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Meroauueckne yka3aHHsS K BBIIOJHEHUIO KOHTPOJBHOH pPabOTHl MO JTUCHUIUIMHE
«DPuU3MONOTUs YeTOBEKay IMpeIHa3HAUYEHBI U CTYJCHTOB 2 Kypca 3a04HOM (opMBI 00y4YeHHUs,
oOyyaromuxcsi Mo HanpasieHu0 noArotoBku 49.03.02 dusuyeckas KylabTypa Ui JUL C
OTKJIOHEHUSIMH B COCTOSTHMM 3/I0POBbsS (alanTuBHAs (GU3MUYECKas KylbTypa) U pa3paboTaHBI B
COOTBETCTBHUH C pabodell MporpaMMOM JUCIHUITIIHHBL.

B MCTOAUYCCKUX YKA3aHUAX K BBIIIOJHCHUIO KOHTpOHBHOﬁ pa6OTBI H3JI0KCHBI
OCHOBHBIC TpeOOBaHUs, MPEABSABISIEMbIE K COJIEPKAHUIO U OPOPMIICHUIO KOHTPOJIBHON pabOTHI
no aucuuiuimHe «DOHU3HONIOTHs YeJIO0BeKa», MPHUBEACHBI MPUMEPHI PELICHUs 3a/ad 110 pacdyeTy
WU3MEHEHHH IOKa3aTeNeil cepiedHO-COCYUCTON, ABIXaTeIbHOM U IPYTUX BETCTaTHBHBIX CHCTEM
opranu3mMa B 3aBHCHMOCTH OT YPOBHA 3HepFOO6GCHe‘-IeHI/I$I MBITIICYHON ACATCIIbHOCTH,
NpeaACTaBJICHLEI BAPUAHTBI KOHTPOJIBHBIX 3aIIaHI/II71 N  KPUTCPHUU OLCHKHW BBIIIOJHCHUSA

KOHTPOJIbHOUM paboTHI.
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BBEJIEHUE

B cootBercTBUM ¢ pabounM y4eOHBIM IITAHOM IO HampaBiieHUIO 1moarotoBku 49.03.02
dusnueckas KylbTypa A JMIl C OTKJIOHEHHUSMH B COCTOSIHUM 3]I0pOBbsl (aJanTHUBHAs
¢u3uueckas KyiabTypa), CTYACHTHl 2 Kypca 3a04HOH (opMbl 0OydeHHs IOJIKHBI BBIMOJHUTH
KOHTPOJIbHYIO paboTy 1o AucuuIuinHe «Du3nonorus yenoBexar.

Ieap BbINONHEHUS KOHTPOJIBHOW pPabOThl - aKTyalu3alus U 3aKpericHHue
TEOPETUYECKOr0 MaTepHaja, a TakkKe NPUMEHEHUE TEOPeTHYECKUX 3HAaHUN IpU pELIeHUU
IIPAKTUYECKUX 3ajad [0 JUCHUILUINHE «DU3HOI0THS YEI0BEKay.

BeinosnHenne KOHTPOJIBHON pabOThl MO3BOJISIET BBIPAOOTATh U 3aKPEMMTh IPAKTUYECKHE
HABbIKM pELIEHUS KOHKPETHBIX 3aJay II0 pacdyeTy M3MEHEHUM IoKa3aTesell CcepledyHo-
COCYJIUCTOM, JbIXaTeIbHOM U JAPYIMX BEreTaTMBHBIX CHUCTEM OpPraHM3Ma B 3aBHUCHUMOCTU OT
YPOBHSI SHEProoOECIeYeHusT MBIIICYHON JEATENIbHOCTH M O00ecreyrBaeT MpernoaBaTesio
BO3MOXKHOCTh KOHTPOJISI YCBOGHUS CTYJIEHTAMU OCHOBHBIX TEM AMCLUIUIMHBI, @ TAKXKe YPOBHS
UX CaMOCTOSATENbHOCTH, AKTUBHOCTH M KpeaTUBHOCTH. Pemenuwe 3amad Kak ydeOHO-
METOAMYECKHH NpueM u3ydeHHUs (U3MOJIOTUM YeJIOBEKa HMMEeT HCKIIOUUTENIbHO OoJblIoe
3Hau€HUe, TaK KaK €ro MpUMEHEHHE CIOCOOCTBYET KaUYECTBEHHOMY YCBOCHMIO TEOPETHYECKHX
3HAHWM, pa3BUBaeT yMEHHUE pPacCyXIaTb U OOOCHOBBIBATH BBIBOJBI, CYLIECTBEHHO pacIIUpseT
KpYyrosop Oyaymux 0akazaBpoB 1Mo (PU3HUECKON KyIbTYpeE.

Crnenyer MNOMHMTB O TOM, YTO LIEJIBIO PEIICHUS 3aJa4 10 (pU3MOJIOTHHU YelloBeKa SBISEeTCS
HE TOJIbKO IOJIY4€HHE OTBETa Ha BOIIPOC, HO M JEMOHCTpalMsl 3HAaHUN OCHOBHBIX MOHSATHUH,
3aKOHOB M TepMUHOB. [lo3TOMy B pellIeHHM >KelaTeslbHbl KpaTKUE MOSCHEHUS, CCbUIKM Ha
3aKOHOMEPHOCTH. DTO NO3BOJISIET CTYACHTY IIOKa3aTh IN1yOOKOe 3HaHHE y4EOHOM JUCLIUIUIMHEL.

KontponbHast pabdora mpeacrasiser coboit 10 BapuaHTOB 3aiaHuil, KaX10€ U3 KOTOPBIX
BKJIIOUYAET B ce0sl 6 TEOPETUUECKUX BOIIPOCOB U3 OCHOBHBIX Pa3/IesioB yueOHON JUCIUILIMHBI U 2
npakTudeckue 3aaauu. CTyJIeHT BbINONHAET 1 BapuaHT.

[TomoGpanHbIe 337a4M MOTYT UMETh HECKOJIKO BAPHAHTOB pelieHuil. Penenue 3aBUCHUT OT
HaIlpaBJIEHHOCTH, 3HaHUH, cHOCOOHOCTEH, BIIaIeHUs CTYICHTOM TEOPETHUECKUM MaTepUaJIOM.

KonTponbHas paboTa npeacTapisieTcsi B CPOKU, YCTAHOBJIEHHbIE YU€OHBIM IIJIAHOM.

PA3JIEJ |
®U3HUOJIOTUsI KPOBU

1.1 Kpamkue meopemuueckue ocnoewl

[Tpu pemeHnn 3ajgad, CBA3aHHBIX C U3MEHEHUSMHU B CHUCTEME KPOBH IPHU BO3ACHCTBHH
MBIILIEYHBIX HArpy30K Ha OPraHu3M YeloBeKa, 0c000€ BHUMAaHHE HYXKHO YAEIUTh MOHITHIO
«BHYTpPEHHsIsI CpeAa OpraHu3Ma», OMOJIOTMYECKMM CBOMCTBaM IJa3Mbl KpPOBH, W3YYUTh
CYILIIHOCTh MUOTE€HHOT0 JIEHKOIIUTO3a U MEXaHU3MaM KpOBO- U TUM(PO0Opa30BaHuUs.

Haxonsce B NMOCTOSIHHOM JBM)KEHUH, KPOBb OCYILECTBIIICT Ba)KHbIE (DYHKLMHU MEpEeHOCca
MUTATENbHBIX BEIIECTB, I'a30B, TOPMOHOB, MPOMEXYTOUHBIX M KOHEUHBIX MPOJYKTOB OOMEHa
BeniecTB. KpoBp yuacTByeT Takke B MOJAECPKAHUH ITOCTOSHCTBA BHYTPEHHEHN CpENbl.

KpoBb cocTOUT U3 KUIKOW YacTH — TUIa3Mbl, 3aHUMAIOIIEH B CpeHeM OKoJio 55-60% ee
00beMa, U KJIETOYHBIX AJIEMEHTOB (3PUTPOLMUTHI, JEHKOLUUTH U TPOMOOLUTHI), COCTABIISIONIUX
40-45% oObema. Y B3pOCIIOro YeJoBeKa KOJMYECTBO KPOBHU KojeOieTcs B mpeaenax 6-8% ot
MAacchbl TEJIA, YTO COCTABIISIET 5 INTPOB Ul MY>KUUHBI BecoM 70 KT.

He Bce xonnyecTBO KpOBU HAXOAUTCS B HUPKYISIUU. 3HAYUTENbHAS YacTh KpOBU (10 46-
50%) HaxomuTCs B KpOBSHOM JEMO — CEJIE3EHKE, IEYEHM, MOAKOXKHON Kieruatke. [lpum
KPOBOTEUEHMSIX, acuKcuu (yAyLIeHHH), OOJEBBIX pa3pakeHUAX, BBICOKOM TemIiieparype, a
TaKXe [P MBILIEYHON JAEATEIbHOCTH KPOBb U3 JICMO MOCTYIAET B OOIIYIO0 COCYIUCTYIO CHCTEMY,
TEM CaMbIM YBEJIMYMBAs KOJIMYECTBO LIUPKYJIUpPYIOLIEH KpoBH B opraHusme. llpu MblmeqHoin
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paboTe ATOT pedIIeKTOPHBIN aKT MMEET YPEe3BBIYaliHO OOJNIBIIOE 3HAYCHHE, TaK KaK B CBS3H C
YBEJIMYEHUEM MAacChl LUPKYJIUPYIOLIEH KpPOBH YBEIUYMBAETCA [JOCTaBKa KHCIOpoda U
MUTATENLHBIX BEMIECTB K pPa0OTAlOIIMM MBIIIIAM W POWCXOIUT VyAaJCHHE U3 HHX
00pa3yromuxcsi IpoAYKTOB OOMEHa BEIEeCTB.

[Tpy HACHIIIEHUU KPOBU KHUCIOPOAOM T'€MOTIIOONH MPEBPAIIACTCA B OKCUT€MOTIIO0HH, TTPU
sToM | rpamm remorio0uHa criocoden npucoeauHuThb 1,34 mur O2. KEK — kucimopoHas eMKoCTh
KpoBH — 3T0 KonuuecTtBo 02, kotopoe cBsi3piBaeTcs 100 M kpoBU A0 MoaHOTO HackimeHus Hb
(okomno 20 mun O2), TO ecTh, 3TO MOKa3aTellb, OTPAKAIOUINI CTENEeHb HACBIIICHUS KHUCIOPOIOM
100 mut KpoBH.

BaxupiM  mokazareneM, 1O KOTOPOMY MOXXHO KOCBEHHO OLEHHUTb CKOPOCTh
METa0OJIMUECKUX MPOIIECCOB Ha KJIETOYHOM YPOBHE, SABISETCS apTepHO-BEHO3HAs Pa3HOCTb
(ABPO2), paBHass pa3HOCTH MEXIY COJEpKAaHHWEM KHUCJIOpPOJa B apTepUAIbHOM M BEHO3HOM
KpPOBU. B cOCTOSIHMM MOKOS 3TOT MOKa3aTellb OOBIYHO COCTaBIsIET 5-6 00%, mocie Gpu3nuecKux
Harpy3ok yeenuuubaercs 710 15-17 06%.

ABPO2 = p0O2A — pO2B
Kt.y. — mponeHT TkaHeBOH yTUIU3alUU KUCIOpOoAa WM KO3(POUIMEHT HCIOIb30BAHUS
KHCJIOPO/Ia, YKa3bIBaeT, CKOJIbKO O2 yTHIM3HUPOBAHO TKAHBIO, PACCUNUTHIBACTCS 10 (hopmyie:
Kt.y.=ABPO2 x 100
pO2
B nokoe K 1.y. cocraBnsier 30-40%, npu pabote Bo3pactaet 1o 50-60% 3a cuer camxenus pCO2B,
NIpY OYEHb TsDKeNoi padoTe nmobimaercs 10 80-90%.

1.2 Pewuenue munoewix 3a0au

3aoaua 1. Y cnioprcMmeHa-craiiepa 00bpéM mupkynupytomend kposu (OLIK) B mokoe paBeH
6,0 11, a remaTokput coctaBui 45%. IIpu ob6cnenoBanuu cpasy nocie O0era reMaToOKpUT COCTaBUI
50%. Omnpenenute, Kak M3MEHWICA OOBEM IUIA3MBI U O0BEM IHMPKYIUPYIOMIEH KPOBH Y
CIIOpTCMEHa BO BpeMs Oera.

Jlano: Pewenue:
OLK =6,0 n 1) Haxonum 06bEM pOpMEHHBIX 3JIEMEHTOB y CHOPTCMEHA B MTOKOE:
Hto=45% X MII KpOBU — 45 % (hopMEHHBIX IEMEHTOB;
Ht1=50% 6000 mn1 xpoBu — 100 % ¢OpMEHHBIX >JIEMEHTOB;
6000ms x 45%
AoOLII - ? X=  100% 2700 M1 (OPMEHHBIX IEMEHTOB;

Bo Bpemst Gera B CBSI3M € BBIXOJIOM ILJIa3Mbl B MEXKKJIETOYHOE MPOCTPAHCTBO MPOUCXOIUT
TFeMOKOHIIEHTpaIUs (CryLIeHne) KPOBH, MPU 3TOM HAOJIOJaeTCs yMEHbLIEHHEe 00beMa IIa3Mbl
HUPKYJIUPYIOLIEH KPOBU IPU HEU3MEHHOM KOJIMYECTBE (DOPMEHHBIX AIIEMEHTOB.

['eMaTOKpUT — 3TO A0/ (POPMEHHBIX 3JEMEHTOB B 00LIEM 00bEME IUPKYIUpPYHOIIEH
KpPOBH, ITPH T€MOKOHIIEHTPAIIH 3TOT [TOKA3aTeNlb YBEIMUMNBAETCS.

2) 1o nanubpiM remarokputa HaxonuM OLIK nocrne BeinonHeHus paboThl:
2700 M ¢popmeHHBIX d1eMeHTOB — 50%;
X vt OLIK —100%
27001 x100%
X= 50% 5400 M KpOBH.
3) Haxoaum 06beM 1uia3mbl KPOBH:
B mokoe: 6000mn — 2700mi1 = 3300mu1;
nocne 6era: 5400mi — 2700m1 = 2700m1.
4) Pazuanma cocrapmnset: 3300ma — 2700ma = 600m1.



Omeem: O6bem mna3zmel 1 OLIK ymenbmmics xa 600 M.

3adaua 2. Onpenenute kucinopoanyw émkocts kpoBu (KEK), eciu B Heil comepkutcs
14,2 T % remoriioOuHa.

Iano: Pewenue:
Hb =14.2 1% H3BecTHO, uTo 1 T. reMoriioouna cBs3biBaet 1,34 mir. O,
KEK - ? 1421 — X M1 Oy
Torna:
14,2rx134wi0,
X mi. O, (KEK) = 100m1 19,028 Mi1/100mi.

Omeem: KEK cocraBiasger 19,03 006 %.

3aoaua 3. CopepxaHue KUCIOpoJa B apTepuaibHO KpoBu coctaBiser 20 o0 %, B
BEeHO3HOU 1500 %. OnpenenuTs MPOUEHT TKaHEeBOU yTuinu3anuu kuciopona (Kt.y.).

Jlano: Pewenue:
pAO2 =20 06% YTunuszanus Kuciopoja ecTb OTHOLIEHUE apTepHUO-BEHO3HOM pa3HUILIbI K
pBO2 =15 06% COJIEpKAHUIO KUCIIOPO/Ia B apTEPUAIbHON KPOBU — KUCIOPOIHOM
Kr.y.-? émkoctu kpoBu (KEK).

1) ABPO;=2006% — 1506% = 506%.

506% x100% _

2)Kr.y. = 2006% 25 %
Omeem: Koapdunuent tkaneBoit yrummsanuu (Kr.y.) cocraBnsier 25%.

PA3LOEN II
®U3N0NOrna KPOBOOBPALLEHUA

2.1 Kpamkue meopemuueckue 0CHOGbL

[Tpu pemennn 3amad, CBA3aHHBIX C (pU3HONOTHEH KPOBOOOpAIIEeHUs,, 0CO00e BHUMAHUE
cienyeT oOpaTUTh Ha (a3bl CepIeUHON 1eATENbHOCTH, CUCTOMNYECKUH (YIapHbIi) 1 MUHYTHBIH
00BEMBI CEpAlLla, I'YMOPAJIbHYIO M HEPBHYIO PEryJILUI0 JESITEIbHOCTH CEpAlla U COCYJOB,
3aKOHOMEPHOCTH JIBKEHHMS KpPOBH B COCY/Aax, KpOBSHOE JIaBIEHHE U OCOOEHHOCTH
KpoBOOOpareHus npu Gpusndeckoi padote.

JlBuraTtenbHasi €STENbHOCTh TPeOyeT yBEIMUYEHHUs] KPOBOCHAOKEHMSI MBI U JAPYTHX
opraHoB. l3MeHeHHE TNpOIECCOB KPOBOOOPAIIEHUS HAUYMHACTCA  YCIOBHO-PE(IIEKTOPHBIM
IyTeM YK€ B IpPEICTapTOBOM U CTapTOBOM cocTosHuu. [Ipu 3TOM Habmojaercs ycuiieHUe
pedAEeKTOPHBIX BIMSHUNA dYepe3 CHUMIIATHYECKYI0 HEPBHYIO CHUCTEMY, IpOSBISAIOLIEECs B
HEKOTOPOM YYaIlleHUH CEepJCYHONW NEesATeTbHOCTH M TOBBIIEHUH KpOBsHOro paasieHus. C
Ha4dyaJIoOM pa6OTBI CKCJICTHBIX MBIIII[ I10J] BJIUAHUCM CHMIIATHYCCKHUX HEPBOB U CEKPCUHU
a/IpeHAJIMHA TPOUCXOAUT YBEIMUYEHHE 4YacTOThl CEpACYHBIX COKPALEHUH, OCYIIECTBISETCA
BBIXOJl KPOBH W3 [IETI0, DPACHIMPEHHE COCYAOB JIETKHX W cepamna. Bce 3To mpuBOAMT K
MOBBIIIIEHUIO OOIEro KPOBSHOTO JAaBJIEHUS M K YBEJIWYCHUIO KPOBOCHAOXKEHHUs pabOTarolInx
MBIIIII. IToBeITIIEHNE IIPUTOKAa KPOBHU K HHUM O6YCJ'IOBJ'IGHO TaKXKE€ H TEM, YTO IIOSABJIICHHC
MOJIOYHOM KUCJIOTHI M JPYTUX MPOAYKTOB 0OMEHA BEIIECTB, CABUTAIOIINX PEaKIIUI0 BHYTPEHHEH
Cp€abl B KHUCIYHO CTOPOHY, a TAKXC IMOBBIICHUC TCMIICPATYpPhlI TCJIa BBI3BIBACT PACHIMPCHUC
KPOBEHOCHBIX COCY/IOB B Pa0OTAIOIIUX OpraHax.



CriopTHBHasE TPEHUPOBKA BBI3BIBACT DSl AJAaNTHBHBIX HM3MEHEHHH (YHKIIMOHAIHHOTO
COCTOSIHHSI CEPJICYHO-COCYAUCTON CHUCTEMbI, HAOIIOMAEMBbIX y CIOPTCMEHOB B COCTOSHHH
nokosi. Tak, y CIOPTCMEHOB, TPCHHPYIOIIUX BBIHOCIMBOCTH, HAOIOMACTCS Opamukapaus,
THITOTOHUS, YBEJIMYCHUE COKPATUTEIILHON CHIIBI CEp/Ilia M €r0 yIapHOro o0bema H T.1I.

TakuM o0pa3oM, paboTa CepIeYHO-COCYAMCTONH CHUCTEMBI B MPOIECCE TPEHUPOBKH
nepectpauBaercs. B pe3ynbTare 3TOM nepecTpoiiku (GYHKIIMOHAIbHBIC BO3MOKHOCTH OpraHU3Ma
pacmmpsorcs. Bechb 3TOT mporecc coBepmiaeTcsi MmyTeM 0e3yCIOBHO-PE(IICKTOPHOTO U
YCIOBHO-PE(IICKTOPHOTO MPHUCIOCOONICHHST JICATEIIbHOCTH PAa3JIMYHBIX CHCTEM W BCEro
OopraHu3Ma B ICJIOM K U3MCHAIOIUMCA YCIIOBHUAM CPCIbI.

DopMyIIbl I pacyera mapaMmeTpoB KPOBOOOpaIIeHUs
e MunyTHBII 00BeM KpoBooOparmierus (MOK), m/muH:
MOK = COxYCC,
rae CO — cucronuveckuid (yIapHbIii) 00bEM, MIT;
YCC — gacToTa cepIe4HbIX COKpAIIEeHUH, yI/MHUH.
MOK MOXHO TakXke paccuuTaTh U IO MokazarensiM norpednenus kuciopona (I10;) u

apTepro-BeHO3HON paszHUIBl Mo kuciopoxy (ABPO;); xotopas paccumThiBaeTcs 1o (opmyie
Qduka:

MOK = I10; (ma/mun) / ABPO, (M1/1).
e JlnutenbHOCTh cepaeunoro nukia (CLI), cek. — 3To BpeMs 0JHOTO MOJHOTO COKPAIICHUS
Ceplia, COCTOSIIEr0 W3 TpeX (a3: CUCTONBI MPEACEPAUil, CUCTOJBI KEITYJOYKOB M OOIIeH
JTMACTOJIBI, KOTOPOE 3aBHCUT OT YaCTOTHI CEPJICUHBIX COKPAIICHUH:

_ 60cek
Ch YCCyn / Mun

e Kucnopoausiii mynsc (KII) — konuuecTBO KHcI0poaa, NIEPEHOCHUMOE 3a OJIHY CeKYHAY:
KII = COxKEK (mMa/yn),
rae CO — cucrommueckuit 06bem, muir; KEK — kucnoponnas émkocts kpoBu, Ma Oy B 100 mu
KPOBH.
Ecin ecte mannbie o morpebnenuun kuciopona (I10;), To ucmonb3yercs clieayromas
bopmymna:
KII = T1O, ma/mun: YCC ya/muH, B Mi/yI.
e IlynscoBoe nasienue (I1/1), Mmm pT. CT.:
I =Co -1,
rne CJl — cuctonmueckoe AaBIeHUE, MM PT. CT.
JIJ1 — nmuacTonmdeckoe AaBleHUE, MM PT. CT.

2.2 Petuenue munoewix 3aoau
3aodaua 1. PaccunTaiiTe oka3aTesiu MPOU3BOIUTENBLHOCTH Cep/la y CHOPTCMEHA BecoM 71

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

Jano: Pewenue:
m =71 kr 1) AGcomroTHOE TOTpeOIeHNE KUCIOPOa 38 MUHYTY:
I1O2 ot = 70 Mi/MUH/KT 10, = 70ma/mun/kr X 71 kr = 4970 mu/mun = 4,97 1/MuH.
YCC = 180 ya/mun
ABPO2= 145 mn/n 2) Cornacuo popmyne duka: MOK = 103
ABPO
MOK - ? CO-? MOK= 4970Mn/MuH _ 34 353wy (34276 wut/mum).
145mn/ n

3) Tak kak MOK = COxYCC, to



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

Omeem: Tloka3aTe) i MPOU3BOIUTEIIBHOCTH CEP/LIA:
MOK = 34,3 n/mun, CO = 190 mi.

3adaua 2. Onpenenutb, Kak H3MEHWIACh mpousBoauTenbHocTh cepana (MOK) vy
CIIOPTCMEHA, CJIM JTUTEIBHOCTh cepAeuHoro nukia paBHa 0,93 cek, cucromudeckuii 00bém 105
MJI, TIpH PaboOTe JUIMTENLHOCTh CEPJCUYHOr0 IMKIa yMeHbInmiIack Ha 0,5 cek, a CHCTONUYECKUi
00BbEM yBEeTUUIIICS HA 55 ML

Jlano: Pewenue:
CI=0,93 ¢ 1) Cucronuyeckuii 00bEM Bo BpeMst padoTsl: 105 M + 55 M = 160 mut.
CO =105 mn 2) BennunHa cepaeqHoro ukia Bo Bpems padotsr: 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 1/MuH.
7) VI3MeHeHne nmpou3BOANTEIHLHOCTH CEp/Lia BO BpeMsl padOThI COCTaBWIIO: 22,4 JI/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 cnoprcmena UCC cocraBuina 60 ya/MuH, CUCTOJIIMYECKUNH 00BEM
(CO) — 90 mu, ckopocth kpoBoToka (CK) wepe3 mprmisl — 30% ot MOK. Ilocne mepuona
BpabatbiBaHus mnotpedinenue kuciaopona (I102) mocturno 4 51/MuH, NpU apTepUO-BEHO3HOM
pazHoctu (ABPOy), paBHoii 16 mMa O2/100 ma kpoBu. CKOpPOCTh KPOBOTOKA 4YEPE3 MBIIIIIbI
yBenuuuiack B 3 paza. OnpenenuTs, BO CKOIbKO pa3 yBenuuuiack CK (1/MuH) uepe3 MbIIIIBI 1
KOXY B IIEpHUO/I€ YCTOMYUBOTO COCTOSHUS.

Iano: Pewenue:
UCC = 60 yn/mMmun 1) B nokxoe o6bémHuas CK uepe3 MbIlIIbI cOCTaBUIA:
CO =90 mn MOK % 30% = 60 ya/mun % 90 ma x 0,3 = 1620 ma/mun = 1,62 1/MuH.
CK =30%MOK 2) Bo Bpemst Harpy3ku oTHocuTenbHass CK yepe3 MBIl yTPOUIIACH:
I1O2= 4 n/mun 30 % x 3 =90 %, umu 0,9 or MOK.
ABPO2 =16 06% 3) Benuunna ABPO; ipu 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) YBennueHue o0ObEMHON 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 (I102) cocrasnser 300 mur/muH, a kaxasie 100 M1 BeHO3HOM KPOBH, IPOXOS Yepes
nerkue, oboramarotcs Oz Ha 5 i1, YCC paBHa 75 yu/mMuH.



Iano: Pewenue:

[1O02= 300 ma/Mun 1) Cucronuuecknii 00bEM KPOBH MOXKHO HAWTH, 3HAasI MUHYTHBIN
ABPO2 =5 06% 00BEM kpoBu (MOK). [Inst onpenienieHnst CymecTByeT aBa  croco0a:
CO-? a) MOK =CO x YCC;

H02

0) CornacHo npunnumny ®uka: MOK = ABPO
B nannbix ycnoBusix 3agaun ABPO; — 3To Bennuuna 5 mut Ha 100 M1 kpoBu win 50 mit
Ha 1JIUTp KpOBH.
2) Benmmunna MOK no popmyne @uxka:

_ 300mu1/mun

MOK 50mi1/ 11
3) Haxonum cucTonmveckuii 00bEM:
CO — MOK — 6000MJ’I/MI/]H

qcc 75yn/ muH =80 mr/yn.

Omeem: Cuctonnueckuii 006EM paBer 80 mil.

= 6 ji/™MmuH = 6000 MJI/MUH.

PA3LOEN NI
®U3NONOrna ObIXAHUA

3.1 Kpamkue meopemuueckue ocHogbl

JpixaHnue npeacTaBisier co0oil 0OMeH razamMu — KUCIOPOJOM U YTIEKUCIOTOW MEXIY
OpraHuM3MOM U OKpyXaromen cpenoi. JlocraBka KUCIOpoAa K TKAHSAM M BBIICIICHHE
VIJIEKUCIIOTO ra3a U BOJABI, 00pa3yIoLUXcs B Pe3yibTaTe OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
IPOIIECCOB, OOECIIEYMBACTCS COBMECTHOW COTJIACOBAHHOW  JICATENILHOCTBIO  amIlapaToB
KpOBOOOpAIlleHUsT M JbIXaHUs MOCpeACTBOM KpoBU. Heobxomumoe coriacoBaHue B padoTe
CEpJICYHO-COCYIUCTON U ABIXaTEIbHOW CUCTEM OCYLIECTBIIAETCS JEATEIbHOCTHIO LIEHTPAIBbHOU
HEPBHOW CHUCTEMBI.
I[I)IXB,HI/IG Y 4CJIOBCKA COCTOUT M3 TPECX OCHOBHLIX JTAIIOB!:
1) BHEUIHEro, UM JIETOYHOT'0, JBIXaHUs, 3aKIIF0YAIONIErocsi B 0OMEHE ra3aMu MeX.y KpPOBBIO U
BHEIIIHEN CpPEeIOi;
2) mepeHoca KUCIOpoJa OT JIETKMX K TKaHSIM, OOMEHa razaMu MEXIy KPOBBIO M TKaHSIMH U
NepeHoca yrileKUCoro ra3a oT TKaHel K JIETKUM;
3) BHYTpeHHero, Wi OMOJIOTHYECKOTO OKUCIIEHUS! OPraHMYECKUX COETMHEHUH B KJIETKaX Tela.

BuemiHee apIxaHue HENPEPHIBHO PETYIHUPYETCS, TO €CTh IPUCHOca0IMBaeTcs K
U3MEHSIOMMMCS TOTPEOHOCTAM U YCJIOBUSIM OKpYy)Karolled cpenbl. Perymsums IpIxaHus
OCYIIECTBIISICTCS TYMOPAJIBHBIM M HEPBHBIM IyTeM. BajKHEHWIIMM I'yMOpaJbHBIM PETYIISITOPOM
ABIISIETCSI COJEPKAHKUE YIIJIEKUCIIOTHI B apTepUaibHON KpoBH. ECIM MHTEHCHMBHOCTH JIETOUHOMN
BEHTWISILIMM HEIOCTAaTOYHA, TO B aJIbBEOJISIPHOM BO3/yX€, a, CIE0BATENbHO, U B apTEepUATIbHON
KPOBH COJIEpKaHHUE YTJIEKUCIOTHl yBenU4nBaeTcs. V30BITOK YITEKUCIOTHI, HENpEephIBHO
MIOCTYIAIOIIE B KPOBb W3 TKAaHEW, NMPUBOAUT K Pa3IpakKCHUIO IbIXaTEIbHOIO LEHTPA, H
JbIXaHHE yCUIMBaeTcsa. B Tex ciydasx, Korja B apTepualbHOM KPOBH KOJIMYECTBO YIJIEKUCIOTHI
CHU)KAETCs, HAPUMED, TIOCIIEe THIIEPBEHTUIISIIINY, AbIXaTeIbHBINA IIEHTP BO30YKIAETCSI MEHBIIIE,
U JIbIXaHHE 3aMeJISIeTCS.

[Ipu BeIMONHEHMH (PU3UYECKUX yHpakHEeHHH Hanbosee 3(h(HEKTHBHBIM SBISETCS

rIyOOKOe M HE Ype3MEpHO 4YacToe JbIXaHue. B cocTossHMM MOKOosl MOTpediieHHue KHUCIopoaa y
B3pOCIIOTO uenoBeka paBHO B cpeanem 180-300 mur/mMuH. DTa BeNIWYMHA 3HAYUTEIBHO
BO3pacTacT IIpU BBIIIOJIHCHUA MBIIIIEYHON pa6OTI)I, KOTOpasAa CBA3aHa C YCHIICHHUEM
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIX IPOLIECCOB B TKaHAX. MakcuManbHOe NOTpebiieHne
KHUCIIOpOJla, KOTOpO€ YyAaloch HaOMoAaTh y Haumbojee TPEeHUPOBAHHBIX CIIOPTCMEHOB-
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PEKOP/ICMEHOB TP BHITIOJIHEHUH BEChbMa HANPsHKEHHOH padoThl, He mpesbimano 5900-6500 mi
B MUHYTY.

KonnuecTBo kucinopoaa, KOTOpoe HEOOXOAUMO OPraHu3MYy JUIsl BBIIIOJIHEHUS 1aHHOM
MBILIEYHON paboThl, HA3bIBACTCA KUCIOPOAHBIM 3anpocoM. IIpm MHTEHCHBHON MBIIIEYHOM
JeSITEILHOCTH OPTaHU3M BO BpeMs caMOi pabOThl HE B COCTOSIHUU TOTJIOTUTH 3alpaiinBacMoe
KOJINYECTBO KUCJIOPOAA, TO €CThb KHUCIOPOAHBIM 3arpoc CTAHOBUTCS OoJibllle MOTPeOICHHUS
KHcaoposa. B pesynbrare 3TOro B OpraHM3ME HAKaIUIMBAIOTCS HEJOOKUCIEHHBIE MPOJYKTHI
(MOJIOUHAsT KHMCJIOTA U JIPYTHE), KOTOPbIE MOJABEPraroTCs OKUCIECHHUIO JMIIbL M10C]Ie OKOHYaHMS
pabotel. HecooTBeTcTBHE TMOTJIOMIEHUSI KHCIOPOAAa TOTPEOHOCTH B HEM, BBI3BIBAIOIEE
HAaKOIJICHUE HEJOOKHMCIEHHBIX MPOAYKTOB, IPHUBOAMT K OOpa30BaHHUIO B OpraHU3Me
KHACJIOPOAHOTO joira. KHCIOpoAHbIii monr u3Mepsercss M30BITOYHBIM, 10 CPAaBHEHUIO C
COCTOSIHUEM IIOKOsI, IOIVIOLIEHHEM KHCIOPOAAa HEKOTOpOe BpeMs Iocie padoThl, TO €CTh BO
BpEMsI TaK Ha3bIBAEMOI'0 BOCCTAHOBUTEIILHOI'O IIEPUO/IA.

Taxum 00pa3oM, B OAHUX cIydasx — B IIOKOE, IpU paboTe HeOOIbIION HHTEHCUBHOCTH —
KHCJIOPO/HBINA 3aIpocC MOJIHOCTBIO COOTBETCTBYET KHCIOPOJHOMY IOTPEOJICHHIO, B APYTHX XKe
cilydasix KUCIOPOJAHBINA 3ampoc Oosblie NoTpeOIeHusl KUCI0po/a, BCIEACTBUE Yero oopasyercs
KHMCIJIOPOJHBIH JTOJT.

®opMyJIbl JUIs pacyera napamMeTpoB JIbIXaHUS
e MunytHbiii 00beM abixanust (MO/), n/mMuH:
MO/ =4/ x 0,
rae YJ1 — gacrora abIXaHus, LUKIOB/MUH;
J1O — napIxarenbHbIi 00beM, JI.
e [lpouenT yrunuzanuu (norsomenus) kuciaopoga (A Oy mmn % O; nori.) onpeaensercs
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/] x % O nor1.,
rae 10 — mocrosHHBIN Kod(dduiment, nepeBopsanmin % O, B koaudectBo O B mur Ha 1 1
BEHTUJISIIIUH.

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

JK =ECO2/ 102,
JK xone6nercs ot 0,7 mo 1,0 u eMy COOTBETCTBYET OIPEACIICHHBIN KaJOPUUECKUN IKBUBAJICHT
kucnopona (K3K). Bennunnsl KOK nansl B Tabnune 1 npuiiosxeHus.

e BeHTwsiMOHHBIN SkBUBaNeHT (BD) — BennuuHa, onpenensiomas, U3 CKOJIbKUX JUTPOB

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

_ MoJl
B~ Joa

rae MO/l — MuHyTHBIN 00bEM IbIXaHUS, JI, MJT;
[10; — moTpebneHne KUCIopoaa, i, M.
B3 B cpeanem B mokoe cocrapisieT 20 y.e., a MpH TSHKEON MBIIIEYHON paboTe Bo3pacTaer 110 35

y.e.

3.2 Pewuenue munoevix 3aoau

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

Jlano: Pewenue:
02=16,5% 1) Onpenensiem konuaecTBo morioniaemoro Oz B %o:
CO2=43% 20,94 % — 16,5 % = 4,44 % O,
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JK-? KOK-? 2) OnpenensieM konudecTBo 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 mpunoxxkerus Ne 2 naxoaum KOK, koropsrii paBen 4,997 kkan/a Oy.
Omsem: JIK = 0,96; KOK = 4,997 xkan/in O».

3a0aua 2. Paccuumtare BenmuuuHy mnotpebnenus kuciopoma (I102) m K, ecnu o0bem
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) BenurHa norioneHHoro kuciaopozaa B % paBHa:
CO2=4,0% 20,94 % — 16,5 % = 4,44 %.
02=165% 2) 10, HAXOAUM METOJIOM COCTABIICHUS U PEIICHHUSI IPOTIOPIIHH:
o2 -? JAK-? X 1110, —4,44 % Oy,

56 mBo3ayxa — 100 %

10, = W 2,510,

3) Bennuuna JIK onpenensiercs mo ¢popmyie:

_ 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 JKMU3HEHHON EMKOCTHU JIETKUX Yy Hero paBHa 4200 mi, pe3epBHOro oobéMa Broxa —
1900 mu, pesepBHOro 00bEMa Beigoxa — 1600 M1, a yactoTa IbIXaHus — 14 LUKIOB B MUHYTY.

Iano: Pewenue:
KEJI =4200 mn 1) Haxoaum Benmuuny 10, tak kak MOJI = JIO x Y/I.
POBx = 1900 mn Bennuuna XXEJI coctaBnser cymmy TpéX 00BbEMOB:
POseig = 1600 M KEJI =10 + PO 81 + PO BbIZ., TOTIIA
Y/ = 14 nuxn/MuH J0O =XKEJI - (PO Ba + PO Bbi) = 4200 — (1900 + 1600) = 700 mu1.
MO/ - ? 2) Haxogum MOJI:

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

3aoaua 4. CiopTcMeH BBINOJIHST (U3UUECKYIO HArpy3Ky, IpHU 3TOM MOTpebJeHHE KUCIOpoJa
COCTaBUJIO 5 JI, KUCTOPOAHBINA JOAT paBeH 75 %. BriuncauTte BEMUMUMHY KHUCIOPOIHOTO 3arpoca
MPOJIeNIaHHOM PaboTHI.

Jlano: Pewienue:
[102 =5 n/mMun 1) Kucnopoauslii 3anpoc sBiseTcs CyMMO BETMYUH
KA =75% KHCJIOPOHOTO J0JITa M KMCIOPOAa, TOTpebIisieMoro 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,
KucaopoaHblil onr coctaBui 90 %. Onpenenutb 06bEM NOTPEOIECHHOTO KUCIOPOJa BO BpeMs
Oera 1 00bEM JIETOYHOW BEHTHJISAIMH, €CJIM MPOLEHT MOTJIOMIEHHOTO KHCIopoaa coctaBui 4,5
%.

Iano: Pewenue:
K3=7102 1) Benmnuuna kucnopoanoro gosra: 7 1 K3 — 100 %;
KJI = 90% Xn -90 %;
02=45%
_9 _9 — 7J'I><90% —
I1O2-? MO/ - ? X ~100% 6,3 1.

2) O0BEM TTOTPeOAEHHOTO KUCIOPOIa BO BpeMs Oera:
T71-631=0,710:.
3) O6béM nerouHo BeHTUISAIMH BO Bpems padotel (MO/I):
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 TECTUPYIOILIEH HArpy3Ku, €Clid B Hayalle MUHYTHI MTOKa3aHUE T'a30BOTO
cuérunka Obuto 42 11, a B KoHIE e€ — 97 1. ComepkaHue KHCIOPOJa B BBIIBIXaEMOM BO3IYyXE
coctaBuio 16 %.

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

IO, =55 m/muu 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.

3aoaua 7. Onpenenuth BenuuuHy norpednenus kucinopoaa (I10;) npu Tskenoi pusmdeckoit
Harpyske Inpu clIeAyomx u3BecTHbIX AaHHbIX: /1O cocrasiser 2400 mi, U/] — 50 1/mun.

Jlano: Pewenue:
J1O = 2400 mn 1) Haxoaum 00bEM anbBEONSPHON BEHTHIISILIUN:
Y1 = 50 muka/MuH AB = (2400 M — 300 mi1) x 50 w/mun = 105 1/MuH.
102 -7 2) Onpenenum norpednenue 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 BONPOCH OOMEHA BELECTB M SHEPTUU B OPraHU3Me MOAPOOHO M3JIaratoTcs B
Kypce Onoxumun yenoBeka. OIHAKO B CBSA3H € 0CO00I BaKHOCTBIO 3THX BOIIPOCOB JUIsi TEOPUU U
IPAaKTUKUA (PU3MUYECKOr0 BOCIUTAHUSA U CIOPTAa OOMEHY BEIIECTB U SHEPIMM YAEISIETCS MHOTO
BHUMaHUA U B Kypce (HU3HOJIOrMM deioBeka. Ilpu pemeHnu 3amad JaHHOTO paszzera
HEOO0XOUMO YSCHUTh, YTO OOMEHBI BELECTB U SHEPTUU TECHEHIIUM 00pa3oM CBS3aHbI MEXIY
co0oi. MICTOUHUKOM SHEPrHHM B OPraHM3ME SIBISICTCS PACLICTIIICHUE CJIOKHBIX OPTaHUYECKUX
coeHeHul Ha Oosee mpoctbie. Ilpu 3TOM MPOMCXOIUT OCBOOOXKIEHHE 3aKIOYEHHOW B HUX
NOTEHIMATIBLHON 3HEPTUH, KOTOpas MOXKET IMPEBPALIaThCs B MEXaHUYECKYIO, SJIEKTPUUECKYIO U
TEIJIOBYIO.

[Tocne OKOHYAHUS MBIIIEYHOW JEATETBHOCTH PAacXoJ DSHEPrUU HEKOTOpPOE BpeMs
OCTaeTcs elle IOBBIUICHHBIM [0 CPAaBHEHUIO C YPOBHEM TIOKOS. OTO 00yClIaBIMBaeTCs
XUMHYECKHIMH TIPOLIECCAMU B MBIIIIAX, TJIABHBIM 00pa3oM CBSI3aHHBIMH C OKHCJICHHUEM
MOJIOYHOM KMCJIOTHI M JIMKBUJALMEH KHCIOpPOAHOro foira. OpHako oOMEH BEIIEeCTB OCTaeTCs
MNOBBILICHHBIM U IOCJE MOTAlIeHUs] KUCIOPOAHOIO A0Jdra. JTO OOYCIOBIEHO OCTATOYHBIM
BO30Y)XJICHHMEM B LEHTpaX, BIMAIOLIMX HA YPOBEHb BHYTPUKIETOYHOTO OOMEHA BEILECTB.
MpimeyHasi 1esSTebHOCTE HEoO0XoauMa Jjisi HOPMAaJbHOM >KU3HEIESTEIBHOCTH OpTaHHU3MA.
KonngectBo sHepruu, 3aTpaunBaeMoe HEOCPEICTBEHHO Ha (PU3NYECKYIO pabOTy, JOJIKHO ObITH
He MeHee 1200-1300 kkan B cyTku. B cBA3M ¢ 3TUM JUIs UL, HE 3aHUMAKOLUXCS (PU3MUECKUM
TPYAOM U DPACXOAYIOUIMX Ha MBIIIEUHYIO JESTEeIbHOCTh MEHBIIEE KOJUYECTBO HHEPIHUH,
bu3nUecKue yrnpaxxHeHuss 0COOEHHO HEOOXOINMBI.

CrnpaBouHbIi MaTepual U GOpPMYJIbI JUIs pacuera
OcHOBHOI 00MEH SHEPruU MPONOPLUOHATIEH NOBEPXHOCTH Tena. [t B3pocnoro yenoseka (30
net) oH coctabnseT 40 kkai Ha 1 M2 MOBEPXHOCTHU Tena 3a 1 yac wiu 1 kkan/kr/gac, y neteit ot 7
1o 15 ner — ot 1,9 no 1,3 kkan/kr/dyac. BennunHa oCHOBHOrO 0OMEHa B3POCIOr0 COCTABIISIET OT
1400 no 1800 kkan u onpenensercs no tabauiam ["appuca-beHenukra no 1aHHBIM Beca, pocTa,
Bo3pacTa u nosa. [Ipu nossiennn temmeparypsl Tenaa Ha 1°C ocHOBHOM 0OMEH MOBBIIIAETCS Ha
5%.
CyTouHble BHEproTpaThl B3pOCIOro denoBeka cocraBistor oT 2500 mo 5000 kxam B
3aBUCHUMOCTH OT BUJA TPYJOBOU JESATEIbHOCTH.
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 gpopmyie:

E =110, x KOK x t,

rae 110, — 06seM nornomenHoro Oy, i;
K3K B kkan/1 1 O, naxoaurcs o Benuunne JIK.
Koaddumment nose3Horo nerdcTBus MpeacTaBiseT coO0H OTHOIIEHWE MEXaHUYECKOW SHEPTrHH,

3aTpaueHHOH Ha MOJIe3HyI0 paboTy, Ko Beel 3aTpadeHHol sHepruu (10-30 %)
_ Ax100%
~ D-e '

re A — 3Heprus, 3aTpadeHHas Ha IOJIE3HYI0 paboTy;

3 — o01Me 3aTpaThl YHEPTUH;
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€ — OCHOBHOI 00MeH 3a nepuoj padoThI.

VYienbHas TEMIOEMKOCTh TKAHM — 3TO KOJIMYECTBO TEIUIa, HEOOXOAMMOE [UIsl TOBBIIICHUS
Temneparypbl TKaHedl Ha 1°C. ¥V dyenoBeka ynenbHas TEIUIOEMKOCTb TKaHEW Tejla B CPEIHEM
paBHa 0,83 xkxan/kr/1° C.

KonnyectBo mota, BeIAenstomierocs mnpu (pusnyeckoir pabore, 0 KOTOPOM MOXKHO CYIUTh IO
norepe Beca (MCKIIoYas Ipyrue UCTOYHHUKH BBIIEIEHMS), MOXKET CIYXUTh MEPOI SHEPIONOTEPD.
IIpu ucnapenuu 11 nora pacxoayercst 580 KkaJ Temia.

Jnsg  menerl MPaKTUYECKOrO MCIOJIB30BAaHHUS IIPU  pacyere BHEProTpar LUKIWYECKOMN
NEeATEILHOCTH MOXKHO oiab30BaThed BeanunaHon YCC.

[Tpu UCC = 120-130yxa/mun [10; = 50 % MIIK;

UCC = 140-150ya/mun [10;, = 60-65 % MIIK;

YCC =160 -170yn/mun 110, = 75-80 % MIIK;

YCC = 190yn/mun 110, =~ MIIK.

4.2. Pewuenue munoguix 3aoay
3aoaua 1. Onpenenure >SHEPreTUYECKH pacxoj 3a Yac, €ciId HM3BECTHO, YTO
KaJOpPHUYECKHUI SKBUBAJICHT KHCiIopoaa paseH 4,8 kkan/1 i1 Oy, a konndecTBo BbiabIxaemoro CO;
paBHoO 240 mu1.

Jlano: Pewenue:
t =60 muH. 1) N3 tabmaunel mo BenmmunHe KOK naxonum JIK. OH pasen 0,8.
KBK = 4,8 xkan/1 1 O, 2) KonnuecTBO MOTPEOIEHHOTO KUCIOPOIa:
E CO2 =240 ma JIK = ECO2/ I102
E -? I10, = ECO2/ IK = 300 M

3) Pacxox sueprum: E = 4,8 kkan/n x 0,3 1 x 60 Mun = 86,4 kkaJ.
Omeem: 3a 4ac U3pacxofoBaHo 86,4 KKaJl SHEPTUH.

3ad0aua 2. llpu  BBINOJIHEHMM  MBIIIEYHOM  pabOTbl  HA  BEJIOIProMeTpe
POJOIDKUTENBHOCTIO 20 MUHYT OBLIM OIpeesieHbl cienyroume nokasarenu: [10,, paBHoe 3
n/muH, ckopocTb BbaeneHust COy, paBHad 2,7 n/muH. TpeOyercs onpeaennThb, CKOJIBKO IPaMMOB
YKHUPOB U YIIIEBOJIOB OBIJIO N3PACX0I0BAHO 3a BpeMs padOThI.

Jlano: Pewenue:
t=20 mun 1) CooTHoOIIEHHE MEX Ty OKUCIEHHBIMU (C y4acTHeM NOTPeOIECHHOTO
[102 = 3 n/mun
ECO2 =2.7 n/mun OpPraHU3MOM KHCIIOpPO/ia) YIIIEBOAAMH U KHPaMHU BO BpeMs paboThI,

M seupa = ? M yry = 7 PACCUUTHIBAIOT NPU MOMOIIM AbIXaTenbHOr0 Kodddunuenta (JIK).
JK = ECOz2/ I102

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

3n/muH
2) KomuuectBo kayopuii, ocBoOOkaaomuxcs npu norpedsenun 1 1 Oy, pa3nuyHO B
3aBUCHMOCTH OT TOT'O, KaKH€ BEIECTBA OKUCIWINCh B OpraHusMme, T.e. ompeneneHHomy JIK
COOTBETCTBYET OINpEeNICHHbIN Kalopuyeckuil 3kBuBajeHT kuciopoaa (K9K).

ITpu JIK = 0,7 B opranusme OKUCISIFOTCS ToJIbKO *upsl, npu JIK = 1,0 — Toapko
yraesobl. [Ipu JAK = 0,9 okucnsiercst 34 % xupoB u 68 % yrneBoaoB (tabmauna 1 [punoxenus
2).

3) Haxonum o011y KaJIOPUIECKYIO CTOMMOCTD PaOOThI:
E =T1I0; x K3K x t,
rae KOK maxomgum no tabnune = 4,924 xkai/1ix O,, orcrona
E =3 n/mMun x 4,924 kxan/n x 20 mun = 295,44 kkan
4) Hns Ttoro, 4troObl Y3HAaTh KHCIOPOJHYIO CTOMMOCTh pPabOTBI 3a CUET KHPOB,
COCTaBJISIEM MPOIOPLUIO:
295,44 xxan — 100 %
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X KKan — 34 %.
X =100,45 kxan.

5) Kanopuueckasi CTOMMOCTb YIJIEBOJOB COCTaBUT:

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

6) HaxomuMm KOJIMYECTBO OKMUCIMBILIUXCS YIJIEBOJIOB M KUPOB, 3HAas KaJOPUUYECKYIO
croumocth | 1. [Ipu okucienun 1t )KUpoB B OpraHu3Me 0CBOOOXKIaI0TCs 9,3 KKaj; yrieBoJ0B —
4,1 xkai.

194,99 xkan : 4,1 kxkan/r = 47,56 T yriieBOJIOB;
100,45 kxan : 9,3 kkan/r = 10,8 T KuUpoOB.
Omeem: 3a BpeMs paboThI Ob110 U3pacxonoBano 10, 8 r xupoB u 47, 56 T yrieBoaoB.

3aoaua 3. PaccuuTtaThb CYTOUHBIE SHEPrOTPAaThl OpPraHW3Ma CIOPTCMEHAa B YCIOBHSX
OCHOBHOTO OOMeEHa, 3Hasi, YTO YEJIOBEK BBIIOXHYJ 3a ofaHy MuHyty (MOJ) 5,2 1 BO3myxa. B
BBIJIOXHYTOM BO3ayxe conepxurcs 16,23 % kucnopona u 4,13 % yraekuciioro rasa.

Jlano: Pewenue:
MO/ = 5,2 n/mun 1) 3nas comeprkaHue KUCI0poia B aTMOC(HEPHOM U BBIIBIXa€MOM
CO3 n=4,13% BO3J1yX€, PACCUMTHIBAEM KOJIMYECTBO MOTJIOMIEHHOTO KUCIOPOIa:
O) 5y = 16,23% 20,94 % — 16,23 % =4,71 % wunu 47,1 mn kucnopoa Ha 1 11 Bozayxa;
E 3a cytku - ? 1O, =MO/JI x 4,71 % : 100 % = 5,2 n/mun x 0,471 = 0,2449 n/mMun

10, =244,9 mi1/MuH.
2) Taxkum >xe 00pa3oM MPOBOAMM pacyeT BBIIEICHHOTO yriekucioro rasa: 4,13 % — 0,03
% =4,1 % wim 41 mi Ha | 11 BO311YyXa;
4,1% x 5,2 n/mun : 100 % = 213,2 Mi1/MHH.
3) Haxonum JIK:
JIK = ECO2/ 1102

_ 2132vnm _
AK = 244 At =087

[To IK B Tabmune naxonum KOK, B Hamem ciydae oH coctapisieT 4,88kkan/in Oy,
4) CyTo4uHbIE YHEPTOTPATHI B YCIOBUSIX OCHOBHOTO OOMEHa:!
4,88 xkan/m Oy x 0,2449 n/mun = 1,19 kkan (3a 1 MunyTy);
1,19 xkan/mun x 1440 mun = 1714 kkan (3a CyTKH).
Omeem: CyTOUHbIE SHEPrOTPaThl B YCIOBUSIX OCHOBHOIO 0OMeHa cocTaBuiu 1714 kkai.

3aoaua 4. OnpenenuTb MUHYTHBIH KHUCIOPOAHBIM 3ampoc Ha paloTy JIBDKHUKA,
npoutenmero S50-KUIOMETPOBYIO AMCTAHLHMIO 3a 3 4Yaca, €CIM CKOpPOCTb IOTOOTAEICHHS
cocraBnsieT 1,7 n/4ac, kanmopudeckuii sxkBuBaneHt kucnopona (K9K) cocrasnser 4,86 kxan/n Oy,
CYMMAapHBIA KUCJIOPOAHBIN JOAT paBeH 18 11, a Ha ocHOBHOW 0OMeH Tpatutcs 0,32 51 kuciaopoaa
B MUHYTY (pacueTsl IPOBOJAUTH JIMIIb [10 SHEPTOMNOTEPSIM TyTEM UCIIApEHUs 0Ta).

Jlano: Pewenue:
t =3 yaca = 180 mun 1) CymMapHOe KOJIMUYEeCTBO MOTeph noTa: 1,7 1/4u x 3u=35,11
V noroo0Op = 1,7 n/gac 2) OnpenensieM BeIMYMHY 100aBOYHBIX (K OCHOBHOMY OOMEHY)
KOK = 4,86 kxan/a O, HHEProNoTEPh HA AUCTAHIIUHU U3 pacdeTa, 4To Nnpu norepe 1 1
KI=18n nota Tpaturcs 580 Kkai.
00 muH = 0,32 Oy/MuH 580 kkan/m x 5,1 m= 2958 kkau.

K33a 1l mun - ?
3) JloGaBouHOE K OCHOBHOMY OOMEHY MOTpeOIeHNEe KUCIOopoa:
2958 xkan : 4,86 xxain/nm Oy = 608,64 1 O,.
4) CymmapHast KUCJIOPOAHAs CTOUMOCTh pabOTHI:
608,64 1O, + 18 1 O2= 626,64 1 Os.
5) MunyTHast KUCIOPOJHAsi CTOUMOCTD BBIITOJTHEHHOM paboThI:
626,64 1 0,:180 Muu = 3,48 1 Oy/MHUH.
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6) MuUHYTHBIN KUCIOPOHBIN 3aIIPOC C yYETOM OCHOBHOTO OOMEHa:
3,48 1 Oy/Mun + 0,32 1 Oo/MuH = 3,8 1 Oy/MUH.
Omeem: MUHYTHBI KUCIOPOIHBIA 3ampoc Ha pabory mepkHHKa (MK3), mpomemmero 50-
KHUJIOMETPOBYIO IUCTAHLIMIO, paBeH 3,8 JI. KUCIOpOo/ia C yUeTOM OCHOBHOTO OOMEHa.

BbIEOP BAPUAHTA KOHTPOJIbHOM PABOTHI

Homep BapmaHTa KOHTPOJIBHOW pabOThI COBMANAET C MOPSAKOBHIM HOMEPOM CTYNIEHTA B
rpynne. Eciau mnopsakoBblii HOMep CTyaeHTa Oouibllie JAECATH, TO BBIOMpAETCs BapHaHT,

COOTBETCTBYIOIIUN MOCIEAHEH U(pe MOPSIAKOBOTO HOMEpa.

BAPUAHTDBI KOHTPOJIBHBIX PABOT

Bapuanm Ne 1
1. KpoBbp kak BHyTpeHHsi1 cpena opraHuzMa. @DyHKIMM KpoBU B opraHuzMe. DU3MKO-

XHMHYECKHE CBOMCTBA IIa3Mbl KPOBU. Peryisinus cocraBa nia3mbl.

2. OCHOBHOE ypaBHEHUE T€MOJIMHAMUKH U €T0 COJIePKATeIIbHBINA aHATU3.

3. XKene3bl BHyTpeHHel cekpenuu. OU3MONOrHyYecKas pojib TOPMOHOB B PETYNSALUU (PYHKIIHIA
cucTteMm opranusma. HaimnoueuHuky, X 3Ha4YeHUE B PEryISIuK (PYHKIUNA OpraHu3ma.

4. OOmMmeH BelecTB B opranusme. Karabonusm u anabonusm. Poib u gyHkuuu 0enkoB, )KMPOB U
YIJIEBOJIOB B OpraHU3ME YEJIOBEKA.

5. JIBuratenbHbIN HaBBIK U (PU3HOJOTHYECKHE MEXaHU3MBI €0 00pa3oBaHUsL.

6. YTOMJICHHE MIPH BBIOJHEHUHU PA3IUYHBIX PU3UUECKUX YIIPAKHEHUH.

7. 3amaua. U3BectHo: 1102 — 4,5 n/mun; ECO; — 3,5 n/mun; Bpems padbotsl — 30 MUH.
Ornpeaenutb Maccy KUPOB U YTIIEBOJOB, M3PACXOJOBAHHBIX MTPHU BBITIOJHEHUN PAOOTHI.

8. 3amava. M3BectHo: motpebnenue O, = 4 n/MuH; B BeIAbIXaeMoM Bo3ayxe Oz = 16,5%; CO, =

3%. Onpenenuts: MO/; K.

Bapuanm Ne 2
1. DopMeHHbIE 3JIEMEHTBI KPOBH, UX (PU3NOJIOTUYECKOE 3HAUEHUE.
2. Tepmoperymnsanus B opranuzme. @U3HOIOIrMUECKAE MEXAHU3MBI TEPMOPETYJIALIUH.
3. I'opMoHanbHast aKTUBHOCTH MOJIOBBIX Jkene3. X BiausHue Ha QYHKIMU CHCTEM
OpraHusma.
4. Peakuyst reMOKOHILIEHTpallUK U U3MEHEHUs! 00beMa IUPKYIHUPYIOIIed MacChl KPOBH MPHU
MBIILIEYHOH JEATEIbHOCTH.
5. OneHka (hyHKIIMOHAIBHOTO COCTOSIHUS Y CIIOPTCMEHOB Pa3HbIX CHEeUaIU3alui.
6. MexaHu3MBbl aanTalyy ABUTaTENbHOTO anmnaparta K GU3nYecKuM Harpys3Kam.
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7. 3amaua. M3BectHo: MO/l — 90 n/mun; B BeIIbIXaeMoM Bo3ayxe O, — 16%; CO;, — 4%.
Omnpenenuts norpedienue Oy.
8. 3amaga. U3BectHO: comepkanue remoriobuHa 16,4 T %. Onpenenutbs KHCIOPOIHYIO
eMkocTh kpoBH (KEK).

Bapuanm Ne 3
1. DU3MOJIOTUYECKUE CBOMCTBA CEpPAEYHOM MBIIMIIBL. ABTOMatus cepauna. Peakuun

MHOKap/ia Ha Pa3IHYHYI0 CHIY U 4acTOTY pa3apaxkeHus. 3akoH CTapiuHra.

2. ['opMoHanbHast aKTUBHOCTH IUTOBUIHOM JKEJIE3bI M PETYIISIHS () YHKITHIA.

3. Peakniuu cucTeMbl KpOBH Ha MBIIICYHYIO JICATEIBHOCTb.

4, KonnuectBennasa OLICHKA 1 KUCJIOpOoaAHAass CTOMMOCTDb pa6OTBI JAbIXaHUA.

S. MexaHu3mbl U pe3yiabTaThl (PYHKIMOHAJIBHO-3IalITAIMOHHBIX MEPECTPOEK OpraHu3Ma
CIIOPTCMEHOB.

6. Omnpenenenre YHEProTpaT MPH BHIIOJIHEHUU KOHKPETHBIX yrpaxuenuii B UBC.

7. 3amaua. M3BecTHO: 00BeM pesepBHOro Bmoxa — 2100 mur; Beimoxa — 1700 mo; XKEJI —

4500 mm; Y0 - 16 muxor/mus. Onpenenuts MO/,
8. 3amaua. M3BectHo: copepxanue Oy B aprepuanbHoil kpoBu 19 06 %, B BeHO3HOI 13 00
%. Onpenenuts % TkaneBou yruimzauuu Oy.

Bapuanm Ne 4
1. bBuosnekrpuueckue ABJICHUS B cepaie. DiekTpokapauorpadus. [Ipoucxoxaenue 3y0oB u
uHTepBanos OKIT'.
2. Pousb mouek B nmoaaepxKaHuu OCMOTHYECKOTO roMeocTa3a. BeijenuTenbHas GyHKINS MOYEK.
[Tpoueccsl 1 MeXaHU3MBbl MOU€OOpa30BaHUSL.
3. DBydepnbie cucTteMBbl KpOBH, MX pOJIb W BO3MOXXHOCTH B TOAJIEPKAHUHA KHCIOTHO-
IIEJIOYHOTO PABHOBECHS.
4. MexaHu3Msl TeI00TAa4YH. VX XapakTepuCTHKa B TOKOE M ITPU MBILIEYHON EATEIbHOCTH.
5. 3HadueHME WHIUBUAYaJIbHO-TUIOJOTMYECKHMX  OCOOEHHOCTEH Juid  BbIOOpa  CTHIA
COpPEBHOBATENbHOM J1€ATENbHOCTH CIIOPTCMEHA.
6. MWzbuparenbHocTh MOP(POGYHKIMOHATIBHBIX H3MEHEHHUH B CBA3M CO crneuu(pukoil Buaa
CIIOPTUBHOM JESATEIBHOCTH.
7. 3amaua. 3BecTHO: 00BEM BBIJOXHYTOTO BO3ayxa coctaBui 60 i, conepxanue CO, — 4,4%;
0, — 16,6%. Onpenenuth nmotpedienne Oy,
8. 3amaua. M3BectHo: macca tena 70 kr; mpu Harpyzke OLIK ymensmmics na 500 wmu.
Onpenenuts N3MEHEHUE TEMAaTOKPUTA.

Bapuanm Ne 5
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1. OcHoBHbIE MOKa3aTeNu TeMOJAWHAMUKH: JIMHEHHas U 0o0beMHasi CKOPOCTh KpPOBOTOKA,

CKOPOCTh Kpyroo0opota KpoBH, Nepudeprudeckoe CONMpOoTHUBIEHHE B cocynax. [lymbc, MeTombl

€ro perucTpaluu.

2. JlpxatenbHbli neHTp. Perynsuus asixanus. HepBHble U rymMopalibHble (PaKTOPHI.

3. OOMeH OenKoB B OpraHu3Me.

4. Perynsuus nocTOSHCTBA KOHIEHTPALIMH TTTIOKO3bI B KPOBH.

5. ®wusuonoruyeckas XapakTepUCTHKA YIPAKHEHUH a3pOOHOIN MOIIHOCTH

6. DOuHepreTuueckas, MyJabCOBas U SMOIMOHATIbHASI CTOMMOCTh Pa0OTHI Y CHOPTCMEHOB Pa3HBIX

CIIeLaIn3anum.

7. 3apaua. M3BectHO: 00beM MepTBoro mpoctpanctBa — 300 mur; 1O — 2000 mo; Y — 30
uki/MuH. Onpenenuts MO/, 00beM abBEOISPHON BEHTHIISALINU.

8. 3amaua. M3BectHo: Macca tena 70 kr; [10, = 2,76 n/mun; JIK = 0,96; Bpems paboTsl 1 yac;
KIIZA = 20%. Onpenenutb: cyMMapHyO 3HEPronpoAYyKIUI0 U KOJIMYECTBO MOTa, KOTOPOE

H€06XOI[I/IMO HCIIApUTD U1 NOAACPKAHUA IMOCTOSTHHOM TEMIICPATYpPhI TCIA.

Bapuanm Ne 6
1. Mexanu3Mm Boxa U Bbigoxa. [loka3zaTeny BHEIIHETO JbIXaHUS (JIETOYHBIC 00BbEMBbI, EMKOCTH
Y BEHTWISALUS ) B IOKO€ U TIPU MBIIIEYHOU JIEATEIbHOCTH.
2. AprepuanbHOE MJaBJICHWE KPOBH, €r0 IIOKa3aTeld, METONbl peructpamun. DakTopsl,
BIIUSIONINE HAa BEJIMUMUHY apTepUaibHOrO JaBICHHUS.
3. OOMeH yrieBo/I0B B OpraHu3Me.
4. MIIK u gakTopsl ero onpeaenstonue.
5. @wusnonornyeckue d>PGEKThl BIUAHUS TEMIEPATypbl W BIAKHOCTH HA CIOPTUBHYIO
paboTOCIOCOOHOCTS.
6. Ilcuxoduznonorunyeckue 0COOEHHOCTH CIIOPTCMEHOB B M30paHHOM BH/JIE CIIOPTA.
7. 3anmaua. U3ectHo: UCC = 150 ya/mun; [10, = 5 n/mun; ABPO; = 15 06 %. Onpenenuts
CB.
8. 3amaua. PaccuumtaiiTe mnoTpeOlieHWE KHUCIOPOJa W BEHTWISIIMOHHBIA DJKBUBAJEHT Yy
CIIOPTCMEHA 32 MUHYTY TECTHPYIOIIEH Harpy3Kd, €CIIU M3BECTHA BEIMYMHA MUHYTHOTO 00BbeMa
neixanust (MOJL) 75 11, a copepxanue KHCIOPOa B BEIABIXaEMOM BO3yXe cocTaBuio 16,5 %.
Bapuanm Ne 7
1. Ta3oo00meH. Tpancmopt ra3oB KpoBblo. KucmopoaHas eMKOCTh KPOBH.
2. MoTtopuKa KelyI04HO-KUIIIeYHOTO TpakTa. PedrexkropHbie (HepBHBIE, TyMOpaIbHbIE) U

MCCTHBIC MCXaHU3MBI €T0 PETYJIALIUHA.
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3. OOMeH XHUPOB B OpraHU3Me.

4. TlepepacmpeneneHue KpOBOTOKA B Pa3IMYHBIX OpraHax MPU MBIIICYHON JEATEIbHOCTH.

5. Ou3MoIOrHYECKUE XapaKTEPUCTHKH 3()(HEKTOB TPEHUPOBKH.

6. ®axTOopbl, ONpEACIAIOIINE IPOSIBICHUE MAKCUMAIbHONW IPOM3BOJIBHON MBIIIEYHOMN CHIIBI.

7 3amaua. MssectHo: JIK — 0,85; ECO, — 240 mur; KOK — 4,86 kkan/m O,. Onpenenutsb
BEJIMYMHY SHEPrONpOAYKLUH 32 MUHYTY.

8. 3amaua. M3BectHo: nmotpebaenue Oy — 400 mn/mun; copepkanue O, B apTepHabHOU

kpoBH 20 06 %; B BeHO3HOH — 12 00 %. Onpenenutsb cepiedHblii BBIOPOC MIJI/MUH.

Bapuanm Ne 8
1. UWnnepmamusa cocynoB. CocynoaBUTaTeNnbHbIA IeHTp. HepBHas peryisius COCyAHCTOro
TOHYCA.
2. Ponp nemoctatka O, u uzbbiTka CO; B perymsiuu abixanus. PediekTopHas perymsus
JIBIXAHUSL.
3. OOMeH BOJbI 1 MUHEPAJILHBIX BELIECTB B OPTaHU3ME.
4. Ponb (GyHKIIUY MIEYEHU B OOMEHE BEIIECTB.
5. @uzuonoruyeckas XapakTepUCTUKA YIIPAKHEHUN aHA POOHON MOILTHOCTH
6. CrnenupuIHOCTh TPEHUPOBOYHBIX A(H(HEKTOB B OTHOIIICHUH TEXHHUKH BBITTOJHECHUS
COpPEBHOBATEIILHOTO YIIPAKHEHUS U BEAYIIECTO BUTATEILHOTO KAYeCTBA.
7. 3apaua. M3BectHO: neroynas BeHTHisAnusg — 120 in/muH; anbpBeonsipHast BeHTHisAnus - 100
a/mun; YJ1 — 50 muxn/mus. Onpenenuts 00beM MEPTBOTO IPOCTPAHCTBA.
8. 3amaua. M3BectHO: moTpebienue Oy — 4 n/muH; conepxanne Oz B apTepualibHOM KpoBr 18

00%; TkaneBas ytuinzanus Oz 60%. Onpenenuts cepiedHbli BBIOPOC MIJI/MUH.

Bapuanm Ne 9
1. T'emornobun, ero cBoiicTBa. @akTopsl Biaustounue Ha BenuuuHy ABPO..
2.  Muxkporupkysiius. MexaHn3Mbl TPaHCKAMMILIIPHOTO 0OMeHa.
3. OcoOeHHOCTH 0OMEHA BEILIECTB B IIOKOE U MIPU MBIIIEYHOM padoTe.
4. CexpeTopHble TMPOLECCHl B IKETyJOYHO-KUIIEYHOM TpakTe. Perymsuus CceKpeTOpHbIX
¢ynkmuii. CocTaB MUIIEBAPUTEIBHBIX COKOB.
5. OyHKUHMOHANBHAS Je3aJanTalsi W MOCIEIOBATENBHOCTh yTPAaThl aJaNTallMOHHBIX
3¢ peKToB TpeHUPOBKU. OOPATUMOCTh TPEHUPOBOUHBIX 3 (PEKTOB.

6. dusznonorndyecKuil aHaIu3 IMPONU3BOJIBHBIX JBIDKCHHH,
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7. 3amauva. U3sectno: OLIK = 5,5 n; reMarokputT B nokoe = 46%; BBINOJHEHUE MBIIICYHON
JESTEIbHOCTH BBI3BAJIO TOBBIIICHUE TeMaToKpuTa 10 48 %. OmpenenuTs U3MeHEHUE o0bhema
Ta3Mbl KPOBH, BOSHHUKIIIEE TIPH BBHITIOJTHEHUH PAOOTHI.
8. 3agaua. M3BeCTHO: MHTEpPBAII MEXKAY COKpalleHUsIMU cepaua B mokoe cocrasisut 0,93 cex; CO
— 90 mut; mpu Harpy3ke uHTepBail cokpatuics Ha 0,5 cex; CO Bo3poc Ha 70 mii. OnpenenuTs,
kak u3menwics CB.

Bapuanm Ne 10
1. Tunoranamo-runocduzapHas cucreMa. Perynsauus ropMoHaNbHBIX (QYHKIHI B OpraHu3Me.
2. MexanusMbl TeruiooOpa3oBaHusl U MX JPQPEKTUBHOCTH B TOKOE€ M IPHU BHINOJHECHUH
MBILIEYHOM JAEATEIbHOCTH.
3. OcHoBHOW W oOmmMiA OOMEH SHEpruu B oOpraHu3me. [IpoucXoxIeHWe W BEITUYHHEI
SHEProTpaT B YCIOBUSAX OCHOBHOTO OOMEHA.
4. Uunepauusa cepaua. HepBHas u rymopanbHas peryisiius paboThl cepAlia B OKOE U MPHU
MBIIIEYHOH padoTe.
5. Ou3MOJIOTUYECKUM aHaIU3 PEaKlUid BEreTaTMBHBIX CHCTEM OpraHU3Ma I10J] BIWSHHEM
MBIILIEYHOH JEATEeIHbHOCTH.
6. usmnonoruyeckas XapakTEpUCTUKAa CIOPTUBHBIX YINPAKHEHUNW MO HSHEPreTUYECKUM
3aTpaTam
7. 3apaua. U3BectHO: Macca tena 70 kr; padoune sneprorpatsl 550 kxan; KIIJ] — 20%; Bpems
pabotel — 40 MuH. OnpeenuThb: CyMMapHble SHeproTpatsl (3a 40 MUH, 32 CyTKH).
8. 3anmaua. M3BectHo: B nmokoe: YCC = 60 yn/mun; CO = 80 Mi; KPOBOTOK Ue€pe3 MBIIIIIbI
coctaBisieT 20% ot cepaeunoro Beiopoca (CB); mpu Harpyske nmotpebienue O, cocraBmwio 4
n/mun; ABPO; — 16 06 %. OnpenenuTh, Kak W3MEHWICS KPOBOTOK Y€PE3 MBIIIIBI PU HATPYy3Ke

(8 % ot CB).

TPEBOBAHUS K BBIIMIOJHEHUIO U O®OPMJIEHHUIO KOHTPOJIbHON
PABOTbBI

KonrponsHas  paGora  sBisieTcs  NUCbMEHHOW  paboTof ¢ KpaTkum U
CHCTEMaTH3MPOBAHHBIM H3JI0)KEHHUEM TEOPETHUECKOT0 MaTepHaia M PEHICHHEM MpeiaraeMbIX
NPaKTUYECKHX 3a/1a4 B 007acTH (PU3UOJIOTHH YETIOBEKA.

B nponecce BbINOIHEHNS KOHTPOIBHOM pabOThI crydenm umeem 03MOHCHOCHID.

- aHWIM3MPOBATh CIPABOYHbBIC, HAy4yHbIE, JIUTEpaTypHble W JApPyrue HCTOUYHUKHU
uH(pOopMaLnu;

- BBISIBIISATH MMEIOLIMECs TPOOIeMbI B CBOCH MPAKTUYECKOM J1eATEIbHOCTH,

- apryMEHTHPOBAaHHO OOOCHOBBIBATH BEHIBOJBI M pa3palbaThiBaTh PEKOMEHIAIMH TI0
PELISHMIO MpeJIaraeéMbIX 3ajay MPaKTHUECKOW HapaBIEHHOCTH.

K BBINOTHEHHIO THCHMEHHOM KOHTPOJBHON palbOTBl mpedvasnaomca Clenyolye
mpeboganus:
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- 3aJlaHWe JOJKHO OBITh BBITIOJHEHO CaMOCTOSITENIPHO, HAa OCHOBE HH(OpMAIUH,
MOJTYYCHHOM M3 Pa3JIMYHBIX HCTOYHUKOB;

- eCJIM TpHU PEIISHUHW 3a/1ad aBTOp pPabOThl HMCMONB3YEeT CHPABOYHBIC, HOPMATHBHEIE,
Hay4YHbIC W JPYrHMe UCTOYHUKHA MH(POpPMAIUHU, B paboTe clieyeT 00sA3aTeIbHO JAeNaTh CChUIKH
(CHOCKM) Ha CIIMCOK UCHOJb3yEeMbIX HICTOUYHUKOB;

- cJIenyeT 0OpaTUTh BHUMAHKE Ha CBSA3b TEOPETUYCCKHX MOJIOKECHUH C MPAKTUKOM;

- peleHue 3a7a9u JOHKHO TPEBAPSITHCS H3JI0KECHUEM €€ YCIIOBHS,

- He0OXO0IMMO MPEACTABIIATH MAKCUMAIBHO TOIPOOHOE PEIICHUE 3a1a4H;

- B KOHIIE KaXI0 3a7]a4i JOJKHBI ObITh CDOPMYITHPOBAHBI OTBETHI.

[lpy HanmucaHWW KOHTPOJIBHOH pabOThl HauboJee MURUUYHBIMU HEOOCMAMKAMU
AGNAIOMCA.

- IIOBEPXHOCTHOE M HEIOJIHOE PACKPBITUE TEOPETHYECKUX BOIPOCOB U pEIICHUE
IpeUIaraeMslx 3a1ad;

- JIoTUYecKue | apudMeTrnueckue OmMOKU B pelIeHUN KOHKPETHOM 3a1auu;

- OTCYTCTBHE CBSI3U U3JI0KEHHOT'O TEOPETUYECKOI0 MaTeprasa ¢ KOHKpPETHOU 3a/1auei;

- OTCYTCTBHE TBOPYECKOIO, JIMYHOCTHOIO MOJAXOJa Ciywmiaresss K OTBETy Ha
IIOCTaBJICHHBIA TEOPETUUECKUN BONIPOC U K PELICHUIO IPAKTUYECKON 3a1auH;

- OTCYTCTBHUE Pa3BEPHYTHIX OTBETOB.

KonTponbhas paborta noikHa ObITH IPEJCTaBICHA B PYKONMCHOM BapHaHTE B TETPAM,
MAaIlMHOIIMCHBIN BapUaHT Ha IIPOBEPKY HE MPUHUMAETCH.

O0bEM KOHTPOJIBHOM pabOTHI CTPOrO HE PErVIAaMEHTUPOBAH, HO HE JOJDKEH MpEBbIIIaTh 24
CTpaHMI] PYKOIIMCHOTO TeKcTa. TeKCT KOHTPOJBHOIO 3aJaHMsl JOJDKEH ObITh HalKcaH YHUCTO,
aKKypaTHO, 0e3 3au€pkMBaHWN W TOMapoK, pa3zdopumBo, 0e3 opdorpaduueckux,
IrpaMMaTUYEeCKHUX, IYHKTYal[MOHHBIX M CTHJIMCTMYECKHX OLIMOOK, ¢ COONIOJIEHMEM HHTEepBaia
MEXIy BEpPXHEW M HIDKHEH CTpOKOil. Bce ciioBa B TEKCTe pabOTHI JOKHBI OBITH HAIUCAHBI
(HanedaTaHbl) 0e3 COKpallleHWH, UCKIIOUEHHsI COCTaBIISIOT ClIOBOcodeTaHus (M T.4., U T.OL., U
Ip.), KOTOPBIE YIOTPEOIISIOTCS B KOHIIE (hpa3, a TAKIKE COI03 «TO eCThy (T.e.).

Terpaap MOANUCHIBAETCS CTYJEHTOM CaMOCTOATENIBHO, JOJKHBI ObITh yKa3aHbl OCHOBHBIE
nanHsle crygeHta — @O, rpynna, Homep BapHaHTa.

KonrtponbHas paborta 10/1kHa OBbITh IPABUIIBHO U 3CTETUYECKH XOPOLIO 0(hOpMIIEeHA.

CrnenyeT OoCTaBJIATH MOJSI HE MEHEe 3 CAHTUMETPOB IS 3aMeUaHUi PELeH3EHTa.

KPATEPUY OLIEHKH BBIINIOJTHEHW S KOHTPOJIbHOM PABOTHI

Onenka Kputepun ouenku

«OTJIIMYHO» 3a/aun penieHbl BEpHO, OTBETHI COTJIACYIOTCS C OCHOBHBIMH (PH3HOJIOTHYECKUMHU
napamerpamMu. BepHo ompeneneHsl ocHOBHBIe Kareropud. CdopmyanpoBaHbI
pa3BepHYTHIE, CaMOCTOSTENbHBIE OTBETHl. OTBETHl HAa TEOPETUUYECKHUE BOIPOCHI
BBITIOJTHEHBI B TOJHOM OOBEMEe, MMEIOTCS CCBHUJIKM Ha HCTOYHHUKH JINTEPATYPHI.
PaboTa odopmiena B COOTBETCTBHH € pa3paboTaHHBIMH TPeOOBAHUSIMHU, HAIHCAHA
¢ coOJIr0IeHNEM HOPM JINTEpaTypHOro si3blka. PaboTa BhIIOJIHEHA B CPOK.

«XOPOIIIOY» JlonylieHsl He CYIIECTBEHHBIC OIMIMOKK TMpHM pelieHud 3axad. [IpeacraBieHO
JIOTUYHOE COJCp)KAHWE TEOPEeTHYeCKUX BOMpocoB. PabGora odopmieHa B
COOTBETCTBHUU c pa3paboTaHHBIMHU TpeOOBaHUSIMH, OTCYTCTBYIOT

opdorpaduueckue M NYHKTyallMOHHbIE OMIMOKM. JlOMyCTHMBI OTHAENbHBIC
MIOTPENIHOCTH B pacyerax. JlaHbl kpaTkue oTBeThl. PaboTa BBIMTOIHEHA B CPOK.

«ymoBjeTBopuT | B 3amadax gomyieHsl apudMeTHYECKHE WM JIOTHYeckue ommbku. Padora
€JIBHOY odopmileHa B COOTBETCTBUH C Pa3pa0OTaHHBIMU TPEOOBAHUSMHU, B HEU MMEIOTCS

opdorpaduueckue W MyHKTYallMOHHBIC OIMMOKHU. JlaHBI KpaTKWe OTBETHI Ha

TEOPETUYECKHE BOIPOCH], IMEIOTCS HETOYHOCTH. PaboTa BBINIOJIHEHA B CPOK.

«HCYOOBJICTBOP 33)13‘-11/1 HC PCUICHEI. OtBeTHl Ha TCOPETUYCCKUE BOIIPOCHI JaHbI KPAaTKO, UMCHOTCS
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HUTEJILHOY | (hakTUYeCKHe OIMOKY. |

10.

11.

12.

13.

14.

15.

16.

17.

JUTEPATYPA, PEKOMEHJYEMAS JIJISI BBIMOJTHEHWSA KOHTPOJIBHOM

PABOTbI

Ocnoenas numepamypa

Kapaynoa JI.K. ®usuonorus (u3MUECKOTO BOCIUTAHWS M CIOpPTA: YYEOHHMK IS CTYA.
yapexaeHui Boicir. mpod. oopasosanus / JIL.LK. Kapaynosa, H.A. Kpacnomeposa, M.M. Pacynos. —
2 u3n., crep. — M.: M3narenbckuii neHTp «Akagemus», 2013. — 304 c. — 10 k3.

ComonkoB A.C., Comoryo E.b. ®usuomormst uwenoseka. OOmas. CrnoptuBHas. Bospacthas:
YUeOHUK ISl HHCTHTYTOB (hu3nveckoit KynbTyphl. - M.: CoBetckwii criopr. - 2017, 2012, 2010.
Kpacuopyukas U.C. AHatomMuss ® BO3pacTHast (UBHOJIOTHS CHCTEM  PETYJISIIH
JKU3HeAesITebHOCTH. [DnekTponnbiii pecype] / WM. C. KpacHopyikas. - Yde6Hoe mocoOue s
CTyAEeHTOB MO HampaBieHusM moarotoBku 44.03.01 Ilemarormueckoe obOpazoBanue, 44.03.02
IIcuxomoro-negarormueckoe  obpazopamme. — CII6, 2019. - 128 ¢ - URL:
http://192.168.1.5/marcweb2/Download.asp?type=2&filename=Anaromusn%20u%20B03pactHasn%
20dusuonorusa%20cucrem%20peryisimn%20xuzaenestenst.pdf&reserved=Anatomusa %201 %2
OBo3pacrtHan%20busnonorua%20cucreM%20peryisiimn%o2 03K M3HE eI TENBH

ﬂOﬂOJZHMme]ZbHa}Z Jumepamypa

Boponenkosa E.C. JlabopaTopHblif TpakTHKyM 1O OO0IIeH (pU3NOJIOTHN YEIIOBEKA: MPAKTUKYM. -
Yaiikosckumii: UT'M®K, 2007. — http://192.168.1.5/marcweb2/ShowMarc.asp?docid=4421
Boponenkosa E.C. PaGouast TeTpazipb 1o Gpu3HoI0rUy YesioBeKa B 3a1avax s cryaenros YT MOK:

y4e0HO-METOANIECKOE rocobmue. - YaikoBCKHil: UI'NOK, 2008. -
http://192.168.1.5/marcweb2/ShowMarc.asp?docid=4424
BoponenkoBa E.C. ®wuszmomoruu cnopra: mnpakTukyM. - YaiikoBckuii: UYIUDK, 2010. —

http://192.168.1.5/

I[éMI/IH H.B. MGTOI[I/IKa OLICHKH (byHI(].[I/IOHaJ'ILHOFO COCTOsAHMA  OpraHm3dMa ¢ HCHOJIb30BAaHUCM
XapaKTePUCTUK BapHaOCIbHOCTH CEpACYHOrO pUTMA: y4eOHO - MeToj. mocobue.- Yaiikosckuit: UMK,
2010. — 10 ax3.

3amumii T. 1. ®usnonorusi GU3KyIBTYpHO-CIIOPTUBHOH JiesiTeNbHOCTH: ydeOHoe mocooue / T. II.
3amuuii. — Omck : Cubl'Y®K, 2018. — 144 ¢. — TekcT : anekTpoHHbIi // JlaHb : 3JIeKTpOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/142496

Kapaynosa JI.LK. ®uznonorus: y4 nocobue. - M.: Akagemust, 2009. — 384 c. — 5 9k3.

Menbaukos, 1.C. u mp. MeTtomabl (pU3HOIOTHYECKUX HCCIICAOBAHMMA. [DICKTPOHHBIH pecypc]: yueOHOe
nocobue / Menbuukos J1.C. u ap., [ToBapemenkosa F).A., Cenusepcrosa B.B., Kynpssuesa H.B. - CII0 :
6.1., 2018. - 85c¢. - http://192.168.1.5/marcweb2/ShowMarc.asp?docid=24427

[IpakTrKyM 10 HOpMalbHOU (U3NONOTHH: Yy4. mocodue/ mox pen. Aramxansaa H.A. - M: Uzn-Bo
PYJIH, 1996. - 339 c. — 4 3k3.

PyKOBOJICTBO K MpakTHYECKUM 3aHATHSM MO (usnonoruu 4enoBeka [Tekct]: yued. mocobue st
By30B (u3uyeckoil KynbTypsl / mox ooml. Pen. A.C. Conoaxosa. — M.: Coserckuii cioprt, 2006. —
192 c. — 12 k3.

Cmupno B.M., JlyOpoBckuii. @u3nonorusi GU3NUECKOro BOCIUTAHUS W CHOpPTA: y4eOHUK st
WHCTUTYTOB (pU3NUECKON KyIbTyphL.- M.: Bramoc, 2002. — 605 c. — 8 3Kk3.

Yummop 1.X., Koctumn J1.J1. ®usnonorus cnopra v JBUTATEIHHON aKTUBHOCTH: y4eOHOE mocodue
st ctynentoB BY3oB. - Kues: On. nut, 1997. — 1 3k3.

Owusnonorus yenoseka: yaeOnuk / nox pex. Aransai E.K.-M.: Coserckwuii criopt, 2005. — 336 c.-
10 ak3.

Dusznonorus 4einoBeKa: yyeOHUK I HHCTUTYTOB (PU3NYECKOH KyJIbTyphl / moa pel. TxopeBckoro
B.1.- M.: ®uskynbrypa, oOpazoBaHue u Hayka, 2001. — 492 c. — 6 3k3.

®domun H.A. dusuonorus denoBeka: ydeOHMK Uil MHCTHTYTOB.- M.: Ilpoceemenue; Bnazoc,
1995. - 416 c. — 3 3k3.
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[MPMJIOXEHUE 1

Tabmuua 1 - Duepretnueckas 3(pPEKTUBHOCTh U KaOPUUECKUH HKBUBAICHT KUCIOPOJAA IMPH

OKHUCJICHUHN PA3JIMIHBIX CY6CTpaTOB

Oxucnsemoe eeuecmeo

Ilpu oxucnenuu 1 2 cypcmpama

Konuuecmeo

ocsobodicoaemot E (kkan)

Ocsoboxcoaemcs E Ilompebnaemcs HA KAXiCObIU TUump
(kxan) Kucnopooa (1) nompebnennozo Oy
(KOK Oy)
Benkn 41 0,966 4,60
Kupbr 9,3 2,019 4.69
YrineBoasl 41 0,830 5,05

Ta6n1z1ua 2 - HpOHeHTHOC COOTHOHICHHUEC KOJIMYCCTBA DOHCPI'HH, HOHy‘I&GMOﬁ 3a CUCT OKUCICHUA

YIJI€BOAOB W JKHPOB, W BCJIWYHMHBI KaJIOPHUYCCKOI'0 IJSKBHBAJICHTA KHCJIOpOJAa IPH PpPa3HBIX

JIBIXaTeNIbHBIX KO (UIIMEHTaX

JIK Ilpoyenm E 3a cuem | Ilpoyenm E 3a cuem Kanopuueckuu
OKUCTIeHUs. Y2NeB0008 OKUCTIEHUSL HCUPOB IKBUBANEHTN
KUC10pooa
(KOK, kxan)
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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IMPMJIOXEHUE 2

Ta6n1/1ua 3 - HeKOTOpBIe IIOKa3aTcjin (bYHKHI/IOHaJ'IBHOFO COCTOSHHA 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 NPU MakCUMallbHON Harpy3ke
Cucronmyeckuii 00beM KPOBHU B TIOKO€ (YIOapHBIH 00beM cepia)
Cucronmuecknii 00beM IIpH Harpys3Kke

MunyTHBII 06beM KpoBOOOpaIeHUs (CepIeTHBIH BEIOPOC)
Bpewms kpyroo6opoTa KpoBH

Cucronmyeckoe apTepHaIbHOE JaBICHHUE

Jmacronnueckoe apTeprHaIbHOE JABICHHE

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 BIXaHUS TPH JITKOH padboTe
MunyTHBII 00BEM IBIXaHUS IPU CpelHel padoTe
MuHyTHBIH 00b€M JIBIXaHUS TPHU TKEIIOH Harpy3Ke
MaxkcumasnbHast BEHTHIISIHS JTIETKUX

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
OHepreTH4ecKre TPaThl B CYTKH Y CIOPTCMEHOB

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

Buvioenenue

KomnuectBo BBIACTIAEMOTO ITOTAa B ITIOKOE B CYTKHU
KommuectBo BbIACISIEMOT'O IOTA IPpU (bHSI/I‘ICCKOﬁ Harpyske

1-1,5n
Bounee 1 i1/gac
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IMPNMJIOXEHUE 3
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30BATEJIBHOE
YUYPEXJIEHUE BBICIIIET'O OEPA30BAHMS «YAMKOBCKAS TOCYJAPCTBEHHA S
AKAJIEMUS ®U3NYECKOU KYJIBTYPEI M CTIOPTA»
(®I'bOY BO «UI'ADKuC»)

Kadenpa AnantuBHoil pusrueckoi KyabTypsl H 03J0POBUTEIBHBIX TEXHOJIOTUI

KOHTPOJIBHAA PABOTA
10 IUCIMINIMHE «DU3HNO0I0TUs YEIIOBEKa»

Bapuant Neo

BeinonHun cryaeHT TPYIIIBI

OrueHKa:

[TpoBepu: k.0.H., JOLIEHT

E.[1.Cunsik

Yaiikosckui, 2021 1.
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