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MecTo TUCHMIUIMHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

Hucuunnuna «Yucnennvie memoosl pacuema mennocuopoOUHAMUYecKux
npoyeccosy SIBISETCS TUCIUIUINHON 6apuamueHoll YacTH.

PabGouast mporpamma cocTaBieHa B COOTBETCTBHM C TpPEeOOBaHUSIMHU
denepanbHOTO 00pa30BaTEIHLHOTO

oOpa3oBaHus 10 HampaBieHUI0 TMOAroToBKU [3.03.01 Tennoounepeemuxa u

roCy/1apCTBEHHOTO CTaHJapTa BBICIIETO
menjiomexHuKa, yTBEpKJACHHOr0 NMPpUKa3oM MUHHUCTEpCTBa 00pa30oBaHUsl U HAYKU

Poccuiickoit @eneparuu ot «01» okTa6ps 2015r. Ne 1081.

IIeJIl)lO OCBOCHMA NUCHMIIJIMHBI SIBJSIETCHA: M3YUYCHHC IMOCTAHOBOK 3aaa4
TGHHOMaCCOO6MeHa, YUCJICHHOTO

nuddepeHIMaTbHBIX YPaBHEHUH U aHAIHM3a MOTYYSHHOTO PEIICHUSI.

COOTBCTCTBYIOIIHX MCTOJOB pCIICHUA

3apaun:

1. I3yunuth ocHOBHBIC CBOKMCTBA A (PepeHITNATBHBIX YPAaBHECHUH B YaCTHBIX
MPOM3BOJHBIX 2-TO TOPSAKA, HCIOJb3YEMBIX IS OIMUCAHUSA IPOLECCOB
TEIIOMAacCOOOMEHa M IBMIKCHUS JKUIKOCTH U ras3a.

2. V3yunth TMOCTAaHOBKM 3ajad [Jisl YpaBHEHHUH TUIEpPOOIMYECKOTO,
apaboJIMYe€CKOTO U AJUIMITUYECKOTO TUIIOB.

3. U3yunts (QOPMYIMPOBKH KpaeBBIX YCIOBHH IS COOTBETCTBYIOIIHUX
TUMOB YpaBHCHUM.

4. I3y4uTh METO/IbI KOHEYHBIX pPa3HOCTEH.

5. 3yuuTh METO/IbI B3BEIIEHHBIX HEBS30K.

6. MI3yunTh METOIbl KOHEYHBIX 3JIEMEHTOB.

7 N3yunuth crocoObl TOCTPOCHUSI CETOK B KOHEUHO-PA3HOCTHBIX U KOHEYHO-
AJIEMEHTHBIX METO/aX.

Ipumeyanue: yenu u 3a0auyu 0CB0€HUA OUCYUNIUHBI KONUPYIOMCs U3 paboyeu

npocpammul YueOHOU OUCYUNTUHDL
Ilepeyens pe3yabTaTOB 00Y4eHUS

[Ipouiecc u3yueHus OUCUMUILUIMHBI HAMIpaBieH Ha (POPMUPOBAHUE DJIEMEHTOB
CIIEAYIOIIUX KOMIIETCHIIUH.
[Tnanupyemsble pe3ynbTaThl O0yYEHUS MO AUCLUIIIIMHE

No| ®opmupyembie Kon 3HaTh Ymerb Brnanets
KOMIIETEHIINHN
1 | cnocoOHOCTH Kk | OK-7 | ocHOBHEIE MOJIL30BaThCS HaBBIKOM
caMOOpTraHu3aIun UCTOYHUKH JUTEPATYPOH T10 | U3YICHUS
" uHGOPMAITUH TI0 | YUCIICHHBIM JUTEPATYPBI  TI0
caM0o00Opa30BaHUIO YUCIEHHBIM METOaM YHUCIECHHBIM
METOJIaM pacuera METOIaM




pacuera TEIUIOTUIPO- pacueta
TEITOTUIPO- JTUHAMUYECKUX | TeIIOTHAPO-
JUHAMUYECKUX | IPOIIECCOB,  a | AMHAMUYECKUX
MIPOIIECCOB TaKXKe IpoLECCOB,  a
aHaIM3UPOBaTh | TAKXKE aHaIu3a
MOJIYYEHHYIO MOJTy4YEHHOU
nH(popMaIuio uHopMarmu.
2 | c1IoOCOOHOCTh [IK-2 | mocTaHOBKHU CTaBUTh 33Ja4M | HABBIKOM
IPOBOJUTH 3aJa4 JJIg OIHO- | pacyeTa TEeIUlo- | IPOBEAECHUs Ha
pacyeTbl () MEPHBIX M JBY- | IPOBOJHOCTH B | KOMIIBIOTEpE
TUTIOBBIM MEPHBIX JIBYMEPHBIX YUCJIEHHOTO
METOIUKAaM, muddepenun- o0nacTsX  pas- | SKCIEepUMEHTa
MIPOEKTUPOBATH QTbHBIX  ypaB- | TUYHOW KOH(DU- | IO  HU3YUYCHUIO
TEXHOJIOTUYECKOE HEHUIl  rumep- | rypaiuu TEIIOTUIPO-
obopynoBaHue  C 00JINUECKOrO, JTUHAMUYECKUX
HCTIOJIb30BaHUEM napabdoauyec- IIPOLIECCOB
CTaHJaPTHBIX KOTO W DJUIUII-
CPE/ACTB TUYECKOTO  TH-
aBTOMATH3aLIUH OB
POCKTUPOBAHUS B
COOTBETCTBUU c
TEXHUYECKUM
3aIaHUEM
3 | cnocobnocteio Kk | [IK-4 | ocHOBHBIE BBITIOJIHSATH HaBBIKOM
MIPOBEICHUIO METO/IbI YUCJICHHOE BBITIOTHEHUS
AKCIIEPUMEHTOB 10 MOCTPOCHHUS MOJICTUPOBAHUE | PACUETOB
3aJlaHHOMN CETOK KOHEUYHO- | METOJIOM TeMIepaTypPHbIX
METO/IUKE, Pa3HOCTHBIX U | KOHEUHBIX noJiell MeToJ0M
00paboTke u KOHEUYHO- AJIEMEHTOB B | KOHEYHBIX
aHau3y AJIEMEHTHBIX JIBYMEPHBIX AJIEMEHTOB U HX
MOJTYYEHHBIX cXeM o0macTsix aHanu3a B
pe3yJbTaToOB c pa3IMYHON JBYMEPHBIX
PUBJICYEHUEM KoH(urypamuu | o01acTsix
COOTBETCTBYIOLLETO pa3IMYHON
MaTeMaTU4eCKOTro KoH(Urypamnuu
arnrapara
Copepxanue pa3aesioB AU CHUATLTHAHBI
(npumep 3anonHeHus)
No | HanmeHoBaHue U coziepkaHue pas3aeinon
1 | BBeaenue.
e wu 3agaum  Kypca. BBIYMCIHATENBHBIA 3KCIEPUMEHT U €ro pojib B
COBPEMEHHBIX HayKe U TeXHHKE. [l0cTaHOBKA BBIYMCIUTEIBLHOIO SKCIIEPUMEHTA.
2 | JaemeHTbl Teopum aAupdepeHUIHATBHBIX YPaBHEHMHA B  YaCTHBIX

NPOU3BOJHBIX 2-T0 MOPAAKA.

[TonsiTue 0 xapakrepucTukax qudypaBHEHUs B YaCTHBIX Npou3BoaHbIX (IYUII) 2-
ro mnopsaka. Merton xapaktepuctuk. Knaccubukamus JAYUIl 2-ro mopsiaka.




[locranoBka 3ama4 uisi ypaBHeHMH runepoonnueckoro tuma. [locranoBka 3amau
IUIsl ypaBHEeHUH mnapabonuueckoro tuma. llocTraHoBka 3amayd s ypaBHEHMM
AIUIMNTHYECKOro Thna. [IoHsATHE 0 KOPPEKTHOCTH KPA€BOM 3a/1a4H.

MaTtemaTuyeckue MoAeJIH B 33/1a4aX TeljoMaccooOMeHa.

Huddepennnanbabie ypaBHEHUS, UCTIOIb3yeMbIe JJI OMHCAHUS MPOILIECCOB TEIIO-
MaccooOmeHna. ®opma 3amucu aAudypaBHEHHH B BHJI€ OOOOIIEHHOTO 3aKOHA
COXpaHEHUs MPOU3BOJIBHOM mepeMeHHOW. Dopma 3amucu JaudypaBHEHUN B
KOMITAKTHOM BEKTOpHOM Buje. JluBepreHTHas QopMa 3amucu ypaBHEHUH B
YacCTHBIX MPOM3BOAHBIX. HauanbHble W TpaHUYHBIE YCJIOBHS B 3aJlayax
Teriomaccooomena. HaudanbHble ycnoBusi. ['paHuyHBIE YCIOBHSL Ha TBEPABIX
CTEHKaX, Ha JIMHUM CUMMETPUU pACUETHOM OOJACTH, Ha BXOJHOM M BBIXOJAHOU
IpaHMIIAX, YCJIOBHUS Tepuoauyeckoro Ttuma. OCOOEHHOCTh BBIYMCIUTEIbHBIX
I'PAaHUYHBIX YCIOBUH.

MeToabl KOHEYHBIX pa3HocTeil. O01me BOnpockI.

CyurHocts MeToga koHeuHbIX paszHoctedt (MKP). [lorpemHocTs anmpokcuManuu
JAVUIL. flBHas u HesABHas pa3HOCTHBIE cXeMbl. [IOHATHE COrJIaCOBaHHOCTH
pa3HOCTHBIX cxeM. lloHATME yCTOMYMBOCTH pa3HOCTHBIX cxeM. IloHsAthe
CXOAMMOCTH pa3HOCT-HbIX cxeM. Teopema Jlakca (6e3 qoka3artenbcTBa). TOUHOCTD
pemieHus. BrruucnurensHass 3¢ ¢dekTuBHOCT. HekoTopele MeTOAbl MOCTpOEHUS
Pa3HOCTHBIX CXEM — pa3joKeHHe (QYHKIUN B pan Thrilsiopa, cXxembl HPEeauKTOp-
Koppektop. HcciienoBanue yCcTOMYMBOCTH Pa3HOCTHBIX cxeM. Meron Hermana.
Ycnosue ycroitunBoctu Kypanta-Opunpuxca-Jlesu (KDJI). duddepenimanbabie
npuOIM-KEHUST Pa3HOCTHBIX cxeM. HesiBHas (CxeMHas) UCKyC-CTBEHHAs! BSA3KOCTb
U JUCHEPCHsl Pa3sHOCTHBIX cxeM. OmpeneneHue AMCCUNAlUMUM W JAUCHEPCHA
pa3HOCTHBIX cxeM. OrmnpeneneHue 4YUCIEHHOW AUPQPy3ud TpU  TOMOIIH
muddepeHunanbHbIX NPUONIMKEHU pa3HOCTHhIX cxeM. [loHsTue abcomroTHOU
YCTON-YMBOCTHU Pa3HOCTHBIX cxeM. CetouHoe uncno PeitHoubaca.

MeToabl KOHEYHBIX PA3HOCTEH AJIs1 pelieHUs] YPABHEHHH TenioMaccoo0MeHa.
Pa3zHoCTHBIE CXEMBI 1Sl pEHIEHUS] OTHOMEPHOTO YPABHEHUS TEMJIONPOBOIHOCTH —
KOMOMHUpPOBaHHAs pPa3HOCTHAs CXeMa M €€ 4YacTHhIe ciy4au. TpyaHOCTH,
BO3ZHUKAIOIIME MPU MPUMEHEHUU OOBIYHBIX «OJHOMEPHBIX» METOJOB K PEUICHUIO
MHOTOMEPHBIX YPAaBHEHUN TEIIONPOBOAHOCTU. HesBHbIE METOHbl MEPEMEHHBIX
HaIpaBIICHU JUIsl pEUIEHUs ABYMEPHBIX W TPEXMEPHBIX YpPaBHEHUW TEIJO-
IPOBOJHOCTH. METO/IbI TPOOHBIX I1ar0B UM METOJIbI PACIICTIIICHUS JIsl PEIICHUS
YPaBHEHHUs TEIUIONPOBOAHOCTH. Merton ycraHoBieHHs. KoHeYHO-pa3HOCTHBIE
CXeMbl 11 peuieHus ypaBHenui Jlammaca u [lyaccona. MeToabl pemieHusi CUCTEM
anreOpanyeckux ypaBHEHHM — NpsIMble W HWTEpalMOHHbIC. MeEToa MPOTOHKH.
Meton I'aycca-3eitaens. Meron nocnenoBaTeabHOM BEpXHEN penakcanuu. Metos
IIOCJIEOBATEIILHON BEPXHEU PEJIAKCALIUU 110 CTPOKAM.

MeToa B3BelIEHHBIX HEBA30K.

[Tpubnmxennoe pemenue. basucueie dyHkiuu. CyniHOCT, METOAa B3BEIIEHHBIX
HEeBsI30K. YacTHBIE CIyyaun METOJla B3BEIICHHBIX HEBSI30K — METOJ| MO00JacTel,
METOJ KOJUIOKAlM, METOJ HauMEHBbIIUX KBajaparoB, Meton [anépkuna,
0000mennpi Meton [an€pkuHa. ['paHWuHbI, BHYTPEHHUH U CMENIaHHBINA
METOJIbl. TPYAHOCTH peasin3aiuu TpaJuiMOHHOro meroaa ['anépkuna.

MeToabl KOHEYHBIX 3JIEMEHTOB.
AnnpokcuManus peieHuid 1udypaBHEeHU U UCNIOJIb30BaHUE 0a3UCHBIX (DYHKIUM.




BoimonmHenne  KpaeBbIX  YCIOBHM € TOMOIIbIO  Oa3UCHBIX  (YHKIHL.
OpHoBpeMeHHas anmpOKCUMalUsl pelieHnid Au(ypaBHEHUM U KPaeBbIX YCIOBUM.
Merton koneunbix 23nemMeHTOB (MKD). [IloHsiTue KOHEUHOrO 3JEMEHTA.
Anmnpokcumanus QyHkuuid ¢ nomompro MKD. I'nmoOanbHble M JIOKaJbHBIE
OasucHble (QyHKIMU. ANMpPOKCHMAIUsl pelleHud AudypaBHEHUN U TpeOOBaHUA
rmagkoctu.  Cnabas  gopmymupoBka u  Meron  lanépkuna.  Ilpouecc
aHcamOnupoBanus. [IpuBenennple Marpuinbl. O000IIEHHE KOHEYHO-3JIEMEHTHBIX
QITOPUTMOB Ha JBYMEPHBIE W TpEeXMEpPHbIE 3anauu. PemeHue cranuoHapHOU
3aJla4l TEIUIONPOBOJHOCTH B MHOTIOCBSI3HOM pPacyeTHOM 00JIACTHM € MOMOILBIO
MK?3. HNcnonb3zoBanne B MKD BaprualimoHHOr0 NpUHIMIIA.

MeToabl OCTPOCHUS CETOK.

ITocTpoeHne ceTok B MeToAax KOHEYHBIX pasHocTed. llocTpoeHue ceTok Ha
ocHoBe Mmeroga TOKII. IloctpoeHne ceTok Ha OCHOBE aIreOpanvyecKuX ypaBHE-
Huii. [loctpoenne ceTok Ha ocHOBe nuddepeHmanpHpIX ypaBHeHui. [Toctpoenue
CETOK B MeEToAax KOHEUYHBIX DJJEMEHTOB. Meron cynepanemMeHToB. Meron
aJanTUBHON reHepanuu ceTku. Metos mociaeaoBaTesIbHOrO MOAPa30UEHHs] CETKH.
Merton cokparieHus 001acTu.

[lonpoOHOe copepxkaHHE IUCLHUIUIMHBI, CTPYKTypa Y4e€OHBIX 3aHATHUH,
TPYJOEMKOCTb HM3yYEHHs AMCLUIUIMHBI, BXOJHBIE M HMCXOZSIIME KOMIIETECHLIUH,
YPOBEHb OCBOCHHUSA, ONpENEIsIeMbIi ATanoM (OpMHpPOBaHUS KOMIETEHIIMMH,
y4e0HO-METOINYECKOE, UH(}OpMaAIMOHHOE, MaTepUAIbHO-TEXHUYECKOE
oOecrieyeHre yueOHOro npouecca U3JI0KeHbl B padoyell IporpaMMe IUCHUTUTMHBI.




SAK/IIOYEHHUE

Hay4Ho-MeTOoAn4ecKOro cosera

T0 HaNpPaBJIEHUIO MOJIrOTOBKH (CIeUalIbHOCTH)
no YI'CH 13.00.00 DnexTpo— ¥ TeIIoTeXHHKa
(wugpp u Haumernosarue obpazosamenbHol NPO2PAMMbI)

Hacrosium MoATBepk1ai0, YTO MPEACTABIEHHBIH KOMILUIEKT aHHOTalHi pabounx
nporpamm y4ueOHbIX JUCLMILUIMH IO HAMIPaBIeHHIO MOArOTOBKH (CIELHAIBHOCTH)
13.03.01 TeruosHepreTHka U TerioTexHuka (OakaiaBpuar)

(umdp 1 HanMeHOBaHHe 00pa30BaTeNbHO ITPOrpaMMBbl)

1o npoduio (HarnpaBieHHOCTH) TenioBbie AeKTPUIECKUe CTaHLIUH,

peanu3yeMoii no popme oOyueHus OYHOM ]
(VKazamo HYJICHOe: OYHOU, 04HO-3A04HOIU (6e4epHelt), 3a04HO)

COOTBETCTBYET pabo¥uMM NporpaMmaM y4yeOHBIX JAMCLUMIUIMH YyKa3aHHOW Bbllle
o0pazoBaTebHOMN MPOrpaMMBI.

[Tpencenarens HMC HUcemarunos @.P.
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