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

JleBrxuH A.A.
(mopmumch) DdUO
« » 20

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

Hanpagnienue/cnenuaibHOCTb 24.03.01 PakeTHble KOMILJIEKCHI U KOCMOHABTHKA
MOATOTOBKU

Cnenuanusanusa/npoduab/nporpaMma ITpoekTHpOBaHMe, NPOM3BOJCTBO M 3KCIJTyaTalMs CTAPTOBBIX CUCTEM
TOATOTOBKH

YpoBeHb BbICIIIero o0pa3soBaHust bakanaBpuar

®opma o0yueHHs OuHas

®dakybTeT A PakeTHO-KOCMHYeCKOH TeXHUKH

Beinyckaroman Kadeapa A4 CTAPTOBBIE U TEXHUYECKHMNE KOMIUVIEKCBI PAKET 1

KOCMMWYECKUX AIITIAPATOB

Kadeapa-pa3padorunk paboueit A4 CTAPTOBBIE U TEXHUYECKUE KOMIIVJIEKCBI PAKET 1
NporpaMMabl KOCMMWYECKUX AITTAPATOB
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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)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
roz Habopa rpymmsr: 2025

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

3apenyromuii kadenpoit Auapees O.B., K.T.H.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

A4 CTAPTOBBIE N TEXHUYECKHE KOMIUIEKCBI PAKET 1 KOCMHNYECKHUX AIIITIAPATOB

3aBenyromuii kadenpoii Auapees O.B., K.T.H.




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:

[TK-7.5 — CriocobeH MpPOBOAWUTH TPOEKTHPOBaHWE W IKCIUTyaTal|MI0 THPAB/IMUYeCKUX, MMHeBMaTUYeCKUX,
JIeKTPUYECKUX U ra30BBIX NPUBOLOB U CHUCTEM, a TAKXKe pas3/IM4HbIX 3JIEMEHTOB, arperaroB U MexaHU3MOB

CTapTOBBIX CUCTeM, KOMILIeKCoB U uzfenuit PKT

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

IIK-7.5

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

Oucuyunmmaa OCHOBBI TUIPAB/IMKU CTAPTOBBIX KOMIIJIEKCOB sBisiercst
JVCLIMTUTMHON YacTH, (hpopMHupyeMoli yuacTHHKAaMH 00pa3oBaTe/IbHBIX OTHOLIEHUH 6/10Ka 1, mporpaMmbl
MOArOTOBKM 110 Harpas/aeHuto 24.03.01 PakemHble KOMNAEKCbl U KOCMOHABMUKA.

CogepkaHue JUCLUIVIMHBI BJISeTCs JIOTUYeCKUM npopopkenrem aucuuruie: @U3NKA.

Copep>kaHue JUCITUTUIMHEI SIB/ISIETCSE OCHOBOM Ayist ocBoeHus aucturiid: TUPOOBOPYAOBAHUE
CTAPTOBEBIX KOMIIJIEKCOB, YCTPOMCTBA I'IJIPOABTOMATUKMU, T'A3OBBIE ITPUBO/IbI
CTAPTOBBIX KOMIUIEKCOB, 3AITPABOYHOE OBOPYJOBAHUE CTAPTOBBIX
KOMIUIEKCOB.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:
¢ OIIK-1 — CriocobeH IpUMEHSTh €CTeCTBeHHOHAYUHbIE U 00ITIeMH)XeHepHbIe 3HaHUS, METO/IbI

MaTeMaTU4YeCKOT0 aHa/Iu3a U MOJIe/TMPOBAHUS, TEOPETUUECKOTO 1 IKCITIEPUMEHTA/ILHOTO UCC/IeIOBAHMS B
rpoeccroHanBHON JesiTeIbHOCTH



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%,
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Pazpen 1. CpoiicTBa xxupkoctei. I'mpocraruka. 1.1. Cusbl, 1efiCTBYIOIIME Ha KUKOCTb.
3 5 JlaBneHue B xuakoctH 1.2. CBOMCTBA rMApOCTaTHYeCKOro Aasenus. 1.3. OcHOBHOe 1 6 4 P 5 10
ypaBHeHHe rijpocTatuki. BeiBoz. 1.4. ITbe3omeTprueckast BeicoTa. Bakyym. Vsmepenue
[aBJIeHUS. 1.5. 33,[[3‘-11/[ Ha MCI10/Ib30BaHre OCHOBHOTI'O ypaBHEHUSA TUJPOCTaTUKHU.
Pa3pen 2. KuneMaTnKa ¥ AHHAMHKA XHAKOCTH. Pe)XXHMBI TeueHHs )KUAKOCTH B TPyDax.
2.1. OcHOBHBIe TH/IpaB/IMUeCKHe 371eMeHThI TT0TOKa. 2.2. YpaBHeHHe BepHy/mm fiis CTpyHKu
W/leanbHOM XXUAKOCTH. 2.3. YpaBHeHHe BepHy/IH /y1s peanbHOM BA3KOH XKUAKOCTH. 2.4. Bujbl
3 5 NoTepsb Mo/Horo Hanopa. 2.5. [Ipumenenue ypaBHeHust bepHy/m 151 perieHust 29 14 10 4 15 30
MpaKTHUeCKHX 3agau. 2.6. KpaTkue cBezieHus 0 pexxuMax Teuenust. 2.7. TypOyneHTHOe
TeyeHHe B KaHaslax MIOCTOSIHHOTO ceueHust. 2.8. ITorepu 1o jyiiHe Ha TpeHue. Kosdduument
IU/ipaBlUUYeCKUX CONPOTHBIIeHNH Tpenus. 2.9. KaButanus. 2.10. YpaBHeHHe KoMyecTsa
ZABrwKeHYst. 2.11. IlpumeHeHe ypaBHeHUsI KOJIMYeCTBA JABIDKEHUs].
Paspen 3. MecTHbIe conpoTuBieHus. 3.1. OCHOBHbIe CBe/leHUsI O MeCTHBIX CONPOTHB/IEHHUSIX
3 5 3.2. Onpegienienre kK03(GULIMEHTOB MECTHBIX COMPOTHB/eHMH 3.3. BHe3arnHoe pacuipeHue 2 7 5 5 15 20
KaHajla, BHe3artHoe Cy>kKeHHe KaHala 3.4. MecTHble COTIPOTUBJIEHHS I1PU JIaAMUHApPHOM
TeUeHUH.
Pa3zpaen 4. l'uppaBauueckuii pacuet Tpydonposoyos. 4.1. O6iue ceegenus. 4.2, [IpocToit
Tpy6OIPOBO/, TTOCTOSIHHOTO ceueHus. 4.3. Coe/lMHeHHe MPOCTBIX TPYGONpPoBoAoB. 4.4.
3 5 Cnoxsbie Tpy6orpoBopbl. 4.5. TpyGonpoBozbl ¢ HACOCHOH MojaYei KUIAKOCTH. 4.6. 46 24 15 9 22 40
HOCTPOEHI/IE Hal'lOpHOﬁ JIMHWH HAaCOCHOM YCTaHOBKH. 4.7. Petienue 3a/ia4y B paMKax JaHHOro
paszierna.
Bcero 3a 5 cemecTp 108 51 34 17 57 100
Bcero no gucuuninHe 108 51 34 17 57 100
3.2. AyAuTOpHBII NPAKTUKYM
Oo0neMm,
Ne Homep 1 HaMeHOBaHMe pa3jesa
Tema NPAKTHYeCKOr'o 3aHATUA dyAa.
n/n JUCLMILTAHBI
JacoB
Pazpen 1. CoiicTBa KUAKOCTEH. o o
1 CaolicTBa KUIOKOCTeu. FI/I,Z[pOCTaTI/IKa. 2
I'uppocraruka.
7 Pasgen 2. KnHemMaTtrKa ¥ JMHaMUKa )XUAKOCTU. |[KrHemaTrka U JUHaMUKa )KUJKOCTH. 4
PexuMbl TeueHuUst JKUIKOCTU B pr6ax. PexuMbl TeueHUst XKUOKOCTU B pr6ax
3 |Pa3gmen 3. MecCTHbIe CONPOTUB/IEHUS. MecTHbIe CONPOTUB/IEHUS 2
Paznen 4. 'uapaBiuueckuil pacueT .
4 T'upaBMMyecKUii pacyet TpyOONPOBOZIOB 9
TPyOOIPOBO/IOB.
Bcero 3a 5 cemectp 17
3.3. CamocrosTenbHas padora crygenta (CPC)
Ne Homep 1 HaiMeHOBaHHe pa3jesa Oo0nem,
CO]I[EP)K&HI/IE y‘lEGHOl"O 3a/ldHUsA
n/n AUCITUIT/THHBI qacoB
o - CamMocTosiTeTbHOe H3yuyeHue JU1aKThudeCKUuX
Pa3zpen 1. CBoricTBa XKUAKOCTEM.
1 eIUHUL], [IOAT0TOBKA K JIEKLJMOHHOMY U 5
I'mppocraTuka.
IMpakKTUYeCKOMY 3aHATUAM
Pazgen 2. KuHeMaTrka U HaMHKa CamocTosiTe/lbHOe U3yueHue AUAaKTHUeCKUX
2 KUZKOCTU. Pe)KrMBbI TeueHUs )XKUAKOCTH |eZJUHUL], [IOAT0TOBKA K JIEKLJMOHHOMY U 15
B pr6ax. MPpaKTUYeCKOMY 3aHATUAM
CamMocTosiTeTbHOe H3yuyeHue JUaKThuuyeCKUuX
3 |Pa3gen 3. MecTHbIe CONPOTUB/IEHUS. eZIUHUL], [IOAT0TOBKA K JIEKLJMOHHOMY 1 15
MpaKTUYeCKOMY 3aHATUAM
o CamMocTosiTeTbHOe H3yuyeHue JU1aKThuuyeCKUuX
Pa3zpen 4. 'mppaBnvueckuy pacuet
4 eZIUHUL], [IOAT0TOBKA K JIEKLJMOHHOMY U 22
TPyOOIPOBO/IOB.
IMpaKTUYeCKOMY 3aHATUAM
Bcero 3a 5 cemectp 57
6 28108




4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI

CEMECTP HEJIE/TI CEMECTPA
1[2] 3 (4] 5 [ 6] 7 [8[9[ 10 11 [12] 13 [14[15] 16 17
5 KB| | KB |/JIP| KB IIP | KB KB JIP | Bomp. Ok3

YcnoBHbIe 0003HAYEHUS:
e [IP — aparHOCTHUECKasi paboTa;
¢ KB — KOHTpO/IbHBIE BOTIPOCHI;
e Borp. 9K3 — BOMNpOCHI K 3K3aMeHY.

TeKyuil KOHTPO/Ib YCIIeBAEMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromux dhopMax:
e MArHOCTUYECKas paboTa;
*  KOHTPOJIbHBIE BOIIPOCKI;
¢ BOMPOCHI K 9K3aMEHY.

IIpomMeskyTouHasi arTecTanus IPOBOAWUTCS B popMax:
e 93K3aMeH.

7 28108



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/ — I'naBHasi — O6pa3oBarenbHas ratdopma FOpaiit. st By30B 1 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
TOATOTOBKM 110 HaripayieHuto 24.03.01 PakemHble KOMNAEKCbl U KOCMOHA8Muka. JAUCIUII/IMHA peanu3yeTcsl Ha
tdakynerete A PakerHo-kocMudeckod TexHwku BI'TY "BOEHMEX" um. .®. YcruHoBa kadexpoit A4
CTAPTOBBIE U TEXHUUYECKNE KOMITJIEKCHI PAKET 1 KOCMUYECKUX ATITTAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
ITK-7.5 CrniocobeH TIPOBOJWTL TPOEKTUPOBAaHWE W SKCIUTyaTalldi0 T'H/[PAaBIWYECKUX, TTHEBMATHUeCKHX,
3/IeKTPUYECKUX U Ta30BbIX MPUBOJOB U CHCTEM, a TaK)Ke pa3/IMYHbIX 37eMEeHTOB, arperaToB U MeXaHU3MOB
CTapTOBBIX CUCTeM, KoMILieKcoB U u3genuii PKT.

ConepkaHue AWCLMIUIMHBI OXBaTbIBaeT KPYI BOMPOCOB, CBSI3aHHBIX C OCHOBaMM MAaIlIMHOCTPOUTETbHOMN
TH/IPaB/IMKH, B TOM UHCJ/IE C BBLIDOPOM HACOCOB, pacyeTamMy TPyOOTPOBO/JIOB C HACOCHOM Moziauei.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJle/IyIollie BUABI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpeMEHHbIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e MArHOCTUYECKas paboTa;
*  KOHTPOJIbHBIE BOIIPOCHI;
¢ BOMPOCHI K 3K3aMEHY.

HPOME)KYTOIIHHH dTTeCcTalUus ITPOBOAUTCA B (bopMax:
¢ 5S5K3dMeEH.

OO01jast TPyZI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI

MpeJyCMOTPEHBI JIEKIIMOHHBIE 3aHATHS (34 u.), mpakTuueckue 3aHsaATHS (17 4.), camocTosiTeslbHas paboTa
cryzaenra (57 4).
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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 JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
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. . 5
JIEKLIMIOHHOMY U MPaKTHUUeCKOMY ’ N .
SAHSTHSIM I'mppaBnuka B MammHocTpoeHun: Crapbid OCKoT:
THT, 2020 (1)
Wroro no pazzeny 1 5

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)

JIEKLINOHHOMY U [PaKTU4eCKOMY C. M. Craxkos. . [IpuknazsHas ruipoMexaHyka u 15
3aHATUSIM MalllMHOCTpouTe/IbHas ruzpasnvka: CI16. BT TY
"BOEHMEX" um. []. @. YctunoBa, 2015 (2, 3)
Wroro no pasgeny 2 15
Paspen 3. MecTHBIe CONNPOTHB/ICHHS.
T. M. Bamra, C. C. Pyznnes, b. b. Hekpacos. .
CamocrosTebHOE U3yUYeHHe I'mppasnvika, ruipoMallvHbl M THAPONIPUBOABL: M.:
JULAKTUUeCKUX eIUHULI, TIOAT0TOBKA K MammHocTtpoeHue, 1982 (4) 15
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 15
Pazpen 4. TuapaBInyecKuii pacyer TpyoOnpoBo0OB.
T. M. Bawra, C. C. Pyzgues, b. b. Hekpacos. .
CamocTosTe/IbHOE U3yuyeHue I'nppasivika, rugpOMAaILVHBL U TUAPONPUBOABL: M.:
IUIAKTAUEeCKUX eIUHUL], TIOATOTOBKA K MammHocTtpoenue, 1982 (5) 29
JIEKLINOHHOMY U [paKTU4eCKOMY A.T. Cxupmnagse, B. 1. BanHos, B. H. Kapees. .
3aQHATUSAM I'uppaBnvka B MammmHocTpoeHnd: Crapbiii Ockon:
THT, 2020 (5)
Wroro no paspeny 4 22
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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 BOIPOCHI K 3K3aMeHY;

e 5K3aMeH.

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.

BormpocslI K 3K3aMeHy
Bompoce K 3k3ameHy cofepskarcs B Y MK IUCIUTITMHBI

JK3aMeH

JK3aMeH TI0 JUCLIMTUIMHE TIPOXOAUT B hopMe yCTHOTO cobecemoBaHus (C MMCHbMEHHBIMU TIOSICHEHUSIMH )
Y OTBETOB Ha BOIPOCHI K 5K3aMeHY, 3a/laBaeMbIM MpernogasBaresieM. OTBeTHI Ha:
- bonee 85% BOTIPOCOB - AB/ISIETCS OCHOBAaHHWEM /[I7IsI TIOyUeHUS CTY/IEHTOM OL[eHKU «OTINYHO»;
- (75-84)% BOMPOCOB - SIBJISIETCS OCHOBAHWEM 15 TIOJyUeHHs CTYIeHTOM OLIEHKHU «XOPOLIO»;
- (51-74)% BOTIIPOCOB - SBJISIETCSI OCHOBAHWEM /15 TIOJTyUeHUsl CTYIeHTOM OLIeHKU «y[OBJIETBOPUTEIBLHOY;
- MeHee 51% BOIIPOCOB — SBJII€TCS OCHOBAHWEM [1s1 ITOJIyYeHHUsI CTYJeHTOM OLIeHKU «HeYy/0B/IeETBOPUTE/ILHO.
OO0yuaroIuiicss IMeeT MpaBo Ha MoJyueHHe OLIEHKU ""0T/IMYHO", "XopoIIo" 1 "yI0BIeTBOPUTE/TLHO" B paMKax
TeKyIel paboThl B CEMECTPe COITIaCHO TEXHOJIOTMUECKOH KapTe.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaumeHoBaHue pa3/jesoB 1
AUJAKTHYECKUX eUHUL]

BCEI'O

AyauTopHBIe
3aHATHA B
KOHTAaKTHOM

dopme

BCEI'O
Jlekuuu
IIpakTHueckue

3aHATHUA

CamMocToaTe/1bHaa
pabora cTyaeHTOB

dopmupyemas
KoMmeTeHUusA, %

IIK-7.5

HANMMEHOBAHUE
OLIEHOYHOI'O CPEJCTBA

Pa3zgen 1. CBoiicTBa XU/JKOCTEM.
I'mppocraruka.

11

—_
o

Bonpocs! K
5K3aMeHy,
KontpossHeIe
BOIIPOCHI

Pa3pen 2. KuHeMaTuKa U JUHAMHKA
KUAAKOCTU. Pe)xumsl TeueHust
JKHJKOCTH B TPyOax.

29

14 | 10 4

15

30

Bonpocs! K
9K3aMeHy,
KouTposbHbIe
BOIIPOCHI

Paspen 3. MecTHBIe CONIPOTHBI/ICHHS.

22

15

20

Bonpock! K
3K3aMeHYy,
KontponbHbie
BOTIPOCHI

Pazpen 4. I'napaBiuyeckuii pacyer
Tpy0OnIpOBOAOB.

46

24 | 15 9

22

40

Borpocs! K
3K3aMeHyY,
KonTposibHbIE
BOMNPOCHI

Bcero 3a 5 cemecTp

108

51 | 34 17

57

100

Bcero no guciuruinHe

108

51 | 34 17

57

100

13

28108




Onenounbie MaTrepuasl no gucyumiudie OCHOBBI 'M/IPAB/IMKU CTAPTOBBIX
KOMIIVIEKCOB

IIK-7.5 - Cnoco6GeH npoeodums npoeKmupoeaHue U 3KCN/iyamayuro 2uopasiuyecKux, NHeeMamu4ecKux,
3/1eKMPUYeCKUX U 2a308bIX NPUBOO0E U CUCMeM, d MakKice pa1UYHbIX 3/1eMeHIN0s, azpezamos u
MexaHu3Mo8 cmapmoebiX cucmem, KomMmn/aekcoeg u uzoenuii PKT

Ne 1 TlpouuTaiiTe TEKCT ¥ yCTaHOBUTE NOC/Ie[0BaTeIbHOCTh

ITaH TpyOOTpOBO/|, C HACOCHOM To/lauei (C U3BeCTHBIM TpebyeMbIM PacXo/ioM, KOTOPBIH ZI0/KeH
obecrnieunTh Hacoc). Hy)kHO rozo6pathk HacoC. YCTaHOBHTE MOC/Ie/I0BaTe/IbHOCTD [IeMCTBUM MTPU
noz100pe Hacoca 1 JPYTux COMyTCTBYIOLMX OIepariyii.

1. TTomo6GpaTh MapamMeTphl 3aJIBMXKKH [/ PETYIMPOBAHUS Pacxo/ia 10 HY>KHOTO YPOBHSI.
2. OnpenenuTts MOTPeOHBIH HAMOp TPyOOIIPOBO/A.

3. C yuetom nioTpe6GHOr0 Hariopa moo6parb Hacoc.

4. IIpoBepUTh MTapaMeTphbl Hacoca.

5. YTOUHHUTB AriaMeTp BCachIBaloIiero TpyoorpoBoa

6. Ornpe/ie/ T TUAaMeTpP BCAChIBAIOIIEro TPyOOIIPOBO/A B TEPBOM MPHOIVKEHHH.
Ne 2 TIpouMTaiiTe TEKCT ¥ YCTAaHOBUTE COOTBETCTBHE
ITpuBeauTe B cooTBeTCTBHE (HOPMYIIBI U X Ha3BaHUS

dopmyna Hasganue

1. y=pg A. OCHOBHOe ypaBHeHHe r'MJpOCTaTUKU

2. V1S1=V2S2 b. YpaBHeHHe Hepa3pbIBHOCTH

3.z1+pl/

\Z(;‘r/;; /V1/29 - B. YpaBHenue BepHysmu Ajist ujjeanbHON XKUAKOCTH
y+V2*V2/2g

4.p2 =pl+vyh T YaenpHBIN BeC KUAKOCTA

Ne 3 TlIpouurTaiiTe TEKCT ¥ yCTaHOBHUTE COOTBETCTBUE
IlpyuBeauTe B COOTBETCTBHE TEPMUHBI U UX OMpeie/IeHNs

Tepmun Omnpepnenenue

1. Bs3kocTb A. 3aBUCHMOCTB IOTEPh OT pacxoja

2. Kpusas

noTpebHOr0 b. 3aBucKMMOCTE OTPeOHOTO Haropa 0T pacxoza
Hariopa

3.

Xapakreprctika B. CBOMCTBO KUAKOCTU COTIPOTUB/IATHCS COBUTY C/I0€B
TpyOOIpOBOZA

I'. Pa3HOCTB HaropoB Ha BBIXOZE U Ha BXOZe

Ne 4 TIpouuTaiiTe TEKCT M 3alUILUTe pa3BePHYThIA 000CHOBAHHBIN OTBET

Ectb TpybonpoBoy ¢ HacocHo nogaveii. Hacoc ciiomasics 1 661 OMeHsTH Ha TOXoyKHi. [1pu 3amycke
BO3HUK /IOTIOJTHUTE/TBHBIN LITyM B Hacoce. UeM 3T0 MO’KHO OOBbsSICHUTD M KaK UCTIPaBUTDb (OCHOBHBIE
MepbI)?

Ne 5 IIpouMTaiiTe TEKCT U YCTAaHOBUTE IOC/E0BaTeIbHOCTD

[Tporiecchl, COMPOBOXK/AIOIIYE MTAPOBYIO KaBUTALMIO. 3alUIINTe COOTBETCTBYOLIYIO
TI0CJIe/10BaTe/IbHOCTE UMD C/IeBa HampaBo.

1. Bo3HUKHOBeHHE MUKPOB3PLIBOB 00JILIIION MHTEeHCUBHOCTU

2. O6pa3oBaHMe My3bIPHKOB Mapa
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Ne 6

Ne 7

Ne 8

Ne 9

3. CxJI0mbIBaHue I1y3bIPHKOB

4. TlageHre JaBIeHNsT HYKe JaBIeHUs HAChIIEHHBIX MAapOB JaHHOMN KHUIKOCTH TTPY JaHHOM
Temrieparype

HPOQHTaﬁTe TeKCT, BbIGepI/ITe HpaBI/IJ'[LHI:Jﬁ OTBET U 3allUIINTEe apryMeHThI, O6OCHOBLIBa}0LL[I/Ie BLIGOP
OoTBeTa

I'maBHBINM TapaMeTp BcackIBarolero Tpybonporoa (B TpybOnpoBo/ie ¢ HACOCHOM Mo/jaueli), KOTOPhIH
orpeziesisieTcsi TpU Mozibope Hacoca.

1. puameTp
2. [vHa
3. abcomoTHAs [IEPOX0BATOCTh

4. OTHOCHUTETbHAS [1epoxXoBaTOCTb

HpquTaﬁTe TeKCT, BbIGepI/ITe HpaBHJ’[LHLIﬁ OTBET U 3allUIINTEe apryMeEHThI, O6OCHOBLIBaIOLL[I/Ie BLI60p
OTBeTa

ITpu moaGope BcacklBaroIero TpyoomnpoBo/a (B TpyOOIPOBO/e C HACOCHOU Mofiaueii) Kakou
WCTI0/Ib3yeTCsT KpUTEPUH (UTO C UeM CPaBHUBAETCS U [IJIs Uero)

1. JaBJ/ieHHe 1repej BX040M B HaCOC CpaBHMBAETCA C MMHHMMAJ/IBHO OOITYCTUMBIM [IdB/IEHHMEM Had BXO/i€ B
Hacoc

2. IaBjeHue Tiepe]] BXOJOM B HACOC CPABHUBAETCS C ZIAB/IEHMEM HACHIIIEHHbBIX MapOB JAaHHOMN >XU/JKOCTH
TIPY JaHHOU TeMIieparype

3. ZlaBjieHYe B TI0JIOCTU BCAChIBaHUSI HACOCA CPAaBHUBAETCS C /laB/ieHUeM HaChIllleHHbIX TTapoB JaHHOU
SKUJKOCTHU TIPU JaHHOW TeMIieparype

4. AaBJieHre B I10JIOCTHU BCACbIBAHWUA HACOCA CPpaBHHUBAETCA C MMHUMAJIBHO JOITyCTUMBIM [aB/iIeHUEM B
T1I0JIOCTHU BCACBIBAHHMSA HaCOCa

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

Iau Tpy6onpoBoj, ¢ HacocHoM nofavueil. CaMblii BayKHBIHM MapameTp, KOTOPEBIH OyJeT orpaHYMBaTh
PacXof, XKUJKOCTH.

1. k03¢ HHULMEHT CONPOTHUBIIEHUS TIePEMEHHOTO JPOCCerIsi HallOPHOTo TPyOorpoBoa
2. abcosoTHAs 11epOX0BaTOCTh HATTOPHOTO TPYOOTIPOBO/IA
3. abcosroTHAs 111epOX0BaTOCTh BCACKIBAIOIIIEr0 TPYOOIIpoBozia

4. OTHOCHTe/bHasI ILIePOXOBATOCTh HATIOPHOTO TPYDOOIPOBO/A

ITpounTaiiTe TEKCT, BEIOEPHUTE MPABUIbHBIE OTBETHI U 3aIUIIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

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

1. ymeHblIeHHe ariameTpa TpyOoIpoBoza B 2 pasa
2. yMeHblIIeHHe pacxoza B 2 pasa
3. yMeHbIlIeHWe abCOMOTHOM I1epOXOBaTOCTH TPYOLI B 2 pasa

4. YMeHbIIeHe OTHOCUTEIbHOM IIepOXOBAaTOCTHU B 2 pa3sa

Ne 10 TTpouuTaiiTe TEKCT, BEIOEPUTE NTPABUIbHBIE OTBETHI M 3alMIIINTE apPTYMEHThI, 000 CHOBBIBAIOII[HE BLIOOD

OTBETOB

IaH yyacTok TpyOOTpoBO/a, BK/IIOUAIOIIMI 1 MeCTHBIE COTIPOTHBIeHUs. UTO MeHee CyILjeCTBeHHO
TIOBJIMsIET Ha ITOTEepPU Haropa Ha 3TOM yvacTke?

1. ymMeHblIeHHe iMaMeTpa TPyOOrpoBoza B 2 pa3a
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2. yMeHblIIeHHe pacxoza B 2 pasa
3. yMeHblIlleHHe abCOMIOTHOM 111epoXoBaToCTH TPyOb! B 4 pasa

4. yMeHbIlIeHle OTHOCHTeIbHOM 111epOX0BaTOCTH B 4 pasa

Ne 11 TIpouwnTaiiTe TEKCT, BbIOEpUTE MPABU/IbHbIE OTBETHI M 3aIUIINTE apryMEHThI, 000CHOBBIBAIOIIME BEIOOP
OTBETOB

I,Z[EIH Y4daCTOK TPY6OHPOBOAEI, BKJII-O‘-IaI-OI_LlI/Iﬁ 1 MeCTHbI€ COIIPpOTHUBJ/IEHUS, 3adH paCHOHaFBEMbIﬁ Hariop.
Kakue yQI10BUA /11 dHA/IMTUYECKOI'O OIIpeAesieHrs paCxXoa Hy>KHO BBITIOJIHUTD?

1. He3aBUCHUMOCTB KO3 (hUIMEeHTa MECTHBIX COTIPOTUB/IEHUs OT urcia PeiiHombaCa
2. He3aBUCUMOCTH K03(duiierTa rmorepb Ha TpeHUe OT urcia PeiHombzca
3. IaMUHapHOCTb TeYeHUsI

4. cnabast TypOy/IeHTHOCTD TeUEHHS
Ne 12 TIpounTaliTe TEKCT U 3aIMIIUTE Pa3BEPHYThIM 000CHOBAHHBIN OTBET

[Man yuactok TpybornpoBoza. Heobxoaumeiii moTpebOHbIN Hanop 6osbiie TpedyemMoro. YTo MOXXHO
CZiesiaTh, He MeHsIsl KOH(Urypaiuio TpyOorpoBoia U ero 37IEMeHThI, UTOObl YMEHBIIUTh MOTPEOHBIN
Hariop”?
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