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HHOACHUTEJIBHAA 3AIIMCKA

Anrebpa sBISETCS OJHUM M3 ONOPHBIX KYpCOB OCHOBHOIO 00Iero oOpa3oBaHMs: OHa
oOecrneunBaeT U3yyeHue JAPYruxX JTUCHUILUINH, KaK €CTECTBEHHO-HAYYHOT0, TaK U TYMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOJIOIHKEHUSI 00pa30BaHMs U B MOBCEIHEBHON KHU3HM.
PazButne y oOydaromuxcsi HAyYHBIX TMPEACTABICHUH O MPOUCXOXKICHUA W CYIHOCTH
anreOpanveckux aOCTpaklMid, Croco0e OTpaKeHUs MaTEeMaTHYECKONW HAyKOW SIBICHUA U
MPOIECCOB B MPHPOJAE M OOIIECTBE, POJIM MATEeMaTHMYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHUH U B TPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHHMIO HAYYHOTO MHPOBO33PEHUS M KAueCTB
MBIIUICHHUSI, HEOOXOMUMBIX JUIsI aJIaliTallid B COBPEMEHHOM IudpoBoM obmiecTBe. M3ydenue
anredpbl o0ecneunBaeT pa3BUTHE YMEHUS Ha0II01aTh, CPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NEHCTBHUS U BBIBOJBI, GOpMYyIUpOBaTh yTBepkaeHUs. OcBOeHHE Kypca anreOpbl oOecrieunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUSI OOYYalOIUXCs: OHM HWCIHOJB3YIOT JEAYKTHBHBIC H
UHAYKTUBHBIE PacCyXJeHUs, 0000IIeHHEe M KOHKPETH3aluIo, a0CTparupoBaHUE U AHAJIOTHIO.
OOyuenue anreOpe mMpeAnonaraeT 3HAYUTEIbHBIH OOBEM CaAMOCTOSITENBHON JAEATEeIbHOCTH
o0ydJaromuxcsi, TMOITOMY CaMOCTOSITEIbHOE peIIeHHWe 3aJad  sBISETCS  peanu3anuei
JeSITeIbHOCTHOTO NMPUHLIUIIA 00y4eHUsI.

B crpykrype mnporpammbl yueOHOro Kypca «Auredpa» Uisi OCHOBHOTO OOILEro
o0pa3oBaHMsl OCHOBHOE MECTO 3aHUMAIOT COJEp)KaTeIbHO-MeToaudeckue auHuu: «Yucna u
BBIUUCIICHUS, «ANreOpandeckue BBIPAKEHUS», «YPaBHEHHs W HEPaBEHCTBa», «DYHKIHI.
Kaxxnas u3 3THX coliepKaTebHO-METOUYECKHIX JIMHUNA Pa3BUBACTCSA HA MPOTSHKCHUU TPEX JIeT
U3YYCHUS Kypca, B3aUMOJICHCTBYS ¢ JIPYTUMU €ro JIMHUSIMH. B Xo/1e u3ydenus y4eOHOTro Kypca
00y4aromuMcs PUXOAUTCS JOTHUYECKH PacCy>KIaTh, UCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
SI3BIK. B CBSI3M € 3THM B IIporpamMmy y4eOHOTO Kypca « Anredpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTMKH, TpPEJCTAaBICHHbIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTHYecKoro oOpa3oBaHUS H
CIOCOOCTBYIOIIIME OBJIAJCHUIO OOYyYarolIMMUCA OCHOB YHHMBEpPCAJIbHOI'O MaTEeMaTHYECKOIO
s3pika. CopeprKaTeIbHON B CTPYKTYPHOH OCOOEHHOCTBIO YYeOHOTO Kypca «Anredpa» sSBIsSETCS
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxxkanrie nuHUM «Yucina M BBIYUCICHUS CIY)KUT OCHOBOW ISl JaidbHEHIIETro
U3yYeHHs] MAaTEeMaTHUKH, CIIOCOOCTBYET DPa3BUTHIO y OOYYAIOMIMXCS JOTMYECKOTO MBIIUICHHS,
(hopMUPOBAHHMIO YMEHUS TOJIH30BATHCS aJITOPUTMaMH, a TaKKe MPUOOPETEHUIO MPAKTHUYECKHX
HABBIKOB, HEOOXOJMMBIX JUIS TOBCEIHEBHOH XH3HU. Pa3BUTHE MOHATHA O 4YHCIE HA YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHUs CBS3aHO C PAMOHAIBHBIMU M HUPPALMOHAIBLHBIMH YUCIIAMH,
(hopMHUpOBaHHEM TPEJICTABICHUA O NEHCTBUTEILHOM YHWCIE. 3aBEPIICHUE OCBOCHHS UYMCIOBOU
JMHUW OTHECEHO K cpeHeMy o01ieMy 00pa30BaHHUIO.

CopepxaHue JByX anreOpandecKux JIUHUH — «AnreOpanyeckue BBIPAXKCHUS» U
«YpaBHEHUSI U  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHUPOBAHHMIO Y  OOydYaromuxcs
MaTeMaTHYECKOro ammapaTa, HEOOXOIUMOTo /s pEIIeHUs 3a1ad MaTeMaTHKH, CMEXKHBIX
IPEIMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE ocHOBHOrO 0011ero oopazoBaHus
y4eOHBI  MaTepuan TPYNOUPYETCs  BOKPYT  PAallMOHAIBHBIX  BhIpaXXeHWH.  Anredpa
JEMOHCTPHUPYET 3HAUCHUE MATEMAaTHUKH KaK S3bIKa JJI MMOCTPOCHUS MAaTEMaTHUYECKUX MOJICICH,
OTMCAaHMS MPOIECCOB M SBICHUH peaqbHOro mupa. B 3amaun oOyueHus anredpe BXOAAT TaKxke
JalbHEelIee pa3BUTUE AJNTOPUTMHYECKOTO MBIIUIEHUS, HEOOXOIMMOro, B YAaCTHOCTH, MJIs
OCBOGHHUSI Kypca UHGOPMATUKHU, M OBJAJCHHE HAaBBIKAMH JEAYKTHBHBIX PaCCYXICHUIA.



[IpeoOpazoBanne cUMBOJIBHBIX (HOPM CIIOCOOCTBYET PAa3BUTHIO BOOOPa)KEHUS, CIOCOOHOCTEH K
MaTEeMaTHYECKOMY TBOPUYECTRBY.

Conepxanvie  (QyHKIMOHATBHO-TpAQUUECKOH  JIMHWM  HAIGJICHO HAa  IOJIyYCHHE
00ydJarmuMUCs 3HaHUH O QYHKIMSIX KaK BaKHEHIIeH MaTeMaTHUECKONH MOJENU JJisi ONUCAHUS
W WCCIEJIOBaHUS Pa3HOOOPa3HBIX TPOIECCOB W SBJICHHWW B Tpupoae M obmiectBe. M3yueHue
MaTepuaiga CHOCOOCTBYET pAa3BUTHIO y OOYYAIOIIMXCS YMEHHS HWCIONb30BaTh pa3nYHbIC
BBIPA3UTEIbHBIC CPEJICTBA S3bIKA MAaTEMaTHUKHW — CIIOBECHBIC, CHMBOJMYECKHE, rpaduueckue,
BHOCHT BKJIaJ B ((OPMUPOBAHKE MPEICTABICHUN O POJIM MAaTEMATHKH B Pa3BUTUU LIUBUIU3ALINN
Y KYJIBTYDBI.

Bocnumamenvnulii nomenyuan npeomema «Anzedpay peaansyercs yepes:
o0y >KJeHne 00yJaroIIuXcsi COOI0AaTh Ha YPOKE OOIICIPUHITHIE HOPMBI TTOBEJCHUS, TIPaBUIIA
OOIIeHHsI CO CTapUIMMH (MIeJarornyeCKuMu pabOTHUKAMH) U CBEPCTHUKAMH (00YyJaroIIMMHUCS),
MPUHIIMITEL YYeOHOH NUCIUIUTMHBI W CaMOOpTaHM3anud. METOIsl W TPHUEMBI: OOCYXKICHHE
NpaBUJ OOMICHHS CO CTapIIUMU (YUYUTEISIMH) W CBEPCTHUKAMHU(IIKOJIbHUKAMHU), MPUHITUIIBI
y49eOHOM TUCIMIUTMHBI U CAMOOPTaHU3aIINH;

NpUBIICYCHHE BHHUMAaHUsA OOYYAIOIIMXCS K IIEHHOCTHOMY acleKTy H3ydaeMbIX Ha YpoKax
PEIMETOB, SIBICHHUN, COOBITHI uepe3: OOpallcHHe BHMMAaHHS HAa HPABCTBEHHBIC ACIICKTHI
HAYYHBIX OTKPBITUH, KOTOpbIE M3Y4alOTCS B JaHHBI MOMEHT Ha YpOKe; Ha MIpeIcTaBUTeNeH
YYCHBIX, CBA3aHHBIX C W3YYaeMBIMU B JaHHBIH MOMEHT TEMaMH, Ha TOT BKJAJ, KOTOPBIA OHU
BHECJIM B Pa3BUTHUE HAIIeW CTpaHbl U MUpPA, HA TOCTOWHBIEC MOpaXKaHUS IPUMEPHI HX KU3HU, HA
MOTHBBI UX TOCTYIKOB. METOIBI M TPHUEMBI: OpraHHM3aIus padOTHl C IMOJIy9aeMOH Ha ypoKe
COLIMATILHO - 3HAUYMMOW WHQOpMAIMel, MHUIUUPOBAHHE €€ OOCYXKICHHUS, BBICKA3bIBAHUS
00yYJarOIUMUCS CBOCTO MHEHUS, BEIPA0OOTKH CBOETO OTHOIICHUS;

UCIIONb30BAaHUE BOCIMTATEIbHBIX BO3MOXHOCTEH COJEp)KaHus yduyeOHOro mpeaMera s
(dopMupoBaHHus y OOYyYaIONMUXCS POCCUHWCKHX TPATUIIMOHHBIX JTYXOBHO-HPABCTBEHHBIX U
COLIMOKYJNBTYPHBIX IIEHHOCTeH. MeToabpl W TMpHUEMBbl: JEMOHCTpalus JeTsIM MpuMepa
OTBETCTBEHHOTO, TPaXKTaHCKOTO MOBE/ICHUS, MIPOSIBIICHUS YEIIOBEKOTFOOUS u
T00pOCepIeYHOCTH, Yepe3 MoI00p COOTBETCTBYIOIIUX TEKCTOB JIUIsl UTEHUS, 3a71a4 JUIsSl PEIICHHUS,
MPOOJIEMHBIX CUTYaIUui JJ1 0OCYKJIEHHUs B KJ1acce);

BKIIIOUEHUE B YPOK HIPOBBIX TMPOILELYp, KOTOpbIE MOMOTAOT MOJAEPKAaTb MOTHBAIMIO
00yJarOIUXCsl K TIOMYYSHUIO 3HAHUN, HATAKUBAHUIO MMO3UTUBHBIX MEKIINIHOCTHBIX OTHOIICHUN
B KJIacce, MOMOTalOT YCTaHOBIICHHUIO TOOpOXKeNaTenbHONU aTMoc(hepsl BO BpeMsl YpOKa;
NPUMCHECHHE Ha YPOKE HWHTEPAKTHBHBIX (OpPM pabOThI, CTUMYIHPYIONIMX TO3HABATCIHLHYIO
MOTHUBAIHIO 00YYaIOIIUXCS.

NPUMEHEHHE TPYNIOBOH pabOThl MM pabOTHl B Mapax, KOTOPBIC CIIOCOOCTBYIOT Pa3BUTHIO
HAaBBIKOB KOMaHHOM pabOThI H B3aUMOJICHCTBHIO C IPYTUMH 00yUYarOIIIUMUCS.

BEIOOpD W WCIOJNB30BAaHHUE HA YpPOKaX METOJIOB, METOJIWK, TEXHOJIOTHHA, OKa3bIBAIOIINX
BOCIIUTATEIIbHOE BO3JCHCTBUE HA JIMYHOCTh B COOTBETCTBHM C BOCIIUTATCIBHBIM HJICATIOM,
EJTBIO | 33/1a9aM¥ BOCITUTAHWS;

VWHHUIIMMPOBAHUE W TIOHJIEPIKKA HCCICIOBATEIbCKON JICATEIILHOCTH IIKOJIBHUKOB B (popme
BKITIOUCHUSI B YPOK PA3IMUHBIX HCCIICIOBATSIBCKUX 3aJaHUNA M 3a]ad, 4TO JaeT BO3MOXHOCTh
oOyJaromuMcsi TpuoOPECTH HABBIKA CAMOCTOSATEIBHOTO PEIICHUS TEOPETUYECKOI MPOOIIeMBlI,
TeHepUPOBaHUSA U O(DOpMIICHUS COOCTBEHHBIX THIOTE3, YBAKHUTEIHLHOTO OTHOIICHHS K UYKUM
UesM, MyOJIMYHOTO BBICTYIUICHHUS, apIyMEHTHPOBAaHUS M OTCTaMBAaHUSl CBOCH TOYKU 3PCHHSI.
MeTonsl W TpHEMBI: peanu3alysl HHIUBUIYAIbHBIX M TPYIIOBBIX HCCIIECIOBATEIIbCKIX
IIPOCKTOB.

YCTaHOBJICHHE YBAXHUTEIBHBIX, JIOBEPUTEIHHBIX, HE(POPMAILHBIX OTHOIICHUN MEXIY YUUTCIIEM
Y YYCHUKaMU, CO3/IaHUe Ha YPOKAX IMOIIMOHAILHO-KOM(OPTHOM Cpepl;



v’ opraHmsanusi medCTBa MOTHBHPOBAHHBIX W OPYAMPOBAHHBIX  y4Yal[MXCs Hag WX
HEYCIEBAIOMIUMHU  OJHOKIACCHUKAMH, JAONIeT0 IIKOJbHUKAM COIHUAIBHO 3HAYUMBIA OITBIT
COTPYAHMYECTBA M B3aMMHOM MOMOIIX. MeTOo/Ibl U MPHUEMbI: HACTAaBHHUUYECTBO.

CornacHo yueOHOMY IUIaHy B 7-9 Kilaccax u3ydaercs Y4yeOHbIH Kypc «Aunredpay,
KOTOPBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE paslelibl cojepxaHus: «Yuciaa M BBIUYUCICHUS,
«AnreOpandeckre BEIPAKEHHS», « Y paBHEHHS U HEPABEHCTBAY, « DyHKIIHM.

Ha u3yuenue yuebHoro kypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Hejen), B 8 kimacce — 102 gaca (3 gaca B Heneno), B 9 kiacce — 102 ygaca (3 yaca B

HEJIEINIO0).



COJAEP)KAHUE OBYYEHUA
7 KJIIACC

Yucsia ¥ BBIYUCTCHUSA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOoa OT OAHON (QopMbl 3ammcu Apodeil K
npyroii. [loHsATHE parMOHAIIBHOIO YUCIIA, 3aMCh, CPABHEHHE, YIOPAIOYMBAHUE PALMOHAIBHBIX
yncen. Apudmernyeckue ASMCTBUS ¢ pallMOHAIbHBIMU YHclaMu. Pemienue 3agad u3 peaibHOU
NpaKTUKU Ha 4acTH, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpeaesieHHe, Mpeodpa3oBaHne BBIPAKECHHH Ha
OCHOBE OIpefiesieHus], 3anuch Oonbiux yucen. [IponeHTsl, 3anucy TpOUEHTOB B BHE ApoOU U
npobu B BUIE MPOLEHTOB. Tpu OCHOBHBIE 3a7jaud Ha MPOLIEHTHI, pEHIeHHEe 33134 U3 peaibHON
IPAKTUKH.

[IpuMeHeHne IpU3HAKOB AEIUMOCTH, PA3I0KEHUE HA MHOKUTEIN HATYPAIbHBIX YHUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE MIpsiMasi U 00paTHasi MPONOPIIMOHATBHOCTH.

Anredpanyeckne BbIPaKeHUs

[lepemenHbIE, YMCIOBOE 3HAUYEHUE BBIPAKEHHUS C IEPEMEHHOW. JlomycTumble 3Ha4YEeHUS
nepeMeHHbIX. IlpencraBieHne 3aBHCUMOCTH MEXIY BEIMYMHAMH B BUAE (HOPMYIIBL
Boruncnenus no ¢popmynam. IlpeobpazoBanne OyKBEHHBIX BBIPaKE€HUI, TOKIECTBEHHO PaBHbIE
BBIpaXEHUS, IPaBUiia MPeoOpa3oBaHUs CYMM M IPOU3BENICHUH, MPaBUia PACKPBITUS CKOOOK U
NPUBECHUS TOJOOHBIX CIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeIEM.

Opnowienbl 1 MHOrowieHbl. CteneHb MHorowieHa. CliojkeHue, BbIUNTaHUE, YMHOXKEHHE
MHOTOWIEHOB. @OpMyJibl COKPAIIEHHOIO YMHOKEHHS: KBAJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
®dopmysia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWIEHOB HA MHOKUTEIH.

YpaBHeHus 1 HepaBeHCTBA

VYpaBHeHHEe, KOpPEHb YpaBHEHMsI, IpaBuia MpeoOpa3oBaHMsl ypaBHEHUS, PaBHOCHIBLHOCTD
YpaBHEHUH.

JIuneliHOe ypaBHEHHME C OIHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelieHne JNHMHEHWHBIX ypaBHeHuH. CocCTaBiI€HHE YPAaBHEHMHM IO YCJIOBUIO 3aj1aud. Pemnienue
TEKCTOBBIX 33/]1a4 C [IOMOLIbIO YPABHEHUM.

Jluneiinoe ypaBHEHHE C ABYMs MEpeMEHHBIMH W ero rpaduk. Cucrema ABYyX JHHEHHBIX
ypaBHEHUU C JByMSI TMEPEMEHHBIMH. PellleHne cHUcTeM ypaBHEHUH CIMOCOOOM MOACTaHOBKH.
[Ipumeps! penieHns TEKCTOBBIX 3a7ad ¢ IOMOILBIO CUCTEM YPaBHEHUI.

DOYyHKIUH

Koopaunara toukn Ha mnpsmoil. UucnoBble mpomexyTku. PaccTrosiHue Mexay IByMst
TOYKaMHW KOOPJIMHATHOW MPSIMOM.

[IpsimoyromnbpHas cuctema koopauHat, ocu Ox u Oy. Abcuucca U opauHaTa TOYKU HA
KOOpIMHATHOM miockocT. [Ipumepsl rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbubix 3aBucuMocTeil. [lonarue dynkmuu. ['paduk Pynkmuu. CsoiictBa  (HyHKIHIA.
Jluneitnas ¢ynkuus, e€ rpapuk. ['paduk ynkuuu y = [x|. I'paduueckoe pemieHue TMHEHHBIX
YPABHEHUU U CUCTEM JIMHEHHBIX YPaBHEHU.



8 KVIACC

Yuciia ¥ BbIYMCICHUSA

KBangparuelii kopenb u3 uucina. [lonstue 00 uppanroHambHOM uyucie. JlecsTudHbie
MpUOIKEHNS UppallMOHANIBHBIX unced. CBoiicTBa apu(METHUECKUX KBAJPaTHBIX KOpPHEH U HX
IpUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAXKEHHM M BBIYMCIEHUSAM. JlelicTBUTEIbHBIC
qyucia.

Crenens c 1IeJIbIM TIOKa3areneM U €€ cBoicTBa. CTaHAapTHas 3alUCh YHCIIA.

Auredpanyeckune BbIpaKeHHUs

KBaznpaTHblii TpEXUiieH, pa3aoKEHUE KBaJPATHOIO TPEXUIEHA HA MHOKUTEIH.

Anrebpanueckas apoOb. OcHOBHOE CBOHCTBO anreOpanyeckoir apobu. CrokeHue,
BBIYUTAHNE, YMHOKEHHE, JICJICHUE aireOpandeckux ApoOei. PammoHambHble BBIpaKEHUS W MX
npeoOpa3oBaHue.

YpaBHeHHsI M HEPABEHCTBA

KBanpartHoe ypaBHeHue, (opmyna KopHEH KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHUW#l, cBOmALIMXCA K JHMHEWHBIM W KBaapaTHbIM. [Ipocreiimme apoOHO-
paluoHalIbHbIE YPABHEHUSI.

I'padmueckas wHTEpHpeTalus ypaBHEHHUN C ABYMsS MEPEMEHHBIMHU M CHCTEM JHMHEHHBIX
YPAaBHEHUN C JBYMs IepeMEHHBIMU. lIpuMepbl pemeHus CUCTEM HENMHEMHBIX YPAaBHEHWM C
JIBYMsI TIEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a7a4 areOpandecKiuM CIIOCOOOM.

YucnoBble HEpaBEeHCTBA W HX CBoMcTBAa. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCHMIBHOCTh HepaBeHCTB. JIMHElNHBIE HEpaBEHCTBA C OAHON mepeMeHHOW. Cuctembl
JIMHEHHBIX HEPABEHCTB C OJHOU MEPEMEHHOM.

DOyHKUNH

[onarue ¢pynkuuu. OOnACTh ONpeneIeHnss U MHOXKECTBO 3HaueHU QyHKiuu. CriocoOs
3amanus QyHKIUH.

I'papux Qynkumu. Yrenue cpoiicTB (yHKuuu mo e€ rpaduky. IIpumeps rpadukon
(yHKIUH, OTpa)KaIOUIUX PeabHbIE MTPOLIECCHI.

OyYHKIMH, ONUCHIBAIOIIKE MPSAMYI0 U OOpaTHYIO MPONMOPLHOHAIbHBIE 3aBUCUMOCTH, HX
rpaduku. Oyrkumn y = x2, y = x3, y = \x, y=|x|. ['padudeckoe peleHne ypaBHEHNI i CHCTEM
ypaBHEHUH.

9 KJIACC

Yucoa v BbIYUCIEHUSA

PannonanbHple yncna, uppaloHaIbHble YUCIa, KOHEUHbIE U OECKOHEUHbIE JECSITHYHBIC
npobu. MHOXKECTBO JEHCTBUTENBHBIX YHCEN, ACHCTBUTENbHBIE YHCIAa KaKk OECKOHEYHbIE
JNecATHUYHbIE  OpoOun. B3aWMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIYy  MHOXECTBOM
JICUCTBUTEIbHBIX YUCET U KOOPAUHATHOM MPSMOM.

CpaBHEHHME NEHCTBUTEIBHBIX YHCEN, apu(PMETHYECKHUE NCUCTBUS C ACHCTBUTEIHLHBIMH
YUCJIaMHU.

Pa3mepbl OOBEKTOB OKPYIXKAIOLIETO MHPA, JIUTEIBHOCTh IMPOIIECCOB B OKPYKAIOIIEM
MUpE.

[Tpubmk€HHOE 3HAUEHUE BEJIUYUHBI, TOYHOCTh NpUOMKeHUs. OKpyIJIEHUE YHUCEl.
[Ipukuaka u oLleHKa pe3yJIbTATOB BHIYUCICHUI.

YpaBHeHHS H HEPABEHCTBA



JIuneiinoe ypaBHeHue. PelieHne ypaBHeHUN, CBOAAIIMXCS K JIMHEHHBIM.

KBamparHoe ypaBHeHue. PemieHwe ypaBHEHMH, CBOISIIMXCS K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHMe. lIpumepbl pemieHus ypaBHEHUM TPETbEH M 4YETBEPTOM CTENEHEH
pa3NoKeHUEM Ha MHOKUTEIH.

Pemenne  npoOHO-pallMOHANBHBIX  ypaBHeHMi.  PerneHwe  TEKCTOBBIX  3ajad
anreOpandecKuM METOIOM.

VYpaBHeHHE C NIBYMsI TIEpEMEHHBIMH M ero rpaduk. Pemenwe cucrem ABYyX JHHEHHBIX
YpPaBHEHUN € JByMs INEpEMEHHbIMU. PelleHne cucreMm ABYX ypaBHEHUHM, OJHO U3 KOTOPBIX
JUHEWHoe, a pyroe — BTOpoi creneHu. ['paduueckas mHTEpHpeTanys CUCTEMbl ypaBHEHUH C
JIBYMsI IIEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3a71a4 AIreOpandecKuM CIIoCOOOM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue JNHMHENHBIX HEPABEHCTB C OJHOW IEpeMEHHOM. PemieHue cucrteM JIMHEHHBIX
HEpaBEHCTB C OAHOW mepeMeHHOH. KBaapaTHble HepaBeHCTBa. |'padudeckas mHTEpHpeTanus
HEPABEHCTB M CUCTEM HEPABEHCTB C JABYMS IEPEMEHHBIMU.

DOYyHKIUHN

KBagpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. IlapaGona, KOOpIWHATHI BEPIIMHBI
napaboibl, 0Cb CHMMETPHH MMapadoibl.

I'paduxu Gpynxmmii: y = kx, y =kx + b, y =k/x, y =x3, y = Vx, y = x| , # uX cBO¥cTBa.

YucoBble M0CJI€A0BATEJbHOCTH U IIPOrPecCUu

[TonsTHe YKMCIIOBOM MOCIEAOBATEIPHOCTU. 3a/laHUE TOCIIEIOBATEILHOCTH PEKYPPEHTHON
dhopmysoit u GopMyIIoi 1-TO YJIeHa.

Apudmerndeckass ©W  TeoMeTpuyeckas — mporpeccur.  DopMmyibl  #-TO  4YJICHA
apuMETUIECKON U TEOMETPUUICCKON ITPOTPECCHI, CYMMBI TIEPBBIX 7 YJICHOB.

N306paxkenne wieHOB apu(pMETHUECKOW M TeOMETPUYECKOM MpOTrpeccHil TOYKaMH Ha
KOOPJIMHATHOM TJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHIIUANbHBIA pOCT. CII0XKHBIE POLEHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTpaMMbl ydeOHOro Kypca «Ainredpay
XapaKTEePU3YIOTCS:

1) naTpruoTnyeckoe BOCIMTAHUE:

NpOSIBJICHUEM HWHTEpeca K NPOLUIOMY M HACTOSIIEMY POCCHUICKOM MAaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHWEM K JOCTMXKECHHSM POCCHICKMX MAaT€MaTUKOB M POCCUHCKOMN
MAaTeMaTHYECKOM MIKOJIBbI, K UCIIOJIB30BAHUIO 3THX JOCTIKCHHUH B APYTUX HAyKaX U MPUKIIATHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMIOJTHCHHUIO OOS3aHHOCTEH TpaKAaHWHA W peau3alldd ero Tpas,
MPEACTABICHHEM O MAaTeMaTHMYeCKHMX OCHOBAaX (PYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYD,
SBJICHUH, MPOLEAYp TPaKIAHCKOTO o0IiecTBa (Hampumep, BIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYKJIEHUIO ITUYECKUX MPOOJIEeM, CBA3AHHBIX C MPAKTHYECKUM MPUMEHEHHUEM JOCTHKEHUMN
HAyKH, 0OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKHUX MIPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHHE:

YCTAaHOBKOW Ha AaKTHUBHOE y4acTHE B PELICHUHM MPAKTUYECKUX 3a/ad MaTeMaTU4YecKOM
HAIPaBIEHHOCTH, OCO3HAHMEM BaKHOCTU MAaTEeMAaTHUYECKOTO 0Opa30BaHUs HAa MPOTSKEHUH BCel
YKU3HU JIJIsl YCIICITHON MPOQECCHOHANBHON JEATeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMCHHIA,
OCO3HAaHHBIM BBIOOPDOM ¥ TIOCTPOCHHUEM HWHIWBHUIYATbHOM TPACKTOPUU OOpa3oBaHUS U
YKU3HEHHBIX TJIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAIBHOMY M JCTETHYECKOMY BOCHPHUITHIO MaTeMaTHUYECKUX
00BEKTOB, 3a/1a4, PEIICHHH, PACcCyXICHUM, YMEHUIO BUACTh MAaTEMAaTHIECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 O3HAHUS:

OpHUEHTAINEeH B JEITETbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyYHBIX MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YENIOBEKa, NPHUPOABI M 0OIIecTBa, MOHUMaHUEM
MaTeMaTHYeCKOl HayKu Kak cdepbl 4YeIOBEYECKOH MAedaTeIbHOCTH, AITAaloB €€ pa3BUTUS U
3HAYUMOCTH ISl Pa3BUTHUS LIMBUIU3AIIMH, OBJIAJICHUEM SI3bIKOM MAaTEMATHKU U MaTeMaTHYeCKON
KyJbTypOH KaK CpEICTBOM IIO3HAHHWS MHUpPA, OBJAJCHUEM MPOCTEUIIMMU HaBBIKAMU
UCCJIEIOBATENIBCKOM 1€ATENbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (OpMHUpPOBAHHE  KYJbTYPbl  310POBbA M
IMOLMOHAIBHOIO 0JIArONOIy4ns:

FOTOBHOCTBIO MPUMEHATh MAaTEMAaTUYECKUE 3HAHHUS B HMHTEPECaX CBOETO 3J0POBbS,
BEJICHUS 370POBOTO 00pasa >Ku3HU (3I0pOBOE MUTAaHUE, COATAHCUPOBAHHBIA PEXKUM 3aHSATUH U
OTHbIXa, peryisapHas (Qu3nyeckas aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HaBBIKA pedIICKCHH,
MpU3HAHHEM CBOEro IpaBa Ha OIIMOKY U TAKOTO )K€ MpaBa JIPYroro 4eJoBeKa;

7) 3K0JIOTHYECKOe BOCIINTAHUE:

OpUEHTAIIMECH HAa MPUMEHEHHWE MAaTEMaTWYECKUX 3HAHWM IS pelieHus 3ajad B 00JacTH
COXPAHHOCTH OKpYXarolle cpespl, MJIaHUPOBAHUS IIOCTYNKOB M OLIEHKHM HX BO3MOXKHBIX
MOCNEACTBUI ISl OKPY>KAIOLIEH cpefibl, OCO3HAHUEM TJI00ATbHOIO XapaKTepa SKOJOTHYEeCKHX
Mpo0JieM U MyTel UX PEIICHUs;



8) aganTanus K H3MEHAIMMCS YCI0BHAM COUAILHON M IPUPOAHOI cpebl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSAX HEONPEIEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTHYECKYIO JESITENBHOCTh, B TOM YUCJIE YMEHHE YUUThCA Y APYrUX
Jro/ie, MpruoOpeTaTh B COBMECTHOW J€SITEIbHOCTH HOBBIE 3HAHMS, HABBIKM U KOMIIETEHIIMU U3
OIbITA JIPYTHX;

HEOOXOIMMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHHIA, B TOM 4Yucie (HOPMYIHUPOBATH UECH,
MOHSTHSI, TUIOTE3bI 00 OOBEKTAaX M SIBICHUSAX, B TOM YHUCJIE PaHEEe HEU3BECTHBIX, OCO3HABATh
NeQUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYAaIMIO, BOCHPUHUMATh CTPECCOBYIO
CUTyallMI0 KaK BBI30B, TPEOYIOMHUH KOHTpMEp, KOPPEKTHPOBATH MPHUHUMAEMbIE DPEIICHUS U
neicTBus, pOopMyIMpPOBaTH U OLEHUBATh PUCKU U TIOCTEACTBUSL, (GOPMUPOBATH OIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI
ITo3HaBaTebHBIC YHHBEPCAJIbHbIC Y4eOHbIe 1eHCTBHS

basoBble Jlornyeckue 1efcTBUA:

® BBIBJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKH MAaTEMATHUYECKHX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIy MOHATHAMH, (HOPMYITHpPOBATH ONPEICICHUS MOHITHIA,
YCTaHABIIMBATh CYUIECTBEHHbIN NMPU3HAK KIAaCCU(pUKALMU, OCHOBAHUSA JJIs1 0000IIeHUS
U CpaBHEHUs, KPUTEPUU MPOBOIMMOTO aHATN3a;

® BOCHpPHUHUMATh, (POPMYIUPOBATH U TPEOOPA30OBBIBATH CYKICHUS: YTBEPIAUTEIHHBIC U
OTpUIATEIIbHBIC, SMHIUYHBIC, YACTHBIC U O0IIUE, YCIOBHEIC,

®  BBHIABJISATH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TPOTUBOpEUHS B (haKTax,
TaHHBIX, HAOMIOACHUSIX W YTBEPXKICHHSX, Mpeajaratb KPUTEPUH ISl BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUL;

® JeNaTh BBIBOJBI C MCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX W WHIYKTUBHBIX
YMO3aKIIOYeHUH, YMO3AKIIOUCHHUI IO aHAJIOTHH;

® pa3dupaTh JIOKa3aTeNbCTBA MAaTEeMAaTUYECKUX YTBEpKIEHUM (mpsiMble W OT
MIPOTUBHOTO), MIPOBOIUTH CaMOCTOSITENILHO HECJIO)KHBIE  JIOKAa3aTelIbCTBA
MaTeMaTHYeCKUX (HaKTOB, BBICTPAaWBATh aApPTyYMEHTAIMIO, TPUBOAWTH TNPUMEPHl U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHMUS;

® BpIOMpaTh crnoco0 pemieHuss ydyeOHOW 3amadu (CpaBHUBATh HECKOJBKO BapHaHTOB
pelieHus, BeIOUpaTh HanOoee MOIXOASAIINNA ¢ YYETOM CaMOCTOSTENBHO BBIICICHHBIX
KpUTEPUEB).

ba3oBble ucciieqoBare/ibCKue 1eHCTBUSA:

® UCHONB30BaTh  BOMPOCHl  KaK  MCCIEAOBATENbCKUI  MHCTPYMEHT  TO3HAHMS,
dbopmynupoBaTh BOIIPOCHI, ¢bukcupyromue IIPOTUBOPEYHE, npobiemy,
CaMOCTOSITCIIFHO YCTaHABIMBATh HMCKOMOE U JIaHHOe, (OPMHPOBATH THUIIOTE3Y,
apryMeHTUPOBATh CBOIO MO3UIUIO, MHEHHE;

® [POBOAWTH IO CAMOCTOSITEIbHO COCTABICHHOMY IUIAHY HECIIOHBIH SKCIIEPUMEHT,
HEOOJIBIIIOE HCCIEOBAaHUE TI0 YCTAHOBJICHHIO OCOOEGHHOCTEH MAaTEeMAaTHYECKOTO
00BbeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOO0M;

® caMoCTOsATeIbHO  (OPMYIUPOBATh OOOOIMIEHWST ¥  BBIBOABI IO  pE3ysbTaTam
MPOBEAEHHOTO HAOIIOACHHUSI, UCCIEIOBAaHUSA, OLEHUBATh JOCTOBEPHOCTh MOTYyUYEHHBIX
pe3yNbTaTOB, BEIBOJIOB U 00OOIICHHIA;



IMPOTrHO3UPOBATH BO3MOKHOC Pa3BUTUC NPOLCCCA, 4 TAKIKC BbIIBUTATH ITPCATIOJIOKCHUA
0 €ro pa3sBUTHUH B HOBLIX YCJIOBUAX.

PatGora ¢ undopmaunmeii:

BBISIBJIATh HEJIOCTATOYHOCTh U U30BITOYHOCTh MH(OPMAIMM, AAHHBIX, HEOOXOAMMBIX
JUISl pELICHUS 3a/1a4H;

BHIOMpATh, aHATU3UPOBATh, CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh MH(POPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM MpeacTaBICHUS;

BbIOMpaTh (opMy IpeacTaBIeHHs] MHYOPMALMK U WIUTIOCTPUPOBATh pellaeMble 3a1aun
cXeMaMH, AuarpaMMaMu, HHOH rpadukoil 1 ux KOMOWHAIMSIMU;

OLIEHUBATh HAAEKHOCTh MHPOPMAILIUH 110 KPUTEPUSAM, TPEATIOKEHHBIM YUUTEIEM WIN
c(OpMyJIHUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHuKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA:

BOCIIPUHUMATh U (POPMYIUPOBATH CYXJACHHUS B COOTBETCTBUU C YCIOBUSMU U IEISIMU
oOmIeHusI, SICHO, TOYHO, TPAaMOTHO BBIPAXKATh CBOIO TOYKY 3pPEHHS B YCTHBIX U
MMUCHbMEHHBIX TEKCTaX, 1aBaTh IMOSCHEHUS 10 XOAY PEIICHUS 3a7a9i, KOMMEHTHPOBATH
TIOJTYYCHHBIH PE3yJIbTaT;

B X0Jie 00CYX/ICHHUS 3a1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIaeMOW TeMBbI, TPOOIEMBI,
pemraeMoi  3amavM, BBICKA3bIBaTh WJCH, HAICJICHHBIE HA TIOWCK pEIICHUS,
COMOCTARJISITH CBOM CYXJICHHUS C CYXACHHSAMH JPYTHX YYaCTHUKOB JHAJIOTa,
00HapyKUBaTh Pa3IUUME U CXOJCTBO TO3HIIUH, B KOPPEKTHOH (hopme HOopMyIHpPOBATH
pa3HorIacHsi, CBOU BO3PAKEHUS;

MPEJICTABISITh PE3yIbTAaThl PEHICHHsI 3aau, YKCIIEPUMEHTA, UCCIEA0BAaHUS, TPOCKTA,
CaMOCTOSITCIIEHO BBIOMPATh (OpMAT BBICTYIUICHUS C yYETOM 3aJad Mpe3eHTAIMH U
O0COOCHHOCTEH ayIUTOPHH;

MOHMMATh M HCMOJBH30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHUAYaIbHON pPabOTHI
MIPH PEIICHUH YUYEOHBIX MaTEMaTHYECKHX 3a]1a4;

MPUHUMATH I1eJTb COBMECTHOW JIEATEIHbHOCTH, TUTAHUPOBATh OPTAHHU3AIMIO COBMECTHON
paboThI, pachpeaensaTh BHABI pPabOT, JAOroBapHBaThCSA, OOCYXKIAaTh MPOIECC U
pe3ynbTaT paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JTFOJIEH;

y4acTBOBaTh B TPYNINOBBIX (GopMax paboThl (0OCYX)ACHHS, OOMEH MHECHHSIMH,
MO3TOBBIC IITYPMBI M JIPYTHE), BBITIOJHATH CBOI YacTh PaOOThI M KOOPIWHUPOBATH
CBOM JICWCTBUS C JPYTUMU WICHAMH KOMaH/bI, OIICHWBATh KA4e€CTBO CBOETO BKJIA/a B
OOIINI TPOIYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM YUACTHUKAMU B3aUMOICHCTBUSI.

PeryisiTUBHBbIE YHUBEpPCAJIbHbIE y4eOHbIE /IeiicTBUSA
Camoopranu3anusi:

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH, aJIrOPUTM pELICHHs 3aJadd (MO €ro 4acThb),
BBIOMpATh CHOCOO pemeHus: ¢ y4ETOM MMEIOLIUXCS PECypCcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUNU C Y4ETOM
HOBOU MH(pOpMaIUH.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIN HHTE/JIEKT:

BJIQJIETh CIIOCO0aMH CaMOIMPOBEPKH, CAMOKOHTPOJISI MpOIecca M pe3yibTaTta pelieHus
MaTeMaTHUYECKOM 3aJ1auH;
MPEABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh NPU PEIICHUMU 3aa4d, BHOCUTh
KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAHJACHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;



® OLEHUBATb COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH ITOCTABICHHOMN LIEJIU U YCIOBUSAM,
OOBSACHATH MPHUYMHBI JOCTH)KEHUS WM HEIOCTM)KEHMs II€JIM, HAXOIUTh OILIMOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATbBI

K koHmy oOyuenus B 7 KkJjacce OOyYarONIMICS TMOMYYUT CIAEAYIOIIHE TPEIMETHHIC
pe3yJIbTaTHhI:

Yuciia ¥ BbIYHCICHUA

BrImonHATh, coyeTas yCTHbIE M THCbMEHHBbIE MPUEMBI, apu(MeTHdecKkue IeHCTBUS C
panOHaIbHBIMU YHCTIAMHU.

HaxoauTe 3HaueHMsI YMCIOBBIX BBIPAXKEHUH, NPUMEHATh pPa3sHOOOpa3HbIE CIOCOOBI U
npuéMbl  BBIYUCICHHUS 3HAYCHMH APOOHBIX BBIPAXKEHHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE poOu.

[lepexoauth OT oaHOM (hopMBbI 3amKcH yucen K ApYyrou (mpeoOpa3oBbIBATH NECATUUHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECATUYHYI, B YaCTHOCTH B OECKOHEUHYIO
JECATHYHYIO IPOOB).

CpaBHUBATh U YIIOPSAI0YMBATH PALIMOHAIBHBIE YHCIIA.

OKpyriasTh yucia.

BBINOMHATE NPUKUAKY U OLICHKY PE3yJbTaTa BBIYMCIICHUH, OLICHKY 3HAYCHHMH YHCIIOBBIX
BBIPAXCHUI. BBINIOIHATE AEHCTBUSA CO CTENEHSAMU C HATYPaJbHBIMU ITOKA3aTEISIMMU.

[IpumeHsTh IPU3HAKK JEIUMOCTH, Pa3I0KEHUE Ha MHOKUTENN HATypaIbHbIX YUCEIL.

PemaTth npakTHMKO-OPUEHTUPOBAHHBIE 3aJaul, CBSI3aHHBIE C OTHOIIEHHWEM BEJIMYMH,
IPONOPLHOHAIBHOCTHIO BEIMUUH, IPOLEHTAMH, HHTEPIPETUPOBATh PE3YJIbTAThl PELICHU 3a1a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMM PacCMaTpUBAEMBIX OOBEKTOB.

Aaredpanyeckune BbIpaKeHHUs

Hcnonb3oBath anreOpanyueckyo TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Ipoliecce
OCBOCHHS yUeOHOTO MaTepHaa.

HaxoauTe 3HaueHnst OyKBEHHBIX BBIPAKEHUH MPH 3aJaHHBIX 3HAYEHUSIX EPEMEHHBIX.

BrimonsaTe npeoOpa3oBaHus 1EJI0ro BRIPaKEHUS] B MHOTOWIEH IPUBEICHUEM MOA0OHBIX
CJIaraeéMbIX, paCKpbITUEM CKOOOK.

BBINOMHATE YMHOXKEHHE OJHOYIEHA HAa MHOTOWIEH M MHOTOWIEHAa HAa MHOTOYJICH,
OpUMEHATH (POPMYJIbI KBaJpaTa CyMMbI M KBaJIpaTa pa3HOCTH.

OcCyLecTBIATh Pa3I0KEHUE MHOTIOWIEHOB HAa MHOXKUTEIM C IOMOUIbIO BBIHECEHHUS 3a
CKOOKH OOIIEero MHOXHUTENS, TPYNIIUPOBKH CJaraeMbIX, IpUMEHEHHsT (HOpMYIT COKpaIEHHOTO
YMHOXKEHHUS.

[IpumensaTh npeoOpa3oBaHMs MHOTOYICHOB Ui pEIIEHHs pa3iIMyHbIX 33734 U3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAJIbHOM MPAKTUKH.

Hcnonb30BaTh cBOICTBa cTENEHEN ¢ HAaTypalbHBIMU MOKAa3aTENIAMU Ul IPeoOpa3oBaHUs
BBIPAXKECHHUI.

YpaBHeHHUs] M HEPABEHCTBA

Pemiats nMHENHbIE ypaBHEHUS C OJHOW IEPEMEHHOMW, NPUMEHssS IPAaBWIA IEPEXOAa OT
UCXOJHOI'O YpaBHEHHUS K pPaBHOCWIbHOMY eMy. [IpoBepsATbh, SBISETCS U YUCIO KOPHEM
YPaBHEHHS.

[IpumensTh rpaduyeckre METOAbI P PEILICHUH JTUHEHHBIX YPABHEHUN U UX CUCTEM.



[TonGupath mpuMepsI Map Yucell, SIBISIOUMXCS PEIICHUEM JTUHEHHOT0 YpaBHEHUS C ABYMS
[IEPEMEHHBIMH.

Ctpouth B KOOpAMHATHOM IUIOCKOCTH Tpa@UK JHMHEWHOTO YpaBHEHUS C JIByMs
IIEpPEMEHHBIMHU, TOJIb3YACh I'PpapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pematps cucTeMbl ABYX JIMHEHHBIX YpaBHEHUH C ABYMs IN€PEMEHHBIMH, B TOM YHCIIE
rpadu4ecKy.

CocTaBiATh M pelIaTh JMHEWHOE yPABHEHUE WM CUCTEMY JIMHEHMHBIX YPaBHEHUU I10
YCIIOBUIO 3aJla4yM, HUHTEPIPETHUPOBATh B COOTBETCTBMM C KOHTEKCTOM 3aJayd IOJYYEHHBIN
pe3yibTar.

DOYyHKIUH

N3o0OpaxaTh Ha KOOPAMHATHOW TMPSMOW TOUYKH, COOTBETCTBYIOIIWE 3aJIaHHBIM
KOOpAMHATAaM, JIy4Hd, OTpPE3KH, MWHTEPBaJIbl, 3alMChIBaTh YHCIOBBIE IIPOMEXKYTKH Ha
areOpanyeckoM s3bIKe.

OtmedaTh B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 33JaHHBIM KOOpAWHATaM, CTPOUTH
rpaduxu nuHeHbIX QyHKIMA. CTpouth rpaduk QyHKIUU y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMH M3BECTHbIE 3aBUCUMOCTH MEXIY BEJINYMHAMMU:
CKOpPOCTb, BPEMsl, pacCTOSHUE, LI€HA, KOJIMYECTBO, CTOMMOCTb, IMPOU3BOIAUTEIBHOCTD, BpEMs,
00BEM pabOTHI.

Haxonuts 3HaueHue GyHKIUH M0 3HAYEHUIO €€ apryMeHTa.

[ToHumath rpadpuueckuii crnocod NpeAcTaBiIeHUs M aHalIuW3a MH(OpMaluM, U3BIEKaTh U
UHTEPIPETUPOBATH MHPOPMALIUIO U3 IPa(UKOB peantbHbIX NPOLIECCOB U 3aBUCUMOCTEH.

K konmy oOydenuss B 8 kJiacce OOydYaroOUIMiicS MONYyYUT CIEAYIOIIME NpPEIMETHBIC
pe3yJbTaThI:

Yucia 1 BBIYMCICHUSA

Hcnonp3oBaTh HayallbHbIE INPEICTABICHUS O MHOMKECTBE ICHCTBUTEIBHBIX YMCEN IS
CPaBHEHHMs, OKPYIJIEHUS M BBIYMCIEHUH, HM300pakaTh EHCTBUTEJIbHBIE YHWCIIAa TOYKAMHU Ha
KOOPJIMHATHOM IIPSIMOA.

[IpuMeHATh TOHATHE apUPMETHYECKOTO KBAJPATHOTO KOPHS, HAXOIUTh KBaJpaTHHIE
KOPHH, UCHOJIBb3YsI TPU HEOOXOAUMOCTH KaJIbKYJIATOP, BHIIOIHITH IPeoOpa3oBaHus BBIPAKEHHIH,
COZIepaKaIIUX KBAaAPATHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Wcnonb3oBath 3amucu OONBIIMX W MaJIbIX YHCEN C MOMOIIBIO AECITUYHBIX JpoOell U
creneHen yucia 10.

AJiredpanyecKkue BbIpPasKeHUs1

[IpuMeHsATh TMOHATHE CTENEHM C LENbIM IOKa3aTeJeM, BBINOJIHATH IPeoOpa3oBaHuUs
BBIPAKECHMM, COAECPKALIUX CTEIIEHU C LIEJIBIM TIOKA3aTEIIEM.

BBINONHATE TOXIECTBEHHBbIE NPEOOpa30BaHMs PALMOHANBHBIX BBIPAXXEHUH Ha OCHOBE
npaBuI JeMCTBUIM HAaJl MHOTOUICHAMH U alreOpanyecKuMu JpoOsMu.

PackitanpiBath KBagpaTHBIN TPEXUIIEH HA MHOKUTENH.

[IpumensaTs npeoOpa3oBaHus BBIPAXKEHUNM s pEIICHHS Ppa3JIMYHbIX 331ad U3
MaTEMaTHKH, CMEXHBIX MIPEIMETOB, U3 PEAIbHOU MTPAKTUKH.

YpaBHeHHUs] M HEPABEHCTBA

Pematp nuHeliHble, KBapAaTHBIE YPABHEHMS U PAllMOHAIbHBIE YPAaBHEHUS, CBOJSAIIMECA K
HUM, CUCTEMBI JIBYX YPAaBHEHUH C IBYMsI IEPEMEHHBIMHU.

[IpoBOIUTH MPOCTEUILINE UCCIIEIOBAaHUS YPABHEHUN U CUCTEM YPAaBHEHUI, B TOM YHUCIIE C
OpUMEHEHHeM TIpadUuecKux MpeacTaBieHuil (yCTaHaBIMBAaTh, HMMEET JM YpaBHEHUE WIU
CUCTEMA YPAaBHEHMH PEILIEHUS, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).



[lepexoauths OT ciOBeCHOW (QOPMYIHMPOBKHM 3adauyd K e& anreOpanyeckod MOAETH C
IOMOIIIBI0 COCTABJICHUS YPAaBHEHMsI WJIM CHCTEMbl YpaBHEHUI, HWHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4¥ MOJTYYEHHBIN pe3yJsIbTar.

[TpuMeHATh CBOWCTBA YMCIIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLIEHKH, pelaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM NEPEeMEHHOM M MX CHCTEMBI, JaBaTh TIpa(UUecKyl0 HIUIIOCTPALIUIO
MHO’KECTBA PELLICHNI HEPaBEHCTBA, CUCTEMbI HEPaBEHCTB.

DOYyHKIUH

[loHumath M  HCHONB30BaTh  (DYHKIMOHAJIbHBIE MOHATUS M S3bIK  (T€PMUHBI,
CHUMBOJIMYECKHE 0003HAUEHUs), ONpeNeNsaTh 3HaueHHWe (YHKUMU MO 3HAUYEHUIO apryMeHTa,
OTIpeNIeNIATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Ctpouts rpaduku 371€eMEeHTapHbIX QYHKIMHA BUJA:

y=k/ix, y=x2, y=x3,y = [x|, y = VX, OIIHCBIBATb CBOICTBA YHCIOBON (hYHKIHH IO €&
rpaduxy.

K kxoHny oOydenuss B 9 kJacce oOydaroluiics MOJYyYUT CIEAyIOIIME HpeIMETHBIE
pe3yJIbTaThI:

Yuciia ¥ BbIYHMCICHUSA

CpaBHMBATB M yHOPSIIOYMBATh pallMOHAJIbHBIC U HPPAL[IOHAJIBHBIE YHCIIA.

Boimonsate apudmMernueckue ASHCTBUS C pallMOHAJIBHBIMU YMCIAMHU, COYETas YCTHbIE U
MUCHbMEHHBIEC IPUEMBI, BHITIOJIHATH BEIUMCIICHUS C UPPALIMOHATILHBIMHU YUCIIAMH.

HaxoauTh 3HaueHus1 CTENEHEN ¢ 1eJIbIMU [10Ka3aTeasiMU U KOPHEH, BHIYMCIIATh 3HAUECHUS
YHCIIOBBIX BBIPA)XKEHUI.

OKpyrisiTh JEHUCTBUTEIbHBIE YHUCIIA, BBINOJHATH NPUKUAKY pe3yjbTaTa BBIYMCICHHMH,
OLIEHKY YHMCJIOBBIX BBIPAKECHUH.

YpaBHeHus U HepaBeHCTBA

Pemarts nuHelWHBbIE M KBaJIpaTHbIE YpPaBHEHMS, YpPaBHEHUS, CBOJSIIMECS K HHM,
npocTeime ApoOHO-paOHAIbHBIE YPaBHEHHUS.

Pemate cuctembl ABYX JMHEHHBIX YpaBHEHUH € JIByMs MEPEMEHHBIMU M CHCTEMBI JIBYyX
YpaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE ABIIAETCS JIMHEUHBIM.

Pemats TekcToBble 3amaun anreOpanyeckuM CIIOCOOOM C TIOMOIIBIO COCTaBJICHUS
YPaBHEHMsI WIM CUCTEMBI JBYX YPaBHEHHH ¢ IByMs IEPEMEHHBIMU.

[IpoBoauTh MpocTENIINE UCCIEN0BAHNS YPABHEHUH U CUCTEM YPaBHEHMI, B TOM YHCIE C
NpUMEHEHHEM TpadUuecKuX TIpeACTaBIeHUil (yCTaHaBIMBAaTh, MMEET JM YpaBHEHUE WU
CUCTEMa YpaBHEHMUH pellleHus], €ClIi UMEET, TO CKOJIBbKO, U IIpoYee).

Pemate snHelHblE HepaBEeHCTBA, KBaJpaTHblE HEPABEHCTBA, H300pa)kaTb peELICHHUE
HEPABEHCTB HA YMCJIOBOW NPSIMOM, 3aIIUCBHIBATH PELIEHUE C IIOMOIIBIO CHMBOJIOB.

PemaTts cucTreMbl JIMHEMHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKJIOYAIOIIME
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PELICHHE CHUCTEMbl HEPABEHCTB HAa YHMCIOBOW MPSIMOH,
3aIUCBIBATh PEIIEHUE C TOMOIBIO CUMBOJIOB.

Hcnonp30BaTh HepaBEHCTBA NPU PEIICHUH Pa3IMYHBIX 331a4.

DOYyHKUNH

PacnioznaBath (yHKIUMU U3yUeHHBIX BUAOB. [Ioka3pIBaTh CXeMaTHUYECKH PACIIOIOKEHUE HA

KOOPJIMHATHOM TIJIOCKOCTH TpadukoB GyHKIMHA BUga: y = kx, y =kx + b, y = k/x, y = ax2 + bx +
¢, vy =x3,y =% y = |x|, B 3aBUCHMOCTH OT 3HaueHHiI K0>(HUIICHTOB, OICHIBATE CBOICTBA

(byHKIHIA.



Crpouth U M300pakaTh CXeMaTHUECKU TpaUKH KBAaJPAaTUUHBIX (DYHKIMH, OMUCHIBATH
CBOWCTBA KBAIPATUYHBIX (DYHKIIMHA 1O UX TpauKam.

Pacno3naBate  KkBaspathyHylo (QyHKOUIO 10  (opmylie, TPHUBOAWUTH TMPUMEPHI
KBaIPaTUYHBIX (DYHKINH U3 peanbHON KU3HH, GU3UKH, TEOMETPHH.

YucJi0BbIe MOCJIe10BATEIbHOCTH H MPOTrPeCcCHH

Pacnio3naBate apu(METHUECKYI0 M T€OMETPUYECKYIO MPOTPECCHH MPH Pa3HBIX CIOco0ax
3a7aHusl.

BBIMOTHATE BBIYMCIEHHUS C WCIOJB30BaHUEM (OPMYIN N-TO 4ieHa apu(MeTHyeckoll u
reOMETPUUECKOM MPOrpeccuii, CyMMBbI IIEPBBIX N YJICHOB.

N300pakaTh YWIEHBI MOCIEI0BATEILHOCTH TOYKAMHU Ha KOOPIMHATHOM TIOCKOCTH.

Pemrate 3amaun, cBsi3aHHBIE C YHCIOBBIMHU ITOCIIEIOBATEIBLHOCTSIMH, B TOM YHCIIE 3a]a4d
U3 peasibHOM KHU3HH (C HCIIOIb30BAHHEM KaJIbKYJISATOPA, HU(PPOBBIX TEXHOJIOTHHA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
HanMeHOBaAHHE KoaunvecTBo yacos
Ne DJIeKTpPOHHbIe (HU(POBHIE)
n/n PASACIOn M TeM Bcero Komrpoatute o0pa3oBaTe/bHbIE pecypchl
NporpamMMmbl padoTbI
) Yucaa ¥ BRIYUCICHUS. 25 1 bubnuoreka [JOK
PanmonansHbIie yncia https://m.edsoo0.ru/7f415b90
) Anrebpanyeckue 7 1 bubmuoreka [JOK
BBIPOKCHHS https://m.edsoo.ru/7f415b90
3 YpaBHeHus u 20 | bubmuorexa [JOK
HEPaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunats! u 4 | bubnuoreka [JOK
rpaduku. OyHKIUN https://m.edsoo.ru/7f415b690
5 [ToBTOpEHME M 6 1 bubnuorexa [JOK
000011IEHNE https://m.edsoo.ru/7f415b90
OBILEE KOJIMYECTBO 102 5

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

KoanuyecTBO 4acoB

HaumenoBanmue
Ne DJIeKTpPOHHbIe (HU(POBHIE)
pa3iesoB u TeM KonTtposabHbie
n/n Bcero o0pa3oBaTe/bHbIE pecypchl
NMPorpamMmbl padoTbI
1 Hucna v BBIYUCIICHUS. 15 bubmuoreka [JOK
KBanparusie KopHU https://m.edsoo.ru/7f417af8
, gI/IeCJ'I: " BLIqu/IcneHI/I;I. , Butmorexa LIOK
TEIEeHb C LIEIbIM
B https://m.edsoo.ru/7f417af8
nokasaresiem
Anreb
3 HFZ pe arreckie 5 | bu6mmoreka [IOK
BBIPKCHUS.
P Lo https://m.edsoo.ru/7f417af8
KBanpaTHbiii TpEXUIIeH
A
4 HFZ)GKF?H%CKHG 15 | bubnuorexa [JOK
BEI HUSL.
P https://m.edsoo.ru/7f417af8
Anrebpanueckas qpoob
YpaBHeHUd U
5 HEpPABEHCTBA. 15 1 bubnmnoreka [JOK
KBanparHbie https://m.edsoo.ru/7f417af8
ypaBHEHUS
Y
6 H: a;;ee;f]{a: Cucremsl 13 Bubmiorexa LIOK
p L https://m.edsoo.ru/7f417af8
ypaBHEHUU
v
7 H: a;:IeeHHCI/”;;];:I 12 | Brbmrorexa LIOK
P ' https://m.edsoo.ru/7f417af8
Hepagencrtra
2 ®yukiuu. OCHOBHbBIE 5 bubnnorexa [HOK

IIOHATHA

https://m.edsoo.ru/7f417af8



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 OyHkuuu. Yuciaosbie 9 bubnnorexa [JOK
byHKIUN https://m.edsoo.ru/71417af8
10 [ToBTOpEHUE M 6 bubmmoreka [IOK
00o01menue https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO 102

YACOB IIO ITPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KoandyecTBO 4acoB

Ne HaumeHoBaHMe pa3ie/ioB U K DJIeKTPOHHbBIe (HU(POBHIE)
OHTPOJILHBIE
n/m | TeM MPOrpaMMbl Bcero paGoThi o0pa3oBaTebHbIE PeCypPChl
1 Yucna ¥ BEIYUCICHUA. 9 bu6nuoreka [JOK
JleficTBUTEIILHBIE YHCIIa https://m.edsoo.ru/7f419d08
YpaBHEHUS 1 HEPABEHCTBA.
2 Y§aBHeHHﬂ c 0;[50171 14 1 Bubmiorexa LIOK
. https://m.edsoo.ru/7f419d08
nepeMEeHHOMN
3 VYpaBHEHMs U HEPABEHCTBA. 14 | bubnnorexa [JOK
Cucrembl ypaBHEHUN https://m.edsoo.ru/7f419d08
4 YpaBHEHUs U HEPABEHCTBA. 16 1 bu6nuorexa [IOK
HepasencTBa https://m.edsoo.ru/7f419d08
bu6mmorexa [IOK
> Dymkuin 16 ! https://m.edsoo.ru/7f419d08
6 Yucnosbie 15 | bu6mmorexa [IOK
MOCJIE0BATCIIBHOCTH https://m.edsoo.ru/7f419d08
. [ToBTOpenue, 060061IeHNE, 13 | bu6nuoreka [JOK
CHUCTEeMaTH3aIus 3HAaHUI https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB 102 6
I10 ITPOI'PAMME



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

YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOT'O
MPOILIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VYEHUKA

» Anre6Opa, 7 knacc/ Maxkaperaes FO.H., Munatok H.I'., Hemkor K.U. u apyrue; mox
penakiuent TensikoBckoro C.A., AknroHepHoe obmiectBo «M3narensctBo «IIpocBenienney,
2023.

* Anrebpa, 8 kiacc/ Makapsrues FO.H., Munmiok H.I'., Hemukos K.W. u apyrue; non
penakuueit Tenskockoro C.A., AkimonepHoe obmiectBo «M3naTenbcTBo «IIpocBemnieHuey,
2023.

» Anre6pa, 9 xnacc/ MakaperueB FO.H., Munaiok H.I'., Hemkor K.U. u apyrue; mox

penakiueit TensikoBckoro C.A., AknronepHoe obmectBo «M3narensctBo «lIpocBenienuey,
2023.

METOAUYECKHUE MATEPUAJIBI U1 YYUTEJIA

Marematuka. Anredpa: 7—9-e kiacchl: 0a30BbIi yPOBEHB: METOUYECKOE TTOCOOHE K
npeaMeTHoM TuHuK yueOHukoB no ainredope FO. H. Makaperuesa, H. I'. Mungiok, K. U.
HemxoBa u op./ —

2-e n3a., crep. — Mocksa: [Ipocsemenue, 2023.

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bubnmoreka [{OK https://edsoo.ru/
https://uchi.ru/

https://olymp.academtalant.ru/

OI'D—2024: 3ayianus, OTBETHI, penieHns (sdamgia.ru
https://www.yaklass.ru/

MATEPUAJNBHO-TEXHUYECKOE OBECIIEYEHHUE

OcHoBHOE 000py10BaHueE:!

1. Jlocka kiaccHasi U MHTEpaKTUBHAs J0cKa (mporpammuoe obdecneuenue (I10),
MIPOEKTOP, KPEIUICHUs B KOMIUIEKTe )/ nHTepakTuBHas manens (110 B komiuiekTe)/
pesibcoBasi CUCTEMA € KJIACCHOM JOCKOM M MHTepakTUBHOU nanenbto (110 B
KOMILJICKTE)

2. JlokymeHT-Kamepa

(O8]

MHoroQyHKIMOHAIBHOE YCTPONUCTBO

4. Kowmmbtotep yuutens ¢ nepudepueii (JMIEH3MOHHOE IPOrpaMMHOe oOecrieueHne
(ITO), oOpa3oBaTenbHBIi KOHTEHT U CUCTEMA 3aIIUTHI OT BPEIOHOCHON MH(pOpMaLun

5. Tenexxka-xpaHUIUIIE HOYTOYKOB C CUCTEMOM MOI3apSAKU

O06opynoBaHue, IOJIy4EHHOE B paMKaX I'PaHTA [0 OCHAIIEHUIO 0a30BbIX
00111€00pa30BaTENIbHBIX OpraHU3aluii COBPEMEHHBIMU CPEACTBAMU 00YUYEHUS M BOCIIUTAHUS
B LIEJISIX OBBILIEHHSI KauecTBa 001Iero 00pa3oBaHUsl, B TOM YUCIIE YePE3 UCII0JIb30BAHNE
ceTeBoil popMbl peanmu3zau 00pa30BaTEIbHBIX IPOrPaAMM:

I. NnTepaxkruBHas nanens ([10 B komiuiekTe)


https://oge.sdamgia.ru/?Redir=1&ysclid=lxfom5i3tr609932126
https://www.yaklass.ru/

2. PenbcoBas cuctema ¢ KJIIacCHOM JJOCKOUM M MHTepakTUBHOM naHenbio (110 B
KOMILJICKTE)
3. HoyTOyk 1 yueHuka
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