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

YTBEPXIARO
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HOnakos JI. I1.
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ITYCKOBBIE YCTAHOBKHU C HAK/IOHHBIM CTAPTOM

Hanpagnienue/cnenuaibHOCTb 24.03.01 PakeTHble KOMILJIEKCHI U KOCMOHABTHKA
MOATOTOBKU

Crnenuanu3anusa/mpoguis/mporpaMmma CrapToBbIe U TeXHMYeCKHe KOMIJIEKChI PaKeT U KOCMHYeCKHMX annaparoB
TOATOTOBKH

YpoBeHb BbICIIIero o0pa3soBaHust bakanaBpuar
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Kadeapa-pa3padorunk paboueit A4 CTAPTOBBIE U TEXHUYECKUE KOMIIVJIEKCBI PAKET 1
NporpaMMabl KOCMMWYECKUX AITTAPATOB

a YACHI (1m0 Ha/MMuMI0 BU/I0B 3aHATHIA) o

B 9 ﬁ AYJUTOPHBIE 3AHATUA | CAMOCTOATEJ/IBHASA PABOTA B

O | © am

2T | O > < =X
n [ SE| E s | M = = -8 | OF
= | dE = 2s | = o 45 | BB
®) O | O | 1 < TS5 | X 4 2] l:Em » O
&8 =ZX 2| o = 2% 9 2 o = S =< | X8
¢ 2 g2 ¥ 2 T SE HE| £ | = TE | EHE
SEEE E 2 EEE: 8§ § 2 g5 &8

3 A o< < A o = &

R LIS S | S |88 E

=5 <F | & & & =2 | =

a2 | H = = > > S <

o % M < [~

o

4 7 3 108 34 34 0 0 74 0 0 74 3K3

Cankrt-ITetepOypr
20 r 21251



JIUCT COI'JIACOBAHUA

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

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A4 CTAPTOBBIE U TEXHUYECKHWE KOMIIJIEKCEI PAKET U
KOCMUYECKUX AIITTAPATOB
Hynun Cepreii MuxaiiioBuy, K.T.H., ZJOLEHT

[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
ITYCKOBBIE YCTAHOBKHA C HAK/IOHHBIM CTAPTOM

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-3.3 — crocobHOCTh TPOEKTUPOBaTh M KOHCTPYMPOBaTb MeXaHWUecKHe KOHCTPYKLWH, CUCTeMbI U
arperarsbl JieTaTeJIbHBIX armnapaToB

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-3.3
3HAHUA:
Ha YPOBHE TIpe/ICTaB/IeHUH 3HATh YCTPOUCTBO U 0COOEHHOCTU (hYHKLIMOHUPOBAHUS Pa3/IUUHbBIX y3/I0B U
arperaTosB ITyCKOBBIX YCTaHOBOK C HAK/IOHHBIM CTapTOM;
Ha ypOBHe BOCIIPOM3BeJeHHs 3HAaTb CTPYKTYpPy IIyCKOBBIX YCTAaHOBOK, COCTaB WX 3/IEMEHTOB U
B3aMMOBJIMsIHUe [PYT Ha Zipyra UX IlapaMeTpoB;
Ha ypOBHe TIOHUMaHUs 3HaTh 0COOEHHOCTH KOHCTPYKI[UU Y3/10B, arPETaTOB U CUCTEM TTYCKOBBIX
YCTaHOBOK U [IEMCTBYIOLIME HAa UX HarPy3KU;;
YMeHUs:
UCTI0/Ib3YS U3yUeHHble MeTOAUKU pacuéTra, TeOpeTUUeCKU OIpesesissTh OCHOBHBIE TTapaMeTphl,
XapakTepu3syolue GyHKI[MOHUPOBaHWe y3/I0B U arperaTroB IMyCKOBBIX YCTAaHOBOK, a TaKe MPOBOAUTD
pacuér
MPOYHOCTU HECYLIUX META/VIOKOHCTPYKLMKA U KHHeMaTHueCKHWe U CUJIOBble pacyeThl 3/IEMEHTOB
TIPHUBOZOB;
aHAJTU3UPYS Pe3y/IbTaThl BLIMOTHEHHBIX PACUETOB, TIPOBOJUTEL BHIOOP OMTUMABLHBIX TEXHUUE CKUX
PeILEeHU MTPU TIPOBEIEHUH MTPOEKTHO—KOHCTPYKTOPCKUX Pa3pab0TOK B TIPOLIECCE TIPOEKTUPOBAHUS;;
HAaeblKU:
Ha/v3a pe3y/bTaToB pacuyeTa IapaMeTpOoB y3/10B U arperaroB IyCKOBBLIX YCTAHOBOK C HAK/JIOHHBIM
CTApTOM PaKeT C 1]e/IbI0 TIPOBE/IEHHS PAal[UOHATBHON KOMIIOHOBKH BCETO OOBEKTA;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HOucuyunvza ITY CKOBBIE YCTAHOBKH C HAK/TIOHHBIM CTAPTOM sBrsieTcst
JVCLIMTUTMHON YacTH, (hpopMHupyeMoli yuacTHHKAaMH 00pa3oBaTe/IbHBIX OTHOLIEHUH 6/10Ka 1, mporpaMmbl
MOArOTOBKM 110 Harpas/aeHuto 24.03.01 PakemHble KOMNAEKCbl U KOCMOHABMUKA.

CogeprkaHue JUCLUIVIVHSI BJIIeTCs JIOrnyecKUuM npopopkenrem sucuuiuie: @U3NUKA, BBICIITASA
MATEMATUKA, [AETA/IM MAIIINH, COIIPOTUB/IEHUE MATEPUAJIOB, OCHOBbI
ITPOEKTNPOBAHVA PAKETHBIX 1 PAKETHO-KOCMMNYECKNX KOMIIVIEKCOB.

Cojep>kaHue JUCIUILIMHBI SIBJISIETCS OCHOBOW  IJist OCBOEHMS JUCLIUIIIVH: HO,HFpTOBKA K
INMPOLIEAYPE 3AINUTBI 1N 3AIINATA BBIIYCKHOMU KBAJIMOGUKAIIMOHHON PABOTHI,
JAHAMUKA KOHCTPYKIINNA.

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

¢ OIIK-1 — CniocobeH IpUMeHSITh eCTeCTBEHHOHAYUHbIe U 00LeMHXeHepHbIe 3HAaHWsI, METO/IbI
MareMaTUueCcKOro aHaar3a U MOoZle/IMPOBaHNs], TeOPeTUUEeCKOro U SKCIIepUMeHTaIbHOI0 UCC/Ie/l0BaHus B
rpodeccroHaTBEHON eI TeTbHOCTH

¢ TICK-3.2 — Crioco6eH MpOBOIUTh PACUETHYIO U IKCIIEPUMEHTAIBHYIO OTPabOTKY AMHAMUKH U
MPOYHOCTY KOHCTPYKLMI U3/e/IMi PAKeTHO-KOCMUYeCKOM TeXHUKH

¢ [ICK-3.3 — CriocobeH NMpoeKTHPOBaTh ¥ KOHCTPYUPOBAaTh MeXaHUUYeCKre KOHCTPYKLMH, CUCTEMBI 1
arperarsbl JieTaTeJIbHBIX arnapaToB



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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4 7 Pazpen 1. Oc TH IYCKOBBIX YCT C HaKJIOHHBIM cTapToM. OCHOBHBIE Y3/IbI ITyCKOBBIX 4 2 2 2 10
YCTAHOBOK, MX Ha3HaueHHe 1 0COBeHHOCTH (DYHKLIMOHUPOBAHWSL.
Pa3pen 2. Hanpapifonye yCTPOHCTBA MYCKOBBIX YCTAHOBOK. BecoBble 1 MHEPLIMOHHbIE CHJTBI,
4 7 JlelCTBYIOLIME NIPU CTapTe. PacyeT Cui TATH JiBUrartesisi U TpeHusi Oyreseil. PacueT J/iuHbI 18 6 6 12 15
HAarpas/sIOIINX.
Paspen 3. OGecnieuenue Ge3yaapHoro cxopa pakerbl. CTapT C pa3HOBPeMeHHbIM CXOf0M Oyresieit
4 7 pakeTh! C Harnpas/sitoLix CTapT C OJHOBPEMEHHBIM CXOZI0M Oyresieli pakeTsl ¢ HanpasssitoLyx CTapT 18 6 6 12 15
Ha BeJIyIIMX TOSICKaX PaKeTbl U3 MyCKOBOH TPyOBI.
4 7 Paanen 4. ypaBHOBE]JJP[Ba]OlJ.(l’IE MeXaHH3MBbI. YPaBHOBELHHBa}OLLIHE MeXaHW3MbI TAHYIETO THIIa 16 4 4 12 15
ypaBHOBeLUl/IBalOH_[l/Ie MeXaHW3MbI TOJIKAIOIero Turia.
4 7 Paspen 5. . KuHemaTHKa NpHuBOJI0B H Cre>xeHre 3a BO3ZYIIHOM Iie/bI0, 30HBI Npe/ie/IbHbIX 16 4 4 12 15
CKOPOCTe# 1 yCKOpeHuii PexknMbl BU3UPOBaHUS Lie/IM U YTIPeXX/IeHHON TOUKH.
4 7 Paspen 6. Harpysku npuBojioB HaBejeHus. Harpysku npuBoja BepTUKaIbHOTO HaBeZleHus: Harpysku 18 6 6 12 15
TIpUBO/ZIa TOPU30HTA/IbHOT'O HaBeleHUs HpOeKTHPOBO‘IHbIﬁ pacueT rpruBOJAOB HaBeeHH!s.
4 7 Pazpen 7. . OnopHO-NoOBOPOTHBIE ycTporcTBa. THIB M 0COGEHHOCTH OTMOPHO-MOBOPOTHBIX YCTPOICTB 18 6 6 12 15
PacuetHble ciny4dyan Pa60TLI IapoBOI'o ITOrOHa Pacuer POJTMKOB 60eBoro LITBIPSA U MaMEepHUHLIEB.
Bcero 3a 7 cemecTp 108 34 34 74 100
Bcero no gucnuniuHe 108 34 34 74 100
3.2. CamocrosnTenbHas padora crygenta (CPC)
Homep n
Ne HaMMeHOBaHHe Oo0nemMm,
Copep)xaHue yueOHOro 3aaHus
n/m pa3jaena yacoB
AUCIIMII/TUHBI
Pazgen 1.
OcobeHHOCTH YcnoBus peanusanii HaKJIOHHOTO ctapTra. Knaccudukanys u
1 IMyCKOBBIX YCTAaHOBOK TpE6OBaHI/IH, npeabAaB/sieMbIe K ITYCKOBBIM YCTAHOBKAM C HAK/IOHHBIM 2
C HaK/IOHHBbIM CTapTOM DaKeT.
CTapTOM.
Pazgen 2.
HanpaBnmouu/Ie I/I3Y'-IGHI/IE OCHOBHBIX THIIOB HalIPaBJIAIOLINX yCTpOfICTB. CI/I-]'H;I,
2  |ycTpoucTBa JeHCTBYIOLLMX Ha pakeTy MpU CTapTe, pacyeT J/IMHHbI HalpaB/Isioux, | 12
ITYCKOBBIX O6ECHGHHBa}OH_[y}O 3da/laHHYH0 CKOPOCTb PaKeThl IIPU CTapTe.
YCTaHOBOK.
Paspen 3. W3yuenne MaTeMaTH4YeCKUX MOZeJIel JBYKEeHUS paKeThl IPU
3 ObecrieueHue pas3/IM4YHbIX criocobax CXO/id paKeThbl C HAIIPpABJIAKOIIUX. Y,Z[apOOHaCHLIe 12
6e3y,qapHoro CXOZla |TOYKH paKeThbl U HYCKOBOﬁ YCTaHOBKHU. I/IsyquHe criocoboB
PakKeTsI. obecrnieueHus 663y,ELapHOCTI/I CXO/la paKeThl.
Pa3,qen 4, HBy‘IEHI/Ie Crioco00B pacyeTa XapaKTepHUCTHUK YPaBHOBEIINBAIOINX
4  |YpaBHOBeLIMBaIIMe MeXaHU3MOB Pa3/IMYHOro Tvma. Mi3yueHuve nopsizka pacuera 12
MeXaHU3MBbI. MPY>XUHHBIX U IMTHEBMATHYeCKHUX YPaBHOBEIINBAOIINX MeXdHU3MOB.
Paspen 5. . N3yuenue B/usiHUSA NIepeMelLeHus e/l Ha CKOPOCTU U YCKOPeHUs
5 Kunemaruka HaBe/leHus. Pacuert pa3MepoB 30H IpeaebHbIX CKOpOCTeﬁ u 12
IpHUBOAOB YCKOPEHHﬁ. I/I3yqu1/1e ocobeHHOCTeH COIIPOBOXKAEHMS Lie/Id U
HaBeJeHus. YHPE)KAEHHOﬁ TOUKH.
M3yueHure Harpy3oK IIpUBOAOB HaBeIeHUS B PeXKHMMaX CJIe)KeHUs
Pazpen 6. Harpy3ku y Py PHBOZ A P ’
6 TPHBOJIOB nepe6poc1<1x1 H CXO/la paKeThl. I/IayquHe aJITOPUTMOB pacyeTa 12
MIPUBOZIOB Oe3 rpeoOpa30BaHus JBIDKEHHUS U C TIpeo0pa3oBaHreM
HaBe/leHud.
JBVDKEeHUS.
Pazpmen 7. . OnopHo- |M3yueHue 0cob6eHHOCTEH OTIOPHO-TIOBOPOTHBIX YCTPOMCTB C
7 TMMOBOPOTHEIE LeHTPa/IbHbIM 00eBLIM ILOTBIPDEM, IIPAMBIM U OGP&THI:IM BEPTIIOraMHu. 12
yCTpOﬁCTBa. I/I3yqu1/1e MEeTOJUK pacueTa 3/IeMeHTOB 3TUX yCTpOI‘/JICTB.
6 21251




Bcero 3a 7 cemectp

4. ®OPMbI KOHTPOJISI OCBOEHUA JNCLHUII/INHbI

CEMECTP HEJE/IN CEMECTPA
1/2|3| 4 6 | 7 9 10| 11 (12|13| 14 (15| 16 17
7 OC AP | OC OC, Konn | AP | OC 0C AP |  OC, Komn

YcnoBHble 0603HaYeHMS:
¢ TP — nriarHocTHYecKas pabora;
e OC — yCTHBI! 0IPOC CTY/|€HTOB;
¢ Ko/t — KOIOKBUYM.

TeKylHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciepyroumx popmax:
e UArHOCTUYeCKas pabora;
*  YCTHBIH OIPOC CTY/I€HTOB;

¢ KOJ/I/IOKBHUYM.

HpOME)KYTO‘lHaH dTTecTaluda rMpoBogUTCA B d)opMax:

¢ 5S5K3dMEH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. TI. Maurrakos, P. B. KpacunbHukoB. . @usnueckue ocHoBbl ycka. CI16.BI'TY "BOEHMEX" um. /1.
®. Yctunona, 2018, 26 3k3.

2. B.T. Jonbenkos, C. M. IyavH. . 3al[UTHBIE YCTPOWCTBA MyCKOBBIX ycTaHOBOK. CII6.BI'TY
"BOEHMEX" um. I. ®@. YctuHoBa, 2021, 34 3k3.

3. C. M. IyauH. . [IpoeKTHpOBaHKe MyCKOBbIX YCTAHOBOK JI/Is1 HAKJIOHHOTO cTapTa pakeT. CII6.: 3a-Bo
BI'TY "BOEHMEX" um. []. ®@. YctuHOBa, 2023, 26 3K3.

5.2. [lorionHUTe/bHAs IUTepaTypa Mo AUCLUIIINHE:
He TpebyeTcsl.
5.3. [lepnogrueckue u3aHus:
1. Boripocel 06oponHo#M TexHuku. Cepus 16.

5.4. IlepeueHb peCcypcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUS1 JUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THOTeYHbIe CUCTEMBI:

1. https://urait.ru/ — I'maBHas — O6pa3oBarenbHas riatdopma FOpaiit. []is By30B U CCy30B.;
2. https://e.Janbook.com/ — 3BC JlaHb.

CoBpeMeHHbIe TPoQecCHOHaNBHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HatmoHansHas ssekrpoHHast oubmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro dhoHga
(hyH/IaMeHTaTbHBIX UCC/IeIOBAaHUH.

VHbopMalMOHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VTHbOPMaIMOHHBIN TIOPTaI TEXHUUECKOTO peryupoBaHus: HopMel, ipaBuia, CTaHAAPTHI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobctBenHoM redepaiuu BI'TY "BOEHMEX" um. [I. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsranTtILntoc- nH(opMaliioHHbI# ITOpTas ITPaBoBOM MHPOPMALUH.
5.5. TIporpamMMHOe obGecrieueHue:;
He TpebyeTcsl.

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. IIpouee:

1. pabouee MeCTO TIpernofiaBare/isi, OCHAIIlEHHOe KOMITBEOTEPOM C JOCTYroM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIL|eHHbIe KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
IIYCKOBBIE YCTAHOBKHU C HAK/TIOHHBIM CTAPTOM

AnHoTanusa paboueii nporpaMMsl

Oucuymivaa  ITYCKOBBIE YCTAHOBKU C HAK/IOHHBIM CTAPTOM  gBnsiercs
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
TOATOTOBKM 110 HaripayieHuto 24.03.01 PakemHble KOMNAEKCbl U KOCMOHA8Muka. JAUCIUII/IMHA peanu3yeTcsl Ha
tdakynerete A PakerHo-kocMudeckod TexHwku BI'TY "BOEHMEX" um. .®. YcruHoBa kadexpoit A4
CTAPTOBBIE U TEXHUUYECKNE KOMITJIEKCHI PAKET 1 KOCMUYECKUX ATITTAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TTCK-3.3 criocobHOCTh IPOEKTUPOBATh ¥ KOHCTPYUPOBAaTh MeXaHUUYeCKHUe KOHCTPYKIUH, CUCTEMbBI U arperarthl
JieTaTe/IbHbIX arnapaToB.

CojieprkaHue JUCLIMTIIMHBI OXBaThIBaeT KPYT BOTIPOCOB, CBSI3aHHBIX C MPOEKTHPOBaHUEM ITyCKOBBIX YCTaHOBOK
PaKeTHBIX KOMILJIEKCOB, @ UMEHHO:

1) 3HaKOMCTBO C Ha3HAUEHWEM, CTPYKTYpOH M 0COOEHHOCTSMH (DYHKI[MOHMPOBAHUS Pa3/IMYHBIX J€EMEHTOB U
arperaToB, UMeIOIINXCS Ha MyCKOBOW yCTaHOBKe;

2) aHa/M3 BO3MOXKHBIX TEeXHMYECKMX pelLIeHui, KOTOpble MOTryT OBITh peann30BaHbl B TpoLiecce
TPOeKTHUPOBaHUSI;

3) aHanM3 Harpy3okK, AeHCTBYIOIIMX Ha 3/eMeHThl M y3/bl MyCKOBOW yCTaHOBKH, U U3yUueHHEe MeTOAMK [iIs
pacuéTa 3TUX Harpy3o0K B MPOIiecce MPOeKTHUPOBAHUS;

4) u3yueHWe KOHCTPYKI[MM OTJE/NbHBIX Y3/I0B U CUCTEM, BXOJSAIINX B COCTaB IyCKOBOW YyCTAHOBKH, U
ocobeHHOCTel ux paboThl.

[TporpamMmoii JUCHUITIMHEI TTPelyCMOTPEHBI CJleIyIOIIYie BHABI KOHTPOJIA:

Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTY/IEHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE NHTEPBAJIbI B
cnenyromumx dhopMax:
e MArHOCTHYECKas paboTa;
e YCTHBIN OMNPOC CTYZeHTOB;
*  KOJIJTOKBUYM.

IIpomMeskyTouHasi arTecTamus IIPOBOAXUTCS B popMax:
e 9K3aMeH.

OO01jas  TPy/I0EMKOCTh OCBOEHHUSI AUCLUIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpamMMo# AWCIUITUHBI
TpeyCMOTPEHBI JIEKI[UOHHbIe 3aHATHS (34 4.), caMocTosITe/IbHast paboTa cryzeHTa (74 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
IIYCKOBBIE YCTAHOBKHU C HAK/TOHHBIM CTAPTOM

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO 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 Pexkomenjyemas 1ureparypa prn?{ZN;KOCTB’
Pa3gen 1. Oco0eHHOCTH MYCKOBBIX YCTAHOBOK C HAK/IOHHBIM CTApTOM.
A. Il. Maiurakos, P. B.
KpacuibHUKOB. . Pu3nyeckue
ocHoBbI nycka: CIT6.BI'TY
"BOEHMEX" um. 1. ®. YcTHHOBa,
YcioBus peanu3aliiy HaK/JIOHHOTO CTapTa. 2018 (1)
Knaccudukaiys v TpeboBaHus, MpebsBIseMble K 2
C. M. OynuH. . IIpoektupoBaHue
MyCKOBBIM YCTaHOBKaM C HAKJIOHHBIM CTapTOM pakerT.
MyCKOBBLIX YCTaHOBOK ISl
HakK/Io0HHOrO ctaprta paket: CII0.:
N3p-so BI'TY "BOEHMEX" um. 1.
®. YcruHoBa, 2023 (1)
Wroro no pa3geny 1 2
Pa3pen 2. HanipaB/isiroijye yCTpPOiCTBA MyCKOBbIX YCTAaHOBOK.
A. II. Maiurakos, P. B.
KpacunbHukoB. . dusnueckue
ocHoBsI mycka: CIT6.BT'TY
"BOEHMEX" um. . ®. YcTuHOBa,
2018 (2)
W3yyeHrie 0CHOBHBIX THUIIOB HaMPaB/ISIOLUX B.T. Mon6enkos, C. M. [IyauH. .
yCTpoucTB. CU-JIbl, JEMCTBYIOLMX Ha PAKeTy MpU 3alUTHbIe YCTPOUCTBA MyCKOBBIX
cTapTe, pacueT [JIMHHbI HAIIPABJIAIOIINX, ycranoBok: CITI6.BI'TY 12
06eCIeurBaroIyo 3a/JaHHYI0 CKOPOCTb PAaKeThI MpU "BOEHMEX" um. I. ®@. YcTHHOBa,
crapre. 2021 (1)
C. M. JynuH. . IIpoekTupoBaHue
MyCKOBBIX YCTAaHOBOK /151
HaK/JIOHHOro crapra paket: CII0.:
N3p-Bo BI'TY "BOEHMEX" um. .
®. YctuHoBa, 2023 (2)
Wrtoro no pasgeny 2 12
Pa3pen 3. O0ecnieueHue 0e3yjapHOro Cxo/a PaKeThl.
A. I1. Mawurakos, P. B.
KpacunbHukoB. . @usnyeckue
N3yyeHue MaTeMaTHUyeCKHUX MOZAeJiell IBUKeHUs ocHoBbI nycka: CTI6.BI'TY
"BOEHMEX" um. I. ®@. YcTuHOBa,
paKeTHl IPU Pa3IMYHBIX CII0CO0ax CXofia pakeThl C 2018 (3)
HarpasJISOLMX. YlapoornacHble TOUKU pPaKkeThbl U 12
o C. M. OynuH. . IIpoektupoBaHue
MyCKOBOW YCTaHOBKH. V3yueHne criocoboB
obecrnieueHust 6e3yJjapHOCTH CX0/la PAKeThI MyCKOBBIX yCTAHOBOK YT
’ HaK/I0HHOTO ctaprta paket: CII0.:
N3p-o BI'TY "BOEHMEX" um. .
@. YcruHoBa, 2023 (2)
Uroro no pa3geny 3 12
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Paszgen 4. YpaBHOBelIuBalOIye MeXaHNU3Mbl.

N3yueHne criocob0B pacueTa XapaKTepUCTHK
YPaBHOBELIMBAIOLIMX MEXaHU3MOB Pa3/IMUHOrO THTIA.

C. M. AynuH. . [TpoekTrpoBaHue
TMyCKOBBIX YCTAHOBOK /IS

N3yuenue nopsizika pacyeTa NMpyKUHHBIX U HakIoHHoro crapra paker: CII6.: 12
N3p-so BI'TY "BOEHMEX" um. .
MHeBMaTUUeCKUX yPaBHOBELIUBAKIINX MEXaHU3MOB. ®. Yerumosa, 2023 (3)
Wrtoro no paspeny 4 12
Paspen 5. . KunemaTyka IpMBO/I0B HaBeAeHHs.
B.T. Ton6enkos, C. M. [IyauH. .
3alUTHbIe YCTPONCTBA MY CKOBBIX
ycraHopok: CIT6.BI'TY
W3yuenne BAMSHYA NiepeMellieHUs Lie/d Ha CKOPOCTH U "BOEHMEX" nm. [T, ®. YcTuHoBa
YCKOpeHUs HaBeZleHusl. PacueT pasmepoB 30H 2021 (3) ’
TipeJie/IbHBIX CKOpoCTeli U ycKopeHuii. VzyueHue C. M. [Tyaun. . TpoeKTHpoBanue 12
0COOEHHOCTe! CONPOBOXK/AEHUS LIe/IM U YIIPEXKAEeHHOH ’ H&CKOBH); 'yCTaHOBOK s
TOUKH. HaKJIOHHOTO crapTa pakeT: CII0.:
N3p-so BI'TY "BOEHMEX" um. 1.
®. YcruHoBa, 2023 (3)
Wroro no pasgeny 5 12
Pa3pen 6. Harpysku npuBOOB HaBe/jeHH .
B. T Tonbenkos, C. M. [TyauH. .
3alUTHbIe YCTPOMCTBA MyCKOBBIX
ycraHoBok: CIT6.BT'TY
N3yuenne Harpy3ok npuBozioB HaBefieHus B pexxumax | "BOEHMEX" um. []. ®. YcTrHOBa,
CrieXKeHws1, TepeOpPOCKU U CX0fa pakeThl. M3yueHue 2021 (4) 12
a/rOPUTMOB pacueTa IpUBO/IO0B Oe3 MpeoOpa3oBaHMUs C. M. ynuH. . [TpoekTrpoBaHue
JIBVDKEHUS U C TPeo0pa30BaHUEM [IBYKEHUSI. MyCKOBBIX YCTaHOBOK JJI51
HAKJIOHHOTO cTapTa pakeT: CII0.:
N3p-Bo BI'TY "BOEHMEX" um. /1.
@. YctuHoBa, 2023 (3)
Wrtoro no paspeny 6 12
Pa3pen 7. . OnopHo-NIOBOPOTHEIE YCTPOMCTBA.
N3yueHue 0coGeHHOCTelN OMOPHO-TIOBOPOTHBIX C. M. [lyman. . TIpoeTuposane
YCTPOMCTB C 1|eHTPAIbHLIM OOEBBIM IITHIPEM, MPSIMbIM Hagggizizliécp;f:;:ggféﬁﬂ6 . 12
1 00paTHbIM BePT/IIOraMH. N3yuenune MeToAvK pacuera V31-80 BI'TY "BOEHMEX" i ]I,
3/1eMEHTOB 3TUX yCTPOMNCTB. ®. Yerunosa, 2023 (4)
Wrtoro no pazaeny 7 12
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
IIYCKOBBIE YCTAHOBKU C HAK/JIOHHBIM CTAPTOM

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta
*  YCTHBIH OMPOC CTYAEHTOB;
*  KOJ/UIOKBUYM;

e 5K3aMeH.

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 MpaBUILHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

YCTHBII 0IPOC CTY/IEHTOB

OTBeThI CTY/IeHTOB Ha BOIPOCHI IIperiofiaBareisi 110 MpoijeHHol TeMaTuKe. [TepeueHs 3a/iaBaeMbIxX
BOIIPOCOB BXOZUT B cocTaB YMK aucLunIvHel.
YcrenHbIM cUMTaeTCs NpaBU/bHBIE OTBeTHI Ha Oostee 70% 3afaBaeMbIX BOIIPOCOB.

KonnokBuym

TemaTvika ¥ BOTIPOCHI JJ151 KOJUVIOKBUYMOB IpeZicTaB/ieHsl B Y MK IHUCIMIIMHBI U SB/ISIOTCS CPefCTBaMU
KOHTPOJIs1 yCBOeHHs yueOHoro Marepuana (1-3) u (4-7) pa3zienioB IporpaMmbl AUCIUTUTHHEL
YcrenHbIM CUMTAETCS BLINOJTHEHNE KOJIOKBUYMa, eCJd [JaHbl IIPaBU/IbHBIE OTBeTHI Ha Oostee 75% 3aJaBaeMbIX
BOIIPOCOB.

JK3aMeH
K cpaue 5K3aMeHa [0IMyCKarOTCS TOJIBKO CTY[eHTHI, CAaBIINe KOJUIOKBUYMBL.
OK3aMeH 110 JAUCIUIJIMHE TTPOXOAUT B (JOPMe OTBETOB Ha BOTIPOCHI, YKa3aHHbIE B 3K3aMeHAI[MOHHBIX OuieTax.
KoMIuTekT 5K3aMeHal[MOHHBIX O1IeToB rpeActapied B YMK auciumiuabl. [IpUMEeHSIOTCS Cieyolye
KpUTepUH oLleHUBaHusl. [IpaBU/bHbIE OTBETHI Ha:
- 6onee 80% BOTIPOCOB - AB/ISIETCS OCHOBAaHHWEM [I7Isl TIOyUeHUs CTY/IEHTOM OL[eHKU «OTIMYHO»;
- (60-80)% BOMPOCOB - sIBJISIETCS OCHOBAHWEM /15 TTOJTyU€eHHs CTYIeHTOM OLIEHKH «XOPOLIO»;
-(40-60)% BOMpPOCOB - SIB/IIETCSA OCHOBAHUEM JJIs TI0/IyUeHHsl CTYIeHTOM OLIeHKHU «y[OB/IeTBOPHUTEIBHO»;
- meHee 40% BONPOCOB — SIB/ISIETCHI OCHOBAHUEM /IS TTOYUEHHUs CTYAEeHTOM OLIEHKH «HEY[OBJIETBOPUTE/IbHO.
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YCTHBIN
4 - Pazgen 1. Oco0eHHOCTH MyCKOBBIX 4 2 2 2 10 ompoc
YCTAaHOBOK C HAK/IOHHBIM CTapTOM.
CTY/IeHTOB
Pa3pen 2. Hanpas/isironiye ycTpoiicTBa YCTHBIR
4 7 AT 2 P ue ycrp 18 6 6 12 15 onpoc
IYCKOBBIX YCTAaHOBOK.
CTY/IeHTOB
Pazgen 3. O6ecneuenne 0e3ygapHoOro cxoja
4 7 18 6 6 12 15  |KomiokBuym
pakeThbl.
Pazpgen 4. YpaBHoBeniuBawmue YCTHbil
4 | 7 Aen 2. Jp ™ 6| 4 | 4 | 12 15 onpoc
MeXaHU3MBbl.
CTY/IeHTOB
Pa3pen 5. . KunemaTuka npuBojoB YCTHbIA
4 | 7 ACI 2. . PUBOA 6| 4 | 4 | 12 15 onpoc
HaBeJeHusl.
CTY/IeHTOB
YCTHBIN
4 7 |Pa3pesn 6. Harpy3ku npuBo/ioB HaBefieHus1. | 18 6 6 12 15 0IIpoC
CTY/IeHTOB
4 7 Pa3nejj 7. . ONOpHO-NIOBOPOTHBIE 18 6 6 1 15  |Komnokemym
ycTpoiicTBa.
Bcero 3a 7 cemecTp 108 | 34 34 74 100
Bcero mo gucIMninHe 108 | 34 34 74 100
14 21251




Kputepuu oneHuBaHus

IICK-3.3

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

Neo 4

Bonpocbl omkpbimozo muna:

Kakuie MHepLMOHHbIe CHJTBI MOTYT /IeiCTBOBATh Ha paKeTy IpH CTapTe BOBPeEMSI
HaBezleHus1?

Kakue ocHOBHbIe CIOC00bI 06ecriedeHns Oe3yjapHOCTH €X0/ja pakeTsl ¢ [TY?

Kakue npryyHbI 0Ka3bIBalOT BJMSIHUE Ha BO3MOXKHOCTh COyZlapeHust pakeTsl v ITY mipu
crapre?

[n1st yMeHbILIeHHs TPeHUS TOPLIEBBIX BUTKOB MPY)KHUHBI 0 KOPITyC 60HOMa, B KOTOPOM OHa
yCTaHOB/IeHa

Kaxoil Tun ypaBHOBelIMBalOLIMX MEXaHU3MOB, CHU/I0Basl XapaKTepUCTHKa KOTOPhIX
peryaupyercsi B 3aBUCUMOCTH OT UMc/a pakeT Ha I1Y, noaxoqut AJist IHeBMaTHyeCcKUX U
TIPY’KUHHBIX CHJIOBBIX aKKYMYJISITOPOB?

Kakune kuHeMaTrueckre cxemMbl IPUBOZOB HaBeZileHUs [1Y MMeroT NoCTossHHOe
repefaToyHOe OTHOLLEeHWe?

OTK/I0HEeHHe 0CH TOPH30HTA/JIbHOT'O HaBeZleHWs OT BePTUKAJ/IU MPHUBOAUWT K
BO3HUMKHOBEHHIO

B kaxoM ciiyyae CKOpOCTb COTIPOBOXK/|€HUS YIIPEXXeHHOW TOUKH IIPULe/TUBAHUS
OKa3bIBaeTCst 60JIbLIIe CKOPOCTH COTIPOBOXK/EHUH 1ie/Th?

Kakue fononHurtesibHble CUbl AeUCTBYIOT Ha [1Y B pexkrMe €Xofia pakeThl 10
CPaBHEHHIO C PeKUMaMU CJIe)KeHHsI ¥ TiepeOpOoCKu?

Mo Harpy3KaM, BO3HHMKAIOIIUM B PeXKUMe CX0/la PAKEThI, BEIOUpaeTcs
Bonpocbl 3akpbimo2o muna:
Cuna Kopuosvica Bo3HUKaeT:

Ipu mocTymarelbHOM IBUYKEHUH PAKeThl TI0 HalPaB/ISIOIIM;
INpu BpaijaTelbHOM JBM)KEHUH HaTPaB/ISIOLMX B BePTHUKaIbHOM TIJI0CKOCTH;
Ipu BpaijaTesbHOM JBW)KEHMH HalpaB/SIOLUX B TOPU30HTaIbHOM MJIOCKOCTY;

IIpu ogHOBpPEMeHHOM BpAIlleHWH HAIPaBJISOIIUX U TTOCTYTIaTe/IbHOM JIBYKEHUN
PaKeThI.

ITpu pa3HOBpPEMEHHOM Cxo/ie OyTre/iel ¢ HarpaB/ISIOIIUX TTOBOPOT PAKETHI MPOUCXO/IUT
3a CueT:

MomeHTa CU/IbI peakLiuy 3ajHero Oyres;
MowmeHTa Cubl TPEHUS;
MoOMeHTOB CuUJI TATU U Beca U3fjeus;

MoOMeHTOB CU/ TPeHHS U Beca U3Ziesusl.
ITpu BbIXOZE U3eus U3 TIyCKOBOM TPYOBI yapoonacHasi TOUKa Ha HeM HaxO[UTCS:

Ha KopMOBO#1 OKOHEUHOCTH U3/Ie/Hs;
Mesxay BeIyIIUMHU TI0SICAMH U3/IeHS;
Ha HOCOBO#t OKOHEUHOCTH U3/e/us;

B MmecTe KOHTaKTa BeylUX MOSICOB U3/eusl.
YTOOBI 3aITyCTUTH PAKeTy HAKJIOHHO HY>KHO 00eCIieunTh e€ TAroBOOPY)KeHHOCTh:
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Bonbiie 5;
Ot 3 510 5;
MeHnbliie 2.5;

Menrn1e 1.8.
JIuHeNHbBIN YKCIIeHTPUCUTET TATH JBUTaTe s PAKeThl;

ITpuBOAUT K YMEHBIIIEHUIO CyMMapHOW CHJTbI TPEHUST;
[IpuBOAUT K yBeTWYEHHUIO CYMMapHOW CHJIbI TPEHUST;
Hukak He W3MeHsIeT CU/bI TPEHUS;

[Mepepacripe/iesisieT CUIbI TPEHUS MEXY OyTrensiMu.

Kakue tursbl YPaBHOBEIIMBAOIINX MeXdaHKM3MOB MOXXHO MCIT0/Ib30BaTh Ha KOpaGEIIbeIX
ITyCKOBBIX YCTaHOBKaXx:

IIpy>kKvHHBIE TOJIKAIOIIIEro TUTIa;
[Tpy>kvHHbBIe TSHYIEro THIa;

I'py3oBele;

[THeBMaTUyeCcKue TOJIKAKOIIero Turlia.

Kakue u3 repeyrcieHHbIX YPAaBHOBEIIMBAIOIIUX Me€XaHU3MOB 00ecITeunBaroT I10/IHOe
TeopeTHueCkoe ypaBHOBEIINBAHHE:

[Tpy>XWHHBIE TSHYIIETO THIIa;
ITpy>kMHHBIE TOJKAIOLEro TUIIA;
[THeBMaTnuecKue TSIHYILETO TUIA;

[THeBMaTuueckue TOJIKAIOIIeTro TUIld.
Kakoii crioco6 3dKpeIvieHHs TOPLUEBBIX BUTKOB IMPY>XKWHBI TTOBBILIIAET eé YCTOI‘/JI'»II/IBOCTLZ

CBobogHOe 3aKperieHue;
3aleM/IeHHOe 3aKperlyieHUe;
[Togmneproe 3akperuieHue;

He BnusieT Ha yCTOHUMBOCTb.
Kakast KOHCTpYKIMsS TOpCMOHHOT'O YpaBHOBEIIMBAOIIIEr0 MexXaH1u3Ma JJoMycKaeT
OOJTBILIMIA yTo1 3aKPYTKY TIPH 3aJaHHOM YCHUJIUH:

INaxeT NpsIMOYTO/IbHBIX M/1aCTUH:
INonblii cTepskeHsb;
CI/IOLLHOM CTep)KeHb;

OauHoYHas TacTHUHa.
[TnaHeTapHble peyKTOPHI B TIPUBOJiaX HaBe[€HHUS IMyCKOBbIX YCTAHOBOK MPHUMEHSIFOTCS
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0 C/IeAyroLel IPUYMHE:

Hu3kasi cToumocTs;
Bonee Bbicokuii KIT/;
Heo6paTrMoCTh HamnpaB/IeHYsT ABWKEHUS;

HpOCTOTa 1 TeXHOJIOTUMYHOCTH B U3IOTOBJ/IEHHHA.
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