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IHosicHuTeIbHAA 3aIHCKA

PabGouass mporpamma ydeOHOro mnpeaMera «Anrebpa» (mpeameTHas o0JacTh
«Marematuka W uH(QOpMaTHKa») HA YpPOBHE OCHOBHOro oO0IIero oOpa3oBaHUs
cocTaBjieHa Ha ocHoBe TpeOoBaHUil K pe3yibTaTaM OCBOEHUS MPOTpaMMbl OCHOBHOTO
obmiero oopazoBanusi deneparbHOTO rOCYAapCTBEHHOTO 00pa30BaTENBHOTO CTaHIapTa
OCHOBHOTO o0miero obpazoBanusi, denepanbHON aganTUPOBaAHHONW 00pa30BaTENbHOM
MIPOTrpaMMBbl OCHOBHOTO 0011IeT0 00pa30BaHus, MPOTPaMMbl y4eOHOTO Kypca «Anredpar
®enepanbHOil paboyeil mporpaMmsl MO0 yueOHOMY mpeameTy «MareMaTukay, a Takxke
OpUEHTHPOBaHA Ha LIEJIEBbIE MPHOPUTETHI, CPOPMYIHPOBAaHHbIE B (deaepalbHON
paboueit mporpaMme BOCHUTaHUS.

Pabouast nporpamMma no yueOHOMy mipeaMeTy «Anredpa» (J1ajgee COOTBETCTBEHHO
— mporpaMma Mo anreOpe, anreOpa) BKIIOYAET MOSICHUTEIBHYIO 3aIllMCKY, COJEpKaHUE
oOydeHMs, IUIAHHPYEMbI€ pe3yibTaTbl OCBOEHHSA MPOrpaMMbl 1O  anreope,
TEMaTUYECKOE TUIAaHUPOBAHUE.

[TosicHuTenbHAs 3aMMCcKa OTpa)kaeT OOUIME LEeNH U 33Ja4d U3Y4YeHUs aiareOphl,
MECTO B CTPYKType Y4eOHOro IUIaHa, a TakXe MOAXOAbl K OTOOPY COJIEp)KaHUS U
ONPEIEICHUIO IIaHUPYEMBIX PE3YJIBTATOB.

Conmepxxanue 0Oy4eHHsS paAcCKpbIBAET COJIEp)KaTElbHbIE JIMHUM, KOTOpBIE
MpeaiaraloTcs s 00513aTeIbHOT0 M3YYEHUsI B KaXKJOM KJIacce Ha YpPOBHE OCHOBHOTO
o0111ero oOpa3oBaHusl.

[InanupyemMble pe3ynbTaTbl OCBOEHUS MPOrpaMMbl IO ajiredpe BKIIOYAIOT
JUYHOCTHBIE, METAIllPpEAMETHBIE PE3YyJbTaThl 3a BECh IMEpPUOJ OOYyYEeHHs Ha YpPOBHE
OCHOBHOT0 0OmIero oOpa3oBaHusi, a TAaKKe MPEAMETHBIC JOCTHUKEHHS ydyallerocs 3a
Ka)KJIbIA T0/1 O0ydeHHUSI.

Obwas xapakmepucmuxa yuebHo2o npeomema «Aneeopay

Anrebpa sSBJISIETCS OJJHUM U3 OTIOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHus:
oHa oOecrieynMBaeT M3y4YCHUE APYTUX IUCHUIUIUH, KaK €CTeCTBEHHO-HAy4YHOTrO, TaK U
T'YMaHUTApPHOTO IIUKJIOB, €€ OCBOCHUE HEOOXOAUMO JJIsl POIOJKEHUST 00pa30BaHUs U B
IIOBCEHEBHOM JKU3HU. Pa3zBuTme y ydyalluxcsi HAy4YHBIX [MPEICTABICHUN O
MPOUCXOXKJICHUH U CYIIHOCTH alreOpandecKux aOCTpakiuii, crmocode OTpaKeHHs
MaTeMaTHYECKOM HAyKOW SBJICHHMH W TIPOIIECCOB B TPHPOJE W OOIIECTBE, POJIH
MaTeMaTUYeCKOr0 MOJICTUPOBAHMS B HAYYHOM IMO3HAHUM M B MPAKTUKE CIIOCOOCTBYET
(hopMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS M KAYECTB MBIIUICHUS, HEOOXOIUMBIX IS
ajanTalud B COBpEMEHHOM HUppoBOM obiiecTBe. M3yuenue anreOpbl obecrieynBaeT
pa3BUTHE YyMEHUs HaAOII0JaTh, CpaBHUBAaTh, HAXOIAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CINOCOOHOCTH AapryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUSA W BBIBOABI, (opmynupoBaTh yTBepxkaAcHHS. (OcBoeHHE Kypca aireOpbl
o0OecrieuynBaeT pPa3BUTHE JIOTUYECKOTO MBINUICHUS YYalUXCS: OHH HCIOJNB3YIOT



JIEAYKTUBHBIE W WHAYKTUBHBIC PACCYXXIEHHUsA, OOOOIICHNE ¥ KOHKPETU3AIHNIO,
abctparupoBanre u a”ainoruto. OOyueHue anreOpe NpenrnosaraeT 3HAUYUTEIbHBIH
00BEM CaMOCTOSTENLHON JIESITEIbHOCTH y4YalluXcs, IO3TOMY CaMOCTOSTEIIbHOE
penieHue 3a7a4 SBIsSIeTCs peaqu3alnen 1esTeIbHOCTHOrO MPUHIUIIA 00yYeHUS.

B crpykType mporpamMmel yaeOHOTO Kypca «Anredpa» uisi OCHOBHOTO OOIIETO
00pa3oBaHUsI OCHOBHOE MECTO 3aHHUMAIOT COJEPKATEIbHO-METOAUYECKUE JIUHUU:
«Yucnma ©  BBIYMCICHUS», «AnreOpanueckue BBIpaXCHHUs», «YpaBHEHUS W
HEpPABCHCTBA», «DyHKuum». Kaxngas U3 3TUX COAEPKATEIbHO-METOAUYECKUX JIMHUN
pa3BUBAETCS Ha MPOTSHKEHUM TPEX JIET U3YUEHUS Kypca, B3aUMOJCHCTBYS C JPYTUMU
ero JUHUSAMHU. B Xoze M3ydeHus yuyeOHOro Kypca ydalluMcsl MPUXOJUTCS JIOTHYECKU
paccykJiaTh, HMCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN s3bIK. B CBA3M ¢ 3TUM B
nmporpaMmy y4eOHOTO Kypca «Anredpay» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
MPEJCTABIICHHBIE BO BCEX OCHOBHBIX paszlieflax MaTEeMaTHUYeCKOTO OOpa3oBaHUS U
CIOCOOCTBYIOIIME OBJIAJICHUIO YYAIIMMUCA OCHOB YHHUBEPCAIBHOTO MAaTEMAaTHYECKOIO
s3bika. ConepKaTeIbHOM M CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOro Kypca «Aisredpay
SABJISIETCA €70 UHTETPUPOBAHHBIN XapaKTep.

Conepxanue TuHUM «Hucaa v BBIYUCICHUSD) CIIYKUT OCHOBOW JJIS TAJIbHEUIIIETO
M3YYCHUSI MAaTEMAaTUKH, CIIOCOOCTBYET PAa3BUTHUIO Y YUAIIUXCS JJOTUYECKOTO MBIIILICHUS,
(GOpMUPOBAHMIO YMEHHUS TMOJIb30BATHCS QJITOPUTMAMM, a TaKXKe MPUOOPETCHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl TOBCETHEBHOM XU3HU. Pa3BuTre MOHITHS
O YHUCJIE Ha YpOBHE OCHOBHOIO OOIlEro 0Opa3oBaHMs CBS3aHO C PallMOHAJIBHBIMU U
UppalMoHaIbHBIMU YHCIaMHi, (OPMUPOBAHUEM NPEACTABICHUM O JACHUCTBUTEIBHOM
yucie. 3aBepIIeHUEe OCBOCHHUS YWCIOBOW JMHUU OTHECEHO K CpeIHeMy oOIeMy
00pa3oBaHUIO.

Copeprkanue ByX aiareOpandecKux JIMHUM — «ANreOpandeckue BBIPAKEHUS» U
«YpaBHEHHSI M HEPABEHCTBA» CHOCOOCTBYET (OPMHUPOBAHHIO Y  yUalUXCS
MaTeMaTUYEeCKOro arrmapara, HEOOXOJAMMOTro Il penieHus 3a]ady MaTeMaTUKH,
CMEXHBIX TPEIMETOB M MPAKTUKO-OPUEHTHUPOBAHHBIX 3adady. Ha ypoBHE OCHOBHOIO
oOmero oOpa3oBaHUs Yy4eOHBI MaTepuan TPYIIUPYETCS BOKPYT palMOHAIbHBIX
BBIp@KEHHU. AsnreOpa JIEeMOHCTpUPYET 3HAUCHHE MaTEeMaTUKH KakK s3bIKa s
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJEH, OMUCaHUs MPOLECCOB U SBJICHUN PEaTbHOIO
mupa. B 3amaum  oOyueHus anreOpe BXOAST TaKXKe JalibHEWINEEe pa3BUTHUE
AITOPUTMHYECKOTO MBIIIJICHUS, HEOOXOAMMOT0, B YaCTHOCTH, JJISi OCBOCHHS Kypca
nH(pOpMaTUKH, U OBJIaJICHUE HAaBBIKAMU JICTYKTUBHBIX paccyxiaeHuil. [IpeobpazoBanue
CUMBOJIBHBIX ()OpPM  CIIOCOOCTBYET pa3BUTHIO BOOOpaKEHMs, CIIOCOOHOCTEH K
MaTeMaTUYeCKOMY TBOPUYECTBY.

Conepxanve (QyHKIIMOHATBHO-TpaUUeCKO JWHUM HAIEJICHO Ha TOJy4YeHUe
VYAIIUMHCS 3HAHUK O (YHKIMAX KaK BaKHEHUIIEH MaTeMaTUYECKOW MOJENH s
OMHCAHUS W HCCIEAOBaHUS Pa3HOOOPa3HBIX MPOIECCOB U SIBICHUN B MPUPOJEC U



oOmiectBe. l3yueHue Marepuana CHOCOOCTBYET pAa3BUTHIO Y YYAIlUXCS YMEHHs
UCIIOJIb30BaTh PA3JUYHbIE BBIPA3UTEIbHBIE CPEACTBA A3bIKA MATEMATUKU — CIIOBECHBIE,
CUMBOJIMYECKHUE, Tpaduueckre, BHOCUT BKJIAJ B OpMUpPOBAHUE TIPEICTABICHUNA O POJIU
MaTeMaTUKH B PA3BUTUU UUBWIN3ALHUH U KYJIbTYPHI.

[IporpamMmMa oTpakaeT cojepx)aHue OOy4eHHS Kypcy «Anredpa» C ydeTrom
0co0bIX 00pazoBaTenbHbIX TOTpeOHOCTel yuwammxcs ¢ 3I[IP. Osnagenue ydeGHBIM
KypcoM «Anredpa» NpeacTaBisieT ONPEAEICHHYIO CIOXKHOCTb i ydamuxcs ¢ 3I[1P. ¥V
yuamuxcs ¢ 3IIP nanbonee BbIpakeHbl OTCTABAHUS B PA3BUTHH CIOBECHO-JIOIMYECKUX
dbopM  MBINUICHHS, TOSTOMY aOCTpakTHbIE M  OTBJICYEHHBIE KATETOPUU UM
TPYJIHOAOCTYIHBL. B TOXXe Bpemsi Mpu cCHenuaibHOM OOYYEHHHM Y4Yallluecs MOTYT
BBIIIOJIHATH 3a7aHus 10 anroput™my. OHM BOCIPUUMYHUBBI K TIOMOIIM, MOTYT BBITTOJTHUTh
MIEPEHOC HAa aHAJIOTUYHOE 33JJaHUE YCBOCHHOIO crocoda pemeHusi. CHUKEHHUE pa3BUTHS
MBICJIUTENIbHBIX OMNEPAlMA W 3aMEIJICHHOE CTAaHOBJIEHUE JIOTUYECKHX JEUCTBUI
MPUBOJAT K HEJOCTATOYHOM OCMBICICHHOCTH COBEPIIAEMBIX YYEOHBIX ACUCTBUMA. Y
YYAIIMXCS 3aTPYJHEHBbI CUETHBIE BBIYUCIICHUS, IPOU3BOAUMBIE B yMe. B mHChbMEHHBIX
BBIUHCJICHUSIX OHU MOTYT MPOITYCKaTh OJUH W3 IPOMEXKYTOUHBIX maros. [Ipu padote ¢
YUCJIOBBIMU BBIPAKCHHUSMH, BBIYUCICHHMEM WX 3HAYEHUS MOTYT HE YIEp>KUBaTh
MpaBUJIBHBIN TOpsiIOK JeicTBuid. [lpu ymporieHuun, npeoOpa3oBaHUM BBIPAKCHUIM
yuamuecs ¢ 3[IP He MOryT camOCTOSTENBHO IPUHATH PEMIEHUE O MOCIIETOBATEIBHOCTH
BBINIOJIHEHHS JIeMCTBU. KOHKPETHOCTh MBIIUIEHUS OCJIOXHSET YCBOCHHS HaBbIKa
pelIeHns YpaBHEHUM, HEPABEHCTB, CHUCTEMBl YypaBHeHUM. VM ManoxocTymHoO
COBEpIICHUE 0OPATUMBIX ONIEpaIU.

Huskuiik  ypoBEeHb  pa3BUTHsA  JIOTMYECKUMX  ONEpalMii, HEAOCTATOYHas
O00OOLIEHHOCTh ~ MBILUICHUS 3aTPyIHSAIOT U3y4eHHEe TeMbl «DyHKIMH»: TIpH
ornpeaeneHn QyHKIMOHATBHON 3aBUCUMOCTH, NPU OMUCAHUU TpapUuecKOr CUTYyalluH,
UCIIONIb3Ysl TE€OMETPUYECKU, anreOpanyeckuii, (yHKIMOHAIBHBIA s3bIkU. Hepemnko
yyalyecss He BHIAT Pa3HULBI MEXIY 00JacTbiO onpefeneHuss PyHKIUU U 001acThbiO
3HAYEHUU.

Pemenne 3agad CONpsSKEHO € TPYAHOCTAMH O(QOPMIIEHUS KpaTKOM 3amucH,
MIPOBEJICHUS aHaJu3a YCJIOBHS 3aJayM, BBIJACIEHUS CYLIEeCTBEHHOro. Yuammuecs ¢ 3I1P
3aTPYIHSIOTCA CllelaTh YMO3aKJIIOU€HUE OT OOLIEro K 4acCTHOMY, HEPEIKO BBIOMPAIOT
HEpalMOHAJIbHBIE CIOCOOBI PEIlIeHUs, MHOIJIa OTrPAaHUYUBAIOTCS MAHUNYJSLIUSIMU C
YUCIIAMH.

TO4YHOCTh 3alIOMUHAHUS U BOCIPOU3BEECHUS YUeOHOI0 Marepuana CHUKEHBI 110
NpUYMHE CIa00CTH MHECTUYECKOM JIeATEeNIbHOCTH, CYXEeHUs oObeMa NaMSATH.
VYyanmumest ¢ 3IIP Tpebyercss OoJibllie BpeMEHHM Ha 3akpeIlyieHHe MaTepuana,
aKTyalu3alus 3HaHUI MO0 OMOope IPHU BOCIIPOU3BEIECHHH.

Jlns mpeononieHuss TpyAHOCTEH B H3YYeHHMHM Y4YeOHOTO Kypca «Amredpar»
HeoOxoanMa ajganTaius o0beMa U XapakTepa yueOHOro Marepuaia K mo3HaBaTeIbHBIM
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BO3MOXKHOCTSIM yvamuxcsi ¢ 3I[IP. Crnemyer y4eOHbIi Marepuan MpernoJgHOCUTD
HEOOJBUIUMU MOPLUSAMU, YCIOKHSS €r0 MOCTENEHHO, U3bICKUBATh CIIOCOOBI ajanTaluu
TPYAHBIX 3aJlaHUM, HEKOTOpPhIE TEMbI JaBaThb KaK O3HAKOMUTEJBHBIE; HCKIIOYATh
OTJEJIbHBIE TPYJHBIE JIOKA3aTENIbCTBA; TEOPETHUUYECKU MaTepuall pPEeKOMEHIYETCS
U3y4aTh B IPOLIECCE MPAKTHUYECKOW EATEIbHOCTH MO pElIeHHIo 3a1a4d. OpraHnyeckoe
€IUHCTBO NPAKTHYECKOM M YMCTBEHHOM JEATEIBHOCTH YYaIUXCA Ha YpOKax
MaTEMaTHKH CIIOCOOCTBYIOT MPOYHOMY M CO3HATEIIbHOMY YCBOGHHUIO Oa3MCHBIX
MaTeMaTUYECKUX 3HAHUU U YMECHUM.

OOyuenue yueOHOMY Kypcy «AJredpa» CTPOUTCS HA CO3JIaHUU ONTUMAJIbHBIX
YCIOBUH [ YCBOEGHMSI MpPOrpaMMHOro marepuaina ydamumucs c¢ 3I[IP. boabmioe
BHUMAaHHE YJIEIseTCs OTOOpY yueOHOTro Marepuajga B COOTBETCTBHHM C MPUHIUIIOM
JOCTYITHOCTH TPU COXPaHEHUWU O00IIero 06a30BOro ypoOBHSA, KOTOPBIA JOKEH IO
COJICP>KaHUIO U 00bEMY OBITh alalTUPOBAHHBIM 1Jis yuanuxcs ¢ 3[1P B cooTBeTcTBHH C
UX 0coObIMH OOpa3zoBaTeIbHBIMU MOTPEOHOCTAMU. CreayeT oOJEerduTh OBJAJCHUE
MarepuasioM yyamumucs ¢ 3I[IP mocpeacTBoM ero JeTaabHOro OOBACHEHUS C
CUCTEMAaTUYECKUM MOBTOPOM, MHOTI'OKPAaTHOW TPEHUPOBKU B IIPUMEHECHUHU 3HAHUM,
MCIIOJIB3Ysl MPUEMBI aKTyan3aluy (Bu3yajabHas Onopa, maMsTKa).

B o3HakoMHUTENBPHOM IUIAHE U3YyYaroTCs cieayromue TeMbl: «MppanuoHanbHbie
yucna.  JledcrBurenbHble  yucina», «CpaBHEHHE  JCHUCTBUTEIIBHBIX  YHCEII,
apudpmMeTHUeCKue JEWUCTBUSL C  JICUCTBUTENBbHBIMU  4uciamMuy», «Haxoxnenue
NpUOJIMKEHHBIX 3HAYEHUM KBajpaTHOro KopHs», «Teopema Buera», «Pemenus
YPAaBHEHHU TPEThEU U YETBEPTOM CTEMECHEN PA3JIOKECHUEM HA MHOKUTEIN», «DyHKIUA

y =vx u ee rpapuk», «llorpemrHocT MU TOYHOCTHh NPHUOIMKEHUS», «HeTHble U
HeueTHble QyHKIMN», «DyHKuusa y=x"», « DyHKIHUI y= ax’, ee rpaduK U CBOWCTBA.
I'paduxy GyHKIMiA y= ax’+ n u y=a(x-M)°, «YpaBHEHHE C JBYMS IEPEMEHHBIMH U €r0
rpaduky», «I'papuyeckuid cnocod peleHuss CUCTEMbl ypaBHEHU», «M300paxeHue
YJIIEHOB apU(PMETHUYECKON U reOMETPUUYECKON MPOrpeccuil TOUYKaMHU Ha KOOPJIMHATHOMN
IJIOCKOCTU. JIMHEWHBIN U SKCIOHEHIHUAIIBHBIA POCT. C107KHBIE IPOLIEHTHDY.

YMEHBIIEHO  KOJIMYECTBO  YacoB Ha  u3ydeHHe TeM:  «DopMysbD»,
«JloKa3arenbCTBO TOXKIECTB», «JIMHEWHOE YypaBHEHUE C JBYMS HEU3BECTHBIMUY,
«I'paduk IMHENHOTO ypaBHEHHUs C JByMs TNepeMeHHbIMH», «['paduueckoe perieHue
JUHEWHBIX YPAaBHEHUN M CHUCTEM JIMHEWHBIX YpaBHEHUI», «CBOICTBA KBagpaTUYHOM
GyHKIUNY.

BricBoOOIMBIIIMECS Yachl MCHOJB3YIOTCS: IJis Jy4lledl mpopaOoTku Hauboliee
BaXHBIX TeM Kypca: «Pemenue ypaBHeHul», «Pemenne cucrem ypaBHEHUN,
«CoBMecTHbIE AeicTBUSA C ApoOsimu», «lIpuMeHeHne CBONCTB apu(MeTHuecKoro
KBaJIPaTHOTO KOPHS»; Ha MOBTOPEHUE, PEIICHUE 3a/1a4, TpeoOpa3oBaHUE BbIpaXKEHHUI, a
TaKKe Ha 3aKpeIICHNe H3y4eHHOI0 MaTeprala.



Conep:xxanue BUIIOB AesaTenbHOoCTH ydamuxcs ¢ [P onpenensiercs ux ocoObMu
obOpazoBaTeabHBIMU TTOTpeOHOCTSIMU. [ToMmuMo mupoko ucnonabzyembix B DAOIT OO0
oOIIUX JIJIsl BCEX y4YalllUXCsl BUJIOB ACSATEIBHOCTU CIEAYET YCHIUTh BUIBI NEATEIbHOCTH
cnenuUUHbIe I JaHHOW KAaTeropuu JeTed, OoO0ecneyrBalolie OCMBICIEHHOE
OCBOGHHE COJIEp)KaHHs O00pa3oBaHUs MO TNPEAMETY: YCWICHHE MpPEeIMETHO-
MIPAKTUYECKON JIEATETbHOCTH C aKTUBU3ALMEN CEHCOPHBIX CUCTEM; YEpPEAOBAHUE BUIOB
JEeSATENbHOCTH, 3aIEUCTBYIOIINX Pa3IMYHbIE CEHCOPHBIE CHCTEMbI; OCBOCHHE MaTeprasa
C ONOpPOM Ha AIrOpPHUTM; «IOLIArOBOCTH» B HM3YyYEHHHM MaTepuaia; HCIOJIb30BAHHE
JIOTIOJTHUTEIBbHOU BU3YaIbHOM OMOPHI (CXEMBbI, Ia0JIOHBI, OMTOPHBIE TAOIHUIIBI); peUEBOM
OTYET O MPOLECCE U PE3YyJbTATE JAEATEIBHOCTH; BBINOJHEHHUE CIEIUATIbHBIX 3aJaHUM,
00€eCIeunBaIONINX KOPPEKIUIO PEryJsiud y4eOHO-TIO3HABATENLHON JESITEIIbHOCTU U
KOHTPOJIb COOCTBEHHOTO pe3yibTara.

Jns yuammxces ¢ 3[1P cyliecTBeHHBIM SIBISIOTCS PUEMBI pabOThI € JIEKCUYECKUM
MarepuaioM 1o npeamery. [lpoBoaurcs creunuanpHas paboTa MHO BBEACHHUIO B
AKTUBHBIA CJOBaph YYAIIUXCA COOTBETCTBYIOIIEH TepMUHOJIOTHH. M3yuaembie
TEPMHHBI BBOJSTCS Ha MOJMCEHCOPHON OCHOBE, 00s3aTelbHa BU3yallbHas MOJJIEPIKKa,
QITOPUTMBl  PabOTBl C  ONpPEIEICHHUEM, OIOpPHBIE CXEMbl I aKTyaJld3aluu
TEPMHHOJIOTHH.

Lenu usyuenus yuebnozo npeomema «Anceopay

[IpuopuTeTHBIMU HEIIMHU 00ydeHHUs anreOphl B 7-9 Kiaccax sBISIOTCS:

— MpoAOHKEHUE (OPMHPOBAHUS OCHOBHBIX MATEMAaTHYECKUX MOHATHHA (YUCIO,
BEJIMYMHA, TepeMeHHas, (QYyHKIUs), OOecneuynBarolUuX IPEEeMCTBEHHOCTh U
NEePCIIEKTUBHOCTh MAaTEMaTUYECKOTO OOPAa30BaAHUS YUAIUXCS;

— MOJBEJEHUE YyYalluxcsl Ha JOCTYNHOM [iJIi HUX YpPOBHE K OCO3HAHUIO
B3aUMOCBSI3M aJIreOpbl U OKPYXkAIOLIEro MUpa, MOHUMaHUE areOpbl Kak 4yacTu oOuien
KYJbTYpbI UEJIOBEYECTBA;

— pa3BUTHE HWHTEUIEKTyaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH ydaluxcs,
MO03HABATEJIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHHUM, KPUTUYHOCTU MBIIIJICHHUS,
MHTEpEca K U3YUEHUIO anreOphl;

— (QopMupoBaHue (YHKUHUOHATBHOM MAaTeMaTUYeCKOW TPaMOTHOCTH: YMEHUS
pacrno3HaBaTh NPOSBICHUSI MATEMATUYECKUX MOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEH B
peaNIbHBIX J>KU3HEHHBIX CUTYallUsX M NPHU U3YUYEHUU JPYTUX Yy4eOHBIX MPEIMETOB,
NpPOSIBJICHUS] 3aBUCUMOCTEH UM 3aKOHOMEpHOCTEH, (opMynHpoBaTh HX Ha S3bIKE
MaTeMaTHUKd M CO3/1aBaTb MaTeMaTHYeCKHEe MOJENIW, NPHUMEHATh OCBOCHHBIC
MaTeMaTUYeCKU ammapaT [JIsi peuleHusl MPaKTUKO-OPUEHTHUPOBAHHBIX — 3ajad,
MHTEPHPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

Mecmo yuebroco npeomema «Aneebopa» 6 yuebnom niate

6



B cootBerctBun ¢ ®I'OC OOO yueOHbI npeamer «Aunredbpa» BXOIUT B
npeaMeTHY0 001acTh «MaTemaTika U HHPOPMATHKay U SBISETCS 00sA3aTeIbHBIM AJIS
n3ydenus. Ha m3yuenue yueOHoOro Kypca «Anredpay» orBoautcs 306 dacoB: B 7 Kiacce
— 102 gaca (3 gaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Hefieno), B 9 kiacce —
102 gaca (3 yaca B HezieINIO).

Conep:xxanue yueOHOT0 npeamera
7 knacc

Yucaa v BBIYMCICHUA

JlpoOu 0OBIKHOBEHHBIE U AECATUYHBIE, IEPEXO]] OT OJHOM POpMBI 3anucu Apoden
K Jpyroil. lIoHsATHE palMOHAIBPHOIO 4YMCIIA, 3alUCh, CPABHEHUWE, YIOPAIOYMBAHUE
paloHaIbHBIX unced. ApupMeTHUYecKHe IEeHUCTBUS C palHMOHATbHBIMU YHCIAMHU.
Pemenue 3a1ay u3 peaibHON MPaKTUKH HA YaCTH, Ha IPOOU.

CreneHb C HaTypaJbHbIM [OKa3aTelIEM: ONpEJeJeHUue, Mpeodpa3zoBaHuE
BBIPDAKEHHI HA OCHOBE OMNpEIEICHUs, 3amuch OoNMbmuX uucen. [IponeHTsl, 3amuch
IPOLEHTOB B BHJIE JApoOUM U JIpoOM B BHUJAE MPOLEHTOB. TpH OCHOBHBIE 3a/Jayd Ha
IIPOLICHTHI, PELLICHHUE 3a1a4 U3 PEaIbHOM IIPAKTUKHU.

[IpuMeHeHne MPU3HAKOB IEIUMOCTH, PA3JIOKEHUE HA MHOXKHUTEIN HATypAJIbHBIX
quced.

PeanpHble 3aBUCUMOCTH, B TOM YHUCJIE NpsAMas ¥ oOpaTHasi IpONOPLHOHATBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

[lepeMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHUSA C INEepeMeHHOM. JlomycTtumblie
3Ha4YeHUs nepeMeHHbIX. [IpencraBiieHue 3aBUCUMOCTH MEXAY BEIWYMHAMU B BHJIE
dbopmynbl. Beraucnenuss nmo ¢opmynam. IIpeoOpazoBaHue OyKBEHHBIX BBIPAKCHHU,
TOKJIECTBEHHO PaBHbIE BBIPAXKEHUS, MpaBUiia MpeoOpa3oBaHUsl CyMM U IPOU3BE/ICHUM,
IpaBUJIa PACKPHITHS CKOOOK U MPUBEACHUS TOJOOHBIX CIIaraeMblIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpHowiensl U MHoOroujeHbl. CrteneHb MHOrowieHa. CIOKEHHE, BBIYMTAHUE,
YMHOXXEHHE MHOTOWICHOB. DOPMYIIBI COKPAIEHHOTO YMHOXEHUA: KBAaJIpaT CyMMBbI H
kBazgpar pasHocth. DopMyna pa3HOCTH KBaaparoB. PasyiokeHHe MHOTOYICHOB Ha
MHOKUTEJIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpEHb ypaBHEHMs, TMpaBuUjia MNpeoOpa3oBaHUsA YypaBHEHMUS,
PaBHOCUJIBHOCTDb YPAaBHEHUH.

JluHeniHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMUCIO KOPHEW JIMHEHHOIO
YpPaBHEHMS, PEIICHHUE JMHEWHBIX ypaBHEHUH. COCTaBIIEHHE YPAaBHEHUH IO YCIOBHIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 ¢ MOMOLIBIO YPABHEHUMN.



JluneitHoe ypaBHEHHE C JABYMs NEpeMEHHbIMH U ero rpaduk. Cucrema IBYX
JUHENHBIX YpaBHEHUHN C IBYMsI IEpeMEHHBbIMU. Perienre cucteM ypaBHEHUH CriocoOoM
NOACTaHOBKH. [IprMepsl peleHnst TEKCTOBBIX 33/1a4 ¢ TIOMOIIBI0 CUCTEM YPABHEHHI.

DOyHKUIMHA

Koopaunara Ttoukn Ha npsmou. UucimoBble NMpoMexyTKd. PaccTosiHue Mexnay
ABYMs TOYKAMU KOOPAMHATHOMN IPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abcuurcca U OpAMHATA TOYKU
Ha KOOpAWMHATHOM IiockocTu. [Ipumepsr rpadukoB, 3amanHbeix (popmynamu. UrteHue
rpadukoB peanbHbIX 3aBucuUMocTel. [lonsatue Qynkiuu. 'paduk ¢pynkiuu. CpoiicTBa
dbyukiui. Jlunetinas dyukius, e€ rpaduk. ['padux dyukmuu y = [X|. I'paduyeckoe
PEIIEHNE JTUHENHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPAaBHECHUM.

8 knacc

Yucia 1 BbIYMCICHUS

KBagpatupeiii kopenb wu3 uucna. lloHdarne 00 HppanMOHAIBHOM YHCIIE.
JlecsiTuuHble MPUOMMKEHUS HppaluOHAIbHBIX 4yucesl. CBoiicTBa apudmMerndeckux
KBaJIpaTHBIX KOPHEW M MX NMPUMEHEHHE K NPEeoOpa30BaHUIO YHUCIIOBBIX BBIPAKEHUHN U
BBIYMCIICHUSIM. [[eHiCTBUTENBHBIE YHCTIA.

CremneHb ¢ LeabIM ITOKa3aTeneM U €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

AuiredOpanyecKue BbIPpaKEeHUA

KBazpaTHbIil TpEXUIIEH, pA3JI0KEHUE KBAAPATHOTO TPEXWIEHA HA MHOXKHUTEIIH.

AnreOpanyeckas apoOb. (OCHOBHOE CBOMCTBO aireOpandeckol  apoowu.
CnoxeHve, BbIUMTaHUE, YMHOXEHHE, JeJ€HUE  ajredpamdyeckux  ApoOeH.
PanmonanbHble BbIpa)KEHUS U UX TIPeoOpa3oBaHueE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpPHEW KBaapaTHOrO ypaBHEHHUA. Teopema
Buera. Pemenue ypaBHeHMH, CBOIAIIMXCSA K JMHEWHBIM M KBagpaTHbIM. [Ipocreiimmue
IpOOHO-pallMOHAIbHBIC YPABHEHMUS.

['padrueckass uHTEpHpeTanusi ypaBHEHUM C JBYyMSI NEPEMEHHbIMH WU CUCTEM
JUHEWHBIX YypPaBHEHUN C JByMs IepeMeHHbIMU. [IpumMepsl pemeHns cucrem
HEJIMHENHBIX YPaBHEHU C IBYMs IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3aj1a4u alredpandeckum crnocooom.

HucnoBble HEpaBEeHCTBA M HUX CBOMCTBA. HepaBEeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCHMIIBHOCTH HEpAaBEHCTB. JINHENHBIE HEPABEHCTBA C OJJHOM IepeMeHHON. CHCTEMBI
JIMHEWHBIX HEPABEHCTB C OJHOW NIEPEMEHHOM.

DyHKUMHA

[Tonstue dynkuuu. OOIACTh ONMpeneseHuss U MHOKECTBO 3HAUYCHHN (YHKIUU.
Crioco0Obl 3a1anust QYHKITHIA.

I'padux Pynkmuu. Yrenue cBoicTB ¢(ynkmuu mo e€ rpaduky. [Ipumepst
rpaduKoB QYHKIHMA, OTPAKAIOIINUX PEATLHBIE TPOIECCHI.
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OyHKIMK, ONMHUCHIBAIONIUE TMPSMYI0 H  OOpaTHYH MPONOPIHUOHATHHBIC
3aBUCUMOCTH, UX TpaduKH. CI)yHKuHHy=X2,y=X3,y = X, y=|x|.I'papuueckoe perieHue
YPaBHECHUU U CUCTEM YPABHECHUM.

9 knacc

Yucsia ¥ BbIYMCICHUS

PannoHnanbHbple 4uCla, WUPpPALMOHAJIBHBIE YHUCIA, KOHEYHbIE M OECKOHEUYHbIE
JeCATUYHbIE IpoOU. MHOXKECTBO JEHCTBUTEIBHBIX YUCEN, IEUCTBUTENIBHBIE YHCIIa KAK
OECKOHEYHbIE JECATHYHbIE ApoOM. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXIY
MHOECTBOM JIECTBUTEIBbHBIX YUCEN U KOOPJAUHATHOU MPSAMO.

CpaBHeHHME  JEHUCTBUTENBHBIX  YHCeN, apupMeTUYecKue  JEHUCTBUS  C
JNEUCTBUTEIBHBIMU YUCIIAMU.

Pa3mepsl OOBEKTOB OKPYKAIOIIETO MHUpPA, JUIMTENBHOCTH IPOLECCOB B
OKPY’KAIOIIEM MUPE.

[Tpubnx€HHOE 3HAYEHHE BEIUYMHBI, TOYHOCTHh NpHUOIMKEeHHs. OKpyriieHue
yucen. [Ipuknaka v orieHka pe3ysbTaToOB BEIYUCIICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHue. Penienne ypaBHEHUN, CBOASIMXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PelieHne ypaBHEHH, CBOIAIIMXCSA K KBAJIPATHBIM.
bukBaaparHoe ypaBHeHue. [Ipumepsl pelIeHUs YpaBHEHUU TPETbEM M UYETBEPTOU
CTETIEHEN Pa3JI0)KEHUEM HA MHOXKHUTEIH.

Pemenune apoOHO-pallMOHANBHBIX ypaBHEHUH. PemieHue TEKCTOBBIX 3ajad
anredpandyeckuM METOJIOM.

VYpaBHeHue ¢ AByMsl NEpeMEHHbIMU M ero rpaduk. PemieHue cucrem IByx
JIMHEMHBIX YPAaBHEHUU C JBYyMsl NEPEMEHHBIMU. PemeHune cucrem JByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEWHOe, a Jpyroe — BTOpod cremneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHne nMHENMHBIX HEPABEHCTB C OJHOW IepeMeHHOW. PemeHne cucrem
JTUHENHBIX HEPABEHCTB C OJHOM nepemeHHo. KBanpaTHbeie HepaBeHcTBa. ['paduyeckas
MHTEpIIpETaLsl HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMH.

DyHKIUU

KBagparuunas @yskuus, e€ rpaduk u cBoictBa. IlapabGomna, koopAuMHATHI
BEPUIMHBI 1apadOoJIbl, 0Cb CUMMETPHUH 1Mapa0OJIbI.

Ipadukn Gyrxmmit: Y = kx, y = kx + b, y = k/x, y = x°, y = Vx, y = |x|, # ux
CBONCTBA.

YuciioBbIe MOCI€10BATEILHOCTH U IPOrPecCcum



[loHsiTHE YMCIOBOM MOCIEAOBATEIIBHOCTU. 3aJaHHE IOCIEH0BATEIbHOCTU
peKyppeHTHOH hopMyIoi U GopMyJI0i n-ro 4ieHa.

Apudpmernueckass U reoMeTrpuueckas nporpeccud. Popmyiabl n-ro 4jaeHa
apu(pMeTUYECKON U TeOMETPUUYECKOIN MPOrpeCCHii, CyMMBI IIEPBBIX N YJIECHOB.

N3o00paxeHne YiIeHOB apU(PMETHUYECKOH U TEOMETPUUYECKON Mporpeccuii
TOYKAMH Ha KOOPAMHATHOW IUIOCKOCTH. JIMHEHWHBIM M 3KCIIOHEHIMAIBHBIM POCT.
CnoxHbl€ TPOLIEHTHI.

I[Inanupyembie pe3yabTaThbl 0CBOEHHS Y4eOHOI0 MpeaMeTa

N3yyenue anreOpbl Ha YpOBHE OCHOBHOIO 00IIIET0 0Opa30oBaHUsI HAIPaBJICHO Ha
JOCTH)KEHUE YYAIIUMUCS JIMYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX Pe3yJIbTaTOB
OCBOEHHMSI Y4EOHOTO MpEaMETA.

Jluunocmuuie pesynomameol

JIM4HOCTHBIE pe3ynbTaThl OCBOEHMS MpOrpamMMbl IO anreOpe Ha YypOBHE
OCHOBHOI'0 00111er0 00pa30BaHUs IOCTUTAIOTCS B €IMHCTBE YYEOHOW U BOCIIUTATEIBHOM
NEATEIIBHOCTA B COOTBETCTBUU C TPAAUIMOHHBIMU POCCUUCKUMHU COLIMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, TPHUHATHBIMU B OOIIECTBE MpaBWIaAMH U
HOpMaMH MOBEJIECHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHMSI, CAMOBOCIIMUTAHUS U
caMopa3BUTHUs, ((OPMUPOBAHUS BHYTPEHHEH O3ULIUU JTUYHOCTH.

B pesynbrare usydeHus anreOpbl Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs Y
yuartierocs ¢ 3[IP 0yayT chopmMupoBaHbl CIEAYIONIUE TUYHOCTHBIE PE3YJIbTATHI:

NATPUOTHYECKOE BOCTIMTAHUE:

— IPOSIBJICHMEM HHTEpeca K IPOLUIOMY M  HACTOSLIEMY POCCHMCKOU
MaTeMaTUKH, [IEHHOCTHBIM OTHOIIIEHUEM K JIOCTUKEHHSIM POCCUHUCKUX MAaTEMaTUKOB U
POCCHIICKOII MaTEMATUYECKOM IIKOJIbI, K MCIOIb30BAHUIO 3TUX JOCTHXKEHHHN B APYTHX
HayKax M NPUKIAJIHBIX cepax;

rpax/JaaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

— TOTOBHOCTBIO K BBINIOJHEHUIO OOSI3aHHOCTEN TpakAaHWHA W pealu3alud €ro
1paB, MPEACTABICHUEM O MAaTeMaTHYEeCKUX OCHOBaxX (YHKIIMOHHWPOBAHUS Pa3TUYHBIX
CTPYKTYp, SBJICHUH, TMpOIEeayp TpPaXAaHCKOTO oOIiecTBa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTbIO K OOCYXJEHHIO HSTHUYECKMX MpOOJEeM, CBSI3aHHBIX C
MPaKTUYECKUM MPUMEHEHUEM JTOCTHXKEHU HAayKW, OCO3HAHUEM BaXHOCTH MOPAJIBbHO-
ATUYECKUX MPUHIIUIIOB B JIEATEIbHOCTH YYEHOTO;

TPYJA0BO€ BOCIIMTAHNE:

— YCTAaHOBKOW Ha AaKTHUBHOE Y4YacTHE€ B PEIICHUM MPAKTUYECKUX 3aaad
MaTe€MaTUYeCKOW  HANpPaBJIICHHOCTH, OCO3HAHMEM BAXXHOCTH  MaTEMaTHYECKOIO
oOpa3oBaHMsI Ha MPOTSKEHUU BCEW >KU3HU JMJIA YCHEUHOW mnpodeccuoHanbHOU
NESATENbHOCTY W Pa3BUTUEM HEOOXOAMMBIX YMEHHMM, OCO3HAaHHBIM BBIOOpOM W
MOCTPOEHUEM MHJIMBHUAYAIbHOU TPAeKTOPUU OOpa30BaHUSl U KU3HEHHBIX IUIAHOB C
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y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

3CTETUYECKOE BOCIIMTAHHE:

— CIIOCOOHOCTBIO K  AMOIMOHAIBHOMY M  3CTETHUYECKOMY  BOCIPHUSITHIO
MaTeMaTUYeCcKnX OOBEKTOB, 3a/Jad, pELIEHUN, pPACCYXIACHUH, YMEHHIO BUIETh
MaTEMaTUYECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

LHEHHOCTH HAYYHOI'0 NO3HAHMS:

— OpUEHTalMeld B JCATEIIBHOCTA HA COBPEMEHHYIO CHUCTEMY Hay4HBIX
NpeICTaBICeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUs 4YeJIOBEKa, NPHUPOAbI U
oOllecTBa, TIMOHMMAaHUEM MaTEMaTHYECKOM Hayku Kak cdepbl 4YelO0BEYECKOU
NEATEIbHOCTH, JTaloB €€ pa3BUTHA W 3HAYMMOCTH JUISI PA3BUTHS LMBWIN3ALUU,
OBJAJCHUEM S3BIKOM MAaTEMAaTHKM M MAaTEMAaTUYECKOM KYJIbTYpOM Kak CpEeICTBOM
IIO3HAHUS MHUpPA, OBJIAJCHUEM MNPOCTEUIIMMH HABBIKAMM  HCCIENOBATENBCKON
NEeATEIIbHOCTH;

— (pusmueckoe  BocnuTaHue, (HOPMHUPOBAHHE  KYJIbTYPhl  3J0pPOBbSI U
AMOIIMOHAJIBHOTO OJIArONOIyYns:

— TOTOBHOCTBIKO IIPUMEHSATh MAaTEMATHUYECKHE 3HAHHUS B MHTEPECAX CBOETO
3J10pOBbsI, BEJICHUS 3J0POBOr0 00pa3a >KM3HU (3J0pOBOE MHUTAHKUE, COATAHCUPOBAHHBIN
pEeXKUM  3aHATUM U OTAbIXa,  peryisipHasd ¢duznueckas AKTUBHOCTB),
c(OpPMHUPOBAHHOCTBIO HaBbIKa PeQIIEKCHM, NMPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U
TaKOT0 e IIpaBa Ipyroro 4ejaoBeKa;

JKO0JIOrMYeCcKoe BOCIIMTaHKE:

— OpHEHTAIMEN HAa MPUMEHEHNE MAaTeMaTUYECKUX 3HAHUM I PEIICHUS 3a/1a4 B
00JIaCTU COXPAHHOCTU OKPYXAIOLEH Cpelbl, MIaHUPOBAHUS MOCTYIKOB M OLEHKH UX
BO3MOXXHBIX TIOCJEACTBUN ISl OKpYXarolled cpeapl, OCO3HaHHEM TIJI00aIbHOIrO
XapakTepa 3KOJOTMYeCKHUX MpoOJieM U IMyTel UX pelieHus;

— ajanTauys K U3MEHSIOIMUMCS YCIOBUSAM COLMAIIBHOW U PUPOJHOMN CPEIBI:

— TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUAX HEONPEIEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IPaKTHUYECKYIO HESATEIbHOCTb, B TOM YHCIIE
YMEHHE YUYUThCS y APYTHUX J0Jel, mpuoOpeTaTb B COBMECTHOM JAEATEIbHOCTH HOBBIE
3HaHUs, HABBIKM U KOMIIETEHLIUH U3 OIBITA IPYTHX;

— HEOOXOIMMOCTbIO B (POPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHUCIE
(GbopMyIMpOBaTh MIEH, MOHATHUSA, TUIOTE3bl 00 OOBEKTaX W SIBJICHUSAX, B TOM YHCIIE
paHee HEM3BECTHBIX, 0CO3HABATh AEPUINUTH COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH,
IUIAHUPOBATH CBOE PA3BUTHE;

— CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMl0,  BOCIPUHHMATH
CTPECCOBYIO CHUTYyallMI0O KaK BBI30B, TPEOYIOIIMIA KOHTPMEP, KOPPEKTUPOBATH
NPUHUMAEMBbIE pEIIeHUs] U JEeUCTBUS, (OpMYyIMpOBaTH U OLIEHMBATh PUCKU U
MOCJENICTBUSL, POPMUPOBATH OIBIT.
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Memanpeomemmuvie pe3yromanol

B pesynbTaTte u3yueHus aireOpbl Ha YpOBHE OCHOBHOT'O 0OIIEro 00pa3oBaHUs y
yuamierocst ¢ 3I1IP OyayT copMHpoBaHbI CAEAYIOIMIUE METANPEAMETHBIC PE3yJIbTaThI:
MO3HABATEIIbHBIE  YHUBEpCaJbHBIE  Y4COHBIE  JEUCTBUS,  KOMMYHHKATHBHBIC
YHUBEpCAIbHBIC YYeOHBIE JACHCTBUS, PETYJIATHBHBIC YHUBEpPCAIbHBIC Y4cOHBIE
JIEHUCTBUSA, COBMECTHAS JEATEIHLHOCTD.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Ba3oBnle Jjornyeckue 1eiicTBUA:

— BBISIBJISITh M XapaKTEPHU30BaTh CYIECTBEHHbIE NPU3HAKM MAaTeMaTHYECKHX
00BEKTOB, TOHATUHN, OTHOIICHWA MEXIY MOHATHUAMHU, (HOPMYIUPOBATH OMPEACIICHUS
MOHSATUH, YCTAaHABIIMBAThH CYIIECTBCHHBIM MPHU3HAK KIacCHU(pUKAIIMN, OCHOBAHUS IS
000011IeHHS U CPABHEHHUSI, KPUTEPUHU TPOBOJUMOTO aHAIM3A;

— BOCTIpUHHUMATh,  (QOPMYIHpOBaTH U  NPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTENBHBIE U OTPUIIATENIbHbIC, CIMHUYHbIE, YaCTHBIE U OOIIHE, YCIOBHbIE;

— BBISIBJISITh MAaTEMAaTUUECKHE 3aKOHOMEPHOCTH, B3AaMMOCBSI3U M IPOTUBOPEYHSI B
dakTax, MaHHBIX, HAOMIOMECHUSIX U YTBEPXKICHUAX, TMpeIaraTb KPUTCPUU IS
BBIBJICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUHI;

— JleTaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JACAYKTHBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKIIFOUSHHH 110 aHAJIOTUH;

— pa3bmpaTh JOKa3aTeIbCTBA MATEMATHYCCKUX YTBEPKACHHHN (MPSMBIE M OT
MIPOTUBHOTO), MIPOBOIUTH CaMOCTOSTEIIEHO HECJIOKHBIC JI0Ka3aTeIbCTBA
MaTreMaTH4ecKnX (DaKTOB, BBICTPAWBATh AapPTYMEHTAIMIO, TPUBOJIUTH TPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBAaTh COOCTBEHHBIC PACCYKICHUS,

— BBIOMpaTh croco0 pemieHuss y4eOHOW 3a7auu (CpaBHHBATh HECKOJBKO
BapUAHTOB PEIICHUS, BHIOMPATh HaMOOJEe TOIXOMANUNA C y4ETOM CaMOCTOSTEIHEHO
BBIJICTICHHBIX KPUTCPUEB ).

Bba3oBble uccienoBaTebCcKHe IeiCTBUS:

— HCTOJB30BaTh BOIPOCHl KaK MCCIEIOBATEIbCKANA WHCTPYMEHT TIO3HAHMS,
dhopMyIHpOBaTh BOMPOCH], (PUKCUPYIOIIHNE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSTEIIHHO
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (OpPMHUPOBATH THUIOTE3Yy, apryMEHTUPOBATh CBOIO
MO3UIINIO0, MHCHHE,

— MPOBOAWTH IO CAaMOCTOSITCIBHO  COCTaBJICHHOMY TUTAHY  HECIIOKHBIN
DKCIIEPUMEHT, HEOOJIBIIIOE  HCCIEOBAaHUE IO  YCTAHOBIICGHUIO  OCOOEHHOCTEH
MaTeMaTU4eCKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;

— CaMOCTOSITEIBHO (POPMYIUPOBATH OOOOIICHHWS W BBIBOJABI 1O pe3yjbTaTam
MIPOBEAEHHOTO HAOJIOICHUS, MCCIEIOBaHUS, OIICHUBATh JOCTOBEPHOCTH IMOJYYCHHBIX
pe3yJbTaTOB, BBIBOJOB M O000IICHUH;
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— MPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TaKXKe BBbIIBUIaTh
NPEANOI0XKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmanmeii:

— BBUIBIISITh  HEIOCTATOYHOCTh M W30BITOYHOCTh HMH(OpPMAIMH, JaHHBIX,
HEO0OXOAMMBIX IS PELICHMS 3aa4uH;

— BBIOMpaTh, aHAIU3UPOBATh, CHUCTEMATU3UPOBAaTh M  HUHTEPIPETHUPOBATH
UHGOPMAITUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABICHHUS,

— BbIOHpaTh OopMy MpeACTaBICHUS HHPOPMAIIUN U UIUTIOCTPUPOBATH PEIIaeMbIe
3a/la4y CXeMaMH, JuarpaMmMamMu, HHOUM rpauKoil U uX KOMOUHAIMSIMH,

— OLIGHMBAaTh HANEKHOCTh HMHPOPMALMM TO KPUTEPHUSM, MPEAJIOKEHHBIM
YUUTETIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHMKaTHBHBbIE YHHMBeEpPCAJIbHbIE YueOHbIe 1eHCTBUS:

— BOCIPUHHUMATH U (DOPMYITHPOBATH CYXKACHHUS B COOTBETCTBHH C YCIOBUSAMH U
HeasIMU OOLLEHUs, ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MUCBbMEHHBIX TEKCTAX, 1aBaTh MOSCHEHUS MO XOAY PELIEHUs 3aJaud, KOMMEHTHPOBATh
MOJTyYEHHBIH pe3yJIbTaT;

— B Xoje 0OCyXXJIeHUs 3a/1aBaTh BONPOCHI IO CYIIECTBY OOCYXIaeMOMl TEMBI,
poO0JIEeMBbl, pelIaeMOr 3a/layu, BbICKA3bIBaTh WJIEU, HAILICJICHHbIE HA MOUCK pElIeHMUS,
COMOCTABIISAITb CBOM CYXICHUS C CYXACHUSAMU JPYIrUX YYacTHUKOB JHUaiora,
OoOHapyKUBaTh pa3Inuue U CXOJACTBO IMO3ULIUNA, B KOPPEKTHOU (hopme (popMynrpoBaTh
pa3Horjacusi, CBOM BO3PaXECHMUS;

— MPEACTaBIATh PE3yJIbTaThl PEIICHUs 3aJaud, SKCIIEPUMEHTA, HCCIIECIOBAHUS,
MIPOEKTa, CaMOCTOSITENIBHO BbIOMpPATh (opMaT BBICTYIUIEHUS C Y4E€TOM 3ajay
MPE3EHTALUN U OCOOEHHOCTEHN ayIuTOpUU;

— MOHUMATh W HWCIOJB30BaTh MPEUMYINECTBA KOMAaHAHOW M HWHIWBUIYaTbHOU
paboThI PU PEIICHUH YYEOHBIX MATEMAaTUYECKUX 3a71aY;

— NPUHUMATh LEJIb COBMECTHOM JESATENIbHOCTH, IUIAHUPOBATh OpPraHU3alUIo
COBMECTHOU paldOThI, paclpenensiTh BUAbl padboT, JOrOBapUBATLCSA, 00CYKIATh MPOLIECC
U pe3yibTaT paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJIEH;

— y4acTBOBAaTh B IPYMIOBBIX (opMax padbOThl (00CYKIeHUsI, OOMEH MHEHUSIMU,
MO3TOBbIE€ HITYPMBl U JPYTHUE), BBHINOIHITH CBOIO 4acTb PabOThl U KOOPAMHHUPOBATH
CBOM JICUCTBUA C JIPYTUMH WIEHAMU KOMaHJbl, OLIECHUBATh KAU€CTBO CBOETO BKJAJa B
OOIIHIA TPOIYKT MO KPUTEPHUAM, CHOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

Pery/iiTUBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE JIeiicTBUS

Camoopranusanus:

— CaMOCTOSITEJIBHO COCTaBJISATH IUJIaH, AJTOPUTM pElICHHs 3anayu (WU €ro
4acTh), BEIOMPATH CIOCOO pEIIeHUs ¢ y4ETOM HMMEIOIINXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATh BApUAHTHI PEIICHUN C YyYETOM
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HOBOM WH(pOpMaLUU.

CaMOKOHTPOJ/Ib, IMOIHOHAbHBIH HHTEJVIEKT:

— BJIAJETh CIHOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJS IpolLecca U pe3ysbTara
pelIeHUs] MaTEMaTUYECKOH 3aauH;

— MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPH PELIECHUU 3a/1ayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAJIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

— OLICHUBAaTh COOTBETCTBHE pE3yJbTaTa JESATEIBHOCTH MOCTAaBICHHON LENH U
YCIIOBUSIM, OOBSCHATh MPUYUHBI JOCTIKEHUS WM HEIOCTIKEHUS IIEeTH, HAXOIUTh
OIIKOKY, 1aBaTh OLICHKY PUOOPETEHHOMY OIIBITY.

IIpeomemnvwle pe3ynomamol

[IpeameTHbIC pe3yabTaTHI 10 YYCOHOMY MpeaMeTy «Airedpa» B COOTBETCTBUU C
®I'OC obecnieunBaror:

— YMEHHUE ONEPUPOBATH MOHATUSAMHU: HATYPAIbHOE YUCIO, IPOCTOE U COCTABHOE
YKCIIO, JEIUMOCTh HaTypaldbHBIX YUCEN, IPU3HAKHU JACIUMOCTH, LEJI0€ YHCIIO, MOAYb
yuciaa, OOBIKHOBEHHass JpoOb U JecaTHu4Hasi JpoOb, CTaHIAPTHBIA BHJA YHCIA,
palMoHAIIbHOE YUCII0, UPPAIIMOHAIEHOE YUCIIO, apu(METUYECKUIM KBaIpaTHBIM KOPEHbD;
YMEHHUE BBINOJHATh JEUCTBUS C YHCIAMH, CPAaBHUBATh WU YHOPSJAOYMBATH YHCIIA,
MPEACTABIIATh YKCIA HA KOOPJIWHATHOW MPSIMOM, OKPYIJISATh YUCIA; YMEHHE [€JaTh
MPUKUAKY U OLICHKY PEe3yIbTaTa BHIYMCIICHUIA;

— YMEHHE OIEepUpOBaThb MOHATHUSMHU: CTENEHb C LEJIbIM IOKa3aTelieM,
apu(pMeTUYeCKuid  KBaJpaTHBIM KOpPEHb, MHOIOYJIEH, ajireOpauyeckas JApoOb,
TOKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJlbHOM CTENEeHM OOJbllle €IWHUIbI, YMEHHE
BBITIOJIHATH PacyeThl MO (opMysiaMm, MpeoOpa3oBaHMs IENbIX, JPOOHO-PAMOHATBHBIX
BBIPAKEHUW U BBIPAXKEHUN C KOPHSAMH, Pa3I0)KEHUE MHOTOWICHA HA MHOKUTEIIH, B TOM
YHCJIE C UCTIOJIb30BaHUEM (DOPMYJT pa3HOCTH KBAJIPaTOB U KBAJPaTa CyMMbI i PA3HOCTH;

— YMEHHUE OINEepUpOBaTh MOHATUSAMU: YUCIOBOE PABEHCTBO, YPaBHEHUE C OJHOMU
IIEPEMEHHOM, YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C NEPEMEHHOW; YMEHHUE pelaTh
JTUHENHHBbIE U KBaJpaTHBIE YpaBHEHHUSA, APOOHO-pAIMOHAIBHBIC YPABHEHHS C OJHOU
IIEPEMEHHOM, CHUCTEMBI JBYX JIMHEHWHBIX YPAaBHECHUM, JIMHECWHBIE HEPABEHCTBA U HUX
CUCTEMBI, KBaJpaTHBIE U IPOOHO-pallMOHATBHBIC HEPABEHCTBA C OJTHON MEPEMEHHOM, B
TOM YHCJIE MPU PEUICHUU 3a7a4d U3 APYTUX NPEIMETOB U MPaKTUUYECKUX 337a4; YMEHUE
MCIIOJIb30BaTh KOOPAMHATHYIO MPSMYIO U KOOPJMHATHYIO IJIOCKOCTh JIJISl U300paKeHUS
pEILIEHNN YPAaBHEHUM, HEPABEHCTB U CUCTEM;

— YMEHHE OIepupoBaTb MNOHATUSAMU: GYyHKUUA, Tpaduk G(YHKIUH, HYIU
GyHKIMHA, TPOMEXYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKHA BO3pacTaHUs, yOBIBaHWSI,
HauOoJbIllee U HaMMEHBIIEe 3HAUYCHUS (YHKIIUU, YMEHHE OMEPUPOBATH MOHSATHUSIMHU:
npsiMasi MPOTIOPLIMOHANIBHOCTh, JIMHEHHAas (YHKITUS, KBaJipaTuyHas (GyHKIUs, oOpaTHas
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MPOMOPLUMOHAIBHOCTD, Mapabofia, TUnepoosa; yMEeHHE CTPOUTh Tpaduku (yHKIUH,
UCIIOJIb30BaTh TpaUKU JUIsl ONpEEIeHHs] CBOMCTB IMPOLIECCOB M 3aBUCUMOCTEH, IS
pelIeHus 3a/lay U3 APYTUX y4eOHBbIX MPEIMETOB U peaabHOM )KU3HU; YMEHUE BhIPAXKaTh
(dbopmyamMu 3aBUCUMOCTH MEK/y BEIIMYMHAMU;

— yYMEHHE OINEpHpOBaTh MOHATUSMU: IOCIEIOBATEILHOCTh, apumMeTnieckas u
reOMETpUYECKas MPOrPECCUN; YMEHUE HCIIONb30BaTh CBOKWCTBA MOCIEA0BATEILHOCTEMN,
(bopMyJIbl CyMMBI U OOIIETO YWiI€HA NP PEIICHUH 3a/1ay, B TOM YHUCJE 3a/lay U3 JPYrux
y4eOHBIX MPEAMETOB U peaTbHOM KU3HMU;

— YMEHHUE pellaTh 3aJa4d Pa3HbIX TUIOB (B TOM YHUCJIE Ha MPOLEHTHI, TOJIH U
4acTH, JBH)KEHHE, pabOTy, LIEHy TOBAPOB M CTOMMOCTb IMOKYINOK W YCIYyT, HaJOrH,
3aJaui W3 OOJIAaCTH YIpPABICHUS JIMYHBIMU W CEMEHHBIMU (UHAHCAMH); yMEHHE
COCTABJISITh BBIPAKEHUS, YPAaBHECHHs, HEPABEHCTBA M CUCTEMBI IO YCJIOBHUIO 3a/ayH,
UCCIIEIOBaTh IOJIyYEHHOE PEIICHWE M OIEHMBATh IPaBAONOJ0OHOCTh IOJYYEHHBIX
pE3yNbTATOB;

— YMEHHUE BBIOMpATh MOIXOMAIIMNA H3YUYCHHBIH METOJ JIJIsi pEelICHUsl 3ajayH,
NPUBOANTH TPUMEPHl MAaTEMATHUYECKHX 3aKOHOMEPHOCTEH B MPUPOJE U >KHU3HHU,
pacno3HaBaTh MPOSBICHUE 3aKOHOB MaTEMAaTHUKU B MCKYCCTBE, ONUCHIBATH OTAEJIbHbBIC
BBIJAIOLIUECS PE3YNbTAThl, MOJYYEHHBbIE B XOJE€ Pa3BUTHs MATEMaTUKH KakK HayKH,
MPUBOJUTH MPUMEPHl MAaTEMATUYECKUX OTKPHITUHA M WX aBTOPOB B OTEYECTBEHHON U
BCEMUPHOM UCTOPUHU.

B coomeemcmeuu ¢ ®AOII OOO k xonyy obyuenus 6 7 kaacce yuawutics ¢ 311P
noyuum ciedyroujue npeomemmusle pe3yivmanmol.

Yucaa v BIYMCICHUSA

— BBINOJIHATH, COYETas YCTHbIE W TUCHMEHHBIE MPUEMBI, apUPMETUUECKUE
JICHUCTBUSA C PaIlMOHAILHBIMU YHCIIAMH;

— HAXOAWTh 3HAYEHUS YHUCJIOBBIX BBIPAKECHUN, MPUMEHATH Pa3HOOOpa3HbIC
cnocoObl U TPUEMBI BBIYUCICHUS 3HAYEHUM JAPOOHBIX BBIPAXKEHUM, COJEPIKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH;

— MEepexXoJUTh OT OJHOM (OpMBI 3aMKMCH 4YUCeNd K Apyroil (mpeoOpa3oBHIBATH
JECSATUUHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITUYHYIO, B YACTHOCTU B
OCCKOHEUHYIO JICCATUIHYIO TPOOh);

— CpaBHMBATh U YIIOPS0YUBATH PAIMOHAIIbHBIE YHUCIIA;

— OKpYTJISATh YUCIA,;

— BBITIOJHATh MPUKUAKY W OLIEHKY PE3yJIbTaTa BBIYHCIICHUN, OLICHKY 3HAa4Ye€HUN
YHUCJIOBBIX BBIPAKCHUIM, BBITIOJHATH JEUCTBUS CO CTEMEHSAMH C HaTypalbHBIMHU
MOKa3aTeIsIMH;

— MPUMEHSTh MPU3HAKHU JEIUMOCTH, PA3JIOKEHHE HAa MHOXKUTEIU HATypalbHbIX
YHCel;
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— peuwarb MPaKTUKO-OPUEHTUPOBAHHBIEC 3aJayd, CBS3aHHBIE C OTHOIICHUEM
BEIUYMH, IPONOPUMOHAIBHOCTBIO  BEIWYMH, IPOLEHTAMH, HHTEPIPETUPOBATH
pe3ynbTaTel pelIeHus 3aAad C y4ETOM OIPAaHWYEHUM, CBS3aHHBIX CO CBOWCTBaAMU
paccMaTpuBaeMbIX OOBEKTOB.

AuredpanyecKue BbIPaKEeHUA

— HCHOJB30BATh AIr€OpandecKyr0 TEPMUHOJIOTHUIO U CUMBOJIUKY, IPUMEHSATH €€
B IIPOLIECCE OCBOEHMSI yU€OHOT0 MaTepHaa,;

— HaxoJQuTh 3HAUYEHUs OYKBEHHBIX BBIPAKEHUN MpU 33JaHHBIX 3HAYCHUSX
IIEPEMEHHBIX;

— BBINOJIHATH NMPeoOpa30BaHMs LEIOr0 BBIPAKEHHUS] B MHOTOWIEH IPUBEICHUEM
HNOJOOHBIX CJIaraéMbIX, pACKPBITUEM CKOOOK;

— BBINOJIHATH YMHOXXEHHE OJHOWIECHAa Ha MHOIOYIEH M MHOIOWICHAa Ha
MHOT'OWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH,

— OCYILIECTBJISITh PA3J0KEHUE MHOTOYIECHOB HA MHOXHUTEIN C ITOMOIIBIO
BBIHECEHUsI 32 CKOOKM OOIIEr0 MHOMKUTEINSI, TPYNIHMPOBKU CllaraéMblX, MPUMEHEHUS
(bopMyJ1 COKPAIIEHHOTO YMHOXKEHUS,

— MPUMEHATH NIPeoOpa30BaHUsl MHOTOWIECHOB JUISl PELICHUS Pa3IMYHBIX 3a/1a4 U3
MAaTEMaTUKH, CMEXKHBIX NIPEIMETOB, U3 PEAIBHON MPAKTUKH;

— HCIIOJIB30BATh CBOMCTBA CTENEHEM C HATypAIbHBIMM IIOKA3aTEISIMU I
peoOpa3oBaHus BEIPAXKECHUI.

YpaBHeHUS U HEPABEHCTBA

— pelmaTh JIMHEWHBIE ypaBHEHUS C OJHOM IEPEMEHHOW, INMPUMEHss IpaBHUIIa
IIEpEX01a OT UCXOAHOTO YPAaBHEHUS K PABHOCWIBHOMY €MY; IPOBEPSATH, SBISIETCS JIA
YHUCJIO0 KOPHEM YPaBHEHUS,

— MNPUMEHATHh IpauyecKue METOJbl IPU PEUICHUH JIMHEHHBIX YPaBHEHUH M MX
CUCTEM,

— noaOuparh MpPUMEPbl Map YHCEN, SBIAIOMIMUXCS PELICHUEM JIMHEHHOTro
YPaBHEHMS C ABYMS IEPEMEHHBIMU;

— CTPOUTH B KOOPJAMHATHOM IUIOCKOCTU TpauK JTUHEHHOTO0 ypaBHEHHUS C JBYMS
NEePEMEHHBIMHU, MOJIb3YACh I'paUKOM, IPUBOIUTH IPUMEPHI PELICHUS YPaBHEHMUS;

— pelaTh CUCTEMBbI ABYX JMHEHHBIX YPaBHEHUU C JByMs IEPEMEHHBIMHU, B TOM
qucie rpapuyecku;

— COCTaBJSAITb W pelaTh JMUHEHHOE YPABHEHHE WA CHCTEMY JIMHEWHBIX
YPaBHEHUH IO YCIIOBUIO 3a/1a4M, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y NOJIy4YECHHBIN PE3yJIbTaT.

DyHKIUU

— n300paxkaTh Ha KOOPJMHATHOM MPSIMON TOYKH, COOTBETCTBYIOLIUE 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, WHTEpPBAJbl, 3alMChIBATh YHCIOBBIE NPOMEKYTKH Ha
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anreOpanvdeckoM S3bIKE;

— OTMeYaTh B KOOPJAMHATHOW IJIOCKOCTH TOYKH IO 3a/laHHBIM KOOpJHUHATaM,
CTpOUTh rpaduku TMHEHHBIX GyHKIMM; CTpoUTh rpaguk GyHKINH y = |X|;

— ONHUCHIBATh C TMOMOIIBI0 (PYHKIMH W3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIMUMHAMHU: CKOPOCTb, BpEMS, pacCTOSHUE, II€Ha, KOJUYECTBO, CTOUMOCTb,
IPOU3BOIUTEILHOCTD, BpeMsi, 00BEM pabOTHI;

— HAXOJWTh 3HAUCHHUE (PYHKIIUHU IO 3HAYCHUIO €€ apTyMEHTa,;

— MOHUMAaTh rpaduueckuii cnocod MpencTaBiIeHUs M aHanu3a HHpopmalmu,
U3BIIEKATh U MHTEPIPETHPOBATh MHPOpPMAIHMIO U3 TPadUKOB peabHBIX MPOIECCOB U
3aBUCUMOCTEM.

B coomsemcmeuu ¢ PAOII OOO «k xonyy obyuenus 6 8 knacce yuawuiics ¢ 3[1P
noOIYyuUm ciredyroujue npeomemmusle pe3yivmanmol.

Yuciaa v BIYMCICHUSA

— WCIIOJIb30BaTh HadajbHbIE TMPEICTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
qyceNl /I CPaBHEHHS, OKPYIJICHHS W BBIYUCICHUN, M300pakaTh ICHCTBUTEIbHBIC
YKCiia TOYKaMU Ha KOOPJIMHATHOM MPSIMON;

— MPUMEHSTH TOHATHE apU(METUYECKOrO KBAJIPATHOTO KOPHS, HAXOJUTh
KBaJpaTHbIE KOPHU, UCIOJIb3ysS IMPU HEOOXOJUMOCTH KaIbKYJSITOP, BBINOIHATh
npeoOpa3oBaHusl BRIPAKCHUM, COACPKAIIUX KBaJApaTHbIC KOPHHU, HUCIIOJIb3Ysl CBOMCTBA
KOpHEWH;

— WCIIOJIb30BATh 3alMCH OOJBIIMX M MaJbIX YHCEN C TMOMOIIBI0 JECATHUYHBIX
npoOeii u creneHeit uucia 10.

AJiredpanyeckue BbIpaKeHHUs

— NPUMEHSATh TOHSATHE CTEMEeHW C IeJIbIM  [OKa3aTejeM, BBIOJHATD
npeoOpa3oBaHus BEIPAXKEHUH, COEPIKAIIUX CTENECHH C LIEIBIM TTOKa3aTeNeM;

— BBITIOJIHATH TOXIECTBEHHBIE TPE0Opa30BaHUsl PAIMOHATBHBIX BBIPAKEHUN Ha
OCHOBE MPaBWJI JCHCTBUIN HAJ MHOTOUJIEHAMH U aJIreOpandecKuMu Apo0siMu;

— pacKJIaJbIBaTh KBAAPATHBIN TPEXWICH HA MHOXKHUTEIH;

— MPUMEHATH MPeoOpa30BaHUs BBIPAKCHUN ISl PEIICHUS PA3IWYHBIX 3a]ad U3
MaTEeMaTUKHU, CMEXKHBIX MPEIMETOB, U3 PEATbHON MTPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

— pemiaTh JIMHEWHBIC, KBaJpaTHbIE YpPAaBHEHMsS M pallMOHAIbHBIC YpaBHEHUS,
CBOJIAIIMECS K HUM, CHCTEMBI IBYX YpaBHEHUH C IBYMS TIEpEMEHHBIMH;

— IPOBOJAUTH IPOCTEUIINE UCCICAOBAHUS YPABHEHUN U CUCTEM ypaBHEHUMW, B
TOM YHCJIE ¢ TPUMEHEHUEM rpadUyYecKuX MPEeCTaBICHUN (yCTaHABIUBATh, UMEET JIN
YpaBHEHHE WM CUCTEMA YPaBHEHHH PEIICHHUs, €CIIU UMEET, TO CKOJIBKO, U MPOYEE);

— MEpPeXOAUTh OT CJIOBECHOW (OpMYIUMPOBKH 3aqaud K €€ anredpandeckoi
MOJIETM C TIOMOIIBIO COCTaBJICHHUS YpPaBHEHHS WM CHCTEMBl ypaBHEHUH,

17



MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M I1OJyYECHHBIN Pe3yJIbTarT;

— NIPUMEHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB I CPABHEHUS, OLIEHKH, PEIIaTh
JMHENHbIE HEPABEHCTBA C OAHOW MEPEMEHHOM M UX CHUCTEMBI, JaBaTh IpaduuecKyro
WJUTFOCTPALIMIO MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

— MOHUMATh W HCIOJIB30BaTh (YHKIIMOHAIHHBIC TIOHATHS W SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUY€HMsI), OIpPEACNATh 3HauyeHUE (YHKIMU [0 3HAYCHHUIO
apryMeHTa, ONpeAeNiaTh CBOMCTBA PYHKIUU 10 €€ rpaduKy;

— cTpouTh rpaduKy dIeMeHTapHbIX GyHKImil Buga: Y = K/x, y = x4,y = X%y = |X],
y = VX, OIHCHIBATH CBOHCTBA YMCIOBOH (YHKINH 11O €8 rpaduKy.

B coomeemcmeuu ¢ PAOII OO0 « konyy obyuenus ¢ 9 kracce yuawutics ¢ 311P
noIyuum ciedyroujue npeomemmusle pe3yivmanmol.

Yucaa v BBIYMCICHUA

— CpaBHUBATh U yHOPSAI0YUBATH PALIMOHAIBHBIE U HPPALIMOHAIIbHBIC YUCJIA,;

— BBINOJIHATh apU(PMETUUYECKHUE TEUCTBUS C palMOHATBHBIMUA YMCIAaMH, COYETast
YCTHbIE W NHUCHBMEHHBIE MPUEMBI, BBINOJIHATh BBIYUCIEHUS C HPpalUOHAIbHBIMU
YU CJIAMU;

— HaXOJIUTh 3HAYEHUS CTEIECHEW C IEIbIMU MMOKA3aTEIISIMU U KOPHEU, BBIYUCIATh
3HAYEHUSI YUCIIOBBIX BHIPAKCHUH;,

— OKpYIJISATh  JICWCTBUTENIbHBIE YKCIA, BBIOJHAT HNPUKUIKY PE3yJIbTaTa
BBIYUCIICHUW, OLIEHKY YHCIIOBBIX BBIPAKECHHUIA.

YpaBHeHUs U HEPABEHCTBA

— pelIaTh JUHEHWHbIC U KBaJpaTHbIC YPABHEHUSI, YPABHEHUS, CBOISAIIMECS K HUM,
MpocTenlne ApoOHO-pallMOHAIbHbIE YPABHEHMUS,

— pelllaTh CUCTEeMbl JIBYX JIMHEWHBIX YpPaBHEHUH C JIBYMsl MEPEMEHHBIMU U
CUCTEMBI JIBYX YPABHEHUI, B KOTOPBIX OJJHO YPABHEHUE HE ABJISIETCS TUHEUHBIM;

— pemath TEKCTOBbIE 3a/Jayd  airedpandeckuM CrnocoOOM C  MOMOIIBIO
COCTABJICHHS YPAaBHEHUS UM CUCTEMBI JIBYX YPaBHEHUM C ABYMS IEPEMEHHBIMH;

— NIPOBOJUTH IMPOCTEHIINE MCCIEIOBAHUS YPAaBHEHUM M CHCTEM YPAaBHEHUH, B
TOM YHCJIE ¢ TPUMEHEHUEM rpadUyecKux MpeCTaBIeHUN (yCTaHABIUBATH, UMEET JIU
ypaBHEHHE WM CUCTEMA YPaBHEHUH peIIeHHUs, €CIId UMEET, TO CKOJIBKO, U MPOYEE);

— pemiaTh JIMHEWHBICE HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300pa’kaTh
pelIeHre HEePaBeHCTB Ha YMCIOBOM MPSAMOMW, 3aMHMCHIBATH PEHICHHUE C MOMOIIbIO
CUMBOJIOB;

— pelaTh CUCTEMbI TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUAIOIIINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PELICHUE CHUCTEMbl HEPABEHCTB Ha YHMCIOBOU
IIPSIMOiA, 3aITMCHIBATh PELICHHUE C TOMOILBIO CUMBOJIOB;

— HMCIIOJB30BAaTh HCPABCHCTBA IIPpH PCIICHHUHN PA3JIMYHBIX 3a1a4.
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DyHKIUU

— pacrno3HaBaTb (YHKIMHM HW3Y4YEHHBIX BMJIOB, IIOKa3blBaTb CXEMaTHYECKU
pacrnojoKeHue Ha KOOPIUHATHON TUIOCKOCTU TpadukoB GyHkui Buaa: y=Kx, y=kx+b,
y=k/x, y=ax*+bx+c, y=x°, y= Vx, y= |X|, B 3aBHCHMOCTH OT 3Ha4eHHiI K03(hPHUIHEHTOB,
ONKCHIBATH CBOWMCTBA (PYHKIWH;

— CTPOUTh M M300pa)kaTh CXEMAaTHYECKH TpapuKu KBAIPATUYHBIX (PYHKIIHM,
OIKCHIBAaTh CBOMCTBA KBAJIPATUUHBIX (PYHKIIHUI 110 X rpadukam;

— pacrno3HaBaTh KBaJpaTHUYHYIO (YHKLHUIO 1O (popmyse, NpUBOAUTH IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHOU KU3HU, PU3UKU, TEOMETPHUH.

YuciioBble MOCAECA0BATEIBLHOCTH H IPOTPEeCCHU

— pacrno3HaBaTh apUPMETHUECKYIO U TEOMETPHUUECKYIO TIPOTPECCUH MPH Pa3HBIX
croco0ax 3aJaHus;

— BBIIIOJIHATh  BBIUMCIIEHHUS C  HCHOJb30BaHMEM (opMyd n-ro  4jeHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeCcCuii, CyMMbI IIEPBBIX N YJICHOB,;

— n300paxkaThb YJIEHBl IOCJIEIOBATEIbHOCTH TOYKAMU Ha KOOPAMHATHOM
IIJIOCKOCTH;

— pemaTh 3a7a4d, CBA3aHHBIE C YHCIOBBIMHM IIOCJIEIOBATEIBHOCTSMHU, B TOM
qyycle 3aJayd U3 peajbHOM XU3HHU (C HKCIONb30BAHUEM KaJIbKYJATOpa, LUU(POBBIX
TEXHOJIOTUI).

TemaTuveckoe NJIAHUPOBAHHE
€ YKa3aHHeM KOJIN4YeCTBA aKaJeMU4eCKHX YacoB,
OTBOJAUMBIX HA OCBOEHHE KAXK/10il TeMbl Y4eOHOI0 IpeIMeTa U BO3MOKHOCTh
HCIOJIb30BAHMS 110 ITOI TeMe JIeKTPOHHBIX (I} POBbIX) 00pa3oBaTeIbHBIX
pecypcoB, B TOM YHCJI€e ¢ y4eTOM padoueil MporpaMMbl BOCIIUTAHUS*

7 kJaacc
DJICKTPOHHBIE
N Tema ypoka Koa-o DJIeMeHTBI CO/Iep:KaAHMSs (HppoBbie)
n/n 4acoB o0pa3oBaTe/bHbIC
pecypcsbl
HpoOu OOBIKHOBEHHBIE u
JECATUYHBIE, IEPEXO/] OT OJHOMN
dbopMbl  3ammcu  apobet K
Uucna n JIPYTOH. [TonsaTne
1 BBIYUCIICHHS. o5 palMoHaIBFHOTO YHCIa, 3amuch, | https://m.edsoo.ru/7f4
ParmmonansHubIe CpaBHEHUE, YIOPSIOYMBAHUE 15b90
qrcna paIoHaIbHBIX qrcel.
Apudmernueckue JAEUCTBUS C
paIoHaIbHBIMU YHCIIaMHU.
Pemrenne 3amad w3 peanbHOU
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MIPaKTUKH Ha YacTH, Ha JPOOH.
Crenenb c HaTypaJbHbIM
MIOKa3aTeNeM: oIpezieIeHue,
npeoOpa3oBaHNe BBIPAKEHUN Ha
OCHOBE OIIpEJCNICHHs, 3aIluCh
O6ompmmx yucen. llpoueHTsl,
3amych MPOLIEHTOB B BUJE APOOH
U 1poOu B BUJE MPOIICHTOB. Tpu
OCHOBHBIC 33J]a4l Ha MPOLEHTEHI,
peuieHue 3a7ad U3 pearbHON
MIPaKTUKH.

IIpumeHeHue [IPU3HAKOB
JEIMMOCTH,  pa3jOKEHUE Ha
MHOXUTEIN HAaTypaJIbHBIX
qucell.

PeanbHble 3aBUCHMOCTH, B TOM
yuciae ImpsMas M oOparHas
IPONOPLIMOHAIBHOCTH.

[Tepemennsie, YHCIIOBOE
3HAYCHUE BBIPKECHHUS c
MIePEeMEHHOM. Jlomyctumblie
3HAYCHUS MePEMEHHBIX.
[IpencraBnenne  3aBUCHUMOCTH
MEXIy BEIMYMHAMH B BHJEC
¢dbopMynbl.  Bprluncienus 1o

¢dopmyinam.  IIpeoOpazoBanue

OYKBEHHBIX BBIPOKEHHUIA,

TOXJICCTBEHHO paBHbBIC

BBIpa)KCHUS, npaBuia

peoOpa3oBaHUS CyMM u

MIPOM3BEICHUH, npaBuia

Anredpanueckue 97 PacKphITUS CKOOOK u | https://m.edsoo.ru/7f4

BBIPKEHUS MIPUBEICHUS MOJOOHBIX 15b90

CllaracMbIX.

CoiicTBa CTENEeHU c

HATYPaJbHBIM ITOKA3aTeIIEM.

OnHOWICHBI W  MHOTOYICHBI.

CrerneHp MHOTOYJICHA.

Cnoxxenue, BBIUMTAHUE,

YMHOXXEHUE MHOTOYJICHOB.

DopMybl COKpAILEHHOT'O

YMHOXXEHUS: KBaJIpaT CYMMbI U

KBagpar paszHoctu. Popmyna

pasHoOCTH KBaJ[paTOB.

Pa3noxkeHne MHOro4wieHOB Ha

MHOYHUTEJIH.

VYpaBHEHUE, KOPEHb YpaBHEHUSI,

MpaBuiIa npeoOpazoBaHUs
VYpaBHeHUs U 20 ypaBHEHHUS, paBHOCWIIBHOCTH | https://m.edsoo.ru/7f4
HEPaBEHCTBA ypaBHEHUH. 15h90

JIuneliHOE ypaBHEHHE C OJHOMN
IIEPEMEHHON, YHCIO KOPHEH
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JINHEIHOTO YpaBHEHMUS,
pelIeHue JIMHEWHBIX YPaBHEHUM.
CocraBieHue ypaBHEHHH 10
YCIOBUIO  3ajaud. PemeHue
TEKCTOBBIX 337a4 C MOMOLIBIO
YpaBHEHUH.

JluHeitHoe ypaBHEHHE C ABYMSA
MEPEMEHHBIMH M €ro rpaduk.
Cucrema JIBYX JIMHEHHBIX

ypaBHEHUH c ABYMs
HepEMEHHBIMH. Pemenne
CHCTEM YpaBHEHUH CIIOCOOOM
MOJICTAaHOBKHU. [Tpumepst

pemieHud TCKCTOBBIX 3aJady C
IIOMOIIBIO CUCTEM ypaBHeHHﬁ.

Koopaunats! u

Koopaunnara To4ykyn Ha MpSAMOI.

YucnoBele MIPOMEKYTKH.
Paccrosinne MEXIYy  JIBYMs
TOYKaMH KOOPJMHATHOM
HPSIMOM.

[IpsmoyronbHas cucTeMa

koopauHat, ocu Ox u Oy.
Abcmucca U opArHATa TOYKU Ha
KOOPJIMHATHOMN TUIOCKOCTH.

https://m.edsoo.ru/7f4

4 rpaduxy. DyHKIH 24 [Ipumepsl rpaduKoB, 3aJlaHHBIX 15b90
dbopmynamu. Yrenue rpaduxos
peanbHbIX 3aBHCUMOCTEH.
[Monsatne ¢ynkumu. ['paduk
¢byakuu. CBoiicTBa (yHKIUI.
Jluneiinas pyakums, e€ rpaduk.
I'paduk dysxmuun y = [x|.
I'padnueckoe pelieHue
JIMHEWHBIX YPAaBHEHUU U CUCTEM
JINHEWHBIX YPABHEHUM.
5 [ToBTOpeHue u 6 https://m.edsoo.ru/7f4
00o01IeHne 15b90
HTroro 102
8 knacc
DJIEKTPOHHBIE
N Tema ypoka Koa-o DJIeMeHTBI CO/Iep:KaAHMSs (HppoBbic)
n/n 4acoB o0pa3oBaTe/bHbIC
pecypcsbl
KBagpaTHblii KOpeHb W3 YHCIA.
[lonsatne 00 wuppanUoOHATHEHOM
Uucna n YucIe. Jecatuynsle https://m.eds00.ru/7f4
1 BBIYMCIICHHUS. 15 MPUOIHKEHNS UPPALMOHATBHBIX 17af8
KBanpaTHbie KOpHU quce. CaoiicTBa

apuMETUYECKUX  KBaJPATHBIX
KOpPHE M WX NOPUMEHEHHE K
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npeoOpa3oBaHUIO YHUCJIOBBIX
BBIPOKEHUI ¥  BBIYHCICHUSM.
JleicTBUTEIbHBIC YHCIIA.

Hucna CreneHp ¢ LEIBIM [OKa3aTelleM
BBIYUCIICHHUSI. . . https://m.edsoo.ru/7f4
7 n eé cpoiictBa. CranpapTHas
CreneHsp ¢ 1eIbIM 17af8
3aIUCh YuCIia
1oKa3areneM
Aurebparieckue KBanpartublii TPEXWICH
BBIPAKEHUS. P P > | https://m.edsoo.ru/7f4
o 5 pasznokeHue KBaJIpaTHOI'O
Kanparusrii 8 17af8
B TPEXUICHA HA MHOMKUTEIIH.
TpEXUJIEH
Anrebpanueckast IpoOB.
OcHoBHOE CBOMCTBO
AnrebOpanueckue anredpanvdecKoi Ipoou.
BBIPAKEHUS. 15 CrnoxeHnue, BeIuuTanue, | https://m.edsoo.ru/7f4
Anrebpanueckas YMHOKEHHE, JieNieHHe 17af8
JIpo0b anreOpanvecKux JIpoOeH.
ParnmonanbHbie BEIpaKEHUS U UX
npeoOpa3oBaHue.
KBanpatnoe YpPaBHEHHE,
¢dopmyna KOpHEH KBaJpaTHOIO
YpaBHEHU U ypaBHeHus. Teopema Buera.
HEPABCHCTBA. 15 Pemenue ypaBHenud, | https://m.edsoo.ru/7f4
KBanpatubie CBOOIINIMXCI K JIMHEHUHLIM H 17af8
ypaBHEHUS KBaJIPaTHBIM. IIpocTeiimue
JTpOOHO-palluOHATIbHBIC
ypaBHEHHUS.
I'paduueckass  mHTEpHpeTaUs
ypaBHEHUH C JIBYMs
MIEPEMEHHBIMH " CHCTEM
YpaBHeHUA U JIMHEWHBIX YPaBHEHUU C ABYMs
HEPaBEHCTBA. 13 MepEeMEHHBIMH. [Mpumepst | https://m.edsoo.ru/7f4
Cucremsl pELIeHNs] CHUCTEM HEJIMHEHHBIX 17af8
YpaBHEHUN YpaBHEHHU c JIBYMsl
NepEMEHHBIMH.
Pemienne  TekcTOBBIX  3amaq
aJre0pan4eckM CrIoCOOOM.
UucnoBble HEPABEHCTBA U HUX
ceorictBa. HepaBeHCTBO ¢ ogHOM
nepeMeHHol. PaBHOCHIIBHOCTH
YpaBHEeHUS U . .
HEPaBEHCTB. Jluneitabie | https://m.edsoo.ru/7f4
HEPABEHCTBA. 12 .
HEpaBEHCTBA C OJTHOU 17af8
HepasencrBa o
IIEPEMEHHOM. Cucremsl
JMHEWHBIX HEPABEHCTB C OJIHOU
IIEPEMEHHOM.
[lonsitne Qynkuuu. OO61aCTh
ONpeNieIeHusT UM MHOXECTBO
3HaYeHUI kuuu. CriocoOsl
DyHKIHH. ymxn . https://m.edsoo.ru/7t4
5 3aganus  Qynkuuil.  I'paduxk

OCHOBHEIE TTOHATHA

¢byakuu.  YrteHue  CBOMCTB
¢byakimu o e€  rpaduky.
[Ipumepsl rpadukoB QyHKIUH,

17af8
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OTpaKAIOIINX
TPOLIECCHI.

peanbHbIe

DyHKIHH.
YucnoBble GyHKIMH

OIUCHIBAOIIHE
o0OpaTHy0

DyHKIUH,
MPSMYIO u
MIPOIOPLIMOHANIbHBIE
3aBUCUMOCTH, HMX  rpaduku.
DYHKIUU y = X2, y= X3, y= VX,
y=x|. I'pacduyeckoe pemenue
YpaBHEHUH U CUCTEM ypaBHEHMI

https://m.edsoo.ru/7f4
17af8

10

IToBTOpenue u
000011IEHNE

https://m.edsoo.ru/7f4
17af8

Hroro:

102

9 knacc

n/n

HaunmenoBanue
pa3esioB H TeEM
MPOrpamMMbI

Koanuec
TBO
JaCOB

JJIeMeHTBI COAePKAHMS

DJIEKTPOHHbBIE
(undposbie)
o0pa3oBaTte/ibHbIE

pecypchl

Yucna u
BBIYUCIICHHUS.
JleicTBUTENbHBIC
qyucia

PanumonannHBIC
HppalvoOHaJIbHbIC Yypcna,
KOHEYHbIE M  OCCKOHEUYHBIE
JECATUYHBIC APOOH. MHOKECTBO
JIEHCTBUTEIBHEIX YHCeI,
JIeHCTBUTEIIbHBIE YHCIa  Kak
OCCKOHEUYHBIC JIECATUYHBIE
npobu. B3amMHO OJHO3HAYHOE
COOTBETCTBHUE MEKY
MHOKECTBOM  JCHCTBUTEILHBIX
4yuceNl U KOOPAMHATHOW MPSIMOM.
CpaBHeHme JICHCTBUTEIbLHBIX
quCcell, apupMeTHIeCKue
JEUCTBUS C JEHCTBUTEIHHLIMHU
YHCIaMU.
Pasmepel

qyycia,

00BEKTOB
OKpY’KaIoILEro MUpa,
JUINTEIBHOCTD  IIPOLIECCOB B
OKpY’KaroIlleM MHUpeE.
[Tpubnnxénnoe

BEJIMYMHBI, TOYHOCTb
MPUOITHKEHHUS. Oxpyrnenne
yucen. Ilpukuaxka wu  oneHka
PE3YJIbTaTOB BBIYMCICHUM.

3HA4YCHHUC

https://m.edsoo.ru/7f4

19d08

YpaBHeHUS U
HEPaBEHCTBA.
YpaBHEHUSI C OTHOU
MepEMEHHOMN

14

JInneiinoe ypaBHeHue. Pemienue
YPAaBHEHUH,  CBOJAIIMXCS K
JINHEHBIM.
KBanpaTtHoe
Pemenne

yYpaBHEHHUE.
YpaBHEHUH,
CBOIAIIMXCA K  KBaJpaTHBIM.
bukBanpaTHoe YpaBHEHHE.
IIpuMepsl pelieHus ypaBHEHHUI
TPEThEN MU YETBEPTOM CTEIECHEU
Pa3JIOKEHUEM HAa MHOKUTEIIN.

https://m.edsoo.ru/7f4

19d08
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Pemtenne JIpOOHO-
paLMOHAIBHBIX YpaBHEHUM.
Pemenne  TEeKCTOBBIX  3aaay
anreOpanyecKuM METOHOM.

YpaBHeHus u
HEpaBEHCTBA.
Cucrembl
ypaBHEHUH

14

YpaBHeHue c TBYMS
MEPEMEHHBIMH M €ro rpaduk.
Pemrenue CUCTEM JIBYX
JMHEHHBIX YpaBHEHUHN C JBYMs
MepeMEHHBIMHU. Permienne
CHUCTEM JBYX YpaBHEHHUW, OIHO
13 KOTOPBIX JUHEHHOE, a IPYyroe
- BTOPOH CTEIICHU.
I'paduueckass  mHTEpHpeTanus
CHUCTEMBbl ypaBHEHHH C JByMs
NepeMEHHBIMHU

Pemenne  TEKCTOBBIX  3ajad
anreOpanvdecKuM CrocoOoM.

https://m.edsoo.ru/7f4
19d08

YpaBHeHus u
HEpaBEHCTBA.
HepasencrBa

16

UucnoBble HEPABEHCTBA U HX
CBOMCTBA

Pemrenne IMHEMHBIX HEPABEHCTB
C OJIHOW mepeMeHHou. Pemenue
CUCTEM JIMHEWHBIX HEPABEHCTB C
OJIHOM TEpEeMEHHON U CHUCTEM
HEPaBEHCTB c JIBYMSI
MePEMEHHBIMHU. KBanpatubie
HEpaBEHCTBA. I'padpuaeckas
UHTEpHpeTas HEPABEHCTB.

https://m.edsoo.ru/7f4
19d08

OyHKIUU

16

KBamparnunas  ¢ynkuwms, eé
rpadguk u cBorictBa. Ilapabomna,
KOOPAUHATHI BEPIINHBI
napaboibl, OCb  CHUMMETPHUHU
mapadoJIbI.

I'paduku ¢pynkumit: y = kx, y =
kx +b,y=kix,y=x> y=1x,y
= x|, 1 UX cBOMCTBA.

https://m.edsoo.ru/7f4
19d08

YucnoBele
OCJIENOBATEIILHOCT
u

15

[TonsaTne YU CIIOBOU
MIOCJIEZIOBATEIBHOCTU.  3aJlaHUE
IIOCJIEI0BATEIbHOCTH
peKyppeHTHOH  Qopmynoit u
(dhopmysoit n-ro wieHa.
Apudmernueckas u
T€OMETPUYECKAsl  IPOTPECCHM.
DopmyIsl n-ro qjIeHa
apudmeTnyecKoit "
T€OMETPUYECKON  IIPOIPECCHH,
CYMMBI [IEPBBIX N WICHOB.
N3o6paxkenune YJIEHOB
apudmeTnyecKoit "
F€OMETPUYECKON  IPOrpEeCcCHUi
TOYKaMHU Ha  KOOPJAMHATHOM
IJIOCKOCTH. JInnenHbIi u
SKCIOHEHIIMAJIBHBIN pocCT.

https://m.edsoo.ru/7f4
19d08
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CJI0’)KHBIE TTPOIEHTHI.
IToBTOpEHUE,
06001eHue, https://m.edsoo.ru/7f4
7 18
CHCTEMATU3ALINSA 19d08
3HAHUU
HToro: 102

* Vyer pa60qel71 ImporpaMmbl BOCIIMTAHUA B TCMATHYCCKOM IINIAHUPOBAHHUUN

pabounx mporpaMM y4eOHBIX MPEIMETOB YTBEPXKAAETCS MpHKa3oM aupekropa MBOY

COLII Ne 55 na Texyuiuit yueOHbIl roa He nmo3aHee 31 aBrycra.

25



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

