CEPIAEYHO-COCYAUCTAA JTUHAMUKA

CJIN:

1. OnpenensaTh cienyromue reMOJUHAMUYECKHE IMOKa3aTeNu: TMOTOK KpPOBH;
BSI3KOCTh; Mepu(epruuecKkoe COMPOTHUBICHUE; CHUCTOIUYECKHH M JUACTOINYCCKUI
o0BeM, yJapHbIi 00bEM.

2. HUccnenosath CEPACYHO-COCYAUCTYIO JTUHAMUKY, HCIIOJIB3YS
AKCTIIEPUMEHTAIBHYIO YCTAaHOBKY, YTOOBI MOJEIUPOBATH (HYYHKIIMH UYEIOBEUECKOTO
oprasa.

3. HOHHTB, qTo (1)YHKI_II/II/I cepaua MW KpPOBCHOCHBIX COCYIOB BBICOKO
CKOOPAWUHHUPOBAHEIL.

4, OHpCJICJII/ITB HU3MCHCHUS HaBJICHUA, KOTOPLIC 00eCIIeYnBaoT ABUIXKYIIYIO
CUiIy, KOTOpas nepemMeuiacTCs KpoBb 4CPEC3 KPOBCHOCHBIC COCYLI.

5. UnentuduuupoBaTh camble BaKHbIE (DaKTOPBI B YIIPaBICHUH MOTOKA KPOBH.

6. BBISICHI/ITB, KaK JHaMCTp KPOBCHOCHOI'O COCyda MOXCT H3MCHUTH
MMEPCKAYHNBAOITYIO CIIOCOOHOCTD cepana.

8. UccnenoBarh BIMsSHUE YAAPHOTO 00beMa Ha BEIMYMHY IOTOKAa KPOBH.

Du3MOJIOTUS YEJIOBEUECKOTO KpOBOO6paI_HeHI/I$I MOKET OBITH pasacicHa Ha IBa
COIIAaCOBAHHBIX ITpoIecca.

1) nepexayka KpoBU CepALIEM, U
2) TpaHCHOPT KPOBHU KO BCEM TKAHSIM TeJla Yepe3 KPOBEHOCHBIE COCY/IbI.

KpOBOCHa6)KCHI/IH BCCX TKAHHU TCJIa OCYHICCTBIIICTCA B COOTBCTCTBHU C HX
HOTpe6HOCT$IMI/I B BCHICCTBAX, HYXKHBIX IJId BBIDKHBAHUWA.

MEXAHUKA OBPALHIEHUSA

YroObl MOHMMATh, KaK KpPOBb TPAHCHOPTUPYETCS IO BCEMY Teiy, JaBaiTe
UCCJIEeI0OBAaTh TPU BaXHBIX (paKTOpa, BIUSAIOIIME HA MUPKYJSALUIO KPOBU: MOTOK
KpoBU (0OOBEMHYIO CKOPOCTh KpOBH), KpPOBSHOE JaBieHHE, U Tnepudepuitnoe
COIPOTHUBIICHHUE.

IloTok KpoOBHM - KOJIMYECTBO KPOBH, JIBHUTAIONICHCS depe3 00JIacTh Tena WU
BCIO CEpAECYHO-COCYJUCTYIO CHUCTEMY B €IMHHUIy BpeMEHU (0OBEMHasi CKOPOCTh
KpoBH). IloTOK KpoBM K OIpeneseHHbIM O00JIaCTAM Tejla MOXET HW3MEHUTHCS
CYLIECTBEHHO B JaHHBIA BpeMeHHOW mnepuod. Opranbl OTIMYAIOTCS MO UX
TpeOOBAaHUSM B KaXKIblii MOMEHT BPEMEHHU, U KPOBEHOCHBIE COCYIbl CKUMAIOTCS
WIN PACIIUPSIOTCA, YTOOBI PETrylIMpOBaTh MECTHBIA MOTOK KPOBU K Pa3IUYHBIM
o0nacTaM B OTBET Ha HEOTNIOXKHbIE MOTpeOHOCTH TKaHW. CleaoBaTeNnbHO, MOTOK



KpPOBH MOKCT YBCIIMYUTCA B HCKOTOPBIX 00J1acTIX TCJIa, W YMCHBUHIUTCA B APYIHUX
00J1aCTAX B TO K€ CaMoe BpCMs.

KpoBsinoe 1aBjieHune — cuiia, ¢ KOTOPOH KPOBb JJABUT Ha CTEHKY KPOBEHOCHOTO
cocyaa.

BcenencrtBue cepaedyHol  1€ATENbHOCTH  J1aBICHUE HamOOJee BBICOKO B
ceplleyHOM KoOHIe JioOoi aprepun. W3-3a BiusiHUS — nepudeprUuecKoro
CONPOTHUBIICHUS ABICHUE B apTEPUSX MOHMKAECTCS MPOMOPLUOHAIBHO PACCTOSIHUE
OT cepAua. JTOT TPaJAUEHT JABJICHUS 3aCTaBISIET KPOBb JIBUTAThCA OT cepaua U
3aTeM Ha3aJ K cepauy (BCerga OT BBICOKOTO K HU3KOMY JaBJICHUIO).

Ilepudepuyeckoe CONPOTHBIEHUE - COMNPOTUBICHHE MOTOKY KpPOBU B
pe3yibTaTe TPEeHUS KpPOBH CO CTEHKAaMHU KPOBEHOCHBIX cocyaoB. Tpu dakrtopa
00ecreynBaloT CONPOTUBIEHUE COCY/OB: BSI3KOCTh KPOBHU, PaJInyC COCYyNa, U IJIMHA
cocyaa.

Bsi3kocTh KpPOBH - BbI3BaHa MPUCYTCTBHEM OEJIKOB U CHOPMUPOBAHHBIX
AJIEMEHTOB B IIa3Me (Kuako yactu kpoBu). Ilo Mepe yBennyeHus: BS3KOCTH
KHUJIKOCTH BEJIMYMHA €€ MOTOKa 4epe3 TPyOKy yMeHblleHHs. Bs3kocTb KpoBU Yy
3JI0POBBIX JIIOIEl OOBIYHO HE W3MEHSIETCS, HO HEKOTOPbIE COCTOSHUS, HAalpUMep
MOJIMITUTEMHUSI WIIM YMEHBIIEHUE YUCIa KJIETOK KPOBU, MOTYT U3BMEHUTH €€.

VYrpasnenue paguycoM KpOBEHOCHOI'O COCYJla — OCHOBHOM METOJ| yIpaBiIeHUs
MOTOKOM KpPOBH. DTO JOCTUTAeTCS B PE3yJIbTaTe€ COKpAIICHUS WM pacciaOieHHs
IJIaJJKOH MYCKYJIaTypbl B CTEHKE KPOBEHOCHOTO cocyaa. UToObl yBUAETH, MOYEMY
paanyc UMeeT Takol sABHBIM 3(P(EKT Ha MOTOK KPOBHU, Mbl JIOJKHBI MCCIIEOBATh
¢u3nuecKrue OTHONICHHS MEXAY KpPOBbIO M CTEHKOW cyaHa. KpoBb B mpsiMmom
KOHTaKT€ CO CTEHKOM COCyJa T€YeT OTHOCHUTEIbHO MEJICHHO H3-3a TPEHUS MEXIY
KpOBBIO M CTEHKOM cocyna. HampoTuB, *XKUAKOCTh B LIEHTPE COCyla TeyeT Oojiee
CBOOOJIHO, MOTOMY YTO HE TpeTcs co cTeHKoW. Korma Mbl cpaBHUBaeM COCYIbI
OOJBIIOr0 W MAaJIEHBKOIO pPajJnyca, Mbl BHJIUM, YTO MPONOPLUUOHAIBHO OOJBIIE
KPOBU HAXOJUTCS B KOHTAaKT€ CO CTEHKAMHU MAaJICHbKUX COCYAOB, CIE€JO0BATENbHO,
COMPOTHUBJICHHE TIOTOKY KpPOBM OCOOEHHO  BEJIMKO B COCyAaX C MaJIEHbKUM
pajrycoMm.

XoTs JvHa CylHa OObIYHO HE M3MEHSIETCS y 3JI0pOBOTO 4EJOBEKa, BCE e
yBEJIUYEHUE JUIMHBI COCyJa BBI3BIBACT COOTBETCTBYIOIEE YMEHBIICHUE IOTOKA.
O10T 2 PeKT NMPeuMyIIeCTBEHHO BBI3BIBACTCS TPEHUEM MEXKY KPOBBIO M CTEHOM
cocyaa. CnegoBatesbHO, €CJIM Mbl UIMEEM JIBa KPOBEHOCHBIX COCYJ1a TOTO K€ CaMOTo
auameTpa, To Ooree MIMHHBIA cocyln OyaeT uMeTh OoJbllie CONPOTHUBICHHE, U
TaKuM 00pa30M YMEHBIIIEHHBIN MOTOK KPOBH.



BJIMAHUE JABJEHHWSA KPOBU U COITPOTUBJIEHUA COCYJIA HA
IHOTOK KPOBH

YPaBHeHI/Ie Hya3eﬁn51 OIIMCBIBACT OTHOIICHUA MCIKIAY HAABJICHHUCM, PaINyCOM
CyaHa, BA3KOCTBIO, I[J'IHHOﬁ cocyaa u BEJIMYMHOM MMOTOKA KpOBH:

ook kpoBu Q =APr*/8hl

B ypaBHeHuu, AP - pa3sHOCTh AaBi€HHA MEXAY IBYMsS KOHLUAMH COCyJa U
MPEACTABISACT ABWXKYILYIO cuily KpoBH. Bsskocts (h) m gnmHa KpOBEHOCHOTO
cocyzaa (1) oObIYHO HE U3MEHSIOTCS y 3I0POBOTO B3pPOCIIOTO YesioBeKa. Mbl MOXKEM
TaKX€ BUJIETh U3 YPABHEHHMSI, YTO IOTOK KPOBH HEMOCPEACTBEHHO TPONOPLHUOHAIIEH
4eTBepTOil CTeneH: paxuyca cocyaa ('), 4To 03HadaeT, 4To ManeHIIne H3MEHEHHS
paanyca cocylda MNpPUBOJAT K OOJbUIME HM3MEHEHHUSIM B IOTOKE KpoBU. B
YeJIOBEYECKOM TeJle, M3MEHEHUE pajiiyca KPOBEHOCHBIX COCYAOB OOECIEUYHBAET
Yype3BbIlYaiHO AI(P(EKTUBHBI M UYYyBCTBUTEJbHBIA METOJl YIPABICHHUE IOTOKOM
KkpoBu. [lepudeprueckoe CONMPOTUBICHHUE - CAMbIA Ba)KHBIN (haKTOp B yIpaBICHUU
MOTOKOM KpPOBH, IMOTOMY YTO KPOBOOOpAIllEHWE B OTACNIbHBIX OpPraHaxX MOXKET
HE3aBUCUMO PETYJIHPOBATLCA U YAEPKUBAThCS HA HEOOXOJMMOM YPOBHE, Jlaxe
KOrJja CHUCTEMHOE JIaBJICHUE CYIIECTBEHHO U3MEHSETCS.

ConpoTtuBiieHue cocyna

BooOpasute Ha MrauoBeHue, 4ro Bbl - 0IMH U3 MEPBBIX CEPACHHO-COCYAUCTHIX
uccienoBaTesel, 3aMHTepecoBalHbIN (pU3uKol nmoToka KpoBu. Bama nepsas 3anaya
- CMOJEIUPOBATH MTPOCTYH0 HACOCHYKO CHUCTEMY, TOK JKHUJIKOCTH B KOTOPOM MOXKET
OBITH CBsI3aHAa C MEXAaHMKOM cepledHO-cocyaucTon cuctembl. HauanbHoe siBieHMeE,
KoTopoe BbI nzyuaere - To, Kak ®UAKOCTH, BKIIOUas KPOBb, TEKYT 4Yepe3 TPyObl WK
KPOBEHOCHBIE COCY/IbI.

[TonpITaliTECH OTBETUTH HA CIEAYIOLIUE BOIIPOCHI:
1. Kakyto poib JaBieHue UTPAET B IOTOKE KUIKOCTH ?
2. Kak nepudeprueckoe COMpOTUBICHUE BIUSET HA KUJIKOCTHBIN MOTOK?

O6opynoBanue, cnocoOHOE PEMIMTh 3TH U APYTUe BOMPOCHI, pa3padOTaHO s
Bac B ¢opme kommbroTepHoil Mozenu. [lepBas yacTh KOMIBIOTEPHOM MoOJEIU
uccienyet 3QpGdeKTsl JaBIeHUs, pajnyca cocya, BI3KOCTH, U COCYIUCTOMN JJIMHBI Ha
MOTOK JKUJAKOCTU. BTopas yacth skcnepuMmeHTa HcclieqyeT 3(PQPeKTbl HECKOIBKO
MEePEeMEHHBIX Ha MPOJAYKIMU HAcoca, MEePeKauuBalOUIEro XUAKOCTh B CHUCTEME.
Crnenyiite pa3paOOTaHHBIM HHCTPYKLUMSIM TPHU OCYIIECTBICHUU YHPAXKHEHUS IS
TOT0, 4TOOBI COOpaTh HEOOXOAUMbIE JJAHHBIE.

Korpa Bl 3amycTtute mporpamMmy, TO YBHIMTE Ha dKpaHE Mapy CTEKISTHHBIX
€MKOCTEH KOTOpbIE B3IPOMO3JMINCH HABEPXY MOJAEIUPYEMOrO 3JIEKTPOHHOIO
YCTpPOICTBA, HA3bIBAEMOI'0 OJOKOM YIpaBJieHUs, KOTOPBI HCHOJIb3YyeTCs, YTOOBI
YCTAaHOBHUTH MapaMeTphl S3KCIEpPUMEHTa U 3amycTuTh obopynoBanue. Korga
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HIeJIKAIOT KHONKOM Start (HMKe JeBOM €MKOCTH), MOJeIupyeMas KpOBb TEUET OT
JIEBOM €MKOCTM K TMpaBOM €MKOCTH uepe3  coenuHsomrytocs TpyOy. Illemuox
kHonkoi Refill cHOBa HamoJIHSIET UCXOIHYIO EMKOCTh IOCIIE€ 3KCIIEPUMEHTAIBHOTO
UCTIBITAaHUSI. DKCIEPUMEHTAIbHbIE IMapaMeTphl MOTYT OBITh OTPErYJIUPOBAHBI,
mienkas witoc (1) wim Mmunyc (2) KHOIKM CrpaBa OT KaXKI0ro OKHa.

Puc. 1. MopgenbHas ycTaHOBKA [JJsi HW3Y4YEHHs pOJM  MoOKa3aresiei
reMOJAMHAMUKYU B IUPKYJISIUN KPOBHU IO COCYJIaM.
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O6opynoBanue B 0Oojee HM3KOM YacTH »SKpaHa Ha3blBalOT COOpaHuEM
MOJIYYCHHBIX JAaHHBIX. JTO O0OpYAOBAaHME JENAeT 3alUCh JaHHBIX, KOTOpble Bbl
HaKaljiuBaeTe B TeueHUWE »dKcnepuMmeHTa. Habop JaHHBIX i1 TEpBOTO
skcriepuMmenTa (Paguyc) BBIABUHYT Ha TEpBBIA MiaH B OkHe Sets. Bol Moxerte
N00aBUTh WU YyJAJUTh YCTAHOBJICHHBIE JaHHbBIC, IIEJKas COOTBETCTBYIOUIEH
KHOIIKOM HarpaBo oT okHa Data Sets. Knonka Record Data BHu3y npaBoii yactu
DKpaHa AKTUBU3UPYETCS aBTOMATUYECKH M1OCIIE SKCIEPUMEHTAIIBHOTO UCTIBITAHUS.

Hlenuok «ynanuth JuHuio» (Delete Line) win knonku Clear Data Set
CTHPAIOT JIt0ObIe TaHHbIE, BBl XOTUTE K y1aIUTh.



Ilocne oxoHuaHus OKCIICPUMCHTA Br1 6YJICTC ACJIaTh 3aIlIUCh NAHHBIX, KOTOPBIC
Bb1 HakanimBaeTe B G)KCHepI/IMeHTaJ'IBHOﬁ CCTKC HCHHOCTeﬁ BHHU3Y CpCI[HCﬁ qaCcTu
9KpaHad, B IIPOTOKOJIBHYIO TCTpaab U ACJIATh HCO6XOI[I/IMBIC BBIBOJBI.

Yactb 1.
DKCnepuMeHT 1:

MN3YUYEHUE BJIUAHUA PAJINYCA TPYBbI HA BEJIMYNHY
HOTOKA KNUIKOCTHU

Xoxa paboTsl:
1. IIpoBecTu HauaIbHYIO YCTAHOBKY 000PYIOBAaHUS.

A) nuauss Radius B 6yioke coOpaHusi TaHHBIX JOJKHA OBITh BBIIBHHYTa Ha
nepBelid TwIaH (sipko cuHuil). Ecim sToro Her, BbliOepuTe 3TO, IIeNKas JUHUEH
Radius. biok c6opa nanHbIX OyneT Teneps AenaTh 3aluch U3MEHEHUHN MOTOKA U3-3a
U3MEHSIOUIErocs pajauyca Tpyosl;

b), ecium cetka panHbiX He mycTa, mienkHute Clear Data Set, uyToObI
OTKa3aThCs OT BCEX MPEABIAYIIUX JaHHBIX.

B), ecnu neBast emkocTh He nojHa, meakauTe Refill (cHOBa HaMoOIHUTD)

2. PerynupoBaTh paauyc TpyObl moToka no Beiauuusbl 1.5 MM (Radius) u
Bs13kocTh (Viscosity) o 1.0, 1mienkass COOTBETCTBYIOIIUE TUTIOC UJIM MUHYC KHOIIKH.
[IpocTaBbTe clienyrOMINE YCIOBUS SKCIIEPUMEHTA!

Hasnenue - 100 MM, (BBepXy HaJ JIEBOM EMKOCTHIO);
JlnuHa TpyOsl motoka - 50 MM (cripaBa, 1Moj| paBoi eMKOCTHIO)

3. enkuyth Start , u HaOJIOAATH JBM)KEHUE JKUJIKOCTH B MPaBYIO €MKOCTb.
(bynbTe TepnenuBsl, )KUAKOCTh TeueT MeaieHHo!) lasnenue B 100 MM npoaBuraet
KHUJKOCTh OT JIEBOM €MKOCTH JI0 MPaBOi MEH3ypKHu uepe3 TpyOy nmotoka. Benumuyuna
notoka Oyner mnokazaHa B okHe Flow, korma >XWIKOCTh B JIEBOM €MKOCTH
3akoHuuTCcs. Teneps menkauTe Record Data, 4To0bl Moka3aTh BEIWYUHY MOTOKA U
napaMeTphl SKCIIEpUMEHTa B TaOJIMIIE TaHHBIX U COXPAHUTh 3TU JIAaHHBIC B MaMSTh
KOMIIBIOTEpA JIJIsL TOro, 4ToObl mevataTh Wik 3anucath. lllenkaure Refill, uToOb1
CHOBA HAIIOJIHHUTB JIEBYIO EMKOCTb.

4. Yennuuth paauyc Ha 0.5 MM M NOBTOPUTH WIar 3 HECKOJBKO pa3 110
MakcumanbHoro paauyca B 6.0 mm. He 3a0yabre menknyts Record Data mocie
KaXJIOr0 MEepeMENIEHUs KUIKOCTH U3 JIEBOTO cocyna B mpaselil. Ecin Bel cnenanu
OIMOKY ¥ XOTUTE€ YAQJIUTh LIEHHOCTh JaHHBIX, IIEJKHYTh Ha JaHHBIX
COOTBETCTBYIOLIEH JTMHUU B Tabnuue u 3atem uienkHuTe Delete Line (ygamutob
JIUHUIO).



OueHka pe3ynbTaTa SKCIEPUMEHTA:
1. Uto ciiy4miioch € KMJIKUM MMOTOKOM, KOTJia paauyc TpyObl ObLT yBeJIUYEH?
2. Iloctpoiite rpaduk 3aBUCUMOCTH BEJIMUUHBI TIOTOKA OT pajnyca TPYOHbl.

3. Kakue CymecTBYIOT OTHOLIECHHS MEXAY MOTOKOM KUIKOCTH U PaguyCoM
TpyOBbI, TMHEHHbIE WK Jpyrue?

4, O6’B$ICHI/ITC, KaK Halllh KPOBCHOCHLBIC COCYAbI U3BMCHATOT IIOTOK KPOBH.

Hanpumep, nocne miaotHoro obena, KOria Mbl OTABIXaéM W OTHOCHTENIBHO
0e37eicTByeM, Mbl MOTJIM OBl OXHMJaTh, YTO  KPOBOOOpALIEHUE B CKEIETHBIX
MBIIIAX HECKOJIBbKO , TOTIa Kak KpPOBEHOCHBIE COCYAbI B
MULIEBAPUTENIBHBIX OPraHax — BEPOSTHO, JOJIKHBI . JlonosiHNTE
MIPONYIICHHBIE YTBEPKIACHHUS.

DKCIEPUMEHT 2:

MN3YUYEHHUE BJAUAHUSA BASKOCTHU HA ITOTOK ’KUAKOCTH

C Bs3KOCTBIO, paBHON 3 - 4, KpOBb SIBJIIETCSI HAMHOTO OoJiee BA3KOM ueM Bojia
(1.0 BaskocTtu). XOoTsI BA3KOCTh MOXET OBbITh U3MEHEHA Pa3jIMYHbIMU (PaKTOpaMu
TUMA 00€3BOKMBAHUS U U3MEHEHUS KOJIMYECTBA KIETOK KPOBH, BSI3KOCTh KPOBHU KaK
TOMEOCTATUYECKUM ITOKA3aTelb MMEET OTHOCHUTEIIbHYK) YCTOWYMBOCTb. TeM He
MEHEE I0JIE3HO HCCIIEIOBATh BIUSHHE W3MEHEHUHN BSI3KOCTH HA MOTOK XKUIKOCTH,
MOTOMY YTO MBI MOXEM TOI/la MIpeacka3aTh TO, YTO MOIJIO Obl MPOSBUTHCS B
JESTENBHOCTU CEPACUHO-COCYAUCTON CHCTEMBbI YeJIOBEeKa MPU HEKOTOPBIX (popmax
MIaTOJIOTUU, KOTOPBIE MOTYT COPOBOKIATHCSA U3MEHEHUEM PEOJIOTHUECKUX CBOWMCTB
KpPOBH.

Xon paboThI:

1. YcraHoBuTE CTapTOBBIE YCIOBUSI CICAYIOIINM 00pa3oMm:
* naBnenue - 100 MM

* paguyc TpyObI moToKa - 5.0 MM

* BSI3KOCTh - 1.0

* IJIMHA TPYOBI TOTOKA - 50 MM

2. Hlenkuyts HabopoMm aaHHBIX BsizkocTh (Viscosity) B Tabmmiie coOpaHus
HaHHBIX. (DTO JNEHCTBHE TOTOBHUT 3KCIIEPUMEHTAIBHYIO CETKY JUIsl 3alHUCH JTaHHBIX
BSI3KOCTH. )

3. Cuosa Hanonuuth (Refill) neByro emMkxocTs, eciu Bbl yke 310 He crenany.



4. Ilenxnyts Start, uyrtoObl HauaTh skcrepumeHT. [locie Toro, kak Bcs
KHUJIKOCTh CTEKJIa B MpPaByl0 e€MKocCTh, ImenkHure Record Data , yToObl nenaTth
3aMUCh Pe3yJIbTAaTOB ATOro ombiTa, W 3aTeM cHoBa HamoysHuTe (Refill) neByro
€MKOCTb.

5. Ilpupamusas Bsi3kocTh 1Mo 1.0 U moBTopuTe mar 4 a0 TeX IMOp, MOKa He
OyaeT TOCTUTHYTa MakcuMaibHas BsI3KOCTh (10.0).

Onenka pe3ynbTaTa 3KCIIepUMEHTa:
1. Kak MeHseTcst TOTOK KUAKOCTH MIPU U3MEHEHHUH €€ BA3KOCTH?

2. JIeCTBUTENBHO JM COOTHOIICHUS MEXIY MOTOKOM M BSI3KOCTH IKUIKHUI
MMOTOK MIPOTHUB BSI3KOCTH OOpaTHbIE?

3. CpaBHute 3p(DHeKT N3MEHEHHsI BA3KOCTH ¢ 3(PEeKTOM U3MEHEHHs pajuyca Ha
ITOTOKE KUJKOCTH?

4. Tlpenckaxute 3¢(HEKT BIUSHUS aHEMUHU (IPUTPOTICHHUH ) Ha TOTOK KPOBH.

5. YUtro mMorio Obl CIy4UTHCS C TIOTOKOM KPOBH, €CJIHM Mbl YBEJIMUYWIM YHCIIO
KJIETOK KpOBH?

6. O6’B$ICHI/ITC, IMo4YeMy U3MCHCHHC BA3KOCTHU KPOBHU HC BBII'OJHO HCIIOJIB30BATH
IJIA YIIpaBJICHUA ITIOTOKOM KPOBH.

7. BSI3KOCTh KpPOBH B YCJIOBHUSIX 00€3BOKMBAHUS ObLTa OBI ,
YTO MPHUBENO ObI K MoTOKa KpoBH. IIpocTaBbTe MPOIYIICHHBIE CIOBA.

DKCIIEpUMEHT 3:

W3YUYEHWE BJIUSHUSA JUIMHBI TPYBBI HA BEJIUYAHY MOTOKA
"KUJIKOCTH.

3a MCKJIIOYEHUEM IPOLECCOB HOPMAJIBHOIO POCTa, KOTOPBIA MPOUCXOIUT 10
IIOJIOBOW 3pENOCTH, JUIMHA KPOBEHOCHBIX COCYy/la 3HAYUTEIBHO HE H3MEHSETCS.
[IpoBoas 3T0 ymnpa)kHeHue, Mbl OyJleM CHOCOOHBI MOHATH (PU3NYECKHUE OTHOIICHHUS
MEXAy [JIMHOW cocyla M JABW)KCHHEM KpOBHM, HaOmIoAas, Kak IOTOK KPOBH
U3MEHSIETCS B TpyOax MOCTOSTHHOTO paanuyca, HO pa3IuyHON JJTHHBI.

Xoo pabomui:
1. YCTaHOBUTH CTapTOBBIC YCIOBHS CIEAYIONIUM 00pPa30M:

* JlaBnenue - 100 mm

* paguyc TpyObI moToKa - 5.0 MM
* BA3KOCTh - 3.5

* IyMHA TPyOBI TOTOKA - 10 MM



2. lllenknyts Habopom aaHHbIX JIuHBI Length B Tabnuue cobpanus JaHHBIX.
(D10 nelcTBUME TOTOBUT SKCHEPUMEHTAIBHYIO CETKY K TIO0Ka3y JaHHBIX 3TOrO
AKCTIEPUMEHTA)

3. Cuosa Hanonuuth (Refill) neByro eMkocTh, eciu Bbl yke He caenanu 3Toro.

4. Ilenxnyte Start, uyroObl HauaTh skcnepumeHT. [locie Toro, kak Bcs
KHUJIKOCTh CTEKJa B MpaByK eMKOCTb, mienkHuTe Record Data , 4toOwl cnenath
3aMKch 3TUX JAHHBIX, U 3aTeM Iuenkath cHoBa HanoinHuTe (Refill) neByto eMkocTs.

5. [lpupamuBas mo 5 MM, YBeTUYUBANUTE JJIUHY TPYOBI MOTOKA, IIETKAasl TUTI0C

Knonky (+) psiaoM ¢ OKHOM JJIMHBI M IOBTOPUTE CTYNEHH 4 10 MaKCUMAaJIbHON
JUTUHBL TpYABI (50 MM).

OueHka pe3ynbTaTa SKCIEPUMEHTA:
1. Kak qiunHa TpyObI BIMSIET HA KUJIKUMA MOTOK KUAKOCTH?

2. O0bsicHUTE, TOYEMY U3MEHEHHE JJIMHBI KPOBEHOCHOTO cOocy/ia OblIO OBl MIIH
He OBLJIO XOPOIIIMM METOJIOM YIIpaBJiIeHUsI KPOBOTOKA B TelIE.

DKCIIepUMEHT 4:
MN3YYEHUE BJIUAHUA JABJEHUSA HA ITOTOK )KUAKOCTHU

PazHocTh [naBieHus MexAy JABYMs KOHLAMH KPOBEHOCHOIO cocyaa —
INBWXKYILAsl CWila IOTOKa KpoBH. Hama skcriepuMmeHTanbHas yCTAaHOBKA MOKET
U3MEHATh JIaBJIEHHE B OKAa3bIBAET JIEBOM €MKOCTH, TaKUM 0Opa3oM obOecreurBast
JABUKYILYIO CUITY, KOTOpasi MPOJIBUTAET KUJIKOCTh Yyepe3 TPYOKy K MpaBOil eMKOCTH.
Brb1 uccnenyere s ekt uamMeHeHus: JaBieHUsI Ha KUIKOCTh, U3MEPAs )KUJIKOCTh B
IIPaBO €MKOCTH.

Xoo pabomui:

1. YcTaHOBUTH CTApTOBBIE YCIOBUS CIEAYIOIIUM 00pa3oM:

* JlaBienue - 25 Mm

* paguyc TpyObI moToKa - 5.0 MM

* BA3KOCTb - 3.5

* yHA TPyOBI TOTOKA - 50 MM

2. llenxknyth HaOoOpoM maHHBIX JaBiieHus Pressure B Tabnuie coOpaHus
TaHHBIX. (DTO JEWCTBHE TOTOBUT OKCIEPUMEHTAIBHYIO CETKa K PErucTpaiuu
PE3YIABTATOB 3TOT'0 SKCIIEPUMEHTA)

3. CuoBa nanosnnute (Refill) neByro meH3ypky, eciiu Brl yxe He clienanu 3Toro.

4. Illenkuyte Start, yToOBl HauyaTh 3KcrmepuMmeHT. I[locrme Toro, kak BcCs
KUJKOCTh TPOJIBUHYJACh B MpPaByl €MKOCTh, mielkHuTe Record Data, uToObl
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nenath 3anuch ATuX JaHHBIX. lllenkamTe Refill, 4T00BI CHOBa HAMOIHUTH
MMOKUHYTYIO0 €EMKOCTb.

5. YBenuubTe Ha 25 MM JlaBlieHUE JBUKEHUS, LIENKas KHOMKY (+) psSIoM c
OKHOM J1aBJICHUS U MOBTOPSIITE CTyINEHb 4 10 MaKCUMaIbHOTO JIaBiieHus (225 mm).

O11eHKa pe3yJbpTaTa SKCISPUMEHTA:

1. Kax oasnernue énusiem Ha nomokx ixcuoxkocmu?
2. Kak smo énusnue omauuaemcs om opyaux?

3. U3menenue O0asneHuss Modicem UCHONb308AMbCA KAK CPEOCMBO YNPAGIeHUs
nomoxom Kposu. QOOvscHume, nouemy >3mom NOO0X00 He Obll Obl CMONb Jice
aghhexmusen, Kax UsMeHAIWULIC paouyc KPOBEHOCHO20 COCYOd

YacTb 2.

MEXAHHUKA HACOCHOHM ®YHKIIUU CEPJIIIA

B denoBeueckom Tese cepale cokpamiaercs npubdausutenabHo 70 pa3 B MUHYTY.
Uk 1esTenbHOCTH cep/illa COCTOUT U3 MEPHUO/Ia HAMOJHEHUS, B TE€YEHHE KOTOPOIO
KpPOBb MEPEMEIIACTCA B TMOJIOCTH CEpJlla, W IEepUoJia W3THAHUS, KOrja KpOBb
aKTUBHO HakayuBaeTcs B Oosbinue aprepuu. CepiedyHbie MOJIOCTU 3aMOJHSIIOTCS B
TEUEHHE JMACTOJIbI (paccinabiieHusi cepiila) M BbIOPACHIBAIOTCA B apTEpUU B
TeUEeHHE CHUCTONBI  (cokpamieHus cepiaie). OTpe3ok BpeMeHH, KOrja Cepale
paccnabieHo, OMpeNessaeT KOJIMYECTBO KPOBU B IMOJIOCTIX cepiala B KOHIE ¢asbl
HanoJiHeHusA. Jlo ONpenesieHHOro IIyHKTa YBEIWYEHUE BPEMEHHU 3arOJIHEHUS
KEITYJTOYKOB MPUBOJIUT K YBEIIMUEHHUIO 00BeMa Kelya0ukoB. OOBEM Kely109KOB B
KOHIIE JHUACTOJIbI, KaK pa3 Mepel CEepACYHbIM COKpallCHHEM, Ha3bIBACTCA
KOHEYHBbIM JHACTOJIHYECKHUM 00beMoM, i EDV.

KpoBb mepememiaercs oOT cepalna B apTepUalbHYI0 CHCTEMY, KOTJa
CUCTOJIMYECKOE JaBJI€HHUE BbIIIE OCTATOUHOIO JIaBJIeHUs (OT MPeabIAYIIEN CUCTOIbI)
B aopTe. XOTs KEIYJOUYKOBOE COKpAaIllEHWE NMPUBOJIUT K M3THAHUIO KPOBHU, CEpILe
HE 3amycTeBaeT NOJHOCThIO. Hebonplioe KOIM4ecTBO KpoBH (KOHEYHBIH
cucroanyeckuii o0bem, unu ESV) octaercs B xenyJoukax B KOHIIE CUCTOJbI.

ITockoNbKY KUCIOPOAHBIM 3alpOC TKaHEW Tejia U3MEHSETCSl B 3aBUCUMOCTH OT
YPOBHSI JI€SITEILHOCTH, MUHYTHBIM 00BEM KpOBH (KOJHWYECTBO KPOBH, HaKaYaHHOE
KOKJIBIM JKEJIYJOUKOM B MHUHYTY), COOTBETCTBEHHO H3MEHsETCsI. MBI MoxeM
BBIYUCIIUTH yaapHbd 00beM YOC (KONMMYEeCTBO KPOBH, HAKAYaHHOM B COKpaIlleHUE
Ka)XJIOT0 Key/l04yKka), OTHSB OT KOHEYHOTO JMACTOJUYECKOro 00heMa KOHEUHBIN
cucronmmueckuii o0bem (YOC = EDV-ESV). [locie 3Toro Mbl MOXeM BBIYUCIHTH
MUHYTHYIO cepieunyto npoaykiuio (MOK), ymHoXkast ynapHbii 00beM Ha 4acTOTY
cepaneouenuii (MOK =VYOY x UCC)



YenoBeyeckoe cepile - CIOXKHBIM YeThIpeXKaMEpHBIH OpraH, COCTOSIIIMHA M3
IBYX  OTHAENbHBIX HAcOCOB (MpaBOro M  JIEBOTO), CBSI3AHHBIX  BMECTE
nocienoBaTenbHo. [IpaBoe cepalle kadaeT KpoBb 4epe3 JIETKUE B JIEBOE Cep/Ile,
KOTOpOE B CBOIO OdYepellb IMOCTaBIseT KPOBb K CHCTeMaM Tejla. 3aTeM KpOBb
BO3BpAlIAETCs K MPABOMY CEepJILly U 3aKaHYMBAET CBOM KPYyTrooOOpoT.

Hcnone3ysa yacts 2 nporpamMMbl «MexaHMKAa HACOCHOM (PYHKLMH CepALay,
Bel MoOxere wuccinenoBaTh JEHCTBUE IIPOCTOrO OJHOKAMEPHOIO Hacoca, U
NPUMEHUTH (PU3NYECKUE TIOHSTHS, MOJIYYSHHBIA IPU MOJEIMPOBAHUH, K JEHCTBUIO
J1r000r0 U3 BYX HACOCOB YEJIOBEUECKOI0 CEpLa.

B stoMm skcniepumenTe Bbl MokeTe M3MEHSTh HaualbHBIA U KOHEUHBIH 00beM
Hacoca (mamactomuueckuid - EDV wu cucromuueckuit - ESV COOTBETCTBEHHO),
W3MEHssI JaBJI€HUE, CONPOTHBJICHUE U JHAMETPhl TPyO MOTOKAa, BTEKAIOIIUX U
BBITEKAIOIIUX M3 €MKOCTH Hacoca, U MOJIEIUPOBATh yCIOBHs paOOThl Kak JIEBOTO,
TaKk M MPaBOro >XKenyno4ykoB cepaua. Hampumep, BooOpasute, 4To TpyOa MOTOKA,
BelyIlasi K HAcOCY clieBa TPEJCTABIsCT JICTOYHBIE BEHBI, B TO BpeMs Kak TpyOa
MIOTOKA, NEPEXOIAIlas K HacoCcy HampaBo MNpeacTaBisieT aopry. Hacoc Torna
MpeICTaBUII OBl JIEBYIO CTOPOHY CEep/la.

Xo0 uccneoosanusi.
Bri6eputre Mexanuky Hacoca (Pump Mechanics) 13 MeHIo 3KCliepuMeHTa.

OOopynoBaHue I 3TOrO0 OKCIIGPUMEHTAa CTaHET BUAUMBIM. Kak u B
MPEABIAYIIEM SKCIIEPUMEHTE, €CTh JIBa MOJCIUPYEMBIX JJICKTPOHHBIX OJOKH
yIpaBlIeHUs Ha DJKpaHe KOMIIbIOTepa. BepxHuii ammapar- 070K ynpaeieus
06opyodosarnuem, KOTOPBIH HCIONB3YETCS, YTOOBI PETryJIMpOBaThH IapaMeTPHI.
HwxHuit anmapar — 610k coopa OanHblx, B KOTOPOM BbI OyAeTe JeNlaTh 3alucCh
PE3YJIBTaTOB SKCIICPUMECHTA.

310 000pYAOBAaHUE HEMHOTO OTJIMYAETCSI OT TOT0, KOTOPOE MCIOJIb30BAIOCH B
MPEABIIYIIEM SKCIIEPUMEHTE.

EcTb ABE €MKOCTH: UCXO0OHAA eMKOCMmb CIEBA U eMKOCMb  NpeOHA3HAYEeHUs.
crpaBa. JlaBneHrne B KaXXIOW €MKOCTHM WHIAMBHUIYAJIbHO YIIPABISIETCS AATYMKAMHU
JABJICHUsI HA BEPIIMHE €MKOCTe. Mexay 3TUMU €MKOCTAMH €CTh MPOCTOM HACOC,
KOTOpBI UMUTHPYET OJHY CTOPOHY cepAla (Hampumep, JeBblil xemyaouek). Jlepas
€MKOCTb M BXOJHasi TpyOa MpEeACTaBIsAIOT BEHO3HYIO CTOPOHY YeJIOBEYECKOIO
MOTOKAa KPOBH, B TO BpeMsl Kak apTepuajgbHOE OOpallleHne MOJAEIUPYETCs MpaBoil
TpyOOil moTOKa W TmpaBod eMKocThio. OJIHOCTOPOHHME KjamaHbl B TpyOax
rapaHTUPYIOT IBUKEHUE KUJIKOCTH B OJHOM HAIPaBICHUH — OT JIEBOM EMKOCTH B
Hacoc, M 3aTeM B MpaByl eMKocTb. Eciu Bsl BooOpakaere, 4TO Hacoc
IIPEICTABIIACT JIEBBIM JKEIYNOYEK, JyMaWTe O KjlalaHe HaJeBO OT HAacoca Kak
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MPITp&JIBHBIfI KJIaITaH W KJIallaH HaIIpaBO OT HACOCa KakK aOpTaHBHBIﬁ HOHYHYHHBIﬁ
kiamnaH. Hacoc Pa3BUBACT OABJICHUC, YCTAHOBJIICHHOC HA €T0 BCPIINHC.

Puc. 2. Mooenvnas ycmanoska 0ns uzyueHuss HaCOCHOU hyHKyuu cepoya.

[ e
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BaxxHoe pasinuMe MEXAy JAaBICHUEM HAcoca W JAaBICHUEM B EMKOCTAX
3aKJIF0YAaeTCsl B TOM, YTO HACOC Pa3BUBACT JIABJICHUE JIUIIIb B TEYEHUE €r0 JBUKECHUS
BHU3. BBepx Hacoc BO3BpallaeT AaBJIE€HUE OT JIEBOM €MKOCTU (HAcOC HE MPOSBISIET
HUKAaKOTO COINPOTHUBJIECHMS, TOKY JKMAKOCTHM OT JIEBOM MEH3YpKH B TEYEHHUE
3anojHeHus: Hacoca). HampoTuB, naBieHue B MpaBOMl €eMKOCTH pabOTaeT MPOTUB
JABJICHUs HACOCA, YTO O3HAYaeT, YTO YHUCTOE JABJICHUE, HAUHETAIOLIEE KUIKOCTh B
MpaByl0 €MKOCTb (pacCUMTHIBACTCS ABTOMATHYECKH), PABHO pPA3HULE MEXIY
JaBJIEHUEM HAcoca U JaBJICHUEM B IIPABOM €MKOCTH. DTa BeJIMUYMHA OyJeT MoKa3aHa
B Ta0yMlle TaHHBIX SKcriepuMenTa kak Pres. Dif. R.

[Ileadok kHOMKON Auto Pump 3amyckaer Hacoc ISl BBIMOJTHCHHUS ITUKIIA
JBUKCHUHN C YMCIIOM, 0003HAYCHHBIM B MaKCUMaJIbHOM OKHE ymapoB. Ilpu miemuke
kHOnkM Single Hacoc ocyiecTBiIseT OJAWH ynap. B TeueHue HKCIIEPUMEHTA,
mapaMeTphl TOTOKa aBTOMATHYECKHU MOKA3bIBAIOTCS, KOTJ/Ia YHCIO YAapoB Hacoca 5
WK OOJIbIIIEE.

Paz(I/ch Ka)I(I[Oﬁ TPY6BI IMOTOKAa HWHAHWBHUAYAJIbHO VIIPABIIACTCA IICIKOM
COOTBGTCTBYIOH_Ieﬁ KHOIIKH. H_ICJIKHI/ITG IIJIFOC KHOIIKH, YTOOBI YBCIIMYUTDL paanycC
TPY6BI IMOTOKA UJIM MUHYC KHOIIKH IJIs1 YMCHBIICHUS paanyca TPY6BI II0OTOKaA.
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VY napubiit 00beM Hacoca (KOJIMYECTBO KUIKOCTH, U3THAHHOMW MIPU OJTHOM ylape)
aBTOMATUYECKU BBIYMCIIAETCS, BBIYUTAHUEM €r0 KOHEYHOIO0 00bemMa OT CTapTOBOTO
o0beMa. Bbl MokeTe peryaupoBaTh CTapTOBbIM UM KOHEUYHBIH OOBEMBbI, U TaKUM
o0pa3oM M3MEHATb yAAapHBIM 00beM, IIenkas IUIIOC WIM MHHYC Ha
COOTBETCTBYIOIIEH KHOIIKE B OJIOKE yIpaBiieHUs] 000pyAOBaHUEM.

Ta6JII/II_Ia c60pa HAaHHBIX OCJACT 3alIMCh PC3YJIbTATOB SKCIICPUMCHTA.

HaGop mannbix ans mepBoro skcnepumenta (Paauyc, Rad. R), koropsiit
MPEICTaBIACT paauyc NMpaBoi TPyObl MOTOKA, BBIABUHYT HA NEPBBINA MJIAH B OKHE
Data Sets. Bol Mmoxxere 100aBUTh WM YAQIUTh YCTAHOBJICHHBIC JAaHHbBIC, IIENKAs
COOTBETCTBYIOIIIEH KHOIKOM HapaBo OT OkHa HaOopa maHHbIX (Data Sets). [llemuok
«Ynanmute Habop nanHbix»(Delete Data Set) corper Bce maHHBIE 3TOrO OIBITA.
Knonka Record Data B mpaBoM Kparo sKpaHa aBTOMaTUYECKH aKTUBU3UPYET 3aIIUCh
nociie skcnepumenTta. Korja mienkaercst kHomnka «oTdeT faHHbix» (Record Data) B
Ta0JNMIle TOKa3bIBAIOTCA MapaMmeTpbl MOTOKA M OHM COXPAHSAIOTCS B MaMSITH
koMmmbioTepa. [llenyok Ha KHOMKE «ynanuTh JuHUio» (Delete Line) i Ha KHOTIKE
Clear Data Set ctupaet no0ble JaHHBIE, KOTOpbIE BBl XOTUTE yIanuUTh.

He 3a0biBaeTe pnenaTh 3amuch JIaHHBIX, KOTOphIE HaKallJMBalOTCS B
AKCIIEPUMEHTAJIBHOM CETKE IEHHOCTEW BHU3Y CPEAHEN YacTH HKpaHa.

DKCnepuMeHT 1:

N3YUYEHUE BJIUAHUA PAJINYCA COCYAOB HA JEATEJIBHOCTbD
HACOCA

VYopasnsisi paguycoM NpaBoll W JieBOM TpyO MOTOKAa B 3TOM YIPaKHEHUH,
MOMHUTE, YTO JieBasg TpyOa MOTOKAa MOJEIHMPYET JIETOYHbIE BEHBbI M MpaBas TpyoOa
MIOTOKA MOJEIUPYIOT a0pTY.

Xoo pabomui:
1. [TpoBecTH HaYaIBLHYIO YCTAHOBKY O0OpPYIOBaHUS.

A. lllenknute Rad.R . B HaOope naHHBIX, YTOOBI aKTUBU3UPOBATH ero. Tabnuia
coopa JaHHBIX TeNepb TOTOBa JeiaTh 3aldCh HM3MEHEHUW IOTOKa H3-3a
M3MEHSIOIErocs pajnyca TpyOsl OTOKA.

b. Ecim cetka maHHBIX 3KcnepuMeHTa He mycta, menkaure Clear Data Set
YTOOBI CTEPETH BCE MPEAbIAYIIUE JaHHbIE.

B. Ecnu neBas eMkocThb He noiHa, meiakaute Refill .

2. BeicTaBuTh paanyc npaBoi TpyOsl - 2.5 MM, U paauyc JeBoi TpyOsl moToka - 3.0
MM,  IIEJKas COOTBETCTBYIOIINE KHOMKHU.

YcranoBure CICAYOIHNC YCIOBUA SKCIICPUMCHTA:
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* JaBjieHWe B mpaBod emkoctu - 40 MM (3TO JaBieHHe oOOecreyuBaeT
MOCTYIUICHUE KUAKOCTH B HACOC, KOTOPBIA HE IMpeasiaraeT HUKAKOTro
COTPOTHUBIICHHS 3aIOJTHEHHUIO);

* naBiieHHe Hacoca - 120 MM (ZaBlieHHE HAacoca - 3TO ABMXKYIIAs CUJla , KOTOpas
MPOJIBUTAET KUJIKOCTh B MIPABYIO €MKOCTh);

* JaBleHHe B TpaBod emkocth - 80 MM (3TO JaBICHUE OKa3bIBaeT
CONPOTHUBJICHHE JIABJICHUIO HACOCA);

* cTapTOBBIN 00BbeM - 120 M (ananornynsiit EDV)

* KOHEUHBIN 00beM - 50 mut (ananoruynsii ESV)

* MAaKCUMaJIbHOE YUCII0 yaAapoB - 10 yaapos

3amMeTbTe, YTO TIOKa3aHHBIM yaapHbeli o00beM (70 MIJ) aBTOMAaTUYECKHU
paccuutan. I[Ipexae yem HayaTh, MIEIKHUTE KHONKOW Single onuH wiu ABa pasa, u
HaOJIFOalTe JIEHCTBUE HACOCA.

O11eHKa pe3yJbpTaTa SKCISPUMEHTA:

Ymobwvl ybeoumvca, umo  Bwvi nonumaeme, xax 00 >3mom npocmom
MEXAHUYECKOM HACOCe MOJCHO OYMamb KAK O MOOeNU Yelo8edeckoeo cepoyd,
3aKoHYUme credyrouue YmeepiucOeHus:, 8bloupas NPAGUIbHLLIL MEPMUH 8 npedeax
KpYeaviX CKOOOK:

a. Koeoa nopwenv - y ochoeanus e2o nymeuiecmsus, 8 cepoye HAXOOUMCs
ocmarowutica (EDV, ESV) o6vem.

b. Konuuecmeo scuoxocmu, U3eHAHHOU 8 NPABYI0 MEH3YPKY KAHCObIM YUKIOM
Hacoca cocmasisiem (OUacmoIudeckuti 00vem, CUCMoIudecKull 00vem) cepoya.

c. Obvem Kposu 6 cepoye neped cucmonou Hazwvieaiom (EDV, ESV), u
coomgemcmeyem o006vemy HCUOKOCMU 6 MOOeIUPyeMoOM HAcoce, Ko20d 220
NOpuLeHb HaxX00Umcs (8 8epuilHe, 8 OCHOBAHUE) e20 Yoapa.

3. llenkHyTs kHOMKON Auto Pump B Oiioke ympaBieHuss oOOpyIoBaHUS,
4yTOOBI HaYaTh paboTy Hacoca. [locne Toro, kak npoiaeT 10 ynapoB, aBTOMaTHUECKU
OyIyT TOKa3aHbl pe3yJbTaThl dKcHepumeHTa. Temeppb menkHutre Record Data |
4YTOOBl MOJyYEHHbIE BaMM uucia Bbl TONbKO coOpanuch B 3KCIEPUMEHTAIBHOM
CETKE LIEHHOCTEM.

Hlenxuure Refill, 4TOOBI MOMONMHUTH JIEBYIO €MKOCTb.

4. YBenuuuBaiiTe paanyc npaBoid TpyObl MOTOKa B mpupauieHusx Ha 0.5 MM u
MOBTOpsNTE 1Iar 3, nmoka He OyAeT JOCTUTHYT MakCUMallbHbIN paguyc (6.0 mm). He
3a0biBacTe MEIKHYTH Record Data mociie Ka)K10ro UCTbITaHUS.
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O1eHka pe3yJbpTaTa SKCISPUMEHTA:

1. Ilapamempsr nomoka, komopwvie Bvl monivbko umo onpedenunu, 3a8Ucim om
3HAYeHUll NOMOKA 8 HACOC CJle6d U 3HAYeHULl NOMOKA U3 HACOCA K NPABOU eMKOCHIUL.
CrneoogamenvbHo, Xapakmepucmuky HOMOKA OMAUYAIOMCA Om mex, Komopvle Bovi
Moenu 0Obl npedcKazamv nocie PACCMOMPeHUs GIUAHUSA paouyca HA HOMOK 8
npeovloyujem IKCnepumMerme.

2. Iloneimaumecs 06b}ZCH}Zmb, nodvemy omu pes3yibmambsvl omaudaencs omnm
pes3yiomamos USMeHeHUsl paduyca 6 JKCcnepumeHme C¢ ConpomueieHuem cocy()oe.
HOMHume, Umo eeluduHa nomokKd 6 HACOC HE U3BMEHANACH, mo2oa KaxK 6eiuyuHa
nomokKa u3 Hacoca USMeHUj1acb CocJlacHoO 6auiuUM MAHUNYIAYUAM cpaduyCOM.

3. Kozoa Buvi 3axonuume, wenkaeme O.u3Kol KOpoOKOU HABepX)y OKHA yyacmka ?

4. 3akonuume cnedyrowue ymeepicoeHus, 6bloupas NpasuibHoe Cl080 8
npeoenax Kpy2iblx CKOOOK.

a. Koeoa paouyc npasou mpybvi nomoxa yeeauueH, 6eiuyvuHa NOMoKa
(yeenuuusaemcs, ymenvuiaemcs). Imo umumupyem (pacuiuperue, cocamue)
KPOBEHOCHbBIX COCYO08 8 Yello8euecKoM melle.

b. [aoxce npu mom, umo OasieHue HACOCA OCMAEMCs NOCMOAHHBIM, CUILA
Hacoca (yseauuusaemcs, yMeHbulaemcs), Ko20a paouyc npasou mpyouvl
HOMOKA Y8eauueH. Imo npoucxooum nOmomy, Ymo CONpOMusieHue NOmoKy
AHCUOKOCIU (VBEUUEHO, YMEHbUIEHO).

5. Ilpumenume e6awiu HabAOOEHUS HAO MOOENbI MEXAHUYECK020 HACOCd,
YmoObl 3aKOHYUMb CNeOVIOWUe YMEEPHCOeHUs. O CepOeqHOl (DYHKYUU UeloBeKd.
Eciu  Bwi ne yeepenvi 6 opmynuposke eauieco omeemd, UCHOIb3YIUMe
Mooenuposanue, 4moodvl 0OCMUSHYMb OMEemd.

c. Cepoye 0ondicHO 3aKaO4UmMb coKkpawamscs (bojee, menee) CUIbHO, YMOObL
obecneuums HeoOX0O0UMbBIU YOApPHLIL 00beM, eCclu CONpOmuGieHue NOmoKy
KPOBU 8 COCYOax, NPpUxXoosauux K cepoyy, Y8eaudeHo.

d. Ilpu yeenuuenuu conpomueienus (Hanpumep, cocamuem) KpOBEHOCHBIX
cOCy008 Ha 6x00e 8 cepoye, OO0JHCHO (VBEIUHUUMBCS, YMEHbUIUMbCS), 8PeMs
3anoHeHus: nojocmell cepoya.

6. Umo cayyunoce 6vi ¢ eIUYUHOU NOMOKA U CULOU HACOCA, eCliu paouyc
npasou mpyowvl nomoxa oLl Obl UBMEHEH (UTU Y8eIUdeH UlU YMeHbULeH)?
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PabGora 2:

MN3YUYEHUE BJIUAHUA YIAPHOI'O OB BEMA HA
JAEATEJIBHOCTHU HACOCA

[Ipynumass BO BHHUMaHHE, 4YTO CEpJIIle YeloBeKa B TIOKOE KayaeT
npubu3uTenbHo 60% KpoBH, coaeprKalencst B ero nojoctsax, 40 % obiieit cymMMbl
KPOBHM OCTaeTCsl B MOJOCTAX cepjilia mociae cuctosbl. It 60 % KpOBH, U3THAHHOU
CepAIleM, Ha3bIBAIOT YIApHBIM O0BEMOM, M OH OMNpEIENseTCs Kak pa3HHIA MEXIY
EDV u ESV. Xots Ham mpocToil HAcCoc B 3TOM DKCIEPUMEHTE HE paboTaeT TOUYHO
TakK ke, KaKk 4YeJIoBeuecKoe cep/ie, Bol MokeTe MPUMEHUTh ITH MOHSTHS K €ro
pabote. B asTom skcmepuMente Bwl uccremyere, Kak MEHSIETCS JESTEIbHOCTH
MIPOCTOT0 HAacoca MPU U3MEHEHUH CTapTOBOTO M KOHEYHOI'O 0ObEMOB.

Xoo pabomui:

1. Ilenknyte Str. V.,  4ToOBl aKTUBU3UPOBATH HAOOP JaHHBIX ITOTO
sKkcniepuMenTa. Eciii ceTka naHHBIX SKCIIEpUMEHTa He mycTa, menkaute Clear Data
Set, yToOBI OTKa3aThCA OT BCEX MPEABIAYIIUX TaHHBIX. Eciu jeBas eMKOCTh He
noJyHa, meakauTe Refill.

2. Otperynupyite ymapHbii 00beM 10 10 M, YyCTaHOBUB HadalIbHBIH 00BEM
(EDV) - 120 mn u xoneunsiit o6seM (ESV) - 110 mu.

YcTaHoBUTE CEAYIONINE YCIOBUS KCIIEPUMEHTA!

* IaBJICHHUE B JIEBOU eMKOCTH - 40 MM

* IepeKauyrBarolee aapjaeHue - 120 Mmm

* IaBJICHHUE B MPABOIl EMKOCTU - 80 MM

* paguyc JIeBO# U mpaBoi TpyO nmotoka - 1o 3.0 Mmm

* MakcHMaJbHOE YHCIIO yaapoB (max. strokes) - 10 ynapos

3. lllenkuyTh KHONKONH Auto Pump, ytoObl Hauath 3kcnepumeHTt. Ilocne 10
ynapoB okHa Flow u Rate mokaXyT >KCIIEpUMEHTHUPYWUTE pPE3YyJbTAaThbl, JAaHHbBIC
tekyuux napametpoB. lllenknute Record Data, uroObl mokasaTh 3TH 4yucia B
ceTke naHHbIX skciepumenTa. [llenknure Refill 11 nonosHeHus neBO EMKOCTH.

4. YpenuuuBaiTe yaapHbli o0beM B mpupamieHusx Ha 10 ma (yMeHbIIas
KOHEUHBIN auactoinueckuii oobem, EDV) u nmoptopsiite mar 3 10 MaKCUMaIbHOTO
3Ha4YeHUs yaapHoro oowrema (120 mu). Yoeautecs, uTo mieIKHYIM KHOMKONH Record
Data nocine KaXx10ro UCIIbITAHUS.

O11eHKa pe3yJbpTaTa SKCISPUMEHTA:

1. Yro ciyumnock ¢ paboTOM Hacoca, KOrja €€ yAapHbl 00beM ynapa Obul
yBEJIUYEH ?
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2. Hcnonb3ys BallM pe3yJbTaThl MOJEIUPOBAHUSA KaK OCHOBAHME JIJIA BAIIETO
OTBETa, OOBSICHUTE, TTOYEMY Y aTjeTa JUACTOIMYECKUN 00beM MOT Obl OBITh HUXKE,
YEM y CPEIHETO YEIOBEKA.

3. Ilpumensis pe3yabTaTbl MOJEIUPOBAHUS K UEJOBEYECKOMY CEpAILY,
npeackaxute 3p(eKT BIUIHUS YBEIHMUYECHUS YJapHOro oObeMa yjaapa Ha BEJIMYUHY
MUHYTHOT0 00beMa KpOBH (TIpH JIFOOO0M YaCTOTE CEPACUHbBIX COKpAICHUH ).

4. Korga YCC yBenuueHa, BpeMs KEIIYJOYKOBOTO 3allOJIHEHUSI (YBEIUYEHO,
YMEHBIIIEHO), YTO NPHUBOAUT, B CBOIO ouepenb, K (YBEIHMYCHHUIO, YMEHBIICHHIO)
yllapHOro ooObema cepila.

5. Uro, mo Bamemy MHEHHIO, MOTJIO OBl CIIYYUTHCS C JaBJIEHHUEM B Hacoce B
TEUEHHWE €ro 3aloJIHeHHWs, €ClIM KjamaH B TpaBOdM TpyOe TOTOKa cTal
npoxyauBmuMcsi?  ([lomHuTe, dYTO Hacoc HE OKa3blBaCT COMPOTHUBIICHUS
3aII0JTHEHHUIO. )

6. IlpuMeHsst 3Ty KOHLENIMIO K YEJIOBEYECKOMY CepJlly, YTO MOTJO0 Obl
IIPOU30MTHU B JIEBOM CEPALE U JIETOUHBIX KPOBEHOCHBIX COCYABI, €CJIM aA0pTaJIbHbIN
KJIAIaH CTaJl MPOXYIUBIIUMCSA?

7. UTo Mpou30MaET, €CIM OTBEPCTHE A0PTAIBHOIO KJIaraH CTaHEeT HEMHOTO YXKe
(CTeHO3 aopTaNBbHOTO KJIalaHa)

8. B BamieM MOJENVMpPOBAaHWH, YBEIWYEHUE MABJICHHE B IIPAaBOM EMKOCTH
UMUTUPYET (TMPOXYIUBIIUNCSA, CY>)KEHHBIN) aOpTaIbHBINA KIIalaH.

PabGora 3:
N3YYEHUE OFBEJUMHEHHBIX D®D®EKTOB

B  osrtoit  wactu  pabGorel Bbl  ycraHoBuTe  Bamim  COOCTBEHHBIE
HKCIIEPUMEHTAIbHBIE YCJIOBHUS, YTOOBI OTBETUTh Ha CJEAYIOIIHUE BOIPOCHI.
TmarenbHO HccllenyidTe KaXKAbld BONPOC, M PELINTE, KAK YCTAHOBUTH MApaMETPhI
HKCIIEPUMEHTA, YTOOBI JOCTUTHYTh OTBETA.

[enkaute kHOmKoM Add Data Set B enuHuIle coOpaHUs JaHHBIX. 3aTeM,
co3laiiTe HOBBIE JAaHHbIE, yCTaHaBIMBas Ha3BaHue «OOBEIUHEHHBIC» (HAMHUCATH
Combined B nosiBuBmemcs okHe). Co3nannbiii Bamu Habop naHHBIX OyneT mokas3aH
Huxe Str. V. Teneps menkaute nuaueii Combined, 4ToObl akTHBU3UPOBATH HAOOP
nanubeix. Korma Bel cobepere paHHbIe Uisi OTBETa Ha CIEAYIOIIHE BOIPOCHI,
yoenurtech, uto menkHyin Record Data kaxnawiii pa3, korna Bel nmeere naHHbIe,
KOTOpble He00X0 UMbl BaM 1151 cocTaBieHusl.

Bomnpochsl, TDC6VIOH_II/IC SKCIICPUMCHTAJIBHOT'O ITOATBCPKIACHUA .
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1. Kak meHsiercs BelMYMHA MOTOKA, KOIJA paguyc NpaBoid TPyObI MOTOKa
coxpaHeH nocTtosHHbIM (B 3.0 MM) M paguyc JeBod TpyObl MOTOKAa W3MEHEH
(yBEnmMYeH WA YMEHBIIEH)?

2. Kak wu3meHeHue paauyca TpyObl TMOTOKa BIUAET Ha BpeMs 3allOJTHEHUS
Hacoca?

3. D70 BiIMsgeT Ha OCBOOOKIEHUE ITOJIOCTH Hacoca?

4. Bel yxke wuccinenoBad 3PpQGeKT U3MEHEHHS KOHEYHOTO JIHACTOIUYECKOTO
o0beMa Kak CIroco0 ympaBlIeHUS YIapHbIM 00beMOM. UTO cliydaeTcsi C MOTOKOM U
JacTOTOM ymapoB, KOTJa BBl YACP)KHMBACTe KOHCYHBIM CHUCTOJUYECCKUH 00BEM
MOCTOSIHHBIM, W M3MCHSCTE HadaJdbHBIM OO0BEM, YTOOBI YIPaBIATH YyAapHBIM
o0beMoM?

5. TlpoOyiiTe ympaBisTh JaBlICeHHWEM B JieBoM emKkocTH. Kak u3MeHeHue
JaBJICHUE B JICBOM EMKOCTH BIHUSAET HA  BEJIWYHMHY TOTOKa? (DTO H3MEHEHHUE
1Mo00HO M3MEHEHUIO JaBJICHUS B JISTOYHBIX BEHAX).

6. Ecnu naBneHue B J1€BOM €MKOCTH yMeHbIIeHO A0 10 MM, Kak MeHseTcs
BpeMsl 3all0JIHEHNS Hacoca?

7. Uto ciiydaercs ¢ 4acTOTOM pabOThl HAacoca, €Clii BpeMsl €ro 3armoJHEHUs
COKpAILIEHO?

8. Uto CIIy4acTCsa € IIOTOKOM JKHAKOCTH, KOTJa HAaBJICHHUC B npaBoﬁ CMKOCTHU
PaBHACTCA JaBJICHUC Hacoca?

Pabora 4.
N3YYEHUE KOMIIEHCAIIUHU

[enkaute kHOmKoM Add Data Set B enuHuIle cOOpaHUsS JaHHBIX. 3aTeM,
co3JaiiTe HOBBIE JaHHbIE Ha0op 1Mo uMmeHu «kommaHcauus» (Comp). Co3gaHHBII
Ha0op maHHBIX OyaeT nmokaszad Hwke Combined. Teneps menkuute auauo Comp,
9TOOBI aKTUBHU3UWpOBaTh HaOop naHHbIX. [lockonbky Bbl coOupaerech MOIy4YUTh
JAHHBIE JJISI peUIeHUs CIEIYIOIIUX BOIMPOCOB, yOenauTech, uTo meakHyaun Record
Data xaxnplii pa3, MOCJE MOJYYEHHS] OYEPEIHOW MOPUMU JAHHBIX, KOTOpbIC BhI
KEJIAeTe COXPAHUTH JIJI BallIUX OTYETOB.

IlocTaBrTe CICAYIOIINC SKCIICPUMCHTAJIBHBIC YCIIOBHUA!

* J1aBJICHHE B JIEBOW eMKOCTH - 40 MM

* [IepeKauyrBarollee aapjaeHue - 120 Mmm

* IaBJICHHUE B MPABOIl EMKOCTH - 80 MM

* paguyc JIeBOU U IpaBoi TpyObI moToKa - 3.0 MM
* 4ucio yaapos - 10

* CrapToBbIit 00beM - 120 mi
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* KOHEYHBIA 00BeM - 50 MII
[Hlenkaute Auto Pump u 3ateMm jAenaiiTe 3amuch BallluX JAHHBIX MapaMeTpPOB
MOTOKA. DTH JIaHHBIE OyJeM CUYUTATh HOPMOH.

Teneps yMeHbIIUTE paauyc IpaBoil TpyObl MOTOKAa A0 2.5 MM, UM BKJIIOUUTE
Hacoc. CpaBHUTE MOJYYEHHBIEC JaHHbBIE C "HOPMAJIbHBIMU"

OctaBbTe paguyc mpaBol TpyObl MOTOKAa paBHBIM 2.5 MM U mpoOyiiTe
MPUCTIOCOOUTH OJUH WM OOJIbIIIE APYTHe COCTOSIHUS, 4TOOBI BO3BpaliaTh MOTOK K
"HOopManbHOMY .

ITorpoOVyHATE OTBETUTH HA CIEIVIONINE BOIPOCHI:

1. Ilooymaiime, xkakue yclogus 2emMOOUHAMUKU MO2IU Obl KOMHEHCUPOBAmb
YyMeHbueHue paouyca mpyowvl nomoxa. Kax 61 Bl 6bi1u cnocobnst 3mo coenamu?
(Hamex: ecmb HecKobKo nymeii.)

2. Vmenvuenue paouyca npagoti mpyowsl nomoxka no0oOHo Yacmu4Holl (ymeuxe,
ONIOKUpoBKe)  aopmanvHo20  Klanaia — uiu  (Y8eluueHuro, - YMeHbUleHU0)
CONPOMUBIEHUS. 8 APMEPUATLHOU CUCEME.

3. O6b}ZCHum€, KakK 4dejoeeveckKkoe cepaue Moeno Ovl KoMnencuposeamsb makxKoe
CoCmosHue.

4. Eciu 6v1 mbl xomenu yeeiuyumv (Ui YMeHbUUMb) HOMOK KpPOSU K
cneyughuueckou cucmeme mena (Hanpumep, NUWEBAPUMENbHBIU), YMO ObLIO Obl
ayyue -  NPUCNOCABIUBAMb YACHOMY CepOeuHblX COKpauwjeHutl uiu ouamemp
KposeHocHo20 cocyoa? Obvscuume.

5. 3axonyume cnedyrowue ymeepoicoenus, gvloupas npasuivhsiii omeem. (Eciu
HeobX00uMo, UCNOb3YIMe MOOeIUPOsane Hacoca, 4modvl nomods Bam ¢ sawumu
omeemamu.)

a. Eciu mvl ymenvwuiu nepugepuueckoe COnpomusieHue 6 ueno8eyeckom
meie, cepoye 00aHCHO Obllo Obl npoussecmu (bonvbulee, MeHbulee) OasieHue, Ymoodwvl
00Cmasums a0eKk8amuoe KOauuyecmeo Kposu, U apmepuaivioe oasieHue 0blio Ovl
(8vlue, HudiCE).

b. Ecnu ouamemp apmepuii mena 4acmMuyHO 3ANOJHEH X0JeCMEePUHOBbIMU
onsawkamu, cepoye OONHCHO  COKPAUWAMbCSL (cunvhee, cnabee), umooOwvL
no00epacams NOMOK KpOs8U, U OdsleHUe 8 apmepudaibHoll cucmeme 6vlio Ovl (8vile,
HUdICe) YeM 8 HopMe.

Kornma Bbl 3akoHunTE CO BCEMM SKCIEpUMEHTaMH, Bbl MOkeTe pacredaraTb
Ballld 3apeTUCTpUpoBaHHbIe AaHHbIE. [IpocTo uante B UHCTPpYMEHTHI, 1 BhIOEpUTE
«Ileyars JJaHHBIX.
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