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[TOACHUTEJIbHAA 3AIINMCKA

Pabouass mporpamma mno MaTeMaTuke JUIsi OOYYalolUMXCsi C 3aJep>KKOU
ncuxudeckoro pazputus (naiee — 3I11P) Ha ypoBHE OCHOBHOTO 00I1IEro 00pa3oBaHMUs
MOJIrOTOBJIEHa Ha OCHOBe @efepabHOTO TOCYJIapCTBEHHOTO 00pa3oBaTEIBLHOTO
cTaHAapTa ocHOBHOTO obiiero oopazoBanus (I[Ipukaz Munnpocsemienus Poccuu ot
31.05.2021 r. Ne 287, zapeructpupoBaH MUHHUCTEPCTBOM IOCTHIIMH Poccuiickoi
®enepanuu 05.07.2021 r., per. Homep 64101) (nanee — ®I'OC O0O0), [IpumepHoii
aJanTUPOBAHHONW OCHOBHOM OO0Opa30oBaTENhbHOM MPOTrPaMMBI OCHOBHOTO OOIIETO
oOpa3zoBaHusi 00OyJarONMUXCs C 3a7CPKKOW TICUXHUYECKOTO pPa3BUTHUS (0J00pEHHOM
pemeraneM @YMO mno obmemy oOpazoBanuio (mpotokon ot 18 mapra 2022 1. Ne
1/22)) (manee — [TAOOII OOO 3I1P), [Ipumepnoit paboueii mporpaMMbl OCHOBHOTO
oOmero oOpa3zoBaHus 1o npeamery «Marematuka», [lpumepHoil mporpammel
BOCITUTaHUsA, C YU4ETOM PACIPEICICHHBIX MO KJIaccaM IMPOBEPSIEMBIX TPeOOBaHMIA K
pe3yibTaTaM OCBOEHHUs AJanTUPOBAHHONW OCHOBHOW 00pa30BaTENbHON MPOTPaMMBbI
OCHOBHOTO 001Iero oOpa3oBaHus OOYYaIOMMXCSI C 3aJEPKKOM TICHUXUUECKOTO
pa3BuTHs. B paboueil mporpaMme ydTeHbl Haeu U NojioskeHus: KoHuenmuu pa3BuTus
MareMaTtuueckoro oopasoanus B Poccuiickoiideneparumu.

O0mas xapakTepucTUKa y4eOHOro npeamera «MaremaTtukay

VY4eOHnbiii npenmer «MaTemaTHkay BXOAUT B MPEAMETHYIO 00J1aCTh
«Marematuka U uHPopMatuka». OH CHOCOOCTBYET PA3BUTHIO BBIYHCIUTEIBHOU
KyJIbTYpbl M JIOTHYECKOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHHUS IOJIb30BAThCS
aNropuTMaMM, a TaKXKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX B
MOBCEIHEBHON ku3HM oOy4vatomuxcs ¢ 3I[IP. VYueOHbli mnpeamer pa3BUBaeT
MBIIIJIEHHE, MPOCTPAHCTBEHHOE BOOOpaK€HUE, (PYHKIMOHAIBHYIO TI'PaMOTHOCTB,
YMEHHMs ~ BOCHPUHMMATh M  KPUTUYECKHM  AHAJU3UpOBaTh  MHGOpPMAIHUIO,
MPEJICTABICHHYIO B PA3JINYHBIX (hOpMax.

OOyueHne MaTeMaTHKE €T BO3MOXKHOCTh pa3BUBaTh y oOyuatomuxcs ¢ 3[1P
TOYHYIO, PAlMOHAIBHYIO W HMH(POPMATUBHYIO peyb, YMEHHE OTOMparh Haunbosee
MOJXOJAIINE S3bIKOBBIE, CUMBOJMYECKHE, IpagHUuecKkue CpeAcTBa AJIsi BbIPaKEHUS
CYKJI€HUN U HArJSJHOTO UX TPE/ICTABIICHUS.

HeobxoaumMbIM KOMIIOHEHTOM OOIIEH KyJbTYphl B COBPEMEHHOM TOJIKOBAHHUU
ABJISIETCSl  o0lIee 3HAKOMCTBO C METOJaMU TO3HAaHUA JIEHCTBUTEIBbHOCTH,
MPEICTABICHUE O IPEIMETE U METOAaX MaTeMaTHUKU, UX OTIUYHUA OT METO/I0B IPYTUX
€CTECTBEHHBIX U T'YMaHUTApHBIX HAyK, 00 OCOOEHHOCTSIX MPUMEHEHHUS MATeMaTHKU
JUISL pelIeHUs] HAay4YHbIX M MPUKIATHBIX 3a1ad. TakuMm oOpa3oM, MaTeMaTHYECKOe
o0Opa3oBaHKMe BHOCUT CBOM BKJIaJ B ((OPMHUPOBAHKE OOIEH KYJIbTYPhl YEIOBEKA.

W3ydyeHne maTeMaTWKH TakXe CIHOCOOCTBYET ASCTETHUYECKOMY BOCIIHMTAHHUIO
YeJIOBEKa, TMOHMMAaHHWI0 KpAacoThl M M3AIIECTBA MAaTEMAaTHYECKUX PACCYXKICHUIA,
BOCHPUATHIO TEOMETPUUECKUX (OPM, YCBOCHHIO UJIEU CUMMETPHUH.



[Iporpamma oTpaxaeT cojepkaHue oOyudeHus mnpeamety «Marematuka» ¢
y4eTOM 0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEHW oOyuatomuxcs ¢ 3[1P. OBnanenue
y4eOHBIM MpeaMeToM «MaTeMaTHKay MPEACTABISET ONPEACICHHYIO CIOKHOCTD IS
yuamuxcsi ¢ 3[IP. ¥V oOyuatomuxcst ¢ 3[IP Hanbosnee BbhIpa’)keHbI OTCTABAaHUS B
Pa3BUTHH CIIOBECHO-JIOTHUECKUX (OPM MBINUICHHS, IOTOMY aOCTpaKkTHbIE U
OTBJICYEHHBIE KaTErOpHMH UM TPYAHOJAOCTYNHBI. B Toe Bpems Npu crnenualbHOM
oOyueHuu oOydvarouiecss MOTYT BBINOJHATH 3agaHus 1o anroputMmy. OHu
BOCIIPUMMYHBBI K TOMOIIM, MOTYT BBIINOJHUTH NEPEHOC HA AHAJOTHUYHOE 3aJIaHHE
yCBOEHHOTr0 croco0a pemieHusi. CHUKEHUE Pa3BUTHUS MBICIHUTENbHBIX ONEpaluid U
3aMEJIEHHOE CTAHOBJICHUE JIOTMUECKUX JEHUCTBUM MPUBOIAT K HEAOCTATOUYHOMU
OCMBICJIEHHOCTH COBEpIIAEMbIX Y4EOHBIX NEUCTBUH. Y 00ydarommxcs 3aTpyAHEHbBI
CUETHBIE BBIYHMCIICHUS, IPOU3BOJMMbBIE B yM€. B NHCHbMEHHBIX BBIYUCICHUSX OHU
MOTYT MPOMYCKaTh OJUH W3 MPOMEXKYTOUHBIX IaroB. [Ipu paboTe ¢ 4MCIOBBIMU
BBIPDOKCHHUSIMH, BBIYMCICHUEM HMX 3HAYEHUS MOTYT HE YAEpKUBATh IMPABUIIbHBIN
nopsiiok aercteuid. [Ipu ynpoiuenun, npeoOpazoBanuu BeipaxkeHuil yuamuecs ¢ 3[1P
HE MOTYT CaMOCTOSITEJIbHO MPHUHATh PELIEHUE O IMOCIEI0BATEIBHOCTH BBIIIOJIHEHUS
nercTBuii. KOHKPETHOCTh MBIIUICHUS OCJIOXKHSIET YCBOCHHS HAaBBIKA PEIICHUS
YpPaBHEHHUM, HEPABEHCTB, CHUCTEMBI ypaBHEHHU. VM MalOgOCTYNHO COBepIIEHHE
00paTUMBIX ONEpaLIUN.

Huskuii  ypoBeHb  pa3BUTHS  JIOTMYECKHX  OINEpalMii, HEIOCTATOYHAs
O00OOILIEHHOCTh MBIIIJICHUS 3aTPYOHSIOT U3ydeHHe TeMmbl «DyHKUUW»: mpu
ornpeneneHu  (QYHKIMOHAIBHOM 3aBUCHMOCTH, TpU ONUCAaHUM TpaduyecKon
CUTYalluH, UCIIOJIb3Yysl T€OMETPUUYECKUH, anreOpanueckuil, QyHKIIMOHATIbHBIN S3bIKU.
Hepenko yuamniyecst He BUAAT pa3HUIBI MEXKIAY OOJACThIO OmpesesieHuss PyHKIUU U
00J1aCThIO 3HAYEHUH.

Pemenne 3amad conpspkeHO € TPYAHOCTAMU O(QOPMIICHHS KpaTKOM 3aIucH,
MIPOBEJICHUS aHAJIN3a YCJIOBUS 33aJ]auH, BbIICJICHUS CylllecTBeHHOro. O0yyaromuecs ¢
3IIP 3aTpyaHsArOTCS claenaTh YMO3aKIOYEHHE OT OOIIero K YacTHOMY, HEPEIKo
BBIOMPAIOT HEpPALMOHAJIBHBIE CIIOCOOBI  PEIICHUS, HWHOTJAa OTPAaHUYMBAIOTCS
MaHUIYJISIIUSAMU C YUCIIAMH.

[Ipy wu3yueHuum reomeTpuueckoro Marepuaina oOyvatroumecs ¢ 3IIP
CTAJIKMBAIOTCS C  TPYAHOCTBbIO  JielaThb  JIOTUYECKHE  BBIBOJABI,  CTPOHTH
IIOCJIEIOBATEIbHBIE paccyX1eHus. HenpouHsle 3HaHUSI OCHOBHBIX TEOPEM T'€OMETPUU
NPUBOJUT K OIIMOKaM B pElIeHHH TeoMeTpuueckux 3agad. OOyuaromuecs MOryT
MOJIMEHUTH (POPMYJTy, HEMPABUIBLHO MPUMEHUTH TeopeMy. K cepbe3HbIM ommOkaM B
pelmIeHUMM  3a7a4  IPUBOAAT  HEJOCTAaTOYHO  pa3BUThIE  IPOCTPAHCTBEHHBIE
npencraBieHus. UM c10HO BBIIOJHUTH YEPTEXK K YCIOBUIO, B TUCBMEHHBIX paboTax
OHU HE MOTYT IPUBECTU OOBICHEHUE K UEPTEKY.

ToyHOCTB 3aIOMUHAHMSI U BOCIIPOU3BEIECHHS Y4eOHOT0 MaTepHalia CHUKEHBI 10
MpPUYMHE CJIA00OCTH MHECTHUYECKOM JIeATEeNIbHOCTH, CYXKEHUA o0bema MaMmsTH.
O6yuaronumest ¢ 3P tpeOyercs Oombllie BpeMEHU Ha 3aKpeIUICHHE MaTrepuala,
aKTyanu3alus 3HaHUM 10 Orope IpH BOCIIPOU3BEICHUU.

JInst mpeo1osieHnst TPYIHOCTEHN B M3y4eHUH yueOHoro nmpeamera «MaTemaTuka»
HeoOxoaMMa amanTtanus o0beMa M XapakTepa y4eOHOro marepuana K
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[O3HABaTEJIbHBIM BO3MOXHOCTAM yuamuxcsi ¢ 3IIP. Crnenyer yueOHbIN marepual
NPENOAHOCUTh HEOONBIIMMU TOPLUSMHU, YCIOXKHSS €ro MOCTENEHHO, WU3bICKUBATDH
cnocoObl  ajanTalMy  TPYJAHBIX 3aJaHUi, HEKOTOpble TEMBbI JaBaTh Kak
O03HAKOMUTEIIBHBIE; UCKIIKOYATh OTEJIbHBIE TPYIHBIE JOKA3aTEIbCTBA; TEOPETUYECKUI
MaTepUal PEKOMEHIYETCS H3y4daTb B IPOLECCE INPAKTUYECKOU IEATEIBHOCTH I10
pemieHnto  3agad.  OpraHM4ecKkoe €IUHCTBO IMPAKTUYECKOM M yMCTBEHHOMN
ACSTENIbHOCTH YYalllUXCs Ha YpOKax MAaTeMaTUKH CIIOCOOCTBYIOT MPOYHOMY U
CO3HATEJIbHOMY YCBOEHUIO 0a3MCHBIX MaTEMaTUUYECKUX 3HaHUN U YMEHU.

IIeJII/I U 3aqa4Ym U3y4CHus y‘l€6HOI‘O npeameTa «MarTemMaTuKa»

[TpuopuretHbIMH yensamu 00ydeHns MaTeMaTHKe B 5—9 Kinaccax SBISIOTCS:

* ¢opMHupOBaHUE TECHTPATBHBIX MAaTEMATHYCCKUX TMOHATHHA (YUCIIO0, BETUYMHA,
reoMeTpuyeckass  ¢urypa, IIEpEMEHHAH, BEPOSATHOCTb, byHKLIHSA),
00eCIIeYnBAOIINX TPEEMCTBEHHOCTh W TIEPCIICKTUBHOCTH MaTEMaTHYCCKOTO
oOpazoBanus ooyuaronuxcs ¢ 311P;

* nojaseneHue ody4daronuxcs ¢ 3[1P Ha 1ocTymHOM JjIst HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATUKHU U OKPYKAIOIIETO MUPA, TOHUMaHUE MaTeMaTHUKU KaK
4acTH 00IIIEH KyJIbTyphl YEJIOBEUECTBA;

" pa3BUTUE WHTEIUICKTYaJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH 00YyYarolmuxcsi ¢
311P, no3HaBaTeIbHON aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUHN, KPUTUYHOCTH
MBIIICHUS, THTEpECca K U3yYeHUIO0 MaTEMaTHKH;

* dopmupoBaHre (DYHKIIMOHATEHON MaTEMaTHYECKONH TPaMOTHOCTH: YMCHHSI
pacro3HaBaTh MPOSBICHHS  MAaTEMaTUYECKUX  IOHATUNA, OOBEKTOB U
3aKOHOMEPHOCTEH B peabHBIX )KU3HEHHBIX CUTYAIMSIX U TIPU U3YUCHUU IPYTUX
y4eOHBIX TMPEAMETOB, TPOSIBJICHUS 3aBUCUMOCTE U 3aKOHOMEPHOCTEH,
dbopMyIMpoBaTh MX Ha S3bIKE MAaTEMAaTUKH M CO37aBaTh MAaTEMAaTHYECKHE
MOJICNIA, TPUMEHSTh OCBOEHHBIM MaTeMaTUYeCKHM armapaTr s penieHus
MPAKTUKO-OPUEHTUPOBAHHBIX  3a/la4, WHTEPNPETUPOBATh U  OIICHUBATh
MOJIyYCHHBIC PE3YJIbTATHI.

JlocTikeHne ATUX 1eseil 00eCIeUrBaETCs PEIICHUEM CIIETYIONTUX 3a0ay.

» ¢opmupoBath y oOydaronuxcs ¢ 3[IP HaBbIkM yueOHO-TIO3HABATEIHLHOM
NEeATEeILHOCTH: TUIAHUPOBAaHWUE pPaOOThI, TOUCK paIlMOHANBHBIX TyTeH ee
BBITIOJTHCHHUSI, OCYIIIECTBICHUS CAMOKOHTPOJIS;

" CTIOCOOCTBOBATh HWHTEIUICKTYaJIbHOMY pPa3BUTHIO, (OPMHpPOBATH KadecTBa,
HEO0OXOIMMBIC YETIOBEKY JIJISl TIOJTHOIICHHOW KM3HU B COBPEMEHHOM OOIIIECTBE,
CBOMCTBEHHBIC MAaTEMaTHYECKOW JIESITCIbHOCTH: SICHOCTH M TOYHOCTH MBICIIH,
WHTYHITUH, TPOCTPAHCTBEHHBIX MPEICTABICHUH, CITOCOOHOCTH K TIPEOI0JICHUTO
TPYIHOCTEW;

* (GopMHpPOBATH KIIOYEBBIC KOMIIETCHIIMU YyYaIlIUXCS B paMKaxX MPEIMETHOM
obnactu «Maremartuka 1 HHGOPMATHUKAY,

" pa3BUBATh MOHATUITHOE MBITIUICHUS 00yJatonuxcs ¢ 311P;



" OCYHIECTBIJISITH KOPPEKIMIO MTO3HABATEIBHBIX MpoleccoB odyyatouuxcs ¢ 3I1P,
HEOOXOJUMBIX [UIsl OCBOGHHSA NPOrpaMMHOrO0 MaTepuajga Mo YydeOHOMY
pEeIMETY;

" [peaycMaTpUBaTh BO3MOKHOCTH KOMIIEHCAIIMH 00pa30BaTeNIbHbIX 1e(DULIUTOB B
OCBOCHHMH TMPEIIECTBYIONIETO MPOrPaMMHOTO Marepuaia y oO0y4aromuxcs ¢
311P 1 HETOCTAaTKOB B MX MaTEeMaTHUYE€CKOM Pa3BUTHH;

" chopMUPOBATH YCTOMUUBBIA HHTEPEC YUAUTUXCS K IPEIMETY;

" BBISABJIATH U Pa3BUBATh MAaTEMaTUUYECKUE U TBOPUECKUE CIIOCOOHOCTH.

OcobOenHocTn 0T60pa H aJanranmuu yqeﬁnoro MaTepuaJia 1mo MaTéMaTukKe

OOyuenue ydeOHOMy mpenmery «MaTemaTuka» CTPOUTCS Ha CO3JAaHHUU
ONTHUMAJIBHBIX YCJIOBHUH JJI1 YCBOEHUS MIPOrPAMMHOrO MaTepuana oOy4arouuMuUcs ¢
3I1P. bonpioe BHUMaHHE yaenseTcss 0TOOPY Yy4eOHOro Marepraia B COOTBETCTBUU C
MPUHIUIIOM JOCTYIHOCTH MPU COXPAaHEHUH OOIIero 0a30BOro YpOBHS, KOTOPBIM
JOJIKEH 10 COAEPKAHUIO U 00beMY ObITh aAaNTUPOBAHHBIM AJis1 00yyatomuxcs ¢ 3I1P
B COOTBETCTBUM C HX OCOOBIMU OOpa3oBaTelbHbIMH MOTpeOHOCTAMU. Crenyer
o0JIerynTh OBJIaZiIeHHEe MaTepuanoM oOydarommmucs c 3IIP mocpenctBoMm ero
JETAIbHOTO OOBSICHEHHSI C CUCTEMATUYECKUM [TOBTOPOM, MHOTOKPAaTHON TPEHUPOBKU
B NPUMEHEHUHM 3HAHWI, UCIOIb3YysS MNPHUEMBbl akKTyaldu3aluu (BH3yalbHas OIOpa,
namMsTKa).

IIpuMepHas mporpamma IpeaycMaTpuBacT BHECEHUE HEKOTOPBIX M3MEHEHUN:
yMEHbLIEHUE 00bEMa TEOPETHUYECKHX CBEJICHUW, BBIHECEHUE OTHAEIbHBIX TEM WJIU
LEJIBbIX Pa3/iesioB B MaTepuabl Juisl 0030pHOT0, 03HAKOMUTEIBHOTO U3yUEHHUS.

H3MeHenus nporpammbl B 7-9 Kiaccax

Anzeopa

B 03HaKOMHUTENBHOM IUIAaHE PEKOMEHAYETCA W3y4aTh CIEAYIOLIME TEMBbI:
«ppaunonanbabie yncia. JleiicTBUTeNnbHbIE uncia», «CpaBHEHUE NEHCTBUTEIbHBIX
quces, apuMETHIECKHe ACHCTBHS ¢ JEUCTBUTEIBHBIMH YHCIaMu», «HaxoxneHue
MpUOJIMKEHHBIX 3HAYEHUW KBAaApaTHOTO KoOpHs», «Teopema Bueray, «Pemenus
YPAaBHEHUU TPETHEN U UETBEPTOU CTENIEHEN PA3JIOKEHUEM HA MHOXKUTENN», « DYHKIUSA Y

=vx u ee rpadux», «llorpemHoOCTr M TOYHOCTh NPUOMKEHUS», «UeTHble W
HeueTHble QyHKIMN», «DyHKIMSA y=X"», « DyHKIUS y= ax’, ee rpaduk U CBOWCTBA.
['paduxu pyHkiuit y= ax’ +Nnu y=a(x-m)2, «YpaBHEHUE C IBYMs IEPEMEHHBIMU U €TO
rpaduky», «['paduueckuit cnocod permieHus cUCTeMbl ypaBHeHUI», «l300pakeHue

YJICHOB apU(METUYECKON U T€OMETPUUECKOMN MPOTrpeccuii TouKaMu Ha KOOPAUHATHOM
IJIOCKOCTU. JIMHENHBIN U DKCTIOHEHIIUAIBHBIN pOCT. CII0KHBIE IPOLEHTHD».

Cnengyer yMEHBIIMTh KOJMYECTBO YacOB Ha u3ydeHHE TeM: «Dopmyib,
«JlokazaTenbCTBO TOXAECTB», «JIMHEMHOE ypaBHEHHE C JBYMSI HEU3BECTHBIMUY,
«I"paduk MUHEHHOTO ypaBHEHUS C ABYMS NepeMeHHbIMIY, «['paduueckoe perieHue
JMHEWHBIX YPABHEHUN M CUCTEM JIMHEWHBIX ypaBHEHU», «CBOMCTBA KBaIpaTUUHOM
GyHKIANY.

BricBoOoauBIIMECST Yachl PEKOMEHAYETCS HCMOJib30BaTh: I Jy4llen
npopaboTKu Haubolsiee BaXHBIX TeM Kypca: «Peimienue ypaBHeHuit», «PenieHue
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cCUCTEM ypaBHEHUI», «CoBMecTHbIE JIecTBUS ¢ poOsmu», «[IpuMeHeHne cBOMCTB
apu(pMETUYECKOTO KBaJAPAaTHOTO KOPHs»; Ha TOBTOPEHHE, peIIeHUue 3ajay,
npeoOpa3oBaHue BRIPAKECHHI, a TAK)Ke Ha 3aKpeIICHUE U3YYEeHHOT0 MaTepuara.

IIpuMmepHbIe BUIBI AesiTeIbHOCTH 00y4uaromuxcs ¢ 3I1P, 06ycioBiaeHnble
0co0BbLIMHU 00pa30BaTEILHBIMU NOTPEOHOCTAMH U 00eCIIeYUBAIOIIIE
OCMBICJIEHHOE OCBOCHHUE COJIEP:KAaHUU 00PA30BaHUS 110 NIPeAMETY
«MaremaTuka»

Conepkanue BUIOB jesTenbHocTH oOyuaromuxcsi ¢ 3IIP onpenensercs ux
0CcOOBIMU 00pa30BATENBHBIMU MOTPEOHOCTAMU. [IOMUMO MIMPOKO UCHOIB3YEMBIX B
OOII OOO o0mux A BceX 00y4YaroIMUXCs BUIOB JIEATEIBHOCTH CIEIYET YCHIIUTD
BU/JIBI IEATEIBHOCTH CHEIU(PUIHBIE AJI TaHHOW KaTeropuu JeTe, 00ecreunBaronye
OCMBICJICHHOE OCBOEHHE COJAEp)KaHUS OOpa30BaHUs 10 MpEeAMETYy: YCHUJICHHE
MPEIMETHO-TIPAKTUIECKON JEATENIbHOCTH C AaKTHUBU3AlMEH CEHCOPHBIX CHCTEM;
YepeOBaHUE BHJIOB JESATEIBbHOCTH, 3aJCHCTBYIOIIMX pAa3JIMYHBIE CEHCOpPHBIE
CUCTEMBbI; OCBOCHHME MaTepuaia ¢ OIOPON Ha aJITOPUTM; IIOIIAroBOCTh» B U3YUYEHUU
MaTepuasa; UCIOIb30BaHUE JOMOIHUTEIbHON BU3YyaJIbHONU OMIOPHI (CXEMBI, IAaOJIOHBI,
OTOpHBbIE TaOJHUIIBI); PEUEBOMl OTYET O TPOLECCE U Pe3yNbTare JAeATEeIbHOCTH;
BBITIOJTHEHUE CIIELUANIbHBIX 33JaHUl, 00eCHeUYMBAIOIIMX KOPPEKLHIO PEerysiuu
y4eOHO-TI03HABATENIbHOM 1€ATEIbHOCTH U KOHTPOJIb COOCTBEHHOT'O PE3yJIbTaTa.

[IpumepHas TeMaTuueckass U TEPMHUHOJOTMYECKass JIEKCUKA COOTBETCTBYET
OOII OOO0.

Jns oOyuaromuxcst ¢ 3IIP cyliecTBEHHBIM SIBISIIOTCS TPUEMBI pabOTHI €
JIEKCUYECKUM MatepuajoM Mo mnpenmety. llpoBoautcs crenuaneHass paboTta Mo
BBEJICHUIO B aKTHBHBIN CJIIOBaph OOYYAIOIIMXCS COOTBETCTBYIOIICH TEPMHHOJOTHH.
N3y4yaembie TEpMUHBI BBOSTCS HA MOJMCEHCOPHOM OCHOBE, 00s3aTeNIbHA BU3yallbHAS
NOJIZIEPAKKA, aJITOPUTMBbI pabOTHI C OIIPEECIIEHUEM, OTIOPHBIE CXEMBI JIJIS aKTyaTH3al1uu
TEPMHUHOJIOTHH.

esan n3yyeHus yueOHOro Kypca

Anrebpa sBife€TCS OJAHMM W3 OINOPHBIX KYpPCOB OCHOBHOW IIKOJIBI: OHA
o0OecrieunBaeT H3y4YeHHE JPYruX IUCUUIUIMH, KaK €CTECTBEHHOHAy4YHOro, TaK H
I'YMaHUTApHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOANMO I NPOAOKEHNs 00pa30BaHUs U
B TOBCEAHEBHOW >XM3HU. Pa3BuTHEe y 00ydaromMXcsi Hay4YHBIX MPEICTaBICHUHN O
MPOUCXOXKIACHUN
U CYIIHOCTH ajreOpandyecKux aOCTpakiui, CrocoOe OTPpaKeHHS MaTeMaTHYECKOU
HAayKOW SBJICHWH M TPOILIECCOB B MPUPOJE U OOLIECTBE, POJIM MaTEeMaTHUYECKOTO
MOJICJIUPOBAHUSI B HAYYHOM [MO3HAHUU U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO
HAyYHOTO MHPOBO33PECHHSI U KAYECTB MBIIUICHUS, HEOOXOAUMBIX TSl aJanTaliyd B
coBpeMeHHOM IudpoBoM obOmiecTBe. M3ydeHue anreOpbl €CTECTBEHHBIM 00pa3zom
o0OecrieunBaeT  pa3BUTHE  yMeHUS  HaOMOIaTh,  CpaBHUBATh,  HAXOAUTb



3aKOHOMEPHOCTH, TpeOyer KPUTHYIHOCTH MBIIIUICHUS, CIIOCOOHOCTH
apTyMEHTHPOBAHHO OOOCHOBBIBaTh CBOW JEWUCTBUS W BBIBOIBI, (OPMYIHPOBATH
yrBepxkAeHus. OcCBOeHHE Kypca anreOpbl 00ecreyrMBacT pa3BUTHE JIOTUYECKOTO
MBIIUICHAS OOYYaloIIMXCA: OHHM WCHOJB3YIOT JCHYKTUBHBIE ¥ WHIYKTHUBHBIC
paccyxaeHus, OOOOIIeHHEe W KOHKPETH3allHi0, abCTparupoBaHHE U aHAJOTHIO.
OOyuenne anrebpe mpenanoyiaraeT 3HAYUTEIBHBIA OO0BEM  CAMOCTOSTEIHHOU
ACSTENIbHOCTH ~ OOYyYaloluxcs, TIOATOMY CaMOCTOSITENIbHOE — peIleHHE  3ajad
€CTECTBEHHBIM 00pa3oM SBISICTCS peaqu3alued JeATeIbHOCTHOTO TPHUHIIMIA
o0yueHus.

B crpykType mporpammbel y4eOHOTO Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJep)KaTeIbHO-MEeToANYeckne nuHuM: «Yucna wu
BBIUHCIICHUSD; « AJre0pandeckue BhIpaKEeHUs»; « Y PaBHEHUS 1 HEPABEHCTBAY;
«DynkIuny. Kaxaas u3 3Tux cojepxaTellbHO-METOANYSCKUX JIMHAN pa3BUBACTCS Ha
MPOTSDKCHUH TPEX JIET M3YYCHHUS Kypca, €CTECTBEHHBIM 00pa3oM MeperieTasch |
B3aUMOJICUCTBYS C JPYTHMMH €ro JIMHUSIMH. B Xoae mM3ydeHus Kypca o0yJaronumcs
MPUXOIUTCS JIOTUYECKH PACCYXIaTh, WCIOJIB30BaTh TEOPETUKO-MHOKECTBECHHBIN
S3BIK. B CBSI3WM C 3THIM 11€1€CO00pa3HO BKIIOUNTH B MPOTPAMMY HEKOTOPBIC OCHOBBI
JIOTUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3/eiibl MATEMAaTHUYECKOTO 00pa30BaHUs U
CIIOCOOCTBYIOIIIME  OBJIAQJCHUIO  OOYYarONIUMHUCA  OCHOB  YHHBEPCAIBHOIO
MaTeMaTU4YecKoro sA3bika. TakuM o0pa3oM, MOKHO YTBEPKIAaTh, UTO COAEPKATEIHLHOM
U CTPYKTYPHOM OCOOEHHOCTBIO Kypca «Anredpa» SBISETCS €ro MHTETPUPOBAHHBIN
XapaKTep.

Conepxanue nuHUUM «Yucaa W BBIYMCICHUS» CIYXKUT OCHOBOM ISt
JTATbHEHUIIIETO HW3yYCHHUs] MATEeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Yy OOYYArOITUXCS
JIOTUYECKOTO MBINIIECHUS, (POPMUPOBAHUIO YMEHHS IOJH30BAThCS aITOPUTMAMH, a
TaK)Xe TPUOOPETCHHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX IS TOBCETHEBHOM
KU3HH. Pa3BUTHE OHITHS O YKCIIC B OCHOBHOM IIIKOJIE CBSI3aHO C PAIlMOHAIBHBIMU U
HUPpAMOHATLHBIMU YUCIaMH, (DOPMUPOBAHUEM TPEACTABICHUN O JEHCTBUTEIHLHOM

qucye. 3aBepiieHue OCBOCHUS YUCIOBOM JIMHUM OTHECEHO K CTapIlieMy 3B€HY OOIero
o0pa3oBaHus.

Conepxanue IByX areOpanyeckux JMHUN — « AlreOpanueckue BRIPKCHUS» U
«YpaBHEHHSI W HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHHIO Y OOYYAIOIIMXCS
MaTeMaTUYeCKOro armmapara, HEOOXOJUMOTO I pPEIIeHHs] 3aJad MaTeMaTHKH,
CMEXKHBIX MPEIMETOB M NPAaKTHUKO-OPUEHTHUPOBAHHBIX 3ajay. B OCHOBHOI wIKOJE
y4eOHBI MaTepuan TPYNIUPYETCS BOKPYT PaAllMOHAIBHBIX BBIpaXKeHU. Anredpa
JEMOHCTPUPYET 3HAUCHUE MAaTEMATUKHU KaK A3bIKa JJISI IOCTPOCHUSI MATEMAaTHUECKUX
MOJeJIeld, ONMUCaHUs MPOLECCOB U SIBJICHUI peasibHOro mMupa. B 3amaunm oOyueHus
anreOpe BXOMAT TaKXKe MalIbHEHIIee pa3BUTHUE aJTOPUTMHYECKOTO MBIIUICHUS,
HEOO0XOJIMMOT0, B YaCTHOCTH, JJiI OCBOEHHUS Kypca WH(OPMATUKH, W OBJIAJCHUE
HaBBIKaMHU JICTYKTUBHBIX paccyxaeHuid. [Ipeobpa3zoBanre CMUMBOJIBHBIX ()OPM BHOCUT
cBoM creuuduyYecKuil BKJIaJ B Pa3BUTHE BOOOpaXEHUsS, CIOCOOHOCTEM K
MaTeMaTUYECKOMY TBOPUECTRY.

Conepxanue (pyHKIHOHABHO-TpadUUECKOW JIMHUHM HaIleJIEHO Ha IMOJy4YeHHE
ITKOJIbHUKAMH 3HAHUKM 0 (DYHKIHMSAX KaK BKHEHINEH MaTEeMaTHYECKON MOJCTH IS
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ONMCAHMUS M HWCCIIEJOBAaHUS Pa3HO-0Opa3HBIX NPOIECCOB U SIBICHUM B MPHUPOJAE U
obmectBe. M3ydyeHne 3Toro marepuana CHOCOOCTBYET Pa3sBUTHIO y OOYYaIOIIMXCS
YMEHUSI UCTIOJIh30BATh PA3JIMYHBIC BHIPA3UTEIBHBIC CPEICTBA S3bIKA MATEMATHKH —
CIIOBECHbIE, CHUMBOJHMYECKHE, Tpaduyeckue, BHOCHT BKJIaJg B (HOpMUpOBaHHE
NpeACTaBICHUN O POJIM MATEMATHKHU B Pa3BUTHH IUBWIN3ALUHU U KYJIbTYPHI.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

CormacHo y4yeOHOMYy TutaHy B /-9 Kilaccax wu3ydaercss Y4eOHBIH Kypc
«Anre0Opa», KOTOpBIM BKIIOYAET CJIEAYIOUINE OCHOBHBIC pa3Aeiibl COJEp:KaHus:
«Yucnma W BBIUMCICHUS», «ANTeOpanyecKue BBIpOXKEHUS», «YpaBHEHUS U
HEPaBCHCTBA», « DYHKITHIY.

Y4eOHbIN TUIaH Ha W3y4YeHHE anreOpsl B 7-9 Kiaccax OTBOAWT HE MEHeEe 3
y4eOHBIX YacOB B HENEIO B TEUCHHE KAXKIOTO Toja oOydYeHHs, BCETO 3a TPH Toja
oOyuenusi — He MeHee 306 yueOHBIX 4acoB.

Conepxanue yde0HOro Kypca (1mo roaam o0y4yeHmusi)

7 KJIACC

Yucna u eviuucnenus

PanuonasibHble yuciIa

JpoOu OOBIKHOBEHHBIE M JECSATHYHBIE, MEpPEXod OT OJHOM (OpMBI 3amucu
npobeit k gpyroi. IloHsTHE palMOHAIBHOTO 4YHCJA, 3alKCh, CpPaBHEHUE,
VOOPSATOYMBAHUE  PAIIMOHAIBHBIX  uyucel.  ApudMeThdecKkue  JEHUCTBHUS  C
palMOHAILHBIMA YHMCaMU. PenieHue 3aay M3 peajbHOM MPAKTUKU HAa 4YacTH, Ha

TpoOH.

CreneHb € HATypaJibHbIM [IOKa3aTEJNEeM: OIpEAesieHre, MpeoOpa3oBaHue
BBIPKEHHI HAa OCHOBE OTIPE/ICIICHHUS, 3aITUCh OOJIBIIINUX YHCETT.

[IporeHThI, 3aMUCh MPOLEHTOB B BUAE APOOU U APOOH B BUJI€ MPOLICHTOB. Tpu
OCHOBHBI€ 3a]1a4M Ha MPOLIEHTHI, PEIICHUE 33/1a4 U3 PEATbHON MPAKTUKHU.

[IpumMeHeHUEe  NOPU3HAKOB  JETMMOCTH, PpA3J0KEHHE HAa  MHOXHUTEIU
HaTypaJbHbIX YHCEIL.

Peanpubie  3aBUCHMMOCTH, B TOM  4YHCJe TMpsAMas ©  oOparHas
MPOMOPUHOHAIBHOCTH.

Anzedpauueckue 8viparxceHus

[IepemeHHBIE, YMCIOBOE 3HAUCHUE BBIPAXKEHUS C MEpEMEHHOU. JlomycTuMmbie
3Ha4YeHUs1 nepeMeHHbIX. [IpencraBiieHre 3aBUCMMOCTA MEXY BEJIMYMHAMHU B BUJIC
dhopmyiibl. Beraucienus no gopmysam.

[IpeobpazoBaHre OYKBEHHBIX BBIPAKEHUM, TOXKICCTBEHHO PABHBIC BHIPAKECHUS,
MpaBujia MpeoOpa3oBaHUsl CyMM U TIPOU3BEICHUM, MpaBUa PACKPBITHS CKOOOK U
MIPUBEICHUS TTOJOOHBIX ClIaraeMbIX.



CBoliCcTBa CTENEHU C HATYPaJIbHbIM [TOKA3aTEIEM.

OpHounensl 1 MHOrowieHsl. CreneHp MHorowieHa. CiiojkeHHE, BbIYMTAHHUE,
YMHOKEHHE MHOTO4JIEHOB. POPMYJIBI COKPAIIEHHOTO YMHOXKEHUS: KBapaT CYMMBI U
KBaapar pasHocTd. DopMyiia pa3HOCTH KBaJpaToB. PasiokeHHME MHOIOYICHOB Ha
MHOKHUTEIIH.

Ypasnenusn

VYpaBHeHHE, KOpEHb YpaBHEHMs, IpaBujia IpeoOpa3oBaHUs YypaBHEHUS,
PaBHOCUJIBHOCTh YPABHECHUM.

JIuHeliHOE ypaBHEHME C OJHOW IEPEMEHHOM, YHUCIO KOPHEH JIMHEWHOIO
YpaBHEHUS, PEIICHUE JTUHEHHBIX ypaBHEHUU. COoCTaBlI€HNE YpaBHEHUI O YCIOBHIO
3aauu. PenieHre TeKCTOBBIX 3a/1a4 C MOMOILBIO YPABHEHHI.

Jlunetinoe ypasnenue ¢ 08yms nepemenHvlMu u e2o cpaguxk. Cuctema IBYX
JUHEHHBIX YpaBHEHUN C JBYyMs IIepeMEHHBIMM. PeleHne cucrteM ypaBHEHMM
criocoboM mojicTaHOBKH. [IprMepsl pelieHns TEKCTOBBIX 33Jad C IMOMOIIBI0 CUCTEM
YPaBHEHHU.

Koopounamot u cpagpuxu. OPynkyuu

KooparHara Toukn Ha npsMoil. UHCIIOBbIE IPOMEKYTKU. PaccTostHrue Mexay
IBYMsI TOUKAMU KOOPAMHATHON IPSIMOM.

[IpsimoyronpHas cucreMa koopauHat, ocu OX u Oy. Abcuucca u opuHaTa TOUYKH
Ha KOOpPJIMHATHOM TuiockocTu. [Tpumepsl rpadukoB, 3amaHHbix Gopmynamu. Urenue
rpaUKOB peanbHbIX 3aBUCUMOCTEM.

[Honsitue pynkimu. I'padux pynkunu. CoiictBa ¢pyHkumil. JInnerinas QyHkuus,
e€ rpaduk. 'paduk dynkmun y = kKX + b. I paguueckoe pewrenue nunetinvix ypasrnenutl
u cucmem JUHEUHbIX YPaGHeHUU.

8 KJIACC

Yucna u évtuucienusn

KBangpaTHblii kopeHb u3 uwucia. [llowamue o006 uppayuoHaibHOM yuciue.
Jlecamuunvie npubaudicenus uppayuonanrviwvix yucen. CBOHCTBa apu(PMETHUSCKHUX
KBaJIpaTHBIX KOPHEH M MX MPUMEHECHHE K MPeoOPa30BaHUIO YMCIOBBIX BhHIPOKCHUN H
BBIYMCIICHUSM. [[eticmeumeibHble YUCaa.

CreneHb € 1eIbIM TOKa3aTesneM 1 €€ cBorcTBa. CTaHIapTHAsS 3alMCh YKCIa.

Anzebpauueckue eviparxceHus

KBanparHsiii TpEXUWICH; pa3IoKEHUE KBAJIPATHOTO TPEXUICHA HA MHOXKHUTEIIN.

Anrebpanyeckas 1poOb. OCHOBHOE CBOWCTBO anreOpandeckoi apoowu.
CrnoxeHue, BbIUMTaHUE, YMHOXXEHHE, JICJICHHE  alreOpandyeckux  JIpoOeil.
PanmonanbHbIe BRIPOKEHUS U UX MPpeoOpa3oBaHUE.

Ypaenenusa u nepasencmea

KBaapatrHoe ypaBHeHHe, popMylia KOpHEW KBaJIpaTHOro ypaBHEHUs. Teopema
Buema. Peumienne ypaBHEeHUN, CBOIAIIMXCA K JIMHEWHBIM U KBaJApaTHBIM. [Ipocrenmme
IpOOHO-pallMOHAIbHBIEC YPABHEHUS.

I'pagpuueckas unmepnpemayus ypagueHuil ¢ 08YyMs NePEeMEeHHbIMU U CUCTEM
JIUHEUHbIX YPasHeHUull ¢ 08ymMs nepemennvimu. lIpuMepbl penieHus CHUCTEM
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HEJIMHENHBIX YPABHEHUH C JIByMS IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 anreOpandecKuM CIioCOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OHOM IMEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM TIIEPEMEHHOM.
CucteMbl TMHENHBIX HEPABEHCTB C OJJHOU MEPEMEHHOM.

Dyukyuu

[Tonsarue dpynkiuu. O6IacTh ONpPEICICHUS] U MHOXKECTBO 3HaUYCHUM (DYHKITUU.
CrnocoOsI 3aanus QYHKITUH.

I'paduk ¢pynkuu. Yrenue cBoicTB PpyHkimu mo e€ rpaduxy. [Ipumepsl
rpaduKoB GYHKIUHN, OTPaXKAIOIINX peaabHbIE TPOILIECCHI.

OYHKIIUY, OMNKCHIBAIOIINE TPSIMYH0 ¥ OOpaTHYI MIPOIMOPIHOHATLHBIC

3aBUCUMOCTH, UX Tpaduku. OyHKIIUHA Y = X2, y = xC, y = J% y =—. I paguueckoe
X

peuienue ypasHeHul U Cucmem ypasHeHul.
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9 KJIACC

Yucna u évluucienus

JlecTBUTEIbHBIE YHCJIA

PanmonanpHbBIC YHWCTA, UPPAYUOHATbHBIE YUCIA, KOHeuHble U OecKOHeuHble
oecsimuuHvle Opobu. Muoocecmso deticmeumenbHoulX yucel, Oetcmeumensbtble Yucid
Kak beckoHeuHble decsamuynble Opoou. Bzaumno oonosnaunoe coomseemcemaue mexcoy
MHOACECMBOM OCUCMBUMELbHBIX YUCET U KOOPOUHAMHOU NPAMOUL.

Cpasnenue  OelicmeumenvHulX — uucel, apupmemuyeckue Oelicmeus ¢
OelicmeumenbHblMu YUCIAMU.

N3mepeHusi, NpuOIHKEeHUA, OLIEHKHN

Pa3mepbl O0OBEKTOB OKPYKAIOIIETO MHUpPA, JIUTEIBHOCTh TIPOLIECCOB B
OKPYKaroLIEM MUPE.

[TpubnmxEHHOE 3HAUYCHHUE BEIUYMHBI, TOYHOCTh MpUOMKeHUs. OKpyriieHue
yucell. [Ipukuaka u oleHka pe3yibTaToB BEIYUCICHUM.

Ypasnenusa u nepagencmea

YpaBHeHus ¢ 0JHOM NePeMEHHOM

JIunenHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOASIMXCS K TUHEUHBIM.

KBanparnoe ypaBHeHue. PelieHue ypaBHEHWH, CBOISIIMUXCS K KBaJIpPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepst peuienus ypasHeHui mpemvel U 4emeepmou
cmenemeul paznoHCceHuem Ha MHOICUMEU.

Pemenue qpoOHO-paliMOHAIBHBIX YPaBHEHUH.

Pemenue TekCTOBBIX 3a/1a4 aareOpanyeckuM METOIO0M.

Cucrembl ypaBHeHH I

VYpaBHeHue ¢ AByMs TEpeMEHHBIMU W ero rpaduk. PermeHue cuctem nByx
JIMHEMHBIX YPaBHEHUMN C JIByMs IIEpEMEHHbIMU. PenieHne cucreM IByX ypaBHEHUH,
OJIHO W3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpod creneHu. [paduueckas
WHTEPIPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a71a4 anreOpandeckKuM CriocOOOM.

HepaBencrBa

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JMHEWHBIX HEPABEHCTB C OJHOM IlepeMeHHOW. PemeHne cucrem
JIMHEMHBIX HEPAaBEHCTB C OAHOM IiepeMeHHOW. KBaapaTHble HepaBeHCTBA.
I'paduueckass uHTEpHpeTanyisi HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMs
MIEPEMEHHBIMU.

Dynukyuu

KBagparuunas dbyukmus, e€ rpaduk u cBorictpa. [lapabomna, koopauHaATHI
BEPUIMHBI 11apadoJIbl, 0Cb CUMMETPUH MAPaOOJIBbI.

['paduku (bYHKITHIA: y = kx, y = kx + b, y =X,
y = V7 y= ;1/1 UX CBOMCTBA.

Yucnoevie nocieoosamenvHocmu
Onpenesenue v coco0bI 3aJJaHUS YUCJIOBBIX MOCJI€10BATEILHOCTEH
[TorsgaTre 4YHUCIOBOM MOCIEAOBATEILHOCTH. 3aJaHUE I1OCIEN0BATEILHOCTH
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peKyppeHTHOH hopMyIoi u popMyoit N-ro yjeHa.

ApudmMeTndeckas ¥ reoMeTpruYecKas MPOrpeccuu

Apudmernueckas M reoMeTpuueckas mporpeccur. DopMmyasl N-TO WieHA
apu(pMeTUYECKON U TeOMETPUUECKOI MPOTrPeCcCHii, CyMMBI MIEPBBIX N YJICHOB.

H3zobpadicenue unenos apupmemuueckol u 2eoMempuieckol npocpeccutl
MOYKAMU HA KOOPOUHAMHOU NAOCKOCmU. JIuHeunvlli U dKCNOHEHYUANbHbIU POCH.
Cnooicnvie npoyenmol.

KoHTpoibHO-U3MepHUTeIbHbIe MATEPHAJIbI

[IpoBeneHrEe OLEHKH JIOCTHXKEHHH IUIAHUPYEMBIX PE3yJbTaTOB OCBOCHUS
y4eOHOro npeaMeTa MpoBOJUTCS B (hOpME TEKYLIETO U PYyOEKHOTO KOHTPOJIS B BUJE:
KOHTpPOJIbHbIE PAa0OTHI, CaMOCTOSITENIbHbIE pabOThl, 3a4€Thl, MAaTEMaTUYECKHE
JOUKTaHTBI, MPaKTUYeCKHEe paOOThl, MUCBMEHHBIM OTBET MO WHIWBUIYaJbHBIM
KapTOYKaM-3aJJaHUsIM, TECTUPOBAHUE.

s oOyuatomuxcst ¢ 3[1P Bo3MoxHO n3MeHeHne GopMyIUPOBKH 33JaHUN Ha
«MOLIArOBYIO», aAaNTAIMIO MTPEAJIaraeMoro o0y4JarnemMycs TeCTOBOro (KOHTPOJIbHO-
OLICHOYHOI'0) Marepuaja: HCIOJIb30BAHUE YCTHBIX M NHCBMEHHBIX WHCTPYKIIUH,
YOPOLIEHUE JTIMHHBIX CI0XKHBIX (DOPMYJIMPOBOK HHCTPYKLUMN, pEHIEHUE C ONMOPON Ha
aNropuT™, o0Opasel, UCIOJIb30BAaHUE CIIPABOYHON MH(POPMALIHMH.

Aureopa
7 Kjaacc
Kontponenas pabora Nel. Tema. Apudmerndeckue OEUCTBUS  C
palMOHAIIEHBIMU YHCIIAMH.
Kontponbshas padota Ne2. Tema. CtereHb ¢ HaTypalbHBIM MOKa3aTeJIeM.
KontponbsHas padota Ne3. Tema. BykBeHHbIE BbIpaKEHUS.
Kontponbsnas padora Ne4. Tema. MHOTOUYJICHBL.
KontponbHas padota Ne5. Tema. @opMyIibl COKPAILIEHHOTO YMHOKEHHS.
KontponwsHas padota Ne6. Tema. JIuneitHoe ypaBHEHUE C OJTHOU NMEPEMEHHOIA.
Kontponbshas padota No7. Tema. CucTeMbl TMHEHHBIX YPAaBHEHUH.

Kontponbnas padota Ne 8. Tema. Koopaunats! u rpaduxu.

Kontponbshas padota Ne 9. Tema. [lonstue dynkuuu. Jluneiinas byHkuus.

Kontponbshas padora Nel0. Tema. iToroBast KOHTpoJibHas padorTa.
8 kJacce

Kontponbshas pabora Nel. Tema. KBanpaTHbiii kopeHb. ApudMeTUIECKHMA
KBaJIPATHBIN KOPEHb.

Kontponsnas pabora No2. Tema. Cremenb ¢ TIelIbIM  TOKa3aTeEM.
CraHIapTHBIA BT YHCIIA.

Kontponsnas pabora Ne3. Tema. AnreOpanmueckas apoOb. CokpaiieHue
TPOOCH.

KontpoasHas padorta Ned4. Tema. [lelicTBus ¢ anreOpandecKuMH JIPOOSMHU.

Kontponbshas padota Ne5. Tema. KBagpatueie ypaBHEeHHS.
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KontponbsHas pabota Ne6. Tema. YpaBHeHUs, CBOISIIMECS K KBaJIpaTHBIM.
TexkcroBble 3a1a4n, CBOASIIMECS K KBaIPATHBIM.
Kontponbshas padorta Ne7. Tema. Cuctembl ypaBHEHHH.
KontponbsHas padota Ne8. Tema. UncnoBbie HepaBeHCTBA U UX CBOMCTBA.
KoutponbsHas padora Ne9. Tema. CructeMbl HEPABEHCTB € OJIHON MEPEMEHHOM.
Kontponbshas padorta Ne 10. Tema. Oukiuu. 4ncioBbie QyHKIUH.
Kontponbshas padota Nell. Tema. UToroBast KOHTpobHasi paboTa.
9 kaace
KontponbHas padora Nel. Tema. Uucna u BEIYUCIEHUS.
KoHnTtponbHas padora Ne2. Tema. YpaBHEeHUs ¢ OJTHON NEPEMEHHOM.
Kontponshas padota Ne3. Tema. /[poOHO-paninoHa bHbBIC ypaBHEHUS.
KontponbsHas padora Ned. Tema. Cuctembl ypaBHEHH ¢ IByMs IEPEMEHHBIMHU.
KonTtposnbsnas padota Ne5. Tema. JIunelinpie HepaBEHCTBA C OJHON MEPEMEHHOM.
Kontponbshas padota Ne6. Tema. KBagpaTtHbie HepaBeHCTBa.
Kontponsnas padota Ne 7. Tema. KBagpatuunas QyHKIUs 1 €€ CBOICTBA.
KonTtponsHas padota Ne 8. Tema. ApudmMernyeckas Mporpeccusl.
Kontponbshas padora Ne 9. 'eomerpuueckast mporpeccusi.
Koutponbshas padota Nel10. Tema. UToroBast KoHTpobHasi paboTa.
[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA YYEBHOI'O
[MPEIMETA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDI:

MOTHUBAIMSI K OOy4EHUI0O MaTEeMaTHUKE M IeJICHAINPABICHHON IMO3HABaTEIbHOU
NEeATEIIbHOCTH;

MOBBLIIIIEHWE  YPOBHS  CBOEM  KOMIIETEHTHOCTH  4Yepe3  MPaKTHUYECKYIO
NeATEIbHOCTh, TPEOYIOIIYI0 MAaTEMAaTUUECKUX 3HAHUM, B TOM YUCJIE YMEHHUE YUUTHCS
y APYTUX JIOAEH;

CIIOCOOHOCTH OCO3HABATh CTPECCOBYIO CUTYAIIUIO, OBITh TOTOBBIM JIEHCTBOBATH
B OTCYTCTBUE rapaHTUN yCIexa;

crocobHocTh oOyuaromuxcst ¢ 3P k oco3HaHuio cBoMX JeDUIIMTOB H
MIPOSIBJICHUE CTPEMJICHHS K UX TIPEOJIOJIEHUIO;

CIIOCOOHOCTh K CAMOPA3BUTHIO, YMEHUE CTABUTh JOCTHXKUMBIE 11€JIH;

YMEHHUE pa3indarh Y4eOHbIE CHUTyalldd, B KOTOPHIX MOKHO JEHCTBOBaTh
CaMOCTOSITENIbHO, M CHUTyallud, TNI€ CJEAYeT BOCMOJIb30BATHCS CIPABOYHOM
uH(pOpMaIue Wi JpyruMu BCIIOMOTATEIbHBIMU CPEJICTBAMY,

CIIOCOOHOCTB MEPEHOCUTH MOTYIEHHBIE B X0/1€ OOYUCHHS 3HAHUS B aKTyJIBHYIO

CUTyanuio (TIpu pereHNH XKUTEUCKUX 3a7a4, TPEOYIONUX MaTEMaTHICCKUX 3HAHUN);
CIIOCOOHOCTh OPHEHTHPOBATHCS B TPEOOBAHUSAX M TPABHIIAX MPOBEICHUS
MPOMEXKYTOYHOU U UTOTOBOW ATTECTALINH;
OBJIaJICHUE OCHOBaMU ()MHAHCOBOM IrPaMOTHOCTH.

METANPEAMETHBIE PE3YJIBTATBI
13



Osnadenue ynugepcanibHoIMU Y4eOHbIMU NOZHABAMENbHBIMU OCUCHGUAMU:

YCTaHaBJIMBAaTh  I[PUYMHHO-CIEJACTBEHHBIE CBSI3W B  XOJ€  YCBOEHMS
MaTeMaTUYECKOro MaTepuana;

BBISBJIATH ACPUIMT JTaHHBIX, HEOOXOJUMBIX ISl PEIICHHUS MOCTABICHHOM
3a/1auu;

C IOMOIIBIO YUUTEIISI BHIOUPATH CIIOCO0 pElIeHUs] MaTeMaTHYECKOM 3a1auu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PEILICHUSA);

OPUMEHSATh M MpeoOpa3oBbIBATH 3HAKM M CUMBOJBI B XOJE pEHICHHUS
MaTeMaTH4YECKHX 3a/1ady;

YCTaHABJIMBATh HCKOMOE U JIaHHOE MPH PEIICHUH MaTEMAaTHYECKOM 3a/1a4u;

MOHUMATh ¥ UHTEPIPETUPOBATH HH(GOPMALIMIO PA3IUYHBIX BUIOB U (HOpM
MIPEICTABJICHHUS;

WUTIOCTPUPOBATH pelllaeMble 3a/1a4 rpaduIEeCKUMH CXEMaMU;

3¢ (EKTUBHO 3aTIOMUHATh U CUCTEMAaTU3UPOBATh HHPOPMAIHIO.

NOHMMATh U UCIOJIb30BATh MATEMAaTUUYECKHE CPEACTBA HATJISAHOCTH (TpaduKw,
auarpaMMbl, TaONMUIBI, CXE€Mbl W Jp.) IS WUIIOCTpAIlMd, WHTEPIpETAIH,
apryMEHTaluu.

Osnaoenue YHUepcanibHblMu yueoHvIMU KOMMYHUKAMUGHHIMU
oelicmeuamu:

OpraHU30BBIBATh YU4E€OHOE COTPYIHHYECTBO M COBMECTHYIO JESTEIBHOCTH C
YUHUTEIEM U CBEPCTHUKAMH B IIPOLIECCE PEILICHUS 3a/1a4;

B3aMMOJICHCTBOBATh U HaXOJIUTh OOIIME CIIOCOOBI padOThI; paboTaTh B rPyMIIE:
HaxoJIUTh OOIlee pelieHue U paspemarb KOHGIMKTHI Ha OCHOBE COIJIACOBAHMS
MO3UIIUN U yu€Ta HHTEPECOB; CIYIIATh MapTHEPA; POPMYIUPOBATH, APTYMEHTUPOBATH
U OTCTAaWBaTh CBOE MHECHUE;

MPOTHO3UPOBATh BO3HUKHOBEHUE KOH(MDIMKTOB MPU HATUYUHM PAa3HBIX TOYEK
3peHUs W pa3pemiath KOH(IMKTHI Ha OCHOBE Y4Y€Ta WHTEPECOB U TMO3UIUNA BCEX
YYaCTHUKOB,

apryMEHTHpPOBAaTh CBOIO TMO3UIMI0 U KOOPAUHUPOBATH €€ C TMO3UIMSIMU
MapTHEPOB B COTPYJHUUYECTBE MPHU BBIPAOOTKE OOIIETO PEIICHUS B COBMECTHOM
NeATEIIbHOCTH;

BBITIOJIHATH CBOKO 4YacTh pPabOThl, JOCTUTAaTh Kaue€CTBEHHOI'O pe3yJibTara U
KOOPAUHUPOBATH CBOU JICUCTBUS C APYTUMHU YJICHAMH KOMaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa B OOIIUA MPOTYKT.

Osniadenue ynusepcanvHoIMu y4eOHbIMU PEYIAMUBHBIMU OCUCH GUAMU:

CTaBUTb 11€JIM, BHIOUPATHh U CO3/1aBaTh AJITOPUTMBI JIJISl PEIICHUS YI€OHBIX
MaTeMaTUYECKHUX MPOoOIeMm;

IJIAHUPOBATh U OCYIIECTBIISThH ACSATEIbHOCTh, HAMIPABICHHYIO Ha PELICHUE
3a/1a4y UCCIIeI0BATEIbCKOIO XapaKTepa.

dbopmMyIupoBaTh U yACPKHUBATH Yy4eOHYIO 3ajady, COCTaBISATH IUJIaH U
MOCJIEN0BAaTEILHOCTD JCHCTBUH;

OCYIIECTBIISITh KOHTPOJIb MO 00pasily ¥ BHOCUTh HEOOXOJIUMbIE KOPPEKTUBHI,

KOHTPOJIMPOBATh MPOLIECC U PE3yibTaT yueOHONH MaTeMaTH4eCKOM
NEATEIIbHOCTH;

14



aJIeKBaTHO OIIEHWBATh MPABWJIBHOCTh WM OUIMOOYHOCTH BBIOJHEHUS YUeOHOM
3a7auu, € 00bEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ peIleHHS;

CIIMYaTh CIIOCOO AEWCTBUS U €ro Pe3yNbTaT C 3aJaHHBIM 3TAJIOHOM C IIENBIO
oOHapy>KeHHs OTKJIIOHEHUH M OTIMYUI OT STAJIOHA.

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTbH MPH PEUICHUH Y4eOHOMN
3aj1auu;

MOHUMATh MPUYUHBI, 10 KOTOPHIM HE ObUT JOCTUTHYT TpeOyeMblid pe3yibTar
JESITeIbHOCTH, OMPEACIATh MO3UTHBHBIE M3MEHEHUS M HaIpaBiCHUs, TpeOyroliue
JaybHenIe paboThl;

peryJIupoBaTh COCOO BBIPAKEHUS SMOITHIA.

IHPEAMETHBIE PE3YJIBTATDBI

TIJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATBI OCBOEHU S IIPUMEPHOU
PABOYEN ITPOI'PAMMBI KYPCA «AJITEBEPA» (ITO TOJJAM OBYUEHI)

OcBoenue ydeOHOro Kypca «Anredpa» Ha ypOBHE OCHOBHOIO OOIIEro
oOpa3oBaHMs JOJKHO oOecneuyuBaTh JIOCTH)KEHHE CJIEAYIOUIMX IPEAMETHBIX
00pa30BaTeNbHBIX PE3yIbTATOB:

PemaTe nuHENHbIE U KBaJpaTHbIC YPaBHEHUs, YPaBHEHUs, CBOIAILNECA K HUM,
npocTeiiiye 1poOHO-paliiOHaIbHbIEC YPABHEHHUS.

Pemate mpocTeWiine CUCTEMBI [BYX JMHEWHBIX YPaBHEHHM C JBYMS
IIEPEMEHHBIMU U CUCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SBISACTCS
JUHEWHBIM (110 BU3yaJIbHOU omope).

Pemiate mpocteifire TEKCTOBBIC 3ajadyu  ajareOpanyeckuM CrocoooMm ¢
MOMOILIBIO COCTaBJIEHUSI YpPAaBHEHMSI WJIM CHCTEMBI JABYX YPaBHEHHU C JABYMs
MEPEMEHHBIMHU.

[IpoBOAMTH MPOCTENIINE UCCIEAOBAHNS YPABHEHNN U CUCTEM YPABHEHUI, B TOM
YyluCclie C NPUMEHEHUEM TpapuyecKux MpeAcTaBlIeHU (yCTaHABIMBATh, UMEET JIH
YpaBHEHUE WM CUCTEMA YPABHEHUH PEILICHHUs, €CIIU UMEET, TO CKOJIbKO, U TIp.).

Pemars nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pa)xarb
pelIeHME HEPAaBEHCTB HA YMCIIOBOM MpPSMOM, 3alMChIBATh PEIICHUE C ITOMOIIBIO
CUMBOJIOB.

Pemate cucteMsl JINHEWHBIX HEPABEHCTB, CHCTEMbBI HEPABEHCTB, BKIIFOYAOIIINE
KBaJIpaTHOE HEPAaBEHCTBO; M300pakaTh peLICHUE CHCTEMbl HEPABEHCTB HA YKCIOBOMN
MPSAMOi1, 3aIIMCHIBATh PELIEHUE C TOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUH PA3IMYHbBIX 33/1a4.

Dynkyuu

Pacno3naBaTh (QyHKIMM M3y4EHHBIX BHJOB. IloKa3pIBaTh CXEMAaTHYECKH
pacIioyIoKEHUE Ha KOOPAMHATHOMN TIOCKOCTH TpadukoB GyHKIMA Buaa: Y = KX, y = kX

) 3 _ .
+b,y=a" +bx+c,y=x,y=y% Yy = — B 3aBHCHMOCTH OT 3HaueHwuii
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K03 (UIIMEHTOB; OMHUCHIBATH CBOMCTBA (DyHKITHIA.
Crpouts 1 n300pakatb CXEMaTHUUECKU TpapUKd KBaJApPATUYHBIX (PYHKIMM,

OTIMCHIBATHh CBOMCTBA KBAIPATUIHBIX (YHKIIUN IO UX TpaduKam.

PacrosnaBaTh kBagpatuuHylo (QYHKIHIO 1O (opmysie, MPUBOAUTH MPUMEPHI
KBaJAPAaTUIHBIX (DYHKIMA U3 peaTbHOM KU3HU, GU3HKHU, TCOMETPHH.

Apugpmemuueckan u zeomempuueckasn npozpeccuu

Pacro3naBaTh apupMETHIECKYIO I TEOMETPUUECKYIO MMPOTPECCUU TIPU PA3HBIX
crioco0ax 3aJaHusl.

BBITTONHSATE  BBIUMCICHUS C  HMCHOJb30BaHWEM GopMyl N-TO  4YiICHA
apu(PMETUUYSCKON M TEOMETPUUYCCKOM IMPOrpeccuii, CyMMbI IEpBBIX N ujeHOB (C
OTIOPOM Ha CIIPABOYHYIO HH(POPMAIIHIO).

PemaTe 3a1a4n, CBA3aHHBIC C YUCIIOBBIMHU MOCIICAOBATCIIBHOCTSIMH, B TOM YHCIIC
3a1a4M M3 peaJbHOM JKMU3HU (C HCIOJB30BAaHUEM KaJIbKyJIATOpa, LH(PPOBBIX
TEXHOJIOTHH).
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TEMATHYECKOE IVTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (11O 'OJAM OBYUYEHMUA)

7 xaacc (He menee 102 q)

Ha3Banue
pa3aesa (TemMbl)
Kypca (4uciio
4acoB)

OcHOBHOe coiepkaHue

OcHOBHBIE BU/IBI 1€SITEJIbHOCTH 00Y4YAOINXCS
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Yuciaa n
BBLIYHCJICHHS.
PanmuonanabHbIe
qucIa

(25 4)

IToHsiTHE pallMOHATILHOTO YUCIIA.

Apudmernueckre ASWCTBUS C PAlMOHATBHBIMUA YHCIAMH.
CpaBHeHue, ynopsaa04MBaHue PAMOHAIBHBIX YACEI.

CreneHs ¢ HaTypaJIbHBIM [T0OKA3aTEIIEM.

Perienne oCHOBHBIX 3a7a4 Ha ApoOH, MPOLEHTHI U3 peabHOU
IIPaKTHUKHU.

IIpy3zHaky  OENMMOCTH,  Pa3JOKEHUS HAa  MHOXHUTEIH
HAaTypaJIbHBIX YUCEIL.

Peanbhble 3aBUCHUMOCTH. [Ipsamas u oOpaTHas
IIPONOPLUOHAIBHOCTH.

CucreMaTH3MpPOBATh U 000raliaTh 3HAHUS 00 OOBIKHOBEHHBIX
U JICCATUYHBIX TPOOSX.

CpaBHUBATH U YNOPAA0YMBATH JAPOOH, MPeoOPa30OBHIBAS TPH
HEOOXOAMMOCTH  JIECATHYHBIE JpoOM B  OOBIKHOBEHHEIE,
OOBIKHOBEHHBIC B JECATHUYHBIC, B YAaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO TPOOb.

IIpumensiTh  pa3HoOOpa3Hbie  CHOCOOBI W MPHEMBI
BbIYNCJIEHUS] 3HAYEHHU JPOOHBIX BbIPA’KEHUM, COACPKAIINX
OOBIKHOBEHHBIE ¥  JECATHYHBIE JPOOHM: 3aMEHATH TpH
HEOOXOAMMOCTH  JIECATUYHYIO  JpoOb  OOBIKHOBEHHOW |
OOBIKHOBEHHYIO JIECATUYHON, IPUBOIUTH BBIpAXKCHHE K (hopme,
Haubonee ymoOHOM /Uis  BBIUMCICHUN, NPeoOpa3oBBIBATH
NpOOHBIE BBIPAKEHUS HA YMHOXXCHHE WM JCJICHUE JECATUYHBIX
npo0el K ACHCTBUSAM C ISJIBIMU YUCIIaMH (ITPH HEOOXOUMOCTH C
HaIpPaBJISAOLIEH TTOMOIIIBIO).

IIpuBoauTH 4MCI0BbIe U OyKBeHHbIE NMPUMeEPHI CTENEHU C
HATYpPaJIbHBIM TIOKa3aTelieM, OOBSCHSS 3HAYCHHUS OCHOBAHHS
CTENEHHU M IOKAa3aTeNs CTEIEHU, HaXOIUTh 3HAYEHUs CTEIeHEH

Buma a" (a — mob0e palMoHaNIbHOE YUCIIO, N — HATypaabHOE
YHUCJI0) C ONOPOH HA CIIPABOYHYIO HH(POPMAIIUIO.

IlorumaTh cMBICA 3anmucH OOJBIIMX YHCEI € IOMOIUbIO

AeCATHYHBIX Apoleil u creneHel ynciaa 10, npuMeHsATs UX B

peajJibHbIX CUTYalMSX.

IIpuMeHATH TPU3HAKHU AEIUMOCTH, PA3JI0KEHHUSI HA MHOXKHUTEIN
HaTypaJbHBIX YHCETI.

PemaTh npocreiiime 3aa4u Ha YaCTH, IPOLICHTHI, TPOTIOPIIUH,
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Ha HaXOXKJIeHUE IPOOH (MPOIIEHTA) OT BEIMUYUHBI U BEIIMYUHBI T10
e npobu (mporeHTy), Apodu (IpoIeHTa), KOTOPBIA COCTABIISET
onHa BenuuyuHa OT Jgpyrod. IlpuBoauth, pa3oupars,
OIleHUBATH PA3JIMYHBIC PEIICHUS, 3aMMCH PEIICHHH TEKCTOBBIX
3a/ad.

Pacno3HaBaTh U 00BACHATH, ONTUPASCH HA OMPEACIICHUS, IPSMO
MIPOIIOPIIMOHAIIEHEIC u obpatHO MPOIOPIIMOHAIILHBIC
3aBUCHUMOCTH MEXIYy BEIHMYMHAMU; MPUBOAUTH MPUMeEPbI 3THUX
3aBUCHMOCTEH W3 pEATbHOrO MHUpa, W3 JPYrUX YUeOHBIX
PEIMETOB.

Pemarp mpocrteiiine MPaKTHKO-OPHEHTHPOBAHHbIE 3aa4H
Ha  Japoowm, NPOLEHTHI, MNPAMYIO H  o0paTHyI0
NPONOPIHOHATBHOCTH, MPONOPHH.

Anredpanyeckue

BbIPaKEHHsI
(27 v)

byksennbie BepaxkeHus. [lepemennsie. JlomycTuMble 3HaUYCHUS
nepeMeHHbIX. DOPMYIIBL.

[Ipeobpa3oBanre OYKBEHHBIX BBIPAKEHUH, PACKPBITHE CKOOOK
Y TIpYBEJICHUE MOJO0OHBIX CIIaraeMbIX.

CBoiicTBa CTENEHU C HATYPATbHBIM [TOKa3aTEJIeM.
MHoOrouIeHbI. Cnoxenue, BBIYMTAHUE, YMHOKEHUE
MHOTroul1eHoB.  Dopmynbl  COKpallEHHOTO  YMHOXKECHHS.
Pa3nosxeHrne MHOTOYIEHOB Ha MHOKHUTEIH.

OBaanerb Ha 0a3oBoM YPOBHE anre0panvecKou
TEPMUHOJIOTUEN M CHMBOJIMKOW, NPHUMEHAITb €€ B Ipolecce
OCBOEHHS yueOHOro MaTepuana.

Haxoautp 3HaueHus: OyKBEHHBIX BBHIPAKEHUI MPU 3aJaHHBIX
3HAYCHUSAX OYKB; BBITIOJIHITH BEIYMCICHUS 1O (hopMyIIaMm.
BoinoHATH mpeoOpa3oBaHus EI0T0 BRIPAKEHUS B MHOTOWICH
MIPUBEAECHUEM NOJJOOHBIX CJIaraeéMbIX, PACKPBITUEM CKOOOK.
BbInoJHATL YMHOXKEHHE OJHOWIEHA Ha MHOTOWIEH U
MHOTO4YJIeHa Ha MHOTOWIEH, IPUMEHATh (POpMyIIbl KBajpaTa
CYMMBI U KBaJipaTa pa3HOCTH C OIIOPOH Ha CIIPaBOYHYIO
UH(OPMALIHUIO.

OcymecTBaATh Pa3IoKEHNE MHOTOWIEHOB HA MHOYKUTEIIN
nyTEM BBIHECEHHs 32 CKOOKHM OOIIero MHOXKHUTEINS, IPUMEHEHUS
¢dopMysIbl  Pa3HOCTH  KBaJpaToB, (OpMyn  COKpaIEHHOTO
YMHOXEHHUS C OTIOPOM Ha CIIPaBOYHYIO HH(POpMAIIHIO.
IIpumensiTh mnpeoOpa3oBaHHE€ MHOTOWIEHOB JUISI PpEIICHUS
pa3IMYHBIX 3aJa4 M3 MaTeMaTUKH, CMEKHBIX IMPEAMETOB, U3
peanbHON MPAKTHUKHU.

3HAKOMHTBCS C HCTOPHEl Pa3BUTHS MATEMATHKU.
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YpaBHeHust
U HEPaBEHCTBA
(20 u)

VYpaBHeHue, IpaBuiia npeoOpa3oBaHus
PAaBHOCUJIBHOCTb YPaBHEHUM.
JIuHeitHOE ypaBHEHUE C OJTHOM MEPEMEHHOMN

ypaBHEHUH,

IIEPEMEHHON, PEILICHNE JIMHEMHBIX ypaBHEeHUN. Pelenne 3anau

C IMIOMOIIBI0 YPABHEHUIH.

Jlunevinoe ypasnenue ¢ 08yMs nepemMeHHbIMU U €20 2PAGUK.
Cucrema 1ByX JINHEWHBIX YPaBHEHUU C JBYMSI NIE€PEMEHHBIMHU.
Pemenne cucteM ypaBHEHHH CIIOCOOOM TMOJCTAaHOBKUA U

CII0COOOM CIIOKEHHS.

PemaTe IMHEHHOE ypaBHEHUE C OJHON IEPEMEHHOM, IPUMEHAS
NpaBuHJIa [1Iepexoa OT UCXOJHOTO YPAaBHEHUS K PABHOCWIBHOMY
emy 6osee npoctoro Buja. IIpoBepsiTs, sBiIseTCS 11 KOHKPETHOE
YHCJIO KOPHEM YPABHECHHS.

IlopOupare npuMepsl Nap 4YKCEN, SBISIOLIMXCA PEIICHUEM
JMHEUHOIO YPaBHEHUS C IBYMS IIEPEMEHHBIMH.

Ctpouth B KOOPIWHATHOM TUIOCKOCTH TpaduK IHMHEHHOTO
YPaBHEHMsI C JBYMs IE€PEMEHHBIMH (IIPpH HEOOXOJUMOCTH C
WCIOJb30BAHUEM CMBICIOBOM OIOPHBI); TOJB3YIACh TpaduKOM,
NPUBOIUTH IPUMEPbI PELICHNS YPaBHEHUS.

Haxoaurth pemieHue CHCTEMBI JBYX JIMHEHWHBIX YPaBHEHUH C
JIBYMSI [IEPEMEHHBIMU C OIIOPO Ha aIrOPUTM y4eOHBIX JeHCTBUI.
CocTaBasATh U pelIaTh ypaBHEHUE UM CUCTEMY ypaBHEHUH IO
YCIOBUIO 33Jaud, WHTEPIPETHPOBAaTH B COOTBETCTBHHU C
KOHTEKCTOM 3a/1a4yd IIOJy4ECHHBI pE3yJbTaT C OINOpPOH Ha
BOIIPOCHBIN IUIaH.

Koopaunartsi
U rpauKH.
DOyHKIUH
(24 v)

Koopaunara Toukn Ha npssMoi. YucaoBbIe IPOMEKYTKH.
PaccrosiHne Mexy 1ByMsl TOYKaMH KOOPAVMHATHOW MPSIMOM
[IpsimoyronbHas cucteMa KOOPAMHAT Ha TNIOCKOCTH. [Ipumepsl
rpaduKoB, 3aJaHHBIX popMyamMu. UTeHHe rpaKoB pearbHBIX

3aBHUCUMOCTE.

[lonstue Qynkuuu. I'paduk Pynkumun. CpoiicTBa (yHKIUH.

Jluneitnas  ¢ynkuus. Iloctpoenune rpaduxa

byukuun. I'paduk Gpyskipnm y = kx + b.

JIMHENHON

H3o6paxkars Ha KOOpPJMHATHON IpsAMON TOYKH,
COOTBETCTBYIOIIME 33aJaHHBIM KOOpIHMHATaM, JIy4d, OTPE3KH,
MHTEPBAaJIbl; 3aIIMCHIBATh UX HA aIre0OpanvyeckoM s3bIKeE.
OTMeuyaTh B KOOPAMHATHON NMJIOCKOCTH TOYKH MO 33/JlaHHBIM
KOOpJMHATaM; CTPOUTh TpauKH HECIOXKHBIX 3aBHCHMOCTEH,
3aJaHHbIX (OPMYJIaMH, B TOM YHUCJIE C MOMOILIBIO IH(PPOBBIX
n1abopaTopui.

IIpuMensiTh, M3y4aTh NPEUMYIIECTBA, HHTEPNPETHPOBATH
rpadudeckuii crnocod MpeaAcTaBIeHUs U aHaIu3a pa3Ho0Opa3HoH
KU3HEHHOU MH(pOopMaIuu.

OcBauBaTh Ha 0a30BOM ypOBHE NMOHATHE (PYHKIIMHU, OBJIaJIEBAaTh
(YHKIIMOHATIBHON TEPMUHOJIOTHEH.

Pacno3naBath JnHeliHyl0 QyHKImo0 Y = kX + b, onmuchiBaTh
e€ CBOICTBa B 3aBUCUMOCTH OT 3HaueHUH K03 urreHToB K u b
(mpu HEOOXOAMMOCTH C OIIOPOM HA ANTOPUTM MPABHUIIA).
Crpours rpaduku mHeliHON QyHKIMU, QyHKIMU Y = KX + b
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Hcnoab3oBaTh HH(POBbIE pecypcehl U TOCTPOCHUS IpaduKoB
(GyHKIMN ¥ U3yYEHUS] KX CBOMCTB.

IIpuBOoaNTE MpHUMEpPBI IMHENHBIX 3aBUCUMOCTEN B PEAJIbHBIX
Ipoleccax U sABJICHUIX.

IloBTOpEHUE

1 00001IeHNEe
(6 1)

HOBTOpeHI/IC OCHOBHBIX NOHATHH H MCTOOOB KypcCa 7 KJ1acca,

0000111eHrE 3HAHUI.

BpiOuparb, TNpPUMEHATH CHOCOObBI  CPaBHEHUSA  YHCEI,
BBIYKCIICHUM,  MpeoOpa3oBaHUN  BBIPAKCHHH,  pEIICHUS
ypaBHEHUH MpU HEOOXOAUMOCTH C HAMPABJISAIONICH TOMOMIBIO.
OcyuiecTBJIAATh CAMOKOHTPOJIb BBIMOJHAEMbIX JEHCTBUN U
CaMOIIPOBEPKY pe3ylibTaTa BBIYUCICHUH, MPeoOpa3OBaHMUIA,
TTOCTPOCHUH.

PemaTe npocreiiiume 3aga4u U3 peaibHOM KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUSA JUIs PELICHUs 3a1ad U3 JPYTux
MPEIMETOB.

Pemate mpocreiilime TEKCTOBbIEe 3aJa4HM, CPABHUBATD,
BbIOMPATH CIIOCOOBI PEIICHUS 3a1a4H.

8 kuacc (He menee 136 u)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uci1o

OcHoBHOE€ CoacpKaHue

OcHoBHbIE BU/IbI 1eITEJIbHOCTH oﬁyqamumxcn

4acoB)
Yucna u KBanpatuslit kopeHs u3 uncna. [louamue 06 uppayuonaibrHom | DOpMYJINPOBATH onpeesieHHe KBAJAPATHOTO KOPHS U3 YHUCIA,
BbIYHCJIEHHS. yucne. /lecamuunvle npudIUNCEHUS UPPAYUOHATILHBIX HUCEIL. apuMeTHUYECKOro KBaJIPaTHOrO KOPHS MPH HEOOXOAMMOCTH C
KBaaparnsbie Heticmeumenvhuvie uucna. CpasHenue 0elicmeumenbHsbix Yucesl. | BA3yaaIbHOU OIOPOM.

KOPHHU

ApudmeTrueckuil KBaipaTHbIN KOPEHb.

HpPlMeHﬂTb onepanriio U3BJICYCHHUA KBAJAPATHOIO KOPHA M3
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(154) VYpaBHeHue BUA X’ = a. qrcia, HCNoab3ysl P HEOOXOIUMOCTH KAJbKYJIATOP.
CaoiicTBa apuMeTHIECKUX KBaJIpaTHBIX KOpHEH.| OueHMBaTh  KBaJApaTHblE KOPHM LEIbIMU  4YHUCIAMH U
[IpeoOpa3oBaHre  YHCIOBBIX  BBIPAKEHUH,  COAEPMKAIIUX | JECITUUYHBIMU IPOOSMHU.
KBa/IpaTHbIE KOPHHU. CpaBHuUBATP W yNOPSAOYHUBATH  pAlUUMOHAIbHBIE U
HppallOHAJIbHBIE YUCIIA, 3alIMCAHHBIE C IOMOIIbIO KBAIPATHBIX
KOpHE# npu He0OXOAUMOCTH C HATPABJISIIOIIEH TOMOIIBIO.
HccaenoBarb ypaBHEHUE x2 = d, HAXOAWTb TOYHBIE U
npubnmxEHnbIe KopHH pu a > 0.
HccaenoBarb, cBOMCTBAa KBaJpaTHBIX KOpPHEW, MPOBOAS
YUCJIOBBIE 3KCIIEPUMEHTBI C HCIOJb30BAHUEM KaJIbKYJISITOpa
(komIIBIOTEPA).
IIpuMeHsaTe cBOMicTBA apUPMETHYECKHUX KOpPHeH /Js
npeodpa3oBaHusi BbIPAKEHHI.
BbinmosiHATH mpocTeiiline MNpeoOpPa3oBaHMA  BbIPAKEHUH,
coJiepKalluX KBaJpaTHble KOpPHU. BbIpakaThb HepeMeHHbIE U3
reOMEeTPUUYECKUX U (PU3NYECKUX (POPMYI MpH HEOOXOTUMOCTHU C
OMOpOil Ha TPaBUJIO.
BoruncaaTe 3HAYEHMS BBIPAXKEHUM, COEpIKALUX KBaJpaTHbIE
KOPHHU, UCTIOIb3YS IPU HEOOXOAUMOCTH KAJIbKYJISATOP.
HUcnonb3oBarh B XOA€ PpElIEHHsA 3anad  dJIEMEHTApHBIE
MIPE/ICTABJICHMS], CBSI3aHHbIE C NPUOIMKEHHBIMH 3HAYEHHUSIMU
BEJIMYHH.
3HAKOMUTBHCS C UCTOPHUEH pa3BUTHA MaTeMATHKH.
Yucna u Crenens ¢ nenslM nmokasareneMm. CTanaapTHas 3anuch yncia. | @opMyJIMpoBaTh onpe/esieHle CTEIICHU C IENIbIM MoKa3aTeleM
BbIYHCJIEHHSI. Pa3mepnl 00beKTOB OKpyXKaroiero Mupa (0T 3JeMEeHTaPHBIX (Tipu HEOOXOMMOCTH IO BU3YAIBHOHN OTIOpE).
Crenennb YaCTHI] 10 KOCMUYECKHX O0BEKTOB), JUIMTENBHOCTD IporieccoB | [lpeacTaBiasTh 3anuch OOJBIINX M MaJIBIX YHCEIT B CTAHAAPTHOM
¢ HeJIbIM B OKpY’KaroIleM MUpe. Bujge. CpaBHMBaTh 4KCIa U BEJIWYMHBI, 3allUCAHHBIE C
nokasareJiemMm CBoJicTBa CTENEHU C LIEJIBIM [T0KA3aTEIIEM. UCIIOJIB30BaHueEM crernenu 10.
(7 9) Hcnoab3oBarh 3amMch YHCE B CTAHAAPTHOM BHUAE A

BBIPOXECHHUS Pa3MepPOB OOBEKTOB, IMTEILHOCTH TPOIIECCOB B
OKpY>KarolleM MUpE.
DopMyJIMPOBATH, 3ANMKCHIBATH B CUMBOJIMYeCKO dopme u
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HIIOCTPUPOBATL INPUMEpaMu CBOICTBA CTCIICHU C OCJIbIM

mokaszareieM (MIpH  HEOOXOAMMOCTH C  HCIIOJH30BAHHEM
BU3YaJIbHON OMOPHI).
I[IpumeHsTh cBoOlicTBA CTEEHU [UIsi  [pPeoOpa3OBaHUS

BBIPQKCHUM, COIECPXKAIIMX CTENEHU C LEJIbIM II0Ka3aTelleM C
WCTOJB30BAHUEM  CHPAaBOYHOH wuHGpopManmu. BbINOTHATH
AeHCTBUS C YNCIAMM, 3alMCAaHHBIMM B CTAaHIAPTHOM BHJE
(YMHOXEHHE, JIeJICHHE, BO3BE/ICHHUE B CTEIICHB).

Aareopanyeckue | Ksagparneiii Tpéxunen. Pasnoxkenue xkBaapaTHoro tpéxwieHa | PacmosnaBaTh  KBagpaTHBIA — TPEXWIEH,  YCTaHABIUBATb

BbIPaKeHUsl. Ha MHOXXHTEJIH. BO3MOYKHOCTb €0 Pa3J0KE€HUsI HA MHOKUTEIH.

KBaapatubrii PackiaapiBaTh Ha MHOKHMTENM KBAJpPaTHBIM TPEXUWIEH C

TPEXUIeH HEOTPUIIATEIIHBIM JUCKPUMUHAHTOM TPU HEOOXOJUMOCTU C

(59) OIOPO¥ Ha aJITOPUTM ITPABHJIA.

Aareopandeckne | Anredpandeckas a1poOb. /lonmycTHMble 3HaUE€HHs IIEPEMEHHBIX, | 3anucbIBaTh anredpanueckue BoipaxxkeHus. HaxoauTh o6iacts

BbIPaKeHUsl. BXOJIAIIUX B aireOpandeckue BeipakeHus. OCHOBHOE CBOWCTBO | OTIPECIICHUS] PAIIMOHATEHOTO BBIPAKCHUS.

Aareopanyeckas | anredpanueckoit 1poou. CokparieHue Apooei. BbINOJHATH YKMCIOBBIC MOJCTAHOBKY M BBIYHUCJIATH 3HAUCHHUE

Apodb Crnoxenue, BBIYUTAHHE, YMHOKEHHE u JeJieHre | Apoou, B TOM YKCIIE C TOMOUIbIO KaJbKYJIATOPA.

(159) anrebpanveckux apoGeit. IIpeoOpasoBaHue BbIpakeHUH,| POPMYJIHMPOBATH OCHOBHOE CBOMCTBO aJireOpandeckoii Apoou u

coJieprKallMX anredpandeckue Ipoou. NPUMEHSATH €T0 JUIsl TpeoOpa3oBaHusl JpoOei.

BbInoJHATL JelcTBUSI C anreOpandecKuMu JpoOsMH  TIpH
HEOOXOMMOCTH C HampaBisdmoomeld mnomoupo. [IpuMeHsTs
npeoOpazoBaHus BBIpAXKECHHUHN Ui pelieHus 3afad. Bbipaxkarth
nepemMeHHble 13 Qopmyn (PpuU3NUECKHUX, TE€OMETPUUYECKUX,
OTMMCHIBAIONINX OBITOBBIE CHUTYaIlMH) TpPU HEOOXOJUMOCTH C
HAMPABJISAIOIICH TOMOIIBIO.

YpaBHenust KBanpatHoe ypaBHenue. Henonnoe kBanpatHoe ypaBHeHHe. | Pacmo3HaBaTh KBaJIpaTHBIC YPABHCHHS.

H HepaBeHCTBa. dopmysa KOpHEH KBaJpaTHOTo ypaBHeHUs. Teopema Buema. |3anucbiBaTh (opmysy KOpHEH KBaJpaTHOTO YypaBHEHUS;

KBaaparnsbie Pemenne ypaBuenuii, cBomsanmxcs kK kBagpaTHsiM. [Ipocreiinie | pemiaTh KBajpaTHble YPaBHEHUs] — TIOJHBIE W HEMOJIHBIE (C

YPaBHEHUA IpOOHO-pallMOHANILHBIE YPABHEHHUS. WCIIOIB30BaHUEM CIIPABOYHOM MH(POPMAIIUH).

(15 ) Pemenne TekcTOBBIX 3amad ¢ TOMOMmIbIO  KBaapaTHeIX | [IpoBoauTh mpocreiimime McCJeI0BAHMS  KBaJpPATHBIX
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YpaBHEHUH.

YpaBHECHUH.

PemiaTh ypaBHeHMsl, CBOJSIINECS K KBaJPAaTHBIM, C TTOMOIIbIO
npeoOpa30BaHM U 3aMEHOM TIEPEMEHHOM C OMOPOM Ha aJTOPUTM
paBuIa.

Habawopath M aHAJIM3MPOBATH CBS3b MEXKIY KOPHSIMHU U
KO3 PHUIMEHTAMH KBaJIpaTHOTO YPAaBHEHHS.

Tlpumensmo meopemy Buema ons peuienus
3a0ay (¢ ucnoIvb308aHuem oopaya,).

Pemate TekcTOBbIEe 3agauM anreOpanyeckuM CHOCOOOM:
NEPEXO/IUTh OT CJIOBECHOH (HOPMYNIHPOBKU YCIOBHS 3a/adyd K
anredpanvyeckod MoJEIu IMyTEM COCTaBIEHUS ypaBHEHUS (Ipu
HEOOXOJUMOCTH C  HaIpaBJSIONMIed MOMOIIbIO);  peliaTh
COCTaBJICHHOE YPaBHEHUE; HHTEPIIPETUPOBATh PE3YJIbTaT.
3HAKOMUTBCS € HCTOpPHeil pa3BUTHUS ATeOpBI.

YpaBHeHnus JIuneiiHOe ypaBHEHHE C JIByMs II€PEMEHHBIMH, ero rpaduk, |Pacrmo3naBaTh nTMHEHHbBIC YpaBHEHHS C JBYMSI IEPEMECHHBIMH.
¥ HEpaBeHCTBA. IIPUMEPBI PELICHUS YPABHEHUM B LENIBIX YHACIIAX. Crponth rpaduku JIMHEHHBIX YpaBHEHUH, B TOM 4HCIE
Cucrembl Pemenne cucrem [OByX JIMHEHHBIX YPaBHEHMHM C JBYMs|HCHOJB3ys HudpoBbie pecypebl (IIpd HEOOXOJUMOCTH C
YPaBHEHUi nepeMeHHbIMHU. [Ipumepbl perieHus CUCTEM HEJIMHEMHBIX | OIIOPO Ha aJrOpUTM Y4e€OHBIX AEHCTBUIA).
(13 9) YPaBHEHUN C IByMs IEPEMEHHBIMHU. Paznnyare napaienbHble U NEPECEKAIOLIUECS NPSAMBIE 110 UX
I'paguueckaa  unmepnpemayus  ypaewenus ¢  O8yMs|yPaBHEHHSM.
nepemMenHbIMU U CUCEM YPABHEHULL C O8YMsL NEPEMEHHBIMU. Pemrate cucteMbl [BYX JIMHEHHBIX YpPaBHEHHH C JByMs
PerreHne TEKCTOBBIX 3a/1a4 C TOMOILBIO CUCTEM YPaBHEHUM. IIEPEMEHHBIMU NIOJICTAHOBKOM M CIIOKEHUEM.
PemaTe npocreiiime CUCTEMBI, B KOTOPBIX OJAHO U3 YPaBHEHUN
HE SIBJISIETCS JIMHEHHBIM MPH HEOOXOAUMOCTH C HalpaBIISIOLICH
IIOMOLIBIO.
IlIpueooums  cpagpuueckyro  unmepnpemauuro  pewierus
VpasHeHus ¢ 08yMsl NnepeMeHHbIMU U CUCEM YPAGHEHULL C 08YMs
nepemeHHbIMU.
PemiaTh TekcTOBBIE 3aJa4M aIreOpauecKuM CIocoOoM.
YpaBHeHnus UucoBble HEPaBEHCTBA U UX CBOMCTBA. ®DopmyIMpOBaTh CBOlicTBa YUCIIOBBIX HEpPABEHCTB,

¥ HepaBeHCTBA.

HepaBeHcTBO ¢ 01HOM niepeMeHHON. JIMHEHHbIE HEPABEHCTBA C

WJUTFOCTPUPOBATH X HA KOOPAMHATHOW MPSMOM.

24




HepaBencrBa OJIHOM mepemMeHHOW U ux peunieHue. CUCcTEeMBbl JTUHEHHBIX IIpuMeHATH CBOCTBA HEPABEHCTB B XO/I€ PELICHUS 3a/1a4.
(12 v) HEPABEHCTB C OJHOU IIEPEMEHHOM U UX pELICHUE. Pemiate JMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM,
N300pakeHue pelieHus TMHEHHOTO HEPABEHCTBA U UX CHCTEM | M300paXkaTh pellieHHe HEpaBEeHCTBA HAa YHCIIOBOM MPsIMOM.
HA YUCJIOBOM MPSMOM. Pemiath cCTEMBI JINHEHHBIX HEPABEHCTB, N300paXKaTh PEIICHHUE

CUCTEMbI HEPABEHCTB Ha YHCJIOBOM IPSIMOM IIPU HEOOXOUMOCTHU
C BU3yaJIbHOM OTMIOPOH.

DyHKIUH. [Tonstue ¢ynkuuu. O6racTb onpeaencHUs U MHOKECTBO Hcnonb3oBath  QYHKIHOHAIbHYI0O  TEPMHMHOJIOTHIO  H

OcHoBHBIE sHaueHu# Gpyakuuu. CriocoObl 3amaHus QyHKITHIA. CHMBOJIMKY.

MOHATHSA I'papux Qynkuuu. CpoiicTBa (yHKLUMHU, UX OTOOpakeHHE Ha | BoIYMCAATH 3HAYeHus (DYHKIMHA, 3a0aHHBIX GopMmyraMu (TIpu

(54) rpaduxke. HEOOXOIMMOCTH MCIIONb30BaTh KalbKYJIATOP); COCTABJIATH
Ta0IUIbI 3HAYeHHIT (YHKITUH.
CTpouts 1o TouKkaM rpaguku GyHKIUH.
OnuceiBaTh cBOlicTBa (DYHKIIMU HA OCHOBE €€ rpaduueckoro
OPEJICTaBICHUs IpU  HEOOXOJUMOCTH C  HaIpaBJdroILen
IIOMOIIBIO.
Hcnonb3oBath  (QYHKIHOHAIBHYI0O  TEPMHMHOJIOTHIO  H
CHMBOJIMKY.
HccaenoBars mpuMepsl Tpa@UKOB, OTPAKAIOIIMX pEaTbHBIC
npoueccbl U sBieHUs. IIpuBOAUTH NpPHMeEPBI MPOIECCOB U
SIBJICHUH C 3aJJaHHBIMHM CBOWCTBaMH.
Hcnonb3oBaTh KOMIBbIOTEPHBIE IPOTPAMMBI JIJIS1 IOCTPOCHUS
rpadukoB PyHKINN U U3yYEHHS UX CBONCTB

DOyHKINH. Urenne wu mnocrpoenue rpadukoB ¢yHkuuid. Ilpumeps! | Haxonuth ¢ moMombio rpadpuka QyHKIMY 3HAUCHUE OJHOM M3

YuciaoBble rpadukoB QyHKIUHN, OTPAXKAIOLIUX PealIbHbIE TPOLIECCHI. paccMaTpuBaEeMbIX BEIMYHH 10 3HAYEHUIO IPYTOM.

byHKIHHI OyHKIUH, ONUCHIBAIOLINE MPSAMYIO " 00patHy0 | B HeCIOKHBIX Clydasx BbIpasKaTh (PopMyJioii 3aBHCHMOCTH

(9 v) [IPONOPLIMOHAIBHBIE 3aBUCUMOCTH, UX rpaduku. ['nnepbona. | Mexay BeIUIHMHAMHU.

I'paduk pynkuun y = X,
OyHkIHH Y = X, y = x3,y= VXY = _epaguueckoe
X

peulerue YpasHeHUll U cucmem ypasHeHull.

OnuceiBaTh XapakTep M3MEHEHMS OJHOW BEIIMYMHBI B
3aBUCUMOCTH OT U3MEHEHUs IPYrou

Pacno3snaBath Buabl u3ydyaeMblx QyHKuui. I[loka3biBaTh
CXeMATH4YeCKH TI0JIO)KEHHE HAa KOOPAMHATHOW IUIOCKOCTH
rpadukoB (yHKUMN BUga:y = X2, y = X,
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y = \/ X,_ y = .)_(

Hcnoab3oBarh QYHKIHOHAJIBLHO-TPaGUYECKHE
NpeACTABJIEHUS I PEIICHUS U UCCIICIOBAHUS YPaBHEHUH U
CUCTEM YPABHEHUM.

IpumeHnsiTe MUGpPoOBbLIE pecypchl s MOCTPOSHUS TpaduKoB
(GyHKIMHA.

IloBTOpPEHME
1 00001IeHNEe
(6 1)

[ToBTOpEHNE OCHOBHBIX MOHITUIH W METOJOB KypcoB 7/ U 8

KJaccoB, 0000IIeHe 3HAHUHN.

IIpumeHsiT  cmOCOOBI  CpaBHEHHUS 4YMCEJ, BBIUMCIICHUH,
npeoOpa30BaHUM BRIPAKCHHH, PEIICHHUS YPAaBHEHUM.
OcyuiecTBJIAATh CAMOKOHTPOJIb BBINOJHAEMbIX JEHCTBUM U
CaMONPOBEPKY pe3yJibTaTa BBIYHCICHUM, MpPeoOpa3OBaHUM,
TTOCTPOCHUH.

Pemiate 3agaym W3 peaJibHOW  KU3HHM, TPUMEHATH
MaTeMaTUYECKUE 3HAHUSA JUIA pPEIIeHUs 3aJad W3 JAPYrux
MPEIMETOB.

PemiaTh TeKCTOBBIE 32]a4H, CPABHUBATH, BLIOUPATH CIOCOOBI
peLIeHMS 3a0a4uH.

9 kuaacc (He menee 136 u)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE€ CoacpKaHue

OcHoBHbIE BU/IbI 1eITEJIbHOCTH oﬁyqamumxcn

4acoB)
Yucna u PannonaneHbple 4ucCla, uppayuoHanvHvle uYucid, KoHeuHvle u|Pa3BUBaTh TpPeACTABJEHHS O YHCIaX: OT MHOXECTBa
BBIYHCJICHHSI. beckoneyHvle oecamuyHvle opobu. MHmnooicecmeo | HATypaITbHBIX YUCET 0O MHOXKECTBA JIEHCTBUTEIBHBIX YHCEIL.
JleiicTBUTENLHBIE | Oelicmeumenvublx — uucen,  oOelicmeumenvhvle ducia Kax| O3HAKOMHTBCS c BO3MOYKHOCTBIO PECTaBICHUS

qyucJjaa

beckoHeuHvle decamuunble Opoou. Bzaumno oonosHaunoe

JIECTBUTEIILHOIO YHCIIa KaK OCCKOHEUHOM JECATUYHOM I[p06I/I,
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(99) coomeemcemeue Mexcoy MHOACECMBOM 0etUCmEUmMENbHbIX Yucell | IPUMEHATh JIeCATUYHbIE TNPHUOIMKEHHUsT PAlMOHAIBHBIX U
U MHOJICECBOM MOYEK KOOPOUHAMHOU NPAMOIL. UppaIMOHAIEHBIX YUCEI.
Cpasnenue  Oeticmeumenvhvlx — uucen,  apugmemuyeckue|3anucvieans, cpasHusambo u ynopaoouueamp
oelicmeusl ¢ 0eliCmeumenbHbLMU YUCIaMU. oeticmeumenvHvle YUca.
[TpubnnxEHHOE 3HaUeHNE BETUYNHBI, TOYHOCTh NPUOJIMKEHNUS. | BBINOJIHATB, codeTas YCTHbIE W IHCHMEHHBIC MPHUEMBI,
Oxpyrnenue 4umcen. Ilpukuaka u oOLEHKAa pe3yNbTaToB|apHMeTHYeCKHe eCTBUS C PANMOHAIBHBIMH YHUCIAMH,
BBIUUCIICHUH. HAXOAUTh 3HAYCHHUS CTENEHEW C MLEeJBIMH IMOKa3aTelsIMH U
KOpHEH; BBIYHCASTh 3HAUECHUS YUCIIOBBIX BBIPAXKECHUH.
IHonyunTs npeacTaBjieHHMe O 3HAYMMOCTH JI€HCTBUTEIBHBIX
qucel B IPAaKTUYECKOH 1eATeIbHOCTH YeJIOBeKa.
AHAIM3MPOBATh M J1eJaThb BbIBOABI (10OCJIe COBMECTHOI'O
aHAJIM3a) O TOYHOCTU NPHOIMKEHMs IEHCTBUTEIBHOIO 4YHCIIA
IPY PELICHUH 3a/1a4.
OKpyriasiTe ACUCTBUTEIBHBIE YUCIA, BBHINOJHATH MPUKHIKY
pe3yJibTaTa  BBIYMCICHHH, OLEHKY 3HAQYEHUHM  YHCIIOBBIX
BBIPAKCHUI.
3HaKOMHTbCS C UICTOpUEH pa3BUTHA MaTeMaTHKH.
YpaBHeHus JIuneitHoe ypaBHeHue. Perienue ypaBHeHU, CBOIAIIUXCS K OcBauBaTh, 3alOMHHATHL M NPUMEHATb TIpaduUecKue
U HEPaBEeHCTBA. JMHEHHBIM. MeTO/bl NPH PELICHUU ypaBHEHUH, HEPABEHCTB M UX CHUCTEM
YpaBHeHust KBanpatHoe ypaBHeHUe. Pemenne ypaBHeHHH, cBOASIIUXCA |(MIPM  HEOOXOJUMOCTH C OMNOPOM Ha alropuT™M y4eOHBIX
€ O/IHOI K KBaJIpaTHbIM. BUKBajipaTHbIe ypaBHEHHUS. neicTBUil).
nepeMeHHOM Ilpumepvr  pewenus ypasuenuii mpemveti u uemeépmoii | Pacno3HaBath 1esble U JpOOHbIE ypaBHEHUS.
(14 q) cmenetetl paznodceHuem Ha MHONCUMENU. PemaTth JiMHeliHble W KBajJpaTHble YPaBHEHHsl, ypaBHCHHS,
Pemenue npoOHO-paiMOHAIBHBIX YPaBHEHUIA. CBOJMIIMECS K HHUM, TMpocTeiimue ApoOHO-pallOHaIbHbIE
Perrenune TeKCTOBBIX 33124 anreOpandecKuM METOIOM. YpaBHEHMSL.
IIpennaraTs BO3MOXXHBIE CIIOCOOBI PEIICHUs TEKCTOBBIX 3a]ad,
o0Cy’kIaTh HMX H pelaTh TEKCTOBbIE 3aJaud pa3HBIMHU
CIoco0amH.
3HAKOMHTBCS ¢ MCTOPHEi pa3BUTHS MaTEMAaTUKU
YpaBHeHust JIuHeitHOe ypaBHEHUE ¢ ABYMS MEPEMEHHBIMU U €ro Tpaduk. | OcBamBaTh U NPUMEHATH IPUEMBI PEIICHUS CHCTEMBI JIBYX

¥ HepaBeHCTBA.

Cucrema ABYX JIMHENHBIX ypaBHCHI/Iﬁ C ABYMS IICPEMCHHBIMHU U

JIMHEMHBIX ypaBHCHI/Iﬁ C ABYMA NIEPECMCHHBIMU U CUCTCMBI JIBYX
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Cucrembl e€ pemeHue. Pemenne cucreM ByX ypaBHEHUM, OJHO U3 YPaBHEHUH, B KOTOPBIX OJJHO YPABHECHHE HE SIBIISETCS JTUHEHHBIM
YPaBHEeHU KOTOPBIX JINHENHOE, a IPYyr0€ — BTOPOM CTEICHHU. (1o BU3yaJIbHOM OMIOPE).
(14 v) I'paduaeckas nuHTEpIpETALIMS CUCTEMBI YPAaBHEHUH C IBYMSI Hcnoab3oBath (GyHKIMOHATHHO-TpahUUISCKUE MPEACTABICHUS
IIEPEMEHHBIMH. JUIsl pellieHusl U MCCJIeJ0BAaHUsl YPAaBHEHUN U CHCTEM.
Perienune TeKCTOBBIX 3a7a4 anredpanyeckum crocoooMm. AHAJIM3MPOBATH TEKCTHI 3324, peliaTh UX alreOpandyeckum
CIOCOOOM: MEPeXOUTh OT CIOBECHOH (POPMYTUPOBKU YCIOBUS
3a/1a4yM K anredpandeckoil Mojenu MyTéM COCTABJICHUS CUCTEMBI
YpaBHEHUH; pewliaTh COCTaBJICHHYIO CHCTEMY YpPaBHCHUM;
HHTEPNPETUPOBATH PE3YJIbTAT.
3HAKOMMTBCS C HCTOPHE pa3BUTHS MaTEMaTUKU
YpaBHeHnus YucnoBble HEPaBEHCTBA U UX CBOMCTBA. Yurarh, 3anucbiBaTh, MNOHUMATh, WHTEPHPETHPOBATH
U HEPaBEHCTBA. JIuHelHbIC HEPABEHCTBA C OAHOM IIEPEMEHHON U X PEIICHUE. | HEPABCHCTBA; HCIIOIh30BaTh CHMBOIIMKY M TEPMHUHOJIOTHIO.
HepaBencrBa CucreMpl TMHEHHBIX HEPAaBEHCTB C OJHOM MEPEMEHHON U UX | BBINOIHATH NpeoOpa3oBaHUsl HEPABEHCTB, UCNOJb30BATh IS
(16 ) peuieHue. npeoOpazoBaHusl CBOWCTBA YMCIIOBBIX HEPABEHCTB.
KBagparHble HepaBeHCTBA U UX PEILICHHE. Pacno3naBaTh nTuHENHbIE U KBaIpAaTHBIE HEPABEHCTBA.
I'papuueckas  uHTepHmpeTanusi HEpaBEHCTB U cucTeM | PemiaTh  JWHEWHBIE  HEPaBEHCTBA, CUCTEMbI  JIMHEHHBIX
HEPABEHCTB C JABYMsI IEPEMEHHBIMHU. HEPaBEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOYAIOIINX KBAJAPATHOE
HEPaBEHCTBO, U PELIaTh UX; 00CYKAATh NIOJYYCHHbIE PEIICHMUS.
H300paxkarh pelieHne HEpaBEHCTBA U CUCTEMbl HEPABEHCTB HA
YUCIIOBOM TNPSAMOM, 3amMCbIBATh pEIIEHUE C IIOMOIIBIO
CUMBOJIOB.
PemaTh KBaJpaTHbIE HEPABEHCTBA, UCIIOB3Ys rpaduyeckue
IIPEJICTaBICHHUS.
OcBauBaTh W NPHUMEHATb HEPABEHCTBA IIPU PELICHUU
pa3MYHBIX 3a7a4, B TOM YUCIIE IPAKTUKO-OPUEHTUPOBAHHBIX.
DyHKIUN KBagparuunas ¢ynkuus, e€ rpaguk u coiictBa. [lapabona, | Pacmo3HaBaTh BUIbI U3ydaeMbIX (YHKIU; WIIOCTPHPOBATH
(16 1) KOOP/AMHATBI BEPIIMHBI 1apa0o0JIbl, OCb CHMMETPUH NMapalobl. | CXeMATHYECKH, 00bSICHATH PACIIOJIOKEHUE HAa KOOPIMHATHOU

Crenennble QYHKIMHU C HATYPAIbHLIMH ITOKa3aTeIsIMU 2 U 3, X
rpadyKu ¥ CBOMCTBA.
I'paduxu dyrxumii: y =kx,y = kx + b,,y = axt,y = ax,y

:\/Ey:;c_

wiockoctu rpadukoB GyHkuuii Buga: Yy = kx, y = kx + b, , y =

ax, y = ax®,

Yy = /X, Y = _ B 3aBHCUMOCTH OT 3HAaueHHUH K0>(OHIUEHTOB;
X

OIMCHIBATh UX CBOMCTBA.
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Pacno3HaBaTh KBaIpaTHUHYIO QyHKIHIO 110 popmye.
IlpuBoAMTHL TpUMEPHI KBAJAPATUYHBIX 3aBHCHUMOCTEH U3
peaIbHOM KU3HH, (PU3UKHU, TEOMETPHH.

BoisiBassiTh 1 00001aTh 0COOCHHOCTH Tpaduka KBaJApaTUYHON
dyuximm y = ax’* + bx + C (upu HEOGXOAMMOCTH C
HaIlPaBJIAIOIIEH TOMOIIIBIO).

CTponts 1 H300paxaTh cxeMaTH4eCKH rpaduKy KBaIpaTUYHbBIX
dbyHKIMHA, 3a7aHHBIX GopMynaMu Buay = ax',y = ax” + ¢,y
= alx + p)? y = ax* + bx + ¢ (upu HeobGXOAUMOCTH C
BU3YyaJbHOW OMOPOH).

AHAJIM3UPOBATH U NPUMEHSTH CBOMCTBA N3YYCHHBIX (YHKITHIA
JUIE WX TOCTPOEHHs, B TOM YHCJIE C IOMOIIBIO MH(POBBIX

pecypcoB.

YuciaoBble
MOCJIE0BATEIBHOC
TH

(15 9)

[ToHsATHE YMCIOBOI MOCIIEI0BATENBHOCTH.

3ajaHye MOCNeA0BaTEeIbHOCTH PEKYPPEHTHOH (dopMmysoi u
dbopMyI0ii N-TO YiIcHA.

Apudmernueckas u reomerpudeckas nporpeccuu. Popmyisl N-
ro 4jeHa apu(MeTHUEeCKOM M IreoMeTpHUYecKOW Hporpeccui,
CYMMBI IIEPBBIX N YJICHOB.

H3o06pasicenue unenos apugpmemuyeckou u 2eomMempuieckol
npozpeccuil moYKamu Ha KOOPOUHAMHOU NIOCKOCU.
Jluneunwii u 5KCNOHEHYUAILHBI POCI.

Cnoorcrvie npoyenmul.

OcBauBaTh ¥ NPUMEHATH MHACKCHbIE 0003HAYCHMUS, CTPOUTH
peuyeBble BBICKA3BIBAHUS C HCIIOJIB30BAHUEM TEPMUHOIIOTHUH,
CBSI3aHHOM C IMOHATHUEM I10CJIEI0BATEILHOCTH.

AHaIM3UPOBaTH (HOpMYITy N-TO YICHA ITOCIEI0BATEIIBHOCTH HITH

PEKYPPEHTHYIO bopmyiry " BBIYHCJISATH YJICHBI
MOCNIEIOBATENbHOCTEN,  3aJlaHHBIX  ATUMH  (popMmyramu.
YcranaBiauBatb 3aKOHOMEPHOCTh B MMOCTPOCHUU

IIOCJIEIOBATEIbHOCTH, €CJIM BBIIIUCAaHbl IIEPBBIE HECKOIBKO €€
YJICHOB.

Pacno3sHaBaTh  apupMETHUYECKYl0 U  T€OMETPUUYECKYIO
MIPOrPECCUU TIPU pa3HBIX crioco0ax 3aJaHusl.

Pemats 3amaun ¢ wHcnonab3oBaHMEM (opMyn N-ro uieHa
apudMeTHyecKoil U TIeOMETPUUYECKOH MpOrpeccuid, CyMMBbl
MEPBBIX N YJICHOB C ONOPOH Ha CIPABOYHYIO HHPOPMAIIHIO.
H3o0pasicamy  unenvl  nOCIE006AMENLHOCMU — MOYKAMU — HA
KOOPOUHAMHOUL NIOCKOCTU.

PaccmaTpuBaTh NpuMepbI NPOLECCOB U SIBJIEHUI U3 peaJbHON
KHU3HHM, WUIIOCTPUPYIOLME UW3MEHEHHEe B apudMeTHUecKon
IIPOrPECCUU, B TEOMETPUUECKOI MPOTPECCHH; U300pajicams
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coomeemcmayiowue 3a8UcCUMOCU 2pagduiecKu.

Pemats, mnpocreiiliume 3agauM, CBS3aHHBIE C YHCIOBBIMHU
IIOCJICIOBATEIFHOCTSIMUA, B TOM 4YHCJE 3aJaudl U3 peanbHON
KHM3HA  C  UCIOJIB30BaHUEM  LUQPOBBIX  TEXHOJOTHH
(97EKTPOHHBIX TaONHUI, TPaUIECKOTO KAIBKYJIATOPA U T.I1.).
Pewams 3a0auu Ha clodicHbIE NPOYEHMbL, 8 MOM HUCTe 3a0ayu
U3 peanbHOU NPAKMUKU (C UCTIONb308AHUEM KATKYIAMOPA).
3HAKOMHUTBCS ¢ MCTOPHEi Pa3BUTUS MATEMATUKH.

IHoBTOpEHMeE,
00001IEHME,

CUCTeMaTu3anusa

3Hann1711

(18 u)

Ynciia W BbIYHCIEHUs (3aUCh, CpPaBHECHHE, NCHUCTBUS C
JCHCTBUTEIPHBIMUA YHUCIAMH, YUCIOBas MOpsAMasi; MPOLCHTBI,
OTHOIIICHHUSI, IPONIOPLIUH; OKPYTIICHHE, TPUOIIIKCHNE, OLICHKA,
pelIeHre TeKCTOBBIX 33/1a4 apu(PMETHIECKUM CIIOCOO0M).

Auaredpanyeckue BBIPasKeHU S (mpeobpa3zoBaHue
anreOpanvyecKux BHIPAKEHUH, TOMYCTUMbIE 3HAUECHHUS).
@yHkuMu (IOCTPOEHUE, CBOMCTBA M3YYEHHBIX (DYHKIIMIA;
rpaduuecKoe pelieHne ypaBHEHUH 1 UX CUCTEM).

OnepupoBarb NOHATHAMM. MHOXECTBO, IOJMHOKECTBO,
OTIepalliy HaJl MHOXKECTBAMH; MCI0JIb30BATh Ipaduieckoe
IIPEJCTABIIEHUE MHOKECTB JUIsl OIIMCAHUS PEAJIbHBIX ITPOLIECCOB U
SIBJICHUH, TIPY PELLEHUH 3a/1a4 U3 APYTrUuX Y4eOHBIX IPEIMETOB.
AKTYaJIM3MPOBATh TEPMUHOJIOTHIO 1 OCHOBHBIE 1eficTBHS,
CBSI3aHHbIE C YUCJIAMHU. HATYPAJIBHOE YUCIIO, IIPOCTOE U
COCTaBHOE 4YMCJIA, JEIMMOCTb HAaTYPAJIbHBIX YHUCEI, NPU3HAKH
JIETUMOCTH, LIEJI0€ YUCIIO, MOYJIb YHCia, OOBIKHOBEHHAs U
JeCATUYHAsL TPOOH, CTAaHAAPTHBIN BUJ| YHCIa, apu(PMETHUECKHIA
KBaJIpaTHbBIN KOPEHb.
BbINOJHATH JeiicTBHSA, CPABHUBATHL M YIIOPAA0YUBATH YHCIIA,
IPEACTABIIATh YUCIA HAa KOOPAWMHATHOM IIPSMOM, OKPYIIIATH
YHUCIIA; BBINOJIHATL NPUKHIKY U OLEHKY pe3yibTaTra
BBIYUCIICHUM.
PemaTh TekcToOBBIE 321a4N apU(PMETUYECKHM CIIOCOOOM.
PemaThs npakTu4eckue 3aa4u, CoJIEpKallAe IPOLEHTHI, T0JIH,
YaCcTH, BbIPAXKAOLIUE 3aBUCHUMOCTU: CKOPOCTb — BpeMs —
paccTosiHue, IIeHa — KOJIMYECTBO — CTOUMOCTh, O00BEM
paboTbl — BpeMsi — MPOU3BOJAUTEIBHOCTD TPYAA.
Pa30uparthb peasbHble )KU3HEHHbIE CUTYallUH, (POPMYJIMPOBATH
UX Ha S3bIKE MAaTEMaTUKH, HAXOAUTH pCIICHUE, IPUMEHS
MaTE€MaTHYECKUH anmnapar, HHTepIpeTHPOBATh pe3ybTaT
OnepupoBaTh NOHATHAMMU:. CTENIEHD C LIETBIM I10KA3aTEIEM,
apudmeTnyecKkuii KBaJpaTHbIH KOpEHb, MHOTOUJIEH,

30




anredpandeckas IpoOb, TOXKIECTBO.

BbINOJIHATL OCHOBHbIC JAEMCTBUA. BBINOJHIATH PACUYETHI 10
dbopmyiaM, MpeoOpa3oBBIBATH IEJbie, IPOOHO-pAlMOHABLHBIC
BBIPQXKECHHUSI U  BBIPAXKEHUS C KOPHSMH, pPEaJIU30BBIBATH
pa3iokeHne MHOTOWIeHa Ha MHOXXWTEIHM, B TOM YHUCIE C
UCIONIb30BaHuEM (OpMyNl pa3HOCTH KBagpaToB W KBajapaTa
CYMMBI U Pa3HOCTH (C OMOPOH HA CIPABOYHYIO WH(OPMAIHIO);
HaXOAWUTh JOMYCTHUMbIE 3HAYEHHUS MEPEMEHHBIX M1 APOOHO-
paLMOHAIBHBIX BBIPAKEHHUM, KOPHEH.

MoaeaupoBaTth ¢ MOMOIIBIO (OPMYNT peajbHBIE MPOIECCH U
SIBIICHUSL.

OnepupoBaTh NOHATUAMM: QYHKIMS, TpapuK QYHKINH, HYIHA
(GyHKIIUM, TMPOMEXYTKH  3HAKOMOCTOSHCTBA, IMPOMEXYTKHU
BO3pacTaHus, YObIBaHUSA, HAUOOIIbIIIEE U HAUMEHBIIIEe 3HAYCHUS
GbyHKIUH.

AHAJIM3UPOBATH, CPABHUBATD, 00CYKIaTh CBOMCTBA () yHKIIHIA,
CTPOUTH UX rpaduKH.

OnepupoBaTh NOHATHAMM. TMpsAMas MPOMOPIHOHATEHOCTD,
oOpaTHas  NPONOPIHOHAIBHOCTh,  JIMHEWHAass  (YHKIHS,
KBaJpaTuyHas QyHKIMS, napadona, runepoona.

Hcnoab3oBaTh rpadMKy s OTIPE/ICIICHUS CBOMCTB, MPOIIECCOB
U 3aBUCHUMOCTEH, AN pelleHus 3aJad U3 JAPYruX Y4eOHBIX
MPEIMETOB M PEATbHOW JXU3HU; MOJAEJIHPOBATH C TOMOIIBIO
rpadMKOB peasbHbIE MPOIIECCH U SBIICHHUS.

Bripaxkath (popMy1aMH 3aBUCUMOCTH MEX/y BETMUMHAMM.
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