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SAOAHUE
NPaKTM4eCcKoro Typa 3aK/1iunTe/IbHOro atana
XXXI1 Bcepoccuiickor onmmnunabl LKO/IbHMKOB No 6rnonoruun. 2015-16 yu. rog,.

9 Knacc
BVMOCUNCTEMATUKA (NMPOTUNCTbI)
Mpoao/mKUTENbHOCTb PaboTbl - 50 MUHYT. OueHKa — 20 6annos

MpoTucTbl — napaduneTMyeckas rpynna, K KOTOPO/ OTHOCAT BCE 3yKapuOTHble
OpraHu3mMbl, UCKHOYas ApxXennacTuaHbIX, HaCTOSLLMX FPUB0B M MeTa30MHbIX (MHOrOKNETOUYHbIe
XVBOTHbIE). BOMbLIMHCTBO NPOTUCTOB — MeNIKME OpraHu3mbl, UX opma Tena 4pe3BbluaintHO
pa3Hoo6pasHa,

MHCTpyMeHTbI 1 060pynoBaHme

Mwukpockon, nyna, NpeaMeTHble CTEeKNa, MOKPOBHble CTeKMa, NpPo6UpKKM ¢ npobamu,
0603Ha4YeHHble bykBamu A —IT (kuBoi matepuan), [, (prkcupoBaHHas NpecHOBOAHasA Npoba, B
YXVMBOM COCTOSIHAM OpraHvM3M akTMBHO MiaBai Bpaulasch), E— matepuan B yawke lMeTpn Ha
onafe (06bLEKT, obuTalOWMA B Ha3eMHbIX YCNO0BUAX, Ha CTaAuu CrMOPOHOLLEHWS), 2 nnucTa
MPUIOXEHNSA C PUCYHKAMN.

3agaHue.1 (10 6anno.)

1.1. MpuroToBbTe MOOYEPEAHO 5 MpenapartoB AN MUKPOCKONUpoBaHWA. C 3TOM Lenbio Ha
NpeaMETHOE CTEKNO KanHMTe Npoby (Kaayto Npoby 6paTb 0TAeNbHON NUNETKOM) 13 OAHOM
npobupkn (A-A). Hakpointe Kaxablii 06paseLl, NOKPOBHbIM CTEKIOM. JIULLHIOW >XMAKOCTb
ybepnTe ¢ NMOMOLLBIO MOMOCOK (MNbLTPOBabHOW Bymarn. PaccmoTpute npenapartbl Nog,
MasibIM YBE/IMYEHNEM MUKpockona (KpacHoe Ko/bLo Ha 0ObekTuBe - X4). Tam, rge aToro
yBeNNYEeHNs He JOCTATOYHO, NepeBenTe Ha 6oMbLUee yBeMyeHne (XKentoe KosnbLo — x10).
MoA30BUTE U/eHa XXIOPU 1 NMOKaXMTe eMy MoJTyYeHHbIV npenapart . Mocne Yero OH JO/mKeH
cfienatb OTMeTKY (MOCTaBUTb CBOKO MOAMUCH B KXKOM AYvelike, COOTBETCTBYHOLLEN JaHHOMY
obpasuy). (NpaBuIbHOE NPUIOTOBIEHME NpenapatoB  OUeHMBaeTcss B 1 6ann).
O6pasel, E paccMOTpuTeE C NMOMOLLBHO NTYNbl.

1.2. 3apucyite o6pasubl (6e3 NOAPOOGHON MPOPUCOBKM). YKaXKUTE 0COOEHHOCTM BEreTaTMBHOIO
Tena U CTPYKTYP, CBAI3AHHbIX C Pa3MHOXEHWEM, [ABVWKEHWEM, YBWUAEHHbIX BaMW Ha
NOMy4YeHHbIX npenaparax (9 6annos).



obpasel,

PUCYHOK

obpasey,

PUCYHOK

obpasel,

PUCYHOK




3agaHue 2 (10 6anno.)

2.1. OTMeTbTE B TabnmLe 3HaKOM «1» Hanmume npu3HaKa y opraHmama, 3Hakom «0x» ero
OTCYTCTBME Y Kaxkaoro obpasua (3 6anina)

[Mpu3HaKu A b B r il E

B cocTaB KneTo4yHOro nokpoBa BXoAAT
LleNt0N03HbIe NNaCTUHKN

XWUTWH — CTPYKTYPHbI KOMMOHEHT
KNETOYHOM CTEHKU

benkoBble Nonockl BXOAAT B COCTaB
KNEeTOYHOr O MOKpoBa

B BereTaTvBHOIA CTaguu KIeTKu
OflHOSAEPHblE

OpraHusm ¢ nnactTuaamu,
OCYLLECTB/AOLWMMUN POTOCMHTES

2.2. B Tabnuuy Ansa Kaxaoro opraHusma ns 06pasuos (A-E) BnuwmnTe Kog, 0603HavatoLLuii
Hannume npusHaka. (1,5 6anna)

KOAbl OTBETOB:

01 BeretaTuBHbIe KNeTKM NOABMKHbI 03 BereTtaTuBHbIe K/IETKW MOABVKHbI
(aBWYKEHME 3a CHET XKIYTUKOB) (3a cyeT amebOMHOI0 ABMKEHUS)

02 BeretaTuBHbIe KNeTKM NOABMKHbI 04 BereTaTuBHbIE K/IETKM HE NOABUXKHbI
(aBWXKEHME 3a CHET PecHMYEK)

obpaseL, |A b B r a E

KoA




2.3. B Tabnumuy, ncnonb3ys AUCT NPUAOKEHNS 1, BNIULWINTE ANS K&KA0Io OpraHnu3va u3
06pa3Los (A-E) kog, 0603HavatoLLMin NPUHAANEXHOCTL K COOTBETCTBYIOLEN Cynep rpynmne
(umnepun).(1,5 6anna)

KOAbl OTBETOB:

01 Amoebozoa (Ame60301) 04 Excavata (9KckaBara)

02 Archaeplastida (ApxennactugHble) 05 Opistokonta (3agHeXryTnKoBbIe)

03 Bacteria (baktepun) 06 SAR( CtpameHonusbl, ANbBEONATHI,
Puzapun)

obpasel, A 5) B r a E

Kog,

2.4. \cnonb3ys nNpyBeLeHHOe PUIOreHeTUYeCKoe AepeBo A1 ABYX CECTPUHCKMX LLapCTB
AnbBeonaTtbl U CtpameHonuabl (MPUMOXKEHWIE 2), oTMeTb Te B Tabnnue 3HaKOM «X»
BEPHO UM HEBEPHO YyTBepXKaeHue ans kogos 01-04. (4 6anna)

01 — KOpMYHEBLIM LIBETOM 0603HA4Y€EHO, YTO LIapCcTBa MMeNn 06LLEro
HedhOTOCHTE3MPYIOLLIETO NpeaKa

02 — 0603Ha4YeHa NoOTepst MUTOXOHAPWIA Y NPeACTaBUTENEN 3TUX Y3/10B

03 — opraHn3mbl 3TOV BETBM MOTYT UMeTb (DYHKLMOHANbHYHO MacTUAy, HO y KOTOPOIA
yTepsiHa CMOCO6GHOCTb K POTOCUHTE3Y

04 — npefoK B y3ne Knafbl , K KOTOPO OTHOCAT MOPCKYHO KanycTy, AnaToMOBbIe BOLOPOC/N,
BO36yanTens utodpTopo3sa Kaptodens obi1 (OTOCUHTEIUPYIOLLMM U MMEN TPEXYACTHbIE
MaCTUTOHEMbI Ha [J/IMHHOM XIYTUKE.

Ko 01 02 03 04

BEPHO

HEBEpHO
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30010l A BECINO3BOHOYHbLIX

Ob6opyaoBaHMe U 06bEKTbI WCC/eA0BAHMA: CTEPEOMMKPOCKOMN, MUHLET, NpenapoBasibHble
Wbl (2 WT.), NPeAMETHbIE 1 MOKPOBHbIE CTEKNA, BOAHbIV PacTBOP FAMLEPUHA B KamnenbHULE,
MONOCKN (hNbTPOBANIbHON GymMaru, cangeTka, NPOCTON M LBETHO KapaHAalLW, YawKku MeTpu ¢
[BYMsl 06bEKTaMU - (IMKCUPOBaHHbLIMI PaKOO6Pa3HbIMM:

OBBEKT 1 OBBEKT 2

BHUMAHWE! BCE OTBETbI 3AMNCbLIBANTE HA JINCTE OTBETOB!
Xoj paboTbl:
3agaHue 1(no 3 6anna 3a Kakablii 006beKT).
YcraHoBuTe cuctemarumyeckoe nonoxeHne ObbEKTA 1 n OBBEKTA 2 no onpefenutensHomy
kntouy (MpunoxeHne 1; Kak Nonb30BaTbCsA KAKOYOM — CM. [punoxeHue 2). PaccmatpuBaiiTe
06bEKTbI, WCNONb3Ys  CTEPEOMMKPOCKON  (YCTPOWCTBO CTEPEOMMKPOCKOMAa OMMCaHo B
MpunoxeHny 3). 3anuwuimnTe Xo4 onpeaeneHns (HoMepa NyHKTOB B ONPeseIMTeNlbHOM KJTOYe) 1
pe3ynbTaThl ONpesAeneHns (HasBaHMs TAKCOHOB) B TabNMLLy Ha NCTe OTBETOB.
BHumaHve! OBBEKT 1 noBpexaatb Henb3s!

3agaHue 2 (9.5 6anna 3a pUCyHOK U MOAMUCK K HEMY).

2.1 3apucyinte OBBEKT 2 Ha McTe OTBETOB NPOCTbIM KapaHAallom. Jopucyinte cunyst Tena
(Bna cnesa), M300pa3nTe rpaHULbl OTAENOB Tefa WM CerMeHTOB. Hapucyiite KOHEYHOCTH,
0TOOpasnTe 0COBEHHOCTM MX CTPOEHUA (M3 KaXXAOW napbl KOHEYHOCTEN PUCYITE TONbKO OAHY
KOHEYHOCTb - NeBYH0). HapucyiiTe rnasa v Apyrve getanum, KoTopble Bbl PaCCMOTPESNN.

2.2 BblgenuTe rpaHuLbl OTAEN0B Tea LUBeTHbIM KapaHaallioM. MognuiumTe Ha pUCYHKe OTAeNbl
Tefla U KOHEYHOCTU, MOJb3yACh TEPMUHAMU U3 TTpUIoXKeHns 4.

3agaHue 3 (3 6anna 3a npenapat u 1.5 6as11a 3a 0TBET Ha BOMPOC).

3.1 Otpenute y OBBEKTA 2: a) nepeonog; 6) nneonof; B) Yyponog, WCMNOMb3ys
npenapoBa/ibHble WUI/bl, MUHLET, a Takke CTEPeOMMKPOCKOMN AN yBenuuyeHus. MpuroTosbTe
BPEMEHHbIN MWKpOMpenapar: HaHecuTe TPU Kanau rAuuepuHa Ha MpeaMeTHOe CTEKIO,
MONOXNTE B KAKAYK Kanil OAHY U3 OTAENEHHbIX KOHEYHOCTEN M HaKpOMTe MOKPOBHbLIM
creknom. MPEMAPAT ocTaBbTe Ha paboyem MecTe Mo OKOHYaHUK PaboTbi!

3.2 PaccMOTpuTe NPUrOTOB/IEHHDBIN BamMK NpenapaT nog cTepeoMmnkKpockonom. OnpegennTe Tun
CTPOEHMSI TPEX OTAENEHHbIX KoHeuHocTel OBBEKTA 2 u 3anonHute Tabnuuy 1 Ha nucte
OTBETOB.
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30010I A BECTTO3BOHOYHbLIX

YXENAEM YCIMELLUHOW PABOTbI!

OTBeT Ha 3agaHue 1. Xof v pe3ynbTaTbl ONPeAeneHnst BHECUTE B TabNNLLY:

OBbEKT 1 OBbEKT 2

Otpag (no-naTbiHW, Kak B
onpeaennTesibHOM K/toue)

Xo[ onpegeneHus
(Homepa MYyHKTOB
onpeaennMTesibHOro Krya
Mo NopsaKy)

OTBeT Ha 3afaHune 2: pucyHok OB bEKTA 2 ¢ nognucamm




OTBeT Ha 3agaHue 3
3.1 OueHKa 3a BpeMeHHbIiA rpenapar (3anosnHseT xopu!)

3.2 CooTHecuTe HasBaHWA KOHeyHocTel OBBEKTA 2 ¥ CXeMbl, BEpPHO

oTo6paxaroLime ux ctpoeHne. OTMeTbTE B TabmLe 3Ha4KOM X BapuaHT CTPOEHNS
AN KaXKI0W U3 TPEX KOHEUYHOCTEMN.

HassaHus BapuaHTbl CTPOEHNS KOHEYHOCTEN pakoobpasHbIX
KOHEYHOCTen

(cxembl; noAnucaHbl OCHOBHbIE OT/AE/ bl KOHEYHOCTW)
OBbEKTA 2

NpoTONOAWT

IHAGNOONT
LMTOUDOTHE

Nepeonog,

nneonop

yporop

BHMAHWE! 3akoHuMB paboTy, NnpuBeanTe B NOPSAOK CBOE paboyee MECTO.

13roToBMEHHbI NpenapaT KoHeuHocTeli o6bvekta 2 HE PA3BUPAITE,
OCTaBbTe Ha paboyem MecTe.

XEJIAEM BAM YOAHN!



MPUNOXEHWE 1
KoY and ornPEAETEHUNA TAKCOHOB PAKOOBPA3HbIX

1 (12) Yncno cermeHTOB Tefa pasnMyHoe. bproLwKo HeAcHO 060c061eHO 1 6e3
KOHEYHOCTEN, HO Y NOABMKHbIX OPM 3aKaHUMBaeTCs (hypKoit (napa NpuaaTKoB).
Teno 4acTo NOKPbITO PAKOBUHKOW — BYCTBOPYATON UM COCTOALLEN 13
N3BECTKOBBIX MIACTUHOK.

2 (3) Teno OKPY>KeHO PAKOBMHKOWN N3 HECKO/IbKMX U3BECTKOBBIX NIACTUHOK,
npupacTaroLLein K cybcTpaTty, N03TOMY XXMBOTHOE He NepeBUraeTcs U MOXET
NPOV3BOANTb TO/IbKO OAHO06PA3HbIE ABMKEHUS KOHEUHOCTAMMU,
BbICOBbIBAOLLMMUCA U3 PAKOBUHKM ... ... v cee et etenaneevaevaeeaeaneeneen, Cirripedia

3 (2) Ecnun pakoBMHKa MMEETCA, TO OHa ABYCTBOpYaTas 1 He npupacTarowas K
cybCcTparty; XXMBOTHOE NOABWKHO.

4 (9) Teno 3aknKYeHO B ABYCTBOPYATYHO PAKOBMHKY.

5 (6) PakoBMHKa Henpo3payHas, 4acTo NponnTaHHasa U3BeCcTbo, TBEpAAs U
Xpynkas (He rHETCA), ronosa He 060c06/1eHa, OANH NPOCTOoi rna3. He 6onee Tpéx
nap TYNOBULLHBIX KOHEYHOCTEeW. BCe KOHEYHOCTM MOTYT BTATMBATLCA MOJ
O L0 TP PPOPPOPRPNN @ <1 1 - (ol0 o [

6 (5) PakoBMHKa nonynpospayvHas, 40BOIbHO MATKas 1 He XPynKas, HOr YeTbIpe
nnu 6onee nap, rnasa pacetovHble (04AVH UK ABa).

7 (8) PakoBMHKa XOpOLLIO pa3BuTa UK pelyLiMpoBaHa, pacyieHeHne Tena HescHoe
WA COBCEM HE3aMeTHO, HO ro/ioBa Bcerja 060co6/1eHa OT Ty/I0BULLA U He 3aKpblTa
PaKOBUHKOW. CNOXHbIA a3 HenapHbIv, 4acTo nepes HUM ecTb eLé MPoCcTou

rnasok. AHTeHHbI |l ABYBETBUCTbIE, CU/TbHO Pa3BUTbIE, FOPa3fo KpyrnHee aHTeHH I;
(bypKa B BMAE Napbl KOTTEW UM OTCYTCTBYET ... eueueenaeieranecaenieeenes Cladocera

8 (7) Monynpo3payHa pakoBMHKa 3aKpbIBaeT TeN0 BMECTE C r0/I0BOM, HOI He
MeHee fecaTun nap. ECTb napa haceTouHbIX Mas.............ccoce.eee.ee....CONChostraca

9 (4) OycTBOpYaTas pakoBMHKa OTCYTCTBYET.

10 (11) imeeTcs ronoBorpyaHoi NaHumMpb (Kapanakc), NpUKpbIBatoLL il CBepXy
nepeaHtoro YacTb Tena. Ha ronosorpyamn 6onee 20 nap 0AMHAKOBbIX IMCTOBUAHBIX
HOr, PypKa B BUAE ABYX A/IMHHBIX KOMbYATBIX HUTEM....v v veevveen, Notostraca

11 (10) MonoBOrpyAHOro LWMTA HeT, pacy/ieHeHME Tena X0poLUO 3aMeTHO;
aHTeHHbI |l 3HaUMTENbHO MeHbLLIe aHTEHH |; hypKa B BMUAE ABYX NaOYKOBUAHbIX
MPUAATOB C A/IMHHBIMUN LLETUHKAMM ... c.eeeven et evteneee eeeenieeeaeeenaenns Copepoda

12 (1) Yncno cermeHTOB Tesa He npesbiwaeT 20. BpHOLWKO XOPOLLO OT/IMYaeTcs oT
rPYAK, HECET KOHEYHOCTU (N0 KpaHel Mepe, 04HY napy Ha KOHLE) 1



3aKaH4M1BaeTCH /I0NacTbo — Te/IbCOHOM. [1BYCTBOPYATON M NpMpacTaroLLel
PaKOBMHKM HUKOrAa He 6bIBaeT, XOTA 4acTo MMEETCA ro/IoBOrPyAHON NaHLMPb.

13 (22) onoBOrpyAHoO NaHUMpb UK OTCYTCTBYET, WX CPAcTaeTCs He CO BCEMU
CermMeHTamu rpyau. XoaunbHbIX HOT NATb-CeMb nap.

14 (19) N'onoBa cpacTaeTca ¢ O4HUM U ABYMSA CerMeHTamu rpyan. I'pyaHble
HOXKW BCerfa O4HOBETBUCTbIE (SIXLIEHbI 3K30MOAMTOB), HOrOYeNtOCTEN 04HA
napa; rHatonoApl ectsb. [Nasa cugaune.

15 (16) [lBe napbl rpyAHbIX HOXKEK MpeBpaLleHbl B THATONOAbl (KOHEYHOCTH,
cnyXawyue ans yaepyxaHusi NULLM) 1 3aKaHUYMBaKOTCS IOXKHON KnewHen. Ha
OpIOLLIKe TpY Napbl M1eonogoB 1 TPU Napbl YPOrnoLoB WM GPHOLIKO CU/IbHO
peayumnpoBaHo. XKabpbl HAXOAATCA HA OCHOBAHWUAX TPYAHbIX HOT....... Amphipoda

16 (15) Tonbko 0AHa napa HOXeK npeBpallieHa B rHatonogbl. Ymucno nneonogos
pasnIMyHo, YPOornoLoB He 60/1ee OAHOW Napbl.

17 (18) N'onosa cnuta 06bIYHO C OAHMM CErMeHTOM rpyau (peako ¢ apyms). OfHa
napa KOHeYHOCTel npespalleHa B rHaTonofbl. OpraHamu AblXaHns Cy>kaT
nnacTUHYaTble Nneonombl, NPeobpa3oBaHHbIE B XKa0Pbl............cevueens.e Isopoda

18 (17) lNonosa cnuta ¢ AByMS CerMeHTaMu rpyamn, KOTopble NMOKPbIThI
Kapanakcom, 06pasyroLLMM Nno 60Kam [bixaTesibHble NOAOCTA. [THATOMOZ C CU/BbHO
Pa3BUTOM HACTOSILLEN KNELHEN. OpraHaMm [AbIXaHUs Cnyxat NnpuaaTku
HOroQ4esIOCTel N NOBEPXHOCTb AbIXaTe/IbHbIX MOMOCTEM. ... vvevvveen Anisopoda

19 (14) Nonosa cpacTaeTca C TpeMs cermeHTamm rpyan. 'pyaHble HOXKK (BCe UK
4aCTb) [IByBETBMCTbIE. [HATONOAOB HET. ['Na3a cugaune nnm ctebenbyatble.

20 (21) MaHuupb NPUKPLIBAET TOMLKO MepBble TPU CErMeHTa rpyau; ero
nepeaHeb0KOBbIE YI/bl BbITAHYTLI BNEPEL, COMMXeHb! 1 06pasytoT
MCeBAOPOCTPYM — BbIPOCT, pa3fAeNéHHbIA NPOAObHON Wesbto. MNepeonofos NATb
nap. Nnasa cugauve, CoNMKeHHbIe NMocepeanHe, MaNeHbKUE. ................ Cumacea

21 (20) MaHuunpb NPUKPbLIBAET BCE WM NOYTU BCe CErMeHTbl rpyam (XoTa
cpacTaeTcs He 60/1ee YeM C nepBbIMM TPems U3 HUX). ceBLopoCTPyMa HeT.
MepeonofoB. WecTb UK ceMb nap. ['nasa KpyrnHble cTebensyarsle... ... Mysidacea

22 (13) M'onoBorpyaHoO NaHUMpPL BCeraa MMeeTCs U cpacTaeTcs Co BCemu
BOCEMbIO CErMeHTamMu rpyan. XoaunbHbIX HOT BCerga natb nap.......... Decapoda



CMPABOYHbIN MATEPUAT

MPNNOXXEHWUE 2
Kak nosib3oBatTbCcd onpeaennTe/ibHbIM KNovoM?

OnpegennTenbHbIA KNOY COCTOUT U3 YTBEPXAEHUIA — Te3 1 aHTUTe3. Tesa 1 aHTuTesa —
B3aVMOWCK/THOYAtOLLIME YTBEPXKAEHUS, U3 KOTOPbIX HY)XXHO BbIGpaTh TO, KOTOPOE AB/IAETCA BEPHbIM 418
06beKTa n3yyeHus. Bee yTBepKaeHNA MPOHYMepOBaHbl, NOC/e KaKA0ro Homepa UAET HOMEP B CKOOKax —
3TO HOMEp a/IbTEPHATUBHOIO YTBEPXKAEHMSA, TO eCTb aHTUTE3bI. Hanpumep, 3anuck 1 (6) o3HavaeT, uTo
yTBEPXKAeHMA 1 1 6 ABNAl0TCA NapHbIMK, 1 — Tesa, 6 — aHTUTe3a K yTBepXKaeHuto 1.

HauyHnTe uTeHue Kntoya ¢ Te3bl 1. MOoMHOCTLI0 NPOYTUTE 1 Tely, 1 aHTUTe3y. Pa3bepuTecs, 0
Kaknx npusHakax uaét peyb. Onpesennte COCTOAHME 3TUX MPU3HAKOB Y KOHKPETHOIO 0ObeKTa.
MepeunTaliTe Te3y 1 aHTUTE3Y U BbIGEPUTE U3 HUX TO YTBEPXK/EHME, KOTOPOe BEPHO OMNUCHIBAET 0OBEKT.
YunTblBaiTe BCHO COBOKYMHOCTb NPU3HAKOB, YNOMAHYTbIX B T€3€ U aHTUTE3E.

Ecnv nogxoguT Te3a, nepexoauTe K credytoLLeli o nopsaky Tese (Hanpumep, ecnm Tesa 1
MOAXOANT, nepexoauTe Tese 2). ECiM NOAXOANT aHTUTe3a — YnTaliTe Te3y NoZ Crefyrowym HOMepoM
rnocne Heé (Hanpvmep, ecny NOAoLLIa aHTMUTe3a 6, MepexoauTe K Tese 7).

MpopgonkaiTe feiicTBOBATL MO 3TOMY anroputmy. OnpeseneHvie 3aKaHYBaeTCs, KOrfa B KOHLE
Te3bl IM60 aHTWTEe3bl Bbl HAXOAMTE NATUHCKOE Ha3BaHWe TaKCoHa.

NMPUNTOXXEHNE 3

YCTPOIACTBO CTEPEOMUKPOCKOMNA

PR \
oD bLeKTHB

BUHT (yBENWYEHWA: X2 W x4,

hOKYCHPOBKM 3 " ONA CMeHbl YBENWYEHHA
; MOBEPHYTE 00 BLEKTHE

Ha 180 rpagycos)

nepeknHYeHHe
BepXHEeH HHKHeH
MOACBETKH

npeqMeTHLIA
CTOMHE,

CMEeHHLIN:

1) HENpO3paYHbLIA
OBYCTOPOHHWH
BenLIRMYMEPHLIA;
2) npoapavHbLIA

HWKHAA NOACBETKA MaTOBhIH)
(B cTaHWHe npubopa)

BepXHAR NOOCBETHA



NMPUNOXXEHWUE 4

CtpoeHre OB bEKTA 2

Teno cxaro ¢ 60KOB M M30rHYTO AyroobpasHo. HecKobKO CErMeHTOB HecyT
CUJIbHO Pa3BuUTbIe BOKOBbIE MNACTUHKN — 3MNNMEpDbI.

imeeTcs ABe Napbl aHTeHH (aHTeHHbI | 1 aHTeHHbI I1), MaHaAMbGYNbI, ABe
napbl MakCUIN U 0fHa napa Horo4entocTein. CermeHT HOroYenkCTel CIMBaeTCs ¢
npeaplaywmmMm cerMeHTamMmn, ocTasibHble CErMeHTbI CBOOGOAHO COUIEHAKOTCA
MeXay Cob60i.

[0 BbINOMHAEMbIM ()YHKLNAM KOHEYHOCTM CBOBOAHBIX CErMEHTOB
noApasfenarTca Ha rpynnebi:
- THATOMO/bl — C/Y>XKaT r/aBHbIM 06pa3oM A1 YAePXKaHUA NMULLIA;

- Nepeonojpbl — X04AWUbHbIE HOT U,

- N1Ie0NO/bI — NNaBaTe/IbHble KOHEYHOCTH;

- yponoapl — npbiratefibHble KOHEYHOCTMW.

Mo CBOEMY CTPOEHMIO HEKOTOPble KOHEYHOCTU CBOOOAHBIX CErMEHTOB
ABNAKOTCA OAHOBETBUCTLIMU, @ HEKOTOPbIE — ABYBETBUCTLIMMU.

BapuaHTbl CTPOEHUS AMCTaNIbHOTO y4acTKa HOr':

Hora HecéT HacToALLYHO KNeLHIo /S@

Hora HeC&T NOXHYHO KNELLHIO m

Hora 3akaHUYMBaeTCA KOrOTKOM
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SAAAHNA
NPaKTUYeCKOro Typa 3aknounTenibHoro atana XXXII Becepoccuiickon
onuMMnNMadbl LUKObHUKOB 1o 6uonormn. 2015-16 y4. rog. 9 Knacc
r. YNbsAHOBCK

BENONOTI A YHEJTOBEKA

BHVMAHWE! [joporve y4acTHMUKMN, obpatlaem Balle BHUMaHWE Ha
Heo6X04MMOCTb CTPOroro cob/AeHNSA YKa3aHHOr0 B 3a4aHNAX BPEMEHHOIO
pernameHTa.

3agaHue 1. MeToabl uccnegoBaHma Yenoseka. (5 6annoB)

Bpem4a BbinonHenns — 10 MUHY T

B  KAMHMYecKOW  MpakTMKe  LUMPOKOE  pacrpocTpaHeHwe  Mosny4vuna
9HJOCKOMUYecKass peTporpagHas xonaHruonaHkpeatorpagua (IPXIN). 310
ocobad TexHMKa 006CnefoBaHWA >XeNYHbIX MPOTOKOB Yy YesioBeka W 3aK/K4vaeTcsl B
KOMOMHALMN 3HAOCKOMMYECKOr0 W PEHTIeHOMOrMYecKoro MeTOfOB WCC/ef0BaHuS.

TexHVKa [aHHOW npouedypbl 3ak/yaeTca B cregytowem. Yepes poT, fanee
MULLEBOA W XXeNyLoK NPOBOAAT 3HA0CKOMN K MECTY BrnafeHNs 06LLEro »Xen4yHoro npoToka
(xonepoxa) B ABeHaALaTUNEPCTHYHO KULIKY. [anee B X0ne[0X ¢ NOMOLLbHO CreuyaibHOM
TPYyOKnN-KaTteTepa BBOAUTCA PEHTreHKOHTPACTHOe BELLEeCTBO, KOTOPOe, 3aro/iHWB
XXeNYHble MNPOTOKN YesioBeka, MO3BONAET YBUAETb WX C MOMOLLbIO CTaHAaPTHOM
peHTreHorpacmun. Bam npegnaraetcs sugeomatepuan (thain «3PXMI_cxema.mpd» B
nanke «3agaHve 1»), LeMOHCTPUPYHOLLMIA anrOpuUTM AaHHOW NpoLeaypbl.

BHumaTesIbHO paccMmoTpuTe (POTOrpagnio ¢ M306paXKeHNEM XKENYHbIX MPOTOKOB
naumeHTa, nosy4vyeHHbIM ¢ nomoubto APXII (nocne BBeAeHNA KOHTPACTHOMO BELLECTBA
B X0/1€40X W BbIMOJIHEHMS PEHTIeHorpaun nccneayemoi o6nactm).

1.1. YCcTaHOBMTe COOTBETCTBME MeXAy 0003HayeHuAMU Ha pucyHke (1 — 4) u
HasBaHusAMKM opraHoB (A — K):

A. XKemKHbIN ny3bIpb. E. MNpaBaa noyka.

B. Xenygok. >K. BpIOLWLHOI 0TAen aopThl.

B. O6LMi1 XXeNyHbIN NPOTOK (X0nenox). 3. CeneseHka.

[". MeYeHOUHbII YKeNUHbIN MPOTOK. . Muweso.

. MoueBoli ny3bIpb. K. [lBeHaguaTunepcTHaa KuLLKa.

1.2. Kakue BbIBOAbl MOXKHO CAeniaTb, UCXO0AA U3 MOMYyYeHHbIX Npu gaHHo SPXIT

[aHHbIX?

1) OTCYTCTBYET XKENYHbIN My3bIpb;

2) VIMEeTCA KOHKPEMEHT («KaMeHb») B 00LLeM Xe/TYHOM MPOTOKe (X0nenoxe);

3) UMeeTCa KOHKPEMEHT B YXeTYHOM MNy3bIpe;

4) VMMeeTCs NPEenATCTBUE TOKY XKENUn U3 XKEeNYHOro ny3bIpsa B X0Nef0X;

5) nMmeeTca NPensaTCTBUE TOKY XKenum 13 Xonefoxa B KALLEYHUK;

6) OTCYTCTBYET KaKas-IMb0o MaTosiorns B Xen4YHbIX NPOTOKax.




3agaHue 2. M'nctonoruna yenoseka. (9 6annoB)
Bpems BbINOMHEHNA — 15 MUHY T

Ob6patnTe BHMMaHMe Ha Haxoaswmecs Ha Ballem paboyeM mecTe KOHBEPTHI.

B koHBepTe Nel Haxogatca 9 qoTtorpadmin (0603HauveHbl A — XK), BbINOMHEHHbIX
npu U3yyYeHWUM MOA CBETOBLIM MUKPOCKOMOM FMCTOIOMMYECKOro CTPOEHUS HEKOTOPbIX
OpraHoB 4YenoBeKa. MCTOMOrMYecKoe CTPOEHNE HEKOTOPbIX OpraHoB MpPeACcTaB/ieHO MOA
Pas3IMYHLIM YBENNYEHNEM CBETOBOI0 MMKPOCKONMA ABYMSA (POTOrpamsamMu,

B koHBepTe No2 comepxatca 5 coTtorpadmin (0603HaveHbl 3 — M) NpPOCBETOB
psAa BHYTPEHHUX OpPraHoB XXMBOTO Ye/I0BEKA, BbIMOIHEHHbLIX MPU ero o6cnefoBaHN B
YCNoBUAX 60/IbHULBI 3HAOCKOMNYECKMM METOLOM.

2.1. TlpuBeanTe Has3BaHWA OpPraHoB, TUCTO/IONMYECKNE CTPOEHUSA KOTOPbIX
npeacTaBneHbl Ha poTorpaduax n3 KoHsepTa Nel. ConocTaBbTe UX C M306paXKEHUEM
MpocBeTa, NpeAcTaB/ieHHOro Ha otorpadusax n3 KoHsepta Ne2. 3anonHuTe Tabnuuy B
martpuLe oTBeToB. Ecim poTorpadmm 13 koHsepTa Nel He COOTBETCTBYET HU OfHA U3
thoTorpaduin n3 KoHsepTa Ne2, NoCTaBbTe 3HaK «X».

2.2. Hmke npefacTaB/eHbl M300paXXeHUs, MOMYyYeHHbIE MPU pas/InyHbIX MEeToAax
nccnefoBaHMsA YenoBeKa:

PucyHok 3



YKaXUTE, KaKUM W3 HUKENEepeyncrieHHbIX METOA0B WCC/ef0BaHUA MOoJyYeH
KaXXblA PUCYHOK:

1) YnbTpa3BykoBoe uccnegosaHue (Y3W).

2)  PeHTreHorpadums  OpraHoB  TrpyAHOW  KNeTkm  6e3  MNpUMeHeHMS
PEHTreHOKOHTPACTHbIX BELLECTB (MOrnoLwatoLmMx PeHTreHOBCKUE Nlydn).

3) PeHTreHorpaua opraHoB OplOWHOM  MNONOCTM  6e3  MNPUMEHEHUS
PEHTreHOKOHTPACTHbIX BELLECTB.

4)  PeHTreHorpatmsi ~ opraHoB  OpHOLWIHOA  MOMOCTU  C  BBEAEHUEM
PEHTreHOKOHTPACTHbIX BELLECTB B BEHY.

5)  PeHTreHorpagusi  opraHoB  OplOLWIHOA  MOMOCTM  C  BBEAEHUEM
PEHTrEHOKOHTPACTHbIX  BELUECTB  Yepe3 eCTEeCTBEHHble OTBEPCTUS  XKENyA0YHO-
KULLIEYHOTrO Tpaka.

2.3. Kakne opraHbl (A — J>K), ykasaHHble Bamu B 0TBeTe Ha Bonpoc 2.1,
N300paXKeHbl Ha puUCyHKax 1 — 4? Ecim Ha pucyHke HM oguH u3 opraHoB A — XK He
N306pa>KeH, NOCTaBbTe 3HaK «X».

3agaHuve 3. AHaToMKA YesioBeka. (3 6anna)
Bpems BbINOMHEHNA — 15 MUHY T

CoBpeMeHHas XUpyprus HembiCaMMa 6e3 MUHWWHBA3WBHBIX, 3HLOCKOMUYECKMX
onepauuii. Mcnonb3ys cneuuaibHble WUHCTPYMEHTbI, B TOM 4uC/ie BUAeOKamepy CO
BCTPOEHHbLIM OCBETUTESIEM, CTAHOBUTCA BO3MOXHBLIM Yepes3 HebosbLume paspesbl Ha Tese
4enoBekKa OCYLLECTBNATL KPYMNHbIe OrnepaTUBHbIE BMELLATeIbCTBA B Pa3/IMYHbIX NONOCTAX
Tena yenoseka. OnepaTvBHOE MOJE NPY 3TOM XUPYPT HAbMIOLAET HE «BXUBYHO», KaK Mpu
TPaAMLMOHHBIX OTKPbITLIX Onepaumsax, a Ha aKpaHe MOHUTOPA.

Bam npegnaraetca nNpocMOTpeTb ABa BuAeoMeTapuana, 3anmcaHHbIX B Xofe ABYX
Pas3/IMYHbIX  3HAOCKOMUYECKMX  OMepauuini - Ha  >KMBbIX  nNaymeHTax  (danbl
«Onepauna_1.mp4» n «Onepauna_2.mp4» B nanke «3agaHue 3»).

BHUMaTensHO nsyyunte gotorpagpum, SBnsatoLLmeca pparmeHTaMyM NPOCMOTPEHHbIX
Bamu Bupgeomartepuanos. Kakme opraHbl 0603HayeHbl uudgpamm 1 — 10? 3anonHuTte
Tabnuuy B MaTpuLie OTBETOB.

3agaHue 4. OKaszaHue nepson NOMOLLM NocTpagasLmMm. (3 6as1/10B)
Bpems BbinonHeHna — 10 MUHY T

3HaHMA 6a30BbIX MPUHLUMMOB OKa3aHWs MNepBOM MOMOLLM OCHOBbLIBAKOTCA Ha
aHaTOMMX N (PM3MOMIOTUN YesioBeKa W ABNAKOTCHA 00A3aTe/lbHbIMW He TONbKO A1
MeAUUMHCKUX PabOTHUKOB, HO W JIO60ro COUManbHO OTBETCTBEHHOIO rpaXaaHuHa.
"pamMOTHOe M CBOEBPEMEHHOE OKa3aHWe NMepBoi MNOMOLLM NOPOI AanseTcs K/YeBbIM B
CMaceHUN XXN3HW NOCTPaLaBLLEro.

Bam npegnaraetca npocMOTpeTb 3 BUAEOCHOXKETa, WMHOCTPUPYIOLWMX aNropuTMm
OLEHKM CUTyauMu W OKasaHWA MepBOi MOMOLWM MOCTpajaBlleMy B  Pas/IMYHbIX
cutyaumsax (dpainbl  «Bugeo 1.mpd», «Buaeo 2.mpd» un «Bugeo 3.mp4» B nanke
«3afaHue 4»).

[NA KaKOoro BUAEOCHOXKETa B MaTpulie OTBETOB OTMETbTE OCHOBHbIE OLUMOKM,
[0NYyLLeHHble 0Ka3blBAKOLWMM MOMOLLL JIMLUOM N YKOKUTE, K KaKUM MOCNeACTBUAM 414
NoCTpasjaBLUero OH1 MOryT NPUBECTH.
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3aflaHMA NPaKTUYECKOro Typa 3ak/IiumnTeibHoro atana XXXI1 Bcepoccminckoi
9 Knacc

Mopdonornyeckoe onncaHme N cMCTeEMaTUYECKOe MooXKeHWe pacteHns (max. 20 6an10B)
Joporve y4acTHUKM 0NMMMAMaAbl, BHAMATEIbHO PacCCMOTPMTE BHELLIHWIA BU PaCTEHNUS.
[ns fetanbHOro aHanmsa 0TAeNbHbIX CTPYKTYP BOCMOb3YATECh HEOOXOAVMbBIMU MHCTPYMEHTaMM
1 ohopmMuTe pesynbTaT UCCNeA0BaHMA B NPUBEAEHHON Tabnuue.

1. >Ku3HeHHas opma pacteHus (1 6ann)
Heo6xo41Mo yKa3aTb aBTopa cucTeMbl XK.
2. CTpyKTypa noaseMHbIX OpraHos
(2,5 6anna)
a) TMM NoA3eMHOro MeTamopgun3vpPoBaHHOro A.
nobera
(ecnu ecTb, yKaszaTb TOYHOE Ha3BaHWe); b Ha Het
(Hy>kHOe 06BecTH): 5 Na HeT
6) Ha/IM4me Pa3BUTOrO rNaBHOMo
3apO/bILLIEBOrO KOPHS: B Ha Het
B) Ha/Mume GOKOBbIX KOpHEN; il Nla HeT
I) HIMYMe NPUAATOYHbLIX KOPHENA ;
[) HaIM4Ymne KOPHei, BbINOHSAKOLLMX
3anacaroLLyto (hyHKUNIO.
3. XapaKTepucTmKa Haa3eMHbIX No6eros
(1 6ann): A.
a) N0 YYHKUMAM;
6) N0 NOMOXEHWNIO B MPOCTPaHCTBE. b.
4. Twn nuctopacnonoxenus (0,5 6ann)
5. CrtpykTtypa nucta (2 6anna o o
PyKTYP ( ) A. UepeLLKoBbIv Cnpgaumm
(Hy>XHOe 06BecTH):
a) YePEeLUKOBbIA WM CUOAUNIA; b Aa Het
6) Hann4yme NPUINCTHUKOB; . .
B) MPOCTO UM CNOXKHBIN; B. MpocTon CnoxHbin
I) TWN XXWUIKOBaHUSA (BrucaTtb C/I0BO). r
6. OuddepeHUnpoBKa NUCTLEB
(1,5 6anna) (Hy>xHoe 06BeCTH): A. Oa Het
a) BepxoBas hopmMaLms
b. Ja Het
0) cepeanHHas hopmaums;
B. a Het
B) HM30Bast (hopmaLus. A
7. Twun couseTtus (0,5 6anna)




8. ®opmyna upetka (1,5 6anna)
Kcnonb3yinTe cTaHfapTHbIE CUMBOAbI AN
0603HaYeHUN

9. [Awnarpamma uBeTKa (2,5 6anna)
CTaHapTHbIE CUMBO/TbI:

Rezzzzz?? ~ JIucTouek nNpocToro

OKO/IOLBETHMKA

Qo) - TblunHka

— Mnogonuctuk

Toukamu 0603HaubTe NONOXKEHNE LieH T PaUIbHOM
YKWKN COOTBETCTBYIOLLEro OpraHa, CTPenKoii
(ecnu HY>KHO) — NONOXKEHME MIOCKOCTU
CUMMETPUM LBETKA.

. P

10. Cnocob onblieHNs, NCXOAA X CTPYKTYpPbI
usetka. (0,5 6anna)

11. Twvin nnopa, ncxoadsa N3 CTPYKTYpbI
rMHeLes 1 XapaKTepuCTUKN CeMeiicTBa.
(1 6ann)

12. Konn4yectBo cemMsA3avyaTKOB B M/oje
(Hy>kHOe 06BecTH):

(1 6ann)

13. Ha3BaHue 06beKTa 1 Xof ero
onpeaeneHns No npeanoXxeHHomy Bam
onpegenuTento

(c ykasaHvieM HOMEPOB Te3 N aHTUTE3)
(4,5 6anna)

YKasaTb HOMepa Te3 1 aHTUTE3 M0 ONpeaeNeHno
TaKCcoHa Yepes 3anaTyio

CeMelncTBo:

No

Pop:

Bua:
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