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IIpegucnosue

«Mps1 ropoumcsd, 4TO caeJjiaJjin MallHBbI,
CIIOCOOHBIE OBUTraTbCd KaK JIIOAN,
HO IIpMHMMMaeM KakK OOJI>DKHOE 4yno
yeJioBe4dYeCKOr'o TeJjia».

Hasung Anexaugpo @epHxen

Teno uenoseka — CNOXHbIN MexaHu3M. Kak mMalmHa,
OHO COCTOUT N3 MHOMMX OBWKYLLMXCS YacTen —
BOMbWMX 1 MasbIX, MPOCTbIX U CIIONKHbIX, B3aUMOaeN-
CTBYIOUWMX C MOCTOAHHbBIM YPOBHEM 3HEPTUM. ITO
HacTogdllee Npovn3BeaeHne MCKYCCTBA, HauMHas

C rmbkoro Kapkaca (ONnopHO-ABUraTeIbHbIN anmnapar)
N CUCTEMbI 3NIEKTPUYECKNX CUTHANOB (HEPBHAs CU-
CTeMa) U 3aKaH4YMBasg CO3HaHMEM — «MUKpPOrpoLec-
COpPOMY», COPTUPYIOLLMM MPo6eMbl 1 pacrpenens-
OLLMM 33434U.

B kHure nokasaHbl GyHKLUMM 1 B3aMMOCBSA3b CUCTEM
OpraHoB, Y4aCTBYIOWMX B ABMIKEHUMN, ObIXaHNN,
KPOBOODOPALLEHVM, MbILNIEHWW, OBYUYEHMIM, peun,
BOCMPUATUN, UMMYHUTETE, MULLEBAPEHMU U penpo-
AyKUMK. 30ecb ecTb NnoapobHble doTorpadum, ama-
rpamMMbl U rpadmkK, a Takxke BPE3KM C KOMMeHTapua-
MU, MOMOTAIOWMMM MOHSATb, Kak YCTPOEHO Teno
yesoBeka.

3HaHWe aHaTOMUK OYeHb BAXKHO 4719 MOHUMaHMS Hapy-
WeHWK, 3a60/1eBaHNI, TPaBM W1 Apyrux npobnem. [1oHn-
MaHWe TOoro, Kak paboTatoT pa3Hble opraHbl U CUCTEMDI,
MoMoraeT ornpeaennTb, YTO He Tak, KOr4a OHM AatoT
cOOM. DTOT NPUHLIMM NIEXUT B OCHOBE KaXA0W MaBbl:
Bbl HavAeTe TyT 0630pbl 3a00NEBaHUM U MOBPEXAEHUI
B COOTBETCTBYIOLLMX CUCTEMAX, @ TaKXKe OrmcaHmne
CMMMTOMOB 1 BO3MOMHOFO /1IeYEHUS.

MounTaTb onncaHme, peueH3nu 1 KynuTb Ha caiite Mda
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BeepeHune

CrcTeMbl OPraHoOB

Tesio cocTOUT U3 BMOJIOTNUECKUX CUCTEM,
M Kak[aas BBITIOJIHAET CBOKO QYHKIIMIO.
Onu paboTaloT corjiacoBaHHO, CTPEMSCH
K OBILIMM LIeJIIM U TIpU DTOM obecIlieunBas

Cucrema ckeneta
ObecneunBaeT NoLLEPXKKY
N3HYTPW. DTO NpoyHasa du-
3M4yeckas CTpyKTypa, npu-
patowas reny bopmy, 3awm-
LWwatoLLas opraHbl U Markue
TKaHW. B HekoTopbIX KNac-
crdUKaLMaxX CKeNeT U Mblll-
Lbl PaCCMaTPUBAIOTCS BMeE-
CTe KaK KOCTHO-MbllleyHas
cucTeMma.

CucreMa ckeneTa

10 MounTaTb onncaHme, peueH3nu 1 KynuTb Ha caiite Mda
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pOCT, PEeNpPOAYKIINIO U BBIXKMBaHME.
TouHoe umcsio U 06beM 3TUX CUCTEM TaK
U He ompefeJsieHbl, [TIOCKOJIbKY 3aBUCAT
OT MIpMMEeHsAeMOoM KjaacCuUKALIUA.

CepAe‘lHO'COCYAMCTaﬂ
cuctema

O6ecneynBaeT T€NO KNCNOPO-
[IOM U MUTaTeIbHbIMU BELLeCTBa-
MW, yOoanseT npoayKTbl MeTabo-
nn3ma. Cepaue sbinonHaeT
dyHKUMIO ABUTaTENS, KPOBb —
TPaHCMOPTHY1O, apTepum

1 BeHbl — goporu. CepaeuHo-
cocyamMcTas CMcTeMa CBA3aHa

C ObixaTensHow, obecneymsalo-
wew obmen kncnopoaa (O,)

v yrnekumcnoro rasa (CO,). Cepa-
ue v cocyapl paboTaloT B TECHOM
KOHTaKTe C IMMbaTHUYeCcKom

1 UIMMYHHOM CUCTeMaMu, 3aLim-
WaloWMMM HaC OT MaTOreHOB.

CeppeuHo-cocyaucrtas cuctema
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KoMMOHEeHTbI 0AHOM CUCTEMbI MOTYT
y4acTBOBaTb B paboTe Apyrmx, X npu-
HaLNEXHOCTb K OMNpeaeieHHOW KaTero-
PUM HEOAHO3HAYHa. YUMTbIBas BO3MOX-
HOCTb YaCTUYHOIO COBMaAEHNSA GYHKLIMM
CUCTEM, UX KNaccudUKaLmsa NOpont He-
TouHa. Ho, He3aBMCcKHMO OT Toro, Kak B3a-
MMOCBSA3aHHbIEe CUCTEMbl 0DO3HAYaKTCH,
OT UX CNakeHHOM paboTbl 3aBUCUT 340-

poBbe YesioBeKa B Lie/ToM.

n MMYHHada cCucteMma

MMMyHHas cuctema
BaskHas yacTb MMMyHHOM cucTe-
Mbl — MMdaTmyecKkas: Kak u Kpo-
BEHOCHAs, OHa yaanseT npoayKTh
MeTabonm3Ma U3 KNETOK U TKa-
Het. CokpalleHmne cKkeneTHbIX
MbILULL BbINOMHAET HAaCOCHYIO

byHKUMIO, NMda ABMKEeTCS MO
TOHKOCTeHHbIM cocynam. OHa co-
LEepXXUT NeNKOLMTbI, yNPaBIsio-
WwMe UMMYHUTETOM M MOMOrato-
LMe 3almLLaTh HaC OT NaTOreHoB..
B cocTas nuMdaTmyeckon cucte-
Mbl BXOAAT MM OY3/bl, TMda,
BUJIOUKOBAS Xene3a, KOCTHBIN
MO3T, CeneseHKa, MUHAANMHbI,
anneHAuKC U nenepoBbl GAFLWKMN.

XOTS HU 0fHa CUCTEeMa OPraHoB He pa-
60TaeT N30NMPOBAHHO OT APYrAX,
NPUHLMMABLI UX GYHKLMOHUPOBAHNS
NpoLLe NOHATb MPY PACCMOTPEHNMN NX
No OTAEeNbHOCTU. DTO NoApasyMeBaeT
6onee NoapobHbIN aHanM3 CTPYKTYP,
bYHKUMM 1 NPOLLeCCOB B OpraHu3aMe
6e3 CBA3M C APYrMMKN CUCTEMAMU.

MounTaTb onncaHme, peueH3nu 1 KynuTb Ha caiite Mda

HepBHaﬂ CnCTeMa

Beepnenune

Takor noaxon NprUMeHsaeTcs B y4ebHu-
KaxX 1 Mo aHaTOMUK, U MO APYrUM
crneumanbHOCTAM. Mbl paccMoTpuM

12 cncTeM opraHoB: MOKPOBHY!IO, CKe-
NET, MblLULLbI, OPraHbl YyBCTB, HEPBHY!O,
cepaeyHo-CcocyauCTYIo, N1LLeBapm-
TeNbHYI0, AbIXAaTENbHYIO, SHOOKPUHHYIO,
MOUYEBbIBOAALLYIO, UMMYHHYIO U pernpo-
LYKTUBHYIO.

HepBHaﬂ cCuUcTteMa
LleHTpanbHas HepBHas cu-
ctema (LUHC), koHTponupyto-
wasn GbyHKLMKM OpraH13Mma,
BKJIHOYAET rOMIOBHOW U CMINH-
HOWM MO3r, @ CTPYKTYPbI 13
crneumanm3npoBaHHbIX Kie-
TOK bopMmMpytoT Nepndepum-
YecKkyto HepBHYIO CUCTEMY
(MHC). OHm oTxooaT oT
CMVHHOIO MO3ra BO BCE YacTwu
Tena. HepsHas cuctema co-
6upaeT, obpabaTbiBaeT U ne-
pefaeT HbOPMaLMIO O BHY-
TpeHHen 1 BHelWHen cpeae.

1
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BesepeHue

12

OHAOKPUHHas cucTeMa
CocTouT 13 6ecnpoToko-
BbIX Xe/le3, KOTOpble Bblae-
NAOT XMUMUYECKme Bellle-

cTBa — ropMoHbl. OHu
perynvpyoT GyHKLUMM BCexX
cncTeM. [opMoHbI BbicBOHO-
KOQKOTCA XKenesamMu npamMmo
B KPOBb, C KOTOPOW AOCTU-
ratoT OpPraHoB-MULLEHEN,
rae perynmpytoT MHOXe-
CTBO OTBETHbIX peaKLmi
opraHusMma.

MuwesaputenbHaa cuctema
YKenynouHo-KkuweYHbI TpakT
(OKKT) HaumHaeTcs poToBoM nono-
CTbIO, BK/IOYAET KEeNYLOK, TONCTbIN
N TOHKU KMWEYHMK 1 3aKaHYMBa-
eTca aHycoMm. BMecTe ¢ gononHm-
TeNbHbIMW OpraHaMm OTBeYaeT 3a
nuweBapeHue, ycBoeHme nmrta-
TeNbHbIX BELWECTB 1 BblBeAEHME
NpoAyKTOB MeTabonmama.

MounTaTb onncaHwe, peLeH3n 1 KynuTb Ha caiite M®da

MbiweyHasa cucrtema

BMmecTe co ckeneToM gaeT cuny, Hy>KHYHO
LN ABUXKEHUWS, N YCTOMYUBOCTb 4719 CTabu-
AN3auum Tena. TkaHb Mbilwy, 6biBaeT none-
peuyHOo-MofocaTas ckeseTHas, monepeyHo-
nonocartas cepaevuHas 1 rnaakas. Ee so-
NIOKHA OJIMHHbIE B CKEETHbIX MbllLaX

" KOpoTKMe B rnaakmx. B cepaue Mbiwey-
Hble BOTOKHa GOPMUPYIOT MYYKM.
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Beeperue

ﬂ,blxaTeanaﬂ cCnctema
V COCTOI/IT N3 ObIXaTe/IbHbIX
nyTew, Nerkmx 1 Mol
obecneurBaloLmx BOOX
v Bbloox. [na nepegaumn
KUCNOPOAA N yaaneHus
YINEeKNCNOro rasa amu
CTPYKTYpbl paboTatoT BMe-
| CTe C CoCyAMCTON cucTe-
MOW KaK eQUHbIA MeXaHW3M.

MouesbiBOasiWan cuctema

Takoke n3BecTHa kak nodyeuHas. Punstpyet
KPOBb U MEePEHOCUT NPOAYKTbI GUAbTpaLLMM
B MOYy, KOTOpasi cobMpaeTca B MOYEBOM
My3blpe 1 BbIBOAWTCS U3 OPraHmn3ma.

3 A * MNMokpoBHasa cuctemMa
f K Hel oTHOCATCA KOXa, BONMOCHI, HOTTU, kenesbl 1 nepubepurueckme

HEepBbl; OCHOBHaA GYHKUMA — CcO3AaBaTh Hapbep Mexay OpraH1M3MoM
1 BHELHM MUPOM. DTU CTPYKTYPbI MOMOTatOT YAEPKMBATb XKUOKO-
CTW, NMOCPEACTBOM MOTOOTAENEHNS PEryIMPOBaTh TeMMepaTypy Tena
W ANS 33T BbIAENATH KOXKHOE Caflo Yepes CaslbHble XKenessl.

\

[euratenbHas 30Ha

PenpoaykTusHasa cuctema
PenpoayKkTuBHYt0 cucTeMy 0bpasytoT nep-
BUUHbIE 1 BTOPUYHbIE MOOBbIE OpraHbl, pa-
BoTatolme C obuler Lenbio: NponsseneHne
NOTOMCTBA.

CeHcopHas 30Ha

ACCOLJ,IAaTI/IBHaﬂ 30Ha

AHanusatopbl

YacTb HepBHOM cMCTEMbI, OTBEYaeT 3a 0bpaboTKky
ceHcopHol nHpopMaumn. BkntouaeT HelpoHbl, Mpo-
BoAALME MYTU 1 ocobble oTaenbl Mo3ra, obecrneymsa-
olme Bocnpuatre MHbopMaLMM OT aHaIM3aTOPOB.

MounTaTb onncaHwe, peLeH3n 1 KynuTb Ha caiite M®da 13
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BeepeHune

Barnan nmom KoKy

AHaToMusa usyuyaeT He TOJIBKO BHeIIHee
CTpO€HME TeJjia, HO U BHYTPEeHHME OpraHbl
u cTpyKTypbl. OHM MOT'yT OBITH MeJbYail-
UMMM, BUOUMBIMU TOJIBKO B MUKPO-
CKOIl, — U TyYT MBI [IepexonuM

Ha TEPPUTOPUIO LIUTOJIOTUN

U I'MCTOJIOTMM, HAYK O KJIeTKax

U TKaHAX.

IuarHocTuka
BKJIIOYAET KOHCYJIb-

CTpyKTypbl OpraHusMa 6pIBaloT ¥ MaKpo-
CKOIMMUYECKUMM (KPYIIHBIMMU), OJII UX UIY-
YeHUS HY>KHBI TaKMe CpeICcTBa BU3yaJu-
3alM, KakK PeHTreH, YJIbTPa3ByK MU
koMIibioTepHasa Tomorpadusa (KT).
IInarHocTrka HeBO3MOXKHa 6e3
MUKPOCKOIINYECKOM U MaKpO-
CKOITMYECKOM aHAaTOMMUMU.

TalLuIo Bpaya, c6op

HeunHBasuBHbIe AnarHOCTMYeCKMe Npo-
Lenypbl nosasnnmMch 6rarogaps nsobpe-
TEHUIO CTETOCKOMA U OTKPLITUIO PEHT-
reHoBckux nyden B XIX 8. [NocnenHue
NPUMEHSAIOTCS AN BU3Yanu3aLUmMm Takmx
BbICOKOKOHTPACTHbIX CTPYKTYP, Kak KO-
cTu. bnarogaps KoMnbloTEpaM BO3MOXKHO
obbenHEeHWe paaa PEHTIEHOBCKUX CHUM-

KT: komnbioTepHas Tomorpadus (ak-
CuasnbHas) No3BONgET BUAETb BHY-
TPEeHHWE OpraHbl B pEHTreHOBCKOM
anmnapare, BbINMONHAIOUEM MHO-
eCTBO pagMorpamMMm un ¢ NoMo-
Wb KOMMBbIOTEPHbIX TEXHO-
NIOMVIN CORANHSIOLLEM WX,
cospasas TpexmepHble (3D)
n3o0b6pakeHns

¥ aHanu3 uHpopMaluu,
dusmueckoe ucciemoBaHue,
J1abopaTOpHBIE TECTHI UJIN
MeAULMHCKYIO BU3yaanaa-
LIMIO — Ha X OCHOBE
CTaBUTCS KIMHUYE-
CKUM OMarHo3.

koB B 3D-nsobpaxeHue. Boixogat cHUM-
ki KT, Ha KOTOPbIX BUOHO W MArKe TKa-
HW. B ocHOBY MarHUTHO-pe30oHaHCHOM
Tomorpadbum (MPT) nernu pagmoson-
Hbl. A n306peTeHme onTUYeCckoro Bo-
JIOKHa MPUBESIO K CO3AaHMIO SHOOCKONMAa,
MO3BOJIAOLIErO BUAETb BHY TPEHHME OpraHbl
uepes rmbkyto TpyoKy.

YnbTpasByk: TUM BM3yanusaumm c no-
MOLLbIO 3BYKOBbIX BOSIH. B pesynbTa-
Te NOJyYatoTCs Tak Ha3blBaeMble
coHorpammbl. OHUK fatoT YeTkue
1M306paXKeHNs OpraHoB U MAr-
KNX TKAHEW; C X MOMOLLbIO
MOXHO Tak>e U3MepsiTb KPo-
BOTOK B apTepmsx

o

p—

s’ \
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PeHTreHoBckue nsobpaxkeHus cos-
[aKTCH C MOMOLLbBIO 31eKTpoMar-
HWTHOIO U3/TyYeHNs, CNOCOBHO-
roO MPOXOANTb CKBO3b TENO.
Pagnorpammbl 0603HauatoT
KTEHW» BHYTPEHHWX aHaTO-
MUYECKMX CTPYKTYP Ha NyTH
nyyem

/

[pv aHAOCKONUU LCMOMb3YETCA MPU-
60p, NO3BONFOLIMI YBUAETb U3HYTPU
Mosble OpraHbl UAM MOMNOCTH, Ha-
MpUMEp XEeNyaoUYHO-KMLIEYHbIN
TpakT. B otnnume ot apyrmx me-
TOLOB B13YyanM3aumm, yCTpom-
CTBO HAXOAMTCH B TOM MeCTe,
KOTOpOE NoKasblBaeT

Beeperune

[Tpv npocBeumnBaloLel 31eKTPOHHOM
mukpockonum (M3M) ana cozparms
M300pakeHNS MYYOK 31EKTPOHOB
npoxoanT yepes cpes TkaHn. OHa
obnapaeT 60nee BbICOKUM pas-
peleHneM, YyemM CBeTOBas MU-
KPOCKOMMSA, MOCKOMbKY AJMHA
BOJIH MeHblue

MPT — BbICOKOTEXHONOMMYHbBIV METOL,
BM3YyanM3aLMmM Ha OCHOBE MarHUTHbIX
nonen u pagnosonH. [ossonset
BUOETb MefKMe paspbiBbl, MO-
BpeXOEHMA U NepeioMbl, KOTO-
pble He ornpeaenstoTCs Ha
peHTreHorpamme unm KT
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