MMHOBPHAYKHW POCCHHA

(enepanbHoe rocyjapcTBeHHOe G10)KeTHOe 00pa3oBaTe/IbHOE YUpeXX/[eHHe BhICIIero 00pa3oBaHust
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»

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

(BITY «<BOEHMEX» nm. JI.®. YcTunoBa)
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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
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

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
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:

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

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

IICK-08

3HAHUA:
OCHOBHBIE Oripefie/ieHUda YU TIOHATHUA MaUJHHOCTpOHTEHLHOﬁ TUApAaB/IMKHW, MOJe/TMPOBdHHE TTPOLjeCCOB,

Cl)I/IBI/IKO—MaTeMaTI/I‘—IECKI/Iﬁ dafriapar Ajd HUCCiea0BaHUA (pacqua) THAPAB/INYECKHUX TIPDOLIECCOB B CJ/IOXKHBIX
MeXaHHMYeCKUX CUCTeMax;

YMEHUs1:
MeTOo/Ibl pacueTta (UCC/e/J0BaHMs) OT/AEMbHBIX JIEMEHTOB H/IPaBIMUECKOTO 000py0BaHus, CBOOOAHOE

HCII0/Ib30BaHKE CHpaBO‘-IHOfI Y TEXHUYE CKOU JINTEPAaTyPhI 10 MaHJHHOCTpOHTEHLHOﬁ TAPAaBIIMKE;

HaBbIKU:
HaBBIKM pacyeTa TPyOOIIPOBOAOB C HACOCHOM T0/jaueid, ITOCTPOeHUsI TMHUM TIO/THOTO Hariopa | Ap..



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

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

Ay/MTOpHBIE 3aHATHS S
B KOHTaKTHOIi ¢hopme g o
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Paspen 1. CpoiicTBa xupakocTei. I'mgpocraTuka. 1.1. Cusbl, eHCTBYOLME Ha )KUAKOCTb.
3 6 JlaBneHuve B xuakocty 1.2. CBOMCTBA rMAPOCTaTHYeCKOro AasneHus. 1.3. OcHOBHOe 21 6 4 P 15 10
ypaBHeHHe ruzipoctatiki. BeiBog. 1.4. ITbe3omeTpuueckas BbicoTa. Bakyym. M3mepenne
AaBJIeHUs. 1.5. 33,[[3‘”/] Ha MCI0/Ib30BaHKe OCHOBHOT'O YpaBHEHUSA T'MPOCTaTUKH.
Paspen 2. K THKa U A )XMAKOCTH. PeXXHMBI TeueHHs! XXHAKOCTH B TpyGax.
2.1. OcHOBHBIE TH/IpaB/IMUECKHE 3/IeMeHThI I0TOKa. 2.2. YpaBHeHHe BepHy/m fi/is CTpyHKU
W/ieanbHOM )XUAKOCTH. 2.3. YpaBHeHHe BepHy/IH /151 peanbHOM BA3KOW XXUAKOCTH. 2.4. Buabl
3 6 TI0Tepsb Mo/HOro Haropa. 2.5. [Ipumenenne ypaBHeHus: bepHy/um /151 perieHust 39 14 10 4 25 30
MpaKTHYeCKUX 3aziad. 2.6. Kparkue cBefieHusi 0 pexxumax Tedenust. 2.7. TypOyneHTHoe
TeueHHe B KaHa/laX MOCTOSIHHOTO cevenus. 2.8. ToTepu no JyvHe Ha TpeHue. Kosdduipent
TU/ipaBIUUYeCKUX CONPOTHBIIeHMH Tpenus. 2.9. Kautanus. 2.10. YpaBHeHHe KoMyecTsa
zBroKeHYst. 2.11. IlpymeHeHe ypaBHeHUsI KOJIMYeCTBA JABIDKEHUsL.
Paspen 3. MectHble conporuBieHus. 3.1. OCHOBHble CBeZIeHUsI O MeCTHBIX CONPOTHUB/IEHUSIX
3 6 3.2. OmpezieneHre Ko3(GULMEHTOB MeCTHBIX CONPOTUB/IeHNH 3.3. BHe3arHoe paciuipeHue 8 7 5 P 21 20
KaHaJia, BHe3aIlHoe Cy)xeHHe KaHaza 3.4. MeCTHble CONpPOTUB/IEHHs NP JJAMUHapPHOM
TeUYeHUH.
Paspen 4. T'uapaBinyeckuii pacuet TpydonpoBoyos. 4.1. O6uue cBefeHus. 4.2. ITpocroit
Tpy6OIPOBO/, ITOCTOSIHHOTO ceuenus. 4.3. CoelHeHHe MPOCTBIX TPYOONpPOBOAOB. 4.4.
3 6 CnoxHuele Tpy60rpoBogel. 4.5. Tpy6onpoBozb! ¢ HACOCHOM Mofauel XUAKOCTH. 4.6. 56 24 15 9 32 40
HOCTPOEHI/IE Hal'lOpHOl‘/i JIMHUW HAaCOCHOM YCTaHOBKH. 4.7. PetieHue 3a/iay B paMKax JaHHOro
pasziena.
Bcero 3a 6 cemecTp 144 51 34 17 93 100
Bcero no gucuuninHe 144 51 34 17 93 100
3.2. AyAuTOPHBII NPAKTUKYM
Oonem,
Ne Homep 1 HauMeHOBaHHe pa3jesa
Tema MPAKTHYE€CKOI'0 3dHATHUA dyA.
n/no JUCIMILTAHBI
yacoB
Pazgen 1. CBoiicTBa XUAKOCTEH. . .
1 CgoiicTBa xxuakKoctel. ['ugpocraTuka. 2
I'mppocraruka.
7 Pa3zpen 2. Kunemarvka v JUHaMUKa KUAKOCTH. |[KrHeMarvka U JUHAMMKa XXULKOCTH. 4
Pe>xuMbl TeueHuUst XHUOKOCTHU B prﬁaX PexxyiMbl TeueHMsT XKUAKOCTH B pr6ax
3 |Pasgen 3. MecTHbIe COIPOTUBIIEHUS. MecTHBIe COTIPOTUB/IEHUST 2
Pa3,qen 4, FI/I,[[paBJII/I‘IECKI/Iﬁ pacuet o
4 I'mapaBnryeckrii pacyeT TPyOOIPOBOZOB 9
TPyOOIIPOBO/IOB.
Bcero 3a 6 cemecTp 17
3.3. CamocronaTenbHast padora crygenra (CPC)
Ne Homep v HauMeHOBaHMe pa3jea Oo6nem,
CopepkaHue yueOHOr0 3aJaHus
n/n AUCHHUII/TMHBI JdacoB
v o CamocTrosiTe/IbHOe n3yueHue ANAdKTHdeCKUX
Pa3zpen 1. CBolicTBa KUJKOCTEM.
1 eIUHUL], IOAT0TOBKA K JIEKLJAOHHOMY 1 15
I'mppocratuka.
MPpAKTUUECKOMY 3dHATUAM
Pasgen 2. KuHeMaTrKa ¥ JMHaMUKa CamocTosTe/IbHOe U3yyeHne AUAaKTHYe CKUX
2  PKUZKOCTU. Pe)KMMBI TeueHUs )KUAKOCTH |eJUHUL], IOATOTOBKA K JIEKLJAIOHHOMY U 25
B pr6ax. MPpAKTUUECKOMY 3dHATUAM
CamocTrosiTe/IbHOe n3yueHue ANAdKTHueCKUX
3 |Pa3gen 3. MecTHbIe CONPOTUB/IEHUS. e/JUHUL, [I04rOTOBKA K JIEKLIMOHHOMY U 21
MPAKTUUECKOMY 3dHATUAM
- CamocTrosiTe/ibHOe n3yueHue ANAdKTH4deCKUX
Pa3zpen 4. 'mapaBnvueckuii pacuet
4 eIUHUL], IOAT0TOBKA K JIEKLIAOHHOMY 1 32
TPyOOIPOBO/IOB.
MPpAKTUUECKOMY 3dHATUAM
Bcero 3a 6 cemectp 93
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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.

21148



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-
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:
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.

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 cocTaBiseT 4 3.e., 144 u. TIporpamMMoM AWCIUITAHBI
MpeJyCMOTPEHbI JIEKIIMOHHBIE 3aHATHS (34 u.), mpakTuueckue 3aHsaTHs (17 4.), camocTosiTesibHass paboTa
crygenra (93 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 JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 93 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.

HaumeHnoBaHue padoThl PexomeHjyemas 1uTeparypa prm::véKOCTb’
Pa3pen 1. CBoiicTBa xuaKkocreil. F'uapocraTuka.
A.T. Cxuprnazze, B. 1. isanog, B. H. Kapees. .
CamocTosiTesIbHOE U3yuyeHue ’ N .
HIAKTHMECKIX QIUHNL], TIOTOTOBKA K I'uppaBnuvka B MaLFI;IiI_IHT(‘)CZTéJZO(?Ing)I/I. Crapsbiii Ockoit: s
g;ﬁ;‘f;;‘:o’“y 1 TTPAKTUHIECKOMY E. B. Adanacses. . Tuapasmika: CI16.BI'TY
"BOEHMEX" um. [I. @. YctrHoBa, 2008 (1)
Wroro no pazzeny 1 15
Pa3pen 2. KuHeMaTuKa U JHHAMHKA XUAKOCTH. Pe)XHMBI TeueHHs )KMJKOCTH B TPy0ax.
A.T. Cxuprnazse, B. 1. Isanos, B. H. Kapees. .
CamocTosiTe/IbHOE U3yuyeHre I'uapaenuka B MammHocTpoeHuu: Crapbii Ockoit:
JULAKTUUeCKUX eIUHULI, TIOAT0TOBKA K THT, 2020 (2, 3) 75
JIEKL[UOHHOMY Y TIpaKTHUeCKOMY C. M. Craxkos. . [IpuknagHas rufipoMexaHvka u
3aHATUSIM MalllMHOCTpouTe/IbHas ruzpasnvka: CI16. BT TY
"BOEHMEX" um. []. @. YctunoBa, 2015 (2, 3)
Wroro no pasgeny 2 25
Paspen 3. MecTHBIe CONNPOTHB/ICHHS.
T. M. Bamra, C. C. Pyznnes, b. b. Hekpacos. .
CamocrosTebHOE U3yUYeHHe I'vppaenvka, rTMpOMAaIIWHbI U TUAPONPHUBOALL: M.:
JULAKTUUeCKUX eIUHULI, TIOAT0TOBKA K MammHocTtpoeHue, 1982 (4) 21
JIEKLINOHHOMY U IPaKTU4eCKOMY A.T. Cxupmiagse, B. 1. BaHos, B. H. Kapees. .
3aHATUAM I'mppasnuka B MammHocTpoeHud: Crapbiii Ockon:
THT, 2020 (4)
Wroro no pa3geny 3 21
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) 30
JIEKLINOHHOMY U [paKTU4eCKOMY T. M. bamra, C. C. Pygues, b. b. Hekpacos. .
3aHATUSIM I'uapaenyka, THIPOMAIIMHLI U THAPONPUBOALL: M.:
MammHocTpoenue, 1982 (5)
Wroro no paspeny 4 32
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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»;
- (51-74)% BOTIPOCOB - SIBJISIETCS OCHOBAHWEM /IS TIOJyUeHHs CTY/IeHTOM OLIeHKH «3auyTeHo-
VA0BIIETBOPUTE/ILHO»;
- MeHee 51% BOMPOCOB — sIB/sSIeTCS OCHOBaHUEM /IJIs TIOJTyUeHUsl CTYIeHTOM 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.

12



[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Paspen 1. Croiictba KoHTpo/bHBIE BONPOCHI,
3 | 6 |kugKocreii. 200 6 | 4 | 2 | 15 10 Boripocer
TuppocTarika nubdepeHIPOBaHHOMY
) 3aUeTy
Paspen 2. Kunemaruka u KoHTpoJIBbHBIE BOIIPOCH],
3 g |AMHAMHKA XHJAKOCTH. 39 | 14 | 10 4 75 30 Bomnpoce! k
Pe)xuMbI TedeHHs b depeHIPOBaHHOMY
JKHKOCTH B TPy0ax. 3aueTy
KoHTposibHBIE BOTIPOCH],
3 6 Pa3zpgen 3. MectHbIe 28 v 5 7 21 20 Bonpocs! K
CONMPOTHUB/IEHUS. nuddepeHIIPOBaHHOMY
3aueTy
Pasgen 4 KoHTposibHBIE BOTIPOCH],
3 6 [l'uapaBnanueckwuii pacuer | 56 | 24 | 15 9 32 40 Boripocs! k
TPYGOIIPOBO/OB v epeHLPOBaHHOMY
) 3a4eTy
Bcero 3a 6 cemecTp 144 | 51 | 34 17 93 100
Bcero mo AucIuIUInHe 144 | 51 | 34 17 93 100
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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 2

Ne 3

Ne 4

Bonpocbl omKkpbimozo muna:
VYenbHBIN BeC )KUIKOCTH — 3TO

B ypaBHeHue bepHysuiv 7151 CTPYHKH UleabHOM KUAKOCTUA BXOJAT CeyIOLHe
caraeMble

B ypaBHeHue BepHysuiv /17151 peanbHOM BA3KOM KUAKOCTH BXOAST CAeYIOLIHe
caraeMble

CKOpOCTHBIe Harlophl B ypaBHeHUsIX bepHy/uiv /17151 peanbHOM BA3KOM KUIKOCTH U
CTPYWKH HJiealbHOU XKUJKOCTH OT/TMUAIOTCS CJIe[yHOIUM:

B moTepu ToTHOTO HaMopa TMPH TeUeHWH KUJKOCTH B 00II[eM C/Tyuae BXOZST
B o611eM cityuae KO3 GULIMEHT MECTHBIX ITOTEPh 3aBUCUT OT

[TocnenHee ciaraemMoe B ypaBHeHuu p2=p1l+yh — 3to

MuHuManpHOe abCoIOTHOE /IaBieHre Ta3a paBHO

Iatk onpeneneHye paboueli TOUKM (/17151 TpyOOIIPOBO/IA C HACOCHOM TofIauekt)
[Jartb KpaTkoe oripe/iesieHue TapoOBOM KaBUTAINU

Bonpocbl 3akpbimo2o muna:

Y=pg

laHHOe BBIpa)KeHHe UCTIONb3YeTCs [i/isl OTpe/ie/IeHUsT:

YnenbHOro Beca XUAKOCTU
Kunemarnueckoro ko3dduiieHTa BI3KOCTH
YiensHOro oobemMa KUAKOCTH

[JuHamuyeckoro ko3 duieHTa BI3KOCTU
CBOICTBO >KUAKOCTH COTIPOTUBIATHCS CABUTY €e CTI0€eB — 3TO:

Bs3kocTb
TekyuecTb
IInotHOCTB

YrpyrocTb
=p(dVx/dy)

B dopmyre ko3duripeHT p — 310:

JuHaMyyeckuii ko3 ULMEHT BA3KOCTU
KosdduipeHT 06beMHOTO paciMpeHus
KosdduimeHT TemriepaTypHOro paciiipeHust

Kunemarnyeckuii ko3¢ ULMEHT BI3KOCTH
=p(dVx/dy)

dopmyra CIyKUT /7151 Onpejie/ieHus ¥ CTipaBe/iiviBa st (BbibepHTe BepHbIe
YTBEP)KJEeHUs1):

s onipefienieHyst KacaTebHBIX HarpsDKeHUN
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

CripaBe/j/ivBa [ij1sl JaMUHapHOTO TeueHUst
CripaBeiiiBa [ijist TYpOY/IEHTHOTO TeUeHHUSI

5151 onipefienieHNst HOpMaJ/bHBIX HaIPsDKEHUN
C yBe/IM4eHHEM TeMIlepaTyphl:

Bs3kocTb JKUAKOCTH YMEHbIIaeTC s, BA3KOCTb I'a30B YBE/IMUHMBAETCA
Bs3kocTb JKUAKOCTH U I'a30B YMEHbIIAeTC s
Bs3kocTb JKUIKOCTH YBEIMUYMUBAETCS, BA3KOCTb I'a30B YMEHbIIIAeTCsA

Bs3K0OCTb )KUAKOCTU U ra30B YBeINYUBAETCs
C yMeHbLIIeHHEM TeMIlepaTyphbl (BbIOeprTe BepHbIe YTBEPKEHUs]):

Bs3kocTb JXXKUAKOCTH YBEJIMUUBAECTCSA
Bs3kocTb rasoB YMeHbIIaeTCA
Bs3kocTb JKUIKOCTHU YMEHbIIIaeTCAa

Bs3kocTh rasor YBE/IMUYUBAETCA

Kak peficTByeT ZaBieHre Ha BHEILIHIOO [TI0BEPXHOCTH MOKOSIIENCS KUAKOCTH
(BbibepuTe BepHbBIE YTBEPKAEHUS):

[To Hopmanu
BHyTph paccmarpuBaemMoro oosema
KacarenbHo

Hapyxy oTHOCHTe/TBHO pacCMaTprUBaeMoro oorema
O0BeM >KUAKOCTH, TIPOTEKAILUIA B eJUHHMLY BpEMeHH uepe3 JaHHOe KMUBOe CeueHre —
3T0:

Pacxop xxupkoctr
XapaKTepruCTUKa CKUMaeMOCTH XKUAKOCTU
[Tpou3BOAUTENBHOCTE )KUJKOCTU

CraTrueCcKuil Harop KUAKOCTU
K ckopocTHOMY Haropy Mpy KakOi CKOPOCTH OOBIYHO MPUBOAUTCS KOIPUIIUEHT
MeCTHBIX TTOTePb B TIPOCTHIX MECTHBIX COTIPOTUB/IEHUSIX ?

K GornbIieit CKopoCcTH B JAHHOM MeCTHOM COTIPOTHBJIEHUH
K cxopocTu 10 MeCTHOTO COIPOTHB/IEHUS
K ckopocTu 3a MeCTHBIM CONIPOTHUB/IEHUEM

K Hekolt GUKTUBHON OCpeHEeHHOM CKOPOCTH

Bribepute BepHbIe yTBEPK/IEHUS /IS TOTEPh MOJTHOTO HAaropa Ha MeCTHBIX
COTIPOTHUBJIEHUSIX
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MecTHbIe TOTepH BO3HUKAIOT TIPY M3MEHEeHWH reOMeTpHyY TpybonpoBoza
MecTHBIe TTOTEPH «TPATATCS» Ha BUXPH

MecTHbIe MOoTePU BO3HUKAKOT IIPHU TEUEHUH XXUAKOCTHU IO JOCTATOYHO ,Z[JII/IHHOﬁ TPYGE
IIOCTOAHHOI'O CeueHud

MecTHbIe TMOoTepHr BO3HUKAIOT TOJIBKO ITPU M30TePMUUYECKOM TeUeHUHN XKXHUAKOCTU
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