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1. AHHOTALUSA
K pa0oueil mporpamMme AUCHHUIIIMHBI
b1.5.22.04. I'mapomexanuka

Tpynoemkocts 3 3.€.

4. 1.Ilesb ocBOCHHS M KPATKOE COAEPKAHUE U CHMIIIMHBI
Lenbto npenoaBanus IMCUUIUIMHBIL «] HapoMexaHrnka» cpopMUpOBaTh y CTYJE€HTOB 3HAHUS IO
BOIIPOCAM  IIPOM3BOJICTBEHHO-TEXHOJIOTMUECKUM;  IMPOEKTHbIM;  HAy4YHO-HUCCIIEJ0BATEILCKUM;
OpraHU3al[MOHHO-YIIPAaBJIEHYECKUM C IPUMEHEHUEM 3HAHUM U HaBBIKOB B 00J1aCTAX OCHOBHBIX3aKOHOB
MIOBEICHUS KUJKOTO COCTOSIHUS BEILIECTBA; COBPEMEHHBIM (PU3MUECKUM M MAaTEMAaTUYECKUM MOJEIAM,
OTIHMCBHIBAIOIIUXKUIKOCTh B COCTOSIHHM TIOKOSI M JBM)KCHHUS; Coco0aM M CpeICTBaM IEepPEeMElICHUs
KUJKOCTEH, a TAK)KE UCIOJIb30BaHUS UX B KAUECTBE HOCUTEJIEH MEXaHUYECKOW PHEPIuU AJIs PUBOJIA

MalllMH 1 ME€XaHU3MOB.

Kpamkoe cooeprcanue

- (1)OpMI/IpOBaHI/Ie HAay4YHOI'O MUPOBO33PCHUA U COBPEMCHHOI'O HMHKCHCPHOT'O MBIIIJICHUS

- OBJIAACHHUE ITpuEMaMu U MECTOJaMU PCIICHHA KOHKPCTHBIX 3a/1a4 U3 oOJactu THAPOMEXAHUKU

- 03HAKOMJIEHUE C COBPEMEHHOM aIapaTrypou;

- BBIpa6OTKa Y CTYACHTOB YMCHHA CaMOCTOSATCIIBHO CTABUTH OIIBITBI U IMMPOU3BOAUTE TCOPECTUUCCKUC

pacyeTsl.

4.2. llepevyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHs MO AUCHUIIHHE, COOTHECEHHBIX C
IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOCHHMS 00pa30BaTeJIbHOM IPOrpaMMBbl

[Tmanupyemble pe3yabTaThl
OCBOCHHS
MIpOrpaMMbl(cofepKaHueH
KOJIbI KOMIIETEHITUI)

[Inanupyemble pe3ynbTaThl 00y4eHHsI 10 AUCLIUIIIIHE

OIIK-1

-CIIOCOOHOCTBIO PEIIaTh
3a/1a-9u mpodeccuoHaTbHOM
JesTeb-HOCTHA Ha OCHOBE
nH(pOpMa-ITMOHHON U
oubmnorpadu--yeckou
KYJIBTYPBI C IPUMEHE-HUEM
WHPOPMAITMOHHO-KOM-
MYHHUKAIMOHHBIX
TEXHOJIOTUH H C YIETOM
OCHOBHBIX Tpe-00BaHHIA
HH(pOpPMAITMOHHOM
0€30I1aCHOCTH,

I1K-16

-TOTOBHOCTBIO BBINIOJIHATh
SKCIIEpUMEHTANIbHBIE U J1ab0-
paTopHbIe UCCIIe0BAHMS,
UH-TEPIPETUPOBATH
IIOJIyYEHHBIE PE3YIBTATHI,
COCTaBJIATh U 3a-LIUIIATH
OTYETHL.

3HaTh:
OCHOBHBIECCBOMCTBAKHUIKOTOUTa3000Pa3HOTOCOCTOsIHUSBEIIIECTBA;
- 00IIIMEe 3aKOHBI CTATHKHM U KUHEMATHKH KUIKOCTEH U BX
B3aUMOJICHCTBUS C TBEPABIMH TEJIaMU U OKOHTYPHUBAIOIIIUMH
MOBEPXHOCTSMH;

- METO/IbI pelieHus 0a30BbIX 3a/1a4 THAPOCTATUKU U THAPOIH-
HaMUKHU PEATbHBIX KUIKOCTEH;

- TEOPUIO TIOI0OMS TUIPOMEXAaHUYECKUX TTPOIIECCOB.

Ymemo:

- pemiaTh IpAMYI0 U 00paTHYIO 3a7a4u THIPABIIHKY;

- pelaTth 3a/1a4y B3auMOJICHCTBUS MOKOALIEHCIKUIKOCTH CO
CTEHKaMH COCyJla, B KOTOPOM OHa HAaXOJIUTCS;

- pemiath 3aauu npodeccuoHalbHOM e TEIHHOCTH Ha OCHOBE
uH(bOPMAaIMOHHON U OubInorpaduveckoi KyIbTyphl C IPH-
MEHEHUEM MH()OPMAIIHOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHHA U C
Y4€TOM OCHOBHBIX TpeOoBaHUN NHGOPMAITMOHHON 0€30-MTaCHOCTH;
- PacCUUTHIBATh XapaKTEPUCTHKH MPOIECCa UCTEUCHUS KUAKO-CTEH
U3 OTBEPCTUH U HACAJIOK;

- BBITIOJIHATH IKCIIEPUMEHTAIbHbBIE U TAO0PaTOPHBIE HCCIIEN0-
BaHUs1, UHTEPIIPETUPOBATH MOJIy4YEHHBIE PE3YAbTAThl, COCTAB-IIATh U
3aIUIIaTh OTYETHI,

- pacCUMTHIBaTh MPOCThIE U Pa3BETBICHHBIEC TPYOOTIPOBOHBIE
CHUCTEMBI C CAMOTEYHON U HACOCHOU MOJAYEM.

Braoems:

- pacdeTraMu B 001aCTH THAPOMEXaHUKHU PUMEHHUTEIHEHO K
TOPHOMY MPOU3BOJICTBY.
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4.3. MecTo TMCHMILUIMHBI B CTPYKTYpe 00pa3oBaTe/bHO NPporpaMMbl

Wnanexc HaumenoBanune Ce- WNHnekcel 1 HanMeHOBaHUSI Y4eOHBIX TUCITUTLINH
JUCLUIIINHBI MECTPH3 (Moyneit), IpaKTHK
MOJTYJISA), €-HUS JISI KOTOPBIX
(Momy) yi Ha KOTOPbIE OTIMPACTCA A P .
MPAKTUKHU N coJiepKaHue JaHHOM
coJiepKaHue JaHHOM
JTUCHHUTITAHBI (MOTYJIs1)
JUCLUIUIAHBI (MOLYJIS1) .
BBICTYIIAET ONOPOH
b1.5.22.04 | 'mnpomexaHuka 5) b1.5.22.01 b1.5.36 I'opuble mamu-
Teopernueckasi Mexa- | HbI 1 000py/IOBaHHE.
HHKA.

b1.5.22.02 Tlpuxnannas
MEeXaHUKa
b1.b5.18 ®usuka

4.4. 513bIk npenogaBaHuUsI: PYCCKHI.




2. O0beM AUCHHUIIMHBIB 32YeTHBIX €IHHUIIAX C YKA3AHHEM KOJHYECTBA aKaJeMHYeCKHX YaCOB,
Bbl/IeJICHHBIX HA KOHTAKTHYI0 padoTy 00y4aroluXxcs ¢ npenojaBaresieM (10 BUIAM Y4eOHBIX
3aHATHI) M HA CAMOCTOSITEIbHYIO PA00TYy 00y4YaKOIIUXCS

Beinrcka u3 yue6Horo miana 3-C-I'/1-20(6,5):

Ko v Ha3Banme AMCHUIUIMHBI IO Y4€OHOMY TUIAHY

b.1.5.22.04I'ugpomexannka

KOHCYJIbTAITHH)

Kypc n3yuenns 3
CemecTp(bl) U3y4EHHUSI 5
dopma MpOMEKyTOUHON aTTeCTalMy (3a4eT/3K3aMEH) 3a4yeT
KonTponpHast paboTa, CeMeCTp BBIOJHEHHS 5
Tpynoemkocts (B 3ET) 33ET
Tpynoemkocth (B yacax) (cymma ctpok Nel,2.3), B T.4.: 108
Nel. KouraktHass  pa6ora  oOy4yaromuxcss ¢ | OObem ayaAuTOpHON Br.u. c
npenoaasaresiem (KP), B yacax: paboTHl, MPUMEHEHUEM
B yacax JOT umu D0, B
Jacax
O6beM padoTsl (B gacax) (1.1.+1.2.+1.3.): 20 -
1.1. 3aHsATHUS JTEKIIMOHHOTO TUIA (JIEKLIUH) 6 -
1.2. 3aHSATHSA CEMUHAPCKOTO TUIIA, BCETO, B T.U.: - -
- CEeMHHAaPbI (mpakTHUecKue 3aHSTHS, 6 -
KOJUIOKBHUYMBIH T.I1.)
- 1abopaTopHbIE PAOOTHI 4 -
- IPAKTHKYMBI - -
1.3. KCP (KOHTpOJIb CaMOCTOSATEIbHON pPaboTHI, 4 -

JK3aMeHa B yueOHOM IIJIaHE)

Ne2. CamocrosiTesibHast padora odoyuarmmxesi (CPC) 84
(B 4yacax)
Ne3. KosimyecTBO 4acoB Ha JIK3aMeH (IIPU HaJTUIUH 4

1yKaBBIBa€TC$I, €CJIM B aHHOTallu O6pa30BaTeHLHOI71 OporpamMmal 1O MO3ULNHU ((CBG,I[GHI/IH O MPUMCHCHUHN INCTAHIUOHHBIX

TEXHOJIOTUH U QJICKTPOHHOI'O O6y‘I€HI/I$I)) YKa3aH OTBET «Aa».
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3. Conepmalme AUCHUIIVIMHBI, CTPYKTYPUPOBAHHOE€ IO TEMaM C YKAa3aHUEM OTBECICHHOI'0 HA HUX
KOJINM4YeCTBA AKAACMHUICCKUX JaCOB U BH/10B yqeﬁnmx 3aHATHI

3.1. Pacnpenesnenue 4acoB mo pasjejiaM M BUAaM y4eOHBIX 3aHATHI

Pazgen Bcero Konraktnas pabota, B yacax Yacer
4acoB CPC
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Kunkocts (Tema 1) 2 2 - - - - - - - - -
JlaBneHwe KUAKOCTH 31 2 - 1 - 2 - - - | 2 | 24 (TTP)
(Temsl 2)
JIBHKEeHNE KHUIKOCTH 42 2 - 1 - 2 - - - | 1|24 (T1P)
(Tembr 3-7) 12 (KP)
W3yueHre ruaponpuBoia 31 2 - 2 - 2 - - - | 1|24 (I1P)
MOILEMHOTO MEXaHU3Ma
(Tema 8)
3auer 4 - - - - - - - - | - 4
Bcero vacos 108 6 - 4 - 6 - - - | 4 84

[Ipumeuanue: ITP-oaroroBka Kk mpakTudeckuM 3aHsaTuaM, KP — HamcaHne KOHTPOJIBHON PaOOTHL.

3.2. Conepxanue TeM NPOrpaMMbl JM CIUILINHBI

Tema 1. OCHOBBI TUJIPOMEXAaHUKHU

OcHoBHbIE MOHATHS U onpeneeHuss. OCHOBHBIE (PU3HUECKHE CBOWCTBA YKUAKOCTH: IJIOTHOCTb,
CKHUMAEMOCTb, BA3KOCTh, KABUTALIMS, CUJIbI, ICUCTBYIOLINE B AKUJIKOCTH.

Tema 2. JlaBlIeHHE )KUIKOCTH

JlaBieHue B TOYKE MOKOSIIEHCS XKUAKOCTU U ero cBoicTBa. JuddepeHunansubie ypaBHEHUS
paBHOBecHs KUAKOCTH. OCHOBHOE ypaBHEHHUE rufpocTtatuki. Cuia JaBiaeHUs KUJIKOCTH Ha MJIOCKYIO
creHKky. Llentp paBnenus. Cuna JaBieHUS JKUJIKOCTM Ha KPUBOJMHEHHYIO CTEHKY. Teno
naBieHus/{aBiaeHre B TOUKE MOKOSIIEHCS )KUIKOCTH U ero cBoiicTBa. JuddepeHnnansubie ypaBHEHUS
paBHOBecHs KUAKOCTH. OCHOBHOE ypaBHEHUE rufpocTtatuki. Cuia JaBiaeHUs KUJIKOCTH Ha MJIOCKYHO
cteHKy. LlenTp naBnenus. Cuna 1aBieHUs KUJKOCTH HA KPUBOJIMHEHHYIO CTEHKY. Teno AaBieHus .

Tema 3. OCHOBBIABUKCHUS KUAKOCTH

Meroasl omucanus aBwkeHus Jlarpamxka u Oiinepa. BuxpeBoe aBmkeHHE. YpaBHEHHUE
HEPa3pbIBHOCTHU.

Tema 4. YpaBHEeHUs! IBH>KEHUS )KUJIKOCTH

JuddepennnanpHble ypaBHEHUS JBIDKCHHST U OallaHCca SHEPTrUU HICATbHOM KHUIKOCTH.
VYpaBHenue bepHymn A 3eMEHTapHON CTPYWKH MJIEAIbHON JKUJIKOCTH. DHEPreTUYECKHI CMBICT
ypaBHeHus1 bepnymnu. I'mapaBnuueckuil cMmbicn ypaBHeHUs bepuymiu. OnpeneneHue CKOpPOCTH.
VYpaBHeHue bepHyiu Uit 371IEMEHTapHOM CTPYUKH U ITOTOKA PEAIBHOM KUAKOCTH.

Tema 5. PexxuMbI ABIDKEHUS JKUIKOCTU



Ilorepn Hamopa mo JUIMHE U B MECTHBIX COINPOTHUBIICHUSAX. PEXUMBI IBWKEHUS KUIKOCTH.
Oneitel  PeliHosbica. JlamMuHapHBI peXUM JABM)KEHHUS JKMJIKOCTH U €0 3aKOHOMEPHOCTH.
KBagpartuuneiit 3akoH comnpotuBieHus. MecTHble comnpoTuBiieHus. [loHsTue 00 SKBUBaJIECHTHOM
umHelloTepn Hamopa mo JUIMHE M B MECTHBIX COINPOTHUBIICHUAX. PEXMMBI JBUKEHUSA KUIKOCTH.
Oneitel  PeliHosibica. JlamMMHapHBI peXUM JABM)KEHHUS SKMJIKOCTH W €0 3aKOHOMEPHOCTH.
KBagpatuuneiit 3akoH comnpotuBieHus. MecTHble comnpoTuBiieHus. [loHsTHe 00 SKBUBaJIECHTHOM
JUIMHE.

Tema 6. Harop xuaxoctu

YpaBHeHHe bepHyIM U1 2J€MEHTAapHOW CTPYWKH M IIOTOKA peallbHOW KUAKOCTH. [loTepu
Haropa 1o JUIMHE U B MECTHBIX CONPOTUBJICHUSAX. PEXKMMBI IBHKEHHUS )KUKOCTH.

Tema 7. ConpoTUBIIEHUE KUIKOCTH

OnpiThl Pelinonbaca. JlaMuHapHBIA pEXUM JBHKEHUS JKUIKOCTU U €r0 3aKOHOMEPHOCTH.
KBagpatuuneiit 3akoH comnpoTuBieHus. MecTHble comnpotuBieHus. [loHsTHe 00 >KBUBAJICHTHOU
mHe.  [lpocroit  TpyOompoBoa. OOoOmieHHble napaMmerpbl. HamopHele — XapaKTepUCTHKU
TpyOOTIPOBOJIOB.

Tema 8. ['maponpuBo B ropHOM feiie

N3yuenne ruaponpuBoa ogbEMHOTO MEXAHU3MA.

3.3. ®opMBbI 1 MeTOIbI MPOBEIEHHS 3aAHATHI, IPUMeHsieMble Y4eOHbIe TEXHOJIOTHI
B npouecce npenogaBaHus AMCHMILIMHBI UCIIONB3YOTCS TPAAUIMOHHBIE TEXHOJIOTUU HapsAy ©
AKTHUBHBIMM Y MHTEPAKTUBHBIMHU TEXHOJIOTHUSMH.
Yuebnvie mexnonozuu, ucnonvzyemule 6 06pazoeamenbHoM npoyecce

CeMm | Hcnonbs3zyemble akTuBHbIE/MHTepakTuBHbIe | Konnyect
Pa3nen mucruIuinHel

ecTp 00pa3oBaTeIIbHBIC TEXHOJIOTHU BO YacOB
[ToBepXHOCTH paBHOTO
Jlexumsi-npe3eHTanus 2
JTaBJICHUS
N3yuenune 3akoHOB 5
y1 JlaGopaTopHble-TIpe3eHTalUN 2

KHMHEMATHKU XUJKOCTHU

Uroro: 4

HpI/I Jlel('l/!uOHHOIZ I’lp€3€Hmal/;uuCTy,Z[eHTBIBOOTLIaIOHa6J'II-O,I[aI-OT Marepuajl JCKOHUH, Y4daTCsia
IIpaBHUJIbHO A€JaTh IMPE3CHTAIUK, JOKJIAAbI 110 HHUM, KaK ACp>KaTCA IMPpHU AOKIaAC M KaK OTBEYATh HaA
BOITPOCKI.IIOJ PYKOBOJACTBOM IIPC€HOAABATCIIA,B PE3YJILTATE YEro AKTHUBU3UPYCTCA CaAMOCTOATCIIbHAA
ACATCIIBHOCTE CTYACHTOB, IIPOUCXOAUT OBJIAICHUEC HpO(i)CCCI/IOHaHBHBIMI/I KOMIICTCHIUSMH.

HpaKmutteCKue - npesenmayuu MOT'YT OBITH PEAIN30BaHbI nepen BBCACHHEM
HpaKTI/ILIeCKI/IXpa6OTI/I IIOKa3aHbl CTYACHTaM B Kau€CTBC [OOIIOJHHUTCIBHOI'O MaTr€puaia, TIAc
PaCIIUCbIBACTCA Ka pKJIBIH 1m1ar (TeMa «OCHOBBI,I[BI/I)KGHI/IH )KI/II[KOCTI/I»).



4. IlepevyeHb y4eOHO-METONYECKOTO ODecTIedeH s IS CAMOCTOATEIbHOI
paboTLI’06yuaIOIMXCS 110 TUCHHILIHHE

ConepxanueCPC
Ne HaunmenoBanue paznena Bun CPC Tpyno- DOpMBI U METOABI
(TEeMbl) JTUCIUTUTUHEL €MKOCTb (B KOHTpPOJA
Jacax)
1 JIBMOKCHHE KUIKOCTH Hanwcanue KOHTPOIBHON paOOTHI 12 AHanu3  TEOpPETUYECKOTO
(TeMI)I 3_7) Marcpuajia, BbIIIOJHCHUC
KOHTPJIbHBIX
3ananuii(BHeayn.CPC)
Bcero gacos 12
IIpakTHyeckne padoThl MM NPAKTHYECKUI NPAKTUKYMBbI
Ne HanmenoBanue [IpakTuueckas pabora wiu Tpyno- DOpMBI U METOIBI
paznena (Tembl) MPAKTUYECKUIN TPAKTHKYM €MKOCTb KOHTPOJIA
UCIUAILINHEI (B yacax)
1 | YpaBuenus aswxkenus | luddepeHunanbHble ypaBHEHH 2 Odopmienue paboTh
KUAKOCTU(TEMBI 4) NBUKEHUS M OajlaHca SHEpPIruu B COOTBETCTBHH C
WJICATTBHOM )KUIKOCTH. METOIMYECKUMH
YKa3aHUSIMHU no
BBITOJTHEHHUIO
MPAKTHYECKUX padoT.
2 | Hamop VpaBuenune  bepnymmum s 2 Odopmnenue paboOThI
xugroctr(Tema 6) JJIEMEHTApHOM  CTpyWKH W B COOTBETCTBUU C
MOTOKa PpPEaJbHON KUIKOCTH. METOIMYECKUMH
[Torepn Hamopa mo MJIMHE U B YKa3aHUSIMHU no
MECTHBIX COIIPOTUBIICHUSX. BBINOJIHEHUIO
PexxnMbl NBHKEHUS KUIKOCTH MPAKTHYECKUX paboT.
Bcero yacos 4
PaGora Ha npakTHYEeCKOM 3aHATUH
B nmepmon ocBoeHHMS  OUCHUMIUIMHBI  CTYJEHTHl TMOCEIAIOT  JIEKIMOHHBIE  3aHATHSA,

CaMOCTOSITEIPHO M3YYalOT JOTIOJHUTEIBHBI TEOPETUUYCCKUI MaTepuail K MPAaKTHYCCKUM 3aHSATHSM.
Kpurepusmu oneHkr pabOTHl Ha MPAKTHYECKUX 3aHATHUSAX SIBISETCSA: BIAJACHHE TEOPETUUYCCKUMH
MOJIOKEHUSIMH TI0 TEME, BBITIOJHEHHWE IMpakTUYeCKux paboT. CamocrosTenbHas padoTa CTYJIESHTOB
BKJIFOYACT MPOPaOOTKY METOAMYECKUX PEKOMEHIAIMN M JOTOJHUTEIBHOM YYEOHOW JHMTEpaTyphl B
COOTBETCTBUHU C IIJIAHOM 3aHSITHS; BBIIOJTHEHUE MPAKTHYECKUXPaOoT.OCHOBHOM (HOPMOM MPOBEPKHU
CPC sBnsieTcst poBeICHUE MPAKTHYECKUX PaOdOT U MHUCbMEHHOE HAIMMCAHHUE TTOJYyYCHHBIX PE3YJIbTaTOB
COTJIACHO METOJIMYECKUM PEKOMECHIAIIHSIM.

CogepxaHue NUCHUIUIMHBI, pa3paboTKa MPAKTUYECKUX 3aHATUNA C yKa3aHUEM OCHOBHOU H
JOTIOTHUTEIBHONU JUTEPATyphl K KaKIOMY 3aHATHUIO, a TaKKe METOJMYECKHEe PEKOMEHIAIMH K
BBITIOJTHEHUIO TIPAKTHYECKUX 3a7aHUi, 00pa3ibl MX BBITIOJHEHHS IPEACTaBICHb B MeETOIUYeCKOM
noco6uu ['ynmunun H.C. u ap. I'mapasnuka u ruaponpusog M.: MI'Y, 2001 r.

Kputepusmu [1s1 OlEeHKH PE3y/IbTaTOB BHEAYIUTOPHON CaMOCTOATEIbHONW PabOThl CTyAEHTA
SIBJISIIOTCSI:

- ypOBEHBb OCBOCHUS y4eOHOTO MaTepurana,

- YMEHHE HCIOJIb30BaTh TEOPETUUECKUE 3HAHUS MIPH BBHITIOJHEHUHN IPAKTHUECKUX padoT;

- MIPaBUJIBHOCTH BBITIOJIHEHUS MTPAKTUYECKHUX padoT;

- 000CHOBAHHOCTh M YETKOCTh HU3II0KEHUS PE3YIbTaTOB.

2CamocrosiTenpHas paboTa CTYIGHTA MOXKET OBITh BHCAYIMTOPHOH (BEIMOTHACTCS CTYACHTOM CAMOCTOATEIBHO 03 YUaCTHS
NPETofiaBaTeIs — HapUMep, MOJIrOTOBKa KOHCIIEKTOB, BBITIOJIHEHUE ITMCBMEHHBIX Pa0OT M JIp.) M ayAUTOPHOM (BBIMOIHACTCS CTYACHTOM
B ayJMTOPHH CaAMOCTOSITEIILHO MO/l PYKOBOJCTBOM IIPETIOIaBaTENs — HAIIpUMep, JlabopaTopHas WM NpakTHYecKas paboTa).
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MakcuManbHBIH Oai, KOTOPBIM CTYyJeHT MOKeT HaOpaTh Ha JIabOpaTOPHOM 3aHATHH, -
2006amna.
JlaGopaTopHble padoThl HJIH J1a0OPATOPHBIE IPAKTHKYMBI

Ne HaumenoBanue JlaGopatopHnasi paboTa uiu Tpyno- ®opMBbI U METOBI
paznena (Tembl) 1a00PaTOPHBIN MPAKTUKYM €MKOCTh KOHTPOJIS
IUCIUAILINHEI (B yacax)

1 | Kunkocts (Tema 1) l'unpocratuyeckoe naBieHUE U 2 Od¢opmiienue paboThl
JlaBnenue KUIKOCTH €ro CBOMCTBA. B COOTBETCTBUU C
(Temnr 2) METOIMYECKUMU
JIBI>KEHUE KUIKOCTH YKa3aHUSAMHA o
(Tembl 3-4) BBITIOJTHEHUIO

71a00paTOPHBIX padoT.

2 | dBwxenue xxuakoctu | M3yueHne 3aKOHOB KMHEMAaTHKH 4 Odopmiienue paboTh
(TembI 5-7) KUJKOCTH B COOTBETCTBHH C
N3yuenue METOIMYECKUMH
THJIPONIPUBOA yKa3aHUSMU o
MOABEMHOTO BBITIOJTHEHUIO
MexaHu3Ma (Tema &) 71a00paTOPHBIX padoT.
Bcero vacos 6

Pabora Ha 1a0opaTOpHOM 3aHATHH

B mepuwon ocBoeHHs  JAUCHUIUIMHBI  CTYJIEHTHI  TOCEMIAIOT  JIEKIIMOHHBIE  3aHATHSA,
CaMOCTOSITEIPHO W3YYalOT JOMOJTHHUTEIBHBIA TCOPETUUSCKUNA MaTepuan K JJA0OPATOPHBIM 3aHSATHSM.
Kpurepusmu orieHkn paboThl Ha Ja0OPATOPHBIX 3aHATHSIX SIBISCTCSA: BIAJCHUE TEOPETHUYCCKUMU
MOJIOKEHUSIMA TI0 T€ME, BBINMOJHEHHE JIabopaTopHbIX padoT. CaMocTosATenbHas paboTa CTYIEHTOB
BKJIIOYAET MPOPaOOTKY METOJMYECKMX PEKOMEHAALNNA M JOIMOJIHUTENbHON y4yeOHOW JUTEpaTypsl B
COOTBETCTBUU C IJIAHOM 3aHATHUS; BBINOJIHEHUE JIabopaTopHBIX paboT.OcHOBHON (hopMoil mpoBepku
CPC sBnsercss mnpoBefeHHE JaOOpPaTOpPHBIX pabOT W MHCbMEHHOE HAaNHCAaHHME MOJIy4YE€HHBIX
PE3yJIbTAaTOB COTJIACHO METOJAMYECKUM PEKOMEHJAIIHSIM.

ConepxkaHue NUCHMILIMHBI, pa3padoTKa JabOpaTOPHBIX 3aHIATHH C YKa3aHHEM OCHOBHOM W
JOTIOTHUTEIBHOW JUTEPAaTyphl K KaKIOMY 3aHSTHIO, a TakKe METOJIUYECKHEe pPEeKOMEHIAlMH K
BBITIOJIHEHUIO J1a00OPATOPHBIX 3a/aHui, 00pa3lbl UX BBIMOJHEHHUS MpPEICTaBICHbI B MeToInyeckoM
nocobun 1o Kypey «l mapasnukay. Jlaboparopusiii npaktukyMm. Heproarpu, 2000 T.

Kputepusimu [1si OLEHKH PE3y/IbTaTOB BHEAYIUTOPHOI CaMOCTOSTEIbHOU pabOThl CTYAEHTA
SIBJISIFOTCSL:

- YpOBEHBb OCBOEHUS y4eOHOT0 MaTepuraia;

- YMEHHE HCII0JIb30BaTh TEOPETUUECKHUE 3HAHUS ITPH BBIIOJHEHUU J1a00paTOPHBIX paboT;

— MIPaBUJILHOCTH BBITIOJIHEHUS J1a00PaTOPHBIX paboT;

— 000CHOBAaHHOCTb M YETKOCTb MU3II0KEHUS PE3YIbTATOB.

MaxkcuMmanbHbld Oaii, KOTOPBIM CTYAEHT MOXeT HabpaTh Ha jJabopaTtopHOM 3aHsTuH, - 15
Oamna.

KonTpoabHasi padora
KonTtponpsHaspaboTtarnpeanoiaraeT BHIOJIHEHUE TECTOBBIX 3aJaHHM.
TunoBoe 3a7aHne K KOHTPOJILHOM paboTe:

Bomnpoc BapuaHnt oTBera
1) Ecnu TedeHne KuaKk0CTH N30TEPMUUECKOE
1.Kakoi1 noTok HasbIBaeTcs 2) Ecniu mapaMeTpbl MOTOKA SBISAIOTCS (DYHKIUEH
OJIHOMEPHBIM? TOJIBKO OJTHOM MPOCTPAaHCTBEHHON KOOPANHATEI
3) Ecnu nBmkeHHe MOTOKA MOAYUHSETCS 3aKOHY
Hapcu
2.IToka3arenb GOpPMBI HOTOKA | IS 1)J=0
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MIPSIMOJIMHENHO-1apAJUIENIHOTO TOTOKA
paBeH

2)j=1
3)J=4

3. Yxaxure Gopmymny i pacyera
nebera ra3a B ciaydae GHIBTPALUU 110
3akoHy KpacHomombckoro.

1) Q=-[2nk/pla 2)Q=

2ntkh - (P, — P.)/v-In(R./T.)

3)mkh/yzp - X 4)Qy = 2zhc. £

Tc Par

1
. 5'(})13;_ Pg) e

4. Korga Heap3s IMOJIb30BaThCS
OCHOBHOM(OPMYJION TEOPHUH YIIPYTOTO
pexxnma?

1) B iepBbIe IOJIM CEKYH/IbI MOCIIE TyCKa
CKBa)KUHBI

2) npuuIbTpaIiK Ta3a 1o IBYWICHHOMY
3aKOHY.

3) B ciyyae ToueuHoro ctoka (mpu rc= 0)

5. Uto HEOOXOAHUMO 3HATH IS
MPAKTUIECKOTO HCCIICIOBAHMS
(UIBTPAITMOHHBIX TOTOKOB?

1)u 3HaueHHE TIOTCHIMAA (0 Ha OJTHOM M3
IPAaHUYHBIX [IOBEPXHOCTEMN

2)pacripeqieficHie KOHKPETHBIX (PH3HYSCKUX
apaMeTpoB

3)3HaueHHs TIOTCHIINATIOB (1 U 2 HA TPAHUYHBIX
MTOBEPXHOCTSX IIACTAa

6. Kakas u3 3tux Gpopmys umeer
Ha3BaHue — «popmyna Jromron»?

_E.pK_pI‘- .
nQ = - PE - B

H{— H
2) Q = k‘b. % O
2mkh -
3)Q= _ Px—Pc
Lo InR/rc

7. YTo HEOOXOAMMO clieaTh B IEPBYIO
odepeb i 00ecreYeHHs MPUTOKA
HeTH K 320010 CKBaOKUH?

1) yMEHBIITUTH Ta30BBIN (akToOp BO (pirone
2) MOBBICUTH IJIACTOBOE JABJICHUE Pk, CO3/1ATh
Jenpeccuro Ap = pe- Pe

3) IPpUMEHUTDH TEXHOJIOTHH, TTO3BOJISIONINE
CHU3UTH 3a00MHOE aBJICHUE P

8. Kakoii sBasgeTcs 3aBUCUMOCTE 1€0nTa
OJIHOPOJTHOM KUAKOCTH OT JACTIPECCUH
npu GUIBTPAIMOHHOM Tporiecce?

1) norapudmuueckoi
2) TMHEWHOH

3) HeMMHEHHOH

4) mapabomuecKou

9.VkaxuTe BEIUYUHY
I0MAAU(PUIBTPALUU® TS
IJI0CKOPaIUaIbHOTO TMOTOKA

1) o(r)=L-B
2) o(r) = nr?
3)o(r) =2xhr

10. OnpenenuTh IeNPECCHIo, €CITH
JaBJeHuE B KOHTYpe 5,12+ 10*Tla, a B
ckBaxkune 3,92-10% Ia.

1) 20,07-10% ITa
2) 1,306-10*ITa
3) 1,2-10% ITa

Kputepun o1ieHKH KOHTPOJIBHOM paboThI:

30 OamnoB BeicTaBisiercs 3a 100% mnpaBUIIBHBIX OTBETOB, B KOTOPOW OTCYTCTBYIOT (haKTHUECKHE
omnOku. 25 6amoB - 3a pabory, B KoTopoi nomymieHa | Qaxruyeckas ommbka. 20 OamnoB — 3a
paboTy, B KOTOpOi momymieHsl 2 omubku. 15 GamnoB — 3a pabdoty ¢ 3 ommbkamu. 10 Gamma — 3a
paboty ¢ 4 ommOkamu. 5 Gamna — 3a paboty ¢ 5 ommnbkamu. PabGora, BeiosHEHHas Oosee yeM ¢ 6

OI_HI/I6KaMI/I, HC OICHUBACTC.




5. MeTtoanyeckue yKazaHus Ui 00y4arOUIMXCsl 10 OCBOCHUIO TUCHUIINHBI
MCTOILI/I‘IGCKI/IG YKasanuvsg Jis1 TOMOIIH O6y‘IaIOHlI/IMCSI B YCOCHIHOM OCBOCHHUHM JUCHUILIJIMHBI B
COOTBCTCTBUH C 3aIlVIaHUPOBAHHBIMHA BUJIaMU yII66HOI>'I 1 CaMOCTOSTEIbHOM pa6OTI)I 06yqa}01111/1xc;1:
1. l'ymunun H.C. u ap. I'mapasnuka u rugponpusog M.: MI'Y, 2001 r.
2. KonppareeB A.C. ['uapaBirka u ruIpoOIHEBMONIPUBO/I[ DIICKTPOHHBIN pecypc]/MeToandecKue
pexomenganuu/ M.: MITABT, 2012 r. — 47 c. htth://www.iprbookshop.ru/47928.

Meroanueckue ykazanus pasmeriersl B C/I0 Moodle:http://moodle.nfygu.ru
PeldTHHrOBBIH perJiaMeHT Mo JUCUMILIHHE:

Bua BeinoJsinsiemoii yueonoii padorsl | Kommuectso | Kommgectso Ilpumeuanue
(KOHTPOJIMPYIONIME MATEPHAJIBI) 6autoB (Min) | 6amtoB (Max)
Ucnvimanus / Bpewms, uac
@opmvr CPC
[TpakTHdeckue 3aHITHE 16 JI3*2=32 | 101I13*2=24 | 20 I13*2=40 3HAHHUE TEOPHH;
BBIITOJTHEHUEC
J1a0opaTopHOU PabOThI
JIaGoparopusbie 3ansatue | 20 JI3*2=40 | 10 I13*2=18 | 15 I13*2=30 3HaHWE TEOPHH;
BBIITOJTHEHUEC
JabopaTOpHON PaOOTHI
KonTtponsHas paborta 12 18 30 B [IMCbMEHHOM BHU/IE,
WH/IMBUyalIbHBIC
3aJlaHus
3ager 4
HTroro: 84 60 100 Munumym 6006.

6. @OH/1 OLIeHOYHBIX CPEACTB AJs NPOBeJAeHUSs MPOMEeKYTOUYHOI aTTecTalluu 00y4aommXxcs 1o
AUCHUILINHE
B cootBerctBum ¢ . 5.13 Tlonoxkenus o 6amnbHO-peiiTuHTOBOM cucteMe B CBDY (yTrBepKaeHHBII
npuka3zom pektopom CBOY 21.02.2018 r.), 3auet «cTaBuTCA Mpu Habope He MeHee 60 OanioBy.
Takum oOpaszom, mporeaypa 3aueTa He MPeayCMOTpeHa
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7. IlepeyeHb OCHOBHOI1 M IONIOJTHUTEJIBLHOM Y4eOHOH JTUTEePaTyPhbl, HEOOXO0AUMOI1 IJIs1 OCBOCHUS

AMCIHILTHHBE
Ne ONeKTpOHHBIE
ABTOp, Ha3BaHKE, MECTO M3JIaHMS, Hasnuaue BH@;IHESMT Toqlffalélgz a
W3aTeNLCTBO, TOJ] U3JaHUs yueOHOMH rpuda, CBDY. xosi- « e)(IJ cyH Kommuecto
JIUTEPATYPHI, BHJ] M XapaKTEPHUCTHKA HHBIX BUJI B(; (HaI/II:I)VIe}}If(I))BzHI/I CTY/ICHTOB
MH(OPMAaLMOHHBIX PECYPCOB rpuda SKEMILTPOB e DBC. B
CBOY)
OcHoBHas HTeparypa’ 20
1 | KoumpateeB  A.C. T'mppaBnmka
N YMO . .
THJIPOITHEBMOITPHUBO [DnexrponHbIiA - htth://www.iprboo
BY3o0B PO B

pecypcl/mMeronuyeckue — pEeKOMEHIAIUH/ obmactu ] kshop.ru/47928.

M.: MT'ABT, 2012 . — 47 c.
2 | 3emroB B.M.. I'unpasiuka. M.:

W3natenscTBO Accommanuu | MO u H PO 2 -

CTPOUTENBHBIX BY30B, 2007 1. — 352 ¢
3 | Jlammes H.H. l'unpasnuka. M.:

Axanemus, 2008 . — 269 c. MO nH Pd 15

JlononHUTENBHAS JINTEPATypa 20

1 | BooBuuenko B.M., TumodeeBa T.E..

Meroanueckoe mocobue Mo Kypcy TH(®) ATY 25 i

«['uapaBnukay. JlaGopaTopHbIit

npaktukyM. Hepronrpu, 2000 r.
2 I'ymumun H.C. u gp. T'mapaBnuka wu BIII 20

rugponpusog M.: MI'Y, 2001 r.
3 | Kimmenko A.B., 3opuHa B.M..

Teopernueckue OCHOBBI TEIIOTEXHUKH. BIII 10

M.: MBU, 2001 r.

3 Jlns ynoGcTBa IPOBEIEHHUS €KETOHOTO OOHOBIIEHHS TIEPEHsT OCHOBHOM M JIOMOJHUTENBHON Y4e0HOMN TUTEPaTyphl
€KOMEHIYeTCsl pa3MellaTh pa3/iel 7 Ha OTIeIbHOM JIHCTE,C 00513aTeIbHOW OTMETKON B YueOHOW OnbdianoTexe.
b
4 PekoMeH IyeTCsl yKa3bIBaTh He 6onee 3-5 NCTOYHUKOB (C Tpudamu).
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8. [lepeuenn pecypcoB HH(POPMAINMOHHO-TEJIEKOMMYHHUKANMOHHOI ceTH « AHTepHeT» (1as1ee

1.

2.

o

N =

4.

ceTb-MHTEpHET), HEOOXOAMMBIX /ISl OCBOCHHS M CLHHMIIJIMHbI

I'opuoe neno. MHbOpMamOHHO-CIIPABOYHBIH CAHT O TOPHOI MPOMBIIIUIEHHOCTH

URL: http://www.mwork.su

Caiit MunmucTepcTBa NMPOMBIIUICHHOCTH W 3HepreTukd P® HoBoctu m HOopMmaTHBHas 0Oa3a
IIPOMBIIIJIEHHOCTH U 3HEPT€TUKU

URL: http://www.minenergo.gov.ru

Caiit Pocrexnanzopa P® Matepuansl 1o 0e300acCHOCTH B TOPHOM MPOMBILUIEHHOCTH

URL: http://www.goshadzor.ru
Kazaxcranckuii ropHo-npomsinuieHHbIM noptan. Ccbliku Ha MHTepHeT-pecypchl MO TOpHOM
TEMaTHKE

URL: http://www.mining.kz
VYroneusrii nopran URL: http://rosugol.ru
Briciiee ropHoe oOpa3oBaHHe: HHTEPHET NOPTal. YueOHO-MeToanueckoe oobenuHenne BY3os
P® 1o o6pasosanwuio B 061actu ropuoro geiaa URL: http://www.fgosvo.ru

Caiimbi 2#CypHAN08 NO 20PHOU MeMamuKe:

Vroas URL: http://www.rosugol.ru/jur_u/ugol.html

Topubrit sxxypuan URL: http://www.rudmet

['opHas MpOMBIIITIEHHOCTH

URL: http://www.mining-media

I'oproe o6opymoBanue u anekrpomexannka URL: http://novtex.ru/gormash

5. I'mokayd URL: http://karta-smi.ru

9. Onucanne MaTepUAIbLHO-TEXHUYECKOIH 0a3bl, HEOOX0AUMOIi /151 OCYIIeCTBJIEHUS
00pa3oBaTeIbHOIO Mpolecca Mo JUCIUIINHE

Haumenos
aHue
Buabl yueOHoO# | cienuaJiu-
padoThbI 3UPOBAHH
IlepeyeHb OCHOBHOTO
(JIekumus, bIX
Ne o0opynoBanus(B T.4. ayauo-,
HanmeHnoBaHMe TeMbl NPaKTUY. ayuToOpHu
n/n . BU/JICO-, Tpaduueckoe
3aHATHS, i,
COTIPOBOXKJICHUE)
CeMHUHAPBDI, Ka0MHETOB
Jabopar.pa0.) ,
Jabdoparop
il ¥ np.
1. | XKungkoctb
Buneoponuku
2 | JlaBneHue KUJIKOCTH
A 506 [Ipe3enTanuu
3 | JIBM>KeHHE KUAKOCTH JI, IIP,JI0 .
AS11 IImakaTel ueprexei
N3yuenue ruaponpuBoaa
4 PykoBOJICTBO 1O 3KCILTyaTalyu.
MIOJJbEMHOT'0 MEXaHU3Ma
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10. Ilepeyensb uHGOPMAIMOHHBIX TEXHOJIOTHii, MCIOJIL3yeMbIX PH OCYIECTBJIEHHH
o0pa3oBaTeIbHOIO NMpoIecca M0 JUCIUIINHE, BKJIYAs NepevyeHb NPOrPaMMHOro odecredyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTEM
10.1. Iepevyenp HHGOPMALMOHHBIX TEXHOJIOTUH, HCIIOJIB3YEMBIX MPU OCYLIECTBICHUN
00pa3oBaTeIbHOTO MpoIlecca MO0 AUCIUILTIHE

IIpn ocymecTBaeHM 00pa3oBaTENBHOIO MpoLEecca MO  JUCLUIUIMHE HCIOJIB3YIOTCS
cienyonre nHPOpPMalMOHHbIE TEXHOJIOTUU:
. UCIOJIb30BAHME HA  3aHATHSAX  DJIEKTPOHHBIX  M3JaHUN  (YTEeHHE JIeKUud ¢
UCIIOJIb30BAHUEM  CJIAW-TIPE3CHTALN,  JJICKTPOHHOTO  y4eOHOTO  TOCOOMs),  BHICO- H

aynuomMarepuanoB (uepe3 MHTepHer);

o OpraHu3aius B3auMOJICHCTBUS C 00yYalOLIUMUCS TTOCPEACTBOM 3JIEKTPOHHOM MOYTHI U

C10 Moodle.

10.2. TlepeveHb MPOrpaMMHOTO OOECTICUCHUS
-MSWORD, MSPowerPoint.

10.3. [lepevyeHb HHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM

He ucnons3zyrores.

B mepedyHe MOryT ObITh yKa3aHbl Takue WH()OPMAIMOHHBIE TEXHOJOTHH, KAaK HCIIONb30BAHUE HA 3aHATHAX DJIEKTPOHHBIX M3JAHHI (YTEHHE JIEKUH i C
HCIONIb30BAaHHEM CIAWA-TIPe3eHTAIl[H, JJIEeKTPOHHOTO Kypca JeKIui, rpadudeckux OOBEKTOB, BHICO- aydumo- MaTepHanoB (depe3 IHTepHer),
BUPTYaJIbHBIX J1a00paTOpHil, IPaKTHKYMOB), CICHHATN3HPOBAHHBIX H O(UCHBIX MPOrpaMM, HH(GOPMAIHOHHBIX (CIPAaBOYHEIX) CHCTEM, 0a3 JaHHEIX,
OpraHH3anys B3aNMOACHCTBUS ¢ 00YJaIOIIMECS IIOCPEICTBOM IEKTPOHHON MOUTEL, (opyMoB, MIHTepHET-TpyII, CKalill, 4aTbl, BUIEOKOH(EPEHIICBA3b,
KOMIIPIOTEPHOE TECTHPOBAHUE, NUCTAHIMOHHBIE 3aHATHA (OJNHMNHUAAbl, KoH(epeHnuw), BeOUMHAp (CeMHHAp, OpraHM3OBAHHEIA depe3 IHTepHer),

TIOATOTOBKA ITPOEKTOB CUCIIOJIB30BAHUEM DJIEKTPOHHOTO 0(1)1/1ca i 060.)'10‘11(1/[) " T.II.
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JIUCT AKTYAJIM3AIIMA PABOYEN TPOTPAMMBI JIJUCHUILIAHBI

b.1.5.22.04T'uapomexanuka

VYueOnsbIii Buecennble U3MEHEHUS IIpenonasarens IIporokoin 3acenanus
rof (®HNO) BBIITYCKaIOIIEH
kadenpoi(aTa,HoMep),
®UO 3aB.xadeapoi,
MOJITUCH

B mabnuye ykaszvieaemcs moavko xapakxmep usmeHeHull (Hanpumep, usmeHeHue membl, CNUCKa UCIMOYHUKO8 NO meme Ui
memam, cpeocms NPOMEdCYMOUHO20 KOHMPOsS) C YKasaHuem NyHKmoe pabouell npoepammvl. Camo coodepoicanue
UsMeHeHull OPOPMIAEMCA NPUTIONHCEHUEM NO CKBOZHOU HYMepayu.
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