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dusnonorus yeaoBeka. MeTon4eckre yKa3aHus K BBIIOJIHEHHIO KOHTPOJIBHOW paboThI
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Meroauueckne yka3aHHsS K BBIOJHEHHIO KOHTPOJBHOH pabOThl MO TUCHUIUIMHE
«DPu3noNorus YeJoBeKa» TpPEAHA3HAYeHbl IS CTYIACHTOB 2 Kypca, OOydYarommxcsi IO
Hanpasienuto moarotoBku 49.03.03 Pekpeanuss u CIOpPTUBHO-03A0POBUTEIBHBIA TYypH3M H
pa3paboTaHbI B COOTBETCTBUU ¢ paboueil mporpaMMoil JUCIUTLTHHEI.

B Meroamdeckux yKazaHMSAX K BBIIOJHEHHIO KOHTPOJBHOW pabOTHI H3JI0KEHEI
OCHOBHBIE TPeOOBAHUS, TPEABSABISIEMbIC K CONEPKAHUIO U OQOPMIICHHIO KOHTPOJIBHOU PabOTHI
no aucuuiuiHe «OU3HONIOTHS YeTI0BEeKa», MPUMEPHl PElIeHUs 331a4 10 pacuyeTy W3MEHEHHH
HIOKa3aTelel CepIeuHO-COCYANCTOM, IbIXaTeIbHOM U IPYTrHX BETeTaTHBHBIX CUCTEM OpraHu3Ma
B 3aBHCHMOCTM OT YPOBHS DJHEProoOECredyeHUs] MBIIIEYHON JesITelNbHOCTH, BAapHAHTHI

KOHTPOJIbHBIX 3a/IaHUN M KPUTEPHUH OLIEHKHU BBIMOJIHEHUSI KOHTPOJIbHONU PabOTHI.
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BBEJIEHUE

B cootBercTBUM ¢ pabounM y4eOHBIM IJIAHOM IO HampanieHuto nmoarotoBku 49.03.03
Pexpeanuss M CHOPTUBHO-0310POBUTENBHBI TYpHU3M, CTYAEHTBl 2 Kypca OYHOH (HOpMBI
00y4YeHHSI JOIKHBI BBITOJIHUTH KOHTPOJIBHYIO Pa0OTy MO TUCHUILTHHE «DU3NOIOTHS YeTOBEKa.

Heap BeINONHEHUSA KOHTPOJIbHOM PabOThl - aKkTyalu3alus U  3aKpeluieHue
TEOPETUYECKOI0 MaTepuaja, a TakKe NPUMEHEHHE TEOPETUYECKUX 3HAHWM IpU pelIeHUU
IIPAKTUYECKUX 3a7a4 110 JUCLHUILINHE «DU3HOIOIHS YEIOBEKaY.

BrimonHenne KOHTPOJIbHOW PabOTHI MO3BOJISIET BHIPAOOTATh M 3aKPEMUTh MPAKTHUECKUE
HaBBIKM DEIIEHUS KOHKPETHBIX 3a7ad II0 pacyeTy HW3MEHEHUN II0Ka3aTeled CepaeyHo-
COCYAMCTOM, JAbIXaTE€IbHOW M JPYIMX BETETaTUBHBIX CHUCTEM OpraHuM3Ma B 3aBUCUMOCTH OT
YPOBHSI 3HEpProoOecreyeHHss MBILIEYHOW JAEATEJIbHOCTH M 00€CHeuMBaeT IPernoiaBaTello
BO3MO>XHOCTb KOHTPOJISI YCBOEHUSI CTYAEHTAMU OCHOBHBIX TE€M IUCLUIUIMHBI, a TAKXKE€ YPOBHS
UX CaMOCTOSTENbHOCTH, AKTUBHOCTM M KpeaTUBHOCTH. PemeHue 3amad kak y4yeOHO-
METOAMYECKH TpueM Hu3ydeHHs (U3MOJIOTHM YeJOBEKa HMMEeT HCKIIOYUTENLHO O0JbIIoe
3HA4YEHUE, TaK KaK €ro NpUMEHEHHE CIIOCOOCTBYET KaueCTBEHHOMY YCBOEHHUIO TEOPETHUYECKUX
3HaHWUM, pa3BUBAET YMEHME PAcCyXkJaTb U OOOCHOBBIBATH BBIBOJIbI, CYIIECTBEHHO pPAaCHIMPSET
Kpyrozop Oyaymux 0akanaBpoB 110 GpU3HUECKON KyIbTYpe.

Cremyer MOMHHTB O TOM, YTO IEJIBIO PEIICHUS 3a7a4 10 (PU3HOIOTHN YellOBeKa SIBISETCS
HE TOJIBKO IIOJIy4eHHE OTBETa Ha BOIIPOC, HO U JIEMOHCTpAalusl 3HAHUNA OCHOBHBIX IOHSTHH,
3aKOHOB M TepMHUHOB. [lo3TOMYy B pelIeHHHM KelaTelbHbl KpaTKUE IOSICHEHWS, CChUIKM Ha
3aKOHOMEPHOCTHU. DTO MO3BOJISIET CTYAEHTY IOKa3aTh INy0OKOoe 3HaHUE y4eOHOM JUCLUIUIMHBL.

KonTposnpHas pabora mpeacraBisieT coboir 10 BapraHTOB 3alaHUi MO 5 MPAKTUYSCKUX
3aJa4 B Ka)k10M BapuaHTe. CTy[CHT BBIIOJIHAET 1 BapuaHT.

[TogoGpanHbIe 3a7a4M MOTYT UMETHh HECKOJIKO BAPHAHTOB pelieHui. Pemenne 3aBucuT ot
HalpaBJIEHHOCTH, 3HaHUI, CHOCOOHOCTEH, BialeH!s CTyIEHTOM TEOPETHUECKUM MaTepUaAJIOM.

KonrtponbHas paboTa mpencTaBisieTcss B CPOKH, YCTaHOBJIGHHBIC y4eOHBIM IIJITAHOM — B
KOHIIE 3 cemecTpa.

PA3JIEJ |
®U3NO0JIOTUS KPOBU

1.1. Kpamxue meopemuueckue ocHogul

[Tpu pemennu 3anad, CBA3aHHBIX C MU3MEHEHUSMU B CHUCTEME KPOBU IPH BO3JEHCTBUU
MBIIIEYHBIX HArPy30K HAa OPraHu3M YeloBeka, 0co00e BHUMAHUE HYXHO YACIUTh MOHSATHIO
«BHYTPEHHSISI Cpella OpraHu3Ma», OHOJOTMYECKMM CBOMCTBAM IIJIa3Mbl KpPOBH, HU3YYUTh
CYIIHOCTh MHOTEHHOTO JICHKOLIUTO3a U MEXaHU3MaM KpOBO- U JTUM(OooOpa3oBaHMUsL.

Haxonsce B MOCTOSIHHOM JIBHJKEHUH, KPOBb OCYIIECTBISIET Ba)KHbIE (PYHKIMM IepeHoca
MUTATEeNbHBIX BEIIECTB, Ta30B, TOPMOHOB, MPOMEXYTOUHBIX U KOHEUYHBIX MPOIYKTOB OOMEHa
BeniecTB. KpoBb yuacTByeT Takke B MOJA€pKaHUH ITOCTOSHCTBAa BHYTPEHHEH cpeibl.

KpoBb cOCTOUT U3 KUIKOW YacCTH — IJIa3Mbl, 3aHUMAIOIIEH B cperHeM okoiio 55-60% ee
o0bemMa, U KJIETOUYHBIX AJIEMEHTOB (3PUTPOLUTHI, JEHKOIUTH U TPOMOOLUTHI), COCTABIISIOMINX
40-45% oObema. Y B3pOCIOro YeIoBeKa KOJMYECTBO KPOBU KojebieTcst B mpeaenax 6-8% ot
MacChl T€JIa, YTO COCTABJISAET S5 JIUTPOB JJIsI MYKUUHBI BecoM 70 KT.

He Bce xonMuecTBO KPOBU HAXOAUTCS B IIUPKYJIALMHU. 3HAUUTENIbHAs YacTh KpOBH (10 46-
50%) HaxomuTCsS B KpPOBSHOM JIENO — CEJIE3€HKE, IEYEHHU, MOJIKOXKHOM kKiertdarke. [lpum
KPOBOTEUEHHSIX, acPUKcUU (YAYyIIeHHH), OOJEBBIX pa3IpakeHUAX, BBICOKOW TeMmIieparype, a
TaK)Ke MPU MBIIIEYHON AESITETbHOCTH KPOBB U3 JIETIO MOCTYIAET B OOIIYIO0 COCYIUCTYIO CUCTEMY,
TEM CaMbIM YBEIMYMBAsi KOJUYECTBO LMPKYIUPYIOIIEH KpoBH B opraHusme. [Ipu MbledHoi
paboTe 3TOT peduIeKTOPHBIN aKT MUMEET Ype3BblYailHO OOJIbIIOE 3HAYEHHE, TaK KaK B CBS3H C
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YBEIUYEHUEM MACChl LHUPKYIUPYIOIIEH KPOBU YBEIMYMBAETCS JIOCTaBKa KHCIOpOJa U
MUATATEIbHBIX BEIIECTB K paOOTAIOMMM MBIIIIAM W TPOUCXOJIUT yIOAJICHHUE W3 HHX
00pa3yroIMXCcst IPOAYKTOB OOMEHA BEIIECTB.

[Tpu HaChIIEHHH KPOBU KMCJIOPOJIOM IeMOTJI0O0UH MPEBPAIIAETCS B OKCUTEMOTIIO0UH, TpH
sToM 1 rpamm remorno6una crnocoden npucoeanHuts 1,34 mi O2. KEK — kucnopogHast eMKOCTb
KpoBU — 3T0 KosmuecTBo 02, koTopoe cBszbiBaeTcss 100 M1 KpoBHU 10 TOJIHOTO Hackimenus Hb
(oxoso 20 mut O2), TO €cTh, ATO MOKa3aTeb, OTPAXKAMOIIUN CTEIEHb HACHIIICHUS KHCIOPOIOM
100 M kpoBH.

BaxxupiM  moKkazaTeinem, IO KOTOPOMY MOXHO KOCBEHHO OLIEHUTh CKOpPOCTh
METa0OJIMYECKUX IPOILIECCOB HAa KJICTOYHOM YPOBHE, SIBJISETCS apTepUO-BEHO3HAs Pa3HOCTh
(ABPO2), paBHas pa3HOCTH MEXAy COAEpKAHUEM KHUCIOpPOJa B apTEpPUAIbHOM U BEHO3HOU
KpOBU. B COCTOSIHMM MMOKOSI 3TOT MOKa3aTeNlb 0OBIYHO COCTaBIsIeT 5-6 006%, mocie pu3ndecKux
Harpy3ok yeenuuuBaercs 10 15-17 00%.

ABPO2 = p0O2A — p0O2B
Kt.y. — TIpOIeHT TKaHEBOH YTHIW3alUU KUCIOpOoAa WIH KOIPHUIMEHT HUCTOIh30BAHUS
KHCIIOPO/Ia, YKa3bIBAET, CKOJIbKO 02 yTUIN3UPOBAHO TKAHBIO, PACCYMTHIBAETCS IO (hopmyIie:
Kr.y.=ABPO2 x 100
pO2
B moxkoe K T.y. cocrasnsier 30-40%, npu padote Bo3pacraeT 10 50-60% 3a cuer cHkenus pCO2B,
TIPH OYEHB TsHKEIoN padoTe moBkimaetcs 10 80-90%.

1.2 Peuienue munoewix 3aoau

3aoaua 1. Y cnioprcMeHa-craiiepa 00béM nupkynupytomieit kposu (OLIK) B mokoe paBeH
6,0 11, a remaTokput coctaBui 45%. [Ipu oOceqoBaHmy cpa3y mocie 6era reMaTOKpUT COCTaBIII
50%. Ompenenure, Kak HW3MEHWICS O0BEM IUIa3Mbl U O0BEM LUPKYIUPYIOLIEH KPOBH Yy
CIIOPTCMEHA BO Bpemsl Oera.

Hano: Pewenue:
OLK = 6,0 n 1) Haxomum 00bEM (hOPMEHHBIX JIEMEHTOB Y CHOPTCMEHA B ITOKOE:
Hto= 45% X MJ1 KpOBU — 45 % (QOopMeHHBIX 2JIE€MEHTOB;
Ht1=50% 6000 mn xpoBu — 100 % dopMEeHHBIX P1IEMEHTOB,
6000w x 45%
AOLIT - ? X= 100 2700 M1 (OPMEHHBIX FIEMEHTOB;

Bo Bpems Gera B CBSI3U C BBIXOJIOM IJIa3Mbl B MEXKKJIETOYHOE MPOCTPAHCTBO MPOUCXOIUT
reMOKOHIIEHTpaIus (CrylieHre) KpoBH, IPU 3TOM HaOII0IaeTCss YMEHbIIEHHE 00beMa TIa3Mbl
MUPKYTUPYIOHIEH KPOBU MTPH HEU3MEHHOM KOJIMYecTBe (POPMEHHBIX DJIEMEHTOB.

I'ematokputr — 310 n0OJIsI (DOPMEHHBIX SJIEMEHTOB B OOIIEM 00BEME HUPKYIHPYIOMIEH
KpOBU, TPY T€MOKOHLIEHTPAIlMU 3TOT MMOKA3aTENb YBEITUUNBACTCS.

2) Ilo nanubeIM remaTokpuTa HaxoauM OLIK mocne BeIIOIHEHNS PaOOTHI:
2700 mn popMeHHBIX d5ieMeHTOB — 50%;
X v OLIK —100%

2700m1 x100%
X= 50% 5400 M KPOBH.
3) Haxonum o6beM mia3mbl KpOBU:
B mmokoe: 6000mT — 2700ma = 3300mi;
nocie 6era: 5400ma — 2700mm = 2700m1.
4) Pazuunua cocrasinsier: 3300ma — 2700ma = 600m1.

Omeem: O6beM mna3mel 1 OLIK ymensmunics va 600 mir.



3aoaua 2. Onpenenute kucnopoanywo émkoctb kpoBu (KEK), eciu B Heil comepkutcs
14,2 T % remoriioOuHa.

Iano: Pewenue:
Hb =14.2 1% H3BecTHO, uTo 1 T. reMoriiobuna cBs3biBaet 1,34 mit. O,
KEK - ? 1421 — X mn Oy
Torna:
14,2rx134wi0,
X mi. O; (KEK) = 100 19,028 m/100Mmu1.

Omeem: KEK cocraBiasger 19,03 06 %.

3aoaua 3. CopepxaHue KucCIOpoJa B apTepuaibHOM KpoBu coctamiser 20 o6 %, B
BeHO3HOU 1500 %. OnpenenuTh NPOLEHT TKaHEeBOM yTuiu3auu kuciopozaa (Kr.y.).

Iano: Pewenue:
pAO2 =20 06% YTunuszanus Kuciopoja ecTb OTHOLIEHHE apTepUO-BEHO3HOM pa3HULIBI K
pBO2 =15 06% COZEPIKAHUIO KHCIIOPO/JIa B apTEPUAIIBHON KPOBU — KUCIOPOIHOU
Kr.y.-? émkoctu kpoBu (KEK).

1) ABPO;=2006% — 1506% = 506%.

506% x100% _

2) Kr.y. = 2006% 25 %
Omeem: Koapdurnuent tkaneoit yrunmsanuu (Kr.y.) cocrasiser 25%.

PA3LOEN II
®U3N0NOrna KPOBOOBPALLEHUA

2.1. Kpamkue meopemuueckue 0cHogbl

[Tpu pemennn 3amad, CBA3aHHBIX C (pU3HONIOTHEH KPOBOOOpaIIeHusi, 0c000€ BHUMaHHE
ciefyeT oOpaTUTh Ha (a3bl CepACUHON eATeNbHOCTH, CUCTOINYECKUH (yIapHblii) 1 MUHYTHBIN
00bEeMBI CepAlla, TYMOPAIbHYI0 M HEPBHYIO DEryJSIHIO JIESTeIbHOCTH CEpAlla M COCYIOB,
3aKOHOMEPHOCTH JIBWXKEHHS KpOBHM B COCY/AaX, KpOBSHOE JIaBIEHHE U OCOOEHHOCTH
KpoBOOOpareHus npu Gpusndeckoi padote.

JlBuraTtenbHasi €STENbHOCTh TPeOyeT yBEIMUYEHHUs] KPOBOCHAOKEHMSI MBI U JAPYTHX
opraHoB. l3MeHeHHE TNpOIEcCOB KPOBOOOPAIIEHUS! HAYMHAETCS  YCIOBHO-PE(IIEKTOPHBIM
yTeM YK€ B IPeICTapTOBOM U CTapTOBOM cocTosHuu. [Ipu 3TOoM Habmogaercs ycuiieHHe
pedAEeKTOPHBIX BIMSIHUNA dYepe3 CHUMIIATHYECKYI0 HEPBHYIO CHUCTEMY, MpOsBISAIOLIEECs B
HEKOTOPOM YYalIeHUU CEepJeYHONW NEeSATeIbHOCTH M IOBBIIIEHUH KpOBsHOrO aaBieHus. C
Ha4dyaJlloM pa6OTI)I CKCJICTHBIX MBIIII[ I10J BJIUAHUCM CHUMIIATUYCCKHUX HCPBOB U CCKPCLUU
a/IpeHaJIMHA TIPOUCXOAUT YBEIMUYEHHE 4YacTOThl CEpACYHBIX COKPALECHWH, OCYIIECTBIISIETCS
BBIXOJl KPOBH W3 [IETI0, DPACHIMPEHHE COCYAOB JIETKHX W cepama. Bce 3To mpuBOAMT K
MOBBIIIIEHUIO OOIEro KPOBSHOTO JAaBJIEHUS M K YBEJIMYEHHIO KPOBOCHAOXEHHs pabOTaIOIIMX
MBIIIII. IToBeITIIEHNE IIPUTOKAa KPOBHU K HHUM O6YCJ'IOBJ'IGHO TaKXKXE€ H TEM, YTO IIOSABJIICHHC
MOJIOYHOM KUCJIOTHI M JPYTUX MPOAYKTOB OOMEHa BEIIECTB, CABUTAIOLINX PEAKLINIO BHYTPEHHEH
Cp€abl B KHUCIYHO CTOPOHY, a4 TAKXKC IMOBBIICHUC TEMIICPATYpPhl TCJIa BBI3BIBACT PACIIUPCHHC
KPOBEHOCHBIX COCY/IOB B pPa0OTAIOIIUX OpraHax.

CnoptuBHasi TPEHUPOBKA BBI3BIBACT PsAJ aJalTUBHBIX W3MEHEHUH (YHKIHMOHAIBLHOTO
COCTOSIHUSL CEp/ICYHO-COCYIMCTOM CHUCTEMBI, HAaOJIOJAaeMBIX Yy CIIOPTCMEHOB B COCTOSIHUU



nokosi. Tak, y CHOPTCMEHOB, TPEHHMPYIOUIMX BBIHOCIMBOCTH, HaOmIonaercs Opanukapnaus,
THITOTOHUS, YBEJIMYCHNE COKPATUTEIILHON CHIIBI CEp/Illa M €ro yIapHOro o0bema | T.1I.

Takum o0pazoM, paboTa CepIeYHO-COCYAWCTONH CHUCTEMBI B MPOIECCE TPEHUPOBKH
nepectpauBaercs. B pe3ynbTare 3TOM nepecTpoiku GYHKIIHOHAIBLHBIC BO3MOXKHOCTH OpraHu3Ma
pacumpstorcs. Bechb 3TOT mporecc coBepmiaeTcsi MyTeM 0e3yCIOBHO-PE(IICKTOPHOTO U
YCIIOBHO-PE(IICKTOPHOTO MPHUCIOCOOJICHHST JICIATEIILHOCTH PAa3JIMYHBIX CHCTEM W BCEro
OopraHu3Ma B ICJIOM K U3MCHAIOIUMCA YCIIOBHUAM CPCIbI.

DopmyJIbl Ui pacueTa napaMeTpoB KPOBOOOpaIlleHUs
e MuHnyTHBII 00BeM KpoBooOpamenus (MOK), mur/muH:
MOK = COxYCC,

rae CO — cucronudeckuid (yIapHbIii) 00bEM, MIT;
UCC — gacToTa CepJeYHbIX COKPAICHUH, YI/MUH.

MOK MOXHO Takke paccuuTaTh M IO MokKa3areiasMm morpednenus kuciopoaa (I102) u
apTepro-BeHO3HON pasHuIlbl Mo kuciopoxy (ABPO,); xotopas paccuuThiBaeTcs 1o (opmyie
Qduka:

MOK = I10; (ma/mun) / ABPO, (M1/11).
e JlnurenbHOCTH cepaeuHoro 1ukia (CLI), cek. — 3To BpeMst 0JTHOTO TOJTHOTO COKPAICHHS
cepjlia, COCTOAIIEro M3 Tpex (a3: CHCTOJBI MPEACePAUil, CHUCTOJBI JKEIYIOYKOB U OOIICH
JIMACTOJIbI, KOTOPOE 3aBHCUT OT YaCTOTHI CEPACYHBIX COKpAIIICHHUI:

_ 60cek
Ch YCCyn / Mun

e Kucnopoausiii myinbc (KIT) — konuyecTBO KMCIOpOIa, IEPEHOCUMOE 3a OJJHY CEKYH/IY:
KII = COxKEK (mn/yn),

rae CO — cucromuueckuit 06bem, v, KEK — kucnoponnas émkocts kpoBu, Ma Oy B 100 mu
KPOBH.

Ecin ecte mannbie o morpebnenun kuciopona (I10;), To ucmonb3yercs clieayromast
dbopmyna:

KIT =110, : UCC,

rae KII — kucnopoausiii mynsc, mi/ya; [10, — notpebienne Kucaopoia, MII/MUH.

e [lynscoBoe nasnenue (I1J]), MM pT. CT.:
HA=CO- A,
rae CJ1 — cuctoianueckoe AaBjIeHUE, MM PT. CT.
JIJI — nnacTonn4eckoe AaBJI€HUE, MM PT. CT.

2.2. Pemuenue munoewix 3aoau
3aodaua 1. PaccunTaiiTe nokasaTeny MPOU3BOIUTEILHOCTH CEp/Illa y CHOPTCMEHa BecoM 71

KT, €CJIM U3BECTHO, YTO MmoTpedienue kuciopoaa aocturio 70 ma/mun/kr, YCC — 180 ya/muH, a
MOKa3aTelb apTepruo-BeHO3HOM pa3Huilbl o O coctaBun 145 mu/m.

Jano: Pewenue:
m=71xkr 1) AGcomroTHOE OTpedIeHHE KUCIOPOa 38 MUHYTY:
I1O2 ot = 70 Mi/MUH/KT I10, = 70mn/mMun/kr x 71 xkr = 4970 mi/mun = 4,97 n/MuH.
YCC = 180 ya/mun
ABPO2= 145 mn/n 2) Cornacuo popmyne duka: MOK = 103
ABPO
MOK -2 CO-? MOK= 4970Mn/MIH _ 34 357wy (34276 mit/muH).
145mn/ n

3) Tak kak MOK = COxYCC, to



_ MOK _ 34276mn/muH _
CO = Yo = T8oyaimm 00!

Omeem: T1oka3aTe) i MPOU3BOIUTSIIBHOCTH CEP/ILIA:
MOK = 34,3 n/mun, CO = 190 M.

3adaua 2. Onpenenutb, Kak H3MEHWIACh mpousBoauTenbHocTh cepana (MOK) vy
CIIOPTCMEHA, CJIM JTUTEIBHOCTh cepAeuHoro nukia paBHa 0,93 cek, cucromudeckuii 00bém 105
MJI, TIpH PaboOTe JUIUTENLHOCTh CEPJICYHOr0 IMKIAa YMEeHbIIWIach Ha 0,5 cek, a CHCTONMYEeCKHid
00BbEM yBEeTUUIIICS HA 55 ML

Jlano: Pewenue:
CI=0,93 ¢ 1) Cucronuueckuii 00bEM Bo BpeMst paboTsl: 105 M + 55 M = 160 mur.
CO =105 mn 2) BennunHa cepieqHOro 1ukia Bo Bpems padbotsr: 0,93¢-0,5¢=0,43c.
ACIT=0.5 ¢ 3) UCC B nokoe: UCC = % — 65 yiy/vun.
ACO =55 mn 4) UCC Bo Bpems padotsr: UCC = % =140 yn/mun.
AMOK - ? 5) IIpon3BOAUTENBHOCTD CEp/ilia B IOKOE:

MOK = 105 ma/yn x 65 yn/mun = 6825 mu/mMmuH = 6,8 11/MuH.
6) [Ipon3BOAUTENEHOCTH CEPALIA BO BPEMsI paOOTHI:
MOK = 160 mu/mun % 140 ya/mun = 22,4 n/MuH.
7) VI3mMeHeHne npou3BOANTEILHOCTH CepALla BO BpeMsi pabOThl COCTaBWiIo: 22,4 J1/MUH —
6,8 n/mMuH = 15,6 1/MHH.
Omeem: TlpouwsBogurenpHocTh cepana (MOK) y cnoprcMeHOB BO Bpemsi paOOTHI
yBenuuyuiIach Ha 15,6 1/MuH.

3aoaua 3. B noxoe y cnoprcmerna UCC cocraBuna 60 yi/MuH, CUCTOIMYECKUH 00BEM
(CO) — 90 ma, ckopocth kpoBotoka (CK) uepe3 mbrmisr — 30% or MOK. Ilocne nepuoma
BpabatbiBaHus mnotpedinenue kuciaopona (I102) mocturno 4 51/MuH, NpU apTepUO-BEHO3HOM
pazHoctu (ABPOy), paBHoii 16 mMa O2/100 ma kpoBu. CKOpOCTh KPOBOTOKa UY€PE3 MBIIIIIBI
yBenuuuiack B 3 pasza. OnpenennTs, BO CKOIbKO pa3 yBennuuiach CK (J/MHUH) uepe3 MbIIIIBI U
KOXY B IIEpHUO/I€ YCTOMYUBOTO COCTOSHUS.

Iano: Pewenue:
UCC = 60 yn/mMmun 1) B nokxoe o6bémHuast CK uepe3 MbILIIbI COCTaBUIA!
CO =90 mn MOK x 30% = 60 ya/mun % 90 ma x 0,3 = 1620 ma/mun = 1,62 1/MuH.
CK =30%MOK 2) Bo Bpemst Harpy3ku oTHocuTenbHast CK yepe3 MBIl yTPOUIIACH:
I1O2= 4 n/mun 30 % x 3 =90 %, umu 0,9 or MOK.
ABPO2 =16 06% 3) Benmuunna ABPO; mpu pabote paBHa:
CK yBennuunnace B 3 pasa 16 M O2/100 M kposu = 160 ma/n = 0,16 n/m.
ACK -? 4) MOK Bo Bpemst Harpy3kH (1o popmyse duka):

MOK =4 n/mun : 0,16 1/1 =25 1/MuH.
5) O6beMHast CKOPOCTh KPOBOTOKA Y€PE3 MBIIIIII:
CK =25 a/mun x 0,9 =225 n/muH.
6) YBenuueHue o0bEMHON CKOPOCTH KPOBOTOKA COCTABHUIIO:
22,5 n/muH : 1,62 n/mun = 13,88 = 13,9 pas.
Omeem: O6béMHAs ckopocTh kpoBoToKa (CK) uepe3 mprp! yBenmuuiack B 13,9 pas.

3aoaua 4. Onpenenuth cucronudyeckuii odovem (CO) B Mi, ecnu noTpedieHue
kucnopona (I10,) cocraBnsier 300 mu/muH, a kaxasie 100MI BEeHO3HOW KPOBHU, IPOXOJS depe3
nerkue, oboramarotcs Oz Ha 5 i1, YCC paBHa 75 yu/mMuH.
Iano: Pewenue:



[1O2= 300 ma/mMun 1) Cucronuueckuit 00bEM KPOBH MOKHO HANTH, 3HAsI MUHYTHBIN

ABPO2 =5 06% 00béM kpoBu (MOK). [Inst onpenenenus cylecTByeT ABa  croco0a:
CO-? a) MOK = CO x UCC;
. _ H02
0) CornacHo npunuuny ®uka: MOK ABPO

B nannbix ycnoBusx 3agaun ABPO; — 310 Bennunna 5 mit Ha 100 mut kpoBu uiu 50 mut
Ha 1auTp KpoBH.
2) Beimmunaa MOK 1o popmyne duka:

_ 300mu1/ My

MOK 50mi/ it
3) HaxoauM CHCTOIMYECKUN 00BEM:
CO= MOK _ 6000m1/muH

UCC ~ 75ya/mum = 80 mn/yn.

Omeem: Cucronudeckuii 00bEM paBeH 80 M1

= 6 ji/™MmuH = 6000 MII/MUH.

PA3OEN N
OU3NONOrna AbIXAHUA

3.1. Kpamkue meopemuueckue 0CHOBbL

Jpixanue npenacrasisieT co00i 0OMeH razaMu — KUCJIOPOJOM M YIJIEKUCIOTONH MEXIY
OpraHM3MOM U OKpyXkaromei cpenoi. J[locraBka kuciaopona K TKaHAM | BbIIEJICHHE
YIJIEKUCIIOro ra3a U BOJbI, 00pa3yIoLUXcsl B Pe3yibTaTe OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
MpoLeccoB, o0OecreynBaeTcss COBMECTHOW COTJIACOBAHHOM  JESATENIbHOCTHIO — amiapaToB
KpPOBOOOpAIIIEHNsI W JBIXaHUS TOCPEACTBOM KpoBU. HeoOxommmoe cornacoBanue B paboTe
CEpJICYHO-COCYIUCTON U ABIXATEIbHOM CHCTEM OCYIIECTBIIAETCS NEATEIbHOCTHIO LIEHTPATbHOM
HEPBHOU CHUCTEMBI.

JIpixaHue y yenoBeKa COCTOUT U3 TPEX OCHOBHBIX ITAIIOB!

1) BHemIHero, WK JEro4HOro, JbIXaHus, 3aKJIIOYAIOIIEToCcs] B OOMEHE razaMu Mexay
KPOBBIO M BHEIIIHEN CPELOH;

2) mepeHoca KHUCJIOpoAa OT JIETKUX K TKaHsIM, OoOMEHa ra3aMu MeXAy KpPOBBIO U
TKaHSIMU U IEPEHOCA YTIIEKUCIIOrO ra3a OT TKaHE! K JIETKUM;

3) BHYTpPEHHEro, WM OHOJOTUYECKOTO OKHCJIECHHS OpPraHMYeCKUX COEAMHEHUH B
KJIETKax Teja.

BuemiHee npIxaHue HENPEPHIBHO PETYIUPYETCs, TO €CTh IpHUCIOcaOIMBaeTCs K
MU3MEHSIOIMMCS TOTPEOHOCTSAM M YCIOBHUSM OKpYXKalolled cpenapl. Perynmauus apIxaHus
OCYIIIECTBIISIETCSI TYMOPAJIbHBIM U HEPBHBIM IyTeM. BajkHeHIIMM IyMoOpajbHBIM PEryIsiTOPOM
ABJISIETCSI COJAEPKAHUE YIJIEKUCIIOTHl B apTepUaIbHON KpoBU. ECIM MHTEHCHMBHOCTH JIETOYHOM
BEHTWISILIMM HEIOCTAaTOYHA, TO B aJIbBEOJISIPHOM BO3/yX€, a, CIE0BATENbHO, U B apTEepUATIbHON
KPOBH COJIEp)KaHUE YIJICKUCIOTHl YyBenMuuBaeTcs. M30BITOK YIIEKHCIOTHI, HEMpPepbIBHO
NOCTyNarome B KpPOBb M3 TKAaHEW, NPUBOJAUT K pAa3ApaXEHUIO JIbIXaTEJbHOIO IEHTpa, U
JbIXaHHE yCUInBaeTcsa. B Tex ciydasx, Korjaa B apTepuaibHON KPOBU KOJIMYECTBO YIJIEKUCIOTHI
CHU)KAETCsl, HAPUMED, TI0CIEe THIIEPBEHTUIISIIIMY, AbIXaTeIbHBIA IIEHTP BO30YKIAETCS MEHBIIIE,
U JIbIXaHHE 3aMeJIsSeTCS.

[Ipu BBIMONHEHUH (QUIUYECKUX YIpaKHEHUH HamOonee I(PGEKTUBHBIM SBISETCS
rIyOOKOe M HE Ype3MEpHO 4YacToe JbIXaHue. B cocTossHMM MOKOosl MOTpediieHHue KHUCIopoaa y
B3pOCIIOTO uenoBeka paBHO B cpeanem 180-300 mur/mMuH. DTa BENMWYMHA 3HAYUTEIHHO
BO3pacTaeT IMpU BBHIIOJHEHUM MBIIIEUHOM paboThl, KOTOpas CBs3aHa C YCHUJICHUEM
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX TPOIECCOB B TKaHiAX. MakcumanbHOEe TOTpebaeHue
KHUCIIOpOJla, KOTOpO€ YyAaloch HaOMoAaTh y Haumbojee TPEeHUPOBAHHBIX CIIOPTCMEHOB-



PEKOP/ICMEHOB TP BBITIOJIHEHUH BeChMa HAPsHKEHHOHM paboTel, He mpesbiano 5900-6500 mi
B MUHYTY.

KonuuecTBo Kuciopoaa, KOTOpoe HEOOXOJUMO OpraHU3MYy IS BBIIIOJHEHUS J1aHHOU
MBIILIEYHON DPAa0OTHI, HA3bBIBAECTCS KHUCIOPOAHBIM 3ampocoM. [Ipy HMHTEHCHUBHOI MBIIIEUHOM
JeSITEIbHOCTH OPTaHU3M BO BpeMs caMOi paboThl HE B COCTOSHUU TOTJIOTUTH 3alpallrBaeMoe
KOJIMYECTBO KHCIOpPO/Aa, TO €CTh KHUCIOPOAHBIA 3ampoc CTAHOBUTCS Ooubllle MOTpeOIeHUs
KHcaoposa. B pesynbrare 3TOro B OpraHM3ME HAKaIUIMBAIOTCS HEJOOKUCIEHHBIE MPOJYKTHI
(MOIOYHAsI KUCIIOTa U JAPYTHe), KOTOpbIE MOJABEPraloTCs OKUCICHHUIO JIMIIb MOCIe OKOHYAHUS
pabotel. HecooTBercTBHE MOIVIOMIEHHS KUCIOpPOJA IOTPEOHOCTH B HEM, BBI3BIBAIOLIEE
HAKOIUICHWE HEJOOKUCICHHBIX MPOJYKTOB, MPUBOAUT K 0Opa3oBaHUI0 B OpraHuU3Me
KHACJIOPOAHOTo joiira. KucnopomHselii monr u3MmepsieTcss H30BITOYHBIM, [0 CPAaBHEHHIO C
COCTOSTHUEM IOKOSI, MOTJIOIIEHWEM KHCIOpOJa HEKOTOpoe Bpems mociie paboThl, TO €CThb BO
BpEMsI TaK Ha3bIBAEMOI'0 BOCCTAHOBUTEIILHOI'O IIEPUO/IA.

Takum oOpa3om, B OJIHUX clydasx — B IIOKoe, MpH padore HeOOIbIION
MHTCHCUBHOCTM — KHUCJIOPOJHBI 3alpoCc IOJHOCTBIO COOTBETCTBYET KHCIOPOJAHOMY
NOTPeOJICHUIO, B IPYTUX K€ CIydasX KUCIOPOIHBIN 3ampoc OoJiblie MOTpeOIeHUsT KUCIopoa,
BCJIEJICTBHE Y€T0 00pa3yeTcst KUCIOPOAHBIH JTONT.

DopMyIIbl A pacyeTa mapaMeTpoB JbIXaHUS

e MunytHbiii 00beM abixanust (MO/), n/mMuH:

MO =4/] x 10,
rae YJI — yactoTa IbIXaHus, IIUKIOB/MUH;
J1O — napIxarenbHbIi 00beM, JI.
e [lpouent yrunuzamuu (mornomieHus) kuciaopoaa (a Oy uim % O, mori.) onpeaensieTcs
10 Pa3HOCTHU KOHLEHTPALMU KUCIOPOJa BO BILIXaEMOM U BbIJIIXaEMOM BO3/1yX€:
A Oz =% Oz atmochepHoro — % O BBIIBIXaeMOT 0.
o [lorpebnenue kucnopona (I107), mn/muH:
102 = MO/J] x Oz x 10, nnu MO/J] x % O nor11.,
rae 10 — mocrosHHBIN Kod(dduiment, nepeBopsanmin % O, B koaudectBo O B mur Ha 1 1
BEHTUJISIIIUH.

e JlpixarensHblll ko3 ¢unuent (JAK) xapakTepuszyeT COOTHOIIEHHE B 3HEProoOMeHe
0€eJIKOB, JKUPOB U YIJIEBOJOB U aKTUBHOCTh yTHIM3aluu kucioposa (O2). Onpexnensiercs
OTHOLIEHHEM 00bEMA WM % BBIJIETICHHON YIIIEKUCIOTHI K OTJIOIEHHOMY KHCIIOPOAY:

JK =ECO2/ 102,
JK xonebnercs ot 0,7 g0 1,0 u eMy COOTBETCTBYET OIpPEACIICHHBI KaJOPUUECKUI SKBUBAJICHT
kucnopona (K3K). Bennunnsl KOK nansl B Tabnune 1 npuiiosxeHus.

e BeHTWISIMOHHBIN SkBUBaNeHT (BD) — BennuuHa, onpeensiomas, U3 CKOJIbKUX JUTPOB

(MJ1) BO3/1yXa YTUIIM3UPYETCS OJIUH JIUTP (MJI) KHCIOpO/a.
BH = MOA

H02 !

rae MO/l — MuHyTHBIN 00bEM IbIXaHUS, JI, MJT;
[10; — moTpebneHne KUCIopoaa, i, M.
B3 B cpeanem B okoe coctasisieT 20 y.e., a IpH TSHKENON MBIIIEYHOM paboTe Bo3pacTaet 10 35

y.e.

3.2. Pemuenue munoewix 3aoau

3adaua 1. B BbigbIXaeMoM Bo3nyxe cojepxanochk 16,5% O; u 4,3% CO,. Onpeaenutsb
BEJIMUMHY JbpIxaTesbHoro Koo dumuenta ([K) u kamopuueckoro sKkBUBajIeHTa KUCIOPO/a.

Hano: Pewenue:
02=16,5% 1) Onpenensiem konuaecTBo noriomiaemoro Oz B %:
CO2=43% 20,94 % — 16,5 % = 4,44 % O,
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JAK-? KOK-? 2) OnpenensieM koiaudecTBo Boiaensiemoro CO; B %:
4,3% —0,03 % =427 % CO,.
3) Bennuuny JIK onpenensiem o gpopmyie:

JIK =ECO2/ TI02

— 427% _
JK = 140% ~ 0,96.

ITo Tabmune 1 npunoxxkerus Ne 2 naxonum KOK, kotopsrii paBen 4,997 kkan/n Oy.
Omsem: JIK = 0,96; KOK = 4,997 xkan/in O».

3a0aua 2. Paccuumtare BenmuuuHy mnotpednenus kuciopoma (I102) m K, ecnmu oObem
BBIZIOXHYTOT'O BO3/yxa paBeH 56 1/MuH. B BeibixaemoMm Bo3ayxe conpepxurcs 4,0 % CO, u 16,5
% Oo.

Jano: Pewenue:
MO/ = 56 n/mMun 1) BennunHa noriomeHHoro Kkuciaopoaa B % paBHa:
CO2=4,0% 20,94 % — 16,5 % = 4,44 %.
02=165% 2) [10; HaXOAUM METOJIOM COCTABIICHUS U PEIICHHUSI POTIOPIIHH:
mo2-? JAK-? X n 110, —4,44 % Oy,

56 nBo3ayxa — 100 %

10, = W 2,510,

3) Bennuuna JIK onpenensiercs mo dpopmyine:

_ 40%-003% _
AK= == 2% 0.9

Omeem: 110, = 2,51 Oz; K =0,9.

3aoaua 3. OnpenenuTb MUHYTHBIM OOBEM JbIXaHUS y CIIOPTCMEHA, €CIIM W3BECTHO, 4YTO
BEJIMYMHA JKM3HEHHON EMKOCTHU JIETKUX Yy Hero paBHa 4200 mi, pe3epBHOro o0néma Baoxa —
1900 mu, pesepBHOro 00bEMa BeigoXxa — 1600 M1, a yacToTa IbIXaHus — 14 LUKIOB B MUHYTY.

Iano: Pewenue:
KEJI =4200 mn 1) Haxoaum Benuuuny 10, Tak kak MOJI = JIO x Y/I.
POBx = 1900 mn Bennuuna XXEJI coctaBnsier cymmy TpéX 00BEMOB:
POseig = 1600 M KEJI =10 + PO Bx + PO BoIz., TOTIA
Y/ = 14 nuxn/MuH J0O =XKEJI - (PO Bx + PO Bbi) = 4200 — (1900 + 1600) = 700 mu1.
MO/ - ? 2) Haxogum MO/I:

MOJI =700mn x 14 w/mun = 9800 mur/mun = 9,8 1/MUH.
Omeem: MOJI = 9,8 n/mMmuH.

3aoaua 4. CnopTcMeH BBINOJIHAT (GU3UYECKYIO HArpy3Ky, MpHU 3TOM HOTpeOJIeHHne KHCIopoa
COCTaBUJIO 5 JI, KUCTOPOAHBINA JOAT paBeH 75 %. BriuncauTte BEMUMUMHY KHUCIOPOIHOTO 3arpoca
MPOJIeNIaHHOM PaboTHI.

Jlano: Pewienue:
[102 =5 n/mMun 1) KucnopoHslii 3anpoc sBiseTcss CyMMOI BEIUYUH
KA =75% KHCJIOPOIHOTO JI0JITa M KMCIOPOa, HOTPeOIsieMoro BO BpeMst paboThI:
K3-? K3 = K]l + I10,, oTctona:

MO, =K3 -KJ =100 % — 75 % = 25 %.
2) Jns  BBIUMCIEHUS BEJIMYMHBI  KHCIOPOJHOTO 3alpoca COCTaBIsieM MPOTOPIUIO:
5102,-25%
X K3-100%
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_ 51x100% _
X K3 T 20 7.

Omeem: Kucnopoauslii 3anpoc paseH 20 1.

3aoaua 5. Y cnoprcMeHa npu 0ere Ha KOPOTKYHO TUCTAHIIMIO KUCIOPOAHBIN 3ampoc 7 1 Op,
KucIopoaHbIi fonr coctaBui 90 %. Onpenenuts 00bEM NOTPEOIECHHOTO KUCIOPOAa BO BpeMs
Oera 1 00bEM JIETOYHOW BEHTHJISAIMH, €CJIM MPOLEHT MOTJIOMIEHHOTO KHCIopoaa coctaBui 4,5
%.

Iano: Pewenue:
K3=7102 1) Benmnuuna kucnopoanoro gonra: 7 1 K3 — 100 %;
KJI = 90% Xn -90 %;
02=45%
_9 _n _ Tnx90% _
I1O2-? MO/ -~ X ~100% 6,3 1.

2) O0BEM TTOTPeOAEHHOTO KUCIOPOIa BO BpeMs Oera:
T71-631=0,710:.
3) O6bEM erouHoM BEHTUIISIIUHN BO BpeMs pabotel (MO/):
0,7102. —45%
X 1 (MOJ) — 100 %
_ 0,71x100% _
Xa By 15,6 n.

Omeem: 110, = 0,7 1 O, MOJI = 15,6 n.

3aoaua 6. Paccuurtaiite nOTpeOJCHUE KHUCIOPOAA W BEHTWISILIMOHHBIA HKBUBAJIEHT Y
CIIOPTCMEHA 332 MUHYTY TECTUPYIOIIEH HArpy3KH, €CJIM B Hauajie MUHYTHI [TOKa3aHHUE Ta30BOTO
cuérunka Obuto 42 11, a B KoHIE e€ — 97 1. ComepkaHue KHCIOPOJa B BBIIBIXaEMOM BO3IYyXE
coctaBuio 16 %.

Iano: Pewenue:
t =1 mun 1) Benmuunna MOJ] paBua: 97 1 —42 1= 55 1 B MuH.
MOd;=97n 2) [IpouenT nornomenus kucnopoa (% Oy mord.):
MO/[p=42 n B armocdeprom Boznyxe okomo 21 % kucnopona, a B
O2 Be1g = 16% - BBIABIXaeMoM — 16%, cremoBatenbHO: % O, morm. =21 % — 16 % =5 %.
[o2-? BD-? 3) Benununna notpebnenus kucnopona (I102):

IO, =55 m/mun x 5 x 10 = 2750 mur/mun = 2,75 1/MuH.
4) BenTunsimoHHbIN skBUBaieHT (BD):
— MOJ _ 55n/mmm  _
B3 0y 2,751/ mun 20.
Omeem: llpu Ttectupyromeit nHarpyske I1O; cocraBuno 2,75 n/MHH, a BEHTUJISIIMOHHBINA
skBuBaNeHT — 20.

3aodaua 7. Onpenenuth BenuuuHy norpednenus kuciaopona (I102) npu Tskenolt puznueckoi
Harpy3Ke Ipu cienyromux u3BectHbix AaHHbIX: J1O coctaBmser 2400mi, Y[ — 50 1/muH.

Jlano: Pewenue:
J1O = 2400 mn 1) Haxogum 00bEM anbBEONSIPHON BEHTUIISIIINN:
Y1 = 50 muka/MuH AB = (2400 M — 300 mi1) x 50 u/mun = 105 1/MuH.
102 - ? 2) Onpenenum notpedienue Oz B MUHYTY, YUUTBIBasA, UTO IPU

TSDKEJION paboTe BEHTUIIALIMOHHBIM SKBUBAIEHT cocTaBisieT nmpuMepHo 30-35n Ha 1 1 Oy
33 1 BenTHIHpYyeMoro Bo3zayxa — 1 1 O;
1051 BeHTHIIMpYEeMOro Bo3ayxa — X 11 O
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Xn0;= 105mxdn 3,18 1/muH,
331
Omeem: I10; cocrasiger 3,18 n/muH O,.
PA3OEN IV

®U3nonorma ObMeHA BELLECTB U SHEPTUN

4.1.Kpamkue meopemuueckue 0cHogbl

OcHOBHBIE BOIPOCHI 0OMEHA BEIIECTB M SHEPTHU B OpraHU3Me IMOAPOOHO M3JIararTcs B
Kypce Onoxummuu denoBeka. OJTHaKO B CBSA3U C 0000 BaKHOCTBIO ATUX BOIIPOCOB JIJISl TCOPUU H
NPAaKTHKH (U3MYECKOTO BOCIIMTAHHSA U CHOPTAa OOMEHY BELIECTB M HEPTHH YAEISETCS MHOTO
BHUMaHHMsI U B Kypce Qu3uoiiorMu duenoBeka. [lpu pemieHMu 3ajad JaHHOTO pasjena
HEOOXOMMO YSCHHUTB, YTO OOMEHBI BELIECTB M YHEPTUH TECHEHIINM 00pa3oM CBSA3aHBI MEXIY
co00ii. VICTOUHMKOM 3HEpruu B OpraHU3Me SIBISICTCS PACIICIICHUE CIO0XKHBIX OPraHUYeCKUX
coeMHeHUH Ha Oosee mpocteie. [Ipyn 3TOM NMPOMCXOAUT OCBOOOXKICHUE 3aKIFOUCHHOW B HUX
NOTCHLIUAIBHON SHEPTUH, KOTOPask MOXKET MPEBPALIATHCS B MEXaHHYECKYIO, JIICKTPUUCCKYIO U
TETIOBYIO.

[Tociie OKOHYAHMS MBIIICYHON JEATEIBHOCTH PACXOJ DHEPrHH HEKOTOPOE BpeMs
OCTAaeTCsl elle MOBBIIICHHBIM IO CPaBHEHUIO C YPOBHEM IIOKOS. JTO 0O0yClaBiIMBaeTCs
XMMHYECKUMH MPOIIECCAMH B MBIIIIAX, TIJIaBHBIM O00pa30M CBS3aHHBIMH C OKHCJICHHUEM
MOJIOYHOW KHCJIOTHI M JIMKBUAALMEH KHCIOpoaHoro aosra. OgHako OOMEH BEIECTB OCTACTCs
HOBBIIICHHBIM U TOCJE TOTANICHUS KUCIOPOJHOTO A0ira. DTO OOYCIOBICHO OCTATOYHBIM
BO30YXK/IEHEM B IIEHTpax, BIMSIONMX Ha YPOBEHb BHYTPUKJIETOYHOTO OOMEHA BEILECTB.
MpliieuHasi JIeSITeIbHOCTh HEOOXOoAuMa Ui HOPMAIBHOW JKM3HEACATEIBHOCTH OpraHU3Ma.
KonmuecTBo sHEpruu, 3aTpaunBacMoe HETIOCPEICTBEHHO Ha (PU3NUECKYIO PabOTY, JOIDKHO OBITh
He meHee 1200-1300 kkan B cyTku. B CBSI3W ¢ 3THM U151 JIMII, HE 3aHUMAIONIMXCS (PU3HUECKIM
TPYIOM M DPACXOAYIOUIMX Ha MBIMICYHYIO JESTEIbHOCTh MEHbIEE KOJIUYECTBO DSHEPIHHU,
bu3nUecKue yrnpaxxHeHuss 0COOEHHO HEOOXOINMBI.

CrpaBouHbIi MaTepuan U hOpMYIIbI JUIsS pacueTa
OcHOBHOI 00MEH 3HEpruy MPONOPLUOHATIEH NOBEpXHOCTH Tena. [ B3pocioro yenoseka (30
net) oH coctaBnseT 40 kkan Ha 1 M2 MOBEPXHOCTHU Tena 3a 1 yac wnu 1 kkan/kr/4ac, y nereit ot 7
1o 15 ner — ot 1,9 no 1,3 kkan/kr/dyac. BennunHa oCHOBHOrO 0OMEHa B3POCIOr0 COCTABIISIET OT
1400 mo 1800 kxan u onpenensercs o Tadnumam ['appuca-beneaukra mo AJaHHBIM Beca, pocTa,
Bo3pacta u noia. [Ipu nossiennu tTeMmeparypsl Tena Ha 1°C ocHOBHOI 0OOMEH MOBBIIIAETCS Ha
5%.
CyTouHble BHEproTpaThl B3pOCIOro denoBeka cocraBistor oT 2500 mo 5000 kxam B
3aBUCHUMOCTH OT BUJa TPYJOBOMH AESITEIbHOCTH.
OHepreTuyeckas LIEHHOCTh 1 rpamma OesKOB U yriieBooB cocTasisieT 4,1 kkain, 1 xxupos — 9,3
KKaJI.
[Tpu MbreyHoi padote okoso 70-80 % sHepruu Tepsercs B BUAE TeIUIa.
Pacxon snepruu (E, kkai) Beraucisiercs no popmyie:
E =110, x KDK x t,
rae 110, — 06seM nornomenHoro Oy, i;
K3K B kkan/1 1 O, naxoaurcs o Benuunne JIK.
Koaddurment none3Horo nedcTBus MpeacTaBiseT coO0H OTHOIIEHWE MEXaHUYECKON dHEPTruH,
3aTpaueHHO Ha MOJIe3HyI0 paboTy, Ko Beel 3aTpadeHHo# sHeprun (10-30 %)
A x100%
K ==5—"
rae A — sHeprus, 3aTpayeHHas Ha MOJIE3HYI0 padoTy;
3 — o01Me 3aTpaThl YHEPTUH;
€ — OCHOBHOI1 0OMeH 3a 1nepuoji paboThI.
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e VienpHas TEIIOEMKOCTh TKAaHU — 3TO KOJIMYECTBO TEIUia, HEOOXOAWMOE JUIS TMOBBIIICHUS
temnepaTypbl TKaHel Ha 1°C. YV yenoBeka yjaeibHas TEIUIOEMKOCTh TKAHEH Tejla B CPEIHEM
pasna 0,83 kkan/kr/1° C.

e KonnuecTBo moTa, BBIAENAIOMIErOcs MpU (U3NYEcKoil paboTe, 0 KOTOPOM MOXKHO CYAMTbH IO
norepe Beca (MCKIIoYas Ipyrue HCTOYHUKHU BbIIEICHHS ), MOXKET CIYKUTh MEPOil SHEPronoTeph.
[Tpu ucnapenun 1y nora pacxonyercsa 580 kkaiu Terma.

e Jlnsg mweneld NOPaKTUYECKOTO UCIOJIb30BAaHUS MPU pacyeTe »SHEProTpar IUKIMYECKON
JIEATEIIbHOCTU MOXHO T0JIb30BaThecs BemrmurnHo YCC.

[Tpu YCC = 120-130ya/mun I10; = 50 % MIIK;
YCC = 140-150yn/mun [10; = 60-65 % MIIK;
UCC =160 -170yn/mun [10; = 75-80 % MIIK;
YCC = 190yn/mun 110, = MIIK.

4.2. Pewuenue munogulx 3aoau
3aoaua 1. OmnpenenurTe SHEPreTHUECKUN pacxoJ 3a dYac, €CJIM H3BECTHO, 4YTO
KaJIOPHYECKUH SKBUBAJICHT KHcaopoaa paBeH 4,8 kkan/1 1 Oy, a konudecTBo BbiabixaeMoro CO;
paBHO 240 M.

Hano: Pewenue:
t = 60 muH. 1) U3 Tabnuusl no Benmmunne KOK naxogum JIK. On pasen 0,8.
KBK = 4,8 kkan/1 1 O, 2) KonnuecTBOo MOTpeOIEHHOTO KUCIOPOa:
E CO2 =240 mx JK = ECO2/ I102
E-? 10, = ECO2/ K = 300 mn

3) Pacxox suepruu: E = 4,8 kxkan/nm x 0,3 1 x 60 muH = 86,4 KKaI.
Omeem. 3a 4ac U3pacxo/I0BaHo 86,4 KKaJl SHEPTHUU.

3aoaua 2. Ilpu BBHINONHEHWHM  MBIIIEYHOW  pabOThl  HA  BEJIOIPrOMETpE
IPOJODKUTENbHOCTHI0 20 MUHYT OBLIM OmpefesieHbl cienyromue nokaszarenu: [10,, pasHoe 3
n/muH, ckopocTh BbiieneHus: COy, paBHas 2,7 n/muH. TpeOyercs onpeaenuThb, CKOJIBKO IPaMMOB
JKUPOB | YTJIEBOJIOB OBLJIO M3PACXOI0BAHO 3a BPeMs pabOTHI.

Hano: Pewenue:
t=20 mun 1) CooTHoIEHHE MEX/ly OKUCIEHHBIMHU (C y4acTHeM NOTPEOIEHHOTO
[102 = 3 n/mun
ECO2 =2.7 n/mMun OpPraHU3MOM KHCIIOpO/ia) YIJIEBOAAMHU U KUPaMU BO BpeMs padoThl,

M seupa = ? M yr = ?  PACCUMTHIBAIOT MPHU MIOMOLIHM JbIXaTenbHOTO Kodddunnenta (JIK).
JIK = ECO2/ 102

JIK = 2,7n/vm _ 0,9

31/ muH
2) KonnyecTBo Kanopuii, ocBoOoxaatonmxcs npu norpedaenuu 1 i1 Oy, pa3iuyHO B
3aBUCHUMOCTH OT TOTO, KaKHW€ BEIeCTBAa OKUCIWINCH B OpraHusMme, T.e. ompeneneHHomy JIK
COOTBETCTBYET OIpEeNICHHBIN Kallopuyeckuii s3kBUBasIeHT kuciopoaa (KOK).

ITpu JAK = 0,7 B opranusme OKUCISIOTCS TOibKO *kupbl, npu K = 1,0 — Tonbko
yraesoasl. [Ipu JIK = 0,9 oxucnsercs 34 % xxupoB u 68 % yrneBonos (tabmuna 1 [punoxenuns
2).

3) Haxoaum o011yio Kanopuyeckyto CTOUMOCTh pabOThI:
E=T110; x KOK x t,
rae KOK naxoaum mo tabauue = 4,924 xkkain/1i1 O, orcrona
E =3 n/mun x 4,924 xxan/n x 20 mun = 295,44 kxan
4) Hns Toro, 4toObl Yy3HaThb KHCIOPOJHYIO CTOMMOCTH pabOTBl 3a CYET >KHUPOB,
COCTaBJIsIEM MPOIOPIUIO:
295,44 xkan — 100 %
X KKan — 34 %.
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X =100,45 xka.

5) Kanopudeckasi CTOMMOCTh YTIJIEBOJIOB COCTaBUT:

295,44 xkan — 100,45 xkkan = 194,99 kkain.

6) Haxoaum KOJIMYECTBO OKHUCIIMBIIUXCSI YIJIEBOJAOB M KHPOB, 3HAas KaJOPUYECKYIO
ctouMocTs 1 r. IIpu okucnenun 1r xupoB B opraHuzMe ocBoOoxaarores 9,3 Kkaj; yrieBoJoB —
4,1 KKai.

194,99 kxan : 4,1 xkan/r = 47,56 r yrieBoJoB;
100,45 xkamn : 9,3 kxkan/r = 10,8 r KUpOB.
Omeem: 3a Bpemsi paboOThI ObLTO u3pacxoaoBaHo 10, 8 T xupoB u 47, 56 T yrieBoa0B.

3adaua 3. PaccuurtaTh CyTOYHBIE HHEProTpaTrbl OpraHU3Ma CIOPTCMEHA B YCIOBHSX
OCHOBHOTO OOMEHa, 3Has, YTO YeJIOBEK BBIAOXHYIM 3a onHy muHyTy (MOJI) 5,2 1 Bo3myxa. B
BBIJIOXHYTOM BO31yxe coaepxutcs 16,23 % kucnopoaa u 4,13 % yraexkucioro rasa.

Jano: Pewenue:
MO/ = 5,2 n/mun 1) 3nas copeprkaHue KHCIOPOa B aTMOC(HEPHOM U BBIIBIXaEMOM
CO3 5n =4,13% BO3/1yX€, PACCUUTHIBAEM KOJMUYECTBO MOTJIOMEHHOTO KHUCIOPOIa:
07 51x = 16,23% 20,94 % — 16,23 % =4,71 % wnm 47,1 mu kucnoposa Ha 1 J1 Bo3ayxa;
E 3a cytku - ? 1O, =MOJI x 4,71 % : 100 % = 5,2 n/mun x 0,471 = 0,2449 n/mun

110, =244,9 ma/MuH.
2) Takum ke o0pa3oM MPOBOJUM pacyeT BBIACICHHOTO yriekucioro rasa: 4,13 % — 0,03
% =4,1 % wm 41 mn Ha | 1 BO3/MyXA;
4,1% x 5,2 n/mun : 100 % = 213,2 Mi1/MUH.
3) Haxonum JIK:
JK = ECO2/ 1102

_ 2132vn _—
AK = 244, A =087

[To IK B Tabmune maxomum KOK, B Hamewm citydae o coctaBisieT 4,88kkan/i Oy,
4) CyTouHbIe SHEProTPaThl B YCIOBUSX OCHOBHOI'O 0OMEHa:!
4,88 xkkan/m Oz x 0,2449 n/mun = 1,19 kkan (3a 1 munyTy);
1,19 kxkan/mun x 1440 mun = 1714 kxan (3a CyTKH).
Omeem: CyTOUYHBIE YHEPTOTPATHI B YCIOBUSAX OCHOBHOT'O 0OMeHa coctaBmin 1714 kkai.

3aoaua 4. OnpenenuTb MUHYTHBIM KHUCIOPOAHBIM 3ampoc Ha paboTy JbDKHHKA,
npoulenmero S50-KMIOMETPOBYHO AMCTAHLHUIO 3a 3 dYaca, €CIM CKOpPOCTb IOTOOTAEICHMS
coctasisieT 1,7 yi/gac, kanmopuueckuit axkBuBaieHT kuciaopoaa (KOK) cocrapnser 4,86 kkan/in O,
CYMMapHBbIi KHUCIOPOJHBIN A0aT paBeH 18 11, a Ha ocHOBHOM 0OMeH Tpatutcs 0,32 51 Kucaopoaa
B MUHYTY (pacyeTsl IPOBOJUTH JIMIIb 110 SHEPTOMOTEPSIM IyTEM HCIapEeHus 10Ta).

Hano: Pewenue:
t = 3 waca = 180 mun 1) CymmapHOe KOJIM4ecTBO noteps nota: 1,7 m/a x 3u=5,1 1
V notoobp = 1,7 n/4gac 2) OnpenensieM BeIMUUHY 100aBOYHBIX (K OCHOBHOMY OOMEHY)
K3K = 4,86 kkan/n O SHEPronoTePh HA TUCTAHIIMU U3 pacyeTa, uTo mpu rnotepe 1 i
KI=18n nota Tpaturcs 580 Kkail.
OO muH = 0,32 Oy/mMuH 580 xkan/m x 5,1 1= 2958 kkai.

K33a 1 mun - ?

3) Ho6GaBouHOE K OCHOBHOMY OOMEHY TOTpeOICHUE KUCTOPOa:
2958 kkan : 4,86 kxain/nm O, = 608,64 1 Os.

4) CymmapHasi KUCIIOPOHAsI CTOMMOCTh PaOOTHI:
608,64 1 O, + 18 1 0= 626,64 1 O,.

5) MuHyTHas KUCIOPOHAS CTOUMOCTD BBITIOJTHEHHOU padOTHI:

626,64 1 0,:180 mun = 3,48 1 Op/MHH.
6) MUHYTHBIH KMCIIOPOJIHBIH 3alpOC C y4€TOM OCHOBHOI'O OOMEHa:
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3,48 1 Oy/mun + 0,32 1 Ox/muH = 3,8 1 Oy/MuUH.
Omeem: MuUHYTHBIA KUCIOPOAHBIA 3ampoc Ha pabory mepkHMKa (MK3), mpomemmero 50-
KWJIOMETPOBYIO JUCTAHLINIO, paBeH 3,8 JI. KUCIOPOAa ¢ yYETOM OCHOBHOI'O OOMEHa.

BBIEOP BAPUAHTA KOHTPOJBbHOM PABOThHI

Homep Bapuanta KOHTpOJIbHON pabOTHI COBMAAAET C MOPSIKOBHIM HOMEPOM CTYACHTA B
rpynne. Eciau mopsakoBelii HOMEp CTyaeHTa OOJIbIle JECATH, TO BBIOMpPASTCS BapHAaHT,

COOTBETCTBYIOIIUHU MOCNeAHeH nudpe mopsiAKOBOro HoOMepa.

BAPUAHTBI KOHTPOJIBHBIX PABOT
Bapuanm Ne 1
1. Wseectro: [10; — 2,5 n/mun; ECO; — 2,2 n/mun; Bpems paboTsl — 10 MuH.
Onpenenuth Maccy JKUPOB U YIIIEBOJOB, U3PACXOAOBAHHBIX IIPH BBHITIOJIHEHUH PAOOTHI.
2. Ilorpebnenue O, =4 n/muH; B BeiABIXaeMOM Bo3nyxe Oz = 16,5%; CO, = 3%. Onpenenuts
MO/ u K.
3. 'V cnoprcMena-craiiepa 00bpéM nupkynupytromeit kposu (OLK) B mokoe paBeH
5,8 1, a remarokput (Ht) 46%. [Ipu oOcnenoBanum cpasy mocie Oera reMaTOKPUT COCTABHII
50%. OmpenenuTe, Kak H3MEHWICS OO0BEM IJIa3Mbl U O0BEM LUPKYIUPYIOLIEH KPOBU Y
CIIOPTCMEHA BO Bpemsl Oera.
4. Ha | xr maccel Tena y JKEHIIMH HPUXOAUTCS 65 M1 KpoBH, oOmMH O00BEM KpOBH Yy
CIOpTCMEHKHU cocTasisieT 5,0 j1. Onpeaenure 001y Maccy Tejia CIIOPTCMEHKH.
5. Bo ckonbKO pa3 U3MEHHUTCS BETUYMHA MUHYTHOTO 00BhEMa KPOBOTOKA, €CIIH B TTIOKOE
BEJIMUMHA CEPJICYHBIX COKpAIllEHUH paBHA 66 yI/MUH, BEIMUYNHA CUCTOIMYECKOT0 00héMa — 88
M1, a ipu Oere, cooTBeTcTBeHHO, 108 ya/MuH u 94 mi.
Bapuanm Ne 2
1. MO/ cocraBnsma 90 n/mMuH; B BIAbIXaeMoM Bosayxe Oy — 16%; CO, — 4%. Onpenenuth
notpednenue Os.
2. ConepxaHre TeMOTJIOOMHA Y CIIOPTCMEHA-OMaTIIOHUCTa cocTaBiser 16,3 1%. OnpenenuTsb
KucIopoanyto eMkocTh kposu (KEK).
3. CopnepkaHue KHCIOpOJia B apTEPHATLHON KPOBH ILIOBIA cocTaBiseT 22 00 %, B BEeHO3HOMN
10 06 %. OmnpenenuTs TPOIEHT TKAHEBOW YTHIW3AIMU KUCIOpoja. UTO MOXKHO CKaszaTh O
Harpy3Ke, BBIITOTHICMON CIIOPTCMEHOM?
4. Omnpenenure SHEPTETUYECKUN pacxod 3a Yac, €CIAM HW3BECTHO, YTO KAJIOPUUYECKUMN

HKBUBAJIEHT KUcIopoa paBeH 4,8 kkan/1 11 Oz, a komuuecTBo BelabixaeMoro CO, paBHo 240 mit.
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5. Omnpenenure KIIJ wcnonb3oBaHusl SHEPTUU, €CIM HU3BECTHO, YTO pabOTa BHIMOIHSIACH B
TEUYEHUE 4Yaca, Ha OCHOBHOW oOMeH Tparuiock 0,25 51 KHCIOpoJa B MHHYTY, KHUCIOPOIHBIN
3ampoc coctaBuil 180 11 O,, 0bmuit pacxon suepruu coctaBui 615 1 Os.

Bapuanm Ne 3

1. OO6bvem pesepBHOro pmoxa — 1700 mur; Beigoxa — 1500 mur; XKEJI — 3800 muor; Y - 15
uki/muH. Onpenenuts MO/I.

2. Copepxanue O, B aprepuanbHoil kpoBH 18 00 %, B BeHo3Hoit 10 06 %. Onpenenuts %
TkaHeBor yrunmzanuu Oz. YTo MOXHO cka3aThb O (U3NYECKOM Harpy3ke U (yHKIHOHAIHHOM
COCTOSTHUM CIIOPTCMEHa?

3. Y cnoprcMeHKH 00bEM HUPKYJIHPYIOLIEH KPOBH B YCIOBHSX MOKOs coctaBisier 6,0 .
I'emarokpur paBer 46 %. Kak m3meHuTCcs 00BEM IIa3Mbl U MUPKYJIHUPYIOMIEH KPOBU, €CIH
reMaTOKpUT yBenuuutes 10 48 %?

4. 'V crnopTcMeHa 3a BpeMs paboThl MOTPEOICHUE KUCIOPOAa COCTaBMWIO 24 JI, KUCIOPOAHBIN
nonr paBHsuics 20 %, B MHHYTY MOTpeOsuioch 3 11 kuciopoaa. OmnpeneiuTe BEIUIUHY
KHUCJIOPOJIHOTO 3a1poca, BpeMsi paboThl M 00bEM JIETOUHON BEHTHIIALINU.

5. PaccuuTtaTh CyTOYHBIE JHEProTpPaThl OpPraHMW3Ma CIIOPTCMEHAa B YCJIOBHUSX OCHOBHOTO
oOMeHa, 3Hasi, YTO YeJIOBEK BBIAOXHYNI 3a oaHy mMuHyty (MOJ) 5,2 1 Bo3nyxa. B BeimoxHYyTOM
BO31yXxe coaepxkurcs 16,23 % xkucnopona u 4,13 % yriexucioro rasa.

Bapuanm Ne 4

1. OOBeM BBIAOXHYTOTO BO3JayXxa cocTaBui 56 i; comepxkanue CO, — 4,34%; O, — 16,25%.
Onpenenuts norpednenue Oy

2. Macca tena copremena 70 kxr; mpu Harpyske OLIK ymenbmmics Ha 500 M. OnpenenuThb
W3MEHEHUE TeMAaTOKPUTA.

3. Borunciaure MHHYTHBIE OOBEM KpOBOTOKA, CHUCTOJIMYECKUH OO0BEM M JUIMTENBHOCTH
CEpJICYHOTrO IIUKIIA y CIIOPTCMEHA BO BpeMs (PM3HUECKOI paboThI, ecliu MOTPedIeHUE KUCIopoaa
(ITO7) cocraBnser 5 n/muH, coaepxkanue kucinoposna (Oz) B aprepuaibHONW KpoBH paBHO 20 00
%, B BeHO3HOM — 5 00 %, a cepaeunsiii put™ (HCC) pasen 150 ya/muH.

4. BpIUKMCIUTE CYTOYHBIE DHEPTETUUYECKUE 3aTPaThl Y UEIOBEKa, HAXOMSIIEIOCsS B COCTOSHUU
MOKOs, €CclIM BeNuYMHa moTpebneHust kuciopoga paBHa 0,25 n/mun, K pasen 0,85, KOK
cocrasigeT 4,862 kxan/ 1 O,.

5. Ompenenuth PHEPTETUIECKUN PACXO]l 32 MUHYTY, €clii u3BecTHO, 4To JIK cocrasmser 0,8, a

KOJIMYCCTBO BbBIABIXACMOTO YIJICKHUCIIOIO I'a3a — 270 M.
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Bapuanm Ne 5

1. O6wem meptBoro nmpoctpanctsa — 300 mvur; 1O — 2000 mm; Y — 30 mukn/muH. OnpenenuThb
MO/, o6beM anbBEOISPHON BEHTHIISIIH.

2. Wzeectno: I10, = 2,76 n/mun; AK = 0,96; Bpems padotsl 1 yvac; KITJ] = 20%. Onpenenuts
CYMMapHYI0 JHEPronpoAyKIHI0 U KOJIMYECTBO IOTA, KOTOPOE HEOOXOJUMO HCIAPUTH IS
MO/JIEPKAHUS IOCTOSTHHON TEMIIEpaTyphl TENa.

3. Borunciaute 00bEM LUPKYIHPYIOLMIEH KpPOBH, KOJIMYECTBO TIeMOINIOOMHA, KHCIOPOIHYIO
€MKOCTh KPOBH Yy CIIOpTCMEHa Maccoi 60 Kr.

4. 'V cnoprcMeHa 3a BpeMsl pabOThl U MEPHOJ] BOCCTAHOBIEHUS IOCIE PaOOThl BEHTUJISIUSA
nerkux cocraBuia 800 i Bo3ayxa. [Ipu aHamm3e BBIIBIXaeMOTO BO3JyXa B HEM OOHApPYKEHO
16,5 % xucnopona u 4,32 % yruekucioro raza. CKOJIbKO dHEPTUHU 3aTPATHII CHOPTCMEH Ha
BBHITIOJTHEHUE pabOThI?

5. PaccuuTtaTh CyTOYHBIE JHEProTpPaThl OpPraHMW3Ma CIIOPTCMEHAa B YCJIOBHUSX OCHOBHOTO
oOMeHa, 3Hasi, 4YTO YeJIOBEK BBIIOXHYI 3a oy MuHyty (MO/I) 7,1 1 BOo3myxa. B BbeImOXHYTOM
BO3yxe comepxkurcs 16,6 % xuciopona u 4,13 % yraekucioro rasa.

Bapuanm Ne 6

1. YCC = 150 ya/mun; 110, = 5 n/mun; ABPO, = 15 06 %. Onpenenuts MOK.

2. WMseectHo: YCC — 180 yn/mun; CO — 120 mur; ABPO; — 22 06 %. Onpenenuts

I102 myxunHbl Maccoil 70 kr (aOCOTIOTHYIO U OTHOCUTENIbHYIO BEJIUUUHBI).

3. PaccuurtaTh OTHOCHTEIBHBIH 00BEM KPOBU Ha 1 KT Macchl Tella CIIOPTCMEHA 65 KT, UCXOJs

U3 TOTO, 4TO 00BEM KPOBHU cocTaBiisieT 7 % OT o01ieil Macchl Tena.

4. Haiinure BeJMYMHY KUCJIOPOJHOTO 3alpoca U pacxoi SHEpruu (B KKajl) Ha JUCTAaHIUU

MapadoHCKoro Oera, €Cciu W3BECTHO, YTO OH Mpojospkaics 2 yac 20 MUHYT, MaKCUMaJIbHOE

noTpebeHne KUCIOpoa paBHO 4 JI/MUH, KHCIOPOAHBIN H0aT cocTaBuia 5 mutpoB. Benmnuuny 1K

npuHATh 3a 0,75.

5. Bpluucnure cyTOUHBIE SHEPrETUUYECKHE 3aTpaThl y YeJIOBEKa, HaXOJSALIErocsi B COCTOSIHUU

MOKOSs1, €CTTU BeJIMUMHA MoTpedsenus kucimopoaa pasHa 0,3 i/mun, KOK cocrapnser 4,862 kkan/

JI 02.

Bapuanm Ne 7

1. HUssectno: K — 0,8; ECO; — 240 mur; KOK — 4,8 xkan/n Op. OnpenenuTs BEIHUNUHY
SHEPrONPOIYKIIUHU 32 MUHYTY.

2. ITlorpebnenune O, — 400 mn/mun; conepxkanue O B aprepuanbHoil kpoBu 20 06 %; B

BeHO3HOH — 12 00 %. Onpenenuts cepAeyHbIN BHIOPOC MJI/MUH.
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3. CKOJbKO KpOBHU IEpeKaunBaeT Cep/ilie YeIOBeKa 3a MUHYTY, 4ac U 3a CYTKH, €CJIM U3BECTHO,
9TO 4YacTOTa CEpACYHBIX COKpamleHud# B cpeagHeM paBHa 80 ya/MUH, a BeTUYHHA
CUCTOJIMYECKOro o0bEMa He mpeBbimaet 70 Mil.

4. Omnpenenuth BETUYMHY HOTPEOJECHHOIO KHCIOPOJa B MHHYTY, €CIH OOBEM JIErOYHOMN
BEHTWISILIMK paBHsuIcs 80 J/MUH, a IpU aHaIM3€ BBIIBIXaEMOT0 BO3/yxa oOHapyxeHo 16,8 %
kuciopona u 4,34 % yriekucioro rasa.

5. Conoprcmen maccoit 70 kr ¢ MIIK = 4 j1/MuH BbINONHAET (PU3NYECKYIO HArpy3Ky B T€UEHHUE
yaca Mpu ypoBHE NoTpeOneHus: kuciaopoaa 3 yi/muH, BenuuuHa JIK paBna 0,8, morepu mora
coctaBmim 800 mur. KakoBo o01ee KOJIMYECTBO SHEProNpoAYKIIMU 3a BpeMs pabotsl? Kakyro
YacTh COCTaBJISIET OOpa3yrolieecs: TEIIo, eciau MexaHudeckas 3¢ dexkruBHOCTh cocTtaBmia 30
%. Kaxoil ctaner Temieparypa Teja CIHOPTCMEHAa K KOHIy pa0oOThl, €clii B Hadaje OHa
cocragJsia 36,6° C.

Bapuanm Ne 8
1. W3BectHo: nerouHas BeHTWInus — 120 in/muH;, ansBeosisspHas BeHTHIAUA - 100 j1/MuH;
YJI — 50 rukn/mMuH. OnipeaenuTs 00beM MEPTBOTO IMPOCTPAHCTBA.

2. Ilotpebnenue O, — 4 n/muH; conepxkanue O, B apTepuanbHOi KpoBH 18 00%; TkaHeBas
yrunuzanusa Oz 60%. OnpenenuTs cepeuHblil BBIOPOC MII/MUH.

3. Paccumraiite mokasaresy Ipou3BOIUTEIHLHOCTH CEpPAIa y CIOpTCMeHa BecoM 71 Kr, eciu

M3BECTHO, 4TO MoTpediienue kucinopoaa gocturio 70 mur/mun/kr, YCC — 180 yn/muH, a

1oKazaresb apTepro-BeHO3HOM pa3HUILlbl o O2 coctaBmi 145 mur/m.

4. BpluuciuTe BEIUYMHY HHEProTpar y CIOpTCMEHa 3a MapadOHCKYH TUCTAHIIMIO, €CIU

MUHYTHBI 00BEM abixanuss (MOJI) paBen 70 1/MUH, HPOIEHT HCIOIb30BaHUS KHUCIOPOJa

paseH 4 %, Bpems Oera — 3 yaca. JIK npunsts paBabM 0,75.

5.0npenenuTh SHEPreTHYecKuil pacxol 3a MUHYTY, eciiu u3BecTHO, 4To KOK pasen 4,8 kkan/n

kuciopona, JIK cocrasmser 0,8, a KOTHYIECTBO BBIIBIXaeMOTO yTieKkuciaoro raza — 200 mir.

Bapuanm Ne 9
1. OLK = 5,9 1; remaTokput B mokoe = 46%; BBIOIHEHUE MBILIECYHOHN 1€ATEeIHLHOCTH BbI3BAJIO
MOBBIIIIEHUE TeMaTokputra 10 52%. Onpenenuth H3MEHEHHE O0beMa IIa3Mbl KPOBH,
BO3HUKIIIEE TIPU BHITIOJTHEHUH PAaOOTHI.

2. V3BecTHO: MHTEPBAT MKy COKpaIleHUusIMA cepia B okoe coctarisut 0,90 cex; CO — 90
MJI; TIpU Harpy3ke uHTepBan cokpatmics Ha 0,5 cex; CO Bo3poc Ha 70 miu. Onpenenuts, Kak
m3menumics MOK.

3. B mokoe y ciopremena UCC cocraBwina 55 yu/mMuH, cuctonmueckuii 006éM (CO) — 95 M,

o0BeM KpoBoToka uepe3 MbIbl coctaBisii 30% or MOK. Ilocne mepuona BpaGaThIBaHUS
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notpebnenue kuciopoaa (I102) nocturio 4,7 1/mun, ABPO; 16 06%. O6beM KpoBOTOKa yepe3
MBILIIBI yBenu4yuics B 3 pasza. Onpenenutb, 4eMy paBeH 00beM KpOBOTOKA (JI/MHUH) Yepes
MBIIIIBI ¥ KOXKY B MEPUOJIE YCTONYMUBOTO COCTOSIHHUSL.
4. OmnpenenuTe BeIUYUHY JISTOYHOM BEHTUJISINH, €CIIM U3BECTHO, UTO B MUHYTY NOTpeOsieTcs
4 11 KUCIIOPO/ia, a B BBIIBIXaEMOM BO311yXe coaepxkutcs 16,5 % kucimopona.
5. 3a ckoabKo aHel yenoBek BecoM 80 KI MOKeT M30aBUThLCS OT 5 KI' JIMIIIHEro Beca, Oeras Io
1 yacy B JieHb, €CTIM PACXO]l SHEPTUH 32 Yac COCTAaBJISIET 7 KKaJI/KT, a OKUCIeHHe | T kupa gaer
9,3 kkaJ.

Bapuanm Ne 10
1. UzBectHo: Macca Tena 70 kr; pabouune sHeprorpatsl 550 kkan; KIIJ] — 20%; Bpemst paboThl
— 40 MuH. OnpeaenuTb CyMMapHbI€ SHEPrOTPaThI.
2. B mokoe UCC = 60 yn/mun; CO = 80 mi; xpoBoTok depe3 mbimmbl 20% ot CB. Ilpu
Harpyske motpeonenne O, cocraswio 4,8 n/mun; ABPO, — 17 06 %. Omnpenenuts, Kak
M3MEHMJIICS KPOBOTOK Uepe3 MBILIIbI Tpu Harpy3ke (B % ot MOK).
3. Ompenenutb, Kak U3MEHWIACh Mpou3BoauTenbHoCcTh cepaua (MOK) y cnopremena, ecnu
JUTMTEIIBHOCTh ceplieuyHoro mnukia paBHa 0,9 cek, cucronumueckuit o0béM 90 mii, npu padote
JUTUTEIIBHOCTh CEepPJIEYHOr0 LHKiIa yMmeHblmwiach Ha 0,45 cek, a CHUCTONMYECKUH O0BEM
yBEJIUYUIICS Ha 65 ML
4. Y cnoprcMeHa BennurnHa MUHYTHOHM BeHTwsiiuu jgerkux (MOJ) pasua 40 i/muH. [Ipouent
conepxkanusi O, u CO, B BBIIBIXaEMOM BO3JIyX€ paBHBI, COOTBETCTBEHHO, 16 % u 4,5 %.
Ompenenuth BETUYMHY TOTPEOIEHHOTO KHUCIOpona, % yTWIM3AUU KHUCIOpoaa, OO0BEM
BBIJIETICHHOTO YTJIEKUCIIOTO Ta3a, IbIXaTeNbHbIN K03 PHUIMEHT.
5. PaccumraiiTe pacxojJ] SHEPrUU IpPH BBHITOJHEHUHM S-MHUHYTHOH BeIO3ProMEeTpHUYECKOM
Harpy3KH, €CJId U3BECTHO, YTO MOTPEeOIeHUE KUCIOpOoaa COCTaBmwiIo 3,5 j1/MuH, a BenuuuHa JIK

coctasuia 0,85.
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TPEBOBAHMUA
K BBIIIOJHEHUIO U O®OPMJIEHAIO KOHTPOJIbHOM PABOTHI

Kontponbnast  pabota  siBiseTcs  NHCbMEHHONM  paboTO ¢ KpaTkKuM |
CHCTEMaTH3MPOBAHHBIM M3JIOKEHHEM TIpeajiaraeMblIX TMpPaKTHYEeCKUX 3a7ad B objactu
buznonoruu yenoneka.

B mporecce BbIMOMTHEHHSI KOHTPOJIBLHON PaOOThI CHIyOeHm UMeem 603MOHCHOCHLY .

- aHaTU3UpOBATh CIPABOYHbIC, HAy4HbIE, JIUTEPATypHbIE U JApPYrH€ HCTOUYHUKU
uHpopManuy,

- apryMEHTHPOBAHHO OOOCHOBBIBATH BBHIBOJBI U pa3pabaThiBaThb PEKOMEHIAIUH I10
PELIEHUIO MTPEeIaraéMbIX 3a/1a4 MPaKTUYECKONW HAIIPaBJIEHHOCTH.

K BBINOJHEHWIO TIMCBMEHHOM KOHTPOJBHOH pabOThl npedvsasaaiomca CIeAyOIIne
mpeboeanus.

- 33JlaHd€ JOJKHO OBITh BBINOJHEHO CaMOCTOSITENIbHO, Ha OCHOBE HH(pOpMaIuH,
MIOJIyYEHHOM U3 pa3IN4HbIX HCTOUHUKOB;

- eCIIM TpHU PELISHUU 3aJad aBTOp pPabOThl HCMHOJB3YEeT CIpPaBOYHBIC, HOPMATHBHBIC,
HAyYHbIE W JPyTMe MCTOYHHKH WH(pOpMamuu, B padoTe cieayeT 00s3aTeNbHO JIeNaTh CCHUIKH
(CHOCKM) Ha CIIUCOK UCHOJIb3YeMbIX HCTOYHHUKOB;

- cleyeT oOpaTUTh BHUMAaHKE Ha CBSA3b TEOPETUUYECKHUX MOJIOKEHUMN C PAKTUKOM;

- pelleHue 3a7a4u JOHKHO PeBapIThCs U3I0KEHUEM €€ YCIOBHS,

- HE0OXOAMMO MPECTABIATH MAKCUMAIBHO MOIPOOHOE peIIeHEe 3a/1a4u;

- B KOHIIE Ka)XI0H 3a7]a4i JOJDKHBI OBITH CPOPMYITUPOBAHBI OTBETHI.

[Ipy HamucaHMu KOHTPOJBHOW paboThl Haubojiee MURUYHBIMU HEOOCMAMKAMU
AGNAIOMCA.

- IIOBEPXHOCTHOE U HEIOJIHOE PACKPBITUE PEILICHUS MPeIaracéMbIX 3a1ay,

- JIoTUYecKHe | apu(pMeTndeckre onmOKy B pEHICHUH KOHKPETHOH 3a/1a4u;

- OTCYTCTBHE CBSI3U U3JI0KEHHOTO TEOPETUYECKOI0 MaTeprasa ¢ KOHKpETHOU 3a/1a4ei;

- OTCYTCTBHE TBOPYECKOI'O, JUYHOCTHOI'O MOJAXO0JA CTYACHTA K PEUICHUIO NPAKTHYECKOU
3a/1a4u;

- OTCYTCTBME Pa3BEPHYTHIX OTBETOB.

O0BbEM KOHTPOJIBHOW pabOThl CTPOrO HE PErVIaMEHTHUPOBAH, HO HE JOJKEH IPEBBIIATH
Tpex JUCTOB popmara A-4.

TuTynbHBIH JUCT JOJDKEH OBITh OQOPMIIEH COTJIACHO YCTAHOBICGHHOMY 0Opasily
(mpunoxenue 1) u sBNsieTCS MEPBOI CTpaHUIIEH pabOThI, HO HE HyMEpYyeTCs.

KontponpHas paboTta JopKHA OBITH TMPABWIIBHO M ACTETHYECKH XOPOIIO OQOopMIIeHA.
TekcT KOHTPOJIBHOTO 3aJaHusl JOJDKeH OBITh MpeACTaBlIeH Ha jucrtax ¢opmara A-4 B
PYKOITMCHOM HJTM Halle4aTaHHOM BapHaHTe, IPU ITOM JIOJDKEH OBITh HAaIMCaH YUCTO, aKKypaTHO,
0e3 3au€pkuBaHUM M TOMapok, pa3dopumBo, Oe3 opdorpadpuyeckux, TpaMMaTHUECKUX,
NYHKTYallMOHHBIX W CTHJIMCTHYECKUX OMIMOOK, C COOJIIOJICHMEM HMHTEpBala MEXIYy BEpXHEH U
HIDKHEH cTpokoi. Bce crnoBa B TekcTe pabOThl JOJKHBI OBITh HamlMcaHbl (HameuyaTaHbl) Oe3
COKpAILEHUH, HCKIIOYEHHUS] COCTABIISIIOT cloBOcodeTaHuss (U T.A., U T.I., U Jp.), KOTOpbIE
yIOTPeOIAIOTCS B KOHIIE (ppa3, a TaKKe COI03 «TO ecThy (T.€.).

Crieyet oCTaBIIATh MOJIS HE MEHEE 3 CAaHTUMETPOB JUISl 3aMEUaHUM PELICH3EHTA.

Pabora, mpeacrapnsemas K MpoBepKe, JOKHA ObITh COPOLITIOpOBaHA.
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KPAUTEPUU OLIEHKH BBINIOJTHEHWSA KOHTPOJIBHOM PABOTHI

banabl
(mo BPC)

OneHka

Kpurtepun oueHkun

9-10

«OTIIHYHO»

Pemenst Bce 3amauu, OTBETHI COMVIACYKOTCSI C  OCHOBHBIMH
(DU3UOTOTHYECKUMU ITapaMETPaMH. BepHo ompeneneHsl OCHOBHBIC
kareropu.  ChopMyTUpOBaHBl  Pa3BEPHYTHIC, CAMOCTOSTEIILHBIC
orBeThl. PabGora odopmiieHa B COOTBETCTBUU C pa3pabOTaHHBIMH
TpeOOBaHMSIMU, HAIKCaHA C COOIOJICHUEM HOPM JIUTEPATYPHOTO S3bIKA.
PaboTa BBITOTHEHA B CPOK.

8-7

«XOPpOIIO»

[IpaBuiIbHO ¥ TIOJHOCTBHIO pelieHbl 4 3ajauu, JOMyIIeHA ONIMOKa MpH
pemeHnn oaHoM 3anaun. [IpeacraBneHo noruyHoe coaepkanue. Pabora
opopMIicHAa B COOTBETCTBHHM C pa3paOOTaHHBIMH TpPeOOBAHUSIMU,
OTCYTCTBYIOT opdorpaduueckue ¥  MyHKTyallMOHHBIC  OLIHMOKH.
JlommycTuMbI  OTHENBbHBIC TOTPEIIHOCTH B pacueTax. JlaHBl KpaTkue
oTBeThl. PaboTa BEHINIOJIHEHA B CPOK.

5-6

«YIOOBJICTBOPHUT
CJIIBHO»

Tpu 3amaum pemieHsl BEPHO, B OCTAJBHBIX 33/a4axX JIOIMYIICHBI
apudMeTHIeCKue WM Jorndeckue omuoOku. Pabora odopmiieHa B
COOTBETCTBHHU C Pa3pabdOTaHHBIMU B WHCTUTYTE TPeOOBaHUSIMH, B HEH
nMeroTcss  opdorpadudeckie W MyHKTyallMOHHBIE OmHOKH. JlaHbI
KpaTkue oTBeThl. PaboTa BBIIIOJTHEHA B CPOK.

4-1

«HCYOOBJICTBOD
HUTCIIBHO»

BepHho periieHa oj1Ha 3a/1a4a, OCTaJIbHBIC 33J]a4K PEIICHBI HE ITOJIHOCTHIO
VI C OLIHOKaMU.

B cootBercTBUM C

6aHHLHO'pefITHHFOBOIZ CHCTeMOﬁ, MaKCHUMAJIbHO BO3MOXHOC

KOJIMYECTBO OalsIOB 3a KOHTPOJIbHYIO pa60Ty coctaBisier 10 6aJ'IJ'IOB, IIpu 3TOM KaXaasa

IIPABWJIBHO pELIEHHAs 3a/1a4a OLEHUBAaeTCs B 2 Oasia.

JIMTEPATYPA,

PEKOMEHIYEMASI 1151 BBINOJHEHUSI KOHTPOJIbHOM PABOThI

Ocnoenas numepamypa

1.  Kapaynosa JI.K. ®usnonorus: y4. nocodue. — M.: Axkanemus, 2009. — 384 c.

CononkoB A.C., Conory6 E.b. ®usunonorus uyenoseka. O6mas. CrnoptusHas. Bo3pactHas:
Y4€OHUK JUIsl UHCTUTYTOB (u3nyeckoil KyiabTypsl. — M.: Teppa-Crnopt, Onumnus Ilpecc,
2017, 2012, 2010, 2005.
®usznonorus yenoseka: yueoHuk / mog pen. Aransan E.K. — M.: Coserckuit cniopt, 2005-
336c¢.

Hononnumenvnas numepamypa

boponenkoBa E.C. PaGouas terpagp mo kypcy «@DHU3MOJOTUS YENOBEKa» Ul CTYAEHTOB
ouHoil popmel 00yuenns @PI'bOY BIIO UIT'MOK: meTonuveckue ykazaHus. — YallkoBCKuUI:
UI'oK, 2007.
CwmupnoB B.M., JlyopoBckuii. ®usnosnorust pusnueckoro BOCIIUTAHUS U CIIOPTA: yU4EOHUK
JUIl ’HCTUTYTOB (prznueckoi KynpTypsl. — M.: Bianoc, 2002. — 605 c.
[TpakTKyM 10 HOpMajIbHOW (PM3HUONOTHM: MPAKTUKYM./ 1ToA pen. AramxkansHa H.A. — M:
N3n-Bo PYJIH, 1996. — 339 c.
®u3nonorus yenoBeka: Y4eOHHMK IJii MHCTUTYTOB (DU3MUECKOM KYNbTYpbl / TOJ pen.
Txopesckoro B.U. — M.: ®uskynbTypa, oOpazoBanue u Hayka, 2001. —492 c.
®uznonorus crnopra M JABUTaTEIbHOM aKTMBHOCTH: y4eOHOe mocoOue Al CTYIIEHTOB
BVY3os./ moxg pea. Yunmop . X., Koctumn JI.JI.
®omun H.A. ®usnonorus: yaeOHuK 11t ”HCTUTYTOB. — M.: [IpocBemenne; Biagoc, 1995.
—416c.
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[Tpunoxenue 1

OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIOIXKETHOE OBPA30OBATEJIBHOE
YYPEXJIEHWE BBICIHIET'O ObPA3OBAHUA
«YAMKOBCKAS I'OCYJIAPCTBEHHA S AKAJIEMUST ®U3NMYECKOM KYJIbTYPhI U
CIIOPTA»
(®I'BOY BO «UI'ADGKUCy)

Kadenpa AnantuBHol pU3NUECKON KyIBTYPBI U 03I0POBUTEIIBHBIX TEXHOJIOTHUI

KOHTPOJIBHASI PABOTA
10 JUCIUAILINHE
«DN3UOJIOT' S HEJIOBEKA»

Bapuant Ne

Brimonnaunn: CTYACHT I'pYIIIbI

(pamunus, THUIMATIBL CTYIEHTA)

[IpoBepu: k.0.H., TOLIEHT

(pamunus, MHUIMATIBI TPENIOJaBATEIS)

YaiikoBckuid, 2021 T.
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[Tpunoxenue 2

Tabmna 1 — DHeprerudeckas 3PpPEeKTUBHOCTh U KaJOPHUUYECKHH SKBHBAJICHT KHCIOPOAA IPH

OKHUCJICHUHN PA3JIMIHBIX CY6CTpaTOB

Oxucnsiemoe eeuecneo

Ilpu oxucnenuu 1 2 cybcmpama

Konuuecmeo

ocgobodicoaemot E (kxan)

HA Kaxcowlil TUmp

Oceobooicoaemces E Ilompebnsemcs 5 0

(kxan) Kucnopooa () nomp(;;[egtgz)e g
benku 4,1 0,966 4,60
Kupbr 9,3 2,019 4.69
VYrieBoasl 41 0,830 5,05

Tabmuma 2 — IlpoueHTHOE cooTHOIIeHHE KoaudyectBa sHepruu (E), momydaemoit 3a cuer

OKHCJICHUA YIJICBOAOB U KHUPOB, U BCIIMYUHBI KAJIOPUUYCCKOI'O 3KBHBAJIICHTA KHCJIOpPOOa HpHU

Pa3HBIX JbIXaTENbHBIX KOOPPUIIUEHTaX

Kanopuueckuu

JIK Ilpoyeum E 3a cuem | Ilpoyenm E 3a cuem 9KBUBATIEHM

OKUCTIeHUs. Y2NeB0008 OKUCNIEHUSL AHCUPOB KUCI0pooa

(KOK, xxan)
0,70 0 100 4,686
0,75 15 85 4,739
0,80 32 68 4,801
0,85 49 51 4,862
0,90 66 34 4,924
0,95 83 17 4,985
1,00 100 0 5,047
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[Tpunoxxenue 3

Ta6n1/1ua 3 - HeKOTopBIe ITOKa3aTCIn (byHKI_II/IOHaJ'IBHOFO COCTOSAHHUA OpraHru3Ma 4€JIOBEKa

Toxazamenu

Yucnosvle 3nauenus

Kposw

KomunuectBo KPOBH B OpTaHU3MC

5-8% ot Maccsl Tena

[IpoueHTHOE CozepKaHuUE TIa3Mbl

[IpouentHOE conepxanue GPOPMEHHBIX IIEMEHTOB (TEMAaTOKPHT)
KonnuecTBo 3pUTPOIIUTOB y MYKYHH

KosmuecTBO 3pUTPOIUTOB Y )KEHIUH

Konm4ecTBo reMorinoonHa y MyK4uH

KonmyecTBo reMorio0nHa y sKeHIIUH

OCMOTHYECKOE ITaBIICHUE

pH xpoBu

Kucnopognas emxocts kposu (KEK)

55-58%

42-45%

50-6,0 MTH/MM®
45-5,5 MTH/MM®
130-160 /1 (13-16 %)
120-140 r/x (12-14 %)
7—-8arm

7,36 -7,40

16 — 21 06%

Kposoobpawenue

YacToTa cepJieyHbIX COKpAIlEHUH B TOKOE

Bpanukapnus

Taxukapaus

OnrumaipHas 4acToTa MPU MakCUMallbHON Harpy3ke
Cucronmyeckuii 00beM KPOBHU B TIOKO€ (YIOapHBIH 00beM cepia)
Cucronmuecknii 00beM IIpH Harpys3Kke

MunyTHBII 00BeM KpoBOOOpaIeHNUS (CepIeTHBIH BEIOPOC)
Bpewms kpyroo6opoTa KpoBH

Cucronmyeckoe apTepHaIbHOE JaBICHHUE

Juacronnueckoe apTepruagbHOE JaBICHUE

60 — 80 yn/muH
Menee 60 yn/MuH
bonee 90 yn/mun
170 yn/mun

60 — 80 mn

Jlo 100-190 M

4 — 6 n/MuH
20-25¢

100 — 140 mm.pT.CT.
60 — 90 MM.pT.cCT.

Ivixanue

YacroTa 1bIXaHUA B IIOKOE

JpIxaTenbHbIi 00beM

PesepBHBIiT 00beM BIOXa

PesepBHBIit 00beM BBITOXA

Kuznennas emkocts nerkux (JKEJI) y Myx4uH
Kuznennas emkxocts nerkux (JKEJI) y sxeHmmH
MunyTtasrit 06seM nerxanus (MO/]) B moxoe
MuHyTHBII 00BeM IBIXaHUS TPH JIETKOH padoTe
MunyTHBII 00BEM IBIXaHUS IPU CpelHel padoTe
MuHyTHBIH 00b€M JIBIXaHUS TPHU TKEIIOH Harpy3Ke
MaxkcumasnbHast BEHTHIISIHS JIETKUX

10 — 16 muki/MuH

500 — 800 mur
15-25n
10-15n
4-511
3-41

6 — 8 a/mMuH
20 — 30 n/mun
50 — 80 n/mun

100 — 150 n/mMun
180 — 200 n/mMun

MaxkcumanbHOe MOTPEOICHHUE KUCIOPOIa Y MYKIHH 3,0 — 4,5 n/mun
MakcuManbHOe MOTpeOJIEHHE KUCIOPOa Y )KEHIITUH 2,5—3,5 n/mMmun
ConeprxaHue KACIOPOia B aTMOC(HEPHOM BO3IyXE 20,96%
CojiepkaHue yrJIEKHUCIIOro ra3a B arMoCc(hepHOM BO3/yXe 0,03%

Obmen sewecma u snepauu

OcHoBHOM 00MeH yenoBeka BecoM 70 Kr
OHepreTUYecKrue TPaThl B CYTKH Y JIUI] YMCTBEHHOTO TPyJa
OHepreTH4ecKue TPaThl B CYTKH Y CIOPTCMEHOB

Oxoio 1 700 xkan/cyTku
3000 -3200 kkaun
4 000 — 5 000 kxan

Buvioenenue

KomnuectBo BBIACIIAEMOTO ITOTA B ITIOKOE B CYTKH
KommuectBo BbIACISIEMOT'O IOTA IPpU (bHSI/I‘ICCKOﬁ Harpyske

1-1,5n
Bounee 1 i1/gac
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