AHHOTanus padoyeil NPOrpaMMbl JUCHUNJIMHBI
I'mapaBiauka ¥ THAPONTHEBMONIPHBO/

LeJab AMCHUIUINHBI — IPHOOPETCHNUE TCOPETUYCCKUX 3HAHUN M TPAKTHYECKUX HABBIKOB JUISI
pacdera U MPOCKTHUPOBAHUS OOBEKTOB, OMPEICIIIEMbIX 00JIACTHIO MPOPECCHOHATBHON IESTEIIEHOCTH
0akaaBpoB, pPa3BUTHE CIIOCOOHOCTH y CTY/ICHTOB CaMOCTOSATENBHO peliaTh B Oyaylied WHKCHEPHOM

ACATCIIbHOCTH  MHOI'OYHMCJICHHLIC  BOIIPOCHI,
PaBHOBCCUEM KUAKOCTH.
33[[3‘11/[ AUCHHUIIJINHBI

HCIIOCPCACTBCHHO

CBA3aHHBIC C ABHXKCHHCM U

—  M3Yy4YEHUE OCHOB I'MJIPOCTATUKHU, TUAPOJUHAMUKU U pabOThl THIPABIMUYECKUX MAILIUH;
— H3y4YEHUE YCTPOWCTB W IPUHLMIIOB JACUCTBUSA PaA3JIMYHBIX THUIIOB IIPUBOJOB THUIPO- U

ITHEBMOCHUCTEM,

- HU3Y4YCHUEC W IPUMCHCHHEC MCETOJUKHU pacdy€Ta OCHOBHBIX IIapaMCTPOB pasHOIo THUIIA

IIPHUBOJOB I'APO- U IHEBMOCUCTEM.

- IoATroTOBKa CHCHHMAINCTOB, BJIAACIOIINX OCHOBAaMH 3HAHUI ruapaBJIMKU, THUAPO- U
IMHEBMOIIpUBOAA, CIIOCOOHBIX K OCBOCHHIO Ha IMPAKTUKE OCHOBHBLIX MCTOJ0B I'MAPAaBJINYCCKOr0 pacucTa

U THApPOCUCTEM MAIlMH U O60py,HOBaHI/I$I;

—  H3Yy4Y€HHUE CBEJICHUU O METO/IaX TEXHHUYECKOT0 OOCITYKUBAHUS TPYOOIIPOBOIOB.

®opMupyeMble KOMIIETEHIIMH M HHAUKATOPbI HX JOCTHKEHHUS M0 AUCHMILIHHE
Koambt Coaepixkanue KoMIeTeHUM Kon u HamMeHOBaHHMe MHANKATOPA
KOMIIeTeHIIUH JAOCTHKEHHs] KOMIIeTeHIIHH
OIIK-2 CHOCOOHOCTBIO ~ HCMOJIb30BaTh | 3HAET  OCHOBHbIE  IOHATUS  JMHEHHOW U
OCHOBHbIE 3aKOHBI | BEKTOPHOU aJIre0pbl; aHATUTUYECKON reOMeTpuu
€CTECTBEHHOHAYYHBIX YMeeT  HUCHOIB30BaTh  OCHOBHBIE  IOHSTHS
JUCLHUTLIIUH B | TUHEHHON U BEKTOPHOH alreOphl; aHATUTHYECKON
npodeccuoHaIbHOM reoMeTpun
JEATEIIbHOCTH, NpUMEHATH | Bilageer MerogamMu JIMHEWHOW MW BEKTOPHOM
METO/IbI MaTEMaTHYECKOro | aareopsl; AHAJIUTUYECKOU reOMETPHH;
aHaIM3a M MOJEIMPOBAHMS, | MATEMAaTUYECKOTO aHAIN3a
TEOPETUYECKOTO u
AKCIEPUMEHTAIBHOTO
VICCJIEIOBAHMUSI
K-1 CIIOCOOHOCTBIO INPUMEHATH | 3HAET METOJbl pEHICHHUs NPAKTUYECKUX 3ajad,
IIPOLIECCHBIN HOJIXOL B | HCIIOJIb3Ysl METOJIbI COIIPOTUBIICHHSI MAaTEPUATIOB
MPAKTUYECKON  JIeATENbHOCTH, | YMEET  ONpeAeNsiTh  BHYTPEHHHE  CUJIOBBIE
coueTaTh TEOPHUIO U ITPAKTUKY (baxTopsl
Bnageer Meronamu COCTaBiI€HHS M pEIICHUS
cucreM auddepeHInaNnbHBIX U anredpandyeckux
YPAaBHEHUN IPUMEHUTEIBHO K KOHKPETHOH
TEXHUYECKOH 3a1aue
IK-10 CITOCOOHOCTBIO YYacTBOBaTh B | 3HA€T OCHOBHBIE CBEJEHUS O MEXaHUYECKHX
UCCIJIEJOBAaHUH CBOICTBaX KOHCTPYKLIMOHHBIX MaTEPHUAJIOB
TEXHOJOTMYECKHX IPOLIECCOB, | YMeeT pa3padaThiBaTh HAJAEKHbIE KOHCTPYKIIMH
COBEPLIECHCTBOBAHUHU Bnageer  mocTaHOBKOM — DKCIEPUMEHTa U
TEXHOJIOTHYECKOT0 MeTOoJIaMU 00paboTku pe3yabTaTOB
000pyI0BaHUS U | DKCIIEPUMEHTA
PEKOHCTPYKIIMH MPOU3BOJICTBA
MK-17 CIOCOOHOCTBIO ~ UCMOJIb30BaTh | 3HAET  METOJMYECKHE OCHOBBI  INPOBEICHHUS
METO/IbI TEXHHUKO- | TEXHHKO — SKOHOMHYECKOI0 aHaJIn3a
HSKOHOMHYECKOTO aHAIN3a YMeeT  OpoBOAMTH  TEXHUKO-DKOHOMHUYECKHM
aHaJIn3




Brnageer nmpakTHuecKMMH HAaBBIKAMU MOCTPOCHUS
MHOT0()aKTOPHBIX MOJIEIEH

Couepmanne AUCHHUIIIHHBI

Pa3nen 1. OcHoBHBIE (pM3HUYECKHE CBOMCTBA KUIKOCTEH U ra3oB.

Tema 1. OnpeneneHue KUIKOCTH, ee GU3nIecKas MOICIb.

OnpeneneHue XUAKOCTH, ee (u3mueckas Moaenb. OTIMYUTEIBHOE CBOMCTBO YKHJIKOCTH —
TekydecTb.  JKuIKOCTH  HeckuMMaemble  (KamelbHBIE) ©  CKAMaeMble  (raz000pa3HbIe).
Makpockomnuueckasi OJTHOPOJHOCTh U H30TPOMHOCTH JKUJIKOCTH.

Tema 2. Mopenb CILTOIHOKW MaTepualbHOM CPEe/ibl, €6 MaTEMaTUYECKOE IIPEICTABICHHE.

Moenb CIUIOIIHOM MaTepuanbHOM Cpesbl, ee MaTeMaTudeckoe mpejacraBienue. OObemHas,
MOBEPXHOCTHAs U MaccoBasl IUIOTHOCTh pachpezesieHuss (pU3nMueckux BEIUMYMH B CIUIOIIHOM cpee.
CkansipHble U BEKTOPHBIE MMOJISl IVIOTHOCTHU PACTIPEICIICHHS] MacChl, YHEPTUU, KOJTUYECTBA JABUKCHUSL.

Tema 3. Cuiibl, IEHCTBYIOIINUE B KUIKOCTSIX.

Cunel 1 HanpsbkeHUs B ciiolHoM cpene. Knaccuduxarnus cun, ux onpenenenue. [1notHocts
pacnpeseneHuss OObEMHBIX CcHJ. BeKTOpHOE Ii0oJie IJIOTHOCTH PAaCHpeleleHHus] CHII TSKECTH.
[ToBepxHocTHbie cwiibl. HopmanbHbIe W KacaTenbHbIE HANPsKEHUA. [ MIpOIMHAMHYECKOE J1aBIICHUE,
rpaguedT naaeneHus. Popmyna OcTporpajackoro, BbIpaXkaromias CBS3b MEXKIY MTOBEPXHOCTHBIM
HWHTETPAJIOM OT HOPMAJIBHOTO HAMPSIKEHHS, 00bEMHBIM UHTETPAJIOM OT TpaJleHTa IaBJICHMUS.

Tema 4. dusnueckue CBONCTBA KUIKOCTH.

CaoiictBo ympyroctd. OObEMHBII MOJYyJb YNPYroCTH U €ro 3Hau€Hue i KamlelbHbIX U
razoo0pasubix cpen. CKOpOCTb pacmpoCTpaHEHUs YHpyrux naedopmanuii B CIUIONIHOW cpefe.
CBoiicTBO BsizkocTH. 3aKOH HbIOTOHA O BHYTPEHHEM TPEHHMM IPHU TUIOCKOIMAPALICTFHOM TEUCHUH
KUAKOCTU. AHaznorus ¢ 3akoHoM ['yka. KoaduuueHnts! BI3KOCTH M UX pa3MepHOCTh. 3aBUCUMOCTD
BSI3KOCTU OT TEMIIEPATYpPHI U AaBieHUsI. HEHbIOTOHOBCKHE KUIKOCTH.

Pa3nes 2. 3akoHbl paBHOBECHS KMIKOCTel U ra3os.

Tema 1. Onpenenenue U 3amaud  TuapocTaTuku. JluddepeHnmanbHble  ypaBHEHHS
THIPOCTAaTUKU Diisepa.

Onpenenenre M 3a7a4d  TUAPOCTaTUKU. ['mapocratuueckoe  naBieHue. Cucrema
midQepeHIMatbHbIX YpaBHEHUH THIPOCTATUKK Difjiepa W MX HMHTETPUPOBAHUE IPHU PAaBHOBECHUHU
OJTHOPOJHOM HECKHMAeMOW KHJIKOCTH B MOJe JeHCTBHA OOBEMHBIX M TOBEPXHOCTHBIX CHJI, CHJI
WHEPIUN | TIPH OTCYTCTBHUHU JCWCTBUS OOBEMHBIX CHJI. MaHOMETPUYECKOE JaBJICHUE U CTaTUYECKUIN
BaKyyM.

Tema 2. T'mppocTtarndeckuii napanokc. 3akoH Ilackans. CraTuueckoe AaBieHHE )KUIKOCTH Ha
TBEp/ble OBEPXHOCTH. 3aKOH ApXHMe/a.

I'mapocratnueckuit mapagokc. 3akoH [lackams. IlpuGopsl 11 W3MepeHus JaBJECHUS.
Cratnueckoe IaBlieHHE JXUIKOCTH Ha TBEpIbIe MOBEPXHOCTH M B 3aMKHYTHIX OOBEMHBIX. 3aKOH
Apxumena. IloTeHumanpHas >HEpPrust M TUAPOCTATUYECKMH HAMOp TMOKOSALIEHcS XKUIKOCTH. Bumabl
yueOHbIX 3aHsaTHil: Jlekuus: 'mapocrarnueckuit nmapagokce. 3akoH [lackans. Cratudeckoe naBiieHHE
KHJIKOCTH Ha TBEp/Ible IOBEPXHOCTH. 3aKOH ApxumMesa

Pa3znea 3. OcHOBBLI KHHEMATHKH U JHHAMHUKH.

Tema 1. Onpenenenus, 3aJ1a4d U METOJIbl KHHEMATHKH.

Omnpenenenue, 3agaud M MeToabl KuHeMaTUKd. Cuibl, 0OYyCIOBIMBAIOIIUE JBH)KEHHE
KUJKOCTU M Tas3a. 3aJjaHue KMHEMaTUYeCKHX XapaKTepUCTUK IBWKeHWsa no Jlarpanxy u Ounepy.
VYcnoBrue HENPEPHIBHOCTH ABW)KEHUS CIUIOIIHOM cpenbl. IIpunoskeHne 3akoHa COXpaHEHHs MacChl K
MeXaHMKe CIUIOMHOM cpeabl. JuddepennuanbHoe ypaBHEHHE HEPA3PHIBHOCTH JIBHKEHUS CIUIOLTHON
cpeabl U ero ¢usnueckuil cMmpica. CTpyiiHas MoOJeNb JBUXEHHS — OCHOBA THIPABIMKH. BexkTopHOe
MoJIe CKOpPOCTEW, 3aJaHHOe Mo Jiiepy, U ero ymopsjpodeHue. CTalliOHapHOE, HECTAl[MOHAPHOE
(meycraHoBuBILEeCs)) ABWKEHME. JIMHMM TOKa M TpaeKTOpUHM. BHEImIHME M BHYTPEHHHE TEUEHUS.




TpyOka Toka M crpyiika Toka. OObeMHBIH pacxon. MHTerpanbHOe ypaBHEHHE HEpPa3pPBIBHOCTH
JBWO)KEHUS BJIOJb CTPYWKH TOKa. Monenb ogHOMEpHOro TeueHusi. CpeaHsas CKOpPOCTh. YpaBHEHHE
Oananca pacxona. Ilonstiue 00 yCKOpeHHHU MPH ABMXKEHHUH CILIOUIHON Cpebl. Y CKOpEHHE KaK IOJIHAs
(cyOcTaHuMOHANbHAs) NIPOM3BOAHAA OT BEKTOpa CKOPOCTH IO BPEMEHHU IPU JBUXKEHUH CILIOLIHOMN
Cpelpl, 3a/JlaHHOTO II0JIEM CKopocTed 1o Oinepy. JlokanpHas M KOHBEKTHBHAs COCTAaBISIOLINE
YCKOPEHHUS U UX (PU3UUECKUN CMBICIT.

Tema 2. OOmire 3aKOHBI M YpaBHEHHS TUHAMUKH )KUIKOCTEH U ra3oB.

JuddepeHunanbable ypaBHEHHUs [BUKEHUS HIEIbHOW crulomHoW cpeapl. [lonsrtue o6
UJIealbHOM CIUIONIHOM cpere. ['paHnuHOe yCclloBHE JIJIsl TOTOKA HA TBEPAOU CTEHKE. 3aKOH COXPAHECHUS
KOJIMYECTBA JIBWJKEHUS UM €ro MNPUWIOKEHUE K JBIKEHUIO HACAIbHOW CIUIOUIHOM CpEZbl.
Huddepenunanpable ypaBHEHHUS JBHKEHUS, UX (PU3HUECKUIT CMBICIT.

Tema 3. YpaBHenus bepuyinu s s371€eMEHTapHOU CTPYHKHU UACATbHON KUJIKOCTH

VpaBuenuss bepnymmm. IIpeoOpasoBanue auddepeHunanbHbIX ypaBHeHHH Oiiepa i
CTALlMOHAPHOT'O JBM)KEHHUSI HEC)KUMAEMOM >KMJKOCTU B I10JI€ OOBEMHBIX CHJI, MMEIOLIUX MOTEHIUAI.
HNHrerpupoBanue ypaBHEHHs BAOJIb JIMHUM ToKa. VHTerpan bepHymmM Kak IepBBIA HHTErpai
IBWKEHUs, ero ¢usndyeckuil cmbici. PacnpocrpaneHue wuHTerpana bepHymin Ha cTpyiiky Toka
WJICATTBHOM CIUTONIHOM CpEelbl MPH JBHXKEHUU B MOJIE CUJ TSDKECTU. [loTeHUMANBbHBIA U CKOPOCTHOMN
HaIlop B CEYEHUHU CTPYHKHU TOKa, 1uarpamma ypaBHeHus bepHymu. YpaBHeHue bepHym B eqMHULIIAX
00BEMHOM TUIOTHOCTH MEXaHUYECKOW YHEPTHH.

Tema 4. YpaBHenust bepHysum 171 OTOKa BA3KOM )KUIKOCTH

I'mppaBnnueckue ypaBHEHMs. ['miapaBinudeckoe ypaBHeHME bepHymM i OJHOMEPHOIO
IIOTOKA BSI3KOM ’KMJIKOCTH. 3HAYEHHUs TOTEHIIMAIBHOTO U CKOPOCTHOI'O HAIlOpa B MONEPEYHOM CEUEHUHU
noroka. KoadduumenT kunetnueckoi sHepruu. bananc HanopoB A IByX cedeHuid moTtoka. [loteps
Hanopa. OOIMH BUA TUAPABIMYECKOIO ypaBHEHMsI bepHymM W MpUMepbl €ro IpUMEHEHHS.
I'mppaBinueckoe ypaBHEHHME KoaudecTBa JBMKeHMs. [IpupamieHue KoiaudecTBa IBH)KEHMS BJOJIb
CTpyHKM TOKa M BJOJb IOTOKa >XuAKOCTH. KoapduumeHT konuuecTBa JBUXKEHHUs. BplpakeHue
UMIynbca BHEMHHX cwi. OOmMHA BHJI THAPABINYECKOTO YpPAaBHEHHS KOJIMYECTBA IBIIKEHUS U
IIPUMEPHI €0 MPUMEHEHUS.

Tema 5. DneMeHThI TEOPUU THIPOIUHAMUYECKOT0 10,1001

OJeMeHThl TEOpHM TUApOJUHaMudeckoro noaodus. Kpurepun nonobust HerotoHa, Diinepa,
Peitnonpaca, @pyna. MoaennpoBaHue rUIpaBINYECKUX SIBICHHAMN.

Pa3nen 4. I'mapaBinyeckne HanOpPHbIe CUCTEMBbI.

Tema 1. JlamuHapHOE U TypOYJIEHTHOE TEUECHHUS.

Pabota, »Heprus U MOITHOCTH MOTOKA BSI3KOW >KMJIKOCTH. 3aTpaThl SHEPTUM HA PadOTy CHI
TpeHUs W JAuccunanuio (paccesHue). ['mapaBiIuuecKoe CONPOTUBICHUWE HHEPLMOHHOE, BS3KOE H
WHEPLUMOHHO — BS3KOE, CONPOTUBJIEHHE IO JUIMHE NO0TOKa. CTPYKTYypbl TOTOKOB >KUIKOCTH.
JlamuHapHoe u TypOyneHTHoe TeueHus. Uncino PeliHonbaca u ero kputudeckue 3HadeHus. Hanmopaoe
n Oe3HaropHOoe TeueHUs. TeuyeHHs:: paBHOMEpPHOE, HEPAaBHOMEPHOE, PE3KOM3MEHSIOIIEECs.
I'nnpaBnuueckoe ypaBHEHHE paBHOMEPHOIO IBHKEHUS. KaBUTAlIMOHHOE TEUEHHUE.

Tema 2. [ToTepu Hamopa 1o JJIMHE.

[Torepu wnamopa. Ilorepu Hamopa mno jmHe. PacuetHas ¢opmyna [lapcu-Beiic6axa.
I'unpaBnuueckre K03pGUIUEHTH TOTEPh HAopa, KO3YPPUIIMEHT THIPaBIMUECKOTO TPEHUS U OOUIHi
BUJ UX (PYHKIIMOHAIBHBIX 3aBUCUMOCTEH.

Tema 3. [loTepu Hamopa Ha MECTHBIE COMPOTHUBIICHUS.

OcHOBHBIE BUJIbI MECTHBIX CONpPOTHBIEHUI. MecTHble ToTepu Hamopa. Pacdyetrnas ¢opmyna
Beiic6axa. KoadduuueHT MecTHbIX MOTeph. MecTHbIE MOTEpU Hamopa Mpu OOJBIIMX YHCIAX
Peitnonbca. Pe3koe pacmmpenue u pe3koe cykeHue rnoroka. Teuenus B nuddys3opax, koHpy3opax,
KoJIeHaX. MecTHbIe TOTEpH Harmopa npu MajbiX ynciax PeitHonbaca. OnpeneneHue ruapaBInyecKomn
HanopHOW cucteMbl. [IpuMeHeHne Ha NPAKTHKE Pa3IMYHBIX T'MIPABIMYECKUX HAMOPHBIX CHCTEM.
CocTaBHblEe 3JIEMEHTHl TUJPABIWYECKUX HAMOpHBIX cucTeM. (OCHOBHas  THJIpaBIdYECKas
XapaKTepUCTHKA HAIIOPHON CUCTEMBI.



Tema 4. 'mapaBnuueckuil yaap.

HeycranoBuBIieecss HamopHOe JBW)KCHHE B TpyoOompoBoaax. [mapaBmuueckuii ynap.
HeycranoBuBiieecs: HamopHOE IBUKCHHE MPH padoTe TUAPOIMIMHApPA. YUYeT CHJI HHEPIUH.
'unpaBnuueckoe ypaBHeHHE OajaHca SHEPrUU MPH HEYCTAHOBUBIIEMCS ABMKEHHH. VHEpLHOHHBIN
Harop. SIBlieHHE TUAPABIUYECKOTO yaapa. YpaBHeHUE JKYKOBCKOTO ISl JIABJICHUS >KUAKOCTH MPHU
ruapaBinueckoM  ynape. CKOpoCTh  pacrpocTpaHeHust ynpyrux —aedopmanwmii. HemonHblit
TUAPABIMYECKHUM yaap. 3anmuTa CUCTEM OT T'HMAPABINYECKOro yaapa

Tema 5. HekoTopble cBeieHUS U3 TPUKIAIHON ra30BON JUHAMUKH.

ITapameTpsl cocTostHUA ra3a. IIpocrelimue TepmoauHaMUYecKue poueccsl. MaccoBblii pacxon
ra3oBOro IMOTOKA. YCTaHOBUBILEECS H30TEPMUYECKOE IaBJICHHE Ta3a B TPyOOMpoBOJax, CKOPOCTh
3ByKa U KPUTHYECKOE OTHOLICHHUE JIaBJICHUM, BECOBOM pacxo[ rasa. McreueHnue rasza u3 pesepByapa
pu aauabaTHOM (M30’HTPOITHOM) IPOILECCe, KPUTUYECKAs CKOPOCTh MCTEUECHUS, MOAKPUTUYECKAS U
HAJKPUTHYECKUE 00JIacCTH MCTedeHus, yncio Maxa. Mcreuenue raza u3 pesepByapa B TPyOOIpPOBOI
IIPH MOJIUTPOITHOM MPOIIECCE C YIETOM THIPABINYECKOTO COIPOTUBIICHHS TPYOOIIpOBOIa.

Paznen 5. 'mapaBianyeckne 1 NHEBMATHYECKHE CUCTEMBI.

Tema 1. OObeMHBIN IUAPaBINYECKUN TPUBO/L.

OOBeMHBIN THApaBIWYECKHH mpuBoA. OnpeneneHue, Ha3HAYCHHWE, NPHHIUN JIEHCTBHS.
OcHoBHBIE paboune mapaMeTpbl THAPONPHUBOAA. J[OCTOMHCTBA M HEJOCTATKH TUAPONPHUBOAA TPHU
CPaBHCHUH C MEXaHMYECKUMH, DJICKTPUUECKMMH W IMHEBMATHYECKUMHU TpuBojaMu. PazneneHue
O0OBEMHBIX  THJIPOIPHUBOJIOB HAa OCHOBHBIE COCTaBHBIE 4YacTH, CHJIOBYIO, pabouyi0 U
pacnpeenuTenbHO-peryIupyromlyo anmnaparypy. Kinaccudukamus ruponpuBooB M0 KHHEMATHKE,
XapakTepy HBIXKEHHS paboyell KUIKOCTH, CIOCO0Yy peryjaupoBaHus, HTaBICHUIO, 1O METOIY
YIPABIECHUS U KOHTPOJIS.

Tewma 2. O0mue cBeeHUs: 0 MTHEBMOIIPUBOAAX.

Onpenenenne nHeBMonpuBoaa. HasHaueHume u crpykTypa mnHeBmonpuBona. [IpuHuun
nerictBus. [Ipocreiimme cxempl THEBMONPHUBOAOB MOCTYNATEILHOIO U BPaaTEIbHOIO JICHCTBHUS.



