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1 ]_Ie.HI/I, 3alaYi U IUVIAHUPYEMBIC PE3YJIbTAaTbl oﬁyquml o TMCIOMIIJIMHE

OcHOBHOM HeJbK OCBOCHHA AUCHUIIIIMHBI ((I[I/IHaMI/IKa KHUAKOCTH M Tasa» ABJIICTCA
TCOPCTUUCCKAd M IPaKTHYCCKasd IMOATOTOBKAa CTYyACHTOB B o0racTu HN3YUCHUA 3aKOHOB TCUCHMUSA
KHUIAKOCTH U Ira3a AJisd uX IpUMCHCHHA B THAPABIIMYCCKUX U IHCBMATHYCCKUX IIPUBOAAX; IIPUHIIUIIOB
I[GﬁCTBI/ISI OCHOBHBIX HCTOYHHUKOB OHCPIrMv BbINICHA3BAHHBIX IIPHUBOAOB; MECTOJOB aHAJIM3a
HpOCTCI\/’II_HI/IX THAPAaBINYCCKUX CXCM.

3agaya u3ydyeHus AUCHUILIUHBI «J{MHAMUKa KUAKOCTH U Ta3a» COCTOUT B (POPMHUPOBAHUU
IyOOKMX 3HAHUM O 3aKOHAaX TOKOS U JIBXKEHUS JKUIKOCTeHM (KamelbHbIX M Ta3000pa3HbIX) U

CHJIOBOTO B3aUMO/JIEHCTBUS MCKAY KUAKOCTBIO U 00TeKaeMbIMU TEJIAMH.

O6yquI/Ie IO JUCHHUITIIMHE «HI/IHaMI/IKa JKUIKOCTHU U I'a3a» HAIIpaBJICHO Ha (l)OpMI/IpOBaHI/IC y

00y4aromuXxcs CAeAyOMUX KOMIIETEHIUI:

Kox n nHaumenoBanue
KOMIIeTeHIIN I

NHankaTopbl 10CTHKEHUS
KOMIIeTeHIINHA

HaumenoBanue nmoxasareJs
OLICHUBAHUSA

OIIK-1. CocobeH npuUMeHSTh
€CTECTBCHHOHAYYHBIC U
oOLIeMH)KeHEePHbIE 3HAHUS,
METO]IbI MATEMATHIECKOTO
aHaJIM3a U MOJICTTUPOBAHUS B
npohecCHOHATBLHOM
JESITEIIbHOCTH.

NOIIK-1.1. ITorumaer
TEOPETUIECKHE OCHOBBI
€CTEeCTBEHHOHAYYHBIX U
TEXHUYECKUX TUCIUTUIH,
OCHOBHBIE 3aKOHBI
(YHKIIMOHUPOBAHUS 0OBEKTOB
npodeccroHanbHOI
JeSTEIbHOCTH;

HOIIK-1.2. [Ipumensier Ha
MIPAKTUKE MaTEeMATHUECKUE
METO/IbI JIJIsl aHaJn3a U
MOJICTTUPOBAHUS PA3ITNIHBIX
aCTMeKTOB (PYHKIIMOHUPOBAHUS
00BEKTOB PO ECCUOHATHEHOU
NeSITeNIbHOCTH;

NOIIK-1.3. Bnaneer
HaBbIKaMU aHallM3a U CUHTE3a
ABTOMATHU3HPOBAHHBIX CHCTEM
Y UX DJIEMEHTOB C YYETOM HX
crienuduky.

3HaTh:

- MaTeMaTH4ecKue GopMbl
3alIMCU OCHOBHBIX YPaBHEHUH,
XapaKTEePU3YIOIIUX 3aKOHbI
PABHOBECHUSI U IBUKECHHUS
JKUJIKOCTH.

YMerh:

- IPUMEHSTH (PU3UKO-
MaTeMaTUYECKUH anmnapat JJis
paccmaTpuBaeMoun
TUPaBINYECKON YacTH
MEXaTPOHHOU U
POOOTOTEXHUUECKOU
CHCTEMBI.

Baanern:

- HaBBIKAMH COCTaBJICHUS
(bU3UKO-MaTEMATHIECKUX
MOJeJIeH I OIHUCAHUS
TUPaBINYECKON YacTu
MEXaTPOHHBIX U
POOOTOTEXHUYECKHX CHCTEM;
- HaBBIKAMU PAIIMOHAIEHOTO
BBIOOpA MOJIENTH KUIAKOCTH
WJIM Ta3a, OIMMCHIBAIONICH
OCHOBHBIE YEPThI
HCCJIEYEMOTO SIBJIICHUS U
BBIOOpA METO/1a pEIICHUS
MOCTaBJICHHOM 3aJ1a4u
MEXaHUKH JKUIKOCTU U rasa.

2 MecTO IMCHUILTHHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucuurninuHa OTHOCHUTCA K oOs3aTenpHOM vactu Onmoka bl «Jluciummmabl  (MOTYIH)».
JlucuumninHa HeMmOCPEICTBEHHO CBsI3aHa CO CIEAYIOMUMU JUCIUILTHHAME | nipakTukamu OOIT:




['mapaBiarueckue U THEBMATUYECKHUE CPEACTBA aBTOMATHKH

Jluneitnas anreOpa

MareMaTnueckuil aHaJIA3

[TponopuinoHanbHas THAPO- U THEBMOABTOMATHKA

TexHuuyeckoe 00CITyKUBAaHUE U PEMOHT 000PY10BaHUs

YyeOHast mpakTHKa (03HAKOMUTEIbHAS)

duznka

OKcIuTyaTalus ¥ Hala Kka MEXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM

DJEeKTpUYeCKre ¥ THAPABINICCKHAE TIPUBOJIBI MEXaTPOHHBIX U POOOTOTEXHHUYECKUX CHCTEM.

3 CTpyKTypa M cofep:KaHHe IUCHUILTHHBI
OO11ast TPYA0E€MKOCTh JAUCIUILTAHBI COCTABIIACT 4 3aueTHbIe eaquHuIbl (144 yaca).

3.1 Buabl y4eOHoii padoThl H TPYA0EMKOCTh

Ne Bux yuebHoii pagoTsI Koan4yecTBo CemecTpbl
n/n yacoB 3
1 AyIMTOpHBbIE 3aHATHS 72 72
B ToMm umncne:
1.1 | Jlexuuu 36 36
1.2 | CemuHapckue/mIpakTHIECKUE 3aHATHS 18 18
1.3 | JJaGopaTopHbIe 3aHATHUS 18 18
2 CamocTosiTe/ibHasi padoTa 72 72
B ToMm umncne:
2.1 | IToaroroBka K BBIITOJHEHUIO U 3AIUTE 20 20
71a00paTOPHBIX pabOT
2.2 | Pabota ¢ KOHCIIEKTOM JIEKIHI 18 18
2.3 | BemmosHeHre 1 MOATOTOBKA K 3aIUTE pacyeTHO- 16 16
rpaduueckoit paboThI
2.4 | IlonrotoBka K 9K3aMEHY 18 18
3 IIpomexyTOUYHAST AaTTECTAMS
3auvet/nud.3aueT/7K3aMeH JK3aMeH
Hroro 144 144




3.2 TeMaTH4eCKUil IVIAH U3YYEeHUS TUCUMILIIMHBI

TpynoeMKoOCTD, Yac

AyauTopHas padora

=
=
D 8 = S| 2
Ne Pasnesbl/Tembl = ~ g 2 x| E o= S 2| gE
n/m AUCHUILTAHBI 3 = §- ©E| Se| 88
= 5 | ZEZ| 22| Eg| g &
EE 5 Es| 28| ¢
= S 30 89 S o =]
g |8 |EF|3
= &)
Paznea 1. Beenenmne. Ileans u 3agaun
1 . Aene. 11 . 4 2 0 0 0 2
JUCHUILINHDI.
2 | Pazgea 2. 'mapocTaTuka 28 6 6 4 0 12
Tema 1. XKunkocts. Onpezenenue,
2.1 | cBoiicTBa, HANPSHKEHHOE COCTOSIHUE 2 2 2 2
JKUIKOCTH.
Tema 2. I'unpocraTueckoe IaBjiaeHUE U
2.2 AP A 2 2 4
€ro CBOICTBA.
Tema 3. Cuiisl JaBiIeHNS KUIKOCTH Ha
2.3 | MIOCKUE U KPUBOJIUHEWHBIE 2 2 2 6
MTOBEPXHOCTH.
Paznea 3. Kunemarnka :KUJIKOCTH |
3 A 8 52 14 8 6 0 24
rasza. TepmoauHaMuka
Tema 1. OcHOBHBIE HOHSITHSI
3.1 2 2 2 2
THAPOTA30IMHAMUKH.
32 Tema 2. Buasl rupaBIndeckux 5 4
" | COPOTUBJICHUH.
Tema 3. MecTHBIE THAPABINYECKUE
3.3 AP 2 2 2 4
COTIPOTHUBJICHUS.
Tema 4. T'unpaBaudeckuii pacyet
3.4 AP p 4 2 2 4
MIPOCTHIX M CIIOKHBIX TPYOOIPOBOIOB.
3.5 | Tema 5. l'mapaBawueckuii yaap. 2 4
Tema 6. Teuenus raza no
3.6 2 2 2 6
TpyOonpoBoam.
Paznen 4. UcToUHHKH
4 | ruapaBJIMYeCcKOH M THEBMATHYECKOMH 38 8 2 6 0 22
JHEepPruu (HACOChl 1 KOMIIPECCOPHI).
Tema 1. Kimaccudukarms
4.1 | ruaPONPUBOIOB MO UCTOYHUKAM 2 2 4
IMUTAHUSL.
Tema 2. Knnaccuduxamnust 00beMHBIX
4.2 uran 2 2 6
HACOCOB.
4.3 | Tema 3. TTopurHeBble KOMIIPECCOPBHI. 2 2 6
4.4 | Tema 4. PoTOpHBIE THIPOMAILIUHEI. 2 2 6
Pasznen 5. I'maponpuBoa u
5 8 ApOTIpHBOA 22 6 2 2 0 12
MHEBMONPHBO/I.
Tema 1. I'mapo-u
5.1 | nHEBMOpacIpeaeIUTEIN JUCKPETHOTO 2 2 6
JIEUCTBUSL.




Tewma 2. OnpeneneHue napamMmeTpoB
5.2 4 2 6
paboThI THAPO- ¥ MTHEBMOIIPUBO/IA.
UTOI'O | 144 36 18 18 0 72

3.3 Conepxanue IUCHUNINHBI

Pa3nea 1. Beenenue. Lleab 4 3a1aun AU CHUIIMHBI.
Heﬂb U 3a1a4u JUCHUITIJIUNHBI. O6Luee IIOHATHUC FI/IHpaBJII/IKI/I " ce HpI/IMeHeHI/Ie. CBSI3B

JUCHUITIIIMHBI CO CMCXKHBIMU.

Paznen 2. 'mapocraTuka

Kunkocts. Onpenenenre, CBONCTBA, HAMIPSDKEHHOE COCTOSHUE KUAKOCTU. Bo3ayx - pabouee
TEAO0 IHEBMAaTHUeCKUX cucreM. OCHOBHEBIE XapaKTCPUCTUKU B OTIMYHUC OT XapaKTCPUCTUK
*Kuakoctu. l'mapocraruka. ['mapocratnueckoe JaBieHUE U €ro cBoMcTBa. (OCHOBHOW 3aKOH
TUAPOCTATUKH B I10JIC CUJIBI TAKCCTH. HBGSOMCTPI/ILIGCKaSI N BAKYYMMCTPHUUICCKas BbICOTA. HpI/I60pI)I
JUTsl u3MepeHust AaBieHuil. CUiibl 1aBJICHHS )KUJKOCTU Ha INIOCKUE U KPUBOJIMHEIHBIE TOBEPXHOCTH.

Pa3nen 3. KunemaTnka sxuakoctu u raza. Tepmoannamuka

OcHoBHbIE TMOHATHS TUIApOrazoarHaMUKU. OCHOBHBIE XapaKTEPUCTUKU IOTOKA: PACXO/,
CpelHsAs CKOpPOCTb, KOJMYECTBO IBM)KECHMS, HAIlOp, MOIIHOCTb. YPaBHEHHE HEPa3pbIBHOCTH IS
CTAI[MOHAPHOIO JBMXKEHMS KUAKOCTH. YpaBHeHHE bepHyau s MOTOKa BSA3KOM JKUAKOCTH.
B3aumopeiictBue NOTOKa C OrPAaHMYMBAKOIIMMHU €r0 CTEHKaMU. Buapl THUIpaBIMYECKUX
conpoTuBiieHUH. ['napaBnuyeckoe CONpPOTHBIEHHUE TPYOONPOBOJOB B 3aBHUCHUMOCTH OT PEXKHMOB
JBUKEHHUSI )KUJKOCTH (COTIPOTUBIIEHUE TIO JJIUHE).

MecTHble ruApaBiIndecKkre conpoTuBieHus. OOIliee MOHATHE U pacyeT T'MIPaBIMYECKUX
notepb. VMcTeuenne xKUAKOCTH Yepe3 OTBEPCTUS U HacaAku. ['MApaBIMUecKHil pacdyeT MPOCTHIX U
CIIOXKHBIX TpyOorpoBonoB. ['mapasnuueckuii ynap. @opmyna Xykosckoro. [ToHsiTHEe 0 BOITHOBOM
npolecce B THAPOMArucTpaid. TepMOJMHAMHUYECKHE IPOLECCH MpOTEKarole Mmpu padore co
CKaTbIM BO3AyXxoM. TeueHus rasza mo TpyOompoBojgaM. MecTHble compoTuBieHus. Onpenenenue
napamMeTpoB MMOTOKA: JaBJIEHUs, pacxoja.

Paznen 4. McToYHMKH T'MAPaBJIMYECKOH M INHEBMATHYECKOH JHepruu (Hacocbl M
KOMIIPeCCOopbI)

Knaccugukarus ruiponpruBoioB 10 UCTOYHUKAM NMUTaHus. Hacockl AMHaMUYeCKOro TUMa,
NPUHLINI JeHcTBUs, XapakTepuctuku. Kiaccupukanus o0beMHBIX HacocoB. OCHOBHBIE TIOHATHSA,
napaMmeTpsl U cBoiicTBa ruipoMativt. IlopuraeBsie Hacockl. Y cTpoiicTBo, pabounii nporecc. [Togaua
nopuHeBbIx HacocoB. MomHocTs 1 KITJI Hacoca. XapakTepucTukH.

[TopiiHeBble KOMIpEcCOphl. YCTpoicTBO, pabouuit mpomecc. Illogaua mOpITHEBBIX
koMrpeccopoB. MomuocTts 1 KITJ[ komnpeccopa. XapakTepUCTHKY.

Portopnbie rugpoMamnussl. [IpuHIMn OeHCTBUS, XapaKTEPUCTUKU PagUabHO-TIOPIIHEBBIX,
aKCHaJIbHO-TIOPIIHEBBIX, TNIACTUHYATHIX U IIECTEPEHHBIX ruApoMaiini. OOpaTUMOCTb THIPOMAIIIHH.
I'maponsurarenu. ['mapo- 1 NHEBMOABUraTENIN BO3BPATHO-IIOCTYATEABHOIO AeicTBUSA. OCHOBHBIE
pacyeTHbIEC 3aBUCHMOCTH.

Pazgen S. 'mpponpuBoa 1 MHEBMONIPUBOJL

['mapo-u mHEeBMOpacHpeaenTuTeNd TMCKPETHOro neiicTBus. Pabota B cucreme yrpaBieHHs.
Knananel naBnenust. Tumel, XapakTepucTuku U npuMeHeHue. OnpezeneHne napamerpoB paboTh
TUAPO- U THEBMOIIPUBOIA.




3.4 TemaTHKa CEMHHAPCKUX/TIPAKTHYECKHUX U J1a00PATOPHBIX 3aHATHI

3.4.1 [IpakTHUecKue 3aHITHS

[TpakTrueckoe 3ausatue 1. Onpenenenue GU3NUECKUX MapaMeTPOB KHUIKOCTH U rasa.

[Tpaktudeckoe 3ansaTue 2. OnpeneneHne TaBICHUs B IOKOSILIEHCS KUIKOCTH.

[TpakTrueckoe 3ausatue 3. OnpeneneHrue BUA0B JaBICHHUS.

[Ipaktuueckoe 3ausitue 4. OmnpenerneHue mnapameTpoB (CKOPOCTh, PAacXoi) ABUKYTCA
KUJKOCTH.

[TpakTrueckoe 3ansatue 5. OnpeneneHne ruIpoIMHaMIUECKOr0 Haropa.

[TpakTueckoe 3ansitue 6, 7. OnpeneneHue TUAPABIUUYECKUX COMPOTHUBICHUN U MOTEPU
Hanopa.

[TpakTrueckoe 3ausatue 8. Onpenenenrue napaMeTpoB Yyepe3 HacaIKu.

[TpakTrdeckoe 3ansatue 9. Pacyer mapamMeTpoB TpyOOIPOBOIOB.

3.4.2 JlaGopaTopHbIe 3aHATHUS

Jlaboparopnas pabota Nel. CBolicTBa KHIKOCTH.

JlaGopaTtopnas pabora Ne2. [IpuGops! i U3MEPEHUS TaBICHHS.

Jlaboparopuass pabora Ne3. OCHOBHBIE TOHSTHS THUIPO-Ta3oauHAMUKUA. (OCHOBHBIC
XapaKTePUCTUKHU MOTOKA: PacxXoj, CpedHssl CKOPOCTh, KOJMYECTBO IBUKEHHS, HANIOP, MOIIHOCTD.
PexxuMbl  TBIKEHUS KHIKOCTH. YPaBHEHHWE HEPA3PBIBHOCTH [UISI CTAIIMOHAPHOTO JABMXKCHHUS
KUJKOCTH.

JlaGopatopnass pabora Ne4. ['mapaBiauueckoe COMPOTHBIEHHE TPYOOIPOBOJIOB IPH
Pa3IMYHBIX peKUMaX ABMKEHUS KUAKOCTHU (COMPOTHUBIICHUE IO AJIMHE U MECTHBIE COITPOTUBIICHHUS).

JlaGopartopnast pabota Ne5. M3ydueHune KOHCTPYKIHI KOMIIPECCOPOB.

JlaGopaTopnast pabora Ne6. M3yueHne KOHCTPYKIIMH M HCCleIOBaHHE pabodero mporecca
HAcOCOB 0OBEMHOTO THUIIA.

Jlaboparopnas pabGota Ne7. T'mapaBiuyeckue ¥ THEBMATUYECKHE HCIIOIHUTEIbHBIC
MEXaHHU3MbI BO3BPATHO-TIOCTYNATEIILHOTO IEHCTBUS

3.5 TemaTnka KypcoBBbIX IPOEKTOB (KypPCOBBIX pPadoT)

He npenycmoTtpensl.
4 YyedHO-MeTOAMYECKOE M MH(OPMALIMOHHOE 00ecevYeHue
4.1 Hopmatusnblie 1oKyMeHTbI 1 'OCTsb1
He npenxycmoTtpensl.
4.2 OcHOBHas JqUTEPaATYypa

1TyceB, A. A. MexaHHKa KUJKOCTH U Ta3a : ydeOHUK 17 By30B / A. A. I'yceB. — 3-e u3n.,
ucnp. u jon. — Mocksa : M3narensctBo KOpaiit, 2026. — 232 ¢. — (Bricmiee oOpazoBanue). —
ISBN 978-5-534-05485-9. — Tekcr : anexkrponHslii // O6pazoBatenbHast miartdopma KOpaiit [caiT].
— URL: https://urait.ru/bcode/582646.

2. bapanoB, A. B. MexaHuka >KUIKOCTH U rasa : ydyeOHoe mocobue / A. B. bapanoB. —
Mocksa, Bonorna : Uadpa-Umxkenepus, 2024. — 176 ¢. — ISBN 978-5-9729-1583-5. — Tekcr :



atektpornbt  // I{udposoii oOpazoBatenbHblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/143213.html.

3. Bytko I'.FO. Mexanuka >KUAKOCTH U Tra3a : yaeOHoe nocodue / bytko I'.10., Hukudopon
A.O0.. — Cankr-lIletepoypr : Cankr-IleTepOyprckuii  TOCYJapCTBCHHBIH — YHUBEPCUTET
MIPOMBINIICHHBIX TeXHOJorui u au3aitaa, 2018. — 100 c. — Tekcer : anekTponHblid // L{udposoit
obpazoBatenbHbii pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/102444.html.

4.3 JlonoTHUTEIbHAA JJUTEPATypa

1. IlpoekTrpoBaHKEe U MOJICTUPOBAHUE 0OBEMHOTO THAPOIIPUBO/IA | yueOHOe mocooue / B. B.
Conoswes, E. B. 3aprapsu, 0. A. 3aprapsa [u np.]. — Taranpor : MU3parensctBo HOxxHOrO
dbenepanibHOrOo yHHMBepcuteTa, 2015. — 97 ¢. — Tekcr : snekrponHwid // Iludpooii
obpazoBatenbHbii pecypc IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/78726.html .

2. NztomoB 1O.A. Pemienne 3a1au B rujipaBivKe : ydeOHO-MeToANYEeCcKOe mocooue / M3romMoB

I0.A., KarkoB J[.C.. — CaparoB : CapaTOBCKHIl TOCylapCTBEHHbI TEXHUUECKUNH YHUBEPCHUTET
umenn FO.A. I'arapuna, ObC ACB, 2025. — 220 ¢. — ISBN 978-5-7433-3638-8. — Tekcr :
anektpornbt // LludpoBoii obOpazoBatenbHblii pecypc IPR SMART : [caiitr]. — URL:

https://www.iprbookshop.ru/150090.html .

3. OCHOBBI TUJPABIIMKH, THAPOJIOTHH U THAPOMETPUH : yueOHOe TocoOue / cocTaBUTE b M.
B. Pemerbko. — 2-¢ u3n. — Mocksa : Aii [Iu Ap Menua, 2024. — 192 ¢. — ISBN 978-5-4497-
1311-7. — Texcrt : anexTponnslii // Ludpooit odpazoBarensublit pecypc IPR SMART : [caiit]. —
URL.: https://www.iprbookshop.ru/147273.html.

4.4 JJjIeKTPOHHBIE 00pa3oBaTe/IbHbIE PeCYpPChI
He npexgycmotpensl.

4.5 JInuieH3M0HHOE ¥ CBOOOHO pacnpocTpaHsieMoe NPOrpaMMHoOe
ol0ecmeuenmne

1. Microsoft-Office

2. PTC-MathCAD

3. TECUC-Flow Vision 3.0.8

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

4.6 CoBpeMeHHbIe TPO(ecCHOHATBbHBIE 0a3bI IaHHBIX M HHPOPMALIMOHHBIE
CIIPABOYHbIE CHCTEMBI

1. Eaunoe okHO pnocTyma K oOpa3zoBaTenbHBIM pecypcam DexepalbHbI  TOPTA
http://window.edu.ru

2. KommnsrorepHsie MH(OPMaLIOHHO-TIPABOBbHIE CUCTEMBI «KoHcynpTanT»
http://www.consultant.ru, «I"apant» http://www.garant.ru

3. OpuumanbHbIM HHTEpHET-OPTal MpaBoBoi nHGopMaruu http://pravo.gov.ru.

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

5. Poccuiickas rocygapcTBeHHas oubnanoreka http:// www.rsl.ru

6. ObC «YHuBepcureTckas Oubanoreka onnadu» https://biblioclub.ru/index.php
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5 MarepuajbHO-TeXHHUYECKOE o0ecneueHue

1. KoMnbroTepHBIH KJ1acc ¢ MpeyCTaHOBIEHHBIM IPOrPaMMHBIM 00ecriedeHHEeM, YKa3aHHbIM
B 1I. 4.5, MyJIbTUMEIUIHOE 000py0BaHUE (TPOCKTOP, MEPCOHATBHBIN KOMITBIOTEP MPENo aBaTes,
JKpaH).

2. Ayautopusi Ans JEKIMOHHBIX, MPaKTHUYeCKUX 3aHATUd. OOOopyJIoBaHHME U ammaparypa:
AyJJUTOpHAasA NOCKa, BO3MOKXHOCTH UCII0JIb30BAHUA My.HBTPIMGI[PIfIHOFO KOMIIJIEKCA.

6 MeToauyeckne peKOMeHIAIUT

6.1 MeToauueckne peKOMEeHIAIMH IS MPENOaBaTeNs M0 OPraHn3aluu
o0yueHus

Ha mepBoM 3aHATHH MO JUCHUILIMHE HEOOXOIMMO O3HAKOMHUTH CTYJIEHTOB C MOPSAKOM €€
u3y4eHus (TeMaMu Kypca, popmMamu 3aHATHH, TEKYIIETO U MTPOMEKYTOYHOTO KOHTPOJISI), PACKPBITh
MECTO U pOJIb JUCLUIUIMHBI B CUCTEME HayK, €€ IPaKTUYECKOE 3HAUYEHUE, JOBECTU 10 CTYAECHTOB
TpeboBaHusT K (opMe OTYETHOCTH M TPUMEHEHHs] BHJIOB KOHTPOJsA. BbmaroTcs 3amaHus is
MOATOTOBKH K 3aHSATHSM.

[Ipu noAroToBKE K MPAaKTUYECKUM U JTAOOPATOPHBIM paboTaM IO MEPEYHIO OOBIBICHHBIX TEM
IpenojaBaTeslio HeOOXOIMMO YTOUHUTH IUIAH UX MPOBEACHUS, MPOAYyMaTh (DOPMYIUPOBKU U
CoJIep’)KaHHEe Y4YeOHBIX BOIPOCOB, BBIHOCHMBIX Ha OOCYXJEHHE, O3HAKOMHUTHCS C IEepPeUHEM
TEMaTUYECKUX BOIIPOCOB.

B xoxe pabGoThl BO BCTYNMUTEIHLHOM CJIOBE PACKPBITh MPAKTUYECKYIO 3HAYMMOCTH TEMBbI
paboThl, OIPEEINUTD MOPSJIOK €€ IPOBEACHHS, BpEMsI Ha 00CYXAEHHE KaKJJ0ro y4eOHOTro BOIpoca.
[Tpumensist GpOHTAIBHBIN OMTPOC 1aTh BO3MOXXHOCTH BRICTYITUThH BCEM CTYICHTaM, IPUCYTCTBYIOIIUM
Ha 3aHITHH.

B 3akmounTenbHO# 4acTu paboThI ClieyeT MOABECTH €€ UTOTH: AaTh OLEHKY BBICTYIUICHHMA
Ka)KI0r0 CTyJIeHTa U y4eOHOU IpyNIbl B 1IeI0OM. PacKpbITh MON0KUTETbHBIE CTOPOHBI M HEJOCTATKU
MPOBEJICHHOW JlabopaTopHOU paboThl. OTBETHUTH HA BOIPOCHI CTYJIEHTOB. BbinaTh 3amaHus ais
CaMOCTOSITENILHOM pa0OTHI 10 MOATOTOBKE K CIIEAYIOIIEMY 3aHATHIO.

Meroanka mpenojiaBaHusl JUCHMIUIMHBI «/[MHAMMKa >KMIKOCTH W Ta3a» M pealu3alus
KOMIIETEHTHOCTHOTO TIO/IX0/Ia B M3JIOKEHWHM W BOCHPHUSATHU MaTepHalia MpeayCMaTpuBaeT
WCIIOJIb30BAHUE CIICAYIONINX AaKTUBHBIX W HWHTEPAKTUBHBIX (OPM MPOBEIACHUS TPYIIOBHIX,
WHIUBUIyATbHBIX, ayAUTOPHBIX 3aHATHA B COUYETAHWM C BHEAYJIUTOPHOW pabOTONW C IEJbIO
dbopMHUPOBaHUS B PA3BUTHUS TPOPECCHOHAIBHBIX HABBIKOB 00YYaIONUXCS:

— TOATOTOBKAa K BBIMOJHEHUIO M 3alluTa JabOpaTOpHBIX paboOT ¢ MOMOIIbIO
CHEIHAIM3UPOBAHHOTO MTPOTPAMMHOTO O0eCTIeUeHus;

— 3allUTa U UHIUBUAYaTbHOE OOCYXICHUE BBIMOIHSIEMBIX TAloB pacueTHO-rpaduuecKux
pabor;

— TEXHOJIOTUY aHaJIN3a CUTYyalUil /U1 aKTUBHOTO 00Y4Y€eHUs!, KOTOPBIE O3BOJIIOT CTYI€HTaM
COCIMHUTH TEOPUIO U MPAKTHKY, IPEICTABUTH TPUMEPHI MPUHUMAEMBIX PEIICHUH 1 UX MOCIESICTBUH,
JEMOHCTPUPOBATH PA3IMYHBIE MO3ULINU, POPMHUPOBATH HABBIKU OIICHKH aJbTEePHATUBHBIX BAPUAHTOB
B BEPOATHOCTHBIX YCIIOBUSX.
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OO0yueHue 1Mo NUCHMIUIMHE BEIETCS ¢ MPUMEHEHHUEM TPAJAUIIMOHHBIX MOTOKOBO-TPYIIOBBIX
WH(POPMAITMOHHO-TSIIEKOMMYHHKAITMOHHBIX TEXHOJIOTHH. [Ipn ocymiecTBIieHnn 00pa30BaTEIIBHOTO
npolecca Mo AUCUUIIIMHE UCIONB3YIOTCS CIAeAYIoNe HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIUOHHBIE
TEXHOJIOTHH: MPE3EHTAIlUH C IPUMEHEHHEM MTPOeKTopa U mporpamMmmbl PowerPoint.

6.2 MeTroanueckue yKazaHus JJis1 00y4al0UIUXCS 10 OCBOCHUIO TN CHUINIMHBI

CamocrositenbHas pabora sBISETCS OJHUM M3 BHMJIOB yueOHbIX 3aHATHH. llenb
CaMOCTOSTENIbHOW paboThl — MPAKTUYECKOE CAMOCTOATENBHOE IOJTY4YEHUE CTYJCHTaMH HaBBIKOB
paboThI B MporpaMMe MaTeMaTHYECKOI0 MOJICIIMPOBAHUS, pACCMaTPUBAEMBIX B IPOLIECCEe U3YUECHUS
JUCLIUATIIINHBL.

AynuTOopHas caMOCTOsATENbHAS paboTa M0 TUCIHIIMHE BHIMOJIHACTCS Ha YYEOHBIX 3aHATHAX
II0J1 HETIOCPEACTBEHHBIM PYKOBOJCTBOM IIPENOJABATENS U IO €T0 3aJaHUI0.

BueayauropHass camocrosiTelibHas paboTa BBIIOJHAETCA CTYAEHTOM 10  3a/IaHHUIO
npenojaBaTessi, Ho 0€3 ero HenoCPEICTBEHHOI0 y4acTHsL.

3amaun caMOCTOSTENIbHON pabOThI CTYACHTA!

- pa3BUTHE HABBIKOB CAMOCTOSITEIIbHON Y4eOHON paboThI;

- OCBOCHHUE COJIEP’KaHUS JUCLIMILINHBL;

- yriryOJieHHe COJePKaHUS U OCO3HAHUE OCHOBHBIX MOHATHIA AUCUUIUINHBL,

- IICTIOJIb30BaHKE MaTepuaia, COOPaHHOTO ¥ MOJTYYEHHOTO B X0/ CAMOCTOSTEIIbHBIX 3aHATHIHA
1St 3 (PEeKTUBHON MOATOTOBKU K MPOMEKYTOYHON aTTeCTallUU.

Bunbl BHEay IUTOPHON caMOCTOSITENbHOM pabOTHI:

- CaMOCTOSITEIbHOE U3yUEHHUE OTJENbHBIX TEM TUCHUIUIHHBI;

- BBITIOJTHEHUE PacUEeTHO-TpaPUuecKoi paboThI,

- IOAATOTOBKA K MPAKTUYECKUM U TAOOPATOPHBIM 3aHSATHSIM;

- IOATOTOBKA K 9K3aMEHY;

J171s1 BBITIOTHEHUS JIFOOOTO BUJIa CAMOCTOATENEHON pab0Thl HEOOXOIUMO IPOUTH CIIETYIONINE
ATambl:

- OTIpe/IeNICHUE 1IeJIU CaMOCTOSITENIbHOM paboThI;

- KOHKpeTH3alus I03HaBaTeIbHOM 3a/1a4u;

- CaMOOILIeHKa TOTOBHOCTH K CAMOCTOSITENILHOM paboTe;

- BBIOOD aJIeKBaTHOTO cioco0a JAeiCTBHS, BEAYIIEro K PEeIIeHUIO 3a/1auH;

- TNIaHUPOBaHKE PabOTHI (CAaMOCTOSATETHHON UITH C TTIOMOIIIBIO MIPETNOIABATENS ) HAJl 3a/IaHUEM;

- OCYULIECTBJICHHE B TIPOILIECCE BBINOJHEHHS CAMOCTOSTEIBHOH pPabOThl CaMOKOHTPOJIS
(TPOMEXKYTOYHOTO ¥ KOHEUHOTO) Pe3yJIbTaTOB padOThI M KOPPEKTUPOBKA BHITOIHEHHS PaOOTHI,

- pednekcus;

- Ipe3eHTaIus paboThI.

7 @oHJ OLIEHOYHBIX CPEICTB

B npornecce 00yueHHs NCTIONB3YIOTCS CIEAYIOIINE OLEHOYHbIE (POPMBI CAMOCTOSTEIBHOM
paboThI CTYICHTOB, OLICHOYHBIE CPEICTBA TEKYIETO KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOUHBIX
aTTecTaluu:

- BBITOJIHEHHE U 3aIIUTa pacueTHO-Tpaduueckon paboTH;

- 3aImuTa JIabopaTOpPHBIX padoT;



- OK3aMCH.

OHGHOLIHI)IC Cpe€acTBa TCKYIIECTO KOHTPOJIA YCIIEBAECMOCTHU BKIIFOYAOT KOHTPOJIBHBIC 3aJaHUA
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M0 MPAKTUIECKUM paboTaM MHIWBHIYATBHO VIS KaXKJ0TO 00yYaroIIerocs..

B PE3YIbTATC OCBOCHUA NTUCHUIIJIMHBL (MOI[y.TISI) (l)OpMI/Ip}/'IOTC}I CJICAYIOIUC KOMIICTCHIIUU:

Kon
HanMeHoBaHMe KOMIIETEHIINHM BHINTYCKHUKA
KOMIIEeTEeHIIUH
Crioco0OeH MpUMEHSITh €CTECTBEHHOHAYYHBIC U OOIICHHKEHEPHBIC 3HAHWS,
OIIK-1. METObl MATEMATHUECKOTO aHAJIW3a M MOJICTTUPOBAHUS B TPO(PEeCCHOHATIBHON
JIeATEITLHOCTH.

MeTo/1bl KOHTPOJISI U OLICHUBAHUS pPe3yIbTaTOB O0yUEHUs

Kontpons ycrneBaemMocTH UM KadecTBa IIOATOTOBKM IPOBOJUTCS B COOTBETCTBUE C
tpeboBanusimMu "[lonokeHust o0 opraHuzanuu 00pazoBaTEIBHOrO Iporecca B MOCKOBCKOM

MOJIMTEXHUYECKOM yHUBEpcuTeTe".

I[JUI KOHTPOJIA YCIICBACMOCTHU U Ka4CCTBA OCBOCHUA NUCHUIIJIMHBI HaCTOHIJ_IefI HpOI‘paMMOf/'I

IIPEAYCMOTPEHBI CIEAYIOIIME BUABI KOHTPOJIA:

- KOHTPOJIb TEKYLIeH ycreBaeMoCTH (TeKYIU KOHTPOJIb);
- IPOMEXXYTOYHAsI aTTECTALIMS.

7.1 MeToabl KOHTPOJISI U OLIECHUBAHMS Pe3y/JIbTATOB 00y4eHus!

Hepeqeﬂb OICHOYHBIX CPEACTB IO TUCHUIIJIMHE «I[I/IHaM]/IKa JKNAKOCTHU U Ta3a»

Bi1 koHTpOIs HaumenoBanue
Ne KOHTPOJISI Kpatkas xapakTepucTrka KOHTPOJIS pe3yIbTaTOB
n/n pe%yHBTaTOB pe3yIbTaToB o0yueHHs
ODYHeHIA o0yJeHus

JlaGopaTopnasi paboTa BBIMOIHSAETCS WHIUBUYAIBHO
KOKIbIM CTyJIeHTOM. O(OpMIIEHHBIH OTYET CTYIEHT
ClaeT TMIPerojaBaTeNlio Ha TPOBEPKY B 3apaHee
yCTaHOBJIEHHBIN cpok. [Ipu mpoBepke mpemnoiaBaTenib
OLICHUBACT KadecTBO O(OPMIICHHS, NPABHUIBHOCTD

1 Texymuii JlaGoparopHble [pacyeToB W BbIBOJOB. K 3ammure mabopaTopHOU

paboTsl

paboTBl  JOIyCKaloTCA CTY/ICHTBHI, KOTOpbIE
BBIMIOJTHUIN paboTy, oQOpMHIM B COOTBETCTBUHU C
TpeOOBaHUSIMU OTYET O JlabopaTopHOW paboTe U
MpPeIOCTaBUIN €ro K 3ammure. Kaxaomy cTyneHTy
3ajaeTcsi HE MEHee 3-X BONPOCOB Ha TeMY

nabopatopHoii pabotel. Jlamee MpoBOAUTCS 3aluTa
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OoT4eTa KaXABIM CTYACHTOM WHAWBUAYaIbHO B
dopmare "Bonpoc-oTBeT" (33a10TCs 3 BOMpOCa).

Texymui

PacuerHo-
rpaduyeckas
pabota

OOyuatonuiicss B T€UEHHUE CEMECTpa CaMOCTOSTEIbHO
BBIIOJIHACT  psAA  3aJaHuii B COOTBETCTBHE C
METOAMYECKUM yKa3aHueM K pabore. PacuerHo-
rpaguyeckas paboTa OlleHUBaeTCs 1o 5 OanbHOI HmIKae.
[Ipu mpoBepke MpernoaaBaTeNb OLEHUBAECT KAa4eCTBO
oopmieHHs, NPAaBWIBHOCTh PACYETOB M BBIBOJIOB.
Jlanee mpoBoAUTCA 3alUTa pabOThI KaXI0ro CTyAEHTa
WHIMBUYalIbHO B opmare "Bompoc-oTBeT" (3aJaroTcs
3 Bompoca).

[TpoMexyTOUHBII

OK3aMeH

[TpomesxyTouHasi aTTecTanys ooyJaromuxcs B popme
PK3aMEHa MPOBOJAUTCS MO pe3yibTaTaM BBINOJTHEHUS
BCEX BHUAOB Yy4eOHOH pabOThI, MpPEeTyCMOTPEHHBIX
y4eOHBIM IIJITAHOM TI0 JAHHOUM AMCIUIUIMHE (MOIYJIIO),
OpU  STOM YYWTBHIBAIOTCS PE3YJIbTAThl TEKYILEro
KOHTPOJISI yCIIEBa@MOCTH B TeueHue cemectpa. OueHka
CTETIEHU JOCTIDKEHHS 00YYaroIUMUCS TNIAHUPYEMBIX
pEe3yIbTaTOB OOYYEHHS IO JUCHMIUIMHE (MOIYJIIO)
MPOBOJIUTCS MPENOAAaBaTENIeM, BEIYLIHUM 3aHATHS 110
MUCIUILIMHE (MOJTYJII0) METOI0M SKCIIEPTHOM OIICHKH.
[Io wroraMm ©POMEXKYTOYHOM aTTeCTaluu IO
MUCIUIUIMHE  (MOAYJIO)  BBICTAaBISETCS — OLIGHKA
COTIIMYHOY», «XOPOIIO», «YIOBIETBOPUTEIHLHO» WU
«HEYIOBIETBOPUTEIILHOY.

JK3aMeH MPOBOAUTCS B ycTHOU (hopme. B aymuropun
HAXOAHUTCS MPEnojaBaTeNib U He Oojiee 5 yenoBeKk u3
qrcia CTyAeHTOB. Bo Bpemsi mpoBeneHHs SK3aMeHa
€ro y4yacTHHKaM 3ampelniaeTcss MMeTb Mpu cebe U
MCIIOJIb30BaTh CPEJICTBA CBSI3U (COTOBBIE TEIE(POHBI,
MUKpodoHbI u Tip.). CTyIaeHTy BBITAETCS OWIET C
TpeMs Bompocamu. KoiamyecTBO JOMOJHUTEIBHBIX
BonpocoB — He Oomee naByx. KomnuuecTtBo
TTOTIOJTHUTEIBHBIX BOMPOCOB 33aBHCUT OT MOJIHOTHI
OTBeTa CTyJeHTa. J{TUTENbHOCTh SK3aMeHa 2 dYaca
(120 munyT).

K npomexxyTouHOI aTTecTaluu JOMyCKAIOTCs TOIBKO
CTYICHTBI, BBITTOJHUBILNE BCE BUIBI y4eOHOU pabOTHI,
MpelyCMOTpeHHbIE  pabodeil  mporpammoil 1o
micuuuiiHe  «JluHAMHKa  KUAKOCTH W ras3ay
(BBITIOJIHWJIM M YCIEUIHO 3alllUTWIN JIabopaTOpHbIE

paboThI M pacyeTHO-TpaUIECcKyIo paboTy)
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7.1 llkana u KpUTEPUHU OLEHMBAHUS Pe3yJIbTATOB 00y4eHH s

[Toka3zaTenem olleHUBAaHHS KOMIIETEHIIMNA HAa Pa3IUYHBIX dTarnax ux (OpMUPOBAHUS SIBISIETCS

JOCTIKEHUE 00yJaloUIMMHUCS TUIAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHS M0 JUCHUIUIMHE (MOJIYJIIO).

Kpurepuu oneHuBanus

POOOTOTEXHUUYECKOM
CHCTEMBI.

YaCTH MEXaTPOHHOU
)4
POOOTOTEXHUYECKOM
CHCTEMBI.
HonyckatoTcs
3HAYUTEIBHEIC
OINOKH,
MIPOSIBISCTCS
HEJAOCTATOYHOCTh
YMEHUH, 10 psiny
nokasarejieu,
oOyJaromuics

YacTH MEXaTPOHHOU
u
poboTOTEXHUUECKOM
CHCTEMBI.

YMeHust OCBOEHHI,
HO JIOIYCKaroTCst
HE3HAYUTEJbHbIE
OIIIMOKH,
HETOYHOCTH,
3aTpyAHCHUS MIPH
AHATUTHYECKIX
oTepanusx,

IMoka3arennb 5 3 4 5
3HATh: OO0yuaromuiics OO6yJatomtmiics OO0yuaromuiics OO0yuaromuiics
- MaTeMaTU9IEeCKHe JIEMOHCTPHUPYET JEMOHCTPHPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
(b opMBI 3amucH MIOJTHOE OTCYTCTBHE HEIOJIHOE YaCTUIHOE MIOJTHOE
OCHOBHBIX WA HETOCTaTOYHOE | COOTBETCTBHE COOTBETCTBHE COOTBETCTBHE
ypaBHEHHIA, COOTBETCTBHUE CIICAYIONIMX 3HAHUMN: | CICIYIONIUX 3HAHUU: | CICTYIOIINX
XapaKTePU3YIOIIUX CIICIYIOUINX 3HAHUN: | - MAaTEeMaTHYCCKHUE - MaTeMaTUYECCKUE 3HAHUM:
3aKOHBI PABHOBECHS | - MATEMAaTHYECKHAE (bopMBI 3anvcu (opMBI 3anucu - MaTeMaTHYECKHE
U IBIDKCHHS (hopMbI 3amucH OCHOBHBIX OCHOBHBIX (hopMBI 3amucH
KHUJIKOCTH. OCHOBHBIX ypaBHCHHUIA, YpaBHEHUHA, OCHOBHBIX
YpaBHCHHUIA, XapaKTePU3YIOIINX XapaKTePU3YIOIIUX YpaBHCHUH,
XapaKTePU3YIOMINX 3aKOHBI PABHOBECHS | 3aKOHBI PABHOBECHS | XapaKTEPU3YOIINX
3aKOHBI PABHOBECUS | W ABIDKCHHS 1 IBIDKCHHUS 3aKOHBI PaBHOBECHS
U IBIDKCHUS KHUIKOCTH. JKUIKOCTH. 1 JIBIDKCHHUS
JKUJIKOCTH. Homnyckatores Homnyckarotcst JKUJIKOCTH.
3HAYNTEbHBIE HE3HAYUTEIIbHbBIE CBobomHO
OLITHOKH, OIINOKH, omepupyer
IPOABIACTCA HCTOYHOCTH, HpI/IO6pCTeHHI)IMI/I
HEAO0CTAaTOYHOCTh 3aTpyAHCHUA TIPpU 3HAHUAMU.
3HaHHfI, I10 psaay AHAJIUTUYCCKUX
IoKa3aTenei, onepanusx.
oOyuaromuics
HCTIBITHIBACT
3HAYUTEIBHEIC
3aTpyIHCHUS TIPH
OTIePUPOBAHUH
3HAHUSAMH MIPH UX
TIepeHoce Ha HOBBIE
CUTYyaLUU.
YMeETh! OO0yuaromuiics He OOyuaroruiics OO6yyaromnuiics OO0yuaromuiics
- IPUMEHATD YMEET UIIU B JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
¢busnko- HEIOCTaTOYHOU HEIOJIHOE YaCTUYHOE MOJIHOE
MaTeMaTUYCeCKUN CTCIICHU YMECT: COOTBETCTBHE COOTBETCTBUEC COOTBETCTBUE
ammapar Jjis - IPUMEHSATH CJICTYFOIIIX CJIETYFOIITUX CIeAYIOUTUX
paccMaTtpuBaeMoit ¢usmko- YMEHHI: YMEHHUI: YMEHMH:
THIPABITUICCKOM MaTeMAaTUICCKUI - IPUMEHSATH - IPAMCHSATh - IPAMEHSATh
YacTH MEXaTPOHHOW | ammapaTt JUist ¢$uznko- ¢dusnko- (uzuko-
u paccMaTpuBacMOi MaTeMaTUIeCKUAN MaTeMaTHICeCKUH MaTeMaTHICCKUH
POOOTOTEXHUYECKOH | THAPABIMICCKON ammapar Iis ammapart Juis ammapar Jyis
CHUCTEMBI. YaCTH MEXaTPOHHOW | paccMaTpUBacMoOM paccmaTpuBaeMoin paccMaTpruBaeMoun
u TUAPABINYECKON TUAPABINYECKON TUAPABINYECKON

4acTU MEXaTPOHHOU
u
pOOOTOTEXHUUECKOM
CHCTEMBI.
CBobonHO
onepupyer
PUOOPETEHHBIMU
YMEHUSIMH,
MIPUMEHSET UX B
CUTYyaLusIX
MOBBIIIEHHON
CJIO’KHOCTH.
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UCIIBITHIBACT HepeHoce yMeHUH Ha

3HAYUTEIbHbIC HOBBIE,

3aTpyIHEHUs IPU HecTaHJIapTHbIE

OIIEpPUPOBAHUH CUTYyalLluH.

YMEHUSIMU TIPH UX

IIepEeHOCce Ha HOBbIE

CHUTYaIHH.
BJIAJeTh: OOyuaromuiicss  He | OOyuaromuiics B OO0yuaronuiics OO0yuaroruiics B
- HaBBIKaMH BIaJeeT  WIM B | HEJOCTATOYHOU YaCTUYHO BIIAJICCT: TIOJTHOM 00BeMe
COCTaBJICHUS HEJJOCTATOYHOH CTCIICHH BIIAJICET: - HaBBIKaMH BJIaJICeT:
¢buzuKo- CTEIICHH BJIaJIeeT - METOAMKAMHU COCTaBJICHUS - HaBBIKaMH
MaTeMaTHYeCKUX - HaBBIKAMH MPOBEICHUS ¢buznKo- COCTaBJICHUS
Mozeneit 1 COCTaBJICHUS THITOBBIX MaTeMaTHYECKHUX ¢busuKo-
OIUCAHUSA ¢bmsHKo- THAPaBINYECKHX Mozeneit 1 MaTeMaTHYECKHX
THPABINYECKON MaTeMaTH4eCKHX pacyeroB OIMCaHUs Mozenei ams
YaCTH MEXaTPOHHBIX | MOJEJNeH AIst THIPOMEXaHHYECKUX | THIPaBINYECKON OTMCaHUs
" OTIMCaHUs YCTPOMCTB 1 YaCTH MEXATPOHHBIX | THIPABINYECKON
POOOTOTEXHUYECKUX | THUAPABIMYECKON TpyOOIpOBOIOB u 4acTH
cHUCTEeM; YacTH MEXaTPOHHBIX | F€OMETPUYECKUX POOOTOTEXHUYECKUX | MEXAaTPOHHBIX U
- HaBBIKAMHU " ¢buryp CHUCTEM; POOOTOTEXHUYECKHUX
paoHaTBEHOTO POOOTOTEXHUYECKUX | - HABBIKAMH - HaBBIKaMH CHCTEM;
BBIOOpa MOJICITH CHCTEM; panroHaNTEHOTO paLoHAIBEHOTO - HaBBIKaMH
KUAKOCTH WM T'a3a, | - HABBIKAMH BBIOOpa MOZIEIH BBIOOpa MOJIEIH PaLOHAIEHOTO
omuUcHIBaroNIei PaLIOHAIEHOTO KHUAKOCTH WM Ta3a, | KUAKOCTH WM Ta3a, | BEIOOpa MOJENH
OCHOBHBIE YEePTEI BBIOOpa MOJEIH OIIMCHIBAOIIEH OIUCHIBarONIei JKHIKOCTH WITH Ta3a,
HCCIIELyEeMOro JKUJIKOCTH WJIW Ta3a, | OCHOBHBIE YEPTHI OCHOBHBIE YEPTHI OTUCHIBAOLICH
SIBJICHUSI U BBIOOpA OTUCHIBAOLIEH UCCIIEyeMOTO HCCIIeyeMOro OCHOBHBIE YEPTHI
METO/Ia PelIeHUs OCHOBHBIE YEPTHI SIBJICHUSI U BBIOOpA SIBJICHUS U BBIOOpA HCCIIElyeMOT0
TIOCTaBJICHHOMN HCCIIEyeMOTro METO/1a peleHus METO/1a PEeLIeHUs SIBJICHUS 1 BBIOOpA

3aa4 MCXaHUKHU
KUIKOCTH U rasa.

SIBIICHUS U BBIOOpA
METO/Ia PEUICHUS
IIOCTaBJICHHON
3a1a4i MEXaHUKU
JKHJIKOCTH M ras3a.

IIOCTaBJICHHOMN
3a7a4¥ MEXAHUKH
SKAJIKOCTH U Ta3a.
OO6yJatomtmiics
HCIBITHIBAET
3HAYNUTENIbHEIE
3aTpyOHEHUS TIPH
MIPUMEHEHUN
HABBIKOB B HOBBIX
CHTyaHHHX.

MOCTaBJICHHON
3a7]a4M MEXaHUKHU
JKHIKOCTH U Ta3a.
Hagwiku ocBOEHBI,
HO JIOIYCKaroTCst
HE3HAYUTCIIbHBIC
OIINOKH,
HETOYHOCTH,
3aTpyAHEHUs IPU
AHAJIUTUYCCKUX
olnepauusix,
NepeHoce yMEHUH Ha
HOBEHIC,
HECTaHAApTHBIE
CUTYALIMH.

METO/1a PEIICHUS
MMOCTaBJICHHOM
3aJ1a9d MEXaHUKH
JKUJIKOCTH U Ta3a.
CBo060HO
NIPUMEHSIET
[I0JIy4EHHBIE
HaBBIKH B
CI/ITyaHI/If{X
MOBBIIIIEHHON
CJIO)KHOCTH.

IlIxana oneHUBAHUSA IPOMEKYTOYHOM ATTECTALMHU: IK3aMEH

[IIxasa orieHUBaHUS

Omnucaune

OT1nu4HO

BrimonHeHs! Bce BUIBI y4eOHOM paboThI, MPeyCMOTPEHHBIE YI€OHBIM
m1aHoM. CTyIeHT AEMOHCTPUPYET COOTBETCTBHE 3HAHUW, YMEHUH,
HABBIKOB TMPHUBEACHHBIM B TaONUIAX TOKa3aTelsM,
NpUOOpPETEHHBIMU 3HAHUSMH, YMEHUSMHU, HaBbIKAMU, IPUMEHSIET UX B
CUTyalMsIX NOBBIIIEHHOW CJIOKHOCTH, HE UCIBITBIBAECT 3aTPyAHEHUM
NP AHATUTHYECKUX OIEpalusaX, MEPEHOCE 3HAHMW M YMEHUW Ha
HOBBIE, HECTAHIAPTHBIE CUTYALIUHU.

ornepupyer

Xopo1o

BrIimmotHeHBI Bce BUIBI y4eOHOM paOOThI, TPeIyCMOTPEHHBIC YICOHBIM
mwiaHoM. CTyAeHT JEMOHCTPUPYET YaCTUYHOE COOTBETCTBHUE 3HAHUM,
YMEHHUH, HAaBBIKOB ITPUBEICHHBIM B TA0JUIIAX MTOKA3aTEISIM, ONIEPUPYET
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HpI/IO6p€T€HHBIMI/I S3HAHUAMU, YMCHUAMU, HABBIKAMU, IIPUMCHSACT UX B
CUTyaluax MOBBIIICHHON  CIOKHOCTH. HpI/I 9TOM MOTYT OBITh
A0MYHUICHBI HC3HAYNUTCIIbHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUS IIPU
AHAJIMTUYCCKUX OIlCpanusax, IMEpeHOCE 3HAHUU U YMGHI/Iﬁ Ha HOBBIC,
HCCTAHAAPTHLIC CUTYyAallHH.

BrimonHeHs! Bce BUbI yueOHOH paboThl, IPelyCMOTPEHHbIE YUeOHBIM
wiaHoM. CTyZeHT JAEMOHCTPUPYET HEIOJIHOE COOTBETCTBHE 3HAHMIA,
YMEHUH, HaBBIKOB IMpPHUBEJICHHBIM B Ta0luIax IOKa3aTelsim,

VY I0BNETBOPUTEIBHO | JOMYCKAIOTCA 3HAYMTENbHBIE OIMMOKH, TPOSBIACTCS OTCYTCTBHE
3HaHUH, yMEHUH, HABBIKOB 10 PsAly TOKa3aTeNeH, CTYJEHT UCIIBIThIBACT
3HAQUMTENIbHBIE 3aTPyJHEHUS TPU ONECPUPOBAHUH 3HAHUSIMU H
YMEHHUSAMHU MPU UX MEPEHOCE HA HOBBIE CUTYALIUU.
He BwemonHen oauH wiau  Oonee BHIOB  yuyeOHOW  paboTHI,
MpPEeAyCMOTPEHHBIX y4eOHbIM I1aHOM. CTyAEHT JIEeMOHCTPUPYET
MOJIHOE OTCYTCTBHE WU HEJAOCTaTOYHOE COOTBETCTBUE 3HAHMIA,
YMEHHH, HaBBIKOB TMPHUBEJACHHBIM B TaOMWIaX MOKAa3aTeNsIM,
HeynosnerBopurenabHo
JIOTIYCKAIOTCSI  3HAYUTENIbHBIC OIIMOKH, TPOSBISIETCS OTCYTCTBHE
3HaHUM, YMEHUI, HABBIKOB MO PsAy MOKa3aTeye, CTYJIEHT HE MOXET
OTIEpUPOBATh 3HAHUSIMU W yYMEHUSIMU TPU HX IEPEHOCE Ha HOBBIC
CUTYaIl1H.
Ikana oueHUBaHUS TEKYIIEro KOHTPOJIS
HaumenoBanue
KOHTPOIA [ITkana oueHnBaHUS Onucanue
pe3yabTaToOB
00yueHus
PacuetHo- Otnuuno - Pabota ciana B cpok, | 3amanue Ha PI'P BemaeTcst Ha mepBom
rpaduyeckas pacueTHas ¥ rpaduueckasi 4aCTH | 3aHSITUU COOTBETCTBYIOIIETO pa3felia
paborta BBITIOJIHEHBI BEPHO, THOO JTUCIUTITUHBI U CJTAETCS 110 OKOHYaHUH
UMEIOTCSl HEI0UEThI, He U3YyYEHHS COOTBETCTBYIOIIETO pa3/ela
BJIMAIOIINE HA KOHEYHBIN mucnuIInebel. PI'P 1omKkHEI OBITE
pe3yIbTar. BBITMIOJTHEHBI U 0()OPMIICHBI B
Xopouio - pacyeTHas 4acTh COOTBETCTBUU C TPEOOBAHUSIMHU
BBITIOJTHEHA BEPHO, B METOJIMYECKUX yKa3aHUU KadeIpsl.
rpadUIecKoi YacTH eCTh
3aMevyaHus
Y 10BIIETBOPUTENBHO - B
pacyeTHO YacTH ecTh
3aMEYaHMsl, METO/] BBITIOJHEHUS
rpaduvecKoit yacTu BIOpaH
BEPHBIN
HeynoBnerBoputensHo - B
pacueTHOH U rpadUuecKoi
YacTsX €CTh IpyOble 3aMeYaHMsl.
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7.2 OuneHo4YHbIE CPEACTBA

7.3.1 Texymmii KOHTPOJIb
Tunosoe 3a1aHue Ha pacuyeTHO-TpaduUIecKyI0 padoTy

PaccMoTpuM onopHBIN y3€1 — MOAIIMITHUK CKOJIbKEHUS, COCTOSIIIMI U3 Baia | U BTYJIKH 2, B
3a30pe MEX]ly KOTOPbIMU HaXOJUTCA KUJKasi cMa3ka B Buje Macina NN. Hacrora BpalieHus Bajia
n=3000 o6/muH., Tuametp Basa D=0,1 M, mmpuna Brynku 1=0,12 M, 3a30p 6=0,2 MM.

OrnpenenuTsb B yCIOBUSX KUIKOTO TPEHUSI MOMEHT TPEHUS B 01lope MTp ¥ OTEpU MOIIHOCTH
B Hell ANTp.

TunoBbie BOMPOCHI HA 3aIUTe pacyeTHO-rpaduyecKoi padoThl

1. HanuimuTe ¥ MOSCHUTE YpaBHEHHE, YCTAaHABIMBAIOIIEE B3AaUMOCBS3h MEXIY MMapaMeTpaMu
COCTOSTHUS (JIaBJICHHE, IUIOTHOCTD, TEMIIEPATypa) COBEPIIICHHOTO ra3a.

2. 3anummTe U MOSICHUTE MEXaHWYEeCKyr (opMy ypaBHEHUS dHEPTUU WIH 000OIIEHHOTO
ypaBHeHus /1. bepHyuM 11 CTalMOHAPHOTO IMOTOKA PEAIbHOW KaleJIbHOW KUJKOCTH.

3. Kak u3smenurcs uucino Pelinonbaca Re y moToka )uAKOCTH B MUITUHAPUIECKOM TpyOe, eciu
YKUJKOCTh OXJIAIUTh 0€3 U3MEeHEeHUs pacxona?.

4 Kakoe JBIKEHHUE )KHUJIKOCTH WM Ta3a Ha3bIBAIOT OJHOMEPHBIM, YCTAHOBUBIIIMMCS, IIJIABHO
W3MEHSIOIIIMCS?

5.17. Ab6comoTHOE M M30BITOYHOE IABJICHUE: OMPENEICHUEe, UX B3aUMOCBSI3b, CIUHUIIBI
HU3MEpEHHUS.

TunoBbie BONPOCHI K 3a1[UTe JJA0OPATOPHBLIX padoT

Bonpocsl k 1adopaTopHoii padore 1

. Haznauenue apeomerpa.

. Haznayenue Buckosumerpa.

. Tvnbl BUCKO3UMETPOB M UX OTIUYUA.

. HazHauenue cramarmomerpa.

. Kaknm mapameTrpom xapaktepusyeMcsl TEMIEPATYPHOE PACIIUPEHUE KUJIKOCTH?
. Kakumu mapamerpaMu xapakTepu3yemcsi CAKUMAEMOCTD KUAKOCTH?

. UTo Takoe BA3KOCTE >KUIKOCTH?

. Kak n3mensiercs BI3KOCTb KaneiabHOU KUJIKOCTU IPU POCTE TEMIEPATYPHI?

. Kax u3zmensiercs BSI3KOCTh ra3000pa3HOM KUIKOCTH MPU POCTE TEMIIEPATYPHI?
10. O6bacHUTE MPUPOY BA3KOCTH ra3000pa3HON U KareabHOH KUAKOCTEH.

11. Kakum nmapaMeTpoM XapaKTepU3yeTcsl TOBEPXHOCTHOE HATKEHUE KUAKOCTH? Kakne eTMHUIbI
M3MEpEHUS Y ATOTrO IapaMmerpa?

12. Kak u3MeHsieTcst BA3KOCTh KareJbHOW )KUAKOCTH MPU POCTE JaBICHUS ?

13. Kak u3MeHseTcst BI3KOCTh Ta3000pa3HOi KUAKOCTH ITPHU POCTE JaBJICHU?

14. Kak u3aMeHsieTcs INIOTHOCTD KUAKOCTH MPU POCTE TEMITEPATYPHI?

15. Kak u3aMeHsieTcsi INIOTHOCTh KMIKOCTH IPU POCTE JaBIEHUs?

O 0 1N DN K~ W —

Bonpocsl k 1adopaTopHoii padote 2

1. Yo Takoe naBiIeHUE KUIKOCTH?

2. [NoHsiTHEe U30BITOYHOTO JABICHHUS.

3. I[TousTHE AOCOIFOTHOIO TaBJICHUS.

4. IlonsTHe BakyyMa.

5. Kakue mpubopsl HCTIONIB3YIOT JJ1s1 M3MEPEHUS U30BITOYHOTO JTABJICHHUS?
6. Kakue npubopbl UCTIOIB3YIOT 711 U3MEPEHUS a0COTIOTHOTO JTABJICHHUS?
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7. Kakue npuOopbl UCHOIB3YIOT 711 U3MEPEHUSI BAKYYMETPUUYECKOTO J1aBICHUS?

8. Kakue mpuOopbl HCTIONB3YIOT JJIsl U3SMEPEHUS TIepernaa 1aBIeHuil?

9. UeM orpaHuyeHO MPUMEHEHHUE NTbE30METPOB AJIs1 U3MEPEHUS 1aBJICHUS KUIKOCTH?
10. Onpenenute nokazanust U-00pa3HOr0O MaHOMETPA.

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

12. MoxeT 11 u30bITOYHOE AaBJICHUE ObITh OTPULIATEIbHBIM?

13. 3anummure popmyity nepeBoaa equHuI MM.pT.cT B [1a.

14. Kakue equHUIBI U3MEPEHUS JaBICHUS CYIIECTBYIOT?

Bonpocsl k 1adopatopHoii padore 3

. IlonsiTue nonst mapamerpa.

. Uro Takoe cpelHss 10 CEYEHHUIO CKOPOCTh? 3aueM BBEJIEHO TO MOHATHE?

. Uro Takoe pacxo KUAKOCTU?

. Ennnunp! usmepeHust MaccoBoro, 00beMHOT0 ¥ BECOBOT'O PACXO0JI0B KUAKOCTH.

. 3anumuTe GopMyITy pacdeTa 00BEMHOTO pacxoa 1Mo CPEAHEH MO CEYECHUIO0 CKOPOCTH

. 3anumure GopMyIly MOIIHOCTH HOTOKA.

. Kakumu napameTrpamu xapakrepu3yercs IOTOK B HOPMaJIbHOM CEYEHUU?

. [loHsiTHE HOPMAJILHOTO CEYECHHS.

. Kakue pexumbl ABMKEHUS KUAKOCTU CYLIECTBYIOT?

10. OxapakTepusyiTe JJaMUHAPHBIN MTOTOK KUJIKOCTH.

11. Oxapakrepu3yiite TypOyJIE€HTHBIH MOTOK >KUKOCTH.

12. 3anummre Gopmyiny uncia PeitHonbaca.

13. 3anummre GopMyITy TIOJTHOTO HAMIOPA B CEUCHUHU.

14. Banumure ypaBHeHHEe bepHYIUM AJ11 MOTOKA MEXAY ABYMS HOPMaJIbHBIMU CEUCHHUSIMHU.
15. Kakue cinaraemble ypaBHEHHUs] bepHYITN 0TpaxaroT yACIbHYIO MOTEHIUATBHYIO SHEPTUIO
moToKa?

16. Kakue cnaraemple ypaBHEeHUs1 bepHyIuM oTpaxaroT yJIelbHYI0 KUHETUYECKYIO SHEPTUIO
MOoTOKa?

17. Yto 3HauuT yAenbHas sHeprusi? Y 1eNbHON YeMy SIBIISIETCS SHEPTUs, KOrja pedb UJET O Harope?
18. MoeT 71 MOJHBIN HAMOp NpUpacTaTh BIOJIL oToKa? [louemy?

19. MoxeT a1 ruApoCTaTUYECKUI HAop MpupacTaTh BAoIb notoka? Ilouemy?

O 00 1IN DN K W —

Bomnpocsl k 1a6opaTopHoii padore 4

1. 3anumuTe Gpopmyiy pacuera HOTEph HAOpa HA MECTHBIX COMPOTHUBICHHUSX.

2. 3anmummTe GopMyIry pacueTa MmoTepb Hamopa o JUIMHE.

3. @yHKIMEH KaKUX MapaMeTpoB SBIAETCA KOAPOUIIUEHT THAPABINIECKOTO COMPOTUBIICHNUS?
4. OyHKIMEH KaKUX TapaMeTpoB sIBIseTCS KOO(PPHUIMEHT rUIpaBINIeCKOTO TPEHUs?

5. CKOJIBKO YCJIOBHO 30H THAPABINYECKOTO COMPOTUBIICHUS MOYKHO BBIJCIUTE?

6. Hapucyiite rpaduk nsmeHenus ko3pduimenra rujpaBIndeckoro TpeHus st TpyO KpyTiioro
cedyeHus oT uucia PeliHonbca.

7.Kakue cuipl mpeo6iagatoT B JaMUHAPHOM MTOTOKE?

8. Kakue cuibl mpeobaaaaroT B TypOyJIEHTHOM MTOTOKE?

9. 3armumute Gopmymy I pacdera KO3PPUITMSHT THAPABINYECKOTO TpeHus B 1 30He
COTIPOTUBIICHUS JJIsl TPYO KPYTIIOro ceYeHUsl.

10. 3anmummmre popmyiy brasuyca.

11. Banummre hopmyity ans pacueta kKodQPUIIMEHT THAPABIUYECKOTO TPEHUS B 5 30HE
COIPOTUBIIEHUS AJIsl TPYO KPYIJIOro CEYEHHUSI.

12. Kak onpenenuTs 30Hy COPOTUBIICHHUS?

13. 3ammmmre GhopMyIIsl ISl pacueTa TPAaHHIl 30H COMPOTUBIICHHUS ISl TPYO KPYTIIOTO CEUeHHUS.
14. Kak onpeznensercs moteps Harmopa npu BHe3amHOM paciuupenuu (Teopema bopaa-Kapho).
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Bomnpocsl k 1a6opaTopHoii padoTe 5

. B ueM cocTouT oTiInYMe AMHAMUYECKHUX KOMIPECCOPOB OT OOBEMHBIX?

. [lpuBenure 3-4 npumepa TUHAMUYECKUX KOMIIPECCOPOB.

. IlpuBeaure npumeps! 3-4 00 bEMHBIX KOMIIPECCOPOB.

. Onumure pabounii mpouecc KOMIpeccopa, KOTOPOro Bbl U3YUYWIN Ha JIaHHOH pabore.
. HazoBuTe ocHOBHBIE paboune yacTH 3TO KOMIIpeccopa.

. Kak paccuurtbiBaeTcst ero npou3BoAUTEILHOCTh?

. Kaxos cpennnii KIIJ] Takoro kommnpeccopa?

. HazoBuTe npruMepsl IpUMEHEHNS KOMIIPECCOPOB TAKOT'O THIIA.

01NN bW —

Bonpocsl k 1a6opaTopHoii padoTe 6

1. B ueM coCTOUT OT/IMYME AUHAMUYECKUX HACOCOB OT 0OBEMHBIX?

2. llpusenure 3-4 npumepa TMHAMHYECKUX HACOCOB.

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

4. Onuumte padouuii mpoiecc Hacoca, KOTOPbIN Bbl M3YYHIIM Ha IaHHOM paboTe.
5. Ha3oBuTe OCHOBHBIE pabOYHe YacTH 3TOTO.

6. Kak paccunutbIBaeTcst €ro Mponu3BOIUTEIILHOCTh U MOIIHOCTb?

7. KakoB cpegnuii KII/] Takoro nacoca?

8. Ot yero 3aBUCHT Noja4a 00bEeMHOr0 Hacoca?

9. Hapucyiite xapakTepucTuKy 00beMHOT0 Hacoca.

10. Kak usmeHnsiercs mojaada 00beMHOTO Hacoca MpU POCTE JABICHUS U MOYeMy?

Bonpocsl k 1adopaTopHoii padote 7

1. HazoBuTE TUIIBI TUAPABINYECKUX HIMJIMHAPOB

2. HazoBuTe TUIIBI MHEBMATUYECKUX IIUITHHIPOB.

3. HazoBUTE OCHOBHBIE TEOMETPUUYECKHUE TTAPAMETPhl THAPABINYECKUX U THEBMATHYECKUX
HUAJTUHAPOB.

4. Kak paccuutaTh 3G(HEKTUBHYIO CHITy THIPO- U THEBMOLMIIUHIPA.

5. YeM orpaHuyY€HO MPUMEHEHHUE THEBMOIIMIINHAPA OJTHOCTOPOHHETO AEUCTBUS?

6. 3anummTe GopMyITy pacdyeTa CKOPOCTH MOPIITHS THAPABINYECKOTO UIUHIPA MPH U3BECTHOM €T
TEOMETPUH U PACXO/IC. TOCTYIAOIIEM B MOPIITHEBYIO MOJIOCTb.

7. Ans yero npuMeHsAI0TCA MOPUIHEBBIE KOJbIA?

8. JlJis yero Hy»HO IpsI3eChbEMHOE KOJIBI0?

9. Yro Takoe BpeaHbI 00heM MTHEBMATUYECKOTO IIMJIUHIpA?

7.3.2 IlpoMeskyTOYHAA aTTeCTAIUSA

Bomnpocsl k 3xk3aMeny

OIIK-1 Cnioco6eH NpuMeHATh €CTeCTBEHHOHAYYHbIE H 00LIeHHKEHEPHbIEC 3HAHMS,
MeTObl MATEMATHYECKOI0 AHAJIM32a U MOJEJIMPOBaHNUs B NPO(eCCHOHAIBLHOM
AesTeJIbHOCTH

1. I'mapaBnndeckoe NPECTABICHUE O JKUIKOCTH, ONPENEICHUS UACATBHON U pealbHOMN
KaneJabHOW KUJIKOCTH U Ta3a.

2. HampsikeHHOE COCTOSIHME KUAKOCTH.

3. OcHOBHBIE (DM3UYECKUE CBOMCTBA KUIAKOCTEH (IIJIOTHOCTB, YJIEIBHBIN BEC, BSI3KOCTD,
CKMMAaEeMOCTb, TEMIIEPATYPHOE PACHIMPEHUE, PACTBOPUMOCTb, MCHAPSEMOCTb, MOBEPXHOCTHOE
HaTSHKEHUE, TeTUIONPOBOIHOCTb, TEMIOEMKOCTD).

4. Teopus noao0usi, KPUTEPUH MO00USI.

5. TlonsTue naBieHMs], IIKAJIbl M3MEPEHUS U H3MEpUTEIbHbIE NPUOOPHI (IIbE30METD,
PTYTHBII MaHOMETp, 6apoMeTp).

6. uddepennmranbaoe ypaBHEHHE CTaTHKHU (Diepa).
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7. OCHOBHOE ypaBHEHHUE THAPOCTATHKH, 3aKoH [lackars.

8. JlaBneHue KkUIKOCTH Ha TJIOCKHE U KPUBOJIUHEIHBIE TOBEPXHOCTH.

9. OTHOCUTENBHBIN MOKOM.

10. T'maponunamuka. OCHOBHBIE TOHSTHS W OMpEIENeHUs, KiaccuuKanus TeUeHHs
KaneJabHOM XKUJIKOCTH.

11. CymHoCcTh OJHOMEPHOIO MOAXO/A PELICHU 3a/1a4 THAPOAMHAMUKH.

12. XapaKTepuCTHKHU MOTOKA KaNeJIbHON )KUJIKOCTH B )KHBOM CEUEHUHU.

13. Cuna naBieHus CTpyu Ha CTEHKY.

14. YpaBHeHue Hepa3pbIBHOCTH (0anaHca pacxoioB).

15. YpaBHeHuUE KOIMYECTBA IBUKCHHUS.

16. YpaBuenue beprymmm (TeroBasi 1 MexaHWYecKass JOPMBI MATEMATUIECKON 3aIHCH,
reoMeTpUUecKasi HHTePIpeTalus).

17. PesxuMbl TeUEeHHUS KalleILHOM KUIKOCTH, Ynciio PeliHombaca.

18. Buabl conpoTuBIeHUH, onricanue (B yCIOBHIX BHEITHEH U BHyTpEeHHEH 3a71a4un).

19. Beruucnenue noteps Hamopa 1o JJIMHE MTOTOKa (30HBI COMPOTUBIICHUN).

20. [ToTepu Haopa B MECTHBIX CONPOTUBIICHHUSIX.

21. 3agaua Toppuyesv (MCTEUCHUE KANEIbHOM KUJIKOCTU YEPE3 OTBEPCTHE).

22. VcTeyeHue )UJIKOCTH Yepe3 HUIMHIPUYECKUN HAacal0K.

23. 3aTOIUIEHHOE UCTEYEHHE (MCTEUEHHUE T10]] YPOBEHb).

24. Tpu 3a1a4m Ha pacyeT MPOCTOro TPyOOIIPOBOIA.

25. Pacuer ci0xHbIX TPyOOIIPOBOIOB.

26. PacyeT rugpocucTeEM C HACOCHOM MOJaYe KUJIKOCTH.

27. I'mapaBnuyeckuil yaap.

28. OCHOBHBIE XapAKTEPUCTUKHU I'a30BOr0 MOTOKA.

29. OcHOBHBIE YpaBHEHHMS TIa30JMHAMUKHU (ypaBHEHHME HEPA3pPhIBHOCTH, YpPAaBHEHUE
MenneneeBa-Knaneiipona, ypaBuenue bepHyiiu, ypaBHeHHE KOTHYECTBA JBUKCHHUS).

30. 3anaua Cen-Benana (uctedeHue raza uepe3 OTBEPCTHE).

31. IlonsTre TrUAPOMAIINHBI, OCHOBHBIE OIpEAeNeHUs, KiacCU(PUKAIMA, TEXHUYECKHE
MoKasaTesid paboThI.

32. TlonsTue THUAPO- U THEBMONPHUBOAA, OCHOBHBIE ONPEICICHUS, TEXHUYECKUE
MoKasaTesid paboThI.



