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)
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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)

24.05.01 ITpoekTupoBaHue, NPOM3BO/JCTBO U IKCIL/TyaTaLisi pakeT ¥ PAKeTHO-KOCMHUYeCKHX KOMILIeKCOB
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A1 PAKETOCTPOEHUE
ITaganka Makcum AjekcaHpOBUY, aCCUCTEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii mporpammel A1l PAKETOCTPOEHUE

3aBenyromuii kadenpoii bopogaBkun B.A., 1.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A1 PAKETOCTPOEHUE

3aBegytommii kKadezapoii bopogaskun B.A., A.T.H., pod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
IMPUKJIAJHBIE METOJbI ASDPOAVMHAMUKU 1 TMHAMUWKU KPBIJIATBIX PAKET

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:

OIIK-5 — criocobHOCTh pa3pabarbiBaTh (pr3nuecKre ¥ MaTeMaTHuecKre MOJe/M MCCIeAyeMbIX TPOLieCcCoB,
SIBJIEHUI U 00HEKTOB, OTHOCAILUXCS K TIpodeCcCOHaLHOM cdepe [esTeNbHOCTH i pellieHHUsT WHKeHepHbBIX
3amau

@®opMHPOBaHHMIO KOMIIETEHLUI CITYKUT JJOCTIDKEeHHE CIIeAYIOIIUX Pe3y/IbTaToB 00pa30BaHMsI:
OIIK-5

3HAHUA:

OCHOBHBIE ypaBHEeHUs a3pOAUHAMUKY;

Teopus I10JI1ETa;

TIPUHLIUII CO3/,aHUS a3pOAUHAMUYECKUX CUJT U MOMEHTOB;

YMeHus:

OL|eHMBATh BIIMSTHYE 37IEMEeHTOB BHeITHero 00/IMKa KpbIJIaTOM PaKeThl Ha ee a3pOoJMHAMUUeCKHe CHJIbI U
MOMEHTHI;

HABbIKU:

MeTO/IMKa pacyeTa aspofMHaMUUeCKUX CUJI M MOMEHTOB, [eMCTBYIOLMX Ha KpbIIaTyl0 pakeTy Ha
Pas/IMUHBIX y4yacTKax TPaeKTOPUU.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuunnaa ITPUKITAJJTHBIE METO/ABI ASDPOJUHAMMUWKNA U JUHAMUWKN KPBUUTATBIX
PAKET siBnisieTcs AUCIUIIMHON 00s3aTe/IbHOM YyacTH 0/10Ka 1 mporpamMMbl TOATOTOBKH 110 HAMPAaBIeHUIO
24.05.01 I1poexmuposaHue, npou3go0Cmeo U IKCh/Iyamayusi pakem U pakemHo-KoOCMU4ecKux KOMn/ieKcos.

CogepxaHue [OUCLIMIUIMHBIL SBJISI€TCS NIOTMYeCKUM TIPOJIO/KeHHEM JJMCLUTIINH: ASPOINMHAMUKA
JO- U CBEPX3BYKOBBIX CKOPOCTEH, BBICHIASI MATEMATHUKA, ®U3NKA, OCHOBbI
JUHAMUKU U BAJIVINCTUKU KPBUIATBIX PAKET, TEPMOJJMHAMMUMKA.

Cojep>kaHWe [UCIUIIMHBI ~ SIBAsieTC OCHOBOWM i ocBoeHuss auciuruivH: WCIIBITAHUSA
PAKETHbBIX CUCTEM, MOJE/INPOBAHUE PAKETHBIX CUCTEM, ITPUKJ/IAJHBIE METO/1bI
N MOJEJIN B 3AJAUYAX ITPOEKTUPOBAHUSA KPBUUTATBIX PAKET.

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

¢ OIIK-1 — CniocobeH IpUMeHSITh eCTeCTBEHHOHAYUHbIe U 00LeMHXeHepHbIe 3HAaHWsI, METO/IbI
MaTeMaTH4yeCKOro aHa/ln3a U MOZe/IMPOBaHusl, TeOPEeTUYeCKOTO U 3KCIIePUMEHTA/ILHOIO UCC/IeJOBaHNS
JJ1s1 pellleHNs] MH)XKeHepHbIX 3a/iau IpodeCcCUOHaIbHOM JiesaTe/lbHOCTH

¢ OIIK-5 — CrniocobeH pa3pabarbiBaTh (GU3NUeCcKre U MaTeMaTHueCKUe MOJIeH UCCIelyeMbIX TIPOLIeCCOB,
sSIBJIEHUH Y 00BEKTOB, OTHOCSIIMXCS K MPOQe CCHOHANBHOM Cdepe 1esTebHOCTH |15 peLeHust
VH)XeHepHBIX 3a7,a4



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paaaen 1. OcHOBHBIE IOHATHA a3poAMHAMHUKH. OCHOBHbBIE TiapamMeTpsl BO3/yXa.
du3nyeckue CBOMCTBA Bo3/yxa. OCHOBHbIe CBOWCTBA aTMOC(epbl. YpaBHeHHe
Hepa3spbIBHOCTH. LIUpKy/isiljsi CKOPOCTH. YpaBHeHust Diinepa. ViHterpan bepHymm.
4 8 YpaBHenus bepHynm [/ HeC)XMMaeMo XXMAKOCTH U CKMMaeMoro rasa. [TapameTpsl 26 12 4 8 14 5
TOPMOXXeHH II0TOKa rasa. Kpl/ITI/l‘leCKaﬂ 1 MakCUMaJ/lbHasi CKOPOCTHU BO3ZYIITHOT'O ITOTOKa.
Oco6eHHOCTH CBePX3BYKOBOI'O TeyeHHsl ra3a. Kocble CKauKy yIIOTHEHUs.
AspopuHaMuueckue TpyObl. IIoHATHe TOrpaHUYHOTO €/10s1. JlaMUHapHBIi 1 TypOyneHTHbIH
TIOrpaHUYHBIN C/IOH.
Pa3zpaen 2. Hecymue moBepxHoCTH B aspopuHamuke. [ToHsTie 0 ko3¢ durmeHtax
a’poJAUHaMHUYeCKHX CUJI U MOMeHTax. CucTeMbl KOOpZAHWHAT. FeOMETpI/l‘{ECKI/lE TapameTpsl
nipodust, Kpbisa, ro3esisika Kpbliathix paket. ITIpoduiib B OTOKe HEC)KUMAeMoro rasa,
4 8 OCHOBHBI€ a3pO/iIHAMUUeCKHe XapaKTepUCTHKH NPOGUIs Kpblia. A3pofrHaMuuecKe 31 15 5 10 16 5
XapaKTepruCTHUKHU KpblJIa KOHEYHOI'0 pasMaxa. BrusiHre 0CHOBHBIX reoMeTpuYeCcKux
TiapaMeTpoB Kpbljla Ha ero a3poJjuHaMHuyeCKhe XapaKTepUCTHUKH ITPU MaJlbIX YHUC/Iax M.
Oco6eHHOCTH a3pOJUHAMUKN HECYLLMX TIOBepXHOCTe Ha 6o/bumx unciax M. BoiHoBoe
COMPOTHUB/IEHHE TIPX OKOJIO3BYKOBBIX CKOPOCTAX.
Paspen 3. AspopuHaMHUecKHe XapaKTepUCTHKH KPbIIaThIX paKeT. A3poJrHaMUYecKas
vHTepGepeHLys yacTell U a9porHaMUuecKasi KOMIIOHOBKA KpPbLIaToi pakeTsl. [logpemMHast
cHIa, 1060BOe conpoTHBieHre. BiusHye nHTepdepeHLK YacTell Ha TO{beMHYI0 CHITY,
no60Boe conpotrBienye. [TonoxeHre LieHTpa JaB/ieHus 1 Gokyca. THAYKTHBHOe
4 8 COMPOTHB/IEHHE U N0/15Ipa KPbIIAaTOW pakeThbl. A3PO/MHaMUUeCKOe KauecTBO U MyTH ero 5 12 4 8 13 5
roBbIleHus. bokoBast a’poAvHaMHuyecKas Cu/a U CTaTU4eCKWe a3pouHaMruyeCcKre MOMEeHTHI,
WX 3aBUCUMOCTD OT YIJIOB aTaKu U CKOJIb)KeHHS U OT aBpO,Z[I/IHaM]/I‘-leCKO]\//I KOMITOHOBKH.
BrnusiHue pexuma paﬁOTbI ABUraresis Ha a3poiMHaMHUyeCKre XapakKTepUuCTUKH K[)l:I}TaTOI‘;l
pakeTbl. A3pO/MHAMKKA KPbUIATON PAKeTh MPH ABIKeHUH BO/IM3K 3emin. Criocobbl
yTIpaB/IeHHs a3POAMHAMUKOIL.
Paspgen 4. Metoapl pacyéTa AHHAMHKH I0/IeTa KPbIIAaThIX paKeT. CHcTeMbl KOOPJMHAT,
4 8 WCI0/ib3yeMble B IUHAMUKe T10/1eTa. YPaBHeHI/Iﬂ ABIKEHUS caMoJieTa B IIPOEKLUAX Ha 0CH 26 12 4 8 14 25
KOOpJUHaT. ypaBHeH]/lﬂ JABVDKEHHs B TPA@KTOPHBIX 3a/layax JUHAMMKU I10/1eTa.
TIpsiMmonHeliHbIi noseT. KpuBouHeHH sl noner.
Bcero 3a 8 cemecTp 108 51 17 34 57 100
Bcero no gucnummuHe 108 51 17 34 57 100
3.2. AyAUTOPHBIN NPAaKTUKYM
Ne | Homep 1 HanMeHOBaHue pas3/jesia Oomem,
Tema npaxTHUeCcKoro 3aHATUSA
n/n JUCHUNTAHBI ay/i. 4yacoB
1 ‘YpaBHeHHe Hepa3pbIBHOCTH 2
2 WPKY/ISLIUS CKOPOCTH
Pazpen 1. OcHOBHBIE NOHATUS E Py HE P v 5
3 |aspogMHAMKKYL HTerpasn EEHyHHH. paBHeHUs bepHy/U AJ1s 7
HeCKUMaeMOM XUJIKOCTH U C’KMMaeMoro rasa.
4 Oco0eHHOCTH CBEPX3BYKOBOTO TEUEHMS ra3a 2
5 Pacuet aspoprHamuueckux kK03hGHUIEeHTOB 5
Pazgen 2. Hecyiiuie MoBepxXHOCTH B |IPOGUISL KPbila
6 a3poArHaMUKe. Pacuer aspoguHamMyue CKMX CUJI 1 MOMEHTOB KpblIa 5
KOHEYHOI'0 pa3maxa
PacueT aspogrHaMHue CKUX XapaKTepPUCTUK
7 |Pa3men 3. A3poJuHaMHueCcKue POA P P 4
TpexXMepHOU MO/Ie/IU KpbUIaTOH paKeThl
XapaKTepUCTUKHU KPbL/IAaThIX PaKeT.
8 AspoauHamMuueckasi uHTepdepeHIys 4
9 YpaBHeHUs ABWKEHUS B MPOEKLIUSIX HA OCU 4
. TpPaeKTOPHOU CHCTeMbI KOOPAUHAT
Pazpen 4. Metoabl pacuéTta
Cucrembl KOOpAVHAT, NIPUMEHSIeMbIe B JUHAMUKE
10 |ZMHaMUKM I0/ieTa KPbLIAThIX pakeT. N 2
rnosiéra
11 CuJibl, IEMCTBYIOLIME HAa KPBIATYIO PAaKeTy B MOJIETe 2
Bcero 3a 8 cemectp 34
3.3. CamocrosTenbHas pabdora crygenrta (CPC)
| Ne ‘ Homep u HauMeHOBaHHe ‘ CopepxaHue yueOHOro 3aJaHus ‘OG'LEM,
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n/n pa3jesna JUCIUNIUHBI 4acoB
IToaroroBKa K MpakTUYECKUM 3aHATHsM. [IpopaboTka
Pazgen 1. OCHOBHBIE TOHATUS N
1 yueOHOM TUTepaTyphbl ¥ KOHCTIEKTUPOBAHHE 0CHOBHBIX 14
a3pOIHaMUKU. o
TIOHSITUM 110 TEMe
IToaroroBKa K MpPakTUYECKUM 3aHATUsM. [IpopaboTka
Pazpen 2. Hecywmue o
2 yueOHOM TUTepaTyphbl ¥ KOHCTIEKTUPOBAHHE OCHOBHBIX 16
TOBEPXHOCTU B a3pOiMHAMUKe. o
TIOHSITUM 110 TEMe
Pazgen 3. AspoauHamuueckue |[ToAroTOBKa K MPaKTHUECKUM 3aHATUAM. IIpopaboTka
3  |XapakTepUCTHKM KpbLIaThIX yueOHOM TUTepaTyphbl ¥ KOHCTIEKTUPOBAHHE OCHOBHBIX 13
paker. TIOHATHUH 110 TeMe
Pasgen 4. Metogpe! pacuéra IToaroToBKa K MPakTUYECKUM 3aHATUsIM. [IpopaboTka
4  |IVHAMUWKY MoJieTa KPhIIAThiX  [yueOHOM MTepaTyphbl M KOHCTIEKTUPOBAHHME 0CHOBHBIX 14
paker. TIOHATUH 110 TeMe
Bcero 3a 8 cemectp 57
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUITIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
112 3 4 5 6 |7/8/9/10 11 12(13(14/15/16 17
8 KIloc, BII3| | Otu. no 113, KIloc |IP AP| Otu. 1o 113, KIloc [OP| nud. 3au.

‘YciioBHbIe 0003HAUCHUA:
P — nuarHocTuueckasi pabora;

KIIoc — KOHTpOb TTOCeIaeMoCTH;

BII3 — Bornpocel/3aganus 1o temam I13;

Ortu. 1o T13 — oTueT no npakKTUUECKOMY 3a/|aHUIO;
. 3a4. — qudQepeHIMPOBaHHbIN 3aueT.

Tekymuid KOHTPOJ/Ib YCIIeBaeMOCTH CTYZeHTOB IMPOBOJUTCS B AVICKPETHBIE BpeMeHHbIe NHTepPBaJlbl B
cnenyrommx popMax:
[TMarHoCcTuyeckasi pabora;
KOHTPOJIb TIOCeI1laeMOCTH;
BOIPOCHI/3a/jaHus 1o TeMam [13;
OTYeT TI0 TIPAaKTUUeCKOMY 3a/IaHHIO.

HpOME)KyTO‘lHaH dTTecTalus IIPpOBOJUTCA B (popmax:

mrddepeHITMPOBaHHBIN 3aUeT.

25651




5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. B. Edpemos, B. ®. 3axapuenko, B. H. OBuapenko. . [luHamuka nosiera. MockBa: MallimHOCTpOeHue,
2011, sn. pec.

2. A.T. Tony6es, A. C. Enuxun A.C., B. T. Kanyrun. AspogrHamyka. M.: U3a-Bo MI'TY um. baymana.
3onotas Konekuus, 2017, s51. 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://urait.ru/ — I'maBHasi — O6Gpa3oBarenbHas 1iatdopma FOpaiit. /st By30B U CCy30B.;
2. https://e.lanbook.com/ — 3BC JlaHb.

CorpeMeHHbIe MpodeccroHambHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/eKTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast s/ekTpoHHas 6ubmroreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBas 37mekTpoHHas 6ubaroTeka Poccutickoro doHza
(byHIaMeHTalbHBIX HCC/Ie0BaHMUIA.

VHdopmaLMoHHbIe CIIPaBOYHBIE CHCTEMBI:
1. Texakcriept — ViHbOpPMaLMOHHBIN TIOPTa TEXHUYECKOTO perynupoBaHusi: HopMel, mpaBuia, CTaHAapThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Iltemid=457 - /] I'OCTos

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncynsrauTIntoc- nHGOpMaloOHHbBIN TTOpTas IpaBoBoi HHGOpMaIUH.

5.5. ITporpamMmHOe obecrieueHue:
1. Ansys Multiphysics 2019 Teaching Advanced,;
2. SolidWorks 2015 R5;
3. KOMITAC-3D V17.

5.6. ndopmalioHHbIe TeXHOIOTUH:

B3anmogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [I.®. 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. ITpoekTop;

2. Ansys Multiphysics 2019 Teaching Advanced;
3. SolidWorks 2015 R5;

4. KOMITAC-3D V17.

6.3. IIpouee:

1. pabouee MeCTO Mperno/iaBaTeisi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYTOM B VIHTepHeT;
2. pabourie MeCTa CTyZIeHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
IIPUK/IAJHBIE METO/bI ASPOAVHAMUKU 1 TUHAMUKU KPBIJTIATBIX PAKET

AnHoTanusa paboueii nporpaMMsl

Hucuyninaa ITPUKJIAZTHBIE METO/ABI ASPOJJUHAMUMWKHA U JUHAMUWKU KPBIIATBIX
PAKET siBisieTcsl JUCLIMIIIMHON 00si3aTe/IbHOM YacTH 0710Ka 1 rporpamMmbl MOATOTOBKU 10 HAIpaB/IeHHUIO
24.05.01 IIpoekmupoeaHue, npou38o0CmMe0 U 3IKCNIyamayus pakem U pAKemHO-KOCMUUECKUX KOMMN/eKCOo8.
MucuurnvHa peanu3syeTcs Ha Qakynbrete A PaketHO-KocMuueckodt Texanku BI'TY "BOEHMEX" um. [1.®.
Yerunosa kadeapoii A1 PAKETOCTPOEHUE.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OTIK-5 criocobHoCTh pa3pabarhiBaTh (pU3MUeCcKWe W MaTeMaTUdecKue MOJETA WCC/IelyeMbIX TPOIeCcCOoB,
ABJIEHUH U OOBEKTOB, OTHOCSIIUXCA K MPOGeCcCHoHaNbHON cdepe NesTeTbHOCTH /IS PellleHUs WHXKeHEePHBIX

3ajau.

CopeprkaHue AVCLUTUIMHBI OXBAaThIBAeT KPYT BOIPOCOB, CBS3aHHBIX C METOAAMH pacueTa a3poAWHaMHueCKAX
CUJ U MOMEHTOB, OCOOEHHOCTSM JIO3BYKOBOTO W CBEPX3BYKOBOIO OOTEKaHHsl KPbUIAThIX pakeT. BiusHue
BHEIITHero 00/1MKa, MacCO-rabapUTHBIX XapaKTePUCTHK U (JOPMBI TPaeKTOPHH Ha TTapaMeTphI MoJIeTa.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyIuil KOHTPOJIb YCIIeBAaeMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHBIE BpeMeHHbIe NHTePBaJIb B
cnenyromumx dhopMax:
e UWArHOCTUYECKas paboTa;
e  KOHTPOJb MTOCEIaeMOCTH;
e BOIpOCHKI/3ajaHud 1o temam [13;
e  OTYeT M0 MPAaKTUUECKOMY 3aJaHHIO.

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

OO01jast  TPYyI0EMKOCTb OCBOEHHUSI [AUCLUIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI

MpelyCMOTPEHbI JIeKIIMOHHbIe 3aHATHS (17 4.), mpakTtuueckue 3aHaTus (34 4.), camocTosTesnbHas pabora
ctyzeHrta (57 4).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

IIPUKJIAJJHBIE METO/1bI ASPOJJUHAMMUKHA U TNMHAMUMKU KPBUIATBIX PAKET

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 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.

HaumeHoBaHue padoThI Pexomenjiyemas 1ureparypa pru(:gv;xocm,
Pa3gen 1. OcHOBHBIE IOHATHSA a3POJUHAMMKH.
TOATOTOBK K MIPAKTIUCCKIN SAHATUIM. | 5 ' [opytien, A, C. Ernaxi A.C, B. T
bop y batyp o Kanyrun. Aspogunamuka: M.: M3a-s0 MI'TY 14
KOHCITEKTUPOBAHKE OCHOBHBIX TTOHATHI T10
Teme uM. baymana. 3osotas kosnekiusi, 2017 (6)
Wroro no pasgeny 1 14
Pazpgen 2. Hecymue noBepxHOCTH B a3pOANHaMHUKe.
go,gr(;g:)]?;}((aaKggggggtfgfgn;;aH;T;ﬂM. A.T.Tony6es, A. C. Enuxun A.C., B. T.
pop y patyp . Kanyrun. Aspogunamuka: M.: M3g-so MI'TY 16
KOHCIIEKTUPOBaHUe OCHOBHbBIX MOHSATHUH 110
Teme M. Baymana. 3onotas komtekuusi, 2017 (6)
Wroro no pasgeny 2 16
Pa3pen 3. AspojuHaMuyecKye XapaKTePUCTHKHU KPbLIaThIX PaKeT.
IMoaroToBka K MPaKTHYECKUM 3aHSATHSIM. A. B. Edpemos, B. ®. 3axapuerko, B. H.
ITpopaboTKa yueOHOM TUTepaTyphl U ) )
o OBuapenko. . [lnHamuka rosera: Mocksa: 13
KOHCITEKTUPOBAHKE OCHOBHBIX TTOHSATHH T10
MamumHoctpoeHnue, 2011 (8)
TeMe
Wrtoro no pa3geny 3 13
Paszgen 4. MeToanl pacyéTa AUHAMMKH I10/1eTa KPbLIAThIX PaKeT.
IMoaroroBka K MPAKTHYECKUM 3aHATHAM. A. B. Edppemos, B. ®. 3axapuenko, B. H.
ITpopaboTka yueOHOM UTEpPaTypPhI U ] .
. OBuapeHkKo. . [InHamuKa rosera: Mocksa: 14
KOHCIIeKTUPOBaHUe OCHOBHbBIX MOHATHUH 10
MammHoctpoenue, 2011 (8)
TeMe
Wrtoro no paspeny 4 14
11 25651



IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
NPUKJIAJHBIE METOJbI ASDPOJUHAMUKHN U JUHAMUKU KPBIJTATBIX PAKET

®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

e BOIPOCHI/3aiaHus 1o Temam [13;

e  KOHTPOJb MOCEIaeMOCTH;

e OTUeT I10 MMPaKTUYeCKOMY 3a/laHHIO;
e muddepeHITMPOBAHHBIN 3aUeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

* IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpH NPaBUILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLysl.

Bomnpocsi/3asanus no Temam I13

ATTecTauus CTy[eHTOB IIPOM3BOAUTCS B JUCKPETHbIe BpeMEeHHbIe MHTEpPBaJ/Ibl NpernoaBaresimy,
Be/IyI[UMU JIEKI[UOHHBIE U MPAKTUUECKUE 3aHATHSA TI0 JUCLIUIUTHHE B hopMe cobeceioBaHMs 1O MaTepraiamM
TeKyLlero pasgena. [lepeueHb BorpocoB BXoauT B coctaB Y MK aucimnivHel

KoHTposb mocenjaemMocT
IMoceraeMoCTh BCEX BHU/IOB ayIMTOPHBIX 3aHATUM M0 TUCIUTUTHHE OljeHHnBaeTcst o 20 6anbHoM
CUCTeMeE:
20 6anioe — nocertrenue 90% 3aHATHH;
15 6asnoB — noceirjeHue 70% 3aHATHL;
10 6annoB — noceirienre 50% 3aHATHL;
5 6a/m10B — noceirexnye 30% 3aHSTHI;
0 6anoB — mocertenue MeHee 30% 3aHATHH

OTueTr Mo NpaKTUYECKOMY 3a/JaHUI0

OTueT 10 NpakTU4YeCKOMY 3a/laHUI0 B COOTBETCTBUU C pasgenamu PII/] onjeHMBaeTcs ciieyronmmMu
KPUTEPUSIMHU:
15 6aJiI0B — MTpaBU/ILHBIE TTO/THBIE ¥ UETKHE OTBETHI Ha BCE BOTIPOCHI, TIPU TEXHUYECKU I'PaMOTHOM
Tpe/CTaB/IeHUY;
10 6a/1/10B - MPaBWIbHBIE, HO HEZIOCTATOYHO TO/HbIE U UETKHE OTBETHI HAa BOTIPOCHI, TIPU TPAMOTHOM
TMpe/iCTaB/eHUM MaTepuara;
5 0asuioB - TIpaBUWILHBIE OTBETHI HA OOMBIITYIO YaCTh BOMPOCOB MPH HE[OCTaTOYHOM TIOTHOM UX OCBEIT|eHUH
TIPU JI0CTAaTOUHOM T'PAMOTHOM O(OPMJIEHHU MaTepuasa;
0 6a/1710B - HeTpaBW/IbHbIE U HETIO/IHBIE OTBETHI Ha BCe BOMPOCHI MPU TEXHUUYECKU HErPaMOTHOM W3/I0XKEHHH.
BapuaHTbl TpakTUUeCcKUX 3a/jaHuii npefcrabieHsl B Y MK qucLumnanHbI

JuddepennupoBanHblii 3aueT

OrieHka 3a AuddepeHIMPOBaHHbIN 3aUET OTpeIeNAeTCs 10 pe3y/ibTaTaM OTBETOB Ha BOTPOCKI IO TEMaM
MPAaKTUUECKUX 3aHSATHH, OTUETaM 10 MPAKTHUECKUM 3a[JaHHsIM C YUETOM pe3y/IbTaToOB yCIIeBaeMOCTH B (hopme
[TUAarHOCTHUYEeCKUX paboT ¥ pe3y/bTaToB MOCeIaeMOCTH:
- 85 6anioB u bosee - «3aUTEHO-OT/INUHO»;
- 75-84 6Gana - «3auTeHO-XOpOIIIO»;
- 51-74 Ganna - «3auTeHO-y/[0BJIETBOPUTELHO»;
- meHee 51 6ajiia - «He 3aUTeHO»
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaunmeHoBaHuUe pa3jiesioB U
AUJAKTHYECKHX eXMHMI]

BCET'O

AyauTopHbIe

3dHATUA

B

KOHTAKTHOM

dopme

BCEI'O

Jlekipuu

IIpakTHueckue
3aHATHUA

CamocrosiTe/IbHasA
pabora cTyaeHTOB

Dopmupyemas
KomIeTreHus, %

OIIK-5

HANMMEHOBAHUE
OLIEHOYHOI'O CPEJCTBA

Pa3pesn 1. OcHOBHBIE TOHATHS
a’poJUHaAMMKH.

26

12

(o]

14

KoHTposnb
T10CeIaeMOCTH,
Bornpocsl/
3aJjaHus TI0
Temam [13

Paspen 2. Hecyijue noBepxHocTu
B a’pojAHaMHUKe.

31

15

10

16

25

KonTtposns
roce1aeMoCTH,
Otuer no
NIPaKTU4YeCKOMY
3a/laHUIO

Pa3pen 3. AspoguHamuyeckue
XapaKTePUCTUKHU KPbLIATbIX
pakKert.

25

12

13

25

Otuer no
NPaKTU4YeCKOMY
3aJ,aHHUIo,
KonTtposns
N0CeI|aeMOCTH

Pazgen 4. Metoap! pacuéra
AUHAMHUKM T0/IeTa KPbLIaThIX
paker.

26

12

14

25

KoHTposnb
T0CeIaeMOCTH,
Bornpocsl/
3aJjaHus TI0
Temam [13

Bcero 3a 8 cemectp

108

51

17

34

57

100

Bcero no aucuumnInHe

108

51

17

34

57

100

13

25651




Kputepuu oneHuBaHus

OIIK-5

Bonpocbl omkpbimozo muna:

Nel AspopvHamuKa 310. ..

Ne 2 st cTpyMKM ITOTOKA XapaKTepHO.. ..

Ne 3 TemniepaTypa xapakTepusyeT CTelleHb HarpeToCTH Tesa. Eciu Temrieparypa tena
YMeHbILAeTcsl, TO.....

Ne 4 AsponvHamMuyeckye XapakKTePUCTUKU 3TO. . ...

Ne 5 AspoauHaMuueckoe KauecTBO 3T0. ..

Ne 6 [Tonsipa yeTaTensHOrO anmnapara 3TO...

Ne 7 HeycTaHOBUBIIMMCS TEUEHUEM >KUAKOCTH Ha3bIBAeTCS. ..

Ne 8 Uucno Maxa 370...

Ne 9 [TorpannuHbIM C/10€M Ha3bIBaeTCS. . .

Ne 10 OTpbIB OTPAHUYHOTO CJIOS TIPH I03BYKOBOM OOTE€KaHWM MPUBO/UT K. ..
Bonpocbl 3aKkpbimo2o muna:

Ne 1 Uuciio Re omnpenensiercs no dhopmyre:

A. Re=Vi/v
B. Re = Sl/v
C. Re=v/VI
D. Re =vVI

Ne 2 Mepoii ”HEPTHOCTU BO3JyXa SIB/SIETCS. ..
A. [laBneHue
B. TIInotHOCTB
C. Temneparypa

D. BsskocTts
Ne 3 Bonb1IMHCTBO 10J1eTOB J1IeTaTe/bHBIX annapaTtoB MTPOUCXOAUT B

A. UVonocdepe
B. Crparocdepe
C. Tponocdepe

D. Me3ocdepe
Ne 4 K ocHOBHBIM mapameTpam BO3yXa OTHOCHUTCS:

A. Temneparypa, CKUMaeMOCTb
B. [aBneHue, CKOPOCTb
C. KosnuecTBO MOJIEKY

D. Temneparypa, IJZIOTHOCTb, JiaBjleHHe
Ne 5 CKOpOCTB 3ByKa Ompefie/isieTcs 1o hopmyiie:

14



w0
]
Il
Ru
<lvwl ni<| =i

PV
D.a= [—
P
Ne 6 3HaueHus urcia M 6osbIlie 5 COOTBETCTBYIOT:

A. [103BYKOBOI a3pofiiHaMUKe
B. T'umnep3ByKOBOI1 a3pofiHAMUKE

C. CBepx3ByKOBOU a3pOJiTHAMUKE
Ne 7 st cTpenoBUHOTO Kphljla Ha KO3GhdUIIMeHT MoAbeMHOM CU/TbI BAUSET:

A. TaHreHuansHas COCTaB/IAOLA BEKTOpa CKOPOCTU
B. HopwmasybHasg cocraBistoLjas BeKTopa CKOpOCTH

C. CymMapHbIii BeKTOP HOPMa/IbHOM U TaHTeHIIUAILHOU COCTaBISIOIIei

Ne 8 Uucio Maxa onpefiesisieTcs 1o ¢popmyiie:
A M =2
' v
B. M=~
) cl
174 2
;e a
D. M=%
' 14
Ne 9 ITnist Mofie/Ti 00TeKaHUS «H/jeaTbHast XKUAKOCTb» XapaKTepHO:

A. IlpucyTtcrBue BASKOCTH U CKUMAEMOCTHU

B. OrcyTcTBHe BI3KOCTU U CXKUMaeMOCTH
Ne 10 YpaBHenue bepHy/m 6e3 yueTa CKUMaeMOCTH 3aIlMChIBaeTCs B BUJE:
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