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TpaHcnopra npoTokoa Ne 5 o1 «29» supaps 2021r.
JlupexTop oTaeneHNA:K.T.H.,fo1eHT [ pubnamgenko M.B.
Cocrasurens: K.-m.H.. mpodeccop Amocosa [.B.



I. Pabouasi mporpaMMa nmepecMoTpeHa HA 3acCeJaHUH OT/IeJTeHNs:

[IpoTokoi oT « » 20 1. Ne

HupexTop oTaeneHus

(o AmKcH) (1.0. ®amuims)

Il. PaGouyasi nporpaMma nepecMOTpeHa HA 3aCeIaHNM OTAeJICHHUA:

IIpotokomn oT « » 20 1. Ne

Jupexrop oTaeneHus

(moamuce) (MN.0. ®amunus)



HeJII/I H 3aJaY1 OCBOCHUSA JHUCIHUIIIINHBI

VYyebHas nucuumuiiHa «BerauciauTenbHas TUAPOJIUHAMUKAY TMpeTHa3HAYCHA
JUIs CTyJieHToB 1 Kypca, oOydaromuxcs 1o HanpapiaeHuto 15.04.03 «IIpuknannas
MEXaHuKa», Marucrepckas nporpamma «BpluncnuTenbHass ~MexaHUKa U
KOMITBIOTEPHBIA WHKUHUPHUHTY. J[MCIIMIUIMHA BXOAWT B BApUATUBHYIO YacTh OJIOKa
«ductumunel (Moxynn)» (b1.B.04).

OOmasi TpymOEMKOCTh OCBOCHHUS JUCIUIUIMHBI cocTaBiasieT 180 wacos.
VY4yeOHbIM TIAHOM  MNPETYCMOTPEHBI  JICKIMOHHBbIE 3aHATHs (36  4acos),
npakTudeckue 3aHsATUsA (36 4YacoB), camMocTosiTeNlbHas paboTta cryneHrta (72
yacoB). IIpenycmarpuBaercsi BBINOJHEHUWE KypcoBOM paboThl. JlucHMIUIMHA

PCAIN3YCTCA Ha 1 KypCC B 2-M CCMCCTPC. CDopMa KOHTPOJIA - 3K3aMCH.

Heabro wu3yyeHus AUCHUIUIMHBL  «BplunciouTenbHas TUAPOJUHAMUKAY)
ABJsIeTCsl (DOPMUPOBAHKE Y CTYIEHTOB KOMIIETEHUMI, HEOOXOIUMBIX JJIs1 HAy4YHO-
UCCIIEIOBATENIbCKOM W HAay4YHO-TIEJarOTMYECKON  JIeATENbHOCTH B  o0nacTu
MaTE€MaTUYeCKOr0 M YHMCIEHHOIO MOJEIMPOBAHUS IMPOLIECCOB THAPOMEXAHUKU U
TEIUIOOOMEHA, CO3/1aHUsl  YHUBEPCAJIbHBIX HH)KEHEPHBIX METOJOB PacuyeTHOTrO
MOJEIIMPOBAaHUS 3aJad MEXaHUKH KUAKOCTH COBMECTHO C CONPSKEHHBIMU
IpoLeccaMy TEIJIO- U MacCONEpeHoca.

3agaum AUCHUIIMHBI —

1. cuctemaTuzaumss W CTPYKTYpUPOBAHUE OCHOBHBIX HIPEJICTABICHUNA B
00J1aCTH MaTeMaTUYECKUX MOJIETIC MEXaHUKH KUIKOCTH U ra3a;

2. OCBOEHHUE CTYJACHTAMU OCHOBHBIX aHAJUTUYECKHUX M YUCJICHHBIX METO/IOB
peuieHust 3afad THAPOJWHAMMKH, MPEJCTABICHUE O HEJIMHEWHBIX MpodiaemMax
MEXaHUKH;

3. BbIpabOTKa Yy CTYIEHTOB HABBIKOB CaMOCTOATENIBHON paboOThl C
COBPEMEHHBIMU IMAaKeTaMHM MPUKIAAHBIX IPOrpaMM B OOJACTU pelIeHUs 3aaady
MEXaHUKH  KUAKOCTH M TEIJIOOOMEHa, MHTEpNpeTaludd  pe3yJibTaToB

HCCICAOBaHUA.



Hns YCIEIHOTO W3YUYCHUS IV CUUTUIAHBI «BpruucnurenpHas
TUAPOAVMHAMUKA» y OOYYaIOMIMXCSA JOJDKHBI OBITH C(HOPMHUPOBAHBI CICAYIONINE
MPEABAPUTEIbHBIC KOMIIETEHIINHN:

e BIIQJICHUE HaBBIKAMU PaOOTHI C Pa3TUYHBIMU UCTOYHUKAMH UHGOpPMAIIUN:
KHUTaMU, y4eOHHKaMHU, CIIpaBOYHUKaMU, IHTEpHET;

e pemniaTh HAyYHO-TEXHUYECKHE 3a/1a4d B 00JIACTH MPUKIATHON MEXaHUKHU Ha
OCHOBE JOCTW)KCHUW TEXHUKA W TEXHOJOTHM, KIACCHYECKMX W TEXHUYECKHUX
TEOpU U METOAO0B, (PU3UKO-MEXAHUYECKUX, MATEMATUYECKUX U KOMIIBIOTEPHBIX
MojieNiel, 001alatoIMX BEICOKOM CTENEHBIO0 aJIeKBATHOCTH PEATbHBIM MPOIEccaM,
MAIlIMHAM ¥ KOHCTPYKIIHSIM;

e BBUIBIATH CYIIHOCTh HAYYHO-TEXHUYECKUX MPOOJIEM, BO3HUKAIOUIUX B
xo/e Mpo(EeCCUOHAIIBHOW JIeATEIbHOCTH, U TMPHUBIEKATh JJIi MX pEUICHUS
COOTBETCTBYIOIINMI (PM3UKO-MAaTEeMaTUUECKUI anmnapar;

BJIaJICHUE HaBbIKAMU PaOOTHI C BHIYUCIUTENbHON TEXHUKOU

B pesynpraTe M3ydeHUs ~JaHHOM JAUCHUIUIMHBI Yy  OOy4Yaroniuxcs

dbopmupyloTCa  cleAylomMe — OOMIeKYJbTypHBIE W TpodeccHoHambHbIC

KOMIICTCHIIUN.
Koxa u ¢popmympoBka Aransl GOPMUPOBAHUSI KOMIIETEHIIUH
KOMIIETEeHIIHH
OCHOBBI IPUMEHEHHS (PM3UKO-MATEMATHYECKOTO
armapara Juisi Co3/IaHisi MAaTeMaTHYECKOU MOJIETH
MK-2 crnocoGHOCTIO | SHACT M3Yy4aeMOT0 TIPOLECCa, CUCTEM KOMITLIOTEPHOTO
NPHMEHSITH busmKo- MOJIEIMPOBAHKS U DKCIIEPUMEHTAIBHOTO
MaTeMaTHYeCKHi MCCICIOBAH A
armapar, TeOpeTHIECKHE, IPUMEHSATH (PU3MKO-MaTEMaTHIECKHUI armapar
pacyeTHbIe u MEXAHUKHU CILIOUIHBIX CPEl, MEXaHUKH
SKCIIEPHMMEHTAILHBIE e OpMUPYEMOTO TBEPAOTO TENA IS CO3JaHUSA
METOIbl WCCIIEN0BaHui, | YMeer MaTeMATUYECKOM MOJIENIM U3ydaeMOro MPoIecca,
METOIbI CHCTEMBI KOMITBFOTEPHOTO MOJIETMPOBAHUS
MaTeMaTHYECKOrO u SKCIIEPUMEHTAIBHOTO MCCIIEOBAHUS ISl PEIIEHUS
KOMITBFOTEPHOTO 3124 TIPUKJIAHON MEXAHUKU
MOZICTMPOBAHMS B HaBBIKAMHU PUMEHEHUS (PU3UKO-MATEMATHIECKOTO
portecce 5 armapara MEXaHHKH CIUTOIIHBIX CPeJl, MEXAaHUKH
npoQeccHoHanbHOk nehOpPMUPYEMOT0 TBEPIOTO TeJIa I aIeKBATHOIO
ACATCIBHOCTH Braneer | | remammecioro MOJIEJIMPOBAHHKS U3y4aeMOTO
IPOLIECCA, COBPEMEHHBIX CUCTEM KOHEUHO-
5JIEMEHTHOTO QHAIM3a U YKCIIEPUMEHTAIBHOTO




UCCIeIoBaHus U1 A3PPEKTUBHOTO PEIICHUS 3a/1a4
NPUKIaJHON MEXaHUKH

[IK-8 crnocoOHOCTEIO

TpC6OBaHI/I${ KOHTPOJIA Ka4€CTBa MaTCpUuajioB,

CaMOCTOSATEIBHO 3naer 5JIEMEHTOB U y3JI0B MAIIUH ¥ YCTAaHOBOK,
OBJIA/IEBATh MEXaHHYECKHUX CUCTEM Pa3IMYHOIO Ha3HAYCHUS
COBPEMCHHBIMU IPUMEHSATH BHIYUCIUTENBHBIE METOI M TAKETHI
BRITHCIUTC/IbHRIMH Vateer HPUKJIAJHBIX IIPOrPaMM JIjIsl PEIICHUS 3a1a4
MCTOaMH W ITAKCTaMH BBLIYMCIIUTENLHOM THAPOMEXAHUKH M YHUCIECHHOTO
HPUKJIAHBIX  [IPOrPAMM MOJIEJIMPOBaHHMs IIPOLIECCOB TEIJIO-H MacCOOOMEHA
I8 peleHus  3a1ad
. HaBBIKAMHU CO3/IaHUS YHUBEPCAIbHBIX HHKEHEPHBIX

BBIYHCIIUTENIHLHOM

METOJIOB PACUETHOTIO MOIEITMPOBAHMS THAPO- U
TUIPOMEXAHUKU u

ra30MHAMHYECKHX 3aa49 BMECTE C CONPSIKEHHBIMU
YHCIIEHHOTO

IPOIIECCAMU TEILIO- U MACCOIEPEHOCA B
MOJIETMPOBAHHMS .

IPOU3BOIIBHBIX TPEXMEPHBIX 00JIACTAX PA3IMIHOMN
IPOIIECCOB TEn0-u

CIIOKHOCTH Ha OCHOBE MAKETOB MPHUKJIAIHBIX
MaccooOMeHa, CO3JaHus

pOrpamMm
YHHUBEPCATbHBIX
UIDKEHEPHBIX ~ METOJIOB
PacyeTHOro Buaneer
MOJIEITMPOBAHMS  TUIPO-
U Ta30JMHAMUYECKHX
3a1a4 BMECTE c
CONPSKEHHBIMU
npoleccaMud  TEIIO- |
MacconepeHoca B
IPOU3BOIIBHBIX
TPEXMEPHBIX  00IACTAX
Pa3IMYHON CIIOKHOCTH

I1K-9 cmocobHOCTBIO OCHOBBI COBPEMEHHBIX METOJI0B U CPEJCTB

CaMOCTOSATEILHO HPOBEIEHHS IKCIIEPUMEHTATBHBIX UCCIIEN0BAHUIA 110
OBJIA/IEBATh iaer 3a/1a4aM MEXAHUKH KUJIKOCTH, MHOTO(Da3HbIX
COBpPEMEHHBIMU IIOTOKOB, TEIJIOMACCOOOMEHA B CIIOKHBIX
METOJIaMH U CPEACTBAMU TEXHUYECKUX CUCTEMAX; 00pabOTKH, aHAIU3a U
HpOBEIEHHS 0000ILEHNS PE3YIBTATOB SKCIIEPUMEHTOB
OKCHCPUMCHTAIILHBIX IPUMEHSTH HA PAKTUKE COBPEMEHHBIE METOIbI 1
HCCICTIOBAHIH 1o CpeICTBa IPOBEIEHUS DKCIIEPUMEHTAIBLHBIX
3ajaiam MEXaHUKH Vaseer MCCIIEJOBAaHMH 110 33/1a4aM MEXaHUKH KHKOCTH,
KUIKOCTH, MHOro()a3HbIX MOTOKOB, TEIIOMACCOOOMEHA B
MHOTO(3HBIX  MOTOKOB, CIJIOKHBIX TEXHUYECKHUX CHUCTEMAX; 00pabOTKH,
TEMIoMaccooOMeHa B aHanu3a u 0000IIEHNS PE3YILTATOB DKCIIEPUMEHTOB
CIOKHBIX ~TEXHHUYECKHX

COBPEMEHHBIMU METONAMH KCIIEPUMEHTATBHBIX
CHCTEMAX; .

YcCIIeJOBAHMIA 110 33/1a4aM MEXaHUKHU KUIKOCTH,
o0pabaThIBaTh,

Brageer | MHOTO(A3HBIX TIOTOKOB, TETMIOMAcCOOOMEHa B

aHAJINU3UPOBAThH u

CIOKHBIX TEXHUUECKUX CHCTEMAX; 00pabOTKH,
0000maTh  pe3yNbTaThl

OKCIICPUMCHTOB

aHanu3a U 0000IICHHS Pe3yTbTaTOB IKCIIEPUMEHTOB




Jlnis popMupoBaHus BbIIIEYKa3aHHBIX KOMIETEHIMM B paMKax JUCLUILTAHBI
«BpruncnurenpHas TMAPOJAMHAMUKA»  NPUMEHSAIOTCA  CIECAYIOIIME  METOMbI

AKTUBHOTO/ HHTCPAKTUBHOTO O6y‘—ICHI/I$II «I'pyHnIioBas KOHCYyJIbTalusg»

|. CTPYKTYPA U COJAEPKAHUE TEOPETUYECKOM YACTHU KYPCA

JlekunonHuble 3aHaTud (36 4acoB)

Paznen |. Jlunamuka Bsa3koi xuakoctu (12 gac.)

Tema 1. YpaBHeHusi ABHKEHHSI BSI3KOM HeC:)KHUMaeMoOil Kuakoctu (4
qac.)

VYpaBHEHHE ABMKEHHUS BA3KOM KUAKOCTU. YacTHBIE Cllydan UHTETPUPOBAHMS
ypaBHEHHUI IBWKEHUS. [luccumanusi MexaHW4ecKoW sHeprud. JluccunaTuBHas
bynkuus. Juddy3us 3aBUXpEHHOCTH.

Tema 2. TypOynenTHble TeueHus1 (4 yac.)

HeycrounBOoCTh  IBMKEHHUS  BA3KOM  KMAKOCTH. JlamMuHapHble U
TypOyJeHTHbIe TeueHUs. OTPhIBHBIC TCUCHUSI.

Tema 3. OcpenHeHHbIe ypABHEHHUS THNHAMMKH BA3KOM :kuaAKOCcTH (4 4ac.)

Bpemennoit Mmeron PeliHosbica OCpeqHEHNS TapaMeTPOB MOTOKA. Y paBHEHUE
Hare-Crokca B ¢opme PeliHonbaca. TeH3op HanpsokeHUN W SIBJIEHUE TEpeHoca

pu TypOyJI€HTHOM T€UEHUHU.

Paznen I1. MoaenupoBanue Typoysaentnoctu (12 gac.)

Tema 1. Moaenu HyJieBoro nopsiaka (6 yac.)

Mopenu HyneBoro mnopsaka (myTd mnepememuBanusi). [lpubmxenus
byccunecka. Moaens Konmoroposa — [Ipanaris. Moaenu KHHETHYECKON SHEPTUH
Y CKOPOCTH JIMUCCHITALIMK. 3aMbIKAHUE YPAaBHEHUN IBUKEHHSI C TIOMOIIBIO MOJIENEH
BTOPOIO U BBICHIETO MOPSJIKOB.

Tema 2. Hetuneiinbie moaenu (6 gac.)

Henuneitnpie Mogenu TypOyJI€HTHON BSI3KOCTH.



«[Ipucrennas» TypOynentnoctb. Jlorapupmuueckuit npopuib CKOPOCTEN.

«CB0OOIHAS» TYPOYJIECHTHOCTD. 3aTOIIEHHbIE CTPYH. JlanbHull cien.

Pasznen I11. Teopusi norpannusnoro cjos (12 gac.)

Tema 1. YpaBHeHHs1 HOrPaAaHUYHOTO 101 (6 yac.)

[lonaTne morpannyHOrO cnos. YpasHeHnue [Ipanaria. Tounsle pemeHus ais
JAMUHApPHOTO IIOIpaHMYHOrO cnos. MHrerpanpHoe cooTHomeHne Kapmana.
ABTOMOJIENIBHBIE PELICHHUS.

[TorpannyHblid cI0M HA MPOHUIAEMOH U Nep(HOPHUPOBAHHON MOBEPXHOCTSIX U
[IpU CTPYWHOM IoJaye U oTcoce Bemiecrna. llorpaHuyHbIi CI0M MPU HATUYUU
IpaJIMeHTa IaBJIEHUS U MACCOBBIX CHJI. BilMsHME MacCOBBIX CUJI HA TypOyJIEHTHBIN
oOMeH.

Tema 2. Metoa pacyera TypOy/JI€HTHOr0 MOTPAHMYHOIO cJiosi (6 yac.)

Anamorns  PeliHonpnca. Meron  Kyraremanmze-JleontheBa  pacuéra
TypOYJEHTHOI'O IOTPAHUYHOTO CIIOSL.

[IpenenpHbIE OTHOCHUTENBHBIE 3aKOHBI TPEHUSA ISl TOTPAHUYHOIO CJIOS IIPHU
Pa3IMYHBIX BO3EeUCTBUAX. OMpeneneHne TOYKA OTPhIBA.

[IpocTpaHCTBEHHBIM  IOTPAaHWYHBIM  CJIOW. B3anmMonencTBue  CKayka

YIUIOTHCHUA C TOTPaHUYIHBIM CJIOCM.

Il. CTPYKTYPA 1 COAEP)KAHUE IPAKTUYECKOH YACTH
KYPCA
IpakTnueckue 3ansaTus (36 4acoB)

Pa3nen |. JlunamMuka BSI3KOM KHUAKOCTH

3ausarue 1. Teuenne Ilyazeiins (4 yac.)

3ansiTue 2. YCa10BHSA HEYCTOMYMBOCTH NPOM3BOJIBHOIO aAHadaTHYeCKOro

aBuKeHus (4 yac.)
1. BsIiBOJ AMCHEPCHOHHOTO COOTHOIICHHUS.

2. YcioBue yCTOMYMBOCTH.



3. CpolicTBa IUCIIEPCUOHHOTO YPABHEHUS.

Pasnen |1. MoneaupoBanue TypOyJ1eHTHOCTH

3austue 3. MeToabl n3y4yeHus TypOyJIeHTHBIX TeueHuil (4 yac.)

1.  Ocpennenus no PeitHonbaCy.

2. Ocpennenus mo daspy.

3ansiTue 4. YpaBHeHune 0ajiaHca Uil IJIOTHOCTH KHUHETHYECKON JHEPrum
TypOyJ1eHTHOCTH (4 1ac.)

3ansTue 5. CBoiicTBa Moje/ M TYpOYyJIEeHTHOr0 nNepeMeminBanus (44ac.)

1. ABTOMOJENbHBIC YPABHEHHUSI.

2.  Mogens benenpkoro-Opaakuna.

3ansaTe 6. Moaeab TypOyJIeHTHOr0 mnepeMelIMBAaHHWs, OCHOBAHHAS HA
YPaBHEeHUM OaJIaHCa UIsi KHHeTHYeCKOH JHeprun TypOyjaeHTHOCTH (4 yac.)

1. VYpasuenue k-¢ — Mozenu B mpHOIMKEHUN HEC)KUMACMOCTH.

2. IlpubmmxeHne KyCOuyHO-TIOCTOSIHHOTO KodddunrenTa nuddy3un.

Pazpnen |11. Teopuss norpannyHoro cios

3ansiTue 7. IlorpaHuYHbBIN €10 NMPH HAJTUYHMU TPAJAMEHTA JAaBJICHUS U
MaccoBbIX cuJI. (4 yac.)

1.  BuusgHure MaccoBBIX CHII HA TypOYyJIEHTHBIN OOMEH.

2. Meton  Kyrarenamse -JleonTheBa  pacuéra  TypOYyJIEHTHOTO
IOTPAHUYHOTO CJIOSI.

3ansTue 8. TypOy/ieHTHBIN NOrPpaAHUYHBIN cJ10H (4 4ac.)

1.  IlpenenbHble OTHOCUTENBHBIE 3aKOHBI TPEHUS JJISl MOIPAHUYHOTO CJIOS
MpU Pa3IMYHbIX BO3JCHCTBUSX.

2. OmnpeneneHue TOYKHU OTPHIBA.

3. 3akoH conpoTuBieHUs TpeHuto [Ipanaris ans TypOyaeHTHOrO TEUEHHUS.

3ansiTue 9. TypOy/1eHTHBIN NOrPAHUYHBIN cJ10H (4 yac.)

1. IIpocTpaHCTBEHHBIN MOTPAHUYHBIN CIIOM.

B3aHMO,HefICTBHe CKa4dKa YIUIOTHCHHUA C ITOT'PaHNYIHBIM CJIOCM.

CamocrosiTesibHas padora (108 yaca)



HJIaH-Fpa(l)l/IK BBINIOJIHEHHUSI CAMOCTOSITEIbHOM paﬁoTLI 0 AMCIIUIIJINHE

Ne Jara/cpoxkn Bua camocrositesbHOMI IIpuMmepHbIe ®opma
n/n BbINOJIHEHH S padoThI HOPMBI KOHTPOJIA
BpeMeHHU Ha
BbIINIOJTHEHH €
1 1-5 wenensa Brimonnenne 15 yacos [1P-12
cemecTpa WHJUBUAYAIBHOTO 3a7aHUs 110
paznenam 3aHsTuid 1-2.
2 5-10 menens [ToaroroBka K ycTHOMY onpocy | 6 yacoB YO-1
cemecTpa 1o pasjenam 3aHsaTuid 1-2.
3 10-15 menens Brimonnenue 20 gacoB I1P-12
cemecTpa WHUBUAYAIBHOTO 33JaHUs 110
pasznenam 3aHsaTHid 2-3.
Brinmonnenue kypcoBoi
paboThl
4 15-18 Henens [TonroroBka Kk ycTHOMY omnpocy | 6 yacoB YO-1
cemecTpa Mo pasnenam 3aHsATHid 2-3.
Brinmonnenue kypcoBoi
paboThl
5 10-18 "wenens Brinmonnenue kypcoBoi 25 yacos I1P-5
cemecTpa paboThI
6 OK3. ceccus IloaroroBka K 3K3amMeHy 36 uac. 3K3aMEH
Hroro | 108 yac.

I11. YHEBHO-METOAUYECKOE OBECIIEYHEHUE
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIUXCSI

YcTHBIE ONIPOCHI

YcrHBIC OIIPOCBHI OCYHICCTBIIAIOTCA IIPCIIOAABATCIICM 110 34daBCPIICHUIO

HN3ydCHUA pasaciia AUCHUILINHBI. BOHpOCBI U 3aJaHuA IIPpUBCACHLI B (bOHHe

OLICHOYHBIX CpCAacCTB. I[J'ISI IIOATOTOBKH HCIIOJIB3YCTCA OCHOBHas u

JOITOJIHUTCIbHAA JATCparypa I10 JAUCHUITIINHC «BpruuciaurenbHas
rHApOANHAMHUKA. BOHpOCBI, BO3HHKAIOINMWE B IPOLOECCEC IMOATOTOBKHU, CTYACHT
MOXKCT 3a/IaTh IIPCIIOJaBaATCIIIO HAa KOHCYJIbTAllUAX.

PasnoypoBueBbie U/13



[Ipu opranuzanud CcaMOCTOSATENbHOM pabOTHl MpemnojaBaTellb OJIKEH
YUYUTBHIBATh YPOBEHb IMOJATOTOBKHA KaXKJIOTO CTYJEHTAa W MPEABUIIETh TPYIHOCTH,
KOTOpPbIE MOTYT BO3HUKHYTh MpPU BBIIOJHEHUH CAaMOCTOATEIBHON paloOThI.
[Ipenonasareins JaeT KOKJIOMY CTYACHTY VHJIABUYAJIbHBIC 51
muddepennupoBanHbie 3aaaHus. HekoTopbsle M3 HUX MOTYT OCYIIECTBISTHCSA B
rpynne. Bplmaya 3agaHuid IPOU3BOAWUTCS B 3aBUCHMOCTH  OT IPOXOAMMOU
TEMAaTUKH Kypca U ONPEEsAeTCs NPEno1aBaTeIeM.

MeToaudeckue yKkazaHusi 1o KypcoBoi padore.

KypcoBass pabora mno aucuuiuinHe «BpluucinuTenbHas TUAPOJUHAMUKA)
OPOBOAUTCA C II€JIbI0 OO0OOIIUTh 3HAHUE TEOPETUYECKUX OCHOB MEXaHUKHU
YKUAJIKOCTH U 3aKPENUTH HABBIKU NMPAKTUYECKOTO NPUMEHEHHS YUCIEHHBIX METO/IOB
pacueToB M MOJIEIUPOBAHUsA K pelIeHUIO 3axad. Ilpu 3TOM paccMarpuBaroTcs
pacyeTHbIE METO/bI, ITO3BOJIAIOIIME ITIOCTPOUTH DITFOPBI CKOPOCTEN U KacaTeIbHBIX
HaIlpsOKEHUM B CEUYEHMM ITOTOKA, IUWarpaMMbl PaclpeleieHUs IaBJICHUS BAOJb
IIPOJOJIBHOM OCH KaHajla, TaKXe OIPENCIIUTh HHTETPAIbHBIE XapaKTEPUCTUKU
JAMAHAPHOTO MOTOKA.

Hcnonp3oBanue COBPEMEHHBIX BBIUYHCIUTEIBHBIX CPEICTB ITO3BOJISIET
CYLIECTBEHHO OOJIETYUTh MPOLIECC BHIUMCICHUN U MHTEPIIPETALUN PE3YIbTaTOB.

B pe3ynbrare BBINOJHEHUS KypCOBOM pabOThl CTYIEHT [OJKEH B
JIOCTaTOYHOW CTEIEHU OBJIAACTh COBPEMEHHBIMH METOAAMHU pELICHUs 3a1ad
MEXaHHKM JKMJKOCTH, METOJaMHM pacyeTa JIOKAJIbHBIX W  HWHTErPAIBHBIX
XapaKTEPUCTHK TMOTOKA. BbIMmogHEeHWE KypcoBOMl ~ pabOThl HaNpaBiI€HO Ha
dopmupoBaHnrue y  0oOydyaeMbIX  HAaBBIKOB  CAMOCTOSITENIBHOM  HAay4YHO-
UCCJIEIOBATENIbCKOM M MPaKTUYECKOW paldoThl, TIpaMOTHOrOo OQOpMIIECHUS
MOJyYEHHBIX PE3YyJbTaTOB, YMEHHS NPEICTaBUTh PE3yIbTaTbl CBOEH pabOTHI B
BUJIE MTOSCHUTEIBLHOM 3aIIMCKH U 3aLUTUTD UX B ITOCIEAYIOLIEH TUCKYCCUU.

[lenpto  KypcoBoil ~ pa®OThl MO  JgucHUIUIMHE  «BeraucnurenbHas

IruapoanHaMHuKay ABJIACTCA:



JaJbHEMIIEEe pPa3BUTHE W 3aKPEIUICHUE 3HAHWUW, IIOJYyYEHHBIX Ha
JICKIIMOHHBIX U TMPAKTUYECKUX 3aHITHSIX B O0JACTH METOJOB pEIICHUS 3aaad
MEXAHUKH KUJKOCTH;

COBEPIIICHCTBOBAHUE HABBIKOB pacyeTa IUIOCKUX JIAMUHAPHBIX TEYEHUN
BSI3KOM HEC)KUMAEMOM KUJIKOCTH;

pa3BUTHE TPO(PECCHOHAIBHBIX HABBHIKOB PA0OTBI C  COBPEMEHHBIMHU
BBIYMCIIUTEIbHBIMU CPEJICTBAMM.

KypcoBasi pabGoTa sIBIS€TCS COCTaBHOM 4YacThiO YYEOHOW JIUCIUTUTMHBI
«BpruncnurenbHas TUAPOJAMHAMHMKA» W NPEAHA3HAYCH ISl MPAKTUYECKOTO
3aKpEIUIEHUsT W PAClIMPEHMs [OJIYYCHHBIX TEOpPETUYECKUX 3HaHuu. Llensro
KypCOBOM palOThl SIBJISIETCS MNPUOOPETEHHUE CTYJIEHTOM HABBIKOB IO pacuery
IUIOCKUX JIAMAHAPHBIX TEUEHUN BA3KOU HECKUMAEMOW KUIKOCTH.

3amaueit KypcoBoii paboThI sIBJsieTCsl GOPMHUPOBAHUE Y CTYJCHTOB HABBIKOB:

- IOCTAHOBKH O OINKCAHUS 33/1a4H;

- IOCTPOEHUS PACUETHOM CXEMBI,

- ONPEACIIEHNUS JIOKATbHBIX U UHTETPAIBHBIX XAPAKTEPUCTUK MTOTOKA;

- IPEACTABJIEHUS PE3YIbTATOB MTPOEKTA.

OcHOBHBIE TPEOOBAHUS K BbINOJHEHHIO KYPCOBOH PadoThI

Kax b1l CTyA€HT BBINIOJHACT HWHAUBUAYAJIBHOE 3aJaHHE, CIIUCOK THUITOBBIX
3a/IaHUN Ha KypCOBYIO paboTy mpuBeneH. Kaxapiii cTyJaeHT 00s3aH MOCETUTh HE
MEHee 5 KOHCYJIbTAIlMU 10 BOMPOCAM BBITIOJIHEHUSI KYpPCOBOU paOOThI, MPEAbSBIISS
Ha TMPEABAPUTEIIBHBI MPOCMOTP TMPENOJABATEN0 OTACIbHBIE PE3YIbTATHI
pacueToB WM IMPOEKT IOSCHUTENIbHOU 3amucku. Ilo pesynbraram KypcoBoOW
paboThl CTYyIEHTOM, B COOTBETCTBUM C TpeboBanusimu JIBDY, odopmisercs
MOSICHUTEIIbHASL 3alllMCKa W CHACTCsS IMPENOJaBaTeNIl0 Ha IpoBepKy. Ecimm Bce
HEJIOYETHI, BBIABICHHBIE IMPU KOHCYJIbTALUAX, YCTPAHEHBI, CTYAEHT 3allUIIACT
KYpPCOBYIO paboOTy, MO pe3yjbTaTaM 3alllUuThl BBICTABIISIETCS WTOTOBas OIICHKA.
Ecnu mosicHuTenbHas 3aicKa He yIOBIETBOPSIET MOCTABICHHBIM TPEOOBAHUSAM, TO

OHAa BO3BpAlllae€TCs CTYACHTY Ha JJOPAOOTKY.



[Ipy  BbIMOMHEHHMM KYpCOBOW palbOTBl  CTYAEHT 00s3aH  MOCETHUTH
KOHCYJIbTAIIUM U 3a4€CTh Y PYKOBOJUTENS, KaK MHUHHUMYM, CJICAYIOIIUE STaIlbl
paboThl TIO pacyeTy IUIOCKUX JIAMHUHAPHBIX TEYCHWH BS3KOH HEC)KHUMAEMOU
KHUJKOCTH:

1. Onucanme maTeMaTUYECKON MOJENN C BXOAHBIMA W BBIXOJAHBIMU JTAHHBIMHU
pelaeMoi 3a1a4u, €€ 0COOEHHOCTH;
2. BpimonHeHHe pacdyeToB W MOCTPOCHHE SIIOPHI CKOPOCTEH M KacaTeNbHBIX
HaIpsHKEHU B CEUEHUH MOTOKA.
3. BeimonHeHne pacyeToB M TMOCTPOCHHE JAMATrPaMMBbl  pacIpeeiCHHS
JIABJICHUS BJIOJIb MPOJIOJIHLHOM OCH KaHaa.
4. OmnpeneneHue CIeayIOIMNUX HHTETPATBHBIX TapaMeTPOB:
a) pacxop kuakoctu @;
b) cuny rugpaBamueckoro Tpenus Rog;
C) CPEIHIOK CKOPOCTh Wi,
d) konmuectBo aBwkeHnss K (M3MEHEHHME KOJIMYECTBA ABMIKCHUS
AK = K, — K));
) TOJHBIHI UMITYJIbC @ (u3MeHeHue HOJTHOTO
umiyiasca AD = @, — D,),;
5. TlonydeHnne KOMMYECTBEHHBIX PE3YJITATOB M UX BU3yadu3anus. YnCIeHHBIHN
pacueT BBITIOJIHEH ¢ MOMoIIbio nmporpamMmmer MatLab wimu Maple.

Coaep:xanue NOSICHUTEILHOH 3aITUCKU

[losicauTenbHass 3anucka odopmisiercss Ha Juctax ¢opmara A4 B
cootBercTBUM ¢ TpeboBanmsimu ECK]l. CopepkaHue KypcoBOW paOOTHI TI0
pacdeTy IIOCKUX JJAMUHAPHBIX TEYCHHI BSI3KON HEC)KUMAEMOM JKUIKOCTH JTOJDKHO
BKJIFOUYATh:

TUTYNBHBIN JIUCT.

BBenenue.

['naBa 1. Pemenue 3a1auu 1aMHUHAPHOTO PEKUMA TEUEHUS KUJIKOCTH.



['maBa 2. PacyeT W TOCTpPOEHHE OMIOPHI CKOPOCTEM M KacaTelbHBIX

HaHp}I)KeHHﬁ B CCYCHHMH IIOTOKa4, pPaCuYeT KU IIOCTPOCHHUC JHaArpaMMBbI

pacupeaciiCHus 1aBJICHHA BAOJIb HpOI[OJ'IBHOﬁ OCH KaHaJa.

['nmaBa 3. OnpeneneHue UHTErpaJbHbIX TAPAMETPOB IMOTOKA.
3aKIr0YeHueE.

[Ipunoxenue. IIporpaMMHbIi KOZ.

Crucok muTeparypsl.

TUTYAbHBIA JUCT OJDKEH COJEp>KaTh Ha3BaHHWE TEMbI KypCOBOMl paloTHI,

YKa3aHHe (1)aMI/IJ'H/II/I N MHULIKUAJIOB, HOMCP I'PYIIIIbI CTYACHTA.

KauectBo 3alllUTBl CTYACHTOM IIPOCKTA OLCHHUBACTCA IIO0 Ka4dYCCTBY

NPpE3CHTAINN WJIK Pa3JaTOYHbBIX MAaTCpHUaIiOB, IIOJa4M MarTcpuaia Ha AOKIIAAC H

OTBCTAaM Ha BOIIPOCHI I10 COACPKAHHUIO IIPOCKTA.

I/IH)II/IBI/I)IyaJILHI)Ie 3ajaHud Ha KYpCOoBYIO paﬁoTy no JUCHUIIIMHE

«BbruncanrejbHasa IT'MAPOAMHAMHUKA)

1.

UccnegoBanne 3agay  JaMHHApPHOTO  TEYEHUS  BA3KOM  YKUJKOCTH.
Huddepennmanbubie ypaBHEHUS MON3YIIETo ABKeHHs. O0TekaHue 1mapa.
HccnenoBanue 3amad JaMHUHAPHOTO TEYCHUS BIA3KOW >KUJKOCTH. TeueHue B
kaHasie u teueHue Kysrra.

HUccnenoBanune 3amad JaMUHAPHOTO TEYEHUSI BA3KOW KUAKOCTHU. TedeHue
Xarena—TIlya3seiins B TpyoOe.

HUccnenoBanune 3amady JTaMUHAPHOTO TEYEHUSI BA3KOM JKUAKOCTH. TedeHue
MEXKIY JBYMSI KOAKCHUAJIbHBIMU BPAIIAIOIIUMUCS [TUIUHIPAMM.
HccnenoBanue 3agad JaMUHAPHOTO TEYEHUS BSI3KOW KUAKOCTH. IDlmockas
CTEHKa, BHE3AITHO MPUBEICHHAS B IBUKCHUE

UccnenoBanue 3anay JIAaMUHAPHOTO TEUYEHHUS BS3KOM JKUAKOCTU (TiepBas
3amayaCTokca).

HccnenoBanue 3amay JJaMUHAPHOTO TEUYEHUS BA3KOW KUAKOCTH. Ilimockoe

TeUCHUE BOJIM3U KPUTUIECKON TOUKH.



8. UccnenoBanue 3agay  JaMUHAPHOTO  TEYEHHUS  BSA3KOM  YKHMJIKOCTH.
IIpocTpaHCTBEHHOE TEUEHHNE B OKPECTHOCTH KPUTUUECKOM TOUKH.

9. HccnenoBanue 3a7a4d JaMUHAPHOTO TEUCHHSI BSI3KOM KUAKOCTU. Y paBHEHHUS
HaBbe —CTOKCa Kak ypaBHEHHE EPEHOCA BUXPEU.

10. UccnenoBanue 3adad  JIaMUHApHOIO  TEYEHUS  BA3KOM  JKUIKOCTH.
Juddepenunanbabie ypaBHEHUS NON3YIIEro ABmkeHus. O0TexkaHue mapa.

11.MccnenoBanue 3aAady  JaMUHApPHOTO  TEYEHHUsI  BS3KOM  JKUJKOCTH.

['mppoauHaMuyeckas TEOpUsi CMa3KHu.

IIpumepubie BapuanTel U/13.

N3 1. UccaenoBanue 32124 JIJAMUHAPHOI'0 T€YEHHSI BA3KOM KUIKOCTH.

Pacuer Teuenus Kysrra B 3a30pe

Teuennem KysTra Ha3bIBaeTcsl INIOCKOE CTALMOHAPHOE TEUYEHUE BA3KOM
HECKUMAEMOM >KHJIKOCTH MEXKJy JBYMsS OECKOHEUHBIMHU IUIACTMHAMM, OJHA W3
KOTOPBIX HEMOJBWKHA, a Apyras JBMXKETCS C MOCTOSHHOW CKOPOCThIO. IIpu sTOM
pacCTOsHUE MEXAY IUIACTUHAMHM OCTAeTCA ITOCTOSIHHBIM, @ BHEIIHHWE CHIIbI
OTCYTCTBYIOT.

[lo ycnoBuro 3azauv OAHA U3 CTEHOK HEMOJABHXKHA, a Apyras IBUXKETCS C
MOCTOSIHHON  ckopocThio Wy, rpagwent maBienwii orcyrctByer. Torma w3

ypaBHenus: HaBbe-CToKca cienyer:

d*w 0
dy?
TouHoe pelieHre ypaBHeHUs (5) € y4ETOM IPaHUYHBIX YCIOBUI UMEET BUJL:
Woy , Wo
W=—+—
h 2

rae ock 0Y HampaBieHa MNEPHEHAUKYISIPHO TEUECHHUIO, HAYaJl0 KOOPAWHAT
HAXOJWTCS HAa PAaBHOM YJaJe€HUU OT TpaHull. KacaTenbHble HaNpsHKEHUS B

IMOIICPCUYHOM CCUCHHUU KUAKOCTH ITIOCTOASHHBI I10 BBICOTEC 3a30pa:



aw W,
dy’T_‘u' :

T=U h
Cuia TpeHust:
RTD == ZTDFGI

rne F, = LgB. Torna:

Wo
RTD = ZMTLUB'

PaCXOI[ 1 KOJIMYCCTBO ABHMKCHUA.
Q=2B[ W2dy, K=pQ

[Mosueni ummyasc: © = K

N3 2. ITocTpoeHune 3MIOP CKOPOCTEH M KacaTeJbHbIX HANPSKEHUI B

CCYCHHUH ITOTOKA

Pacuer u noctpoeHue 3Mr0p KacaTeNIbHbIX HAIPSKEHUH U CKOPOCTEN B
CEUYEeHMH MOTOKa MpoBoauM B niporpamme MatLab. Kox pacuera napameTpoB st
IIOCTPOEHUS AMIOP NpHUBEACH HIKe. CaMu 3MIOPHI IPEICTABICHBI HA PUCYHKaX 3,

4.

Hcxonnbie nanHbIe 1 pacyeTa TedeHus Kystra npuBeaeHsl B Tabmuie 2.

Ne [TapameTpsl
M KT 2
BapHUaHTa w,,— p o M h, M B, M L™
c
1 1,02 860 4-107° 0,010 0,500 0,800

Ta6muna 1. Micxoaubie qanHble a1 pacuera TeueHus KyaTra.

clear all;

clc;

set (0, 'DefaultAxesFontSize', 14, 'DefaultAxesFontName
', 'Times New Roman');

%3anmceiBaeM MCXOIOHBIE IOAaHHBIE IIJIS pacueTa TeueHUus
[lyazewmnsa

wo = 1.02; SCKOPOCThb
rho = 860; SIJIOTHOCTD
nu = 4*10"(-0); SKOPPULMEHT KMHEMATUUECKOM

BA3SKOCTMU




h = 0.010; $BHICOTA

B = 0.500; SUMPUHAa
LO = 0.8; S OJIIHAa

SKOPOOMLUIMEHT IMHAMMUUECKOM BSI3KOCTHU
mu = rho * nu;

$ CTpouM 3HIPY CKOPOCTEM B CeUYeHUM IIOTOKa

y = linspace(-h/2, h/2, 80);
g = length(y);
for 1 = 1l:length (y)
W(i) = (WO*y(i)/h) + (WO/2);
end
plot (W,vy)
grid on;

title ('32nmopa ckopocTeM B CeUYeHMM I[I0oTokKa');
xlabel ('W, m"2/c');
ylabel ('y, Mm'");

o

3 CTpoMM 3MI0PY KAaCATEeJIbHEIX HAaallpSaXeHUM B CEeUYeHUU
[IOTOKa
for 1 = 1l:length (y)
tau(i) = (mu * WO)/h;
end

plot (tau,y);

grid on;

title ('3Omnopa kKacaTeJIbHBEIX HAIPSXeHUMY B CEeUeHUU
rmorToka') ;

xlabel ('tau, H/M"2");

ylabel ('y, m");



%107 Jmiopa ckopocTeii B ce4eHNN NOTOKA

Y
"
@
/
= of / ]
-
% . ‘ | | |
0 0.2 0.4 0.6 0.8 1
W, M2/C

Pucynok 1. Ontopa ckopocreit ans Teuenus Kyatra B 3a3ope.

1.2

BSIIW KacaTe/JIbHbIX HANPSI)KEHUH B CeYEeHHH NMOTOKA

Y, M

Pucynok 2. Dnropa kacatenbHbIX HanpspkeHui Ui TedeHust KysTra B 3a3ope.

tau, H/m?

0.5

1.5



M3 3. OnpeneneHue HHTErPaJbHbIX NAPAMETPOB MOTOKA

$OnpenesieHVe MHTETPAaJIbHEIX [1IapaMeTpPOoOB IIOTOKA:
sCujla TpeHUuS:

Rtau0 = 2 * mu * (WO/h) * LO * B;

$Pacxonm xmokocTu Q:

A = (WO/h);
C = (WO/2);
a=-h/2;
b=h/2;

Q = quad('2*0.5*(102*x+0.51)"', a, b, le-5);
$KonmmuecTBRO IOBMXEHMI:

K = rho * Q;
SIIOJIHBEIM MMIIYJIBC :
P = K;

P C3YJIbTAThI BBIYMCIICHHUI MMpEACTaBJICHBI HAa PUCYHKC .

Value

-0.0050

102

0.0050
0.5000
0.5100

80

0.0100

80

4.3860 |
0.8000
0.0034
4.0000e-06
4.3860 |
0.0051 |
860

0.2807 |
1x80 double
1x80 double
1.0200

1x80 double

Pucynok 3. BerunciienHble 3HaU€HUSI THTETPATBHBIX MapaMeTpoB IJis
teueHust Kyarra B 3a30pe.

Kpurepuu oieHKH BbINOJHEHHUS CAMOCTOATEIbHON PadoThI

CamocrosiTenbHas paboTa CTYJIEHTOB BKJIIOYAeT WHAMBUAYAJIbHbIE 3aJlaHud,
BBITIOJIHEHUE KYPCOBOM pabOThI M MOJATOTOBKY K YCTHBIM OIPOCaM.

TectupoBaHue HE NPELYCMOTPEHO.



OLOCHOYHBIX CPCACTB.

Kputepun oO1eHKH CcaMOCTOATEIbHON PpabOTHI

IMPHUBCACHBI

B (onmax

V. KOHTPOJIb JOCTUX XEHUSI HEJIEfI KYPCA
Ne OueHo4YHbIE CpecTBA
KonTpoaupyem
Kool 1 Tanei
ble pa3jaebl /
n (popmMupoBaHus . NMPOMEKYTOYHA
TeMbI . TeKYyUIUil KOHTPOJIb
/ KOMIIETEHIIH i S aTTeCTAUA
. JMCIMILTMHBI
3HAET CobGecenoBanue (YO-1) Bomnpocsr 1-8
JnHamMuka TIK-2, NunuBuayansHOe aoMallHee
1 . ymeeT 3amauu tut |
BSA3KOM JKUIKOCTHA saganue (ITP-12)
Biageer | Kypcosas pabora u.1 (ITP-5) | 3amura
3HAeT CobGecemoBanue (YO-1) Bompocsr 9-16
5 MoaenupoBanue K-8 | ymeer NunuBuyanbHOE JOMAaIIHEE G —
TypOyJIEHTHOCTH saganue( [1P-12)
Biageer | Kypcosas paborau.2 (ITP-5) 3aIIuTa
3HaeT Cobecenosanune (YO-1) Bomnpocsr 17-26
Teopus
NHnuBunyanbHOE TOMalIHEE
3 | morparMYHOTO ITK-9 yMeeT 3amauu tut |
cros 3aganue (ITP-12)
Biageer | Kypcosas pabora u.3 (ITP-5) | 3amura

V. CIUCOK YUYEBHOH JIUTEPATYPbI U UH®OPMAIIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JMuTEpaTrypa
1. AmMocoBa E.B. BeruncnutenpHas TuIpoIMHaMUKa: yuyeOHOE mocobue st

By30B// AmocoBa E.B. JlanbHeBoCTOuUHBIN ¢enepanbHblii YHUBEPCHUTET. -

Bnamusoctok : U3n. nom JlansHeBocTouHOTO (henepanpbHOro yHuepcurera, 2013.-

124 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:688651&theme=FEFU



http://lib.dvfu.ru:8080/lib/item?id=chamo:688651&theme=FEFU

2. DKCTpaklus B TOJ€ MEepPeMEeHHbIX CWI. ['mapoanHaMuka, maccornepenaya,
anmmaparsl. Yacts 1 : monorpadus / H. C. I'pumun, W. W. [lonukapos, C. U.
[lonukapos, [{. H. I'pummn ; nox pemakumenn U. U. IlomukapoB. — Ka3zanusp :
KazaHCcknii HAIMOHAIBHBIM HCCIENOBATEIBCKUN TEXHOJIOTHYECKUM YHUBEPCUTET,

2012. — 468 c. https://www.iprbookshop.ru/62350.html

3. DKCTpakius B MOJE MEePeMEeHHbIX CWI. [ 'mapoanHaMuka, maccorepenaya,
anmaparsl. Yacts 2 : monorpadus / H. C. I'pumun, W. W. [lonukapos, C. U.
[Tonukapos, [{. H. I'pummn ; nox pemakumenn U. U. IlonukapoB. — Ka3zanwsp :
KazaHcknii HalMOHANBHBIN MCCIENOBATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET,

2016. — 444 c. https://www.iprbookshop.ru/62351.html

4. berseB, C. K. Uz0Opannsie Tpyasl. Tom 2. I'mapoamHamuka. 3anayu
oOTeKaHusl U UCTEeYeHUs, adpoanHaMuyeckoe rnpoekruposanue / C. K. berseB. —
MxeBck : PerymspHas M XaoThyeckas AWMHAMHUKA, VHCTUTYT KOMIIBIOTEPHBIX

uccienosannii, 2015. — 455 c¢. https://www.iprbookshop.ru/69352.html

S. ['uprugoB A.I'. BbluucnurenbHas ruapoAuHamMuka (THApPaBINKA):
VYyeonuk / A.Jl. ['uprugos. - M.: HUL] UTHOPA-M, 2014. - 704 c.
http://znanium.com/catalog.php?bookinfo=443613

6. [Imrsies M.U. AsponnHamMuKka ¥ TEIIOMAacCOOOMEH Ta30/IMCIIEPCHBIX
noTokoB: YuebHoe nocooue/M.N.Iunsies - M.: ®opym, HULL UTHOPA-M, 2015.
- 288 c.

http://znanium.com/catalog.php?bookinfo=486371

7. CemenoB, B. II. OcHOBBl MEXaHHKM IKHJIKOCTH [DJIEKTPOHHBIN

pecypc] : yueb. mocobue / B. I1. Cemenos. — M. : ®JIMHTA, 2013. — 375 c.
http://znanium.com/catalog.php?bookinfo=462982

JlonoJiIHMTeIbHASA JIUTEepaTypa
1. AunpuxueBckuii A.A. BeruucnurenbHas TUAPOJUHAMUKA [DJIEKTPOHHBIN

pecypc] : ydebHoe mocobue / A.A. AHIPUKUEBCKUN. — DJIEKTPOH. TEKCTOBBIC


https://www.iprbookshop.ru/62350.html
https://www.iprbookshop.ru/62351.html
https://www.iprbookshop.ru/69352.html
http://znanium.com/catalog.php?bookinfo=443613
http://znanium.com/catalog.php?bookinfo=486371
http://znanium.com/catalog.php?bookinfo=462982

naHHple. —  MUHCK: Bemmiimags — mkoua, 2014. — 207 C.

http://www.iprbookshop.ru/35498.html

2. HoBukoBa, A. M. BpluucnmurenbHas TUIpPOIWHAMUKA [DJIEKTPOHHBIN
pecypc] : yuebHoe mocobue / A. M. Houkosa, A. B. Kynpsisues, 1. U. lBanenko.
— DNeKTpoH. TeKcToBble JaHHble. — CaHkT- [lerepOypr : Cankrt-IleTepOyprcekuii

roCyJapCTBEHHBI apXUTEKTypHO-cTpouTenbHblil yHUBepcuteT, ObC ACB, 2014.

— 140 c. — 978-5-9227-0538-7. http://www.iprbookshop.ru/58534.html

3. [Ma6noBckuii, A. C. BoimonHeHne qOMAaITHUX 3aJaHUl U KypCOBBIX paboT

0 AUCHUIUIMHE «BbaucnurensHas ruapoanHaMuka». Yacte 2. ['mapoamnamuka

[DnekTpoHHbIi pecypc] : yueOHoe mocodue / A. C. lllabnoBckuit. — DIEKTPOH.
TEKCTOBbIE JaHHble. — M. : MOCKOBCKMI TIOCYyIapCTBEHHBIM TEXHUYECKHUU
yHuBepcuter umenn H.D. baymana, 2012. — 68 c. — 2227-8397.

http://www.iprbookshop.ru/30870.html

Ilepeyenb nHGOPMAMOHHBIX TEXHOJIOTHI U MPOTrPAMMHOI0 o0ecneyeHmst

[Ipu ocymecTBiaeHMn 00pa3oBaTENBLHOTO  Tpoliecca  CTyACHTaMUu U
pohecCOpCKO-TIPENoIaBaTeIbCKUM ~ COCTAaBOM  HCIIOJIB3YETCSl  CIIeYIoIee
porpaMMHOe 00ecTieueHe U MH(POPMAIIMOHHO-CIIPABOYHBIE CUCTEMBI:

1. Microsoft Office (Access, Excel, PowerPoint, Word u T. n).

2. IlporpammHOe oOecrieueHHE DJJICKTPOHHOTO pecypca caiita JIBDOY,
BKirouast ObC JIBDY.

http://elibrary.ru - Haydanast siekTpoHHast OMOJIMOTEKA.

VI.METOANYECKHUE YKA3AHUSA 10O OCBOEHUIO INCHUIIJINHBI

Ha u3ydeHue AUCHUIUIMHBI OTBOAUTCS /2 Yaca ayauTOpHBIX 3aHsaThil u 108

yaca caMOCTOSTEITLHOM pabOoThI, BHIMIOJHEHUE KYPCOBOU PaOOTHI.


http://www.iprbookshop.ru/35498.html
http://www.iprbookshop.ru/58534.html
http://www.iprbookshop.ru/30870.html
http://elibrary.ru/

Ha nexknmMoHHBIX W TPAKTUYECKUX 3aHATHIX TMPENoAaBaTeb OOBICHSIET
MaTtepuall, mpejyiaraet 3ajJaHus, KOHTPOJUPYET paboTy CTYACHTOB, OTBEYaeT Ha
BO3HUKAIOIIME BOMPOCHI, MOJICKA3BIBAECT XOI U METO PEIICHHUS.

MeToandeckue yKkazaHusi 10 KypcoBoi padore.

KypcoBas pabGora mo aucrurimHe «BbplayuciauTenbHas THAPOIAHAMHUKAY
MPOBOJUTCSA C IEJIbI0 OOOOIMTH 3HAHWE TEOPETUYECKHX OCHOB MEXaHHUKHU
JKUJIKOCTU M 3aKPENUTh HABBIKK MTPAKTUYECKOTO MPUMEHEHUS YUCIEHHBIX METO/IOB
pacueToB M MOJICIIUPOBAHUA K pEIICHHIO 3aaad. [Ipu 3TOM paccMarpuBaroTCs
pacUeTHBIE METO/IbI, MO3BOJISIIOIINE OCTPOUTH AIIOPHI CKOPOCTEN U KACATEIBHBIX
HalpsDKEHUWM B CEYEHHMM II0TOKA, AUarpaMMbl PacCIpelesIeHUsl IABJICHUS BJOJIb
MPOJOJILHOM OCH KaHajla, TAKXKE ONPEACIUTh WHTETPAIBbHBIE XapPaKTEPUCTUKHU
JJAMUHAPHOI'0 TIOTOKA.

Hcnons3oBaHue COBPEMEHHBIX BBIYUCIUTEIBHBIX CPEICTB MO3BOJISIET
CYILIECTBEHHO O0JIETYUTH MPOIECC BHIYUCICHUN U UHTEPIIPETALINU PE3YJIHTATOB.

B pesynbrare BBINMOJHEHUSI KypCOBOM pabOThl CTYIEHT JODKEH B
JIOCTAaTOYHOW CTENEHU OBJAJETh COBPEMEHHBIMM METOJAMHU PEIICHUS 3a7a4
MEXAHUKU JKUIAKOCTH, METOJAAMU pacyera JOKAIbHBIX W HWHTETPAIBbHBIX
XapaKTEPUCTHK TOTOKA. BbIMmogHeHWME KypcoBOMl ~ pabOThl HaMpaBlIeHO Ha
dbopmupoBaHue y  oOy4aeMbIX  HABBIKOB  CaMOCTOSITEJILHOM  Hay4dHO-
UCCJIEIOBATENILCKOW ¥ TMPaKTUYECKOW paboThl, TpPamMOTHOTO OQOpMIICHUS
MOJIYYEHHBIX PE3YJbTAaTOB, YMEHUSI MPEJICTaBUTh PE3yJbTaThl CBOEH pabOThl B
BUJIE TOSICHUTEIBHOM 3alMCKU U 3AIIUTUTh UX B MTOCIEIYIOMIEH JUCKYCCHH.

[lenpto  kypcoBoii  paboTel 1O  AUCHUIUIMHE  «BpraucnurensHas
TUIPOJANHAMUKAY SIBJICTCS:

JaJbHEMIIEEe Pa3BUTHE M 3aKPEIUICHUWE 3HAHWUW, I[IOJYYEHHBIX Ha
JICKIIMOHHBIX U TPAKTUYECKUX 3aHITHSIX B OOJACTH METOJOB pEIICHUS 3aaad
MEXAHUKH KUJKOCTH;

COBEPIICHCTBOBAHUE HABBIKOB pacyeTa IUIOCKUX JIAMUHAPHBIX TEYEHUU

BSI3KOM HEC)KUMAEMOM KHUJKOCTH;



pa3BuTHe Mpo(ecCHOHANBHBIX HAaBBIKOB pabOTBl C COBPEMEHHBIMH
BBIYMCIINTEIBHBIMU CPEJICTBAMH.

KypcoBas pabota sBIsSeTCS COCTAaBHOM dYacTbio Y4eOHON IUCIUTUIMHBEI
«BpruncnurenbHas TUAPOJAMHAMHUKA» W MPEIHA3HAYEH UL IPAKTHUYECKOTO
3aKpEIUICHAsT M PACIIAPEHUs IOJYYEHHBIX TEOPETUYECKUX 3HaHMW. llenbro
KypcOBOil paloOThI SBISETCS MPUOOPETEHUE CTYIACHTOM HAaBBIKOB IO pacyery
IUIOCKUX JJAMUHAPHBIX TEYEHUM BA3KOM HEC)KMMAEMOU KUJKOCTH.

3amadeil KypcoBo# paboThI sIBiIsieTCA (HOPMUPOBAHKE Y CTYICHTOB HABBIKOB:

- IOCTAHOBKH O ONIMCAHMs 3a]1a4u;

- [IOCTPOEHHUS] PACUETHOU CXEMBI;

- ONpEeJENEHNUs JIOKAJIBHBIX U MHTETPAIIbHBIX XapaKTEPUCTUK ITOTOKA;

- IPEICTABJICHUSA PE3YIbTATOB IIPOEKTA.

OcHOBHBIE TPEOOBAHUSA K BbIINIOJTHEHHIO KYPCOBOH PadoThI

Kaxxnplil CTyIEHT BBINOJHSAECT WHIAWBHIYAJIbHOE 3aJaHue, CIIMCOK THUIIOBBIX
3aJJaHUil Ha KypCcoBYyIO paOoTy mpuBeneH. Kaxxaplii cTyieHT 00s3aH MOCETUTh HE
MEHee 5 KOHCYJIbTALMI MO BOIPOCAM BBINOJHEHUSI KYPCOBOM pabOThI, PEAbSIBIISSA
Ha TPEABAPUTEIBHBIA NPOCMOTP NPENOAABATENIO OTHAEIbHBIE PE3YyJIbTATHI
pacueToB WM IMPOEKT IOSCHUTENIbHOU 3amucku. [lo pesynbraram KypcoBOW
paboThl CTYJIEHTOM, B COOTBETCTBUM C TpebOoBanusamu JBDY, odopmisercs
IIOSICHUTEJIbHAS 3aluCKa M CHAeTCs IPEnojaBaTelll0 Ha IpoBepKy. Ecim Bce
HEJOYETHI, BBISBICHHBIE IMPU KOHCYJIbTALHUAX, YCTPAHEHBI, CTYAEHT 3allHIIACT
KypCOBYIO paboOTy, MO pe3yibTaTaM 3alllUThl BBICTABIIAETCS WTOrOBas OIICHKA.
Ecnu nosicHutenbHas 3aniMcKa HE YIOBIETBOPSET MOCTABIEHHBIM TPEOOBaHUSIM, TO
OHAa BO3BpalllaeTCsl CTYACHTY Ha JJOPAOOTKY.

[Ipy  BbIMOMHEHMM KYpCOBOW  palbOTBI  CTYAEHT 00s3aH IOCETUTh
KOHCYJIbTAllUM M 3a4€CTh Y PYKOBOJUTENS, KaK MHHUMYM, CJICAYIOLIHE STallbl
paboThl TO pacyeTy IUIOCKUX JIAMUHAPHBIX TEUYCHUN BS3KOW HECKUMAEMOU

KHUOKOCTH:



6. Onucanue MaTeMaTH4eCKOW MOJIENH C BXOJHBIMU U BBIXOJHBIMH JAHHBIMU
peraeMoif 3a1a4um, €€ 0COOCHHOCTH;
7. BBINIOJIHEHHE PACUETOB W MOCTPOCHHUE JMIOPHI CKOPOCTEH M KacaTeIbHBIX
HaIpsKEHUN B CEYEHUH MMOTOKA.
8. BbInosiHEHHE pacyeToB M IMOCTPOCHHME JMarpamMMbl  pacipejesieHus
JABJICHUS BJIOJIb MPOJIOJIBHOM OCH KaHAJa.
9. Omnpenenenue ciaeayOMUX HHTETPATbHBIX TAPAMETPOB:
f) pacxon sxuaxoctu @;
g) CHIIy THAPABIMYECKOTO TpeHus R p;
h) cpenmroro ckopocts W,;
i) kKoimuecTBO JBWKeHHA K (M3MCHEHHE KOJMYECTBA JIBHIKCHHS
AK = Ky — K);
J) ToNHBIH HMITYJIbC @ (u3MeHeHue IIOJIHOTO
umiyiasca AQ = @, — D,),;
10.ITomyyeHne KOJIMYECTBEHHBIX PE3YyIbTATOB U UX BU3yanu3arus. YucieHHbIH
pacueT BBITIOJHEH ¢ MOMOIIbio mporpamMmbl MatLab wiu Maple.

Coaep:xaHue NMOSICHUTEJIBHOM 3aNIMCKH

[TosicauTenpHast 3amucka odopmisiercss Ha Juctax ¢opmara A4 B
coorBerctBUM ¢ TpeboBanusimu ECKJI. CopepkaHue KypcoBOM pabOThI IO
pacuery IUIOCKUX JIAMUHAPHBIX TEUCHUH BA3KOW HEC)KUMAEMOW KUIKOCTH JOJKHO
BKJIIOYATh:

TUTYNBHBIN JIHUCT.

Brenenue.

['maBa 1. Pemenue 3amaun naMMHApPHOTO pEKUMA TEYEHUS KUIKOCTH.

['maBa 2. PacyeT M TOCTpPOEHHME OMIOPHI CKOPOCTEM M KacaTeJIbHBIX
HallpsSDKEHU B CEUYEHHWHM I[I0TOKA, pacyeT M  IOCTPOEHUE JUarpaMMbl
pacrpeesieHus JaBJIeHus BJI0JIb MPOAOIBLHON OCH KaHaIa.

['naBa 3. OnpenenieHre UHTErPAIbHBIX TAPAMETPOB MOTOKA.

3aKIIYEHHUE.



[Ipunoxenue. IIporpaMMHbIi KOZ.

Crucok muTeparypsl.

TUTYAbHBIA JUCT OJDKEH COJIEp>KaTh Ha3BaHHE TEMbI KypCOBOMl paloTHI,
yKa3zaHue (paMuINK U MHUIMAIOB, HOMEpP TPYIIIBI CTY/ICHTA.

Pexomenmanuu mo padore ¢ Jgureparypoil. TeopeThueckuil u
MPaKTUYECKUA MaTepual Kypca pa3bsICHEH B Marepuagax yueOHO-METOAUYECKOrO
KOMIUIEKCa, IpejIaraéMoro MnpernojaBaTesieM Ha 3aHATHSX, TAKKE B yUEOHHKaX U
y4€OHBIX MOCOOUSIX U3 CIIHUCKAa OCHOBHOM U JIONIOJIHUTENIbHOM JINTEPATYpPHI.

Pexkomenaanuu 1o moAroToOBKe K JK3aMeHy. YcCHEIHas NOATOTOBKA K
’K3aMEHY BKJIIOYAeT padOTy Ha MPAKTUYECKUX M JAOOPATOPHBIX 3aHATHIX B
TEUEHUE CEMECTpa, BBINOJHEHUE W YyCHEIIHas 3allluTa KypcoBOWl  paboOThl y
npenoaasarens. [Ipu MoAroroBke K 3K3aMEHY HEOOXOJIMMO OCBOUTH TEOPHIO:
pa3o0paTh OCHOBHBIE TEMBI, MMOCTAHOBKM 3a/ad M HCIOJb3yeMble MeToabl. K

DK3aMEHY JOIyCKAETCs CTYJICHT, 3al[UTUBIINN KypCOBOM IIPOEKT.

VIl. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JAUCHUTIJINHBI

O6opynoBaHue, pa3MEIIeHHOE B ayAUTOPUSIX JJISl IPOBEIACHHUS IEKIIMOHHBIX U
MPAKTUYECKUX 3aHSITHH MO AUCIUTUIMHE:

Momno6ioku Lenovo C360G-i34164G500UDK — 20 mur;

Mynerumenuiiabiii  ipoektop, Mitsubishi EW330U, 3000 ANSI Lumen,
1280x800 — 1 mr;

Dkpan npoeknuonHblid ScreenLine Trim White Ice, 50 cm, pasmep paboucit
obmactm 236x147 cm — 1 T,

AKycThueckas cuctema i MOTOJIOYHOTO MOHTaXKa C HHM3KUM Tpoduiiem,
Extron SI 3CT LP (mapa) — 3 r;

Hoxyment-kamepa Avervision CP355AF — 1 m;

JKK-nanens 47", Full HD, LG M4716CCBA — 1 mr;

CereBas Bugeokamepa Multipix MP-HD718 — 1 .



B nensix obecrnieuenus crienuaibHBIX YCIOBUN 00yYeHUsS WHBAIUIOB U JIHII C
OTPaHUYECHHBIMUA BO3MOKHOCTSIMHU 370poBbs B JIBDY Bce 31anus 060py10BaHbI
naHgycamu, JudTaMud, TOIBEMHUKAMH, CICHHAIN3UPOBAHHBIMA  MECTaMH,
OCHAIICHHBIMU ~ TYaJICTHBIMA KOMHATaMH, TaOJudkamMu  WHOOPMAIMOHHO-

HaBUTAIIMOHHOM TOJIJICPHKKH.

Vill. ®OHAbI OHEHOYHbIX CPEIACTB

HHACITIOPT ®OC

Kon u popmyampoBka Jtanbl GopMUPOBAHUA KOMIETEHIINH
KOMIIETEeHIUH

OCHOBBLI ITIPUMCHCHU A q)HSHKO-MaTCMaTI/I‘ICCKOFO
alrrapara 1l CoO31aHusA MaTeMaTH4eCKOM MOJCIIH
3HaeT HU3y4acMOro Impouecca, CHCTEM KOMIIBIOTCPHOT'O

[IK-2 coocoOHOCTBIO MOJCIUPOBAHUA U SKCIICPUMCHTAJIBHOI'O

NPUMEHATH busHKo- UCCIICOBAHMA

MaTeMaTHYECKHiA IIPUMEHSATH (PU3MKO-MATEMATHIECKHI arapar
anmapar, TEOpETHYECKHE, MEXAaHHKH CIUIOIIHBIX CPEll, MEXAHUKH

pacueTHbIe 7 neGpOpMUPYEMOTO TBEPAOTO TENA IS CO3JaHUSA
SKCIIEPUMEHTAIIBHBIE Vmeer MaTeMATHYECKOM MOJIENIM U3ydaeMOro MpoIecca,
METOJbI  UCCIIE0BAHUIA, CHCTEMBI KOMITBIOTEPHOTO MOJIEMPOBAHHUS 1
METO/IbI SKCMIEPUMEHTAIBHOTO UCCIIEI0BAHNUS JUIS PELIEHHS
MaTeMaTHYECKOTO u 3a71a4 NPMKJIAHOM MEXaHUKH

KOMITBIOTEPHOTO HaBBIKAMU IPHMEHEHUS (PU3UKO-MATEMATHIECKOTO
MOZCTNPOBAHMS B amnmapara MEXaHWKH CIUIOIIHBIX CPEl, MEXaHUKH
Hporecce 1e(OpPMHEPYEMOT0 TBEPAOTO TN Ul aJ€KBATHOTO
npo¢ecCuOHAITBHON

MaTEMaTHYECKOT0 MOJEIUPOBAHUS U3y4aeMOTO
IIPOLIECCA, COBPEMEHHBIX CUCTEM KOHEYHO-
AJIEMEHTHOT'O aHAJIN3a U KCIIEPUMEHTAIBHOTO
uccle1oBaHus Ui 3PPEKTUBHOTO pEIIeHUs 3a/1a4
MIPUKIIAJHON MEXAHUKHU

EATEIILHOCTH Brnaneer

[IK-8 CcIOCOBHOCTBIO TpeOOBaHUsI KOHTPOJIS KaueCTBa MaTepHaoB,
CAMOCTOSTEILHO 3HaeT AJIEMEHTOB U Y3JI0B MAllIMH U YCTaHOBOK,
MEXaHUYECKUX CUCTEM PA3TUIHOTO Ha3HAUCHUS

OBJIa/IEBATh
COBpPEMEHHBIMU IPYMEHSTH BEYHCIIUTEIBHBIE METOIBI M TTAKETHI
BBIUUCIIUTEIbHBIMU Vaeer MPUKITAIHBIX IPOTPAMM LISl PEIICHHS 33124
METOAaMH U TaKeTaMH BBIYUCIIUTENLHOM THAPOMEXAHUKH U YHUCIEHHOTO
NPUKIAAHBIX  IIPOrPaMM MOJIETMPOBAHHMs IIPOLIECCOB TEIIO-H MaccoOOMeHa
AULT - pCIUCHMA — 3alad HaBBIKAMM CO3/1aHHs] YHHBEPCAIBHBIX HHIKEHEPHBIX
BEIMHCITHTCIIEHOU B METOI0B PACYETHOIO MOIETUPOBAHHUS TUIPO- U
THIIPOMEXaHUKH u | DIaxecT

ra3o0IMHAMUYECKUX 33/1a4 BMECTE C COMPSKEHHBIMU
HHCIICHHOTO IPOIIECCAMH TEIIO- U MACCOIIEPEHOCA B




MOJICTTUPOBAHUS
MPOIIECCOB TEII0-U
MaccooOMeHa, CO3JaHus
YHUBEPCAITbHBIX
WHXCHEPHBIX  METOJIOB
pacyeTHOro
MOJICTTUPOBAHUSL THUIPO-
i ra3oguHaMHUYECKHX
3a1a4 BMECTE v
COTPSIKCHHBIMU
mporeccaMy  TeIjio- |
MaccornepeHoca B
MTPOM3BOJILHBIX
TPEXMEPHBIX  00JIaCTAX

paSHHqHOﬁ CJIOZKHOCTHU

MIPOM3BOJILHBIX TPEXMEPHBIX 00JI1aCTAX Pa3InIHON
CJI0’)KHOCTHU Ha OCHOBE ITAKETOB IIPUKIAAHBIX
Iporpamm

IIK-9 cnocoOHOCTBIO

OCHOBLI COBPECMCHHBIX METOI0B U CPCACTB

CaMOCTOSITENILHO HPOBEIEHHS IKCIIEPUMEHTAIBHBIX UCCIIEI0BAHUIA 110
OBJIAJIEBATh iaer 3a1a4aM MEXAHUKH JKHKOCTH, MHOTO(a3HbIX
COBPEMEHHBIMU IIOTOKOB, TEIJIOMACCOOOMEHA B CIIOIKHBIX
METOJIaMH U CPEACTBAMU TEXHUYECKUX CUCTEMAX; 00pabOTKH, aHANIu3a U
HpOBEIEHHS 0000ILEHNS PE3YIILTATOB SKCIIEPUMEHTOB
OKCICPUMCHTAILHBIX NPUMEHATH Ha ITPAKTHKE COBPEMEHHBIE METObI U
HCCICAOBaHIN 1o CpeIICTBA MPOBEIECHUS IKCIIEPUMEHTAIBHBIX
3aJlaqaM MCXaHHMKH UCCIIEIOBAaHUM 110 33a4aM MEXAHHUKH KUIKOCTH,
KHMIKOCTH Ymeer
, MHOTO(]a3HBIX IOTOKOB, TEMIIOMAacCOOOMEHA B
MHOTO(hA3HBIX OTOKOB, CIIOXKHBIX TEXHUYECKHMX CHCTEMAX; 00pPadOTKH,
TEIIoMaccoooMena B aHanu3a u 0000IIEHUS PE3YILTATOB DKCIIEPUMEHTOB
CIIOKHBIX ~ TEXHHYECKHX
COBPEMEHHBIMU METONAMH KCIIEPUMEHTATBHBIX
CHCTEMAX; 9
VCCIIEOBAHMHI 110 3a/1a4aM MEXaHUKHU KHUIKOCTH,
o0pabaThIBaTh,
Biageer | MHOTO(A3HEIX OTOKOB, TEIIOMAcCOOOMEHa B
aHAIM3HPOBATh u
CIIOKHBIX TEXHUUECKUX CHCTEMAX; 00pabOTKH,
00001aTh  pe3yNbTaThl
aHanmn3a U 0000IICHHS Pe3yTbTaTOB IKCIIEPUMEHTOB
SKCIEPUMEHTOB
KonTpoJb nocTukenni nesei Kypca
Ne OueHo4HbIE CpPeICTBA
KonTposmpyem

ble pa3aesnl /

Koanl 1 yTanei

n (hopmupoBaHusi . NMPOMEKYTOYHA
TeMbI . TeKyLIUil KOHTPOJIb
/ KOMIIeTeHIUii f1 aTTecTAlUusA
AMCHUILIHHBI
1|
3HAeT CobGecemoBanue (YO-1) Bomnpocsr 1-8
JnHamuka IK-2, NunuBuayansHOE JOMalIHEe
1 N yMeeT 3amaun tut |
BSA3KOI )KUIKOCTH 3aganue ([1P-12)
Biaageer | Kypcosas pabora 4.1 (ITP-5) | 3amura
3HAET CobGecemoBanne (YO-1) Bompocer 9-16
MoaenupoBaHue NHauBuayanbHOE JOMAaIIHEe
2 AACIHp T1K-8 ymeeT JIHBILY a 3amauu tut |
TypOyJI€eHTHOCTH 3aganue( [1P-12)
Bianeer | Kypcosas padorau.2 (ITP-5) 3aIIuTa




Koutposmpyem
ble pasjenbl /

Koabl 1 Tansl

OueHo4HBIE CpeCTBA

n (¢hopmupoBanusi . NMPOMEKYTOYHA
TeMblI . TeKyUIUil KOHTPOJIb
/ KOMIeTeH Ui sl aTTecTalus
AU CHHIITAHBI
n
T 3HACT CobecenoBanne (YO-1) Bomnpocsr 17-26
eopus
p NupuBuayanbHOE JOMalUIHEE
3 | morpaHMYHOTO I1K-9 yMmeer 3anauu tu |
oo 3ananue ([TP-12)
7051
Biaageer | Kypcosas pabora 4.3 (IIP-5) | 3amura

IIkana oueHUBaHUA YPOBHS C()OPMHUPOBAHHOCTH KOMIIETEHIUI

dhopmynnpoBk
a
KOMIIeTeHIINH

Kon u Irtansl GOpMUPOBAHUSA

KOMIIETCHIINHA

KPUTEpPUH

nmoxKasarTejau




TIK-2
CIIOCOOHOCTE
MIPUMCHSTh
¢busmKo-
MaTeMaTHYECKU
U anmnapar,
TEOpETHUYECKHE,
pacueTHbIC U
AKCICPUMCHTAI
BbHBIE METOBI
HCCJICTIOBAaHUH,
METO/IBI
MaTeMaTHYECKO
ro
KOMIIBIOTEPHOTO
MOJICIAPOBAHUS
B IIpo1iecce
po¢eCCHOHANb
HOH
JESITENHLHOCTH

OCHOBBI - 3HaHUE ONpeAeIeHUN - CIIOCOOHOCTB 1aTh
MIPUMEHEHHUS OCHOBHBIX IOHATHH U OINpEeNeNeHUs] OCHOBHBIX
¢dusmKo- METOJIOB MEXaHUKHU MOHATHIl ¥ METOIOB
MaTeMaTHIeCcKOro KHUJKOCTH U I'a3a; MEXaHHKH KUIKOCTH U ra3a
anmapara s - 3HaHHE METOJIOB ;
CO3JaHUs MaTeMaTH4ecKOTro - CIIOCOOHOCTH NEPEUNCIUTD
MaTeMaTHIECKOH MOJIETTMPOBAHHMS 3a/1a4 U PacKpBITh CYyTh METO/IOB
MOJETH MEXaHHKH JKUIKOCTH U MaTeMaTHIeCKOTro
N3y4aeMoro rasa; MOJETMPOBAHMS 3a1a4
mpolecca, CUCTEM - 3HaHUE PacUeTHBIX MEXaHUKH JKUAKOCTH U rasa
KOMIIBIOTEPHOTO METOJIOB IO , KOTOpBIE U3Y4HI U OCBOMI
3HaeT MOJEIUPOBAaHUS U OIIPECIICHUIO oOyyatormuiics;
(TIOPOTOBBI | skcrIepHMEHTATBHO | XApAKTEPHCTHK MOTOKOB | - CIOCOGHOCTH NIEPEUHCIIHTH
i1 ypOBeHB) | 1o pccenoBaHms B 3aJja4aX MEXaHUKHU U PacKphITh COJIEpKaHUE
JKHUJIKOCTH U rasa JTaNoB PacyeToB
XapaKTEPUCTUK IIOTOKOB B
3a7a4ax MEeXaHUKN
JKUJIKOCTH ¥ Ta3a
MIPUMEHSTh - YMEHHUE NPUMEHATh - CIIOCOOHOCTH MPUMEHSTh
¢busmKo- OCHOBHBIE METOIBI METObI MATEeMaTHYECKOT 0
MaTeMaTHIeCKHH MaTeMaTHIecKOro MOJICTIMPOBAHMUS K PEIICHHUIO
anmapaT MEXaHUKH | MOJEIMPOBAHUS 3a1ad 337124 MEXaHUKHU JKUIKOCTH
CIIOIIHBIX Cpel, MEXaHHKH >KUIKOCTH U U rasa;
MEXaHHUKH rasa; - 3HaHUS PaCUCTHBIX
nedopmupyemoro - 3HAHHS OCHOBHBIX METOJIOB TI0 OIPEICIICHHIO
TBEPAOTO Tela ANl | PacdeTHHIX METOJOB 110 XapaKTEePUCTHK IIOTOKOB B
ymeer CO3JIaHHA 3 OTIpeIeICHUIO 3aauax MEXaHUKI
r— MaTeMaTHYeCKON XapaKTepUCTHK ITOTOKOB | JKUAKOCTH U rasa,
T MOJIENN B 3371a4aX MEXaHUKH
U3y4aeMoro JKUJIKOCTH U ra3a
npoIecca, CHCTEMBI
KOMITBIOTEPHOTO
MOJIETTMPOBAHHUS
9KCTIEPUMEHTAIILHO
T'O MCCIIe/IOBAHUS
JUISL pelleHus 3a1a4
MIPUKJIaIHON
MEXaHUKHU
HaBBIKAaMU - BIIaJICHUE YMECHHEM - CIOCOOHOCTH MPUMEHSATh
NPUMEHEHUS - IPUMEHATh METO/IBI METOBI MATEeMaTHIECKOTO
¢u3nKo- MaTeMaTHIeCKOTO MOJICITUPOBAHUA U
MaTeMaTHIECKOTO MOJICTHPOBAHUS U HCYEPIIBIBAIOIIE
annapara HCYEPIIBIBAIOLIE 000CHOBBIBaTh BEIOOP
MEXaHUKU 00OCHOBBIBaTh BHIOOP COOTBETCTBYIOIIMX
CILIOILIHBIX CPe, COOTBETCTBYIOLIUX MaTeMaTUYECKUX MoJIesel
BazeeT MEXaHUKU MaTeMaTHIECKIX IIPU PELICHUN 3a1a4
- nedopmupyemoro MoJieNnel Ipu peleHuH MEXaHUKH JKUAKOCTH U rasa;
TBEPJOro Tena Uil | 3a1a4 MEeXaHUKU - IPUMEHSATh 3HaHUS
a/IeKBaTHOTO JKUJKOCTH U rasa; pPacuUeTHBIX METOJ0B U
MaTeMaTHIECKOTO - IPUMEHSATH 3HAHUS METOZI0B KOHEYHO-
MOJICTHPOBAHUSA PacUYeTHBIX METOJIOB U AIIEMEHTHOTO aHaJIn3a o
H3y9aeMoro METOJIOB KOHEYHO- OTIpe/IeICHUIO
mpouecca, 3JIEMEHTHOTO aHaJIn3a M0 | XapaKTepUCTHK ITOTOKOB B
COBPEMEHHBIX OTIpEIeIICHUIO 3aa9ax MEXaHUKH

CHUCTEM KOHCYHO-

XapaKTCPUCTHUK TOTOKOB

KUIOKOCTHU U ra3a




9JIEMEHTHOTO
aHaNM3a u
9KCTIEPUMEHTAIILHO
T'O UCCIIEOBaHUS
Ut 5P PEKTUBHOTO
penreHns 3a1aq

B 3aJjadyaxX MCXaHHUKH
KUIKOCTHU U ra3a

MIPUKIaIHON
MCXaHUKU
OcHOBHBIE - 3HaHHE OCHOBHBIX - CIIOCOOHOCTH
BBIYHMCIITUTCIILHBIC MaKETOB IIPOTrpaMM, - IEPEYHUCIINTh OCHOBHbBIC
METOBI ¥ MAKETHI HCIOJIb3YEMBIX IS MMaKETHI IPOrpamMM,
nporpamm, peuienus 3aaa4 HCIOJIb3yEMBIE IS
HCIOJIb3YEMBIC Ul | BBIYUCIUTEIbHOU peuienus 3aaa4
peuienus 3a1a4 TUIPOAUHAMUKH,; - BBIYHCIIUTEIILHOMI
I1K-8 3HAET BBIYMCIUTEIILHOI 3HaHUE OCHOBHBIX THPOJMHAMUKH,
CHOCOOHOCTD (IOpOroBH! | TUAPOJMHAMUKU BBIYMCITUTEILHBIX - c(OopMyIHpOBaTh
CaMOCTOATENBH | ¥ YpOBEHbD) METOJO0B, IPUMEHSIECMBIX OCHOBHBIE€ BBIYUCIUTEIBHBIE
0 OBJIaJICBaTh B 3THX IAKETax I METO/bI, MPUMCHSIEMBIC B
COBPEMEHHBIMU YHUCJICHHOTO JTHX ITaKeTax JJIs
BBIYHMCITUTCILHBI MOJICIMPOBAHUS YHUCIIEHHOTO
MH METOJaMH 1 MOJIEIMPOBAHUS
MaKkeTamu THAPOAUHAMHUKH U
MPUKJIATHBIX COMNpPSKEHHBIX 33134,
nporpamMm JJis NPUMEHATH - YMEHHE - CIIOCOOHOCTD - MPUMEHSITh
peurenus 3aaa4 BBIYHMCITUTEILHBIE - IPUMEHSTH U3YYECHHBIE | M3YYEHHBIE ITAKETHI
BBIYHMCIIUTEILHO METOBI ¥ MAKETHI MMaKeThl IPOrpamMM st MporpamMm JJis peleHus
i NPUKJIaIHBIX peuenus 3aaa4 3a/1a4 BBIYUCIUTENBHON
THIAPOMEXaHUKHU nporpamMm JJis BBIYHCIIUTEIbHOU THAPOJUHAMUKH;
M YHUCJICHHOT'O peueHus 3aaa4y THJIPOANHAMMKH, - JaTh aHAJIM3 MOJYYEHHOI'O
MOJEIIMPOBAHUA | yMEeT BBIYUCIIUTENLHON - 1aTh aHAJIN3 pelIeHus, MOrPEIIHOCTH U
MPOLIECCOB (poABUHY | THAPOMEXaHHWKU U MOJIy4YE€HHOI'0 PEIICHNUS, CXOJUMOCTH Ha OCHOBE
TENJI0-1 TBIH) YHCJIEHHOTO MOTPEUIHOCTH U 3HAHMS BBIYHCIIUTEIbHBIX
MaccooOMeHa, MOJIEIMPOBAHHUS CXOJUMMOCTH Ha OCHOBE METO/I0B, IPUMEHACMBIX IJIs
CO37aHus MPOLIECCOB TEIIO-U | 3HAHUSA YHCJIEHHOTO
YHHUBEPCAIBLHBIX MaccooOMeHa BBIYHCIIUTENBHBIX MOJIEIMPOBAHUS
WH)KEHEPHBIX METOJIOB, IPUMEHIEMBIX | THAPOJIWHAMUKH H
METOJI0B JUISL YACJIEHHOTO COMPSKEHHBIX 3a/1a4
pacyeTHOrO MOJIEJINPOBAHUS
MOJIEIMPOBAHUS HaBBIKAMU - BJIaJIcHUE - cIocOOHOCTh
ruapo- u CO31aHusI - YMCHHUEM NPUMCHSATH - IPUMCHATh U3yYCHHBIC
razoJiMHaMH4€eC YHHUBEPCAIILHBIX HU3yYE€HHBIE ITAKETHI MMaKETHI POrpaMM JIJis
KUX 3a1a4 WHXXEHEPHBIX NporpamMm Jisd pelieHuss | PELICHMs IIMPOKOIro Kpyra
BMECTE C METO/I0B 3a]1a4 BEIYUCIUTEIbHON 3a]a4 BBIYMCIUTENbHON
COMNPSIKEHHBIMH pacdeTHOrO THJIPOAMHAMMKH, THJIPOTMHAMMKH,
npoLeccaMu MOJEIMPOBAHUS - YMEHHUEM IIPOBOAUTH - IPOBOJUTEL aHAJIU3
TEMIO0- U TUIpO- U aHaJIu3 II0Jy4YEHHOI'O MOJIy4€HHOI'0 PEIIEHHS,
MaccolepeHoca ra3oJJMHaMHYECKUX | PEIICHHS, IOrPEITHOCTH MOTPENIHOCTHA ¥
B BAzieeT 3aJ1a4 BMECTE C M CXOIMMOCTH Ha OCHOBE | CXOAUMOCTH Ha OCHOBE
TPOU3BOJIbHBIX (BEICOKH) COIPSKEHHBIMU 3HaHUSA 3HAHMS BBIYNCIATENIBHBIX
TPEXMEPHBIX MPOLIECCAMH TEIUIO- | BBIYUCIUTEILHBIX METOJI0B, IPUMEHIEMBIX
obmactax M MacCOIlEpeHoca B | METOAOB, IPUMEHSAEMBIX | I YACIIEHHOTO
pa3nu4YHON MPOU3BOJIEHBIX JUISL YACIIEHHOTO MOJEIIMPOBAaHUs 3a1a4
CJIO)KHOCTH TPEXMEPHBIX MOJIEJIMPOBaHUS, THJPOJUHAMUKH U
obuacTsix COMNPSKEHHBIX ¢ HUMU
pa3Iu4YHON 3aj1a4 TenI0-MaccooOOMeHa;
CJI0OKHOCTH Ha
OCHOBE IIaKETOB
NPUKJIAIHBIX
porpaMm
IK-9 3HAeT OCHOBBI - 3HaHHWE OCHOBHBIX - CIOCOOHOCTH MEePEYNCIUTD
crocoOHOCTh (TTOpPOTOBBI | COBPEMEHHBIX COBPEMEHHBIX METOJIOB M | OCHOBHBIE COBPEMEHHBIE




CaMOCTOSTENbH
0 OBJIAJICBATH
COBpPEMEHHBIMHU
METOIaMH
cpencTBaMu
HPOBENICHUS
IKCIIEPUMEHTA
BHBIX
HUCCIIEIOBAaHUN
TI0 33/1a4aM
MEXaHHUKH
KHJKOCTH,
MHOTO(]a3HBIX
MIOTOKOB,
TEIIOMaccoooM
€Ha B CJIOXKHBIX
TEXHUYCCKUX
CHCTEMaX;
00OpabaTrIBaTh,
AHAITU3HPOBATh
1 000011aTh
Ppe3yNbTaThI
9KCIIEPUMEHTOB

i ypOBEHB)

METOAOB U CPCACTB

CPEIICTB IPOBEACHUS

METOABI U CPpEACTBA

MPOBEICHUSI IKCTIEPHUMEHTATBHBIX MPOBEICHUS
9KCIIEPUMEHTANBH | MCCICAOBAHUM B 00ACTH | SKCIIEPUMEHTATBHBIX
BIX UCCIEIOBAHUN | MEXaHHKH )KUAKOCTH H HCCcIeJ0BaHUi B 00acTu
0 3a/1a4am TemIoMaccooOMeHa B MEXaHUKH KUIKOCTH U
MEXaHHUKH CJIOYKHBIX TEXHUYECKHX TEIIOMacco0OMeHa B
KHJKOCTH, cucTeMax; CJIOKHBIX TEXHUUECKHUX
MHOTO(a3HbIX - 3HAHHE OCHOBHBIX CHCTEMaX;
MOTOKOB, METO/IOB - c(OpMyTHPOBATH OCHOBBI
TEIIOMAcCOOOMEHA | BBIYMCIUTEIILHOTO METOJIOB BBIYHUCIHTEIBHOTO
B CJIOXKHBIX 9KCIIEPUMEHTA H IKCIIEPHUMEHTA
TEXHUYCCKUX KOMIBIOTEPHOTO KOMIBIOTEPHOTO
CHCTEMaX; MOJICTTUPOBAHHSI MOJICTTUPOBAHUS;
00paboTKH,
aHaIN3a 1
0000mIeHus
Pe3yibTaToB
IKCIIEPUMEHTOB
MIPUMEHSTH Ha - yMeHHe 000CHOBATh - CMOCOOHOCTH 00OCHOBATH
MPaKTHKE BBIOOP OCHOBHBIX BBIOOP OCHOBHBIX
COBPEMEHHbBIE COBPEMEHHBIX METOJIOB U | COBPEMEHHBIX METOJIOB U
METOAbI U CPEACTBA CpC€ACTB MPOBCACHUSA CpCACTB NPOBCACHUA
PpOBCACHUA OKCIICPUMEHTAJIbHBIX OKCIICPUMEHTAJIbHBIX
9KCIICPUMEHTATBH | MCCICIOBAHHI B 00JIACTH | MCCICIOBAHUIA B 00IaCTH
BbIX I/ICCHCHOBaHI/Iﬁ MEXaHHUKHU )KUIKOCTHU U MEXaHHUKHU )XKUAKOCTHU U
10 3a]a49aM TEIIOMaccoOOMeHa B TermiaoMaccoooMeHa B
MCEXaHUKHU CJIOKHBIX TCXHHUYCCKUX CJIOKHBIX TEXHHUYCCKUX
yMeeT KHKOCTH, cHcTeMax; CHCTEMaX;
(npoaBuHY | MHOTrOda3HbIX - yMEHHE TIPUMEHHUTh - CIIOCOOHOCTh MPUMEHHUTH
TBIN) MOTOKOB, 3HAHHE OCHOBHBIX 3HAHKUE OCHOBHBIX METO/IOB
TEIIOMaccoOOMeHa | METOJIOB BBIYHCIIUTEIHHOTO
B CIIOXHBIX BBIYHCITUTEIHLHOTO IKCIIEPUMEHTA U
TEXHUIECKUX IKCIEPUMEHTA U KOMITBIOTEPHOTO
CHCTEMAX; KOMIIBIOTEPHOTO MOJICITUPOBAHUSI IS TIeneit
00paboTKuy, MOJENUPOBAHUS IS ONTUMHU3ALUU HATYPHBIX
aHaIM3a u 1esieit ONTUMH3AIIH 9KCIIEPHUMEHTOB;
000011IeHus HaTypHBIX
pe3yIbTaToB 9KCIIEPHMEHTOB;
9KCIIEPUMEHTOB
COBPEMECHHBIMU - BJIaJICHUC 3HAHUAMMU, - CHOC06HOCTB
METOIaMU MO3BOJISIOIIUMHU CaMOCTOSITENILHO OBJIA/IEBATH
IKCIEPUMEHTANIbH | CAMOCTOSTENBHO COBPEMEHHBIMHU METOJIAMU U
BIX UCCIICIOBAHUN | OBJIAJIEBATh CpPe/ICTBAMH MPOBEICHHS
0 3a/1a4am COBPEMEHHBIMH IKCIIEPUMEHTATBHBIX
MEXaHHUKH METOJIaMH ¥ CPEJICTBAMHU | UCCIIEA0BaHuUil B 001acTH
KUIKOCTH, MpOBEACHUA MEXaHHUKHU )XKUIAKOCTHU U
MHOTO(a3HBIX 9KCTIEPHUMEHTATBHBIX TermIoMaccoooMeHa B
IIOTOKOB, HCCHG}IOB&HI/Iﬁ B O6HaCTI/I CJIOKHBIX TEXHUYCCKUX
TEIIIOMAcCOOOMEHa | MEXaHUKH KUIKOCTH CHCTEMaX;
BJIajieeT B CJIOJKHBIX TEIIOMaccoo0MeHa B - CIOCOOHOCTD TIPUMEHHTH
(BBICOKHﬁ) TEXHUYCCKHUX CJIOKHBIX TEXHHUYCCKUX 3HAHUEC OCHOBHBIX METOA0B
CHCTEMaX; CHCTEMaX; BBIYHCITUTEIBHOTO
00paboTKH, - BJIAJICHUEC YMCHUEM IKCIIEPUMEHTA JIs
aHanM3a u NPUMEHUTD 3HAHHE aJICKBaTHOTO
00001eHuS OCHOBHBIX METOJIOB KOMIBIOTEPHOTO
pe3yIbTaTOB BBIYHCIHTEIBHOTO MOJICITUPOBAHUS HATYPHBIX
9KCIIEPHUMEHTOB IKCIIEPHUMEHTA U IKCIIEPHUMEHTOB;
KOMIIBIOTEPHOTO

MOJICTTUPOBAHUS JJIsI
1ejiel ONTUMHU3aIuu
HaTypPHBIX




| skcnepuMeHTOB;

MeToaudeckue MaTepHuaJibl, ONpeaesionue Npoueaypbl OneHNBAHUS
pe3yJIbTaTOB 0CBOEHMS JUCHUIIINHbBI
OueHoYHbIE CPeICTBA ISl TEKYLIEeHd aTTeCTAMU
Bonpocsl 1J1 yCTHOTO onpoca

Pa3ngen |. JlunamMuka BSI3KOM sKHUAKOCTH

1. VpaBHeHHe JBWKEHHS  BSA3KOM JKHUAKOCTH. YacTHBIE  Cily4yau
MHTETPUPOBAHUS YPABHCHUN JIBUKCHHUS.

2. Jluccumamusi MexXaHHYeCcKoW »dHepruu. JluccumatuBHas —QyHKIHS.
Juddy3us 3aBUXPEHHOCTH.

3. TypOyneHTHbIC TeUCHUS

4, HeycToWunMBOCTh JIBIDKCHHS BSI3KOM IKHUJIKOCTH. JlamMuHapHBIE U
TypOyJeHTHbIE TeueHUs. OTPhIBHbIC TCUCHUSI.

5.  OcpenHeHHbIC YPaBHEHHS JUHAMUKHU BS3KOM KUJIKOCTH

6. Bpemennoit meton PeliHonbaca ocpeTHEHHS TApaMeTPOB TOTOKA.
7. YpaBuenue HaBne-Ctokca B popme Pelinonnbaca.
8

Ten3op HanpsHKEHU U SIBIIGHUE TIEpEHOCca MPU TYPOYJIEHTHOM TECUCHHH.

Paznea |l. MoaeanpoBanue TypOyJIeHTHOCTH

9. Mogenu HyJeBOTO TIOpsAJIKA (ITyTH TEPEMEIIUBAHUS).

10. TIpubmmwxenus byccurecka. Monens Konmoroposa — [Ipararis.

11. Mojaenu KHHETHYECKOM SHEPTUU U CKOPOCTHU JHUCCUTIALINH.

12. 3ambikaHu€ ypaBHEHUM IBIKCHHUS C IOMOIIBIO MOJIENICH BTOPOTO H
BBICIIIETO MOPSIIKOB.

13. Henunelinpie Moaenu TypOyJIE€HTHOM BSI3KOCTH.

14. «Ipucrennas» TypOyJI€HTHOCTb.

15. Jlorapubmuueckuii mpopuib CKOPOCTEH.

16. «CBoOomHas» TypOyJIEeHTHOCTb.



17. 3aromneHHble cTpyu. JanbHuii cien.

Pasznea I11. Teopusi norpanHu4HOrO CJ10s1

18. Tlonstue morpanuyHoro cios. YpasHenue [Ipanaris.

19. Tounble pemieHus s JJAMHUHAPHOTO MTOTPAHUYHOTO CIIOSI.

20. HurerpanpHOe cooTHomeHne Kapmana. ABTOMOIENbHBIE PEIICHUS.

21. TlorpaHnu4Hbli CJIOM Ha TpOHHIAEMOM U  nepdOpPUPOBAHHOM
IIOBEPXHOCTSAX U IIPU CTPYMHOU ITOJA4Y€E U OTCOCE BEIIECTBA.

22. IlorpaHWdHbIi CIOW TPHU HANWYUU TPAJWCHTA JABICHHUS U MacCCOBBIX
cwil. BausiHue MaccoBBIX CHII HA TYpOYJIEHTHBIM OOMEH.

23. Meton pacuera TypOyJIEHTHOTO MTOTPAHUIHOTO CIIOS

24. Amnanorusi Peitnonbnca. Meton Kyrartenamze-JleonteeBa pacuéra
TypOYJEHTHOI'O IOTPAHUYHOTO CIIOSL.

25. [lpenenpHbIE OTHOCUTENBHBIC 3aKOHBI TPEHHS ISl MMOTPAHHUYHOTO CIIOS
IIPU Pa3JINYHBIX BO3EHCTBUAX. OIpeeieHne TOUKU OTPhIBA.
[IpocTpaHCTBEHHBINM MOTPAaHUYHBIN CIOW. B3auMoaencTBHE CKayKa YIUIOTHEHHS C

MOTpaHUYHBIM CJIOCM.

Kpurepuu oueHK” yCTHOr0 onpoca:

v' 100-85 GamioB - eclii OTBET MOKa3bIBAET MPOYHBIE 3HAHUSA OCHOBHBIX
MOJIOKEHUM M3yd4aeMOoro paszjiejla MEXaHUKH, OTJINYaeTCs TTyOUHOW M MOJHOTOM
PaCKPBITHS TEMBI; BIaJICHUE TEPMHHOJOTUYSCKUM aIllapaToM; YMEHUE OOBSICHATH
CYIITHOCTb, SIBIICHUM, MPOIECCOB, COOBITUH, JIeTIaTh BHIBOJLI U 00OOIIEHNS, 1aBaTh
apryMEHTUPOBAHHBIC OTBETHI, MPHUBOAWTH IPUMEPHI; CBOOOAHOE BIIAJCHUE
MOHOJIOTUYECKOW PEUYbl0, JOTUYHOCTh W TOCJEAOBATEILHOCTh OTBETA; yMEHUE
MPUBOJIUTH MPUMEPHI COBPEMEHHBIX MPOOIEM U3ydaeMoi 00IacTH.

v' 85-76 - GaiIoB - OTBET, OOHAPYKUBAIOIIUI POYHLIE 3HAHUS OCHOBHBIX
MOJIOKEHUIN M3ydaeMoro paszjiejla MEXaHWKH, OTIIMYAeTCS TIIYOMHOW W TOJHOTOU

PACKPLITHUA TEMbI, BJIAJICHUC TCPMHUHOJIOTHYCCKUM allliaparoM; YMCHHUC OOBSICHSTH



CYIITHOCTb, SIBIICHUM, MPOIIECCOB, COOBITUH, JIeTIaTh BHIBOJLI U 00OOIIEHNS, 1aBaTh
apryMCHTUPOBAHHBIC OTBETHI, IPHBOJHWTH IPUMEPHI, CBOOOJHOE BJIAJCHHC
MOHOJIOTHYECKOW PEUYbI0, JIOTHYHOCTh M TIOCIIEIOBATEIBHOCTh OTBeTa. OmHAKO
JIOTTYCKAETCs OJTHA - IB€ HETOYHOCTH B OTBETE.

v' 75-61 - Gai1 - OLIEHMBAETCS OTBET, CBUAETEILCTBYIOIIUI B OCHOBHOM O
3HAHWHM OCHOBHBIX ITOJIOKCHUHA HM3y4aeMOTO paszfiela MEXaHWKH, OTIWYAONTUNCS
HEJOCTaTOYHOW TIyOMHOW M TIOJHOTOW PACKPBITHUS TEMbI; 3HAHUEM OCHOBHBIX
BOIIPOCOB TeOpuH; ci1abo chopMUpPOBaHHBIMH HABBHIKAMH aHajIW3a SBJICHUH,
MIPOIIECCOB, HEIOCTATOYHBIM YMEHHWEM JaBaTh apryMCHTUPOBAHHBIC OTBETHl M
MPUBOJIUTh TPUMEPBI, HEJOCTATOYHO CBOOOJHBIM BJIAJCHUEM MOHOJIOTHYCCKON
peYbio, JIOTHYHOCTBIO M TTOCIIEIOBATEILHOCTRIO OTBeTa. JlOMMycKaeTcss HeCKOIbKO
omuOOK B COACPKAaHUHM OTBETA; HCYMECHHE MPUBECTH MMPUMEDP PA3BUTHUS CUTYaIlUH,
MIPOBECTHU CBS3b C IPYTHUMH aCIIEKTaMH U3yd4aeMoil 00JIacTH.

v 60-50 OamioB - OTBET, OOHAPYKUBAIOIIMA HE3HAHWE OCHOBHBIX
MOJIOKCHUM HM3y4aeMOro pasjella MEXaHHKH, OTJIMYAONIUNACS HETJIyOOKHUM
PaCKpBITHEM TEMbI; HE3HAHNEM OCHOBHBIX BOIIPOCOB TEOpHH, C(HOPMUPOBAHHBIMH
HaBBIKAMH aHAJIM3a SIBJICHUH, POIIECCOB; HEYMEHHEM J1aBaTh apTyMEHTHPOBAHHBIE
OTBETHI, CJIA0OBIM BJIQJICHUEM MOHOJOTHUYECKON Peubi0, OTCYTCTBUEM JIOTUYHOCTH U

IIOCJICA0OBATCIbHOCTH. I[OHYCKaIOTCH CCPBLE3HBIC OIITNOKH B COACPIKaHNU OTBCTA

OueHouHbIe CPeACTBA ISl IPOMEKYTOUYHON ATTeCTANMHU

IlepeyeHb THIIOBBIX IK3AMEHALIMOHHBIX BONPOCOB (110 pa3aeam pias YO)
Pa3gen |. JlunamMuka BSI3KOM KHUAKOCTH
26. VYpaBHeHME JBWKEHUS  BS3KOM  JKUIAKOCTH. YacTHbIE  clydau
WHTETPUPOBAHUS YPABHEHUIN ABUKEHUSL.
27. Jluccumamusi MexaHW4Yeckou »oHepruu. JluccumatuBHas —QyHKIMS.
Jubdy3us 3aBUXPEHHOCTH.

28. TypOyneHTHbIE TeUeHUs



29.

HeycTonumBOCTh JBWKEHMS BA3KOM KUAKOCTU. JlamMuHapHbele W

TypOyJieHTHbIE TeUeHHs. OTPhIBHBIE TCUCHUS.

30.
31.
32.
33.

OcpenHeHHbIEC ypaBHEHUS JMHAMUKHU BSI3KOU KUJIKOCTH
Bpemennoit meton PeliHonbIca OCpeIHEHNS TApaMETPOB MTOTOKA.
VYpaBuenue HaBne-Ctokca B popme Pelinonbca.

Tenzop HanpsHKEHUH U ABIICHUE TIEpEHOCA TP TypOYJIECHTHOM TECUCHHUU.

Paznea |l. MoaeaupoBanue TypOyJIeHTHOCTH

34.
35.
36.
37.

Mopaenu HyJIeBOro nopsiaka (MmyTu nepeMeuBaHus).
[Tpubnmxenus byccunecka. Moaens Konmoroposa — I[Ipanariis.
Mopnenu KHNHETUYECKOM YHEPTUU U CKOPOCTH AUCCHUITALIAH.

3aMbIKaHUe ypaBHeHI/Iﬁ ABMOKCHHSA C ITOMOIIBIO MOI[CJIGﬁ BTOpPOro u

BBICHICT'O ITOPAOKOB.

38. Henuneitnbie Moaenu TypOyJICHTHON BA3KOCTH.

39. «lIpucrennas» TypOyJIECHTHOCTbD.

40. Jlorapudmudeckuii mpoduiib CKOPOCTEH.

41. «CBoOoaHas» TypOyJIEHTHOCTb.

42. 3arorieHHbIe cTpyd. JlanbHUi crie.

Pazpnen I11. Teopust norpannyHoro cjios

43. TlonsTHe MOTpaHUYHOTO cjosl. YpaBHeHue [Ipanaris.

44. TouHble penieHus 1 JAMUHAPHOTO OTPAHUYHOTO CIIOSL.

45. HurerpanbHoe cooTHouieHrne Kapmana. ABTOMOJENbHBIE PEILICHHUS.

46. IlorpanuuHbld cjoi Ha MNOpoHHII@EMOM U  nepdOpUPOBAHHON

MMOBEPXHOCTSX U IPU CTPYWHOM MOJAYE U OTCOCE BELIECTBA.

47.

[TorpaHnuHbIi CJIOW NPU HAJWYMAKU TPAJUCHTA JABJICHUS W MaCCOBBIX

cuil. BausiHre MaccoBBIX CHII Ha TYpOYJIEHTHBI OOMEH.

48.

MeTton pacuera TypOyJI€HTHOTO MMOTPAHUYHOTO CJIOS



49. Amnanoruss Peiinompnca. Meton Kyraremamze-JleonTteeBa pacuéra
TypOyJIEHTHOTO MOIPAHUYHOTO CJIOS.

50. IlpenenpHbIE OTHOCHTEIBHBIEC 3aKOHBI TPEHUS JIS MOTPAHUIHOTO CIIOS
MIpU Pa3UYHbIX BO3JAeHCTBUSAX. OnpeieieHue TOUKU OTPhIBA.

51. IIpocTpaHCTBEHHBIM MOTpaHUYHBIN cjoi. B3aumopeicTBue ckauka

YIUIOTHCHUA C ITOTPaHUYIHBIM CJIOCM.

IlepeyeHb THIOBBIX IK3AaMEHAIIMOHHBIX 32124

Ha »k3ameH BBIHOCHUTCSA JBa BUJA 337a4, COOTBETCTBYIOIIME BTOPOMY U
TPEThEMY YPOBHIO OBJIAJICHUS KOMIIETEHIUAMU , GOPMHUPYEMBIMHU JUCITUTUTMHOM.
TunoBele 3a7audl NTPEACTABICHbl HWXE, NPU 3TOM Ha HK3aMEHE BO3MOYKHO
BHJIOW3MEHEHHE BXOJIHBIX YCIIOBHM 3a1a4u.

Tunosble 3axaum (Tum |)

3aganue. [Ina teuenus KysTra - mIOCKoe CTallMOHAPHOE TEYEHUE BA3ZKOU
HECKUMAEMOM JKHJIKOCTH MEXK]y JIBYMsSI OCCKOHEUHBIMHU IUTACTMHAMH, OJHA W3
KOTOPBIX HEMOABW)XHA, a JApyras JBHUXKETCSA C MOCTOSHHOM CKOPOCTHIO, 3aIUCaTh
ypaBHeHue ABWkeHUs. [locTpouTh mpoduiib CKOPOCTH. ONPEAEIIUTh KacaTelbHbIE
HaIpsHKEHUS.

Pemienue: [lo ycioBuio 3agaum OHA W3 CTEHOK HEMOJBWXKHA, a Apyras
JIBWDKETCS C TIOCTOSHHOM CKOpOCThI0 Wy, TpagvieHT NaBICHHMI OTCYTCTBYET. IPHU
TOM PACCTOSTHUE MEXAY IUIACTUHAMHM OCTaeTCs MOCTOSIHHBIM, @ BHEIIHUE CHUJIbI
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3apanme. [l teueHus KysTra ompenenuTh JOKajdbHbIE M HHTETpajbHBIC

XapaKTEPUCTUKHU TTOTOKA, MOCTPOUTH MIOPHI U FPAPUKH.
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rae oce 0Y HampasieHa NEPHIEHAMKYISIPHO TEYEHUIO, HAYaJIO KOOPIWHAT
HaxXOAMUTCS Ha paBHOM YyAaJeHUU OT rpaHull. KacarenbHble HaNpsyKeHUs B

MOMEPEYHOM CCUCHHU KUIAKOCTU ITOCTOAHHBI ITO BBICOTEC 3a30pa.
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Oo0pa3zen 3x3aMeHALIMOHHOT0 OUJIeTa
1. OcpenHeHHble ypaBHEHUS JUHAMUKU BSI3KOU KUIKOCTH
2. TouHbIe pemIeHus IS JJAMHHAPHOTO MTOTPAHUIHOTO CIIOS.
3. 3agaua 1.

4. 3angaya 2.

IpuHuun cocTaB/ieHUs1 IK3AMEHALIMOHHOI0 OUJIeTa
IlepBpie nBa BoOmpoca SBJISIOTCA TEOPETUUECKUMHU W NPEAHA3HAYCHBI IS
OLICHUBAHMS [MOPOTOBOTO YPOBHS OCBOEHUS AUCHMIUIMHBL. TpeTnil Bompoc, 3aaaya,
MpeHa3HA4YeH JUIsl OIEHKH 0a30BOr0 ypOBHS KommeTeHnwid. [locnennuii Bompoc
JUIS. BBICOKOTO YPOBHS BJIAJIEHUS KOMIIETEHIMAMM. Taliuua Jjis COCTaBJICHUS

9K3aMCHAIIMOHHBIX OMJIETOB I10 (1)OHI[y OICHOYHBIX CPCIACTB:
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Borpochkl 10 — 25

BOIpOoCHI 35 — 48
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KpI/ITepI/II/I BBICTABJICHUA OHCHKHA CTYACHTY HAa IK3aMEHE 110 JUCHUIIJIUHE

«BbruucaureabHas I'NAPOAHHAMHUKA»

banabl
(peNTHHIOBO
1 OIICHKH)

Onenka
IK3aMeHa
(crannmapTHas)

TpeboBanns k cGopMHUPOBAHHBIM KOMIIETEHIIUSIM

86-100

KOTIUYHO»

OreHKa «OTIMYHOY BBICTABISIETCS CTYJCHTY, €CJIH OH IIIyOOKO
U IPOYHO YCBOHWJI IPOTPAMMHBIN Marepual Io JAWUCIHIUIMHE
BreraucnurenpHas TuApOJAWMHAMHKa, HCYCPIIBIBAIOIIIC,
IIOCJICZIOBATENBHO, YETKO M JIOTMYEeCKHM CTPOHHO H3JIaraer
MAaTEMAaTUYCCKHUE OCHOBBI MOACIUMPOBAHUA 3adad MCEXAHWUKU
KHJKOCTH, CBOOOTHO CIpABISICTCS C 337a4aMH, BOIPOCAMH H
JpYrMMH  BHJAAMM IIPUMEHEHHs 3HAaHWW, IIpUYeM He
3aTPyQHAETCS C OTBETOM IIPH BHJOW3MECHEHHH 3aJaHui,
CBO6OIIHO HCIIOJIB3YCT BBIYUCIUTCIIBHBIC MCTOJAbI W ITAKCTLHI
JUIE  MOJENMPOBAaHUS  3a/1a4, MPaBWILHO O0O0OCHOBBHIBAET
NPUHATOE pEIICHUE, BIANeeT Pa3sHOCTOPOHHHMH HaBBIKAMH U
NpueMaMH  BBIIOJIHGHHUS TPAaKTHYECKHX 3aJad B 00JacTH
po(hecCHOHATILHOM e TENIbHOCTH.

76-85

«xopouio»

OreHKa «XOpOoII0» BBICTABISAETCS CTYACHTY, €CIIU OH TBEPIO
Marcepurall 10 JUCHHUIIIIMHC Brruncnurensaas ruapoarnHaMHKa,
MCYEPIBIBAIOIE, I[OCIEOBATEIbHO, YETKO U JIOTHYECKH
CTPOMHO M3JIaraeT MaTeMaTHYECKHE OCHOBBI MOJICITHPOBAHUS
3aJa4 MEXaHWKHU SKUIKOCTH,, TPaMOTHO U MO CYIIECTBY
u3JlaraeT ero, He JOIyCKas CYIIECTBEHHBIX HETOYHOCTEH B
OTBET€ Ha BOINPOC, MPABHIBLHO MPUMEHSET TEOPETHUYECKHE
MMOJIOKCHHA NpPU PCHICHUH IMPAKTUYCCKUX BOIIPOCOB M 3a4a4,
CBSI3aHHBIX C MPOEKTUPOBAHHEM M peaiu3alueil mporpamMmm B
obmacth  mpodeccHOHaTBbHON  NIEATETbHOCTH,  BIIaJEeT
HEOOXOJUMBIMA HaBBIKAMHU M TIPUEMaMHU HX BBIMOTHEHUS C
HUCITIOJIB30BAHUEM I/IH(l)OpMaHI/IOHHO-KOMMYHI/IKaHI/IOHHBIX
CPEJCTB.

61-75

«y00811emeopu
MeNbHO»

OreHKa «yJIOBJIETBOPUTEIHHOY» BBICTABIISETCS CTYJICHTY, €CITU
OH HMeEEeT 3HaHHUS TOJBKO OCHOBHOTO Marepuana B o0JacTu
MIPOrPaMMHUPOBAHUS, HO HE YCBOWJI €ro JIeTajeH, JOIyCKaeT
HETOYHOCTH, HEJAOCTATOYHO TMpPAaBWIbHBIE (OPMYITUPOBKH,
HApYIICHHUS JIOTHYCCKOW ITOCIICIOBATEIILHOCTH B H3JIOKCHHUH
MPOrPaMMHOTO MaTepuaya, HUCHBITHIBACT 3aTPYAHECHUS TPU
BBITIOJTHCHHHU IMPAKTUYCCKUX pa60T, CBs3aHHBIM C HAIlMCAHUEM
mporpaMM M MPUMEHEHHEM CTaHJAPTHHIX MaKeTOB B 00IacTu
cBOeH MpoeCcCHOHATLHON A TEIHHOCTH.

0-60

«HEYO0811emeop
UmenbHo»

OneHka «HEYJOBIETBOPUTEIBHO» BBICTABISIETCSI CTYACHTY,
KOTOPBIA HE 3HAeT 3HAYUTENBHOW 4YacTH IPOrPaMMHOTO
MaTepuaiga II0 OCHOBaM IIPOIPaMMHUPOBaHHUA, JOINYCKAaeT
CYLIECTBEHHbIE  OIIMOKH, HEYBEpEHHO, C  OOJBUIMMHU
3aTPy/HEHUSIMH BBINOJIHSAET MPAKTHUYECKUE paObOThl, CBSI3aHHbIE




C HamucaHuWeM IporpamMM W airoputmoB. OneHka
CHCYAOBJICTBOPHUTCIBHO» CTABUTCA CTYACHTAM, KOTOPLIC HC
MOTYT MPOJOKUTH 0OydeHue 0e3 JOMOTHUTEIbHBIX 3aHATHIMA
110 COOTBETCTBYIOLIEH JUCLIUIUIMHE

.OueHouyHbIe cpecTBA VISl TeKYlIeHd aTTecTalun

Kpurtepuu oneHKu KypcoBoii padoThi:

v' 100-85 0GamioB BBLICTABIIAETCS CTYIEHTY, €CIIM Ha 3alUTE€ KypCOBOI
paboThl OH TIOKAa3bIBACT NPOYHBIE 3HAHHA OCHOBHBIX METOJOB pacyera
XapaKTEepPUCTUK  JIAMHUHAPHOTO  TOTOKAa  KUJIKOCTH, yMEET  OIICHUBATh
(G (HEKTUBHOCTh MX MPUMEHEHUS] U TOTPEHTHOCTh BBIYMCIICHUN, IEMOHCTPHUPYET
CIIOCOOHOCTh K CaMOCTOSITEJIbHOMY YINIyOJEHHIO 3HAHUM B OOJIACTH YMCIIEHHOTO
MOJICJIMPOBAHUS 3a]1a4 MEXaHUKH KUJIKOCTH U ra3a.

v' 85-76 Oa/ioB BBICTABISCTCS CTYACHTY, €CIM Ha 3alluTe KypCOBOM
paboThl OH TMOKa3bIBA€T MPOYHBIE OCHOBHBIX METOJIOB pacueTa XapaKTEPHUCTUK
JAMUHAPHOTO TOTOKA JKUJKOCTH, YMEET OILEHUBaTh H3(PQPEKTUBHOCTh HX
MPUMEHEHUS M TOTPEITHOCTh BBIYUCICHUH, JIEMOHCTPHUPYET CIIOCOOHOCTh K
CaMOCTOATEILHOMY YIIIYOJICHUIO 3HAaHUN B 00JIACTU YUCICHHOTO MOJICIUPOBAHMUS
3a/1ay MEXaHUKHU KUJIKOCTHU U Ta3a. OJHAKO JOMYCKAETCs OJIHA - IBE HETOYHOCTH B
OTBETE.

V' 75-61 Gayn BbICTAaBISIETCS CTYIEHTY, €CIIM Ha 3allliTe KYPCOBOM paboThI
OH TOKa3bIBa€T 3HAHMsI OCHOBHBIX METOJ/IOB pacueTa XapaKTePUCTHK JaMHUHAPHOTO
MOTOKA JKUJIKOCTH, YMEET OIEHWBATh [MOTPEHTHOCTh BBIYUCICHHUHM, HO
JEMOHCTPUPYET HEJOCTATOYHYIO TOJIHOTY BBITIOJIHEHMs 3anaHus. Jlomyckaercs
HECKOJIBKO OIMOOK B MOSICHUTEIILHOM 3aIHCKe.

v 60-50 OamioB BBICTABISETCS CTYIACHTY, €CJIM Ha 3alIUTE€ KypCOBOH
paboThl OH TMOKAa3bIBAE€T 3HAHUSA OCHOBHBIX METOJOB pacyeTa XapaKTEPUCTHUK
JAMHHAPHOTO MOTOKA KUJKOCTH, YMEET OIICHUBATH IMOTPEITHOCTh BBIYMCICHUH, HO
JEMOHCTPUPYET HEIOCTATOYHYIO TIOJHOTY BBITIOJIHEHMS 3adaHus. Jlomyckarorcs
Cepbe3HbIE OIMMOKM B TOSICHUTEIHHOW 3alHCKe; JAEMOHCTPUPYET HEyMEHHe

HCIIOJIB30BATh IIPOIrpaMMHBIC CPCACTBA U BBIYHUCIIUTCIBHBIC ITAKCTHI.







