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Ilepeyenb KoMneTeHUMiA, (POPMHUPYEMBIX JUCUUIIIIMHON (MOJHOCTHIO WJIH YACTUYHO)

Kongpr
Y HaMMCHOBAaHHE HanmeHoBaHne KOMIICTSHITUN
KOMIICTCHITUHN
YK-1 CrniocobeH ocyecTBIATh KPUTHUECKUH aHaIN3 MPOOJIEMHBIX CUTYyalluid Ha
OCHOBE CHCTEMHOTO MOJIX0/1a, BEIPA0AThIBATh CTPATETHIO ACHCTBUI
OIK-8 Crioco0eH UCToIh30BaTh OCHOBHBIC (PU3HKO-XMMHUECKHAE, MATEMATHUECKIE
1 €CTECTBEHHO-HAYYHbIE TTOHATHUS U METOJIbI TP PEIICHUHN
poeCCHOHATIBHBIX 3a]1a4
OIIK-9 Omnpenenser u oneHuBaeT MOphodyHKIIMOHATIBHBIE, (PHU3UOTOTHYECKHE

COCTOSIHUS U NaTOJIOTMUYECKUE IPOLIECCH B OPraHU3ME YEJIOBEKA IS
penieHus npodeccuoHalbHbIX 3a1a4

1. Buabl OlleHOYHBIX MaTEPHAJIOB U COOTBETCTBHE ¢ (OPMHUPYEMbIMH KOMIIETeHIIUSIMH

HanmenoBanue
KOMIIETEHIINI Bupl 011eHOUHBIX MAaTEPHAIIOB KonnuectBo 3amanuii
3amaHue 3aKpHITOrO THITA HA
10 ¢ sTasI0HOM OTBETOB
YCTaHOBJICHHUE COOTBETCTBUSI
3aanue 3aKpHITOrO THITA HA
10 ¢ sTasI0HOM OTBETOB
VE-1 YCTaHOBJICHUE MOCIIECIOBATEIILHOCTH
3alaHue OTKPBHITOrO THIIA C
10 ¢ sTasI0HOM OTBETOB
pa3BepHYTHIM OTBETOM/ 3a/1a4a
3aaHusi OTKPBITOTO THIA C KPATKUM
10 ¢ >TaJIOHOM OTBETOB
OTBETOM
3a/1aHnue 3aKPBHITOTO THTIA 10 ¢ 3TaIOHOM OTBETOB
OIIK-8 3ajaHue 3aKphITOrO THIIA HA
10 ¢ 3TaJI0HOM OTBETOB
yYCTaHOBJICHHE COOTBETCTBUS
3ajaHue 3aKphITOTO THITA HA
10 ¢ 3TaJI0HOM OTBETOB
yCTaHOBJICHHE MOCIIEIOBATEILHOCTH
3aiaHue OTKPHITOTrO THIA C
10 ¢ 3TaJI0HOM OTBETOB
pa3BEPHYTHIM OTBETOM/ 3a7a4a
3aaHus OTKPBITOTO TUTIA C KPATKUM
10 ¢ 3TaJI0HOM OTBETOB
OTBETOM
3ajiaHue 3aKphITOrO THIA 10 ¢ >TaJIOHOM OTBETOB
OIIK-9 3ajaHue 3aKphITOTO THITA HA
10 ¢ 3TaJI0HOM OTBETOB
yYCTaHOBJICHHE COOTBETCTBUS
3ajaHue 3aKphITOrO THITA HA
10 ¢ 3Ta/I0HOM OTBETOB
yCTaHOBJICHHE MOCIIEIOBATETLHOCTH
3aiaHue OTKPBITOrO THIA C
10 ¢ 3TaJI0HOM OTBETOB
pa3BepHYTHIM OTBETOM/ 3a/1a4ya
3a/1aHusT OTKPBITOTO TUTIA C KPATKHM
10 ¢ »TaJIOHOM OTBETOB
OTBETOM
3ajiaHue 3aKphITOro THIA 10 ¢ >TaJIOHOM OTBETOB
Bcero 150 3amanwuit




2. baHk 3a1aHuii 10 OlleHKH YPOBHS (pOpMHUPOBAHMS KOMIETEHIUI

YK-1
33}131—[1/16 3aKPLBITOI'0 TUIIA HA YCTAHOBJICHHE COOTBECTCTBUSA

1. VYcraHoBHWTE COOTBETCTBHE MEXKIy XapaKTCPUCTHKAMU W CTPYKTYpaMH KIIETKH,
o6o3HaueHHBIMU ITGpamu 4, 12, 10 Ha pUCYHKE: K KaXJA0W MO3UIIMHU, TaHHOK B ITEPBOM
cToN0I11Ie, TOI0EPUTE COOTBETCTBYIOIIYIO MO3HIIMIO U3 BTOPOTO CTOJIOIA.

XAPAKTEPUCTHUKU CTPYKTYPhBI
A) Moaudunupyet 0enKu nociae TpaHCIAIun 14

b) IlomyaBTOHOMHBIN OpraHouj 2)12

B) KonTponupyer ki1eTouHbI€ MPOLIECCHI 3) 10

I') Mecto cOopku cyObeTMHULL pHOOCOM

J1) OcymiecTBisieT a3poOHOE JbIXaHHe

E) YuacTByer B cekpennu BEIIECTB U3 KIETKH
OTtBeTt: 321123

2. YcTaHoBUTE COOTBETCTBUE MCKAY XapaKTCPUCTHKAMU U 3TAllaMH )KU3HCHHOI'O UKJIa
KJIETKH, 0003HAYEHHBIMH Ha pUCYHKE IudpaMu 1-4: K KaKI0# MO3UINH, TaHHOH B
MIEPBOM CTOJIOIIE, TOIOEPUTE COOTBETCTBYIONIYIO TIO3HUIIMIO U3 BTOPOTO CTOJIOIA.

) 6
XAPAKTEPUCTUKU OTAIIbI
A) ycunenune cuntesa 6enka u PHK 1)1
b) Brirouaet B ceds Tpu ¢a3sl 2)2
B) macca JIHK B kieTke yBenmnanBaeTcs BIBOE 3)3
') pacxoxkIeHnEe CECTPHHCKUX XPOMATH/ K TIOJTFOCAM KICTKH 4) 4

J1) akTUBHBIN POCT KIETKU

E) na3biBaetcs S-dazoi
OrtBer: 432142

3. YcTaHOBUTE COOTBETCTBHE MEXIY MPU3HAKAMH U OPraHOWIAMH, TIOKa3aHHBIMU Ha
pucyHkax 1-3: K KaK10H MO3UIUH, JaHHOW B IEPBOM CTOJI01E, To10epuTe
COOTBETCTBYIOILYIO TO3UIMIO U3 BTOPOTO CTOJIONA.



[TPU3HAKHN OPI"AHOU/]

A) yyacTByeT B OKHCIIEHUHU IIUpyBaTa 1) puc. 1
b) BeInoNHSET CEKPETOPHYIO (PYHKIIHIO 2) puc. 2
B) conepxut 70S pubocomMbl 3) puc. 3

I') yaactByet B opMUPOBaHUH JTU30COM
J1) COCTOUT U3 TPUIIETOB MUKPOTPYOOUEK

E) conepxxur 6enok TyOynuH
OtBer: 323211

4. YcTaHOBUTE COOTBETCTBHUE MEXAY MPU3HAKAMHU U OPraHOUIAMH 3YKapHOTHUECKOM
KJIETKH, 0003HaUYCHHBIMH IU(PAMU Ha PUCYHKAX HIDKE: K KQKJOW MO3HUIINH, TAHHOH B
IIEPBOM CTOJIOLE, NOJ0EpUTE COOTBETCTBYIOLIYIO IO3ULMIO U3 BTOPOrO CTOIOLA.

OPI'AHOU/IbI 5

[MPU3HAKUA OYKAPUOTUYECKOU
KJIETKHA

A) cOCTOHUT U3 MUKPOTpyOOUeK 1)1

b) umerorcs Tunakouabl, rpaHbl, CTpoOMa 2)2

B) oGecrieunBaeT XUMHUYECKYIO MOAM(DHUKAIINIO CHHTE3UPOBAHHBIX 3)3

BEIIIECTB

I') cocTouT u3 Genka TyOyaMHa 4)4

) conepxxut cobctennyo JJHK

E) obecrieunBaeT cUHTE3 U TPAHCIIOPT BEILLECTB
OrtBer: 234231

5. YcTaHOBUTE COOTBETCTBUE MEXAY XapaKTEPUCTUKAMHU U CTPYKTYypaMH, OTMEUEHHBIMU Ha
pucynke mudpamu 1, 2, 3: K KaKIOH MO3UIUH, TAHHON B TIEPBOM CTOJIOIE, MOa0epuTe

COOTBCTCTBYIOIYIO ITO3UIUIO U3 BTOPOTO CTOJ'I6I_[a.




XAPAKTEPUCTHUKHU CTPYKTVYPA

A) darocoma 11
b) onHOMeMOpaHHBIN OpraHOU]] ¢ THAPOIUTHICCKUMH (DepMeHTaMH 2) 2
B) obpasyercs npu yuactun komruiekca [ "oybmku 3)3

I') okpy’keHa mIa3MaTHIecKo MeMOpaHOH dyKapHOTUYECKON KIICTKH
) dparonutupyembiii 00bEKT

E) mornomaemas 6akrepuanbHas KIeTKa
OtBer: 322311

6. VYcTraHoBHUTE COOTBETCTBUE MEXY IPU3HAKAMU U CTPYKTypaMHU IJ1a3MaTHYECKON
MeMOpaHbl, OTMEYEHHBIMU Ha PUCYHKaX Iudpamu 1, 2, 3, 4: Kk KaXJ01 MO3ULIUH, JTAHHOH

B [IEPBOM CTOJIOIE, TOIOEPUTE COOTBETCTBYIOIIYIO MTO3HIIMIO U3 BTOPOTO CTOJIOIIA.
7 6 4 1

I[TPU3HAKU CTPYKTYPBI
A) ruapodoOHbIe YacTH (OCHOIUITHIOB 1)1
b) ruapodunbabie yactu Gocdoaunuaon 2) 2
B) cogepkuT nodunenTHIHbIC TeTH 3)3
I') MOXeT BBHIMONHATE epMEHTATUBHBIC (PYHKIIUU 4)4

J1) IBOWMHOM CJIOW JTUITUIOB
E) uacte Monekyisl, conepxaias GochaTHyo rpymniy
Otser: 214431

7. YcTaHOBHUTE COOTBETCTBHE MEX]y PU3HAKAMU U CTPYKTYypaMU IIUTOIIIa3MaTHUYECKON

MeMOpaHbl, OTMEUEHHBIMU Ha pUCYHKE Iudpamu 1, 2, 3: K KaKA0H TO3UIHMH, JaHHON B
MIEPBOM CTOJIOIIE, MOJOEPUTE COOTBETCTBYIONIYIO MTO3UIIMIO U3 BTOPOTO CTOIOIIA.

L
A

[MTPU3HAKHU CTPYKTYPBI
A) onurocaxapuIHble MOJIEKYIIbI 11
b) dbopmupyet nunuaHbi 6HCIOM 2) 2
B) cogep>XxuT aMHHOKHCIIOTHBIE OCTATKH 3)3

I') sBnsieTcs yrnesogom
J1) conepKuUT OCTAaTOK IITUIEpUHA

E) umeer nentuaHbie cBA3M

Otreer: 213213



8. VYcraHOBUTE COOTBETCTBHE MEX1y MPU3HAKAMU M MOJIEKYyJIaMH, 0003HaUE€HHBIMU
udpaMu Ha PUCYHKE: K KaXKI0H MO3UINH, JaHHOW B TIEPBOM CTOJIOLE, TO10epUTe
COOTBETCTBYIOILYIO TTO3UIINIO U3 BTOPOTO CTOJIONA.

IMPU3HAKU MOJIEKVYIJIA
A) colepUT a30TUCTOE OCHOBAaHUE THMHUH 11
b) obnanaeT kaTaauTHYECKON aKTUBHOCTHIO 2) 2
B) MoHOMEpOM SIBIIAIOTCS aMHUHOKHUCIIOTHI 3)3

I') MoHOMEPBI UMEIOT B cOCTaBe pubo3y
J1) MOJIMHYKJICOTHAHBIC IIETTH aHTHIAPAILICTbHBI

E) yuacTtByer B TpaHCIIAIIUU
OtBer: 311232

9. YcTaHOBHUTE COOTBETCTBUE MEXKIY XapaKTEPUCTHKAMH U 00BEKTaMH, 0003HAYCHHBIMU
mudppamu 1, 2, 3, 4: K KaXI01 MMO3UIINH, TaHHOW B TIEPBOM CTOJIOIIE, TOI0EPHUTE
COOTBETCTBYIOIIYIO MO3UIIMIO U3 BTOPOTO CTOJIONA.

3 5

%
XAPAKTEPUCTUKHA OBBEKTHI
A) sBisieTcs MaTpULIeH Ui TpaHCISLUU 1)1
b) nocraBnsier aMUHOKHUCIIOTHI K puOOCOMe 2) 2
B) conepxutr pPHK u 6enxu 3)3
I') sBnsieTcss MOHOMEPOM /711 TOJTUIIENTH 1A 4) 4

/1) obpazyercs B sIpbILIKE

E) comepxut aHTUKOAOH
Otreer: 231413

10 YcTaHoBUTE COOTBETCTBUE MCKAY XapaKTCPUCTHKAMU U MOJICKYJIaMH, OTMCYCHHBIMHU Ha
pucyHnke nudpamu 1, 2, 3: K KaKI0# MO3UIUH, TAHHOW B IEPBOM CTOJOIIE, To10epUTe
MO3UIIMIO U3 BTOPOTO CTOJIOIIA.

3 5

%nuﬁcw«r

2 5
/rpancxpwnuwn
1

XAPAKTEPUCTUKHA MOJIEKVYJIbI
A) o6pasyeT HyKJIE€OCOMBI - KOMIUIEKCHI C THCTOHAMH 11
b) conepkuT TUMHIUIIOBBIE HYKIICOTH/IbI 2)2



B) nepBuuHBIi TpaHCKPHUNT 3)3
I') mocrymaer B pubocomy
/1) He coIepKUT UHTPOHOB

E) monsepraercs crutaiicuary
OrtBet: 112332

3ana}me 3aKPbITOIro THIMA HA YCTAHOBJICHHUE IMMOCTCAI0BATECJIbHOCTH

1. VYcranoBute nmocnea0BaTeIbHOCTh IPOILECCOB, TIPOUCXOISAIINX B MUTOTHYECKOM ITHKJIE,
HauMHAA ¢ Ipo¢asbl. 3aMUIINTE COOTBETCTBYIOINIYIO OCIEA0BATEIBHOCTD IIUMD.
1) pacxoxaeHue HEeHTPHUOJIEH K MOII0CaM KIETKH
2) IUTOKWHE3
3) pa3pyliieHne MUKPOTPYyOOUEK BEpETeHA JICIICHUS
4) ob6pazoBanue Merada3zHOM TUIACTUHKU
5) mpuKperyieHue HUTEH BepeTeHa JIeJIeHUs K [IEHTpoMepaM XpoOMOCOM
6) ABM>KEHHE XPOMOCOM K 3KBATOPY KIETKU
OtBet: 156432

2. OmnpenenuTe TOCIEIOBATEIBHOCTh IPOLECCOB, 00ECHEUMBAIOMIMX OHOCUHTE3 OemKa.
3anuinuTe COOTBETCTBYIOIIYIO MTOCIIE0BATEILHOCTD HUDD.
OO6pazoBaHue NENTUIHBIX CBSI3EH MEXIY aMUHOKHCIIOTAMHU.
[Ipucoenunenune antukonona TPHK k kommiemenrapuomy konony nPHK.
Cunre3 monexkyn uPHK na JIHK.
[Tepememenne nPHK B niuTomnnasmMe u ee pacrnonoxeHue Ha pudbocome.
. Hocraska ¢ momomibto TPHK amunokucior k pubocome.
OrtBet: 34521

arONE

3. YcraHOBUTE MOCIEN0BATENLHOCTD MPOLIECCOB, MPOTEKAIOIINUX B X0/1€ HHTEp(]a3bl U
MOCJIEIYIOMET0 MUTOTUYECKOTO JICIEHUS. 3aUIINTe B TAOIUILY COOTBETCTBYIOIIYIO
MOCIIEA0BATEIBHOCTE IUPD.

1) npukpenaeHre MUKpOTpyOOUEK K IIEHTPOMEpPaM XpOMOCOM
2) yABOEHHUE LIEHTPUOJICH

3) yKopoyeHHEe MUKPOTPYOOUEK BEpPETeHA JIeTICHUS

4) pacxox/ieHHe LEHTPUOJIEeH K MOI0caM KIETKH

5) pa3pyliiieHue BepeTeHa JAeIeHHs

OtBet: 24135

4. YcTaHOBUTE MPABUIIBHYIO MOCIIEOBATEIBHOCTD MPOLIECCOB IPU MUTO3€. 3aIUILIUTE
COOTBETCTBYIOIIYIO MOCIIEIOBATEIHHOCTD IU(P.
1) neHTpoMepsI AensATCs
2) AAPBIILIKY UCYE3AI0T
3) oOpa3yroTcst 1Be JOUYEPHUE KIETKU
4) XpOMOCOMBI CITUPATIU3YIOTCS
5) HUTHU BepeTeHa AeJeHUs Pa3pyLIatoTCs
6) XpOMOCOMBI IPUKPETUISIFOTCS K HUTSIM BepeTeHa JIEIICHUS
OtBert: 426153

5. VYcraHoBHUTE MPaBUWIBHYIO MOCIEA0BATEIHHOCTE MPOIIECCOB B XO/I€ KIETOYHOTO ITHKJIA,
HaYMHAas ¢ TOCTMUTOTUYECKOTO MEePHO/Ia. 3aUIITUTE COOTBETCTBYIOIIYIO
MOCIIEA0BATEIHHOCTD ITUPD.

1) permukanusa JJTHK
2) yBenuyeHne 00bEéMa IUTOTIA3MbI
3) yIBO€HHE LIEHTPUOJICH



4) nmpeBpalieHne KaK10i XpOMOCOMBI B IBYXPOMATHIHYIO
5) cnupanu3anus XpoMocoM
OrtBet: 21435

6. YcraHOBHTE NOCIIEIOBATEIBHOCTD MPOIIECCOB MPH Mei03e. 3amuInTe

COOTBETCTBYIOIIYIO MTOCIEI0BATEIBHOCTD LUGDP.

1) MpOUCXOIUT KPOCCHHTOBEP

2) 00pasyroTcst [BE KJIETKHU C TarIonTHBIM HA00pOM

3) XpOMOCOMBI CIIUPAITU3YIOTCS

4) 00pa3yroTCs YeThIpe KICTKH C TalUIOUIHBIM HAa00pOM

5) IpOUCXOAUT KOHBIOTAITUS

6) XpPOMOCOMBI OTXOJIAT K TOJFOCaM KIETKH

OrtBer: 351624

7. YcTaHOBUTE MMOCIIEIOBATEILHOCTh N3MEHEHUHN, TIPOUCXOISIINX C XPOMOCOMaMH B
MEPBOM JIeJIEHUU Mei03a. 3auIIuTe COOTBETCTBYIOLIYIO MTOCIIE0BATEILHOCTD HUP.
1) koHbrOTaLKS
2) KPOCCHHTOBEP
3) obpa3zoBaHueE SACPHBIX 000JIOUEK
4) pacnosoeHue map rOMOJIOTUYHBIX XPOMOCOM B IKBATOPUATIHHON 30HE

5) pacxomﬂeHHe TOMOJIOTHUYHBIX IIBYXpOMaTI/IIlHI)IX XpOMOCOM K ITOJIFOCaM KIICTKH
Otser: 12453

8. YcTaHOBHUTE MOCIEIOBATEIBHOCTD MPOIIECCOB, MPOUCXOIAIIUX IMPU MeH03¢e. 3auIInTe
COOTBETCTBYIOIIYIO MOCIEI0BATEIILHOCTD LIUPP.
1) ABM>KEeHHE ABYXPOMATUAHBIX XPOMOCOM K MOJIFOCaM
2) KOHBIOTAIHS TOMOJIOTHYHBIX XPOMOCOM
3) pacX0oXaACHUE CECTPUHCKUX XPOMATH/I
4) BbICTpanBaHuE OMBAJIEHTOB 110 IKBATOPY KJIETKU
5) oOpazoBaHHE YETHIPEX JOUCSPHUX KIETOK
OtBet: 24135

9. YcraHOBHTE NOCIEIOBATEIBHOCTD MPOIECCOB, MPOUCXOISAIINX TPH (POPMUPOBAHIH
HATUBHOM CTPYKTYpHI OeiKa. 3aluimnTe COOTBETCTBYIOUIYIO MOCIEI0BATEIBHOCTD (.

1) popmupoBaHUE BOJOPOIHBIX CBSA3EH MEKIY MENTHAHBIMUA TPYIIaMH aMUHOKHCIIOT
2) obpazoBaHue AUCYIb(UIHBIX CBA3EH MEXKAY pa3IMUHbIMU y4acTKaMH O€IKOBOI MOJIEKYJIBI
3) cuHTEe3 MOJUNENTUIHON LIETTH U3 AMUHOKHUCIIOT
4) npucoenuHenue GpochaTHON rpynmnsl K OENKy ¢ TPETUYHON CTPYKTYpO
5) cOopka HECKOJIBKUX TOJUTICTITUIHBIX CYObEIMHUIL B OJTUH OCJIOK
OtBet: 31245

10. YcranoBuTe MOCIEN0BATENBHOCTD IPOLIECCOB, TporcxXoaamuX npu perukanuu JTHK.
3anuiuTe COOTBETCTBYIOLIYIO MTOCIIE0BATEILHOCTD HUGP.
cUHTEe3 KopoTkoro ¢pparmenta PHK
2) npucoeanHeHne npaitMassl K 1ienu JJHK
3) popmupoBaHUE PEMNTMKAUOHHON BUIIKH
4) npucoenuHeHre HOBbIX HykJeoTu10B JJHK-nmonumepazoit
5) IpUKpeIIeHNE XEINKa3bl K TOUKE Hayalla PerIuKaluu
6) TepMUHAILUS PETITMKALUU
OtBer: 532146



3aaHMe OTKPBHITOIO THUIIA C PA3BEPHYTHIM 0TBETOM/ 3a/1a4a

1. U3BecTHO, YTO KOMILJIEMEHTApHBIE IENH HYKJIEHHOBBIX KHUCIOT aHTUIApaUIeNnbHBI (5’
KOHILy OJTHOM LIENIU COOTBETCTBYET 3’ KOHEN Apyroi nenu). CuHTE3 HyKJIEMHOBBIX KUCIOT
HaumHaeTcs ¢ 5’ koHna. Pubocoma nemkercs nmo nPHK B HanpaBinenun ot 5° k 3’ KOHITY.
['eH mMeeT KOMUPYIONIYI0 W HEKOAWpyrolnyk obnactu. Koaupyromas o0iacTe reHa
Ha3bIBAETCSI OTKPBITOM paMKOM CUMThIBaHMS. DparMeHT KOHIA '€éHa UMEET CIICIYIOLIYIO
MOCIIEA0BATEIHPHOCTh HYKJICOTHIOB (BEpXHSIS e MaTpUYHAs (TpaHCKpUOHpyemas)):

S-TTUI'OTAALOTTIHOIATI TTAIITATALLL-3°
3-AUTHIATTTAOTOTADALTHIATATIT -5’
Ormpenenutre BEPHYIO OTKPBITYIO paMKy CUMTBIBAHUS W HAWAWTE TMOCJIEA0BATEIbHOCTh
AMUHOKHUCJIOT BO (parMeHTe KOHIIAa MOJUNENTHAHON uenu. W3BeCTHO, YTO MTOTrOBBIN
MOJIUTIENTH I, KOJAUPYEMBIH 3TUM T'€HOM, MMEET JJIMHY Oojee MATH aMHUHOKHCIOT. OObICHUTE
MOCIIE0BATENbHOCTh pelleHus] 3anauyu. /I BBINONHEHUS 3aJaHusl UCIOJIb3YHTE TaliuIly
TEHETHYECKOro Koaa. [Ipyn HanmcaHuu Mmociaeq0BaTeIbHOCTEN HYKJIEUHOBBIX KUCIOT YKa3bIBalTe
HallpaBJICHUE LEIN.
OTger:
1) nocienoBarensHocTs UPHK:
S-ITYAYATHYHALUAYIHI'TIATYYATUI'TIA-3°
(3-AUTUTAYYTALUTIYAODALYHTIAYAVYIT-5);
2) B nocnenoarenpHocTh WPHK  mpucyrctByer crom-komon  5’-VAI-3®  (VAID);
3) no CTOII-KOJIOHY HaxoJIUM OTKPBITYIO paMKy CUUTBIBAHUS;
4) nocnenoBarenbHOCTh nonunentuaa: Tup-Cep-Cep-I'uc-Apr-Cep.

2. H3BecTHO, YTO KOMIUIEMEHTApHBIE LENH HYKJICHMHOBBIX KHCJIOT aHTUHapayuienbHbl (5'
KOHIy B OJHOHM Lienu cooTBETCTBYeT 3' KoHel Jpyroil nemnu). CHHTE3 HYKJIEMHOBBIX
KHUCJIOT HaunHaeTcs ¢ 5' konna. Pubocoma nemxkercs mo nPHK B nanpasnenun ot 5' k 3'
KOHIy. McxomHblii (parMeHT TIeHa HMeeT CIEAYIOIYI0 IO0CJIeJ0BaTeIbHOCTh
HYKJIEOTHJI0B (BEPXHSS LEMIb — CMBICIOBAsI, HUKHSS — TPAHCKpUOUpyemasi):

S-UTAAATLITLHATTTA-3'

3-TATTTATHUUI TAAAT-5'
Onpeznenure MoCIeI0BATEIbHOCTh AMUHOKHCIOT BO (parMeHTe MOJUMNENTUIHON ILenu |
o0ocHylTe cBoi 0TBeT. Kakue n3MeHeHHs MpOou30HAYyT B MEPBUYHON CTPYKType MOJIUMIENTHIA,
ecnu BTOpoW Tpumier TpaHckpuObupyemon nenu JIHK usmenutcs B pesynbrare MHBEpCUU
(moBopota Ha 1800)? OtBer mosicuute. [Ipu HamMCcaHWM MOCIEIOBATENLHOCTEN HYKJICHMHOBBIX
KHCJIOT yKa3blBaliTe HampaBieHue Lenu. (s BBIMOMHEHMs 3aJaHUs HCHOJIb3YyHTE TalOauIly
TEeHETUYECKOT0 KO/a.

OrBer:

1) mocnemoBaTenbHOCTh  HYyKIeOTHIOB B Monekyie uWPHK — kommiementapHa
MOCJIeI0BAaTeNbHOCTH B TpaHckpubupyemoii nenu JJHK:

5-IIYAAAVYUITHAVYVYVYA-3,

2) mociaea0BaTeNbHOCTh AMUHOKHCIIOT BO (pparMeHTe MOJUMENTHAA ONpeieisieM Mo Tabaule

reHetuuyeckoro xona: Jleit-Acu-Apr-I'uc-Jlei;

3) B pe3ynbTaTe HMHBEpPCHU BTOpOM Tpumer TpaHckpubupyemoil nernu JIHK 3'-TTA-5'

n3menutces Ha 3'-ATT-5';

4) B pe3ynbrate MmyTanuu BTopoii kojgon uPHK 5'-AAYVY-3' usmenutcs na 5'-YAA-3';

5) B uPHK 5'-YAA-3' — cTON-K0/I0H; CHHTE3 MOJIMIISIITHIHOMN 1Ien: 000pBeTCs (ITOJIAITCTITHT

OyIeT yKOpOUeH).

3. HM3BecTHO, UTO KOMILJIEMEHTapHBIE LI€MM HYKJIEWHOBBIX KHUCIOT aHTUHapaisiensHbl (5'
KOHIly B OJHOW LI COOTBETCTBYeT 3' KoHel Jpyroi menu). CHHTE3 HYKIEHMHOBBIX
KUCJIOT HauuHaetrcs ¢ 5' koHua. Pudocoma apmwkercs no uPHK B nampasnenun ot 5' k 3'



KOHIly. VcxonmHblil (¢parMeHT TeHa UMEeT CIEAYIOUyI0 IOCIeI0BaTeIbHOCTD
HYKJIEOTH/IOB:
S-ITTAAALNUATTIAAITA-3
3-HATTTITTUI TTHLT-5'

H3BecTHO, UTO B pe3ysibTaTe 3aMEHbl OJHOI0 HYKJIEOTHAA B 3TOM (pparMeHTe reHa MPOU30LLIO0
U3MEHEHUE B CTPYKTYPE KOAUPYEMOM IOJUIIEITUIHON Lenu: aMUHOKKCII0Ta Tup 3aMeHmIachs Ha
[uc. YcTaHOBUTE MOCIEN0BATENBHOCTE AaMUHOKHUCIIOT B OJIMIIENITH IE 10 MyTauuu. Onpeaenure,
kakas u3 ueneir JJHK sBrsercst TpaHckpuOHpyeMoil M Kakue M3MEHEHHs] MPOHM30LUIM B HEW B
pe3ynbTaTe onucaHHoM Myrtauuu. OTBeT mnosicHute. llpu HamucaHuM NOCIIENOBATEIBHOCTEH
HYKJIEMHOBBIX KHUCIIOT YKa3blBaliTe HalpaBieHUE Lenu. [IJisi BEITOJIHEHHS 3a/1aHUs UCTIONb3YITE
Ta0JIMIy TEHETUYECKOI 0 KOAA.

OTser:
1) amunoxucnora Tup xkogupyercs Ha uPHK xononamu: 5'-VYAY-3'u 5'-YAL-3,
2) Ha tpanckpuoupyemoit rienu JJTHK amunokucinore Tup coorBeTcTBYIOT TpUILieThl 3'-ATA-5' u
3-ATT-5,
3) tpumner 3'-ATI-5' umeercs nHa BepxHed nenu JHK (msateii tpumier ¢ 3'-koHma),
CJIEZIOBATENIbHO, TPAHCKPUONPYEMOI SBIISICTCS BEPXHSS LICTIb;
4) mocnenoBatenbHOCTh HykjIeoTunoB HMPHK kommiemenTapHa TpaHcKpuOupyemon 1enu
JHK: 5-YIIUYYTUYITVYYVYAL-3'
5) mocneaoBaTeIbHOCTh AMUHOKHUCIIOT 0 MyTAIlMH OMIPeIessieM M0 Tabinile FTeHETUYECKOTo Koa:
Cep-Jleit-Jleii-Ban-Tup;
6) npu 3ameHe aMmuHOoKucOTel Tup Ha uc B uPHK B marom xomone 5'-YAII- 3' nykneotun A
samenwics Ha I (5'-YT'1I-3Y);
7) B msatoMm Tpuruiere Tpanckpuoupyemoit nenu JJHK 3'-ATI-5' nykneorun T uzmenuncs na L]
(3-ALl-5").

4. Hexortopsle BUpYCHl B KauecTBe reHeruueckoro marepuana Hecyr PHK. Takue Bupycsl,
3apa3uB KJIETKY, BcTpanBaroT JJHK-konuio cBoero resoMa B reHOM XO035I1CKOM KieTku. B
KJIeTKy npoHukia BupycHas PHK, wumeromas crueayroomnyro MociaeaoBaTeibHOCTh
HYKJIEOTHIOB:

5S-AVTHITTHHIHAAVAY-3°
Omnpenenure, kakoBa OyJIeT MOCIEI0BATEIBHOCTD JBYIIETIOU€YHOT0 (hparmenTa BupycHoi JJHK.
VYcranoBure nocnenosatenbHOCTh BupycHoM HMPHK, ecnm wm3BecTHO, 4TO Marpumen it ee
CHUHTE3a CIIY’KUT Lienb, koMmiuieMeHTapHas BupycHoil PHK. Omnpenennre nocnenoBaTenbHOCTh
HykJ1eoTH10B B aHTHKo0HaX TPHK, Bxonsauux B pubocoMy npu cuHTe3€ PparMeHTa BUPYCHOTO
6enka. Onpenenute aMUHOKHUCIOTHYIO ITOCIIEI0BATEIbHOCTh ()parMeHTa BUpycHoro oemnka. OTBer
nosicHuTe. biarogaps KakoMy CBOMCTBY T€HETHUECKOTO KOJAA OJHA M TA K€ aMUHOKHCIIOTa U Y
BHpPYCa, U y KJIIETKH, B KOTOPO! OH Napa3suTUPYET, KOAUPYETCSl OJHUM U TeM ke Tpuruietom? [lpu
HaIMCaHUM IMOCJIEI0BAaTeIbHOCTEN HYKJIEMHOBBIX KUCIIOT yKa3blBaiiTe HampaBieHue menu. Jlus
BBITOJIHEHUS 3aJIaHHsI UCTIOIb3YHTE TaOJINIly T€HETHUECKOTO KO/a.
Otser:
1) mocienoBaTenbHOCTh HykIeoTHaoB yuactka JIHK HaxomuM 1o  mpHHIMITY
KOMILJIEMEHTApHOCTH:

S’-ATTHITTHHIAATAT-3’

3-TAUT'UIUITI TTATA-5,

2) Nmo NPUHLMIY KOMIUIEMEHTAPHOCTHM HAaxOJUM HYKJIECOTHIHYIO IOCIIE0BATEIbHOCTD

uPHK: 5’-AVTHUITTHHIAAVYAY-37;

3) o TabaMIle reHETUYECKOT 0 KOJIa OTIpe ieNisieM MOCIeI0BaTeIbHOCTh (PparMeHTa BUPYCHOTO

6enka: Mer-Apr-Ana-I'nma-Tup;

4) antuxkogonsl TPHK kommnemeHTapHbel M aHTUnapamienbHbl kogoHam MPHK, Bxoxpsar B

pubocomMy B mocienoBarensHocT: 5’-11AY-3; 5°-IIUT-3"; 5°-TTH-3"; 5°-YVYI-3’; 5’-AVA-

3%

5) CBOMCTBO T€HETUYECKOTO KOJIa - YHUBEPCAIbHOCTb.



5. KommnemeHTapHble lIeNHM HYKJIEMHOBBIX KUCIOT aHTUIIAPAJUIENBHBI (5’ KOHITY OHOM Lienn
COOTBETCTBYET 3’ KOHEI[ Apyrou nenu). CHHTE3 HYKJIEHHOBBIX KHUCJIOT HaYMHAETCS C 5’
koH1a. Pubocoma npmwxkercs no uPHK B manpasnenun ot 5° k 3’ konmy. M3BectHo, uTO
Bce Buabl PHK cuntesupyrorcs na marpune JHK. dparment monekynsl JIHK, nHa
KOTOpOM cuHTte3upyercs yuactok TPHK, numeer cnenyromnyro nocie1oBarebHOCTh:

5’-AUTHTALOTTTATTIAT-3’

3-TTATHTTAAOTOI TLI-5°
Onpenenure, kakas u3 neneit JJHK sBasercs TpaHckpuOupyemoi, e€Ciim Ha CHHTE3UPYEMOM
yuactke TPHK pacnonoxxen ee antukonon, u TPHK nepenocur k pubocome aMuHOKHUCIOTY JIu3.
YcTaHOBHTE HYKJIICOTUIHYIO ITOCIEeN0BaTeabHOCTh yyacTka TPHK, xoTopblil cuHTE3upyeTcss Ha
nanHom (parmente JIHK. OtBer mnoscaute. Ilpum HamucaHum TmoOCIeq0BaTEIBHOCTEH
HYKJIEMHOBBIX KUCIJIOT yKa3bIBaiiTe HanpasiieHue Lenu. /s BeIoNHEHNs 3ajaHus UCIIOJIb3YITe
Ta0JIMIy TEHETHYECKOr 0 KOAa.

OrtBer:

1) amunokucnora JIuz kogupyercs Ha u”PHK komonamu 5'-AAA-3'u 5'-AAT-3/,
2) ykazannbiM kogoHam UPHK cootBercTBytot antukogonsl TPHK 5'-YVYVY-3'u 5'-1IY V-3,
3) antukomonsl TPHK, coorBerctByromme amunHokucinore Jluz, KkoaupyroTcs Ha
tpanckpubupyemoit JIHK tpuruteramu 3'-AAA-5"u 3'-I'AA-5',
4) na wwxHed uenu JIHK wumeercs tpumner 3'-I'AA-5', cinemoBaTenbHO, OHA SBIISCTCS
TPaHCKPHOUPYEeMOii;
5) HykJneotuaHas mnocienoBarenbHOCTh yyacTka TPHK kommnementapHa TpaHckpuOupyemoit
nenu JHK: 5°’-ALIYUT'ALLY YT AT'TIAT-3".

6. M3BecTHO, YTO KOMIUIEMEHTApHBIE LENH HYKJICHMHOBBIX KHCJIOT aHTHIAapairiensHbl (5'
KOHITY OJIHOH 1IeTIH COOTBETCTBYET 3' KoHel Apyroii nenu). CHHTE3 HYKJIEHHOBBIX KUCIOT
HaunHaeTcs ¢ 5' konia. Pubocoma nemxercs no uPHK B nanpaBnenuun ot 5' k 3' KoHILY.
@®parMeHT Hayalla TeHa UMEET CIEAYIOIYIO MOCIeI0BATEIbHOCTh HYKJICOTUIOB (BEPXHSIS
ETTh — CMBICIIOBAsI, HI)KHSS — TPaAHCKpUOHUpyemasi):

S>-TAATTALLUTI'TIATATATHIAT-3’

3-ATTALTITUI TATATAITTA-S’
I'en copepxuT MHGOPMATHUBHYIO M HEMH(POPMATUBHYIO YaCTH JUIs TpaHcaauuu. MHpopmaTuBHas
yacTh FeHa HaYMHAETCs C TPUIUIETa, KOJAUPYIOLEro aMMHOKucaotTy Mert. C Kakoro HykieoTuaa
HaunHaeTcs MH(OpMaTHBHAsA yacTh reHa? OmnpeenuTe MOCIeN0BaTeIbHOCTh AaMUHOKHCIIOT BO
¢parmenTe nonunentuaHo nenu. OTBeT mosicHuTe. [l BBHIMOJIHEHMS 3a/laHUsl UCIOJB3YITeE
TabJIUIy TeHeTHuYecKoro koja. IIpum HamucaHMM MOCIIEeAOBAaTENbHOCTEH HYKIEHMHOBBIX KHCIIOT
YKa3bIBalTEe HAIIPABJICHUE LIETIH.

OrBer:

1) mocnenoBatenbHOCTh PHK:
S’-AVTALUITTAVAVAVIIIAY-3’
2) na uPHK 5'AVT3', na TIHK 3'TAILS' ctapT-K0o10H
3) mo cTapT-KOJI0HY HaXOJUM OTKPBITYIO PAMKYy CUMTHIBAHMS;
4) moce0BaTeIbHOCTD MOJUIENTHAA: MET - TPE — alla — TUP — HJIE - TUC

7. W3BecTHO, YTO KOMILJIEMEHTApHBIC I€MHA HYKJICHMHOBBIX KHCJIOT aHTUIapauieabHbl (5'
KOHITY OJTHOH IIeTH COOTBETCTBYET 3' KOoHell Apyroi nemnu). CHHTE3 HYKIEHHOBBIX KUCIOT
HaumHaeTcs ¢ 5' konna. Pubocoma nemxkercs mo uPHK B Hanpasnenuu ot 5' k 3' KoHITy.
@®parMeHT Hayaja reHa UMEeT CIEAYIOINIYIO MMOCIeA0BATEIbHOCTh HYKJICOTHI0B (BEPXHSIs
IeTTb — CMBICJIOBAs, HIDKHSSI — TPaHCKpUOUpyemas ):

S-UTATTAATAOTTATHTTAIT-3°
3-TATAUTTATTALUTATAATHA-S’
['en conmepxut MHGOPMATUBHYIO U HEMH(OPMATUBHYIO YaCTH s TpaHcisuun. MabopMaTuBHas
YacTh T€HA HAYMHAETCS C TPUILIETA, KOJAUPYIOMIETO aMUHOKUCIOTY MeT. C Kakoro HyKJIeoTHAa



HauMHaeTcss MHpopMaThBHas 4yacTh reHa? Ompenenure MocieaoBaTeIbHOCTh aMUHOKHUCIIOT BO
¢parmenTe nonunenTuaHON nenu. OTBeT mosicHute. [l BBIMOMHEHHS 33aJaHHUs UCIOIb3yHTe
Tabyuiy reHerudyeckoro koxaa. [Ipum HamucaHuM MOCIEIOBATEIBHOCTEH HYKJIEHHOBBIX KHCIIOT
YKa3bIBalTE HAIIPABJIICHUE LIECTIN.
Otser:

1) mnocnenosarensHocTh UPHK:
5’- AYITAAVALOYTAVIYVATLY -3°
2) na uPHK 5'AVYT3', na IHK 3'TALLS' crapT-KoaoH
3) 1o cTapT-KOAOHY HaXOJUM OTKPBITYIO PAMKY CUYUTHIBAHNUS;
4) mocenoBaTeIbHOCTD MOJIUIIENTHAA: MET — aCH — TPE — acll — JieH - cep

8. HM3BecTHO, YTO KOMIUIEMEHTapHbIE LIENM HYKJIECHHOBBIX KHCIOT aHTHUMAapaylieNnbHbl (5’
KOHIly B OJHOM LIENU COOTBETCTBYET 3’ KoHel apyroi nenu). CUHTE3 HYKIEHMHOBBIX
KHCJIOT HaunHaeTcs ¢ 5’ konna. Pubocoma asmxercs nmo uPHK B nanpasnenuu ot 5’ k 3’
koHny. Bee Bunbl PHK cuntesupytores na JJHK-matpune. B nenu PHK u JIHK moryr
MUMEThCS CHelHalIbHbIEe KOMIUIEMEHTapHbIE YYaCTKHU - MaJTUHAPOMBI, OJ1arofaps KOTOPbIM
Yy MOJIEKYJbl MOKET BO3HUKATh BTOPU4YHAs CTpyKTypa. @parmeHnt mousekyinsl /IHK, Ha
KOTOpOW CHHTE3UpyeTcss ydacTok LeHTpaibHoM nerinun TPHK, umeer craemyromryro
MOCJIEIOBATEILHOCTh HYKJICOTHUIOB (HIKHSS 1IENb MaTpU4Has (TpaHCKpuOupyemasi)):

S-HATTATI LI TTATAATI -3’
3-TTAATALUTHALTATTALL-S
YcTaHoBUTE HYKICOTHAHYIO NocienoBaTeabHOCTh yyactka TPHK, kotopslii cuHTE3upyeTcsa Ha
naHHoM (parmente. Haiiaure Ha MaHHOM YdYacTKe MAJMHIPOM W YCTAHOBUTE BTOPHYHYIO
CTpyKTYypy uentpansHoiil netiu TPHK. Onpenennte aMuHHOKHUCIIOTY, KOTOPYIO OYAET MEPEHOCUTh
sta TPHK B mporecce bnocunTe3a Oenka, eciii aHTHKOIOH PAaBHOY/IAJICH OT KOHIIOB ITAJTMHIPOMA.
OtBer mosicuute. [l pelieHus 3a/laHus WCIONb3YyHTe TabmuIly reHetudeckoro kozga. [lpu
HallMCaHUM HYKJIEMHOBBIX KUCJIOT yKa3bIBaiiTe HaIllpaBIeHUE LEH.
Orser:
1) nocienoBarenbHocTh TPHK:
5’-HAVVYAVITIT'YIAYAAVT -3’
2) nanuajpoM - [IAYVAY
3) TPHK 5 - I'Y — 3 va uPHK 5-AII -3
4) aMUHOKUCIIOTA - TpE

9. B mnavane xoaupymomeil yactu reHoB uH(py3opuil poxga Euplotes BcTpewaroTcs crom-
KoAoHbl. OIHAaKO B Hayaje reHa pudocoma Mpu BCTpeue ¢ TakuM cTomn-kogoHoMm B uPHK
CABUIaeT paMKy CUMTBIBAHMS Ha OJMH HYKJEOTH] B CTOPOHY 3’ KOHLA U NPOJOJIKAET
cuHTe3 nonunentuaa. CHHTE3 HYKJICMHOBBIX KUCIOT HauyMHaeTcs ¢ 5° koHna. Pubocoma
nBmkercst oT 5° k 3° xoHny 3penoit ”PHK. ®@parmeHT Havana reHa MHQY30puu UMeeT
CJIEIYIOIYIO ITOCIIE0BATENbHOCTD (HUXKHSS LIeNb MaTpU4Has (TpaHCKpuOHpyemas)):

S-UTTTATTHATTAALILIIT AIITTIIA-3”
3-TAAUTAOITAATTITTUTTAAT'T-5’
Onpeznenute HyKJICOTUAHYIO TOCIE0BaTeNbHOCTh HH(popManonHoit PHK u o6pa3zyromuiicst Ha
Hell ¢pparMenT nonunentuaa. [Ipu oTBeTe yunuThIBaiiTe, YTO MOMUIENITHIHAS LIENb HAYMHAETCS C
aMHHOKUCIOTHI MeT. OTBerT mnoscHuTe. [[ng BBIMOMHEHMS 33JaHUS MCHOJB3YyWTE TaOIUILY
reHeTU4eCcKoro kona. [Ipu HanncaHuy nocien0BaTeIbHOCTEN HYKJIIEMHOBBIX KACIOT YKa3bIBalTe
HallpaBJICHUE LEIN.
Otser:
1) mocnenoBareabHocTh HPHK:
5-UYVYIAVIHAVVYAALLUTAOYYHA-3’
2) TO CcTapT-KOAOHY HaXOJUM OTKPBITYIO PAMKY CUUTHIBAHUS
5’- AYTHAVYAALILLUTAYVYIA-3’



3) cron-komon Ha UPHK 5'YAAS3', 5'VAI'3', 5'YT'A3'

TPETUH TPUIUIET HaYMHAET CTOIN-KOJOH, pubOCOMa MpHU BCTpEYE C TAKMM CTON-KOJOHOM B
uPHK cnBuraer paMky cuuThIBaHHs HAa OJUH HYKJIEOTH]I B CTOPOHY 3’ KOHIA U IIPOJOJIKAET
cunte3 noaunentuaa: 5’- AYTHAYAALILLUTAILLYYLHA-3’

4) TOJMIENTHA: MET-TUC-aCH-TIPO-TPe-cep

10. 3BecTHO, YTO KOMILIEMEHTAPHBIC IEMH HYKIECHHOBBIX KHCIOT aHTUIMAPAIUICNbHBI (5’
KOHITY OJTHOM IIeTTH COOTBETCTBYET 3’ KOHeI Apyroi nenu). CHHTe3 HYKJIEHHOBBIX KHCIIOT
HayuHaeTcs ¢ 5’ koHna. Pubocoma nemwxkercs no nPHK B HanpaBinenuun ot 5 k 3’ KoOHITY.
B pubocomy Bxomar monekynsl TPHK B crmemyromieii mocienoBarenbHOCTH (yKa3aHbI
AQHTUKOJIOHBI B HAIPABJICHUH OT 5’ K 3’ KOHILY):

AY, U, TAL, YTA, LIVY.
VYcTraHoBUTE HYKJICOTHIHYIO TTOCIeA0BaTeNbHOCTh yuyacTka UPHK, KoTOphIi ciykut maTpuuen
OpH CHUHTE3€ WOJUIENTHIA, W AMHUHOKUCIOTHYIO TMOCIEAOBATEIbHOCTh 3TOTO (hparMeHra
nonunenTuaa. /s BBINOTHEHUSA33JaHUA HUCHONB3YHTEe Tabiuily reHeTudeckoro koxaa. [lpu
HallMCaHUM TOCIEAOBATEIbHOCTEH HYKJIEHHOBBIX KHUCJIOT YKa3blBalTe HampaBJiCHUE IEMU.
H3menuTcs a1 mocineaoBaTebHOCTh nonumentuaa, eciu BMecto TPHK ¢ antukogonom 5°-I'Al-
3’ ¢ pubocomoti cespxetcst TPHK, Hecymas antukonon 5°-YAL[-3’? TlosicHuTe OTBeET.

OTser:

[TocnenoBarenpHocTs UPHK: 5°-AVIUITTYIIYIHHAAATI-3".
@OparMeHT MoJIUIENTHAA: Uile-apr-Baji-cep-lu3.
[TocnenoBarebHOCTh HE U3MEHUTCS.
Antukonony 5’-YAII-3’ (3’-LIAVY-5’) cootBeTcTBYyeT KoioH 5’-' YA-3” (I'VA).
Konon 5’-'VA-3’ (I'VA) xonupyerT Ty k€ aMUHOKHUCIIOTY (Ba).

Nk W=

33)131—[1/[7[ OTKPLITOI'0 THUIIA ¢ KPATKHUM O0TBETOM

1. Kak Ha3eiBaercs nuaTep(dasa, B KOTOPYIO KJIETKA TOTOBUT CE0sI K ICIIEHUIO
OTtBeT: ayTocUHTETHYECKAsl UHTEpda3a

2. Hazosute OpTraHu3Mbl, OTHOCAIIIHUECH K IIPOKAPUOTaAM
OTtBer: 6aKTepI/II/I, CHHC-3CJICHBIC BOOAOPOCIIN

3. CuHTe3 KaKuX BEMIeCTB MpoTekaeT Ha riaakoi DIIC?
OTBeT: TUMHUIOB, YTIIEBOIOB.

4. HanumumTe reHeTH4ecKyro GopMmyity, XapakTepHyto s mpoMeTtadasbi-1 mMeiiosza
OrtBer: 2n4c

5. Omnwumute ctpoenue IIIC
OTBeT: cucTemMa KaHallOB, TPyOOUEK U MOJIOCTEH, OTHOMEMOPaHHBIN OPTaHOU

6. Ilepeuncaure cBOWCTBA MIa3MaTUYECKOW MEMOPAHBI.
OrtBeT: n30uparenbHas IPOHUIIAEMOCTh, 3AMKHYTOCTb, MOJISIPHOCTD

7. HasoBure BUIBI DHIOIIATO3A.
OtBeT: (paronnTo3, MUHOIUTO3.

8. Ha3zoBute 6€10K U3 KOTOPOT'O COCTOSAT MUKPOTPYOOUKH
OrtBet: TyOynuH

9. HazoBwure opraHou], B KOTOPOM JIOKATH30BaHBI (DEPMEHTHI JILIXaTEITBbHOMN TICTTH



10.

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

OTBeT: MUTOXOHIPUU

HazoBuTe oT/iMure macCUBHOIO TPAHCIIOPTAa BEIIECTB Yepe3 KIETOUHYI0 MEMOpaHy OT
AKTHBHOTO.

OTBeT: akKTUBHBIN TpaHCTIOPT — ¢ 3aTpaToid sHeprun AT®, a naccuBHbIN — O€3 3aTpaT
SHEPruu

33)13HI/IC 3aKpPbITOI'o THIIA

[lepeuncnure B MpaBUIILHOM MOPSAKE 4 3B€HA KHOCPHETHUECKOW CHCTEMBI, KaK
MeXaHU3Ma PETyJSIUN TOMEOCTa3a. MOPAIO0K:

BXOJ (IeTeKTop), 610K ucrnoaHeHus (3ddexTop), 60K yIpaBIeHHS, BBIXO/
BXOJI (IeTeKTOop), OJIOK ynpasieHus, 610k ncnoiaHenus (3¢dexrop), BbIXoa
Bx01 (3 dexTop), 650K UCTIONHEHHS (IeTEKTOp), OJIOK yIpaBIeHHUS, BHIXOT
Bx0oJ (3 dexTop), 610K yrmpaBieHus, OJIOK UCIIOIHEHUS (IETEKTOP), BBIXOT
OrtBert: 2

CnocoOHOCTD KUBOU CUCTEMBI, OJIICPKUBATH CTPYKTYPHO-() YHKIIHMOHAIBHYIO
YCTOHYMBOCTH B U3MCHSIOIIUXCS YCIIOBUSX CYIIICCTBOBAHUS:

oOpaTtHas OMOJIOTHYECKast CBS3b

(GyHKIIMOHaIbHAs cUCTEMA

roMeocTas

npsiMasi OMOJIOTUYECKAs CBA3b

OTtBer: 3

CBOWCTBO reHa, OIpeIesIioIIee CIOCOOHOCTh K U3BMEHEHUIO CTPYKTYPHI €
BO3HHUKHOBEHHUEM HOBBIX aJUICJIBHBIX (hOPM:

JTa0MIIBHOCTD

aJUIeNIbHOCTh

MIeHOTPONHUS

crenupuIHOCTh

OtBet: 1

CBOIICTBO reHa, onpeensonee ClIoCOOHOCTh K YBETUUYEHUIO KOJTMYECTBA KOMUI reHa:
aMIUTH UKL

aJJIENbHOCTh

IJIEHOTPONUS

NIEHETPAHTHOCTh

OrtBer:1

CrereHb BBIPAXCHHOCTH TeHA B TIPU3HAKE:
amruipuKaIms

IKCIIEPECCUBHOCTH

CHenupUIHOCTD

MIEHETPAHTHOCTh

OtBet: 2

KneTku, cnocoOHbIe 1aTh HAYAIO OJHOMY HJIA HECKOJIBKUM OIPEIEICHHBIM KIETOYHBIM
TUIIaM:

KOPHEBBIE KIETKU
0a30BbIE KJIETKH
CTBOJIOBBIC KIIETKH
paboune KIeTKH



OtBet: 3

7. B03MOXHOCTh BOCCTAaHOBJICHHS YTPAUYCHBIX KJIETOK 0OecreunBaeTcs Oaaroaaps TOMy,
YTO B TKAHSX CYIIECTBYET JIBa KJICTOYHBIX KJIOHA!

1) muddepeHnrpoBaHHBIC B KAMOHAIBHBIC KIIETKH

2) aTUIWYHBIC ¥ KaMOHMAIbHBIE KICTKU

3) muddepeHPOBaHHbBIE U ATUITHYHBIC KJIETKH

4) penapatuBHbIe 1 AU HEpeHIIMPOBAHHBIC KICTKU
OrtBert: 1

8. Temnblle MOIOBOrO XpOMATHHA MIPEICTABIISET COOON YaCTHBIN CITydaii:
1) dakynbTaTUBHOTO reTepOXpoOMaTHHA
2) Y-xpomatuHa
3) KOHCTHUTYTHBHOI'O Fe€TEpPOXpPOMATHHA
4) syxpomaTtuHa
OrtBert: 1

9. K mooKeHHsIM KJIETOYHOM TCOPHH OTHOCSTCS:
1) y MHOTOKJICTOYHBIX OPTaHU3MOB BCE KJIETKH OJMHAKOBBI 110 (PYHKIIHSIM
2) BCe OpraHu3Mbl HMEIOT OJMHAKOBOE CTPOEHHUE KIIETOK
3) KJIETKU MMEIOT €AMHBIC MPUHIKITBI () YHKIIMOHUPOBAHHSI
4) Bce OpraHu3Mbl UMEIOT KIIETOYHOE CTPOCHHE
OTtBer: 3

10.  IIpu3HaKu, KOTOPBIC MOKHO MCIIOIb30BATh /ISl OITMCAHHS PUOOCOMBI
1) y4acTBYIOT B mporiecce GOpMUPOBAHUS BepeTEHA JCTICHUS
2) Y4YacTBYIOT B IIpOIIECCEe CUHTE3a Oelka
3) COCTOAT U3 MYYKOB MUKPOTPYOOUEK
4) ompHOMEMOpaHHBIC OPTaHOU/IBI
OrtBet: 2

OIIK-8
33}13HI/I€ 3aKPBITOro TUIIA HA YCTAHOBJICHUE COOTBETCTBUSA

1. VYcraHoBHTE COOTBETCTBHE MEXAY XapaKTepUCTUKaMU M CTPYKTypaMu HMOpHOHA,
0003Ha4YeHHBIMU ITU(pPaAMU Ha PUCYHKE: K KaKJIOW MMO3HUIINH, JAHHOW B TIEPBOM CTOJIOIIE,
no0epHuTe COOTBETCTBYIOLIYIO O3UIIMIO U3 BTOPOTO CTONIOIA.

5
6
2 1
1

Ny
CTPYKTYPHI
XAPAKTEPUCTUKHA SMEPVOHA
A) coiep>KuT HEPBHYIO TPYOKY 11
B) nmeercst B SMOpHOHE TONBKO y IPECMBIKAIOIIUXCS, IITUL] U 2)2

MIJICKOIIUTAOIINX

B) yqacTByeT B pOpMHPOBAHUH TUIAIICHTHI 3)3



I') TsoK, COeUHSIIONTUI 3apOJIBIII C TUIAIICHTON
J1) conepkuT KPOBEHOCHBIE COCY/IbI, COSMHSIONINE 3apOIBIII C

IJTALlEHTOUN

4) 4

E) oGecrieunBaet Ham4ne BOJIHOW CPEIbI TSl pa3BUTHS 3apOIbIIa

OtBer: 243114

2. YCTaHOBHUTE COOTBETCTBHE MEXIYy CTPYKTypamMH U

3apOAbIIICBBIMU  JIMCTKAMMU,

0003HaYeHHBIMU IIUPPaMU HAa PUCYHKE HUKE: K KaxJO0H MO3UIMH, JaHHOW B MEPBOM
cTonoIe, MoI0epUTe COOTBETCTBYIONIYIO MO3UIIMIO U3 BTOPOTO CTOJIONA.

CTPYKTVYPHI ?I?IIZ:OT,E[(IEHJEBHE
A) niepbs 1)1
b) sniuTenuii 1IerouHbIX abBEO 2) 2
B) sniunepmuc xoxu 3)3

I') Muokapn
J1) xene3sl )KeTyaKa

E) kocTHas TKaHb

OtBer: 131232

3. YcTaHOBUTE COOTBETCTBUE MEX]Y dTallaMu SMOpHUOTreHe3a, H300pakEHHBIMUA Ha CXeMe U
0003HaueHHBIMU IIUppamH 1, 2, 3, U UX XapaKTEPUCTUKAMU: K KaXKJIOW MMO3UIINH, TaHHON
B MIEPBOM CTOJIOIIE, TOA0EPUTE COOTBETCTBYIOIIYIO TO3UIIMIO U3 BTOPOTO CTOJIOIA.

XAPAKTEPUCTUKHA OTAIIbI
A) o6pa3oBaHHE OTHOCIOIHOTO MHOTOKJIETOYHOIO 3apO/IbIIlia 11
B) o6pazoBanue HEpPBHO TPYOKH 2)2
B) nocnenoBartenbHble MUTOTHUECKUE JIEJICHUS 3)3

I') nepemerenre (BrsiuMBaHuE) KJIETOK BHYTPh 3apOJIbIIIa
/1) Hagyano opraHoreHesa

E) dbopmupoBanue nBycrnoitHOro 3apoabIiia
OtBer: 131232



4. YCTaHOBUTE COOTBETCTBHE MEXIY XapaKTePUCTHUKAMH U CTPYKTypaMu 3apOjbIIla,
o6o3HaueHHBIMU Hpamu 1, 2, 3, 4 Ha PUCYHKE HWXKE: K KOKIOW MO3UIUU, TAaHHON B
MIEPBOM CTOJIOIIE, TOIOEPUTE COOTBETCTBYIOIIYIO TTO3UITHIO U3 BTOPOTO CTOJIOINA.

CTPYKTYPhbI
XAPAKTEPUCTHUKU 3APOJIBIIIIA
A) hbopMHupYET OCEBYIO OTIOPHYIO CTPYKTYPY N1
B) coenmunuTenbHbIe TKaHU OyIyT HOPMHPOBATHCS U3 JAHHBIX 2)2
CTPYKTYp
B) siBisieTcst MpOU3BOTHBIM SKTOAEPMBI 3)3
') B panpHeleM qacT Hayao 3MUIEPMHUCY KUBOTHOTO 4) 4

1) 6ynet ¢popMupoBaTh MBIIIEYHYIO TKaHb KUBOTHOTO

E) obpa3yromuecs kieTku OyayT ClIOCOOHBI K BO3OYAUMOCTH U
POBOTUMOCTH
OrtBer: 342142

5. VYcTaHOBUTE COOTBETCTBHE MEXIy MPU3HAKAMH M  CTaausMH HSMOpUOreHes3a,
o0o3HaueHHbIMU LI pami 1, 2, 3, 4 Ha cxeme HUKE: K KaXK0M MO3UIMH, TAaHHOU B IEPBOM
cTonb11e, MoI0epUTE COOTBETCTBYIOIIYIO MO3UIIUIO U3 BTOPOTO CTOJOIIA.

1 2

XAPAKTEPUCTHUKU gg/l%%ﬁ%FEHE?. A
A) nocnenHsasa ctaaus nepea GopMHUpOBaHUEM ME30I€PMbI 11
b) umeer ractpanbHyIO MOJIOCTh U J1BA CJIOS KJIETOK 2)2
B) nauano ructorenesa (00pazoBaHus TKaHEH ) 3)3
I') conepxut 6macTouenb 4) 4

J1) conepkut Xoply U HEPBHYIO IJIACTUHKY

E) dopmupyercs nepen craaueit 61acTysl
OrBer: 334241

6. YcraHOBHUTE COOTBETCTBHE MKy XapaKTEPUCTUKAMHU U CTPYKTypaMu SMOPHOHA,
o0o3HaYeHHBIMU Hpamu 1, 2, 3, 4 Ha cxeMe HUKE: K KaXI0H TO3HUINH, JTAHHO! B
MIEPBOM CTOJIOIIE, MOOEPHUTE COOTBETCTBYIONTYIO MTO3UIIMIO U3 BTOPOTO CTONIOIIA.



CTPYKTVYPDBI

XAPAKTEPUCTHUKU SMEPHOHA
A) ydacTByeT B OPMHUPOBAHUH ILIAIICHTHI 1)1

b) mpenoxpaHseT o oT MeXaHWYECKUX TTOBPEKICHUN 2) 2

B) npenarcTByeT NpOHUKHOBEHUIO MH(EKINI K 3apOBILTY U3 MOJIOCTH 3)3

MaTKU

I') yaacTByeT B pUKpeIUIEHUH SMOPHOHA K CTCHKE MaTKH 4) 4

) ciy>XUT BOJTHOM Cpeloi [Uist 3apoIbIia

E) dopmupyer Oyaymuii opraHuzm
Oteet: 132134

7. YcTaHOBHUTE COOTBETCTBHE MCKAY OopraHaMiy U 3apOJAbIIICBBIMU JIMCTKAMU,
o0o3HaYeHHbIMU IIH(pamu 1, 2, 3 Ha cXxemMe HUXKE, U3 KOTOPBIX 3TH OPraHsbl
bOpMUPYIOTCS: K KXKIOH IMO3UIINU, JTAHHOH B IIEPBOM CTOJIOIE, TOAOCPUTE
COOTBETCTBYIOILYIO TTO3UIIMIO U3 BTOPOTO CTOJIONA.

——

OPT'AHBI 3APOJIBIIHEBBIE JINCTKU
A) aTIMIepMHC KOXKHU N1
b) ckenmeTHbIE MBIIIIIBI 2) 2
B) snutenuii kummeyHuKa 3)3

I') ronoBHOI MO3T
J1) nmosoBbIe xKene3bl

E) neuyenn
OtBet: 123123

8. VYcTtaHoBUTE COOTBETCTBME MEXJy Ha3BaHMAMU U (QYHKIMSAMU U 3apOJbIIIEBBIMU
00osi0ukamMu, 0003HaYEHHBIMU Ha PUCYHKE IUpaMu 1, 2, 3: K KaK10M MO3ULINH, TaHHOU
B I1IEPBOM CTOJIOIE, TOAOEPUTE COOTBETCTBYIOIIYIO TO3HUIINIO U3 BTOPOTrO CTOI0NA.

3APOJIBIIIEBBIE

HA3BAHUWE ®YHKIMN OBOJIOUKUA



A) MexaHWYeCKas 3alliTa, 3alIUTa OT IEPEChIXaHuUs 11

b) cBs13b 3apopiiiia ¢ OKpysKarolei cpeaoi 2)2
B) HakoruieHne npoyKToB a30TUCTOTO OOMEHa 3)3
I') xopuon

J1) amnanTomc

E) amanon
Otsert: 213132

9. VYcraHOBHUTE COOTBETCTBUE MEXK]Y XapaKTEPUCTUKAMHU U CTAIUSIMU dYMOpUOTEHE3a
JIAHIIETHHUKA, OTMEYCHHBIMH Ha pUcyHKe udpamu 1, 2, 3: K Kax10i MO3UIUH, TAHHOU B
TIEPBOM CTOJIOIIE, TOIOEPUTE COOTBETCTBYIOIIYIO TTO3UITMIO U3 BTOPOTO CTOJIONA.

XAPAKTEPUCTUKHA CTAIUN
A) mpeiiecTByeT HeHpye N1

b) 6mactyna 2)2

B) umeer nepBuUHbBIN pOT 3)3

I') mopyna

J1) cOCTOUT U3 IKTOJEPMBI 1 SHTOIEPMBI

E) He umeeT nonocTu BHyTpH
OrBer: 323131

10. YcTaHOBHTE COOTBETCTBHE MEXKIY XapaKTCPUCTUKAMH W CTPYKTYpaMH 3apO/IbIIIa,
0003HAaYeHHBIMU Ha pUCYHKE mudpamu 1, 2, 3: K Kaxa0i MO3UIUH, JAHHON B MEPBOM

XAPAKTEPUCTUKA CTPYKTYPhBI
A) oOpazyercst U3 Me301epMBI 11
b) popmupyet ocsizaTenbHbIe peEenTOpEI 2)2
B) umeeT sxTonepManibHOE TPOUCXOKACHUE 3)3

I') popmupyeT neyeHouHbIi BEIPOCT

I[) OrpaHU4YUBACT MMOJIOCTH HepBHQHOﬁ KHUIIIKH

E) y nannerHuka, B OTIMUME OT Y€JIOBEKA, COXPAHSIETCS Ha MPOTSHKCHUN
BCEW KU3HU

OtBer: 211332



3auaﬂne 3aKPbITOro THIA HA YCTAHOBJICHHUE MMOCJICA0BATCJIBHOCTH

1. VYcraHoBuTe MOCIEA0BATEIHLHOCT ATANOB YMOPHUOHAILHOTO PAa3BUTHSI JJAHIIETHHKA.
3anuimuTe COOTBETCTBYIOIIYIO MTOCIIEI0BATEILHOCTE U(D.
1) uHBaruHaNMs OJHOTO MOJIOCA 3aPO/IbIIIA 10 HAIPABIECHUIO K JPYTOMY
2) 5 MOpHOH U3 IBYX 3apOJIbIILIEBbIX JUCTKOB
3) OTHOCTIOMHBIM MHOTOKJIETOYHBIN 3aPO/IbIIII
4) dopmupoBaHue 0JaCTOMEPOB
5) dbopmupoBaHrEe HEPBHOU TPYOKH M XOPIbI
OrtBet: 43125

2. YcTaHOBHTE MOCIIEI0BATEILHOCTD COOBITHI, MPOUCXOSAIINX B )KU3HEHHOM ITHKJIE
’KUBOTHOT'O C HEMPSIMBIM Pa3BUTHUEM IPU BHYTPEHHEM OILIOI0TBOPEHUU. 3AIUILINTE
COOTBETCTBYIOILYIO IIOCTIEA0BATEIBHOCT UGD.

1) pa3BuTHE SMOpHOHA

2) OTKJIaJbIBAaHUE SHIIa CAMKOM

3) OIUIOOTBOpPEHHUE AULIEKICTKH

4) MOSIBJICHHE HETIOJIOBO3PEIION B3pOCIIOi 0coOn

5) bopmupoBaHue IMYNHKI
OrtBet: 32154

3. YcraHOBUTE MOCIEIOBATEIBHOCTD CTAINH SMOpUOTeHe3a OECII03BOHOYHOTO JKUBOTHOTO.
3anummTe COOTBETCTBYIOUIYIO TIOCIEI0BATEIBHOCTD ITUMD.
1) npoGieHue 3uroThl
2) racTpyasuus
3) opraHoreHes
4) obpazoBanue OJIaCTYITBI
5) bopmupoBaHHEe ME301epPMbI
OtBet: 14253

4. VYCTaHOBHUTE MOCIIEIOBATEIIEHOCTH ITAIIOB 3apO/IBIIIICBOIO PA3BUTHS JIAHIICTHUKA.
3anuIuTe COOTBETCTBYIOIIYIO MOCIEI0BATEILHOCTD U P.
1) o6pazoBaHue HEPBHOM IJIACTUHKHU U XOPJIbI
2) hopMupoBaHKe BHYTPEHHUX OPTaHOB M CHUCTEM OPTaHOB
3) npobieHue 3UroThl
4) popmupoBaHUe OAHOCIOWHOTO 3apOAbIIIA
5) bopmupoBaHHe IBYXCIOWHOTO 3apOAbIIIa
OrtBet: 34512

5. YcTaHoBuUTE MOCIEI0BATEIBHOCTh 3TAIOB OHTOICHE3a JaHLETHUKA. 3alUIINTe
COOTBETCTBYIOIIYIO MOCIIEIOBATEIHHOCTD U(P.
1) popmMupoBaHuE MOPYJIBI
2) oOpa3oBaHuE HEUPYJIBI
3) omnoI0TBOpPEHHE
4) oOpa3oBaHue OIACTYIIBI
5) popmupoBaHuE IBYX CIIOEB KIETOK
OrtBet: 31452

6. YcraHOBHTE NOCIEIOBATEIBHOCTD MIPOIIECCOB SMOPHOTEHE3a JTAHIIETHIKA. 3aITUTIINTE
COOTBETCTBYIOIIYIO TIOCTIEA0BATEIHHOCTD IIUMD.
1) obpazoBaHue Me307€PMBI
2) hopMupoBaHHEe racTpaTbHON OJIOCTH
3) opranorenes



4) obpazoBaHue OJIACTYIIbI

5) npobneHwue 3UroThl
Oteer: 54213

7. YcTaHOBUTE MOCIIEI0BATEILHOCTD MIPOLIECCOB SMOPHOHATBHOIO PAa3BUTHUS YETIOBEKA.
3anummrTe COOTBETCTBYIOUIYIO TIOCIE0BATEIBHOCTD ITUMD.
1) popmupoBanue MopyIbl
2) BHelpeHre SMOPHUOHA B YHIOMETPUN MATKH
3) obpazoBaHue OJACTOIUCTHI
4) Havajo IpoOJICHUS 3UTOTHI
5) ¢popmupoBaHUE BOPCUH XOPHUOHA
OrtBet: 41325

8. VYcraHoBHTE OCIEI0BATEIBHOCTD IPOLIECCOB, IPOUCXOIAIINX B KIIETKE aMEOBI IpU
NUTAHUU. 3alUIIATE COOTBETCTBYIOUIYIO TIOCIE0BATEIBHOCTD IIUD.
1) BrsiuMBaHMe M1a3MaTHYECKON MeMOpaHbl C YaCTULAMH MTUIIH
2) oTneneHne MEMOPAHHOTO ITy3bIpbKa C YaCTULIEH UM BHYTPb KIETKU
3) pacuieruieHue GMOOJIUMEPOB MUIIH IO MOHOMEPOB
4) 3aMbIKaHUE IUIa3MaTHYECKON MeMOpaHbl ¢ 00pa3oBaHKeM (parolUTO3HOrO My3bIpbKa
5) cnusiHue (aroMTO3HOrO My3bIPbKa C IM30COMOM
OrtBer: 14253

9. VYcraHOBHUTE MMOCIICIOBATEILHOCTD MTPOIIECCOB, MMPOUCXOSAIINX TP (POPMHUPOBAHUH
HATUBHOM CTPYKTYpbI OeiKa. 3aluIIiTe COOTBETCTBYIOIIYIO OCIEA0BATEIHHOCTD IIUMD.

1) hbopMupoBaHHe BOAOPOTHBIX CBSA3CH MEXKTY IMETITHIHBIMU TPYIIIAMA aMUHOKHUCIIOT
2) oOpa3oBaHue TUCYIb(OUIHBIX CBSI3EH MEXIY PA3TUYHBIMU y4acTKaMH O€JIKOBOM MOJIEKYIIbI
3) cuHTEe3 MOJUNENTUIHON LIETIH U3 AMUHOKHUCIIOT
4) npucoeaunaeHre GochaTHON TPYIILI K OEIKY ¢ TPETHYHON CTPYKTYpOit
5) cbopka HECKOJIBKHUX TOJTUIECITHIHBIX CYOBETUHUI] B OJTUH OETIOK
OrtBet: 31245

10. Pacnionoxxure B MpaBHIILHOM HOPSIIKE MPOLecChl (GOPMUPOBAHUS TPETUUHON CTPYKTYPbI
Oenka. 3anuiImMTe COOTBETCTBYIOIIYIO MOCIE0BATEIHHOCTD ITU(D.
1) popmupoBaHuE NEPBUUHON CTPYKTYpPHI Oeska
2) oOpa3oBaHUE MENTUIHBIX CBI3EH
3) popmupoBaHue GeTa-CcKIaa4aTon CTPYKTYphl
4) oOpa3oBaHr€ BOJOPOAHBIX CBA3EH BHYTPU MOTUIEITHIHON 1T
5) popmupoBanue GubdpuIApHOro Oenka
OrtBer: 21435

3a)131me OTKPLITOI'0 THIIA C PA3BEPHYTHIM oTBETOM/ 3agada

3agaya 1. MerremorinoOuHemMusi  HacleACTBEHHass  OOYCJIOBJ€HAa  HapylIeHHEM
BOCCTaHOBJIEHUs MeTreMorioornHa B remorsioonH. OHa umeer ase Gopmbl. OJiHA U3 HUX CBA3aHA
C ayTOCOMHO-JIOMHHAHTHOW MYyTallMell W XapaKTepU3YeTCs TsKEIbIM TaTOJIOTHYeCKIM
coctosHueM opranusma. Jlpyras c¢opma cBszaHa ¢ Jepunurom ¢epmeHTta aumagdopasbl B
DPUTPOIMTAX M HACIETYETCS MO ayTOCOMHO-PEIIECCHBHOMY THITY. DTa (GopMa HE NaeT SPKO
BBIPQ)KEHHON KIMHUYECKON KapTHHBI.

Omnpenenute BEPOSTHOCTh POXKACHUS OOJBHBIX IETel 1 OCOOCHHOCTH TeUSHHsI 3a00JICBaHMUS,
€CJIM U3BECTHO, YTO OJIMH U3 POAUTEINIEH reTepo3UroTeH o o0enm hopmam METreMorIoOnHEMHH,
a BTOpou cTpamaet nedexrom GpepmerTa nuadopassl.

OrBer:
A - MeTreMoriioonaeMus I P AaBb X aabb



a - HopMa G AB, Ab, ab, aB ab
b - meTtremornobunemust I T F AaBb; Aabb; aabb; aaBB
B - Hopma

50% - MmeTreMOoriIo0uHEeMHus

25% - MeTreMOorjJI00MHEMHS |

25% - HOpMaA.

3agaua 2. Anumpuaus (OTCYTCTBHE paxyJHOW OOOJOYKH TJa3a) W MOJUIAKTHIHS
(MHOTOManaoCTh) HACIEIYIOTCS KaK ayTOCOMHO-JOMHHAHTHBIE MPHU3HAKU, a AJIbOMHU3M - Kak
ayTOCOMHO-PELIECCUBHBIM.

KakoBa BepoOSTHOCTh pOXKIEHUS 3J0pPOBBIX JIeT€ll B ceMbe, TIJe OTel SBIETCS
TeTepO3UTOTHBIM IO BCEM TPEM MPU3HAKAM, & MaTh CTPAIaeT AIbOMHU3MOM?

OTtBer:

A - TeH aHupuaAuu P aabbcc x  AaBbCc

a - T€H HOPMBI G ABC, ABc,

B - reH noaumakTuimm abc ADbC, Abc,

b - rer HOpMBI aBC, aBc,

C - TeH abOMHU3MA abC, abc

C - reH HOPMBI F AaBbCc; AaBbcc; AabbCc; Aabbcc;

aaBbCc; aaBbcc; aabbCc; aabbcc
1/8 wactp (wmm 12,5 %) nereii OyayT 310pOBBIMH.

3agauya 3. B ceMbe, rie MaTh UMEET TPETHIO IPYIITY KPOBH U FOJTyOBIC TJ1a3a, a OTEIl - TPEThIO
rpynmy KpOBH U Kapue Tiia3a, pOAUIICS TOIyOOrIa3blii ChIH C TIEPBOM TPYIINO KPOBU.

YCTaHOBHUTE TCHOTHUITBI POJIUTENICH, a TAKKE ONPEISIUTEe BO3MOXHBIC BAPHAHTHI y JCTCH
rpymi kpoBu 1o ABO-cucreme.

Otser:

A- I'eH Kaperia3ocTH P IBiaa x 1BiAa
a - FeH TOIy0OrIa30CcTU G IBa, ia IBA, iA, IBa, ia
F IB1BAa, 1BiAa, 1B1Paa, 1Piaa,

I®iAa, iiAa, 1Piaa, iiaa
1 rp. 1 rp.
6/8 uacreii (75%) nereit OyayT UMETh TPETHIO TPYIIITY KPOBH, a 2/8 yactu (25%) - mepByto rpyrmiy
KPOBH.

3agauya 4. XXeHmunHa co BTOPOH IpyNIoN KpOBU pe3yC-OTpHULATENbHAs BBILIUIA 3aMYyX 3a
MY>KYMHY TpeThell rpyHIbl KPOBH PE3yC-MOJI0KUTEIbHOTO0. VX nepBblil peOeHOK UMEET MEPBYIO
IpyNILy KPOBH U PE3YC-OTPULIATEIbHBIN.

Omnpenenure xapakTep reHOTUIIA POJIUTENIEH 3TOr0 pedeHKa U BO3MOYKHBIE BAPUAHTHI TPYIII
KPOBH U PE3YC-IIPUHAIIEKHOCTD Y TIOCIEAYIOUINX JETEH.

OtBeT:
A -Rh (+) P I*-aa X IB-A-
a-Rh(-) F 1°1%a
ciienoBareiabHo: P 1*1%a X 1BI°Aa
G 1*a, 1% IBA, IBa, I°A, I8
F I*IBAa; 1M1Baa; 181°Aa; 1M%a;
IB1I°Aa; 1B1%a; 1°1°Aa;  1°1%a
12,5% - 4tp, Rh(+) 12,5% - 31p, Rh(+)
12,5% - 4tp, Rh(-) 12,5% - 3tp, Rh(-)
12,5% - 2 tp, Rh(+) 12,5% - 1tp, Rh(+)
12,5% - 21p, Rh(-) 12,5% - 1rp, Rh(-)



3agaya 5. AHrHOMaTO3 CETYATKH Ii1a3a (paciupeHue 1 HoBOOOpa30BaHUS COCYIOB CETUATKH
U JIereHepanys B Hell HEpBHBIX KJIETOK) HACIEAYIOTCS KaK JIOMUHAHTHBIM ayTOCOMHBIM IPU3HAK C
neHeTpaHTHOCTHIO 50%.

Onpenenure BepoOATHOCTb 3a00jeBaHMsI B CeMbe, IJe 00a pOIUTENs SIBISAIOTCS
reTePO3UTOTHBIMU HOCUTEISIMU AaHTMOMATO3a.

OrtBer:

A - TeH aHrmomMartosa P Aa X Aa
a - 'eH HOPMBI G A, a A, a
F AA, Aa, Aa, aa

BeposaTHOCTh pokAeHUs NIeTei-HOCUTENEH IeHa aHruomaro3a coctaBisieT 75% oT Bcex
JIeTei, OJHAKO (DEHOTHITMYECKHM 3TOT TEH MPOSIBUTCS TOJIBKO Y TOJOBUHBI JETeH, T.K. €ro

neHeTpaHTHOCTh paBHa 50%. CremoBaTenbHO, BEPOSATHOCTH 3a00JICBaHUS JACTCH aHTMOMATO30M
cocTaBuTt 37,5%.

3agaya 6. Y uenoBeka JOKYC pe3yc-(hakTopa CLEIUIEH C JIOKYCOM, ONpenessiiomuM Gopmy
SPUTPOLIUTOB, M HAXOJUTCS OT HErO HA PACCTOSIHUM TPeX MOpraHu. Pe3yc-monoxxurenb-HOCTh U
JIUTMNTONNTO3 (HEHOpManibHAs (opMa DHPUTPOLMTOB B BHJE DIUIMIICA) ONPEICIISIOTCS
JOMHHAHTHBIMH ayTOCOMHBIMU T€HAMHU.

OmuH w3 CynpyroB TreTepO3UroTeH mo o0ouMM TMpu3HakaM. Bropoi cympyr pesyc-
OTPULIATENIbHBI U MMEeT HOpPMalIbHbIE SPUTPOUUTHI. [Ipu 3TOM pe3yc-MoNoKUTEIbHOCTh OH
YHAce0Baj OT OJTHOTO POAUTENS, a MIITUITOLUTO3 - OT IPYIoro.

OHpe,I[eJ'II/ITC MNpOUCHTHOC COOTHOIMICHUE BCPOATHBLIX I'CHOTHUIIOB H (beHOTHHOB y JieTell B
CEMBC.

OTBer:

A- reH »IIIMnTonnuTO3a P RrAa X rraa
a - T'€H HOPMBI G Ra - 485% ra
r-Rh(-) rA - 48,5%
R - Rh (+) RA- 1,5%
ra - 1,5%
F Rraa; rrAa; RrAa; rraa

48,5% (Rraa) - Rh (+), Hopma
48,5% (rrAa) - Rh (-), smmmnronuros
1,5% (RrAa) - Rh (+), smmmnrormro3s
15% (rraa) - Rh (-), Hopma

3agaya 7. ['unomnasus 3Manu BEIPAXKAETCS B PE3KOM UCTOHYEHUH SMAJIM U U3MEHEHUU 1IBETa
3yooB. Hacnenyercst kak JOMHHaHTHBIM, CHEIUIEHHBIH ¢ X-XpoMOcoMOW mMpu3Hak. MyxK4uHa,
CTPAJAIOIIMHI TUIIOIIa3UEN SMaH, )KEHUIICA Ha 3JJ0POBOM 10 TOMY IIPU3HAKY KEHIIUHE.

Onpenenure BEpPOSTHOCTh POXKJIEHUS AETEW, CTpaJarollMX BbIIIEYKa3aHHBIM J1e(heKTOM
IMaH.

OTtBer:

XA - rHIOIIIa3us 3Many, P XAY X xaxa
X*? - HopMa G XAY X2
F XAXE, XY

Bce neBoukH - ¢ rumnomiiaznueil IMain.
Bce manpumku - Hopma.

3agaua 8. Y 4enoBeka JaJbTOHU3M OOYCIIOBJIEH CHEIUIEHHBIM C X-XpOMOCOMOM
pereccUBHBIM F'eHOM. TanacceMus Kak ayTOCOMHBIN JOMUHAHTHBIN MPU3HAK HAOII0JaeTCs B ABYX
dbopmax: y TOMO3UTOT TsDKeJasi, 4aCTO CMepTeIbHas, y TeTepO3UToT MEeHee Tsokenast. JKeHmuHa ¢



HOpPMaJIbHBIM 3pEHHMEM, HO C JIerkod (hOpMOH TallaCCEMHUU COCTOUT B Opake CO 310pOBBIM
MYXXYMHOM, UMEET ChlHA MAJbTOHUKA C JIeTKod ¢opmoi TamaccemMuu. KakoBa BepoATHOCTH
POKIIEHUS CIIEAYIOIIETO ChIHA 0€3 aHOMaJTnii?

Oteert:
X9- nansToHU3M P XPX-Aa X XPYaa
XP - nopma F X%YAa, crnemoBarensHO:
A - Tamaccemus P XPX9Aa X XPYaa
a - HopMa G XPA, XPa, XPa, Ya
AA - Tsxenas popma X9A, Xl
TaIaCCEMHUH
Aa - Menee Tskenas hopma F XPXxdAa; XPYAa; XPXdaa; XPYaa;

X9%9Aa:  XIYAa; X9X%a; X9Yaa

XPYaa - 12,5% 110 OTHOLICHHIO KO BCEM ICTSIM;
Cpeau BCceX MaIbuuKoB - 25%.

3agaua 9. Y pa3BoJUMBIX B 3BEpPOBOTICCKUX X03HUCTBAX HOPOK OKpACKa MeXa OTPEeIIIeTCs
JBYMsl [apaMH HECIUCIUICHHBIX aJUICJIbHBIX TEHOB. JIOMHHAHTHBIE TeHbl O0OMX aJulesel
OTIPE/ICIISIIOT KOPUYHEBYIO OKpacKy. PereccuBHBIC ajuienu oOOMX Map, TaK K€ Kak U OJUH
JOMUHAHTHBI B OTCYTCTBHHM JPYroro JIOMHHAHTHOTO HEAJUICIBHOTO TE€HA, OINPEACISIOT
TUTATHHOBYIO OKPACKy Mexa.

Kakoe moTOMCTBO TOJYYHTCSl NIPH CKPEHIMBAHUU JBYX T'€TEPO3UTOTHBIX 1O 00OMM Iapam
TE€HOB HOPOK?

OTtBert:
A-B- - KopruHEBBIH MeX P AaBb X AaBb
A-bb, aaB-, aabb - miaTuHOBEII MeX

F AB Ab aB ab

AB AABB | AABb | AaBB | AaBb
Ab AABb | AAbb | AaBb | Aabb
aB AaBB | AaBb | aaBB aaBb
ab AaBb | Aabb aaBb aabb

9 yacreit noromcTBa A-B- Oy1yT HMeTh KOPUYHEBBIN MEX;
3 gactu aaB-

3 gactu A-bb 7 yacteil OyJieT ¢ MIATUHOBBIM MEXOM

1 gacTtp aabb

3agaya 10. YV nomaneit ren cepoit okpacku “C” moaaBisieT IeHCTBUE 'eHa BOPOHOM OKpacKu
“B” u pbikeit MacTH “b”. VI BopoHas, 1 pplkasi MacTH MOTYT pa3BUBAThCS TOJIBLKO IPU OTCYTCTBUU
reHa “C” (T.e. npu reHorturne “cc”

CkpenieHbl Mexay co00M IBE TUTETEPO3UTOTHBIE CEphIE JIOIIA M.

Omnpenenure paclieIuIeHUE TPU3HAKOB B TIOTOMCTBE.

Otser:
B - BopoHnas mactb P CcBb X CcBb
b- peiKast MacTh
C - cepas macTh, Cynpeccop F CB Ch cB cb
C - HET CYIIPECCOPHOTO JEHCTBHUS CB CCBB | CCBb | CcBB | CcBb

Ch CCBb | CChb | CcBb Ccbb
cB CcBB | CcBb ccBB ccBb
ch CcBb | Ccbb ccBh ccbb

12 gacTeit oTOMCTBA CEphIX, 3 4aCTU BOPOHBIX, | 4ACTh PBIKUX.



10.

1)
2)
3)
4)

1)
2)
3)

3aganus OTKPBITOIo TUNA ¢ KPATKHM O0TBETOM

HazoBuTe 3a00s1eBanme, B OCHOBE KOTOPOTO JISKHUT HapyIeHue peadcopOunn GocdaTton
U3 MEPBUYHON MOYM B KaHAIbIIaX He(PPOHOB.
Oteert: /[-pe3ucrenTHas (HacieaCTBEHHAs) hopMa paxuTa

OnwuiuTe NepBbli 3Tan 6MOXMMUYECKOT0 UCCIIE0BAHUS
OTBeT: CKpUHUHI-TECT, OCYILECTBIAETCS HAa 5-7 CYyTKM HOBOPOXKJIEHHOCTH, OCHOBAH Ha
MHUKPOOHOJIOTHYECKHX MOCceBax, TecT ['aTpu

[TpuBeauTe Tpu npuMepa MyJIbTH(HAKTOPHATBHBIX, TOJTUT€HHOHACIETYEMMBbIX
3a00JIeBaHUM.
OTtBert: caxapHblil [uabeT, aTepoCKIepo3, OXKUPEHHE

C nmoMoInIbI0 KaKoro MeTo/1a FTeHETUKH MOKHO U3YUYUTh T€HETUUECKYIO CTPYKTYPY
MOMYJISIUAN?
OTBeT: NONyJISIIIMOHHO-CTATUCTUYECKUM

HazoBute TPU MOHOI'CHHBIX MOJICKYJIAPHBIX 3a6OJIGBaHI/I$I, KIIMHUYCCKUC MTPOABJICHUA
KOTOpBIX MaHu(pecTupyroTcs nocie 40 ser.
OrtBeT: 60ne3ns Tes-Cakca, ankanTonypus, 601e3Hb Bunbcona-KonoBaiosa.

Kaxkoe monekymnsipHoe 3a0601eBanre Han00JIee YaCTO BCTPEUALTCS Y €BPEEB-allIKeHA3H?
Oteer: 6one3np Tes-Cakca

[Tpemtoxkute criocoObl JeueHus (PEHUITKETOHYPHUH.
OTBet: 1ueTa, UCKIIIOYAOIIAS YIIOTpeOIeHNE OCIKOB )KUBOTHOTO MPOUCXOKICHHUSI.

[Tepeuncnure 5 3a00s1eBaHN 0043aTEIBHOTO HEOHATAIBHOTO CKPUHUHTA.
OTtBeT: (heHWIKETOHYpUS, TAIAKTO3EMHUSI, BPOXKJICHHBIN TUIIOTEPUO3,
aHI[pOl"eHI/ITaJ'II)HBII\/’I CHUHJAPOM, MYKOBHUCIIUI03.

Jedunut kakoro TpaHCIIOPTHOTO OEJIKa JISKUT B OCHOBE pa3BuTHs 0ose3un Buiibcona-
Konosanosa?
OT1BeT: LepynomIa3MIuH

HazoBure renernyeckue 3a001eBaHus C HAPYLUIEHUEM aMUHOKHCIOTHOTO OOMEHa
(TUpa3HHO3BI).
OtBeT: (PEeHUTKETOHYPHUSI, ATKANTOHYPHUS, AITbOUHU3M.

3agaHue 3aKpBITOrO THIIA
['n6puaonoruyeckuii METoA MpeanoaaraeT OTJINYMe POIUTENBCKUX 0co0eH :
10 TPEM TTapaM albTePHATUBHBIX MPH3HAKOB
0 YETHIPEM IapaM aJIbTEPHATUBHBIX TPU3HAKOB
TI0 TISITH TTapaM aJIbTePHATHBHBIX TPU3HAKOB
110 HEOTPAaHMUEHHOMY KOJIMYECTBY Map albTEPHATUBHBIX IPU3HAKOB
OrtBer: 1

OpraHusMebl, TPEAKH KOTOPBIX B PSAY MOKOJIEHUN HE JAIOT PACIICIUIEHUS 110
AHAJIM3UPYEMBIM IIPU3HAKAM:

pacTUTENHHBIC THOPHIBI

TreTePO3UTOThI

"qucThle TUHUN"



4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

I'eMu3UTOTEI
Otser: 3

CyIIHOCTh TUOPUIOIOTUIECKOTO METO/1a COCTOUT B TOM, UTO:
0 (heHOTHTIE CYIIAT 110 TEHOTHUITY

0 TEHOTHIIE CYIAT 110 TEHOKOITUN

0 ¢eHoTHIE CYIAT IO PEHOKOITUHU

0 TEHOTHIIE CYAAT M0 (EHOTUITY

OrtBer: 4

[Tpu3Haky, U3ydaeMbIe B X0J1€ THOPHUIOIOTUYECKOTO METO/1a JOJKHBI OBITh:
aIbTePHATUBHBIMU

peIeCCUBHBIMU

JIOMAHAHTHBIMU

CXOIHBIMHU

OTteer: 1

Crioco6 rudpuau3anyu COMaTHUECKUX KJIETOK OTHOCUTCS K:
LUTOJIOTUYECKOMY KapTHUPOBAHUIO

IFeHETUYECKOMY KapTUPOBAHUIO

buznyecKoMy KapTUPOBAHUIO

LUTOI€HETUYECKOMY KapTUPOBAHUIO

OrtBer: 4

Ecin y murerepo3uroTsl JOMUHAHTHBIC TEHBI PACIIONIaral0OTCs B Pa3HBIX XpOMOCOMaX, TO
peub UIECT O:

LU C-IIOJI0KEHUH

KPHCC-KPOCC MOJIOKCHHH

TPaHC-TIOJIOKCHUN

PELMIIPOKHOM ITOJIOKCHHUU

OTtBer: 3

KpoccunroBep MOKeT HapyIiaTh CIETUICHHE T€HOB, YTO TPUBOJIUT K 00pa30BaHUIO:
MOJIOBBIX XPOMOCOM

HOBBIX ajlieseit

MyTalHi

PEKOMOUHAHTHBIX XPOMOCOM

OTtBer: 4

['eHbI HacTIEAYIOTCS COBMECTHO, 00pasysi:
TeHETHUYECKYIO TPYITITY

TPYIIBI CHETICHUS

TPYIITy MOPTaHH/T

Tpynmy ramer

OTtBer: 2

Coueranue noJIoBbIX XpoMocoM XX-XO xapakTepHO JUIS:
penTuiInit

ITHUI]

KY3HEUHUKOB

36MHOBOJIHBIX

Otser: 3



10. Ilpu xommIeMeHTapHOM JeMCTBUE IT€HOB B IPUMEPE CKPELIMBAHUS YACTOIOPOIHBIX
JMHUAN YepHBIX U OeNbIX Mblei B F2 momydaioT cOOTHOIIEHHE:

1) 9:3:4

2) 9:6:1

3) 9:4:3

4) 9:3:3:1
Ortger: 1

OIIK-9
33}131—[1/16 3aKPLITOI'0 TUIIA HA YCTAHOBJICHHE COOTBETCTBUSA
1. VYcraHOBUTE COOTBETCTBUE MCKAY XapaKTCPUCTUKAMU U CTAAUAMU KU3HCHHOI'O IIUKJIA

napasurta, 0003HaYCHHBIMU Ha pUCYHKe mudpamu 1, 2, 3: K KaxA0H MMO3UIINH, TAHHOH B
TIEPBOM CTOJIOIIE, TOIOEPUTE COOTBETCTBYIOIIYIO TTO3UITHIO U3 BTOPOTO CTOJIOIA.

CTAINN
KNU3HEHHOI'O

XAPAKTEPUCTUKN ITUKJIA
ITAPA3UTA

A) IpOHUKAaET B MPOMEKYTOUYHOT'O X035MHA 11

b) npencrasnser coboit TMYMHOYHYIO CTAIHIO 2) 2

B) sBisieTcst HEMOCPEICTBEHHBIM PE3YIBTATOM OILUIOIOTBOPEHUS 3)3

I') pa3BuBaeTCs B IEYEHU OCHOBHOT'O XO35IMHA
J1) akTUBHO IUIaBaeT B BOJIE

E) umeet repmadpoauTHYIO IOJIOBYIO CUCTEMY
Orser: 332131

2. YCTaHOBHTE COOTBETCTBHE MEXKIY XapaKTEPUCTHKAMH U THIIAMH HEPBHOM CHCTEMBI,
0003HaYeHHBIMU Ha pUCyHKe nudpamu 1, 2, 3, 4: Kk KaXk10# MO3UIIKUHU, TaHHOHN B IEPBOM
cToJIOIe, TOA0EPUTE COOTBETCTBYIOIIYIO MTO3UIIMIO U3 BTOPOTO CTOJIOIIA.

LH
LF | w—

<

5 M 6
TUIIBL
XAPAKTEPUCTUKHA HEPBHOU
CUCTEMBI
A) UMeeTcs y XOp/I0BBIX JKUBOTHBIX 11

b) B mporiecce 3BosTOMM BO3HUKIIA TIEPBOI 2) 2



B) xapakTepHa 1151 ’KUBOTHBIX C JTY4EBON CUMMETPHEH 3)3
') apomoph03 KoMbUaTHIX YepBeit 4)4
J1) B cocTaB BXOIUT HEPBHOE OKOJIOTIIOTOYHOE KOJIBIO

E) HepBHas cuctema CTBOJIOBOTO (JIECCTHUYHOI'O) THIIA
OrtBet: 411332

3. YcTaHOBUTE COOTBETCTBHE MEXIY XapaKTEPUCTUKAMU U CTAAUSIMU KU3HEHHOTO ITUKJIA
napasuta, 0003HaYeHHBIMU Ha pucyHke nudpamu 1, 2, 3, 4: K Kax 10U MO3UINN, TaHHON
B [IEPBOM CTOJIOIE, TOIOEPUTE COOTBETCTBYIOIIYIO MTO3HIIMIO U3 BTOPOTO CTOJIOIIA.

4

XAPAKTEPUCTHUKHU CTAIUUN
A) pe3ynbTar 6ecrnoaoro pa3MHOKEHHUS, IOIBUYKHAS CTAaIus N1

B) MoeT OBITh MPUKPEIUIeHA K TUICHKE BOJIBI HA TTIOBEPXHOCTH WJIM K BOJAHBIM 2)2
pacTeHUSIM

B) miis naneHelmero pa3BuTHs HEOOXOAUMO TOTATAHUE B TPOMEKYTOUHOTO 3)3
XO03MHA

I') mpou3BOIUTCS B3pOCIION OCOOBIO 4) 4

J1) nonazgaer BO BHEIIHIOKO CPey U3 OKOHYATEIBHOIO X035 MHA

E) nposBisieT moin0KUTENbHBI XeMOTAKCHC K MAJIOMY TPYIOBHKY
Orser: 342112

4. YcTaHOBUTE COOTBETCTBUE MEX/Yy XapaKTEPUCTUKAMU U OpraHaMu
BbIJIETICHHS], 0003HAYEHHBIMU Ha PUCYHKE HIDKE Iudpamu 1, 2, 3, 4: Kk KaKI0W MO3UIIH,
JTAHHOM B TIEPBOM CTOJIOIIE, MOJOEPUTE COOTBETCTBYIOIIYIO TTO3UIUIO U3
BTOPOTO CTONIONA.

) (¢ 5
XAPAKTEPUCTUKHA OPI'AHBI
A) IpoayKThl MeTaboIM3Ma MOCTYMAIOT U3 BTOPHYHOM TostocTH Tena (neaoma) 1) 1
b) crpykTypHO-(pyHKIIMOHAIBHOMN enuHuLel SBIseTcsl HehpoH 2) 2
B) ocymiecTBISIOT BRIBEICHNE MPOTYKTOB META00IM3Ma B KHIIIEUHUK 3)3
') mpotykThl MeTaboIM3Ma MOCTYMAIOT U3 MapEeHXUMBI 4) 4

I[) MAapHLIC OpraHbl B CCTMCHTAaX TCJIa

E) nmpoaykTsl MeTabonu3ma MocTynaroT U3 KpoBU
OrtBer: 243124



5. VYcTaHOBUTE COOTBETCTBUE MEXY XapaKTEPUCTUKAMU U CTaUSAMU KU3HEHHOT'O IIMKJIa
napasura, 0003HaueHHBIMHU Ha PUCYHKE HIDKE Iudpami 1, 2, 3, 4: kK KaKI0# MO3UIUH,
JTAaHHOM B IEPBOM CTOJIOLE, TOAOEpPUTE COOTBETCTBYIOUIYIO IIO3UILIUIO U3 BTOPOTIO

cToJoua.
@
T
] _

XAPAKTEPUCTHUKU CTAOANN
A) IMYMHKa napa3uTa NePEeHOCUTCS] KPOBbIO 1)1
b) cragus, Ha KOTOPOH MPOUCXOUT BTOPHYHOE 3arJIaThIBAaHUE 2)2
B) nnBa3uonHas (3apaszHasi) I 4eJI0OBeKa CTaIus 3)3
') ctanus, HAa KOTOPOH JIMYMHKA Pa3BUBAETCS MOCIIE MUTPALIUN 4) 4

J1) IpOMCXOIUT pa3BUTHE JIMYMHKH IIPH YMEPEHHOM BIAYKHOCTH B a3POOHBIX
YCIIOBUSAX

E) mpoucxouT moaoBoe pa3sMHOKCHHE

Orser: 342121

6. YcTaHOBHUTE COOTBETCTBUE MEXKY XapaKTEPUCTHUKAMH U
0ecr03BOHOYHBIMH KUBOTHBIMU, 0003HAYEHHBIMH Ha PUCYHKE HIDKE Iudpamu 1, 2, 3, 4:
K KQKJI0U MTO3UIUH, TAHHOW B IIEPBOM CTOJIOIIC, TOIOEPUTE COOTBETCTBYIOIIYIO
MO3UIUIO U3 BTOPOTO CTONIOIA.

N 3
\ fév
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XAPAKTEPUCTUKN BECITIO3BOHOYHBIE
A) nepeHoCcYuK BO30yIUTENs MallsipUn 11
B) 11t MasipuitHOTO TIIa3MO NS SIBJISIETCS] OCHOBHBIM XO3STHHOM 2)2
B) B030yauTens 3HTEPOOHO3a 3)3
I') npencraBurens kiacca [laykooOpa3HbIx 4) 4

/1) nepenocuuk 3HIIEPannTa

E) Bo3OynuTens negukynesa
OrBeT: 114332

7. YcraHOBHUTE COOTBETCTBHE MEX]y IPU3HAKAMH U TUIIAMH YepBeil, 0003HaAYEHHBIMU Ha
pucyske nudpamu 1, 2, 3: Kk Kax10i MO3UINHU, TaHHOK B IEPBOM CTOJIOIE, TOJ0EpHUTE
COOTBETCTBYIOILYIO O3UIMIO U3 BTOPOTO CTOJIONA.



TUIIbI
[MPU3HAKU YEPBEIL
A) 3aMKHyTasi KpOBEHOCHAsI CHCTEMA N1
b) HepBHas cuctema y310BOro TUIa 2)2
B) nosiBrieHre aHAIBHOTO OTBEPCTHUS 3)3

I') paznenpHOMOINBIE
J1) mpoMexyTKH MEKIy OpraHaMH 3aroJHEHbl TapeHXUMON

E) nnamenHsle (3BE314aThIE) KIETKU
OrBer: 332211

8. YcTaHOBUTE COOTBETCTBUE MEX/Y XapaKTEPUCTUKAMH U IPEACTaBUTEI MU
0€eCII03BOHOYHBIX JKUBOTHBIX, 0003HAYEHHBIX Ha PUCYHKE HIDKE Iudpamu 1, 2, 3: k
KaX/101 MMO3UIMH, TaHHO! B IIEPBOM CTOJIOLE, TOJOEPUTE COOTBETCTBYIOLLYIO MTO3ULIUIO
U3 BTOPOI'O CTOJIOLA.

IMPEJCTABUTEJIN
XAPAKTEPUCTHRA EECﬁOSBOHO‘—IHbIX
A) UMeeT epBUYHYIO II0JIOCTh Teja 1)1
b) pa3BuTHe co cMeHO# X03siMHA 2)2
B) repmadpoaur 3)3

I') 3amkHyTast KpOBEHOCHAs CUCTEMa
J) Te0 CerMeHTHUPOBAHO

E) onuH cioi MBI - TPOJOTBHBIE
OtsBert: 133221

9. VYcraHOBHTE COOTBETCTBHE MEXK/Yy XapaKTEPUCTHUKAMH U OpraHamMH, 0003HaYeHHbIMU Ha
pucynke uudpamu 1, 2, 3: K Kax10i1 O3ULNH, JAHHOH B IEPBOM CTOJIOLE, TOAOEpUTE
COOTBETCTBYIOIIYIO IO3UIMIO U3 BTOPOTO CTOJIONA.

XAPAKTEPUCTUKHA OPT'"AHBbI
A) mosiHOE pa3zieneHne BeHO3HOW U apTepHallbHONH KPOBU 11
B) opran nmo3BoHOYHBIX )KMUBOTHBIX C KaOEPHBIM JbIXaHHEM 2)2

B) obecrieunBaeT TEIIOKPOBHOCTD 3)3



I') sBnsieTcst apoMopdo30M, O3BOJIMBIIUM TO3BOHOYHBIM )KMBOTHBIM OCBAaUBaTh

cyury

/1) pa3nenenue KpoBU Ha BEHO3HYIO M apTEPUANIbHYIO TOJIBKO B IIPEICEPIUIX

E) comep)XHT TOJIBKO BEHO3HYIO KPOBb
Ortser: 131223

10. YcraHOBUTE COOTBETCTBHUE MCKAY MPpU3HAKAMU U 3TallaMU KU3HCHHOI'O ITUKJIa

MaJISIPUIHOTO TUTa3MO/IHsI, OTMEUEHHBIMH U pamu 1, 2, 3: K KaxA01 MO3UILINH, TAaHHON
B TIEPBOM CTOJIOIIE, TOIOEPUTE COOTBETCTBYIOIIYIO TTO3UIIMIO U3 BTOPOTO CTOJIONA.

8 ‘ @
2
‘ ) .3 ® O
2! e,
[TPU3HAK OTAII
A) pa3MHOXEHHE I1JIa3MO/IUSL B SPUTPOLIUTAX 1)1
b) npoHuKHOBEHUE MIA3MOAMS B OPraHU3M OKOHUYATEIIBHOTO XO3SIMHA 2) 2
B) pa3MHOXeHUe T1a3MOIusl B TeNaTOMTaX 3)3

') BO30ymuTens B KPOBU MPOMEKYTOYHOTO XO35THMHA
J1) 3apaxkeHue 1iaa3MoiueM caMKu KoMapa

E) npuBoMT K aHEMUU Y IIPOMEKYTOYHOTO XO3sUHA
OrBer: 231232

3aganue 3aKPBITOI'0 TUIIA HA YCTAHOBJICHHE MMOCJIE€T0BATCJILHOCTH

1. YcraHoBHTE MOCIEAOBATEIHHOCT ATAMIOB MUTPAITUH JIMIYMHKU aCKapU/Ibl B OPTaHU3ME
YeNoBeKa. 3aMuIINTe COOTBETCTBYIOIIYIO MOCIEA0BATEIHHOCTh IIUGD.
1) mocryruieHne JIMYUHKA C TOKOM KPOBH B CEPJIIIe
2) Murparus JMYUHKY 10 cocyaM OOJIBIIOTO Kpyra KpOBOOOpaIleH s
3) BTOpUYHOE MOCTYIIJIEHUE aCKAPUIBI B KUIIICYHHUK
4) IPOHUKHOBEHUE JIMYUHKHU B AJIbBEOJIBI JIETKUX
5) Murpanys JMIUHKA B TJIOTKY U 3aTEM B POTOBYIO TTOJIOCTh
6) TonagaHue iUl ¢ Pa3BUBAIOIICICS TNYMHKON B KHIIIEYHHUK YeTOBEKa
OrtBet: 621453

2. YCTaHOBHTE NOCIEI0BATEIBHOCTD CTaIUi Pa3BUTHSI YeIOBEUECKOW acCKapuIbl, HAUMHAs C
Mpoliecca UHBa3UM YE€JIOBEKa Napa3uToOM. 3alUILINUTE B OTBETE COOTBETCTBYIOIIYIO
MOCJIEIOBATEILHOCTH ITUGD.

1) npeBpalieHe JUYUHKI BO B3POCIOTO YePBs

2) NIpOHUKHOBEHUE JINYMHKU B JIETKOE

3) 3apakeHue 4elloBeKa CO3PEBIIMMU SHIIAMU aCKapU/JIbl

4) BBIXOJ IMYMHKU B KUIIIEUHHUKE U €€ BHEJPEHHUE B KPOBSHOE PYCIIO
5) BTOpUYHOE TTONaJaHue JINYNHKHU B KUIIICYHUK

OtBer: 34251

3. VYcranosure MOCJICAOBATCIILHOCTD ITPOLCCCOB JKU3HCHHOT'O [IUKJIA OBIUBETO OCITHA,
Ha4YrHasi C BbIXO/Ja AWl U3 OpraHu3mMa. 3anumniure COOTBCTCTBYIOLIYIO
noCiacaA0BaTCIbHOCTDb I_[I/I(I)p



1) 3pesnble YUIEHHUKU C SIMIIaMU BBIACTSAIOTCSA BO BHEIIHIOK CPEy

2) TMYMHKA MONAJaeT B KPOBSHOE PYCIIO

3) To0BKa B3pOCIIOro HEMHs MPUKPEIUISIeTCS K CTEHKaM KUILIEYHHUKA
4) B KUIIEYHUKE JTUYMHKA BBIXOJIUT U3 Ai11a

5) obpasyercs puHHA

OrBet: 14253

VYcraHoBUTE NMPAaBUIIBHYIO MTOCIIEI0BATEILHOCTh CTAIMM PA3BUTHUS YEIIOBEUECKON
acKapH/ibl, HAYMHAs C BBIACIICHUS CO3PEBIIETO Sifl[a BO BHEIIHIOIO Cpely. 3aluIInTe
COOTBETCTBYIOIYIO IIOCTIEA0BATEIBHOCTh LIUGD.

1) momajganue TUIUHKH B JICTKHE

2) BBIXOJ JTUYMHKH U3 siiflla B KUIIEYHUKE ¥ IPOHUKHOBEHUE B KPOBb

3) npeBpalieHue JMUYUHKHA BO B3pOCIIOrO YepBs

4) 3apaxxeHHe YeJIOBEKa CO3PEBIIUMU IHLIaMU

5) co3peBaHue JIMYUHOK B OOTATOM KUCIOPOAOM Cpefie

6) BTOpUYHOE 3aryiaThIBaHHE JTUYMHOK B MUIIEBAPUTEIbHBIN TPAKT

OrBet: 421563

YcTaHoBUTE TOCIEA0BATENBHOCTD, OTPAYKAOLYIO 3TAIlbl )KU3HEHHOTO 1IMKJIA OBIYbETO
LENHS, HAYuHas ¢ 00pa30BaHus SUI B 3pEIIbIX WICHUKAX. 3alHUIINTE COOTBETCTBYIOLIYIO
MOCIIEA0BATEIHBHOCTD ITUQD.

1) ynoTtpebieHre 4eT0BEKOM HEPOBAPEHHOTO Msica, COJIEpKaliero (PMHHbBI

2) OTpPBIB 3PEJIbIX YICHUKOB C SIUIIAMH OT TEJIa B3POCIOTO YePBsI

3) oOpazoBaHHE B3pOCIOTO YEPBS

4) mepeHoC IMYMHOK KPOBBIO B MBIIIIBI U 00pa3oBaHKe (HUHHBI

5) BBIXOJ1 TMUYMHOK C KPIOUbSIMHU U3 UL

6) moe1aHNe KOPOBAMHU YJICHUKOB C SIUIIAMU

OrtBet: 265413

YcTaHoBHTE MTOCIEA0BATEIHHOCTD CTAAUN PA3BUTHUS ICYEHOUYHOTO COCANbIIIMKA, HAUMHAS
C BBIJICJICHUS STUI] OKOHYATEIIEHBIM XO03SIMHOM BO BHEITHIOIO CpeTy. 3aluIInTe
COOTBETCTBYIOIIYIO TIOCTIEA0BATEIBHOCTH IIUMD.

1) BBIXO/ TUYHMHKH U3 TeJIa MAJIOTO MPYyI0BUKA

2) BHEJpEHUE JIMYUHKY B TEJIO MAJIOTO MPYyT0BUKA

3) BBIXOJl TMYMHKH U3 SIUI] B BOJIE

4) ob6pazoBaHUE IUCTHI

5) IpUKpEIJICHHE XBOCTATOW JIMIMHKH K BOJIHBIM IPEJIMETaM

6) pa3MHOXKEHHE JTUYMHKH

Orset: 326154

Y cTaHOBUTE MPABUIIHHYIO TIOCIE0BATEIEHOCTD CTAIMI Pa3BUTHS OBIYBETO IETTHS,
HauMHasi C BBIJICJIEHUS CO3PEBILETO iilla BO BHEIIHIOW Cpey. 3aluIIuTe
COOTBETCTBYIOIIYIO TTOCIEI0BATENLHOCTD IIU(P.

1) 3arnaTbIiBaHME UL BMECTE C TPABOM KPYITHBIM POTaThIM CKOTOM

2) ynotpe6ienne (UHHO3HOTO MsICa OKOHYATEIbHBIM X03IMHOM

3) BBIAETICHHE KOHIIEBBIX YJIEHUKOB CO 3pENbIMU SIHIIaMU BO BHEIIHIOIO CPELY

4) BBIXO]I B JKEITy/IKE NIECTUKPIOYHON JTMUYNHKU M TPOHUKHOBEHHE B KPOBEHOCHOE PYCIIO
5) npukperneHrne K CTeHKe KUIIEYHUKA U POCT B JJIUHY B3POCIIOTO YEpPBs

6) pa3BUTHE TUYNHOYHOHN CTaANX B GUHHY B MBIIIITIAX

OtBer: 314625

VYcraHoBUTE MOCIEN0BATENBHOCT ATANIOB B IIUKJIE PA3BUTHSI CBUHOTO IIEMHS, HAUMHAS C
Aiina. 3aruImMTe COOTBETCTBYIOIIYIO OCIEA0BAaTEIbHOCTD IUGD.



1) npoHNKHOBEHNE OHKOC(EP Yepe3 CTEHKY KUIICYHUKA B KDOBEHOCHOE PYCIIO

2) mpeBpaiieHne oHKocdep B GUHHBI

3) monaganue (GUHH C III0XO MPOBAPCHHBIM HJIH MIPO’KAPEHHBIM MSICOM B KUIICYHUK
OCHOBHOT'O XO35IMHA

4) nonaganue OHKOC(Ep B MBIIIIIBI, MO3T, IEYEHb IPOMEXYTOYHOTO XO35IMHA

5) BBIXOJ U3 AUI] JINYMHOK C KPIOUbSIMU — OHKOC(heEp

6) rmornajaHue CO3PEBIINX SIUI U3 KUIIEYHUKA OCHOBHOTO XO35IMHA B OPTaHU3M
POMEKYTOYHOTO X035MHA

OrtBer: 651423

9. VYcraHOBUTE MPaBUIBHYIO MOCIEAOBATEIHLHOCTD ATAMOB PA3BUTHUS ICYCHOYHOTO
COCaJIbIIIMKa, HAYMHAS ¢ OTUIOJOTBOPEHHOTO SifIa. 3alUIUTE B TAOIHILY
COOTBETCTBYIOIIYIO TIOCTIEA0BATEIBHOCTE ITUQD.

1) BeiBeieHHE OTUIOIOTBOPEHHBIX SHUI] M3 OPraHU3Ma YEPBS B KUIICYHUK KPYITHOTO
poraToro CKoTa, a 3aTeM HapyxXy

2) [TpukperieHUue THYMHOK K BOJHBIM PACTCHUSM U MPEBPAICHUE UX B IIUCTHI

3) BeutymuieHue u3 sSui B BOJIe MUKPOCKOITMYECKUX JTMYUHOK, TIOKPHITHIX PECHHYKAMHU
4) [MonagaHue MHUCT B KUIIEYHUK KPYITHOTO POraToro CKOTa

5) BHeapeHue JIMYNHOK B OPTaHU3M YIUTOK, POCT U Pa3BUTHUE JIMYMHOK B OpraHU3Me
6) BbIXxo/ TMUMHOK U3 OpraHru3Ma IPOMEKYTOYHOT'O X035MHA B BOLY

OTtBer: 135624

10. YcranoBHTE MOCIIEA0BATEILHOCTD 3TANIOB B ITUKJIE PA3BUTHS IEUEHOYHOTO COCAIIBIINKA,
HauuHasi ¢ Aia. 3anuimTe COOTBETCTBYIOUIYIO IOCIEI0BATENIBHOCTD LIUMD.
1) BHEApeHUE INYMHOK B OPraHU3M MOJLIIOCKA
2) BBIXOJ] U3 sHLIa JINUYMHOK C PECHUYKaMHU
3) nonajgaHue UKUCT B KUIIEUHUK KPYITHOI'O POraToro cKoTa
4) Murpauus JMYMHOK B IIEYSHb U JKETUHBIE IPOTOKU OCHOBHOT'O XO35IMHA
5) BBIXO/1 OIJIOIOTBOPEHHBIX SUI] B KUIIEYHUK KPYITHOTO pOTaToro CKoTa, a 3aTeM B
OKPY’KaIOILYIO cpey
6) MHIUCTUPOBAHUE JTHUUHOK

OtBer: 521634

3a)131me OTKPLITOI'0 THUIIA C PAa3BEPHYTHIM 0TBETOM/ 3ajgavya

3angaua 1. JlocTaBneHB! CBEKEBBIICICHHBIC KHUJIKHE UCTPAKHEHUS C MPUMECHI0 KPOBH H
ciu3u. B HaTMBHOM Maske oOHapyXeHbl Ba KpPYMHBIX oOpa3zoBaHus pazMepoMm 30-40 MKwM,
000J10YKa U PO HE BUIHBI, BHYTPEHHEE COJEPKMUMOE MEIIKO3EPHHUCTOE, TPYOBIX BKIFOUEHUH HET.
[Tpn HabmOJeHWH BUAHO, KaK TOJYKOOOpa3sHO 0Opa3yroTCsl JAOBOJBHO KPYIHBIE FOMOTE€HHbIE
BBIPOCTBI, B KOTOpBIE COJIEPKMMOE KJIETKH Kak Obl IepeBaimBaeTcs. J[BIKEHHE aKTHBHOE,
NpOCTENIINe «YIIIBIBAIOT» U3 Mo 3peHust. Coaepxar (paroluTHPOBAHHBIE SPUTPOLIUTHI.

1. Onpenenure BUJ MPOCTEHUILETO.

2. Hanummre cucTeMaTHKy JaHHOTO Mapa3yuTa Ha JATUHCKOM SI3bIKE.

3. O Kakoil cTaguu NPOCTEUIIIETO UAET pedb B 3a1a4e?

4. Yto co0oif MpeacTaBIsAIOT KPYMHbIE TOMOTE€HHBIE BBIPOCTBI, B KOTOPBIE COIEPKUMOE
KJIETKH MepEeBAINBAETCS?

5. Ha3zoBuTe cTaanio, Ha KOTOPOH MPOUCXOANT 3apaKEHHUE 3TUM Mapa3uTOM.

Orsert:

1. luzenrepuiinas ameba.

2. lapctBo: Z0a

[MonnapctBo: Protozoa
Tun: Sarcomastigophora



Knacc: Sarcodina
Bua: Entamoeba histolytica
3. Kpymnas BereraruBHas popma — forma magna.

4. JIO’)KHOHOXKH (TICEBJIOTIOUN ).
5. Iucra.

3agaua 2. B Ma3zke xkuakux (pexanauil yxe Mmoj MaJlbiM YBEIMYCHHEM BUIHBI KPYITHBIC
npocteiimme: Gpopma OBaTbHO-BBITSHYTAs, AB)KCHHUE aKTHBHOE, TI0 BCEMY Kparo Tella 3aMETHO
Meplaoliee ABIKEHNE, TTOX0Kee Ha IBUKEHHE PECHUYEK.
1. Onpenenure BUJ IPOCTEUILETO.
2. Hanummre cucteMaTuky JaHHOTO Mapa3uTa Ha JJATUHCKOM SI3BIKE.
3. CkonbpKO siiep y JAHHOTO MpocTeiiiero (Ha3BaTh MX, OOBSICHUTH (DYHKIIMOHAIBHOE
Ha3HaveHwue)?
4. Kak yjansiroTcst U3JIMILIKHY BOJIbI Y JAHHOTO OpraHu3Ma u3 Tena?
5. HazoBuTe myTh ¥ cr1oco0 3apaskeHust STUM I1apa3uTOM.
OtBert:
1. bamauTUINi KUIIIEYHBIN.
2. LapctBo: Z0a
[MoanapctBo: Protozoa
Twun: Ciliophora
Kuacce: Infusoria
Bu: Balantidium coli
3. IBa szipa: KpymHOE BEreTaTUBHOE SIIPO — MAKPOHYKJIIEYC U MEIIKOE TeHepaTuBHOE SAPO —
MHUKPOHYKJIEYC.
4. Yepe3 COKpATUTEIbHBIE BAKYOIIH.
5. IlyTh — mepopaybHbIi; cI0c00 — PeKaTbHO-OPATBHBIN.

3agauya 3. B ma3ke kana oOHapyKeHbI LIUCThI IPOCTEHIIHX.
1. K kakuM M3 nepeyrcieHHbIX HIKE )KIYTUKOHOCILIEB OHU MOTYT OTHOCUTbBCS: &) JIAMOIHS,
0) KMILIeYHasi TPUXOMOHA/1a, B) BarajiuiliHas TPUXOMOHA/A, I') JeHiIMaHus (OTBET MOSCHUTD)?
2. Hanumure cucteMaTuKy JaHHOTO MTapa3suTa Ha JJATUHCKOM SI3BIKE.
3. Onumure AMarHOCTUYECKUE MPU3HAKN OOHAPYKEHHOM 1IUCTHI.
4. CKOJIBKO KT'YyTUKOB Y BEr€TaTUBHOM (POPMBI JaHHOTO JKI'YTHKOHOCLA?
5. HazoBuTe myTh ¥ cr1oco0 3apa’keHust ’TUM M1apa3uTOM.
Orser:
1. 310 MOryT OBITH TOJIBKO LMCTHI JAMOINM, TaK KAaK JAPYrHe MEepeyrCICHHbIE Mapa3uThl
CTa/IMIO LIMCTA B )KM3HEHHOM IIUKJIE HE UMEIOT.
2. llapctBO: Z0a
[Monuapcrso: Protozoa
Tun: Sarcomastigophora
Knacc: Flagellata
Ortpsin: Diplomonadida
Buz: lamblia intestinalis
3. HucTs! oBanbHOM Gopmbl, JuHHOIH 12-14 MxMm. [lepennuii koHen HUCTHI 6oJiee Y3KHid, yeM
3agHuil. brnmke Kk mepeqHeMy KOHILYy HaxoJATCS 4eThIpe sAnapa. B muTormiasme coxpaHstoTcs
OCTaTKHU aKCOCTUJIS B BUJIE TOHKUX HUTEH aKCOHEM M OCTaTKH KI'yTUKOB. O00JI04YKa IUCTHI 4AaCTO
OTCTaeT OT LUTOIIa3Mbl, U MEX]Ly HUMU 00pa3yeTcsi CeproBU/IHAS IIETTb.
4. 4 mapbl KI'yTHKOB.
5. [yt — mepopanbHbIii; ciocod — GexaabHO-OpaATHHBIM.

3agaua 4. B xpaeByto OonbHuiy T. CTaBponosisi Ha 00cie0BaHne MOCTYNuiI MykunHa 30
net. bonbHOI o mpodeccun HePTSIHNK, HECKOJIBKO MECSIIEB HaX0AUJICS B KOMaHIMpOBKe B baky.
[To BO3BpamieHWH CTaj 3amMedyaTh OTCYTCTBHE AmIETHTa, CIA0OCTh, YacThle T'OJOBHBIE OOIH,



MPUCTYIIBI JTUXOPAIKHU, KOTOPbhIE MOBTOPSIUCH Yepe3 Kaxaple 48 yacoB. IlpucTyrbl BO3HUKAIN
BHE3AIHO, JUIMINCh B cpemHeM 1,5-2 baca M COMpPOBOXKIAIMCH O3HOOOM, YYBCTBOM XKapa.
TemnepaTypa Tena gocturana 40-41°C. IIpu MHKPOCKONMPOBAHMH OKPAIIEHHBIX MPENApaToB
KPOBH B 3PUTPOIUTAX OOHAPYKECHBI MPOCTEHUINE, HUMEIOIINE B IIEHTPE BaKyollb, ITUTOIIa3Ma
OKpallieHa B royiy0oi IIBET U UMEET BUJ KOJIBIIA, SIPO KPACHOE.
1. Kak Ha3piBaetcs 3a0oneBanme?
2. Hanummre cucteMaTuky napasuTa Ha JaTUHCKOM SI3BIKE.
3. Kak Ha3bIBaeTcs cTafusl pa3BUTHUS MMapa3uTa, CIeaylomas 3a Toi, KoTopas OnucaHa rnpu
MUKPOCKOIIUPOBAaHUU?
4. OOBSICHUTE MYTh U CIIOCOO 3apaXKEHUS.
5. Ha3oBuTe MHBAa3MOHHYIO CTAIMIO 3TOTO M1Apa3UTa.
Orsert:
1. Mansipus.
2. lapcTBo: Zoa
[oanapctBo: Protozoa
Tun: Apicomplexa
Kinacc: Sporozoa
Bua: Plasmodium vivax (sozmoorcro Plasmodium ovale)
3. Cramust aMmeO0UIHOTO IIIM30HTA.
4. I1yTb — mepKyTaHHBIN; CIOCOO — TPAHCMUCCUBHBIN (MHOKYJISIIHS).
5. CIopo30uTHI.

3agauya 5. V G6onbpHOro ¢ xano0aMu Ha MOBBIIICHHYIO TEMIIEpaTypy Tena, 00U B TPy,
Kallejab ¢ MOKPOTOM, OBIIIKY TP MUKPOCKOIIMU MOKPOTBI OOHAapy>KEHbI 00pa30BaHMsl, IOX0XKHUE
Ha siflla TeJIbMUHTOB: 30JO0TUCTO-KOPHUYHEBBHIE, OBAJIbHBIE, CPABHUTEIBHO KPYIIHBIE, UMEIOT
KPBILIEUKY, KOTOpasi Kak Obl BAaBJIEHA BHYTPb AN 3@ CUET BHICTYNAIOLIEH BOKPYT 000IOUKH.
1. Moryt 11 B MOKpOTE OBITh OOHAPYKEHBI SiiIa TeIbMUHTOB (OTBET MOSICHUTB)?
2. Hamumwure Ha JaTUHCKOM S3bIKE€ CHUCTEMATHKy Iapa3uTa, KOTOPOMY MOTYT
IPUHA]JIEKATh ONKUCAaHHBIE ANLIA.
3. Ha3zoBuTe nyTh U crioco0 3apakxeHus JaHHBIM T€IbMUHTO30M.
4. KT0 siBIsieTCs NpOMEKYTOYHBIMU X035I€BaMH ISl 3TOTO reJIbMUHTA?
5. HazoBuTe MHBa3MOHHYIO CTaIMIO JUUISl BTOPOTO MMPOMEXYTOYHOTO XO35IMHA.
OrBer:
1. /Ta, B MOKpOTE MOT'YT OOHApYyXHUBAThCs A1l JETOYHOI'O COCANIBIIMKA.
2. llapctBO: Z0a
['pynmna: Vermes
Tum: Plathelminthes
Kiacc: Trematodes
Bua: Paragonimus ringeri
3. IlyTh — nepopalibHBbIii; CIOCO0 — aTMMEHTapHBI (depe3 MsIco KpaboB, pakoB).
4. TlepBblii TPOMEKYTOUYHBIH XO35IMH — MPECHOBOJHBIA MOJUTIOCK pona Melania, Bropoii
POMEKYTOUHBIN X031UH — KpaObl, paKu.
5. Hepkapwuii.

3anaua 6. K Bpauy-nenmuarpy npuBenu Majibunka 4-X JIET C jkajlo0aMu Ha TOJIOBHBIE 00JIH,
MOBBIIICHHYI0O HEPBHYIO BO30YIMMOCTh, Pa3IpakKUTEIbHOCTh, IIUTENBHBIA TMOHOC, MOTEPIO
arnreTruTa U OXy/AeHHEe, 00N B KUIIIEYHHUKE.

[Tpu KOMPOIOTHYECKOM UCCIIEIOBAaHUH ObUTH OOHAPY>KEHBI IPO3pavHble OECIIBETHHIE S
pasmepom 45-50 MKM ¢ TOHKOW JBYXKOHTYPHOU 000JIOYKOM, OT MOJFOCOB OTXOIAT TOHKUE HHUTH,
BHYTPH sIil1a — 3apOBILI C IIECThIO KPIOUbSIMHU.

1. Kako#t auaraos moctaBui Bpad?

2. Hanumure cucTeMaTuky TaHHOTO Mapa3uTa Ha JaTUHCKOM SI3BIKE.

3. Yro Oynet manplie ¢ ssiiliaMu, KOTAa OHU MONaAyT B OKPYKAIOIIYIO cpeny?



4. Ha3oBuTE OKOHYATENBHBIX U IPOMEKYTOUHBIX X035€B B LIUKJIE PA3BUTHS 3TOTO Mapa3uTa.

5. IlepeunciuTe TMYMHOYHBIE CTAAUHU ITOTO MTAPA3UTA.

Orsert:

1. 'umenonenuaos.

2. lapctBo: Z0a

['pynna: Vermes

Tum: Plathelminthes
Kiacc: Cestoidea

Bua: Hymenolepis nana

3. Slitia KapJIMKOBOTO LIEMHS ABJISIOTCS MHBA3UOHHBIMU CPa3y e MOCIe BbIACIEHUS C KaJloM
U HE MOTYT NpOXuTh Oonee 10 auel Bo BHemHel cpepe. OHM MOTYT CTaTh UICTOYHUKOM MHBA3UU
JUTSL HOBBIX JIeTel TP HEeCOOTIOACHUH UMY TIPABUJII JINYHOU TMTHUEHBI.

4. YenoBek — OKOHYATEIbHBIA M IPOMEKYTOUHBIM XO35IMH, €CJIM B LIUKJIE PA3BUTHUSI UMEET
MECTO ayTopenHBa3us. M3penka pazBuTHe KapiuKOBOIO LEMHSA MOXET IPOUCXOAUTh CO CMEHOMU
X0351€B, TOTJa IPOMEXYTOUYHBIMH X0351€BAMHU CTAHOBSTCS JIMUMHKU WJIM UMAaro My4yHOro Xpylua.
@DaKkynbTaTUBHBIMH OKOHYATEJIILHBIMU X035€BaMU KapJIMKOBOIO ILIETHS MOTYT OBITh MBIIIH U
KPBICHI.

5. JInunHo4uHbBIE CTaaWK: OHKOCchepa U PrHHA (LIUCTHIICPKOWI).

3anauya 7. B ma3ke ¢ekanuii oOHapyKeHbI KPYITHbIE OBAJIbHBIE 1A TEIbBMUHTOB: 000JI0YKa
TOJICTasi, TEMHO-KOPUYHEBAsl, UMEET HEPOBHbIA OYIpUCTBI BHEIIHUN KOHTYp. BHyTpu BuaHa
TEMHasi OKpyTJias Macca, MoJitoca siiiiia CBOOOHbIE U MTPO3PaAYHbIE.
1. Onpenenure BUJ SULL.
2. Hanumure cucTeMaTuKy TaHHOIO Mapa3uTa Ha JaTUHCKOM SI3BIKE.
3. Yro Oyner ¢ sitiaMmu, KOrja OHU MOMaayT B OKPY>KaIOIILYIO cpeny?
4. I'ne nokanusyercs Moja0BO3PEIIbIi YEPBb?
5. XapakTepHa Jin MUTpalus JIMYMHKY B )KM3HEHHOM IIMKJIE JaHHOTO Mapa3uTa?
Orsert:
1. Oro siina ackapubl.
2. lapctBO: Z0a
['pynma: Vermes
Tum: Nemathelminthes
Kiacc: Nematoda
Bua: Ascaris lumbricoides
3. B siimax HauHeT GOPMUPOBATHCS JIMIUHKA, T.€. I CTAHOBATCS WHBA3HOHHBIMH.
4. TTonoBo3penbie YepBU JTOKAINU3YIOTCS B TOHKOM KHIIIEYHHKE.
5. Ha, murpanus JAYHHOK TPOUCXOAMT. [[7s1 CBOEro JalibHEWIIEero pa3BUTHUS OHU
MUTPHUPYIOT B JIETKHUE.

3agaya 8. Tpoe OXOTHMKOB IIPUBE3JIM HA MPOJAXKY B KOOIIEPATUBHBIA Mara3uH HECKOJIBKO
Tyl gukoro kabaHa. Ilpu mccienoBaHum msica Ha MSICOKOHTPOJIBHOM CTaHIMU B JIBYX TYILIKax
ObUTH OOHAPYKEHBI INYMHKU C THAIMHOBOM KarcyJioi BOKPYT.

1. MoxHO 11 10NyCTUTh PUBE3EHHOE Msico KabaHa B poAaxy? OObsSCHUTD.

2. MOXHO 1M KOPMHUTb 3TUM MSCOM JOMAIIHUX >KMBOTHBIX (KOIIEK, cobak u np.)?
OOBSICHUTB.

3. Hanummre Ha3BaHMue 3a00J1€BaHUs, KOTOPOE BBI3BIBACTCS ATUM Mapa3UTOM.

4. Hanumwure cucteMaTuyeckoe IOJIOKEeHHE BO30ynuTens 3a00JieBaHUS Ha JIATUHCKOM
A3BIKE.

5. Hanumure nopsaok Mopa)xeHUs! CKEIETHBIX MBI JINYMHKAMHU.

Orser:

1. Her, Hu B koeMm ciyd4ae, Tak Kak OOHapy)KeHHbIE JIMYMHKH TPUXUHEIJIbl SBISIOTCS
MHBA3MOHHOW CTaauel /Ui 4eraoBeKa U MPUBENYT K Pa3BUTHIO 3a00JI€BaHMU.



2. Her, Hu B KoeM ciyd4ae, Tak Kak OOHapyXEHHbIE JIMYMHKUA TPUXHUHEIUIBI SBIISIOTCS
MHBa3HMOHHOU CT&I[PICP'I HEC TOJBKO OJIA YC€JIOBCKA, HO MU AJId BCCX INNIOTOAAHBIX KUBOTHBIX.
3. Tpuxunemies.
4. llapctBO: Z0a
I'pynna: Vermes
Tum: Nemathelminthes
Kiace: Nematoda
Bua: Trichinella spiralis
5. IlepBple Tpynmbl MBI, TAE JWYUHKA 337CpKUBAIOTCA, M OOHApPYKHUBAETCA UX
HauOosblllee YHCIO, — 93TO >KEeBaTeJIbHbIC, MBIIIIbI $3bIKA, TIJIA30JBUTaTEIbHbIC, HOXKKU
muadparmel, auadparma. Jlamee — MexpEOepHBIE MBIIIIBI, OOJBIIUE TPYAHBIC, IMICHHBIC,
JI€IbTOBUIHBIE, UKPOHOXKHBIE U T.JI.

3agaua 9. Y 60JbHOTO TUArHOCTUPOBAIHM BECEHHE-ICTHUH dHIICPATUT
1. IIpu yKyce Kakoro 4iIeHHCTOHOTOro BO30YIUTENb MOT ITONACTh B OpraHu3m?
2. Hanumyre cHCTEMaTHYECKOE TOJIOKEHUE YWICHUCTOHOTOrO Ha JIATHHCKOM SI3BIKE
3. YeM mMaro 3Toro >KUBOTHOT'O OTJIMYAETCS OT HI/I‘-II/IHKI/I?
4, CKOJIBKO SIUI OTKJIAJABIBACT B OJHOM KJIaJIKE cCaMKa UMaro?
5. Kak f1onro juyimrest KpoBOCOCaHHUE y TAaHHOTO KUBOTHOTO?
OTtBer:
1. ITpu yxyce Taexxuoro kiemia Ixodes persulcatus
2. lapcTBo: Zoa
Tun: Arthropoda
[Moarum: Chelicerata
Knace: Arachnoida
Otpsan: Acarina
CewmeticTBo: Ixodidae
Pox: Ixodes
Bun: Ixodes persulcatus
3. Y nmuuuHKY: 3 mapsl XOIWIBHBIX HOT, HEJIOpa3BHTA I0OJIOBAas CHCTEMa, 0oJiee MEJIKHE
pa3MepBl.
4. 7-17 TBIC. SMIT
5. 10 3-X cyTOK

3anaua 10. Ha peHTrenorpaMme B ne4eHN MPOCMATPUBACTCS OITYXOJIb Pa3MEpPOM C KYPHHOE
SN0 OKPYTIIOH (POPMBI C paBHOMEPHBIM 3aTeMHEHUEM. V3 aHaMHe3a ciielyeT, 4To O0IbHOM paHee
B TCUCHHE MHOTHX JIET 3aHUMAJICS OXOTOH U ceiyac B JOME COJICPIKUT JIBYX OXOTHHUYBUX COOAK.
1. Kakoe nmapasutapHoe 3a001€BaHNE MOXHO 3aI10103PUTh Yy 00JIbHOTO (0TBET 000CHOBATH)?
2. Harmmwre cucTeMaTHKy JJaHHOTO TAapa3nuTa Ha JIATHHCKOM SI3BIKE.
3. Ilepeuncnure Bce TMUMHOYHBIE CTAIUU B OPraHU3ME YelloBeKa
4. Ha3oBHTE MPOMEKXYTOUYHBIX X035I€B y ATOTO Iapa3uTa
5. OnuumuTe cTpoeHne PUHHBI JAaHHOTO LIEMHS
Orser:
1. DXUHOKOKKO3
2. LlapctBO: Z0a
I'pynna: Vermes
Tum: Plathelminthes
Knacc: Cestoidea
Bua: Echinococcus granulosus
3. oHKOc(epa U IXMHOKOKKOBBIH My3bIPb.
4. TpbI3yHBbI, OBLIbI, YEJIOBEK
5. 'magxocTeHHBIH My3bIph, 3aI0JHEHHBIN KUAKOCTHIO, B ITOJIOCTU COAEPIKATHCS JI0UEpHUE
¥ BHYYAaThIC JIAPBOILIMCTHI, COJIEPIKAIINE TIPOTOCKOICKCHI.



33}13HI/IH OTKPBLITOro TUIA ¢ KPATKUM O0TBE€TOM

1. HazoBure 0COOCHHOCTH TOJIOBHOI'O MO3Ta BBICIIHX IMO3BOHOYHBIX, MPUHIHUIINAJIBHO

OTJIMYAIOIINE €r0 OT HU3IINX TT03BOHOYHBIX: 1) ;2) ;3) .
OrBer: Hanuuue Kopsl, 12 map UMH, u3rud npu nepexone 13 NpooiaroBaToro Mo3ra
B CIIMHHOM.

2. HazoBuTe Ki1acchbl MO3BOHOYHBIX KUBOTHBIX, JJIA KOTOPBIX XapaKTCPEH 3aypOHCI/I,I[HBII7I
THII MO3Ta. O6’BHCHI/ITC, YTO 3HAYUT SaypOHCI/I,I[HHﬁ THII MO3Ta.
OTtBer: PCITUIINH, ITULIBIL. BGILYH_[I/IM OTACIIOM ABJIACTCA HGpGI[HI/II\/‘I MO3r, I10JIOCAThIC
TCIa.

3. HazoBute Tun O€crO3BOHOYHBIX JKHMBOTHBIX, y KOTOPBIX CEpAlle pa3JesieHO Ha
npencepane(-1) u xenynodek. OOBsICHUTE MPUHLIUI CTPOCHUS TaHHON KPOBEHOCHOM
CHCTEMBI.

Otrer: Mommocku. KpoBeHOCHass cucreMa HE3aMKHYTass, KpOBb M3 COCYJOB
U3JIMBAETCS. MEXK1Y OpraHaMH.

4. HazoBute 3 BHAA COCYIOB, OTXO/SIIUX OT apTEPHAIBLHOIO KOHYCa 36MHOBOJHBIX, C
yKa3aHUEM COCTaBa KPOBH B KaXKIOM M3 HUX.
OtBet: connas aptepus (O2), jeBas W mpaBas IyrH aopThl (CMEIIaHHAs KpPOBB),
KoxkHO-JerouHas aprepus (CO2).

5. CKOJBKO M KaKHWe Tapbl apTepHaANbHBIX YT (YHKIMOHHPYIOT y ntur? Onumute
COCTaB KPOBH B HUX.
OTBert: npasas ayra aoptsl, O2.

6. HaSOBI/ITe KJIaCChI IIO3BOHOYHBIX >XKHMBOTHBbIX, y KOTOpI)IX HpG[[HO‘-IKa 3aKJIaablBacTCA,
HO HHUKOT/Ia He (YHKIIUOHUPYET.
OTBeT: MJIIEKONUTAOIIIHE.

7. HazoBute opranbl BBIACICHHUS OECMO3BOHOYHBIX, KOTOPBIE MPEICTABISIOT COOOi
My4OK TPyOOUEK, OTKPBHIBAIOIINXCS HA TPAHUIIE CPEeIHEN U 3aHEH KHUIIKH.
OTBeT: MAJIBITUTHEBHI COCY/IBI.

8. VY xakoro Buja rnouex BrepBbie hopmupyercs netis [ enne?
OTBeT: BTOpUYHBIE [TOYKHU (Ta30BBIE)

9. B uem oTnMuYMEe LEHTPAIbHBIX OPraHOB MMMYHHOW CHCTEMbI MIJIEKOINHUTAIOLUIMX OT
nepudepruyecKkux opraHon?
OrtBer: 6e3 aHTUreH3aBUCUMOH T PEepeHITUPOBKU 00pa3ytoTCs MMMYHHbIE KJIETKH B
[EHTPAIBHBIX OpraHax.

10. HazoBuTe THIT )KHBOTHBIX, Y KOTOPBIX BIIEPBBIC B MIPOIIECCE IBOOMHUHA POPMUPYETCS
MPUMHUTHUBHBIN KJIETOYHBIN UIMMYHUTET. Kakue KIeTku ero 00yCcIOBINBAIOT?
OTtBeT: KoNbYaThIC YepBU. [le1OMOIUTEI.

3agaHue 3aKpBITOrO THIA
1. MuKporameTonucTbl 1 MaKpOraMeTOIMCThI TOKCOILIA3Mbl 00Pa3yOTCs U3:
1) 1McTOo30MTOB
2) TaxW30UTOB



3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)

3)

4)

1)
2)

MEPO30UTOB
CIIOPOIIHCT
OtBer: 3

OxoOHYATETBHBIN X035 MH TOKCOIUIA3MBbI, BBIIIEIISS TApa3nuTa, HEMOCPEICTBEHHO
o0ecreynBaeT NOCIEaYIONIee UM 3apaKeHHE:

QIMMEHTAPHBIM CITIOCOOOM

(dekanpHO-0paIbHBIM CIIOCOOOM

TPaHCIUIAIICHTAPHBIM CITIOCOOOM

TpaHC(Yy3UOHHBIM CIIOCOOOM

OrBet: 2

Tpuxunennes - 3a00JieBaHre, BBI3BIBAEMOE IMAPA3UTUPOBAHNEM TPUXUHEILT B!
TuM(}aTHYECKUX COCYIax U y3JIax 4eJIoBeKa

TJIQJIKUX MBIIIIAX YeJOBEeKa U JKUBOTHBIX

MOIEPEYHOIOI0CATHIX MBIIIIAX YEIOBEKA U )KUBOTHBIX

MOJKOKHOW JKUPOBOM KJIETUATKE YEIOBEKA

OTtBer: 3

Baekumieunoe IMUIICBAPCHUC XAPAKTCPHO JJIA:
Dermanyssus gallinae

Ixodes persulcatus

Ornithodorus papillipes

Lathrodectus tredecimguttatus

OtBeT: 4

PoroBoe otBepctue Ascaris lumbricoides:
OKPY’KEHO BE3UKYJIOHN ¢ KyTUKYJISAPHBIMU KPbUIbIMU
OKpYXeHO 3-Ms ry0amu ¢ "OOKOBBIMH KPBUIbSIMH"
OKPY’KEHO 3-Ms KyTUKYJISPHBIMHU I'y0amu
OKpY’KEHO 3-Ms IPUCOCKaMHU

Ortsert: 3

OcHoBHBIM pe3epByapoM Trypanosoma brucei rhodesiense B mpupose sIBISIFOTCS:
YEIIOBEK

MJIOMAIITHUM POraThlii CKOT

JICCHBIC aHTHJIOTIBI

OpPOHEHOCIIBI, OTTOCCYMBbI

OtBeT: 3

B sxu3nennom mukiie Trypanosoma brucei gambiense BBIAEISIIOT CIEAYIOIINE CTATUN
TPUIIAHOCOM:

aMaCTHUTOThI, KPUTUIUAIBHBIE (JOPMBI U METAIIMKINYECKUE TPUTTOMACTUTOTHI
TPUIIAHOCOMAJILHBIC TPUIIOMACTUTOTHI, IPOMACTUTOTHI U METAIIMKJINICCKUE
TPUTIOMACTUTOTBI

TPUITIAHOCOMAJTLHBIC TPUITOMACTHTOTHI, KPUTHIUATBHBIE (POPMBI U METAIIMKITHIECKUE
TPUTIOMACTUTOTHI

TPUIIAHOCOMAJTLHBIC TPUIIOMACTHTOTHI, KPUTHIUATBHBIE (POPMBI K TIPOMATHTOTHI
OtBet: 3

OKOHYATCILHBIN XO35HMH B ) KH3HCHHOM OUKIIC Taenia solium:
TOJBKO YC€JIOBECK
TOJBKO CBUHbBH



3)
4)

1)
2)
3)
4)

10.

1)
2)
3)
4)

YEJIOBEK U CBUHBU
YeNIOBEK, KOPOBBI U CBUHBU
OtBer: 1

JInanHOYHBIE CTauKM B IUKIIE pa3BuTHs Echinococcus granulosus:
STUI10-OHKOC(epa-IMPOTOCKOIIEKC

STAII0-OHKOC(epa-IUCTUIICPKOUT
OHKOC(]epa-IIUCTUIIEPKOHI-TaPBOIUCTA-IIPOTOCKOIIEKC
SIUII0-OHKOC(epa-IapBOIUCTA-IPOTOCKOJICKC

OtBer: 4

O0pa3yeT OKpYyTIyl0 BOCBMUSJICPHYIO ITUCTY:
portoBas ameba

JM3EeHTepHiiHAs ame0a

HETJIepUs

KUIIIeYyHas ameba

OTtBer: 4



MHcTpyKIuy 10 BBINOJHEHHIO 32IaHHH PA3HOT0 THIIA

Tun 3apanus HNucTpykuus
3ajaHue 3aKphITOTO THIIA HA YCTAHOBICHUE [TpounTaiiTe TEKCT H yCTAHOBUTE
COOTBETCTBHS COOTBETCTBHE
[IpounTaiiTe TEKCT U YCTAHOBUTE [IpounTaiiTe TEKCT U yCTAHOBUTE
TI0CJIEI0BATEILHOCTh II0CJIE0BATEIbHOCTh

3ajaHue 3aKphITOro THIA C BHIOOPOM OJTHOTO
WJIA HECKOJIBKHAX BEPHBIX BapHAHTOB OTBETA
U3 9eThIPEX IPEITI0KECHHBIX

[TpounTaiiTe TEKCT, BEIOEPUTE MPaBUIIbHbIN
OTBET (WJIH OTBETHI)

3amaHus OTKPBITOI'O THIIA C KPATKUM
OTBETOM/ BCTABUTH TE€PMHUH, CIIOBOCOYECTAHHUE

IIpounTaiiTe TEKCT U IPOJOKUTE
IIPEIIOKEHHE

3aj1aHre OTKPHITOTO THUIA C PA3BEPHYTHIM
oTBeTOM/ 3a7a4a

[TpounTaiiTe TEKCT U 3aNUIIUTE Pa3BEPHYTHIN
000CHOBaAHHBII OTBET

PazpaGotan:
3aBeyronmii kadenpoit 6uonoruu,
J.M.H., JIOLEHT

Jo1eHT Kadenpsl Ouoaoruy,
K.0.H., IOIIEHT

JoneHT Kadeapsl 6HoIoruu,
K.M.H., IOLEHT

@M M.I'. I'eBanioBa

% O.B. IIpacosoBa

D.H. MaxkapeHko




