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KpuTepHuii OLlEHKH yCTHOr0 OTBETA 10 MeAHIHMHCKOH 0HOJIOrHH
HA BCTYNHUTEIbHBIX 9K3aMeHax
s [ICIIBI'MY umenu akagemuka W.ILIIaBioBa
2024 ron.

JK3aMEHALMOHHBIM OueT AJis yCTHOTO SK3aMeHa 10 Guosoruy BKIFO4aeT 4
BOIMpOCA TEOPETUYECKOTr0 XapaKTepa: 2 Borpoca 1o ofuiei 6uosnoru, 1 Bonpoc 1o
anaToMmu, 1 Bompoc 1o 3oomoruu. OTBeT Ha KayK I} BOIPOC OLIEHUBALTCA B
unTepsane ot 25 o 0 Gamnos. I1py BEICTABICHIH OLCHOK 32 paboTy B LEIIOM,
Gayutsl cyMMEpyroTca. MakcumalbHast OleHKa — 100 Gay1oB.

25 GajyIoB; OTBET Ha | BOIPOC MOJHBIN, JIOTHUECKH BEICTPOEHHBIH,
apryMeHTHPOBAaHHbIN, TI0KA3aHO r1y6oKOe 3HaHKUE U IOHUMAHUE HE TOIBKO
6HOTOrMUECKIX TOHATHI U TEOpHH, HO ¥ BHY TPUIPEAMETHBIX 1 MEKIPEAMETHBIX
CBsI3eif; MHTErPATHBHbIH OIX0M K 00BICHEHHIO spitenni. OTCYTCTBYIOT HEIOUETDI
B M3/I0KEHUH MaTepuaita 1 B O(pOpMIICHUH pa6otel. CoGIr0IeHE! TpeGOBaHHS
eIMHOr0 Ophorpa@UyecKoro peKnma.

24 Ganna: OTBET IOJHBIH, TIOTUYECKH BBICTPOEHHBIH, apryMeHTHUPOBAHHBIH,
[10Ka3aHo riy0oKoe 3HaHHe U NOHHMaHKe HE TOJIBKO GUOIOrMYECKUX TTOHATHA 1
TEOpHii, HO ¥ BHYTPUIPEAMETHBIX U MEKIPEIMETHBIX CBSI3eii; MHTErPaTUBHBIH
IOIXO K 06BSCHEHHUIO SBIeHUM]. [IpHCYTCTBYET MAIO3HATHIMOC 3aMevaHue K

U3JI0KEHUIO MaTtepualla.

23 Gasia: OTBET TIOJIHBIN, TOTHYECKH BBICTPOESHHEIH, apryMeHTHPOBaHHBIH,
[10Ka3aHo riIyboKoe 3HaHue U MOHHMaHKe He TOJIBKO OUOJOTHYECKHX ITOHATHH U
TeOopHif, HO ¥ BHYTPUIIPEAMETHEIX M MEXIIPEMETHBIX cBsI3ei; MHTErpaTUBHbIN
TOIXO/1 K OOBSICHEHHIO siBJIeHKHH. BO3MOKHO HaJIIMIHE OJTHOM HeCyLIeCTBEHHOM

o6k, CobmoieHs! TpeOoBaHUsI eIUHOI0 ophorpadudeckoro pexuma.



77 Garpia’ OTBET TONHBI, TOTHYECKH BBICTPOSHHBIH, ApryMeHTUPOBAHHEIH,
TIOKa3aHo IMYOOKOe 3HAHKE W IOHUMAHHE HE TOJHKO GUOTOTMUYSCKITX TIOHATHH H
Teopui, HO ¥ BHYTPUIIPEAMETHBIX M MEKIPEIMETHBIX cBA3El; NHTeTPaTUBHBIN
HOAXO0N K OODBSICHEHHNIO ABICHUA, BO3MOXKHEO HATTHHUES 2- geqoudToB. CoOnroaeHsl
TpeOoBaHHUs eIUHOTO OpQOrpadieckoro pexmMe.

71 GaiLl; OTEET IOJIHBIH, TOTHIECKH BRICTPOSHHETH, apTyMEHTHPOBAHESIH,
IOKa3aH0 rayboKoe 3HAHWE Y MOHUMaHKE HE TONBKO OMONOTHYECKNX NOHATHH 1
TEOPHIL, HO ¥ BHYTPHIPEAMETHBIX ¥ MEXIPEAMETHBIX CBs3ell; MHTerPAaTHBHBIH
ONX0/ K OOBACHEHU sSBIeHHA. BO3MOKHO Hallfune 3- HEIQUETOB
(HecylmecTREHHbIX OWUBOK).

20 HaILIOB: OTEET TOHbLL, JIOTHIECK) BRICTPOSHHbIH, apTyMeHTHPOBAHHEIH,
[OKA3aHO TIYDOKOS SHAHNE B NOHUMAHHE HE TOJIBKO OVMONOrMUECKUX MOHATHH U
TeopHii, HO U BHYTPATIPEAMETHBIX H MEXKIPE/METHEIX cBA3ell; THTerpaTHBHEIA
OIXO K OOBACHEHMIO SBIeHnH. Bo3MoxHO Hanutwie 4-5 HEN0YETOB (ue Gonee 5).

10 GaIIOB: OTBET TOJBbIA, NOTHISCKE BEICTPOSHHBIH, apTyMEHTHPOBAHHEIH,
NOKA3aH0 [M1yDoKOe SHAHKE B IORHMaHue GHOTOTHIECKAX goHaTHH U Teopui. He
IpOCIICKWRACTCS SHAHTE BHYTDUIPEAMETHEIX CBs3el, Bo3MOKHO HapyIIeHHE
JIOTMKHM OCTPOESHUS OTBETA, HATIMHE HECKOILKNX HECYILECTBEHHBIX HEA0UETOB.

18 HansI0R; OTBET TIONHEIH, apryMeHTHpoBaHHLLE. [loka3aHo 3HaHKE ¥ TIOHHMAHUE
GHOMTOMHUECKITK TTOHSTHHN 1 TeopwH. BO3MOKHO HapyUIEHHUE JTIOTMKH DOCTPOCHAA
0TBETA, HAMUKE HECKONILKHX HECYIECTBeHHbIX HeA0UETOB HIlY omuboK B
OMOIOrMHEeCKUX TePMUHAX.

17 6annoB: OTBET [ONHEIH, HO HETOCTATOYHO ApTryMEHTUPOBAHHBIH, C
HapyleHneM Joruky. ITokaszano 3HaHue GHOIOTIHECKWX TIOHSTHIL 1 TEOPH.
Bo3MOKHO HATHUME 5-6 HECYIECTBEHHBIX OLIHOOK.

16 6annoB: OTBET NOJHBIH, HO HEJAOCTATOUHO apryMEHTHPOBAHHLI, C
HapylLieHreM JOoTHKY, [lokazaHo 3HAHKE W IOHUMAHH® OUOMOTHISCKHUX [TOHATHH,
Teopili, He MPOCIIEAKNBAKITCS BHYTPUIIPEAMETHBIC CBA3H. BoO3MOKHO HATHHHAE
HecKOBKUK HenoysTos. BoaMoxHo Hamidve 1-610norniecKon OMUOKH, ECITH B
OTBeTax Ha Apyrie BOMTPOCH! [TPOCILKYBACTCA BIIAIICHHE COOTBCTCTBYIOLLIMHE
YMEHHSAMMU.

15 -14 6ayioB: OTBET HEJOCTATONHO TOHBIA { He IPABSACHBL BCE ITOTOXEHIL
oBirell XapaKTepHUCTUKH TUIIA, KNACca XHBOTHBIX, HE H3TOKCHBI BCE QYHKITHH
CHCTEMBI OPTAHOB, HET BCeX [OTOKEHHH KaKoH-1160 Teopun A T.1.). BO3MOXKHO
HaTHuHe HeCKOIbKIX CYLIECTBEHHEIX 1-2 OIIMBOK HJTE HECKOALKIX HeJTOUETOB (HO
ge bonee 10).

13-12 Basriop: OTBET HEMOCTATOYHO TIONHEM ( He IPUBEIEHbl BCE MOT0OKEHHUHA
0b1Ield XanaKTePUCTUKN THIIA, KIAcCa KWBOTHRIX, HE U3IOKEHEI BCE OVHKIHHA
CHCTEMBI OPTAHOB, HET BCEX TOIOKEHUH Kaxoi-nubo Teopnu | T}, BO3MOKHO
HATMYHE HECKOIBKIAX CYLIECTBEHHBIX 2-3 onmboK uin Gonee 2- HeJOYETOB .




11-10 annos: 3aZafye BLITONHEHO MEHEE UeM Ha NONOBUHY, IIPH 3TOM JaHbl
OCHOBHBIC TOHSTHS ¥ onpenenenus, JonycTUMO HapyLiieHHe JIOTHKM oTReTa. He
IIPUBENCHB! BCE MOJOKEHNS KaKo#-THO0 TEOPHH, oD1Ias XxapaKTePUCTUKa THIIA
WM KNacca sKUBOTHBIX W3I0KeHa HE IOTHOCTEIO, JOMYIIeHb CYIleCTBeHHbIe 3-4
OLLAOXH,

0-8 QamnoB: 3aJaHVe BRIMOIHEHO MEHee YeM Ha NONOBHHY, HO IIPH 3TOM [aHb!
OCHOBHBIE NOHATHS U onpenelenns, JonyleHo HAPYIIeHHE JIOrMKY OTBETA.
Homnyuierb cymecTBerHbie 3 -4 ombxu 4 Dosee 2 HEAOUETOB.

7-6 CaIOB; OTBET CONEPKUT TONBKO HEKOTOPhIe CBEIEHHS N0 BOTIPOCy Duiera,
AONTYIEHbI 4 CYHieCTBEHHBIS OUOJIOTUYECKUE OIIHOKY, NaHa HEBEpHAs TPAaKTOBKE
DHONOTHYECKHUK TTOHATHEH. .

5- 4 §amna: OTBET CONEPKUT TONBKO HEKOTOPhIE, HE CBA3aHHbIe MEXY cObOH,
CBeJICHHS [10 BOTIpOCY GuiieTa, MOy ILEHE! CYIIeCTBEHHEIE OMOIOrHYeCKHE
omnuGKy, JaHa HEBEPHAS TPAKTOBKA OMOJIOTHYEeCKHX HOHATHH.

3-2 Gajila: OTBET COHEPKHUT OTPLIBOUHEIE CBEASHHMS 10 BOIpocy OuneTa, He
npuBeieHs! TpeGyemble ONpeIeNeH s, TaHa HeBepHas TPAKTOBKA OHOJIOTHYECKHX
HOHATHHR, JONYHIeHE! TpyORIe Buoorideckue owuOKH, B Bonpoce no reHeTUKe He
TIPUBEAEHB] CXeMBI CKPELTMBAHTH, HEBEPHO HATTMCAHDI TEHOTHTIB POIUTENSH U
JIOTOMCTBA, FaMeTs! U T.A.

1 6ana; OTBET He COOTBETCTRYET BOIIPOCY U3 OUETa.

0 6amoB: K OTBETY HA BONPOC a0UTYPUEHT HE IIPHUCTYIIAT.

[TpeacenarTeiasb MPeAMETHON KOMUCCHH O OUOMOTHY,
3apeyIoads Kadepol MeIUIEHCKON OHOITOTHH U
FeHCTHKHA

nOLEeHT, K.0.H, ML.A, KopaxeHeBckast

COT'TACOBAHO: N
ITpopexTop no yuetHOH pabote, ! 1
npodeccop. 1.M.H. | A.W. Spemernko
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B 2024 rony.

OBIIASA BUOJIOI'UsSA

OcHOBBI HUTOJIOTHH.
buonorus - Hayka o JXHBOH mpupozme. Bxnaxm Ouonoruu B QopmupoBaHuE
COBPEMEHHOMN Hay4YHOW KapTHUHBI MUpa U O0IIeH KyJbTYphbl JUYHOCTH. SHAUYEHHE
OMOIOruYecKo HayKH IS CEIbCKOTO XO3SMCTBA, IIPOMBIIIITIEHHOCTH, MEAULIMHBI,
OXpaHsl IPUPOAEL. MeToasr 6HOTOTHH.
YpOBHM OpraHM3allid JKMBOTO: MOJIEKYJISPHBIM, KII€TOYHBIN, OpraHU3MEHHBIH,
TOMYJIAIMOHHO-BUIOBOM, 9KOCHCTEMHbIM, Ouochepusiit. CBo¥cTBa IJKUBBIX
CHUCTEM: OCOOEHHOCTH XMMHMYECKOTO COCTaBa, OOMEH BeIECTB M 3HEPrHH,
OTKPBITOCTh, POCT, CAMOBOCIIPOM3BEIEHHE, HACIEACTBEHHOCTh M H3MEHUYMBOCTE,
pasApaXKMMOCTb, CAMOPErYJISLIUS; UX IIPOSABICHUE Y )KUBOTHBIX, PACTEHHM, TprUOOB
1 OakTepuit

KneTounas TeOpus: HCTOPHS U COBPEMEHHOE COCTOSIHHE.

XHUMHYECKMH COCTaB KJIETKM: XMMHYECKHe 3JIeMEeHTHI (YIriepoi, BOIOPO/,
a30T, KUCIopoJ, Gocdop, cepa) HEOPraHUUECKUE U OPraHUYECKHE BEILECTBRA.

Heopranudeckne Monekyss! B kieTke (OMOTeHHbIE XUMUYECKUE DJIEMEHTHI:
YIIIepo, BOJOPO/, a30T, KUCIOpoL, pochop, cepa; fa, KUCIOPO, YITIEKUCTBIN a3,
aMMUaK; HOHBI Kajusl, HaTpUsl, Kaublus, X1opa, GochOopHOH U yrolbHON KHUCIOT),
UX (QYHKIIH.




Jlamuasl (pOCTSie — KHUPBl M BOCKM, CJONHBIE — dbocthonunuasl U
PIMKOMMANH/AGL, XONECTEPHH ¥ CTEPOMIHBIE TOPMOHBL, JKAPOPACTBOPHMBIC
BUTAMUHBL): CTPOSHHME U OCHOBHbIC OHOOTUYRCKME QyHKIMKE (CTPYKTypHafd,
SHEPTETHYECKAA, PErYJIATOPHAS, 3aNacaouias).

YrieBoms! (MOHOCaxapuasl: pubo3a, Ae30Kcuprbo3a, TAIOKO3E, bpykTO3a,
ranaKTo3a; JUCAaxapuapl MaabTo3a, caxaposa, NAKTOo3d; Nonxcaxapyu/el: aMiiosd,
AMMIONEKTHH, TUMKOTeH, LEJAKA038, XHTHH): CTPOGHWE M  OCHOBHbLIC
fuonorydeckre QyHKUWH (dHEepreTudecKas, 3alluTHas, sanacarolad).

Besky: eTpoeHue (aMHHOKHCIOTHI, MENTHIHAsA CBA3b), YPOBHH OpraHu3alyy
(epBHYHAs, BTOPHUHAN, TPETUYHAY H UETBEPTUHHAA CTPYKTYPBL) ¥ OCHOBHEIE
GuonoTudecke  GyxkUMn  (KATANMMYECKas,  TPAHCIOpTHadA,  PeHelTOpHad,
CTPYKTYpHAS, PETYAATOPHAS, 3a1IUTHAL, 3aracaronias).

DepMEHTEL, X POJib B KIETKE.

HyxenHOBbIE KHUCJIOTEL (JHK it PHK): CTPOSHKE
([e30KCHPUOOHYKICOTHEREl M PHOOHYKICOTHIEL, dochoausbuprasd  CBA3b,
MEXMOREKYIAPHEIE #  BHYTPHMONCKYJAPHLIC BOJAOPOLHBIE CBSI3M), CHHTE3
(perLiMKanusi W TPAHCKPUONMS) W OHONOTMHECKHE GyHKIHKM  (XpaHeHHe
rereTHueckol wHbopMauuy: yuaactue #-PHK, p-PHK u T-PHK B Guocunrese
OeKoR).

[IpoXapUOTHYCCKHE M JYKAPHUOTHUHECKUE KITCTKM! CpaBHUTENBHEIN aHanu3
cTpoeHHs (MOBEPXHOCTHEIN aNrapaT, UMTOIasMa, TeHeTHUECKHH Marepyal) n
crrocoObt HeNeHs.

[ToBepxHOCTHEIA anmapar KIeTkd: crpocHue (IU1asMaTyuvecKas MeMOpana,
[MYKOKANMKC) W OCHOBHBIE  (QyHKUMA  (A30AMPYIOILAS, — TPAHCHOPTHAd,
PpeLenTopHas, KOHTAKTHAL).

Oprazougsl IBWKEHUS: JTOKHOHONKKA (TICEBAOHOINH), POCHUTIKH, XKIYTHKH,
- CTPOCHME U PYHKLKH,

UxronnasMa: THATOMIA3MA H OPraHOWABL OHIONNAMATUHYECKAT CeTh:
MeMOpaHHOe CTpoeHHe W OCHOBHBIE (YHKIMH (pacTpelenerie OenkoB, CHHTE3
AMTUAOB U XONeCTepHHA, CHHTE3 [T0JIOBBIX TOPMOHOB, 00PA3OBAHNUE TTHOKO3BL IIPH
pACIIEINeHNY [THKOTEHA),

Kommiexe TOABLKH, MeMODaHHOE CTPOEHHe U OCHOBHbBIE (YHKLHH
(pacnipesenenue Oenkos, rocrynueux u3  IIIC;  cnmres crienuhnHeCKuX
MOJHCAXAPUAOB, YUACTHE B QOPMUPOBAHMK IM30COM ).

JIpzocomsel:  crpoenue {MemOpana, TUAPOANTHHIECKUAS (pepMEHTEI) M
OCHOBHB® OVHKIME (pacllelicHne KIeTOYHBIX MOJIEKYN - YHacTHe 5O
BHYTPAKIETOYHOY pereHepaluy, PpaCIICIVICHAE BHEKJIETOHMHAIX MOTEKYN -
BHYTPUKITETOYHOE [IHILEBADCHHE MMMYHHAS 38LIKTa).

MMUTOXOHAPHH: CTpoeHHe (HapyiKHag MeMOpaHa, BHYTPEeHHHA MemOpaHa ¢
BEIPOCTAMH, MAaTpuKe, pubOCOMBI, KONBLEBAS MOICKylla NHK ¢ renaMmu) #
ocuosHas  (QYHKI#S - KHCGJIOPOAHBIH  3Tal  SHEPreTHHCCKOTO obmena:
' mpoMexyToTHas cTaaus, ki Kpebca, OKICIATENbHOE ochopunupoBatue.

Tlnactumsl: crpoenye (HapyxHas ¥ BHYTPEHHs MeMOpaHeL, CTpoMa,
tunakouasl, pulocoMpl, KOMbUEBAs  MOJICKYTa JHK ¢ redamy), BHIB
(eHKOIIACTbI, XPOMOMACIBl M XJIOPOMNACTB) M (YHKIMH:  3allacaroLas




(JIeKOTITACTHL ), IIPUBICKAOIAS (XpOMOILIACTEI), (hOTOCUHTETHUECKAA
(XJIOPOTIIACTEI).

®orocuntes v pacTenudi ( creroBas M TemHosad (asbll BO3OYMIeHHE H
IIEPEHOC BNEKTPOHOB, (HOTONH3 BOALI @ €ro 3HAYCHUE, CO3ZAHUe TpajueHTa
npotoHos ¥ cuHTes ATP, BRAOUYEHKE BOJOPOAa M YITICKHCAOrO rasd B CHHTE3
YTIeB0A0B); GAKTOPbl, BIUAIOLIKE HA MHTEHCUBHOCTE (BOTOCKHTE3A.

Pubocomsl: ctpoenne (p-PHK u pubocomaneubie Oekn, Manas u Oobiuas
CyOBEMHMLLL), JOKanu3alms (ruanoriasma, memOpambr ODIIC w0 sanepHoH
00ON0UKY, MHTOXOH/PHUH, INIACTYAB!) B (yHKIHA — YYACTHE B CHHTE3e OEIIKOB.

TeHeThuecKHi KOL M _€ro CBOMCTBA: TPHMILUIETHOCTE, HEIPEPBEIBHOCTD,
HellepeKpPHIBAEMOCTh,  BRIDOKACHHOCTD  (M30BITOYHOCTH),  CHENH(GHYHOCTD,
VHUBEPCAJIbHOCTE.

KneTogssli  UeHTP ¥ 1IGHTPHOAK: CTPOEHHUE  KIIETOYHOrO LeHTpa
(LeHTpOCOMAa M IeHTpoc(epa) W erc QyHKIZH (CHHTE3 MUKPOTpyOodex B
wHTepdaze, POPMHEPOBAHYE TTOTKCOB U MIKPOTPYOOUeK BEpETEHA Je/eHNs).

Slapo: crTpoemme (mByxmemOpaHHas sfepHaz ofolouka ¢ NOpaME,
KApUOIIa3Ma - SAEPHBIE COK, TICHETHYEeCKMH MaTepHal {XpOMOCOMbL}.
XpoMOCOMBI, ux cTpoeHue (mHedHble Monekyrsl JHK B xomriexce ¢ GelrkaMn)
¥ kaaccHdukanusg (pa3vep, IOA0KEHHE ULEHTPOMEPBI; ayTOCOMbl U IIOIOBbIE
XPOMOCOMbI), KAPUOTHN denosexa, OYHKUWH AApa: XpaHEHHE IeHOTHHCCKOH
WRpOPMALIMM, BOCHpOM3BeleHue reHeTHuecko#d unHQopmanuu (cuntes JHK),
IepBEIH DTAN peannzainy renerrdeckoll uudopmanyn (cunres PHK).

Peaxiuy MaTpuyHorg cuHTesa: perumranud (cuntes JMHK), tpanckpuiis
(cunte3 PHK), TpaHCHsAus (CUHTE3 IOTHIIEITHIOB).

T'eH ¥ ero posib B _OuocHHTe3e - MOTOK uH(opMmanuu B kiyetke: JHK +
TPRHCKPUIIIEOHHEE  Oenki —  TpaHckpmmmua —  w-PHK, p-PHK +
pubocomanshsie Oenky, T-PHK, TpazeasiuonHpie 0K — TPaHCIHILHAA.

DHereTHuUecKUi 0OMeH B KieTKe, beckucaoponHeIi (aHnaspobusii) sram —
ruxonu3 (hochopunrpoBarre CIOKO3E! ¥ TPOAYKTOB €¢ DACLICIIICHHS, CHHTE3
AT® B nporecce nedocHOPUIMPOBAHAL IPOMEKYTOTHEIX IIPOXYKTOB FIHKOJIN3A
¢ oOpasopanueM ITHPOBHHOTPAJHONW  KuCNOTH). bpoxenwe, erc  BuJB
(307I04HOKACTIOE, YKCYCHOKHCAO®E, CIMPTOBOS) W 3HAYEHUE B TIPOMBIILICHHOCTH.
Kucmoponublt  (aspoGHEIR) 3Tan: TPOMEXYTOUHAR CTagus (OKUCIHIENBHOE
IeKapbOKCHUANPOBAHHE MHPOBUHOTPAAHOM KUCIQTEL (0OpazoBaHue
AKTHUBUPOBAHHON YKCYCHOH KHMCIIOTh — QUeTAI-KOMGEpMENTa A, BOCCTaHOBICHHBIX
nepeHocuMkoB Bojoposa - HAJ*H, u yrmexucioro rasa), mukn Kpebca
(OKHCHUTENbHOE AeKapOOKCHNTUPOBAHME W JETUIPOTCHHPOBAHKE IPOMEKYTOHHBIX
IPOAYKTOB IUKIA ¢ 00pa3oBaHUeM BOCCTaHOBISCHHEBIX IEPEHOCYHKOB BOIOPOAd U
VIIIEKACHOro  rasa, cuHTes  Monekynsl  AT®)  KH  OKUCIHIBNBHOE
dochoprmrpoBanye {pacIlerUIeHUe aTOMOB BOJAOPO/A Ha NPOTOHEL U 2JISKTPOHEL,
CO3ZaHKe IPajueHTa IPOTOHOB B X0J€ NEePEHOCA JIEKTPOHOB, UCIONE30BAHUE €TI0
sHeprud nist  cuHte3a ATd, HCHONB30BaHWE KHUCIOPOJA KaK KOHEIHOIO
AKTENTOPA IEKTPOHOB ¥ 00pazoBaHue BOALL).

Jlenenne KIETKH: TIpocToe OMHAPHOE JeNeHUE IIPOKAPMOT, MUTO3, MEN03,
aMUTO3 — CpaBHUTENbHLIN 0030,

Usa



Muros: daswel (rHTep(asa, npodasa, meradasa, aHabasa, Tenodasza), WHX
xapaxtepuctka (yasoenme JIHK, cnupanmuzanus XpoMOCOM, paspyilieHue
AjepHod  000JOUKH, (OPMHPOBAHUE BEpPETeHA JENeHMdA, B3aNMOASHCTBHE
HEHTPOMEP XPOMOCOM € HUTAMEH BEpEeTEHa, PaclOIOKEHUE BCEX XPOMOCOM B
IKBATOPHMATISHON ILIOCKOCTH BEPETEHA, PACXOKACHWE CECTPHHCKUX XPOMAaTUX
KAKIOM XpOMOCOMBI K pPa3HbIM TONMIOCaM, JeclHpallizalys XpoMOCOM,
paspyilleHHe BepeTeHa AelieHus, GOPMHUPOBaHUe JBYX SAep NyTeMm o0pasoBaHHA
ANepHBIX  00QNOYeK, JeieHue UATOMIazMbl) W OHMOAOTAYECKOE 3HAUEHHE
(coxpaHeHHe HYMCId XPOMOCOM ¥ TEHOTHIA KIETOK, CHOCOD DPa3MHOMKEHHS
OJHOKIETOUHBIX 3YKAPHOT, crocod o0pazoBaHus MHOTOMIETOYHBIX CTPYKTYP U
OPTraHU3MOB).

PazmuoxkeHe H OHTOreHe3 (MHANBUAYAILHOE PA3BHTHE) OPTaHH3MOB.

ITonoBoe u Oecrofioe pasMHOMKEHMe: TIOIOBOH Mpouece (KOHBIOraluus Y
HHOY30pHit), pasMHOXKeHHe ¢ ONIOJOTBOPEHUeM Ha OCHOBE Meio03a, II0JIOBOE
pasMHOKeHMe 0e3 OIIONOTROpeHHs (TIAPTEHOIEHE3 Y MepeloHYaTOKPBUIBIX),
npocToe buHapHoe AencHue (BakTepuu), MUTO3 (OXHOKIETOUHBIE 3IYKAPUOTHI),
NOYKOBAHME (JPOXIKM), CIIOPOBOE pPasMHOXEHHE (pacTeHMsA, CIIOPOBUKH),
BEreTATHBHOES Pa3MHOKSHHE Y pacTeHui (BUAOM3MEHEHHBIMM noferaMu —
KOPHERMILIEM, KIyOHIMHY, ycaMH; cTeOsieM - dYepeHKaMM, KOPHAMU) K JKUBOTHBIX
(pparmenraims y qepsel, ogrosiIeBble OIU3HELEL).

Meilos: ctagnu (uuTepdasa, nepsoe W Bropoe HefAeHUs), Qa3 (mpohaza 1,
metadaza 1, amajaza 1, Tenodaza |, mpodasa [1, meradasa 1, anadasa TI,
tenodaza [1), ux xapakrtepuctrka. Cneuudura npopassl K aHadasbl Mepsoro
JieneHusi (KOEBIOrallld ¥ PacXOXACHHUE TOMOIOIMYHEBIX XPOMOCOM, TIPUBOASIIYE K
00paz0BaHNI0 TAIUIOMAHBEIX KIETOK), oTcyTcTBUe cuHTesa [JJHK nepen BrophiM
AeJISHUeM, BTOPOE [eJieHWe KaK MHUTOTHYecKoe (pacxoxieHue B aHagasze [l
CECTPHHCKMX XpOMAaTHI ¢ COXPaHeHHEM 4Hclia XPoMocoM). buonormueckoe
3HqueHne Mefioza (00pa3oBaHne TalIOMAHBIX NPOAYKTOB JEJIEHHS — CIOp |
NOJIOBBIX KISTOK, KOMONHATUBHAA H3MEHUIMBOCTE B PE3YNBTaTE PACXOXKJISHUS B
TIEPBOM JISJIEHWH TOMOIOTHIHBIX ¥ HETOMOJIOTUYHEIX XPOMOCOM, KPOCCHHTOBEDA).

["ameTorenes: pa3BUTHE H CTPOEHHE raMeT (ITONOBbIX KAETOK) Y KUBOTHEIX!
PA3MHOXKEHUE, POCT, co3peBaHue (Melho3) u opmuposBamue ramer. Oranuus
Qoorenesa M CHEPMATOreHe3a: pasMep  SHLEKIeTCK M CIEePMAaTO30MI0R,
AercHeparus TpexX MPOAYKTCOR MeHo3a B ooreHese, CTpoeHHe AHUEKIETOK (DO,
O0onpoH 0OBEM LTOINE3ME!, ODOJIONKH) M CTIepMaTO30KA0B (TONIOBKA C IIPOM H
HEOOALWHNM OOBEMOM [[MTONAE3MEl, EeHKa ¢ MHTOXOHAPWAME H LIEHTPHOJISIMH,
XBOCT, 00pa20BaHHLIN JEBATHIO NEpUPEPUUESCKHUMU NapamMH MUKPOTIPYOOUeK M
napoi HeHTpaJEHBIX MHKpoTpyOouek). Pa3BUTHE ITONOBBIX KIETOK UBETKOBLIX
pacteHa¥ (o0pasopaHWe TaIUICEAHBIX CIIOP IyTeM MeHo3a, JEreHepamus Tpex
MPOAYKTOR Meiio3a, (QOpPMHPOBAHNE IIBUIBIEBOTO 3€pHA NYTEM MHTO30B,
(DOPMUPOBEHUE CONEPKUAMOTO 3aPOALILIEBOIO MELIKA — AUIEKIETKH ¢ KIeTKaMu-
CNYTHUKAMY, KJIETOK-AHTUIIONOB, NUITOMJHON [eHTPaTsHON KIeTKH.

Pa3BuTHe  38pOoMBIlila  JXKWBOTHEIX:  OIIIOJOTBOpeHue,  obpasoBaHue
IUTIIOUAHOHN 3UTOTEL, APOOTeHHe 3UTOTHI, 00pa3zoBaHue OacTybl (OAHOCIOHHOTO




3apOfibilIa),  TacTPyas!  (MHOTOCIONHOrQO  3aposiuia), popMupoBanmne
3aPOJLILIEBEIX [IMCTKOB (9KTO-, 3HTO- M ME30AePMbl) B XOJE TACTPYIALUH,
TUCTOreHE3 U opraHorexnes (oSpasosave TKaHeH W OpraHoB). IoctaMOpuoHanpaoe
Pa3BHTHE KUBOTHEIX: IpAMOe - He3 MeTaMop(o3a (ITpeBPAlllEEHs) U HEIPAMOE - ©
METaMOP(O30M (HENONHBEIM M TOJHBIM [PEBPAIleHHEM), Onnogoteopenne y
LBETKOBBIX DACTeHMH (ABOWHOE OINOAOTBOpeHHe, rameToduT # cropodut),
napreHoreHes (pasputue 6e3 OTUIOLOTBOPEHHS),

OcHOBBI reHeTUKH.

| 'eHeTKa - HayKa O HACNENCTBEHHOCTH U _M3MEHUMBOCTH OPTAHUZMOB,
OcHOBHbIE METONIB] TeHeTHKH. | uOpHIIONorudeckuii aHau3.

MORO- i IMrMOpHUIEOe CKPEIWBAHNS (ayTOCOMHOE M CHEILIEHHOE ¢ NOIOM
HACNeNOBAHKE, HECUCIUICHHOS W CLENJCHHOE HacHelOBaHHe), AHAIM3HPYIOIee
CKpeITuBanye.

3akoup!l Menmens (3aKOHBI ayTOCOMHOIO HACTEeLOBaENSs): MePBhIA 3aK0H —
3aKOH eQHHOOOpasws TeHOTHIA M (PeHOTUrna rubpHAOB HOEPBOr0 MOKONEHHS
(MoAHOe  NOMHHApPOBAHME, HENOJHOE OMHHMPOBAHUE, KOZOMAHHUPORAHUE);
BTOPOH 3aKOH - 3aKOH pacIieluieHys TUOPHA0B BTOPOTO NOKONEHUS 10 TEHOTHITY
(1AA:2Aa:laa) ®  dedoruny (nomIHOE U HEMNOIHOE JOMUHUPOBAHHE,
KOMOMUHUDOBAHNE), TPeTHH 3aKOH — 38KOH HE3ABHCHMOTO KOMOVHUPOBEHHS
NPU3HAKOB Y THOPUAOB BTOPOro nokonenns [9A-B-:3A-bb:3aaB-:laabb = (3A-
:laa)x(3B-:1bb)].

LuTonoryeckne ocnoBel 3aK0H0B MeHeas (NPABHIO KHHUCTOTH TAMETY -
3aKOHOMEPHOE NOBE/GHME MOMOJIOTHYHLIX XPOMOCOM B EPBOM JelIeHUH Meifosa,
HE3ABUCHMOE [I0BE/IEHNE HETOMOJIOINYHBIX XPOMOCOM B [IEPBOM [eTeHHH Meii03a)
M CTATACTHHECKME XapakTep (BepOATHOCTh MGEIH TpeX UPOJAYKTOB MeHo3a B
OOreHese, KOMOMHUPOBAHMA HEIOMOJOIMYHBIX XPOMOCOM B  Melose H
OILIOAOTBOPEHNS ),

[eHeTyKa TI0/1a (HA IPHMeEpe MIAESKOIHTAIONIHNX ).

CuenieHHoe ¢ IOJOM  HACHEHOBAHME: IIONORHIC XpomocoMsl (X # Y),
HACCNOBAHUS [EHOB, PaCIONOKEHHBIX TOJNBKO B X-XPOMOCOME, PONE TIeHOB,
TOKATH30BAHHBIX TONEKO B Y-XpOMOCOME, [ OTIpeAeIeH s nona.,

CLEIIeHHOe HAC/ACAOBAHMEG M KPOCCHHTOBED (ONbITEH T.Moprana na
Apozoduie).

XpOMOCOMHAs _Teopus HACACACTBEHHOCTH. pOAb ONBITOB [ .Mengens
{(saxonp MeHxgens) u T.Moprana (cuemienioe ¢ [TOTOM HaclIe0BaHue,
CLCTUICHHOE HACTACNOBAHUE ¥ KPOCCHHIOBEP) M OCHOBHbLIC TTONMKEHHS TEOPHU
(Toxanu3alus IeHOB B XPOMOCOMAX, WX JHHEHoe pacrionoxenue, HacToTa
KPOCCHHICBEPA KA4K Mepa pacCTosHAs MeXAy redamu). [lpromnazMaTmueckoe
HaclenoBanne (MHTOXOHIPNAIBEOE U IIACTHIHOE).

QeHotun w reHotum: (GeHOTHN (COBOKYITHOCTH TIPUSHAKOB JAHHOTO
OPraHH3Ma), MeHOTUNT ( COBOKYITHOCTB &UIeNell I'eHOB  JAHHOIO opra’uzma),
ajie/  (pasnHUHBE CTPYKTYPHBIE COCTOSHMS — QIHOTO resa), TOMO- ¥
FETEPOSUIOTEl (HOCKTENM [BYX ONMHAKOBEIX M JBYX DasHbIX amieneil reua),
B3aMMONEHCTBHS amnenell ONHOTO reHa (fONHOE IOMHHEHPOBAHUE, HEMOTHOE




AOMUHHPOBAHNE, KOTOMUHHPOBAHKE) M PA3HBIX TEHOB (TOMHreHHEIl KOHTPOIIE
OJHOTO ITPU3HAKA).

['eHOTMD KaK uelocTHAN cucTema: B3aUMOJEHCTBHE asleneli OqHoro u
Pa3HBIX I'eHOB.

M3MeHYHBOCTL ~ CBOMCTRO JKHMBBIX CHCTEM CYLIECTBOBATE B DA3IHMYHLIX
CTPYKTYPHO-QYEKIHOHANEHLIX COCTOSHUSK, ce KNACCU(DUKAINS: TeHOTHITHYECKAS
(xOMOVHATHBHAS Ha OCHOBE [IOBEICHHS XPOMOCOM B MEHO3€, KPOCCHHIOBEPa U
OUROZOTBODCHIA,  MYTANHCHEAS).  MOABMHKALYCHHEAL, OHTOI€HETHYECKAM
(onurenoMuas), - 4 PONE B SBOJIIOLHY,

DeHOTHN W BHEUTHSS cpena: MOIMOMHKALTNK KK U3MEHeHUs deroTHna TIox
BJIMAHUEM (AKTOPOB BHELUHEH cpellbl, ux OOpaTUMOCTE M HeHacTemyemocTs,
HOpMa peakiue (ee 3aBUCHMOCTB OT MéHOTUIIA), CTATHCTHICCKHE 38KOHOMEPHOCTH
MOAR(UKALHOHHON U3MEHIMBOCTH (BapHaLUOHHAS KPHBAs U ee rrapameTpsi).

MyTamuy — KauecTBeHHEIE HIIH KOIHICCTBEHHbLC HA3MEHEHUs] TeHETHYECKOTO
MaTepHana: IeHHbIe (M3MCHEHUS CTPYKTYPhI eHA - 3aMEHEL, BCTABKH i BLITAHCHMS
HYKIIEOTUIOB), XPOMOCOMHBIE (H3MEHEeHYs CTPYKIYPEI XPOMOCOM: J€JeIHH,
AYWIMKALAY, WHBEPCHH W TPAHCAOKALHUH), TI'eHOMHBIS (M3MeHeHHs wuCcTa
XPOMOCOM, KPATHBIC W HEKDPATHbIE TAILIOUAHOMY HaGopy XPOMOCOM); sinepHbie (B
AHK xpomocom sapa) u muTonnasmatiyeckie (3 JHK mutoxonmpuit u TIIacTH),
8YTOCOMHBIE (B ayTOCOMAx) M CLEIUICHHBIE ¢ TONOM (B THOJOBSIX XpoMmocoMax);
AOMUHEHTHBIC ¥ DEUECCUBHBIE (HPOABITIONIUECS M He IIPOABISIONINECY B
TCTCPOSHTOTHOM  COCTOSHMHM); COMAaTHUECKHE (B COMATHYCCKHX KJIETKax) #
FEHCPATHBHBIC (B ITONOBBIX KIIETKAX), CHOHTAHHLIE (CamMOTIPOM3BONLHEE) U
MHAYUMPOBAHHLIE  (BBLI3BAHHBIE BHEWHUMH BOBICHCTBUAMY), IIOCHEACTBUS
MYTAUMHA a1 deunoruna. MyTtarenp (busuueckue, XUMHUYECKME) U TIOCIECTBHSA
3aIpASHCHIA OKPYXAIOMEH cpeasl (NOBBILICHAE YaCTOTE MyTaLIiH).

MeTonel reHetku  yemoseka. OcoBeHHOCTH delIoBeKa Kak obmexTa
TeHETUKY (IIOZOBUTOCTD, eHEaIOTHIeCK Kl MeTOa (MeToT POJOCIOBHEIX), €ro
CHMBOJIMKA (MyXKCKOH 1 KeHCKuit Tom, cympyra, OpatThsi W CecTPEI, OLHOSIIERbIe
M pasHOTHANCBLIC OIU3HEIb!, HOCHTENH H3Y4aeMoro NPU3HAKA) W BO3MOMKHOCTH
(ompesenenne HACTENCTBEHEOIO Xapakiepa Opu3HaKa, ero JOMUHAHTHOCTE MU
PELUECCHBHOCTS, ayTOCOMHOCTE WM CHCILIEHHOCTE C IIONIOM ). Bam3senonei
METOA MEXaHM3MBI OOPa30BAHUS ONHOSHIEBBIX M Pa3sHOSHUEBBIX OJIU3HELOB
(MOHO3MTOTHYECKIH 1 NOTH3UFOTUYECKUH), CPaBHEHHE CTEHEeHH H3MEHYHBOCTU
OTHOSAHUEBEIX M pPasHOMHIIEBbIX OnvisHEOR nIs OIIPEHENEHWA OTHOCUTENILHOH
POIN T€HOTWI:A B Da3BHTHH INpH3HAKE. MONeKy/IApHO-TeHeTHIeCKHi METOM:
AHAIH3 M3MEHYHBOCTH M €¢ [IPUMHH HA MOJEKYISPHOM YPOBHE (BLIABJIEHHE
MSMEHEHIL  KOHLCHTPAUMY ONPENENeHHbIX METabOMHTOB, [OSBICHAI HORLLX
METadOAHTOB, H3MEHEHHMS CTPYKTYpHl W (GYHKLMM  OTpefeneHHbIX OelKoR,
USMEHCHUs  [OCIeJOBATENBHOCTA  HYK/ICOTHIOR OTIpENeSIEHHbIX  T'eHOR).
Hurorenetryecknit  MeTox: aHanmus  umena  u MOPQOIOTHY  XPOMOCOM.
CpaBHNTENLHO-TeHeTHISCKMH — MeTOn:  aHamms MOJIEKYIAPHO-FEHETHYECKOD
KOHTPOJIZ TIpU3HAKOB y JXHMBOTHBIX HA OCHOBE 3aKOHA T'OMONOIHUECKUX k5 (6):)
HACACACTBCHHON UsMeHurBocTH H. M. Bagunoga.




I eHeTvika W _MeIHudHa: HACTCACTECHHBIE OONEIHU  KAK XPOHHYEeCKUE
HEMHQEKUMOHHEIE 3a00/IEBAHUS BbI3BIBAEMBIE M3MEHE HILIMI regotuna. [eudsie
GonesHu: UX NPUYMHE! (TeHHBIE MYTaIWH); XPOMOCOMEBIE GONE3HH’ UX NPHYMHE
(XPOMOCOMHEIE H  T'eHOMHBIE MyTauun).,  JluarHocruka (MoseKyIapHO-
TeHETHYECKUAN METOR), BOSMOIKHOCTH JI€UCHIS (BBeleHNe HEQOCTAOIIMX BEIECTE,
BEIBENICHME  HAKAILIMBAIOMIUXCS  BEN(ECTB,  MCKIIOYGHME W3 NHeTH
HAKaTHBAFOIMXCS BEUIECTB, BBEOCHHE B JUETY AHANOIOB HAKAMLTHBAOIHMXCS
BEMIECTB, aKTHBALMA (PCPMEHTOB BBEICHHEM COOTBETCTBYIOLIAX XHMHUECKUX
[IPETIAPATOB) ¥ NPOGUIAKTHKE (TIpeyIIperkieHne poxxenus GomsHOTO pedeHka,
BBICOKHH DHCK POXICHWS pebeHKa ¢ TIKennM HACNEACTBEHHEIM JIe(heKTOM,
AWATHO3  TAKEJIOTQ  HACNEACTBEHOro  3a0oNieBaHMsA HA  CTAnMd oA,
OTLIOROTBOPCHUE «B MPobupKey» ¢ AMATHOCTHKON KYIbTUBUPYEMEIX OIacTOMEPOB
A0 UMIUAHTAIMH ) HACACACTBEHHLIX 3a00/1eBaH 1M,

OCHOBEI CEAEKLIUMN,

ITonATHe 0 mopome KUBOTHEIX U copTe pacTeHui. MamenumBocTs ¥ ee pons B
celexuuy. MeTomb! CeneKIny: TOMeCTHKAIKS (onmomMarrauBayue), rubpUAN3aNHAS,
VHIYKUAS MYTalUUH, NCKYCCTBeHHEIH 0T6Op, pasBeaeHue.

CemeKuMs pacTeHHi: CaMOOIEBIICHNE, BEreTATHBHOS PasMHOXEHHE, reTeposuc,
OTHaleHHas TubpHaM3anud, DONMIUIOWINS, MACCOBBIN orGop. Hanpasnenus
CCJICKUMH PACTEHUH, POTE MOAN(BUKALHOHHOMN N3MEHIHBOCTH,

Cenexius KUBOTHBIX OLICHKA MPOU3BOAUTENEH IT0 TeHOTUIY,
OIIM3KOPOACTBEHHEIE CKpemHBAKNSL, MEXHOPOAHBIe CKPEIHBaHUs, TEeTepO3ic,
OTHANEHHAS THOPHAM3ALINS, #HAXBUTY UTHHBLA o1hop.

buoTexnomorus u  ee  ocHOBHBIE HaHmpaBeHHA:  KyJETUBHPOBAHUE
MHKDOOPraHW3MOB, COMATHYECKUX KJISTOK W TKazeH, xmeTouHas HHIKEHEPUSt —
rMODHINM3ALMS  COMABTHHMECKHX — KIETOK, TPAHCIITAHTALMSA  OMJIOI0TBOPEHHBIX
ARLEKIETOK, 1PaHCIUIAHTAIIAS A0Ep  COMATHYECKHX KISTOK B SHIIEKIETKH
(KIOHMPOBAHKE), PEreHEpanus ¥ BereTATHBHOE Pa3MHOKEHHE PacTEHHI; reHHas
HHACHEPHA — [ICPSHOC T€HOB (TPEHCTeHHEBIE OPraau3MBl, TeHOTepanus).

OcHOBBI 3BONIONHONHOrO yYeHus,

Vcropus 3BoIOLMOHHEOTO yaerus: K. Jluunet, JK.-B.JTavapk 1 ux pons B
passuTHY Hayku. OCHOBHEIE TONOXKEeHWs Teopmu U. HapeuHa, ee 3mauenue.
Pesynbrarsl 9BomonuM: BO3MMKHOBeHUE npuctiocobnennil, BumooGpaszosanue,
YEJIOKHEHUE OpraHu3alMH, - WX MEXaHW3MBI (TeHOTUTHYSCKAs U3MEHTHBOCTD,
H30JLIHA W CCTeCTBEREEIE 0TOop). OTHOCHTENBHOCTh NPHCHOCOGIEHHT pu
H3MEHEHHUAX BHEITHUX YCIOBHH.

Bux u ero  xputepmu: wmopdo-aaroMudeckuii (cxOnCcTRO-pasnuume
BHCTIHUX HPHU3HAKOB M BHYTPEHHEIO CTPOCHHA), OHOXMMHIECKHI {cxozctBo-
Pasiuaue IICpBUHHON CTPyKTypsl Oenxos u JHK, ocoBennocted MeTabonuimMa),
STOJIOrHYECKHH  (CXOACTBO-pasanume MOBEASHU, BKITIO4as  OpadHoe),
IKONOTHYECKHH (CXOACTBO-PA3INYME 3aHUMASMOTO apeana W OKOJIOrMYEeCKOH
HHALUIHM — KOMIJICKCE CBA3CH ¢ APYTWMH BUFaMuU H (haxTopaMu BHEeIWHEH cpensl),
TEHETHYeCKU (CKpelIEBaeMOCTb-HeCKPELLUBAEMOCTE, IIOAOBUTOCT b-




CTCPUIIBHOCTL  MOTOMKOB), - UX AOCTOWCTBA ¥ HETOCTATKIL, Heobxoaumocts
UCTIONB30BaKA KOMIUIEKCA KPUTEPHEB.

JOKa3aTeNbCTBA  MAKPOIBOIIOLUN: TaKCOHOMUUYECCKHE  {CHCTeMaTuKa
Opranh3MOB), TalCOHTONOTHICCKHE (UCKOMAEMbIE OPraHM3MBl, IIEPEXOIHEBIe
(GOpMEI), CpaBHUTENLHO-AHATOMIECKIE (romomorus u aganorus OPTaHoB),
sMOpHONOTHYecKUe (OHTOreHes M GUIOrenes, Ouorenerrueckuil zaxon [exxens-
Mrionnepa,  pyauMeHTs, aTaBU3MEL),  GHoreorpaduyeckte  (cpaBHeHwme
PACTHTENBHOTO 1 JKMBOTHOTO MUPOB PasHbIX reorpaiyeckux 30H).

Hyrty ¥ HanpapleHys  MaxposBoOIFOLHK: apoMopdo3er  (mopdo-
hu3HOTOrKIecKui 1IpOTpeCe, MOBBIIEHWS O0UIer0 YPOBHA  OpraHu3annu),
MAMOaNanTanye (JaCTHEIE PUCTIOCo0IeEns) @ obmas AereHepanns (ynpolueHue
OPTAHM3ALNN ), ¥X COOTHOLUEHNE B MBKPOSBONKOUHH; GHONOTHISCKHI MpoTpece i
Perpece, #X KpuTSpHH (USMHEHHS YHCASHHOCTH 0COGeH, BeNuIWAED apeana,
CTETICHA BUAOBOTC pazHo0bpasist).

OcHosHbie apomop(o3s! B 3BOMIOIMK GoToCHHTE3, XeMOCHHTE3 WU
aspo0HOCTE  (HAMUAPCTRO [IpOKapHOTBL);  BHYTPUKITETOUHbIE MeMOpaHHLIe
OPraHOWibl, siepHas 00O0NOYKA, BEPETEHO AeleHMs U [OTOBOMN pouece
(HajuapeTse DyKapHOTBL);, MHOTOKIETOUHOCTE (KOMOHHWAIBHLIE AHUBOTHBE H
PacTeHuA); HBYXCHOMHOCTB, KHINEYHAS MOMOCTb K HepBHAs CHCTeMa {Tun
Kumeunomonocrusie); Tpexcmoinocts, raagxas MYCKYNaTypa, MOJIOBLIE KeIe3bl,
BRUICTUTe/bHAA CHUCTeMa (Tun [lnockue uepBu); NepsruHas MONOCTH Tena U
38U Kuka (tun Kpyriisie gepsu); BTOpsdmas IONoCTD Tea, KPOBEHOCHAS H
ABIXATENbHAA CHCTEME! (TUN KombuaThle uepBi); HapyKHBUI XHTHHOBLI CKEJIET,
[OMCPEUHOIONOCATas  MYCKylaTypa H  CYCTABYAThIE  KOHEUHOCTH (Trm
HUIeHHCTOHOIHE ), HEPYHHBIH pPOTOBOH CKETeT W MAHTHS (tin  Mommockn);
BHYTPEHHUH OCEBOM CKETET U HepBHAs TPYORa (Tum XOpIoBEIe). :

BO3HUKHOBEHME KM3HH Ha  3emie: ONMPEENEeHHe KMU3HH Kak (hOpPMEI
CYUWIECTBOBAHMS  OPraHMYCCKOH MaTepuu B8 BUAE CUCTEM, CIIOCOBHBIX K
CaMOCOXPAHEHUIO, CAMOPETYNANNUM U CaMOBOCITPOUZBEISHNA, XUMWUECKUN 3Tall
BOIHMKHOBCHUSA H3HN (POJIb CONHEUHOrO U3TYUSHUS, TEMNIEPATYPB! 3eMJlid, Fa30R
¥ BOHBl B BOSHMKHOBEHHMH MAallblX OPraHHYeCKMX MOJIEKY1 ¥ TIONUMEDPOB),
BOSHMKHOBCHHE TNPOCTRHITNX OHONOTHYECKUX CHCTEM  (poib HYKJIEHHOBBIX
KHACIOT, O@ITIKOB, CIOMKHBIX NUIHAOB ¥ YIIEBOLOB) U KIIETOK,

Kparkasg WUCTOPUS DasBHTHUA OPraHHYeCKOTO Mupa (reoGHOXpoROIOTHS);
Apxelt, Tlporeposzol, [laneosoii (xemOpHICKHN, OpPIOBHKCKHMIA, CUITYPCKUH,
ACBOHCKUY, KapOOHOBBIH ¥ IepMCKUH Neprosl), Me3030i (TPHMAacOBEIH, IOPCKHI U
MENOBOH Iepuoisl), KaifHosol (maneoreHHbIH, HeoreHHsii u AHTPOIOTCHHEIH
HEPHOJET), NEPHOIH3AINY BOIHUKHOBEHNS OCHOBHEIX TPYIIT JKUBBIX OPraHU3MOB
(HaAuapCTR, IAPCTB, NOAMAPCTE, THIIOB).

Qopmer €CTECTBEHHOTO otdopa: JBYDKYILE, YMEHBIIAI0As
(YBeNHUMBAIOMAA) H4aCTOTY OJHONO W3 amnelcl u O/IHOTO THIE TOMO3UIOT]
CTadWIM3HPYIOLLIAs, BEIPABHUBAIOLIAS YACTOTHL PasHBIX ajllenedl v IpuBoISIUIAd K
BBICOKOH [10J€ T€TepO3uUroT; TH3pYITHBEAS, MPHBOIALIINAS K 00Pa30BaHMI0 ABYX
CyOmOmynanu ¢ BEICOKMME HacTOTATaMH PasHBIX ajiesnell (FOMO3UIOT) B KaK oM
U3 HUX, - KX POIb B 3BOJIIOLHH.




'eHeTHKA ¥ 3BOMFOUWH, THHAMUKA TEHOTUTHYECKON CTPYKTYPEI TOMYIALUU
(V3MEHEHHUA YACTOT TEHOTHIOE ITox neHcTBHEM (HaKTOPOB 9BOJIIOIIUY ). 32KOH
Xapau-BaffnGepra. DreMeHTapHbIE SBOTIOHOHHELE (haKTOpE:  MyTauEOHHOE
AaBITCHYE,  €CTeCTBeHHBIH  oTGOp,  MuIparms, Apefih - rexoB, osddert
PO/ACHAYANBHMKE, BOJIHBI H3HU, H307ALIHA).

AHTPONOTeHe3 (NPOHCXOKIEHNE W SBOMOLES qenoseka). [onoxkenue
COBPEMEHHOTO  HeNOBEKd B CHCTEME  JKHBOTHOTO  MHpA (momuapcTso
Mmuorokneroussle, Tun XopaoBsle, MOTTHI Hepenrmle, Knace Miexomuraromme,
otpsar llpumatel, cemeiicTBo Henosexoobpasnnie, pox Jomy, Bux UYenosex
pasymHsii).  JIBWOKYLIHE CHIIbl aHTPONOreHesa: GHOTOrHIecKye (H3MEHYHBOCTS,
W30/IANNA, MUTPalUMsl, MYTAILHM, eCTeCTBEHNHBIR oTOOp) ¥  CONHANLEbIEe
(obmecTrennmbiil 06pas xwsHu, TpyzoBas pedeBast NEeATeNbHOCTE). JTanml
dHTPOIIOTCHEe3a:  TPUOMHMTEKH, MNAPAaHTPONEl (Mpeumond) - ABCTPANOTTHTEKH,
ApXaHTPOIB! (PeBHEHIITHE JHOAK), MANEAHTPOLE (ApeBHye JIONW), HEOAHTPOIIEY
(MckomaeMeie M KHBYIHE THOOU COBPEMEHHOIO THIA), - HX XapaKTepHCTHKA.
HenoBeweckde  pachl (HerpouaHas, MOHTOTOUIHES, C€BPOIIEOMIHAS), MX
[POMCXOXKICHHE B €THHCTBO (10 KPUTEPUAM BHA).

OcHOBBI 3K0I0THH.

IKONOrEUECKIEe CHCTeMDI, HX KIACCHMUKALML; NAHIKOCHCTEMA (6brocdepa),
METasKOCUCTEMBI (TUIIBI GHOMOB — KOHTUHEHTS! M OKeaHsl), MAaKPOIKOCUCTEMEL
(bmoMmpr — mycTeiHs, crems, TyHpa u T.IL,  MOpe, 03epo, peka W T.IL.),
HIHOIKOCHCTEMbI (GHOTCOLEHO3EL POLia, YT, TPy & T.IL), MHKPOIKOCHCTEMBI
(Muxpobuoreonenoss:  Mypageiitux, I€Hb, JIyXa H T.L), KOMIOHEHTGL
(buotnueckue n abuotuyeckye), BULOBAT U MPOCTPAHCTBEHHAA XapaKTePUCTHKA.,
DHEPreTHYECKas XapaKTePHCTHKE IKOCHCTEM: aBTOTpOGHLIE ((HOTOCHHTETHYICCKHE
M XCMOCHHTETHYECKHe) M  Tereporpoduele. Iloustve o Guomacce u
NPOAYKTABHOCTH 3KOCHCTEM,

Hemn W cetw  nwranms (Tpodmueckas XapaKTepHCTHKA IKOCHCTEM !
TIPOAYUCHTH! (TIPOU3BOIMTENH OPranuku — GOTe- u XEMOCUHTETHKH), KOHCYMEHTBI
(TOTpeduTeNy  OpraHukM -~  pacTHTENBHOALHBIE, IUTOTOSIHEIE, — BCESIMHbIE),
PEAYUEHTHI (paspyIHTeI ! -MITHePATIM3aTOPE MePTBOi OpPraHuKH).

OKOJIOTHYECKHE TUPAMNI/IBL (SHEPIHK, GHOMACCH, HHCACHOCTH), KPYTOBOPOT
BEIIECTB B IKOCHCTEMAX.

OKOTIOrHyecKas XapakTepuoTHKa Bia: apean (06mIacTs PacnpoCTPaHEHns 1
€¢ BeNMYNHA), IUIOTHOCTh (YUCIEHHOCTb Ha CHMHULY BEAUTHHE apeaja),
BO3pacTHAA  CIPYKTYpa  (HONM  [OPENpOLYKTHBHOW, PeHpOAYKTHBHON m
TIOCISPLIIPONYKTUBHOHR IPYNN) W IONOBAs CTPYKTYPA (COOTHOIICHHS KEHCKHX i
MY/KCKUX  0co0ell  pemnpoayKTHBHOMN rpynnbl}).  VI3MeHeHHsS  YHCIeHHOCTH
TOMYTAUMH 1 CIIOCOOB! €€ PeryIMpoBaHus.

Cpena o6HTAHMA N DKONOIMYECKas HUINA BUAA: COBOKYIHOCTB BCEX
SKONOTUIECKEX (DAKTOPOB IKOCHCTEMB, NeHCTBYIOIIEX HA B COBOKYITHOCTH I
XapaKTep CBA3eH BUAA C 3KONOIHIeCKHMY QaKTOPaMU B SKOCHCTEMe,




AOHOTYYeCKHE SKONOIHIECKHe (DAKTODEL (CBET, BNAXHOCTD, TeMIepaTypa),
HX  KOMIUIEKCHO®  gmercTBHe.  [IpwHUMII  3KOJOTHYECKOro ONTUMYMA,
OTPAHWIHBAFOLINE (JINMUTHPYIOIINE) QaKTOPEL.

Buornueckue sxonoruueckue (QaKTopel. BsauMocBgsy nomyasuuii B
OKOCUCTeMAX:  HEHTpPaibHble, HETaTHBHbIC (KOHKYPEHLHMS,  XUILHHYECTRO,
TApasHTU3M), HO3UTHBHbIE {OMHOCTOPOHHTE — COMUTRABCTBO, COTPAIE3HUYECTRO;
ABYCTOPOHAKE — B3AUMOJT0/IE3HOCTD), MX BIUSHUE HA YHCACHHOCTD HOMYJISAIMI.
AHTDOTIOTEHHBIE _ JKONOTUUeckHe  (AKTOPEL, UX BIWAHHE Ha NPUPOIHEIE
SKOCHCTEMBI. AHTPONO3KOCHCTEMEl (HACEISHHEIE IIYHKTBI) W AIPO3KOCHCTEMEL
(CeNbCKOXO3AACTRBEHHBIE YTOIBS, NATOMHUKH, ()epPMbl), MX XapaKkTepHCTHKM,
aIpo0IeMBl CaMOPETYAAIHE W BUIOBOLO pazHooOpasust. OxpaHa OKpyKAoUiest
cpenbl, brosoruyeckue 3arpsSsHEHHS OKPYXKAomIeH Cpelbl, BBI3BIBAIOLINE Y
Henosexa saboneBanus; GOIC3HETBOPHbIE MUKPOOPraHH3MEL, BHUPYCBI, T'eJIbMUHTEL,
npocTeiime B arMocdepe, Boje, MOUBE, B TelaX JPYTUX OPTaHH3MOB.

PasBUTHE ¥ CMEHa 3KOCHCTEM — SKONOTHYECKas Cykueccus. [Ipuamns:
CYKLECCHU: BHYTPEHHHME (SHIOIeHHAS CYKIECCHS, CaMOpa3BUTHE) M BHEITHHE
(3K30reHHas CyKueccus, [OeHCTBME MOIIHBIX — BHEILHEX BO3eHCTBUM); -
PEACKAsyeMOCTh SHIOTSHHON cykneccuu. [Tepsudnas (Ha paHee HeoGHTacMOM
MPOCTPaHCTBE) W BTOPWUMAS (HA [OCTKATACTPO(GMUECKOM NpoCTpascTBe)
CyKLeccHs. PaBHOBECHBIC (KAUMAKCHBIE) 3KOCHCTEMBI,

buocdepa, ee rpanmiel 1 XapakTepicTHEa Kak NaHIKOCHCTEMEL TIOHITHIE O
HoocQepe (chepe pasyma) Kak KayecTBEHHO HOBOIO COCTOSHUS M pasBUTHA
OuoC(eps Mo BAHSHIEM JeATeIbHOCTH YeJ0BEYecTRa (B.M.Bepranckuii).

Kupoe seiliecTBo ¥ ero  (yHKUWH (OKHCIHMTENBHO-BOCCTAHOBHTEIILHA,
ra3oBas, KORUCHTPAUMOHHAS, cpefoobpasyiomas).

Kpyropopor Beuiects # moTok smeprun B 6Hochepe MaKCUMATLHAS
3aMKHYTOCTE LUKIOB KPyrooGopora GHOreHHBIX 31eMeHToR (yrmepo, BOAOPOS,
a30T, KHCIopox, Gocdiop, cepa), CONHEYHOES M3NTyJYeHHe KAK TIABHEIL MCTOUHMK
SHEPTHU ANz Ouocdeps:, TpanchopMalls COTHETHOM JHEPTHU B OHochepe,
oDecrieuerie KPyrOBOPOTA BEINECTB 3a CYeT TPEHC()OPMHUPOBAHHON HHEpruy,
TEIIOBAA SHEPris KaK ITOCAEAHee 3BeHO MOTOKA JHSPIHH B Grocdepe.

YEJOBEK U ET'O 310OPOBBE

OCHOBHBIC TKaHU, OpraHbl W CHCTEME] OpraHoB dYejoBeka. Heiipo-
TyMOpanbHas Perynsnus AeSTENRHOCTH OPraHu3Ma.

HepeHas cuerema,

LlenTpanpHas HepBHAS cucTeMa — OBIIUi 0030p cTpoeHHA (T0oA0BHOH MO3T,
CIIMHHON MO3T) ¥ QYHKUMY (MHTEerpaTHBHAN perymaroprasn). HepsHag Tkanp, ee
cTpoeHue (HeHpOHBI M BCIOMOTATElbHEIE KISTKU) M CBOHCTBA (BO30YIHMOCTE,
IpOBOAMMOCTE). CTpoenue HelpoHOB (Temo H OTPOCTKH), HEPBHBIH HMIIYIibC
OJCKTPUYECKas BOMHA), €T0 IPOBEAEHHE IO OTPOCTKAM. Hepenaua wmepeHbIx
HMIyIbCOB Ha Ipyrue KiIeTKd (crielu(uueckue KOHTAKTHI) WM ee 3HAuEHHe
(mpoBeaeHte MMy TECOB IO HEPBHBM [ETSM, perynsuns AeaTelIbHOCTH HeHPOHOB
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M NpYTux KIeToKk). BosOyxnenrwe m Topmoxenme Hetiponos. Tunbi nelfpoHos:
HYBCTBUTCALHEIC (Ilepefava uudopMaLmd oT OpraHoB), BCTaBOYHbIC (mepenada
HMOYIBCOB MEXIY HEHPOHAMY) U WCOONHHTENLHBIC (epenava WMITYTBCOB
opraHam).

lepudepuueckas wepBHas  cucrema: CTPOCHHE  (COMATHUECKUH u
aBTOHOMHBIH OTHENbl) ¥ QyHKUHK (HeHpoperysuus ckejleTHOMH MYCKYJIATYPBl —
COMATHIECKHH OThel, Hefpoperymsuus BHYTpeHHHX OPTaHOB — AaBTOHOMHLIH
OT/I2M).

Coubnoi mMo3r. CTpOeHME COMHHOIC MO3ra: 060JI0UKY, MTPOAONLHBIE
0opo3zsl, cepoe m Geloe BEMECTBO, HX B3ANMHOE pacnonoxenune {«Gabouxay),
CTIHHHOMO3TOBOW KaHall C SKHAKOCTBIO, OTHE b (LeHHLIH, TPy AHOH, IOSICHHUYHEBIH,
KPCCTLHOBBIH, KONYHKOBBIA), CEIMEHTHl, CIMHHOMO3TOBLIE Y3JIBI, KOPEITKH ¥
HepBbl.  DYRAKIUM  COMHHOTO MO3ra (pedbmexropuas wu IPOBOJHUKOBEA ),
CIUHHOMO3IOBBIC pediekcsl ¥ ux ayru. Peduekropras AYTa KONIEHHOTO pediiexca.
TIOBpeX/IeHHS  CHMHHOTO MO3r4, HX HOCNEACTBUS (Napaniyy, HapylieHuUs
UYBCTBHTEIILHOCTH ).

lonosHoM Mo3r. CTpoeHVe TOMOBHOTO MO3Ia: obomouky, otmens: (3amHul
MO3I TIPORONIOBATEIH MO3T, MOCT M MOKEIOK; CDEIHMIIN MO3I; TIEPEAHHN MO3T:
NPOMEKYTOUHbIA W KOHeuHBIH ). OYHKIAM OTJSTOB TONOBHOTO MO3I& CES3h GO
CIIMHHEIM MO3IOM, HEPBHEIE LEHTPHI PErYSIALHA ILIXaHNS, TMLEBAPEHNS, paGoThl
CEPASHHO-COCY IUCTOH CHCTEMBI, 3aNIHTHBIX PeIeKCOB KAIIIA, YHXAHUS U PBOTBI,
HHHEPBALHA ~ A3BIKA, TJIOTKYM, TOPTAaHH, LIXTOBUAHON Keneswl, KPYTIHBIX
KPOBCHOCHEIX  COCYIOB, BHYTPEHHHMX OpPraHos (TIPoJoNroBaThiif MO3r); CBA3b
MEKAY [OPONOIIOBATEIM U APYTUMHU OTACHAMH  MO3r4, JAHIEBbIE o CHYXOBbIE
HEPBbI (MOCT); MOANEPIKAHHE DABHOBECHA M TO3BI, KOOpAWHAIMS JBHKEHU
(MO3KEUOK); CBASE MEXAY 3aTHAM H [IEePEAHAM MO3IOM, 3PHTEIBLHBIE U CIYXOBBIE
UEHTPBl  (CpesHMH  MO3r); LEHTPBl TepMOperyJisiuy, KOKIB, TOIOAA W
HACLIICHMA, THNOTANaMyC €I0 TOPMOHEI (IIPOMEXYTOYHBIA MO3T). BosbLilHe
TOMYIIAapAs HMepefHero Mo3ra, uX Kopa:! GOpPO3EBl, W3BWIHHEL, IOIHA (oGHas,
TEMCHHAA, 3aTBIIOYHAS, BHCOYHBIG), BOHBI (JBHIATbHAS, MTPOCTPEHCTBEHHOM
OPHEHTALNH, 3PUTEIbHAS, CITyX0Bas, OO0HATENbHAS ), HX JOKAIU3aIUS H dyHKUEH
(aHATN3 ©  KOHTPOIb COOTBETCTBYIOIIMX  BUAOB JEATETBHOCTH M 4YBCTB,
(hopMHpOBaHUE MPOTPAMM [OBENCHHUS U YUPABICHHS TPYIOBOY NEATEIBHOCTRIO).
CrientMann3aius ;1esBoro u [IPABOIC NONyLrapWii: CAYXOBOH W JBUTaTEILHbLL
HEHTPBL Pedn, OCyLiecTBIeHHe a0CTPakTHOIO MBIUITIeHUS (neBoe TOIyIIapue ),
CIYXOBOE K SDUTENBHOE  PAClO3HABAHHE  00pasoB, My3BiKalbHOe n
XYNOMECTBEHHOS TBOPYECTBO — 00pasHoe MelllleHwe (IIpasoe IOy LLIapue),
HpeIHOMO3r0BBIE HEPBEL, X THCIO ( 12), npumMeps! (060HATeTLHEIH, 3PUTEIIBHBIH,
TIIa30ABUTaTEIbHBIN, TPOUHWYHEIN, JHLEBROI, CINYXOBOH, A3BIKOTIOTOYHBIH,
OnyxRIaromui ¥ Jp.) ¥ GyHKUAH (MHHEpBANUSA W HEHUPOPeryIAINsi JeITeTbHOCTH
COOTBETCTBYIOIIMX Opranos). [IOBpexaeHUs TONROBHOIO MO3I4A, HX MOCIEICTRAL,

ABTOHOMHAA  (BereTaTHBHAS) HepBHAN CHOTEMA — CUMITaTHYECKIH,
NapacuMIATUICCKHH ¥ METACHMOETHYECKUE OTHebl. CUMIATHYCCKI OTHEI:
PACIIOJIOXKCHHE BCICTATHBHBIX HEPBHBIX Y3710B (IOTPAHHYHEIH CHMIATHIECKAH
CTBOJL PALOM C [IO3BOHOUHHKOM), JIyTM CHMIATHYECKUX PedIeKcoB (sapa GoxoBEIX
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POTOB BCEX TPYNHBIX U MEPBBIX TPEX MNOSCHHUHEIX CEIMEHTOB CITUHHOIO MO3Id —
HEPBHBIE  y3IBl B CUMIATHYECKOM CTBOJIE — HEPBHBIC OKOHYAHHUA B
MHHEPBHPYEMBIX  opranax). Tlapacumnarmueckuii  oTgen: pacrnonokeHne
BETCTATUBHBEIX HEPBHBIX Y310B (DSIOM C HHHEPBHPYEMBIM OprafioM MIH B €ro
CICHKE), NYTH [TapacHMITATHISCKAX pedexcos (sapa cermenTa cpeaHero MO3Ta,
TPEX CCIMEHTOB IPOMONrOBATOTO MO3r8, TPEX CEerMeHTOR KpPeCTIIOBOTO OTJena
CIIMHAOTO  MO3ra — HepBHLIE Y3ALl OpPrafoB — HEPBHLIE OKOHYAHHS B
HHHEPBUPYEMBIX OpraHax). AHTaroHH{3M BereTaTUBHOMN PETYJALUUY BHYTPEHHHX
OPTaHOB, ero MeXaHusM (pasnmuuHble HelpoMeNuaToph). MeTacuvnaTnyeckyii
OTALI: PacnoNOKEHHE PeQUIeKTOPHBIX Iyr (CTeHKa WHHEPBUPYEMOro OpraHa),
ABTOHOMHOCYb PeryNALUl padoTsl Cepua U MUIIEBAPHTENRHOIO Tpakta.

AHAIM3ATOPEL  (CEHCOpPHETE CHCTEMBI), UX  CTPOCHME: perenTop,
TPOBOJALIMA — NyTh,  HU3IIHE  LEHTPEL (crvHHEOM,  mpomodroBaThl  u
TPOMEXYTOUHEIH MO3I) M BBICHIME HEHTP (YYacTOK KOPBI TONOBHOIO MO3Ta),
(QYyHKOUH  (BOCHOPHATHE W obpaborka undopmanum). Briomme UEHTPEI
AHAITM3ATOPOB: 3PUTEIBHOTO (TEMEHHAs 30Ha), BKYCOROTO (106HO-BHCOTHAs 30Ha),
CIYXOBOTO W BeCTHOynsaprOro (BHCOYHAs 30HA), ODOHATENHHOIO {rmogropxa
IEPEIHErD MO3TA), KOXKHO-0CA3aTENbHbIH (TeMeHHas 30HA). ACCOITMATHBHEIE 30HE!
KOPEI (100HaZg, TeMeHHAS M BHCOYHEIE 30HEL), UX OYHKIWH (WHTerpaims
AHAIN3aTOPOB, BOCTIPUATHE CIOKHBIX 00pa3oB),

Pednexcr! (venopnsle u DesycnosHEIe) — OTBETHAS peaxuus OpraHu3Ma Ha
PasJpakUTeIM C TIOMOILIO HEPBHON CHCTEMB]. Pedinexroprsie ayrm ®w wux
CTPOCHAE. YYBCTBUTCIBHEIC, BCTABOUHBIE H JIBUIATETbLHDIE (McTIONMHUTELHEIR)
HEHPOHBL,  TODMOXEHHe  pedlekcos (BHEIHEE M BHyTpenuee). Poms
ACCOUMAaTHBHBIX 30H KOPbI DOIBMIMX NOMyIUapHil MO3ra B o6pasoBaHuH YCIIOBHBIX
pediexcos (hopMHpOBaHne BpeMeHHETX cBfI3eH). BrICINas HEPBHAS MEATEILHOCTD.

Cod — OQu3HOTOTHUECKOE COCTOSIHHE MO3ra U BCEro OpraHu3Ma,
XapaKTepU3yloIeecs ODe3JBIKCHHOCTBIO, PE3KAM  CHMKeHUEeM peakuuii Ha
BHCLIFAC PasnpacuTeny W ocobo# opraHuzalmell akTHBHOCTH KOPBI TOTOBHOIO
Mosra. Crazmm cHa: 3ackiianue (IpeMora), NOBEPXHOCTHEIN COH, TTyGOKH COH.
[Tepuonw! rIyOoKOro CHa! MEIUICHHBIH ~ (MEJICHHORBOIHOBETI Ha
SNEKTpOsHIehaorpamMpe) 1 GBICTPBIN, WIM TApaIoKCATbHEIH (OBICTPOBOIHOBLIM
Ha SMEKTPOSHIePATOTPAMME), HX XaDaKTEPUCTHKH (cHmxeHHe 06MEeHa BeleCTs U
HAC0TOTBI CEPALEOMEHNA, DPEKOe H IMOBEPXHOCTHOS JBIXaHue, MOHUKEHUE
TEMTICPATYPEL TeIa — MENNEHHLIY COH; ycuieHwe ofMeHa BEHIECTR ¥ 9YACTOLTLI
CepAleOnen s, TIOBBIIEHYE KPOBSHOTO AABIICHUS, YYAUIEHNE TEIXaHVs, ABUIKen1e
3aKPBITBIX [I1a3 — OBICTPLIE COH). PeryspHocTs cMeHb! NEPUOAOE IIyOOKOro CHA.
3HaYCHUE CHA OTIABLIX M BOCCTAHOBICHHE HOpPM&JIBHOW aKTMBHOCTH OpraHH3Ma
(MeanenHerft  com), mepepaGoTxa HHQOPMALlY, TOdYYeHHOH  BO BpemAa
GonperBoBanus  (6bICTPbLt coH). CHOBUACHHS KaK ClAOKHBIE MNCHXHUICCKLE
ABIICHUSA, OCHOBAHHAEIC HA IEPEKHTEIX PAHEE BIICYATIEHMIX, KOTOPBIE MOTYT
He38BHCUMO KOMOMHHPOBATECS BO BpeMs GBICTPOTO cHa. Hapymerus cua: xpan,
CKpeKeTanle 3yGaMM, CHOTOBOpPEHHE, CHOXOMKICHUE (comnamBynusm), HOUHOE
HEeJepKanne MO%M (IHYpes), HOUHBIE CTpaxd y AeTell u KOIIMAapEl y B3POCITBLX,
Decconnmiia.
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OpraHbi YVBECTB — 00muit 0630p CTPOSHHA U QyHKUMH,

Opran 3perns, CtpoeHue riasHoro 56T0Ka: DeN0YHad 060T0uKa (cxnepa) u
poroBuna, cocyaucTas obomouKka, ceTiaTka M SPUTEINIbHETE HEPB, PagykHas
00ONOYKA H 3paTu0X, NepelHsas KaMepa, XPYCTANHK, CTEKIOBHIHOS TENo.

[ nasoasUraTensHbie MBIILE, CAS3HAS XKeIe3d 1 Cle3HbIH IIPOTOK, BEKH C
pechruamy. CTpOeHNe CeTHATKU: TMIMEHTHbL cI10il, hOTOpeLienTOpHbe KISTKH
(manouku 1 K01GOUKH), CJIOH HEIPOHOB U BOAOKHA 3PHTENLHOTO HEPBA, XKENToe
MATHO (Y4aCTOK CEeTYATKH, COMEPIKAIUI TONBKO KONBOUKI) H CHEI0e NTHO
(MECTO BBIXOJIA M3 CTYATKH 3pUTENBHOrO Hepsa). MeXanu3Mbl 3PUTEHLHOTO
BOCHPHATHA, POJIb XPyCTANNKA ((POKYCHPOBAHHE U30GPAYKEHHS HA CETYATKE 34
CUeT HSMEHEHUS CBOCH KPUBU3HAI), AJIOUEK (CBETOBOCIPUATHE) 1 KONBOUYEK
(mBeToBocmpusTie). Hapymenus spenus; 61H30pyKocTh (ymmuHeHHas dopma
IA3HOr0 2010Ka MM yBeNMYeHHas KPUBH3HA XPYCTAINKE), JATBHO30PKOCTD
(ynuioteHnas Gopma IrIIa3Horo A6OKa WK XPyCTalHKa), AT TOHH3M (1BeTOBas
CrenoTa u3-3a JedeKToB Koabouek), cyMepeunas (KypHHan) cIeroTa u3-3a
Me(PeKTOB TTAJI0UEK, TIOMYTHEHHE POTOBULLT (6eIbMO), HOMYTHEHHE XPYCTATHKA
(KaTapaxra), - ¥ BO3MOXHOCTH UX Jedenus. [ Hruena 3peHus.

Oprag ciiyxa. CTpoeHMe OpraHa Cliyxa: Hapy)XHOe YXo (YIIHas PaKOBVHE U
CIIyXOBOH MPOXOA C XKefesaMu), cpe/tiee yxo (GapabanHas epernonka,
MOJIOTOUCK, HAKOBAITBHA M CTPEMEUKO, CIyXOBas Ipy0a) ¥ BHYTPEHHEee yXO-
yaAuTKA (0BAIBHOE U KPYTIIOE OKHE, KUAKOCTS YIUTK, IIepelloHTaTas
MEPEropoIKa, MeMOpana, BOIOCKOBEIE KIETKH-CILyXOBbIE PELeNTOPk, CIyXOBO’
Heps). CIyxXoBoe BOCHPHATHE U €T0 MEXAHU3MBI: KOJIeDaHud BO3AyXd —
HAPY®HOE yXo — Konebarus BapadaHuol IepeoHKy — KONeGa NS CIyXOBBIX
KOCTOYeK — K0/1ebaHNs ePETIOHKH OBATFHOTO OKHE — KOIe0anus KUAKOCTH
YIHTKH — pasjipakeHue BOJIOCKOBEIX KJIETOK — BO3HWKHOBEHMUE H [IPOBEISHME
HEPBHBIX AMINYyTIBCOB. 3a0neBanus OpraHa Cltyxa: HaKOIUIEHHE YITHOMR cepbl,
CHAKEHHE 2TaCTHYHOCTH Gapabantol MIeperotKn, BOCIANeHUs CPEIHErO yXa
{OTHTHI), HAC/IEACTBEHHAS IITyX0Ta (ASEKTH ClIYXOBBIX KOCTOUEK, BATOCKOBEIX
KJIETOK, CILyXOBOTO HepBa). [ uruena opraua cryxa.

Opram paBrHoBecHS (BecTHOY IAPHEIE anmapat). CTpoeHue oprasHa
paBHOBECHA: MOMYKPYIKHEIE KAHAIBI, MEIIOUKH ¢ U3BECTKOBBIMM KPHCTAIIAMH,
CTYACHHUCTAA KHAKOCTh, BOTOCKOBBIE KIISTKU-PETICNITOPET ¥ HEPBHEIS BOJIOKHA;
CBA3b ¢ BHYTPEHHUM YXOM. DYHKUMHU OpraHa PABHOBECHS: BOCIIPHSATHE
MH(OPMALMH O TIONOIKEHHH TOTIOBbL {TeNa), Hauase N 3aBeplleHur
NPAMONMHEHHOTO OBHKEHHMS, €T0 YCKOPEHNUY WK 3aMETeHUH, U3MEHEHUY CHJIbI
TSDKECTH; X MEXAHH3MBI (POJIb CTYISHUCTOH KUIKOCTH, H3BECTKOBBIX
KPUCTAIUIOB, BOOCKOBBIX KIETOK). YKauupaHue {Mopckas 601e3Rs) 1 ee
NpU4HHLBL I vruena pecTuOysproro annapara.

Opratibl 00ouAnKs v BKyca. OBOHS TeNbHbIE PELIETITOPLI, HX pPacroIoKene
(CAM3UCTRIN SIUTENHI HOCOBOM MONOCTY), CTPOSHHUE (Gy1aBOBUZHLIE KAETKH ¢
PECHUHMKAMW) H QYHKLUNK (B3aMMOACHCTBIE PECHIYEK ¢ MOJIEKYIaMH [AXYHHX
BEIIECTE H YOPMHUPOBAHEE HePBHEIX HMITyITECOR). BKYCOBbIE PELeITOPH, UX
pacnonoxenue (BKYCOBBIE COCOUKHM Ha HOBEPXHOCTH A3BIKA), BKYCOBBIE 30HEI
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(cmaaxoe - KOHYMK S3BTKA, CONEHOE — MIEPEeTHAsS # GOKOBbIE YACTH A3BIKA, KHCIOE —
OOKOBBIE Kpasi cpefiHeil YACTH A3bIKA, TOPLKOE — 3a1H5s YaCTh SI3BIKA),

OpraHbi MpllIEYHOT0 ¥ KOXHOIO 9yBCTBA. MBIIEUHEIE PEURTITODE], HX
pacnonoxenue (Myckynarypa) 0 GyHKIuM (Bo30yKAeHHE TIPy COKPAILEHIH WU
PaCTAKEHNA MBI, 00eCIEeYHBAIOIISe KOOPANHANMEO A8 KerTiT). Koxubme
PEHCIITOPEL, UX PacnonmKenue (Koxa), pasHootpasre CTPOSHUS B CBI3H C
pasHoobpasieM QyHKImMI (PENENTOPE], BOCIPUHHMAOIIHE IIPUKOCHOBEHHE,
NaBIIEHAL, XONOK, TerI0, 0OIb).

JHAOKPUHHAS CHCTEMA,

Kenesvl suytpennet cexperygn. II[UTOBMAHAS KeNe3a, ee PaCTIONOKEHHE
(cepemmuHas 0OnacTh LIEH NOA TOPTAHBIO), CTPOSHUE (IBE HONBKH, CO&NMHEHHBIE
MePEeMBIMKOH, COCTOAILNE N3 QOITHKYIOR), ¥ GYHKIUK (CNOCOGHOCTE MOMJIOMATE
HOZ, CWHTE3MPOBATE M CEKPETHPOBATL THUPEOWIHBIE TOPMOHEI, KOTOPBIE
YCUITUBAIOT MHTCHCHBHOCTL NOMIOLICHUS KMCIOPOAa W SHEPreéTHUECKOTo o0MeHa
BEINCCTE, CTUMYIHPYIOUWX POCT OPTaHM3Ma, AaKTMBHUPYIOT BO30YAMMOCTD
OeHTPagbHOW HEPBHOM CHCTEMBI, NaMaTh 4 osmouun), Hapymedus ¢yHkumii
ITHTOBMAHOM KeNe3bl: MHKCEeAEMA (IeGUUNT TUPEOUAHEIX FOPMOHOR Y B3POCIIBIX,
BEISBLIBAIOMIME CHukCHUE OOMEHa BCLIECTB M TEMIEDPATyPhl TeNa, OTeUHOCTD,
CYXOCTb KOXHM ©  HYACTHYHOC BLINMGNEHHE BOJNOC), KPETHHW3M (OehHIAT
TUPEOUTHBIX [OPMOHOB y HOBOPQKIAEHHBIX, NPHBOISIUMHA K KAPIHKOBOCTH H
CUNBHOY yMCTBEHHOH oOTCTanocTd), GasenoBa GonesHb (U3CBITOK THPEOUHBIX
TOPMOHOB, COIPOBOKIAIOMKBHCH YCUTIEHHBIM OOMEHOM BEIIECTB, MORLITTEHIEM
TEMIICPATYPEL Tesi& H BO3OYNHMOCTH, TIOXYJaHWeM Ha (OHE IOBBHIIESHHOIO
aTIeTUTa).

Tooncenyoounan mcedesn, ce noxkammsaums (CneBa OT OCH Tena, TIOA
OONMBINOM KPUBH3HON JKETYUKA), JHAOKPUHHAS (YHKUHS (CHHTE3 W CEKpeLHs
CICHHATHHLIMA - TPYIIIAME  KICTOK I'OPMOHOB, PerylIMpPyHOLIMX  yrIeBOAHBIH
obMeH). MHCYNIHH KaK OHMH U3 TOPMOHOB TIOIKENYA0YHOR JKETeshl, CHIK AU
KOHLUEHTPAUUIO TNIOKO3bI B KPOBU IyTEM YCUIIEHHHA €€ NOITIONICHUS KIeTKaMu
(MBILULBL, TICYEHb, JKWPOBBIE KIETKH), CaxapHEIl nuabeT, BHIZEIBACMbIil
AeQUIMTOM MHCYIIWHA, €T0 CHMNTOMBI (TIOBLIIIEHHAS KOHIIEHTPALKS [TIOKO3E B
KPOBH, HaJMYHE TIMOKO3EI BO BTOPHYHOH MOUE, WACTLIE H OOHILHBIE BbICICHHS
MOwH, Kkaxkzpa). IlocmencTBusS W3OBITKA WHCYNHHA B OpraHmsme (HH3Kas
KOHUSHTPAs IVIIOKO3bl B KDPOBM, HapyuleHMs padoThl HeMPOHOB TOIOBHOIO
Mo3Ta, obIlas ¢1abocTh ¢ oTepell COSHAHWS B CyA0pOraMu).

Haonoueunuru, ux noxaauzamus (mapHeIe  Kene3bIBONU3H BEPXHETO
TMOJIFOCa MOYeK), CTPOeHHE (KOPKOBLIA CIOIl U MO3roBOe BEMECTBO) M (PYHKLUU
(cuHTe3 M CekpeLMs TOPMOHOB, PErYJHPYIOLMX BOIHO-CONEBON oOMeH -
MUHCPAITOKOPTUKOCTEPOUIBT  KOPKOBOTO CHOS, VIVIEBOAHO-OENKOBBIN oOMmen —
[TIFOKOKOPTHKOCTEPOUIEI KOPKOBOIO CJIOS, IOAOBOE CO3PEBAHUE Y MYKYHH —
aHIpPOTeHBl KOPKOBOIO CJIOS, HEATENbHOCTh BCEX BUAOB MBIMNI[ OPraHU3MA,
YTACBOAHO-KUPOBOH 0OOMEH — apeHAaNNH 1 HOPAOPEHANNH MO3TOBOIO BEIIECTRA.

Honosbte sceaesst (AMYHUKA U CEMEHHUKN). SIMYHUKH: MX PACTIONOKEHNE
(IOJIOCTE TA32 Ha MATOUHBIX CBS3KAX), CTPOEHME (Te)la U3 COeNMHNTENbHONR TKAHH
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¢ (QOANHKYIaMY), SHIOKPHHHAS Qynxmus (cuHTe3 W CeKPELHA 3CTPOTEHOB —
KEHCKMX  IIONIOBBIX TOPMOHOB)., DYHKUMM  KEeHCKUX TIOJIOBBIX  TOPMOHOB
(cospeBanue sillekierox u OBYTAUUS, OTIOKEHHE KHPA O JKEHCKOMY THITY,
KEHCKUMH THIl MOBEAEHMA), TOCHEACTBHS HX Aeduunra (Gecninonue, passurue
[PH3HAKOB TI0 MYXKCKOMY THIY) W W3OBITKA (mpexreBpeMerHOe  T10T0BOE
cospeBaHie). CeMeHHMKM: WX pacrmosoxerue (MomIOHKA), cTpoeHte {cnoxuas
000JI0YKa, JNOMLKY C CeMeHHBIMY KaHaIbUAMU ), SHAOKPUHHAS (BYHKIMS (cumTE3 M
COKPELHA AHAPOrEHOB — MYXCKHX TIONOBETX FOPMOHOB CHISIIAaIEHEMY KIeTKaMH
CCMCHHBIX KaHambUes). DYHKUHH MYXCKAX ITOJOBEIX TOPMOHOB:  Da3BUTHE
MYXXCKHX  IIONIOBBIX TPH3HAKOB U  IOBECHWS, KOHTPONb CHEepMATOreHesa,
CTUMYJISILIAS OKOCTEHEHHS XpAILeH, yCHIEHWE CHHTe3a OEIIKOB B MBIIIAX U
nedeny. IlocmencTus neduuuTa MYyECKNX DOMOBRIX rOpMOHOB  (Oecmonue,
PA3BHTHE IO XKEHCKOMY THIY) H uX M30HITKA (IpexIeBpeMeHHOe TIONOBOS
CO3PEBaHUE U HU3KOPOCIIOCTD).

Tunogus: ero pacnonoxenne (BBIPOCT HIDKHEHR CTOPOHLI NPOMEKYTOUHOIO
MO3Ta), CTpoeHue (MepefHss ¥ 3amEss AOM) W DyHKOUM (CuHTE3 U CeKpelns
FOPMOHE POCTa 1 FOPMOHOB-TPONIHEOB, PEryIHPYIOLIAX padoTy APYIrux sxenes u
OPTaHOB: ONOBLIX, MONOYUHBIX, IHUTOBHIHOI, Ha ITOYCYHUKOB, TOYEK, MATKH.

TOpPMOHLI: X CTPYKTYpa {nenTugupie — VHCYIHH, CTEPOUIHBIE — IIOIO0BbLIE U
KOPTHKOCTEPOUIHEIR, TIPOH3BOJHEIE AMHHOKUCIOT - THPOKCHE) U MEXaHU3M HX
JeUCTBHS (B3aMMONEHCTEHE CO CTETNDUIECKUMY PeNenTopaMy © ToCIe NyroUIei
AKTHBAUMSY WM CHHTE30M OIpeneleHHbIX KIT€TOYHBIX OenxoB) [opMonsr
runodusa, HaAMOYETHUKOE, TOMUKCNYNOUHOH, IUTOBMIHOR M ITONOBEIX IKeles:
(DYHKIIHY ¥ GOCIEHCTBUS UX HapyiteHns (CM. BBile),

Helipo-rymopansuas pervisums akrussoctH oprarusMa. I'urotamamyc: ero
NOKAMU3AMKMS  (NPOMEXYTOUHBIA MO3L) U bysuma  (CHHTES u  cexpers
HEHPOTOPMOHOB, PeryIHpYIOIIX paboTy runodusa mo MpUHLUITY «CTUMYITALH-
mofapiuenuen). [unoTanamo-runodusapHas cucTema i cxema ee paboTh: YpoBeHb
TOPMOHOB B KPOBH — THIIOTANAMYC — CEKpEelud HEHPOTrOPMOHOB — rumodns —
CCKPELUS TOPMOHOB rumnodusa — Jeness BHyTpeHHeH CEKPELHH — Ccexpeuus
TOPMOHOB JKe/€3 — OpraHel M TKaHW, THIOTANAMYC, OpUHUAN OOpaTHOM CBS3U &8
pabote THITOTONAMO-THIIO(GU3aAPHOH cucTeMBl,

Penponyxkrusnas cucrema.

Oprauel pazMHomeHus: rOHazbl (TIONOBBIC IKENE3BI — SUYHKHKA K
CEMEHHUKH), BHYTPEHHME MOJIOBBIE OpTaHEI (THIEBOIEI-MaTOTREIE TPYSEI, MaTKA 1
BIIAT&JdINe; CEMAIIPOBOJEI, CEMSIM3BEPraTeIbHEIL OPOTOK U HOpeACTdaTeNbHas
KENe3a), HAPYIKHbIG 10JIOBBIE OPraHbI (Mansre 1 Gonrumie mogOBBE ryOBL, KIHATOP;
MOIIOHKA ¥ TOJOBOH 4IIeH), HX CTpOeHHe H $ynxuxu. Ilonoseie ropmonsr u
HOJIOBOE  coszpemanue. boaesHu penponykrushoit CHCTEMBI, podUIaKTHKa
BEHEPHUCSCKUX 3a00eBalmii.

OO0pasoBarne TOTOBLIX KIETOK (afinexneTox wu CIIEPMATO30U0B): 30HEBI
(MEPUOALI) Pa3sMHOKEHHS {ooroHMU WU COEPMATOTONUN), pocTd (OOUMTH 1 U
ChepMaTounTnl 1), cospesanus (ofpasyrommpecs nytem meHosa oonuts: I1 ¢
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HANPEaBHTEIILHEIMH  TEABLAMU W cnepMatounTtel I c¢o CIepMaTHIAMHY ),
(hOpMUPOBAHUS (THLEKIETKY B CIICPMATO30HIH ),

Passutne 3apoysima w  mmoxa. Onnonorsopenne  sifiexnerkd u  ee
Apobnenue (3apozpim w3 30-32 KIETOK) B MaTOUYHBIX TpyOax, BHYTPUYTPOOHOE
pasBUTHE B MaTKe ¢ 0Dpa30BaHHMEM MIaAlleHTh | [IyNOBHHBI, CTPOCHUE U POJIL ITHUX
BPCMCHHBIX OpraHoB (rasoo0Mer u 06MeH BeilecTs MEKUY KPOBBLIO MaTepu L
3apolbilia-niona). Passutie sapogeima (1-6 menenu OepemMeHHOCTH): MOSBTEHHe
H PasBUTHE 389aTKOB ODPFaHOB W KOHETHOCTeH, cepaueduenne) u mioga (7-8
HeNe)11 OSPEMEHROCTH M faee): 3aBelleHme pasBUTHs W JaNibHEHIIVIi pocT Tena 1
opranos. bepemernHocTh: ee ocofenHocTH (ycHIeHme BRIIeneHms T'OPMOHOB
AUHHWKAMH, YBENMUYEHHE pa3sMEpOB TPYNHBIX IKeles u MATKH, YBEIMYCHHE
APTEPUAIBHOTO MABICHUS ¥ BOIHO-CONEBOTO 0OMeHa, IOTPeQHOCTH B BUTAMUHAX)
¥ IWPHEHA (NMYas TUCHEHA, NPABHIBHBI] PeKUM TIMTAHUS ¥ CHA, IpPHEM
JCKAPCTRCHHBIX MNPeNaparoB TONBKO [0 HA3HAYSHHIO Bpava, HEeIONYCTUMOCTH
Kypenui npuemMa ankoroins). Poxienne peberka, ero poct u Pa3BUTHE: MEXaHH3M
POJIOB (COBMECTHOE COKPAIICHWE MBI MATKH 4 OproIHo# creHkM) B mauana
APIXAHHA  TOCJIC  TICPEBSI3BIBAHUA M OTpe3aHms IYNOBUHLL  (HAKOIUIEHHE
YIIICKHACAOrO Irasa B OpraHu3sMe HOBOPOXKACHHOIO M BO30YIKICHNE OBIXATEILHOIO
UEHIPA), IePUOLLI PABUTHS [OCIE PONOB: TPYMHOK BO3pACT (IIEPBBIN To1 xu3HN),
paHHee AeTeTBO (BO3pacT 1-3 roua), JOILKONBHEIH nepuod (ot 3 po 7 er),
WkonmbHeIE  nepwos  (7-17  ger), MOAPOCTKOBLIE  mepuoa  (11-17 mer) —
(u3MonOTHYECKas, ICHXONOTHIECKAS 1 COLHANLHAS 3PEAQCTD.

Kposenocnas u iumpaTHueckas cHCTEMbL,

Oprasbl KpoBooGpatieHys: CepaLe, aopTa, apTepHy, KalmuIsIpel, BEHHI, -
0S1wii 0030p CTPOEHHS ¥ (hyHKLMiL,

Cepauie, ero crpoeune (OKonOCepEUHAT CyMKa, CcepAeuHas MEHNiA,
UPEACEPIMA U JKENMyNOTK:L, CTBOPIATEIE KIIANAHbL) o paboTa (IBHKEHWE KPOBH B
CCPALE M3 OBIX H JISTOYHON BEHB TIpeACcepmus, ua IPEACePIUNA B XKENYIOYKY, U3
ACIYAOUKOB B a0PTy U JICTOUHYN) apTepuio). Cepreunbit IuKn: COKpalIeHye
npencepant (0,1 cex) — cokpamtenue wenynoukoe {03 cex) — obuee
pacciabmenne (0,4 cex), - PO [ONYNyHHBIX W CTBOPYATHIX KiANAHOR.
ABTOMATH3M PaboThl CepANA (COOCOBHOCTE K CAMOTIDOM3BOJIBHBIM PUTMHHYECKHM
COKPAllICHNAM) ¥ €ro MeXaHwsM (Halduyne ocoBbIx CaMOBO30YIKIAKOIIXCH
MLIIEUHRIX  KIETOK ¢ HaubonsImell koHUeHTpanued R [IPaBOM IPEICEPIUH.
DnekTpokapanorpaMmMa — OTPpaXCHHE JACNTENBHOCTH CEepAlla HA  OCHOBE
PerucTpaniy OHOZIEKTPHUECKIX CHIHAMOR, FCHEPUPYyeMbIX cepaneM. Helipo-
TYMOpaIIbHAS PEryIIlds PabOTel CepALa: PELenTOPE! B CTEHKAX TI0/I0CTel] cepalla,
BOCIIPUHVMAIOINE  M3MCHCHHA  [aBIEHHS  KDPOBH, pOIb  CHAMIATUYECKOrO
(ocaabnerne gacTOTE COKPAllleHUH) U IapacuMIATHYECKOTO (ycunenue 4acToTbl
COKPAINICHWI) OTAENOB aBTOHOMHOL HEPBHOW CHCTEMBI, pONb (QM3MYeCcKOit
HATPYSKY, OONEBBIX DA3APAKEHHN ¥ SMOLHOHATILHOLG COCTOSHUSA, YCHICHTE
paboTh cepana non melcTBHeM alpeHAIMHA W CONeH KallbluMd, ociabieque
pabotsl cepana TIPH NEACTBHY ALETUAXONNHA H CONCH Kalus,
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bonbiiol W Mamsilf KPYyrH KpPOBOOODAIEHHS: KPOBEHOCHEBIE COCYABI, HX
CTPOGHME (JMUTeNHaNbHAd, THAAKOMEIIIEYHAS ¥ COSAWHUTEILEAS TKAHH,
LOJTYTyHHBIE KJaNaHbi). BONbINOR Kpyr KpoBOOOpalieHWs: HBUKEHHE KPOBH B
COCyZax OT JIEBOTO JKEeTYHOYKAa 70 NPaBoro Nmpejcepiys (IeBhlll xKemygouek —
a0pTa — APTEPHH — KalMJIIAPEl C dPTEPUANBHON KPOBEIO K MO3TY, BHYTPEHHUM
Opraxam, MBIINIaM U KOKE; BEHE! ¢ BEHO3HOH KPOBBIO OT FOJIOBEI, III€¥ H BEPXHIX
KOHEYHOCTEH — BEPXHSIS 1107as BEHa — [PaBOE IMPEACEpINe, BeHEl ¢ BEHO3HOH
KPOBBIO OT TYJIOBHILA, HIKHHX KOHEUHOCTEH M OPraHoB OPiOmIHON moiocTy —
HWKIHSA J10nad BeHa — IMpaBoe mpeacepane). Mambrif Kpyr KpoBooOpalleHus:
ABEDKCHWE KpOBK OT [PABOTO JKeTyHOYKA [0 NEeBOro IMpeacepaus (IpaBblil
KETYNOUEK ¢ BEHO3HOH KPOBBIO — JIETOYHAsN apTepUst — JIErOUHblE KATTHIL/IAPbl —
JErOYHLIC BEHbl C AapTePUANIBHON KpOBBIO — JIeBoe mpeacepnme). Pois
HOMYTyHESLIX KIANAHOB B KpOoBoOOpaIlienuy {odecTieyeHue OJIHOHAIPABICHHOTO
KPOBOTOK&), KPOBAHOE HaBIeHHe (MAKCHMANbHOE APTEPHANLHOE - B a0pTe IpH
COKPALICHAY JKeIYAOUKOB U MHHUMANBHOE apTepUaibHOE - B a0pTe BO Bpems
paccrabreHns ey 104KOB) 1 €ro perymsiuusa (DeHenTopsl B CTeHKaX COCYH0B —
HEPBHBIE MMITYITCBl B IEHTPAX MPOAOJITOBATOTO MO3TA -~ MBILIIE COCY/IOB M
CepAcHUHAdA MBIILA; TIOBEIIICHAE JABJIEHNUA — PACIIHPEHUE POCBETOB COCYI0B U
ocnabrenye paboThl CePIIIa, TIafeHNe AaBIEHAs — CYXEHUE IPOCBETA COCYIOB U
ycureHue paboThl Cepiaua), HM3MepeHHe KpOBSHOMO JABICHHS C  I[IOMOIIHIO
TOHOMETPA, MybC. OTpUuATeNbHO BIMAHAE HUKOTUHA U ATKOTOIA (TTOBbILEHHS
aApeHallHa B KPOBH) HE CEPIeYHO-COCYAMCTYIO CHeTeMy. CepaedHO-COCY MUCThIE
3abosieBanmsl  (TUNEDPTOHMMA,  ATEpPOCKIEpO3,  uHMGApKT MHOKapId),  HMx
npodunakTrka. IlepBast MOMOITS NP KPOBOTEUEHUSX.

Kpomp. CocTer KposW: niasMa, 3pHTPOLNTEHL, NEHKOUMTH (HeliTpobmisi,
Ga30HIIb!, S03HHOQUIIEI, MOHOLUTEL, Maxpo®ary, THMAOITHTEL), TPOMOOLIUTEL, HX
CTpOeHHE, QYHKIMY, KOHUEGHTPAMs B KPOBH. [pymmel kpoBu (cuctems: ABO u
Pesyc), nx suavenwe i IepenuBaHmMs KPOBH. BOJE3HH KpOBH (aHeMuH,
reMODHITHS), UX MPUUMHEL U PO HIaKTHKA.

Opranst  muvmdoobpamenus  (COCyabl, Y3Ibl), CBS3 ¢ CHCTEMOMH
KpoBooOpaierns, obpazosanue TAMQEL.

BuyTpenuss cpefa oprasusMa (Xposb, TuM(a, TKaHEBas KIAKOCTL), ee
€ XHHCTBO.

Ummynnast cucrema.

Oprans MMMYHHOM CHCTEMBI: KPacHBIH KOCTHBIM MO3r, BHIOYKOBAsA
KEE3a(THMYC), CesleseHKa, MMPATUYECKHS Y3IIbL, TKAHEBBIE JUMBOCKOILICHHSI.
HMMYHETET: KITETOUHEI i TYMOPAbHbIH, aKTHBHEIN ¥ [IaCCHBHbIN, eCTeCTBEHHEIH
4 WMCKYCCTBEHHBMA. Pone ¢aroluToB ¥ AuM(OOLKTOR B HMMYHHOM OTBETE.
MmMynonoruueckas mpoduiakTHka HHGEKIHOHHPX 3aG0aeBaHui (BaKUMHEl H
ChIBOPOTKM). bonesrn mmMyHHON cucTeMBl (MMMyHOMeUITHTH, amTeprst), ux
npugunel. CTTH/ u ero opoduaktuxa.

MoueBblze/IHTEILHAS CHCTEMA,
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Opranel_ moueny; CICHUA (nouky, MOYeTOYHUKH, Moyesgit TIY3BIpb,
MOYCUCITYCKaTenE HaLi Kanafm), ux crtpoenue g QyHKIHT, O6pazosanue HePBHYHOI]

peabcopbinig BOIBI, I'oKko35r 1 AMHHOKHCIIQT B HOYCHHEIX Kanansiax. Heitpo-
CYMOpanbHas peryisiys MOYCBBLICTHTE ML HO M CHCTeMEL.  3aGorenanms
MOYCBBICITUTENBHE X OPTaHOR, ux IpodrnaxTiks,

AbIxateanuasg CUCTeMa,

Oprang ObIXARHS HOCOrmoTKa, nergpe (Tpaxes, 6ponxp, JETOYHbIe
MYSBIPBKH-aNbBe0NE]), AI€rOYHaA CymKa (niespa), - gy CIpocHne W dyukyum,
Hbixatemsusie ABHIKCHIS, pog MEKDEOEPHBIX Mpinm 1 Liadparmey, T azoobmen g
ACTKHX, TO Mexannsmy, (cBOGOAHAS b y3ug KUCI0pona u yraexuenora rasg).
Heﬁpo—rymopaﬂbﬂaﬂ Perynanmg merxanps Hexyeerpennoe AbIXawue. Bomesyy
OPTaHOB MbIxaniis, mx OpoQunakTuka. [onocogoit annapar.

Hnmerapurennnag CHCTeMa,
Oprang numesa CHUA: 3yBbl, poToBay HOTOCTE, S351K, mumesop, KLYy HOK,
KAIMEYHHR  (ronkas, TolcTas, cuenas u mpamas KHMKK), - X cIpoenye A

yHKIUY.

Kumegnge Oaxtepuy 1y MneBapenye. Heﬁpo«ryMopaﬂbHaﬂ peryasiuus
MHeBapenns. Bonesnypy OpraHos NuAllieBapenus, wnx OpoGuIarTHKS. I'uruena
THTaHys,

Moxpoeuas CHCTeMa,

Koxa: crpoenne (onmgepmuc, ACPME —~ coberrermg KOXa, Hogxowuas
KAPOBAs Kigerdarka, BOJIOCHL, HOITH, 1oTOBRIE § CaNLHEIE Kesesp, HEPBHbIE
PELENTOPLI, KpoBerocHke COCYRBL), ¥ PynHKIUY, Pons koxnu 3 TepMOoperyismmy

Onopﬂo—uBHFaTe.ﬂbHaﬂ CHCTEMa,

Cxener: Hepen  (noGuay, TeMBHHAas, 3aTeliIOYHas, BHCOYHay, CKYJOBas,
HOCoBas, cresnas, BEpXHE- i HIDKHEYeNIOCTHA KOCTY), NO3BOHOMHIK (uedirpri,
I'PYAHOH, HOACHAUYHBI, KpecTioBL] 4 KOIMYUKOBLIH OTAEIbL, NO3BOHKY), rpyawHas
KieTka (1o3Bonky, pebpa, I'Pyanna), nosc BEPXUX KOHeHedHOCTel i BEPXHHE
KOHeqHOoCcTY (nonartka, Ko9ala, nneveras, TOKTEBAS 1 Nydepay KOCTH, 3amscThe,

Heopramuyeckye KOMDOHeHTHY), cTpoenpe (kpyrnere i Llockue, TpySuarmie y
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ryd=arsie), poct i Tumg COCAUHEHNE (HenogmmKkupie - LIOB, NONYTIOABHKHEIE |
HOABIXHbIE - CycTaBhL) KocTe,

CreneTHrie MBIILEL:  CTpoeHMe (CO@,Z{HHHTQJIBHOTK&HH&H obomouxa,
CYXOWKUNKA,  MBHIreqHEe IYHKw,  MHOTOZNEepHEIE MBILICYHBIE  BoJOKHA,
KPOBEHOCHBIE  COCY BT, HEPBHLIC  OKOHYaHWA), cRoficTaa (BO3BYRUMOCTE W
COKPaTRMOCTL), OCHOBHEIE TPYHIEL, QyHKiud. Mumuyeckie MbUMiEL [epsag
NOMOIIE NPU pacTskeHusx CBA3OK, yumbdax, BeIBMXax g oepesioMax kocTeif.
Boitesnn OHOPHO-ABHUTATEILHOH CHCTEMEL, WX MpodhUIakTK,,

O6men Bemects n 3Heprumw,
Obmen_geurects (MeTaGonusm): TVIACTIYRCKAA ¥ 9HepreTHYeCKull 06mew
(aHabomusm Karabomusm).  MertaBonusuy benkos,  wupon, YTIEBOLOB,
MUHEPANILHBIX COMel M Bojipl, ero 3HAYeHue,
Butamumas (BOﬂ_OpaCTBOpI/IMbIe — By, Bs, By, C u KUPOPacTBOpUMETE — A,
D}, ux pons B o6mene BEIICCTR. bonesmy 06mena BEIIECTB, rumep-, rumo- n
ABUTAMHHO3LL, MX TPOQUNAKTHKS,

300JI0TH S

Cuctemaruka  sxuppix OPTaHU3MOB: UMIepun, HAIUApCTBa, HapcTsa,
HOALAPCTBA, TUIIBI, HOMTHITL, HA/KTACChl, KIACCH, OTpsbL, CEeMEHCTBA, possL,
BHTIEL

Hynepns Hexnerounse, i CTBO_ BHpYCHEL: cTpoenme (puboBupycrr n
AC3OKCRPUBOBHPYChI, Gekopbie MemOpaurkre 000TOUKY), KU3HEHHRII UNKIT
{(B3anMonedicrane o KIETKOH, NpOHUKHOBeHHe R KIETKY, ocBoboxuenne or
odonougx, PEIVIHKALNA, TpaHCKpUniys, TPAHCIAUAS BUPYCHBIX GemKoB, cOopka
BHPYCHBIX  YacTHl, BRIXON 13 KICTKH), 3KoNOrHYeckoe, UPOMBIIUNEHROE 1
MEAHIMHCKOE 3HayeHue, Bupycnbie  3afonesanug qedosexka. BUY  (supyc
UMMYHOneh#Ta YeI0BeKa), Iy Ty SAPAKCHUS, TIPOBHAAKTHEKS CITM .

Hmviepus Kiertouisre, ua LapetBo Ilpokapmotsl, mapcrso Oakrepuu:
CIDOCHME (KNeTOYHAS CreHka, KileTo4Has memOpana, KTYTHKH, HMTOINa3Ma c
pubocomamu, ANEPHBIA ammapar — HYRIICOM[), UHTaHue Yy 00OMEH BemecTs
(aBTOTPOdE: hoTO- N XEMOCUHTCTURH, TETePOTPOdhE! — CaIpPOQUTEL 1 1apasuTer),
KASHCHHBIE  OMKIBI  (TIpocToe buHapHOe fenedue, Cnopoodpasoratye),
IKONOruvecikoe {(pomyuentsr, ROHCYMEHTR U pezyuentsy), IIPOMBIINIEHHOS
(MomoyHOKRCIBIE bakrepuu) MEBIUNKHCKOE  (Kunieydas MHKpodopa,
BO30YImTOMM vadekiautl)  snavenye. Ipodunaxruka OaxTepranbuex
zabonesamHuit,

He 5}
Omuoxierounnie Hpocretinue KUBOTHbBIE: HpOHCXO)K,_E[eHHe,CHCTeMaTHKa,
CTpOcHHe, oOMeH Bemects, KU3HEHHBIE LIMKJIDL, IBOIIOLIORHOE, 3K0N0rmecKoe,
[TPOMBINIACHHOS U MEANIUHCKOR 3HAYeHue,

Tnn Caprogosoxr 'THKOBEIE: 0011as Xapaxkrepucruka. Krace Capxonoseie:
loAknacceer KopHeHoskw, Jyuesnku u Conneynuky, Capkogosrre — 0apasyTs!
4EeI0BEKA (,[[H:seHTepHI?iHaﬂ ameda).

19



Kaace  Krytukospre (}KPyTMKOHOCLIbr): HOAKNaccel  JKuUBOTHBIEe i
Pacturensuiie AIYTHROHOCUE! JKryTukossre — HapasuTh! 4enoBexa (1ambimus).

Tun Pecunumsre (Mudysopum): o6mas XapakTepucruka. Mudgyzopun —
Napa3uThl YEJoBeKa (Ga.rraﬂmﬂm‘i).

Tun_ Cooposwky: obas  xapakrepucTHKA. Crioposuxy — ITaPa3HUTh!
HEN0BeKa (MaNSIPUIHBIN NasMoRul, KOKIUaUH).

Hoauaperso MuOrokimerounpe KUBOTHbIE: MPOUCXOKIEHHTE, CACTEeMATHKA,’
CTPOCHHUE, OOMEH BEMIECTR, KH3HEHNL UHKIIBI, IBOMIOLHOHHOE, SKONOTHHeCKOE,
UPOMBIILTEHHOE B MEAMUUHCKOE 3HAYCH e,

Tun Kumieynononocrasre: obmas xapakrepuctuka. Kuaccpr I HAPOUJTHEIE
(runpa), Crndommmusre (Menyse1) u Kopamiossie mommms (axTuHHg, KOpaJulhl).
Oracurle n71s uenopexa METY3EL

Tun Tliockue wepspy: obiuas xapaxtepucruxa. Kiace Pecuyuupie uepsn

(mnanapus). Knace Cocambmuku, Cocanbiyiy - NapazuTel YeIoBeka

(Teuenoynpii cocanbmk). Kaace Slenrounsie yepsy. JlenTounsie uepry —

[&pasuTel  HenmoBexka  (lwupoxuii JCHTeI, OmR4YBi n  cRumol LernHy,

9XHHOKOKK ),

Tun Kpyrisre wepsir: obIuas XapaxtepucTuka, Kpyraeie gepsy — napasuror
HENoBEKa (ackapuja, OCTPHLE),

Tun Konpuatse YEPBHU; o0mayg XaPaKTePUCTUKA. Kuaccsl
MHoromeraHKkoBEIe (nepeuna), Manomerunkopere (1o meBoit YEpPBE,
TpyOounnK), [TustK,

T Ynenmeronorue: odlas XapakTepucTuka,

[Tomrun Kabpomsnmammue, xnace PakooGpasnrre. PakoobGpasusie (LzkTomL,
Paxd, kxpabsl) — npomesxyTodHELe X035€Ba MAPa3UTOB Y€I0BEKa (uvpokuit nenter,
JIeTQUHBI COCATBLITYK).

Hoxrnn  Xemwuepossre, wrace [TaykooGpasusie, Hayxoobpasmpie —
HAPasHTBl YCNIOBEKd U TepeHOCYMKH VHEKITHOHHBIX 3360.1eBat Ml (1ecoTounpIit n
TaCKHbIA KJIelm). SIRoBHTHE MayKooOpasHble (CKOPTIHOHEL, NAyK{A: TApaHTyn u

Kapaxkypt).

IonTym TpaxeftHogmmampme, xiacc Hacekomete  (orpsmur Ctpekossr,
JKecTKOKpEBIIbLE, Henryekprpinsre, HepGHOanTOKpbmme, ABYKpBLTRIE,
Honymecmochmn‘me, Bum, Broxu). Hacexompre - TapasuThl YSJOBEKA H

MEPEHOCUUKM 3200/eBanni} (BIy, 6Gmoxwu, KIOIMBL, CHEIHH, KOMapbl, MOCKUTLI,
MYXH, 0BOna). SITOBUTEIE HaceKOMEe (ocEr, muersr, LIMeTH, WIePIHY ).

Tun Mosmockm: 00Ilias  xapakTepucTHKE. Krnacerr ABycTBOpyarse
(Gessybka, mepnosmma, YCTpuua, Munus), Bproxomorme (IpyOBAK, KaTyiika,
BHHOTpantas yiuTka, cimsess), [ OJIOBOHOIME {(OCEMUHOTL, KanbMap, KapakaTHiig).
bproxonorye — MPOMEXYTOYHBIE X035€Ba COCATLIIAKOR,

Trnn Xoprossie: ofnmas Xapakrepuctuka. [logrun Becuepernzre, Knace
HanneTHuxy,

Hoprun Yepennzre (Ho3BoHouHBte),

Hapknacce Pri6ri, knacc XPALIEBEIE PEIDL] (OTpsab! AKyniLi u Ckatnr).

Knace Kocrapre PBIOBI, nojxnace Jlonacrenepsre {oTpsg b Kucreneprie u
,Z[Boaf{(‘);[blmamue_), Hoxgxnacc  Jlywemepsre (oTpaas! Ocerpoobpastinie,




JlococeoBpasimie, Censaeofpasnsre, Kapuoofpasure, Tpeckootpasmsre,
Kambanoobpazmwre, OxyreoGpasesre, Yrpeobpasuete), KocTrere PEIOBI  —
TIPOMEXYTOUHbIE X034€Ba COCANBIUIMKOR (komaunil u xuradickuii COCANBINUKY) U
IUAPOKOro JeHTena. SINOBHTEIE M omacHple pEIOBL (HrnoBprox — priba Qyry,
MYPCHDI, TUDAHbH, CKaTsl, aKyTTbI).

Knace 3emuosonmuie (AMubnu):  orpsasr XBocTarble  (TpuTow,
canaManiipa), becxBocTble (naryinka, xaba), Besnorue (depBara). AnoButkie
3EMHOBOJHbBIC (JLTYMKH, %Kafbl, callaMarpsl),

Knace Tlpecmbixaromuecs (Pentunun): orpsmm Yemryituarsie (ATuepur,
3yen), Yepemaxn, Kpokoamier, Mekomaenmpre [IPECMBIKaIOLIHECs. SIOBUTEIE 3Meu
(ranroxa, acuug, IMETOMOPIHHIK, 3a, Kobpa, [T0p3a), onacHe NPECMBIKAIOLHECH
(KpoKoauibL, ynaBb!),

Kuace ITrmuer: Beckuersie (oTpsian Crpaycoobpazsbie, HarmmgyoOpaznrre,
KasyapoGpasuwre, KusnoOpasure), Kunepore (OTpsibE [TunrBuHOOGpasHLe,

Kypoo6pasnsre, [yceobpasisie, Harmoobpazyre, Konubpuobpasure,
IortyraeoGpasmsie, Cosoobpasnsre, Cokonootpastsie, Kypasneobpazunre,
BopaGenuoobpasusie).

Knace Mruexonwraroniye (3Bepu): momKITaceh: Onvonpoxomuste,
Afvexaaaynive (exmuHa, YTKoHOC), CyMuarpre (keHrypy, Koaja u Aap.),
[nauentapansie (OTpsiml Hacexomosgnble, PyKoKprinsie, ['pryHsl,
3afineobpasunle, Jacronorue, Kuroo6pasubre, [apHokombiTHbIe,
HeﬂapHOKOHbITHb]B, XoGorusle, XUlIIHEkle, [prmvarer). Mnexonuraronme —
X035¢BA Mapa3HTOB YETOBeKa

Pexomennyemasn JIHTepaTypa

1. Korcrantunos B.M., BaGeuxo B.T., Kyumenko B.C. Vuebuuk 7 KJ1ace,
Kusorurle, mos pen. KoHcTranTunosa B.M, ®I"OC, Buonorus (JInang
ITonomapera U.H. u np.) 7-e usn,, nepepad., uszx. Benrana-[ pad, 2019, ¢.288.

2. IMaceunux B.B., Kamenckuii AA,, seros 1. oA pepaxnuett [Taceunuka
B.B. Kiace 8, Cepus: Buonorus, Tunus KU3HH. AHaToMus. ManatenneTso:
Hpoceetenne, 2021 r., ¢.256,

3. Kamenciuit AA., KpuxcyHos E.A., ITaceunux B.B. buonorus. O6mas
buonorus. 10-11 xaacc, M.: Hpoda, 2015.,¢.368.

Honoauurensuas JHTEpaTypa

OBILIAS BUOJIOT S (moz pen. A.O, Pysrnckoro). VueGunk mus 10-11 KJIacCOB
C YTIyBIeHHBIM U3yueHHeM 6roormr, M. [pocreniense,

BUOJIOIr'vsT. YEJIOBEK (mon per. A.C.baryeBa). Yuebuux a1 9 wracea
obuteodpazoBaTensHax yueOHBIX 3aBenetuil. M. lpocremenue,

M



BUOJIOIUS. JKUBOTHBIE (nox pen. B.K. Illymuoro u ap.). Yuebuoe nocobue
st 7-8 ximaccoB o0meodpazoBatenbHEIX yupekaenuit. M. [Ipocsemenre. 2000 r,

300JIOTVs.  BECIIO3BOHOYHBIE  (ar. B.P.Jdomemux, M.A Koznos).
MuoroypoBHeBbiil yueOHUK A5 7 KHaccs CpefHed IUKONBl, THMHA3HE W nuuees.
CIIo. Cuer. JuT,

300J10T'ViA. [TO3BOHOYHBIE (aBT.  B.P.JlonsHuk, M.A.Ko3mnos).
MmuoroyposHeBbIH yuebHUK 13 § Kiacca cpeaHe# LiKOMbl, THMHA3HM U NMHIIEEB.
CI16. Crew. Jlur.

BUOJIOTWS. DHIMKJIOUEAMUECKUI CJHOBAPL. M. Poccniickas
IHITAKITOITS TUS.

Tetinop H., Fpun H., Crayr V. Bzororms. B 3 7. M.: Mup, 2012.

Kanunuosa T.C., Masspxusa T.B., Bopoumua I'.A. // EI'D 2014. Buonorus.
Tumossie TecToBLIE 3amanns. // M.; Dk3amen, 2014

CrpykTypa 3K3aMeHAIHOHHBIX OHJIETOB B KPUTEPHH OIeHKH
OTBETOB HA BOIPOCHI

buaers! ans ycTHOH GoOpMBI BCTYNHTEIBHOIO HCOBLITAHUS COEPAAT IO
4 pompoca: 2 mo olmel Ouosornu, | mo aHaTOMHM W (u3monoruyd u 1 1o
OuONOrH| KUBOTHBIX, OakTepuil ¥ BupycoB. OTBeT Ha KaXIBI BOMpoOC
OLICHUBAETCA MAKCKMAaibHOH BenuunHoH 25 fannos. 3a xakAyro omudKy B OTBETE
OLIeHKa CHIDKASTCS Ha 1-5 6annoB B 3aBACUMOCTH OT 3HAYUMOCTH OMIMOKH. Kpome
TOTO, OLEHHMBASTCA IOJHOTZ OTBeTa — OLEHKa CHHKAETCA 34 OTCYTCTBHE
o0s3atenpHOl HHOOPMAINM ITC BOTIPOCY ¢ yubrom 00bEMA ¥ 3HAUHMOCTH
OTCYTCTBYIOIEH uH(GOpManyH (OTCYTCTBHE OTBETA MIIM OTBET HE Ha BOIIPOC
ouenuBaeTcs BenuunHo# 0 dammos). ITocne oueHKH OTBETOB HA KaKOEIM BOIpoc
IPOM3BOAHTCA CYMMHPOBaHyue O0amioB HO KaXKZOMY BOIPOCY € HONYYeHHEM
WTOTOBON OLEHKH MCXOMs U3 MakcuManbpuoi 100 Dannos.

[TPUMEPBI GIETOB ITPOILIBIX JIET:

B-905

I'EH W EI'O POJIb B BMOCHHTESE

1. ABUOTUYECKHE S5KOJOTMYECKUE ®AKTOPEI
2. OPTAHBI CJIYXA V1 PABHOBECHA

3. KTACC KOCTHGIE PblBhI
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5-906

|, MATOXOHIPMU

2. IOKA3BATEJILCTBA B3BOJIOLMN

3. KPOBD, TUM®A, TKAHEBAS JKHUJIKOCTb
4. THT MOJUTIOCKH!

JIpencenaTeis IPeAMETHON KOMUACCHY IO OXOTIOrHH,
3apeyroIas Kadeapoil MeTUIAHCKOR OHOTOruy 1

reHeTHKA “ v
ok 2 &7
e LA e TN M.A. KopikeHescKas
. g‘;"%'s e A,«ﬁi_f., /_,
)
COI'JTACOBAHO: r\

[TpopekTtop o yuedHo# padore,

npoQeccop. A.M.H. AWM. SlpemeHko




(benepansHOE rocyapcTBeHHOE OI0/UKETHOE 00pa3oBaTeIbHOS
yUpekJIeHHe BBICIIEro 00pa3oBaHus
«IIEPBBII CAHKT-IIETEPBYPI'CKWIA TOCYJIAPCTBEHHBIA METATIIMHCKUN
VHUBEPCUTET UMEHU AKAJTEMHMKA W.II. TABJIOBA»
HEHUS POCCUIICKON ®EJIEPAIIANA
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Barueunko C.D.

2023roza

IIporpaMma BCTYNHTEJbHBIX HCIBITAHUH 10 HHPOPMATHKE
HAa BCTYNHTENbHBIX dK3aMeHaX /Jisl MOCTYNAKIHX
B ®I'BOY BO IICIH6I'MY um. U.I1. Ilapaosa Munsapasa Pocenu

B 2024 roay mocJje noJiyueHHsi cpeaHero odmero oopasoBaHus

DJIeMEeHThI COEPIKAHUS BCTYNMUTEIbHBIX HCIIBITAHHH

. Buzpl uH(GOPMAIHOHHBIX ITPOLECCOB.
. Ilponecc mepemaun MHGOOPMALUM, MCTOYHHUK M NpuEMHUK uHpopmauuu. Curxain,

KOOHUpOBaHHUE U NEKOAUPOBAHHEC. PﬁBHOMepHBIe 1 HEPpaBHOMEPHBIE KOIBI.

. Jluckpernoe (umdpoBoe) MpeacTaBIeHWE TEKCTOBOM, TIpapuIecKoM, 3BYKOBOU

uHbopManu U BuIeouHpopmayy. EAMHUIEI M3MEPEHUS KOINIEeCTBa uH(POPMALIUH.
3HAKHU, CUTHAIIBl ¥ CUMBOJIBI. 3HAKOBBIE CUCTEMEL.

Cxopocts mepenaun uHGopmanuu. [lepenada naHHbIX. MICTOYHUK, TPUEMHMK, KaHA
CBSI3M, CUTHAJI, KOTUPYIOIIee U IeKOIUpyIolee yCTPOMCTRaA.

CucTteMbl CyHciIeHHS. [lO3UIIMOHHBIE CHCTEMBEI cuucieHus. CpaBHeHHE YHCell,
3alIMCaHHBIX B JBOMYHON, BOCBMEPHYHOM M IIECTHAAIATEPHUYHOM CHCTEMax
CUMCIICHHSI.

BeICKa3bIBaHMs, JIOTWUECKHE OIlepaluu. [IpuMepsl 3aKOHOB anreOphl  JIOTUKH.
Jloruueckue QyHKIUN.

SI3piku mporpamvupoBanus. Jlorndeckue nepemeHHble. CUMBOJIBHBIC U CTPOKOBEIE
nepemerHble. Onepanuy Hajl CTPOKaAMH.

. OCHOBHBIE  KOHCTPYKIIMH  s3bIKa  IporpammupoBanusd.  Omeparopsl  s3bIKa

MPOrpaMMUpPOBaHMS,  OCHOBHEIE  KOHCTPYKIMM  s3bIKa  IIPOrPaMMUPOBaHMS.
[ToanporpaMms! (TIPOIELyPhl, (GYHKIIHN).

OcHoBHBIe dTanbl paspaborku mporpamMM. CTpyKTypHOE IPOTpaMMHpPOBaHHE.
ITpoBepka yCJIOBUS BBIIOMHEHUS IMKJIA JO Hayajla BBIOJHEHWUS Tela LHKIa U IOCIe
BBLITNIOJTHEHHS TeJa IIMKJIA: ITIOCTYCIIOBHE U NPENYCIOBHE IIUKIIA.

10.ApxuTeKTypa  COBPEMEHHBIX  KOMIBIOTEPOB.  [lepCOHaNBHBIA  KOMIIBIOTE.

MauoronponeccopHbie cucteMmsl. [Iporpammuoe obecneuenue (I110).

11.0mneparmonHbIe cucTeMbl. MHOr00Gpa3ue oNnepallHOHHBIX CHCTEM, HX (yHKIHH.
12.Co3manrie u obpaborka TekcrtoBoif wmHQopmanuu. Cpencrsa co3maHus U

peaaKTHPOBaHUA MaTEMAaTHICCKHUX TEKCTOB.



13.Cucrems! yrpaBienus 6azamu faHHBIX. Opranusanus 6a3 qaHHBIX.
14 JTpuHIAIIB! OCTPOEHHS KOMITBIOTEPHBIX ceTell. CeTeBrle IpoToKobl. HTEpHET.

KpHTepHu OLEHKH H NPOLexypa MPOBeJeHAs BCTYNHTEIbHbIX HCOBITAHHH

Ha BCTYNHTENBHOM NHCBMEHHOM WCIBITAHAM 1O HH(OpMaTHKe abuTypHeHTaM,
noctymatomuM B ®I'BOY BO TICIIGIMY uwm. MLII. IlaBnosa Munznpasa Poccun,
PEIOCTABIISIETCST BO3MOXHOCTh IIDOWTH OYHOE TECTHPOBAHUE, Pe3yJIbTaTbl KOTOPOTo
onenuBarotcs B 100 6amios.

Bunet comepxur 15 3amanuil U3 KOTOPHIX JeCSTh 3aJaHUH UMeI0T 0a30BbIi YPOBEHb
M 5 3amaHuil — IPOJBUHYTHIM ypoBeHb. Ha Kaxmoe 3aqaHue Ipejaraercs BeiOOp u3 4
OTBETOB, OJMH M3 KOTOPBIX IPAaBUIBHBIA. 3a INpaBWIBHBIA OTBET 3a/laHde 0a30BOro
YpOBHS naeTcs 5 6aios, 3a MpaBIIBHBIA OTBET Ha 3aJaHHE IIPOJBUHYTOTO ypoBHs — 10
6amnoB. 3amaHus, coorBercrByromme Temam 10, 11, 13 u 14 mpencrtaBieHbBl TOIBKO
6a30BBIM YPOBHEM.

Ha pemrenne Bcex 3amanuit otBogutcs 90 MuHyT. OrpaHMYeHMM 10 BpEMEHHU Ha
BBITIOJIHEHWE OJTHOTO 3a/1aHusl HET.

MuHuMaIbHOe HEOOXOOUMOE KOJHYECTBO OJIOB JJIS YCIELIHOTO IPOXOXKIECHHUS
tecta — 40.

3aBeayromuii kadenpon GUsuKH, MaTMyfﬂ’mﬁ)’c; aTUKHU

K.(.-M.H., JOLIEHT \/ [ (et A.B. Tumxos
—a

COI'JTACOBAHO:
IIpopekTop 1o yuebHoit paboTe,
JI.M.H., ipodeccop

A.N. Spemenko



