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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OAHMM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHa 0OecreurnBaeT U3yueHHe IPYruxX JUCLHUIUIMH, KaK €CTeCTBEHHO-
HAYy4YHOTO, TaK M TYMaHUTApHOTO IIMKJIOB, €€ OCBOGHHE HEOOXOAMMO I
IPOIOJDKEHHUS 00pa30BaHMsI M B IOBCEIHEBHOM k13HU. Pa3Butne y o0ydaromuxcs
HAYYHBIX NPEACTABICHUA O NPOMCXOXKACHUU M CYHIIHOCTH airedpanydeckux
abcTpakiuii, cnocobe OTpakeHUs MaTeMaTUIeCKOM HAYKOMN SIBIICHUH U MPOILIECCOB
B IPHUPOJIE U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
NIO3HAHUU U B MIPAKTHKE CIIOCOOCTBYET ()OPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHS
Y KQ4eCTB MBIIIICHHS, HEOOXOIUMBIX JUIS aJIalTallid B COBPEMEHHOM LU(POBOM
obOmiectBe. M3ydenune anreOpbl oOecrneuynmBaeT pa3BUTHE YMEHHUS HAOIIOAATh,
CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpPEOyeT KPUTHYHOCTH MBIIUICHUS,
CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHCTBHS U BBIBOABI,
dopmynupoBath yrBepkaeHHs. OcBOeHHE Kypca alreOpbl 00ecieynBaeT pa3BUTHE
JOTMYECKOTO MBIIUICHUS! OOYYaloOIMXCSA: OHU HCIOJB3YIOT J€AyKTUBHBIE U
MHIYKTUBHBIE PACCYXKACHUS, 0000IIEHNEe U KOHKPETH3AIHI0, abCTparupoBaHue u
ananoruto. OOyueHwe  anreOpe  TpeArnonaraeT  3HAYUTEIbHBIH  00BEM
CaMOCTOSITEJIbHOM  JIeSITETbHOCTH OOYYaIOUIMXCS, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3a1a4 SBJsAeTCs peaau3arenl A1eaTeIbHOCTHOTO MPUHLIUIIA 00YYEHHSI.

B crpykType mporpammbel y4eOHOTO Kypca «Ainredpa» Ui OCHOBHOTO
o01mrero oOpa3oBaHMsi OCHOBHOE MECTO 3aHHUMAIOT COJEP>KATEIbHO-METOANUECKHE
auHuK: «Yucaa v BBIYHCICHUSY, «AreOpandeckiue BBIPAKECHUA», «YpaBHEHHS U
HepaBeHCTBa», «DyHkuuu». Kaxkmas W3 3TUX COAEPKATEIHHO-METOIUYECKUX
JWHUAN Pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3YyUCHHS Kypca, B3aMMOACHUCTBYS C
JIPYTUMU €ro JIMHUSMHU. B Xoje u3ydeHuss y4eOHOro Kypca OOyYaromumcst
NPUXOAUTCS JOTMYECKH PACCYXkIaTh, HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIH
S3bIK. B CBSA3M € 3TUM B mporpammy y4deOHOTo Kypca «AnreOpa» BKIIOYEHBI
HEKOTOpPbIE€ OCHOBBI JIOTWKH, TPEACTABICHHbIE BO BCEX OCHOBHBIX pazfenax
MaTeMaTH4eCKOTO 00pa30BaHMS U CIOCOOCTBYIOUIME OBIAJCHUIO 00Y4aIOIIUMHUCS
OCHOB  YHHBEPCAJBHOIO  MaTemMaTthdyeckoro s3bika. ConepikaTeNbHOW U
CTPYKTYPHOI 0COOEHHOCTBIO ydeOHOro Kypca «AnreOpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepkanvie uHUU «YucClia W BBIYUCICHHS» CIYKUT OCHOBOW JIJIst
JTATBHEHIIET0 M3YYCHUsT MAaTeMaTHKH, CIOCOOCTBYET Pa3BHTHIO Y OOYYarOIIUXCS
JOTHYECKOTO MBIIUICHHSI, (JOPMUPOBAHUIO YMEHUS MOJB30BATHCS ATOPHTMAMHU, a
TaKXe MPUOOPETEHUIO TPAKTUICCKIX HABBIKOB, HEOOXOAMMBIX IS TIOBCETHEBHOM
KU3HHU. Pa3BUTHE MOHATHSA O YKCIIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
CBSI3aHO C DANMOHAIBHBIMU ¥ HPPAUOHATBHBIME YHUCIAMH, (HOpPMHUPOBAHUEM
NpPEACTaBICHUNA O JEHCTBUTENIBHOM 4HCJE. 3aBeplICHHE OCBOCHMS YHCIOBOM
JIMHUAU OTHECEHO K cpeiHeMy o0I1eMy 0Opa3oBaHHUIO.

ConeprkaHue ABYX anreOpandeckux JUHUHA — « AlreOpanyecKue BhIPaXKEeHUS»
U «YpaBHEHHS] U HEPABEHCTBA» CHOCOOCTBYET (POPMHUPOBAHUIO Y O0YyYArOIIUXCS



MaTeMaTHYECKOTo amnmapara, HeoOXOJUMOTro HJisl PELIeHUs 3aJad MaTeMAaTUKH,
CMEXHBIX TMPEIMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 0O01Iero o0pa3oBaHUsi y4eOHBI MaTepuan TPYNIUPYETCS BOKPYT
palMOHANBHBIX BhIpaXEHUM. Aredpa JeMOHCTPUPYET 3HAUEHUE MAaTEMAaTHUKH Kak
A3bIKa JJISI TIOCTPOCHMSI MaTEeMaTHYECKUX MOjIeNied, OMHMCAaHHUs MPOLECcCOB U
SBJICHMM peanpHOTO Mupa. B 3agaunm oOyueHust anreOpe BXOIAT TaKKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUICHUSA, HEO0O0XO0AUMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(OPMATHKH, U OBJAJCHUE HaBBIKAMH
JNeAyKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHne CUMBOJIBHBIX (POPM CIIOCOOCTBYET
pa3BUTHIO BOOOpaKEHUs, CHOCOOHOCTEHN K MATEMaTHYECKOMY TBOPUECTBY.

Coneprxanve pyHKIIMOHATBHO-TPa(QUIECKON JIMHUY HAIEICHO Ha TOJIyICHHE
o0Oy4JarmuMucs 3HaHUM 0 (PyHKUMAX Kak BaKHEWIIEH MaTeMaTH4eCKONW MOJenu
JUTSL OTIMCAHUS M UCCIIEIOBAHMS Pa3HOOOPa3HbIX MPOIECCOB U SABJICHUN B MPHUPOJIE
u obmiectBe. M3yueHue martepuana CrnoCOOCTBYET Pa3BUTHIO Yy OO0y4aromIUXCA
YMEHUS UCTIOIh30BaTh PA3JIMYHbIE BBIPA3UTENIbHBIE CPEACTBA SA3bIKA MATEMATUKH —
CJIOBECHbIE, CHMBOJIMYECKUE, TIpaduyecKkue, BHOCUT BKJIaa B (OpPMHpPOBAHUE
MPEACTABICHUM O POJIM MaTEeMAaTUKU B PA3BUTUH LIUBUIN3ALMU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kkiaccax wu3ydaercs Yy4eOHbBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3/elibl COJEp KAHMS:
«Uucna # BBIUKCIEHUS», «ANTeOpanyecKre BBIPAXKEHUS», «YPaBHEHUS U
HEPAaBEHCTBA», « DYHKIIHI.

Ha u3yuenue yyeOHoro xypca «Anre6pa» orsoautcs 306 gacos: B 7 Kiacce
— 102 yaca (3 gaca B Hemeno), B 8 kinacce — 102 ygaca (3 yaca B Heaenro), B 9
kiacce — 102 ygaca (3 yaca B HEZIeII0).



COJEPKXAHUME OBYUYEHUA
7 KJIACC

Yucna v BBIYMCICHUA

Jpobu OOBIKHOBEHHBIE W JECSATHYHbBIC, MEPEX0] OT OJHOM (DOpMBI 3amucu
npobeit k gpyroi. IloHsTHe palMOHAIBLHOTO 4YHUCHa, 3alliCh, CpPaBHEHHE,
yIOPSAOYMBAHUE  PALMOHANBHBIX  4Yuced. Apudmernyeckue JEHUCTBUS C
palMOHAIBHBIMUA YMCIIaMu. Pelenue 3aaad u3 peaJbHOW NPAKTUKW HA 4acTH, Ha
poowu.

CreneHb ¢ HaTypaJdbHBIM IIOKa3aTelieM: ONpeaeseHrne, MpeoOpa3oBaHUe
BBIPQXEHUI HA OCHOBE OIpENeIeHHs], 3auch 00NbINX uncend. [IporeHTsl, 3anuch
IPOLEHTOB B BUJAE ApoOH U ApoOH B BUJAE MPOLEHTOB. TpH OCHOBHBIC 33Ja4H Ha
MPOLIEHTHI, PELLICHHE 33724 U3 PEaJbHON MMPAKTUKH.

[IpuMeHEeHME TPU3HAKOB  JCIMMOCTH, pAa3J0KEHHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4ucjle TMpsMas U oOparHas
MPONOPLHUOHAIBHOCTH.

AsreOpanveckue BbIPAKEHUS

[IepeMeHHBIE, YNCTOBOE 3HAYCHHUE BBIPAKEHUS C IEPEMEHHOMU. JlomycThmbie
3Ha4YEeHUS NepeMeHHbIX. [IpencraBiaenne 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BHJIE
dbopmynbl. Beruucnenus no ¢popmynam. [lpeodbpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHBIC BBIPAKEHHUS, TNpaBUia NPeoOpa3oBaHUs CyMM H
IIPOM3BENIEHUH, MPaBUjIa PACKPBITUS CKOOOK 1 MIPUBEIEHUS TOTOOHBIX CIaraeMbiX.

CBOMiCTBa CTENEHH C HATYPAJIbHBIM IIOKA3aTEIIEM.

OpHounensl 1 MHOrouseHbl. Ctenenp MHOrounaeHa. Cio)keHue, BbIYUTaHuUE,
YMHOXEHHE MHOTOWICHOB. DOpMylbl COKpPAIIEHHOTO YMHOMKEHHS: KBajpaT
CyMMBl W KBajpaT paszHoctu. Popmysia pa3sHOCTH KBaApaTtoB. PaznoxeHue
MHOT'OYJIEHOB HA MHOKHUTEJH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUe, KOpEHb YpaBHEHMs, MpaBuia MpeoOpa3oBaHUsl YpaBHEHUS,
PaBHOCWJIBHOCTh YPaBHEHHUM.

JIuHeHOe ypaBHEHHUE C OJHOM MEPEMEHHOM, YHCIO KOPHEW JIMHEHWHOTO
YpaBHEHUS, pELIEHUE JIMHEWHbIX ypaBHEeHUH. CoCTaBleHHE YpAaBHEHUH IO
YCJIOBHIO 3a7a4u. Permenne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPABHEHUM.

JluneiitHoe ypaBHEHHE C ABYMs MEPEMEHHBIMU U ero rpaduk. Cucrema IByX
JMHEWHBIX YPAaBHEHHMM C JByMs NEpPEMEHHBIMU. PemieHue cucrem ypaBHEHHU
crnocoboM moACTaHOBKH. [Ipumepsl pelieHusi TEKCTOBBIX 3ajad C IOMOIIBIO
CHCTEM YPaBHEHUM.

DyHKIMHA

Koopaunara Touku Ha npsiMoii. UucCnoBbIe TPOMEXKYTKU. PaccTosiHne MexIy
JBYMsI TOUKaMU KOOPAUHATHOM MPSMOM.



[IpsimoyronbHas cuctema koopauHat, ocu Oxu Oy. Abcuucca U opAUHATA
TOYKHU Ha KOOPJAUHATHOM T1ockocTh. [IpumMepsl rpadukoB, 3ajaHHBIX (POpMyIaMHu.
Urenune rpadukoB peanbHbIX 3aBucuMocTed. llonstue ¢ynkuuu. [paduk
byukiuu. CroiictBa dhyukiui. Jlunelinas pyukius, e€ rpaduk. ['padbux QyHkimuu
y = [x|. I'paduueckoe pernieHue TUHEHHBIX YpPaBHEHMH W CHUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KIIACC

Yucnaa v BIYMCICHUSA

KBanpatubiii kopeHp u3 uucia. [lonstue 00 uUpPpaMOHATBLHOM YHUCIIE.
JlecsiTuunble TpUOIMKEHUST HppallMOHANbHBIX yrcen. CBolicTBa apu(MEeTHIECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K MTPE0OPa30BAHUIO YHCIOBBIX BHIPAXKEHUN
Y BBIUHMCJIEHUSM. J|eCTBUTENBHBIE YUCIIA.

Crenens ¢ enpIM oKa3aTeneM U e€ ceorictBa. CTaHIapTHAS 3alKCh YUCIA.

AnreOpanveckue BbIPAKEHUS

KBagpaTHblii  TpEXuieH, pas3joKEHUE KBAJAPATHOIO  TpEXWieHa Ha
MHOHUTEIN.

Anre6pandeckast Jpoob. OCHOBHOE CBOWCTBO alreOpanveckod AapoOwu.
CnoxxeHue, BbIYMTAHUE, YMHOXXEHHE, JeJeHHe anreOpanvyeckux JpoOeH.
PanrionanbHbIe BBIpaXKEHUS U UX MPEOOpPa3OBAHHUE.

YpaBHeHMS U HEpaBeHCTBA

KBanpatHoe ypaBHeHue, ¢(opMmyna KOpHEH KBaJApaTHOIO YpaBHEHHS.
Teopema Buera. Pemenne ypaBHeHMM, CBOASIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Tpocreiimue ApoOHO-palIMOHATIEHBIE YPABHEHUS.

['padmyeckas uHTEpHpeTalys YpaBHEHUN C JBYMsI IEPEMEHHBIMH U CHCTEM
JMHEWHBIX YPAaBHEHHW C JAByMSA IIepeMEHHBIMHU. lIpuMmepsl pemieHus cucreMm
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMH.

Petrenre TeKCTOBBIX 3a7a4 anreOpandeckuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOKWCTBA. HepaBEHCTBO C OHON NEPEMEHHOM.
PaBHOCHIIBHOCT, HEpaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

DyHKIMHA

[Tonsitue @ynkuuu. OOacTh OMNpeAesieHHs] W MHOXKECTBO 3HaYyeHUM
¢ynkun. CrnocoObl 3aaaHust PyHKIIHA.

I'paduk ynkuuu. UYrenue cpoiictB pynkuun mo e€ rpaduky. Ilpumeps
rpadukoB QyHKIMIA, OTpaKAIOIIUX peaTbHbIE MPOIECCHI.

OyHKIMM, OMUCHIBAIOIIME TMPAMYI0O M OOpaTHYIO MPOMNOPLUUOHAIBHBIC
3aBHCHMOCTH, HX rpaduki. OyHkuun y = x2, y = x3, y = Vx, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHEHUM.

9 KIIACC

Yucaa v BLIYUCJICHUSA



PanmonanbHpie 4ncna, UppallMOHAIbHBIE YUCIA, KOHEYHbIE U OECKOHEUHBIE
JeCATUYHBIE ApoOr. MHOXECTBO AEHCTBUTENBHBIX YMCEN, JEHCTBUTEIbHBIE YUCIIA
KaKk OECKOHEUHbIE JeCATUYHbIe IpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
ME¥Kly MHOKECTBOM JI€UCTBUTEIbHBIX YHCENI U KOOPAUHATHOW MPSMOM.

CpaBHEHHME JI€WCTBUTENIbHBIX 4HCEN, apU(PMETUYECKUe JIEUCTBUS C
JNEWCTBUTEIbHBIMU YUCIAMU.

Pa3mepsl OOBEKTOB OKPYKAIOIIEr0 MHUPA, AJUTEIBHOCTh IMPOLECCOB B
OKpY’KaroIlleM MHUDE.

[TpubnmxEéHHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3yJIbTaTOB BEIYUCIICHUN.

YpaBHeHMs U HEPaBeHCTBA

JInnelinoe ypaBHeHUE. Pemenne ypaBHEHUH, CBOAAIIMXCS K JINHEMHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUH, CBOASIIMXCS K KBaJApPaTHBIM.
bukBagpatHoe ypaBHeHue. [IpuMepsl pelieHUus ypaBHEHUN TPEThEU U YETBEPTOMU
CTEIEHEN Pa3JI0KEHUEM Ha MHOKUTEIIN.

Pemienve npoOHO-pallMOHANBHBIX ypaBHEHHU. PelieHue TEKCTOBBIX 3agad
anredpanyeckKuM METOJIOM.

VYpaBHeHue ¢ AByMsI MEPEMEHHBIMU M ero rpaduk. Pemenue cuctem AByX
JIMHEWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU. PellleHne CUCTEM IBYX YPaBHEHUM,
OJIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoil creneHu. I['paduueckas
WHTEPIIPETALNs CUCTEMBl YPABHEHNUN C IBYMsI IEPEMEHHBIMU.

Pemenre TekCTOBBIX 33724 anreOpanvdecKuM CIiocoOoM.

HucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM mHEpeMeHHOU. PemeHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HepaBeHCTBA.
['padmyeckas WHTEpHpeTalds HEPABEHCTB M CHCTEM HEPaBEHCTB C JABYMs
MIEPEMEHHBIMHU.

DyHKIMHA

KBaaparuunas ¢ynkuus, €€ rpaduxk u cBoictBa. [lapabona, KoopauHATHI
BEPIIMHBI 1apadOoJIbl, 0Ch CUMMETPHUH 1apadoJIbI.

I'paduxu Gpyakmmii: y = kx, y=kx + b, y =k/x, y =x3, y = \x, y = [x|u ux
CBOMCTBA.

YucsioBbIE MOC/I€I0BATEILHOCTH U MPOrPecCum

[ToHsiTHE YMCIIOBOI MOCIEAOBATEIBHOCTH. 3aJaHUE IOCIEA0BATEIbHOCTU
pPEeKyppeHTHOM opMyIoil u popMysoi n-ro dieHa.

ApudmeTrnueckass U reoMmerpuueckas mporpeccuu. QopMmyinbl n-ro 4ieHa
apu(pMeTHYECKON U TeOMETPUUECKOI MPOTrPECCHii, CyMMbI TIEPBBIX /UJICHOB.

N300paxeHne 4YI€HOB apU(PMETHUECKON U TEeOMETPUUYECKONW MPOTPECCHA
TOYKaMHU Ha KOOPAWHATHOM IUIOCKOCTH. JIMHEMHBIM W 3KCIMOHEHUHUAIBHBIA POCT.
CoXHbIE NPOLIEHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA <«AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MporpamMmbl y4yeOHOro Kypca
«Anredpa» XapaKTepU3ylOTCs:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHHEM MHTEpeca K IPOLNUIOMY M  HACTOSAIIEMY POCCUHCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHOKEHUSIM  POCCUHCKHX
MAaT€MaTUKOB M POCCUMCKOM MAaTEMaTUYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO 3TUX
JOCTHKEHHM B IPYTHX HayKaX U MPUKIAIHBIX cepax;

2) rpa:kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN I'paKAaHWHA U pealn3aliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHUSA
Pa3INYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp IPaKJaHCKOro oOliecTBa (Hampumep,
BbIOOPBI, ONMPOCHI), TOTOBHOCTBIO K 0OCYXJAECHUIO ATUUECKUX MPOOJIEM, CBSA3aHHBIX
C IIPaKTUYECKUM INPHUMEHEHUEM JOCTIKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JAEATEIBHOCTH YYEHOTIO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYaCcTHE€ B PEUICHWH IPAKTUYECKUX 3a1ad
MAaTeMaTHYECKOW HAIPABIEHHOCTH, OCO3HAaHUEM BaXHOCTH MAaTEMATHYECKOIO
o0Opa3oBaHHsl HA MPOTSKEHUHM BCEW KU3HU IS YCHEHIHOM Mpo¢ecCHOHaIbHON
JESTEIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHAMBUAYATbHON TPACKTOPHH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) acTeTH4ecKOe BOCIIUTAHME:

CHOCOOHOCTBIO K OSMOILMOHAJIbHOMY M  O3CTETHYECKOMY BOCHPHUSATHIO
MaTeEMaTHYECKUX OOBEKTOB, 3a/]ay, PELICHUM, PacCyX ACHUHA, YMEHHIO BUJAETH
MaTEeMaTU4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NNO3HAHMA:

OpPHUEHTAallME B JIEATEIBHOCTM HA COBPEMEHHYIO CHUCTEMY HAay4YHBIX
IPECTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKa, MPUPOJbI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAyKd Kak cQepbl YeloBEYEeCKOU
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTHA U 3HAYUMOCTU JUISl Pa3BUTHUS LMBHIIM3ALMH,
OBJIAJICHUEM SI3BIKOM MATEMaTHKW U MAaTEMAaTHYE€CKOW KyJIbTYpPOH Kak CpelCTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM MPOCTEUIIMMH HaBbIKAMHU HCCIEI0BATEIbCKON
NEeSATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (popMHpPOBaHHE KYJILTYPHI 310POBbS H
IMOLMOHAJIBHOI0 0/1aroNoJyYus:

TOTOBHOCTBIO IIPUMEHATH MAaTEMaTUYECKUE 3HAHMS B HHTEpPECAX CBOETO
30pOBbsl, BEAEHUA  370poBoro oOpa3a JKM3HM  (340pOBOE  IHUTAHUE,



cOQTaHCHPOBAHHBIN PEXUM 3aHATHH © OTAbIXa, peryispHas (undeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBblKa pedIEKCHU, MPU3HAHUEM CBOETO
MpaBa Ha OIMOKY M TaKOTO e IpaBa JIPyroro 4yeaoBeKa;

7) 3K0JI0THYecKOe BOCIIMTAHUE:

OpHUEHTAIME HAa TPUMEHEHUE MAaTeMaTUUYEeCKUX 3HAHUM IS PEUICHUs 3a1ad
B 00JIaCTH COXPAHHOCTH OKPYXaloIIell cpeapl, IJIaHUPOBAHUS TOCTYIKOB U
OLICHKA HMX BO3MOXXHBIX TOCJIEACTBUN [Ji OKPYXKAIOWIEH Cpeabl, OCO3HAHUEM
I00ATBHOTO XapaKTepa dKOJIOTHIECKUX MPOOJIeM U TIyTeH UX PEIICHNUS,

8) ajanranusa K U3MEHAWINMMCSH YCJOBHAM COLMAJBLHON U NMPHUPOAHOU
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSAM B YCIOBHUAX HEONMPEACIEHHOCTH, IMOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 NMPAKTHYECKYIO NEATEIBbHOCTh, B TOM YHUCJIIE
YMEHUE YUYUTHCA Yy APYTHX JIOJEH, MPUOOpEeTaTh B COBMECTHOU IEATEIHLHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIUH U3 OIbITA IPYTHUX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHWUH, B TOM YHCIE
dbopMyIUpoBaTh WU, MOHITHUS, TUIIOTE3bI 00 OOBEKTAX U SIBJICHUSX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IIIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBbI30B, TPEOYIOUIUNA KOHTPMEP, KOPPEKTUPOBATH
MpUHUMAEMbIE PEIICHUS W JCHCTBUA, (OPMYIMpPOBATh W OICHUBATh PUCKH U
NOCNEACTBUS, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornyeckue JeicTBHA:

® BBIABJIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKU MATEMaTUYECKUX
OOBEKTOB, MOHATUMN, OTHOLIEHUH MEXIy MOHATUAMHU, (HOPMYJIUPOBATH
ONpezeNeHusl IOHATHM, YCTaHaBIMBATb CYUIECTBEHHBIH  IPU3HAK
KJIacCU(pUKALMU, OCHOBAHMUA IJii OOOOIIEHHS W CpPAaBHEHUS, KPUTEPHUH
IPOBOAMMOIO aHAIIN3A;

® BOCHOpUHUMATH, (OPMYIUPOBATb U  NPEOOPA3OBBIBATH  CYXKIACHUS:
yTBEpJUTENbHbIE W OTpULIATEIbHbIC, €IUHHYHBIC, YacTHBIE M OOIIueE,
YCIIOBHBIE;

® BBIABIATH  MAaTEMaTHYECKHUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
OpoTUBOpeuMss B (akTax, AAHHBIX, HAOMIOACHMUSIX M YTBEPXKICHUSX,
npeqiaraTb  KpUTEpUU s BBISIBICHHUS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEYMH;

® JenaTh BBIBOJABI C MCIOJb30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
MHAYKTUBHBIX YMO3AKIIOUCHUH, yMO3aK/IIOUEHUH M0 aHAJIOTUH;

e pa3dupaTh I0Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPXKIEHUH (IIPSIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXHbBIE JJOKa3aTEeJIbCTBA



MaTeMaTH4ecKknx (hakToB, BHICTpAWBaTh APTYMEHTAIWIO, IPUBOIUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBHIOMpATh CIOCOO pelieHuss y4eOHOM 3amaun (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIICHHs, BBIOMpAaTh Hauboiee MOAXOAAIMUNA C Y4ETOM
CaMOCTOSITEIIEHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBbIe uccieaoBaTe/ILCKHeE JeCTBUA:

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh BOIMPOCH], (UKCHUPYIOLIME MPOTUBOPEUUE, MPOdIEMY,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JlaHHOe, (HOpPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIHI0, MHEHHE,

NPOBOJANUTH IO CaMOCTOSITEIPHO COCTABICHHOMY IUJIaHY HECIIOXKHBIN
OKCMIEPUMEHT,  HEOOJbIIOE  WCCIEAOBaHWE IO  YCTaHOBIICHHUIO
OCOOCHHOCTEH MaTeMaTHUeCKOTO OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO pE3yIbTaTam
NPOBEAEHHOTO HAOMIONEHUS, UCCIEIOBAHMsS, OLEHUBATh JOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000ICHU;

IIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TAKXKE BBIIBUTATH
MIPEJIMOJIOKEHUS O €TO PA3BUTUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBIIATh HEJOCTATOYHOCTh M HM30BITOYHOCTH HH(pOpMAIUM, ITaHHBIX,
HEOOXOMMBIX JIJISI PEIICHHS 3a1a4H;

BBIOWpPATh, AHAIM3UPOBATh, CHUCTEMATH3UPOBATh WU WHTEPIPETUPOBATH
UHOOPMAITUIO PA3TUYHBIX BUIOB U (OPM IPEACTABICHHUS;

BBIOMpATh (GOpMY TMpEACTaBICHUS WHPOPMaMU € HWILIIOCTPUPOBATH
peraeMbie 3aJladyd  CXeMaMH, JuarpaMMaMH, WHOW rpadukod u HX
KOMOUHAIUSIMU,

OIICHUBATh HAA&KHOCTh HMH(POpPMAIUK TIO KPUTEPUSIM, TMPEIIOKEHHBIM
yauTeseM uin chOpMYITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC YUeOHbIe N1eiCTBHA:

BOCIIPUHUMATh M (POPMYJIHPOBATH CYXJIEHHS B COOTBETCTBUU C
YCIIOBUSIMHU U 1EJIIMH OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pEHHsSI B YCTHBIX U MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO
XOJly peuIeHus 3a/1a4yi, KOMMEHTUPOBATh MOJYyUYE€HHbIN pe3yJIbTaT;

B X0J1¢ 00CY>KJIE€HUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
npo0JieMbl, penraeMoi 3a/1a4uu, BbICKa3bIBaTh UJIEH, HAIICJIEHHBIE HA TIOUCK
pEelIeHUs, COIMOCTaBISITh CBOU CYXIEHUS C CYXKICHUSIMU JIPYTHX
YYaCTHUKOB JHayiora, oOHAapYXUBaTh PAa3IUYUe€ M CXOACTBO MO3UIMI, B
KOPPEKTHOU popMme hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTABIATh  pPE3yJbTaThl  pElIeHHus]  3aJayd,  JIKCIEPUMEHTA,
UCCJIEIOBAHMS,  NPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (popmar
BBICTYIUICHHUS C YYETOM 3a/1ay IPE3EHTAIMU U OCOOEHHOCTEN ayIuTOpUN;



NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOH
WHANBUAYIbHONH palbOThl TpU pPEIICHWH YYeOHBIX MaTeMaTHYECKUX
3anad;

NPUHUMATH 1€JIb COBMECTHOU ACSATENbHOCTH, TUTAHUPOBATh OPTaHU3AIUIO
COBMECTHON pabOThI, pacmpenensaTh BUIbI padOT, JIOTOBapHUBATHCS,
0o0CcyXmIaTh TpoIecc U pe3ynbTaT paboThl, 000011aTh MHEHUS HECKOIBKUX
JIIOICH;

y4acTBOBaTh B TpYNIOBBIX ¢opMax paboTel (oOcyxaeHus, OOMeH
MHEHUSIMH, MO3TOBBIC IITYPMBl U JPYTUE), BBIMOJHATH CBOI 4YacTh
paboThI U KOOPIAUHUPOBATH CBOM JIEHCTBUS C APYTMMHU WICHAMH KOMaH/IbI,
OIICHUBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMYyJIMPOBAHHBIM YYaCTHHKAMH B3aUMO/ICHCTBUSI.

PeryasiTuBHbIE YHHBepcaJlbHbIe YyueOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH, aITOPUTM PELICHMS 3aJaud (WA €ro
4acTh), BHIOMpATh CHOCOO pelIeHHs] C y4ETOM HMEIOIIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BApUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOPMAIIHUH.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHbIN HHTEIJIEKT:

BJIAJE€Th CHOCO0AMU  CaMONPOBEPKH, CAMOKOHTpOJISI Mpolecca |
pe3yJibTaTa peleHnsl MaTEMATHYECKOM 3a/1a4H;

OPEABUAECTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IpU PEUICHUH
3a/layd, BHOCHTb KOPPEKTUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENECTB, HAMIEHHBIX OLINOOK, BBISIBICHHBIX TPYAHOCTEH;
OLICHMBATh COOTBETCTBHE PE3YJbTAaTa AEATEIBHOCTH MOCTABICHHOW LEIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTHXKEHUS WU HEJIOCTHXKEHUS 11EJIH,
HAXOJUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy oOyuenus B 7 KJjacce OOYYArONIMICS TOJYYHUT CICTYIOIIHE
PEIMETHBIC PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

BreimonHsaTh, coueTass yCTHBIE W TUCHMEHHBIE TPHUEMBI, apu(PMETUUECKUE
JIEUCTBUS C PAIMOHATLHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YUCIIOBBIX BBIPAKEHHM, MPUMEHSITh pa3HOOOpa3HbIe
CrocoObl U MPUEMBI BBIUUCICHUS 3HAYEHUN NPOOHBIX BBIPAXKEHUM, COAEpHKAIINX
OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH.

[lepexoauTh OT 0AHON (HOPMBI 3amMKUCH yucen K Apyroi (mpeoOpa3oBbIBATh
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECCATHYHYIO, B
YaCTHOCTHU B O€CKOHEYHYIO JACCATUYHYIO IPOOB).

CpaBHUBaTh U YIIOPSIIOYMBATH PAIIMOHAJIBHBIE YHCTIA.

OKpyrasTh YKcIIa.



BrInosHATE NPUKUAKY U OLIEHKY PE3YyJIbTaTa BEIYUCICHUN, OLIEHKY 3HAYEHUN
YUCJIOBBIX BBIPAXKECHUW. BBINOIHATE ACHCTBUS CO CTENEHSMHU C HATYpajJbHBIMHU
MOKA3aTEISIMH.

[IpuMeHATP  NpU3HAKK  ACIUMOCTH,  Pa3j0KEHUE HAa  MHOXKHUTEIH
HaTypaJbHBIX YUCEIL.

Pemate mpakTHKO-OpUEHTHUPOBAHHBIE 3a/1a4d, CBS3aHHBIE C OTHOILLICHHEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEIUYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pEe3yabTaThl PELICHMs 3a4ad ¢ y4€TOM OTPAaHMYEHMM, CBSI3AHHBIX CO CBOMCTBAMH
paccMaTpUBAEMbIX 0OBEKTOB.

AJireOpanyeckue BbIpaKeHUs

Hcnonp3oBaTh anredpanyecKyr0 TEPMHUHOJIOTHIO M CUMBOJIUKY, IPUMEHSTH
e€ B Ipoliecce OCBOEHUS yueOHOro MaTepuara.

Haxomute 3HaueHHs: OyKBEHHBIX BBIPQKCHHMH TNPHU 3aJaHHBIX 3HAYEHUSX
MIEPEMEHHBIX.

Beimonnsate  mpeoOpa3oBaHus — LIEJIOTO  BBIPAXKEHHSI B MHOTOWIEH
MPUBEIACHUEM TTOJIOOHBIX CIAra€MbIX, PACKPHITUEM CKOOOK.

BpINoOMHATE yMHOXXEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOIOYJIEHAa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CYMMBbI U KBaJipaTa pa3HOCTH.

OcCyIecTBIATh Pa3J]0)KEHUE MHOTOWICHOB HA MHOXHTENIM C IOMOULIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXHTEIN, TPYNIUPOBKU  CJIaraeMblX,
IpUMEHEHHUs (HOPMYI COKPAIIEHHOTO YMHOKEHUSI.

[TpumensTh mpeoOpa3zoBaHUsI MHOTOUJICHOB ISl PEIICHUS PA3IMYHBIX 3a71a
13 MaTEMATHUKHU, CMEKHBIX IIPEAMETOB, U3 PEAIbHOU ITPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypPaJdbHBIMU ITOKA3aTEISAMM IS
npeoOpa30BaHUs BEIPAKECHUH.

YpaBHeHMs U HEpaBeHCTBA

Pemare nuHEHHBIE ypaBHEHUsS C OJHOM IEPEMEHHOW, NMPUMEHSSA MpaBuUia
Nepexo/ia OT UCXOAHOTO YPABHEHUS K PAaBHOCWIBHOMY eMmy. [IpoBepATs, ABIseTCA
JIM YUCJIO0 KOPHEM YpaBHEHHUS.

[TpumensTh rpaduyeckre METOIbI IPU PEIICHUH JIMHEUHBIX YpaBHEHUHN U UX
CHCTEM.

[TonOupaTe npuMepbl Map YUCEN, SABISIOUIMXCS PEHICHHUEM JUHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpadUK JIHUHEHMHOTO ypaBHEHHUS C
JIBYyMsI TIEPEMEHHBIMH, IMOJIB3YACh TpaduKOM, MPUBOAUTH MPUMEPHl PELICHUS
YPaBHEHUSL.

Pemars cucremel AByX TMHENHBIX YPABHEHHUU C IBYMs IIEPEMEHHBIMU, B TOM
gucle rpaduyecKy.

CocTaBnsATh M pellaTh JIMHEWHOE YPaBHEHHWE WIA CHUCTEMY JIMHEHHBIX
YPaBHEHUI IO YCJIOBHUIO 3aJadyd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y MOJyYEHHBIN pe3yJIbTarT.

DyHKIMHA



N300pakath Ha KOOPAMHATHON MPSMON TOYKH, COOTBETCTBYIOIINE 33 IaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMCHIBATh YUCIOBBIE IPOMEXKYTKHU Ha
anre0panyecKoM s3bIKe.

OTMeuaTh B KOOPJAMHATHOW IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpPJAWHATAM,
CTpOUTH Tpaduku IUHEHHBIX QPyHKIMA. CTpouTh rpaduk GyHKINH Yy = [X|.

OnuceiBaTh C TMOMONIbIO (YHKIMA HW3BECTHBIE 3aBUCHMOCTH MEXIY
BEJINYMHAMU: CKOPOCTb, BPEMs, PACCTOSIHUE, II€HAa, KOJUYECTBO, CTOUMOCTb,
IPOU3BOJUTENLHOCTD, BpEMS, 00bEM pabOTHI.

Haxoauth 3HaueHne GyHKIIMU MO 3HAYCHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuii cnocod MpeACTaBICHUA M aHAIW3a HMHPOpPMAIUH,
U3BJIEKATh U MHTEPIPETUPOBATh HHPOPMAIUIO U3 TPA(UKOB pealbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoHiy oOyuenus B 8 Kkjacce OOyYarOMIMICS TOJYYHT CICTYIOIIHE
MPEAMETHBIE PE3YIBTATHI:

Yucna v BBIYMCICHUA

Hcnonp30BaTh HaydajdbHBIE MPEICTABICHUS O MHOXECTBE JIEUCTBUTEIBHBIX
YUCeN JUIsl CPABHEHMSI, OKPYTJICHUSI U BBIUMCIECHUMN, N300pakaTh JAEHUCTBUTEIbHBIC
4yycia TOYKaMU Ha KOOPAWHATHOW MPSAMOM.

[IpumeHsATh TOHSATHE apU(METUYECKOrOo KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHM, UCIOJB3Ys MpPU HEOOXOJUMOCTH KaJIbKYJSTOP, BBIMNOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COAEPKAIIUMX KBaApaTHbIE KOPHU, HCIIONb3YS
CBOWCTBA KOPHEN.

Hcnonp30BaTh 3amucu OONBIIMX U MajbIX YHCEN C MOMOIIBIO JIECATUYHBIX
npobeit u creneHei uncna 10.

Aure0panyecKue BbIPpaKeHUs

[IpuMeHATP TOHATHE CTENEHUM C LENbIM  IIOKAa3aTeJIeM, BBINOJIHATH
npeoOpa3oBaHus BbIPAXKEHUH, COJEPKAIIUX CTEIIEHH C LIEJIBIM MOKa3aTeIeM.

BhINoAHATE TOXIECTBEHHBIE NMPEOOpPa30BaHUS PAlMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACUCTBUIN HaJ MHOTOUJIEHAMH U alre0pandyecKuMu ApoOsiMu.

PacknanpiBaTh KBaIpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[TpumensTh npeodpa3oBaHus BHIPAXKEHUM I pelIeHus] pa3IMyHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pemare yMHEMHBIE, KBaJpAaTHBIE YPABHEHHS W PAllMOHAIBHBIE YPaBHEHMS,
CBOJAIIIMECS K HUM, CUCTEMBI IByX YPABHEHHUU C IBYMS IIEPEMEHHBIMM.

[IpoBOAUTE MPOCTENIINE UCCIIETOBAHUSA YPABHEHUM U CUCTEM YPaBHEHUU, B
TOM YHCII€ C TPUMEHEHUEM TpadUuecKUX MpPeCTaBICHUN (yCTaHABINBATH, UMEET
JY YPaBHEHUE WIM CHCTEMA YPAaBHEHUMN PELICHUS, €CIIM MMEET, TO CKOJIBKO, U
npouee).

[lepexoauTh OT ciOBeCHON (HOPMYIMPOBKU 3ajaud K €& anreOpanyecKoiu
MOJENN C IIOMOUIIBIO COCTABJIEHUA YPABHEHUS WA CHUCTEMBl YpPaBHEHHIA,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 33124 MOJIYYEHHBIN PE3YIbTAT.



[IpuMeHSATh CBOMCTBAa YMCIOBBIX HEPABEHCTB I CPAaBHEHUSA, OLICHKH,
pelaTh JIMHEWHbIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M UX CUCTEMBI, JaBaTh
rpauyueckyo WUIIOCTPALIMI0 MHOXKECTBA PEIICHUNA HEpPAaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DyHKIMHA

[ToHumMaTh W KCNONB30BATh (PYHKIIMOHAJILHBIE MOHSTHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHME O00O03HAYEHUS), ONpPENENsATh 3HAYeHUE (PYHKIUU IO 3HAYEHUIO
apryMeHTa, OIpeIesTh CBOMCTBA (YHKIUU MO €€ rpaduKy.

CtpouTts rpaduKu AMeMEeHTapHBIX (PYHKINN BUA:

y =kix, y =x2, y = x3,y = [x|, y = VX, OIHUCBIBAaTb CBOHCTBA YHCIOBOI
dbyakmn o e€ rpaduky.

K xoHiy oOyuenus B 9 kjacce OOyYarOMIMICS TOJYYHT CICTYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Yucna v BBIYMCICHUA

CpaBHUBATH U YNIOPSA0YMBATH PALIMOHAIBHBIE U HPPALIMOHAIbHBIC YUCJIA.

Boinonusate  apudmMervyueckue ACUCTBUS C pallMOHAIBHBIMH  YHCIIAMH,
coyeTass YCTHbIE U IIMCbMEHHBIE MPHUEMBI, BBINOJHATh BBIYUCICHUS C
UppalMOHAIbHBIMU YUCIAMU.

HaxoauTe 3HaueHUss CTENEHEW C LEJNbIMA TOKa3aTelsiMAd M KOPHEH,
BBIYUCIISATh 3HAYEHUS YNCIIOBBIX BBIPAKECHUM.

OKpyrJisiTh  IEUCTBUTEIBHBIC YHWCJA, BBINOJHATh MPUKUAKY pe3yJbTara
BBIUHCIICHUN, OLICHKY YMCJIOBBIX BBIPAXKEHUU.

YpaBHeHMs U HEpaBeHCTBA

Pemate nuHEiHBIE W KBaJpaTHbIE YPAaBHEHMS, YPaBHEHHUs, CBOISALIUECS K
HUM, NIPOCTEUIINE TPOOHO-pAIMOHATIbBHBIE YPABHEHHUS.

Pemare cucrempl AByX JIMHEMHBIX YPaBHEHHW C JIBYMsI IIEPEMEHHBIMU M
CHUCTEMBI JIBYX YPaBHEHHUI, B KOTOPBIX OJIHO YPABHEHUE HE SIBIISECTCS JINHEHHBIM.

Pemate TekcTOBBIE 3alayu  anreOpamdecKUM CHOCOOOM €  MOMOUIBIO
COCTaBJICHHS YPABHEHUS WJIA CUCTEMBI IByX YPABHEHUH C IBYMs IEPEMEHHBIMU.

[IpoBOAWTH MPOCTEUILINE UCCIICNOBAHUSA YPABHEHUN U CUCTEM yYpPaBHCHHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpecTaBieHuid (YyCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WJIM CHCTEMA YPABHEHUW PEIICHUS, €CIM HUMEET, TO CKOJBKO, W
npouee).

Pemars nuHeliHbIe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxaTh
pElIeHNEe HEPABEHCTB HA YHMCIOBOM MPSMOi, 3alMCHIBATh PEIICHHE C MOMOUIBIO
CUMBOJIOB.

Pemate  cucTemMbl  JIMHEHHBIX  HEPAaBEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOLINE KBAJpaTHOE HEPaBEHCTBO, U300paxaTh pEIICHHE CHUCTEMBI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOi1, 3aIUCHIBATh PELIEHNE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEUIEHUHN PA3JIMYHBIX 3a]1a4.

DyHKIMHA

Pacno3naBath (yHKIIMM W3y4deHHBIX BHUAOB. [loKa3bIBaTh CXEeMaTUYECKU
pacnoyiokeHue Ha KOOPAMHATHOW MIIOCKOCTH IpadukoB GyHKIMM BUAA: y = kx, y



=kx+b y=kixy=ax2 +bx +c¢ y=x3, y=1x y = |x|, B 3aBECHMOCTH OT
3Ha4YeHUH KO3(PPUIIMEHTOB, ONMUCHIBATH CBOMCTBA (PYHKIUH.

Crpouth U n300pakaTb CXxeMaTUYEeCKH rpaduKu KBaJApPATUYHBIX (PYHKIUH,
OMUCHIBATh CBOMCTBA KBAJIPATUUHBIX (PYHKIIUN MO UX IpaduKam.

Pacno3naBaTh KBaapaTUyHyr0 (QYHKIMIO 1O (popmylie, MIPUBOAUTH MPUMEPDI
KBaIPaTUYHBIX (DYHKIMHN U3 peaibHOM XKU3HU, (PU3UKH, TEOMETPUHU.

YucsioBble MOCIEA0BATEILHOCTH H IPOTPeCCH U

PacrioznaBate apuMeTHYECKyl0 U TEOMETPUUYECKYIO TMPOTPECCHH MpPH
pa3HBIX CIIOCO0aX 3a/1aHMUs.

BoInonHAT,  BBIYMCIEHUS C  HCIOJb30BaHHEM (QOpMYyaT 1nN-ro 4jeHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOTrpecCrii, CyMMBI IIEPBBIX N YJIECHOB.

N300paxaTh WIEHBI MOCIEIO0BAaTEIbHOCTY TOYKAMH Ha KOOPAMHATHOM
TUIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIE C YKMCIOBBIMHU IOCIEAOBATEILHOCTSIMU, B TOM
YHCIIE 3a/1a4d U3 PEAIbHOM JKU3HU (C MCIIOJIb30BAHUEM KAJIbKYJISATOPA, HU(POBBIX
TEXHOJIOTUH).



BocnurarenbHblii KOMIIOHEeHT (M3 padoueii nporpammbl KOI'OBY
«JInneit r.MajambLKa»)
Peanuzanuss ~ BOCOMTATENbHOIO  MOTEHIMANa  ypoKOB  (ypOuyHOMU

JESITEIbHOCTH, ayJWTOPHBIX 3aHATUA B paMKaX MaKCHMAaJbHO JIOMYCTUMOM
yuyeOHOIl Harpysku) MOXKET MpeaycMaTpuBaTh (YKa3bIBAlOTCS KOHKPETHBIE
NO3MIIMHU, UMEIOLIecs B 00pa30BaTEIbHON OpraHU3alliy WU 3alJIaHUPOBAHHBIE):

BBIOOpP METO/OB, METOJIUK, TEXHOJIOTUH, OKAa3bIBAIOUINX BOCHHUTATEIHHOE
BO3/ICHICTBUE HA JIMYHOCTh B COOTBETCTBHU C BOCIUTATEIBHBIM UI€AJIOM, IEJIBIO U
3aJjayaMd BOCIHMTAHUS, LEJNEBBIMH OpPUEHTHUPAMU PpE3ylbTaTOB BOCIUTAHUS;
peanu3auio NpUOPUTETa BOCIUTAHUS B Y4eOHOW AESITEIbHOCTH;

NpuBJeUYEHHE BHUMAaHHUS OOydYaloOUIMXCS K IIEHHOCTHOMY  acCIeKTy
U3y4aeMbIX Ha YypOKax TMpEAMETOB, SBICHUN H COOBITUH, HHUIIMUPOBAHHE
00CyX/IeHUH, BBICKa3bIBAHUN CBOETO MHEHMS, BBIPAOOTKH CBOErO JMYHOCTHOTO
OTHOIIEHUSI K U3Y4aeMbIM COOBITHSIM, SIBIICHHSIM, JIUIIAM;

MPUMEHEHNE NHTEPAKTUBHBIX (POPM yueOHOM pabOThI - UHTEIEKTYaIbHbIX,
CTUMYJIMPYIOIIMX TO3HABATEIbHYI0 MOTHBAIIMIO, UTPOBBIX METOIMK, TUCKYCCHUH,
JAIONINX BO3MOXKHOCTb MPUOOPECTH OMBIT BEACHUS KOHCTPYKTHUBHOTO JHAJIOTA;
IPYIIOBON pabOThI, KOTOPAsk yYUT CTPOUTH OTHOLICHUS U IEUCTBOBATH B KOMAH/IE,
CHOCOOCTBYET Pa3BUTHIO KPUTUYECKOTO MBIIIICHUS;

noOyxJeHue oOydaroluxcsi COoONI0AaTh HOPMBI TOBENEHUs, MpaBHIIa
OOIIIEHHUs CO CBEPCTHUKAMHU U TIeJarOrnYecKUMH pabOTHUKAaMH, COOTBETCTBYIOIIHE
yKJIaay oO0meo0pa3oBaTeIbHOM OpTaHW3aIlid, YCTAHOBICHUE W  TMOJICPKKY
T00poXKeIaTeIbHON aTMOC]ephl;

OpraHU3allMl0 HACTaBHUYECTBA MOTHBHUPOBAHHBIX U JPYIUPOBAHHBIX
o0y4aromuxcsi HaJl HEYCIEeBAIOIIUMH OJTHOKIACCHUKAMH, B TOM YHUCJIE C OCOOBIMU
0o0pa3oBaTeNbHBIMA ~ MOTPEOHOCTSAMH, JAIOLIET0  OOYYalomUMCS  COLUAIIBHO
3HaYUMBIN OTIBIT COTPYAHUYECTBA U B3aUMHOM IMOMOIIH;

MHUIUUPOBAHUE U  TOJICPKKY  HCCIEIOBATEIBCKONH  AESITENbHOCTU
00yyYaromuxcsi, IIaHUuPOBaHKUE U BBITIOJIHEHUE MHIMBUAYaIbHBIX u

T'PYIIIOBBIX IIPOCKTOB BOCHHUTATEIbHOMN HaIpaBJICHHOCTH.
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YAEHUKA

Marematuka. Anre6pa: 7-i kiacc: 6a30BbIM YpOBEHb: YueOHUK; 15-¢ u3ganue,
nepepadboranHoe, 7 kimace/ MakaperaeB FO.H., Munmtok H.I'., Hemkos K.U. u
np.; mox penakmnueit TensikoBckoro C.A., AKIIMOHEPHOE 00IIECTBO
«M3narensctBO «IIpocBemenue

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Marematuka. Anre6pa: 7-i kiacc: 6a30BbIM YpOBEHb: YueOHUK; 15-¢ u3ganue,
nepepaboranHoe, 7 kinacc/ Makaperues F0.H., Munatok H.I'., Hemmkos K.1. u
ap.; nona penakiuei TensikoBckoro C.A., AKITMOHEPHOE OOIIECTBO
«M3parensctBO «IIpocBenienne»






