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AnreOpa sBI€TCS OJHHMM H3 OINOPHBIX KYpPCOB OCHOBHOIO OOLIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3yUEHHUE JIPYTUX JUCIUIUIMH, KAK €CTECTBEHHO-
HAy4YHOTO, TaK M TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAUMO ISt
POAOHKEHUS 00pa30BaHUs U B MMOBCEAHEBHOM XU3HU. Pa3BuTHe y 00yJarommxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
U Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJIs aIalTallid B COBPEMEHHOM ITU(POBOM
obmectBe. M3ydenue anrebOpbl oOecreyrMBaeT pa3BUTHE YMEHHS HaOIIO/IaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPeOyeT KPUTHUUYHOCTU MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JECHCTBHSI M BBIBOABI,
dbopmynupoBath yrBepxkacHUsA. OCBOeHUE Kypca anreOpbl 00eCcreunBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUSI OOYJaroIIMXCsA: OHM HCIHOJB3YIOT JACIYKTUBHBIE U
WHAYKTUBHBIE PACCYXJEeHUs, 0000IIeHIEe W KOHKPETHU3AINIO0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeanojaraeT  3HAUUTENbHBIE  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH  OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o01iero o0pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANYECKUE
JuHuU: «Yucaa ¥ BeIUUCICHUS», « ANTeOpandecKkue BhIpAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «Dyukmuny. Kaxmas w3 3TUX coaepKarelbHO-METOIMYECKHX
JVMHUHA pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
JPYTUMH €ro JuHusMd. B Xonae wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOAUTCS JIOTUYECKH PACCYXKJaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpammy ydeOHOro Kypca «AJredpa» BKIIOYECHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasienax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIMMUCS
OCHOB  YHUBEPCAIBHOTO MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOUM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Ainrebpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxanne nuHMH «YuWcla W BBIYUCICHUS» CIY)KUT OCHOBOW MJiA
JAIBHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYArOIIMXCS
JIOTUYECKOTO MBINIICHUS, JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aIrOPUTMaMHU, a
TaK)Xe MPHUOOPETCHHIO MPAKTHUECCKUX HABBIKOB, HEOOXOIUMBIX JIJIsi TIOBCETHEBHON
XU3HU. Pa3BuTHE NMOHATHA O YKCIEe HAa YpPOBHE OCHOBHOIO 0OOIIEro oOpa3oBaHHUs
CBSI3aHO C PAalMOHAIBHBIMH WM HMPPANUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM
MPEICTABJICHU O JIEUCTBUTEIBHOM YHCIE. 3aBEPUICHUE OCBOCHMSI YHCIIOBOU
JIMHUY OTHECEHO K CpeHeMy 0011eMy 00pa30BaHHMIO.



Copeprkanue AByX anreOpandecKux JMHUN — «AreOpandecKue BhIPaKEHUSD
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEeMaTHYeCKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOIO 0011ero oOpa3oBaHMsl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
paIMOHAIBHBIX BBIpAKCHUH. ANreOpa JeMOHCTPUPYET 3HAUYCHUE MAaTEMATHKHA KaK
A3bIKa ISl TIOCTPOEHHUS MaTeMaTUYECKUX MOJeNed, OMUCAaHUS TPOIECCOB U
SBJICHMA peanbHOTO Mupa. B 3agaunm oOyueHuss aireOpe BXOISAT TaKKe
JanbHeiee pa3BUTHE AJITOPUTMUYECKOTO  MBIIUICHUS, HEO0OXOAUMOro, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HWHGOPMATHKW, M OBJAJCHUE HaBbIKAMU
JeAYKTUBHBIX paccyxaenuii. [IpeoGpa3zoBanne cUMBOJIBHBIX (OPM CITOCOOCTBYET
Pa3BUTHUIO BOOOpaKEHUs, CIIOCOOHOCTEN K MaTeMaTHI€CKOMY TBOPUECTBY.

Coneprkanve pyHKIIMOHAIBHO-TPAPUUECKON JTMHUY HAIEICHO Ha MOJIyYeHHE
OOy4JaronIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIEeW MaTeMaTHYECKON MOJENH
JUTSL OTIMCAHUS M UCCIICIOBAHMS Pa3HOOOPA3HBIX MPOIECCOB U SBJICHUIN B IPUPOJIE
u obmiectBe. M3yueHue martepuana CrocOOCTBYET PA3BUTHIO y OOYyYarOIIUXCS
YMEHHsI UCTIOIh30BaTh PAa3IMYHBIC BHIPA3UTEIbHBIC CPEACTBA S3bIKA MATEMATUKH —
CJIIOBECHbIC, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (HopMupoBaHHe
MPEICTABICHUM O POJIM MaTEeMaTUKU B PA3BUTHH [IUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMYy IIaHy B 7-9 kjaccax wu3ydaeTcsi y4eOHBIA Kypc
«Anre0Opa», KOTOPBIA BKIIOYAET CIEAYIONIME OCHOBHBIC Pa3felibl COICPIKAHUS:
«Yucna u BBIUKCICHUS», «ANTEOpanyecKUe BBIPAXKEHUS», «YPAaBHEHHS U
HEpaBEHCTBA», « DYHKIIHI.

Ha u3ydenne yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kinacce — 102 ygaca (3 yvaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hezieuni0).
COIJEP)XAHUE OBYUYEHUA

7 KIIACC

Yucaa v BIYMCICHUSA

JpoOu OOBIKHOBEHHBIE M JECSITHYHBIE, IEPEXOA OT OJHOW (OpMBI 3aIUCU
npobeit k gapyroil. IloHsTwe palMoOHAIBLHOTO 4YHCJA, 3aluCh, CpPaBHEHHUE,
yIOPSA0OYMBAHUE  PALMOHAIBHBIX uucel. Apudmerndyeckue JeHCTBUS €
paluMOHAIIBHBIMU YUCIaMH. Pemienue 3aiad u3 peajibHOM MPAKTUKU HA 4YacTH, Ha
JpoOH.

CreneHb C HaTypaJibHBIM IIOKa3aTeJeM: OIpe/esieHrue, MpeoOpa3oBaHue
BBIPOKEHUI HA OCHOBE ONpPEAENICHNUs, 3aMuch 00IbIIKX uncen. [IpoleHTsl, 3anuch
IPOLEHTOB B BHUJE ApoOU U JpoOU B BHUJE MPOLEHTOB. TpH OCHOBHBIE 337aud Ha
IIPOLIEHTHI, PELIEHUE 334 U3 PEAJIbHON MPAKTUKH.



[IpumMeHeHne TPU3HAKOB  JCIMMOCTH, pPAa3JIO)KEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Hcle TmpsiMas W oOparHas
MPONOPLUHUOHAIBHOCTH.

AnredOpandecKkue BbIPAKEHUS

[lepemeHHBIE, YNCITOBOE 3HAYECHUE BBIPAKEHUSA C IEPEMEHHOU. JlomycThMBbIe
3Ha4YEeHUS NepeMeHHbIX. [IpencraBienue 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BUJIE
dbopmybl. Beruucienus no ¢popmynam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUMH,
TOXXJIECTBEHHO paBHbIE BBIpRXEHHS, TNpaBWiIa MpeoOpa3oBaHUsl CyMM U
MIPOU3BEJICHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEICHUS TOJTOOHBIX CIaraeMbIX.

CBoliCTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouseHbl. CteneHb MHOrouwileHa. Clo)keHHe, BbIYUTaHuUE,
YMHOXXEHHE MHOTOWICHOB. DOpMyJbl COKpAIEHHOIO YMHOXKEHHMS: KBaApar
CyMMBl M KBaapar pasHocTu. Popmyna pa3HOCTH KBaaparoB. Pasznoxkenue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHEeHUE, KOpPEHb YpaBHEHHUdA, IpaBWjia NPeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCWIBHOCTb YPaBHEHUH.

JluHenHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YHWCIIO KOPHEW JIMHEHHOIO
YPaBHEHMs, pEIICHHWE JIMHEWHBIX YypaBHEeHHU. COCTaBIEHUWE YPABHEHHM 110
YCJIOBHIO 3a7ja4u. Pelenne TeKCTOBBIX 3a/1a4 C TOMOIIBbIO YPAaBHEHUM.

JluneiiHOe ypaBHEHHE C JABYMsS NEPEMEHHBIMH U ero rpaguk. Cucrema IByX
JVHENHBIX YPaBHEHUW C JBYMs IEpEeMEHHbIMU. PermieHune cucrem ypaBHEHUU
cnocoOboM MoACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3alad € IOMOIIbBIO
CUCTEM YPaBHECHUI.

DOyHKIUU

Koopannara Touku Ha npsitMoi. UucioBble TPOMEKYTKU. PaccTosiHre MExXy
JIBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[TpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Alcmucca U opAuHaTa
TOYKHU Ha KOOPJAUHATHOM TiockocTh. [IpumMepsl rpadukoB, 3aaHHBIX (popMyTIaMu.
Yrenne rpadukoB peanbHbIX 3aBucuMocTed. [lonarue @yuknuu. ['padux
dbynkuuu. CoiicTBa pyukuuil. JIuneiinas ¢pynkius, e€ rpaduk. ['padux Gyakmm
y = |X|. I'padmyeckoe perreHne JTUHEHHBIX YPaBHEHHWH M CHUCTEM JIMHEHHBIX
YPaBHEHHUM.

8 KIIACC

Yucaa v BIYMCICHUSA
KBagpatueiii kopeHb u3 uwncna. [loHsitue 00 uUppanMoOHATHPHOM YHCIE.
JlecsaTnanbie TPUOTMKEHUST UPPAITMOHAIBHBIX yncen. CBOMCTBA apuMEeTHIECKUX



KBaIPATHBIX KOPHEW U WX MPUMEHEHHE K TPEOOPa30BAHUIO YHCIOBBIX BBIPAKCHUI
Y BBIYUCJIEHUAM. [[efiCTBUTENbHBIC YUCIIA.

Crenens ¢ uenpIM NoKaszaTeneM U e€ ceorictBa. CTaHIapTHAS 3alKMCh YKCIIA.

Anrebpandeckue BRIpaKCHUSIAJreOpandeckue BbIpakKeHusl

KBagpaTHbpii  TpEXwieH, pas3loKEHHWE KBAJPAaTHOIO TpEXWIEHA HaA
MHOKHUTEIIH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anreOpanueckoil apoowu.
CnoxeHue, BbIYMTAHHE, YMHOXEHUE, [ICJICHHE alreOpandeckux ApoOeH.
PannonanbsHbie BhIpaXKeHUS U UX ITpeoOpa3oBaHue.

VYpaBHEHUS 1 HEPABEHCTBAY PABHEHUS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEH KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBAJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHHUS.

['paduyeckas nHTEpIHIpeTalvsl YpaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JMHEWHBIX YpaBHEHHW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crnocooom.

YHucoBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOM.
CucTeMBbl JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

OyHKIMNPYyHKIUH

[Tonstue @ynkuuu. OOnacTh oONpeAeNeHus W MHOXECTBO 3HAYCHHM
dbynkuun. CrocoOb! 3a1anus PyHKITUH.

I'padpux dbynxkumu. Urtenune cBoiicTB dyHkumu mno e€ rpaduxy. [Ipumepst
rpadukoB GYHKINMA, OTPAXKAIOIIUX PEeaTbHBIE MPOIECCHI.

@OyHKIMK, OMUCHIBAIOIIME TPSIMYI0 M OOpaTHYIO MPOIMOPIHOHAIBHBIC
3aBHCHMOCTH, uX rpaduku. Oyukuun Y = X2, y = X3, y = VX, y=|x|. I'padudeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KNIACC

YucJa 1 BbIYUCIEHUS

PanmonanpHbIC Ynclia, UPPAMOHAIBHBIC YHCIIA, KOHSYHBIC M OCCKOHEUYHBIC
JeCATUYHBIC APOOHU. MHOXKECTBO JIEUCTBUTEIBHBIX YHCE, ICUCTBUTEIbHBIC YHCIIA
KaKk OCCKOHEUHBIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXK1Y MHOKECTBOM JEUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JICHCTBUTEIBHBIX 4YHCEN, apudMETHUYCCKHE JACHCTBHSA C
JNIEUCTBUTEIIBHBIMH YHCJIAMH.



Pasmeppl 0OBEKTOB OKPYXKAIOLIETO MHpa, JIUTENBHOCTh MPOIECCOB B
OKPY’KaroIIEM MHUpE.

[TpubnmxEéHHOE 3HAUECHUE BEIIMYUHBI, TOYHOCTH NMpUOIMmKeHus. OKpyrieHue
yucen. [Ipuknka u olieHKa pe3yJbTaTOB BEIYUCIECHUN.

YpaBHeHUS U HEPABEHCTBA

JIunelinoe ypaBHEeHME. Pemienne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBagpatHoe ypaBHeHue. [IpruMepsl pelieHus ypaBHEHUN TPEThEW U YETBEPTOMU
CTEICHEW pa3JIOKEHHEM HAa MHOKUTEIIH.

Pemenue npoOHO-paliMOHANBHBIX ypaBHEHUW. PelieHune TEKCTOBBIX 3ajad
anreOpanyeckuM METOIOM.

YpaBHEeHHE ¢ JABYMs MEPEMEHHBIMU M €ro rpaduk. Pemienue cucrem aByX
JIMHEMHBIX YPABHEHUN C IByMs [IEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJJHO M3 KOTOpbIX JIMHEHHOE, a Jpyroe — BTOpol creneHu. ['padpuyeckas
WHTEPIIPETALNs CUCTEMBI YPABHEHHUN C IBYMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHre JIMHENHBIX HEPABEHCTB C OJHOM mIepeMeHHOW. PemeHue cucrem
JMHENHBIX HEPAaBEHCTB C OJHOM IepeMeHHOW. KBaapaTHele HEpaBEeHCTBA.
['paprueckas wHTEpHpeTanys HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMsS
IIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. IlapaGona, KoopauHATHI
BEPIIMHBI 11apadOoJIbl, 0Cb CAMMETPHUH MapaboJIbl.

I'padukn byrxmmit: y = kx, y = kx + b, y = k/x, y =x3,y =X, y = |X|, u ux
CBOMCTBA.

Uucnosele  mocienoBaTelbHOCTUHYHCI0BbIE  MOCJHEI0BATEILHOCTH U
Iporpeccuu

[IoHsiTHE YMCIIOBOM IOCHENOBATEIBHOCTH. 3aJaHHME I10CIEN0BATEIBHOCTH
pPEKYppPEHTHOH (opmMynon U hopmysioil N-ro uieHa.

Apudmernueckas U reoMerpuyeckas mnporpeccur. @opMynbl N-ro 4ieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N300pakeHrne WICHOB apu(PMETHYSCKON U TEOMETPUYECKON MpOorpeccuit
TOYKaMU Ha KOOPJWHATHOM IUIOCKOCTH. JIMHEWHBIA W 3KCIOHEHIIMAIBHBIA POCT.
CnoxHbIE NPOLICHTBHI.

IINIAHUPYEMBIE PE3VYJBbBTATBI OCBOEHHUSA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA



JIMYHOCTHBIE PE3YJBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOorpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W  HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHUM B IPYIMX HayKaX U NPUKIAIAHBIX cepax;

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

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEN IpakIaHWHA U pean3alii €ro
opaB, IMPEICTaBICHHMEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHUEM JIOCTH)KCHHII HAayKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUU NPAKTUYECKUX 3aaad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEMaTHYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW KU3HM IS YCIEIMHOM MNpodecCHOHaIbHOM
JESATEIIbHOCTH U Pa3BUTUEM HEOOXOJIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHUEM MHANBHUAYAIBHON TPAaeKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUuel B [JEATEIbHOCTM HAa COBPEMEHHYI0 CHUCTEMY Hay4YHBIX
MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJbI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYECKON Hayku Kak cdepbl UelI0BEYECKO
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEeATEIbHOCTH;

6) ¢usuuyeckoe BocnuTaHue, (POpMHpPOBaAHHE KYJbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO NPUMEHSATh MaTeMaTHYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pOBbsl, BEIEHMSI  3J0pOBOro  o0pa3a JKU3HU  (30pOBOE  MUTAHUE,
cOamaHCUpPOBAaHHBIM PEXUM 3aHATHM W OTAbIXa, peryispHas Qu3nueckas



aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(IEKCHUU, MPU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO )K€ MpaBa IPYroro YeI0BeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTALMEN HA MPUMEHEHHE MAaTeMaTH4YE€CKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXaloUleil cpenapl, IJIaHUPOBAaHUS IOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX IOCJHEICTBUI Uil OKPYXAIOLIEH Cpelnbl, OCO3HAHHEM
rJ100abHOTO XapaKTepa IKOJIOTUIECKUX MPOOJIEM U MyTel UX PeIleHus;

8) ajanTanusi K U3MEHAIIMMCSH YCJOBHSIM COLMAJIBHON M NPHUPOIAHOI
cpenbl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBUSIX HEOIPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOJAEH, MpuoOpeTaTh B COBMECTHOW AESITENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBhIO B (OPMHUPOBAHMU HOBBIX 3HAHUW, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, OHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, IJTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYKD  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTHPOBATh
IPUHUMAEMbIE pEHIeHUs] U ACHCTBUSA, (POPMYIHMpPOBATH M OLEHUBATh PUCKU U
MOCJIEICTBUS, (POPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble 1ornueckue aAeicTBu:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUN, OTHOUIEHWH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTIpENICNICHUS]  TMOHSATWUW, YCTAHABIMBATh  CYIICCTBCHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHpoBaTh W TPEOOPa30OBHIBATH  CYKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHBIC W oOIIue,
YCIIOBHBIE;

e BBIBJIATH  MAaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAOMIOJACHUSX W YTBEPKICHUSX,
npemiaraTh  KPUTEPUM  JUIS  BBISBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKITIOUSHHH 110 aHAJIOTUH;



pa30upaTh T0OKa3aTeIbCTBA MATEMATHUECKUX YTBEPKIECHUH (TMPSMBIEC U OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIPHO HECIIOKHBIC JT0KA3aTEIhCTBA
MaTeMaTH4ecknx (aKkToB, BHICTpaWBaTh APTYMEHTAIMIO, IPUBOIUTH
IpPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus: y4eOHOM 3amauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOWpATh HawbOoOIee MOAXOIANINN ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUM MHCTPYMEHT IO3HAHMS,
dbopmyaupoBaTh BOMPOCH], (UKCUPYIOLIUE MPOTHUBOpPEUYUE, MPoOIemMy,
CaMOCTOSATENIbHO YCTAaHaBIIMBaTh HMCKOMOE U JaHHOE, (opMUpOBaTh
TUTIOTE3y, apTYMEHTHUPOBAThH CBOIO MTO3UIIAI0, MHCHHCE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUJIaHY HECJIOXKHBIM
DKCIIEPUMEHT,  HEOOJIBIIIOE  HCCIEAOBAHME  TI0  YCTAHOBJIICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXKTy COOO0M;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 0OOOIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3WPOBATh BO3MOYKHOE pPa3BUTHE TIPOIECCa, a TAaKKE BBHIABUTATH
MIPEAIOJI0KEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBIIAITh HEJOCTATOYHOCTh M M30BITOUHOCTh WH(MOpPMAIUU, JTaHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3a]1a4H;

BBIOWPATh, aHAIM3WPOBATh, CHUCTEMATH3UPOBATh W WHTEPIPETUPOBATH
nH(OPMAITUIO Pa3TUIHBIX BUIAOB M (JOPM IIPEICTABIICHHUS,

BbIOMpaTh GopMy TMpeAcTaBiIeHUS HWHPOpMAIMM M WLIIOCTPUPOBATH
pelaemMbpie 3aJadyd CXeMaMH, JuarpaMMaMm#, WHOW TrpaduKod U HX
KOMOMHAIMSIMHU;

OIICHWBATh HAAEKHOCTH, WH(OOPMAIMU TIO KPUTEPHUSM, TPEIIT0KCHHBIM
yauTeNeM Ui CHOPMYJIUPOBAHHBIM CAMOCTOSITEILHO.

KoMMyHUKATHBHBIEC YHHUBEpPCAJIbHbIE Y4eOHbIE J1eHCTBUS:

BOCIPUHUMATh M  (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMU U LEJISIMH OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHS IO
X0y peuieHus 3a1a4i, KOMMEHTUPOBATh MOJIYYEHHBIN PE3YJIbTaT;

B X0/ OOCY>KJEHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJI€U, HAIlEJIEHHbIE Ha MOUCK
pPELIEHHUs], COINOCTABIATH CBOM CYXKICHHS C CYXICHUSMH JPYTUX



YYaCTHUKOB JUajora, OOHapyKUBaTh Pa3IU4Ue U CXOACTBO IMO3UIIUU, B
KOPPEKTHOI opme popMyIHpOBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;

e TMpPEACTABIATh  PE3yJbTAThl  PEHICHWS  3aJayd,  HKCIEPUMEHTA,
UCCJIEIOBAHUSI,  TPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1ay NPE3EHTAIMU U OCOOCHHOCTEN ayAUTOPUH;

e TMOHMMATh M  HUCMOJb30BAaTh  NPEUMYIIECTBA  KOMAaHAHOW U
WHIUBUIYyAIbHOW pabOThl TPH PEMIEHWH YYeOHBIX MaTeMaTHYCCKUX
3ajzay;

e TMPUHUMATH LI€TTb COBMECTHOU NI€ATENbHOCTH, MJIAHUPOBATh OPraHU3ALIUIO
COBMECTHOM paloThl, pacmpenensiTb BHUAblI padOT, OTOBAPUBATHCH,
00CYX1aTh TIPOIIECC M PE3YNIBTAT PabOTHI, 00001IaTh MHEHUS HECKOIBKUX
JIIOJICH;

e VYYACTBOBaTh B TPYMNIOBBIX (opmax paboTsl (0OCyXaeHus, OOMEH
MHEHHUSMH, MO3TOBbIE IITYPMBI M JIPyTHE), BBINOJHATH CBOIO YacTh
pabOThI M KOOPIUHUPOBATH CBOM JICUCTBUS C IPYTUMH YICHAMU KOMAaH/IbI,
OIICHUMBATh Ka4€CTBO CBOETO BKJIaJa B OOUIMUA MPOAYKT MO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIe YHHBepCcAJbHbIE Y4eOHbIE JeHCTBUS
Camoopranuzamnus:

e CaMOCTOSITEJIHO COCTaBJIATH IUJIaH, aIrOPUTM PELICHMS 3aJaud (WU €ro
4acTh), BbIOMpATh CIOCOO pEIICHHS C Y4ETOM HMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:

e BIIQJETh CHOCOOAMU CaMOIPOBEPKH, CAMOKOHTpOJSI Mpouecca U
pe3ynbTara peuieHus MaTeEMaTUYECKOH 3a1auH;

e TMpPEABUACTh TPYAHOCTH, KOTOpbIE MOTYT BO3HUKHYTh IPU PEUICHUU
3a/layd, BHOCHUTh KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX
00CTOSTENHCTB, HAMICHHBIX ONMTHOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBUE pe3yjIbTaTa NEATEIbHOCTH MOCTAaBIECHHON LEeTn
U YCJIOBHSM, OOBSICHATh MPUYUHBI JOCTIKCHHS WU HETOCTHXKCHUS IIEITH,
HAXOJIUTh OIMHUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K koHmy oOyueHuss B 7 kjacce OOyYarOIIMKCA TMOJIYYUT CIEIYIOIINE
peIMEeTHBIC Pe3yIbTaThI:

Yuciia ¥ BBIYUCTICHUSA

BbImonHsATh, codeTas yCTHblEe M MUCHbMEHHBbIE NPUEMBI, apupMETHUYECKHE
JEHCTBUS C palliOHAIbHBIMU YHUCIaMH.



HaxonuTh 3Ha4eHWS YUCIOBBIX BBIPAKECHUM, MPUMEHSTH Pa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIYMCIICHUS 3HAYCHUI TPOOHBIX BBIPAKEHUM, COIEPIKAIINX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexomuth OoT oaHON (HOPMBI 3amMKcCH 4yuced K Apyrou (mpeoOpa3oBbIBaTh
NECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B OCCKOHEUHYIO JCCATUIHYIO TPOOBH).

CpaBHHBaTh U YIOPSI0YMBATH PALIMOHAIIBHBIE YHCTIA.

OKpyrJsTh yncia.

BBINONHATS NPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUM, OLIEHKY 3HAaYCHUI
YUCJIOBBIX BBIPAKECHUW. BBINOJIHATE AEUCTBUS CO CTENEHSMHU C HATypajlbHBIMU
ITOKA3aTEIISIMH.

[IpuMeHATP  NpU3HAKU  JCIUMOCTH,  Pa3jOKEHUE HAa  MHOXKUTEIH
HaTypaJIbHBIX YHUCEII.

Pemate npakTUKO-OPUEHTUPOBAHHBIE 3aJ1aud, CBA3aHHBIE C OTHOLICHUEM
BEJIMYMH, MPOMOPUAOHAIBHOCTBIO BEJIUYMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pEe3yJbTaThl PEIICHMs 3a4a4 ¢ y4ETOM OTPAHMYCHHMM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpUBaEMbIX OOBEKTOB.

AuredpanvyecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B IpoLecce OCBOCHUS YUeOHOro MaTepuarna.

HaxoauTh 3HaueHuss OYKBEHHBIX BBIpQXCHUW MpPH 3aJaHHBIX 3HAYCHUSIX
IIEPEMEHHBIX.

BeimonHsATh  mpeoOpa3oBaHUsT  IE€JIOTO  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEJCHUEM TI0JIOOHBIX CJIAra€MbIX, PACKPBITUEM CKOOOK.

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

OcCylIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMKUTEIH C TOMOIIbIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXWTENS, TPYNIUPOBKH  CllaraeMbiX,
npuMeHeHus: (POpMyJ COKPAILIEHHOTO YMHOKEHHS.

[IpumeHsTh nMpeoOpa3oBaHUsl MHOTOWICHOB JJIsi pEUIEHUs Pa3JIMYHBIX 3a/1a4
W3 MAaTe€MAaTUKH, CMEXHBIX TPEAMETOB, U3 PEATHLHOMN MTPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYpPAIBHBIMU IIOKA3aTEISIMHU LIS
npeoOpa3oBaHus BBIPAKCHHIA.

YpaBHeHUs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IpPaBUJIA
IepexoJia OT UCXOJTHOTO YPAaBHEHUS K PABHOCUIBHOMY eMy. lIpoBepsTh, sBisieTcs
JIX YHCJIO KOPHEM YPABHEHUS.

[TpumensTh rpaduyecKkre METOIbI TP PEIICHUN JIMHEWHBIX YPABHEHHUHN U UX
CUCTEM.



[TonOupaTe npuUMepbl Map 4YHCEN, SBIAIOLNIMXCS PEILICHHEM JMHEHHOro
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPIWHATHOW TIJIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHHUS C
JIBYMsI TEPEMEHHBIMH, IMOJIb3YSACh TpauKOM, MPUBOJIUTH IMPUMEPHI PEIICHUS
YpaBHEHUS.

PemaTp cucteMbl IByX JIMHEWHBIX YPaBHEHUI C IBYMs IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnATe M pelIaTh JIMHEWHOE YPaBHEHHE WM CHUCTEMY JIMHEWHBIX
YPaBHEHUM 10 YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4yl IIOJIy4ECHHBIN PEe3yJIbTaT.

DyHKIUU

N3006paxaTh Ha KOOPIAUHATHON NPSIMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, NHTEPBAJbl, 3aAlIMCHIBATh YUCIOBBIE IPOMEKYTKH Ha
aJreOpanvdeckoM s3bIKeE.

OtmeyaTh B KOOPAMHATHOW IUJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpOUTh rpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUUKA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHME, IIEHA, KOJWYECTBO, CTOUMOCTb,
IPOU3BOJUTENILHOCTb, BpEMS, 00bEM pabOTHI.

Haxonute 3HaueHne (PyHKIIMMU MO 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cnocod MpEeACTABICHHUS W aHAIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATh MHPOPMAIIUIO U3 TPaUKOB pealbHbIX IMPOIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyueHus B 8 kJjacce oOydYaromMiCs TOJYYUT CIICAYIOIIHE
NPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BIYMCICHUSA

Hcrnonb30BaTh HadaJIlbHbIE IPEACTABICHHUS O MHOXKECTBE JIEMCTBUTEIBHBIX
YKCeNl 7Sl CPAaBHEHUS, OKPYTJICHUs U BBIYUCIICHUN, H300pakaTh JEHCTBUTEIbHBIC
YHUCIla TOYKaMH Ha KOOPJAWHATHOW MPSMO.

[IpumeHsaATh mOHATHE apU(PMETUYECKOrO KBAJAPATHOTO KOPHS, HAXOAMTh
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPU HEOOXOAMUMOCTH KaJIbKYJIATOP, BBINOIHITH
npeoOpa3oBaHusl BBIPAKEHUHN, COJEP)KALUIUMX KBAJpPaTHbIE KOPHHU, HUCIOJIbB3YS
CBOMCTBA KOPHEU.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOILIBIO JECITHYHBIX
npoOeit u creneneit yucia 10.

AJiredpanyeckue BbIpaKeHUs

[IpuMeHATh TMOHATHE CTENEHW C LEJIbIM I0Ka3aTelIeM, BBIITOJIHSITh
npeoOpa3oBaHus BIPAXKEHH, COIEPIKAIIUX CTENEHH C LEIbIM OKa3aTEeJIEM.



BBITIONHATE TOXIECTBEHHBIE MPE0oOpa30BaHUs PANMOHATBHBIX BBIPAKEHUIN
Ha OCHOBE MPaBWJI ACHCTBUIN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOXKHUTEIH.

[IpuMeHsTh MpeoOpa30BaHMs BRIPAKSHUM JJISI PEIICHUS Pa3IMYHbBIX 3a/1a49 U3
MAaTEMATUKH, CMEKHBIX MIPEJIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHNS U HEPAaBEHCTBA

Pemiaty nuHEMHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIC ypaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMs IEPEMEHHBIMU.

[IpoBOAUTH MPOCTEUIINE UCCIIEAOBAHUSI YPABHEHUM U CUCTEM YpPaBHEHMUI, B
TOM 4YHCJI€ ¢ IPUMEHEHUEM T'papuUIECKUX MpeACTaBICHUM (yCTaHABIMBATh, UMEET
JM YpAaBHEHUE WJIM CUCTEMA YPABHEHUW PELICHHUS, €CIM HMEET, TO CKOJBKO, U
npouee).

[lepexoauTh OT ciOBECHON (HOPMYIMPOBKU 3a7aduu K €& anreOpandecKou
MOJICIA C TIOMOIIBIO COCTABJICHUS YPAaBHEHHUSI WJIM CHCTEMbl YpPaBHCHMIA,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4H MOJYYEHHBIA PE3yJIbTAaT.

[IpuMeHATH, CBOWCTBA YMCIIOBBIX HEPABEHCTB [JIi CPAaBHEHUS, OIICHKH,
pellIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpaduyecKyr0 HWJUTIOCTPALIMI0O MHOXKECTBA pEIIeHWH HEPaBEHCTBA, CHCTEMBI
HEPABECHCTB.

DOyHKIUU

[loHrMaTh W UCHOJB30BaTh (PYHKIIMOHAJIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKHE OOO3HAYCHHS), OINpPEACATh 3HAUCHHE (PYHKIHMM I10 3HAYCHUIO
apryMeHTa, OlpeeNiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduky.

Crtpoutsb rpaduku deMEeHTapHBIX (YHKIIUIA BUA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBON
dbyukuu 1o e€ rpaduxy.

K xoHmy oOyueHus B 9 kJjacce oOydaromMiCs TOJYYUT CIICIYIOIIHE
MPEIMETHBIE PE3YJIbTAThI:

YucJa 1 BBIYUCIEHUS

CpaBHHBATH M yHOPSAOUYNBATH PAIMOHAIBHBIE U UPPALIMOHAIBHBIC YHCIIA.

Breinmonuate apudmeTudyeckue JEHCTBUS C  pallMOHAIBHBIMU  UYHCIIAMH,
coyeTas YCTHbIE M TMHUCbMEHHBIE TMPUEMBI, BBINNOJHITHL BBIYHUCICHUSA C
HMppalMOHAIbHBIMH YU CIIaMH.

HaxomuTs 3HaueHWsl CTENEHEW C LEIbIMU IO0KA3aTeIs MU M KOPHEW,
BBIYUCTISITh 3HAYEHUS YHCIIOBBIX BBIPAKCHUH.

OKpyrJIsSITh  IEUCTBUTEIBHBIE YHWCJA, BBIMOJHATh MPUKHUAKY pe3ysIbTaTa
BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHus U HEPABEHCTBA



Pemlare JiMHEMHBIE M KBAaApPATHBIE YPAaBHEHMS, YPAaBHEHUs, CBOMSIIMECH K
HUM, IPOCTENIINE TPOOHO-PAIIMOHAIBHBIE YPABHEHHS.

Pemate cuctemsl NByX JIMHEWHBIX YPAaBHEHUW C JABYMS INEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBISACTCS JTUHEHHBIM.

Pemarp TekcTOBBIE 3aauM  aJreOpauvyeckuM CHOCOOOM € MOMOIIBIO
COCTABJICHUs YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUU C IBYMsI IEPEMEHHBIMU.

[IpoBOANTE MPOCTENIINE UCCIICTOBAHUS YPABHEHUM UM CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM IrpapUueCcKUX MPEACTaBICHUN (yCTaHAaBIMBATh, UMEET
JY YpaBHEHWE WM CUCTEMa YPABHEHUM PELICHUS, €CIM MMEET, TO CKOJIbKO, U
npouee).

PemaTe nuHENHbIE HEPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300pa)kaTh
pelIeHre HEPABEHCTB HA YMCJIOBOM NPSIMOM, 3aIIMCHIBATH PEIICHHE C IOMOIIBIO
CHUMBOIJIOB.

Pemlarb  cuCTeMBl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOIIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHUE CHCTEMBbI
HEPABEHCTB HA YUCJIOBOM NPSMOM, 3aIIMCHIBATh PEIIEHHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 331a4.

DOyHKUIMHA

Pacno3naBaTe (QyHKIMM U3y4eHHBIX BHUJO0B. llokas3piBaTh cxemMaTHUECKU

pacIoyio’keHNe Ha KOOPAMHATHON TUIOCKOCTH TpadukoB GyHKImil Buga: y = KX, y
=kx+b y=kix, y=ax2 + bx + ¢, y=x3,y =X,y = |x|, B 3aBucHMOCTH OT
3Ha4YE€HUU KOA(DPUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HM300paXaTh CXEeMaTUYECKU TpapUKHA KBAIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

Pacno3naBaTh KBaJpaTHuHyl0 QYHKIUIO 10 (opMyIie, MPUBOJIUTE MPUMEPHI
KBaJIpAaTUYHBIX (DYHKLMIA U3 peaibHOM )KU3HU, PUZHKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

Pacnio3naBaTh apu@METHUYECKYI0O M TE€OMETPUYECKYI0 TMPOrpEecCHH MpHU
pa3HbIX CIIOCO0aX 3a/IlaHuUs.

BbINONMHATE  BBIUMCIEHUS C UCHOJb30BaHUMEM (opMyd N-ro 4ieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N300pakath 4jeHbl MOCJIEI0BATEIbHOCTH TOYKAMU HA KOOPJMHATHON
IJIOCKOCTH.

Pematpe 3agaun, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEI0BATEIBHOCTSIMHU, B TOM
qyclie 3a7aui U3 peaibHON KU3HU (C UCIOIb30BAaHUEM KaJbKYJIATOpa, HU(POBBIX
TEXHOJIOTHH).

TEMATHYECKOE IINTAHUPOBAHUE
7 KJIACC



N HanmenoBann KoaudecTBo 4acoB JJIeKTPOHHbIE
© e pa3eioB H (uudposbie)
n/ Becer  Konrpoabnnl  IIpakruyecku
TeM o0pa3oBaTe/bHbIE
I 0 e padoThbI e padoThbI
NPOrpamMmbl pecypcsbl
Yucna u
N —— bubmuoreka [JOK
1 ] 25 1 1 https://m.edso00.ru/7f415b
PanmonanbHbie 90
yucna o
AnreOpandecku bubnnorexa LIOK
2 27 1 https://m.edsoo.ru/7f415b
€ BBIPQKCHHUS 90
VpaBHEHIS I bubmuoreka [JOK
3 P 20 1 https://m.edsoo.ru/7f415b
HEpaBEHCTBA 90
Koopaunats! u bubnuorexa [JOK
4 rpadukH. 24 1 https://m.edsoo.ru/7f415b
OyHKIUU 90
oBTODEHIC 1 bubmuorexa [JOK
5 P 6 1 https://m.edsoo.ru/7f415b
0000meHue
90
OBIIEE
KOJIMYECTBO
102 5 1
YACOB I1O
I[MPOT'PAMME
8 KUIIACC
No HaumenoBanu KoanyecTBo 4acoB DJIeKTPOHHBIE
© | e pa3ieioB H (uudpossbie)
n/ Bcer Konrtpouasnsl  IIpakTnueckn
TeM o0pa3oBaTe/bHbIC
n 0 e padoThI e padoThI
NMPOrpaMmbl pecypcsl
Yucna u
- bu6mmoreka [IOK
1 ' 15 https://m.edsoo.ru/7f417af
KBagpatHbie 3
KOpHU B
Yucna u
BBIUMCIICHUS. bu6mmorexa [IOK
2 Cremnens ¢ 7 https://m.edsoo.ru/7f417af
L EJIbIM 8
MoKa3aTeyeM
3 Anrebpanuecku 5 1 bubnnorexka [JOK
€ BBIPAKCHUSL. https://m.edsoo.ru/7f417af
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https://m.edsoo.ru/7f417af8

Ksaaparubrii 8
TpEXUIICH
Anrebpanyecku
S — bubmuoreka [JOK
4 P ) 15 1 https://m.edsoo.ru/7f417af
Anrebpanuecka 8
s Tpo0b B
YpaBHenus u
HeDABCHCTEA bubmuoreka [JOK
5 P ' 15 1 https://m.edsoo.ru/7f417af
KBagparusie 8
ypaBHEHUS =
YpaBHenus u
HeDABCHCTEA bubmuoreka [JOK
6 P ' 13 https://m.edsoo.ru/7f417af
CucremMbl 3
YpaBHEHUN B
YpaBHeHus u bubnuorexa [JOK
7 HEpaBEHCTBA. 12 1 https://m.edsoo.ru/7f417af
Hepasencrsa 8
OYHKIMHU. bubnuorexa [IOK
8 OcHOBHBIE 5 https://m.edsoo.ru/7f417af
HOHSATHS 8
OYHKIMHU. bubnuorexa [IOK
9 Uwucnosele 9 https://m.edsoo.ru/7f417af
GyHKIMH 8
HoBToDeHIe 1 bubmuoreka [JOK
10 P 6 1 https://m.edsoo.ru/7f417af
00o01mieHne 3
OBIIEE
KOJIMYECTBO
102 5 0
YACOB IIO
I[MTPOT'PAMME
9 KIIACC
KosmnuecTBo yacos JJIeKTPOHHBIE
Ne = HaummeHoBaHme
(uudpossbie)
n/ pa3eyioB U TeM Bcer  KoHTpOJbH IIpakTH4eck
o0pa3oBaTe/ibHbIE
1| NMporpaMMsbI 0 ble padoThI ue padoThbl
pecypchbl
Hucna u
O — bubnmoreka [JOK
1 . ’ 9 https://m.edso00.ru/7f419
JleicTBUTENBbHBIC
dos
qucia
2 VYpaBHeHUs U 14 1 bubnuoreka [IOK
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https://m.edsoo.ru/7f419d08

HEpaBEHCTBA.
YpaBHeHus €

https://m.edsoo.ru/7f419
dos

OJTHOU
MepeMEHHON
YpaBHeHus u
HEDABCHCTE bu6mmoreka [IOK
3 P ' 14 https://m.edsoo.ru/7f419
CucrtemMsbl
. dos
YpaBHCHHIA
VYpaBueHus u bubnnoreka [HOK
4 HEPaBEHCTBA. 16 https://m.edsoo.ru/7f419
Hepasencrsa dog
bu6mmoreka [IOK
5 OyHKIUHU 16 https://m.edsoo.ru/7f419
dos
YucnoBbie bu6mmoreka [IOK
6 IOCJIC0BATEIIEHOC 15 https://m.edsoo.ru/7f419
™ dog
[ToBTOpEHHUE,
oGoGmeHe bubmuorexa [JOK
7 ’ 18 https://m.edsoo.ru/7f419
CHUCTEMAaTH3aIIHs
y dos
3HAHUU
OBIIEE KOJIMYECTBO
YACOBIIO 102

[TPOT'PAMME
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