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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)

24.05.02 ITpoekTHpOBaHUe aBUALIMOHHLIX U PaKeTHBIX /BUraTe/iei
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A8 IBUTATEJIN U DHEPTOYCTAHOBKU JIETATEJIBHBIX
ATITTAPATOB
JleBuxuH ApTeM AJieKceeBUY, K.T.H., IOL[eHT, 3aBe/IyIOluii Kadeapoit

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka
paboueti nporpamMmel A8 IBUTATE/IU U SHEPT' OY CTAHOBKWU JIETATEJ/IBHBIX AITITAPATOB

3aBepytomuii kKadesapoii JleBuxuH A.A., K.T.H., JOLI.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

A8 IBUT'ATEJ/IN 1 DOHEPI'OY CTAHOBKM JIETATEJ/IBHBIX AITITAPATOB

3aBeqyroiuii Kadezapoii JleBuxuH A.A., K.T.H., JO0L.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
INEPCIIEKTUBHBIE 1Y HA TBEPJOM TOII/IMUBE

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
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-3.7 — criocobHOCTL BBLIMOMHAT HAy4HO-HCCIe[oBaTe/ibckie paboTbl M pa3pabarbiBaTb OTUETHI B
obecrieueHWH CO37aHUS TEPCTIEKTUBHBIX KOHKYPEHTOCTIOCOOHBIX /IBUTATebHBIX YCTAaHOBOK M MX COCTaBHBIX
5/IeMeHTOB Ha OCHOBE TBepPZOTOI/IMBHBIX PaKeTHBIX JiBUraTe/iel

@®opMHPOBaHHMIO KOMIIETEHLUI CITYKUT JJOCTIDKEeHHE CIIeAYIOIIUX Pe3y/IbTaToB 00pa30BaHMsI:
IICK-3.7

3HAHUA:
-3HaHKWEe O MaTepua/iaX, MPUMEHsAEeMbBIX TIpHU M3TOTOB/JI€HUMHW DAKETHBLIX ,E[BHFaTEHEﬁ, pa6OTaIOLL]I/IX Ha

CMeCeBbIX TBepZbIX paKeTHBIX TOTIMBaX. IIpoljecchl, MpoTeKarolijie C COOTBETCTBYIOIIMMU MarepuajaMyd B
X0/le IKCILTyaTal[|y.

-3HaHWe METO/[0JIOTVH HayUHBIX UCC/IeJOBAaHUM 1 METO/|0B MT03HAHUSL. ;;

YMEHUsL:

-Hay4yHOe WCCJIe/OBaHKMe, ero HarpaBjieHHe, BUJAbI M THUIMbI, 00BEKT W TpeJMeT, HOBHU3HA, KPUTEPUH
Hay4yHOCTH;

- TIPOBOAUTHL pacyeT CMeCeBbIX KOMITO3ULIMOHHBIX TOTIUB. OTpe/ie/isiTh UX XapaKTepPUCTUKM.;;

HaBbIKU:

- BBIMOJTHSTH HAYYHO-HCC/Ie[IOBATeNbLCKYI0 PaboTy 1 pa3pabaThiBaTh OTUETHI

- OTIpeZiesIiTh COCTABBI M CBOMCTBA CMECEBbIX TBEPABIX PAKETHBIX TOILIHB.;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunvaa IIEPCITIEKTUBHBIE 1Y HA TBEPJOM TOILINBE sBnsieTcs JUCLHUIVIAHON
o0s13aTeIbHOI yacTu 6/10Ka 1 MporpamMMbI TIOATOTOBKH 110 HarpasieHuto 24.05.02 IIpoekmupoeaHue
ABUAYUOHHBIX U paKemHblx dguzamesetl.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
IMPOEKTUPOBAHUE C IIPUMEHEHUEM CAD/CAM/CAE-CUCTEM, TEIUIOIIEPEJAYA,
XUMUNUYECKAA TEPMOANHAMMUKA U TEOPUSA I'OPEHUS.

Cojep>kaHue JUCLIMIIMHBI SIBASIETCS OCHOBOW il OCBOEHUS JUCLIUTLIMH: HPE,Z[,HI/IIIJIOMHA}UI
IMPAKTHUKA, IIOAI'OTOBKA K IIPOOEAYPE 3AINTBI W 3AIMHWTA BbIITYCKHOU
KBAJINMOVNKATTMOHHOU PABOTDBIL.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

e OIIK-1 — CrniocobeH TpUMeHSITh €CTeCTBeHHOHAYUHbIe U 00II[eMHKeHepHEBIe U 9KCIIepUMEeHTa/TbHOTO
WCC/IeI0OBaHMUS [Ijis pellieH st MH)KeHEPHBIX 3a/1au MpodeccroHaIbHOM e TeIbHOCTH

¢ TICK-3.1 — CriocobeH pa3pabaTbiBaTh POEKTHYIO U Pab0Uyr0 KOHCTPYKTOPCKYHO JOKyMEHTAI[|I0 Ha
PaKeTHO-KOCMHUUECKY0 TEXHUKY U MX COCTABHbBIE 3/IEMEHThI



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pa3pen 1. Beegenune. OcHoBbI Teopuu o nomumepax. Hayka, HayuHoe TBOpUYecTBo,
MeTO/0/I0rusl HAyYHBIX MCCJ‘IE}Z[OBEIHHﬁ U MeTOAbI MO3HAHHUA. f[eKL[Plﬂ 1. KpaTKaﬂ CIipaBKa o
PATT u ucnonb3yeMbIX B HUX KOMIIO3ULIMOHHBIX MaTepHanax. Jlexuus 2. TenjeHnus pocta
5 10 TIPOM3BO/[CTBA KOMIIO3ULIIOHHBIX MaTeprasoB. Jlekijs 3. OCHOBBI TeOPHH HayK O IOTMMepax. 42 2 1 1 20 30
Knaccuduxkanus. CTpoeHre ¥ CBOMCTBO TOJMMEPOB U MOIMMEPHBIX MaTepHasoB. Jlekuus 4.
HayKa, Hay4yHOe TBOPUYeCTBO, METOA0/I0THsl HayUYHbIX I/ICCHeAOBaHHﬁ W MeTOo/bI TT0O3HaHHUA.
Jlekuus 5. HayuHoe nccieioBaHye, ero Hanpas/ieHHe, BU/bI U THIIbL, 0OBEKT U IpeaMeT,
HOBH3Ha, KDUTEPUIA HAyYHOCTH.
Pa3pen 2. XapakTepucTHKH M napaMetpbl. CBoiicTBa. ®a3oBbie guarpammsl. Hayuno-
HCC/Iei0BaTe/IbCKast H ONbITHO-KOHCTPYKTOPCKas padoTa. Jlekuys 1. XapaKTepucTUKU 1
TiapaMeTpsl ITOJIMMepOoB. 2. COCTaB, MOJIEKYJIIpHasg Macca, pacripe/iesieHre, OTHOLLIeHHe K
5 10 TeMIlepaType U MeXaHWUeCKHX Harpy3kam, peosioruueckie CBOMCTBA, TernnopusnyecKkue 1 40 20 10 10 20 30
TepMOXUMHYECKHUe CBDﬁCTBa. I[e](]_[l/lﬂ 3. CoBMeCTUMOCTE TIO/TMMEPHBIX KOMIIOHEHTOB B
[AWCIIePCHBIX CUCTeMax. dazoBbIe AuarpaMMBbl COCTOAHUS TTOJIMMEPHBIX CUCTEeM. .r[eKLU/IH 4
Haquo-uccneAOBaTenchaﬂ U OINbITHO-KOHCTPYKTOPCKas paﬁo‘ra, WX CYLHOCTB, 3a/ja4uH,
CO,QEP)KEIHHE, 3Tarbl U AOKyMEHTbI.
Paspen 3. KomnosunuoHHble MaTepuaibl. Jlekiys 1. KoMnosuiMoHHbIe o1MMepHble
Marepuasbl. COCTaB U XapaKTepUCTUKU KOMIIOHeHTOB. CTaHzapThl. Jlekius 2.
5 10  |KomIto3uLMoHHbIe MO/IMMEepHbIe MaTeprasbl CHI0BOH 060/10uku. Jlekuust 3. 62 26 13 13 36 40
KOMI‘IO3]/ILU/IOHHI:I€ TI0/IMMEepHbIe MaTepuasbl: TBep/ible pakeTHbIe TOIIMBA. HEKLU/ISI 4.
IIpumeHeHre HaHOpa3MepHbIX YacTull. Jlekuus 5. Karanusatopbl ropeHust.
Bcero 3a 10 cemecTp 144 68 34 34 76 100
Bcero o gucnymmMHe 144 68 34 34 76 100
3.2. AyUTOPHBIN IPAKTUKYM
Oo0nem,
Ne Homep n HanmeHOBaHue
Tema npakTH4YeCKOro 3aHATUA ayp.
n/n pa3fena JUCHMILIAHBI
4acoB
Pazgen 1. Beenenue. OCHOBBI
1. AHanu3 u3MeHeHHd JajJbHOCTHU I10JIeTa PaKeThl B
TeopuH 0 noavMepax. Hayka,
3aBUCHMOCTH OT ee Macchl 2. AHa/M3 TeHJeHLUU pOoCTa
Hay4yHOe TBOPUeCTBO,
1 TIPOU3BO/CTBA KOMIIO3ULIMOHHBIX MaTeprasoB 3. AHaIu3 11
MeTOZ0/I0T Ml HAyYHBIX
. W3MeHeHU sl [IPOYHOCTHBIX XapaKTepUCTUK U TJIOTHOCTH
UCCeOBAaHUN U METO/TbI
CTEeKJIOT/IaCTHKA B CPaBHEHUU C MeTa/lJlaM1
TO3HaHUS.
Pasgen 2. XapakrepucTuku u
napameTpbl. CBOMCTBA. 1. OCHOBHBIE TI0JIO’KEHHS TEOPUU MOJIEKY/ISIPHOTO CTPOEHUSA
2  |®a3oBble quarpammel. HayuHo- |2. CBoiicTBa Io/iMMepoB, PACTBOPHI TIOJTUMEPOB 3. 10
WCC/IefoBaTe/bCKasi ¥ ONBITHO- |PagukanbHasg nonumepusauus 4. VloHHas nonumepusanys
KOHCTPYKTOpPCKasi pabora.
1. 3yuenue ¢hopM 3apsaoB TBepAOro TOI/IMBa 2.
Pazgen 3. KoMno3uioHHbIe Y (bop PAA PAOTO
3 MATEDHANLL [Tapametps! 3apsza 3. Pacuet cMeceld TBep/IbIX pakKeTHbIX 13
p ’ TortuB 4. CBOMCTBA U COCTaBhl TBEP/IbIX TOII/IUB
Bcero 3a 10 cemectp 34
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Oo0neMm,
Homep 1 HauMeHOBaHuUe pa3jeia JUCIUILIMHBI CopepkaHue yueOHOr0 3aJaHUsA
n/n yacoB
Pasgen 1. Beesenre. OCHOBBI TEOPHH O MOJIUMEpaxX. | YIyOsieHHast mpopaboTKa pa3zie/ioB
1 |Hayka, HayuHOe TBOpPUECTBO, METOJ0/IOTHSI HAYUHBIX |KypCa I10 KOHCIIeKTaM JIeKL[Ui U 20
UCC/ieJOBaHUN U MeTO/Ibl [TO3HAHUS. peKOMeHyeMOU JTuTepaType
Pazgen 2. XapakTepuCTUKY U rlapameTpbl. CBoMCTBa. | YIiyO/ieHHast IpopaboTKa pa3zie/ioB
2  |®a3o0Bble juarpammel. HayuHo-uccieqoBarenbCcKas U [Kypca Mo KOHCIeKTaMm JIeKLUW U 20
OTBITHO-KOHCTPYKTOpCKast paboTa. peKOMeHAyeMOU JTuTepaType
3 |Pa3gen 3. KoMno3uiMOHHbIE MaTepyalibl. N3yueHre MaTepuasa o TemMe 36
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— |pa3,qena —
Bcero 3a 10 cemecTp 76
3.4. KypcoBas pabora
IMEPHNO[
NCIIO/JIHEHUS| IIVTAHUPYEMOE
COJEP)XAHUE JTAITIA (nepenm BPEMSI (uac)
ceMecTpa)
Otan 1. AHanUTHUUeCKU pa3zet. 1-3 4
Ortan 2. [laTeHTHBII MOUCK. 3-5 4
Ortan 3. Beibop Tuna pa3pabaThiBa€MOro KOMIIO3UTHOI'O TOTLIUBA. 6-12 4
[IpoBesneHue TepMOJUHAMUYECKHUX PACUETOB.
Oran 4. Pa3paboTKa KOMITO3UTHOTO TOIUIMBA. 3aK/IFOUEHHUE. 12-16 4
Oran 5. [TogroroBka K caye Marepra’sios. 16-17 2
Bcero 3a 10 cemecTp 18
4. ®OPMbI KOHTPOJIAA OCBOEHUA NNCIIAITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
1 120 3 (4 5 6|7 8 [9/10(11] 12 13 14/15|16 17
Otu. 110 OTu. 110 Borip.Jud.3au, gud.
10 KIloc| [KIloc 3 OP| KIloc| |[OP| |KIloc 3 KP|1P s

YcnoBHbIe 00603HAUEHUS:

[P — nuarHocThueckasi paboTa;

KTIloc — KOHTpOJIb MOCeIaeMoCTy;

Ortu. no 13 — oTyeT No NpakTUUeCKOMY 3a/laHHIO;

KP — kypcoBas pabora;

Bomp.Iud.3au — Bonpock! K AnddhepeHIIIPOBAaHHOMY 3aueTy;
mud. 3au. — auddepeHIPOBaHHBIHN 3a4erT.

TeKymuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYZE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble MHTepPBaJIbI B
cnenyrommx dpopmax:
¢ JMarHocTuyeckas pabora;
¢ KOHTPOJIb M10OCEIaeMOCTH;
* OTYeT I10 MPAaKTHUECKOMY 3aJaHHIO;
e KypcoBas pabora;
e BOMpPOCHI K U depeHITUPOBaHHOMY 3aueTy.
IIpomexyTouHas arTecTanus IPOBOAUTCS B hopMax:
e uddepeHMPOBaHHBIN 3aUeT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. . EBcees. . Hayka 1 HayuHbIe HCC/Ie[JOBAHUS B MH)KEHEPHOM Jlefie: UCTOpHst U coBpeMeHHOCTh. CIT0.:
Apr.2kcnipecc, 2022, 24 5k3.

2. B. W. Kogonos, B. B. Kogonoea-UyxoHniiea, M. P. Koponega. . KoMno3uLrioHHbIE TTOJIMMEDPHBIE
MaTepHasibl B PAKETHBIX JBUraTe/IsIX TBepZoro Toryiea. CaHkt-IletepOypr: Jlanb, 2022, 31. pec.

5.2. JlorionHUTeNbHAs IUTepaTypa Mo JUCLUIUIVHE:
He Tpebyercsl.

5.3. [lepuoguueckue U3gaHusi:
He Tpe0yroTCs.

5.4. TlepeueHb pecypcoB UH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUS! TUCIUTUINHBI, 3/IEKTPOHHBIE OMO/THOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com/ — 3BC Jlanb;

2. https://ibooks.ru/ — 3BC AHOyKc.py - 3T0 60/1bI110M BLIOOP aKTya/IbHOM JIUTEPaTyphI [Ji/Isl Balllek
OUOIMOTEKH B 3/IEKTPOHHOM BU/IE;

3. https://e.Janbook.com — OBC JlaHs;

4. http://library.voenmeh.ru/jirbis2/ — ®yuaamenrtanbHasi 6ubmuoteka BI'TY «BOEHMEX» um. 1.®.
YcTuHoBa.

CoBpemeHHbIe TIpo¢eccHOHabHBIe 0a3bl JAHHBIX:

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

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;
http:// www.rfbr.ru/rffi/ru/library - ITonmHoTeKcTOBast 31ekTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHIaMeHTa/TbHBIX UCCIIe0BaHNH.

MHdopmaliioHHble CIIpaBOYHbIe CHCTEMBI:
1. Texakcriept — MHbOPMaLMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHust: HopMel, paBuia, CTaHAapThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos
cobcteenHol reHepaii BI'TY "BOEHMEX" um. []. ®@. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMaLMOHHBIN TOPTas MPABOBOI WHGOPMALUH.
5.5. IIporpaMMHOe 0becIieueHue:
He TpeOyeTcsi.

5.6. I opmarioHHbIe TEXHOJIOTUH:

B3auMoygielicTBre ¢ obyuarouumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBA.



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:
1. ITpoexkTop.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
IIEPCIIEKTHBHBIE 1Y HA TBEPJOM TOIL/IUBE

AnHoTanusa paboueii nporpaMMsl

Mucuynuaa ITIEPCIIEKTUBHBIE Y HA TBEPJOM TOIIVIUBE sBnsieTcsd AMCLUMTUIMHOW
obsa3arenbHONM 4yacTH O70ka 1 mporpaMMbl MOATOTOBKM I0 HampasiaeHuio 24.05.02 IIpoekmupoeaHue
aeUAaYUOHHbIX U pakemHbix Oogueamesnell. JJUCLIMTIIMHA peanu3yeTcss Ha ¢akyabrere A PakeTHO-KOCMHUUECKOM
texuukd BI'TY "BOEHMEX" um. [J.®. YctunoBa kadenpori A8 IBUTATEJIN 1 SHEPTOYCTAHOBKU
JIETATEJIBHBIX ATIITAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
[ICK-3.7 crocoOHOCTh BBIMOMHATL HAYYHO-UCC/Ie/IOBAaTeNbCKUe paboTel U pa3pabaThiBaTh OTYETHI B
obecrieueHUM CO3[]aHUsSI TIEPCTIEKTUBHBIX KOHKYPEHTOCMOCOOHBIX [IBUTATEbHBIX YCTAHOBOK U UX COCTABHBIX
3/IeMEHTOB Ha OCHOBe TBEPAOTOIIMBHBIX PAaKeTHBIX ABUTaTesIei.

CopeprkaHue AWCLUIIMHBI OXBaThIBAaeT KPYT BOIPOCOB, CBSI3aHHBIX C M3y4YeHHe MMePCIeKTUBHBIX TeXHOJOTHH,
KOMITO3UTHBIX MaTepHasioB, IOJIUMEPOB.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKymuil KOHTPOJIb YCIIeBaeMOCTH CTYZeHTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTePBaJIbl B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
® KOHTPOJIb [10CEIaeMOCTH;
e OTYeT I10 [IPaKTHUECKOMY 3aJjaHHIO;
e KypcoBas pabora;
e BOIIPOCHI K AN(PPepeHIINPOBaHHOMY 3aueTy.

ITpoMexxyTouHasi aTTecTalys MPOBOAUTCS B (hopmax:
e uddepeHMPOBAHHBIN 3a4erT.

OO01jast  TPY/I0EMKOCTb OCBOEHHUSI AUCLUIUVIMHBI cocTaBiaseT 4 3.e., 144 u. TIporpamMMoM AWCLUITHHBI

MpelyCMOTPEHbI JIEKIIMOHHBIe 3aHATHS (34 4.), mpakTthueckue 3aHaTus (34 4.), camocTosTesnbHass pabora
ctyzeHrta (76 4).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
IEPCIIEKTUBHBIE 1Y HA TBEPJJOM TOIL/IUBE

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATUM, U 76 4.,
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,
Jac.

Pa3/1en 1. BBE}I[EHI/IE. OcHOBBI TE€OPHUH 0 Mo/IUMepax. HEIYKH, HAY4YHO€ TBOPpUYe€CTBO, METOJ0/I0OrUA
HAyYHBIX I/ICCJIE}J[OB&HHﬁ U MeTO/JbI ITO3HAHUA.

B. W. EBcees. . Hayka 1 HayuyHble UCC/IeJOBaHUS B
WH)KeHEePHOM Jiefie: KCTOpUsi ¥ coBpeMeHHOCTh: CII6.:
Apt.9xkcmpecc, 2022 (2-3)

B. 1. Kogponos, B. B. Kogonosa-Yyxonuesa, M. P. 20
Koposiesa. . KOMITO3ULIMOHHBIE TI0/IMMEPHBIE MaTepUasbl B
pakeTHBIX JIBUTATeIsAX TBeporo ToruvBa: CaHKT-
ITetepOypr: Jlanb, 2022 (1)

Wroro mno pasgeny 1 20

Pazpesn 2. XapakTepucTuku 1 napamerpsl. CpolicrBa. @a3oBbie AuarpamMmbl. HayuHo-
HCC/TIe/|0BaTe/IbCKasA U OMBITHO-KOHCTPYKTOPCKas pabora.
B. . EBcees. . Hayka 1 HayuHbIe WCC/IeJOBaHNs B
HH)KeHePHOM Jiejie: KCTOPHsI U coBpeMeHHOCTh: CII6.:
Aprt.3kcnpecc, 2022 (4-5)

B. U. Kogponos, B. B. Kogonosa-YyxoHuesa, M. P. 20
Koposiesa. . KoMIT03ULIMOHHBIE TI0JIMMEDPHBIE MaTepUabl B
PakeTHBIX JBUraTessiX TBepZAoro Toramea: CaHKT-
ITeTepOypr: Jlanb, 2022 (2-3)

Wroro no pasgeny 2 20
Paspen 3. Komno3unyoHHbIe MaTepyalbl.
B. N. Koponos, B. B. Kogonosa-UyxoHuesa, M. P.
N3yuenne marepuana no teMe | KoposeBa. . KoMNo3uijmoHHbIe [10/IMMeEPHbIe MaTeprasbl B

HaumeHoBaHue padoThI PekomeHnjyemas iuTeparypa

Yrny6neHHast mpopaboTKa
paszernoB Kypca 10 KOHCIIeKTaM
JIeKLIUM U peKOMeHTyeMoi
JIUTeparype

YrnybnenHast mpopaboTka
paszienoB Kypca 110 KOHCIIeKTaM
JIEKL[MM 1 peKOMeHAyeMOoi
JTeparype

paspena PakeTHBIX JIBUTATeIsAX TBepOro Torrea: CaHKT- 36
[TetepOypr: Jlanb, 2022 (4-7)
Wroro no pasgeny 3 36
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
IEPCIIEKTUBHBIE 1Y HA TBEPJJOM TOIL/IUBE

®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

*  KOHTPOJIb MOCEIIaeMOCTH;

* OTYET I10 NMPAKTHUECKOMY 3a/]aHHIO;

e KypcoBas pabora;

e BOMPOCH K A depeHIIIPOBaHHOMY 3aueTy;
e uddepeHIMPOBAHHBIN 3a4erT.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SMOC Moodle:

e IIpU NPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTalys;
 TIpY NpaBUILHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTanysl.

KonTpo/s nocemaemocTu

Teky1ijast aTTeCTAIUA CTY/IEHTOB TIPOU3BOJUTCS B TUCKPETHBIE BpEMEHHbBIE MHTEPBAJIBI MPEIo/iaBaTe/ieM
B CIeAyroLUmx hopMax:
* OL|eHKa PaboThI 00yUaIOIIerocsl Ha MPaKTUYeCKUX 3aHATHSX;
* OT/IEJTbHO OLIeHHBAIOTCSI JIMUHOCTHBIE KaueCTBa CTy/leHTa (aKKypaTHOCTb, UCTIOJTHUTETbHOCTb,
WHHUIMaTUBHOCTh) — paboTa y JOoCKH, paboTa Ha JeKIUsX.

OT4eT N0 NPakKTUYECKOMY 3a/JaHUI0

OTueT 1Mo NpakTHUECKOMY 3aJJaHUI0 JO/DKEH OBbITh aKKYpaTHO U TPAaMOTHO 0()OPMJIEH B COOTBETCTBHU C
TpeOOBaHMSAMH TI0 AaHHOU JUcHUIUTHE. OTUeT MOXKeT OBbITh MPeA0CTaB/eH B MMCHMEHHOM, 3/IeKTPOHHOM
dhopwme.
OTuer cuuTaeTCs CIaHHBIM, eCJTU TIPY cobece0OBaHUMU C TIPerofiaBaTesieM JJaHO He MeHee 60% MpPaBUIbHBIX
OTBETOB Ha 3aJJaHHbIE BOMPOCHI.
BapuaHThbl TpakTUUeCKUX 3ajjaHuii npefictaBieHbl B YMK qucumnivHebL.

KypcoBas pa6ora

st craun KypcoBoy paboTbl HeobxoauMo Hamure odopmieHHoro otyerta o T'OCT 7.32,
nipe3eHTauyu He Oonee 10 ciaiioB, HO He MeHee 7. OLleHKa "yIOBIeTBOPUTE/BHO": TIpEJOCTaB/IeH OTYeT,
rpe3eHTaLys, BoICTyIUIeHHe. OLjeHKa «XOpOIIo»: MOJHOTa OTBeTa Ha BOMPOCHI NP BBICTYIUVIEHUU: He MeHee
80% 1o KaxioMy BOMPOCY.
OLeHKa «OTJIMYHO»: MIO/IHOTA OTBETa Ha BOIMPOCHI BBICTYIUIeHUsI: He MeHee 80% 1o KaKoMy BOIPOCY.
[MTepeueHb TeM KypCOBBIX paboT pacronoxeH B YMK JIMCIUM/IVHBL

Bonpocs! k guddepeHurpoBaHHOMY 3aueTy
1. Yro takoe PATT
. Mcnonb3yemsle B PITT nonvMepHble MaTepyUasbl
. [lonmumepHble MaTepuasIbl
. OCHOBBI Teopuu 0 NoMMepax
. Knaccudukarus nonvimepon
. OcHOBHBIe orpefiesieHHs1 B XUMUH, (GPU3UKOXUMHU U (DH31Ke TIOTMMEepOB.
. OCHOBHBIe peakLMy MOy YeHHUs [I0JTUMEePOB.
. HoMeHK1aTypa HeKOTOPBIX TOJTUMEPOB.
. [lonmMmepHBbIe KOMITO3ULIMH.
10. KOMIOHEHTSHI [TO/TUMEPHBIX KOMITO3ULIUH.
11. CoBMeCTUMOCTb MOJTMMEPHBIX KOMIIOHEHTOB.
12. Kparkasi uH(opMa1usi 0 HeroJMMepHbIX KOMITOHEeHTaX.
13. KoMIo3uLMOHHbIe TI0/IMMEpPHbIe MaTepUallbl.
14. OcHoBHbIe onpejeseHys1, KiaccuuKalys KOMIO3ULMOHHbIX I10JIMMEPHBIX MaTepraoB, IPO/0/DKeHHs 110
oLleHKe xapakTepucTuk KITM.
15. OcHoBHBIe onpeiesieHNe, KacCU(HUKALIUS KOMIIO3ULMOHHBIX MTOJIMMEPHBIX MaTepHasioB.
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16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

KoMIMo3UuIMOHHbBIE TOJTUMEPHbIE MaTepHasIbl CUIOBOH 000JIOUKH.
Komno3uLoHHbIe N0/IMMepHbIe MaTeprasbl: TePMO3allUTHbIE
Komno3uLoHHbIe N0/IMMepHbIe MaTeprasbl: OTHe3alUTHhIE
Hapy>xHas Tenio3aiura

TBep/pble pakeTHbIE TOIUIVMBA

Kpatkue cBefieHusi 0 Xumuueckoi ¢usrKke, TOPeHUH U B3phIBe.

CocTaB CMeCeBbIX TBEP/bIX PAKETHBIX TOI/IUB

Oco6eHHOCTH TOPEHUSI CMECEBBIX TOTITUB

®opMHUpOBaHKe HAYUYHOI'O OTUeTa: CTPYKTYypa, JTarlbl.

CyIIHOCTB, 33/jau¥ U coJiep>KaHre HayYHO-HCCIIe[J0BaTebCKOi paboTh.

JuddepennmpoBanHbIii 3aueT
JLn1st IoJTyYeHUst OL|eHKH «YZOB/IETBOPUTETEHO» He00X0MMO TIPOMTH 3 TeCTUPOBAHUS B TeUEHHe

ceMecTpa C pe3ysnbrataMu He MeHee 60% TpaBU/IbHBIX OTBETOB.

7151 TIO/TyYeHuUst OLIeHOK «XOPOIIIo» U «OTJIMYHO» CTY[EeHTY TIpeJjiaraeTcsi OTBeTUTh Ha BOTIPOCHI B lopme
OTBETOB 10 OuseTy. B 6usiete 1Ba TeopeTHuecKuX Bompoca. OLieHUBAeTCs TIOHOTA U TIPAaBUJIBHOCTD OTBETA 110
ounery.

OLieHKa «XOpOLIO»: TTOJTHOTA OTBETa Ha BOMIPOCHI OureTa: He MeHee 80% 110 Ka’KIOMy BOTIPOCY.

Or11eHKa «OTJIMYHO»: TIOJTHOTA OTBETA Ha BOTPOCHI OmsieTa: He MeHee 80% 10 KaXK/JoMy BOTIPOCY.

[1pu HeBBITIOJIHEHUHM HU OJTHOTO U3 BhIlIeNepeunc/ieHHbIX YC/I0BUM, CTY/IeHT To/yuaeT OL[eHKY "He 3auTeH0".
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Pa3pen 1. BBepenue.
OcHOBBI TEOpUH O
noauMepax. Hayka, KOHTDO/E
5 10 |Hay4yHOe TBOpUYECTBO, 42 | 22 | 11 11 20 30 P
MOCeIaeMOCTH
MeTO/0/10TUs1 HAyYHbIX
HMCC/IeJOBAHUM U METOABI
MO3HaHMA.
Pa3pen 2.
XapaKTepl/ICTI/IKI/IvI/I KoHTpOIS
napamerpsl. CBOMCTBA.
@da3zoBbIe JUarpaMMel. flocetaemocty,
5 10 40 | 20 | 10 10 20 30 Otuer 1o
Hayuno-
MPaKTUYeCKOMY
HCC/Iefi0oBaTeIbCKasa U
3a/JlaHUI0
ONBITHO-KOHCTPYKTOPCKasi
padora.
Otuer 1o
NIPaKTUYeCKOMY
Pa3pen 3. 3a/IaHUIO,
5 10 |KoMmo3uumoHHBIE 62 | 26 | 13 13 36 40 Bomnpocs! K
MarepHasbl. nuddepeHLIIPOBaHHOMY
3ayerTy,
Kypcosas pabora
Bcero 3a 10 cemectp 144 | 68 | 34 | 34 76 100
Bcero mo AuCIUILUIHHE 144 | 68 | 34 34 76 100
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Kputepuu oneHuBaHus

IICK-3.7

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Bonpocbkl omkpbimozo muna:

PakeTHo-TIpAMOTOUHbIe siBuratenu (PTI/I) coueTaroT B cebe KauecTsa,
TIPUCYLLME paKeTHbIM U NIPSIMOTOYHBIM JABUTaTeJIsIM, U SIBJISIFOTCS €IUHOMN
BBICOKO3KOHOMUUHOM CHUJIOBOM YCTAaHOBKOU IO CPaBHEHHIO C u

KomrmoHoBouHas1 cxema PaKeTHO-KOMITOHOBOYHOTI'O ABUTaTeJIA (PKH) C UCII0/Ib30BaHHEM
obneMa KaMephbI JOXWUT'aHWs, B KOTOpOﬁ pacriojiaraeTcsd 3aps[, CTapTOBOT'0 YCKOPUTEJIA,
Ha3bIBaeTCA .

PaKETHO—HpHMOTOquIﬁ TUII ABUT'aTeJIA MO3BOJIAET OCYILLECTB/IATh CaMOCTOSITe/TLHBIN CTapT
U TOJIET JIeTaTe/IbHOI'O arilfiapaTa B IIIMPOKOM [Mdlld30He BBICOT U CKOpOCTEI‘/’I C
HCI10/1Ib30BaHHeM

Bosayxo3abopuuk KPII/I yacTHUHO TOPMO3UT Haberarolyii MoToK BO3Ayxa U
npeoOpasyeT KWHETUYeCKY0 SHEPTHI0 MOTOKA B J1st
pabotel BITP/I.

B nogasnsitomieM O0/BIIMHCTBE C/Iyyae [Jijisl YCKOPUTEIS UCIIONb3YeTCsl
pakeTHOe TOIUIMBO, TaK KaK OHO I103BOJIsIeT MOJIyYUTh B KODOTKHE OTPe3KU BpeMeH!
OosbIIvie 3HAUeHUs TAT, UTO OYeHb Ba)KHO /151 BbIxoza PII/T Ha MapIieBbIii pexxum.

OcHoBHol HepocTaTok [IBP/] — HEBO3MOKHOCTh

T'omoreHHoe nu HUTPOLE/IIF0JIO3HOE TOIUVIMBO MMEET [Be SHepreTruyeCckre OCHOBEI:

KPI1/] reHepaTOpHOIi CXeMbl COJIEPKUT TBEPOTOIIUBHBIM ra30reHeparop,
TOTIUBO KOTOPOTO COJIEP>KUT HEDOJTIIIOE KOTUUECTBO

B kKauecTBe oKuC/IUTE/IS B reTeporeHHbIX UM CMeCeBbIX TBEP/AbIX TOIIJIMBAX
TMMPUMEHSOTCA

[nst moBbIIeHyst SHepreTrueckux BosMoykHocTer CTT B UX cocTaB BBOAAT

Bonpochbl 3akpbimozo muna:

YcraHoBuTe cOOTBeTCTBHE TpeaioxkeHHbIX cxeM KPIT/I ¢ nx
HavMeHOBaHUEM:

A
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e

1 — KPIT/l OTKpBITOM CXeMBbI
2 — KPI1/] reHepaTOpHOU CXeMbl

3 — KPI1/[] coBMell|eHHOM CXeMbI

Ne 2 IIpsiMoTOUHBIE ABUTATEIU MOI'YT IIPUMEHSATLCS O BBICOTBIL:
1. 10 km
2.20 xm
3. 40 km

4. 50 km
Ne 3 YcTraHoBUTe COOTBETCTBHE 371eMeHTOB KoHCTpyKiuu KPIT/l ¢ ux HomepaMu:

A — BBITIIOHOM 3apsf

b — 3apsizg TBepzoro Toruivea
B — craprossiii PATT

I' — kamepa cmernreHust

[ — y3en pasgeneHust yCKOpUTe/Is
Ne 4 YcTaHOBUTE COOTBETCTBUE 371eMeHTOB KOHCTPYKUmK KPIT/] ¢ ux HoMepamu:

r‘ 11 7
_._.____gﬁu{i J \

T,

oY

A —3apsiji CTapTOBOTO YCKOPHUTEIs

b — BocCIIaMeHUTE/TbHOE YCTPOHCTBO
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B — TonnMBHBIN 0TCEK
Ne 5 YcraHoBUTE COOTBETCTBHE 371eMeHTOB KOHCTPYKLnKU KPII/] ¢ ux HoMepamu:

T 5

A KY‘Y&Y‘Y&?«?&'&'&'&?&'%*

‘"‘"‘_’1’1‘!‘?‘" ANV NN TaTaNAS

A — comno IIBP/]

b — cbpackiBaemoe COILIo

B — Bo31yx03a00pHUK

" — KaHaJI TOCTYTJIEHUsI BO3/lyXa U 3ar/TyLIKU

I — BocmiamMmeHUTENb
Ne 6 YcraHoBUTe COOTBETCTBUE 37ieMeHTOB KOHCTPYKLmKU KPII/I ¢ ux Homepamu:

A — cbpackiBaemMoe COILIO
b — Bo3ayx03ab0pHUKH

B — 6/10K 3HEpronuTaHus

YcTaHOBUTE MOC/IEIOBATETBHOCTD ( OT MEHBIIIETO K OO/TbIIEMY) TI0 BETUUHHE
VAEIBHOTO UMITY/TbCa ZIJIs1 Pa3JIMUHBIX TOTUTUBHBIX Tap, TIPY COOTHOIIEHUN
KOMIIOHEHTOB 00€eCIeurBaroIIUX er0 MaKCHMa/TbHOe 3HaueHue

1. TBepAOTOI/IMBHOE OATUCTUTHOE
2. TBepzOTOMIMBHOE CMeCeBoe
3. Kepocun + Bo3myx
4. AT+ HOMD
5. Kucnopog + Bogopof,

Ne 8
B coctaB reTeporeHHOro TOIViMBd roprouee BBOAWUTCA B IMpeJeiax:

1. 5-10%
2. 10-15%
3. 15-30%

4. 30-50%

OnTuManbHOe (CTeXMOMeTPHUUeCKOe) CofiepyKaHue repxjiopaTa aMMOHKS B
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TOIUIKMBE OO/DKHO COCTAaBJ/IATh:

1. 55%
2. 66%
3. 77%
4. 88%

Ne 10

ITonmxkeHnune Temrieparyps! 10 -50°C [y11 HUTPOLIEJ/ITFO/IO3HBIX TOIUIUB BiIeYeT
3a coboii:

1. noBbIlIeHNe XPYIIKOCTH, YMeHbIIIeHUe Y/lapHOH BSI3KOCTH
2. yMeHbllIeHUe XPYTIKOCTH, MOBbILLIEHNe yAapHOI BA3KOCTH

3. TIOBBIIIIEHHE XPYIKOCTH, yMeHbIIeHre IIPOYHOCTU Ha CKdTHe U PACTKeHHe
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