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®OH/I OHEHOYHbIX CPEACTB 11O JUCHUIIVIMHE

1. OOumue cBeaeHus

1. | Kadenpa

["opHoro aena, Hayk 0 3emiie U Mpupo1000yCTpOrCTBa

Kon u
HaIpaBJICHHOCTD (TIPOGUIIH)

CIICINaJIbHOCTD,

21.05.05 ®usnueckre Npouecchl TOPHOrO WM He(Tera30Boro
pon3BOACTBA, PH3MYECKHE MPOIECCH TOPHOTO POU3BOICTBA

JIACITATITIHEI)

3. | ducuuruinaa (MOIyIib) I'mppomexanuka
KonuuecTBO 3TanoB GhopMHUpOBaHHS
4. | xomnerenuuid  (pasmensl, Temsl | 10

2. [lepevyeHb KOMIIETEHIIMH

Koa m HanMeHOBaHHE KOMITETEHIIUH

Koa n HanMeHOBaHHE HHAMKATOPA AOCTHKEHHSI KOMIIETeHIIHH

OIIK-3. CmocobeH TPUMEHATH METOIBI
(GyHIaMEHTANbHBIX W MPHUKIAMHBIX HAYK
NPU  OLCHKE JKOJOrWYECKH Oe30MacHoro
COCTOSIHHSL ~ OKpYJXKalolied  Ccpeapl  MpH
IOOBIYE u  mepepaboTKe  TMOJIE3HBIX
HCKOMAaeMBbIX, B TOM YHCJIE MPH OCBOCHHUH
pecypcoB mienbha MOpel U OKCaHOB

OIIK-3.1. IlpumeHseT OCHOBHBIE 3aKOHBI pa3BUTHsI  OOILECTBa,
€CTECTBECHHBIX HayK M MAaTEMaTHKH B COOTBETCTBHH C IpoduieM cBoer
po¢eCCHOHANBHON IS TeIbHOCTH.

OIIK-3.2. [lpuMeHseT OCHOBHBIC HAy4YHBIE 3aKOHBI W METOIBI IS
peIIeHUS SKOJIOTHYECKHX 3aJad B COOTBETCTBHH C TpodmieM cBoei
po¢eCCHOHANBHON eI TeIbHOCTH.

OIIK-3.3. Bnageer OCHOBHBIMH METOAAMH OLIEHKH DKOJOTHYECKOTO
COCTOSIHUS OKPYKAIOIIEH CPeJIbI.

OIIK-15. Crocoben OCYILECTBIIATh
TEeXHUYECKOE PYKOBOACTBO
TEXHOJIOTMYECKUMH  JIaOOpaTOpusAMH  Ha
TOPHBIX HJIH  He(TerazoBoJOOBIBAIOLINX
NPOU3BOACTBAX  C  ILEJBI0  KOHTPOJIA
napaMeTpoB  IMPOLECCOB  JOOBMH |
nepepabOTKH  MOJIE3HBIX  HMCKONAEMBIX,

CTPOUTEILCTBA U OKCILTyaTalluX MOJA3E€MHBIX
COOpYKEHUHN

OIIK-15.1. [IpoBoauT paboTy TEXHOJIOTHYECKUX Ja00paTOpuil Ha TOPHBIX
UK HedTerazoBo100bIBAIOIINX MPOM3BOJICTBAX, MPOBO/INTH
WCCIIEIOBAaHMSI KavyecTBa IPOAYKIMH C LENBI0 KOHTPOJS MapaMeTpoB
npoueccoB  J00BYM W NepepabOTKM  TONE3HBIX — MCKONAEeMBIX,
CTPOUTENBCTBA U SKCIUTYaTALMH OA3EMHBIX COOPY KEHHH.

OIIK-15.2. Ucmomp3yeT HayYHO-TEXHHUYECKYHO HWH(POPMALUIO UL
KOHTPOJISI ~ COOTBETCTBMSI ~ KayeCcTBa  BBIIYCKAEMOW  NPOAYKIMH
TpeOOBaHUSIM CTaHAAPTOB.

OIIK-15.3. PaspabarbiBaeT, COIJIaCOBBIBAET W  YTBEPXKAAeT B
YCTAQHOBJICHHOM  TOPSAJKE TEXHUYECKHWE, METOJMYECKHe U  HUHbIe
JIOKYMEHTBI, PErjJaMeHTUPYIOIHE MOPAJOK BEIEHHS TEXHOJIOTHYECKOTO
KOHTPOJISI HAJl KAYECTBOM BBIITYCKAaEMOW TPOYKIHH.

OIIK-16. Cnocoben HCIIO0JIB30BaTh
TEXHUYECKHUE CPEICTBA ISl OLICHKH CBOMCTB
TOPHBIX IOPOJ ¥ COCTOSHUSI MAacCHBa, a
TaKkKe WX BIUSHHS Ha  [apaMeTpbl
MIPOIIECCOB JIOOBIYH, nepepaboTKu
MHHEPAILHOTO CBIPbsI, CTPOMTEIILCTBA H
9KCIUTYaTaI[UH [TO3EMHBIX COOPYIKCHUM

OIIK-16.1. DxcmmyaTHpyeT TEXHUYECKUE CPEACTBA I OIIEHKHA CBOWCTB
TOPHBIX MTOPOJ] M COCTOSTHHSI MacCHBa, a TAK)KEe MX BJIMSHUS Ha MapaMeTphl
MpOoLECCOB JOOBIUH, IepepabOTKN MUHEPAIBHOTO CHIPBS, CTPOUTEIHCTBA U
9KCIUTYaTalMH TIOA3EMHBIX COOPY KEHHH.

OIIK-16.2. YcraHaBnuBaeT 3HauCHUs (PHU3UKO-TEXHHUYECKUX MapaMeTpPOB
MOpo/a, HEOOXOMWMBIX JUISl pacdeTa pPEeKUMOB pPabOTBI  TOPHOTO
000pyI0BaHUs B IpoIeccax T00bIIH, MepepaboTKH MHHEPAIBHOTO CHIPHS,
CTPOWTENBCTBA M HKCIUTyaTaIlMH OJ3EMHBIX COOPYKEHHH.

OIIK-16.3. JleMOHCTpHUpYyeT yMEHHsS HCHOJIB30BaTh TEXHHUYECKHE
CpeICTBa Uil OLEHKH CBOMCTB TOPHBIX HMOPOJI W COCTOSHHUS MacCHBa, a
TaKKe MX BIMSHHUSA Ha IapaMeTpbl IMPOIECCOB NOOBIUHM, IepepabOTKH
MUHEPAJIbHOTO CBIPbSl, CTPOUTENbCTBA M OKCIUIyaTallUH IOA3EMHBIX
COOPYKEHHH




3. Kputepunu u nokasarejim OlleHUBAHMS KOMIIETEHIMI HA pa3JIMYHBIX ITAanax ux GopMuUpoBaHus

Jrtan ¢popMupoBaHus

KpuTepnu u nokaszaresu oleHUBAHUS KOMIIETEHIU

DopMBbI KOHTPOJISI

KOMIleTeHU MU (pa3iebl dopMupyemMasi KOMIETEHIUA Hnjmkaropbl copmupoBaHHOCTH
P > pMUpY KOMIIeTEHUM U 3HaTh: Ymern: Baangers: pmup o
TeMbl JMCLHUILIHHbI) KOMIIeTeHIUI
OIIK-3. Cnoco6en mpumensats | OIIK-3.1. [Ipumenser ITonsaTs
. OCHOBHBIE CBOICTBAa | IOCTaBJICHHYIO
Baexenne. CBoiicTsa 1 MeTOIbl (PYHIaMEHTaJIbHBIX M | OCHOBHBIE ; 3aKOHBI S o c06yan,
MAPAMETPHI COCTOSHHUS NPUKIAAHBIX HAyK IPU OLIEHKE | pa3sBUTUS o01recTBa, Y, P
JKIIKOCTH 9KOJIOTUYECKU 0€30MacHOr0 | ECTECTBEHHBIX ~HayK M | Fa3000pa3HOro HEoOX0AUMYIO
COCTOSIHUSL OKPY>KaIOIIEH cpelbl | MaTeMaTHKH B | COCTOSIHHUS BeIECTBAa | MH(OPMAIIHIO IS OCHOBHBIMU
npu  700bMe U IepepadoTKe | COOTBETCTBHHU C MPOQHiIeM €€ peleHus 3aKOHaMHU
MOJIC3HBIX HCKOMAEMbIX, B TOM | CBOCi mpodeccHoHaTbHON YMersb pemath paBHOBeCUS YerHsli onpoc.
Yyce NMPU OCBOSCHHM PECYpPCOB | NEATEIBHOCTH. 3a/1a4uu BSI3KUX Pemenne 3amau
menb(a Mopelt 1 OKeaHOB OIIK-3.2. Ipumensier | OCHOBHBIE CBOMCTBA | B3aUMOJEHCTBUA KHUJIKOCTEN U
OCHOBHBIE HAy4HBIC | JKUIKOIO U TTOKOSIIICHCS ra3oB
I'mppocratuka
3aKOHBI W METOABl Ul | Ta3000pa3HOTO JKUIKOCTH CO
pELICHUS]  DKOJIOTHYECKUX | COCTOSHHSA BEHIECTBA | CTEHKAMH COCYy.a, B
3a71a4 B COOTBETCTBHM C KOTOpOM OHa
pogueM cBoeil HaXO0JUTCS
npoQeCcCHOHATBHOM . MeToaukoit
OcHOBHBIE CBOMCTBA
Kunematuxa JeSITeTbHOCTH. ITpumensTs Mozenu | pacuera
KHUJIKOTO U
MOTEHIMAJILHBIX U OIIK-3.3. Bnageer 43006DA3HON0 TEUEHUsI )KUAKOCTH | TPyOOIPOBOIOB
BUXPEBBIX MOTOKOB OCHOBHBIMH MeTOoZaMU p u rasa JUTS XKUJKOCTH U
COCTOSIHHUS BEILIECTBA
OLIGHKH  IKOJIOTHYECKOTO rasa
COCTOSIHUSL ~ OKpY>Karouiei Vero [IpumensTh VYcrHblit onpoc
JIOBUS
OCHOBHBIE 3aKOHBI U cpenEl. HCIIOJIb30BAHUS OCHOBHOC Pemwerye sazad,
OIIK-15. Cnocoben | OIIK-15.1. IIpoBoaut ypaBHEHHE Mertokoi BBINIOJTHEHHE H 3aIUTA
YpaBHEHHUSI CTAaTUKU U TUAPABINYECKOIO N
OCYLIECTBJIATD TEXHUYECKOe | pabdoTy TEXHOJOTHUYECKIX THIPOCTATUKHU H pacdeta 1a0opaTopHON paboThI
JIMHAMUKU UAE€ATbHBIX U N TOPHOAOOBIBAIOIIETO
N PYKOBOJCTBO nmabopaTopuif Ha TOPHBIX ypaBHEHHE TpyOOTIPOBOIOB
pEaNbHBIX KUAKOCTEH. 00opynoBaHUs
. | TexHOIOrM4eCKUMU W Bepnaymmmn JUTSL )KUJKOCTH U
I'mppomexanuka ynpyroi MPUMEHHUTEIBHO K
- ma00paTOPUAMHU HA TOPHBIX WM | He(Tera3oBO00BIBAOIIIX JUTSL peLIeHUst rasa
HEBSI3KOH KUIKOCTH KOHKPETHBIM
He(Tera30Bog00BIBAIOIINX MIPOU3BOJICTBAX, s34 MPaKTUYECKHUX
qam
MIPOU3BOJICTBAX c LIENBI0 | POBOANUTH HCCIIECIOBAHUS A 3a1a4
KOHTPOJIS apaMeTpoB | KadyecTBa INPOAYKIHH C Hapikamu
IIpo1EeCCOB 210651‘11/1 U | OCJIbIO KOHTPOJIA MCTOJIBI pemenus OLICHKU
nepepaboTKu MOJIE3HBIX | MapamMeTpoB MPOIIECCOB | 6a30BBIX 3a7a4 peaNBHOCTH YcrTHbll onpoc, pelieHue
JIBr>xeHre HaOPHBIX Pemats npsimyto u
HOTOKOB BA3KO HCKONIAEMBIX, CTPOMTENbCTBA M | HOOBIYM M IIEpepabOTKM | THAPOCTATHKHU U OBPATHYIO 3a8a4H MOJTy4aeMbIX WIIM | 3ajad, BRIIIOJTHEHUE 1
KITKOCTH JKCIUTyaTaluu HOJA3EMHBIX | IIOJE3HBIX  HMCKONAEMBIX, | TMAPOAMHAMUKH mﬁ aBJ}TIHKH HCCIIeIYeMBIX 3amurTa 1abopaTopHOn
COOPYKEHUM CTPOUTEIILCTBA U | pealibHBbIX P THIPOMEXaHIYEeC | PabOTHI
SKCIUTyaTallud TOJ3EMHBIX | KHAKOCTEH KHX IIapaMeTpoOB

COOPYKEHHIA.

B UX YHUCJIOBOM




Irtan ¢popMHpPOBaHUS
KOMIIeTeHIIUH (pa3/eJbl,
TeMbl TUCHUTIIHHBI)

rI/I,I[paBJ'II/I‘IGCKI/Ie
COIIPOTUBJICHUA

BsaumoneiictBue TeiI €
IIOTOKOM KHUIKOCTH

®opmupyeMasi KOMIeTEeHI U

OIIK-16. Cnocoben
HUCIIOJIB30BATh TEXHUYCCKUEC
CpeAcTBa [JIsl OLIEHKU CBOMCTB
TOPHBIX TIOPOJA HU COCTOSAHUA
MacCuBa, a TaKXe WX BIMSHHS

Ha  [apaMeTpbl  IPOLECCOB
J00bI4H, nepepaboTku
MHUHEPAIBEHOTO CBIpBS,

CTPOUTENBCTBA U DKCIUTyaTaluu
MIO/I3€MHBIX COOPYKEHUI

NuauxaTopsl
KOMIIeTeHIIUH
OIIK-15.2. Ucnone3zyer
HAYYIHO-TEXHUYECKYIO
HHPOPMALIHIO TUTS
KOHTPOJISI ~ COOTBETCTBHS
KauecTBa  BBIIIYCKAaeMOM
MIPOXYKIUK TpeOOBaHHMAM

CTaH/IapTOB.

OIIK-15.3.
PazpabarsiBaer,
COTJIACOBBIBAET u
YTBEPKIAET B
YCTQHOBJICHHOM  TIOpSIKE
TEeXHUIECKUE,
METOIMYECKHE W  HHBIC
JOKYMEHTBI,
peraMeHTHPYIOIINE
TIOPSIIOK BEICHUS
TEXHOJIOTHYECKOTO

KOHTpPOJII HaJ, KaueCTBOM
BBIITYCKaeMOW MPOAYKIIUH.
OIIK-16.1.
OKcIuTyaTupyeT
TEXHUUYECKUE CPEICTBA IS
OLICHKM CBOMCTB T'OPHBIX
OpoJ u COCTOSIHUS
MaccuBa, a TakXke HX
BIMSIHAS Ha TapaMeTpbl

MPOLIECCOB JIOOBIYH,
nepepaboTku
MHHEPAIBHOT'O CBIPbA,
CTPOUTENBCTBA u
OKCILUTyaTalluu MOJA3C€MHBIX
COOpYKEHHUII.

OIIK-16.2.

KpnTepml H TMMOKa3aTeJIu OCHUBAHUSA KOMHeTeHHI/lﬁ

®opMBbI KOHTPOJISA

c(hopMHPOBAHHOCTH
3HaTh: YMmerhb: Baanern: popvup .
KOMIIeTEHIM I
BBIpAKEHUU
IIpumensaTs
OCHOBHBIC 3aKOHBI

MEXaHHUKHU KHUIAKHUX
u ra3000pa3HbIX
cpen npu paboTte Ha

.. TOPHOPYTHBIX .
MeTons! pacuéra Pacueramu Ha YCTHEIH ompoc, penieHue
MPEIIPUATHIX
MPOCTBIX M CIOKHBIX | S OCHOBaHHUU 3aJ1a4, BBIITOJHEHUE U
TUIPABITNIECKUX P THIIOBBIX 3aIuTa J1abopaTopHOn
N SHEPTEeTHUCCKUE
ceTeit METOIHK. paboTsI
MOTEPH TIpH
IIBHKEHUU
peanbHBIX
JKUJIKOCTEN B
THJIPABIMYECKUX
cucTEMAax
Pemenuem
npobiem npu
pa3Benke
MECTOPOXKIEHUI
PaccunreiBaTh MOJIE3HBIX
. XapaKTePUCTUKHI HMCKOITAEMBIX 1
MeToms! pacuéra
nporecca onpeaeNeHu!
MIPOCTBIX U CIOKHBIX Brimonsenue u 3amura
HCTEYEHUS MpeIBapUTEIHHBI N
THJIPABIHYECKUAX . nabopaTopHOH pabOTHI
cereit JKHUIKOCTEN M3 X TPaHUI]

OTBEpPCTUH U
HacaloK

TOPHBIX OTBOJIOB
JUIs
CTPOWTEIIECTBA U
9KCIUTyaTaIuH
TOPHBIX
NIPEANPUSATHI




Irtan ¢popMHpPOBaHUS
KOMIIeTeHIIUH (pa3/eJbl,
TeMbl TUCHUTIIHHBI)

8. OcHOBBI TeOpUU
¢bunbTpanum

9. MopenupoBaHue
THIPABIMYCCKIX
MPOIIECCOB

10. DnemeHTHI TeOpHUr
pa3MepHocTel

®opmupyeMasi KOMIeTEeHI U

NuauxaTopsl
KOMIIETeHIIUH

VYcraHaBiaMBaeT 3HAYCHHMS
(U3NKO-TEXHUIECKUX

apaMeTpoB nopoJ,
HEOOXOIUMBIX IS
pacueTa peXUMOB Pa0OTHI
TOpHOrO 00OPYIOBaHUS B

npoueccax JOOBIYH,
nepepaboTKu
MHHEPAJIBHOT'O ChIPbA,
CTPOUTENHCTBA u
OKCIUTyaTalluu MOJA3CMHBIX
COOpYKEHHUII.

OIIK-16.3.
JleMoHCTpUpyeT  yMEHHSA
HCII0JIb30BATh

TCXHUYCCKHUE CPEACTBA AJId
OIICHKH CBOICTB TOPHBIX
nopoa n COCTOSAHHA
MacCuBa, a TakKXE Ux
BJIMAHUA Ha MOapaMeTpbl

MIPOLIECCOB JI00ObIuH,
nepepadoTKu

MHHEPAILHOIO CBIPBA,
CTPOUTENHCTBA u

9KCIITyaTally HOA3EMHBIX
COOPYXEHUI

KpnTepml H TMMOKa3aTeJIu OCHUBAHUSA KOMHeTeHHI/lﬁ

(DOI)MI)I KOHTPOJIA

copmupoBaHHOCTH
3HaThb: Ymersn: Baaners: bopmup .
KOMIIeTeHIHIi
3HaHueM
3aKOHOMEPHOCTE
Ucnoap3oBaTh ¥ TIOBeACHUS 1
METOIBI yIIpaBICHUS
BBITTOJTHEHHS CBOWCTBAMH
Metons! pacuéra THIPaBIMYECKUX TOPHBIX TOPOA U
MPOCTHIX M CIOXKHBIX | IKCIIEPHIMEHTOB, COCTOSIHUEM
THIPaBIMYCCKUX MMEIOIUX MECTO B | MaccuBa B
N DKcnpecc-onpoc Mo
ceTeil U OCHOBBI TEXHOJIOTHYECKHIX mporeccax
N OCBOEHHBIM JIOMa
pacuéra mporeccax JOOBIYH U
. CaMOCTOSITEILHO
(UITBTPAMOHHBIX MO3eMHOM nepepadoTKu
TEPMUHAM U TIOHSITHSIM
3amad, pa3paboTku TBEPJIBIX
BCTPEYAOIINXCS B TIOJIE3HBIX TTOJIE3HBIX
TOPHOM [1eie HCKOTIaeMBIX, HCKOTIaeMBIX, a
0000mare TaKXe MpH
MTOJTyYCHHBIC CTPOHTEIECTBE H
Pe3yIBTATHI AKCILTyaTaI[uH
TOJI3EMHBIX
COOpYKEHU I
[IpumensTs
OCHOBHBIC 3aKOHBI
3HaTh TEOPUIO MopaenupoBaTb DKcnpecc-opoc Mo
MEXaHUKH JKUIKIX
nojoous Oe3o0macHbIe OCBOEHHBIM JIOMa
M Ta3000pa3HbIX
THPOMEXaHHMYCCKIX MPOU3BOJICTBEHH | CAMOCTOSITENTLHO
cpen U MOJIeNH
MPOLIECCOB bI€ TIPOIIECCHI TEPMUHAM U TOHSITHSIM
TEUEHUS KUIAKOCTH
Y Taza
Mertomamu
TEOpUHN TOI00Us
IIpumensaTs p FODI
U pa3MEPHOCTEN
OCHOBHBIE 3aKOHBI
B Iporieccax DKcnpecc-onpoc Mo
[Tpubmmxennoe MEXaHUKH KUJIKUX
JBYDKCHUS OCBOEHHBIM JIOMa
noooue u U Ta3000pa3HBIX
JKUJIKOCTH M Ta3a | CaMOCTOSTEIHHO
MOJICITUPOBAHHE cpel v MOJeIT!

TCUCHUA ) KUJIKOCTHU
nurasa

H OCHOB
MOJETUPOBaHUS
TUIPOMEXaHUueC
KHX SIBJICHUH

TCPMHUHAM U NOHATUAM




4. KpuTepnu U IKAJIbI OLCHUBAHHUSA

4.1. 3a oTBeTHI HA YCTHOM ONPOCE BHICTABJISAIOTCS 0AJ1JIbI
ITporeHT NpaBUIIBHBIX OTBETOB Jo 60 60-80 81-100
KoimuectBo 0amioB 1 2 3

4.2. 3a pemieHue 3aj1a4 BbICTABJISIOTCS 0aJLJIbI

4 Qamnma — CTYIEHT pelIil BCE PEKOMEHIIOBAaHHBIC 3a7aud, MPABUIBHO W3JIOXKWI BCE
BapHUaHThl UX PEIICHHs, apryMEHTHPOBAB HMX, C 00s3aTEIbHOM CCBUIKOH Ha COOTBETCTBYIOIIHUE
HOPMATHBBI (€CJIU 10 COACP>KAHUIO 3TO HEOOXOAUMO).

3 Oaia — CTyJeHT pemin He MeHee 85% peKoMeHI0BaHHBIX 3a/1a4, MPaBUILHO U3JI0XKUI BCE
BapHAHTHl PCIICHUS, APTyMEHTUPOBAB WX, C O0SM3aTENbHOW CCHUIKOW Ha COOTBETCTBYIOIIHE
HOPMATHBBI (€CJIH TI0 COACPIKAHUIO 3TO HEOOXOAMMO).

2 Gaia — CTYISHT pelm He MeHee 65% peKoMeHT0BaHHBIX 3314, MPaBUIHLHO U3JI0KUI BCE
BapHUaHThl UX PEIICHUs, apryMEHTHPOBAB HMX, C 00s3aTEIbHOM CCBUIKOH Ha COOTBETCTBYIOIIHUEC
HOPMATHBBI (€CJIU TI0 COACP>KAHUI0 3TO HEOOXOAUMO).

1 Gann — crynent BbimonHui MeHee 50% 3anaHus, W/WIM HEBEPHO yKa3al BapUAHTHI
pelIcHHUS.

4.3. 3a BbINOJIHEHUE U 3aIIIMTY J1a00PATOPHOIi paGoThl BHICTABJISIIOTCS 0AJLIbI
MakcumainbHoOe
KOJIH4eCTBO 0aJ1710B

Crpykrypa JadopaTtopHoii padoThl

Conepxanue

BeinosnHenne paboThbl B OTUETE U3JI0KEHO MOJIHO, YETKO U IPABUIILHO
Wnnroctpanuu ycuinuBaroT 3GGEKT BOCHPUATHS TEKCTOBOM YacTh
nHpopmanuu

Crienanbl BbIBOJbI

a1l N PN

MakcumajibHOe KOJIHYeCTBO 0AJIJI0B

4.4. 3a 0TBETHI HA IKCIPECC-ONPOCE MO 0CBOEHHBIM J0Ma CAMOCTOSITEILHO TEPMUHAM U
MOHATHSIM BBICTABJIAIOTCH 0AJJIBI
[TporeHT NpaBUIIBHBIX OTBETOB Jo 60 60-80 81-100
KonngectBo 6amioB 2 3 4

5. TunoBble KOHTPOJIbHBbIE 3aJaHUS M MeTOAWYECKHE MaTepuabl, OMpeae/sIoNue
Nnpoueaypbl OLEHMBAHMS 3HAHWI, YMeHMii, HABBIKOB M (WJIH) ONBITA JAeATEIbHOCTH,
XapakTepu3ywmmx JTanbl (GoOpMHPOBaHUS KOMIETeHIMII B mpouecce OCBOEHUS
o0pa3oBaTeIbHON NPOTrPaMMBbI

5.1 TunoBsble BONPOCHI K YCTHOMY ONPOCY

1. KaneJbHble U ynpyrue xKuaKoCTH

Omeem: B Teopuum TUIPOMEXaHUKU TOJ TEPMUHOM <(OKHJIKOCTb» IOJpPa3yMeBaloTCA
KareJabHbIE U YIPYTUe KUJIKOCTH (ra3bl U Mapbl) O1arogaps ux odmemMy Gpu3ndeckoMy CBOMCTBY —
tekydectu. [loaToMy, npexnae BCero, B rUAPaBINKE U THIPOMEXaHUUECKUX MTPOLEccax KUIKOCTH
paccMaTpUBAIOTCS KaK TeKy4dHe cpelbl (BEllecTBa), CIIOCOOHBIE CaMONPOU3BOJIBHO 3aHUMATh U
npuHUMaTh (opMy Bcero o0beMa cocysa, B KOTOPOM OHH 3akitoueHbl. Kpome Toro, »KHAKOCTH
IIPEJICTABIISIFOTCS KaK CILIOLIHBIE CPE/bl C HEMPEPBIBHO PacIpeeIeHHON MIO0THOCTHIO. [lox aTum
MOHSTHEM HMEETCSl B BUJIY Cpela, YacTHIIbl KOTOPON paBHOMEPHO paclpe/esieHbl M0 BCEMY €€



00beMy 0€3 « pa3phIBOBY, T.€. B JIFOOOW TOUKEe 00beMa CYIIECTBYIOT YaCTHIIBI CPEIbI U 00JIadaf0T
OIIPEEICHHOM INIOTHOCTBIO.

PasnnyuaroT cienyronme BUAbI )KUJIKOCTEH:

—  HpeanbHas KUIKOCTh — 00Ja1aeT aOCOMIOTHON TEKy4eCThI0, aDCOIIOTHO HEC)KMMaemMa 1 B
HEll MOJHOCTHIO OTCYTCTBYIOT CHJIbI CLIETNIEHUSI MEX]y YACTULIAMH.

—  PeanpHas kuIKOCTh — O0JIaZlaeT BCEMHM YKa3aHHBIMU BbIIIE CBOWCTBaMH. [J1aBHbBIE U
OCHOBHBIE CBOMCTBA KUJKOCTH — TEKY4ECThb U BS3KOCTb.

— T'oMoreHHas >KUAKOCTb — JKHAKOCTb, COCTOSINAs M3 OJHOTO WM HECKOJIBKMX
KOMIIOHEHTOB, HE MUMEIOLIMX I'PaHUIly pa3ziena Mexly co0oi (MCTUHHBIE paCTBOPHI).

— T'ereporeHHass XHAKOCTb — JKMJIKOCTb, COCTOSILAs W3 OJHOTO MM HECKOJIBKUX
KOMITOHEHTOB, KOTOpPBbIE UMEIOT TPAaHUILy pa3/iena MexXIy co0oil — IByX WiIn TpexQa3Hble CHCTEMBI
(cycnieH3uu, AbIMbI, IIbLIM, TYMAaHbl U SMYJIbCUN).

2. Cuabl, AeiicTBYIOLIUE B peaabHOI *KHIKOCTH

Omeem: XuaKocTH, HaXOLAIMECS B IOKOE WIH JBUKCHHM IIOCTOSHHO HAXOAATCS IOJ
BO3CHCTBUEM pa3INuYHBIX CwiI. Bcee neiicTByromme cuibl MOJAPA3AEsIOTCS HA OObEMHBbIE U
IIOBEPXHOCTHBIE CUJIBI.

Obvemmnvie cunbl. JTa KaTEropus CUJI OTHOCUTCA K MAacCOBBIM CHJIaM, IOCKOJIBKY HX
BEJIMYMHA 3aBUCUT OT MACChl )KMJIKOCTH, U JEHCTBYIOT OHU Ha Ka)Kyl0 YacTUIly JAHHOTO 00bema
xuakocTd. K 3TUM cuinaM OTHOCATCS CHIIBI TSKECTU U CUJIbl MHEPLMH, B T.4. LIEHTPOOEKHbBIE
CUJIBI.

XapaKkTepUCTUKOW WHTEHCUBHOCTH CWIBl TsoKecTd G, AEWCTBYIONIEH Ha KOHKPETHBIH
o0beM V, sBisieTcs yaeNbHbINA BeC ) JKUAKOCTH:

y=1lim G/V = lim (mg/V) = pg H/Im® .

llosepxnocmuvie cunbl. ITU CUIBL IEHCTBYIO Ha TOBEPXHOCTU, OTPAaHUYMBAOIINE JaHHBIN
o0beM. K Takum cuiaM OTHOCSTCS CHIIBI JJaBJIEHUS M IOBEPXHOCTHOTO HaTshkeHUs OObIUHO B
TEOPUU OTIEPUPYIOT MOHATUEM HANPSKEHUs, T.€. OTHOILIEHUEM CHJIbI K BEJINYMHE MOBEPXHOCTH, Ha
KOTOpYIO OHHU JeicTBytoT. [Ipn 3TOM HEOOXOAUMO NMOMHUTB, UTO Jit00as AeMCTBYIOLIAas CHila Ha
MOBEPXHOCTh, KaK BEKTOpPHAs BEJIMYMHA, MOXKET OBITh pa3jioeHa Ha HOPMaJIbHYIO U KacaTelbHYIO
cocTaBisifolMe (HOpPMajlbHOE W KacaTelbHOE HampsbkeHue). HopmanbHas —cocTaBistomiast
HalpaBlieHa MEPHEHAUKYJISIPHO MOBEPXHOCTH M PE3YyJIbTaTOM €€ JCHCTBHS SBISETCS CXKaTHe
(pacTshkeHMe), a KacaTelbHas HalpaBJeHa MO KacaTeIbHOW K MOBEPXHOCTH, T.€. BAOJb Hee, U
pE3yJIbTaTOM €€ ACUCTBMS SIBISIETCA CIABUI CIOEB. B TpexXMepHBIX AEKapTOBBIX KOOpPAMHATAX
paccMaTpUBAIOTCS IPOEKIIMHA BEKTOPOB CHJI HA COOTBETCTBYIOIINE KOOPANHATHBIE INIOCKOCTH.

3. Bs3KocTb KUAKOCTH

Omeem: (CBOMCTBO JKUIKOCTH OKa3bIBaTh COMNPOTHUBIICEHUE YCHIHSAM, BbI3bIBAIOIIUM
OTHOCHUTEJIbHOE IEpeMEIlEHUE €€ CJIoeB. Bs3KocTh ompenensercss B COOTBETCTBUU C 3aKOHOM
BHYTpEHHETO TpeHus HproToHa:

_Ir__ (a_w)
T= s 1 on n—0,
rze (4 — IMHaMu4eckuit ko3 duuument Bazkocry, [1a-c.

KOE)(I)(I)I/II_II/IGHT HHHaMquCKOﬁ BA3KOCTHU OIIPCACIACTCA OKCIICPUMCHTAJILHO B
COOTBETCTBHUU CO CTaHAApTaMH W JJIS OOJBIIMHCTBA KUAKOCTEH SBISICTCS CIPABOYHOM
BenmuuuHOM. [Ipu OTCYTCTBMM CHpPaBOYHBIX JAHHBIX BSI3KOCTh MOXKET OBITH paccuMTaHa IIo
MOJYDMIIMPUYECKUM YpPaBHECHHUSM.



Kpome xoaddunmenta nuHaMUuecKOW BS3KOCTH Ha MPAKTHKE IMUPOKO HCIIOIB3YETCS
M0Ka3arellb KUHEMAaTUYECKOM BSI3KOCTH, pPaBHbIM OTHOLICHUI) JIWHAMUYECKOW BA3ZKOCTH K

2
M
V=£, [_]
p’ Lcl

4. 3axon HbloTOHA 1/l BHYTPEHHEr 0 TPEeHHS B KUJIKOCTH
Omeem: KacarenbHasi cuna 7, KOTOPYIO HEOOXOAMMO NPHIOKUTH K BEPXHEMY CIIOIO

IIJIOTHOCTH KUAKOCTH:

KUJKOCTH JUIsI €T0 PABHOMEPHOTO CIBUTA OTHOCHTEIHHO HMIKHETO CJIOS (WJIM MPOTHUBOIOJIOKHO
HampaBJIeHHAas CWwia TpeHus 7, ¢ KOTOPOW HIDKHHHA CIIOM COMPOTHBISETCS IEPEMEIICHUIO
BEPXHETO0), TeM OO0JIbIIIe, YeM OOJIbIIE YeM OOJIbIIE TPAIUEHT CKOPOCTH.

CoriacHo TakOMy ONpEICIICHHIO HAIIPSDKEHHE BHYTPEHHETO TPEHHSI, BO3HUKAIOIIIEE MEXITY
CJIOSIMH KHJIKOCTH TIPU €€ TEYCHUH, MIPSIMO IPOTIOPIIUOHAIBHO IPAIUECHTY CKOPOCTH:

()

3HaK MHUHYC B IIPaBOM 4acTH ypaBHEHUS YKa3blBaeT Ha TO, YTO KACATEJIbHOE HAINPSIKCHHE
TOPMO3HT CJIOH, ABMKYLIEHCSA C OTHOCUTEIBHO OOJIbLIEH CKOPOCTBIO Ha BETMUUHY AW.

Kospduunent nponopuuoHaIbHOCTH 4 B YPaBHEHUM HA3bIBAE€TCS JIMHAMMYECKUM
K0d(ppHUIrEeHTOM BS3KOCTH. YacTo BA3KOCTh >KUIKOCTEH XapaKTepU3yeTCs KHHEMATHYECKHM
KOO(QQHUIUEHTOM BS3KOCTH Vv, KOTOPBIH OIpPENeNsIeTCs] OTHOUICHHEM JIHMHAMHUYECKOTO
K0d(pPHIIMEHTA K TUIOTHOCTH YKUIKOCTH:

P 14
5. YpaBHeHue bepHyJ/1H 1J151 H1€ATbHOM JKMIKOCTH
2

_Kr_nrg

P
—+ z+ = =H = const
Omeem: ra 2g

@u3NYeCcKUil CMBICI ypaBHEHHMS bepHyJIM COCTOMT B TOM, YTO OHO BBIPAXKaeT 3aKOH
COXPAHEHUSI SHEPTUU ABIKYIIEHCS KUIKOCTU: CyMMa MOTEHUUAIBHOW U KHHETUYECKOW SHEPTHil
€CTh BEJIMYMHA TMOCTOsHHAs. IlepBblii wieHn ypaBHeHnus P/pg — craTuueckuil, wWim
nvezomempuueckuil HaAnop, PaBHBIA JABICHMIO CTOJ0A JKUIKOCTH HaJ paccMaTpUBAaEMbIM
YPOBHEM, OTHOCHUTEIIBHO TOYKHM OTCUETA, BBIPAYKAET YIEIbHYIO SJHEPTUIO JABICHUS B 3TOU TOUKE;
BTOPOW Z — HUGEAUPHAA 6bICOMA, UNU 2eOMEMPUYECKU HANOp, KOTOPBIM paBeH
T€OMETPUYECKON BBICOTE JAHHOM TOYKM M KOTOPBIM BBIPAKAET YACIBHYIO INOTCHIHUAIbHYIO
SHEPruio MosnoxeHus: Toukd. CyMMa /iBa NEPBBIX WIEHOB YPaBHEHUS — IOJHAs MMOTEHIIMAJIbHAS
SHEPrusl *KHUAKOCTU B JIaHHOM TOYKE €CTh BEJIMYMHA MOCTOSIHHAS (3aKOH COXPAaHEHUS SHEPTuu —
OCHOBHOI 3aKOH THUAPOCTaTHKH). TpeThe ciaraemoe Wz/ 20 — cKopocmHoil (Ounamuueckuii)

Hanop, KOTOPBIN BBIPAXKAET YACIbHYIO KHHETHUYECKYIO SHEPTUIO B JAHHOW TOYKE.

5.2. TunoBsIe 3axa4u
1. Ompenenuth 00BEM BOJBI, KOTOPBIA HEOOXOJWMO JOIOJHUTEIBHO II0JIaTh B BOJIOBOJ

auamerpoMm 0 =500 MM u quuHO# | = 1 KM A7l TIOBBIICHUST TaBleHUs 10 AP =5.10°ITa.

BO}IOBO}I MOATOTOBJIEH K THUAPABIUWYCCKHM HCIBITAHUSAM W 3aIll0JHCH BO}IOI)’I npu
atMochepHoMm pgamieHuu. Jledopmarmeit TpyOompoBoga MOXKHO TpeHeOpedb. 3HAUYCHHsS

k03¢ bHIMenTa 06beMHOTO CiKaTHs Boabl 3, =5-107% MY/H.

Penrenue: BMecTHMOCTE BOZIOBOA



2

V ="1=196.2 1.
4

6

O0beMm BOmpl AV, HEOOXOOMMBIH I IOOAY¥ B BOIOBOX IS IIOBBIINICHHUS IABIIEHUS,
HafII[eM 13 COOTHOILICHUA IS KOC)(l)(I)I/II_II/IeHTa 00BEMHOTO CHKATHSA:
AV AV
A =Vap = vV, +AV)AP

Torma AV = Vo AAP _ 0.492Mm°.
1- B, AP
Otset: AV = 0.492Mm°.

2. T'pyHTOBBIE BOJBI, (POPMUPYIOLIUE CUCTEMY C HE(PTSIHBIM IJIACTOM, BBIXOJAT Ha MOBEPXHOCTH
(puc.). KakoBa omxHa ObITh TNIOTHOCTh MIMHUCTOTO PacTBOPA, IPUMEHSEMOTr0 MpH OypeHHH

( Ppin ), 9TOOBI He OBLIO (POHTAHUPOBAHUS HE(PTH MPU BCKPHITUM Iu1acTa? [I1yOnHA CKBaXKUHBI

h=2500 m; paccrosiHMe MeXIy YpPOBHEM BBIXOJa IOJI3EMHBIX BOJ| Ha IOBEPXHOCTh H
rpanuiieit Boga—Hedts hy = 3200 M; paccTosiHIE MEXKIY YPOBHEM BbIXOJa TPYHTOBBIX BOJ Ha
HOBEPXHOCTh U YCTheM CKBaXXHHBI Ny = 600 M; MJIOTHOCTH MOI3EMHBIX BOA o = 1100 KF/M3;

IUIOTHOCTb HehTH L 4 = 850 Kr/ivS.

Pemenne: CocTaBUM ypaBHEHHE PAaBHOBECHS CHCTEMBI TPYHTOBBIE BOJIBI — HE(DTh:
P90 = prngh+p,9(h —h, —h).
Tornma
~ p.gh—p,g(h,—h, —h) 1100-10-3200 —850-10-100
Pin = gh - 10-2500
OtBer: p,;, = 1374 xr/m° .

=1374 xr/m° .

5.3. IIpumep JaGopaTopHOii padoThI
JlabopaTropnasi padora
I'mapaBiaudeckuii pacyeT HaMOPHLIX TPYOONIPOBOAOB
3aganue
Ha pucynke m3oOpakeHa cucrema, coCTosIIas M3 Tujapobaka (pesepByapa) U TpyObl
HNEPEMEHHOT0 (IOCTOSIHHOTO) CeYeHMA. J[BMKEHHE >KUAKOCTH IJIOTHOCTBIO O MPOHCXOIUT MOJ

JeHCTBUEM JIaBIeHHs, co3aBaeMoro 0akom. CoriacHO BapUaHTYy OMPEIETHUTh:

1. CKOpOoCTh UCTEUEHUS JKUIKOCTH, PACXOJ M TTOTEPH HAIOPA BIOIL TPYOBI, TIpe IIoiaras
TypOyJIEeHTHOE ABMKECHHUE.

2. YTOYHUTH PEKHUM JABWKCHHUS KHUJIKOCTH B TPyOe, €CiTM KHHeMaTHIecKuil ko duiment
BSI3KOCTH V (M2/C).

3. [TocTpouTh TUHUIO MOJTHBIX HATIOPOB U MbE30METPUUECKYIO TUHUIO (B MaciiTade).

Hcxonabie qaHHbBIE 7S BBIMOTHEHUS CTYIEHTaMH JTJAO0OPaTOPHON BBIIAET MPETOAaBaTENb.
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Pucynok 1.1 — Cxema cuctemsl, COCTOSIICH 13 THApoOaKa U TPyObl TOCTOSTHHOTO CEUCHUS.
KP — kpan; @ — Gmistp

IIpumep BbINOJHEHUSA PAOOTHI
PaccMoTpuM METOMKY BBITTOJIHEHHUS TIOCTABIICHHON 3aa4d TSI HUKCTIPUBEICHHON
TpyOOIIPOBOIHOM cUCTEMBI (pHC.1.4).
|

U=PM3H

=%
Pucynok 1.2 — Cxema TpyOOIIpOBOAHON CUCTEMBI

Ha cxeme wuzoOpaxeHna cucrema, cocrosiias U3 Tujapobaka (pesepByapa) U TpPyObI
HNEPEMEHHOT0 cedeHus. J[BUKEHHME J>KUIKOCTH IUIOTHOCTBIO p MPOMCXOJUT TOA JACHCTBUEM
JaBJIEHUS, CO31aBAEMOr0 OAKOM.

Onpenenuts:

1. CkopocTb ucCTeueHMs XHUAKOCTH U, pacxoj Q M morepu Hamopa BJOJb TPYOBI,
npeznonarast TypOyJIeHTHOE IBHKCHHE.

2. YTOUHUTD PEXHUM ABWKEHHsSI XKUJIKOCTU B TpyOe, eCiii KHHEMAaTH4eCKUil K03 HuueHt
BsI3KOCTH V (M%/c).

3. ITocTpouTh TMHUIO MOITHBIX HAOPOB M Mb€30METPUUYECKYIO JIMHUIO (B MaciiTabe).

Hano:
H=4u; d = 32 z =1 L =12 ,,.10% —0.025 w2
MM M; M .
PO = Pmaﬁ = 005 MHa = d2 :20 MM 22: 2 M é - = OHpeHeHI/ITL. Ul ! UZ ! Q’ pe)KHM
50000 ITa; 2 JBIKeHHs xuIKocTH (Re)
L =800 Kr/m° A =0.03 lL=8m
Po=Pyg
A
0
Pemenue.

1. OmpenensieM CKOPOCTH MCTEUEHHUS KUAKOCTU U, pacxon Q u moTepu Hamopa BIOIb
TpyOBI, Ipeanonaras TypOyJIeHTHOE JBUKCHHE.
3anumiem ypaBHeHne bepHymum oTHOCUTENBHO ceueHnid A-A (Ha CBOOOIHOM TTOBEPXHOCTH

Oaka) u B-B Ha BbIxo/€ ®UAKOCTH U3 TPYOBI B aTMOChepy.
2

2
zA+PA +aAﬁ:zB+i+aBi+Zhjo;nB, (1)
A9 29 A~ 29

T.K. IIPpEANIOJIaracTcd ABUKCHUC KUIKOCTU Typ6yJ'ICHTHLIM, TO KOB(l)(I)I/II_II/ICHTBI KOpI/IOJ'II/Ica a,=

o, =1
B cBepnyrom Buze (1):



A-B
Hy=H,+Xh
o A-B
rae Ha, H 3 — monnubliil Hanop B ceuenusix A-A u B-B cooTBeTcTBEeHHO; Zh — o0mue norepu
nom

Haropa MCKAy HUMH.
HaHOpH OIpeaAcCIsIEM OTHOCHUTEIIBHO ITIIOCKOCTH CPABHCHUA, HpOXO,Z[HH_Ieﬁ 4e€pe3 ITUHUIO O-

0.
OnpenenseM rpaHUYHbIC YCITOBHUS:
Za=zq +*H;  Pa=PamutPuan; v, =0 m/c (npu H = const);
=1k, PE=Pamu; Vg =L, — CKOPOCTb UCTEUECHHS U3 BTOPOIl TpyOBI; @ A= p=1, T.K.

PEXKUM JBHIKCHUS TYPOYJICHTHBIH.
[MoncraBum B ypaBHeHue (1) rpaHUYHBIC YCIIOBHS:

2
z, +H +—P“"‘ * P _ z, +£+U—2+Zh/HEe
pg pg 2g nom
I10CJIC HpeO6pa30BaHHﬁ HOJ'IyLIaeM
2
zA+H+h:zK+U—2+ZhAfB. (2)
pg Zg nom

T.x. 3amaHHblii TPyOONPOBOA MPOCTOM, COCTOSIIMHA M3 JBYX IOCIEIOBATEILHO
COEIMHEHHBIX TPYO, TO OOIIKE MMOTEPH CIIEAYET OMPENEIIATh KaK apu(PMETHUECKYI0 CYMMY BCEX
norepb: h,x — morepu Ha BXxox B TpyOy; hjy m hj, — morepu mo juMHE Ha COOTBETCTBYIOIIMX
y4dactkax; h,c — morepn Ha BHE3AIIHOE CY:KEHHE MOTOKA B CCUCHHMH IPU M3MEHEHHH JIHaMETPOB
TpyObI 0T d; K d; hy, — mOTEpH B KpaHe.

A-B
O6H_II/IG IOTCpU HaAIlopa Zhnom CKJIaJAbIBAOTCA H3 IIOTCPb 110 JJIIMHE h;m N MCCTHBIX

noteps hy. OcHOBHOM pacueTHO# GopMyII0it sl ONpe/ieNieH s TOTEePh HAoOpa Mo JUTUHE (TI0Teph
Ha TPEeHHE) B KPYIUIbIX TpyOax siBisieTcss yHuBepcanbHas ¢popmyna Belicbaxa-/lapcu:

2
h, = ;LQU_ , 3)
I 29
1)2
rae |, d — miuHa w auamerp TPyOOIPOBOJIA; a0 CKOpPOCTHOU Hamop; A — Kodh UIHEHT
g

THJIPABIMYECKOr0 COMPOTUBICHUS TpeHus (ko3dduument [lapcu), KOTOPBIA 3aBUCUT OT peKUMa
JBUKEHUS U IIEPOXOBATOCTU CTEHOK TPYOBI.

JIrobast MecTHas moTeps Haropa omnpenensercs mno gopmyne Beiicbaxa:
2

h, =5-2”—g, 4)

e 5 - KOB(I)(I)I/II_II/IGHT MCCTHOT'O COITPpOTUBJICHUA, KOTOpHﬁ ONPCACIIAACTCS PCIKUMOM IBUKCHUS

KUAKOCTU U BUAOM MECTHOT'O COIMPOTUBJICHUSA B CCUCHUU (I/I3MeHeHI/Ie CCUCHUA, pr6onp0B0z[Ha;1

apmarypa u T. IL.).

2
2

2 2 2
o Lo gk, o0
2 y d 2 v, = d 2 v Ye. T B.CZ
g 149 2 40 g
A-B
Cormacno ¢hopmynam 3 u 4 onpenensieM oOIye MOTEpU HAoOpa Zh B ceueHuu B-B:
nom
A-B
Dh” =h, +h +h +h _+h_ . (5
N3 (2) MoXkHO ompenesnuTs pacrnonaraeMbelii Hamop Hpacn, KOTOPBIM 3aTpauuBaeTcs Ha
MPEO0JICHIE BCEX COMPOTUBIECHUHN U COOOIIEHNE CKOPOCTH U, Ha BBIXOJIE KUAKOCTH U3 TPYOBI.

Takum obpasom, umeem: h, = =1

BX 1,

zA—zK+H+@:H
ot

pacn.’



2
H _ hA-B UZ o
rme H ., = Z .+ 5~ — pacronaraeMblil Harop.

B (5) neusBecTHBI mapamMeTpsl: KOAPQPHUIMEHTH MECTHOTO CONPOTHBIICHUS Ha BHE3AITHOE

CYXCHHUC ITOTOKaA (fsx n g, ., CKOpOCTH KHUAKOCTH U1 H U 2. CKOpOCTI/I KHUIAKOCTHU BBIPA3HUM 4YCPEC3

00BEeMHBIH pacxonq Q, KOTOpBIfI HE U3MCHSCTCS BAOJIb IIOTOKA.:
Q=v,-S =v,-S,=const,

/1€ TUIONIA/IA KUBBIX CEUCHUH S1 M Sy MOXKHO OmpeaenuTh 1o hopmynam:

2 2
s, =™ g, =™z
4 4
4Q 4Q . Torna c yuerom (5)

CrnenoBarenbHo, U, = —=, U, =
1 ' 2
7zd12 7zd22

2
i (6)

Hpacn. = zhnom 29 '
s onpenencHust KO3POUIIUESHTOB MECTHOTO CONPOTHBICHUS ¢ HEOOXOAWMO TMOMHHTb,

YTO B TPyO€ MOXKET ObITh BHE3AITHOE CY)KEHUE MJIN PaCIIUpPEHUE TPyOOIpOBOaa.
BuesanHoe pacuipenue tpyoonpososa. [lotepu Ha BHe3anmHoe pacuiupenue h,, corinacHo

3akoHy bopaa HaxomsT mo opmyire:
2
(Ul - Uz)

h
B.D. 2 g

I/Ie U; — CKOPOCTh J0 PACIIUPEHHUS; U, — CKOPOCTb MTOTOKA MOCIIE PACIINPEHUs TOTOKA.
N3 dopmynsl bopna cnemyer, yTo moTepu Hamopa MpU BHE3AMHOM PACIIMPEHUH PaBHBI

CKOPOCTHOMY HAIopy OT HOTEPSIHHON CKOPOCTH (L 1 — U 2).
Hcnonb3ys yHusepcanbHyto popmyny Belicbaxa, momyuum
2

1)2 L.
h =g g%
B.p. 51 2g 52 2g

e 51 n 52 - KOB(I)(l)I/II_II/IeHTBI, OTHCCCHHBIC K CKOPOCTHOMY HAIIOPY OO H IOCJIC PACHIUPCHUA U

COOTBETCTBCHHO PaBHLI
2 2
d; d;
&=[1-3% &=\ - ™
d d:

T.k V1 > V,, CIeI0BaTeNbHO, & <&,.
BuesanHoe cykeHue TpyOomnpoBosa. [l MpakTUYECKUX PACYETOB MOXKHO MOJIb30BATHCS

noyamnupudeckoit popmynon U.E. Unenbunka
2
Eoe :(1—Ej-0.520.5 1—d—22 , (8)
' n d

1

2
rae N=—1 — crenens cyxenus; di, dy — AuamMeTpsI TPYOOIPOBOLOB [0 U HOCHE CyxeHus. [loteps
2

Haropa th OIIPCACIIACTCA ,Z[OHGﬁ CKOPOCTHOT'O Hariopa 1mocJ€ Cy>XCHUs, T.C.
v; dy | v
hB.C: 3'02 205 1—? 2 .
g 2) <9

TCHCpB OIpEaCIICM 3HAYCHNUEC HCU3BECTHOT'O KOB(I)(I)I/IL[I/ICHTa MCCTHOT'O COITPOTHUBJICHUA

JUTSL CJTydasi BHE3AITHOTO CYXKEHHUs TpyOompoBoia coraacHo (8):
d? 20?
=051--%|=051-— [=0.3,
§B.C d 2 322

1

£ =05.



PaccuutbiBaeM pacnosaraemslii Hamop H o0beMHBIN pacxoq Q U ckopocTH

pacm. ?

KHIKOCTH Vi M Vp. Bce NMHEWHBIE BENWYHMHBI JOJDKHBI OBITH TOACTaBICHBI B MeTpax (M),
2
YCKOpEHUe CBOOOIHOTO MaieHust mpuHuMaeM g = 9.81 m/c”.

H =7 -z +HPm g pyg, 000 g4
pacr. g 800-9.81
b, = 4Q2 _ 4-0.0008?37 1116w
ad?  3.14(32-107%)
v, = 4(22 = 4'0'0008?3 > =2.857 m/c.
ad?  3.14(20-107°)
OmnpenensieM CKOPOCTHBIE HAITOPbI
2 2 2 2
of (LT 4 635 vy _ 2857 4 s16 .
29 2-891 29 2-891

2. YTOYHUM PEXHUM JIBIDKCHHS 110 0e3pa3MepHOMY KpUTepHio Yucity Pelinonbaca — Re.

Bo3MoxHBI J1Ba pPa3iaMYHBIX [0 CBOEMY XapakTepy peKuMMa JBMKCHUS >KUJKOCTHU:
JAMUHAPHBIA U TypOYIeHTHBIH.

[Ipy namMuHApDHOM  PEKUME OJKUIAKOCTh  JBWIKETCS CIIOSIMH  0€3  TIONepedHOro
nepeMenInBaHus, MPUYeM IyJbcallus CKOPOCTH U JaBICHUS OTCYTCTBYIOT.

[Ipu TypOyJE€HTHOM pPEXHUME CIOUCTOCTh HApPYIIACTCS, JIBIJKCHHE >KUJIKOCTHU
COIPOBOXKAAETCA MEPEMEIIMBAHUEM U MYJIbCAIUSIMHA CKOPOCTH U JIaBIICHUSI.

Kpurepuem nmsi ompezpeneHus pexuma ABUKCHHUS SBISIETCS Oe3pa3MEepHOE YHUCIIO
Peitnonsnca — Re.

Jliist TpyO KpyTiioro ceueHus uncio PeliHoibca onpenensiercs mo popmyie:

Re = vdlv,
JUISL IOTOKOB IIPOM3BOJILHOTO TIOMEPEYHOIO CEUCHHUS
v-R
_ T
Rep = ,
1%

re U — CpemHsisi CKOpocTh uakocTr; d — muameTp TpyObl; Rr — ruppaBnuueckuii paguyc; V —
KHHEMaTH4yecKast BA3KOCTb KUJKOCTH.

Pexxum Oyner namunapHbiM, ecnu Re<Re,, n TypOynentHeiM, eciun Re>Rey,. s
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3. Ctpoum rpapuk beprymm.

H Jlunun HavansHo20 HaNoPa H,,,

H

lnockocme cpasrHeHus

Pucynok 1.3 — I'padux bepuynnu



5.4. TumoBble BONMPOCHI K 3KCIPECC-ONMPOCY IO OCBOCHHBIM J0Ma CaMOCTOSITEJIbHO
TePMHMHAM U MOHATUSM

1. Yto Takoe ¢puiabtpanus? IlpusecTn npumepsl.

Omeem: DunbTpaluell Ha3bIBaeTCs IBUKEHHE (MPOCauMBaHUE) KXUAKOCTEH M Ta30B depes
HOPHUCTBIE CPeNbl MO/ ACUCTBUEM KaKUX-THOO (akTOpoB. PHUIBTPAIIMOHHBIE MPOLECCHl IHUPOKO
pacrnpoCcTpaHeHbl U BCTPEYAIOTCS KaK B TMOBCEIHEBHOM KM3HM (ABM)KEHUE TabauyHOro IbIMa B
cUrapere, OYMCTKa BOJOMPOBOAHON BOJBI B OBITOBOM (PHIBTPE, CMauMBaHUE T'YOKH JJISI MBIThS
MOCY/Ibl), TaK U B SIBJICHUSX, BIUSIOUIMX Ha OJAarocOCTOsIHUE LIEJIbIX TOCYAapcTB (MepeaABIKEeHNE
HE(TH M MPHUPOJHOTO ra3a B MOA3EMHBIX IJIACTaX, MUTPAIMS BJIATM B IJIOJOPOJHBIX IOYBAX,
paboTa TEXHOJOTUYECKUX YCTPOUCTB XMMHUECKUX MPEIIPUATH).

2. ITapaMeTpbl, ONMCHIBAIOLIME HAKOILJIEHHE U MIEPEHOC KUAKOCTH B IIOPUCTOH cpeje

Omeem: llopucTocTh. BakHOW XapakTepUCTHUKON MOPUCTOW Cpeabl SBIAETCS MOPUCTOCTD
(MM TIOPO3HOCTB) M, paBHAas OTHOCHUTENBHOW OOBEMHON J0JIeé TMOPOBOTO IMPOCTPAHCTBA B
matepuaie. [lopuctocTs ompezenseT KOJIWYECTBO KHIKOCTH, KOTOPOE MOXKET COAEpkKaThCs B
HEKOTOpPOM OO0BbEMEe MOPHUCTON Cpeabl (€CHM >KUAKOCTh LEIUKOM 3aloJIHAET BHYTPHIIOPOBOE
npocTtpancTBo). Ecnu 1151 oOpas3na oJHOPOIHOTO HOPUCTOro Marepuana oobemMoM V 00beM mop
cocraBiisieT Vy, TO IMOPUCTOCTH 3TOro oOpasia M = V,/V.

[IpocBeTHOCTL. Ecnu caenaTh MBICIIEHHBIN TONIEpeUHbIi pa3pe3 oOpasiia MOPUCTON Cpefbl, TO
B 00pa3oBaBIIeMcsl CeYCHHH (0003HAYUM €ro IUIOMAAb S) 4acTh IUIOMIAIU S, OYACT MPUXOTUTHCS
Ha TMOPbI, a ocTaBIIascs 4acth (S - S;) — Ha TBepaOE BEIIECTBO MOPUCTO# cpeabl. OTHOIICHHE N
IUIOIIAAX TIOp B CEUEHHWH K OOIIeH TIUIOMAAM CEYCHHS HAa3bIBaeTCsl MPOCBETHOCTHIO
(ITOBEpXHOCTHOM MOPUCTOCTHIO): N = S./S.

Ckopoctb QunbTparmu. s XapakTepUCTHKH MacconepeHoca npu (GuibTpamuu KUJIKOCTH
(unu Ta3a) BBOAUTCS BEKTOPHAs BEIMYMHA, HAa3bIBa€Masi CKOPOCTHIO (DMIIBTPALIHH.

5.5. Bonpocsl k 3k3amMeHy

1. OmpeneneHue HayKu «rUAPOMEXAHUKAY.

2. PeanbHble U HJ1€aNIbHBIE )KUIKOCTH.

3. Egununier m3mepeHus (U3NYECKUX BEIWYHMH, NMPHUMEHSEMBIX B THApoMexaHuke. OCHOBHBIC
(U3UKO-MEXaHNYECKHUE CBOMCTBA KHUIKOCTH.

4. Cubl, 1eHCTBYIOIINE B KUAKOCTU BA3KOCTb.

5. 3axoH HploTOHA /17151 BHYTPEHHETO TPEHUS B )KUAKOCTH.

6. 3aBHCHMOCTH BSI3KOCTH OT TEMIIEPATYPHI U IaBJICHHUS. BUCKO3UMETPHI.

7. T'mapocratudeckoe JaBlIeHUE.

8. Huddepennnanbaple ypaBHEHHS PABHOBECHS KUIKOCTH.

9. Huterpan ypaBHeHM Diinepa JUIst HEC)KUMAEMOH JKUIKOCTH.

10. YpaBHeHHE TOBEPXHOCTH PAaBHOTO AaBiieHHs. MeTOabI B TPUOOPHI ISl H3MEPEHUS JaBIICHHS.

11. AGcomroTHOE U M3OBITOYHOE aBleHue. Bakyym.

12. T'mapocTaTHUeCKUil HAmop W HOHEPreTHYECKWH 3aKOH JUISl JKMIKOCTH, HAXOMSIIEHcS B
paBHOBecHH. OCHOBHOE ypaBHEHUE THAPOCTATHKHU.

13. Cwta naBiieHUs KHUJIKOCTH Ha IUIOCKYIO CTEHKY.

14. Cuna naBneHust )KUAKOCTH HAa KPUBOJIMHEHHBIE CTEHKH.

15. [IpssmMonuHetHOE PaBHOYCKOPEHHOE JBUKEHHE COCYa C AKHUAKOCTBIO.

16. PaBHOMEpHOE BpallleHHEe COCY/1a C )KUAKOCTBIO.

17. lIpocTeie ruapaBiIuecKie MaluHbl. [ napaBIudecKkuii mpecc.

18. I'mapaBianyeckuii akKyMysIsTop. 3aKOH ApXHUMesa.

19. OcHOBHBIC KHHEMATUYECKHE TIOHSTHS U OTIPEICIICHUSI.

20. 1Ba MeTO/1a UCCIIEIOBAHUS IBUKEHUS KUIKOCTH.

21. TpaeKTOpUH YaCTHUI] ¥ JJMHUU TOKA. Y CTAHOBUBIIIEECS IBUKCHHUE.

22. CtpyituaTtast MO/Ieb IBM)KEHUS KUAKOCTH. TpyOKa Toka.

23. Pacxon xuakoctu. CpeHsst CKOPOCTb.

24. luddepennunanbHble ypaBHEHUS JTUHUAN TOKA.
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[Imockoe nBuxenne. OyHKINUH TOKA.

BuxpeBoe u 0e3BUXpeBO€ MOTEHIIMATEHOE TEYCHHUE KUIKOCTH.

VYpaBHEHME HEPA3PHIBHOCTH B IEPEMEHHBIX Dilliepa B AEKapTOBOM cUCTEME KOOPAUHAT.
Huddepennmanbaple ypaBHEHHUS JBWKCHUS HACATbHOW (HEBA3KON) >KUIKOCTH (ypaBHEHHS
HaBpe-Ctokca).

VYpaBaenue bepHynu 11s 371€eMEHTapHON CTPYHKHM UCATBbHON AKUJKOCTH.

YpaBHeHue bepHyum 1 3JIEMEHTapHOM CTPYHKU peaibHOM KUIKOCTH.

['padmyeckas wmocTpanus ypaBHeHus bepHysuu Uit MOTOKa peaibHOM JKUIKOCTH.
IIpakTHueckoe MpuMeHeHne ypaBHeHUs bepHyiun.

TpyOxka [Ipanarnsa. Tpyoka Benrypu, como, nuadparma.

VYcraHoBuBIIEECS IBUKEHUE. be3BuXpeBoe NBUKEHNUE.

YcTranoBuBIIeecs: 0€3BUXPEBOE IBUKECHHE.

OrpanudeHus, Hanaraemble Ha ckopocTb. @opmyna Toppuuennu.

Buxpesblie 1BHUKEHUS UACANBHON )KUIKOCTU: Teopema ToMcoHa, TeopeMa Jlarpanka, TeopeMsl
I'enbMrosnsia

VYpaBuenusa HaBbe - CTokca.

Pu3nUecKuil ¥ TeOMETPUUECKUI CMBICI ypaBHeHUs bepHyiuu. Hanop uakocru.

Wurerpan bepHyinu 1iist BA3KOH )KUIKOCTU MIPU YCTAHOBUBIIEMCS! IBUKEHUU.

Koadduument Kopuonuca.

OO61ure cBeAeHHS O MECTHBIX COMPOTHBIICHUSX.

[ToBopoT pycna. MecTHbIE CONPOTUBIICHUS MPU JJTAMUHAPHOM TE€YEHUU.

KunemaTuueckue ycioBus B ciiydae OQHOTO Tea.

Koadduuuent npucoennHeHHON Macchl. BripaxkeHue 11 THAPOIMHAMHYECKIX CHIL.

Tpu NOCTOSHHBIX HANPABIIEHUS IBUKEHUSI; YCTOMYUBOCTbD.

JIBukeHue Tena BpalleHusl. Y CTOMYMBOCTD JIBUKEHMSI, TAPAJIIIEIbBHOTO OCH CUMMETPUHU.
Bnusanue Bpamenus. [[pyrue ciiydan yCTaHOBUBILETOCS JBUKECHUSI.

JIBikeHNe BUHTOBOM MOBEpXHOCTH. Kod((UIMEHT mpu COeAMHEHHONW MAacChl KHIKOCTH,
3aKJIFOUEHHOM B JBMXKYIIEHCs TBepAor 000JI0UKeE.

VYpaBuenus Jlarpanka B 00001I€HHBIX KOOPAMHATAX.

[Tpuauun 'amunerona. IlpuMeHeHne B THAPOAUHAMUKE.

JIBuxenue chepbl BOIM3U TBEPOH CTEHKH.

OcHOBHBIE ypaBHEHUS TMHAMUKH [TOA3EMHBIX BOJ.

3akoHbl (uIbTpanuu, KodPQGUIHUEHTH (QUIbTpAlliU, BOJOHACHIINIEHHOCTh W BOJIOOTAYa,
ypaBHeHue Jlapceu.

VYpaBHeHHE HEPa3pbIBHOCTH (PHIIBTPALIMOHHOTO ITOTOKA.

Hanopnas u Ge3nanopHas ¢puibTpanus.

CraunoHapHble 3a/1a4¥ PUIbTPALUH.

QOWIBTPALIMOHHBIM PacXo/ 4epe3 MPSIMOYTOJIBHYIO IIEPEMBIUKY.

[TpuToK BOABI K COBEPLUIEHHOMY KPYTJIOMY OJJUHOYHOMY KOJIOALLY.

ITpuTOK BOABI K COBEPLIEHHOMY apTE3UAHCKOMY KOJIOJILY.

JuddepennnanbHoe ypaBHEHNE HECTAIMOHAPHOMN (PHIIbTpaLIMH.

[TpuTok BOABI K Taepee, pacloIokKEeHHON Ha BOJOYNOpe (HecTallMoOHapHas 3a/1a4a).

[TpuTOK BOIBI K COBEPILIEHHOMY KOJIOJIY, PAaCIOJI0KEHHOMY Ha BOJIOYNOpe (HecTallOHapHast
3a/1a4a).

QOuibTpalys B IJIaCTe B HATIOPHOM U O€3HANIOPHOM Cllydae.

BononpuTok K COBEpIIEHHBIM M HECOBEPIIEHHBIM CKBAKMHAM, JIEIIPECCHOHHBIE KPHUBBIE,
paanyc BIUSHUS CKBaKUHBI.

['mapaBianueckuil pacueT TpyOOIIPOBOIOB: Ha3HAUYEGHHE U KJIacCU(pUKaUsi TPyOONpOBOJIOB;
pacueT W TMPOEKTHPOBAHHE TPyOONPOBOJOB; THAPABIMYECKUH pacyeT MPOCTOro
TpyOONpoBOAa; METOJ SKBHUBAJICHTHBIX IOTEPh; THUJIPABIMYECKUNA pacueT CIOXKHBIX
TpyOOINIPOBOIOB; TUJpaBINYECKue XapaKTePUCTUKHU TpyOOIIPOBOIOB;
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TUAPOIHEPreTHUYecKuii OamaHC HACOCHOM yCTaHOBKHM; CHU(OHHBIE TpyOONpPOBOMBL;
TUAPABINYECKUN ynap B TpyOax; KaBUTALUS.

Hcredenne )KUIKOCTH Yepe3 Majloe OTBEPCTUE B TOHKOM CTEHKE.

HcTedyenne XUAKOCTH Yepe3 O0IbIIOE OTBEPCTHE.

HcreueHnne KUIKOCTH Yepe3 3aTOINICHHOE OTBEPCTHE.

HcTeyeHune XKUIKOCTH NPU IEPEMEHHOM HAIope.

HcreueHnne XUIAKOCTH Yepe3 HACAKU.

['mapaBnudeckuil pacueT OTKPBITHIX pyced. BzammoaelicTBre MOTOKa U TBEPAOTO Tea.
Knaccudukanus BogocanBoB. ['uapaBinyeckuii pacyeT BOIOCIHBOB.

[TonoOue pu3nvIecKux SBICHUN.

AHanus pasmepHocrteit u I1-teopema.

Yucna ruiporazofMHaMIYECKOTo MO100Hs.

MonenupoBaHue JBHKEHUS KUAKOCTH U Ta3a.

[TpubnamxenHoe mogo0ue U MOICINPOBAHUE.



TEXHOJIOI'NMYECKASA KAPTA JUCHUIIVINHBI
OCHOBHAA OBPA3OBATEJIBHASA ITPOI'PAMMA

21.05.05 ®usuyeckue Mpouecchl rOpHOro WM He)TerazoBoro NpPoU3BoACTBA

Hanpasiennocts (mpodpuib) «Puzndeckue nNpouecchl FOPHOro MNpou3BOACTBA
(xop, HaTpaBIIeHUE, IPOQILIH)

TEXHOJIOI'MYECKASA KAPTA

Mudp auctummnael mo PYII | 51.0.23
JucuurinHa ‘ I'mapomexanunka
Kypc | 4 | ceMecTp | 7
Kadenpa | TOPHOIO0 J1eJ1a, HAYK 0 3eMJie U MPUPOA000yCTPOiicTBa
@.1.0. npenojaBaTens, 3BaHUE, JOHDKHOCTb | bekerosa Esiena bopucoBHa, K.T.H., JOLIEHT
Kadeapbl TOPHOTO /1es1a, HayK 0 3eMJie M MPUPOI000YCTPOIicTBA
D011 TPYAOEMKOCTbuyye/3ET | 216/6 | Kom-Bo cemectpoB | 1 | CPCosuirer comn. | 120/120
UTK o610 e com. |44/44 [HP/CMO@H,/M, con. |8/8 LHEO(;M,/TEK, com. |8/8 | dopmMa KOHTPOJIS | DK3aMeH

Komnerenuuu odyuaiomerocsi, popmupyembie B pe3y/ibTare 0CBOEHHUs AUCHUILIMHBI:

OIIK-3.1. [IpuMeHseTr OCHOBHBIE 3aKOHBI pa3BUTHS  OOIIECTBa,
€CTECTBECHHBIX HayK M MAaTEMAaTHKH B COOTBETCTBHH C TpodmieM cBoei
po¢eCCHOHANBHON IS TeIbHOCTH.

OIIK-3.2. [lpuMeHseTr OCHOBHBIC HAy4YHBIC 3aKOHBI W METOIBI IS
peIIeHUS SKOJOTHYECKHX 3a7ad B COOTBETCTBHH C TPO(HiIeM CBOEH
po¢eCCHOHANBHON IS TeIbHOCTH.

OIIK-3.3. BiageeT OCHOBHBIMM METOJAMH OLEHKH DJKOJIOTMYECKOTO
COCTOSIHUS OKPYKAIOIIEH CPEeJIbI.

OIIK-3. CmocobeH TPUMEHATH METOIBI
(GyHIaMEHTANbHBIX M MPHUKIATHBIX HAYK
MpU  OLCHKE HKOJOrWYECKH Oe30MacHoro
COCTOSIHHSL ~ OKpYJXKalolied  Ccpeapl  MpH
IOOBIYE u  mepepaboTKe  TMOJIE3HBIX
HCKOMAEMBbIX, B TOM YHUCIE MPH OCBOCHHUU
pecypcoB mienbha MOpel U OKeaHOB

OIIK-15.1. TIpoBoauT paboTy TEXHOJIOTHICCKUX JTA0OPATOPHI Ha TOPHBIX
WITH HedTerazoBoI00BIBAIOIIIX NPOU3BOICTBAX, MIPOBOJHTb
UCCJIEIOBaHMsl KauyecTBa MPOAYKIMH C LENbI0 KOHTPOJIS HapaMeTpoB
npoueccoB  J00bMM W mepepabOTKH  TOJIE3HBIX  MCKOIAEMBIX,
CTPOUTENBCTBA U SKCILTyaTallUH OA3EMHBIX COOPYKEHHH.

OIIK-15.2. Hcmomp3yeT HaydyHO-TCXHHUYCCKYHO HH(DOpPMAIUIO IS
KOHTPOJISI ~ COOTBETCTBUSI ~ KayecTBa  BBIYCKAEMOW  MPOIYKIHHU
TpeOOBaHHUAM CTAHIAPTOB.

OIIK-15.3. Pa3pabareiBaeT, COTJacoBBIBaCT W  yTBEpXKAaeT B
YCTAHOBIICHHOM  MOPSAAKE TEXHHYECKHE, METONUYECKUE U  HHBIC
JOKYMEHTBI, perIaMEHTHPYIOIIHE TOPSIOK BEOCHHUS TEXHOJIOTHYECKOTO
KOHTPOJIS HaJl KAYeCTBOM BBIITyCKaeMO# NPOAYKIIUH.

OIIK-15. Cnocoben OCYLIECTBIISITh
TEXHHYECKOE PYKOBOJICTBO
TEXHOJIOTUYECKUMHU  J1Ta0OpaTopusiMu  Ha
TOPHBIX HMJIM  He(TEerasoBOJOOBIBAIOIINX
NPOM3BOJACTBAX  C  LEIbI0  KOHTPOJIA
napamMeTpoB  IPOLIECCOB  JTOOBIUU u
nepepaboOTKM  MOJE3HBIX  MCKOIAeMBIX,
CTPOMUTENBCTBA M HKCIUTyaTA[MU MOA3EMHBIX
COOpY>KEHU I

OIIK-16.1. DxcrmyaTHpyeT TEXHUYECKUE CPEACTBA I OIIEHKHA CBOWCTB
TOPHBIX NTOPOJ] M COCTOSTHHSI MacCHBa, a TAKXKE MX BIMSIHUS HA TapaMeTphl
MpoLECCOB JOOBIUH, IepepabOTKN MUHEPAIBHOTO CHIPBS, CTPOUTEIHCTBA 1
OIIK-16. Cnocoben WCTIONIb30BaTh | JKCILTyaTalliy TIOJ3€MHBIX COOPYKEHHM.

TeXHUYECKHe cpecTBa st oneHkn cBoictB | OIIK-16.2. YcranapnuBaeT 3HaueHUs] (HU3UKO-TEXHUUECKHX HapaMeTpoOB
TOPHBIX TOPOA M COCTOSHHUS MAacCHBa, a | MOPOJ, HEOOXOOMMBIX M pacdyera pEeXHMOB pabOTBl TOPHOTO
TakKe WX BIMSHMS Ha  IapaMeTphl | 000pyIOBaHMA B MpoLECcax AOOBIYH, IepepabOTKH MUHEPAIBFHOTO CHIPHS,

IIPOLIECCOB JOOBIYH, NepepaboTKH | CTPOUTENIBCTBA M AKCIUTyaTallMH MOJ3EMHBIX COOPYKECHHH.
MHUHEPaIBHOTO ChIpbs, crpoutenbctBa u | OINK-16.3. JleMOHCTpuUpyeT yYMEHHs HCIIOJIb30BATh  TEXHUYECKHE
JKCILTyaTalH MOJ3EMHBIX COOPYKEHUI CpelcTBa JJIi OUEHKU CBOICTB TOPHBIX HOPOJA U COCTOSHUS MAaccHuBa, a

TaKKe WX BIMSHHUSA HA TApaMeTpbl MPOLECCOB MOOBIYH, IEpPepadOTKH
MUHEPAJIbHOTO CBIPbsl, CTPOUTEIbCTBA M OKCIUIyaTallUH IOA3EMHBIX
COOPYKEHHH

Kon ¢popmupyemoii KosmmuecrBo MaxcumajbHoe Cpox
Conep:xanue 3a1aHusl .
KOMIIeTeHIHH MeponpuATHii | KOJIMYeCcTBO 6aJJI0B | MpeAoCTABIEHHUS

Beoonuiit onok

He npenycMorpen I I I

OcHoenoitl 010K

OIIK-3; OIIK-15; OIIK-16|Y cTHbIi1 ompoc 4 12 B teuenue cemectpa

OIIK-3; OIIK-15; OIIK-16|Pemenue 3ama4u 4 16 B teuenue cemectpa




Kon dpopmupyemoii KonnuecrBo MaxkcumaiabHoe Cpox
Conep:xanue 3axaHus .
KOMIIeTeHIIMH MepONpUSATHIl | KOJIMYeCTBO 0aJVIOB | MpeloCTaBJICHHs
OIIK-3; OIIK-15; OIIK-16 BHHOHHeHHeVH 3amHTa 4 20 B teuenne cemectpa
mabopaTopHOH pabOTHI
DKCHpecc-0npoc 0 OCBOCHHBIM
OIIK-3; OIIK-15; OIIK-16{momMa caMOCTOSITETFHO TEPMHHAM 3 12 B teuenne cemectpa
M TOHATHAM
Bcero: 60
OIIK-3; OIIK-15; OIIK-16 OKx3aMeH I sonpoc - 20 [To pacrimcarmto
2 Bonpoc - 20
Bcero: 40
Hroro: 100
OIIK-3; OIIK-15; OHK—16| ITonroToBKa ONMMOPHOTO KOHCIIEKTA 10 ITo corjacoBaHUIO C
Bcero 6ay1510B 110 10NMOJHUTEILHOMY OJI0KY 10 IpernoaBaTeneM

[IIkana oueHnBaHMs B paMKax OaJulbHO-peHTHHIOBOW cucteMbl MAI'Y: «2» - 60 GayutoB u Menee, «3» - 61-

80 6amnoB, «4» - 81-90 6ammos, «5» - 91-100 6amoB.




