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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HekaH dakynbTeta

JleBrxuH A.A.
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OCHOBBI I'MAPAB/IMKH CTAPTOBbBIX KOMIIVIEKCOB

Hanpagnienue/cnenuaibHOCTb 24.05.01 ITpoekTHpOBaHHUe, NPOU3BO/ACTBO U IKCIL/TyaTallid pakeT U PaKeTHO-
MOATOTOBKU KOCMHYeCKHX KOMILJIEKCOB
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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
roz Habopa rpymmnsr: 2026

IIporpamMmmMmy cocTaBuiI:

Kadenpa A4 CTAPTOBBIE I TEXHUYECKWE KOMITJIEKCHI PAKET U
KOCMUMYECKUX ATITTAPATOB
Anppees Oner BUKTOpOBUUY, K.T.H., JOLIEHT

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

paboueti nporpamMmel A4 CTAPTOBBIE I TEXHUYECKUE KOMIUVIEKCBI PAKET U
KOCMMNYECKUX AIITITAPATOB

3apexyrorui Kadeapoit MammrakoB A.I1., K.T.H., 101].

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

A4 CTAPTOBBIE N TEXHUYECKHE KOMIUIEKCBI PAKET 1 KOCMHNYECKHUX AIIITIAPATOB

3aBenytomuii kadenpoii MaiurakoB A.IL., K.T.H., JOLI.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
OCHOBBI I'IJPAB/IMKH CTAPTOBBIX KOMIIJIEKCOB

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:

[IK-8 — CriocobeH pa3pabaTbiBaTh KOHCTPYKLMHM ITyCKOBBIX YCTPOMCTB, TPAHCIIOPTHO-YCTAHOBOYHOTO
000pyZOBaHuUs, CUCTEM 3alpaBKU KOMITIOHEHTaMH TOIUIMBA M CKaTbIMH Ta3aMd W CHUCTeM OOC/TyKMBaHUS

PakeThbl Ha CTAPTOBOM KOMILJIEKCE

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 006pa3oBaHus:

IIK-8
3HAHUA:
OCHOBHBI€ OripeJesIeHUsa U IIOHATHA MaHJHHOCTpOHTeHbHOﬁ ruapaBjIvKU, MOAe/TMPpOBaHKe IIPOLeCCOB,

CI)I/IBI/IKO—MaTeMaTI/I‘-IECKI/II\/JI dafriapat Ajid UCCiea0oBaHUA (pacqua) TUAPAB/INYECKHUX TIPOLIECCOB B CJIOXKHBIX

MeXaHHMUYeCKHUX CUCTeMdX;

YMeHus:
MEeTOo/Ibl pacyeTa (MCCIe[0BaHMs) OTAeMbHBIX /IEMEHTOB IH/[PaBIMYeCKOro 000pyoBaHus1, cBOOOAHOe

WCII0/Ib30BaHKe CIIPaBOYHOMN U TEXHUUECKOH JIMTepaTyphbl 110 MallliHOCTPOUTEIbHON T1/IPaB/MKE;

HABbIKU:
HaBBIKM pacyeTa TPyOOIPOBO/OB C HACOCHOM IMOfauei, TOCTPOeHus! JIMHKI [T0JTHOTO Haropa u [p..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HOucuynmaa OCHOBBI TUJIPAB/IMKU CTAPTOBBIX KOMIIVIEKCOB sernsieTcs
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.

CogeprkaHue JUCLUIVIVHBI ABJIeTCS JIOTHYeCKUM NpopopkeHrem aucuuruine: @U3NKA.

Copep>kaHye JUCITUTUIMHEI SIB/ISIETCS OCHOBOM yist ocBoenus auciuiia: TUPOOBOPYAOBAHUE
CTAPTOBBIX KOMIIJIEKCOB, YCTPOMCTBA I'IJIPOABTOMATUKMU, TA3OBBIE ITPVBO/IbI
CTAPTOBBIX KOMIIVIEKCOB, AT'PETATBI CTAPTOBOI'O OBOPYJAOBAHUHI,
IMPOEKTUPOBAHUE CTAPTOBOI'O OBOPYJOBAHUNS, IMPOEKTUPOBAHUE CTAPTOBBIX
KOMIIVIEKCOB MOPCKOI'O BABUPOBAHUS.

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

¢ OIIK-1 — CniocobeH PUMEHSITh eCTeCTBEHHOHAYUHbIe U 00LeMHXeHepHbIe 3HAaHWsI, METO/IbI
MaTeMaTU4yeCKOro aHa/lv3a U MOJle/TMPOBaHusl, TEOPETUYeCKOTO 1 KCIIePUMEeHTaIbHOTO UCC/IeJOBaHKS
TSI pellieHNsT MH)KeHePHBIX 3a/1ad podye CCUOHATLHOM IeATeTbHOCTH

¢ OIIK-5 — CrniocobeH pa3pabarbiBaTh (GHU3MUeCcKre U MaTeMaTHueCKUe MOJIe UCCIelyeMbIX TPOLIeCCOB,
sIBJIEHUH U 00BEKTOB, OTHOCSILMXCS K TIPOoheCCHOHATBHOM cdepe JesiTelTbHOCTH [JiJisl PelleHHst
VH)XeHepHBIX 3a/iau



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

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

Ay/MTOpHBIE 3aHATHS S
B KOHTaKTHOIi ¢hopme = g%,
g8 £ s
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Paspen 1. CpoiicTBa xupKocTei. I'mgpocraruka. 1.1. Cusbl, eHCTBYIOLME Ha )KUAKOCTb.
3 6 JlaBneHve B xuakoctH 1.2. CBOMCTBA rMAPOCTAaTHYeCKOro AasneHus. 1.3. OcHOBHOe 18 8 4 4 10 10
ypaBHeHHe riupocTaTiki. BoiBoa. 1.4. ITbe3oMeTpryeckas BeicoTa. Bakyym. V3amepenue
JaBjienys. 1.5. 3a/jaui Ha UCT0/Ib30BaHHe OCHOBHOIO YPaBHEHMs T'H/JPOCTaTHKH.
Paspen 2. K THKA U a )KHAKOCTH. Pe)XMMBI TeueHHsI XHKOCTH B TPy6ax.
2.1. OcHOBHBIE TH/IPaB/IMYECKHE 3/IeMEHThI I10TOKa. 2.2. YpaBHeHHe BepHy/M /15 CTpyHKu
W/ieanbHOM )XUAKOCTH. 2.3. YpaBHeHHe BepHy/iH /15 peanbHOM BA3KOW XKUAKOCTH. 2.4. Buabl
3 6 TI0Tepb MoIHOro Haropa. 2.5. [Ipumenenne ypaBHeHus: bepHy/um /151 perieHust 28 18 10 8 10 30
MpaKTHYeCKUX 3aziad. 2.6. KpaTkue cBefieHust 0 pexkumax Tedenust. 2.7. TypOyneHTHoe
TeueHMe B KaHa/laX MOCTOSHHOTO cevenus. 2.8. ToTepu o JjvHe Ha TpeHue. Kosdduipent
TU/ipaBNIUyeCKUX CONPOTHBIIeHHMH Tpenys. 2.9. KaButanus. 2.10. YpaBHeHHe KoMyecTsa
fBrokeHns. 2.11. TIpuMeHeHre ypaBHeHUs KONMUYeCTBa JBIKEeHNUSL.
Paspgen 3. MectHbIe conporuBiaeHus. 3.1. OCHOBHbIe CBeIeHUsI O MeCTHBIX COIPOTHUB/IEHHUSIX
3 6 3.2. OrpezieneHre KO3(GULMEHTOB MeCTHBIX CONPOTUB/IeHNH 3.3. BHe3arHoe paciuipeHue 14 9 5 4 5 20
KaHaJia, BHe3arHoe Cy)xeHue KaHaza 3.4. MeCTHbIe COMpPOTUB/IeH s NPU JIAMUHAPHOM
TeUeHUH.
Paspen 4. T'uapaBinueckuii pacuet TpydonpoBoyoB. 4.1. O6iyue cBefeHus. 4.2. [Tpocroit
Tpy6OIPOBO/, OCTOSIHHOTO ceuenust. 4.3. CoeHeHHe MPOCTBIX TPYOONpoBogoB. 4.4.
3 6 CnoxHuele Tpy60rpoBoael. 4.5. TpyOGonpoBojb! ¢ HACOCHOM Mofauel KUAKOCTH. 4.6. 48 33 15 18 15 40
l'loc’rpoel-me Hal'lOpHOl‘/i JIMHUW HAaCOCHOM yCTaHOBKH. 4.7. PelieHue 3a/iay B paMKax JaHHOro
paszierna.
Bcero 3a 6 cemecTp 108 68 34 34 40 100
Bcero no gucuuninHe 108 68 34 34 40 100
3.2. AyAuTOPHBII NPAKTUKYM
Oonem,
Ne Homep 1 HaiMeHOBaHHe pa3jesia
Tema MNPAKTHYE€CKOI'0 3dHATUA dyA.
n/o JUCIMILTAHBI
yacoB
Pazgen 1. CoiicTBa XuAKoCTeH. . .
1 CBornicTBa XXUAKOCTel. ['uapocraTrka. 4
I'mppocraTuka.
7 Pa3zpen 2. Kunemarvka v JUHaMUKa XKUAKOCTH. |KrHeMarvka U JUHAMMKA XXUKOCTH. 8
Pexxumbl TeueHMSsT XXUOKOCTHU B prﬁaX. PexxyiMbl TeueHMsT XKUAKOCTH B pr6aX
3  |Pa3sgen 3. MecTHbIe CONPOTUB/IEHUS. MecTHbIe CONPOTUB/IEHUS 4
Paspen 4. 'napaBnuueckuii pacuer o
4 a AP P 'mapaBiuyeckuii pacuet TpyOOIIPOBO/IOB 18
TpyOOIIPOBO/IOB.
Bcero 3a 6 cemecTp 34
3.3. CamocrosnTenbHas padora crygenta (CPC)
Ne Homep n HanMeHOBaHuUe pasjena Oo0nemMm,
CopepkaHue yueOHOro 3aJaHus
n/n AUCIHHUII/TMHBI JdacoB
u o CamocTrosiTe/ibHOe n3yueHue ANAdKTH4Ye CKUX
Pa3zpen 1. CBolicTBa XUJKOCTEH.
1 e/JUHULI, TIOATOTOBKA K JIEKLIMOHHOMY U 10
I'mppocraruka.
MPpAKTUUECKOMY 3dHATUAM
Paspen 2. Kunemarvika v JiHaMUKa CamocTosTe/bHOe U3yyeHne AUAaKTH4Ye CKUX
2 JKUAKOCTH. PexxyiMbl TeueHUsT KUAKOCTU (€AUHUL], TOATOTOBKA K JIEKUMOHHOMY U 10
B pr6ax. MPpAKTUUECKOMY 3dHATUAM
CamocTrosiTe/IbHOe n3yueHue ANAdKTH4Ye CKUX
3  |Pa3gen 3. MecTHbIe CONPOTUB/IEHUS. eJUHUL], IOAT0TOBKA K JIEKLJAOHHOMY 1 5
MPAKTUUECKOMY 3dHATUAM
o CamocTrosiTe/IbHOe n3yueHue INAdKTHYeCKUX
Pazpen 4. 'mapaBnivueckuii pacuet
4 e/JUHUL], TIOATOTOBKA K JIEKLIMOHHOMY U 15
TPyOOIPOBO/IOB.
MPpAKTUUECKOMY 3dHATUAM
Bcero 3a 6 cemectp 40
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4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJIE/TI CEMECTPA
12 3 (4a[5[6] 7 10| 11 [12] 13 [14[15] 16 17
6 KB| |KB|JP|KB| | [AP/KB| [KB JIP|  Bonp.[ud.3au, gud. 3au.

Ycii0BHBIe 0003HAYCHUSA:

P — nuarHocTUueckasi paboTa;
KB — KOHTpO/IbHBIE BOTIPOCHI;

Borp.Jud.3au — Bonpock K guddepeHIMpOBaHHOMY 3aueTy;
mud. 3au. — quddepeHIMPOBaHHBIN 3aueT.

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

cnenyronumx hopMax:
e HArHOCTUYECKasi paboTa;
¢ KOHTDOJIbHBIE BOTIPOCHI;

¢ BOMPOCHI K ArdepeHIIMPOBaHHOMY 3aueTy.

IIpomMesxyTouHasi arTecTanusi IIPOBOAUTCS B popMax:

e uddepeHPOBAHHBIN 3a4eT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. T Cxupmiazzse, B. 1. BaHoB, B. H. Kapees. . ['apaBnvka B matmHocTpoeHuH. Crapbiii OcKom:
THT, 2020, 3n. pec.

2. E. B. Adanacnes. . T'ugpaemuka. CI16.BT'TY "BOEHMEX" um. 1. ®. YctuHoBa, 2008, 371. pec.

3. C. M. Craxxkog. . ITpuK/iajHasi rTuipoOMeXaHrKa ¥ MALlIMHOCTPOMTe/IbHast riupaeiuka. CI16. BT TY
"BOEHMEX" um. 1. ®@. YctuHoBa, 2015, 371. pec.

4. T. M. bawra, C. C. Pygues, b. b. Hekpacos. . 'uapasvka, rujpoMaliivHbl U TALPOIPUBOALL. M.:
MaumHoctpoenue, 1982, 139 3ks.

5.2. JlorionHUTeIbHAs IUTepaTypa Mo AUCLUIIIMHE:
He TpeOyeTcsi.
5.3. Ilepuoguueckue U3gaHus:
1. EcTecTBeHHbIe U TeXHUYECKUE HAYKHU.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAITMOHHOMN ceTr "VIHTepHeT", HeoOXOAUMBIX /1/1sT
OCBOEHUS TUCIUIITUHBI, 3T1€KTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com/ — 3BC JlaHs;
2. https://urait.ru/ — O6pa3oBarenbHas Tuiatdopma «FOpaiiT». [y By30B U CCy30B..

CoBpeMmeHHbIe TIpo¢eccHoHabHbIe 0a3bl JaHHbIX:
1. https://rusneb.ru — HaujnoHansHas 3sekTpoHHast oubmioreka (HOB);
2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnmioreka «KubepneHuHKa»;

http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHia
(hyHIaMeHTaTbHBIX UCC/Ie/JOBaHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:
1. Texakcnept — MH$OpPMaLMOHHBIN TIOPTa/ TEXHUYECKOTO pery/iupoBaHust: HopMel, paBuia, CTaHAApTHI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcteenHoM redepaui BI'TY "BOEHMEX" um. /1. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsranTtIIntoc- nH(OpMaIioHHBIH ITOpTas ITPaBOBOM MH(OPMAL[UH.
5.5. IIporpaMMHOe 0becrieueHue:
He TpedyeTcsl.

5.6. ndopmalioHHbIe TeEXHOIOTHUH:

B3anMogelicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BITY «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. IIpakTHyeckue 3aHATHA:

CTIeL[aTM3UpOBaHHbIe TpeOOBaHUs 10 000PYZAOBaHUIO OTCYTCTBYIOT; ayAUTOPUS C TTOCAZOUHBIMU
MecTaMU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.3. Ilpouee:

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



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI T'IIPAB/INKA CTAPTOBBIX KOMIIVIEKCOB

AnHoTanusa paboueii nporpaMMsl

Jucouruimna OCHOBBI  T'HJIPAB/IMKM  CTAPTOBBIX KOMIUVIEKCOB  sBisercs
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-
KoCMUUecKux Komnaekcos. JuciuriimHa peanm3syeTcs Ha (akysmsrete A PakeTHo-KocMuueckas TexHuka BI'TY
"BOEHMEX" um. [1.®. Ycrurosa kadeapoii A4 CTAPTOBBIE U TEXHUYECKUE KOMITJIEKCHI PAKET
N KOCMUUYECKUX ATITTAPATOB.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
ITK-8 CrocobeHn pa3pabaTbiBaTh KOHCTPYKIMM TMYCKOBBIX YCTPOMCTB, TPaHCIIOPTHO-YCTAaHOBOUHOTO
000pYZOBaHMs, CHCTEM 3alpaBKM KOMIIOHEHTaM{ TOIUIMBA M CKaTbIMU Ta3aMM W CHUCTeM OOC/Ty)KMBaHUS
pakeTbl Ha CTapTOBOM KOMIUIEKCe.

ConepkaHrie AVCLMIUIMHBI OXBaTbIBaeT KPYT BOMPOCOB, CBSI3aHHBIX C OCHOBaMH MAIlIHOCTPOUTETBHOMN
TU/IPABJIMKY, B TOM UKCJIe C BBIDOPOM HAaCOCOB, pacueTaMu TPyOOIIPOBO/IOB C HACOCHOM TIofiauet.

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

TeKyIuil KOHTPOJIb YCIIeBAaeMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHBIE BpeMeHHbIe NHTePBaJIb B
cnenyromumx dhopMax:
e UWArHOCTUYECKas paboTa;
* KOHTDOJIbHBIE BOTIPOCHI;
e BOMPOCHI K AuddepeHI[IPOBaHHOMY 3aueTy.

ITpomexxyTouHasi aTTecTawys MPOBOAUTCS B (hopmax:
o nmuddepeHI[POBAHHBIN 3aUeT.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
MpeJyCMOTPEHbI JIEKIIMOHHBIE 3aHATHS (34 u.), mpakTuueckue 3aHsATHsS (34 4.), camocTosiTe/bHas paboTta
crygenra (40 a).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
OCHOBBI T'IIPAB/INK! CTAPTOBBIX KOMIIVIEKCOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMILIMHEI cocTaBngeT 108 4., u3 HUX 68 4. ayUTOPHBIX 3aHATHH, U 40 u.,
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 PexkomeHnyemasi iuTeparypa prn?{?éKOCTb’
Pa3pen 1. CBoiicTBa xuakocTeil. I'mapocraruka.
CaMOCTOATeIIEHOE HayeHHe E. B. Adanacses. . I'napaenuka: CI16.6I'TY
"BOEHMEX" um. [I. ®. YctuHoga, 2008 (1)
ANAAKTUIECKIX €UHMLL, TIOATOTOBKA K A.T. Cxuptnaaze, B. . isaHos, B. H. Kapees. . 10
JIEKLIMIOHHOMY U MPaKTHUUeCKOMY ’ N .
SAHSTHSIM I'mppaBnuka B MammHocTpoeHun: Crapbid OCKoT:
THT, 2020 (1)
Wroro no pazzeny 1 10

PaB]IEJI 2. Kunemaruka v AUHAMHKA )XHAKOCTH. PeXXuMbl TeueHHs XHUJAKOCTH B prﬁax.

CamMocTosiTenbHOe HU3ydyeHue
AUJaKTHUYeCKHUX eJWHUL], ITOATrOTOBKA K

A.T. Cxuprnazse, B. 1. Isanos, B. H. Kapees. .
I'uapaenuka B MammHocTpoeHuu: Crapbii Ockoit:
THT, 2020 (2, 3)

JIEKL[UOHHOMY Y TIpaKTHUeCKOMY C. M. Craxkos. . [IpuknagHas rufipoMexaHvka u 10
3aHATUSIM MalllMHOCTpouTe/IbHas ruzpasnvka: CI16. BT TY
"BOEHMEX" um. [I. ®. YctuHoga, 2015 (2, 3)
Wroro no pasgeny 2 10
Paspen 3. MecTHBIe CONNPOTHB/ICHHS.
A.T. Cxuprnazse, B. 1. isanos, B. H. Kapees. .
CamocTosiTe/IbHOE U3yuyeHre I'mppasnuka B MammmHocTpoeHnd: Crapbiii OcKom:
JULAKTUUeCKUX eIUHULI, TIOAT0TOBKA K THT, 2020 (4) 5
JIEKLINOHHOMY U IPaKTU4eCKOMY T. M. bamra, C. C. PygHes, b. b. Hekpacos. .
3aHATUAM IN'ippasnyvika, ruipoMallvHbl ¥ THAPONIPUBOALL: M.:
MarmmmHocTpoenue, 1982 (4)
Wroro no pa3geny 3 5
Pazpen 4. TuapaBInyecKuii pacyer TpyoOnpoBo0OB.
A.T. Cxuptnagse, B. 1. IaHoB, B. H. Kapees. .
CamocTosTe/IbHOE U3yuyeHue I'mppasnyka B MammmHocTpoeHnd: Crapbiii OcKom:
IUIAKTAUEeCKUX eIUHUL], TIOATOTOBKA K THT, 2020 (5) 15
JIEKLINOHHOMY U [paKTU4eCKOMY T. M. bamra, C. C. Pygues, b. b. Hekpacos. .
3aQHATUSAM I'ippasnvika, ruipoMalliviHbl M THAPOTIPUBOALL: M.:
MammHocTpoenue, 1982 (5)
Wroro no paspeny 4 15
11 34905



IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
OCHOBBI T'NJIPAB/TUKI CTAPTOBBIX KOMIIJIEKCOB

®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

*  KOHTPOJIbHbIE BOIIPOCHI;

e BONPOCHI K ArhepeHIIPOBaHHOMY 3aueTy;
e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

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

e IIpU NIPaBUJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBWIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

KoHTpo/ibHBIE BONIPOCHI
KoHTpo/bHbIE BOMPOCHI B BH/ie G/I0KOB BOIIPOCOB cofepykarcsa B YMK auctumninHel. KOHTpo/bHbIE
BOIMPOCKI CYUTAIOTCS C/IAHHBIMU TP MpaBUIbHOM 0TBeTe Ha 100% BOIMPOCOB B MOJHOM 00beMe.

Bonpocs! k guddepeHpoBaHHOMY 3aueTy
Boripocs! k aud. 3auety copepkarcs B Y MK JUCITUTIIMHBI

JAuddepennypoBanHblii 3aueT

Oudd. 3auet mo AUCHUIIIMHE MPOXOAUT B (hopMe YCTHOTO cobeceioBaHus (C TUCbMEHHBIMU
TOSICHEHUSIMU) U OTBETOB Ha BOTIPOCHI K AUQ@. 3aueTy, 3alaBaeMbIM riperniofiaBatesieM. OTBeTHI Ha:
- bonee 85% BOTIPOCOB - SB/ISIETCS OCHOBAHKWEM [I/Is TIOTyUeHHUs CTY/IEHTOM OI[eHKHU «3aUTeHO-0T/INYHO»;
- (75-84)% BOMPOCOB - SIBJISIETCSI OCHOBAHWEM /15 TTOJTyUeHHs CTYIeHTOM OLIeHKH «3a4TeHO-XOPOLLO»;
- (60-74)% BOMPOCOB - SIBJISIETCS OCHOBAHWEM /IS TIOJyUeHHs CTY/IeHTOM OLIeHKH «3auyTeHo-
VA0BIIETBOPUTE/ILHO»;
- MeHee 60% BOMPOCOB — SIB/SIETCS OCHOBaHWEM JIJIs TIOJIyUeHUsl CTYeHTOM OLIeHKU «He 3aUTeHO».

OO0yuaroIuiicsi IMeeT MPaBo Ha MOJyueHHe OLIEHKHU ''3aUTeHO-0T/IMYHO", "'3aUTeHO-X0pOIL0" U ""3auTeHo-
VIOB/IETBOPUTEBHO" B PAMKaX TeKyIlel paboThl B CeMeCTpe COTIaCHO TEXHOJIOTUYeCKOH KapTe.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Pa3pen 1. CBoiicTBa KOHTP%];L:L(IE;OIFPOCH’
3 | 6 |kugKocreii. 188 | 4| 4 | 10 10| e erH kN
I'mppocraruka. A PEHLMD y
3a4eTy
Paspen 2. Kunemaruka u KoHTpoJIBbHBIE BOIIPOCH],
3 g |AMHaMHKa XHJAKOCTH. 28 | 18 | 10 8 10 30 Bomnpoce! k
Pe)xuMBbI TeueHUst b depeHIPOBaHHOMY
JKHKOCTH B TPy0ax. 3aueTy
KoHTposibHBIE BOTIPOCH],
3 6 Pa3zpgen 3. MectHbIe 14 9 5 4 5 20 Bonpocs! K
CONMPOTHUB/IEHUS. nuddepeHIIPOBaHHOMY
3aueTy
Pasgen 4. KOHTp(])g]L];II{L(I)i :Io;pocm,
3 6 |I'mppaBanueckuii pacyer | 48 | 33 | 15 18 15 40 P
nudbepeHIIPOBaHHOMY
TPYOOIIPOBO/IOB.
3a4eTy
Bcero 3a 6 cemecTp 108 | 68 | 34 34 40 100
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Onenounbie MaTrepuasl no gucyumiudie OCHOBBI 'M/IPAB/IMKU CTAPTOBBIX

KOMIUVIEKCOB

ITIK-8 - CnocofeH pazpabambieams KOHCMPYKYUuuU NyCcKo8bLX yCMpoLiCme, mpaHcnopmHo-ycmaHo8o04HO20
000pydoeaHusi, cucmem 3anpasku KOMNOHEHIMAMU MON/IUEd U CHCAMbIMU 2d3aMU U cUcmem
00c/1yscueaHus pakenbl HA CMApPMOBOM KoMI/1eKce

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

[TpounTaiiTe TEKCT U 3alMILKTe Pa3BepPHYThI 000CHOBaHHBIN OTBET

IaH yuyacTtok TpybonpoBojia. HeobxouMblil MoTpeOHkIN Harop 6oskIie Tpedyemoro. UTo MOXKHO
czienath, He MeHsist KOH(UTypaLuio TpyOOIpoBo/a U ero 37IeMeHTbl, YTOObI YMEHBILIUTE ITOTPeOHBIH
Hariop?

ITpounTaiiTe TEKCT U 3alUIINTE Pa3BePHYThIH 000CHOBAHHBINM OTBET

Ectb TpybonpoBog ¢ HacocHo# nogadeid. Hacoc ciiomaricst v Ob11 ToMeHsTH Ha oXoxKuid. T1pu 3amycke
BO3HUK /IOTIO/THUTE/ILHBIM 1IyM B Hacoce. UeM 3TO MO>KHO OOBSICHUTD M KaK UCITPaBUTh (OCHOBHBIE
Mephbi)?

ITpouuTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE

[MpuBeguTe B COOTBETCTBUE POPMYIIBI M UX Ha3BAHUS

dopmyna Hasganue

1. y=pg A. OcHOBHOe ypaBHeHHE T'HIpOCTaTUKU

2. V1S1=V2S2 bB. YpaBHeHue HepaspbIBHOCTU

3.z1+pl/

I;}_;l; /V1/2g= B. YpaBHenue bepHynnu ajis ueanbHON XXUAKOCTU
y+V2*V2/2g

4.p2 =pl+yh T Yae/nbHbIi BeC >KUJKOCTU

ITpounTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE
IIpuBeauTe B COOTBETCTBUE TEPMUHBI U UX OMpe/ie/ieHus

TepMuH Onpepenenue

1. BsizkocThb A. 3aBUCHMOCTB MOTEPH OT pacxofa

2. Kpusas

noTpebHOr0 b. 3aBucHMOCTE 1OTPeOHOTO Haropa OT pacxoja
Haropa

3.

Xapakrepuctika B. CBOICTBO KUAKOCTH COTIPOTUB/ATHLCS CABUTY CJI0€B
TpyOOIpoBOZA

I. PasHOCTB HAI10pOB Ha BbIXO/l€ U Ha BXOJe

HquHTaﬁTe TEKCT U YCTAHOBUTE IMOC/I€A0BATE/IbHOCTD

ITporieccel, COMPOBOXK/AIOIIYE MAPOBYIO KaBUTALMIO. 3alUIINTe COOTBETCTBYOLIYIO
TM0CJIe/10BaTe/IbHOCTh UMD C/1eBa Hampago.

1. BO3HMKHOBEHHE MUKDPOB3PHIBOB OOJIBILION HHTEHCUBHOCTH
2. O6pa3oBaHue My3bIPHKOB Tapa
3. CxJionbIBaHUe My3bIPHKOB

4. TlageHvie 1aBIeHUs HYDKe [JaBI€HUS HACKI[eHHBIX TIApOB JJaHHOM >KUAKOCTH TTPU JAHHOM
TemIeparype

[pouuTaiiTe TEKCT ¥ YCTAHOBUTE TOC/IE/I0BATEIbHOCTD

lan TpyOoTpOBO/ ¢ HACOCHOM Mojaueit (C U3BeCTHBIM TpebyeMbIM PacXofioM, KOTOPBIH /10/KEH
obecrneunTtsb Hacoc). Hy>kHo 1ofio0paTh HAacoC. YCTaHOBUTE OC/Ie0BaTeIbHOCTh JEMCTBUI TPH
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Ne 7

Ne 8

Ne 9

nozibope Hacoca v IPyTUX COMYTCTBYIOIIUX OTePAIHi.

1. [Tomo6paTk mapamMeTphl 3aBWXKKH [I71s1 PeTY/IMPOBaHMS pacxo/ja 0 HY>KHOTO YPOBHSI.
2. OnpesienuTh MOTPe6GHBIN HAOp TPyOOMPOBO/A.

3. C yueToM NoTpeOHOT0 Hamopa no/joopats Hacoc.

4. TIpoBepuTh MapaMeTphl Hacoca.

5. YTOUHUTH IMaMeTp BCachIBAIOIIIEro TpybOoNpoBo/ia

6. Ornpeie/TMThL IUaMeTp BCACHIBAIOIIEro TPyOOIIPOBO/A B TEPBOM TPUOIVKEHHH.

HpquTaﬁTe TeKCT, BbIGepI/ITe HpaBHJ'[BHLIﬁ OTBET U 3allMIINTE apryMeEHTHI, O6OCHOBLIBaIOLL[I/Ie BLIGOp
oTBeTa

['maBHBINM TApaMeTp BcackIBarolero Tpybonporoa (B TpybOnpoBo/ie ¢ HACOCHOM Mo/jaueli), KOTOpbId
onpeJiensieTcs IIpU MoAOGOpe Hacoca.

1. quameTp
2. IuHa
3. abcomoTHas [IEPOX0BATOCTh

4. OTHOCHUTEIbHAS 11epoxX0oBaTOCTb

HPOQHTaﬁTe TeKCT, BbIGepI/ITe HpaBHJ’[LHLIﬁ OTBET U 3allUIINTe apryMeHThI, O6OCHOBLIBaIOLL[I/Ie BLI60p
OoTBeTa

ITpu mofGope BcacklBaroIero TpyoomnpoBo/ia (B TpyOOIPOBO/ie C HACOCHOU Mofiaueii) Kakou
WCII0/Ib3yeTCsl KpUTepUii (UTO C UeM CPaBHUBAETCS U [IJIs Uero)

1. JaBj/ieHHre 1repej BXO040M B HaCOC CpaBHMBAETCA C MMHHMMAJ/IBHO OOITYCTHUMBIM [OdB/I€HHMEM Had BXO/i€ B
Hacoc

2. IaB/jieHUe Tiepe]] BXOJOM B HACOC CPABHUBAETCS C ZIAB/IEHMEM HACHIIIEHHbBIX MapOB JAaHHOM >XKU/JKOCTH
TIPY JJaHHOU TeMIieparype

3. ZlaBjieHYe B TI0JIOCTU BCAChIBaHUSI HACOCA CPAaBHUBAETCS C /laB/ieHUeM HacChIIlleHHbIX TTapoB JaHHOU
JKUIKOCTH TIpU JaHHOU TeMmIiepaTrype

4. AaBJ/ieHrE B MMOJIOCTHU BCaChIBAHWSA HACOCa CPABHUBAETCA C MUHUMAJIbHO AOITYyCTUMBIM [1dBJIEHUEM B
TI0JIOCTHU BCACBIBAHHMSA HaCOCa

[TpouwnTaiiTe TEKCT, BEIOEPHUTE MPABU/BHBINA OTBET U 3alMIIINTE apryMeHThbI, 000 CHOBBIBAOII[HEe BLIOOD
oTBeTa

Iau TpyOonpoBoj, ¢ HacocHOM nofavueil. CaMblii BayKHBIHM MapameTp, KOTOPBIH OyJeT orpaHiYMBaTh
PacXof, XKUJKOCTH.

1. K03 GULIMEHT CONPOTUB/IEHMS TEPEMEHHOTO JPOCCe/Isi HAOPHOTO TPyOompoBoja
2. abcosoTHAs 11epOX0BaTOCTh HATTOPHOTO TPYOOTPOBO/A
3. abCco/roTHas IIIEPOX0BATOCTh BCACHIBAIOILIETO TPYOOITPOBOA

4. OTHOCHTe/bHasl ILIePOXOBATOCTh HATIOPHOTO TPYDOOIPOBO/A

Ne 10 TTpouuTaiiTe TEKCT, BEIOEPUTE MTPABUIbHBIE OTBETHI M 3aTMIIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD

OTBETOB

IaH yyacTok TpyOOTIpOBO/a, BK/IIOYAIOIINI U MeCTHBIE COMPOTHUB/eHus. YTo Oosee cyljecTBeHHO
TIOB/IMSIET Ha NIOTepH Hariopa Ha 3TOM yuyacTKe TIPpU TIOCTOSIHHOM pacxozie?

1. ymeHbllIeHHe AuaMeTpa TpyOonpoBoza B 2 pasa
2. yMeHblIIeHHe pacxoza B 2 pasa

3. yMeHbIlIeHre abCOoTIOTHOM 111epOX0BAaTOCTH TPYOBI B 2 pasa
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4. yMeHbIlIeHe OTHOCUTEIbHOM 111epOX0BaTOCTH B 2 pasa

Ne 11 TIpouuTaiiTe TeKCT, BbIOepUTE NPAaBUIbHBIE OTBETHI M 3alUIINTE apPTyMEeHThI, 000CHOBBIBAIOIL[MEe BEIOOD
OTBETOB

[aH yuacTok TpyOOnpoBOoAa, BKIFOYAIOIHMI ¥ MeCTHBIE COTIPOTHB/IeHHs. UTO MeHee CyIjeCTBEHHO
TIOB/IMSIET Ha MIOTepH Haropa Ha 5TOM yvacTkKe?

1. yMeHbIlIeHHe riaMmeTpa TpyborpoBosa B 2 pasa
2. yMeHbllIeHHe pacxoja B 2 pasa
3. yMeHbILeHHe abCOMOTHOMH 111epoXoBaToCcTH TPyOrI B 4 pasa

4. yMeHbllIeHe OTHOCUTEbHOM 111epOX0BaTOCTH B 4 pasa

Ne 12 TIpouuTaiiTe TeKCT, BbIOepUTe MPAaBUIbHBIE OTBETHI M 3aNUIINTE apPTyMeHThI, 000CHOBBIBAIOIL[ME BEIOOD
OTBETOB

[aH yuacTok TpyOOnpoBOo/a, BKIFOYAIOIHI ¥ MeCTHbIe COTIPOTHB/IEHHS, 3a/laH PacIiojiaraeMblii Hariop.
Kakue ycroBus 17151 aHaMMTAYECKOTO OTIpe/ieIeHus pacxofia HY)>KHO BBITTOJTHUTH?

1. He3aBUCHUMOCTD KO3 bUIMeHTa MeCTHBIX COTIPOTUB/IEHUs OT urcia PeitHombca
2. He3aBUCUMOCTD Ko3(pduiireHTa roTeph Ha TpeHHUe OT urcia PeliHonbca
3. IaMMHapHOCTb TeYeHUs

4. cabast TypOy/IEHTHOCTE TeUEHHS
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