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MNOACHUTEJIBHAS 3AIINCKA

ApnantupoBaHHas TporpamMma To anredpe s obydwaromuxcs ¢ THP
ocHoBbIBaeTcs Ha OOIlI OOO, ogHako mpu 3TOM YYUTBHIBAIOTCS TE€ HEIOCTAaTKU
pPEUYEBOr0 M HEPEUYEBOTO PA3BUTHUSA, KOTOPHIE HOCIT COYETAHHBIA WM BTOPUYHBIN
xapaktep. HeoOXomumMocTh NpUMEHEHHUs CHElUaIbHBIX METOJOB M MPUEMOB
oOy4eHus MaTeMaTHuKe 00yCIJIOBIIEHO, B YaCTHOCTH, npobiemMamMu
HeC(HOPMUPOBAHHOCTU MPOCTPAHCTBEHHBIX U KBA3UMPOCTPAHCTBEHHBIX OTHOIICHUH,
B pSJE CIy4acB HaIWYUEM JUCKAIBKYJIMYECKUX PACCTPOIMCTB, HEAOCTATOYHBIM
ypoBHEM C(HOPMHUPOBAHHOCTH CJIOBECHO-JIOTUYECKOTO MBIIUICHHS, MpoOeMamMu
YCBOCGHUS aOCTPaKTHOM JIEKCHKHU (HApUMeEp, MaTEeMaTHUYeCKOH TEPMUHOJIOTHN).
MatemaTtnueckas OesTEIbHOCTh CIIOCOOCTBYET Pa3BUTHIO HATrJISAHO-AECHCTBEHHOTO,
HaIJISITHO-00pa3HOT0, BEpOATBHO-JTOTUYECKOTO MBITUIeHUs oOydatomuxcs ¢ THP.
Ona jaeT BO3MOXHOCTh COPMHPOBATH U 3aKPEMUTh aOCTPAKTHBIC, OTBICYCHHBIC,
00001IatoNMe MOHATHS, CIIOCOOCTBYET Pa3BUTHUIO MIPOIECCOB CHMBOJIM3AIINH, HaBbIKa
MOHMMAaHUA HH(POPMAINH, TPEACTABICHHOW pa3HBIMH criocobamMu (TEKCT 3aladd,
(dbopMynupoBKa IpaBuia, TAOMMIbL, AITOPUTM JIEUCTBHM WM T.I.), (OPMHUPOBAHUIO
MaTEeMaTHYECKOM JIEKCUKH, IMOHUMAHMIO U YINOTPEOJEHHUIO CIIOXKHBIX JIOTHKO-
rpaMMaTHYE€CKUX KOHCTPYKIUH, CBA3HONW YCTHOM M MMCbMEHHOMN peun (IOpOKICHHUE
CBSI3aHHOTO y4e€OHOro BBICKA3bIBaHUSI C HCIOJIb30BAHHEM MAaTEMaTHYECKUX
TEPMHUHOB M TOHATUM), oOecreuynBaeT MNPO(PUIAKTUKY JUCKAIBKYJIUU. YPOKH
MaTEeMaTHUK{d  pa3BUBAIOT  HAONIONATENbHOCTh,  BOOOpaXEHHE,  TBOPUYECKYIO
aKTUBHOCTb, OO0Yy4alOT MpHEMaM CaMOCTOSITENbHOM paboThl, CHOCOOCTBYIOT
(OpMHUPOBAHNIO HABBIKOB CAMOKOHTPOJIS.

MECTO YUYEBHOI'O TTPEJIMETA «AJI'EBPA» B YUEBHOM IIJIAHE

B cootBercTtBUM ¢ ®DenepanbHbIM TOCYJAPCTBEHHBIM 00pa30BaTEbHBIM
CTaHIapTOM OCHOBHOTO 0011ero oopa3oBanus Marematuka u OOIT OO0 siBnsieTcst

O0s3aTeNbHBIM MPEMETOM Ha JJAHHOM ypOoBHE oOpa3zoBanus. B 5—9 kiaccax
y4eOHbIN TIpeaMeT «MareMaTtukay TPaTUIMOHHO M3y4aeTcsl B pamMKax CIEeTYIOMINUX
yueOHBIX KYpCOB: B 5—O6kiaccax — Kypca «Martematuka», B 7—9. 10 kimaccax —
KypcoB «Anrebpa» u «l'eomerpusi». Hacrosimeit nmporpammoit BBoauTcs B 7-9
KJIaCCax CaMOCTOSATEIbHBIN Y4eOHBINH Kypc « BEepOsSTHOCTh U CTATHUCTHKAY.

CormacHo ydeOHOMY TIaHy B 7-9 Kiaccax u3y4aeTcss YYeOHBIH Kypc
«Anre0Opa», KOTOPbIM BKJIIOYAET CJEAYIOIIME OCHOBHBIC pa3Jelbl COJACpKaHUS:
«Uucna u  BBIUMCIHEHUS», «ANTEOpandyecKue BBIPAXKEHUS», «YPaBHEHUS H
HEpaBEHCTBA», « DyHKIIUN.

Ha u3yuenue yuebHoro kypca «Anredpay» orBonutcs 306 yacos: B 7 Kiacce —
102 yaca (3 gaca B Hegento), B 8 kiacce — 102 gaca (3 yaca B Henento), B 9 kiacce —
102 gaca (3 yaca B HezienIO).



COAEPKXAHUE YYEBHOI' O KYPCA
7 KIIACC

Yucia 1 BBIYMCJICHUS

Hpobu OOBIKHOBEHHBIE U JACCATHUYHBIC, MEPeXo]l OT OAHOW (OpPMBI 3alUCU
npobeit k gpyroil. [loHsTHe palMOHANBHOTO 4YHCNA, 3aluCh, CpPaBHEHHE,
yOOPSIOYUBAHUE  pPAllMOHAIBHBIX  YHcel.  ApudMeruyeckue  JEUCTBHUS  C
palMoOHAJIbHBIMU 4YKClIaMU. PemeHne 3agay U3 peasbHOW NMPAKTUKU HA 4YacTH, Ha
Ipoowu.

Crenenb ¢ HaTypaJbHBIM [OKa3aTeJeM: OIpejesieHre, MpeoOpa3oBaHue
BBIPAKEHUI HAa OCHOBE OIpEACNICHUs, 3amuch OonbIMX yucenl. [IpoleHTsl, 3amuch
MIPOIIEHTOB B BHUJE ApOOM U JpoOU B BUJE MPOIEHTOB. Tpu OCHOBHBIE 3aJlaud Ha
MPOLICHTBI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IpumeHeHne  OpPU3HAKOB  JEIMMOCTH, Pa3l0KEHUE HA  MHOXKHUTEIH
HATYpaJIbHBIX YHUCE.

PeanbHbie  3aBucMMOCTM, B TOM  4ucie mpsMags W oOpaTHas
MPOMOPUUOHAIBHOCTH.

AJire0OpanvecKue BbIPaKeHUs!

IIepeMeHHBIE, YKUCIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOMN. JlomycTUMBbIE
3HAYCHHMs IepeMEHHBIX. [IpencraBieHne 3aBUCUMOCTA MEXAY BEJIMYMHAMU B BUJIE
dbopmynbl. Beruuciaenuss no gopmynam. [IpeobpasoBanrie OyKBEHHBIX BBIPKECHUIA,
TOXJECTBEHHO paBHBIE  BBIPAXEHHUS, TMpaBujia MPeoOpa3oBaHUS CyMM U
MIPOU3BEACHUM, ITpaBUJIa PACKPHITHS CKOOOK U MIPUBEICHUS MOJOOHBIX CIaraeMbiX.

CBoiiCcTBa CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OnHowiensl U MHOTOWIeHbl. CreneHb MHorouseHa. ClOKeHHE, BbIYMTAHUE,
YMHOKEHHUE MHOTOWICHOB. DOPMYyIIbl COKPAIIEHHOTO YMHOXKEHHUS: KBAAPAT CYMMBI U
KBaJpaT pasHocTH. Popmyiia pa3HOCTH KBaipaToB. Pa3nmokeHMe MHOIOYJIEHOB Ha
MHOXHUTEH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHue, KOpEHb YypaBHEHHUs, IMpaBuja MpeoOpa3oBaHUs YpPaBHEHWS,
PABHOCHJIBHOCTh YPABHEHUM.

JluHeitHOe ypaBHEHHWE C OJHOW TMEPEMEHHOW, YHCJIO KOPHEH JMHEUHOTO
YpaBHEHUS, PEIICHUE JTUHEHHBIX ypaBHEHUN. CocTaBiIeHUE YPaBHEHUN O YCIOBUIO
3a7a4u. Perenre TeKCTOBBIX 3a/1a4 € MOMOIIBI0 YPAaBHEHHM.

JluneitHoe ypaBHEHHE C JByMs MEPEMEHHBIMU U ero rpaduk. Cucrema AByX
JIMHENHBIX YpAaBHEHUM C JBYMs II€pEeMEHHbIMU. PellleHue cucreM ypaBHEHUU
croco6oM moJicTaHoBKU. [Ipumepsl pelieHrst TEKCTOBBIX 3a/1ad ¢ MOMOIIBIO CUCTEM
YpaBHEHUM.

DOyHKIUU



Koopaunara toukn Ha npsmon. UucioBble NMpoOMExXyTKH. PaccrosHue mexny
IBYMs TOYKAMU KOOPAMHATHOMU IPSIMOM.

[IpsimoyronbHast cuctema koopauHat, ocu OX u Oy. AbGcuucca U opauHaTa
TOYKM Ha KOOPAMHATHOW IuiockocTH. [Ipumepsl rpadukos, 3aJaHHBIX (OpMyIaMu.
Yrenue rpadukoB peanbHbIx 3aBUucuMocTel. [lonsatue dpynkuuu. I'padux GpyHKIIN.
CpoiictBa ¢ynkuuid. Jluneiinas ¢ynknus, e€ rpaduk. ['padux Qyskmum y = |[X|.
['padmyeckoe perieHne IMHEHHBIX YPaBHEHUHN U CUCTEM JIMHEHHBIX YpaBHEHUI.

8 KUIACC

Yuciia 1 BbIYMCTICHUS

KBagpatueiii kopenb #3 uncia. lloHsThe 00 UppanMOHAIBHOM YHUCIE.
JlecsiTuuHble TPUOIIKEHUST UppaIoHaibHbIX yucesl. CBOHCTBa apu(pMETHUECKHX
KBaJPaTHBIX KOPHEW U UX MPUMEHEHHE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUHN U
BBIYMCIICHUSIM. [[eHiCTBUTENBHBIE YHCTIA.

Crenenb ¢ LenpIM nokasaresneM U e€ cpoiictBa. CTaHAapTHas 3alIUCh YHCIIA.

AJire0panvecKue BbIPAKEHUS

KBagpatHblil TpEXWIEH, pa3ioKeHUE KBaAPATHOTO TPEXUWIEHA HA MHOXKHUTEIH.

AnreOpanyeckass JpoOb. (OCHOBHOE CBOMCTBO anreOpandyeckod ApoOH.
CrnoxeHue, BBIUUTAHUE, YMHOXXEHHUE, JEJICHUE  alreOpanveckux Japooeil.
PanmonanbHbie BbIpayKEHUS U UX IPe0Opa30BaHueE.

YpaBHeHUS U HEPABEHCTBA

KBanpaTtHoe ypaBHeHHe, (popMylia KOpHEH KBaJpaTHOro ypaBHeHus. Teopema
Buera. Pemienue ypaBHEHMH, CBOISIIMXCS K JIMHEWHBIM MW KBaJpaTHBIM.
[Ipocreiime qpoOHO-paOHATbHBIE YPABHEHUS.

I'padpuueckas mHTEprpeTanus ypaBHEHU C JByMsI NEPEMEHHBIMH U CUCTEM
JVHEWHBIX YpPAaBHEHUW C JBYMS ME€peMEHHbIMU. lIpuMmepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs] IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a/1a4 aaredpanyeckuM crocoooMm.

HucnoBble HEpAaBEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OQHOW MEPEMEHHOM.
PaBHOCUNIBHOCTE HepaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOU.
Cucrembl JINHEWHBIX HEPABEHCTB C OJJHOW MEPEMEHHOM.

DyHKUNHA

[Tonsitne pynkiuu. O6acTh OnpeAesieHus 1 MHOXKECTBO 3HAYEHUN (DYHKIIMH.
Crioco0bl 3a1aHust GYHKITHIA.

I'padpux ¢ynxmuu. Utenwe cBoicTB ¢yHKimu mno e€ rpaduxy. I[Tpumeps
rpadukoB GYHKIHMA, OTPAKAIOIINUX PEATbHBIE TPOIECCHI.



OyHKIMKM, ONWCHIBAIONIME MPSAMYHO ©  OOpaTHYI IPOIOPIIMOHAIBLHBIC
3aBrcHMOCTH, ux rpadukn. Oyukuun y = X2, Y = x3, y = VX, y=|x|. ['paduaeckoe
pellieHre YPaBHCHHI U CHCTEM YPaBHEHUI.

9 KJIACC

Yuciia ¥ BIYMCICHUSA

PannonanpHbpie 4uMCIa, UppalMOHAIbHBIE YKCIIA, KOHEUYHbIE M OECKOHEYHBIC
JecATUYHbIE NpoOU. MHOKECTBO NEHCTBUTENBHBIX YMCEN, JEHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUYHbIE JIECATHYHBIE Apoou. B3auMHO OHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEMCTBUTENIBHBIX YUCET U KOOPAWHATHOU MPSAMOM.

CpaBHEHHE  JCUCTBUTENBHBIX  YHUCEN, AapU(PMETUUYECKUE  JIEUCTBUS  C
NEUCTBUTEIBHBIMU YUCIIAMU.

Pa3mepbl O0OBEKTOB OKpYXKAaroIIEro Mupa, UIMTEIbHOCTh IIPOLECCOB B
OKPY’KAIOIIEM MUPE.

[Ipubnnk€HHOE 3HAYEHUE BEIUYMHBI, TOYHOCTh MNpUOIMKeHusa. OKpyriieHHue
yucen. [Ipuknaka v orieHka pe3ysbTaToOB BEIYUCIICHUN.

YpaBHeHUS U HEPABEHCTBA

JIuneintHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOISIIUXCS K IUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHune ypaBHEHUM, CBOIAIIMXCA K KBAJPATHBIM.
bukBaaparHoe ypaBHeHue. IIpuMmepbl pemieHuss ypaBHEHHMM TPETbEH U YETBEPTOM
CTEIIEHEU Pa3JI0KEHUEM Ha MHOXKUTEIIN.

Pemenne apoOHO-pallMOHANBHBIX YpaBHEHHH. PerieHne TEKCTOBBIX 3ajad
anreOpanyecKuM METOJIOM.

VYpaBHeHue ¢ IByMs NEpeMEHHbIMU M ero rpaduk. PemieHue cucrem AByX
JIMHEWHBIX YPAaBHEHUM C JBYMs IIEpEMEHHBIMH. PelleHue cucrem ByX ypaBHEHUH,
OJIHO W3 KOTOpBHIX JHMHEWHOe, a Jpyroe — BTOpoW cTeneHu. ['padudeckas
MHTEPIIPETaLNsl CUCTEMBl YPABHEHUN C IBYMsI [IEPEMEHHBIMH.

Petienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoooM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJHOM INepeMeHHOW. Pemenne cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepemMeHHOW. KBanparHeie HepaBeHCTBaA.
I'paduyeckas uHTEpHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

DyHKUNHA

KBagpatnunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapaGona, KooOpauWHATHI
BEPUIMHBI 1apadOoJIbl, 0Cb CUMMETPHUH 1MapadOJIbI.

Ipadukn ymkumit: y = kx, y = kx + b, y = kix, y =x3,y =X, y = x| , u ux
CBONCTBA.



YucioBBIC MOCIEI0BATEILHOCTH U IPOrPecCum
[loHsiTHE YHCIOBOW IMOCIIENOBATEIbHOCTH. 3aJaHHe MOCJIEA0BATEIbHOCTU
peKyppeHTHOH hopMyIioi u GopMysI0il N-TO WIeHa.
ApudmeTrnueckas U TreomeTpuyeckas mnporpeccud. PopMyibl N-ro 4jaeHa
apu(pMEeTUYECKON U TEOMETPUUECKON MPOTrPECCHii, CyMMBI IIEPBBIX N YJICHOB.
N3o00paxenne 4YiIeHOB apu(METUYECKOM U TEeOMETPUUYECKONW MpOrpeccHii
TOYKAMH HAa KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIM M DKCIOHEHIMAJIBHBIA POCT.
CnoxHbl€ TPOLEHTHI.
IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IHPOI'PAMMBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDI

JInuHOCTHBIE pe3yJibTaThbl OCBOCHHUS NPOrpaMMbl y4eOHOT0 Kypca «Anredpay
XapaKTEepU3yIOTCSA:

1) maTpuoTyeckoe BOCIIMTAHHE:

MIPOSIBJICHUEM HMHTEpEca K MPOILJIOMY M HACTOSIIIEMY POCCUHUCKONW MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHHUEM K JIOCTHKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCHUCKOM
MaTE€MaTUYECKON IIKOJIbI, K UCIOJIB30BAHUIO 3TUX JOCTHKEHUW B JAPYIMX HAayKax U
MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJIHEHUIO O0S3aHHOCTEW TpakJaHWHA U pealln3allid €ro
1paB, MPEACTABICHUEM O MAaTEMAaTUYECKUX OCHOBAX (YHKIIMOHUPOBAHUS PA3TUUYHbIX
CTPYKTYp, SBJICHHUH, NpoLeayp TIpaxIaHCKOTo oOiecTBa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXACHUID JTHYECKUX MpOOJeM, CBA3AHHBIX C
MPaKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUH HayKH, OCO3HAHMEM Ba)XXHOCTHU
MOPAJIBHO-3TUYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBOe BOCIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4yaCcTHE€ B pEIICHUHM MPAKTHUECKUX 3a7ad
MaTeMaTUYECKOW HAINPAaBICHHOCTH, OCO3HAHUEM BA)KHOCTH MATEMATUYECKOTO
o0pa3oBaHMsI Ha MPOTSHKEHUM BCEH MKU3HM MJIA YCHEIHON NpodecCHOHaNbHON
JESTeIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPDOM U
MOCTPOCHHUEM HMHAWBHUYyabHOM TPaeKTOPUH 0Opa30BaHUS M KU3HEHHBIX IIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEM;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CHOCOOHOCTBIO K  3MOIMOHAJBHOMY M  ACTETHMYECKOMY  BOCHPHUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/lay, pPEIIeHUH, pacCyKICHHM, YMEHHIO BUAETbH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;



S) neHHOCTH HAYYHOI'O NMO3HAHUSA:

OpPUEHTALIMEW B JEATEIBHOCTM HA COBPEMEHHYI CHCTEMY HAYYHBIX
IpeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHUTHS YEJIOBEKA, MPHUPOJbI U
oO1iecTBa, TMOHMMAaHWEM MAaTEMaTHYECKOW Haykh Kak cdepbl YelI0OBEUYeCKOM
NEATEIIbHOCTH, J3TanoB €€ pPa3BUTUS M 3HAYMMOCTH Il PAa3BUTHS LIMBUIIU3AINH,
OBJIAJICHUEM SI3IKOM MATEMATHUKH M MAaT€MaTHYECKOW KYJIbTYpPOU KaK CpPEICTBOM
MO3HAHHWS MUPA, OBJAJACHUEM NPOCTEHININMHU HABBIKAMH HCCJIEA0BATEIbCKOU
JEATEIbHOCTH;

6) ¢usuyeckoe BocnuTanue, (GopmMHupoBaHHMEe KYJbTYPbl 310POBbS H
IMOIMOHAJILHOTO 0JIarONoJTyYns:

FOTOBHOCTBIO MPHUMEHATh MATEMAaTHYECKHE 3HAHUA B MHTEPECAX CBOETO
3I0POBbSI,  BEACHHUS  3J0POBOTO  o0Opa3a  Ku3HM  (30pOBOE  IHTaHUE,
cOaaHCUPOBAHHBIM PEXUM 3aHATHM U OTAbIXa, peryispHas ¢u3ndecKas
aKTUBHOCTB), C(POPMHUPOBAHHOCTHIO HaBbIKA pedICKCUH, IPU3HAHKEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa APYroro 4eiOBeKa;

7) 3K0JIOrH4YeCcKOoe BOCIIMTAHUE:

OpHUEHTAIIMEH HA MPUMEHEHUE MaTEeMAaTHYECKUX 3HAHUHU U pEIICHUs 3a7a4 B
00J1aCTH COXPAHHOCTH OKPY KAIOIIEH Cpesibl, TUTAHUPOBAHUS TIOCTYIIKOB U OIICHKH MX
BO3MOXXHBIX TIOCJHEACTBUNA JJIsi OKPY’KaIOIIEH Cpeabl, OCO3HAHUEM TJ100aIbHOTO
XapakTepa SKOJOTHUECKUX MTPOOJIeM U MyTel UX PEIICHUS;

8) amanranuss K M3MEHAKWINMMCH YCJIOBHAM COUHAJIBHOW W MPHUPOAHOM
cpeasbl:

FOTOBHOCTBIO K JICCTBUSIM B YCIOBHUSIX HEOMNPEACIEHHOCTH, IOBBILICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO JESATEIBbHOCTh, B TOM YHCIIE
YMEHHE YUUTHCS Y JPYTUX JIIOACH, TpHoOpeTaTh B COBMECTHOM JIESITEIIbHOCTH HOBBIE
3HAHMS, HABBIKA M KOMIIETEHIIMHU W3 ONbITa APYTHUX;

HEOOXOJUMOCThIO B  (OPMHUpPOBAHMM HOBBIX 3HAHWW, B TOM YHCJE
hopMyJIMpOBaTh UJICH, TTOHSATHS, THIIOTE3bl 00 00BEKTAX W SBJICHHUSAX, B TOM YHCIIC
paHee  HEU3BECTHBIX, OCO3HABaTh  JACPUUUTHI  COOCTBEHHBIX 3HAHUN WU
KOMITETEHTHOCTEW, IUIAHUPOBATH CBOE pa3BUTHE;

CITIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAITUIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI3OB, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATh IPUHHUMAECMbIC
peuieHuss U JeHCTBUS, (OPMYJIUPOBATh W OICHWBATh PUCKH U TOCIEICTBUS,
(hopMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

Bba3oBble Jiornyeckue 1eicTBUA:



BBUSIBIIATh M XapaKTEPU30BaTh CYILIECTBEHHBIE MPU3HAKA MaTEMaTHYECKHX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXAY TMOHATHAMH, (OPMYyIUPOBATH
ONpENEIICHUS]  MOHSATUM,  YCTAaHABIMBATH  CYLIECTBEHHBI  MNPU3HAK
Kjaccu(uKanuy, OCHOBaHUSA i OOOOIIEHHS W CpaBHEHUS, KPUTEPUU
IIPOBOAMMOTO aHAJIN3A;

BOCIPUHUMATh,  (QOPMYIUPOBaTH M  MPEOOPa3OBBIBATH  CYXKIACHHUS:
YTBEPAMTENIbHBIE W OTpULATEIbHbIE, €JIWHUYHBIE, YacTHbIE M 0OIIHe,
YCIJIOBHBIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U ITPOTUBOPEUHS
B ¢akTax, JaHHBIX, HAOIIOJACHUAX U YTBEP)KIEHUSX, MpeiaraTh KpUTEpUu
JUISl BBISIBJIICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEUN;

JeJaTh BBIBOJBI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, JIE€IYKTHUBHBIX U
MHAYKTUBHBIX YMO3aKI/IFOUCHHI, YMO3aKIIFOUCHHUH 110 aHAJIOTUH;

pa3bupatrh J10Ka3aTeabCTBA MAaTEMaTHUYECKUX YTBEPKICHHUM (TpsSMble U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSATEIBLHO HECJIOXKHBIE J0Ka3aTelbCTBA
MaTeMaTUYeCKUX (aKkTOB, BBICTpAUBATh AapPTyMEHTAIMIO, IPUBOJIUTH
OpUMEPBI U KOHTPIIPUMEPBL, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh CIOCOO pemieHus ydyeOHOW 3ajaud (CpaBHHUBATh HECKOJIBKO
BApPUAHTOB pEIlICHMs, BbIOUpATh HauOoJee MNOAXOAANMN C  y4ETOM
CaMOCTOSITENIbHO BbIIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBarTe/bCKHe AeiiCTBUS.

UCTIONB30BaTh BOIMPOCHI KaK HCCICNOBATEIILCKUI HHCTPYMEHT TIO3HAHMUS,
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIOIIME MPOTUBOpeuUne, Mpodiemy,
CaMOCTOSATENIbHO yCTaHABIMBAaTH HCKOMOE U JaHHOe, (opMUpOBaATh
TUIIOTE3y, apTYMEHTHPOBAThH CBOIO TTO3UIINIO0, MHCHHE,

IPOBOJUTH TIO CaMOCTOSATENIbHO COCTaBJIEHHOMY IIJIaHYy HECJIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE MCCIIEIOBAHNUE TI0 YCTAaHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSTENIbHO (OPMYJIMPOBATh OOOOIIEHUS M BBIBOJABI MO pe3yJbTaTam
MPOBEAEHHOTO HAOJIOJCHUS, WCCIICIOBAaHUS, OIICHUBATH JTOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IICHMIA;

IIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE IIPOIlecca, a TakKe BBIIBUTATH
IIPEITOI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBJISITh  HEJIOCTATOYHOCTh M M30BITOYHOCTh HH(OpManuu, JdaHHBIX,
HEOOXOUMBIX JJIsl peUICHUs 3a1a4H;

BbIOMpaTh, AaHAJIW3UPOBATh, CHCTEMAaTU3UPOBaTh U HHTEPIPETHUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABICHHUS;



BbIOMpaTh (opMy TmpeacTaBieHUs HWHGOPMALKMU U  HUIIOCTPUPOBATDH
pelraeMble 3a7aud CXeMaMH, [IuarpamMMmMamMu, HHOW rpadukoil u HUX
KOMOHMHAIIUSIMU,

OLIEHUBATh HAAEKHOCTh HMHPOPMALUU IO KPUTEPHUSM, NPEJI0KESHHBIM
YUUTEIEM UIU CPOPMYTUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHHKaTHBHbIe YHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHHZ

BOCIIPUHUMATH U (DOPMYITHUPOBATH CYKJIEHUS B COOTBETCTBHH C YCIOBUSIMU U
HEeIsIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PEHHS B
YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pEHICHUs
3a/1a4l, KOMMEHTHPOBATH MOJIyYEHHBIN pe3ybTaT;

B XOJI¢ 0OCYXKJEHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXTaeMOU TEMBI,
npo0sieMbl, pelaeMor 3ajayu, BhICKa3bIBaTh WJICU, HAIICJICHHbIE Ha MOUCK
pELIEHUs, COTIOCTABIATh CBOU CYXAECHUS C CYKICHUSIMH JAPYTHUX YYaCTHUKOB
auanora, OOHAapy>XMBaTh Pa3IMuMe M CXOJCTBO TO3UIUN, B KOPPEKTHOU
dbopme hopMyIHpoOBaTH Pa3HOTIIACHS, CBOM BO3PAKECHUS;

MPEJCTABIATh PE3YJIbTaThl PEIICHUS 3aJ1aud, SKCIIEPUMEHTA, UCCIICI0BAHMS,
IPOEKTa, CAMOCTOSITENIbHO BbIOMpATh (hopMaT BBHICTYIUICHHUS C YUETOM 3aj]1a4y
IIPEe3eHTAIMU U OCOOCHHOCTEH ayAUTOPHUH;

MMOHMMATh U UCIOJIH30BaTh MPEUMYIIECTBA KOMaHIHOW U WHAUBUIYaTbHOMN
paboOTHI NP pelIeHUU YUeOHBIX MaTeMaTHYECKUX 3a/1aY;

MPUHUMATh 11€JIb COBMECTHOW JESTEIbHOCTH, IJIAHUPOBATH OPTraHU3AIIUI0
COBMECTHOM paboOThl, pachpenensitb BHUAbI padOT, JOTOBAapPUBATHCA,
00CyXXIaTh MpoIecC M Pe3ynbTaT padOThl, 0000MAaTh MHEHHUS HECKOJBKUX
JIIOIeH;

y4acTBOBaTh B TIpynmnoBbeIX ¢Gopmax padoTel (00CyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHITIOIHSATH CBOIO YaCTh paOOTHI U
KOOPJIMHUPOBATh CBOM JICUCTBUS C IPYTMMU WICHAMH KOMAaHJbl, OIICHUBATh
KauecTBO CBOETO BKJIaJa B  OOMMH  MOPOAYKT 1O  KPUTEPHSM,
c(hopMyIMPOBaHHBIM YUaCTHUKAMH B3aUMOJCHCTBHUS.

PeryiasiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSATENIBHO COCTABJISITh IUIAH, AJITOPUTM pEUIeHUs 3aJadd (WU €ro
4acTh), BBIOMpaTh CHOCOO penieHus ¢ y4€TOM HMMEIOIIMXCS PecypcoB U
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHpPOBaTh M  KOPPEKTUPOBATh
BapUaHTHI pelIeHUI ¢ y4€TOM HOBOM MH(pOpMALIHH.

CaMOKOHTpOJII), AMOIUOHAJIbHBbIN HHTE/JIEKT:

BIIAJICTh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI MpoIiecca U pe3ysibrara
pelieHrss MaTeMaTUIeCKOM 3a/1auu;



e INPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HMKHYTH IIPH PELICHUU 3a/1a4H,
BHOCUTb KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOATEIBCTB,
Hal/IEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3yibTaTa ACATEIBHOCTH IOCTABJICHHOW LICIHA U
YCIIOBHSIM, OOBSCHATHh MNPUYUHBI JOCTHXKEHHSI WM HEIOCTHKCHHS IIEJIH,
HaxOJIUTh OIIHOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuyenuss B 7 Kijacce OOydaloOIIMICS TMOMYYUT CIEAYIOIINE
peIMETHBIE PE3yJIbTAThI:

Yuciia U BbIYMCTIEHUS

BrimonHATE, codeTas YCTHbIE W TMHCHMEHHBIC MPHUEMBI, apuUPMETHUECKUE
JIEHUCTBUSA C PAIMOHALHBIMU YHCIIAMH.

Haxonuth 3HaueHUs YHCIOBBIX BBIPAKEHUM, NPUMEHITh pPa3HOOOpa3HbIe
CrocoObl ¥ TPUEMBI BBIYUCICHHUS 3HAUYEHUW JPOOHBIX BBIPAKEHUH, COJEpIKAIINX
OOBIKHOBEHHBIC U JIECATUYHbBIC TPOOU.

[lepexoauTe OT OmHOW (QOpPMBI 3aMHMCH 4YHCEN K Apyrou (mpeoOpa3oBHIBATH
JECATUYHYIO JIpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHYHYIO, B YACTHOCTHU
B 0ECKOHEUYHYIO JCCATUYHYIO IPOOB).

CpaBHMBATh M YIIOPSIIOYMBATH PAIIMOHAIIBHBIC YHCTIA.

OKpyrIJsTh YnCna.

BBITTONMHATE MPUKUAKY W OIEHKY Pe3yJIbTaTa BBIYUCIICHHWM, OIEHKY 3HAYeHUU
YHUCJIOBBIX BBIPAKECHUIA. BBIMOMHATH JEUCTBUS CO CTENEHSIMH C HATypaJbHBIMU
MOKa3aTeNISIMH.

[IpuMeHATh TPU3HAKH JIETUMOCTH, Pa3IOKCHHE HAa MHOXKHTEIN HATypalbHBIX
YHCel.

PemaTe mpakTHKO-OPUEHTHUPOBAHHBIE 3a/add, CBS3aHHBIE C OTHOIICHHUEM
BEIIMYMH, TMPOMOPIUOHAIBHOCTHIO BEIIMYWH, TMPOIEHTAMHU, WHTEPIPETHUPOBATH
pe3yNbTaThl PEIICHHs 3a7a4 ¢ y4€TOM OTpPaHWYCHHUH, CBSI3AaHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0OpanvecKue BbIPaKeHUs

Hcnonb3oBath anredpandeckyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B
MpOLECCe OCBOCHUS Y4eOHOro MaTepHuaia.

Haxonuth 3HadeHWsT OYKBEHHBIX BBIPAKCHUNM MpU 3aJaHHBIX 3HAYCHUSIX
MIePEMEHHBIX.

BrImonHATE mMpeoOpa3oBaHus IEJIOTO BHIPAKCHHUS B MHOTOWICH MPUBEICHUEM
MOI00HBIX CIaraeMbIX, PACKPHITHEM CKOOOK.



BBINONHAT, YMHOXKEHHE OJHOWIEHA HAa MHOIOYIEH M MHOrOWIEHa Ha
MHOTOYJIEH, MPUMEHSITH (POPMYJIBI KBaipaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OCyIecTBIATh  PA3JIOKEHUE MHOTOWICHOB HA MHOXHUTEIA C IIOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHTENS, TPYNIUPOBKU CIaraéMblX, IPUMEHEHUS
(hOopMyTT COKPAIEHHOTO YMHOKEHHS.

[IpumeHnsATh MpeoOpa3oBaHUsl MHOTOUYIEHOB ISl PEIUEHUS PA3IMYHbIX 3a7a4 U3
MaTE€MAaTUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcrnons30BaTh CBOWCTBA CTENEHEH C HaTypaJbHBIMM IIOKA3aTEIsIMH UL
peoOpa30BaHus BbIPAKECHUII.

YpaBHeHNs U HEPABEHCTBA

Pemare nuHEVHBIE ypaBHEHHS C OAHOW IIEPEMEHHOM, INPUMEHSS ITPaBHIIA
epexoaa OT UCXOJHOIO YPABHEHUS K paBHOCHIBHOMY eMy. [IpoBepsTs, sBuseTcs au
YHUCJIO KOPHEM YPAaBHEHHSI.

[IpumensTh rpaduyeckue METOAbl MPU PEUICHUH JUHEWHBIX YPaBHEHUH U UX
CUCTEM.

[logOupaTe mnpumMepbl Map 4YUCEN, SBISAIOMIUXCA PEIIEHUEM JIMHEHMHOIO
YPaBHEHUS C IBYMsI IEPEMEHHBIMU.

Crtpouth B KOOPJIMHATHOW IMJIOCKOCTU I'paUK JIMHEHHOTO YpaBHEHUS C JABYMS
MEPEMEHHBIMHU, MOJIb3YSICh TPa(pUKOM, IPUBOIUTH TPUMEPHI PELICHUS YPABHEHUS.

Pemate cuctembl ABYX JIMHEWHBIX YPaBHEHUN C JIBYMs NEPEMEHHBIMH, B TOM
qucIie rpapuuecKy.

CocraBimATh M pemarb JIMHEWHOE YpaBHEHUE WJIM CHCTEMY JIMHEHHBIX
YPaBHEHUH 10 YCIIOBUIO 33Ja4M, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
34144 MOJyYECHHBIN pe3yJIbTar.

DOyHKIUU

N3o0pakath Ha KOOPJUHATHOW MPSIMOM TOUYKH, COOTBETCTBYIOIIME 3aJIaHHBIM
KOOpJHMHATaM, JIy4d, OTPE3KH, MHTEPBaJbl, 3alMChIBATh YHCIIOBBIE IPOMEXKYTKH HA
anre0pandeckoMm si3bIKe.

OTtMeyaTh B KOOPJAMHATHOM IJIOCKOCTH TOYKH MO 3aJaHHBIM KOOpPJMHATaM,
CTpOoUTh rpaduku TMHEHHBIX GyHKIMNA. CTpouTh rpaduk GyHKUIUU Y = [X|.

OnuceiBaTh C TOMOHIbIO (PYHKUIMH M3BECTHbIE 3aBUCUMOCTU  MEXKIY
BEJIMUYMHAMU: CKOpPOCTb, BpPEMs, pacCCTOSHHE, LE€HA, KOJMYECTBO, CTOMMOCTB,
MPOU3BOAUTENIBHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuthb 3HaueHne PyHKIIMU 1O 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil crocod MpPeACTaBlICHHUS W aHalu3a WHGOpMaIUH,
U3BJIEKATh U MHTEPIPETUPOBATH HH(OPMALIMIO U3 TPadUKOB pPeaJbHBIX MPOLECCOB U
3aBUCHUMOCTEMN.

K koniy oOyuenuss B 8 Kkiacce oOydaromuiicss MOJYYUT CIETYIOLINE
MpEAMETHBIE PE3YJIbTATHI:



Yucaa 1 BIYMCICHUS

Hcnonb30BaTh HayaldbHbBIE MPEICTABICHUS O MHOXECTBE JEHCTBHUTEIbHBIX
YuCeN I CpaBHEHUS, OKPYTJICHUS U BBIUMUCIECHUHN, M300pakaTh ACHUCTBUTEIbHBIC
YyycJa TOYKaMU Ha KOOPAWHATHOW MPSAMOM.

[IpumensTh TOHATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAMUTH
KBaJIpaTHbIE KOPHHU, HCIIONB3YS MPU HEOOXOIMMOCTH KaNbKYJSTOP, BBIMOJIHSTDH
npeoOpa3oBaHUs BBIPAXKECHHM, COAEpX AIIMX KBAaJApPaTHbIE KOPHHU, HCHOJb3YS
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJIBIIMX W MAaJIbIX YHCEN C TOMOIIBIO JECATUYHBIX
npobeit u creneHe uncna 10.

AJire0OpanvecKue BbIPaKeHUs!

[IpyuMeHATP MOHATHE CTENEHHM C  LEJIBIM  [OKAa3aTeleM,  BBIOIHATH
npeoOpa30BaHus BBIPAXKEHU, COEPIKALUX CTENEHH C LIEIbIM OKa3aTEeJIEM.

BbINONMHATE TOXKAECTBEHHBIE MPeoOpa30BaHUsl PallMOHAIBHBIX BBIPAKEHUIN Ha
OCHOBE MMPaBUJI ACHCTBUI HAJ MHOTOYJIEHAMU U alNre0pandyecKuMu Apo0siMu.

PacknanpiBaTh KBaApaTHBIN TPEXWICH HA MHOKHUTEIIH.

[IpumeHsTh MpeoOpa30BaHUs BBIPAKEHUI IS pELICHUs pa3iMuYHBbIX 3a7ad U3
MaTE€MAaTHUKH, CMEKHBIX IPEIMETOB, U3 PEAIBHON ITPAKTUKH.

YpaBHeHNs U HEpaBeHCTBA

Pemate nMHEWHbIE, KBaJpaTHblE YpPAaBHEHUS M pPaIllMOHAJIbHBIE YpaBHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C ABYMS IEPEMEHHBIMH.

[IpoBONTE IpPOCTEHINME HMCCIIEIOBAaHUS YPAaBHEHUI M CHUCTEM YpPAaBHEHMI, B
TOM YHCJI€ C MPUMEHEHUEM TpaduuecKuX MpeAcTaBICHUN (yCTaHABINBATh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUH PEILIECHHUS], €CTTU UMEET, TO CKOJIBKO, U MPOYEe).

[lepexoauTh OT CIOBECHOM (OPMYIMPOBKM 3a7aud K €€ airedpandeckou
MOJEIIA C TIOMOIIBKD COCTaBJICHHWS YpPaBHEHUS WM CHUCTEMBl ypaBHEHU,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IOJYyYEHHBIN pe3yJbTarT.

IIpuMeHATh CBOMCTBA YKMCIIOBBIX HEPABEHCTB JJII CPABHEHMS, OLICHKH, PEIIaTh
JIMHEWHBIC HEPABEHCTBA C OJIHOM MEPEMEHHOM M MX CUCTEMBI, 1aBaTh rpaduuecKyro
WJUTIOCTPALIMIO MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUH

[lonumarh W HCMONB30BaTh (HYHKIMOHAIBHBIE MOHATHUA U S3BIK (TEPMMHBI,
CUMBOJIMYECKHE OO0O03HAYEHMs), OINPEAENITh 3HAueHHEe (QYHKUMUUA MO 3HAYCHUIO
aprymeHTa, OlpeAesaTh CBOMCTBA PYHKIUU 1O €€ rpauKy.

Ctpouts rpaduku 351eMeHTapHbIX (QYHKIMA BUIA:

y = kiX, y =x2,y =x3,y = [X|, y = VX, OIIHCHIBaTH CBOJCTBA YHCIOBOM (YHKIIHH
1o e€ rpaduky.

K koniy oOyuenuss B 9 Kkjacce oOydYaromuiicss TMOJYYUT CIETYIOIINE
MpEeAMETHbIE PE3YJIbTATHI:



Yuciia 1 BBIYUCTIEHUSA

CpaBHUBATH U YNOPSAIOYMBATH PALIMOHAIIBHBIEC U UPPALMOHATIBHBIE YHCIIA.

BoinonsaTe apudMeTnyeckue ACHCTBUS ¢ pallMOHATIBLHBIMU YUCIAMH, COUYETas
YCTHbIE W TMHCbMEHHBIE MPHUEMBI, BBITIOJHATH BBIYMCICHUS C HPPAMOHAIBHBIMU
YU CJIAMHU.

HaxoauThk 3HaueHUs! CTENEHEN C IENbIMU MMOKA3aTeISIMU U KOPHEW, BBIYUCISATD
3HAYEHUS] YUCIIOBBIX BBIPAKECHUI.

OkpyrisiTh  NEUCTBUTENbHBIC YKCIA, BBIIONHATh MPUKUIKY pe3yJbTaTa
BBIYHMCIICHUN, OIICHKY YUCIIOBBIX BBIPAKEHUM.

YpaBHeHMS U HEPABEHCTBA

Pemiats MHEHBIE U KBaJAPATHBIC YPABHEHUS, YPABHEHUS, CBOJIAIIMUECS K HUM,
npocrerime ApoOHO-pallMOHANIbHBIE YPAaBHEHUS.

Pemate cucTEMBI [BYX JHMHEHHBIX YpPaBHEHUH C JIByMsl NEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUI, B KOTOPBIX OJJHO YPABHEHUE HE ABISCTCS JTMHEUHBIM.

Pemiath TeKCTOBbIE 3ajayd  alreOpandecKUM CIOCOOOM € TTOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPaBHEHUM C IBYMs IEPEMEHHBIMU.

[IpoBOoaUTH TpOCTEHIINE MCCIEAOBAHUA YPABHEHH M CHCTEM YpPaBHEHUM, B
TOM YHCJI€ C IPUMEHEHHEM TpaduuecKkux npejacTaBieHui (ycTaHaBIUBaTh, UMEET JIH
YpaBHEHHE WM CUCTEMA YPAaBHEHUH PEIICHUS, €CJIU UMEET, TO CKOJIBKO, U MPOYEE).

Pemiats nuHEHBIE HEPABEHCTBA, KBAJIpAaTHBIC HEPABEHCTBA, H300paxaTh
pelIeHre HEPaBEHCTB Ha YHWCIOBOM MpsIMOM, 3alUCHIBATH PEIICHHWE C TMOMOIIbIO
CHUMBOJIOB.

Pemats cucteMbl TUHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIFOYAIOIINE
KBaJ[paTHOE HEPABEHCTBO, M300paxaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YUCIIOBOM
MPSIMOM, 3aITUCHIBATh PEIICHUE C TIOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPY PEUICHUU PA3JIMYHbIX 33]1a4.

DOyHKUUH

Pacnio3naBate (yHKIIUM U3y4deHHBIX BUJOB. I[loka3bpiBaTh CXEeMaTUYECKU

pacIoJIoKEHUE HAa KOOPIAMHATHOW TUIOCKOCTH rpadukoB GyHKIMI Buga: y = KX, y =
kx + b,y = kix,y = ax2 + bx + ¢, y = x3, y = VX, y = ||, B 3aBHCHMOCTH OT 3HaYCHHiI
KO3((PUIIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKIIMIA.

Crpouth U u300paxaTb CXeMaTHUYECKH TpaUKyd KBaIpaTHUUHBIX (YHKLHMH,
OIUCHIBAaTh CBOMCTBA KBAaIPpATUUHBIX (QYHKIUI 1O X rpadukam.

Pacrio3naBaTh KBaJpaTHUYHYIO (QYHKIHIO 1O (Qopmyse, MPUBOAUTH MPUMEPHI
KBaJApaTUYHBIX (DYHKIMI U3 peaibHOM XKU3HU, GUBUKH, TEOMETPHH.

YucioBbIe M0C/IEI0BATEILHOCTH H IPOrPecCUH



Pacmo3naBaTth apuMeTHUecKyr0 U T€OMETPUUECKYIO TIPOTPECCUH TIPHU Pa3HBIX
crioco0ax 3aaHusl.

BBIONMHAT,  BBIYMCIACHUS C  HCIHOJB30BaHHMEM GOpMyl N-TO  dYieHa
apu(pMETUIECKON U TEOMETPHUECKOHN MPOTPECCHiA, CyMMBI TIEPBBIX N WJICHOB.

N300pakaTh WiIEHBI TOCIEAOBATEIPHOCTA TOYKAMH Ha KOOPAWHATHOU
MIJIOCKOCTH.

Pemate 3amaun, CBA3aHHBIC C YHCIOBBIMHU TOCIICOBATEIPHOCTSMHI, B TOM YHUCIIC
3aja4ydl W3 pPEaTbHOW JKM3HU (C HCIIOJIB30BAHHEM KalbKYJIATOPa, ITHUPPOBBIX
TEXHOJIOTUH).

KOPPEKIIMOHHO-PA3BUBAIOIIIAA HAITPABJIEHHOCTDB KYPCA

Ha ypokax MareMaTuku OCYIIECTBIISIETCS MHTErPALUs COJAEPKaHUs O0yUeHHUsI
M0 BCEM MpPEAMETHBIM 00JacTsiM, (OPMUPOBAHUE HOBBIX, IJI00ATBHBIX MOHATUNA U
ymeHuil. B mpoiiecce popmMupoBaHusi MaTeMaTUYECKUX 3HAHUM, YMEHUN U HABBIKOB
HEOOXOJMMO YYHUTHIBATH CIOXKHYIO CTPYKTYpY MaTEMaTHUYeCKOW JeATeIbHOCTH
oOy4Jaronuxcsi (MOTUBAIIMOHHO-IIEIEBOM, OMepalliOHaIbHBIA 3Tarl, 3Tarn KOHTPOJIS).
B cBs31 ¢ 3TUM HEOOXOAMMO YIENATh 00JIbIIOE BHUMAHKE Mpoueccy GOpMHUPOBAHUS
MHTEpeCca K BBINOJHEHUIO MaTEMaTUYECKUX JIEUCTBUU TMyTEM MCIOJIb30BaHUS
HarJIsiTHOCTH, 3HAUUMBIX ISl OOYYaIOIIUXCS pealibHbIX CUTYyaIUH.

B npouecce n3yueHuss MaTeMaTHUKX CTaBSITCS 3a/1a4d HAYYUTh OOYYAIOIINXCS C
THP npeosioneBath TpyAHOCTH U HAXOAUTH CIIOCOOBI BBIXOA U3 CIOKHOW CUTYaIIHH,
HAay4YUTh CaMOKOHTPOJIO M HCHPABICHUIO OMMOOK, pa3BUBaThb YCTOMYHUBOCTH
BHUMaHUS U CTPEMJICHUE JOBECTH paboTy A0 KOoHIA. OCHOBHOE BHHMAaHHE MpH
M3YYECHUU MATEMATHKHU JOJDKHO OBITH YIEIEHO (POPMUPOBAHUIO OINEPAIMOHAIBHOTO
KOMITOHEHTa MAaTEMaTHYECKON NESITEIbHOCTH OOYYarONIMXCs: Pa3BUTHIO MPOIIECCOB
BOCIIPUSATHUSL  (3PUTEIBHOIO, MPOCTPAHCTBEHHOTO, CIYXOBOT0), MBICIUTEIbHBIX
omepalui, MPUBOJAIIMX K OBJIAJCHUIO TOHITUEM O CTPYKTYpE UHCIa H
MaTeMaTUYECKUMU JEHCTBUSIMU.

B mporiiecce oBiajieHrsi MaTeEMaTUYECKUMU 3HAHUSIMUA, YMEHUSIMA U HABBIKAMU
HEO0OXOJAMMO OCYIIECTBIISTh IMOCTENEHHBINM Mepexoi OT MAaCCUBHOIO BBIMOJHEHUS
3alaHUd K aKTUBHOMY, YTO CIOCOOCTBYET OBJIQJIEHUIO CIIOCOO0AMH U METOJAMH
MaTeMaTHYECKUX JCHCTBHU.

[Ipu u3yuyeHun MareMaTuku HanOosiee TPYIHOM 3a7adeil Juisl 00y4aromuXxcs C
THP saBngeTcs TOHMMAaHWE W PEIICHUE MATEeMaTUYECKHUX 3aJad, KOTOpbIC
MPEACTABISIIOT  CO0OM  CIIOKHYIO  BepOaibHO-MBICIUTEIbHO-MHECTHUECKYIO
nesTenbHOCTh. DOPMHUPOBAHME HSTOTO BHJIA MATEMATHYECKOW JIEATEITbHOCTH Y
oOyuaroruxcst ¢ THP BbI3pIBaeT HEOOXOAMMOCTH '"MOIIArOBOTO", TOCTETIEHHOTO
OoOy4eHHs C WCIOJIb30BAHUEM PHCYHKOB, CXE€M, C TMPUMEHEHUEM pa3InYHBIX
CIIoco00B TpaHcpopMaIlMU WU aIANTAIIMKA TEKCTa 3aa4H.

bonpmoe 3HaueHue Tpu  OOyueHWM PpEHICHUIO 3a7ad  MpUOOpeTaeT
WCIIOJB30BaHUE TIPUEMa MOJCIHMPOBAHUS, TOCTPOEHUS KOHKPETHOM MOJENH,



YCBOEHUSI aJITOPUTMAa pELIEHUsl ONpPEAENIEHHOIo THIa 3a1ad. B mpouecce aHanusa
yCIIOBUSL 3a7aud HEOOXOAMMO YTOYHSTH JIEKCUYECKOE 3HAYEHUE CIIOB, 3HAYCHHE
CJIIOXKHBIX JIOTHKO-TPAMMATHYECKUX KOHCTPYKLUH, YCTAHABIMBATh MPUYUHHO-
CJIEICTBEHHBIE 3aBUCUMOCTH, CMBICIIOBBIE COOTHOIIIEHUS YHUCIOBBIX AaHHBIX. Ocoboe
BHUMAaHHUE YJAENAETCS YMEHUIO (POpMYyJIMpPOBaTh BOIPOC, HAXOAUTh PEIICHUE, 1aBaTh
IOpaBWIBHBIM M pa3BEpHYTHIH OTBET Ha Bompoc 3azaud. OOydaromuyecs TOJKHBI
YMETh AHAJU3UPOBATH COAECP/KAHUE CUTYALlUH, IPEIACTABICHHOW B YCJIOBHM 3aJ1a4H,
YMETh 3aIlIOMHUTH U IIEPECKa3aTh €€ yCIOBHE, OTBETUTH HA BOIIPOCHI 110 CONECPKAHUIO
3a/1a4d. YUMTHIBAsI XapaKTep PEUYEeBOro HAPYIICHHUS U BAXKHYIO POJIb PEUYH B PA3BUTUU
MaTEMaTHYECKON  JIEATENBbHOCTH  OOYyYaloMMXCs, HE0OXO0OUMO  MaKCHUMaJbHO
BKJIIOUATh PEUeBbIe 0003HAYEHHsS HA BCEX ATamax (OPMHUPOBAHUS MAaTEMaTHYECKHX
NEUCTBUN, HAYWHAS C BBINOJHEHUS CUETHBIX ONEpaluid HAa OCHOBE MPAKTHYECKUX
NEUCTBUM.

OLHEHNBAHMUE PE3VYJIbTATOB OCBOEHHMA [TPOI'PAMMBI

3HaHUs, YMEHUS M HaBBIKM 1O airedpe OLIEHMBAIOTCA IO pe3yibTaTam
WHJUBUYAIBHOTO U (PPOHTAJIBHOIO OmMpoca OOYyYaroIIMXCsl, TEKYIIUX U HUTOTOBBIX
NUCbMEHHBIX paloT. IIpu o1leHKEe MUCEMEHHBIX PadOT UCHOIB3YIOTCSI HOPMbI OLIEHOK
NUCBMEHHBIX  KOHTPOJBHBIX  pabOT, TpPH  STOM  YUYHUTHIBAETCS  YPOBEHb
CaMOCTOSITENIbBHOCTH 00Y4aroIIerocs, 0COOEHHOCTH €r0 pa3BUTHS.

Pe3ynbratel 00y4eHHs AEMOHCTPUPYIOTCS OOY4YalOIUMCS C MCIOJb30BaHUEM
JOCTYIIHOTO €My BHJA PEYEBOM JEATEIBHOCTH B COOTBETCTBHU CO CTPYKTYpOU
HapyuieHus. [Ipu HeoOX0IUMOCTH BO3MOXKHO YBEIMUEHUE BPEMEHH Ha MOJTrOTOBKY
OTBETA.

OueHuBaHME YCTHBIX OTBETOB OCYHIECTBISETCS O€3 yyeTa HapyIICHHM
A3BIKOBBIX/ PEYEBBIX HOPM, CBSI3aHHBIX C HEJOCTATKAMU MTPOU3HOCUTEIIBHON CTOPOHBI
peur (IPOM3HOLIEHUE 3BYKOB, BOCIPOM3BEICHHUE CIIOB CIIOXHOW CJIOrOBOM
CTPYKTYpPbl, UHTOHAIIUOHHBIX U PUTMUYECKHUX CTPYKTYp H 1Ip.).

['pyOble ommoKu:

o HEBEPHOE  BBINOJHEHUE  BBIYMCICHHMM  BCJIEACTBUE  HETOYHOI'O
IIPUMEHEHUS [TPaBUJL;

o HEBEPHOE BBINIOJHEHUE CPABHEHHsI YHCIIOBBIX BBIPAXKEHUU BCIEICTBUE
HETOYHOTO MPUMEHEHUS MTPaBUJL;

o HEMpaBUJIIbHOE pEIIECHHWE 3a7auyd (HEMpaBWIbHBIA BBIOOp, MPOIYCK

NEUCTBUM, BBIIIOJHEHUE HYXHBIX JCHUCTBUN, WMCKAKEHUE CMBICTIAa BOMpPOCaA,
MIPUBJICUCHHUE MTOCTOPOHHUX HIIH TIOTEPS HEOOXOAMMBIX YHNCIIOBBIX JIAHHBIX );

° HEYMEHHUE TMPABUIBHO  BBINOJHUTH HW3MEPEHHUE U  MOCTPOCHUE
T€OMETPUYECKUX (QUTyp.

HerpyOsbie ommOku:

o OIMOKYU, MOMYIICHHBIE B TMPOIECCEe CHUCHIBAHUS YHCIOBBIX TAaHHBIX
(uckaxkeHue, 3aMeHa) 3HAKOB apU(PMETUUECKUX ICUCTBHIA;
o HapylieHue B GOpMyIHpPOBKE Bompoca (0TBETa) 3a/1auu;

o HapylIeHUE MPaBUJIBHOCTH PACIIONOKEHUS 3alTUCEN, YEPTEXKEL;



o HE JIOBEJICHHE 10 KOHIIa IPpeoOpa3oBaHuil;

J HEeOO0IbIIasi HETOYHOCTh B U3MEPEHUH U YEPUECHUH.

OneHka HE CHHXAeTCsl 3a IpaMMaTHUYeCKue U Jucrpaduyeckue OMIMOKH,
JOIyIlleHHbIE B padoTe. VICKIIOUeHHsl COCTaBISAIOT ClIydau HAIMCaHUS TEX CJIOB U
CIIOBOCOYETAHMM, KOTOpPbIE IIUPOKO HWCHOJIB3YIOTCS Ha YPOKaxX MaTeMaTUKU
(Ha3BaHMsI KOMIIOHEHTOB M PE€3yJbTaTOB ACHCTBUM, BEIUYHMHBI U T. 1.). YUHUTHIBas
OCOOEHHOCTH JETEH C TSHKEJIbIMU HApyIICHUSIMH PEYH, JOIyCKaeTcs Hanmuuue |
VICIIPABJICHUS IIPU YCIIOBUM IIOBTOPHOU 3aIIMCH KOPPEKTHOTO OTBETA.

CTOUT OTMETHTh, YTO HEKOTOpPHIE HOMEpPAa B KOHTPOJIBHBIX PAadOTax MOTYT
COCTOSITh U3 HECKOJIBKUX MPUMEPOB MJIM 3a7a4, KOTOPBIE BBICTYIIAIOT KAK OTACIIbHBIC
3aJaHusl U HyMepyloTcsi OykBaMu (HE3aBUCUMBIMH TyHKTamu). B Takom ciydae
BEPHO BBINOJIHEHHBIM HEOOXOAMMO CUMTaTh HE BCE IMPaBWIBHO CJEJIaHHBIC
IIOAIYHKTBI OZTHOBPEMEHHO, a KaXK/blii, B YACTHOCTH.

O1eHka NMCbMEHHON KOMOMHUPOBAHHOM paOOTHI:

) «5» - Bcsa paboTa BBIMOJHEHaA Oe30muO04YHO, MO0 gomymieHa |
HerpyOast omrOka B KakoM-I1100 3aaHuu, KpoOMe 3a/1ady;
o «4» - nonymensl 1 rpydast u 1 — 2 HerpyOble OIIMOKHU, PU OTCYTCTBUU

rpyObIX omMOOK B 3a7ade, HO He Ooisiee 39 % HEBEpHO BHINOJHEHHBIX 3aJaHHUI OT
0OIIIeTO YKca;

o «3» - momyieHsl 2 — 3 rpyobie u 3 — 4 HerpyOblie omuOKH, HO HEe OoJiee
60 % HeBEepHO BBIMIOJHEHHBIX 3a/IaHUI OT OOIIETO YHCIIA;
o «2» - nonyuieHsl 4 U 6oiee rpyOBbIX OIMTMOOK U BEPHO BBHIMOJIHEHO MEHEE

50 % 3apmaHuu.
OneHka MUCbMEHHOW pPadOThI, COCTOSIEN M3 MPUMEPOB U 3alaHUi JIPYroro
THIA, HE COJIEPKAIIMX 3aa4n

o «5» - Bcs paboTa BHINOJIHEHA 0€30MO0YHO WK JomyleHa 1 omubka,
cocrasiisronas meaee 15% ot o01ero ynciia 3aJaHuii;

o «4» nomymena 1 rpy6ast u 2 — 3 HerpyOble omuoKH;

o «3» nmomymieHo 2 — 3 rpyOble ommOku U 1 — 2 HerpyOble OMMOKU C
YCJIOBUEM, BEPHO, BBINIOJHEHHBIX 3aanuii 6osee 50%;

o «2» pomymeHo 4 u Oosee TpyObIX OIIMOOK C YCJIOBHUEM, BEPHO,

BBITIOJTHEHHBIX 3aaHuil MmeHee 50%.

OrneHka NMHChbMEHHON PabOTHI, COCTOSINCH W3 TeOMETPUUYECKUX 3aJaHui Ha
MOCTPOEHUE, HAXOXKJICHUS TPayCHOM BEIIMYUHBI yIiia U PEIICHHE 3a/1ay, CBSI3aHHbIX
C HaXOXJICHUEM JIJTUHBI OTPE3KOB, IJIOMIAIH U 00beMa GUryp

° «5» - Bcs paboTa BBHITIOJIHEHA 0€301MO0YHO, NomyckaeTcs | ommoOka,
cocrasistronas Mmeaee 15% ot o01ero yncia 3agaHuii;

o «4» - ponymena 1 rpy0as ommbOka u 2 — 3 HerpyObIX OIMIMOKH, IpH
YCJIOBUH OTCYTCTBUS TPyOOI OMMOKY B PEIICHUN 33]1a4H;

o «3» - pomymieHo 2 — 3 omuOKH, MPU YCIOBHH BEPHOTO BBHITIOIHEHUS
cBhime 50% 3aganmii;



o «2» - pomymeHo 4 u Oonee rpyObIX OMIMOOK WM BEPHO BBIMOJIHEHO
MeHee 50% 3amaHui.
OreHKa MaTEMaTUYECKUX TUKTAHTOB.

o «5» - Bcst paboTa BhINOIHEHA 0€301IMO0YHO;

o «4» - HE BBINIOJIHEH025% NpHUMEpPOB OT UX OOLIET0 YHCIIA;

o «3» - He BbINMONIHEH040%IPUMEPOB OT UX OOIIETO YUCIA;

. «2» - BINONHEHO MeHee 50% MpuMepoB OT UX OOIIETO Ynca.

TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Koan4yecTBO 4acoB DJIeKTPOHHbBIE
Ne HaumMeHoBaHue
Ipakrny = (uudposbie)
n/ pa3aesioB U TeM KounTtpoJabHbie
Bcero ecKHe o0pa3oBaTejibHbIE
n NporpamMmal padoThI
padoThbI pecypchl
Yucna ¥ BLIYUCIICHUS bubmiorexa IJOK
1 ' 25 1 https://m.edsoo.ru/7f415
PanuonansHbIe yncaa
b90
bubmuorexa [JOK
Anre6
2 rebpareckue 27 1 https://m.edsoo.ru/7f415
BBIPKCHUS
b90
VpaBHCHIS 1 bu6mmoreka [IOK
3 P 20 1 https://m.edso0o.ru/7f415
HEPaBCHCTBA
b90
KoOp/HHATE 1 bu6mmoreka [IOK
4 P 24 1 https://m.edsoo.ru/7f415
rpapuku. OyHKIUN
b90
oBTODEHIE 1 bubmuorexa [JOK
5 p 6 1 https://m.edsoo.ru/7f415
000011IeHNE
b90
BIIEE KOJIMYECTB
OBIII 0 CTBO 102 5 0

YACOB I10 ITPOTPAMME
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8 KVIACC

KoumnuectBo yacos DJIeKTPOHHbIE
Ne HaumMenoBanue
Ipakruy  (uupposbie)
n/ pa3iesioB H TeM KonrpoJibHeie
Bcero ecKHe o0pa3oBaTejibHbIE
n NMPoOrpaMmblI padoThI
padoThI pecypcsl
bubnunorexa LIOK
Uucaa 1 BEIYUCICHUS.
1 15 https://m.edsoo.ru/7f417
KBaaparHbie KOpHH
af8
Yucia ¥ BEIYUCIIEHUS. bubnunorexa LIOK
2 CTeneHs C HeNbIM 7 https://m.edsoo.ru/7f417
oKa3aTeiIeM af8
Anrebpanyeckue
T bubnunoreka LIOK
3 P y 5 1 https://m.edso0.ru/7f417
KBangpaTubiit
N af8
TpEXWICH
Anrebpanyeckue
T bubnunoreka LIOK
4 P ' 15 1 https://m.eds00.ru/7f417
Anrebpanyeckas
af8
JIpoOb
YpaBHeHus u
HEDABCHCTEA bubnunoreka LIOK
5 P ' 15 1 https://m.edso00.ru/7f417
KBaapatubie
af8
ypaBHEHUS
YpaBHeHus u bubnnorexa [JOK
6 HEPABEHCTBA. 13 https://m.edsoo.ru/7f417
CucreMbl ypaBHEHUN af8
YpaBHeHus u bubnnorexa [JOK
7 HEPaBEHCTBA. 12 1 https://m.edsoo.ru/7f417
Hepasencrtpa af8
bu6nmorexa LIOK
) .0
8 YHKIHH. LCHOBHHE 5 https://m.edso00.ru/7f417
MTOHSTHS
af8
bubnunorexa LIOK
o 4
9 YHIIDHH, ZHCHOBRIE 9 https://m.edsoo.ru/7f417
byHKIIUA
af8
ToBTODEHIE 1 but6mmorexa [IOK
10 P 6 1 https://m.edsoo.ru/7f417
000011IeHNE
af8
OBIIEE KOJIMYECTBO 102 5 0
YACOB I10 [TIPOT'PAMME

9 KIIACC
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KonuyectBo yacos DJIeKTPOHHbIE
Ne = HaumeHoBaHHe
Ipaktuy  (uudposkie)
n/ pPa3iesioB U TeM KonrpoJibHeie
Bcero ecKme o0pa3oBaTejibHbIE
n NMPOrpamMMbl padoThI
padoThbI pecypcel
Yucna v BBIYUCIICHHUS. bubmuorexa [JOK
1 JleiicTBUTENBHBIC 9 https://m.edsoo.ru/7f419
yucia dog
YpaBHeHus u
HeDABCHCTEA bubnunoreka LIOK
2 P ’ . 14 1 https://m.edso00.ru/7f419
YpaBHEHUS C OJTHOU 408
IIEPEMEHHOMN -
VYpaBHeHus u bubnmoreka [JOK
3 HEpaBEHCTBA. 14 1 https://m.edsoo.ru/7f419
Cucrembl ypaBHEHUI dos
VYpaBHeHus u bubmmoreka [JOK
4 HEpaBEHCTBA. 16 1 https://m.edsoo.ru/7f419
HepaBenctBa dos
bubnunoreka LIOK
5 OyHKIMH 16 1 https://m.edsoo.ru/7f419
dos
YycroBhie bubmmoteka IIOK
6 15 1 https://m.edsoo.ru/7f419
MOCIIe0BATEHbHOCTH
dos
[ToBTOpEHME,
oGoGmeHe bubmmoreka IIOK
7 ’ 18 1 https://m.edsoo.ru/7f419
CUCTEMAaTH3AIIHS
y dos
3HAHUU
BIIEE KOJIMYECTB
OBl © CTBO 102 6 0

YACOB I10 ITPOTPAMME
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