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Bonpoc 1
BbinonHeH

Bannos: 20 n3 20

3apaHue 1. 3a npasunbHoe peuweHue, e2o obbsicHeHUe u omeem 20 basnos

B oxxoroBoe otgeneHne MHoOronpounbHoOM 60nbHNULBbI 4OCTaBNEeHO ABa NOCTPaAaBLUMX C OBLLMPHBLIMK OXOraMu NOBEpPXHOCTH Tena. MNepBbii
nocTpagasLUMi MY>X4MHA, 46 NET, B CO3HaHUKN, HOPMarbHOIo TeNoCroXeHus, Bec 77 kr. [pn ocmoTpe y nepsoro noctpagasiuero oxoru -1l
CTerneHen Bcewn npaBoyv PykW, BCeW NepeaHern NoBepxXHOCTY TYNOBULLA U BCEW NPaBoOWN HOIW.

BTopon nocTpagaBLumii My>K4MHaA 58 neT, Co3HaHMe CnyTaHHoe, MOBLILLEHHOro NUTaHus, Bec 106 Kr. Y BTOPOro noctpagasLlero oxoru |l ctenexHun
BCEW MOBEPXHOCTU FOf0OBbI U LLEW, BCEN NPaBOW PYKM M BCEWN 3a4HEN MOBEPXHOCTU TyrnoBULLa.

O6oum nocTpagaBLwnM TpebyeTcs BHYTPUBEHHOE BNMBaHME pacTBOpoB. OObem pacTBOPOB, KOTOPbIE HEOOXOAUMO BHYTPUBEHHO BMUTb
nocTpagaBLUeMy C OXXOoramu B nepBble 24 Yaca, paccumTbiBaeTca no opmyne MNapknaHaa:

ViMn)=4xmxA
Foe, m — macca 6onbHoro (kr), A — nnoLlaab NOBepPXHOCTM 0XoroB (%).
Mpwn aTom 50% BCero o6bema BBOAUTCSA B NepBble 8 4acoB, a ocTanbHble 50% B nocneaytowme 16 4acos.

I'IpmmepHaﬂ nnowaab NOBEPXHOCTU OXXOroB paCCHUTbIBAETCA MO NpaBuny «OeBATOK»

O6bnacTb Tena OTHOCUTenbHaa nnowaab
NOBEepPXHOCTU

lonosa u wes 9%
[MepenHss NOBEPXHOCTL TynoBuULLa 18 %
3agHAsa NOBEPXHOCTL TyOBMLIA 18%
Pyka 9 %
Hora 18%
MpomexHocTb 1%
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PaccunTante o6beM pacTBOPOB 4SS BHYTPMBEHHbIX BNMBAHWUIA AN KAXK40ro NocTpagasLUuero, KoTopble emy Heob6xoamMmo BNuTh 3a 24 vaca.
CKonbko GflakoHOB pacTBOPOB 4715 BHYTPMBEHHOMO BBeAeHNA o6bemom 500 M crieqyeT 3akasatb MefcecTpe B anteke 60nbHuULbI, YTOObI
XBaTuno obomnm noctpagaBLunM Ha 24 vaca.

PaccumntainTe ckopoCTb BBEAEHMS pacTBOPOB MJ1/4 B NePBble 8 YACOB AN KaXJ0oro NocTpaaasLUEero npy ycrnoBun, YTo BIYBaHNE pacTBOPOB
NPOBOAMTCS PaBHOMEPHO C OAMHAKOBOW CKOPOCTbLIO BCE 8 YacoB.

1) MNepBbI NOCTPagaBLUMIA MYXYMHA BECALLNIA 77 KANOTPaMM, ¥ HEro OXOrM BCen NpaBon pykKn, BCen nepeaHen NnoBepxXHOCTW TyroBULLA 1 BCEN
npaBsoK HOrW.

Mocuntaem cyMMapHy OTHOCUTENbHYIO NoLlaab NOBEPXHOCTU MOBPEXAEHMIN: pyKa (9%)+NepeaHss MoOBEepPXHOCTb TyrosuLLa (18%)+Hora
(18%)=45%

Mo dopmyne Mapknanga nocunTaem, CKOMbKO HYXXHO BIMTb PpacTBOPOB NEPBOMY MOCTpagaBLLUEMY B TeYeHUe nepBbix 24 yacos: V=4*77(macca
©0onbHOro)*45 (Nnowaab NOBEPXHOCTU 0XKOroB)=13860 mn

2) Bropon noctpagasLunin My>k4nHa Becswmmn 106 Kunorpamm, y HEro oXorv Bcen NoBePXHOCTU rofoBbl U Len, BCen NpaBoyv pPyku U BCeN 3agHen
NOBEPXHOCTU TyroBuULLA

MocuntaeM CyMMapHy OTHOCUTENbHYIO NOLLAAb NOBEPXHOCTU NMOBPEXAEHWIA: ronoBa U Lwes (9%)+pyka (9%)+3a4HAs NOBEPXHOCTb TyNoBULLA
(18%)=36%

Mo dopmyne MNapknanga nocunTaem, CKOMbKO HYXXHO BIIUTb pacTBOPOB NEPBOMY MOCTpadaBLLUEMY B TEYEHUe NepBbiX 24 yacos: V=4*106(macca
©onbHOro)*36(nNnowanb NOBEPXHOCTN OXKOroB) =15264 M

3) CymmapHo ansa obomx nauneHToB MeacecTpe Ha nepsble 24 yaca notpebyertcs: 13860+15264=29124 mn pacTeopa

Ecnu kaxagbii donakoH cogepxut 500 mn pacTtBopa, To Meacectpe TpebyeTcsa 3aka3atb 13 anTekn 6onbHULbI: 29124:500=58.25 dhnakoHa, Tak Kak
MeZcecTpa Bps N MOXET 3aKkasaTb YeTBepTb oriakoHa, en notpedyeTcsa 59 uenbix driakoHoB

4) B nepBble 8 YacoB NauneHTam criegyeT BBeCTU 50%. (TO ecTb 1/2)Bcero ob6bema npenapara, 3HauuT NnepBoMy nauueHTy notpebyercsa BBECTU:
13860:2=6930 mn pacTBopa, a BTOpOMY nauuneHTty: 15264:2=7632 mn pacTtsopa

Tak Kak BeCb pacTBOp BBOAUTCHA paBHOMEPHO (C 0AMHAKOBOW CKOPOCTbIO) B TEYEHNe BCeX 8 4acoB. Y NepBoro naumeHTa CKopoCcTb BBEAEHUS
pacTtBopa byget: 6930:8=866,25 Mi/4. Y BTOpPOro nauueHTa CKOpoCTb BBeAEHUS pacTBopa byaeTt 7632:8=954mn/4
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KommeHTapuin:
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NcTopusa oTBeToB

lWar Bpewms

|=—

15/02/24,
11:05

IN)

15/02/24,
13:56

3 15/02/24,
13:56

DencrtBue CocTosiHue
Hauyano Moka HeT
oTBeTa
CoxpaHeHo: 1) MNepBbIi NOCTpagaBLUMA MYXUYMHA BECALLNIA 77 KANOTPaMM, Y HEro OXOr1 BCEW OtBert
NpaBoK PyKK, BCEV NepeaHen NOBEPXHOCTM TyMnoBMLLa 1 BCceln npaBon Horu. Mocuntaem COXpaHeH

CYMMapHY OTHOCUTENBHYHIO NMoLLaab NOBEPXHOCTUN MNOBPEXAEHUI: pyKa (9%)+nepeaHss
NnoBepXHOCTb TynosuLla (18%)+Hora (18%)=45% lNo dopmyne MNMapknaHaa nocymMTaeM, CKOSbKO
HY>XHO BIUTb pacTBOPOB NepBOMY MOCTpadaBLLUEMY B TeYeHWe NepBbiX 24 Yyacos: V=4*77(macca
6onbHOro)*45 (nNnowanb NOBEPXHOCTM OXOroB)=13860 mn 2) BTopor nocTpagaBLuni My>xdnHa
BecALM 106 KMnorpammM, y HEro OXKorm BCeN MOBEPXHOCTU FOSOBbLI U LLIEW, BCEV MPABON PYyKn K
BCeW 3agHen NoBepxHOCTM TyrnosuLla lNocuntaem CyMMapHy0 OTHOCUTESbHYIO NSowaib
NMOBEPXHOCTUN NMOBPEXAEHMIA: rofioBa u wesi (9%)+pyka (9%)+3aaHAss MOBEPXHOCTL TyOBMLIA
(18%)=36% [1o cbopmyrie MNapknaHga nocynTaem, CKOMbKO HYXHO BIIUTb pacTBOPOB NepBOMY
nocTpagaBLlUeMy B Te4eHne nepsbix 24 YacoB: V=4*106(macca 6onbHoro)*36(nnowanb
NOBEPXHOCTN 0XoroB) =15264 mn 3) CymmapHo A5isi 060MxX NauMeHToB MeacecTpe Ha nepsble 24
Yyaca noTtpebyetcs: 13860+15264=29124 mn pactBopa Ecnu kaxgbin conakoH cogepxmt 500 mn
pacTBopa, To MeacecTpe TpebyeTca 3aka3aTb U3 anTekn 6onbHuLbL: 29124:500=58.25 chnakoHa, Tak
Kak MegcecTpa BpsiZ N MOXET 3akasaTb YeTBepTb hriakoHa, en notpebyerca 59 uenbix
dnakoHoB 4) B nepBble 8 yacoB naumeHTam criegyet BBecTy 50%. (To ecTb 1/2)Bcero obbema
npenapara, 3Ha4unT NnepBoMy nauneHTy notpebyetcs BeecTu: 13860:2=6930 mn pacTBopa, a
BTOPOMY nauuneHTy: 15264:2=7632 mn pacTtBopa Tak Kak BeCb pacTBOP BBOAMTCS paBHOMEPHO (C
OOVHAKOBOW CKOPOCTbIO) B TeYeHMe BCeX 8 YacoB. Y NepBoro naumeHTa CKopocTb BBEAEHUS
pacTtBopa 6yaeT: 6930:8=866,25 Mn/y. Y BTOPOro nauneHTa CKOpoCTb BBeAEeHUSA pacTBopa byaer
7632:8=954mn/4

[MonbiTKa 3aBepLueHa BbinonHeH
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lar Bpewms DewncTtBue CoctosiHue  bBannsbl
4 26/02/24, OueHeHO BpYy4YHYHo Ha 20 co creayrowmMM KOMMEHTapuemMm: BbinonHeH 20
16:09
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Bonpoc 2
BbinonHeH

Bannos: 17 n3 20

3apaHue 2. 3a npasusbHbIl U pazeepHymsili omeem 20 6anios

Mo cTaTUCTUKE BOEHHbIX Bpa‘-leﬁl Benukon OTe4ecTBEHHONM BOMHbI, UM Yalle BCEro npnxoaunnocb CTarikKmBaTbCd C 3aboneBaHnAMU
HMU.leBapMTeﬂbHOVI 1 OblXaTenbHOW CUCTEMbI, NATONOrMen cepaoua n OOonesHAMM NoYeK.

Bo Bpems BOMHbI NOSABMIOCL HOBOE
3aboneBaHne «OKOMHbIA HEPUT»,
CMPOBOLMPOBaHHOE cneundun4ecknmu
YCNOBUSIMA BOEHHOIO BpeMeHW. «OKOMHbIN
HedpuT» YacTo pa3BMBariCH Y BOEHHbIX,
ANNTENbHO HaXOAUBLUMXCA B OKOMNax npu
XONOAHbIX NOrOAHbIX ycroBusx. K passuTtuio
3aboneBaHus NpUBOAWN LenbIv psa akTopos. [

Mouka YernoBeka no-rpeyvecku - ve@pog [nephros], BocnanutensHoe 3aboneBaHune noyek - HedpuT. MNpr «OKONMHOM HedpuUTE» NopaKakTCs
NPENMYLLECTBEHHO NOYEYHbIE KIyOOUYKW, B MEHbLLIEN CTEMEHM B NPOLIECC BOBMNEKAKTCA MHTEPCTULMAaNbHas TKaHb U KaHanbLbl NMOYek.

Bonpochbl.
1.HazoBuTe BO3MOXHbIE MPUYMHBI BO3HUKHOBEHMUS «OKOMHOIO HedopuTan.
2. 3Hasa yHKUMM Nodek, Bbl MoxeTe npegnonoXnTh Kakmne Xanobbl U KNMHUYecKne nposienenuns 6yayT y 3abonesumnx. O60CHyTE CBOM OTBET.

3. Kakne n3MeHeHns B XXU3HW Nogen MoryT NpUBECTU K «OKOMHOMY HEpUTY» B MUPHOE Bpems? 4. « OKOMNHbIA HEPPUT» - 3TO OCTPOE Unn
XpOHu4eckoe 3abonesaHune?
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1) Hed)pI/IT— 3TO BOcnanutenbHoe 3aboneBaHns NoYekK, ero npu4nHamMm MOryT CtaTb paHee nepeHeceHHble I/IHd)eKLI,VIOHHbIe nnm BocnanunTernbHble
3aboneBaHus, nepeoxnaxaeHud, HaxoXXgeHune aornroe BpemM4d B CblpblX YCIOBUAX.

B BoeHHOE BpeMmsi noan HaxodsiLmecs B oKonax Yalle noaBepXeHHbl nepeoxnaxaeHusiM (BoO3MOXXHO B BECEHHEE BPEMS MNP CMeHe 3VMHErO
0B6MyHOMPOBaHWS, Ha NeTHee, BEPOSITHOCTb NepeoxnaXaeHus: yBenuymMBaeTcs, Tak Kak He Bceraa TemMnepaTypHblil peXXnM COOTBETCTBYET NETHeN
dopme), a Takke BOEHHbIE Yalle HaXOAATCs B CbipbIX YCNOBUSIX UNW B Bofe. B noneBbix yCrnoBusix Takke pacnpocTpaHeHHbl MHEKLMOHHbIE U
rHOWMHbIe 3aboneBaHNs Nocne TpaBM (Hanpumep NocTTpaBMaTUYeCcKUii OCTEOMENUT - THOMHOE BOCMarieHne KocTel nocrne TpaBmbl), Tybepkynes,
OPBW, aHrvHa n gpyrue 3abonesaHus), Takke pacnpoCcTpaHeHbl B MOMEBbIX YCIOBUSIX, OCIOXHEHMEM NPU HUX, UK CONYTCTBYHOLLINM
3abonesaHneM, Unun nocrneacTBMEM MOXET ABNATLCS BO3HUKHOBEHNE HedpuTa. CTOUT 3aMeTUTb YTO B BOEHHOE BpeMsl, Takke Gonblue
BEPOSITHOCTb HE [ioNeYeHHbIX 3aboneBaHnn N UrTHOPMPOBaHMS NEPBOMPUYMH, TaK Kak conaatbl ANs BbINOMHEHUS CBOErO A0S0, MOryT ObITb
CKITOHHbI K NMpeHebpeXxmnTenbHOMY OTHOLLEHUIO K CBOEMY 3[00POBbI0 U (PU3NYECKOMY COCTOSIHMIO. DTO TaKKe MOXET CnocoBCTBOBATb YXYALIEHUO
COCTOSIHMSI U MOXET NPUBOANTL K HEPUTY.

2) OCHOBHbIMY PYHKLMSIMU NOYEK SBNSETCS BbIBOA BOAbI, TOKCMHOB U LLENAKOB U3 OpraHn3Ma, a Takke obmeH BellecTBamu C KPOBbO (BO BpeMsi
nepBbIX ABYX CTaaui anypesa: ynstpudukaumm n kaHanbuesomn peabcopbunn). Mpu HapyweHnn paboTbl NoYek, ¢ BonbLuen BEPOATHOCTbIO
BO3MOXHO HapyLLeHNe MOYEBbIOENEHNS, CKOPEE BCEro OHa CTaHET pexe U 13-3a HapyLUeHUs BbiBOA4A TOKCMHOB B MOY€E MOXET coaepXarbeca
BonbLUOe KONMMYECTBO TOKCMHOB 1 BenKkoB (BO3MOXHA NPOTEOHYpUs- 60nbLLIOe KONMYeCcTBO Genka B Moye), Tak Kak TOKCUHbI ByayT HakannmBaTbCcs
B Noykax u kposu. Boga 6yaer xyxxe BbIBOAUTbL U3 OpraHn3ma, B pe3ynsrate Yyero naumeHTbl 6yayT xxanoBaTbCsa Ha OTEKM, BO3MOXHa (aHacapka-
OTEKWN KOXM U NMOAKOXHOW KreTyaTku). N3-3a HapyLleHns obMeHa ¢ KpoBbio, BO3MOXHbI UISMEHEHWNS B apTepuansHOM AaBNeHUU, MHE KaXeTCs, YTo
OHO AOMKHO BbITb NOBLILEHHOE, TaK Kak He ByaeT pmnsTpauumn KpoBy B NoYkax. [Noykn Takke TeCHO CBsA3aHbl C paboTon 3HOAOKPUHHOW Xeresbl-
HaAMNOYEYHMKOB, NMPU HapYyLLUEHUN (PYHKLMOHANa novek, BO3MOXHO TakkKe HapyLLeHNe BblAeneHUs ropMOHOB HaZINMOYe4YHMKOB (Takux Kak 3CTPOreH,
NporecTepoH, agpeHanuH, HopagpeHanuH, MMHePanKkopTUKOUAbI, MIOKOKOPTUKOMAbI), HO 3TN HapyLLeHns He aBnsaTcsa 100% rapaHTnen
HapyLleHusa paboTbl Noyek, He 06a3aTenbHO ByayT BO3HMKATL U He dakT, YTo ByayT 3ameyeHsb!.

3) B mupHOe Bpems, y ntogen, Kotopble paboTatoT B XONOAHbIX YCITOBUSAX, HAaNpUMeEpP 3UMON Ha ynvuax unv B NpuMHUMNE NogBepratoTcs
nepeoxnaxgeHunto, NOBbILLEHHON BMAXXHOCTU (Hanpumep npu Yacton paboTte B BOAE MM B BONMOTUCTON MECTHOCTM), €CTb BEPOATHOCTb
3aboneBaHusa No4yek " OKoMHOro Hedpputa”.

4) OKOMHbIV HEPUT ABNSETCA XPOHUYECKUM 3aboneBaHneM, UMEET OCTpble CTaauK, U BNUSIET HA AanbHeNLY0 paboTy novek.
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KommeHTapumii:
OTBeT Ha 111 BONpoC HENOMHbIN. MHdeKUna SsBNSIeTCA MyCKOBbIM areHTOM (aHTUreHOM), Ha BHEAPEHME KOTOPOro BhlipabaTbiBalOTCA aHTUTENA U

dhopmumpyeTcs UMMYHHOE BocnarneHue. Kpome 3Toro, npu nepeoxnaxaeHny pedrieKTopHbINA Cria3m COCyA0B Novek U HapyLleHne KpoBOTOKa B
noykax. MeTabonumam B NopaXKeHHbIX TKAHSX 3aMeansieTcsl, BO3HMKAeT rmnokcusi, Tpombo3, Tpoduyeckune pacctporictea. OKOMHbIN HedbpuUT nmeet

OCTpOE Te4YeHNne, HO B OanbHENLLIEM MOXET nepe|7|T|/| B XPOHUYECKYIO CTaauto. 3aboneBaHune
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NcTopua oteBeToB

lWar Bpewms OewncrtBue CoctosiHue  bBannbl
1 15/02/24, Hauano Moka HeT
11:05 oTBeTa
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HenctBue CocTosiHue
CoxpaHeHo: 1) HecbpuT- 310 BocnanuTtenbHoe 3aboneBaHnsi NoYeK, ero npuYnHaMmm MoryT ctaTb OtBeTt
paHee nepeHeceHHble MHEKLMOHHbIE UM BOCNanuTenbHble 3aboneBaHuns, NnepeoxnaxaeHus, COXpaHeH

HaxoXxaeHue JoNnroe BpeMs B CbipbIX YCIOBUSIX. B BoeHHOe Bpems nioan Haxogswmecs B okonax
yalle NoaBep)KeHHbI NepeoxnaxaeHsam (BO3MOXHO B BECEHHEE BPEMS NPU CMEHE 3MMHETO
00MYyHOMPOBaHWS, Ha NeTHee, BEPOATHOCTb NepeoxnaxaeHnsi yBeNMYMBaETCS, Tak Kak He Bcerga
TemnepaTypHbIA PEXMM COOTBETCTBYET NETHEN hopMe), a Takke BOEHHbIE Yalle HaxoasaTcs B
CbIpbIX YCIOBUSIX U B Bofe. B noneBbix yCnoBusix Takke pacnpocTpaHeHHbl MHPEKUNOHHbIE U
rHOWMHble 3aboneBaHusa nocne Tpaem (Hanpumep NOCTTPaBMATUYECKUA OCTEOMENUT - THOMHOE
BOCMNaneHne KocTen nocrie Tpaembl), Ty6epkynes, OPBW, aHrvHa u gpyrne 3aboneBaHus, Takke
pacnpoCTpaHeHbl B NOMEBbLIX YCITOBUSIX, OCITOXKHEHUEM MPU HUX, NN CONYTCTBYOLLUM
3aboneBaHneM, UM NOCNEACTBUEM MOXET ABMATLCS BO3HUKHOBEHME HedpuTa. CTOUT 3aMeTUTb
YTO B BOEHHOE BpeMs, Takke 6onbLue BEPOSATHOCTb HE JoNeYeHHbIX 3aboneBaHni nnm
WUrHOPMPOBaHUSA NEPBOMPUYMH, TaK Kak congatbl A58 BbINOMHEHMS CBOErO A0Mro, MOryT ObiTb
CKITOHHbI K NpeHebpexnTenbHOMY OTHOLLEHMIO K CBOEMY 340POBbI0 U (PM3NYECKOMY COCTOSHUIO.
OTO Takke MOXET cnocobCTBOBATL YXYALUEHMUIO COCTOSHUS U MOXET NPUBOAUTL K HEPPUTY. 2)
OCHOBHbBIMY YHKLMSIMU NMOYEK SABNSAETCSA BbIBOA, BOAbI, TOKCMHOB W LLENAKOB N3 OpraHu3mMa, a
Takke 0OMeEH BellecTBaMu C KPOBbIO (BO BpeMs NepPBbIX ABYX CTaaui anypesa: yrnsTpudukaumm n
KaHanbueson peabcopbumm). Mpu HapyLweHn paboTbl MOYeK, C BOMbLUIEN BEPOSATHOCTbIO
BO3MOXHO HapyLleHe MOYEBbIAENEHMS, CKOPEee BCEro OHa CTAHET pexe 1 U3-3a HapyLLUeHUs
BblBOZa TOKCMHOB B MOYe MOXET cogepaTbcs 60nbLIOe KONMYecTBO TOKCUHOB 1 6eNKoB
(BO3MOXHa NPOTEOHYpUSA- BonbLUoe KONMYecTBO 6Genka B MOYe), Tak Kak TOKCUHbI ByayT
HakannmMBaTbCs B Noykax 1 kpoBu. Boga OyaeT xyxe BbIBOAUTb U3 OpraHn3ma, B pesyrsrate Yero
naumeHTbl ByayT XanoBaTbCs Ha OTEKM, BO3MOXHa (aHacapKka- OTEKMN KOXWU 1 MOOKOXHOM
Knetyatku). M13-3a HapyLleHnss obMeHa C KpOoBblO, BO3MOXHbI M3MEHEHMS B apTepuaribHOM
AaBIEHUN, MHE KaXXeTCS, YTO OHO AOIMKHO ObITb NOBLILLEHHOE, TaK Kak He Byaet dounstpaumm
KpoBWM B no4ykax. Moyvku Takke TECHO CBA3aHbl C paboTon SHOOKPUHHON XKenesbl- Ha4NO4Ye4YHUKOB,
NPV HapyLeHUN pyHKLMOHana novek, BO3MOXHO Takke HapyLLUeHNe BblaeneHnsi ropMOHOB
HaaNO4YeYHUKOB (TaKMX Kak 3CTPOreH, NPorecTepoH, agpeHanviH, HopagpeHarnuH,
MUHepParkopTUKOMUAbI, IMHOKOKOPTUKOUAbI), HO 9TK HapyLweHus He sBnstoTesa 100% rapaHTmen
HapyLeHnsa paboTbl NoYek, He ob6a3aTenbHO ByayT BO3HMKATb U He dakT, YTo ByayT 3amMedeHsbl. 3)
B MupHoe Bpewms, y niogewn, kKotopble paboTaroT B XONOAHbLIX YCNOBUSIX, Hanpumep 3MMon Ha
ynuuax unm B NpyHLmMNe NoaBeprarTcs NepeoxnaxaeHunto, NoBbILEHHOM BNaXXHOCTH (Hanpumep
npu Yyacton paboTe B BOAE MM B OONOTUCTOM MECTHOCTM), ECTb BEPOATHOCTb 3aboneBaHns noyek
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lar Bpewms DewncrtBue

" okonHoro Hedputa". 4) OKONHbIN HEPPUT ABNAETCS XPOHNYECKMM 3aboneBaHneM, UMeeT
OCTpble CTaauu, 1 BNNSET Ha AanbHenLwyo paboTy novek.

3 15/02/24, [NonbiTka 3aBepLueHa
13:56
4 23/02/24, OueHeHOo BpyYHYHO Ha 20 co criegyoLwmm KOMMEHTapUeEM:
12:06
5 8/03/24, OueHeHO Bpy4YHYHo Ha 17 co cneayrowmm kKomMmeHTapuem: OTBeT Ha 11 Bonpoc
12:21 HenosnHbIN. _ _NHbeKuna aBnseTca nycKkoBbIM areHTOM (aHTUreHoM), Ha BHeApeHue

KOTOporo BbipabaTbiBalOTCA aHTUTeNa u chopMmupyetTcs MMMyHHoe BocnaneHue. Kpome
3TOro, Npy NepeoxnaxaeHum ..
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Bonpoc 3
BbinonHeH

Bannos: 25 n3 25

3apaHue 3. 3a npasusbHbIl U paseepHymbili omeem 25 6asnnoe

CepaeyvHo-cocyancTble 3aboneBaHnst — 3710 rpynna 60ne3Hemn, yHOCALLMX eXXeqHEBHO OFPOMHOE KONMMYECTBO YErNoBEeYECKUX XU3HEN No BCEMY
mMupy. Mwemunyeckasn 6onesHb cepaua, MHapKTbl U MHCYIBTbI ABASAOTCA CaMbiMU YaCcTbiMU U ONacHbIMKM 6ONE3HAMM, NOBLILIAKLWNMU YPOBEHD
CMepTHOCTU HaceneHus. OgHMM 13 MeToA0B 00cnenoBaHNs cepala C Lenbio AMarHOCTUKM BO3MOXHbIX 3a60neBaHuin 1 OTKNOHEHWI B ero paboTe
sBnsieTca anekTpokapanorpadums (OKI).

Bonipocsl:

1. B 4em 3akntovaeTcs ocHoBa uccnegosaHus ¢ nomollbto IKI? Kakue napametpbl paboThl cepala MOXHO ONpeaennTb ¢ ee NoOMOLLbI? YTo
Henb3sa onpeaenuTb ¢ e€ NomoLLblo? MNepeuncnuTe, Kakme elle n3BecTHbl Bam metogbl nccnegosaHusa cepaua. Kakyto nHgopmaumio o paborte
cepaua nony4nT Bpay, HasHayasa 3T MeToabl UCCreaoBaHUNA?

2. Kakne anemMeHTbl NpOBOASILLEN CUCTEMBI cepaua 0603Ha4YeHbl Ha pucyHke undpamm 1-5?

3. OnuwwnTe, NpoBoAsLLY0 cucTemy cepaua. Kak npoxoauTt Bo30ykaeHue no cepauy?

4. Ha pucyHke anektpokapguorpamma (3KIN) B Hopme. bpagukapaus - 3amegneHve 4actoTbl CepAeyHbiX COKpaLleHUn MeHee, YeM 60 yaapos B
MUHYTY.
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M3 4x npegcTaBneHHbIX OTBETOB BbibepuTe, Kakoe nameHeHue To4Ho noaesutces Ha OKIM nauneHTa ¢ 6pagvkapanen?
1 - ymeHbLUEeHME BbICOTbI R-3ybua

2 - vHTepBan RR yBenuymeaetcs

3 - paccTosHune mexay 3ybuamm P u T ymeHbLLaeTcs

4 - yBernuyeHHbIn nHTepsan PQ

5. Ha gvcnaHcepusauumio npuLlen naumeHT, KoTopoMy Bpay HasHaumn K™ B COCTOSAHUM MOKOA U nocrie Pusanyeckon Harpysku. Y naumeHTa
pacctosiHme R-R Ha JKI B nokoe 0,6 cek, nocne punandeckom Harpyskm 0,4 Cek, MMHYTHbI 0ObEM KPOBM B NMOKOE 6 11, Nocre Harpysku 18 .
PaccunTante Ha CKOMbKO M3MEHUICH YOapHbIA CUCTONMYECKUIA OOBEM KPOBM, pe3ynbTaT yKaxute B M.

1) AnekTpokapaorpamMmma OCHOBLIBAETCS Ha (OMKCUPOBAHME 3MEKTPUYECKMX MMMYIIbCOB, KOTOPbIE BO3HUKAKOT B CEpALE U NPUBOANAT K €ro
COKpaLLEHMIO.

C ero nomoLLb MOXHO onpefenuTb YacToTy CepAeyHbIX COKpaLLEeHUn, X cuny, a Takke nobble U3MEHEHNs CBA3aHHbIe C HapyLUEeHUSIMU
BO3HWKHOBEHMS UMMYNbCOB U COKPALLEHNAMN cepaua, USMEHEHUAMN PU3NONOTrNYEeCcKon akTMBHOCTU cepaua. C NOMOLLbIO 3reKTpoKkapanorpaMmmel
MOXHO BbISIBUTb Takue 3aboneBaHus, Kak bpagvnkapams (CnvwKoM peakue cepaedHble CoKpalleHus), Taxmkapaus (CrnLWKOM YacTble CepaeyHble
COKpaLLeHus), apuTMusa (HeperynspHble cepaeyHble cokpalleHus). Bo BpeMs KpuTuyeckoro coctosHus naumeHTa, annapat K moxet
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nokasbiBaTb PUOPMASALMIO (CIIULLKOM YacToe N HepaBHOMEPHOE COKpaLlleHWe Npeacepani Nnm XenygodkoB), a Takke accecTonuto (oTcyTcTane
cepaeyHon aktmeHocth). OgHako ¢ nomolbio KT Henb3sa onpegennTb pasMmepsl cepaua, COCTOSHME KanaHoB 1 COCYA0B, AN1S 3TOro Yalle BCero
NPOBOASAT CKAHUPOBAHWUS, HaNnPUMep KOMMbIOTEPHYHO TOMOrpadunio, MarHUTHO-PE3OHAHCHYIO TOMOrpaduio Unu yrnsTpasByKoBOE UCCNedoBaHMe.
OHun nomoraroT onpegennTb COCTOSIHUE CEPAEYHON MbILLLM, HANn4mMe B HEW ONyXOnen Ui Kaknx-nmbo Mopdorormyeckmx nsmeHennn. [ns
onpeaerneHnsa CoCTOsIHUA COCYA0B Bpay Takke MOXET Ha3HayaTb yNbTpa3ByKOBOE uccrnegoBaHue. [Ana onpeaeneHuns paboTel cepalua B pasHblx
YCIOBUSX, C KOTOPbIMU YENTOBEK BCTPEYAETCS BO BPEMSA CBOV MOBCELHEBHOW XU3HWU, NPOBOANUTCHA NUCCNEA0BaHMNE- CYTOUYHbIA MOHUTOPUHT. OTO
nccnefoBaHve U3mMepseT pasnuyHble nokasatenu, oTcnexmnsaeT paboTy cepaua npu BoinonHeHne 6a3oBbixX AeNCTBUR, paboTe, XoxaeHue no
necTHuLe, BO BpeMs cHa. Takke eCTb cepAeydHble 3aboneBaHnsi CBA3aHHbIE C UIBMEHEHNEM apTepuanbHOro AasneHns (3To cuna ¢ KOTOpour KpPOoBb
OaBUT Ha CTEHKMN COCY0B BO BPEMSI CUCTOSbI XKeNnyao4KoB (MakcMmarnbHOe apTepuarnbHoe AaBreHne) n guactonsl (MMHUManbHOE apTepuanbHoe
AaBrieHne)), X BbISIBNSAIOT NPy NOMOLLM U3MEPEHUSA apTepuanbHOro aBneHus, KOTopoe N3MepSoT C MOMOLLbIO TOHOMETpa. BeigenstoT 2 Tuna
3aboneBaHU: rMNePTOHUA- NOBLILLEHHOE apTepuanbHOe AaBrieHNe U TMNOTOHUSA- NMOHMXKEHHOE apTepuarnbHoe AaBreHune.

2) Ha pucyHke nsobpaxeHa nposogsilas cuctema cepgua. Cepaue 3710 aBTOHOMHbIM OpraH, CrnocobHbI C MOMOLLbIO CreumanbHbIX KNeTok
co3gaBaTb CBOM MMMYNbC, AN NogaepaHusa paboTtbl 1 cokpaweHus. Lindpon 1 o6o3HaveH CruHyco-npeacepaeyHbin yaen (no-gpyromy oH
Ha3bIBAETCHA CUHYCOAaTpPUarnbHbIN Y3€er), B HEM BO3HMKAET UMIMYSbC, MOTOM OH MAET B CreayoLWmni y3en 0603Ha4YeHHbIN unudpon 2- 3To NpeacepaHo-
XenyaoovkoBbIn y3en (Mo-ApYroMy OH Ha3bIBaeTCs aTPUOBEHTUKYIISAPHbLIN y3en). U3 Hero nmnyrnbc naeT no Hoxke Mca (uudpa 3 Ha puUCyHke) ,
KOTOPbIV pacxoguTcs Ha 2 ny4ka (4To6bl MMNYNbC LWen K ABYM XenygoykaMm NpaBoMy v NeBoMy)- OHM 0603Ha4YeHbl LMAPOK 4, Ha KOHLLAX KOTOPbIX
HaxoasTca BorokHa [NypkunHbe (nog undpon 5) , KoTopble nepeaaroT MMNYNbC B XXenyaoyky, Bbi3biBas MX COKpaLLeHUs (Tak Kak cepaue 370 MbILLa,
a rmaBHbIM CBOMCTBOM MbILLEYHON TKaHU ABMSieTCS BO3OYANUMOCTb, TO €CTb BO3HUKHOBEHNE OTBETHOM peakunn (CoKpalleHUs) B OTBET Ha AeNCTBUSA
pasgpaxuTtens (MMmnynbca))

3) Mimnynbc BO3HMKAET B KNleTKax CUHYCOoaTpUanbHOro y3na, NoTOM OH UAET A0 aTPMOBEHTUKYISIPHOIO y3na, 3aTem Mo HoXkam 1 nyykam Mica oo
BOJIOKOH lMypKMHbE, a BOrokHa obecrneynBatoT nepeaady MMMyrbca B XXenyqo4ku 1 X COKpalleHUe, YTo No-ApyroMy HasbiBaeTCs CUCTONOWN
)Keny[o4KoB, B pesyrnbraTte KOTOPOM KPOBb NomnagaeT B apTepum.

4) Ecnu kpaTKo onucbiBaTh, YTO NokasbiBaloT pasHble YacTu OKI, To: 3ybel, P COOTBETCTBYET NMPOXOXAEHMIO MMMYNbCa OT CUHYCO-Npeacepae4Horo
y3na K npegcepaHo-XenyaodkoBomy, MHTepsarn PQ nokasbiBaeT NpoxoxaeHne nMmnynsca no nydkam mca, komnnekc QRS oTBevaeT 3a
COKpalLleHne XenyaoyKoB, Ha nHTepBan ST-NpMxoguTcsa NUK cokpalleHns, a 3ybel T nokasbiBaeT obLyyto anactony (paccnabneHne cepaeyHomn
MbILLLLbI 1 BOCCTAHOBEHUe TkaHu). Paktndeckn SKI oTpaxkaeT BeCTb CEPAEYHbIN LMK, BMECTE C MMMYynbcamMu Gnarogaps, KOTOpbIM OH MAET.

Epap,leap,qMﬂ- 9TO 3amMeanieHne 4acTtoThbl cepaeYHbIX COKpaLLI,eHVIVI, a 3HauuT Ha JKI 6y,1:|,eT yBENMNYNBATLCA NHTEPBAl RR (VIHTepBaJ'I OT OgHOro
COKpaLwieHuna oo ,El,pyFOFO), TaK KaK CoKpalleHns 6yﬂ,yT pexe nHrteppan 6y,1:|,eT oonbLue. Bnarop,apﬂ 3TOMY USMEHEHUIO C NMOMOLLbHO
ANEeKTpoKapanorpaMmmMmbl MOXXHO onpenennTb Hann4mne y naumeHTa 6paum<app,v||/|.

5) YoapHbin (CMCTONMYECKMIn) 06beM KPOBM - 9TO 06bEM KPOBM, KOTOPbI cepaLe HanpasnsieT B apTepun BO BpeEMS OQHOIOo Lmkria MuHyTHbIN
00bem 3TO 0ObEM KpOBM HanpaensgemMon cepauem B apTepun 3a ogHy MUHYTY. VI3BECTHO YTO YacToTa COKpaLLEHUIN B COCTOSIHUM NOKOoS 0,6 CEKyHA,
B OAHOM MUHYTe 60 CeKyH[, 3Ha4uT 3a MUHYTY cepaue cokpallaeT: 60:0,6=100 pas (npoucxogut 100 cepaeyHbIX LMKITOB)
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Mpn TOM 4TO yaapHbIN 06bEM OCTAETCA OAMHAKOBLIM B COCTOSAHME MOKOS, MOXHO MOCYUTaTb €ro, pasfneninB MUHYTHbIN 06beM KpOBW Ha
KONMNYEeCTBO COKpaLLeHMI (3a KOTOpbIN 3TOT 06beM Obln A4oCTUrHYT). [1ns yao6cTBa BbIMMCIIEHUIN YYTEM, YTO B 6 nnTpax 6000 mn: 6000:100=60 mn
3a 0 HO CcoKpaLleHue. Takon Bbll CUCTONMYECKMIA OOBbEM B COCTOSIHMM NMOKOS.

AHaNoOrM4YHO BbIYMCITMM KOSIMYECTBO COKpAaLLEHUA cepaua 3a MUHYTY Npu omsndeckon Harpyske: 60:0,4=150 pas
Tenepb BbIMUCINM CUCTONNYECKMIA 00BbeM Npu dunsndeckom Harpyskm (B 18 nutpa 18000 mn): 18000:150=120 mn

B cocTosiHMM nokosi cuctonuyeckmn obbem paseH 60 mn, a npy omandeckomn Harpy3sku 120 mn. To ecTb OH yBenu4uunica Ha 120-60=60 mn, unu B
120:60=2 pasza. O6beM nameHuncs Ha 60 MN UM MOXHO cKasaTb, YTO OH YBENMYUIICH B 2 pasa.

KommeHTapuit:
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NcTopua oteBeToB

lWar Bpewms OewncrtBue CoctosiHue  bannbl
1 15/02/24, Havano Moka HeT
11:05 oTBeTa
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lar Bpewms DewncrtBue CoctosiHue bBannbl
2 15/02/24,  CoxpaHeHo: 1) dnekTpokapaMorpaMma OCHOBLIBAETCS Ha (PUKCUPOBaAHME 3NEKTPUYECKMNX OTBer
13:56 MMMYMbCOB, KOTOPbIE BO3HUKAKOT B cepaLe 1 NpMBOSAT K ero cokpaleHuto. C ero noMmoLbto coxpaHeH

MOXHO OonpeaennTb YacToTy CepAeyHbIX COKpaLLEHUI, X CUMYy, a Takke Niobble uaMeHeHns
CBSAA3@aHHbIE C HapyLUEeHUSAMW BO3HUKHOBEHMS UMMNYNbCOB M COKPALLEHNAMN cepaua, U3MEHEHNAMU
dun3nonormyeckom akTMBHOCTU cepaua. C NOMOLLbIO 3NEKTpoKapANorpaMmMbl MOXHO BbISIBUTb
Takve 3aboneBaHus, kak bpagnkapamsa (CNULWKOM peakme cepaedHble CoKpalleHus), Taxmkapans
(cnuwikom YacTble cepaeyHble COKpaLLeHUs), apuTMus (HeperynspHble cepaeyHble COKpaLLeHNs).
Bo Bpemsi KpUTMYECKOro COCTosiHMSA naumeHTa, annapat OKIT MoXeT nokasbiBaTb Mbpmnsaumto
(CnnLWKOM YacToe N HepaBHOMEPHOE COKpaLLeHWe Npeacepanin Unv XXenyaodkon), a Takke
accectonuio (OTCyTCTBME cepaedHon akTuBHocTn). OgHako ¢ nomolbio K Henb3sa onpeaenvTb
pasmepbl cepaLa, COCTOSHME KianaHoB 1 COCYAO0B, A5 9TOro Yalle Bcero npoBogaT
CKaHMPOBaHUS, HAaNPUMEP KOMMbIOTEPHYIO TOMOrpadunto, MarHUTHO-PE3OHAHCHY ToMorpaduio
UNn ynetTpasBykoBoe nccnegosaHne. OHM NOMoraroT onpeaennTb COCTOSHUE CepAEYHON MbILLLM,
Hanuune B HEM OMyXOren NN Kaknx-nmbo Mopdonornyeckmx nameHeHnn. [ins onpegeneHns
COCTOSIHNS COCY0B Bpady Takke MOXET Ha3HavaTb yrnbTpa3ByKOBOE UccnenoBanHue. [ns
onpegeneHus paboTbl cepaua B pasHbiX YCIIOBUSX, C KOTOPbIMU YENOBEK BCTPEYaeTCs BO BpeMs
CBOW NOBCEOHEBHOW XXMN3HW, MPOBOAMTCS UCCrEeLOBaHNE- CYTOUHbIA MOHUTOPUHT. OTO
nccrnegoBaHve U3MepseT pasnuyHble nokasarenu, oTcnexmsaeT paboTy cepaua npu BblNOMHEHWE
0a3oBbIX AENCTBUI, paboTe, XOXKAEHME MO NECTHULE, BO BPEMSA CHA. Takke eCTb CEPAEYHbIe
3aboneBaHna CBA3aHHbIE C UBMEHEHMEM apTepUanbHOro AaBneHns (3To cuna ¢ KOTOPOW KPOBb
OaBUT Ha CTEHKM COCYL0B BO BPEMS CUCTONbI XKenyaovkoB (MakcMManbHoe apTepuarnbHoe
AaBreHne) n gnacTonsl (MMHUMaNbHOE apTepuanbHOE AaBrEeHME)), UX BbISABASKOT NPY MOMOLLN
N3MepeHns apTepuanbHOro AaBneHns, KOTopoe N3MePSIOT C MOMOLLbI0 TOHOMeTpa. BolgensioT 2
Tuna 3aboneBaHnn: IMNepPTOHUSA- NOBbILLEHHOE apTepuansHoe AaBreHne 1 rmMnoToHUS-
MOHWXEHHOE apTepuanbHoe AasnexHne. 2) Ha pucyHke nsobpaxeHa npoBoasiiasa cucrema
cepaua. Cepaue 3To aBTOHOMHbIM OpraH, CoCOOHbI C MOMOLLbIO CrielnarnbHbIX KNeTOK co3naBaTh
CBOW UMMNYNbC, ANs nogaepXaHusa paboTbl n cokpalleHus. Lindpon 1 0603Ha4YeH CUHYCO-
npeacepaeYHbIn y3en (No-4pyromy OH HasblBaeTCA CUHYcoaTpuarbHbIi y3en), B HEM BO3HUKaeT
NUMMyrbC, MOTOM OH UAET B CreayoLnin y3en 0603Ha4YeHHbIN Lnudpon 2- 3To NpeacepaHo-
XKernyaovKkoBbIv y3en (No-gpyroMy OH Ha3blBAeTCSl aTPUOBEHTUKYIAPHbIN y3en). I3 Hero umnynbsc
naet no Hoxke Mica (unpa 3 Ha PUCYHKE) , KOTOPbIN pacxoguTcs Ha 2 nyyvka (UTobbl MMAYNbC
Len K ABYM Xenygo4vkaM npaBoMy 1 JIEBOMY)- OHU 0603HAYEHbI LMAPON 4, Ha KOHLIAX KOTOPbIX
HaxogaTcsa BorokHa NypkuHbe (nog umdpon 5) , koTopble nepenarT UMMYIbC B XKENYA0UKH,
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BbI3blBas UX COKpaLLeHNs (Tak Kak cepaue 370 MbILLa, a rMaBHbIM CBOMCTBOM MbILLIEYHOW TKaHU
aBnsieTca Bo30yaMMOCTb, TO €CTb BO3HUKHOBEHME OTBETHOWN peakuumn (COKpaLleHu1s) B OTBET Ha
aencteusa pasgpaxutens (umnynbsca)) 3) mMnynbc BO3HMKaET B KMeTKax CUHycoaTpuanbHOro
y3na, NoTOM OH MAET A0 aTPUOBEHTUKYIISIPHOMO y3na, 3aTeM No HoXKam 1 nyykam 'Mca Jo BONOKOH
MypknHbe, a BoNokHa obecneymBatoT nepegady MMnyrnbca B Xenyaoukn 1 Mx CoKpalleHue, 4To no-
OpYyromMy HasblBaeTCs CUCTONOW XeryAo4KOB, B pesyribrate KOTOPOW KpOBb NornagaeT B aptepuu. 4)
Ecnun kpaTko onucbiBaTh, YTO NokasbiBatoT pasHble Yactu OKI, To: 3ybel, P cooTBeTCTBYET
NPOXOXOEHUIO UMMYTbCa OT CUHYCO-NMPeaCcepAEYHOro y3na K npeacepaHo-Xenygo4ukoBoMY,
nHTepBan PQ nokasbiBaeT NpoxXoxaeHue umnynbca no nyykam mca, komnnekc QRS oTBevaeT 3a
COKpaLLeHUne XenygoykoB, Ha nHTepsan ST-NpuxoanTcs MUK cokpalleHus, a 3ybew, T nokasbiBaeT
obwyto gmacrtony (paccnabneHvne cepageyvyHon MblLLbl M BOCCTaHOBREeHME TkaHm). aktnyeckn K
OTpaXkaeT BECTb CepAEYHbIN LMK, BMECTE C MMMynbcamMu 6narogaps, KOTOpbiM OH MAET.
Bpagvkapgusa- aTo 3ameaneHne 4YacToTbl CepAedHbIX COKpaLLeHun, a 3HaumT Ha QKT Byget
yBenumuueatbcs UHTepBan RR (MHTepBan OT O4HOIo COKpaLLeHUsa 40 OPYroro), Tak Kak cCokpalleHns
OyoyT pexe nHtepsan dyget 6onblue. bnarogaps 3ToMy M3MEHEHUIO C MOMOLLbHO
3MNeKTpoKapAMorpamMmMbl MOXHO OnNpeaenvTb Hanvune y naumeHTa 6paavkapann. 5) YoapHbin
(cucTonumyeckun) o6bEM KpOBU - 3TO 06BEM KPOBU, KOTOPbIV cepaue HanpasrsieT B apTepun BO
BpeMsi 04HOro uukna MuHyTHbIM 06beM 3TO 06bEM KPOBM HanpaBnseMon CepaLeM B apTepun 3a
OLHY MUHYTY. /I3BECTHO YTO YacToTa COKpaLLEeHWUA B COCTOAHUN NOKOS 0,6 CeKyHA, B OOHOW MUHYTE
60 cekyH, 3HauuT 3a MUHYTY cepaue cokpallaeT: 60:0,6=100 pa3s (nponcxoant 100 cepaeyHbIX
unknos) Mpu Tom YTO yaapHbIN 06beM OCTaeTCs OANHAKOBBIM B COCTOSIHUE MOKOS, MOXHO
nocunTaTb €ro, pasfaenvB MUHYTHbIA OOBbEM KPOBU Ha KONMYECTBO COKpaLLEHN (3a KOTOPbI 3TOT
o6bem 6bin gocTUrHyT). Ana yaobcTea BbIYMCNEHUIA YYTEM, YTO B 6 nuTpax 6000 mn: 6000:100=60
M5 3a 0QHO cokpalleHue. Takon Bbin CUCTONNYECKUIA OO bEM B COCTOSIHMM MOKOS.. AHANOrnM4yHo
BbIYMCITM KOSIMYECTBO COKpaLLEeHWn cepaua 3a MUHYTY npu domsmnyeckon Harpyske: 60:0,4=150 pas
Tenepb BbIYUCAMM CUCTONMYECKMI 00beM nNpu dusndeckom Harpyskm (B 18 nutpa 18000 mn):
18000:150=120 mn1 B COCTOSIHUM NOKOSI CUCTONNYECKUIA 0ObeM paBeH 60 Mrl, a Npy PU3NYHECKON
Harpy3ku 120 mn. To ecTb OH yBenuuuncs Ha 120-60=60 mn, unu B 120:60=2 pa3za. O6bem
N3MeHUnIca Ha 60 MIT UM MOXHO CKasaTb, YTO OH yBenuuurca B 2 pasa.

3 15/02/24, lNonbiTka 3aBepLUeHa BbinonHeH
13:56
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lar Bpewms DewncTtBue CoctosiHue bBannbl
4 8/03/24, OueHeHO BpYyYHYHO Ha 25 co crneayrowmmM KOMMEHTapUeM: BbinonHeH 25
12:26
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Bonpoc 4
BbinonHeH

Bannos: 5u3 5

3apaHue 4. 3a npasunbHbIl omeem 5 6arnnos

Kaxxgasa 60nesHb 1 cuMnToM MMET CBOE odnumanbHoe (T.e. NpUHATOE BONbLUMHCTBOM Bpayen 1 3anncaHHoe B CnpaBoYvHUKax) Ha3saHue. OgHako
C ounumanbHbIMU Ha3BaHMAMM (3a4acTy0 HapaBHE C HUMMW) CyLLIECTBYHOT 0Opa3Hble, MeTachopryeckme Ha3BaHUS TEX UINN UHbIX NATONOMIA.
MpeanoxuTe cBOE Meanko-buonornyeckoe obbsAcHeHNe cnegytowlen metacdope, 06pasHOMY BbipaXXeHU0, NPUMEHSIEMOMY B MeAULNHE,
dmsmnonormumn n aHatomun. Kak Bbl 3HaeTe, NOnNuUMbl — 3TO CTaAMs B XXM3HEHHOM LMKNE CTPEKAILLMX XUBOTHbIX. [1peanoxunte cBOE Meamko-
ouonornyeckoe obbACHEHNE 3TON MeTadope.

1. NMonunamu B MeAMUMHE Ha3blBaOTCHA HAPOCTbI (MHOMAA FHOWHbLIE) B pafioHe HOCa W CITM3MCTOM 00O0M0YKN

2. A cunTalo, YTO MX TaK Ha3bIBAKOT, TAK KAk OHWM NMOXOXW Ha BHELUHWA BUA CTpeKakLlero XmBoTHOro Ha cragmn nonuna. Bo BpeM4A 3TON cTagun
XUBOTHOE BEOET I'IpI/IerI'IJ'IeHHbIIZ o6pa3 XN3HU, Yallle BCero Ha Koparnax, 3ta ctagmda uMeeT UMIMNHOPUYECKYHO UM OKPYTNyro (bopMy. Hap00TbI
Ha3blBaeMble nonmnamMmm O4eHb NOXOXN BHELLHE Ha 3Ty CTaauto, NO3TOMY UX TaK Ha3bIiBatkoT.
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KommeHTapuit:
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NcTopua oteBeToB

lWar Bpewms OencrtBue

|=—

15/02/24, Ha4ano

11:05
2 15/02/24, CoxpaHeHo: 1. NMonunamn B MeauUnHe Ha3blBatOTCS HAPOCTLI (MHOrAa rHOMHbIE) B paioHe Hoca r
13:56 CNN3NCTOoN 000MNMoYKM 2. A cuMTalo, YTO UX Tak Ha3bIBaIOT, TakK Kak OHW MOXOXW Ha BHELLHUI BUA
CTpeKaloLLero XnBOTHOrO Ha cTagunmn nonuna. Bo Bpems aTon cTagnm XXMBOTHOE BeaeT
NPUKPENeHHbI 00pas XM3HK, Yalle BCEro Ha koparnax, 3Ta CTagusi UMeEET LMIMHOPUYECKYH UIn
oKpyrmnyto popmy. HapocTbl HasbiBaeMble NonunamMm o4eHb NOXOXM BHELLHE Ha 3Ty CTaguio,
NO3TOMY MX TaK Ha3blBatoT.
3 15/02/24, MonbITka 3aBepLUeHa
13:56
4 26/02/24, OueHeHO BpPY4HYIO Ha 5 co cnegyrowmmMm KOMMEHTapueMm:
1612
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CocTosiHue

[loka HeT
oTBeTa

OTtBeT
COXpaHeH

BbinonHeH

BbinonHeH

Bannbl
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Bonpoc 5
BbinonHeH

Bannos: 10 n3 10

3apaHue 5. 3a npasusnbHeil omeem 10 barinos

MpvHUMA, Nony4eHns n3obpaxeHus npu
MarHUTHO-pPEe30HaHCHOW ToMorpadunn
(MPT) cocTouT B TOM, YTO pasfnyHble
opraHbl UM TKaHW BHYTPH
4efloBEeYECKOro Tena MMerT pasHoe
KONM4eCTBO MOMEKYN BOAbI, @ 3HAYUT U
pearnpyroT Ha 3NeKTPOMarHUTHbIE BOSHbI
C pa3HOW CKOPOCThIO.

B ocHoBe MeTofa KOMMNbIOTEPHON
Tomorpadun (KT) nexuTt gencreme
PEHTreHOBCKUX Ny4ein. MeTtog oCHOBaH Ha
N3MEPEHUMN U CITOXKHON KOMMbIOTEPHOMN
0bpaboTke pasHOCTN ocnabneHns
PEHTTEHOBCKOIO U3NyYeHns pasnmnyHbIMm
NO NMMOTHOCTU TKaHAMMW.

1. icnonb3ya 3Ty 3HaHWs onpegenuTe ¢
NMOMOLLbIO KaKOro MeToa nosny4yeHbl
n3obparkeHns PpyKTOB 1 OBOLLEN.

2. Kakne meguUmMHCKMe nokasaHus K
NCMorb30BaH1Io 3TOro MeToaa Bebl
MOXETe Ha3BaTb?

3. Kakne gpyKTbl 1 OBOLLM Bbl BUAUTE?
[locTaTo4yHO Ha3BaTb TPW.

https://etest.spbu.ru/moodle/mod/quiz/review.php?attempt=193051

24/32



09.04.2024, 21:45 2023 - MeagunumHa 10-11 knaccol (douHan): NPoCMOTpP MONbITKM

1) MeTog komnbtoTepHon Tomorpadumn (KT) nydee nokasbiBaeT MAOTHbIE TKAHW, HANPUMEP KOCTHbIE CTPYKTYpPbI, B TO BPEMS KAk MarHUTHO-
pe3oHaHcHada Tomorpadus (MPT) chopmupyeT nyyiiee nsobpaxeHne MArknx TkaHen (HanorHEHHbIX Bogon). PpyKTbl M OBOLLM COCTOAT U3 MSATKUX
TKaHeW U HamnomHEeHbl XUAKOCTSAMM, B TOM YMCe BOAOW, TBEPAbIMU CTPYKTYpPaMU B HUX SBASKOTCA KOCTOYKW. Ha pyCcyHKe 04eHb XOpOLLO BUAHbI

MSArKMEe CTPYKTYpPbl HANOMHEHHbIE BOAOW, 3TO XOPOLLO BUAHO MO n3obpaxeHuio Tomara. Noatomy 5 Mory NnpeanonoXuTb, YTO AaHHble N306paxeHns
ObINKN NONyYeHbl C NOMOLLIBIO MarHUTHO-pe30HaHCHoOW Tomorpadum (MPT).

2) 3T metoabl MOTyT ObITb MCMOMNb30BaHbI Ona gnarHoCTuKM pasmMepoB U NOJoXeHUA OI'IyXOHGVI MM NHOPOAHbIX NPeAMETOB, N3MEHEHUN B
CTPYKTYype uUnm norioXxXeHnnm BHyTpeHHUX opraHoB n KOCTEWN, HAaNN4nn XUOKOCTEN B KaKuUX-nmbo opraHax unmn nonocTn Tena. Takxke ¢ nomoubio KT
MOX>XHO AOBOJ1IbHO TOYHO onpenennTb COCTOAHUE NMETKUX, |/|306pa>KeH|/|s:| nony4yarTca 4YeTye, HeM Ha peHTreHe, Tak Kak Jiydm npoxogAat He

neprneHanKysapHo, a No cnupany u n3obpakeHnst Noy4aeTCs C pasHbIX PaKypCcoB, B pe3yrnbraTe Yero He BO3HMKAET HanoxeHne bornee nioTHON
(koCcTHOM TKaHK), Ha Bonee MArKyto (NEeroYHyto)

3) Ha pucyHke 51 BuXy nsobpaxkeHne nommaopa, YeCHOKa, AblHK, KNyOHMKN 1 Gpokonnm
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KommeHTapumii:
MPT BbI6paHO NpaBuKbHO, O4YEHb XOpoLlee 0b6bsiCHeEHME AaHo npu 3ToM. icnonb3oBaHne KT B 0TBETE Ha BTOPOW BONPOC MOXHO BbIfNo U He
npvBoAnTb. [bIHA Ha n306pakeHnn OTCyTCTBYET, OCTarnbHble (PPYKTbl M OBOLLM YBUAENMW NPABUITbHO. OTBET C XOpOLMM 060CHOBaHNEM.
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NcTopua oteBeToB

lWar Bpewms

|=—

15/02/24,
11:05

IN)

15/02/24,
13:56

(98]

15/02/24,
13:56

4 23/02/24,
20:30

Oencrteue CocTosiHue
Havano Moka HeT
oTBeTa
CoxpaHeHo: 1) MeTog komnbroTepHon Tomorpadum (KT) nydilee nokasbiBaeT MrOTHbIE TKaHW, OTtser
Hanpumep KOCTHbIE CTPYKTYpPbI, B TO BPEMS KaK MarHUTHO-pe3oHaHcHas Tomorpadgus (MPT) COXpaHeH

dopMUMpYET nyuLlee n3obpakeHne MArkux TkaHen (HanomnHeHHbIX BO4oM). PpyKTbl 1 OBOLLM
COCTOSAT U3 MATKUX TKAHEN N HanomnHeHbI XXMOKOCTAMW, B TOM Yncne BoAon, TBepabiMu
CTPYKTYpaMm B HUX SIBMSIFOTCSI KOCTOYKW. Ha pyCyHKe 04eHb XOPOLLIO BUAHBI MATKME CTPYKTYpbI
HanNOSTHEHHbIe BOAON, 3TO XOPOLLO BUAHO NO n3obpaxeHuto Tomata. [oatomy g mory
NpPeanonoXuTb, YTO AaHHble N306paxkeHns Gbiy NonyyYeHbl C MOMOLLLIO MarHUTHO-PE30HAHCHOM
Tomorpacmm (MPT). 2) 3Tn meToAbl MOryT ObiTb MCMOMb30BaHbI ANS ANArHOCTMKN pa3mMepoB r
MONOXXEHUS OMyxonen UM MHOPOAHbIX NPEAMETOB, UIBMEHEHWUI B CTPYKTYPE UM MONOXEHNN
BHYTPEHHUX OPraHOB M KOCTEN, HANMYMM XNOKOCTEN B KakMX-nNmbo opraHax Ui nonocTu Tena.
Takke ¢ nomoLLbto KT MOXHO AOBOMbHO TOYHO ONPEAENnnTb COCTOSIHNE NErknX, M300pakeHuns
nony4arTcs YeTye, YEM Ha PEHTIEHe, TaK Kak Jyun NpoxoaaT He NeprneHanKynsapHo, a no cnupanu
N N3006paxkeHns Nony4aeTcs C pasHbIX PaKypCcoB, B pe3yrnbTate Yero He BO3HMKAET HanoxeHme
©onee nnoTHoM (KOCTHOWM TKaHu), Ha Gonee mMArkyro (NierovHyto) 3) Ha pucyHke s BuxXy
n3o06paxeHne nommnaopa, YeCHoKa, AblHW, KNyOHMKK 1 Bpokonnn

MonbITka 3aBepLUeHa BbinonHeH

OueHeHo Bpy4Hyto Ha 10 co cneayrowmm kommeHTapmem: MPT BbiOpaHo npaBuibHO, 0O4eHb  BbinonHeH
xopowee o6bsiCHeHMe aaHo npu 3ToM. Ucnonb3oBaHue KT B oTBeTe Ha BTOPOW BONpPOC

MOXXHO ObISIO U HEe NPUBOAUTL. [lbIHA Ha N306paKeHUU OTCYTCTBYET, OCTalibHbIe (PPYKThbI U

OBOLUM ...
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Bonpoc 6
BbinonHeH

Bannos: 8 n3 20

3apaHue 6. 3a npasusbHbIl U paseepHymsbil omeem 20 basinoe

N3BeCcTHO, 4TO NpeacTaBMTENN KNTOOOPAa3HbIX MOryT OCTaBaTbCs Nof BoAon 6e3 razaoobmMeHa mexay NnerkMmmn n atMocqepomn OT HECKONMbKUX MUHYT
0o 1,5 — 2 yacos.

Bonpoc: Kakne mopdonoruyeckue, pusmonornyeckme n Guoxmmmyeckne mexaHmamMmbl agantaumm no3BonsoT UM Tak 4onro obxoantbesn 6e3
Kncnopoaa aTMocdepHoro Bosayxa?

1) Kutoo6pasHble 3TO NMpeacTaBUTeNu Knacca MekonuraloLLme, eMy XxapakTepHo 4X KamepHoe ceppLe C NeperopoaKoi, OHY SIBMSKTCS aspobamu
(TO ecTb ANsi SHEepreTMYeckoro obMeHa HeoBX0AMM KMUCNopoa), a Takke B OTNNYME OT APYrMX BOAHBIX XUBOTHBIX, Y KUTOB HET abp, OHU UMEIOT

nerkue, YTo 03Ha4aeT, YTo OHM He MOTyT NonyYaTb KUCNOPOA M3 BOALI, ANt TOrO YTOObI AblaTh MM Ha4o BCNMbiBaTb HA MOBEPXHOCTL U NonyyaTb
aTMOCepHbI BO3OyX.

2) Kntbl 3BOMOLMOHHO MPUCNOCOOUANCH K 3a4ePXKKe AbIXaHUS U HAaXOXOEeHWUI0 Nod Bogor 6e3 rasoobmeHa mexay nerkumm n atMmocqepHbIm
BO34yxoM. To ecTb, Haxo4saChb No4d BOAOW, KAT HE MOJSTy4YaeT HOBbIN KACITOPOA U NMOMb3yeTcsl TEM, KOTOPbIN Habparn Haxo4siCb Ha MOBEPXHOCTM.

3) 310 BO3MOXHO, Gnarogapsi HECKONbKUM dhakTopam:

- Y KUTOB XOPOLUO pa3BuUTbl NIerkne " abiXateribHble NyTU, OHU CMOCOGHBI Ha6VIpaTb ©onbLIOe KONMYeCTBO BO3ayXa N COXPaHATb €ro B JIErknx
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- poTOBas NOMOCTb HE NepeceKkaeTcs C AblXxaTeNbHbIMU NYTAMWU U NErKUMKU, NOITOMY HE BO3MOXHO NonagaHue BOAbl B Nerkue npu ynotpebnexHve
nULLA

- TOT (haKT YTO POTOBAs MOSIOCTb HE NEPECEKAETCS C AblXaTenbHbIMU NYTAMM, TAKKe NOMOraeT He TEPSITb BO3AYX, KOTOPbIA O4EHb BaXEH, HE TEPSTb
BO3yX Takke NMOMOraeT KranaH, KOTOpbIii 3aKpblBaeT AblxaTenbHOe OTBEPCTME U NPEnsaTCTBYET BbIXOAY BO3AyXa

Bbiwe npmuBegeHHbIe (*')aKTbI ABNAKOTCA MOp(*)OﬂOFVI‘—IeCKVIMVI N3MEeHEHNAMMU, KOTOPbl€e NOMOrarT KUTaM HaxoanTbCA ANUTEeNbHOE BpeMA noa BOAOWN.
EcTtb Takke cbmsvlonormqecme N3MEHEHUA, TaKME KaK 3aMensieHne cep,qu,e6v|eHV|e, MeaneHHble OBMXEHNA, 0e3 aKTUBHOM pa6OTbI MbILLL, 4yTOObI
Nno MMHUMYMY TPaTUTb KUCITOPOA. dusnonornyecknm npwcnoco6neHmeM KUTOB TaKXe ABMNAETCA TOT dJaKT, YTO nocrne gnnTernbHOro nepmnoaa
3afepPXKU AblXaHUA, OHU KaKOoe-TO BpeMA HaxoaATCA Ha NOBEPXHOCTH, 4YTOObI AaTb opraHm3my BpemMsA Ha BOCCTaHOBIIEHUE.

Takke Kk agantaumm K JonroMy HaxoxaeHuto 6e3 Bo3gyxa OTHOCUTCS 3aMefieHne aHepreTuyeckoro obMeHa (OH NPOXoanT MeAJIEHHO), Ha KOTOPbIN
TpaTUTbCA BonbLUIOE KONMMYECTBO KUCopoaa Yy aspobHbIX KMBOTHbIX. KUT cTapaeTcst MakcumanbHO 3KOHOMUTb SHEPTUIO, YTOObI HE HYXXaaTbCs B
ObICTPOM 3HEepreTU4eckom obMeHe. Tak OH HakannMeaeT nNuTaTernbHble BELECTBA, HE BEeAET akTUBHYHO OXOTY M He nepeasuraetcs 6bicTpo.

Bce a1 aganTauum nomoratoT KUTY J0Nnroe BpeMs 06xoamTbes 6e3 Kucrnopoda aTMocepHoro Bo3ayxa.
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KommeHTapuin:
[laH He NonHbIN OTBET
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NcTopua oteBeToB

lWar Bpewms

1 15/02/24,
1:05

2 15/02/24,
13:56

Dencreue CocTosiHue
Hauano lNoka HeT
oTBeTa
CoxpaHeHo: 1) KutoobpasHble 3TO NpeacTaBUTENN Kracca MIeKonuMTalrLlme, eMy XapakTepHo 4X OTBeT
KaMepHOe Cep/Lie C NePEropoaKON, OHU SBNAOTCA adpobamMu (To ecTb Ansi SHEPreTU4eCcKoro COXpaHeH

obmeHa HeobBXoaMM KUCNOPOA), a TakKe B OTNNYME OT APYrMX BOOHbLIX XMUBOTHbIX, Y KUTOB HET
Xabp, OHM UMEIOT fnerkue, YTo 03HaYaEeT, YTO OHM HEe MOTYT Nony4YaTb KMCIopod 13 BoAbl, AN TOro
4yTOObI AblaTh UM HAJO BCNIbIBaTb HA MOBEPXHOCTb U NONyYaTb atMocepHbIn Bo3ayX. 2) Kuthbl
3BOSMIOLMOHHO NPMCNOCOBUNUCH K 3adepXKKe AblXaHWUSA 1 HaxoXaeHuo noa Bogon 6e3 razoobmeHa
MeXxay nerkumm n atMocepHbIM BO3AyXoM. TO eCTb, HAXOASICb NOA BOAOW, KUT He nonyyaeT
HOBbIV KMCNOPO4 1 NOMb3yeTcs TeM, KOTOPbIV Habpan Haxo4sCb Ha MOBEPXHOCTU. 3) 3TO
BO3MOXHO, Grnarogapsi HECKOMNbKUM (hakTopam: - y KUTOB XOPOLLO Pa3BUThbl Sierkmne u
AblXaTenbHble NyTH, OHN CNOCOBHBI HAabupaTb 60MbLIOE KONMYECTBO BO34yXa M COXPaHATb €ro B
nerkux - poToBas NOMOCTb HE NEpeCceKaeTcs C AbIXaTenbHbIMWU MYTAMU U NIETKMMUK, MOITOMY HE
BO3MOXHO MonagaHve BoAbl B Nerkme npuy ynotpednenne nuwm - ToT hakT YTo poToBasi NonocTb
He nepecekaeTcs C AblXaTeNbHbIMU NYTAMW, TAKKE NOMOraeT He TepSATb BO3AYX, KOTOPbIA OYEHb
BaXeH, He TepATb BO34yX Takke MOMOraeT KfnanaH, KOTOpbI 3aKpbIiBaeT AblXxaTeNbHOe 0TBEPCTUNE U
npenaTcTBYET BbIXOAy Bo3ayxa Bblwe npuBeaeHHble hakTbl ABASIOTCA MOPEONOrn4yeckumm
N3MEHEHMAMM, KOTOPbIE MOMOratoT KMTaM HaxoauTbCsl ANUTeNnbHoe BpeMs Nod Bogow. EcTb Takke
dusnonormyeckme n3MeHeHus, Takme Kak 3amegneHne cepauedneHne, meaneHHble BMKEHNS,
©e3 akTMBHOM PaboTbl MbILLL, YTOObI MO MUHUMYMY TPaTUTb KMCRopod. Pn3nonornyeckumv
nprcnocobrneHnem KUTOB Takke SABNAETCA TOT (PakT, 4TO nocrne AnMTeNnbHOro nepuoaa 3agepkm
ObIXaHWs, OHWN KaKoe-TO BPEMSI HAaXo4ATCSl Ha MOBEPXHOCTH, YTOObI AaTb OpraHM3My BpeMs Ha
BOCCTaHOBreHue. Takke K agantauumm K JONroMy HaxoxaeHuto 6e3 Bo3gyxa OTHOCUMTCSA
3amensieHne aHepreTnyeckoro obmeHa (OH NPOXoauT MEAMNEHHO), Ha KOTOPbIN TPaTUTbCS
BonbLUOe KONMMYECTBO KMCNOPOAa Y a3pOo0HbIX XXUBOTHbIX. KUT cTapaeTcs MakcumarnbHO
3KOHOMUTb 3HEPTUIO, YTODObI HE HYXXAaTbCs B ObICTPOM SHEpreTu4eckom obmeHe. Tak oH
HakannuBaeT NuUTaTernbHble BELLECTBA, He BeAeT akTUBHYIO OXOTY U He nepeaBuraeTcs 6biCTpo.
Bce atv aganTaumm nomoraroT KuTy gonroe Bpemsi o6xogutbcs 6e3 kucrnopoga atMocepHoOro
BO3ayXxa.
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lar Bpewms DencrtBue
3 15/02/24, MonbITka 3aBepLUeHa
13:56
4 9/03/24, OueHeHO BpYyYHYHO Ha 6 CO crieQyoLlwmm KOMMeHTapmeMm: [1aH He MOmnHbIN OTBET
16:54
5 10/03/24, OueHeHO BpYyYHYHO Ha 9 co criefyowmm KoMMeHTapmeMm: [1aH He NomnHbIN OTBET
10:47
6 10/03/24, OueHeHO BpY4HYIO Ha 8 co cneayroWUM KOMMeHTapueMm: [laH He NONHbIA OTBET
10:49

OPEOBLIAYLWWN AKT. QNEMEHT
« 2023 - MeguumHa 10-11 knacchbl (hmHan) 5 (CKPbITbIN)

https://etest.spbu.ru/moodle/mod/quiz/review.php?attempt=193051

CocTosiHue

BbinonHeH

BbinonHenH

BbinonHeH

BbinonHeH

Bannbi

32/32
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