8 1-n OTKpbITbIN perMoHanbHbIn KOHKYpC «CaHkT-TleTepOyprckas
Knacc | 3tan MeAuKo-OMonornyeckasi onumnmaga WKonbHUKoB» — 2021

Wundop

MAKCUMAJIbHOE KOJIMYECTBO BAJITIOB 3A PABOTY -200

BHUMAHME! Bce npeanaraemMblie HMXe BONPOCHI (€CNU 3TO ABHO He NMPOTUBOPEYUT UX (POPMYNUPOBKE) OTHOCATCS
K 340POBOMY B3POCIIOMY Y€NOBEKY, KOTOPbIA HAXOAUTCA B YCIOBUAX (PU3UYECKOrO U NCUXO3MOLIMOHANLHOIO NOKOS.

1. BbIBEPUTE BCE NMPABUJIbHbIE OTBETbI (Mx MoXeT 6bITb OT O4HOrO A0 TPEX) max = 30 6annoe
A | B| B

1 | B peaynauuu apmepuarnbHo20 0asrieHus ydacmeyem: A) SHOOKPUHHAsS CUCTEMA;
B) cumnatuyeckas HepBHas cuctema; B) napacumnatnyeckas HepBHasi cuctema.

2 | F'opmOoHbI Nodxey004HOU Xerne3bl Mo2ym: A) CHMKaTb YPOBEHDb ITOKO3bl B KPOBU; O
B) noBbIWaTh YpOBEHbD MOKO3bl B KPOBU; B) pacLuennaTh XXMpbl B TOHKOW KULLKE.

3 |MHecmuHkm: A) NnpeacTaBnsieT co00 MHOrOKOMMOHEHTHYIO NporpamMmmMy NoBeAeHUS; O O
B) pasnun4yaetcs y pasHbix ocobel Buga; B) umeeTt npuobpeTEHHLIN XapakTep.

4 | K 8mopuYHbIM r105108bIM MpU3HaKaM omHocumcs: A) xapakTep OBONOCEHUS; O
B) pacnpegeneHue xupoBon TkaHu; B) cTpoeHne HapyXHbIX NMOMOBbIX OPraHoB.

5 |K dnuHHBIM mpy64yamblM KOCMSM OMHOCSIMCS: O
A) pébpa; b) bonblebepLoBble kOCTH; B) nyyeBbie KOCTU.

6 |K cmpykmypam eHympeHHez0 yxa HE omHocamcs: |
A) cnyxoBas Tpyba; b) HakoBanbHsi; B) nonyKpy>XHble KaHanbl.

7 | KaHanbybi HeghpoHoO8 pacrionazaomcs: O
A) B KOPKOBOM BelLecTBe No4yku; B) B MO3roBom BeLLecTBe NoYku; B) B kancyne noyku.

8 |llpu nepsoli nomouwju npu oxoee criedyem: A) oxnaguTb MECTO OXOra BOLOW; O O
B) cmasaTb MecTo oxora 3axusngwLlen Masbio; B) cmaszate MECTO oxxora Macrnom.

9 | ®yHKYUU NeYeHuU: O
A) cvHTe3 nueBapuTenbHbIX PepMeHTOB; B) CMHTE3 XenyHbIX KucnoT; B) TennoobpasoBaHue.

10| Bnudepmuc codepxxum: O
A) xumBble knetku; 5) MEpTBble kNeTku; B) KPOBEHOCHbLIE COCYAbI.

2. OUEHUTE NCTUHHOCTb YTBEPXXOEHUA max = 15 6annos

1 | BUM-uHbMUmMpoBaHHas )XeHLMHA MOXET pOaUTb 300P0BOro pebEHka. da

2 |Bo Bpemsi cUCTONMbI )Xeny404KOB CTBOpYaThIe KNnanaHbl 3aKpbiThbl. da

3 |F'emornobuH — oguH 13 6enkoB Nnasmbl KPOBMU. Hem

4 | HapyweHue hyHKUUM 3aTbINOYHbIX JONEN KOpbl 6ONbLUMX MNONYLIAPUIA MOXET NPUBECTU K PaCCTPONCTBY Oa
3peHus.

5 |HepB — 9T0 04MH aKCOH, MOKPLITLIN MUENTMHOBOW 00ONOYKON. Hem

6 |MNepBryHas MoYa MMEET MEHbLLYH KOHLEHTpaUMIo 1 06bEM, YEM BTOPUYHaSI. Hem

7 |lNocne BakuMHaumm hopMmnpyeTcs NacCuMBHbIA NPUOBPETEHHBIN NCKYCCTBEHHbBI UMMYHUTET. Hem

8 | Cnnauctble 060/104KN — Pa3HOBUAHOCTb 3NUTENMAnbHbIX TKAHEN. Hem

9 |CnokolHbIN BAOX ocywecTBrsieTcs bnarogaps cokpalleHuto gnadparmbl U HapyXHbIX MEXPE6epHbIX Mblly. | da

10| LiBeT koM TEM TEMHee, YeM Boriblie B Hell COOEPXKMUTCA MeNnaToHUHa. Hem

3. HAMUOUTE «JTULLUHEE» MOHATUE, nosicHUTe, YTO 06beaMHAET OCTaBLUUECSH, HE UCnonb3ys YacTULy «He»

max = 20 6annoe

1 amébnas Manapus andrepus nambnuos
JluwHee — dugpmepusi, ocmaribHble — napasumapHble UHeKUUU

2 cepanuuiHbIn HepB CMNHHOMO3roBOWN y3en rmnoTanamyc nrne4yeBoe cnreTteHne

JluwHee — aunomanamyc, ocmaribHble — repughepudeckas HepeHas cucmema

3 ButamuH A BUTamMuH C BUTaMuH E BuTaMmnH K
Jluwree - sumamuH C, ocmarbHbIe — XUpopacmeopumbie sumamMuHbl

4 OTONUTHI NONYKPYXHbl€ KaHallbl I'IepeI'IOH‘-IaTbIVI J'Ia6l4pl/1HT MOJ10TO4EK

JluwHee — MOIOMOoYeK, ocmarbHbie — CMPYKMYpPbl HYMPEHHe20 yxa

5 6pOHXI/I MaTO4HbIE pr6b| Tpaxesa Xenynok
Jluwree — )Kel'lyaOK, ocmaribHble — 8biCMmJiaHbl MepuamersibHbIM ariumersiuem

4. OBBLACHUTE 3HAYEHUE YCITIOBHbIX OBO3HAYEHWUM (He 1cronb3yilTe 4acTuuy «Hex)

max = 9 6annose

TeMeHHasa KOCTb 3aTblJ10MHaA KOCTb BEpPXHAA YeNCTb HWXHAA 4YenCTb
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O6bsicHeHue:

€ o (youBneHHble 6poBKU) — COEOUHEHbI HEMOOBUXHO

@ (YEPHBIN HOCUK) — HEMAPHBIE KOCIIU ......venveeeeeeete ettt ettt ettt e e e et e e s e s e e s beeatesaeeaeestesae e e e eteeneestesreenteas

\— (ynbibarowmiics poTuk) — Kocmu siuye8o2o Jyeperna

5. HAMULUUTE HA3BAHUSA K PUCYHKAM (6ykeni) U K UX ANEMEHTAM (4udphi)

12 — HUXXHSIST Yernocmb

13 — nonepeyHononocamoe MbILUEYHOE 80/I0KHO

14 — ckennemmHasi MblleYHasi mKaHb

15 — sdpo

16 — cepOeyHas MbilueYHas mKaHb

17 — Knemka 3HOomernusi

18 — mumoxoHOpus

19 — npoceem Kpo8eHOCHO20 Karusnsapa

20 — Mo3xxeyqyoK

1 — néeoyHbIl cmeon (apmepusi)

21 — Kopa 6onbwux nonywapud

2 —aopma

22 — Mo3o/1ucmoe mersio

3 — HUXHSS nonasl eeHa

23 — r10bHas nasyxa (kocms)

4 — nyno4yHasi eeHa

24 — eunogpu3s

5 — nynoy4Hble apmepuu

25 — mocm

6 — noyka

26 — welHbIlU MO380HOK

7 — nnaueHma

27 — ma3sosas (nodssdowHasi) Kocme

8- OKOJ1I0yWHas CIIIOHHas Xerie3a

28 — MosiCHUYHbIL M0380HOK

9 — )xeeamersibHas Mblwya

29 — npsamas kuwka

10 — epyduHokoYUYHOCOCyesudHas Mblluya

30 — mamka

11 — NOOHWXHEeYentocmHasi CrlloHHas Xernes3a

31 — konyuk

6. YKAXXUTE 3HAYEHUS (BBeanTe TONMLKO YMCIIO)

max = 10 6annoe

1. Konnyectso kucnopopa (B M), Babixaemoe ¢ 1 nn atMmocgepHoro sosayxa 210
2. MakcmanbHoe Konmn4yecTso 3y60B, KOTOpble B HOPME MOTYT BbIPACTU B TEYEHWNE XKNU3HU 52
(3aknagblBaroTCs)

3. Uncno KocTel nosica BEPXHNX KOHEYHOCTEN 4
4. Yuncno cuHancos B Ayre pednekca oTAéprmBaHna pyku oT ropsiyero npegmeta 2

5. MUHyTHbI 06BbeM AbixaHus (B J1) Npu AbixaTeribHOM 06beme 450 M 1 YacToTe COKpaLLeHWi

anadgparmel 20 pas B MUH
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7. BCTABbTE NPONYLUEHHBLIE TEPMUHbI max = 16 6annoe

BOCI'IpI/IFlTVIe 1 nepenadvya curHanos B HepBHOIZ cucreme

OpraHuam crnocobeH BocnpuHMMaTh MHopMauuio 06 N3MEHEHNAX Kak BO BHYTPEHHEN, Tak U BO gHewHel cpeae, YTo
obecneunmBaeT afanTUBHbLIA xapaktep peakuuit. OpraHbl YyBCTB COAepXaT CcreuuanbHble KNeTKM — peuenmopsl,
CnocobHble oTBEYaTb Ha onNpeaenéHHbIN BUA SHEPTM MMNYNbCaMK, KOTOPbIE Aanee NPOBOAATCS MO HEPBHbLIM BOFOKHAM.

WHdopmaumsa B npegenax HelpoHa nepefaétcs B BUOE 3/1KMPUYECKO20 CUrHana, OBWKYLLErocsl Mo KreToYHOM
mMembpaHe. [OCTUIrHyB cuHarica, CUrHan Bbi3blBaeT BbICBODOXAeHME Helpomeduamopa — XWUMWYECKOro BeLLecTBa-
nocpeaHunka, BCTynawLLero B KOHTaKT ¢ MembpaHol cnefyoLwero HerpoHa.

dopmmpoBaHme OLLYLLEHUS MPOUCXOAMUT MPU JOCTUXKEHUN CUTHAINOM KOpbI BOMbLUIMX NONYyLapUiA.

8. PA3BOENUTE TEPMUHbI / U3OEPAXEHUA HA TPU MPYNNbI MO TPU U OB BACHUTE, YTO OBBbEAUHAET
KAXAOYIO U3 reynn max = 24 6anna

8.1
1. xenub, 2. KOpoHapHas aptepus, 3. Nnopaos, 4. MEHUCK, 5. ocTeouuT, 6. NepukapAa, 7. nepucTanbTvka, 8. My3bIpHbIN

npoTokK, 9. cuctona
1, 7, 8 — mepMuHbl, OMHOCAWUECS K nuwesapumernsHoU cucmeme
2, 6, 9 — mepMuHbI, OmHocsuuecs K cepdedyHococyducmol cucmeme

3, 4, 5 — mepMuHbI, OMHOCSAUUECS K OMTOPHO-08U2amesibHOU cucmeme

8.2

1
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1, 3, 4 — cmpykmypbi pernnpodykmueHoU cucmemb|
2, 6, 8 — xudkocmu eHympeHHel cpedhbl

5, 7, 9 — cmpykmypbl, 8xo0sLUe 8 cCocmas aHasiu3amopos

CTP. 3.
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9. NPOYUTAWUTE TEKCT U BbINONHUTE 3AOAHUA K HEMY max = 30 6annos

Ceppaue cnocobHo BblpabaTbiBaTb 3NEKTPUYECKME MMMNYMbCbl MPU OTCYTCTBUU BHELLIHUX pasapakeHun. PyHKuMen
aBTOMaTuama obnagaloT KNeTku cuHoaTpuanbHoro yana (CA-ysen, pacnonoXeHHbI B NMpaBoOM NPeAcepaMn B MecTe
BMaJieHns1 MonbIX BEH), aTPUOBEHTPUKYNSPHOro coeduvHeHust (AB-coeguHeHMe B HWDKHEN 4YacTu MexXnpeacephHon
neperopoakun), NpoBoAsLLENn CUCTEMbI Npeacepavni u xenygodkos (puc. 1). B HOpMe eOMHCTBEHHBIM WUCTOYHUKOM
BO3OYXXaeHust (Boautenem putma) siensietca CA-y3en, KOTOpbIA NoAaBnsieT aBTOMATUYECKYD aKTMBHOCTb OCTanbHbIX.
Bo3byxgeHne pacnpocTpaHseTcsi no npeacepansm cBepxy BHM3 oT obnactu CA-ysna k AB-coeguHeHuto. 3T0
pernctpupyetca Ha OKI (puc. 2) B BMae nonoxuTenbHoro 3ybua P (BBepx oT m3onuHuM). Bo Bpems menneHHoro
pacnpocTpaHeHus Bo3byxaeHus no AB-coeguHeHuto Ha JKIT peructpupyetca msonuHust — cermeHT P-Q. lMpouecc
BO30OYXOeHus muokapga >xenygodkoB Ha OKIT permctpupyetca B Buge komnnekca QRS, nocne koToporo (B nepuop
MOSIHOro oxBaTa BO30OYXXAEHMEM >Xeryao4ykoB) HabntogaeTcs M3oNMHUSA — cerMeHT S-T. BoccTaHOBREHME WMCXOAHOro
COCTOSIHMS MUOKapaa xenyaoykoB Ha OKIT cooTBeTCTBYET NoNoXxutensHoMy 3youy T. [nMTenbHOCTb OQHOMO cepaeyvyHoro
LMKNa MOXHO onpeaennTb No pacCTosHUIO Mexay ABYMs nocrnegoBaTenbHbiMy 3ybuammu R (uHTepan R-R).

1. MognuwunTe CTPYKTYpbI cepaua u anemeHTbl IKI Ha puc. 1-2. (max = 5 6asn108)

1 — nposodswas cucmema rpedcepdud | CA-ysen

R 5
2 — AB-coeduHeHue nposofsawas N _

{ CUuctema

3 — kommnekc QRS

Xenynodkos

4 — ceameHm P-Q 1

5 — uHmepesan R-R

YacToTy  cepdeyHblX  COKpaLleHWUi
(UCC) noacumTbiBaOT NO hopmyrne:
UCC = 60/R-R (B cek).

B Hopme oHa cocTasnsieT 60-90 B MUH.

YpexeHune yccC Ha3blBaeTCs
Opagukapaunen, yyalleHune -
Taxmkapouen. Puc. 1. Puc. 2.

IOna onpepeneHnss Bogutens putMa no OKI HeoOGXOAMMO YCTaHOBWUTb OTHOLLUEHME npeacepaHbix 3ybuoB Pk
XenygoudkoBbiM komnniekcam QRS. Ecnv Bogutenem putma gasnsetca CA-y3en, 3yOubl P monoXuTenbHbl, OQNHAKOBOW
dopMbl 1 NMPeALIECTBYIOT KaXaoMy enyaovkoBomy kommnnekcy QRS. [pu BO3HUKHOBEHMM BO30YXOEHUS B NPOBOASLLEN
cucteme npencepans 3youbl P oTpuuaTtensHbl (BHU3 OT U30NUHUKM) U 3a KaxabiM 3ybuom P crnenyoT HensmeHéHHble
komnnekcbl QRS. Mpu putmax n3 AB-coegnHeHUsa Bo3byaeHMe OOCTUraeT XenyaoykoB paHblle NN OAHOBPEMEHHO C
npeacepausamu, noatomy Ha K[ 3ybubl P OTCYTCTBYIOT MK perncTpmpyloTcs otTpuuatensHble 3ybubl P nocne obbl4HbIX
HensmeHéHHbIX komnnekcos QRS. lNMpu reHepaumu puTMa NPoBOASALLEN CUCTEMOWN XenyaodykoB Bce komnnekcbl QRS
pacwmpeHbl 1 AedopMUMpOBaHbl, HET nNpaBuiibHOW nocnefoBatenbHocT komnnekcoB QRS wn 3ybuos P, UCC He
npesbiwaeT 40-60 B MUH.

2. U3yuute 3anucu IKI Tpéx naumeHTtoB (ckopoctb 3anucu IKI 50 mm/c). Onpepenute napametpbl 3K,
HeoOxoauMble ANA 3anofiHeHUA Tabnuubl, paccuutante YCC. Cpenavte BbiBOAblI, cooTBeTcTBYeT nu YCC

HOpMe U KaKasi CTPYKTypa cepAua CrlyXuT BogUTeNeM pUTMa y KaXaoro M3 naumMeHToB. (max = 18 6annoe)
1
Ne naumeHTa 1 2 3
R-R, B MM 30 40 60 ~ ~ & i
R-R’ B CeK 0’6 0’8 1’2 O‘ N ”10‘” 20 ‘ 30 40 - 50 60 ‘ 7(‘)‘ . 80 . 96 ‘ ‘10(‘)‘MM
YCC, ya/MuH 100 75 50 2
CooTtsetctBME | mMaxu- Hopma 6padu- I 4 il N il ~
YCC Hopme Kapous Kapous
BoauTens CA-y3en | nposodswasi | npoeodswas |°_1° 20 30 40 S0 60 70 8 90 100 uu
puTMa cucmema cucmema | |3 \ \
npedcepduli | Xxennydo4ykos \ .
\ \
3. OcHoBblBasicb Ha Bawux BbIBOgax wu3 \ \
npeabigywero 3agaHus  Hanuwwute, y kakoro || | NI T T
nauueHTa pacnonoxeHue BoauTens putma 0 10 20 30 40 50 60 70 80 90 100 mm
cooTBeTCTBYeT HopMe? CBOM OTBET NOsiCHUTE. (max
=7 6annoe)

PacrnionoxeHue eodumerns pumma coomeemcmayem Hopme y nayueHma Nei1 (CA-ysen). Ha OKI o6 amom
ceudemernbcmeyrom nonoxumersnbHbie 3ybubl P, umerowjue oduHakosyro c¢popmy u rnpedwecmsyrouue Kaxoomy
Xxernydoykosomy komrnekcy QRS.
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10. PELLUTE 3A0AYY max = 15 6annos

MaumeHT ¢ maccon 75 kr n cogepxaHuvem remornobuHa 135 r/n nmeet 06bLEM KpoBu 67 mn/kr. Bo Bpemsa onepauuu
npousoLwuna kpoeonoteps 825 mn. Kakol ctana koHUeHTpauusi remorniobuHa, ecnv B BeHy nauuneHTty BeegeHo 1470 mn
pacteopa PuHrepa (conesown pacTBop), a UCXOAHbIN reMaToKpuT cocTasnsan 46%?

1) Hatidém 06BéM kposu nayueHma: 75 kex67mn/k2=5025 mn

2) O6BéMm Kposu, ocmasuwiuticsi 8 cocydax nayueHma riocre Kkposoromepu: 5025-825=4200 mn

3) Hatidém, ckonbko eemoarnobuHa codepxxum ocmasuwulicsi 8 cocydax nayueHma obném kposu: 4,21*1352/n=567 a/n
4) Haltioém obwuti 06EM xudkocmu 8 cocyOax nayueHma riocsie egedeHusi pacmeopa PuHzepa: 1470+4200= 5670 mn
5) Halidém koHUeHmpauur eemoaniobuHa rocne egedeHusi pacmeopa PuHzepa: 5672/5.67n = 100 a/n

Omeem: 100 e/n
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