MHMHOBPHAYKH POCCHUH
(epepanbHoe rocyiapcTBeHHoe 010/pkeTHOe 00pa3oBaTe/IbHOE yUpeX/ieHHe BBICLIero 00pa3oBaHust
«BanTuiickuii rocyiapcTBeHHbIi TexHuueckuii yuusepcuter «<BOEHMEX» um. [I.®D. YcTuHoBa»
(BI'TY «BOEHMEX» um. [I.®. YcruHOBa)
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PABOYAS ITPOI'PAMMA TN CHOUITVINMHBI
TEINIOOBMEHHOE OGOPYJIOBAHME

Hanpas/ieHue/criejia/1bHOCTb OATOTOBKH

Crieniain3anusi/npo¢uib/mporpaMMa noAroToBKH

24.05.02 TTpoeKTHpPOBaHHe ABUALIMOHHBIX U PAKeTHBIX JABUraTe/Iei

HDOEKTI/IQOBE‘IHHQ JKUAKOCTHBIX PAKeTHBIX anra‘reneifl

‘YpoBeHb BbICILIero 00pa3oBaHHs CrienjyaureT
®opma obyuenus Ounas
®dakynbTeT A PakeTHO-KOCMHY€eCKOH TeXHUKH

Beinyckaromas Kadeapa

Kadeppa-pa3padoTuuk padoueii nporpaMmsl

A8 IBUT'ATEJIN 1 SHEPI'OY CTAHOBKMU JIETATE/IbHBIX ATITIAPATOB

A8 IBUT'ATEJIU 1 SHEPT'OY CTAHOBKM JIETATEJ/IBHBIX AITITIAPATOB
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOT'PAMMA COCTABJ/IEHA B COOTBETCTBUY C TPEBOBAHUSIMU ®EJEPAJTIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOT'O CTAHJAPTA BBICIHIEI'O OBPA3OBAHUS (@I'OC BO)

24.05.02 IIpoeKTHpPOBaHKHe AaBHALJHOHHBIX U PAKeTHBIX /BUTaTe el
roj Habopa rpymmb: 2024
Iporpammy cocTaBui:
Kadenpa A8 IBUT'ATEJI 1 DHEPTOYCTAHOBKU JIETATEJ/IBHBIX ATIITAPATOB

JlokteBa CBetaHa CepreeBHa, K.T.H., IOLIeHT

ITporpamMma paccMoTpeHa

Ha 3aceflaHuK Kadezpbl-pa3paboTurKa

paboueii nporpammel A8 IBUTATEJIN 1 SHEPT'OY CTAHOBKHU JIETATEJ/IBHBIX AIIIIAPATOB
3aBenyrommii kadezpoit JleBuxun A.A., K.T.H., IOLI.

ITporpamMma paccMoTpeHa

Ha 3ace/lJaHWH BhIITyCKarollel Kadeapsl

A8 IBUT'ATEJ/IA 1 SHEPT'OY CTAHOBKMU JIETATEJ/IBHBIX AIIITAPATOB

3aBeyroiuii kadeapoii JleBuxuH A.A., K.T.H., J0L.
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PABOYAS ITPOI'PAMMA AU CHUITVIMHBI
TEINIOOBMEHHOE OBOPYJIOBAHUE

Paspesibl paGoueii mporpaMmal

1. JEJIN OCBOEHUA OVCLHATIINHBL

2. MECTO IMCHUIIIVHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXKAHUE JVICIUITJIMHBI

4. ©®OPMbI KOHTPOJIA OCBOEHMA JNCHUIT/IMHBI

5. YYEBHO-METOAMYECKOE 1 ”YHOOPMAILIMOHHOE OBECIIEYEHUE OVCLHUTIIVTHBI
6. MATEPAJIbHO-TEXHUYECKOE OBECITEYEHME JUCHWIT/IAHBI

ITpunoxenus K padoueii nporpaMme JJUCIUIIHHbI
¢ IIpunoxenue 1. AHHOTaLus paboueii porpamMmbl

o T[Ipunoxenue 2. TexHonoruu ¥ GopMbl 0OyUeHwHst
o [Ipunoxenue 3. PoH/BI OLIEHOUHBIX CPE/CTB



1. IIE/IX OCBOEHUSA JUCHUAITI/INHBI

Llenblo ocBOEHUS AUCLUILINHBI B/IsieTCsl GOPMHUPOBaHUe CIeAyONX KOMIIeTeHLIMM:

IICK-5 — croco6HOCTb TPOBOAMUTE PacuéThl MPOLIECCOB B PAKeTHBIX [BUraTessix, MPOYHOCTH U HA[EKHOCTU M3/le/IMi U MX COCTaBHBIX
3/1eMEHTOB

DOpMHPOBAHUIO KOMIETEHLIUH CITY)KHUT JOCTIKEHHe CIIefyIOLIUX Pe3y/IbTaToB 00pa3oBaHus:
IICK-5
3HAHUA:
Ha ypOBHe Tpe/ICTaB/IeHu:
* UIMeTb NPefCTaB/IeHHe O COCTOSIHUM U TIepPCIeKTUBAX Pa3BUTHsI TEIIO0OMEHHOTo 060pyj0BaHHUs
TIpeANpUSITHIL U MX KOHCTPYKTHUBHbIE 0COOEHHOCTH;
* IIPUHLAIBI iefCTBYS, THITBI TIPOMBILLIIEHHOTO TeryI000MeHHHOTo 060py/j0BaHHsT;
Ha ypOBHe BOCIPOU3Be/|eHHUsI:
* METOZAMKH TeIJIOBOrO KOHCTPYKTUBHOTO pacueTa fi/ist TeryiooOMeHHbIX armnaparos (TA) ¢ pa3nuyHbIMH
CXeMaMH /IBYDKEeHUsI TelIOHOCHTe el IpH (pa30BbIX MpeBpallieHusiX 1 6e3 HuX;
Ha ypOBHe MOHUMaHMsI:
* TIPOL|eCCHI, TIPOTEKAIOLIMe NPH Mepejjaue TeI/IOThl U MacChl B anraparax;
* BeIOOp Hanbornee 3 heKTUBHBIE PeKMMOB UX PabOTHI;;;
YMeHusi:
TeopeTHyecKue
* KOHCTPYKTHBHbIE, [TOBEPOUHbIe, TH/IPAB/IMUeCKIe U IPOYHOCTHBIE PACYETh TENJI00OMEHHHKOB,
CYIIM/IBHBIX YCTAHOBOK, CKPyOOepOoB, peKTH(HKALIMOHHBIX KOJIOHH, XOJIO/JM/IbHBIX yCTAHOBOK;
* BBIOOp OCHOBHOTO M BCTIOMOTaTe/IbHOTO 000DPY/[0BaHHSI.
MpaKkTHuecKue
* IPOU3BOJUTH MOBEPOUHbIH pacueT TA;
* BBITIO/IHSITh TM/IPaB/IMUeCKUi U TPOYHOCTHOMN pacueTsl TA;;;
HABbIKU:
* IPOBe/IeHHs] KOHCTPYKTHBHBIX, TOBEPOUHBIX, THAPABIMUeCcKUX pacueToB TA;
* BeiOOpa Haubosee addekTrBHOrO peXkiumMa paboTet TA.
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2. MECTO AU CIUIVIMHBI B CTPYKTYPE OOII BO

Iucuurnuaa TEINIOOBMEHHOE OBOPYJIOBAHUE siBrisieTcst JUCLMIUIMHOLN 00513aTe/IbHOM yacT 0/10Ka 1 mporpamMmbl
TIOZITOTOBKH 10 HarpasjieHno 24.05.02 [TpoexmupoeaHue asuayuoHHbIX U pakemHbIX 0guzamesell.

CogeprkaHue AUCLIATUIMHEI SIB/ISIeTCS IornueckuM npogomkennem gucuuiuind: TEPMOJUHAMMUKA, BBICIIIAA MATEMATHKA.

CogeprkaHye JUCLAIUIMHEI SIBISIETCS 0€HOB0ﬁ Ansa oceoenus aucuuiuinH: IIOATOTOBKA K ITPOLEAYPE 3AINNTHI U 3AIIIUTA
BBIITY CKHOM KBAJTMOUKAIIMOHHOU PABOTBI.

HpeABapHTeHLHLIe KOMITeTeHLINH, C(bOpMHpOBaHHbIE y 06yqa}0Lqeroc51 A0 Hayasia U3yuyeHus JUCLIATINHBIL

¢ OIIK-1 — CriocobeH nprMeHsITh eCTeCTBEHHOHAYYHbIe U OOLeHH)KeHePHbIE 1 SKCIIEPMMEHTa/IbHOT0 MCC/Ie0BAHMS /ISl PeLLeHHsT
UH)KeHePHBIX 3a/la4 PO(eCCHOHANBHOM /eSTeTbHOCTH

o OIIK-5 — CniocobeH pa3pabarbiBarh GH3HUecKre 1 MaTeMaTH4eCcKHe MOJe/H UCCIeyeMbIX MPOLIeCCOB, sSIB/IEHHH 1 00BbEKTOB,
OTHOCSILMXCS K NPO(heCCHOHANLHOMN Cepe [1eATe/IbHOCTH /11 pellieHNs] MH>KeHePHBIX 3a/au



3. CTPYKTYPA N COJEPXXAHUE NVCHUIIVINMHBI

OO6i1jast TPY0EeMKOCTb JUCLIUMIIAHBI COCTaBsieT 3 3.e., 108 u.

3.1. CopepxaHue (AUAAKTUKA) AUCLUIUIMHBI

AyauTOpHBIE 3aHATHS N
B KOHTaKTHOH dopme g ey
g8 5%
& £t | &%
= o g B E e
1 Q = I =3 g
& E E " KHX eHHUIL 2 ° g E E E 3 gE
] = A = g £ ge g
o Q ] E X g8
a = £8 z'8 "
g | °F | &
Q
=
5 9 Paspen 1. Knacc Krnacc 0 10 8 4 4 2 20
5 9 Paspen 2. Tensioo6MenHbIe anmaparbi. PeKyriepaTiBHbIe Terio0GMeHHbIe annapaTsl 1 yCTaHoBKH. KoxyxoTpyGHbie 37 20 10 10 17 20
Ter anraparsl.
5 9 Pa3pen 3. Ocm)vam 0 OCHOBBI IPOEKTHD Ter. IX arirnaparo.. [ToBepouHbIi, 37 20 10 10 17 20
W/IpaB/IMYeCKHii, MPOUHOCTHOI pacuer Terl.
5 9 Pazpen 4. Tun Te 060p; KOHTAaKTHOTO THIIA. 14 12 6 6 2 20
5 9 Pil3}i[2}l 5. xﬂ/lﬂl.lll/ll:ﬂl:le YCTaHOBKH. Dusnyeckue OCHOBBI nosy4yeHus Xxonoaa. Pacuet Tern006MeHHbIX anrnaparos 10 8 4 4 2 20
XOTOATBHBIX MAUIIVH.
Bcero 3a 9 cemecTp 108 68 34 34 40 100
Bcero no gucumninae 108 68 34 34 40 100
3.2. AyAMTOPHBIN NPAaKTHKYM
Ne Homep 1 HanmMeHOBaHHue O0BemMm,
Tema npakTHYeCKOro 3aHATHA
n/n pa3aena AUMCHUITHHBI ay/l. 4acoB
Ha3sHaueHue pa3/IMUHBIX BU/IOB TeIIIO0OMeHHOro 060pyA0BaHus, 06/1acTh UX IPUMeHeHUs B
1 |Pa3gen 1. Knaccuowukauust. p A o PYA ’ P 4
3aBHCHMOCTH OT Ha3HaueHHst ¥ 0COOeHHOCTel KOHCTPYKIWH.
2 V3yueHre KOHCTPYKTHBHBIX 0COOEHHOCTeH Teryio0OMeHHHUKOB PeKyIiepaTMBHOIO THIIA. 5
Pazzen 2. TermoobMeHHble  |PacyeT peKyrepaTUBHBIX TeII00OMEHHBIX alaparoB.
3 anrnaparel. V3yueHre KOHCTPYKTHBHBIX 0COOEHHOCTEH KOXKyXOTPYOHBIX Ternnoo6MeHHUKOB. Pacuer 5
KOXKyXOTPYOHBIX TerI000MeHHBIX arIaparoB.
4 IToBepOYHBI pacueT Tera000MeHHbIX anmapaToB 4
Pazgen 3. OcHOBBI =
5 I'mapaBiueckuii pacyeT TeIIo0OMeHHBIX aliapaToB 4
[IPOEKTHUPOBAHHUSI. =
6 [TpouHOCTHOM pacyeT TerI00OMEHHBIX arllapaToB 2
Pazpen 4. Tun .
H3yveHre KOHCTPYKTHBHBIX 0COOEHHOCTEH TeriooOMeHHBIX armapaToB KOHTAKTHOTO THUIIA.
7 |rermoo6MeHHOrO 6
PacueT KOHTaKTHbBIX TET/IO0OMEHHHKOB.
06opyzoBaHusI.
8 Pasgen 5. XonopunbHele V3yveHre KOHCTPYKTHBHBIX 0COOEHHOCTEH XOMOAU/IBHBIX YCTaHOBOK. PacueT Xo/moAMIbHBIX 4
YCTaHOBKH. YCTaHOBOK.
Bcero 3a 9 cemecTp 34
3.3. CamocrosTenbHas padora crygenra (CPC)
Ne Homep u HauMeHOBaHHue O6bem,
Copep)xaHue y4eGHOro 3ajaHus
n/n paspena JUCHUIUITHHBI 4acos
V3yueHne rpejyCMOTPEHHBIX IPOrPaMMO AKTUUeCKUX e/[HUL] [10 KOHCIIEKTaM JIeKLUi U
1 |Pa3gen 1. Knaccudukanysi. Y PEAY p porp A AHITL a 2
PpeKoMeH/lyeMOoM IuTepaType
2 Pazgen 2. TerutoobmeHHble  (VI3yueHne IpeyCMOTPEHHBIX TIPOrPAMMOM JUIaKTUUECKUX eAMHHL] TI0 KOHCIIEKTaM JIeKLUH 1 17
armnaparsl. peKoMeHyeMoii iuTeparype. BhinosHeHHe KypcoBoii paboTsl.
3 Pasgen 3. OcHOBBI V3yueHue rpelyCMOTPeHHBIX IPOrpaMMOi JUIaKTHUeCKUX e/JMHUL] [10 KOHCIIeKTaM JIeKLIUI 1 17
[IPOEKTHUPOBAHHUSI. peKoMeH/yeMoit iuTeparype. BhinoHeHre KypcoBoii paboTsl.
Paszen 4. Tn V3yueHue rpejyCMOTPeHHBIX IPOrPaMMOi aKTUUeCKUX e/JMHUL] [10 KOHCIIeKTaM JIeKLIUI 1
4 |Teryioo6MeHHOTO ez:Me eprg nmep ATVDe porp A AV = 2
06opyzoBaHusI. P HAY patyp
5 Paspen 5. XonopunbHele V3yueHue rpelyCMOTPeHHBIX IPOrpaMMOi JUIaKTHUeCKUX e/JMHUL] [10 KOHCIIeKTaM JIeKLIUI 1 2
YCTaHOBKH. peKoMeHJyeMol iuTepaType
Bcero 3a 9 cemecTp 40
3.4. KypcoBasi padora
INEPUOJ,
NCIIO/THEHUA| IVIAHUPYEMOE
COJJEP)XAHUE J3TAITIA
(aepenn BPEMHJI (uac)
cemecTpa)
Oran 0. Jtan 1. Ha3HaueHne pa3nnuuHbIX BUOB TelIo06MeHHOro 060pyjoBaHust, 06/1acTb UX
[IpYMeHEeHHs B 3aBHCHMOCTH OT Ha3Ha4eHHsl 1 0COOeHHOCTel KOHCTPYKLMY. HarcaHye nosicHuTe IbHOR 3-4 3
3aIUCKU.
Orar 0. Jrar 2. TeryioBo# pacuert. 5-7 4
Orar 0. Jrar 3. KOHCTPYKTUBHBIN pacyert. 8-9 4
Otan 0. Dran 4. 'mjpaBIuuecKuii pacyer. 9-10 4
Otan 0. Dran 5. 3akmoueHue. OdhopmieHe MOSICHUTeIbHON 3aliCKU. 11-12 3
Bcero 3a 9 cemecTp 18

4. @OPMBbI KOHTPOJIsA OCBOEHUSA JUCIIUIL/INHBI

CEMECTP HEJIE/TI CEMECTPA
1[2]3 4 5] 6 [7]8 9 10 [11] 12 [13[14]15] 16 17
9 TexK IIP TexkK | [P KP IIP aud. 3au.

YcnoBHbIe 0003HAUEHUS:
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o JIP — auarHoctuueckast pabora;

o TekK — BOMpPOCEI /17151 TEKYIL{Ero KOHTPOJIS;
e KP — kypcosas pabora;

o nud. 3au. — fudbepeHIPOBaHHbIN 3aUeT.

TeKyLuii KOHTPOJIb YCIIeBAeMOCTH CTY/AEHTOB IPOBOAMTCS B JUCKPETHbIE BpeMeHHbIe HHTePBa/Ibl B CIeAYIOMX hopmax:
[UarHoCcThUueckas pabota;
BOIIPOCEI /151 TEKYIL|Ero KOHTPOJIs;
KypcoBasi pabora.

ITpoMeKyTouHas aTTecTaLus IIPOBOAUTCS B hopMax:
i bepeHIIPOBaHHBIH 3aUeT.

7 27455



5. YAEBHO-METO/JJUYECKOE 1 MTHO®OPMAIIMOHHOE OBECIIEUEHUE
JUCIATUTAHBI

5.1. OcHOBHas MTepaTypa No AUCLMITIMHE:
1. B. B. Caxus. . Terutoo6meHHsIe anmapatel. CI16.BI'TY "BOEHMEX" um. [I. ®@. YctunoBa, 2010, 351. pec.
2. B. JI. Epodees, A. C. IIpsixu, I1. [I. CeméHoB. Ternotexuuka. T. 1 TepmoanHamuika 1 Teopusi Teroobmena. Mockga: FOpaiit, 2020, a71.
pec.
3. 1O. B. Anuckesuu. . [Ipubops! 1 MeTozb! H3MepeHust TeruioTexHUueckux BesrunH. CI16.BI'TY "BOEHMEX" um. [I. @. YctuHosa, 2012,
3/1. pec.
5.2. [lononHUTe/bHAS JIUTEpaTypa Mo AUCLUTUINHE:
He TpebyeTcst.
5.3. Ilepuopuueckye U3aHus:

He TpebyIoTCsI.

5.4. TlepeueHb pecypcoB UH(OPMALIMOHHO-TEJIEKOMMYHHUKALMOHHOM ceTd "HTepHeT", He0OXOAUMBIX /ISl OCBOEHHS! JUCLIUIIUHBI, 3IEKTPOHHBIE
61O/IMOTeUHBIe CHCTEMBI:

1. http://e.Janbook.com — 3bC JlaHsb;
2. https://urait.ru — O6pa3zoBarenbHas riatdopma «HOpaiiT». 171 By30B U CCY30B.;
3. http://library.voenmeh.ru/jirbis2 — ®ynnamenranbHas 6ubmoreka BITY «BOEHMEX» um. [I.®. YcTuHOoBa.
CoBpeMeHHbIe NIpoeCcCroHabHbIe 6a3bl JaHHBIX:
1. https://rusneb.ru — HaipioHanbHast anektpoHHas 6ubnuoreka (H3B);
2. https://cyberleninka.ru/ - HayuHast a5ekTponHas 6ubnuoreka « KnbepieHnHka»;
http://www.rfbr.rw/rffi/ru/library - ITonHoTekcTOBast 3/eKTpoHHast 6ubnuoreka Poccuiickoro $hoHza GyHAaMEHTaIbHBIX UCCIeJOBaHU.
WHdopMaLoHHbIEe CIIPAaBOYHBIE CHCTEMBI:
1. Texakcnept — IHpOpMaI[MOHHBIN TOPTa/l TEXHUYECKOTO peryMpoBaHust: Hopmel, paBuita, cTangapTsl PO;
2. http:/library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B[l TOCToe cobcTBeHHol reHepatyu BT TY
"BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncynsrantIlntoc- nH$opMaLMoHHBINM MOpPTa MpaBoBOi HH(OpMaLMH.
5.5. ITporpammHoe obecrieueHue:
He TpebyeTcst.

5.6. HbopManoHHbIe TeXHOJIOTHH:

B3anMozielicTBHe ¢ obyuaromumucs nocpeacrsom DUOC Moodle BI'TY «BOEHMEX» um. [1.®. YcTuHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUWE JUCHUAII/INHBI

6.1. JIeKLIIOHHbIE 3aHATHS:

CrielMaTM3UpOBaHHbIe TPeOOBaHMS M0 000PYJOBAHUIO OTCYTCTBYIOT; ayJUTOPHS C TI0CaZ0YHBIMH MeCTaMU 110 KOJIMUECTBY CTYEHTOB;
Jl0CKa.

6.2. IIpakTHUYeCKHe 3aHATHUS:

CrieLjia/IM3MpOBaHHble TPebOBaHusI 110 060PY[OBaHUIO OTCYTCTBYIOT; ayAUTOPHS C OCA/J0UYHBIMU MECTAMH T10 KOJIMUECTBY CTYZEHTOB;
JloCKa.

6.3. IIpouee:

1. pabouee MecTO TperogaBaTesisi, OCHaI|eHHOe KOMITBIOTEPOM C OCTYTIOM B VHTepHerT;
2. paboure MecTa CTY/IEHTOB, OCHAIIIEHHbIE KOMITLIOTEPAMH C JOCTYIIOM B MIHTepHeT, npejHa3HaueHHbIe [Jist PA0OThI B 3/IEKTPOHHOMN
obpa3oBaTesibHOM cpefe.

9 27455



TIpunoxenue 1
K paboueii nporpaMme JUCHHILTHHBI
TEIVIOOBMEHHOE OBOPY/IOBAHUE

AnHoTanus paboueii MporpamMMsI

Jucyynimia TEINTOOBMEHHOE OBOPYIOBAHUE siBisieTcst AUCLMIUIMHON 06s3aTebHOM vyacTH Guioka 1 mporpammel
MOATOTOBKY TI0 HarpasieHuio 24.05.02 [IpoekmupogaHue aguayuoHHbIX U pakemHbix 0guzamenell. JJucuunvHa peanusyercs Ha dakynsrere A
PakeTHO-KocMuuecko TexHukd BI'TY "BOEHMEX" um. [1.®. YcruHoBa Kadezpoit A8 [OBUTATEJIM W SHEPIOYCTAHOBKU
JIETATEJIBHBIX ATIITAPATOB.

[JuciunivHa HaljesieHa Ha GOpPMHUPOBaHKUe KoMnemeHyuil:
[ICK-5 crioco6HOCTb TPOBOAXTE PAacUEThI IPOL|ECCOB B PAKETHBIX ABUIaTeJIsIX, IPOYHOCTH U HAZIEKHOCTH M3/e/IMH U MX COCTABHBIX /IEMEHTOB.

Copep>xaHue AUCLIMIUIMHBI OXBaThIBaeT KPyr BOIIPOCOB, CBsI3aHHBIX C Pa3pabOoTKON M 3KCIUIyaTallyeil Ternioo6MeHHOro 060pyAOBaHMUs, OL|eHKH
rapamMeTpoB paboThl SHEpPreTHYeCKHX yCTaHOBOK.

HporpaMMoﬁ AUCLHUIIMHBI TPElyCMOTPEHBI C/1eyIol1e BU/AbI KOHTPOJIA:

TeKymuif[ KOHTPOJIb YCIIeBA€MOCTH CTY[€HTOB ITPOBOAWUTCA B JUCKPETHbIE BDeMeHHbIe MHTEPBa/Ibl B C/IeYIOINX d)opmax:
¢ [OHAarHoCTHh4ecKas pa60Ta;
® BOIIPOCHI 1 TEKYIETr0 KOHTPOJIA;

e KypcoBas pabora.

ITpoMeKyTouHas aTTecTalus IIPOBOJAUTCS B hopMax:
o nuddepeHIIPOBAaHHBIH 3a4eT.

OO611jast TPYAOEMKOCTh OCBOEHUS AUCLIMIUTHBI COCTap/sieT 3 3.e., 108 u. IIporpaMmoli AUCLUIUTHHBI TIPEAYCMOTPEHBI JIEKIIMOHHBIE 3aHATUs (34
4.), TIpakTHUeckue 3ausaTus (34 4.), camocrosiTesibHast pabora cryzeHTa (40 u).
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TIpunoxenue 2

K paboueii porpaMme JHCHHITHHBI
TEIVIOOBMEHHOE OBOPY/IOBAHUE

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHMA

PekoMeH/JAI[UHU M0 0CBOEHUI0 AUCLUIIMHBI JJISI CTYA€HTa

TpyA0EeMKOCTb OCBOEHHUS JUCLUIUIMHEI cocTasieT 108 u., u3 HUX 68 4. ayAUTOPHBIX 3aHATHH, 1 40 4., 0TBe/IleHHbIX Ha CAMOCTOSITE/IbHYIO

paboTy cTyzeHTa.

PeKOMEHAaL[I/II/I 10 pacripejesieHuo y‘{EGHOFO BpeMEHH 110 BUJaM CaMOCTOSITe/TbHOMN pa6OTLI W pasfiesiaM JUCLHUIVIMHBI IIpUBEJI€HbI B

Tabsrie.

KOHTpO/Ib 0CBOEHMSI AWCLIMIINHBI TIPOM3BOAUTCS B COOTBETCTBUM C IToN0KeHHEeM O TeKylleM, pyOeXXHOM KOHTpOJIe YCIieBaeMOCTH U

MPOME>KYTOUHO# aTTecTaluy 00yYarommxcs.

@DOopMbI KOHTPOJIS ¥ KDUTEPUH OLIeHHBAHKS NIPHBe/ieHbI B PUIoKeHNH 3 K Paboueli mporpamme.

HaumeHoBaHue paGoTbI Pekomenjyemas juTeparypa prm:gzxomh’
Paspen 1. Knnaccudukanus.
B. B. CaxwH. . Termoobmennbie anmaparst: CI16.BTTY
VI3yueHue rpeflyCMOTPEHHBIX IPOrPaMMOi UJaKTHUeCKUX "BOEHMEX" i [T, ®. Yerurosa, 2010 (1)
e/IHHUL] [10 KOHCIIEKTaM JIeKLUil ¥ peKOMeH/lyeMoii iuTeparype B. JI. Epogees, A. C. TIpsxi, T1. /l. Ceménos. 2
AHHI i p HAY paTyp Tennorexnuka. T. 1 TepmoarHamuKa U Teopust
teryioobmena: Mockga: FOpaiit, 2020 (c.287-304)
Wroro no paspeny 1 2
Paspen 2. Tensioo6MeHHbIe anmaparbl.
B. B. CaxuH. . TernoobmenHble anmaparbl: CII6. BT TY
V3yueHue rpeyCMOTPEHHBIX IPOrPAMMON JUJaKTUUeCKIX "BOEHMEX" um. [I. ®. Ycrunosa, 2010 (1-4)
e/IMHML] 110 KOHCIIeKTaM JIeKLIMH U peKOMeHlyeMoi iuTeparype. B. JI. Epodees, A. C. IIpsxus, I1. [l. CeméHOB. 17
BbInosiHeHe KypcoBoii paboThl. Tennorexnuka. T. 1 TepMoarHaMUKa U TeOpUs
terioooMeHa: Mocksa: FOpaiit, 2020 (c. 287-304)
Wroro no pasgeny 2 17
Pasaen 3. OCHOBBI NPOEKTHPOBAHUS.
B. B. CaxuH. . TernoobmenHble anmaparbl: CII6. BT TY
"BOEHMEX" um. [I. ®. Ycrunosa, 2010 (2-6)
ViayueHHe MpelyCMOTPEHHEIX POTPAMMO3 AHAAKTHYECKAX FO. B. AHuickeBuu. . [Ipubopbl ¥ METOZBI U3MEPEeHHsT
C/TUHHL| TIO KOHCTICKTAM JIeKLIiA 1 PEKOMEH/YeMoi JTepaType TeriorexHnIeckux BeruunH: CI16.6I'TY "BOEHMEX" nm. 17
BrInosiHeHHe KypcoBoii paboThl - A. . Yerurosa, 2012 (2-4)
’ B. JI. Epodees, A. C. Ilpsixus, I1. /. CeméHOB.
Tennorexnuka. T. 1 TepmoarHamuKa U Teopust
teryioobmena: Mockga: FOpaiit, 2020 (c.287-304)
Wroro no paspeny 3 17
Paspesn 4. Tun Tenyioo0MeHHOro 000pyJ0BaHUA.
VI3yueHue rpeflyCMOTPEHHBIX IPOrPaMMOi UJaKTHUeCKUX B. B. CaxuH. . TernoobmenHble anmaparsl: CII6. BT TY 5
e/[HUL] [10 KOHCIIEKTaM JIeKLUi1 ¥ peKOMeH/lyeMoii iuTeparype "BOEHMEX" um. [I. ®. Ycrunosa, 2010 (5)
Wrtoro no paszgeny 4 2
Paspaesn 5. XonoauabHble yCTAHOBKH.
V3yueHwe rpejyCMOTPEHHBIX IIPOrPAaMMON JAaKTHUeCKIAX B. B. CaxuH. . Termoo6menHsle armapatsi: CI16.BI'TY 2
e/IMHML] 110 KOHCIIeKTaM JIeKLIUH U peKOMeHlyeMoM JiuTeparype "BOEHMEX" um. []. ®. YcrunHosa, 2010 (5)
Wroro no paspeny 5 2
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TIpunoxenue 3
K paboueii nporpaMme JUCHHILTHHBI
TEIVIOOBMEHHOE OBOPY/IOBAHUE

®OH/] OHEHOYHBIX CPEJICTB

CDOH'Z[ OLIeHOUHBIX CPe/ICTB, MO3BOJIAOLIME OLIEHUTDL Pe3y/IbTaThbl 06yquI/IH 1o AaHHOI‘/II AUCHUIVIMHE, BKIIFOUAOT B cebst:

e uMarHocTHYeckas pabora

*  BONPOCHI /s TEKYIL|Er0 KOHTPOJISE;
e KypcoBasi pabora;

o nuddepeHLPOBAHHbIN 3aueT.

KpuTepun orjeHMBaHusA

JuarHoctuueckas pagora
[uarHoctryeckas pabora npoBoautcs B popme tecta B8 SMOC Moodle:

e IIpU NPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOMPOCOB - He aTTeCTaLys;
e IIpH IIpaBUILHOM OTBeTe Ha 60% BOmpoCoB u Gosiee - arTecTaLysi.

Bomnpocs! A/is1 TeKyIero KOHTPOJIs
CTyzleHT J0/DKeH NpaBU/IbHO OTBETHTh Ha OJJMH//jBa BOIIpOCa MperioziapaTeisi 110 TeMe IPaKTUUeCKOro 3aHsITHS.
ITpyMepHBI CIICOK BOIIPOCOB pacrionoxkeH B Y MK AUCIUIUIMHBL.

KypcoBas pa6ora

Kypcosast pabora rpeficTap/sieTcs B 1e4aTHOM BH/ie B popmare, COOTBETCTBYIOMNM «I10/10)KeHHIO TI0 CofiepKaHuio, 0(hOpMIIEHHIO,
OpraHu3alliK BBIMOTHEHUS U 3alUThl KyPCOBBIX MPOEKTOB U KYpCOBbIX pabot BI'TY.
- OLjeHKa «OT/IMYHO» COOTBETCTBYET: ITPAaBUIBHO BBITTOJIHEHHOMY U oopMieHHOMY TeKcTy KP; rpaMOTHOM ¥ JIOTHUHOM ITpe3eHTalvH,
oTpaykarolljell Lie/Ib U pellleHre OCHOBHbIX 3a/lay, I0CTaB/IeHHbIX U pellieHHbIX B KP; ueTKoMy, I0rMUHOMY [JOK/IaAy 10 CyTH 3aiiuiiaeMoit KP;
TI0/IHBIM OTBeTaM CTYZieHTa Ha BCe BOIPOCHI, 3a/jaHHble NPero/aBaTesiMy, BXOJSALIMMU B KOMUCCHIO.
- O1jeHKa «XOpOLII0» COOTBETCTBYET: MPABU/IBLHO BHITIOJIHEHHOMY U 0opMieHHOMY TeKCTy KP; rpaMOTHOM Ipe3eHTaLMK ¢ HebOobIINM
HapylleH’eM JIOTUKU U KOMITOHOBKH TIpe/iCTaB/IeHus] pe3y/bTaToB, OTpakarolLlell Liesib 1 pellleHre OCHOBHBIX 3a/ja4, MOCTaB/IeHHbIX U PelleHHbIX
B 3amuujaemoi KP; foknazsy no cytu samuijaemoi KP, ¢ HapylleHueM JIOTHKU [Ipe/iCTaB/IeHuUs MaTepHasa; Hello/IHOMY OTBeTy Ha OfJUH U3
BOIPOCOB, 3a/laHHBbIe TperofiaBaTe/siM1, BXOASAIIMMUA B KOMUCCHIO.
- OLieHKa «y/|0B/IeTBOPUTE/IbHO» COOTBETCTBYeT IPaBU/ILHO BBIIOJIHEHHOMY U oopMiIeHHOMY TeKcTy KP; rpamMoTHOI npe3eHTaluy C
HapylleH\eM JIOTUKU U KOMITOHOBKH TIpe/iCTaB/IeHus] pe3y/bTaToB, OTpaskarolLiell Lieslb 1 pellleHre OCHOBHBIX 3a/ja4, M0CTaB/IeHHbIX 1 PelleHHbIX
B 3amuijaemMol KP; He rpefjocTaB/ieHHIO B paMKax I0K/1ajia OAHOI 13 ocHOBHBIX 3afau KP, c HapyllleHreM JIOTUKY Npe/iCTaB/leHusl MaTepyana;
OTCYTCTBUIO OTBeTa M/IM HelpaBW/IbHBIM OTBEeTaM Ha HeCKOJIBKO BOTIPOCOB, 3a/laHHBIX MperojaBaTessiMU, BXOJALMMU B KOMUCCHIO.
B cinyuae, ecnu cTyAeHT MOATOTOBUII K 3alllUTe Npe3eHTalllio, He COOTBETCTBYIOLIYIO cofepyKaHuto 3aiuijaemoil KP, B pamkax foknaza He
TIpeZICTaBU/I OCHOBHBIE pe3ysibTaThl 3aiuiiaemMoii KP, He OTBeTU/I HU Ha OfIMH 13 NPe/JIO’KEHHBIX TperofiaBare/isiMi BOTIPOCOB, TO BBICTaB/ISETCS
OlleHKa "He 3aluTha".

JMuddepenppoBaHHbIi 3aueT

[17151 IOJTyUeHHs OLIeHKU «3auTeHO - Y/J0B/IETBOPHUTEILHO» CTYZIEHT LOJ/DKeH BBIITOJHUTE TECT M OTBETUTh He MeHee ueM Ha 60% BompocoB
(8 Tecte 20 BOrpoCOB).
J17151 TIO/TyYeHwsI OLIEHOK «3a4TeHO - XOPOILIO» U «3aUTeHO - OTVIMYHO» A depeHIMPOBaHHbIN 3aueT POXOUT B popMe OTBETOB Ha JBa
TeopeTUUeCKUX Borpoca 1o 6usery. OLieHnBaeTCsl MOJIHOTA U NIPaBU/IBHOCTb OTBETa 110 Gusery.
OlleHKa «3auTeHO-XOPOIIIO»: OTBET 10 Ouiety He MeHee 80% TI0 KaXkJOMY BOTIPOCY.
OLieHKa «3a4TeHo - OTVIMYHO»: OTBeT T10 OuieTy He MeHee 80% 110 KaX[0MY BOIPOCY, OTBETHI Ha 2-3 JOMOJIHUTE/IBHBIX BOIIPOCA U3 CIIUCKA CO
CTereHbI0 TO/THOThI OTBeTa He MeHee 50% 110 KaXKAoMy.
OrleHKa "He 3auTeH0" CTaBUTCS, eC/IU CTYAEHT OTMeTU/ MeHee yeM Ha 60% BoripocoB Tecta (B TecTe 20 BONpOCOB).
Bornpocs! pacnionoxxensl B YMK AUCLUTUIMHBL
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IMacriopt (oH/A OL|EHOYHBIX CPe/CTB

KYPC

CEMECTP

HaumeHoBanue Ppa3fesioB U JUJAKTUYECKHUX eTUHHUL]

BCEI'O

AyaMTOpHBIEe 3aHATHSA
B KOHTAaKTHOU (hopme

BCEI'O
Jlekuuu
IIpakTHueckue
3aHATUSA

CamocrosTenbHas
pabora CTyAeHToB

dopmupyemas
KoMmeTeHIus, %

IICK-5

HAVMEHOBAHUE
OLIEHOYHOI'O CPEJCTBA

Pazgen 1. Knaccudukanus.

10

N
(=}

Bornpocst
A
TeKy1lero
KOHTPOJIS

Paspen 2. Tensi000MeHHbIe anmaparkl.

37

20 10 10

17

20

Bomnpocst
IUIst
TeKy1Ilero
KOHTpOJIs1

Paspaen 3. OCHOBBI IPOEKTHPOBAHUSA.

37

20 10 10

17

20

Bormpocsl
ISt
TeKyIL|ero
KOHTPOJIS,
Kypcosas
pabora

Paspesn 4. Tun Tenyioo6MeHHOro 000py0BaHuUs.

14

12 6 6

20

Bonpocsl
LISt
TeKy1ero
KOHTPOJISL

Paspen 5. Xo/10u/IbHbIE YCTAHOBKH.

10

20

Bornpocst
A
TeKy1lero
KOHTPOJIS

Bcero 3a 9 cemecTp

108

68 34 34

40

100

Bcero no auciuminHe

108

68 34 34

40

100

13
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Kpurepun orjeHuBaHusA

IICK-5
Bonpocbl 0mKpbimo2o muna:
Ne 1 Ha CKOJIBKO TPy IO IIPUHLMIY JeHCTBUS Ae/sTCS BCe TeryIo0OMeHHbIe araparhbl?
Ne 2 Tlepes Bamu racTHHUATBIN TETUIO0OMEHHBIH armapar? (BepHO/HEBEPHO)

17 -2

000000
000000
lo00000]
1 "Hooooool
000000
000000

e T e,

)

e T ammnn.

Neo 3 BepHo /i, uto B 6ap6oTakHbIX abcopbepax MOBepXHOCTb CONPHUKOCHOBEHHS (a3 NpeicTaB/sieT co60i pacIibl/IeHHe XU/KOCTH B Macce ra3a Ha MeJIKue
Karm?
Ne 4 BepHo /M c/efytolliee yTBep)KJeHue:

"TIpenMyILjeCTBaMK CIIMPasIbHBIX TEIIO0OMEHHHKOB SIBJISFOTCS] KOMIIAKTHOCTb, KOTOpast obecrieunBaeTcsi 60sIblIel TOBEPXHOCTBIO TeriooOMeHa B e/jUH
06bema 110 CPaBHEHHIO C MHOTOXOZ0BBIMHU TPyOUaThiMK Terioo6MeHHHUKAMH TTPH O/JHAKOBBIX KO3((HIMeHTaX TelyIoNnepesaun, a Takke MeHbliiee
ry/ipaBluuecKoe CONPOTHBIIEHHe [JIsl IPOX0/ia TelI0HoCUTe el

Ne 5 B MHOTOKODITYCHBIX BBIIIAPHBIX YCTAaHOBKAX SKOHOMMS 1apa OCTUTAeTCsI 3 CUeT YBeIMUeHHsI TIOBePXHOCTH TeIlylooOMeHa (za/HeT)?

No 6 Bo/IBIIMHCTBO pereHepaTHBHBIX TEIIOOOMEHHHKOB paboTaeT 110 MPUHLIUITY MepHOANYeCKOro AeicTBus? (fa/HeT)

Ne 7 Amnmapar, B KOTOPOM Iepefiaya TeIyIoThI OT OHOTO TeIIOHOCHUTeIS K JPYTOMY IIPOUCXOAUT, C IIOMOLIBIO TeII0aKKyMYJIHPYIOIiel HacafKu
Ha3bIBaeTCsl pereHepaTBHBIM?

Ne 8 BepHo /1 criefiytoltiee yTBepKzeHue:

"[ToHsITHe TEMIOEMKOCTH BBe/T B HAyKy aHIIMUCKUM ¢u3uk Biisk B 1760 roxgy B cinepyoteli popmynupoBke: «TernioeMKOCTb BelljeCTBa pPaBHa KOJTMUeC]
TeIJIOThI, KOTOpasi HeobXoArMa [JIsi HarpeBaHUs WU oxnaxkaeHus Tena Ha 1 °C (1 K)"
Ne 9 YpaBHeHUe COCTOSIHUS H/leabHOTO Ta3a UMeeT BU/J:

Ne 10 ITepes Bamut opocUTe/IbHBIN TETJIO0OMEHHbIH armapar? (BepHO/HeBepHO)

BOnpOCbl 3aKpblmoeo muna:
Ne 1 Bosnee y,Z[OGHBI AJIA YACTKU ¥ KOMITOHOBKHU ITOBEPXHOCTHU Harpesa TeII000MeHHbIe arraparkl...

1) koXKyxOTpy6OuaThie ¢ IPSMBIMU TPyOamMu

14 27455



2) KoXKyxoTpybuatsle ¢ V - 06pa3HbIMU TpyOaMu
3) naacTUHYaThie ¢ NPOGUIMPOBAHHBIMY JIMCTAMU

4) KoKyxoTpybuarbiec W- 06pa3HbIMU TPyDaMu
Ne 2 BapabaHHble CyLIMIbHbIE YCTAHOBKH LieflecooOpa3Hee BCero MpUMeHSITh IS CYLLKH...

1) pacTBOp C BBICOKO# Ha4a/IbHOW BIaYKHOCTHIO
2) TOHKHX I'MOKMX MaTepHraioB
3) MACCHBHBIX LITYYHBIX 3ar0TOBOK

4) CBIMyYMX JUCTIEPCHBIX MaTepHasIoB
Ne 3 B cityuae ecii BO3/yX HarpeBaeTcsi fIIMOBBIMH ra3aMH, TO 0OBIUHO...

1) He UMeeT 3HaUeHHs, Ky/ia NOAATh BO3ZyX, a Ky/a ra3s
2) BO3AyX MOAAIOT B MEXTPYOHOE MPOCTPAHCTBO, a [bIMOBBIE Ta3bl B TPyOHOe
3) BO3A4yX HUKOI/]A He HarpeBaioT razoM

4) Bo3/[yX MOJAIOT B TPyOHOE POCTPAHCTBO, a /ibIMOBbIE rasbl B MEXXTpPyOHOe
No 4 B MeXXTpyOHOM IPOCTPAHCTBE KOXKYXOTPYOUaThIX TeNI000MeHHBIX arlliapaToB yCTaHAB/IMBAOT [1ePErOPOJKH:

1) ans 3afiep)KaHus TEIUVIOHOCUTesl BHYTPH arnmnapara
2) [J1s1 KOMITeHCALK TeMITIepaTyPHbIX y/THHeHUH
3) AJ1s1 KOHTPOJISL 32 PACXOZOM TeIIOHOCUTe ISt

4) C LIeJIbIO YBe/IMUEeHUsA CKOPOCTHU TEeIJIOHOCUTE/IA
Ne 5 B KauecTBe TeIIOHOCUTeJIS B 6apa6aHHbe CYLIW/IBbHBIX YCTAHOBKAaX MUCIIO/Ib3YHOT...

1) TorouHsIe rasbl
2) rops4yo Bogy

3) macsio
Ne 6 B TrmnoBbIx 6apabaHHBIX CyLIMIKax AavHa 6apabaHa COCTaBIseT. ..

1)2-6m
2)9-20m

3)8-13m
Ne 7 Ha3oBUTe TepMHYeCKHe NTapaMeTphbl COCTOSITHHA.

1) Macca, MJIOTHOCTb, Y/ie/bHbIN BeC
2) IaByieHue, yzeJbHbBIM 00beM, TeMIieparypa
3) pabora, TerI0eMKOCTb, TerioTa

4) Moseky/1sipHast Macca, 06beM, ra3oBasi [OCTOSHHAS
No 8 AKTHBHPOBAHHBIH yroJib, CH/IMKare/ib, aTIOMOCH/IHKATBI, L[e0/TUThI - 3TO

1) 6uHapHbIe cMecH
2) pacTBOpbI

3) agcopbeHTBI

4) abcop6eHThI

5) pacTBoputenu
Ne 9 Anmnapar, B KOTOPOM Iepejaya TeIJIOThI 0T OHOT'0 TEIIOHOCHTE/IS K APYroMy IPOHCXOAHUT, C IOMOLIBIO TeI/I0AaKKyMY/IMPYIOLIel Haca/KH
Ha3bIBaeTCst

BoiGepuite ofuH 13 5 BapUAaHTOB OTBETA:
1) pekymiepaTHBHBIM

2) KOHTaKTHBIM

3) pereHepaTUBHbBIM

4) 6apbOTaKHBIM

5) cMecHTe/TbHBIM
Ne 10 Anmaparsl, npejHa3HauYeHHbIe [|/If TePMUUYeCcKoii 00paboTKH TBEPABIX H KHIKHX

MaTepHasioB NPH BLICOKHX /laB/IeHHH U TeMIleparype, Ha3bIBalTCs
1) nnactuHuateie TOA
2) koxxyxoTpy6uarsie TOA

3) aBTOK/1aBbl
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4) BapOUHbIe KOT/IBI

5) BofjoHarpeBaTe/y - aKKyMy/ISITODPbI
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