MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
HekaH dakynbTeta

JleBrxuH A.A.
(mopmumch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEIUVIOIIEPEJAYA B U3JAE/INAX PKT

Hanpagnienue/cnenuaibHOCTb 24.03.01 PakeTHble KOMILJIEKCHI U KOCMOHABTHKA
MOATOTOBKU

Crnenuanu3anusa/mpoguis/mporpaMmma KoMno3uTHbIe KOHCTPYKIIMM B PAKETHO-KOCMHYECKOH TEXHUKE
TOATOTOBKH

YpoBeHb BbICIIIero o0pa3soBaHust bakanaBpuar

®opma o0yueHHs OuHas

®dakybTeT A PakeTHO-KOCMHYeCKOH TeXHUKH

Beinyckaroman Kadeapa A2 TEXHOJIOI'M KOHCTPYKIIMOHHBIX MATEPUAJIOB 1

IMPOM3BO/CTBA PAKETHO-KOCMUYECKOM TEXHUKU

Kadeapa-pa3padorunk paboueit A3 KOCMMYECKHUE AIIITAPATBI 1 IBUT'ATEJ/IN
NporpamMMsI
A YACHI (1o HaNnMuMIo BU/I0B 3aHATHIN) o
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kadenpa A3 KOCMUYECKUE ATITTAPATHI U IBUTATEJIA
babyk Banepuii AnekcaHzpoBuy, [1.T.H., Mpodeccop, 3aBeyoiui kadeapoit

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpamMmel A3 KOCMHUYECKUE ATIITIAPATHI 1 AIBUTATE/IN

3aBepytomuii Kadeapoii babyk B.A., 1.T.H., mpod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A2 TEXHOJIOI'MA KOHCTPYKIIMOHHBIX MATEPHUAJIOB U ITPON3BOJCTBA PAKETHO-
KOCMHNYECKOUW TEXHUKU

3aBegyroimii Kadeapoit AHapromwkuH A 0., K.T.H., Aor.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEIUVIOIIEPEJAYA B U3AE/IUAX PKT

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI
Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

[TK-4.5 — CriocobeH NMpUMeHSITh COBpeMeHHbIe HayuHble U 00L[eTeXHUYeCKHe MOAXO0AbI U 3HaHUS B 00/1acTH
MIPOEKTUPOBAHKs, KOHCTPYHMPOBaHUS U (QYHKLMOHMPOBaHHS PaKeTHO-KOCMHUYeCKON TeXHUKH

®OpMHUPOBaHUIO KOMITETEHIIUN CITY>KUT JOCTYKEHUE CIeYIOIIUX Pe3y/bTaToB 00pa3oBaHus:

IIK-4.5
3HAHUA:
Ha ypOBHe TIpeZiCTaB/IeHHiA: PUHLIMIIBI Pa3/IMYHBIX BH/OB TeT/I000MeHa
Ha ypOBHe BOCIIPOM3Be/IeHHS: MaTeMaTh4eCKU arrapar ornpe/ie/ieH|si THTeHCUBHOCTH TeTyiooOMeHa U

rapaMeTpOB TeMIlepaTypHBIX T0el
Ha YpOBHe ITOHMMaHUsI: 0CHOBHBIE 3aKOHBI [TepeHoca Tera;;

YMeHus:
TeopeTUUYeCKHe: MCIO/Ib30BaTb MaTeMaTUUeCKWi arrapar Teruioriepejaud AJisi OMUCaHUs TIPOLiecCOB

repeHoca Ter/oThl
MpaKTHYeCKHe: Onpe/ie/siTh UHTeHCUBHOCTD TeTJIO00MeHa U TlapaMeTphl TeMITepaTypHBIX TOJIel;

HABbIKU:
OLléHKHW MHTeHCHBHOCTHU TeryiooOMeHa B n3aejanax paKETHO-KOCMH‘JECKOﬁ TeXHUKU..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunvaa TETIJIOITEPEAYA B U3AE/TUAX PKT saBfsieTcs AUCIUIIIMHON 00513aTe/IbHOM
yacTu 0/10Ka 1 nporpamMMbI TIOATOTOBKY 10 HarpasieHuto 24.03.01 PakemHble KoMnaeKcbl U KOCMOHABMUKA.

CogepxaHWe [UCLUIVIMHBI ~ SIBSIETCA  JIOTUUECKMM  mpofao/bkeHuem  aucuunavH:  BBICHIAS
MATEMATUKA, ®U3NKA, TEPMOJJMHAMMUKA.

Copepxanue JVCLIUTUIAHBI SIBJISIETCS OCHOBOM ISt OCBOEHMSI OUCLIUIUIH:
BBICOKOTEMIIEPATYPHBIE KOMITIO3UIIMOHHBIE MATEPUAJIBI.

I[pesBapuTebHBIE KOMITETEHLMH, CHOPMHUPOBaHHBIE Y 00yUaroOILerocs A0 Havyasa W3yueHus JUCLATUINHBL:
¢ OIIK-1 — CrniocobeH MpUMEeHSITh eCTeCTBEHHOHAYUHbIE U 00II[eMHXeHEPHBIE 3HAHHSI, METO/IbI

MaTeMaTU4YeCKOro aHa/ni3a U MO/Ie/TMPOBaHUs, TEOPETUUeCKOTO 1 IKCITIePUMEHTAILHOTO UCC/Ie/JOBaHMS B
npodeccuoHaNLHON JesiTeIbHOCTH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

Ay/MTOpHBIE 3aHATHS S
B KOHTaKTHOIi ¢hopme g%,
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3 5 Paspen 1. OcHoBHbIe moHATHsA. 1.1. Buzibl Terioo6meHa. 1.2. TerioBoii OTOK U TIOTHOCTb 1 1 1 0 0 5
TerJIOBOro IMOTOKa.
3 5 Paspen 2. TenionpoBoAHOCTD. 2.1. Ten0npoBoAHOCTb. 3aKOH TeIJIONPOBOAHOCTH Dypee. 17 12 4 8 5 25
2.2. JuddepeHLpanbHOe ypaBHeHHe TEIIONPOBOAHOCTH. YC/I0BUS Of(HO3HAUHOCTH.
Paspen 3. TenionpoBoAHOCTE B TBep/bIX Tesax. 3.1. CralMoHapHasl Ter0npoBOJHOCTb.
3 5 3.2. HecrauuoHapHasi TerionpoBogHOCTb. MeToy 060611ieHHbIX nepeMeHHbIX. 3.3. MeTozpl 18 13 6 7 5 25
pettieHnst AU pepeHIIHanIbHOT0 ypaBHEHHS TeTIONPOBOAHOCTH.
Paspen 4. KoHBeKTHBHBIH Ter1000MeH. 4.1. YpaBHeHUs! COXPaHeHUsI Jijisl CIIIOLIHON CPeJibL.
MeToz 060611eHHBIX TepeMeHHbIX /11 UCC/IeJ0BaHHUsI KOHBEKTUBHOTO TemnoobMeHa. 4.2.
TTorpaHnyHbIi C/10M. YpaBHeHHs TOrpaHWYHOrO cr1osi. AHanorus PeliHonb/ica. VIHTerpaibHble
ypaBHEHHs1 IOrpaHUYHOro c/1051. 4.3. KOHBeKTUBHBIN Tersioo6MeH Npy JaMUHApPHOM U
3 5 TypOyneHTHOM pexxumax TedeHust. 4.4. OcobenHoctu Terioobmena B Tpybax. 4.5. 46 31 15 16 15 25
Oco6eHHOCTH KOHBEKTUBHOIO TErjioo0MeHa TIPUMEHUTEJIBHO K H3JIe/IUAM PaKeTHO-
KOCMHYECKOH TeXHUKH: CBEPX3BYKOBbIE TeUEHMS, XUMHUYeCKHe TpeBpallieHus, CJIOKHBIN
npodusib 06TeKaeMoi TIOBEPXHOCTH, M3MEHEeHH e lapaMeTpPOB OKpyKatoLLieid cpebl. MeToz,
3¢beKTHBHOM J/IMHBL.
3 5 Paspen 5. Jlyuucrbiii Tenyioo6MeH. 5.1. 3aKOHOMEPHOCTH TEIJIOBOTO U3/1y4eHus. 5.2. 26 11 8 3 15 20
HPI/IHL[I/IHBI OIIpeAeIeHUs TyUHCTOr0 TeryIoOBOro IoToKa.
Bcero 3a 5 cemecTp 108 68 34 34 40 100
Bcero no gucuuniMHe 108 68 34 34 40 100
3.2. AyATOPHBII NPaKTUKYM
Ne Homep 1 HauMeHOBaHMe O0bem, ayj,
Tema MNPAKTHYE€CKOIr'o 3dHATUA
n/n pa3aesia JUCHUIIIMHBI gacoB
3aKoH TeIlJIONIPOBOAHOCTH, JU epeHIa/JIbHOe
1 |Pa3gen 2. TeronpoBOAHOCTS. POBOA > A gepenny 8
YPaBHEHHE TEeIlJIONTPOBOAHOCTH.
7 Pazpen 3. TernonpoBogHOCTE B |CTalMoOHapHasi TeMaonpoBoAHOCTh. HecTaloHapHas 7
TBEepAbIX Te/laX. TeIJIOIIPOBOAHOCTD.
Paznen 4. KoHBeKTHBHBIM o
3 A KoHBeKTHBHBIH TeryioobMeH 16
Terio0OMeH.
Pazpen 5. JlyuuncThiii o
4 A y JIyUMCTBIN TEII000MeH 3
Terio0OMeH.
Bcero 3a 5 cemectp 34
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep 1 HauMeHOBaHHe Oo0nemMm,
CO]IEP)KHHI/IE y‘l86H01"0 3a/ldHUA
n/n Pa3ae/ia JUCHHUIIINHbI gacoB
3aKOH TeIJIOIIPOBOAHOCTH, AU epeHla/JIbHOe
1 |Pa3gen 2. TeronpoBOAHOCTS. POBOA > Anbgepenny 5
YpaBHEHNME TEIJIOIIPOBOAHOCTHU
2 Pazpen 3. TermonpoBogHOCTE B |CTaljMoHapHas TeronpoBogHoCcTh HecTalmonapHas 5
TBepAbIX Te/laX. TEIIOMPOBOAHOCTb
Pa3nen 4. KoHBeKTHBHBIM .
3 A KoHBeKTHBHBIH TerioooMeH 15
Terio00MeH.
4  |Pa3gen 5. JIyuucTslit TeriooOMeH. JlyurcThIi TerioobmeH 15
Bcero 3a 5 cemecTp 40
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4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJE/II CEMECTPA
1| 2] 3 5 (6] 7 8] 9 101 | 12 [13]14]15]16] 17
5 [TexK TexK| L Texk| T | rpl Tk Texk| T | 1p Texk| T | Texk| TexK | Texk|p|Texk
3agaH 3aziaH 3aziaH 3afaH

YcnoBHbBIe 0003HAUCHUS:
o JIP — aparHocTHUeCKasi paboTa;

e TekK — BOMpOCHI [/151 TEKYILETO KOHTPOJIS;

e 3ajaH — 3ajjaHue.

TeKyIui KOHTPO/Ib YCIIeBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHBIE BpeMeHHbIe NHTEPBAJIBI B
cnenyronumx hopMax:
e HArHOCTUYECKasi paboTa;
¢ BOMPOCHI /IS TEKYITIET0 KOHTPOJIS;

® 3d/laHHe.

IIpomMesxyTouHasi arTecTanusi IIPOBOAUTCS B popMax:

® 5S5K3dMeEH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. A. Anekcanzpos, A. M. Apxapos, 1. A. Apxapos. . Teruiorexauka. M.: U3g-s0 MI'TY um. H. 3.
Baymana, 2017, 22 3k3.

2. A. M. T'yGeprog, B. B. MupoHoB, /I. M. Bopucos. . ['a3oquHaMuuecKye v TeroQu3nueCKUe TPOLIeCChI
B pakeTHBIX IBUTaTesIsiX TBEPAOro Torivea. M.: MaiumHoctpoenue, 2004, 9 3k3.

3. B. A. Babyk, A. @. Jleonos, I'. B. PoaronoB. . CoopHUK 3aj1au 1o Tervionepenaue. CI16.BI'TY
"BOEHMEX" um. 1. ®. YctuHoBa, 2018, 51 3K3.

4.T. B. PoguoHOB. . PacuéThl mapamMeTpoB Teryioo0MeHa 1 TemriepatypHeix noseit. JLBI'TY "BOEHMEX"
uM. [1. ®. YcrruHoBa, 1988, 125 3ks.

5.2. JloronHUTeNbHASA TUTeparypa o JUCLUIUIVHE:
1. b. H. FOpaes. . Tennonepegaua. M.: Beici. k., 1981, 1 3k3.
5.3. Ilepuoguyeckue U3gaHus:
He TpeOyoTCs.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHBIE OMO/THOTeUHbIE CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=443 —
Bubnuoreuno-usgarensckuii rieHtp BI'TY "BOEHMEX" um. [1.®. YctuHoBa; — DyHjaMeHTaIbHAsT
oudbmioreka BI'TY «BOEHMEX» um. [1.®. YctrHoBa.

CoBpeMeHHbIe TpodecCHoHaIbHBIE 6a3bl JaHHBIX:

1. https://rusneb.ru — HauionaibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonHoTekcTOBast 3/1eKTpoHHast buboTeka Poccutickoro doua
(byHIaMeHTa/TbHbIX UCC/Ie0BaHUH.

VHdopmaLioHHbIe CIIPaBOYHbIE CHCTEMBI:
1. Tex3kcriept — MIHGOpMAaIMOHHBIM MTOpTa/l TeXHUUECKOTO peryivpoBaHusi: HopMbl, mpaBu/ia, CTaHAAPThI
PoD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsranTtIntoc- nH(OpMaljoHHbII [TOpTaa paBoBOM MH(MOPMAaLUH.
5.5. TTporpamMMHoOe obecrieueHue:
He TpeOyeTcsi.

5.6. 'apopmalioHHbIe TEXHOIOTHU:

B3auMoyielicTBue ¢ obyuaronumucs nocpenctBoM SMOC Moodle BT TY «t BOEHMEX» um. [1.®. YcTHHORBA.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

CTIeL[aTM3UpOBaHHbIe TpeOOBaHUs 10 000PYZAOBaHUIO OTCYTCTBYIOT; ayAUTOPUS C TTOCAZOUHBIMU
MecTaMU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TEIUVIOIIEPEJAYA B U3JE/IUSIX PKT

AnHoTanusa paboueii nporpaMMsl

Oucuunmaa TEIVIONEPEOAYA B U3JOE/IUAX PKT sBrsieTcs AUCLUIIIMHON 00s3aTeTbHON
yacTu 0/10Ka 1 rnporpamMmbl MOATOTOBKU 10 HaripaeieHHi0 24.03.01 PakemHble KOMN/AEKChbl U KOCMOHA8MUKA.
HOucruruiiaa peanmu3yeTcs: Ha (akynbTeTe A PakeTHo-kocmuueckoit Texuuku BI'TY "BOEHMEX" um. ..
Ycrunosa kadenpoit A3 KOCMUUECKUE ATIITAPATEI U IBUTATEJIN.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
ITK-4.5 CrniocobGeH NMPUMEHSITh COBPEMEHHbIE HAayuHble W OOL[ETEXHUUECKHE MOAXO[bl U 3HAHMs B 0071aCTH
TPOeKTHUPOBAHMs, KOHCTPYHUPOBaHUS 1 HYHKLIMOHMPOBaHUS PAaKeTHO-KOCMUYeCKOM TeXHUKU.

Copep>xaHue [AUCLMIIIMHBI OXBaTbIBaeT KPYTr BOMNPOCOB, CBSI3aHHBIX C OTpefie/ieHreM WMHTeHCUBHOCTH
TeTuioriepeHoCca TIPUMEHUTENTbHO K U3[e/IMsM PaKeTHO-KOCMUUeCKOW TeXHUKHU U TlapaMeTpPOB TeMIlepaTypHBIX
T0/1el B 9TUX U3/IeNHUsX.

[TporpamMmMoit AUCLUTIIMHBI TIPeyCMOTPEHBI CleiyIoliie BUABI KOHTPOJIS:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e BOMPOCHI /iJIsl TEKYILIEr0 KOHTPOJIS;
e 3ajiaHue.

HpOME)Ky'TO‘lHaH dTTecTalus IMpoOBOAUTCA B (I)OpMaXZ
¢ D3K3dMeH.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI JUCILUIUIMHBI cocTaBiaser 3 3.e., 108 u. IIporpamMmoll AWCIUTUTUHBI

MpeyCMOTPEHbI JIeKIIMOHHBIE 3aHATHS (34 u.), TpakThueckue 3aHsATHS (34 4.), camocTosiTeslbHas paboTta
cryzaenta (40 u).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
TEIIVIOIIEPEJAUA B U3JE/IUSIX PKT

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMILIMHEI cocTaBngeT 108 4., u3 HUX 68 4. ayUTOPHBIX 3aHATHH, U 40 u.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

TpyRoeMKOCTB,

HaumeHoBaHue padoThl PekomeHnyemas nuTeparypa uac

Pazgen 2. Ten10mpoBoJHOCTb.

b. H. FOpaes. . Tennonepenava: M.: Boiciu. mk., 1981 (2)
B. A. Bab6yk, A. @. JleoHos, I'. B. PoauoHoB. . CO0pHUK 3aau

3aKOH TeIUIONPOBOAHOCTH, rio Teronepenaue: CI16.5ITY "BOEHMEX" um. [I. .
AudheperImamHoe Yerunosa, 2018 (2) 5
BTIE Silgflmggo HOCTH I". B. PogyoHOB. . PacuéTsl mapameTpoB TeruioobMeHa 1
POBOA TemneparypHsIx noseit: JLBI'TY "BOEHMEX" um. 1. ®.
YcruHoBa, 1988 (2)
Wroro no pasgeny 2 5

Paspen 3. Ten1onpoBoAHOCTH B TBePABIX TeJIaX.
I". B. PoguoHoB. . PacuéThl mapaMeTpoB TeryioobMeHa 1

CrauyoHapHas TemmneparypHbIx noseit: JLBI'TY "BOEHMEX" um. [1. ®.
TETIJIONTPOBOTHOCTh YcruHoBa, 1988 (2) 5
HecrarponapHas B. A. Babyk, A. @. JleoHos, I. B. PogronoB. . CO0OpPHUK 3a71au
TeIJIONPOBOAHOCTh o terionepezgaue: CI16.BT'TY "BOEHMEX" um. []. ®.
YctuHoBa, 2018 (2)
Wrtoro no pasgeny 3 5

Pa3pen 4. KoOHBeKTHBHBIN TeN/I1000MeH.

B. A. bBabyk, A. @. JleoHos, I'. B. PogroHoB. . CO0pHUK 3aau
o tervionepefaue: CIT6.BI'TY "BOEHMEX" um. []. ®.
YctuHoBa, 2018 (4)

KoHBeKTUBHbIH Terji000MeH A. M. TI'y6epros, B. B. Muponog, 1. M. bopucos. . 15
lazoguHaMUYeCKUe U Terio(u3nuecKie MpoLecChl B PAKeTHBIX
JBUraresisix TBépzoro Tormea: M.: MammHoctpoenue, 2004
3

Wrtoro no paspeny 4 15
Pazgen 5. JIyuuCThbId TEII000MeH.
B. A. Babyk, A. @. JleoHos, I'. B. PoguoHoB. . CO0pHUK 3aau
o tertonepegaue: CIT6.BI'TY "BOEHMEX" um. []. ®.
YctuHoga, 2018 (5)

JlyuncThIii TerioobmMeH i 15
I'. B. PoqroHOB. . PacuéThl mapaMeTpoB TeryioobMeHa 1
TeMriepatypHsbIx nosieit: JLBI'TY "BOEHMEX" um. 1. ®.
YcrtuHoBa, 1988 (5)
Wrtoro mno pasgeny 5 15
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
TEIVIOIIEPEJAUA B U3JE/IUSIX PKT

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta

*  BOIMPOCHI /IS TEKYIIeTO KOHTPOJIS;
e 3a/jaHUe;

e 5K3aMeH.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e IIpU NIPaBUJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBWIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Bonpocs! A1A TeKyiero KOHTpo/s

Ilpu onpoce CTyz,eHTOB 3a/1at0TCS BONIPOCHI IO TeMe 3aHATHA. [Ipy OJTHOM OTBeTe CTY[eHT Ioay4aeT
10 6an1oB, MpU HETIOJTHOM - 5 6anyIoB, B Cyuae HeBepHOTo oTBeTa - 0 6asnsioB. Yc/10BHeM /ISl YCIIeIIHOTO
3aBeplIeHHs OTPOca SIBJISIeTCsI KO/MuecTBo 6a/ioB B uana3one ot 5 710 10. TlepeueHb KOHTPOJIBHBIX BOTIPOCOB
npezcras/eH B YMK.

3agaHue

ITpu npoBenenuu 113 ocyliecTBasieTCs pellieHe 3a/1ad Mo OITU TeMaM. KaKblil CTyIeHT J0/DKeH
PEIINTh MATh 3334 10 WHUBHIya bHbIM 3aaHusaM (Babyk B. A. COopHUK 3ajau 110 Terionepenade/ B. A.
babyk, A. @. Jleonos, I'. B. Poguonos; BI'TY "BOEHMEX". -M3x. 3-e, nepepab. u por.. -CI16., 2018. -68 c.).
OTueT 10 pellleHUIO 3a/au NpeZCcTaB/seTcs Ha ucTax popmara A4. 3amura IpoxoguT B (popMe OTBETOB
CTYZleHTa Ha BOIIPOCHI IIpero/iaBaresis.
B cnyuae eciii ohopmiieHre oTueTa v OTBETHI CTyAeHTa BO BPeMsI 3all[UThl COOTBETCTBYIOT YKa3aHHBIM
TpebOBaHUAM, CTYZIEeHT MoTyYaeT MakKCUManbHOe KomuuecTBo 6anos -100.
OcHOBaHUSIMU [i/1s1 CHYDKEHHST KOJTMUecTBa 0ansioB siBIISTFOTCS:
* HETIO/THBIE OTBETHI Ha BOTIPOCKHI — 20 6asios,
* HebpexxHoe oopmenne — 10 6annos,
* HU3KOe KaueCTBO rpaduueckoro Marepuana — 10 6asos.
OCHOBaHUSIMH JIJISI CHYDKEHHS KOJTuecTBa 6aoB B uana3oHe ot 5 10 10 SBastoTcs:
- HeOpeXkHoe oopMIeHHe PabOTHI,
- HU3KOe KaueCTBO rpa)uueckoro Marepuania.
3auet 10 BBITIOIHEHHOU 3a/iaue OCYIIeCTB/ISIeTCs TIPH JOCTH)KEHHUH He MeHee 75 0aslioB.

JK3aMeH

K sK3ameHy 0Ty CKatoTCs CTYIeHThl, KOTOPbIe YCIELIHO MPOLLIN OMPOC U MOJYUX/IN 3aueT 10
BBITIOJTHEHHBIM 3afadaM. OLieHKa MPOCTaB/IsieTCsl 10 pe3y/ibTaTaM OTBeTOB Ha BOTIPOCH! buneTa. Borpocst,
coziep>kalrecs B ouetax, BeuioxkeHbl B YMK. TIpu moiHOM OoTBeTe Ha /iBa BOTIPOCa B OujieTe CTy[eHT
T0JIy4aeT OLeHKY "0TIMYHO". [Ipy HermosIHOM OTBeTe Ha OUH M3 BOIIPOCOB OLIEHKA CHW)XAETCS, CTYLEeHT
T0JIyuaeT OLeHKY "Xopoiio". Hero/Hele 0TBeThI Ha 00a BOIIPOCa IPUBEAYT K OLiEHKe "y0BIeTBOPUTE/IBLHO" .
HeBepHble oTBeTHI Ha 06a Bompoca Oy/[yT UMETh C/Ie/ICTBHEM OIeHKY "HeY/I0BJIeTBOPUTENLHO" .
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaumeHoBaHue pa3/iesioB U
AUJAKTHYECKHX eXNHMI]

BCET'O

AyauTopHbIe
3aHATHA B
KOHTAaKTHOM

dopme

BCEI'O

Jlekipuu
IIpakTHueckue
3aHATHUS

CamocrosTe/IbHasA
pabora cTyaeHTOB

®opmupyemas
KomIeTreHus, %

IIK-4.5

HANMMEHOBAHUE
OLIEHOYHOTI'O CPEJJCTBA

Pa3pesn 1. OcHOBHBIE TOHATHSA.

ul

Bonpocsr
I
TeKyl1Lero
KOHTPOJISA

Paspen 2. Ten10npoBOgHOCTE.

17

12

25

Borpocst
inb|
TeKyl1ero
KOHTPOJI,
3azanue

Paspen 3. TensionpoBogHOCTE B
TBep/ABIX Tejax.

18

13

25

Borpocsl
ISt
TeKylLero
KOHTPOJIS,
3afiaHue

Paspaen 4. KOHBeKTUBHBIN Temj1000MeH.

46

31

15 16

15

25

Bomnpocsl
b6
TeKyl1Lero
KOHTPOJIS,
3aziaHue

Pazpen 5. JIyuucThbId Tem1000MeH.

26

11

15

20

Borpocst
I
TeKyl1lero
KOHTPOJIA,
3azanue

Bcero 3a 5 cemecTp

108

68

34 | 34

40

100

Bcero no gucuruinHe

108

68

34 | 34

40

100

13
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OneHouHnble matepuaJsl o guciunaude TETIVIOITEPETAYA B U3AE/INAX PKT

ITK-4.5 - CnocoGeH npumeHsmb coepeMeHHble HaAy4YHble U 00ujemexHu4ecKue nooxoobl U 3HAHUs 8
o6/1acmu npoeKmupoeaHusi, KOHCMpPyupoe8aHus U (YyHKYUOHUPOBAHUSI PAKEMHO-KOCMUYECKOU MeXHUKU

Ne 1 TIpouwuTaiiTe TEKCT U 3aIUILIUTE PAa3BePHYThI 000CHOBAHHBIN OTBET

Kakue ¢hakTophl Onpezie/isitoT UHTEHCU(UKALUIO SIB/IEHUH TTepeHoca Tpy TypOy/IeHTHOM pPeXKHUMe
TeueHUsI KUJKOCTU?

Ne 2 TIpouwTaiiTe TEKCT M 3allMILNTe Pa3BePHYThI 000CHOBAHHBIN OTBET
B uem 3akstouaeTcst [yaansM CBOMCTB TTOTPaHUYHOTO CJIOST?

Ne 3 TlpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBUE
1. W peanbHBbIN Ta3 - 3TO

2. peanbHast )XUAKOCTb - 3TO
A - ras, cTporo nNofjuUMHsIOLMICS 3akoHaM bolinsg-Mapuorra u [eit-JIroccaka

B - >kuziKoCTh, He 00s1ajarorIas BA3KOCThIO, TEIJIONPOBOAHOCTBIO U CIIOCOOHOCTEIO K Anbdy3un
Ne 4 TlpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBUE
Pacnpesienenrie TeMriepatypsl B Ipefiesiax MOTPAHUYHOIO C/10S TO3BOJISIET ONpe/ie/IUTh

2. PaCHPEAEJ'IEHI/Ie KOHLIEHTpallMX BelljeCTBa B IMpe/iejiaX IIOrPpaHUYHOI0 C/104 IT03BOJIAEeT OIpeae/InTh
3. Pacnpe/:[eneHHe CKOPOCTH B IMpeJesiaX IMorpaHUvYHOro C/104 MO3BOJIAET OIpene/nuTb

A - TIJTIOTHOCTB MOTOKA BelecTBa

b - 1IJ1I0THOCTE TEIJIOBOro TIOTOKA

B - HanpspkeHuve TpeHus
Ne 5 TIpounTaiiTe TEKCT ¥ YCTAaHOBUTE TOC/Ie/JOBaTeTHHOCTD
OnpeziesUTh TOC/IE/IOBATETLHOCTD JeMCTBUI TPU UCITO/Tb30BAaHNN MeTo/a 3 (heKTUBHOMN /I/TMHbI

1. HaifTu mapaMeTpsl IIOTOKA B PpaCCMaTPUBAEMOM CeUeHHH
2. Paccurrarh MI0THOCTH TEMJIOBOTO TIOTOKA, UCIO0Jb3ys 3aKoH HetoToHa-PuxmaHna,

3. HaiiTy 3aBUCUMOCTB pajinyca MOBepXHOCTU ¥ MaCCOBOM CKOPOCTH MOTOKA OT KPHBOJMHEHHOU
KOOpJMHATBI

4. OnpezenuTh 3HaueHre 3G heKTUBHOM TUHBI
5. BocCroib30BaThCsl KPUTEPUAIBHBIM YPABHEHUEM TSI TI/IaCTUHBI

6. PaccuuTath 3HaueHue 06001TIeHHOT0 uKcia PeliHomb/ca
Ne 6 TIIpouMTaiiTe TEKCT ¥ YCTAaHOBUTE TIOC/IeJOBAaTeTHHOCTD

OnpezesUTh TIOC/IEIOBATETLHOCTD JeMCTBUH MPU UCTIOIH30BaHUM MeToZla 0000ITIeHHBIX TIepeMEeHHBIX B
C/lyyae UCC/Ie[JOBaHWsl KOHBEKTUBHOTO Terjioo0MeHa

1. OTBICKMBAeTCS 3aBUCUMOCTh Oe3pa3MepHOro Ko3(hGHijieHTa TerIooTAauu OT 6e3pa3MepHbIX
TepeMeHHBIX U KOMIUIEKCOB

2. 3aMUCHIBAIOTCS YPaBHEHUS] MEXaHUKHU CIJIOIIHON Cpe/ibl /i7ist 00TeKaroIero rasa
3. BBoAsATCS Oe3pa3MepHble TiepeMeHHbIe U QyHKLUM

4. ypaBHeHHsI MeXaHVKH CIIOIIHOM Cpe/ibl IIPUBOAATCS K Oe3pa3sMepHOMY BUAY

Ne 7 TIpouwTaiiTe TEKCT, BEIOEpUTE MTPABUILHBIN OTBET U 3aMUIIMTe apryMeHThI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Ipu BeIBOZE AU epeHLIManbHOTO ypaBHEHNS TEIJIONPOBOJHOCTH IIOMUMO 3aKOHa COXpaHeHUs!
SHepruy UCIMoJb3yeTcs
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Ne 8

Ne 9

1. 3aK0H TernIonpoBogHOCTH Dypbe
2. 0600111eHHBIN 3aKOH TpeHusi HbioToHa
3. 3akoH guddy3un Puka

4. 3akoH HrroroHa-Prxmana

HpquTaﬁTe TeKCT, B]:I6epI/ITe HpaBHJ'[beIﬁ OTBET U 3allMIINTe apryMeHThI, O6OCHOBLIBaI~OLL[I/Ie BBIGOP
oTBeTa

HpI/I Ha/IMYKWU XapPaKTePHUCTUK TEIJIOBOI'O ITIOrPaHUYHOI0 CJ/104 IIJIOTHOCTH TeIJIOBOT'O IMOTOKA
ornpeaesdeTcd Ha MOBEPXHOCTHU obTekaeMoro Tesa MpX UCITI0/Ib30BAHWU 3dKOHA

1. 3aKoHa TernIonpoBOfHOCTH Dypbe
2. 060611eHHOTO 3aKoHa TpeHust HeroToHa
3. 3axkoHa fuddysun duka

4. 3akoHa HrroToHa-PuxmaHa

HpoanaﬁTe TeKCT, BbIGepI/ITe HpaBHJIbeIﬁ OTBET U 3allMIINTE apryMeHTHI, O6OCHOBLIBaIOLL[I/Ie BLIGOP
oTBeTa

HpI/I Ha/TMYMH XUMHUYeCKHUX peaK]_[I/Iﬁ B I[IOI'PAHUYHOM CJIO€ IIVIOTHOCTDH TEeIlJIOBOT'O IMOTOKa
ornpeaendaeTcd Ha MOBEPXHOCTHU obTekaeMoro Tesa MpU UCTI0/Ib30BAHWUU pacripefesieHnus

1. Temniepatypsl
2. KOHL|eHTpaL1MH1 BellleCTBa
3. SHTA/IBINUA

4. CKOPOCTH ra30BOro I10TOKa

Ne 10 ITpounTaiiTe TeKCT, BeIOepUTe MpaBUIbHBIE OTBETHI M 3alMIINTe apryMeHThI, 000CHOBBIBAIOILMEe BEIOOD

OTBETOB
BriBoz auddepeHLasbHOrO ypaBHEHHS TEIJIONPOBOAHOCTH Oa3upyeTcst Ha C/IeYIOIMX 3aKOHAX

1. 3aKOHe COXpaHEeHUs1 SHEPTUU
2. 3akoHe Duka
3. 3aKOHe TeIIONPOBOAHOCTH Dypbe

4. 3akoHe HproToHa-Puxmana

Ne 11 TpouwnTaiiTe TeKCT, BbIOEpHTE MPaBI/IbHBIE OTBETHI M 3alTUIIINTe apryMeHTbI, 000CHOBBIBAOIIHe BEIOOD

OTBETOB
Amnanorus PeliHo/b/ica peann3yeTcs Ipy paBeHCTBe 1 cienyrompx 6e3pasmMepHbIX KOMITIEKCOB

1. yncna IpanpaTis
2. yucna Maxa
3. uucna KnygceHa

4. Yucna Mmuara

Ne 12 TTIpouuTaiiTe TEKCT, BEIOEPUTE MPABUIbHBIE OTBETHI M 3aMMIIINTE apPTyMEHThI, 000CHOBBIBAIOIIHE BLIOOD

OTBETOB

7151 ¥icTioNb30BaHusA (peHOMeHaIoruueCKOro MoAX0/a K OMHMCAHMI0 U3/TyUeHUs peaibHbIX Tejl
Heo0X0JuMO 3HaHHe

1. 3aKOHOB M3/ly4YeHUsl abCOFOTHO UepHOTO TeJla
2. CTeIleHU YepHOTHI

3. pe3ynbTaToB KBAHTOBO-XUMHUUeCKUX PacueToB
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4. IaHHBIX O CTPOEHUe BelleCcTBa
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