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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUS U B MTOBCEAHEBHOM KU3HU. Pa3BuTHe y 00y4arommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM ITHU(PPOBOM
obmectBe. M3yueHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOJI0/1aTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBAaTh CBOW JCHCTBHSI M BBIBOPBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJaroIMIMXCSA: OHM HCIHOJB3YIOT JCIYKTUBHBIE U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydeHue  anrebpe  mpeanoyiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITENIFHOM  JIEATEBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B cTpykType nporpammel yaeOHOTO Kypca «Anredpay Jijisi OCHOBHOTO OOIIETro
o0pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE JINHUU:
«Uucma © BBIUKCIEHUS», «ANTEOpanyecKue BBIPAKEHUS», «YPAaBHCHHS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCS HAa MPOTSHKCHUH TPEX JIET U3YUEHUsI Kypca, B3aUMOJCHCTBYS C
JpYTUMU ero JuHusMd. B xome wu3ydeHus yd4eOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEICTAaBICHHBIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTHYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMaTthdeckoro si3bika. ComepkaTenbHOH |
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne nuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW TSt
JTATBHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPUOOPETCHHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIMUMBIX JIJIsl IOBCETHEBHOM
KU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBSA3aHO C PALMOHAIBHBIMM M HUPPALUOHATBHBIMH YHCIaMHU, (HOPMUPOBAHHEM



MPEJCTABICHUH O JEHCTBUTEILHOM YKCIie. 3aBEPILICHUE OCBOSHUS YUCIOBOM JTUHUU
OTHECEHO K CpeIHEMY 00IIeMy 00pa30BaHHUIO.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro JJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX PEIMETOB U TPAKTUKO-OPUEHTHPOBAHHBIX 3a1a4. Ha ypoBHE OCHOBHOTO
o0miero obpazoBaHusi y4eOHBIN MaTepual TPYNIUPYETCs BOKPYT pallMOHAIbHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMATUKHU KakK s3bIKa JJIst
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJIEH, OINUCAHMUS TMPOLUECCOB U  SABJICHUU
peansHOro Mupa. B 3amaun o0yueHus anredpe BXOAAT TaKKe TalbHENIIee pa3BUTHE
QITOPUTMHYECKOTO MBILIEHHS, HEOOXOIMMOT0, B YACTHOCTH, JJII OCBOEHHUS Kypca
MH)OpPMATUKHA, W  OBJIAJCHUE  HABbIKAMU  JIEAYKTUBHBIX  PACCYKICHUU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pPa3BUTHIO BOOOpa)KEHUS,
CHOCOOHOCTEHM K MaTEMaTUYECKOMY TBOPUECTBY.

Conepxkanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJICHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL ONMCAHUS U UCCIIEOBAHUS pa3HOOOPA3HBIX POLIECCOB U SABJICHHUI B IPUPOE U
obmiectse. M3yueHue matepuasna cnocoOCTBYET pa3BUTHIO Y 00YUaIOUIUXCS YMEHUS
WCIIOJIB30BaTh PA3JIMYHBIE BBIPAZUTEIBHBIE CPEICTBA SA3bIKA MAaTEMAaTHKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMYy MiaHy B 7-9 Kkjaccax u3ydaeTcss Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Uucma © BBIUKCIEHUSN», «ANTEOpanyecKue BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBEHCTBA», « DyHKLIMM.

Ha uzyuenue yue6HOro kypca «Anredpa» orBoaurcst 306 yacos: B 7 kiacce —
102 gaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 gaca B Heziento), B 9 kmacce
— 102 gaca (3 yaca B Heento).



COAEPKAHUE OBYUEHMUSA
7 KJIACC (102 yaca — 3 yaca B He/1eJI10)

Yucaa v BIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE W JECSITHYHBIC, TIEPEX0]] OT OJHON (HOpPMBI 3arucu
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
YOOPSAJOYUBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS C
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CrerneHb C HaTypallbHBIM IIOKa3aTeJeM: OIlpe/esieHne, MpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEICHUs], 3aUCh 00NbIIMX yucesn. [IpouenTsl, 3anuce
IIPOLIEHTOB B BHUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jla4u Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHNE TPU3HAKOB  JACIUMOCTH, pA3JO0KEHHUE HAa  MHOKHUTEIH
HaTypaJIbHBIX YHUCEII.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMasi ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHHUs nepemeHHbIX. [IpeacraBieHne 3aBUCUMOCTH MEXY BEJIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoiiCTBa CTENEHU C HATYPAJIbHBIM MOKA3aTEJIEM.

OpnHouwiensl U MHOTOWIEHBI. CteneHb MHOTOwIeHa. CloXKeHue, BHIYUTAHHUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBI
Y KBaApar pa3HocTh. Popmyiia pa3HOCTH KBAapaToB. Pa3iioxkeHne MHOTOWICHOB Ha
MHOKHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpeHb YpaBHEHHWs, MpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pEUICHUE JIMHEUHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHU IO YCIOBUIO
3a7a4u. Pelienre TeKCTOBBIX 3371a4 € MOMOILBIO YPABHEHHM.

JluneitHoe ypaBHEHUE C IBYMs MEPEMEHHBIMU U ero rpaduk. Cuctema IByx
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 3a7a4 C TIOMOIIbIO CUCTEM
YPaBHEHUM.

DOyHKIUU



KoopauHara Touku Ha npsiMou. UucnoBele TpoMeEXYyTKU. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Alcimucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanpHbIX 3aBucuMocTell. [lonarue pynkunu. ['paduk pyHkmm.
CroiictBa Qynkuuii. Jluneitnas ¢pynknus, e€ rpaduk. ['padpuk Gyakuum y = |X|.
['paduyeckoe pelieHue JIMHEHHBIX YPaBHEHUI U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KJIACC (102 yaca — 3 yaca B He/1eJI10)

Yucsa v BbIYMCJIEHUS

KBagparueiii kopeHb u3 uucna. [loHsitue 00 uUppalMOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJpaTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHMCJIEHUSM. JIeiCTBUTEIIBHBIE YUCTIA.

CreneHb C UeNbIM MoKaszaTeneM U €€ cpoicTBa. CTaHgapTHAs 3alUCh YHCIA.

AaredpanvyecKue BbIPpAKEHUSA

KBagpaTHbIil TPEXWIECH, PA3JIOKEHNUE KBAPATHOTO TPEXUIIEHA HA MHOKHUTEH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoll JpoOu.
CnoxeHue, BBIYUTAHHUE, YMHOXEHUE, JEJICHHUE alreOpandeckux ApoOei.
PannonanbsHbIe BRIpRXXEHHS U X ITpeoOpa3oBaHue.

YpaBHeHMs U HEPABEHCTBA

KBaaparHoe ypaBHeHue, hopmyia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUN, CBOIAIIMXCS K JIMHEWHBIM W KBAJPAaTHBIM.
[Ipocreiime qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas uaTEpHpeTalvs YpaBHEHUN C IByMs MEPEMEHHBIMU U CHCTEM
JVMHEVHBIX YPAaBHEHUW C JABYMs NE€pEMEHHBIMHU. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooM.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HEpaBEeHCTBO ¢ OHOM NEPEMEHHOM.
PaBHOCWMIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTteMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM!.

DyHKIMHA

[Tonsitue pynkuuu. OOIacTh ONpeAeNIeHNs U MHOXKECTBO 3HAUCHUI (PYHKIUU.
CriocoOsbI 3amanus QyHKITHIA.

I'padux ¢ynkumm. YUrtenwe cBoiicTB (yHknuu mo e€ rpaduky. [Ipumepsr
rpadukoB GYHKIHMA, OTPAKAIOMIUX PEATTbHBIE MPOIECCHI.

OyHKIMM, OIMUCHIBAIONIME TIPSAMYIO M OOpaTHYH MPONOPLHMOHAIIBHBIC
3aBHCHMOCTH, HX rpadukn. OyHkuun Y = X2, y = X3, y = VX, y=|X|. [paduueckoe
pEIICHUE YPABHEHUW U CUCTEM YPABHECHUMU.



9 KJIACC (102 yaca — 3 yaca B HeJ1eJII0)

Yuciaa v BBIYMCICHUA

PanronanpHbie 4KCla, UppallMOHANIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JecsaTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ICUCTBUTEIbHBIC YUCIIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEK]Ty MHOKECTBOM JICUCTBUTEIBHBIX YACENI U KOOPAUHATHOM MPSMOM.

CpaBHEHHE JIEWCTBUTENBHBIX YHCEN, apuPMETHUYeCKue JEHUCTBUA C
JEWCTBUTEIbHBIMU YUCIIAMU.

Pasmepsl 0OBEKTOB OKPYXAIOUIETO MHpA, AJUTEIBHOCTh IPOILECCOB B
OKPY’KaIOIIEM MHUPE.

[Tpubnmx€HHOE 3HAUEHUE BEJIIMYMHBI, TOYHOCThH NMpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u onieHKa pe3ysbTaToB BEIYMCIICHUN.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. PemieHne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
buksanpatrHoe ypaBHeHue. lIpumMepsl penieHus ypaBHEHUN TPETbEN U YETBEPTOU
CTEIICHEH Pa3JIOKEHUEM Ha MHOXKUTEIIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem OByX
JIMHEMHBIX YPABHEHUH C IByMs [IEPEMEHHBIMHU. PellleHne CUCTEM JIBYX YpaBHEHH,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienrne NMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOW. PemeHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padprueckas wHTEpHpeTanys HEPABEHCTB W CUCTEM HEPABEHCTB C JABYMS
MIEPEMEHHBIMHU.

DyHKIUU

KBagpatnunas ¢ynkuus, e€ rpaduk u cBorctBa. [lapabona, KoOpaMHATHI
BEPUIMHBI 1apadoJIbl, 0Cb CUMMETPHUHU MMAPAOOJIBI.

I'padukn byskmumit: Y = kx, y = kKx + b, y = k/x, y = X3, y = VX, y = |X| 1 ux
CBOWCTBA.

YucsioBbIe MOCI€I0BATEILHOCTH U MPOrPeccum

[loHATHE 4YHCIIOBOM MOCHEAOBATEIBHOCTH. 3aJaHUE IIOCIIEIOBATEIIBHOCTH
peKyppeHTHOH (opmysoit u popMyIioi N-ro ujeHa.

ApudmeTrnueckass U reoMerpuueckas nporpeccuu. @opmynsl N-ro uieHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N UJICHOB.



N300paxeHne 4YIeHOB apU(PMETHUYECKOH U TE€OMETPUUYECKOM TMporpeccuit
TOYKaMHM Ha KOOPJMHATHOW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3y/IbTaThl OCBOCHHS IIPOrpPaMMbl yueOHOro Kypca «Anredpar
XapaKTEPHU3YHOTCH:

1) maTpuoTnyeckoe BOCIMTAHUE:

MPOSIBJICHUEM HMHTEpECa K MPOLLJIOMY M HACTOSIIIEMY POCCUMCKONW MaTEeMaTHKH,
LEHHOCTHBIM OTHOILIEHHUEM K JIOCTHIKEHUSAM POCCHUUCKUX MATEMATUKOB U POCCUMCKOM
MaTEMaTUYECKOM MIKOJIBI, K MCIOJIb30BAaHUIO 3THUX JOCTHKECHUW B JAPYIMX HAayKax U
MPUKIAAHBIX cepax;

2) rpaskaaHcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOA3aHHOCTEW TpaKJaHWHA U peaju3alhHd €ro
paB, MPEACTABICHUEM O MAaTEMAaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS Pa3IMUHBIX
CTPYKTYp, SBJCHHUH, NpOLEAyp TIpaxIaHCKOro oOlecTBa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXIEHUIO STUYECKUX MPOOJEM, CBA3AHHBIX C
MPAKTUYECKUM TPUMEHEHUEM JTOCTUKEHUN HAYKH, OCO3HAHUEM BaKHOCTH MOPAIILHO-
ATUYECKUX MPHUHIIMIIOB B I€ATEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM HA aKTHMBHOE YYacTME B pELICHUWM MPAKTUYECKHX 3a]ad
MaTeMaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHWEM BaXXKHOCTH MAaT€MaTHYECKOIro
o0pa3oBaHMsI Ha MPOTSHKEHUH BCEH MKU3HM A YCHEIHOM NpodecCuoHaNbHON
JESTeIbHOCTY U pa3BUTUEM HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPDOM U
OCTPOECHUEM HHJMBUIYATbHON TPACKTOPHUH OOpa30BaHUS M KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIOCOOHOCTBIO K  SMOLMOHAJIBHOMY M  3CTETHUYECKOMY  BOCIPHUSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajay, pELIEHUH, pacCyX JCHUH, YMEHHIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTalMed B JEATEIbHOCTH Ha COBPEMEHHYI0 CHUCTEMY HAayYHBIX
IpecTaBiIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 4YEJIOBEKa, MPHUPOABI U
oOuiecTBa, MOHUMAHUEM MaTeMaTHMYECKOM HayKuM Kak cgepbl 4YeloBeYeCKon
NESATEIbHOCTH, 3TallOB €€ pPAa3BUTHA M 3HAYMMOCTH JUISl Pa3BUTHs LMBHIIN3ALNM,
OBJIAJICHUEM SA3BIKOM MaTeMaTUKA W MATEMaTHYECKOM KYyJIbTYpOWl Kak CpeICTBOM
NO3HAHUSA MHpaA, OBJAJACHUEM NPOCTEHIIMMU HaBBIKAMH HUCCJEI0BATEIbCKON
NEeSATENbHOCTH;



6) ¢usnueckoe BocnHMTaHHe, (opMHpPOBAHMEe KYJIbTYPbl 310POBbS H
IMOLMOHAJBHOTO 0J1ArONOJyYHs:

TFOTOBHOCTBIO TPUMEHSATh MaTEeMaTHYECKUME 3HAHUS B HHTEpPECax CBOErO
3I0pOBbS,  BEJIEHUS  3/J0pOBOro  oOpa3a  JKHM3HM  (340pOBOE  IHUTaHUE,
cOaTaHCUPOBAHHBIN PEXKUM 3aHATUHN U OTAbIXA, pEryJsipHas pu3ndeckasi akTUBHOCTD ),
c(hOpPMHUPOBAHHOCTHIO HAaBBbIKA PEQIICKCHH, TPU3HAHIUEM CBOETO MpaBa Ha OLUIMOKY U
TaKoro K€ MpaBa APyroro 4ejaoBeKa;

7) 3K0JIOrH4YecKoe BOCIIMTAHUE:

OpUEHTallMEel Ha MPUMEHEHHE MaTeMaTU4YeCKUX 3HAHWM JUIsl pellieHMs 3a7ad B
00J1aCTH COXPAHHOCTU OKPYXKAaroIIe cpebl, INITAHUPOBAHUSI IOCTYIIKOB M OLIEHKH UX
BO3MOJKHBIX TOCJIEICTBUNA ISl OKPY’KalOIIEH Cpenbl, OCO3HAaHHWEM TIIJI00AIBHOIO
XapaKTepa S3KOJOTMYECKUX TPOOJIEM U ITyTEH UX PELICHUS;

8) apanTanusi K M3MEHSIOIMMCS YCJOBHAM COLHUAJILHON M NMPHPOAHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIOBHMSX HEONPENEIEHHOCTH, ITOBBILIEHUIO
YPOBHSI CBOE€ KOMIETEHTHOCTH Y€pe3 MPAKTUYECKYIO JEATEIbHOCTb, B TOM YHUCIE
YMEHHUE YUUTBCS y APYTHUX JIIOJIEH, MPUOOPETATh B COBMECTHOM JIE€SITEIbBHOCTH HOBBIE
3HAHMS, HABBIKM ¥ KOMIIETEHLIUN U3 ONBITA IPYTHUX;

HEOOXOAUMOCTBIO B  (OPMUPOBAHMU HOBBIX 3HaHW, B TOM 4YHUCIE
(opMynHpOBaTh UAEH, TOHATHUS, TUIOTE3bl 00 OOBEKTAX U SIBICHUSAX, B TOM UYHUCIE
paHee  HEU3BECTHBIX, OCO3HABaTh  JACPUUUTHI  COOCTBEHHBIX 3HAHUU WU
KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYyallMI0 KaK BBI3OB, TPeOYIOIUNA KOHTPMEp, KOPPEKTHPOBATh NPUHUMAaEeMble
pemieHuss U AeUCTBUSA, (POPMYIHpPOBATH M OLEHUBATH PHUCKKM M IOCIEICTBHUS,
dbopMUpOBATH OIBIT.

METAITPEAMETHBIE PE3YJIBTATDBI
ITo3HaBaTe/ibHbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

ba3oBble Jiornueckue aeiicTBUA:

e BBIABJIITH M XapaKTEPHU30BaTh CYIIICCTBEHHBIC TMPHU3HAKH MAaTEMAaTHYCCKHUX
O00OBEKTOB, TIOHATHI, OTHOIICHUN MEXIy TMOHITHAMHU, (HOPMYyITUPOBAThH
OTpeneneHus]  TOHSATWUW,  yCTaHAaBIWBAaTh  CYIIECTBCHHBIM  TMPHU3HAK
KiIaccu(pukanyuu, OCHOBAaHUS Jisi OOOOIICHWS W CpaBHEHUS, KPUTEPUU
IIPOBOJIUMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYJIHpPOBATH U  MPeoOpa3oBBIBATH  CYXKIACHHUS:
YTBEpAUTENbHbIE U OTpULATENbHbIE, €IWHUYHBbIC, YacTHbIE U 0OIIue,
YCIIOBHBIE;

BBISIBIISITh MAaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MTPOTUBOPEUUS
B (aKTax, JIaHHbIX, HAOMIOJCHUSIX U YTBEPXKACHUSIX, NpEAaraTtb KpUTEpUU
JUISl BBISIBJIICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEUN;

JeNlaTh BBIBOJIBI C HCIOJIb30BAHWEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUM, yMO3aKIIOUEHUH 10 aHATIOTHH;

pa30OupaTh J0Ka3aTelIbcTBA MAaTEMATHUYECKUX YTBEPXKICHUM (NIPSIMbIE U OT
IPOTHUBHOIO), MPOBOJUTH CAMOCTOSITEILHO HECJIOXKHBIE J0Ka3aTeIbCTBA
MaTeMaTH4eCKuX (DaKTOB, BBICTpAaWBaTh aApPTyMEHTAIMIO, TMPUBOAMTH
MPUMEPHI ¥ KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS,
BBIOMpATh Croco0 pemieHus y4eOHOW 3amauu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BbIOMpPATh Hambojee NOAXOAMMNA € YYETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/bCKHe AeiiCTBUS.

HCITOJTB30BaTh BOIPOCHI KaK HCCIIENOBATEIBCKUA HHCTPYMEHT TO3HAHUS,
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIOIIME MPOTUBOpEUHe, MpodiIeMy,
CaMOCTOSTENIbHO YCTaHABIMBATh HCKOMOE U JaHHOE, hOPMHUPOBATH TUIIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

MPOBOJIUTH TI0O CaMOCTOSITEIBHO COCTABJIICHHOMY IUIAHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE MCCIEOBAHUE TI0 YCTAHOBJICHHUIO OCOOCHHOCTEMH
MaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOMH;
CaMOCTOSTENbHO (POpPMYIHpPOBaTH OOOOIIEHUS W BBIBOJBI IO pe3yjbTaTaM
MpPOBEAEHHOTO HAOIOIEHUS, MCCIENIOBaHUs, OILEHUBATh JOCTOBEPHOCTD
MOJIyYeHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoIecca, a TaKKe BBIIBUTAThH
MIPETOIO0XKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanmueii:

BBISIBJIATh HEJIOCTATOYHOCTh W M30BITOYHOCTh HMH(POpPMALIUU, JAHHBIX,
HEOOXOIUMBIX JJIsl PEIICHMS 3a]a4H;

BbIOMpaTh, AaHAJIW3UPOBATh, CHUCTEMATU3UPOBaTh U HHTEPIPETHUPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (YOPM MpeICTaBICHHUS;

BbIOMpaTh (GopMy MpeiacTaBieHus MHPOpPMAMM W WLIIOCTPUPOBATh
pemiaemMble 3aJaud  CXEMaMH, JAMarpaMMaMy, WHOW Trpa@ukod U HX
KOMOMHAIIMSIMU;

OLICHMBATh HAJEKHOCTh HMHPOPMAIMM IO KPUTEPUSIM, MPEAIOKEHHBIM
YUUTEJIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSTEIBHO.

KomMMyHuKaTHBHBIC YHHMBEpPCAIbHbIE Yy4eOHbIE JeHCTBUS:



BOCIIPUHUMATH U (OPMYITUPOBATH CYXKIAEHUSI B COOTBETCTBUU C YCIOBUSIMU U
[eJasIMU OOIIEeHNs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHS B
YCTHBIX U MUCHhbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHUS 10 X0y PEIISHUS 3aa49H,
KOMMEHTHUPOBATh NOJyUYEHHBIN pPe3yJIbTaT;

B X07€ 00CYXAeHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMON TEMBI,
poOJIEMBI, PEIIAEMON 3a/layy, BBICKA3bIBATh WJICH, HAICJICHHBIE HA TOHUCK
pEIIeHUS, COTIOCTABIIATh CBOM CYXKIEHUS C CYKICHUSIMHU IPYTUX YIaCTHUKOB
nuanora, OOHapy»XWBaTh pPA3IUYUE M CXOJCTBO MO3UIIMI, B KOPPEKTHOMH
dbopme GpopMyIHpoBaTH PA3HOTIIACHUS, CBOU BO3PAKECHHUS;

NPEICTABIATh PE3yIbTaThl PEUICHUS 3a]lauM, SKCIIEPUMEHTA, UCCIEOBaHUS,
MPOEKTa, CAMOCTOSITETIFHO BHIOMPATh (OpMAT BBICTYIICHHUS C yUETOM 3a]ad
MPE3EHTALNUN U OCOOEHHOCTEHN ayIuTOPUH;

MOHUMAaTh U MCIOJIb30BaTh MPEUMYINECTBA KOMAHIHON U WHIAMBUIYaTbHON
paboThI IPU PEIICHUH YYEOHBIX MATEMAaTHUYECKUX 3a]1aY;

NPUHUMATh 1€Jh COBMECTHOM JESTENbHOCTH, IUJIAHUPOBATH OPraHU3AIUIO
COBMECTHON paboThl, pacHpenensTe BUAbBI padOT, JAOroBapHUBAaThCA,
00Cy>XIaTh MpOLEeCC U Pe3yabTaT padOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B IPyNMoOBBIX opMax paboThl (00CykKaeHUS, 0OMEH MHEHUSIMH,
MO3TOBBIC INTYpMBI M JIPyTH€), BBIMOJIHATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JICUCTBUS C IPYTHMH YJICHAMU KOMaHbI, OIICHUBATH
KauecTBO CBOETO BKJaga B OOmMUH MPOAYKT 1O  KPUTEPHSM,
c(hOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

PeryasiTuBHbIC YHUBEpCAJIbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, QJITOPUTM pelIeHUs 3aaadd (WIh €ro
4acTh), BBIOMpATh CHOCOO peIieHHusS ¢ y4ETOM HMMEIOIIMXCS PEeCypcoB M
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh M  KOPPEKTUPOBATh
BapUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpPMAIIHH.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIN HHTEJJIEKT:

BJIaIeTh CIIOCO0AMU CaMOITPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U pe3ylibTaTa
pelIeHns MaTEMAaTUIECKOM 3a1auu;

MIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPHU PELIECHUU 3a7a4H,
BHOCUTh KOPPEKTUBBI B JI€ATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJbTaTa AEATEIBHOCTH IOCTABICHHON LENU U
YCIIOBUSIM, OOBSCHATH NPUYMHBI JOCTHIKEHUS WIM HEJOCTHKEHHS LIEJH,
HAXOJUTh OMIMOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.



HHPEAMETHBIE PE3YJ/IbTATDBI

K koHmy oOyuenus B 7 kjacce OOydalomMCS TMOMYYUT CHEAYIOIINE
peIMETHBIE PE3yJIbTAThI:

Yuciia 1 BbIYMCTICHUS

BoimonusATe, coderas YCTHbIE W THCHMEHHBIE MPHEMBI, apUPMETHUECKHE
JEUCTBUA C PAllMOHAIbHBIMU YU CIIAMH.

Haxonuth 3HaY€HUs YHCIOBBIX BBIPAKEHUM, NPUMEHITh pPa3HOOOpa3HbIE
crocoObl M TPHUEMBI BBIYUCICHUS 3HAUYEHUU JIPOOHBIX BBIPAKEHUM, COIEpKALIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexonuTe OT OgHOW (QOPMBI 3amHMCH 4YUCEN K APYyroi (mpeoOpa3oBBIBATH
JECSTUUHYIO IpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU B
OCCKOHEUHYIO JICCITUIHYIO JPOOB).

CpaBHUBATh U YHOPSAJOYMBATH PallMOHAJIbHBIE YUCIIA.

OKpyrIJIsTh Yncna.

BBINONHATS NPUKUAKY U OLEHKY PE3yJIbTaTa BBIYUCIICHHM, OLEHKY 3HAaYEHUU
YHCJIOBBIX BBIPAKEHUH. BBINOIHATH AEUCTBHUS CO CTENEHSMU C HATypaJbHBIMU
NIOKAa3aTeJIIMH.

[IpuMeHATh MPU3HAKK JIETUMOCTH, PA3JI0KEHHE Ha MHOXKHMTENIN HaTypajbHBIX
YHUCEel.

Pemate npakTHKO-OPUEHTUPOBAHHBIE 3a/layd, CBSI3aHHbIE C OTHOILUEHUEM
BEJIUYMH, IPONOPLIUOHAIBHOCTBIO BEJIMYWH, IPOLEHTAMH, WHTEPIPETHPOBATH
pe3ynbTaThl PEIICHMs 3a7a4 C y4ETOM OTPAaHWYEHHUH, CBSA3aHHBIX CO CBOMCTBAMM
paccMaTpuBaeMbIX 0OBEKTOB.

AJire0panvecKue BbIPaKeHUs

Hcnonp30Bath anredpanyecKyro TEPMUHOJIOTHIO M CUMBOJIMKY, IPUMEHSATH €€ B
IpoLEecCe OCBOCHMsI y4eOHOro MaTepuaia.

Haxomuth 3HaueHHss OyKBEHHBIX BBIPAKEHUN NPU 3a/aHHBIX 3HAUYEHUSX
MEPEMEHHBIX.

BoInonHATh npeodpa3oBaHus LEJIOr0 BbIPAKEHHUS B MHOTOWIEH MPUBEICHUEM
MOT00HBIX CIaraeMbIX, PACKPBITHEM CKOOOK.

BBINIONHATE YMHOXKEHHE OJHOWIEHA HAa MHOIOYIEH M MHOrOWIEHa Ha
MHOTOWIEH, TPUMEHSATH (DOPMYJIbI KBaJpaTa CYMMBbI U KBaJipaTa pa3HOCTH.

OcCylecTBIATh Pa3JIOKEHUE MHOTOWIEHOB HA MHOXHUTEIA C IOMOIIbIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXXMTEJIS, TPYIIUPOBKH CIAraeMbIX, PUMEHEHUS
(GopMyJT COKpAIIEHHOTO YMHOXKEHHUS.

[IpumensTh MpeoOpa3oBaHKs MHOTOUICHOB JJI PELICHUS Pa3IUYHbIX 33]a4 U3
MaTE€MaTUKH, CMEKHBIX MPEAMETOB, U3 PEAIbHON MPAKTUKU.



Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypPAIbHBIMU IOKA3aTENsIMUA IS
npeoOpa30BaHUs BHIPAKCHUH.

YpaBHeHHS U HEPABEHCTBA

Pemlate nuHEVHBIE ypaBHEHHS C OJHOW IEPEMEHHOH, MPUMEHSA ITpaBUIIa
nepexo/ia OT UCXOAHOTO YPaBHEHHS K paBHOCUIBHOMY eMy. IIpoBepsTh, ABiseTcs Jin
YHUCJIO KOPHEM YPAaBHEHHS.

[IpumeHsATh rpaduuecKkue METOAbl MPU PELICHUHN JIMHEWHBIX YPABHEHUN U UX
CUCTEM.

[logOupaTe mnpuMepsl TMap 4YHUCEN, SBISIOMIUXCA PEIICHUEM JIMHEWMHOTO
YPAaBHEHHUS C ABYMSI IEPEMEHHBIMMU.

CtpouTh B KOOPIMHATHOW IMJIOCKOCTH TpadUK JIMHEHHOTO YpaBHEHHS C JABYMS
MEPEMEHHBIMHU, MOJIb3YSICh TPa(PUKOM, IPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemats cucTemMbl ByX JIMHEHMHBIX YPABHEHHUU C ABYMsI NEPEMEHHBIMH, B TOM
quciie rpaduiyecKu.

CocTaBisaTh U pemaTh JJUHEHOE YPaBHEHHUE UM CUCTEMY JIMHEUHBIX YPABHEHUN
[0 YCIIOBHIO 33Ja4d, MHTEPHPETHPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4yu
ITOJTyYEHHBIA PE3yJIbTarT.

DOyHKUUHA

N300paxaTh Ha KOOPAUHATHOM MPSMOIM TOYKH, COOTBETCTBYIOLIME 3a/laHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, MHTEPBaJbl, 3alMChIBATh YHCIIOBBIE MPOMEXKYTKH HA
anreOpanyeckoMm si3bIKe.

OTtMeyaTh B KOOPJAMHATHOM IJIOCKOCTH TOYKH MO 3aJaHHBIM KOOpPJMHATaM,
cTpouTh rpaduku TuHEHHBIX GyHKIMH. CTpouTh rpaduk GyHKINH Y = [X|.

OnuceiBaTh € TOMOMIbIO (YHKIMH M3BECTHbIE 3aBUCUMOCTU  MEXKIY
BEJIMYMHAMH: CKOpPOCTb, BpEMS, PACCTOSHHE, I€HA, KOJMYECTBO, CTOUMOCTb,
MIPOU3BOAUTENIBHOCTD, BpEMs, 00BEM PabOTHI.

Haxoauth 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMEeHTa.

[Tonumate rpaduyeckuii Crocod MPEACTaBICHUS W aHalu3a WHGOpPMAIIHH,
U3BJIEKaTh U MHTEPIIPETUPOBATh MH(OPMALIKIO U3 TPapUKOB pealbHBIX MPOLECCOB U
3aBUCHUMOCTEMN.

K xonimy oOyuenus B 8 kJacce oOydaromuidcsl TMOJYYHUT CIETYIOLINE
MIPEAMETHBIE PE3YJIBTATHI:

Yucia v BIYUCICHUSA

Hcnonb3o0BaTh HauYadbHbIE IPEICTABICHUS O MHOKECTBE ICCTBUTEIBHBIX YUCEN
JUISL CPaBHEHUS, OKPYTJIEHUS M BBIYMCICHUN, U300pa)xkaTh JEHCTBUTENbHBIE YHCIIA
TOYKaMHU Ha KOOPAUHATHOU IPSAMOU.

[IpumeHATh TOHSATHE apUPMETHYECKOTO KBAJPATHOTO KOPHS, HAXOJUTh
KBaJpaTHbIE KOPHM, HCIIOJB3Yys] MPU HEOOXOJAMMOCTH KaJIBbKYJSTOP, BBITIOJIHSTH



npeoOpa3oBaHusl BIpAXKEHUH, COIepKAIINX KBaAPATHBIE KOPHU, UCIIOJIb3Ys CBOMCTBA
KOpHEW.

Hcnonb30oBaTh 3amucu OOJBIIMX M MAJIBIX YUCET C MOMOIIBIO JIECITUYHBIX
npoOeii u creneHelt uucna 10.

AJireOpandecKue BbIPaKeHUA

[IpuMeHATh TMOHSATHE CTEMEHW C I[EJABIM  TI0Ka3aTejieM, BBITOJHATH
peoOpa3oBaHUsl BEIPAKEHUHN, COIEPKAIIUX CTEIICHHU C LIEJIbIM [TOKa3aTeNIeM.

BBITTONTHATE TOXKIECTBEHHBIE TTPEOOPa30BaHUs PAllMOHATBHBIX BBIPAKCHUN Ha
OCHOBE MpaBUJI ACHUCTBUHN HaJ MHOTOUYJIEHAMU U alre0pandyecKuMu ApoosiMu.

PacknanpiBaTh KBaApaTHBIN TPEXUIEH HA MHOKHUTEIIH.

[IpumenaTs npeoOpa3oBaHMs BRIPAKEHUHN I PEIICHHS Pa3IMYHBIX 3a/1ad U3
MaTEeMaTHUKH, CMEKHBIX MPEIMETOB, U3 PEATbHON MTPAKTHUKH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHelHbIC, KBaJgpaTHbIE YpPAaBHEHHUS M paIlMOHAJIBHBIE YpaBHEHUS,
CBOJISIIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C JBYMS IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIAEA0OBAHNS YPABHEHUM U CUCTEM YPABHEHU, B TOM
yucjae ¢ NMpUMEHEHHWEeM TpaduyecKkux MpencTaBieHui (ycTaHABIUBAThb, UMEET JIHU
ypaBHEHUE WM CUCTEMA YPaBHEHUHN PEILICHUS, €CITU UMEET, TO CKOJIBKO, U MPOUee).

[lepexoauTh OT c10BECHOM (OPMYITHPOBKH 3a/1a4U K €€ anredpandeckoi Mojenu
C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WU CUCTEMBI YPaBHCHUM, HHTEPIIPETUPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 3aJ1auy MOJTYyYECHHBIA pe3ysIbTar.

[IpuMeHATh CBOMCTBA YHMCIIOBBIX HEPABEHCTB JJISI CPABHECHMS, OIICHKH, PEIIaTh
JUHCHHBIC HEPABEHCTBA C OJTHOM NMEPEMEHHOM M MX CHCTEMBI, JIaBaTh IPaPUUICCKYIO
WUTIOCTPALIUIO MHOKECTBA PEIICHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[ToruMaTh W HCMOL30BaTh (DYHKIIMOHAIBHBIE TMOHATHS W S3BIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAYCHMs), OMNPEACNITh 3HauYeHHEe (YHKIMH TIO0 3HAYEHUIO
apryMeHTa, ONpeAesaTh CBOMCTBA PYHKIIUHU TI0 €€ rpaduKy.

Ctpouts rpaduku dJieMeHTapHBIX (YHKIIUA BUIA:

y=k/x,y=x2,y=x3,y = ||, y = VX, OIHCBHIBATH CBOICTBA YHCIOBON (YHKIIHH
o e€ rpadukxy.

K xonmy oOydenus B 9 kiacce oOyyarouiuiicss MOJYyYUT CIEAYIOLINE
MIpEAMETHBIC PE3YJIbTATHI:

Yucia v BIYUCICHUSA

CpaBHHBATh W YIIOPSI0YMBATH PAIMOHAIBHBIC M MpPAIlMOHAIBHBIC YHCIIA.

BrImonHATE apudMeTHUecKne ACHCTBUSA ¢ PAlMOHATBLHBIMH YHCIIAMH, COUYeTas
YCTHBIE W THMCHbMEHHBIC MPUEMBI, BBITIOJHATH BBIYUCIICHHS C WPPAMOHAIBLHBIMHU
YUCITaAMH.



HaxonuTth 3Ha4eHMs CTENEHEW ¢ LEIBbIMH ITOKA3aTEISIMU U KOPHEH, BBIYUCIIATD
3HAYEHUS YUCIIOBBIX BBIPAKECHUM.

OKpyrisiTe  IEUCTBUTENBHBIE YHCIA, BBIIOJHATh MPUKUIKY pe3yJbTaTa
BBIYMCIICHUN, OLICHKY YHACIIOBBIX BBIPAKCHHM.

YpaBHeHUS U HEPABEHCTBA

Pemars iMHENHBIE U KBAIPATHBIE YPABHEHHUS], YPABHEHUS, CBOIAILMECS K HUM,
IpocTeNIIne APOOHO-PAlMOHAIBHBIE YPABHEHMUS.

Pewmars cuctemsl IByX JIMHEMHBIX YPABHEHUH C ABYMS IEPEMEHHBIMA U CUCTEMBI
JByX YPABHEHUH, B KOTOPBIX OJHO YPaBHEHUE HE SIBISCTCS JIMHEUHBIM.

Pemath TeKCTOBBIE 3a71a41 alreOpanyecKuM CIIOCOOOM C MOMOILBIO COCTABICHHUS
YPaBHEHMS WU CUCTEMBI IBYX YPABHEHUU C JBYMS IIEPEMEHHBIMU.

[IpoBOAUTE MIPOCTENIINE UCCIEAOBAHNS YPABHEHUM U CUCTEM YPABHEHU, B TOM
qyclie ¢ NPUMEHEHUEM TIpaduyecKux IpeAcTaBieHUIl (yCTaHABIMBATh, UMEET JIU
YpaBHEHUE WIN CUCTEMA YPABHEHUM PEIIECHUs, €CIIU UMEET, TO CKOJIBKO, U ITpOYee).

Pemarb nuHelHbIE HepaBEeHCTBa, KBaJpaTHbIE HEPaBEHCTBAa, H300paxaThb
pELICHNE HEPAaBEHCTB HAa YHCIOBOM NPSIMOM, 3alMCBIBATH PELIEHHWE C TMOMOILIBIO
CHUMBOJIOB.

Pemars cucTteMsl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIINE
KBaJI[paTHOE HEPABEHCTBO, U300pakaTh PELLICHUE CUCTEMbl HEPABEHCTB HA YHUCIOBOM
MIPSIMOM, 3aIIMCHIBATh PEIICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PELIEHUN PA3JIMYHBIX 33]1a4.

DOYyHKIUU

Pacno3znaBath (QyHKUMM H3y4eHHbIX BUAOB. [loka3blBaTh CXEMaTHYECKH

pacIioyIoKEeHUE Ha KOOPAMHATHOM IJIOCKOCTH TpadukoB GpyHKImH Buaa: y = KX, y = kX
+b,y=kix,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT 3HaYEHUI
K03 (PHUIIMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Ctpouth W H300pakaTb CXEMAaTHYECKH TpauKy KBaIpaTUUHBIX (YHKIIHM,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIMHI MO UX Tpadukam.

Pacrio3naBaTh KBaJpaTHMUHYIO (YHKIHIO 1O (Qopmyse, MPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPHUH.

YuciioBble MOCTEA0BATEIBHOCTH U MIPOTPecCcH

Pacnio3naBaTh apuMeTHUECKYyI0 U T€OMETPUUYECKYI0 POTrPECCUM TIPHU PA3HBIX
croco0ax 3a7aHusl.

BoImonHAT,  BBIUMCICHUS C  HCHOJb30BaHHMEM GopMyl N-TO  YieHa
apu(pMETHIECKON U TEOMETPUIECKON MPOTPECCUiA, CyMMBI TIEPBIX N UJICHOB.

N300paxaTh 4jieHbl TMOCIEAOBATEIIBHOCTA TOYKAMU Ha KOOPAMHATHOM
MJIOCKOCTH.



Pemarts 3aaun, CBsI3aHHBIE C YUCIOBBIMU IIOCIEA0BATEILHOCTAMH, B TOM YHCIIE
3aJaud U3 pPeaNbHOW JKM3HM (C HCIOJNB30BAHHEM KAaJbKYJIATOpa, IHU(PPOBHIX
TEXHOJIOTHUHA).

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne  HaumenoBaHue
(undposbie)
n/  pasesioB U TeM Konrpouabnesie IIpakTuuyeckue
Bcero o0pa3oBaTeJIbHbI
n NMPOrpamMMbI padoThI padoTbI
e pecypchl
bubmuorexa [JOK
1 [ToBTOpeHue 6 1 https://m.edsoo.ru/7
f415b90
Bripaxenus, bubnuorexa [JOK
2 TOXKIIECTBA, 20 2 https://m.edsoo.ru/7
ypaBHEHUs f415b90
bu6mmoreka [IOK
3 OyHKIMH 11 1 https://m.edsoo.ru/7
f415b90
CrelneHs ¢ bu6mmoreka [IOK
4 HaTypaJIbHbIM 12 1 https://m.edsoo.ru/7
IoKa3aTeyieEM f415b90
bu6mmoreka [JOK
5 MHoro4yieHsl 16 2 https://m.edsoo.ru/7
f415b90
Dopmyisl bubnnoreka [JOK
6 COKpAIEHHOTO 18 2 https://m.edsoo.ru/7
YMHOXEHHUS f415b90
CucreMbl bu6mmoreka [JOK
7 JIMHEHMHBIX 15 1 https://m.edsoo.ru/7
ypaBHEHUH f415b90
bu6mmorexa [IOK
8 IToBTOpEHME 4 1 https://m.edsoo.ru/7
f415b90
OBIIEE
KOJIMYECTBO
102 11 0
YACOB IO
I[TPOI'PAMME



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

8 KUIACC

[TPOTPAMME

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne  HaumenoBaHue
n/  pas/iesioB U TeM Kontpoabubie Ilpakruueckue (mitpposic)
Bcero oOpa3oBaTe/ibHbIE
I NporpaMMel padoThbI padoThbI pecypen
bu6mmoreka [IOK
1 [ToBTOpeHue 5 https://m.edsoo.ru/7
f42d862
PAlOHATbHbIC bu6mmoreka [IOK
2 20 3 https://m.edsoo.ru/7
ApodH f4354a4
Kpaparibie bu6mmoreka [IOK
3 KopHn 17 2 https://m.edsoo.ru/7
430382
Kpaparibie bu6mmoreka [IOK
4 21 2 https://m.edsoo.ru/7
YPapHeHt f4318¢2
bubmuorexa [JOK
5 HepaBencrBa 17 2 https://m.edsoo.ru/7
f43d6d6
CreneHnsb C
LeJIbIM bu6mmoreka [JOK
6 ITOKa3aTejeM. 13 1 https://m.edso00.ru/7
DJ1eMEHTEI f433d84
CTAaTHUCTUKMU.
MosTopenue. bubmuorexa [JOK
7 Pemmerue 3 9 1 https://m.edsoo.ru/7
f436b88
OBIIEE
KOJIMYECTBO
YACOBIIO 102 1 0



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f436b88

9 KUIIACC

I[MTPOT'PAMME

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaummeHoBaHme (dposbie)
n/  pas3iejioB M TeM KonTpoabublie IlpakTunueckue P
Bcero o0pa3oBaTe/ibHbIE
I NpPOorpaMMbl padoThI padoThI pecypebi
[ToBTOpEHME
http://school-
1 Kypca anrebpe1 8 4 ! collection.edu.ru/
KJ1acca. -
) KBanpatuunas o4 ) http://school-
byHKIIHS. collection.edu.ru/
VYpaBHeHus u
3 HePaBeHc“TBa C y . http://school-
OJTHOH collection.edu.ru/
TIEpEMEHHOM.
YpaBHeHuUs U
s HEPaBCHCTBA C 18 1 http://school-
ABYM: collection.edu.ru/
NEPCMCHHBIMHU.
Apudmernueckas
5 U TeOMETpUYECKas 15 2 http://school-
mporpeccHn. collection.edu.ru/
OJIEMEHTHI
KOMOMHATOPHUKH H http://school-
6 13 1 -
TEOpUHU collection.edu.ru/
BEPOSITHOCTEM.
, O6006mieHne n ” . http://school-
CHCTEMaTH3aIIUs. collection.edu.ru/
OBIIEE
KOJIMYECTBO
102 9 0
YACOBIIO



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
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http://school-collection.edu.ru/
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