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1. llesu u 3212494 AU CIUILIHHBI

Lenbro nzyuenust aucuuiuinHbl «II[poeKTUpOBaHUE CUCTEM TEILIO3AIUTHI U
TepMOpEryIupoBaHus JIA» sIBISE€TCS OCBOCHHUE CTYAEHTOM CUCTEMBI 3HAHUU U
MPaKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJIsI BEITIOJHEHUS] HAYYHO-UCCIIEA0BATEIbCKOM,
MPOEKTHOM, SKCIIEPUMEHTATILHON U TPOU3BOICTBEHHO-TEXHOJIOTMYECKOUN BUJIOB
npodecCHOHABHOM esITeNbHOCTH. COCTOUT B O3HAKOMJICHUU CTYIEHTOB C
COBPEMEHHBIMH MPOOIEeMaMU U METOIaMH 3aIlUThI OT BHEIITHETO TETJIOBOTO BO3ICHCTBUS
KOHCTPYKIIMHA COBPEMEHHBIX JIeTaTeIbHbIX anmaparoB(JIA); MaTeMaTH4eCKUMU MOJIEIISIMU,
aJTOpUTMaMHU PacYETOB TEMIIEpaTypPHBIX MoJiel, BHIOOpa XapakTepa 1 TOJIUHbI
MaTepHaIoB TemIo3anuTHbIX MOKpbITHH (T3I1) maccMBHOTO M AKTUBHOTO TUIIOB JIJIS
TEIJIOHATIPSIKEHHBIX 3JIEMEHTOB KOHCTPYKIIMH; (PU3UKO-XUMHUICCKUMU TIPOIECCaMu U
MeXaHu3Mamu paspyiieHus: MarepuanoB T3] KOHCTPYKTUBHBIX Y3710B JIA; UCTIBITAHUSMH,
JMATHOCTUKOMW U IKCIUTYaTaI[MOHHBIMUA TPEOOBAHMSIMU K TEIIJIOBOW 3aIlIUTE
TeIJIOHANPSIKEHHBIX Y3510B JIA. B pesynbrare uzydenus nucuuiuiniel «l[IpoektupoBanue
CHUCTEM TEIIO3aIIUThI U TEPMOPETYyIupoBaHus JIA» CTyIeHTHI JOIKHBL: 3HATh TPOOIEMBI
Y aKTyaJIbHBIE 33/1a41 CO3JaHUsI METOI0B U CPEACTB TEIJIOBOM 3alIUThl JIA; Ha3HAUEeHUE,
o0nacTy MPUMEHEHHSI U METO/IbI TEIUIOBOM 3auThl JIA, ee kinaccupukaimo no
br3uYecKOMy NPUHITUITY TOTIOIEHUS (OTBO/AA) TEIUIOTH JIA; yMeTh co31aBaTh
dbr3uYecKue U MaTeMaTHYECKUEe MOJICIIH, TTO3BOJISIONINE aHATU3UPOBATh TEIIOBBIC
npoueccel JIA; ncnosib30BaTh MaTEMATUUECKUH alapar JJis ONpeIeSICHUs TeTIOBBIX
Harpy3o0K, YpOBHEH TEIUIOBBIX TOTOKOB KOHBEKTUBHOTO U PAIMAIIMOHHOTO TEINIOOOMEHA B
YCIIOBUSIX IPUMEHEHHS «aKTUBHOM (pa3pyIIaromIecs) U «ITacCUBHOM»
(Hepa3pyIIAIIEHCs ) CHCTEM TETUIOBOM 3aIIUThI; OMMCHIBAThH OMPEICIISIONINN MEXaHU3M
paspyuienusa marepuainoB T3I1 B ycI0BUAX HHTEHCUBHOTO HarpeBa; MPUMEHSTh HaBbIKU
WHKCHEPHBIX METO/IOB pacueTa TEMIIepaTypPHBIX MOJIeH 1 BRIOOpAa MaTepHAIOB,
3((PEKTUBHBIX CITOCOOOB TEIJIOBOM 3aIIUTHI M OXJIAXIACHHUS 3JIeMEHTOB JIA.

Kparkoe cogepxxaHue IuCHUIIIIMHBI

VYueOnas aucuumianHa «[IpoekTrpoBaHre CUCTEM TEIUIO3AIUThI U TEPMOPETYINPOBaHUS
JIA» B MOATOTOBKE CIIELUAIINCTA, B COOTBETCTBHM € ['0Cy1apcTBEHHBIMU TPEOOBAaHUSIMHU K
MUHHMMYMY COZAEPKaHMS, 3aKI0YAETCA B TOM, YTO OBJIAJICHUE B COBOKYITHOCTH C IPYTUMHU
y4eOHBIMU KypCaMHU CO3/1a€T OCHOBY JUIsl JOPMHUPOBAHUS Y HETO TEOPETUUECKUX 3HAHUM U
IPAKTUYECKUX HABBIKOB B 00JIACTH Pa3pabOTKU, U3TOTOBIEHUS, UCIIBITAHUMN U
JUArHOCTUKY TEIJIOBOM 3aIUTHI JJIEMEHTOB KOHCTPYKIMHU JIA pa3nnyHbIX TUIIOB U
HazHayeHus. [IpobieMa TennoBoi 3alUThI JIETATEIBHOTO arapara OT TeIIOBbIX
BO3JICUCTBUM ITPU ABWKEHUH JIA ¢ BBICOKUMHU CKOPOCTSIMHU B ra30BbIX cpenax. [IpoBenenst
LIMPOKUE UCCIICIOBAHUS PA3JINYHBIX BUJIOB TEIIO3AIUTHBIX MaTepUaJIOB U
TEIUIO3aLIUTHBIX TOKPBITUH, 00ECTIEYNBAIOLINX HAACKHYIO TEIIOBYIO 3aLUTY
JeTareNnbHOro anmnapara. Pazpaborana Teopus U UCCIIEI0BaHbl OCHOBHBIE 3aKOHOMEPHOCTH
TEPMOJIMHAMUKHU U TEINIOOOMEHA MPOLIECCOB BO3/EHCTBUS BHICOKOIHEPIE€TUYECKUX
BBICOKOTEMIIEPATYPHBIX a30BbIX ITIOTOKOB HA PA3JIMYHbIC KOHCTPYKLIIMOHHBIE MAaTEPUAJIbI.
Kypc auctummmasl 060011aeT JOCTHKEHHS] OTEYECTBEHHOM 1 3apyOeKHOM HAyKU B
o0acTu a3poMHAMUKH, TEIJIO- U MacCOOOMEHa M TEPMOJAMHAMUKH MPUMEHUTEIBHO K
IIPOEKTUPOBAHUIO U PACUETY TEIJIOBOM 3aILUTHI, PACCMATPUBAIOTCS MEXAHU3M
pa3pylLIeHUsT OCHOBHBIX KJIACCOB TEIUIO3ALIUTHBIX MOKPBITHI, METOBI
AKCIIEPUMEHTAJIBHBIX UCCIeT0BaHUN 3(D(PEKTUBHOCTH TEIIOBOM 3aILUTHI B
BBICOKOTEMIIEPATYPHBIX Fa30BBIX ITOTOKAX. Y YATHIBASL, UTO B ITOCIEAHEES BPEMSI



HabmogaeTcs coMmKeHne TpeOOBaHUM K TEIJIOBOM 3alllUTE B SHEPTETUYECKUX YCTAaHOBKAX
U anmnaparax KOCMHUYECKOW TEXHUKHU, HEOOXOUMOCTh 3HAHUS JUCIUIUIMHBI BEJIHKO.
OcHOBHOE BHUMaHUE yJENsSIeTCsl METOAaM M Marepuaiam, pabodasi TeMneparypa KOTOpbIX
npeBbimaeT KoTopsix npesbimaet 1000 K. BuuManue ynenseTcss HaX0xKIECHUIO
ONTHUMAJIBHOTO PEKMMA TETIJIOBOM 3aIUThI, aHAIHU3Y TEIJIOBBIX, MACCOOOMEHHBIX U
XUMHUYECKUX MPOIIECCOB B TEIUIO3AIIUTHBIX MOKPBITUSIX.

2. Komnerenuuu odyuyamwerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS

JTUCIUILITHHBI

[TnarupyeMble pe3yabTaThl OCBOCHUS
OIT BO (xomnieTeHIInn)

[Inmanupyemsble pe3yiabTaThl
00y4eHUs 10 TUCIHUIIINHE

[TIK-1 CnocoGeH MpoBOAUTH TEXHUYECKOE
MPOEKTUPOBAHUE U CO3/IAHUE U3JIETUIA PAKETHON 1
PaKETHO-KOCMHYECKOM TEXHUKHU C UCIIOJIb30BAHUEM
TBEPJOTEIHHOTO KOMITBIOTEPHOTO MOJICTTUPOBAHHUS B

COOTBETCTBHUE C €IMHON CUCTEMOIN KOHCTPYKTOPCKOM
JTIOKyMEHTAIIMU U Ha 06a3e COBPEMEHHBIX
MIPOrPaMMHBIX KOMIUIEKCOB

3HaeT: MpoOIeMbl U aKTyallbHBIC 33/1a4l CO3/IaHuUs
METOJIOB U CPEACTB TEIUIOBO 3aIIUTHI, HA3HAUYCHHE,
001acTi MPUMEHEHHUS U METO/IbI TEeTIJIOBOM 3aIUThHI
JIeTaTeNbHBIX allapaToB, KIACCH(PHUKAIINIO TIO
buznyecKkoMy MPUHIUITY MOTIOIIEHHUs (OTBOA)
TETUTOTHI JICTATENILHBIX alllapaToB

'YMeeT: co3naBaTh GU3NYECKUE U MaTeMaTHYECKHe
MOJIEIIH, TTO3BOJISIFOIIINE aHATH3HUPOBAThH TEIIOBBIC
MPOIIECCHI JIETAaTebHBIX aNIapaTroB, UCIOIb30BaTh
MaTeMaTUIeCKUH anmapar sl OnpeesICHHs
TEIUIOBBIX HATPY30K, YPOBHEH TETIOBBIX MOTOKOB
KOHBEKTUBHOTO M PATUAIIMOHHOTO TETNIOOOMEHA B
YCIIOBUSX IPUMEHEHHS «aKTUBHOI
(pa3pymiaromieics) u «ImacCUBHOM»
(HepazpyuIaromiecs) CUCTEM TETJIOBOM 3allUThI,
OIMCHIBATh OTMPEACIISIOMINN MEXaHU3M Pa3pyIICHUS
MaTepUaIOB TEIUIO3aUTUTHBIX MMOKPBHITUH B YCIOBHSIX
WHTCHCUBHOTO HAarpeBa

MMeeT mpakTUYeCKUM OTBIT: pacyera
TEMIIepaTypHBIX MOJIEH, HABBIKH WHKEHEPHBIX
METOZOB BEIOOpA MaTepuasoB, BEIOOpa

9 (EKTUBHBIX CITIOCOOOB TEIJIOBOM 3aIUTHI U
OXJIXKICHHUSI SJIEMEHTOB JIeTAaTeNIbHBIX anmnapaToB

3. MecTo nucuumiudsbl B cTpykrype Ol BO

[Tepeuens npenIecTBYOMUX AUCIUILINH,
BUJIOB pabOT yueOHOro IjiaHa

[TepeueHs MOCICTYIONIMX AUCIATLINH,
BUJIOB paboT

KoHCTpyKIMS IBUraTeIbHBIX YCTaHOBOK
JIeTaTeNbHBIX alaparos,

YCTPOWCTBO JIETATENIBHBIX AlIIapaToB,

PakeTHBIC TBHUTATENH,

[IpoexTrpoBaHUE U3IENHI PAKETHO-KOCMUYECKON
TEXHUKH U3 KOMITIO3UTHBIX MATEpUAJIOB

[Ipon3BOACTBEHHAS MPAKTHKA, IPEIAUIUIOMHAS
npaktuka (11 cemectp)

Tpe6OBaHI/I$I K «BXOIHBIM)» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUN I[aHHOﬁ JUCHUITIINHBI 1 HpHOGpCTeHHBIM B PC3YJIbTATC OCBOCHUA

MPEAIIECTBYOIINUX TACIUTLIINAH:

JlucuurimHa

TpeboBanus

yCTpOﬁCTBO JICTATCJIbHBIX allllapaToOB

3HaeT: HMHCTPYMCHTBI U MCTOAbI YIIPABJICHUA




BPEMEHEM IIPH BBIITOJIHEHUU KOHKPETHBIX 337134,
MPOEKTOB, MPH JIOCTUKEHUN MTOCTABJICHHBIX ENEH;,
KJIaccU(UKAIUIO JIeTaell 1 MEXaHU3MOB
JleTaTeIbHBIX anapaTroB; OCHOBHbIE TPEOOBaHUS K
eTasM, y3J1aM U MEXaHU3MaM JIeTaTeIbHbIX
anmnapaToB; 00IIMe MPUHIUIIBI U TIpaBUiIa
KOHCTPYHUPOBAHHUS JETAJIEH U Y3JI0B MEXaHU3MOB
JeTaTeIbHBIX aNaparoB YMeeT: peliaTh 3a1auu
COOCTBEHHOTO JINYHOCTHOTO U MPOECCHOHAIBHOTO
pa3BUTHS, ONIPENIETATh U PEaTU30BbIBATH
PUOPUTETHI COBEPIICHCTBOBAHUSICOOCTBEHHON
NesTeTLHOCTH , 000CHOBBIBATH BHIOOP YCTPOUCTB B
W3/IENINAX PAKETHO-KOCMUYECKON TEXHUKH;
MPOBOJIUTH KOHCTPYUPOBAHUE JI€TaJICH U y3JI0B
MEXaHU3MOB JIETATENIbHBIX allllapaToB C
MCIIOJIb30BaHUEM CHCTEMHOTO noaxoaa Mmeer
[IPAKTUYECKUH OIIBIT: YIPABICHUS CBOEH
M03HABaTEIbHOU JESTENIbHOCTHIO U €€
COBEPLICHCTBOBAHUS HA OCHOBE CaMOOLICHKH,
pacueTa mapaMeTpoB JeTaiel U y3JI0B MEXaHU3MOB
JleTaTeNbHBIX alapaTroB; pa3paboTKu pabodunx
CcOOpPOYHBIX UEPTEKEH JeTaneil U y3710B MEXaHU3MOB
JIeTaTeIbHBIX aNapaTroB

[IpoexTrpoBaHUE U3ENHI PAKETHO-KOCMUYECKON
TEXHUKHU U3 KOMIIO3UTHBIX MaTepUajIOB

3HAET: COBPEMEHHBIE METO/IbI TIOMCKA HOBBIX
TEXHUYECKHUX PELICHUH MPU MPOEKTUPOBAHUH
W3/IENINN PAKETHO-KOCMUYECKONW TEXHUKH U3
KOMITO3UIIMOHHBIX MaTepUasoB; IpaBuiia epexoaa
OT peaJbHOro 00BEKTa K paCUeTHOM cxeme JUIs
SJIEMEHTOB KOHCTPYKUUIA U3AECIUI paKETHO-
KOCMHUYECKON TEXHUKHU U3 KOMIO3UIIMOHHBIX
MaTepuaioB; KOHCTPYKIIMOHHbIE CBONCTBA
KOMITO3UIIMOHHBIX MaTepUajIoB YMeEeT:
000CHOBBIBATh MpeAsiaraeMble TEXHUUECKUE
pELIEeHUs IPU TPOEKTUPOBAHUN U3IEIIUN PAKETHO-
KOCMHUYECKON TEXHUKHU U3 KOMIO3UIIMOHHBIX
MaTepHUaoB;IPOBOAUTH PACYETHI HA IPOYHOCTH
Y3J7I0B U OTCEKOB KOHCTPYKIIMH HU3JETHIA
JIeTaTEeNbHBIX aNnapaToB U3 KOMIO3UIIMOHHBIX
MaTEpHAJIOB; OMPENEIATh PaO0TOCITOCOOHOCTh
KOMITO3UIIMOHHOT'O MaTepHaa 1o KpUTEPHUIO
IPOYHOCTH; MIMeeT npakTH4YeCKUil OIIBIT:
[IPOYHOCTHOTO aHAJIN3a Y3JI0B U OTCEKOB
KOHCTPYKIIMH U3JIEJIMI JeTaTeIbHbIX alapaTtoB U3
KOMITO3UIIMOHHBIX MaTepUajoB

PakeTHBIE ABUTaTENN

3HaeT: pU3nUeCcKue OCHOBBI PAKETHBIX JABUraTesei,
YCTPOMCTBO KUIKOCTHBIX PAKETHBIX ABUTATEICH
(°KP/I) 1 X KOMIIOHEHTOB, YCTPOUCTBO PAKETHBIX
nBuraresneit Ha TBepaom tomnuse (PATT) u nx
DJIEMEHTOB, BHYTPUKAMEPHBIE IIPOLIECCHI PAKETHBIX
BUTATEJIeW YMEET: IPUMEHSTh 3HAHUS O
PEaKTUBHOM JBH)KEHUHU U IIPUHIUIIE ACHCTBUSA
[PaKeTHBIX JBUTaTesneil; GopMyIupoBaTh 3aJaHUS
IS pacyeTa Ul pacyeTa U KOHCTPYUPOBaHUs
PaKeTHBIX JBUrareneil Mimeer npakTU4eCKuil ONbIT:
[IPUMEHEHUs] OCHOBHBIX COOTHOLIEHUN TEOPUH

[PCAKTUBHOI'O ABUT'AaTCJIA, KﬂaCCI/I(bI/IIII/IPOBaHI/Ifl




[PaKeTHBIX JIBUTATENICH M UX arperaToB, paboThI Ha
HaTypHBIX oOpasmax JKPII u PIITT; BeiGopa
PAKCTHBIX IIBPIFaTeJIeﬁ AJId PaKETHO-KOCMHUYCCKHX
KOMILIEKCOB

3HaeT: KOMIIOHOBKY, HA3HAYEHHE, TapaMeTPhI
JBUTATEJIbHBIX YCTAHOBOK PAKETHO-KOCMUYECKOM
TEXHUKHU; COCTAaB U OCHOBHBIE TAPAMETPbI KUJKUX U
TBepAbIX TOruB; [1I'C nBUraTeNnbHBIX YCTAHOBOK
[PaKETHO-KOCMHUYECKON TEXHUKH U KX COCTAaB;
Ha3HAuE€HUE, COCTAB, KOHCTPYKLIUIO OCHOBHBIX
arperatoB pakeTHbix npurarteneit (OKPI, PITT,
OPJ1, APJI, PAAMT) Ymeet: npuMeHSTh 3HAHUS O
[PEAKTUBHOM JBMKEHUH W MPUHIUIIE TEUCTBUA
PAKETHBIX JBUTATENIEW B COCTABE JABUTATEIBHBIX

KOHCTPYKHI/IH ABUTAaTCIIbHBIX YCTAHOBOK YCTaHOBOK paKeTHO-KOCMPI‘IeCKOfI TCXHUKU,
JICTATCJIbHBIX allliapaTroB (I)OpMyJ'II/IpOBaTL 3alaHuA IJId pacucTa IJid pacucTa

1 KOHCTPYUPOBAHUS PAKETHBIX JIBUTATENICH
JBUTATEJIbHBIX YCTAHOBOK PAKETHO-KOCMUYECKOM
TeXHUKU MIMeeT mpakTU4eCKUI ONBIT: TPUMEHEHUS
OCHOBHBIX COOTHOILIEHUI TEOPUU PEAKTUBHOTO
TBUTATEIS, KITACCU(UITUPOBAHUS PAKETHBIX
BUTATENECH U UX arperaroB, padOThl HA HATYPHBIX
00pa3iax JBUTaTeIbHBIX YCTAHOBOK PAKETHO-
kocMmudeckor TexHuku ¢ JKPII, B Tom uncie PIIMT,
u PIITT; Bo1OOpa pakeTHBIX IBUTATENEH s
PAKETHO-KOCMUYECKHUX KOMILJIEKCOB

4. O0béM 1 BUABI YUeOHOIT padoOTHI

OO0m1ast TpyA0€MKOCTh JUCHUIUIMHBI cOocTaBisieT 3 3.e., 108 4., 56,5 4. KOHTaKTHOM

paboThl

Pacnpez[eneHI/Ie o ceMeCTpam

Bcero B yacax
Bunx yuebno# paboThr
4acoB Homep cemectpa
10
OO0mmast TpyI0EMKOCTh AUCITUTLITTHBI 108 108
Ayoumophvie 3aHAmMusL: 48 48
Jlexuuu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMUHAPHI U (WIIN) IPYTHE BUIIBI 16 16
aynuTopHbIX 3aHsaTui (I13)
JlabopartopHsbie padoTs! (JIP) 0 0
Camocmosmenvuas paboma (CPC) 51,5 51,5
C IPUMEHEHUEM JIMUCTAHIIMOHHBIX 00pa30BaTeIbHBIX 0
TEXHOJIOTHIA
MOITOTOBKA K MPAKTHYECKUM 3aHSATUSIM 31,5 31.5
MIOJITOTOBKA K 9K3aMEHY 20 20
KoHcynpranyuy u npoMeKyTo4Hast aTTeCTalus 8,5 8,5
Bun koHTpos (3a4eT, aud.3a4et, IK3aMeH) - 9K3aMEH

5. ConepkaHue TUCHMIIIMHBI




No
pasiena

HanmenoBanune Pas3aciioB AUCHUIIIIMHBI
gacax

O0BeM ayIUTOPHBIX
3aHSTHH 110 BUJAM B

Bcero |JI| I13

JIP

TEITJIOBA S BAILLIMUTA JIETATEJIbHBIX ATIITIAPATOB, EE
HEOBXOAMMOCTb 1 HABHAYEHUE

5 2

0

OCOBEHHOCTMU TEIIVIO- U MACCOOBMEHA B CUCTEMAX

3
2 [TEPMOTA30JMHAMMKA I'MITEP3BYKOBBIX TEUEHUIA 5 31 2
TEITJIOBOM 3AILMTEI C TIPOHUIIAEMOM ITOBEPXHOCTBIO 3

5

TEILIO- U MACCOOBMEH HA HEITPOHULIAEMOI
4 |IIOBEPXHOCTH ITP OBTEKAHHMH TEJIA 'MITIEP3BYKOBbBIM 5 31 2
[TOTOKOM

OCOBEHHOCTU JIYUMCTOI'O TEIINIOOEMEHA ITPU ITOJIETE
5 |[KOCMMUYECKHUX AIIITAPATOB B ITJIOTHBIX CJIIOAX 4 311
ATMOC®EPBI C T'NITEP3BYKOBBIMI CKOPOCTAMU

METOJIBI I CPEJICTBA TEIJIOBOM 3AILITATHI KOCMUYECKHNX
JIETATEJIBHBIX AIIITAPATOB

TEIUIO3AIIUTHBIE [TOKPLITUA. PASPYIHEHUE
7 |TEINIO3ALIIUTHBIX MATEPHUAJIOB ITP1 4 31 1
ADPOIMHAMUWYECKOM HAT'PEBE

8

TEPMOAMHAMMWYECKOE U XUMHUYECKOE COCTOAHUE T'A3A
B I[IOT'PAHMTYHOM CJIOE.

9  |OCHOBHBIE XapaKTEPUCTUKHU arpeCCUBHBIX CPEl 6 41 2

10  PKaponpouHble U )KapOCTOMKHAE MaTEpUaIIbl 6 4| 2

5.1. Jlekuun

Ne No
JeKIuu{pasaenal

HanmenoBanue nimm KpaTKO€ COACPIKAHUC JICKIITMOHHOI'O 3aHATHUA

Koi-
BO
YacoB

KITACCUOUKAIA JIETATEJIBHBIX AIIITAPATOB PAKETHO-
KOCMUYECKOM TEXHUKU.KJJACCU®UKALIMA CUCTEM TEIIOBOM
SAIIIUTBI JIETATEJIbHBIX AIIITAPATOB. ITPOBJIEMbI
[MPOEKTUPOBAHMSA TEIJIOBOM 3AIUTHI KOCMHUYECKHX
JIETATEJIbHBIX ATIITAPATOB.PACUET OCHOBHBIX TPAEKTOPHBIX
[TAPAMETPOB KOCMMWYECKUNX JIETATEJIbHBIX AIIITAPATOB.

[TOHATUE 'MITEP3BYKOBOI'O TEUEHUA.TA3BOBAS IMHAMUKA
OBTEKAHUA COEPUYECKOI'O TEJIA I'MITEP3BYKOBbBIM
[TOTOKOM.TEPMOJNHAMUKA T'MITEP3BYKOBOI'O TEUEHI .

TEPMOAMHAMMWYECKOE U XUMHNUYECKOE COCTOAHUE I'A3A B
[TOT'PAHUYHOM CJIOE.

MEXAHU3M ITEPEHOCA TEIUIOTBI B XUMNYECKH AKTHBHOM
[TOTPAHUYHOM CJIOE. MATEMATHUYECKA A MOJEJIb
MHOI'OKOMIIOHEHTHOI'O XUMHUYECKHN AKTHMBHOI'O
[TOTPAHUYHOI'O CJIOA.YCJIOBUA ITOAOBNA BE3PASMEPHBIX
[TPOD®UIIEN CKOPOCTH, SHTAJIBITMU U MACCOBOM KOHILIEHTPAIIMN
KOMIIOHEHTOB B ITOI'PAHUYHOM CJIOE. 3AKOH KOHBEKTUBHOI'O
TEINIOOBMEHA HBIOTOHA U1 XUMHWYECKHN AKTUBHOI'O
[TOTPAHUYHOTI' O CJIOA. AHAJIOI'MA MEXAY ITPOLIECCAMU TEIIO- U
MACCOOBMEHA B XUMMNYECKH AKTHBHOM ITOI'PAHUYHOM CJIOE.
PACYET TEIIVDIOOBMEHA 1P OBTEKAHMU TEJIA T'MITIEP3BYKOBbBIM
[TOTOKOM.TEOPETUYECKUE OCHOBBI PACYHETA TEITVIOOBMEHA HA

KATAJIMTUYECKU AKTUBHOM ITOBEPXHOCTU.PACYUET




TEIIOOEMEHA HA KATAJIMTUYECKH AKTUBHOM ITOBEPXHOCTH,

HEKOTOPBLIE XAPAKTEPUCTUKU T'AB0BBIX CMECE. MEXAHU3M
bJIOKMMPOBKM KOHBEKTHUBHOI'O TEIUIOBOI'O ITIOTOKA I1P1 BIYBE
['A3A B [IOTPAHUYHBIN CJION.®U3NYECKAS CYIIHOCTD TEIUIO- 1
MACCOOBMEHA TIPY BJIYBE I'A3A B ITIOI'PAHUYHBIN CJION.
AHAJIOI'MA MEXAY ITPOLIECCAMU TEIJIO- U MACCOOBMEHA B
[TIO'PAHUYHOM CJIOE.PACYET TEITJIO- U MACCOOBMEHA 1 TPEHUA
[TPU BJIYBE I'A3A B IIOT'PAHUYHBIN CJIOM.PACUET TEIIJIOOEMEHA
[TPU BAYBE I'A3A-OXJIAJUTEJIA UEPE3 ITEPOOPHUPOBAHHVYIO
[TOBEPXHOCTHD.

OCOBEHHOCTH JIYUMCTOI'O TEIULIOOBMEHA HA HEITPOHUIIAEMOU
CTEHKE. OCOBEHHOCTH JIVUUCTOI'O TEIINIOOBMEHA HA
[TPOHUILIAEMOM ITOBEPXHOCTU.IT'IPOTABOJJMHAMUYECKUE
CUCTEMBI TEIIJIOBO! 3ALIUTHI. TEIUIOBAS 3AILMTA ITOPUCTHIM
OXJTAXKIAEHMNEM. TEIVNIOAKKYMVIIMPYIOLIAA N PAIMALIMOHHA A
CUCTEMA TEIIOBOM 3AILMTEI TEITJIOBAS 3AIUTA C XUJKUMHA
TEIIVIOHOCUTEJISIMU.

®AKTOPBIL, BO3JIEMCTBYIOIIMNE HA TEITUIOBYIO 3AIIUTY
KOCMMYECKHMX ATIITAPATOB.OCOBEHHOCTH TEIIJIOBOM 3AILUTHI
KOCMUYECKUX AIIITAPATOB PA3HBIX KITACCOB. KITACCUDUKAILINA
MATEPUAJIOB TEIVIO3AILIUTHBIX ITOKPBITUN.3®DEKTUBHOCTH
TEIUIO3AIIUTHBIX TTOKPHITHI.

MEXAHU3M U MATEMATHUYECKAS MOJEJIb PA3PYIIEHW A
[TOJIMMEPHBIX MATEPHUAJIOB B IIOTOKE BBICOKOTEMIIEPATYPHOT'O
BO3YXA. MEXAHU3M 1 MATEMATHUYECKA I MOJIEJIb PASPYIILIEHIA
CTEKJIOINIACTUYECKNX MATEPUAIJIOB B IIOTOKE
BBICOKOTEMIIEPATYPHOI'O BO3YXA. PASPYIIEHUE
TEIUIO3AIIUTHBIX MATEPUAJIOB ITPU ADPOJUHAMNYECKOM
HAT'PEBE. MEXAHW3M PA3PYIIEHWA XUMNYECKHU PA3JTATAIOIIMXCSH
TEIUIO3AIIMTHBIX MATEPHUAJIOB.

9
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PKAPOITPOYHBIE U JKAPOCTOUKUE MATEPUAJIHI,

5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI

Ne
3aHATHSA

Ne

paznena

HanmenoBanue unmu KpaTKoC COACPIKAHUC MTPAKTUYCCKOIO 3aHATUA, CCMUHAapa

Koi-
BO
4acoB

KIIACCUDUKALIMS JIETATEJIBHBIX ATITIAPATOB PAKETHO-
KOCMUWYECKOU TEXHUKU.KJIACCUDOUKALINS CUCTEM TEITJIOBOI
BALLNTHI JJETATEJIBHBIX ATIIIAPATOB. [TPOBJIEMBI
[TPOEKTUPOBAHMNS TEIUIOBOM 3AILIMTHI KOCMUYECKUX
JIETATEJIbHBIX AITIIAPATOB.PACUET OCHOBHBIX TPAEKTOPHBIX
[TAPAMETPOB KOCMUWYECKUX JIETATEJIbHBIX ATIITAPATOB.

[TOHATHUE I'MITEP3BYKOBOI'O TEUEHUS. TA3OBAS AIMHAMUKA
OBTEKAHUA COEPUYECKOI'O TEJIA TNTIEP3BYKOBBIM ITOTOKOM.
TEPMOJAMHAMUKA I'MITEP3BYKOBOI'O TEUEHIA

TEPMOAMHAMMUYECKOE U XUMHNYECKOE COCTOAHUE I'A3A B
[IOI'PAHMYHOM CJIOE.

MEXAHU3M ITEPEHOCA TEIUIOTbI B XUMNYECKHW AKTUBHOM

[IOT PAHMYHOM CJIOE. MATEMATUYECKA MOJEJIb
MHOI'OKOMIIOHEHTHOI'O XUMWYECKM AKTHMBHOI'O

[IOT' PAHMYHOI'O CJIOA. YCJIOBHUA ITOAOBU A BE3PASMEPHBIX
[TPOPUJIEM CKOPOCTH, SHTAJIBITMN 1 MACCOBOM KOHIIEHTPALIMN




KOMIIOHEHTOB B IIOTPAHMYHOM CJIOE. 3AKOH KOHBEKTMBHOI'O
TEINIOOBMEHA HBIOTOHA U1 XUMHWYECKHW AKTHUBHOI'O
[IOTPAHMYHOI'O CJIOA. AHAJIOT' A MEXAY ITPOLIECCAMMU TEIUIO- 1
MACCOOBMEHA B XUMNYECKHN AKTUBHOM IIOI'PAHMYHOM CJIOE.
PACUET TEIIVJIOOBMEHA I1P1 OFTEKAHHMU TEJIA TUTIEP3BYKOBbBIM
[IOTOKOM. TEOPETUYECKHUE OCHOBBI PACHETA TEIINIOOBMEHA HA
KATAJIMTUYECKU AKTUBHOM ITOBEPXHOCTHU. PACUET
TEIIJIOOBMEHA HA KATAJIMTUYECKH AKTUBHOM ITOBEPXHOCTH.

HEKOTOPKIE XAPAKTEPUCTUKU I'A30BBIX CMECEM. MEXAHU3M
bJIOKMPOBKHN KOHBEKTHMBHOI'O TEIIVIOBOI'O IIOTOKA IIPU B/IYBE
['A3A B [TOI'PAHUYHBIN CJION.®GU3NYECKAS CYIIIHOCTD TEILIO- U
MACCOOBMEHA IIPU BJIVBE I'A3A B IIOT' PAHUYHBIN

5 5  |CJIOM.AHAJIOTMSI MEX]Y ITPOLIECCAMM TEITJIO- U MACCOOEMEHA
B I[IOTPAHMYHOM CJIOE.PACYHET TEIIJIO- U MACCOOBMEHA U
TPEHUS ITPY BIIYBE I'A3A B ITOI' PAHUYHbIN CJION.PACUET
TEIIVDIOOBMEHA ITPU BAYBE I'A3A-OXJIAIUTEJIA YEPE3
[TEPOOPNPOBAHHVYIO ITOBEPXHOCTD.

OCOBEHHOCTH JIYUYUCTOI'O TEIUIOOBMEHA HA HEITPOHULIAEMOI1
CTEHKE. OCOBEHHOCTU JIYUMCTOTI'O TEINIOOEMEHA HA
[MPOHULIAEMOI1 HOBEPXHOCTU.TEIIJIOAKKYMYJIPYIOILIAS U
PAJTUALTMOHHASI CUCTEMA TEIUIOBOI 3AIUTHL. TEIIJIOBAS
BAIINTA C XXUIKUMU
TEIUIOHOCUTEJISIMU.TUJIPOTA3OUHAMUYECKUE CUCTEMBI
TEIJIOBOM 3AIUTBIL TEIJIOBAS 3AILIUTA [TOPUCTBIM
OXJIAXKIEHUEM.

®AKTOPHI, BO3IEMCTBYIOIIME HA TETUIOBYIO 3AIIMTY
KOCMMYECKUX AITIAPATOB.OCOBEHHOCTH TEITJIOBOU 3AILUThI
7 7  [KOCMHUUYECKHUX AIIITAPATOB PA3HBIX KITACCOB.KJTACCUOUKALINA
MATEPUAJIOB TEIUIO3AILMTHBIX TIOKPHITUI. 3®DEKTUBHOCTH
TEIUIO3AIIUTHBIX TTOKPBITHIA.

PASPYIIEHUE TEIIVIO3AIMTHBIX MATEPHUAJIOB I1PA
ASPOAMHAMMYECKOM HATI'PEBE. MEXAHUM3M PA3PYIIIEHUA
XNUMHNYECKHU PA3JTATAIOIIMXCS TEIVIO3AIIMTHBIX
MATEPUAJIOB.MEXAHN3M 1 MATEMATUYECKAA MOJEJIb

8 8 PASPYIIEHW A ITOJIMMEPHBIX MATEPHUAJIOB B IIOTOKE !
BBICOKOTEMIIEPATYPHOI'O BO3YXA. MEXAHU3M U
MATEMATHUYECKA MOJEJIb PASPYIIEHMA CTEKJIOINIACTUYECKUX
MATEPUAJIOB B IIOTOKE BHICOKOTEMIIEPATYPHOI'O BO3/IYXA.

9 9 |OCHOBHBIE XAPAKTEPUCTUKU ATPECCUBHBIX CPE/], 2
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5.3. JIaboparopHblie padoThI
He npenycmorpenst

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonmaenne CPC

Crnucoxk nureparypsl (¢ yKazaHUEM Kon-
IMogsug CPC pas3zenos, as, CTpaHuIl) / ccbuika Ha  [CemecTp| BO
pecypc JacoB
[Tonexaes, 1O. B. Temmosas 3ammura / [Tox
[MOATOTOBKA K MPAKTUUYECKUM 3aHSATUSIM pen. A. B. JIbikoB, M. : Oneprus , 1976, 391 10 31,5
C. : Wi. DneKTpoHHbIN Karanor IOVpl'Y




IIOATrOTOBKA K OK3aMCHY

OcHOBBI UACHTU(DUKAIINY U
MPOEKTUPOBAHUS TETIJIOBBIX MPOIIECCOB H
cucreM Yueb. nocodue O. M. Anudanos, I1.
H. Babumesuu, B. B. Muxaiinos u ap.;
®denep. uenesas nporpamma "loc.
MOJIIeP’KKa MHTETPAIH BHICIIIETO
oOpa3oBaHus U pyHAaMEHT. Hayku Ha 1997-
2000 rr."; @enep. nenenas nporpamma "Toc.
MOJCPKKA MHTETPAIIMH BBICIIL
oOpazoBanus u PpyHIaMEHT. Hayku Ha 1997-
2000 rr.". - M.: Jloroc, 2001. - 399 c. ui.
DnekTpoHHbIN kKatanor FOYply

10

20

6. Tekymmii KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOYHAS ATTECTALUA

KonTponb kauecTBa 0cBOCHUS 00pa30BaTEIbLHOM MPOrpaMMbl OCYIIECTBIISECTCS B
cootBeTcTBHH ¢ [Tonokenrnem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTATOB

yueOHOU AEeSITeNbHOCTH 00yJatoInXCs.

6.1. KouTpoabubie meponpusitusa (KM)

Haspanue -
No | Ce- Bun Makc. ThIBA-
KOHTpOJIbHOTO|Bec [Topsimok HauncaeHUs 6aIOB
KM|mectp| koHTpoOst P — Oamn eTcs B
[TA
B cootBercTBUU C [lonoxenunem o O0aabHO-
peritunroBoit cucreme ( [Ipukas pekropa ot
24.05.2019 Nel179 ) sx3ameH IpOBOAUTCS B
nucbMeHHOU ¢opme. CTyeHT moaydaer 5
[Tpome- BornpocoB. Max 10 6amoB. (ITpaBuibHBIN
1 | 10 | xyTtouHas JK3aMEH - | 10 |orBer -2 Gai, YaCTUYHO MPABUIIBHBIN - 1 DK3aMEH
aTTecTanus OaJiia, HeMmpaBWIbHBIN OTBET - () GaoB.

(3aureno: 60 u 6onee % peiTrHTa
MeponpusTus ,T.e. 6 6anioB u 6onee. )He
3a4TeHo: MeHee 60% peldTHHra MepONpUITHS
WM MeHee 6 6asuioB.)

Texymuii |IIuceMeHHBIM
KOHTPOJIb onpoc

Ornpoc MpoBOAUTCS B MUCBMEHHOH opMe Ha
[PAKTUYECKOM 3aHATUH B TEUECHUH 15 MUHYT.
Crynent nonydaet 3 Bonpoca. (I[IpaBunbHbIi
oTBeT -1 Ga, YacTUYHO NpaBUIBHBIH - 0,5
OaJta, HeMpaBUJIBHBIN OTBET - O 6amioB. Max
3 6amna .(3auteno: 60 u 6onee % peiTunra
MeponpusTHs ,T.€. 1,5 6amios u 6onee. He
3a4TeHo: MeHee 60% peldTHHra MEPONPUSTHS
vy MeHee 1,5 Gama.)

OK3aMCH

Texyuuii  |ITuceMeHHBIN
KOHTPOJIb onpoc

Onpoc npoBoIUTCS B TUCbMEHHON (hopMe Ha
[PAKTUYECKOM 3aHATUH B TEUEHUH 15 MUHYT.
Crynent nonyuaet 3 Bonpoca. (IIpaBunbHbIi
oTBeT -1 6aJ, YacTUYHO NMpaBUIBHBIN - 0,5
OaJta, HEMpaBUJIBHBIN OTBET - 0 6amioB. Max
3 6amna .(3auteno: 60 u 6onee % peiTunra
MeporpusTus ,T.e. 1,5 6annos u 6onee. He
3a4TeHo: MeHee 60% pelTHHra MEPONIPUSITHS

vy MeHee 1,5 6ama.)

ODK3aMCH




Onpoc NpoBOIUTCS YCTHO Ha IPAKTHUECKOM
3aHaThM . CTyIEHT norydaer 1 Bompoc.

1 | 2 |(IlpaBuibHBIHM OTBET -20ajU1, YACTUYHO DK3aMEH
MpaBUJILHBIN - | Oaiia, HEMPaBUIIHHBIA OTBET
- 0 GaimoB. Max 2 6arnna .

Texymmii VYeTHBIM
KOHTPOJIb onpoc

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEeHMBAHUSA

Bun
MIPOMEKYTOUHOMN [Ipouenypa npoBeneHust Kpurepun
p Y p ypatp OLICHUBAHUS
arTecTaluuu
3aueT IPOBOAMTCS B MUCHMEHHOM (hopMe. Ha 3a4€T OTBOAMUTCS 45
MuHYT. CTyaeHT nonydaer 5 BonpocoB. (IIpaBuiibHbIN OTBET -2
o N B coorBeTcTBUM C
0as1, YaCTHYHO MPaBWIbHBIN - 1 Oasia, HempaBUIbHBINA OTBET - 0
3a4eT o) . 2.5, 2.6
6amoB. (3aureno: 60 u Oosee % pelTUHra MEPOTIPUATHUS ,T.€. 6
o N [Tonoxenust
6amoB u 6onee. )He 3auteHo: Menee 60% pelTHHTa MEPOTIPUATHS
WM MeHee 6 0asuioB.)

6.3. OueHo4YHbIC MaTEePUAJIbI

KommereHnuu Pesysbrarsl 00yueHus KM

3HaeT: mpoOsIeMBbl M aKTyaJIbHBIE 33/1a4l CO3JJaHUS METOJIOB U CPEACTB TETIOBOM
3allUTHl, HA3HAUYEHUE, 00JACTH MIPUMEHEHHS ¥ METObI TETNTOBOW 3alIUTHI

[1K-1 HHHH
JIeTaTeNbHBIX alMapaToB, KIACCUPHUKAINIO IO (GU3NIECKOMY IPUHIIHITY

ITOITIOIICHHA (OTBO,I[a) TCIIJIOTHI JICTATCIIbHBIX allllapaTOB

YMmeeT: co3naBaTh PU3NUECKUE M MaTEMaTUYECKUE MOJIEIH, TTO3BOJISIONINE
aHAJIM3UPOBATh TEIUIOBbIE MPOIECCHI JIETATENbHBIX alllapaToB, UCIOIb30BaTh
MaTeMaTU4YEeCKUH anmapar Juisi ONpe/esIeHUs TEIUIOBBIX HArpy30K, ypOBHEH

TIK-1 TETJIOBBIX MOTOKOB KOHBEKTUBHOIO U PAJIMAIIMOHHOIO TEIUIOOOMEHA B YCIOBHUAX
MPUMEHEHUS «aKTUBHOWY» (pa3pyIIaronieics) U «IacCUBHOW» (HEpa3pyIaromencs )
CHCTEM TEIIJIOBOM 3aILMTHI, ONIMCHIBATH ONPEACIIAIOINNA MEXaHU3M Pa3pyLLICHUs
MaTepHaJIOB TETUIO3AIIUTHBIX TOKPHITHH B YCIIOBHSIX HHTEHCHBHOTO HAarpeBa

MMeeT npakTHYeCKUH OMBIT: pacuyeTa TEMIIEPAaTypPHBIX MOJIEW, HABBIKM MH)KEHEPHBIX

[1K-1 METOZIOB BEIOOpA MaTepuasoB, BbIOOpa 3 (PEKTUBHBIX CIOCOOOB TEIIIOBOM 3alUTHI
W OXJIOKICHUS DJIEMEHTOB JICTATEIILHBIX allllapaToB

(DOH,HBI OOCHOYHBIX CPCACTB I10 KaKIOMY KOHTPOJIbHOMY MCPOIIPUATHIO
HaXOJATCA B IIPUIIOKCHHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCIUIIIMHBI

IHeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:
1. OcHOBBI HACHTH(PHUKAIIMHN U TPOSKTUPOBAHUS TEIUIOBBIX MPOLECCOB U

cuctem Yue0. mocodue O. M. Ammudanos, I1. H. Babumesnu, B. B. Muxaitios u
np.; @enep. uenesas nporpamma "'oc. mogaepKKa UHTETPALMU BBICILIETO
oOpazoBanus u pyHaameHT. Hayku Ha 1997-2000 rr."; @enep. nenenas mporpamMmma
"Toc. monaep>kka MHTErpaluu BbICII. 00pa30BaHus U PyHIaMEHT. Hayku Ha 1997-
2000 rr.". - M.: Jloroc, 2001. - 399 c. uin.

6) OononHumenbHas IUmepamypa:



1. OcHOBBI HCHTU(PUKAIIMU U TTPOCKTUPOBAHUS TETUIOBBIX ITPOIIECCOB U
cucreM Yue0. mocooue O. M. Anudanog, I1. H. Babumesuy, B. B. Muxaiinos u
np.; Denep. nenesas nporpamma "loc. moaaepKka HHTErPAIIMU BBICIIIETO
oOpazoBanus u pyHaamenT. Hayku Ha 1997-2000 rr."; @enep. 1enesas mporpaMma

"Toc. monaep)kka MHTETPAIMU BBICII. 00pa3oBanus v PyHIaMEHT. Hayku Ha 1997-
2000 rr.". - M.: Jloroc, 2001. - 399 c. u.

8) omeyecmeenHbvle U 3apydedcHble HCYPHATbL N0 OUCYUNIUHE, UMerowuecs 8 bubruomexe:
1. Becrtnux IOVYpl'Y, "Maremarnueckoe MOAEIUPOBAHUE U
IpOorpaMMHpOBaHHE"
2.  Becrtnuk IOYpI'Y, "MamuHocTtpoenune"

2) MemoouuecKue YKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
1. wHer

U3 HUX: y4eOHO-Memoouueckoe obecneyerue camocmosmenpHoll pabomsl cmyoeHma:
1. wHer

BHCKTPOHHaH yqe6H0-MeTozmquKaﬂ HOKYMECHTaAIlUA

Her
[Tepeyens nMcnoaL3yeMOro MporpaMMHOTO 00eCTICUCHHUS:

1. Microsoft-Office(6eccpouno)

[Tepedenb ucnonb3yeMbix NpohecCHOHANBHBIX 0a3 TaHHBIX U HH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -Cranmaptundopm(6eccpodHoO)
2. -baza manaeix BUHUTU PAH(6eccpouno)

8. Marepua/ibHO-TeXHHYECKOe o0ecreyeHne 1 CIUTTHHbI

OcHoBHOE 000py/I0BaHUE, CTEHbI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,

o No
Bun 3aHsTHiA v IpeyCTaHOBJICHHOE MPOrPaMMHOE 00eCIICUeHUE, UCTIONb3YeMOE TS
Yy pa3IMYHBIX BUOB 3aHATHIMA
246

Jlexun OCHOBHOC 060py,Z[OBaHI/IC, KOMIIBIOTCpHAs TEXHUKA

2)

[IpakTuueckue 3austus (246

OCHOBHOE 000pY/IOBaHUE, KOMITBIOTEpHAST TEXHUKA
Y CEMUHAPBI (2) pYA ’ P

CamocrogrenpHasg (246

KOMITBIOTEpHAsl TEXHHUKA, TPOrpaMMHOE oOecredeHne
pabora cryneHta  |(2)




