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
HekaH dakynbTeta

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

Hanpagnienue/cnenuaibHOCTb 24.05.01 ITpoekTHpOBaHHUe, NPOU3BO/ACTBO U IKCIL/TyaTallid pakeT U PaKeTHO-
MOATOTOBKU KOCMHYeCKHX KOMILJIEKCOB
Cnenuanu3anus/mpodunb/nmporpaMma ITycKoBbIe yCTPOWCTBA, TPAHCIOPTHO-YCTAaHOBOYHOE 000pyAOBaHUE H
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®dakybTeT A PakeTHO-KOCMHYeCKOH TeXHUKH
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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 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-03 — criocobHoCTh pa3pabarbiBaTh TeXHUUeCKHe 3a/laHusi Ha pa3paboTKy CHCTeM, MeXaHW3MOB U
arperaToB, BXOJSIIUX B IPOEKTHPyeMOe U3/e/re PaKeTHOTO UM paKeTHO-KOCMUYEeCKOT0 KOMITIeKca

@®opMHPOBaHHNIO KOMITETEHLIUI CITyKUT [JOCTIDKEeHHE CIIeAyIOIUX Pe3y/IbTaToB 00pa3oBaHMsI:
IICK-03
3HAHUA:
ycTpoiicTBa 1 ocobeHHOCTel QYHKLMOHMPOBAHUS Pa3/IMYHBIX Y37I0B U arperaToB IMyCKOBLIX YCTAaHOBOK
C HaKJOHHBIM CTAapTOM; CTPYKTYphl MyCKOBBIX YCTaHOBOK, COCTaB WX 3/1eMEHTOB U B3aWMOBJIMSHUE
APYT Ha
Jpyra Ux rapaMeTpoB; 0COOeHHOCTel KOHCTPYKIIMH Y3/I0B, arperaToB 1 CHCTeM ITyCKOBBIX YCTaHOBOK U
JeliCTBYIOLLMe HA UX HAarpy3Ku;;
YMeHus:
TeopeTHUEeCKH OTpe/ie/isiTb OCHOBHBIE TTapaMeTphl, XapakTepu3yoLie GyHKIMOHUPOBaHKE Y37I0B U
arperaTtoB  MyCKOBbIX YCTaHOBOK, a TakKXe TPOBOAWTb  pacuéT TMPOUYHOCTH  HeCyLIUX
MeTa/I/IOKOHCTPYKLUI 1
KHHeMaThyeCcKre Y CH/IOBble pacueThl 3/IEMEHTOB IPHBO/OB; aHA/IM3UPYsl pe3y/ibTaThbl BbIIOJTHEHHBIX

pacyéTos,

MPOBO/IUTh  BBIOOP  OMTHMAa/ib-HbIX TEXHUUECKUX pelleHWH TpU  TMPOBeIeHUHd  TPOEKTHO—
KOHCTPYKTOPCKHX

pa3paboToK B TpoLiecce MPOEKTUPOBAHUSL.;;

HAaeblKU:

aHaJv3a pe3y/IbTaToB pacueTa rapamMeTpOB y3/I0B U arperaToB MyCKOBBIX YCTaHOBOK C HAK/IOHHBIM
CTApTOM pakKeT C 1]eJIbI0 MPOBe/IeHNs PAI[OHAIBHOM KOMITOHOBKH BCETO 00LEKTA.;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuymnmuaa ITY CKOBBIE YCTAHOBKU C HAK/JIOHHBIM CTAPTOM siensiercs
TUCLIMTUTUHON YacTH, (popMHUpyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX OTHOILIEHUH 6;10Ka 1, mporpaMmbl
MOATOTOBKM M0 HanpaeiaeHuto 24.05.01 IlpoekmupoeaHue, npouzgo0cmeo u 3Kkcnayamayusi pakem u pakemHo-
KOCMUYECKUX KOMIN/1eKCOo8.

CogepkaHue JUCLUIUIVHBI SB/SeTCS JIOTUUueCKUM npopopkenrem aucuuiini: PU3NKA, OCHOBBI
IMTPOEKTNPOBAHVA PAKETHBIX 1 PAKETHO-KOCMMNYECKNX KOMIIVIEKCOB, BBICHIAS
MATEMATUWKA, COITPOTHUB/IEHUE MATEPUAJIOB, AETAJ/IN MAIIINH.

Copep>kaHue JUCLMIVIMHBI SIBJISIeTCS 0CHOBOM A1t ocBoeHus aucuuruivid: TUAPOOBOPYJOBAHUE
CTAPTOBBIX KOMIUVIEKCOB, IIOAT'OTOBKA K ITPOIOEAYPE 3ANIIUTBI N 3AINIATA
BBIIIYCKHOM KBAJIM®UKAIIMOHHON PABOTHI, ITPOEKTUPOBAHUE CTAPTOBBIX
KOMIUIEKCOB MOPCKOI'O BASUPOBAHUSA.

Hpe,ELBapI/ITEJILHLIe KOMIIeTEHILINH, CClJOpMI/IpOBaHHbIE y 06yqa}0Luer0CH A0 HauadJ/ia U3yuyeHusd AUCLHUTIINHBIL

¢ OIIK-1 — CrniocobeH PUMEeHSITh eCTeCTBEHHOHAYUHbIE U 00II[eMHXeHepHbIe 3HAHWSs, METO/IbI
MaTeMaTU4eCKOTo aHa/Ini3a U MOJIe/TMPOBaHUs, TEOPETUYeCKOTO 1 IKCITIePUMEHTAIbHOTO MUCC/Ie/[OBaHKS
JIUTSI pellieHNsT MH)KeHePHBIX 3a/1au TIpodye CCUOHA/TLHOMN IeATeTbHOCTU

¢ OIIK-5 — CriocobeH pa3pabarbiBaTh (pU3UUECKHE U MaTeMaTHyeCcKre MO/Ie/Id UCC/Ie/[yeMBIX MPOLIeCCOB,
SIBJIEHUI U 00BEKTOB, OTHOCAIIMXCS K TPO(heCCUOHATLHOM cdepe AesITe/TbHOCTH i PelleHUst
VH)XeHEepHBIX 3a/iau

e TICK-01 — CriocobeH ucnosb3oBatb CALS-TeXHO/OMUH U OTIPeeiATh BHELTHUH 001K U3/e/THH,
pa3pabaTbiBaTh COCTaB U 00HLEMHO-MACCOBbIE XapAaKTEPUCTHKU CUCTEM, MEXAaHHU3MOB U arperaros,
BXO/ISIIIINX B PAKETHBIM UM PAKETHO-KOCMUYeCKUM KOMILTEKC

¢ TICK-04 — CriocobeH pOBOAUTEL MaTeMaTHUeCKOe MO/Ie/TUPOBaHKe pa3pabaThiBaeMOro U3/e/Us U eT0
TO/ICUCTEM JIJIsl IPOTHO3UPOBAHUS (PYHKLIMOHUPOBAHUSI, ONITUMU3ALIUHU, OXKU/TaéMbIX PUCKOB 1
BO3MOXXHBIX OTKa30B



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 Pa3;1en 1. OcoGeHHOCTH MYCKOBBIX YCTAaHOBOK C HAK/IOHHBIM CTapTOM. OCHOBHbIE Y3/1bI Iy CKOBBIX 4 2 2 2 10
YCTaHOBOK, MX Ha3HaueHHe U 0COOEHHOCTH (yHKLIOHUPOBAHHUSL.
Paspen 2. Hanpap/siomnye yCTPOHCTBa MYCKOBBIX YCTAHOBOK. BecoBble 1 MHEPLIMOHHbIE CHJIbI,
4 7 [leHCTBYIOLIME TIPH CTapTe. PacyeT cun TATH ABUrareisi U TpeHusi Oyreseit. PacueT fiuHbI 18 6 6 12 15
Harpas/IAOLINX.
Paspen 3. OGecneueHne Oe3ygapHoro cxofa pakerbl. CTapT ¢ pasHOBPEMEHHbBIM CX0Z0M Oyreneit
4 7 pakeThI C Harpas/sioIX. CTapT ¢ 0/HOBPeMeHHBbIM CX0Z0M Oyresieil pakeTsl ¢ HanpaB/stoLUX. CTapT 18 6 6 12 15
Ha Be/IyLLJMX T0sICKaX PaKeTbl U3 MyCKOBOM TPyObl.
4 7 Paspend4. Yp 3Mbl. YPaBHOBEILMBaKOLIe MeXaHU3Mbl TSAHYLLero TUIa. 16 4 4 12 15
YPaBHOBELLIMBalOLLlMe MeXaHHW3MbI TOJIKaloILero Turia.
4 7 Pa3pen 5. KuHeMaTnKa npuBojioB HaBeAeHusl. Clie)xeHHe 3a BO3AYIIHON Le/Tbt0, 30HbI Tpe/ieTbHbIX 16 4 4 12 15
CKOPOCTe# M YCKOpeHui. Pe)XXxuMbl BU3MPOBaHUS Lie/d U YTIPEK/JeHHON TOUKH.
4 7 Pasaen 6. Harpy;lm NPpHUBO/0B HaBe/leHUs. Harpy3Kn TIpUBO/ia BEPTUKA/IbHOT'O HaBeJleHU . Hal"pyBKl/I 18 6 6 12 15
TIpUBO/ia TOPM30HTA/ILHOI'O HaBeJeHus. HpOEKTldeBO‘{HbIl‘;l pacyeT Npy¥BOJOB HaBeJeHHUs.
4 7 Paspen 7. OnopHO-NOBOPOTHBIE YCTPOHCTBA. THITBI H 0COGEHHOCTH OTIOPHO-TTOBOPOTHBIX YCTPOMCTB. 18 6 6 12 15
PacuerHble ciryyan paboThl [1APOBOrO roroHa. Pacyet poiMkoB G0€BOro WITHIPS 1 MAMEPHHLIEB.
Bcero 3a 7 cemecTp 108 34 34 74 100
Bcero no gucuumninHe 108 34 34 74 100
3.2. CamocrosTeibHas pabdora crygenrta (CPC)
Homep n
Ne HauMeHOBaHHe Oo0nemMm,
Copep)xaHue yueGHOro 3ajaHus
n/n pasjena 4JacoB
JUCLUAITAHBI
Pazgen 1.
OcobeHHOCTH YcnoBus peany3arii HAKJIOHHOTO cTapTa. Knaccudukarys u
1  |myCcKOBBIX YCTaHOBOK [ TpebOBaHMs, MPebAB/SIEMbIE K MTyCKOBLIM YCTAaHOBKAM C HAaK/IOHHBIM 2
C HaK/IOHHBIM CTapTOM paxer.
CTapTOM.
Pasgen 2.
Hampasnsrowmpe N3yuyeHre 0CHOBHBIX TUIOB HampaBJIsIOLUX YCTPOHCTB. CU-Jibl,
2  |ycTpoiicTBa JeHiCTBYIOLLIMX Ha pakeTy MIPU CTapTe, pacyeT JJIMHHbI HallpaB/IsIFOLIUX, 12
[Ty CKOBBIX 00eCreunBaroIy10 3a/JaHHYI0 CKOPOCTh PaKeThI P CTapTe.
YCTaHOBOK.
Pazpen 3. N3yuyeHne MaTeMaTH4YeCKUX MoZesieli IBU)KeHHUsI PaKeThbl TPy
3 Ob6ecrieueHue Pa3IMYHBIX CTI0CO0AX CX0/la PAKeThI C HAIlIPABJISIONINX. Y/IapOoIacHbIe 12
0e3yZapHOro Cxo/la |TOYKH pakKeThl M MyCKOBOH YCTaHOBKHU. V3yueHue crioco6oB
PaKeThI. obecrnieueHust 6e3yJapHOCTH CXO/la PAKEThIL.
Paspen 4. N3yuenue criocob0B pacueTa XapaKTepUCTHK YPaBHOBEIIMBAIOLIUX
4  |YpaBHOBelIMBaIINe MeEXaHU3MOB Pa3IMYHOrO TUIa. M3yueHue ropsizika pacueTa 12
MeXaHH3MBbI. MIPY>KUHHBIX U THEBMaTUUYeCKUX YPaBHOBEILNBAIOIINX MeXaHU3MOB.
Paspen 5. W3yuenue BiusHUS NlepeMelLeHus e/ Ha CKOPOCTY M YCKOPeHUsI
5 Kunemaruka HaBefeHUs1. PacueT pa3MepoB 30H Ipeie/IbHBIX CKOpOCTel 1 12
TPUBO/ OB yckopeHui. 3yueHre ocobeHHOCTelH COMPOBOX/EHUS TIe/N U
HaBe/leHus. YOPEXXJEeHHON TOUKHU.
M3yueHue Harpy3o0K IPUBO/IOB HaBe/leHUSI B Pe)KUMaxX CIeKeHUS
Pa3zpen 6. Harpysku Y py PHBOZ A P ’
6 |mpuBogon nepeOPOCKHU U €X0/ja pakeThl. V3yueHre arTOPUTMOB pacyeTta 1
MIpUBOZIOB Oe3 MpeoOpa30BaHus IBMXKEHUS U C Ipeobpa3oBaHreM
HaBeJeHus.
JBYDKEHUS.
Pazzen 7. OnopHo-  [MI3yueHue 0coOOEHHOCTEN OMIOPHO-TIOBOPOTHBIX YCTPOKUCTB C
7  |IOBOpPOTHBIE L[eHTPAJIbHBIM OOEBBIM IITLIPEM, MPAMBIM U 0OPATHBIM BEPT/IFOTaMHU. 12
YCTpPOICTBa. N3yuyeHne MeTOAUK pacueTa 3/1eMeHTOB 3TUX YCTPOUCTB.
6 21236




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, 1. pec.

3. B. I. Ton6enkos, C. M. [IyauH. . 3alUTHbIe YCTPOHCTBA MyCKOBBIX ycTaHOBOK. CIT0.BI'TY
"BOEHMEX" nm. []. ®@. YctrHoBa, 2021, 34 3K3.

4. C. M. [IyauH. . [IpoeKTHpOBaHUe MyCKOBBIX YCTAHOBOK /ISl HAKJIOHHOTO cTapTta pakeT. CI16.: 31-Bo
BI'TY "BOEHMEX" um. []. ®. YcrtuHoBa, 2023, 26 3K3.

5.2. JloronHUTeNbHASA TUTeparypa o JUCLUIUIVHE:
He Tpe0yeTcs.

5.3. Ilepuoguyeckue U3gaHus:
He TpeOyoTCs.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHBIE OMO/THOTeUHbIE CUCTEMBI:

1. https://urait.ru/ — I'maBHast — O6pa3oBatenbHas ratdopma FOpaiit. [Is By30B U CCY30B.;
2. https://e.Janbook.com/ — 3BC JlaHb.

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. 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
TIO/ITOTOBKY T10 HaripaBieHuto 24.05.01 IIpoekmupogaHue, npou3go0cmeo U 3Kcnayamayusi pakem u paxkemHo-
KOoCMUUecKux komnaekcos. [lucuurivHa peanusyercs: Ha akynbrete A PakeTHo-KocMuueckoit TexHuku BI'TY
"BOEHMEX" um. [1.®. Ycrurosa kadeapoii A4 CTAPTOBBIE U TEXHUYECKUE KOMITJIEKCHI PAKET
N KOCMUUYECKUX ATITTAPATOB.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
TTCK-03 criocobHOCTh pa3pabarhiBaTh TEXHUUECKHUE 33/JaHUS HA pa3paboTKy CUCTeM, MEeXaHHU3MOB U arperaros,
BXOZALLIMX B [IPOEKTUPYEMOe U3/ie/iie PaKeTHOrO WA PaKeTHO-KOCMUUYEeCKOI'0 KOMIL/IEKCa.

CopeprkaHre JUCLUTIIMHBI OXBaThIBaeT KPYT BOTIPOCOB, CBSI3aHHBIX C IPOEKTUPOBAaHUEM ITyCKOBBIX YCTaHOBOK
DAaKeTHbIX KOMIUIEKCOB, a HWMEHHO: 1) 3HAaKOMCTBO C Ha3HaueHWEeM, CTPYKTYpOW U OCOOEHHOCTSIMHU
(YHKLIMOHMPOBAaHWSI Pa3/IMYHbIX 3/IeMEHTOB W arperatoB, UMEIOIMXCS Ha IyCKOBOHM YCTaHOBKe; 2) aHalW3
BO3MOXKHBIX TEXHUYECKHX pelleHWd, KOTOpble MOTYT OBITh peayr30BaHbl B TPOLECCe MPOEKTHPOBaHUS; 3)
aHa/lM3 Harpy3oK, JeHCTBYIOIIMX Ha 3JeMeHTbl W y3/bl MyCKOBOW YCTAHOBKM, W M3yueHWe METOAUK AJisi
pacuéTa 3TUX Harpy3oK B ITpolLiecce MPOeKTUPOBaHUs; 4) n3yueHne KOHCTPYKLMNA OT/e/IbHBIX y37I0B U CHUCTEM,
BXOJIAI[UX B COCTAB MyCKOBOHM YCTaHOBKH, U 0COOEHHOCTEH UX PabOoTHI.

HporpaMMoﬁ AUCHUTT/IMHBI TIPEAYCMOTDEHBI C/IeAYIOLIKe BUADBI KOHTPOJIA:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e  YCTHBIM OIIPOC CTY/I€HTOB;
*  KOJJIOKBUYM.

HpOME)Ky'TO‘lHaH dTTecTalus rMpoOBOJUTCA B CbOpMaXI
¢ D3K3dMeH.

OO01jast  TPYZI0EMKOCTh OCBOEHHSI UCIUIUIMHBI cocTaBiaser 3 3.e., 108 u. TIporpamMmoil AWCIUTUTHHBI
TpelyCMOTPEHHI JIEKI[UOHHbBIe 3aHATHs (34 41.), caMocTosTebHast pabora cryaeHTa (74 u).

10



TEXHOJ/IOI'U 1A ®0O

IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
IIYCKOBBIE YCTAHOBKHU C HAK/TOHHBIM CTAPTOM

PMbI OBYYEHIA

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.

HaumeHoBaH#e paboTbI Pexkomenjyemas 1ureparypa prm::véKOCTb’
Pa3gen 1. Oco0eHHOCTH MYCKOBBIX YCTAHOBOK C HAK/IOHHBIM CTApTOM.
C. M. ynuH. . IIpoektupoBaHue
MyCKOBBIX yCTaHOBOK /IS
HaKJIOHHOTO ctapTa pakeT: CII0.:
N3p-so BI'TY "BOEHMEX" um. .
®. YcruHoBa, 2023 (1)
B. T Tonbenkos, C. M. [TyauH. .
YcioBus peanusaliiy HaK/IOHHOTO CTapTa. 3alUTHBIE YCTPOMCTBA MTyCKOBBIX
Knaccudukaiys v TpeboBaHus, MpeabsBIseMble K ycranoeok: CIT6.BI'TY 2
MYCKOBBIM YCTaHOBKAaM C HAKJIOHHbIM CTApTOM pPakKeT. "BOEHMEX" um. I. ®@. YcTuHOBa,
2021 (2)
A. Il. Maiurakos, P. B.
KpacunbHukos. . @usnyeckue
ocHoBeI mycka: CIT6.BT'TY
"BOEHMEX" um. [I. ®. YcTrHOBa,
2018 (1)
Wroro no pa3geny 1 2
Pa3zpaesn 2. Hanpas/isilomye yCTPOMCTBA IYCKOBBIX YCTaHOBOK.
W3yyeHrie 0CHOBHBIX THUIIOB HaMPaB/ISIOLUX C. M. ynuH. . [TpoekTrpoBaHue
yCTpoucTB. CU-JIbl, JEMCTBYIOLMX Ha PAKeTy MpU MyCKOBBIX YCTaHOBOK JJI51
cTapTe, pacyeT JJIMHHBI HallPaB/ISIOLUX, HAKJIOHHOTO cTapTa pakeT: CII0.: 12
obeCrneunBaroIyo 3a/JaHHYI0 CKOPOCTh PAKeThI TIPU N3p-so BI'TY "BOEHMEX" um. 1.
cTapre. ®. YctuHoBa, 2023 (2)
Wrtoro no pasgeny 2 12
Pazgen 3. O0ecrieueHune 0e3yAapHOro cXoJa PaKeThl.
N3yueHne MaTeMaTHueCKUX MoZesieit IBUKeHUsT C. M. Aynus. . [TpoektrpoBaHue
PaKeThI TPU Pa3/IMYHBIX CITOCO0axX CXOfla pakeThl C MyCKOBBIX yCTaHOBOK /IS
Harpap/IsIOIIUX. Y/lapooIiacHble TOUKU pakeTbl U HakK/JIOHHOro crapra paket: CII0.: 12
MyCKOBOW YCTaHOBKH. V3yueHre criocoboB Ns3p-go BI'TY "BOEHMEX" nm. [I.
obecrieueHus 6e3yIapHOCTH CXOZIa PAKETHI. ®. YcruHoBa, 2023 (2)
Wroro no pa3zeny 3 12
Pazgen 4. YpaBHoBenIuBawIiye MexXaHU3Mbl.
H3yueHure criocob0B pacueTa XapaKTepUCTHK B. I. onGenkos, C. M. IynuH. . 12
YPaBHOBEIIMBAIOL[UX MEXaHU3MOB Pa3/IMUYHOrO TUIIA. 3alUTHBIE YCTPOMCTBA MTyCKOBBIX
N3yuenne nopsiika pacueTa Npy>KUHHBIX U ycraHoBok: CIT6.BI'TY
THEBMAaTUUeCKUX YPaBHOBELIUBAOIUX MEXaHNU3MOB. "BOEHMEX" um. I. ®. YcTuHOBa,
2021 (2)
C. M. ynus. . [IpoektrpoBanue
MyCKOBBIX YCTaHOBOK JJIs1
HaK/IOHHOTO ctapTa pakeT: CII6.:
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N3a-Bo BI'TY "BOEHMEX" um. [1.
®. YcruHoBa, 2023 (2)

Wroro no pasgeny 4 12
Paspen 5. KuHemaTrnka NpyBOAOB HaBe/eHHsI.
N3yuenue BiusiHus nepeMeltieHus ey Ha ckopoctu ¥ | C. M. [lyauH. . IIpoekTtupoBaHue
yCKOopeHUs HaBefleHUs1. PacueT pa3MepoB 30H MyCKOBBIX yCTaHOBOK ZJIs1
TripefieTbHBIX CKOpPOCTeii U ycKopeHul. M3yueHue HakK/IoHHOro crapta paket: CII0.: 12
0COOeHHOCTel CONPOBOXKAEHUS LIe/IU U yripexkaeHHon | M3a-so BI'TY "BOEHMEX" um. /1.
TOUKH. @. YcruHoBa, 2023 (3)
Wroro no pasgeny 5 12
Paszgen 6. Harpy3ku npuBo/i0B HaBeAeHH .
C. M. ynus. . [IpoexktrpoBanue
N3yuenne Harpy30K NpHBOJOB HaBe/leHUs B peXKUMax
MyCKOBBIX YCTaHOBOK J/IsI
C/ie>KeHws1, TepeOpPOCKU U CX0fa pakeThl. M3yueHue . CII6.:
a/rOPUTMOB pacueTa IpUBO/OB Oe3 rmpeobpa3oBaHMs HAKJIOHHOIO CTapra paker: CI10.: 12
BIDKEHHS U C TIpe0Opa30BaHUEM [IBIKEHUS Vp-80 BI'TY "BOEHMEX" M. /1.
A peobp A : ®. YeruHoBa, 2023 (3)
Urtoro no pasgeny 6 12
Pa3gen 7. OnopHO-IOBOPOTHBIE YCTPOWCTBA.
N3yueHne ocobeHHOCTel OTTOPHO-TTOBOPOTHBIX C. M. llypus. . TIpoekTuposanie
. MYCKOBBIX YCTaHOBOK JJI51
YCTPOMCTB C L|eHTPaIbHbIM O0EBBIM IITHIPEM, MPSIMbIM . CII6.:
1 00paTHBIM BepT/itoraMu. M3yyeHre MeTOAVK pacueTa HAK/OHHOTO CTapra paker: CI10.: 12
N N3p-so BI'TY "BOEHMEX" um. .
5JIeMEHTOB 3TUX YCTPOMCTB. ®. Yerumosa, 2023 (4)
Wrtoro no paspeny 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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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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YCTHBIN
4 7 Pazgen 1. Oco0eHHOCTH MyCKOBBIX 4 2 2 2 10 ompoc
YCTAHOBOK C HAK/IOHHBIM CTapTOM.
CTY/IeHTOB
Pa3pen 2. HanpaBisiomiue ycTpoiicTBa YCTHbil
4 7 AeIE = P tiue yerp 18 6 6 12 15 orpoc
MYCKOBBIX YCTaHOBOK.
CTY/IeHTOB
YcTHBIN
4 7 Pazgen 3. O6ecneuenne 0e3yfapHoro cxoja 18 6 6 12 15 omnpoc
pakeThbl. CTY/IeHTOB,
KonnokBuym
Pa3pen 4. YpaBHOBemIMBaKIye YCTHbil
4 | 7 Aenr 2. Jp ™ 6| 4 | 4 | 12 15 ompoc
MeXaHHU3MBI.
CTY[EeHTOB
Pa3pen 5. Kunemaruka npuBojoB YCTHbil
4 | 7 AT 2. PUBOA 6| 4 | 4 | 12 15 ompoc
HaBeJleHusl.
CTY[EeHTOB
YcTHBIM
4 7 |Pa3gen 6. Harpy3ku npuBojjoB HaBefeHus. | 18 6 6 12 15 onpoc
CTY[EeHTOB
YcTHBIN
4 7 Pa3ne13 7. ONopHO-II0BOPOTHLIE 18 6 6 12 15 onpoc
ycTpoiicTBa. CTY[EeHTOB,
KomnnokBuym
Bcero 3a 7 cemectp 108 | 34 34 74 100
Bcero no aucurinae 108 | 34 34 74 100
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Kputepuu oneHuBaHus

IICK-03

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

Ne 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?

JIn1s1 yMeHbILIeHHs TPeHUs TOPLIEBBIX BUTKOB MPY)KHHBI 0 KOPITyC 60HOMa

Kakoti Tv ypaBHOBeIIIMBAIOLMX MeXaHU3MOB, CU/IOBasi XapaKTePHUCTHKA KOTOPBIX
perynvpyeTcs B 3aBUCHMOCTH OT urcia pakeT Ha [1Y, nogxoaut A/isi THeBMaTU4YeCKUX U
TIPY>KUHHBIX CUIOBBIX aKKYMY/ISITOPOB?

Kakune kuHeMarrueckue cxembl IPUBOAOB HaBeAeHMs [1Y MMerOT MOCTOsIHHOE
repesaTOYHoOe OTHOLIeHWe?

OTK/IOHEHUEe OCH TOPKU30HTA/IbHOI'O HaBe/leHWA OT BePTHUKAJ/IU IIPUBOAUT K
BO3HHMKHOBEHHIO

B kakoM ciryuae CKOPOCTb COTIPOBOXK/IEHUST YITPeXKIeHHOW TOUKU TIPUL{eTBaHUs
OKa3bIBaeTCsl OOJIbITIE CKOPOCTH COTIPOBOXK/IEHUU 1€JTH?

Kakue mononHuTesibHbIe CUITBL eMCTBYIOT Ha [1Y B peskuMe cxoJja pakeTsl T10
CPaBHEHUIO C PeXXUMaMHU CJIEXKEHUS U TepedpoCcKu?

Mo Harpy3KaM, BO3HHMKAIOIIUM B Pe)KHMe CX0/la PAKEThI, BEIOUpaeTCst
Bonpocbl 3akpblmozo muna:
Cuna Kopuonvica BO3HUKAeT:

Ipu mocTynarebHOM ABUKEHUH PaKeThl TI0 HalpaB/ISIOIINM;
[pu BpailjaTeTbHOM ABMKEHUU HAIPAB/ISIOLIMX B BePTUKAILHOM TIJI0CKOCTH;
ITpu BpaijaTe/TbHOM JBV>KEHUH HATPaB/ISIONIUX B TOPU30HTATBHOMN TJIOCKOCTH;

IIpu ogHOBpeMeHHOM BpallleHWH HalpaBJISIOIIUX U TTOCTYTIaTe/IbHOM JIBYKEHUH
paKeThbI.

ITpu pa3HOBpPeMEHHOM Cxo/ie Oyre/iei ¢ HarpaB/ISFOIIUX TIOBOPOT PAKETHI POUCXO/UT
3a CueT:

MowmeHTa CU/TBI Peakiuy 3a7iHero Oyreris;
MowmeHTa CU/Tbl TPEHNS;
MoMeHTOB CU/ TSITU U Beca U3JeNus;

MoOMeHTOB CuJI TPEHUS U Beca U3JesTusl.
ITpH BBIXOZie U3ZeNVsi U3 TyCKOBOW TPYOBI yZiapooracHasi Touka Ha HeM HaXOZAWTCS:

Ha xopmMoBOli OKOHEUHOCTH U3/e/us;
Mesxay BeIyILLIUMHU T10SICAMH U3/IeHS;
Ha HoCOBO} OKOHEUHOCTU U3/Ie/Hs;

B MecTe KOHTaKTa BeZyLIMX [10SCOB U3/eNHsl.
YT0OBI 3aITyCTUTH PAKeTy HAKJIOHHO HY>KHO 00eCIieunTh e€ TAroBOOPYKeHHOCTh:

Bonbiie 5;
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ot 3 fo 5;
Meumnrlire 2.5;

Mesnsite 1.8.
JIMHeWHBIN IKCLIEHTPUCUTET TSITH /IBUTATeJIsl PAKeThI;

IIpuBOAUT K yMEHBIIEHUIO CyMMapHOW CHJIbI TPEHUS;
[TpuBOAWT K yBeJIMUEHHIO CYMMapHO! CHJIbI TPEHHUS;
Hukak He M3MeHsIeT CU/bI TPEHUS;

IMepepacripe/iesisieT CUIbI TPEHUS MEXIY Oyre/siMu.
Kakue TUIMbI ypaBHOBEIITMBAIOIIUX MEXAaHU3MOB MO>KHO UCITO/Ib30BaTh Ha KOpabeIbHbIX
MyCKOBBIX YCTaHOBKAX:

[py>kKuHHBIE TOJIKAIOIIIEro TUTIa;
[Tpy>kvHHBIE TSHYLIETO THIIa;

I'py3oBele;

ITHeBMaTuueckue TOJIKAIOII[ero TUIld.

Kakwe 13 niepeurc/ieHHbIX YPaBHOBEIIMBAIOIINX MEXaHH3MOB 00eCIeurBaroT MOJTHOe
TeopeTHYeCKOe YPaBHOBEIIMBAHHE!

[Tpy>kuHHbIe TSHYLEro THUIa;
[py>KuHHBIE TOJIKAIOIIIEro TUTIa;
[THeBMaTHueCKue TSIHYLLErO TUIIa;

[THeBMaTUuecKue TOJIKAIOIIero Turld.
Kakoii criocod 3adKpervieHHs TOPLEBbIX BUTKOB IMDY>KWHBI ITOBBILIAeT eé YCTOﬁ‘JI/IBOCTBZ

CBo0o/IHOE 3aKpeIlIeHue;
3alemsieHHOe 3aKperieHue;
[Topneproe 3akpernieHue;

He BrusieT Ha yCTORUMBOCTb.
Kakasi KOHCTpPYKIIYsl TOPCMOHHOTO YPABHOBEIIIHMBAIOIIEr0 MexaHu3Ma /10Ty CcKaeT
OOJTBILINIA yroJT 3aKPYTKY TP 3aJJAHHOM YCHJTHU:

INakeT NpsIMOYTO/IbHBIX MIACTHH:
[Tosnelii cTep)KeHb;
CII/IOIIHOM CTepyKeHb;

OprHOYHas MaCTHUHA.

[TnaHeTapHble pelyKTOpPbI B [IPHUBO/AX HaBeJeHHs! IyCKOBbIX YCTAHOBOK IPUMEHSIIOTCS
10 C/IeAyIoLel IPUYMHE:

16



Hwuzkas cToumocCTs;
Bonee Boicokuii KI1/1;
HeobpaTtuMocCTh HarpaBieHus! JBIKEHHS;

HpOCTOTa K TeEXHOJIOTMYHOCTH B M3TrOTOBJ/IEHHUH.
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