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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHUs: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOIUMO MJis
POAOHKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM KU3HHU. Pa3BuTne y 00ydaromumxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJie W OOIIECTBE, POJIM MATEMAaTHYECKOIO MOJICTUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJIS aIalTallid B COBPEMEHHOM ITU(GPOBOM
oOmectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYyeT KPUTHUUYHOCTH MBIILJICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTUYECKOTO MBINUJICHUSI OOYJaroIMIMXCSA: OHM HWCHOJB3YIOT JACIyKTUBHBIE H
MHAYKTUBHBIE PACCYXJIeHUs, 0000LIEHNE U KOHKPETU3AlHNI0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENbHBIE ~ 00BEM
CaMOCTOSITENIFHOM  JIEATEBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3aliei JesITeIbHOCTHOTO PUHIIKIIA 00yIeHUSI.

B crpykType mporpammbl y4eOHOro Kkypca «Auredpa» ajii OCHOBHOTO
o01iero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX colepiKaTeabHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3auMOJICHCTBYSI C
IpyTMMHM €ro JHHUAMH. B Xone wu3yueHuss y4deOHOro Kypca 0O0ydaromumcs
MPUXOIUTCS JIOTUYECKU PACCYXKJaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
A3bIK. B CBSI3M ¢ 3TMUM B mporpammy ydeOHOro Kypca «AJredOpa» BKIIOYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIUMUCS
OCHOB  YHUBEpCAJIBHOTO  MaTemaTuueckoro sspika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOTO Kypca «Anredpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne nuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW TSt
JaNbHENUIIEr0 U3yYyeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIuXcs
JIOTUYECKOTO MBINIICHUS, OPMUPOBAHUIO YMEHHS TOJIH30BATHCA AITOPUTMAMHU, a
TaK)Xe MPHOOPETCHHIO MPAKTHUECKIUX HABBIKOB, HEOOXOIMUMBIX JIJIsl IOBCETHEBHON
KU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBSI3aHO C PAlMOHAIBLHBIMH M HMPPANUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHU O JEHCTBUTEIBHOM YHCIE. 3aBEPLIEHUE OCBOCHHSI YHUCIOBOU
JVMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HeoOXOJUMOIro JUIsl PELICHUs 3ajJad MaTeMAaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHUPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKU Kak
A3bIKa JUI TIOCTPOCHMSI MAaTEMaTHYECKUX MOJENEH, ONMCaHUs IIPOLIECCOB H
SBJIEHUN peanpbHOro Mupa. B 3amaunm o0ydeHust anreOpe BXOAAT TaKkke
JanbHEWIee pa3BUTUE AJNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJCHUE HaBBIKAMU
JNEeAYKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHne cCUMBOJBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUISL OTMCAHUS M UCCIEAOBaHUS pa3HOOOPA3HBIX MPOLECCOB U SBJICHUN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OpMUpOBaHHE
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTUH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yuyeOHOMYy MjiaHy B 7-9 Kkjaccax u3ydaeTcsi Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKIIMM.

Ha u3yuenue yueOHoro kypca «Anredpay» orBoaurcs 306 yacos: B 7 kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 gyaca B Hezelo).
COAEPXKXAHUE OBYUEHUA

7 KIIACC

Yuciia ¥ BBIYUCICHUSA

Jpo6u OOBIKHOBEHHBIC M JECSTHYHBIE, TIEPEXO] OT OJHOW (OPMBI 3aIUCU
npobeit k gapyroi. [loHaTHe panuMoOHANBHOTO 4YHCIA, 3aluCh, CpaBHEHUE,
YOOPSAIOYMBAHUE  PAlMOHANBHBIX  4uceld. ApudmMerndeckwe JeHCTBUS C
palMoOHAIbHBIMU YKcCIaMu. PelnieHne 3a1a4y U3 peasibHOM MPAKTUKU HA 4acTH, Ha
JpoOu.

CremneHp C HaTypaJbHBIM T[IOKa3aTeJeM: OIpeaesieHrne, MnpeoOpa3oBaHue
BBIPOKEHUI HA OCHOBE OMpENeNIeHus, 3auch 00ibImux uncen. [IpoieHTsl, 3anuch



IPOLIEHTOB B BHUJE ApoOU U ApoOU B BHIE NMPOLEHTOB. TpH OCHOBHBIE 337aud Ha
IIPOLIEHTHI, PEIICHNE 3a1a4 U3 PEaJbHON MTPAKTUKH.

[IpuMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHbIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Hciae mpsiMas U oOparHas
IIPONIOPLIUOHAIBHOCTH.

AJuredOpanyecKue BbIPpaKeHUA

[IepemeHHBIE, YUCIOBOE 3HAUYECHUE BBIPAKECHUS C IIEpEMEHHOM. JlomycTuMble
3HAYCHU NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEXAY BEJIMUMHAMU B BUJIE
(dopMmyiibl. Beruucienus no gpopmynam. IlpeodpazoBanue OyKBEHHbBIX BbIpaKEHUH,
TOXKJECTBEHHO paBHBIC BBIPAKEHUS, TMpaBuUia NpeoOpa3oBaHUS CyMM U
IIPOU3BEACHUH, MPABUIIA PACKPBITHS CKOOOK U MPUBEAEHUS MTOJOOHBIX CIaracéMbiX.

CBoOliCTBa CTENEHH C HATypaJIbHBIM [IOKA3aTEIIEM.

OpHounensl © MHOrouseHsl. Crenens MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXXEHHE€ MHOTOWICHOB. DOpMyIlbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMBl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBuja MpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCHWJIBHOCTh YPABHEHUM.

JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YHWCIO KOPHEW JIMHEWHOTO
YPaBHEHUS, pELICHUE JIMHEWHBIX ypaBHEHUH. COCTAaBJIEHHE YpaBHEHUH IIO
YCIJIOBHIO 3a7a4yu. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOILbIO YPAaBHEHUH.

JIuneiiHOe ypaBHEHHE C BYMs IIEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JMHEWHBIX YPAaBHEHHMU C JBYMs INEPEMEHHBIMU. PelieHue cucrem ypaBHEHUU
CocOOOM TMOACTaHOBKHU. IIpumepbl pemieHusi TEKCTOBBIX 3aady C IMOMOIIbIO
CHUCTEM YpaBHEHUU.

DyHKUIMHA

Koopaunara Touku Ha npssmMoil. YuciioBble NPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON NIPSIMOM.

[TpsimoyronbHas cuctema koopauHat, ocu OX u Oy. AbGcmucca U opAuHATa
TOUYKH Ha KOOpJIMHATHOM I10cKocTH. [Ipumepsl rpadukoB, 3a1aHHBIX (opMyIaMH.
Urenne rpadukoB peanbHbIx 3aBucuMocTei. [lonstue dynknuu. [paduk
¢bynkuuu. CoiicTBa pyHkuuil. JIunelinas ynkuus, e€ rpaduk. ['padux dynkumu
y = |x|. I'padmyeckoe perieHue TUHEWHBIX YPaBHEHUH M CHCTEM JIMHCHHBIX
YPaBHCHUM.

8 KUIACC

YucJia 1 BLIYUCJICHUSA



KBanmpatueiii kopenb u3 uucia. [loHstue 00 uUpPpaMOHATIBLHOM YHUCIIE.
Hecsatuynbie TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apuMeTUYECKUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPeoOpa30BaHUIO YUCIOBBIX BhIPAKEHUIN
Y BBIYUCJIEHUAM. J[efiCTBUTENbHBIC YUCIIA.

CremneHb ¢ LenbIM MOKa3aTeaeM U e€ cBoiicTBa. CTaHAapTHAs 3alUCh YHCIIA.

AJiredpanyeckue BbIpaKeHUs

KBampaTHbeii  TpEXwieH, pas3loKEHHWE KBAJPAaTHOIO TpEXWIEHA HA
MHOKHUTEIIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHE, JeJIeHHe aireOpandyeckux JIpoOeH.
PanronanbsHbie BhIpaXXKeHHS U UX ITpeoOpa3oBaHue.

YpaBHeHNs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEH KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckass uaTEpHpeTalvsd YpaBHEHUN C JIByMs IMEPEMEHHBIMU U CUCTEM
JMHENHBIX YypaBHEHUN C JBYMs IIepeMeHHbIMU. lIpumepsl pemreHus cucreM
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aj1au anreOpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DOyHKUMHA

[Tonsitue ¢ynknuu. OOnacTh omnpeAeNeHuss U MHOXKECTBO 3HAYCHUMH
dbynkuun. CriocoOb! 3a1aHnus PyHKITUH.

I'padux dynkumu. Urtenune coiicTB ¢yHkuuu no e€ rpaduxy. [Ipumeps
rpadukoB (YHKLIHMA, OTPaXKaIOIIMUX pPeabHbIE MPOLECCHI.

@DyHKIMY, ONHUCHIBAIOIIME NPSIMYI0 MU OOpaTHYI MPOMOPLHOHAIBHBIE
3aBHCHMOCTH, uX rpaduki. OyHkuun Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pelIEHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

9 KIIACC

Yucjaa 1 BLIYUCJIEHUA

PanmonanpHbIe Ynclia, UPpAIMOHAIBHBIC YHCIIA, KOHEYHBIC M OCCKOHCYHBIC
JEeCATHIHBIC APOOH. MHOXKECTBO JICHCTBUTEIBHBIX YUCEN, ICHCTBUTEIbHBIC YHCIIA
KaKk OCCKOHEUHBIEC JACCATUYHBIE ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXKIY MHOKECTBOM JIEMCTBUTEIIBHBIX YUCEII U KOOPJAMHATHOMN MIPSIMOU.



CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUSA C
JEHCTBUTEIbHBIMU YUCIIAMU.

Pasmepsl 0OBEKTOB OKPYXAIOUIETO MHpa, AJUTEIBHOCTh MPOILECCOB B
OKpPYXaroIeM MHUpE.

[TpuOnmx€HHOE 3HAUYEHUE BEIMYMHBI, TOUHOCTb NMpUOIMKeHus. OKpyrieHue
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYMCIICHU M.

YpaBHeHMS U HEPABEHCTBA

JInneriHoe ypaBHeHuUE. Pelienrue ypaBHEHUM, CBOISIIUXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHME. PenieHue ypaBHEHM, CBOASIIMXCSA K KBaJAPaTHBIM.
bukBagpaTtHoe ypaBHeHuE. [IprMepbl pelieHus ypaBHEHUNW TPEThEW U YETBEPTOMU
CTEIIEHEN Pa3I0KEHUEM HA MHOKUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3a]1a4y
anreOpandeckuM METO/I0M.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M €ro rpaduk. PemieHue cucrem OByX
JIMHEWHBIX YPABHEHUM C IByMs ITIEPEMEHHBIMU. PelieHre cucrteM IByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemennie TekCTOBBIX 3a71a4 alredpandeckuM crnocooom.

HucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEepeMeHHOU. Pemenue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

DOyHKUIMHA

KBagparuunas ¢ynkuus, €€ rpaduxk u cBoictBa. I[lapabona, KoopAauUHATHI
BEPUIMHBI 1apadOoJIbl, 0Cb CAMMETPHUH MMAPAOOJIBI.

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

YuciioBbIe MOCIEI0BATEILHOCTH U MPOrPecCUm

[loHATHE 4YHCIIOBOM IOCIEAOBATENBHOCTH. 3aJaHUE IIOCIIEIOBATEIIBHOCTH
pEKYppEeHTHOM (opmMynnol u Hpopmysoil N-ro uieHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. @opMynbl N-ro 4ieHa
apru(PpMETUIECKON U TreOMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX N UJICHOB.

N300pakenne WieHOB apu(METHYECKON M TEOMETPUYECKON MpOorpeccuit
TOYKaMU Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCHOHECHIUAIBHBIN POCT.
CnoxHbIE NPOLICHTHI.

INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30BAHUA



JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yJbTAThI OCBOCHHUS MPOTPaMMbl yUeOHOTO Kypca « Anreopa
XapaKTepU3yrTCSA:

1) naTpuoTHyYecKoe BOCIUTAHME:

IPOSIBJIEHUEM MHTEpEca K MPOLLIOMY U HACTOSIEMY POCCUMCKON MaTEMAaTUKH,
LIEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHUAM POCCUUCKAX MAaTEMATUKOB U POCCUMCKON
MaTeMaTUYECKOW IIKOJIbI, K MCIOJIb30BAHUIO ATUX JOCTHXKEHUU B JAPYTUX HayKax U
NPUKJIAJAHBIX cdepax;

2) rpaskaaHCcKoe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBHIO K BBITMIOJHEHUIO OOS3aHHOCTEH TpaKJaHWHA U PEATU3aAIHNHA €0
paB, MPEACTABICHUEM O MAaTEMAaTHICCKUX OCHOBAaX (PYHKITMOHUPOBAHUS PA3THUHBIX
CTPYKTYp, SBICHHM, MPOUEAYp TpakIaHCKOTO oOmiecTBa (HampuMep, BBIOOPHI,
OMPOCHI), TOTOBHOCTHIO K OOCYXJACHUIO JSTHYECKUX MpPOOJeM, CBA3aHHBIX C
MPAKTUYECKUM TNPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHUEM BaXHOCTH
MOPaIbHO-3TUYECKUX MTPUHIIUIIOB B ACSATEILHOCTH YUEHOTO;

3) TpyaoBOe BOCIIMTAHUE:

YCTAaHOBKOM Ha AakKTUBHOE Y4YaCTUE B PEIICHUU MPAKTUYECKUX 3a/1ad
MaTeMaTUYECKOW HAIMpPaBICHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMaTUYECKOTO
oOpa3oBaHMsI Ha MPOTSHKEHUM BCEM KU3HU I YCHENHON mpodeccroHaTbHON
NEATEIbHOCTY W Pa3BUTHEM HEOOXOAUMBIX YMEHUM, OCO3HAHHBIM BBIOOPOM W
MIOCTPOCHUEM WHIUMBUAYATLHOW TPAGKTOPUU OOpa30BaHMS M >KU3HCHHBIX TUIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K  AMOIMOHAIBHOMY W  ACTETHYECKOMY  BOCIPHUSITHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajlay, pEIICHUM, pacCyXJCHUN, yMEHUIO BUJIEThH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpUEHTaUMel B JEATEIBHOCTA HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MPEJCTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUSI YEJIOBEKA, MPHUPOJBI U
oO1iecTBa, TMOHMMAHWEM MAaTEMaTUYECKOW HaykKh Kak cdepbl YeloBEeUeCKOM
NEATEIbHOCTH, 3TaloB €€ pPa3BUTUS M 3HAYMMOCTH [UJIsl PAa3BUTHS LIMBUIIU3ALNH,
OBJIQJICHUEM S3bIKOM MAaTEMaTUKH M MATEMAaTHYECKOM KYJIbTypOWl Kak CpeICTBOM
MO3HAHUSI MHUpPA, OBJIAJACHUEM MPOCTEUIIMMHU HABBIKAMH HCCIEHOBATEIBCKOM
NEeATEIIbHOCTH;

6) ¢usuyeckoe BocnuTranue, GopMHpPOBaHHME KYJIbTYPbl 310POBbS H
IMOIMOHAJIBLHOIO 0JIarONoJIyYns:



TOTOBHOCTBHIO MPHUMEHATh MATEMAaTHUYECKHE 3HAHUSA B MHTEPECAX CBOETO
3I0pOBbS,  BEACHUS  3J0POBOro  00pa3za  KuU3HM  (3J0pOBOE  MHUTAHMUE,
cOalaHCUPOBAHHBIM PEXUM 3aHATHM U OTAbIXa, peryjsapHas ¢u3ndecKas
aKTUBHOCTb), C(DOPMHUPOBAHHOCTHIO HABbIKA pe(ICKCUM, TIPU3HAHKEM CBOETO IpaBa
Ha OIMMOKY ¥ TaKOTO e TMpaBa IPyroro 4eI0BeKa;

7) 3K0JI0OrH4YeCcKoe BOCIIMTAHUE:

OpPUEHTAIIMEN HA MPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUM I PEIICHUs 3a1ad B
00J1aCTH COXPAHHOCTH OKPY KAIOIIEH Cpe/ibl, TUITAHUPOBAHHUS TIOCTYIIKOB U OIICHKH MX
BO3MOJKHBIX TIOCJIEACTBUN JUISI OKPYXKAIOIIEH Cpelbl, OCO3HAaHHWEM TIJ100aIbHOTO
XapaKkTepa SKOJOTUUECKUX TPOOJIEM U ITyTEH UX PEIICHHUS;

8) ajanranuss K M3MEHAKINMMCH YCJIOBUAM COLUAJIBHOW U NMPHUPOAHOU
cpeabl:

FOTOBHOCTBIO K JCUCTBUSAM B YCIOBUAX HEOMPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH YE€pe3 MPAKTUYECKYIO JEITEIbHOCTh, B TOM YHCIIE
YMEHHE YUUTHCS Y JPYTUX JIIO/ACH, TPpUoOpeTaTh B COBMECTHOM JIESITEILHOCTH HOBBIC
3HAHUS, HABBIKA U KOMIIETEHIIUU U3 OMBITA IPYTUX;

HEOOXOJUMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHWW, B TOM 4YHCJE
dhopMyJIMpOBaTh HUJICH, TTOHSATHS, THIOTE3bl 00 00BEKTAX W SBJICHUAX, B TOM YHCIIC
paHee  HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI  COOCTBEHHBIX 3HAHUM WU
KOMIIETEHTHOCTEM, TUIAHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIUIO, BOCIPUHUMATH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI3OB, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATh IIPUHHUMAECMBIC
pemieHuss U JAehcTBHSA, (OpPMYJIUPOBATh W OICHUBATh PUCKH U TIOCIICICTBUS,
(hopMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3zoBble 1ornyeckue AecTBUA:

e BBIBJSITH M XapaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKM MATEMAaTHUYECKHX
00OBEKTOB, TIOHATHHA, OTHOIICHUN MEXIy TMOHIATHAMH, (HOPMYyITHpPOBaAThH
ompeneneHUsT  TOHATWUH,  yCTAHABIWBAaTh  CYIIECTBCHHBIH  IMPHU3HAK
KJaccu(UKaIuy, OCHOBaHUS i OOOOIIEHUS W CPABHEHMS, KPUTEPUHU
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opmMymupoBaTh W  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEILHBIE W OTpHUIATEIbHBIC, CIMHWYHBIC, YacTHbIE M O0OIIHe,
YCIIOBHEIE;



BBISIBJIAITh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIOJACHUAX U YTBEPKIEHUSX, NpeiaraTh KpUTEepUu
U1 BBISIBJICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUNH;

JeJIaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHJIYKTUBHBIX YMO3aKIFOUEHHH, YMO3aKIIOUEHHI 10 aHAJIOTUU;

pa30OupaTh JOKa3aTebCTBA MAaTEMATHYECKUX YTBEPKIACHUM (IIPSAMBIE U OT
IIPOTUBHOTO), TPOBOJUTH CAMOCTOSATEIBHO HECJIOXKHBIE J0Ka3aTelbCTBA
MaTeMaTUYeCKuX (PaKkToOB, BBICTpPAUBaTh aAPryMEHTALUIO, IPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPBL, 00O0CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CMmoco0 pemieHuss ydeOHOW 3amaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh HaWOOJEe TNOAXOASIMUNA C yIETOM
CaMOCTOSITENIHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBareLbCcKue 1eCTBUA:

UCIIOJIb30BaTh BONPOCHI KaK MCCIENOBATEIbCKUN HHCTPYMEHT MO3HAHMS,
(opMynHpOBaTh BOMPOCHL, (PUKCUPYIOIIME MPOTUBOpEUne, MpodIemMy,
CaMOCTOSITENIFHO ~ YCTaHABIMBATh HCKOMOE W JaHHOe, (OpMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIUIO, MHEHHUE;

OPOBOJUTH IO CAMOCTOATEIBHO COCTaBICHHOMY IUIAaHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJBIIOE MCCIEIOBAHNE IO YCTAHOBIEHUIO OCOOEHHOCTEN
MaTEeMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKY COOOI;
CaMOCTOSATENIbHO (OPMYJIUPOBATH OOOOIIEHUS M BBIBOJABI MO pe3yJbTaTam
OpOBEAEHHOIO HAOJIOJEHUS, WCCIENOBaHUs, OLEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IMIpollecca, a TakKe BBIIBUTATH
MPEIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBUSX.

PabGora ¢ nndpopmanueii:

BBISIBIISITh  HEJIOCTATOYHOCTh W W30BITOYHOCTh HWH(MOpMAIuuU, JaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHHUS 3a]1a4H;

BBIOMpPATh, AaHAIM3UPOBATh, CHUCTEMATHU3MPOBATh MW HWHTEPIPETHPOBATH
UH()OPMAITHIO Pa3TUIHBIX BUIOB M (JOPM TIPEICTABICHHUSI,

BbIOMpaTh GopMy mpenacTaBieHus WHGOPMAIMM U WLIIOCTPUPOBATH
periaemMbie 3aJaud  CXEMaMH, JMarpaMMaMy, WHOW Tpapukod U HX
KOMOMHAIIUSIMU;

OIICHWBATh HAIEKHOCTh HMHPOPMAIMKM TI0 KPUTEPHUSM, TPEII0KESHHBIM
YUHUTENIEM WIH CHOPMYIUPOBAHHBIM CAMOCTOSITEIIBLHO.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe NeCTBHSA:

BOCIIpUHUMATL U CbOpMy.TII/IpOBaTB CYKIACHUS B COOTBECTCTBUM C YCIIOBUAMHA U
OeJIAMHA O6H.[€HI/I${, SACHO, TOYHO, I'PaMOTHO BbLIpAKaTb CBOIO TOYKY 3PCHHUA B



YCTHBIX W THMCHBMEHHBIX TEKCTaX, JaBaTh TOSICHEHUS TIO0 XOIy pelIeHUs
3a/1auyi, KOMMEHTHUPOBATh TIOJYYCHHBIN PE3yJIbTAT;

B Xo7€ 00CYyXJeHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYX/IaeMOU TEMBbl,
npo0sieMbl, pelaeMon 3aJayu, BhICKa3bIBaTh WJICU, HAIICJICHHbIE Ha MOUCK
pEIICHUS, COTIOCTABIIATh CBOM CYXKICHUS C CYKIACHUSIMHU IPYTUX YIACTHUKOB
uanora, OOHapy»XWBaTh pPA3IUYUE M CXOJCTBO MO3UIIMI, B KOPPEKTHOMH
dbopme GopMyIHpoBaTH Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

NPEICTaBIATh PE3yIbTaThl PEUICHUS 3a]lauM, SKCIIEPUMEHTA, UCCIEOBaHUS,
IPOEKTa, CAMOCTOSITENIbHO BBIOMPATh (hopMaT BHICTYIUICHUS C YUETOM 3a/1a4y
MIPE3CHTAINNA U OCOOEHHOCTEH ayIUTOPUH;

MMOHUMATh W WCIOJI30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUYATBHON
paboThI PU PEIICHUH YYEOHBIX MATEMAaTUUECKUX 3a]1aY;

NPUHUMATh 11€Jb COBMECTHOM JESTEIBHOCTH, IUIAHUPOBATh OpPTaHU3AIIMIO
COBMECTHOM paboThl, pachpeneisTh BHAbB pabdOT, JJOroBapHUBaThCS,
00CyXIaTh MpolecC U pe3ynbTaT padoThl, 00001IaTh MHEHUSI HECKOJbKUX
JIIOICH;

y4yacTBOBaTh B TIpynmoBbiXx ¢opmax paboTel (0OCyxkaeHUs, OOMEeH
MHEHUSMH, MO3TOBBIEC IITYPMBI U JIPYTHE), BHITIOIHSATH CBOIO YaCTh paOOTHI U
KOOPJIMHUPOBATH CBOM JICHCTBUS C IPYTHMH YJICHAMU KOMaHbI, OIICHUBATH
KadecTBO CBOEr0 BKJIaga B  OOmMUNA TPOAYKT TIO  KPUTEPHSM,
c(hOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHS.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, AJITOPUTM pElIeHus 3anadu (Wiau ero
4acTh), BBIOMpaTh CHOCOO pelieHus ¢ y4ETOM HMMEIOIIMXCS PecypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTb U  KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpPMAIIHH.

CﬂMOKOHTpO.HB, AMOIUOHAJIbHBbIN HHTENJIEKT:

BJIJIETh CIIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U pe3yJbTaTa
pelIeHns MaTEMAaTUIECKOM 3a/1auu;

IPEABUIAETh TPYIAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUM 3a1a4H,
BHOCHUTb KOPPEKTHBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJEHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTH MOCTABIECHHON LENU U
YCIIOBUSM, OOBSICHATH MPUYMHBI JOCTHXKEHMSI WM HEJOCTHXKEHHS 1I€JH,
HAXOJUTh OMIMOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATHI



K «xonmy oOyuenuss B 7 Kjacce OOyYaOMIMICS TMONYYUT CIEAYIOIINC
MPEIMETHBIE PE3YIbTATHI:

Yucsia 1 BBIYUCICHUA

BoinonHsaTh, coyeTas YCTHbIE M INHUCbMEHHBbIE MPUEMBI, apuUPMETUUYECKUE
JEUCTBUS C pallMOHATBHBIMU YUCIaAMHU.

Haxonmuth 3HaY€HWs YHCIOBBIX BBIPAKCHUM, NPUMEHITH Pa3HOOOpa3HbBIC
CrOCOOBI M TPHUEMBI BBIYUCIICHUS 3HAUYCHUN JPOOHBIX BBIPAKEHUH, COJEPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTs OT omHOW (QOpPMBI 3amucH 4Yucesl K Apyrou (mpeoOpa3oBHIBATH
JECATUIHYIO Tp0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCSITHYHYIO, B YACTHOCTHU
B OECKOHEUHYIO JICCATUIHYIO IPOOB).

CpaBHUBATH U YNIOPSAIOYUBATH PALUOHAIIBHBIC YUCIA.

OKpyrJsITh yncna.

BpINOMHATS NPUKUJIKY U OLEHKY pe3yJibTaTa BBIYMCICHUMN, OIEHKY 3HAYEHUU
YUCJIOBBIX BbIpaKEHUU. BBIMOMHATH ACHCTBHUS CO CTENEHSAMH C HaTypaJbHBIMHU
MOKa3aTeIAMHU.

[IpuMeHATh MPU3HAKUA JETUMOCTH, Pa3I0KEHUE HA MHOMXHUTEIU HATYypPaIbHBIX
qucedn.

Pemiath mMpakTUKO-OpUEHTUPOBAHHBIE 3aJauM, CBSI3aHHBICE C OTHOIICHUEM
BEJIMUMH, MPONOPIHOHAIBHOCTHIO BEJIMYMUH, MPOIEHTAMH, WHTEPIPETUPOBATH
pe3yabTaThl pelieHus 3a7ad ¢ Y4E€TOM OTrpaHMYECHHUM, CBS3aHHBIX CO CBONCTBaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJire0panvecKue BbIPAKEHUSs

Hcnonb3oBaTh ayire0pandeckyro TEPMUHOJIOTUIO U CUMBOJIUKY, IPUMEHSThH €€ B
MPOIECCe OCBOCHUS YUeOHOTO MaTepuaia.

Haxonuth 3HaueHus: OYKBEHHBIX BBIPAKEHUM TPHU 3aJaHHBIX 3HAYCHHSX
MIEPEMEHHBIX.

BrinonHsaTh mpeodpa3oBaHus 1EIOT0 BHIPAKEHUS B MHOTOWIEH MPUBEICHUEM
MOA0OHBIX CJIaraéMbIX, PaCKpbITUEM CKOOOK.

BpIMoNHAT, yMHOXXEHUE OJHOWIEHAa Ha MHOTOYJIEH U MHOTOWIeHa Ha
MHOTOWIEH, MPUMEHATH (DOPMYJIIBI KBaJIpaTa CYMMBbI U KBaJIpaTa pa3HOCTH.

OcylIecTBIATh PA3J0KEHUE MHOTOWICHOB HA MHOXHUTEIM C MOMOILBIO
BBIHECEHUS 32 CKOOKH OOIIETO MHOXKMTEJSI, TPYNIIUPOBKHU ClaraeMbIX, MPUMEHEHHUS
hopMyJT COKpAIIEHHOTO YMHOXKECHHUS.

[TpumensTh TpeoOpa3oBaHUsl MHOTOUWICHOB JIJIS PELISHUS Pa3IMUHbIX 3a]la4d U3
MaTeMaTUKH, CMEXKHBIX MMPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonbs30BaTh CBOMCTBA CTENEHENM C HATYPAIBHBIMU IIOKA3aTEIsAMM IS
peoOpa3oBaHUsI BEIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA



Pemare nuHEVHBIE ypaBHEHHMS C OAHOM IIEPEMEHHOM, INPHUMEHSS IIPaBHIIA
repexoa OT HCXOJAHOI0 YPaBHEHHsI K paBHOCWIIBHOMY eMy. [IpoBepsTh, ABisieTcs nu
YHUCIJIO KOPHEM YPAaBHEHHSI.

[IpumensTh rpaduueckue METOAbl MPU PELICHUM JMHEWHBIX YpaBHEHUN U UX
CUCTEM.

[lonGupate mnpuMepbl TMap YHCEN, SBISIONIMXCA PEHICHUEM JMHEHHOTro
YPaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CrtpouTh B KOOPJIMHATHOW IMJIOCKOCTU I'paUK JIMHEHHOTO YPaBHEHUS C JABYMs
[EPEMEHHBIMHU, M0JIb3YSCh TpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemate cuctembl ABYX JIMHEWHBIX YPABHEHUH C JBYMS NEPEMEHHBIMU, B TOM
qrciie rpaduIecKu.

CocraBisATh M pemarh JIMHEWHOE YpPAaBHEHHME WIM CHCTEMY JIMHEHHBIX
YPaBHEHHUI IO YCIOBUIO 33Ja4M, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y NIOJIy4YECHHBIN Pe3yJIbTar.

DOYyHKIUU

N3o0paxkath Ha KOOPJMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINUE 3aJaHHBIM
KOOpJIHMHATaM, JIy4d, OTPE3KH, MHTEPBaJbl, 3alIMChIBATh YHCIIOBBIE IPOMEXKYTKH Ha
aredpanvdeckoM si3bIKe.

OTMeyaTh B KOOPJMHATHOM IUJIOCKOCTH TOYKH MO 3aJaHHBIM KOOpPJMHATaM,
CTpOUTh rpaduku TMHENHBIX GyHKIMUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C MOMOIIbIO (PYHKUUMHA M3BECTHBIE 3aBHCHUMOCTH  MEXAY
BEIIMUYMHAMU: CKOPOCTb, BpEMsI, pacCTOSHUE, LE€HA, KOJUYECTBO, CTOMMOCTS,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuthb 3HaueHHne PyHKIMU 1O 3HAYEHHIO €€ apryMeHTa.

[lonumate rpadpuyeckuid cnocod NpPeACTaBICHUS M aHajdu3a HHPOPMALIHH,
U3BJIEKATh U MHTEPIPETUPOBATH HH(OPMALIMIO U3 TPaUKOB pPeaJbHBIX MPOLIECCOB U
3aBUCHUMOCTEMN.

K xonmy oOyuenuss B 8 Kiacce oOOydarIMIiCS TMOMYYUT CIEAYIOIINE
MpEeMETHBIE PE3YJIbTATHI:

Yucaa v BBIYUCICHUSA

Hcrionbs30BaTh HaydajdbHBIE MPEICTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
qucesl JUIsl CPaBHEHHUS, OKPYIJIEHUS M BBIUMCIEHMN, U300pa’kaTh ICHCTBUTENbHBIC
Yyyciia TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpuMeHATh MOHSATHE apUPMETUUYECKOTO KBAJPATHOTO KOPHS, HAXOIUTh
KBaJpaTHbIE KOPHM, HCIOJIb3Ysl TMpPU HEOOXOAMMOCTU KaJbKYJISTOP, BBINOJHATH
npeoOpa3oBaHus BBIPAKEHHM, COJEpXKAIIMX KBaJpaTHbIE KOPHHU, HCIIOJIb3Ys
CBOWCTBA KOPHEM.

Hcnonb3oBarh 3amucu OOJIBIIMX M MaJIbIX YKCEN C MOMOUIbIO JECATUYHBIX
npo0eii u creneHelt yucna 10.



AJire0panvecKue BbIPaKeHUsI

[IpuMeHsTh MOHSTHE CTENEHM C LEeJbIM  [OKa3aTeleM, BBIOIHATh
npeoOpa3zoBaHus BHIPAKEHHM, COAEPKAITUX CTETICHU C IEJIbIM IMOKA3aTEeJIeM.

BhINONHATE TOXIECTBEHHbIE NPEOOpa30BaHus PAllMOHANBHBIX BBIPAKEHUN Ha
OCHOBE MPABUJI ACHCTBUI HaJ MHOTOUYJIEHAMU U alNre0pandyecKuMu Apo0siMu.

PacknansiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumensTh npeoOpa3zoBaHus BBIPAXKEHUN ISl PEIICHUS] Pa3IMYHbIX 3a7a4 U3
MaTE€MaTUKH, CMEXXHBIX ITPEAMETOB, U3 PEAIBHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHelHBbIE, KBaJpaTHbIE YpPAaBHEHUS W pallMOHAIbHBIE YpPaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOaUTH MpOCTENIINE HMCCIEAOBAHUSA YPABHEHUN M CHCTEM YpPAaBHEHUM, B
TOM YHCJI€ C PUMEHEHHEM TpapruecKux npeacTaBieHui (ycTaHaBIUBaTh, UMEET JIH
ypaBHEHHUE WM CUCTEMA YPaBHEHUHN PEIICHUS, €CJIU UMEET, TO CKOJIBKO, U MPOYEe).

[lepexoauTh OT CJIOBECHOM (OPMYIMPOBKU 3aJaud K €€ anreOpanyeckou
MOJEIM C TIOMOIIbI0 COCTaBJICHHUS YypPaBHEHUS WM CHUCTEMBbl ypaBHEHU,
MHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN PE3yNbTaT.

[IprMeHSATh CBOMCTBA YMCIIOBBIX HEPABEHCTB IS CPAaBHEHUs, OLICHKU, PElIaTh
JIMHEWHbIC HEPABEHCTBA C OJTHOM MEPEMEHHOM U UX CUCTEMBI, 1aBaTh IPaPUUECKYIO
WJUTIOCTPALIMIO MHOKECTBA PELICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUU

[lonumaTe W HCHONB30BATh (DYHKIIMOHANBHBIEC TOHATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O03HAYCHMS), OMNPENeNsITh 3HaueHHe GYHKIUA TO 3HAYEHUIO
aprymeHTa, OlpeAesaTh CBOMCTBA PYHKIUU N0 €€ rpauKy.

Ctpouts rpaduku 351eMeHTapHbIX (QYHKIMA BUIA:

y=k/x,y=x2,y=x3,y = ||, y = VX, OIICBIBaTb CBOHCTBA YHCIOBOH (DYHKIIHH
1o e€ rpaduky.

K xonmy oOyuenus B 9 Kiacce OOydarOIMICS TMONMYYUT CIEAYIONINE
MpPEAMETHBIE PE3YJIbTATHI:

Yucna v BBIYUCICHUSA

CpaBHUBATH U YNOPSAIOYMBATH PALIMOHAJIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BoinonsaaTh apudmMeTrueckue ACHCTBUS ¢ pallMOHATIBLHBIMU YHCIIAMH, COUYETas
YCTHbIE M NHUCHbMEHHBIE MPUEMBI, BBIMOJHATH BBIYUCICHUS C UPPALUOHAIBHBIMHU
YUCIIAMH.

HaxoauTe 3Ha4YeHUsI CTENEHEN C MENBIMU MMOKA3aTeSIMU U KOPHEH, BBIYUCIISATD
3HAYEHUSI YUCTIOBBIX BHIPAKECHMUIA.

OKpyrJisiTh  ICMCTBUTENIbHBIE YHUCJA, BBINOJHATh TMPUKUIKY pe3yibTaTa
BBIYMCIICHUI, OLIEHKY YMCJIOBBIX BBIPAXKEHUM.

YpaBHeHUS U HEPABEHCTBA



Pemars iMHEMHBIE U KBAIPATHBIE YPABHEHHUS], YPABHEHUS, CBOJAILMECS K HUM,
npocTeiiire ApoOHO-pallMOHATbHBIE YPABHEHUS.

Pemate cuctempl ABYX JIMHEWHBIX YPaBHEHHW C JBYMs II€PEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHHM, B KOTOPBIX OJJTHO YPABHEHUE HE SBISACTCS JTUHEHHBIM.

Pemarp TekcTOBBIE 3amaud  anreOpauyecKuM CIOCOOOM €  TOMOIIBIO
COCTABJICHHsI YPABHEHUS UJIM CUCTEMBI JIBYX YPAaBHEHHUU C IBYMsI IEPEMEHHBIMH.

[IpoBOAUTE NPOCTEMIIME HUCCIEAOBAHUS YPABHEHUM M CHCTEM YPAaBHEHUU, B
TOM YHUCJIE C MPUMEHEHUEM TpadUueCcKUX MPEACTABICHUN (YCTaHABINBATD, UMEET JIU
YpaBHEHUE WIN CUCTEMA YPABHEHUH PEIIECHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemarp nuHelHblEe HepaBEeHCTBa, KBaJpaTHbIE HEPaBEHCTBAa, H300paxaTh
pELIEHNE HEPAaBEHCTB HAa YHCIOBOM NPSIMOM, 3alMCHIBATH PEUIEHHWE C IMOMOILIBIO
CHUMBOJIOB.

Pemars cucTeMbl JTUHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOLINE
KBaJIpaTHOE HEPABEHCTBO, N300paxaTh PEIICHNE CUCTEMbl HEPABEHCTB HA YHCIOBOU
IIPSIMOM, 3aIIMCHIBATh PEIICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PELIEHUN PA3JIMYHBIX 33/1a4.

DOyHKUUHA

Pacno3naBaTh (QyHKUMHM H3y4eHHbIX BUAOB. [loka3blBaTh CcXeMaTHYECKU

pAacIioIoKEHUE HAa KOOPJMHATHOW TIOCKOCTH TpadukoB GyHKIMI Buga: y = KX, y =
kx + b,y = kix,y = ax2 + bx + ¢, y = x3, y = VX, y = ||, B 3aBHCHMOCTH OT 3HaYCHHiI
K02 (PUITMEHTOB, ONMUCHIBATH CBONCTBA (DYHKIIHIA.

Ctpouth W H300paxaTb CXEMaTHUYECKH TpaUKyd KBaApPaTUUHBIX (YHKLHMH,
OTKCHIBAaTh CBOMCTBA KBAaIpaTUUHBIX (DYHKIUI 10 UX rpadukam.

Pacnio3naBaTh KBaJIpaTUYHYIO (QYHKIHMIO 1O (popmyse, MPUBOIUTH HPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaibHON KU3HU, (PU3UKU, TEOMETPUH.

YuciioBble MOCIEA0BATEIbHOCTH U MPOTPeccH

Pacno3naBaTh apu(MeTHUECKYI0O U T€OMETPUUYECKYIO MPOrPECCUH TPHU PA3HBIX
crioco0ax 3aJaHus.

BbInonHAT,  BBIUMCICHUS C  HMCHOJb30BaHHMEM (GopMyl N-TO  YieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI IIEPBBIX N YJICHOB.

N300paxaTb 4i€Hbl TMOCIEAOBATEIBHOCTA TOYKAMU Ha KOOPAMHATHOM
IJIOCKOCTH.

Pemate 3a1aum, CBA3aHHBIE C YMCIOBBIMU NOCIEA0BATENBHOCTSAMHM, B TOM YHUCIIE
3aJayd U3 pPEaNbHOM JKU3HU (C HCIOJB30BAHUEM KaJIbKYJISATOpa, LU(POBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
N HaumenoBanun KoaundecTBo yacoB JJIeKTPOHHBbIE
© e pa3aeioB u (uudpoBbie)
n/ Becer  Konrpoabusl  Ilpakruyeckun
TeM oOpa3oBaTejibHbIE
n 0 e padoThI e padoThlI
NPOrpamMmbl pecypcsl
Yucna n
O — bubmuoreka [JOK
1 ] 22 2 https://m.edso00.ru/7f415b
PannonanbHbie 90
qrcia o
bu6mmoreka [JOK
Anrebpanyeck
2 Feoparticcict 28 1 https://m.edsoo.ru/7f415b
€ BBIPOKCHHUS 90
VpapHeHus i bu6mmoreka [IOK
3 19 1 https://m.edsoo.ru/7f415b
HEPaBCHCTBA 90
Koopaunats! u bubnuoreka [IOK
4 rpaduKy. 26 1 https://m.edsoo.ru/7f415b
OyHKIUU 90
HoBTODEMIE 1 bubmuoreka [JOK
5 P 7 1 https://m.eds00.ru/7f415b
000011EHNE
90
OBIIEE
KOJIMYECTBO
102 6 0
YACOB IIO
I[MTPOT'PAMME
8 KIIACC
N HanmenoBann KoumnuectBo yacos JJIeKTPOHHbIE
© | e pa3ieioB H (uudpossbie)
n/ Bcer Konrpoasnsr  IIpakTuyeckn
TeM o0pa3oBaTe/bHbIC
n 0 e padoThlI e padoThI
NMPoOrpamMmblI pecypcsl
Yucna u
S — bubmuoreka [JOK
1 ' 15 https://m.edsoo.ru/7f417af
KBagpatHbie 3
KOpHU B
Yucna u
BBIYHCIICHHUS. bubmuorexa [JOK
2 Crenens ¢ 7 https://m.edsoo.ru/7f417af
EJIbIM 8
MoKa3aTeyieM
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Anrebpanuecku
o BBIDAKCHIS bubmuotexka [JOK
3 P - 5 https://m.edsoo.ru/7f417af
KBanparubiit 3
TpEXUIICH h
Anrebpanyecku
o BEIDAKCHIS bu6mmoreka [JOK
4 P ) 15 https://m.edsoo.ru/7f417af
Anrebpanuecka 8
s Ipo0b -
YpaBHeHus u
HeDABCHCTEA bu6mmoreka [JOK
5 3 ' 15 https://m.edsoo.ru/7f417af
KBagparusie 8
YpaBHEHUS h
YpaBHeHus u
HeDABCHCTEA bu6mmoreka [JOK
6 P ' 13 https://m.edsoo.ru/7f417af
CucreMsl g
ypaBHEHU I h
YpaBHeHus u bubnmoreka [JOK
7 HEpaBEHCTBA. 12 https://m.edsoo.ru/7f417af
HepaBsencrsa 8
OYHKIHH. bubmmorexa [IOK
8 OcHOBHBIE 5 https://m.edsoo.ru/7f417af
HOHATHS 8
OYHKIMHU. bubnuoreka [IOK
9 Yucnoseie 9 https://m.edsoo.ru/7f417af
GyHKIMH 8
MoBTOPeHIE I bu6mmoreka [IOK
10 P 6 https://m.edsoo.ru/7f417af
00001IeHNE g
OBIIEE
KOJIMYECTBO 102
YACOBIIO

I[TPOT'PAMME
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9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBanue
Ne (uudposbie)
pa3/eiioB U TeM Kontpoabubie IlpakTuuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpamMMbI padoThI padoTbI
pecypcebl
Yucna u
BBIYHMCJICHHSL. 9 bu6nuoreka [JOK
JleicTBUTEIbHBIC https://m.edso0.ru/7f419d08
qHclia
YpaBHeHus u
HEpaBEHCTBA. 14 1 bubnmoreka [JOK
YpaBHeHUsI C OJTHOU https://m.edsoo.ru/7f419d08
MepeMEHHON
YpaBHeHus u
HEpaBEHCTBA 14 1 bubmmorexa HOK
P ’ . https://m.eds00.ru/7f419d08
Cucremsl ypaBHEHUI
YpaBHeHus u
HEpaBEHCTBA 16 1 bubmorexa [JOK
p ’ https://m.edso00.ru/7f419d08
HepasencrBa
bubnuorexa [JOK
) 1 1
yHKIIHA 6 https://m.edsoo.ru/7f419d08
YuclioBsie 15 1 bu6nuoreka [IOK
MOCJIEI0BATEIILHOCTH https://m.edso0.ru/7f419d08
IToBTOpEHUE,
00001IeHHE, 18 1 bu6nuoreka [IOK
CHUCTEeMaTH3aIusl https://m.edsoo.ru/7f419d08
3HaHUH
OBUIEE KOJIMYECTBO 102 5 0
YACOB 110 ITPOTPAMME

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJLHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI J1JIS1 YYEHUKA:

Maremartuka. Anredpa: 7-i kinacc: 6a30BbIi YpOBEHb: YUEOHHK, 7 Kiacc/ MakapblueB
10.H., Munmiok H.I'., HemikoB K.W. u apyrue; nox pen. TensikoBckoro C.A., AKIIMOHEpHOE
obmectBo «M3aatenbeTBo «IIpocBenienner

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://lesson.edu.ru/catalog
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