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Paboyasa nporpamma gucuunnvHbl COCTaBneHa B COOTBETCTBMU C hefepanbHbiM rocyaapcTBeHHbIM 06pa3oBaTenbHbIM
CTaHgapToM Bbiclwero obpasoBaHus No HanpasneHuio nogrotoeku 15.03.02 TexHonorMyeckMe MalmHbl 1 06opyaoBaHue,
yTBEePXAEHHBLIM Npukasom MuHobpHaykn Poccun ot 09.08.2021 r. Ne 728

CoctaButens (u):

DOKTOp TEXHUYECKUX HayK, [Npodeccop Ycos Anekcen "eoprnesuy
Ot kadenpbl cocTaBUTENS: MapkoBeu Anekcen
3aeepyownin kadeapor MallMHoBeAEHUS Bnagnmuposuy

Ot BbINycKkatoLeln kadeapsbi: MapkoBeu Anekcen
3aBegytowmin kadeapon Brnagumuposuny

MeToanyeckun otgen:




1 BBEJEHUE K PABOYEN MPOrPAMME OUCLUMIIVHDI

1.1 Uenb aucumnnuubl: ChopmMupoBaTtb KOMMETEHLMN 0by4atloLwerocsi B 06r1acT MEXaHWKK XXMOKOCTU 1 rasa
NPYMEHMUTENBHO K peLleHunto 3agay pa3paboTkn y3noB MalUMH U MEXaHN3BOB

1.2 3agaum gcuMNInHbLI:

PaccMoTpeTb OCHOBHblE 3aKOHbl PaBHOBECUMSI U OBWXKEHWUS XXMOKOCTU WM rasa u cnocobbl NPUMEHEHUST 3TUX
3aKOHOB 415 peLleHns NpakTU4ecKknx 3agau.

PaccmoTpeTb yCTPONCTBO M NPUHLMN OENCTBUS TMAPABIMYECKUX MaLUUH.

[aTb NnpeacTaBneHns o Ha3Ha4YeHMK, MPUHUMNAX NOCTPOEHUS M 0BnacTn NPUMEHEHNST TMOPABINYECKUX CUCTEM.

1.3 TpeboBaHus K NnpeaBapuTenibHOM NOAroTOBKe OOy4aloLerocs:

MpenBapuTenbHas NOAroTOBKa NpegnonaraeT co3fgaHne OCHOBbI AN POPMUPOBAHUSA KOMNETEHLMIN, YKa3aHHbIX
B M. 2, NPU N3y4eHNN OUCLUMIINH:

MaTtematunka

dusnka

TeopeTnyeckas MexaHuka
ConpoTuBneHne maTepuanos
[eTtann mawumH

2 KOMMNETEHUMN OBYYAIOLWEIoCs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNIIUHBI

OlK-13: Cnocob6eH NpUMeHATbL CTaHAAPTHbIE MeTOAbI pacyeTa NPy NPOeKTMPOBaHUM AeTarneun U y3nos
TeXHONIOrMYeCKMX MaluuH U 060pyaAOBaHUS;

3HaTb: OCHOBHblE C*)VISVI‘-IECKVIG CBOWCTBA XWOKOCTEN N ra3oB, 3aKOHbI U ypaBHEHUA CTaTukn U oMHaMUKn XNOKOCTEN U
ra3os.

YMeTb: BbINOMHATD pacyeTbl NHEBMO- U TMOPOCUCTEM Y3510B MallWH NMPUMEHUTENbHO K 3adadam I'IpO(*)eCCI/IOHaJ'IbHOVI
OEeATEeNIbHOCTU.

BnapeTb: HaBblkamu pacyeTa nHeBMO- U TMApOCUCTEM Y3J10B MaLLlH C UCMNOJ1Ib30OBaHNEM TUMNOBbLIX METOAUK.




3 PE3YJIbTATblI OBYYEHUA MO AUCLUUMINHE

HavnmeHoBaHWe u cogepxkaHve pasaernos,
TEM U y4EOHbIX 3aHATUIA

CewmecTtp
(kypc gns 3A0)

KoHTakTHas
pabota

Jlek.

(vachl) | (vachbl)

Mp.

CP
(4achbl)

MHHoBaLU. dopma
dopmbl TeKyLlero
3aHATUN KOHTpoOns

Pasgen 1. N'mpgpocTtatuka

Tema 1. BsepgeHve B  AOMCUMNAVHY.
CBoWcTBa XMAKOCTU U rasa

Tema 2. 3akOHbl paBHOBECUS KUAKOCTU U
raza. [ducddepeHumanbHble YypaBHEHUS
paBHOBecUs

MpakTnyeckoe 3aHaATME: PaBHOBecue
YKWOKOCTU U rasa

Tema 3. OcHoBHOe ypaBHeHue
rmaopocTaTukn

Pazgpen 2. KuHemaTMka w©n [guHamuka
KWOKOCTU U rasa

Tema 4. OCHOBHbIE MOHATMS KMHEMATUKM
XKUOKOCTN " rasa. YpaBHeHune
Hepa3pbIBHOCTU. YpaBHEHME OBUKEHUS
MpakTuyeckoe 3aHaTME: KuHemaTuka wu
OVHaMUKa >XMOKOCTU U rasa

Tema 5. OcHoBbl Teopun nogobus. Buapl
nogobus. Teopembl nogobus.

Tema 6. YpaBHeHue BepHynnu.
OTHOCUTENBHOE [OBWXEHME XMOKOCTU U
TBEPAOro Tena

Pasgen 3. MexaHuka »Xngkoctu 1 rasa B
NPUNOXEHNSIX

Tema 7. [wngpaeBnuyeckun  pacyet
TPYOONPOBOAHLIX CUCTEM

MpakTnyeckoe 3aHgaTue: Pacuert
TpybonpoBoaoB

Tema 8. Hacocbl M KoMMpeccopHble
MaLLUUHBI

MpakTuyeckoe 3aHsTue: LllectepeHyaTtble
N LLEHTPOOEXHbBIE HACOCHI

WUtoro B cemecTpe (Ha kypce ana 3A0)

KoHcynbTauum n npomexyTrodHas
aTTecTtauus (3aver)

12

ra

12

ra

7,75

ra

17

34

56,75

0,25

Bcero koHTakTHas pab6orta n CP no
AUCLUUNIIMHEe

51,25

56,75

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM NiaHoM He NpedycMOTPEHO

5. ®OH[ OLIEHOYHbIX CPEACTB AN MPOBEAEHUA MPOMEXYTOYHOW ATTECTALMN
5.1 OnucaHue nokasaTtenen, KpUTepueB U CUCTEMbI OLLEHUBaHUA pe3ynbTaToB o6yveHus

5.1.1 NMoka3aTenun oueHUBaHUA

Kon HanmeHoBaHWe oLeHOYHOro
MokasaTenu oueHUBaHMSA pe3ynbTaToB 0byyYeHUs
KoMneTeHunm cpencTea

®dopMynupyeT OCHOBHbIE 3aKOHbl CTATUKW U OVHAMMWKA XUAKOCTEN U

rasoBs Bonpocbl YCTHOrO
cobecenoBaHus

OlK-13 BbinonHaeT pacyeTsl rmapaBnnyecknx n NHEBMaTUYECKNX CXEM

MpakTKo-0peHTUPOBaHHOE

Mcnonb3yeT TMNOBbIe METOAMKM pac4eToB NPMMEHUTENBHO K 3agadvam [3agaHve

NPOEKTUPOBAHUA TMAPABANYECKMNX U MHEBMATUYECKUX CUCTEM




5.1.2 Cuctema v Kputepum oLeHMBaHUA

LLikana oueHuBaHna

KpuTepun oLeHMBaHUA CPOPMMPOBAHHOCTM KOMMNETEHLIMIA

Obyuvatowmica oTBETUNT  Ha  BOMPOCHI
YCTHOTO cobecenoBaHus, peLwmn
3a4yteHo npakTuyeckne 3agadn, BO3MOXHO Aonyckas
HEeCyLLEeCTBEHHblE OWWNOKM B OTBETE Ha
BOMpOChHI Npenoaasatens.

He 3auyTteHo npakTu4eckune 3agauu, aonyctun

OOyuvatowmiics He OTBETWUST Ha BOMPOCHI
yCcTHOro cobecefoBaHUsi, He  peLmn

CYLECTBEHHblE OWMOKM B OTBETE Ha
BOMpPOChHI NpenogasaTens

5.2 TunoBble KOHTPONbHbIE 3aA4aHUSA UNU UHble MaTepuarnbl, HeOGXoAMMbIe ANsl OLEeHKN 3HAaHUNA, YMEeHUN,

HaBbIKOB U (UNK) ONbITa AEeATENILHOCTU
5.2.1 NepevyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | PopMynnpoBKM BONPOCOB
Cemectp 6
1 XKupgkoctb. OnpefeneHme 0CHOBHbIX CBOWCTB KanernbHOW XUAKOCTU 1 ra3a
2 M'mppoctatuyeckoe gaeneHve. OnpegenexHne, cBoNCTea
3 3aKoHbl paBHOBECHKS XXMOKOCTM U rasa
4 OudpdepeHumnanbHble ypaBHeHUS paBHoBeCcUsl. PU3NYECKMI CMbICH
5 OCHOBHbIE YpaBHEHMS TMOPOCTATUKM
6 KuHemaTtuka xumakoctu u rasa. OCHOBHbIE NOHATUA 1 onpeaenexus. Pacxoa xugkoctu
7 OuddepeHumnanbHble ypaBHEHUS OBWKEHMUS XKUOKOCTU. PU3NYECKMI CMbICH
8 MogenupoBaHue, ocHOBbI Teopun nogobus. Buabl nogobus
9 Kputepum ruapoguHamMmyeckoro nogobusi. TeopemMsl nogobus
10 TeuyeHune xupgkocTn. OnpeaeneHne NOTeEPU 3HePrum
11 TypbyneHTHOE TEYEHUE XUOKOCTU, MOTEPU SHEPTUMN MPU PA3NNYHBIX YCIOBUSAX ABWXEHMS
12 Knaccudukaums HacocoB. OcHOBHLIE NapameTpbl paboTbl Hacoca
13 YCTPOWCTBO U NMPUHLIMN AENACTBUSA LEHTPOOEXKHOro Hacoca, ero xapakrepucTuka. Beilbop Hacoca
14 Knaccudurkaumst o6beMHbIX HACOCOB. HepaBHOMEpPHOCTL Nogaun. narpamma nogaym
15 OcHoBHble napameTpbl paboTbl 06beMHbIX HAacocoB. Cnocobbl BhipaBHMBAHMS NoAaun
16 O6beMHbIV rtnaponpueod. OCHOBHbIE MOHATUS U ONpeaeneHus
17 O6nactn npumeHeHns 06bEMHOro rmgponpueoga

5.2.2 TunoBble TeCcTOBble 3aAaHUA

He npegycmoTpeHo

5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3afaHus (3apayn, Kenchbl)

Onpegenutb NNOTHOCTb HedpTu, ecnn 320 000 kr ee Macchl nomeLLarTcst B 06beme 380 ky6.Mm.

Mpu rmapaBnmMyeckom mucnbiTaHun Tpybonposoaa anvHon 600 m u gnametpom 500 MM faBneHne Boabl MOOHSITO C
1 at go 50 at. Kakon o6bem Boabl noTpeboBanock nogaTb B Tpybonposoa 3a Bpems nogbema gasneHns? PacwumpeHnem

CTeHOK TpyGonpoBofa npeHebpeyb.

HwxHsia YacTb paboyen kamepbl keccoHa HaxoauTcs Ha rnybuHe h=30 M OT cBOOOAHOW MOBEPXHOCTW BOAHI.
Onpepenutb n3bbLITOYHOE AaBneHve Bo3gyxa p, KoTopoe Heobxoanmo co3gaTth B paboyel kamepe KeccoHa, 4Tobbl Boga

He Morna NpOHUKHYTb BHYTPb.

TpybonpoBog COCTOUT 13 TPEX NOCNEeL0OBATENBHO COEAMHEHHBIX Y4aCcTKOB TPYO, BHYTPEHHME ANaMeTPbl KOTOPbIX
d1= 52 mm, d2 = 76 MM, d3 =82 mMm. OnpenennTb CpegHUe CKOPOCTU XXMAKOCTM Ha y4acTkax, ecrnvm o6beMHbI pacxos B

Tpybonposoae Q= 48 n/MuH

YcTHoe cobecenoBaHme MucbMeHHas paboTa




5.3 MeToanyeckue matepuarnbl, onpegensirolyme npoueaypbl oLleHUBaHUA 3HaHWW, YMEeHUI, BnaaeHUi (HaBbIKOB
1 (UNKN) NPaKTUYECKOro onbiTa AeATENbLHOCTH)

5.3.1 YcnoBus gonycka oby4atrowerocsi K npomMexXyTo4HOW aTrecTaumm U NopsAoK NMUKBMAALMKN akafeMU4yeckon
3a10/MKEeHHOCTH

lMpoBedeHne NPOMEXYTOYHOW aTTecTauun pernameHTMpoBaHO foKanbHbIM HOpMaTuMBHbIM aktom CM6MYMNTA
«lMonoxeHne o0 NpoBeAeHMN TEKYLLLErO KOHTPONSA YCNeBAaeMOCTM U MPOMEXYTOYHOM aTTecTauumn obydaroLmxcay

5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No AUCUUnInHe

YcTHas + MucbMeHHas KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Oco6eHHOCTU NpoBeAeHUsi NPOMEXYTOYHOM aTTecTauMm No AUCLUNNnHe

Mpun npoBedeHMn 3a4veTa BpeMsi, OTBOAMMOE Ha MOATOTOBKY K OTBETY, cOocTaBnsieT He 6onee 40 muH. [ns
BbINOSTHEHMSA NMPAKTUYECKOro 3afaHus obyvarolemy NpesoCcTaBnsaeTcs KOMMbTEP, a Takke HeobxooMmas cnpaBoyvHas
MHopMaLms.

6. YYHEBHO-METOOMYECKOE N UH®OPMALMOHHOE OBECMNEYEHUE OUCUUNIIUHDI
6.1 YyebHasa nutepaTtypa

AsTop 3arnasue | M3paTenbcTBO [oa nspaHnsa | Ccbinka
6.1.1 OcHoBHas y4yebHas nuTepaTtypa
ByTko, r. tO.,|MexaHunka xungkoct u rasa | Carkr-lMeTepbypr: CaHKT- https://www.iprbooks
Hukudbopos, A. O. MeTtepbyprekun hop.ru/102444.html|
rocyaapCTBEHHbIN 2018
YHUBEPCUTET

NPOMbILUNEHHbIX
TEXHOOMMN 1 an3anHa

Kansakuh, A. M.,|MexaHuKa »XMaKocTun n rasa.
YecHokoBa, E. B. B 2 yacTax. 4.1

https://www.iprbooks

CapartoB: CapaToBckuii hop.ru/117210.htm

rocyapCTBEHHbIN

TEXHUYECKUN 2019

yHuBepcuteT nmenm FO.A.
larapuna, 36C ACB

6.1.2 lononHuTenbHasa yyebHasa nutepartypa

Haymoea, O. B.,|OcHoBbI rMApaBMKy, - c . https://www.iprbooks
Katkos, [1. C. MEXaHUKN XUOKOCTU U rasa aparos. L.apaTtosCckiit hop.ru/108695.html
rocy4apCTBEHHbIN
TEXHUYECKNI 2020

yHuBepcuteT nmenm FO.A.
larapuna, 36C ACB

Mpoxosckui, [1. B. OcHOBbI  rMApaBAMKM 1 Cankr-leTepbypr: 2020 https://www.iprbooks
rmaponpueoa MonutexHuka hop.ru/94835.html
Manemn, B. IM. Mmopaenuka. KenesHoropck: https://www.iprbooks
MppogmHamuka. Cwubunpckasn noxapHo- 2021 hop.ru/119069.html
PykoBoacTBO K  pelleHuto| cnacatenbHasi akagemust
3apav McC MYC Poccun

6.2 NMepe4yeHb NpocheccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALUMOHHO-CMPABOYHbIX CUCTEM

OneKkTpoHHO-6MbnmoTevHasa cuctema IPRbooks [OnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/
MHdopmaumoHHasn cuctema «EguHoe okHO JocTyna k obpasoBartenbHbIM pecypcam. Pasgen. MHdopmaTuka u
NMHPOPMaLMOHHbIE TEXHOMNOMMMY» [ONekTpoHHLIN pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.75.6

6.3 NepeyeHb NULIEH3MOHHOIO U CBOGOAHO pacnpocTpaHAeMoro nporpaMMHoro obecneuveHust
Octave
MATLAB
Microsoft Office Standart Russian Open No Level Academic

Microsoft Windows Home Russian Open No Level Academic Legalization Get Genuine (GGK) + Microsoft
Windows Professional (Pro — npodeccunoHaneHas) Russian Upgrade Open No Level Academic




6.4 OnucaHue matepmanbHO-TeXHMYECKOM 6a3bl, HeEOOXoAUMON ANs OCyLecTBNEeHUA obpa3oBaTesibHOro
npouecca no gucumnnuHe

AyanTtopus OcHalueHne

MynbTmeamniiHoe obopyaoBaHue, cneynanmanpoBaHHas mebenb, gocka
NekunoHHasa aygutopus

CneuunanuavnpoBaHHas Mebenb, focka
YyebHas aygutopusi

MynbTumegnnHoe obopyaoBaHWE, KOMMbIOTEPHAA TEXHMKA C BO3MOXHOCTbIO MOAKITHYEHMS K
KomnbloTepHblii knacc [cetn  «AHTepHeT» M obecrnieyeHMeM  [ocTyna B 3MEKTPOHHY  MH(OPMaLMOHHO-
obpasoBaTenbHyto cpeny
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