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IHOACHUTEJIBHAA 3AIIMCKA

Lenu uzyuenusn yueonozo kypca «Anzeopa»

Anrebpa sIBISETCS OJHUM U3 ONOPHBIX KypCOB OCHOBHOHM HIKOJBI: OHa 00ecreunBaeT
U3Y4YEHHUE JPYIMX JUCLMIUINH, KaK €CTECTBEHHOHAYYHOI'O, TaK M T'YMaHHUTAapHOIO LMKIIOB, €€
OCBOEHHME HEOOXOIUMO ISl MPOJODKEHUST 00pa30BaHus M B TIOBCEAHEBHOM *U3HU. PazButue y
oOyyJaromuxcs Hay4HbIX IPECTaBICHUN O MPOHMCXOXKACHUU M CYIIHOCTH alreOpanyecKux
abcTpakuui, croco0e OTpaKEHHsI -MaTEeMaTHYECKON HAYKOW SIBIICHHUI M MPOLIECCOB B MPUPOJIE U
oOImiecTBe, poOJIM MaTeMaTHYECKOTrO0 MOJEIHPOBAHUS B HAYYHOM IIO3HAHHMM WU B IIPAKTHKE
crocoOCTBYeT (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U KaUECTB MBIIIICHUS, HEOOXOAUMBIX
JUI aJanTallid B COBPEeMEHHOM IM(poBoM oOmecTBe. M3ydueHue anreOpbl €CTeCTBEHHBIM
o0Opa3oM obecrieunBaeT pa3BUTUE YMEHHUsI HAOMIONATh, CPABHUBATH, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU
JeUCTBUSL M BBIBOJBI, (hopMynrpoBaTh yrBepkaeHHus. OcBoeHne Kypca anredpbl oOecreunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOyJaloIUXCA: OHU HCHOJB3YIOT JIEAYKTHBHBIE U
MHAYKTHBHBIE pac-CyXIeHHs, 0000IIeHne M KOHKPETU3aluIo, a0CTparupoBaHue M aHAJIOTHUIO.
OOydenne anreOpe MpeanoyaraeT 3HAYUTEIBHBIH O0BEM CaMOCTOSITETTLHOM JIESATEIBHOCTH
oOyyaromuxcs, MO3TOMY CaMOCTOSITETIbHOE pEIIeHUE 3a/lady €CTECTBEHHBIM 00pa3oM SBIISETCS
peanu3anyeil esTeIbHOCTHOTO PUHIIUIIA O0yUeHUsI.

B crpykrype mporpammbl yueOHOTO Kypca «AureOpa» OCHOBHOW IIKOJIBI OCHOBHOE
MECTO 3aHMMAIOT  COJEP)KATEIbHO-METOAUYECKHEe JMHMM: «Uucia U BBIYMCICHUNY;
«AnrebpanyecKkue BBIPAKEHHUs»; «YpaBHEHHs U HepaBeHCTBa»;, «DyHkium». Kaxnmas u3
3TUX COJEPKATEIBHO-METOIMYECKUX JINHUN PAa3BUBAETCS HA NMPOTSHKEHUM TPEX JIET U3YUEHUs
Kypca, €CTeCTBEHHBIM 00pa30M IEeperieTasch U B3aMMOACUCTBYS C IPYTMMHU €ro JIMHUSAMU. B
X0J€ M3Y4YeHHUs Kypca OOYydJaloUIMMCS NPUXOAUTCS JIOTMYECKH PacCyXIaTh, MCIOJIb30BATh
TEOPETHKO- MHOXKECTBEHHBIN S3bIK. B CBSI3M ¢ 3TUM I1esecooOpa3sHO BKIIOYHTH B MPOTpaMMy
HEKOTOpbIE OCHOBBI JIOTUKH, IPOHU3BIBAIOLIME BCE OCHOBHBIE pa3JeNbl MaTeMaTHYECKOTO
o0Opa3oBaHusi M CHOCOOCTBYIOLIME OBJAJCHHIO OOYYAIOIIMMHUCA OCHOB YHHMBEPCAIBLHOTO
MaTeMaTU4YeCKOTO S3bIKa. TakuM 00pa3oM, MOXKHO YTBEpXKJAaTh, YTO  COJEpXKATEIbHOH |
CTPYKTYpPHOH 0COOEHHOCTBIO Kypca «AnreOpay sIBISETCS €ro HHTErPUPOBAHHBIN XapakTep.

Conepxxannie auHUU «YHUCIa W BBIUKUCICHUS» CIYKUT OCHOBOM [UIsl JaibHEHIIEro
M3yUEHHs] MaTEMaTHUKH, CIOCOOCTBYET DPa3BUTHUIO y OOYUYaIOMIMXCSl JOTHYECKOTO MBIIUICHUS,
(OpMUPOBAHUIO YMEHHSI IOJIb30BATHCS ANTOPUTMAMH, a TAKXKEe MPUOOPETEHUIO MPAKTHUECKUX
HAaBBIKOB, HEOOXOIMMBIX JJISI MOBCEJAHEBHOM XKM3HU. Pa3BUTHE MOHATUSA O YMCIIE B OCHOBHOM
IIKOJIE CBSI3aHO C PAlMOHAIBHBIMH M HPPAIMOHAIBHBIMU YHCIAMH, (POPMHPOBAHUEM
IIPEICTABICHUM O JEMCTBUTENBHOM 4YHCIIE. 3aBEPLIEHUE OCBOEHMS YMCIIOBOW JMHMM OTHECEHO
K CTapIIeMy 3BeHy 0011ero 00pa3oBaHusl.

Conepxxanue JAByX anreOpamveckux JHUHUH — «AJreOpandeckue BBIPAKEHHS» U
«YpaBHEHUS U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO YOOYUAIOIIMXCSI MATEMaTHUECKOTO
anmapara, He0OXOJMMOTO JUISl PeIIeHHs 3aa4 MaTeMaTUKH, CMEXHBIX MPEIMETOB U MPAKTUKO-
OpUEHTUPOBAHHBIX 3aJady. B OCHOBHOW IIKoJie Y4eOHBIH MaTepuan TPYHNIUPYETCs BOKPYT
palMoOHANBHBIX BBIpOXKEHHH. AnreOpa JEeMOHCTPUPYET 3HAYCHHE MATEeMaTHUKU Kak s3bIKa JUIs
IIOCTPOCHUSI MATEMAaTUYECKUX MOJEJIEH, OMUCAHUSA IIPOLIECCOB U SIBJIICHUN PEaJbHOrO Mupa. B
3aauu 00ydeHHs anredpe BXOAAT TaKkKe JalibHeHIee pa3BUTHE aTOPUTMHUYECKOTO MBIIIICHHUS,
HEOO0XOAUMOTO, B YaCTHOCTH, Ul OCBOEHHMS Kypca HH()OPMATHUKU, U OBJIAJICHUE HaBBIKAMHU
JNEeNyKTUBHBIX  paccyxkzaeHuil. IlpeoOpa3oBanue CHUMBOJBHBIX (OpM  BHOCHUT  CBOM
cneun(UYecKuii BKJIAZ B pa3BUTHE BOOOpaKEHHs, CHOCOOHOCTEH K MaTeMaTHYECKOMY
TBOPYECTBY.

Conepxxanne  (QyHKIMOHAIBHO-TpaUYECKON JIMHUM  HALEJIEHO  HAa  IOJIy4eHHE
00y4aronuMuUCs 3HaHUH 0 (YHKIHSIX KaK BaKHEUIIEH MaTeMaTU4eCKOW MOJIEH IS OTIHCAHUS
U HUCCIIEIOBAaHUS Pa3HO-00pa3HBIX IMPOLIECCOB U SBJICHUU B mpupoje u obmiecte. M3yueHue
3TOrO MaTepHualia CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS YMEHHS MCIIOJIb30BaTh pa3jiHMyHbIe



BBIPA3UTENbHBIE CPEJCTBA S3bIKA MATEMaTHKH — CIIOBECHbIE, CHMBOJHMYECKHE, rpadudeckue,
BHOCHT BKJIaJ B (POPMUPOBAHHE MPEICTABICHUI O pPOJIM MATEMATUKU B Pa3BUTHH LIUBUIM3ALN
U KYJbTYPBI.

Ilpunyunvt peanusayuu adanmupoeaHHoll padoueil nPOZPammbol

[Mpu peanuzammu npuHiUNa IUGepeHIIMPOBAHHOrO (MHIMBUAYAIbHOTO) MOAX0Aa B
oOyyenun anreOpe ywamuxcs ¢ HOJIA HeoOXonuMO y4YUTHIBATH YPOBEHb Pa3BUTHS Y HHUX
MaHyaJIbHBIX HABBIKOB. YUHUTENb B Ipolecce OOY4YEeHHs OINpeneNnseT BO3MOXKHOCTH YYalTUXCs
BBITNOJIHATE NMHUCBMEHHbIE paboThl. Takke B mporecce o0ydeHus anredpe, yIUTeno HeoOX0 MO
YUUTHIBATh YPOBEHb M Ka4eCTBO Pa3BUTHE YCTHOH peun ywammuxcs. [Ipu HemocTarouHoM ypoBHE
ee pa3BUTHUS HEOOXOIMMO HCIIOJIb30BAaTh TAKME METOJbI TEKYIIErO U MPOMEXYTOUHOTO KOHTPOJIS
3HaHUH ydalmxcs, KOTOpble Obl 0OBEKTUBHO MOKA3BIBAIH PE3YJIbTATUBHOCTh UX 00Y4EHUSI.

OOyuaromuecss ¢ JABUraTeNbHBIMH HApYIICHUSMU HCHBITBIBAIOT DSl TPYyIHOCTEH B
nporecce o0yueHus: anredpe. MoTopHbIe HapyIIEHUS OTPAaHUYMBAIOT CIIOCOOHOCTH K OCBOCHMIO
MPEIMETHO MPAKTUYECKON JAEATEIbHOCTH. DTO MPUBOAUT K TOMY, YTO (pOpMUPYIOIIHECS 3HAHUS U
HaBBIKH SIBJIIIOTCS] HEIPOYHBIMH, TOBEPXHOCTHBIMHU, ()parMEHTAPHBIMH, HE CBSI3aHHBIMH B €IUHYIO
cucremy. OOHapyXMBalOTCS TPYIHOCTH B (OPMHPOBAHMM CUETHBIX OIepanuid, paboTe ¢
TeTpaablo, ydeOHUKOM, cmoco0ax 3amMcu NPUMEPOB B CTOJNOHMK,  COOJIIOEHUEM
opdorpaduyeckoro pexuma.

Ha ypokax anreOpsi, yuammecs ¢ HOJIA uCHBITBIBaIOT 0COOCHHBIE TPYIHOCTH NpHU
BBIMIOJTHEHUN T'PpaUKOB, TaK Kak MM TPYAHO OIHOBPEMEHHO Jep)KaTh KapaHJaml U JIMHEHKY,
MO3TOMY MM 00s13aTeNIbHO TpedyeTcsi MOMOIIIb B3pOcioro (yuautens, accucrenTa). O0ydaromemycs
¢ HOJIA OviBaeT npoiiie Ha)kKaTUEM KJIABUII BBITIOJTHUTH YEPTEK HA KOMITBIOTEPE, YEM 3TO CHIENaTh
C IOMOIIIBIO KapaHaama u auHeku. Ooyuatonumcs ¢ HOJA nocTaTOYHOTSIKENO 0CBauBaTh BBO/T
MaTeMaTH4YEeCKUX CUMBOJIOB, HAIIpUMeEP, OOBIKHOBEHHBIX JIPOOCH.

Bonbmioe BHUMaHue HEOOX0MMO O00OpaIaTh Ha MPAKTUYECKYIO HAIPABICHHOCTh O0YUeHUS
anreOpe, a MMEHHO: BBIYUCIIUTENIbHbIC HABBIKU, B TOM YHCIIE U C TIOMOIIBbIO KAJIBKYISTOPA.

Opnnoii u3 ocobenHoctelt padotsl ¢ yaanumucs ¢ HOJIA siBnsieTcst To, 4T0 UM HEOOXOAMMO
00JIbIIIe BPEMEHH IS BBITIOJIHEHHS 3a/IaHHH, TOITOMY JJIs1 KOHTPOJIS 3HAHUH JTydIlle UCII0Ib30BaTh
3aJauy, B KOTOPBIX YK€ HaledyaTaHO YCIOBHE M HAYalo peIleHHs, a 00yJalouuMcs OCTaércsi ero
TOJIBKO 3aKOHYUTH WJIM BBITOJHUTH

TECTOBble 3a7aHus. llepen KOHTPOJBHBIMH paboTaMH HEOOXOIUMO MPOBOIUTH OOOOIIaroIe
YPOKHU IO TeMe, Tak Kak y oOywaromuxcs ¢ HOJIA oTMmeuaroTcsi HEIOCTaTKA Pa3BUTHUS MaMSITH,
0COOCHHO KpaTkoBpeMeHHO#. (0o0maronme ypoku OaloT BO3MOXKHOCTh CKOHIICHTPHUPOBATH
BHUMaHHUE Ha OCHOBHBIXYNPA)KHEHHSX, BBEJACHHBIX B KOHTPOJIBHYIO paboTy.

Xapaxkmepucmuxa ocoovix odopazosamenvuslx nompeonocmeniodyuarouuxca c HO/JAA

Oco0ble oOpa3oBaTeibHbIE MOTPEOHOCTH Yy OOYHYAIOUIMXCS C HApYUICHUSAMU OIOPHO-
JBUTATEIILHOTO — ammapara 3aJaloTcs CHEHU(HUKON JBUTATENbHBIX HapyIIEHUH, a TaKKke
cieun(UKON HapylIeHHUs] ICUXUYECKOTO Pa3BUTHSA, M OMPEACISIOT OCOOYIO JIOTUKY MOCTPOCHUS
yuyeOHOTrO mpouecca. Hapsay ¢ 3THM MOXKHO BBIICIHTH OCOObIE IO CBOEMY XapakTepy
noTpebHOCTH B 00yueHun anredpe, cBoiicTBeHHbIe BceM oOyyaromumcs ¢ HOA:

— HeoOX0AMMO HCIIOJIb30BAaHUE CIICIHABHBIX METO/0B, MPUEMOB U CPEICTB 00ydeHus (B
TOM YHCJIE CTICHUATN3UPOBAHHBIX KOMITBIOTEPHBIX HACCUCTUBHBIX TEXHOJIOTUH), 00eCTIeYNBAIOIINX
peanu3anio «0OXOAHBIX IyTel» OOYydeHHUs; MCIOJIb30BaHUE BUPTYaJbHOH MaTeMaTHUECKOU
nabopaTopuH.

— HarJIAJHO-ACUCTBEHHBIH, NpPEAMETHO-IPAKTUUYECKUN XapakTep 0OyueHUs MaTeMaTHKe
U YIPOIIEHUE CUCTEMBI Y4eOHO-TI03HABATENIbHBIX 3a/1a4, PELIaeMbIX B IpoLiecce 00yueHHs;

— CIeIUalbHOEe OO0Y4EHHE «IEepPeHOCY» C(HOPMHUPOBAHHBIX MAaTEMaTHYECKHX 3HAHUN U
YMEHUH B HOBBIE CUTYaLlMH B3aUMOJICUCTBUS C IEUCTBUTENBHOCTBIO;

— cheuuagbHas TOMOIbL B Pa3BUTHH BO3MOXHOCTEW BepOaJIbHONW W HeBepOaIbHOM
KOMMYHMKAIIMU Ha YPOKaxX MaT€MaTUKH;



— KOPpPEKLUs IPOU3HOCUTEILHON CTOPOHBI PEUH; OCBOCHUE YMEHMS HUCIIOJIb30BaTh PEUb 110
BCEMY CIIEKTPY KOMMYHUKAaTUBHBIX CUTYALIN;

— obecrnieueHue 0co00i MPOCTPAHCTBEHHOW W BPEMEHHOW OpraHM3aluu 00pa3oBaTeIbHON
Cpelbl;

— MaKCHMaJbHOE pacUIMpeHHe O0O0pa30BaTEIbHOTO MPOCTPAHCTBA — BBIXOJ 3a MpPEAebl
00pa30BaTEIILHOTO YUPEKACHUS MIPU PEIICHUN MaTEMaTHUECKUX 33]a4 U BBITIOJHEHUH MPOEKTHBIX
paboT.

—  HCIOJIb30BaTh QITOPUTMbI JACUCTBUI mpu pemeHun oOyvaromumu ¢ HOJJA
OIIPENEICHHBIX THUIIOB MAaTE€MAaTHYECKUX 3aJad, B TOM 4YHCJIE B IPOLECCE BBIIOJHEHHUS
CaMOCTOSITENIBHBIX Pa0oT.

Mecrto npeamera B y4eOHOM IJIaHe
CornacHo yueOHOMY MIaHy B 7-9 Kiaccax usydaercs: yueOHbIH Kypc «AnreOpay, KOTOPbIH
BKJIIOUAET CJIECAYIOLUIME OCHOBHBIE pa3Aenbl  cojepkaHus: «Uucima M BBIYMCICHUS,
«AnrebpanyecKue BHIpKEHU», «Y paBHEHHS U HEPaBEHCTBa», «DyHKIIHUNY.
Ha usyuenue ydae6HOTrO Kypca «Anredpa» otBomurcs 340 wacos: B 7 kiacce — 102 vaca (3
yaca B HeJlelo), B 8 kiacce — 119 gacos (3,5 yaca B Henento), B 9 kiacce — 119 vacos (3,5 yaca B
HEJIETIIO).

COJAEPKAHHME YYEBHOI'O IIPEJIMETA

7 KJIACC
Yucna u evluucnenusn

PanunonajbHbIe YKcIa

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIC, Nepexo] OT OJHON (opmbl 3amucu Jpoleil K apyroi.
IloHsATHE palMOHAIBHOTO YHUCIHA, 3alUCh, CPABHEHHUE, YIOPSIOYMBAHHME PAllMOHAIbHBIX YHUCEIL.
Apudmernueckue IeHCTBUS C pallMOHATIBHBIME YKCIaMu. Perenne 3a1ad u3 peaabHON MPaKTHKH
Ha YacTH, Ha IPOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeleM: ONpeAeieHue, NMpeodpa3oBaHUE BHIPAKECHUH HA OCHOBE
OTIpeIeNIeHNs, 3aUCh OOJIBIINX YUCE].

[TporeHThI, 3anMCh MPOLIEHTOB B BUJAE ApoOU U JpoOU B BUAE MPOIEHTOB.

Tpu ocHOBHBIE 3a/1a4M Ha IPOLIEHTHI, PEIIEHUE 3a7ja4 U3 PEaIbHON ITPAKTUKU.

HpI/IMeHeHI/IC MPU3HAKOB JCJIMMOCTH, PA3JIOKCHUC HAa MHOXUTCIIN HAaTypaJIbHbIX YU CCII.
Peanbubie 3aBUCUMOCTH, B TOM YUCJIC IIpAMad U 06paTHa51 NpoNoOpIHUOHAIILEHOCTH.

Anzebpauueckue evlparxcenusn

IlepeMeHHBIEC, YHCIOBOE 3HAYEHUE BBIPAXKEHUS C NEPEeMEHHON. JlONMyCTHMBIE 3HAYEHUs
nepeMeHHbIX. [IpencraBneHne 3aBUCUMOCTH MEXIy BeIHMUYMHAMH B BUje GopmMyssl. Beruucienus
o popmymnam.

[IpeoOpa3oBanne OYKBEHHBIX BBIPAKECHHUH, TOXKAECCTBEHHO paBHBIC BBIPAKCHHUS, IpPaBUIIA
npeoOpa3oBaHus CyMM M IPOU3BEICHUHN, MPAaBUJIA PACKPHITHS CKOOOK M MPHBEIEHHS MOI0O0HBIX
CJIaracMbIX.

CBolicTBa CTENEHU € HATYpaIbHBIM [IOKA3aTENIEM.

Opnownensl u MHorowieHel. CreneHp MHorowieHa. CIll0O)KEHHME, BBIYMTAHHME, YMHOKEHUE
MHOTOWIEHOB. DOpPMyINbl COKpAIlEHHOTO YMHOXEHMS: KBaJpaT CyMMBbl M KBaJpaT pPa3HOCTH.
dopmyna pa3HOCTH KBaJIpaToOB. Pa3noKeHNEMHOTOUIEHOB HA MHOKHUTEIH.

Ypasnenusn

VYpaBHeHHe, KOpEHb YypaBHEHMs, TIpaBWiIa MPeoOpa3oBaHMs ypPaBHEHUS, PaBHOCHIBHOCTD
YPaBHEHUHU.

JIuHeliHOE ypaBHEHHME C OJHOW IEPEMEHHOM, YMCIO KOpPHEH JIMHEHHOIO YPAaBHEHHUs, PEIICHUE
JUHENHBIX ypaBHeHUH. COCTaBIEHUE YpaBHEHU 110 yCIOBUIO 3a/1aul. Perienne TEKCTOBBIX 3a7a4
C IIOMOIIBIO YPAaBHEHUM.



JluneliHoe ypaBHEHHUE C IByMs ITEpeMEHHBIMU U ero rpaduk. Cucrema IByX TUHEHHBIX ypaBHEHUN
C JByMs I€peMEHHBIMU. PemieHue cucteM ypaBHEHHIl crmocoO6oM moAcTaHOBKHU. [Ipumepsl
pEILIEHNs TEKCTOBBIX 33Ja4 C MOMOLIBIO CUCTEM YPaBHEHHI.

Koopounamul u cpagpuxu. @ynukyuu

Koopaunata Toukn Ha npsMoil. UucioBble npoMexyTku. PaccrossHue Mexay IByMs TOYKaMU
KOOPAMHATHOU IIPSIMOM.

[IpsmoyronpHast cucremMa koopauHat, ocu Ox u Oy. Abcuucca W OpIuMHATa TOYKH Ha
KOOpAMHATHOM miockocTH. [Ipumepsl rpadukoB, 3amaHHbIX (opmynamu. Urenue rpadukoB
peanbHbIX 3aBUCUMOCTEN.

[Monstue Qynxuuu. I'padux Gynkuuu. CpoiictBa (ynkuuil. JIuneiinas QyHxuus, e€ rpaduk.
I'papux dynxmum y =[x|. ['paduueckoe perieHne TUHEHHBIX YpaBHEHHH M CHUCTEM JIMHEHHBIX
YPaBHEHUHU.

8 KlIACC

Yucna u eviuucnenus

KBanpatHsiit kopenb u3 yncina. [lonstue 06 uppaunoHaibHOM yKcie. JlecsaTuynble mpuOInKeHus
uppanroHaNbHbIX yrcen. CBONCTBAa apu(METHUECKHX KBAJPATHBIX KOPHEH M MX MpHUMEHEHHE K
peoOpa30BaHUIO YHCIOBBIX BBIPAKEHUIN BRIYUCICHUAM. J|eCTBUTENbHBIEC YK CTIA.

Crenens ¢ nenpIM noka3ateneM U e€ cpoiictBa. CTaHnapTHAs 3alMCh YUCIIA.

Anzebpauueckue evlparxcenusn

KBanpatHblii TpEXuiieH; pa3jIo)KEHHWE KBAaJgpaTHOIO TpEXWiIeHAa Ha MHOXKHUTEIHU.
Anrebpanueckas 1po0b. OCHOBHOE CBOMCTBO anredOpamdeckoil npoou. CioxeHue, BBIYMTAHHE,
YMHOXXEHHUE, JlelieHue  anreOpamdeckux  JpoOeil.  PanumoHanbHble  BBIpaXEHHS U HX
npeobpa3oBaHue.

Ypaenenus u nepasencmea

KBanpatHoe ypaBHeHue, Gopmyna KOpHEH KBaapaTHOTro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHMH, CBOJSIIMXCS K JIMHEHHBIM M KBajapaTHBIM. llpocreiimne apoOHO-palioHaIbHBIC
YpaBHEHUS.

I'paduueckas MHTEpIIpeTALUs YPaBHEHUN C IBYMsI IEPEMEHHBIMU U CHCTEM JIMHEHHBIX ypaBHEHUN
C IByMs IIepeMEHHBIMM. lIpuMepbl pemieHuss CUCTEM HEIMHEWHBIX YPaBHEHUH C JByMs
IIEPEMEHHBIMU.

Perienune TeKCTOBBIX 3a71a4 aNreOpandeckuM CrocoooM.

UucnoBsle HEpaBEHCTBA U UX CBOWcTBa. HepaBeHCTBO ¢ OAHON IepeMeHHOM. PaBHOCUIBHOCTH
HepaBeHCTB. JIMHENHbIE HEpaBEHCTBA C OJHOM NepeMeHHOM. CUCTEMBI JIMHENHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM.

Dyukyuu

[Tonstue ¢byakmuu.  OOmacte  ompeneneHus U  MHOXECTBO 3HAUYECHUU
¢ynkuuu. CrocoOsl 3aganus QyHKINH.

I'papux ¢ynkuuu. Yrenue cBoiictB yHkiuu mno e€ rpaduxy. IIpumepsirpaduxoB QyHKIHIA,
OTPAKAIOIIUX PEATIbHBIE IIPOLIECCHI.

OyHKIMH, OMHMCHIBAIOIIKE MPSAMYIO U OOpaTHYIO MPOMOPIHMOHANBHBIE 3aBUCUMOCTH, UX T'paduKH.
Oyukuun y = x°, y = x, y = Vx, y =x|. [paduueckoe pelleHne ypaBHEHHil M CHCTEM
YPaBHEHUHU.

9 KJIACC

Yucna u evluucinenusn

JleficTBUTEILHBIE UM CJIA

PaI_[I/IOHaHLHBIC qucia, uppaluoOHAaJIbHBIC YHCJIa, KOHCUHBIC U 6CCKOHequIe ACCATUYHBIC Z[pOGI/I.
MHO03kecTBO HeﬁCTBHTeHBHLIX YUCCII, I[GﬁCTBHTGJIBHHG quciia Kak 66CKOH€‘-IHI:I€ ACCATUYHBIC
,Z[pOGI/I. B3aunMHoO OJHO3HAYHOC COOTBCTCTBUC MCKIY MHOXKXCCTBOM HeﬁCTBHTCHLHLIX quceil nu



KOOPAMHATHOU IIPSIMOM.

CpaBHeHUE IEHCTBUTEIBHBIX YHCEll, apu(METHUECKIE TEHCTBUS C ICHCTBUTEIHHBIMH YHCIaAMH.
N3mepenus, npudankeHns, OMEeHKH

PazMepsl 00bEKTOB OKPYKAIOIIETO MHUPA, [UIUTEIBHOCTD IPOIIECCOB B OKPYKAIOIIEM MUPE.
[MpubnmxéHHOe  3HAYEHWE  BEJIWYHMHBI, TOYHOCTh  MPUOIMKEHUS.

Oxpyrnenue uncen. [Ipuknaka u oLeHKa pe3yiabTaTOB BEIYUCICHUM.

Ypaenenus u nepasencmea

YpaBHeHUs ¢ OAHOM NepeMeHHO

JIuneitHoe ypaBHeHue. Pemienue ypaBHeHUH, cBOAALIUXCS K JIMHENHBIM. KBagpaTHOEe ypaBHEHHE.
Pemrenne ypaBHeHMH, CBOIAIIUXCS K KBaJPAaTHBIM.

bukBanpatHoe ypaBHeHue. IIpuMepbl pelleHUs ypaBHEHUN TpPETbe M 4YETBEPTOM CTEIECHEH
Pa3I0KEHUEM Ha MHOKUTEIIN.

Pemenune 1poOHO-paliMOHATBHBIX YPABHEHUH.

Perienne TeKCTOBBIX 3a71a4 aNreOpandecKuM METOJIOM.

Cucrembl ypaBHeHUH

VYpaBHeHHE C IBYMs IIEPEMEHHBIMU U ero rpaduk. Pemenne cucteM IByX TUHEHHBIX ypaBHEHUH €
JIBYMs IIEpEMEHHBIMU. Pellienre cucTtemM IByX YpaBHEHM,0THO U3 KOTOPBIX JIMHEWHOE, a IPYroe —
BTOpOIi cTenenu. ['padudeckas HHTEpIpeTays CUCTEMbl YPaBHEHUH C IByMsI IEPEMEHHBIMH.
Perienne TeKCTOBBIX 3aa4 alNredpandecKuM CrocoooMm.

HepagencrBa

YucnoBsle HEPABEHCTBA U UX CBOMCTBA.

Penrenne nuHENHBIX HEPABEHCTB ¢ OJHOU EpEMEHHOU. Pelienne cucTeM JIMHEMHBIX HEPABEHCTB C
onHOW mepemeHHO#. KBanpaTHble HepaBeHcTBa. ['paduueckas MHTEpIpeTanusi HEPaBEHCTB M
CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMH.

Dyukyuu

KBangpatuunas ¢ynkmus, e€ rpaguk u cpoiictBa. Ilapaborna, KOOpAMHATHIBEPUIMHBI apadOIIbI,
0Cb CUMMETPUHU TTapaboJIbL.

I'papuxudynkuuit:  y = kx, y =hkx + by =a’,y=ax, y= \x, y=P, y=xl,

2, 7. o
y=ax"+bx+c, u ux coiictaa.
Yucnosvie nocnedosamensHocmu

Onpenenenue u crnoco0bl 3aJaHUS1 YHCIOBBIX NOCIE10BATEIbLHOCTEHN

[londaTe YHUCIOBOM TMOCIEAOBATENILHOCTU. 3a/laHU€ IMOCIEAOBATEIBHOCTH PEKYPPEHTHOM
bopmynoit 1 popmysoii n-ro dieHa.

Apudmernyeckasi 1 reoMeTpuYecKasi IPOrpeccuu

Apudmernueckass u reomerpuueckas nporpeccuu. Popmynbl n-ro 4jaeHa apuGMETHUECKOW H
F€OMETPUUYECKON MPOrpECCUi, CYMMBI IIEPBBIX 71 YICHOB.

N300paxkeHne wieHOB apu(METHUECKOM M TEOMETPHUYECKOH Mporpeccuii TOYKaMH Ha
KOOPJIMHATHON IJIOCKOCTH. JIMHENHBIN U 3KCITOHEHIMAIBHBIN pocT. CI0XKHbIE IPOLIEHTHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOT'O
INPEIMETA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

OcBoenue yueOHOTO mpeaMera «Anredpa» TOKHO 00ecreunBaThAOCTIKEHHE HA YPOBHE
OCHOBHOTO 00Iero oOpa3oBaHUs CIEAYIOIIUX JUYHOCTHBIX, METANpPEIMETHBIX U MPEAMETHBIX
00pa30oBaTENIbHBIX PE3YyIbTATOB!

JIN4YHOCTHBIE Pe3yJIbTAThI
JInyHOCTHBIE pE3YNIBTATHI OCBOEHHUSI  IIPOrPaMMBbI y4eOHOTO npeamera «Anrebpay



XapaKTEepU3yIOTCS:
IIarpunoTnyeckoe BOCIMTaHUE:

IIPOSIBICHUEM MHTEpeca K IMPOLIJIOMY W HACTOSILEMY POCCUHCKOH MaTeMaTHKH,
LICHHOCTHBIM  OTHOILIEHHEM K JOCTHKECHMSIM POCCHMCKUX MaTEMaTUKOB M POCCHHUCKOMN
MaTEMaTUYECKON IIKOJIbI, K MCIOJIb30BAaHUIO ATHX JOCTH)KEHUH B JPYTHX HayKaX M IPUKIAJHBIX
chepax.

I'paxnanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEH TpakJaHHMHA M pPEalIn3aldd ero mpas,
NPEJCTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS pPAa3IMYHBIX CTPYKTYP,
SABJICHUM, TpOLEAYp TpaKIaHCKOTO oOmecTBa (BBIOOPHL, OMPOCHI M Tp.); TOTOBHOCTHIO K
OOCYXJIEHUIO 3TUYECKUX NPOOJEeM, CBA3AHHBIX C IMPAKTHYECKUM TNPUMEHEHUEM JIOCTHKEHUN
HayKH, 0CO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX IPUHIIUIIOB B ACSITEILHOCTU YYEHOTO.
Tpynosoe BociuTanue:

YCTaHOBKOW HAa AKTUBHOE y4YacTHUE B PELIECHUU IPAKTUYECKHX 3aJady MaTeMaTH4eCKOU
HaNpaBJICHHOCTH, OCO3HAHHEM BAYKHOCTHM MaTEMaTHYECKOTo 0Opa3oBaHMS Ha MPOTSHKEHHM BCEH
KU3HU JIJIsl YCHEITHOW NpodeccCHOHaIbHOM eI TENPHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUH;
OCO3HAHHBIM BBIOOPOM U MOCTPOCHHEM MHAMBHIYAIbHOM TPAeKTOPHH 00pa30BaHUS U KU3HEHHBIX
IUTAHOB CY4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH.

JcTeTHYecKoe BOCIIUTAHHe:

CIOCOOHOCTBIO K 3MOIMOHAIBHOMY M 3CTETHYECKOMY BOCIPHUSATHIO MaTEeMAaTUYECKUX
00BEKTOB, 3ajay, pelIeHUH, pacCyKACHUI; YMEHUIO BUAECTh MAaTEeMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE.

IleHHOCTH HAYYHOI' 0 NO3HAHMA:

OpHUEHTAIe B JEATEIILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4HBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSA YEJIOBEKa, MPHUPOABI M OOIIECTBa, MOHUMAaHUEM
MaTeMaTU4YeCKOH HAayKHM Kak c@epbl YeNIOBEYECKOM MAEATENbHOCTH, 3TaloB €€ pa3BUTHA U
3HAYUMOCTH AJI Pa3BUTHs LUMBUIM3ALMH; OBJIAJICHUEM SA3BIKOM MAaTEMATUKH U MaT€MaTH4EeCKOU
KYJIbTYpOH Kak CpEICTBOM IIO3HaHMS MHpA; OBJAJEHUEM IPOCTEHIIMMM  HaBBIKAMHU
HCCIIEA0BATENbCKOUACATEIIBHOCTH.

®u3znuyeckoe BOCHUTAHHE, (pOpMHUPOBaHHE KYJbTYPbI 3A0POBbSl U 3MOIMOHAJIBHOIO
Os1aronmosyqus:

TFOTOBHOCTBIO IPUMEHATh MaTEMaTUUYECKHE 3HAHUSI B UHTEPECAX CBOETO 3/I0POBbS, BEACHHUS
3I0poBOTrO 00pa3a KM3HU (370pOBOE MUTAHHME, COATAHCUPOBAHHBIA PEKUM 3aHATHHA U OTIBIXA,
peryasipHas (pu3MYecKask aKTHBHOCTH); C(OPMHUPOBAHHOCTHIO HaBBIKa pedekcuu, MpU3HAHHEM
CBOETO MpaBa Ha OIIMOKY U TAKOTO XK€ MpaBa JPyroro 4eJoBeKa.

JIKOJIOTHYEeCKOe BOCIIUTAHNE:

OpHEHTAaIe Ha MPUMEHEHHWE MATeMaTU4YEeCKUX 3HAHUHM Ui pemeHus 3afad B o01acTu
COXPAaHHOCTH OKpY)KAIOIIEH Ccpenbl, IUIAHUPOBAHUS IOCTYIIKOB M OLIEHKM HX BO3MOJKHBIX
MOCIIE/ICTBUN ISl OKpYXAroIlel CpeJbl; OCO3HAHHUEM TJI00abHOrO XapakTepa SKOJOTHYECKUX
npo0JieM U yTel UX pereHus.

JInuyHOCTHBIE pe3yabTarTbl, oO0eclneYynBaKOIIMe aJanTanui ody4yamuerocs K
N3MEHAIIHMMCS YCJIOBHAM COLUAIBHOM M PUPOIHOM Cpeabl:

TFOTOBHOCTBIO K JAECWCTBUSIM B YCIOBUSAX HEONPEIEIEHHOCTH, MOBBILIEHUIO YPOBHS CBOEU
KOMIIETEHTHOCTH 4epe3 MPaKTUYECKYIO NESITEIbHOCTb, B TOM YHCJIE YMEHHE YUYUTHCS y APYTruUxX
mroed, mpuoOpeTaTh B COBMECTHOM JEATENLHOCTH HOBBIC 3HAHMS, HAaBBIKM M KOMIIETCHIIMU U3
OTbITA IPYTHX;

HEO0XOAMMOCThIO B (DOPMUPOBAHMH HOBBIX 3HAHUM, B TOM 4ucie (OPMYIUPOBATH WUJCH,
MOHATHUS, TUNIOTE3bl 00 0OBEKTaX M SBICHHUIX, B TOM YHCJIE paHee He W3BECTHHIX, OCO3HABATH
neuuuThl COOCTBEHHBIX 3HAHUI M KOMIETEHTHOCTE!, INIAHUPOBATh CBOE pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALMIO, BOCHIPUHUMATH CTPECCOBYIO CUTYAIUIO
KaK BbI30B, TpPEOYIOIIMH KOHTPMEp, KOPPEKTHPOBATh NPHHUMAEMble pEIICHUS W JCHCTBHS,
(bopMynHMpOBaTh U OLIEHUBATH PUCKU U TOCIECTBUSA, (POPMHUPOBATH OIIBIT.



MertanpeaMeTHbIe pe3yJabTaThl
MeranpeameTHble pe3yabTaThl OCBOCHHUS [IPOrpaMMBbI y4eOHOT0 npeaMera
«MaremarukaAnreOpa» XapakTepU3yIOTCS OBJAJCHUEM VHUBEPCAIbHLIMU — NO3ZHABAM EIbHBIMU
OelticmeusmMu,  YHUBEPCATbHLIMU — KOMMYHUKAMUGHBIMU — OCliCMEUAMU U YHUBEPCATbHBIMU
PecyNAmuHbIMU OeliCMBUIMU.

1) Yuusepcanvuvie nosnasamenwvhvie oelicmsus obecneuugaiom ghopmuposanue
0a306b1X KOCHUMUBHBIX NPOYECCO8 00YUaAowuxcs (0c6oeHue Memooos NO3HAHUS OKPYHCAIOULe20
Mupa; npumeHenue JN02UYECKUX, UCCIe008aMEeNbCKUX —onepayui, yMeHui pabomams ¢
ungopmayueti).
ba3oBrble JlornyecKkue AeiCTBUA:

BBISBJIATh M XapaKTEPU30BATh CYIIECTBEHHBIC INPU3HAKA MATEMaTHUYECKUX OOBEKTOB,
MOHATUH, OTHOUICHHH MEXIy MNOHATUAMHU; (OPMYIHpPOBATh  ONpPEACTICHHUS  MOHATHH;
yCTaHABIIMBaTh CYLIECTBEHHBIH TPU3HAK KJIACCU(HUKAIMKM, OCHOBAaHUS [UId OOOOIICHUS U
CpaBHEHUSI, KPUTEPHH ITPOBOIUMOTO aHAIIN3A;

BOCIIPUHUMATh, (OPMYIUPOBaTH U TNPEoOpa30BBIBATH CYXACHUS: YTBEPIUTEIbHBIE U
OTpHILIATENIbHBIE, €MIMHUYHBIC, YACTHBIEC U OOIIIHE; YCIOBHBIE;

BBISIBJIATh MAaTEMaTHMUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M HPOTHBOpEYHs B (akTax,
JAHHBIX, HAOJIONEHUSAX M  YTBEPXKICHUAX; MpelaraTb  KPUTEpUU UL BBISBICHUSA
3aKOHOMEPHOCTEH U IIPOTUBOPEUHIL;

Je7aTh BBIBOJBI C HCIOJB30BAHWEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIOUYEHUI 110 aHAJIOTHH;

pa3buparb IOKa3aTeIbCTBA MATEMAaTUYECKHX YTBEP)KIACHUU (IpsSMbIEe U OT MPOTHBHOIO),
MIPOBOJIUTH CAMOCTOSITEIILHO HECIOXKHBIE JOKa3aTelbCTBA MaTeMaTHUECKUX (PaKTOB, BHICTPAHBAThH
apryMEHTaluIo, MPHUBOAUTHL MPHUMEPHl W  KOHTPHIPUMEpPHI; OOOCHOBBIBATH COOCTBEHHBIE
paccyXJIeHus;

BBIOMpATh crocol pemeHus yueOHo# 3a1a4un (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHHUS,
BbIOMpaTh HanboJee MOAXO AN ¢ Y4ETOMCAMOCTOSATENIBHO BBIICTICHHBIX KPUTEPUEB).
ba3oBrble uccienoBaTe/bCKUe 1eHCTBHA:

MCIOJIb30BaTh BONPOCHI KaK MCCIIEIOBATENbCKUIA HHCTPYMEHT MO3HaHUS; (GOPMYIUPOBATH
BOIMPOCHI, (pUKCHpPYIOIIKME TPOTHBOPEUHE, TPOoOIEeMy, CAMOCTOSTEIHLHO YCTAaHABIMBATh HCKOMOE H
naHHOe, (HOPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIUIO, MHEHHE;

IPOBOJUTH IO CAMOCTOSTENIBHO COCTABJICHHOMY IUIAHY HECIOXKHBIM ASKCIEpUMEHT,
HEOONBIIIOE HCCIICOBaHUE TI0 YCTAaHOBJIEHHIO OCOOEHHOCTEH MareMaTH4ecKoro oOBeKTa,
3aBHCHUMOCTEH 0OBEKTOB MEXTy COOOH;

CaMOCTOATENIbHO  (POPMYTUpPOBaTH OOOOIIEHUS M BBIBOABI MO pe3yabTaTaM IPOBEAEHHOTO
HaOJIOIEHUS, UCCIIEJOBAHNUS, OLEHUBATh JOCTOBEPHOCTH IMOJIYYEHHBIX PE3yIbTaTOB, BHIBOJIOB U
0000IIIEHHI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCa, @ TAKXKE BBIIBUTATH MPEINOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSX.

Pabora c unopmanuei:

BBISIBJIATH HEIOCTATOYHOCTh W M30BITOYHOCTh MH(POPMAIIMHU, JAHHBIX, HEOOXOIUMBIX IS
peleHus 3a/1a4H;

BbIOMpATh, AHAJIM3UPOBATh, CHUCTEMATU3MPOBATH W HWHTEPIPETUPOBATH HHPOPMALIUIO
pa3NUYHBIX BUJOB U (OPM IpEACTaBICHHUS;

BbIOMpaTh (opMy NpeAcTaBiICHUs HWHGPOpPMAIMU M HWIUTIOCTPUPOBATH pEIIaeMble 3aJau
cXeMaMH, AuarpaMMamMu, HHOH rpaduKoi 1 UX KOMOMHALIUSAMUY;

OLICHUBATh HAAEKHOCTh HMH(MOPMAIMM O KPUTEPHUSIM, NPEAJIOKEHHBIM YUUTEIEM WIH
c(OpPMYIMPOBAHHBIM CAMOCTOSTENIBHO.

2) Yuueepcanvnvie KOMMYHUKGMUGHblEe oeticmeus

0becneuusaromc@opmuposaHHOCmb COYUANLHBIX HABLIKOG 00YUAIOUUXCHL.
OOmenue:



BOCIPUHUMATh ¥ (POPMYIUPOBATH CYKICHUS B COOTBETCTBUU C YCIOBUSIMH M LEISIMHU
oOIIeHus; SCHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3pEHHS B YCTHBIX (IIpU HAJIHYUHU
BO3MOKHOCTH) M TIMCbMEHHBIX TEKCTaX, JaBaTh IIOSCHEHHS 10 XOAY peIICHUs 3ajaud,
KOMMEHTHPOBATh TOJIY4YEeHHBIHPE3YNbTaT;

B X0ja€ OOCYXJIEHHUs 3a/laBaTh BOIPOCHl MO CYIIECTBY OOCYXIaeMOH TEMbI, IPOOIIEMBI,
pemaeMoi 3aJa4M, BBICKAa3bIBaTh HJIEH, HAICJICHHBIC Ha TIOUCK DPELICHMS; COMOCTaBISATH CBOM
CYXJIEHHsSI C CYXICHUSMHU JPYTUX YYaCTHUKOB JHMajora, OOHapyXKHBaTh pPa3iIHMuue U CXOICTBO
MIO3UIIMIA; B KOPPEKTHOH popmMe hopMyIInpoBaTh pa3HOIIIACHs, CBOM BO3PAKEHHUS,

NPEICTAaBIATh PE3YyAbTAThl PELICHUS 3a/auM, SKCIEPUMEHTa, HCCIEAOBAHM, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (hopMaT BHICTYIJICHHS C y4ETOM 3a7ad MPE3eHTALUHU, 0COOCHHOCTEH
ayJIMUTOPUU ¥ UHIMBHLyaTbHBIXBO3MOKHOCTEH.

CotpynnunuectBo:

MOHMMATh U HCIOJB30BaTh MPEUMYILECTBA KOMAHIHOW ¥ WHAMBHUIYAJIbHOW pabOTHI Ipu
pemieHNMH y4eOHBIX MaTeMAaTUYECKUX 3a/lad; MPUHUMATh IeJIb COBMECTHOH JesTeIbHOCTH,
IUTAHUPOBATh OPraHU3aIMI0 COBMECTHON palOThl, pacrlpenensTh BHIBI paboT, JIOTOBapUBATHCS,
o0CyX/1aTh MPOIIECC U Pe3yNbTaT paboThl; 00001IaTh MHEHUS HECKOIBKHUX JIIOCH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTsl (0O0CYKIeHHs, OOMEH MHEHHSIMH, MO3TOBBIE
IITYPMBI U JIp.); BBIMOJHATH CBOIO YacTh Pa0OTHI U KOOPAMHHUPOBATH CBOM JIEHCTBHS C IPYTHMHU
YyjieHaMM KOMAaH[bl; OLIEHMBATh KAaueCTBO CBOEr0 BKJIAJa B OOLIMI MPOAYKT O KPUTEPUSAM,
c(OpMyIMPOBAHHBIMYYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Yuusepcanvuvie pezynamuenwie Oelicmeus obecneuugaiom ghopmuposanue
CMBICTIO8bIX YCMAHOB0K U HCUSHEHHBIX HABbIKOE TUYHOCHIU.

Camoopranmn3anus:

CaMOCTOSITEJIbHO COCTABJIATH IUIaH, AITOPUTM pEIICHUs 3aJauu (WIK €ro 4acTb), BEIOUPATh
cnoco0 pemeHuss ¢ y4ETOM HMMEIOUIMXCS PECypCcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PELICHUN C yUETOM HOBOI MH(OpPMAITHH.
CaMOKOHTPOJIb:

BJIQJIETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJSI Mpollecca M pe3yibTaTa pelieHus
MaTeMaTHYeCKOI 3aJauH;

NpEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH IIPH PELICHHUM 3a/a4d, BHOCUTH
KOPPEKTHUBHI B ICATEILHOCTh HA OCHOBE HOBBIX 00CTOSITENILCTB, HAWJCHHBIX OIINOOK, BBISIBICHHBIX
TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pPE3YJbTATa JACATCIBHOCTH ITOCTAaBICHHON LEIU U YCIOBUSAM,
OOBSICHATH NMPUYUHBI JOCTM)KEHUSI WIM HEJIOCTHXKEHUS LeNH, HAXOAUTh OLIMOKY, aBaTh OLICHKY
pUOOPETEHHOMY OTIBITY

IIpenmeTHbIe pe3yabTaThl
OcBoenune y4yeOHOTO Kypca «AnreOpa» Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHUS JOJKHO
obecreunBaTh TOCTIKEHUE CIEAYIONINX MTPEeIMETHBIX00Pa30BATEIbHBIX PE3YIHTATOB:

KJIacC
Yucna u eviuucnenus
BbImonHATh, coyeras yCcTHbIE W MUChbMEHHbIE TNPHUEMBI, apUPMETHUYECKHE JACHCTBHUS C

panroHaIbHBIMU YHCIIAMHU.
HaxonuTh 3HaueHUS YMCIOBBIX BBIPAKEHHI; MPUMEHATh pPa3HOOOpa3Hble CHOCOOBI U TPUEMBI
BBIUMCIICHUS 3HAUEHUH JPOOHBIX BBIPAXKEHHIA, COACPIKALINX OOBIKHOBEHHBIE U AECATHYHBIE APOOH.
[TepexoauTh OT OJTHON (POPMBI 3aITMCH YHUCEI K Apyroi (mpeoOpa3oBhIBaTh AECATUUHYIO JPOOb

B OOBIKHOBEHHYIO, OOBIKHOBEHHYIOB JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUUHYIO
Ipo0b).

CpaBHMBATH M YIIOPSI0OUYMBATH pallioOHaTbHbIE Yncia. OKpyrisITh Yrca.

BBINONHATE NPUKUAKY M OLEHKY pe3ylbTaTa BBIUMCICHUH, OLEHKY 3HAUYEHUIl YHCIOBBIX
BBIPAXKCHUM.



BbINOIHATE AEUCTBUSA CO CTENEHIMU C HATYPAJIbHBIMU [TOKA3ATEISIMU.

[IpuMeHATH IPU3HAKK IETUMOCTH, Pa3JIOKEHUE HA MHOKUTEIIN HATypaIbHbIX YUCEL.

Pemrate  npakTUKO-OPMEHTHPOBAHHBIE  3aJaud, CBSA3aHHBIE C  OTHOLICHHEM BEIUYMH,
IIPONOPLUOHAIBHOCTBIO BEJIMUUH, IPOLEHTAMU; UHTEPIPETUPOBATH PE3YyIbTaThl PEIICHUS 3a4a4 C
y4€TOM OrpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMU PacCMAaTPUBAEMbIX O0OBEKTOB.

Anzebpauueckue evlparxcenusn

Hcnonp3oBarh anreOpandeckylo TEPMHUHOJOIMIO W CHMBOJHKY, NPHUMEHATH €€ B Tpoliecce
OCBOEHHS y4eOHOTO MaTepuana.

HaxonuTh 3HaueHs1 OyKBEHHBIX BBIPAXKEHUH MPH 3aJaHHBIX 3HAYECHUSAX NTEPEMEHHBIX.

BeimonHaTe npeoOpa3oBaHMs LENOTO BBIPAKEHHS B MHOTOWIEH IPUBEACHUEM IOJA0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINOJIHATE YMHO)KEHHE OJHOWIEHAa Ha MHOTOWIEH M MHOIOWIEHAa Ha MHOTOYJIEH, IPUMEHATH
(dbopMyIbI KBagpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcyIecTBIATh pa3ioKEeHHE MHOTOWICHOB Ha MHOXXHMTEIHM C MOMOILIBIO BBIHECEHHS 3a CKOOKH
oOIIero MHOXHUTENs, TPYNIUPOBKHA  CIaraeMblX, MPUMEHEHUs (OpMyIl  COKPAIIEHHOTO
YMHOKEHUS.

[TpuMensaTh NpeoOpa3oBaHUS MHOTOWICHOB Ui PELICHHS PAa3IUYHBIX 3a7ad U3 MaTEMaTHKH,
CMEXHBIX ITPEIMETOB, U3 PEAIbHOM MPAKTUKH.

Hcnonb3oBaTh CBOMCTBAa CTENMEHEH ¢ HaTypalbHBIMU TIOKa3aTesIMM Uil TpeoOpa3oBaHus
BBIPAXKCHUM.

Ypaenenus u nepasencmea

Pemrats nvHEHBIE YpaBHEHHUs C OJJHOM IIEPEMEHHOM, IPUMEHsS IIpaBuia Iepexosa OT UCXOAHOTO
YPaBHEHUS K PaBHOCHIIBHOMY eMy. [IpoBepsTh, ABIAETCS 1M YUCIIO KOPHEM YPABHEHHUS.
[TpumensTh rpaduyeckue METOAbl MPH PEIICHUH JTUHEHHBIX YPaBHEHUH HUX CHCTEM.
[Tonbupats mpuMepsl Hap 4YHCENd, SBISIOMIMXCA PEIICHHEM JMHEHHOTO YypaBHEHHUS C JIBYMS
IIEPEMEHHBIMU.

CTpouTh B KOOPIMHATHOM IJIOCKOCTU TI'paUK JMHEHHOTO ypaBHEHHS C JBYMS NEPEMEHHBIMU;
MOJIb3YACh TpaUKOM, IPUBOJUTH MPUMEPHI PEIICHUS YpPaBHEHHUS.

Pemrate cucreMbl [BYX JIMHEWHBIX YPaBHEHMM C JBYMS IIEPEMEHHBIMH, B TOM 4YHCIIE
rpaduuecKu.

CocraBniaTh M peuiaTh JMHEHHOE YpPAaBHEHUE WJIM CUCTEMY JIMHEHHBIX YPAaBHEHMH 110 YCIOBHIO
3a/1a4, UHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M IOJy4YEHHBIN PE3yJIbTar.

Koopounamul u cpagpuxu. @ynukyuu

N300paxaTh Ha KOOPAUHATHON MPSMON TOYKH, COOTBETCTBYIOIIME 33JaHHBIM KOOPJMHATAM, JTy4H,
OTpE3KH, MHTEPBAJIbI; 3aIIMCHIBATh YMCIOBHIE IPOMEKYTKH Ha alre0pandeckoM si3bIKe.

OTMmeyaTh B KOOPIMHATHOM IUIOCKOCTM TOYKM IO 33JaHHBIM KOOPAMHATaM; CTPOUTH T'paduKu
TUHEeWHBIX QyHKIM. CtpouTs rpaduk GyHkuuu y =x|.

OnwuceiBaTh ¢ MOMOIIbIO (DYHKIMHA HM3BECTHBIE 3aBHCHUMOCTH MEXIY BEIHMUYMHAMH: CKOPOCTbD,
BpEMsl, pacCTOSIHUE; II€HA, KOJIMYECTBO, CTOMMOCTb; IPOU3BOIUTENILHOCTD, BpeMsi, 00BEM pabOoThI.
HaxonuTs 3HaueHne GyHKIMHU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumats rTpaduueckuii cnoco0 NpeACTaBiICHUS U aHanM3a HH(pOpMAIUM, W3BIEKATH U
MHTEPIPETUPOBATh HH(POPMALINIO U3 TPAPUKOB peabHBIX MPOLIECCOB M 3aBUCUMOCTEH.

KJ1ace

Yucna u evruucnenus

Hcnonb30BaTh HadallbHbIE NIPEACTABICHUS O MHOXECTBE JIEHCTBUTEIbHBIX YMCEN /71l CPABHEHUS,
OKpYIJIEHUS M BBIYMCICHMN; M300pa)kaTh NEHCTBUTENbHBIE YMCIa TOYKAMH Ha KOOPAMHATHOM
IIPSIMOM.

[TpuMeHsATH TOHATHE apU(PMETHUYECKOTO KBAJPAaTHOTO KOPHS; HAXOJUTh KBAJApaTHbIE KOPHH,
UCTOJNB3ys TMpPH HEOOXOJAUMOCTH KalbKYJSATOP; BBINOJHATH NPEOOpa3oBaHMs BBIPAKEHUIH,
CoZIepKalIUX KBaPATHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amUCH OOJBIIMX M MAJIBIX YUCEN C MOMOUIbIO JECATUYHBIX JpoOei U creneHen



gucna 10.

Anzebpauueckue evlparxcenusn

[IpuMeHSTh MOHSATHE CTEMEHH C LEJIBIM MOKa3aTeleM, BBHITIONHSATh MPEo0O0pa30BaHUs BHIPAKCHHIA,
COJIEpIKalUX CTENEHH C LEJIBIM MOKA3aTENEM.

BEITIOJIHATE TOXIECTBEHHBIE MPE0Opa30BaHUsl PAIMOHATHHBIX BHIPAXKEHUN HA OCHOBE MPAaBUII
JCVCTBUI HaJl MHOTOWICHAMH U alreOpandecKuMu JPOOsIMH.

PacknanpiBath KBaApaTHBIN TPEXUIEH HA MHOXKUTEIU.

[TpumenHsaThr TpeoOpa3oBaHUS BBIPAKEHUH OIS PEUICHUS pPA3IWYHBIX 33Jad U3 MaTeMaTHKH,
CMEXHBIX ITPEIMETOB, U3 PEATTLHOMN MPAKTUKH.

Ypaeénenus u nepasencmea

Pemrate nuHeiHble, KBaJApaTHbIE YpaBHEHUS U palMOHAIbHBIC YPaBHEHUS, CBOJSIIMECS K HHM,
CUCTEMBI IByX YPAaBHEHUH C IByMs IEPEMEHHBIMHU.

IIpoBoauTh MHpOCTEUIINME HCCIACAOBAHUS YPABHEHHM M CHCTEM YPaBHEHUH, B TOM YHCIIE C
MpUMEHEHHEeM TpaduuecKkux MpeacTaBleHul (yCTaHaBIMBAaTh, UMEET JIN YpaBHEHHE WU CHCTEMa
ypaBHEHUH PEIICHHUS], €CIId UMEET, TO CKOJIBKO, U TIp.).

[lepexoauTh OT ciOBecHOH (GOPMYTUPOBKM 33hauu K e€ anreOpandecKonMonenu ¢
IIOMOIIIBI0  COCTABJICHUS YPAaBHEHHUs WIM CUCTEMBl  YPaBHEHHI, HUHTEPIIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3aJaudd IIOJIY4YEHHBIN pe3ynabTar. [[puMeHATh CBOMCTBA YHCIOBBIX
HEPABEHCTB Ul CPABHEHUS, OLEHKH; PEIIaTh JUHEHHbIE HEPABEHCTBA C OJHOU IIEPEMEHHOU U
UX CHUCTEMBI; JaBaTh rpauuecKyro MJUTFOCTPALIMI0 MHOKECTBA peuieHui HEPaBEHCTBA,
CUCTEMBI HEPABEHCTB.

Dyukyuu

[TonuMaTh ¥ WCHONB30BaTh (YHKIMOHAJIbHBIC TOHATUS U S3bIK (TEPMHHBI, CHUMBOJIMYECKHE
0003HaueHHs); ONPEACTATh 3HaUeHUEe (QYHKIMU 1O 3HAYCHHMIO apryMEHTa; ONpEeAessTh CBOMCTBA
¢bynkuuu no e€ rpaduky.

Ctpouts rpauKy 3MEeMEHTApHBIX GYHKIWMII BHma y = x°, y = X, y = \x ,y=[x|; onucsiBath
CBOICTBA YUCIIOBOU (PYHKIMH 110 €€ rpaduKy.
KJ1acc

Yucna u evruucnenus
CpaBHUBaTh U YNOPAJOYMBATH palMOHAIbHBIE M HMppalMOHAIbHBIE YHCIA. BBINOIHATH

apudmernueckue neficTBUS c palrOHaIbHBIMHU YHCJIaMH,
couderas YCTHBIE U THUChbMCEHHBIC MPUEMBI, BBITIOJIHATD BBIUHMCIICHUS c
MPPALUOHAIBHBIMU YUCIIAMHU.

Haxoguts 3HA4YCHUS CTEIICHEH C LenbIMM  IIOKa3aTeIsIMU U KOpHEW;
BBIUHCIISITh 3HAYECHUS YUCIOBBIX BBIPAKECHUN.

OxkpyrasTh JIECTBUTEIIHLHBIC YUCa, BBINOJHATH  NPUKUAKY  PE3yJbTaTa

BBIUHCIICHUH, OLICHKY YHCIIOBBIX BBIPAKECHUN.

Ypaenenus u nepasencmea

Pemrate nuHEVHBIE M KBagpAaTHBIC YPABHEHUs, YPABHEHUs, CBOJSAIIMECS KHHM, NPOCTEHUILINE
IpoOHO-pallMOHATILHBIE YPAaBHEHHUS.

Pemrate cuctembl ABYX JIMHEHHBIX YPaBHEHMM C JBYMS IIEPEMEHHBIMM M CUCTEMBI IBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SBIISCTCS JTUHEHUHBIM.

Pemats TEKCTOBBIE  3aJaud  anredOpanyecKum CIIOCOOOM € MOMOIIBIO
COCTaBJICHUS YPAaBHEHHUsI WJIM CUCTEMBI IBYX YPaBHEHU C JBYMs IIEPEMEHHBIMU.

IIpoBoauTh NPOCTEHIIME MCCICAOBAHUS YPAaBHEHUM M CUCTEM YPAaBHEHHM, B TOM YHUCIE C
NpUMEHEHHEM TpapUUuecKUX MPEACTaBICHHUM (yCTaHABIMBAaTh, UMEECTIIM YpaBHEHHE WM CUCTEMA
YPaBHEHUI pEIIEHUs, €CIM HMMEET, TO CKOJbKO, M 1Mp.). PemaTte JMHEHHbIE HEPABEHCTBA,
KBaJpaTHbIE HEPABEHCTBA; H300pakaTh peIICHHE HEPaBEeHCTB HAa YHMCJIOBOM  MpPSMOiA,
3aUCBIBAaTh PEIICHUE C MOMOILBIO

CHUMBOJIOB.



Pemate cucTeMbl JIMHEHHBIX HEPAaBEHCTB, CHUCTEMbl HEpPABEHCTB, BKIIIOYAIOIIHME KBaJpaTHOE
HEPaBEHCTBO; M300pa)kaTh pEIIEHUE CHUCTEMbl HEPABEHCTB Ha YHCIOBOM MPSMOM, 3alMCHIBAThH
pelieHue ¢ MOMOIIbI0 CUMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA P PEILICHUH PA3JIMYHBIX 33/1a4.

Dyukyuu

Pacnio3naBare (yHKIMH U3Yy4eHHBIX BHIOB. llOKa3pIBaTh CXeMAaTHYECKH pACIIOJIOKEHUE Ha
KOOPAMHATHOM IIIOCKOCTH TpaduKoB GyHKUUH Buaa: y = kx, y

= kx + by = ax’,y = ax’,y = x, y = B 3aBHCHUMOCTH oT 3HAYCHUI
KO3 QHIIMEHTOB; ONUCHIBATh CBOMCTBA (DYHKLIUH.

Ctpouth M M300pakaTh CXeMaTHUECKH I'paUKu KBaJPAaTUYHBIX (PYHKIMI, ONMUCHIBATh CBOMCTBA
KBaJPaTUYHBIX QYHKIUH M0 UX rpaduxam.

Pacnio3naBare kBaapaTuyHylo (yHKIUIO 10 (opMyie, NPUBOAUTH IMPHUMEPHl KBaJPATUYHBIX
GyHKUMI U3 peanbHOM KU3HH, GU3UKU, TEOMETPHUH.

Apugpmemuueckan u zeomempuyueckas npozpeccuu

Pacrnio3HaBath apu(pMeTHUECKYIO0 U T€OMETPUUYECKYIO IPOTPECCUN IPUPA3HBIX CIIOCO0aX 3a1aHusl.
BbIMONHATE BBIYMCIEHHUS C HCIOJIB30BAaHHMEM (OpPMYNl #-TO  WieHa apu(MeTHdyeckod u
F€OMETPUUECKON MPOrPECCUl, CYMMBI IIEPBBIX 7 YICHOB.

N300pakaTh 4JeHbl OCIEA0BATEILHOCTH TOUKaMH Ha KOOPIMHATHOMIIIIOCKOCTH.

Pemate 3amaun, CBsSI3aHHBIE C YHCJIOBBIMHM IIOCIEIOBATENBHOCTAMH, B TOM YHCIE 33/a4d M3
peanbHOM )KU3HHU (C UCTIOIB30BAHNEM KABKYIATOPA, HU(POBBIX TEXHOJIOTUI).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

KoanuecTBo 4acoB JIeKTPOHHbIE
o HaumenoBaHue pa3jaeiion U TeM (undposbie)
Ne i/ e Beero KOﬁHTpO.JIbeIe HpﬁaRanecmde 06pa3oBaTETbHbIC
padoThI padoThI pecypee
1 Yucna u BeruncineHust. Parmonansaeie yucina | 25 1 0 E::g?;/ﬁilziasoo /T 11511?918
2 AnrebpanyecKue BbIPAKEHHS 27 1 0 E::g?;/ﬁilziasoo e 11511?918
Bubnuoreka OK
3 YpaBHCHNS 1 HEPABCHCTBA 20 1 0 https://m.edsoo.ru/7{4 llglb90
Bubnuoreka OK
4 Koopmunarst u rpaduici. Dymciu 24 ! 0 https://m.edsoo.ru/714 llglb90
Bbubnuorexa LHOK
> Tlosropenue 1 06obmenne 6 3 0 https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME | 102 7 0




8 KJIACC

Kosaun4yecTBo 4acoB DJIEKTPOHHbIE
o HaumeHoBaHue pa3jaeiion U TeM (undposbie)
Ne n/n NPOrpaMMblI Bcero Kontpoapuiie | Mpaxruueciue o0pa3oBaTe/bHbIe
padoThI padoThI pecypebi
1 UYucna u Belunciienus. Kpajgparuele KopHU 16 0 0 E::g?;/ﬁilziasoo /T 1H72f1§
) Uncna u BerumcicHusa. CTENEHb € IEIbIM ] 0 0 Bbubnuorexa LHOK
noKaszaTesieM https://m.edsoo.ru/7f417af8
3 Anrebpanueckue BbIpaxkeHus. KBaapaTHelii 6 1 0 bubnuoreka HOK
TpEXWICH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BLIPAKEHHA. | |- 1 0 bubnuoreka HOK
Anrebpanyeckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHuss M HepaBeHcTBa. KBaapaTHble 19 1 0 bubnuoreka HOK
ypaBHEHHUS https://m.edsoo.ru/7f417af8
6 VpaBHenuss u  HepaBeHcTBa. CucTeMbl 13 0 0 bubnmnoreka HOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
7 YpaBHeHHUs U HepaBeHCTBA. HepaBeHcTBa 14 1 0 E::g?;/ﬁilziasoo /T 1H72f1§
8 @yHkuuu. OCHOBHBIE IOHATHS 7 0 0 Eggg?/ﬁilziasoo w764 1H7;)f1§
bubnuoreka OK
? Dymxuun. Hucnossie pymxiun ? 0 0 https://m.edsoo.ru/714 lgaﬂ%
10 [ToBTOpEeHue u 0600IICHNE 10 2 0 Eggsp/l/?ljeelziasoo /764 152;:5
OBLIEE KOJIMYECTBO YACOB 11O ITPOI'PAMME | 119 6 0




9 KJIACC

KosaunyecTBo yacoB DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3jaesion U TeM K I (undposbie)
n/n NMpOrpaMmblI Bcero Oﬁﬂ TPOILHBIE pﬁaRaneame o0pa3oBaTejibHbIE
padoThI padoThI pecypee
. bubnuoreka HOK
1 Uucna u Berunciienus. JleiictBuTenpbHbIe yuciaa | 9 0 0 https://m.edsoo.ru/7419d08
) VYpaBHEHHUsI W HEpPABEHCTBA. YPAaBHEHHUS C 2 1 0 bubnmoreka HOK
OJTHOY TIepEeMEHHOM https://m.edsoo.1u/7f419d08
3 VpaBHenuss u  HepaBeHcTBa.  CHCTEMbI 16 1 0 bubnmoreka HOK
ypaBHEHUH https://m.edsoo.ru/7f419d08
Bbubnuorexa LHOK
4 YpaBHeHHUs U HepaBeHCTBA. HepaBeHcTBa 17 1 0 https:/m.edsoo.ru/7f419d08
Bbubnuoreka LHOK
> Pyt 16 ! 0 https://m.edsoo.ru/7f419d08
Bbubnuoreka LHOK
6 HucnoBble MOCIEN0BATENIBHOCTH 15 1 0 https:/m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 0000IICHNE, CHUCTEMATHU3AIHS 24 1 0 Bbubnuoreka LHOK
3HAHUI https://m.edsoo0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 119 6 0




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

Anrebpa 7 kmacc 6a30BbIi ypoBeHb. YueOHuk/ HO.H.Makaperue, H.I'. Munmok, K.M. Hemkos,
C.b. CyBopoBa; moxn penakiueit C.A. Temskockoro. Mocka, "IIpocemenue", 2023.

Anrebpa 8 ximacc 6a30BbIil ypoBeHb. YueOHuK/ HO.H.Maxkapsriue, H.I'. Munmiok, K., Hemikos,
C.b. CyBopoBa; moxn penakiueit C.A. Temskockoro. Mockpa, "IIpocBemenue", 2023.

Anrebpa 9 kmacc 6a30BbIil ypoBeHb. YueOHuk/ KO.H.Maxkapsrue, H.I'. Munmiok, K.M. Hemikos,
C.b. CyBopoBa; moxn penakiueit C.A. Temskockoro. Mocka, "IIpocemenue", 2023.

METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA

Anrebpa 7 - 9 ximaccel 0a30BBI YpOBEHb. MeToaudyeckoe mocoOue K TPEeIMETHOW ITHHUH
yuebnukoB 1o anredpe 0. H. Maxkaperuesa, H. I'. Munmiok, K. U. Hemkoa u ap.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU HUHTEPHET
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