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.
(mopmumch) DdUO
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
AT'PEI'ATBI CTAPTOBOI'O ObOPYIOBAHUSA

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
NOATOTOBKH CpeAcTBa 00C/TY)KMBAaHHA CTAPTOBBIX KOMILJIEKCOB

YpoBeHb BbICIIIEr0 00pa3oBaHUs Coenpanurer

®opma obyueHHs OuHas

®dakybTeT A PakeTHO-KOCMHYeCKOH TeXHUKH

Beinyckaromas Kadeapa A4 CTAPTOBBIE I TEXHUYECKHMNE KOMIUVIEKCBI PAKET 1

KOCMMWYECKUX AIITTIAPATOB
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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 I TEXHUYECKWE KOMITJIEKCHI PAKET U
KOCMUMYECKUX ATITTAPATOB
Oynun Cepreit MuxaiiioBuY, K.T.H., JOLIEHT, ZIOLIEHT

[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
AI'PET'ATBI CTAPTOBOI'O OBOPYJOBAHUSA

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-08 — crnoco6GHOCTh pa3pabaTbiBaTh KOHCTPYKLMU TYCKOBBIX YCTPOMCTB, TPAHCIIOPTHO-YCTaHOBOYHOTO
000pyZOBaHUs, CUCTEM 3alpaBKM KOMIIOHEHTaM{ TOIMJIMBA W C’KaTbIMU ra3aMd W CHUCTeM OOCITy>KWBaHUS

PakeTbl Ha CTAPTOBOM KOMILJIEKCE

DOpPMUPOBAHHIO KOMITETEHITUH CITYXKUT IOCTKEHUE CJIeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-08
3HAHUA:
YcTpoiicTBa KOHCTPYKLUH pa3/IMuHbIX arperaTos, y3/I0B U CUCTeM, BXOASILMX B COCTaB
Ha3eMHOT0 000PY/I0BaHUs CTAPTOBBIX KOMIUIEKCOB, U MX (DYHKI[UOHHUDOBAHHE;;
YMEeHUS:
Wcnone3ys usydyeHHble MeTOAUKM PacuéTa, TeOpeTUYeCKY ONpe/ie/IiTb OCHOBHBIE TTapaMeTpBbl,
XapakTepu3ytolue (GyHKIIMOHUPOBAHUE arperaroB CTapTOBOTO OOOPY/I0BaHMs, a TaKXKe MPOBOJUTH
pacuér
TPOYHOCTU HeCYLIUX MeTa/IJIOKOHCTPYKLUHI U 37IeMeHTOB TIPUBOZOB 3TUX arperaros;;
HAaeblKU:
Pa3smelrieHust ¥ opraHy3aliy paboThI CTieldaJbHOTO TEXHOIOTHUeCKOTO 000PYA0BaHUS [/ Ha3eMHON
IOArOTOBKY pakeTel U KA Ha TeXHUYeCKOM M CTapTOBOM KOMIUIEKCax.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuminaa ATPET'ATBI CTAPTOBOI'O OBOPYJOBAHWS siBasieTCst AUCLUIIIMHON YacCTH,
(opmupyemoii yuacTHUKaMH 00pa30BaTe/IbHBIX OTHOIIEHH# 6/10Ka 1, TporpamMMbI MOATOTOBKU 110
HarpasiieHuto 24.05.01 IIpoekmupogaHue, npou3800Cmeo U 3KCnayamayusi pakem u pakemHo-KOCMUUECKux
KOMN/€eKCo8.

CogepxaHve [UCLMIUIMHBL ~ SB/SETCA JIOTUUeCKMM npopopkeHrem  aucuuiivH:  BBICHIASA
MATEMATUKA, ®N3UKA, COIIPOTUB/IEHUE MATEPUAJIOB, JAETA/IN MAIINH,
MATEPUAJIOBEJEHUE.

CopepXaHue [UCLWIUIMHBL SIBJISIETCSI OCHOBOW [JJIsl OCBOEHUs JUCLIUILINH: HOI[FPTOBKA K
IMPOOEAYPE 3AIINTHI 1 3AHINTA BBIIYCKHOU KBAJIMOUKAIIMOHHOU PABOTBHI,
IMPOEKTNPOBAHUE CTAPTOBBIX KOMIIVTIEKCOB CTPATETMTUECKOI'O HASHAYEHUSI.

ITpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHBIE ¥ 00yUaroIierocs A0 Havyana U3yuyeHHst AUCLUTUIHBL:

¢ OIIK-1 — CniocobeH NpUMeHsTh eCTeCTBeHHOHAYUYHbIe U 001lenH)KeHepHbIe 3HaHUs1, METOAbI
MaTeMaTH4yeCKOro aHa/ln3a U MOZle/TMPOBaHus, TeOPETUYeCKOTO U SKCIIePUMEHTA/ILHOIO UCC/Ie/JOBaHNUS
[U1s1 pellieHNsI MH)KeHePHbBIX 3a/iau IpodeCcCOHaIBHOM JesaTe/lbHOCTH

e OIIK-5 — CriocobeH pa3pabarbiBath (hpu3MueCcKre ¥ MaTeMaTHuecKre MOJe/Ii UCC/le[yeMbIX MPOL{eCCOB,
sIBJIEHUH U 00BEKTOB, OTHOCSILMXCS K TIPOoheCCHOHATBHOM cdepe JesiTelTbHOCTH [JiJisl PelleHHst
VH)XeHepHBIX 3a/iau

¢ TICK-04 — CriocobeH NpOBOAXUTL MaTeMAaTHUUeCKOe MO/Ie/THPOBaHKE pPa3pabaThiBAeMOro U3/e/INs U ero
TIOZICUCTEM [i/151 [IPOrHO3MPOBaHUs (PyHKLIMOHMPOBAHKS, ONITUMU3ALUY, OXKHaeMbIX PUCKOB U
BO3MOJKHBIX OTKa30B

¢ TICK-07 — CniocobeH pa3pabaTbiBaTh U BHE/PSATH B TIPOU3BO/ICTBO HOBbIE KOHCTPYKI[MOHHKIE
MaTepua/ibl ¥ TeXHOJIOTMYeCKre IIPOLeCChI



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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5 9  |Pasmen 1. CocraB u CTpYKTypa CTapToBoro 06opysoBanus. . COCTaB 1 CTPYKTypa CTapTOBOTO 4 2 P 2 10
06opyz0BaHuUsI.
5 9 Paspen 2. 3anp 00opys PaKeTHBIX KomIiekcoB. Knaccudukaiys v TpebGoBaHus 18 6 6 12 15
HPI/IHL[HHI/IEU'I]:H])IE CXeMBbl 3arpaBKu.
5 9 Paspen 3. KpuorenHsie KOMIOHeHThI TommuBa. Crioco0bl XpaHeHHs! ¥ Mepeox1axjeHust TUribt 18 6 6 12 15
XpaHunuiy TrUoBble KOHCTPYKLUK pe3epByapoB U TpyO.
5 9 Pa3spgen 4. . Pacuer 3anpaBouHbIX emMKocTeid. EMKOCTH /1151 BbITeCHUTE/IbHOM CUCTEMbI MOfaun 16 4 4 12 15
Emkoctu A1 HACOCHOU CHUCTEMBI ITOAAYH.
5 9 Paspen 5. anpilsnnqecxnﬁ pacueT MarucTpasei. PacueT BbITeCHUTE/ILHOW CHCTEMBI 3alPaBKU 16 4 4 12 15
PacueT HacOCHO# CHUCTeMBbI 3arpaBKU.
5 9 Pa3paen 6. Cucremsl go3upoBanusi. Crioco6bl U CxeMbl BHYTPEHHEro /1031poBaHusi Crioco6bl U CXeMbl 16 4 4 12 15
BHELIHEero J031UpOBaHUA.
Pa3pen 7. TpancnopTHoe oG6opyaoBanue. TpeboBaHus K TPAaHCIIOPTHOMY 000pYy/{OBaHHUIO U €ro
5 9 K/1acchuKaLys JBIKyILMe CHIBI ¥ CHIBI COTIPOTUB/IEHNS], ;THaMUYeCKuii (akTop XapaKTepucTHKa 20 8 8 12 15
JIOPOXKHBIX HEPOBHOCTeH, KO3((GUIMEeHTBI JUHAMIUYHOCTH KonecHast aBTOMaIlMHA KaK JHaMUYecKast
cucTema.
Bcero 3a 9 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,
n/n pasgena Co;[ep)KaHne quGHOI‘O 3a/ldHUA yacos
JAUCIIMIIVIMHBI
Pazgen 1. . CocraB
H CTPYK d Ctpyk a ¥ CoCTaB Ha3eMHOIo 060 OBdHHSA paKeTHBIX KOMIIJIEKCOB.
1 2
CTapTOBOT'O Bnusnue Pa3/IM4YHbIX (baKTOpOB Ha ero XapakTepuCTUKHU.
obopyzoBaHusl.
Pazgen 2.
3arpaBoyHOe
) 060p OBaHIe I/I3yqu1/1e OCHOBHBIX BUJ OB DAKETHBIX TOIIMB, C11I0co60B ux XpaHeHuH, 12
paKeTyHLIX JIOCTaBKU U Mep 0e30IacHOCTH TpU paboTe C HU-MHU.
KOMII/IEKCOB.
Pasgen 3. V3yuenue a30Boil ArarpaMMbl KPUOTEHHBIX XKUKOCTeH, MPUYMH
3 KpI/IOFEHHLIe BO3HHWKHOBEHHA B3pLIBHOﬁ AEKOMIIpeCCHUH, TUApaB-/IMUeCKOro yaapd 1 12
KOMITOHEHTHI reﬁ3epHoro I-)Cl)(bEKTa. I/IayquHe OCHOB-HBIX BU/JOB TeIljiornepeaayd u
TOII/IMBA. CII0CO00B CHIDKEHUSI UX UHTeH-CUBHOCTH.
Pa3zpen 4. . Pacuer |VI3yueHrie KpuTepreB OL[eHKU IPOYHOCTH U HECYILel CroCOOHOCTH
4 3alIpaBOYHBIX MallIMHOCTPOUTE/IbHBIX KOHCTPYKHHﬁ. Onpe,qeneHHe WHEPIUOHHBIX 12
€MKOCTeH. Harpy3oK Ipu ABMXXKeHWH TPAaHCIIOPTHOT'O Cpe/iCTBA.
Pazgen 5. .
TWIDaBIMYe CKUIA I/IBYIIEHI/IE (bI/IBI/IKO-XI/IMI/IIIeCKI/IX CBOHMCTB KOMIIOHEHTOB TOII-/IMBaA. BI/I,Z[])I
5 agfﬂ TU/IpaB/IMueCKUX I10Tepb [PU ABWKEHUU XXUIKO-CTU. V3yueHue 12
l:’[&l"HCTp&]IEﬁ KOHCTPYKTHUBHBIX CX€M JIOTIaCTHBIX HACOCOB.
Pazgen 6.
6 CHUCTeMBI I/IBYI-IEHI/IE crioco0oB 1 TMPUHLMWIINA/IBHBIX CXeM J03UPYIOLHUX CUCTEM. 12
/103MPOBAHKS I/IBYI-IEHI/IE BEPOATHOCTHBIX METOA0B OLIEHKKN CﬂyqaﬁHLIX BeJ/IMUKH.
Pasnen 7 I/I3yqu1/1e CHJI, ,E[eﬁCTBymn.[HX Ha aBTOTPaHCIIOPT. YpaBHeHHe TATOBOT'O
AeT 7. OasaHca. Pacuet k03(h(UI[UEHTOB JUHAMUYHOCTH TP Hae3zie Ha
7  |[TpaHcrnoptHOe 12
060 D—. TUIIOBEIE TTPEIATCTBUSA. HapaMEprl MMpOXOAMMOCTH U ITIOBOPOT/IMBOCTU
PYA ’ AJIA pa3/IMYHBIX TUIIOB TPAHCIIOPTA.
Bcero 3a 9 cemectp 74
6 21762




4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJAEJ/IN CEMECTPA
1/2/3|4 6 8 10 |11 |12 |13 (14| 15| 16 17
9 P Komn P P Borp. 3ay, 3au.

Ycii0BHBIe 0003HAYCHUSA:

Komnn — konnoksuywm;

3da4. — 3a4erT.

P — nuarHocTUueckasi paboTa;

Bonp. 3au — BOIpPOCHI K 3a4eTy;

TEKyLuHﬁ KOHTPOJIb YCII€EBAE€MOCTH CTYI€HTOB IIPOBOJWUTCA B IVUCKPETHLIE BpEMEHHBIE MHTEPBAJ/IbI B

cnenyronumx hopMax:

e HArHOCTUYECKasi paboTa;
¢  KOJUIOKBUYM,;

¢ BOIPOCHI K 3aYeTy.

IIpomMesxyTouHasi arTecTanusi IIPOBOAUTCS B popMax:

® 3dyeT.
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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. B. I. Tonbenkos, C. M. [IyauH. . Y1apoBUOPO3aIlUTHEIE YCTPOMCTBA CTAPTOBBIX KOMITJIEKCOB.
CII6.BI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2019, 36 3K3.

4. B. II. 3t031ukoB, b. E. Cunnnbimkos, B. b. Cuanibumkos. . MogenupoBaHie MUKPOIIPOGUIs
nopoxkHoii HepoBHocTu. CIT16.BT'TY "BOEHMEX" um. /1. ®@. YctuHoBa, 2007, 371. pec.

5. E. ®. Anekcees, E. B. AdaHacbes. . ['napoobopyaoBaHue cTapToBbIX Komruiekco, CIT6.BT'TY
"BOEHMEX" um. . ®. YctuHoga, 2008, 1. pec.

6. C. B. Boukapés, T. B. Bacunbesa, A. JI. T'anuHoBCKuH. . [TnaHrpoBaHre 1 00paboTKa pe3y/IbTaToB
skcnepuMenTa. Crapbiii Ockon: THT, 2020, a51. pec.

7. 10. A. Kpyros, B. I1. 3r03/11koB, b. E. CUHUIBIIMKOB. . [IpoekTupoBaHue KOCMOLPOMOB OKeaHCKOI'0
6azupoeanus. CII6.6I'TY "BOEHMEX" um. [1. ®. Yctunosa, 2007, 1. pec.

5.2. JloronHUTeENBbHASA TUTeparypa o JUCLUIUIVHE:
He TpeOyeTcsi.
5.3. Ilepuoguueckue U3gaHus:
1. Boripocel 06oponHo# TexHuKU. Cepus 16.

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

1. https://urait.ru/ — I'maBHast — Ob6pa3oBaresnbHast riar¢opma FOpaiit. [is By30B U CCy30B..
CoBpeMmeHHbIe TIpo¢eccrHoHabHbIe 0a3bl JaHHbIX:

1. https://rusneb.ru — HatmoHansHas 3sekTpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnioreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTeKkcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHzia
(byH/IaMeHTalbHBIX UCC/Ie/IOBAHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHGOPMal[MOHHBIN TIOPTal TEXHUYECKOTO PeryiupoBaHus: HopMbl, mpaBuia, CTaHAApPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcteenHoM redepaiui BI'TY "BOEHMEX" um. 1. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsranTtILntoc- nH(OpMaIioHHbIH ITOpTas ITPaBOBOM MH(OPMALUH.

5.5. TIporpaMMHOe 0becrieueHue:
He TpebyeTcsl.
5.6. ndopmalioHHbIe TEXHOIOTHUH:

B3anmogeiicTBre ¢ obyuarouumucs nocpegcresom SMOC Moodle BI'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
ATPEI'ATBI CTAPTOBOI'O OBOPYJOBAHU ST

AnHoTanusa paboueii nporpaMMsl

Ouctuminia ATPETATBI CTAPTOBOI'O OBOPYAOBAHWUS siBasieTcsl AUCLUIVIMHOW YacTH,
¢opmupyemoli yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 00ka 1, MporpaMmbl TOATOTOBKH 10
Harpapyienuto 24.05.01 IIpoekmupoeaHue, npou38o0Cmeo U 3KChIyamayus paxkem U pakemHO-KOCMUUECKUX
Komnaekcog. [ucuurnivHa peanu3yeTcss Ha ¢akynbrete A PakeTHO-KOocMuueckod TexHWkH BI'TY
"BOEHMEX" um. [1.®. Ycrurosa kadeapoii A4 CTAPTOBBIE U TEXHUYECKUE KOMITJIEKCHI PAKET
N KOCMMNYECKUX AIIITAPATOB.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
TICK-08 crocobHOCTh pa3pabaThiBaTh KOHCTPYKIMH TMYCKOBBIX YCTPOKCTB, TPaHCIOPTHO-YCTAaHOBOUHOTO
000pYZOBaHMs, CHCTEM 3alpaBKM KOMIIOHEHTaM{ TOIUIMBA M CKaTbIMU Ta3aMM W CHUCTeM OOC/Ty)KMBaHUS
pakeTbl Ha CTapTOBOM KOMIUIEKCe.

CoaeprkaHve AWCLUITUIMHBI OXBaThbIBaeT KPYTI' BOIPOCOB, CBSI3aHHBIX C aHA/M30M HAarpys3ok, [JelCTBYIOLMX Ha
arperatel CTapTOBOTO OOOpYZOBaHWs, W3y4yeHHMe MeTOAWK [/ pacyéra 3TUX Harpy3oK B Tpolecce
TIPOEKTUPOBAHUS U U3yueHre KOHCTPYKLIMHI OT/ie/bHBIX Y3/I0B U CUCTEM.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBAa/IbI B
cnepyronumx dhopMax:
e IMarHocTUYeckas pabora;
*  KOJ/UIOKBUYM;
e BOMPOCHI K 3aUeTy.

IIpome)xyTouHas arTecTanusi IIPOBOJUTCS B (hopMax:
e 3aueT.

OO01jast  TPYyI0EMKOCTb OCBOEHHUSI [AUCLUIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
MpelyCMOTPEHbI IEKITUOHHBIe 3aHATHs (34 41.), camocTosTenbHas paboTa crygenTa (74 4).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
ATPEI'ATBI CTAPTOBOI'O OBOPYJOBAHUSI

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.

HaumeHnoBaHune padoThI PexoMmeH/lyeMas uTeparypa prm:{?éKOCTb’
Pazpgen 1. . CocTaB U CTPYKTypa CTapTOBOro 000py/0BaHHSA.
A. I1. Mamrrakos, P. B. KpacuibHUKOB.
CTpyKTypa ¥ COCTaB Ha3eMHOro 000py/I0BaHuUs )
. ®u3nuecKre OCHOBHI ITyCKa:
paKkeTHbIX KOMILIEKCOB. BiMsiHMe pa3mMuHbIX CIT6.5T'TY "BOEHMEX" nw. 1T, ®. 2
(haKTOpPOB Ha €ro XapaKTepUCTHKH. YVernsoea, 2018 (1)
Wroro no pa3geny 1 2
Paspen 2. 3anpaBouHoe 000py0BaHie PAKeTHBIX KOMII/IEKCOB.
B. T. MonGenkos, C. M. [TyauH. .
3allMTHbIe YCTPOMCTBA MyCKOBBIX
N3yueHre 0CHOBHBIX BU/IOB PAKETHBIX TOI/IUB ycraHosok: CI16.BI'TY "BOEHMEX"
’ uM. [1. ®. YcruHosa, 2021 (1)
CIoCo00B MX XpaHeHUs, IOCTaBKU U Mep AL M P B. KpaCi/IbHIKOR 12
Oe3omacHoCTH TIpH paboTe ¢ HU-MH. - VIALITAxoB, ¥ B. Bpaci . o8-
. ®dusnueckue 0CHOBBI MyCKa:
CII6.BI'TY "BOEHMEX" um. 1. @.
YctrHOoBa, 2018 (2)
Wroro no pasgeny 2 12
Pazpgen 3. KpuoreHHble KOMNOHEHTHI TOI/IMBA.
N3yuenne (ha3o0Boii ArarpaMmMbl KPHOT€HHBIX
JKUIKOCTel, IPUUMH BO3HUKHOBEHMS B3PBIBHOM A. I1. Mamrrakos, P. B. KpacuibHUKOB.
JleKOMIIpeCcCUH, T paB-TMYecKoro yzapa v . ®u3nuecKre OCHOBHI TTyCKa: 12
reiizepHoro 3dekxra. M3yueHre 0CHOB-HBIX BH/IOB CII6.BI'TY "BOEHMEX" um. 1. ®.
TEeIUIoNepejaul ¥ CrioCOO0B CHUKEHHUST UX UHTEH- YctuHoBa, 2018 (2, 3)
CHUBHOCTH.
Wroro no pasgeny 3 12
Pa3pen 4. . Pacuer 3anipaBoYHBIX €eMKOCTe}A.
B. IT1. 3t0311koB, b. E. CHHUIBIIUKOB,
B. b. Cuauibukos. . Mogenuposanue
MUKPOIPOGMIIS JOPOXKHOU
HepoBHOoCcTH: CIT0.BI'TY
N3yueHne KpuTepueB oljeHKU ITpouHocTy U Hecyirelt| "BOEHMEX" um. [I. ®@. YcTrHORa,
CTIOCOOHOCTH MAaITMHOCTPOUTETbHBIX KOHCTPYKIHH. 2007 (1,2,3) 12
OrnpezienieHrie UHEPLIMOHHBIX HArpy30K NpU FO. A. Kpymos, B. I1. 3r03/1vkos, b. E.
JIBI)KEHUM TPaHCIIOPTHOTO CpeJCTBa. CUHUBIIMKOB. . [IpoekTUpoBaHUe
KOCMOZIDOMOB OKeaHCKOT0
6a3uposanus: CI16.BT'TY
"BOEHMEX" um. [I. ®. YcTHHOBa,
2007 (3,4)
Uroro no pa3peny 4 12
Pazpen 5. I'njjpaB/imueckui pacyeT MarucTpasien.
N3yuenne Hpr3MKO-XMMHUYeCKHUX CBOWCTB A. T1. Marurakos, P. B. KpacuibHHUKOB. 12
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KOMIIOHEHTOB TOI-/IMBa. Bu/ibl ru/ipaBinuecKux
TMOTeph NPU ABKEHUU KUAKO-CTU. V3yueHne
KOHCTPYKTUBHBIX CX€M JIOTIaCTHBIX HACOCOB.

. ®usnyeckue OCHOBBI ITyCKa:
CII6.BI'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2018 (4)

E. ®@. Anekcees, E. B. Adanachbes. .
I'nipoobopyAoBaHUe CTaPTOBBIX
komriekcoB: CIT6.BI'TY "BOEHMEX"
umM. [I. ®. Ycrunora, 2008 (3,4,5)

Wrtoro no pa3geny 5 12
Paspen 6. Cucremsl J03MpOBaHMs.
C. B. boukapés, T. B. Bacunsesa, A. JI.
lNanuHoBCKUM. . [11aHMpoBaHye U
00paboTKa pe3ynbTaToB 3KCIIePUMEHTa:
N3yueHue criocoO0B ¥ MPUHIMITHAIBHBIX CXEM Crapsiit Ocko: THT, 2020 (2,3)
JO3UPYIOLIUX CUCTEM. I/UI3yquI/1e BEePOSITHOCTHBIX B.T. TlonGenkos, C. M. JlyzuH. . 12
METO/IOB OL|eHKH C/Ty4YalHbIX BEJIWYNH. JAIUTHEIE YCTPOHCTBA MYCKOBBIX
ycraHoBok: CIT6.BI'TY "BOEHMEX"
uM. 1. @. YctuHoBa, 2021 (2)
Wroro no pasgeny 6 12
Pazgen 7. TpaHciopTHOE 000py/0BaHHE.
B. T. onbenkos, C. M. [TyauH. .
YnapoBuOpo3aIUTHbIE YCTPOHCTBA
W3yuenue cun, AeHCTBYIOIINX Ha aBTOTPAHCIIOPT. CT APTOBDbIX KO}Y[HHEKCOB: CII6.ETY
YpaBHeHHe TroBoro banaHca. Pacuet BOEHMEX 231M9 ’(EL')CD' YCTUHOR,
K03()(HULMEHTOB JUHAMUYHOCTH NP Hae3fe Ha B. IT. 3103/1K0B, B. E. CHHUIbLIKOB 12
TUTIOBbIe MpenATcTBUs. [lapaMeTpbl MPOXOAUMOCTH B.E. CI/IHI/I]ILH.II/I;(OB. ’ MOAe]'H/IpOBaHI/I,E
Y ITOBOPOT/IMBOCTH JJIs1 PA3/IMUHBIX THUIIOB MHKDOIPOGEIS IOpOAEOT
Tpancriopra. HepoBHoctu: CITI6.BT'TY
"BOEHMEX" um. [I. ®. YcTHUHOBa,
2007 (1)
Wrtoro no paspeny 7 12
12 21762




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
AT'PET'ATBI CTAPTOBOI'O OBOPYIOBAHUS

®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
*  BOIMPOCHI K 3a4eTy;

*  KOJ/UIOKBUYM;

e 3ayeT.

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.

Bonpocsl K 3auety
1. Knaccudukaliysi CTapToBoro 000pyi0BaHUs.
. TpeboBaHUS K CTaPTOBOMY 000DPY/IOBAHUIO.
. OcobeHHOCTH CTapTOBOrO 0O0PY/I0BAHUS PAKETHO-KOCMUYECKHUX KOMILJIEKCOB.
. Knaccudukarmst v TpeboBaHMs1, MPOABSIBIIsieMble K 3alIPaBOYHOMY 000pYZ0BaHHIO.
. CxeMpbl 3arpaBKH, 3arpaBka CaMOTeKOM, JOCTOUHCTBA, HeJOCTaTKU 1 00/1acTb TIPUMeHeHMUsI.
. BeITecHUTE/IEHAS CXeMa 3aripaBKH, JOCTOMHCTBA, HEJJOCTAaTKXA U 00/1aCTh TIPUMEHEHHSI.
. Hacocnast cxema 3ampaBKu, JOCTOWHCTBA, HEJJOCTaTKX ¥ 00/1aCTh TIPUMEHEHHSI.
. KombuHMpoBaHHas cxema 3ampaBKu, 00/1acTh PUMEHEHHUSI.
. TepMoiHaMUKa KpUOTEHHBIX >KUJKOCTEH.
0. CxeMmbl nepeox/iaXXAeHus XKUAKOCTeH.
1. CriocoObI XxpaHeHUsI KpHOTEeHHBIX KOMIIOHEHTOB TOTITHBA.
12. Tyrbl XpaHWIHILL AJ1s1 KPUOTEeHHBIX XKUJKOCTeH, BU/bI Ter/I0U30JISL1N.
13. TurnoBasi cxema KpMOT€HHOT'O pe3epByapa.
14. TUMOBBIE CXeMbI KDUOTE€HHBIX TPYOOTIPOBO/IOB.
15. OcobeHHOCTH 3aMPaBOYHBIX EMKOCTEH JI/Isl BEITeCHUTETLHON CUCTEMBI 3alPaBKK, pacyeT 3THX eMKOCTEH.
16. OcobeHHOCTH 3arpaBOYHBIX eMKOCTeH /i1 HACOCHOM CHUCTEeMBI 3alipaBKH, pacyeT 3TUX eMKOCTeH.
17. dusnueckue sBJIeHUs], BO3HUKAOL[HE B )KUAKOCTH TIPU TlepeKauke — KaBUTalusi, criocobbl 60pu0ObI € Held.
18. T'vapaBmuuecKuii yaap, pacuet rlapaMeTpoB MMApPOyAapa, criocobbl 60pLOLI ¢ HUAM.
19. DnekTpu3arys KOMIIOHEHTOB TOIIMBA, CIIOCOOBI ee yCTpaHeH!sl.
20. T'vapaBaMuecKuii pacueT BLITECHUTE/ILHOM CUCTEMBI 3allpaBKu, pacueT 0a//IOHOB.
21. I'mapaBavuecKuil pacueT HACOCHOM CUCTeMBI 3alipaBKH, COrJIaCOBaHKe HAacoCa C MaruCTpasbio.
22. Criocobbl BHYTPEHHET0 J03MPOBAHMS KOMIIOHEHTOB TOTIIMBA.
23. Criocobbl BHELTHero J03MPOBAHMUS KOMIIOHEHTOB TOTI/TUBA.
24. To3upoBaHue C TIOMOLIBI0 PACXOAOMEPOB Y KOMOMHHMPOBAHHBIE CITOCOOBI JO3UPOBaHMUS.
25. OLieHKa MOTpelHOCTH 103UPOBaHus, AeTePMUHUPOBAHHBIN 1 BepOSITHOCTHBINA MeTO/Ibl pacueTa
MOTPEIIHOCTH.
26. Tvmbl TPAHCIIOPTHBIX CPEJCTB, MX K1accuuKauys.
27. Cunbl, IelCTBYIOIIME HA MHOTOOCHYIO KOJIeCHYIO aBTOMAILIMHY.
28. YpaBHeHue TATOBOro OajslaHca, IUHAMUUeCKUN (haKkTop.
29. Tunbl JOPOXXHBIX HEPOBHOCTEH, pacyeT AJisi HUX KO3(QQULIMEeHTOB AUHAMUUHOCTH.
30. IuHamMuyeckas cxemMa MHOTOOCHO# KOJleCHOM aBTOMAIIIMHBI, CUCTeMa YPaBHEHUI U MeTO/[bI ee pellieHusl.

R, OO UTR WN

Konnoxksuym
Kpurepuem caun KO/UIOKBUyMa SIBJISIFOTCS IPABU/IbHBIE OTBeThI Ha Oosiee yeM 70% BOTIPOCOB TI0
BbIHOCHMBIM Ha KOJIJIOKBUYM TeMaM. Bonpocs! 1o TeMam KOJ/JIOKBUYMa BXOZAT B cocTaB Y MK JUCLUIIMHEIL.

3auet
[l monyueHust 3aueTa HeoOXoAMMa cjjaua IBYyX KOJJIOKBUYMOB M OTBETUTH IPABUILHO Ha Oojiee ueM
70% BOMPOCOB K 3aueTy
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AypuTOopHBIe <
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5 9 Pazpen 1. . CocTaB u CTpyKTypa 4 7 7 7 10 Bormpocs! K
CTapToBOro 000pyAOBaHHUS. 3auery
5 9 Pa3zgen 2. 3anpaBouHoe 000pyAOBaHKe 18 6 6 1 15 Bormpocs! K
PaKeTHBIX KOMILIeKCOB. 3ayery
5 9 Pa3zgen 3. KpyoreHHble KOMIOHEHThI 18 6 6 1 15 Bompocs! k
TOIUIUBA. 3auery
Bompocs! k
5 9 Pazpen 4:, . Pacyer 3anpaBoyHbIX 16 4 4 12 15 saueTy,
eMKOCTeH.
KonnokBuym
5 9 Pa3pesn 5. I‘nftpasnnqecxnn pacuet 16 4 4 12 15 Bompocs! k
MarumcrpaJiei. 3auery
5 9 |Pa3pen 6. Cucrembl AO3UPOBaHMS. 16 4 4 12 15 Boripock k
3auery
Bompocs! K
5 9 |Pa3spaen 7. TpaHcnopTHoe 000pyAOBaHHeE. 20 8 8 12 15 3aueTy,
Konnoksuym
Bcero 3a 9 cemecTp 108 | 34 34 74 100
Bcero no auciumn/InHe 108 | 34 34 74 100
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Kputepuu oneHuBaHus

IICK-08
Ne 1
Ne 2
Ne 3
Ne 4
Ne 5
Ne 6
Ne 7
Ne 8

Ne 9
Ne 10

Ne 3

No 4

Bonpocbl omKpbimozo muna:
Kakue B pakeTHO! TeXHHUKE HCII0/Ib3YIOTCS CUCTEMBI 3allpaBKy?
Kakue cucrembl pakeTHOT0 KOMILJIEKCA OTHOCSITCSL K BCIIOMOTaTe/IbHbIM?

Ha Kakue rpyrimbsl CTapTOBOrO 000py/[0BaHUs BAMSIIOT MaccorabapuTHbIe TIapaMeTphbI
pakeThi?

715t yero mpefHa3HAUEHO 3arpaBoYHOE 0O0PYy/[0BaHMEe PAaKETHOTO KOMILIEKCa?

Kakue BUZIbI TETJIONU30/ISIIIAN UCTIONB3YIOTCS B XPAHUINIIAX KPUOTEHHBIX YKH/JKOCTEH?
Kakue husnueckue sBeHUs] MOTYT BO3SHUKHYTD TIPH MTepeKauke KOMITOHEHTOB TOTI/IUBA?
YTo mpor30M/eT B JIONIACTHOM HACOCe CUCTEMbI 3aTIPaBKU, €C/TH CTAaTHUeCKOe [JaB/ieHne
BO BCaChIBAIOIIEH MaruCTpaav TIOHU3UTCS HIDKE 1aB/Ie€HHs HACKIIT[EHHOTO rapa?

Kakue crioco0b! 1031pOBaHUs KOJIMUeCTBA TOTIMBA IPUMEHSIOTCS B CUCTeMax
3arpaBKu?

OCHOBHbIE ZJOCTOMHCTBA BHELTHUX CIIOCOO0B JO3MPOBaHUS

Kakue cocraBisroLye MOrpelHoCTH IVIOTHOCTH KUAKOCTH YUNUTBIBAIOTCS MPH OL|eHKe
[IOTPEIIHOCTY J03UPOBAHUS?

Bonpocbl 3akpbimo2o muna:

JornycTruMble nieperpy3Kky JJ1s1 U3fieus BIUSIOT:

Ha maccorabapyuTHble TapaMeTphl arperaros
Ha temrmiepaTypHblii jyana3oH 3KCIyaTanuu
Ha nepuoanyHoCTb 00CTY>KHBaHUS

Ha pexxuMbI paboThl 0060pYy/[0BaHHS

B cucremax 3dITipaBKHW [Jis1 BBIDABHUBAHUA [JaB/I€HWA B 3anpaBqu0171 eMKOCTH U Oake
n3aennsa CJIy>XuT:

JlpeHakHast MarucTpab
[bIxaTebHBIA K/araH
IIpenoxpaHuUTeNbHBIN 010K

OTCceuHO K/1araH

TMoTepst yCTOWYMBOCTH LIUCTEPHBI KaK 000/I0UKU (CXJIOTILIBAHUE) MOKET MPOU30UTH
BC/Ie[ICTBUE:

BocriiameHeHus TOTUIMBA B 1IUCTEpHE
[ToHwkeHus AaB/ieHUs B LIUCTEPHE
INoBbImIeHUs 1aBeHUs B LIUCTEPHE

ITpeBblIllIeHUS] UHEPLIMOHHBIX CHJI MPH [IBKEHUH
s 3anpaBku KocMuueckux PH >KUKUM BOAOPOAOM NPHUMEHSIeTCS:

HacocHas cucrema 3alIpaBKU
KOM6I/IHI/IPOBaHHaH CHUCTeMa 3allpaBKU

BrITecHUTe/IbHASA CUCTEMA 3alIpaBKU
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Ne 8

Ne 9

Ne 10

3arpaBKa «CaMOTEeKOM»
«CryneHyaras» pacxofHas XapakKTepHUCTHKa CUCTeMBI 3alipaBKK IPUMEHSIeTCs [JIs1:

CokpallleHust BpeMeHH 3arpaBKu
Ob6ecrieuenus 6e30MacHOCTH MPOLieCCa 3arpaBKU
[MoBbIIIeHHsT TOYHOCTH 3aMPaBKH

CHIDKeHUs Ty/TbCAlK JaB/IeHUS KUAKOCTU
Knarnana 60/1bI1I0T0 ¥ MaJioro pacXo/ia B 3arpaBOYHOM MaruCTpasIy CIyKar JIist:

OrpaHuueHwUs Tpe/ie/IbHOTO /IaB/IeHHsT B MarucTpaim
IMonyueHus «cTyrieH4aToH» pacxoJHON XapaKTepUCTUKH
OCTaHOBKY TeueHUsi XKUJKOCTU

VicxsiroueHus TIOSIB/IEHNS pa3pshKeHUsl B LICTEPHe

SddexTrBHOE XpaHeHHe (C MUHUMAILHBIMUA SHEPro3aTpaTaMu) KpHOTeHHOM XKUAKOCTH
BO3MOYKHO:

[Tpy MOHMKEHHOM [laB/IeHUU
I1pu NOBBILLIEHHOM [JaB/IEHUU
He 3aBucur ot gaBiieHus

ITpu arMocdepHOM JaBiieHUH
Kakoi1 ra3 B OKWKEeHHOM COCTOSIHMM UMeeT HaMMEHBIIIYI0 TeMITepaTypy KUTeHus!:

Kucnopog
Bogopoz
Tenmmit

Asor
Kakast hopma 1[uCTepHEI SIB/ISIeTCS pABHOIIPOUHOM /IJ1si BHYTPEHHETO JIABJIEHUS:

[unuuapuyeckas C MJIOCKUMU JHULLAMU
LunuHapryeckasi C MOoMy3/UTMATAUYE CKUMU JHUIIAMU C COOTHOLLEHUEM rnomyocei 2\1
Lnnmuappudeckas ¢ AHUILAMU B BUJie c(hepryecKoro cerMeHTa YBOEHHOIo pajuyca

HunvHzapudeckas ¢ nonycgepruyecKUMA JHULLIAMA
Ecnu temriepatypa paboueii )KUAKOCTH BO3pacTeT (TIpY MPOUMX PaBHBIX YC/IOBUSIX), TO
TU/IpaB/IMUeCcKoe COTIPOTUB/IEHUE 3alIPAaBOUHON MarucTpaiu:

YBennunBaeTcs

He usmensercs
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YMeHbI1aeTCS

W3meHsieTcs ciiyyaiiHbIM 06pa3om
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