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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)

24.04.01 PakeTHBIe KOMILIEKCHI H KOCMOHAaBTHKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A4 CTAPTOBBIE I TEXHUYECKWE KOMITJIEKCHI PAKET U
KOCMUYECKUX AIIITAPATOB
CuHwibikoB Banepuit BopucoBud, K.T.H., IOLIEHT, AOL[EHT

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

paboueti nporpamMmel A4 CTAPTOBBIE I TEXHUYECKUE KOMIUVIEKCBI PAKET U
KOCMMNYECKUX AIITITAPATOB

3aBeayroiuii Kadeapoti Jonbenkor B.I., K.T.H., CHC

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

A4 CTAPTOBBIE N TEXHUYECKHE KOMIUIEKCBI PAKET 1 KOCMHNYECKHUX AIIITIAPATOB

3aBepytomumii Kadeapoii [Jonbenkos B.IY, K.T.H., CHC




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
CTAPTOBASA I'N30JUHAMUKA

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:

IICK-8.2 — cmnoco6HOCTh MCMO/IB30BaTh pe3y/IbTaThl UHUC/IEHHOTO MO/Ie/TMPOBAHUS Ta30[MHaMUYeCKUX
TMIPOLIeCCOB, TPOLIECCOB TerI000MeHa, UMEIOIMX MeCTO B CTapPTOBBIX CHUCTeMax, KOMIuieKcax, usgenvsx PKT
Y Ha3eMHOTO TeXHOJOTUYeCKOr0 OOOpY/I0BaHWS CTapTOBBIX CHUCTEM [ijisi PelleHHus 3a/iau TI0 OIpe/ieeHU0
Pa3/IMYHbIX XapaKTePUCTHK JAHHBIX CUCTEM, KOMIUIEKCOB U X TIOACHUCTEM

DOpPMUPOBAHHIO KOMITETEHIHUH C/TYXKUT JIOCTXEHUE C/IeTYIOIIUX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-8.2
3HAHUA:
- HAyYHO-TeXHUUYECKHe OCHOBBI Ta30AMHAMUKHY CTapTa PakKerT;
- OCHOBHBIe TIOHSITUSL U METO/IOJIOTHIO Ta30/IMHAMUKH CTapTa U CIIOCO0bI CHYKEHUS BO3/IeHCTBUS Ha
3/1eMeHThI CTaPTOBOTO KOMIIIEKCA ¥ CTapTYIOLIYIO PaKeTy;
YMEHUsL:
- aHa/TM3UPOBaTh Pe3y/bTaThl SKCIIePUMEHTAIBHBIX U YAC/IeHHBIX UCCIeI0BaHUM ra30JuHaMHueCKIX U
IByX(a3HbIX TeueHWH TpU CTapTe, CUOBBIX, TEIUIOBBIX M MHBIX Harpy30K Ha 3/eMeHTbI CTapTOBOTO
KOMIT/IeKca
Y CTapTyIOIIYIO pakeTy;
- 000CHOBBIBATH CIIOCOOBI CHW)KEHUSI Ta30/[MHAMUUECKUX HarPy30K Ha PAaKeTy U 37IeMeHThbI CTAPTOBOTO
KOMIT/IeKCa;
HABbIKU:
- ACTI0/Ib30BaHUSI HAYYHOM Y CIIPABOYHOM JIUTEpPaTyphl PYU NPOBEAEHUH PacueToB U
JKCIIepPUMeHTa/IbHBIX UCC/Ie[JOBAaHWH, aHa/IM3e Pe3y/IbTaToB U BhIbope crioco00B CHYKEHUSI Harpy30K;
- HaBBIKaMM OpPTaHW3al[uM U MPOBe/IeHUsT PAaCUeTOB U U3NUYEeCKOTro SKCTIepUMeHTa B 00/1acTH
ra3oZiMHaMUKH CTapTa;
aHaJv3a pe3y/IbTaThl SKCIIePUMEeHTA/IbHBIX U YMC/IeHHBIX MCC/Ie/JOBaHUI ra30JMHaMUYeCKUX U IBYX-
(hasHBIX TEYeHUI IIPU CTapTe.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmna CTAPTOBASI TA3OAMTHAMMKA siBrisieTcs JUCHUTIIMHON YacTH, hopMHpyeMon
y4acTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHUH 0/10Ka 1, MporpaMMbl MOATOTOBKY T10 HarpaBsieHuto 24.04.01
Pakemmble koMniekcbl U KOCMOHABMUKA.

CogepxaHue [UCLMIUIMHBL SIBASeTCA Jjiorndeckum IpogospkeHueM gucimiuive: ITPUKJTIAJTHBIE
NMH®OPMALIMMOHHLBIE TEXHOJIOTUH, TPOEKTUPOBAHUE CTAPTOBBIX KOMIIJIEKCOB
CTPATETUUECKOI'O HA3HAYEHUNSA, ITPOEKTUPOBAHUE CTAPTOBBIX KOMIIUIEKCOB
MOPCKOI'O BA3UPOBAHUSA.

Copep>XaHue [UCLUIUVIMHBL SIBJISIETCSI OCHOBOM ANl OCBOEHMS JUCLIUTI/IVH: pO,I[l"OTOBKA K
IMPOLEAYPE 3AIINTHI N 3AIIIUTA BBIITY CKHOU KBAJINOUKAIITNOHHOUM PABOTBI.

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

¢ OIIK-2 — Crioco0eH CTaBUTh U pelliaTh 3a/jauu 110 MPOEKTHPOBAaHKIO0, KOHCTPYMPOBAHUIO,
MIPOM3BO/ICTBY, UCTIBITAHUIO U 9KCIITyaTal{ii 00BEeKTOB IpodeCcCOHANTBLHOM AesiTeNbHOCTH IPU
WCII0/1b30BaHUN COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOIOTHM

¢ OIIK-6 — CrniocobeH aHaM3UpOBaTh, CUCTEMATU3UPOBaTh U 000011aTh MHGOPMAIHI0 0 COBPEMEHHOM
COCTOSIHMU U NIepCIIeKTUBAX pPa3BUTHUS paKeTHO-KOCMHUECKOW TEXHUKU

¢ [TK-91 — criocobeH K KOMMyHHKaLMX ¥ KOoTepaLyu B LM(poBOi cpefie, UCIOIb30BaHMIO Pa3TAYHBIX
1M POBBIX CPEJICTB, MO3BOJISIOIIMX BO B3aUMOAENCTBUM C APYTUMU JHOAbMU JJOCTUTaTh MOCTaB/IeHHbIX
esei

e [TIK-93 — cniocobeH reHeprpoBaTh HOBbIE H/ie [iIsl pellieHus 3a/iau L(pOoBOii SKOHOMUKHY,
abcTparvpoBaThCsi OT CTaHJAPTHBIX MOJeNel, TiepeCcTpanBaTh CI0KUBIIHECS CIIOCO0B! pelieHus 3a/1ay,
BBIZIBUTaTh a/IbTePHAaTUBHbIE BAPUAHTHI [IeMCTBUH C LIe/IbI0 BEIPAOOTKH HOBBIX ONTHMAJTbHBIX
aJrOpuTMOB

¢ [1K-94 — criocobeH K yripaBieHUI0 HHPOPMaLvel U JaHHBIMH, TTOWCKY UCTOYHUKOB MH(GOPMALMY 1
JAHHBIX, BOCIIPUSTUIO, aHa/IU3Yy, 3allOMUHAHKIO U Ilepejiade MH(POPMAaLIMK C UCII0/Ib30BaHKeM LU(PPOBbIX
CpeJiCTB, a TAaKXKe C IOMOIIbI0 aTOPUTMOB ITpY paboTe ¢ MoTyyeHHBIMH U3 Pa3/IMYHbIX UCTOYHHKOB
JAHHBIMHU C 1je/1bi0 3¢ QeKTUBHOIO UCII0/Ib30BaHUsl [I0/TyueHHONW MH(OpMaLUU AJIs pelleHus 3aa4y

¢ [ICK-8.3 — CniocobeH npoBOAWTH IPOEKTUPOBAHKE, B TOM UHC/Ie C TIOMOLIBIO CUCTEM
aBTOMAaTU3MPOBAaHHOIO WH)KEHEPHOTO aHasn3a, U 3KCIITyaTalyio THAPaBINueCcKrX, THEBMaTUUeCKUX U
ra30BBIX TIPUBOZAOB U CHCTEM, a TAK)Ke Pa3/IMUHBIX /IEMEHTOB, arperaroB, CUCTeM 3/IeKTPOCHAOKeHus, U
MeXaHHM3MOB CTapPTOBBIX CHCTEM, KOMII/IEKCOB, HA3eMHOTO TeXHOJIOTHYeCKOTr0 000pyoBaHus ¥ U3fie i
PKT



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe Ppa3fieyioB U JUAAKTHYECKUX e JUHUL]

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O
Jlekuuu
IIpakTHyeckue
3aHATUA

CamocrosTenbHas
pabora cryjeHToB

®dopmupyemast
KoMmmereHus, %

TICK-8.2

11

Paszpen 1. 3agaun razoguHaMuKH cTapTa. 1.1 O61as XxapakTepucTHKa 3a/jau ra30{MHaMUKH
crapra. 1.2. Bu/ibl BO3/e#icTBUsI CTPYHHBIX TeUeHHil U BbI3BAHHBIX UMM TeUeHHit BO3/lyXa Ha
3/1eMeHTbI KOHCTPYKLMit craproBoro komiuiekca (CK) u pakety. [ToBpexxzaroniuii ekt
Bo3zelicTuid. 1.3. Tpe6oBaHUs K yPOBHSM HarpykeHust. 1.4. CxeMbl ra300TBeieHUs TIPH
CTapTe pakeT Pa3JTMYHOTO Ha3HaueHwsl. VIX KpaTKasi XapaKTepUCTHKA. [JOCTOMHCTBA U
He/0cTaTKU. O6/1aCTH PUMEHEHHMsL.

19

10

11

Paszpen 2. CTanMoHapHbie CBepX3BYKOBBI€ O/JMHOUHbIE H (/I0uHbIe CTPYH. 2.1. OfrHOYHAas
cBoOO/HAs CBEPX3BYKOBasi pacuerHasi cTpysi. CTPYKTypa U XapakTepuCTHKH. TypOy/IeHTHOCTb.
CMmellieHre, oropaHue, ykekuys. 2.2. [Ipeobpa3oBaHue sHepruu B TypOy/IeHTHOM ciioe
cmettenust. [ToHsITHE 0 KOIMOrOpOBCKOM Mactirrabe. 2.3. COOTHOLIEHHs [/1st K3MEeHeHHs.
CKOPOCTHOTO Haropa M SHTaJIbITHH 110 0cH cTpyH 2.4. OnuHOUHast cBOOO/Hast CBePX3BYKOBasi
He/IopacIlMpeHHast ¥ NlepepaciipeHHasi CTPysl. YlapHOBOJIHOBbIE CTPYKTYpPbI U U3MeHeHHe
rapameTpoB Ha HUX. 2.5. Oco6eHHOCTH pacrnpocTpaHeHust 6/I0YHbIX CTPYi.

12

10

11

Paspen 3. BsaumopeiicTBHe CBepX3BYKOBBIX CTPy# ¢ mperpagamu. 3.1. CTalMoHapHble U
HeCTalMOHAPHbIe PeKUMbI B3aUMO/IeHCTBUSI CTPYH C NPerpa/joi, nepreH/UKy/IspHON OCH.
3.2. ABTOMOZIe/IbHast cxeMa B3auMogeiicTeus. 3.3. B3anmogelicTBre CTPyH C KOHUUECKUM
rasoorpaxaresnem. CTpykTypa TeueHus. 3.4. B3aumoyelicTBUe CTPYH C HAK/IOHHBIM
O/IHOCKAaTHBIM Tra3ooTpakaresieM. CTpyKTypa TeueHusl. [IOHSTHe 0 KDUTUYECKOH TOUKe.
Crnioco6bl oLieHKH AaBreHui. 3.5. B3aumopeiictBre 67104HOM CTPyH C IIOCKOM Nperpaioi.
Bo3HMKHOBeHHe 06paTHBIX TOKOB. 3.6. B3anMo/ielictuie 6/104HOI CTPYH C 3/1eMeHTaMu
nosty3arty6/ieHHoro rasoxoza. 3.7. B3auMo/eicTBIe CTPYH C TIOBEPXHOCTBIO HY/I€BOU
OTMETKH.

12

10

11

Paspen 4. TensioBoe Bo3jelCTBHe CTPYH PaKeTHbIX ABHraTesiel Ha nperpagpl. 4.1. Cxema
TEI/IOBOrO BO3JeCTBYSI TP HaTeKaHUH CTPYH Ha Nperpajy, neprieH UKy IspHy o ocu. 4.2.
CDaKTOpl:I, BIUAIOLIME Ha TEIJIOBOH MOTOK 4.3. KPI/ITEpHaﬂLHaH MeTOJUKa OLIEHKH TeIJIOBBIX
NoTOKOB 4.5. TerioBble MOTOKH B MATHe BO3/|eiCTBUs CTPYM Ha rperpazy,
nepreHUKY/IpHY 0 ocH 4.4. CxeMa TerioBOro Bo3JeiCTBYs IPU HaTeKaHUH CTPYH Ha
HaKJIOHHYIO rperpazy. 4.5. CxeMa TelyioBoro Bo3ielCTBYsI IPH HaTeKaHUU CTPYH Ha
TIOBEPXHOCTb HYJIeBOIT 0TMeTKH. (PaKTOPBI, BIMSIOLINE Ha Teriootaady. 4.6. OcobeHHOCTH
TeT/I0BOrO BO3/IefCTBHS Ha KPOMKH JICTOB MeTa//I000/MLIOBKY 4.7. MeTozj1Ka, 0CHOBaHHast
Ha pacyeTe TeueHHH B TOrPAHUYHOM CJI0e.

12

10

11

Paspen 5. IlyibcaniuOHHOE M aKyCTHUYECKOe BO3/leiiCTBHe CTPYH PaKeTHbIX JBUrarTeiei
Ha CTApPTOBbIi KOMILJIEKC H paKeTy. 5.1. OCHOBHbIe XapaKTePUCTHKH My/IbCALHii JaB/IeHHs
Kak c/TyvaiiHoro npotjecca. 5.2. AKyCTHUeCKoe h3jlyueHHe CTpyd. MeToaMKY OLIeHKH . 5.3.
Du3NYecKHe NPOLIeCChI, BbI3bIBAIOLLKE My/IbCALMH JaB/IeHus Ha niperpaze 5.4. Vi3ameHeHHe
criekTpa 1 06IIlero ypoBHsi My/IbCaljuii aB/eHH s Ha TIperpasie Mo Mepe MoJbeMa pakeTsl. 5.5.
IMonysmMnupuyecKas METOAMKA OLIeHKH 06I1ero YPOoBHsI U CIIeKTPAIbHON IIIOTHOCTH
Ty/bCaLiii JaB/IeHHsl Ha HAK/TOHHOM OJJHOCKaTHOM rasootpaykarerte. 5.6. ITonyuenne
peany3alM JaBeHHst Ha TIOBePXHOCTHU ra300Tpaxkareis. 5.7. ITynbcaljMOHHble PeXXUMBbI
B3aMMO/IeHCTBHS CTPYH C mperpagamu 5.8. AKycTHuecKoe BO3/|eHCTBHe Ha CTapTYHOLLYIO
pakerty. [TpuunHbI ¥ coco6bl CHIDKeHUsL. 5.9. MeToab! CHIDKeHUs! MTy/IbCALIMOHHBIX 1
aKyCTHYeCKHX Harpy3ok.

19

10

10

11

Pa3pen 6. HecranuoHapHbIe Iponecchbl NPH 3anycke PaKeTHOI'0 JBUTaTe s U BBIX0/le Ha
OCHOBHOH peXxuM TAry. 6.1.TTporeccel MpH 3arycke pakeTHOro Asuratens. 6.2.
PacripocTpaHeHuHe NpsIMbIX M OTPa’KeHHBIX ITyCKOBBIX BOJH 6.3. Peany3arys OTPbIBHOTO U
6e30TPBIBHOO Pe)XXMMa TeueHHs Ha cpe3e coruta. [lepectpoiika TeueHus. Passurue
CBepX3BYKOBOH cTpyH 6.4.ITy/bcaionHsle pexxumMbl. Dddekr [layamna. 6.5. Pa3sutue
TeueHHsl B 110JTy3ar/y6/IeHHOM CTapTOBOM pa3pe)xeHHH. Pa3bl MOBBILIEHHOTO JaB/IeHHs U
paspesxenusi 6.6. [Ipo6sieMa JOHHOTO Pa3peXXeHusi U METO/IbI €€ PeLleHHsL.

12

10

11

Paspen 7. MHHOMETHBIi CTapT M CTapT U3 MPOTOYHOro KoHTeiHepa. 7.1. TpeGoBaHus K
rapameTpam B T10/jpakeTHOM 00beMe PU MUHOMETHOM cTapre. 7.2. Crocobbl crabummsauu
[laB/eHus B rofpakeTHOM obveme 7.3. [Tpo6iema Ge3ysapHoro Bbixoga. 7.4. IIpobnema
PacKyropku. 7.5. 3arekaHue CTpyil B KOHTeitHep rocie 3amycka P/l 7.6. OcobeHHOCTH
TMPOLIeCCOB NPH CTapTe U3 MPOTOYHOro KoHTeliHepa 7.7. Harpysku Ha NpoTOUHbIi KOHTeliHep
TIpy CTapTe.

12

10

11

Paspen 8. Mcriosik CHCTeM BOJONOAAYH /I CHH TeN/I0BBIX, CH/IOBBIX
aKyCcTHYeCKHX Harpy3okK npu crapre. 8.1. CxeMbl BOAOIIOZAYU [IPU CTapTe OTeueCTBeHHbIX
U 3apyOeKHBIX paKeT KOCMUYeCKOro HasHaueHust. 8.2. O61was XapakTepHUCTHKa
BBB]/IMOAQI‘/‘ICTBHH rasa C KarvisiMmu BOZJbI. 8.3. dusnyeckas KapTHHa IpoLeCcCcoB Ipyu
BHYTPUCTPYHHOM 1 BHEIIHeCTPYiHOM Bofioniogaye. 8.4. Vicnonib3oBaHHe BOAONOAAUH /15
CHIWKeHUS CUIOBbIX U TEIVIOBbIX Harpy30K Ha 3/IeMeHTbI CTAPTOBOr'0 KOMIL/IEKCa. 8.5.

Vcrionb30BaHue BOJOMOAAUH fi/Isl CHIDKeHUS aKyCTHUeCKHUX Harpy30K Ha CTapTYIOLIYIO PakeTy.

12

10

11

Paspen 9. IIponeccebl B ra3oBbIX NPUBOJAX CTAPTOBBIX KOMIUIEKCOB. 9.1. OCHOBHbIE
3/1eMeHThI Ta30BbIX MPUBO/IOB. 9.2. OCHOBHBIE T0/I0KEeHNST Hy/IbMepPHOW MaTeMaThuecKon
MO/Ie/I1 Ta30BbIX MPUBO/AOB 9.3. YpaBHeHusl, ONKChIBAKOLLHe rOpeHKe TBep/oro Tormea 9.4.
‘YpaBHeHHs, OMUCBIBAIOLLME HCTeUeHKe ra3a u3 oobema B 06bem 9.5. VIHTerpasbHbie
yPaBHEHHs MacChl, KOHLIEHTPALIUK U SHepruu Ajst 06bemMoB 9.6. MUHOMeTHas cxeMa CTapTa.
Tpo6niema 3abpoca gasnennst 9.7. Karary/srHast cxema cTapra.

12

10

11

Paszpen 10. KomniekcHoe Bo3/eficTBHe CTPYHHBIX TeUeHHi IPH CTapTe HA 371eMeHThI
CTApTOBOro KoMIuieKca ¥ pakery. 10.1. O61jast XxapaKTepUCTHKa KOMIT/IEKCHOTO
Bo3/ielicTBus. Ero cocrasisitolye 1 Ux nospexzaaroiuii a¢dext. 10.2. 30Hbl Ha
[OBEPXHOCTSX CTAPTOBOIO KOMIUIEKCA M PAKeTbI, [I0/iBEPraroLiecs: Hanbo/1ee HHTeHCUBHOMY
BO3/le/iCTBHIO TP CTapTe /ISl pa3HbIX cxeM craprta 10.3. X1MHUueckoe ¥ 5pO3HOHHOe
Bo3zeiictus 10.4. 3arekaHue rasa 1oj, JUCTbI MeTa/ui00611LoBKY. 10.5. HecraroHapHbIii
MporpeB JUCTOB MeTaw1006/11oBKY. 10.6. TepMoHanpsbkeHust U TepMoziedopMariiy.
ITnactuueckue fedopmari. BinsiHue cxeMbl 3aKperieHus 1McToB. 10.7.
KBasucTaloHapHble CHIOBbIe HArPy3KH Ha 3/1eMEeHThI KOHCTPYKLIMM CTApPTOBBIX KOMILIEKCOB

6

22

12 5 7

10

10
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1S pa3HbIX cxeM cTapTa 10.8. YjapHOBO/HOBbIe HAarpy3KH Ha PaKkeTy H 3/1eMeHThbI
KOHCTPYKILMU CTapTOBBLIX KOMIUIEKCOB JJIsl pasHbIX cxeM ctapra 10.9. ITyibcanyoHHble
Harpy3k! Ha pakeTy U 3/1eMeHTbI KOHCTPYKLMU CTaPTOBBIX KOMIIJIEKCOB /11 Pa3HbIX CXeM

crapra 10.10. [Tnactrueckue gedopmariyu JMcToB MeTauioobmmosku 10.11. [poyHoCTb 1
MaJIOLIMK/I0Bas yCTa/JIOCTh 3/IeMEHTOB KOHCTPYKLIMH, IT0JBepraroijnuxcsa rasouHaM1uye CKoMy

BO3/IeHiCTBHIO TP CTapTe.

Bcero 3a 11 cemecTp

144 51 34 17 93

100

Bcero no AMCHHIUIMHE

144 51 34 17 93

100

3.2. AyAUTOPHBII NPaKTUKYM

Oo0nemMm,
Ne Homep 1 HauMeHOBaHHe pa3jiesa
Tema NpaKTUYeCKOro 3aHATHUSA aya.
n/n JUCLUIUTUHBI
4acoB
O611as xapakTepyCTHKA 3aau
1 |Pa3pmen 1. 3ajaun ra3oAMHAMUKH CTapTa. I p p a 5
rasojJMHaMUKU CTapTa.
Pazpen 5. IlynbcaljioHHOE M aKyCTUYeCKOe [TynbcaimoHHOE U aKyCTUUeCKoe
2 |BO3[eiCcTBUe CTPYM PaKeTHBIX ABUraTesiell HA  |BO3[eMCTBHe CTPyM paKeTHBIX JBUraTesei 5
CTapTOBBIM KOMIUIEKC U PaKeTy. Ha CTapTOBbIN KOMILJIEKC 1 PaKeTy.
Pasgen 10. KomruiekcHoe Bo3zelicTBUe KowmrinekcHoe Bo3zielicTBUe CTPyMHBIX
3 |cTpyHHBIX TeueHHi MpY CTapTe Ha 37IeMeHTbl  |TeUeHUM TP CTapTe Ha 3/IeMeHThI 7
CTapTOBOI'O KOMILJIEKCA U PaKeTy. CTapTOBOrO KOMILJIEKCA U PaKeTy
Bcero 3a 11 cemectp 17
3.3. CamocronTenbHas padora crygenta (CPC)
No Oo0nemMm,
o/ Homep u HaumeHOBaHMe pa3jieia AUCHMILIMHbI Copep)xaHue yueOHOro 3afiaHus 4aCoB
CaMocCToATe/bHOe N3yueHne
1 |Pa3gmen 1. 3ajaun ra3ogMHAMUKH CTapTa. IUAAKTUUeCKOM efuHULBI 1.4 1o 10
yueOHOI uTeparype
7 Paszpen 2. CranpoHapHble CBepX3BYKOBbIE OfMHOUYHBIE |[IoBTOpeHue paszesnoB 4-5 13 Kypca 9
U B/10uHbIe CTPYH. "CrpyiiHble TeueHUs"
o o CamocTosiTesibHOe U3yyeHue
Paspen 3. B3auMogeliCcTBHe CBEPX3BYKOBBIX CTPYH C
3 JUJAaKTUUeCKUX efuHuL] 3.2-3.4 110 9
rperpaziaMu. o
yueOHO uTeparype
o o CamocTosiTesibHOe U3yyeHue
Pa3pen 4. TerioBoe BO3/eHCTBHE CTPYM PaKeTHBIX
4 . JuJaKThueckux egunur 4.1-4.3 no 9
JiBUTaTesIer Ha Mperpassl. o
yueOHOM uTeparype
Paspen 5. IlynbcaijoHHOE ¥ aKyCTHYeCKoe CamocTosiTesIbHOe U3yyeHue
5 |Bo3geiicTBUe CTPYM pakeTHBIX [BUraTesiei Ha JUIAKTAUeCKUX euHUL] 5.1-5.3 110 10
CTapTOBBIM KOMILJIEKC U paKeTy. yueOHOIi iuTeparype
Paspen 6. HecranyoHapHsble nporjeccsl Ipu 3anycke  |CaMOCTOSTeIbHOE U3ydeHue
6 |pakeTHOro ABUraresisi U BbIXO/ie HA OCHOBHOM PEXXHMM  |JUAAKTUUeCKUX efuHuUL] 6.1-6.3 o 9
TATH. yueOHOIi iuTeparype
v Pa3zpen 7. MUHOMETHBI CTapT U CTapT U3 NPOTOUHOrO |VI3yueHHe quAaKTUUeCKUX eUHMUL] 9
KOHTelHepa. 7.1, 7.2, 7.7 no yuebHO#1 muTepaType
Paspen 8. Micnonb3oBaHue cucTeM Bogomnogaud 4yt |CamMOoCTOSITe/IbHOE U3yUeHHe
8  |CHWKeHUs TeIIOBBIX, CU/IOBBIX U aKyCTUUeCKUX IuaakTUieckux eaunul 8.1-8.2 o 9
Harpy3oK IpU CTaprTe. yueOHOM uTeparype
CaMocTosiITeIbHOE U3yUeHue
Paspen 9. Ilponeccel B ra3oBbIX PHUBOJAX CTAPTOBBIX
9 JUIAKTAYeCKUX enHUL] 9.6-9.7 110 9
KOMILJIEKCOB. o
yueOHOM uTeparype
Pazgen 10. KomruiekcHoe Bo3zefCTBYe CTPYWHBIX CaMocTosiITeIbHOE U3yYeHue
10 |TeueHMIl IPU CTApTe HA J1IEMEHTHI CTAPTOBOTO nujakTuueckon eauHuibl 10.10 o 10
KOMII/IeKCa U PaKeTy. yueOHOM uTeparype
Bcero 3a 11 cemecTp 93
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4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJIE/TA CEMECTPA
2[ 3 6 |7 8 [9]10[11][12] 13 [14]15] 16 17
1 KB op| |kB| |gp KB JIP|  Bonp.[ud.3au, gud. 3au.

YcnoBHbIe 0003HAYEHUS:

P — nuarHocTUueckasi paboTa;
KB — KOHTpO/IbHBIE BOTIPOCHI;
Borp.Jud.3au — Bonpock K guddepeHIMpOBaHHOMY 3aueTy;
mud. 3au. — quddepeHIMPOBaHHBIN 3aueT.

Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTY/IEHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE UHTEPBAJIbI B
cnenyronumx hopMax:

JIHarHoCTHYeCKasi pabora;
KOHTPOJIbHBIE BOTIPOCHI;

BOIIPOCHI K AU epeHI[IPOBaHHOMY 3aueTy.

IIpomMesxyTouHasi arTecTanusi IIPOBOAUTCS B popMax:

IuddepeHIMPOBaHHBIN 3a4erT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

—_

.. Teopust nnactuunoctu. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHOBa, 2018, 36 3K3.
. . TexHonmornyeckue 00BEKTHI Ha3eMHOUM MH(PACTPYKTYPhl paKeTHO-KOCMUYeCKOW TeXHUKHU. M.:

Monurpadukc PTIK, 2006, 351. pec.

3. A. TI. MamrakoB. . ®usnueckue ocHoBbl mycka. CII6.: 3a-eo BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2023, 15 3K3.

4. A. TI. Mamntakos, P. B. KpacunsHukoB. . @usnueckue ocHOBbI mycka. CI10.BT'TY "BOEHMEX" um. 1.
®. YcrtuHoBa, 2018, 26 3K3.

5. A. T1. Mamrakog, P. B. Kpacuneaukos. . dusnueckue ocHoBbl mycka. CI16.5T'TY "BOEHMEX" um. /1.
®. YcrtuHoBa, 2018, 551. pec.

6. B. B. CaxuH, E. M. I'eprman, U. B. Terepuna. . Ternonepesgaua. CIT6.BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2020, 86 3Kk3.

7. E. B. Adanacees, B. 1. Banoban, C. B. Boobiies. . CTpyKTypHO-3/IeMEHTHOE MO/IeTMPOBAHHUE
ra3ofuHaMuueCcKuX nporeccoB rnpu crapre paket. CI1I6.5I'TY "BOEHMEX" um. [I. ®@. YcruHoBa, 2004,
175 3K3.

8. E. B. Adanacnes, C. B. Bobwiues, 1. JI. lTobpocepzoBs. . OnpezieieHre TTapaMeTPOB T10J1s1 TEUeHHsT
opvHOYHOM Hen3obapuueckoit crpyu. CII6.BT'TY "BOEHMEX" um. [I. ®@. YcruHoBa, 2008, 371 pec.

9. K. H. Bonkog, B. H. EmMenbsHoB. . [IByxdasnbie Teuenus. CI16.5I'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2005, 31. pec.

10. K. H. Bosnkos, B. H. EmenbsiHoB, B. A. 3a3umko. . TypOy/eHTHbIe CTPYH - CTAaTUCTUYECKUe MOJe/TH U
MoJe/lMpoBaHNe KpymHbIX BUxpeit. M.: DU3MATIINT, 2013, 30 3k3.

11. K. H. Boskos, B. H. EmenssinoB, U. B. TetepuHa. . ['a30Bbie TeueHUs1 B COMJIaX SHEPrOyCTaHOBOK. M.:
OU3MATIINT, 2017, 50 3K3.

12. FO. A. Kpyrnos, B. Il. 3t031ukoB, b. E. CUHUIBIIMKOB. . CUCTeMbI KaTany/TbTUPOBAaHUS PaKeT.

CII6.BI'TY "BOEHMEX" um. [I. @. YctuHogsa, 2010, 18 3Kk3.

N

5.2. [lorionHUTebHAs IUTepaTypa Mo JUCLUIIIUHE:

1. K. H. Bonkos, B. H. EMenbsgHoB, A. U. LIBeTKOB. . AKyCTHYeCKHe B3aUMOJeMCTBYS B ra30BbIX ITOTOKAX.
M.: ®DU3MATIINT, 2021, 3 3k3.

2. FO. ®. ursikuH, JI. A. Knsuko, b. B. HoBukoB. . PacrmibiiiBanue kugkocTed. M.: MallimHOCTpoeHmue,
1977, 1 3Ks3.

5.3. Ilepuoguyeckue U3gaHus:
He TpeOyroTCSl.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUSI TUCLIATUIMHBI, 3/IeKTPOHHBIE OMOTHOTeUHbIE CUCTEMBI:

1. https://e.lanbook.com/ — 3BC Jlans;
2. https://urait.ru/ — I'naBHasi — O6pa3oBarenbHas ratdopma FOpaiit. st By30B U CCy30B..

COBPEMEHHLIQ HpOCl)eCCI/IOHa]'IbHLIe GEETS JaHHBIX:

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

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTeKcTOBast 31ekTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHIaMeHTa/TbHBIX UCCIIeI0BaHUH.

VHdopmaLioHHble CIIpaBOYHbIE CHCTEMBI:

1. Texakcriept — MH(GOPMALMOHHBIN TIOPTa/l TEXHUYECKOTO pery/upoBaHust: HopMbl, paBu/ia, CTaHAApThI
PdD;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos
cobcrBenHoM renepanyu BI'TY "BOEHMEX" um. [1. @. YcTHHOBa;

3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpPMaLMOHHBIN TOPTasI MPABOBOM WHGOPMALUH.

5.5. IIporpaMMHOe obecrieueHHe:



1. Ansys Multiphysics 2019 Teaching Advanced;
2. Matlab 2015a SP1.

5.6. nopmalrioHHbIe TeXHOIOTUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [I.®. YctuHOBa.
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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. Ansys Multiphysics 2019 Teaching Advanced;
2. Matlab 2015a SP1.

6.3. Ilpouee:

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

11



ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
CTAPTOBASI TA3BOJUHAMUKA

AnHoTanusa paboueii nporpaMMsl

Mucuynuaa CTAPTOBASI TA3OJMHAMUKA siBaseTcss AUCLMIUIMHON 4YacTH, ¢opMupyemoit
y4YacTHHKAMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, MporpaMMbl MOATOTOBKY I10 HarpaeieHuio 24.04.01
PaxemHble koMnaeKkcbl U KOCMOHA8MuKd. JIMCIUTIIMHA peanu3yeTcs Ha (dakynbTeTe A PakeTHO-KOCMHUeCKOM
texuukd BI'TY "BOEHMEX" wm. O.®. YcrunoBa kadenpoit A4 CTAPTOBBIE M TEXHUYECKUE
KOMIUJIEKCHI PAKET U KOCMUYECKIMX ATITTAPATOB.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
[ICK-8.2 crocoOHOCTh UCIMOB30BaTh  Pe3yabTaThl UMCAEHHOTO MO/IeTUPOBAHUS — ra3ofiMHAMUYe CKUX
MPOIIeCCOB, TPOIECCOB TEMI000MeHa, UMEIOIIUX MeCTO B CTapPTOBBIX CUCTEMAX, KoMILIeKcax, usaenusx PKT u
Ha3eMHOTO TeXHOJIOTUYeCKOro 00OpYAOBAaHHUSI CTapTOBBIX CHUCTEM [JIs pelleHHs 3ajad IO OIpe/ereHH0
Pas/IMUHbIX XapaKTePUCTUK JaHHBIX CUCTEM, KOMITJIEKCOB Y UX MOACUCTEM.

CopeprkaHrie JUCLIATITMHBI OXBaThIBaeT KPYT BOIIPOCOB, CBSI3aHHBLIX C Ta30/lMHAMHUECKWMH TIPOIieccaMu TIpy
CTapTe pakeT Pa3/JIMYHOrO Ha3HAUEHUS:

1) 3HaKOMCTBO C BH/|JaMU T'a30JUHaMHUeCKMX TIPOLIECCOB, MPOMCXOSLIUX TIPH 3aIlyCKe ¥ paboTe ABUraTebHON
YCTAHOBKHY, a TaK)ke TP MUHOMETHOM CTapTe paKeThl;

2) u3yueHue pa3IMYHbIX BUJIOB Harpy3okK, JeMCTBYIOLIMX Ha pakKeTy, Ha 3JIeMEeHTbl CTApPTOBOIO COOPY>KEHUsI
TIPU Pa3/IMYHbIX CXeMax CTapTa PaKeThl;

3) u3yueHue criocOO0B CHI)KEHHUSI PA3/TMUHOTO PO/ia ra30[MHAMHUYECKUX Harpy30K, JeHCTBYIONUX Ha PakeTy U
CTapTOBOE COOPY’KEeHHe.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyImuil KOHTPOJIb YCIIeBaeMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHBIE BpeMeHHbIe NHTePBaJIb B
cnenyromumx dhopMax:
e MArHOCTUYECKas paboTa;
* KOHTDOJIbHBIE BOTIPOCHI;
e BOMPOCHI K AuddepeHI[IPOBaHHOMY 3ay4eTy.

IIpomexyTouHas arTecTalusi TIPOBOJUTCS B hopMax:
e muddepeHITMPOBAHHLIN 3aUeT.

OO01jas  TPyI0EMKOCTh OCBOEHHUSI AUCLUIUIMHBI cocTaBiaseT 4 3.e., 144 u. TIporpamMMoM AWCIUITUHBI
MpeJyCMOTPEHbI JIEKIIMOHHBIE 3aHATHS (34 u.), mpakTuueckue 3aHsaTHs (17 4.), camocTosiTeslbHass paboTa
crygenra (93 a).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
CTAPTOBASI TA3BOJUHAMUKA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 93 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS 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.

HaumeHnoBaHue padoTbl

PexkomeHpiyemMas iuTeparypa

TpyRoeMKOCTB,
Jac.

Pazgen 1. 3agaum ra3oJuHaAMMKHU CTapTa.

CamocTosiTe/IbHOE
W3yuyeHue JUJaKTh4deCKOn
equHULIBI 1.4 TI0 yueOHO
JiTeparype

E. B. Adanacnwes, B. 1. Banoban, C. B. BoObies. .
CTpyKTypHO-3/IeMEHTHOe MOZe/IMpOBaHUe ra3ofuHaMuueCcKux
riporjeccos mipu crapte paket: CIT6.BI'TY "BOEHMEX" um. /1.
®. YctuHOBa, 2004 (1)

. TexHonoruueckre 00bEKThI HA3eMHON UHGPACTPYKTYPbI
pakeTHO-kocMuueckoit TexHuku: M.: ITonurpadukc PIIK, 2006
3
A. T1. Mawrtakos, P. B. KpacunbHukoB. . ®usnyeckue 0CHOBBI
nycka: CIT6.BT'TY "BOEHMEX" um. [I. ®. YcTuHOBa, 2018 (2)

10

Wroro no pa3geny 1

10

Pa3pen 2. C

TalIOHAPHbIE CBePX3BYKOBbIE OJHHOYHBIE U 0/I0YHBIE CTPYH.

[ToBTOpeEHue paszesos 4-5
n3 Kypca "CTpyliHble
TeyeHus"

K. H. Bonkos, B. H. EmenssHoB, B. A. 3a3uMKo. .
TypOy/ieHTHbIE CTPYH - CTAaTUCTUYECKHE MOJIESTH U
MOJ|e/IMpOBaHMe KpyIHbIX BUxpei: M.: DU3MATIINT, 2013 (3)
E. B. Adanacnes, C. B. Bo6riiies, U. JI. [TobpocepAos. .
OripefiesieHYe NapamMeTPOB TI0/Is1 TeUeHUsT OAUHOUHOM
Hen3obapuyeckoyi crpyu: CII6.BI'TY "BOEHMEX" um. [I. @.

YcruHoga, 2008 (3-4)

Wroro no pa3geny 2

Pa3pen

3. BsanmopeiicTBIe CBepPX3BYKOBBIX CTPYH C Iperpajamu.

CamocrTosiTesibHOE
W3ydyeHue UAKTUdeCKUX
equnwUI] 3.2-3.4 1o yueOHOH
JIUTEpaType

A. TI. MaintakoB. . @u3nueckre 0CHOBBI mycka: CIT0.: 13a-Bo
BI'TY "BOEHMEX" um. []. ®. YctuHoBa, 2023 (3)

K. H. Bonkos, B. H. EmenbsHoB, B. A. 3a3uMKo. .
TypOysieHTHBIE CTPYU - CTaTUCTHUUECKUE MOZEN U
Mo/ie/TMpOBaHye KPymHbIX BUxpeii: M.: DU3MATIINUT, 2013 (5)
E. B. Adanacnwes, B. 1. Banoban, C. B. BoObiies. .
CTpyKTypHO-3/1IEMEHTHOE MO/e/IMPOBaHUe ra30uHaMu4eCcKUx
riporjeccos mpu crapte paket: CIT6.BI'TY "BOEHMEX" um. /1.

®. YctuHoBa, 2004 (3)

Wroro no pa3zeny 3

Pa3pen 4. TensioBoe Bo3/jelicTBHEe CTPYH PaKeTHbIX ABUraTe/Ied Ha mperpaj

bI.

CamMocTosTenbHOe
U3yueHue JUJaKTYeCKUX
enunur] 4.1-4.3 1o yueGHOM
JIUTEpaType

B. B. CaxuH, E. M. T'epsiuman, 1. B. Tetepuna. .
Ternonepegaua: CI16.FT'TY "BOEHMEX" um. 1. ®.
YctuHoga, 2020 (4)

. TexHosornueckre 06bEKTHI HA3eMHOU UH(PPACTPYKTYPhI
pakeTHO-KoCMHUecKoi TexHuKU: M.: TTomrpadukce PITK, 2006
(3
E. B. Adanacees, B. 1. banoban, C. B. Bobbiinies. .
CTpyKTypHO-371eMeHTHOe MOJie/TMpOBaHue ra3ojiHaMuye CKUX
nipotieccoB Tipu crapTe paket: CII6.BI'TY "BOEHMEX" um. 1.

13
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®. YctuHOBa, 2004 (5)
A. I1. Mamrrakos, P. B. KpacuibHuKoB. . @Usnyeckue 0CHOBbI
nycka: CIT6.BT'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2018 (4)

Wrtoro no paspeny 4

9

KOMIL/IEKC ¥ paKery.

Pazgen 5. IlyibcaljHOHHOE ¥ aKyCTHYECKOE BO3/IeHCTBHE CTPYH PaKeTHBIX JBUraTe/ieil Ha CTapTOBBIN

CamMocTosiTe/IbHOe
W3ydyeHUe JUAAKTUUeCKUX

A. T1. Mawrtakos, P. B. KpacunbHukoB. . ®usnyeckue 0CHOBBI
nycka: CIT6.BT'TY "BOEHMEX" um. [I. ®. YcTuHoBa, 2018 (6)
A. TI. Marrrakos, P. B. KpacunbHuKoB. . dusnueckue 0CHOBBI
nycka: CIT6.BT'TY "BOEHMEX" um. /. ®@. YctuHoBa, 2018 (6)
. TexHonornueckue 06bHEKTHI HA3eMHOU UHPPACTPYKTYPhI

enuHu] 5.1-5.3 1o yueOHOM | pakeTHO-KoCcMuueckoi TexHukU: M.: [Tomurpaduke PIIK, 2006 10
JIuTEpaType 3)
K. H. Bosikos, B. H. EMenbsiHoB, A. U. L]BeTKOB. .
AKycTryecKue B3aMO/IeHCTBUS B Ta30BbIX TIOTOKaxX: M.:
OU3BMATIINT, 2021 (3,4)
Wroro no pa3geny 5 10

P€XHUM THAIrHU.

Pa3pen 6. HecraijuoHapHbIe MpoLecchl MPH 3allycKe PaKeTHOr'0 JBUraTe/is M BbIX0/le HA OCHOBHOU

CamocTosiTennsHOe
u3yueHue JUJaKTHIeCKUX
equaUI] 6.1-6.3 M0 yueOHOM
JMTeparype

. TexHonornueckue 06bEKTHI HA3eMHOU UHPPACTPYKTYPhI
pakeTHO-KocMHUueckoit TexHuku: M.: TTomurpadukc PITK, 2006
3
K. H. Bosikos, B. H. EmenbsiHoB, U. B. TetepuHa. . ['a30Bbie
TeueHHUs B COIUIax SHeproycraHoBok: M.: ®U3MATIINT, 2017
“4)

A. I1. Mamrrakos, P. B. KpacuibHUKOB. . @U3nyecKye 0CHOBBI
nycka: CIT6.BT'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2018 (5)

Urtoro no paspeny 6

Pasgen 7.

MuHOMETHBII CTapT M CTAapPT M3 MPOTOYHOI0 KOHTEeHHepa.

N3yuenne aumakTue CKUX
equuul] 7.1, 7.2, 7.7 no
yueOHOM JTuTepatype

A. I1. Mawrrakos, P. B. KpacunbHukoB. . ®usnyeckue 0CHOBBI
nycka: CIT6.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2018 (6)
E. B. Adanacwes, B. 1. Banoban, C. B. BoObiiiieg. .
CTpYyKTypHO-3/1IEMEHTHOE MO/|eTMPOBaHUe ra30juHaMuyeCcKux
niporjeccoB Tipu crapre paketr: CI16.5I'TY "BOEHMEX" nm. /1.
®. YctuHoBa, 2004 (6)

Wrtoro no paspeny 7

9

Harpy3oK IpH cTapre.

Pa3nen 8. cnob30BaHUe CHCTEM BOJOIMOAQYH /Il CHU)KEHUSA TEIJ/IOBBIX, CUJIOBBIX U dKYCTHUYECKHX

CamocTosiTenbHOe
H3ydyeHue JUAdKTUUeCKUX

10. ®@. Outskun, JI. A. Knsiuko, b. B. HoBukos. . PacnibiiiBanue
>Kugkocreit: M.: MaivHocTpoenue, 1977 (2-3)
K. H. Bonkos, B. H. EMenbsiHOB. . /IByXcha3Hble TeueHUs:

. CII6.BI'TY "BOEHMEX" um. [I. ®. YctrHoBa, 2005 (3) 9
envuur] 8.1-8.2 1o yueGHOM .
JTepaType . TEXHOJ'IOFI/I‘{ECKI/IEU 00BEKThI 'HaB(?MHOI/I WHGPACTPYKTYPBI
pakeTHO-KoCMUUeckoi Texuuku: M.: ITomrpadukc PITK, 2006
3
Wrtoro no pasgeny 8 9
Paspen 9. Ilponeccsl B ra3oBbIix NPUB0OJaxX CTAPTOBBIX KOMILJIEKCOB.
CaAMOCTOSITEIEHOE A. T1. Mawrrakos, P. B. KpacuibHuKoB. . @uUsnyeckye 0CHOBBI
HIyUeHTe qAAKTHIECKHX nycka: CIT6.BT'TY "BOEHMEX" um. [I. ®. YcTuHoBa, 2018 (6)
exptrm; 9.6-9.7 110 yueGHOi FO. A. Kpyrnos, B. I1. 3r0311KoB, b. E. CHHUIBIIUKOB. . 9
HTepaType Cucremsl KatamynsTpoBanus paket: CI16.5T'TY "BOEHMEX"
uM. [1. @. YctunHosa, 2010 (1,4)
Wroro no pasgeny 9 9
Pa3pen 10. KomniekcHoe Bo3/eiicTBHEe CTPYHHBIX TeUeHUH IPYU CTapTe Ha 3j1eMeHThbI CTapTOBOI0
KOMIL/IeKCa M paKery.
CamocrosTe/bHOe . Teopust inactuunoctu: CII6.BT'TY "BOEHMEX" um. []. ®.
H3ydeHue AuIaKThue CKOU YctuHoBa, 2018 (3) 10
eauuunpl 10.10 1o yue6Hoii | A. I1. Marrakog, P. B. KpacuibHHUKOB. . dU3MUeCKHE 0CHOBBI
JIUTeparype nycka: CIT6.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2018 (5)
Uroro no pasgeny 10 10
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
CTAPTOBAS T'A30JVTHAMUKA

®OH/J] OODEHOYHBIX CPECTB

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

e UarHocThueckas pabora

e BONPOCHI K ArepeHIIIPOBaHHOMY 3aueTy;
*  KOHTPOJIbHbIE BOITPOCEHI;

e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

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

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Bonpocs! k guddepeHurpoBaHHOMY 3aueTy
1. CxeMsbl ra300TBe/|eHHs B CTApPTOBBIX KOMILIEKCAX.

2. OpuHOYHas cBOOOIHAsA CBePX3BYKOBas pacueTHas cTpys. CTPYKTypa U XapaKTepUCTUKU. TypOyIeHTHOCTb.
CwmerieHue, foropaHue, ykekiysi. [Ipeobpa3oBaHrie sHepruu B TypOy/IeHTHOM cJi0e cMelieHus. [ToHsATHe 0
Konmoroposckom maciurabe.
3. CooTHoOIIeHUS [/ U3MeHeHNs CKOPOCTHOTO Haropa Y SHTaJIbIIMU 0 0CH 0CeCUMMeTPUUHON CTalliOHapHOM
CBEPX3BYKOBOH CBOOOIHOM CTPyH
4. OpguHouHasi cB0OO/Hast CBePX3BYKOBasi HeZlopacllvpeHHasi 1 IepepaciivpeHHasi CTpysi. YapHO-BOJTHOBbIe
CTPYKTYPBI U U3MeHeHe I1apaMeTpPOB Ha HUX.
5. OcobeHHOCTH pacripocTpaHeHHst O/IOYHBIX CTPYH. ByiusiHue BeTpa Ha pacrpocTpaHeHHe CBOOOTHBIX
OAMHOYHBIX 1 O/I0YHBIX CTPYH
6. CraljoHapHble ¥ HeCTal[iOHapHbIe Pe;KUMbI B3aUMOZECTBUS CTPYH C Nperpazoi, nepreHUKy/IspHOi 0CH.
ABTOMOJIe/TEHAs CXeMa B3auMO/leCTBUS.
7. BauMogelicTBUe CTPyH C KOHUYeCKUM rasooTpakaresieM. CTpyKTypa TeueHus
8. B3anMogeliCTBHe CTPYH C HaKJIOHHBIM OZJHOCKaTHBIM rasooTpaaresieM. CTpykTypa TeueHus. [loHsaTue o
KpUTHUeCKol Touke. CrIoCcoObI OIIEHKH [JaB/IeHUH.
9. BzaumogeiicTBre OJI0UHOM CTPYHU C 3/IeMeHTaMH T10JTy3ar/Ty0/IeHHOTO Ta30Xx0/ja M C TIOBEPXHOCTHIO HYJ/IEBOM
OTMETKU.
10. CxeMa Ter/oBOro Bo3/iefiCTBUS NPU HaTeKaHUM CTPYH Ha Tperpaay, MeprieHAUKY/IsIpHyI0 ocu. PaKkTopsl,
B/IMSIOLIIME Ha TeIIOBOM MOTOK. KpuTepuasbHas MeTo/iuKa OLIeHKH TeI/IOBbIX I0TOKOB
11. Cxema Teri0BOro BO3[eHCTBYS IIPU HaTEKaHMM CTPYU Ha HAK/JIOHHYIO Iperpazy. CxemMa TeryioBoro
BO37leHiCTBUS NPU HaTeKaHWU CTPYH Ha MOBEPXHOCTh HY/IeBOM OTMeTKH. dDaKTopkl, BAUAIOLIME Ha TeIUIOOTAauy.
Ocob6eHHOCTH TeTIJIOBOTO BO3ZEHCTBHSI Ha KPOMKH JIMCTOB MeTasllIo00/IULI0BKU
12. OcHOBHBIe XapaKTepPUCTHKY My/IbCalvii [iaB/ieHus Kak ciaydaiHoro nporiecca. @u3snueckye npoLeccsl,
BbI3bIBAIOLIME MTy/IbCALIUY [IaB/IeHNs Ha Iperpaze
13. VI3ameHeHue crieKTpa 1 00IL{ero ypoBHs My/IbCALUi [jaB/ieHus Ha TIperpaze 1o Mepe MoJ/beMa paKeThl.
ITonyuyeHne peanusanyy faBaeHHs Ha IOBEPXHOCTHU Fa300TpaykaTeis.
14. IlynbcaljioHHbIe peXXKUMBbI B3aUMOZIeHCTBHA CTPYU C IperpaiaMu. AKyCTUYeCKOe BO3[elCTBHe Ha
CTapTYIOLIYIO pakeTy. [IpyumHbI U criocoObl CHKEHUS.
15. HecrauoHapHsle MpoLiecchl B COIUIE U HA BBIXO/e U3 COILIA [IPY 3allyCKe paKeTHOIO JABUraresIs U BhIXOJe
Ha OCHOBHOI peXXUM TSTU
16. HecratioHapHbIe MpoLiecchl B TI0/Iy3ar/iy0/1eHHOM COOPY>KEeHHH NPH 3allyCKe paKeTHOTo JBUraTers 1
BbIXO/le HA OCHOBHOH pe)XUM TSTH
17. O611jas XapaKTePUCTUKA KOMITIEKCHOTO BO3/IelCTBYSL. Ero COCTaB/ISAIONIME U UX TIOBPEX/IAONTUN 3P deKT.
XHMHUUYeCKoe ¥ 3pO3HOHHOE BO3/|eMCTBUS
18. HecrauyoHapHbI# MPOrpeB JMCTOB MeTalI000/TULIOBKH.
19. TepmoHarnpsikeHUs U TepMmopedopmarmu. [1nactrueckve fedopMmariyi. BivsiHye cxeMbl 3aKperieHust
/cToB. [ToHATHe 0 Ma/IOLMK/IOBOM yCTanoCTU
20. TpeboBaHusI K IapaMeTpaM B MOIPAKETHOM 00beMe MPH MUHOMETHOM cTapTte. CriocoObl CTaOMIU3aIuu
[laBJIeHVs B TTOZIDAKETHOM 00Beme
21. TIpobnema Ge3ymapHoro Beixozia. [TpobiemMa pacKyropku. 3aTeKaHHe CTPYH B KOHTeHHep Toc/ie 3armycKa
P,
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22. Harpy3ku Ha OTKpPBITbIM KOHTEMHep MpU CTapTe KPbLIaThbIX paKeT

23. CxeMbl BOZIOTIO[A4H TIPH CTapTe OTeYeCTBEHHBIX U 3apy0eKHbIX pakeT KOCMUUYEeCKOrO Ha3HaueHusl.

24. ®usryeckas KapTyHa MPOLeCCOB MPYU BHYTPUCTPYHHOU Bogomnogave. Mcrnonb30BaHye BOONIOAYM [J1s
cHwkeHus Harpy3ok Ha PKH u CK.

25. VIH)KeHepHbIHM NOAX07, K IPUOIMKeHHOMY pacueTy TepMOAMHAMUKU ra30BbIX TIPUBO/IOB

26. MuUHOMeTHasl cxema CTapTa

27. KararynbTHas cxema Ccrapra

KoHTpo/IbHBIE BONIPOCHI

KonTtposs B hopMe KOHTPOJIBHBIX BOTIPOCOB IMPOBOAMTCS 10 pe3y/ibTaTaM U3ydeHus pasziesioB 2-6.
Kaxx7ioMy CTyZIeHTY 33/IaeTCsl OZJUH BOTIPOC T10 0a30BBIM MOHSATHSAM Kypca, 0COOEHHOCTSIM TeUeHUH UTH
Harpy3kawm, /IeHCTBYIOIIMM Ha PaKeTy WK CTapTOBbINA KoMILIeKC. OTBET [JO/KeH ObITh /1aH 6e3 Mo/IrOTOBKH.
Ornpoc cuuTaeTcs yCHelHO NPOIeHHbIM, eCJT CTYAeHT /la/l BepHOe M0 CMBICTY Omnpe/ie/ieHre TIOHSTHUS,
KaueCTBEHHO TOUHO OIKCA/I XapaKTep TeUeHUs, 30HbI HAUOOJIBIIIEr0 BO3/E€HCTBUS U MOPSIIKU BETAUVH.
[TepeueHb KOHTPOJIBHBIX BOIIPOCOB UMeeTCs B Y MK AUCLIMITIMHBI

JuddepennupoBaHHbIii 3aueT

JuddepentipoBaHHbBIN 3aueT M0 JUCLIUTIZIMHE IPOXOAUT (POpPMe YCTHBIX OTBETOB Ha BOIIPOCHI U3
CMMCKa, TIPYBe/IEHHOT0 B MyHKTe "Borpock! K fuddepeHIMpoBaHHOMY 3a4eTy".
O1ieHKa BBICTaB/IsIeTCS TIOC/le cobece/[0BaHMs CO CTYZIEHTOM B COOTBETCTBUH CO CJIe/[YIOIUMI KPUTEPHSIMHU:
- oygeHka 3AYTEHO-OTJIMYHO — nosiHOe pacKphITHE TEOPETUUECKOrO BOIIPOCA MPU BBICOKOM YPOBHE
B/Ia/IeHUs] MaTepraioM;
- ote”ka 3AUTEHO-XOPOIIIO — rosiHOe pacKpbITHE TEOPETHUYEeCKOT0 BONPOCA NPU CPpeJHEM YPOBEHb
BJIafleHUsI MaTeprasioM;
- orieika SAUTEHO-YIOBJIETBOPUTEJIBHO — nonHoe pacKpbITHe TEOPETHUECKOTO BOIIPOCa Py C/1labom
YPOBeHb BjlaJleHHsl MaTeprasioM, 1Mb0 HeZloCTaTOYHO TI0/IHOe PaCKPhITHe TeOpPeTUYeCKOro BOrpoca Ipu
CpeZiHeM YPOBeHb BJIaJleHHsl MaTepHasoM;
- ouenka HE 3AUTEHO — B nHBIX Cy1yvasix.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Pa3pen 1. 3apaun Bortpocs k
6 11 AEIT ~. AR 19 9 4 5 10 10  |guddepenppoBaHHOMY
ra3o/jjMHaMHKH CcTapTa.
3aueTy
Paspen 2. CrarjuoHapHbIe Bonpocs! K
6 1] |cBepx3BYyKOBDIE 12 3 3 0 9 10 nuddepeHLIIPOBaHHOMY
OAMHOYHbIE U (/I0UHbIe 3ayery,
CTpyH. KoHTpo/nbHbIE BOTIPOCHI
Paspgen 3. BzaumopeiictBue o Q)engpECZ:;HHOM
6 | 11 |cepxsBykoBbIXxCTpYiic | 12 | 3 | 3 | 0 | 9 10 |AWOPeP 3a§e1[*)y y
fperpaamMu. KoHTpo/nbHbIE BOTIPOCHI
Paspen 4. TeniioBoe Bormpocs! K
6 11 [BO3AeicTBHe CTPYH 12 3 3 0 9 10 b depeHITMPOBaHHOMY
PaKeTHBIX iBUraresieil Ha 3auery,
nperpajpl. KoHTpo/bHbIe BOIPOCHI
Pa3pesn 5. IlynbcanuoHHoe
M aKyCcTU4ecKoe Borpocs! k
6 1] [BO3AeficTBHe CTPYH 19 9 4 5 10 10 nudbepeHIMPOBaHHOMY
PaKeTHBIX IBUraresied Ha 3auery,
CTapTOBBII KOMIIJIEKC H KoHTposbHbIe BOTIPOCHI
pakery.
Pa3pen 6.
mpottecens mp sanycxe Borpocs
6 | 11 |"PoH pu sarty 2133 0| 9 10 | gudepeHmposaHHOMy
PaKeTHOrOo /[BUTaTe/IA U
i 3aueTy
BBIX0/ie Ha 0CHOBHOM
PEXHM TATH.
Pa3zpen 7. MUHOMeTHBIH Borpocs! k
6 11 |cTrapT u cTapT U3 12 3 3 0 9 10  |muddepeHiipoBaHHOMY
MPOTOYHOIr0 KOHTelHepa. 3auery
Pazpen 8. cmosib30BaHue
CHCTeM BOJOIIOAAYH JI/IA Bormpocs! k
6 11 |cHWKeHHUS TeIJIOBBIX, 12 3 3 0 9 10  |muddepenimpoBaHHOMY
CHJIOBBIX H aKyCTHYeCKHX 3aueTy
Harpy3oK IpH cTapre.
Paszpen 9. Ilponeccsl B Bormpocs! K
6 11 |ra3oBbIX mpUBOAAX 12 3 3 0 9 10  |muddepermrpoBaHHOMY
CTapTOBBIX KOMILJIEKCOB. 3aueTy
Pa3pen 10. KomniekcHoe
BO3/leiicTBHe CTPYHHBIX Bormpocsl K
6 11 |TeyeHHH NpM cTapTe Ha 22 | 12 5 7 10 10  |puddepenLipoBaHHOMY
3/1eMeHThI CTApTOBOr0 3aueTy
KOMIL/IEKCa U paKeTy.
Bcero 3a 11 cemectp 144 | 51 | 34 17 93 100
Bcero mo auciuninHe 144 | 51 34 17 93 100
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Kputepuu oneHuBaHus

IICK-8.2

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 omKkpbimoz2o muna:
Uto yunThIBaeT DHTAIBIUAHBIN (akTop?

Kak 3aBUCHT OBEPXHOCTb TOPeHUsI TBePAOTOIVIMBHOMN LIAIIKU-MOHOO/IOKA C
LWJIMHZPUYe CKUMY OTBEPCTHSIMUA ¥ OPOHHMPOBKOM TOPLIEBBIX Y HAPY)KHOU
LWIMH/PUYeCKOW TIOBEPXHOCTEN OT TOJIIL{MHBI CTOPEBILEro CJI0s1?

I'me MoxkeT peasiM30BaThCs JjaB/ieHre, MeHblllee 1aB/1eHNsl OKpY»Katolllel cpefibl I1pu
HaTeKaHWW CBEPX3BYKOBOM CTPYH Ha Iperpazy?

UT0 Ha3bIBAOT HAYa/IbHBIM y4aCTKOM CTPYU?

Kax To1{1Ha NorpaHWyHOro C/10s1 BJMSIET Ha TeI/IOBble IIOTOKY [P HaTeKaHUM CTPyi
P/l Ha miperpapy, rnpu (MKCUPOBAHHBIX TIapaMeTpaxX BHEIITHETO TeUeHUs ?

B kamepy 1, 3aro/HeHHy0 IPOAYKTaMU CrOpaHus TBepZOro TOIUIMBA IIPU TeMIlepaType
2000 K npu gapnenuu 10 MITa nocTtymaet Bo3AyX 13 6anioHa BLICOKOTO /IaB/IeHNUs, B
KOTOPOM OH HaxonuTcs 1oy, gasnenveM 11 MlIla npu temneparype 293 K. Kak ripu atom
M3MeHsIeTCsI TI0JTHas SHeprusi rasa B Kamepe 1, ecsii 06beM KaMepbl ITOCTOsTHEeH, pacxo, B
IpyTrHie KaMephbl OTCYyTCTBYeT, a TeIIo0Tjaueli B CTeHKN KaMephl 1 MOXKHO TpeHeOpeub?
W3meHeHre 5Hepruu rasa B KaMmepe I1py ero UCTeYeHUH uepes3 OTBePCTHE B JPYTYIO
Kamepy 00yC/I0B/IeHO. ..

INepeunicnute BaskHeHILINe (PAKTOPHI, BAUSIOLIME HA CKOPOCTb TOPeHUs TBep0ro
TOIL/IMBA B TIOPOXOBOM rasoreHeparope.

IIpu KakuX yC/I0BUSIX COXPaHSIeTCS I0JIHAs SHTAJIBIINS B CTALMOHAPHOM TeueHuu?
SddekTHBHOE COTIIO — 3TO

Bonpocbl 3akpbimo2o muna:

Hepqu/ICHI/ITE YyCJ/I0BHS, KOTOPbIE OO/DKHBI OBIT BBITIOHEHLI B H305HTPOITKYeCKOM
TeUeHHH:

1) OTcyTCTBUE TemI000MeHa CO CTEHKaMH
2) OTcyTCTBUE TPEHUS Ha CTEHKax

3) OTCyTCTBHE CKAUKOB YIJIOTHEHUS

4) OtcyTcTBHe TYpOY/T€eHTHOCTH

5) OTcyTCTBHE 30HBI pa3pekeHus
ITpu KpUTUYECKOM pEXXHUMe UCTeueHUsl Yepe3 0TBePCTHe CIIPaBeAJIMBLI CeAYHOIUe
yTBEpXKJeHUs:

1) JaBneHrie B MUHUMAIbHOM CEUeHUH PaBHO JaB/IeHUIO B KaMepe, B KOTOPYIO UCTeKaeT
ra3

2) CKopoCTb B MUHMMA/IbHOM CeueHHH paBHa CKOPOCTH 3ByKa
3) [NapameTphnl B KaMepe, B KOTOPYIO MCTeKaeT ra3 — He B/IMSAIOT Ha Pacxo[

4) JHTabNKA rasa, BTeKarollero B c/ie[yHolyo KaMepy paBHa SHTa/IbIINM rasa B
npeAbIAyLIel Kamepe
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Kak mOpaBHIBHO  3AIHCBIBASTCH  VPaBHEHHE
SHEPTHH 1A KaMepErl 27

IIpuvedanne: Tp; — TeMIeparypa TOPMOMKEHHA
raza B KaHale [ ¢ yIeTOM TeILIOIIOTEPE Ha BXOJIE.
B0O3MOXKHOCTE  [EPEKpPBITHA  OTBEPCTHH  He

VIHTEIBATE
dE,
1) L'I‘TI‘ = ufPlTlJ _GJSprITJS _GJ:.:f;;JTJE -

= PylinFy — PrlinFip — P3tigFrs — J‘?q:d}rz
E

dE,
= = G 111y — Gps€ o1y — Gy Ty —
2) dt

= Polin Fy + PolingFroy — Piti Fry — j‘?ﬂfﬂrz
F

@, =Gl Ty = G Ty = G CpnTy —
3) {?TI

= Pl Fy + prligF _j?w:dpz
E

dE,
4) dl-‘ = GufPl'TlJ - GJJ(‘;JTH - Gj}:fpzrj}; -
= PalinFy + PolinFrp — Pitig Fr — j‘?ﬂd}::
F,
dE,
d == G0 T — G50 0 T3 — G0y T —
5) at

= Patigg Foy + Pty Fry — it Fops __l.‘?ﬂ dF;
E

Ne 4 Kputnueckas Touka Ha niperpage, 3T10...
1) TobabHbIM MAaKCUMYM [IaB/IeHUsS
2) JIoKa/bHbBIN WY T100a/TBHBIN MAaKCHMYM [JIaB/IeHNs

3) Touka 13 KOTOPOU CTPysl pacTeKaeTCs 10 Mperpasie Bo BCe CTOPOHbI
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Ne 5

Ne 6

Ne 9

4) Touka C MakCUMa/lbHbIM TelJIOBbIM TTIOTOKOM

5) Touka nepeceueHusi 0CH CTPYH C Tiperpazoi

YKa)KuTe COOTBETCTBHE MeXy Oe3pa3MepHbIMU KPUTEPUSIMU U MX OTIPe/IeIeHUsIMU
1) Nu

2) Re

3) Pr

4) k03¢ duLHeHT BOCCTaHOB/IEHUS

a) Tonist KUHETHUECKOW SHEPIMHU Ta3a, KOTOPas MOXKET yuacTBOBAaTh B TEII00OMeHe
0) CooTHoteHre MexXy P QeKTamMu BI3KOCTH U TETUIONPOBOAHOCTH

B) OTHOILIEHWE CUJT UHEPIUH K CHJIaM BSI3KOTO TPEHUS

r) be3pa3mepHsIii K03()(HUIMEHT TeNI00TAauM B IOTPAHWYHOM CJI0€

OTtMmeTbTe (haKTOpbI, KOTOpbIE YBEJNUMBAIOT TEIUIOOTAUy OT TOpsiuero rasa B CTeHKU
TPyOOTIPOBO/IOB ¥ Ta30BbIX LMJIMH/IPOB:

1) JIuHetinbid MaciiTab (quameTp TpyOOIIpOBOZA)
2) CKopoCTb MIOTOKa

3) KpuBu3Ha TpyObI

4) Bsi3koCTb raza

5) daBneHue

OTtmeTbTe (haKTOpHl, KOTOPbIe YMEHBINAI0T TeIJIO0TAAuy OT rOpsiuero rasa B CTeHKU
TpyOOIIPOBO/IOB Y Ta30BbIX LIWWH/IPOB:

1) JIunetinbiii MacinTab (quamMeTp TpyOOITpOBOZA)
2) PaccrosiHuie OT BX0zia B TpyOy

3) KpuBu3Ha TpyObI

4) Bsi3koCTh raza

5) daBneHue

Bo3ayx u3 6aioHa rctekaet B aTMocepy uepe3 mMasioe oTBepcTre. [Tpr Kakux
3HAYEHUSIX JlaB/IeHus1 B Oa/l/IoHe pean3yeTcs KpUTUUeCKUH PeXKUM UCTedeHuUs?

1) 0,2 atn
2) 0,5 aru
3) 0,75 atn
4) 1,0 atn
5) 2,0 atu

6) 5,0 atu
[MepeuncanTe MepLI, KOTOPBIE MO3BOJISIOT 3(h(heKTUBHO OOPOTHCS € 3ab6pOCOM JjaB/eHuUs
B paboueii Kamepe MpY MUHOMETHOM WJTH KaTary/IbTHOM CTapTe PaKeT.

1) YBenuueHne Ha4aabHOTO 00BEMAa KaMephI

2) YMeHbllIeHHe Hada/lbHOM MOBEPXHOCTHU I'OPEeHUA C YBeJIMUEHUEM FEOMETPHHECKOﬁ
MpOrpeCCMBHOCTHU 3apAa
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Ne 10

3) Vcnonb30BaHue OalmacHbIX KaHA/IOB, MEPEMYCKAIOIIUX Ta3 U3 HIDKHEH YacTH KaMephl
B BEPXHIOIO

4) Ncnionb3oBanue [TA]l ¢ pa3roparoIumMcs KpUTHYeCKUM CedeHUeM
5) Ucrnonb3oBaHue AByxcTyneH4aroro ITA /]

6) CuioBoe yziep>kaHue pakeThbl 3aMKOBO-CTOIMOPHBIM yCTPOWCTBOM /10 [JOCTHKEHHS
3a[,aHHOTO JaB/IeHUs B KaMepe
3apsig BocrylaMeHHTess1 B rasoreHeparopax u ITA /] vicrionb3yeTcs AJist TOro, YTo0b:

1) TToBLICUTH TeMITepaTypy MOBEPXHOCTH OCHOBHOTO 3apsijia

2) [ToBBICUTH AaB/ieHHe B KaMepe [0 BeJIMUUHBI, P KOTOPOU OCHOBHOM 3apsiJi MOXeT
YCTOWUMBO TOPeTh

3) I1aBHO HauaTh ABVKEHUE 3/IeMeHTa, PUBOAVMOTO B JIBYKEHUE TIPUBO/IOM

4) TIpoxxeub GPOHMPOBKY B OCHOBHOM 3apsifie /IS €r0 BOCII/IaAMEHeHUsI
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