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PABOYAS IIPOTPAMMA YYEBHOM JUCITATIINHBI
Iunpasnuka
Cremuanasnocts 20.05.01 IMoxkapHast Ge3onacHoCTb
Cremmarmzarpst «l IpodunakTika 1 TyleHHe NPUPOIHBIX II0XKAPOB)
®PopMa NOATOTOBKH OYHAS

Kype 3 cemectp 5

JiekLmH 36 vac.

TpaKTHYeCKHe 3aHsTHs 36 vac.

nabopatopHble padoTsl 0 yac.

B TOM umcJIe ¢ ucronb3oBanreM MAO jek. 18 /mp. 12/1a6. 0 yac.
BCETO YacoB ayJMTOPHON Harpy3ku 72 dac.

B TOM 4HcIIe ¢ ucnonas3oBanreM MAO 30 yac.
camocTosTeNTbHas paboTa 72 vac.

B TOM YHCJIC HA TIOATOTOBKY K 9K3aMeHy 45 Jac.
KOHTPOJIbHBIE paboTh 0

KypcoBasi paboTa/KypcoBO# IPOEKT — He TIPETyCMOTPEH
3a4eT - He NPeyCMOTPeH

9K3aMEH 5 CEMECTP

PaGoyast mporpamMma COCTaBJIeHA B COOTBETCTBHM C TpeOOBaHMAMHU (heiepabHOrO roCynapCTBEHHOIO
06pa3oBaTENBHOTO CTAaHAApPTa BBICIIEr0 O0Opa30BaHMs, YTBEPXKJIEHHOro IpHKasoM MuHHCTEpPCTBA
obpaszoBanus U Hayku PO ot 17.08.2015 Ne 851

PaGouas mporpaMma IUCIMILUTHHBL 00CY>KIeHa Ha 3acefaHuH Kadeapbl 6€30MaCHOCTH B YPE3BbIYANHBIX
CHTYAIUsX ¥ 3aI|ThI OKPYKatowen cpemnpl, mpotokon oT 14.06.2016 r. Ne 10.

Cocrasurens: crapmui npenogasaress [lananun ALA.



Oo0opoTHas cTopoHa TUTYJABHOrO Jucta PITY /[

I. PaGouas mporpaMma nepecMOTpeHa Ha 3aceJaHNH Kadeapbl:

IIpoTokoin oT « » 20 1. Ne

3aBeayrontuii kadeapoit B.1. TletyxoB
(moammcp)

I1. PaGouyasi mporpaMmMa nepecMoTpeHa Ha 3aceaHu Kadeaphl:

IIpoToxom ot « » 200 1. Ne

3aBeayronuii kadeapoit B.1. IletyxoB
(moamucs)




AHHOTAIMS

JlucuuIiuinHa npeaHa3sHadeHa Julsd CHEUHaIMCTOB CIEHHAIBHOCTH  20.05.01
«Iloxkapnass ©Oe3omacHocTb» crnenuanu3auus «lIpoduiaktuka u  TyleHue
IPUPOIHBIX TMOXkapoBy». JlucuumnmHa «['mapaBinukay SBIAETCS AUCHUIUIAHOU
0azoBoit yactu bnoka 1 Jucuumiaua (Momyrnei) (cormacHo yuyeOHOMY IUIaHy —
b1.5.20). O0miast Tpy10€eMKOCTh OCBOCHHS JUCIUILIMHBI COCTaBIISIET 4 3a4ETHBIX
enuHaUIBI, 144 yaca. Y4eOHBIM ITAHOM MIPETYCMOTPEHBI JIEKIIMOHHBIE 3aHITHS (36
4acoB), MpakTHUecKkue 3aHaTus (36 4yacoB), camocTosiTeabHas padora (72 vaca, B
TOM YHCJI€ Ha OJTOTOBKY K AK3aMeHy 45 yacoB). JMCIUIUIMHA peaiu3yeTcs Ha 3
Kypce B S cemectpe. Popma KOHTPOIIS — IK3aMEH.

ConepxaHue AMCHMIUIMHBI OXBATBIBAET CJEAYIOIIUA KPYr BOIMPOCOB:
OCHOBHbIE (PU3MYECKHE CBOMCTBA JKUIKOCTEM M Ta30B; THAPOCTATUYECKOE
JIaBJICHUE U €r0 CBOMCTBaA; Au(QepeHnanbHble ypaBHEHU paBHOBECHUS Diiepa;
OCHOBHbBIE€ ypaBHEHUsI THApPOCTaTHKU; ypaBHeHUs Habe — CTOKCa; 0JIHOMEpHOE
JBUKEHUE HEC)KMMAEMOW >KHMJIKOCTH;, YypaBHEHHE bepHyiu; pacyeT HpoCThIX
KOPOTKUX TpYOONPOBOJOB; pPAaCUET CIOXKHOTO Pa30OMKHYTOro TpyOONpoBO/a;
TUAPABINYECKUNA yaap B TpyOax.

Henp aMCOMIVIMHBI UW3y4YEHUE 3aKOHOB PABHOBECHS U JIBHIKCHHS
KUJKOCTEN M ra3oB U MPUMEHEHUE 3THX 3aKOHOB K PEIICHUIO PA3JIMYHBIX 3ajad
WH)KCHEPHOW TMPAaKTUKH U, B YaCTHOCTH, B OOJacTM BOJOCHAOXKEHUS U
BOJIOOTBE/ICHUSI HACEICHHBIX MECT.

3anaveil U3y4yeHUs TUCIMIUIMHBI SBISETCA:

- U3y4YEHUE OCHOBHBIX 3aKOHOB, JIEHCTBYIOIINX B KHUIAKOCTIX, HAXOAIINXCS
B COCTOSSHHUM TIOKOS (OTHOCHUTEIBHOTO M aOCOJIOTHOTO) U B JBIXKYIIMXCA
KUIKOCTSX;

- U3YYEHUE OCHOBHBIX PACUETHBIX 3aBUCUMOCTEHN, METOJOB U TEXHOJIOTHIA,
T'UIPABIMYECKOTO pacuera CUCTEM MOXKAPHON TEXHUKHU.

JUis yCIenmHoro M3ydeHus: NUCHUIUIMHBL «['uapaBivka» y oO0ydaromuxcs

JOJIDKHA OBITH C(I)OpMPIpOBaHa ciacayromas nmpeaBapruTCiibHass KOMIICTCHIHA:



- CHOCOOHOCTP K CaMOpa3BUTHIO, CaMOpEATHM3AINH, WCIIOIh30BAHUIO
TBOpYeckoro noreHimana (OK-7).

B pesymbrare wm3yueHus J@HHOW AWCIUIUIMHBI y  OOyYaroniuxcs
dopMupyroTcs  cleaymomme — OOHIeKYJIbTypHbIE W MpodecCHOHATbHBIC

KOMIICTCHIINU.

Kon n
¢popmynupoBka Jrtanbl GopMHPOBAHUS KOMIIETEHIUH
KOMIEeTEeHUHH

OCHOBHBIC NPHHIIUIEI, 3aKOHBI U KaTeropuu (GpuiIocoPCKuX 3HAHUH B MX

OK-1 cnocoOHOCT K | 3pger .
JIOTHYECKOM METOCTHOCTH U MOCIIEI0BATEIEHOCTH

a0CTpaKTHOMY

MBIIIIEHUIO, ymeeT pewars 3a1auu, TpeOyore HaBBIKOB a0CTPAKTHOTO MBIIIJICHUS
aHajIn3y, CHHTE3y BIIA/ICET METOaMHF aHAN3a ¥ CHHTE3a.

IIK-17 cnocoGHOCTH sHaCT onacHsle GakTopsl noxapa (ODIT), Bo3HUKAIOLINE IPH TYIIECHUN
OpraHU30BBIBATH NoXxapoB, TpedoBanus no oxpane tpyaa (OT).

TYIICHHE [10KapOB

Pa3INYHBIMU

METONAMH 1 yMeer NPUMEHSTH CHEHUAIBHYI0 IOXKapHYI0 TEXHHUKY W 000pyaoBaHUE,
criocoGamu, IpesHa3HaYeHHBIM 0 TYIICHHUS IT0KapoB

OCYLIECTBIISITH

aBapuitHO-

criacaTcCiibHBIC U

APYTHUC HCOTIIOXKHBIC
pa60T},1 pH BITATICET CIICOHUAJIBHON MOXXAaPHOU TCXHUKOU U O60py,Z[OBaHI/IeM, peaAHa3HaYCHHBIM

JTUKBUIAIIAH 0 TYIICHUS TTOKapoB

nocneacteuii UHC

Jlnis popMupOBaHUs BBILIEYKa3aHHOW KOMIETEHLIMH B paMKaxX JUCLUILIAHBI
«['mapaBinkay NPUMEHSIOTCS METOAbl HMHTEPAKTUBHOTO OOY4YEHHUs: JIEKIIUA-

AUCKYCCUs, TPYIIIIOBAA KOHCYJIbTAIIUA.



I. CTPYKTYPA U COAEP) KAHUE TEOPETUYECKOUN YACTHU KYPCA
36 yacoB, u3 HUX 18 YacoB ¢ UCMOJIB30BAHNEM METOAA HHTEPAKTHBHOIO

Oﬁy‘leHI/IH JEKIUA-AUCKYCCHUA

Tema 1. BBoanble cBeaeHus. OCHOBHbIE (PH3HMYECKHE CBOMCTBA
JKHAKOCTel (2 yaca)

[IpenMer ruapaBIUKU (TEXHUYECKON THUIPOMEXAHUKHU KUAKUX Cpex).
[IpuMepbl THAPOMEXAaHWYECKUX 3aJad M3 oOTpacier TexHuku. Kparkue
VUCTOPUYECKHUE CBEJCHHUS O PA3BUTUU HAYKH.

OOBeKT u3yueHus, (PU3NUECKOe CTPOCHHE KHUAKOCTEH W ra3oB. Mojenn
CIUIOLIHOM cpeibl. OCHOBHBIE (PU3MUYECKUE CBOMCTBA: CKUMAEMOCTh U
TEMIIEpAaTypHOE pAaCIIUpPEHUE, TEKY4YEeCTh, BA3KOCTb. PacTBOPUMOCTH Ta30B B
KUIKOCTAX, KHUIEHUE, KaBuTauusa. HeHpoTOHOBCKHE KUAKOCTU. (OCHOBHBIE
(bU3UKO-MEXaHUYECKHEe CBOWCTBA pabOuYuX JKUIKOCTEH, TMPUMEHSIEMBIX B
TUAPONIPUBOIAX TEXHOJIOTUYECKOTO 000PYIOBAHHUS.

Tema 2. 3aK0oHBI 1 YPaBHEHHS THAPOCTATUKH (2 yaca)

Cuibl, AeCTBYIONIME B XKUAKOCTAX. JlaBleHHE B TOYKE M €ro CBOKCTBA.
Huddepenunanbable ypaBHEHUS paBHOBECHS )XUIKOCTH (ypaBHeHus JI. Ditnepa) u
ux uHTerpaisl. [loBepXxHOCTH paBHOTO JaBlieHUs. AOCOIIOTHBIM U OTHOCUTEIbHBIN
NOKOM XUAKUX cpell. OCHOBHOM 3aKOH TMJIPOCTATUKH; PaclpeleieHUE JaBICHUS B
MOKOSIIIEICS )KUAKOCTU. AGCOIIOTHOE U MAHOMETPHUUYECKOE JIaBieHus. BakyymM.

Tema 3. Cuiibl THAPOCTATHYECKOIO JAaBJieHNs (2 yaca)

OnpeneneHre Cuil  JABJIEHUS IOKOSIIEHCS Cpeapl Ha IUIOCKHE H
KPUBOJIMHENHBIE TOBEPXHOCTH. OCHOBBI TEOPUH IUIABAHUS TEJL.

Tema 4. OcHOBBI KHHEMATHKH (2 yaca)

Knaccudukanus BumoB naBmkeHus. J[Ba meToma omnwcaHusl JBWKCHUS
#uakocTu. [ToHsiTue o nuHUsAX U TpyOKax Toka. Pacxona aneMeHTapHO# CTpyWKHU U
pacxoJ 4epe3 IMOBEPXHOCTb. [ MApPABIMYECKHE 3IIEMEHTHI IIOTOKA. YPaBHEHHE
HEpa3pbhIBHOCTU (CIUIOMIHOCTH) JUISl SKMAKOCTHM M Ta3oB. OOmmii xapakrep

JABUXKCHHUA U I[C(I)OpMaHI/Iﬁ KUAKUX YaCTHUIL, PA3JIOKCHHUC CIIOKHOI'O ABMIKCHHUS HaA



COCTaBIISIOLIUE; BUXPEBOE U O€3BUXPEBOE (IIOTEHIIUAIBHOE) IBUKEHHUSL.

Tema 5. 3aKoHbI 1 YpaBHEHHSI JUHAMMKH KHJKOCTH (2 4yaca)

Mopnenp wnaeanbHOM (HEBS3KOWM) JKUIAKOCTU. YpaBHEHUs Oiliepa U HUX
UHTETpaJIbl JJIs Pa3IM4YHBIX CilydaeB ABMWKEHUsA. uddepeHunanbHble ypaBHEHUs
HEPa3pbIBHOCTH.

Tema 6. YpaBHenue BepHy M Ui 3J1eMEHTApPHOW CTPYHKH BS3KOM
*KHJIKOCTH (2 yaca)

YpaBuenue JI. bepHymm [ 2JIEMEHTApHOM CTPYMKM  HEBS3KOU
HEC)KUMAEMOHN JKUJKOCTH IIPU YCTAHOBUBLIEMCS ABWKCHUU. DHEPreTUYECKas U
TMIPABINYECKass WHTEpIpeTauus ypaBHEHUs DbepHyulM [ 3JIeMEHTapHOU
CTPYMKH.

Tema 7. OpHomepHass MojAeJb M TMpPHUBeJeHHMEe K Heill IJIaBHO
U3MEHSIIOIIMXCHA TedeHMil. YpaBHeHue BepHysim s moroka »Kuakoctu (2
yaca)

OnHoMmepHass MoJenb W IPUBEICHUE K HEH IUIaBHO W3MEHSIOLIUXCS
tedeHuii. OO6o6menne ypaBHenus bepaymm. Koaddumment Kopuonmca.
Meroavka NIpUMEHEHUS ypaBHEHUS bepHYJUIN I TOTOKA BA3KOM JKUJIKOCTH.

OO6mrast wHTErpanbHas ¢GopMa ypaBHEHUN  KOJIMYECTBA  JIBHDKCHHUS
(YpaBHEHHE NMITYJIbCOB) © MOMEHTA KOJIMYECTBA JABUKECHUS.

Tema 8. Teopusi pazmepHocTei 1 moaoous (2 yaca)

Meron  anaimsza  pasmepHocten.  Ilm-teopema.  I'eomerpuueckoe,
KMHEMAaTU4eCKOoe U JUHamMuueckoe noaodus. Mcmosib30BaHHE COBPEMEHHBIX
MaTEMaTUYECKUX U BBIYMCIHMTEIBHBIX CcpeAcTB. Pusznueckue mouenu. Kpurepun
rUApOMEXaHn4eckoro 1oaobus. OCHOBHBIE TMpaBujia THAPOMEXAHUYECKOTO
MOJEJIMPOBaHUS.

Tema 9. OcHOBHOe ypaBHEeHHE PABHOMEPHOI0 ABUKeHHUd (2 yaca)

['unpaBnuueckue  CONpOTHBICHUA, UX  (usMueckas mOpupoga U
kiaccudukanus. OCHOBHOE ypaBHEHUE paBHOMEpHOTo JBrxkeHus. [lorepu Hamopa
0 JITMHE; OCHOBHAS (hopMyIia.

Tema 10. Pe:xxuMbl ABMKeHHS SKUAKOCTH (2 yaca)



Onbitel PeiiHonbaca. PexxuMbl IBUKEHUS KUAKOCTH. UHCIO UM KpUTEpUi
Pentnonppca.

JlamuHapHBIA MOTOK B TpyO€ M IpHUBENEHUE €ro K OJHOMEPHOM MOJEINH.
3aKOH pacnpeneneHuss CKOPOCTENM M KacaTEJbHBIX HAIPSIKEHUM IO CEYEHUIO.
Pacxon wu cpemnssi ckopocth moToka. Koaddumuent Kopuommca. 3akon
ruApaBinyeckoro conporuBnenus. Koaddumuent lapcu A.

Tema 11. TypOyjeHTHbIN PpeKUM [ABHKEHHUS JKHAKOCTH (2 4yaca)
TypOyJIeHTHOCT, M €€ OCHOBHBIC XapaKTEPUCTHKU. TypOyJeHTHOE TEUeHUE B
TpyOax, ¢usmyeckas npupojaa TypOYyJIEHTHBIX HAMpPSHKEHUH U MX MPEICTaBIICHUE
Ha OCHOBE NoJyaMnupuueckux Tteopuil. CTpykTypa TypOYJEHTHOTO MOTOKAa B
TpyOe. KacarenbHbie HampspDKEHUS. 3aKOHBI PACTPEICICHHS CKOPOCTEH W
CONPOTHUBIICHUE TPHU TYpOYJIEHTHBIX TeUeHUsIX B TpyOax. [lorpaHuyHbIN CIOM.
['wapaBnuyecku TriIagkue U LIEPOXOBAaThie  MOBEPXHOCTU. JlaHHBIE O
TUAPABINYECKOM KOd(purmenTe TpeHus. 3aKOHbI COMTPOTUBIICHHUSI.

Tema 12. MecTHbIe THApPaBJINMYECKUE CONPOTHUBJIEHN (2 yaca)

MectHbie  ruapaBmuueckue  conmportuBieHus. OcHoBHas — dopmyda.
3aBUCUMOCTh KO3(PhUIIMEHTa MECTHOTO COMPOTUBIIEHUs OT uucia PeitHonbaca u
FEOMETPUYECKUX TMapaMeTpoB. YacTHble BHABI MECTHBIX COMNPOTUBIICHUIA:
BHE3AITHOE paclIupeHue, BXo B TpyOy, nuddy3opsl. B3aumHoe BIHsIHUE MECTHBIX
conpotuBieHUi. [ToHATHE 00 YKBUBAJICHTHOM JIJTUHE.

Tema 13. UcTeueHne KUAKOCTH 4Yepe3 OTBEPCTHA M Hacaaku (24aca)
HcreueHne )KUIKOCTH Yepe3 MAJIOEe OTBEPCTUE B TOHKOM CTEHKE MPU MOCTOSHHOM
Y IIEpEMEHHOM Hanope. McTteueHune :KUAKOCTH YEPE3 HACAIKU.

Tema 14. Pacuer TpyOONpPOBOAHBIX cHCTEM (2 4aca)

[Ipoctbie TpyOOMpoOBOABI. XapaKTEpUCTUKUA TpyOompoBoaoB. CloxKHbIE
TpyOOTIPOBOIBI: TIOCICOBATEIHFHOE COCIMHEHUE TPYyOOIPOBOOB; MapaJlIeIbHOE
coenuHEeHHE TPyOOrpoBonoB. [loTpeOHBIN U pacmonaraeMpie Hamopbl. PaGouas
Touka. TpyOompoBOJbl € TMEpEeMEHHBIM pacxogoM 1o nyTH. [IpuMeHnenue
COBPEMEHHBIX MATEeMaTUYECKUX M BBIUMCIHUTENbHBIX CPEACTB [JIsi PEUICHUS

HHXXCHCPHBIX 3aj1a4.



Tema 15. CuioBoe BO3aelCTBHE TMMOTOKA HA HENMOABHMKHYI) M
ABUKYINYIOCH mperpany (2 yaca)

BozneiictBue ctpym Ha TBepabie mperpanbsl. OOTeKaHue TeN >KUIKOCTHIO.
[TogbemHas cuiia 1 cuia J1I000BOro conportusiieHus. [ uapoTpancnopT.

Tema 16. OgHoMepHOe HeyCTaHOBHMBINIEeCS] BHKEHHE HEC:KHUMAEMOW
JKUJAKOCTH (2 yaca)

['unpaBnuyeckuid ygap B TpyOax, ¢opmyna XKykosckoro. I[lonsitue o
BOJIHOBBIX MPOILIECCAX B TUIPOMATUCTPANISIX TUIPONPUBO/IOB.

Tema 17. 'magponpusoa (4 yaca)

O6mume cBeaeHust o ruaporpuBoge. Knaccubukanus ruaponpuBoioB MO
XapakTepy ABUKEHUS BBIXOJIHOTO 3B€HA U IPYTUM IIPU3HAKAM.

Cxewmsbl rugporpuBoga. CxeMbl THAPONPUBOAA 3aMKHYTOM U Pa3OMKHYTOM
IUPKYJISIITAH, C TPOCCETBHBIM U 00BEMHBIM PErYJIMPOBAHUEM.

OneMeHThl  THApomnpuBoja  (0OBEMHBIE  HACOCHI,  THUIPOJBUTATENH,
ruapoanmnaparypa, QUIbTPbl, THAPOAKKYMYJISTOPBI, TUAPOIHHUM). banaHc

MOIITHOCTH. Paboyas KUIKOCTb.

II. CTPYKTYPA U COJIEP’)KAHUE MPAKTUYECKOM YACTHU KYPCA
IIpakTudeckue 3austus (54 yacos)
[IpakTrueckue 3aHsATHS (36 yacoB, U3 HHUX 12 4YacoB C HCIOJIb30BAHHEM

METO/IOB aKTUBHOTO OOYYEHHUS - IPYINOBas KOHCYJIbTAIK).

3aunstue 1. OcHOBHBIE (U3HUECKUE CBOMCTBA )XUAKOCTEH (2 Jac).

[Inan 3ansTH:

1. Kpatkue TeopeTrdeckue cBeeHUSI.

2. 3HAKOMCTBO C €IUMHHUIIAMU M3MEpPEeHHUS (PU3HYECKUX CBOMCTB
)kunakoctent B cucteme CU.

3. Pemenre 3agaun mo onpeaeneHnto TUIOTHOCTH U BSI3KOCTH JKUIKOCTH;
MOCTPOCHHUE TPaPUKOB 3aBUCUMOCTH KMHEMATUUECKON BA3KOCTU OT TEMIIEpaTyphl

JJI1 pa3JIMIHbIX )KHI[KOCTeﬁ.



4. OO6cykaeHue pe3ysibTaToB U HKCIPECC-OMPOC MO TEME 3aHITHS.

3austue 2. Pacnpenenenre THAPOCTATHYECCKOTO JABJICHHS B TOKOSIICHCS
KUJKOCTH (2 Jac).

Il1aH 3auaTud:

1. Kparkue TeopeTudyeckue CBECHUS.
2. OCHOBHOM 3aKOH THAPOCTATUKH.
3. Pemenne 3amaun o onpenencHUo abCOMIOTHOTO JaBICHUS B COCYIE,

HCIIOJb3Yys MMOKAa3aHUC JABYXKHUIAKOCTHOI'O U- o6pa3Horo MaHOMCTpaA.

4. OO6cy>kaeHue pe3ysibTaToB U HKCIPECC-OMPOC MO TEME 3aHITHS.

3ansaTue 3. OnpeneneHue Cuil AaBJICHUS MOKOSIIECHCS Cpelbl Ha IUIOCKUE
MOBEPXHOCTH (2 yac).

[Inan 3ansaTus:

1. Kpatkue TEOPETUYECKUE CBEJICHMUSI. [TocTpoenue )11{0) o
O0TOOpaKAOIIKE paclpeiesieHre JaBICHUS KUIKOCTH Ha IOCKHE TTOBEPXHOCTH.

2. PaccmoTrpenue rpadoaHamMTHYECKOT0 METOJa JUIsl  ONpeaeieHUs
CHUJIbI TUJIPOCTATUYECKOTO TABJICHUS HA IIOCKUE TTOBEPXHOCTH.

3. Pemienune 3amau nmo ompeaesieHUE CUII JABJICHUS MOKOSIIIEHCS Cpebl
Ha MJIOCKHUE MOBEPXHOCTH AHATUTHYECKUM U rpadOaHAIUTUUECKUM METOIaMH.

4. OO0cykaeHue pe3yIbTaToB U AKCIPECC-OMPOC MO TEME 3aHITHS.

3ansatue 4. OnpeneneHue CUJI JaBJICHUS TOKOSIIECHCA Cpedbl Ha
KPUBOJIMHENHBIE IOBEPXHOCTH (2 4ac).

IInan 3aHsaTHA:

1 Kparkue TeopeTudyeckue CBEICHUS.

2 3HaKOMCTBO C METOJIOM OIPENEJECHUs CHJI JABJICHUS IOKOSLIEHCS
cpebl Ha KPUBOJIMHEHHbBIE TOBEPXHOCTH.

3 Pemienune 3amay no ompeaesieHUE CUII JABJICHUS MOKOSIIIEHCS Cpebl

Ha KpPIBOJ'IPIHCﬁHI:IC IMOBCPXHOCTH. HOCTpOCHI/IC TCJ1a JaBJICHHA.



4 OO6cy>xieHue pe3yabTaTOB U AKCIPECC-OMPOC MO TEME 3aHATHUS.
5 [IpencraBieHre M 3alUTa BBIMOJHEHHBIX 3aJaHUN MO TeMaMm 1 u 2

TEOPETHUYECKOI0 Kypca.

3ansitue 5. OTHOCUTENBHBIN MOKOM KUIKOCTH (2 Jac).

[Lian 3ansTHs:

1. Kparkue teopernueckue cBeneHus. AHanuz aud@epeHImaibHOoro
ypaBHEHUSI PABHOBECHS KUJKOCTU

2. [ToBEepXHOCTM pPABHOIO JABJICHHS, OTHOCUTEIBbHBIA IOKOW MKUJIKUX
cpen.

3. Pemienue 3aga4 o onpeAeieHUe CUII TaBICHUS HA CTEHKU I[IUCTEPHBI,
KOI'/Ia LIUCTEpHA: a) HEMOJIBUXKHA; 0) IBHXKETCSI pABHOYCKOPEHO.

4. OO0cykaeHue pe3yIbTaToB U HKCIPECC-OMPOC MO TEME 3aHITHS.

3ansitue 6. IlpuMeHeHme ypaBHEHUS bepHyIIM I TOTOKA BSI3KOM
KUJIKOCTH (2 Jaca).

I 1an 3auaTus:

1.  KpaTkue TeopeTHdecKue CBEICHMSI.
2. PexoMeHpmaruu 1o BEIOOPY KUBBIX CEUYECHUN U TUIOCKOCTH CPaBHEHUSI.
3. Brruncnenne u nzobpaxkenne B rpaduueckoit GopMe HamopHOU H

MbE30METPUYECKOMN JTMHUM.
4. OO6cy>kaeHue pe3ysibTaToB U HKCIPECC-OMPOC MO TEME 3aHITHS.

5. [IpencraBneHre W 3aliuTa BBIMNOJHEHHBIX 33JaHUKA MO TemaM 3-5

TEOPETUYECKOTO Kypca.

3aunsrue 7. Pacuer cudona (2 gaca).

[Lian 3ansTHs:

1. KpaTkue TeopeTnueckue CBEICHUS.

2. VYkazaHus K pelieHuto 3a/1a4 MoJ00HOTO THTIA.

3. Onpenenenue auamerpa cudoHa C HPUMEHEHUEM COBPEMEHHBIX



BBIYHUCIIUTCIBHBIX CPEACTB.

4. OO6cykaeHue pe3ysibTaToB U HKCIPECC-OMPOC MO TEME 3aHITHSI.

3ansaTue 8. PacueT BcachiBarolel TUHUM Hacoca (2 Jaca).

Il1aH 3auaTu:

1. Kpatkue TeopeTrndeckue cBeAeHUSI.

2 VYkazaHus K pelIeHUIO 3a/1a4 MOI00HOTO THIIA.

3. OrnpeneneHue BbICOTHI BCACHIBAHUS HACOCA.

4 OO0cykaeHue pe3yIbTaToB U AKCIIPECC-OMPOC 1O TEME 3aHITHS.

3anaTue 9. Vcreuenue KUJIKOCTH 4epe3 OTBEPCTHS U Hacaiaku (2 4aca).
[1iian 3aHsTHS:
1. Kpatkue Teoperndeckue cBepenus. @opMyina pacxoaa KUJIKOCTU MPU

HNCTCUCHUHU YCPC3 OTBCPCTHUC UIIM HACAOOK.

2.  Pemenwue 3amau mo onpeaeneHUIo PacxoI0B WK HATIOPOB.
3. OO6cykaeHue pe3yIbTaToB U AKCIPECC-OMPOC MO TEME 3aHITHS.
4.  IlpencraBneHuwe M 3alIuTa BBIMOJHEHHBIX 3aJaHUil Mo Temam 6 u 7

TEOPETUYECKOTO Kypca.

3ansaTue 10. PacueT TpyOONpOBOIOB € MOCIEA0BATEIBHBIM COSTUHEHUEM

(2 gaca).

[Inan 3aHsTHS:

1. KpaTkue TeopeTnueckue CBEICHUS.

2. [TocTpoenne HaMmOPHBIX XapaKTEPUCTUK TPYOOTIPOBOIOB.

3. Pemienne 3amaum  myTeM CIOKEHUS HAMOPHBIX XapaKTEPUCTHUK

OTJIEIbHBIX TPYO MO OCH HaAmopa.
4. OO6cykaeHue pe3yIbTaToB U AKCIPECC-OMPOC O TEME 3aHITHS.
5.  llpencramieHue W 3allUTa BHITIOJHEHHBIX 3aJaHWA MO TeMaM 8 u 9

TEOPETUYECKOTO Kypca



3ansatue 11. Pacyer TpyOOmpoBOJOB € NapajljieibHbIM COEIUHEHHEM

(2uaca).
[Linan 3ansTys:
1. KpaTkue TeopeTnueckrue CBEICHUS.
2. [TocTpoeHne HaMOPHBIX XapaKTEPUCTUK TPYOOTIPOBOIOB.
3. Peumienne 3amauM  myTeM CIOXKEHUS HAMOPHBIX XapPaKTEPUCTUK

OTJIIENBHBIX TPYO 1O OCH pacxoja.
4. OO0cykaeHue pe3yIbTaToB U AKCIPECC-OMPOC MO TEME 3aHITHS.
5.  llpencraBieHue W 3amuMTa BBHIMOJHEHHBIX 3aJaHuid 1mo Teme 10

TEOPETUYECKOI0 Kypca.

3ansaTue 12. CoBMecTHas paboTa HACOCOB U TPYyOONPOBOIOB (2 yac).

[Litan 3ansTHs:

1. Kpatkue TeopeTndeckue cBeAeHUSI.

2. [TocTpoenue XapaKTEePUCTUKHU Hacoca (XapakTepuCTUKH
pacrojaraeMoro pacxoza).

3. [TocTpoenue HANOpHOM XapaKTEePUCTUKHU TpyOomnpoBoaa
(XapakTepucCTUKH TOTPEOHOTO  HAIMoOpa) ¢ TPUMEHEHHEM COBPEMEHHBIX

BBIYHUCJIIMTCIIBHBIX CPCACTB.

4, Haxoxpaenue padoueit Touku. OnpeaeneHue Hamnopa, mojgayd v K.I.j.
Hacoca.

6. OO0cy>xieHue pe3yabTaTOB U AKCIPECC-OMPOC MO TEME 3aHATHUS.

7. [IpencraBieHue U 3alUTa BBHIMOJHEHHBIX 3aJlaHui 110 TeMam 11 u 12

TEOPETUYECKOTO Kypca.

3ansaTue 13. [locnegoBaTenbHOE U NapalieIbHOE COSUHEHUE HECKOIbKHUX
HacocoB (2 ygac).

IInan 3aHsaTHA:

1. Kparkue TeopeTudyeckue CBEICHUS.

2. [TocTpoenne cyMMapHO XapaKTepUCTUKH HACOCOB IMYTEM CIIOKEHUS



XapaKTEPUCTUK OT/ICJIbHBIX HACOCOB.

3. [locTpoeHne  HAmOpHOM  XapaKTEPUCTHKU  TpyOompoBoga ¢
MIPUMEHEHUEM COBPEMEHHBIX BBHIYUCIUTEIHHBIX CPEIICTB.

4, Haxoxnaenue pabdoueit Touku. OnpenesieHne Haropa, mojaadu, K.I.j. u
MOIITHOCTH OTAEJIbHBIX HACOCOB.

5. OO0cykaeHue pe3yIbTaToB U AKCIPECC-OMPOC MO TEME 3aHITHS.

6. [IpencraBieHrie W 3aliMTa BBIMOJHEHHBIX 3aJaHUi 1o Teme 13

TEOPETUYECKOTO Kypca.

3ausaTue 14. ['uapasaudeckuii yaap B Tpydax (2 gaca).

[Linan 3ansTys:

1. Kpartkue Teopetnyeckue cBenenus, popmyia KyKoBCKoro.

2. Pemienue 3agad mo omnpenesieHUI0 MpUpALIEHUs AaBJICHUS B Clydae
IPSIMOTO U HEMPSIMOTO TUAPABIMYECKOTO yapa.

3. OO6cy>kaeHue pe3ysibTaToB U HKCIPECC-OMPOC MO TEME 3aHITHSI.

4. [Ipencrapiienrie U 3anIUTa BHIIOJIHEHHBIX 3aaHui o TemaM 14 u 15

TEOPETUYECKOI0 Kypca.

3ansaTue 15. PacueT cuioBoro ruaponuiausapa (2 yaca).

Iinan 3ansTus:

1. Kpatkue TeopeTueckue cBeIeHusl.

2. ®opMysbl TOTPEOHOW MOJAYM JKUJKOCTH W YCWIHS Ha IITOKE
CUJIOBOTO TUAPOUMIUHAPA.

3.  Pemenue 3amaun 1o OMpEENICHUI0 MOTPEOHON MOAAuu >KUIKOCTH U
HEO0OXOAMMOr0 JIaBJICHUS MOPIIHEBOU MOJIOCTH THAPOIMIHHIPA.

4. OO6cykaeHue pe3yIbTaToB U HKCIPECC-OMPOC O TEME 3aHITHS.

3. [IpencraBienrie W 3alUMTa BBINOJHEHHBIX 3aJaHuii 1o Teme 16

TEOPETUYECKOI0 Kypca.

3ausaTue 16. Pacuet rumpomotopos (2 yaca).



1 1aH 3auaTus:

1. KpaTkue TeopeTnueckrue CBEICHUS.
2. dopmyia nepenajia JaBjIeHus Ha THAPOMOTOPE.
3. Peenue 3amaun mo onpeneneHU0 NOTPEOHOM MOAAYU KUAKOCTH U

HEO0OXOMMOTO JIaBJICHUS TIePE TUAPOMOTOPOM.

4. OO0cykaeHue pe3yIbTaToB U AKCIPECC-OMPOC O TEME 3aHITHSI.

3ansrue 17. Pacuer rugpocrucTeMbl IPOJOJIBHOM MOAAYH IITOKA CHJIOBOTO
ruApounsuHapa (2 Jaca).

1 1aH 3auaTus:

1.  KpaTkue TeopeTnyeckue CBEICHHUS.

2. dopmynbsl MakCUMaJbHOM MOAAYM HAacoca U MOTPEOHOTO JABJIECHMS
TUAPOCUCTEMBI.

3.  Pemenue 3amauu myTeM IMOCTPOEHHUS MPUBEIECHHON XapaKTEPUCTUKH

HacoCa U XapaKTCPHUCTUKHU HOTpC6HOFO AaBJICHUSA THAPOCHCTCMBEI.

4. OO0cykaeHue pe3yIbTaToB U HKCIPECC-OMPOC O TEME 3aHITHS.

3ansrue 18. Pacuer ruponprBoa BpalaTeapHOro ABMKEHUS (2 yaca).

Il1aH 3auaTuA:

1. Kpatkue teopetnueckue ceaenus. Gopmyina nepenaaa JaBieHus Ha
TUAPOMOTOPE.
2. Pemenue 3amaum Mmo ONpeNeNieHUI0 TMOAaYd U Pa3BHUBAEMOTO

TUJPOHACOCOM JIABJICHUS; YACTOTHI BPAILICHUS THIPOMOTOPA.
3. OO0cykaeHue pe3yIbTaToB U AKCIPECC-OMPOC MO TEME 3aHITHSI.
4. [IpencraBieHre W 3allyMTa BBINOJHEHHBIX 3aJaHuil 1mo Teme 17

TEOPETUYECKOTO Kypca.

III. YYEBHO-METOAUYECKOE OBECIIEYEHUE
CAMOCTOATEJIBHOU PABOTHI OBYYAIOIIINXCA



Y4eOHO-METOAUYECKOE oOecrieueHue CaMOCTOSITEIILHOU paboThI
oOydJaronuxcs 1mo aucuurumae «I uapaiauka» npeacrasieHo B [Ipunoxkenun 1 u
BKJIFOYAET B CeO:

- TIaH-TpadUK BBITOJHCHUS CAMOCTOSTEIBHOW PabOThI MO JUCIHUILIINHE, B
TOM YHCJIC TPUMEPHBIE HOPMBI BPEMEHU Ha BBITIOJHEHUE TI0 KAXKIOMY 3aJJaHUIO;

- XapaKTEePUCTUKA 33aJ]aHuN JJISI CAMOCTOSITEIIbHON PabOThI 00yJarONUXCs U
METOJIMYCCKHE PEKOMEH/IAINH 10 UX BBITOJTHCHUIO;

- TpeboBaHMA K TIPEACTABICHUI0O U  O(DOPMIICHHIO PE3yIbTaTOB
CaMOCTOSITEIIbHON pabOThI;

- KPUTCPHUH OLCHKH BBIIIOJIHCHUA CaMOCTOSITEIIbHOM pa6OTBI.



IV. KOHTPOJIb JOCTUXXEHUS LHEJEA KYPCA

«'mpapaBnrka»
Ne  |[KonTpommpyemblie pazaensi| Koabl u aTansl GopMHUpPOBAHHS O1neHOYHBIE CpPeICTBA
n/m / TeMBI JUCIATUIHHEI KOMITCTCHITUI -
TEKyTIIUi MIPOMEKYTOUHAS
KOHTPOJIb aTTecTaIys
1 Tema 1 OK-1 3HaeT CobecenoBanne Bonpocs! k 3aueTy
TIK-17 (vo-1)
yMeeT M3 (ITP-12) Samaqm tam [
BIIa/IeCT M3 (ITP-12) Samaqn tarm 11
2 Temsr 2 OK-1 3HaeT CobecenoBanne Bonpocs! k 3aueTy
TK-17 (YO-1)
yMeeT N3 (ITP-12) Samaqm tam [
BIIa/IeCT M3 (ITP-12) Samaqn tarm 11
3 Tema 3-5 OK-1 3HaeT CobecenoBanne Bonpocs! k 3aueTy
TK-17 (YO-1)
ymeeT A3 (I1P-12) 3anaun tum |
BiajiceT M3 (I1P-12) Samauu tvm 11
4 Tembl 6-7 OK-1 3HAET CoOecenoBanue Borpock! k 3a4ety
TK-17 (YO-1)
ymeeT A3 (I1P-12) 3anaun tum |
BiajiceT M3 (I1P-12) Samauu tvm 11
5 Tema 8-9 OK-1 3HaeT CobecenoBanue Bonpocs! k 3auety
TK-17 (YO-1)
yMeeT M3 (I1P-12) 3anaun tur [
BJIAZICET M3 (I1P-12) 3anayn tur I1
6 Tema 10 OK-1 3HaeT CoOecenoBanue Borpock! k 3a4ery
TK-17 (YO-1)
yMeer M3 (ITP-12) Samaum Ta [
BIIAZIceT N3 (ITP-12) Samaqn tam 11
7 Temsr 11-12 3HAET CobecenoBanne Bonpocs! k 3aueTy
TTK-17 OK- (vo-1)
! yMeer N3 (ITP-12) Samaqm tam [
BIIaZIceT N3 (ITP-12) Samaqn tarm 11
8 Tema 13 OK-1 3HAET CobecenoBanne Bonpocs! k 3aueTy
TIK-17 (vo-1)
yMeer N3 (ITP-12) Samaqm tam [
BIIAZiceT N3 (ITP-12) Samaqn tarm 11
9 Tema 14-15 OK-1 3HAET CobecenoBanne Bonpocs! k 3aueTy
TIK-17 (vo-1)
yMeer M3 (ITP-12) Samaqm tam [
BIIaZIceT M3 (ITP-12) Samaqn tarm 11
10 Tema 16 OK-1 3HAET CobecenoBanne Bonpocs! k 3aueTy
TIK-17 (vo-1)
yMmeer N3 (ITP-12) Samaqn tam [




BJIaJICET M3 (I1P-12) 3anayn tur I1
11 Tema 17 OK-1 3HaeT CoOecenoBanue Borpock! k 3a4ety
TIK-17 (VO-1)
yM€EeT M3 (I1P-12) 3anauu tur [
BJIaJICET M3 (I1P-12) 3anaun tur I1

TunoBple KOHTPOJIBHBIE 33JaHUS, METOJIMYECKUE MATEPUAJIbl, ONPEAEISIOIINE
IpoLenypbl OICHUBAHUS 3HAHWWA, YMEHUHW W HaBBIKOB M (WJIM) OIBITA
JESTEIbHOCTH, a TaK)Ke KPUTEpUU M IOKa3aTeiar, HEOOXOAUMBbIE AJIs OLIEHKH
3HaHWW, YMEHHUH, HaBBIKOB U XapaKTepU3YIOLIUEe JTambl (OPMUPOBAHUS
KOMIIETEHIIMM B TIPOLIECCE€  OCBOGHUS  O0Opa3oBaTENbHOM  MPOrpamMMBblI,

npenacrasiieHsl B [Ipunoxenun 2.

V. CHUCOK YYEBHOM JIUTEPATYPbI U TH®OPMAIMOHHO-
METOINUYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

OcHoBHas IuTEpaTYypa
1. Pyno6amra C. II. Termorexnuka. - M.: Komoc C, 2010. - 599 c.

http://www.studentlibrary.ru/doc/ISBN9785953206587-SCN0002.html

2. [teim A.C. YuebHoe mocobue «TexHuueckas TEPMOJIUHAMHUKA» -
H3n. Jlom JIBOY, 2010 — 12 2c.
http://lib.dvfu.ru:8080/lib/item?1d=chamo:685967 &theme=FEFU

JlonoJiHUTEIbHAA JTUTEPATYypa

1. baxmmena JI.T., 3axapoBa A.A., KongaypoB B.I1., CanrsixkoBa B.C,
TexHuueckas TepMOJAMHAMUKA U TerIoTexHuka. — M.: Academia, 2006 — 272 c.

2. bapunmosnu  B.A., CmupnoB FO.A. OCHOBBI  TEXHHYECKOU
TEPMOJMHAMHUKUA M TEOPUHU TEIUIO- U MaccooOMeHa: YueOHoe mocobue /. - M.:
HUI MTHOPA-M, 2014. - 432 c.

http://znanium.com/bookread2.php?book=356818

3. OBuuHHMKOB FO.B. OCHOBBI TEXHHYECKOH TEPMOJAMHAMHUKH -

Hosocu6.: HI'TY, 2010. - 292 c.



http://znanium.com/bookread2.php?book=549343

4. J.B. 3eneHnon Texuuueckass TepMoauHaMuka.- Camapckuit
rOCYJapCTBEHHBI apXUTEKTYpHO-CTPOUTENbHBIA yHUBepcuteT, 2012. - 140 c.

https://e.lanbook.com/book/73870#authors

Ilepeyenb pecypcoB HH(POPMANMOHHO-TEJICKOMMYHUKANMOHHOM CeTH

«HHTEepHET»

1. http:/lib.dvfu.ru - Hayunas OuGnmoreka [AB®Y, nyOnuyHbld OHIIANH

KaTaJjor.

2. https://e.lanbook.com - DiaekTpoHHO-OMOIMoTeyHas cucrema M3narenscrea

"Jlaup"
3. http://www.iprbookshop.ru - DnexkrpoHHO0-OMOgHMOTeYHass cucrema IPR

BOOKS.

4, http://znanium.com - DJIEKTPOHHO-OMOJIMOTEYHAs cucTeMa Znhanium.com

(000 "3ganuym").

Ilepeyenb nHGPOPMANUOHHBIX TEXHOJIOTHIT U IPOTPAMMHOI0 0OecreYeHust

[Ipu ocymecTBiaeHun 00pa30BaTENBHOIO MpolEecca CTyACHTaMU U
po(heccopCKo-NpPenoiaBaTeIbCKUM ~ COCTaBOM  HCIOJB3YETCs  CIeAylolee
IporpaMMHOE 0OecTieueHue:

1. Microsoft Office (Access, Excel, PowerPoint, Word u T. ).
2. [TporpamMmmMHOe obecrieueHue 3MEKTPOHHOTO pecypcea caiita IBOY,
BKIrouast ObC JIBDY.

[Ipu ocymecTBiaeHnn 00pa30BaTENBHOIO Mpolecca CTyACHTaMU U

po(heccopCcKo-NpPenoiaBaTeIbCKUM ~ COCTAaBOM — HCHOJB3YIOTCS  CIEAYIOIIne

UH(OPMAITMOHHO-CITPABOYHBIC CUCTEMBI:
o Hayunas snextponnas 6ubmmorexka eLIBRARY.

o DNEKTPOHHO-OMOIMOTEYHAS CUCTEMA U3IaTENhCTBA «JIaHby.
DnekTpoHHo-0nbanoTeyHas cucrema «IPRbooks». DnexkrponHo-0ubanoTeyHas

cucreMa «Znanium



o Uudpopmanmonnass cucrema "EJJMHOE OKHO goctyma «

00pa3oBaTebHBIM pecypcam'.

VI. METOJMYECKHUE YKA3ZAHUSI IO OCBOEHUIO
JUCHUILIAHBI

Ha u3yuyeHne nUCHUMIIIMHBI OTBOAUTCA 72 4Yaca ayIMTOPHBIX 3aHATUN U 36
4acoB CaMOCTOSITeNIbHOM pabothl. [lnman-rpadux camocTosiTenbHOM pabOThI
pa3mereH B [Ipunoxennn 1.

PekomeHmanuy MO MCHOJIB30BAHUIO MAaTEPUAIOB YYEOHO-METOAMYECKOTO
KOMILJIEKCA.

Ha 5eKuMOHHBIX U NPAKTUYECKUX 3aHATHAX MPENOoIaBaTedb KOHTPOJIUPYET
paboTy CTYAEHTOB, OTBEYAET HAa BO3HMKAIOIIKME BOMPOCHI, MOJCKA3BIBAET XOI U
MeTon peuieHusA. EciM NONydYeHHBIX B ayJUTOPUHA 3HAHUK  OKAXETCs
HEJIOCTATOYHO, CTYJIEHT MOXET CaMOCTOATEIBHO TOBTOPHO MPOYECTh JIEKLIHUIO WA
COOTBETCTBYIOIIEE MocoOue, MPOCMOTPETh NpUMEPHl pemeHus 3anad. s
CaMOCTOSITEIbHON PabOThl PEKOMEHIyETCS MCIOJIb30BaTh y4€OHO-METOIUICCKUI
KoMIuieKe «I uapaBinkay, pa3MeleHHbIN B Hay4HOU Oubanoteke J[BOY.

[Ipu BBITOTHEHNM 33/1aHUS HA MPAKTUUYECKOM 3aHATUU CIEAYET BBINOJHUTH
3alaHle «I0 0o0pasily», MPEeUIOKEHHOMY IMpernoaaBaTesieM U cHOpMyIUpPOBATH
BOIIPOCHI. 3aTEM BBINOJHUTh HWHAUBUIyaldbHOE 3aaHue. (CamMOCTOSTENBHYIO
paboTy MOKHO BBITIOJHATH KaK Ha ayJIUTOPHOM 3aHSATHU, TaK U CAMOCTOSITEIHHO
BO BHeayauTopHoe Bpemsa. I[Ipu sToM pe3ynbTaT HEOOXOIHMMO OTIPABUTH
IIPENOAAaBaTe0 Ha NMpOBepKy. Ilocne BhIMOMHEHMS 3a1aHus, CTYACHT 3allUIIAcT
€ro MPENoJABATEINI0 B HA3HAYEHHOE BPEMS.

PexomMenanuu 1o pabote ¢ nureparypoid. TeopeTnueckuil U mpakKTUUECKUN
MaTepuaj Kypca pa3bsCHEH B MaTepuasiax yuyeOHO-METOJUYECKOr0 KOMILIEKCa
«I'mapasnukay, ydeOHUKaX M MOCOOMSIX U3 CIUCKA OCHOBHOM W JIOMOJHUTEIbHON

JIUTEPATYPBL.



PexoMeHanuu 1o MOArOTOBKE K 3a4eTy. YCIelHas MOATOTOBKA K 3a4eTy
BKJIFOUAET pabOTy Ha MPAKTHMUYECKUX 3aHATUSAX B TEUEHUE CEMECTPA, BHINOJIHEHHE
BCEX MHIMBUIYAJTBHBIX 33JaHUI M MPOpadOTKy TeopeTHuueckoro marepuana. [lpu
HOJIFOTOBKE K 3a4eTy HEOOXOJIMMO OCBOMTH TEOPHUIO: pa300paTh OCHOBHBIE TEMBI,

INOCTAaHOBKH 3aJ1a41 U UCIIOJIb3YECMbIC MCTO/IbI.

VII. MATEPHUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCIUIIJIMHbI

B xonme oOyuenus mno gucnumuiuHe «[wapaBiaumka»  HCMOIB3YHOTCSA
CIIEYIOIINE CPEICTBA:

a) MyJIbTUMEIUUHbBIEC ayJUTOPUN OCHAIICHHBIE TPOCKTOPOM U IMHAMUKAMU
JUJIs1 IPOBEACHUSI Ay AMOBU3YaJIbHBIX MPE3CHTAIUT;

0) ayauTopuu OCHAIICHHBIC KOMIBIOTEPAMU sl IPOBEICHUS MPAKTHIECKUX
3aHITHH.

J{nsi mpoBeAeHUs 3aHATHN MO JUCHUIUIMHE «[ MapaBivKa», CBSI3aHHBIX C
BBITOJIHEHUEM 33JlaHUM 10 MPAKTUYECKUM 3aHATHUSM, A TAKXKE I OpraHU3alHnU
CaMOCTOSATENIbHOW pPabOTHl CTYJIEHTaM JOCTYIHO clieaytoiee J1abopaTopHOe
obopymoBaHWe W CHCNHAIM3UPOBAHHbIE  KAaOWHETHI,  COOTBETCTBYIOIINE
JEHCTBYIONUM CAaHUTAPHBIM M MPOTUBOTIOKAPHBIM HOPMaM, a TaKkKe TPEOOBAHUIM
TEXHUKHU O€30MMacCHOCTH MPH MPOBEACHUN YUEOHBIX U HAYUYHO-ITPOU3BOJICTBEHHBIX

pabor:

HaumMmenoBanue
000py10BaHHBIX
noMelIeHuii u IlepeyeHb OCHOBHOIO 000PY/10BAHUS
noMeleHuii 1
CaMOCTOSTeILHOM paﬁOTLI

KommbroTephbiii knace, | Mono6nok HP ProOme 400 All-in-One 19,5 (1600x900), Core i3-

Ayn. E559r 4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA, DVD+/-
RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-bit)+Win8.1Pro(64-
bit),1-1-1 Wty

KomnbrotepHsiii kinace, | Mono6mok HP ProOme 400 All-in-One 19,5 (1600x900), Core i3-

Ayn. E559 a 4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200 SATA, DVD+/-
RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-bit)+Win8.1Pro(64-
bit),1-1-1 Wty

YUuranbHbIC 3aJIbI Mono6mok HP ProOne 400 All-in-One 19,5 (1600x900), Core 13-

Hayunoit 6ubmuorekun | 4150T, 4GB DDR3-1600 (1x4GB), 1'TB HDD 7200 SATA, DVD+/-
JAB®Y ¢ OTKpHITHIM RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-bit)+Win8.1Pro(64-
JOCTYTIOM K (poHTY bit),1-1-1 Wty




(kopryc A - ypoBEHb
10)

Ckopoctb nocrymna B Marepuer 500 Mout/cexk.

PaGoune Mecta i Jrofed ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMH
30pPOBbSl  OCHAIEHBl  JUCIUIESIMA M IHpUHTepamu  bpaiis;
00OpYyJOBaHbl:  NOPTATUBHBIMU  YCTPOWCTBAMHM Ul  YTEHMS
IUIOCKONIEYATHBIX ~ TEKCTOB, CKAHUPYIOIIMMHU M YUTAIOUIUMHU
MallMHAMHA ~ BHJACOYBEINYUTEIEM C BO3MOXKHOCTBIO  PETYJISLUH
LIBETOBBIX CIIEKTPOB; YBEJIWYMBAIOLUIUMHU 3JIEKTPOHHBIMU JIyIAMU U
YJIBTPa3BYKOBBIMH MAPKUPOBILUKAMHU

MynpTumenuiiHas
ayautopust E-933,
E-934, E-433

npoektop 3-chip DLP, 10 600 ANSI-nm, WUXGA 1 920x1 200
(16:10) PT-DZ110XE Panasonic; skpan 316x500 cm, 16:10 c am.
NPUBOIOM; KperyieHne HacteHHo-mortojouHoe Elpro Large Electrol
Projecta; mpodeccuonansuas XK-nanens 47", 500 Kn/m2, Full HD
M4716CCBA LG; noacucremMa BHIEOMCTOYHUKOB JOKYMEHT-KaMepa
CP355AF Avervision; mojacucreMa BHICOKOMMYTAIIMU; TOJICUCTEMA
ayJMOKOMMYTAIlUM U 3BYKOYCHUJICHHS; TOACUCTEMAa HHTEPAKTUBHOTO
ympasieHus; o6ecnipoBognsie JIBC obOecrnedensl cuctemoil Ha 0ase
touek gocryna 802.11a/b/g/n 2x2 MIMO(2SS)
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ILliian-rpadguk BoINOJHEHHUSI CAMOCTOSITEIbHOI PadoThI M0 JTUCHUIJINHE

Ne [arta/cpoku Bung camocToaTensHON paboThI IIpumepHbie HopMBl  |Dopma
/1 BBITIOJTHEHUS BpEeMEHH Ha KOHTPOJIA
BBITIOJTHEHNE

1 1 Henend cemectpa  |[loaroroska k ycTHOMY omnpocy 1o |1,5 gac. YO-1
TeMe TTPAKTUIECKOTO 3aHATH 1

2 2 "Henens cemectpa  [Pemenue 3aganuii mo teme 1 3 yac. T1P-12
TEOPETHIECKOT0 Kypca

3 2 Hepensa cemectpa  [[logroroBka k ycTHOMY ompocy 1o (1,5 yac YO-1
TeMe PAKTUYECKOT0 3aHATHUS 2

4 3 Henenda cemectpa  |[loaroroska k ycTHOMy ompocy 1o |1,5 gac YO-1
TeMe TIPAKTUIECKOTO 3aHATHS 3

S 3 "Henens cemectpa  |PemieHue 3agaHuil no teme 2 3 yac. T1P-12
TEOPETHUIECKOT0 Kypca

6 4 Henens cemectpa  [[logroroBka k ycTHoMy ompocy 1o (1,5 yac YO-1
TeMe MPAaKTUYECKOT0 3aHATHS 4

7 S Henens cemectpa  |Pemnenue 3aganuii mo temam 3-5 |3 yac. T1P-12
TEOPETHUIECKOT0 Kypca

8 S Henens cemectpa  |[loaroroBka k yctHOMY ompocy no |1,5 uac YO-1
TeMe MPAKTUYECKOT0 3aHATHS 5

9 6 Henens cemectpa  PemieHue 3amanuit o teMam 3-5 |3 gac. T1P-12
TEOPETHUIECKOT0 Kypca

10 6 Henenda cemectpa  |[loaroroska k ycTHOMy omnpocy 1o |1,5 gac YO-1
TeMe MPAKTUIECKOT0 3aHATHS 6

11 7 nenens cemectpa  [[loaroToBka K ycTHOMY ompocy o (1,5 uac YO-1
TeMe MPAaKTUYECKOrO 3aHATUS 7

12 7 Henens cemectpa  (PemieHue 3amaHuit mo TeMaMm 6 u 7 |3 yac. T1P-12
TEOPETHUIECKOT0 Kypca

13 8 Henens cemectpa  |Pernenue 3aganuii mo temam 6 u 7 |3 yac. T1P-12
TEOPETHUYECKOT0 Kypca

14 8 Hepens cemectpa  ([logroToBka K ycTHOMY ompocy 1o (1,5 gac YO-1
TeMe MPAKTUYECKOIO 3aHATUS §

15 9 Henensa cemectpa  |[loaroroska k ycTHOMy omnpocy 1o |1,5 gac YO-1
TeMe MPAaKTUYECKOT0 3aHATHS 9

16 9 Henens cemectpa  (PemieHue 3amaHuit mo TeMaMm 6 u 7 |3 yac. T1P-12
TEOPETHUYECKOT0 Kypca

17 10 menens cemectpa [[loAroToBKa K ycTHOMY orpocy 1o (1,5 uac YO-1

TeMe MPaKTUYeCKOro 3ansatus 10




18

10 Hemens cemecTpa

Pemenwne 3amanuii mo Temam 8 1 9
TEOPETUUYECKOro Kypca

3 ygac.

I1P-12

19

11 Henens cemecTpa

IToaroroBka K yCTHOMY OIpOCY
o TeMe 3ausatug 11

1,5 yac

YO-1

20

11 Henens cemecTpa

Pemenne 3amanmii mo Teme 10
TEOPETUUYECKOro Kypca

3 ygac.

I1P-12

21

12 Henens ceMecTpa

IToaroroBka K yCTHOMY OIpOCY
M0 TeME MPAKTUYECKOTO 3aHITH
12

1,5 yac

YO-1

22

12 Hemens cemecTpa

Pemenwne 3amanmii mo Temam 11 u
12 TeopeTUyeCcKoro Kypca

3 ygac.

I1P-12

23

13 Henens cemecTpa

IToaroroBka K yCTHOMY OIpOCY
M0 TeMe MPAKTUIECKOTO 3aHATHS
13

1,5 yac

YO-1

24

13 Hemens cemecTpa

Pemrenne 3amanuii mo reme 13
TEOPETHYECKOI0 Kypca

3 ygac.

I1P-12

25

14 Hemens cemecTpa

IToaroroBka K yCTHOMY OIpOCY
M0 TeME MPAKTUYECKOTO 3aHITH
14

1,5 yac

YO-1

26

14 Henens cemecTpa

Pemenwne 3amanmii mo remMam 14 u
15 TeopeTHyeckoro Kypca

3 ygac.

I1P-12

27

15 Henens cemecTpa

IToaroroBka K yCTHOMY OIpOCY
M0 TeME MPAKTUYECKOTO 3aHITH
15

1,5 yac

YO-1

28

15 Hemens cemecTpa

Pemenne 3amanmii mo teme 16
TEOPETHYECKOT0 Kypca

3 ygac.

I1P-12

29

16 Henens cemecTpa

IToaroroBka Kk yCTHOMY OIpOCY
M0 TeMe MPAKTUIECKOTO 3aHATHS
16

1,5 yac

YO-1

30

16 Henens cemecTpa

Pemenne 3amanmii mo teme 17
TEOPETHUYECKOro Kypca

3 ygac.

I1P-12

31

17 Henens ceMecTpa

IToaroTroBka K yCTHOMY OIIPOCY
M0 TeMe MPAKTUIECKOTO 3aHATHS
17

1,5 yac

YO-1

32

18 Hemens cemecTpa

IToaroTroBka K yCTHOMY OIIPOCY
M0 TeMe MPAKTUIECKOTO 3aHATHS
18

1,5 yac

YO-1

33

18 Hemens cemecTpa

Pemenne 3amanmii mo teme 17
TEOPETHYECKOI'0 Kypca

3 gac.

I1P-12

Hroro

72 yac.

XapakTepuCTHKA 32IaHUI VI CAMOCTOATEIbHON padoThl 00y4arOIuXcs U

METOAUICCKHUE PEKOMCHAAIIUH 110 UX BBINTOJTHCHHUIO

NHnuBuayaibHbIC 3aaHUS

[Ipun opranuzanuu CcamMOCTOSTENBHOM pabOThl MpenojaBaTeNb J0JKEH

YUYUTBIBATh YPOBEHb IOJATOTOBKHM KaXXIOTO CTYAEHTA U NMPEABHUIETh TPYIHOCTH,




KOTOpBIE MOTYT BOSHUKHYTb IIPH BBIIIOJIHEHUU CAMOCTOSITENIbHOM PabOTHI.

[IpenogaBaTens gaeT KaXAOMYy CTYIAEHTY MHAMBHAyalbHbIE 3aaHus. HekoTopsie
U3 HUX MOTYT OCYLIECTBIIATHCA B Tpymne. Brinaya WHAUBUAYaIbHBIX PAaCUETHO-
rpaduueckux 3aJaHuil TPOU3BOJUTCS B 3aBUCUMOCTH OT MPOXOJUMON TEMATHUKH
Kypca.

[To xypcy «['mapaBinkay» CTyAEHT JOJKEH BBIMOJIHUTH 3a/JaHUE, COCTOSIIEE
U3 3a/7a4 1O OMNPEICICHUIO OCHOBHBIX (PU3UYECKUX CBOWCTB KHUAKOCTEH, IO
THAPOCTATUKE, THAPOJIMHAMUKE, pacueTy TPyOONpPOBOAOB, HCTCUCHUIO >KUIKOCTH
4yepe3 OTBEPCTUS U HACAJIKH, THAPOTIPUBOY .

BrinonHeHHBIE THAPABINYECKUE PACUETHI TOKHBI COACPKATD:

* UICXO/HbIE TaHHBIC;

* 000CHOBaHHE MPUHATOTO METOJIA PACUETa;

* IOCIIEI0BATEIBHOCTD U PE3YJIbTaThl pacyera.

Hcxonnpie NaHHBIE MOSICHAIOTCS PUCYHKOM WJIM PAacyeTHOM CXEMOW, IIpHU
HEOOXOJMMOCTH JIOMOJHSIOTCA (UBNYECKUMHU XapPaKTEPUCTUKAMU (TIOTHOCTD,
BA3KOCTh M T.0.) WM CHOPABOYHBIMH KO3(p(UIIMEHTaMH U HOPMATHUBHBIMU
JTaHHBIMU (KO3 PHUIIMEHTHI IEPOXOBATOCTH, MECTHOTO COMPOTHBIICHNUSA).
Pa3mepHoCTh Bcex GU3NUECKUX BETMYMH MEPEBOIUTCS B €AUMHULIBI cucTeMbl CU.

[IpumeHeHne pacyeTHON 3aBUCUMOCTH HJIM METOJAA pacueTa JOHKHO MMETh
KpaTkoe, 4eTkoe obOocHoBaHue. POpMylbl W ypaBHEHHsI pacHojiaraioTcs Ha
OTJIEIbHBIX CTPOKAX.

bykBeHHBIM 0003HAUCHUSM, BXOIANUM B (OPMYITY, JAeTCs OOBSICHEHHE U
yKa3bIBa€TCsl  pa3MepHOCTb. llpu  TOBTOPHOM  HCHONB30BaHUH  (HOPMYI
0003HaUYeHHs HE TpeOyeTcs.

Boruncnenus no ¢popmMyiie mpencTaBisioTCs B BUE:

* 3anuchiBaeTCs opMyia (B OyKBEHHBIX 0003HAYCHUSX );

* IOJICTABJISIIOTCS YUCIICHHBIE 3HAUCHMUS,

* TPHUBOJUTCS OKOHYATENbHBIM  pe3yJabTaT, HE MNPUBOAS HHUKAKUX
IPOMEKYTOUHBIX BBIUMCICHHIA.

OpnHOTHUITHBIE BBIUMCICHUS TPUBOIATCS B TaOIWYHOW (opMe C yKa3aHHEM



Pa3MEpPHOCTH NPUBOJUMBIX BEJIMYHUH.

['padmyeckuit MaTepuan NpeACTaBISETCS B BUIE CXEM, YEPTEXKEH, rpapuKoB.
Cxembl ¢ OyKBEHHBIMH OOO3HAYCHHSIMH TMPHUBOIATCS AJISI MOSCHEHUS TEKCTa U
BBITIOJTHSFOTCST HE B MacITabe.

YepTeku BBIMONHSIOTCS B MaciuTabe, MpU MOCTPOCHUU MhE30METPUUECKIX
JUHUN WCTIOJB3YeTCSd WCKOKECHHbIM MacmrTad. Ha dyeprexke ykas3pIBarOTCsS
BEPTHUKAIbHBI U TOPU3OHTAJIBHBIA MaciiTaObl, HCKaKEHUE JIOMyCKaeTcs Jroboe.
['paduku cTposATcs 1Mo TOYKaM, MOJYyUYEHHBIM B pe3ynbrare pacueToB. [locTtpoenue
rpaukoB cleayeT BBINOJHATP Ha MUUIMMETpoBOoM Oymare. Iloctpoenue
BBITIOJIHAETCSI HE MEHee YeM 1o deThlpeM Toukam. [log ueprexamu u rpaduxkamu
JOJKHBI OBITh MOJIKCH, MOSICHSIONINE ero conepkanue. Ocu rpaduka sBISIOTCS
MacCIITa0HBIMHU IIKAJIAMU U JIOJDKHBI OBITH pa3zesieHbl Ha paBHbIC yacTH. JleneHus
0003HAYAIOTCSI COOTBETCTBYIOMMMHU 1Hdpamu. Tekct paboTel muieTcs 0e3
COKpAILEHHS CIIOB, UCKIIIOYasi OOLIETPUHATHIE COKPAILICHUSI.

CTyneHT, BBIIOJHUBIINN pabOTy JIOJKEH €€ 3allUTUTh.

Jlanee npuBOASTCS 00pa3lbl pEeLICHHUS.

NuauBuayansHoe 3ananue no teme 1 «OcHOBHbIE (U3MYECKHUE CBOMCTBA

JKUJKOCTEN

OnpenenuTh MNOBBIINICHUE JABJIEHUST B 3aKpbITOM O0BbEME C BOJON MpuU
noBbieHny temmneparypsl ot 20 1o 40 °C, ecnu kodQPUIIUEHT TeMIepaTypHOTro
pacmmpenus = 4 10 °C!, moxyns ynpyroctu E = 2,06 « 10° MIla. Yreukamu

BOJBI U AedopMalireit 31IEeMEHTOB KOHCTPYKIIMU pe3epByapa MpeHeOpeyb.

NuauBuyanbHOE 3a1aHKE 110 TeME 2 «3aKOHBI U YPaBHEHUS THIPOCTATUKI).
uctepna ¢ HedgThi0 AuaMerpoM D = 1,2 M u giuHoN L = 2,5 M IBUXKETCS
TOPU30HTAILHO C IOCTOSHHBIM yCKOpeHueM a = 2 wm/c® (puc. 1). IlnotHocTs
Heptu p = 900 xr/m>; HamonHeHue mUcTepHBl b = 1 M. OnpenenuTs CHIIbI

JAaBJICHUS HaA IIJIOCKKUEC TOPHOBBLIC CTCHKHU AuB HUCTCPHEI.



Puc 1.

NunuBuayansHOe 3a1anue 1o teme 3 «CHiibl THAPOCTaTUYECKOTO
JABJICHUS .

OHpeI[eJII/ITB CWJIbI THAPOCTATUYICCKOIO JTaBJICHHU A BOJbI Pu P na rpaHu
AB BC

yctost AB 1 BC cOOTBETCTBEHHO; TOUKHM MPUIIOKEHUS CHIIbI TaBICHUS /ip; U /ip
Ha 3Tu rpaHu. [IocTpouTh 3M0pbl H30BITOYHOIO TMAPOCTATUYECKOTO JABICHMUS

Ha rpanu AB u BC, eciii u3BecTHBI riTyOUHBI 1iepen ycToeM Ay = 1,5m 1 hy = 3m.

VYron naknona rpanu BC k ropuzonty a = 60°. lllupuna ycrost b = 2,4 m.

NunuBuayansHOE 3aaaHue no teme 4 «OqHoMepHasi MOJIENb U IPUBEICHUE K
HEW IUIABHO W3MEHSIONIMXCA TEYEHHUW. YpaBHEHHE bepHymm s MOTOKa
HKUJKOCTH.

OnpenenuTs pacxoi BOAbI U3 pe3epByapa IpH HCTEUEHUH 10 YPOBEHD YEPeE3
cucteMy TpyO mmuHoit I; =4 M, 1; = 12 M, nmametpom d=32 MM, d,=50 mm.
YpOBHH KHIKOCTM B pe3epByapax CUYWATATh IOCTOSAHHBIMM. JlaBieHue Ha
MOBEPXHOCTH B pe3epByape A paBHO pq = 20 klla. YpoBHM BOJBI B pe3epByapax
hi=5 ™M, h,=3 ™. 3anBwxkka Ha TpyOOINpPOBOAE OTKpbITA HAa TPH YETBEPTH.

[TocTpoUTh NBE30METPUUECKYIO U HATTOPHYIO JIMHUU.
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NunuBnayansHOE 3a1aHue MO TeME S5 «PeKUMBI JBHXKEHUS )KUIKOCTI.

[To TpyGe nuamerpom d = 20 cM O] HAIOPOM JBUKETCS MUHEPATIbHOE MACIIO

N s O

JKHMIOKOCTh ""-i—

0 10 20 30 40 t°C

Puc.6.
¢ Temneparypoit ¢ = 30°C (puc. 5). Onpenenurb KPUTUUECKYIO CKOPOCTh U Pacxol,

Opu KOTOPOM TPOUCXOAUT CMEHA PEXUMOB JABMKCHUS >KUIKOCTH. [ 'paduk
3aBUCHUMOCTM KHMHEMAaTHYECKOIO KOI(PQPUIMEHTA BA3KOCTH KUAKOCTH  OT
TEeMIIepaTypbl IOKa3aH Ha puc. 6.

WuauBunyanbHoe 3ananue mno teme 6 «TypOyneHTHBIM peXuM JBUKCHHS
KUIKOCTI.

[To ropuzonTanbHOMY TpyOOIpoBOAY anuHOU [/ = 150 MM u auameTrpom d =
200 MM JBWKETCS OKHAKOCTh IUIOTHOCTBIO p = 950 xr/M°, wuMmeromas

KUHEMAaTHIEeCKUH Kod(PPHUIUEHT BA3KocTh v = 15 * 10 m*/c. TpyObl OGecmoBHbIE



CTAJIBHBIC, OBIBIIINIC B 9KCILIyaTaluu. OHpCI[CJII/ITI) CpE€AHIOI0 CKOPOCTh ABHIKCHU

KHUAKOCTHU, €CJIM IICpCIian ,Z[aBJICHI/Iﬁ B Ha4dajlC€ M KOHIEC Yy4YaCTKa Tp}I6OI'[p0B0I[a

coctaBisieT Ap = 12 klla. MecTHbIe OTEpH HAMIOPA HE YUYUTHIBATD.

4.

Bomnpocsl 1J151 caMOCTOATEIbHOM PadoThI CTYJAE€HTOB.
OcHOBHbIE (pU3NYECKUE CBOWCTBA )KHUJIKOCTEH U ra3oB.
Onpenenenus 1 3a1a4u Kypca THIpaBIIHKY.

CBs13b €ro ¢ IpyruMu JUCLHUIUITMHAMM.

OcHOBHBIC (1)I/IBI/I‘ICCKI/IC CBOMCTBaA X(PI,Z[KOCTCﬁ N Ta30B:. IINIOTHOCTS,

CIKUMACMOCTDb, TCIIJIOBOC PACIIMPCHUC, BA3KOCTD.

5 ['mapocraTnueckoe naBiIeHUE U €r0 CBOMCTBA.

6 JuddepeHunanbHble ypaBHEHUS paBHOBECHs Diliepa.

7. PaBHOBecHE KanenbHBIX KUIKOCTEH.

8 CuJibl, JEHCTBYIOIUE B KUIKOCTSIX: IOBEPXHOCTHBIE U MACCOBBIE.

9 ['mppocratnueckoe AaBICHUE, €OUHULBI HU3MEPEHMS TUAPOCTATUYECKOTO
JABJICHUS.

10.  JIBa cBoOMCTBa THIAPOCTATHYECKOIO JABJICHUS.

11.  duddepenunanbHbie ypaBHEHUs paBHOBECHS KUAKOCTU B (hopMe Diiepa.
12.  TloBepxHOCTH YPOBHSI.

13. OcHOBHBIE ypaBHEHUs THMAPOCTAaTUKU. 3MepeHHe TIuapoCTaTUYECKOTro
JABJICHUS.

14.  Ilouarue o Hamope.

15.  OcHOBHBIEC ypaBHEHUS TUAPOCTATUKHU B I10JIE CUJI TSKECTH.

16.  AOGCONIOTHOE 1 MAHOMETPHUUECKOE JABIICHUE, BAKYYM.

17. N3mepenus napieHus.

18.  IloHsTHE O TMAPOCTATHYECKOM HAIOPE, €r0 SFHEPreTUUECKUN CMBICIL.

19.  3akon [Tackans.

20.  OmnpeneneHue Cuabl CYMMapHOIO THIPOCTATHYECKOrO [JABJICHUS Ha

IIJTIOCKOCTH U KpHBOHHHeﬁHBIe CTCHKMH.



21.  OmnpeneneHue CUJIbl CYMMapHOTO THUJIPOCTATUYECKOIO JIABJICHUS Ha
MJIOCKUE U KPUBOJIMHEWHBIE TTOBEPXHOCTH.

22.  OCHOBBI KHUHEMAaTHUKH.

23. OCHOBBI KHHEMATUKHU KUJIKOCTH.

24.  ]JIBa MeToja ONMCAHUS JIBUKECHUS KUJIKOCTH.

25.  IlonsTue o NMMHUAX U TPYOKax TOKA.

26. [TonsiTe 0 pacxoae KUJIKOCTH.

27.  VYpaBHeHUE HEPA3PBHIBHOCTU B 00bIYHON 1 nqudPepennmansaoi hopme.

28.  JludpdepenuuanbHble ypaBHEHHUS JBUXKEHUS HEBS3KOM JKMIKOCTH, WX
WHTErPUPOBAHUE.

29.  VYpasuenus HaBbe — CtoKca.

30. Juddepeninmanbabie ypaBHEHUS! ABUKEHUS HEBA3KOM >KUAKOCTH Jiiepa,
WX UHTETPUPOBAHUE.

31. Hurerpan bepHymiM BIONb JUHUM TOKA 3SJIEMEHTAPHOW CTPYHMKH IS
MOTEHIUATBHOTO JIBHXKEHHUS.

32.  VYpaBuenus HaBbe-CTokca 1151 BI3KOM KHUIKOCTH.

33.  OpHOMepHOE BMXKEHHE HEC)KUMAEMOMW XKUJIKOCTH. Y paBHeHHe bepHysuim.
34,  OxHOMEpHOE JBUKEHUE HECKUMAEMOU KUIKOCTH.

35.  VYpaBHenue bepHym s CTpyWKM M TOTOKA BSI3KOM HEC)KHMMaeMOM
HKUIKOCTH.

36. T'eoMerpuueckas U 3HEPreTUUECKas MHTEpHpeTanus ypaBHeHUs bepHyium
JUIA CTPYMKHU U TTIOTOKA MUIEATTbHOM Y BA3KOM KUIKOCTH.

37. Koabdumuent Kopuomuca.

38.  JIuHMS 3HEPrUU U NbE30METPUUECKAS JTUHUS.

39. IlpumeHeHue ypaBHeHHs bepHYJUIM K IPUMEHEHUIO MTPAKTUYECKUX 3a/1a4.
40. VYpaBHeHue o0 M3MEHEHHE KOJIMYECTBA JIBKEHUS M TEOpEMa MOMEHTOB
MMITYJIbCOB JIJI YCTAHOBUBIIETOCSI HAIIOPA HEC)KUMAEMOM KUJIKOCTH.

41. VYpaBHeHue 00 M3MEHEHHUE KOJUYECTBA ABUKEHUS U TEOpPEMa MOMEHTOB
UMITYJIbCOB JIJI YCTAHOBUBIIETOCSI HAIIOPA HEC)KUMAEMOM KUJIKOCTH.

42. OnxHOMEpPHOE CTAallMOHAPHOE TEYEHHE ras3a 1o Tpyoe NepeMeHHOr0 CEUEHHUS.



43.  JIBa pexXuMa IBUKECHUS KUIKOCTH.

44.  OcoOEHHOCTH JJAMUHAPHOI'O PEKUMA JIBHXKCHUS.

45. OOmue cBeAeHUs O TUAPABIMYECKUX COMPOTUBIICHUSIX, NX BUIBI.

46. OCHOBHBIC YPAaBHECHHS] PABHOMEPHOI'O JBUKCHUS.

47.  ]JIBa pexxuma JBUKEHHUS KUIAKOCTH.

48.  OcHOBHBIE OCOOCHHOCTH JAMUHAPHOTO JIBHKEHUSI.

49. Pacnpenenenue cKOpocTei, KacaTelbHbIX HANPSLKEHUH MO TpyOe KpyIyioro
CEYEHUS], CPEHSAS CKOPOCTh U PACXO/I.

50. TypOyJieHTHOCTh W €€ CTaTUCTUYECKHE XapaKTepucTuku. KoHeyHo-
pasHocTHas (opma ypaBHeHUH PeliHomnbaca.

51. TypOyJneHTHOCTh M €€ OCHOBHBIC CTATUUECKHIE XaPAKTCPUCTHUKH.

52. VYpaBuenue HaBwe-CTokca u ypaBHeHus PeilHonpaca B KOHEYHO-
pPa3HOCTHOM (opme.

53.  Omneitel Hukypanse.

54. OO6oOuieHue Bompoca O MOTEPSAX Haropa MO JJWHE MPH JIAMUHAPHOM U
TypOyJICHTHOM PEXUMaX JIBHKCHUS.

55.  MHUccnenoBanusa U.Hukypanze u JI.IIpanaris.

56. MecTHbIE THAPABINYECKHUE COITPOTUBIICHHS U IIOTEPHU HAMOPA.

57.  MecTHbIE€ THIPABINYECKUE COIPOTUBIICHUS.

58. ®opmyna Beiicbaxa i pacdyeTta MECTHBIX TMOTEph KOADPHUIIUEHTHI
MECTHBIX COIPOTUBJICHUH JIsl PA3JIUYHBIX CITy4aeB MOTEPD.

59. B3saumnoe BIIMSTHUE MECTHBIX COIPOTHUBIICHUU. Koaddunment
COIIPOTHUBJIEHUS CUCTEMBI.

60. PacueT mpocThIX KOPOTKUX TPYyOOIIPOBOIOB.

61. PacyeT npocThIX KOPOTKHX TPYOOIPOBOIOB.

62. Pacyer ClI0)KHOTO pa30MKHYTOTO TPyOOIPOBO/IA.

63. Pacyer clI0)XHOTO pa30MKHYTOTO TPyOOIPOBO/IA.

64. T'mapaBauyeckuil yiap B TpyOax.

65. OOmiast cxema NpUMEHEHHS YMCICHHBIX METOIOB M UX peanu3anus Ha DBM.



66. T'mapaBnuueckuit ygap B T1pyOax. ®Popmyna H.E.)KykoBckoro. mepsl
MPEAOTBPALICHUS THAPABINYECKOTO yaapa.

67. OCHOBBI METOJ]a KOHEYHBIX PA3HOCTEM.

68. KoHewyHO-pa3HOCTHasi  anmpoOKCMMAalMsl  ypPaBHEHHMM B YACTHBIX
IPOU3BO/IHBIX.

69. Uucnennsle MeTobl pemieHus ypasHeHuii HaBpe-Crokca.

70. IlomoOue rupoMeXaHUYECKUX MPOIIECCOB.

71.  OcHOBHBIE MMOHATHS O IOJOOWHU THIPABINYECKUX MTPOLIECCOB.

72.  Kputepuu ruipoJuHAMHUYECKOT0 MOA00usI.

73.  OcHOBHBIE MpaBHIa MOACIUPOBAHUS.



[Tpunoxenue 2
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MacnopT
(poH/1a OLIEHOYHBIX CPEACTB

o JIuCHMIlJIMHE «FI/IIIpaBJII/IKa»

Koa n
(dopmyaupoBka Aransl (OPMUPOBAHHS KOMIETEHIIUH
KOMIETEHIIUH
OK-1 crioco6HOCTs K | 3naer OCHOBHbIC MPHHIMIIBI, 3AKOHBI H KaTeropHi GUIOCOPCKUX 3HAHUIA B UX
aGCTpaKTHOMY JIOTMYECKOM LIEJIOCTHOCTH U MOCIIEI0BATEIbHOCTH
MBILJIEHHIO, Vmeer pelnarh 3a1a4u, TpeOYIOIME HABLIKOB a0CTPAKTHOTO MBIIILIEHHS
aHaM3y, CUHTE3Y Bnaneer METO/IaMH aHAJIN3a U CHHTE3a.
MK-17 cmocoGHOCTH - omacHble ¢akropbl moxapa (O®II), Bo3HWKAOIUE TPH TYIICHUU
OpraHN30BBIBATH oXkapoB, TpeboBanus 1o oxpane tpyaa (OT).
TYIICHHE [I0)KapoB
Pa3IMYHBIMU
METOIaMH H ymeer NPUMEHSTh  CIIELUAIBHYIO IIOXKAPHYI0 TEXHUKY M  00OpYyIOBaHHUE,
crocoGamu, [peHA3HAYEHHBIM 10 TYLIECHHS [0KaPOB
OCYILECTBIIATH
aBapuitHO-
cracatelibHble U
ApYTUE HEOTIOKHBIC CclielMaIbHOM MOXKAPHON TEXHHKOH 1 000pyI0OBaHHEM, IPEIHA3HAYCHHBIM
paboTeI npu praseet O TYLICHHS 0XKapOB
JIMKBUAALUH
nociexncreuii HC

KonTpoasb noctu:xenust mesieii JUCHUIIAHBI

«['mapaBauka»
Ne KonTpomupyemsie pasznenbi|Koasl u 3Tansl GopMupoBaHus OIICHOYHBIC CPEICTBA
/Tt / TEMBI TUCIIMTUTHHBI KOMIICTCHIIUI >
TEKyIIUi MIPOMEXKYTOUHAS
KOHTPOJIb aTTecTalus
1 Tewma 1 OK-1 3HAET CoOecenoBanue Borpock! k 3a4ety
TK-17 (VO-1)
yMeeT M3 (I1P-12) 3anauu tur [
BJIAZICET M3 (I1P-12) 3anayn tur I1
2 Tembr 2 OK-1 3HAET CoOecenoBanue Borpock! k 3a4ety
TK-17 (YO-1)
yMeeT N3 (ITP-12) Samaqm tam [
BIIa/IeCT N3 (ITP-12) Samaqn tarm 11
3 Tewma 3-5 OK-1 3HaeT CobecenmoBaHue Borpock! k 3a4ety
TK-17 (YO-1)
yMeeT N3 (ITP-12) Samaqm tam [
BIIa/IeCT N3 (ITP-12) Samaqn tarm 11
4 Tembr 6-7 OK-1 3HaeT CobecenmoBaHue Borpock! k 3a4ety
TK-17 (YO-1)
yMeeT M3 (ITP-12) Samaqm tam [
BIIa/IeCT M3 (ITP-12) Samaqn tarm 11
5 Tema 8-9 OK-1 3HaeT CobecenmoBaHue Borpock! k 3a4ety
TK-17 (YO-1)




yMeeT M3 (I1P-12) 3anaun tur [
BJIAZICET M3 (I1P-12) 3anayn tur I1
6 Tema 10 OK-1 3HaeT CobecenoBanue Bonpocs! k 3auety
TIK-17 (YO-1)
yM€EeT M3 (I1P-12) 3anauu tur [
BJIaJICET M3 (I1P-12) 3anayn tur I1
7 Temsr 11-12 3HaeT CobecenoBanue Bonpocs! k 3auety
TK-17 OK- (VO-1)
! yM€eT M3 (I1P-12) 3anauu tur [
BJIaJICET M3 (I1P-12) Sanaun tur 1
8 Tema 13 OK-1 3HaeT CobecenoBanue Bonpocs! k 3auety
TIK-17 (VO-1)
yM€EeT M3 (I1P-12) 3anauu tur [
BJIaJICET M3 (I1P-12) 3anayn tur I1
9 Tema 14-15 OK-1 3HaeT CobecenoBanue Bonpocs! k 3auety
TIK-17 (VO-1)
yM€EeT M3 (I1P-12) 3anauu tur [
BJIaJICET M3 (I1P-12) 3anayn tur I1
10 Tema 16 OK-1 3HaeT CobecenmoBaHue Bormpock! k 3a4ety
TIK-17 (vo-1)
yMeer M3 (ITP-12) Samaqm ta [
BIIAZiceT N3 (ITP-12) Samaqn tarm 11
11 Tema 17 OK-1 3HaeT CobecenmoBaHue Bormpock! k 3a4ety
TIK-17 (vo-1)
yMeer N3 (ITP-12) Samaqm tam [
BIIaZIceT N3 (ITP-12) Samaqn tarm 11




IIkana oueHuBaHus YPOBHS C(POPMUPOBAHHOCTH KOMIIETEHIMIA

Koa n
(popmynupoBka
KOMIeTeHIIHH

Irtanbl GopMUPOBAHUS KOMIIETEHIIUN

Kpurepuu

IToxa3zaTenun

3HaHHE OCHOBHEIX

CriocoOHOCTE 1aTh

apamMeTpoOB OTpe/IeICHUS
COCTOSIHUS U | OCHOBHBIX
3aKOHOB apamMeTpOB
TEPMOJAUHAMHUKH. COCTOSIHUS ¥ 3aKOHOB
Branenue TEPMOJMHAMHUKH,
00J1aCThIO pernIeHus
OCHOBHbIE MPUHIIAIIB,
MPUMEHEHUS MPaKTHYECKHX 3a7ad,
3aKOHBI W KaTeropuu
o 0a30BBIX  3aKOHOB | M300pPa3UTh IUKIIBI
¢dunocopcknx 3HaAHUH B N
3Haer . | TEeXHHYECKOM TETIOBBIX
ux JIOTUYECKOU .
TEPMOJMHAMUKA B | JBUraTejiei u
LEIOCTHOCTH "
TOPHOM Jiene. | OOBSACHUTH MPUHITHIT
MOCJIEIOBATEIEHOCTH
3HaHue LUKJIOB | UX PabOTHI HA OCHOBE
TEIUIOBBIX 3aKOHOB
JIBUTATEIICH; TEPMOJUHAMUKH U
3aKOHBI TEIUIOTEXHHUKH U UX
TEPMOJVHAMHUKH U | TPHIIOKCHUH.
TEIUIOTEXHUKU U HX
MIPUJIOKCHUSI.
Ymenne Criocob6HOCTB
MPUMEHEHUS MOCTPOUTD T'a30BbIC
TEPMOJMHAMUYECKH | MPOLIECCHI B
X Ta30BBIX TEPMOJMHAMHUYIECKUX
MPOLIECCOB B arpamMMax,
o0xactu paccuuTaTth ux
TEIUIO3HEPTETHKH, mapaMeTphl,
OK-1 criocoOHOCTH K YACTHBIC 3a7a9H BBITIOJTHUTh aHAJIH3
peuiaTth 3a1a4u,
a0CTpaKTHOMY BBIpAXKaTh Yepes YaCTHBIX 3a1a4,
Ymeer TpeOyIolliie HaBbIKOB
MBIIUICHUIO, o0IIHe 3aKOHBI UCTIONB3Ysl OCHOBHEIC
a0CTPaKTHOTO MBILICHUS . N
aHaIn3y, CHHTE3Y TEXHUYECKOM 3aKOHBI TEXHHYCCKON
TEPMOJMHAMHUKH, TEPMOJMHAMHUKH,
3armcaTh pelaTh TeXHUYECKUE
YpaBHEHHUsI 3aJ[a4M C TOMOIIBIO
TEXHUYECKOU YpaBHEHH M
TEPMOJMHAMHUKH, TEXHHUYECKOH
MPOBOJUTH aHAIHM3 | TEPMOAUHAMUKH U
pa3MepHocTei TCIUIOTCXHHKH.
Brnanenue CrocoOHOCTh
MIPUMCHCHUEM OTIPE/ICITHUTH
BTOPOTO 3aKOHA HU3MCHCHHE
TEPMOJAUHAMUKH, SHTPOIIUH, TOTEPH
SHTPOITUH U 9KCEPrHH, U
9KCEPrHH B O0OJIACTH | BBHITIOJIHUTH aHAJIN3
TETJIOTEXHUKH, s pexTruBHOCTH
METOIaMHU SHEPreTUIECKUX
TEPMOJJMHAMUYECKO | IPOLIECCOB,
METOJlaMH1 aHaJIu3a 1
Bnaneer r'O aHaln3a, BBITIOJHUTD
CHHTE3a. N
HaBBIKAMU TETIOTEX HUIECKHUH
HCTIONB30BaHUS aHAITN3 PA3ITUYHBIX
OCHOBHBIX TEXHUYCCKHUX
TEPMOJAUHAMHYCCKH | TMPOLECCOB,
X 3aKOHOB H ONTUMU3UPOBATH
MIPUHITUIIOB B MEXaHU3MBI
MPAKTHICCKIX SHEPronpeBpalcCHUN
MPUIOKECHUSX. B IMKJIax
TEIJIOYCTAHOBOK.
IIK-17 cnocoGHOCTH sHaCT oracHble (JaKTOPHI 10Kapa | 3HAHHE CIOCOOHOCTD

OpraHn30BbIBATH

(ODII), Bo3HUKAIOIINE

3aKOHOMEpPHOCTEN

OLCHUTH OINIACHOCTb




TYyIICHHE TI0XKAPOB
Pa3IMYHBIMHU
METOJIaMHU U
crocobamu,
OCYIIECTBIIATH
aBapuitHO-
crlacateNbHbIC U
ZIpyTHe HEOTIIOKHBIE
paboTHI IpH
JTUKBUAALIAN
nociencreuii UC

[PH TYIIEHUH TI0KAPOB, Pa3BUTHS IOXKAPA; IUTA JTIOZIEH,
TpeOOBaHUS [0 OXpaHe 3HaHHE 3aCTUTHYTHIX
tpyna (OT). XapaKTEePHCTHK H0XKapOM;
MO’KapHO- CITOCOOHOCTH
TEXHUYECKOTO BBIOpATH
BOOPYKEHHUS ONTHUMAJbHbIE
METO/IbI CIIACCHHUSI.
CcrocoOHOCTh
MIPOBOJTUTH
YMCHHE BBIOPATh MIPOTHO3UPOBAHUE

OPUMEHSTD CIICIHATBHYI0 | CHEIHATBHYIO Pa3BHUTHS OMACHBIX
MOXAPHYO0 TEXHUKY U MOXAPHYTO (hakTOpOB MOXKAPA;
yMeer o00opyoBaHue, TEXHUKY H CIIOCOOHOCTH
MpeHa3HAYCHHBIM 10 o0opynoBaHue, OTIPENIeNATh
TYIICHHS TI0XKAPOB COOTBETCTBYIOIIUE [IOCJENCTBUS
paHry moxapa. MIPUMEHCHHUS
OTHETYIIAIIHX
BEILIECTB
CIIOCOOHOCTH
aHATN3UPOBATh
BJIaJICHHE
N N 00CcTaHOBKY Ha
CHCIHATBHON MOXKaPHOU METOaMHU HoKaDe:
TEXHUKOU U OTIePaTUBHOTO pe;
CIIOCOOHOCTH
BIIAJCET 000pyIOBaHUEM, pearupoBaHus Ha
KPUTHYECKH
npeHa3HAYEHHBIM 110 H3MEHEHHE
OIICHUBATh
TYLIEHHSI T0XKAPOB 00CTaHOBKH Ha
pe3yIbTATHI
moskape

JIeHCTBHI 10
TYIICHHUIO TOXKapa.

Bonpocel k 3xk3aMeHy

1. KakoBbl OCHOBHBIE (PU3MUYECKUE CBOMCTBA KUAKOCTU?

2. Yro Ha3bIBaeTCA rMAPOCTATUYECKUM JaBiieHuEM? KakoBbl OCHOBHBIE €I0
cBoMcTBa?

3. Kak BbIpakaeTcs OCHOBHOE ypaBHEHUE I'MIPOCTATHKH ?

4. Yrto Ha3pIBaeTCS TIMApPOCTaTUYECKUM Hamopom? B uyém cocrour
¢duznyeckuit cMbica Hamopa?

5. Uro Ha3biBaeTcs  aOCOJIIOTHBIM  JABJIEHUEM, MaHOMETPUYECKUM
(U30BITOYHBIM) JaBieHUEM? B KakuX eIuHUIaX U3MEpSeTCsl TMIPOCTaTHYECKOE
naBieHue?

6. Uto Ha3piBaeTCd BaKyyMOM, BaKyyMMETPUUYECKOH BBICOTOM U
BaKyyMMETPUUYECKUM JIaBJICHUEM?

7. UTo Ha3bpIBa€TCsI MOBEPXHOCTBIO YPOBHS M KaK JTO IIOHATHE

HCIIOJB3YCTCS IMPHU PCIHICHUHU TCXHUYCCKUX 3az:at1?



8. Kakyio ¢dopmy npuHMMAaeT MOBEPXHOCTh PAaBHOTO JaBJICHUS MPHU
BpAILEHUH KUIKOCTA BMECTE C COCYAOM BOKPYT BEPTUKAIBHOW OCH C MOCTOSIHHOU
YTJIOBOI CKOPOCTBHIO?

9. Cdopmynupyiite 3aKOH [Tackamns. [Tpusenute MIPUMEPHI
TUJPABINYECKUX YCTAHOBOK, JIEMCTBUE KOTOPHIX OCHOBAHO Ha 3akoHe [lackas.

10. Kak omnpenenuTs CUIly CyMMapHOIO THIPOCTATUYECKOIO JIaBJICHUS
(a0COMOTHOTO M M30BITOYHOr0) HA TUIOCKYIO CTEHKY MPOU3BOJBHOTO OUYEpTaHUS
aHAJUTUYECKUM METOJ0M?

I1. Kak ONPENECTUTD CUITY a0COJIFOTHOTO u U30BITOYHOTO
TUAPOCTATUYECKOTO JaBieHus rpadoaHaATIMTUUYECKUM METOJOM Ha IUIOCKYIO
IPSIMOYTOJIBHYIO CTEHKY?

12. Yto HazbiBaeTca 1eHTpoM JnaBieHus? Kak onpeaensitorcs ero
KOOPJIMHATHI?

13. Kak omnpegensiercs CymMMapHO€ TUJIPOCTATUYECKOE JaBJICHHE Ha
KPUBOJIMHENHYIO IOBEPXHOCTh U €0 TOUYKY MPUIIOKEHUSA?

14. Chopmynupyiite 3aKkoH ApXxumesa.

15. 1o xakuM TpU3HAKAM yCTAHOBHUBUIEECS JBUKEHUE KUIKOCTU
OTJIMYAETCSl OT HEYCTAaHOBUBIIIETOCS, PABHOMEPHOE OT HEPABHOMEPHOTO, HAITOPHOE
0T O0e3HanopHOTO?

16. U3noxute NOHATHE O CTPYyHUYATOM MOJEIM MOTOKA. YTO y4YMTHIBAETCSA
TUJPABINYECKUM PAANYCOM?

17.Yt0 Ha3piBaeTcsl pacxoAoM KUIKOCTH? KakoBbl METONBI  €ro
onpeaeneHus?

18. 3anumure ypaBHEHHME TMOCTOSIHCTBA pacxoja Uil HEC)KMMaeMOU
YKUJKOCTH B 00ObIYHOM U AudpepenHimansaoi hopme.

19. Mexny KAKAMH BEJINYNHAMH YCTaHAaBJIMBAIOT CBS3b
mudepeHnmranbabIe YPaBHEHHS IBIDKCHUSI HICATTbHOM KUIKOCTH Ditepa?

20. KakoB TeOMETpUUECKUA U SHEPrETUUYECKHIN CMBICI PA3JIMYHBIX UYJIEHOB
ypaBHEHUS bepHy UM 714 11eJIOr0 MOTOKA BA3KOW HKUJIKOCTH?

21. Ot 4ero 3aBUCHUT YuCJIEHHOE 3HaYeHue Kodddunnenta Kopuonmca?



22. Yto Ha3bIBAaETCS THIPABINYECKUM U bE30OMETPUUECKUM YKIOHOM?

23. Kakue nBa pexuma JIBUKEHUS Bbl 3HAETE, KAKOBbl MX XapaKTEepHbIE
ocobennoctu? Kak omnpegenuts umucno Pelinonpaca g TtpyO Kpyrioro u
IPOU3BOJIBHOIO CEYEHUS?

24.Kak omnpeaenutb pexUM JABWKEHUS JKUJIKOCTH [0 KPHUTEPUIO
Peitnonbaca?

25. Kak pacnpenensieTcsi CKOpOCTb U KacaTelIbHbIE HANPSYKEHUS 110 KUBOMY
CEUCHHUIO KPYTIIOi TPyObl MPH JAMUHAPHOM JIBUXKEHUH KUIKOCTH?

26. Kak onpezenstorcs NoTepy Haropa o AJIMHE [IPU JIJAMUHAPHOM PEXHUME
nemxenns? ®opmyna [lyazeitns.

27. Yto moHUMAETCS TIOJT MyJIbCAINEH CKOPOCTH B TYPOYJIEHTHBIX MOTOKaX?

28. Yto noHUMaeTcs 1oj TypOyJEHTHBIMU KacaTEIbHBIMU HANPSKECHUSAMU?

29. Kak pacnpenensiercs CKOPOCTh MO XHUBOMY CEUYECHHUIO TypOYyJIEHTHOTO
OTOKa?

30. Kak onpezenstoTcs NOTEpU HAIopa MO JJIUMHE Ha TPEeHUe 1o gopmysie
Hapcu? [lpoananu3upyiite BETUUUHBI BXOAAIINE B (HOPMYITY.

31. Ot d4ero 3aBUCUT KOX(P(GUUMEHT THAPABIMYECKOIO TPEHUS IpHU
JAMUHApHOM JBHKEHUN?

32. Kakue 061acTi 3aBUCUMOCTH KO3 (UILIMEHTA THUIPABINYECKOTO TPEHUS
XapakTepHbl Uil TypOysdeHTHOro JBmxkeHus? OT Kakux (akTopoB 3aBHCHUT
KO3 (PHUIMEHT THAPABIMYECKOTO TPEHUS B 3TUX 001acTsIX?

33. Kakum o00pa3oM il TEXHMUYECKHX TpyO omnpenensercs o00J1acTh
COIPOTHUBIICHUS TYPOYJIEHTHOIO peKUMa 110 IpeenbHbIM unciaam PeiiHomnbaca?

34. Kakue compoTHBieHUs HasbiBatoTcsa MecTHbMU? [lo kakoit ¢opmyre
OIpEAEIIAIOTCS TOTEPU HAlopa Ha MECTHBIE CONPOTUBIICHUS?

35. Kak onpenennts KO3QGUIMEHT CONPOTUBIICHUS CUCTEMBI?

36. KakoBbl 0cOO0€HHOCTH pacuéra MPOCTHIX KOPOTKUX TPYOOIPOBOAOB?

37. KakoBbl OCOOEHHOCTH pacyeTa MarucTpajd U OTBETBICHUN UJIMHHOTO

TpyOompoBoaa?



38.Uto Ha3bpIBaeTcs THAPABIMYECKUM yJIapoM B TpyoOax? 3amuiiure
dbopmyny H.E. JKykoBckoro uisi HaxoXA€HMsS TOBBIIICHUS JaBJICHHUS B
TpyOOIPOBOJIE MPHU TUAPABINIECKOM yAape.

39. Kakue kputepuu 10A00MS UCHOJNB3YIOT TPU  TUIPABIMYECKOM
MOJEJINPOBAaHUU?

40. YKaXuTe CYIIHOCTh MOJEIMPOBAHUS TUAPABIMYECKUX SIBICHUI IO
kputepuro Opyna.

41. Kakue ycioBusi HEOOXOAMMBI Il COONIOJIEHUS TMOJA00US Tpu

MOJIEJIMPOBaHUU 1O Kputeputo PeitHonbaca?

KoHTpoibHBIE TeCcThI AJIsl ONpeneeHus MHHMMAJIBHOIO YPOBHS OCBOCHHS
NPOrpaMMbl JIMCUMILIMHBI
1. IIMOTHOCTB KUIAKOCTH U3MEPSETCA B
M3/Kr
u/m>
Kr/m>
M2/
2. C yBeMueHueM TeMIIepaTyphl BA3KOCTh KalleIbHBIX KUAKOCTEH
YBEJIUYMBACTCS
YMEHBIIIAETCS
HE U3MEHSETCS
CTAHOBUTCS PAaBHOU HYJIIO
3. BennunHa ruIpaBIM4yecKoOro yKJIOHA [P ABMKEHUU PEATTbHOM )KUIKOCTH
IIOJIOKUTENbHA
OTpHLIATENbHA
3HAKOIIEPEMEHHA
paBHA HYJIIO

4. 3akoHy pacmpeneieHuss aOCOMIOTHOTO THUAPOCTATUYECKOTO JAaBICHUS TIO

rJIyOMHE BBIPAXKAETCSl ypaBHEHUEM:



p=pgh

p =po *+ pgh
P=pgh+a+p,
p=h+pga

5. VYnmenwHas NOTEHIMANbHAS DHEPrUS NMPU PABHOMEPHOM JBHKEHUHU ITOTOKA
BSI3KOM KHUJIKOCTH
OCTaeTCcsl MOCTOSIHHOM
yOBIBacT
YBEJIUYUBACTCS
BHauajie yObIBaeT, a 3aTeM YBEJIUUYNBACTCS
6. Uto Takoe KHIKOCTh?
a) puznueckoe BEEeCTBO, CIIOCOOHOE 3aMOIHATh MyCTOTHI;
0) ¢pusznueckoe BeIecTBo, ClIOCOOHOE U3MEHSTh (POPMY MO ACHCTBUEM CHIT,
B) (PM3UYECKOE BEIIECTBO, CIIOCOOHOE M3MEHSITh CBOM 00BEM;
) pusnuecKoe BeIeCcTBO, CIIOCOOHOE TEYb.
7. Kakast u3 )KUJIKOCTEH HE SIBJISIETCS KaneabHOU?
a) pTyTh;
0) KepocuH;
B) HE(Tb;
T) a30T.
8. Ha xakue BUBI pa3fensioT JeHCTBYIONINE Ha )KUIKOCTh BHEIITHUE CHIIBI?
a) CWJIbl MHEPLUU U TOBEPXHOCTU HATSKEHUS;
0) BHyTPEHHHUE U TTIOBEPXHOCTHBIE;
B) MacCOBBIC M IOBEPXHOCTHEIE;
I') CUJIBI TSDKECTU U JaBJICHUS.
9. B kakux eguHULAX U3MEPSIETCS AaBJIeHUE B cucTteme uzMepenus CI1?
a) B MacKaJsix;
0) B JDKOYJISIX;
B) B Oapax;

') B CTOKCaXx.



10. Eciiu jaBneHue OTCYUTHIBAIOT OT a0COIOTHOTO HYJIS, TO €r0 HAa3bIBAIOT:
a) IaBJICHUEM BaKyyMa;

0) atMochepHbIM;

B) N30BITOYHBIM;

') a0COJIIOTHBIM.

11. BS3KOCTB KUIAKOCTU 3TO?

a) CIIOCOOHOCTh COMPOTUBIISATHCS CKOJILKEHUIO UM CABUTY CJIOEB JKUJIKOCTH;
0) cHoCOOHOCTH MPEOI0JIEBATh BHYTPEHHEE TEPHUE KHUIKOCTH;

B) CHOCOOHOCTh WIPEOJ0JIEBaTh CHIIy TPEHHUS KUAKOCTH MEXAy TBEpPAbIMU
CTEHKaAMH;

T') CIIOCOOHOCTH MEPETEKATH IO TTOBEPXHOCTH 32 MUHUMAIHLHOE BPEMsI.

12. BS3KOCTb KUAKOCTH MPU YBEIUUYECHUH TEMIIEPATYPbI

a) YBEJIMYHMBACTCS,

0) yMEeHBITIaeTC;

B) OCTA€TCsI HEU3MEHHOM;

') CHauaja YMEHbIIIACTCS, & 3aT€M CTAHOBUTCSI IIOCTOSTHHOM.

Tect Ne2. «I'mapocraTukay.

1. l'uapocTaTrdeckoe naBieHrEe — 3TO TABJICHHE, TPUCYTCTBYIOIIEE?

a) B ABMKYLIEHCS KUJIKOCTH;

0) B MOKOSIIEHCS KUJIKOCTH;

B) B *KUIKOCTH, HAXOSIICHUCS MO H30BITOYHBIM JIABJICHUEM;

I') B )KUJKOCTH, IOMEILIEHHON B pe3epByap.

2. OCHOBHO€ ypaBHEHHUE T'UIPOCTATUKU TTO3BOJISET?

a) OTMpENeNUTh JaBJICHHUE, ICUCTBYIONIEE Ha CBOOOTHYIO TOBEPXHOCTH;

0) onpenenuTh AaBJICHUE HA JTHE Pe3epByapa;

B) OTIPEIEINTH TaBJIICHHUE B JII0OO0H TOUKE paccCMaTpUBaeMOro o0bema;

T') ONPENCINTh JaBJICHHUE, ICUCTBYIOINIECE HA TOTPYKEHHOE B KUIKOCTh TEJIO.
3. Uemy paBHO THUIPOCTATUYECKOE JIABJIEHUWE TMpHU TIyOMHE TMOTrPYKEHUS TOUKH,
paBHOM HYJIIO?

a) TaBJICHUIO HaJl CBOOOIHOM TTOBEPXHOCTHIO;



0) npousBeeHNnI0 00beMa KUIKOCTH Ha €€ TJIOTHOCTh;

B) Pa3HOCTH JIaBJICHU Ha JTHE pe3epByapa U Ha €ro MOBEPXHOCTH;

F) IMPONU3BCACHHNIO INIOTHOCTH KUJIKOCTH Ha €€ y,[[CJIbHBIﬁ BCC.

4. PazMepHOCTH Hamopa 3To:

a) Tackalb;

0) nmutp;

B) METp;

I') METP B CEKYHIY.

5. Beibepute npaBUIIbHOE
MOBEPXHOCTHBIE CUJIBI:

a) Bcerja CoKMMAIOIIIKE;

0) paBHBI HYJIIO;

B) ITIOCTOSIHHBIL;

YTBEPKJICHHUE.

B

MOKOSIIEHCS

') YMEHBIIAIOTCA C YBEIMYCHUEM IIyOUHBI OTPY>KEHUS TOUKH.

KNIKOCTHU

6. ((I[&BJICHI/IC, IIPHUIIOKEHHOC K BHEIIIHEH IMOBCPXHOCTHU KHUAKOCTH, MNCPCAACTCsA

BCEM TOYKaM 3TOM KUAKOCTH IO BCCM HaAIIPaBJICHUAM OJJMHAKOBO»

a) 910 — 3aK0oH HbloTOHA;
0) aTo — 3akoH [lackais;
B) 3TO — 3aKkoH Hukypansze;

r) 3T0 — 3aK0H JKyKOBCKOTO.

7. BA3KOCTB ra30B IIPU YBEIUYEHUN TEMIIEPATYPBI

a) YBEJIIMUYMBACTCS,
0) yMEHbIIIaeTCS;

B) OCTAETCs HEU3MEHHOM;

F) CHa4dalla YMCHbIIACTCs, a4 3aTCM CTAHOBHUTCA IIOCTOSIHHOM.



