Kommonent OIIOII 21.05.03 TexHoJI0THS Te0JTOTHYeCKOi pa3BeIKn

HaumenoBanue OIIOTI

I'eopusnueckne MeTOAbI MOUCKA U PA3BEIKH MOJIE3HbIX
HCKOIIAeMBbIX

CIICHUAJIUTET

b1.0.35

WHQP AUCLUIUIMHEL

PABOUYAS ITPOT'PAMMA
JAucuunJMHbI
(Mmoay.s) [Ipuknannas ruipoJHaMHKa
Pazpabotumnk (n): VYTBep:kJIeHO Ha 3aceaHuu Kadeapsl
Wpaneit A.A. TeXHOIOrnYecKoro 1 X0J0IUJIbHOT0 000PYAOBAHHUS
DOUO HaMMEHOBaHHE Kadeapbl
—_JOUCHT npoTokon Ne oT
TIOJDKHOCTh
KT 3aBemyromuii kadeapoit TXO
yuc€Had CTCIICHb,
spatme [Moxonpuenko B.A.
MOJIHACH DdUO
MypmaHck

2023



O0beM auCHUIUTUHBL 4
Pe3yabTrarbl 00y4eHUAANO JUCHMILIMHE (MOXYJI0), COOTHECEHHBIE C WHIUKATOpaMHU

IHosicHUTEALHAA 3aIIHCKA

3.C.

JOCTH>KEHUS] KOMIIETEHIIUH, YCTAHOBJICHHBIMH  00pa30BaTeIbHON MPOrpaMMon

KoMnerennun HNuaukaropsbl Pe3ysabTarsl 00y4eHUs M0 JUCHUTIIHHE
JOCTHKEHUS (Moay110)
KOMneTeHum“a1
OIIK -3Cnocoben | MJI-3.1 3naer 3HaTh:pyHIaMCHTAIbHBIC 3aKOHBI MATEMATHKH U
IIPUMEHATH (hyHIaMeHTaIbHBIC €CTECTBCHHBIX HaYK;
OCHOBHEIC 3aKOHbI MAaTEMAaTUKU U yMeTL:BOCHpI/IHI/IMaTL 1 aHAJIU3UPOBATH
TIOJIOKCHU S C€CTCCTBCHHBIX HAYK, I/IH(l)OpMaHI/IIO, HeO6XOILI/IMyIO JJIs1 BBITIOJTHCHU ST
(yHAaMEHTANBHBIX | MCHONB3YET UX MPU pac4€ToB IIPU IIPOBEIECHUU HAYYHO-

€CTECTBEHHBIX HayK
U HAY4YHBIX TEOPUH
IpY [IPOBEICHUH
Hay4JHO-
HCCIIEI0BATEIbCKUX
pabot o

U3Y4ICHUIO U
BOCIIPOM3BOJICTBY
MHHEPAJIBHO-
CBIPHEBOI 0a3bI

peleHnu
npo¢heCCHOHATBHBIX
3a]a4, B TOM YHCIIE IPH
BEIICHUM HayJIHO-
HCCIIETOBATENBCKOM
JIeATETbHOCTH

HCCIe0BaTeNbCKUX paboT M0 U3YUCHHUIO U
BOCIIPOM3BOJICTBY MUHEPAIbHO-CHIPHEBOI 0a3kl;
Biagerb:HaBbIKaMM IPUHATUS PELICHUN O
METOANYECKOI 00paboTKe mapaMeTpOB U PEKIMOB
paboOTHI CHCTEM NIPH IIPOBEACHUH HAYYHO-
HCCIIEI0BATENbCKUX PA0OT MO U3YYEHHIO U
BOCITPOM3BO/ICTBY MUHEPAIbHO-CHIPbEBOH 0a3Hl,

NJ-3.2 Ucnons3yer
METOJIbl MATEMATHKU H
€CTECTBEHHBIX HAyK NPU
MPOBEJICHUH HayYHO-
UCCIIeI0BaTEIbCKUX padoT
M0 U3YYEHHIO U
BOCTIPOM3BOJICTBY
MUHEPAIIbHO-CBIPbEBOI
6a3b1

3HaTh:yHIaMEHTAIbHBIC 3aKOHBI MATEMAaTUKH U
€CTECTBCHHBIX HayK;

YMerh:BOCIPUHUMATD U aHAJIU3UPOBATh
uH(OpMaLUIO0, HEOOXOIUMYIO JUIsl BHITIOIHEHHUS
pac4€ToB IIpU IIPOBEICHUU HAYYHO-
HCCIeI0BaTeNbCKUX paboT 0 U3YUCHHUIO U
BOCITIPOM3BOJICTBY MHHEPAIBLHO-CHIPHEBOIT 0a3Hbl;
Baagerb:HaBbIKAMU IPUHATUS PELLEHUI O
METOIMYECKOI 00paboTKe mapaMeTpOB U PEKIMOB
paboOTBI CHCTEM NIPH IPOBEACHUH HAYYHO-
HCCIIeI0BATENbCKIX PA0OT MO U3YYEHHIO U
BOCITPOM3BO/ICTBY MUHEPAIbHO-CHIPbEBOH 0ashl,

N-3.3 [Ipumensier
HaBBIKH KOMIIJIEKCHOTO
aHalu3a Hay4HO-
TEXHUUYECKOHN
nHpOpManuu B obIactu
H3yUYeHUS U
BOCTIPOM3BO/ICTBA
MUHEPAIIbHO-CBIPbEBOI
6a3pl, a TaK)Ke HAaBBIKA
BBIOOpa METOIOB
MaTeMaTHKH,
€CTECTBEHHBII HayK
MPUMEHHUTENBHO K
KOHKPETHOMY
HaIpaBICHUIO
npodeccnoHamTLHOMI
JIESITETIBHOCTH, B TOM
9HCIIe MIPU IPOBEICHIH
Hay4HBIX UCCJIeIOBaHUMN

3HaTh:QyHIaMCHTAIbHBIC 3aKOHBI MATEMATHKH U
€CTEeCTBCHHBIX HAYK;

YMeTb:BOCIIpUHIMATH W aHAJTU3UPOBATH
UH(POPMAITUIO, HEOOXOAUMYIO TS BHITOJTHCHHUS
pacy€ToB MPUMEHUTEIHHO K KOHKPETHOMY
HampaBJIEHUIO TPO(HECCHOHATLHON JAeSITENLHOCTH,
B TOM YHCJIE TIPU MTPOBEJICHUN HAYTHBIX
HUCCJIEJOBAHUM,

Baajgerb:HaBbIKAMU NPUHSATHUS PELIECHUH O
METOIMYECKON 00pabOTKe MapaMeTpoB B PEIKUMOB
PpaboTHI CHCTEM MPUMEHHUTEIBHO K KOHKPETHOMY
HATIPABJICHUIO TPO(ECCUOHATEHON IEATEIFHOCTH,
B TOM UHCJI€ [P MPOBEIECHUN HAYYHBIX
HCCJIEIOBAHUM,

2. Conpep:kanue TUCIHUNJIHHBI (MOTYJIsA)

Moy 1
Tema 1. Bremenne. OCHOBBI MEXaHWKHU CIUIOMIHOW cpefbl. OCHOBHBIE MOHSATHUS MEXAHUKH
CIUIomHOM cpenpl. ['mnore3a cruiomHocTH. MeToabl ONMMCaHUsS IBUXKEHUS CIUIOIIHOM CpEnbl.
JlokanpHass u cyOcTaHIIMOHANbHAS Tpou3BoAHas. CkajspHbie W BEKTOpHBbIC ToJisa. CHIbl U

1 . . .
Vkasvisaromes unouxamopul 0ocmudicenusi KomnemeHyul, 3aKpenientvie 3a 0anHoU OUCYUNTUHOU (MOOYIeM)



HaIpPsDKEHUS B CIUIOIIHOM cpezie. TeH30p HanpspkeHWH. 3aKOHbI coXpaHeHus. MHTerpanpHble u
T depeHmanbHble ypaBHEHUs CIUIOIHOM cpebl. IHTerpanbHble XapaKTepUCTHKH CIUIOIHON
cpedbl M 3aKOHBI coxpaHeHus. JluddepeHnupoBaHne Mo BpEeMEHHM HWHTErpaya, B3SATOrO IO
HOJBMKHOMY 00beMy. YpaBHEHHE HEpa3pblBHOCTHU (3aKOH COXpPAHEHHUs MaccChl). YpaBHEHUs
JBUKEHUSI B HANpPSOKEHUSX (3aKOH COXPAHEHHUs KOJIMYECTBA ABM)KEHHS). 3aKOH COXPAaHEHHUS
MOMEHTa KOJMYECTBA JBWKEHHUSA. 3aKOH IIAPHOCTH KacaTEJIbHBIX HANPSDKCHUH. 3aKoH
COXpaHEHHUs 3Hepruu. Teopema 00 M3MEHEHMHM KMHETUYECKOM 3HEPruU. YpaBHEHUE IPUTOKA
teruia. CucreMa ypaBHEHUH IBUKEHUS CIUIOIIHOM CPENbl.

Tema 2. CkopocTh Aedopmanuu CrutionrHoi cpenbl. CKopocTh aedopMaliii Majaold 4acTHIIBL.
Teopema ['eapmrombeiia. TeHzop ckopocteit aedopmanmii. PUUYECKUN CMBICT KOMITOHEHT
TeH30pa cKopocTeil nedopmanuii. TeH30pHAs MOBEPXHOCTh CHMMETPHUYHOTO TEH30pa BTOPOTO
panra. Ilupkymauus ckopoctu. IloTeHumanpHOE — ABMXKEHHE JKHIAKOCTH. JKuakoctw.
Maremarnueckass MOJENb HICATBHOM KUAKOCTH. MaremMaruyeckas MOJACIb HUACAIbHOU
HEC)KMMAEMOM JKUIAKOCTU. Bsskas xuakoctb. TeH30p HanpspKeHUHM B BA3KOM  JKHUJIKOCTH.
VYpaBHEHMs JBKCHMS BSI3KOM JKMIKOCTU. Martemarudeckas MOJENb BS3KOW HECKUMAaeMOH
KHUJIKOCTH. PaboTa BHYTpeHHUX CUII. Y paBHEHHE IPUTOKA TeILIa.

OcHoBBl Teopuu pasMmepHocTed M mnonodOusa. CUCTeMbl €IUHUI] U3MepeHHs. PazMepHOCTb.
Benmuuunbl ¢ He3zaBucHMMbIMHM pa3MepHocTaMu. II-treopema. Ilogobue Qu3nueckux sBICHHIH,
MoaenupoBanue. [lapamerpsl, onpenenstomue kinace siaeHuid. [Ipumepsl Ha npumenenue I1-
teopeMmsl. [IpuBeneHne ypaBHeHUH K 6e3pa3MepHOMY BUJY.

Tema 3. I'mgpomexanuka. I['muppocraTtuka. VYpaBHEHUS paBHOBECHS JKUIKOCTM U rasa.
PaBHOBecue XKUAKOCTU B 10JI€ CUIIBI TSXKECTH. OTHOCUTENBHBIN OKOH XUIAKOCTH. CTaTHYecKoe
JaBJICHUE JKUJKOCTH Ha TBEpP/Jbl€ IOBEPXHOCTH. OJIEMEHThl TEOPUM IUIaBaHusA. TedyeHue
ueanbHON XUIKOCTH. YpaBHeHus OJinepa B gopme I'pomexko—Jlamba. Unrerpan bepHysmiu.
YactHele Buapl wuHTerpana beprHymm. Ilpocredmme npumepsl NPHUIIOKEHUS HHTETpaia
bepnymum. Warerpan Komm—Jlarpanxka. Teopema Tomcona. VYpaBhHenue ['enpmrosbia.
[ToreHunanbHOE TeueHHe HeckuMaeMoM kuakocth. OOrekanue cdepbl. HekoTopsie npumepsl
IIPUMEHEHUs 3aKOHA COXPaHEHUs KoiudecTBa JBMWKEHMs. [lmockomapaiuienbHOE TedeHue
UJCATbHON HEC)KMMAeMOW KUAKOCTU. KoMIUIeKCHBIM mnoTeHnuan TedeHus. lIpumepst
IUIOCKOTNApAJUIEIbHBIX MOTEHIMANbHBIX TeueHu. KoHpopmHOe oToOpa)keHHe MOTOKOB.
[IpeoOpazoBanne KykoBckoro. OOtekanue mnpodmis npou3BosbHONH ¢Gopmbl.  Cuisl,
JeicTByomue Ha Mpouib NpU CTAlMOHAPHOM OOTEeKaHHWU. TeueHHe BA3KOM HeC)KHMMaeMoi
KUAKOCTU TO TNPU3MATHYECKUM TpyOam. VYpaBHEHHsS MNPSIMOJUHEHHOrO [BMXKEHUS BSI3KOU
HEC)KUMAEMOM JKUAKOCTH 110 Mpu3MaTHueckuM Tpyoam. [lpsMonuHeiiHoe TeueHne Mexay AByMs
napajuleJIbHBIMU cTeHKaMU. [IpsiMonuHeitHoe TeueHne B 0CECUMMETPUYHBIX TpyOax. YpaBHEHHE
YCTaHOBUBIIETOCS KPYrOBOTO [BHKEHHs BSA3KOM HECKUMAEMOW >KUIKOCTU. TedeHue Mexay
JIBYMs BpalalOIMMUCS [IWJIMHIPAMHU.

Tema 4. TypOyneHTHOe TedeHue >xuakoctu B TpyOax. OmbiTel O. PeiiHonpaca. Ocpeanenue
XapaKTepUCTHK TypOyJleHTHOTo TeueHus. Y paBHeHue PeitHonbaca. [lomysmnupuueckas teopus
typoynentHoctr JI. Ilpanntia. [lpumenenue cooOpakeHMH TeOpuM pa3MepHOCTel K
MOCTPOCHUIO  TIOJYIMIUPHUECKUX Teopuil TypOyneHTHOCTH. Jlorapupmudeckuii 3akoH
pacrpesielieHus] CKOpOCTei. DKCIepruMeHTalIbHbIe UCCIeI0BaHusI KO UIMEeHTa THApaBInyec-
KOTro compoTuBieHus. ['mapaBnuyeckuil pacyer TpyOompoBojoB. YpaBHeHue bepHymim st
MOTOKAa BS3KOW JKUAKOCTH. Buapl moreppr Hamopa. Pacuer mpocTbix TpyOompoBomoB. Pacuer
CIIOKHBIX TPyOOIIpoBoa0B. TpydompoBoabl, padoTaroiue noja BakyyMmom. VMcreueHnue sxu1kocti
U3 OTBEpPCTUM M HacankoB. Mcredenuwe wu3 mamoro orsepcerud. McredeHue uepe3 Hacaaku.
Hcreuenne XKUOKOCTH TpU IEPEMEHHOM YpoBHE. HeycraHoBHBIIEECS IBHKEHHE BA3KOU
KHUJIKOCTH B TpyOax. YpaBHEHHsS HEYCTAHOBHBILEIOCS IBM)KCHHUS JKUIKOCTH IO TpyOam.
VYpaBHEHUS HEYCTAHOBUBILErOCS JABMJKEHHS CIA00CKMMAeMOM KHMJIKOCTH 10 TpyOam.
VYpaBHEHUS HEYCTAaHOBMBILETOCS JIBUXKEHUS Ta3a IO TpydaM € MalbIMH JO3BYKOBBIMHU
ckopocTsMu. MHTerpupoBaHue ypaBHEHHH HEYCTAaHOBMBILEIOCS IBWKEHUS JKHIKOCTH U rasa
METOJOM XapaKTepUCTUK. VHTEerprupoBaHUe JIMHEAPU30BAHHBIX YPABHEHUN HEYCTAaHOBUBILETOCS



NBIDKEHUS € ToMolIbio mpeobOpasoBanus Jlammaca. Ilpumepsl pacdera HeCTallMOHAPHBIX
npoueccoB B TpyOax. ['mapaBnuueckuil ynap. BiusHue HeCTallMOHAPHOCTU TEUEHHUS HA CHILY
TPEHMUSL.

Tema 5. JlamuHapHbI TOTPAaHUYHBIN CJIOH. YpaBHEHUSI TOTPAaHUYHOrO ciiod. 3agadya biasuyca.
OtpbiB norpann4Horo ciosd. OgHomepHble TeueHus rasza. CKopocTh 3ByKa. 3aKOH COXPaHEHUS
sHepruu. Yucno Maxa. Koapdunuent ckopoctu. CBsizb MeXAy IUIOMIAJIbIO KUBOTO CEUEHUs
TPyOKH TOKa M CKOpPOCThIO TeueHHs. VcreueHue rasza depe3 cxoasamuiica Hacanok. Corio
JlaBana. l'azonmuHamuyeckue GYHKIUU. YapHble BOJHBL. PacueT ra30oBOro 3»ekropa.
YcraHoBuBIICeCS JBMKEHHE Ta3a B TpyOax. @opmyna Illyxosa. JlamuHapHOEe Te4eHHE
HEHBIOTOHOBCKUX xkuakoctei. IIpoctoit casur. Knaccudukaiys HEHbIOTOHOBCKUX KUAKOCTEH.
Bucko3umerpus. TeueHue kuaKoCcTH 1Mo OECKOHEYHO JTMHHOW Kpyriiod Tpybe. BpamarensHoe
TEYEHUE IKUJKOCTH B KOJIBLEBOM 3a30pe. MHTerpanpHbli METOA B BHUCKO3UMETPHH.
Koadduuuent ruapaBimyeckoro conpoTuBieHHs. [lONMOTHUTENbHBIE 3aMEYaHHS O pacdere
TE€YEHUSI HEHPIOTOHOBCKUX KUAKOCTEH 0 TpyOam.

Tema 6. JIByxdazHoe TeueHue B TpyOax. YpaBHEHHS 3aKOHOB COXpaHEHUS. YpaBHEHUS
IBUKEeHHS AByX(da3zHoil cmecu B TpyOax. [IpeoOpa3oBanue ypaBHEHHI ABMKEHUs IBYX(Da3sHOU
cmecu B TpyOax. Pexumbr TeueHus. CBOOOAHBIA J€OMT Ta30KOHICHCATHOW CKBa)KHUHBI.
HedrerazoBast mogzemHasi rugpomexanuka. OCHOBHBIE OIpeNeeHHs] U MOHATUS (QUIbTpAUU
JKuakocted u ra3oB. OnbIT U 3aKkoH [apcu. OcobeHHocTH ABMKEHUS (IIIOUIOB B MPUPOIHBIX
mactax. McxoaHaeie MosieNibHbIE PEACTABICHUS OA3€MHOM THAPOMEXAHUKH KUIKOCTH U ra3a.
OUIBTPAIOHHO-EMKOCTHBIE CBOIMCTBa TOPHCTHIX cpeld. KodppHUIHMEeHTs TOpHCTOCTH U
MIPOCBETHOCTU. YjenbHas MmoBepxHOCcTb. OmnbIT U 3akoH [lapcu. Ilponunaemocts. I[lonsitue
«UCTUHHON» cpenHell CKOPOCTH M CKOPOCTH (GHUIbTpanyu. | paHUIBl MPUMEHUMOCTH 3aKOHA
Hapcu. AHanu3 ¥ UHTEpHOpeTauusl HKCIEPUMEHTAJIbHbIX JaHHbIX. HenuHeilHble 3aKOHbI
¢unbTpanuu. CTpyKTYpHBIE MOJENH MOPUCTHIX cpeia. 3akoH Jlapcu JIsi aHU3OTPOIHBIX CpE.
Marematnueckue Monenu oaHodaszHoW ¢unbTpauuu. BBoguble 3ameuanus. Ilonstue o
MaTeMaTHUYeCKON MoJIenH (PU3NYECKOro Mpoliecca. 3aKOH COXPaHEHMsI MacChl B IOPUCTOMN cpeJie.
HuddepenumanbHoe  ypaBHEeHME  JBWXKEHMS  ¢uiroMjga.  3aMbIKaloIlie  ypaBHEHHS.
MaremaTnueckue MOJAEIN M30TEpMUUYECKON (uibTpanuu. Mozaenb QuibTpaluu HECKUMAEMON
BS3KOM ’KMIKOCTHU 10 3akoHY Jlapcu B HeneopMupyemom miacte. Moaens GUIbTpaluy rasa mno
3akony [lapcu. ®ynkuusa JI.C. Jleiitben3zona. Mogenu opHodasHOW ¢uibTpanuu B
Hesle(hoOpMUPYEMOM IIJIacTe NMPU HETMHEWHBIX 3aKOHAX (pUIbTpaly. 3aBUCUMOCTh IapaMeTpoB
(1IOUI0B U IOPUCTOM CPefibl OT JaBJICHHUS.

Tema 7. OnHoMmepHas YCTaHOBHBIIAsCS (UIBTpAlMs HECKHUMAEMOW JKUAKOCTH M Tra3a B
OIHOpOAHOM  mopuctoi  cpene. Cxembl OJHOMEPHBIX  (UIBTPALMOHHBIX  MOTOKOB.
[TpsamonuHeiHo-TapayuienbHas (uiIbTpanus HecKuMaeMoi >kuakoctu. [lnockopaauanbHast
bunbTpanus Hec:KMMaeMoM >KuAKocTH. PammanbHo-chepuueckas (UIbTpalus HEC)KHUMaeMOH
KHUJIKOCTH. AHAIOTUS MeXay QUIbTpalnueil HeC)KuMaeMoi KHUIKOCTH U raza. OUIbTpaluoOHHOE
OJIHOMEPHOE TEYEHHE COBEpPUICHHOro Tra3a. OuIbTPAalMOHHOE IJIOCKOPaJHaIbHOE TEUeHUe
peanpHOro rasa mno 3akony /lapcu. IlnockopaananbHelid GUIBTPALIMOHHBIN MOTOK HECKHUMAEMOU
KUJKOCTM W raza [0 JABYXWIEHHOMY 3akoHy ¢uibTpanuu. IlnockopaguanbHbIi
(GWIBTPALMOHHBINA TOTOK HEC)KMMAEMOH JKUIKOCTH U ra3a 110 CTEeHHOMY 3aKOHY (HIIbTpaIUH.
Tema 8. OgHOMeEpHBIE PHIBTPAIMOHHBIE MOTOKU TI0 3aKOHY Jlapcu HEC)KUMaEeMOH JKUJIKOCTH U
ra3a B HEOJHOPOAHBIX IutacTaXx. OCHOBHBIE TUIIBI HEOJHOPOAHOCTH IIacToB. [IpsmonuHeitHo-
MapaJyIeIbHBIN MTOTOK B CIIONCTO-HEOIHOPOIHOM Iutacte. [IpsMonnHenHo-napayiesbHbIid TOTOK
B 30HAJIbHO-HEOJHOPOAHOM Inacte. O pacyere IUIaCTOB C HENPEPBIBHONW HEOJAHOPOIHOCTHIO.
[TnockopanuanbHBI MOTOK B CIIOMCTO-HEOJHOpPOJIHOM MacTe. IlnockopanuanbHbIi MOTOK B
30HaJIbHO-HEOJHOPOIHOM ILIACTE.

Tema 9. Ilmockue ycraHOBHBIIHECS (PUIBTPAIMOHHBIE MOTOKH. OCHOBHBIC OIPEACICHHUS W
noHATHs. [loTeHIMan TOYEYHOro HMCTOYHHMKA M CTOKA HA M30TPONMHOM IIOCKOCTH. Merox
cyneprno3uuu. [IpUTOK KUAKOCTM K TpYIIE CKBaXHH B IUIACTE C YAAJICHHBIM KOHTYpOM
nuTtaHus. IIpUTOK JKMIKOCTH K CKBaXHHE B IUIACTE C NMPSIMOJUHEHHBIM KOHTYPOM IHUTaHUS.



[TpUTOK XKHUIKOCTH K CKBaXHHE B IUIACTE BOJM3U MPSMOJIMHEHHON HENPOHUIAEMOM TI'paHMIIBIL.
[TpUTOK KUAKOCTH K CKBa)XMHE, IKCUEHTPUYHO PACIONOKEHHOW B KpyroBoMm acte. OO0
UCTIOJIb30BaHUH METO/Ia CYNEPIIO3UIIUH NPH (PUIBTPALIUH Ta3a.

Tema 10. HeycranoBuBiieecsi IBM)KEHUE YINPYTOW >KUAKOCTH B YIPYTOM IUIACTE. YIPYruit
pPeXKMM IUIaCTa W €ro XapakrepHble ocoOeHHocTu. [lomcuer ympyroro 3amaca >KUIKOCTH B
wiacre. MaremaThueckas MoJielb HEyCTaHOBHUBIICHCS (GUIbTpAUUU YHOPYrod >KUIKOCTH B
yrnpyroid mopuctoil cpene. BreiBon auddepenunanbHoro ypaBHEHHS (QHIBTPALMH YIPYron
KUJKOCTU B YINPYro mopucTod cpene mo 3akoHy Jlapcu. OmgHoMepHble (QUIBTpallMOHHBIC
MOTOKH YIPYTOH KUAKOCTH. TOYHBIE pEelICHHs ypaBHEHUS Mbe30MpoBOoIHOCTH. OcHOBHAs (op-
MyJia TEOpUH Yympyroro pexkuma. [IpuOnmkeHHble METOAbl PelIeHUs 3ajad TEOPUHU YIPYroro
pexxuMa. Meron 1OCIEIOBaTENbHONM CMEHBI CTAallMOHAPHBIX cOCTOsHUUA. Merony A.M.
[TupBepasina. MeToa MHTErpaibHbIX COOTHOIICHUN. MeTod «yCpeaHEeHUsS».

3. IlepeueHb y4eOHO-METOAMYECKOT0 o0ecneyeHusl TUCHMIIHHBI (MOIYJIs1)

- MyJIbTUMEAMUHHBIE MPE3EHTALMOHHbIE MaTepuanbl MO JAUCHUIUIMHE (MOAYIIIO)
IIpEJICTaBJIEHbI B 3JIeKTpOHHOM Kypce B DOUOC MAY;

- METOJMYECKUE YKa3aHMs K BBIINOJIHEHHUIO J1a00paTOPHBIX/IPAKTUYECKUX/KOHTPOIbHBIX
pabot mpeacTaBieHbI B 3JeKTpoHHOM Kypce B DMMOC MAY;

- METOJMYECKHE MaTepuanbl JUIsi OOydYaroIIMXCS 10 OCBOCHUIO JMCLUIUIMHBI (MOYJIA)
npeCTaBiIeHbl Ha oduIaabHOM caiite MAY B pasnene «MHpopmanus mo o0pa3oBaTebHBIM
porpaMMam, B TOM YHCJI€ aJallTHPOBAHHBIM».

4.DoH/ OLIEHOYHBIX CPEeICTB MO TUCHUILIHHE (MOAYJIIO)

SBnsiercss oTIENBHBIM KOMIIOHEHTOM 00pa30BaTEIbHON MPOTrpaMMbl, pa3paboTaH B Gopme
OTJIETBHOTO IOKYMEHTA, MpeCTaBlieH Ha oduiuanbHoMm caiite MAY B pazgene «upopmanus
1o o0pa3oBaTeIbHBIM MPOrpaMMaM, B TOM YHCIIe afantupoBanHbiMy». DOC BKiIOYaeT B ce04:

-TIiepevYeHb KOMIIETEHIINI ¢ yKa3aHHWEeM JTaroB uX (popMHpOBaHUS B MPOIECCE OCBOCHUS
JTUCLUIUINHBI (MOZYJIf);

- 3a/1aHUS TEKYIIEro KOHTPOJIS;

- 3QJIaHUS TTPOMEKYTOYHOU aTTECTAIIHH,

- 3a/1aHUs BHYTPEHHEH OLIEHKH KauecTBa 00pa30BaHMUS.

5. IlepeyeHb OCHOBHOH W NONOJIHUTEIbHON YueOHOI JiMTepaTypbl(TieuaTHbIE U3AAHUS,
AJIEKTPOHHBIE YUeOHbIE U3/1aHUs U (M) PECYPCHIAIEKTPOHHO-OMOIMOTEYHBIX CUCTEM)

Ocnosnas numepamypa:

1. Bacumes, K. C. HedreraszoBas ruapomexanuka : yde6. mocobme mnst By3oB / K. C. bacuumes, H. M.
HOwmutpues, I'. 1. Pozenbepr. - Mocksa ; MkeBck : H-T koMmeroTep. uccuen., 2003. - 480 c. : wi. - (CoBpeMeHHbIE
HedrerazoBeie Texnonorun). - ISBN 5-93972-258-X : 305-01.

2. Bacumues, K. C. ITogzemuas rugpomexanuka : yaeonuk s By3oB / K. C. bacaues, 1. H. Kouuna, B. M.
MaxcumoB. - Mocksa : Heapa, 1993. - 416 c. : un. - ISBN 5-247-02323-4 : 25-00.

Jlononnumenvnaa tumepamypa:
3. EBnokumoBa, B. A. COopHUK 33134 MO TOJ3EMHOHN THApaBIHKe : y4eO. mocobue ais By3oB / B. A.
EBnokumona, U. H. Kounna. - Uzn. 2-e, ctep. ;Ilepeneu. ¢ u3a. 1979 r. - Mocksa : Anbsiac, 2007. - 166, [2] c. : wi.
- ISBN 5-903034-13-0 : 375-20.
4. Ibixaues, I'. b. Ilog3emuas ruapaBnmka : yue6. mocobue it By3oB / I'. b. [leixaues, P. I'. Hcaes. -
Mockesa : Hempa, 1973. - 360 c. - 25-00.

6. IlpogeccuonanbHbie 0a3bl JaHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

D) ocyoapcmeennas cucmema npagoeoi ungopmayuu - OQUUUATLHBIL UHMEPHem-
nopman npasosou ungopmayuu-URL:http://pravo.gov.ru
2)Unghopmayuonnasn cucmema «Eounoe okno docmyna k 006pazoeamenbHbiM pecypcamm»-


http://www.mstu.edu.ru/sveden/education/oop/
http://www.mstu.edu.ru/sveden/education/oop/
http://www.mstu.edu.ru/sveden/education/oop/
http://www.mstu.edu.ru/sveden/education/oop/

URL: http://window.edu.ru
3) Cnpasouno-npasosas cucmema. Koncynomanm Inoc - URL:
http://www.consultant.ru/

1. Hepe'{eﬂb JUINECH3UOHHOIO H CB060)1H0 pacinpocrpansieMoro IMnporpaMmMmHoOro
06ecneqeﬂml, B TOM YHUCJIC€ 0T€YE€CTBCHHOI'0O IPOU3BOACTBA

1) Ogpucnwiti naxem MicrosoftOffice 2007
2) Cucmema onmuueckozo pacnosnasanus mexcma ABBYYFineReader

8. OdecneyeHne 0CBOECHHUS M CIHHUILINHBI JIMI ¢ HHBAJIHIHOCTHIO 1 OB3

OO6yuaromuecs u3 yncia nHBaIKA0B U Ul ¢ OB3 obecrnieunBaroTCs EYaTHHIMUA U (MITH )
AJIEKTPOHHBIMU 00pPa30BaTEIbHBIMU pecypcaMu B (hopmax, aJanTHPOBAHHBIX K OTPaHUYCHHUSM
UX 3J10POBbBSI.

9. MaTepuaibHO-TeXHHYECKOe ofecneyeHHe JUCUMIIMHBI (MOAYJIs) TIPECTaBICHO B
npwioxenun k OIIOIl «MaTtepuallbHO-TEXHUYECKHE YCIOBUS peanu3anuyd o0pa3oBaTelbHON
MPOrPaMMBbI» U BKIIOYAET:

- yueOHbIE ayIUTOPHH JUIA TPOBEACHUS y4YeOHBIX 3aHATHH, TNPETYCMOTPEHHBIX
IpPOrpaMMOM  CHEIMAUTETa, OCHAICHHbIE OOOPYAOBAHMEM M TEXHUYECKUMH CpPEICTBAMU
00y4eHus;

- IOMEIIEHUs  JUJII  CaMOCTOSITENIbHOM ~ paboThl  OOydYaroIIMXCsl,  OCHAIlEHHBIC
KOMHI:IOTGpHOfI TEXHUKOU C BO3MOKHOCTEIO INOOKJIIFOYECHHUA K CETU ((I/IHTCpHCT» u O6CCHG‘-IGHI/I€M
JOCTyTa K 3JIEKTPOHHOM HH(pOpMaMOHHO-00pazoBaTebHOM cpere MAY;


http://www.consultant.ru/

10. PacnpenesieHue TPYyA0€eMKOCTH M0 BHIAM Y4eOHOI 1eSITeJIbHOCTH
Tabnuma 12 - Pacnpenenenue TpynoeMKoCTH

Bun yueGHoM
JEATETbHOCTH

Pacnpenenenue Tpy10eMKOCTH JUCHUIUIMHBI (MOIYIIsT) IO (hopMam 0OydeHus

QOunas OuyHo-3204HAas 3aouHasn
Kypc Bcero
4acoB

Cemectp Bcero Cemectp Bcero

4acoB 4acoB
5 4 |5

Jlekuun 20 20 4

[IpakTnyeckue
3aHATUS

JlaGopaTopHbie
paboThl

30 30 6

CamocTosaTenbHas
pabora

94 94 68 | 62

[Togroroska k
IPOMEKYTOUHOM - - 4
arrecranun

Bcero yacos
Mo AUCHHUIIHHE 144 144 72 | 72

/ m3 HUX B opme
IPaKTHYECKOM 6
TOATOTOBKH"

DOopMBI TPOMEKYTOUYHOHN aTTECTAI[UU U TEKYILIETO KOHTPOJIS

DK3aMeH - _

3ayer/3ader ¢
OILIEHKOU

1/- 1/- 1/- 1/-

Kypcogas pabota
(IpoeKT)

Konunuectso
pacueTHo- - -
rpadudeckux paboT

Komnuectso
KOHTPOJIBHBIX

pabort

Konunuectso
pedeparon - -

KomnuectBo pcce - -

2
Paspabomuuxam PII mooicho youpams cmonbywvl ¢ popmamu 0Oyuenus, eciu OAHHAs popma He peanuzyemcs 8

MAY,

[Ipu omcymemeuu 6uda yuebHoi desmenbHOCU, (OPMbL NPOMENCYMOUHOU AMMECMAYUL U MEKYUE20 KOHMP OIS
COOMBEMCMEYIOWAs: CMpOKa Modicen Oblmp YOaieHa

*JIns sx3amena ounoil u 0uHO-3a04HON opmbl 06YUeHUs - 36 4aACO8, Ol IK3AMEHA 3A0YHOL POpMbL 0OYUeHUs -

9 yacos, 0ns 3auema 3a04HoU hopmuvl 06yyenus - 4 uaca.

*Opeanusyemcs npu peanusayuu yuebHvix Oucyuniut (MoOynen) nymem nposedeHus NPpaKmMuyeckux 3auamuil,
1aO0pamopubIlx pabom U UHBIX AHALOSUYHBIX GUOOE YYEOHOU OesiMeIbHOCMU, NPedyCMAmpUsawux ydacmue
00yuaoOwWuxcst 8 6bINOJHEHUU OMOCAbHbIX ITEMEHMO8 PAdOm, CEA3AHHBIX ¢ Oyoyuiel npogheccuoHabHOU
0esaAmenbHOCmbIO.

Ilpakmuueckasi no020mMoGKa Modcem 6KI0Yams 6 cebsi omoenbHble 3aHAMUSA JEeKYUOHHO20 MUNd, KOmMOopbie
npedycmampueaiom nepeoasy yueOHol uHpopmayuu 00y4aroumumcst, Heooxo0UMoUl 0Jis NOCe0YIoue20 GblNOIHEeHUs
pabom, céa3aHHbIX ¢ OYOyWel RPOpecCUOHANbHOU QessMeNIbHOCMbIO.



IlepeyeHb NpaKTHYECKUX 3aHATHH M0 (popMam oﬁyqennﬂ6

Ne .
o\ TeMbl NpaKTHYECKUX 3aHATHIT
1 2
1 | He npexycMOTpeHbI

Tepedens J1a60paTOPHBIX 3aHATHIA 110 GopMam oGyuenus’

Tembl J1a0OPATOPHBIX 3aHATHI

2

FPYHTOBBIG BOJbI U BUABI UX IBHUKCHUA.

OnpeﬂeneHI/Ie TuaApoOCTaTUYCCKOI'O JaBJICHUA

[TocTpoeHne HanmOpHOM U MbE30METPUUYECKON TUHUI JIJIs1 TPYOONPOBOJIa CONTPOTHUBICHUS

OrnpezeneHue pexxuma JBUKCHUS KUIKOCTH

1
1
2
3 | Ompenenenue MIOTHOCTH KUAKOCTEH
4
S)
6

Onpenenenne 3aBUCUMOCTH MEKIy THIPABIMYECKUM YKIOHOM U CPEIHEN CKOPOCTBIO
IIpU TYpOYJEHTHOM JBUKEHUU BObI

7 | UccnenoBanue mpolecca HCTEUSHHS Yepe3 Malloe KPyriioe OTBEpCTHE U BHEIIHUN
HWIAHAPUYECKUI HACAZOK

8 | Pacuer runpasimku OypoBOro Hacoca

6
Ecau npakmuueckue 3auamusi He npedycMompeHnvl yueOHbLM NIAHOM, Mabauya modcem 0vims yOdieHd
7

Ecau npakmuueckue 3auamus He npedycmMompervl yueOHbIM NIAHOM, Mabauya modcem 6vims yOdieHd



