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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISeTCS OJHMM U3 ONOPHBIX KypCOB OCHOBHOTO OOIIEro
o0pa3oBaHMs: OHAa 00ECTIEYUBACT U3YUCHUE IPYTHX TUCIUIUINH, KaK €CTECTBEHHO-
HAy4yHOro, TaK W TyMaHUTApHOTO LMUKIOB, €€ OCBOEHHE HEOOXOAUMO s
IPOAOJIKEHUST 00pa30BaHus U B IOBCEIHEBHOM kMU3HU. PazButne y oOydaromuxcs
HAYYHBIX TIPEJCTABICHUH O TMPOUCXONKACHUH W CYIIHOCTH alreOpandecKux
abcTpakiMii, cnoco0e OTPAKEHHUsI MATEMAaTUYECKON HayKOM SIBJIEHUM U MPOIIECCOB
B NpUPOJE U OOIIECTBE, POJIM MATEMaTHUYECKOIO MOEIMPOBAHUA B HAay4YHOM
MO3HAHUU U B IPAKTUKE CIOCOOCTBYET (POPMHUPOBAHHUIO HAYUYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOAUMBIX IJI aJanTalldid B COBPEMEHHOM LU(POBOM
obmiectBe. M3ydenue anredOpbl oOecreynMBaeT pa3BUTHE YMEHHS HaOII0aTh,
CpaBHMBATh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaTb CBOU JECHCTBUSL M BBIBOJBI,
dbopmynupoBath yTBepkAeHH. OcBOEHUE Kypca aaredpbl 00ecreurnBaeT pa3BUTHe
JIOTHYECKOTO MBIIUICHUST OOYyYarolIMXCS: OHM HCHOJB3YIOT JCIyKTUBHBIE U
WHJYKTUBHBIE PacCyKJIeHUs, 0000IIeHNe U KOHKPETU3aINIo, a0CTparupoBaHue u
aHasiornto.  OOydeHue  anrebpe  mpeAnojaraeT  3HAUUTENbHBIE  00BEM
CaMOCTOSITENIHOW  JIEATENHHOCTH OOYYaloOUIMXCs, IMOITOMY CaMOCTOSTEIbHOE
peleHue 3aa4 ABISETCS peann3alieil 1esITeIbHOCTHOTO MPUHIINIA 00yYeHHUS.

B crpykrype mporpammbl ydyeOHOro kKypca «Airedpa» s OCHOBHOTO
o01miero o0pa3oBaHUs OCHOBHOE MECTO 3aHHMAIOT COAEPKATEIbHO-METOINYECKHUE
auHuA: «Yucaa v BRIYHCICHUSNY, «ANreOpandeckie BhIPAKCHUS», «YPaBHEHHS H
HepaBeHCTBa», «DyHkium». Kaxgas w3 »THX coaep)kareabHO-METOIUYECKIX
JMHUH pa3BUBAECTCS Ha NPOTSHKEHUU TPEX JIET U3YUYEHUS Kypca, B3aUMOJECHCTBYS €
ApPyTMMH €ro JHMHUAMU. B Xone wusydeHus y4yeOHOro Kypca oOydaromuMmcs
MPUXOJUTCS JIOTHYECKH PACCYyKIaTh, MCIONB30BATh TEOPETUKO-MHOKECTBEHHBIN
sa3bIK. B CBSI3M ¢ 3TUM B mporpaMMmy y4deOHOTO Kypca «Anredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTUKM, MPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3lenax
MaTEMAaTUYECKOr0 00pa30BaHUs U CIIOCOOCTBYIOIIME OBJIAJICHUIO O0YUYaIOIUMUCS
OCHOB  YHUBEPCAIBHOTO MaTeMaTHuecKkoro s3eika. CopepxaTenpHOM U
CTPYKTYpHOM OCOOEHHOCTBIO y4eOHOTro Kypca «AnreOpa» SBISIETCA €ro
VHTETPUPOBAHHBIA XapaAKTED.

Conmepxxanue nMHMH «Yucia M BBIYMCICHUS» CIYXUT OCHOBOM st
JaTbHEHIIIET0 U3YYCHHs] MaTeMaTHUKU, CIIOCOOCTBYET Pa3BUTHUIO Y O0YyYarOIINXCS
JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMu, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JIsi IOBCEHEBHON
KU3HU. Pa3BUTHE MOHATUSA O YUCIIE HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
CBSI3aHO C PAlMOHAIBHBIMH WM HMPPANMOHAIBHBIMU YHCIaMH, (OPMHUPOBAHHUEM



MPEJICTABICHUN O JEUCTBUTEILHOM YHCIE. 3aBEPIICHHUE OCBOCHHUS YHCIIOBOU
JIMHUU OTHECEHO K CpefHeMy 00111eMy 00pa30BaHHUIO.

Conepkanue IByX alnreOpandeckux JUHUN — « AreOpandeckue BhIPaKEHUS
U «YpaBHEHHS] U HEPABEHCTBA» CHOCOOCTBYET (POPMUPOBAHUIO y OOYYaAIOIIHUXCS
MaTEeMaTHYeCKOTo amnmapara, HeoOXOJUMOTro [Js PELIeHUs 3aJady MaTeMaTUKH,
CMEXHBIX TMPEOMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOI'0 001iero o0Opa3oBaHMsl Y4YeOHBIM MaTepuall TPYIIUPYETCS BOKPYT
palMOHAJIBHBIX BbIpaKeHUI. AsireOpa JEMOHCTPUPYET 3HAUEHUE MAaTEMAaTHUKH Kak
A3bIKa I TOCTPOCHHSI MAaTEMaTHYECKUX MOJIENEH, ONHMCAHMS NPOLECCOB U
ABJICHUM peanbHOrOo Mupa. B 3amaunm oOydeHust anredpe BXOIAT TakxKe
JanbHelIlee pa3BUTHE ANTOPUTMUYECKOTO MBIIIIEHUS, HEO0OXOAUMOro, B
YaCTHOCTH, I OCBOEGHHMS Kypca HWH(OPMATUKHA, M OBJAJCHUE HaBbIKAMU
JeNyKTUBHBIX paccyxaeHuid. [Ipeo6pa3oBanrue cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUsI, CHOCOOHOCTEM K MAaTEMaTHY€CKOMY TBOPYECTBY.

Copepxanue pyHKIMOHAIBHO-Tpa(pUUecKOi JTMHUKM HALEIEHO Ha MOJIyYeHHe
OoOy4aroIIMMUCS 3HAHUW O (PYHKLIMIX KAaK BaKHEHIIeH MaTeMaTHU4ecKOW MOJEIu
JJIs ONMCAHUSI U UCCIIEOBAHUS Pa3HOOOPA3HBIX MPOIECCOB U SBJIECHUI B IPUPOJIE
u obOmectBe. M3yueHue marepuana crnocoOCTBYET Pa3BUTHIO y OOYyYaroOlUXCs
YMEHUS UCTIOJIb30BaTh Pa3JIMYHbIE BhIPA3UTENIbHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CUMBOJMYECKHE, TIpaduueckue, BHOCUT BKJIaJ B (QOpMUpPOBaHUE
IIPEICTABICHUN O POJIM MAaTEMATUKH B PA3BUTUH LIMBUIN3ALNN U KYJIbTYpPHI.

CornacHo yueOHOMY IMJlaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbIH Kypc
«Anrebpa», KOTOpBIM BKIIIOYAET CIEAYIOIIME OCHOBHBIE pPAa3/elibl COJEp KaHUS:
«Uucna u  BBIUKCIEHUS», «ANreOpanyeckue BBIPAXKEHUS», «YPaBHEHHS U
HEpaBEHCTBA», «DyHKIIMWY.

Ha uzyuenue yuebHoro kypca «Anredpa» orBoautcs 306 yacoB: B 7 Kiacce
— 102 4aca (3 yaca B Henento), B 8 kiacce — 102 ygaca (3 yaca B Heneno), B 9
kimacce — 102 gaca (3 yaca B HeJIelH0).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciia ¥ BBIYUCTICHUSA

JpoOu OOBIKHOBEHHBIE M JIECATUYHBIE, TIEPEX0] OT OAHOU (hopMBbI 3ammcu
npoberi k apyroil. IloHATHE panMoOHAIBLHOTO YHCHIA, 3alUCh, CpPaBHEHHUE,
YOOPSIOUMBAHME  PALMOHAIBHBIX  uncen. Apudmernyeckue JEHCTBUS €
palMOHAIBbHBIMUA YKCIIaMu. Pelienne 3amxad U3 peasibHOW NPAKTUKW HAa 4acTH, Ha
Ipoow.

Crenenb ¢ HaTypajbHBbIM IIOKa3aTeJeM: ONpeJeNeHue, MpeoOpa3oBaHUe
BBIpAXKEHHUI HA OCHOBE ONPEIENIECHHUS, 3alUCh 00IbIINX YKcel. [IpoueHTsl, 3anuch
MPOLIEHTOB B BUJE ApoOU U ApoOM B BHUJE MPOIEHTOB. Tpu OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHNE 3a7a4 U3 PEaJIbHON MTPAKTUKH.

IIpumMeneHne TPU3HAKOB  JEIMMOCTH, PA3JIO0KEHUE HAa  MHOXKUTEIH
HATyPAJIbHBIX YUCEIL.

PeanpHple  3aBUCMMOCTHM, B TOM 4YHcle TpsiMas W oOpaTHas
IIPONIOPLIHOHAIBHOCTH.

Auredpanveckue BbIpaKeHHU s

IlepeMeHHBIE, YNCIIOBOE 3HAUECHUE BBIPAKECHUSA C IIEPEMEHHOMU. JlommyCcTUMBIE
3HA4YECHUS NepeMeHHbIX. [IpencraBienne 3aBHCUMOCTH MEXK/1y BEJIMYMHAMU B BUJIE
dbopmyibl. Beruncnenus mo ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPaXKECHUH,
TOXKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuUia NpeoOpa3oBaHUS CYMM U
IPOU3BEICHUH, TpaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBOICTBA CTENEHU C HATYPAIbHBIM MIOKA3aTEIEM.

OpnHounensl u MHOrouaeHsl. CteneHb MHOrowieHa. CiaokeHre, BBIYUTaHUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMysbl COKpPAIEHHOIO YMHOXXEHHs: KBaApar
CyMMBl W KBaapar pasHocTtd. Popmyisia pa3sHOCTH KBaAparoB. Pasmoxenue
MHOT'OYJIEHOB HA MHOKHUTEIH.

YpaBHeHUSA U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHUs, IpaBuja MpeoOpa3oBaHUs YypaBHEHHUS,
PAaBHOCHJIBHOCTh YPaBHEHUM.

JIuHeHOe ypaBHEHHE C OJHOM IMEPEMEHHOM, YUCIO KOPHEH JIMHEHNHOIO
YpaBHEHUS, pEUIEHUE JIMHEWHbIX ypaBHEeHUH. CoCTaBleHHE YpAaBHEHUH IO
YCJIOBHIO 3a71a4u. PeleHne TeKCTOBBIX 3a/1a4 ¢ IIOMOILbIO YPAaBHEHUM.

JIuneiiHOe ypaBHEHHE C JABYMs IEPEMEHHBIMH U ero rpaguk. Cuctema aByX
JIMHEMHBIX ypPaBHEHUW C JBYMsS IIEpeMEHHbIMU. PemeHue cucreM ypaBHEHHUM
crocoboM MoAcTaHOBKU. [lpuMepsl perieHus TEKCTOBBIX 3aJad C MOMOIIBIO
CHUCTEM yPaBHEHUU.

DyHKUNHA



Koopannara Touku Ha npsiMmoi. UnciioBbele MPOMEXKYTKU. PaccTosiHre Mexay
JIBYMSI TOUKAMHU KOOPAMHATHOU MPSMOH.

[IpssmoyrosibHas cuctemMa KoopauHar, ocu Ox u Oy. Abcuucca U opJUHATA
TOYKH Ha KOOPJIMWHATHOMU MIocKkocTH. [IpumMeps! rpadukos, 3a1aHHbIX (opMyTamMH.
Urenne rpadukoB peanbHbIX 3aBucuMocTei. [lonstne ¢ynkuun. [paduk
¢bynkuuu. CroiicTBa pynkuuil. JIuneiinas ¢pynkuus, e€ rpapuk. ['paduk pyHkiuun
y = |x|. 'paduueckoe pemieHre JIMHEWHBIX YpPaBHEHUW W CUCTEM JIMHEHHBIX
YpPaBHEHUM.

8 KVIACC

Yuciia ¥ BBIYUCTICHUSA

KBanmparneiit kopenb u3 uucia. [lonstue 00 uUppaMOHATBLHOM YHUCIIE.
JlecsaTuyHble TPUOIMKEHUST UPPALMOHANIbHBIX uncen. CBoNCTBa apupMETHIECKUX
KBaJIpaTHBIX KOPHEN U MX MPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BhIPAXKEHUN
Y BBIYMCIICHUAM. JIeHCTBUTEIIbHBIE YUCIIA.

Crenens ¢ 1enbIM TOKa3aTeneM U e€ cBoiicTBa. CTaHaapTHAS 3alKCh YHUCIA.

Auaredpanveckue BbIpaKeHHU s

KBagpaTHbiil  TpE€XuieH, pas3loKEHUE KBaJAPAaTHOrO TpEXWieHa Ha
MHOHUTEJIN.

Anrebpanyeckasi poOb. OCHOBHOE CBOMCTBO anreOpanyeckoil apoOH.
CrnoxeHue, BbIUMTAHUE, YMHOXEHHE, JEJCHHE anreopandyeckux ApoOei.
PannonanbsHbie BhIpaKeHUS U UX MpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBanparnoe ypaBHeHue, ¢GopMmyna KOpHEH KBaJpaTHOIO YpaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHUM, CBOAAIINUXCS K JIMHEMHBIM U KBaJPATHBIM.
[Ipocreiinme qpoOHO-palMOHAIbHBIE YPaBHEHHUS.

I'padrueckas mHTEpHpeTalys YpaBHEHUN C IBYMsI IEPEMEHHBIMU U CHCTEM
JVHEWHBIX YPAaBHEHHW C JByMsS IIepeMEHHBIMHU. lIpumepsl pemreHus cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a/1a4 anreOpanyeckum CrocoOoM.

HuciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO € OJTHOM NEPEMEHHOM.
PaBHOCMIBHOCTD HEpaBEHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM.
CucTembl JINHENHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

DyHKUNHA

[lonsitue @ynkuuu. OOIacTh ONpeAeieHUs W MHOXKECTBO 3HAYEHUU
¢bynxun. CrocoObl 3aaaHust PyHKIIUA.

I'padpux dbyskuun. Urtenue cpoiicTB ¢yHkumu mno e€ rpaduky. [Ipumepst
rpadukoB GYHKIMMA, OTPAKAIOIMIUX PEATTbHBIE MPOILECCHI.



OyHKIMKA, ONUCHIBAIOIIME TIPSIMYI0 UM OOpaTHYIO IIPOMOPIIMOHAILHBIC
3aBHCUMOCTH, HX rpadukn. OyHkumn y = x2, y = x3, y = Vx, y=|x|. ['padudeckoe
pEILICHUE YPAaBHEHUW U CUCTEM YPABHECHUMN.

9 KJIACC

Yucnaa v BIYMCICHUA

PanmonanbHbie yKciia, UPPAMOHAIBHBIC YKCIA, KOHEYHbIE U O€CKOHEYHBIC
JeCATUYHBIC TpoOu. MHOXKECTBO NEUCTBUTEIIBHBIX YUCEIN, ICHCTBUTEIIHHBIC YHCIIA
Kak OECKOHEUYHBbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE
MEXIYy MHOKECTBOM JEHCTBUTENBHBIX YACEN U KOOPAUHATHOM MPSMOM.

CpaBHeHUE JICUCTBUTENBHBIX 4HCEN, apudmeThyeckue JEUCTBUS C
JNEUCTBUTEIIbHBIMU YHCIIAMMU.

Pa3mepsl 0OBEKTOB OKPYXKAIOIIETO MHpA, UIMTEIBHOCTh IPOIIECCOB B
OKPY>KarOIIEM MHpE.

[TpubnmxEnHOe 3HaUCHUE BEIMYUHBI, TOYHOCTH NMpuOImKeHus. OKpyTieHne
yucell. [Ipuknaka u oleHka pe3yjabTaToB BIYHUCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIuneliHoe ypaBHEeHUE. Pellienre ypaBHEHN M, CBOASAIINXCS K IMHEWHBIM.

KBanparnoe ypaBHeHue. Penienue ypaBHEHUH, CBOASAIINUXCS K KBAJIPATHBIM.
bukBanpatnoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM HA MHOKUTEIU.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUW. PelieHune TEKCTOBBIX 3ajad
anreOpanyeckuM MeTOIOM.

VYpaBHeHnue ¢ AByMs NepeMeHHBIMH M ero rpaduk. Pemenne cuctem IByX
JIMHEMHBIX YPAaBHEHUH C IByMs IIEPEMEHHBIMU. Penienne cucremM IByX ypaBHEHHU,
OJIHO U3 KOTOpPBIX JHMHEHHOE, a Jpyroe — BTOpoM creneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 33/1a4 anreOpandyeckuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienre MHENHBIX HEPABEHCTB C OJHOM IlepeMeHHOU. PemieHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW mnepeMeHHOW. KBampaTHble HepaBeHCTBaA.
I'paduueckas wuHTEpnperanyisi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS
[IEPEMEHHBIMM.

DyHKUNHA

KBagpatnunas ¢ynkuus, e€ rpadpuk u cBoictBa. IlapaGomna, koopauHaThI
BEPIIMHBI TapadO0IIbl, OCh CAMMETPHUH MapaloJIbL.

I'padukn byskuumit: y = kx, y = kx + b, y = k/x, y =x3, y =Vx, y = |x| 1 ux
CBONCTBA.

YucaoBblie M0CJI€10BATEILHOCTH M MPOIPeCcCHH



[loHaTHEe YKCIOBOM MOCHEAOBATEIBHOCTU. 3a/laHUE TOCIIEI0BATEIbHOCTH
peKkyppeHTHOH hopmyIiol u popMyJIoi #-To djeHa.

Apudmernyeckas u reomerpuueckas mporpeccuud. PopMmysibl n-ro 4ieHa
apuU(PMETUIECKON U T€OMETPUUECKON MPOrPeECCUil, CyMMbI IEPBBIX # YJIEHOB.

N300pakeHre WICHOB apu(PMETUYECKON M TEOMETPUYECKOW MpOorpeccuit
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTHU. JIMHEMHBIA U SKCIIOHEHUUAIBHBIA POCT.
Ci10KHBIE IPOLIEHTBHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MpOrpamMmbl ydeOHOro Kypca
«Anrebdpa» XapaKTepU3YyIOTCS:

1) naTpuoTHYeCKOe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY M HACTOSIIEMY POCCUHCKOU
MaTe€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSM  POCCUHCKHMX
MaTEMaTUKOB M POCCHUICKOM MaTeMaTH4YECKOW IIKOJBI, K HMCIOJIb30BAHUIO JTHUX
JOCTUKEHUM B IPYTUX HAyKaX U MPUKIAJAHBIX cepax;

2) rpakaaHcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEH IpaKAaHWHA U peaju3alid ero
nopaB, NPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJIEHUH, NPOUEAYp TpakJaHCKOro obIiecTBa (Harpumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO dTHUECKUX MPOOJIEM, CBSI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTMIKEHUN HAyKH, OCO3HAHUEM BAKHOCTHU
MOPAaJIbHO-3TUYECKHUX ITPUHIUIIOB B JAESITEIBHOCTH YUYEHOTO;

3) TpyAOBO€E BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHBHOE Yy4YacTHE€ B PEIICHWH NPAKTUYECKUX 3a]ad
MaTE€MaTU4YeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTU MaTEMaTUYECKOTO
o0Opa3oBaHMsI Ha NPOTSHKEHWM BCEH JKU3HM JUIsl YCHEIIHOM IMpodeccrnoHalbHOM
JESTENbHOCTH M Pa3BUTHEM HEOOXOAUMBIX YMEHHM, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM MHIUBUIyAIbHOW TPAEKTOPUH 00pa30BaHUs U )KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) acTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEUICHUH, pPacCyX IACHHI, YMEHHIO BUIECTh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTHU B HCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEJICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS YEJIOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHUEM MaTEMaTHUYECKONM HayKd Kak cdepbl 4YeIoBeuecKOn
NEATENBHOCTH, ITANOB €€ pa3sBUTUSA W 3HAYUMOCTH JJIS Pa3BUTHUS LIMBUIM3ALUH,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKU U MAaT€MATHYECKOW KYyJbTypOd Kak CpeJICTBOM
MO3HAHWA MHpA, OBJAJECHHUEM MPOCTEHIIMMH HABBIKAMU HCCIEI0BATEIbCKON
NESTENbHOCTH;



6) ¢usuyeckoe BocnuTtanme, (popmMupoBaHHMe KYJbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0JIArONOJIyYns:

FOTOBHOCTBIO MPUMEHATh MATEMAaTHUYECKHE 3HAHUA B HMHTEPECAX CBOETO
3I0pOBbs, BEACHUS  3J0POBOro  oOpa3a KW3HU  (3I0pPOBOE  MUTAHUE,
cOQTaHCUPOBAHHBIM PEXUM 3aHATHM M OTHbIXa, peryisapHas (Qusnueckas
aKTHUBHOCTB), C(OPMHPOBAHHOCTHIO HaBbIKa pPedIEKCUH, TPU3HAHUEM CBOETO
MpaBa Ha OUIMOKY U TaKOTO e IpaBa JIpyroro 4ejaoBeKa;

7) 3K0J10rH4ecKoe BOCIIUTAHUE:

OpPUECHTAlMEN HA NIPUMECHEHHE MAaTEMAaTUYECKUX 3HAHWH U PEIICHUS 3a]1a4
B 00JIACTM COXPAHHOCTH OKPYXKaloIIeW Cpenpbl, IUIAaHUPOBAHUS TOCTYIKOB U
OIIEHKM HX BO3MOJKHBIX MOCJIECACTBUM ISl OKPYXAIOWIEH Cpeabl, OCO3HAHUEM
r100aJIBLHOTO XapakTepa SKOJIOTMYECKUX MPOOIeM U MyTEeW X pelieHus;

8) agmanTanusa K M3MEHAKIIUMCS YCJOBHUSM COUMAJIBbHOM U NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBUSAX HEONMPEAECIEHHOCTH, IMOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTHUUYECKYIO NEATEIBHOCTh, B TOM YHCIIE
YMEHHE YUYUTBCS Yy JPYTHX JIIOJICH, MpUOOpEeTaTh B COBMECTHOHN JEATEILHOCTH
HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUN U3 ONbITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
dhopmyIHpOBaThH UIEU, IOHSITHS, TUIIOTE3bl 00 OOBEKTAX U SBJICHUSX, B TOM YUCTIE
paHee HEHU3BECTHBIX, OCO3HaBaTh JSMHUIUTHI COOCTBEHHBIX 3HAHUH W
KOMIIETEHTHOCTEM, MIIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CHUTyallMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOUIUMNA KOHTPMEpP, KOPPEKTUPOBATh
MIPUHAMAEMbIC pEIICHUs] W JEWCTBHUSA, (OPMYJIHMpPOBATh M OIEHUBATh DPHUCKH U
MOCJIeICTBUSA, (POPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aeicTBus:

e BBIABISATh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHUECKUX
OOBEKTOB, TOHATHN, OTHOIICHWHA MEXKIY TOHITHIMH, (HOPMYIUPOBATH
OTIpENICNICHNs]  MOHSATWW, YCTAHABIMBATh CYIICCTBEHHBIA  TPU3HAK
KJaccu(ukay, OCHOBaHUS JUIsi OOOOIIECHUS M CPAaBHEHMUS, KPUTECPUU
MIPOBOJMMOTO aHAIIN3a;

e BOCIpPHUHHMATh, (OPMYIHPOBATH H  TPEOOPA3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CIWHWUYHBIC, YACTHBIE M O0OIIHe,
YCJIOBHBIE;



BBIBISITP ~ MAaTEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTUBOpeurst B (akTax, AAHHBIX, HAOMIOACHUAX U YTBEPXKICHUSX,
npeajiaraTb ~ KpUTEPUM  JJIA  BBISIBICHHS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEYNIL;

JIeJIaTh BBIBOJABI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKJIFOUEHHUM, YMO3aKJIFOUEHHUH 110 aHAJIOTUH;
pa30upaTh JI0Ka3aTelIbCcTBAa MATEMATUUECKUX YTBEPKIECHUN (MpSIMbIE U OT
MPOTUBHOI0), MPOBOAMTH CAMOCTOSTEIBHO HECIOXKHBIE J10Ka3aTeNIbCTBA
MaTeMaTHYeCKUX (PaKToB, BBICTpaMBaTh apryMEHTALMI0, MPUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXACHUS;
BBIOMpATh crnoco® penieHus yuyeOHOW 3ajaun (CpaBHUBATh HECKOJIBKO
BAPUMAHTOB pELIEHUs, BBHIOMpaTh Hauboiee MNOAXOAAMMI € Y4ETOM
CaMOCTOSTEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejabcKkye 1eMCTBUA:

HCITOJI30BaTh BOMPOCHI KaK HCCIIEIOBATEILCKHN HHCTPYMEHT TO3HAHUS,
(GopMynaMpoBaTh BONPOCHI, (UKCUPYIOLIUME MPOTUBOPEUYUE, MpoOIeEMYy,
CaMOCTOATENFHO YCTaHaBIMBAaTh MCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIO0TE3Y, apTYMEHTUPOBATh CBOIO MO3UIIMI0, MHEHHE;

MPOBOJUTh IO CAMOCTOSTEIBHO COCTABJICHHOMY IUIaHY HECIOKHBIN
OKCIIEPUMEHT,  HEOOJbIIOE  HCCIEAOBaHWE IO  YCTAHOBIJICHHUIO
OCOOEGHHOCTEM MaTeMaTHYEeCKOro O0O0BEeKTa, 3aBHUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITeNILHO (hOPMYJIMPOBATH OOOOIIEHHUSI U BBIBOBI 110 Pe3yjibTaTaM
MPOBEAEHHOTO HAOJIONECHUS, WCCIEIOBAaHUS, OICHUBATH JOCTOBEPHOCTH
MOJIYYSHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUI;

MPOTHO3UPOBATh BO3MOXKHOE pPAa3BUTHE MPOIECCa, a TAKXKE BBIJIBUTAThH
MIPEAIOI0KEHUS O €T0 PAa3BUTHH B HOBBIX YCJIOBHSX.

Pabora ¢ unpopmanueii:

BBISIBIISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh WH(MOpMAIUU, JTaHHBIX,
HEOOXOAMMBIX IS PEIICHUS 3a1a4H;

BBIOMPATh, aHAIM3UPOBAaTh, CHCTEMATH3UPOBATh WM HWHTEPIPETUPOBATH
WH(OOPMAITUIO PA3TUIHBIX BUIOB M (JOPM IIPEACTABIICHHUS,

BBIOMpaTh GopMy TMpeACTaBiIeHUS HUHPOpPMAIMM W WLIIOCTPUPOBATH
pelraemMbie 3aJayd  CX€MaMH, JuarpaMMaMH, WHOW TIpadukod U HUxX
KOMOMHAIIMSIMU;

OIICHWBATh HAAEKHOCTh HWH(DOPMAIUK TI0 KPUTEPHUSIM, TPEIIOKEHHBIM
yuHuTENIeM WiIN CHOPMYITUPOBAHHBIM CAMOCTOSITEIILHO.

KoMmmyHukaTHBHBIE YHMBeEpPCaJIbHbIE YueOHbIe 1elCTBUA:



BOCIIPUHUMATh M (OPMYJIHPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETISIMU OOIIEHHUS, SICHO, TOUHO, IPaMOTHO BbIpa)XaThb CBOIO
TOYKY 3pEHHSI B YCTHBIX U MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHUS IO
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBATh MOJYyYEHHbBIN PE3yJIbTaT;

B X0JI¢ 0OCYKJIEHH 3a7]aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
po0JieMbl, penraeMoi 3a/1a4uM, BbICKa3bIBaTh UJI€U, HALICJIEHHbIE Ha TIOUCK
pELICHMs, COIMOCTAaBIATh CBOM CYXXIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHHKOB Juanora, oOHapy>KMBaTh Pa3jMuMe€ U CXOACTBO MO3UIMUH, B
KOPPEKTHOH Gopme popMyIupoBaTh pa3HOIIACHs, CBOM BO3pAKECHHUS,
OPEJCTaBISITh  pe3yNbTaThl  pEeHIeHHus  3aJadd,  OKCIIEPUMEHTA,
UCCJIEIOBAHMS,  TPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmat
BBICTYIUICHUA C YYETOM 3a/1a4 IPE3ECHTALMU U OCOOEHHOCTEN ayJUTOpUN;
NOHUMAaTh W HCIOJb30BaTh  INPEMMYyLIECTBA  KOMaHJIHOH U
UHAMBUIYAJIbHON pabOThl NpU pPEIIEHUU Y4YEOHBIX MATEMaTHYECKUX
3ajady;

MPUHUMATh LEIb COBMECTHOU JIEATEIbHOCTH, INIAHUPOBATh OPraHU3aLUIo
COBMECTHOH paboThl, pacmpenensiTb BHABI pPadOT, JOrOBapUBATHCA,
00Cy>KIaTh MPOLECC U pe3ysbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIPyNIOBBIX (opmax paboTsl (00CyXaeHHs, 0oOMeH
MHEHHUSMH, MO3TOBBIE HITYPMbl W JAPYTHE), BBIIOJHITH CBOK YacTh
paboThl U KOOPJUHUPOBATH CBOU JICHCTBUS C APYTUMHU WIEHAMU KOMaH/Ibl,
OLICHMBATh KauyeCTBO CBOET0 BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(OpMYJTUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUS.

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:

CaMOCTOATENILHO COCTABJIAThH IUIaH, AJITOPUTM PELICHUs 3aJadyu (MU €ro
4acTh), BBIOUpATh CIOCOO pELIEHUs C YYETOM HMEIOIIMXCA PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapUAHThI pELICHUN ¢ Y4ETOM HOBOW MH(pOpMaLUU.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH HHTEJJICKT:

BIAaJETh CIOCOOAMHM  CaMONPOBEPKH, CAaMOKOHTpOJS Ipouecca H
pe3yabTara peleHnss MaTeEMaTUIeCKOM 3a/1a4u;

IIPEABULIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HMKHYTb IIPU PELICHUHU
3a1a4d, BHOCHUTb KOPPEKTHMBBI B [EATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, HAICHHBIX OLIMOOK, BBISIBIEHHBIX TPYJHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTU ITOCTABICHHOW LIEIU
U YCJIOBUSIM, OOBSCHATh IPUUYUHBI JOCTHXKEHUS WM HETOCTUKEHUS LIETH,
HAXOJIUTh OMMOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.



HPEIAMETHBIE PE3YJIBTATBI

K xoHmy oOydenuss B 7 kJjacce oOydYarolUiiCs TMOJYYUT CIICIYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

BolnonHsTh, coyeTas YCTHbIE M MNHUChbMEHHbIE NPUEMBI, apumeTHdecKue
JEHCTBUS C PAllMOHATIbHBIMU YHCIIAMHU.

Haxoauth 3Ha4eHHS YMCIOBBIX BBIPAKEHUU, MPUMEHSTH Pa3HOOOpa3HbIC
CHOCOObI U MPUEMBI BBIUUCICHUS 3HAYEHUM APOOHBIX BBIPAXKEHHUH, COIEpMKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTh OT 0AHON (HOPMBI 3aMKMCH YUCEN K APYrod (mpeoOpa3oBbIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JCCATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAAOUYMBATH PALMOHAIIBHBIC YUCIA.

OKpyrisaTh yucia.

BBITIOIHATS TPUKUIKY U OLEHKY pe3yJIbTaTa BBIYMCICHHM, OLEHKY 3HaYeHUI
YUCJIOBBIX BbIPAXXEHUI. BBINOIHATH ACHCTBHUS CO CTENEHSIMH C HATypajJbHBIMU
MOKa3aTEISIMH.

[IpumeHsATh  NpPU3HAKK  JACJIMMOCTH,  PpAa3JOXKEHUE HAa  MHOMKUTEIU
HaTypaJbHbIX YUCEIL.

PemaTte npakTUKO-OPUEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOLICHUEM
BEJIMYUH, MPONOPLUHOHAIBHOCTHIO BEJIWYHMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl pEMICHUS 3a7a4 C YYETOM OIPAaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

Auaredpanveckue BbIpaKeHHU s

Hcnonb3oBaTh anreOpandyeckyto TEPMUHOJIOTHIO M CUMBOJHKY, MPUMEHSTh
e€ B Ipolecce OCBOCHUS y4eOHOro MaTepuarna.

Haxoauts 3HadeHuss OyKBEHHBIX BBIPQKCHHUN TNPU 3aJaHHBIX 3HAYCHUSIX
IIEPEMEHHBIX.

BoimonHsaTh  mpeoOpa3oBaHUs  LEJIOTO  BBIPAXEHUS B MHOTOYJIEH
MPUBEECHUEM TTOJTOOHBIX CIIAra€MbIX, PACKPBITUEM CKOOOK.

BBITIOJIHATE YMHOKEHHE OJHOWIEHa HAa MHOTOWIEH M MHOTIOWIEHAa Ha
MHOTOWICH, TPUMEHSATH (POPMYJIIBI KBaJIpaTa CyMMbI U KBaJipaTa pa3HOCTH.

OcCymecTBIATh Pa3J0KEHUE MHOTOWICHOB HA MHOMKHTEIH C ITOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXHTEINA, TPYHNIUPOBKH  CIIaraeMbIX,
npUMEHEHHUs1 (HOPMYIT COKPAILIEHHOTO YMHOKEHUSI.

[TpumensaTs npeoOpa3oBaHKsi MHOTOUWIEHOB JUIsl PELICHUS Pa3JIMYHBIX 3aj]a4
U3 MaTEMATHUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MTPAKTHKH.

Hcnonb30oBaTh CBOMCTBA CTENEHEW C HATypalbHBIMHU IOKAa3aTEIsIMU U1
peoOpa3oBaHUs BRIPAKECHUIA.



YpaBHeHUS U HEPABEHCTBA

Pematy JMHENHBIE ypaBHEHUsS C OJHOM IMEPEMEHHOW, MPHUMEHSS MNpaBuia
nepexoja OT UCXOJHOTO YPAaBHEHMs K paBHOCWIbHOMY emy. IIpoBepsaTh, siBisieTcs
JIY YUCIIO KOPHEM YPaBHEHHUS.

[IpumensTs rpaduyecKkre METOIbI IPH PEIICHUH JIMHEWHBIX YPaBHEHUN U UX
CUCTEM.

[logOupaTe mnpuMepsl Map 4YUCEN, SBIAIOMIMXCA PEIICHUEM JUHEHHOTro
ypaBHEHHUS C ABYMS IEPEMEHHBIMHU.

Ctpouth B KOOPAMHATHOW TUIOCKOCTH TpaduK JIMHEWHOTO YPaBHEHHUS C
IBYMSl TIEPEMEHHBIMU, TOJB3YACh TI'pPapUKOM, MPUBOJUTH MPUMEPHI pEIICHUS
ypaBHEHUSI.

Pemiath cuctemsl ABYX JIMHEHHBIX YpaBHEHUN C JIBYMS IEPEMEHHBIMH, B TOM
qucIiie rpa@uIecKu.

CocraBnsTh W pemiaTh JIMHEMHOE YpaBHEHHE WM CUCTEMY JIMHEHMHBIX
YpaBHEHUN MO YCIOBHUIO 3a/Jaud, WHTEPOPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ NIOJIy4eHHBbIN PEe3yJIbTaT.

DyHKUNHA

N300pakath Ha KOOPAMHATHOW MPSMOM TOYKH, COOTBETCTBYIOIIUE 33a/JAHHBIM
KOOpJIMHATaM, JIy4Hd, OTPE3KU, MHTEPBAJIbl, 3alIUChIBATh YHCIOBbIE TPOMEKYTKU Ha
anreOpanyecKoM si3bIKe.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKHU IO 3aJJaHHBIM KOOpJUHATaM,
CTpouTh rpaduky TuHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C MOMONIbIO (YHKUHUA HW3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHUE, LIE€HA, KOJWYECTBO, CTOUMOCTD,
MIPOU3BOAUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonute 3HaueHune PyHKIIMU 10 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuid crocod MpeACTABICHHUS W aHalIW3a UH(OpManuwy,
U3BJIEKaTh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 TPAPUKOB pEeAIbHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce oOyYaronIMiiCs MOJYYUT CIEIYIOLIUE
MpEeMETHbIE PE3YJIbTATHI:

Yuciia v BBIYUCTIEHUSA

Hcnonp30BaTh HayajdbHbBIE MPEACTABICHHUS O MHOXECTBE JEHCTBUTEIbHBIX
YuCell JUIsl CPABHEHMSI, OKPYTJICHUSI U BBIUUCIECHUHN, N300paXkaTh ACHCTBUTEIbHBIC
4ycila TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpumeHsATs TNOHATHE apU(PMETUYECKOrO KBaJAPATHOTO KOPHSA, HAXOIUTh
KBaJIpaTHbIE KOPHH, HCIONB3YS MPH HEOOXOJUMOCTH KaJbKYJISATOP, BBITOJIHSATH
npeoOpa3oBaHusl BBIPAKEHUHN, COAEpKAIIUX KBAJApPaTHbIE KOPHHU, HCIONb3Ys
CBOMCTBA KOPHEM.



Hcnonp30BaTh 3amucu OONBIIMX U MaJbIX YUCEN C MOMOILBIO JECATHUHBIX
npoOeii u creneHeit yucna 10.

AJiredpanyvecKue BbIPaKeHHsI

[IpumMeHATh TOHATHE CTENEHW C LEJbIM IO0Ka3aTelieM, BbIIOIHSTh
npeoOpa3oBaHus BEIPAXKEHUM, COIEPIKAIUX CTENEHH C LIEJIbIM MTOKA3aTEeJIEM.

BbITIONHATH TOXKIECTBEHHbIE MPE0oOpa30BaHUs PAIMOHATIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBUJI ACHCTBUI HaJ MHOTOYJIEHAMU U alredpandyecKumMu ApoosiMu.

PackmanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[TpumensaTs mpeobpa3oBaHus BRIPAKECHHUM JJI PEIISHUs PAa3IMYHBIX 3a7a4 U3
MaTEMaTUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

PemaTte nMHENHbIE, KBAaJpaTHbIE YPABHEHUS U palMOHAIbHBIE ypaBHEHUS,
CBOJISIIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUI C ABYMs IEPEMEHHBIMH.

[IpoBouTh mpocTeiline uccueoBaHusl ypaBHEHUN U CUCTEM ypaBHEHUH, B
TOM YHCJIE C IPUMEHEHUEM TpaUuecKuX MpeAcTaBlIeHnil (yCTaHABIMBATh, UMEET
JU ypaBHEHUE WM CUCTEMa YPaBHEHUM pEUIECHUs, €CIU HUMEET, TO CKOJbKO, U
npoyee).

[lepexomuTh OT cioBecHON (OPMYIUPOBKM 3a/auyu K €€ anreOpandeckoi
MOJIEId C TIOMOILIBIO COCTaBJICHUS YPAaBHEHUS WM CHUCTEMbl YpaBHEHUH,
MHTEPHPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJa4M IMOJTYYEHHBIN pe3yJbTarT.

[IpuMeHsATh, CBOWCTBAa YHCIIOBBIX HEPABEHCTB I CPAaBHEHUS, OIEHKH,
pemarh JIMHEWHbIE HEPABEHCTBA C OJIHOM MEPEeMEHHOM M HUX CUCTEMBI, JaBaTh
rpauuecKyo WUIIOCTPALIMI0 MHOXKECTBA PEIIEHUNA HEpPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DyHKUNHA

[loHumaTh ¥ KCMONB30BaTh (PYHKIIMOHAJLHBIE TOHSATUS U SA3BIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAUEHMsI), ONPENEsITh 3HAUeHHE (DYHKIUHU IO 3HAYECHHIO
apryMeHTa, ONpeAeaTh CBOMCTBA (PYHKIUU 1O €€ rpauKy.

Ctpoutsb rpaduku deMEeHTapHBIX (YHKIIMA BUIA:

y =kix, y =x2,y =x3,y = [x, y = VX, OIHCBHIBATh CBOICTBA UHCIOBOIL
byHKMn 10 e€ rpaduKy.

K xoHmy oOydenuss B 9 kJjacce oOydYaromuiicsi MOMYYUT CIIEIYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

Yucaa v BIYMCICHUA

CpaBHUBAaTh U YIIOPSIIOYMBATH PAIMOHAIIbHBIE U UPPALIMOHAIbHBIE YUCIIA.

BbINONHATE  apuMETUYECKHE JNEUCTBUS C palUMOHAIBHBIMU YHCIAMHU,
coyeTrass YCTHbIE W TIMCbMEHHBIE TMPUEMBI, BBIIOIHATH BBIYUCIEHUS C
UppalMOHATBHBIMU YHCIAMHU.



HaxoguTh 3HadeHust CTEmeHEeW C M[EeIbIMM IOKa3aTeIsiIMU M KOPHEM,
BBIUKCIISATh 3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyriarh [€UCTBUTEIbHBIC YHUCIA, BBINOIHATH TPUKHUIAKY pe3yjbTara
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAXKEHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEHHBIE W KBaJpaTHbIE YPaBHECHUS, YPaBHEHHWS, CBOJIAIIMECS K
HUM, NpOCTEeNIe TpOoOHO-pallMOHATBLHbBIE YPAaBHEHUS.

Pemate cucrembl OBYX JIMHEHMHBIX YPAaBHEHHM C JABYMsI MEPEMEHHBIMU H
CHUCTEMBI IBYX YPABHECHUH, B KOTOPBIX OJTHO YPAaBHEHHE HE SIBJISIETCS TUHEWHBIM.

Pemarpb TekcToBbIE 3amauu  aJreOpamdecKuM CrIoco0OM C  MOMOIIBIO
COCTAaBJICHUS YPABHECHUS WJIA CUCTEMBI JIByX YPABHEHUH C JBYMS ITIEPEMEHHBIMMU.

[IpoBOAUTE MpOCTENIINE UCCIIETOBAHNS YPABHEHUM M CUCTEM YPaBHEHWH, B
TOM YHCJIE ¢ IPUMEHEHHEM TpauiIecKuX MpeACTaBIeHUH (yCTaHABIMBATh, UMEET
JI1 YPaBHEHUE WJIM CUCTEMA YPABHEHUM PEIICHUS, €CIIM UMEET, TO CKOJIbKO, W
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, HM300paKaTh
pEIIEHHE HEPABEHCTB HA YHUCJIOBOW IMPAMOM, 3aMUCHIBATH PEIICHHUE C MOMOIIBIO
CHUMBOJIOB.

Pemiate  cucTeMBl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, H300paxaTh pEIICHHE CUCTEMBbI
HEPABEHCTB HA YMCJIOBOM IMPSIMOM, 3alIUCHIBATh PEIICHUE C TOMOIIBIO CHMBOJIOB.

Hcrnonp30BaTh HEPABEHCTBA IIPU PEIIEHUH PA3JIUYHBIX 3a]1a4.

DyHKUNHA

Pacno3naBath (yHKIMM H3y4YeHHBIX BHUJIOB. [loka3piBaTh cXeMaTHYECKU

pacnosoXeHne Ha KOOPAMHATHOM MIOCKOCTH rpa@uKoB (PYHKIMMA BUaA: ¥ = kx,
=kx+b y=kx,y=ax2 +bx + ¢, y =x3, y=13x, y = |x|, B 3aBHCHMOCTH OT
3HaYEHUN KOA()PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth 1 H300paXkaTh CXEMATUYECKU IpaUKU KBaJpaTUYHBIX (DyHKLUH,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIMH MO UX Tpadukam.

Pacno3naBaTh KBaApaTHyHyr0 (PyHKIHIO 10 (hopmyJsie, IPUBOAUTh IPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUU.

YucioBble MOCTE10BATEIBLHOCTH U POrPeccUM

Pacno3naBaTh apu@MeTHUYECKYyI0 U TE€OMETPUYECKYI0 NPOrpecCHd MpHu
pa3HBIX Crloco0ax 3aJaHusl.

BbInonHATE  BBIUMCICHHS C HUCHOJB30BaHWEM (opMyd n-ro uieHa
apu(MeTnyecKkoil U reOMeTPUUYECKO MPOrpeccHii, CyMMbl IIEPBBIX N YJICHOB.

N300pakath wieHbl IMOCIEIOBATEIBHOCTH TOYKAMU Ha KOOPJMHATHON
IJIOCKOCTH.



Pemate 3agaum, CBsI3aHHBIE C YHCJIOBBIMHU IIOCIICIOBATEIIBHOCTSIMH, B TOM
YHCIIC 33JIaYU M3 PEaJIbHOM JKU3HU (C UCIOJIb30BAaHUEM KaJbKYJIATOPA, ITUPPOBBIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoaunvecTBo yacos DJIeKTPOHHbIE
N HaunmenoBanue (mupossIe) Buasbl gesiTe IbHOCTH 00y4aKOIIMXCH €
pa3aesioB U TeEM KoHTpo/ibHbBIE yueToM padoyell MporpaMmbl
n/n Bcero o0pa3oBaTte/ibHbIE
NMPOrpamMMbl padoThI BOCIIMTAHUS
pecypchl
Y4eOHbIe CUTyallMK HAMIPABJICHHBIC HA
| Uucna u BBIYUCIIECHUS. 25 1 bubnmnoreka [JOK AKTHBHOE YYaCTHE B PEIICHUU
Panmonanbabeie yucia https://m.edsoo.ru/7f415b90 MPAKTUYECKHUX 3a7a4 MaTEMATHYECKOU
HaIPaBJICHHOCTH
Jnanor HanpaBJIEHHBI HA OCO3HAHUE
BAKHOCTH MaTEMaTUYECKOTO
) Anrebpanyeckue 7 | bubmoreka [JOK 00pa3zoBaHus Ha MPOTSHKEHUN BCEH
BBIPAKEHMS https://m.edsoo.ru/7f415b90 JKU3HU JJIS yCIIEITHON
poeCCHOHATIEHON JACATENHHOCTH U
pa3BUTHEM HEOOXOAUMBIX YMEHUHN
[IpakTrky™m, HapaBIICHHBIN Ha
pa3BUTHE CIIOCOOHOCTH K
3 VYpaBuenus u 20 1 bubnmnorexa [JOK AMOLMOHAJIBHOMY U 3CTETHYECKOMY
HEpPaBEHCTBA https://m.edsoo.ru/7f415b90 BOCIIPUATHIO MATEMAaTUYECKUX
00BEKTOB, 3a/1a4, PEIICHHUIA,
paccyKIeHH
Pa3zBuBatonme AMIaKTUYECKUE UTPHI,
HaIlpaBJICHHbIC HA MOBBIIICHUE YPOBHS
4 Koopaunatsl u 24 | but6mmoreka [IOK CBOEH KOMIIETEHTHOCTH YEPE3

rpaduku. OyHKIUN

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

MPAKTHYCCKYIO ACATCIIbHOCTD




[ToBTOpEHME M

but6mmoreka [IOK

['pynmnoBast paboTa, HanpaBieHHas Ha
MOHUMaHHE MaTeMaTUYECKO HaAyKH Kak

6 3
000011IEHNE https://m.edsoo.ru/7f415b90 ceper q?HOBequKOH ACATCIBHOCTH,
9TaroB € Pa3BUTHS M 3HAYUMOCTH IS
pa3BUTHUS [IUBUIH3AINH
OBIIEE KOJIMYECTBO 102

YACOB 110 [TIPOT'PAMME




8 KUIACC

Konu4yecTBo yacos DJIEeKTPOHHBIE
Ne HaunmenoBaHue
(undposbie) Buabl gesiTeJJbHOCTH 00y4AKOIIMXCSH €
n/ pas/iesioB U TeM KouTtposbHbie .
Bcero o0pa3oBaTe/bHbIE yueToM padoyeil MporpaMMbl BOCITUTAHUS
n NPOrpamMMbI padoThI
pecypchl
Anrebpanueckue IIpakTHKy™M, HalpaBJICHHBIN HA OBJIA/ICHUE
bu6mmoreka [JOK .
1 BBIpAKEHUSI. 15 1 SI3BIKOM MATEMATUKH M MAaTEMaTHUYECKOM
https://m.edsoo.ru/7f417af8 .
Anrebpanueckas 1po0b KyJbTYPOH KaK CpeACTBOM IO3HAHMsI MUpa
[IpakTuKyM, HapaBJICHHbINA HA Pa3BUTHE
CIOCOOHOCTH K SMOLIMOHATIBHOMY U
Yucna 1 BBIUUCIICHUS.
bubnmnoreka [JOK 3CTETUYECKOMY BOCIIPUATHUIO
2 CreneHb € LeTbIM 7
https://m.edsoo.ru/7f417af8 MaTEMaTHYECKUX 0OBEKTOB, 3a7a4,
MoKa3aTeJieM . .
pelieHui, paccy AeHU, YMEHUIO BUJETh
MaTeMaTU4eCKHe 3aKOHOMEPHOCTH
VY4eOHbIe CUTYallUX HATIPABIICHHBIC HA
AKTUBHOE YYacCTHE B PEILICHUU NMPAKTUYECKUX
Yucia ¥ BEIUKUCIICHUS. bu6mmoreka [JOK Y pu P
3 15 3a/1ay MaTeMaTUYECKON HaNpaBJICHHOCTH
KBanpartHbsie KopHH https://m.edsoo.ru/7f417af8
Anrebpanyeckue I'pynmoBas pabota, HanpaBJIeHHAs HA
4 axe KBagpartHusbiii 5 1 bubmmorexa LIOK MTOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH
BbIpaxeHUs1. KBapaTHbIi
p P https://m.edsoo.ru/7f417af8 yp
TpEXUIICH 4yepe3 MPaKTUIECKYIO JIeATEeTbHOCTD
MotuBannonHas 6ecesa, HallpaBJICHHAs Ha
VYpaBHeHus U [IEHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM
5 HepaBeHcTBa. KBajpaTHbie 15 1 bubmmorexa [TOK occuiic aTEMAaTUKOB U POCCUICKOM
. UUCKUX M
P P https://m.edsoo.ru/7f417af8 P R p
YpaBHEHUS MaTeMaTUYeCKON MTKOJIBI




YpaBHeHus u

PazBuBaroiime 1uaakTHISCKHUE HI'PHI,

bubnuorexa [{OK HAIIPaBJICHHBIE HA MTOBBIILICHUE YPOBHS
6 HepaBeHcTBa. CHCTEMBI 13 N
. https://m.edsoo.ru/7f417af8 CBOEM KOMIIETEHTHOCTH Yepe3
ypaBHEHUH
MIPAKTUYECKYIO IESTEIbHOCTh
VYpaBHeHuA U VY4eOHble CUTYyallMK HAaIIpaBJIEHHbIE Ha
7 HEpPaBEHCTBA 12 bubamorexa [OK AKTUBHOE YYaCTHE B PEILICHUU NMPAKTUYECKUX
p ' https://m.edsoo.ru/7f417af8 y pv p
HepagenctBa 3aJla4 MaTeMaTU4eCKON HaIpaBJIEHHOCTU
I'pynmoBas pabota, HanpaBJIeHHAs: HA
pa3BUTHE CIOCOOHOCTH K SMOLMOHATILHOMY
1 3CTETUYECKOMY BOCIIPHUSATHIO
@®yukumu. OCHOBHBIE bubmmoreka [IOK
8 5 MaTeMaTU4YeCKHX OOBEKTOB, 3a/7a4,
TOHATUA https://m.edsoo.ru/7f417af8 . .
pelLIeHuH, pacCyKAeHUM, YMEHHUIO BUACTD
MaTeMaTU4eCKHe 3aKOHOMEPHOCTH B
UCKYCCTBE
[IpakTuKyM™, HanTpaBJICHHBI HAa OBJIAJCHUE
@®yskumu. Yuciaosbie bubnuoreka [IOK P . Y, Hanp
9 9 MIPOCTEUIIMMH HABBIKAMU
byHKIMH https://m.edsoo.ru/7f417af8 .
HCCIIEA0BATENIBCKON 1EATEIbHOCTH
I'pynmoBas paboTa, HamipaBJIeHHAs Ha
MMOHMMAaHHUE MaTEeMaTHYECKON HayKH Kak
10 [ToBTOpeHMe 1 0600IIeHNE 6 bubmmorexa [JOK cdepbl 4eT0BEUECKOH IeITeIbHOCTH, ITAIIOB
p https://m.edsoo.ru/7f417af8 : p ’
e€ pa3BUTHA U 3HAYMMOCTH JJIs1 Pa3BUTHUS
LUBUIN3ALUU
OBILEE KOJIMYECTBO 102

YACOB I10 [TPOTPAMME




9 KJIACC

Konu4yecTBo yacos DJIEKTPOHHBIE
N HaunmMmeHnoBanue o ) Buabl 1esiTeJIbHOCTH 00y4aIOIIMXCSH €
o undposbie .
pa3aeioB H TEM KOHTpOJII)HI)Ie P yYueTomMm paﬁoqeu MmporpaMmal
n/n Bcero o0pa3oBaTte/ibHbIE
NporpamMmsl padoThbI BOCIIMTAHMS
pecypchl
Y4eOHbIe CUTYaIlMK HATIPABIICHHBIC HA
Yucna v BBIYUCICHUS. 9 bubmuoreka [{OK AKTMBHOE YyYaCcTHE B PEIIEHUHN
JlecTBUTEIbHBIC YUCTIA https://m.edsoo.ru/7f419d08 MPAKTUYECKUX 3a]1a4 MAaTEMaTUYECKOM
HANpaBJIECHHOCTH
IIpakTHKy™M, HaNPaBJICHHBIN HA Pa3BUTHE
CIIOCOOHOCTH K DMOITMOHATILHOMY U
YpaBHeHus U
bubnuoreka [JOK 3CTETUYECKOMY BOCIIPUSTHIO
HEpPABEHCTBA. Y PaBHECHUS 14 1
N . https://m.edsoo.ru/7f419d08 MaTeMaTUYECKUX 0OBEKTOB, 3aa4,
C OJIHOM MEPEMEHHOU . _
pelieHu, paccy X AeHui, YMEHHIO BUJIETh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH
I'pynmoBas pabota, HaripaBJIeHHAs Ha
pa3BUTHE CIOCOOHOCTH K 3MOIIMOHATILHOMY
Y 3CTETUYECKOMY BOCTIPUATUIO
bubmuoreka [{OK
OyHKIMHU 16 1 MaTeMaTHYECKUX 00OBEKTOB, 3a7a4,
https://m.eds00.ru/7f419d08 . .
peuieHui, paccyxaeHui, YMEHUIO BUJIETh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B
HUCKYCCTBE
I'pynmnoBas pabota, HaripaBJIeHHAs Ha
MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH
YpaBHeHusa u
bu6mmoreka [JOK yepes NPAKTUYECKYIO IEATEIIbHOCTh
HepaBeHCTBA. CHCTEMBI 14 1

YpaBHEHUH

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




YpaBHeHus u

PazBuBaroime quaakTHISCKUE HI'PHI,

YACOB 110 [TPOTPAMME

16 bubnuorexa [JOK HAIIPABJICHHBIE HA MTOBBIIICHUE YPOBHS
HEpPaBEHCTBA. .
P https://m.edsoo.ru/7f419d08 CBOEY KOMIIETEHTHOCTH 4Y€epe3
Hepagenctra
MPAKTUYECKYIO JEATEIbHOCTh
[IpakTKy™m, HapaBJICHHBIN HA OBJIA/ICHUE
Yncosele Bubmorexa [JOK L
15 MPOCTEUIIMMH HABbIKAMU
MOCIEI0BATEIHbHOCTH https://m.edsoo.ru/7f419d08 .
HCCIIEIOBATEIILCKON JIESITEIbHOCTH
I'pynmoBas paboTa, HarpaBJICHHAs Ha
[ToBTOpEHME, IMOHUMaHUE MaTEMAaTUYECKON HayKH KaK
0000111eHHE 18 bubmmorexa OK chepsl UeTOBEUYECKOM NS TETbHOCTH, ITAOB
’ . https://m.edsoo.ru/7f419d08 : P ’
cucTeMaTu3alus 3HaHui €€ pa3BUTHS U 3HAYUMOCTH JJIsl Pa3BUTHS
UBUJIN3AIAN
OBIIEE KOJIMYECTBO 102




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

» Anrebpa, 7 ximace/ lopodees I'.B., CyBoposa C.b., bynumosuu E.A. u
npyrue, AkiponepHoe obiiectBo «M3narensctBo «IIpocBeiienne»

» AnreGpa, 8 kiacc/ lopodees I'.B., CyBopona C.b., bynumosuu E.A. u
npyrue, AkinonepHoe obmectBo «M3narenscTtBo «IIpocBeiienne»

» Anrebpa, 9 kiacce/ Jopodees I'.B., CyBoposa C.b., bynumosuu E.A. u
npyrue, AkunonepHoe oomectBo «M3natenscrBo «IIpocBenienue

Anrebpa, 7 ki1.: pabouas terpans / C. C. Munaesa, JI. O. PocioBa. — M.:
[Ipocsemenne

AnreOpa, 8 ki1.: pabouas Terpaap. B 2 4. / C. C. Munaesa, JI. O. PocnoBa. —
M.: IIpocsemienne

Anrebpa, 9 ki1.: pabouas terpans. B 2 4. / C. C. Munaesa, JI. O. PocnoBa. —
M.: ITpocseuieHue

Anrebpa, 7 xi.: muaaktudeckue marepuansl / JI. I1. EBcradnena, A. I1. Kapm.
— M.: IIpocBeuienue

AnreOpa, 8 ki1.: tuaaktudyeckue marepuansl / JI. I1. EBcradnesa, A. I1. Kapm.
— M.: IIpocsemieHne

Anrebpa, 9 xi1.: munakruaeckue matepuainsl / JI. I1. EBcradresa, A. I1. Kapm.

— M.: IIpocBemienne



METOANYECKHUE MATEPUAJIBI UISA YUUTEJISA

Anrebpa. 7 kiacc. Metonuueckue pekomenaamnuu. - C. b. CyBoposa, E. A.
bynumosuy, JI. B. Ky3nernoBa — M. : [IpocBenienune

Anrebpa. 8 kimacc. Metonnueckue pekomenaaiuu - Cysoposa C.b.,
Bbynumosunu E.A., Ky3nenosa JI.B.— M. : [IpocBenienue

Aunre6pa. 9 kiacc. Metonuueckue pekomenaaruu - Cysopona C.b.,
bynumosnu E.A. — M. : [IpocBemienue

Anrebpa, 7 ki1.: Temarudeckue tectsl / JI. B. Ky3nenosa, C. C. Munaesa, JI.
O. PocnoBa u gp. — M.: IIpocBenieHue

Anrebpa, 8 xi1.: Temarudeckue tectsl / JI. B. Ky3nenosa, C. C. Munaesa, JI.
O. Pocnoga u ap. — M.: [IpocBelienue

Anrebpa, 9 ki1.: Tematnueckue tectol / JI. B. Ky3nemnosa, C. C. Munaesa, JI.
O. Pocnosa u np. — M.: [Ipocsemienune

Anrebpa, 7—9 ki1.: konTpoasHbie padboTsl / JI. B. Ky3nenosa, C. C. Munaega,

JI. O. PociioBa. — M.: [IpocBemnieHue

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPCBI CETHU
HUHTEPHET
Poccuiickast anekTponHas mkona https://resh.edu.ru/

bubmuoreka [{OK https://m.edsoo.ru/



OO6pazoBatenbHbli TopTan https://uchi.ru/

KoncrpykTop nntepaktuBHbIX 3aganuil «1C:Ypox» https://urok.1c.ru/



