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IlosicHuTeIBLHAS 3aMHCKA

HaunOomnee cloXHBIMU Uil ydaIIUXCS SIBISIOTCS TEMBI M3 pa3jielia TEeHEeTUKU M MOJICKYJSIPHON OMOJIOTHH, TPOIECChl OMOJIOTHYECKOTO
CHHTEC3a, XU3HCACATCIIbHOCTH KIICTKH. Ho JaHHBIC BOIIPOCHI BKIIFOYCHBI B 3K3aAMCHAIIMOHHBLIC 3aJJlaHUSA B (1)0pMaTe EF3, U y4dalnuMmcs,
KOTOPKBIC 6YﬂyT caaBaThb JOTH JK3aMC€HbI, HCAOCTATOYHO 3H8,HPII>1, IMOJIYYCHHBIX Ha YpPOKax. HOBTOMy BO3HHUKIJIA HCO6XOI[I/IMOCTI)
AKTYaJIMu3NpOBaTh U erIY6HTI) 3HAHUA IO JaHHBIM TEMaM W CO3AaHHEC NIPOTrpaMMBbl KypcCa «Pemrenne OMOJIOTHYECKUX U IE€HETUUYECKUX 3aga4g».
B xone peanmsanuu mporpamMMbl Pa3BHBAIOTCS HaBBIKH pabOTHI ¢ (opMynamu, Tabnuuamu, rpaguyecKuMHu CXeMaMH, PUCYHKAMH, YMECHUs
aHAIM3UPOBATH MHPOPMAIMIO U PeoOpa30BhIBATh ¢ B Tpadudeckue GopMbl, HA OCHOBE aHAIIN3a, 1aBaTh CTATUCTHYECKHAE MPOTHO3HI.

JlaHHBII KypC SBISETCS TOMOJTHEHHEM K TEMaM, U3y4aeMbIM B Kypce o0mieit ouosnoruu 10-11 xmaccos. [Iporpamma paccuntana Ha 34 yaca B 10/,
1 ac B HEgeno.

AKTYaJIbHOCTh:

[IporpamMma Kypca sIBIsi€TCS aKTyaJIbHOM, T.K. MO3BOJISIET 3aKPENUTh 3HAHUS U IPUOOPECTH HABBIKU pEIIeHHs] OMOJIOTHYECKUX 3aJa4, paboThI CO
cxemamu, Tabmuiiamu. [ToBbITIIaeT pe3ynbTaTUBHOCTh U3YUSHUS TIpeAMeTa OMOJIOTHH, CO3/IaeT YCIOBHS I YCTICITHOW CAaUd €TUHOTO
roCydapCTBEHHOT'O 5K3aMCHA U Pa3BUBACT HABBIKU JJIA )IaJ'IBHeI\/’IIHeFO HpO(l)eCCI/IOHaJ'IBHOFO O6y’—IeHI/I$[.

esan kypca:

- YIIIyOUTh 3HaHHS YJaIIuXcs 1Mo oO1el OMoJIOTHH, HAyYUTh periaTh OMOJOTUYECKHE 3aaud, Pa3BUThYMEHUE aHATM3UPOBATh (DaKTHUECKHUI
MaTepHall, JIOTHIEeCK! JyMaTh M PacCyKIaTh, U TPOSIBIIATH H300pETaTEIBHOCTD MIPH PEICHUN 0COOCHHO TPYAHBIX 33]1a4;

- TIOJITOTOBUTH YYAIIUXCS K crade dk3ameHa B popmare EI'D u 3a510KHUTh OCHOBBI 3HAHUI 10 00111eH OMOJIOTHH s JanbHelero ooyuenus B BY 3e.
3anayu Kypca:

® 3aKpenuTh MaTepHall, KOTOPbI €KEroJHO BbI3bIBACT 3aTpyaHeHUs npu caade EI'D

e (opmupoBaTh y yyammxcsi yMeHusi paboTaTh ¢ TEKCTOM, PUCYHKaMH, CXEMaMH,

e U3BJICKATh M aHAJIU3UPOBATH HHPOPMAIUIO U3 PA3NUYHBIX HCTOYHUKOB;

® HayuduTh YETKO U KPaATKO, IO CYLIECTBY BOMPOCA MUCbMEHHO M3JIaraTb CBOM MbBICIIH
MIPH BBITIOJIHEHUU 33JaHUI CO CBOOOTHBIM Pa3BEPHYTHIM OTBETOM.

IL1anupyemble pe3yJibTaThl



JIMYHOCTHBIE pe3yabTaThl.

Hay4YUTbCA TIOHUMAaTb OCHOBHBIC (baKTOpr, OIpeACIAIOIMNC B3aNMOOTHOIICHN A YCJIOBCKA U IPHUPOAbI, OCO3HABATH HEJIOCTHOCTh IMIPHUPO/IbI, et
MCCTO U pOJIb B COBPpEMCHHOM MHUPE;

(bOpMI/IpOBaTI) T'YMaHUCTHYCCKUC N JEMOKPATUYCCKUEC IECHHOCTHBIC OPUCHTAIUNU, TOTOBHOCTDb CJIICAOBATH OTUUCCKHUM HOPMaM IMMOBCACHHUA B
HOBCCZIHGBHOfI JKHN3HHU U HpOHBBOI{CTBGHHOﬁ JACATCIBHOCTH,

YMETH pCAIM30BbIBATE TCOPETUUCCKOC MO3HAHUC ITPUPOAbI HA IIPAKTUKE;

TOTOBHOCTB yUalllUXCs K IMOCTYIIKaM " I[GflCTBPI?IM Ha Onaro IMpupoabl, OCO3HAHUC 3HAYMMOCTHU U O6HIHOCTI/I I''TaBHBIX OKOJJOTHYCCKUX HpO6JICM;
IIOHHUMAaHHEC ICHHOCTHU XU3HU N OTBECTCTBCHHOCTH 3a HEC,

TOTOBHOCTB OTKPBITO BBIPAXKATH CBOIO MO3UINUIO B JTUCKYCCHH.

MeTaHpe}]MeTHbIe Pe3yJdbTaThbl

HAYYUTCS OTPEIENSTh eI CBOEr0 00yUICHHUs, CTAaBUTh U (POPMYIIMPOBATH IS ce0sT HOBBIE 3a1a4M B ydeOe M MM03HABATEIBHOM eI TeTbHOCTH,
pa3BUBaTh MOTUBBI M HHTEPECHI CBOCH MO3HABATEIILHON JEATEIBHOCTH;

BBIJIBUTATh BEPCHH PELICHHUS IPOOIEMBI,

COCTaBJIAThH (MHAMBU]IyaIbHO WUJIU B TPYIINE) IUIaH pelieHus MpoOieMbl (BBITIOJHEHUS POEKTa);

paboTh MO TUIaHy, CBEPATH CBOU JEHCTBUS C LEJIbIO;

aHAJIM3UPOBATh MOJIyYECHHBIE PE3YNBTAThl U JeJIaTh BHIBOJIbI HA OCHOBE CPaBHEHMS;

CpaBHHUBATH, KJIACCU(DUIIMPOBATH OMOJOTHYECKHE OOBEKTHI Pa3HbIX YPOBHEH opraHu3anuu 1 00600mars (HakThl U SBICHUS;

BBISIBJISITH IPUYMHBI U CIICICTBUSA SABJICHHUH B )KU3HU OMOJIOTHUECKUX OOBEKTOB, CTPOUTH JIOTHYECKOE PacCyKIeHHUE, BKIIOYAIOIIee
YCTaHOBJICHUE MPUYMHHO-CIIEJICTBEHHBIX CBA3EH MPHU ONMKUCAHUU MPOIIECCOB;

peoOpa3oBbIBaTh UHPOPMALIMIO U3 OJHOTO BUJA B IPYTroi (TaONIUIly B TEKCT, COCTABISATH KJIACTEPhI; OTIOPHBIE CXEMBI).

HAXOJIUTh BO3MOKHbIE UICTOUHHUKH HEOOXOUMBIX CBEJICHHH, MTPOU3BOJUTH MOUCK HHGOPMAINH, aHATU3UPOBATh U OLICHUBATH €€
JOCTOBEPHOCTb.

aHaAJIM3UPOBaTh (PAKTUYECKUN MaTepual, JOTHUYECKH IyMaTh U PacCyKJIaTh U MPOSBIISITh H300peTaTeIbHOCTh MPU PELICHUN 0COOEHHO TPYIHBIX
3ajay.

KommynukatuBubie YV /I:

HAy4HUTCs OTCTauBaTb CBOIO TOUKY 3PECHHS;
apryMeHTUPOBAaHO OOBSICHATH BHIOOD OTBETA;



e paboTaTh B IPyIIE CBEPCTHUKOB IIPU PEIICHNH IMO3HABATEIBHBIX 33/1a4 CBA3aHHBIX C U3yYEHHEM 0COOEHHOCTEH CTPOCHUS
KHU3HEJIEATEITLHOCTH OMOJIOTMUECKUX 00BEKTOB pa3HBIX YPOBHEH OpraHU3aluy;
®  TUIAHUPOBATH COBMECTHYIO JESTEIHHOCTh, YUUTHIBATh MHEHHE OKPYXKAIOIIUX U OLIEHUBATh COOCTBEHHBIN BKJIAJ B JCATEIBHOCTD IPYIIIHL.

IIpeaMeTHBbIe pe3ybTaThI:
Y4eHuk Haydurcs:

COCTABJIAATh CXCMBbI pO)IOCJ'IOBHI)IX 1 CXCMBbI HpI/I peHIGHI/II/I TCHCTUUYCCKUX 3a1a4,

MIPUBOJUTH IPUMEPHI BKJIa/1a YYEHBIX B Pa3BUTHE TEHETUKHU U MOJIEKYISIPHON OMOJIOTHH;

OCYIIECTBISATh KIACCU(PUKAIINIO OOBEKTOB IO YPOBHSIM OpraHU3aIINH;

HpI/IMCHSITI) O6HICH3y‘IHBIe, YaCTHBIC MECTObI Haquoro IIO3HAHUA C LCJIBIO I/I?,y‘-IeHI/IS[ TCHECTUYCCKUX npoueccma nu HBHGHI/Iﬁ, COBpeMeHHYIO
TEPMUHOJIOTHIO TEHETHKH TSI OOBSICHEHHUST OMOJIOTHYECKUX 3aKOHOMEPHOCTEH MeTaboIM3Ma B KIIETKE;

OLICHUBATH COMUAJIBHO-DTUYCCKUEC U HpaBOBBIe HpO6J'IeMI)I HpI/IMeHeHI/ISI 3H3HI/II71 TCHCTHUKHU U MOJ'ICKyJ'IHpHOfI 6I/IOHOFHH Ha HpaKTI/IKe;

L] 06’1)5[CHSITI) MEXaHU3MbI HACJICACTBECHHOCTH U U3MCHYHNBOCTH,

® APryMEHTHPOBATh, IPUBOIUTH JOKA3ATEIHCTBA HEOOXOIMMOCTH OXpaHbl OKPYKAIOIIEH CPEIIb;

Yuenux noJiyyum 603MOHCHOCNIb HAYHUUMbCA.!

®  BbI0BUCAMb 2UNOMESbL O BOIMONCHBIX NOCIEOCMBUAX UCHONb30BAHUS 3HAHUU 2EHEMUKU 8 NPAKMUYECKOU OesimelbHOCIU Yel08eKd U GUsSHUE
IMux Oelicmautl 8 dSKocucmemax u buocgpepe;

®  apeYMEeHmMuUpo8amsv C8010 MOUKY 3PEeHUs 8 X00e OUCKYCCUU O 2TL0DANbHBIX IKOIO2ULECKUX NPoDIeMax;
® uHmMepnpemuposams pe3yibmanmvl 2eHeMuYecKux 3a0ad U 0enams 8bl800bl HA OCHO8E NOJVYEeHHbIX Pe3)biInamoas;

® cocmasnams cOOCMEEHHble 3a0a4U NO 2eHemuxKe.

MeToauveckne peKOMeHIAMHU 110 MPOBeIeHUI0 3aHATHH

[IpenonaBanue Kypca npeanoJiaraeT UCroib30BaHUE PA3IMYHbIX ME1arornyecKuX METO/I0B C IPUMEHEHHUEM JIEKIIMOHHO-CEMUHAPCKOM CUCTEMBI
3anaTuil. [Inanupyercs BeinosHeHUE 1a00paTOPHBIX paboT, 0OCYXKAEHUE COOOIEHNH U JOKIIAI0B YYaIlMXCsl, TPEHUHT Y - paboTa ¢ TPEHUPOBOYHBIMU
3ajaHuAMHU U Kogudukaropamu B popme EI'D, ucnonszoBanue UKT. s focTuxkeHnss HEOOXOIUMBIX PE3YIbTATOB TAKXKE MPUMEHSIOTCS IPUEMBI TI0



paboTe ¢ TeKCTOM, HATJISIIHBIME MOCOOHMSIMU (TaOJUIBI, CXEMBI, TUIAKATHI, 3JICKTPOHHBIE oco0ust), HTepHeT pecypcamu. [lepednciieHHbIe METOIbI U
MIPUEMBI MTO3BOJISIOT PEATM30BBIBATH MHMBHIyTbHBIN U JU(PepeHInpOBaHHBIN MOAX0]] K 00YUEHHIO.
O:xunaemble pe3yJbTaThl:

B mporpamme 351eKTUBHOTO Kypca MPUCYTCTBYIOT MEKIPEAMETHBIC CBSI3U C MaTEMATUKOM, (PU3UKOH, UCTOPUEH, YTO TO3BOJISIET CHHTE3UPOBATh
[EJIOCTHOE MPECTaBICHHE 00 N3y4aeMbIX OMOJIOTHYECKUX 00BEKTaX, aKTHBU3UPOBATh MO3HABATEIbHBIA HHTEPEC YIALTUXCS K PA3TUYHBIM MTpEeIMEeTaM
U CTIOCOOCTBYET MPO(hecCHOHATTLHOMY CaMOOTIPE/ICIICHUIO TIPU BBIOOpE NanbHeiero ooydenus. [Iporpamma co3maer ycinoBus s IOATOTOBKHU K
BBIITYCKHBIM 3K3aM€HaM 0 OMOJIOTHH yJaluMcs, noctynaomuM 8-BY 36l ¢ u3yueHneM npeaMeroB OHOI0rMUecKOl HapaBIeHHOCTH.
Pe3yibTATHBHOCTD:

Hcnonr3oBanue manHO# nporpaMmsbl B TedeHue 2021 — 2022 yueOGHOTO ro/ia 03BOIMIO0 KaYeCTBEHHO TOTOBUTH yuamuxcs 11- x ximaccos k EI'D.

Conep:xanue Kypca

Beenenue (1 yac).

Hcropust BOSHUKHOBEHUS TEHETUKH KaK HayKu. OCHOBHBIE OTKPBITHS TeHETUKH. VIMEeHa yIeHBIX, BHECIITUX 3HAYUTEIIbHBINA BKJIQ/l B H3y4E€HUE Te€H ETHKU
U IPYTUX MPOIIECCOB KU3HEAEATETLHOCTH KIETKU. [lepCrieKTHBBI COBPEMEHHOTO MCITOIH30BAHUS 3HAHUHN T€HETHKH IS IIPOMBIIIJICHHOCTH, METUITUHBI
U CEJIbCKOTO X03sicTBa. [IepCreKTUBBI NCTIOB30BaHUs JOCTHKEHUN MTPOTpaMMbl: «I €HOM YesToBEKay.

OcHOBHBbIE HOCHTEJIH HACTEACTBEHHOCTH. lesieHHe KJIeTOK (4 yaca).

HacneacrBeHHOCTh, M3MEHUMBOCTBb. Buawsl  HacnencTBeHHOCTH.  [luTomnmasmaTtudeckass — HAclEICTBEHHOCTh:  IUIa3MUAHAs,  IUIACTHJIHAS,
MUTOXOHIpuanbHas. [IposBieHns pa3nuyHbIX BUIOB HACIEACTBEHHOCTH B IPUPOJE U UX 3HAYEHUE.

I'eneTnveckue KapThl. XpOMOCOMBI, ayTOCOMBI, T€TEPOXPOMOCOMBI. JIMTIIIONAHBINA U TalIOMAHBIA Ha0Ophl XpoMocoM. DeHOTHUII. AJUICNIbHBIC TEHBI.
JloMHUHaHTHBIE U peLiecCUBHBIE pu3Haku. ['ameTsl. Cxemaruueckue 0003HAYSHHS MPU PELICHUH FeHETUYECKUX 3a1a4, MpaBuia 0(OPMIICHHUS.
CriocoOsl fenieHust KJIETOK: MUTO3, MeH03, aMuTo3. Da3pl MUTO3a U MeH03a, CXOJICTBO U OTIMYHUA. 3HAUEHHUE MPOLECCOB JIENeHUs KIETKU. DOopMyIib
MUTO3a U Meio3a. OCOOEHHOCTH raMeTOreHe3e y pacTeHUl U KUBOTHBIX. OMblIEHUE U JIBOWHOE OIUIOJOTBOPEHUE y pacTeHHid. KU3HEHHbIE IHKIIbI
CIIOPOBBIX PACTEHH, 0COOCHHOCTH Pa3MHOXKEHHS BOJOPOCIEH, MXOB, MalIOPOTHUKOB, XBOIIEH, MIayHOB. [IpuMeps! perieHus 3aja4d o JaHHON TEMe.
3aKOHOMEPHOCTH HACJEA0BAHMS PU3HAKOB, YCTaHOBJIeHHbIe ' peropom MeHnaenem

(5 uacos).

Maremaruueckass oOpaboTka JaHHBIX Ha OCHOBaHMU 3akoHOB Mennens. [lonHoe u HemoiiHOe AOMUHHpOBaHHME. Bo3BpaTHOE CKpelIMBaHUE.
JurubpugHoe M NOJUTHOPUAHOE CKpEIIMBAaHHWE COCTaBlieHHE TpadUyecKuX CXeM, MaTeMaTHYeCKHhe pacdeThl. AJbTEpHATHUBHBIC IPU3HAKH,
rubpugonoruuyeckuii merod. Pacuersl ¢ ucnonbp3oBaHueM pemieTkd [leHHera. 3HAKOMCTBO C 3JIEeMEHTAMU KOMOMHATOPUKHA U TMPOCTEUITUMHU
dbopMynaMu M3 TEOPUHM BEPOATHOCTU: TeOpeMa CIOKEHHS BEPOSITHOCTEH, TeopemMa yMHOXEHHs BeposTHOCTel. [Ipumepsl pemieHus u opopMIIeHUS
3a/1a4 10 JIaHHOU TeMe.

B3aumopneiicrBue resos (4 yaca).



B3anmopeiicTBue ajuieNbHBIX TE€HOB. B3anMoOJelCTBHE HEAJUIENbHBIX T'€HOB: KOMIUIEMEHTAPHOCTb, 3IKCTa3, nojauMmepus. [L1erHoTponHoCTh U
Moau(puIHpyolIee B3auMoIeicTBIE TeHOB.IIpumeps! penienus u 0popMIIeHH 3a/1a4 10 JAaHHOH TeMe.

HacienoBanmne npu3HaKoB, ClleIUVIEHHBIX ¢ M0JI0M. ['eneTuka nmoJsa (3 yaca).

BapuanTs! onpenenenus noja. XpoMocoMHOE orpesienieHue nosia. HacienoBanue npu3HakoB, CHEIIEHHBIX C [10JIOM, HACJIEICTBEHHbIE 3a00JI€BAHMUSL.
CuenieHue reHoB U KpoccuHrosep. I'eneTnueckue kaptsol (4 yaca).

3akon T. Moprana, omnbiTel ¢ Apo3zodunamu. KpoccunroBep, mporeHT KpoccuHroBepa. ['pymmel creruienus. OCHOBHBIE TOJIOKEHUS TEOPUU
XPOMOCOMHOM HacleICTBEHHOCTH. | eHeTHYecKast KapTa XpOMOCOMBI, MOpranuasl. [IprmMeps! pemenus 1 opopMIIeHHS 3a/1a4 10 JaHHOU TeMe.
AHaJIU3 POOCJIOBHOII (2 yaca).

CocraBieHue poJ0CIOBHOMU U ee rpaduueckoe n3odpaxenue. ['eHeTHuecKkuil aHaIn3 MOTy4eHHbIX JaHHbIX. HacnenoBanue ayTocoMHO-IOMUHAHTHOTO
Mpu3HaKa. AyTOCOMHO-PELIECCUBHOE HacieaoBaHue. PeneccuBHbIM X-CIETUIGHHBIH THI HacleqoBaHUA. JIOMUHAHTHBIA X-CHEIJICHHBINM THIT
HacyeoBaHus. Y-clelieHHoe HacneaoBanue. Ilpumepsl pemenus u oopMieHus 3a1a4 1o JaHHOU TeMe.

HN3menuyuBocTh. MyTalnuoHHasi K3MEHYMBOCTH (4 yaca).

OCHOBHBIE THUITBI U3MEHYUBOCTH. J[MCKpETHBIE WM KAUYE€CTBEHHbIC MPU3HAKU, HENPEPBHIBHBIE WM KOJWYECTBEHHbIE Mpu3Haku. Hopma peakuuu.
MonudukanronHas u3MeHuuBocTh. CBoiicTBa MoauduKkanui, cratuctuka. [loctpoenue BapumanuoHHOW KpuBoil. HacnenacTBeHHass H3MEHUYHMBOCTD,
cBoiictBa. KomOnHaTHBHAs M3MEHYMBOCTh. MyTanmoHHass u3MeH4YMBOCTh. [Ipuumnbl myraumid. Knaccudukamus u coiictBa myranuil. ['eHHble
MyTaluu. XpoMOCOMHbIE MyTaliuu. ['eHoMHbIe MyTanuu. [IpumMeps! pemenus u opopMieHHs 3a1a4 Mo JaHHOH TeMe.

I'eneruka nmonyJsiumii (2 yaca).

I'enodonn. IlanmMukcuu. 3akOH TEHETHYECKOro paBHOBecwss Xapnau —BaiiHOepra. YcioBusi CyliecTBOBaHHUS B TMpUpPOAEC HACATBHON
nonyisituu. [ Ipumeps! petenust 1 oopMiIeHHs 3a/1a4 110 JaHHOM TeMe.

MouiekyJasipHasi 0M0JI0THSI U TeHeTHKA (5 yacoB).

KommnemenTapHocTs, perukanus. ['enetnyeckuii kog. CBOMCTBA TeHETUYECKOTO KoAa. Peakiim MaTpudHOro cuHTe3a. TpaHCKpUMIUs, TPAHCIIAIU.
[Tpumeps! permeHust u opopMIICHUS 3a/1a4 TI0 TAHHOW TEME.

TemaTu4eckoe MIIAHMPOBAHUE

CTpykTypa nporpaMmmsbl

[IporpaMma BKIIIOUAET TEOPETHUECKUN MaTepual 10 TeHETHKE U MOJICKYISIPHOU OHOJIOTUH, 00bEJMHEHHBIHN B COJiepKaTellbHbIe OJIOKU B CIeIyIomen
MOCJIEIOBATCIBHOCTH

e OcCHOBHEIC HOCUTEIIHN HACIASACTBEHHOCTH. JlelleHne KIETOK

e 3aKOHOMEPHOCTH HacCJIeI0BaHUs IPU3HAKOB

e BzaumojelicTBUE I'¢HOB



BKJIAJ] B U3y4CHHE
TCHETHKHU U IPYTHX
IIPOLIECCOB
KU3ZHEICATEIBHOCTH
kieTku. IlepcrekTuBsl
COBPEMEHHOTO
VICII0JIb30BaHUs 3HAHUNI
TECHETUKH JUIS
IIPOMBILIJIEHHOCTH,
MEIULUHBI U CEJICKOTO
xo3sucTBa. [IepcrieKkTuBbI

HCIIOJIb30BaHMS 3HAHUM T€HETHUKH B
Hp&KTH‘ICCKOﬁ JCATCIbHOCTH YCJIOBCKA.

e HacnenoBanue nprusHakoB, CUEINICHHBIX C ITOJIOM. [ eHeTHKa rnoJja
e (CuerieHue T€HOB U KPOCCUHTOBEp. | 'eHeTnyecKkue KapThl
e AHayu3 pOJIOCIIOBHOM
e N3MeHunBOCTh. MyTanlMOHHAsi U3MEHYHUBOCTh
e [‘eHernka momyJssun
e MoutekyisipHasi OMOJIOTHS U TeHETHKA
KaJICHJIapHO-TeMaTI/I‘IeCKOG IJIAHUPOBAHHUE
34yaca — 1 yac B HeeJII0
Ne Tema 3anaTUA - Tun 3anaTus DJ1eMeHThI COAepPKaAHUS ®DopmupoBanue YY/| Buj xoHTposs
T g ®opMbl U BU U3MEPUTEHN
s E JesITeIbHOCTH
=
1 Beenenue. O6o0marommi OCHOBHbBIE OTKPBITUS Vuammecs: TOMKHBI IOHMMATh 3HAUCHHE Jokapl
CCMMHAap IreHeTHKH. FIMEeHa y4eHBIX, | OCHOBHBIX OTKPBITUH T€HETUKHU, 3HATh UMEHA yJalmuxcs
(axTyanm3arms BHECIIINX 3HAYNTEIhHEIH YUEHBIX — TeHETHKOB M UX BKJIAJ B HAYKY.
3HAHUH) YMeTh XapakTepru30BaTh NEPCIEKTUBBI




UCIIOJIb30BAHNUS
JOCTHKEHUH IPOrPaMMBI:
«I'eHoM YestoBeKay.

Buer HacaenCTBEHHOCTH: O0o06maronuii Buzbl HacIeICTBEHHOCTH: | Vyamiuecs TOMKHBI yMETh HA3bIBATh U Joxmampt
I1asMuaHasd, rmjiactTujaHas, CEMUHap I1asMuaHadA, IJIaCTuaHad, XapakTepu30BaTh OCHOBHBIE THUIIBI ydarmuxcs
MUTOXOHApHAJIbHAA, AACPHALd. (axTyanuzanms MUTOXOHApHATIbHAA, HACIIEACTBEHHOCTH, OOBSICHATE 3HAUYECHHE
3HAHHH) s ACpHasd. 3THUX OPOLIECCOB B MPHUPOJIC.
®opMyJIBI MUTO3a U Meiio3a. O6o6maronmii MHUTO3, MeH03, AMUTO3. Vyamuecst JOKHBI YMETh XapaKTepU30BaTh [IpakTukym:
OCO0OEHHOCTH ATANOB JICJICHUS CEMHHAp YKU3HEHHBIE TUKJIIbI MPOLIECCHI HA PA3HBIX CTAJIAX JEJICHUS
KJIETKH. CIIOPOBBIX PACTCHHIL KJIETKH, COCTaBJISITh CXEMbl MUTO3a U Mei03a PCIICHHE 3a11at.
b
0COBEHHOCTH C UCIOJIb30BaHMeM (POpMyJ, CpaBHUBATH
I bl MATO3a M MEH HATh HX
PAIMHOKEHHS poriecc 03a U Meio3a, 3Ha
. 3HAYEHHE, YMETh COCTABJISITH CXEMBI
BOJIOPOCIIEN, MXOB, N
. YKU3HEHHBIX IIUKJIOB PACTCHHUM U JTaBaTh
MaropOTHUKOB, XBOIIEH,
0OBSICHEHHE.
IUIaYHOB.
Pewenne 3anau Ha onpeencHue TPEHUHT Junnonaueiii Habop VYuamuecs 10JKHBI BJIaJA€Th HOHATUHHBIM [IpakTuKym:
konuyectsa JIHK n xpomocom B XPOMOCOM, TaILIOUIHBIN armapaToM, 3HaTh OPMYJIBI pacuera
peleHue 3aaad.
KJICTKE. Ha6OP XPOMOCOM. konmnuectsa JJHK m xpomMocom B KIIeTKe.
Pemenne u odopmienue TPECHUHT DopMyIIbI AETIEHUSA, Yyamuecs TOMKHBI HAYIATHCS 0(hOPMIISITH
FCHCTUYCCKHUX 3a/1a4. HCIOIb3yEMBIC TP 3a7ja4M, aHAJIM3UPOBATH IIPOLIECCHI, HA OCHOBE C
pelIeHry 3a1ay. CpaBHEHUS W aHAJIM3a JaHHBIX. aMoCToATebHA
pabora, pereHue
BAPUAHTOB 3aJaHUI
EI'D
1-3 3axonsr Menpens. O6o6marommii 3aKOH eMHO00pa3Ks, 3aKOH | YYaluecs JOJKHBI HAY9UThCs OQOPMIIAT HpaxTakym:
MaremaTHyecKuil aHaJIu3 JaHHBIX. CEMHUHaAp paciernienus, 3aK0H 3aJ1a4M 0 T€HETHKE, aHAITM3UPOBATh
(axTyanm3arus HE3aBUCHMOT'O MPOLIECCHI, HA OCHOBE CPABHEHHUSI U aHAJIN3a PeLICHHE 3a/1at.

HACJICAOBaHUs IIPU3HAKOB,

JaHHBIX, OCHOBBLIBAsICh HAa 3aKOHAX I'CHCTUKH,




3HAHHN).

peuterka Ilennera,
3JIEMEHTHI TEOPUH

IIPUMCHSATH MAaTCMAaTUUCCKHC q)OpMyHI)I JJIs
pacucTa BEPOATHOCTHU IIPOSABIICHUA

BEPOSTHOCTH. MPU3HAKOB.
7 AHAJIM3UPYIOIIEE CKPEIMBAHKE. O6o06mwaromuii IlonHoe U HeMoNHOE Vuyaruecs 10IKHBI HAYYUThCS OPOPMIIATH Hpakrukym:
MaremaTuyecKuii aHAJIN3 JaHHbIX. ceMUHap JIOMUHHUPOBaHUE, 3aJ1a4y 10 T€HETUKE, aHAIU3UPOBAaTh
(axTyanuszanus aHaIU3UpYIOLee MIPOIIECChI, HA OCHOBE CPaBHEHM U aHAJIN3a PCILCHHC 3a 1A
3H3HHI>1). CKpCIIUBAHUEC - MCXaHHU3MBI JaHHBIX, OCHOBBIBAsICh Ha 3aKOHaX I'CHCTUKH,
IIPOILIECCOB. MPUMEHSATh MaTeMaTndeckue GopmMyIbl st
pac4dera BEPOATHOCTH IIPOSABIICHUS
MIPU3HAKOB.
8 JuruOpuIHOEe ¥ MOJMIHOPUIHOE CucremaTusarus MexaHu3MBbl TUTHOPUIHOTO | Yualnuecs JOKHBI HAyYHThCS OQOPMIISTh Hpakrukym:
CKperuBanue. Pacuersi ¢ 3HAHUH U TIOJINTUOPUAHOTO 3a/1a4yM 110 TeHeTuKe B pemeTke [IenHera,
VICIIOJIb30BAHNEM PCIICTKH CKpEIMBaHKs. PacdeTsl 10 | aHAIM3MPOBATH MPOLIECCHI, HA OCHOBE PCIICHHE 3a/ad.
[Tennera. pemerke Ilennera. CpPaBHEHHUA U aHAJIM3a JaHHBIX, OMMMPAsCh HA
3aKOHbI TCHCTUKU, IIPUMCHATH
MaTemaTHdeckue GpopMyIbl s pacuera
BEPOSITHOCTH ITPOSIBJICHUS IIPU3HAKOB.
9 3HAKOMCTBO C DJIEMEHTAMH CucremaTnsarys Teopusi BEpOSTHOCTH: VYuaiuecs 10JKHBI HAYYHUTHCS UCIIOJIb30BaTh IIpakTukym:
KOMOWHATOPHMKH U ITPOCTEHIHNMH 3HaHUH TeopeMa CIIOKEHUS U (G opMyJIBl TECOPUH BEPOSTHOCTH IIPH
dhopmynamMu U3 TEOpUHU YMHO)KEHUS BEPOSTHOCTEH. MO/ICYETE PE3YIbTATOB ['€HETUUECKUX PCIICHHE 3a/ad.
BEPOATHOCTU: TEOPEMA CIIOKEHUS SKCIIEPUMEHTOB.
BEPOSITHOCTEH, TeOpemMa
YMHOKEHUS BEPOSITHOCTEH.
10 [pumepsl petenust u ohopmiieHuUst Cucremaruszanus DopMynbl TSI penieHus Vuaniiecs T0KHBI HAyduThCs HCMonb3oBath | CaMocTosTenbHas
3a/1a4 110 JTaHHOU TeMe. 3HAHMUHI 3a/1a4, CXeMbI O(OpPMIICHUSI. (hOopMyIIBI TEOPHH BEPOSTHOCTH TIPH pabora permieHue
MOJICYETE PE3YIbTATOB ['€HETUUECKIX BAPUAHTOB 3aJaHUI
SKCIIEPUMEHTOB. EI'D
11 KommnementapHocTh. Dnucras. CeMuHap-u3ydeHHEe KOMIIIEMEHTapHOCTb. Vvyamuecs 10MKHBI BIAJETh MNOHATUHHBIM Jloknaiel
[Tommepus. HOBOTrO MaTepuana. | Jrycras. [lomumepus. armapaToM, yMeTh OOBSCHAThH PE3YJbTATHI yJamuxces




CKpCIIMBaHUA.

12 I1neioTponHOCTS U CemuHap-usyucHue [LneioTponHOCTH U Vuyaipecs TOMKHEI BJaJCTh OHSTHHHEIM Hoxnapt
Mo upuIMpyroiee HOBOI'O MaTepuana. | nonquduippyromuee anmnapaToM, yMeTb OOBACHATh PE3yJIbTaThl yqamuxcst
B3aHMO/ICHCTBHE ICHOB. B3aMMOJIeiiCTBHE TeHOB., | CKPEIMBaHHA.
13 ITpumepsl pemienus 1 0GopMIIEHUS TpEHUHT DopMynbl AJid peuieHus VYuaiuecs I0JKHBI HAYYUTHCS UCIIOJIb30BaTh IIpakTukym:
3aj1a4 110 JaHHOH TeME. 3a7a4, cxeMbl oQOpMIIeHHA. | (POPMYIIBI TEOPHH BEPOSITHOCTH MPH
MOJICUETE PE3yNbTaTOB TeHETHYECKUX PCIICHHC 3a/1a4.
3KCIIEPUMEHTOB.
14 [Tpumeps! pemenns u 0GopMIIeHHS TPEHUHT DopMynbl AJid pelieHus VYuaiuecs 10J>KHBI HAYYHUTHCS UCIIOJIb30BaTh CamocrosiTenbHas
3a1a4 10 JIAaHHOM TeMe. 3ajia4, cxeMbl oopMileHHsI. | POPMYJIBI TEOPUHU BEPOSITHOCTH TIPH paboTa pemieHue
MOJICUETE PE3YNbTaTOB T€HETUYECKIX BapHaHTOB 3aJaHUN
JKCIEPUMEHTOB. EID
15 BapuanTs! onpesienieHus moJa. O6oOmarommi TTo10BbIE XPOMOCOMBI. Vyaruecs JI0JKHbI yMETh COCTABIIATh U Hpakrukym:
XPOMOCOMHOG OompeaeIiCHUEC 1moJia. CEMUHap. IIpu3zHaku, clrienieHHbIe C aHAJIM3UPOBATH CXEMBI HACJIELOBAHUS 110J1a.
nosioM. Tunsl onpenenenus PCILICHHC 3a/1ad.
noa.
16 HacnenoBanne npusHakos, Ob6o0marommii [Mos0BBIE XPOMOCOMBI. Vyaruecs TOIDKHBI HAYYUTHCS IIpakTukym:
CICIJICHHBIX C II0JIOM, ceMuHap IIpu3Haky, cCUemIeHHBIE ¢ cXeMaTHIecKu 0 OpMIIATh 3a1a49H 110
HacJIeACTBEHHBIE 3a00JICBaHUSI. (axTyanu3anyst mosioM. HacencTBennbie TE€HEeTHKE, aHAIU3UPOBATh MIPOLIECCHI, HA PCILCHHE 33 1A,
3HAHH). Ooe3Hw. OCHOBE CPaBHEHUS U aHAJIM3a JAHHBIX,
OCHOBBIBASICh HAa 3aKOHAX F€HETHUKHU.
17 [Tpumeps! pemenus 1 0popMIEHUS TPEHUHT DopMyIbl AJIs1 peLeHUs VYyammecs IOJKHbI HAYYUThCSI UCIIOJIb30BATh CamocrosrensHas
3a/1a4 110 JTaHHOU TeMe. 3a/1a4, CXeMbI O(OpPMIICHUSI. (hOopMyIIBI TEOPHH BEPOSTHOCTH TIPH pabora perieHue
MOJICYETE PE3YIbTATOB ['€HETUUECKIX BAPUAHTOB 3aJaHUI
JKCIIEPUMEHTOB. EI'D
18 3akon T. Moprana, OnbITEI ¢ CemuHap-u3y4eHHe | KpocCHHIOBep, MPYIIIbI VYyamuecs TOMKHBI HAYYUTHCS UCIIOJIB30BaTh Hpakrukym:

npo3zodunamu. Kpoccunrosep,

CICIINICHH A, 3aKOH

(hopMyIIBl TEOPUH BEPOATHOCTH IIPH




IPOLEHT KPOCCHHIOBEPA.

HOBOI'O MaTcpuraja.

CIIETIJIEHHOT'O HAaclleI0BaHUs
MpHU3HaKa.

MOACYCTE PE3YJIbTATOB I'CHECTHUYCCKUX
OKCIICPUMCHTOB.

peuieHue 3aaay.

19 I'pynmer cuensienus. OCHOBHbIE Cucremaruzarmst Kpoccunrosep, rpynmst VYwuamuecs T0JIKHbI HAYYUThCS UCIIOIb30BaTh Hpaxrukym:
II0JIOXKEHHSI TEOPHH XPOMOCOMHOMN 3HaHWH CIICIICHUS, 3aKOH (bopMyITBI TEOPUHU BEPOSTHOCTH MPH
HAacCJIEICTBEHHOCTH. CIIETIJIEHHOI'O HACJIeIOBaHUS | MOJICUETE PE3YIHTATOB T€HETUYECKUX PCILCHHC 3212t
MpU3HaKa. 3KCIIEPUMEHTOB.
20 ['enernyeckast kapra XxpOMOCOMBI, OGobmarommii I'eHeTnyecKre KapThl Vuyaruecs TOJDKHBI HAYYHUTHCS UCIIONB30BATh [pakTuKyMm:
MOPraHHu/JbI. CeMuHap. (bOopMyITBI TEOPUH BEPOSTHOCTH MPH
MOJICUETE PE3yNbTaTOB TeHETUYECKUX PCIICHHC 3a/1a4.
3KCIIEPUMEHTOB, COCTABIISATh T€HETUYECKHE
KapTHI.
21 [Tpumeps! perenus u ohopMIICHUS CucreMarusanus DOpMyIIBI IS PEIIICHHS Vuampecst JODKHBI HAYIHTBCS HCIIONb30BaTh | CaMOCTOATENbHAS
3a1a4 110 JIAaHHOM TeMe. 3HAHUH 3asia4, cxeMbl oopmiteHusI. | GOPMYIIBI TEOPUU BEPOSTHOCTH MIPU paboTa pemeHne
MOJICUETE PE3YNbTaTOB T€HETUYECKIX BapHAHTOB 3aJaHUN
JKCIEPUMEHTOB. EI'D
22 CocraBiienue poaoCIOBHOM U €€ O6o6maromui PomocnoBHas. VYuamuecst 10JKHBI HAYUYUTHCS COCTABIISATh IIpakTukym:
rpaduyeckoe n300paxxeHue. CEMHHAp. I'eneanornueckoe apeso. CXeMy I'€HeaJJOTHYCeCKOro IpeBa ¢
I'eneTnueckuii aHammu3 [Ipo6anna. Cubcel. CucreMa | MCIIOIB30BAHUEM YCIOBHBIX 0003HAYCHUN U PCIICHHC 3a/1at
MOJYYEHHBIX JAHHBIX. YCIIOBHBIX 0003HAYEHWH HA | YUTATh [0 HUM MH(POPMAIIHIO U JAETaTh
KapTe POIAOCIOBHOM. BBIBOJIBL.
23 Hacnenosanue ayrocoMHO- O6o6maromui Twumnel HacIEAOBAHUS. Yyammecs T0MKHbI HAYYUThCS Ipakrukym:
JOMHUHAHTHOT'O IPU3HAKA. ceMuHap. CXeMaTu4ecKu o(popMIIATE 337291 IO

AyTOCOMHO-PELIECCUBHOE
HaciaenoBanue. PerieccuBHbBIN X-
CIICIUICHHBIN THUIT HAacJIeJOBaHHUS.
JIoOMUHAHTHBIN X-CIIEIJICHHBIN
THII HacAea0BaHus. Y -CLENIEHHOE
HacnenoBanue. [ Ipumepsl permenns
1 oOopMIICHHUS 33724 M0 TaHHOM

TE€HETHUKE, aHAJIM3UPOBATH ITPOLECCHI, HA
OCHOB€ CpaBHCHUA U aHAJIM3a JAHHBIX,
OCHOBBIBAsICh HA 3aKOHAX I'CHCTUKMU.

peI€HrE 3aga4




TEMC.

24 OCHOBHBIE TUITBI U3MEHYUBOCTH. O6o6maromuii Tumnsl I3BMECHYUBOCTH. VYuamuecs I0MKHBI HAYYUTHCS Hoxmnapt
I[I/ICKPGTHHC HJIM Ka4YCCTBCHHBIC ceMuHap, BBEACHUC | Hopma peakuuu. aHAJIM3UPOBATH TPUYUHBI MOU(PUKAITIOHHON yJalmuxcs
IIPU3HAKH, HEMIPEPBIBHBIE NN B MPAKTUYCCKYIO MomudukanuoHHast W3MEHYMBOCTH U MpeuiaraTb BApUaHThI
KOJIMYCCTBCHHLIC IIPU3HAKHU. e TENbHOCTb. W3MEHYHUBOCTb. WCIIOJIb30BaHUs 3HAHUW HA MPAKTHUKE.

Hopwma peaknumn.
Mo nudukanmoHHas
U3MEHUYUBOCTD.

25 CaoiicTBa MoMpUKALHH, IMTpakruueckas Bapuanuonnas kpupasi. VYuaiuecs 10JKHBI HAYYUThCS] TPOBOJIUTH [Ipakriyeckast
craructuka. [locrpoenue pabora. Hopwma peakuuu. OKCIIEpUMEHT,aHAIM3UPOBATh TaHHbIE pabora:
BapUAIIMOHHON KPHUBOM. 9KCIIEpUMEHTA U 00pabaThIBATh UX «IToctpoenune
JlabopaTtopHast pabora. CTATUCTUYCCKMMH U rpadUueCKUMH BapHAIMOHHOM

METOJIaMH. KpUBOI».

26 HacneacrBennas n3MEHYHMBOCTD, OO6o6muraromuit Hacnencrsennas Vyammecs J0KHBI HAYIUTCS Hokapl
coiictBa. KomOuHaTHBHAA CEeMHUHap. M3MEHUYMBOCTD, CBOMCTBA. | AHAIM3MPOBATH IIPUUMHBI U CIIEICTBHE YHAIHXCS
N3MCHYNBOCTD. KoMOuHATHRBHAS HacJIeJICTBEHHON N3MEHYNBOCTH U

A3MEHIABOCTD. OOBSICHATDH €€ 3HAUCHHUE IS JKUBBIX
OpTaHU3MOB.

27 MyTtanroHHasi U3MEHYHUBOCT. O06o0mmaromwit MyTanuoHHast Vuarmecs: 10JKHBI HAYYUTCS CPABHUBATD U Joxmapt
HpI/I‘H/IHH MyTaIlI/If/'I- ceMuHap. HU3MEHYUBOCTD. HquHHH OTJIMYATh PAa3IMYHbIE BUABI MyTaLAH, yJammxcs,
Knaccugukanus u coicta MYyTaIUH. OOBACHATH MPUYMHBI X IPOSBICHUS U TECTUPOBAHUE.
MyTauuii. ['eHHbIe MyTaluu. Knaccuduanus 1 3HAYCHUE 3HAHUH JUIS HAYKH.

XpOMOCOMHBIE MYyTallUH. . .
I'enomubie MmyTanuu. [Ipumepst CBOMCTEA MyTAHHH.
penieHus 1 opopMIICHHUS 3a/1a4 110 T'ennbie MyTanuy.
JAHHOI TeMe. XpOMOCOMHBIE MYTaLlUH.
['enoMHBbIE MyTaLIUH.
28 I'enodonm. [Tanmukcuu. 3aKoH Cemunap-usy4enue | Tegodonn. [TaHMHEKCHH. Yuarpecs JOMKHBl HaydHTbCS [IpakTuKyM:

TeHETUYECKOTO paBHOBECHs Xapau
—BaitnOepra. Ycnosus
CYIIECTBOBaHMsI B IPHUPOJIE

HOBOI'0O MaTcpuraia.

3aKOH I'eHEeTHYECKOIO
paBHOBCCHUA Xapzu/I -

IMPOrHO3UpPOBATH HA OCHOBC I'€HCTUYCCKUX
JAHHBIX ITYTHU ﬂaaneﬁmero pa3sBUTHA

peuieHue 3aaaq




WJI€aJIbHOM MOMYJISLIHAH.

Baiin6epra. Uneansnas
MoIyJanus.

MONYJISALUA B IPUPOJIE.

29 [Tpumeps! perreHust u 0POPMIICHHSI CucreMaTH3aLys Pemenne 1 opopMIeHHE Yaimecs: JOMKHBI HAyYHTBCS PElIaTh 1 CaMocTosiTenbHas
3a/1a4 10 JIAaHHOM TeMe. 3HAHUH 3a/1ad. oopMIIATH 33124, OOBACHATE UX Pe3ynbTaT. | padoTa pemenue
BapUaHTOB 33/IaHUI
EID
30 KommiemeHTapHOCTS, O606maromuii JTHK, PHK, nykmeotu, Vyaruecs: TOJDKHBI HAYYUTHCS TPUMEHSATE [pakTuKyMm:
perumkanus. ['eHeTHYEeCKHid KO/, ceMuHap KOMIIJIEMEHTApHOCTb. MIPUHIIAI KOMIUIEMEHTAPHOCTH MIPH PELLIEHUHU
CBOHiCTBA FEHETHYECKOTO KOJIa. (axTyanuzanms 3a/1a4, 0OBACHATH CBOWCTBA FeHETHYECKOTO PCHICHHC 337124
Pemenwue 3a1a4 o npuHIATTY 3HAHUIA). KOJ/Ia Ha IIPUMEpaXx.
KOMITJIEMEHTAPHOCTH.
31 Pemenue 3agau no npaBuiny O06o0maronui IIpasuna Yapradoa, Vyarmmecs 10MKHBI TIOHUMATh CMBICT [TpakTuxy™m:
Yapraddoa. Pacuet xonmnyecta cemMHHap HYKJICOTHIBL. TeHETHYECKOro KO/1a, COCTABIISITh CXEMBI IO
uykieotiaos B JIHK, murrmer (axTyanusanus MIPUHITAITY KOMILJIEMEHTaPHOCTH, PCLICHNC 3a/a4.
mouexynel JTHK. 3HaHU). IPOU3BOUTH PACUETHI JUTMHBI MOJIEKYJIbI
JHK u onpenensats KOJIU4ECTBO
HYKJIEOTHJIOB B HEH.
32 | Peakuuu MaTpU4HOTO CHHTE3A. O600maronmii Tpauckpumnys, Vuyamuecst JOIDKHBI HAYIHTBCS COCTABISTh TpaxTukym:
Tpanckpumniys, TpaHCIALKSL. CeMuHap TPAHCIISLUSL. CXeMBI OMocHHTEe3a OeKa 10 MPUHIIUITY
Peurenne sana4 no Tadimie (axTyanu3anus KOMIIJIEMEHTAPHOCTH, 3HATh ITPaBUIa PCHICHHC 33724
FCHCTUYCCKOI'o KoJa. 3HaHU#). opuentauuu neneil JIHK u PHK na pa3Hbix
aTanax OMOCHHTE3A.
33 [TpuMeps! perreHus 1 0(pOPMICHHS CucreMaTH3anus TpaHcKpuILys, Yualmecs: JOMKHbI HAYUATBCS COCTABISTD CamocTosiTenbHas
3aJ1a4 110 JaHHOU TeMeE. 3HAHWH, TPCHUHT TPaHCIIALMSL. cXeMbl OMOCHHTE3a OeIKa 1o MIPUHIIAITY pa60Ta.
KOMIIIEMEHTAPHOCTH, 3HATH IIPaBUIIa
opuentauuu neneit JIHK u PHK Ha pa3nbix
aTamax OMOCHHTE3A.
34 [Tpumeps! perieHus: 1 0POPMIICHHSI CucreMaTH3anus TpaHCKpHIILus, Yualmecs: JOMKHbI HAYUATBCS COCTABISTD CamocTosiTenbHas

3aJ1a4 10 JaHHOM TeMe.

CXeMEBI OMocHHTE3a OeKa 1o MNpUHLUITY

paboTa pemieHne




3HAHWH, TPSHUHT TPAHCIISIINS. KOMILIEMEHTAPHOCTH, 3HATh MTPaBHiIa BapUAHTOB 3aJ[aHUI
opuentauuu teneit JJHK u PHK na pazubix EI'D
JTamax OMOCHHTE3A.
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