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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. [TpumeHATH
€CTeCTBEHHOHAYYHBIC U
oOIIenH)XCHEPHBIC 3HAHUS,
METOIbl MATEMaTHYECKOTO
aHaJM3a ¥ MOJICJIMPOBAHUS B
npohecCHOHATBLHOM
JEeSITeTTHHOCTH.

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

JucnumninuHa OTHOCHUTCS K o0Osi3aTenbHOM dactu Onoka bl «Jlucummummabl (MOmysm)y».
JlucuumninHa HeMmOCPEICTBEHHO CBsI3aHa CO CIEAYIOMUMU JUCIUILTHHAME | nipakTukamu OOIT:




FI/II[paBJ'II/I‘IGCKI/IC N MHCBMATHUYCCKUC CPEACTBA aBTOMATUKH

Jluneitnas anreGpa
MaremaTnuecKkuil aHaIn3
TexHuueckoe 00CTy)KMBaHUE U PEMOHT 000py10BaHUS

VYnpasnenue poO0oTamMu U pOOOTOTEXHUYECKUMU KOMILUIEKCAaMHU

YyeOHas mpakTHKa (03HAKOMUTEIbHAS)
duzuka

SKCHJIyaTaLH/IH " HaJIalKa MCXAaTPOHHBIX U pO6OTOTeXHI/I‘-ICCKI/IX CHUCTCM.

3 CTpyKTypa M cofep:KaHHe TN CHUILTHHBI

OO11ast TPyA0EMKOCTh AUCIUILIMHBI COCTABIIACT 4 3aueTHbIe equHuIbl (144 yaca).

3.1 Buabl y4eOHoii padoThl U TPYA0EMKOCTh

Ne . KoaunyecTBoO CeMecTpbl
Buj yueOHoii padoThl
n/n 4acoB 3
1 AyAUTOpPHBbIE 3aHATHS 72 72
B ToMm uuce:
1.1 | Jlekuun 36 36
1.2 | CemuHapckue/mpakTUYECKUE 3aHATHUS 18 18
1.3 | JJabopaTopHBbIC 3aHATHS 18 18
2 CamocTrosiTeibHasi padoTa 72 72
B ToMm uuce:
2.1 | IloaroroBka K BBIMOJIHEHUIO U 3aIIUTE 20 20
1a60paTOpHBIX PaboT
2.2 | PaboTta ¢ KOHCIIEKTOM JIEKIINH 18 18
2.3 | BeimomHeHHWe U MOATOTOBKA K 3aIIUTE PacueTHO- 16 16
rpaduIecKor paboThI
2.4 | IloaroToBKa K 9K3aMEHY 18 18
3 IIpome:kyTOUHAS ATTECTALUSA
3adet/nud.3adeT/7K3aMeH JK3aMEH
Hroro 144 144
3.2 TemaTn4ecKui IJIAH U3YYCHUS JUCHUATIIIMHBI
TpynoeMKoOCTD, 4ac
AynuropHasi padora =
=
zg |z Sg| 8
Ne Pasesbl/Tembl o < SEa| Ex| EE| S8
n/n AMCHMILIMHBI ¥ = ;’j* o E = = S g 3 S
=) & T =3 s 3 = o = S
() EE gl 25 ) = o =
= S Eo0| 8 S 0 e
3 & S [::CL = §
= &
Paspnen 1. Beeaenne. Lean n 3axaun
p | Pas Aetiite. Il A 4 2 0 0 0o | 2
AUCHUTLINHBI.
2 | Pa3gen 2. l'mapocraTuka 28 6 6 0 12




Tema 1. XKunkocts. Onpezenenue,
2.1 | cBoiicTBa, HANIPSDKEHHOE COCTOSIHUE 2 2 2 2
KHUJIKOCTH. .
29 Tema 2.01“ UIPOCTATUUYECKOE IaBIICHUE U 2 5 4
€ro CBOMCTBA.
Tewma 3. Cuitbl AaBiACHUS )KUAKOCTH HA
2.3 | MI0CKWEe U KPUBOJIMHEHHBIC 2 2 2 6
MTOBEPXHOCTH.
3 Pa3gen 3. KuneMaTuka JKHIKOCTH U 52 14 8 6 0 24
raza. Tepmoannamuka
31 Tema 1. OCHOBHBIE TOHSATHUS 9 5 2 2
THJIPOTa30/IMHAMUKH.
32 Tewma 2. Buabl rugpaBinyeckux 5 4
"~ | cOnpOTHBIICHUH.
33 Tema 3. MecTHble TUApPaBINYECKUE 5 5 2 4
COIIPOTHBIICHHUSI.
34 Tema 4. I'mppaBanueckuil pacuer 4 5 5 4
MIPOCTBIX M CJIOKHBIX TPYOOIIPOBOJIOB.
3.5 | Tema 5. 'mapaBaudeckwuii yaap. 2 4
36 Tema 6. Teuenus rasza no 9 5 2 6
TpyOOnpoBOIaM.
Pa3zgen 4. UcTounnku
4 | ruAPaBINYECKOIl M MHEBMATHYECKOI 38 8 2 6 0 22
JHEPIruM (HACOChl H KOMIIPECCOPHI).
Tema 1. Knaccuduxanus
4.1 | rugPONPUBOIOB IO UCTOYHUKAM 2 2 4
MTUTaHUSL.
492 Tema 2. Knmaccuduxarust 00beMHBIX 2 2 6
HAaCOCOB.
4.3 | Tema 3. TlopuiHeBbIE KOMIIPECCOPHI. 2 2 6
4.4 | Tema 4. PoTopHble THAPOMAILIUHBI. 2 2 6
5 Paznen S. I'maponpusoa u 29 5 5 2 0 12
NMHEeBMOIIPUBO/I.
Tewma 1. 'mapo-u
5.1 | mHeBMOpAacCIIpeACIUTENN JUCKPETHOTO 2 2 6
JICHCTBUS.
Tema 2. Onpenenenre napaMmeTpoB
5.2 4 2 6
paboThI THIPO- ¥ ITHEBMOITPHBO/IA.
UTOI'O | 144 36 18 18 0 72

3.3 Conepxxanue QUCHUNINHBI

Pa3nen 1. Beenenue. Lleans u 3agaun AU CHUILIMHBI.
HeJ'II) " 3a4a4YU JUCHUIIJINHBI. 0611[66 MOHATHUEC TUAPABIIMKU U €€ IPUMCHCHUC. CBa3p

JUCHHITIIIMHBI CO CMCXKXHBIMHU.

Pa3nen 2. 'mapocraTuka

Kunkocts. Onpenenenue, CBOMCTBA, HANMPSHKEHHOE COCTOSTHUE KUIKOCTU. Bo3ayx - pabouee
TEJIO0 IHEBMAaTHYECKUX cUcTeM. OCHOBHBIE XapaKTEpUCTUKH B OTJIWYHE OT XAPAKTEPUCTHUK
JKuakoctu. ['mapocraruka. ['mapocrathueckoe IaBieHHWE W €ro cBoWcTBa. OCHOBHOW 3aKOH




TUIPOCTATUKHU B 0JIE CUIIBI TshKecTH. [Ibe3oMeTpuueckas u BakyymMMeTpuueckast Bbicota. [Ipubopsr
JUIsl n3MepeHus naBiaeHui. Cribl 1aBiIeHUs )KUIKOCTH Ha INIOCKUE U KPUBOJIUHEIHBIE [IOBEPXHOCTH.

Pasnen 3. Kunematnka sxuakoctu u raza. Tepmoannamuka

OCHOBHBIE TIOHSATHSA THUIPOTa3oauHAMUKH. OCHOBHBIE XapaKTEPUCTHUKU TOTOKA: PACXO,
CpelHssl CKOPOCTb, KOJUYECTBO ABHUKECHMS, HANIOP, MOIIHOCTb. YpPaBHEHHE HEPa3PbIBHOCTH IS
CTAallMOHAPHOTO JBMXKEHUS JKUAKOCTU. YpaBHEHHE bBepHyuIM Uil MOTOKA BA3KOM >KUIKOCTH.
BzaumopeiicTBue MOTOKa € OrPAaHUYMBAKOIIMMU €r0 CTEHKaMH. BuAbl T'MAPABIMYECKUX
conpoTuBIieHUH. ['uapaBInuecKoe COMPOTHUBICHHE TPYOONPOBOAOB B 3aBUCHMOCTH OT PEKHMOB
JBUKEHHUSI )KUJKOCTH (COTIPOTUBIICHUE TIO AJIMHE).

MecTHble TUApaBIMYECKUE compoTuBieHus. OOIIee MOHATHE M pacyeT TUAPABIMYECKUX
norepb. McreyeHne XKUAKOCTH Yepe3 OTBEPCTUSA M HACAAKU. [ MAPABIMYECKUN pacyeT NPOCTHIX U
CIIOXKHBIX TpyOorpoBoaoB. ['mapasnuueckuit ynap. @opmyna Xykosckoro. [loHsiTHEe 0 BOJTHOBOM
mpolecce B TUApPOMAarucTpaiu. TepMoaMHaMUYECKHEe MPOIECChl MpoTeKarlue npu padboTe co
CKaThIM BO3AyXoM. TeueHus rasza mo TpyOompoBogaMm. MecTHple compoTuBieHus. OmnpeneieHne
[apaMeTPOB MOTOKA: JABJICHUS, PaCX01a.

Pazgen 4. UCTOYHHUKM THAPABJIUYECKON M NHEBMATHYECKOH HJHeprum (HACOCHI H
KOMIIpeccopbl)

Knaccudukanus ruaponpuBoIoB 10 UCTOYHUKAM NMuTaHus. Hacockl AMHaAMUYECKOro THIIA,
MPHUHIIAT TeUCTBUs, xapakTepuctuku. Kiaccupukamus o0beMHBIX HacocoB. OCHOBHBIC TIOHSATHSA,
napameTphbl 1 CBOMCTBa rupoMaiit. [TopiHeBsie HacOChl. Y cTpoicTBO, pabounii mpornecc. [Togava
nopuHeBbIx HacocoB. MomnocTs U KIIJI Hacoca. XapakTepucTuku.

[TopmiHeBBIE KOMIIpECCOpPHl. YCTpOHCTBO, paboumii mporecc. [lomaya moOpHIHEBBIX
koMIiipeccopoB. Momnocts u KIIJI komnpeccopa. XapakTepUCTUKH.

Portopubie rugpomaminsbl. [IpuHIMn nelcTBus, XapakKTepUCTUKH pPaguabHO-TIOPIIHEBBIX,
AKCHAJIbHO-TIOPIITHEBHIX, TUTACTHHYATHIX U MIECTEPEHHBIX TUApOoMaIinH. OOpaTUMOCTh THAPOMAIITIH.
['unpoasurarenu. I'mapo- U MHEBMOABUTATENN BO3BPATHO-TIOCTYIIATEIBHOTO AeUCcTBUSA. OCHOBHBIE
pacyeTHbIE 3aBUCUMOCTH.

Pazgea S. 'mpponpuBoa 1 MHEBMONIPUBOJ

['unpo-u mHEBMOpACTpeIeTUTENIN TUCKPETHOTO elcTBHUsA. PaboTa B cUCTEMe yIpaBIICHHS.
Knananber naBnenusi. THIbl, XapakTepuCTUKH U npuMeHeHHe. OnpeneneHne mapameTpoB padOThI
TUAPO- ¥ THEBMOTIPHUBO/IA.

3.4 TemaTnKa CEMHUHAPCKUX/TIPAKTHYECKHUX U JIa0OPATOPHBIX 3aHATHI

3.4.1 [IpakTHUYeCKHE 3aHITHS

[IpakTuyeckoe 3ausaTre 1. OnpeneneHne GU3NIECKUX MAPaAMETPOB KUIKOCTHU H rasa.

[Tpaktnueckoe 3anstue 2. OnpeneneHue 1aBiIeHUs B MOKOSILIEHCS KUIAKOCTH.

[IpakTuyeckoe 3ausaTe 3. OnpeaeneHre BUI0B TaBICHHUS.

[Tpaktuueckoe 3ansatue 4. OnpeneneHue MapaMeTpoB (CKOPOCTb, PACXOA) ABHKYTCA
KUJKOCTH.

[TpakTuueckoe 3anstue 5. OnpeneneHue ruApoIMHAMUYECKOTO HAopa.

[Ipaktudeckoe 3amarue 6, 7. OmnpenencHue TUAPABIMYECKUX COMPOTHUBICHUNH W TOTEPU
Harfopa.

INpakTrueckoe 3ansaTue 8. OnpeneneHne napaMeTpoB Yepe3 HaCaaKH.

[Tpaktuueckoe 3ansarue 9. PacueTr napameTpoB TpyOOIIPOBOIOB.



3.4.2 JlaGopaTopHbIE 3aHATHUS

JlaGopaTtopnast pabota Nel. CBoicTBa KUIKOCTH.

JlaGopatopHnas padota Ne2. [TpuGopsl 11 H3MEpEeHUs 1aBICHHUS.

JlaGopatopnast pabora Ne3. OCHOBHBIE TOHSTHS THUAPO-Ta3oAuHAMUKH. (OCHOBHBIE
XapaKTEePUCTUKHM MOTOKA: PACXO, CPEIHAS CKOPOCTb, KOJMUECTBO JIBUKEHHUS, HAIIOP, MOIIHOCTb.
PesxuMel JABMDKCHUS JXKUIKOCTH. ypaBHeHI/Ie HEPA3PLIBHOCTHU [JIA CTAUMOHAPHOTO JIBUKCHHA
AKHUJIKOCTH.

Jlaboparopnas pabora Ned4. ['mapaBiudeckoe CONPOTHBICHHE TPYOONPOBOAOB MHpHU
Pa3INYHBIX PEKUMAX JBHXKEHUS KUAKOCTH (COPOTUBIICHHUE O AJIMHE U MECTHbBIE COPOTUBIICHUS).

Jlaboparopnas padota Ne5. M3ydyeHne KOHCTPYKLUNH KOMIIPECCOPOB.

JlaGopatopnast pabota Ne6. M3yueHne KOHCTPYKUMH U HCCIEOBaHUE paboyero mpoiecca
HAcoCcoB 00BEMHOIO TUIIA.

JlaGopatopHass pabota Ne7. ['mapaBinuueckue M MHEBMAaTHYECKUE HCHOJIHUTEIbHbIC
MCXaHU3MbI BO3BPATHO-IIOCTYIIATCIIBHOI'O HeﬁCTBHﬂ

3.5 TemaTnka KypcOBBIX IPOEKTOB (KypCOBBIX padoT)

He npenycmoTtpensl.
4 Y4yeOHO-MeTOAMYECKOE M MH(POPMALIMOHHOE 00ecIevYeHune
4.1 Hopmatusnblie 1o0KyMeHTbI 1 'OCTsb1
He npenycmotpeHnsl.
4.2 OcHOBHas JqUTEPaATYypAa

1Tyces, A. A. MexaHHKa KUJKOCTH U Ta3a : yueOHUK 17 By30B / A. A. I'yceB. — 3-e u3n.,
uctp. u g1on. — Mocksa : U3narensctBo FOpaiit, 2026. — 232 ¢. — (Bricmiee o6pa3oBanue). —
ISBN 978-5-534-05485-9. — Tekcr : anexkrponHslii // O6pazoBaTtenbHast miatdopma KOpaiit [caiT].
— URL: https://urait.ru/bcode/582646.

2. bapanoB, A. B. MexaHuka *XMIKOCTH M Ta3za : yuyeOHoe mocodue / A. B. bapaHoB. —
Mocksa, Bonorna : Uadpa-Umxenepus, 2024. — 176 ¢. — ISBN 978-5-9729-1583-5. — Tekcr :
anektponsbt // IludpoBoit oOpazoBatenbHblii pecypc IPR SMART : [caiitr]. — URL:
https://www.iprbookshop.ru/143213.html.

3. bytko I'.FO. Mexanuka kUIKOCTH U ra3a : yueOHoe nocobue / bytko I'.10., Hukudopos
A.O.. — Cankr-Iletep6ypr : Cankr-IletepOyprckuii  rocyaapcTBEHHBIH — YHUBEPCHUTET
MIPOMBINUICHHBIX TeXHOoJorui u nuzaitna, 2018. — 100 c. — Tekcer : anexTponHsli // Ludposoit
obpasoBarenbubiil pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/102444.html.

4.3 J/IonoJIHUTEJIbHAS JIUTEpaTypa

1. [IpoexTrpoBaHKUEe 1 MOJEIUPOBAHIE 0OBEMHOTO THAPONPUBOIA : yueOHoe nocobue / B. B.
Conoswes, E. B. 3aprapsu, 0. A. 3aprapssa [u np.]. — Taranpor : U3marensctBo HOxkHOTO
denepanbHoro yuuBepcurera, 2015. — 97 c¢. — Tekcr : osnektponHbli // Iudpooit
obpazoBatenbubiid pecypc IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/78726.html .

2. UztomoB 1O.A. Pemenue 3a1au B rupaBivke : yueOHO-MeToauueckoe nmocooue / MzromoB
I0.A., KarkoB J[.C.. — CapartoB : CapaTOBCKHIl TOCylapCTBEHHbI TEXHUUECKUNH YHUBEPCHUTET



umenu FO.A. T'arapuna, ObC ACB, 2025. — 220 c. — ISBN 978-5-7433-3638-8. — Tekcr :
anekTpoHHblt // Lludposoit obpazoBarensHbiii pecypc IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/150090.html .

3. OCHOBBI THPABIMNKY, TUAPOJIOTUH U THIPOMETPUH : ydeOHOe mocodue / cocTaBuTens M.
B. Pemetbko. — 2-¢ u3n. — Mocksa : Aii [lu Ap Menua, 2024. — 192 ¢c. — ISBN 978-5-4497-
1311-7. — Texcrt : anexTponHslii // Ludpooit obpazoBatenshblit pecypc IPR SMART : [caiit]. —
URL.: https://www.iprbookshop.ru/147273.html.

4.4 JneKTPOHHBIE 00pPa30BaTeJIbHbIE PECyPChI
He npegycmotrpeHsl.

4.5 JInueH3MOHHOe ¥ CBOOOIHO pacnpocTpaHsieMoe MPorpaMMHoe
odecreueHue

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 IPodeccHOHAIbHBIE 0a3bl TaHHBIX U MH(POPMALIMOHHBbIE
CIIPABOYHbIEC CHCTEMbI

1. Enmunoe okHO pocTynma K oOpa3oBaTelbHBIM pecypcam DenepanbHblii  mopTal
http://window.edu.ru

2. KomnbrotepHbie MH(POPMAIIMOHHO-TIPABOBEIE CHCTEMBI «KoHcynbTanT
http://www.consultant.ru, «I"apaaT» http://www.garant.ru

3. OdunpanbHbI HHTEPHET-TIOPTAN paBoBoii nH(Gopmarmu http://pravo.gov.ru.

4. HayuHnas snextpoHHast Oubnuotexa http://www.elibrary.ru

5. Poccuiickas rocyaapcTBerHas oubanoreka http://www.rsl.ru

6. ObC «YHuBepcurerckas 6udimoTeka oniaita» https://biblioclub.ru/index.php

5 MarepuajbHO-TeXHHYECKOE o0ecrneuyeHne

1. KoMnbroTepHBIii KJ1acC C MPEAYCTaHOBIEHHBIM MMPOTPAMMHBIM 00€CIIeYeHUEM, YKa3aHHBIM
B 1. 4.5, MyJIpTUMEANIHOE 000pYyI0BaHHE (IIPOEKTOP, NEPCOHANBHBIN KOMIIBIOTEP MPENOJaBaTENs,
9KpaH).

2. Aynurtopusi A JIEKIIMOHHBIX, TMPAKTHYECKUX 3aHATHH. OOOpyaOBaHHE W amnmaparypa:
ayIUTOpHAas JOCKa, BO3MOXHOCTh UCIIOJIb30BAHMS MYJbTUMEINUHOIO KOMILIEKCA.
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6 MeToauyeckne peKOMeHIAIUT

6.1 MeToauueckne peKOMEeHIAIMH IS MPENoaBaTeIs M0 OPraHn3auun
o0yueHus

Ha NEPBOM 3aHATUU MO JUCHUIIIIMHEC H€06XOI[I/IMO O3HAKOMUTH CTYACHTOB C MOPAIKOM €€
u3yudeHus (TeMaMu Kypca, (GopMamMu 3aHATHH, TEKYLIETO U MPOMEXKYTOYHOTO KOHTPOJIS), PACKPBITh
MECTO M POJIb AUCLUUIUIMHBI B CUCTEME HayK, €€ MPAKTHYECKOe 3HAYCHUE, JIOBECTU JI0 CTYJICHTOB
Tp€6OBaHI/I$I K (bopMe OTUCTHOCTU W MNPHUMCHCHUSA BHIOB KOHTPOJIA. BI)I}IaI-OTCﬂ 3aJaHus 1A
INOATIOTOBKH K 3aHATUAM.

[Tpu moAroTOBKE K MPAKTUYECKUM H JIAOOPATOPHBIM PadOTaM 110 IEPEYHIO OOBSBICHHBIX TEM
IPENoAaBaTel0 HEOOXOAUMO YTOYHHUTH IUIAH WX HPOBEICHUS, MPOAyMaTh (HOPMYIHPOBKH H
coJepXaHue Y4YeOHBIX BOIPOCOB, BBIHOCHUMBIX Ha OOCYXJEHHE, O3HAKOMUTBHCS C MEpPEeYHEM
TEMaTUYECKUX BOIIPOCOB.

B xome pabGoThl BO BCTYNMTEIBHOM CJIOBE PACKPHITh MPAKTUYECKYIO 3HAYMMOCTH TEMBbI
paboThI, OIPEIEIUTH NOPSAAOK €€ IIPOBEICHHUS, BpeMs Ha 00CYKEHUE KaKA0T0 y4eOHOro BOIpoca.
[Tpumensist GpOHTaNbHBIN OMPOC AATh BO3MOKHOCTD BBICTYIIUTh BCEM CTYI€HTaM, IPUCYTCTBYIOILIUM
Ha 3aHATHH.

B 3akmounTenbHOI yacTu paboTHI ClIeAyeT MOJBECTH €€ UTOTH: JIaTh OIIEHKY BBICTYIUICHUI
Ka)XJIOTO CTyJIeHTa U Y4eOHOM IpYIIIBI B [IEIOM. PacKphITh OIOKUTEIbHBIE CTOPOHBI M HETOCTATKH
npoBeieHHON J1abopaTopHOM paboThl. OTBETUTH Ha BONPOCHI CTYAEHTOB. BbimaTh 3amanus s
CaMOCTOSTENIbHOW PabOTHI O MOJATOTOBKE K CIEAYIOLIEMY 3aHSITHIO.

MCTOIII/IKa npenoaaBaHusa AUCHHUILIUHBL <<I[I/IHaMI/IKa KHUJIKOCTU MW Trasa» MW pealiu3anus
KOMIICTCHTHOCTHOI'O IMOAXO0Ja B HU3JIOKCHHMU W BOCIPUATHU MaTCpUalia HOpCAyCMaTpuBacT
HCIIOJIB30BAHUEC CIICAYIOIINUX AKTHUBHBIX W HWHTCPAKTHUBHBIX (bOpM MMPOBCACHUA TI'PYIIIOBBIX,
WHJIUBUIyaTbHBIX, ayAUTOPHBIX 3aHATHA B COUYETAHWM C BHEAYJIUTOPHOW pabOTOW C IEJbIO
(dopMupoBaHuUs U Pa3BUTHS MPOQPECCHOHATBHBIX HABBIKOB 00YYaIOMINXCS:

— TIOATOTOBKA K BBINOJIHEHWIO M 3alIMTa JIa0OpPaTOPHBIX pPabOT C  IMOMOIIBIO
CHENHUATU3UPOBAHHOTO TPOTPAMMHOTO 00eCIIeUeHus;

— 3alMTa U UHAMBHUIYaJIbHOE OOCYX/IECHHE BBIINOJIHSAEMBIX 3TANlOB PAacueTHO-TpapUUeCcKuX
pabor;

— TE€XHOJIOTHUH aHaJIu3a CPITyaIII/IfI JJIA aKTUBHOI'O O6y‘I€HI/I$I, KOTOPBIC MMO3BOJIAKOT CTYACHTAM
COCIMHUTB TEOPHIO U NIPAKTHUKY, IIPEICTABUTH IPUMEPBI IPUHUMAEMBIX PELICHUHN U UX ITOCIIEICTBUH,
JACMOHCTPHUPOBATH PA3JINYHBIC TIO3UITHUH, (bOpMI/IpOBaTB HaBBbIKH OLICHKHU aJIbTCPHATHBHBIX BAPUAHTOB
B BCPOATHOCTHBIX YCIOBUAX.

OOyueHne 1Mo AMCHUIUIMHE BEJETCS ¢ MPUMEHEHNUEM TPAJAUIMOHHBIX MOTOKOBO-TPYIIOBBIX
UH(pOPMAIMOHHO-TETIEKOMMYHHKAIMOHHBIX TexHonorui. [Ipu ocymiecTBiennn o0pa3oBaTenbHOTO
npoliecca Mo JAUCHUILIUHE UCHOJIB3YIOTCS ClEAYIoUIe HHPOPMAIMOHHO-TEJIEKOMMYHHUKAIIMOHHBIE
TEXHOJIOTUH: MPE3CHTALUH ¢ IPUMEHEHNEM MPOEKTOpa U nporpammsl PowerPoint.

6.2 MeTO)II/l‘{eCKI/Ie YKazaHus 1Jisi oﬁyqaloumxcn 10 OCBOCHHMIO TMCIUIIJINHBI

CamocrositenbHass paboTa SBISETCS OJHUM M3 BHIOB yueOHbIX 3aHsATHHA. Llenb
CaMOCTOSITENIbHON pabOThl — MPAKTUYECKOE CAaMOCTOSITENIbHOE MOJyUYE€HUE CTYJEHTaMU HaBBIKOB
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pa60TI)I B IpOorpaMMe MaT€MaTU4CCKOT0 MOACIIMPOBAHUS, paCCMATPHUBACMBIX B IIPOLCCCC N3YUCHUSA
JAUCLMITIINHBI.

Ay,I[I/ITOpHaSI caMOCTOATECIIbHAA pa60Ta IO JUCHHUITJIMHE BBITTOJIHACTCA HA yqe6HBIX 3aHATUAX
o HEMOCPECACTBCHHBIM PYKOBOACTBOM IIPETIOAABATEIIA U 110 €TI0 3a1aHUIO.

BHeayI[I/ITOpHaH CaMOCTOATCIIbHAA pa60Ta BBIIIOJHACTCA CTYACHTOM 11O 3adHUIO
npenoaaBaTeiist, HO 0e3 ero HEMMOCPCACTBCHHOI'O Yy4aCTHA.

3amaun caMOCTOSTENTbHON paObOTHI CTYACHTA!

- pa3BUTHE HABBIKOB CAMOCTOSATEIbHON yueOHON paboThI;

- OCBOCHHUE COJIEPKaHUs JUCLMIIUHBL;

- yri1yOJieHHe COJepKaHUs U OCO3HAHUE OCHOBHBIX MOHATHH AUCLUUIUINHBL

- ICII0JIb30BaHKE MaTepuaa, COOpaHHOTO ¥ MOJYYEHHOT'O B X0/I€ CAMOCTOSATEIIbHBIX 3aHATHH
U1 3 PEKTUBHOM MOATOTOBKH K IPOMEXKYTOYHOM aTTECTAIUH.

Busl BHEayAMTOPHON CaMOCTOSATENILHON paOOTHI:

- CaMOCTOSTEIBHOE U3yUEHHUE OTAEIIbHBIX TEM JIUCLUIUIMHBI;

- BBITIOJIHEHHE PacyeTHO-rpadudeckoil paboTsr,

- IOATOTOBKA K NMPAKTUYECKUM U JJAOOPATOPHBIM 3aHATHUSM;

- [IOITOTOBKA K 9K3aMEHY;

J171s1 BBITIOTHEHUS JIFOOOTO BHJIa CAMOCTOATEILHON pab0Thl HEOOX0IMMO IIPOUTH CIICTYIONINE
JTarbl:

- OIIpeIeIeHUE LIETIH CaMOCTOATEIbHON paboThI;

- KOHKpeTH3alus 03HaBaTeIbHOM 3a/1a4y;

- CaMOOIIEHKa TOTOBHOCTHU K CAMOCTOSITENILHON paboTe;

- BBIOOD aJIEKBATHOT'O cioco0a JeMCTBYS, BEAYIIErO K PEIICHHUIO 33/1a4H;

- INTAaHUPOBaHKE PabOTHI (CaMOCTOSATEIBHON UITH C TOMOUIBIO IPENIOIaBATENs ) HAJl 3a/laHUEM;

- OCYIIECTBJIEHHE B TMPOIIECCE BBINOJIHEHUS CAMOCTOSITEIbHOW pabOThl CaMOKOHTPOJIS
(MpOMEKYTOYHOT'O U KOHEUHOT0) Pe3yJIbTaTOB pabOThl U KOPPEKTUPOBKA BBIMOIHEHUS PabOTHI;

- pednekcus;

- Ipe3eHTalus paboThI.

7 DoH/J OLIEHOYHBIX CPEJACTB

B mporecce o0y4ueHHs NCTIONB3YIOTCS CIEAYIOMINE OLEHOYHBIE (POPMBI CaMOCTOSTEIBHOM
paboTHI CTYIEHTOB, OLIEHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH U TIPOMEKYTOUHBIX
aTTeCTaluu:

- BBINIOJTHEHHE U 3alUTa pacyeTHO-TpapuuecKkoi paboThI,

- 3aIKMTa JJAOOPAaTOPHBIX padoT;

- DK3aMeH.

OneHouHbIe CPECTBA TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH BKIIIOUAIOT KOHTPOJIBHBIE 3a/1aHUs
0 NMPaKTUYECKUM paboTaM MHAMBUIyaJIbHO JUIS KQXKJI0T0 00y4arouierocs.

B pesynbrare ocBOeHUS AUCUUIUIMHBI (MOAYJIs) GOPMHUPYIOTCS CIIEAYIOIINE KOMIETEHIINN:
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Kon
HanMeHoBaHMe KOMIETEHIINHM BHINMYCKHUKA
KOMIIeTeHI[UH
[IpuMeHATh ecTeCTBEHHOHAYYHBIE U OOIICHHKCHEPHBIE 3HAHUSI, METO/IbI
OIIK-1. MaTeMaTHYECKOT0 aHaJIN3a U MOJICTUPOBAHUS B TPO(PECCHOHATIBHON
JIESTEIIbHOCTH.

7.1 MeToabl KOHTPOJISI U OLlCHUBAHMS Pe3yJbTATOB 00y4eHus!

Hepeqeﬂb OICHOYHBIX CPEACTB 10 TUCHUIIJINHE ((JII/IHaMHKa KHIAKOCTH U Ta3a»

o/

Bun xouTpOons
pe3yJIbTaTOB
o0OydeHus

HaumenoBanue
KOHTPOJIS
pe3yJIbTaToB
o0y4eHus

Kpatkas xapakTeprcTHKa KOHTPOJIS Pe3yJIbTaTOB
oOydeHus

Texymmit

JIaGoparopHsbie
paboThI

JlabGopaTopHasi paboTa BBIOJHICTCS WHIUBHYTEHO
KaXIbIM cTyJaeHTOM. O(GOpMIICHHBIH OTYET CTYACHT
CHaeT TMPEerojaBaTeNlio Ha NPOBEPKY B 3apaHee
yCTaHOBIICHHBIN CpoK. [Ipu mpoBepke mpernogaBarTenb
OIICHUBAET Ka4yeCTBO OQOPMIICHHS, NPABHILHOCTD
pacueToB ¥ BbIBOJOB. K 3ammre sabopatopHOU
pabOTBI  JOMYCKAIOTCS  CTYACHTHI,  KOTOpBIE
BBIIIOJIHWIIA  paboTy, OQOPMHUIM B COOTBETCTBUHU C
TpeOOBaHUSIMU OTUYET O JlabopaTopHOU paboTe u
NpeOCTaBIIM ero K 3amuTe. KakIoMmy cTylneHTy
3amaeTcs He MeHee 3-X BONPOCOB Ha TeMy
nmabopaTopHOil paboThl. Jlamee MPOBOMUTCS 3alIUTa
oT4eTa KXKABIM CTYJACHTOM HWHAWBHUIYalbHO B
dbopmate "Borpoc-oTBeT" (3a4ar0TCs 3 BOIpOCa).

Texymui

PacuerHo-
rpaduyeckas
pabota

OOyuatonuiicss B T€UEHHUE CEMECTpa CaMOCTOSTEIbHO
BBIMOJIHACT  psAA  3aJaHuii B COOTBETCTBHE C
METOJIMYECKUM yKazaHueM Kk pabote. PacuerHo-
rpaduueckas paboTa OlleHUBaeTCs 1o 5 OanbHOI mIKae.
[Ipu mpoBepke mpenoaaBaTeNb OLEHUBAET KaueCTBO
oopmieHHs, TPAaBWIBHOCTh PACYETOB M BBIBOJIOB.
Jlanee mpoBOAUTCA 3alUTa pabOThI Ka)XI0ro CTyAEHTa
WHIMBUYAIbHO B opmare "Bompoc-oTBeT" (3aJaroTcs
3 Bompoca).

IIpomexyTo4HbIH

DK3aMeH

[TpomesxyTouHasi aTTecTanys ooyJarommuxcs B popme
PK3aMEHa MPOBOAMTCS TIO PE3yJIbTaTaM BBITOTHEHUS
BCEX BHUIOB Yy4eOHOH paboOThI, MPEeTyCMOTPEHHBIX
y4eOHBIM IJIAHOM M0 JAaHHOW JUCIUILTHHE (MOIYJIIO),
NpA  STOM YYUTBHIBAIOTCS PE3YJIbTATBl TEKYIIEro
KOHTPOJIs yCIIEBa€MOCTH B TeueHHE cemecTpa. OLeHka
CTETIEHU JOCTIDKEHHS 00yYaroIUMUCS TUIAHUPYEMBIX
pe3yNbTaTOB OOY4YEHUS MO AUCHMILTUHE (MOMIYIIIO)
MPOBOJUTCS TIPETIOAABATENIEeM, BEIYIIHUM 3aHATHS 110

nUCIUTIIHHE (MOIYJITI0) METOIOM DKCIIEPTHOM OIICHKH.
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[lo wToramMm mNPOMEKYTOYHOM arTecTaluud 10
MUCUUIUIMHE  (MOJYJIIO)  BBICTABIISIETCS  OLICHKA
COTJIIMYHOY», «XOPOILIO», «YyIOBIECTBOPUTEIHHO» WIH
«HEYAOBJIETBOPUTEIILHO.

DK3aMeH MPOBOJUTCS B yCTHOU opme. B ayauropun
HAXOJUTCS MPEToaBaTeNib U He 0ojiee 5 4esloBeK U3
4yKclia CTyIeHTOB. Bo Bpemsi MpoBeleHus sK3amMeHa
€ro y4acTHHKaM 3alpeliaercs MUMeTh Npu cebe u
MCIIOJIb30BaTh CPENICTBA CBSI3U (COTOBBIE TEIE(POHBI,
MUKpopoHbl U 1p.). CTyneHTy BblAaeTcss OWiIeT ¢
Tpemsi Bompocamu. KoauuecTBo JOMONMHUTEIBHBIX
BONIPOCOB — He Oomee 1ByX. KoanuectBo
TOTIOJTHUTEIBHBIX BOIPOCOB 3aBUCUT OT IIOJHOTHI
OTBEeTa CTyJeHTa. JlIMTENBbHOCTh dK3amMeHa 2 dYaca
(120 munyT).

K npomexyTouHOM aTTecTauuy JOIyCKAIOTCs TOJIBKO
CTYJI€HTBI, BHIIIOJIHUBILIUE BCE BU/IbI yUeOHON paboThI,
OpeayCMOTpeHHble  pabouelt  mporpaMmoil 1o
muciumuinHe  «/luHamuka  OKMJIKOCTH M rasa»
(BBINOJHMIIM M YCHELIHO 3alIUTUIN J1TabopaTOpHbIE

paboThl U pacyeTHO-TpaduUYecKyro paboTy)

7.1 IIkajga v KPpUTEPUHU OLIEHUBAHUS PE3YJbTATOB 00y4YeHUs

[Tokazarenem olleHUBaHMs KOMIIETEHIMI Ha pa3IMYHbBIX Tanax uX GOPMUPOBAHUS SIBIISIETCS

JOCTHKEHNE 00YJaroIMMHUCS IJIAHUPYEMBIX PE3yJIbTaTOB 00yUYEHUS MO AUCHUILTHHE (MOIYIIIO).

Kpurtepun oueHnBanus

3aKOHBI paBHOBCCUA
U IBUXCHUSA
KHJIKOCTH.

U ABUKCHUA

1 ABUKCHUSA

IHoka3zarennb 5 3 4 5

3HATH: OO0yuaromuiics OOyuatoniuiics Ob6yuaronuiics OO0yuaronuiics

- MaTeMaTu4ecKue JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET

(bopMBbI 3anHCH TIOJTHOE OTCYTCTBHE | HETIOJIHOE YaCTHYHOE TIOJTHOE

OCHOBHBIX WJI HEIOCTaTOYHOE | COOTBETCTBHE COOTBETCTBHC COOTBETCTBHE

YpaBHEHHUIA, COOTBETCTBHE CIEIYIOIIMX 3HAHUIA: | CICOYIOIMX 3HAHUMA: | CIECIYIOMMX

XapaKTepU3YOLIHX CIIEAYIONINX 3HAHUN: | - MATEMATHYECKHUE - MaTeMaTHYECKHe 3HAHUK:

3aKOHbBI PABHOBECHSI | - MATEMATUYECKHUE (dbopMmsI 3anucu (dbopmbI 3anucu - MaTeMaTUYECKHe

U JIBHOKEHHS (hopmsl 3amicu OCHOBHBIX OCHOBHBIX (hopmsl 3amucu

JKAJKOCTH. OCHOBHBIX YPaBHEHHUH, YpaBHEHMUI, OCHOBHBIX
YPaBHEHUH, XapaKkTepU3YIOIIHUX XapaKTepU3YIOIINX YpaBHEHMUI,
XapaKTepU3yOIHX 3aKOHBI PABHOBECHS | 3aKOHBI PABHOBECHS | XapaKTEPU3YHOLIHX

3aKOHBI PAaBHOBCCHU S

KHUJKOCTH. KHUIKOCTH. U JIBHXKCHHS
Homyckatorcs JomnyckaroTtcs JKUJIKOCTH.
3HAYUTECIBHEIC HE3HAYHUTEIIbHBIC CBoboaHo
OIINOKH, omnoKy, onepupyer
TIPOSIBIISIETCS HETOYHOCTH, PUOOPETEHHBIMU
HEJAOCTaTOYHOCTh 3aTpyAHCHUS MIPH 3HaHUSIMH.
3HAHUH, IO ATy AHATUTHYECKIX

rnokaszaresneH, ornepanusx.

oOyJaromuics

HCTIBITBIBAET
3HAYUTENbHbIE
3aTpyHEHUS IIPU
OIIEpUPOBAHUHU
3HAHUSIMHU [IPU UX
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TIEPEHOCE HA HOBBIE
CUTYyaluu.

YMETh! OO0yuaromuiics He OOyuatorniuiics Obyyaromnuiics OO0yuaromuiics
- IPUMEHSATh yMeeT WU B JEMOHCTPHUPYET JIEMOHCTPHUPYET JIEMOHCTPHUPYET
¢busmKo- HE0CTaTOYHOU HEIOJIHOe YaCTUYHOE MOJIHOE
MaTeMaTU4eCKU CTETIEHU YMEET: COOTBETCTBHE COOTBETCTBUE COOTBETCTBUE
amnmapar aJs - IPUMEHATh CIIEIYIOUINX [ (1445011470 CIEIYOLIX
paccMaTtprBaeMoi ¢usmKo- YMEHHUI: YMEHUH: YMEHMH:
THIPABINYECKON MaTeMaTU4ECKUI - IPUMEHSATh - IPUMEHSATh - IPUMEHSATh
4acTU MEXaTPOHHOM | ammapat st ¢usmKo- ¢usmKo- ¢usmKo-
u paccMaTpuBaeMon MaTeMaTU4YeCKUN MaTeMaTU4ECKUI MaTeMaTU4ECKUI
POOOTOTEXHNYECKON | THAPABIMIECKON amnmapar 1 anmapar Juis anmapar Ui
CHUCTEMBIL. YaCTH MEXaTPOHHOU | paccMaTpuUBacMoOu paccMaTpuBaeMon paccMaTprUBaeMoun
Hu TUAPABINYECKON TUAPABINYECKON TUAPABINYECKON
POOOTOTEXHUYECKON | YacTH MEXaTpOHHOW | YacTH MEXaTPOHHOH | YacTH MeXaTPOHHOM
CUCTEMBI. U u u
pPOOOTOTEXHUYECKOH | POOOTOTEXHHUECKOW | POOOTOTEXHUYECKOM
CHCTEMBI. CUCTEMBI. CUCTEMBI.
Jomyckarorcs YMeHHs OCBOEHBI, CBoboaHO
3HAYUTENbHBIE HO JIOIyCKAI0TCS onepupyer
OILINOKH, HE3HAYUTEIIBHBIE PUOOPETEHHBIMU
MPOSIBISETCS omnoKy, YMEHHSAMU,
HEJOCTATOYHOCTh HETOYHOCTH, IMPUMEHSET UX B
YMEHHH, 110 pARY 3aTpyAHEHUS NIPH CUTyaLMsIX
MOKa3aTele, AHAINTHYECKUX MOBBIIIEHHON
o0yyJaromuics ornepanusx, CII0’KHOCTH.
UCTIBITHIBACT IepeHoce yMeHu Ha
3HAYUTENbHBIC HOBBIE,
3aTpyAHEHUS IPU HEeCTaHJapTHEIE
OTIepUPOBAHUH CUTYaIUH.
YMEHHUSAMU NPH UX
MIEPEHOCE Ha HOBBIE
CUTYAaIMU.
BJIAJICTh: OOyuaronuiicst  He | OOyuaromuiics B OO0yuaromuiics OO6yuaromuiics B
- HaBbIKaMU BIaJ€eT MO B | HEJOCTAaTOYHOU YaCTUYHO BIIAJICET: MIOJTHOM 00BeMe
COCTaBJICHUSA HEIOCTaTOYHON CTEIIECHU BIIAJICET: - HaBBIKAMU BIIAJIEET:
¢dusmKo- CTETICHU BIIAICET - METOJUKaMH COCTaBJICHUS - HaBBIKAMU
MaTEMAaTUYECKUX - HaBbIKAMH MIPOBEACHUS ¢dusmKo- COCTaBJICHUS
Mojienen s COCTaBJICHUS THUIIOBBIX MaTeMaTHIECKUX ¢usmxo-
OTHMCaHUs ¢usmko- THIPABIUYECKUX Mozenent s MaTeMaTHYeCKUX
THIPABINYECKON MaTeMaTHYECKUX pacueToB OMMCaHU Mojene s
4acTU MEXaTPOHHBIX | MojemneH as THIPOMEXAHUUECKUX | TUAPABINYECKOI OMMCAHUL
u OMMCaHUL YCTPOUCTB U YacTU MEXaTPOHHBIX | TUAPABINYECKOM
POOOTOTEXHUYECKUX | THUAPABIMIECKON TpyOOIIPOBOJIOB u 4acTu
CUCTEM; YacTU MEXATPOHHBIX | T€OMETPUYECKHX POOOTOTEXHUYECKUX | MEXATPOHHBIX U
- HaBbIKaMU u ¢buryp CHUCTEM; POOOTOTEXHUYECKUX
PanoHAIIBHOTO POOOTOTEXHUYECKUX | - HABBIKAMH - HaBBIKAMU CUCTEM;
BBIOOpA MOAEH CHUCTEM; PaLoOHAIIBHOTO paloHaIbHOrO - HaBBIKAMU
JKUJIKOCTH WIIM Ta3a, | - HABBIKAMH BbIOOpA MOAEH BBIOOpA MozmEnH palnoHaIBHOTO
ONHCHIBAIOIICH panroHaIBEHOTO JKUJIKOCTH WIIM Ta3a, | KUAKOCTH WJIM ras3a, | BbIOOpa MojaeiH
OCHOBHBIC YEPTHI BbIOOpa MO/IETH OTIHCHIBAOIICH ONHCHIBAIOIICH KHJIKOCTH WK Ta3a,
HCCIIEAYEeMOro KHUJIKOCTH WM Ta3a, | OCHOBHBIC YEPTHI OCHOBHBIE YEPTHI OTIHCHIBAONICH
SIBJICHUS U BBIOOpA OIHCHIBAIOLIEH HCCIIEAYeMOro HCCIIEAYEeMOro OCHOBHBIE UEPTHI
MeTOJIa PEeLICHUS OCHOBHBIE YEPTHI SIBJICHUS M BBIOOpA SIBJICHUS U BBIOOpA HCCIIEAyEeMOro
ITOCTaBJIEHHON HCCIIEAyEMOro MeTOJIa PeLCHUS MeTOJIa PeLeHUs SIBJICHUS U BBIOOpA

3aJa4yr MCXaHUKHU
KHUJAKOCTHU U Ira3a.

SIBIICHUS U BBIOOpA
METO/1a PEIIEHUS
IMOCTaBJICHHOM

MOCTaBJICHHON
3a1a4d MEXaHUKHU
JKHIKOCTH H Ta3a.

MOCTaBJICHHOM
3aJ1a4d MEXaHUKH
SKUJIKOCTH U rasa.

METO/1a PEeIEHUS
IOCTaBJICHHOM
3aJ1a4d MEXaHUKH

3aJa4¥ MEXaHUKHU OO6yJatomtmiics HaBwiky 0CBOCHBI, JKHJIKOCTH M ra3a.

JKHJIKOCTH U ra3a. HCIBITHIBAET HO JIOITyCKAIOTCS CB0060HO
3HAYUTEIIbHBIC HE3HAYUTCIIbHBIC MIPUMEHSET
3aTpyAHEHUS IpU OIITMOKH, MOJIYICHHBIE
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IIPUMCHCHUU HCTOYHOCTH, HAaBBIKHU B

HaBBIKOB B HOBBIX 3aTpyAHCHUA TTPU CUTyaluiax

CUTyalusx. AHAJITUTHYCCKUX MOBBILLICHHOM
onepanuiax, CJIO’KHOCTH.

HepeHoce YMEHUH Ha
HOBBIE,
HEeCTaHJapTHEIE
CUTYalLlUH.

IlIxana oueHUBAHUA IPOMEKYTOYHOM aTTECTAIMHU: IK3aMEH

[IIxasa orieHnBaHus

Onucanue

OT1TIM4HO

BrinonHens! Bce BUBI y4eOHOM pabOThI, MPeyCMOTPEHHBIE YU€OHBIM
mwiaHoM. CTyAeHT JIEeMOHCTPUPYET COOTBETCTBHE 3HAHWUW, YMEHHUH,
HABHIKOB TMPHUBEACHHBIM B TaOMUIaX TMOKa3aTelsM, OMNEpPUpPYyeT
MpUOOPETEHHBIMHU 3HAHUSMHU, YMEHUSIMH, HAaBBIKAMH, TIPUMEHSIET UX B
CUTyalMsX NOBBILIEHHOW CJIOKHOCTH, HE UCIBITBIBACT 3aTPyAHEHUMN
NP AHAIUTHUYECKUX OIEpalusaX, MEPEHOCE 3HAHMW M YMEHUW Ha
HOBbIC, HECTAHAAPTHBIE CUTYaLlMH.

Xopomuio

BrimonHeHs! Bce BUubl yueOHOU paboThl, IPeayCMOTPEHHbIE yUeOHBIM
wi1aHoM. CTyZIeHT IEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHMIA,
YMEHU, HaBBIKOB IIPUBEIEHHBIM B Ta0JINLIAaX [TOKA3aTENsIM, OTIEPUPYET
nproOpEeTeHHBIMU 3HAHUSIMU, YMEHUSMH, HABBIKAMH, IPUMEHSET UX B
CUTyalUsX TOBBIIEHHON cioxxkHOoCcTH. [Ipm 3TOM Moryt ObITh
JIOIYIIIEHbl HE3HAUYUTENIbHBIE OINOKH, HETOUHOCTH, 3aTPyIHEHHS TIPU
AQHAIUTUYECKUX ONepalusix, MepeHoce 3HAaHUN U yMEHUH Ha HOBBIE,
HECTAaHIaPTHHIE CUTYAIUH.

Y,ILOBJIGTBOPI/ITCJ'IBHO

BrimonHeHs! Bce BB yueOHON paboThl, MPEAyCMOTPEHHBIE YyUEOHBIM
w1aHoM. CTyZEeHT AEMOHCTPUPYET HEIOJIHOE COOTBETCTBHE 3HAHMIA,
YMEHHM, HaBBIKOB MpPHUBEACHHBIM B TaOMuIax IOKa3aTessM,
JIOMyCKAIOTCA 3HAUMUTENIbHBIE OIIMOKM, TPOSBISAETCS OTCYTCTBUE
3HAHWI, YMEHH, HABBIKOB I10 Psy IOKA3aTelel, CTyIeHT UCIIBITHIBAET
3HAUUTENBHBIE 3aTPyJHEHMs] TpU OINEPUPOBAHMM 3HAHMSIMH MU
YMEHHSIMH MPU UX IEPEHOCE HA HOBBIE CUTYAIINH.

HeynosnerBopurenbHo

He BemonHen oauH wiM  Oosnee BHUIOB  y4eOHOM  paboTHI,
NPEIyCMOTPEHHBIX y4eOHBIM TUIaHOM. CTYAEHT NIE€MOHCTPUPYET
MOJHOE OTCYTCTBHE WM HEJOCTaTOYHOE COOTBETCTBHE 3HAHUIA,
YMEHUH, HaBBIKOB TMPHBEICHHBIM B Ta0IHWIAX IIOKa3aTelsM,
JIOMyCKAIOTCA 3HAUYMUTENIbHBIE OLIMOKM, TPOSBISAETCS OTCYTCTBUE
3HAHWI, YMEHHM, HaBBIKOB MO PSAAY MOKA3aTeNei, CTYJEHT HE MOKET
ONEepHUpOBATh 3HAHUAMU M YMEHHUSMH IIPH UX INEpeHOCe Ha HOBBIE
CUTYAIHH.

HIkana oneHMBaHUs TEKYIIEr0 KOHTPOJISA

HaumenoBanue
KOHTPOJIS
pe3yabTaTOB
00yueHus

IITxana oneHUBaHUA Onucanue

Pacuerno- OtnuyHo - Pabota cnana B cpok, | 3amanue Ha PI'P BeimaeTcs Ha mepBoM
rpaduyeckas pacdeTHast U rpaduueckas 4aCTU | 3aHSATHU COOTBETCTBYIOIIETO pa3jeiia
paborta BBITIOJIHEHBI BEPHO, JINOO IUCIHHUIIINHGBI U COAETCSI 0 OKOHYAHHUHU
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MMEIOTCS HEeJOYCThI, HE W3YUYEHHSI COOTBETCTBYIOLIETO pa3aenia
BIIMSIIOIIME Ha KOHEYHBIN mucuuIuinebl. PI'P nomkHE! OBITH
pe3yJibTar. BBITIOJTHCHBI M 0(DOPMJIICHBI B

Xopol1o - pacyeTHasi 4acTb COOTBETCTBUH C TPeOOBAaHUSIMU
BBINIOJIHEHA BEPHO, B METOAMYECKUX YKa3aHUU Kadeapol.
rpadUyecKoi YacTH ecTh

3aMeYaHus

Y 10BJIIETBOPUTEIILHO - B
pacyeTHOM YacTH €CTh
3aMeuyaHusi, METO/ BBIIIOJHEHUS
rpadu4ecKoil yacTu BHIOpaH
BEPHBIN

HeynoBierBoputensHo - B
pacueTHO U rpapuuecKoi
4acTsIX €CTh rpyOble 3aMeYaHMsl.

7.2 OueHouHble cpecTBA

7.3.1 Texkymmii KOHTPOJIb
Tunosoe 3a1aHue Ha pacuyeTHO-TpaduYecKyI0 padboTy

PaccMoTpuM onopHBIN y3€1 — MOAIIMITHUK CKOJIbKEHUS, COCTOSIIMI U3 Baia | U BTYJIKH 2, B
3a30pe MEX]ly KOTOPbIMU HaXOJUTCA KUJKasi cMa3ka B Buje Macina NN. Hacrora BpalieHus Bajia
n=3000 06/muH., nuametp Bana D=0,1 m, mmpuna Brynku 1=0,12 m, 3a30p 6=0,2 mm.

OmnpenenuTs B yCIOBUAX XKHUIKOIO TPEHUS MOMEHT TPEHUS B o11ope MTp ¥ MOTEPH MOLTHOCTH
B HEll ANTp.

Tunosbie BONPOCHI HA 3aLUTE PACYETHO-TPapPHIeCKOil padoThI

1. Hanuiure 1 nosicHUTE ypaBHEHHE, yCTaHABIMBAIOIIIEE B3aUMOCBSI3b MEXK/1y TapaMeTpaMu
COCTOSIHHS (J1aBJICHHE, FIOTHOCTh, TEMIIEpaTypa) COBEPIIICHHOTO Ta3a.

2. 3anummTe U MOSICHUTE MEXaHWYEeCKyr (opMy ypaBHEHUS dHEPTUU WIH 000OIIEHHOTO
ypaBHeHus /. bepHym 1151 CTallMOHAPHOTO MOTOKA PeabHOM KaeIbHON HKUJIKOCTH.

3. Kak u3smenurcs uucno Peiinonbaca Re y moToka )uAKoCTH B MUIUHAPUIECKOM TpyOe, eciu
JKUJIKOCTh OXJIAIUTh 0€3 M3MEeHEeHUs pacxoaa?.

4 Kakoe IBH>KEHHE JKUJIKOCTU WJIU T'a3a HA3bIBAIOT OJITHOMEPHBIM, YCTAHOBUBILIUMCS, TJIABHO
M3MEHSFOIIIMCS ?

5.17. AbGcomoTHOE M M30BITOYHOE JaBJICHHE: OMpPENEICHHE, WX B3aUMOCBS3b, CIUHUIIBI
HU3MEPEHHSI.

TunoBble BONPOCHI K 3a1[UTe JJA00PATOPHBIX padoT

Bomnpocel k 1a6opaTopHoii padote 1

1. HaznaueHnue apeometpa.

2. Haznauenue BUCKO3UMETDA.

3. Tunbsl BUCKO3UMETPOB U UX OTINYHSL.

4. Ha3znauenue crajarMoMeTpa.

5. Kakum mapameTpom xapakTepuzyeMcsi TeMIepaTypHOE PaCIIuPEHHUE KUAKOCTH?
6. Kakumu nmapameTrpaMu XapakTepu3yeMcs CKUMAEMOCTh KUJIKOCTHU?



17

7. Uto Takoe BA3KOCTb KUIKOCTH?

8. Kak u3MeHsieTcst BA3KOCTh KaneJlbHOU KUAKOCTH MPU POCTE TEMIIEPATYpPbl?

9. Kak uzmensiercst BI3KOCTb ra3000pa3HO KUIKOCTH IIPH POCTE TEMIIEPATYPHI?

10. O0BsicHUTE PUPOAY BA3KOCTH ra3000pa3HON U KaNeIbHOMN KUIKOCTEH.

11. KakuM napamMeTpoM XapakTepu3yeTcsi MOBEPXHOCTHOE HATsHKeHHE skuakocTr? Kakue eqnHuIbI
MU3MEPEHHUS Y 3TOro napamerpa?

12. Kak u3MeHsieTcst BA3KOCTh KareJIbHON KUIAKOCTH TIPH POCTE JIaBIICHUS ?

13. Kak u3MeHsercs BA3KOCTh ra3000pa3HO KUAKOCTH TIPU POCTE TaBICHUS?

14. Kak u3MeHsIeTCs TUIOTHOCTD KHIKOCTH IPU POCTE TEMITepaTyphl?

15. Kak u3MeHsieTcsi INIOTHOCTh KUIKOCTH IPU POCTE JaBIeHUs?

Bonpocsl k 1adopatopHoii padote 2

. Uto Takoe JaBJICHHE KUIKOCTH?

. [loHsiTE M30BITOYHOIO JIABJICHUS.

. I[lousaTue abCOJIFOTHOTO JaBJICHUS.

. [lonsiTue Bakyyma.

. Kakue mpubops! HCHIONB3YIOT /JIst U3MEPEHHSI H30BITOYHOTO JTaBICHUS?

. Kakue npuOopbl HCTIONB3YIOT JJ1s1 U3MEPEHHSI a0COTFOTHOTO JAaBICHUS ?

. Kakue mpuOops! HCTIONB3YIOT M U3MEPEHUS BAKYYMETPHUECKOTO JaBIICHUS?
. Kakue npubophl HCTIONB3YIOT 711 M3MEPEHHMSI TIeperaia JaBIcHu ?

. Uem orpaHu4eHO MPUMEHEHUE MTbE30METPOB ISl U3MEPEHUS JaBICHUS KUIKOCTH?
10. Onpenenure nokazanust U-00pa3HOro MaHOMETpA.

11. Moxet nu abCoIIOTHOE J1aBlieHUe ObITh OTpUliaTeNbHBIM? [louemy?

12. MoseT 11 n30bITOYHOE 1aBJICHHE ObITh OTPUIIATEIBHBIM?

13. 3anummre Gpopmyity nepeBoja eIuHHUIl MM.pT.cT B 1a.

14. Kakue equHUIIbI U3MEPEHUS AaBJICHUS CYIIECTBYIOT?

O 00 1N DN K~ W —

Bomnpocsl k 1adopaTopHoii padorte 3

. IlonsTue momns mapamerpa.

. UTo Takoe cpeHss 0 CEYEHHUIO CKOPOCTh? 3aueM BBEJEHO ITO MOHATHE?

. Uro Takoe pacxon KUAKOCTU?

. Ennnunp! usmepeHust MaccoBoro, 00beMHOT0 ¥ BECOBOTO PACX0JI0B JKUAKOCTH.

. 3anummre GopmyIry pacuera 00beMHOT0 pacxo/1a Mo CpeaHeN 10 CEUEHUIO CKOPOCTH

. 3anumure GopMyily MOIIHOCTH IOTOKA.

. Kakumu nmapameTpamu xapakrepu3yercs OTOK B HOPMaJIbHOM CEYEHUU?

. IloHsiTHE HOPMAJILHOTO CEYECHMUS.

. Kakue pexumbl ABMKEHUS KUAKOCTH CYIIECTBYIOT?

10. OxapakTepusyiTe JJaMUHAPHBIN MTOTOK KUJIKOCTH.

11. Oxapakrepu3yiite TypOyJIE€HTHBIH MOTOK >KUKOCTH.

12. 3anummre popmyiy uncia PeitHombaca.

13. 3anummre GopMyITy TIOJTHOTO HAMIOPA B CEUCHUH.

14. 3anummre ypaBHeHUE bepHysuIM I MOTOKA MEXAY ABYMs HOPMaJIbHBIMU CEUECHUSIMHU.
15. Kakue cnaraemble ypaBHEeHUs1 bepHyuM oTpaxaroT yJelbHYI0 NOTEHIUAIbHYIO SHEPTUIO
MOoTOKa?

16. Kakue cnaraemple ypaBHEeHUs1 bepHyIuM oTpaxaroT yJIelbHYI0 KUHETUYECKYIO SHEPTHIO
noToKa?

17. Yto 3HauuT yAenbHas FHeprusi? Y 1eNbHON YeMy SIBIISIETCS SHEPTUs, KOrja pedb UJET O Hanope?
18. MoseT 1 OoJIHBII Hanop NpUpacTaTh BAOIL NoToKa? [louemy?

19. MoxeT a1 ruApoCTaTUYECKUI HAop npupacTaTh BAoJIbs notoka? [louemy?

O 00 1IN DN K WN —
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Bonpocel k 1a6opaTopHoii padore 4

1. 3anumuTe Gopmyily pacueTa moTepb Haopa Ha MECTHBIX COMPOTUBJICHHUSX.

2. 3anmummte GopMyITy pacueTa MmoTepb HaNopa 1o JUIMHE.

3. OdyHKIMeNH KaKUX MapaMeTpoB sBIseTcs KO3((GUIMEHT THAPABINYECKOT0 COTPOTUBICHHS?
4. dyHKIUEN KakKuX MapaMeTpoB sABIsSETCS KO3()PUIMEHT IHIpaBInYeCcKOro TPEeHus?

5. CKOJIBKO YCJIIOBHO 30H FMAPABIMYECKOIO COMPOTUBIIEHUS MOYKHO BBIIECINTD?

6. Hapucyiite rpaduk n3meHeHus: Ko3pPuiieHTa ruipaBinyeckoro TpeHus AJis Tpyo Kpyrioro
cedyeHus oT yucia PeitHoinbaca.

7.Kakue cuipl mpeo6iasaoT B JaMUHAPHOM MTOTOKE?

8. Kakue cuibl npeobinanaroT B TypOyJIEHTHOM MOTOKE?

9. 3anummTe GpopmMyy it pacueta KO3 GHUIMEHT rTuIpaBINIeCcKOro TpeHus B 1 30He
COIIPOTHUBJICHUS JUIsl TPYO KPYTJIOTO CEYECHHUSI.

10. 3anummre Gopmyny brnaszuyca.

11. 3anummre dpopmyiy A pacuera KO3pUIMEHT T'HAPABINYECKOr0 TPEHH B 5 30HE
COIPOTUBJICHUS AJIsl TPYO KPYIJIOro CeYeHHUsI.

12. Kak onpenennTs 30Hy CONPOTUBIICHUS?

13. 3anummre GpopMyIIbl IS pacueTa IpaHHIl 30H COMPOTUBIICHHUS AJIsl TPYO KPYIJIOro CeueHUs..
14. Kak onpenensieTcst moTepsi Haropa npy BHE3aHOM pacmupenuu (teopema bopaa-Kapno).

Bomnpocsl k s1abopaTopHoii padore 5

. B uem cocrout otnuune TMHAMHUYECKUX KOMIIPECCOPOB OT OOBEMHBIX?

. IlpuBenure 3-4 npumepa AMHAMUYECKUX KOMITPECCOPOB.

. [lpuBeure npumepsl 3-4 00BEMHBIX KOMIIPECCOPOB.

. Onumure pabounii mpoecc KOMIpeccopa, KOTOPOro Bbl U3YUYHIN Ha JaHHOM paboTe.
. HazoBute ocHOBHBIE paboune 4acTH 3TO KOMIIpEccopa.

. Kak paccunrtbiBaeTcst ero npou3BOAUTEIHHOCTH?

. KakoB cpeanmit KI1/] Takoro kommpeccopa?

. HazoBuTe mpuMeps! mprUMeHEHHs KOMIIPECCOPOB TAKOTO THIIA.

03O DNk W~

Bomnpocsl k 1adopaTopHoii padore 6

1. B uem cocToUT OTIMYME TUHAMUYECKIX HACOCOB OT 0OBEMHBIX ?

2. [IpuBenure 3-4 mpuMepa TMHAMUYECKUX HACOCOB.

3. IlpuBenute npuMeps! 3-4 00bEMHBIX HACOCOB.

4. OnummuTe pabounii MPOIECC HAacoca, KOTOPHIN BBl M3YYIIIM HAa JaHHOUM padoTe.
5. Ha3oBuTe OCHOBHBIE pabOYHE YaCTH 3TOTO.

6. Kak paccuutbiBaeTcs €ro mpou3BOUTENILHOCTh U MOIIIHOCTh?

7. Kakos cpennuit KI1/] Takoro Hacoca?

8. OT yero 3aBUCHUT MoJa4a 00 BEMHOT0 Hacoca?

9. HapucyiiTe xapakTepucTUKy 00bEMHOT0 Hacoca.

10. Kak n3mensercs mojaada 00beMHOT0 Hacoca Mpy POCTE JaBIEHUS U MoYemy?

Bomnpocsl k 1abopaTopHoii padorte 7

1. HazoBuTE THUIIBI TUAPABINYECKUX IUIHHIPOB

2. HazoBuTe THIBI THEBMAaTUYECKUX LIWJINHIPOB.

3. HazoBuTE OCHOBHBIE T€OMETPUUYECKUE TTApaMETPbl THAPABINYECKUX U THEBMAaTUYECKUX
LWIMH]POB.

4. Kak paccunratrs 3pPEeKTHBHYIO CHITY THIPO- ¥ ITHEBMOIMIMHIIPA.

5. UeM orpaHuuY€HO MPUMEHEHHUE THEBMOLIWIINHIPA OHOCTOPOHHETO ACUCTBUA?

6. 3anumuTe GopMyITy pacyeTa CKOPOCTH TOPIIHS THAPABINIESCKOTO IWIMHPA TIPU U3BECTHOM €ro
TEOMETPHUH U PACXOJI€. TIOCTYMAIOIIEM B TOPLUIHEBYIO MOJIOCTb.

7. JIns 4ero NpUMEHSIOTCS TIOPIIHEBBIE KOJIbLA?
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8. JlJis uero Hy»HO T'psI3eChEMHOE KOJIBI0?
9. Uto Takoe BpeIHbIi 00beM MTHEBMAaTHUECKOTO IIMIIUHPA?

7.3.2 IIpoMeKyTOYHAS ATTECTALHA

Bomnpocsl k 3xk3ameny

OIIK-1 HpI/IMeHHTb €CTECTBCHHOHAYYHBIC oﬁmeuﬂmeﬂepﬂue 3HAHUA, METObI
MaATEMATHYE€CKOT0 aHaJIu3a U MOJICJIMPOBaAHUSA B npo«beccnonanbﬂoﬁ HECATCJIBbHOCTH

1. I'mapaBinnyeckoe NPEACTaBICHUE O JKUIKOCTH, OIPENEICHUS UACATIbHON U peallbHOMI
KaneJbHOW XKUIKOCTH U rasa.

2. Hampsi>keHHOE COCTOSIHME KUAKOCTH.

3. OcHOBHBIE (DM3UYECKUE CBOMCTBA KHIKOCTEH (IJIOTHOCTb, YJIEIBHBIN BEC, BI3KOCTD,
CKMMAaEeMOCTh, TEMIIEPATYPHOE PaCIIMPEHUE, PACTBOPUMOCTb, MCHAPSEMOCTb, MOBEPXHOCTHOE
HaTSHKEHUE, TeIUIONPOBOIHOCTb, TEIIOEMKOCTD).

4. Teopus noao0usi, KpUTEPUH 1O100USI.

5. TlonsTue naBieHMs], IIKaJbl W3MEPEHUS U H3MEpUTEIbHbIE NPUOOPHI (IIBE3OMETD,
PTYTHBII MaHOMETp, 6apoMeTp).

6. uddepennmanbaoe ypaBHEHHE CTaTHKHU (Diepa).

7. OCHOBHOE ypaBHEHUE THIPOCTATHKY, 3aKOH [lackass.

8. JlaBneHue )KUAKOCTH HA INIOCKUE U KPUBOJMHENHBIE TIOBEPXHOCTH.

9. OTHOCUTENBHBIN MOKOM.

10. T'mapoauHaMuka. OCHOBHbBIE TOHSATUS M ONPENENICHHUs, KiIacCU(PUKAIUS TEUCHUS
KaIeJIbHOW XKHUJKOCTH.

11. CymHOCTh OJHOMEPHOTO MOAX0/1a PEIICHHS 3a/1a4 TUAPOIMHAMUKH.

12. XapakTepucTUKH MOTOKA KAaleIbHOU KUAKOCTH B )KHBOM CEUCHHHU.

13. Cuita naBneHust CTpyH Ha CTEHKY.

14. YpaBHeHue Hepa3pbIBHOCTH (OajaHca pacxo/ioB).

15. YpaBHEeHHE KOTMYECTBA IBUKEHUS.

16. YpaBuenue bepuymu (TeruioBas U MexaHndeckas (pOpMbl MaTEeMaTHUECKOM 3arucH,
reoMeTpuyYecKasi UHTEPIpeTaIus).

17. PexxuMBI TeUeHUS KaleIbHOM KUIKOCTH, YnclIo PeliHombACA.

18. Bujbl conpoTuBieHuil, onucanue (B ycIOBUSAX BHEUIHEH U BHyTpEeHHEH 3aaun).

19. Beruucnenue notepp Haropa 1o JAJUHE O0TOKa (30HbI CONPOTUBIICHUN).

20. ITorepu Hanopa B MECTHBIX CONTPOTUBJIEHUSX.

21. 3agaua Toppuueruu (MCTeUEeHUE KaNeIbHOM KUKOCTH Yepe3 OTBEPCTHE).

22. VcTeyeHue )KUJIKOCTH Yepe3 NUINHIPUIECKUI HAcaI0K.

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

24. Tpu 3a1a4m Ha pacyeT MPOCTOro TPyOOIIPOBOIA.

25. Pac4der COXKHBIX TPYyOOTIPOBOJIOB.

26. PacyeT ruApoCcUCTEM C HACOCHOM MOJAYEN KUJIKOCTH.

27. I'mapaBnndeckuil yaap.

28. OCHOBHBIE XapAaKTEPHUCTUKHU I'a30BOr0 MOTOKA.

29. OcHOBHBIE ypaBHEHHs Ta30JWHAMHUKH (ypaBHEHHE HEpa3pbIBHOCTH, YpPaBHEHUE
MenneneeBa-Knanelipona, ypaBHeHne bepHyin, ypaBHEHHE KOJIMYECTBA IBYKCHHS ).

30. 3agaua CeH-BeHaHna (ncTeueHue raza 4yepes OTBEPCTHUE).

31. IloHATHe TrUApPOMAIIMHBI, OCHOBHBIE OIpEAENeHUs, KilacCU(UKAIMA, TEXHUYECKHE
nokasareiau padoThI.

32. Ilonsitue rUApPO- W THEBMOIIPUBOJA, OCHOBHBIE OMNPEACIICHUS, TEXHUYECKUE
nokasareiau padoThl.



