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JIUCT COI'J/TACOBAHUA

PABOYASA ITPOI'PAMMA COCTABJ/IEHA B COOTBETCTBIM C TPEBOBAHUAMM ®PEJAEPAJIBHOI'O
I'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJIAPTA BBICIIIEI'O OBPA3OBAHNSA ($I'OC BO)

24.05.01 IlpoexTpOBaHMe, NPOM3BOACTBO U IKCITyaTalllis PaKeT U PaKeTHO-KOCMHUUYeCKUX KOMILIeKCOB
rog; Habopa rpymmsr: 2024

[Tporpammy cocraBun:

Kadenpa A1 PAKETOCTPOEHUE
KosnbrueB Anekcet BacunbeBud, K.T.H., TOI[eHT

IIporpamma paccMoTpeHa
Ha 3aceJjaHuu Kadepbi-pa3paboTunka
paboueii mporpammel A1 PAKETOCTPOEHUE

3aBenytoiui kKadeapoit bopogaskux B.A., A.T.H., Tipod.

[TporpamMma paccMoTpeHa
Ha 3ace[JaHUH BbITTyCKaroLjel Kadeqpsl

A1 PAKETOCTPOEHMUE

3aBenytoiuii kadeapoit bopogaBkux B.A., A.T.H., Tipod.




PABOYASA ITPOI'PAMMA IUCHOUITVIMHBI
TEIIVIOBAS 3AIIUTA JIETATE/IbHBIX AITITAPATOB

Paspensl paGoueli mporpaMmsI

1. TEJIM OCBOEHUA ONCHUIT/IMHBI

2. MECTO JMCHUIIVIMHBI B CTPYKTYPE OOIT BO

3. CTPYKTYPA 1 COOEP)KAHUE JUCHUITIINHBI

4. ®OPMEI KOHTPOJIA OCBOEHUA JUCLIAITJINHBI

5. YYEBFHO-METOIMYECKOE 1 NTHO®OPMAIIMMOHHOE OBECIIEYEHWE OV CLUIIIIMHEI
6. MATEPAJIBHO-TEXHYECKOE OBECITEYEHWE JUCLIVITIIMHBI

IIpunoxenus K padouel MporpaMMe JUCIHIUTHHBI
o Tlpunoxxenue 1. AHHOTarust paboyeii TporpamMmbl

o TIpunokerue 2. TexHomoruu u GoOpMbI 00yUeHSI
o [Ipunokenue 3. @OHABI OLIEHOUYHBIX CPE/ICTB



1. IE/IX OCBOEHMA JNCILIUII/INHBI

Llenblo 0CBOEHHS AUCLUIIMHEI SIB/sieTCsl GOPMUPOBaHUe CJIelyIOIIMX KOMITeTeHLIMI:

OIIK-5 — criocobHOCTh pa3pabaTbiBaTh (U3MUYEeCKHe W MaTeMaTHuecKre MOJIeNd HCC/ieyeMbIX TIPOLeCCOB,
SIBJIEHUH Y 0OBEKTOB, OTHOCSIIMXCS K MPOdheCCUOHAMbHOM cdepe AesTebHOCTHU JiIs PeLlieHus] MH)KeHepHBIX 3afiau
I[ICK-12 — cnocobHOCTh pa3pabaTblBaTh Ha 0a3e CHCTEMHOTO TOAXOJAa TIOC/e[0BaTebHOCTb PEelIeHHUs

MOCTaBJIeHHOM 3ajaud, TPOBOAUTHL TPOEKTUPOBAaHWE W3[eNUi pakeTHOM U pPaKeTHO-KOCMUUeCKOM TeXHUKH,
OTIpeZie/ISITh BHEIUHWH OOMUK W3Je/uid, COCTaB U 00beMHO-MAacCOBBIE XapaKTEPUCTHUKU CHUCTEM, MEXaHHU3MOB U
arperarosB, BXO/SIIIMX B paKeTHbIN UM PAaKeTHO-KOCMHUECKHM KOMILIEKC

DopMHUPOBaHHIO KOMITETEHLINH CITYKUT AOCTKEHHe CJIeIYIOLIUX pe3y/ibTaToB 00pa3oBaHus:
OIIK-5
3HAHUA:
Pa3MuHbIX BUIOB TETIJIOBOM 3aIUThI U JIA, UX GU3NUeCKUX U MaTeMaTUueCKHUX MoJiesiel;
YMeHus:
Pa3pabaTbiBaTh MO/Ie/TH TETIJIOBOM 3aIUThI JIA, OIIeHHUBaTh BUSHYE TETJIOBOM 3all[UThI Ha 00/HK JIA;
HABbIKU:
IMoucka HOBBIX Mofe/ell TeryioBod 3ammrhl JIA ¥ uHpopMamuu 00 WX TEOPETHUECKOM U
9KCIMepUMeHTabHOM HUCC/Ie/J0BaHUM.
IICK-12
3HAHUA:
Ocob6enHocTeit 06mika PKT ¢ mpuMeHeHHeM pPa3IAYHbIX BUZIOB TEMJIOBOM 3all[UThI;
YMeHus:
Onpenensate BHelmHWM 00muK uspemmii PKT c 3agaHHON TeryioBod 3amqutoit JIA, onpefensTb COCTaB U
00BEMHO MacCOBbIe XapaKTePUCTHKY TeTUIOBOH 3aIiuThl JIA;

HABbIKU:
[Mouck nHbOpPMALIK O CAMBIX COBPEMEHHBIX BUJAX TETUIOBOH 3alfuThl JIA, COCTaB/IsATh UX MaTeMaTHueCcKue

MO/Ie/IV ¥ TIPUMEHSITE UX 151 oTipeZeneHus obnvka uzgenmvii PKT.



2. MECTO JNCHOUIVINMHBI B CTPYKTYPE OOII BO

Huctumnaa TEIIVIOBAS 3AIITUTA JIETATEJIBHBIX ATITTAPATOB siBrisieTcs UCLUATITMHOMN
00s13aTe/TbHOM YacTH 0;10Ka 1 mporpaMMbI TIOATOTOBKY 110 HarpasieHnto 24.05.01 IIpoekmupogaHue,
npou38o0Ccmeo U 3KCn/yamayusi pakem u pakemHo-KOCMUUeCKUX KOMNAEeKCo8.

CopepxaHve  JAUCLUIUIMHBL ~ SIBASETCS  JIOTMUeCKUM  Tipofo/pkeHueM  aucuuruiid: OCHOBBI
IMPOEKTNPOBAHUSA PAKETHBIX CUCTEM.

CopepkaHve JUCLIMIUIMHBI sIB/isieTcsi ocHOBoOW msisi ocBoenus guciumuimd: CUHTE3 PAKETHBIX
CHUCTEM.

Hpe,qBapHTeanble KOMIIeTeHL1H, CCbOpMI/IPOBaHHbIe y oGytwromeroca A0 HaydaJ/la U3y4yeHus AUCLHUIIINHBI:

¢ OIIK-5 — CriocobeH pa3pabatbiBaTh (pr3uueckre U MaTeMaThudeCcKue MOJIeJTN UCCIelyeMbIX ITPOLIeCCOB,
SIBJIEHUH Y 0OBEKTOB, OTHOCAIIMXCS K MPOQeCCHOHANBLHOU Cdepe AesTeNbHOCTH [ijisl pelleHust MHXeHePHBIX
3azau

e TICK-12 — Crioco6eH pa3pabarbiBaTh Ha 6a3e CHCTEMHOTO TIOZIX0/a TIOC/Ie/[0BATE/TLHOCTD PEIeHUs
MOCTaB/IeHHOM 3a/iauy, MPOBOAWUTE MPOEKTHPOBaHUE WU3/ie/Iii paKeTHOM U PAaKeTHO-KOCMHUYeCKOM TeXHHUKH,
OTIpe/iesiSTh BHEITHUH 00/MK U3/ienH, COCTaB U 00beMHO-MacCOBbIe XapaKTEPUCTUKH CUCTEM, MEXaHU3MOB U
arperarosB, BXO/SIIIMX B paKeTHbIN UM PAaKeTHO-KOCMHUUEeCKUHM KOMILIeKC



3. CTPYKTYPA 1 COAEPXAHUE NNCIHUIIVIMHbI

OO0111ast TPYZI0EMKOCTh AVCLUTIIMHEI COCTaB/sieT 4 3.e., 144 u.

3.1. Copepxxanue (AMAAKTHKA) ANCHMILIMHBI
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Paspen 1. O61mue BONPOChI TeMI0BOH 3aIUThI. MeTo/ibl TEIUIOBOH 3aliUThI
TToroleHreM 1 HaKOIIeHHeM Terla BelljecTBaMy KOHBeKTHBHOe OXJIaX/eHHe
4 8 MaccoobmenHblii MeTog [ToprcTtoe oxnaxaenue PanaloHHoe OX1aKieHe 36 18 10 8 18 20 20
OnekTpomarHuTHoe PHU3MKO-XMMHUYeCKHe npeBpalieHns TepMo3MUCCHOHHOe
OXJIaXK/eHHe.
Pazjen 2. ®Pu3MK0-XHMHYeCKHe NPOIIeCchl, MPUBOsAIHe K HarpeBy JIA.
Knaccuduxarms pesxxumoB o6Tekanust JIA CBesieHHst 0 HepaBHOBECHBIX (PH3HKO-
XUMUYeCKHX Npolieccax rmpy obTekanuu JIA Ornipefiensiiolye napamMeTpsl M3nydeHne u
WoHu3auus BAskuii ynapHblii cioli Pexxum BUxpeBoro B3auMogelcTeus IornomieHne
SHTPOIHIHOTO /1051 Bs3K0-HeBs13Koe B3anMozielicTBe BHyTpeHHHe cTereH: cBO6O/bI
4 8 TopsiiKK Be/TMYMH BpeMeH peslakcaldOHHBIX NpolieccoB [lucconyanys monekyn Yucino 38 16 8 8 22 20 20
[lamkesniepa 3aMOpOKeHHbIe M PaBHOBeCHble TeueHUs ['a30Bas (a3a 10rpaHUYHOrO C/10sk
Ha KaTa/IuTHuecKoi creHke Karanurnyeckast akTHBHOCTb IIOBEDPXHOCTHU U TeT/IO—
MaccooGMeH B TIOrPaHAYHOM CJ/Ioe YilyulleHue KaTaTuTH4eCKMX M U3/lydaTe/bHbIX
CBOJICTB KOMITO3ULIMOHHBIX MaTepHasIOB TeII03aljMTHOr0 Ha3HaueHust MexaHH3M
U3/1yyeHus U MoHM3aLmK OLleHKa BIUSHUS U3/TyYeHHs 1 MOHU3ALMKU Ha Harpes.
Paspen 3. OCHOBBI METO/[0B pacyeTa TeIIOBBIX MOTOKOB. TerioBble MOTOKH K
nipocTeiiiuum Tenam CBsi3b HarpeBa U TpaekTopun JIA JlaMUHAapHO-TYpPOY/IeHTHBIH
4 8 niepexoz, Harpes B opbutanbHOM mojieTe PacripocTpaHeHue Teria B KOHCTPYKLuH JIA 30 14 6 8 16 20 20
PasHOCTHbIe CxeMbl pacueTa Termi0BoH 3amuTel [TomysMnupHyecKre MeTo/ibl pacyeTa
Ter/I0BbIX MOTOKOB.
Pa3zjen 4. CymiecTBylole U nepcreKTHBHbIE BH/IbI M MaTepHasibl TeNnI0Boi
3amuThl. TerioBas 3aljuTa BO3/lyLIHO-KOCMUYECKHUX caMo/ieToB «Space Shuttle» u
«bypan» Konrjerus Teruiosamursl «Space Shuttle» u «bypan» Kpatkas
XapaKTepUCTHKa Terio3awurhl «Space Shuttle» u «Bypan» TeruioBast 3aiura Ha
4 8 OCHOBe NPHUMeHeHHUs! COBPEMEeHHBIX KOMIO3ULIMOHHBIX Mareprasos Terioas 3amura 24 14 6 8 10 20 20
Ha OCHOBe TePMOSMUCCHOHHOI'0 OX/IaXKJeHUs Faso,qnnamuqecxne MeTOoAbl
opmupoBaHUs TTOKPkITHIA ["a30m1aMeHHbIH MeToz, D/1eKTPO/YTOBOH MeToz
OnekTpozyrosoii MeToz leToHaLoHHbIH MeToz, Hu3koTeMriepaTypHblit
ras’oJMHaMMYecKuii MeToj,.
Pazpen 5. JkcnepuMeHTaIbHOE HCC/IelOBAaHHe MeTO/I0B TeN/I0BOH 3aIUThI. 3a/1aui
9KCIIepUMEHTa/IbHOTO MCC/le/joBaHus DKCIIepUMeHTalbHble yCTaHOBKM MeTo/b!
4 8 M3MepeHHi TeMIepaTyphl Ha OBEPXHOCTH 1 B 00beMe TerIoBOH 3aIUThl (KOHTAKTHbIE 16 6 4 2 10 20 20
1 GeCKOHTaKTHbIe) MeTo/Ibl HI3MepeHHs 1 CO3/JaHHsT BICOKOTEeMIIePaTyPHBIX Ia30BbIX
TIOTOKOB.
Bcero 3a 8 cemecTp 144 68 34 34 76 100 100
Bcero no auciunivuxe 144 68 34 34 76 100 100
3.2. AyAUTOPHBIH NPAKTUKYM
Homep u
P O6sem,
No HauMeHOBaHHue
Tema NPpAKTH4Y€CKOro 3aHATHA ayA.
n/n pa3jena
JacoB
AUCHHUITI/THHBI
Pazzen 1. O6iue METO,Z[I)I TeTI0BOM 3dllIHWThI HOF]IOH_IEHI/IEM M HaKOIlJIeHHeM Tell/la
A ) i . |BeljeCTBaMHn KoHBekTHBHOE OoXJIaXKJeHne MaccoobmMeHHbIH MeTon
1  |Bompockl TeroBoit 8
SAILATES ITopucroe oxnaxzaeHne PaguariioHHOe oxyaXzeHre D/IeKTPOMarHUTHOe
HMTBL DU3MKO-XUMUYeCKHe TpeBpaleHnst TepMO3MUCCHOHHOE OXJIaKeHre
Krnaccudukaius pexxumoB o6Tekanus JIA CBefieHUsI 0 HEPaBHOBECHBIX
(bI/IBI/IKO-XI/IMI/ITIECKI/IX rnponeccax rnpu obrekanun JIA Onpe,qenmomne
rapameTpbl M3nyueHue v noHU3alvs Bsi3kuil yaapHsbii ciioit Pexkum
Pazzen 2. PU3KKO BUXPEBOIo BBHI/IMOAGI‘/JICTBI/IH HOFHOH_[eHI/Ie 3HTpOHHI>'IHOFO ciost Bsi3ko-
XI/II\;IqI/ILIEC‘KI/Ie HeBA3KOoe B3aHMO,ZLeI>iCTBH€ BHYTPEHHI/IG CTerneHu CBO60,E[BI HOPHAKI/I
2 DOLIECCHI B€J/IMUMH BPEMEH DE/IdKCAIJMOHHBIX ITPOLIeCCOB ,Z[I/ICCOL[I/IEIHI/IH MOJIEKYJ/T 8
HpI/I]]-BlO q ’I/Ie K Yucno ,HaMKEJ'[epa 3aM0pO)KEHHI>Ie " DaBHOBeCHbIE TeUeHHWA I'a3oBas (’paaa
HI;I‘ e]f ];.[-l A TMOTrpaHUYHOIO CJ/I0A Ha KaTa/IUTUYeCKoM cTeHKe Karanmutuueckas
PeBy ’ dKTUBHOCTB IMOBEPXHOCTHU U TeIlJI0— MaccoobmeH B IMOrpaHUYHOM CJi0e
YJIy‘—IH.IeHI/IE KaTa/IMTUYECKUX U U3/TyUaTe/IbHbIX CBOMCTB KOMITO3ULIMOHHBIX
MaTe€pUajioB TEI/103dlIUMTHOTO Ha3HAYEHWS MexaHusm H3/Iy4yeHUd U
HWOHHU3alH OL[EHKEI BJ/IMAHWA U3/TyUeHUA U MOHU3allU Ha HAar'peB
Paszen 3. OCHOBI TerioBbIe MOTOKU K MpocTeiiimM TesaMm CBsi3b HarpeBa U TpaekTopuu JIA
3 MET’E&&OB ) acueTa JlamuHapHO-TYpOy/IeHTHEIH riepexos HarpeB B opOUTaNLHOM T0/IeTe 8
P PaCHpOCTpaHEHI/Ie TeIlJla B KOHCTPYKLIUN JIA Pa3HOCTHBIE CXeMBI pacueTa
TeIlJIOBBIX ITOTOKOB. o
TEeIJIOBOU 3allJUThI HOHyaMHI/IpI/I‘IECKI/Ie MEeTO/bI paCyeTa TEIJIOBbIX ITOTOKOB
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4 |Paspen 4. TerioBasi 3alMTa BO3yLIHO-KOCMUUeCKUX camosieToB «Space Shuttle» u 8
Cymectytomye 1 [«bypan» KoHuemnius tersiosamuTs! «Space Shuttle» u «bypan» Kpartkas
NepcrieKTUBHbIE XapaKTepUCTHKA Terio3aiuThl «Space Shuttle» u «bypan» TernoBas
BH/bl U MaTepuasbl (3allldTa Ha OCHOBe [IPUMEHEHHs1 COBPEMEHHBIX KOMITO3UL[MOHHBIX
TeIVIOBOM 3allUThl. |[MaTepuasoB TersioBas 3alllMTa Ha OCHOBE TEPMO3MUCCHOHHOTO OXJIaXKJeHUsI

lasopuHamuueckre MeToAbl GOPMUPOBaHUS MOKPBITHI ['a30riaMeHHbIH
MeTOZ, DJIeKTPOAYTOBOM MeTo |, JMeKTPOAYTroBoi MeTo []eToHal[MOHHBIN
MeToz, HuskoremneparypHblii ra3ofjuHaMA4yeCcKuil MeTOZ,
Pazgen5:
3ajaum 3KCIIepUMEHTa/IbHOI0 UCC/le[j0BaHUs DKCIlepuMeHTa/IbHble
OKCIIepUMeHTanbHOe .
5 |uccrenosamme yCTaHOBKY MeTo/ibl U3MePeHUH TeMIiepaTyphbl Ha TIOBEPXHOCTH U B 00beMe 5
., |TersioBoM 3au[uThl (KOHTAKTHBIE U O@CKOHTAKTHBIE) MeTObl U3MEPEHUS U
MeTO/I0B TeIlJI0BOU
CO3[jaHUsI BBICOKOTEMIIepaTypPHBIX ra30BbIX TOTOKOB.
3aLUTHI.
Bcero 3a 8 cemecTp 34
3.3. CamocrosiTesibHas padora crygenTta (CPC)
Homep u
Ne HaMMeHOBaHHe Oo0nem,
CojaepixaHue yue0HOro 3a/JaHusl
n/n pa3jena 4acoB
AUCLHITUHBI
Mertozpb! TenoBoi 3awuThl IlornolieHremM 1 HaKOIUIEHHUEM Telula
Pazgen 1. O6iue .
.. |BemectBamy KoHBeKTHBHOE OXJaXkeHre MaccooOMeHHBIN MeTof

1  |BOIIpOCHI TETIOBOU 18

SaLTEL [MopucTtoe oxnaxxaeHue PagraliioHHOe OXJ/IaXKAeHHe D/IeKTPOMarHUTHOe

HHTRL DU3MKO-XUMUUeCKUe TIpeBpalljeHust TepMo3MUCCHOHHOE OXJIaXKAeH e

Knaccudukaius pexxumoB obtekanus JIA CBefieHUs 0 HEPaBHOBECHBIX
(bU3MKO-XMMHUYeCKUX Tporieccax rmpu ootekanuu JIA Oripeesistoliye
napaMmeTpsl M3nyuenue v noHu3sauus Bsiskuii ynapHbliii cioit Pexxum
BUXPEBOro B3auMoieiicTBus [1orolieHre SHTPONUIHOTO c/1osi Bsizko-

Pazpen 2. ®usmko- iy

MMECKIe HEBsI3Koe B3auMogelicTBue BHyTpeHHHe cTerneHu cBoboas! I[Topsaku
BeJIMUMH BpeMeH peJlakCaljuOHHbIX NTpoLeccoB Jlrcconyalys MoJeKyil

2  |mpoueccsl, 22
IpEBOZSIIE K Yucno /lamkenepa 3aMOpOXKeHHBIE U PABHOBeCHBIe TeueHUst ['a30Bast (ha3a
HI;I‘ env JTA MOTrPAaHUYHOIO CJI0s1 Ha KaTa/IMTUUeCKor cTeHKe KaramuTrueckas

PeBy J1A. AKTUBHOCTB TIOBEPXHOCTH U TEII0— MacCOOOMeH B MOrPaHUYHOM CJI0e
YiyulieHue KaTaaUTAYeCKUX U U3/yuaTe/bHbIX CBOMCTB KOMIO3ULIMOHHBIX
MaTepuasioB Telyo3aljTHOro Ha3HaueHus1 MexaHu3M U3/1y4yeHus u
voHu3auuy OLleHKa BIWSHUS U3/1y4YeHusl U MOHK3aLMy Ha HarpeB
TerioBbIe TIOTOKK K MpocTedmmM TeiaM CBsi3b HarpeBa U TpaekTopuu JIA
Paznen 3. OcHOBBI N
3 metojoB pacuera JlamuHapHO-TYpOy/IeHTHBIN repexos HarpeB B 0pOUTaTLHOM TOJIeTe 16
PacrnipocTpaHeHnue Tenia B KOHCTPYKLMY JIA Pa3HOCTHBIe cxeMbl pacyeTa
TEIJIOBBIX [TOTOKOB. .
TeIu10BOM 3a1uThl [ToysmMnrpuyeckrie METObl pacyeTa TeroBbIX IIOTOKOB
TerutoBast 3a1Ta BO3/yIIHO-KOCMUYECKUX CaMoJieToB «Space Shuttle» u
Pasgen 4 «bypan» KoHujenius terosamuTs! «Space Shuttle» u «bypan» Kparkas
C ’quTB' oume i | XAPAKTEPUCTHKA TerosalTh! «Space Shuttle» u «bypan» TernoBas
yi Yot 3alUTa Ha OCHOBe IIPUMeHeHNs] COBPeMEHHBIX KOMIIO3ULIMOHHBIX
4  |mepcrieKTUBHbBIE 10
MaTepuasioB TernsoBasi 3aljUTa Ha OCHOBE TEPMO3MUCCUOHHOIO OX/Ia&XKAeHUs
BU/Ibl U MaTepHalibl . .
TenIOBO3 3aLUTE! lazopuHamuueckre MeToAbl GOPMUPOBaHUS MOKPLITHI ["a30riaMeHHbIH
" |MeToA DeKTPOAYroBOM MeTo JIeKTPoAYroBoi MeTo JleToHalMOHHBIN
MeTof, HuskoTemnepaTypHbId Ta30ilHaMUUeCKAN MeTO[
Paznen 5.
3a/jauu SKCIIepUMEeHTabHOTO UCC/Ie[JOBaHUsl DKCTiepUMeHTaIbHbIe
OKCIIepUMeHTaIbHOe .
5 |accrenosanme yCTaHOBKU MeTo/ibl U3MepeHHH TeMIlepaTyphbl Ha TIOBEPXHOCTH U B 00beMe 10
. |TeruoBOM 3aIUThI (KOHTAKTHBIE ¥ 6@ CKOHTAKTHBIE) MeTo/[bl U3MePEeHHs U
METO/IOB TeIJIOBOU
CO3[jaHUsI BBICOKOTEMIIepaTypHBIX ra30BbIX [10TOKOB.
3alUTHI.
Bcero 3a 8 cemectp 76
4. ®OPMbI KOHTPOJIAA OCBOEHUSA JVCIHIAIL/INHBI
CEMECTP HEJEJ/IN CEMECTPA
12|3/4 5 6 |7/8/9/10|11(12/13|14(15| 16 17
8 BII3, Otu. mo 13 | AP ap OP|  Bonp.dud.3au, aud. 3au.

YcnoBHbIe 06003HAUCHUSA:
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e [IP — nuarHocTUyeckas pabora;

BII3 — Bomnipocel/3aganust o TeMam I13;

Oru. 1o I13 — oTyeT 10 MpakTUYeCKOMy 3a/laHHUIO;

¢ Borp./ud.3au — Borpockl K AU depeHI[MpOBaHHOMY 3aueTy;
o nud. 3au. — fuddepeHMPOBAHHBIN 3aueT.

TeKymuii KOHTPOJIb YCIIeBaeMOCTH CTY/[€HTOB TIPOBOJUTCS B TUCKPETHBIE BpeMeHHbIe HHTEePBAJIbl B
crenyroumx popmax:
e MarHoCTUYeckKas pabora;
e BOMpPOCHKI/3afaHust o TeMam [13;
e OTYeT I10 NPAaKTHUECKOMY 3a/|aHHIO;
e BOIPOCHI K AU GepeHIIMPOBaHHOMY 3aUeTy.

IIpome)xyTOouHas arTecTanus IPOBOJUTCS B popmax:
e nuddepeHMPOBAaHHBIN 3aUeT.



5. YYUEBHO-METOJAWYECKOE Y TH®OPMAIIMOHHOE OBECIHEUEHUE
MCHUATUIHBI

5.1. OcHOBHas MUTeparypa Mo AUCLAIIINHE:

1. B. C. ABayeBckuii, b. M. T'anmmrietickuii, I. A. I'me6oB. . OCHOBHI Teryioriepe/jaurl B aBUAL[IOHHOM U paKeTHO-
KOCMUYeCKol TexHuKe. M.: MaiuHocTpoenue, 1975, 23 3k3.

2. C. B. Benos, . B. Konapog, E. B. Ocumnos. . I'unep3BykoBasi aspoguHamuka. Openodypr: U3a-so OT'Y, 2017,
3J1. pec.

5.2. [JonofHWTebHAS IUTepaTypa 10 JUCLIMIUINHE:

1. FO. B. ITonexaes, ®@. b. FOpeBuu. . Tennosas 3awmura. M.: DHeprus, 1976, 1 3k3.
5.3. Ilepuoguyeckue U3zaHus:

1. EcTecTBeHHbIe U TeEXHUUECKHE HAYKHU.

5.4. TlepeueHb pecypcoB HH()OPMAIL[MOHHO-TeIEKOMMYHUKAIIMOHHOU ceTr "VIHTepHeT", HeOOXOANMBIX [Jist
OCBOEHUS1 IUCIIUTUIMHBI, 3/TeKTPOHHbBIE OMOINOTEUHbIE CUCTEMBI:

1. https://repository.library.voenmeh.ru/jspui/ — ®yHgamenTanbphHas 6udmoreka BI' TY «k BOEHMEX» um. [1.0.
YcTuHOBa;

2. http:/library.voenmeh.ru/jirbis2 — ®yuaamenransHast 6ubmuoreka BI'TY «BOEHMEX» um. 1.D.
YcTuHOBA.

CoBpeMeHHbIe IPo¢eCcCUOHabHBIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HaiioHansHast 3/ieKTpoHHast 6ubmoreka (HIB);

2. https://cyberleninka.ru/ - Hayusast s;mekTpoHHast 6ubroreka « KubepieHuHKa»;
http://www.rfbr.rw/rffi/ru/library - IlonHoTekcToBast 3nmekTpoHHas 6ubmoreka Poccuiickoro ¢hoHza
(hyHamMeHTaIbHBIX UCC/IeI0BaHUM.

VHdopmalivoHHbIe CripaBOYHbIe CUCTEMBI:

1. Texskcnept — VIH(bOpMaLMOHHBIH [TOpPTaa TEXHUUECKOTO peryaupoBanust: Hopmel, paBuna, craHaapThbl PO;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - /] TOCTos
cobcrBenHoi reHeparuu BI'TY "BOEHMEX" um. /1. ®. YcTrHOBa;

3. http://www.consultant.ru/- Koucynsraatlntoc- nHGOpPMalMOHHBINM TTOpTasl paBoBOi MH(OPMAaIUU.

5.5. TIporpamMHoe obecrieueHue:
He TpebyeTcsi.

5.6. lnpopMaLOHHbIe TEXHOJIOTUU:

B3auMogeticTBre ¢ obyuaromumucs nocpeacteoM DVIOC Moodle BI'TY «BOEHMEX» um. I.®. YcTrHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUME IUCIHUITVIMHbI

6.1. JlekuuoHHbIE 3aHATHSA:

CreLiMa/TM3UpOBaHHbIe TpeOOBaHKs 110 000PYI0BaHUIO OTCYTCTBYIOT; ayAUTOPHS C IT0CAJ0YHBIMU MeCTaMH 110
KO/IMYECTBY CTY/IeHTOB; [JOCKa.

6.2. IIlpakTHyeckue 3aHATHSA:
1. ITpoexkTop.

6.3. ITpouee:

1. pabouee mMecTO TiperiofiaBareisi, OCHAIlEHHOEe KOMITBEOTEPOM C JOCTYIIoM B VIHTepHeT;
2. paboure MecTa CTYAE€HTOB, OCHAIl|eHHbIE KOMITbFOTEPaMH C I0CTYIIOM B VIHTEPHET, NpeiHa3HaueHHbIe JJIs]
paboTHI B 3/1IeKTPOHHOM 00pa3oBaTebHOM cpefe.
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IIpunoxxenue 1
K paboueii nporpaMme AMCIUITHHBI
TEIIVIOBASA 3AIIIUTA JIETATE/IbHBIX AIIIIAPATOB

AHHoTanus padoueii mporpaMMsI

Oucuunnaa TEIVIOBASI 3AIIUTA JIETATEJIBHBIX AIITIAPATOB siBasieTcsi AMCLUIIMHOM
o0s3aTelbHON uacTu Ooka 1 mporpamMMbl TOATOTOBKM 10 HampaeneHuio 24.05.01 IIpoekmupoeaHue,
npouszeo0cmeo U 3Kcnayamayus pakem U PAKemHO-KOCMUYECKUX Komnjaekcos. [UCLUIUIMHA peau3yeTcsl Ha
tdakynereTe A PakeTHo-kocmuueckod TexHUk BI'TY "BOEHMEX" wum. O.®. YcruHoBa kadeapoit Al
PAKETOCTPOEHUE.

[vcnyniiviHa HatlesieHa Ha (popMHpOBaHUe KomnemeHyuli:
OIIK-5 criocobHOCTh pa3pabaThiBaTh (pU3MUeCKUe ¥ MaTeMaTHueCKUe MOZEIU UCC/IeyeMbIX TIPOLIeCCOB, SIBJIEHUH U
00BEKTOB, OTHOCSLIMXCS K TPodheccHoHaIbHOM cdepe JesTeTbHOCTH /sl PellieHrs] MH)KeHepHBIX 3a/iau;
[TICK-12 ciocobHoCTh pa3pabaThiBaTh Ha 6a3e CHUCTEMHOTO TIOZX0/a MOC/IeA0BaTeTbHOCTh PellleHHs] TIOCTaB/IeHHOM
3a/laud, TIPOBO/IUTh MPOEKTUPOBaHUE U3/e/Nii PAKeTHON M PaKeTHO-KOCMUYECKOW TeXHWKH, OTPeIe/siTh BHeIITHUMN
00/TMK W3[e/uid, COCTaB U 00BEMHO-MAaCCOBbIe XapaKTePUCTHKU CHUCTEM, MEXaHHU3MOB UM arperaroB, BXOASIIUX B
PaKeTHBIM UM PAaKeTHO-KOCMUYeCKUM KOMIIIEKC.

CO,Z[ep)KaHI/Ie AVCLHUIVIMHBI OXBATBIBAET KPYT' BOIIPOCOB, CBA3dHHBIX C COBPEMEHHbLIMH BHUAdMU TeIIOBOM 3dllUThI
HA, METOJaMU ee TEOPETUUECKOI'0O U SKCIIEPUMEHTA/IbHOT0 UCC/IeJOBaHNA.

HpOFpaMMOﬁ AUCLUIUIMHEBI TIpeyCMOTPEHBI C/1eAYHoIIre BUAbI KOHTPOJIA:

Tekyuil KOHTPOJ/Ib YCIIeBaeMOCTH CTY/IeHTOB MPOBOJWTCS B JUCKPeTHbIe BpeMeHHbIe UHTEePBaJIbl B
cneayroumx popmax:
e JWarHoctuueckas pabora;
e BOIpOCHKI/3a/1aHus N0 TeMam 113;
e OTYeT 10 MpaKTUUeCKOMY 3a/|aHUIo;
e BOIPOCHI K AU(pepeHIMPOBaHHOMY 3ayeTy.

ITpomexxyTouHas arrecTanus IPOBOJUTCS B (popMax:
e uddepeHIIMPOBaHHBIN 3aUeT.

OO11ass  TPYIOEMKOCTb OCBOEHHS AWCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMmMoii AMCLUIIMHEBI
TIPeAyCMOTPEHBI JIEKIIMOHHBIE 3aHATHS (34 4.), mpakTHueckue 3aHaTusA (34 4.), caMocTosiTesibHAs paboTa CTyaeHTa
(76 a).
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IIpunoxxenue 2

K paboueii nporpaMme AMCIUITHHBI
TEIVIOBASA 3ALIIUTA JIETATE/IbHBIX ATITIAPATOB

TEXHOJ/IOI'MU 1 ®OPMbI OBYYEHUA

PexkomeHn/jarjuy 1o 0CBOEHUI0 AMCHMILIMHBI /I CTyleHTa

TpyA0eMKOCTb OCBOEHHUSI JUCLMIUIMHBI COCTaBsieT 144 4., u3 HUX 68 u. ayAUTOpPHBIX 3aHATHH, U 76 u.,

OTBeJIeHHBIX Ha CAMOCTOSITE/IbHYIO PaboTy CTy/eHTa.

PEKOMEH,ZLEIL[I/II/I Mo pacripeejeHruIo yqe6Horo BpEMEHHU I10 BHAAM CaMOCTOsITe/TbHON pa60T1>1 " pasjejaM

UCLIMTUTHHBI TTPUBe/IeHbI B Tabuiie.

KoHTpOo/Ib OCBOEHHS AUCLIMIIMHBI TIPOU3BOAUTCS B COOTBETCTBUM C IT0NOXKEHUEM O TeKyIleM, pyOeKHOM

KOHTPOJIE yCIIEBaeMOCTH U ITPOMEXKYTOUHOM aTTeCTaluK 00yYaroIIuXCs.

@®opMbI KOHTDPOJISI U KDUTEPHUHY OLIEHUBaHUs TIPUBE/IEHBI B MPUIOKEHNH 3 K Paboueli mporpamme.

HaumeHoBaHue padoTbI

Pexkomenjyemas
JuTeparypa

TpyRoeMKOCTH,

gac.

Pa3zzgesn 1. O0iiye BONPOCHI TEIUIOBOH 3aI{UTHI.

MeTopp! TeTI0BOM 3amuThl [ToroleHnemM U HaKOTIEHHeM TeTlia
BelrlecTBaMy KoHBEKTHBHOE oXJaXKeHre MaccooOMeHHbIH MeTos ITopuctoe
oxnaxjeHue PagraliioHHOe oxjiaxJeHre JieKTpoMarHuTHoe dusuko-
XUMHYeCcKyre npeBpalleHus: TepMO3MUCCMOHHOE OXJIaXKAeHre

1O. B. TTonexaes,
@. b. FOpeBnu. .
TernoBas 3ammura:
M.: Dueprus, 1976
(€]

C. B. benos, 4. B.
Kongpos, E. B.
Ocuros. .
I'unep3BykoBas
a’spo/iiHaMUKa:
Openbypr: 13a-Bo
orvy, 2017 (1)
B. C. ABnyeBckuii,
b. M.
Tanmuneiickui, T
A. T'ne6og. .
OcCHOBBI
Teruiornepesau B
aBUALIMOHHOU U
pakeTHO-
KOCMUYeCcKon
TexHUKe: M.:
MarvHocTpoeHue,

1975 (1)

18

Wroro no pa3geny 1

18

Pa3pen 2. Pu3nK0-XxUMHYeCKHe NPOLeCCh, IPUBOAsAIHE K Harpesy JIA.

Knaccudukaryst pexxuimMoB 06Tekanus JIA CBefieHHsI 0 HEPABHOBECHBIX
(U3MKO-XMMHUUECKHX TpoLjeccax npu obrekanuu JIA Omnpegensiorye
rapameTpsbl M3nyueHue v MOHU3aLus Bsi3kuii yaapHbIi cioit Pexxum
BUXPEBOro B3auMogeiicTBus IloroleHre sHTPONUIHOIO c/osi Bsizko-
HeBsI3KOe B3auMogeticTBre BHyTpeHHuUe cTereHn cBOOOAb! [TOpSIKY BeTMUrH
BpeMeH peJlakCallMOHHBIX NpoLieccoB Jucconuanys Mosiekyn Yucio
[lamKenepa 3aMOpOKeHHbIe Y PaBHOBeCHbIe TeueHUs1 ['a3oBas asa
MOrPaHUYHOIO C/1051 Ha KaTa/IMTUUEeCKOM CTeHKe KaranuTryeckasi akTHBHOCTD
MOBEPXHOCTHU M TETJIO— MacCOOOMeH B TIOTPAHUYHOM CJIoe Y/yullleHue
KaTa/IMTUUeCKUX U U3/ydaTe/bHbIX CBOUCTB KOMITO3ULIMOHHBIX MaTepuasioB
TeI/I03allUTHOTO Ha3HaueHus1 MexaHu3M u3nyueHus: 1 HoHu3auuu OLieHKa
B/IMSHUS U3/Iy4YeHUs1 M MOHU3aLMY Ha HarpeB

IO. B. ITonexaes,
@. b. FOpeBnu. .
TernoBas 3awura:
M.: Oueprus, 1976
3
B. C. ABnyeBckuii,
b. M.
lamuneickuit, I
A. T'nebog. .
OCHOBBI
Teruiornepesauy B
aBUALIMOHHOU U
pakeTHO-
KOCMUYeCKon
TexHHUKe: M.:
MarvHocTpoeHue,
1975 (3)

22

12
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Wroro no pasgeny 2

22

Pamen 3. OcHOBBI METOA0B pacyeTa TEI/IOBbIX IIOTOKOB.

1O. B. TTonexaes,
®. b. FOpeBnu. .
TenoBas 3aiuTa:
M.: Dueprus, 1976

3)
B. C. ABnyeBckui,
. b. M.
TerioBbIe MOTOKY K MPOCTeUIINM TeslaM CBsI3b HarpeBa U Tpaekropuu JIA Tamauelickuii, T
JlaMHHapHO-TYpOy/IeHTHBIN Tiepexof, HarpeB B op6uTanbHOM ToJIeTe A ne6os P 16
Pacripoctpanenye Teruia B KOHCTPYKLuM JIA Pa3HOCTHBIE CXeMBbI pacueTa 'OCHOBH' )
TerI0BoM 3aiuThl [ToysmMnupruyeckre MeTO/bI pacyeTa TerIOBbIX TOTOKOB
Teryionepeiauy B
aBUALIMOHHOM U
pakeTHO-
KOCMMUECKOU
TexHuKe: M.:
MaruvHocTpoeHue,
1975 (3)
Wroro o pasgeny 3 16
Pa3pen 4. CylnecTBYIOIIHE U MEPCIIEKTHBHBIE BU/IbI H MaTepUaJ/Ibl TENJIOBOH 3aLUThI.
1O. B. ITonexaes,
@. b. FOpeBnu. .
TenioBas 3aiuTa:
M.: Dueprus, 1976
TerioBasi 3alyTa BO3yILIHO-KOCMUYeCKUX camosieToB «Space Shuttle» u 6) .
B. C. Apnyesckuy,
«Bypan» KoHijenus Terio3amuThl «Space Shuttle» u «bypan» Kpatkas E M
XapaKTepHUCTHKA TeTuIo3amuThl «Space Shuttle» u «bypan» TerioBast 3ammura Fanuuéﬁcﬁnﬁ r
Ha OCHOBe TIPUMeHEeHHsI COBPEMEHHBIX KOMITO3UI[MOHHBIX MaTepUasioB A T1eGoB. ’ 10
TernyioBas 3amUTa Ha OCHOBE TEPMOSMHCCHOHHOTO OXJIaKeHUS OCHOBEI
lazoguHamMuueckre MeTo/bl POPMUPOBAHUS MOKPBITHM ["a301iaMeHHbIH TeNIONepe Ny B
MeToJ, JNeKTPOIyTOBOU MeTo/| D/eKTPOAYTroBou MeTo/ JleToHal[MOHHbII ABHAIOHHOH 1
MeToj, HuskoTeMriepaTypHbIii ra3o0AvHaMUue CKUM MeTo[
pakeTHO-
KOCMUUEeCKOU
TexHuKe: M.:
MaruvHocTpoeHue,
1975 (6)
Wroro no pasgeny 4 10
Pa3pen 5. JKcnepuMeHTaIbHOE UCC/IeJ0BaHUe MEeTO/[0B TeIJIOBOU 3all[UThI.
1O. B. ITonexaes,
@. b. FOpeBuu. .
TenioBas 3aiuTa:
M.: Dueprus, 1976
(8)
B. C. ABnyeBckuii,
b. M.
3a/iaun FKCIIePUMEHTA/TbLHOTO UCC/IeIOBAaHUsT DKCIIepUMeHTalbHbIe YCTaHOBKHU Tanuuedickuii, T
MeTozbI U3MepeHU TeMIIepPaTyphl Ha TOBEPXHOCTH U B 00beMe TeryioBoi A De608 T 10
3aIUThl (KOHTAKTHBIE ¥ O CKOHTAKTHBIE) MeTOo/IbI U3MepeHUs U CO3aHus 'OCHOBH' ’
BBICOKOTEMIIepaTyPHbBIX ra30BbIX TOTOKOB.
Tervionepeiayu B
aBUALIMOHHOM U
pakeTHO-
KOCMMUeCKOU
TexHuKe: M.:
MaruvHocTpoeHue,
1975 (8)
Wroro mno pasgeny 5 10
13 23616



IIpunoxxenue 3
K paboueii nporpaMme AMCIUIITHHBI
TEIIVIOBASA 3AIIIUTA JIETATE/IbHBIX AIIIIAPATOB

®OH/JI ODEHOYHbBIX CPEACTB

®oH/| OL[EHOUHBIX CPE/ICTB, MO3BOJISIOIIME OLeHUTh Pe3y/IbTaThl 00yUeHUs 10 AaHHOMN AUCIUIIMHE, BK/IFOUAlOT B
cebs:

e JMarHocThyeckast pabora

e BOIpOCHKI/3a1aHus N0 TemMam 113;

e OTYeT IO NMPAKTHUECKOMY 3a/]aHHIO;

e BONPOCH K g hepeHIIPOBAHHOMY 3aueTy;
e mupdepeHIMPOBaHHBIN 3ayerT.

Kpurepuu onieHuBaHus

JuarHocruyeckas pabdora
IuarHocTrueckas pabora npoBogutcs B popme Tecta B DIOC Moodle:

e IIpY NpPaBWILHOM OTBeTe MeHee ueM Ha 60% BOIMPOCOB - He aTTecTalls;
 TIpU NpaBWIbHOM OTBeTe Ha 60% BompocoB u OoJiee - aTTecTaLysl.

Bonpocsi/3ajanus no Temam I13
ITepeuens Bompocos no Temam I13 npegcrasied B YMK gucuyrivbel. KOHTposibHOe MeporipusiTre
CUMTAETCs BHINOJIHEHHBIM MIPY M0/y4eHUH He MeHee 60% MpaBW/IbHBIX OTBETOB Ha BOIPOCHI MperojaBaTesis

OTueT 10 NPaKTUYeCKOMY 3afaHHI0

OTuer 1o NpaKTUYeCKOMY 3a/IaHHIO TIPe/ICTAB/ISIETCS B [1€UaTHOM BUje B opMare, IpeAyCMOTPEHHOM
MeTOJVYeCKUMH yKa3aHWUsIMU K ITPaKTUYeCKOMY 3aZIlaHHUIo.
3amuTa oTyeTa MPOXOAUT B (hopMe I0KJIazia CTY/IeHTa 110 BBITIOIHEHHOU paboTe ¥ OTBETOB Ha BOTIPOCHI
niperniofiaBaresisi. OLjeHUBaeTCsl TIOJIHOTA U KaueCcTBO 0(hOpMJIEHHS OTUeTa, COOTBETCTBUE 3a/jaHHI0, BEPHOCTb
TMOTyYeHHBIX pe3y/IbTaToOB, CIIOCOOHOCTb X OOBSICHUTS.
OTuet mpuHUMAaeTCsi ¥ paboTa CUMTAeTCS BLITIOTHEHHOM [TPU BHITIO/THEHNH TpeboBaHui K ohopMIIeHH o oTueTa U
rosiyyeHnH He MeHee 60% MpaBUWIBHBIX OTBETOB Ha 3aZjaHHbIe BOIPOCHI [TPETojaBaTelisl.
[lepeueHb NpakTHUUeCKUX 3a/laHuil BXOAUT B cocTaB Y MK aucLUIIMHEL

Bonpocs! K auddepeHnipoBaHHOMY 3a4eTy

1. MeTo/bI TeTIOBOM 3allUThI
. [TorowenrieM 1 HakoIJIeHWEM Telljla BelljeCTBaMU
. KoHBekTHBHOE OX/1a)K/ieHue
. MaccooOMeHHbIM MeTo[,
. ITopucroe oxnaxzaeHue
. PaguanyonHoe oxnaxaeHue
. D/IeKTpOMarHuTHoOe
. ®U3MKO-XMMUYeCKUe IIpeBpallieHus]
. TepMO3MUCCHOHHOE OX/1aKeHre
0. Knmaccudukarys pe>xxiMoB 00Tekanwst JIA
1. CBemieHus 0 HEPaBHOBECHBIX (PM3UKO-XUMHUUECKHUX MPOLieccax Mmpu obTekaduu JIA
12. Onpepensroiye apaMeTpsl
13. V3nyyeHue 1 MOHU3ALUs
14. TenyioBbIe MOTOKU K MPOCTEUILINM TelaM
15. Cs3b HarpeBa U Tpaekropuu JIA
16. JlamuHapHO-TypOY/IeHTHBIN TIEPeX0/,
17. HarpeB B opOHTa/IbHOM I10JIETE
18. PacripocTpaHeHue Teruia B KOHCTPYKLuM JIA
19. Pa3HOCTHBIE CXeMbl pacueTa Tery0BOW 3all{UThI
20. I[TonysMnuprueckrie MeTOAbI pacueTa TelJIOBBIX [IOTOKOB
21. TerioBast 3amuyTa BO3AYIITHO-KOCMUYeCKHX camoeToB «Space Shuttle» u «Bypan»
22. Konuernuus Tero3amutel «Space Shuttle» u «Bbypan»
23. Kparkasi xapakTepuCTHKa Telyio3auThel «Space Shuttle» u «Bypan»
24. TeryioBas 3aljUTa Ha OCHOBe IIPYMeHeHHs] COBPeMEeHHBIX KOMIIO3ULMOHHBIX MaTepranoB
25. TenoBas 3aljyTa Ha 0CHOBe TEPMO3MUCCHOHHOIO OXJIaXKAeHUs
26. MeTozb! U cpezicTBa (hOPMUPOBAHUS TEPMOCTOMKUX TTOKPBITHHA
27. 3ajjauv 5KCNIepUMeHTaIbHOTO UCC/Ie0BaHUS
28. DKCIlepuMeHTa/IbHble YCTaHOBKU

_m R OO WN

14



29. MeTozbI U3MepeHUl TeMITepaTyphl Ha MOBEPXHOCTU U B 00beMe TeryIOBOM 3alUThl (KOHTAKTHBIE U
0eCKOHTAKTHbIE)
30. MeTozbI U3MEPEHUs U CO3/IaHHUS BLICOKOTEMIIEPATYPHBIX [A30BbIX MOTOKOB

JuddepenuypoBaHHbIil 3aueT
Inst porycka K cziaue AvdQepeHIpOBaHHOTO 3aueTa He0OX0AUMO BhITIOTHEHHE BCEX KOHTPOJTbHBIX
MEPOTIPHUSATHH, TIPeyCMOTPeHHBIX paboueli MpOrpaMMOM AUCLIVTLIMHEL
3ayeT POBOAUTCS B JOPMe UTOTOBOTO TeCTHPOBaHUS 1 TIpeATosiaraeT OTBETHI CTyeHTa Ha TeOpeTHYeCcKue
BOMPOCHI K AndepeHLIMPOBaHHOMY 3adeTy.
Pe3y/bTaThl TeCTUPOBAHUS OLIEHHUBAIOTCS C/IeNYIOIUM 00pa3oM:
- OLIeHKA «He 3aUTeHO» Ipy Ha/mmuuy MeHee 50% TNpaBU/IBLHBIX OTBETOB;
- OLIeHKA «3a4TeHO-y[0BJIeTBOPUTEILHO» TIPU Hamuuuu 50-65% npaBU/IbHBIX OTBETOB;
- OLIEHKA «3a4TeHO-XOPOLI0» Npyu Hamnuru 65-80% npaBUIbHBIX OTBETOB;
- OLIeHKA «3aYTeHO-OT/IMYHO» TpH Hanmuuuu 6osee 80% TpaBU/ILHBIX OTBETOB.
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[Nacnopt ¢oHJa OLIEHOUHBIX CPeJCTB
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Bonpocsl/3azanus 1o
Pazgen 1. O0uiue BOnpocsl Temam 13,
4 8 s 36 | 18 10 8 18 20 | 20 Ortuer 1o
TeI/I0BOM 3all{UThI.
TPaKTUYECKOMY
3a/JaHUI0
Bonpocsl/3azanus 1o
Temam I13,
Pazgen 2. ®u3uko- Otuer o
4 g [XMMHUECKHe Npomeccel, 38 16 8 8 2 20 | 20 TPaKTUYEeCKOMY
NPHUBOJSILINE K HarpeBy 3aJ]aHUIo,
JIA. Bomnpocs! k
I bepeHIUPOBaHHOMY
3auery
Bonpocel/3aganus rno
Pa3pen 3. OcHOBBI Temam I13,
4 8 |meropoB pacuera 30 14 6 8 16 20 20 Otuer 1o
TeI/IOBBIX MOTOKOB. TpaKTUUeCKOMY
3a/JaHUI0
Bonpocsl/3azanus 1o
P oo
4 | 8 P A 24 | 14| 6 | 8 | 10 | 20 | 20 Oruer 1o
MaTrepuasibl TenjaI0Boi
TIPaKTUUYe CKOMY
3al[UTHI.
3a/JaHUI0
Paspen 5. Bonpocsl/3azanus 1o
JKCrepuMeHTa/IbHOoe Temaw [13,
4 8 P 16 6 4 2 10 20 | 20 Otuer 1o
HCC/1e/JoBaHNe MEeTOA0B
o TPaKTUYEeCKOMY
TeI/IOBOM 3all{UThI.
3a/JaHUI0
Bcero 3a 8 cemecTp 144 | 68 34 34 76 | 100 | 100
Bcero no pucuuninae 144 | 68 34 34 76 | 100 | 100
16 23616




Kpurepuu onennBanus

OIIK-5
Bonpocbl omkpbimozo muna:
Ne 1 B me3ocdepe (ot 50 o 80 KuioMeTpoB HaJ, ypPOBHEM MOPSI) UTO IMIPOUCXOAUT CO 3HaUeHUSIMU TeMI1epaTyphl
BO37lyxa
Ne 2 Kakasi s3Heprusi siBsieTCsl JOMUHUPYIOLLel TIPY BHICOKOM CBePX3BYKOBOU CKOPOCTH?
Ne 3 Yto nmoHUMaeTCsl 10/ «KOHBEKTUBHBIM» MeXaHU3MOM TepeHoca (9Hepruu, MacChl, UMITy/IbCa)?
Ne 4 TIpouecc nor/ionjeHyue 3HePruy MyTeM yAa/ieHHs NOBePXHOCTH MaTepua’ia njlaB/ieHueM, MclapeHueM,
cyOmMMarued WM XHMUYECKOH peakiye — 3To
Ne 5 Ilpu KakuX yC/I0BUSIX IIPUCYTCTBYIOT CU/Ibl BaH-nep-Baanbca
Ne 6 Kakast 3aBUCHUMOCTb MeX/y TeIUIOBBIMH ITOTOKAMH Ha JIMHUY PacTeKaHUsi O0KOBOM MOBEPXHOCTH LWIMH/ApPA U B
KPUTUUECKON TOuKe cepruuecKoro 3aTyrieHus
Ne 7 Ecu cio#t mprcoeIMHEHHOTO BSI3KOTO TOTOKA I0CTAaTOYHO TOHOK, TIOTOK B HEM
Ne 8 Kaxkoii cLieHapyii JaMHHapHO-TYPOY/IeHTHOTO Tepexo/a MPOUCXOJUT NPY HeCTabUIbHOM TTOTPaHUYHOM CJI0e
Ne 9 JlokanbHOe pa3fiesieHue MOTOKa 00eCeunBaeTcs, eCim
Ne 10 Yucio Maxa, Mpy KOTOPOM HauWMHAIOT BO3HHUKAThL PeaKIMH JUCCOI[HANU (PEKOMOUHAI[MH) MOJIEKY/T (aTOMOB)
[ BO3ziyxa?
Bonpocbl 3akpbimozo muna:
Ne 1 Yto n306pakeHo Ha cxeMe 00TeKaHUs Cepbl TOTOKOM 0] HOMEPOM 4

a) CkaTblii c/ol;
b) TlorpaHuuHbIH C/IOMH;
C) YznapHas BOJHa;

d) 3BykoBasi BoJHa.
Ne 2 Uto He sBASIeTCS IpenMyIecTBoM (hroydung-adbasmmm

a) IIpoayBka cHWKaeT Terionepejauy;
b) CwmermvBaHve MPOAYKTOB ab/SILIAK C Ta3aM¥ TTOTPAHUYHOTO CJIOST;
C) YBenuueHUe OTPbIBA C TOBEPXHOCTU MOKPBITHUS;

d) OG6bIuHO peliaeTcsi C TIOMOIIIBIO arlIIPOKCUMALIAK C1ab0i CBS3M.
Ne 3 «HeBbImyKibie 3)eKTbI» MOTYT MOSBISITHCS Ha

a) HocoBoii uactu sieTaTenbHOrO anmnapara;
b) B XBOCTOBOII YacTH JieTaTe/ILHOTO arfapara;

c) Y KOpHel KpbLIheB;
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d) Takoro TepmMuHa He Cyl|eCTBYeT.
Ne 4 T'me HaXOAUTCST MAaKCUMYM HaberaroIero TeryioBOro MoToKa B CIydae TypOy/IeHTHOTO MOrpaHUYHOTO CJI0sT?

a) B kpuruueckoii Touke;
b) B 3BykOBOIi TOUKE;
c) B TpoliHoii Touke;

d) MakcumMyM OTCYTCTBYeT.
Ne 5 Kakwie CBOMCTBa IMOTOKA MHTEPECHBI TP PaCCMOTPEHUH MeXaHH3Ma TepeHoca (IHEPIUU, MaCChl, UMITY/IbCa)?

a)  TemoNpPOBOAHOCTD, BS3KOCTh;
b)  TeronmpoBOAHOCTE, BA3KOCTE, AU dy3us;
c¢) Tonbko BSI3KOCTH;

d) Bsskocts, nuddy3us.
Ne 6 fIBneHue, TIPH KOTOPOM ZiBa aTOMa 00BeJUHSIFOTCS] B MOJIEKY/TY, Ha3bIBaeTCst

a) PexomOuHaIws;
b) duccouuarus;
c¢) O6obieHue;

d) CnusHue.
Ne 7 Kakoii BUJ| CUCTeMbI TETVIOBOM 3allIUThI MTOAXOAUT TIPU BXOJe C BbICOKUM TerJIOBBIM MOTOKOM/HArpy3Koii?

a) [laccuBHblij;
b) AKTUBHBIN;
c) AOGISTHBHBIN;

d) Hukakoit
Ne 8 Bcerja /i IprCOeIUHEeHHbIH BA3KHI TIOTOK [JO/DKEH PaCCMaTPHBAThLCS B CBSI3M C IIOTOKOM, IIPOXO/AIIMM depes
BCE TeJI0 B 1[eJIOM?

a) [a, Bcerpa;
b) Her, unorga;
c) Hert, HuKorzg;

d) He xBaTaeT JaHHBIX [Jis1 OTBeTA.
Ne 9 CMmechio KaKMX BHIOB ra3a pacCMaTpUBaeTCs Bo3yX Ipu TeMreparype Ao 8000 K?

a) N2, 02, NO;
b) N2, 02, O;
c¢) N2,02,NO, Ar, N;

d) N2,02,NO, O, N.
Ne 10 Yto M300pa’keHO Ha CxeMe JBYMEPHOrO JIAMMHAPHOTO BS3KOr0 TeUeHHsI C JIOKAbHbIM pa3/ie/ieHlieM B Touke A?
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IICK-12

Touka MOBTOPHOTrO NPUCOEJUHEHHST;

TpoiiHasi TOUKa;

YroBasi TOuka;

Touky paszesieHUst

Ne 1
Ne 2

Ne 3

Ne 4

Ne 5
Ne 6

Ne 7

Ne 8
Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Bonpocbl omkpbimozo muna:
Kak npoeKTHpyIOTCs /leTaTe/bHble anmnaparsl /s nojera Ha Mapc

YTo BXOAWT B «BO3ZYIIHBIE JAHHBIE», KOTOPHIMU HEOOXOAMMO 00/1a/1aTh /IS TPOBeJeHHsT
WCTIBITaHWS B Bo3ayxe?

B kakoMm ciiyuae NIpUCTeHHBIH TelI0BOM MOTOK paBeH MOBEPXHOCTHOMY pa/ihalliOHHOMY
TETUIOBOMY TIOTOKY (C 00paTHBIM 3HAKOM)?

Uro siBisieTCsl MePOH [I/1s pa3/IMums CTal[MOHAPHOTO, KBa3UCTAl[MOHAPHOTO U
HeCTalMOHapHOI0 MOTOKa?

Kakoii Bu/i 3HEepruu He pacCMaTpUBaeTCs MPU U3yUeHUH MOJIeKY/Ibl peaqbHOro rasa?
HeobxoAuMO /11 yUUTBIBaTh CTPEJIOBUIHOCTD TIPH pacyeTe HarpeBa MOBEPXHOCTH
JieTaTebHOT0 anrmapara?

ITpu Kakux ycioBusiX Kpurepuii YenmmeHa-Pybe3rHa BBITIONHSIETCS /IJ1s1 TIOTOKOB C BBICOKMM
yrcoM Maxa u urciaoM PeliHosbca

Ha kakoMm ypaBHeHUM MOCTPOeHa «HeBsi3Kasi» TeOpHsl yCTONUMBOCTH

K kakoMy BUAly pa3ziefieHus IOTOKA MOXKHO OTHECTH Y/laphl NTONIEePeYHOro MoToKa B MoJe
06TeKaHUs TeJia C MOJBETPEHHON CTOPOHBI C OOMBIINUM YIJIOM aTaKu

[Ipy KaKHX CKOPOCTSIX TPaHCIIOPTHOTO CPe/ICTBa OTHOCUTEBEHO OKPY’KAFOLLero BO3ZAYIIHOTO
MPOCTPaHCTBa BO3AYX MOXKHO PACCMaTpPUBATh KaK TepMUYeCKH COBEpIIeHHbIN Ta3
Bonpocbl 3aKkpbimozo muna:

UTO MOXKHO CKa3aTb O pe)KuMe T0TOKa rasa, eciu ero uncio Kuyacena Kn = 0,17

a) CBobOAHBIN MOJIEKY/ISIPHBIN MTOTOK;
b) YacTuilbl B MOTOKE CTAKUBAIOTCS C JPYT JPYroM;
¢) IIpogo/mKuTeNLHBIN MOTOK;

d) IlpopomkuTtenbHbIl NOTOK € 3((heKTaMu CKOb)KeHUs!.
Kak B/sieT 11epoXoBaTOCTh Ha HarpeB MIOBEPXHOCTH MOTOKOM BO3/yxa

a) Yeeauuusaem;
b) Ymensiaer;
c) He Bnuser;

d) 3aBUCHUT OT THIIA 11I€POXOBATOCTH.

ITpu mMacmrtabupoBanuy 00beKTa pauallMOHHO-aqradaTiuecKast TeMIiepaTrypa CTeHKU Ha
MaJioM Tejie OyeT HaMHOTro 6oJbilie, YeM Ha OOJBIIOM (€C/TH BCe TTapaMeTPhI TIOTOKa
OJITMHAKOBBI)?
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a) [a, bonble;
b) Her, menbIe;
¢) MacmrabrupoBaHue He BHSIET Ha MOJydaeMoe 3HaueHHe TeMITepaTyphl;

HeobxoauMel JaHHbBIE 0 pa3Mepe MaciiTaba
Ne 4 Kakoii MexaHH3M MOBepXHOCTHOW abJIsSIL{K TIOIVIOIAeT 3HaUUTeTbHOe KOJTMUeCTBO SHEPTUM?

a) Okucnenue;
b) Hcnapenue;
¢) Pacmennenue;

d) [TnaBnenue
Ne 5 Yucno IpasaTas Ayist X)KUJKOCTeH 0ObIYHO:

a) Pr- 0;
b) Pr=o0(1);
c) Pr — oo;

d) Pr — -oo,
Ne 6 YeMy paBHA CKOPOCTb B KPUTHUYeCKOH TouKe cepuuecKoro Tea?

a) oo,
b) 0;
c¢) HeobxoarMo MPOBECTH pacueThl;

d) BepHoro BapuaHTa HeT.
Ne 7 ITo xakOMy 3aKOHY MOXKHO YTBEPKaThb, UTO TeJI0 U3/Iy4aeT TeIlsio CO CKOPOCTEIO,
MIPOTIOPLIMOHA/IBHOM YeTBePTOM CTelleHU TeMIlepaTyphl Teja

a) 3akoH Taybep-¥Ysuikdunga;
b) 3akon I'ynapga;
c) 3akoH Borbymana;

d) 3akoH coxpaHeHUs SHepruM.
Ne 8 HeobxoaumMo, uTo6bI MaTepHrasl OBEPXHOCTH ObIT XOPOIIIMM KaTalrl3aTopPOM, UTOObI
YMEHBIIUTD BbIZle/IeHHe Tellla Ha TOBEPXHOCTH.

a) /[la, BepHO;
b) Hert, He BepHO;
C) 3aBHCHT OT BLICOTHI TIOJIETA;

d) 3aBHCHT OT CKOPOCTH TIOJIeTa.
Ne 9 IToTOKH, MPOXO/SILHE MUMO BBICOKOCKOPOCTHBIX JIeTAaTe/IbHBIX amrapaToB, B
JelCTBUTENIbHOCTU

a) OpgHoMepHBI;
b) [BymepHsI;
c) TpexmepHbl;

d) KsasugBymepHbI.
Ne 10 Bo03M0yKHO /T MHOTOpPa30BOe TIpUMeHeHHe abIITUBHOM CHCTEMBI TETIJIOBOM 3all[UThI?

a) /[la, BO3MOJKHO;
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b) Hem, Heg03MOdiCHO;
C) 3aBUCUT OT XapakTepa IoJeTa;

d) 3aBuCUT OT IpUMeEHsSIEMOro MaTepuara.
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