o JUCHMUIIJIMHE:
0 HANIPpaBJI€HHUIO:

degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

CemuHap 1o TerIopHU3MKe COBPEMEHHBIX SHEPIeTHYECKHX YCTaHOBOK

Texauueckas Qu3nka

NpoduJIb MOATOTOBKH: Texnnueckast pu3znka KOCMUYECKHX JIETATEIbHBIX alapaToB

Kypc:
KBaJIU(PUKALMSA:

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
Kadeapa TeIUIOBBIX POLIECCOB
1

MarucTp

CemecTpbl, POPMBI TPOMEKYTOUHOM aTTECTAIUH:

1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (Becennwuil) - luddepeHpoBaHHblii 3a4€T

AynuropHbIX 4acoB: 90 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 90 gac.
nabopatopusele 3ansaTus: 0 gac.

CamocrostensHas padora: 45 yac.

Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocraBui: B.B. Konuiakos, I-p TEXH. HayK

[Iporpamma obcyxneHa Ha 3aceannu Kadepsl TerIoBbixX npormeccos 04.06.2020



AHHOTANMA

Kypc "Cemunap mo Tteriopu3uke COBPEMEHHBIX SHEPreTHUYECKHMX YCTAaHOBOK' OTHOCHUTCS K BapUaTHBHOM
YacTu 00pa3oBaTelbHOMN MPOrpaMMBbI, H3ydaeTcs Ha 5 Kypce.

Wzyuenne naHHOW IMUCHMIUIMHBI ONMUPAETCS Ha 3HAHMSA, MOJYYCHHBIC B TPOIECCE OCBOCHUS JTUCIIHILIMHEI
"Tepmomuuamuka", "I'azoBas auHamuka', "TermooOmen".

Uzyuenne yueOHOHM AMCHMIUIMHBI HAMpaBJIEHO Ha YIIyOJeHHE M paclupeHne 0a30Boil MpodecCHOHAIbHOM
MOATOTOBKH MarucTpoB, JOPMUPOBAHUE COOTBETCTBYIOUIMX KOMIETEHIINH.

B yueOHO# nucuuIuimHe paccMaTpUBAIOTCS OCHOBHBIE BOIPOCHI OOECIEUEHUs TEIIOBOTO pexuma DY, ux
TEIJIOBOM 3allIUTE, METOJIaM pacyeTa TEIJIOBOTO COCTOSIHUS M YHOCA MaT€pHaJIOB IPOTOYHBIX TPAKTOB.

CTyaeHTHl y3HAIOT,(yHIaMEHTAJIbHbIC TOHATHS, 3aKOHBI TEOPUH TEIUIOOOMEHa, TEIUIONPOBOAHOCTH,
TEIUVIOPU3NYECKOTO M TEPMOXMMHUUYECKOTO pa3pylICHUs MaTepuajoB, IOPSIKM YHCICHHBIX BEJIHYMWH,
XapaKkTepHbIE JUIS PA3IMYHBIX ACMEKTOB TEIUIOQU3UKH DVY,COBpEMEHHBIE NPOOIEMbl TEIIO3AIIHUTHI
OV.CryneHTsl Hay4arcsi MPOU3BOAUTH YMCIICHHBIC OLEHKHU IO MOPSIKY BEIMYUHBI, BUJETh B TEXHHUUYECKUX
3amayax (hU3NYEcKoe COnIep)KaHUe, OBIAJICIOT HAaBBIKAMHM T'PAaMOTHOW OOpabOTKHM pe3yJabTaroB OINbITa U
COIIOCTABJICHUSI C TEOPETHYECKUMH JAHHBIMH, NPAKTUKOW MCCIEJOBAaHUS WU PELICHUS TEOPETHYECKUX U
HPUKJIATHBIX 3a/ad.

1. lean u 3apa4un
Heab qucUMMIMHBI

* ¢opmupoBanue 6a30BbIX 3HaHUI 10 TerIohu3uKe DY AJIs UCIONB30BAHUS B PEIICHUN MPUKJIAJIHBIX
3a/la4ax pakeTHO-KOCMUYECKOW TEXHUKH;

° (I)OpMI/IPOBaHI/Ie HCCIICA0BATCIIbCKNX HABBIKOB.

33]13‘[1/[ JAUCHUIIINHBI

¢ 1aTb CTyACHTaM 0a30BEIC 3HAHHS 110 BOIIpocaM 00€eCIIeueHUS TEIIOBOrO peKrUMa 357, HX TEILUIOBOM
3aliuTe, METOJaM paciueTa TCIIOBOI'O COCTOSIHUA U YHOCA MAaT€PUajIOB IPOTOYHBIX TPAKTOB.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-1.1 TloHumaer npUHIMIBI PabOTHl HUCIOIB3YEMOTO
00opyI0BaHUS

OIIK-1.2 Crnocoben MPOBOJIUTH SKCIEPUMEHT C
WCIIOJIb30BaHUEM HCCIIEI0BATEILCKOTO 000PYI0BaHUS

OIIK-1 CniocobeH k mpodecCHOHANBHOMI
IKCILTyaTallid COBPEMEHHOTO HayYHOTO H
TEXHOJIOTHYECKOTO 000pYIOBaHUS U PHOOPOB

OIIK-1.3 Bmageer HaBbIkaMu 0Oe30MacHON pabOTHI ¢
COBPEMEHHBIMH  HAay4YHbIMH  TNPHOOPaMH H  JIPYTUM
IKCHEPUMEHTAILHBIM 000pYJ0BaHUEM

OIIK-1.4 3Haer OCHOBHBIE IPaBUIIA MIOBEACHUS U PaOOTHI B
Hay4HOU naboparopun

OIIK-3.1 CrnocobeH MpoBOIUTH aHAIHM3 MPOOJIEM W 3ajiad,
BO3HHKAIOMIUX NpU padore B obOmacTu mpodeccuoHaIbHON
AeSATeIBHOCTH

OIIK-3 CriocoOeH orpeneanTs GU3nIeCKyIo,
€CTECTBCHHOHAYYHYIO CYIIHOCTh MPOOIIEM,
BO3HUKAIOIIUX B X0JI¢ MPO(PeCCHOHATHLHON
JIeATEIIbHOCTH, TIPOBECTH UX KaUeCTBEHHBIH 1
KOJTMUCCTBCHHBIN aHAN3

OIIK-3.2 CnocobeH mNpuMeHSTh 3HaHUS B o0JacTu
TEXHUYECKOM (HM3MKH UId NPOBENEHHS KA4€CTBEHHOTO U
KOJIMYECTBEHHOTO  aHayiu3a  334a4,  (opMyaupoBaHuUs
BBIBOJIOB U OIICHKH ITOJTyYEHHBIX PE3YJIbTaTOB

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

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

MPOIIECCOB C MCIIOJIB30BAHNEM CTaHIAPTHBIX U
CHenHaIbHO pa3paboTaHHBIX
MHCTPYMEHTAJIBHBIX ¥ TPOTPAMMHBIX CPE/ICTB

[IK-2.2 ITpumeHsieT METOABl MareMaTHYECKOrO aHalu3a U
CTPOUT MaTeMaTHYECKUEe MOJENIN Uil pelleHus 3aaad
ONTHUMH3ALUU

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHUS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI




3HATh:
. (GyHIaMEHTaJbHBIE  TOHATHSA, 3aKOHBl TEOPHUM TEIUIOOOMEHA,  TEIIONPOBOIHOCTH,
TEIIO(PU3NIECKOTO U TEPMOXUMHUUECKOTO Pa3pyLICHUS MaTepPHaJIOB;
* TOPSAKH YHUCJICHHBIX BEJIMUUH, XapaKTepHbIC Ul Pa3IMYHbIX aCHEKTOB Temtodusuku JY;
* COBpEMEHHBIEC IPOOIEMBI TEIUI03aIIUTHI DY.
YMETB:
*  TIO/B30BAaThCS CBOMMHU 3HAaHHMSAMHU Uil peUIeHUs (yHIAMEHTAJIbHBIX M TNPHUKIAAHBIX 3a1a4 U
TEXHOJIOTMYECKUX 33/a4;
* JleJaTh IPaBUIbHbIE BEIBOABI U3 COIIOCTABICHUS PE3YIbTaTOB TEOPUU U IKCIIEPUMEHTA;
* IIPOM3BOAUTH YUCIEHHBIE OLIEHKH 110 MOPSAKY BETUUHMHBL;
* BHJETh B TEXHUUECKHUX 3a/1a4ax (PU3MUECKOE COACPIKaHHE;

. OCBaWBaTh HOBBIE IMPEIMETHBIE O00JACTH, TEOPETHUYECKUE IOAXOABl M OKCIEPUMEHTAILHBIC
METOIHUKHU,
. MOJTyYaTh HAWIYYIIUE 3HAUCHUS H3MEPSIeMbIX BEIMYMH WM TPABWIBHO OICHUTH CTEIEHb WX
JIOCTOBEPHOCTH;
. 3¢ exTHBHO WCIONB30BaTh MH(GOPMAIIMOHHEIE TEXHOJOTUU M KOMIIBLIOTEPHYIO TEXHHKY [T
JOCTHKEHHUSI HEOOXOTUMBIX TEOPETHUECKUX U PUKIIAJHBIX PE3yIbTaTOB.

BJIAJETh:

* HaBBIKAMH OCBOCHHS 0OJIBIIOTO 00beMa HH(opMaIy;

* HaBBIKAMH CaMOCTOSTEIBHON PabOTHI;

* KYJNBTYpOH MOCTAHOBKH U MOAETHPOBAaHUS (U3NIECCKUX 3a7ad;

*  HaBBIKAMH TI'PAaMOTHOM 0OpaOOTKM pE3yJbTaTOB OIbITA M COMOCTABICHUS C TEOPETHYECKUMHU
JaHHBIMH;

* IIPaKTUKOHN MCCJIEJOBAaHUS U PELIEHHs TEOPETUUECKUX U IPUKIIAJHBIX 3a/1ad.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIIMHbI (MOIYJIS) U TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| [Tpunnunel  o0ecredyeHust  TEIIOBOTO 10 5
pexuma DY,
KoHnBeKkTHBHBIH TEII000MEH npu
2 BBICOKMX CKOPOCTSIX M TeMIleparypax 12 5
ra3oBOTO MOTOKA.
3 [lepeHoc Temia BHyTpHU TEILI03aLIUTHOIO ] 5
MOKPBITHS.
4 [Topucroe oxnaxneHue. 6 3
5 OU3NKO- XUMHUYECKHE OCHOBBI IpoLecca 6 3
pa3pyllIeHus TEII03alIUTHBIX ITOKPBITUI.
6 CyOnuMupyrone W pasjararomiecs 6 3
TEIUIO3aIUTHBIC MaTepUaIbl.
XumHueckoe B3aUMOJIEIICTBHE
7 Marepuana ¢ HabOerawomuM Ta30BbIM 8 3
MTOTOKOM.
] [InaBsmuecs TEIUIO3allUTHBIE ] 3
MOKPBITHS.
9 Komnosuunonnsie TEIUIO3AILUTHBIE 6 3
MaTepHalbl.
10 Temnmosast 3amuta B P TT. 6 4
11 Tenmosast 3ammuta XKPII. 8 4




12 | AKTUBHBIE METOMBI OXJIAXKICHHUS. 6 4
Hroro wacos 90 45
[loaroroBka k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 1 (Ocennuii)

1. [TpuHIMIIB OOECTIEYEeHHS TETIIOBOTO pexxuma DY.

PaznuuHple TUIIBI TETIOBBIX YCTaHOBOK. 9HepFeTquCKHe YCTAHOBKU W TPUHIUIIBI obecrieueHus
TCIIJIOBOI'O pCXKUMa.

2. KOHBEKTHUBHEIN TEIIOOOMEH IIPpU BBICOKHX CKOPOCTAX U TEMIICPATYpPaX ra30BOro roToka.

lazoguHamuyeckas KapThHa OOTEKaHMs Tela BBHICOKOCKOPOCTHBIM Ta30BbIM IIOTOKOM. TeueHue B
OKPECTHOCTH TOYKU TOPMOXKEHMs. PU3NKO — XUMHUYECKHE MPOLECCHI B CKATOM CIIO€. YpaBHEHHS
MHOTOKOMIIOHEHTHOTO JIAMMHApHOTO norpaHuyHoro cios. Kosgduuumentsr nepenoca. Ilapamerpst
nonoOusi. AHalorusi MEXAy TeIUIo- M MacCOOOMEHHOM MW TpeHHeM. TemnooOMeH B TOUYKe
TopMokeHus. Karanutuueckass cnocoOHOCTh MOBEPXHOCTH. PacmpeneneHue TEIUIOBOrO MOTOKA IO
MOBEPXHOCTH Tena. TerooOMeH Ha IJIOCKOM IIacTWHE B TypOYJICHTHOM IOTPaHHUYHOM CIIOE.
BriusHue nepoxoBaTocTy Ha TEIUIOOOMEH U TPEHHUE.

3. IlepeHoc Temuia BHYTpH TEIUIO3AIMUTHOIO ITOKPBITHSL.

BinusiHue TEmnoBoro moToka Ha 3aBUCUMOCTh TEMIEPATYpPbl OT BpeMEHU. BiusHUEe yHOCAa MAcChl C
MOBEPXHOCTH Ha TEMIEPATYpPHOE I0JIe€ BHYTPU TETUIO3AUIUTHOTO MOKPBITHs. XapaKTepHbIE BpeMeHa
YCTAHOBJICHUSI ~ aBTOMOJEIBHOIO M KBAa3UCTALIMOHAPHOIO PEXUMOB MporpeBa. BrusHue
MEePEeMEHHOCTH (PU3UUECKUX CBOHCTB Ha TeMIIEpaTypHOE T0JI€ BHYTPHU TEIIO3aIIUTHOTO MOKPBITHSI.
BrnusHue BHYTpeHHUX (QU3MKO — XUMHUYECKUX IMIPEBpAIICHUH Ha TEMIIEpaTypHOE IIOJEe B
TerI03amuTHOM Marepuaiie. COOTHOIIEHHE MEXAy TONIIMHAMHU MPOrPETOro W YHECEHHOTO CIIOEB
paspyliaroencs TerIoBOM 3aluThI.

Cemecrtp: 2 (Becennuit)

4. Ilopucroe oxJaxacHueE.

CTpyKTypa MOpPUCTBIX MarepHalioB MW THIPOIMHAMHKA TEUEHHUS B TMOpax. TerionpoBOAHOCTh
MOPUCTBIX Tell. TeriooOMeH MeXJy MOPHCTOW MaTpulled U QUIBTPYIOMIEHCS OXJIaXIAoen
xuakocTero. dusndeckue mpoueccsl B MPUCTEHHOM CIIOE NPH BAYBE ra3a B OKPECTHOCTH TOUKH
TOPMOXKECHUS. AHAJIOTHS MEXKIy Teljao- U MacCOOOMEHHOM M TpeHueMm. BayB B TypOyneHTHBIH
[TOTPaHUYHBIH CITOM.

5. @U3HKO- XUMUYECKHE OCHOBHI MPOIIECCA PA3PYIIEHHS TEIIO3AMUTHBIX OKPBITHIA.
[lonsartue 00 ompenensiomeM MexaHu3Me paspyuieHusi. KpuTepum cpaBHEHHUS pa3pyLIAIOLIUXCS

TEIUIO3alUTHBIX MaTepuasioB. HecranmoHnapHoe pa3pylieHue TeI103allUuTHRIX MaTepUaloB.

6. CyOnumupyrommue 1 pasjararomnuecs Tera03alluTHbIE MaTepHaIbL.



CyOnuMmupyroniie MaTtepuaibl. MexaHu3M pa3joKeHHs TEePMOIUIACTHYHBIX TEIUIO3AlIUTHBIX
MaTrepuagoB. 3aBHUCHMOCTb I[IapaMETPOB pa3pyLICHUS TEPMOIUIACTOB OT YCJIOBHH BO BHEIIHEM
noroke. [loBeneHue MPONYKTOB pa3IOKEHUS U CKOPOCTb PAa3pyLICHUs] TEPMOILIACTUYHBIX
MarepuanoB. MexaHu3M pa3pyLeHHs] TEPMOPEAKTUBHBIX TOJTUMEPOB (CMON).

7. XMMHYECKOC B3aHMOﬂ€ﬁCTBHe Marcpuajia € Ha6era}0mHM Ta30BBIM ITIOTOKOM.

Tpu pexxnma OKHCIEHHS BBICOKOTEMIIEpaTypHBIX MaTepuaioB. Kunernueckuit n nud@y3noHHbIH
pexxumbl okucieHus. CyOnMMalMOHHBIN PeXUM paspylieHus rpadura. BiusHue coctaBa rasa Ha
paspyuienue rpagura. Bo3aMoXKHOCTh MEXaHHUECKOTO YHOCA MAcChl B OKCTPEMAIIBHBIX YCIOBHSIX.

8. [Inapsimuecs TerI03alUTHbIE TOKPBITHA.

[TocraHoBka 3amadun 00 OIUIABICHWUH OJHOPOIHOTO CTEKI00OpazHoro Mmarepuana. [Iporecchl Ha
MOBEPXHOCTH pasena CTEKI000pa3HBIX MarepualioB M HAOErarolero IOTOKa. 3aBUCHUMOCTD
XapaKTEPUCTUK KBAa3HCTAIIMOHAPHOTO OIUIABICHUS OT TEIUIO()U3NYECKUX CBOMCTB CTEKIIOOOpa3HBIX
MarepualioB M MapameTpoB Haleraromiero noroxa. IIpmOnmkeHHbIE METOIBI pacueTa IMapaMeTpoB
paspylieHusi CTeKJI0O0Opa3HbIX MarepuanoB. OCOOGHHOCTH YHOCAa MacChl IOJIYIMPO3PauyHBIX
CTEKJI000pa3HBIX MaTePUAJIOB.

9. KoMno3unnoHHbI€ TEIIO3aIUTHBIE MaTepUaIbL.

Bnusnue coctaBa Marepuana Ha TeIIO(U3NYECKUEe CBOMCTBA U MEXaHM3M IIPOTPEBA U Pa3pyIICHUs.
HecrannonapHbIil TporpeB KOMIO3UIIMOHHOTO TEILIO3AIMTHOIO Marepuana. [Ipomneccsl Ha BHEITHER
MOBEPXHOCTH KOMITO3MIIMOHHBIX MaTepHaioB (CTeKiIomIacTukoB). CyMMapHBIH TEIoBOH 3¢ ¢peKT
MTOBEPXHOCTHBIX IIPOLECCOB P B3aUMOAECHCTBUN KOMIIO3UIIMOHHOTO TEIJIO3AIIMTHOTO Marepuana ¢
MHOTOKOMIIOHEHTHBIM Ta30BbIM IOTOKOM. lIporecchl, nporekarolmiye B IOANOBEPXHOCTHOM CIIOE€
MOKpBITHA. BnusiHMe MexaHu3Ma pas3pylleHHs W [apaMeTpoB HaOeramoomero Io0ToKa Ha
KBa3UCTAallMOHAPHBIE  XapaKTEPUCTUKU yHOCA Macchl KOMIIO3MLIMOHHBIX  TEIUIO3AIMUTHBIX
MaTeprasos.

10. Terunosast 3amura B PITT.

KOHBEKTHBHBIN, JYyYHCTBIH TEIUIOOOMEH. Marepuaibl, UCIONb3yeMble B TEIUIOBOM 3aluTe HX
XapakrepucTuku. KoHCTpykTMBHOE OGOpMIIEHHE KPUTUYECKOTO CEYEHHUs CcoIla. MexaHHu3M
paspylIeHus yIIepoA-yIIepOIHOr0 Marepuajia B BBICOKOTEMIIEPATYPHOM OKHCIUTEIBHOM IOTOKE.
Monens pa3pymeHus yriemiacTHKOB.

11. Tennosas 3amura XXP/I.

KOHBEKTHBHBIN, JIydUCTBIH TEIIOOOMEH. PereHepaTHMBHOE OXJIaXKACHHE. 3aBECHOE OXJIAXKJCHHE.
Hacaaku paanaiiuoHHOTo OXJIasKICHUSA.

12. AKTUBHBIE METOIBI OXJIAXKICHU.

Camoperynupyemasi cuctema oxjaxkzaeHus. Cucrema c mnomkarueMm oxjaautens. Cucrema ¢
HNPUHYAUTEIBHON NIOJadel OXJ1aqUuTeNsl.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMO¥ AJIl OCYlIeCTBJIECHHS 00pa30BaTEILHOTO
npouecca 1no JUCHUILInHE (MOIYJII0)

Heo0xoanmoe 0b6opynoBaHue: KOMIBIOTEP U MYJIbTUMEINHHOE 000PYIOBaHHUE.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa



1. O.B. llonexaes, @.b. IOpeBuu. Temnoas 3amura. — M.: Dueprus, 1976.

2. 10.B. Ilonexaes, A.A. llIumxkos .I'a30quHaMUYeCKUE UCIIBITAHNS TEIUIOBOM 3aIlMUTEL.- M.
«IIpomenex», 1992.

3. AM. I'yoepros, B.B.Muponos, JI.U. BonkoBa u np. nox penakiueii A.C. Koporeesa.
lNazoguHamMuueckue u TErIoBbIe MPOIECCHl B PAKETHBIX ABUTATENAX TBEPAOTO TOIINBA. —M.
«MammHocTpoenuey, 2004.

4. E.B. Jle6emunckuii, [.I1. Kanmbikos, C.B. Moconos u np. . mox penaxiueii A.C. Koporeesa
Paboune nporieccrl B KUAKOCTHOM PaKETHOM JBHUTATENE U UX MojenupoBanue. — M. «Bricmras
mKoJja», 1993.

JomnonHurensHas aureparypa

1. A.II Bacunbes, B.A. KynpsiBues u ap. OCHOBBI TEOpUU U pacdeTa KUAKOCTHBIX PAKETHBIX
nBurareiei. — M. «Briciras mkomnay, 1993.

2. B.E. AnemacoB, A.®. [lperanun, A.Il. Tumun. Teopus pakeTHbIX nBurareneit. — M.:
«MammnocTtpoenuey, 1980.

3. M.B. JlobpoBonbckuii. JKuakocTHBIE pakeTHbIE ABUTaTenu. — M.: «MammHocTpoenuey, 1968.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http://www.edu.ru — penepansubrii mopran «Poccuiickoe 00pa3oBaHUE).
2. http://benran.ru —OubIUOTEKA MO €CTECTBEHHBIM HaykaM Poccuiickoi akaieMuH HayK.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

nporpammaoeobecnedenne: Microsoft Office (Word, Excel, PowerPoint), OpenOffice.
9. MeTonnueckue yKa3anus 1J1s 00y4al0UIUXCs 110 0CBOSHHIO TUCHMILTHHBI (MOYJIsT)

VYenenHoe ocBoeHHE Kypca TpeOyeT caMOoCTOATEeNbHOM paboThl cTyneHTa. B mporpamme Kypca MHOTO
BPEMEHH OTBEIICHO JUIS PaOdOTHI CTYJCHTA C U3MEPHUTEIEHBIMU TPUOOPAMHU.

CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— U3Y4YCHHE METOJUK U3MEPEHHsI U IpaBui paboThl Ha U3MEPUTENILHBIX MPUOOpax;

— npopaboTKy yueOHOro mMarepuasa (1o KOHCIEKTaM, y4eOHOW U Hay4HOH JInTepaType);

— MOJIlydyaThb HAWIy4YLIME 3HAUYEHHUS M3MEPSEMbIX BEIMYMH W TPABWIBHO OLCHUTH CTENEHb HX
JOCTOBEPHOCTH.

PyKoBOJICTBO M KOHTpPOJIb 32 CaMOCTOSITENILHOW pabOTOM CTylIEHTa OCYIIECTBISIETCS B PE3ybTare
aHaJln3a pe3yJabTaToB U3MEPEHUH 1a00paTOpHBIX padoT, a TaKKe WHAWBUIYAIbHBIX KOHCYJIBTALNH.

ITokazarenem BJIAICHUA MATCPHUAJIOM CIIYKUT YMCHUC ITPOBO/IUTDH o6pa60TI<y PE3YJIbTAaTOB I/IBMepeHI/II\/’I.



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

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

PaszpatGoTunk: B.B. Konutakos, I-p TEXH. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Criocob6eH k podecCHOHANBHOM
IKCILTyaTallid COBPEMEHHOTO HayYHOTO H
TEXHOJIOTHYECKOTO 000pYIOBaHUS U MPHUOOPOB

OIIK-1.1 Tlonumaer npUHIMIBI PabOTHl HUCIOIB3YEMOTO
00opyI0BaHUS

OIIK-1.2 Cnocoben MPOBOJIUTH SKCHEPUMEHT C
WCIIOJIb30BaHUEM HCCIIEIOBATEILCKOTO 000PYI0BaHUS

OIIK-1.3 Bmageer HaBblkamMu 0Oe30MacHON pabOTHI ¢
COBPEMEHHBIMH  HAay4YHbIMH TNPHOOPaMH H  JIPYTUM
IKCHEPUMEHTAIBHBIM 000pYJ0BaHUEM

OIIK-1.4 3Haer OCHOBHBIE IPaBUIIA MIOBEICHUS U PaOOTHI B
Hay4HOU naboparopun

OIIK-3 CriocoOeH orpeneanTs PU3nIeCKyro,
€CTECTBCHHOHAYYHYIO CYIIHOCTh MPOOIIEM,
BO3HUKAIOIIUX B X0JI¢ MPO(PeCCHOHATHLHON
JIeATEIIbHOCTH, IPOBECTH UX KaUueCTBEHHbBIN 1
KOJTMUCCTBCHHBIN aHAN3

OIIK-3.1 CrnocobeH MpoBOIUTH aHAIHM3 MPOOJIEM W 3ajiad,
BO3HHKAIOMIUX NpU padore B oOmacTu npodeccuoHaIbHON
AeSATEeIBHOCTH

OIIK-3.2 CnocobeH mNpuMeHSTh 3HaHUS B o0JacTu
TEXHUYECKOM (HM3MKHM JUId NPOBENEHHS KA4eCTBEHHOTO U
KOJIMYECTBEHHOTO  aHayiu3a  334a4,  (QopMyaupoBaHuUs
BBIBOJIOB U OIICHKH ITOJTyYEHHBIX PE3YJIbTaTOB

I1K-2 CriocobeH caMOCTOSITEILHO BEIITOIHATE
(DUBHKO-TEXHUUECKUE HAYYHBIC UCCIICIOBAHUS
JUTSL OTITUMU3AINH [TapaMETPOB OOEKTOB U
MIPOIIECCOB C UCTIOIh30BAaHUEM CTaHIAPTHEIX U
CHennaIbHO pa3paboTaHHbIX
WHCTPYMEHTAJIBHBIX ¥ MTPOTPAMMHBIX CPEICTB

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

[IK-2.2 ITpumeHsieT METOABl MareMaTHYECKOrO aHalu3a U
CTPOUT MaTeMaTHYECKUe MOJENIN Uil pelleHus 3aaad
ONTHUMH3ALUU

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynsrare wu3yueHus gucHUIUIMHBI «CeMHHAp N0 TeIIO(U3UKE COBPEMEHHBIX JHEPreTHYeCcKuX
YCTaHOBOK» 00YYarOIIUIiCs JOIKEH:

3HATh:
. (GyHIaMEHTaIbHBIE  TOHSTHSA, 3aKOHBI TEOPHH  TEIUIOOOMEHa,
TeTI0()U3NYECKOTO U TEPMOXHUMUYECKOTO pa3pyLIeHUs] MaTepHUaoB;
* TOPSAKH YHACICHHBIX BEJMUUH, XapaKTePHBIC Ul Pa3IMYHBIX aclIeKTOB Tertodu3uku DY;
* COBpPEMEHHBIE MPOOIEMBI TETII03AIUTHI DY.

yMeThb:

TCILJIOMPOBOJAHOCTH,

° MMOJIb30BATbCA CBOUMHU 3HAHUSAMU JIA PCUHICHUA (bYH):[aMeHTaJ'H)HLIX U TMNPUKJIAAHBIX 3a4da4 U
TCXHOJOTUYCCKHX 3aJa4,

¢ JAcJIaTb HPaBUJIbHBIC BBIBOAbI U3 COITIOCTABJICHUA PC3YJILTATOB TCOPUU U SKCIICPUMCHTA,

¢ TMPOU3BOAUTH YUCJICHHBIC OLICHKU I10 NIOPAAKY BEJININHBI;

¢* BHJICTH B TCXHHYCCKHUX 3aJJa4ax (bPISI/I‘{eCKOe COACPIKAHUC,

. OCBaMBaTh HOBBIE IpEIMETHBbIC OOJNACTH, TEOPETHYECKHE IOAXOAbI M AKCIIEPUMEHTAJIbHBIC
METOJUKH;
. [OJIy4yaTh HAaWJIy4lllMe 3HAYEHUS HM3MEPSAEMBIX BEIMUMH U INPABWIBHO OLIGHUTh CTENEHb HUX
JOCTOBEPHOCTH;
. 3G PEKTUBHO HCIOIB30BaTh HMH(MOPMAIOHHBIE TEXHOJOTHMM M KOMIIBIOTEPHYIO TEXHUKY IS
JOCTHKEHUSI HEOOXOIUMBIX TEOPETHYECKUX U MPUKIIAJHBIX Pe3yIbTaToB.

BJIaJeTh:

* HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HHpopMaIH;

* HaBBIKAMH CaMOCTOSITEIBHOMI PadOTHI;

* KyJIBTYpOil IOCTAHOBKU M MOJCIMPOBAHUS (PU3MUYESCKUX 3a/1a4;

*  HaBBIKAMH TI'PAMOTHOH 0OpaOOTKM pE3yJbTarToOB ONbITA M COMOCTABICHUS C TEOPETHYSCKUMHU
JaHHBIMHU;

* IPAKTUKOH MCCIEIOBAHMS U PEIICHHS TEOPETUICCKHUX U TIPUKIIAIHBIX 3a/1a4.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy 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

Arrtecranus no auctmiuinHe «CeMuHap 1o TerIo(pU3NKe COBPEMEHHBIX YHEPTETHYECKUX YCTaHOBOK)»
ocymiecTBisiercs B hopme quddepeHIMpoBaHHbIX 3a4eToB B 9, 10 cemectpe.

[lepeuenb KOHTPOIBLHBIX BOIIPOCOB (9 cemecTp):

1. [lornomienre 1 HaKOIIJIEHHUE TETJIa KOHACHCUPOBAaHHBIMU BelllecTBaMU. KOHBEKTHBHOE OXJIaXKICHHE.

2. CoOTHOILIEHHE MEX]y TOJIIMHAMU IIPOIPETOr0 U YHECEHHOIO CJIOEB Pa3pylUarolleicsl TENI0BOU
3aIUTHL.

3. PagmanmoHHoOe oXnIakAcHUE.

4. Busaue BHYTPCHHHX (I)I/I3I/IKO — XHMHYCCKHUX HpeBpaHIGHI/Iﬁ Ha TCEMIICpAaTypHOC TIIOJIC B
TCIUIO3AIUTHOM MaTcpuajic.

5. OxyaxxeHue Tel 3a c4eT (PU3UKO-XUMHUUECKUX MPEBpaIleHNH Ha UX TTOBEPXHOCTH.

6. Bausnue nepeMeHHOCTH (pU3MYECKHUX CBOICTB Ha TeMIIEpaTypHOE MOJIE€ BHYTPH TEIUIO3ALIUTHOIO
MOKPBITHS.

7. KOHBEKTHUBHOE OXJIaXKIECHUE.
8. XapakTepHble BpEMEHA YCTaHOBIEHUS aBTOMOJICTILHOTO U KBa3UCTALIMOHAPHOTO PEKUMOB IIPOrpeBa.

9. ra3O,I[I/IHaMI/ILIeCKa$I KapTUHa 00TeKaHus Tell BBICOKOCKOPOCTHBIM T'a30BbIM ITOTOKOM. Teuenue B
OKPECTHOCTU TOYKU TOPMOKCHUA.

10. BnusHue yHOoca Macchl C IIOBEPXHOCTM Ha TEMIIEpaTypHOE II0J€ BHYTPHU TEIUIO3aLIUTHOIO
MOKPBITHS.

11. AHanorus Mex Iy TEeIIO- © MAaCCOOOMEHHOM U TpeHHEM. TerIo00MeH B TOUKE TOPMOKECHHUS.
12. BiusiHue TEmioBOro MoToka Ha 3aBUCUMOCTb TEMIIEPATYPhl OT BPEMEHH.

13. PacnpeneneHue TEII0BOro MOToKa o MOBEPXHOCTH TeJa.

14. MaccooOMEHHBIH PUHITUT OXJIAXKICHHUS.

[lepeuenp koHTpoONBHBIX Bompocos (10 cemectp):

1. Crpykrypa HOpHCTBIX MarepuajoB M THAPOAMHAMHUKA TEYEHHS B MOpax. TermionpoBOIHOCTD
[IOPUCTHIX TEJl.

2. Mopnenb pa3pyllieHus yIIIEIUIACTUKOB B BBICOKOTEMIIEPATYPHOM OKUCIIMTEIBHOM IIOTOKE.

3. Ilonsate 00 ompenensiomeM MeXaHH3ME paspylleHus Marepuana. Kpurepuu cpaBHEHUs
pa3pyLIArOIUXCs TEMUIO3alUTHBIX MAaTEPHAIIOB.

4. IlocranoBka 331241 00 OIUIABJICHUH OJHOPOIHOTO CTEKJIOO0pAa3HOTO Marepuara.
5. TernooOMeH MeXly MOPUCTON MaTpulel 1 QUIBTPYIOMIEHCS OXIIaKJAIOIIEH JKUIKOCTBIO.

6. CyOmumupyromme Matepuaibl. MeXaHU3Mbl Pa3JIoKEHUS TEPMOIUIACTHYHBIX TEIUIO3AIUTHBIX
MaTepuaoB.

7. CorutoBble HAaCaIKU paIlalliOHHOTO OXJIaXKICHHS.
8. MexaHu3M pa3pylieHus TEPMOAKTUBHBIX ITOJIUMEPOB (CMOII).

9. Tpu pexxuma OKHCICHHS BBICOKOTEMIIEPAaTypHBIX MarepuanoB. Kunernueckuil u nudQy3noHHbIH
PEXKUM OKHCIIECHUS.

10. Boys ra3oB B TypOy/neHTHBIH OIPaHUYHBIN CIIOM.

11. IToBeaenuie NPOAYKTOB PA3N0KEHHUS U CKOPOCTh pa3pylIEHUs] TEPMOIUIACTUYHBIX MaTEPHAJIOB.
12. CyOnuManMoHHBIA PEXUM pa3pylieHus rpadura.

13. Marepuainsl, ucronb3yemsle B TeroBod 3ammre PITT u ux XxapakTepUCTHKH.

14. BOo3MOXHOCTh MEXaHUYECKOTO YHOCA MAcChl MaTeprana B SKCTPEMaIbHBIX YCIOBHSIX.



15. MexaHusM  paspylleHUs YIIEpOIA-yDIEPOAHOIO  Marepuaja B  BBICOKOTEMIIEPATYPHOM
OKHCJIUTEIIbHOM IMTOTOKE.

16. 3aBecHOE OXJIAXKIEHHUE.

Kputepun onennBanus
OLICHKA «OTIIMYHO (10)» BBICTABIISICTCS CTYICHTY, MOKa3aBILIEMY BCECTOPOHHHUE,
CHCTEeMaTH3UPOBaHHbBIE, TIIyOOKHWE 3HAHMA y4eOHOH NpOrpaMMbl JAWUCHMIUIMHBL HpPU  OTBETE
9K3aMEHAIIMOHHOTO OWjieTa M OTBETE Ha BONPOCHI M0 MpOrpaMMme IUCHMILIMHBI, a TaKxke IO
pe3yabraTaM KOHTPOJIBHBIX PadoT;
oLeHKa «OoTIHYHO (9)» BBICTABISIETCS CTYACHTY, IOKa3aBILIEMY CHUCTEMAaTH3HPOBAHHBIE, TIIyOOKHE
3HaHMA Y4eOHOW IMPOTrpaMMbl IUCHUILIMHBI TPH OTBETE 3K3aMEHALIMOHHOrO Omiera M OTBETE Ha
BOTIPOCHI 0 IPOrpaMMe AUCHUIUIMHBI, a TAKXKE 110 Pe3ybTaraM KOHTPOJIBHBIX padoT;
OLICHKA «OTAMYHO (8)» BBICTABISIETCS CTYAEHTY, IOKa3aBIIEMYy CHCTEMAaTH3HMPOBAHHbIC, 3HAHMSA
y4eOHON MporpaMMbl AMCLUMIUIMHBI IPU OTBETE IK3aMEHALIMOHHOTO OHJieTa W OTBETE Ha BOMPOCHI IO
IporpaMme JUCLUILIHHBL, a TAKXKe 10 pe3ysibTaTaM KOHTPOJIbHBIX palorT;
OLIEHKA «xopouIo (7)» BBICTaBISAETCS CTYAEHTY IO pe3yibTaraM KOHTPOJBHBIX paboT, €ClIi OH TBEPHO
3HAaeT Marepuaj S5K3aMEHAIIMOHHOTO OWjeTa, I'paMOTHO W MO CYMIECTBY H3Jaraer €ro, ymeer
IPUMEHATh IOJTy4YEHHbIC 3HAHWA Ha INPAKTHKE, HO JIONMyCKAaeT B OTBETE WIM B PELICHUH 33134
HEKOTOPbIE HETOYHOCTH;
OLICHKA «XOpOoIIo (6)» BBICTABISETCS CTYACHTY IO pe3ylbTaTaM KOHTPOJBHBIX paloT, €ClIM OH 3HAeT
MarepHuall JK3aMEHAIlMOHHOTO OWjieTa, MO CYLIECTBY H3JaraeT ero, ymMeeT MPHUMEHSTh MOJIy4YCHHBIC
3HAHMA Ha MPAKTHKE, HO JOITyCKAeT B OTBETE MHOTO HETOYHOCTEH;
OLIEHKa «XOpowIo (5)» BBICTABISIETCS CTYAEHTY IO Pe3yJbTaTaM KOHTPOJIBHBIX palOoT, eciii OH 3HAeT
Marepuall SK3aMEHALMOHHOIO Ouiera, W3jaraeT ero, ymMeeT HpPUMEHATh IOJIy4eHHbIE 3HAHMSA Ha
MPaKTHKE, HE JOMYCKAET B OTBETE IPYOBIX OMHNOOK;
OLIEHKA «YIOBJICTBOPHUTENBHO (4)» BBICTABISETCS CTYACHTY IO pe3yJbraTaM KOHTPOJBHBIX paboT, a
TaKXke, €CJIM BO BpeMsl OTBETa JK3aMEHAI[OHHOTO OWiieTa OH IOKa3al (pparMeHTapHbBIH, XapakTep
3HaHWHM, HEIOCTAaTOYHO MpaBHIIbHBIC (POPMYIUPOBKU OA30BBIX IMOHATHUH, HO MPHU 3TOM OH BIIAACET
OCHOBHBIMU pa3/iellaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMH IS AajbHEHIIEro 00yueHHs;
OLIEHKA «YIOBJIETBOPHUTENBHO (3)» BBICTABISETCS CTYACHTY IO pe3yJbraTaM KOHTPOJBHBIX paboT, a
TaKkXke, €CIM BO BpPEMs OTBETa 3K3aMEHALIMOHHOTO OWJIeTa OH TOKa3aJl pa3po3HEHHBIH XapakTep
3HaHWH, HEAOCTAaTOYHO MpaBUJbHBIE (OPMYIUPOBKUA 0a30BbIX MNOHATHH, HapyIIEHHE JIOTHYECKOM
MOCJIEIOBATEIbHOCTH B MU3JIOKEHUHU MIPOTPAaMMHOIO Marepualia, HO IPU 3TOM OH BJIAJEeT OCHOBHBIMH
paszenamMu y4eOHOW MpOrpaMMbl, HEOOXOAUMBIMU IS JajbHEUIIEro oO0ydeHHs] M MOXKET MPUMEHSTh
MOJTy4eHHbIE 3HaHHUA 10 00pa3Ily B CTaHAAPTHOH CUTyaluy;
OIICHKA «HEYIOBIETBOPUTEIHHO (2-1)» BBICTABISETCS CTYACHTY IO Pe3yJibTaTaM KOHTPOJILHBIX padoT, a
Tak)Ke, eCJIM BO BpeMs OTBETa HK3aMEHAIMOHHOTO OWiIeTa, OH IOKa3ajl YTO HEe 3HAeT OOJbIleH YacTH
OCHOBHOTO COACp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(hopMyIIMpPOBKaX OCHOBHBIX MOHATUI IUCLUILIMHBI M HE YMEET MCIIOIb30BATh MOIYYEHHBIC 3HAHUS IPU
pELICHNH TUIIOBBIX IPAKTHUECKUX 3a/1au.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

HuddepeHpoBaHHBIA 3a4eT MO AUCLUUIUIMHE MPOBOAUTCS IyTEM OPTraHMU3alul CHEUaTIbHOTO
orpoca B yCTHOM (hopMe 10 BOIIPOCcaM.

[Ipu nmpoBenennu yctHoro nuddepeHunpoBaHHOTO 3a4deTa oOydaromemycs npenocrasiserca 40 MUHYT
Ha noAroToBKy. Onpoc oOyuaromierocsi Mo OWJIETY HA YCTHOM 3adeTe HE JOJDKEH MPEBHINATh OJHOTO
aACTPOHOMMYECKOTO Yaca.

Bo Bpems mpoBeaeHusi 3auera IpuM IOATOTOBKE OTBETOB HA OWIETHI, 0Oydalommecs MOTYT
MOJIb30BATHCS MPOTPAMMON JUCIUIUIMHBI, KOHCTICKTaMU JICKIIUK U 000 JPYroi IuTeparypou.

Bo Bpemsi mpoBefieHHs 3aueTa MpH OTBETE OOYYAIONMIErOCs Ha BOMPOCHI MO OMIETY OH HE MOXET
TTOJIb30BaThCsl KOHCIIEKTAMH JICKITUH M JII000M JPyToil TNTEpaTypOi.



