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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpCOB OCHOBHOIO OOIIETo
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUCHHUE JIPYTUX JUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
IPOAOHKEHUS 00pa30BaHUs U B MMOBCEAHEBHOMN XU3HU. Pa3BuTHe y 00yuaronmxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYUIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIIECCOB
B NIpUpOJIE U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIHPOBAHUS B HAYyUYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIsl aIalTallid B COBPEMEHHOM ITU(GPOBOM
obmectBe. M3ydeHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMsS HaOJI0/aTh,
CpaBHMBaTh, HAaXOJWUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JCWCTBUS W BBIBOJBI,
dbopmynupoBath yTBepxkacHUsA. OCBOEHUE Kypca aliredpbl 00eCcreunBaeT pa3BUTHE
JOTHYECKOTO MBIIIICHUSI OOYYaroOMIMXCsA: OHM HCIOJB3YIOT JACIyKTUBHBIE U
MHAYKTUBHBIE PAacCyXJIeHUs, 0000IIEeHNEe U KOHKPETHU3alHio, adCTparupoBaHue U
ananoruto. OOyyeHume  anrebpe  mpeamnoyiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITENIHOM  JIEATEIBHOCTH OOYYaroMIMXCs, TOPTOMY CaMOCTOSITEIbHOE
peleHune 3aa4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 0O0yUeHUSI.

B ctpykType nporpamMmsl yueOHOTo Kypca «Anredpay A1 OCHOBHOIO OOIIEro
0o0pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKHUE JINHUU:
«Yucna W BBIYUCIEHUS», «AJreOpavdeckue BBIPAXKEHUSD, «YpaBHEHUS W
HepaBeHCTBa», «DyHkium». Kaxgas w3 3THX Ccoaep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBACTCS Ha MPOTSHKCHUH TPEX JIET M3YUCHHSI Kypca, B3aUMOICHCTBYS C
IpyrMMH €ro JHHUAMH. B Xxone wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
IPUXOJIUTCS JOTHUYECKU PacCyKAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TMUM B mporpammy ydeOHOro Kypca «AJredpa» BKIIOYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, MPEICTAaBICHHBIE BO BCEX OCHOBHBIX pa3leiax
MaTeMaTHYECKOro o0pa3oBaHUs U CIOCOOCTBYIOIIUE OBJAJCHUIO 00yYarOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaTuueckoro ss3bpika. CopepkaTenpHOW |
CTPYKTYpHOM OCOOEHHOCTBIO Yy4eOHOTro Kypca «AunreOpa» SBISIETCS €ro
VHTETPUPOBAHHBINA XapakTep.

Conmepxxanne nuHMA «YWcTa ¥ BBIYHCICHUS» CIYXUT OCHOBOW st
JaNbHENIIET0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaIOUIHXCS
JIOTHYECKOT0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl IOBCETHEBHOM
’KU3HU. PazBUTHE MOHATUS O YMCIE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
CBSA3aHO C PALMOHAIBHBIMM M HUPPALUOHATBHBIMH YHCIaMHU, (HOPMUPOBAHHEM



IPEACTABICHUN O IECTBUTEIBHOM YHCIIE. 3aBEPILICHHE OCBOCHHMS YUCIOBOM JIMHUU
OTHECEHO K CpeHEMY 00111eMy 00pa30BaHUIO.

Conepkanue JByX anreOpanyeckux JUHUN — « AJIreOpaniecKue BhIPaKCHUS
U «YpaBHEHUSI U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Y OOYyYarOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX PEIMETOB U IPAKTUKO-OPUEHTHPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOTO
o0miero obpazoBaHusi y4eOHBIN MaTepHall TPYNIUPYETCS BOKPYT pallMOHATIBHBIX
BbIpaKEeHMA. AnreOpa JEMOHCTPUPYET 3HAYECHHWE MATEMAaTUKHU KakK s3bIKa JUJIst
MOCTPOCHUSI MAaTEeMAaTHYECKUX MOJIEei, OMHUCAaHWs TPOLECCOB U SIBICHUMN
peanbHOrO Mupa. B 3a1aun o0yuenus anreOpe BXOIAT TakKe JabHENIIee pa3BUTHE
QITOPUTMHYECKOTO MBILUIEHHS, HEOOXOIMMOTO, B YACTHOCTH, JJII OCBOEHHUS Kypca
MHQOpPMATUKHA, M  OBJIAJCHUE HABbIKAMU  JIEIAYKTUBHBIX  PACCYKJICHUU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHIO BOOOpa)KEHUS,
CHOCOOHOCTEM K MAaTEMaTUYECKOMY TBOPUECTBY.

Copepxanre pyHKIMOHAIBHO-TPAPUYECKON JTMHUH HALEIEHO Ha MOJIyYeHHUE
OoOy4JaronMMHCs 3HAaHUN O (PYHKUMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJENH
JUTSL ONMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U ABJICHHUI B IPUPOE U
obmiectse. M3yuenue matepuasna cnocoOCTBYET Pa3BUTHIO Y O0YUAIOUIUXCS YMEHUS
WCIIOJIB30BaTh PA3JIMYHBIE BBIPAZUTEIBHBIE CPEICTBA SA3bIKA MAaTEMAaTHKH —
CIIOBECHBIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMy maHy B 7-9 Kkjaccax u3ydaercs ydeOHBIH Kypc
«AnreOpa», KOTOPbIA BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COAECpKaHUS:
«Yucna ¥ BBIYUCIEHUSA», «AJreOpandeckue BBIPAXKEHUSD, «YpaBHEHUS W
HEPABEHCTBA», « DyHKIUW.

Ha uzydenue yueGHoro kypca « Anredpa» orsoautcs 306 yacos: B 7 kiacce —
102 yaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hezeno), B 9 kiacce
— 102 yaca (3 yaca B Hezento).



COAEPKAHUE OBYUYEHUA
7 KUIIACC

Yucaa v BBIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE M JECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gapyroi. IloHATHe panMOHAIBHOTO 4YHCHA, 3aluCh, CpPaBHEHUE,
YHOOPSAIOYMBAHUE  pAlMOHANBHBIX uuceld. Apudmernyeckue JEHUCTBUS €
palMoOHaIbHBIMKU YKciaMHu. PemieHne 3aga4 U3 peaibHOM MPAKTUKWA HA 4YacTH, HA
JpoOu.

CrerneHb C HaTypaJibHBIM IIOKa3aTeJeM: OIpenaesieHue, npeodpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpEeIeNIeHus, 3auch O00ibIuX uncen. [IpoieHTsl, 3anuch
MPOIICHTOB B BUJE ApOOU U JpoOU B BUJIE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4uM Ha
MPOLICHTBI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IpumeHeHnEe TIPU3HAKOB  JIEIUMOCTH, PA3JIOKCHUE HA  MHOXKHUTEIH
HaTypalbHbIX YHCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMas ©W  oOparHas
MPOMOPIHUOHAIIBHOCTH.

AuredpanvyecKue BbIPpaKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHus rnepemeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXY BEIIMYMHAMU B BUJIE
dbopmynbl. Beraucienus mo popmynam. [IpeodpazoBanne OYKBEHHBIX BBIPAXKEHUH,
TOXKJCCTBEHHO pAaBHbIE BBIPAKEHMS, TMpaBWia MpeoOpa3oBaHUs CYMM U
MPOU3BEACHUM, TpaBUJIa PACKPBITUS CKOOOK M MPUBEICHUSI MOI0OHBIX CllaraeMbIX.

CBoiICTBa CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

OnHouwiensl U MHOTOWIEHbl. CtenieHb MHOrowieHa. CiioxeHue, BbIYUTAHUE,
YMHOKEHUE MHOTOUYIEHOB. @OPMYJIbl COKPAIIEHHOTO YMHOXEHUS: KBAJIPpAT CYMMBI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHrne MHOTOWICHOB Ha
MHOKHUTEH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpeHb YpaBHEHHWs, TMpaBWia MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPAaBHEHHU.

JluHenHOe ypaBHEHHE C OIHOW MEPEMEHHOM, YHUCIIO KOPHEH JIMHEHHOIO
ypaBHEHMUS, pElICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHU IO YCIOBUIO
3agauu. Pelenre TeKCTOBBIX 3a/1a4 € MOMOIIBIO YPaBHEHUM.

JluneitHoe ypaBHEHUE C IBYMsI IEPEMEHHBIMU U ero rpaduk. Cucrtema AByx
JIMHEWHBIX YPABHEHUW C JBYMsI IEPEMEHHBIMHU. PellleHne CHUCTEeM ypaBHECHUU
Croco0OM MoACTaHOBKU. [IpuMepsbl perieHus TEKCTOBBIX 3a7a4 C TOMOIIbIO CUCTEM
YPaBHEHUM.

DOyHKIUU



Koopaunara Touku Ha npssMou. UnCIoBbIE TPOMEXKYTKU. PaccTosiHne MEXIy
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. Alcimucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM I10CcKOCTH. [Ipumepsl rpaukoB, 3aJaHHBIX (OPMYJIaMHU.
Urenue rpadukoB peanbHbIX 3aBucumocteil. [lonarue pynkuuu. ['padux Gpynkuun.
CroiictBa Qynkuuii. Jluneitnas ¢ynkuus, e€ rpapuk. ['padux pyskmum y = |X|.
['paduyeckoe pelieHue JIMHEHHBIX YPAaBHEHUI U CUCTEM JIMHEHHBIX YpaBHEHHIA.

8 KVIACC

Yucaa v BBIYMCICHUA

KBagparueiii kopeHb u3 uwucna. [loHsitue 00 uUppalMoOHAIBHOM YHCIIE.
Jecatuunbie TpUOIMKEHUST UppAlMOHANTBHBIX yKrcen. CBoHCTBa apuMeTHnyecKux
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0OPa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

Crenens ¢ 1enbIM NIOKa3aTeneM U €€ cBorictBa. CTaHIapTHAS 3alKCh YHCIA.

AnreOpanyeckre BhIpaKeHUSAJTreOpanyeckne BbIpaKeHusl

KBagpaTHbIil TpEXWIECH, PA3JIOAKEHUE KBAIPATHOTO TPEXUIIEHA HA MHOKHUTEH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CnoxeHue, BBIYUTAHHUE, YMHOXEHUE, JeJeHUE aireOpandeckux ApoOeH.
PanronaibHbIe BRIPKEHUS U UX MPpeoOpa3oBaHUE.

VYpaBHeHUs U HEpABEHCTBAY pABHEHMSI M HEPABEHCTBA

KBanpaTHoe ypaBHeHuE, GopMyJia KOpHEH KBaJIpaTHOTO ypaBHeHUs. TeopeMa
Buera. PemeHue ypaBHEHUN, CBOIAIIMXCS K JIMHEMHBIM W KBaJIpPaTHBIM.
[Ipocreiinme qpoOHO-paIMOHAIBHBIC YPABHEHHUS.

['padrueckas uaTEpHpeTalvsd YPAaBHEHUN C BYMS MEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YpaBHEHUU C JABYMsl NEpeMEHHbIMU. lIpuMepsl pelieHuss cucreM
HEJIMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HepaBEeHCTBO € OJTHON MEPEMEHHOM.
PaBHOCHMIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJAHOM IEPEMEHHOM.
CucTteMbl JINHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

OyHKIMNPYHKIMH

[Tonsitue pynkuu. OOIaCTh ONpeesIeHNs U MHOYKECTBO 3HAUEHUI (PYHKIUH.
CrniocoOsI 3a1aHust GyHKIIH.

I'paduk ¢ynkmuu. Utenwe cBoWcTB GyHKIUU 10 €€ rpaduxy. IIpumeps
rpadukoB GyHKIHMA, OTPaXKaIOIIUX peabHbIE MPOIECCHI.



OyHKIMKA, ONMUCHIBAOIINE TMPSMYI0 H OOpaTHYIO MPOMOPIMOHATHHBIE
3aBHCHMOCTH, uX rpaduxi. OyHkuun Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KJTIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHbIE U OECKOHEUHBIE
JeCATUYHBIE APpoOu. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEKTy MHOKECTBOM JIEUCTBUTEIBHBIX YACENI U KOOPAUHATHON IIPSMOM.

CpaBHEHHE JIEWCTBUTENBHBIX YHWCE, AapU(PMETHUYECKUe JEHUCTBHUS C
JEUCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXKAIOLIETO MHpA, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroIeM MHUpE.

[TpubnnkE€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpyTieHe
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCICHUM.

YpaBHeHMs U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOMSIIMXCS K KBaAPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-paliMOHAIBHBIX YpaBHEHUU. PelieHne TEeKCTOBBIX 3ajiady
aNredpandeckuM METOJIOM.

VYpaBHeHuEe ¢ AByMsI NEPEMEHHBIMU M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYyMS NIEPEMEHHBIMU. PellieHne CUCTEM JBYX YpaBHEHUN,
OJIHO W3 KOTOPHIX JHMHEHHOE, a Japyroe — BTOpoil cteneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mIepeMeHHOoU. PemieHue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM ImiepeMeHHoW. KBaaparHele HepaBeHCTBaA.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMHU.

OyHKIMNPYHKIMH

KBanpatnunas ¢yskius, e€ rpaguk u cpoiictBa. [lapaGona, koopauHaThl
BEPIINHBI 1apadoJIbl, 0Cb CAMMETPHUH MMAPAOOJIBI.

I'padukn byrkmmit: y = kx, y = kx + b, y = k/x, y =x3,y =X, y = |X|, 1 ux
CBOWCTBA.



UucnoBele  MmocinenoBaTebHOCTUUHMCIOBbIE  MOCJEI0BATEILHOCTH U
Nnporpeccuu

[loHATHE YMCIIOBOM TMOCIEAOBATEIBLHOCTU. 3a/laHUE TIOCJIEI0BATEIIBHOCTH
PEKyppEeHTHOH (popMmyioit u GopMyIoi N-To YiieHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. @opMyibl N-ro YieHa
apu(pMETUIECKON U TeOMETPUUECKON MPOTrpeCCUil, CyMMbI IEPBBIX N YJICHOB.

N3o0paxkeHne uiaeHOB aprU(METHUYECKOH M TeOMETPHUYECKOM IPOTpPecCHid
TOYKaMU Ha KOOPJAWHATHOM IUIOCKOCTH. JIMHEWHBIM W 3KCIIOHEHUHAJIBbHBIN POCT.
CI1oXHBIE IPOLICHTBI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI
YUYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MpOrpamMMmbl y4yeOHOro Kypca
«Anredpa» XapaKTEepU3yIOTCSL:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY M HACTOSLIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAAHBIX chepax;

2) rpamaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp IpaKAaHCKOro oOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXICHHUIO 3TUYECKUX MPOOJIeM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX IMPUHLHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyaoBO€E BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIICHWH NPAKTUYECKUX 3aaad
MaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCHEIMHON MNpodeccHuOHaTbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBUAYAIbHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4E€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEMaTHUECKONM HayKu Kak cdepbl ueIoBeuecKOon
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTHU4YECKON KYJbTYypOH KakK CPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (POpPMHPOBAHUE KYJIbTYPbI 310POBbSl H
IMOIMOHAJILHOTO 0JIarONoJyYns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA peIICKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTI'O K€ MpaBa IPyroro 4eioBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00J1aCTH COXPAHHOCTH OKPYIKAOIICH Cpelibl, IUIAHUPOBAHUS IMOCTYIIKOB M OLICHKU
UX BO3MOXXHBIX MOCIIECICTBUH JJIsl OKPYXKAIOIIEH Cpejibl, 0CO3HAHUEM TJI00aTIBLHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIIMMCS YCJOBHAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEOINPEIAEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOIMMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIHpOBaTh UJEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS] U JeUCTBUSA, (HOPMYJIHMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aelcTBUA:

e BBIBJISATh U XaPAKTEPU30BAThH CYIIECTBEHHBIC NMPU3HAKA MATEMATUYECKUX
OOBEKTOB, TIOHATHUM, OTHOLICHUM MEXITYy MOHATUIMHU, (HOPMYIUPOBATH
ONPENEIEHUS] TOHATHM, YCTAHABIMBATh CYLIECTBCHHBIM  NPU3HAK
KJaccu(uKanyu, OCHOBAaHUS JUIsi OOOOIICHUS M CPAaBHEHWS, KPUTCPUU
MMPOBOJIUMOTO aHAJIN3A;

e BOCHPUHUMATH, (OPMYIHpPOBaTH U  MPEOOPa3OBBIBATh  CYXKICHUS:
YTBEPJUTENbHbIE W OTpHUIIATENIbHBbIC, €IWHUYHBIC, YaCTHbIE W OOIIHE,
YCJIOBHBIE;



BBISIBIIAT ~ MAaTEMAaTHYEeCKHUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeurss B (akTax, MAHHBIX, HAOTIOMECHUAX W YTBEPKICHUSAX,
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEH W IPOTUBOPEUHIA,
JIeNaTh BBIBOABI C HCIIOJNB30BAHMEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX WU
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;
pa30upaTh T0Ka3aTeIbCTBA MATEMATHUCCKUX YTBEPKIACHUN (TIPSIMBIE U OT
MPOTUBHOTO), MPOBOANTH CAMOCTOSTEIBHO HECIOXKHBIC 0Ka3aTelIbCTBA
MaTeMaTHYeCKUX (PaKToB, BBICTpaWBaTh AapTyMEHTAIlMIO, TPUBOJUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIOCOO perieHus ydyeOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peIICHUS, BHIOMpATh HamboJee MOAXOAANIMK ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

UCIIOJIb30BaTh BOMPOCKHI KaK MCCIIEI0BATEIbCKUM WHCTPYMEHT IO3HAHMS,
(bopMynupoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIemMy,
CaMOCTOSATENILHO YCTaHAaBIMBAaTh HCKOMOE U JaHHOE, (HOPMHPOBATH
TUTIOTE3y, ApTYMEHTHPOBAThH CBOIO TTO3UIINIO0, MHCHHE,

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJIICHHOMY IIJIaHY HECJIOXKHBIM
HKCIIEPUMEHT, HEOOJIBIIIOE NCCIIEAOBAHKE IO YCTAHOBIICHUIO 0COOEHHOCTEH
MaTeMaTHYECKOro 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIAY COOOi;
CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOIECCa, a TaKXKE BBIJIBUTATh
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBJISITH HEJOCTaTOYHOCTh W M30BITOUHOCTh HH(OpPMAlMU, JAHHBIX,
HEOOXOUMBIX JJIsl pEeLICHH 3a4a4u;

BBIOMpATh, AHAIU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEICTABICHHUS;

BbIOMpaTh (opMy TMpeACTaBiICHUS HWHDOpMAUMU U HILTIOCTPUPOBATH
perraemMbie 3ala4d  CXEMaMH, JuarpaMMaMH, WHOW Tpadukodl U ux
KOMOMHAIIMSIMHU;

OLICHMBAaTh HAAEKHOCTh WH(OOPMAIMU MO KPUTEPUSIM, MPEATIOKEHHBIM
yUHUTENIeM WU CHOPMYIUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIE Y4eOHbIe 1eliCTBHA:

BOCIPUHUMATH U (DOPMYJIHPOBATH CY>KJIEHUS B COOTBETCTBUU C YCIOBUSIMU
¥ LIETISIMU OOILIEHUS, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS IO XOAY PEIICHHUs
3aJa4l, KOMMEHTHUPOBATh MOTYyYEHHBINA PE3yJIbTaT;

B X0/ OOCY’KJICHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMON TEMBI,
Ipo0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIIEJICHHbIE HA ITIOUCK
pELICHUs, COIOCTABIATh CBOM CYXIEHUS C CYXICHUSMHU JIpyTux
YYaCTHUKOB JHaliora, oOHApYXUBATh PA3IMYME M CXOJCTBO MO3MIIHMA, B
KOPPEKTHOI Gopme popMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKCHHUS,
OPEJICTaBISATh  pe3yJNbTaThl  pEHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJIEJOBaHMSI, POEKTA, CAMOCTOSITENILHO BBIOMPATh (pOpMAT BBICTYIUICHHUS
C y4€TOM 3aj1a4 Npe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHMMATh ¥ UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYaTbHOU
paboTHI TIPH PEIICHNN YUYEOHBIX MaTEMaTHUECKHX 3a]1aY;

IPUHUMATD LEJIb COBMECTHON AESTENbHOCTH, TUIAHUPOBATh OPraHU3aLUI0
COBMECTHOI paboThl, pacupelessiTb BHABI pPadOT, JOroBapuUBaThCA,
00Cy»XIaTh MPOLIECC U pe3ysbTaT paboThl, 0000IIaTh MHEHUS HECKOJIbKHUX
JIIOJICH;

y4acTBOBaTh B TIpyNIoBbIX (opmax pabotsl (00OcyxkneHus, oOMeH
MHEHUSIMHU, MO3TOBBIE IITYPMbI U APYTHE), BHIIOJIHATH CBOIO YaCTh paOOTHI
U KOOPAMHHUPOBATH CBOM JAEUCTBHUS C JAPYTMMH YIEHAaMU KOMAaH/IBI,
OILICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPHUSM,
c(OopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIBHO COCTAaBJIATH IUIAH, AJITOPUTM PELICHUs 331a4u (MU €ro
4acTh), BbIOMpATh CIOCOO pEIIeHUs C Y4ETOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATb U KOPPEKTUPOBAThH
BapUaHTHI pEIICHUN C y4ETOM HOBOW MH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTara
pellIeHUsI MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTb IIPU PELLICHUU 3a]]a4H,
BHOCHTH KOPPEKTHUBHI B JICATCIHPHOCTh HA OCHOBE HOBBIX OOCTOSITCIBCTB,
HaWJICHHBIX OMUOOK, BBIIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3yJIbTATA ICATEIBHOCTH MTOCTABICHHOMW LIEJIN U
YCIOBUSM, OOBSACHATh NMPUYUHBI JOCTHKEHUS WJIM HEAOCTH)KCHUS I1€JIH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJIBTATDBI



K xoHiy oOydenuss B 7 KJjacce OOyYarolMiiCsi MOJMYYUT CIECAYIOIIHE
MIPEIMETHBIC PE3yJIbTATHI:

Yuciia 4 BLIYMCTIEHUS

BbInonHATh, codyeTass YCTHbIE M NHChbMEHHBIE NPUEMBI, apuPMETHUECKUE
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHWS YHUCIIOBBIX BBIPAKCHUM, MPUMEHATH Pa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHHUH TPOOHBIX BBIPAKEHUMN, COIACPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexomuth OoT oaHON (HhOpMBI 3amucHu yuced K Apyroi (mpeoOpa3oBbIBaTh
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTHU
B 0ECKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHHBATh M YIIOPSIOYMBATH PAIMOHATLHBIC YHCTIA.

OKpyTIsATh YUCIA.

BBITIONHATE TPUKUIKY U OLIEHKY pe3yJIbTaTa BHIYMCIICHHM, OLIEHKY 3HAaYEHUN
YUCJIOBBIX BBIPAKEHUHN. BBITOMHATH JAEHCTBUSA CO CTEMECHSIMH C HATYPaJIbHBIMU
MIOKa3aTEISIMH.

[IpuMeHSATh TPU3HAKH ACITUMOCTH, Pa3JIOKCHIE HA MHOYKUTEIN HATYPATbHBIX
YHCEJL.

Pemate mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPOTIOPIIMOHANTBHOCTHIO BEIMYMH, IPOIEHTAMH, WHTEPIPETHPOBATH
pe3ynbTaThl peIIeHUs 3a1ad ¢ YYETOM OTpaHWYCHHUH, CBSI3aHHBIX CO CBOHMCTBAMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AJiredpanyeckue BbIpaKeHHUs

Hcnonb30BaTh anredpandeckyro TEPMUHOJIIOTHIO U CHMBOJIUKY, TPUMEHSTh €€
B IIPOIIECCE OCBOCHHSI YI€OHOTO MaTepHaia.

HaxonuTe 3HadeHUS OYKBEHHBIX BBIPAKCHHHA TPH 3aJaHHBIX 3HAYCHHAX
MePEMEHHBIX.

BrIimonHITE Mpeobpa3oBaHus IEI0T0 BRIPAKEHHS B MHOTOWICH TTPUBEIACHUEM
MOTIOOHBIX ClTaraeMbIX, PAaCKPBITHEM CKOOOK.

BEITIONHATE YMHOKEHHE OJIHOWJICHA HAa MHOTOWICH M MHOTOWICHAa Ha
MHOTOWICH, MPUMEHATH (DOPMYJIBI KBaJipaTa CYMMBI U KBaJipaTa pa3HOCTH.

OCyImecTBIATh PA3I0KEHUE MHOTOWICHOB HAa MHOXHUTEIH C TIOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEr0 MHOXKHUTEJIS, TPYIIITUPOBKU CIaraeMbIX, TPUMEHEHUS
bhopMyJT COKpAIIEHHOTO YMHOXKECHHUSI.

[IpumensTh npeoOpa3oBaHUsi MHOTOWICHOB JIJIsl PEUICHUSI Pa3IUYHBIX 3a/1a4y
U3 MaTeMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEATbHOU MPAKTHUKH.

Hcnonp30BaTh CBOWMCTBA CTEMEHEW C HATypadbHBIMHU ITOKA3aTEISIMU IS
peoOpa30BaHUs BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA



Pemats yMHENHBIE YypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
nepexoga OT UCXOJHOI'0 YPAaBHEHHs K PaBHOCWIBHOMY eMy. IIpoBepsTsh, saBisieTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumeHsTh rpaduueckre METObI IPU PELLIEHUH JIMHEWHBIX YPABHEHUN U UX
CUCTEM.

[TonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JUHEHHOTO
YPAaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPANHATHON IJIOCKOCTH IpapUK JIMHEHHOTO YPAaBHEHUS C IByMS
NEPEMEHHBIMHU, M0JIb3YSCh Ipa)UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemate cucteMsl 1ByX JIMHEMHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMHU, B TOM
yucie rpaduyecKu.

CocTaBnsTh M pellaTh JIMHEWHOE YpPaBHEHHWE WM CHCTEMY JIMHEWHBIX
YPAaBHEHUH MO yCIIOBHUIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4y NIOJyYECHHBIN PE3yJIbTaT.

DOyHKIUU

N300paxxath HA KOOPAMHATHOM MPSMOI TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KU, MHTEPBAJIbL, 3aMUCHIBATh YUCIOBbIE TPOMEKYTKU Ha
anre0panueckoM SI3bIKE.

OtMmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpOUTh rpaduiky TMHENHBIX GyHKUMNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh C MOMOIIBI (YHKUMHA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHME, II€HA, KOJWYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuil cocod MpeACTaBICHHS W aHalIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH HH(OPMAIUIO U3 TPadUKOB PeaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyueHuss B 8 kuacce o0OydaromIMHCA MOJYYUT CIETYIOIIHNE
NPEeIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonb3oBaTh HayallbHbIE MPEACTABICHUS O MHOXXECTBE JIEUCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUS, OKPYTJICHUS U BBIUMCICHUN, N300paxaTh JCHCTBUTEIbHBIC
YHCJIAa TOYKAMHU HA KOOPJAWHATHOM MPSAMOM.

[IpumeHnsaTh mOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHH, HCIOJIb3Yys MPU HEOOXOIMMOCTH KAJIbKYJISTOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUH, CONEPIKALINX KBAJpaTHBIE KOPHHU, HUCIHOIb3Ys
CBOMCTBA KOPHEMU.

Hcnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIUBIO JECATHYHBIX
npoOeit u creneneit yucia 10.



AJireOpanveckue BbIpaKeHUs

[IpuMeHSATh TMOHATHE CTENEHH C LEJbIM IO0Ka3aTelIeM, BbBIIOIHSITh
npeoOpa3oBaHus BEIPAXKEHUH, COIEPIKAIIUX CTENIEHH C LIEIBIM MTOKa3aTeIeM.

BbIMONHATE TOXAECTBEHHBIE MPE0Opa30BaHUs PAllUOHATBHBIX BIPAKEHUN Ha
OCHOBE IMMPaBUJI ICUCTBUIN HaJ MHOTOYJIECHAMH U alre0pandyecKUMH ApOOsIMHU.

PackmnanpIiBaTh KBaApaTHBIN TPEXWIECH HA MHOKHUTEIIH.

[IpumeHsATh MpeoOpa3oBaHMs BEIPAXKEHHUM JIs pENICHUS Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pewiaty nMHENHBIE, KBaJpaTHbIE YPAaBHEHUS U PAlMOHAJIBHBIE YpaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHCJI€ C IPUMEHEHHUEM IrpapUuecKuX MpeACTaBlIeHUH (yCTaHaBIMBaTh, UMEET
JY ypaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUS, €CIM HMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT CIOBECHON (OPMYIMPOBKHM 3aJaud K €€ anreopandeckoi
MOJIEJIA C TIOMOILIBIO COCTaBJICHHUS YPaBHEHUS WM CHUCTEMBbl ypaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M ITOJTYYEHHBIN pe3ysbTarT.

[IpuMEHSTH CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHHSI, OLICHKH, pellaTh
JIMHEWHbIC HEPABEHCTBA C OJTHOM NEPEMEHHON U UX CUCTEMBI, aBaTh rpad)uuecKyto
WJUTIOCTPALIMIO MHOKECTBA PEUIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUIMHA

[Tonumath ¥ MCHONB30BaTh (HYHKIMOHAIBHBIE MOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUECHMS), ONPENENATh 3HAUCHHE (PYHKIMM O 3HAYCHUIO
apryMeHTa, OlpeAesaTh CBOMCTBA PYHKIMU N0 €€ rpaduKy.

Ctpoutsb rpaduku daeMeHTapHBIX QYHKIIUNA BUJIA:

y =k/X,y =x2,y =x3,y = ||, y = X, OIICBIBATH CBOHCTBA YHCIOBON (hyHKIMH
o e€ rpadukxy.

K koHmy oOyueHuss B 9 kiacce oOydaromIMHCA MOJYYUT CIETYIOIIHNE
NPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHHBATh U YIIOPSIIOYMBATh PALIMOHAIBHBIE U UPPALMOHAIBHBIE YHUCIIA.

BrimonHsaTe apupmMeTHuecKkre 1eUCTBUSA C palliOHAIbHBIMU YUCIIaAMHU, COUeTast
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBHIMOJIHATH BBIYMCICHUS C HUPPALMOHAIbHBIMU
YU CIIaMU.

HaxoauTp 3Hau€HUs CTENEHEN ¢ LIENBIMU MTOKA3aTENSIMU U KOPHEH, BBIUYUCIIATD
3HAYEHUS YUCIIOBBIX BBIPAXKEHUMN.

OKpyrasiTh JEWCTBUTENBHBIE YHCIIA, BBIIOJHATH NPUKUIAKY peE3yibTaTa
BBIYMCJIEHN, OLIEHKY YHCIIOBBIX BBIPAKECHUM.



YpaBHeHHs U HEPABEHCTBA

Pemats nuHeliHbIe ¥ KBaIpaTHBIC yPaBHEHUS, YPABHEHUS, CBOSIIINECS K HUM,
pocTerne APOOHO-PAlMOHAIBHBIE YPABHEHHUS.

PemaTe cucteMbl ABYX JIMHEWHBIX YPAaBHEHUU C JABYMsI NEPEMEHHBIMU H
CUCTEMBI JIBYyX YPaBHEHHUM, B KOTOPHIX OJJHO YPaBHEHUE HE SBISETCS JTUHEHHBIM.

PemaTte TEKCTOBBIE 3amadyM aidreOpamdecKuM CIOCOOOM C  TTOMOIIBIO
COCTaBJICHUsI YPaBHEHUSI UM CUCTEMBI JIBYyX YPaBHEHUM C IBYMS MTEPEMEHHBIMH.

[IpoBoUTh MpocTeilive UccaeoBaHusl YpaBHEHUN U CUCTEM ypaBHEHHM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHUi (yCTaHABIMBATh, UMEET
JU ypaBHEHUE WM CUCTEMa ypaBHEHUM pPEIICHUs, €CIU HUMEET, TO CKOJIbKO, U
npouee).

Pemarp nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pakaTb
pelIeHre HEPaBEHCTB Ha YHMCIIOBOM NpPSAMOM, 3alMChIBATh PELICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemmarp  cucreMbl  JTWHEHHBIX  HEPAaBEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOUAIOIME KBaJpaTHOE HEPABEHCTBO, MW300pakaTh pEIICHWE CHUCTEMBI
HEPAaBEHCTB Ha YMCIIOBOW MPSIMOM, 3aMMCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MPHU PEIICHUN PA3IUYHBIX 3a71a4.

DOyHKUIMHA

Pacrio3naBath (GyHKIMM W3y4eHHBIX BUIOB. [loKa3pIBaTh CXEeMAaTHUECKH

pacIoyio’KeHUE Ha KOOPAMHATHOMN IIOCKOCTH IpadukoB GyHKIMH Buga: y = kx, y =
kx +b,y=k/x,y=ax2 +bx+c,y=x3,y= VX, Y = |X|, B 3aBHCHMOCTH OT 3HAYCHHIA
K02 PHUITEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crtpouth U HU300paXaTh CXEeMATHYECKU TpapUKU KBAJIPATUUYHBIX (DYHKIIHM,
OTMMKCHIBATH CBOMCTBA KBAJIPATHUHBIX (PYHKITUH TIO0 UX TpaduKam.

Pacnio3naBaTth kBagpaTHuHyio (QYHKIHIO 1O (HopMyIie, TPUBOIUTE MTPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaqbHON KU3HU, PU3UKU, TEOMETPHUH.

YucioBble NMOCT€10BATEILHOCTH H MPOTPeccUuu

Pacnio3naBaTh apupMETHUECKYIO U TEOMETPUUYECKYIO MPOTPECCUU MPU PA3HBIX
croco0ax 3aJaHusl.

BBIMONMHATE  BBIYMCICHHWS C  UCHONB30BaHUEM (opMyn N-ro  4jeHa
apu(PpMETUYECKON U reOMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh YIEHBI MOCIEIOBATEIbHOCTH TOYKAMHU Ha KOOPIWHATHOU
TUIOCKOCTH.

Pemarp 3amaun, CBSi3aHHBIE C YUCIOBBIMH IOCIIEAOBATEIBHOCTSAMHU, B TOM
YUCIIE 3a/la4d U3 PeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KaNbKYJISATOPA, IIU(GPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoabnsie | IpakTuueckue
NpOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThbI
pecypchl
Yucia u BeIYUCIICHU. PalinoHalibHbIE bubnuorexa [JOK
1 7 1
yucia https://m.edso0.ru/7f415b90
bubmuorexa [JOK
2 AJIrCOPAHHCCKHC BLIPKCHILA >1 3 https://m.edsoo.ru/7f415b90
bubmnoreka IIOK
3 ¥ paBHeHHIS H HEpaBeHCTBa 23 2 https://m.edso0.ru/7f415b90
bubmuorexa [JOK
4 Koopaunats! u rpapuku. Oynkuuu 14 1 1 https://m.edsoo.ru/7f415b90
bu6nuorexa [IOK
I1 7 2
> OBTOpeHHE 1 0000uIeHHE https://m.edso00.ru/7f415b90
BIIIEE KOJIMYECTBO YACOB I1
OBI] OJI CTBO HACOB IIO 102 9 1

I[TPOT'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

8 KUIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIe
Ne n/m P Kontpoannbie | IIpakTuuyeckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl
1 Yucna u Beruucnenus. Ksagparaeie KOpHH 15 ngg;?::g;gﬁ}; f417af8
9 Yucna v Berauciienns. CTEeHb ¢ eJIbIM 7 bu6mmoreka [IOK
II0Ka3aTesIeM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKie BRIPaKCHHUS. 5 1 bubnuoreka [IOK
KBagpaTHblii TpEXUieH https://m.edsoo.ru/7f417af8
AnrebpanyecKkue BeIpaKCHUSI. bubnnoreka [JOK
4 15 1
Anre6Gpanueckas ApoOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 bubnuotexa [JOK
ypaBHEHUs https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 13 bubnuotexa [JOK
YPaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
8 o . 5
YHKUHH. OCHOBHBIE IOHATHS https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o 4
o yHKLHH. HHCIOBbIC YHKLAH o https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
1 IT 2
0 OBTOpeHie i 0bobuene 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

[NPOT'PAMME



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

9 KUIIACC

KosaunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB  TeM uudgpoBbie
Ne n/m P Kontpoannbie | IIpakTuueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
1 Yucina u BeluncieHus. JlelcTBUTEbHbBIC 9 bubmuorexa [JOK
yucia https://m.edso00.ru/7f419d08
bubmuorexa [JOK
2 Dymxi 16 1 https://m.edso00.ru/7f419d08
3 YpaBHEHUS 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnnoreka [JOK
OJIHOM MEPEMEHHOM https://m.edsoo.ru/7f419d08
4 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUH https://m.edso0.ru/7f419d08
bubmuorexa [JOK
5 .H 16 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f419d08
bu6nmoreka [JOK
q 1 1
6 WCJIOBBIE MTOCIIEI0BATEILHOCTH 5 httos://m.edsoo.ru/7419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A 18 1 bu6nmoreka [JOK
3HAHUU https://m.eds00.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0



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

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOrpPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJbTara
1 Uucna u BBIYUCIECHUS
n BbinonHATe, coderas  yCTHbIE U IUCbMEHHbIE  IPUEMBI,
' apudmeTnyecKue ACUCTBUS C PallMOHAIBHBIMU YHUCIaMH
Haxoauth  3HaueHUsT  YMCJIOBBIX  BBIPAXEHUH,  MPUMEHSTH
19 pa3HOOOpa3Hbie CIOCOOBI W TPUEMBI  BBIYUCICHUS 3HAUYCHUN
' JIPOOHBIX BBIPAKEHUH, COAEpKAIIUX OOBIKHOBEHHBIE U JECATHYHBIC
Ipobu
[lepexomute OT onxHOM (OPMBI 3amUCH 4YHCENl K JApyrou
13 (mpeoOpa3oBbIBaTh  JECATUYHYIO  JpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JI€CATUYHYIO, B YaCTHOCTH, B OECKOHEYHYIO
JECATUYHYIO APOOb)
14 CpaBHMBATh U yHOPSAA0YMUBATh PALIMOHATIBHBIE YKCTIA
1.5 OxpyrasaTh uyncia
BbINONMHATE NPUKHUAKY U OLEHKY pe3yJibTaTa BBIUYMCICHUM, OLEHKY
1.6 3HAYEHW YUCJIOBBIX BBIPAXKECHHI. BBIMONMHATE JEHCTBUS CO
CTENEHSIMH C HaTypaJbHBIMU MOKa3aTENIMU
17 [IpuMeHsATh TpHU3HAKU JAEITUMOCTH, PA3JIOKEHHUE HA MHOKUTEIH
' HaATypaJbHbBIX YUCEIl
Pemarp mpakTHKO-OPUEHTHUPOBAHHBIE 3aJaud, CBS3aHHBIE C
OTHOLIEHMEM  BEIUYMH,  IPONOPLUUOHAIBHOCTBIO  BEJINYMH,
1.8 MPOLEHTAMH, WHTEPIPETUPOBATh PE3yJIbTaThl pPEUICHHUS 3aJad ¢
y4E€TOM OrpaHUYECHUH, CBSI3aHHBIX CO CBOMCTBAMU PAaCCMaTPUBAEMBbIX
00BEKTOB
2 AnreOpandeckre BhIpaKCHUS




Hcmons3oBaTh anre6pa1/1quKon TEPMHUHOJIOTUIO W CHMBOJIUKY,

2 IIPUMEHSTH €€ B IPOLIECCE OCBOEHMSI yUeOHOr0 MaTepualia
55 Haxonute 3HaueHuss OYKBEHHBIX BBIPOKEHHH TPH  33TaHHBIX
' 3HAYECHUSAX [IEPEMEHHBIX
23 BeimonHATe npeoOpazoBaHMs LEJIOT0 BBIPAKEHUS B MHOTOWIEH
' NPUBEJICHUEM MOAO0OHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
BBINONMHATE YMHOXKEHUE OJJHOWIEHA HA MHOTOYIEH U MHOI'OUYJIEHA HA
2.4 MHOI'OWIEH, MPUMEHITh (QOpMyJbl KBaJgpaTa CyMMbl M KBaJpaTa
pazHoCTH
OcylecTBISITh  pa3joKEHUE MHOTOWIEHOB HAa MHOXUTEIH C
2.5 MOMOIIbIO BEIHECEHHUS 38 CKOOKH 00IIIEro MHOKHUTEIS, TPYIIHPOBKH
CJIaraeMbIX, MPUMEHEHUS (POPMYJI COKPAIIEHHOTO YMHOKEHUS
[IpumensiTb  mpeoOpa3oBaHUS  MHOTOWIEHOB  JJIsi  pEIlIEHUs
2.6 pasIM4YHBIX 3aJad M3 MaTEMATUKH, CMEXHBIX IPEIMETOB, W3
peanbHON MPAKTUKU
57 Hcrnonbs30BaThk CBOWCTBA CTENEHEH C HATyPAJIBbHBIMU ITOKA3aTEIAMU
' JUIs IpeoOpa30BaHuUs BBIPAXKEHUN
3 VYpaBHEHUSI U HEPABEHCTBA
Pemate JMHEVHBIE YpaBHEHHS C OJHOM INEPEMEHHOW, IPUMEHSA
3.1 IIpaBUJjIa MEPEXo1a OT UCXOJHOTO YPAaBHEHHUSI K PABHOCHIIBHOMY €MY.
ITpoBepsTh, SABIAETCS JIM YUCIIO KOPHEM YPaBHEHUS
3. [TpumensaTs rpaduueckue MeTOAbl MPH PELUIEHUH JUHEWHBIX
' YPaBHEHUH U UX CUCTEM
33 [TonGupate mnpumepbl Tap 4YHUCEN, SBISAIOLIUXCS PpELIeHHEM
' JMHENHOIO YpaBHEHUS C IByMS IEPEMEHHBIMH
CTpouTh B KOOPJMHATHON MJIOCKOCTH Tpa(UK JIMHEHHOTO YpaBHEHUS
3.4 C IByMs [IEPEMEHHBIMU; MOJb3YSACh TpadUKOM, IPUBOAUTH IPUMEPHI
pEelIeHUs] ypaBHEHUS
35 Pemarp cucremMbl JByX JIMHEHHBIX YpaBHEHHH C  JABYMs
' IIEPEMEHHBIMH, B TOM UYHUCIIE TpapUUECcKH
CocTaBsATh U peniaTh JMHEHHOE YPABHEHHUE WIIM CUCTEMY JIMHEHMHBIX
3.6 YPaBHEHUH 110 YCJIOBHUIO 3a/1a4, UHTEPIPETUPOBATh B COOTBETCTBUH

C KOHTEKCTOM 3aJ]auM MOJIy4YE€HHBIH pe3ynbTar




4 Koopaunate! u rpadpuku. @yHKIUN
N300paxaTh Ha KOOPAMHATHON MPSMOI TOYKH, COOTBETCTBYIOIIHE
4.1 3aJlaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, WHTEPBAJIbl, 3aMUCHIBAThH
YHCIIOBBIE TPOMEKYTKH Ha aIreOpanvdeckoM si3bIKe
4 OTtmedaTh B KOOPJIWHATHOW IUIOCKOCTH TOYKH [0 3aJJaHHBIM
' KOOpJAUHATaM
43 Crtpouts rpaduku mTuHEHHBIX GyHKIUH. CTpOUTh rpaduK QYHKIHH Y
' = [x]
OnuceiBaTh ¢ MOMOUIBIO (QYHKIUI HU3BECTHBIE 3aBUCUMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTb, BpPEMS, PACCTOSHUE, LIEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOIUTEIBHOCTD, BpeMsi, 00BEM pabOThI
4.5 Haxoauts 3HaueHue GyHKIUH 110 3HAYCHUIO €€ apryMeHTa
[Tonumarey rpaduueckuid crnoco® TMpeACTaBICHUS W aHAIKU3A
4.6 uH(poOpMalMy, HU3BIEKAaTh M HMHTEPHPETUPOBATH HH(POPMALUIO U3
rpauKoOB peabHbIX MPOILECCOB U 3aBUCUMOCTEH
8 KJIACC
Kon .
IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPoBePSIEMOro .
0o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yjabTara
1 Yucna v BBIYUCIICHUS
Hcnonb3oBarh  HayalbHblE  MPEACTABICHUS O  MHOXECTBE
11 JIEHCTBUTEIIbHBIX YUCEN JIJISl CPABHEHUSI, OKPYTJICHHS U BBIYUCIICHHH,
' n300paxaTh JEHCTBUTENBHBIE YHCIIa TOYKAMH Ha KOOPAMHATHOM
IPSAMOI
[IpumMeHaATh TOHSATHE AapUPMETHYECKOTO KBAJPATHOTO KOPHSI,
19 HAXOJWTh KBaJpaTHBIE KOPHH, HCIONB3YySd MpPH HEOOXOAUMOCTH
' KaJIbKYJIATOD, BBITIOJTHATH npeoOpazoBaHms BBIPOKECHUH,
COZIepKaIIMX KBAaJPATHbIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEMN
13 Hcnonp3oBaTh 3amucu OONBIIUX W MaIbIX YHCENT C IOMOIIBIO
' JECATUYHBIX Opo0el u cTeneHei uncna 10
2 AnreOpandeckre BhIpaKCHUS




2.1

[IpyuMeHsTh TOHATHE CTENEHH C IENbIM IOKAa3aTeleM, BBIMOJIHATH
npeoOpa3oBaHMsl BBIPAXKEHUHN, COJEpKAIIUX CTENEHU C IIEJIBIM

IIOKa3aTcJIcM

2.2

BBITONMHATE  TOXJIECTBEHHBIE TPEOoOpa30BaHUs  PallMOHATBHBIX
BBIPQKEHUII HA OCHOBE MpaBWJI JECWCTBUM HAJl MHOTOYIECHAMH U

anreOpanvdecKuMHu JIpoOsSIMH

2.3

PaCKJ'IaI[BIBaTB KBaI[paTHBIﬁ TpéX‘lJ'IeH Ha MHOXXHTCIIN

2.4

[TpumensTh IpeoOpa30BaHUs BbIPAKECHHUM IS PEIICHUS Pa3TUYHbBIX

3aaa4 U3 MaTEMaTuK, CMCXKXHBIX IIPECAMETOB, U3 peanLHoﬁ IMPAKTHUKHU

YpaBHEHMS U HEPABEHCTBA

3.1

Pemate JMHENHBIE, KBaJApAaTHBIC YPABHEHUsS M PALMOHAIBHBIC
YPaBHEHHs, CBOJAIIMECS K HUM, CUCTEMBI ABYX YPAaBHEHHUU C JBYMs

MNEPCMCHHBIMU

3.2

[IpoBoanUTE DPOCTEHININE HCCIEAOBAHUS YPABHEHHUH M CHUCTEM
yYpaBHEHHH, B TOM 4YHCI€ C [pUMEHEHHEeM TrpaduyecKux
IpeJcTaBlIeHU (yCTaHaBIMBATh, UMEET JIM YPAaBHEHUE UJIM CUCTEMA

ypaBHeHI/Iﬁ peuieHus, €Cjin UMECT, TO CKOJIbKO, U Hpoqee)

3.3

[Tepexoaute OT ciOBeCHOH (OpPMYTUPOBKM 3agadud K €€
anreOpanyeckoi MOJEIN ¢ IOMOIIBIO COCTaBJICHUS YPABHEHUS WU
CUCTEMBl ypaBHEHHH, WHTEPIPETUPOBATh B COOTBETCTBHHU C

KOHTEKCTOM 3a]1a4¥ MOJTYyYECHHBIN pe3yJbTaT

3.4

[IprMeHsATh CBOWMCTBA YHCIJIOBBIX HEPABEHCTB I CpPaBHEHUS,
OLICHKH, pEeLIaTh JIMHEHHBIE HEPABEHCTBA C OJTHOW NIEPEMEHHON U UX
CHCTEMBI, JaBaTh TpahMUeCKyr0 HILTIOCTPAIIAI0 MHOKECTBA PEIICHUI

HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIMU

4.1

[ToHuMaTh M HCHONB30BaTh (PYHKIHMOHAIBHBIE MOHATUS U S3BIK
(TepMHUHBI, CHUMBOJHYECKHE OOO3HAUEHUs), OMPEAENsATh 3HAUECHUE
(YHKIMU 110 3HAYEHUIO apryMeHTa, ONpPeesATh CBOMCTBA (PyHKIIUU

o e€ rpaduky

4.2

CtpouTts rpaduiku dneMeHTapHBIX QYHKIIUNA BUA:
y=k/x




, Y =X2, Y = X3, Y = [X|, onuchIBaTh CBOWCTBA YHCJIOBON (PYHKIIUHU IO €€
rpaduky

9 KJTACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yjabTara
1 Yucna u BBIYUCIECHUS
11 CpaBHMBaTh U YNOPSAOYMBATH PAlMOHAIBHBIE U HUpPpPALMOHAIIbHbBIC
' quciIa
BrinonusaTe apudmMeTrnuecKkre IeiCTBHS C pallMOHAILHBIMH YHCTIaMH,
1.2 coueTasi yCTHbIE M TUCbMEHHbIE TPUEMBI, BBITIOJIHSTH BBIYUCIICHUS C
UpPpaLMOHATILHBIMU YU CIIAMU
13 HaxonuTe 3HaueHUs cTeneHer C LEIbIMU MOKa3aTesIMA U KOPHE,
. BBIUMCIIATH 3HAYEHUS YUCIIOBBIX BBIPAKEHUM
14 OKpyriasTh  JEWCTBUTENbHbIE YHUCIA, BBIIOJHATH  MPUKUAKY
. pe3yJIbTaTa BIYMCIICHUH, OLIEHKY YHCIIOBBIX BBIPDAKEHUN
2 VYpaBHEeHUS U HEpaBEHCTBA
"1 Pemarp nuHeliHble U KBaJpaTHbIE ypaBHEHHUs, YpaBHEHWS,
. CBOJISILIIMECS K HUM, IPOCTeHIINE TpOOHO-pallMOHAIbHBIEC YPaBHEHUS
Pemate cuctemMpl JBYX JIMHEHHBIX ypaBHEHHMH C JByMS
2.2 MEPEMEHHBIMH W CHCTEMbI JByX YpaBHEHUH, B KOTOPBIX OJHO
YPaBHEHHUE HE SIBIISIETCA JTMHEUHBIM
Pemate TekcTOBBIE 3a7aun anreOpandecKuM CrocoOOM C MOMOIIIBIO
2.3 COCTaBJIEHUS] YPAaBHEHHS WJIH CHCTEMBI ABYX YPaBHEHHH C ABYMs
NIEPEMEHHBIMU
[IpoBOaNUTE TPOCTEHINNE HCCIACAOBAHUSA YPABHEHUH M CHUCTEM
24 ypaBHEHHH, B TOM 4YHCIE C MpPUMEHEHHEM TrpaduyecKux
' Mpe/CTaBICHU (HallpuMep, yCTaHaBIUBaTh, UMEET JIU ypaBHEHHE
WIM CHCTEMa YpaBHEHUH pEIIeHHUs, €CII UMEET, TO CKOJIBKO)




2.5

Pemrate  nmHeMHEBIC HEPAaBCHCTBA, KBaJApaTHbIC HCPABCHCTBA,
I/1306pa}KaTb PEIICHUEC HCPABEHCTB Ha YHCIIOBOM HpHMOﬁ, 3alliuChIBaTh

pemICHUC C TIOMOIIIBIO CUMBOJIOB

2.6

Pemrate cucTeMBl JNHHEHHBIX HEPaBCHCTB, CHUCTEMBbI HCPABCHCTB,
BKJIIOHAIOMIUC KBAAPATHOC HCPABCHCTBO, 1/1306pa>1<aTb pemicHuc
CHUCTCMbI HCPABCHCTB Ha 1 (I (0):10) HpSIMOfI, 3alMUCbIBaTh PCHICHUC C

IIOMOIIbXO CMMBOJIOB

2.7

Hcnonb30BaTh HEpAaBEHCTBA PU PELICHUH PA3JIMYHBIX 3a1a4

OyHKIMU

3.1

PacniosnaBath  (GyHKIMH  W3y4eHHbIX  BUAOB.  [loka3biBaTh
CXEMAaTHUYECKH pACIOJOKEHUE Ha KOOPAWHATHOW IIOCKOCTH
rpadukoB dynkumii Buma: y=KX, y=kx+b, y=k/x, y=ax*+bx+c, B
3aBHCUMOCTH OT 3HA4YCHHUH KOI(PPUIMEHTOB, ONMHCHIBATH CBOWCTBA

byHKIUH

3.2

IToxa3piBaTh CXEMAaTHYECKH pACIOJIOKEHHE Ha KOOPAMHATHOM
IUIOCKOCTH TpaduKoB QYHKIMM Buaa Y = VX, Y = |X| U ONUCHIBaThH

cBOMCTBA (PyHKLUH

3.3

CTpOI/ITB n I/I306pa)KaTB CXEMAaTHU4YCCKU Fpaq)I/IKI/I KBaApPATHUYHBIX

(GyHKUMH, ONMMCHIBATH CBOMCTBA KBaJpPAaTHUHBIX (YHKIMH TO HX

rpaduxkam

3.4

Pacrnio3HaBaTh KBagpaTHUHYI (YHKIHMIO 1O (Qopmylie, TPUBOAUTH
MpUMephbl KBAIpPAaTUYHBIX (DYHKUIHUNA U3 peaibHOM KU3HU, (DU3HKH,

T€OMETPUH

ApudmeTrnueckasi U reoMeTpUUYecKas IpOrpeccuu

4.1

Pacno3HaBaTh apupMETHUYECKYI0O M TEOMETPUUECKYIO MPOTPECCUU

MIPHU pa3HBIX CIIOCO0ax 3aJaHus

4.2

BrIMOHATE BBIUKCICHUSI C HMCTMOJB30BaHUEM (GopMysl N-TO dYiIeHa
apupMeTUIECKONU U TeOMETPUIECKON MIPOTPECCH, CYMMBI MTEPBBIX N

YJICHOB

4.3

I/I306p aXKaTb YJICHBI IIOCJICA0BATCIIBHOCTHU TOYKaMH Ha

KOOPAWHATHOM INIOCKOCTH




4.4

PemraTs 3aJa4u, CBA3aHHbIC C YHCJIOBBIMU ITOCJIICA0OBATCIBHOCTIMU, B
TOM 4YHCJIC 3aJadud U3 peanLHoﬁ KHN3HU (C HCIIOJIB30BaHHUCM

KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHIA)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KUIIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucna v BBIYUCICHUS
Jpobu OOBIKHOBEHHBIE U JECATUYHBIE, IEPEXO] OT OJHOW (POPMBI 3amucu
11 npobeit k npyroi. IloHsTHE palMOHAJIBHOIO YMCIA, 3alUCh, CPABHEHHE,
YHOPSAA0OYMBAHUE PALIMOHATIBHBIX YHCEI
12 ApudmeTrnueckue 1eHCTBUS € pallMOHAIbHBIMU YKciiaMu. Pernienue 3a1a4 u3
' peasbHOM MPaKTUKU HA YaCTH, Ha IpooH
. CreneHb C HaTypajbHBIM IIOKa3aTelleM: ONpejAesieHue, Mpeodpa3zoBaHue
' BBIPQ)KEHUI Ha OCHOBE OTIPENICIICHUS, 3aIUCh OOJIBIINX YUCEIT
14 [TpoueHTsl, 3anuch TPOLUEHTOB B BHUJE ApoOU U ApoOU B BHJE MPOIEHTOB.
' Tpu ocHOBHBIE 3a/1a4K Ha IPOLIEHTHI, PEIICHUE 3a/1a4 U3 PealbHON IPAKTUKN
L5 [IpumeHeHHe TIPU3HAKOB JENMMOCTH, pPa3jOXKEHHUE Ha MHOXKUTEIN
' HaTypaJIbHbBIX YUCEl
16 PeanpHble  3aBucMMOCTH, B TOM 4ucie TMpsMas M oOparHas
' IPONOPLUOHAIBHOCTH
2 Anrebpanueckue BhIpaXKeHUs
21 ITepemeHHbIE, UMCI0BOE 3HAUEHUE BBIPAKEHUS C IEpEMEHHOMN. JlomycTuMBbIe
' 3HAYEHUS IEPEMEHHBIX
25 [IpencraBieHne 3aBUCUMOCTH MEXIY BeJIMYMHAMU B BuUAE (POPMYJIBL
' Brruncnenus no popmynam
23 [IpeoOpa3oBanue OyKBEHHBIX BBIPAKEHHH, TOXKIECTBEHHO paBHbIE
' BBIPAXKECHUS
2.4 CBoOIICTBa CTENEHU C HATYPaJIbHBIM I10KA3aTEIEM
’g OpnHouneHsl 1 MHOrouaeHsl. CreneHb MHorowieHa. CioxeHue, BBlYUTaHKe,
' YMHOKEHUE MHOTOWJIEHOB
@opMyJIbl  COKpAIIEHHOTO YMHOMKEHUS: KBaJgpaT CyMMbl M KBajpar
2.6 pasHocTH. PopMmyna pazHOCTH KBaJpaToB. PasznoxeHHe MHOrOWIEHOB Ha
MHOKUTENH




3 VYpaBueHus
31 VYpaBHeHHE, KOpEHb YpaBHEHHUs, MpaBuiia IpeoOpa3oBaHUs ypaBHEHU,
' PaBHOCUJIBHOCTb YPaBHEHUU
3.2 JInHeitHOEe ypaBHEHHE C OJHOW IEPEMEHHOM, YMCIIO KOPHEN JIMHEHHOIO
' YPaBHEHUs, PELICHUE JIMHEHHBIX YPABHECHUN
33 CocrasieHne ypaBHEHUH 110 YCIOBHIO 3a1a4u. Pelienue TeKCTOBBIX 3a1a4 ¢
' IIOMOILBI0 YPaBHEHUI
3.4 JluneiiHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduk
Cucrema JByX JMHEHHBIX ypaBHEHUH C JIByMsl I€peMEHHbIMH. PerieHue
3.5 CHCTEM ypaBHEHHH CIIOCOOOM MOICTaHOBKHU. [IpruMeps! pereHust TEKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunate! u rpaduku. @yHKIun
4.1 Koopannaara To4ky Ha IpsIMOM
42 UucnoBele  mpoMexyTku. PaccrossHue  Mexay — ABYMsT — TOYKaMH
' KOOPJMHATHOU IIPSAMOM
43 [TpsamoyronbHas cuctema koopauHar, ocu Ox u Oy. AGcuucca n opuHaTa
' TOYKH Ha KOOPJUHATHOM MJIOCKOCTH
14 [Tpumeps! rpaduxoB, 3agaHHBIX opmyiaamu. UteHne rpaukoB peasbHbIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynkuun. I'padux Gynkiuu. CoiicTBa GyHKIMHA
4.6 Jluneiinas @ynkuus, e€ rpaduk. I'padux pyHkuum y = [X|
47 ['paduueckoe penieHHe JHUHEHHBIX YpaBHEHHH W CHCTEM JIMHEHHBIX
' YpaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Yucna 1 BBIYUCIEHUS
11 KBagparueiii kopeHb u3 uucna. [loHsaTtne 00 HppalmoOHAIBHOM YHCIIE.
' JlecaTHUHBIE TPUOJIMKESHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apupMeTHYeCKHX KBaJPAaTHBIX KOPHEW M WX NPUMEHEHUE K
1.2 npeoOpa3oBaHUIO YHUCIIOBBIX BBIpKCHUI u BBIYHMCIICHHSIM.
JleficTBUTENIbHBIC YHCIIa




1.3

CreneHs ¢ LIeJBIM MMOKa3aTejieM U e€ CBOICTBA. CTaHI[apTHafI 3alMCh 4ucliia

2 Anrebpandeckue BbIpaKEHUS

21 KBagpaTHblil  TpEXWiIeH, pa3JIoOKEHUE KBAAPaTHOrO TpEXWwIeHa Ha
' MHOXHUTEITN

2.2 Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO alnre0pandeckou 1poou

2.3 CrnoxeHue, BBIYUTAaHUE, YMHOKEHHE, JICJICHNE alnre0pandeckux apooei

2.4 PannonanbHble BBIpayKEHUS U UX IIPe0Opa3oBaHue
3 YpaBHEHUS U HEPAaBEHCTBA

31 KBanpatHoe ypaBHeHue, Qopmyia KOpHEW KBaJpaTHOTO YpaBHEHUS.
' Teopema Buera

3.2 Pemienue ypaBHeHUi, CBOIAIIMXCS K IMHEHHBIM U KBaIpaTHBIM

3.3 [Ipocreiimme qpoO6HO-palliOHAILHBIE YPABHEHUS

I'paduueckas uHTEpIIpEeTALUs YPAaBHEHUH € IByMsI IEPEMEHHBIMU U CCTEM
3.4 JIMHEWHBIX YPAaBHEHUH C IByMs IEpeMEHHBIMU. [IprMepsl pemenus cuctem
HEJIMHEHHBIX YpaBHEHUH C IBYMs IEPEMEHHBIMU

3.5 Pemienue TekcTOBBIX 33a4 aJlreOpanyeckuM crocoOom

3.6 YucnoBble HEPAaBEHCTBA U MX CBOMCTBA

3.7 HepaBeHCTBO ¢ 01HON NTEpeMEHHON

3.8 PaBHOCHIIBHOCTD HEPABEHCTB

3.9 JInneliHbIe HEPABEHCTBA C OJJHON NEPEMEHHON

3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIIUA

11 [Tonsitue ¢Qynkuuu. OOnacTb ompeneneHus W MHOXKECTBO 3HAuEHUU
' ¢ynkuuu. CrocoOsl 3ajaHus QyHKIUN

4.2 I'paduk Pynkuuu. YteHne cBOUCTB GYHKINH 10 €€ rpaduxy

4.3 [Tpumeps! rpadukoB GYHKINH, OTPAXKAIOUINX PeaTbHbIE TPOLECCHI

44 @OyHKIUY, OMUCHIBAIOIIME MPSAMYI0 U OOpaTHYIO0 MNpPONOPIHOHAILHBIE
' 3aBUCUMOCTH, UX IrpauKu

4.5 Oynaknuu y =X2 y = X?

4.6 Oyukuu y = VX, y = |x|

4.7 I'paduueckoe pelieHre ypaBHEHUN U CUCTEM ypaBHEHUN




9 KVIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Hucna u BIYUCICHUS
11 PanmonanbHble 4YMca, WPPALMOHATBHBIC YHCIIA, KOHEYHBIE M OECKOHEUHbBIE
' JeCSITUYHBIE IpOOU
MHOX€eCTBO  IEHCTBUTENBHBIX  YHUCEN, JACUCTBUTEIBHBIE 4YHMCIA  Kak
19 OeCKOHEUHBIE JeCATHYHBIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
' MEXJly MHOXECTBOM JEHCTBUTEIBHBIX YHUCEI M KOOPAMHATHOW IIPSIMOM.
CpaBHeHHE 1eHCTBUTENIBHBIX YHCEI
1.3 ApudmeTrdeckue eHUCTBHS ¢ JCHCTBUTEILHBIMHI YUCIIAMU
N3mepenus, npulirmkeHusi, oleHKu. Pazmepsl 00beKTOB OKPYKAIOIIETO MUPA,
14 JUTUTENILHOCTh NPOLIECCOB B OKpYyXkaromeMm mupe. [IpubmmkéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTH NpuoOImxkenus. Okpyriaenue uuncen. [lpukunka u ornenka
pE3yJIbTaTOB BBIUMCIICHUN
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 VYpaBHEHMSI ¢ OIHOHN EpEMEHHON
2.2 JInneintHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIUXCS K JIMHEWHBIM
2.3 KBagparHoe ypaBHeHue. Penienre ypaBHEHNN, CBOIANIUXCS K KBaJAPAaTHBIM
24 bukBanpaTtHoe ypaBHeHue. [IpuMmepsl pelleHHs ypaBHEHUM TpeTbed W
' YETBEPTOU CTEIIEHEN Pa3JIOKEHUEM HAa MHOKUTEIIN
2.5 Pemenue 1poOHO-palMOHANIBHBIX YPaBHEHUI
2.6 Cucremsl ypaBHEHUN
2.7 VYpaBHeHHeE ¢ IByMsI IEPEMEHHBIMU U €ro rpaduk
2.8 Pemenue cucrem ByX JTMHENHBIX YPaBHEHUM C ABYMs IEPEMEHHBIMU
29 Pemenue cucrem 1ByX ypaBHEHMi, OHO U3 KOTOPBIX JIMHEHHOE, a IPyroe —
' BTOPOH CTENIEHU
2.10 I'paduueckas uHTEpHIpeTaUs CUCTEMBI YPABHEHUH ¢ ABYMS IEpEMEHHBIMU
2.11 Pemenne TekCTOBBIX 3374 anreOpandecKuM CriocoooM
2.12 UwucoBble HEPABEHCTBA U UX CBOMCTBA




2.13

Pemienue muHEMHBIX HEPABEHCTB C OJHON IEPEMEHHOMN

2.14 Pemenue cucrem JIMHEHHBIX HEPABEHCTB C OAHON MEPEMEHHOM

2.15 KBanparusie HepaBeHCTBA

216 I'padmueckas uHTepripeTanyss HEPaBEHCTB M CHCTEM HEPABEHCTB C JBYMs
' MepeMEHHBIMU
3 OyHKIIHA

31 KBagpartuunas ¢ynkuus, e€ rpaduk u cBoiictBa. IlapabGoina, KooOpauHATHI
' BEPIIUHBI Tapadobl, OCb CAMMETPUHN MTApaOOIIbI

3.2 I'paduku Gyukimii y=Kx, y=kx+b u ux coiicrsa

3.3 I'paduku Gyukimii y=K/X, y = X* u ux cBoiicrsa

3.4 I'paduku pyHkumii , 1 UX CBOKCTBA
4 YucnoBbie OCIEI0BATEIBHOCTH

i1 Omnpenenenre U cocoObl 3aaHKsI YUCIOBBIX MOCIEA0BaTeIbHOCTEN. 3aqanne
' MOCIIC0BATEIIFHOCTH PEKYPPEHTHOM PopMyioii U (opMyIIoi N-To wieHa

42 Apudmernueckas mporpeccusi. DopMmynbl N-TO ujaeHa apUPMETHUECKON
' MIPOTrPECCUU, CYMMBI MIEPBBIX N WICHOB

43 I'eomerpuueckas mnporpeccus. PopMynsl N-TO 4j€HA TE€OMETPUUECKOU
' MIPOTPECCUU, CYMMBI TIEPBBIX N WICHOB

44 N3oOpaxkeHnue dwieHOB apu(METHUECKOM M TEeOMETPHYECKON MpOrpeccuid
' TOYKaMU Ha KOOPAUHATHOM IUNIOCKOCTH. JIMHEMHBIN U SKCITOHEHLIMAIbHBIN POCT

45 CnoxxHbl€ MTPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NMPoBePSIEMOro
TpeboBaHUs

IIpoBepsiemble TPeGOBAHUSA K MPEAMETHBIM pe3yJbTaTaM
O0CBOEHHSI OCHOBHOW 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOIQ
o0u1ero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHSATHUSMHU: MHOXECTBO, IIOJIMHOKECTBO,
orepanuu HajJ MHOXECTBaMH; YMEHHME OINEpPUpOBaTh HNOHATHUIMU:
rpad, cBs3HBIN rpad, AepeBo, LUKI, MPUMEHATh UX MPHU PEUICHUH
3a]a4; YMEHHE HCIIOJIb30BaTh TrpauuecKkoe Ipe/iCTaBICHHE
MHOJKECTB JUIS OMUCAHUS PEaTbHBIX IMPOILECCOB W SIBICHUU, MPU

pEeIlIeHnH 3aa4 U3 IpYrux y4eOHbIX MIPEIMETOB

YMeHue onepupoBaTh NOHATUSAMHU: OIIPEIEIEHUE, AKCUOMa, TeopemMa,
JI0Ka3aTeNbCTBO; YMEHHUE paclo3HAaBaTb HCTHHHBIE U JIOXKHbBIE
BBICKA3bIBaHUs, NPUBOJUTH IHPUMEPBI U KOHTPIPHUMEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPUILIAHUA BBICKQ3bIBaHU M

YMeHue onepupoBaTh NOHATUSAMU: HATYPAIBHOE YMCIIO, IPOCTOE U
COCTaBHOE YMCJIO, JEIMMOCTh HATypaJbHBIX YHCEN, IPU3HAKU
JIETUMOCTH, 1IeJI0€ YHCII0, MOJYJIb 4YHcia, OOBIKHOBEHHast ApoOb U
JecsiTUYHas 1po0b, CTaHAAPTHBIA BUJ YKCIIa, PAllMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE YHCIIO0, apu(METHUeCKUH KBaJpaTHBIH KOpPEHb;
YMEHHE BBINOJHATH JEWCTBUS C YWUCIaMH, CpPaBHUBATh W
yHOpAAOYUBATh 4YMCIA, MPEACTABIATH YHUCIA Ha KOOPAMHATHOMN
NpsIMON, OKPYIJIATH YHUCIIA; YMEHHUE JAeNaThb NPUKHUIKY U OIEHKY

pe3yjibTara BBIUMCIICHU N

YMeHue onepupoBaTh NOHATHSAMH: CTENEHb C IIeJIbIM MOKa3aTeseM,
apu@meTnuecKuil KBaJIpaTHbII KOpEHb, MHOTOWJIEH, ajaredpanyeckas
IpoOb, TOXJECTBO; 3HAKOMCTBO C KOpPHEM HATypalbHOH CTENeHU
OoJibIlle €AMHMUIBI, YMEHHWE BBIOJIHATH Pacy€Thl Mo (opmyiam,
npeoOpa3oBaHusl LENbIX, JIPOOHO-pAIlMOHANBHBIX BBIPAKEHUN U
BBIP)KEHUI C KOPHAMHU, pa30KeHNE MHOIOWIEHa HA MHOKUTEIH, B
TOM 4YHCJIE C HCHOJb30BaHHWEM (OPMYJT pa3HOCTH KBAIpaTOB U

KBaJipaTa CyMMbI U pa3HOCTH




YMeHue onepupoBarh NOHIATHSAMU: YUCIOBOE PABEHCTBO, YPaBHEHUE
C OJHOW IIEPEMEHHOM, 4YHMCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHHE PEellaTh JIMHEWHbIE U KBAJAPAaTHBIE YPABHEHUS,
JIPOOHO-PAMOHANBHEIC YPAaBHEHHS C OJJHOW MEPEMEHHOM, CHCTEMBI
JIBYX JINHEWHBIX YPaBHEHUH, JIMHEHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE U JAPOOHO-pallMOHAILHBIC HEPAaBEHCTBA C OJHOM
MIEPEMEHHOM, B TOM YHCJIE IPU PELICHUH 3314 U3 APYTUX IPEIMETOB
U TPAKTUYECKUX 3a/ay; YMEHHE HCIIONb30BAaTh KOOPJIMHATHYIO
NPSIMYI0 U KOOPJIMHATHYIO TUIOCKOCTB JJISI M300paKECHHS pElICHUMN

ypaBHeHHﬁ, HCPABCHCTB U CUCTEM

YMenue omepupoBarth NOHATHAMH: (QyHKIUS, rpaduk (QyHKIHH,
HYJIM (QYHKUUHM, HPOMEKYTKH 3HAKOIOCTOSIHCTBA, IPOMEXYTKH
BO3pacTaHus, yObIBaHUS, HauOOJIbLIEE M HaWMEHbLIEE 3HAUYEHUs
byHKINY; YMEHHE  ONEepUpOBAThH TOHSATHSIMH: npsiMast
IPONOPLHUOHAIBHOCTb, JIMHEHHAs PyHKIUS, KBajpaTUyHast QyHKIHUSA,
oOpaTHas MPOMOPIUOHAIBHOCTh, Mapabojia, TUrepOoJia; yMEHUe
cTpouth rpaduku  QyHKUUH, HCIONB30BaTh Trpaduku A
OTpe/IeNIeHUs] CBOMCTB IMPOLIECCOB U 3aBUCHUMOCTEH, AJIs pelIeHus
3a7jad U3 JAPYrux y4yeOHbIX NPEAMETOB M pealbHON KHU3HH; YMEHUE

BbIpaXxkaTh (OpMyJIaMH 3aBUCUMOCTH MEX/y BEJIMUYUHAMU

YMmenne ONCprupoBaTh IIOHATUAMU: II0CJIEAOBATCIIBbHOCTD,
apudmMeTHyeckass U TeoMeTpuYecKas IMpPOrpeccHuH;  yMEHHue
MCIIOJIb30BaTh CBOMCTBA MOCJE0BATEIbHOCTEH, (POPMYJIBI CYMMBI U
o0I11ero 4jieHa MpH peleHu  3a/1ad, B TOM YHCIe 33134 U3 JAPYTHX

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

YMeHue pemnarh 3a/1a4u pa3HbIX THIOB (B TOM YHCII€ Ha MPOIEHTHI,
O M 4YacTH, JBWKEHHE, paboTy, IEHy TOBapOB U CTOUMOCTH
MOKYIIOK M YCJIYT, HAJIOTH, 3a/1a4i U3 00JIaCTH YIIPaBIEHUS JTMIHBIMU
U ceMeiHHbIMM (UHAHCAMH), YMEHHE COCTABISITH BBIPAKCHHUS,
YpaBHEHUS, HEPABEHCTBA M CHUCTEMbI IO YCJIOBHUIO 3a/1ayH,
HCCJICIOBATH TIOMyUYEHHOE PEIICHIE U OIICHHBATh IPAaBI0OTIOI00HOCTD

MOJTyYEHHBIX PE3yJIbTaTOB

YMeHne onepupoBath MOHATHIAMU: (UTypa, TOUKa, OTPE30K, IpsimMasl,
ayy, JIOMaHasl, yroil, MHOT'OYT'OJIbHUK, TPEYrOJIbHUK,

paBHOOEAPECHHBIN " PaBHOCTOPOHHHMI TPEYTOJbHUKH,




IpPSMOYTOJIbHBIM TpPEyrojabHUK, MeJHaHa, OMCCEeKTpHca U BbICOTA
TPEYTOJIbHUKA,  YETBIPEXYTOJbHMUK,  MapaiieiorpaMM,  pomo,
OPSIMOYTOJIBHMK,  KBaJpaT, Tpaneuus; OKpPYKXHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMH (UTYpaMHu;
YMEHHME pelIaTh 3aayd, B TOM YHCJIE U3 ITOBCEAHEBHOM XU3HU, HA
HaXO0X/I€HNE F€OMETPUUYECKUX BEIMUMH C IPUMEHEHUEM HU3YUYEHHBIX

cBOMCTB (huryp u paxToB

10

YMeHue onepupoBaTh MOHATHSAMH: PaBEHCTBO (GUTyp, PaBEHCTBO
TPEYrOJbHUKOB; MapajlIeIbHOCTh U NEPIEHIUKYISIPHOCTD MPSMBIX,
VIO MEXAY MpsIMBIMU, NEPIECHIUKYIAP, HAKIOHHAs, MPOCKIHS,
nogobue  ¢uryp, 1OHOOHBIE  TPEYTOJNbHUKH,  CHMMETPHS
OTHOCHUTEJIbHO TOYKU U MPSIMOI; YMEHHE Paclio3HaBaTh PaBEHCTBO,
CUMMETpHIO ®W  mojmobwe  Quryp,  mapaienbHOCTh U

NEPIEHIUKYIISIPHOCTD MPSMBIX B OKPYKaIOIEM MUpE

11

YMeHHe oOlepupoBarb IOHATHUSAMHU: JJIMHA, PACCTOSHMUE, YIoll
(BeMMYMHA YIJIa, CHHYC M KOCHUHYC YIJla TPEYroJbHUKA), TUIOIA/Ib;
YMEHHE OLIEHUBATh pa3Mepbl IPEAMETOB U 0OBEKTOB B OKPYIKaIOIIEM
MHUpPE; YMEHUE MPUMEHATh (OPMYJbl NEepUMeTpa M IUIOIIAIN
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH M IIIOMIAJN Kpyra, oobema
IPSAMOYTOJIBHOTO NapaJlIeNeUIea; YMEHUE IPUMEHATh NIPU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYIOJbHUKA,
teopemy [ludaropa, TpUroHOMETpUUYECKHE COOTHOIIEHHS IS

BBIYMCIICHUS IIIMH, PACCTOSHUM, IIIOIIA N

12

YMmenue wu300paxarh IJIOCKHE (UIYpBl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (UTYPHl OT PYKH, C TMOMOIIBIO YEePTEKHBIX
MHCTPYMEHTOB M D3JEKTPOHHBIX CPEJICTB 10 TEKCTOBOMY WM

CUMBOJIbHOMY OITMCAaHUIO

13

YMeHHne onepupoBaTh IMOHATHAMH: IPAMOYTOJbHas CHCTEMaA
KOOPJMHAT, KOOpPAUHATBl TOYKH, BEKTOp, CyMMa BEKTOPOB,
IIPOU3BENICHNE BEKTOpAa HA 4YHCIO, CKALIPHOE IPOM3BEICHHE
BEKTOPOB; YMEHHUE HCIIOJIb30BaTh BEKTOPHl M KOOPAWUHATBHI JUIS
IIPEACTABJICHNS JAHHBIX M PELICHUS 3a4a4, B TOM YMCIIE U3 APYTHUX

y4eOHBIX MPEIMETOB U PEATLHOM KU3HU

14

YMenue OICpHUpOBaATh TMOHATHUAMMU: CTOJIOUKOBBIE U KpPYTOBBIC

IUarpaMMmbl, TaOIMUIBI, CpeaHee apudMeTHYecKoe, MeaHnaHa,




HauOoJIbllIee U HAMMEHbILIEe 3HAUEHUs, pa3Max 4HMCIOBOTrO Habopa;
YMEHUE W3BJIEKATh, WHTEPIPETUPOBATh U  IMPEOOPa3OBBIBATH
MHpOpMaLMIO, MPEICTaBICHHYI0 B TaliuIax M Ha Juarpammax,
OTpaKaroIllyl0 CBOMCTBA U XapaKTEPUCTUKU PEalbHBIX MIPOLIECCOB U
ABJICHUM; yMEHHE paclO3HAaBaTb W3MEHYMBBIC BEJIMYUHBI B

OKpYXKAoIIeM MHpPE

15

YMeHue onepupoBarh MOHATHUSAMU: CIy4YallHBIA ONBIT (CIy4alHbIN
OKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (JIIEMEHTAPHBIA HMCXO.M)
CIIy4allHOTO OIBITa, CIIy4ailHO€ COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHE HAXOJIUTh BEPOATHOCTH CIyYaWHBIX COOBITUN B OMNBITAX C
PaBHOBO3MOXHBIMU 3JIEMEHTApPHBIMU COOBITUSIMU; YMEHHUE pellarh
3aJja4d METOJOM OpPraHM30BaHHOTO mepedopa U ¢ MCHOIb30BAHUEM
[IpaBWJla YMHOKEHUS; YMEHHUE OLICHUBATh BEPOSTHOCTU PEATbHbBIX
COOBITUI U SBJIEHUM, IOHUMATh POJb MPAKTUYECKU JTIOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKpPY)KAIOIIEM MHUPE U B IKU3HH,
3HaKOMCTBO C IIOHSITHEM HE3aBUCHUMBIX COOBITHIA; 3HAKOMCTBO C

3aKOHOM OOJIBIITUX YHCEI U €TO POJIBIO B MAaCCOBLIX ABJICHUAX

16

YMeHnue BbIOMpaTh MOAXOASIINN M3YYEHHBIN METOA JJs PEleHUs
3a/1a4y, PUBOJUTE IIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJE U KU3HU, PACIIO3HABATH MIPOSIBICHUE 3aKOHOB MaTEMAaTUKU
B MCKYCCTBE, OIIMCBHIBATh OTIEJIbHBIE BBINAIOIIMECS PE3YJIbTaThl,
MIOJIyYEHHBIE B XOJA€ PA3BUTHUS MAaTEMaTUKU KAaK HAayKH, IIPUBOJIUTH
IIPUMEPBl  MATEMATHYECKUX OTKPBITMM M KX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHOU UCTOPUU




INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 371eMeHT COAEPKAHUSA

1 Yucna v BBIYUCIICHUS

11 Hatypanbnsle u nensle yncia. [I[pu3Haky 1e1MMOCTH LEIbIX YHCET

1o OOBbIKHOBEHHBIE W JIECATHYHBIE  JPOOHM, MPOIEHTHI, OECKOHEUHBIE
- nepuondeckue Apoou

13 Pammonanbueie ymcna. Apu@MeTHYECKHE Olepalud C PaldOHATBHBIMU
- quCclIaMu

14 JleiicTBUTENbHBIC YHCTa. ApHUPMETHUSCKHAE OIEPAMH C JICHCTBUTCILHBIME
- quclIaMu

15 [TpubnmxEHHBIC BBIYUCICHHS, TNPaBUJIA OKPYIJICHHS, NMPHUKUAKA M OIECHKa
- pe3yJibTaTa BEIYUCICHUN
2 Anrebpanyeckue BbIpaXKEHUS

2.1 BykBeHnHble BbIpakeHHUsI (BbIPaXXKEHUS C IEPEMEHHBIMU )

95 Crenenp c nenbiM mnokaszaTteneM. CTeNeHb C PalMOHAIBHBIM I10Ka3aTeJIeM.
. CBoiicTBa CTENEeHU

2.3 MHorousneHsl

2.4 Anrebpanueckast 1poOb

)t Apudmernueckuif  KOpeHb  HaTypaibHOM  cremeHu.  JleWcTBUS ¢
' apu(pMeTHYECKUMH KOPHSIMHU HAaTypalbHOM CTENeHn
3 VYpaBHEHMSI U HEPABEHCTBA

31 Lensle u apobHO-panoHaNbHBIE ypaBHEHHS. CHCTEMBI U COBOKYIHOCTH
' ypaBHEHUH

39 Lensle 1 npoOHO-paliOHANbHbIE HepaBeHCTBA. CHUCTEMBI U COBOKYIHOCTH
' HEPABEHCTB

3.3 Pemienne TekCTOBBIX 3a7a4
4 YucnoBsle OCIEN0BATENBHOCTH

4.1 ITocnegoBaTenbsHOCTH, CIIOCOOBI 3aJaHUS MOCIIEA0BATENLHOCTEN




Apudmernueckas u reomerpuueckas rmnporpeccud. Dopmyna CIOXKHBIX

4.2
IIPOLICHTOB
5 OyHKIUH
@Oynkuus, cnocoObl 3amanus QyHkuuu. [padux Pyskmum. OOmacts
ONpeNieJIeHUs W MHOXecTBO 3HadeHud ¢QyHkuuu. Hymn  dyHxium.
5.1. IIpomMeXyTKM 3HAKOMOCTOSHCTBA. IIpOMEXYTKH MOHOTOHHOCTH (DYHKIUH.
MaxkcumyMbl 1 MEHUMYMBI (yHKIMHA. Hanbospiiee 1 HauMeHblIee 3HaUYCHHE
(GYHKINK Ha TPOMEKYTKE
6 Koopaunats! Ha IpsMO U INIOCKOCTH
6.1 Koopaunataas npsimas
6.2 JlekapToBbI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GpuUrypsl 1 UX CBOMCTBA
7.2 Tpeyronbauk
7.3 MHOroyrojisHuKH
7.4 OKpy’KHOCTb U KpyT
7.5 N3mepenue reoMeTpuiecKiux BEITNUYUH
7.6 BexTops! Ha IIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositHocTh
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 I'pader




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Marematuka. Anrebpa: 7-i kiacc: 6a30BbI YPOBEHB: YUeOHUK; 15-¢ u3ganue,
nepepaborannoe Maxkaporue FO.H., Munmtox H.I'., Hemkos K.W. u ap.; nox
penaknuei TenskoBckoro C.A. AxknnonepHoe o61mecTBo «3maTenscTBo
«IIpocBenienue»

* Maremaruka. Anreopa: 8-i kiacc: 6a30BbIi ypoBeHb: yueOHUK; 16-¢ u3ganue,
nepepaboranHoe Maxkaperues FO.H., Munarok H.I'., Hemkos K.W. u ap.; nox
penakiueit TensikoBckoro C.A. AkimoHepHoe o01iecTBo «M3aaTenbcTBO
«IIpocsemenne»

* Maremaruka. Anredpa: 9-i kiacc: 6a30BbIi ypOBEHb: yUeOHUK; 15-¢ n3nanue,
nepepaboranHoe Maxkaporue F0.H., Munmtok H.I'., Hemkos K.W. u ap.; nox
penakuuen TensikoBckoro C.A. AxiinoHnepHoe o0iectBo «3aaTenbeTBo
«IIpocBenienue»

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

Marematuka. Anredpa : 7—9-¢ kimacchl : 6a30BbI YPOBEHD : METOIUUECKOE
nocoOue K nMpeAMEeTHOM TuHUN yueOHuKoB 1o anredpe 0. H. Makapsruesa, H.
I'. Munmrok, K. 1. Hemkosa u np./ — Mockaa : [Ipocsemenue, 2023. — 54 c.

MU ®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
bu6mmoreka IJOK



