBepxkaena B cocrae OIIOII BO:

21.05.04 TOPHOE JEJIO, , yrBepxxkaennoii Yuensim coBetom HUTY MUCHUC 22.09.2022, mpoTtokon Ne §8-22

PaGouas nporpamMmMa ofo0peHa Ha 3acelaH|H
Kadenpa Ge3onacHocTH U 3KO0JIOTHH TOPHOTO NPOU3BO/ICTBA

IIpotokon ot 30.06.2020 T., Ne10

PykoBoautens noapaznenenus Konnkos Koncrantun CepreeBuy



1. HEJIX OCBOEHUA

1.1

Ienpro ocBOeHHS ANCIUIUTHHEL «[ MAPOANHAMIKA MIAXTHBIX OTOKOBY SBISAETCS: (POPMUPOBAHNE Y CTYACHTA
TEOPEeTUYECKUX U MPAKTUUECKUX 3HAHUM, yMEHUI 1 HaBBIKOB B 00JIACTH OCHOBHBIX 4CTIEKTOB TEOPETHUYECKOIT
TMJPOMEXAHUKH ¥ THAPABIMKA IPUMEHHUTENBHO K JAEATEIbHOCTH TOPHOTO MHKEHEPHOTO KOpITyca

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOTPAMMBbI

bnok OII: b1.B.JIB.01

2.1 TpeboBanus k l]pe)lBa]Pl/lTeJI])HOi/i NOAr0TOBKE 00y4aro1erocs:
2.1.1 | ba3bl naHHBIX
2.1.2 | I'mppomexaHmKa 00OTaTHUTENBHBIX IPOIIECCOB
2.1.3 | 'opHOMIpPOMBIIIIIIEHHAS T€OJIOTHS
2.1.4 | TopHblii ayaut
2.1.5 |HM3mepeHue 3MeKTPUUIECKUX U HERJIEKTPUUECKUX BETHUUH
2.1.6 | Mertposiorusi ¥ cTaHIapTU3ALUS
2.1.7 | Merponorus, CTaHAapPTU3ALUS U CEPTUPHUKALIUS
2.1.8 |IIpuxiagHas MexaHHUKa
2.1.9 |IIpuiagHoe mporpaMMHoOe oOecreueHre
2.1.10 | CompoTuBieHHE MaTEpHATIOB
2.1.11 | CtpoutensHble MaTepHabl
2.1.12 | Teoperudeckue OCHOBBI 3aLUThI OKPYKAIOLIEH Cpeibl
2.1.13 | ®u3uka ropHbIX IOPOA
2.1.14 | ®usuonorus U ICUXOJIOTUS YEI0BEKA
2.1.15 | DnexTpoTeXHHUKa U JIEKTPOHUKA
2.1.16 |YueOHas npakTrka (03HAKOMHUTEIIEHAS)
2.2 JAucuunianubl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAYJIs) HEOOX0UMO KaK
npeiecTByoIIee:
2.2.1 | BIM-TexHOJOTHH TPU MPOSKTUPOBAHUH TOPHOJOOBIBAIOIINX KOMILIEKCOB
2.2.2 | ABromaru3anus ropHbIX MaIIuH U YCTAHOBOK
2.2.3 | AyauT ¥ dKCIIepTH3a MPOMBIIUICHHOH 0€30IacHOCTH
2.2.4 |T'eone3ndeckue pabOTHI IPH CTPOUTENIBCTBE
2.2.5 |T'eomexanuueckoe oOecredeHre TOpHbIX paboT
2.2.6 |T'eomexaHnueckoe oOecreueHre MOA3EMHBIX U OTKPBITBIX TOPHBIX PaboT
2.2.7 |TeoctatucTuka
2.2.8 |Teopusnueckre METOIBI U3yUEHHUS] MECTOPOKICHUI
2.2.9 |T'mppomexaHuka
2.2.10 |Topnas Temnodusnka
2.2.11 |MuxeHepHas 3allUTa OKPYKarOIIEH cpeabl
2.2.12 |HHTerpnpoBaHHBIEC TEXHOIOTHUH AOOBIYN U IEPepabOTKH MOJIE3HBIX HCKOMAEMBIX
2.2.13 |HWubopMarrioHHBIE TEXHOIOTHH B TOPHOM JIelie
2.2.14 |KomOnHHpOBaHHBIE U OMOXMMUYECKHE TEXHOJIOTHH NepepabOTKN CHIPHS
2.2.15 | Mapxuelaepcko-reoie3n4eCKMii MOHUTOPUHT IIPU HEAPOIOJIb30BaHUU
2.2.16 |Matemarndeckas 00paboTKa pe3ynbTaToB U3MEPEHHIH
2.2.17 |Maremaruueckue meronst B [TUC
2.2.18 | ObopynoBaHue 000TaTUTEIBLHBIX (PAOPUK U YCTAHOBOK
2.2.19 |TloazeMHas ypOaHHUCTHKA
2.2.20 |IIpoekrupoBaHHE CTPOUTEIBHBIX KOHCTPYKIHI
2.2.21 |IlpoMbllluleHHAs CaHUTApPUS U TUTHEHA Tpyaa
2.2.22 | IlpomblluieHHAs 3JIEKTPOHUKA
2.2.23 | PauuoHanbHOE UCTIONB30BAaHUE M OXpaHa MPUPOTHBIX PECYPCOB
2.2.24 | CtpourenbHoe €10
2.2.25 |CTpouTensCTBO TPAHCIIOPTHBIX TOHHENIEH
2.2.26 |Texuomoruu nepepabOTKH PyIHOTO CHIPbS
2.2.27 | TexHonoruueckas MUHEPAIOTr s




2.2.28

TexHOIOTHSA U KOMILICKCHAS MEXaHU3aIUs TOPHBIX pa60T

2.2.29 |YmpaBneHne MUHEPAIbHBIMH PECypcaMu

2.2.30 |®rnoTanroHHOE 000TAIEHUE TTOJIC3HBIX HCKOIAEMbIX

2.2.31 |Xwumuueckue u OMOXMMHIYECKHE IPOIECCH TOPHOTO TPOM3BOACTBA

2.2.32 | Oxomorugeckast 0€30IacHOCTH ITO3EMHOTO CTPOUTEIHCTBA

2.2.33 | OnekrpuyecKue U 3JIEKTPOHHBIE arnapaThbl

2.2.34 | DnekrpuyecKue MalIuHbI

2.2.35 | CepTuduKaIys B TOPHOM Jeie

2.2.36 | ABTOMaTU3MPOBAHHBIN AIIEKTPOIPUBOJ MAIIMH U YCTAHOBOK

2.2.37 | AHanu3 TOYHOCTH MapKIIeHaepCKUX paboT

2.2.38 |I'eomexaHuyeckas ¥ reoJuHaMHAYECKast O€30I1aCHOCTD

2.2.39 |T'mapaBnuika U TUIPOITHEBMOIIPUBO/] TOPHBIX MaIIHH

2.2.40 |T'mapomexaHU3UPOBAHHBIC U MOBOIHBIC TOPHBIE PAOOTHI

2.2.41 | KomruieKCHBIE MOHUTOPUHT HA TOPHBIX MPEANPUATHIX

2.2.42 | Mapkuieiaepckue HH(POPMaLOHHBIE CUCTEMBI B IPOU3BOACTBEHHO-TEXHOJIOTMYECKON AEATENbHOCTH
2.2.43 | Mopenu ¥ METOBI T€OMEXaHHMUECKUX PACUETOB

2.2.44 |OGoramenne 1 KOMIUIEKCHas epepaboTka yriei

2.2.45 | OcHOBBI TEOpPUU HANEKHOCTH

2.2.46 |CucreMbl HCKYCCTBEHHOTO MHTEILIEKTA

2.2.47 | Cucrembl IO3UUOHUPOBAHUS U METO/bI JUCTAHIIMOHHOTO 30HAUPOBaHUS 3eMIIU
2.2.48 | CrauuoHapHbIe yCTaHOBKU

2.2.49 | DuepreTuka ropHbIX IPEANPUATUI

2.2.50 |T'opHOTEXHHYECKHE U IPOMBIIIICHHBIE 3[AHUS U COOPYXKEHUS

2.2.51 |TopHBIe MamIMHEI ¥ 000PYJOBaHNE MOA3EMHBIX M OTKPHITHIX TOPHBIX PaboT
2.2.52 | Jlo6prua 1 mepepaboTka CTPOUTEIBHBIX TOPHEIX ITOPOJ

2.2.53 | KBanumerpus Heap

2.2.54 | KoMOuHMpOBaHHAs pa3paboTKa MECTOPOKIACHHU MOJIC3HBIX HCKOTTAEMBIX
2.2.55 | Mapkuieliaepckue paboThl TPU CTPOUTEILCTBE METAIOJINCOB

2.2.56 | MexaHMKa MMOJI3EMHBIX COOPYKEHUH

2.2.57 |MoaenupoBaHue U ONTUMH3AIMSA IPOLECCOB TOPHOTO IPOU3BOACTBA
2.2.58 | MopenupoBaHHe U pacyeT NOA3EMHBIX COOPYKEHHMA

2.2.59 | OxyckoBaHHE U METAJLTYpPrust

2.2.60 |Opranuzamys 1 ynpaBieHHE TOPHBIM IPOU3BOJCTBOM

2.2.61 |OueHka a’pOTOTUUECKUX PUCKOB TOPHBIX MPEANPUATHI

2.2.62 |IlepepaboTka HEMETAIIIMIECKOTO CHIPHS

2.2.63 |IIpoexTupoBaHUE BEHTWISALUY AXT

2.2.64 |IlpoexrupoBaHue TOPHOTEXHUUYECKIUX CUCTEM

2.2.65 |IlpoexTupoBaHUE U CTPOUTEIHCTBO METPOIIOJUTEHOB

2.2.66 |IIpoexTrpoBaHME TEXHOJIOTHYECKUX MAIIMH U 000PyIOBaHUS

2.2.67 |IlpoexTupoBaHHE, CTPOUTEIBCTBO U PEKOHCTPYKLUS TOPHBIX IPEATIPUATUI
2.2.68 | PekoHCTpyKIMs FOPHBIX IPEAPUATHIA

2.2.69 | CaBmwxenue u aehopMalui OPOJIHBIX MACCHBOB M 3eMHOMW TIOBEPXHOCTH
2.2.70 [ CTpouTenscTBO BBIPAOOTOK B CIIOKHBIX TOPHO-TEOJIOTHUECKUX YCIOBUSIX
2.2.71 | TexHomoruu oOOTaIEHHS U MEPEPAOOTKH MOJIE3HBIX HCKOTIAEMBIX

2.2.72 | YupasieHre TOPHOIPOMBIIUICHHBIMH OTXO0/IaMHU

2.2.73 | YmpaBnenue 3amacaMy U KaU€CTBOM MUHEPAIBHOTO ChIPbsS

2.2.74 | YupaBneHue sHepropecypcamMmu

2.2.775 | OKosnoruveckas dKCIEpTH3a B TOPHOM JeJie

2.2.76 |DnexrpocHabkeHNE TOPHBIX TPEIIPUITHH

2.2.77 |BcnomMoratensHble IPOLECCH 00OTAEHUS MOJTE3HBIX HCKOMAeMBIX
2.2.78 |Bsicmias reone3us

2.2.79 |T'eonoro-skoHOMUYECKask OLIEHKA MECTOPOKAECHUN NOJIE3HBIX HCKOMIAEMbIX
2.2.80 |/lucTaHIMOHHBIE METOABI 30HAUPOBAHUS 3eMIIN U (POTOTPAMMETPHUS




2.2.81 |Mamunsl 1 060pyI0BaHHE I TOPHO-CTPOUTENBHBIX paboT

2.2.82 | MopenupoBaH#e 1 aBTOMATH3aLKs 00OTaTUTEIBHBIX MPOLIECCOB M CXEM

2.2.83 | Opranmzarnys, IIAHKPOBAaHKE U YIIPABICHHE CTPOUTETHHOTO IPOM3BOACTBA

2.2.84 |IIpoexrmpoBaHue 0OOTaTUTENBHBIX (haOpHK

2.2.85 | ConepxaHue, peMOHT U PEKOHCTPYKIIUS IOA3EMHBIX COOPYKEHUN

2.2.86 | TexHosorus UCHOIb30BAHUS U YTUIM3ALUU OTXOI0B TOPHOTO IPOU3BOJICTBA

2.2.87 | YupaBieHue COCTOSITHIEM MacCHBa TOPHBIX TIOPO/T

2.2.88 | YmpapneHue ycTOHIMBOCTBIO OTKOCHBIX COOPYKEHUN

2.2.89 |T'eoguHamuka HEAp

2.2.90 | HxeHepHBI aHaIN3 TEXHOJOTHYECKUX MaIIH

2.2.91 |HccnenoBanue 000raTUMOCTH ITOJIE3HBIX MCKOITAEMBIX

2.2.92 | KoMmIuiekcHOE OCBOSHHE T€0OpEeCypCHOTO MOTEHI[HANIA MECTOPOKICHUH

2.2.93 | O1eHKa IPOEKTOB TOPHBIX MPEINPUATHN

2.2.94 | OneHKa NpOEKTOB MPEANPHUATHH TOPHO-METAILTYPTHYECKOTO KOMILIEKCa

2.2.95 | Ouucrka CTOUYHBIX U KOHAUIIMOHUPOBAHUE OOOPOTHBIX BOJ

2.2.96 |lloaroroBka K Mpoleaype 3alUThHI U 3aIlKTa BBITYCKHON KBaTH(PUKAIIMOHHOHN paboThI

2.2.97 |IloaroroBka K MpoIleaype 3alIUThI U 3aIIKUTa BBITYCKHON KBaTH(PUKAIIMOHHOHN paboThI

2.2.98 |IloaroToBka K IpoOIeAype 3aIMUTHI U 3aIUTa BEITYCKHOMN KBATH(UKALIMOHHOH PabOTEI

2.2.99 |IloaroToBka K IpOIeAype 3aIIUTHI U 3aIIUTa BEITYCKHOH KBATN(UKAIMOHHOH PabOTEI

2.2.100 |IloaroroBka K MpOIEAYPE 3AIIUTHI M 3aIINTA BRITYCKHON KBATH()UKAITHOHHON pabOTHI

2.2.101 |IloaroroBka K MpOIEAYpE 3aIIUTHI M 3aIINTA BBITYCKHOH KBATH()UKAIIIOHHON pabOTHI

2.2.102 |IIpennuruiomMHas IpakTuka

2.2.103 |IIpennuruiomMHas IpakTuka

2.2.104 |IIpennuruiomMHas npakTUKa

2.2.105 |IIpennuruiomMHas npakTUKa

2.2.106 |IIpenauruioMHasi mpakTHKa

2.2.107 |IIpenauruioMHas mpakTHKa

2.2.108 | TexHOMOTrHSI MAITMHOCTPOECHHUS

2.2.109 | XuMust 1 TEXHOJIOTHS (PIOTAIHOHHBIX PEareHTOB

2.2.110 | Oxonoruueckast 6€301MacHOCTh

2.2.111 | DxOHOMHMKA MOA3EMHOI'0 CTPOUTENLCTBA

2.2.112 | DnexrpoobopyaoBaHUE U CETH OTKPBITHIX U MOA3EMHBIX TOPHBIX paboT

2.2.113 |T'eoundopmannoHHbIE METOABI B TEOMETPUH HEIP

3. PE3YJIBTATBI OBYYEHUAA IO JTUCITUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIUSIMUA

IIK-4: Cnioco0eH npuMeHSATh M0Jy4eHHbIe 3HAHMSA, B TOM YMCJIe MeKIMCUMILIMHAPHBIE, /ISl pellleHHs1 IPOU3BOACTBEHHbIX
32124 NPHU IKCILIyaTALMOHHOI pa3Be/iKe, 100bI4e U nepepadoTke TBEPAbIX M0JIE3HbIX HCKONIAEMbIX, CTPOUTE/ILCTBE H
IKCILTYaTAUH NOA3eMHBIX 00beKTOB

3HaTh:

TIK-4-31 ocHOBHBIE TOAXO/ABI K PELICHUIO MPUKIAIHBIX 337a4 THAPOAUHAMUKHI IIaXTHBIX MIOTOKOB C €CTECTBEHHO-HAYYHBIX MMO3UIN

IIK-2: CnocodeH pemaTh NPOEKTHBIE 321241 B 00J1aCTH NPO¢ecCHOHATLHOI AesITeTbHOCTH

3HaTb:

ITK-2-32 3aKkOHOMEPHOCTH JBIKCHUS KUAKOCTEH B TPyOaX M OTKPBITHIX KaHAJIax.

IIK-2-31 ocHOBHBIE PyHIAMEHTAIBHBIE MOHATHUS B 00IACTH THIPOANHAMHKH MAXTHBIX TOTOKOB,

IIK-4: Cnioco0eH npuMeHSATh M0Jy4eHHbIe 3HAHMSA, B TOM YMcJIe MeKIUCUMIIIMHAPHBIE, 1JIs1 pellleHHsI TPOU3BOICTBEHHBIX
3aa4 NPH IKCIIYaTALIMOHHOM pa3Be/Ke, 100bI4e U NepepadoTKe TBEPABIX M0J1€3HbIX HCKONAEMBbIX, CTPONTEIbCTBE U
JKCILTYyaTAllUM OA3eMHBbIX 00bEKTOB

YMeTh:

ITK-4-Y1 popmymupoBaTh THAPOMEXaHUYECKIE H THAPOANHAMUYCCKUE 33/1a91 IPUMEHUTENHEHO K TEXHOJIOTHYECKUM ITpoIieccam
JIOOBIYH U TIepepadOTKH MOJIE3HBIX HCKOTTAEMbIX

ITIK-2: Cnoco0eH pemiaTh NpPOeKTHbIE 321241 B 00/1acTH NPO(ecCHOHATBHOM AesiTeJbHOCTH

YMmerb:




[IK-2-VY1 oueHnBaTh MOTEHIIMATIBHBIE BO3ZMOXHOCTH, IOCTOMHCTBA U HEAOCTATKH Pa3-JTMYHBIX TEOPETHUECKUX U
3KCIIEPUMEHTAIBHBIX METOI0B OMMCAHUS CTATUKA U JUHAMUKHU XKUIKOCTEN

IIK-4: Cnoco6en NPUMEHATDH NMOJYY€HHbIC 3HAHUA, B TOM YUC/I€ MECKIUCHUIITINHAPHBIE, 1JId PeIICHUA NTPOU3BOACTBEHHBIX

3a/1a4 MPH IKCILIYaTAMOHHON pa3BeaKe, 100b19e H MepepadoTKe TBEPABIX MOJe3HBIX HCKONAeMbIX, CTPOUTEIbCTBE H

IKCILTyaTallu! MOA3EMHbIX 00bEKTOB

Baanernb:

[IK-4-B1 BmageTs MeTomaMu peIICHUA THAPOAVMHAMNYCCKUX 3aJa9 MPUMCHUTCIIBHO K TEXHOJOTHYCCKUM ITpOLCCCaM Z[O6I>I‘II/I u

nepepabOTKU TOIE3HBIX HCKOTIAEMBbIX;

IIK-2: Cnoco0eH pemiaTh NpPOeKTHbIE 3a1a4H B 00/1aCTH NPO(ecCHOHATBHOM AesiTeJIbHOCTH

Baagern:

[IK-2-B1 BnageTs MeTOaMH IPAKTHUYECKOTO pacdyeTa MapaMeTpoB CTATHUECKUX U AUHAMUUECKIX U THAPOMEXaHHUECKUX

IIPOLIECCOB
4. CTPYKTYPA U COAEP)KAHUE
Kon Haumenopanue pasnenos u | Cemectp | Yacos | @opmupyemsble | JIuteparypa | IlpumedaHue KM Boinosan
3aHATHUS TeM /BUA 3aHATHSA/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeHIUH pecypcsl padoThI
Paznen 1. OcHoBHBIE
CBOIICTBA JKM/IKOCTEIA.
OCHOBBI THIPOCTATHKH.

1.1 OCHOBHBIE CBOIICTBA 6 2 TK-2-31 TIK-2- JI1.1J12.4 3aHATH
sxuakocTeii. Cuibl, 32 MIPOBOJSTCA B
JiefcTByIOINE B CHEeLUaIN3UD
>KukocTH. /Jlex/ OBaHHOU

MYJbTUMEIUH
HOU
ayJIUTOPUH

1.2 YcnoBus paBHOBECHUS 6 4 [TK-2-32 TIK-4- JI1.1J12.4 3auaTus
JKUJIKOCTH. 31 MPOBOJSTCA B
JuddepenimanbHbie CTIeIUATH3UD
YpaBHEHUS paBHOBECHS OBaHHOU
xuakoctd. OCHOBHOE MYJIbTUMEINH
YpaBHEHHE FUIPOCTATUKH. HOI
3axonsl [Tackans, Apxumena. ayIUTOPUH
EcrectBennas tsra. /Jlex/

1.3 Orpenenenue mIOTHOCTH U 6 4 TIK-2-Y1 I[IK-2 3ausarus
BSI3KOCTH JKUAKOCTH -B1 MIPOBOJUTCS B
nabopaTopHbM mmyTeM /I1p/ CHeLUaIN3Up

OBaHHOM
n1abopaTopuH

1.4 W3mepenue nasieHusl. 6 2 [K-2-Y1 IIK-2 3aHATHs
[Tpubops! 11 n3MepeHus -Bl MIPOBOJSTCA B
nasnenus. /T1p/ CTICIIHATN3UP

OBaHHOMU
naGoparopuu

1.5 AHanu3 ycloBUH U pelieHue 6 6 IIK-2-V1 TIK-2 JI1.1J12.1
3a/1a4 U3 paszena -B1 JI2.2 J12.3
"T'mppocratuka" /IIp/

1.6 [ToaroroBka K MpakTHYECKUM 6 6 TIK-2-B1 JI1.1J12.1
3aHATHSIM U 3aI1Ta J12.3
nmpakTrdeckux padbot /Cp/

1.7 JlaBireHre )KUIKOCTH Ha 6 6 I1K-2-32 JI1.1J12.1
CTeHKy cocyaa. Tensop J12.4

HaIpsHKEHUH B )KUJKOCTH,
HaxoJsIIeHCcs B
pasHOBecuu /Cp/

Pasgen 2. Kunemaruka
JKHIKOCTH




2.1 MeTo bl KHHEMATHYECKOT'O TIK-2-31 T1K-2- JI1.1J12.4 3aHsaTus
aHanu3a. MruoBeHHast u 32 MIPOBOJSTCA B
yCpeIHEHHAs! CKOPOCTH. CTHICIUAT3UD
TpyOka Toka. Tpaexropuu u OBAaHHOMU
JIVHUU TOKa. [IBHkeHue MYJIbTUMEIUH
IUIOCKOE, 00BEMHOE 1 HOM
0CECUMMETPUIHOE. UCTOUHUK ayJIUTOPUH
u ctok. OyHKuun ToKa. /Jlex/

2.2 JIBrbKeHHe 4acTHUIlbl B O0IIEM T1K-2-32 I1K-4- JI1.1J12.4 3aHarusa
ciydae. Ckopoctu 31 MIPOBOASITCS B
nepopMaIum. CHeUATN3UD
[loTeHuunanbHOE ABUKEHUE. OBaHHOM
BuxpeBoe nemkenue. /Jlex/ MYJIbTUMEINI

HOU
ayJIUTOPUH

2.3 Omnpenenenue GopMbI [IK-4-Y1 I1K-4 JIT.1J12.1 3aHATH
cBOOOHOM MOBEPXHOCTH -B1 J12.3 MIPOBOJSTCA B
XKHUJIKOCTH B PABHOMEPHO CHELUAIN3UD
BpAIAOIIEMCS BOKPYT OBaHHOM
BEPTUKAIBHON OCH n1abopaTopun
LWIMHAPHYECKOM
cocyne. /TIp/

2.4 AHanu3 ycioBUil U perieHne [IK-4-Y1 I1K-4 JIT.1J12.1
3a/1a4 U3 BTOPOM 4acTu -Bl J12.3
paszzmena
"T'mppocratuka" /I1p/

2.5 ITpouncxoxneHne HUKIOHOB. I1K-4-31 JI1.1J12.4
YckopeHue KUAKON YacTHUIIbL.

[Tnockuit Buxps /Cp/
Pa3gen 3. OcHoBHBIE
3aKOHBI THAPOMEXaHUKH

3.1 3aKoH COXpaHEHHs MacChI. [MK-2-31 TIK-2- JI1.1J12.4 3aHsaTust
3aK0oH COXpaHEHUS SHEPTHU. 32 MIPOBOASTCS B
VYpaBuenue bepaymnu. CHeLUaIU3Up
IIpumeps! IpUMeHEHUs OBaHHOMH
ypaBHeHus OepHyIIH. /JIex/ MYJTbTAMETU I

HOI
ayIUTOPUH

32 YpaBHEHUs ABUKECHUS [MK-2-31 TIK-2- JI1.1J12.4 3ansaTus
U7EaNbHON KHUIKOCTH. 32 MIPOBOAATCA B
YpaBHEHHS IBIKEHUS CHeLUAIN3UD
peayibHO# )xuaKocTH /Jlex/ OBaHHOH

MYJIbTUMEINH
HOI
ayIUTOPUH

33 Teopema o KonruecTBe TIK-2-32 T1K-4- JI1.1J12.4 3anHsaTHst
nerkeHus. [Ipumepsr 31 MIPOBOASITCS B
MIPUMEHEHUS TEOPEMBI O CHeIUATU3UD
KOJINYECTBE ABMKeHU. /JIex/ OBaHHOU

MYJIBTUMEINMN
HOU
ayAUTOPUH

34 [TonHas cucrema ypaBHeHUH TIK-4-31 JI1.1J12.4
JBYOKEHUs xuakocTu /Cp/

35 VYpasHenue bepHymiu u IIK-2-V1 IIK-4 JIT.1J12.1
COIIPOTHUBIICHUE JIBUXKEHUIO -1 JI2.2 J12.3

kuakoctu. Penienue
3amay /TIp/

Paznen 4. /InnamMmuka
KMAKOCTH




4.1 Buabl DOTOKOB JKUJIKOCTH. 6 4 TIK-2-31 T1K-2- JI1.1J12.4 3aHsaTus
Jluccumanus MeXaHHu4eCcKoi 32 MIPOBOASITCS B
SHEPTUU MMOTOKA CTHICIUAT3UD
JKUJIKOCTHU. PeKxnMBbI OBaHHOM
JIBUKEHUS KUAKOCTH /JIex/ MyJIbTUMEIU I

HOM
ayJIUTOPUH

4.2 JIBI>KEHME BIIOJTH CTEHKH. 6 2 TIK-2-32 T1IK-4- JI1.1J12.4 3ausarus
[TorpanuuHsbIi CIOM. 31 MIPOBOJSTCA B
JIBmkeHue B Tpydax - CreIUaATU3UP
BHEIIHSS 3a/1a4a. [[BiKeHue OBaHHOI
B Tpy0ax - BHYTPEHHSIS MyJIbTAMENUI
3amayva. /Jlex/ HOM

ayJIUTOPUH

4.3 Hcrteuenue XxuaKoCTH U3 6 4 [1K-2-32 T1K-2- JI1.1J12.1
OTBEPCTUI U HACAAKOB IIPU B1 J2.3
MEPEMEHHOM U MMOCTOSTHHOM
Hanope. Pemenue 3anauq. /I1p/

4.4 HccnenoBanue ncTeyeHus 6 4 T1K-4-VY1 I1K-4 JI1.1 3anarusa
JKHJIKOCTH 4Y€pe3 MaJble -B1 MPOBOJSTCS B
OTBEPCTHUS B TOHKOW CTEHKE U CHeLUaIU3UP
yepe3 Hacanku. /TIp/ OBaHHOM

naboparopuu

4.5 JIBmxeHne B TpyOax - 6 2 TIK-2-32 JI1.1J12.4
BHEIIHSS 3a/1a4a. [[BrkeHue
B TPyOax - BHYTPEHHSIS
3anaqa. /Cp/

4.6 PexxuMBI IBMKEHUS 6 4 [1K-2-32 I1IK-4- JI1.1J12.1
JKUJIKOCTH U PacyeT NOTephb V1I1IK-4-B1 J12.2J12.3
Hanopa. Pemenue 3amaq /TIp/

4.7 UccnenoBanue pe:xxuMoB 6 2 T1IK-4-VY1 IIK-4 JI1.1 3aHarusa
JIBYDKEHHMSI )KHJIKOCTH B -B1 MIPOBOJIATCS B
UIHHApIYeckoi Tpyoe. /Tp/ CIELUAIIU3UD

OBaHHOU
nadopaTtopuu
Paznea 5. TypOyJeHTHOCTH

5.1 OCHOBHEBIC TTOHATHSA U 6 4 [1K-2-31 TIK-2- JI1.1J12.4 3aHATUS
ONpeeIeHHs. 32 [1K-4-31 MIPOBOAATCA B
Bosnuknosenue crenuantu3up
TypOyJIEHTHOCTH. OBaHHOM
TypOyneHTHOCTD B MYJIbTUMEINH
IIOTPaHUYHOM CJIOE. HOMU
Crtpykrypa TypOyJAeHTHOCTH ayIUTOPUH
motoka. PoJb uncia
Peitronsca. /JIex/

5.2 Buxpeoe nBuxenue npu 6 11 TIK-4-31 JI1.1J12.4
JTAMUHAPHOM U
TypOyJICHTHOM pe)KUMaX.

ITynbcanuoHHbIE
COCTaBJISIOIIE
XapaKTePUCTUK
TypOYJICHTHOTO JIBHKCHHUS.
HMHTEHCHBHOCTH
TypOynentHoctu /Cp/

5. ®OHJ OIEHOYHBIX MATEPHUAJIOB




5.1. Bonnpochl 1511 caMOCTOATEIbHOM NOATOTOBKH K 3K3aMeHY (3a4€Ty ¢ OLleHKOi)

TIK-1.9: criocoOHOCT MPUMEHSTH MOTYUYEHHbIE 3HAHUS, B TOM YHCIIe MEKIUCIUIUIMHAPHBIE, ISl peIleHHs TPON3BOCTBEHHBIX
3a7iay MpH SKCITYaTallMOHHOMN pa3Besike, J00bIue TBEPABIX MOJE3HBIX UCKOMAEMbIX, CTPOUTENBCTBE U IKCILTYaTal[ MOJ3EMHBIX
OOBEKTOB.

T1K-1.9-31 OCHOBHBIE (DyHIaMEHTAaJbHBIC TOHATHS B 00JACTH THAPOJMHAMUKH MIAXTHBIX TTOTOKOB;

CBoiicTBa XUIKOCTEN

Cuutbl, JCHCTBYIOIINE B )KUIKOCTH

YcnoBus paBHOBECHS KHUIKOCTH

Juddepenimanpabie ypaBHEHUS] PABHOBECUS KHIKOCTH

OCHOBHOE YpaBHEHHUE THUIPOCTATUKH

Bapomerprueckue GopMyibr

3akoH [lackans

HanpsbxeHuns B )KUAKOCTH, HAXOIAIIEHCS B COCTOSIHUU PaBHOBECHS

['maBHBIN BEKTOp U TIABHBIM MOMEHT CHJI IABJICHUS

3akoH Apxumena

PaBHOBecue NOrpyKEHHOro Tena

JlaBreHue >KUAKOCTH Ha CTEHKY cocyna

PaBHOBecue mraxTHOM aTMOc(epsl. EcTecTBeHHAs Tara Bo3ayxa B IIaXTe

PaBHOBecue aTMOC(ephl KapbEPOB

[TK-1.9-32 3aKOHOMEPHOCTH JIBHYKEHHSI KUIKOCTEH B TPyOaxX M OTKPBITHIX KaHAJaX.
OCHOBHBIE 3AKOHbBI THJIPOMEXAHUKIN
3aKOH COXpaHEHHS MaCCHI

3aKkoH cOXpaHeHus 3Hepruu. YpasHeHue bepnymnmu
[Tpumepsl mpuMeHEHUs ypaBHEHHs bepHymur
YpaBHeHUS IBUKEHUS UACATTBHON KHUIAKOCTH
VpaBHEeHUsI [BUKEHUS PEATIbHON KHUIKOCTH
ITonnast cuctema ypaBHEHUH IBMXKEHUS XKUIKOCTH
Teopema 0 KOJIMYECTBE JABHIKCHUS. . .
JUHAMUKA XXUAKOCTU

Buel OTOKOB XKHIKOCTH

Jluccunanus MeXaHHIeCKOW SHEPTHH MTOTOKA KUK
PexuMBbI TBU>KEHUS KHUTKOCTH

JBuxenue Boab creHku. [lorpaHuyHslil cinoi
JIBmxeHne B TpyOax — BHEIIHSS 3a1a4a

JIBmxeHue B TpyOax — BHYTPSHHSIS 3a1a9a

IIK-4.1 : TOTOBHOCTS K pa3paboTKe MPOSKTHHIX HHHOBAIIMOHHBIX PEIICHUI 0 SKCIUTYaTAIOHHON pa3BeKe, JoOkIYe, mepepadoTke
TBEPJIBIX MOJIC3HBIX UCKOITAEMBIX, CTPOUTEIHCTBY U SKCILTYaTAI[UH MTOJI3EMHBIX 00BEKTOB

TIK-4.1 -31 OCHOBHBIE ITOAXOMBI K PEIICHUIO NMPUKIAAHBIX 3a14a4 THAPOAMHAMHUKA INAXTHBIX IIOTOKOB C €CTECTBEHHO-
Hay4YHbIX NMO3ULIUI
KNHEMATUKA JKUJKOCTHU

MeTombl KHHEMaTHYEeCKOTO aHaJIH3a

MrHOBEHHAsI U YCPEAHEHHAsI CKOPOCTb

Tpaekropuu 1 TMHUH TOKa

TpyOxka ToKa.

JlBmxeHne 00beMHOE, TIIOCKOE 1 0CECHMMETPHIHOE

Hcrounuk u crok. DyHKIMS TOKA

JlBrmxeHue yacTHIpl B 001meM cirydae. CKkopocTH edopMaiuy U yrioBble CKOPOCTH
IMToTentmansHOE BIKCHIE

TYPBYJIEHTHOCTD

OCHOBHBIE IOHATHSA U ONIPEAENeHHs

BosHukHOBEHHE TypOYICHTHOCTH

TypOy/IeHTHOCT B MOTPAaHUIHOM CJI0€

Crpykrypa TypOyJIeHTHOTO OTOKA

Ponp uncna Pelinonpaca

BuxpeBoe IBIDKEHHE TP TAMHHAPHOM H TYPOYJICHTHOM peXnMax
[TynbcanoOHHbBIE COCTABIISIONINE XapaKTEPUCTHK TYpOYICHTHOTO ABHKEHHS

KoHTposbHEIE BOIIPOCH! JUTS 3alUTHI TpakTrdeckoil padotsr Nel (ITK-1.9-31; ITK-1.9-B1)

1. Yto Takoe IIOTHOCTh?

2. B xakux eIuHUIAX ONpeAenseTcs INIOTHOCTD?

3. Kakue CymecTBYIOT CIIOCOOBI ONPEIEICHHS TNIOTHOCTH KHIKOCTH?

4. B ueM COCTOHT NPHUHIMI paboTHI Ta00PaTOPHON YCTAHOBKH IS OTIPECTICHIS INIOTHOCTH apeoMeTpoM?
KonTponbHbIe BOPOCH 15t 3aIIUTHI pakTudeckoit padoter Ne2 (ITK-1.9-31; TTK-1.9-B1)

1. Yto Taxoe BA3KOCTh?

2. Kak onpenensercst cuiia NpoJ0JIbHOI0 BHYTPEHHETO TpeHUs?




3. Kak onpenensercst kKacaTeIbHOE HAIpsDKEHHe?

4. Kak onpeziensifotcss JMHAMUYECKHI 1 KWHEMaTH4ecKuil koahHIMeHTH! BI3Ko-cTH? B Kakux equHHUIaX NU3MepseTCs BSI3KOCTh?.
5. Kakue cymecTByIoT THITBI BUCKO3UMETPOB?

6. B ueM coctonT mpuHONT pabOTHI Ta00PATOPHOI YCTAHOBKH AJIS ONIPEIEICHHS BI3KOCTH BUCKO3HUMETPOM DHIIepa?
KonTponbHble BOMpock! [ist 3aIuThl paktudeckoit padoter Ne3 (ITK-1.9-31; [IK-1.9-B1)

YTo Takoe MaHOMETPUYECKOE M BAKyyMMETPHUUECKOE NaBleHHE?

Yro Takoe abCOTIOTHOE JaBicHHE?

Kakne u3BeCTHBI €AMHUIBI H3MEPEHUS JaBJICHHUSA?

Kakue npuOopsl IpUMEHSIOTCS Ul U3MEPEHUs 1aBIIeHUs?

Kak Teoperndeck M IpakTHYECKH OIPEACIUTh aOCONIOTHOE ITaBIEHHE B JIFOOOH TOUYKE KHUIKOCTH?
Kak Teoperndecku ¥ IpakTHYECKH ONPEAENUTH Mepemnas AaBICHHH?

KOHTpOJ]beIe BOIPOCHI JJIs1 3aIUTHI MpakTuieckux pador Ne4, 5,6 (I1K-4.1-31; [IK-4.1_V1; I1K-4.1-B1)

. CBOJiCTBa JKUJIKOCTH.

. Cuibl, JEUCTBYIOIIUE B AKUJKOCTH. Y CJIOBUS PABHOBECHS KUIKOCTH.

. OcHOBHOE ypaBHEHUE THAPOCTATHKIL.

. IloHsiTHE MaHOMETPUYECKOE AaBICHHE.

. IloHsiTHE BaKyyMMeTpHUYECKOE TaBICHHE.

. IloHsiTHE NOJHOE NABICHUE.

. 3axoH Ilackans.

. 'naBHBIH BEKTOP U IIIaBHBI MOMEHT CHJI IaBJIEHHS.

. 3akoH Apxumena.

10. PaBHOBecHE IOTPYKEHHOTO TeNa. Y CIOBUS IIaBaHUS Tell.

11. Cuna gaBneHust )KUAKOCTH Ha TOPU30HTAIBHYIO INIOCKYIO MOBEPXHOCTD.

12. Cuia maBneHus KHUIKOCTH U IEHTp JAaBICHHS Ha INIOCKUE CTEHKU IIPOM3BOIEHO OPHEHTHPOBAHHBIE.
KoHTpossHbIE BONPOCH TS 3aIUTHI IpakTiudeckoit padotsr Ne7 (I1K-1.9-31; TIK-1.9-B1)
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1. B 4eM COCTOMT 3aKOH OTHOCHUTENILHOT'O PaBHOBECHS! JKUAKOCTHU?

2. Yro Takoe MOBEPXHOCTH PABHOTO JABJICHUS?

3. Ot gero 3aBucHT (hopMa mapaboyion/ia BpallleHusT B IHIHHIPUIECKOM CO-CY/E, BPalIaloNmIeMcsl BOKPYT BEPTHKAILHON
ocu?

4. Kakue cuibl IeHCTBYIOT Ha KaXIyI0 YACTHILY HIKOCTH, B CIydae OTHOCH-TEIBHOTO PAaBHOBECHS KHIKOCTH B

[ITMHAPHYECKOM COCY/IE, BPaIIAIOIIeM-Csi BOKPYT' BEpTHKAJIBHOHW OCH € IIOCTOSHHOM YTIIOBOI CKOPOCTHIO?

KoHTponsHbIE BOIPOCH TS 3aIUTH IpakTHdeckoit padoTsr Ne§, 9, 10 (ITK-4.1-31; [IK-4.1_V1; IIK-4.1-B1; TIK-1.9-Y1)
1. 3akoH cOXpaHEHUs MaccChl.

2. 3aKOH COXpaHEHUs SHEepruu. Y pasHeHue bepuymiu.

3. IIpumepsl npumeHeHust ypaBHeHus bepHymu.

4. YpaBHEHHUs ABWKEHUS HJI€ATbHOMN KUAKOCTH.

5. YpaBHEHUs IBUKEHUS PEabHOU KUIKOCTH.

6. ITomHas cucTeMa ypaBHEHHUH ABHKCHHS SKUIKOCTH.

7. Teopema 0 KOJIMYECTBE JBUKCHUSA.

8. BUbI MOTOKOB KUIKOCTH.

9. luccunanysi MEXaHU4ECKOH SHEPIUU MOTOKA XKHUJKOCTH.

KoHTpossHbIE BOIPOCH T 3aIMUTH IpakTudeckoit pabotst Nell, 12 (ITK-4.1-31; I1IK-4.1_V1; [1K-4.1-B1)

. MUcreuenue xuaxocTy yepe3 oTBepcTus. Kimaccudukanus oTBepcTHil.

. Ucreuenue sxuakocTu yepe3 Hacaaku. VX xiaccudukarus.

. UcreueHne sXUAKOCTH TP ITOCTOSTHHOM HaIope.

. UcTeueHne )KUAKOCTH TP IEPEMEHHOM HaTope.

. UcTeyenue mpu nepeMeHHOM Harope Npyu HaJIMYUH MOCTOSHHOTO IPUTOKA.

. UcTeyenue npu nepeMeHHOM HaIlope MpHU OTCYTCTBUU NIPUTOKA.

. UcTeyeHue mpy epeMEHHOM HaIOPE MOJI IEPEMEHHBIN YPOBEHb.

. I3mepeHne pacxona BO3ayxa U BOJBI C TOMOIIBIO JHA(ParMsl.

. IIpssMOyTONBbHBIN BOJOCIIHB.

KoHTpobHBEIE BOIIPOCH! JUTS 3alUTHI TpakTHdeckoit padotsr Nel3, 14 (T1IK-1.9-31; I1K-1.9-B1)

1. Kakoe oTBepcTHE HAa3bIBAETCS MaJIbIM?

2. Kakast cTeHKa B THIPaBIMYECKOM CMBICIIE Ha3bIBAETCS TOHKOM?

3. Uro BNHsACT HA MPOIYCKHYIO CIIOCOOHOCTH OTBEPCTHS B TOHKOH CTEHKe?

4. B yeM cocTouT pruzndeckuii CMBICHT KO3 PHUIIeHTa pacxoaa?

5. Urto Takoe HacaJoK U Kakue OBIBAIOT THIILI HACAIKOB?

KoHTposbHBIE BOITPOCH IS 3aIIMThI TpakTudeckoit padbotsl Nel5, 16 (I1K-4.1-31; T1IK-4.1_V1; [IK-4.1-B1; T1K-1.9-32)
1. PexxuMbl IBHKEHUS JKUIKOCTH.

2. Pacuer noreps Hanopa.

3. O6nacTe rUAPaBINYECKU TTAJKIX CTEHOK.

4. IlepexonHast 00JIACTH COMPOTUBIICHHUSI.

5. O6nacTh rHAPABINYECKH MIEPOXOBATHIX CTEHOK.

6. JIBIDKeHue BAOIb CTEHKH. [lorpaHUYHBIH cOIL.
7
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. Knaccuguxkanus TpyoonpoBo1oB.

. O0oOIIeHHBIE TTapaMeTPhI TPYOOIIPOBOIOB.
. ITorepu Hanopa o JyIMHEe TPYOOIIPOBOAA.
0 I'mapaBnuYecKii yKIOH.




11. MckyccTBeHHasA, €CTECTBEHHAS U SKBHBAJICHTHAS IIEPOXOBATOCTh TPYOO-IIPOBOJIOB.

12. TTapayienbHOE U OCIIEI0BATENEHOE COSANHEHHE TPYOOIIPOBO/IOB.

KoHTpombpHBEIE BOIPOCH! [T 3alIUTH TpakTHdeckoil padotsr Nel7 (ITK-1.9-31; ITK-1.9-B1).
Kakne OBIBAalOT peXHMMBI JABIKCHUS JKUIKOCTU?

ITo xakoMy MOKa3aTeNt0 ONpeNenseTcs PEeXKUM IBHKEHHS KUAKOCTH?

B uem 3akmrouaercst ¢usnueckuii cMbich uncia Peitnonbaca?

Uro Takoe xputHueckoe uucio Pelinonbiaca?

3aBUCHT JM BeIMYHMHA 3HAa4eHMs duciia PelHombaCa OT poja >KHIKOCTH?

Nk =

5.2. Ilepeuyenb padoT, BLIMOJIHAEMBIX 10 JHCHUILIHHE (Moay 10, npakTuKe, HUP) - 3cce, pepepaThbl, NpakTHUECKHE H
pacyeTHo-rpaduyeckue padoThbl, KYPCOBbIE PAGOThI, NPOEKTHI U JAP.

ITpakTrueckas padota Nel. Onpenenenue wioTHocTH xuakoctu. (ITK-1.9-31; IIK-1.9-B1)

[Mpakrraeckas padota Ne2. Onpenenenue BsazkoctH xunkoctu. (ITK-1.9-31; ITIK-1.9-B1)

Ipakruueckas pabota Ne3. Ompenenernne qasnenus. (ITK-1.9-31; [1K-1.9-B1)

IIpaxruueckas padota Ne4. Pemenue 3agau no pasgeny "I'unpocraruka" (IIK-4.1-31; [IK-4.1_V1; I1IK-4.1-B1)

IMpakTrueckas padota Ne5. Pemenue 3amad mo pazneny "['mapocratuka )(ITK-4.1-31; [TK-4.1_V1; [TK-4.1-B1)

IIpaxruueckas padota Ne6. Pemenue 3amgau mo pasneny "Tunpocratuka )(ITK-4.1-31; [IK-4.1_V1; [1K-4.1-B1)

IIpakruueckas pabota Ne7. Omnpenenerre GopMbl CBOOOIHOMH MOBEPXHOCTH KUIKOCTH B PABHOMEPHO BPAI[AIOLIEMCS BOKPYT
BepTHKaIbHOU ocu mummuHApuueckoM cocyae. (ITK-1.9-31; [1K-1.9-B1)

[Mpakrrueckas padota Ne§. Pemenve 3axaq mo pazneny "YpaBHenue bepuyium. u conporusiieHne apmxenuto xuakoctu” (ITK-4.1-
31; [IK-4.1_V1; IIK-4.1-B1; TIK-1.9-YV1)

IIpaxruueckas padota Ne9. Perenue 3agau no paszaeny "Ypasaenue bepHymnu. u conpotusienue apmkenuto xuakoctu” (IIK-4.1-
31; [IK-4.1_V1; IIK-4.1-B1; TIK-1,9-Y1)

IIpaxruaeckas padota Nel0. Pemenne 3amad o pazneny "YpasHenue bepaymmm. u conpoTtupnenne nemxeHnro xunkoctu" (IIK-4.1
-31; IK-4.1_V1;I1K-4.1-B1; [1K-1.9-Y1)

[Mpakruueckas pabora Nell. Pemenue 3aga4. o paszgeny "McredeHne )KUAKOCTH U3 OTBEPCTHH W HACAJIKOB IIPU IIEPEMEHHOM U
nocrostaHoM Hanope" (I1K-4.1-31; TIK-4.1_V1; [1K-4.1-B1)

IIpakruueckas pabota Nel2. Pemenue 3amad. mo pasaeny "VcredeHne KUIKOCTH U3 OTBEPCTHH M HACAAKOB IIPH IEPEMEHHOM U
nocrosHHoM Hamope" (ITK-4.1-31; T1K-4.1_V1; [IK-4.1-B1)

[pakTrueckas padota Nel3. MccenoBanue HCTEUSHIE SKUIKOCTH Yepe3 MaJlbie OTBEPCTHS B TOHKOM TOHKOW CTEHKE U Uepe3
Hacanok ([1K-1.9-31; TIK-1.9-B1)

IIpakruueckas pabota Nel4. MccnenoBanue HCTeUEHHE )KUAKOCTH Yepe3 Mallble OTBEPCTUS B TOHKOH TOHKOM CTEHKE U uepes
Hacaznok (ITK-1.9-31; TIK-1.9-B1)

IMpakruaeckas pabora Nel5. Pemenne 3agad o paszerny "PexxnMbl IBIKESHHS KAAKOCTH U pacdeT MOTeph HaIropa.
T'uppasmmgeckuit pacuer Tpyoomnposogos" (ITK-4.1-31; TIK-4.1 V1; IIK-4.1-B1; TIK-1.9-32))

IIpaxruueckas pabota Nel6. Pemenue 3anau no pazaeny "PexxuMbl ABHKEHUS KUAKOCTU U pacyeT NOTeph Halopa.
I'mppasnnaeckuii pacuet Tpydonposonos” (ITK-4.1-31; TIK-4.1_V1; I1K-4.1-B1; [1K-1.9-32))

IIpaxrrnueckas pabora Nel7. MccnenoBanue peXMMOB IBIXEHIS X KUAKOCTH B mumHApruaeckoit Tpyode.(IIK-1.9-31; TIK-1.9-B1).

5.3. OueHo4Hble MaTepuabl, HCIOJIb3yeMble U1 IK3aMeHa (onucanue OUJ1eToB, TECTOB U T.IL.)

OK3aMEeHAIOHHBIH OMJIET COCTOUT M3 3-X TEOPETHIECKUX BOMPOCOB. breTs xpansarcs Ha kadenpe.
DK3aMeH caeTcs MUCbMEHHO.

ITpumep 3K3aMeHAIMOHHOTO OMIeTa:

HanmonanbsHbIi ucce0BaTENbCKUN TEXHOIOTUYECKUN YHUBEPCUTET

HUTY «MHUCuC»

T'opHblit HHCTUTYT

«Y TBEpKIAIO»

3as. xadenpoit BOI'TI Komuxkos K.C.

«10» mas 2020 r.

Dk3aMeHaIMOHHbIH Omtet Ne 2

o AucuuIuiuHe “ ['mapoanHaMuKa MaxTHBHIX TOTOKOB ~
A cruenuraibHocth Th

1. CBoiicTBa XKUIKOCTEH: TEKY4ECTh
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5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

OOy4aromuiicst UIs IMOTydeHUs JOIycKa K 3K3aMeHy JOJKEH BBIITOTHUTH U 3aIIUTUTH 5 1ab0opaToOpHBIX padoT, a Takxke PacueTHyro
paboTy 10 pelIeHnIO 3a/1a4 110 MHANBHIYJILHOMY BapHaHTY.
TeKymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIIETCS C MCIONb30BaHUEM cucTeMbl KaHBac.
ITkaa OreHNBAHUS OTBETOB HAa TEOPETHUECKIE BOMPOCH HA K3aMEHE:

"OtnngHo» - OOyyaromuiics rayooKo U coaep KaTeNbHO PaCKPBIBAET OTBET Ha KaXKbIi TEOPETHYECKUI BONPOC, HE AOIMYCTUB

ommOok. OTBET HOCHT Pa3BEPHYTHIA U HCUCPIBIBAIOIINI XapaKTep.

«Xopormroy» - O0y4aromuiics B IEJIOM PAaCKPHIBAET TEOPETHUECKIE BOIPOCHI, OHAKO OTBET XOTS OBl HAa OMH U3 HUX HE HOCHT
Pa3BEPHYTOTO U HCUEPIBIBAIOIIECTO XapaKTepa.
«Y 1OBIETBOPUTENBHO» - OOyUaroLIUiics B IIEIOM PaCKphIBAET TEOPETUUECKUE BOMPOCHL U JOMyCKaeT Psi HETOUHOCTE.

- OOyyaromuiicss (hparMeHTapHO pacKphIBaeT COJCpPIKaHHE TEOPETHIECKUX BOMPOCOB MM MX
PacKpBIBAET COEPIKATENBHO, HO JO-ITyCKasi 3HAUNTEIbHBIC HETOYHOCTH.
«HeynoBnerBoputensHo» - OOy4darommuiicss He 3HaeT OTBETOB HA IIOCTABIICHHBIE TEOPETUIECKUE BOIIPOCHL.

6. YA EBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas auteparypa

6.1.1. OcHoBHasl TMTepaTypa

ABTOpr, COCTaBUTEIIN

3arnaBue

bubnuoreka

UsnarenbcTBo, IO

JI1.1 | Ymakos K. 3.,
Manamxkuna B. A.

I'mapaBnuka: y9eOHUK ISt
CTYII. BY30B, 00YY. IO CII€II.
"be30macHOCTh TEXHOII.
MIPOLIECCOB U MpP-B (TOPH. POM-
CTh) HaNpaBJICHHE TTOATOTOBKA
"be3onacHOTh
JKU3HeaesITeabHoCcTH"

bubnunorexka MUCuC

M.: Mup ropHoii kauru, 2009

6.1.2. lono/THUTeILHAS JIMTepaTypa

ABTOpI)I, COCTaBUTCIIN

3araBue

Bubnnoreka

I/I3)IaTeJ'lBCTBO, ron

JI2.1 | Manamxkuna B. A.

I'mapasnuka: yaebHOE TocoOue
JUTS IPOBEICHUST TIPAKTUIECKIX
3aHATUN U CAMOCTOATEIbHON
paboThI CTYACHTOB: y4eOHOE
nmocobue

DJeKTpOoHHAs OUOIHOTEKa

MockBa: MOCKOBCKHI
rOCyapCTBEHHBIN TOPHBIN
yHUBepcuTeT, 2012

JI2.2 | Manamxkuna B. A.

I'mnpasmmka: yae0. mocobne
JUISL IPOBEICHUSI TIPAKT.
3QHATHI M CAMOCTOSAT. PaboThI
CTyH.

bubmorexka MUCuC

M.: U3n-so MITYVY, 2006

JI2.3 | Manamxkuna B. A.

I'mnpasmmka: yae0. mocobne
JUISL IPOBEJICHHS TIPAKT.
3aHSATHIA U CaMOCTOST. pabOThI
CTyA.

bubnmmorexka MUCuC

M.: Uzn-so MITY, 2009

JI12.4 |Teitep B. I'., lynun B.

C., 3aps A. H.

I'mnpaBnyka ¥ THAPOIIPUBO:
Y4eOHUK AT CTY[. BY30B,
00yu. o criert. "T'opHble
MalIHbl 1 000pynoBaHue"

bubmnoreka MUCuC

M.: Henpa, 1991

6.3 Ilepeuennb MPOrpaMMHOTO odecedeHust

II.1 | Microsoft Office

1.2 |LMS Canvas

1.3 [MS Teams

6.4. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPOdecCHOHAILHBIX 623 JaHHBIX

N.1 |a)amekTpoHHBIE 00pa3oBaTenbHbIe pecypchl (DOP):

N2 |- ®enepanpubiii mopran «Poccuiickoe oOpazoBaHue» [ NeKTpOHHBIN pecypc] — Pexxum goctyma: http://edu.ru;
N.3 |- OTkpeiToe 06pa3oBanue [DiaeKTpoHHEIH pecype] — Pexxum nocryma: http://openedu.ru;

N.4 |- Poccuiickas rocygapcTBeHHas oubnuoreka [DneKTpoHHsI pecypc] — Pexxum nocrtyma: http://www.rsl.ru;
N.5 |- EBpomeiickas nudposas 6ubnmoreka Europeana http://www.europeana.eu/portal);

N.6 |- locymapcTBeHHas myOnmmyHas HaydHO-TeXHIYecKas onbimmnorexa Poccnn www.gpntb.ru ;

N.7 |- MUadopmanmoHHBIH TOpTANT [CaliT] WWW.miningexpo.ru;

U.8 |- l'opras sHImKIONEauns [caiit] www.mining-enc.ru .

.9 |06) snexrpoHHO-0ubIHOTEUHBIE cucTeMbl (OBC):

n.10

- DnexrpoHHO-0nOnnoreunas cuctema (ObC) [Dnekrponuslil pecypce]- Pexum goctyma: www.book.ru




n.11

- OnexrporHo-6ubmmoreunas cucremMa (OBC) « YHUBepcuTeTcKas OHOMMOTEeKa OHIANHY» [ DNEKTPOHHBIH pecypc]- Pexnm

nocryna: www.biblioclub.ru.

n.12

B) mpodeccroHanbHbIe 0a3bl JaHHBIX U MH(MOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:

n.13

- YauBepcurerckas nHpopmannornHas cuctema POCCHS https://uisrussia.msu.ru/ ;

n.14

- ®enepanbHas ciyx0a rocyIapcTBEHHOM cTaTHCTHKU http://www.gks.ru/;\

n.15

- mopTai DIeKTpoHHast bubmmoreka: auccepranuu http:/diss.rsl.ru/?menu=disscatalog/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. Hasnauyenne

OcuHarenne

I-417

Hayuno-uccnenoBarensckuit
«lIlaxTHBII MeTaH»

LEHTP

"nerexropel Taza MRU- 300 HC (4 mT), TEPMOTHTPOMETP
Testo-625 ( 3 mr), Tepmoanemomerp Testo-425 ( 3 ),
ra3oBelif xpomarorpad «Kpucramn 5000» ( 1 mT) ,
anammzarop razoB  «OLDHAM MX-2100» (6 mr),
araymsatop razoB MRU 2000 CD (2mr), acmmparop ITV-
23 (5mT), aBTOMATM3UPOBAHHBIM HM3MepurTens raso MPU
«Vario Plus», mopratuBHbI aHanuzatop rasoB Testo 350
MX, anemomerp DT-618, Bechl aHamutuueckue Acculab
ATI-220d4-1, ra3zoaHaan3aTop Kackan 512-2 s
mpoboorboprauk  IIY  -3D\1.2 ¢  akkymymsaTopoMm,
TepMOMETp MuKporporeccopubii  P13530 (2 ),
xoMibioTeppl 10 mrt+MoHMTOpBI-10  WT+  HCTOYHHK
6ecniepeboiinoro murtanus APS Smart-UPS CS 500-10in,
creHn «MonenupoBaHue IPOLECCOB TIa3oliepeHoca B
COOPY)KCHHUSX TOHHEJIBHOTO THIIA», KOMIUICKT Yy4eOHOU
Mebemnn

YuTaabHBIH 3al1
3JIEKTPOHHBIX PECYPCOB

KOMIUIEKT ydeOHO# Mmebenm Ha 55 MecT i oOydarommxcs,
50 HOK c¢ pmocrymom k MWTC «MuTepHer», 3UOC
YHHMBEpPCUTETa 4Yepe3 JIMYHbIH kabuHeT Ha margopme LMS
Canvas, nmueHsnoHHble mnporpamMmel MS Office, MS
Teams, ESET Antivirus.

I'-504

VYueOHast ayquTopus

Muxpomanomerp MHH-2400 (4 mr.), GapomeTp-aHepOnaI-
BAMM-1 (2 mt.), Tepmomerp, anemomerp AIIP-2 (1 mt.),
MC-10 (1 mrT.), ACO-3 (1 wrT.), ncuxpomerp Accmana (1
IIT.),  MOJENb  TOPHOW  BBIPaOOTKU ornpeeTeHUs
a3pPOAMHAMHYECKOTO CONPOTHBIICHHSA TPEHUS O, MOJEIb
TOPHOH  BBIPAOOTKU JUIL  ONpeleleHHs  MECTHOTO
CONPOTHUBICHUS, MOJAENb HUCCIEIOBAHUS  YCTOWYMBOCTH
IBIDKCHUST BO3IyXa B IHAaroHAJIGHOM COCNHCHHH, MOJENb
TOPHOM BBIPAa0OTKM U HWCCIENOBAHUSI MYJIBCHPYIOIIErO
MOTOKa BO3MIyXa, TEHEpPaTop MYIbCUPYIOLUIETO0 IOTOKa
BO3/1yxa, aHemomeTp AIIA-1/3, wu3MmepuTenb TeMmeparypbl
n prnaxHoctd GENTER 309, xommbrotep (1 1mT.), Jocka
MenoBast

I-417

HayuHno-uccnenosarenbckuii
«laxTHBIN METaH»

HEHTP

"nerexktopel raza MRU- 300 HC (4 mT), TEpPMOTHIpOMETp
Testo-625 ( 3 wT), Tepmoanemomerp Testo-425 ( 3 mrT),
ra3oBeiii  xpomatorpad «Kpucramr 5000» (1 wr)
agaymmszatop TrazoB  «OLDHAM MX-2100» (6 ),
aHanmuzatop razoB MRU 2000 CD (2mr), acmnupartop ITY-
23 (5wmT), aBTOMAaTU3UPOBAHHBIA H3MepHUTenb razoB MPU
«Vario Plus», mopraTuBHBIA aHanu3aTtop raszoB Testo 350
MX, anmemomerp DT-618, Becwl aHamutmueckue Acculab
ATI-220d4-1, ra3zoaHaan3aTop Kackan 512-2 R
npobootoopuuk  IIY  —3D\1.2 ¢  aKkKyMymisaTOpOM,
TEpMOMETp  MuKpomporeccopusii  P13530 (2 mT),
xoMmbroTeppl 10 mr+MoHMTOpBI-10  WITH  UCTOYHUK
6ecnepedoiinoro mutanus APS Smart-UPS CS 500-10in,
creHn «MoJenupoBaHue IPOLIECCOB ras3olepeHoca B
COOPY)KCHHSX TOHHEJIBHOTO THIIA», KOMIUIEKT Yy4eOHOH
MebenH

n




YuTaabHBIH 3al1
3JIEKTPOHHBIX PECYPCOB

KOMIUTEKT ydeOHO# Mebenu Ha 55 MecT Ui oOydarommxcs,
50 IK c¢ gmocrymom k HTC «HMuteprer», 3SUOC
YHUBEpCHUTETa 4Yepe3 JUYHbIA KabuHeT Ha ruiatdopme LMS
Canvas, nuneHsuoHHsle mnporpammel MS  Office, MS
Teams, ESET Antivirus.

I'-504

VYueOHast ayquTopus

Muxkpomanomerp MHH-2400 (4 mT.), GapoMeTp-aHEpOHI-
BAMM-1 (2 mr.), Tepmomerp, anemomerp AIIP-2 (1 mrt.),
MC-10 (1 mrT.), ACO-3 (1 mrT.), ncuxpomerp Accmana (1
IIT.), MOJAENb  TOPHOH  BHIPAOOTKH  ONpEACIICHUS
a3pPOANHAMHUYECKOTO CONPOTHBICHHUSA TPEHUS O, MOJEIb
TOPHOH  BBIPAOOTKU JUIL  OMpeleNeHuss  MECTHOTO
CONPOTHUBIICHUS, MOJEIb HCCICHOBAHUS  YCTOWYHBOCTH
IOBIDKCHUST BO3IyXa B JHAaroOHAJIGHOM COCIHCHHH, MOJENb
TOpHOH BBIPAaOOTKM I HCCIEJOBaHMS ITyIbCHPYIOIIETO
MOTOKa BO3MIyXa, TEHEpPaTop MYyIbCUPYIOUIETO IOTOKa
Bo31yxa, aHemomeTp AIIA-1/3, u3Mepurtenb TeMmeparypbl
n BrnaxHoctd GENTER 309, xommbrotep (1 1mT.), Jocka
MeoBast

8. METOAUYECKHE YKA3AHUSA 1JIAA OBYYAIOIIUXCA

J1s ocBOEHUS MUCUMIUIMHBI BaKHEllIee 3HaueHIe UMEeT CUCTeMaTHYecKasi caMoCTosATeNbHas padora.

CamocrositensHas paboTta 00ydJaronuxcs HallpaBlieHa Ha YIITyOJIeHHOE N3yUeHNE TeM TUCIUILTHHEL U MIPEAIoIaraeT H3ydeHne
OCHOBHBIX H JOTIOJIHUTEIFHBIX HCTOYHIKOB yIeOHOIT 1 Hay9IHOH JIUTEpaTyphl, BEIIOJIHEHNE JOMAIIHIX 33aJaHUH , TOJTOTOBKY K
KOHTPOJIHBIM paboTaM U k3amMeHy. MaTepuaibl MpakTH4ecKux paboT B AanbHEHeM MOTYT ObITh HCIIOIb30BaHbI TIPU
BBINOJIHEHUHU TUIUIOMHOTO IIPOEKTA, a TAKKE CTYJCHYECKUX HayYHBIX UCCIEIOBAHUI KaK OCHOBA JUIs BBICTYIUICHUS Ha
CTYJCHYECKUX HAyIHO-IIPAKTHUECKUX KOH(PEPEHINAX, KOHKYPCAX CTYACHIECKHX PabdoT.

CamocTosTenbHast pa60Ta BKITIOYACT CICAYIONINE BUABI 1EATCIIBHOCTU!

- paboTa c JEeKIMOHHBIM MaTepHaaoM, peIycMaTpuBalonias MpopaboTKy KOHCIEKTAa JIEKIUNA U yueOHOM TUTepaTyphl;

- TouckK (oadop) 1 0030p HAYIHOH M YIeOHOH JINTEpaTyphl, 3JCKTPOHHBIX HCTOYHHKOB MH()OPMAITHH T10 H3y9aeMOH TeMe
JUCTIATUTAHBI, HAITMCAHUE JTOKITA]a, BRITOJHEHNE HHANBUIYAIbHBIX U TPYITIOBEIX 3a/IaHUI;

- OCBOEHHE MaTepuaa, MpeIyCMOTPEHHOTO JUIsl CAMOCTOSITEIBHOTO N3YIEHUS;

- IOATOTOBKA K NPAKTHUYECKUM 3aHATHSIM;
- OATOTOBKA K JIA0OPaTOPHBIM paboTam;

- MOATOTOBKA K DK3aMCHY.




