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)

10 AMCIMILINHE: Teno3amyra eTaTenbHBIX aNnapaToB
10 HANPABJICHHUIO: Texuunueckas puznka
NpoduJIb MOATOTOBKH: Texnnueckast pu3znka KOCMUYECKHX JIETATEIbHBIX alapaToB

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
kadeapa KOCMUYECKHX JIETaTEeIbHBIX allllapaToB

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - 3auer

2 (BeceHHUil) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
ceMuHapsl: 60 gac.
nabopatopusele 3ansaTus: 0 gac.

CamocrostensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3

[Iporpammy cocrasuin: E.A. CenkeBuy, kaui. ¢$u3.-MaT. HayK, CTApIINH HAYYHBINA COTPYIHUK

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpbl KOCMUYECKHX JieTarelabHbIX anmnaparos 02.06.2020



AHHOTANMA

Kypc "Temmozammura neraTenbHBIX anmapaToB" OTHOCUTCS K BapuUaTHBHOM YacTH 00pa3oBaTesIbHON
IIporpammsl, u3ydaercs B 1 cemecrpe.

Wzyuenne naHHOM NMCUUIUIMHBI OMUPAETCS HA 3HAHUS, IMOJyYE€HHBIE B MPOLECCE OCBOCHUS IUCLUILINH
"VpaBHenus: maremarndeckoil ¢pusukn', "Teruosast 3ammuta Pl u KA","Ilorpannunslii cioit u termiooOMeH
netarenbHbIX anmnaparo”,"Craructuueckas ¢pusnka',"Ouznueckas Xxumus'".

Uzyuenne yueOHON AMCHMIUIMHBI HAMpaBJIEHO Ha YIIyOJeHHE M paclupeHne 0a30Boi MpodecCHOHAIbHOM
MOATOTOBKH MarucTpaHra, (popMHUpOBaHHE COOTBETCTBYIOIINX KOMIIETCHIIUH.

ConeprxaHue Kypca OCHOBBIBA€TCSI HA CUCTEMHBIX 3HAHUSX, [IOJYYEHHBIX B XO€ U3yUEHUs CIEIYIOIUX TEM:
OCHOBBI TEOPUH TEILIONPOBOAHOCTH.

Temnnou3onsAMOHHbIE MaTepUaJIbL.

Tepmuuecku pazararouiyecs MaTepHallbl.

Omnpenenenue TeIUIOPU3NIECKUX U KHHETUYECKUX XapaKTePUCTHUK.

YHOCHMBIE TEIUIO3aIIUTHBIE MATEPUAIIbI.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

° 06yquI/Ie CTYACHTOB OIIPCACICHUIO TCMIICPATYPHBIX IOJICH DJIEMEHTOB KOHCTp}’KI_H/II\/’I I/IS,Z[CJ'II/Iﬁ u3
OCHOBHBIX TCJIO3allIUTHBIX, TCIUIOU3OJSIIUOHHBIX W KOHCTPYKTHUBHBIX MATCpHAIOB B YCJIIOBUAX
BBICOKOCKOPOCTHBIX KOCMUYCCKUX JICTATCIIbHBIX allllapaToB (KHA)

33]13‘[1/[ JAUCHUIIINHBI

¢ MH3YUYCHHUC CTYACHTAMU OCHOBHBLIX croco0oB OopraHu3anyun TCILIOBOI 3allIUThI KJIA Ha Bcex sramax
€ro 3KCIuTyaTalnu;

. u3ydeHue (PU3NYEeCKUX TMPOIECCOB, COMPOBOXKIAIONIMX TEIUIONEPEHOC B Marepuanax u
KOHCTPYKLUSX M3 HUX B YCJIOBHAX KCIUTyaTallid B COCTaBE U3/ICINN OTpaciy;

¢ HU3YUCHHUC XaPAKTCPUCTHUK IIPOLICCCOB ICpCAavu TCILIa U CI0Cco0O0B U3 OIIPCACIICHUSA

*  BbIpabOTKa NMOHUMAHUS Yy CTYAEHTOB NPOOJEMbI ONpEAENEHHs XapaKTepUCTHK MaTepHajoB B
HA3eMHBIX YCIIOBHSIX M HCIOJBb30BAHUS HMX JJsl ONpEAENCHHS MOJed TeMmreparyp B YCJIOBHSX
akcruryataruu KJIA;

¢ MU3YUYCHHC OCHOBHBIX THIIOB TCIUIO3AMUTHBIX U TCIJIOU30JIIIMOHHBIX MaTCPHUAJIOB KIJIA.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2.1 ®opmynupyer B pamMkKax 0003HAUEHHOH MPOOIEMBbI
HeNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJUYECKYIO U UHYIO B 3aBUCHMOCTH OT
TUMA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Crniocoben MIPOTHO3UPOBATh pe3yabTar

JEATENBHOCTH M TJIAHUPOBATh IMOCIEN0BATEIBHOCTD IIArOB
YK-2 Cnocoben ynpaBisiTh Ul JOCTHXKEHMS  JaHHOro  pesyisrara. @dopmupyer
HCCIIEIOBATENLCKMM IIPOCKTOM Ha BCEX dTamax |IWIAH-TpaQuK peanu3alyd NPOEKTa B LEJIOM M IUIAH
€ro pealu3annun KOHTPOJIA €r0 BBIIIOJHEHHUS

VYK-2.3 CriocobeH opranu30BaTh 1 KOOPAHMHUPOBATH paboTy
YYaCTHUKOB TNPOCKTa, o0ecreunBaTth paboTy KOMaHJbI
HEOOXOIMMBIMHU pecypcamMu

VK-2.4 Ilpencrapnser myOIu4HO pe3ysbTaThl IpoeKkTa (Win
OTAENBHBIX €ro JranoB) B (opMe OTYETOB, CTarei,
BBICTYIICHMH Ha HayYHO-IPAKTUYECKUX KOH(EPEHIHSIX,
CeMMHapax U T.II.




YK-3 CriocoGeH opraHu30BbIBaTh H PYKOBOJIUTH
paboToil KoMaHbl, BEIpadaTeIBas KOMaHIHYIO
CTpATeTuIo JUIs JOCTHKECHUS TOCTABICHHOMN
3a1auu

VYK-3.1 Opranmuzyer U KOOPAMHHUPYET PaObOTy YYaCTHUKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTMBHOMY MPEOJOJICHUIO
BO3HMKAIOIINX PA3HOIIACHI U KOH(IMKTOB

VK-3.2 YunureiBaeT B cBOCH COIIMaJIbHOH u
poeCCUOHANTBHON JeATeNbHOCTH UHTEPECH], 0COOCHHOCTH
MOBEACHUS M MHEHHs (BKJIIOYas KPUTHUYECKHE) JIIOAEH, C
KOTOPBIMH ~ PabOTaeT/B3auMOJICHCTBYET, B TOM YHUCIIE
MOCPEACTBOM KOPPEKTUPOBKH CBOUX JCHCTBUIMA

VYK-3.3 CnocobeH npeaBuieTb pe3yiabTarsl (MOCIEICTBHA)
KaK JIMYHBIX, TAK U KOJUIEKTUBHBIX JEHCTBUI

VYK-3.4 CnocobeH 1ulaHUpOBaTh KOMaHAHYI pPadoTy,
pacrpeaessTh MOpy4YCHUs] YieHaM KOMaHJbl, OpPraHU30BaTh
00CyXJIeHUE pa3HBIX UJICH 1 MHEHHUI

OIIK-3.1 CrocoGeH MpoBOAWTH aHANW3 MPOOJIEeM W 3a/ad,

OIIK-3 CniocoGen onpenennTs GU3HUecKyro,  |BO3HHKAIOIMX IpU pabore B o0nacTu mpogeccHoHaNbHOM

€CTECTBEHHOHAYYHYIO CYLIHOCTh POOJIEM, ACATCIBHOCTHU

BO3HUKAIOLIMX B XOJI€ NPO(ECCHOHAIBHOM OIIK-3.2 CrnocobeH TpuUMeHSTh 3HaHWS B 0O0NacTu
JEATEeIbHOCTH, IPOBECTU X KA4YECTBEHHBINA U TEXHHUYIECKON (1)I/I3I/IKI/I JJIs1 IPOBEACHUS KA4YCCTBECHHOIO M
KOJIMYECTBCHHBIN aHAIIN3 KOJTMYECTBEHHOTO  aHaiM3a  3aj1a4,  (QopMyIrpoBaHUs

BBIBOJOB U OLICHKHU IMOJTYYCHHBIX PC3YyJIbTATOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUEeHUS MO JUCUUILIHHE (MOXYJII0)
B pesynbsrare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATh!
* OCHOBHBIE CITIOCOOBI OpraHU3alny TeIoBOoH 3amuThl KJIA Ha Bcex dTamax ero sKCIuTyaTaluy;
* OCHOBBI TEOPHH TEILIONPOBOIHOCTH;
* OCHOBHBIC ITOJXO/IBI K PEHICHUIO MPSIMBIX U OOPATHBIX 33/1a4 TETIONPOBOIHOCTH
* OCHOBBI YHCJICHHBIX METOJIOB PEILICHUS 33/1a4 TEIIONPOBOAHOCTH;
*  OCHOBHBIC KJAcChl TEIUIO3ALIMTHBIX M TEIUIOM3OJSIMOHHBIX MAaTepHalioB MU OCOOCHHOCTH HX
NPUMEHCHUS,
* OCHOBBI ()€HOMEHOJIOTUYECKON TEOPHH TEPMHIECCKOTO Pa3JIOKECHUSI.

YMETb:
* CTaBUTh MaTeMaTHYCCKH KOPPEKTHYIO 3aja4y pacdera Iporpesa sjaeMeHTa KoHCTpykimn KJIA;
*  ONpeAeNsATh JOMHMHHPYIOIIME NPOLECCHl, ONpENeISIonHe Iepeaady Telula B TeIUIO3alluTHOM
Marepuare;
* (dopmynupoBaTh TpeOOBAHMS K TEIUIOPUINICCKHM XapaKTEPUCTHKAM B COOTBETCTBUU C BBHIOPAHHOMA
MaTeMaTHYECKOM MOJICIBIO TEIIONEPEHOCa B TEIIO3AIIUTHOM MaTepualle;
* OLICHUBATh HEOINPEICICHHOCTH (H3UKO-MaTeMaTHYECKOH MOJIEIH TEIIONEePEHOCa M HCHOJIB3YEMbIX
TETO(QU3NIECKUX XapAKTEPUCTHUK;
* aHaJM3UPOBATh IKCIIEPUMEHTAJIbHBIC JAaHHBIC,
* CaMOCTOSITEIILHO paboTaTh C yueOHOW, METOIMYECKON U CIIPABOYHOM JTUTEPATYPOH.

BJIQJICT!

* HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HHpopMaIH;

* HaBBIKAMH CaMOCTOSITEIBHOMI PadOTHI;

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

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

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

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.




No Tema (pa3nen) TUCIUTUTMHBI

Camocr.

Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 OCHOBBI TEOPUH TEIUIONPOBOAHOCTH 20 7
2 Termmon30aAINOHHBIE MaTepHalIbl 10 8
3 TepMuUeCcKr pasnararonuecs MaTepuaisl 10 10
4 Omnpenenenne  TEIIOQU3NYECKUX | 10 10
KMHETUYECKUX XapaKTEePUCTUK

5 YHOCUMBIE TEII03aIUTHBIE MaTepUabl 10 10
Wroro yacos 60 45
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.
4.2. CopaepxaHne AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 1 (Ocennwii)

1. OCHOBBI TEOPUHU TEILUIOMPOBOIHOCTH

XapaKkTepuCcTHKA TEIIOBBIX M MEXaHMUYECKUX HAarpy30K MU ABMKEHUH Tell B atMocdepe. OCHOBHbIE
¢$u3nKo-XxUMUUecKHe mpoueccsl, nporekatomue B T3I1 u Ha ero moBepXHOCTH IpU HarpeBe.

VYpaBHeHue TeronpoBonHOCTH. [loHsATHE O KOAQQPUUUEHTHBIX 3a7a4ax TEIIONPOBOIHOCTH.
OcCHOBHbIE TUIIBI TPAHWYHBIX YCIOBHH M KpaeBbiX 3afa4. Kpurepum nmomoOus. IIpumepsl pemeHus
KpaeBBIX 3a7a4 JAJsl OJHOMEPHOTO ypaBHEHHS TEIUIONPOBOJHOCTU. 3aTyXaHUE BIMSHUS HadyaJlbHBIX
JAHHBIX U PErYJISIPHBIA TEMIIEPATYPHBINA PEXUM.

PaBHOBecHas TeMIlepaTypa MOBEPXHOCTU. 3ajlaya ¢ MOABMXKHBIMM TpaHuuiamu. CKOpocTh yHOca M
s dexTrBHas SHTaNBNUS Marepuana. KBasucranmoHapHbeid (GpoHT mporpeBa. OLEHKH TOJIIMHEI
IporpeBa KOHCTPYKIMH B (PU3NYECKH PA3TUYHBIX CUTyauusX. YHCICHHbIE METOABI PeIleHHs 3a]ad
TEIJIONPOBOAHOCTH. IIpakTHdeckoe 3aHATHE IO YHCICHHOMY pELIEHUIO 3aJadd OJHOMEPHOTO
IIporpesa.

2. Terion30MALMOHHBIE MaTepUAIbI

O6nactu npumenenus. [lopucteie T3M, nX XapakTepUCTHKH. DJIEMEHTHI TEOpHM (DuiIbTpammy,
3akoH [lapcu. YpaBHEHHE TEMIONPOBOAHOCTH B MOPHUCTBIX Marepuaiax. Pacder TemmepaTypHOro
nonsg npu Hanuuuu  ¢uisTpannd. OCOOCHHOCTH TEIUIOM3OMSALMU TPH HHU3KHX TeMIlepaTypax.
Kpuorennass mopucras TemIoH30sUMsa. OKpaHHO-BaKyyMHasi Temonzoisinusi. [Ipakrudeckoe
3aHATHUE 110 CPABHEHUIO [TIOPUCTOHN U IKPAHHO-BAKyYMHON TEIJIOU30JIALIUY.

Cemecrtp: 2 (Becennuit)

3. Tepmuyecku pas3nararomumecs: MaTeprabl

OO6nacTy TNpUMEHEHUs TEPMUYECKHM pasjlaralomuxcsi Marepuanos. [logHoe U mpenensHOE
pasnoxeHue marepuana. OnpeneneHHe 3aBUCHMOCTH IIOTHOCTH NPEAETBHOTO Pa3jIoXKEHUS OT
temrneparypsl. Onpenenenue TermaoBoro 3ddexra peakun TepMUIECKOro pasiokeHus. [lonsrue o
KUHETHUKE TEPMHUYECKOIO pasjiokeHuss MmarepuaioB. OnucaHue W3MEHEHWs KOHLEHTpaIuid
pearupyromux BeIIeCTB B M30TEPMUYECKOM M HEM30TepMuueckoM mnporecce. Omnpenenenne
KOHCTAHT CKOPOCTM peakuud MpH HM30TEPMUYECKOH W  HEU30TEPMHUYECKOH  KHHETHUKE.
[TomyaHanuTHUeCKHe W YHUCIEHHBIE METOIBl ONpEJeNICHUs KOHCTAaHT CKOPOCTH pEaKIuid.
[IpakTuyeckoe 3aHATHE MO CPABHEHHUIO PA3JIMYHBIX UYMCICHHBIX METOIOB OINpPENETICHUS] KOHCTAHT
CKOPOCTH pEaKItu.

VYpaBHEHUE TEIUIONPOBOJHOCTY B TEPMHUUECKU pas3jlaraloluxcsi Marepuanax. Pacder mnoms
TEeMIIEpaTyphl IPH MPOrPeBE TEPMUUECKH PA3IIararoINXCs MaTepHAIIOB.




4. OnpeneneHue TEIUIOPU3NIECKUX U KHHETHUECKUX XapaKTePUCTUK

Koaddunuentneie 3amaun. [lonstue o6 oOparHbIX 3agadax. Metoabl ux pemienusi. OnpeneneHue
3aBUCHMOCTH TEIUIONPOBOIHOCTH OT TEMIIEpaTyphl MO pe3ylbTaTaM SKCIEPUMEHTOB M3 PEIICHUS
O3T. IlpobnemMbl BpIOOpa eIMHCTBEHHOro pemieHus. [locTaHOBKa M MPOBENEHHE SKCIEPUMEHTOB.
Wuteprperanyss  HKCIIEPUMEHTANbHBIX  JaHHBIX. Ponb  morpemHocTedl  JKCIepUMEHTa IpU
OTIpPENICICHNH 3aBHCUMOCTH TEIUIONPOBOAHOCTH OT TeMIepaTypbl. MeToauka OIpeaeseHus
3aBHCHUMOCTH TEIUIONPOBOIHOCTH OT TeMIleparypbl B Auama3one Temmeparyp 10 3500K u Temmnos
Harpesa ot 1 no 1000K/c.

5. YHOCHUMBIC TCIJIO3AIIUTHBIC MaTCPUAJIbI

Obnacte mnpumeHeHuss yHocumblx T3M. IlnaBsmmecs wu cyOnmUMHUpYIOIIME Marepuabl.
OddektuBHas HTambIMsI W Oe3pazMepHas CKOPOCTh yHOca. MeToapl uX onpezaeneHus. Ponb
XUMHYECKUX PEakluii B 30HE IMporpeBa W Ha moBepxHocTH. Kunermueckuid, auddy3uoHHBIA U
CyONMMAaIMOHHBIN PEXXUMBI YHOCA Macchl ¢ ioBepxHocTu. [ToBenenne T3M B AByX(a3zHbIX TOTOKAX.
[TonsiTHE 00 3PO3MOHHON IHTAIBITHY.

Uzmenenune ¢opmbl Ten Hpu MX a’poAMHaMUYeckoM paspymeHud. llocranoBka 3amauu. OOiuee
ypaBHeHHe oOrapa. Ynpolnaromnye JONyIeHUs, aHAIH3 0COOBIX pelleHH, KoHyc MoHXa, TIOAX01 K
YHCJICHHOMY PELICHUIO YPaBHEHHUSI 0o0rapa B OCECHMMETPUYHON MOCTaHOBKE, Majas aCHMMETpPHSL.
B3anmuoe BinusiHue n3MeHEeHUs (OpMBI Tena M TPAEKTOPUH €T0 JIBIKCHHUS.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

HeoOxonnmoe ob6opynoBaHue Uil NPaKTHUECKUX 3aHATHN: yueOHas ayAuTOPHsl, KOMIIBIOTEP U
MYJIBTUMEINIHOE 000pyJ0BaHKE (IIPOEKTOP, NHTEPAKTUBHAS JOCKA).

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa
1. KonBekTuBHBIH TermmooOMeH. Gu3nyeckre OCHOBBI M BEIUMCIUTENbHBIE MeTObI [ Texct] = Physical
and computational aspects of convective heat transfer, [monorpadus]/T. Cebucu, I1. bpaamoy , -M.,
Mup, 1987
2. OCHOBHI TEOPHH MTOTPAHUTHOTO CII0s 1 TeruionpoBogHocTy [Teker] / A. A. JlopomaunibH ; Mock.
¢wu3.-rexH. uH-T (roc. yH-T - M.U31-80 MDOTU, 1968
1. Huxurun I1.B. TemnoBas 3ammura. Mocksa, u3a-so MAU, 2006 r.
2. DKcIepUMEHTaNIbHS 0TPabOTKa TEIIO3AIUTHBIX MaTepranoB U NOKpeITUi. [lox pea. 3eMistHCKOro
B.A., Pynura H.®, CenkeBuu E.A.,®@aneesa B.A., Kopones MO, 13x-so [IHWWmamr, 2010 1.
3. Bnacos B.U., l'opmikoB A.b., 3anorun I"H., 3emnsackuit b.A., Kosanés P.B., Jlynés B.B.,
Myp3unoB U.H. KonBekTuBHBIN TemiooOMeH JieTarenbHbix anmaparos. [log pen. 3emmsnckoro b.A.
N3-Bo DUIMATIINT. 2014 1.

JlononHuTenbHAs TUTEpaTypa
1. TerumonpoBoaHOCTH TBepabIX Ten [ Tekct]/P. bepman, -M., Mup, 1979

2. ®usnueckas xumus [Teker] : yaeOHUK a7 By30B / A. A. XXyxoBuukuii, JI. A. lIBapuman .— 5-¢
u3na., crepeorun. — M. : Meramnyprus, 2001 .— 688 c.



1. T Kapcnoy, . Erep, TerionpoBogHocTh TBEpAbIX Ted, M., Hayxka, 1964

2. A.B. JIsikoB, Teopus TemnonpoBogHocTH, M., Bricias mkona, 1967

3 OcHOBBHI TEIIONIEpPEIauy B aBHALIMOHHOM U pakeTHO-KocMuieckoi Texuuke, [lon pea. npod. B.K.
Komkuna, M., Mammnoctpoenue, 1975

4. 10.B. Ilonexaes, ®@.b. FOpesuy, Ternosas 3amura. M., « OHeprus», 1976

5. A.T. Crpombepr, [I.I1. Cemuenko. @uznueckas xumusi. Mocksa, Beicias mkomna,1988r.

6. O.®. llnenckuii, H.B.Adanacres, A.I'lllamkos. Tepmopaspyieane marepuaioB. Mocksa,
OHeproaromusaar, 1996

7. Manopckuit C.JI. Tepmudeckoe pas3inokeHre Opranndeckux noiaumepos. M.: Mup, 1967, 328 c.
8. Amudanos O.M. ObparHsbie 3a1a4n TerioooMena. M., MammHocTpoenue, 1988

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

1. http://lib.mipt.ru/ — snekrponHas Oubnrorexa dusrexa
2. http://www.edu.ru — ¢penepanpabIii TopTan «Poccuiickoe oOpa3zoBaHue.
3. http://benran.ru —6ubnuoTeka Mo ecrecTBeHHBIM HaykaMm Poccuiickoii akazeMun Hayk.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Microsoft Windows 2000+, Microsoft Office PowerPoint 2007 +, Windows Media Player.
9. MeTonuuecKHe YKa3aHUs 151 00y4AIOMIMXCS 10 OCBOEHHIO TUCHUILTHHBI (MOTYJIsI)

VYeneniHoe ocBoeHHE Kypca TpeOyeT OONBHION caMOCTOSTENbHOW paboThl cTydeHTa. B mporpamme
Kypca MpuBeIeHO MHHUMAJIbHO HEOOXOMMOE BpeMsi JIIsl padOTHI CTY/IEHTa HaJl TEMOH.

CamocrosTenbHas paboTa BKIIFOUAET B CeOs:

— YT€HHE U KOHCIIEKTHUPOBAHUE PEKOMEHI0BAHHOM JINTEPATYPHI,

— ipopaboTKy ydeOHOTO MaTepurana (110 KOHCIIEKTaM CEeMUHApOB, yUeOHOW U HAy4HOH IUTEpaType);
— pelieHue 3a1a4, MPeaaraeéMpIX CTYICHTaM Ha IPAKTHYECKUX 3aHIATHSIX;

— TIOAITOTOBKY K KOHTPOJILHBIM, CAMOCTOATEIHLHBIM PaboTaM U TeCTaM.

PyKoBOACTBO M KOHTPOJIb 3a CaMOCTOSITENBHOW paOOTOM CTyIEHTa OCYILECTBISIETCS B PE3yibTare
aHaJM3a MTOTOB KOHTPOJBHBIX, CAMOCTOATENBHBIX pabOT M TECTOB, a TaKXKe HHIUBHUIYaJIbHBIX
koHcynpTanil. Ilokasarenem BnajgeHHMs MaTepUaJoM CIYXXUT YMEHHE pemars 3axadd. [ns
(dbopMUpOBaHUS yYMEHUS IPUMEHATh TEOPETHYECKHE 3HAHUS HA IPAKTUKE CTYACHTY HEO0OXOAMMO
pelaTh Kak MOXKHO OOJbIIIe 3a/1a4.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Texanueckas Qpusnka

npopuJib NOArOTOBKHU: Texauveckas Gu3NKa KOCMUYECKUX JIETATEILHBIX allapaToB
dusTex-urkona ApokocMuueckux TexHomoruit
kadempa KOCMUYECKUX JIETAaTeIILHEIX alapaToB

Kypc: 1

KBaJU(PUKAHA: MarucTp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
1 (ocennuit) - 3ayet

2 (BeceHHMH) - DK3aMeH

PaszpatGoTunk: E.A. CenkeBud, kana. (pu3.-Mar. HayK, CTapIINK HAyYHBIA COTPYAHUK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2 CnocoGen ynpaBisiTh
MCCIIeIOBATEIbCKUM IPOSKTOM Ha BCEX dTalax
ero peajan3anun

YK-2.1 ®opmynupyer B pamMkax 0003HAUEHHOH MPOOIEeMBbI
HeNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0O U UHYIO B 3aBUCHMOCTH OT
TUMA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITEIbHOCTH U IUIAHUPOBAThH MOCJIEJ0BAaTEIbHOCTD IIAroB
I JAOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer

HJ'IaH—l"pa(l)I/IK pceajin3anun IIPOCKTa B NCJIOM U IUIAH
KOHTPOJIA €0 BBIIIOJIHCHUSA

VYK-2.3 CriocobeH opranu30BaTh 1 KOOPAHMHUPOBATH paboTy
YYaCTHUKOB TNPOCKTa, o0ecreunBaTth paboTy KOMaHJbI
HEOOXOIMMBIMHU pecypcamMu

VYK-2.4 Ilpencrapnser myOIu4HO pe3ysbTaThl IpoeKTa (Win
OTAENBHBIX €ro JranoB) B (opMe OTYETOB, CTarei,
BBICTYIUICHMH Ha HayYHO-IPAKTUYECKUX KOH(EPEHIHSIX,
CeMMHapax U T.II.

YK-3 CriocobGeH opraHu30BbIBaTh H PYKOBOJIUTH
paboToil KoMaHabI, BEIpadaTeIBas KOMaHIHYIO
CTpATEeTuIo JUI JOCTHKECHUS ITOCTABICHHOMN
3a1auu

VYK-3.1 Opranmzyer U KOOPAMHHUPYET PaObOTy YYaCTHUKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTMBHOMY MPEOJOJICHUIO
BO3HMKAIOIINX PA3HOIIACHI U KOH(IMKTOB

VK-3.2 YunureiBaeT B cBOCH COIMaJIbHOH u
poeCCUOHANTBHON JeSTENbHOCTH UHTEPECH], 0COOCHHOCTH
MOBEACHUS M MHEHHs (BKJIIOYAas KPUTHUYECKHE) JIIOAEH, C
KOTOPBIMH ~ PabOTaeT/B3auUMOACHCTBYET, B TOM YHUCIIEC
MOCPEACTBOM KOPPEKTUPOBKH CBOUX JCHCTBUIA

VYK-3.3 Cnocoben npeaBuieTb pe3yibTarhl (TMOCIEICTBHA)
KaK JIMYHBIX, TAK U KOJUIEKTUBHBIX JE€HCTBUI

VYK-3.4 CnocobeH TulaHUpOBaTh KOMaHAHYIO pPadoTy,
pacrpenessTh MOpy4YEeHUs YieHaM KOMaHJIbI, OpPraHU30BaTh
00CyXJIeHUE pa3HBIX UJICH 1 MHEHHUI

OIIK-3 Criocob6eH omnpeenuTsh GU3NIECKYIO,
€CTECTBEHHOHAYYHYIO CYIIHOCTB IPOOIIeM,
BO3HMKAIOIINX B X07i€ podeccHoHanbHOI
IeATeIIbHOCTH, IPOBECTH UX KaueCTBEHHBIHN 1
KOJINYECTBEHHBIN aHaIU3

OIIK-3.1 Cnoco0eH mpoBOIUTH aHAIM3 MPOOJIeM M 3ajad,
BO3HUKAIONIUX MPH pabore B obnacTu npodeccnoHaIbHON
JEATEIEHOCTH

OIIK-3.2 CrnocobeH TpuUMEHSTh 3HaHWS B 0O0NacTH
TEXHUYECKOM (M3MKH UIS TPOBENCHHS KA4€CTBEHHOTO M
KOJIMUECTBEHHOTO  aHalmu3a  3a1a4,  (OPMYIUPOBAHUS
BBIBOJIOB U OIICHKH TTOJTyYSHHBIX PE3YJIbTATOB

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B pe3YIbTATC N3YUYCHUA JUCIIUITIIMHBL <(TeHJ'IO3aH_[I/ITa JICTATCJIbHBIX aIlllapaToB» O6y‘IaIOH.IPII>iCH JOJIKCH:

3HAThb:

* OCHOBHBIE CIOCOOBI OopraHu3anuun TEIIJIOBOM 3alllUThI KJIA na Bcex 3Tamax ero OKCILTyaTaluu,

¢ OCHOBBI TCOPHUU TEIIIIONNPOBOAHOCTH,

¢ OCHOBHBIC IMOAXOABI K PCHICHUTIO IPAMBIX U O6paTHBIX 3aia4 TCIUIONPOBOAHOCTH
¢ OCHOBBI YACJICHHBIX METOAOB PCHICHHA 3a1a4 TCIJIOIIPOBOAHOCTHU;
° OCHOBHBIC KJIACChI TCIUIO3AIIUTHBIX W TCIUVIOU3OAAIMUOHHBIX MATCPpHUAJIOB H OCOOCHHOCTH HX

IIPUMCHCHHUS

® OCHOBBI (I)CHOMCHOJ'IOFI/ILIGCKOI\/’I TCOPUHN TCPMUUICCKOT'O PA3JIOKCHU.

yMeThb:




* CTaBUTh MaTeMaTHYCCKH KOPPEKTHYIO 3ajaqy pacdera mporpesa saeMeHTa KoHCTpykimn KJIA;

*  ONpeAeNsATh JOMHMHHPYIOIIME NPOLECCH, ONpENeISIonMe Iepeaady Telula B TEIUIO3alluTHOM
Marepuare;

* (dopmynupoBaTh TpeOOBAHMS K TEIUIOPUINICCKHM XapaKTEPUCTHKAM B COOTBETCTBUU C BBHIOPaHHOM
MaTeMaTHYECKOM MOJICIBIO TEIIONEPEHOCa B TEIIO3AIIUTHOM MaTepHualle;

* OLICHUBATh HEOIPEICICHHOCTH (M3UKO-MaTeMaTHIECKOH MOJIEIH TEIIONEePEHOCa ¥ HCIOJIb3YEMbIX
TETO(QU3NIECKUX XapAKTEPUCTHUK;

* aHaJM3UPOBATh IKCIIEPUMEHTAJIbHBIC JAaHHBIC;

* CaMOCTOSITEIILHO paboTaTh C yueOHOW, METOIMYECKON U CIIPABOYHOM JTUTEPATYPOH.

BJA€Th:

* HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00beMa HHpopMaITH;

* HaBBIKAMH CaMOCTOSITEIBHON PaOOTHI;

* KyJIBTYpO#l OCTAHOBKU M MOJCIHPOBAHUS (PU3HUESCKUX 3a/1a4;

* IPAKTUKOH MCCIIEIOBAHMS U PEIICHHS TEOPETUICCKHUX U TPUKIIAIHBIX 3a/1a4.

3. IlepeyeHb THNOBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

Texyuuii KOHTPOJIb OCYLIECTBISIETCS B ()OPME KOHTPOJIBHBIX/CAaMOCTOSITEIBHBIX paboT MM TECTOB B
MUCBMEHHOM (hopMe 1Mo KakJo1 TeMe.

Kaxnoe 3amaHne B KOHTPOJNBHBIX CaMOCTOSITENBHBIX M TECTOBBIX padoTax OIEHUBAETCS
OTIpeJIeIEHHBIM KOJTMYECTBOM OaJllIOB B KOHIIE YCIIOBHUS KXKJIOTO 3aJ[aHHUS.

KonrponbHast pabora Nel o reme «OCHOBBI TEOPUH TETUIONPOBOAHOCTI
Bapuanr 1

1. OcHoBHbBIE (DU3MKO-XMMHUYECKUE Mporecchl, mpoTtekaromue B T3I1 U Ha ero MoBepXHOCTH, MPH
nswxkeHun KJIA B atmocdepe (2)

2. YpaBHEHHE TEIJIONPOBOJHOCTH B OAHOMEPHOM IMPHUOJIMKEHUU B JCKaPTOBOH CHCTEME KOOPAMHAT.
OCHOBHBIE THIIBI TPAHUYHBIX YCIOBHH M KpaeBbIxX 3a1ad. (3)

3. PaBHOBecHas TeMIiepaTypa MOBEPXHOCTH. 3a/iadya ¢ MOJBMKHBIMU I'paHUIIaMU. (2)
4. ABTOMOJIETIbHBIE PEIICHUS] YPABHEHUS TETIIONPOBOHOCTH (4)

5. CdopmynupoBaTh MareMaTHUYECKYHO 3a/ladyy OMpENEICHUs TEMJIOBOTO MOTOKAa K HEYHOCHMOM
HENPOHMIIAEMON IOBEPXHOCTH IO pe3yabTraTaM u3MepeHus temmneparyp (3)

BapuanT 2
1. OcHoBHBIE cI0c0oObI TernoBoi 3amuThl KJIA (2)

2. VYpaBHEHHE TEIUIONPOBOIHOCTH B OJHOMEPHOM NPUONMIKEHHH B IMIMHIPHUYECKOW CHCTEME
koopauHatT. OCHOBHBIE THITHI 'PAHUYHBIX YCIOBUH M KpaeBbIX 3a1ad. (3)

3. CropocTb yHOCa ¥ 3 deKTUBHAS SHTANBITNS MaTepuana. KasucranuoHapHsiii GpoHT mporpesa. (2)
4. 3aryxaHue BAUSHUS HaYaIbHBIX JAHHBIX U PETYISAPHBIN TeMIIepaTypHbIil pexum. (4)

5. CdopmynupoBaTh MaTeMaTHUECKYIO 3ajady OIPEACIICHUS] TEIJIONPOBOJHOCTH IO pe3yiabraTam
m3MepeHus temneparyp (3)

KOHTpOJ’IBHaH pa60Ta Ne2 1o Teme «TGHJ'IOI/BOJ'IFH_H/IOHHLIC MaTcpuaib»

Bapuanrt 1
. Kimacchl Temon301siMoOHHbIX MAaTEPHAIOB U O0IACTH UX MTPUMEHEHUS (2).
. YpaBHEHHE TEIUIONPOBOIHOCTH B IOPHUCTHIX MaTepuanax. 3akoH Japcu (3).

1
2
3. OcobeHHOCTH TETION30IISLUH NPH HU3KUX TeMIleparypax (2).
4. DKpaHHO-BaKyyMHas Terion3oisanus. (2)

5

Cnenath OLEHKY MHHHAMAJIBHOM TEIJIOMPOBOJHOCTH TOPHUCTHIX MATCPHAIOB B HOPMAIIbHBIX
ycnoBusx. Jlare o6ocHoBanue. (5)



Bapuant 2

1. Knaccel TeTIOM30ISIMOHABIX MaTepUasIoB U 0COOEHHOCTH UX puMeHeHus (3).

2. VYpaBHEHHE TETUIONPOBOJIHOCTH B IOPUCTHIX Marepuaiax. 3akoH Japcu (3).

3. OcoOeHHOCTH NPUMEHEHHsS MOPHCTOM TEIUIOM3OJMM HpPU YMEPEHHOM TEIUIOCHIOBOM
BO3/IEHCTBUM (2).

4. XapakrepucTuku nopuctsix T3M (2)

5. Cnenarp OLEHKY HEOOXOOUMOIO KOJHMYECTBA CIIOEB SKPAHHO-BAKYYMHOM TEIJIOW3OJISALUS IS
YMEHBIIIEHUSI HHTEHCUBHOCTH TeTioBoro Bo3aeicTBus B 10 pas (5).

Konrponbnas pabora Ne3 mo teme « TepMudecku paziararonimecs Mareprabh

Bapuanr 1
. Obnacti npuMEeHEHUs] TEPMHUYECKHU pas3araroniuxcsi MaTepraios (2).
. YpaBHEHHE TEIUIONPOBOJHOCTH B TEPMUUECKHU pazjaraionuxcsa Marepuanax (3).

1

2

3. OcHOBHBIE JIOMYIICHHUS OMUCAHHS TEPMUIECKOTO Pa3JIoKeHHs Marepuana (2).

4. TemmepaTypa U IJIOTHOCTH IMOJTHOTO TEPMUYECKOTO pa3iokeHus Matepuana. (3).
5

Crnioco0 omnpeneneHuss 3aBUCHMOCTH IUIOTHOCTH MPEAETbHOTO TEPMHUYECKOTO PA3IOKEHUS OT
TeMneparypsl (4).

BapuanT 2

1. OcobeHHOCTH UCTIOIB30BaHMsI TEPMUYECKH pa3iaralonxcs Marepuaios (2).

2. YpaBHEHHE TEIUIONPOBOAHOCTH B TEPMUUECKH pasJiaraomuxcs marepuanax (3).
3. OcHOBHBIE IOMYIIECHUS OMMCAHMSI TEPMUYECKOTO Pa3JIoKeHUs Marepuana (2).

4. llpemenbHOE pa3loKEHHE MaTepuana. 3aBHCHUMOCTb IUIOTHOCTH IPEAECIBHOTO TEPMUYECKOTO
pa3ioKeHUs] MaTepuaa oT TeMIeparypsl. (3).

5. Cnoco0 onpeaeneHus TeMIeparypbl ¥ INIOTHOCTH MOJTHOTO TEPMUYECKOTO Pa3lIoNKECHUsT MaTepraa
TernoeMKoCTh TEPMUUECKH pa3iiararomerocsi Marepuana. (4).

Kontponbaass pabora Ne4 mo Teme «OmpeneneHue TEIUIOPH3MYECKHMX M KUHETHYECKUX
XapaKTEePUCTUK

Bapuanr 1

1. Onwucanue W3MEHEHHS KOHLEHTpAaUUH AaKTUBHOTO KOMIIOHEHTA MPH TEPMHUYECKOM Ppa3IOKEHUU
Marepuasa npu Harpese (4)

2.  KosddunmeHTHble 3a7a4i TEMJIOMPOBOJHOCTH Kak oOparHbie 3amaud. OCHOBHBIE METOABI UX
pemenus. (3).

3. OmpezeneHnue TEIUIONPOBOIHOCTH MaTepHaa Ha OCHOBE HCIIOJIb30BAHHS PETYISIPHOTO PeXHUMa
teruonepenadu. (3).

4. TemnoBoii A3 QeKT peaku TEpMUIECcKOro pasioxkenus. [lpumep cnocobda ero onpenenenus (4)

BapuanT 2

1. TlpumeHeHHE SKCIIEPUMEHTAIBHO TMOJYYEHHBIX SHEPTUH AKTUBALWUU M TPEIIKCIIOHEHIIMAIEHOTO
MHOXHTENSI PEaKIUH TePMUYECKOTO PA3JIOKEeHHs aKTHMBHOTO KOMIIOHEHTA JJIS PACUYeTOB COCTOSHUS
TEPMHYECKH pa3iiaralolierocss MaTepraia Mpy ero HarpeBe B yCIOBHSIX dKcIuTyaTanuu B coctase KJIA.
Q)]

2. KoaddunuentHsie 3aja41 TEIUIONPOBOAHOCTH KaK 00paTHbIe 3a/1auu. TpeOoBaHUS K MX TTOCTaHOBKE
TS TIONTYYCHUS] OCHOBHBIX TEIIO(U3NUECKUX XapaKTePUCTHUK. (4).

3. Ompenenenune TeMIepaTyponpoOBOAHOCTH MaTepraia METOOM JIa3epHON BCHBIIKH (3).
4. TermnoeMKOCTh TEPMHYECKOT0 pasziararomerocs marepuania. Ilpumep cnocoba ee onpenenenus (3)

KOHTpOJ’IBHaH pa60Ta Ne5 1o Teme «YHOCHMEIE TCILIO3AaIUTHBIC MaTCPUAJIbD)



Bapuanr 1

1. Ob6nacts npumenenust ynocumbix T3M. [Tnapsimuecs u cyonumupyomue MaTepuais (3)

2. Kunernueckuit 1 qudPy3nOHHBIN PEKUMBI YHOCA MACChl ¢ IOBEPXHOCTH (2).

3. DddexTrBHAS PHTATBINS U METOJIBI ¢ onpeaeneHus (2).

4. N3menenue GopMbl TEJ MPHU UX adpOoIMHAMHUYECKOM paspyiiennu. Ooiiee ypaBHeHue oorapa (5)
5. B3aumHoe BnusiHHE U3MEHEHUS (POPMBI TeIa U TPAEKTOPHUHU €TO IBIKEHHS (2)

Bapuant 2

1.  Ob6nacte npumeHeHHus yHOCUMBIX T3M. Ponmb XuMHUYecKHX peakiiuii B 30HE IMporpeBa W Ha
MoBepXxHOCTH (3)

2. Cy6numaunoHHbIH 1 Au(Qy3UOHHBINA PEKUMBI YHOCA MACCHI C TIOBEPXHOCTH (2).

3. be3pa3MmepHasi CKOPOCTh YHOCA M METOJIBI €€ onpeseseHus (2).

4. N3menenue GopMbl TEJ IPHU UX adpOINHAMHUYECKOM paspyiuenuu. O61ee ypaBHeHue oorapa (5)
5. BnusHue u3mMeHeHus1 GOpPMBI TeIa Ha €T0 a3pOAMHAMUYECKIE XapaKTepPUCTHKH (2)

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

IIpomexyTounass  arrectauus 1o aucuuiuinHe — «Temso3amura  JieTaTeNbHbIX — aIlapaTroBy
ocymectsisiercs B popme 3adera B 1 cemecTpe U B popme 3K3aMeHa BO 2 ceMecTpe.

HpI/IMepBI OK3aMCHAIIMOHHBIX OUJIECTOB:

SK3AMEHALIMOHHBIN BUJIET Ne 1

1. OcHOBHBIE (HU3MKO-XHMHUYECKUE Tporecchl, nporekaromme B T3l u Ha ero moBepxHOCTH, NpU
nemwkenun KJIA B armocdepe

2. YpaBHEeHHE TEIUIONPOBOIHOCTH B IOPUCTHIX Marepuaiax. 3akoH lapcu.

DK3AMEHAILIMOHHbBIN BUJIET Ne 2
1. YpaBHeHue TemnonpoBoHocTU. OCHOBHBIE THUIIBI IPAHUYHBIX YCJIOBUI U KpaeBbIX 3aad.

2. OcoOeHHOCTH TETION30JIALUH PH HU3KHUX TeMIeparypax. KproreHHast mopucTas TEIIOU30IsIHs.
DKpaHHO-BaKyyMHasl TETIOU30JIALIUS.

BK3AMEHALIMOHHbIN BUJIET Ne 3
1. Kpurepun nogobus 3agauul TEIUIONPOBOAHOCTH.

2. Onucanue W3MEHCHUS KOHLIeHTpaLII/Iﬁ pcarupyronux BCHICCTB B HN30TCPMHUYCCKOM U
HEU30TCPMHUICCKOM IIPOLECCE.

DK3AMEHAILIMOHHBIN BUJIET Ne 4
1. ABTOMOJIENIBHBIC PELICHNS YPABHEHHUS TEIIONPOBOJHOCTH.
2. Hopucteie T3M, ux xapakTepHUCTUKH.

AK3AMEHAILIMOHHBIN BUJIET Ne 5
1. Teopema J{roamerns u CBsI3b TEMIIEPATYPBI M TEIUIOBOTO ITOTOKA HA OBEPXHOCTH TEJa.
2. KoaddunueHtHble 3a7a41 TEMIONMPOBOIHOCTH KaKk 00paTHbIE 3a1a4i. MeTOobl UX pelIeHusI.

DK3AMEHAILIMOHHBIN BUJIET Ne 6
1. 3aryxaHue BIMSHMS HAYaJIbHBIX JaHHBIX U PETYJIAPHBIN TEMIICPaTyPHBIH PEKUM.

2. OmpezeneHne 3aBUCUMOCTH TEILUIONPOBOIHOCTH OT TEMIIEPATYPBI 110 PE3yJbTaTaM KCIICPUMEHTOB
u3 pewenust O3T.

BK3AMEHALIMOHHBIN BUJIET Ne 7
1. McrouyHnkooOpa3Hble pereH s ypaBHEHUS TEIUIONPOBOAHOCTH.
2. OmpeneneHue 3aBUCUMOCTH TEMIIEPATYPOIPOBOAHOCTH METOAOM JIA3€PHOM BCITBILIKH.



AK3AMEHALIMOHHBIN BUJIET Ne 8

1. Ckopocts yHOca M 3(h¢eKTHBHAs SHTAJbIMS MaTepuana. YpaBHEHHE TEIUIONPOBOAHOCTH C
MOJBM>KHBIMH TPaHULIAMHU.

2. W3menenue GopMbl TEJ MPH UX adpoAnHAMHYECKOM paspyuiennu. O0miee ypaBHeHHE o0rapa.

SK3AMEHALIMOHHBIN BUJIET Ne 9
1. YncneHHsle METOABI PEIIEHUS 3a7a4 TEMTONPOBOJHOCTH.
2. OCHOBHBIC PUHIMITBI YUCIIEHHOMY PELICHUIO YPaBHEHUS o0rapa.

BK3AMEHALIMOHHBIN BUJIET Ne 10
1. YpaBHenue TemionpoBogHOCTH. OCHOBHBIE THUIIBI IPAHUYHBIX YCIOBUH M KPaeBbIX 3a/1a4

2. llomHoe wu mpenenvHOE pasziiokeHHe wMarepuana. OnpeaencHHe 3aBUCUMOCTH IUIOTHOCTH
IIPEJEIIBHOTO Pa3JIoAKEHUS OT TEMIIEPATYPBI.

DK3AMEHALIMOHHBIN BUJIET Ne 11
1. ABTOMOJENBHBIC PEIICHUS YPABHEHUS TEIJIONPOBOAHOCTH.
2. Vapomaronye JonynieH:s ypaBHeHHs o0rapa, 0coOble pelIcHHUS.

DK3AMEHAILIMOHHBIN BUJIET Ne 12

1. VYpaBHeHHE TEIIONPOBOTHOCTH. 3a7aya C MOJABMKHBIMH IpaHuiaMu. KBasucranuoHapHbIi GpoOHT
MIporpeBa.

2. DddexTuBHAs SHTANBINS U Oe3pa3MepHasi CKOpoCTb yHOCA. MeTonbl UX ONpeAeIeHHUS.

SK3AMEHALIMOHHBIN BUJIET Ne 13
1. KoadduumentHsle 3a1a41 TEMIOMPOBOJHOCTH.
2. Kunernueckuii, tuddy3nOHHBIN U CyOIMMAallMOHHBIA PEKUMBI YHOCA MAaCChI C TIOBEPXHOCTH.

BK3AMEHALIMOHHbIN BUJIET Ne 14
1. McrouyHnkooOpa3Hble pereHus ypaBHEHUS TEIUIONPOBOAHOCTH.

2. VYpaBHeHHe AppeHHyca. Y4eT W3MEHEHHS TEMIIEparypbl B OKCIEPUMEHTE IO OIPECIICHUIO
KOHCTaHT ypaBHEHUs AppeHuyca.

DK3AMEHALIMOHHBIN BUJIET Ne 15

1. VYpaBHenue TemnonpoBoaHocTH. Kputepun nonobus ypaBHEHHS TEIUIONPOBOAHOCTH. UMcieHHBIE
METOJIbI PEILICHUSI.

2. Temnopusnyeckue XapakTepUCTHKH Marepuaja CJICICTBHE MaTreMaTH4ecKol Mojenu
TEIUIOIepeHoca.

Kpurepun onennBanus
Ornenka «OTJIMYHO (10)» BBICTABIISIETCS CTYZIEHTY, MOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, DIIYOOKHWE 3HAaHUS Y4YeOHOH NporpaMMbl AMCLUUIUIMHBL TPU  OTBETE
9K3aMEHAIIMOHHOIO OWjera M OTBETe Ha BOINPOCH IO IpPOrpaMMe IUCLUIUIMHBL, a TaKke 10
pe3ynbTaraM KOHTPOJIBHBIX, CAMOCTOSITETIbHBIX Pa0OT U TECTOB;
oLeHKa «OoTIMYHO (9)» BBICTABISIETCS CTYACHTY, IOKa3aBILIEMY CHUCTEMAaTH3HPOBAHHBIE, TIIyOOKHE
3HAHMUA Y4eOHOW IMPOTrpaMMbl IUCLUUILIMHBI NPH OTBETE 3K3aMEHALIMOHHOrO Omiera W OTBETE Ha
BONPOCHl 10 MPOrpaMMe AMCLUUIUIMHBI, a TAKXKE IO Pe3yJbraTaM KOHTPOJIBHBIX, CAMOCTOSTEIbHBIX
paboT U TecToB;
OLIEHKA «OTIMYHO (8)» BBICTABISIETCA CTYIEHTY, IOKa3aBIIEMY CHUCTEMAaTH3HMPOBAHHBIC, 3HAHUS
y4eOHO MporpaMMbl AUCLUITUIMHBI IIPH OTBETE 3K3aMEHAIIMOHHOTO OMJIeTa M OTBETE Ha BOIPOCHI II0
mporpamme JUCLMIUIMHBIL, a TAKKe MO pPe3yJbTaTaM KOHTPOJIbHBIX, CAMOCTOSATEIIBHBIX pa0OT U TECTOB;
ouieHKa «xopowo (7)» BBICTaBISETCS CTYACHTY IO pe3ylbTaraM KOHTPOJIBHBIX, CaMOCTOSTEIbHBIX
paboT M TECTOB, €CIM OH TBEPAO 3HAET MaTepuan SK3aMEHAIIOHHOTO Owjera, rpaMOTHO M IO
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh MOITY4YCHHbIC 3HAaHHUSI Ha NIPAKTUKE, HO JOMYCKAeT B OTBETE
WIN B PEILICHNH 3a]1a4 HEKOTOPble HETOYHOCTH;



OLICHKAa «XOpOoIIo (6)» BBICTABISCTCS CTYICHTY IO pe3yJbTaTaM KOHTPOJBHBIX, CAMOCTOSTEIBHBIX
paboT M TECTOB, €CIM OH 3HAET MaTepuall HK3aMEHAI[MOHHOTO OWJieTa, MO CYIIECTBY M3JIaraeT ero,
yMeeT MPUMEHSTH IOJTyYeHHBIC 3HAHUS Ha MPAKTHUKE, HO JOIYCKAeT B OTBETE MHOTO HETOUHOCTEIH;
OLICHKa «XOopomo (5)» BBICTAaBISIETCS CTYACHTY IO PE3ylbTaTaM KOHTPOJBHBIX, CAMOCTOSTEIBHBIX
paboT M TEeCcTOB, €CITM OH 3HACT MaTepuall IK3aMEHAIIMOHHOTO OWIIeTa, U3JIaraeT ero, yMeeT IPUMEHSTh
HOJIyYCHHBIC 3HAHUS Ha NIPAKTUKE, HE IOITYyCKAeT B OTBETE IPYOBIX OLIHOOK;

OLICHKA «YHOBICTBOPUTEIBHO (4)» BBICTABISCTCS CTYAGHTY 10 pE3y/IbTaTaM KOHTPOJIBHBIX,
CaMOCTOSTENIFHBIX paboT M TECTOB, a TAKXKE, €CIM BO BpeMs OTBETa IK3aMEHAIIMOHHOTO OWJIeTa OH
nokazay (parMeHTapHbBIN, XapakTep 3HAHH, HEIOCTATOYHO MpaBWIbHbIE (HOPMYIUPOBKH 0a30BBIX
TIOHSITHI, HO TIPY 3TOM OH BJIaJIC€T OCHOBHBIMH pa3/iellaMHi Y4eOHOH MpOorpaMMbl, HEOOXOIMMBIMU IS
JalbHEHIIero ooyueHus;

OLICHKA «YHIOBJIETBOPUTENBHO (3)» BBICTABISETCS CTYACHTY 10 pe3ylbraTaM KOHTPOJIBHBIX,
CaMOCTOSITENIbHBIX PabOT U TECTOB, a TAaKXKe, €CJIM BO BPEMsl OTBETA HK3aMEHAI[MOHHOTO Ouiera OH
MOKaszaJd Pa3pO3HEHHBIH XapakTep 3HAHWH, HEIOCTATOYHO IPaBHIIbHBIC (OPMYIMPOBKH 0a30BBIX
HOHSTH, HapyIICHHE JIOTHYECKOH MOCIIEI0BAaTEIbHOCTU B U3JIOXKEHUU MTPOTPAMMHOIO MaTtepuana, HO
Opd 5TOM OH BIIAQJICET OCHOBHBIMH pa3leiaMd y4eOHOW TpOrpamMMbl, HEOOXOIUMBIMH IS
najpHeWnero oOy4eHHss M MOXET NPHMEHATh IOJydeHHbIe 3HaHHMs MO0 00paslly B CTaHIApTHOU
CUTyalliM;  OIICHKa «HEYIOBJICTBOPHUTENBHO (2-1)» BBICTaBISCTCS CTYACHTY IO pe3yJbraraMm
KOHTPOJIBHBIX, CAMOCTOSITEIbHBIX PA0OT M TECTOB, a TAKXKE, €CIIM BO BPEMsI OTBETa YK3aMEHAIIMOHHOTO
Owiera, OH IMOKa3ajl YTO HE 3HAeT OOJbLICH YacTH OCHOBHOTO COJEPYKAHUSI y4eOHOW NpOrpaMMBI
JAMCLHMIUTMHBI, JIONyCKaeT rpyOble OMMOKKM B (OPMYIMPOBKAX OCHOBHBIX MOHSTUH JUCILMIUIMHBI U HE
yYMeeT UCIIOJIb30BaTh MOJTY4YCHHbBIC 3HAHHS PU PEIICHUU TUIIOBBIX MPAKTUYECKUX 33/1a4.

5. MeTonuueckne MaTepuasbl, onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

[Mopsinok mpoBeneHUsT KOHTPOIBHBIX PAbOT/TECTOB:

Bo Bpewmst npoBenieHHs KOHTPOJIBbHBIX pPabOT/TECTOB 00ydaroImuecss MOTYT HOJIb30BaThCS MPOTPaMMO
JUCUUTUIMHBL, KaJIbKYJIITOPaMH, CIIPAaBOYHBIMH MaTepHaIaMU.

3ader MPOBOOUTCS [0 MTOraM TEKyIIed YyCIIeBaeMOCTH: IO pPe3yJibTaraM KOHTPOJIbHBIX,
CaMOCTOSATENIBHBIX PAabOT/TECTOB IO MEPBOH TeMe M IyTeM OpPraHU3alM{ CIHEIHAIBbHOTO ONpoca B
ycTHOH (opme, ecid pe3ylbTaTOM BBIIOJHEHHWS KOHTPOJBHOW paboOThl  SBISIETCS  OLIEHKA
HEYJIOBJICTBOPUTEIBHO WU OLIEHKA OTCYTCTBYET 110 YBaXKUTEIbHOM IPUYKHE.

[Ipyn mpoBeneHWM YCTHOTO 3K3aMeHa OOydJaromieMmycs npenocraBisercs 60 MUHYT Ha TIOATOTOBKY.
Onpoc ofydaromerocst 1Mo OWIETy Ha YCTHOM JK3aMEHE HE JIOJDKEH TMPEeBBINIATh JBYX
ACTPOHOMMYECKHUX YACOB.

Bo Bpems mpoBenmeHus Sk3aMeHa OOYYarOIIMECs MOTYT IIOJIb30BATHCS MPOTPAMMON JTUCITUIUIMHEI, a
TaKKe CIIPABOYHON U JII000M APYTOH INTEpaTypoil, BEIYUCINTEIILHOW TEXHUKON H JIp.).

[lepen HayasioM »K3aMEHALIMOHHOW CECCHHU CTYACHTHI MOJY4YaloT IEpeueHb BOIPOCOB, OTBETHI Ha
KOTOpBIE HEOOXOAMMO 3HATH JIJIS YCTICITHOM C/Iaul IK3aMEeHa.

Otser cTyneHTa oneHrBaercs 1o 10-0amibHO mKae.



