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B Merommdeckmx yKa3aHMAX K BBIOJHEHUIO KOHTPOJBHOW pPaOOTBHI H3JI0KEHBI
OCHOBHBIE TPEOOBAHMS, TPEIBSBISIEMbIE K COACPKAHUIO U OPOPMIICHUIO KOHTPOJIBHOW pabOThI
o AUCLMUIIIINHE «Pu3nonorus YCJIOBCKa», MPUBCACHBI NPUMEPHLI PCHICHUA 3adad IO pacyUcTy
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OpraHu3Ma B 3aBHCUMOCTH OT YPOBHS SHEProoOECIeYeHUs] MBIIMICYHOH JesSTeIbHOCTH,
NPE/ICTaBICHbl BapUaHTBl KOHTPOJBHBIX 33aJaHUil W KPUTEPHU OLCHKH BBITOJHEHHUS

KOHTPOJIbHON paboThI.
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BBEJIEHUE

B cootBercTBUM ¢ pabounM y4eOHBIM IJIAHOM MO HampaBiieHUIo moarotoBku 49.03.01
Ouznyeckas KyJabTypa, CTYACHTHI 2 Kypca 3a04HOM (opmbl OOyueHUS NOJKHBI BBIIOJIHUTH
KOHTPOJIbHYIO paboTy 10 AucUUIUInHE «DU3H0I0THs YeIoBeKay.

Leap BBINOIHEHUS KOHTPOJbHOH paboThl - akTyalu3alus ¢ 3aKpeIuvieHue
TEOPETUYECKOT0 MaTepHaa, a TakXKe NPUMEHEHHE TEOPETHUECKUX 3HAHUH TpU pPEHICHUU
MPAKTUYECKUX 3aja4 Mo JUCHUILINHE «DU3HOIOTHS YeI0BEKay.

BrimonHenne KOHTPOJIbHOW PabOThI MO3BOJSET BHIPA0OTATh M 3aKPENUTh MPAKTUYECKUE
HABbIKM pELIEHUS KOHKPETHBIX 3aJad IO pacuyeTy HM3MEHEHUN IoKa3aTeseld ceplieyHo-
COCYIIUCTOM, NbIXaTeIbHOM M JAPYI'MX BETr€TaTHBHBIX CHUCTEM OpPraHW3Ma B 3aBUCHMOCTH OT
YPOBHSL DHEProoOecreyeHus] MBIIICUHON NeATeNbHOCTH M O00ECleYuBaeT MPernoiaBaTeiio
BO3MOXXHOCTh KOHTPOJISI YCBOCHUS CTYJIEHTAMU OCHOBHBIX TEM JWCHUIUIUHBI, a TaKXXe YPOBHS
UX CaMOCTOSITENIbHOCTH, AaKTHBHOCTM U KpPEaTUBHOCTH. PemieHune 3amady Kak ydeOHO-
METOAMYECKH TpueM Hu3ydeHHs (U3HMOJIOTHH YeJOBEKa HMMEET HWCKIIOYUTENFHO O0JbIioe
3HaYeHHE, TaK KaK ero MpUMEHEHHE CIOCOOCTBYET KauyeCTBEHHOMY YCBOCHHMIO TEOPETHYECKHX
3HAHUH, Pa3BUBACT YMEHUE PACCYXkJIaTh M OOOCHOBBIBATH BBHIBOJIbI, CYIIECTBEHHO PACIIUPSET
Kpyro3op Oyayumx 6akaiaBpoB MO (HU3HMUECKON KyIbType.

Cremyer MOMHHTB O TOM, YTO IEJIBIO PEIICHUS 3a7a4 10 (PU3HOIOTHN YellOBeKa SIBISETCS
HE TOJIbKO IOJYYeHHE OTBETa Ha BOIPOC, HO M JEMOHCTpAlMs 3HAHUH OCHOBHBIX MOHATHUH,
3aKOHOB M TEPMHHOB. ll03TOMYy B peIICHHH KeJaTeidbHbl KPATKHE IOSICHEHWS, CCBHUIKH Ha
3aKOHOMEPHOCTH. DTO MO3BOJISET CTYACHTY MOKa3aTh NIyOOKOe 3HaHUE Y4eOHOM TUCIUTUIINHEIL.

Kontponbhas pabora npeacrasisier coboit 10 BapuaHTOB 3aJlaHU, KaXI0€ U3 KOTOPBIX
BKJIIOUYAET B ce0s 6 TEOPETUUECKUX BOMPOCOB M3 OCHOBHBIX Pa3esioB y4eOHON AUCIMILIUHBL U 2
npakTudeckue 3aaauu. CTyIeHT BBIONHACT |1 BapuaHT.

[TonoGpanHbIe 3a1a4l MOTYT UMETh HECKOJIbKO BAPHMAHTOB peleHuil. Pemenne 3aBucur ot
HaIpaBJICHHOCTH, 3HAHUH, CIOCOOHOCTEH, BIIaIEHUS CTYJICHTOM TEOPETHUECKUM MaTEPUAIIOM.

KontponbHas paboTa mpeacTaBisieTcs B CPOKH, YCTaHOBJIEHHBbIE y4eOHBIM IJIAHOM — B
KOHIIE 4 cemecTpa.

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 Cpefa OpraHu3Ma», OMOJIOTMYECKMM CBOMCTBaM IIJIa3Mbl KpPOBH, W3YYHUTh
CYILITHOCTh MUOTE€HHOTO0 JIEHKOIIUTO3a U MEXaHU3MaM KpOBO- U TUM(PO0Opa3oBaHusl.

Haxopsicb B MOCTOSSHHOM JIBUKEHUH, KPOBb OCYILECTBIIET Ba)KHbIE (PYHKIMHU MEpEeHOCca
MUTATENbHBIX BEIIECTB, Ia30B, TOPMOHOB, POMEXYTOUHBIX U KOHEUYHBIX MPOIYKTOB OOMEHa
BenlecTB. KpoBp yuacTByeT Takke B MOJAEPKAHUH [TOCTOSIHCTBA BHYTPEHHEHN Cpebl.

KpoBb cocTOUT U3 KUIKOW YacTH — TUIa3Mbl, 3aHUMAIOIIEH B CpeHeM OKoJio 55-60% ee
00beMa, U KJIETOYHBIX AJIEMEHTOB (3PUTPOLUTHI, JEUKOLUTHI U TPOMOOILUTHI), COCTABISIOIINX
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%) HaxoauTCs B KpOBSHOM JENO — CEJIE3EHKE, IEYEHM, IOAKOXKHON Kieruatke. [lpu
KPOBOTEUEHMSIX, acuKcuu (yAyLIeHUH), OOJEBBIX pPa3lpakeHUsX, BBICOKON TemIiieparype, a
TaKXe MPHU MBILIICYHON JAEATEIbHOCTH KPOBb U3 JICMO MOCTYIAET B OOIIYIO COCYIUCTYIO CHCTEMY,
TE€M CaMbIM YBEJIMYMBAsi KOJIMYECTBO LUPKYJIUPYIOLIEH KPOBH B opraHusMe. lIpm meimednoin

4



paboTe ATOT pedIIeKTOPHBIN aKT MMEET Ype3BbIYaiiHO OOJIBIIOE 3HAYCHHE, TaK KaK B CBS3H C
YBEJIMYEHUEM MAacChl LUPKYJIUPYIOLIEH KpPOBH YBEIUYMBAETCA [JOCTaBKa KHCIOpoda U
MUTATENFHBIX BEMIECTB K pPa0OTAIOIIMM MBIIIIAM W [POUCXOIUT yIAICHHE €3 HUX
00pa3yromuxcsi IpoAYKTOB OOMEHa BEIEeCTB.

[Tpy HACHIIIEHUU KPOBU KHUCIOPOAOM T'€MOTIO0HMH MPEBPAIIACTCS B OKCUTEMOTTIO0NH, TTPH
sToM | rpamm remorio6uHa criocoden npucoeauHuThb 1,34 mur O2. KEK — kucnopogHas eMKoCTh
KpOBH — 3T0 KonuuecTtBo 02, kotopoe cBsi3piBaeTcs 100 Ma kpoBU 10 MoiaHOTO HackimeHus Hb
(okomno 20 min O2), TO ecTh, 3TO MOKa3aTelb, OTPAKAIOIIUN CTENEHb HACBILICHUS KHCIOPOIOM
100 mut KpoBH.

BaxupiM  mokazareneM, 1O KOTOPOMY MOXXHO KOCBEHHO OLEHHUTb CKOPOCTh
METa0OJMUECKUX MPOIIECCOB Ha KJIETOYHOM YPOBHE, SIBISIETCS apTEpHO-BEHO3HAs Pa3HOCTb
(ABPO2), paBHas pa3HOCTH MEXIYy COJEpKAaHHEM KHUCJIOpPOJa B apTepUaTIbHOH W BEHO3HOU
KpPOBU. B cOCTOSIHMM MOKOS 3TOT MOKa3aTellb OOBIYHO COCTaBIsIET 5-6 00%, mocie Gpu3nuecKux
Harpy3ok yBeiauuuBaercs 10 15-17 06%.

ABPO2 = p0O2A — pO2B
Kt.y. — mpoueHT TKaHeBON YTHIM3alUU KUCIOpOoAa WM KOA(P(OUIUEHT HCIIOJIb30BAHUS
KHCJIOPO/Ia, YKa3bIBaeT, CKOJIbKO O2 yTHIM3HUPOBAHO TKAHBIO, PACCUNUTHIBACTCS 10 (hopmyie:
Kt.y.=ABPO2 x 100
pO2
B nokoe K t1.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 nupkynupyromeii kposu (OLIK) B mokoe paBeH
6,0 1, a rematokput coctaBuil 45%. IIpu obcaenoBanuu cpasy nocie 0era reMaToKpUT COCTaBUI
50%. Ompenenurte, Kak HM3MEHWICS OOBEM IUIa3Mbl U O0BEM LHPKYJIUPYIOLIEH KPOBH Yy
CIIOpPTCMEHa BO BpeMs Oera.

Jlano: Pewenue:
OLK =6,0 n 1) Haxomum 06bEM pOpPMEHHBIX 3JIEMEHTOB Y CIIOPTCMEHA B ITOKOE:
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 € BBIXO/IOM IJIa3Mbl B MEKKJIETOYHOE MPOCTPAHCTBO MPOUCXOIUT
TeMOKOHIIEHTpAIUs (CryLIeHne) KPOBH, MPU 3TOM HAONI0JAaeTCs YMEHbIIEHHE 00beMa I1a3Mbl
HUPKYJIUPYIOLIEH KPOBU IPU HEU3MEHHOM KOJIMYECTBE (DOPMEHHBIX AIIEMEHTOB.

['eMaTOKpUT — 3TO A0 (POPMEHHBIX 3JIEMEHTOB B 00LIEM 00BEME IMPKYIUpPYIOIIEeH
KpPOBH, IIPH T€MOKOHIIEHTPAIIMH 3TOT MMOKAa3aTelb YBEIMUNBAETCS.

2) 1o nanubeiM rematrokputa HaxonuM OLIK mocrne BeImoaHeHus! paboThI:
2700 M ¢popmeHHBIX d1eMeHTOB — 50%;
X vt OLIK —100%
27001 x100%
X= 50% 5400 M KpOBH.
3) Haxoaum 06beM 11a3mbl KPOBH:
B mokoe: 6000mn — 2700mi1 = 3300mu1;
nocne 6era: 5400mi — 2700m1 = 2700m1.
4) Pazuanma cocrapinset: 3300ma — 2700ma = 600m71.



Omeem: O6bem mna3zmel 1 OLIK ymenbmmics xa 600 M.

3adaua 2. Onpenenute xkucinopoanyw émkocts kpoBu (KEK), ecnu B Helt comepxutcs
14,2 T % remoriioOuHa.

Iano: Pewenue:
Hb =14.2 1% H3BecTHO, uTO 1 T. reMoriioonHa cBs3biBaet 1,34 mit. O,
KEK - ? 1421 — X mn Oy
Torna:
14,2rx134wi0,
X min. O3 (KEK) = 100w1 19,028 Mir/100M1.

Omeem: KEK cocraBiasger 19,03 006 %.

3aoaua 3. CopepxaHue KUCIOpoJa B apTepuaibHOil kKpoBu cocraBiser 20 06 %, B
BeHO3HOM 1500 %. OnpenenuTs NPOLEHT TKaHEeBOH yTunuzanuu kuciopoaa (Kr.y.).

Jlano: Pewenue:
pAO2 =20 06% YTunuszanus Kuciuopoja ecTb OTHOUIEHHE apTepHuO-BEHO3HOM pa3HUILIbI K
pBO2 =15 06% COJIEPKAHUIO KUCIIOPO/Ia B apTEPUAIbHON KPOBU — KUCIOPOJHOM
Kr.y.-? émkoctu kpoBu (KEK).

1) ABPO;=2006% — 1506% = 506%.

506% x100% _

2)Kr.y. = 2006% 25 %
Omeem: Koapdunment tkaneBoit yrunuzamuu (Kt.y.) cocrasmisiet 25%.

PA3LOEN Il
®U3N0NOrna KPOBOOBPALLEHUA

2.1 Kpamkue meopemuueckue 0CHOGbL

[Tpu pemennn 3amad, CBA3aHHBIX C (pU3HONOTHEH KPOBOOOpAIIEeHUs,, 0CO00e BHUMAHUE
cieayeT oOpaTUTh Ha (a3bl ceplIeUHOM eATeIbHOCTH, CUCTOMNYECKUH (YIapHbIii) 1 MUHYTHBIH
00beMBI CepAlla, TYMOPAIbHYI0 M HEPBHYIO PETYISIHIO JIESITEIbHOCTH CEpAlla U COCY/OB,
3aKOHOMEPHOCTH JIBUXKEHHS KpOBHM B COCY/AaxX, KpOBSHOE JIaBIEHHE U OCOOEHHOCTH
KpoBOOOpareHus npu Gpusndeckoi padote.

JlBuratenpHasi eSTENbHOCTh TPeOyeT yBETMUEHHUS] KPOBOCHAOKEHHS MBI U JPYTUX
opraHoB. l3MeHeHHE TNPOIECCOB KPOBOOOPAIIEHUS HAYMHACTCS  YCIOBHO-PE(IIEKTOPHBIM
IyTEeM YK€ B IPEICTapTOBOM U CTapTOBOM cocTosHuu. [Ipu »TOoM Habmogaercss ycuiieHHe
peQIEKTOPHBIX BIMSHUNA 4Yepe3 CUMIIATHYECKYI0 HEpPBHYIO CHUCTEMY, IMpOSBISAONIEECS B
HEKOTOPOM YYAaIlIeHUU CEepJCYHONW JEeSATETbHOCTH M TOBBIICHUH KpOBSHOro gaBieHus. C
Ha4dyaJIoOM pa6OTBI CKCJICTHBIX MBIIII[ I10J BJIUAHHUCM CHUMIIATUYCCKHUX HCEPBOB U CCKPCIHU
a/IpeHaJIMHA TIPOUCXOAUT YBEIMUYEHHE 4YacTOThl CEpACYHBIX COKPAICHWH, OCYIIECTBISIETCS
BBIXOJl KPOBH W3 [IETI0, DPACHIMPEHHE COCYAOB JIETKHX W cepamna. Bce 3To mpuBOAMT K
MOBBIIIIEHUIO OOIIEro KPOBSHOIO JaBJIEHUS M K YBEJIWYECHUIO KPOBOCHAOXKEHUS PabOTAIOIMIMX
MBIIIII. IToBeITIIEHNE IIPUTOKAa KPOBHU K HHUM O6YCJ'IOBJ'IGHO TaKXKE€ H TEM, YTO IIOSABJIICHHC
MOJIOYHOM KUCJIOTHI M JPYTUX MPOAYKTOB 0OMEHa BELIECTB, CABUTAIOIINX PEaKII0 BHYTpEHHEH
Cp€abl B KHUCIYHO CTOPOHY, a TAKXC IMOBBIICHUC TCMIICPATYpPhlI TCJIa BBI3BIBACT PACHIMPCHUC
KPOBEHOCHBIX COCY/IOB B pPa0OTAIOIIUX OpraHax.



CrnopTuBHasE TPEHHPOBKA BBHI3BIBACT Psifl aJaNTUBHBIX H3MEHEHUH (YHKIIMOHATHLHOTO
COCTOSIHUSI CEpIEUYHO-COCYIUCTON CHUCTEMbl, HAOJIOJaeMbIX Y CIIOPTCMEHOB B COCTOSIHUH
nokosi. Tak, y CHOPTCMEHOB, TPEHHUPYIOUIMX BBIHOCIMBOCTh, HaOmomaercs Opaaukapius,
TUIIOTOHMS, YBEIIMYEHUE COKPATUTEIBLHOM CUJIBI CEP/IIA U €T0 yAapHOro o0beMa U T.1.

Takum o0pazom, paboTa CepAeYHO-COCYIUCTOH CHCTEMBI B MpoOIlecce TPEHUPOBKU
nepectpanBaercs. B pedynbrare 3To# nepectpoiiku (pyHKIMOHAIBHBIE BO3MOXHOCTH OpraHU3Ma
pacummpsitorcsi. Bech 3TOT mpouecc coBepiiaercss myTeM 0e3yClIOBHO-pe(IEKTOPHOTO U
YCIIOBHO-PE(IIEKTOPHOTO MPUCIIOCOONICHUS JESTENbHOCTH PA3JIMYHBIX CHUCTEM U BCETO
OpraHu3Ma B LIEJIOM K U3MEHSIOLUIMMCS YCIOBUSM CPEJIbI.

DopMyIIbl I pacyera mapaMmeTpoB KPOBOOOpaIIeHUs
e MunyTHBII 00BeM KpoBooOpamenus (MOK), mur/muH:
MOK = COxYCC,
rae CO — cucronuyeckuit (yaapHselii) 00bEM, MIT;
YCC — gacToTa CepJIeYHbIX COKPAICHUH, Y1/ MHH.
MOK MOXHO TakXke paccuuTaTh U IO MoKazareisiM norpednenust kucinopoaa (I10;) u

apTepro-BeHO3HON paszHUIBl Mo Kuciopony (ABPO,); koTopas paccunThiBaeTcst mo (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: CHCTONBI MPEICEPIHiA, CHUCTONBI JKEIYJAOYKOB M OOIICH
JTMACTOJIBI, KOTOPOE 3aBHCUT OT YaCTOTHI CEPJICYHBIX COKPAIICHUN:

_ 60cek
Ch YCCyn / Mun

e Kucnopoausiii mynsc (KII) — konuuecTBO KHcI0poaa, NIEPEHOCHUMOE 3a OJIHY CeKYHAY:
KIT = COxKEK (mn/yn),
rae CO — cucromuueckuit 06bem, v, KEK — xucnoponnas émkocts kpoBu, Ma O, B 100 mu
KpPOBH.
Ecnmu ects mannbie o motpebnenuu kucinopona (I10;2), To ucmonb3yercs ciemayromias
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.
JJ1 — nmuacTonndeckoe AaBleHUE, MM PT. CT.

2.2 Petuenue munoewix 3aoau
3adauya 1. PaccuuraiiTe nokazaTeian NpOU3BOJAUTEILHOCTH CEP/ILIa Y CIOPTCMEHa BecoM 71

KT, €CJIM U3BECTHO, YTO moTpebnenue kuciopoaa pocturiio 70 mu/mun/kr, HCC — 180 ya/muH, a
MOKa3aTeNb apTepruo-BeHO3HOM pa3HuIlbl o O coctaBui 145 mui/m.

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

3adaua 2. Onpenenutb, Kak H3MEHWIACh mpousBoauTesnbHOCTh cepana (MOK) vy
CIIOPTCMEHA, CJIM JTUTEIBHOCTh cepAeuHoro nukia paBHa 0,93 cek, cucromudeckuii 00bém 105
MJI, TIpH PabOTe JUIMTENILHOCTh CEPJICYHOr0 IIMKIAa yMEHbIIMIach Ha 0,5 cek, a CHCTONUYECKUit
00BbEM yBEeTUUIIICS HA 55 ML

Jlano: Pewenue:
CI=0,93 ¢ 1) Cuctonuueckuii 00bEM Bo BpeMs 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 M 4) YCC Bo Bpems pabotsr: UCC = % = 140 ya/muH.
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) VI3MeHeHne nmpou3BOANTEIHLHOCTH CEp/Lia BO BpeMsl padOThI COCTaBWIIO: 22,4 JI/MUH —
6,8 a1/mMuH = 15,6 1/MHH.
Omeem: TlpouwsBogurenpHocTh cepana (MOK) y cnoprcMeHOB BO Bpemsi paOOTHI
yBenuuyuiIach Ha 15,6 1/MuH.

3aoaua 3. B nokoe y cnopremena UCC cocraBuna 60 ya/MUH, CUCTOTUYECKHI 00BEM
(CO) — 90 mu, ckxopocts kpoBoToka (CK) wepe3 mprmmsl — 30% ot MOK. Ilocne mepuona
BpabatbiBaHus mnotpebnenue kuciaopona (I102) mocturno 4 5/MuH, NpU apTepUO-BEHO3HOM
pazHoctu (ABPOy), paBHoii 16 mMa O2/100 ma kpoBu. CKOpOCTh KPOBOTOKa UY€PE3 MBIIIIIBI
yBenuuuiack B 3 paza. OnpenenuTs, BO CKOIbKO pa3 yBenuuuiack CK (1/MuH) uepes MbIIILB U
KOXXY B IIEPHUO/I€ YCTOWIHBOTO COCTOSHUSI.

Iano: Pewenue:
UCC = 60 yn/mun 1) B nokoe o6bpémHast CK dyepe3 MBIIIIBI COCTaBHIIA:
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 %, unu 0,9 or MOK.
ABPO2 =16 06% 3) Bennunna ABPO; ipu pabote paBHa:
CK yBenuuunack B 3 paza 16 M O2/100 M kposu = 160 M/ = 0,16 1/
ACK -? 4) MOK Bo Bpems Harpy3kH (o gpopmyne 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 Mprmp! yBenumamiachk 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 yn/mMuH.



Iano: Pewenue:

[1O02= 300 ma/Mun 1) Cucronuueckuit 00bEM KPOBH MOKHO HAWTH, 3HAass MUHYTHBIN
ABPO2 =5 06% 00BEM kpoBu (MOK). [li1st onpenesieHus CymecTByeT ABa  crocooa:
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: Cucronndeckuii 00béM paseH 80 M.

= 6 ji/™MmuH = 6000 MJI/MUH.

PA3OEN I
®U3NONOrna ObIXAHUA

3.1 Kpamkue meopemuueckue ocHogbl
Jpixanue mpeacTaBisier co0oil 0OMeH razaMu — KUCIOPOJOM U YTIEKUCIOTOW MEXIY
OpraHuM3MOM U OKpyXaromen cpenoi. JlocraBka Kuciaopoja K TKAaHSAM U BBIJICICHUE
VIJIEKUCIIOTO ra3a U BOJABI, 00pa3yIoLUXcs B Pe3yibTaTe OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
IPOIECCOB, OOECIIEYMBAETCS COBMECTHOM  COTJIACOBAaHHOW  JIGATENILHOCTBIO  ammapaTroB
KpPOBOOOpAIllEHUsI W JbIXaHUs TOCpeACTBOM KpoBU. HeoOxonumoe cornacoBaHue B paboTe
CEpJICYHO-COCYIUCTON U ABIXaTEIbHOM CHCTEM OCYLIECTBIIAETCS JNEATEIbHOCTHIO LIEHTPAIbHOU
HEPBHOW CHUCTEMBI.
I[I:IX&HI/IG Y 4CJIOBCKA COCTOUT M3 TPEX OCHOBHLBIX OTAIIOB!
1) BHEUIHETro, UM JIETOYHOT'0, JBIXaHUs, 3aKIII0YAIONIErocsi B 0OMEHe razaMu MeX,Jy KpPOBBIO U
BHEIIIHEN CpPEeIOi;
2) mepeHoca KUCIOpoJa OT JEeTKHX K TKaHsIM, OOMEHa razaMu MEXIy KPOBBIO M TKaHIMH H
NepeHoca yrileKUCoro ra3a oT TKaHel K JIETKUM;
3) BHYTpeHHero, Wi OHOJIOTHYECKOTO OKUCIIEHUS] OPraHMYECKUX COSAMHEHU B KJIETKax Tesa.
BuemiHee napIxaHue HENpPEpPBIBHO PETYIHUPYETCS, TO €CTh INPUCHOCA0NMUBAETCA K
U3MEHSIOMMMCS TOTPEOHOCTAM U YCJIOBUSIM OKpYy)Karolled cpenbl. Perymsums IpIxaHus
OCYILIECTBIISICTCS TYMOPAJIBHBIM M HEPBHBIM IyTeM. BaKHEHIIUM T'yMOPAJIBHBIM PETyJIATOPOM
ABIIIETCS COAEPKAHUE YITIEKUCIOTHI B apTepUalbHOM KPOBU. EcCiM MHTEHCUBHOCTH JIETOYHOMU
BEHTWISILIMM HEIOCTaTOYHA, TO B aJIbBEOJISIPHOM BO3[yX€, a, CIIE0BATENbHO, U B apTEPUATILHON
KPOBU COJIEpXKaHHUE YTJIEKUCIOTHl yBEeIUUMBaeTcs. V3OBITOK YIIEKUCIIOTHI, HENpPEepPBIBHO
MIOCTYIAKOIIE B KPOBb W3 TKAaHEW, NMPUBOAUT K pPa3ApakKCHUIO IbIXaTEIbHOIO LEHTPA, H
JbIXaHHE YCUIIMBaeTcsa. B Tex ciydasx, Korja B apTepuaibHOM KPOBU KOJIMYECTBO YIIIEKUCIOTHI
CHU)KAETCs, HAPUMED, TI0CJe THIEPBEHTUIISIIIAN, JABIXaTeIbHBIA IIEHTP BO30YKIAETCs MEHBIIIE,
U JIbIXaHHE 3aMeJISIeTCS.
[Ipu BeIMONHEHMH (PHU3UYECKUX yHpakKHEHUH Hanbonee d(h(HEKTUBHBIM SBISETCS
rIyOOKOe M HE Ype3MEpHO 4YacToe JbIXaHue. B cocTossHMM MOKOosl MOTpediieHHue KHUCIopoaa y
B3pOCIIOTO uenoBeka paBHO B cpeanem 180-300 mur/mMuH. DTa BENWYMHA 3HAYUTEIHHO
BO3pacTacT IIpU BBIIIOJIHCHUA MBIIIIEYHON pa6OTI)I, KOTOpasAa CBA3aHa C YCHIICHHUEM
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIX IPOLIECCOB B TKaHAX. MakcuManbHOe NOTpebiieHne
KHUCIIOpOJla, KOTOpO€ YyAaloch HaOdoAaTh y Haumbojee TPEeHUPOBAHHBIX CIIOPTCMEHOB-
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PEKOP/ICMEHOB TP BBITIOJIHEHUH BeChMa HAPsHKEHHOHM paboTel, He mpesbiano 5900-6500 mi
B MUHYTY.

KonunuecTBo kuciopoaa, KOTOpoe HEOOXOAUMO OPraHU3MY JUIsl BHIIIOJHEHUS TaHHOU
MBILIEYHON paboThl, HA3bIBACTCA KUCIOPOAHBIM 3anpocoM. IIpm MHTEHCHBHON MBIIIEYHOM
JeSITEILHOCTH OPTaHU3M BO BpeMs caMOi pabOThl HE B COCTOSIHUM TOTJIOTUTH 3alpaiinBacMoe
KOJINYECTBO KUCJIOPOAA, TO €CThb KHUCIOPOJHBIM 3alpoc CTaHOBUTCSA OOJblIe HOTPEOJICHUS
KHcaoposa. B pesynbrare 3TOro B OpraHM3ME HAKaIUIMBAIOTCS HEJOOKUCIEHHBIE MPOJYKTHI
(MOJIOUHAsT KHMCJIOTA U JPYTHe), KOTOPbIE MOJABEPraroTCsl OKUCIECHHUIO JIMIIb 110C]Ie OKOHYaHMS
pabotel. HecooTBeTCTBHE TMOTJOIMIEHUSI KHCIOPOAAa TOTPEOHOCTH B HEM, BBI3BIBAIOIIEE
HAaKOIJICHUE HEJOOKHMCIEHHBIX MPOAYKTOB, IPHUBOAMT K OOpa30BaHHUIO B OpraHU3Me
KHACJIOPOAHOTo joiira. KucnopomHselii monr u3MmepsieTcss H30BITOYHBIM, [0 CPAaBHEHHIO C
COCTOSIHUEM IIOKOsI, IOIVIOLIEHHEM KHCIOPOAAa HEKOTOpOe BpeMs Iocie padoThl, TO €CTh BO
BpEMsI TaK Ha3bIBAEMOI'0 BOCCTAHOBUTEIILHOI'O IIEPUO/IA.

Taxum 00pa3oM, B OAHUX ciIydasx — B IIOKOE, IpU paboTe HeOOIbIIOH HHTEHCUBHOCTU —
KHUCJIOPOJIHBIM 3alpoC MOJIHOCTHIO COOTBETCTBYET KUCIOPOJHOMY IOTPEOJICHUIO, B IPYTUX K€
cilydasix KUCIOPOJAHBINA 3ampoc Oosblie NoTpeOaeHns KUCIOpo/ia, 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, HUKIOB/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.
e [lorpedbnenue kucnopona (I107), mua/mMuH:
1O, = MOJI % Oz x 10, mm MOJ] x % O, morir.,
rae 10 — mocrosHHBIN K03 duument, nepesomstmuii % O, B xonudyectBo O, B Mt Ha 1 1
BEHTUJISILIUH.

e JlpixarenbHblll 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 mo 1,0 u eMy COOTBETCTBYET OINpPEACIICHHBIN KaJOPUUECKUIN SKBUBAJICHT
kucnopona (K3K). Bennunnsl KOK nansl B Tabnune 1 npuiiosxeHus.

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

(MJ1) BO3/1yXa YTUIM3UPYETCS OJIMH JIUTP (MJI) KHCIOpOaa.

_ MoJl
BY - Joa

rae MO/l — MuHyTHBIN 00BbEM IBIXaHUS, JI, MJT;
[10; — moTpebneHne KUCIOpoaa, 1, M.
B3 B cpennem B mokoe coctapiser 20 y.e., a MpU THKETOM MBIIIIEYHON paboTe Bo3pacTaeT 10 35

y.e.

3.2 Pewuenue munoevix 3aoau

3adaua 1. B BbigbIXaeMoM Bo3nyxe cojepxanock 16,5% Oz 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 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) BennurHa noryionieHHoro Kkuciopoza 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 nBo3ayxa — 100 %

10, = W 2,510,

3) Bennuuna JIK onpenensiercs mo dpopmyine:

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

Omeem: 110, =2,5 1 0y, IK=0,9.

3aoaua 3. OnpenenuTb MUHYTHBIM OOBEM JbIXaHUS y CIIOPTCMEHA, €CIM H3BECTHO, 4YTO
BEJIMYMHA J)KU3HEHHOW EMKOCTH Jerkux y Hero paBHa 4200 mu, pe3epBHOro oobéma BIoXa —
1900 mu, pesepBHOro 00bEMa Beigoxa — 1600 M1, a yactoTa IbIXaHus — 14 LUKIOB B MUHYTY.

Iano: Pewenue:
KEJI =4200 mn 1) Haxoaum Benmuuuny 10, Tak kak MOJI = IO x Y/I.
POBx = 1900 mn Bennuuna XXEJI coctaBnsier cymmy TpéX 00BEMOB:
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 MO/I:

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

3aoaua 4. CiopTcMeH BBINOJIHST (U3UYECKYIO HArpy3Ky, IPU 3TOM NOTpeOIeHHne KUCIOpOAa
COCTaBMJIO 5 JI, KUCTOPOAHBINA JOAT paBeH 75 %. BeruncauTte BeMUMUMHY KUCIOPOIHOTO 3ampoca
MPOJIeNIaHHOM PaboTHI.

Jlano: Pewenue:
[102 =5 n/mMun 1) Kucnopouslii 3anpoc sBiseTcss CyMMOI BEIUYUH
KA =75% KHCJIOPOHOTO J0JITa M KMCIOPOAa, TOTpebIisieMoro BO BpeMst paboThI:
K3-7? K3 =K]JI + I10,, oTcrona:

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: Kucnopoanslii 3anpoc paseH 20 .

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 U 00BEM JIETOYHOW BEHTUJISIUH, €CIU MPOIEHT MOTJIOMICHHOTO KUCIOpoaa cocTaBmi 4,5
%.

Iano: Pewenue:
K3=7102 1) Benmnuuna kucnopoanoro gonra: 7 1 K3 — 100 %;
KJI = 90% Xn -90 %;
02=45%
_9 _9 — 11x90% _
I1O2-? MO/ - ? X T00% 6,3 1.

2) O6béM OTPeOIEHHOTO KUCIOPOa BO Bpems Oera:
T71-631=0,710:.
3) O6bEM JerouHoM BEHTUIISIUHU BO BpeMs pabotsl (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 TECTUPYIOILEH HArpy3Kd, €CJId B Hayajle MUHYTHI MTOKa3aHHUE Ta30BOrO
cu€tunka ObuT0 42 11, a B KoHie €€ — 97 n. ConmepkaHue KHCIOPOJa B BBIABIXaEMOM BO3/IyXe
coctaBuio 16 %.

Iano: Pewenue:
t=1mun 1) Benmuunna MO/] paBHa: 97 1 — 42 1= 55 1 B MuH.
MOd;=97n 2) [IpouenT nornomenus kucnopona (% Oy mor.):
MO/[p=42 n B armocdeprom Boznyxe okomo 21 % kucnopona, a B
O2 Be1g = 16% BbIIbIXaeMoM — 16%, cinegoBarenbHo: % O morin. =21 % — 16 % =5 %.
[1o2-? BD-? 3) Benuunna notpebnenus kuciaopoaa (I10,):

IO, =55 o/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 Tectupyromeit Harpy3ke I1O0; cocrtaBuno 2,75 n/MuH, a BEHTHUISIIUOHHBIA
skBuBaNeHT — 20.

3aoaua 7. Onpenenuth BenuuuHy notpednenus kuciopona (I102) npu Tsokenol usmueckoi
HarpysKke npu clIeAyomx u3BecTHbIX AaHHbIX: /1O cocrasiser 2400 mi, U/] — 50 1/mun.

Jlano: Pewenue:
J1O = 2400 mn 1) Haxoaum 00bEM anbBEONSPHON BEHTUIISILIUN:
Y1 = 50 muka/MuH AB = (2400 M — 300 mi1) x 50 w/mun = 105 1/MuH.
102 -7 2) Onpenenum notpedienue Oz B MUHYTY, YUUTBIBasI, UTO IPU

TSDKETION paboTe BEHTUIIALIMOHHBIM SKBUBAIEHT cocTaBisieT nmpuMepHo 30-35mHa 1 1 Oy
33 1 BeHTHIIMpPYEeMOro Bo3ayxa — 1 1 Oy
1051 BenTHIIMpYEeMoOro Bo3ayxa — X 11 O
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Xn0;= 105mxIn 3,18 1/muH,
331
Omeem: I10; cocrasiger 3,18 n/mun 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
BHUMaHMA U B Kypce (HU3HOJIOTMM deioBeka. [lpu pemieHun 3amad JaHHOTO pasfelna
HEOO0XOUMO YSCHUTh, YTO OOMEHBI BELECTB U SHEPTUU TECHEHIIUM 00pa3oM CBS3aHbI MEXIY
co0oi. MICTOUHUKOM SHEPrHHM B OPraHM3ME SIBISICTCS PACLICTIIICHUE CJIOKHBIX OPTaHUYECKUX
coeHeHul Ha Oosee mpocthlie. IIpu 3TOM IPOMCXOIUT OCBOOOXKICHHE 3aKIFOUYEHHON B HUX
NOTEHIMATIBLHON SHEPTUH, KOTOpas MOXKET IPEBPALIAThCs B MEXaHUYECKYIO, SJCKTPUUECKYIO H
TEIJIOBYIO.

[Tocne OKOHYAHUS MBIIIEYHOW JEATETBHOCTH PAacXoJ DSHEPrUU HEKOTOpPOE BpeMs
OCTaeTcs elle MOBBIUICHHBIM [0 CPAaBHEHHMIO C YPOBHEM IOKOs. OTO 0O0yciaBiiMBaeTcs
XUMHYECKHIMH TIPOLIECCAMU B MBIIIIAX, TJIABHBIM 0O0pa3oM CBSI3aHHBIMH C OKHCIICHHEM
MOJIOYHOM KMCJIOTHI M JIMKBUJALMEH KHCIOpPOAHOro foira. OpHako oOMEH BEIIEeCTB OCTaeTCs
MNOBBILICHHBIM UM IOCJE MOTalleHHs] KUCIOPOAHOIO A0jdra. IJTO OOYCIIOBIEHO OCTATOYHBIM
BO30Y)XJICHHMEM B LEHTpaX, BIMAIOIIMX HA YPOBEHb BHYTPUKIETOYHOIO OOMEHA BELIECTB.
MpimeyHasi 1esSTebHOCTE HEoO0XoauMa Jjisi HOPMAaJbHOM >KU3HEIESTEIBHOCTH OpTaHHU3MA.
KonngectBo sHepruu, 3aTpaunBaeMoe HEOCPEICTBEHHO Ha (PU3NYECKYIO pabOTy, JOJIKHO ObITH
He meHee 1200-1300 kkan B cyTku. B CBSI3W ¢ 3THM Ui U, HE 3aHUMAIOUIUXCS (PU3UISCKUM
TPYZAOM M DPACXOAYIOUIMX Ha MBIIIEUYHYIO JESITeIbHOCTh MEHBIIEEe KOJUYECTBO HHEPIHUH,
bu3nUecKue yrnpaxHeHuss 0COOEHHO HEOOXOINMBI.

CrnpaBouHbIi MaTepual U GOpPMYJIbI JUIs pacuera
OcHOBHOI 00MEH 3HEpruy MPONOPLUOHATIEH NOBEpXHOCTH Tena. [ B3pocioro yenoseka (30
net) oH coctasnseT 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 tabaunam ['appuca-benennkra o 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 TPYJOBOMH AESITEIbHOCTH.
OHepreTuyeckas LIEHHOCTh 1 rpaMma OelKOB U yrieBooB cocraniser 4,1 kkai, 1T xupos — 9,3
KKaJl.
[Tpu MbrueyHoi padote okoso 70-80 % sHepruu Tepsercs B BUAE TeIuia.
Pacxon snepruu (E, kxan) Beraucnsercs no gpopmyse:
E =110, x KOK x t,
rae 110, — 06beM nornomenHoro Oy, i;
K3K B kkan/1 1 O, naxoaurcs o Benuunne JIK.
Koaddumment nose3Horo nerdcTBus MpeacTaBiseT coO0H OTHOIIEHWE MEXaHUYECKOW SHEPTrHH,
3aTpayeHHOM Ha MOJIe3HYI0 paboTy, KO Beeit 3arpaueHnoi suepruu (10-30 %)
A x100%
K==5""
rae A — sHeprus, 3aTpayeHHas Ha MOJIE3HYIO padoTy;
3 — o01Me 3aTpaThl YHEPTUH;

13



€ — OCHOBHOI 00MeH 3a nepuoj padoThI.

VYaenpHas TEIIOEMKOCTh TKaHH — 3TO KOJIMYECTBO TeMJia, HEOOXOAMMOE [UIsl TOBBIIICHUS
Temneparypbl TkaHed Ha 1°C. ¥V 4yenoBeka ynenbHass TEIUIOEMKOCTb TKaHEW Tejla B CpPEeIHEM
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  wemedl MpPaKTUYECKOrO HMCIIOJAb30BAaHHUS IIPU  pacyere BHEProTpar LUKIMYECKOU
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;

UCC = 190yn/mun 10, =~ MIIK.

4.2. Peuwuenue munoegwix 3a0au
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.

3aoaua 2. Ilpu  BBINOJIHEHWHM  MBIIIEYHOW  pabOThl Ha  BEJIOIPrOMETpE
IPOIOJDKUTENBHOCTHIO 20 MUHYT OBIIM OIpeJiesieHbl cienyromue nokasarenu: 110,, paBHoe 3
1/muH, ckopocTh BbiaeneHust COy, paBHas 2,7 n/MuH. Tpebyercs onpeaenuTsb, CKOJIBKO IPaMMOB
YKHUPOB U YIIIEBOJIOB OBIJIO N3PACX0I0BAHO 3a BpeMs padOThI.

Jlano: Pewenue:
t=20 mun 1) CooTHoOIIEHNE MEX]Ty OKUCIICHHBIMU (C y4acTHEM MOTPEeOIECHHOTO
[102 = 3 n/mun
ECO2 =2.7 n/mun OpPraHU3MOM KHCIIOpPO/ia) YTIIEBOJAAMH U KUPaMHU BO BpeMs paboThI,

M seupa = ? M yry - 7 PACCUUTHIBAIOT NPHU MOMOLIHM AbIXaTenbHOTO Kodddunnenta (JIK).
JK = ECOz2/ I102

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

3n/muH
2) KommuectBo Kayopuii, ocBoOOXmaromuxcs npu norpedsennn 1 1 Oy, pa3nudHO B
3aBUCHUMOCTH OT TOTO, KaKHW€ BEILECTBA OKUCIWINCH B OpraHM3Me, T.e. ompeneneHHomy JIK
COOTBETCTBYET OIpeieNIEHHbIN Kaopuiyeckuil skBuBajieHT kuciopoaa (K9K).

ITpu JIK = 0,7 B opranusme OKUCISOTCA ToJbko *upsl, pu IK = 1,0 — Toabko
yraesobl. [Ipu JAK = 0,9 okucnsiercst 34 % xupoB u 68 % yrneBoaoB (tabmauna 1 [punoxenus
2).

3) Haxonum o0111yt0 KaTOPUIECKYIO CTOMMOCTH PaOOTHI:
E =110, x KOK x t,
rae KOK maxomgum nmo 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, utoObl Y3HaTh KHCIOPOJHYIO CTOMMOCTh pabOThl 3a CYET JKHUPOB,
COCTaBJISIEM MPOIOPLUIO:
295,44 xkan — 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 OKUCIMBILIUXCS YIJIEBOJOB U KHPOB, 3HAs KAJIOPUYECKYIO
croumocth 1 1. [Ipu okucienun 1t )KUpPOB B OpraHu3Me 0CBOOOXKIAOTCS 9,3 KKaJl; yIriIeBOJIOB —
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 BpeMms paboThI ObLI0 U3pacxonoBano 10, 8 r xupoB u 47, 56 T yrieBoaoB.

3adaua 3. PaccuuTaTh CYTOUYHBIE HHEPrOTPAaThl OpPTraHW3Ma CIIOPTCMEHA B YCIOBHUAX
OCHOBHOTO OOMeEHa, 3Hasi, YTO YEJIOBEK BBIIOXHYJ 3a ofaHy MuHyty (MOJ) 5,2 1 BO3myxa. B
BBIJIOXHYTOM BO3ayxe conepxutcs 16,23 % kucnopona u 4,13 % yraekucioro 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 MOTIIOIMIEHHOTO KUCIOPO/Ia:
O) 5y = 16,23% 20,94 % — 16,23 % =4,71 % unu 47,1 mn kucnopona 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 mn/MmuH.
2) Taxum e 00pa3oM MPOBOIUM PACUET BBIICICHHOTO yriiekucioro raza: 4,13 % — 0,03
% =4,1 % wim 41 mi Ha | 11 BO311YyXa;
41 % x 5,2 n/mun : 100 % =213,2 mu/MuH.
3) Haxonum JIK:
JIK = ECO2/ 1102

— 2132mn _
AK = 244 A 0,87

[To IK B Tabmune naxonum KOK, B Hamem ciydae oH coctapisieT 4,88kkan/m Oy,
4) CyTouHble 3HEProTpaThl B YCIOBUSAX OCHOBHOI'O 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 paboTy JIbDKHHKA,
npouienuiero S50-KMIOMETPOBYIO JAMCTAaHIMIO 3a 3 dYaca, €ClIM CKOpPOCTb IOTOOTAEICHUS
cocraBnsieT 1,7 n/4ac, kanmopudeckuii sxkBuBaneHt kucnopona (K9K) cocrasnser 4,86 kxan/n Oy,
CYMMAapHBIA KUCJIOPOAHBIN JOAT paBeH 18 11, a Ha ocHOBHOM 0OMeH Tpatutcs 0,32 11 kucnopoaa
B MUHYTY (pacueTsl MPOBOJUTH JIMIIb [10 SHEPTOMOTEPSIM MTyTEM HCIIApEHUS M0Ta).

Jlano: Pewenue:
t =3 yaca = 180 mun 1) CymmMapHOe KOJIMYECTBO MOTeph noTa: 1,7 /u x 3u=35,11
V noroo0p = 1,7 n/uac 2) OnpenensieM BeIMYUHY A00aBOUHBIX (K OCHOBHOMY OOMEHY)
KOK = 4,86 kxan/a Oy AHEProNnoTEPh HA AUCTAHIUHU U3 pacdeTa, uTo npu norepe 1 1
KI=18n nota tpatutcs 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) CymmapHas KUCIOPOAHAs CTOUMOCTh paboThI:
608,64 1 O, + 18 1 O2= 626,64 1 O».
5) MunyTHasi KHCIOPOJHAsI CTOUMOCTD BBIITOJIHEHHON paboTHI:
626,64 1 02:180 mun = 3,48 1 Oo/MHH.
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6) MuUHYTHBIN KUCIOPOHBIN 3aIIPOC C yYETOM OCHOBHOTO OOMEHa:
3,48 1 Oy/Mun + 0,32 1 Ox/MuH = 3,8 1 Oy/MUH.
Omeem: MUHYTHBI KUCIOPOIHBIA 3ampoc Ha pabory mebpkHHKA (MK3), mpomeamero 50-
KHUJIOMETPOBYIO IUCTAHIIMIO, paBeH 3,8 J1. KUCIOpOoia C yUeTOM OCHOBHOI'O OOMEHa.

BBIEOP BAPUAHTA KOHTPOJIbHOM PABOTHI

Homep BapmaHTa KOHTPOJIBHOW pabOThI COBMANAET C MOPSAKOBHIM HOMEPOM CTYNIEHTA B
rpynne. Eciau mnopsakoBblii HOMEp CTyldeHTa OoJibllie JAECATH, TO BBIOMpAETCS BapHaHT,

COOTBETCTBYIOIIUN MOCIEAHEH UDpe MOPSIAKOBOTO HOMEpa.

BAPUAHTDBI KOHTPOJIBHBIX PABOT

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

XMMHYECKHE CBOMCTBA IIa3Mbl KpOBH. Peryiisius cocraBa mia3mbl.

2. OCHOBHOE ypaBHEHUE T€MOJIMHAMUKH U €T0 COJIePKATECIbHBIA aHAU3.

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

4. O6meH BemecTB B opranusme. Katabonusm u ana6oiausM. Posb v pyHKIMM O€NIKOB, JKUPOB U
YTJIEBOJIOB B OpTraHU3ME YETIOBEKA.

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

6. YTOMJICHHE MIPH BBIOJHEHUHU PA3IUYHBIX PU3UUECKUX YIIPAKHEHUH.

7. 3amaua. U3ectHo: 1102 — 4,5 n/mun; ECO; — 3,5 n/mun; Bpems padboTsl — 30 MUH.
Ornpenenutb Maccy KUPOB U YTIIEBOJOB, M3PACXOJOBAHHBIX MTPHU BBITIOJHEHUU 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 3JIEMEHTHI KPOBH, UX (PU3NOJIOTHYECKOE 3HAUEHUE.
2. TepMmoperynsanus B opranusme. @U3HONIOIrHUECKUE MEXAHU3MBI TEPMOPETYJIALIUH.
3. I'opMoHanbHast aKTUBHOCTH MOJIOBBIX Jkene3. X BiausHue Ha QYHKIMU CHCTEM
OpraHusma.
4. Peakiuysi reMOKOHILIEHTpALUK U U3MEHEHUSI 00beMa HUPKYIUPYIOLIEH Macchl KPOBU MTPU
MBIILIEYHOH JEATEIbHOCTH.
5. OneHka (PyHKIIMOHAJILHOTO COCTOSIHUSL Y CIIOPTCMEHOB PAa3HBIX CHEIHaTU3aLn.
6. MexaHu3MBbl alanTalluy ABUraTeIbHOIO anmnapara K (pU3n4ecKuM Harpys3kam.
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7. 3amaua. M3Bectno: MO/l — 90 n/mun; B BeIgbIXaeMoM Bo3ayxe Oz — 16%; CO, — 4%.
Omnpenenuth notpedienue O;.
8. 3amaua. U3BectHO: conepskanue remoryoouHa 16,4 r %. OnpenenuTs KUCIOPOIHYIO
eMkocTh kpoBH (KEK).

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

MHOKap/ia Ha Pa3IM4YHyI0 CHIIY U YacTOTY pa3apakeHus. 3akoH CtapiuHra.

2. I'opMoHanbHast aKTUBHOCTH IIUTOBUTHOM JKEJIE3bl M PETYIISIUS YHKITUIA.

3. Peakniuu cucTeMbl KpOBH Ha MBIIICYHYIO JICATEIBHOCTb.

4, KonnuectBennasa OIICHKA 1 KUCJIOpOoaAHAass CTOMMOCTDb pa60TI>I JAbIXaHUA.

S. MexaHu3mbl U pe3yibTaThl (PYHKIHOHAJIBHO-aIalITAIMOHHBIX I[EPECTPOEK OpraHu3Ma
CIIOPTCMEHOB.

6. Omnpenenenue YHEProTparT MNP BHIINOJIHEHUN KOHKPETHBIX ynpaxHeHuii B IBC.

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 kKpoBu 19 06 %, B BeHO3HOM 13 00
%. Onpenenuts % TkaneBou yruimzanuu O.

Bapuanm Ne 4
1. buonnexTpudeckue sSiBIEHUS B cepile. Dnekrpokapauorpadus. [Ipoucxoxaenue 3y0noB u
uHTepBanos OKIT'.
2. Pousb mouek B nmoajepKaHUU OCMOTHYECKOT'O roMeocTas3a. BriaenurenbHast QyHKIUS MOYEK.
[Tpoueccsl 1 MeXaHU3MBbl MOU€OOpa30BaHUSL.
3. DBydepHbie cucTeMBl KpOBH, MX pOJIb W BO3MOXKHOCTH B TOAJEPKAHHH KHCIOTHO-
IIEJIOYHOTO PABHOBECHS.
4. MexaHu3Msl TeI00TAa4YH. VX XapakTepuCTHKa B TOKOE M ITPU MBILIEYHON EATEIbHOCTH.
5. 3HadueHMEe UHIUBUAYAIbHO-TUIOJOTHYECKHMX  OCOOEHHOCTEH Jjii  BbIOOpa  CTHIIA
COpPEBHOBATENbHOM J1€ATEIbHOCTH CIIOPTCMEHA.
6. MWzbuparensHocTh MOP(POGYHKIMOHATIBHBIX H3MEHEHHH B CBA3M CO crHeuu(puKoil Buaa
CIIOPTUBHOM JESATEIBHOCTH.
7. 3amaua. 3BecTHO: 00BEM BBIJOXHYTOTO BO3ayxa coctaBui 60 i, conepxanue CO, — 4,4%;
0, — 16,6%. Onpenenuts notpediienne O,
8. 3amaua. M3BectHo: macca tena 70 kr; mpu Harpyzke OLIK ymenbmmics na 500 wmu.
Onpenenuts N3MEHEHUE TEMAaTOKPUTA.

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

CKOPOCTh Kpyroo0opota KpoBH, nepudepuieckoe COmpoTUBICHHE B cocynax. I1ymbc, METO b

€ro perucTpaluu.

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

3. OOMeH OenKoB B OpraHu3Me.

4. Perynsuus nocTOSHCTBA KOHIEHTPALIMH TTTIOKO3bI B KPOBH.

5. ®wusunonoruyeckas XapakTepUCTHKA YIPAKHEHUIH a3pOOHON MOIITHOCTH

6. DOuHepreTuyeckas, MyJbCOBas U SMOIMOHAIbHAs CTOUMOCTb PabOThl y CIOPTCMEHOB 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; Bpemst paboThi 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 Bjoxa U Bbigoxa. [lokazaTeny BHEITHETO JbIXaHHU (JISTOYHBIE 00bEMBI, EMKOCTH
Y BEHTWISALINS) B TIOKO€ U TIPH MBIIIEYHOU JIEATETLHOCTH.
2. AprepuanpbHOE JaBJICHWE KPOBH, €ro IIOKa3aTeld, METOJbl peructpamun. DakTopsl,
BIIUSIONINE HAa BEJIMUMUHY apTepUaibHOrO JaBICHHUS.
3. OOMeH yrieBo/I0B B OpraHu3Me.
4. MIIK u gakTopsl ero onpeaenstonue.
5. @wusnonornyeckue d>PGEKThl BIUSAHUS TEMIEpPaTypbl M BIAKHOCTH Ha CIOPTHUBHYIO
paboTOCIOCOOHOCTS.
6. Ilcuxoduznonorunyeckue 0COOEHHOCTH CIIOPTCMEHOB B M30paHHOM BH/JIE CIIOPTA.
7. 3amaua. U3BectHo: UCC = 150 ya/mun; [10; = 5 n/munr; ABPO2 = 15 006 %. Onpenenutsb
CB.
8. 3amaua. Paccuumtaiite mnOTpeOlieHME KHUCIOPOAa W BEHTHISIIIMOHHBIA JKBUBAJICHT ¥
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. Ta3o00meH. TpaHcmopt ra3oB KpoBblO. KrcnopoiHas 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. Tlepepacmpenenenue 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; ECO2 — 240 mur; KOK — 4,86 kkan/m O,. Onpenenutsb
BEJIMYMHY SHEPrONpPOAYKIUH 32 MUHYTY.

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

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 peryisiuu apixanus. PedrextopHas perynsuus
JIBIXAHUSL.
3. OOMeH BOJbI 1 MUHEPAJILHBIX BELIECTB B OPTaHU3ME.
4. Ponb (GyHKIIUY MIEYEHU B OOMEHE BEIIECTB.
5. @uzuonoruyeckas XapakTepUCTUKA YIIPAKHEHUN aHA POOHON MOILTHOCTH
6. CrneunpuvHOCTH TPEHUPOBOYHBIX AIPPEKTOB B OTHOIICHUN TEXHUKHU BBHITTOTHEHUS
COpPEBHOBATENILHOTO YIIPAXKHEHUS U BEAYIIET0 IBUTaTeIbHOTO KayecTBa.
7. 3apaua. M3BectHO: neroynas BeHTHisAnusg — 120 in/muH; anbpBeonsipHas BeHTHssnus - 100
a/muH; YJ1 — 50 muxn/mus. Onpenenuts 00beM MEPTBOTO MPOCTPAHCTBRA.
8. 3amaua. M3BectHO: motpebienue Oy — 4 n/muH; conepxanne Oz B apTepuaibHON KpoBr 18

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

Bapuanm Ne 9
1. Temorno6uH, ero cBoiicTBa. @akTopsl Biaustomue Ha Benuauny ABPO;.
2.  MuxkpormpkyIsiius. MexaHu3Mbl TPaHCKAMMLIIPHOTO 0OMEHa.
3. OcobeHHOCTH 0OMEHa BEILECTB B IOKOE U MPH MBIIIIEYHON paboTe.
4. CexkpeTopHble TPOLECCHl B KETyJOYHO-KUIIEYHOM TpakTe. Perynmsuus CeKpeTOpHbIX
¢ynkmuii. CocTaB MUIIEBAPUTEIBHBIX COKOB.
5. O®yHKUMOHANBHAS Je3aJanTalisi W MOCIEeIOBATENBHOCTh yTPAaThl  aJanTalldOHHBIX
3¢ peKToB TpeHUpOoBKU. 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
JIeATEILHOCTH BBI3BAJIO MOBBILIEHHUE reMaTokputa a0 48 %. OnpenenuTs U3MeHEHHUE 00beMa
TUTa3Mbl KPOBH, BOSHHUKIIIEE TIPH BBHITIOTHEHUH PA0OTHI.
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 u3menuics CB.

Bapuanm Ne 10
1. Tunoranamo-runocduzapHas cucrema. Perynsuus ropMoHanbHBIX GYHKIMI B OpraHu3Me.
2. MexanusMbl TeruiooOpa3oBaHusl U MX JPQPEKTUBHOCTH B TOKOE€ M IPHU BHINOJHECHUH
MBILIEYHOMN AEATEITbHOCTH.
3. OcHoBHOH W oOmMii OOMEH SHEpruM B oOpraHu3Me. [IpouCXOXIeHWe W BETHMYMHBI
SHEProTpaT B YCIOBUSAX OCHOBHOTO OOMEHA.
4. UunepBauusa cepaua. HepBHas u rymopainbpHasi peryisuus paboThl cepAlla B MOKOE U MPU
MBIIIEYHOH padoTe.
5. Ou3MOJIOTUYECKUM aHaIU3 PEaKlUid BEreTaTMBHBIX CHCTEM OpraHU3Ma I10J] BIWSHHEM
MBIILIEYHOH JEATEeIHbHOCTH.
6. usmnonoruyeckas XapaKTEpUCTUKA CHOPTUBHBIX YIPAKHEHUH MO HSHEPreTHYeCKUM
3aTpaTam
7. 3anmaua. U3BectHO: Macca Tena 70 kr; paboune sneprorpatsl 550 kkam; KIT — 20%; Bpems
pabotel — 40 MuH. OnpeenuThb: CyMMapHble SHeproTpatsl (3a 40 MUH, 32 CyTKH).
8. 3anmaua. M3BectHo: B nmokoe: YCC = 60 ya/mun; CO = 80 Mi1; KPOBOTOK Yepe3 MBIIIIIbI
coctaBisieT 20% ot cepaeunoro BeiOpoca (CB); mpu Harpyske motpebdnenue Oz cocraBmio 4
n/mun; ABPO; — 16 06 %. OnpenenuTh, Kak W3MEHWICS KPOBOTOK Y€PE3 MBIIIIBI PU HATPYy3Ke

(8 % ot CB).

TPEBOBAHUS K BHITTOJTHEHWIO 1 O®OPMJIEHUIO KOHTPOJIBHOM
PABOTbBI

KontponbHass ~ pabotra  sBiseTcss  NMHUCBMEHHOM  paboToii ¢ KpaTkuM |
CUCTEMATHU3UPOBAHHBIM H3JI0KEHHEM TEOPETHMUECKOro MarepHajia U pelIeHHeM MpeiaraeMbixX
MPAKTUYECKHX 3a7a4 B 001acT (PU3MOJIOTUH YeTOBEKa.

B nporiecce BbINONHEHNS KOHTPOIBHON pabOThI CHyOeHm umeen 603MOHCHOCHY:

- aHAIM3UPOBATh CIPABOYHBIC, HAY4YHBIC, JIUTEPATYPHbIE M JAPYrH€ HCTOYHUKHU
uH(pOopMaLnu;

- BBISIBIISITH UMEIOIIHMECS MTPOOJIEMBI B CBOSH TPAKTHUECKOH JIeATeIbHOCTH,

- apryMEHTHPOBAHHO OOOCHOBBIBATH BBIBOJBI M pa3paldaThiBaThb PEKOMEHJAIMH IO
PELICHUIO MpeAJIaraeMbIX 3aa4 MPaKTUUECKOW HAIIPaBIECHHOCTH.

K BBINOSHEHWIO TMCBMEHHOW KOHTPOJBHON pPabOThl npedvsasaaomca CIeAyIOIne
mpebosanus:
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- 3aJlaHWe JOJKHO OBITh BBITIOJHEHO CaMOCTOSITENIPHO, HAa OCHOBE HH(OpMAIUH,
MOJTYYCHHOM M3 Pa3JIMYHBIX HCTOYHUKOB;

- eCJIM TPHU PEIICHUHW 3a/ad aBTOp PaOOTHI HCIONB3YeT CIPAaBOYHBIC, HOPMATHUBHEIC,
Hay4yHbIC W JPYrHMe UCTOYHUKH WH(GOpMalWu, B paboTe cieayer o0s3aTelbHO JCNIaTh CCBHUIKH
(CHOCKM) Ha CIIMCOK UCHOJb3yEeMbIX HICTOUYHUKOB;

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

- peleHue 3a7a49u JOHKHO TPEBAPSITHCS U3JI0KECHUEM e€ YCIIOBHUS,

- HeOOXO0IMMO MPEACTABIIATH MAKCUMAIBHO MOIPOOHOE PEIICHUE 3a/a4K;

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

[lpy HanmucaHWW KOHTPOJIBHOH pabOThl HauboJee MURUUYHBIMU HEOOCMAMKAMU
AGNAIOMCA.

- IIOBEPXHOCTHOE M HEIIOJIHOE PACKPBITUE TEOPETUYECKUX BOIPOCOB MU pEIICHUE
IpeJUIaraeMslx 3anad;

- JIoTUYecKHe | apuMeTHdecKkre OMmMOKY B pEIIeHUH KOHKPETHOM 3a1auu;

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

- OTCYTCTBHE€ TBOPYECKOIO, JIMYHOCTHOIO IIOAXOAA CIyllaTens K OTBETY Ha
IIOCTaBJICHHBIA TEOPETUYECKUN BOIIPOC U K PELICHUIO IPAKTUYECKON 3a1a4H;

- OTCYTCTBHUE Pa3BEPHYTHIX OTBETOB.

KonTponbhas paborta noikHa ObITH IPEJCTaBICHA B PYKONMCHOM BapHaHTE B TETPAM,
MAaIlMHOIIMCHBII BapyuaHT Ha IPOBEPKY HE MPUHUMAETCS.

O0bEM KOHTPOJIBHOM pabOTHI CTPOrO HE PErVIaMEHTUPOBAH, HO HE JOJDKEH IPEBbIIATh 24
CTpaHMI] PYKOIIMCHOTO TeKcTa. TeKCT KOHTPOJBHOIO 3aJaHMsl JOJDKEH ObITh HalKcaH YHUCTO,
aKKypaTHO, 0e3 3au€pkMBaHWN W TOMapoK, pa3zdopumBo, 0e3 opdorpaduueckux,
IrpaMMaTHYeCKHUX, IMYHKTYal[HOHHBIX M CTHJIMCTMYECKHX OLIMOOK, ¢ COONIOJIEHMEM WHTepBaja
MEXIy BEpPXHEW M HWKHEH cTpokoil. Bce cioBa B TekcTe paOOThl JOHKHBI OBITH HANMCAHBI
(HaneyaTaHbl) 0e3 COKpallleHHH, UCKIIOUEHHsI COCTaBIIAIOT CIOBOcOoYeTaHus (M T.A., U T.OL., U
IIp.), KOTOpBIE YIIOTPEOIIAIOTCS B KOHIIE (Ppa3, a TAKKe COI03 «TO €CTh» (T.€.).

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

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

CrnenyeT OCTaBJIATH MOJISI HE MEHEe 3 CAHTUMETPOB IS 3aMeUaHui PEeLeH3EHTa.

KPATEPUY OLIEHKH BBIINIOJTHEHW S KOHTPOJIbHOM PABOTHI

Onenka Kputepun ouenku

COTJIUYHO» 3a/aun penieHbl BEpHO, OTBETHI COTJIACYIOTCS C OCHOBHBIMH (PH3HOJIOTHYECKUMHU
napamerpamMu. BepHo ompeneneHsl ocHOBHBIE Kareropuu. ChopMynnpoBaHBI
pa3BepHYThIE, CaMOCTOSTENbHBIE OTBETHl. OTBETHI HAa TEOPETHUECKHE BOIPOCHI
BBITIOJTHEHBI B TOJHOM OOBEME, MMEIOTCS CCBHUJIKM Ha HCTOYHHUKH JINTEPATYPHI.
PaboTa odopmiieHa B COOTBETCTBHH € pa3paboTaHHBIMH TPeOOBAHUSIMHU, HATIHCAHA
¢ coOJr0IeHreM HOPM JINTEpaTypHOro si3bika. PaboTa BBIIONHEHA B CPOK.

«XOPOIIIOY» JlonyliieHa He CYIIGCTBCHHBbIC OINMMOKHM MpH pellleHuH 3aaad. [IpeacraBieHo
JIOTUYHOE COJCp)KAHWE TEOPEeTHYeCKUX BOMpocoB. PabGora odopmieHa B
COOTBETCTBHUU c pa3paboTaHHBIMHU TpeOOBaHUSIMH, OTCYTCTBYIOT

opdporpapuueckue © MYHKTyalMOHHbIE OMIMOKH. JlOMyCTHMBI —OTHENbHBIC
MIOTPENIHOCTH B pacyerax. JlaHpl KpaTkue oTBeThl. PaboTa BBIMTOIHEHA B CPOK.

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

opdorpaduueckre W ITyHKTYAlMOHHBIE OIIMOKHW. JlaHBl KpaTKHe OTBETHl Ha

TEOPETUIECKUE BOMIPOCHI, UMEIOTCSl HETOUHOCTH. PaboTa BBITIOJIHEHA B CPOK.

«HeynoBneTBop | 3agauu He penieHbl. OTBETH HA TEOPETHUECKHE BOMPOCH JaHBI KPATKO, UMEIOTCS
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HUTEJILHOY | (hakTUYeCKHe OIMOKY. |

10.

11.

12.

13.

14.

15.

16.

17.

JUTEPATYPA, PEKOMEHJYEMAS JIJISI BBIMOJTHEHWSA KOHTPOJIBHOM

PABOTbI

Ocnoenas numepamypa

Kapaynosa JLK. ®usnomorus ¢usnyeckoro BOCIHMTAaHHA W CIOpTa: YYEOHHK Ui CTYA.
yapexaeHui Boicir. mpod. oopasosanus / JIL.LK. Kapaynosa, H.A. Kpacnomeposa, M.M. Pacynos. —
2 u3n., crep. — M.: 3narenbckuii neHTp «Akamemusn», 2013. — 304 ¢. — 10 aks.

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. AHaTtoMuss ® BO3pacTHass (U3HOJIOTHS CHCTEM  PETYJISIIH
KU3HenesATenbHOCTU. [DnekTpoHnblid pecypc] / WU. C. KpacHopynkas. - YueOHoe mocobOue s
CTyZIeHTOB TO HampapieHusM moarotoBku 44.03.01 Ilemarormueckoe obOpazoBanue, 44.03.02
[lcuxomoro-nemarornyeckoe  obpazosamme. — CII6, 2019. - 128 ¢ - URL:
http://192.168.1.5/marcweb2/Download.asp?type=2&filename=Anatomnn%201%20B03pacTHas%
20dwusznonorusn%20cucrem%20perymsinnn%20xuznenestenbt.pdf&reserved=Anatomusi%20u%2
OBo3pacrtHan%20busnonorusn%20cucreM%20peryisiimn%o2 03K M3HE eI TENBH

Jononnumenvrasn aumepamypa

BoponenkoBa E.C. JlabopaTopHblif TpakTHKyM 1O OO0IIeH (pU3NOJIOTHH YEIOBEKa: MPAaKTUKYM. -
Yaiikosckumii: UT'M®K, 2007. — http://192.168.1.5/marcweb2/ShowMarc.asp?docid=4421
Boponenkosa E.C. PaGouyast Terpanp 1o (usuoaoruu yeyioBeka B 3agavax s cryaenros Y MOK:

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

http://192.168.1.5/

I[éMI/IH H.B. MeTO,I[I/IKa OLCHKH (I)yHK].[I/IOHaJ'ILHOFO COCTOsAHMSA  OpraHm3dMa ¢ HCHOJIb30BAHUEM
XapaKTePUCTHK BapuaOEIbHOCTU CEPJCYHOr0 PHUTMA: yuyeOHO - Meron. mocobue.- Yaitkosckwmii: UI'MDK,
2010. — 10 ax3.

3amumii T. 1. ®usnonorust GU3KyIBTYpHO-CIIOPTUBHOM JiesiTeNbHOCTH: ydeOHoe mocooue / T. I1.
3amuuii. — Omck : Cubl'Y®K, 2018. — 144 ¢. — TekcT : anekTpoHHbIi // JlaHb : 3J1eKTpOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/142496

Kapaynosa JI.LK. ®uznonorus: y4 nocobue. - M.: Akagemust, 2009. — 384 c. — 5 3k3.

Menbaukos, 1.C. u mp. MeTtonabl (HU3HOIOTHUECKUX HCCIICAOBAHUNA. [DICKTPOHHBIH pecypc]: yueOHOe
nocobue / Menbuukos J1.C. u ap., [Toapemenkosa F).A., Cenusepcrosa B.B., Kyapsisiiesa H.B. - CII0 :
6.1., 2018. - 85c¢. - http://192.168.1.5/marcweb2/ShowMarc.asp?docid=24427

[IpakTrKyM 1O HOpMaTbHOU (PU3UOJOTHH: y4. mocodue/ mox pen. Aramxansaa H.A. - M: Uzn-Bo
PYJIH, 1996. — 339 c. — 4 3k3.

PyKoOBOJICTBO K TPaKTHUYECKHM 3aHSATHSM 10 Qu3uosioruu yenoBeka [Tekcr]: yueb. mocodue mist
By30B (hu3mueckoit kKynbTypsl / mox oomr. Pen. A.C. ConoakoBa. — M.: CoBerckuii criopt, 2006. —
192 c. — 12 3ks.

Cmupno B.M., JlyopoBckuii. @u3nonorus GU3NIECKOr0 BOCIUTAHHUS W CHOPTA: y4EOHUK st
WHCTHUTYTOB (pn3ndeckoil KynbTypsl.- M.: Bmagoc, 2002. — 605 c. — 8 3k3.

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

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

Du3nonorus 4enoBeKa: y4eOHUK JJIs1 MHCTUTYTOB (PU3NUECKOH KyJIbTYpHI / Iox pell. 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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[NPMJIOXEHUE 1

Tabmuna 1 - Dueprernueckas 3(Qp(PEeKTUBHOCTD U KAJOPHUUECKUI SKBHUBAJICHT KHUCIOpOJa TpHU

OKHUCJICHUHN PA3JIMIHBIX CY6CTpaTOB

Oxucnsemoe eeuecmeo

Ilpu oxucnenuu 1 2 cypcmpama

Konuuecmeo

ocsobodicoaemot E (kkan)

Ocsoboxcoaemcs E Ilompebnaemcs HA KAXCObIU TUMp
(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 COOTHOMICHUC KOJMNYCCTBA SHECPIUH, nonyqaeMoﬁ 3a CUCT OKHUCJICHUA

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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I[MPUJIOXEHUE 2

Ta6n1/1ua 3 - HCKOTOPBIG I1OKa3aTciinu (bYHKI_[I/IOHaJ'H:HOFO COCTOsIHHA OpraHu3Ma Y€JIOBCKaA

Toxazamenu

Yucnosvle 3nauenus

Kposw

KomunuectBo KPOBH B OpTaHU3MC

5-8% ot Macchl Tena

[IpoueHTHOE CozepKaHuUE TIa3Mbl

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

KosmuecTBO 3pUTPOIUTOB Y )KEHIUH

KonmuecTBo reMoriodnHa y My>K4nH

KonnuecTBo remornobuHa y *KEeHIINH

OcMoTHYeCcKOe aBlIeHNE

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 cepJeuHbIX COKpaIlEHUH B TOKOE

Bpanukapnus

Taxukapaus

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

MunyTHBII 00BeM KpoBOOOpaIeHNUS (CepIeTHBIH BEIOPOC)
Bpems kpyroo6opoTa KpoBH

Cucronmyeckoe apTepHaIbHOE JaBICHHUE

Juacronnueckoe apTepruaIbHOE JaBICHHE

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

60 — 80 M

Jlo 100-190 M

4 — 6 n/mMuH
20-25¢

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

Ivixanue

YacroTa 1bIXaHUA B IIOKOE

JpIxaTenbHbIN 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 TPU CpelHel padoTe
MuHyTHBIH 00b€M JIBIXaHUS TPHU TKEIIOH Harpy3Ke
MaxkcumasnbHast BEHTHIISIHS JTIETKUX

10 — 16 uki/MuH

500 — 800 mu
15-25n
10-15n
4-511
3-41

6 — 8 1/mMuH
20 — 30 n/mun
50 — 80 n/mun

100 — 150 a/mMun
180 — 200 n/mMun

MakcumManbHO€ MOTPeOJIeHNnE KUCIOPOIa Y MY>KUYUH 3,0 — 4,5 n/mun
MakcuManbHO€e MOTpedJIeHNne KUCIOPOa Y )KSHIITUH 2,5 —3,5 n/mMun
ConeprkaHue KACIOPOa B aTMOC(HEPHOM BO3IyXe 20,96%
CoiepkaHue yrJIEKHUCIIOr0 ra3a B arMoC(hEepHOM BO3/yXe 0,03%

Obmen sewecma u snepauu

OcHoBHOM 00MeH yenoBeka BecoM 70 Kr
OHepreTUYecKne TPaThl B CYTKH Y JIUI] YMCTBEHHOTO TPyJa
OHepreTH4ecKre TPaThl B CYTKH Y CIOPTCMEHOB

Oxkoso 1 700 xkan/cyTku
3000 -3200 kkaun
4 000 — 5 000 kkan

Buvioenenue

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

1-1,5n
Bounee 1 n/uac
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I[MPUJIOXEHUE 3

®EJIEPAJIBHOE 'OCY JAPCTBEHHOE BIOJ[P)KETHOE OBPA3OBATEJIbHOE
YUPEXJEHWE BBICILIEI'O OBPA3SOBAHUS «<4AMKOBCKUI T'OCYJJAPCTBEHHbII
NHCTUTYT ®U3NYECKOU KVJIbTYPbI»
(®T'BOY BO «HI'MMDK»)

Kadenpa anantuBHOM pusnueckoi KyIbTypbl U 03JOPOBUTEIBHBIX TEXHOIOTHIA

KOHTPOJIBHAA PABOTA
10 JucuUIuIiHE «PU3HOIIOrHS YeI0BEKay

Bapuant Neo

BeinonHun cryaeHT TPYIIIBI

OrueHKa:

[TpoBepwuit: k.0.H., TOIEHT

E.[1.Cunsix

Yaiikosckui, 2020 1.
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