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1 Henwn, 3a0a4M ¥ IVIAHUPYEMbIe Pe3yJIbTAThHI 00y4eHUs 110 AUCHUIITHHE

OcHoOBHOI1 HeJbK OCBOCHHA AUCHUIIIIMHBI ((Z[I/IHaMI/IKa KHUIAKOCTH M Tasa» ABJIICTCA
TCOPCTUUCCKAsA M IPAaKTHUYCCKasd IMOArOTOBKAa CTYyACHTOB B obractu HU3Yy4YCHUS 3aKOHOB TCUCHMHA
KUOKOCTHU U I'a3a JJIs UX IPUMCHCHHS B THAPABINYCCKUX U THEBMATUYCCKUX ITPUBOAAX; IIPUHIIUIIOB
I[CﬁCTBHSI OCHOBHBIX HCTOYHHUKOB OSHCPruv BbINICHA3BAHHBLIX IIPHUBOJOB; MCTOJOB aHAJIM3a
HpOCTGfIH.IPIX TUAPABINYCCKUX CXEM.

3ajgauya u3ydyeHus AUCUUIUIMHBI «/IMHaMUKa )KUAKOCTH U Ia3a» COCTOUT B (POPMUPOBAHUU
riyOOKMX 3HAHMWA O 3aKOHAX MOKOS M JBMXKEHUS KHUIKOCTEH (KamelbHbIX M Ta3000pa3HbIX) U

CHJIOBOI'O B3aHMOHeﬁCTBHH MCKAY KUIAKOCTBIO U 00TEeKaeMBIMHU TEJIAMHU.

O6y‘{eHI/IC IO JUCHUIIIIMHEC ((I[I/IHaMI/IKa JKUAKOCTHU U I'a3a» HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie 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
NESITEITLHOCTH.

HNOIIK-1.1. ITounmaet
TEOPETUICCKHE OCHOBBI
€CTECTBEHHOHAYYHBIX U
TEXHHYECKUX JUCLHIUIMH,
OCHOBHBIE 3aKOHBI
(YHKIIMOHUPOBAHMS 0OBEKTOB
npodecCuoHAIBHON
JIEATEIIHbHOCTH;

NOIIK-1.2. ITlpumensier Ha
MPaKTUKE MaTeMaTUYECKHe
METO/IBI IS aHAIU3a U
MOJIETTUPOBAHUS PA3ITUYHBIX
aCTICKTOB (DYHKIIMOHUPOBAHUS
00BEKTOB MpodeCcCHOHATHLHON
JIEATENbHOCTH;

HMOIIK-1.3. Bnageer
HaBBIKAMH aHAJIM3a U CUHTE3a
ABTOMATHU3UPOBAHHBIX CHCTEM
Y UX DJIEMEHTOB C YIETOM HX
crerupuKy.

3HaTh:

- MaTeMaTu4eckue GopMbl
3aIllMCH OCHOBHBIX YPaBHEHHUIH,
XapaKTEePU3YIOLINX 3aKOHBI
PaBHOBECHSI U JBMXKEHUS
KUJKOCTH.

Ymern:

- IPUMEHSATH (PU3UKO-
MaTeMaTUYECKUN anmnapar 1is
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 TUCHUILTHHBI B CTPYKTYpPe 00pa3oBaTeIbHON MPOrpaMMbl

JucturnnuHa OTHOCHUTCS K oOs3aTenbHOM uacth Onoka bl «JlucuumimuHbl (MOTyIn)».
JucuuninuHa HenoCpeICTBEHHO CBsI3aHa CO CIAEAYIOUMMU AUCHUIUTMHAMU U npakTtukamu OOIT:




Fnz[paBanecxne 1 MHCBMATHYCCKUC CPCACTBA ABTOMATUKU

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

Ympasienue podoTaMu U poOOTOTEXHHYECKUMH KOMIUICKCAMH,

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 JUCIHUILIHHBI COCTAaBIsCT 4 3aueTHbIe equHuIb (144 gyaca).

3.1 Buanbl yueOHOM padoThbI M TPYI0EMKOCTh

Ne . KoanyecTtBO CemecTpbl
Bup yuyeoHoii padoTbl
n/n YacoB 3
1 AYAUTOPHBIE 3aHATHS 72 72
B Tom uncie:
1.1 | Jlekuuu 36 36
1.2 | CemuHapcKue/mpakTHUECKUE 3aHSTUS 18 18
1.3 | JlabopaTopHbIe 3aHITH 18 18
2 CamocrosiTesibHasi padoTa 72 72
B Tom gucie:
2.1 | IloaroroBka K BBIIOJIHEHHUIO U 3AIUTE 20 20
71a00paTOPHBIX paboT
2.2 | PaboTa ¢ KOHCIIEKTOM JIEKIIUH 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 TemaTn4yecKui MJIAH U3YYEHUA TUCHUILIHHBI
TpyroemkocThb, yac
AynutopHasi padora =
=
EHENERE
Ne Pa3nenni/TemMmbl o < S 2 T .| 22| 8E
n/n AMCHMILIMHBI ¥ =1 § o E © = g9 = S
/ & T =3 s 3 SERS) E s
) 5 E 5 o 5 § E o =
= S % 3] L8 1) < o =
S8 |5 |£7]|8
= &
Paznea 1. Beenenne. Ileans u 3agaun
1 . Aenue. 11 . 4 2 0 0 0 2
JUCHMILIMHBI.
2 | Pa3nen 2. 'uapocTaTHKa 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. Bunnl I:I/I,I[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
JHEPruM (HACOChl U KOMIIPECCOPbI).
Tema 1. Kmaccudukarus
4.1 | rugpONPUBOIOB 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
MHEBMONPHUBOI.
Tema 1. ['uapo-u
5.1 | mHeBMOpacIIpeeNUTENN JUCKPETHOTO 2 2 6
JIEUCTBUSL.
Tewma 2. Onpenenenuie napaMeTpoB
5.2 4 2 6
paboThI THJIPO- ¥ ITHEBMOITPHBO/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.

Pasnen 2. 'mapocraTuka

Kunkocts. Onpeenenue, CBOMCTBA, HAMPSHKEHHOE COCTOSTHUE KUIIKOCTU. Bo3myx - pabouee
TEJIO0 TMHEBMAaTHYEeCKUX cucteM. OCHOBHBIE XapaKTEPUCTUKU B OTIWYUE OT XaPaAKTEPUCTUK
)Kuakoctu. ['miapocratuka. ['mapocratnueckoe gaBieHHWE W ero cBoicTBa. OCHOBHOW 3aKOH




THJIPOCTATUKHU B TOJI€ CHIIBI TsDKECTH. [Ibe30oMeTpruyeckas u BakyyMMeTprueckas Beicota. [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,
CpelHsAs CKOPOCTb, KOJMYECTBO ABM)KCHHS, HAINOpP, MOILMHOCTb. YPAaBHEHUE HEPA3PbIBHOCTH IS
CTAallMOHAPHOI'0 JBMXKCHUS KUAKOCTH. YpaBHEHHE bepHyim Juisi NOTOKAa BSA3KOM KUAKOCTH.
B3aumoneicTBue IMOTOKAa C OrPAaHUYMBAIOIIMMU €r0  CTCHKaMu. BuIbl TuapaBIndecKux
COIPOTHUBIICHUH. [HMIpaBIMUecKOe CONPOTUBICHUE TPYOONPOBOAOB B 3aBUCHMOCTH OT PEXHUMOB
JBYDKEHUS JKUAKOCTH (CONPOTUBIIEHUE I10 JUIUHE).

MecTtHble TuApaBiInyeckue conpoTuBieHus. OOmiee MOHATHE W pacueT THIPABINYECKUX
noreps. McredyeHne KUAKOCTU 4Yepe3 OTBEPCTHS M Hacaaku. ['mapaBinuuecKuil pacyeT MPOCTHIX U
CJIOKHBIX TpyOompoBoaoB. I'uapasnuyeckuii ynap. @opmyna Xykosckoro. [loHsTre 0 BOITHOBOM
npolecce B THAPOMArucTpaiv. TepMoauHaMHUYECKHE MpPOLECcChl MpOTEeKarolue Hpu paboTe co
cKaTbIM Bo3ayxoM. TeueHus rasza mo tpyOompoBojgaM. MecTHble compoTuBieHus. Onpenenenue
[IapaMeTpoB MOTOKA: AaBJICHMS, pacXoa.

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
koMipeccopoB. Momnocts u KIIJI komnpeccopa. XapakTepUCTHKHU.

Poropuble runpomamiusbl. [IpyHIMO 1eWCTBUS, XapaKTEPUCTUKH PaAUalIbHO-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 IIpakTHuecKkue 3aHATUSL

[Tpaktuyeckoe 3anstue 1. OnpeneneHne GU3NIECKUX MAPAMETPOB KUAKOCTH U rasa.

[Mpaktrdeckoe 3ansTre 2. OnpeneneHne NaBIeHUs B TIOKOSIIEHCS KUIKOCTH.

[TpakTtuyeckoe 3anstue 3. OnpeneneHne BUIOB JIaBICHUS.

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

[TpakTrueckoe 3ausatue 5. OnpeneneHyue ruIpoIMHaMHUUYECKOr0 Haropa.

[Tpaktuyeckoe 3anarue 6, 7. OmnpexneneHue TUAPABINYECKHX COMPOTUBICHUA M MOTEpU
Hamopa.

[Tpaktuyeckoe 3anstue 8. OnpeneneHne napaMmeTpoB Yepe3 HaCaaKH.

[Mpaktdeckoe 3anstue 9. Pacuer mapameTpoB TpyOOIIPOBOJIOB.



3.4.2 JlaGopaTopHbIe 3aHATHUS

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
HAcoCcoB 00BEMHOIO 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 npenycmorpenst.
4.2 OcHOBHas1 JIUTEpaTypa

1 Moprynos, K. I1. Mexanuka xunkoctu u raza / K. II. MoprynoB. — 4-e u3zn., crep. —
Canxkr-IlerepOypr : Jlans, 2023. — 208 c. — ISBN 978-5-507-47902-3. — TekcT : 3JeKTpOHHBIH //
Jlanb : anekTpoHHO-OnOMHOTEeuHast cuctema. — URL: https://e.lanbook.com/book/332123.

2. Anppmxuenckuii, A. A. MexaHuka >XKHIKOCTH M Ta3a : ydyeOHoe mocobue / A. A.
AHapwkueBckuii. — MuHCK : Beriiimas mkona, 2014. — 208 ¢. — ISBN 978-985-06-2509-0. —
Texct : onektpoHHbli // Jlamp : 2JekTpoHHO-OmOnuoreuHas cucrema. —  URL:
https://e.lanbook.com/book/65568.

3. Jomanckuii, . B. Mexanuka sxunkoctu u raza/ U. B. Jlomanckuii, B. A. Hekpacos. — 2-
e u3a., crep. — Cankr-IlerepOypr : Jlanp, 2023. — 140 c. — ISBN 978-5-507-45645-1. — Texkcr :
AIEKTPOHHBIN /l Jlanp : AJIEKTPOHHO-OMOIMOTETHAS cucTeMa. — URL:
https://e.lanbook.com/book/277058.

4.3 JlonoiHMTE/IbHASA JIUTEPATYypa

1. T'oiino, M. E. IlpoexktupoBanue o0beMHbIx TuaponpuBooB / M. E. I'oiino. — Mockaa :
Marmnoctpoenue, 2009. — 304 ¢. — ISBN 978-5-94275-427-3. — Texkcr : anekrpoHHsli // Jlaus :
3NeKTPOHHO-OnbOIHoTeynas cuctema. — URL: https://e.lanbook.com/book/729.

2. CnaboxanuH, I'. JI. I'mapasnuka : yueOHoe mocodue / I'. JI. CnaboxanuH. — ToMmck :
TrACY, 2017. — 144 c¢. — ISBN 978-5-93057-808-9. — Tekct : snekTponHbiid // Jlaup :
aNeKTpOHHO-OMbMoTeynas cucrema. — URL: https://e.lanbook.com/book/138992.



3. EBmokumos, JI. U. T'uppasnuka : yuebnoe mocobue / JI. Y. EBmokumoB. — CaHKT-
[TerepOypr : CIIGIJITY, 2011. — 168 c. — ISBN 978-5-9239-0359-1. — TekcT : 3IeKTpOHHBIHN //
Jlans : anexTpoHHO-OnOMMoTeuHas cucrtema. — URL: https://e.lanbook.com/book/45216.

4.4 JneKTPOHHBbIE 00pa3oBaTeIbHbIE PECypPChI
He npenycmoTpeHsi.

4.5 JIuueH3M0HHOe ¥ CBOOOHO pacnpocTpPaHsieMoe NPOrpaMMHoOe
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 U HHGOPMAIIMOHHBIE
CIIPaBOYHbIE CHCTEMbI

1. EnuHoe oOkHO 1ocTyma K oOpasoBaTelbHBIM pecypcam DexepanbHblii  mopTan
http://window.edu.ru

2. KommbroTepHsle UH(OPMAIOHHO-TIPABOBbIE CHCTEMBI «Koncynprant»
http://www.consultant.ru, «I"apanT» http://www.garant.ru

3. OdunmanbHBIA HHTEPHET-IOPTAN MPaBOBOM nHMOpManuu http://pravo.gov.ru.

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

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

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

5 MarepuajibHO-TEXHHYECKOE 00ecrieueHue

1. KoMnproTepHBIi KI1ACC C IPEAYCTaHOBIEHHBIM MPOTPAMMHBIM O0eCriedeHuEM, YKa3aHHBIM
B 1. 4.5, MyJnpTUMEINIHOE 000pyAOBaHUE (IPOEKTOP, NEPCOHAIBHBIN KOMIBIOTEp MpenoaaBarTess,
JKpaH).

2. Aynurtopust Juisl JICKIIMOHHBIX, TMPAKTUYECKUX 3aHATHH. OOOpyjOBaHHE W ammaparypa:
ayIUTOpHAas JOCKa, BO3MOKHOCTh MCIIOJIb30BAHMS MYJIbTUMEINUHOIO KOMILJIEKCA.

6 MeToauyeckue peKOMeHAAIUN

6.1 MeToanuyeckue peKOMeHIAIUH /IS MPeNoaaBaTeIsi M0 OPraHu3auuu
o0yueHus

Ha nepBoM 3aHSATHM MO JUCHUILIMHE HEOOXOAMMO O3HAKOMHUTH CTYJEHTOB C MOPSAKOM €€
U3y4eHus (TeMaMu Kypca, (hopMamMu 3aHIATUH, TEKYIIETO U MPOMEXYTOYHOTO KOHTPOJIS), PACKPBITh
MECTO U pOJIb JUCLUIUIMHBI B CUCTEME HAYK, €€ IPAKTUYECKOE 3HAUYEHHUE, JOBECTU 1O CTYAECHTOB
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TpeboBaHUs K (opME OTYETHOCTH W TNPUMEHEHUS BUIOB KOHTpOJA. Bblarorcs 3amaHust Ais
HOJATOTOBKHU K 3aHSTHSIM.

[Tpu moAroTOBKE K MPAaKTUYECKUM U TaOOpaTOPHBIM PaboTaM MO MEPEUHI0 0OBSBICHHBIX TEM
IPENoJIaBaTel0 HEOOXOJUMO YTOUHHUTh IUIAH HUX HPOBEAEHUS, NMpoAyMaTb (OPMYJIUPOBKH U
coJepkKaHue Y4eOHBIX BOIIPOCOB, BBIHOCHUMBIX Ha OOCYXKJAEHHE, O3HAKOMUTBHCS C MEpEeYHEM
TEMaTU4YECKUX BOIIPOCOB.

B xome paboTel BO BCTYNMTEIBHOM CJIOBE PACKPBITh MPAKTHUUYECKYIO 3HAYMMOCTb TEMbI
paboThI, ONPEAETUTD MOPSAAOK €€ MPOBEIECHHs, BpeMs Ha 00CyKIeHHE KaXX0ro yueOHOro BOIpoca.
[Tpumensist GpOHTATBHBIN ONPOC JaTh BO3MOKHOCTD BBICTYITUTH BCEM CTYI€HTaM, IPUCYTCTBYIOIIUM
Ha 3aHATUU.

B 3akimtounTenbHO yacTu paboThl cieayeT MOABECTU €€ UTOTU: 1aTh OLEHKY BBICTYIUICHUN
KaXJI0T0 CTYJICHTa ¥ y4eOHOH IrpylIbl B LIeJIOM. PacKpbITh 10JI0)KUTEIbHBIE CTOPOHBI U HEIOCTATKU
npoBeieHHON J1abopaTopHOM paboThl. OTBETUTH Ha BONPOCHI CTYAEHTOB. Bblare 3amaHus ais
CaMOCTOSITENIbHOW PabOThI IO MOJTOTOBKE K CIEAYIOLIEMY 3aHATHIO.

Mertoauka npenojaBaHus AUCUMIUIMHBI «JlMHAMMKa XHJIKOCTH M Ta3a» W peau3alus
KOMIIETEHTHOCTHOTO IMOJX0/Aa B H3JIOKEHUMM M BOCIPHUATHU MaTepuaya IpelycMaTpUBaeT
UCIIOJIb30BaHUE CIIEAYIOIIMX AKTUBHBIX W HHTEPAKTUBHBIX (OPM MPOBEIEHUS TIPYMIOBBIX,
WH/IMBUIYAIbHBIX, AYIUTOPHBIX 3aHATHA B COYETAaHMH C BHEAYAUTOPHOH pabOTOi C IEJbIo
(dbopmMupoBaHUs U pa3BUTHS MPO(HECCHOHATBHBIX HABBIKOB 00YYaIOIINXCS:

— TIOArOTOBKA K BBIIOJHEHHWIO M 3alluTa Ja0OpaTOpHBIX paboT C  MOMOIIBIO
CHELHUATU3UPOBAHHOTO IPOTPAMMHOr0 00eceueH s,

— 3allMTa U UHAMBUIYaIbHOE OOCYX/IEHHE BBINOJHSIEMbIX 3TAllOB pacyeTHO-TpapUuecKuX
pabor;

— T€XHOJIOTUH aHAJIN3a CUTYalUH ISl aKTUBHOT'O 00Y4€HUs1, KOTOPBIE MO3BOJISIOT CTYIEHTaM
COEIMHUTH TEOPUIO U MPAKTUKY, IPEJICTABUThH IPUMEPHI IPUHUMAEMBIX PEILIEHUHN U UX OCIEACTBUM,
JEMOHCTPHUPOBATh Pa3IMYHbIE MO3ULINH, POPMHUPOBATH HABBIKU OLIEHKH albTEPHATUBHBIX BAPHAHTOB
B BEPOSATHOCTHBIX YCIIOBUSIX.

OOyyeHue 1Mo JUCHUIUIMHE BEAETCSA C MPUMEHEHUEM TPaJULIMOHHBIX MMOTOKOBO-TPYNIOBBIX
UH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX TexHONorui. Ilpu ocymecTBieHun o6pa3oBaTeIbHOIO
npoliecca Mo JAUCHUILUIUHE UCHOJb3YIOTCS CleAYIoUIe HHPOPMALMOHHO-TEJIEKOMMYHHUKALIMOHHBIE
TEXHOJIOTUH: NPEe3EHTALlMH ¢ TPUMEHEHHEM NpoeKTopa U nporpammsl PowerPoint.

6.2 MeToanueckune yKa3aHus il 00y4alIIMXCS M0 OCBOCHHUIO TUCHMILIMHBI

CamocrosarenbHass paboTa sBIsSETCS OJHUM M3 BHJOB yuyeOHbIX 3aHsaTuid. Llensb
CaMOCTOSITENIbHOW paboThl — MPAKTUYECKOE CaMOCTOSATENBbHOE MOJIYUYEHUE CTYICHTAaMH HABBIKOB
paboThI B MporpaMMe MaTeMaTH4eCKOro MOAEIMPOBAHUS, PACCMATPUBAEMBIX B IIPOLIECCE U3YUECHUS
JTUCIUTUIAHBI.

AynuropHas caMoCTOsITeNIbHAsE paboTa MO JUCHMILIUHE BITOIHIETCA Ha yUYEOHBIX 3aHATHIX
M0J1 HEMIOCPEICTBEHHBIM PYKOBOJICTBOM IMPEMOaBATENS U MO €r0 3aJJaHUIO.

BueayautopHas camocrosiTeNibHas paboTa BBIIOJHAETCS CTYACHTOM [0  3aJIaHUIO0
IpernoJiaBaTess, Ho 0€3 ero HemoCPEACTBEHHOTO YUaCTHSL.

3amaun caMOCTOSTENbHON pabOThI CTYACHTA!
- pa3BUTHE HaBBIKOB CAMOCTOSITENIbHON yueOHOW paboThI;
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- OCBOCHHE COJIEP>KAHUS TUCLIUIIINHBI,

- yriyOseHue coiep KaHusi U OCO3HAHUE OCHOBHBIX NOHSTUN JUCLMILINHBL

- ICTIOJIb30BaHUE MaTepHaia, COOPaHHOTO U MOJyYSCHHOTO B XOJI€ CAMOCTOSTEIIbHBIX 3aHATUI
1St 3 (PEeKTUBHOM MOATOTOBKU K IPOMEKYTOYHON aTTeCTaIlUU.

Buapl BHEay IuTOpHOI CaMOCTOSATEILHON pabOTHI:

- CaMOCTOSTEIbHOE U3YUYECHUE OTJICIbHBIX TEM AUCIUILINHBL

- BBIMIOJIHEHUE pacyeTHO-Tpapuieckor padoThl,

- MOJITOTOBKA K MPAKTHYECKUM U JJA0OPATOPHBIM 3aHATHIM;

- IOATOTOBKA K 3K3aMEHY;

JU71st BBIOJTHEHUS JII00O0TO BHJIA CAMOCTOATENBHOM PaboThl HEOOXOIMMO MPOWUTH CIIETYIOIINE
JTalbl:

- OIIpeJIeICHHE LEJIH CAMOCTOSTEIbHON PadOThI;

- KOHKpeTHU3allus MO03HaBaTEeILHOM 3a7auu;

- CaMOOLIEHKa TOTOBHOCTH K CaMOCTOSITEIbHON paboTe;

- BBIOOD aJIeKBaTHOTO criocoba NeHCTBUS, BEIYIIETO K PEIICHUIO 33/1a4U;

- IUTAaHUPOBaHKE PAOOTHI (CAaMOCTOSATEIHHON UITH C TOMOIIBIO MPENo/1aBaTess) Hal 3aJaHUEM;

- OCYIIECTBJIEHHE B IPOILIECCE BBINOJIHEHUS CAMOCTOATEIbHOM pabOThl CaMOKOHTPOJIS
(MpOMEKYTOYHOI'0 U KOHEUHOT'0) PE3YJIbTaTOB padOThl U KOPPEKTUPOBKA BIMOIHEHUS paOOTHI;

- pedutekcus;

- Ipe3eHTaIus padoThI.

7 doHJI OLIEHOYHBIX CPEACTB

B npornecce 00yueHns UCIONB3YIOTCS CIEAYIOIINE OLEHOYHbIE (POPMBI CAMOCTOATEIBHOM
paboThI CTYICHTOB, OLICHOYHBIE CPEACTBA TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHBIX
aTTecTalui:

- BBIIIOJIHEHUE U 3alllUTa pacyeTHO-Tpapuueckoi paboThl;

- 3aMUTa JIA0OPAaTOPHBIX PadoT;

- DK3aMeEH.

OL[GHOLIHLIC CpeacTBa TCKYILIETO KOHTPOJIA YCIIECBACMOCTH BKIIFOYAIOT KOHTPOJIBHBIC 3a/IaHUA
10 IPaKTUUICCKUM pa60TaM HHAUBUAYAJIBHO IS KaKAO0TO o6yqafomeroc;1.

B pe3ynbrare ocBOE€HUS NUCHUIUIMHBI (MOAYIIs) (GOPMHUPYIOTCS CIEAYIOLNE KOMIETEHIINN:

Kon
HanmeHoBaHMe KOMIIETEHIIUH BbINMYCKHUKA
KOMIIeTEeHI[UH
[IpuMeHATh eCTeCTBeHHOHAYYHBIE U OOIIEUMHKEHEPHBIE 3HAHUSI, METOJIbI
OIIK-1. MaTEeMaTUYeCKOT0 aHaJIn3a U MOJISTTMPOBAHUS B IPO(EeCCHOHATEHON
JIeATETbHOCTH.
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7.1 MeToabl KOHTPOJISI 1 OLICHUBAHUSA Pe3yabTATOB 00y4eHHU S

IlepeyeHb OLIEHOYHBIX CPEACTB MO JUCHUIINHE «IHHAMHMKA KUKOCTH U Ta3ay

/a

Bun xouTpons
pe3yIbTaTOB
oOydeHus

HanmenoBanne
KOHTPOJIA
pE3yIbTAaTOB
oOydeHus

Kpatkas xapakrepucTuKa KOHTPOJISl pe3yIbTaTOB
o0yueHus

Texymmui

JlaGopaTopHbie
paboTsl

JlaGopaTopHast paboTa BBIOJHAETCS UHIUBUAYAIbHO
KaXIbIM CTyJeHTOM. O(OpMIICHHBIH OTYET CTYICHT
ClaeT IIpernojaBaTelll0 Ha NPOBEPKY B 3apaHee
yCTaHOBJICHHBIN CpoK. IIpu npoBepke npenogasaress
OLICHUBACT KadyecTBO O(OPMIICHMS, NPaBUIBHOCTh
pacueToB M BbIBOAOB. K 3ammre naboparopHoil
paboThl  JOMyCKAarOTCd  CTYACHTHI, KOTOpbIE
BBHIMOJIHWIA paboTy, OQOPMUIH B COOTBETCTBUU C
TpeOOBaHUSAMH OTYET O JaboparopHoil paboTe u
[peOCTaBWIN €ro K 3amure. Kaxaomy CTyIeHTY
3ajjaeTcsi HE MeHee 3-X BONPOCOB Ha TeMy
naboparopHoit paboThl. Jlamee MPOBOAUTCS 3amIuTa
OTYeTa KaXAbIM CTYJEHTOM HWHAMBHIYaJIbHO B
¢dopmarte "Bonpoc-oTBeT" (3a1at0TCs 3 BOIIPOCA).

Texymmi

PacuetHo-
rpaduueckas
pabota

OOyuaronuiicss B TEUEHUE CEMECTpa CaMOCTOSTEIBHO
BBINIOJHSIET ~ Psii  3aJaHUd B COOTBETCTBUE  C
METOJAMYECKHMM yKa3aHueM K pabore. PacuerHo-
rpaguueckas paboTa oLleHUBaeTCs 10 5 OabHOM IIKae.
[Ipu mpoBepke mpernoaaBaTellb OLNEHHBAET KAueCTBO
oopmieHHs, TPaBUIBHOCTh pPACYETOB M BBIBOJIOB.
Jlazee mMpOBOAMTCS 3alIUTa PadOTHI KaXJIOTO CTYAEHTA
WHAMBUAYaIbHO B (hopmare "Borpoc-oTBeT" (3a7aroTcs
3 Bompoca).

IIpomexyTOUHBIN

DK3aMeH

[TpoMexxyTouHas arTecTanus odydaromuxcs B hopme
PK3aMeHa MPOBOJUTCS MO Pe3ybTaTaM BBIMOTHEHUS
BCEX BHUJIOB Yy4eOHOU paboOThl, MPeryCMOTPEHHBIX
y4eOHBIM TIJIAHOM TI0 JIAHHOUW JAUCIUIUIMHE (MOIYJIIO),
MpU O3TOM YUYUTHIBAIOTCS PE3YJNbTaThl TEKYIIETO
KOHTPOJISI yCIIEBAaEMOCTH B TeueHue ceMecTpa. OLeHka
CTETIeHH JOCTHKCHUS O00YUaIOIIMMHUCS TUIAHUPYEMBIX
pe3yIbTaTOB OOYyYEHHUS MO JAUCIUIUIMHE (MOIYJIIO)
MPOBOJUTCS MPENoJiaBaTesieM, BEAYLIUM 3aHATHS IO
nUCIUATITHHE (MOIYJITIO) METOJIOM DKCIIEPTHOM OIIEHKH.
[lo wToraMm NOpPOMEXYTOYHOM aTTeCTaMu IO
nucnuriinHe  (MOMYJI0)  BBICTABIISIETCS  OIICHKA
«OTIIMYHOY», «XOPOILO», «YAOBIECTBOPUTEIHHO» WIIU
«HEYOBJIETBOPUTEIILHOM.

JK3aMeH MPOBOAUTCS B YCTHOH dopme. B ayauropun
HaXOAUTCS MpernojiaBaTesb U He Oojiee 5 4enoBek u3
qucia CTYJEeHTOB. Bo Bpemsi mpoBeaeHus sK3aMeHa

€ro y4dJaCTHUKaM 3anpeumacTtcd HMETH IIpU cebe u
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WCIIONIb30BaTh CPENICTBA CBSI3U (COTOBBIC TEIE(OHHI,
MUKpOooHbI u Tp.). CTyIeHTy BbIIAeTCs OWIET ¢
TpeMsi Bompocamu. KonmyecTBO JIOMOTHUTEIHHBIX
BonpocoB — He Oomee aByx. KonuuectBo
TTOTIOJTHUTEIBHBIX BOIMPOCOB 3aBUCUT OT TOJIHOTHI
OoTBeTa CTyJeHTa. J{IuTeNbHOCTh HSK3aMeHa 2 4aca
(120 munyT).

K npomexyToYHOM aTTecTalii AOMYCKAIOTCS TOJIBKO
CTYJICHTBI, BBIITOJIHUBIIIUE BCE BUIBI yUCOHOH pabOTHI,
MpelyCMOTpPEHHbIE  paboueil  mporpammoil 1o
mucruruiiae  «/luHamuka  JKMIKOCTH ®W rasza»
(BBITIOJIHUIIM ¥ YCIICIIHO 3aIMTUIN J1a0OpaTOpHBIE

paboThI U pacyeTHO-TpapUIECKyI0 paboTy)

7.1 HIkaja 1 KPUTEPUH OLIEHMBAHUS Pe3yJIbTATOB 00y4YeHUs

[Toka3zarenem oLleHUBAHHS KOMIIETCHIIMNA HAa PAa3IUYHBIX dTarax ux (OpMHUPOBAHUS SIBIISETCS

JOCTHKEHUE 00YJAIOIIMMHUCS TIAHUPYEMBIX PE3YJIbTATOB O0yUEHUS 10 JUCIHUILTUHE (MOIYIIIO).

MoKkazaTein 5 K%nTepnn OHeHI/IBaHZIﬂ -
3HATH: OO0yuatomuiics OOyuaronmiics OOyuJaronmiics OO6yuatomruiics
- MaTeMaTU4ECKUE JIEMOHCTPHPYET JEMOHCTPHPYET JEMOHCTPHPYET JIEMOHCTPHPYET
(dhopMbI 3amucu MOJIHOE OTCYTCTBHE HEIOoJIHOe YaCTHYHOE TMOJIHOE
OCHOBHBIX WM HEJIOCTAaTOYHOE | COOTBETCTBHE COOTBETCTBHE COOTBETCTBUE
YpaBHEHHUIA, COOTBETCTBHE CIICAYIOMINX 3HAHUH: | CICOYIOUINX 3HAHUU: | CIICIYFOIINX
XapaKTePU3YIOIINX CIIEIYIOUINX 3HAHUN: | - MaTeMaTHYCCKHE - MaTeMaTH4eCcKue 3HaHWI:
3aKOHBI PABHOBECHS | - MaTEMaTHYCCKHE (b opMBI 3amucH (hopMBI 3amucH - MaTeMaTHIeCKUe
U IBIKCHUS (hopMeI 3ammucu OCHOBHBIX OCHOBHBIX (dopMBI 3amrcH
KHUJIKOCTH. OCHOBHBIX YpaBHCHHH, YpaBHCHHH, OCHOBHBIX
ypaBHEHHIA, XapaKTepU3YIOIINX XapaKTepU3YIOIINX YpaBHEHHIA,
XapaKTepU3YIOIINX 3aKOHBI PABHOBECHSI | 3aKOHBI PABHOBECHS | XapaKTEPH3YIOIIHX
3aKOHBI PABHOBECHST | U JBHIKCHHSI U IBHKCHUS 3aKOHBI PABHOBECHUS
U IBHKCHUS JKHJIKOCTH. JKHJIKOCTH. U IBHXKCHUS
JKAJIKOCTH. Honyckatorcst Honyckatorest JKUJIKOCTH.
3HAYUTENbHBIE HE3HAYUTENbHBIC CBoOo1HO
OLINOKH, OmnOKH, onepupyer
TIPOSIBISIETCS HETOYHOCTH, pHOOPETEHHBIMHU
HEIOCTaTOYHOCTh 3aTpyaHEHUS MIPH 3HaHUSIMH.
3HaHUH, 10 Py AHATTUTHYECKIX
oKa3aTeei, oTepanusX.
oOyvaromuics
HCIBITHIBAET
3HAYHUTEIIbHBIC
3aTPYAHCHUS [IPH
OMEPHUPOBAHHH
3HAHUSIMH [TPH UX
NepeHoce Ha HOBbIE
CUTYAIHH.
YMeThb! OO0yyaromniuiics: He OOyu4atonmiics OOy4atonuiics OO0yyarontuiics
- IPUMEHSATh yMEeT WIH B JEMOHCTPHPYET JEMOHCTPHPYET JIEMOHCTPHUPYET
¢usnko- HEIOCTaTOYHOMU HETIOJTHOE YaCTUYHOE MOJTHOE
MaTeMAaTUICCKUI CTCIICHU YMEET: COOTBETCTBUE COOTBETCTBUE COOTBETCTBUE
ammapar Jis - IPUMEHSATh CIICAYIOIINX CIICAYIOIINX CJIETYFOLITHIX
paccMaTpuBaeMoi ¢usmxo- yMEHUi: yMEHUI: YMEHHI:
TUAPABINYECKOU MaTeMaTHYeCKUHN
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4acTH MEXaTPOHHOW | ammapart Juis - IPUMEHSTh - IPUMEHSTh - IPUMEHSTh
u paccMaTtpruBaeMoin ¢uznKo- ¢uznKo- ¢du3mKo-
pOOOTOTEXHUYECKOH | THApPaBINIECKOH MaTeMaTH4ECKUM MaTeMaTU4ECKUM MaTeMaTHYECKUH
CUCTEMBI. YacTH MEXaTPOHHOW | ammapat IJist anmapar 1Jist anmapar JJis
u paccMatpuBaeMoi paccMarpuBaeMoi paccMmarpuBaeMoi
POOOTOTEXHUYECKOH | THIpaBINYECKON THIPaBINYECKOI THPaBIMYECKOM
CHCTEMBI. YacTH MEXaTPOHHOW | YacTH MEXaTPOHHOW | YacTH MEXaTPOHHOM
u u "
POOOTOTEXHUYECKOH | POOOTOTEXHHUCCKOW | POOOTOTEXHUYECKOM
CHCTEMBI. CHCTEMBI. CHCTEMBI.
Homyckatorcst YMeHust OCBOEHHI, CB00OIHO
3HAYUTEIIbHBIE HO JIOMYCKAITCS orepupyer
OIITNOKH, HE3HAYHTEIbHBIC IprOOpPETEHHBIMHU
MPOSIBISIETCS OLIHOKH, YMCHUSIMH,
HEJI0CTaTOYHOCTh HETOYHOCTH, NPUMEHSET UX B
YMEHHH, 10 Py 3aTpyIHEHUs pU CUTYaLUsIX
noka3aTesieH, AHAJIMTUYECKUX MOBBILICHHOM
oOyuatoruiics ornepanusix, CJIO’KHOCTH.
HUCTIBITBIBAET NepeHoce yMEeHU Ha
3HAYUTCIIbHBIC HOBBEIC,
3aTpyIHEHUS PU HEeCcTaHIapTHbIC
OIIEPUPOBAHHUU CHUTYAI[HH.
YMEHUSIMHU TIPH UX
MepeHoce Ha HOBbIC
CHUTYAIWH.
BJIAETh: OOyuatommmiicss  He | OOywaromuiics B OOby4atormmiics OO0yuaromuiics B
- HaBBIKAMU BIafieeT WM B | HEIOCTATOYHOM YaCTHYHO BIIAJICET: MOJIHOM 00BbeMe
COCTaBJICHUS HEJIOCTaTOYHOM CTEIICHH BIIAJICCT: - HaBBIKAMU BJIaJICeT:
(1)1/131/11(0' CTCIICHU BJIAJICCT - METOAUKaAMH COCTAaBJICHUA - HaBbIKaMH
MAaTEMAaTHYCCKUX - HaBbIKaMH POBCACHUA (1)I/I3I/IKO- COCTaBJICHU S
Mo,ueneﬁ JJIs1 COCTAaBJICHHUA THUIIOBBIX MAaTeMaTHYCCKUX (I)I/ISI/IKO-
OIIMCaHUs q)I/ISI/IKO- TUAPABINYCCKUX Mo,ueneﬁ JJIsL MAaTEMAaTHYCCKUX
THJPaBIUYECKOI MaTeMaTHYECKUX pacyeroB OIUCAHHUS MoJienei s
YaCTH MEXATPOHHBIX | MOJEINeH JIIst THPOMEXAaHUYECKUX | THIPABINYECKON OIUCAHUSI
u OIUCAHUSI YCTPOWCTB U YaCTH MEXATPOHHBIX | THIPABINYECKON
POOOTOTEXHUYECKUX | THUIPABINYCCKOU TpyOOIPOBOOB u 4acTH
cucTeM; YaCTH MEXATPOHHBIX | TEOMETPUYECKUX POOOTOTEXHUYECKUX | MEXATPOHHBIX U
- HaBBIKAMU u ¢buryp CHCTEM; POOOTOTEXHUUECKHUX
paroOHAJIBHOTO pO6OTOT6XHI/I‘IeCKI/IX - HaBbBIKaMH - HaBbIKaMH CHCTEM,
BBIOOpA Mozenu cHUCTEM; palnoHaIBLHOTO palnoHaIBHOTO - HaBBIKAMHU
KHUJKOCTH WJIM T'a3a, | - HaBbIKAMU BBIOOpA MOJIENIN BBIOOpA MOJIENN panMoHaIbHOTO
OHI/ICI)IBaIOHIeﬁ pauoOHAaJIBLHOTO KHUJKOCTH HJIM Trasa, KUJIKOCTH MJIM Tra3a, BBI60pa Mo/JaeiIn
OCHOBHBIC YCPThI BBI60pa MOICIN OHHCLIBaIOIHeﬁ OHPICLIBaIOIJ.[eﬁ KUIKOCTHU UJIM rasa,
HCCIIeyeMOTO KUJKOCTH WJIM Ta3a, | OCHOBHBIE YEPTHI OCHOBHbIE YEPTBHI OIHUCHIBAIOLIEH
SIBIICHUS U BBIOOpA OIUCHIBAIOIEH HCCIIeIyEMOTO HCCIIeIyEMOTO OCHOBHBIE YEPThI
METO/Ia peLIeHUsI OCHOBHBIE YePThI SIBIICHUS U BHIOOpA SIBIICHUS U BHIOOpA HCCIIeTyeMOTO
TIOCTABJIEHHOM HCCIeyeMOTO METO/1a pEeLICHUs METO/1a pEeLICHUS SIBJICHUSI U BBIOOpa

3aJa4u MCXaHHUKH
KUJIKOCTHU U rasa.

SIBIICHHS U BEIOODA
METO/1a PEeIIEHUS
MOCTaBJICHHOM
3a1a9i MEXAHUKH
JKMIKOCTH U rasa.

MOCTaBJICHHOM
3aJ1a9¥ MEXaHUKH
JKMIKOCTH M Ta3a.
OO0yuarommiics
HCIIBITBIBAET
3HAYNUTEJIbHBIE
3aTpyaHEHUS TIPH
MIPUMEHEHUH
HaBBIKOB B HOBBIX
CUTYaLUsIX.

TOCTaBJICHHOMN
3a7la4i MEXaHUKHU
JKUJIKOCTH U Ta3a.
HaBpiku ocBOCHBI,
HO JTOTYCKaIOTCS
HE3HAYUTCIIbHBIC
OIIMOKH,
HETOYHOCTH,
3aTpyAHEHUS IPU
AQHAJTUTUYCCKUX
onepanusx,
NepeHoce YMEHUH Ha
HOBEIE,
HeCTaHAapTHbIE
CUTYAaIlUH.

METO/1a PEIIEHUS
MOCTAaBJICHHO
3aJ1a9¥ MEXaHUKH
JKHIKOCTH U rasa.
CB00OIHO
MIPUMEHSIET
MOJTy9eHHBIE
HaBBIKH B
CUTYaLIUAX
MOBBIIEHHOHN
CJIO’KHOCTH.
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IlIxana oneHUBAHUSA l'[pOMG)KyTO‘lHOi;I aTTeCTallii: 3K3aMCH

[Ixana oreHuBaHUsg

Onucanue

OTJINYHO

BrimonHeHs! Bce BUIIBI yueOHOM paboThl, MPEeyCMOTPEHHBIE yUEeOHBIM
wiaHoM. CTyZIeHT JeMOHCTPUPYET COOTBETCTBHE 3HAHUI, YMEHHIA,
HaBBIKOB IPHUBEJICHHBIM B TaONHUIAX MOKa3aTelsiM, OIepUpyeT
NpUOOPETEHHBIMH 3HAHUSIMU, YMCHHUSAMH, HaBBIKAMH, IPUMEHSET UX B
CUTYaIMsIX TOBBIIIEHHON CIIOKHOCTH, HE HCIBITHIBACT 3aTPyAHEHUI
OpU aHATUTUYECKUX OMNepanusx, MepeHoce 3HaHWW M YMEHHMH Ha
HOBBIE, HECTAHAAPTHbIC CUTYAIUH.

Xopomo

BrinonHeHs! Bce BBl yueOHON pabOoThI, MPEAyCMOTPEHHbIE yUEOHBIM
m1aHoM. CTyJeHT JEMOHCTPUPYET YaCTUYHOE COOTBETCTBUE 3HAHMM,
YMEHH, HAaBBIKOB IIPUBEICHHBIM B TA0JIUIIaX MTOKA3aTENSIM, OIIEPUPYET
MpUOOPETEHHBIMU 3HAHUSIMU, YMEHUSMH, HAaBBIKAMH, TIPUMEHSIET UX B
CUTyallUAX TIOBBIIIEHHON clokHOCTH. [Ipm 3TOM MOryT OBITH
JIOTYIIIEHbI He3HAYUTEINIbHBIE OIIMOKH, HETOYHOCTHU, 3aTPYIHEHUS TIPU
AQHAJMTUYECKUX OIepalusix, NEPeHOCe 3HAHUM U YMEHUN Ha HOBBIE,
HECTaHJAPTHBIC CUTYAITUH.

Y 10BIIETBOPUTEIBEHO

BrinmonHeHsl Bce BUIbI yueOHON pabOoThI, MPEAYCMOTPEHHBIE YUEOHBIM
miaHoM. CTyA€HT JAEMOHCTPUPYET HEMOJHOE COOTBETCTBHE 3HAHMM,
YMEHHI, HaBBIKOB TMPHUBEACHHBIM B TaOlWIax I[OKazaTessMm,
JIOTTYCKAIOTCSl 3HAYUTEJbHBIC OIIMOKH, TPOSBIAETCS OTCYTCTBHE
3HAHUU, yMEHHIA, HABBIKOB IO PATYy MOKa3aTeNel, CTYICHT UCTIBITHIBAET
3HAUUTENIbHBIC 3aTPYyAHCHHUS TP ONEPUPOBAHMM 3HAHUSIMHU U
YMEHHUSAMH MPU UX IIEPEHOCE HA HOBBIE CUTYAIUU.

HeynosnersopurensHo

He BbmonHen oauH wiu Oosnee BHAOB y4yeOHOW  paboThI,
IPEIYyCMOTPEHHBIX Y4eOHbIM IIaHOM. CTYAEHT JEeMOHCTpUpPYET
IOJTHOE OTCYTCTBME WM HEJIOCTaTOYHOE COOTBETCTBHE 3HAHUM,
YMEHUH, HaBBIKOB TMPHUBEJCHHBIM B TaOIuIax IOKa3aTelsM,
JIOMTyCKAIOTCS 3HAYMUTENbHBIE OMIMOKU, TPOSBISETCS OTCYTCTBHUE
3HAaHUH, yMEHUI, HaBBIKOB 1O Py MOKa3aTesel, CTy/IeHT He MOXeT
OTIEpPHPOBATH 3HAHMSAMU M YMEHHUSMH IPH WX TEPEHOCE Ha HOBBIC
CUTYAIHH.

Ikajna oueHMBaHUA TEKYLIEr0 KOHTPOJISA

HanmMeHnoBaHue
KOHTPOJIA
pe3yJIbTaToOB
00y4eHus

[IIkana orteHuBanus Onucaaue

PacuetHo- Otnuuno - Pabota cnana B cpok, | 3aganue Ha PI'P BeiaeTcs Ha mepBoM
rpaduyueckas pacueTHas U rpaduyeckast YacTu | 3aHATUU COOTBETCTBYIOIIETO pa3Jiena
paborta BBITIOJTHEHBI BEPHO, JTN0O JOUCIMIIJIMHBI U CAACTCS 10 OKOHYAHUH

HMEIOTCS HEeIOYETHI, HE M3y4YEeHUSI COOTBETCTBYIOLLETO pa3aena
BJIASTIOIHE HA KOHSYHBIN mucuuiuinabel. PI'P nomkHb! ObITE
pe3yJibTar. BBITIOJTHEHBI U O(DOPMIICHBI B

Xopomio - pacyeTHas 4acTh COOTBETCTBUU C TPEOOBAHUSIMHU
BBINIOJIHEHA BEPHO, B METOJIMYECKUX YKa3aHuh Kadeapol.
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rpadu4ecKoil yacTu ectb
3aMeyaHus

Y I0OBJIETBOPUTEINIBHO - B
pacyeTHO YyacTH ecTh
3aMeYaHusl, METO]] BHIITOJTHEHHS
rpadu4ecKoit yacTu BIOpaH
BEPHBII

HeynosnerBoputensHo - B
pacueTHOi u rpaduUecKoi
4acTaX eCTh rpyOble 3aMeUaHMsl.

7.2 OueHovHbIE cpecTBA

7.3.1 Texymmii KOHTPOJIb
Tumnosoe 3aiaHue Ha pacyeTHO-TpaduyecKylo padoTy

PaccMoTpuM OmopHBIi y3e1 — MOJIIMITHUK CKOJIbKEHHUs, COCTOSIIUI 13 Bana | u BTyJKH 2, B
3a30pe MEXy KOTOPBIMU HAXOJUTCS KHUIKas cMa3ka B Buje Macia NN. Yacrora BpamieHus Baia
n=3000 06/muH., nuametp Bana D=0,1 m, mmpuna Brynku 1=0,12 M, 3a30p 6=0,2 Mm.

OnpenenuTh B yCIOBUSX )KHUIKOTO TPEHUS MOMEHT TPEHUS B oriope MTp B OTEpH MOIITHOCTH
B Heil ANTp.

TunoBble BONPOCHI HA 3alIIMTE PacuyeTHO-Tpaduyeckoii padoThl

1. HanuimuTe v MOsSICHUTE YpaBHEHUE, YCTAaHABIMBAIOIIEE B3AUMOCBSI3b MEXKy ITapaMeTpamMu
COCTOSTHUS (JIaBJI€HHE, TIIOTHOCTD, TEMIIEPATypa) COBEPILIEHHOTO ra3a.

2. 3anMuuTe U MOSICHUTE MEXaHWYECKYl0 (popMy ypaBHEHHUS 3HEPIruu Win 000OLIEHHOIO
ypaBHeHus [{. bepHy M s cTallMOHAPHOTO MOTOKA PeaIbHOW KanelabHOW KUJIKOCTH.

3. Kak uamennrcs yncio PeiitHonpaca Re y moToka skuIKkocTH B MUIUHAPUIECKON TpyOe, eciu
KUAKOCTh OXJIQJAUTh O€3 U3MEeHEeHus pacxoja?.

4 Kakoe IBI>KEHHE JKUJIKOCTH WJTH Ta3a Ha3bIBAIOT OJTHOMEPHBIM, YCTAHOBUBIIUMCS, TIJIABHO
MU3MEHSIOINUMCS?

5.17. AOGcontoTHOE W HU30BITOYHOE NIABJICHUE: OMPEICICHHE, UX B3aUMOCBS3b, €IMHUIIBI
MU3MEpPEHHUS.

Tunosbie BONPOCHI K 3alIUTE JA0OPATOPHBIX padoT

Bonpocsl k 1a6opaTopHoii padote 1

1. HazHauenue apeomerpa.

2. HazHayeHue BUCKO3UMETPA.

3. Tunsl BUCKO3UMETPOB U UX OTJINYUS.

4. Ha3zHaueHue crajlarMOMETpa.

5. Kakum napameTpom xapakTepu3yemcsi TEMIIEpATYpHOE PacIIuPEHHUE KUAKOCTH?
6. Kaknmu mapaMerpamMu XapakTepHU3yeMCsl COKMMAEMOCTb )KHJIKOCTH?

7. Yto Takoe BA3KOCTb KUIKOCTH?

8. Kak n3MeHseTcst BA3KOCTh KaleJIbHON KUIKOCTH IIPHU POCTE TEMIIEPATYPHI?

9. Kak u3mensiercst BI3KOCTh ra3000pa3Ho )KUIKOCTH MPU POCTE TEMIIEPaTyphl?
10. OO6BsicHUTE TPUPOY BSI3ZKOCTH Ta3000pa3HON U KareIbHOU KUIKOCTEH.
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11. Kakum napamMeTpoM xapakTepu3yeTcsl IOBEPXHOCTHOE HATsKEHUE )KUIKOCTH? Kakue ennHuLbI
U3MEpEHUs Y ATOro napamerpa?

12. Kak u3MeHsieTcst BA3KOCTh KareJlIbHON KUAKOCTH IIPU POCTE JIaBJICHUS?

13. Kak u3MeHseTcst BA3KOCTh ra3000pa3HOM KUIAKOCTH TIPH POCTE JIaBJICHUS?

14. Kak u3MeHsieTcst INIOTHOCTh KUIKOCTH MPU POCTE TEMIIEpaTyphl?

15. Kak u3MeHsieTcst IOTHOCTh KUAKOCTH IPU POCTE JaBICHUA?

Bomnpocs! k 1adbopaTopHoii padore 2

. Uto Takoe JaBiaeHue KUAKOCTH?

. [lonsiTe N30BITOYHOTO AABIICHUS.

. [oHsiTHIE aOCOMIOTHOTO JTABJICHMS.

. IlonsiTue Bakyyma.

. Kakue mpuOopsl HCHIONB3YIOT /1J1st U3MEPEHHSI U30BITOYHOTO JaBICHUS?

. Kakue npubopsl uCONIB3YIOT A U3MEpEeHHs a0COMIOTHOTO IaBIeHUs?

. Kakue npubopbl HCTIONB3YIOT [IJIs1 U3MEPEHUS BaKyyMETPUUECKOTO J1aBJICHUS?
. Kakue mpubopsl uCONB3YIOT A U3MEPEHHUsI Nepenaia JaBieHui?

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

11. Mosxet nu abcomoTHOE AaBjieHHe ObITh oTpuliateabHbIM? [Touemy?

12. Moxet a1 u30bITOYHOE JaBJIeHHUEe ObITh OTPUIATEEHBIM?

13. 3anumure popmyity nepeBoaa eaquHUL MM.pT.cT B I1a.

14. Kakue equHUIBI U3MEPEHUS AABICHUS CYILIECTBYIOT?

O 00 1N DN K WN —

Bomnpocs! k 1adopaTopHoii pabore 3

. IlonsTue nomns nmapamerpa.

. UTo Takoe cpeaHsist 10 CeYEHUI0 CKOPOCTh? 3aueM BBEIEHO ITO NOHATHE?

. Uro Takoe pacxos KHUAKOCTU?

. EnnHuIp! u3smMepeHust MaccoBoro, 00beMHOT'0 U BECOBOT'O PacX00B XKHUIKOCTH.

. 3anumuTe popMyiy pacuera 00bEMHOI0 pacxo/ia Mo CpeiHeN M0 CEYEHHUIO CKOPOCTH

. 3anummre GopMyiTy MOIIHOCTH MOTOKA.

. Kakumu napameTrpamu xapakrepu3yercs OTOK B HOPMaJIbHOM CEYEHUH?

. IloHsiTE HOPMAJILHOTO CEYEHHUS.

. Kakue pexumbl ABMKEHUS KUAKOCTU CYIIECTBYIOT?

10. OxapaxkTepu3yiTe JJaMUHAPHBIN MOTOK KUIKOCTH.

11. Oxapaxrepusyiite TypOyJI€HTHBIN MOTOK KUAKOCTH.

12. 3anumure Gpopmyny uucna Pelinonbica.

13. 3anummre GopmMyIry IOJHOTO HAMIOPA B CEUEHUH.

14. 3anummure ypaBHeHHe bepHysun A1 MOTOKa MEXY ABYMSI HOPMaJIbHBIMH CEUEHUSMH.
15. Kakue cnaraemple ypaBHEHHS] bepHYIUIN OTPAKAOT YAECIBHYIO MOTEHIIMATIBHYIO SHEPTHIO
OoTOKa?

16. Kakue cnaraemble ypaBHEHHS] bepHYIUIN OTPaKaIOT yACIbHYI0 KHHETUUECKYIO SHEPTUIO
OoTOKa?

17. Yto 3HauuT yAenpHas S3HEprusi? Y IeNbHON YeMy SIBJISIETCS SHEPTHs, KOTJa pedb UIET O Harnope?
18. MoseT 1y NOJIHBIN Halop NpUpacTaTh BAOIb noTtoka? [louemy?

19. MoxeT a1 rupoCcTaTUYECKUI HAaNop npupactars BoJb noroka? Ilouemy?

O 0 1N DN K W —

Bonpocs! k 1a0opatopHoii padore 4

1. 3anumuTe GpopmMyiTy pacdera MoTeph Hamopa Ha MECTHBIX COMPOTHUBIICHUSX.

2. 3anumute GopMyIly pacueTa MoTepb Hamopa o JUIMHe.

3. ®yHKIMENH KaKuX apaMeTpoB ABISETCS KOOPGUIUEHT TUIPaBINIECKOTO CONMPOTUBIEHNSA?
4. OyHKIMeH KaKuX mapamMeTpoB sABJIseTcst K03()(GUIMEHT THIPaBINUYECKOro TPEHUs?
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5. CKOJIBKO YCTIOBHO 30H THIPABIMYECKOTO COMPOTUBICHUS MOKHO BBIJCIUTD?

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 TypOyJIEeHTHOM MOTOKE?

9. 3anumute Gopmyiy uid pacuera K03(pPUIIMEHT rUApaBINUYECKOro TpeHus B 1 30He
COIIPOTHUBIICHUS IS TPYO KPYTIJIOTO CEUEHUSI.

10. 3anummre Gopmyny brnaszuyca.

11. 3anummre dpopmyy A pacueTa KOAPPHUIMEHT THAPABINIECKOT0 TPEHHS B 5 30HE
COTIPOTUBIICHUS AJIsl TPYO KPYTJIOTO CEYESHHUS.

12. Kak onpenenuTs 30Hy COTPOTUBIICHUS?

13. Banummre GopmyIibl s pacyeTa rpaHull 30H COMPOTUBIICHHUS ISl TPYO KPYTJIOrO CEUYEHHUS.
14. Kak onpenensieTcst HoTeps Haropa Mnpu BHE3amHOM paciuupenuu (teopema bopna-Kapno).

Bomnpocsl k 1a6opaTopHoii padoTte S

. B uem cocTout otnuure TUHAMHYECKUX KOMIIPECCOPOB OT OOBHEMHBIX?

. [lpuBenure 3-4 npumepa TMHAMUYECKUX KOMIIPECCOPOB.

. [lpuBenute npumeps! 3-4 00BEMHBIX KOMIIPECCOPOB.

. OnmmuTe pabouuii mporece KoMIpeccopa, KOTOpOro Bbl H3YYHIIH Ha JaHHOW padoTe.
. HazoBuTe ocHOBHBIE paboure 4acTu 3TO KOMIIpeccopa.

. Kak paccuutbiBaeTcst ero npou3BoAUTEILHOCTD?

. KakoB cpeanuii KII/[ Takoro kommnpeccopa?

. HazoBuTe nprMeps! NpUMEHEHUsI KOMIIPECCOPOB TAKOT'O TUIIA.

01NN P W —

Bomnpocsl k 1aGopaTopHoii padote 6

1. B yem cocToUT OTIAMYME JUHAMHYECKUX HACOCOB OT OObEMHBIX?

2. l[lpusenure 3-4 npumMepa TMHAMHUYECKHX HACOCOB.

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

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

6. Kak paccunTsiBaeTcs €ro mpon3BOIUTEIHOCTh U MOIIHOCTh?

7. Kakos cpennnii KIIJ] Takoro Hacoca?

8. OT yero 3aBUCUT NoJa4a 00BEMHOT0 Hacoca?

9. Hapucyiite xapakTepuCTUKy 00bEMHOT0 Hacoca.

10. Kak uzmensieTcst mojaya 00beMHOTO HAacoca MpU POCTE JIABJICHUS U TTOYeMy?

Bonpocsl k 1a6opaTopHoii padote 7

1. HazoBuTe THIIBI THAPABINYECKUX LIUIMHIPOB

2. HazoBuTe THIBI THEBMATUYECKUX IIMJIMHIPOB.

3. HazoBUTE OCHOBHBIE TEOMETPUUYECKUE TTAPAMETPHI THIPABINYECKUX U THEBMATHUYECKUX
LUJIMH]IPOB.

4. Kak paccunrtath 3(ppeKTUBHYIO CUITY THUPO- U ITHEBMOIIMIIMHIPA.

5. YeM orpaHuuY€HO MPUMEHEHNE THEBMOLIWIIMHPA OJJHOCTOPOHHETO AEUCTBUA?

6. 3anumuTe GopMyiy pacyeTa CKOPOCTH MOPUIHS TUAPABINYECKOTO IUIMH]Ipa PH U3BECTHOM €ro
TEOMETPUH U PACXO/E. MOCTYIAOIIEM B IIOPIIHEBYIO IIOJIOCTD.

7. 1711 4ero NpUMEHSIFOTCS TOPIIHEBBIE KOIbIA?

8. J17151 4ero Hy’kKHO IpsI3eChEMHOE KOJIbLIO?

9. Yto Takoe BpeIHbI 00beM MTHEBMAaTHUYECKOTO HUIHH Ipa?
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7.3.2 IIpoMe:xyTOUHASI ATTECTAIUSA

BOHpOCLI K 3K3aMEHY

OIIK-1 [IpuMeHSATH ecTeCTBEHHOHAYYHbIE U 001IleHHKeHEePHbIe 3HAHMSI, METO/IbI
MaTeMaTH4YeCKOr0 aHAJIN3a U MO/AeJIMPOBAHUSA B NPO(PeCCHOHAIBHOI 1eATeJTbHOCTH

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

2. HanpspkeHHOE COCTOSIHUE JKUKOCTH.

3. OcHOBHBIE (U3HYECKUE CBOMCTBA JKUIKOCTEH (IUIOTHOCTH, YIEIbHBIM BEC, BA3KOCTb,
C)KMMAaEeMOCTb, TEMIIEPATYPHOE PACIIMPEHUE, PACTBOPUMOCTb, MCIAPSEMOCTb, NOBEPXHOCTHOE
HATSHKEHHE, TEIUIONPOBOIHOCTb, TEIIOEMKOCTD).

4. Teopus nogo0us1, KPUTEPUH 1O100USI.

5. TlonsiTue naBieHMs], IIKAIbl U3MEPEHHUS U HU3MEPUTEIbHBIE MPUOOPHI (ITBE30OMETP,
PTYTHBII MaHOMETpP, OAPOMETP).

6. luddepenunanbHoe ypaBHEeHUE CTaTUKH (Diinepa).

7. OCHOBHOE ypaBHEHUE I'UAPOCTAaTUKH, 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 OIHOMEPHOTO MOIX0a PEIICHUS 334 THAPOIMHAMUKH.

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

13. Cuna gaBieHust CTpyu Ha CTEHKY.

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

15. YpaBHEHUE KOTUYECTBA ABUKECHUSI.

16. YpaBuenue bepnymm (TeroBasi 1 MexaHUYecKass (POPMbI MAaTEMaTUYECKOMN 3aIKCH,
reoMeTpHYecKas HHTEPIpPETAIIHs).

17. PesxnMBI TeueHHus KaneJIbHOMN JKUIKOCTH, unciao PeltHomb ca.

18. Bujsl conpoTuBieHuil, onucanue (B yCIOBUSAX BHEITHEH U BHYTPEHHEH 3a71a4un).

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

20. [ToTepu Hanmopa B MECTHBIX CONTPOTUBIICHUSIX.

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

22. Acteuenne )XUIKOCTH Yepe3 NMINHAPUIECKUI HacaOK.

23. 3aromiieHHOe HCTeYeHHE (MCTEUEHHE MO YPOBEHB ).

24. Tpu 3agaun Ha pacyeT MPOCTOro TpyooIpoBoa.

25. Pacuer cinoxHbIX TpyOOIPOBOIOB.

26. PacueTr ruIpocUCTEM C HACOCHOM NOJIa4eH KUAKOCTH.

27. I'mnpaBnnyueckuid yaap.

28. OCHOBHbIE XapaKTEPUCTUKHU Ta30BOTO MOTOKA.

29. OcHOBHBIE YpaBHEHHMS Ta30JMHAMUKU (ypaBHEHHE HEpa3pbIBHOCTH, YypaBHEHUE
MenneneeBa-Knanelipona, ypaBuenue bepHyiuim, ypaBHeHHE KOJIMYECTBA IBHKEHUS ).

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

31. TlonsTHe THUAPOMAIIWHBI, OCHOBHBIE OINpEAENeHUs, KiIacCHU(HUKAIMA, TEeXHUYECKHE
MOKa3aTesIn paOboTHI.

32. IloHsATmMe THUAPO- U IHEBMOINPUBOAA, OCHOBHBIE ONIPEIEIICHUS, TEXHUYECKUE
MOKa3aTeJIn paOboTHI.



