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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBISETCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIeYMBAET U3YyUCHHUE JIPYTUX JUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
IPOAOHKEHUS 00pa30BaHMs M B MMOBCEAHEBHOM XKU3HU. Pa3BuTHe y 00y4arommxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYHUIHOCTH alreOpandecKux
abcTpakiuii, cnoco0e OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMaTHYECKOTO MOJECIMPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIsl aIalTallid B COBPEMEHHOM ITU(GPOBOM
obmectBe. M3ydeHue anreOpbl oOecreyrMBaeT pa3BUTHE YMEHMsS HaOII0/aTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TPEeOyeT KPUTHYHOCTH MBIILJICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOEHUE Kypca anreOpbl 00ecreunBacT pa3BUTHE
JOTUYECKOTO MBIIUICHUS] OOYJaroMIMXCsA: OHM HWCIHOJB3YIOT JACIYKTUBHBIE U
WHIYKTUBHBIE PacCyXKJeHusi, 0000IIeHNe U KOHKPETHU3aIuIo, a0CTparupoBaHue u
aHanoruto. OOydeHue  anrebpe  mpeanoyiaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITENTFHOM  JIEATEIBHOCTH  OOYYaroMIMXCs, TOSTOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SBISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Aunredpa» ajii OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE
auHuM: «Yucnaa ¥ BeIUKCIEHUS», « ANTeOpandyecKkue BhIPAKEHUSNY, «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoOJep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJICHCTBYSI C
JpYTUMHU €ro JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKJaTh, MCIIOJIB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBSI3M ¢ 3TUM B TmporpaMMy y4eOHOTO Kypca «Anredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEJCTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTH4YECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJECHUIO 00YyYaIOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO  MareMmaTtudeckoro si3bika. ComepkaTenbHONH |
CTPYKTYPHOM OCOOCHHOCTBIO Yy4eOHOTro Kypca «AmnreOpa» sBISETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Comepxxanne muHMA «YHWcna ¥ BBIYHCICHUS» CIYXKHUT OCHOBOW st
JTATbHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaOIIUXCS
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Ke MPUOOPETCHHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOAMMBIX JIJISl IOBCETHEBHON
XKU3HU. Pa3BuUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOI'O OONIEro 0O0pa3oBaHUs
CBSA3aHO C pAlMOHAIBHBIMM M HUPPALUOHAIBHBIMH YHCIaMHU, (HOPMUPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOMN
JUHUHA OTHECEHO K CpeHeMy o01ieMy 00pa3oBaHUIo.

Copnepxanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYEeCKOro armapara, HeoOXOAMMOTro MJii pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M MPaKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHUsl y4yeOHBIH MaTepuai TPYIIUPYETCS BOKPYT
palMOHANBHBIX BhIpaXEHUM. AJredpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKH Kak
A3bIKa JJI1 TOCTPOEHUS MATEMATHYECKUX MOJEIEH, ONMUCAaHMUS IPOLIECCOB U
SBJICHMM peanbHOTO Mupa. B 3agaunm oOyueHust aireOpe BXOIAT TaKKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKAMU
JNEeAYKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBaHne cUMBOIBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHUs, CHOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPUECTBY.

Conepxkanue GyHKIIMOHAIbHO-TpaUUE€CKON JTUHUU HAIIEJIEHO HA TOJIyYEHHUE
OOy4YaroIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJIENH
JUTSL OMCAHUS M UCCIEA0BaHMs Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUN B MPUPOJIE
u oduectBe. M3yueHue marepuana crocoOCTBYET PAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOIb30BaTh PA3JINYHBIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEACTABICHUN O POJIM MAaTEMAaTUKU B PA3BUTUH LIUBUIN3ALUU U KYJIbTYPBI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucma © BBIUKACIEHUS», «ANTEOpanyecKHe BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBEHCTBA», «DyHKIIMM.

Ha usyuenne yueOHOTO Kypca «Anredpa» orBoautcs 306 yacoB: B 7 Kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 gaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B Hezenio).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Yucsia ¥ BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXO] OT OJHOU (POPMBI 3aIUCH
npobeit k apyroil. IloHsATme panMOHAIBHOIO 4HCIIA, 3allUCh, CpPaBHEHUE,
yHOPSA0YMBAaHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JEHCTBUS €
palMOHAJIBHBIMA YMCIIaMH. Pemenne 3axad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeJeM: OINpECIIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPENIEICHUS], 3aIUCh 00bpIIMX yuces. [IpouenTsl, 3anucey
IPOLEHTOB B BHUJE ApoOU U JpoOU B BHUJIE MPOLEHTOB. TpH OCHOBHBIE 33jaud Ha
IIPOLIEHTHI, PEIICHHE 3a7a4 U3 PEaTbHON IIPAKTHKHU.

[IpuMeHeHnE TPU3HAKOB  JEIUMOCTH, pA3JO0KEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IPONIOPLIHOHAIBHOCTH.

AJuiredOpanvyecKue BbIPaKEeHUA

[lepemeHHBIE, YNCITOBOE 3HAYCHHUE BBIPAKEHUSA C IEPEMEHHOMU. JlomycThMBbIe
3Ha4YeHUA NepeMeHHbIX. [IpencraBienue 3aBUCUMOCTH MEXKY BEJIMUMHAMU B BUJIE
dbopmybl. Beraucienus no dpopmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXEHHS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEIEHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoJiCTBa CTENEHH C HATyPAJIbHBIM [IOKA3aTEJIEM.

OpHounensl 1 MHOrouseHsl. CreneHb MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMyJbl COKpPAIEHHOIO YMHOXKEHHMS: KBaApar
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOT'OYJIEHOB Had MHOKHUTEIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuia MpeoOpa3oBaHUs ypaBHEHHUS,
PaBHOCHUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIIO KOPHEW JIMHEHHOIO
YPaBHEHMS, pELICHHE JIMHEWHBIX YypaBHEHHUU. COCTaBJIEHHWE YpPABHEHHU 110
YCJIOBHIO 3a7a4u. Penenne TeKCTOBBIX 3a/1a4 ¢ IOMOILBIO YPABHEHUM.

JIuneiiHoe ypaBHEHHE C JABYMsS NMEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JMHEMHBIX YPaBHEHUW C JBYMs IEpeMEHHbIMU. PermieHue cucrtem ypaBHEHUU
CrocoOOM MOACTaHOBKHU. I[IpuMepbl penieHusi TEKCTOBBIX 3aJad C MOMOIBIO
CUCTEM YPaBHECHMM.

DyHKIUU

Koopaunara Touku Ha npssMou. UnciioBble NPOMEXKYTKH. PaccTosinue mexny
JABYMsI TOYKaMU KOOPAUHATHOMN IIPSIMOM.



[IpsimoyrosibHast cucteMa koopAuHat, ocu Ox u Oy. AGcuucca U opJuHaTa
TOUYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYyIaMU.
Yrenune rpadukoB peanbHbiX 3aBucumocted. llonarune ¢ynkunuu. I'padux
bynkuuu. CoiicTBa pyHkuuii. JIunelinas Qynkuus, e€ rpaduk. ['padux dynkumu
y = |x|. T'paduueckoe pelieHHe TMHEHHBIX YPABHCHHUN W CHUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yuciaa v BBIYMCICHUA

KBagparHbeiii kopeHb u3 uwucia. [loHsTHE 00 UppalMOHAIBHOM YHCIIE.
JlecsaTnaabie TPUOTMKEHUST HpPAITMOHATBHBIX yucen. CBoWCTBa apuMEeTHUIECKUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpPa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYUCJICHUAM. [{efiCTBUTENbHBIC YUCIIA.

Crenens ¢ 1enbIM NOKa3aTeneM U €€ cporictBa. CTaHaapTHAS 3aMUCh YUCIA.

AJuiredOpanyecKue BbIPAKEHUA

KBampaTHbiii  TpEXwieH, pas3loKEHHWE KBAJPAaTHOIO TpEXWIEHA HA
MHOHUTEIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CnoxeHue, BbIYUTAHHE, YMHOXEHUE, [€JICHHE alreOpandeckux ApoOei.
PannonanbHble BhIpaXKEHUS U MX IPEOOpPa3OBAHKE.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyna KOpHEW KBaJgpaTHOTO ypaBHEHHUS.
Teopema Buera. Peuienue ypaBHeHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['paduyeckas uHTEprpeTalusi ypaBHEHUU C ABYMs MEPEMEHHBIMU U CHUCTEM
JVMHEVHBIX YPAaBHEHUW C JABYMs NE€PEMEHHBIMHU. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Perennie TekCTOBBIX 3a71a4u alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OHONW MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JINHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKIUU

[Tonsitue @ynknuu. OOnacTh oOmpeAeNeHus W MHOMXECTBO 3HAYCHHM
dbynkiuu. CiocoOsl 3aaHus PYHKIIHM.

I'padpux dynkuuu. Urenue cBoilcTB (yHkuuu mno €€ rpaduky. [Tpumepst
rpadukoB GYHKIHHA, OTPAXKAIOIMINUX PEeATbHBIE MPOIECCHI.

OyHKIUU, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYI MPOIMOPIHOHAIBHBIC
3aBucuMoCTH, uxX rpaduki. OyHkuun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pEILICHUE YPAaBHEHUW U CUCTEM YPABHECHUMU.

9 KIIACC

Yucaa v BLIYUCICHUSA



PanronanbpHble 4yMCla, UppalMOHAIbHbIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JecsaTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, AICHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHBbIE JAecATUYHbIe apoOu. B3aumMHO OJHO3HAUYHOE COOTBETCTBUE
MEK]Ty MHOKECTBOM JICUCTBUTEIBHBIX YHCEII U KOOPAUHATHOU MPSAMO.

CpaBHEeHHE JIEWCTBUTENIBHBIX YHCEN, apuPMETHYeCKUue JEHUCTBUA C
JEWCTBUTEIbHBIMU YUCIAMU.

Pasmeppl 0OOBEKTOB OKPYXAIOLIETO MHpa, JIUTEIBHOCTh IPOIECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubnmxkEéHHOEe 3HAYCHHE BEIIMYMHBI, TOUHOCTh NpUOIKeHus:. OKpyTJeHHe
yucen. [Ipuknka u olieHKa pe3yJIbTaTOB BEIYMCICHUN.

YpaBHeHus U HEPABEHCTBA

JIunelinoe ypaBHEHME. PenmeHne ypaBHEHUM, CBOASAIIUXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
buksanpatHoe ypaBHeHue. lIpumepsl pemieHnsi ypaBHEHUN TPETbEN U YETBEPTOU
CTEIICHEH Pa3JIOKEHUEM Ha MHOXKUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PelieHwe TEeKCTOBBIX 3a/iay
anreOpanyeckuM METOJIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M €ro rpaduk. PemieHue cucrem OByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHUI,
OJJHO M3 KOTOpbIX JIMHENHOe, a Jpyroe — BTOpol creneHu. ['padpuyeckas
WHTEPIIPETALNS CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienre JIMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOW. PemeHue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padrueckas wHTEepnperanys HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMHU.

DOyHKUIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. [lapabona, KoopauHATHI
BEPUIMHBI 11apadoIbl, 0Cb CAMMETPHUH MapaboJIbI.

Ipaduxu Gynxumii: y = kx, y=kx + b,y = k/x, y = x3, y =Vx, y = |x| n ux
CBOWCTBA.

YucsioBbIe MOCI€I0BATEILHOCTH U MPOrPeccum

[loHATHE 4YHCIIOBOM IOCHEAOBATEIBHOCTH. 3aJaHUE IIOCIIEIOBATEIIBHOCTH
peKyppeHTHOU dhopmMyIoii U HopMyIIoi n-ro YieHa.

ApudmeTrnueckass U reoMmerpuueckas mporpeccuu. @opmysbl n-ro 4jieHa
apu(PpMETHIECKON ¥ TeOMETPHUUECKON MPOTPECCUI, CYMMBI TIEPBBIX 71 YJICHOB.

N300paxkeHre YICHOB apu(PMETUYECKOH MU TEOMETPUYECKOM Mporpeccuit
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHIMAIBHBIN POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHUS IpOorpamMmbl Yy4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHLHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIIEHWU MPAKTUYECKUX 3aaad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIHON NpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpPOM U
NOCTPOCHUEM MHANBUAYAIBHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHH, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTH4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
oOmiecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKu Kak cdepbl UeI0BEYECKOi
NEeATEIbHOCTH, 3TANoB €€ pa3BUTUSA W 3HAYMMOCTH I PA3BUTHS LUBUIIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH M MAaT€MaTUYECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHWS MHpPA, OBJIAJEHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeSATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (popMHpPOBaHHE KYJIbTYPHI 310POBbS M
IMOLMOHAJIBHOIO 0/1ar0NOyYHUsA:



TOTOBHOCTBIO MPHUMEHSITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  THTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, peErysapHas Quznueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pPedICKCHH, IPU3HAHHUEM CBOETO
IpaBa Ha OITMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXAaloIIeH cpenapl, IIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOXKHBIX MOCJEACTBUM ISl OKPYXKAIOLIEH Cpeabl, OCO3HAHUEM
1J100aJILHOTO XapaKTepa SKOJOTHYECKUX MPoOIeM U IMMyTeH UX PeIIeHuUs;

8) ajanranus K U3MEHAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEONPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHHUE YUYUTHCS Yy JIPYTUX JIOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMU U3 OIbITA JPYTHX;

HEOOXOJUMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIUpOBaTh UJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIllMI0 KaK BBI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTHUPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (OPMYJIUPOBATh U OIEHUBATh PHUCKH W

MOCJIENICTBUS, (POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble JJornueckue aAelcTBUA:

e BBIBILITh U XapaKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TMOHATHI, OTHOLICHUM MEXIy MOHATHAMH, (POPMYIHPOBATH
ONpEENeHUs] TMOHSATUM, YCTAHABIMBATH CYIIECTBEHHBIA  MpPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJIMMOI0 aHAJIN3a;

e BOCIPUHUMATH, (POPMYIUPOBATH U  MPeoOpPa3OBBIBATh  CYKJICHUS:
yTBEpJAUTENIbHbIE W OTpULIATEIbHbIC, €IMHUYHBIE, YacTHbIE M 0oOIIue,
YCIIOBHBIE;

e BBUBJILITH  MAaTEMaTU4YECKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3M U
npoTuBopeursi B (akTax, AAHHBIX, HAOMIONCHUAX U YTBEPKICHUSX,
npemjiaraTb  KpUTEPUM IS BBISIBJICHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;



JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEJIBHO HECJIOXHBIE JOKa3aTeJIbCTBA
MaTeMaTHUYECKUX (PaKTOB, BBICTpaMBaThb AapryMEHTALUI0, IPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh Croco0 pemeHus y4yeOHOW 3aauyd (CpaBHUBATH HECKOJIBKO
BapUAaHTOB pElLIeHMs, BBIOMpaTh HauOosiee MNOAXOAAIUNA C YUYETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHUSA,
(bopMyIMpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTHUBOPEUYUE, MPOOIIeEMYy,
CaMOCTOSITEJIbHO YCTAHABJIMBATh HMCKOMOE U JlaHHO€, (OpMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHE;

IPOBOJUTH IO CAMOCTOSITEJIBHO COCTABJICHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME  TIO  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy cOOOM;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOIECCa, a TaKKEe BbIIBUIATH
IPEOJIOKEHHUS O €T0 PA3BUTHUH B HOBBIX YCIIOBHUSX.

Pabora c nunpopmanueii:

BBISIBJIAITh HEJOCTATOYHOCTh M H30BITOYHOCTh WH(MOpPMAIUU, JAHHBIX,
HEOOXOAMMBIX JJIs PEIICHUS 3a1a4H;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (OPM MPEICTaBICHHUS;

BbIOMpaTh (GopMy TMpeAcTaBiIeHUs HHQOpMaUMKU M WLIIOCTPUPOBATH
peliaemMble 3aJadyd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OLIEHMBATh HAAEKHOCTh WMH(GOPMALUU MO KPUTEPUSM, MPEUI0KEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS:

BOCIIpUHUMATh W  (DOPMYIMpPOBaTh CYXKJACHUS B COOTBETCTBUU C
YCIIOBUSIMU U TICJISIMH OOIIICHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, J1aBaTh MOSICHEHHS IO
X0y pelieHus 3a1a4i, KOMMEHTUPOBATh MOJYYEHHBIN PE3YIIbTAT;

B X0/ 00CYK/IEHHUsI 3a]1aBaTh BOIPOCHI 0 CYILIECTBY 00CYX IaeMON TEMBbI,
npoOJieMbl, peraeMon 3aJ1auu, BbICKa3bIBaTh UJICU, HAIIEJICHHBIC HA MIOUCK
pEelIeHUs, COIOCTaBIIAITh CBOU CYXIEHUS C CYXKICHUSIMU JPyrux



YYaCTHUKOB JUajora, oOHapyKUBaTh Pa3jIM4yue U CXOACTBO IMO3UIUH, B
KOPPEKTHOI opme popMyTHpOBaTh pa3HOIIIACHS, CBOU BO3PAXKECHHUS;

e TMPEACTABIATH  pE3yJbTaThl  pEUICHUS  3aJauyd,  JIKCICPUMEHTA,
UCCJIEIOBAHUS,  TPOEKTa,  CaMOCTOATEIbHO  BbIOMpATh  (dopmar
BBICTYIUICHHUS C YYETOM 3aJ1ay NPE3EHTAIMU U OCOOCHHOCTEN ayAUTOPUH;

e TMOHMMATh M  HUCMOJB30BaTh  MPEUMYIIECTBA  KOMAaHAHOM U
WHJMBUAYAIbHOW paOOThl TpPU PEHICHUU YYEOHBIX MaTEMAaTHYECKUX
3aj1ay;

e IPUHUMATH LI€TTb COBMECTHOM JI€ATENbHOCTH, MJIAHUPOBATh OPraHU3ALIUIO
COBMECTHOM paloThl, pacmpenensiTb BHUABI padOT, OTOBApUBATHCH,
0o0CyX)aTh MPOLIECC U pe3ysbTaT paboThl, 0000IIaTh MHEHUS] HECKOJIBKUX
JIIOJICH

e VyYAaCTBOBaTh B TPYMNIOBBIX (opmax paboTsl (0OCyXaeHus, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMBI M JIPyTW€), BBINOJHATH CBOIO YacTh
paboThl U KOOPJIMHUPOBATH CBOU JEHCTBUS C IPYTUMH YWICHAMHU KOMaH/IbI,
OIICHUBATh Ka4€CTBO CBOETO BKJIaJa B OOUIMN MPOIYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAaHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIE JeHCTBUS
Camoopranusamnus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUJIaH, aIrOPUTM PEIICHMS 3aJaud (WU €ro
4acTh), BbIOMpATh CIOCOO pEIIeHHs C YYETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJILHBIN HHTEJJIEKT:

e BIIQJETh CHOCOOAMU CaMOIPOBEPKH, CAMOKOHTpOJSI Mpouecca u
pe3ynbTara pelieHus MaTeMaTUYEeCKOH 3a1auH;

e TMpPEABUACTh TPYAHOCTH, KOTOpbIE MOTYT BO3HUKHYTh IPU PEUICHUU
3a/ladyd, BHOCHTh KOPPEKTHUBBHI B JIEATEIHOCTh HAa OCHOBE HOBBIX
00CTOATENIHCTB, HAWIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIEHUBATH COOTBETCTBUE pe3yjIbTaTa JEATEIbHOCTH MOCTAaBIECHHON LeIu
U YCJIOBHSM, OOBSICHATh MPUYUHBI JOCTYIKCHHS WU HETOCTHXKCHUS IIEITH,
HAXOJIUTh OMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

NHNPEAMETHBIE PE3YJIBTATBI

K koHmy oOyueHuss B 7 kjacce OOyYarOIIMKCA TMOJIYYUT CIEIYIOIINE
IpEIMETHBIE PE3YJIbTAThI:

Yuciaa v BBIYMCICHUA

BeimonHsaTh, codeTas yCTHbIE M MUCHbMEHHBbIE TPUEMBI, apupMETHUYECKHUE
JEHCTBUS C pallMOHATbHBIMU YHUCIAMH.



HaxoauTh 3Ha4ueHMsS] YWCIOBBIX BBIPAKEHUN, MPUMEHSTh Pa3sHOOOpa3HbIC
C0cOObI U MPUEMBI BBIUMCICHUS 3HAYCHHM APOOHBIX BBIPAKECHUMN, COAEPMKAIIUX
OOBIKHOBEHHBIE U JIECTHYHBIE TPOOH.

[lepexomuTth OoT oaHON (HOPMBI 3amKMcCH 4Yuced K Apyrou (mpeoOpa3oBbIBaTh
NECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSATHYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JCCATUIHYIO TPOOBH).

CpaBHHBaTh U YIOPSI0YMBATH PALIMOHAJIBHBIE YHCTIA.

OKpyrJisTh yncia.

BBINONHATS NPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUH, OIIEHKY 3HAaYCHUI
YUCJIOBBIX BBIPAKCHUW. BBIMOIHATE AEHUCTBUS CO CTENEHSMHU C HATypaJlbHBIMU
ITOKA3aTEIISIMH.

[IpuMeHATP  NpPU3HAKK  JACIUMOCTH,  PA3jO)KEHUE HAa  MHOXKHUTEIH
HaTypaJIbHbIX YHUCEII.

Pemate NpakTUKO-OPUEHTUPOBAHHBIE 331a4H, CBA3aHHBIC C OTHOLICHUEM
BEJINYMH, MNPONOPLUHOHAIBHOCTBIO BEJIWYHH, IPOLEHTAMH, WHTEPIPETUPOBATH
pEe3yIbTaThl PEUICHMs 3a4ad ¢ y4ETOM OTPAHMYCHHM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpUBaEMbIX OOBEKTOB.

AaredpanvyecKue BbIPpAKEHUSA

Hcnonp30BaTh anredpanyeckyr0 TEPMHUHOJIOTMIO U CUMBOJIMKY, IPUMEHSTH
e€ B IpoLecce OCBOCHUS y4eOHOro MaTepuarna.

Haxonute 3HaueHUs: OyKBEHHBIX BBIPAXKEHMM NpPH 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BomonusaTe  npeoOpa3oBaHMsl  LIEJIOTO  BBIPAKEHUS B MHOTOWIEH
MIPUBEJCHUEM TTOJIOOHBIX CJIAra€MbIX, PACKPHITUEM CKOOOK.

BBINONHATE yMHOXKEHHWE OJHOYWIEHA HA MHOTOWIEH M MHOIOWIEHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJipaTa pa3HOCTH.

OCyIIeCTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIN C IOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYIIUPOBKU CJaraeMsiXx,
npuMeHeHus: (OpMyJT COKPAIIEHHOTO YMHOKEHHUS.

[TpumeHsTh nMpeoOpa3oBaHKUsl MHOTOWICHOB ISl pEUICHUSI Pa3IMYHBIX 3a/1a4
13 MaTEMATHUKHU, CMEKHBIX IPEAMETOB, U3 PEATbHOW MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIBHBIMHU IMOKA3aTEISIMU LIS
npeoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUsI C OJHOM IIEPEMEHHOW, NPUMEHss IpaBUJIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCUIBHOMY emy. IIpoBepsaTs, sABisieTCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumensTs rpaduueckre METO bl MPU PEIICHUH JTMHEWHBIX YPaBHEHUN U HX
CUCTEM.

[logOupaTe npuMepbl Map 4YUCEN, SBISIONIMXCS PEIICHHEM JMHEHHOTrO
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMMU.



CtpouTh B KOOPAWHATHOW TUIOCKOCTH TpauK JIWHEWHOTO YPaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIB3YSICh TpadUKOM, TPHUBOAUTH MPUMEPHI PEIICHUS
ypaBHEHUSI.

PemaTe cucteMbl 1ByX JIMHEHHBIX YpaBHEHUH C IBYMsl IEPEMEHHBIMHU, B TOM
qucie rpa@uuecku.

CocTaBnsTh W pemaTh JWHEWHOE YpPaBHCHHE WJIH CHUCTEMY JIMHCHHBIX
YpaBHEHUW TIO YCJIOBHUIO 3aJa4d, HWHTEPHPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1ayy TIOJIyYeHHBIN pe3yJibTar.

DOyHKIMHA

N306paxkath Ha KOOPAUHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JTy4YH, OTPE3KH, MHTEPBAJIbI, 3aMMCHIBATh YHCIOBBIE TPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OtmeyaTh B KOOPAMHATHOW TUIOCKOCTU TOYKH IO 3aJaHHBIM KOOpJAHHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMONIBIO (YHKIIUKA HW3BECTHBIC 3aBUCUMOCTH MEXKIY
BETMYMHAMU: CKOPOCTh, BPEMS, PACCTOSHHE, II€HAa, KOJWYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTD, BPeMs, 00BEM pabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUCHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii crocod MPEACTaBICHHUS W aHalu3a WHOOpMAaIuy,
W3BJICKATh U MHTEPIIPETUPOBATH WH(OPMAITHIO U3 TPadUKOB PEATBHBIX MTPOIIECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOyueHuss B 8 kJjacce oOydYaromMiCs TOJYYUT CIICAYIOIIHNE
MPEIMETHBIC PE3YJIbTATHI:

Yucaa v BBIYMCICHUA

Vcronp30BaTh HaYaJIbHBIE TPEACTABICHUS O MHOKECTBE JICHCTBUTEIBHBIX
YuCeN JJIsl CPAaBHEHMSI, OKPYTJICHUS U BBIUMCICHUHN, H300paxaTh ACHCTBUTEIHHBIC
4yycila TOYKaMU Ha KOOPAUHATHOU IIPSIMOM.

[IpumensaTe moHsTHE apuMETUYECKOTO KBAJPATHOTO KOPHS, HAXOAHThH
KBaJIpAaTHBIC KOPHH, WCIIOJIB3Yysl MPU HEOOXOAMMOCTH KaJIBKYJIATOP, BBITOIHATH
npeoOpa3oBaHusl BBIPAKCHUM, COJCPKAINIUX KBAJAPATHBIC KOPHHU, HCIIOIb3YS
CBOWCTBA KOPHEH.

Hcnonp30oBaTh 3amucu OOJIBIIUX M MaJIbIX YUCET C MOMOIIBIO JACCATUYHBIX
npobeii u creneHeit uucia 10.

AuredpanvyecKue BbIPpAKEHUA

[IpuMeHSATH TOHATHE CTEMEHW C IEJbIM II0Ka3aTelieM, BBITIOIHSITH
npeoOpa3oBaHus BHIPAXKEHUH, COJEPKAIUX CTETICHH C LEIBIM MOKa3aTesIeM.

BBITIONHATE TOXIECTBEHHBIE MPE0oOpa30BaHUs PAINMOHATLHBIX BBIPAKEHUIN
Ha OCHOBE MPaBWJI ACHCTBUIN HAJ MHOTOYJICHAMH U aNreOpandeCKuMH APOOSIMHU.

PacknanpiBaTh KBaApaTHBIN TPEXUIIEH HA MHOKHUTEIIH.

[TpumensTh npeodpa3oBaHus BEIPAXKEHUM IJIs pelICHUsI PAa3IMYHbIX 3a/1a4 U3
MaTEeMaTHUKH, CMEKHBIX MPEIMETOB, U3 PEATbHON TTPAKTUKH.



YpaBHeHMS U HEPaABeHCTBA

Pemate nuHEWHBIE, KBaJpaTHbIE YPAaBHEHHS W PALUOHAIBHBIE YPABHEHUS,
CBOJISIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMS IEPEMEHHBIMU.

[IpoBOAUTH MPOCTEHIINE UCCIICIOBAHNS YPABHEHUM M CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHUi (YCTaHABIMBATh, UMEET
JM YpABHEHUE WJIM CUCTEMA YPABHEHUW PELICHHUS, €CIM HMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT cioBeCHOW (HOPMYIMPOBKU 3ajadud K e€ anreOpandecKou
MOJEIN C IIOMOIIBIO COCTABJICHUS YPAaBHEHUS WA CHCTEMbl YypaBHEHUU,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBII pe3yybTarT.

[IpuMEHAT, CBOMCTBA YHCJIOBBIX HEPABEHCTB [JI1 CPABHEHUSA, OLICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpauyueckyr0 WUIIOCTPAIIMI0 MHOXKECTBA PEIICHUNA HEPABEHCTBA, CHUCTEMbI
HEPABEHCTB.

DOyHKIUU

[loHrMaTh W UCHOJB30BaTh (PYHKIIMOHAJIBHBIC MOHSTUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUYCHUS), OMNpEAesaTh 3HAUCHHE (PYHKIHUM IO 3HAYCHUIO
aprymMeHTa, OlpeeiaTh CBOMCTBA (PYHKIUU 10 €€ rpaduky.

Crtpouts rpaduku d5IeMEHTapHBIX (HYHKIIUIA BUA:

y = k/x, y = x2, y = x3,y = |x|, y = VX, OmHCHIBaTh CBOICTBA YHCIOBOIA
dbynakuu 1o e€ rpaduxy.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJIYyYUT CIICAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUA

CpaBHHBATh M YHOPSIAOUYNBATH PAIMOHAIBHBIE U UPPALIMOHAIBHBIC YHCIIA.

Boeinmonuate apudmeTudyeckue JSHCTBUSL C  pallMOHAIBHBIMU  UYHCIIAMH,
codeTrass YCTHbIE M MHUCHBMEHHBIE TMPUEMBI, BBIIOJHITH BBIUMCICHUS C
UppalMoOHaIbHBIMU YUCIaMHU.

HaxoauTh 3HadeHUsI CTENEHEW C MEIbIMM IOKa3aTeIsIMU M KOPHEM,
BBIYUCIISITh 3HAYCHHS] YUCIIOBBIX BBIPAKCHUM.

OKpyraatTh JI€UCTBUTEIbHBIC YHUCJA, BBINOJHATH MPUKUIKY pe3yJibTaTa
BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBICE U KBaJpaTHBIE ypaBHEHUsS, YPAaBHEHMS, CBOJSIIMECS K
HUM, POCTENIIINE TPOOHO-pallMOHATILHBIE YPaBHEHUS.

Pemate cucrtemsl ABYX JIMHEHHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMU WU
CHUCTEMBI JBYX YPABHEHUN, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JINHEUHBIM.

PemaTe TeKCTOBBIE 3amauyM aiareOpamvecKuM CIOCOOOM C  TTOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUN C JBYMSI IEPEMEHHBIMU.

[IpoBOAUTH MPOCTEUIIINE UCCIIEIOBAHUSA YPABHEHUM U CUCTEM YPABHEHWH, B
TOM YHCJIE ¢ TPUMEHEHUEM TpadUUeCKuX MpeICTaBlIeHNH (YCTaHABIMBAThH, UMEET



Y YpaBHEHUE WIM CHUCTEMa YPaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHElHBbIE HEPaBEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, H300paKaTh
pellleHue HEPaBEHCTB HA YHMCIOBOW MPSMOM, 3alMCHIBATH PEUICHUE C MOMOIIbIO
CHUMBOJIOB.

Pemiatb  cucTeMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIFOYAIONTNE KBAJApPAaTHOE HEPABEHCTBO, W300pa)xkaTh pEIICHHE CHUCTEMBI
HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3aMMChIBATH PEIICHHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUM PA3JIMYHbBIX 3a4a4.

DOyHKUIMHA

Pacno3naBath (yHKIMM U3Y4eHHBIX BHJOB. [loKa3piBaThb CXEMaTHYECKU

PacrnojoKeHUue Ha KOOPAMHATHOM MJIOCKOCTH rpa@uKoB PYHKUMN BUAa: y = kX, y
=kx+b y=k/x,y=ax2 + bx +c, y=x3,y= Vx, y = |x|, B 3aBHCHMOCTH OT
3HAYE€HUU KOA()PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HU300paXkaTh CXEMATUYECKU IpadUKH KBaJIpaTHUYHBIX (DYHKLUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUM 10 UX TpaduKaM.

Pacnio3HaBaTh KBaApaTUYHYIO (PYHKIUIO 1O (popmysie, IPUBOAUTH TPUMEPHI
KBaJIPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUBHKHU, TEOMETPHH.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOTPEeCCHU

Pacno3naBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO0 MPOTPEecCUH MpU
pa3HbIX CIIOCO0aX 3a/laHuUs.

BBIMONHATS  BBIYMCIEHHST C  HCIOJIb30BaHMEM (OPMYJ n-ro  4jeHa
apru(PpMETUIECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh WIEHbl MOCIEIOBAaTEIbHOCTH TOYKAaMU Ha KOOPJIWHATHOU
IJIOCKOCTH.

PemaTte 3amaun, CBS3aHHBIE C YHMCIOBBIMHU IOCJIEIOBATEIBLHOCTSIMU, B TOM
YUCIIE 3a/la4d U3 PEeabHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJISATOPA, UM POBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne /o P Konrpoabnbsie IIpakruueckue (mudpp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
| Yucia u BeIYKCIICHU. PalinoHalibHbIS 75 1 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 1
2 AJITCOPAHHECKHE BHIPAXKCHIA / https:/m.eds00.ru/7f415b90
bu6mmoreka [IOK
3 ¥ paBHeHHUS H HEpaBeHCTBa 20 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopawunarst u rpadukn. Gynkimn 24 I https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Hosropenne n 0bobmennue 6 I https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 ITPOITPAMME 102 5 0




8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Kourpoububie IIpakTuyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 4 .K 15
ucia v BeluuciaeHus. KBagpaTHbele KOpHU hitps-//m.cdsoo.ru/7f417af8
) Uucna u Berunciaenus. CTEeHb ¢ 1eTbIM 7 bu6mmoreka [IOK
IOKa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaXKEHUS. 5 | bubnuorexa [IOK
KBagpartsslii TpéxusneH https://m.edsoo.ru/7f417af8
4 AnreOpandyecKue BbIpaKCHUS. 15 1 bubnnoreka [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. KBagpaTHbIe 15 | bubnuorexa [JOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 bubnnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
.H 12 1
7 VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa hitps-//m.cdsoo.ru/7f417af8
bu6mmoreka [JOK
8 o .0 5
YHKIHH. LICHOBHBIC MOHATHA https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 o Y 9
YHKIHH. THCIOBbIC QyHKIIIH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 [ToBTOpEeHMe u 06061IEHNE 6 1
BTOpeHHe 1 HHenH https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnbsie IIpakrnyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 Yucna v BeruncieHus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 | bubnnorexa [JOK
OJIHOM IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 | bubmmorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
.H 16 1
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7f419d08
bu6mmoreka IIOK
1 1
> Dyrkium 6 https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
4 1 1
6 HCJIOBBIE MOCJIEI0BATENBHOCTH 5 hitps//m.cdsoo.ru/7f419d08
7 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3AIHS 18 | bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» AnreGpa, 7 knacc/ Hukonbckuit C.M., ITotanoB M.K., Pemernukor H.H. u
npyrue, AknronepHoe obmectBo «M3natenscTBo «IIpocBemnieHmes
» Anre6pa, 8 kmace/ Hukomnbckuit C.M., [ToranoB M K., Pemernukos H.H. u

npyrue, AkunonepHoe oomectBo «M3natensetBo «IIpocBenienue

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

https://resh.edu.ru/

https://www.youtube.com/watch?v=Y wstp_CodR0O

https://teach-in.ru/lecturer/surdin-vg
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