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AHHOTANMA
Kypc "Teopernueckre 0OCHOBBI pacueTa TEIUIOBBIX MPOLECCOB B PAKETHBIX JBHUraTENSIX HA TBEPIOM TOILIUBE"
OTHOCHTCSI K BApUAaTHBHOM yacTH 00pa3oBaTeIbHON MPOrpaMMBbl, U3ydyaeTcs Ha 5 Kypce.
Wzyuenne naHHOW NUCUMIUIMHBI ONMUPAETCS Ha 3HAHMA, MOJYYCHHbIE B MPOLIECCE OCBOCHMS TUCLMILIIHMHBI
"®uznueckass MexaHuka', "@DuU3WYecKWe TMPOIECChl B PAKETHBIX [ABHUraTeliiX Ha TBEPAOM TOIUIUBE",
"TerooOmen".
Uzyuenne yueOHON AMCHMIUIMHBI HAMpaBJIEHO Ha YIIyOJeHHE M paclupeHne 0a30Boi MpodecCHOHAIbHOM
MOATOTOBKH MarucTpos, JOPMUPOBAHUE COOTBETCTBYIOUIMX KOMIETEHIINH.
B yueOHOI auMcuMIUIMHE paccMaTpUBAIOTCSI OCHOBHBIE BOIIPOCHI B O0JACTH MOAEIMPOBAaHUS (PU3HMUECKHUX
IIPOLIECCOB B PAKETHBIX JIBUTATEJIAX TBEPLOrO TOIUIMBA; HAYUYUTh CTYAECHTOB MOJAXOAAM K OIIMCAHUIO IUHAMUKU
CIIOKHBIX Ta30IMHAMUYECKHX U TEIJIO3PO3UOHHBIX MTPOLIECCOB.
CTyneHThl M3y4aloT YCTPOMCTBO W (U3MUECKHE MPOIIECCHl, TpoTeKkaronme npu GpyHkuonupoBanun PITT,
XapakTepHbIE 3HAYCHUS! BEIMYHMH, ONPEACISIONIMX NPOIECCHl B PAKETHBIX IBUraTelNsiX TBEPIOTO TOILIUBA,
COBPEMEHHbIE IOAXOAbl K MOJCIMPOBAHUIO IIPOLIECCOB B PAKETHBIX [BUIATENsAX M Ipelellbl HX
npuMeHuMocTu.llo OKOHYaHMIO Kypca CTYIEHTHl BIAJCIOT HABBIKAMHM HM3YYCHHS CIOXKHBIX TEXHHUYECKUX
CHCTEM C IIeJIbI0 TIOCTPOCHUS X MAaTeMaTH4eCKON MOJEIH, HaBBIKAMH OCBOCHUS KOMIIEKCHON MH(pOpMaIuu
1o (pr3uYeCKOMY SIBJICHUIO, €r0 MaTeMaTuIeCcKOi MOJIEIN U YUCIICHHON peai3allyH.

1. leau u 3apauu

eap AUCUMNIMHBI

. ¢dopmupoBaHue 0a30BBIX 3HAHUH IO YCTPOWCTBY, (YHKIIMOHHPOBAHHUIO M MaTeMaTHYeCKUM
MOJIEJISIM TIPOLIECCOB, IMPOTEKAIOLIIMM B COBPEMEHHBIX PAKETHBIX JBUTATENISIX TBEPAOrO TOILIUBA,
(GOopMHUpOBaHME  HABBIKOB  PEHICHUS  MPUKIATHBIX  CONPSDKEHHBIX — ra30JMHAMUYECKHX U
TETIOU3NIECKUX 3a7ad.

3agauu AU CHUIIHHBI

¢ JaTb CTyACHTaM 0a30BLIC 3HAHUSI B 00JIACTH MOACIINPOBAHUA (I)I/I3I/I‘ICCKI/IX OpoLCCCOB B PAKCTHBIX
ABUTATCJIAIX TBEPAOIO TOIUIMBA, HAYYHUTb CTYACHTOB IIOAXOAaM K OINHMCAHUIO AWHAMHUKHU CJIOKHBIX
ra3oAMHAMUYCCKUX U TCIINIOIPO3NUOHHBIX IPOLCCCOB.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-4.1 CrocobeHn aHamm3upoBaTh 3ajady, [JIAHUPOBATDH
MyTH pemeHus], MpeiaraTh 1 KOMOMHHUPOBATh CIIOCOOBI

OIIK-4 CriocoOeH oCcylIecTBISTh HAyYHBIH PCLICHUA

MOMCK U Pa3pabOTKy HOBBIX EPCHEKTHBHBIX OIlIK-4.2 CrocoOeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE

MOJXOA0B ¥ METOZIOB K PELIEHUIO METOABI TPU PEUICHWU HOBBIX 3a/ad, NPUMEHsS 3HAHHS B

npo¢ecCHOHANBHBIX 3a/a4, TOTOBHOCTD K pas3IuUHBIX 00JIACTAX HAyKH (TEXHUKH)

AaKTUBHOMY Y4YacCTHIO B HAy4YHOU U

HMHHOBallUOHHOW JEATEIbHOCTH, OIIK-4.3 CriocoOeH BBIIBUTATH TUIIOTE3bI, CTPOUTH MOJIEITH

KOH(EPEHIMAX, BHICTABKAX M [PE3CHTALMAX JUIST  OMHMCAHWS M3Yy4aeMbIX SIBICHHH M  IPOIIECCOB,
npeyiaraTb HOBBIE IyTH pEUIeHHA MNPOoeCCHOHATBHBIX
3a1a4y

OIIK-5 CriocobeH ocBanBaTh U IPUMEHSTh OIIK-5.2 Brnageer aHamUTHYECKUMHU U BBIUYHUCIUTEIbHBIMHU

COBpPEMEHHbIE (PU3UKO-MaTeMaTHYECKUE METObI | METOIaMHU PELIEHHs, CIOCO0eH 000CHOBaTh 3((EKTUBHOCTh

U METOJIbl UCKYCCTBEHHOI'O MHTEIIEKTA JJIsl BBIOPAaHHOTO METO/A

peuicHu-d HpO(I)GCCI/IOHaJ'IBHBIX 3aaa4,
COCTAaBJIATH NPAKTHUICCKHUE PCKOMCHAAIINU I10
HCIOJIb30BAHUIO MMOJIYUYCHHBIX PC3YyJIbTATOB

[IK-2.1 Bnageer coBpeMEHHBIMH (PH3UKO-TEXHUICCKUMHU
METOIaMH  TEOPETHYECKOT0 W IKCHEPUMEHTAIBHOTO
HCCIIeJOBAaHUS

[1K-2 Crioco0eH caMOCTOATEIBHO BBIIIOIHATH
(hM3UKO-TEXHUYECKNE HAyTHBIE UCCIICIOBAHUS
JUTSL OTITUMU3AINH [TapaMETPOB OOEKTOB U

TITANATTANAAD A TIATIATIT DADATITIAMM ATATTITANTITT TV 11

[IK-2.2 ITpumeHsieT METOABbl MareMaTHYEeCKOrO aHalu3a U
CTPOUT MaTeMaTHYECKUE MOJENIN Ui pelleHus 3aaad
ONTHUMH3ALUU




llPUJ-\bU\/UD v YIVIIWVJIDOUDUI1IYIVIVL \/luﬂA(Ll_llﬂDlA ¥1
CHeNHaIbHO pa3paboTaHHBIX
MHCTPYMEHTAJIBHBIX U TPOTPAMMHBIX CPEJICTB

[MK-2.3 CnocobeH caMOCTOSTENFHO IUIAHUPOBATh U
MPOBOJUTH  HUCHBITAHUS HA  PACUCTHO-TEOPETHUECKUX
MOZAEISIX WM OKCIEPHUMEHTAJbHOM O00OpYIOBaHMM C
MPUMEHEHHEM CTaHJAPTHBIX M CHEIHAJIbHO pa3padoTaHHBIX
MHCTPYMEHTAJIBHBIX U (MJIN) IPOTPAaMMHBIX CPEICTB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbI
3HAThb!

* YCTpOHCTBO M (pu3HUecKre mpoiiecchl, mpoTekatomue npu Gyaxknuonuposannu PITT;
*  XapakTepHbIC 3HAYECHHs BEJIWYMH, ONPEIEISIOMINX MPOLECCH B PAKETHBIX ABUTATEISIX TBEPIOTO
TOIJINBA;
*  COBpPEMEHHBIE MOAXOABI K MOJECIHPOBAHMIO IPOLECCOB B PAKETHBIX IBUTATEISAX M MPEAENbl MX
IIPUMEHUMOCTH.

YMETb:

* HCHOJIB30BaTh (PyHIaMEHTAJIbHbIC 3HAHUSA AJIs PeLleHNs IPUKIIAIHBIX 3a/1a4;

* BBINOJHATH ONIEPaTHBHBIE OLIEHKH XapaKTEPUCTUK MTPOLIECCOB;

* BBIIENATH B TEXHUUYECKHX 3a/la4aX MHAMBUAyalbHbIE (PU3NUECKUE NIPOIECCHI;

* COmpsArarb MaTeMaTU4eCcKUe MOJIEIH B3aUMOOOYCIOBICHHBIX (PU3NIECKUX IPOIIECCOB;

* 3¢ }EeKTUBHO UCTIONB30BATh BHIYUCIUTEIBHYIO TEXHUKY JJIS1 TOCTHKCHUS TIPUKJIQIHBIX PE3YJIbTaToB.
BJIaJIETh:

* HaBBIKAMM W3YYEHHS CIOXKHBIX TEXHHMYECKHX CHUCTEM C IIEJIBIO IMOCTPOCHHS UX MaTeMaTH4eCKOU

MOJEJIN;

* HaBBIKAMU OCBOCHHS KOMIUIEKCHON MH(pOpMaUNU MO (PU3MUECKOMY SIBICHUIO, €0 MaTeMaTHYeCKOn

MOJIEJIN U YUCICHHOH pealn3anuy;

* HaBBIKAMH CAMOCTOSITEIILHON pabOThI;

* KyJIBTYPOH MOCTAaHOBKH M MOJIETTMPOBAaHUS (PU3NUECKUX 3a/1a4.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jejiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKIIIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| CBoiicTBa U MOJIEIN TOPEHHS TBEPABIX 6 7
TOILTUB
) CpoiictBa u©  TeueHHS JABYX(a3HBIX ] 7
MPOIYKTOB CTOPAaHUs B KaMepax M COoILIax
3 TeroMaccooOMeH B Kamepax U CoIliax 8 8
4 TermnoBas 3amuTa 8 8
Nroro yacos 30 30
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 1 (Ocennwii)

1. CBoiicTBa U MOJENH TOPEHUSI TBEPABIX TOTUINB




Beenenne. Tumbl u xoHctpykumu PITT, oOmme cBefeHus. TexHUUECKHE XapaKTEPUCTHKH.
OcobennocTu pabouero mpouecca B PJITT.

Knaccudukanusi TBepAbIX TOIUIMB M HMX CBOMCTBA. Teruiou3muecKkre OCHOBBI pacdeTa TOpeHUs
JIBYXOCHOBHBIX TOILIUB. Mojiesiu ropeHus JByXOCHOBHBIX TOILIUB.

CmeceBble TBepable TOIUIMBA. Termmodu3nyeckne OCHOBBI pacdyeTa TOPEHHS CMECEBBIX TOILUIHB.
Mogenu ropeHHst CMECEBBIX TOIUIMB.

Hecranuonapueie mpouecchl ropeHusi TOIIMB. BocruiaMeHeHWe TOIUIMB. DpPO3MOHHOE TOpPEHHE.
Bubpaunonnoe ropenne. Ternodusndeckue NpoLecch My TalleHuH TOILUIUB.

2. CpoiicTBa 1 TeueHHUs ABYX(a3HBIX IPOLYKTOB CTOPAHUS B KaMepax M COIUIax

CocTaB, TepMOAMHAMUYECKHME U TEIUIOPU3NUYECKHE XapaKTEPUCTUKU NPOSYKTOB CrOpaHUsl.
TepMmonuHaMHuUeCKUil pacueT HapaMeTpoB IPOAYKTOB cropaHus. KoHIeHcupoBaHHBIE NPOIYKTHI
CTOPaHHSI.

ITpouneccsl Temno-u MaccooOMEHa B HONMUAMCHEPCHBIX JABYX(A3HBIX MPOAYKTAaX CrOpaHMS.
KoHBeKkTHBHBII ¥  paaualMOHHO-KOHBEKTHUBHBIA TEIUIOOOMEH B Ipomeccax MexX(a3zHOro
B3aUMOJCICTBHS.

l'azoBas nunamuka kamep cropanusi PIITT. Tedyenne u TermioOMeH NMPOMYKTOB CTOpaHHS B KaHAIax
3apaa0B. Monenu tedeHns. YacTHbIE aHaTUTUYECKUE PELIEHMUS.

I'azoBas gunamuka conen P/ATT. Jlo3BykoBble U TpaHC3BYKOBbIE TedeHHs. CBEPX3BYKOBbIE TE€UECHHUS.
OcobenHoctn AByx(a3HbIX TEUeHHH B comiax. DH3MKO-MaTeMaTHUYEeCKUEe MOAETH pacyera
NBYX(ha3HbIX TCUCHHN.

3. TennomaccooOMeH B KaMepax U COIIax

[Tpoueccsl TemIooOMeHa B JO3BYKOBBIX TeUCHUsIX. (DHU3MKO-MaTeMaTHYeCKUe MOJICIH pacyeTa
KOHBEKTHBHOTO TEINI00OMeHa. ParalimoHHO-KOHBEKTHBHBIH TETIIO0OMEH.

[Tpouecchl TermiooOMeHa B TPAHC3BYKOBBIX M CBEPX3BYKOBBIX TEUCHHUSIX. DU3MKO-MaTeMaTHYECKHUE
MOJIEJIY pacueTa KOHBEKTUBHOIO TEINIO0OMEHa.

TermomaccooOMeH TpY MCKaKeHHH Tpoduiisi coruia. TermmooOMeH Mpu B3aMMOACHCTBUH yIapHBIX
BOJIH C TIOTPaHUYHBIM CIIOEM.

TerutooOMeH B cOIUIaX MPU HEPacUETHBIX PEKUMAaxX TEUCHHUsS MPOMYKTOB cropaHus. ConpshkeHHbBIE
3a/1a4¥l TEIUI00OMEHA IIPU OTPHIBE TIOTOKA.

TertooOMeH B Kamepax M COIUIax MPH TEYSHHUH JBYX(a3HBIX MPOIYKTOB Cropanus. TeriooOMeH npu
ocaxaeHHMH dvacTHl. @Du3MKo-MaTemMarHyeckue MOIeNH TemooOMeHa B 3a/a4ax COyAapeHHs
WHJIMBUIya bHBIX YaCTHUIl U OCAXKICHUS aHCAMOJIs 9acTHII.

4. TemroBas 3ammra

Temnosas 3amura PIATT. CnocoObl TemyoBOM 3alIUThl KamMep CropaHusi W comesl. Marepuaibl
TEIUI03aIUTHBIX IOKPBITHH.

Mertozabl pacdera TEIUIOBBIX PEXHMMOB Kamep cropanus. ComnpspkeHHbIE 3aJadd TerjaooOMeHa H
TEIJIOBOTO COCTOSIHUSI KOHCTPYKIIMHA KaMephl CTOPaHMUSL.

Mertonpl pacdera TEIUIOBBIX PEXHUMOB corell. ComnpshKeHHBIE 3aJa4d TEIIooOMeHa U TEIIOBOrO
COCTOSIHUSL KOHCTPYKIIMHU COILIA.

IIpoueccs TeIIoMaccooOMeHa npu paspylLeHUH TEIUI03aIUTHBIX MaTepHaJIoB.
@U3NKO-MaTEMaTHYECKHE MOZENIN TEPMOXMMHUYECKOTO B3aMMOACHCTBHS IPOAYKTOB CrOPAHHS C
Marepuagamy. TeIuioBble U TEPMOXUMHUYECKHE IIPOLIECChl IIPU B3aUMOJCHCTBUU IIOTOKOB C
MaTepHagaMu.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HE00XOXMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

yueOHas ayTUTOpHsl, OCHAILEHHAS! KOMITBIOTEPOM U MYJIBTUMEAUHHBIM 000py10BaHHEM (IIPOCKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI



OcHoBHas nuTeparypa
1. B.A. Jluxymmn. Teopus teroodmena. Kype neknuid. [Ton penakmueii A.M. I'yoeprosa, A.B.
WBanoga. Llentp Kennpima, M., 1998 .
2. JLE. Crepuun, A.A. lllpaiibep. MHoroda3zubie TedeHus ra3a ¢ yactuiiamu. M.: MamuHocTpoeHue,
1994.
3. A.M. I'y6epros, B.B. Muponos, JI.I. Bonkosa u 1ip., mox penakmueii A.C. Koporeesa.
lNazonmnamuueckue u TermopU3NIECKUe MPOLECChl B PAKETHBIX ABUTaTeIsIX TBEPAOIO TOILJIMBA.
Mocksa, MammHocTpoenue, 2004 1. c. 511.
4. Inuxtunr I. Teopus norpannysoro cios. M., Hayka, 1969 .

JlononHuTeNbHAS TUTEPATypa
1. W.I. AccoBckuii. ®u3uka ropeHus U BHyTpeHHsis1 6ayuictika / UH-T xumudeckoit ¢usnku um. H.H.
.ceménoBa. — M.: Hayxka, 2005.
2. AM. I'ybepros, B.B. Mupounos, P.I'. Tomtenaep u ap., mox pea. A.C. Koporeea. [Iponeccs B
THOPUIHBIX paKeTHBIX ABUTatensx. — M.: Hayka, 2008.
3. A.B. Anues u np. Buyrpennss 6annucruxa PITT / PAPAH; non pea. A.M. Jlunanosa u 10.M.
Munexuna. — M.: MammHoctpoenue, 2007.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

1. http://lib.mipt.ru/ — snexrpoHHast 6ndnuoreka duzrexa.
2. http://www.edu.ru — penepanbublii mopran «Poccuiickoe oOpazoBaHuey.
3. http://benran.ru —6ubIMOTEKA 1O €CTECTBEHHBIM HaykaM Poccuiickolt akajieMun Hayk.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

nporpammHOe obecrieuenne: Microsoft Office (Word, Excel, PowerPoint), OpenOffice.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYeneninoe ocBoeHue Kypca « TeopeTnieckie OCHOBBI pacdyeTa TeIuIoBbIX TporieccoB B PIITT» Tpebyet
HEKOTOPOH CaMOCTOSITETIbHOM paboThl CTyAeHTa. B mporpamMme Kypca NUpPUBEICHO MHHHMAIIBHO
HEoO0X0UMOe BpeMsl JUTsl pabOoThI CTY/IEHTa HaJl TEMOM.

CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHUE U KOHCIIEKTUPOBAHNE PEKOMEH/I0BAHHOM JINTEPATYPHI,

— npopaboTKy yueOHOro Marepuana (1o KOHCIIEKTaM CEMUHAPOB, YUeOHOH W HAyYHOU JIUTEPAType);

— peleHune 3a1a4, IpeAgaraéMblX CTYJICHTaM Ha MPAKTUYECKUX 3aHATHAX.

PyKoBOJICTBO M KOHTPOJIb 32 CaMOCTOSITENILHOW pabOTOM CTylIEHTa OCYIIECTBISIETCS B PE3ybTare
aHaJln3a YCTHBIX OTBETOB CTY/ACHTOB B TEUCHHE yUeOHOTO roa.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Texanueckas Qpusnka

npopuJib NOArOTOBKHU: Texauveckas Gu3NKa KOCMUYECKUX JIETATEILHBIX allapaToB
dusTex-urkona ApokocMuueckux TexHomoruit
Kaespa TEIrI0BBIX MPOIECCOB

Kypc: 1

KBaJU(PUKAHA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

Pa3paborunk: B.B. MupoHOB, A-p TexH. HayK, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-4 CriocoOeH oCcyIIeCTBISTh HAyYHbIH
HOUCK U Pa3pabOTKy HOBBIX MEPCIIEKTUBHBIX
MO/IXOJIOB U METOJIOB K PELICHUIO
npodecCHOHaNIBHBIX 33/1a4, TOTOBHOCTb K
aKTHBHOMY YYaCTHIO B HAyYHOH 1
MHHOBAIIMOHHOM JesATEeIbHOCTH,
KOH(EPEHIIUAX, BBICTABKAX U MPE3CHTAIHIX

OIIK-4.1 CrocobeH aHamM3WpoBaTh 3ajiady, MJIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHns

OIIK-4.2 CnocoOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METO/IBI TIPY PElICHUM HOBBIX 3aj]lad, MPUMEHSS 3HAHHS B
pa3IMyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-4.3 CriocoOeH BBIABUraTh TUIIOTE3bI, CTPOUTH MOJICIH
JUIA  ONHUCAHMA M3y4aeMbIX SIBICHHMA M  IPOILECCOB,
npeasaratb HOBBIE IYTH peLIeHUs NPOo(peCCHOHATBHBIX
3a1a4

OIIK-5 CriocobeH ocBanBaTh U IPUMEHSTh
COBPEMEHHBIE (PM3UKO-MaTEeMaTHIECKHE METO/IbI
Y METOJIbI UCKYCCTBEHHOTO MHTEIIICKTa JIJIsI
penieHus NpoeCcCUOHAIBHBIX 33/1a4,
COCTaBIISITh PAKTHYECKUE PEKOMEHIAIINH 110
UCIIOJIb30BaHHIO TIOJIYYEHHBIX PE3yJIbTaTOB

OIIK-5.2 BnameeT aHaIUTHYECKUMHM U BBIYHUCIMTEIHLHBIMHU
METO/IaMH PeleHMsI, ClIoco0eH 000CHOBATh A((HEKTUBHOCTh
BBIOPaHHOTO METOJIA

I1K-2 Crnoco0eH caMOCTOITENBHO BBIIIOIHITH
(U3MKO-TEXHUUECKHE HAyYHBIE HCCIICIOBAHMUS
JUTSL ONITUMU3AIIMN TTapaMeTPOB OOBEKTOB U
MPOIECCOB C MCIIOIB30BAHUEM CTAHJAPTHBIX U
CIEIABHO pa3padOTaHHbIX
WHCTPYMEHTAIBHBIX ¥ IPOTPAMMHBIX CPEJICTB

[IK-2.1 Bnageer coBpeMEHHBIMH (PU3UKO-TEXHUUECKHUMHU
METOlaMH  TEOPETHYECKOI0 M IKCIEPUMEHTAJIBHOI'O
HCCIEI0OBaHUS

[IK-2.2 IIpumensier MeTOAbl MAaTeMaTHYECKOTO aHalu3a U
CTPOUT MaTeMaTHYECKHE MOJENM Uil pelleHus 3aaad
ONITHUMU3AINN

[IK-2.3 CnocobeH caMOCTOSTENBHO IUIAHUPOBAaTh U
NPOBOAUTH  HCIBITAaHWA HAa  PAcYETHO-TEOPETUYECKHUX
MOJENIIX WM OKCICPUMEHTAJbHOM OOOpYIOBaHHU C
MPUMEHEHHEM CTaHJIaPTHBHIX U CHENHAIBHO pa3paboTaHHBIX
WHCTPYMEHTAJIBHBIX U (MJIN) IPOrPaMMHBIX CPEICTB

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare u3yueHusi JUCHUILIMHBL « T€OPETUYECKUE OCHOBBI pacyeTa TEIUIOBBIX MPOIECCOB B PAKETHBIX
JBUTATEJISIX Ha TBEPIIOM TOTUIMBE» OOYUAIOIIHICS TOJIKEeH:

3HATb:

* YCTpOHCTBO ¥ (pu3HUecKre Mpoliecchl, poTekatoiue npu Gyaknuonuposannu PITT;
*  XapakTepHbIC 3HAYECHHS BEJIWYMH, ONPEIEISIOIINX MPOLECCH B PAKETHBIX ABUTATENSIX TBEPIOTO

TOILINBA;

° COBPCMCHHBIC MOAXOAbI K MOACIMPOBAHHUIO IMPOLCCCOB B PAKCTHLIX JABUTATCIIAX W MPCACIIbI UX

MPUMEHUMOCTH.
yMeThb:

* HCHOJIB30BaTh (PyHIaMEHTAJIbHbIC 3HAHUSA AJIs PeLeHNs IPUKIIAIHBIX 3a]a4;

* BBIIOJHATH ONIEPaTHBHBIE OLIEHKH XapaKTEPUCTUK MTPOLIECCOB;

* BBIIGNATH B TEXHUUYECKHX 3a/1a4aX MHAMBUAyalbHbIE (PU3NUECKUE MIPOIECCHI;

* CONpsArarb MaTeMaTUIeCcKUe MOJIEIH B3aUMOOOYCIOBICHHBIX (PU3NIECKUX IIPOIIECCOB;

* 3¢ ¢EeKTUBHO UCTIONH30BATh BEIYUCIUTEIBHYIO TEXHUKY JJIS1 TOCTHKCHUS TIPUKJIQIHBIX PE3YJIbTaToB.

BJA€Th:

° HaBbIKaAMU HU3YYCHUSA CJIOKHBIX TCXHUUYCCKUX CUCTEM C ICJIBIO IMMOCTPOCHHUA HUX MaTeMaTH4eCKOi

MOJIEJIN;

* HaBBIKAMH OCBOCHMS KOMILICKCHOMH I/IH(I)OpMaLII/II/I 1o (I)I/I3I/I‘l€CKOMy SIBJICHHIO, €TI0 MaTeMaTH4eCKOI

MOJIETIN M YUCJICHHOH peau3alliu;
* HABBIKAMHU CAaMOCTOSITEIILHON paOOTHI;

* KyJIbTYPOH MOCTAaHOBKH M MOJIETTMPOBAaHUS (PU3UUECKUX 3a/1a4.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0



Tekyuuii KOHTPOJIb OCYIIECTBIISICTCS B (hopMe CaMOCTOATENBHBIX PabOT WM TECTOB B NMUCHMEHHOM
(dopme 1o KaxKa0H TeMe.

PyKoBOJICTBO M KOHTpPOJIb 32 CAMOCTOSITENILHOW pabOTOM CTylIEHTa OCYIIECTBISIETCS B PE3yNbTare
aHaJlu3a WTOTOB KOHTPOJBHBIX, CAMOCTOSITENIHBIX PabOT M TECTOB, a TakKXe HWHAWBUIYAIbHBIX
KOHCYJIbTal1H.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

ATTeCTaL[I/ISI MO0 JUCHUIIIIMHC OCYHICCTBIISICTCA B (bopMe OK3aMCHa.
HpI/IMepBI 6I/IJ'ICTOB, HCIOJIB3YCMbIX JJI ITPOBCACHHUA 3K3aMCHA:

Ox3ameHalMOHHBIN OmeT Ne 1
1. Tunst u kouctpykuuu PIATT, oOmue cBeneHus.
2. Texunueckue xapakrepuctuku. Ocobennoctu padoyero nponecca B P/ITT.

OK3aMeHallMOHHbIN OmneT Ne 2

1. Knaccn(’pmcaum{ TBCPAbIX TOIINIMB U HUX CBOICTBA. TCHJ’IO(I)I/BI/IIIGCKI/IG OCHOBBI pacdye€Ta roOpCHUA
ABYXOCHOBHBIX TOIIJIUB.

2. Mogenu ropeHus 1ByXOCHOBHBIX TOTLITUB.

DK3aMeHallMOHHbIH Omwier Ne 3
1. CmeceBbie TBep/bIe TOIUIMBA. TeIIOPU3MYSCKHE OCHOBBI pacdeTa rOPEHHUs] CMECEBBIX TOTUIHB.
2. Mogjenu ropeHnsi CMECEBBIX TOIUIUB.

Dx3amMeHallMOHHbINH Omner Ne 4

1. HecranuoHapHble Mpolecchl TOpeHus TOIMB. BocriameneHne TOIUIMB. DPO3HOHHOE TOpEHUE.
BubGpanumonnoe ropexue.

2. TeHJ’IO(i)I/BI/I‘IGCKI/Ie MMpOHCCChI IIPH TallICHUW TOIUINUB.

OK3aMeHallMOHHBIN OmieT Ne 5

1. CocraB, TepMOAMHAMHYECKHE M TEIUIOPU3INUECKHE XAPAKTEPUCTHKH TNPOAYKTOB CTOPAHUS.
TepMmoguHaMUUYeCcKUi pacueT napaMeTpoB IIPOLYKTOB CrOPaHUsI.

2. KonneHncupoBaHHBIE POIYKTHI CTOPAHHUA.

DK3amMeHallMOHHbIN Ouner Ne 6
1. TIporiecchl TemI0-u MacCOOOMEHa B TMOJHIUCIIEPCHBIX IBYX(a3HbIX MPOAYKTaX CTOPAHHMS.

2. KOHBEKTHBHBII ¥ paJuallMOHHO-KOHBEKTHBHBIH TEIUIOOOMEH B mpoleccax MexdasHoro
B3aUMOJEHCTBHS.

OK3aMeHallMOHHbIN OmieT Ne 7
1. T'azoBas auHamuka kamep cropanust PITT.

2. TeueHue U TEMIOOMEH OPOAYKTOB CroOpaHHUA B KaHaJIaX 3apdaao0B. MO)ICJ'H/I TeueHus. YacTHbIC
AHAJIUTUYCCKHUEC PCIICHMUS.

DK3aMeHallMOHHbIN OmieT Ne 8

1. T'azoBas nunamuka conen PITT. Jlo3ByKkoBbIe U TpaHC3BYKOBbIe TeueHHs. CBEPX3BYKOBBIE TEUECHHUS.
OcobennocTr AByx(a3HBIX TEUCHUH B COILIAX.

2. ®Ou3NKO-MaTeMaTHIYCCKHUE MOZCIIN pacucTa HBYX(ba3HBIX TCUCHHUIA.

OK3aMeHallMOHHbIN OmieT Ne 9
1. IIpomecch TemmooOMeHa B I03BYKOBBIX TCUCHHSIX.

2. dusuko-mMaTeMaTHYECKHUE MOJIEIN pacyeta KOHBEKTHUBHOI'O TEIUIO0OOMEHA.
PamnannoHHO-KOHBEKTUBHBIA TEIIOOOMEH.



Dx3ameHaMOHHEINA Omwter Ne 10
1. TIporiecchl TemI000MeHa B TPAHC3BYKOBBIX M CBEPX3BYKOBBIX TCUCHHSIX.
2. Du3uKo-MaTeMaTHYECKUEe MOJICTH pacuyeTa KOHBEKTHBHOTO TEIIO0OMEHa.

Ok3aMeHaMoHHbIN ounet Ne 11
1. TermomaccooOMeH MPU UCKAXKCHUU TPOQUIIS COTUIA.
2. TennooOMeH IPU B3aUMOJCHCTBUY YIAPHBIX BOJIH C IOTPAHUYHBIM CIIOEM.

Dk3aMeHaIMoHHbIH ouer Ne 12
1. TerooOMeH B coIuTax MpU HEPACUETHBIX PEKUMAX TEUEHHS NPOIYKTOB CTOPAHHUSL.
2. ComnpsikeHHBIC 3a]1a9¥ TETIO0OMEHa TIPH OTPHIBE MOTOKA.

Dx3ameHaMOHHbINH Omier Ne 13

1. TemmooOMeH B KaMmepax W COILIaX MPH TEUCHHUHU ABYX(a3HBIX MPOLYKTOB cropanus. TemiooOMmeH
IpU OCAKACHUM 4YacTHL. (DHU3MKO-MaTeMaTHYeCKHe MOJENH TermjaooOMeHa B 3ajadax COylapeHHs
WHAMBHUIYaJbHBIX YaCTUI] U OCAKICHHS aHCaMOIIs yacTull.

2. Temnnosas 3ammra PIATT. CrnocoObl TemnoBod 3amiuThl Kamep CropaHusi U comen. Marepuais
TEIUI03aIUTHBIX TOKPBITHH.

Dx3aMeHalMOHHbIN Omwier Ne 14

1. Metonsl pacuera TEIUIOBBIX PEXHMMOB Kamep cropanusi. COmpspkeHHbIE 3aJa4d TerIooOMeHa U
TEIJIOBOTO COCTOSIHUSI KOHCTPYKIIMHA KaMephl CTOPaHMSL.

2. MeTO):[LI pacucTa TCIIOBLIX PCKHUMOB COIICII. COHpH)KeHHI:Ie 3aga4u Term1000MeHa U TEIIOBOTO
COCTOSAAHHMS KOHCTPYKIUU COILJIA.

Dx3amMeHaMOHHbINH Owier Ne 15

1. HpOHCCCBI TermioMaccooOMeHa npu paspymcHuu TCINIO3aIIUTHBIX MaTcpUualioB.
DU3NKO-MaTEeMaTUIECKUE MOJICITH TCPMOXUMHNYECCKOT'O B3aUMO/ICCTBUS IIPpOAYKTOB CropaHusd C
MarcpuaiaMu.

2. TerioBsle TCPMOXUMHUUCCKUC IMMPOLCCCHI ITPHU B3aPIMO,Z[eI>iCTBHPI IOTOKOB C MaTCpuaiaMu.

Kputepun onennBanus
OLICHKA «OTIIMYHO (10)» BBICTABIISICTCS CTYZICHTY, MOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEeMaTH3UpOBaHHbBIE, TIIyOOKHWE 3HAHMA y4eOHOH NpOrpaMMbl JAWUCHMIUIMHBL HpPU  OTBETE
9K3aMEHAIIMOHHOTO OWjieTa M OTBETE Ha BONPOCHI 10 MpOrpaMMme IUCHMILIMHBI, a TaKke IO
pe3yabraTaM KOHTPOJIBHBIX PadoT;
oLeHKa «OoTIHYHO (9)» BBICTABISIETCS CTYACHTY, IOKa3aBILIEMY CHUCTEMAaTH3HPOBAHHBIE, TIIyOOKHE
3HaHMA Y4eOHOW IMPOTrpaMMbl IUCLUUILIMHBI TPH OTBETE 3K3aMEHALIMOHHOTO Omiera W OTBETE Ha
BOTIPOCHI TI0 IPOrpaMMe AUCHUILIMHBI, a TAKXKE 110 Pe3ybTaraM KOHTPOJIBHBIX paboT;
OLICHKA «OTAMYHO (8)» BBICTABISETCS CTYAEHTY, IOKa3aBIIEMYy CHCTEMAaTH3HMPOBAHHbIC, 3HAHMA
y4eOHON MpOorpaMMbl AMCLUUIUIMHBI IPU OTBETE IK3aMEHALIMOHHOTO OHMJieTa U OTBETE Ha BOMPOCHI IO
IporpaMme JUCHUILIMHEL, a TAaKXKe 0 pe3ysibTaTaM KOHTPOJIbHBIX palorT;
OLIEHKA «xopouIo (7)» BBICTaBISAETCS CTYAEHTY IO pe3yJbTaraM KOHTPOJBHBIX paboT, €ClIi OH TBEPHO
3HAaeT Marepuaj S5K3aMEHAIIMOHHOTO OWjeTa, IpaMOTHO W MO CYIIECTBY H3J1araer €ro, ymeer
[IPUMEHATH TOJyYEHHbIE 3HAHUS Ha IPAKTUKE, HO [JONYyCKaeT B OTBET€ WIM B PEIIEHUM 3a]ay
HEKOTOPbIE HETOUHOCTH;
OLICHKA «XOpoIIo (6)» BBICTABISIETCS CTYACHTY IO pe3ylbTaTaM KOHTPOJBHBIX paloT, €ClIM OH 3HAeT
Marepuall JK3aMEHAIlMOHHOTO OWjieTa, MO CYLIECTBY H3JaraeT ero, ymMeeT MPHUMEHSTh MOJIy4YCHHBIC
3HaHUs Ha [IPAKTUKE, HO JIOIYCKAeT B OTBETE MHOTO HETOUHOCTEH;
OLIEHKa «XOpowIo (5)» BBICTABISIETCS CTYACHTY IO Pe3yJbTaTaM KOHTPOJIBHBIX paloT, eciii OH 3HAeT
Marepuall SK3aMEHAlMOHHOIO Owuiera, W3jaraeT ero, ymMeeT NpPUMEHATh IOJIy4eHHbIEe 3HAHMSA Ha
MPaKTUKE, HE JOMYCKAET B OTBETE IPYOBIX OMHNOOK;
OLIEHKA «YIOBJIETBOPHUTENBHO (4)» BBICTABISETCS CTYACHTY IO pe3yJbraTaM KOHTPOJBHBIX paboT, a
TaKXke, €CJIM BO BpeMsl OTBETa JK3aMEHAI[IOHHOTO OWiieTa OH IOKa3al (pparMeHTapHbBIH, XapakTep
3HaHWH, HEIOCTAaTOYHO MpaBWIbHBIE (OPMYIUPOBKH Oa30BBIX IMOHSTHN, HO MPHU 3TOM OH BIIAZCET
OCHOBHBIMU pa3/iellaMy y4eOHOH porpaMMbl, HEOOXOAUMBIMY IS AaIbHEHIIEro 00yueHHs;



OLIEHKA «YIOBJIETBOPHUTENBHO (3)» BBICTABISETCS CTYACHTY IO pe3yJbraTaM KOHTPOJBHBIX paboT, a
TaKXe, €CIM BO BpPEMs OTBETa 3K3aMEHAlIMOHHOTO OWJIeTa OH MOKa3aJl pa3po3HEHHBIH XapakTep
3HaHWH, HEAOCTAaTOYHO MpaBUJbHBIE (OPMYIUPOBKHA 0a30BbIX MNOHATHI, HApyIIEHHE JIOTHYECKOM
MOCJIEIOBATEIbHOCTH B U3JIOKEHUHU MTPOTPaMMHOIO Marepualia, HO IPU 3TOM OH BJIAJEET OCHOBHBIMH
paszenamMu y4eOHOW MPOrpaMMbl, HEOOXOAUMBIMU IS JajbHEUIIEro oO0ydeHHs] M MOXKET MPUMEHSTh
MOJTy4eHHbIE 3HAaHHUS 10 00pa3Ily B CTAaHAAPTHOH CUTyaluy;

OIICHKA «HEYIOBIETBOPUTEIHHO (2-1)» BBICTABISETCS CTYACHTY IO Pe3yJIbTaTaM KOHTPOJILHBIX padoT, a
Tak)Ke, eCJIM BO BpeMs OTBETa HK3aMEHAIIMOHHOTO OWJIeTa, OH T0Ka3ajl YTO HEe 3HAeT OOJbIleH YacTH
OCHOBHOTO COAEp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(hopMyIIMpPOBKaxX OCHOBHBIX MOHATUH IUCIUILIMHBI M HE YMEET MCIIOIb30BATh MOIYYEHHBIC 3HAHUS IPU
pELICHNH TUIIOBBIX MIPAKTHUECKUX 3a/1au.

5. MeTonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

ITpu mpoBeneHMH YCTHOTO 3K3aMeHa oOywaromemycst npenoctasisercss 60 MUHYT Ha MOATOTOBKY.
Onpoc oOyuvaromerocst mo OWjeTy Ha YCTHOM 5JK3aMEHE HE JOJDKEH MpeBBIIIaTh ABYX
aCTPOHOMMUECKUX YaCOB.

[IpenonaBarento  mpefocraBisieTcs [paBo, IIOMUMO TEOPETUYECKUX  BOIPOCOB  CTYIEHTaM
JOTIOJTHUTEIbHBIE BONPOCHI, YTOUHSIOIIVE IOHUMaHUe COIEp KaHMs Kypca.

Bo Bpemsi mpoBeneHus 5K3aMeHa IPH MOATOTOBKE OTBETOB Ha OWIIETHI, OOydYarOLIMECs MOTYT
MOJIb30BATHCS MPOTPAMMO JUCIUIUINHBL, KOHCTICKTaMU JICKIIUK U JIF000H JIPYroi IuTeparypo.

Bo Bpems mpoBemeHus 3K3aMeHa NpHU OTBETE OOYydalOLIerocs Ha BOIPOCH MO OWJIETy WM IO
IporpaMme JUCLUIUIMHBI, OH HE MOXET IOJIb30BaThCsl KOHCIEKTaMH JIEKIMH M JH000# apyroit
JIUTEPaTypOu.



