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1. I_Ie.]m, 3a/laYi U IVIAHUPYEMbIC PE3YJIbTAaThI oﬁyqunﬂ o TMCOMIIJIMHE

K ocHOBHBIM HeJsiM OCBOCHMSA OUCIUILUIMHBI « BhIUMCIMTEIbHASA ra3oruipoMexaHmka,
TeIJIOMAacCo00MeH 1 KOMIIbIOTEPHOC¢ MOACJIUPOBAHUE» CIIEAYCT OTHECCTU!

- (pOpMI/IpOBaHI/Ie 3HaHWM II0 OCHOBHBEIM MeETOJaM U AJIropuTMam BBIYHUCIIUTEILHOM
ra3oruipOMCXaHuKu u TeIIoMaccooOMeHa AJid pCHICHUA 3aaav pa3pa60TK1/1 U TIPOCKTUPOBAHUA
XOHOHHHBHOﬁ, KpI/IOI‘eHHOI\/’I TEXHHMKH U CHCTEM JKM3HEOOCCIICUCHHS C MMPUMCHCHUCM IIPOTrPpaMMHBIX
CUCTEM KOMIIBIOTCPHOI'O MOACTIUPOBAHU.

K ocHOBHBIM 3a1ayaM OCBOEHUS TUCLUIUIMHBI « BpIumcjauTebHAsE Ta30riApoOMexaHuKa,
TEIIOMACCO00MEH M KOMIIBIOTEPHOE MOICTHPOBAHME) CIENAYET OTHECTH:

- IPUBUTHE HABBIKOB M BBIPAOOTKY YMEHHS MPUMEHATH COBPEMEHHBIE METOJbI MTOCTPOCHHUS
MaTEMaTUYECKUX U KOMIIBIOTEPHBIX MOJENEW Ui PELeHUs 3aJad XOJIOAWJIBbHOM, KpUOT€HHOM
TEXHUKHU U CHCTEM JKU3HE0OECIeUeHHsI C NCII0JIb30BAHUEM MPOTPAMMHBIX CUCTEM KOMIIBIOTEPHOTO
MOJICJINPOBAHMSL.

OOyueHne mo aucHMIUIMHE «BbhraucauTeNnpHas Ta30rHAPOMEXAaHHMKA, TEIJIOMAacCOOOMEH H
KOMITHIOTEPHOE MOJICIMPOBAHUE)» HAIpPaBJICHO Ha (OPMHUPOBAHUE Y OOYYAIOMIUXCS CIEAYIOIINX
KOMIIETCHIINH:

Ko u HaumeHoBaHue NuankaTopbl J0CTHKEHUS] KOMITCTCHIIMA
KOMIIeTEeHIUI

IIK-3 - roTroBHOCTB NIIK-3.1 - 3HaeT TeopuIo CO3/AaHUS CUCTEM KU3HEOOecTIeueHus,

OCYILECTBIISATH COOp U TEPMOPETYJINPOBAHUS U arpeEraToB MHEBMOTUAPABINYECKUX

aHanu3 MHpOpMaIu U CUCTEM

npoBoauTh npoektupoBanue | UIIK-3.2 - 3naeT MeTo0510rHI0 CO3aHUsI MOJCIIEH,

U pacyeT CUCTEM OIMCHIBAIOUINX (PYHKIIMOHUPOBAHUE CUCTEM KU3HEOOeCTIeueHMs,

KHU3HEOOeCTIeueHUs TEPMOPETYJIMPOBAHUS U arperaToB MTHEBMOTUAPABINYECKUX
CUCTEM

NIIK-3.3 - YMeeT ocyIiecTBISITh CBOCBPEMEHHBIN cOOp U aHAIU3
nH(popMaluu (JaHHBIX) O IEPEJOBbIX TEXHOJIOTHUYECKUX
PELICHUSX /7S BBISIBIICHUS HAaWIy4ILIUX [1apaMeTPOB C
MOCJIEAYIOIUM IPUMEHEHUEM HX B pa3pabOTKe TeMaTUYECKON
MPOIYKIUHI

NIIK-3.4 - YMeeT npuMeHATh METOUKH IPOBEACHUS OOIIUX U
CHEIHaJIbHBIX PACYETOB MO TEMATUKE IS MOJTy4YEHHUs
HEOOXOIUMBIX TEXHUYECKHX JIaHHBIX

2. MecTo TMCUMIUIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

JlucuuInHa OTHOCUTCS K 4acTH, (GOpMUPYEMOH y4acTHUKaMU 00pa30BaTeIbHBIX OTHOIIEHUI
omoka b1 «lucuurmuHb! (MOTYITN )».

JucuumnuHa «BeraucnuTenbHas ra30oruapoMexaHnka, TEIIOMacCOOOMEH U KOMIBIOTEPHOE
MOJICJIUPOBAHME» B3aUMOCBsI3aHA JIOTHYECKH M COJEPKATEIbHO-METOJUYECKH CO CIICIYIOUIUMU
mucrpimaamu OOIT:



- «TCOpCTI/ILICCKI/IC OCHOBBI KpHOFCHHOﬁ TCXHUKN).
- «MCTOI[BI l'IOI[O6I/I$I (bI/IBI/ILIeCKI/IX IIpoueccoB»

3. CrpykTypa u coaepkaHue JUCHMILIMHBI
OO6mas TpyA0€MKOCTh JUCIMIUIUHBI COCTaBISIET 4 3aueTHbIX(e) eauHuIl(sl) (144 vaca (oB)).

3.1 Buabl y4eOHoi1 padoThbl U TPYA0EMKOCTH
(mo hopmam oOydeHUS)

3.1.1. Ounas dhopma oOydeHust

Ne . KoanuecTBo CeMecTpbl
Bup yuyeOHoi padoThI
n/n 4acoB 2
1 | AyauTopHble 3aHATHS 48 48
B ToM gncie:
1.1 | JIexuun 16 16
1.2 | CeMHHapCKUE/IPAKTUUECKHUE 3aHITHSI 32 32
1.3 | JJabopaTopHble 3aHsTHS
2 | CamocTosiTesqbHasi pabora 96 96
B ToM gnce:
2.1 | IlpopaboTKa JEKIIMOHHOIO MaTepraa 32 32
2.2 | IloaroToBKa K ceMMHApaMm 64 64
2.3 | llogroToBka K 1abopaTOpHBIM paboTam
3 | IpomekyTOoUuHasi aTTecTALMS
3adet/nud.3auer/7K3aMeH IK3aMeH
Hroro 144 144

3.2 Temaruyeckuii JIaH U3YyYeHUS THCHUTIHHBI
(o popmam 0OydeHus)

3.2.1. Ounas dpopma 0OyueHust

1. Beenenne. OCHOBBI UNCIIEHHOTO aHann3a. [ToHsTHE O pa3HOCTHBIX CXEMax.

2. PazHOCTHBIE CXEMBI JJI51 OOBIKHOBEHHBIX U (epeHIHaTbHBIX YPaBHEHHH.

3. Pa3zHocTHBIE cxeMbl 11 TuddepeHIMaIbHbIX YPaBHEHUN B YaCTHBIX IPOU3BOIHBIX.

4. IlppumeHeHne MeTO1a KOHEUHBIX Pa3HOCTEH ISl pELIEHUS] MOJEJIbHBIX YPAaBHEHUH.

5. YncneHHblE METOABI PELIEHMS 33124 TEIIONPOBOIHOCTH.

6. [IpuMeHeHne MeTOJa KOHEUHBIX Pa3HOCTEH IS pelIeHHs] ypaBHEHUH TMIPOra30IMHAMUKH.
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1 Pasznen 1. XaagareHThbl
1 BBenenne. OCHOBBI YHCIECHHOIO aHAJIM3a. 12 2 2 8
[lonsiTre 0 Pa3HOCTHBIX CXEMax.
2 Pa3zHocTHBIE cXeMbl IS OOBIKHOBEHHBIX | 18 2 4 12
IuddepeHInanbHbIX ypaBHEHUH.
3 Pasnoctabie cxemsl as nuddepernmanpaprx | 18 2 4 12
YpaBHCHUH B YaCTHBIX MPOU3BOIHBIX.
4 | IlpumeHeHue MeTola KOHEUHBIX pa3HocTeil| 36 4 8 24
JUISL pETIICHUST MOJICTTLHBIX YPaBHCHHM.
5 UncrneHHble  METONBI  pemieHus  3amad| 36 4 8 24
TETIOPOBOTHOCTH.
6 | Ilpumenenne Merona KOHEYHBIX pazHocTed| 24 2 6 16
IS penieHus ypaBHEHUI
THAPOTA30IHHAMUKH.
Hroro | 144 16 32 96

3.3 Conep:xkanue TUCUMIIMHBI

1. OcHoBBI ynicieHHOro aHanu3a. [IoHsATHE O pa3HOCTHBIX CXEMax.

2. PazHoCTHBIE CXEMBI /151 OOBIKHOBEHHBIX MU (EpEeHITNATBEHBIX YPaBHEHHH.

3. PazHocTHBIE cxeMbl sl UG GepeHINaIbHbIX YPAaBHEHUI B YaCTHBIX IPOU3BOIHBIX.

4. [IpumeHeHne MeTo/1a KOHEUHBIX Pa3HOCTEH ISl peLICHUs] MOJEJIbHBIX YPaBHEHUH.

5. UucneHHble METO/IbI PEIICHUS 3a7a4 TEIUIOMPOBOIHOCTH.

6. [IpumeHeHne MeTo/1a KOHEYHBIX Pa3HOCTEH JIJIsl peIIeHHs YpaBHEHUH THIPOTa30 IMHAMHUKH.

3.4 TemaTuka CeMMHAPCKHMX/PAKTHYECKHUX U J1a00PATOPHBIX 3aHATHH

3.4.1. CemuHapcKue/mpakTHUECKUE 3aHATUS
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Benenune. OCHOBBI UNCIIEHHOTO aHanu3a. [ToHsTHE O pa3HOCTHBIX CXeMax.

Pa3zHocTHBIE cXeMBI /17151 OOBIKHOBEHHBIX JU( G epeHIINaIbHbIX YPaBHEHHI.

PasnocTHbIe cxembl 115 nudPepeHITnaIbHBIX YpaBHEHUH B YaCTHBIX IPOU3BOIHBIX.
[IpuMeHeHne MeToja KOHEYHBIX Pa3HOCTEN JIUISl PEIICHUs] MOJEIbHBIX YPaBHEHUM.
YucneHHble METOBI PELLIEHUS 3a7a4 TEIUIONPOBOJIHOCTH.

[IpuMeHeHne MeToa KOHEUHBIX Pa3HOCTEN JUIsl pEIIEHUs] YPABHEHUI THIPOTra30IMHAMUKHY.

3.4.2. JlabopaTopHbI€ 3aHATHS

HET

3.5 TemaTrunka KypcOBBIX POEKTOB (KypPCOBBIX padoT)

YucrieHHbIe METOIBI PEIICHHUS 33/1a4 TETIONPOBOAHOCTH:
B TBEPJIOM TeJie

B )KHJIKOCTSX

B ra3000pa3HbBIX Tellax

4. YueOHO-MeTOAMYECKOE M MH(POPMALIMOHHOE O0ecIeYeHune

4.1 HopmatuBHblie 1o0KyMeHTHI 1 I'OCThI

I'oCT P 57700.14-2018 UYWNCJIIEHHOE MOJIEJIMPOBAHUE ®U3NYECKUX
[TPOLIECCOB Bepudukanus mosydyaeMpIX CETOYHBIMH METOJAMHU YHCICHHBIX pPEHICHUH
3a/1ay MEXaHUKH CIUIoNIHOM cpenbl [ Tekcr]. - Beea. 2019-01-01. - M. : T'occranmapt Poccun:
W3n-Bo crangapros, 2018.

4.2 OcHOBHas JUTEpaTypa

1. Mycreiikuc, A. W. UncnenHoe penieHne 3a1a4 TeIuIoNpoBOJHOCTH : yueOHoe mocodue /

A. 1. Mycreiikuc, JI. I1. FOnakoB. — Cankt-IletepOypr : BI'TY "Boenmex" um. J[.®. YcruHosa,
2018. — 41 c. — Texkcr : anekTpoHHBIN // JIaHb : anekTpoHHO-OnbmoTeynas cucrema. — URL:
https://e.lanbook.com/book/122077 (mata obpamienus: 21.08.2023). — Pexxum noctyna: st

aBTOPH3. MIOJIb30BATEIICH.

2. Kanunus, C. B. Maremarudyeckoe MOAETUPOBAHNUE YCTPOICTB U CUCTEM : yueOHOe

nocobue / C. B. Kanmunun, H. B. ManbsieB. — HoBocubupck : HI'TY, 2022. — 152 ¢. — ISBN
978-5-7782-4620-1. — Tekcr : 3neKTpoHHBIH // JIaHb : 21eKTpOHHO-OMOIMOTEYHAs ccTeMa. —
URL: https://e.lanbook.com/book/306413 (mara obpamenus: 21.08.2023). — Pexxum mocryma: ams

ABTOpU3. MOJb30BaTeIICH.

4.3 JlomoJHUTeJbHAs JUTEpaTypa
HET
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../../../../../C:/home/ermlv/Dropbox/fclt/%D0%A3%D1%87%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81/%D0%9E%D0%9E%D0%9F2023/16.04.03/%D0%A0%D0%9F%D0%94%202023%2016.04.03/+%20%D0%91.1.2.4%20%D0%92%D1%8B%D1%87%D0%B8%D1%81%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F%20%D0%B3%D0%B0%D0%B7%D0%BE%D0%B3%D0%B8%D0%B4%D1%80%D0%BE%D0%BC%D0%B5%D1%85%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0,%20%D1%82%D0%B5%D0%BF%D0%BB%D0%BE%D0%BC%D0%B0%D1%81%D1%81%D0%BE%D0%BE%D0%B1%D0%BC%D0%B5%D0%BD%20%D0%B8%20%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80%D0%BD%D0%BE%D0%B5%20%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5.docx
https://e.lanbook.com/book/306413
https://e.lanbook.com/book/122077

4.4 DjaekTpoHHBbIEe 00pa3oBaTe/ibHbIE PeCypPChl

1. BerancnutensHas ra30ruipOMEXaHuKa, TeIIOMacCcOOOMEH M KOMITBIOTEPHOE
MOJICTTUPOBAHUE

https://online.mospolytech.ru/course/view.php?id=2711

4.5 JluneH3dnoHHoe M CBOOOJAHO  pacHpocTpaHsieMOe  IPOrpPaMMHOE
ob0ecrieyeHue
HECT

4.6 CoBpemennble npogeccuoHaabHbIe 0a3bl JAaHHBIX U MH(OPMaIMOHHBIE
CIIPaBOYHbIE CHCTEMBI
HET

5. MarepuajibHO-TeXHHYECKOE O0ecleYeHue

JlekIIMOHHBIE M MpaKTUYeCKHE 3aHATUS M JabopaTopHble paboThl MPOBOIATCA B
CHeLHMaTU3UPOBAHHBIX ayauTopusx kKadeapsl As2214 u AB2103, ocHaIllEHHBIX COOTBETCTBYIOLINM
UCTIBITaTEIbHBIM CTEHJ0BBIM 000py/I0BaHHEM, TUIAKaTaMH, HAaTYPHBIMH 00pa3liaMH Y3JI0B, JIeTaje
MaIIMH.

IIpu xadenpe paboTaeT KOHCYJIbTAIMOHHO-BBIYMCIUTENbHBIN Kiacc AB2209  mms
CaMOCTOSITENIBHOM pabOThI, OCHAIIECHHBII KOMIBIOTEPAMU C COOTBETCTBYIOIIMM PpACYETHBIM M
rpauuecKuM MPOrpaMMHBIM 00ECIICUEHUEM.

6. MeToanveckue peKOMeHIaluu

6.1 MeToanueckue peKoMeHIAIUN VISl PenogaBaTeJis M0 OpraHu3anuu
o0yueHus

OCHOBHBIM TPeOOBaHUEM K MIPETIOIABAHHIO TUCIIUTIIMHEI SBIISICTCS TBOPUYECKHH, TPOOIEMHO-
JINAJIOTOBBIN TOAXO0/, TO3BOJISIFOIIUN TOBBICUTH HMHTEPEC CTYACHTOB K COJIEPKAHHUIO Y4eOHOTO
Marepuana.

OcHoBHas GopMa M3yYCHUS M 3aKPEIUICHUS 3HAHWUW IO ATOW JUCIMIUIMHE — JIEKIIMOHHAS,
nabopaTopHas W mpakTudeckas. [IpernogaBaTensb MOJDKEH MOCIEIOBATEIPHO BBIYUTATH CTYICHTAM
pAl JIEKIUM, B XOJE€ KOTOPBIX CJIEAYET COCPEJOTOUYUTh BHMUMAHHME Ha KIIIOUYEBBIX MOMEHTAX
KOHKPETHOT'O TEOPETHYECKOro MaTepuasa, a TakKKe OpraHu30BaTh MPOBEACHUE MPAKTUUYECKUX
3aHATUA TakuM OOpa3oM, 4YTOOBI AKTUBU3UPOBATH MBIIUICHWE CTYAEHTOB, CTHUMYJIHPOBATh
CaMOCTOSITENIbHOE HW3BIIEYCHHE HMH HeoOXoauMmoil MHGPOpMAlUU W3 PA3IUYHBIX HCTOYHUKOB,
CPAaBHUTEJIBHBIA aHAIW3 METOJOB PEIICHUH, COIOCTABJIEHUE IIOJYYEHHBIX PpE3yJIbTaTOB,
(GbOpMyIIMPOBKY U apTyMEHTAIIMI0 COOCTBEHHBIX B3TJIS10B HA MHOTHE CIIOPHBIE MTPOOIEMBI.

OcHOBY yueOHBIX 3aHSATHH MO AMCHUILIMHE COCTABISIIOT JIeKIMHU. B mpoiiecce oOydeHus
CTYJICHTOB HCTOJB3YIOTCS PAa3IMYHbIC BUJBI YUEOHBIX 3aHATUH (AyJUTOPHBIX U BHEAYIUTOPHBIX):
JIEKIIMU, CEMUHAPCKHE 3aHATHUS, TaOOpaTopHbIe pabOThl KOHCYIbTAIMU U T.J1. Ha mepBoM 3aHATHH 110
JAHHOW Y4eOHOU TUCIUILUIMHE HEOOXOJMMO O3HAKOMHUTH CTYACHTOB C TOPSIKOM €€ HM3yueHUs,


https://online.mospolytech.ru/course/view.php?id=2711

PacKpbITh MECTO M POJIb ITUCLUUIUIMHBI B CHCTEME HAyK, €€ MPAaKTHYECKOE 3HAYCHHE, NOBECTH 10
CTYZEHTOB TpeOoBaHuUs Kadeapbl, OTBETUTh HAa BOIPOCHI.

B Xone NneKIMOHHOrO 3aHATHUS MpernojaBareib JIOJKEH Ha3BaThb TEMY, y4eOHbIE BOIPOCHI,
03HAaKOMUTB CTYACHTOB C IIEPEYHEM OCHOBHOM U JJOTIOJIHATEIBHOMN JIUTEPATYPBI IO TEME 3aHATHS.

Bo BeTynuTenbHON 4acTH JIeKLUMU OOOCHOBaTh MECTO M POJb M3ydyaeMOM TeMbl B yueOHOM
JUCLUIUINHE, PAaCKpbITh €€ IpaKkTU4YecKoe 3HaueHue. Ecinm uMraercs He nepsBas JIEKIHs, TO
HE00X0/IMMO yBS3aTh €€ TEMY C IpeAbIAYyILEeH, He Hapylllas JOTMKH H3JI0KEHUs yueOHOro MaTepuania.
Jlekuuio cieayeT HauMHaTh, TOJBKO YETKO 0003HAUMB €€ XapakTep, TEMY M KPyr Te€X BOIPOCOB,
KOTOpbIE B €€ xoJ1e OyIyT pacCMOTPEHBI.

B OCHOBHOHM dacTH JeKIMU CJEIyeT pacKpbiTh COAEp)KaHUE Y4YEOHBIX BOIPOCOB,
aKLIEHTUPOBAaTh BHUMAaHUE CTYJACHTOB Ha OCHOBHBIX KaTEroOpusX, SBIEHUSAX M IIpolieccax,
0COOEHHOCTSX MX MPOTEKaHUs. PacKpbIBaTh CYITHOCTh U COJAEPIKAHUE PA3IUYHBIX TOUEK 3PEHHUS U
HayYHBIX TIOIXOJI0OB K OOBSICHEHHIO TeX WM WHBIX SBIEHHMH H mpoueccoB. Cuemyer
apryMEHTHPOBAaHO OOOCHOBATh COOCTBEHHYIO MO3HMIHMIO MO CIOPHBIM TEOPETHYECKUM BOIIPOCAM.
[TpuBoauTh mpuUMephl. 3aiaBaTh MO XOAY HM3JIOKEHUS JIEKIMOHHOTO MaTepuana pUTOPUYECKHE
BOIIPOCHI W CaMOMY JaBaTh HAa HUX OTBET. DTO CIOCOOCTBYET aKTHUBHU3AIMH MBICIHTEIBHON
JISITEJIBHOCTH CTY/IEHTOB, IOBBIIICHUIO MX BHMMAHUA W HMHTEpeca K MaTepuaily JIEKIHUH, €€
conepkanuto. [IpenogaBatens NOJKEH PYKOBOAWUTH pabOTONW CTYAEHTOB MO KOHCIIEKTHMPOBAHHIO
JEKIMOHHOTO MaTepuaja, MOAYEpPKUBATh HEOOXOAMMOCTh OTPAKEHHUS B KOHCIIEKTaX OCHOBHBIX
MOJIOKEHUN U3y4aeMOU TeMbl, 0CO00 BBIJIEIISS KATETOPUMHBIN armapar.

B 3aknrounTenbHON YacTH JIEKUUMU HEOOXOAUMO c(HOpMYyIHpOBaTh OOIIKE BBIBOJBI 110 TEME,
pacKpbIBaIOIINE COIepKaHUE BCEX BOPOCOB, TOCTABJICHHBIX B JEKIUU. OOBSIBUTH IJIaH OYEPETHOTO
CEMMHApCKOr0 WM J1a0OpaTOpHOro 3aHATUS, JaThb KpaTKUE PEKOMEHJAlMKU II0 IOJIrOTOBKE
CTYJECHTOB K CEMHHapy Wiu JlaboparopHoil pabote. OnpeaenuTb MECTO U BpeMs KOHCYJIbTalH
CTyZ€HTaM, MOXKEJIaBIIUM BBICTYIIUTh HAa CEMMHApE C JOKJIAZaMU U pedepaTaMu M0 aKTyaJlbHbIM
BOIIPOCaM 00CYKJ1a€MOH TEMBI.

Iesnb mpakTUYECKUX U JIAOOPATOPHBIX 3aHATHUI - 00ECIEYUTh KOHTPOJIb YCBOCHUS y4EOHOTO
MaTepHala CTyJeHTaMH, pacCIiipeHue U yriTyOJieHre 3HaHUM, TOJyYEHHbIX MU Ha JIEKIMAX U B X0J1e
caMoCTOATEeNIbHOW paboThl. [loBblieHHEe >PPEKTUBHOCTH NPAKTUYECKUX 3aHATUN JOCTUTaeTCs
MIOCPEJICTBOM CO3/IaHUsI TBOPUYECKOW OOCTaHOBKHM, pacHojararoiieid CTYICHTOB K BBICKAa3bIBAaHHIO
COOCTBEHHBIX B3IJII0B M CYXJAEHUH MO 0OCYyXJaeMbIM BOIpOCaM, JKEJIaHWIO Yy CTYICHTOB
nopaboTaTh y JOCKH IPH PEIICHUH 3aau.

[Tocne KaxOOro JIEKIMOHHOTO, JA0OpAaTOPHOIO M MPAKTHUECKOTo 3aHATUS CHeNaTh
COOTBETCTBYIOIIYIO 3allMCh B JKypHaJlaX ydeTa MOCEIAEMOCTH 3aHATHI CTYJEHTAMH, BBIICHUTH y
CTapoCT Y4E€OHBIX TPYII MPUYUHBI OTCYTCTBUS CTYJEHTOB Ha 3aHATHAX. [IpOBOIUTH IrpynImoBsie U
MHAVBUYaJIbHBIE KOHCYJIBTALMU CTYAEHTOB 110 BOIIPOCaM, BOSHHMKAIOUIUM y CTYJIEHTOB B XOJ€ UX
MOJTOTOBKU K TEKYIIEH U MPOMEXKYTOYHOH aTTecTallly M0 y4eOHOM UCIUIUINHE, PEKOMEH/I0BAaTh B
MOMOIIb Y4eOHBIE U IPYTHe MaTEepUabl, a TAK)KE CIIPAaBOYHYIO JIUTEPATYPY.

6.2 Meroguueckue yKazaHusi JJIs 00y4alOMIMXCS 10 OCBOCHHUIO TN CIIMILIHHbI

CaMocTtosiTennbHass paboTa SBJIAETCS OJHUM W3 BHJIOB TIOJNydYeHUS OOpa3OBaHHS
00yJaromMMHUCs U HaTpaBJICHA Ha:
®  W3y4YCHHE TEOPETHYECKOTO MaTepHasa, MOArOTOBKA K JEKIIMOHHBIM, CEMUHAPCKUM
(MpaKTUYECKUM) 3aHITHSIM
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® [0JrOTOBKA K TECTUPOBAHHIO C MCIOJIb30BaHNEM 00111e00pa30BaTeIbHOTO opTaa.

CamocrosiTenbHass paboTa CTyIEHTOB MpPEACTaBIseT cOOON BakHElIee 3BEHO YueOHOIo
mporecca, ©0e3 TPaBUIBHOM OpraHM3allid KOTOPOro OOydYaromuiics HE MOXET ObITh
BBICOKOKBAIU(DUIIMPOBAHHBIM BBIITYCKHUKOM.

CTyaeHT JOJKEH MOMHUTh, YTO HAYMHATH CAMOCTOSTENIbHBIE 3aHATHUSl CIEAYET C IEPBOro
CeMECTpa U MPOBOJUTH UX PErylsapHO. OueHb BaKHO MPUIIOKUTH MAKCUMYM YCHIIUH, BOJIU, YTOOBI
3aCTaBUTh ceOs paboTaTh ¢ MOJIHOM HAarpy3KOi ¢ MepBOro JHS.

Kaxnplif cTyJleHT NOJDKEH caM IUIaHUPOBAaTh CBOIO CAMOCTOATENBHYIO PabOTy, MCXOAS U3
CBOMX BO3MOXHOCTEH M NPHOPHUTETOB. DTO CTUMYJHUPYET BBIOJHEHHE palboThI, co3faeT Oojee
CIIOKOIHYIO 0OCTaHOBKY, YTO B UTOTE MOJIOKUTEIIFHO CKA3bIBACTCS HA YCBOSHUH MaTepHala.

BaxHo nosnHee yuecTb 00CTOATENbCTBA CBOEH PAaOOTHI, YSICHUTH, YTO SBJSIETCS TJIaBHBIM Ha
JAHHOM JTare, KaKylo IOCJIEeI0BATENIbHOCTh paOOThl BHIOPATh, YTOOBI BBIMOJHUTH €€ JyYIe U C
HAaUMEHBIINMHU 3aTpaTaMHU BPEMEHU U SHEPTUH.

Jlns TIoJ0TBOPHOM PabOThI HEMAJOBAYKHOE 3HAUCHHE HMEEeT OOCTaHOBKA, OpraHM3alus
pabouero mecta. HyxHO moOUTHCS, 4TOOBI MECTO PabOTHI MO BO3MOXKHOCTH OBLIO TOCTOSIHHBIM.
PaboTa Ha mpUBBIYHOM MecCTe JienaeT ee 6osee mIog0TBOpHOM. [IpogyKTHBHOCTE pabOThI 3aBUCHUT OT
IIPaBWJIBHOTO 4YepeloBaHusl TpyAa U oTnabpixa. [losTomMy Kaxable yac WiIM JBa CIENYyeT JAelaTh
nepepeiB Ha 10-15 mMuHyT. BbIXOAHBIE AHM JIydllle HOCBSTUTH AKTUBHOMY OTIBIXY, 3aHSATHIM
CIIOPTOM, MIPOTYJIKaMHU Ha CBEKEM BO3JyXe U T.1. Jlaxe nmepexItoyeHre ¢ 0IHOTO BUAa YMCTBEHHOM
paboThl HA IPYTOM MOKET CIIYKHUTh AKTUBHBIM OTJIBIXOM.

CryneHT JO/KeH NOMHMTb, YTO B IIpoliecce OOydeHMsI BaKHEMIyI0 pOJb HWIrpaer
camocTosiTeNbHas paboTa ¢ KHUro. HayunThcs paboTaTh ¢ KHUTOM — BaXKHeIIas 3a/ja4ya CTy/IeHTa.
bes sToro HaBbika OyeT Upe3BbIYANHO TPYIHO U3YYaTh IPOrPaMMHBIN MaTeprai, U MHOIO BPEMEHU
OyZIeT moTpayeHO HepalmoHaJIbHO. PaboTa ¢ KHHUro#Ml CKIaabIBaeTcs W3 YMEHHs MOAo0paTh
HeoOXOoUMble KHHUTH, pa3o0paTbcsi B HUX, 3aKOHCIEKTHUPOBATh, BHIOpaTh TJAaBHOE, YCBOUTH M
MPUMEHUTD Ha MPAKTUKE.

7. @DoH/I OLIEHOYHBIX CPEACTB
7.1  MeToabl KOHTPOJISI M OLICHUBAHNS Pe3yJIbTATOB 00y4eHHUs

Jlo naTel MPOBEACHUS MPOMEKYTOYHON aTTECTAIlMU CTYIACHT JOJKCH BBITIOJHUTE BCE paOOTHI,
MpeAyCMOTPEHHBIE HACTOSIIEH pabodeit mporpaMMOn JUCITUTIITMHBL.
[Tepedyenn 00s3aTENBHBIX paOOT, BHIMOIHAEMBIX B TCUEHHE CEMECTpa
* VYcTHBIN onpoc, codeceoBaHne
e Kypcosas pabora
¢ TecrupoBanue

7.2 I1lIkaja 1 KpUTEPUH OLEHUBAHUS Pe3yJIbTATOB 00yUeHUs

PC3y.TIBTaTLI 06yquI/1;1 OLICHUBAIOTCA I10 OaIbHOM HIKalJic, OaJlIbl HAUKUCIISIFOTCS CTYACHTY 11O
pe3yJibTaTaM BBITIOJTHCHUSA 00s13aTeNbHBIX pa60T.

OuneHka KoauuyecTBO 0a1710B
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OTJINYHO ot 81 o 100
XOpOILIO ot 61 1o 80
YIOBJIETBOPUTEIHLHO ot 41 no 60
HEYJ0BJIETBOPUTEIBHO 40 u meHee

7.3  OuneHo4HbIe CPEACTBA

7.3.1. Texyuuii KOHTPOJIb

TeMbl 17191 yCTHBIX OIIPOCOB

I. CymHocTh KOHUENIMK  JUCKpeTH3aluu  AudepeHlraIbHblX  ypaBHEHHMH
TerioMaccooOMeHa U rasorugpomexaHuku. CTpyKTypa JAHCKPETHOTO aHallora MCXOJHOTO
nudepeHIaIBHOTO YPaBHEHHUS.

2. JIuckpeTHbIe aHAIOTH TPAaHWYHBIX YCIIOBUM B 3a7a4ax TEIUIOOOMEHa.

3. JluckpeTHbIi aHanor JUQQepeHIUaTbHOI0 YpPaBHEHUS Ta30TMIPOMEXAaHUKH IS
CTAllMOHAPHOM OJHOMEPHOM 3a7aui, B KOTOPOH YUHUTBIBAIOTCS TONBKO KOHBEKIMS U U Dy3us.

4. OCcHOBHBIE IPUHIUIIBI BEIOOPA HHTEPHOJSALMOHHBIX (YHKLINH U TpoduiIel Mpu NOCTPOSHUN
JUCKPETHBIX aHAJIOroB U (hepeHInalIbHBIX YPaBHEHUH TEIIIOMaccOOOMEHa U Ta30TAPOMEXaHUKH.

5. SIBHas cxema aucKperH3auuu mnapabGonuueckux AudQepeHurnanbHbIX  yYpaBHEHUH
OJIHOMEPHOI TEIUIONPOBOAHOCTH 0€3 UCTOUHUKOBOT'O YIEHA.

6. ITomHOCTBIO HEsIBHAs cxema Ul JUCKPETH3aluH napaboiaudeckux IuddepeHaabHbIX
ypaBHEHH 0JTHOMEPHOH TEIIONPOBOAHOCTH 0€3 UCTOYHUKOBOTO YJICHA.

7. Cxema Kpanka-Huxosncona s JucKpeTH3alMu napadonndeckux augdepeHanabHbIX
ypaBHEHHI 0JTHOMEPHOH TEIIONPOBOAHOCTH 0€3 HCTOYHUKOBOTO YJICHA.

8. O00O0IIEHHBIN JUCKPETHBIN aHanor qudQepeHIaIbHOr0 YpaBHEHUs TeIIoMaccooOMeHa B
3ajjaue HeCTallMOHAPHON OJJHOMEPHOM TETIONPOBOAHOCTH 06€3 HCTOYHUKOBOTO WIEHA.

9. I1abnoHBI SBHBIX KOHEYHO-PAa3HOCTHBIX CXEM B 3a/1a4axX HECTAI[MOHAPHOW OJHOMEPHOMH
TEIUIONPOBOAHOCTH.

10. I1a610HBI HEIBHBIX KOHEYHO-PAa3HOCTHBIX CXEM B 33/1a4ax HECTAI[MOHAPHOW OTHOMEPHOI
TEIUIONPOBOAHOCTH.

3agaHus 17151 KypcoOBbIX padoT
3apanme 1. Jlnsg oxyaxaeHUsT KOMIIPECCOpPa HCIOIB3YIOT TEIUIOOTBOSAIIUN pajaraTop.
[Ipomecc mepepaun Temia OT paguaTopa B OKPYKAIOIIMK BO3IyX OMHUCHIBAIOT MU PepeHIInaTbHBIM
ypaBHEHHEM
em 4T _ P-aS(T-T.),
dt
IIe M U C — Macca U yJenbHas TEIUIOEMKOCTh MaTepuaya paauaropa, T — Temmeparypa
paauaropa,t —Bpems, P —nocTtynaromas K paauatopy oT KOMIIpeccopa TeIoBasi MOIIHOCTb, oS (T
— T. ) — otBomMMOE Temso, o — KOA(D(PUIMEHT KOHBEKTHBHOW TEIJIOOTAAaYH, S — IUIOLIA/b
MOBEPXHOCTHU paguaTopa, T. — TeMueparypa OKpyKarollen cpeibl.
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Panuatop cHaGkeH BEHTUISATOPOM, KOTOPBI aBTOMAaTHUYECKH BKIIFOUAETCS, €CJIM TeMIlepaTypa
paauatopa MpeBbIIaeT JOMYCTUMBINA Tpeaes, TO €CTh T > T, U ocTaHaBiuBaeTcs, eclid T < Toax.
Bxurouenne 06/1yBa SKBUBAJICHTHO M3MEHEHHIO KO3(PUIIMEHTA TEIIOOTAaud O MO CIEAYIoIeMy
3aKOHY:

max

{(10., ecmu T <T . wmuT <7 npudT/di>0,

B ol.,ecm 72T wmuT >T_ npudT/dt <0,

rae a0 — Ko3pGUIUEHT TeIIOOTAaur MPHU BBIKIIOYEHHOM BEHTWISATOpE, ol— KoapduiueHt
TEIIOOTIa4YH MpU 00/1yBE (CM. PHUCYHOK).

ok
Oxnaxnenue
Harpes | T
0 Tc: Tmin Tmux T

Paccunraiite yuactok 3aBucumoctH T(t), HA KOTOPOM CHCTEMa OXJIAXICHHUS BBIXOJAMUT Ha
ycraHoBuBIIMiicss pabounii peskum Tmin< T(t) < Tmax.

[Tapamerpsl paguartopa: ¢ = 920 Jix/kr-K, m =8,45 kr, S = 0,44 m>. HauanbHy10 TeMIeparypy
pamguaropa npumure paBaoi T(t=0) = Tc = 303 K. [Ipoune nanHbie yKa3aHbl B TA0IHIIC.

PesynbraThl pacdeToB nmpeacTaBbTe B TaOMUYHOM 1 rpadudeckoit popmax B pazmepaom {T =
f(t)} u 6e3pasmeproM {O = (T-Tmin)/(Tmax - Tmin) = p(t =t- P/ ¢ - m'AT) } Bunax.

Tabmuma
[Tapametp Bapuant
1- 1 1 1- 1- 1-6 1-7
1 -2 -3 4 5
P, Bt 3 3 3 3 4 535 675
50 65 80 55 50
a0, 8 1 1 1 8 8 18
Br/m*K 5 9 2
al, 8 9 1 9 6 50 115
Br/m*K 0 5 20 0 0
Tmin, K 3 3 3 3 3 355 325
30 40 50 35 45
Tmax, K 3 3 3 3 3 380 375
60 70 70 65 70

3az[am1e 2. HpOL{CCC nepeaaun TCIJIa B TBEPAOM TCJIC OIIMCBIBAIOT YPAaBHCHHUCM
TCIIOIIPOBOJHOCTH

pC‘:i—T — div[ kgrad(T)]=0.
ot '

rre p u C — IUIOTHOCTh M TEIUIOEMKOCTh BemiecTBa, T — Temnepatypa, k — koapduuneHt
TEIUIONPOBOAHOCTH, (Q — INIOTHOCTh UCTOYHHUKOB TEILIA.
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[Ipy yka3aHHBIX B TaOJMIE WCXOJHBIX JAHHBIX TOJYYUTh YHUCIIEHHO YCTaHOBHBIICECS
pacnpenenenue temreparyp T(X,y) Ha TOHKOW HPSIMOYTOJBHOM IUIACTHHE (CM. PUCYHOK) JUIS
obnactu
0=x=<a0=y<b cauras TennodmsH9ecKkHe CEOHCTEA MaTEPHATA [IJIACTHHEL II0CTOAHHEIMH.

Jnuna mmactuasl L=10 M, mupuna mmactuasl B=2,5 M. B HavyanbHbli MOMEHT BpeMeHH to=0

T .
TEMIIEpaTypa NJIaCTUHBI paBHA = ™™ Ha rpaHHALIAX obnactu 3aAaHbl ITIOCTOSHHBIC TEMIICPATYPLIL: ITPU

a:T =T b:T=T,_.
x=0u x= max mpu y=0 u y= min  OObEeMHbIE HCTOYHUKH TEIJIa OTCYTCTBYIOT: Q = 0.
Pe3ynbTarhl pacueToB npeAcTaBUTh B TAOIMYHON U rpaduueckoit popmax B 6e3pazmepHom {® = (T-

Tmin)/(Tmax - Tmin) = ¢(t = Fo) } Buze.

Tabnuna
[Tapametp Bapuant
2-1 2-2 2-3 2-4 2-5 2-6 2-7
P, Kr/™M’ 2800 3500 | 3500 | 2900 3000 3500 8000
C, Ix/xr-K 880 140 250 300 330 440 520
k, Br/m'K 80 210 100 75 150 180 35
Tmin, K 273 283 293 343 303 278 278
Tmax, K 373 423 393 583 363 413 583
Vo4
T=Tmm
b 1111
T=Tinax T=Tnax
] -
0 T=Tpnin a X

3ananue 3. BeprukanpHas TpyOa pammycoMm ro= 25 MM, B KOTOPOM HAXOIUTCS BOJA C
temneparypoii 72°C, okpyxkeHa 6€CKOHEUHO TOJICTOM JIEASHOM py0amKoii, BeicoTa kotopoii H paBHa
2 metpam (cMm. pucyHok 2). Temmeparypa nbaa pasHa 0°C, BCIeACTBUE YETro Jie[l HAYMHAET TasTh.
Haiitu n3menenue ¢hopmsl 00J1aCTH, 3aHUMAEMOM TaJIOl BOJIOK, BO BpeMeHH. [Ipu pemenun 1anHon
HECTAIlMOHAPHOM 3aJa4 MPUHSATH, YTO MOJIOKEHHUE TPAHUIIbI Pa3/ielia TajJoi BOABI U JbJa B TEUCHUE
Ka)K0T0 I1ara o BpeMeH! He MeHseTcs. Ha kak/IoM mocieayomieM mare o BpeMeHH MOJI0KEeHHe
TpaHUIlbl pa3zelia Taloil BOJbI U JIbJIa U3MEHSTh C YYETOM TEII000OMEeHa Yepe3 rpaHully pasena.

VYkazanue:

79 Sparrow, E. M., Patankar, S. V., and Ramadhyani, S. (1977). Analysis of Melting in the Pres-
ence of Natural Convection in the Melt Region, J. Heat Transfer, vol. 99, p.. 520.
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3ananue 4. PaccMOTpeTh IpOIECC HArpeBa KUJIKOCTH B YCJIOBHUSAX MOJHOW HEBECOMOCTH.

ByneMm cunrtarh, 94TO KUAKOCTH SIBISIETCS YIIPYTOH CPEIOil, TO €CTh IIJIOTHOCTD KUIAKOCTH 3aBUCUT HE

TOJIBKO OT TEMIEPATypbl, HO W OT JAaBieHUsA. KoJIMYeCTBEHHOW XapaKTEPUCTUKOW YHPYrocTH
k :8_P =a’

JKUJKOCTU MOXET CIYKUTh BEIMYHMHA o (1) , tne @- ckopocTh 3BYKa B KHUIKOCTH.

OpHOMEpHOE JIBHKEHHE CTOJI0a KMIKOCTH BBICOTHI L, HarpeBaeMoOro ¢ OCHOBAHMS 3aJaHHBIM

TCIIIIOBBIM ITIOTOKOM q , MOXCT OBITH OIMMCAHO cnez[ylomeﬁ CUCTEMOM ypaBHeHHﬁZ

op Opu

ot ox (2)
ou ou 1 oP

_+u —_— T e

ot Ox p Ox

oT oT o°T
—_ —_—— = .

D ax X ox

o =p, (1- (T To>)+% P

B HayanbHbBII MOMEHT T =Tp,u=0.p —Po, (3)
u ZO,a—P =0,A ar =-q @)
Ha moBepxnoctu HarpeBatesst (x=0) ox ox ,
P :0,6—T =0 )
Ha CBOOOIHOM MOBEepXHOCTH (X=L) 28

Cucremy (2)-(5) pemiuTh YUCIECHHO METOAOM KOHEYHBIX PA3HOCTEH ISl BOJBI C HAYAJIbHOU
temneparypoii 20°C, mIOTHOCTL TemoBoro noroka q=10* Br/mM%, riuy6una 3anonHenus (BbICOTa
crosiba) L=0.05 m.

3aganue 5. [[wmHapuyeckoe ctaibHOE peOpo B (hOpME UTIIBI IPUKPEIICHO K TBEPOM CTCHKE
¢ temmneparypoit To= 200°C 1 oMbIBa€TCS MOTOKOM BO3yXa ¢ TemmepaTypoi T=30"C (cM. pUCYHOK).
Kosdpumuent remnooraauan ot pedpa k Bo3ayxy o=75 Br/m*K. KosdpuimenT TemionpoBoHOCTH
pebpa A=45 Bt/m'K. Pazgenuts pebpo Ha mATh 4acTel M MpPU MOMOINM UTEPAMOHHOTO METO]Ia
l"aycca-3aiiaens (cm. [1], ctp. 158-168) HaiiTu Temmeparypy B y3/1ax ceTKU. BoIYMCIUTh TEIIOBOM
MOTOK Yepe3 OOKOBYIO MOBEPXHOCTH pedpa M TEIUIOBOW TMOTOK, MOCTYMAIONIMNA B peOpO OT CTCHKH

yepe3 ocHoBaHMe peOpa. [lpu perieHuH MaHHON 3aJadydl MOYKHO HCIIOJIB30BaTh MPOrpaMMy
CONDUCT (cwm. [2], cTp. 65-126).
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Ykazanue

Anpepcon Jl., Taunexuana k., Maeruep P.

1. BhluncaHTeNIbHASE THAPOMEXaHHKA M TelmsnoobMeH: B 2-x T.
T. 1: Tlep. ¢ anrm. — M.: Mup, 1990. — 384 c., na.

ITatankap C.B.

YucneHHoe pelleHUe 3aAa4 TEMJIONPOBOAHOCTH U KOHBEKTHB-
Horo Ttemnoo6MeHa mpH TedeHWHW B kaHanax: [lep. ¢ aHmL
E.B. Kana6una; nmoa pen. [ SlHekoBa. — M.: HM3parenscTso
MDH, 2003. — 312 c., un. ISBN 5-7046-0898-1.

3aganme 6. IlomyunTh YuCIIEHHOE pELIEHHWE 33Ja4d HAMOPaXKMBAaHUS JbAa Ha
IWINHAPUYECKYI0 OECKOHEUHYI0 TPYOKYy C HapyXKHbIM JuaMmeTrpoM 20 MM, HOTPYXEHHYIO B
HETOBUKHYI0 Boay ¢ Temieparypoit 10°C. Temneparypa Bobl Ha IOBEPXHOCTH TPYOKH MIOCTOSHHA
v paBua munyc 10°C. KonBekuueil npeneOpeus. 3aaaua ocecuMMeTpryHast, oquomepHas, T=T(r, t).

HcxonHble faHHBIE U 0003HAYCHUS:

R — panuyc TpyOku;

T¢— HavanbHas TEMIIEpaTypa BOJbI;

Ty — Temneparypa kpuctainuzanuu Bojsl (273.15 K);

T, — Temreparypa Ha HOBEPXHOCTH TPYOKH;

10f — IIOTHOCTH BObI @ (1000 kr/m’);

10j- INIOTHOCTH Jbaa (917 xr/m’);

Cpr — TETI0eMKOCTh BoabI (4220 Jx/xr-K);

cpi— TeroeMKocTh Jbaa (2120 Jix/xr-K);

L¢— ckpsiTas temnota kpuctasmusanuu Boibl (333000 [Ix/kr);

Lam; — termmonpoBoanocts Boabl (0.57 Bt/m K);

Lam, — TermonpoBoanocTs abpaa (2.22 Bt/m K).

VYpaBHEHHE TEIIIONPOBOJHOCTH

d
C(T) - p - 5~ V(A(T) - ¥T) = Q(T)

Pacnipenenennsiii nCTOYHMK Teruia Q yCTPOEH Tak, 4To:

ITpu T>T, Q=0;

ITpu T< T, Q=0;

[Tpu T= T, TemnepaTypa B 3I€MEHTapHOM 00beMe HEM3MEHHA, TEIJIOBOW MOTOK HAaMpaBIieH Ha
U3BATHE KOJIMYECTBA TEIIOTHI, HeoOxoaumoe s (azoBoro nepexona (L~=333000 J[x/kr).

VYaenpHas TENI0EMKOCTh C(T)g 3JIEMEHTAPHOM 00BEME PacueTHOM 00JacTH OIpeessIeTcs
TEeMIIepaTypoun
_(cpg— mpuT =T, = 273,15
. {cpl —nopuT =T, =27315
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Koadduuuent termonpoBogHocTn r(T),

Lamy; — mpu T > T, = 273,15

Lamy — npu T =< T, = 273,15

Jlis criuaskuBaHMs CKayKa TEIUIOIPOBOJHOCTH UCIOIb30BATh OCPEIHEHHUE:
2-Lamy.q;-Lam, -

LElI'tl._j = {

Lam;. ;=
T Lam;.,; +~ Lam,;
2-Lam;,_,.-Lam,; -
— ) L
Lam._i_.-f.lj =
B Lam;_,; + Lam,;
2-Lam;;. 4/, - Lam,; -
— Ltz i
Lam,;.q,, =
: - Lam;;.,,, +Lam,;
LE1/e L
2-Lam;. 44, - Lam,. -
— Li—1/2 i
Lam;; ., =

Lﬂm-_.j—1:‘: + LElI'tl._lj
HoBoe pacnpeneneHue remneparypsl MOTy4aroT YUCICHHO ¢ HE3aBUCUMBIM Irarom dt<=dtau.

Pemenne 3aJlauu MMpeaACTaBUTh B 663pa3MepHOM BHUJC.

IIpumep TecTOBOrO 3a1aHMS.
1. Meron KOHEYHBIX pa3HOCTEH — 4YHCIEHHBI MeTon peueHus anpdepeHIuanIbHbIX
YPaBHEHUI, OCHOBaHHBIN Ha...?
= 3aM€He IIPOU3BOAHBIX PA3HOCTHBIMU CXEMaMHU
~ 3aMEHE NIEPEMEHHBIX PA3HOCTHBIMU CXEMaMHU
~ 3aMeHe MTPOU3BOIHBIX OOIIUMH CXEMaMHU
~ 3aMEHe IIPOU3BOAHBIX YACTHBIMU CXEMaMU

2. MeToJ1 KOHEUHBIX Pa3HOCTEH SBJISIETCS... METOAOM
= CETOYHBIM

~ IJIOTHOCTHBIM

~ (haceToUHBIM

~ Pa3HOCTHBIM

3. IlpenmyniecTBa METOIa KOHEYHBIX pa3HOCTEN

=]1y1st MPOCTHIX 33a71a4 MMOCTPOCHHUE PA3HOCTHOM CXEMBI BBITIONHAETCS ObICTpee

~MeTton sBNsSE€TCS TPOCKIMOHHBIM, TO €CTh YCTOMYHB

~[lo3BossieT paboTaTh ¢ reOMETpUUECKH 00JIee CIOKHBIMUA 00JIACTSIMH

~Pemenne cpasy mpencraBiser cobor (yHKIHMIO W 3HAYECHHS B JIIOOOH TOYKE MOTYT OBITh
BBIUHCIICHBI CPa3y

7.3.2. IIpomexyTouHasi aTTeCTaIs

[TpomesxyTouHas aTTecTanus ooydarouuxcs B (hopMe 3K3aMeHa MPOBOAUTCS O pe3yIbTaTaM
BBINTOJIHEHHUSI BCEX BUIOB Yy4eOHOH paboOThl, MPEIyCMOTPEHHBIX Y4YeOHBIM IJIAHOM IO JaHHOM
JUCLHUIUIMHE (MOAYIIO), IPU 3TOM YUUTHIBAIOTCS PE3YJbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
TeyeHue cemectpa. OIEHKa CTEMEHU AOCTHKEHHsS OOydyaroIIMMUCS IJIAHUPYEMBIX Pe3yJbTaToOB
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0o0ydeHUsT MO JUCUUIUIMHE (MOIYJII0) TPOBOAUTCS TMPENoaaBaTesieM, BEAYIIAM 3aHATHS TI0
JUCIUTIIHHE (MOIYJII0) METOJOM 3KCIIEPTHOM OLIeHKH. [1o uToraM nmpomMeXyTO4HOM aTTeCTAlMH 110
JUCIUTIIINHE (MOJIYJIIO) BBICTABIIACTCS OIEHKA «OTIUYHOY, «XOPOIIOY», «yAOBICTBOPUTEIHHOY» WIH
«HEYJIOBJICTBOPUTEILHO.

IIpumepHbIe BONPOCHI K IK3aMeHY

Bomnpocs! 11 npoBepku ypoBHst o0ydeHHOcTH 3HATD:

1. CymHOCTs  KOHLENUUH  JAUCKpeTH3auuu  JudQepeHuHanbHbIX  ypaBHEHHH
TerioMaccoooMeHa U rasorujapomMexaHukd. CTpyKTypa JUCKPETHOTO aHajora MCXOJHOTO
TuQpepeHIMaIbHOr0 YpaBHEHUS.

2. JIUCKpETHbIE aHAJIOTH TPAHUYHBIX YCIOBUH B 3a/1a4ax TEIUIOOOMEHA.

3. JuckpeTHblii aHanor auQQepeHInaTIbHOI0 YpPaBHEHUS Ta30THIPOMEXAaHUKH IS
CTAllMOHAPHOM OJHOMEPHOM 3a7auH, B KOTOPOH YUUTHIBAIOTCS TOIBKO KOHBEKIHS U AU y3us.

4. OCHOBHBIE IPUHIUIIBI BEIOOPA HHTEPHOJSAIMOHHBIX (PYHKINH 1 TPOdUiIel MpH NOCTPOCHUN
JVICKPETHBIX aHaJIOroB MU (hepeHInabHBIX yPaBHEHUH TEIIIOMaccOOOMEHa U Ta30TUAPOMEXaHHUKH.

5. SIBHas cxema JAMCKpeTH3auuu mapabonuueckux AuQQepeHnnanbHbIX  yYpaBHEHUH
OJTHOMEPHOH TEIUIONMPOBOAHOCTH 0€3 HCTOYHHUKOBOTO YICHA.

6. [TomHOCTBIO HEsIBHAS CXeMma JUIS TUCKPETU3alMH Mmapaboiudeckux IuddepeHnaaIbHbIX
YpaBHEHUH OJIHOMEPHOI TEIIONPOBOJHOCTH 0€3 HCTOUHUKOBOI'O YJICHA.

7. Cxema Kpankxa-Huxoncona s muckperuzanuu napadonuyeckux IuddepeHnanibHbIX
YpaBHEHUH OJIHOMEPHOI TEIJIONPOBOJHOCTH 0€3 HCTOUHUKOBOI'O YJIeHa.

8. O0001IEeHHBIN JUCKPETHBIN aHAIOT () depeHITHaATHFHOTO YPAaBHEHHSI TETUIOMaccOOOMeHa B
3aJjaue HeCTallMOHAPHON OJJHOMEPHOM TEIIONPOBOAHOCTH 0€3 HCTOYHUKOBOIO WIEHA.

9. IllaGioHBI SIBHBIX KOHEYHO-PA3HOCTHBIX CXEM B 3ajJa4aX HECTAIIMOHAPHOW OHOMEPHOU
TEIUIONPOBOAHOCTH.

10. I1Ta6s10HBI HEBHBIX KOHEYHO-PA3HOCTHBIX CXEM B 3a/1a4ax HECTallMOHAPHOW OJTHOMEPHOI
TEIUIONPOBOAHOCTH.

Bomnpocs (3agaun/3aganus) ans npoBepku ypoBHs o0yueHHoctd YMETD:

1. TlomyueHue JUCKPETHOTO aHaloOra WCXOAHOTO U depeHnaIbHOTO YpaBHEHUS
TEIIOMAacCOOOMEHa U Ta30rHIPOMEXaHUKH ¢ TOMOIIBIO pAoB Teitnopa.

2. IlomydyeHue MAMCKPETHOTO aHaJora HCXOAHOro aAuddepeHnnanbHOro  ypaBHEHHUs
TEIIOMaccoOOMeHa U Ira30rHIPOAMHAMHUKY C TOMOIIBIO METOA B3BEILICHHBIX HEBSI30K.

3. TlomyueHwe JAMCKPETHOrO aHajora MCXOJHOro Ju(p(EepeHIHATBHOIO YpPaBHEHUS
TEIIOMAacCOOOMEHa M Ia30THIPOAMHAMUKY C MMOMOIIBIO METOa KOHTPOJIBHOI'O 00beMa.

4. TlomyueHue IUCKPETHOTO aHajora TPaHWYHBIX YCIOBUI BTOPOTO poja B 3aaayax
TEIIOMaccOOOMEHa.

5. IlomydeHue AMCKPETHOrO aHajora IPAHWYHBIX YCIOBUW TpPETbEro poja B 3aJadax
TEIIOMaccOOOMEHa.

6. Anmpokcumanys ~ UCTOYHHKOBOTO  4WieHa B Jau(p(epeHIHaTbHOM  YpaBHEHUHU
TEIIOMAaccOOOMEeHa JUIsl CTAlMOHAPHOW OJIHOMEPHOM 3a/1a4y TETJIONPOBOIHOCTH.

7. ITlpumeHeHHEe MeTOoAa KOHTPOJBHOTO O0BbEMa K CTAI[MOHAPHOW OIHOMEpPHOW 3ajade
TETUTOTIPOBOAHOCTH.

Bomnpocs (3agaun/3ananus) ans npoBepku yposHst ooydenHocty BJIAJIETh:
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1. IIpaBHUiIO COOTBETCTBUS MOTOKOB Ha I'paHUIAX KOHTPOJIBHOTO OObeMa NpHU MOCTPOCHUHU
JUCKPETHBIX aHAJIO0r0B TU(depeHINaIbHbIX YPABHEHUI TeJIoMaccOOOMEHa 1 Tra30TuAPOIMHAMUKH.

2. He3aBucumble nepeMeHHble B 0000IIEHHBIX AU(QepeHInanbHbIX — ypaBHEHHSIX
TEIIOMAcCOOOMEHa M Ta30rMApOAMHAMHMKH. YacTHble Cily4ad TpU BBIOOpPE HE3aBUCHMBIX
NEPEMEHHBIX U UX (U3HUecKas TPaKTOBKa.

3. IlpaBuio NOJOKHUTENBHOCTH KOAPQPHUIHUEHTOB IPU 3aBUCUMONW MEpPEMEHHON Npu
MOCTPOCHUU AUCKPETHBIX aHAJIOroB AU(PepeHIInanbHbIX YPAaBHEHUH TEIIONPOBOHOCTH.

4. CrangapTHBIN BUJ JUCKPETHOTO aHanora Jud¢GepeHaabHoro ypaBHEeHUs CTallMOHAPHON
OJIHOMEPHOI1 3a/1auX TETJIONPOBOIHOCTH U €r0 OCOOEHHOCTH.

5. IIpaBuno oTpuLATeN HOCTH KO3(ULIMEeHTa NpHU JIMHEAPU3aLUU UCTOYHUKOBOTO YJIeHA B
0000111eHHBIX TU(PEpEeHIINATBHBIX YPABHEHUAX TEIIOMAcCOOOMEHa U ra30TUAPOIMHAMUKY.

6. Crpykrypa o0000menHoro auddepeHInanTsHOr0 ypaBHEHUS — TEIJIOMacCcOOOMeHa,
ra30rHIPOAMHAMUKYI U TypOyJIeHTHOCTH. DU3HUYECKUI CMBICH €r0 YJICHOB.

7. [IpaBuio paBeHCTBa CyMMBI COCEIHHMX KO3((PHIMEHTOB MPH 3aBUCHUMOIN NMEpEeMEHHOH Ha
rpaHMIIaX KOHTPOJIBLHOTO 00beMa KO3 PHUIMEHTY TPU 3TOH MEPEMEHHOH B y3JI€ CETKU AUCKPETHOTO
aHanora audQepeHInanbHOT0  ypaBHEHHS — TEIJIOMAacCOOOMEHa,  Ta3OoTHAPOJUHAMUKH |
TypOyJIEHTHOCTH.
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Oo0pa3zen 3K3aMeHALIMOHHOT0 O1JIeTa

MUWHHUCTEPCTBO HAYKH Y BBICHIET'O OFPA3OBAHUSI POCCUIICKOM OEJIEPALIUN
DEJIEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIBHOE YYPEXXJIEHUE
BBICHIET'O OBPA3OBAHUS

«MOCKOBCKHWH ITOJUTEXHUYECKHI YHUBEPCUTET»
(MOCKOBCKU ITOJIUTEX)

@axkynsrer XTub Kadenpa TexHuka HU3KUX TeMIIepaTyp

JucuuninHa BeruuciaurenbHas ra3oruJpoMexaHuKa, TeII0Maccoo0MeH "
KOMIILIOTEPHOE MO/AeTHPOBaHUE

Hanpasnenue 16.04.03

Kypc 1 rpymnma 224-551, dopma oOyueHus ouHas

BK3AMEHAIIMOHHBIN BUJIET Ne 1.

1. JuckpeTHblii aHanor audQepeHINaIbHOr0 YpaBHEHUS Ta30THIPOMEXAaHUKH IS
CTAllMOHAPHON OJHOMEPHOM 3a7auH, B KOTOPOH YUUTBHIBAIOTCS TOJIBKO KOHBEKIHS U AU Dy3us.

2. llonmyueHue IUCKPETHOIO aHajora IpaHUYHBIX YCJIOBUI BTOPOrO poja B 3ajadax
TEIIOMaccOOOMEHa.

3. Crpykrypa o0006menHoro aud@depeHInaIsHOr0 ypaBHEHUS — TEIJIOMacCOOOMeEHa,
ra30THIPOANHAMUKYI U TypOyJIeHTHOCTH. DU3HUECKUI CMBICI €r0 YJICHOB.
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K mpomexxyToyHON aTTecTanuu JO0MyCKalTCS TOJIBKO CTYACHTHI, BBHITOJHUBIINE BCE BHJIbI
y4eOHOM paboThl, MpeayCMOTPEHHBIE paboyeil mporpamMMoil Mo aucuuIuinHe «BberauciautenbHas
ra3oruipoMexaHuka, TermIoMaccooOMeH U KOMITbIOTEPHOE MOAEITUPOBAHUE).

HIxaJnaa
Onucanue
OLICHUBAHUA

BeimonHensl Bce BUABI y4yeOHOW paboOThI, MPEIYyCMOTPEHHBIE Y4YeOHBIM
wiaHoM. CTyJeHT JAEMOHCTPUPYET COOTBETCTBHE 3HAHWMW, YMEHH, HABBIKOB
NPUBEJCHHBIM B Ta0NMLAX TOKa3aTeiel, omepupyer mnpuoOpeTeHHBIMU
Otnu4HO 3HAHUSIMH, YMEHUSMH, HaBBIKAMU, TIPUMEHSIET UX B CUTYAIMsIX MOBBIIICHHON
cioxkHoctd. [Ipu 3TOM MOTYT OBITH JONYIEHBI HE3HAYUTEIHHBIE OIIMOKH,
HETOYHOCTH, 3aTPYAHEHUS IPU aHATUTHYECKHUX OTIEPAIIHAX, IIEPEHOCE 3HAHUN 1
YMEHHUI Ha HOBBIE, HECTAHIAPTHBIE CUTYAITUH.

BoinmonHensl Bce BHIBI y4eOHOW paboOThI, MPEIyCMOTPEHHbIE Y4EeOHBIM
wiaHoM. CTyleHT JeMOHCTPHPYET HEIMOJHOE, NPaBUILHOE COOTBETCTBHE
3HAHUW, YMEHUH, HABBIKOB IIPUBE/ICHHBIM B TaOMUIaX MOKa3aTeNe, JIu0o eciu
IIPHU 5TOM OBLITU JIOMYIIEHBI 2-3 HECYIIIECTBEHHBIE OIITHOKH.

Xoporio

BeimonHensl Bce BUABI y4eOHOW paboOTh, MPEIYyCMOTPEHHBIE Y4YeOHBIM
Vnosnersopu- |mraHoM. CTyIeHT IEMOHCTPUPYET COOTBETCTBHE 3HAHUI, B KOTOPOM OCBEIlIEHA

TEIILHO OCHOBHasl, HauboJiee BajkHas 4acTh MaTepHaja, HO IPU 3TOM AOIMYIEHa OfHa
3HAYMTENIbHAs OMIMOKA WIIK HETOUYHOCTb.

He BeimonHeHn oauH uiau Oosiee BUIOB y4eOHON pabOTHI, MPEAYCMOTPEHHBIX
y4eOHBIM TuIaHOM. CTyZIEHT JIEMOHCTPHUPYET HETOJIHOE COOTBETCTBHE 3HAHUH,
HeynoBneTBopu- | yMeHHH, HABBIKOB TPUBEACHHBIM B TaONUIAX IOKa3aTelNeH, JOMyCKaloTCs

TEJIBHO 3HAYHUTENIBHBIC OIIMOKH, MPOSBISIETCS OTCYTCTBUE 3HAHWH, YMEHHUN, HABBIKOB
10 sy TOKa3aTelNel, CTyICHT UCTIBITHIBACT 3HAUYUTEIILHBIC 3aTPYTHCHUS TIPH
OIIEPUPOBAHUY 3HAHUSMU M YMECHUSMHU MPH UX IIEPEHOCE HA HOBBIC CHTYAIIUH.

BrimonHens! Bce BUIbI y4eOHOU paboThl, IPeAyCMOTPEHHBIE YUeOHbBIM IIAHOM.
CTyneHT JEeMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHHH, HaBBIKOB
NPUBEJICHHBIM B Ta0NMIAxX IOKa3aTeiel, omepupyer mnpuoOpeTeHHBIMU
3auTeHo 3HAHUSAMU, YMEHUSIMHU, HaBbIKAMH, IIPUMEHSET UX B CUTYalUSAX MOBBIIIEHHON
cinoxHocTd. [Ipu 3TOM MOryT OBITH JONYILIEHBl HE3HAYUTENbHbIE OIIMOKH,
HETOYHOCTH, 3aTPYAHEHUS [IPU AaHATUTUYECKUX ONIEPALUAX, IEPEHOCE 3HAHUH U
YMEHHUH Ha HOBBIE, HECTAHIaPTHBIE CUTYALUN.

He BhimonHeH oguH unu Ooniee BUAOB Y4eOHOH pabOThI, MpeayCMOTPEHHBIX
y4eOHBIM TIaHOM. CTYJIEHT JEMOHCTPHUPYET HETOIHOE COOTBETCTBUE 3HAHMIA,
YMEHHI, HABBIKOB TMPUBEJICHHBIM B TaOJHIAX TMOKa3aTeled, OIMyCKaloTCs
3HAYUTENbHbIE OMIMOKH, MPOSBISAETCS OTCYTCTBHE 3HAHHM, YMEHHI, HaBHIKOB
10 psAy MOKa3aTesiel, CTYEHT UCTIBITHIBAET 3HAUUTENIbHbBIC 3aTPYIHEHUS TIPU

He 3auteno

OIICPHUPOBAHUHN 3HAHUAMHA U YMCHUAMU IIPU UX NIEPCHOCC HA HOBLIC CUTYAllUU.
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