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)

N0 THCHUTIJINHE: TenooOMeH u TemIo3anmTa KOCMUYECKHX allapaTtoB
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: Kocmuueckue TexHONIOruu

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
kagenpa adpou3NIeCKOil MEXaHUKU U YIIPABJICHUS JIBH)KCHHEM

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
JeKnuu: 45 gac.
ceMuHapsl: 15 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 135, Bcero 3a4. ex.: 3

KonnuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocrtaBui: C.B. Xypwun, kang. ¢pusz.-mar. HayK

[Iporpamma obcyxneHa Ha 3acefannu kKadeapy adpoduznueckoil MEXaHUKH U yripaslieHust qemwkenuem 06.04.2020



AHHOTANMA

Nzydenne yueOHOW AWCIMILTAHBI HANPABIEHO HAa YIIyOJIeHHE M pacIIupeHne 0a30BOW MpodecCHOHANTBHON
MOJITOTOBKU MarucTpanTa, OPMUPOBAHUE COOTBETCTBYIOIIMX KOMITCTECHITHHA.

B y4eOHOI MUCHMITIIMHE pacCMaTPUBAIOTCS OCHOBHBIC TEOPETHUECKUE MOHSATHS, KOHIETIIMA U TOIXObI 10
COBPEMECHHOMY COCTOSHHIO W MeEToJaM pa3pabOTKU TEIUIO3AMUTHBIX TMOKPBHITUH paKeTHOCHUTENEH U
BO3Bpall[aeMbIX almnaparoB, a TaKXe MO COBPEMEHHBIM MOJENISIM M METOJaM HEIMHEWHBIX M MEePEeXOIHBIX
SIBIICHUW B OOJIACTM MEXAHWKHU XHUJKOCTU U raza. CTyIeHTHl 3HAKOMSATCS C MOACISIMA M METOJaMH aHAIIN3a
TETUIO3alIUTHBIX TMOKPBITHA U HEJTMHEWHBIX U TIEPEXOJHBIX SBICHUH B 00aCTH MEXaHWKU KHJKOCTH H Ta3a.
CTymeHTBl yd4aTcs CaMOCTOSITENIbHO aHAIM3UPOBATh MPUPOIHBIE M TEXHUUYECKHE SBJICHUS C TOYKH 3PCHHS
MOJIy4€HHBIX 3HAHUH, MPUMEHSITh METOJbl HENMHEWHBIX M TMEPEXONHBIX SBICHUH MpPU PEUICHHH HAyYHBIX
3ajad.

1. leau u 3apauu

eap AUCUMNIMHBI
* (QopmupoBanue 0a30BBIX 3HAHWI I10 COBPEMEHHOMY COCTOSIHHIO M METOIaM pa3paboTKu
TETUIO3alIUTHBIX TIOKPBITHI PAKETOHOCUTENIEH U BO3BpaIlaeMbIX alllaparos;
* popMupoBaHue 0a30BBIX 3HAHHIA 10 COBPEMEHHBIM MOJIEJISIM U METO/IaM HEJIMHEHHBIX U MEPEXOTHBIX
SBIIEHUA B O0O0JIACTH MEXaHHKH JKHOKOCTH M Tra3a Uil HCHOOJL30BaHHMA B JUCHHUINIMHAX
€CTECTBCHHOHAYYHOTO mpoduis, (GopMuUpoBaHHE HCCIEAOBATEIbCKUX HABBIKOB U CHOCOOHOCTH
MPUMEHSTH 3HAHUS Ha MPAKTUKE.

3agaum AUCUMIIUHBI
* 1aTh CTyAEHTaM 0a30Bbl€ 3HAHMS [0 COBPEMEHHBIM MOJEIISIM U METO/aM aHAJIM3a TeIUIO3aIIUTHBIX
MIOKPBITHI;

¢ naTb CTyACHTaM 0a30BbI€ 3HAHUS 10 COBPEMCHHBIM MOACIIAM U METOAaM HEJIMHENHBIX U TNEPEXOIHBIX
SIBJICHHI B 00JIACTH MEXaHHKH KHUAKOCTH U ra3a,

¢ Hay4YuTb CTYACHTOB CaMOCTOSATCIbHO aHAJIU3UPOBATH NPHUPOAHBIC U TEXHUYCCKHUC SABJICHUA C TOYKU
3PpCHHA NOJYUCHHBIX 3HaHPII71, MNPUMCHATH MCTOAbIL HEJIMHEHHBIX U NEPCXOAHBIX SIBIICHUI Ipu pCIICHNN
Hay4HbIX 3aaa4.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKH ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-1 Bnaneer cucremoii ¢pyanamentanbabix |OIIK-1.2 CrocoOeH 0000miaTh W KPUTHYECKH OIICHHBATH
HAyYHBIX 3HAHHI B O0JIACTH ONBIT W PEe3yNabTaThl HAy4YHBIX HCCIEIOBAaHUI B o001acTu
(hM3HKO-MaTeMaTHIEeCKUX HayK npodecCuoHaTbHON e TEHHOCTH

OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpo)eCCUOHANBEHOW  NIeATEeNhbHOCTH  (PyHITaMEHTabHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-3.3 BiageeT aHaJIUTUYECKUMHA U BBIYUCIUTEILHBIMU
METOJaMH pElIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE

OI1IK-3 Criocooen BBI6I/IpaTL u (I/IJ'H/I) rpaHULbI IPUMCHUMOCTHU NOJTYYaC€MBIX peH_IeHI/Iﬁ

paspabarbiBarh oaxosl K pemenuo TunoBbix |OITK-3.1 CnocobeH aHanm3upoBarh 3aj1ady, IUIAHUPOBATh
1 HOBBIX 3324 B 00acTi npo)eCcCHOHaNbHOM |IIyTH pelIeHHs], Mpearatb U KOMOMHHPOBATh CIIOCOOBI
JEATeIbHOCTH, YIUTBIBAsi 0COOCHHOCTH U peneHns

OrpaHMYCHHA PA3IUIHBIX METOA0B PCIICHMA OIIK-3.2 CnocobOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl TNPH PEIICHUH HOBBIX 3a]ad, MPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbTrare 0cBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbI
3HAThb!



* (hyHIaMEHTaIbHBIE TIOHSTHUS, METOJbI M TEOPUH TEINIOOOMEHA B TEIUIO3AIIUTHBIX MOKPBITHSIX;

* COBPEMEHHBIE METOABI B a3POTEPMOINHAMUKE;

* COBpPEMEHHBIE pacyeTHbIe M JKCICPUMEHTAJIbHBIC METO/Bbl, HCIOIb3yeMble IpU pa3paboTKe
TEIJIO3aIIHTEHI.

YMETb:

. pemiath MNpPUKIAJHbIE M TEXHOJOTHMUECKHE 33Jaud TeIIooOMEeHa M TeIUIONEpeHoca B
TEIUIO3AIIUTHBIX TOKPBITHSIX;

* ¢opmupoBarh GpuU3MUECKHE MOAEIH IJIS 3a/1a4 TEIUIO0OMEHa U TEIUIONEPEHOCa B TEIIO3aIUTHBIX
MOKPBITHSAX;

. dbopMupoBaTh MaTeMaTH4eCKHE IOCTAHOBKH JUII MAaTeMaTHYeCKOro M IKCIIEPUMEHTAIbHOTO
MOJEJINPOBAHUSI IIPOLIECCOB TEINIOOOMEHA U TEIUIONEPEHOCa B TEIJIO3AIIUTHBIX TOKPHITUSX;

. COCTABIIATh YHMCICHHBIC MOJENM 337ad TeIIooOMEeHa M TEIUIONEepeHOca B TEIUIO3aIUTHBIX
MOKPBITHSAX;

* OCBaMBaTh HOBBIE MPEIMETHBIE 00IACTH, TEOPETUUECKHIE TIOIXObI U BEIYMCIUTENILHBIE METOIUKH;

. 3¢ (}EeKTUBHO HUCHONb30BaTh WHGOPMALMOHHBIE TEXHOJOTHM W KOMIBIOTEPHYIO TEXHUKY [UIS
TOCTHKEHUS! HEOOXOIMMBIX TEOPETUIECKHUX U MPHUKIIAJHBIX PE3yIbTaTOB.

BIIAJIETh:
* HaBBIKAMH CAMOCTOSITEIILHON pabOTHI;
* HaBbIKAMU KPUTHUYECKOTO M KOHCTPYKTHBHOTO aHAJIM3a MH(OPMAINH, IPUCYTCTBYIOIIEH B HAyYHBIX
MyOIMKAUsIX U B UHTEPHETE;
* HaBbIKAMH IOCTAaHOBKU U BBIYHCIUTEIHHOTO MOJEIHPOBAHMS 3a/1au a’dpo(u3ndeckodl MEXaHWKH,
MEXaHUKH JKUIKOCTH U Tra3a.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznienbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 Temnosas 3amura. Kiaccuduxauus. 6 2 6
AKTUBHBIE CIIOCOOBI 3aIUTHI. 9 2 6
3 BnusHue BayBa Ha TEIIOOOMEH. 6 3 8
Mertonst SKCHEPUMEHTAILHOTO
4 oTpezieNieHus pacnpeneneHun 6 2 6
TEII00OMEHa.
5 Temo3amuTHBIE TOKPHITHSL. 6 2 6

Ananu3 teruooomena u pabotsl T3I1 no
6 pe3ynbraraM IMOCJIEHOJIETHOIO OCMOTpa 6 2 7
cryckaembIx ammaparoB “Coro3”.

PagnanvoHHBIH croco0  3alUThl  Ha

7 6 2 6
COBPEMEHHOM JTarie.

Hroro wacos 45 15 45

[TonroToBka k 3K3aMeHy 30 gac.

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

4.2. CopaepxaHue AUCHUILTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 2 (Becennuit)




1. TerumoBas 3amuta. Knaccuduxanusi.

Knaccuduranus. [laccuBHast 3ammra. TemmoeMKOCTh W BHYTpEHHEE KOHBEKTHBHOE OXJIAXKICHHE.
Pagnannonnas 3amura. JIOCTOMHCTBA M HEAOCTATKH.

2. AKTUBHBIE CITOCOOBI 3aIUTHI.

[IneHoYHOE M MOPUCTOE OXJIaXACHHE. MEXaHU3M BO3IEHCTBHUS MMOJAYM ra3a B IMOTPAaHUYHBINA CIIOH
(BoyB) Ha TpeHHUE U TEIUIONEpeaady.

3. BausiHue BayBa Ha TEMI000MEH.

BnusiHue ¢u3nueckux CBOMCTB BIyBaeMOIO ra3a Ha TEINIOOOMEH. YHHUBepcalbHas 3aBUCUMOCTb JJIs
pacuera BIMSHHS BIyBa Ha TeriooOMeH. CpaBHeHHE 3()()EKTMBHOCTH HOPUCTOTO M BHYTPEHHEIO
KOHBEKTHUBHOTO OXJIa)K/ICHUSI.

4. MCTO,Z[BI OKCIICPUMCHTAJIBHOT'O OIIPCACIICHUSA pacnpez[eneHI/H‘/’I TEem1000MeHa.

Ontumu3anusi SKCHEPUMEHTAIBHBIX HCCICJOBAaHMH HAa OCHOBE IPHUMEHEHUS IPOTPAMMHBIX
koMmiutekcoB “Flow Vision” u “Aeroshape”. HarypHbie SKCTIEpUMEHTHI.

5. Tenno3amuTHbIE OKPHITHUS.

Terora (azoBeIx TepexofoB. DPQEKTHBHAS OSHTANBINS MaTepuasia, METOA €€ OMNpeclCHMUs.
lazudukanus wmarepuanoB. BrmsHue BayBa Ha  BenMUuHY AI(QQEKTUBHON  OSHTAIIBIHH.
Krnaccuduxanust Teruo3alMTHEIX MaTepHajoB MO ONPENENAIoIeMy MEXaHHU3MY pa3pyIICHUs.
Omnapnsromuecss Marepuaibl. Marepuaibl, XUMUYECKH pearupyronye ¢ HaOeraroIuM MOTOKOM.
I'padut. Kunernueckuii pexxum okucienus. [[pubikeHHOe ypaBHEHHE JIJIsl CKOPOCTH YHOCA.

6. Anaim3 teruiooomena u pabotsl T3I1 mo pesynpraraMm TOCEMONIETHOTO OCMOTPa CITyCKaeMbIX
anmaparos “Coro3”.

Ananu3 temnmooomena u paborel T3Il mo pesynpraram MOCIENOJIETHOTO OCMOTpa CITyCKaeMBIX
anmaparos “Coro3”.

7. PapuanimoHHBIi cI0CcO0 3alUTH HA COBPEMEHHOM JTarle.

Konnenuust TermoBoit 3amuTel anmapara “Croupans”. TemnoBas 3amurta anmaparoB “bBypan”,
“IHartn” u “Knunep”.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMON AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

yudeOHas ayTUTOpHsl, OCHAILEHHAS! KOMITBIOTEPOM U MYJIBTUMEAUHHBIM 000py/10BaHHEM (IIPOCKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JTEparypa
1. Teopus remnonpoBogHocth [Teker] / A. B. JIsikoB - M.I'ocrexusznar, 1952

1. Asnyeckuii B.C. u ap. «OcHOBBI Teionepeaayy B aBUAIIMOHHON M PAKETHO-KOCMHYECKON
TexHuke», M., Mamunoctpoenue, 1985r.
2. Iomexaes F0.B., FOpesnu @.b. «Temnosas 3amura», M., «Queprusi», 1967t



JomnonHurensHas aureparypa

1. B3aumoneiictBue MarepuainoB ¢ ra3oBeiMU loTokamu [ Teker]/b. M. ITankpatos, 0. B. [Tonexaces,
A. K. Pynsko , -M., Mammnoctpoenue, 1976

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

http://eqworld.ipmnet.ru/ru/library/mechanics/fluid.htm  Mup Maremarndeckux YpaBHEHHA

http://elibrary.ru/defaultx.asp poccuiickuii ”HPOPMAMOHHO-aHAIMTHYECKUI IOPTal B 00JacTu
HayKH, TEXHOJIOTHH, MEIUIIMHBI 1 00pa30BaHus, COJepKaIlnii pedeparsl U MOTHbIE TEKCTHI Oomee 19
MJIH HAay4HBIX CTaTeH U MyOIuKauui

www.mathnet.ru/ OO0wepoccuiickuii MaTeMaTHYeCKUi MopTal

http://www.netlib.org/na-digest-html/  Netlib, a collection of mathematical software, papers, and
databases

http://www.cfd-online.com/  Pecypc no Beraucnutensroi razoguaamuke CFD Online
http://arxiv.org/ Open access to 993,562 e-prints in Physics, Mathematics, Computer Science

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBICHUH 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

[akeTs! orcHOTO IporpamMmmuoro odecneuenus Microsoft Office (Word, Excel, PowerPoint).
9. MeToauyeckue yKazaHusi AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

YcnemHoe 0cBOCHUE Kypca TpeOyeT OOBIIONH CaMOCTOSTEIEHON paOOThHI CTyJCHTA.
CamocrosTenbHas paboTa BKIIFOUAET B CeOs:
— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI,

— mpopaboTKy ydeOHOro marepuana (IO KOHCIIEKTaM JIEKLIMH, CEMHWHApOB, y4eOHOH W HayyHOU
JUTEPATYpE).

PyKoBOJICTBO M KOHTPOJIb 32 CaMOCTOSITENILHOW pabOTOM CTylIEHTa OCYIIECTBISIETCS B PE3ybTare
WHIUBUAYaIbHBIX KOHCYIBTAllHN.

Kpurepriem kadecTBa BIIaJ€HUS MaTepuajoM CIY)KAT YMEHHE aHAIM3UPOBaThb W INPUMEHATH Ha
MPaKTHKE TOJyYCHHYIO Ha JICKIUAX HHPOPMAIIUIO COOTBETCTBYIOIIETO YPOBHS CIOKHOCTH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: Kocmuueckue rexnonoruu
dusTex-urkona ApokocMuueckux TexHomoruit
kadenpa adpou3ndecKoil MEXaHUKH U YIIPABICHHUS IBIXKEHUEM
Kypc: 1
KBaJupuKaAnus: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

Pa3paborunk: C.B. XKypwun, kann. ¢pu3.-MaT. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BAaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHITaMEHTaIbHBIC
Hay4YHbIC 3HaHUS B 001acTH (U3NKO-MATEMaTHIECKUX HAyK

OIIK-3 CriocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 00acTu npodeccuoHambLHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIMTEIHLHBIMHU
METOJaMH pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJyYaeMbIX PEIICHUN

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CnocobOeH WHCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl NPHU PEIICHUN HOBBIX 3a]ad, NPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIU

B pesyabrare wu3ydeHus auciuiuinHel «TermooOMeH M TEmIo3aluTa KOCMHUYECKHMX — allaparoB

00yJarouiCs JTOIDKEH:

3HAThb:

° (bYHZ[aMeHTaJ'ILHLIe MOHATHUA, MCTOABI U TCOPUU Temi000MeHa B TCIIO3aIUTHBIX IMMOKPBITUAX
¢ COBPEMCHHBIC METOAbI B aOPOTCPMOJUHAMUKE,
¢ COBPCMCHHBIC pPACUYCTHBIC W JOKCICPUMCHTAJIBHBIC MCETOAbI, MHCIIOJIB3YCMBIC IIpU pa3pa60TKe

TCILIO3aIIUThI.

yMeTh:

° peuiat MNPHUKIAAHBIC W TCXHOJOTHYCCKHUEC 3aJa4un TEII0OOMeHa W TCIUIOIICPCHOCAa B

TCIUIO3AIUTHBIX MTOKPBITUAX

° (1)OpMI/IpOBaTB (bHSI/II{GCKI/Ie MOACIN HJId 3aJa4 TEII000MeHa U TCIUIONICPCHOCA B TCIJIO3AIIUTHBIX

TMOKPBITUAX,

° q)OpMI/II)OBaTL MAaTCMaTU4YCCKUC TIOCTAHOBKH [JId MATCMAaTHUYCCKOIO MW SKCICPUMCHTAJIBHOIO
MOACIMPOBAHUS MIPOLIECCOB TerooOMeHa u TCIUIOMNIEPEHOCA B TCIJIO3AIIUTHBIX IMOKPBITUAX;
° COCTaBJIATh YHCIICHHBIC MOIACIIM 3aJad TEIIOOOMEHAa H TCILIONICPCHOCA B TCIUIO3alIUTHBIX

TMOKPBITUAX,

* 0CBaWBaTh HOBBIE MPEIMETHBIC 00JaCTH, TEOPETUUECKHUE TIOAXOIbI U BEIYUCIUTENbHBIC METOIUKY;
. 3G PEKTUBHO HCIOIB30BaTh HMH(MOPMAIOHHBIE TEXHOJOTHMM M KOMIIBIOTEPHYIO TEXHUKY IS
JOCTUKEHUSI HEOOXOIUMBIX TEOPETHYECKUX U MPUKIIAJHBIX PE3yIbTaToB.

BJIAA€Th:

* HaBBIKAMH CaMOCTOSTEIBHOM PabOTHI;

¢ HaBbIKaMU KPUTHUYCCKOI'O U KOHCTPYKTUBHOI'O aHAJIN3a I/IH(l)OpMaLII/II/I, HpI/ICYTCTBYIOH_[eﬁ B HAYYHBIX

MyOIMKaLUsIX U B MHTEPHETE;

° HaBbIKaMU TOCTAHOBKH W BBIYUCIIUTCIIBHOTO MOACIUPOBAHHA 3adaq aapoq)mnqecmﬁ MCXaHHKH,

MCXaHUKHU XXUAKOCTU U I'a3a.

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

Texy1uii KOHTPOJIb OCYIIECTBISIETCS B (POpMeE CaMOCTOSTENbHBIX pabOT MM TECTOB IO KXKJOH TeMe.




PykoBOACTBO M KOHTPOJIH 3a CAMOCTOSITENLHOW pPabOTO CTyIEeHTa OCYMISCTBISETCS B pPE3yJIbTare
aHallu3a WMTOTOB KOHTPOJBHBIX, CAMOCTOSTENLHBIX PabOT W TECTOB, a TakKXKe WHAWBUIYATbHBIX
KOHCYJIbTaIUH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBeAEeHHUA NIPOMEKYTOYHOM aTTecTalluu
o0y4yarommxcst

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

DK3AMEHALIMOHHBIN BUJIET Ne 1

1. TernoeMKoCTh U BHyTPEHHEE KOHBEKTUBHOE OXJIAXICHUE.

2. TernoTa (a30BbIX IEPEXOIOB.

3. TermoBas 3ammra anmnaparoB «bypam», «Llattm» u «Kounepy.

AK3AMEHALIMOHHBIN BUJIET Ne 2

1. Tazudukanus: MaTepuaios.

2. Pemenue 3aga4u TEMIONPOBOTHOCTH ISl TEJI C YHOCOM.
3. OmaBnsromuecs: MaTepUaIbl.

AK3AMEHAILIMOHHBIN BUJIET Ne 3

1. Kunetnueckuii pe>kuM OKUCTICHUS

2. BnusiHue BayBa Ha Benn4uHy 3(p)EeKTHBHOM SHTATBINY.

3. CpaBHeHue 3¢ GEeKTUBHOCTH TOPUCTOTO U BHYTPEHHETO KOHBEKTUBHOTO OXJIAXKACHUSL.

Kpurepun onennBanus

OLICHKA «OTJINYHO (10)» BBICTaBIISIETCS CTYZICHTY, MTOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEeMaTH3UPOBaHHbBIE, TIIyOOKHWE 3HaHMA y4eOHOH NpOrpaMMbl JAWUCHMIUIMHBL TpPU  OTBETE
9K3aMEHAIIMOHHOTO OMiieTa U OTBETE Ha BOIPOCHI IO IPOTrpaMMe AUCLUIUINHBL,

OLICHKa «OTINYHO (9)» BBICTABISIETCS CTYJACHTY, IOKa3aBIIEMy CHCTEMaTH3UpPOBAaHHbBIE, IIIyOOKHe
3HaHUSl y4eOHOH NporpaMMbl AMCLUMIUIMHBI MPH OTBETE 3K3aMEHALMOHHOro Ouiiera W OTBETE Ha
BOIIPOCHI 110 IIPOrpaMMe AUCLUILINHBL;

OLIEHKa «OTIMYHO (8)» BBICTABISICTCA CTYIEHTY, IOKa3aBIIEMY CHUCTEMAaTH3HMPOBAHHBIC, 3HAHUS
y4eOHOH IporpaMMbl JUCHUIUIMHBI TIPH OTBETE SK3aMEHALMOHHOTO OMjeTa M OTBETE HA BOIPOCHI 110
porpamMmme JUCLMILIHHBI;

OLIEHKA «XOpoIo (7)» BBICTABIAETCS CTYJIEHTY, €CJIM OH TBEpAO 3HAET Marepuall 3K3aMEHAIIMOHHOTO
Omiera, TpaMOTHO U IO CYIIECTBY M3JIaraeT €ro, yMeeT MPUMEHSATh NOTyYeHHbIC 3HAHUS Ha TPAKTUKE,
HO JIOITyCKaeT B OTBETE HEKOTOPBIE HETOUHOCTH;

OLIEHKa «XOpOILO (6)» BBHICTABISETCS CTYACHTY, €CIIM OH 3HACT MaTepHall IK3aMEHALMOHHOTO OWJIeTa,
[I0 CYILLECTBY H3JaraeT €ro, yMeeT NPUMEHATh IOJIY4YEHHbIE 3HAHUS Ha IPAKTUKE, HO JIOIYCKaeT B
OTBETE MHOI'O HETOYHOCTEW;

OLIEHKA «X0poIio (5)» BBICTABIISACTCS CTYJCHTY, €CJIM OH 3HACT MaTephall SK3aMEHAIMOHHOTO OHJIeTa,
M3JIaraeT €ro, yMeeT MPUMEHSThH MOJIyueHHbIC 3HAHWS HA MPAKTHKE, HE JOMyCKAaeT B OTBETE IPyObIX
OIITNOOK;

OLICHKA «yHOBJIECTBOPUTEIHHO (4)» BBICTABISIETCS CTYJCHTY €CIIM BO BPEMs OTBETa HK3aMEHAI[HIOHHOTO
Ounera OH moKazaj (parMeHTapHBIN, XapakTep 3HAHWH, HEJAOCTATOYHO MPaBHIbHBIE (HOPMYIUPOBKU
0a30BBIX MOHATHH, HO IpPH 3TOM OH BIAJAEET OCHOBHBIMH pa3feilaMu Yy4eOHOH IporpamMMbl,
HEOOXOAUMBIMHU IJI51 AajibHEHIIero 00y4eHus;



OLICHKA «YIOBJIETBOPUTEIBLHO (3)» BBICTABIAETCS CTYIEHTY, €CJIM BO BPEMs OTBETA SK3aMEHAIIMOHHOTO
Ourera OH IOKa3aj pa3pO3HEHHBIN XapakTep 3HAHWH, HEIOCTATOYHO NpaBHIbHbBIE (HOPMYIHPOBKU
0a30BbIX TMOHSATHH, HapyLIEHHE JIOTMYECKOH IOCIIEAOBATEIbHOCTH B HW3JIOKEHUH TPOrPAMMHOIO
Marepuaa, HO Ipy 3TOM OH BJaJeeT OCHOBHBIMM pa3/ieslaMH y4eOHOH NmporpamMMbl, HEOOXOIUMBIMU
JUI IajJbHEHWIIero oOy4eHUsI ¥ MOXET NPUMEHSTH HOIy4YeHHBbIE 3HAHMs MO 0o0pas3ly B CTaHAAPTHOU
CUTYyalluy;

OLICHKA «HEYIOBIECTBOPUTENbHO (2-1)» BBICTABISETCS CTYAEHTY, €CIM BO BpeMs OTBETa
9K3aMEHAIIMOHHOTO OWJIeTa, OH II0Ka3all, YTO HEe 3HaeT OOJblIeld YacTH OCHOBHOTO COJCpIKaHHS
y4eOHOH TpOrpaMMbl JIUCIMIUIMHBI, JOIyCKaeT TpyOble OMHMOKA B (OPMYIUPOBKAX OCHOBHBIX
MOHSATHH TUCHUIUIMHBI U HE yMEeT HCIOJIb30BaTh IOIYYCHHBIC 3HAHHS IPH PEIICHHH THUIIOBBIX
NPaKTUYECKHUX 3a7ad.

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

ITpu mpoBeneHMH YCTHOTO 3K3aMeHa oOywaromemycst npepoctasisercss 60 MUHYT Ha IMOATOTOBKY.
Onpoc oOyuaromierocst mo OWjeTy Ha YCTHOM 5JK3aMEHE HE JOJDKEH MpeBBIIIaTh ABYX
aCTPOHOMMUYECKUX YaCOB.

Bo Bpemsi mpoBeneHus 5K3aMeHa IPH MOATOTOBKE OTBETOB Ha OWIIETHI, OOydYarOUIMECs MOTYT
MOJIb30BATHCSl TPOTPAMMON TUCIMILUIMHBI, KOHCIIEKTAMH JIEKIUH, CEMUHApOB W JIO00OH Ipyroi
JIUTEPaTypOu.

Bo Bpems npoBefeHHS SK3aMEHa IpPU OTBETe OOYyYaloLIerocss Ha BONPOCHI MO OWIETy WM IO
MporpamMme JUCUUIUIMHBIL, OH HE MOXKET MOJb30BaThCSI KOHCIEKTAMHU JICKIUH M CEMHHApPOB M JIIOOOH
JIPYrOW JIUTEPATyPOU.



