[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
®K1O: Makcumos Anekceli bopucosuy

[lomKHOCT: NUPEKTOp AenapTaMeHTa no 00pa3oBaTesbHOM NOAUTHKE o o
[laTa nognucanwa: 15.07.2025 12L\gglnglc EPCTBO HAVKH U BbJCHIEI'O OBPA30BAHUSA POCCUNUCKOU OEJEPALINN

YHuKanbHblii nporpaMPEERERMBEHOE IOCYTAPCTBEHHOE ABTOHQMHOE OBPA3OBATEJIbHOE YUPEX/IEHUE BBICHIETO OBPA30BAHMSI
8db180d1a5f02ac9e60521a56727427 3oNFO'CKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»

(MOCKOBCKHH MMOJINTEX)

(DaKyJII)TeT MaIllMMHOCTPOCHHUA

YTBEPXJIAIO

Jexan

7 /E.B. Cadonos/

«27» pespans 2025 .

PABOYAS ITPOT'PAMMA IUCIUAIIVINHBI

JIuHaMuKa )KUJAKOCTH U rasa

Hanpagnenue noarotoBku
15.03.04 ABToMaTH3alUsl TEXHOJOTHYECKHUX MPOLECCOB M NMPOM3BOJICTB

[Tpodunb
P060TbI 1 pOOOTOTEXHUYECKHE KOMILIEKCHI
Ksanudukamms

bakanasp

dopMbl 00yUeHHUs
oYHAas

Mocksa, 2025 T.



PazpaboTunk(u):
[Ipodeccop kadenpsr «ABTOMATHKA U yIIPABICHHUEY,

J.T.H., JOUEHT /B.P. Tacusipos/

CoriacoBaHo:

3aBenyromnuii kageapoit K ABTOMaTHKa U YIIPaBICHUEY, ﬂ ﬂ

I.T.H., podeccop /A.A. Pagronos/

PykoBonuTens 06pazoBaTebHON IPOrpaMMBbI
[Tpodeccop xadenpsl «ABTOMaTHKA U YIIPaBICHUEY,

J.T.H., JOLIEHT /B.P. T'acusipos/



W N -

Conep:xkanue

Lenu, 3a1a4u ¥ INIAHUPYEMBIC PE3YIHTATBI O0YUCHUS 11O TUCIIHIUIAHE ... vvveevveesvreesineesneees 4

MecTo TUCHUIUTMHBI B CTPYKTYPE 00Pa30BATEITBHON TIPOTPAMMDBI ..vvevvveeeiressireessireesssnessnsnns 4

CTpyKTypa B COACPIKAHUE JTACIIATIITHHBL ... .vvveesveesssteesssreessssesssssesssssesssssesssssessnssesssssssnseesssees 5
3.1 Buabl y4eOHOH PAOOTBI K TPYHOCMEKOCTD .....vivviateesrissresseeseassesseesseassesseesseasssseesseassesnesnens 5
3.2  TeMmaTuueCKUU TUTAH U3YICHUS JTUCTIUTITHB .....vveerveesreaseeesineasesssneessesssseansesssnesssessnnesnnes 5
3.3 COHCPHKAHME TUCTIUTIIIIHBL .....e.nvveesteeureantesssesassessssesssesssseasesssseansesssssassessssesnsesssnesnsesssnesnses 6
3.4 Temaruka CeMHHAPCKUX/TIPAKTHYECKUX M TAOOPATOPHBIX BAHATHH ....vvovvvenviririieerininennies 7
3.5 Temaruka KypCOBBIX MPOCKTOB (KYPCOBBIX PAOOT) ...vvervvieieeririaieesieeereesineesieessneesseesaneennes 8

Y4eOHO-METOANYECKOE U HHPOPMAITMOHHOE O0CCIICUCHHC . vevvvvrerreeersreeessreesssressssnessnsnesssns 8
4.1 HopMaTuBHBIE JOKYMEHTBI K I'OCTBI...c.viiiiiiiiiiiiiiiiesie e 8
4.2 OCHOBHAS JTUTEPATYPA - -veeuuveenreerureasseesureaseeasstaseessseasesssssasesssseansesssssansessssesnsesssesansessnesnnes 8
4.3 JIOTIOTHUTEIBHAS JIUTEPATYPA +..vveuveenreseesseessessessseasesssesseesseasseaseesseansesseesseassessnesseessessessens 8
4.4  DIEKTPOHHBIC O0PAZOBATEITBHBIE PECYPCHI ... c.uviteesrirsresseesseassesseesseasesseesseasesseesseasessessens 9
4.5 JluieH3uoHHOE U CBOOOIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE O0ECTICUCHHUE .................. 9
4.6 CoBpemeHHbIC IpodeccroHaTbHbIE 0a3bl TaHHBIX U HH)OPMAIIHOHHBIE CIIPABOYHEIE

(03 (o N Y 15 TR 9

MaTepuanbHO-TEXHUYECKOE OOCCIICUCHHE ... vveirrrreisiriesstreessieeessseesssseessssesssssesssssesssssessnssessnsees 9

METOAMYCCKUE PEKOMEHITALIHIH «..vvevvvveessvresssseesssnsesssssssssesssssesssssesssssesssssesssssesssssessssssssnssesnnes 10
6.1 Meroanueckue peKOMEH AU AJIs TIPETo1aBaTeNsl 0 OPraHU3ad OOYUCHHUS ........... 10
6.2 Meroanueckue yKkazaHus A 00YYarOIIUXCS IO OCBOCHUIO JTUCITUTUIAHBL .......cevvennneene. 10

DOH OLIEHOUHBIX CPEIICTB w.uuvvveeessnreeasssssreeesssssnesesanssesessasssseessssneessansseeeesannsessssnnnneeessnnnees 11
7.1 Metoabl KOHTPOJISI U OLICHUBAHUS PE3YIIBTATOB OOYUCHMS ... cecvvvevreeieienneenneenneeseneeneenes 12
7.1 Hlkana ¥ KpUTEPUH OLICHUBAHUS PE3YIIBTATOB OOYUCHUS .....vveerveesreeneennneenneesneesnneeneenes 13

7.2 OTICHOUHBIC CPEIICTBA -.vvuuvresreesreesesasseessesasseessesasseessssassesssessnseessssassesssesasesssesansesssessnsesns 16



1 IIeJIl/I, 3ala'Yi U IVIAHUPYEMBIC PE3YyJabTaTbl oﬁyqunﬂ o IMCIOMIIJIMHE

OcHoOBHOI1 HeJbK OCBOCHHA AUCHUIIIIMHBI ((Z[I/IHaMI/IKa KHUIAKOCTH M Tasa» ABJIICTCA
TCOPCTUUCCKAsA M IPAaKTHUYCCKasd IMOArOTOBKAa CTYyACHTOB B obractu HU3Yy4YCHUS 3aKOHOB TCUCHMHA
KUAKOCTHU U ra3a JJIs UX IPpUMCHCHH B THAPABINYCCKUX U TIHEBMATUYCCKUX IIPUBOAAX,; IPUHIUIIOB
I[CﬁCTBHSI OCHOBHBIX HCTOYHHUKOB OHCPIrHMU BbLINICHA3BAHHLIX MPUBOAOB; MCTOJOB aHAJIM3a
HpOCTGfIH.IPIX TUAPABINYCCKUX CXEM.

3ajgauya u3ydyeHus AUCUUIUIMHBI «/IMHaMUKa )KUAKOCTH U Ia3a» COCTOUT B (POPMUPOBAHUU
riyOOKUX 3HAHMKA O 3aKOHAX MOKOS M ABMIKEHHS KHIKOCTEH (KalelbHBIX M Ta3000pa3HbIX) U

CHJIOBOI'O B3aI/IMO,Z[eI\/'ICTBI/I5[ MCKAY KUIAKOCTBIO U 00TEeKaeMBIMHU TEJIaMH.

O6yquI/Ie 110 JUCHUIIIIMHEC ((I[I/IHaMI/IKa JKHUAKOCTHU U I'a3a» HAIIPAaBJICHO Ha (bOpMHpOBaHHe y

00y4aroIuXCcsl CAEAYIOIUX KOMIIETEHIUI:

Koa v nHaumenoBanue
KOMIIeTeHIN I

I/IHIII/IKaTopr JOCTHIKCHUSA
KOMIICTCHIIUN

HaumenoBanue noxkasaress
OllCHUBAaHUSA

OIIK-1. [IpumeHsTH
€CTECTBCHHOHAYYHBIC U
0O0IIenHKCHEPHBIC 3HAHUS,
METOJIbI MATEMATHIECKOTO
aHaJIM3a ¥ MOJICIIMPOBAHUS B
npoQecCHOHAIbHON
JESTEIbHOCTH.

HOIIK-1.1. I[Tonumaet
TEOPETUICCKHE OCHOBBI
€CTECTBEHHOHAYYHBIX U
TEXHUYECKUX JTUCIUTUINH,
OCHOBHBIE 3aKOHBI
(YHKIIMOHUPOBAHMS 0OBEKTOB
npodeccnoHanbHOM
NeSATEIILHOCTH,

NOIIK-1.2. Ilpumensier Ha
MPaKTUKE MaTeMaTUYECKHe
METOIbI JUUISI aHATIN3a U
MOJIETTUPOBAHUS PA3ITUYHBIX
aCTICKTOB (DYHKIIMOHUPOBAHUS
00BEKTOB MpodeCcCHOHATHLHON
NeSATEIILHOCTH,

HOIIK-1.3. Bnageer
HaBBIKaMU aHAJIM3a U CUHTE3a
ABTOMATHU3UPOBAHHBIX CHCTEM
Y UX DJIEMEHTOB C YIETOM HX
CHerupuKH.

3HaTh:

- MaTeMaTu4eckue GopMbl
3aIllMCH OCHOBHBIX YPaBHEHHUIH,
XapaKTEePU3YIOLINX 3aKOHBI
pPaBHOBECHS U JBMIKEHUS
KUJKOCTH.

Ymern:

- IPUMEHSATH (PU3UKO-
MaTeMaTHUYeCKUN anmnapar Jis
paccMaTpuBaeMoi
TUAPABINYECKON YaCTH
MEXaTPOHHOH U
POOOTOTEXHUUECKOM
CUCTEMBI.

Baanern:

- HaBBIKAMM COCTABJICHHUS
(U3UKO-MaTEMAaTHYECKUX
MOJIEJIEH ISl ONUCaHUS
TUAPABINYECKON YacTH
MEXATPOHHBIX U
POOOTOTEXHUUECKUX CUCTEM;
- HaBbIKaMU PALIMOHAIILHOTO
BBIOOpA MOJIETTH KUIAKOCTH
WJIM ra3a, ONMChIBAIOIIEH
OCHOBHBIE YepPThI
HCCIIEyEMOTO SIBJICHUS U
BbIOOpA METO/1a peLICHUS
IIOCTaBJIEHHOW 3a/1auu
MEXAaHUKH JKUJKOCTH U Ta3a.

2 MecTo JUCHMILIMHBI B CTPYKTYpe 00pa30oBaTe/ibHON NPOrpaMMbl

JucnurniauHa OTHOCHUTCS K oOs3aTenbHOM uacth Onoka bl «JlucuumimuHbl (MOIyIn)».
I[I/ICLII/IHJII/IHa HeHOCpeIICTBCHHO CBs3aHa CO CJIG,Z[YIOH_[I/IMI/I AUCHUIINTINHAMHU U HpaKTI/IKaMI/I OOH




FI/II[paBJII/I‘-IeCKI/IC 1 MHCBMATHYCCKUC CPCACTBA aBTOMATUKU

Jluneiinas anreOpa;
MaremaTtudeckuii aHaIN3;
TexHuueckoe 00CITy)KUBaHUE U PEMOHT 000PY/IOBaHUS;

Ympasienue podoTaMu U poOOTOTEXHHUECKUMHU KOMIUICKCAMU;

VYyeOHas mpakTuka (03HaKOMHUTEIIbHAS ),
dusnka;

:‘)KCHJ'IyaTaI_[I/IH " HaJIaIKa MEXATPOHHBIX U pO6OTOTCXHI/I‘l€CKI/IX CHCTCM.

3 CTpyKTypa u cofep:KaHue AU CHUILTHHBI

OO011ast TPYA0EMKOCTh JUCIUILIMHBI COCTABISCT 4 3aueTHbIe equHuIb (144 yaca).

3.1 Buabl yueOHOM padoThI M TPYI0EMKOCTh

Ne . KoanyecTtBO CemecTpbl
Bup yuyeoHoii padoTbl
n/n 4acoB 3
1 AYAUTOPHBIE 3aHATHS 72 72
B Tom umncne:
1.1 | Jlekiuu 36 36
1.2 | CemuHapcKue/mpakTHUECKUE 3aHSTUS 18 18
1.3 | JlabopaTopHbIe 3aHITH 18 18
2 CamocrosiTesibHasi padoTa 72 72
B ToMm unce:
2.1 | IloaroroBka K BBIITOIHEHHUIO U 3aIHUTE 20 20
71a00paTOPHBIX paboT
2.2 | PaboTa ¢ KOHCIIEKTOM JICKITUI 18 18
2.3 | BrimonHeHue ¥ MOATOTOBKA K 3aIIUTE PacueTHO- 16 16
rpadudecKoi paboThI
2.4 | IlogrotoBka K 9K3aMeHY 18 18
3 IIpome:xyTOUHASI aTTECTALUSA
3auet/nud.3auer/7K3amMeH JK3aMeH
Hroro 144 144
3.2 TeMaTH4YeCKHH IUIAH U3YyYEeHUA IUCHHUILIHHBI
TpyroemkocTsb, yac
AynutopHasi padora =
=
T2 = S| B
Ne Pa3nenni/TemMmbl o < S 2 T | 22| 8E
n/n AMCHMILIMHBI ¥ =1 § o E © = g9 = S
/ & T =3 s 3 SERS) ]
) 5 E 5 o 5 ) E 0 =
= S % 3] L8 1) < o =
S8 |5 |£7]|8
= o
Pa3nen 1. BBenenue. Ieanb u 3agaun
p | Pasa Aenue. 11 A 4 2 0 0 0 2
AHCHMIINHBI.
2 | Pazgea 2. 'mapocTraTuKa 28 6 6 0 12




Tema 1. Kunkocts. Onpenenenue,
2.1 | cBOliCcTBa, HANPSHKEHHOE COCTOSIHHE 2 2 2 2
JKUIKOCTH..
29 Tema 2.UFI/I,I[pOCTaTI/ILIeCKOC aBJICHUE U 5 5 4
€ro CBOMCTBA.
Tema 3. Cuiinl DaBiaeHUS )KUIKOCTHA HA
2.3 | mI0CKUe ¥ KPUBOJIUHEWHBIC 2 2 2 6
MTOBEPXHOCTH.
3 Paznea 3. KnunemMaruka :KMIKOCTH B 50 14 8 6 0 24
rasza. TepmoauHaMuka
31 Tema 1. OcHOBHBIEC TOHSTHS 5 5 2 2
THJIPOTa30IMHAMUKH.
32 Tema 2. Buanl l:I/II[paBJ'II/I‘IeCKI/IX 5 4
COMPOTHUBIICHUH.
33 Tema 3. MecTHbIE T'HIPaBIMYECKUE 5 5 2 4
COMPOTHUBJIICHUSI.
34 Tema 4. 'mapaBiaudeckuii pacyeT 4 5 2 4
MPOCTHIX M CJIOKHBIX TPYOOIIPOBOIOB.
3.5 | Tema 5. I'mnpaBiandeckuii yaap. 2 4
36 Tema 6. Teuenus rasa 1o 5 5 5 6
TpyOOIIPOBOIAM.
Pazgea 4. UcTouHuKH
4 | rUAPABIUYECKOI M MHEBMATHYECKOI 38 8 2 6 0 22
JHEPIruu (HACOChI H KOMIIPECCOPHI).
Tema 1. Knaccuduxanms
4.1 | TuapPONPUBOJIOB IO UCTOYHUKAM 2 2 4
ITUTaHMUSL.
492 Tewma 2. Knaccuduxarms 00beMHBIX 5 5 6
HACOCOB.
4.3 | Tema 3. [lopriHeBble KOMIPECCOPBHI. 2 2 6
4.4 | Tema 4. PoTopHble rHAPOMAILIUHBI. 2 2 6
5 Paznea S. I'maponpusoa u 22 6 5 2 0 12
NMHEeBMONPUBO/I.
Tema 1. ['uppo-u
5.1 | mHeBMOpacIIpeeNUTENN JUCKPETHOTO 2 2 6
JICHCTBUSL.
Tema 2. Onpenenenue napaMeTpoB
5.2 4 2 6
paboOTHI THIPO- U THEBMOIIPHBO/IA.
HUTOI'o | 144 36 18 18 0 72

3.3 CopepxaHue TUCHUNIHHBI

Pa3nen 1. Beenenue. Lleans u 3aga4u M CIHUIIMHBI.
HGJ'IB " 3a4a49YU JUCLIUITIJINHBI. 061_[{66 MMOHATHUC THAPABIIMKHU U €€ IPUMCHCHUC. CBa3p

JUCHHUITIIMHBI CO CMCXHBIMHU.

Paznen 2. 'mapocraTuka

Kunkocts. Onpenenenue, CBOMCTBA, HAMPSHKEHHOE COCTOSTHUE KUIKOCTU. Bo3myx - pabouee
TCJIO ITHEBMATHUYCCKUX CHUCTCM. OCHOBHBIG XapaKTepI/ICTI/IKI/I B OTJIMYUC OT XapaKTepI/ICTI/IK
KUIKOCTH. ['mapocratuka. ['mapocratmyeckoe naBieHUE W €ro cBoWcTBA. (OCHOBHOM 3aKOH




THJIPOCTATUKHU B TIOJI€ CHIIBI TsDKECTH. [Ibe30MeTpruyeckas u BakyyMMeTpuueckas Boicota. [Ipubopsl
JUIs n3MepeHus naBiaeHuid. CHiIbl JaBJIEHUS )KUIKOCTH Ha IUNIOCKUE U KPUBOJIUHENHBIEC IIOBEPXHOCTH.

Paznen 3. KunemaTnka ;kuakocT u rasza. TepmoanHammnka

OcHOBHbBIE NOHATHS TUAPOrazoJuHaMUKU. OCHOBHBIE XapaKTEPUCTHKU IOTOKA: PACXOL,
CpPEeIHssl CKOPOCThb, KOJMYECTBO ABUKEHUS, HAIOP, MOIIHOCTh. YPaBHEHUE HEPa3pbIBHOCTH IS
CTAallMOHAPHOI'0 JBMXKCHUS KUAKOCTH. YpaBHEHHE bepHyim Juisi NOTOKAa BSA3KOM KUAKOCTH.
B3auMozeiicTBue MOTOKa € OrpaHUYMBAIOLIMMU €ro CTEHKamMu. Buaesl ruapaBiandecKux
COIPOTHUBIICHUH. [HMIpaBIMUecKOe CONPOTUBICHUE TPYOONPOBOAOB B 3aBUCHMOCTH OT PEXHUMOB
JIBUKEHHUS )KUJIKOCTH (COMPOTUBIICHUE T10 JJTUHE).

MecTtHble TuApaBiInyeckue conpoTuBieHus. OOmiee MOHATHE W pacueT THIPABINYECKUX
notepb. McTeuenne xKUAKOCTH Yepe3 OTBEPCTUS M HacaaKu. ['MApaBIMYECKHUil pacdeT MpPOCTHIX U
CJIIOXHBIX TpyOorpoBoaoB. ['mapasmuueckuit ynap. @opmyna Xykosckoro. [loHsiTHE 0 BOTHOBOM
mpolecce B TUApOMarucTpaiu. TepMoAMHAMUYECKHE MPOIECCHl MpOTEKallue mpu padoTe co
cKaTbIM Bo3ayxoM. TeueHus rasza mo tpyOompoBojgaM. MecTHble compoTuBieHus. Onpenenenue
rapamMeTpoB MMOTOKA: JaBJIEHUs, pacxoja.

Paznen 4. UCTOYHHMKM THAPABJIMYECKONH W NHEBMATH4YECKOW 3JHeprum (HACOChl M
KOMIIPECCOpHI)

Knaccudukanus ruaponpuBo0oB 10 UCTOYHUKAM NMUTaHus. Hacochl IMHaMUYECKOro THIIA,
NPUHIMAIN JACUCTBUS, Xapakrepuctuku. Kimaccudukanus o6bpeMHBIX HacOCOB. OCHOBHBIC MOHSTHSA,
napaMmeTpbl U cBoKcTBa ruipomaiivt. [lopurHeBbie Hacockl. Y cTpoiicTBo, pabounii mporecc. [Togaua
nopuHeBbIx HacocoB. Momuocts 1 KIIJ[ Hacoca. XapakTepuCTHKH.

[TopmiHeBBIe KOMIIpEeCCOphl. YCTpolcTBO, paboumii mporecc. Ilomaya moOpHIHEBBIX
koMmrpeccopoB. MomuocTts u KIIJI komnpeccopa. XapakTepUCTHKHU.

Poropuble runpomamiusbl. [IpyuHIMO 1eWCTBUS, XapaKTEPUCTUKH PaAUabHO-IIOPIIHEBBIX,
aKCHaJIbHO-TTOPUIHEBBIX, INIACTUHYATHIX U IIECTEPEHHBIX ruApoMaiini. OOpaTuMOCTh THAPOMAIIIHH.
['uppoasurarenu. I'napo- ¥ MHEBMOABUTATENN BO3BPATHO-NIOCTYATENBHOTO AeUCTBUS. OCHOBHBIE
pacyeTHbIE 3aBUCUMOCTH.

Pazgen S. 'maponpuBoa U NHEBMONIPUBOJ

['unpo-u mHEeBMOpacHpeaeuTeNn TUCKpeTHOro aeiicTBus. PaboTa B cucteme ympaBieHUs.
Knanans! paBnenus. Tumbl, XxapakTepucTUKU U npumeHeHue. OrpeneneHue napameTpoB padboThl
TUAPO- U MTHEBMOIPHUBO/IA.

3.4 TemaTHKa CEMMHAPCKUX/MIPAKTHYECKHUX H JIA0OPATOPHBIX 3aHATHH

3.4.1 IlpakTHuecKue 3aHATUSL

[TpakTudeckoe 3austue 1. Onpenenenue GU3NUECKUX MapaMETPOB KHUIKOCTH U rasza.

[TpakTrdeckoe 3ausaTue 2. OnpeaeneHne JaBICHUS B TTOKOSIIEHCS KHUIKOCTH.

[TpakTuaeckoe 3austue 3. OnpeneneHrue BUI0B JaBICHHUS.

[Ipaktuueckoe 3ansitie 4. OmnpejeneHre mNapamMeTpoB (CKOPOCTh, PACXOMA) JBHKYTCS
KUJIKOCTH.

[IpakTrueckoe 3ansTue 5. OnpeneneHne ruIpoIMHaMUIECKOT0 HAmopa.

[TpakTueckoe 3ausitue 6, 7. OmpeneneHue TUAPABIUYECKUX COMPOTUBICHUN M TMOTEPU
Haropa.

[TpakTraeckoe 3ausatue 8. OnpeneneHne mapaMeTpoB Yyepe3 HaCcaIKu.

[Tpaktuueckoe 3ansatue 9. Pacuer mapameTpoB TpyOOIIpOBOIOB.



3.4.2 JIabopaTopHbI€ 3aHATUSA

JlabopaTtopnast pabota Nel. CBoiCTBa KUIKOCTH.

JlaGopaTtopHnas pabota Ne2. [IpuGops! a1 U3MEPEHUS TaBICHHUS.

Jlabopatopnast pabora Ne3. OCHOBHBIE TOHSTHS TUAPO-ra3oAuHaAMUKH. (OCHOBHBIE
XapaKTePUCTUKHU MOTOKA: PacXojl, CPEAHssl CKOPOCTh, KOJUYECTBO IBUKEHHS, HANIOP, MOIIHOCTD.
PexxuMbl  TBHKEHUST KHIKOCTH. YPaBHEHHWE HEPA3PBIBHOCTU JUISI CTAllMOHAPHOTO JBMKCHUS
KUJKOCTH.

JlaGopatopnass pabora Ned. ['mapaBiaMyYecKoe COMPOTHBIECHHE TPYOONPOBOJIOB IPH
Pa3IMYHBIX PeKUMaX ABMKCHUS KUAKOCTU (COMPOTUBIICHUE MO JJIMHE U MECTHBIE COITPOTUBIICHHUS).

JlabopaTtopHnast pabota No5. M3yueHne KOHCTPYKIHI KOMIIPECCOPOB.

JlaGopaTopnast pabora Ne6. M3yueHne KOHCTPYKIIMH U HCCIEeIOBaHKHE pabodero mporecca
HAcoCoB 0OBEMHOIO TUIIA.

Jlaboparopnas pabGora Ne7. T'mapaBiuyeckue ¥ IHEBMATUYECKUE HCIIOIHUTEIbHBIC
MEXaHHU3MBbI BO3BPATHO-TIOCTYIATEILHOTO ICHCTBUS

3.5 TemaTnka KypCcOBBIX IPOEKTOB (KypPCOBBIX padoT)
He npenycmotpeHsl.
4 Y4yeOHO-MeTOAUYECKOEe M UHPOPMALIMOHHOE o0eclieYeHne
4.1 HopmaTusHbie 10KyMeHTbI 1 'OCThI
He npeagycMmotrpeHsl.
4.2 OcHOBHas1 JIUTEpaTypa

1TyceB, A. A. MexaHuKa )KUJAKOCTH U Ta3a : yuyeOHUK /171 By30B / A. A. I'yceB. — 3-e usn.,
uctp. u gon. — Mocksa : U3narensctBo FOpaiit, 2025. — 232 ¢. — (Bricmiee oO6pa3oBanue). —
ISBN 978-5-534-05485-9. — Texkcr : anexTponHblii // O6pa3oBaTenbHas miardopma FOpaiit [caiT].
— URL: https://urait.ru/bcode/559769.

2. bapanoB, A. B. MexaHuka *HJIKOCTH M Ta3a : yueOHoe mocobue / A. B. bapaHos. —
Mocksa, Bonorna : Uadpa-Nrxenepus, 2024. — 176 ¢. — ISBN 978-5-9729-1583-5. — Tekcr :
anektponHslt // Ludposoit obOpazoBatenbHblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/143213.html.

3. bytko I'.FO. Mexanuka >KUIKOCTH U ra3a : yuebHoe nocodue / bytko I'.1O., Hukudopos
A.O.. — Cankr-Ilerep6ypr : Cankr-IlerepOyprckuii  rocyaapcTBEHHBIH  YHUBEPCUTET
MPOMBINUICHHBIX TeXHOJOrui u nu3aiina, 2018. — 100 c. — Tekcer : anexTponHbI // Ludposoit
obpasoBatensHbiid pecypc IPR SMART : [caitr]. — URL: https://www.iprbookshop.ru/102444.html.

4.3 IlonoJiHMTEIbHAS JIUTEPATypa

1. [IpoexTupoBaHue U MOJETUPOBAHIE 0OBEMHOTO THPONPUBOJIA : yueOHoe nocobue / B. B.
Conoswes, E. B. 3aprapsu, 0. A. 3aprapssa [u np.]. — Taranpor : UzmarensctBo HOskHOTO
denepanpHoro yHuBepcurera, 2015. — 97 c¢. — Teker : snektponHsiii // I[{udpoBoit
obpasoBarenbHbIii pecypc IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/78726.html .

2. M3tomoB FO.A. Perienue 3a1a4 B rTupaBinke : yueOHO-MeTouueckoe mocooue / M3romoB
I0.A., KarkoB JI.C.. — CapatoB : CapaToBCKUI TOCYIapCTBEHHBIH TEXHUYECKUN YHHBEPCUTET



umenu FO.A. I'arapuna, ObC ACB, 2025. — 220 c¢. — ISBN 978-5-7433-3638-8. — Tekcr :
anextpoHHed // Iludposoit obOpazoBatenbublli pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/150090.html .

3. OCHOBBI THJPABJIMKH, TUAPOJIOTHH U THAPOMETPUH : yUeOHOE TIOCOOHe / COCTaBUTETh M.
B. Pemetpko. — 2-¢ m3a. — Mocksa : Aii [Tu Ap Menua, 2024. — 192 ¢. — ISBN 978-5-4497-
1311-7. — Texkcr : anextpoHHubii // Lludpooii oopazoBarenbHblil pecypc IPR SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/147273.html.

4.4 JneKTPOHHBbIE 00pa3oBaTeIbHbIE PeCypPChI
He npenycmoTpeHsr.

4.5 JInuieH3M0HHOoe ¥ CBOOOHO pacnpocTpaHsieMoe NPOorpaMMHoe
o0ecreuenue

1. Microsoft-Office

2. PTC-MathCAD

3. TECUC-Flow Vision 3.0.8

4. Dassault Systemes-SolidWorks Education Edition 500 CAMPUS
5. Math Works-MATLAB, Simulink R2014b

4.6 CoBpeMeHHbIe MPO(ecCHOHATbHbIE 0a3bI TaHHBIX H HHGOPMAIIMOHHBIE
CIPaBOYHbIE CHCTEMbI

1. EnunHoe oxkHO J1ocTyma K oOpa3zoBaTenbHbIM pecypcam DenepalbHbIi  mOpTan
http://window.edu.ru

2. KomnbrotepHbie MH(OPMALMOHHO-TIPABOBbIE CUCTEMBI «KoHncynpTanT»
http://www.consultant.ru, «I"apant» http://www.garant.ru

3. OduuunanbHbINA HHTEPHET-TIOPTAN MpaBoBoil nHdopmanuu http://pravo.gov.ru.

4. Hayunas snexktpoHHast Oubnuoteka http://www.elibrary.ru

5. Poccuiickas rocynapctsenHas 6ubanoreka http://www.rsl.ru

6. ObC «YHuBepcuretckas 6ubaroreka onnaitn» https://biblioclub.ru/index.php

5 MarepuajbHO-TEXHHYECKOE 00ecrieyeHue

1. KomnbroTepHBIi KJ1acc ¢ IpeyCTaHOBIEHHBIM TPOrPaMMHBIM 00ecriedeHHeM, YKa3aHHbIM
B 1. 4.5, MynbpTUMeINITHOE 000pYAOBaHUE (IPOEKTOP, NEPCOHAIBHBIN KOMIBIOTEP MpenoaaBaTers,
JKpaH).

2. Aynurtopust s JICKITMOHHBIX, MPAKTUYECKUX 3aHATHH. OOOpyjaOBaHHWE W ammaparypa:
ayIUTOpHAs JOCKa, BO3MOKHOCTh MCIOJIb30BaHNS MYJbTUMEIUMHOIO KOMILIEKCA.
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6 Mertoauyeckue peKOMeHAANNHU

6.1 MeToanuyeckue peKOMEHIAIUM /IJIA MPeNnogaBaTeis M0 OPraHu3anuu
o0yueHus

Ha nepBoM 3aHATHH IO JUCLUIUIMHE HEOOXOIUMO O3HAKOMUThH CTYAEHTOB C MOPSAIKOM €€
u3ydeHus (TemMamu Kypca, (hopMamMu 3aHITUN, TEKYIIETO U MPOMEXKYTOYHOTO KOHTPOJIS), PACKPBITh
MECTO U pOJIb JUCLUIUIMHBI B CUCTEME HAYK, €€ IPAKTUYECKOE 3HAUYEHHUE, JOBECTU 10 CTYAECHTOB
TpeboBaHusl K (opME OTYETHOCTH M TNPUMEHEHUS BUIOB KOHTpOJIA. Bblmarorcs 3amaHust Ais
HOJATOTOBKHU K 3aHSTHSIM.

[Ipu noAroTOBKE K MPAKTUYECKUM U JJAOOPATOPHBIM paboTaM 10 NEPEYHIO OObSIBICHHbBIX TEM
IPENoJIaBaTel0 HEOOXOJUMO YTOUHHUTh IUIAH HX HPOBEAEHUS, NMPoAyMaTb (OPMYJIUPOBKH U
coJiepKaHue Y4eOHBIX BOIIPOCOB, BBIHOCHUMBIX Ha OOCYXKJEHUE, O3HAKOMUTBHCS C MEpeYHEM
TEMaTUYECKUX BOIIPOCOB.

B xome paboTel BO BCTYNMTEIBHOM CJIOBE PACKPBITh MPAKTHUUYECKYIO 3HAYMMOCTb TEMbI
paboThl, OIPEEIIUTD MOPAJIOK €€ IPOBEACHMS, BpeMs Ha 00CyK/IeHHE KaXK]I0ro y4eOHOro Bompoca.
[Tpumensist GpOHTATBHBIN ONPOC JAaTh BO3MOKHOCTD BBICTYITUTH BCEM CTYI€HTaM, IPUCYTCTBYIOIINM
Ha 3aHSATUH.

B 3akimtounTenbHO yacTu paboThl cieayeT MOIBECTU €€ UTOTU: /1aTh OLEHKY BBICTYIUICHUN
KaXJI0T0 CTYJICHTa ¥ y4eOHOH rpyNIibl B LIeJIOM. PacKpbITh 10JI0)KUTEIbHBIE CTOPOHBI U HEIOCTATKU
npoBeieHHON J1labopaTopHOM paboThl. OTBETUTH Ha BOMPOCHI CTYAEHTOB. BblaaTe 3amaHus ais
CaMOCTOSITENIbHOW PabOTHI MO MOJTOTOBKE K CIEAYIOLIEMY 3aHATHIO.

Metoauka npenoaaBaHus AUCHMILIMHBL «J{MHAMUKa >KMIKOCTH M Ta3a» M pealn3anus
KOMIIETEHTHOCTHOTO TMOJXOJa B H3JIOKEHHH M BOCHPHUSITHUM MaTepuana IperycMaTpuBaeT
UCIIOJIb30BaHUE CJIEAYIOMIMX AaKTUBHBIX W HWHTEPAKTUBHBIX (OPM MPOBEIEHUS TIPYNIOBBIX,
VUHAUBUAYAIbHbIX, AYAUTOPHBIX 3aHATUN B COYETAaHWU C BHEAYJUTOPHOW paboTOl C Lenbio
dbopMHUpOBaHUS U pa3BUTHUS TPOPECCHOHAIBHBIX HABBIKOB O0YYAIOIITUXCSI:

— TOJArOTOBKA K BBIIOJHEHUIO M 3alluTa Ja0OpaTOpHbIX paboT C  MOMOILBIO
CHELHATU3UPOBAHHOTO POTPAMMHOTO 00ecieueH s,

— 3alMTa U WHAMBUIYaIbHOE OOCYXJIEHHE BBINOJHSIEMbIX 3TAloB pacyeTHO-TpapUUecKuX
pabor;

— T€XHOJIOTUH aHAJIN3a CUTYalUH sl aKTUBHOT'O 00Y4€HUs1, KOTOPBIE MO3BOJISIOT CTyIEHTaM
COEIMHUTH TEOPUIO U MPAKTUKY, IPEJICTABUTH IPUMEPHI MPUHUMAEMBIX PEIICHUHN U UX OCIIEACTBUM,
JEMOHCTPHUPOBATh Pa3IMYHbIE MO3ULINU, POPMHUPOBATH HABBIKU OLIEHKH albTEPHATUBHBIX BAPHAHTOB
B BEPOSATHOCTHBIX YCIIOBUSIX.

OOyyeHue 1Mo TUCIUIUIMHE BEAETCSA C MPUMEHEHUEM TPaJULIMOHHBIX MMOTOKOBO-TPYMNIOBBIX
UH(POPMALMOHHO-TEIEKOMMYHHUKAITMOHHBIX TeXHONOTui. Ilpu ocymecTBieHun 00pa3oBaTeIbLHOIO
npoliecca Mo JAUCHUILUTUHE UCHOJB3YIOTCS ClEAYIOUIe HHPOPMAIMOHHO-TEJIEKOMMYHHUKAIIMOHHBIE
TEXHOJIOTUH: NIPE3EHTALUH ¢ TPUMEHEHHEM MPoeKTopa U nporpammsl PowerPoint.

6.2 MeToanueckne yKa3aHus il 00y4alIIMXCS M0 OCBOCHHUIO TUCHMILIMHBI

CamocrosarenbHass paboTa sBISETCS OJHUM M3 BHIOB yueOHBIX 3aHsaTuid. Llensb
CaMOCTOSITENIbHOW pabOThl — MPAKTUYECKOE CAMOCTOATENBHOE MOJTYYEHUE CTYIACHTAMH HABBIKOB
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paboThI B IporpaMMe MaTeMaTUYECKOr0 MOEIMPOBAHUS, PACCMATPUBAEMBIX B IIPOLIECCE U3YUEHHUS
JUCLIUATIIIVHBI.

AynuTopHast CaMOCTOATENbHAs padoTa MO AUCHUILTAHE BBITIOIHIETCS Ha YUeOHBIX 3aHATHIX
101 HETIOCPEACTBEHHBIM PYKOBOJACTBOM IIPEIOJABATENA U 10 €0 3aJaHUI0.

BaeaynuTtopHas camocrosiTenbHas paboTa BBINOJHSETCA CTYJIEHTOM IO  3a/laHUI0
npernojiaBaTess, Ho 0e3 ero HenoCPEACTBEHHOI0 y4acTHsL.

3amaun caMOCTOSTENFHON pabOThI CTYICHTA!

- pa3BUTHE HABBIKOB CAMOCTOATEIbHON yueOHO! paboThI;

- OCBOCHHE COJIEP>)KAHUS TUCLIUILINHBI,

- yriyOseHue coiep KaHusi U OCO3HAHUE OCHOBHBIX NOHSTUN JUCLMILINHBL

- ICTI0JIb30BaHUE MaTepHaia, COOPaHHOTO U MOJYYEHHOTO B X0JI€ CAMOCTOSTENIbHBIX 3aHATUI
U1 3P PEKTUBHOM MOATOTOBKH K IPOMEXKYTOYHOH aTTeCTaIUH.

Buapl BHEayAUTOPHON CaMOCTOSITENIbHON pabOTHI:

- CAMOCTOATENIBHOE U3Y4YE€HHUE OT/AEIbHbBIX TEM JUCLUIUINHBL;

- BBIIOJIHEHUE pacyeTHO-rpaduyeckoit paboThl;

- MOJITOTOBKA K MPAKTHYECKUM U JIA00OPATOPHBIM 3aHATHIM;

- IOATOTOBKA K 3K3aMEHY;

J1J1s BBITIOTHEHHMSI JTFOO0TO BUAA CAMOCTOSTEIILHON paboThl HEOOXOAMMO TIPONTH CIICTYIOIIHE
STalblL:

- OIpeieIeHUE 1IeJI CaMOCTOSITEIbHON paboThl;

- KOHKpETU3allks T03HaBaTEIbLHOM 3a7a4u;

- CaMOOIIeHKa TOTOBHOCTHU K CAMOCTOSITENIbHON paboTe;

- BEIOOp a/1eKBAaTHOTO crioco0a IeHCTBHS, BEAYIIEro K PELICHUIO 3a/1auu;

- IUTaHUPOBAaHKE PabOTHI (CaMOCTOSATEIHHON MITH C TOMOIIBIO PENo/1aBaTess) Hal 3aJaHUEM;

- OCYIIECTBJIEHHE B MPOIIECCE BBIMOJIHEHUS CAMOCTOATEIbHOM pabOThl CaMOKOHTPOJIS
(MpOMEKyTOYHOI'O U KOHEUHOT'0) PE3YJIbTaTOB padOThl U KOPPEKTUPOBKA BHIMOIHEHHS paOOTHI;

- pednexcust;

- Ipe3eHTaus paboThl.

7 MoHJI OLIEHOYHBIX CPEACTB

B nporecce 00y4yeHus UCTIONB3YIOTCS CIEAYIOIINE OLEHOYHbIE (POPMBI CAMOCTOSATENBHOM
paboThI CTYJIEHTOB, OLICHOYHbIE CPEACTBA TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH U MTPOMEXKYTOUHBIX
aTTeCTalui:

- BBIIIOJIHEHUE U 3allIMTa pacyeTHO-Tpapuueckoi paboThl;

- 3a1UTa JIA0OPaTOPHBIX PadoT;

- DK3aMEH.

OHCHO‘IHLIC CpeacTBa TCKYLICTO KOHTPOJIA YCIICBACMOCTH BKIIFOYAIOT KOHTPOJIBHBIC 3a/IaHUA
IO NPAaKTUUICCKHUM pa60TaM HHAUBUAYAJIBHO IS KaKA0TO o6yqa101uer0c51.

B pe3ynbrare ocBOE€HUS NUCHUIUIMHBI (MOAYs) (OPMHUPYIOTCS ClEAYIONINE KOMIETSHIIUN:
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Kon
HanMeHoBaHMe KOMIIETEHIIUHM BbINYCKHUKA
KOMIIeTeHIIUH
[TpuMeHSITh eCTECTBEHHOHAYYHBIE U OOIEUHXCHEPHBIC 3HAHUS, METOIBI
OIIK-1. MaTEeMaTHYECKOTO aHAIN3a U MOJISTHPOBAHUS B POPECCHOHATBHON
JIeSATETbHOCTH.

7.1 MeToabl KOHTPOJISI U OLlEHHBAHUSA Pe3yabTATOB 00y4eHHUs

Hepeqeﬂb OLCHOYHBIX CPEACTB II0 JUCHUIIJINHE «I[I/IHaMI/IKa KHUAKOCTH U ra3a»

/o

Bun konTpons
pe3yJIbTaTOB
oOyueHus

HanmenoBanue
KOHTPOJIS
pe3yJIbTaTOB
oOyueHus

Kpatkast xapakTepucTHKa KOHTPOJISI pe3yJIbTaTOB
00yueHus

Tekymumit

JlaboparopHblie
paboThI

JlaGopaTopHast paboTa BBIMOIHSAETCA UHIANBUTYATBHO
KaX/bIM CTyJeHTOM. O(pOpMIIEHHBIH OTYET CTYAEHT
ClaeT TMpEerojaBaTeNlio Ha NPOBEPKY B 3apaHee
yCTaHOBJICHHBIH cpok. [Ipu mpoBepke mpernogaBareis
OLICHUBACT Ka4eCTBO O(OPMIICHHS, NPABUIBHOCTH
pacyeToB M BbIBOJOB. K 3ammre nabopaTropHOH
pabOTBl  JOMyCKAIOTCA  CTYACHTBI,  KOTOpBIC
BBIMOJIHWIA paboTy, OQOPMUIM B COOTBETCTBUU C
TpeOOBaHUAMHU OT4EeT O JabopaTopHOil pabore u
MPEOCTaBIIN €ro K 3amuTe. KakaoMmy CTyaeHTy
3ajjaeTcsi HE MeHee 3-X BONPOCOB Ha TeMy
nmabopaTopHOi paboThl. [lamee mpoBOAUTCS 3amIuTa
OT4YeTa KaXJbIM CTYJEHTOM HWHAMBHIYaJdbHO B
¢dopmarte "Bompoc-oTBeT" (3a1at0Tcs 3 BOIpoca).

Texymmi

PacuerHo-
rpaduyeckas
pabota

OOyuatonuiicss B T€UEHUE CEMECTpa CaMOCTOSITEIBHO
BBIIMOJIHAET  psAA  3aJaHUii B COOTBETCTBHE €
METOJAMYECKHMM yKa3aHueM K pabore. PacuerHo-
rpaduyeckas paboTa olleHUBaeTCs 1o 5 6aIbHOI mKae.
[lpu mpoBepke TmpernoaaBaTellb OINEHHUBAET KAdyeCTBO
oopmiieHHs, TPaBUIBHOCTh pPACYETOB M BBIBOJIOB.
Jlanee mpoBoAUTCS 3amUTa pabOTHI KaXI0ro CTyAEHTa
WH/IMBUYalbHO B opmare "Bompoc-oTBeT" (3aJaroTcs
3 Bompoca).

IIpomexyTOUHBIN

DK3aMeH

[IpomexxyTouHast aTTecTalus o0ydarmmxcs B hopme
PK3aMEHa IPOBOAMUTCS IO Pe3yJbTaTaM BBINOJIHEHUS
BCEX BHJOB Yy4eOHOW paboThl, MpPerLyCMOTPEHHBIX
y4eOHBIM IIJIAHOM 110 IaHHON AUCHUILTHHE (MOJYJIO),
OpyU 3TOM YYMTHIBAIOTCS pE3yJNbTaThl TEKYILEro
KOHTPOJISI yCIIEBAEMOCTH B T€UeHUE ceMecTpa. OLeHka
CTENEHU JOCTHKEHHS 00yUaroIUMUCS TUIAHUPYEMBIX
pe3yJabTaTOB OOYYEHHUs MO AUCHUILIUHE (MOIYIIIO)
MPOBOJUTCS MpernojaBareieM, BeAyUM 3aHATHS 110

MUCUUTITMHE (MOAYJITI0) METOJIOM SKCIIEPTHOM OIIEHKH.
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[Io wroraMm NPOMEXYTOYHOM arrecTauuud IO
MUCLMIUIMHE  (MOJYJII0)  BBICTaBJIAETCS  OLIEHKA
COTIIMYHO», «XOPOILIO», «YIOBICTBOPUTEIHHO» WU
«HEYIOBJIETBOPUTEIHHO.

JK3aMeH MPOBOAUTCS B ycTHOU (hopme. B aynuropun
HaXOJAUTCs MpernoaaBaresib U He 0ojee 5 yelloBeK U3
quciaa CTyJIeHTOB. Bo BpeMs mpoBeneHus SK3aMeHa
€ro y4daCTHHMKAM 3alpellaeTcss UMeTb Ipu cede u
MCTIOJIb30BaTh CPEACTBA CBSI3U (COTOBBIE Tene(OHHI,
MUKpo(oHbI 1 Tp.). CTyIeHTy BBIIAeTCs OWIET C
TpeMs Bompocamu. KonamyecTBO JIOMOTHUTEIHHBIX
BONIpOCOB — He Oosee nByXx. Konmuectso
NOTIOJTHUTEBHBIX BOIMPOCOB 3aBUCUT OT TOJIHOTHI
oTBeTa CTyJeHTa. /IMTenpHOCTh 3K3aMeHa 2 yaca
(120 munyT).

K npomMexxyTO4HOH aTTecTaluy JOMYyCKarTCs TOJIBKO
CTYACHTBI, BBIITOJHUBIINE BCE BUJIBI y4eOHOM pabOTHI,
OpeIyCMOTpEeHHble  pabouelt  mporpaMMmoil 1o
micuuiuinHe  «JluHAMMKa  KUAKOCTH W rasza»
(BBIIOJIHMIM M YCHELIHO 3alIUTUIM J1TaOOpaTOpHbIE

paboThI U pacyeTHO-TpadUIECKyIO paboTy)

7.1 HIkaja 1 KPUTEPUH OLIEHMBAHUS Pe3yJIbTATOB 00y4YeHUs

[Tokazarenem olleHMBaHMsI KOMIIETEHIMI Ha pa3IMYHbIX ATanax UX GOPMUPOBAHUS SIBIISIETCA

JOCTHXKEHNE 00yUaroIMMHUCS MIJIaHUPYEMBIX PE3yJIbTaTOB O0yUEHUs 0 JUCIUILTUHE (MOAYIIIO).

Kpurtepun onenuBanus

3aKOHBI PABHOBECHS
U JBYDKEHUS
JKHAIKOCTH.

U ABUXCHUSA

U IBUKCHUS

IMoka3zareanb 5 3 4 5

3HATh: OOGyuarouuiicst OO6yuatommiics OO0yuarommiics OGyuatouuiics

- MaTe€MaTUYECKHE JIEMOHCTPUPYET JEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPUPYET

(dhopMbI 3amucu MOJIHOE OTCYTCTBUE HETIOJTHOE YaCTUYIHOE MOJTHOE

OCHOBHBIX WA HETOCTATOYHOE | COOTBETCTBUE COOTBETCTBHUE COOTBETCTBHUE

YpaBHEHHH, COOTBETCTBHUE CIIEIYIOIIMX 3HAHUI: | CIEAYIONIUX 3HAHHUMA: | CIEAYIOIIUX

XapaKkTepU3YIOIINX CIIEIyIOIIMX 3HAHUN: | - MATEMATUYECKHE - MaTeMaTU4eCcKHe 3HAHH:

3aKOHbI PABHOBECHS | - MATEMATHYECKHUE (dbopmeI 3anucu (dbopmsI 3anucu - MaTeMaTHYECKHe

U IBIOKCHUS (hopmbI 3amucu OCHOBHBIX OCHOBHBIX (bopMBI 3amcu

KHUJKOCTH. OCHOBHBIX ypaBHEHHIA, yYpaBHEHHIA, OCHOBHBIX
YPaBHEHUH, XapaKTEepU3YIOINX XapaKTEePU3YIOINX YpaBHEHUH,
XapaKTCPU3YOMINX 3aKOHBI PABHOBECCU 3aKOHBI PABHOBECHUA XapaKTCpU3yrommnx

3aKOHBI PABHOBECUL

JKHJIKOCTH. JKHIKOCTH. U IBHXKCHUS
Honyckatorcst Honyckatorcst YKUJIKOCTH.
3HAYUTEIIHHEIE HE3HAYNTEILHBIE CB00OOIHO
OILINOKH, OILINOKH, onepupyer
MIPOSBIISIETCS HETOYHOCTH, PHOOPETEHHBIMU
HEIOCTaTOYHOCTh 3aTpyAHCHUS MIPH 3HAHUSAMH.
3HAHUH, 10 PsIILy AHATTUTHYCCKUX

IoKa3aTesei, orepanusx.

oOyvaromuics

HCTIBITHIBAET

3HAYUTEJIbHBIE

3aTpyIHEHUs PU

OIIEPUPOBAHHUU

SHAHUAMMU ITIPpU UX
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TepeHoce Ha HOBEIC
CUTYaIHH.

yMeTh! OO6yuatomtuiics: He OObyqatormmiics Oby4atormmiics OO0yuarontuiics
- IPUMCHSTH yMEeT W B JEMOHCTPHPYET JEMOHCTPHPYET JIEMOHCTPHUPYET
¢busmKo- HE0CTaTOYHOMH HEIOJIHOe YaCTUYHOE MOJIHOE
MaTeMaTU4eCKuil CTETIEHU YMEeT: COOTBETCTBUE COOTBETCTBUE COOTBETCTBHE
amnmapar A - IPUMEHSATh CJIEAYIOMINX CJIEAYIOMINX CIEIYOUINX
paccMaTpuBaeMoi ¢usmko- YMEHUI: YMEHHU: YMEHHUI:
THPaBINYECKON MaTeMaTHYeCKuil - IPUMEHSATh - IPUMEHATh - IPUMEHSATh
4acTU MEXaTPOHHOM | ammapat s ¢dusmKo- ¢dusmKo- ¢busuKo-
u paccmaTpuBaeMoit MaTeMaTU4ECKUM MaTeMaTH4ECKUM MaTeMaTHYeCKUH
POOOTOTEXHNYECKOH | THIPaBINIECKON ammapat I ammapat I anmapat I
CHUCTEMBI. YacTH MEXaTPOHHOM | paccMaTpUBaeMoOu paccMaTpuBaeMoit paccmaTpuBaeMoi
u TUAPABINYECKON TUAPABINYECKON TUIPaBIMYECKON
POOOTOTEXHUUYECKOH | YacTH MEXaTpOHHOHW | YacTH MEXaTPOHHOM | YacTH MEXaTPOHHOH
CHUCTCMBI. u n )4
POOOTOTEXHUYECKOH | POOOTOTEXHHUCCKOW | POOOTOTEXHUUECKOM
CUCTCMBI. CUCTCMBI. CHCTCMBI.
Jomyckatorcst YMeHHsI OCBOCHBI, CoOoaHO
3HAYUTENbHBIC HO JOIYCKaIOTCs onepupyer
OLINOKH, He3HaYUTEIbHbIC NPUOOPETEHHBIMU
TIPOSIBIISIETCS OIIHNOKH, YMCHUSIMH,
HEJIOCTaTOYHOCTh HETOYHOCTH, MPUMEHSET UX B
YMEHHUI, 110 psIy 3aTpyIHEHUS IpU CUTYaIUsIX
MoKa3aTeseH, AQHATUTHYECKUX MIOBBIIICHHOM
oOyuarormuiics olepanusix, CJIO’KHOCTH.
HCTIBITHIBACT TIepeHoce YMEHNH Ha
3HAYUTCIIbHBIC HOBBEIC,
3aTpyAHEHHS IIPU HECTaHAapTHEIE
OIIEpUPOBAHUU CUTYyalluU.
YMEHUSAMH IIPH UX
HepeHoce Ha HOBBIE
CHUTYaIHH.
BJIAETh: OOyuatonmmiicss  He | OOyvaromuiics B OO0yJatommiics OO0yuaromuiics B
- HaBBIKAMHU BlIafeeT WIM B | HEIOCTATOYHOM YaCTUYHO BIAJICET: MIOJTHOM 00BeMe
COCTaBIICHUS HEJIOCTATOYHOH CTEIICHH BIIAJICET: - HaBBIKAMHU BIIafICeT:
¢busmKo- CTEIICHH BIIaJieeT - METOIMKaMH1 COCTaBJICHUS - HaBBIKAMHU
MaTeMaTHIeCKUX - HaBBIKAMH MIPOBECHNUS ¢dusmKo- COCTaBIICHUS
MoJenen I COCTaBJICHUS THITOBBIX MaTeMaTHIeCKHX ¢usuKo-
OITMCaHUA q)I/ISI/IKO- TUAPABINYCCKUX MO}IeJ’Ieﬁ JUIA MATEMATUYCCKUX
THIPaBIMYECKON MaTeMaTHYECKUX pacueToB OTIHCaHUA Mojienelt IS
YaCcTU MEXaTPOHHBIX MOHeHeﬁ JUI TUAPOMEXaHUYCCKUX FPII[paBHH‘IeCKOﬁ OIIMCaHUuA
H OIUCAHUSA YCTPOMICTB U YaCTH MEXaTPOHHBIX | TMIPABINYECKOU
POOOTOTEXHUUYECKUX | THIPABIMYECKOMN TpyOOMpOBOIOB u 4acTu
CHCTEM, qaCcT MEXaTPOHHBIX TCOMETPHUUCCKUX pO6OTOTeXHI/IqCCKI/IX MEXaTpOHHBIX U
- HaBBIKAMHU u ¢buryp CHCTEM; POOOTOTEXHUUECKHUX
palnMoHaIBLHOTO POOOTOTEXHUUECKUX | - HABBIKAMH - HaBbIKAMU CUCTEM;
BBIOOpA Mozenn CHUCTEM; panyoHaIbHOTO panyoHaIBLHOTO - HaBBIKAMU
KHUJKOCTH WM ra3a, | - HaBbIKAaMU BBIOOpA Mozenn BBIOOpA Mozen PalMOHAIIBHOTO
ONHUCHIBAOLIEH palMOHAIBLHOTO KMJKOCTH WJIM Ta3a, | >KHJKOCTH WJIM ra3a, | BbIOOpa MOJENH
OCHOBHBIC Y€PThI BLI60pa MOaCIn OHHCBIBaIOH_Ieﬁ ormcmBa}omeﬁ KUIKOCTH UJIM rasa,
HCCIIEYEMOT0 KUJIKOCTH WJTH Ta3a, | OCHOBHBIE YEPTHI OCHOBHEBIE YePTHI OTIMCHIBAOIIEH
SBJICHUS U BEIOOpA OTIHMCHIBAIOIIECH HCCIIEYEMOT0 HCCIIEyEeMOro OCHOBHBIE YEePTHI
METOAa PECIICHUA OCHOBHBIC YCPThI SIBJICHUA U BBI60pa SIBJICHUSA U BBI60pa HCCIEAyEMOTro
ITOCTaBJICHHON HCCIIEYeMOTO METOJ[a PEIIeHUS METOJ[a PEIICHHUS SBJICHUS U BEIOOpa

3aJa4u MCXaHUKH
KUIKOCTHU U rasa.

SIBIICHUS ¥ BBIOOpa
METO/1a PEeIIEHUS
IIOCTaBJICHHOU

MOCTaBJICHHOU
3a7a4l MEXaHUKU
JKHUJIKOCTH U rasa.

HOCTaBJICHHOM
3a7a4d MEXaHUKU
JKUJIKOCTH U rasa.

METOJ1a PEIIEHHS
MOCTAaBJICHHO
3aJa494 MEXaHUKHA

33714l MEXaHUKHU OOyuaromuiics HaBeixu ocBoeHS!, JKUAKOCTH U rasa.

JKUJIKOCTH U rasa. HCIBITHIBAET HO JIOIYCKAaI0TCS CBobGoxHO
3HAYUTEJIbHBIC HE3HAUUTEJIbHBIE IPUMEHSET
3aTpyAHEHUs IpU OLIMOKH, MOJyYEHHBIE
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TIPUMEHCHUU HCTOYHOCTH, HAaBbIKHU B

HAaBBIKOB B HOBBIX 3aTpyAHECHUA TIPU CUTyaluAXx

CuTyanusx. AHAITUTUYCCKHUX MTOBBIIICHHOM
ornepanusix, CJIOKHOCTH.

IIepeHOCce YMEHUN Ha
HOBBIE,
HECTaHAapTHbBIE
CUTYalluu.

HIkana oneHMBaHUS MPOMEKYTOYHOM aTTECTALMM: IK3aMeH

[IIxasna onieHnBaHus

Onucanue

OTIIMYHO

BrinonHeHs! Bce BUbl yueOHON pabOoThI, MPEAyCMOTPEHHBIE yUEOHBIM
miaHoM. CTyIeHT OEeMOHCTPUPYET COOTBETCTBHE 3HAHWUN, YMEHHH,
HABBIKOB TMPHUBEACHHBIM B TaOJHMIaX MOKa3aTensiM, OIepUpyer
MpUOOPETEHHBIMU 3HAHUSIMU, YMEHUSMH, HAaBBIKAMH, TIPUMEHSIET UX B
CUTyalUsIX NOBBIIICHHON CJIOKHOCTH, HE UCHBITHIBAECT 3aTPYJHEHUN
NP AHAUIUTUYECKUX OINEpalMsaX, MNEPEHOCE 3HAHMW M YMEHUW Ha
HOBBIE, HECTAHIAPTHBIE CUTYaLIUH.

Xopomo

BrimonHeHs! Bce BHIIBI yueOHOM paboThl, MPeyCMOTPEHHBIE yU4eOHBIM
wi1aHoM. CTyIeHT IEMOHCTPUPYET YaCTUYHOE COOTBETCTBHUE 3HAHMIA,
YMEHH, HAaBBIKOB IIPUBEICHHBIM B TA0JINLIaX TOKA3aTEISIM, OIIEPUPYET
npUOOPETEHHBIMU 3HAHUSIMU, YMEHUSAMH, HABBIKAMH, IPUMEHSET UX B
CUTyalUsAX TOBBIIIEHHON cloxxHOCTH. [Ipm 3TOoM Moryt ObITh
JIOIYIIEHbl HE3HAUNUTENIbHBIE OINOKH, HETOUHOCTH, 3aTPyIHEHHS IPU
AQHAJMTUYECKUX OIepalusix, EPEeHOCe 3HAHUM M yMEHUN Ha HOBBIE,
HECTaHJAPTHBIC CUTYALUH.

yI[OBJ'ICTBOpI/ITeJ'ILHO

BrinonHeHs! Bce BUbI yueOHON pabOoThI, IPEAyCMOTPEHHBIE YUEOHBIM
w1aHoM. CTyZIEeHT AEMOHCTPUPYET HEIOJIIHOE COOTBETCTBHE 3HAHMIA,
YMEHHMI, HaBBIKOB MPHUBEACHHBIM B TaOlMLaxX I[OKa3aTessMm,
JIOMTyCKAIOTCS 3HAUYMUTENbHbIE OLIMOKH, TPOSBISAETCS OTCYTCTBHUE
3HaHWH, yMEHHI, HABBIKOB I10 PSAy MOKa3aTeleH, CTy IeHT UCIIBITHIBAET
3HAUUTENIBHBIE 3aTPYAHEHHS IIpU ONEPUPOBAHWUU 3HAHUSAMU U
YMEHUSIMH IIPU UX IEPEHOCE HA HOBBIE CUTYALIUH.

HeynoBnerBopurtenbHO

He BbimonHeH oxumH wim  Oosee  BUAOB  y4yeOHOHM  paloThI,
NPEIYCMOTPEHHBIX Y4eOHBIM TUIaHOM. CTYAEHT JEeMOHCTPUPYET
MOJTHOE OTCYTCTBHE MJIM HEJOCTAaTOYHOE COOTBETCTBHE 3HAHUA,
YMEHUH, HaBBIKOB TMPHBEICHHBIM B TaOJIWIAX IIOKa3aTelsiM,
JIOMyCKAIOTCA 3HAUMUTENbHBIE OLIMOKU, TPOSABISAETCS OTCYTCTBHUE
3HaHWM, YMEHHI, HaBBIKOB I10 PSAY MMOKA3aTENEH, CTYACHT HE MOXKET
ONEepUpOBATh 3HAHUAMU M YMEHHUSAMH IPH UX IEpEeHOCe Ha HOBBIE
CHUTYAIHH.

Ikana oueHMBaHUS TEKYIIEro KOHTPOJISA

HammMmeHnoBanme
KOHTPOJIA
pe3yJIbTaTOB
o0y4eHus

IIxama oneHUBaHUA Omnucanue

PacuetHo- OtnuuHo - Pabota cnana B cpok, | 3amanue Ha PI'P Bbimaercst Ha mepBoM
rpaduydeckas pacueTHas U rpaduyeckasi HacTu | 3aHATUU COOTBETCTBYIOLIETO pa3iena
pabota BBINOJIHEHBI BEPHO, JTHO0 JUCLHUILIMHBL U CAETCs I10 OKOHYAHUU
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HMMEIOTCS HEIOYETHI, HE M3Yy4YEHHUs COOTBETCTBYIOLIETO pa3jena
BIIMSIOIINE HA KOHEUHBII muctuIuiiael. PI'P 1omkHEI OBITH
pe3yibTar. BBITIOJTHEHBI U 0(DOPMIICHBI B

Xopol1o - pacyeTHas 4acTh COOTBETCTBHUH C TPEOOBAHUSIMHU
BBITIOJIHEHA BEPHO, B METOJIMYECKUX yKa3aHui Kadeapol.
rpadgu4IecKoil 4acTu ecTh

3aMeYaHus

VY 10BIETBOPUTENBHO - B
pacyETHOM YacTH €CTh
3aMe4aHusl, METO]l BBIIIOJHEHMS
rpaduUecKoi yacTu BHIOpaH
BEPHBII

HeynosnersopurensHo - B
pacueTHO U rpaduuecKoit
9acTsX €CTh rpyOble 3aMeUaHusl.

7.2  OueHOYHBbIE CPeACTBA

7.3.1 Texkymuii KOHTPOJIb
Tunosoe 3a1aHue HA pacuyeTHO-TpaguUIecKyI0 padoTy

PaccmoTpuM omopHBIi y3e — MOAIMIMITHUK CKOJIBKEHUS, COCTOSIIIININ 13 Bajia | U BTYJIKH 2, B
3a30pe MEeXJy KOTOPBIMH HaXOIMTCS >KHUIKas cMas3ka B Buae macia NN. Yactora BparieHus Bajia
n=3000 00/muH., nuametp Bana D=0,1 m, mmpuna Brynku 1=0,12 M, 3a30p 6=0,2 Mm.

OmnpenenuTs B yCIOBUAX )KUIKOTO TPEHUSI MOMEHT TPEHHsI B 0lIope MTp 1 OTepU MOIIIHOCTH
B Herr ANTp.

TumnoBbie BOMPOCHI HA 3a1UTe PacyeTHO-TpaduyecKkoii padoThl

1. HanumrTe 1 NOSICHUTE YpaBHEHHE, YCTaHABIMBAIOIIEE B3AUMOCBS3b MEX/1y MapaMeTpaMu
COCTOSTHUS (JIaBJICHHE, TUIOTHOCTD, TEMIIEPATypa) COBEPIICHHOTO ra3a.

2. 3anuimTe U MOSICHUTE MEXaHUYEeCKYI0 (popMmy ypaBHEHHUS dHEPTUd WK 00OOIIEHHOTO
ypaBHeHus [l. bepHym 411 CTalMOHAPHOTO MOTOKA PEATbHOM KaneIbHON )KUAKOCTH.

3. Kak usmenurcs uucno PeitHonbaca Re y moToka )uAKOCTH B IUIMHAPUYECKO TpyOe, eciu
JKUJIKOCTh OXJIATUTh 0€3 M3MEHEHUs pacxoza?.

4 Kakoe IBI>KEHUE )KHJIKOCTH WM T'a3a Ha3bIBAIOT OJHOMEPHBIM, YCTAHOBUBIIMMCS, TIJIABHO
U3MEHAIONINMCS?

5.17. AbGcomoTHOE ¥ M3OBITOYHOE IABJICHUE: OMpPENEICHHUEe, UX B3aWMOCBS3b, €IMHUIIBI
U3MEpEHHUS.

Tunosble BONPOCHI K 3a1UTE Ja00PATOPHBIX PadoT

Bonpocsl k 1adopatopHoii padore 1

1. Haznauenue apeomerpa.

2. HazHaueHune BUCKO3UMETpA.

3. TuIbl BUCKO3UMETPOB U UX OTJINYUSI.

4. Ha3naueHue crajarMoMeTpa.

5. KakuM nmapameTpomM XapakTepu3yeMcsl TEMIIEPATYPHOE PACIIUPEHHE KUIAKOCTU?
6. Kakumu napamerpamMu XapakTepu3yeMcsl COKMMAeMOCTh JKUIKOCTH?
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7. Yto Takoe BA3KOCTb KUIKOCTH?

8. Kak n3mensiercs BSI3KOCTb KaleJIbHOM KUKOCTH MIPH POCTE TEMIIEpaTyphl?

9. Kak u3meHseTcst BI3KOCTh Ta3000pa3HOM KUIKOCTH MIPH POCTE TEMIIEPATYPHI?

10. O6BsicHUTE TPUPOY BSI3KOCTH ra3000pa3HON U KareIbHOU KUIKOCTEH.

11. KakuM napameTpoM xapakTepHU3yeTcsl TOBEPXHOCTHOE HAaTshKeHUE skuakoctu? Kakue equHuiibl
U3MEpEHUs Y ATOro napamerpa?

12. Kak u3MeHsieTcst BA3KOCTh KareJlbHON KUAKOCTH IIPU POCTE JIaBJICHUS?

13. Kak u3MeHseTcst BA3KOCTh ra3000pa3HOM KUIAKOCTH TIPH POCTE JIaBJICHUS?

14. Kak u3MeHsieTcsi INIOTHOCTh KUIKOCTH MPU POCTE TEMIIEpaTyphl?

15. Kak u3MeHseTcst IIOTHOCTh KUAKOCTH IIPU POCTE JaBICHUA?

Bomnpocs! k 1adopaTopHoii padore 2

. Uro Takoe gaBiieHUE )KUJIKOCTHU?

. [lonsiTve N30BITOYHOTO AABIICHUS.

. [ToHsAATHE a0COMIOTHOTO JTABJICHUSI.

. [lonsiTue Bakyyma.

. Kakue npubops! uCHOIB3YIOT AJ1s1 U3MEPEHUSI N30bITOYHOTO JaBJICHUA?

. Kakue npubops! uCONB3YIOT A U3MEpEeHHs a0COMIOTHOTO IaBIeHUs?

. Kakue npubopbl HCTIONB3YIOT [IJIs1 U3MEPEHUS BaKyyMETPUUECKOTO JIaBJICHUS?
. Kakue mpubopsl uCONB3YIOT A U3MEPEeHHUsI Nepenaia JaBieHnuin?

. Uem orpaHu4eHO MPUMEHEHUE THE30METPOB ISl U3MEPEHUS JaBICHUS KUIKOCTH?
10. Onpenenute nokazanus U-o6pa3HOro MaHOMETpA.

11. Mosxet nu abcomoTHOE AaBjieHue ObITh oTpuliatenbHbIM? [Touemy?

12. Moxet 11 u30bITOYHOE JaBJIeHHUe ObITh OTPUIATEEHBIM?

13. 3anummure Gopmyity nepeBoaa eaquHUI MM.pT.cT B I1a.

14. Kakue equHUIBI U3MEPEHUS JABICHUS CYIIECTBYIOT?

O 00 1N DN K WN —

Bonpocel k 1adopatopHoii padore 3

. IlonsiTe nons mapamerpa.

. Uro Takoe cpeaHss 0 CEYEHUIO CKOPOCTh? 3aueM BBEJEHO ITO MOHATHE?

. Uro Takoe pacxo KHUAKOCTU?

. EnnHuIp! u3smMepeHust MaccoBoro, 00beMHOT0 U BECOBOT'O PacX00B KHUIKOCTH.

. 3anumute GopMyITy pacueTa 00bEMHOTO pPacxo/1a 1Mo CPEIHEH M0 CEYCHUIO CKOPOCTH

. 3anummre GopMyITy MOIIHOCTH MOTOKA.

. Kakumu napameTrpamu xapakrepu3yercs OTOK B HOPMaJIbHOM CEYEHUH?

. IloHsiTE HOPMAJILHOTO CEYEHHUS.

. Kakue pexumbl ABMKEHUS KUAKOCTU CYIIECTBYIOT?

10. OxapakTepu3yiTe JJaMUHAPHBIN MOTOK KUIKOCTH.

11. Oxapaxrepusyiite TypOyJI€HTHBIH MOTOK KUAKOCTH.

12. 3anumure Gopmyny uucna Peiinonbica.

13. 3anummre GopmMyIry IOJHOTO HAMOpa B CEUECHUH.

14. 3anummre ypaBHeHUE bepHyN A1 NOTOKA MEXY IBYMSI HOPMAJIbHBIMU CEUEHUSIMU.
15. Kakue cnaraemble ypaBHeHUs1 bepHyuM 0TpaxaroT yAeIbHYI0 IOTEHIUAIBHYIO SHEPTHIO
oTOKa?

16. Kakue cnaraemble ypaBHEeHUs1 bepHyuM 0TpaXkaroT yAEIbHY0 KHUHETUUYECKYIO SHEPTUIO
oTOKa?

17. Yto 3HauuT yAenpHas S3HEprusi? Y IeNbHON YeMy SIBJISIETCS SHEPTHs, KOTJa pedb UIET O Harope?
18. MoeT 71 MOJIHBIN HAanop npupacTaTh BAOJIL oToka? [louemy?

19. MoxeT a1 rujpocTaTUYECKUI HAanop npupactars BoJab noroka? Ilouemy?

O 00 1N DN KW —

Bonpocsl k 1a0opaTtopHoii padote 4
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1. 3anumuTe GopmyIry pacuera moTepb HAOpa Ha MECTHBIX CONPOTUBIICHUSX.

2. 3anumute GpopMyIy pacuera HoTepb HAopa Mo JIHHE.

3. @yHKIHEH KaKUX MapaMeTpoB SBISCTCS KOAPOUIIUEHT THIPABINISCKOTO COMPOTHBIICHUS?
4. OyHKIUEH KaKuX MapaMeTpoB sBisieTcs KOdQ(GUIIMEHT THIPaBINYECKOTO TPEHUS?

5. CKOJIbKO YCJIOBHO 30H IMIPABIMYECKOI0 CONPOTHUBIIEHUS MOYKHO BBIICIUTH?

6. Hapucyiite rpadux nzmeHeHus ko3ppuirienta ruipaBInyeckoro TpeHus s TpyO Kpyrioro
cedyeHus oT uucia Peitnoubaca.

7.Kakue cuibl mpeo0iiaatoT B JAMUHAPHOM TTOTOKE?

8. Kakue cuibl mpeobiaaaroT B TypOyJIEHTHOM MOTOKE?

9. 3anumuTe Gopmyiy g pacuera Ko3(pPUIIMEHT rUApaBINUYECKOro TpeHus B 1 30He
COIIPOTHUBIICHUS IS TPYO KPYTIJIOTO CEUEHUSI.

10. 3anummre Gpopmyny brnaszuyca.

11. 3anummre dpopmyty A pacueTa KOAPPHUIMEHT THAPABINIECKOTO TPEHHS B 5 30HE
COTPOTUBIICHUS AJIsl TPYO KPYTJIOTO CEYESHHUS.

12. Kak onpenenuTs 30Hy COTPOTUBIICHUS ?

13. Banummre GopmyIibl s pacyeTa IpaHull 30H COMPOTUBIICHHUS sl TPYO KPYTJIOrO CEUYEHHUS.
14. Kak onpenensieTcst oTeps Haropa npy BHE3amHoM paciiupenuu (teopema bopna-Kapno).

Bonpocsl k 1a6opaTopHoii padoTte S

. B ueM cocTouT oTiInyMe AMHAMUYECKUX KOMIPECCOPOB OT OOBEMHBIX?

. [lpuBenure 3-4 npumepa TMHAMHUYECKUX KOMIIPECCOPOB.

. IlpuBeaure npumeps! 3-4 06bEMHBIX KOMIIPECCOPOB.

. OnumuTe pabouuii mporece KoMIpeccopa, KOTOpOro BBl H3YYHIIH Ha JJaHHOW padoTe.
. HazoBute ocHOBHbIE pabouue yacTu 3TO KOMIIpeccopa.

. Kak paccuntbiBaeTcst ero npou3BoAUTEILHOCTh?

. Kaxos cpennnii KIIJ] Takoro kommnpeccopa?

. HazoBuTe npruMeps! NpUMEHEHUsT KOMIIPECCOPOB TAKOTO THIIA.

01NN P W —

Bonpocsl k 1a6opaTopHoii padote 6

1. B ueM cOCTOUT OT/IMYME AUHAMUYECKUX HACOCOB OT 00BEMHBIX?

2. llpuBenure 3-4 npumMepa TMHAMHUYECKHX HACOCOB.

3. IlpuBeaute npumeps! 3-4 00BEMHBIX HACOCOB.

4. OnummTe pabounii MpoIecc Hacoca, KOTOPHIN BBl U3YYHIIM HA JJAHHOU padoTe.
5. Ha3oBuTE OCHOBHBIE pPabOYHE YACTH 3TOTO.

6. Kak paccunTsiBaeTcs €ro Nponu3BOIUTEIbHOCTh U MOIIHOCTh?

7. Kakos cpennnii KIIJ] Takoro Hacoca?

8. OT yero 3aBUCHUT Noja4a 00bEMHOT0 Hacoca?

9. Hapucyiite xapakTepucTUKy 00bEMHOT0 Hacoca.

10. Kak uzmensieTcst mojada 00beMHOTO HAacoca MPU POCTE JIABJICHUS U TTOYeMy?

Bonpocsl k 1a6opaTopHoii padorte 7

1. HazoBuTe THUIIBI TUAPABINYECKUX LUITUHIPOB

2. HazoBuTe TUIIBI MHEBMATUYECKUX [TUIUHAPOB.

3. HazoBuTe OCHOBHEIE rCOMCTPHYCCKHUEC MMApaMETPhI THAPABINYCCKUX U THEBMATUYCCKUX
UUAJTUHIPOB.

4. Kak paccuntath 3¢ (HEeKTUBHYIO CHUITY THIPO- U THEBMOLMIMHIPA.

5. Yem orpaHMu€HO NPUMEHEHUE THEBMOLUIUHIPA OAHOCTOPOHHETO IEUCTBUS?

6. 3anumuTe GopMyiy pacyeTa CKOPOCTH MOPUIHS THAPABINYECKOTO UIMH]IPA IPH U3BECTHOM €ro
TCOMCTPHUH U PACXOJAC. TOCTYIAOIMICM B IMOPIIHCBYIO IMOJIOCTh.

7. ns yero npuMeHSOTCS MOPUIHEBBIE KOJIbIA?

8. JlJis yero Hy>HO IpsI3eChbEMHOE KONbI0?
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9. Uto Takoe BpeAaHbIil 00beM MHEBMAaTHYECKOTO IIMIIMHApA?

7.3.2 IlpoMexkyTOUHASL ATTECTAIUA

BOHpOCLI K 3K3aMEHY

OIIK-1 [IpumMeHSATH ecTeCTBEHHOHAYYHbIE U 001IleHHKeHEePHbIe 3HAHMSI, METO/IbI
MaTeMaTH4YeCKOr0 aHAJIN3a U MO/AeJIMPOBAHUSA B NPO(PeCCHOHAIBLHOI 1eATETbHOCTH

1. I'mapaBinyeckoe MpPEACTaBICHUE O JKUIKOCTH, ONpPENEICHUs UICATIbHOM U peallbHON
KareJabHOU KHUIKOCTH U rasa.

2. HanpspkeHHOE COCTOSIHUE JKUKOCTH.

3. OcHoBHbIE (pU3UYECKHE CBOICTBA XKUAKOCTEH (IJIOTHOCTH, yAEIbHBIA BEC, BA3KOCTD,
C)KMMAaEeMOCTb, TEMIIEPATYPHOE PaCIIMPEHUE, PACTBOPUMOCTb, HCHAPSEMOCTb, MOBEPXHOCTHOE
HATSHKEHHE, TETUIONPOBOIHOCTb, TEIIOEMKOCTH ).

4. Teopus nogo0us1, KPUTEPUH MTOT00USI.

5. TlonsiTue naBieHMs], IIKAIbl U3MEPEHHUS U HM3MEPUTEIbHBIE MPUOOPHI (ITBE30OMETP,
PTYTHBII MAaHOMETpP, OAPOMETP).

6. luddepenunanbHoe ypaBHEeHUE CTaTUKH (Diinepa).

7. OCHOBHOE ypaBHEHUE I'UPOCTAaTUKH, 3aKoH [lackans.

8. JlaBneHue >KUIKOCTH Ha TUIOCKHUE U KPUBOJIMHEHHbIE TOBEPXHOCTH.

9. OTHOCUTENBHBIN MOKOM.

10. T'maponunamuka. OCHOBHBIE MOHSATHS W ONpEAENEHUs, KiIacCu(UKALUSI TECUCHUS
KaneJabHOM XKUJKOCTH.

11. CymHoCTh OZHOMEPHOIO NOX0a PELICHUS 3a1a4 TUAPOAUHAMHUKH.

12. XapakTepuCTHKHU MOTOKA KaneJIbHOMN )KUJIKOCTH B )KUBOM CEUYEHUHU.

13. Cuna naBieHMs CTpyH Ha CTEHKY.

14. YpaBHeHue Hepa3pbIBHOCTH (0ajaHca pacxo/ioB).

15. YpaBHeHue KoMyeCTBa IBUKEHUS.

16. YpaBuenue bepnymm (TeroBasi 1 MexaHUYecKas (POPMbI MAaTEMaTUYECKOMN 3aIuCH,
reoMeTpryYecKasi HHTEpIpeTaus).

17. PesxnMBI TeueHHus KaneJIbHOM KUIKOCTH, uynciao PertHomb ca.

18. Busl conpoTuBieHuii, onucanue (B yCIOBUSAX BHEIIHEH U BHYTPeHHEH 3a/1auH).

19. Beruucnenue notreps Hamopa 1o JJIMHE MOToKa (30HBI CONMPOTUBIICHUN ).

20. ITorepu Haropa B MECTHBIX COIIPOTUBIICHUSIX.

21. 3agaua Toppuuennu (MCTeUeHHE KalelbHOM JKUIKOCTH Yepe3 OTBEPCTHE).

22. cteuenne )XUIKOCTH Yepe3 NMIMHAPUIECKUI Haca oK.

23. 3aromiieHHOe HcTeYeHHe (MCTeUeHHE MO YPOBEHb ).

24. Tpu 3agauu Ha pacyeT MpPOCTOro TpyooIpoBoa.

25. Pacuet cinoxHbIX TpyOOIPOBOIOB.

26. PacueTr ruIpocuCTEM C HACOCHOM NOJIa4el KUAKOCTH.

27. 'mnpaBnuyueckuid yaap.

28. OCHOBHbIE XapaKTEPUCTUKHU Ta30BOTO MOTOKA.

29. OcHOBHBIE YpaBHEHHMS Ta30JMHAMUKU (ypaBHEHHE HEpa3pbIBHOCTH, YypaBHEHUE
Menneneesa-Knanelipona, ypaBHeHne bepHysun, ypaBHEHUE KOJINYECTBA JIBUKCHUS).

30. 3amaua Cen-Benana (ucTedeHnne raza yepe3 OTBEPCTHE).

31. IlonsTue ruapOMAaIIMHBI, OCHOBHBIE ONpeAeeHUs, KiIacCu(UKaIMsi, TEXHUYECKHE
MOKa3aTeJIn paOboTHI.

32. TloHsATmMe TUAPO- U IHEBMOIPUBOAA, OCHOBHBIE OIPEICIICHUS, TEXHUYECKUE
MoKa3aTeJIn paOboTHI.



