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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM W3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIeYMBAET U3yUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
IPOAOHKEHUS 00pa30BaHUs U B MOBCEAHEBHOM XKu3HU. Pa3BuTHe y 00yyarommxcs
HAyUYHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpaKeHUs] MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJIsl aIalTallid B COBPEMEHHOM UG POBOM
obmectBe. M3ydeHue anreOpbl oOecreyrMBaeT pa3BUTHE YMEHMs HaOII0/1aTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUYHOCTU MBIILJICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOEHUE Kypca anreOpbl 00eCcreurnBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJaroIIMXCSA: OHM HCIHOJB3YIOT JACIYKTUBHBIE U
UHAYKTUBHBIE PACCyXJIeHUs, 00001IeHNEe U KOHKPETH3aI1I0, abCTparupoBaHue U
aHasornto.  OOyueHue  anrebpe  mpeArnojaraeT  3HAYUTENBHBIE  00BEM
CaMOCTOSITENIFHOM  JICATEBHOCTH OOYYaroMIMXCs, TOSTOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 ABISETCS peann3alieil 1esITeIbHOCTHOTO IPUHIINAIIA O0yUeHUSI.

B crpykrype mnporpammbl ydueOHOro Kypca «Anredpa» aiasi OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE
JuHuM: «Yucaa ¥ BeIUUCICHUSN», « ANTeOpanyecKkue BhIpAKEHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimu». Kaxmas w3 3THX COJEp)KaTEIbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3YUCHUS Kypca, B3aUMOICHUCTBYS C
IpyrMMHM €ro JHHUAMH. B Xone wu3yueHuss y4deOHOro Kypca 0O0ydaromumcs
IPUXOJIUTCS JOTHYECKU PacCy AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMmy y4deOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTUYECKOro 00pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO O0YyYarOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaThueckoro s3pika. CopaepkaTrenpHOW |
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOro Kypca «AmnreOpa» sBISIETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxxanne nuHMA «YHWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW ISt
JaNbHENIIer0 U3yYyeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXCs
JIOTUYECKOTO MBINIICHUS, JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHOM
JKW3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBSI3aHO C PAlMOHAIBLHBIMH M HMPPANUOHAIBHBIMH YWCIaMH, (HOpPMHpPOBAHHEM
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NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOMN
JVMHUHA OTHECEHO K CpeHeMy o01ieMy 00pa3oBaHUIo.

Copnepkanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y 0OYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M NPaKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuana TPYIIUPYETCS BOKPYT
palMOHANBHBIX BhIpaXKEHUN. AJredpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTUKH Kak
A3bIKa JJIS TIOCTPOCHUSI MaTEeMaTHYECKUX MOJIeTIeH, OMHUCAHMUs MPOLECCOB U
SBJICHMM peanbHOTO Mupa. B 3agaunm oOydeHust anreOpe BXOIAT TaKKe
JanbHEWIee pa3BUTHE AJNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKAMU
NEeAYKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJENH
JUTSL OMCAHUS M UCCIIEA0BAaHMS Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUM B MPUPOJIE
u odmectBe. M3yueHue marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (OpMUpOBaHHE
MPEACTABICHUN O POJIM MAaTEMAaTUKU B PA3BUTHH LIMBUJIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Yucna W BBIYUCIEHUA», «Anredpanyeckue BbIpAXEHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKIIMM.

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



COJEPXAHUE OBYUYEHUA
7 KIIACC

Yucia 1 BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JECATHUYHBIC, MEPeXoa OT OJHON (QOpPMBI 3alUCU
npobeit k gpyroi. IloHaTwe pallMOHANBHOTO 4YHCJA, 3aluCh, CpPaBHEHMUE,
yIOOPSIOYMBAHUE  pallMOHAJBHBIX  4Hcel.  ApudmMerudyeckue  JEHCTBUS €
palMOHAIBHBIMUA 4YMCIaMH. PenieHue 3amad U3 peajbHOM INPAKTUKM Ha 4YacTH, Ha
JpoOu.

CreneHb C HaTypalbHBIM IIOKa3aTEJEM: ONPEICIICHUE, IpeoOpa3oBaHUeE
BBIPQXEHUI Ha OCHOBE OIpEAENeHUs, 3anuch OonpmMX uucen. [IpoueHTsl, 3amnuck
IPOLEHTOB B BHJIE ApoOU U apoOu B BUJE NMPOLEHTOB. Tpu OCHOBHBIE 33JauM Ha
IIPOLICHTHI, PELIEHUE 3a]1a4 U3 PEAJIbHON IPAKTUKH.

[IpuMeHeHne MPU3HAKOB JIEIMMOCTH, Pa3J10’KEHNE HA MHOKHUTEIHN HATYPAJIbHBIX
quced.

PeanpHple  3aBUCMMOCTM, B  TOM  4YHuCile TmpsMas M oOparHad
IPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPaKEeHUA

[lepeMeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAXKEHUs C NEpeMEHHOM. JlomycTumbie
3HAuUEHHUA NepeMeHHbIX. [IpencTraBieHne 3aBUCUMOCTH MEXy BEIUYHMHAMHU B BUIEC
¢dopmynbl. Berunciienus no ¢opmynam. [IpeoOpasoBanne OyKBEHHBIX BBIPAKEHMIH,
TOKJECTBEHHO pPaBHbIC BBIpAXKEHMs, IMpaBWia MpeoOpa3oBaHUs CyMM U
IIPOM3BENICHUH, paBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeMblX.

CBoOliCTBa CTENEHM C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpHounensl 1 MHOrowieHol. CreneHp MHorowieHa. CIllo)K€HUE, BBIYMTAHHE,
YMHOKE€HHE MHOTOYJIEHOB. DPOPMYJIbI COKPAILIEHHOIO YMHOKEHHS: KBaJAPaT CyMMBI U
KkBaapar pasHoctd. Dopmyna pasHOCTH KBaapaToB. Pas3nokeHue MHOrOYJIEHOB Ha
MHOKHUTEJIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHEeHUE, KOpEHb YpaBHEHHMs, NpaBWiIa NpeoOpa3oBaHUs YypaBHEHMS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHME C OJHOW IEPEMEHHOM, YHCIO KOPHEW JIMHEWHOIO
YPaBHEHMUS, PEIICHUE JIMHENHBIX YpaBHEHUH. COCTaBIEHUE YPABHEHUN MO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 € IOMOLIBIO YPABHEHUM.

JluneiitHoe ypaBHEHHUE C ABYMs NepeMeHHbIMU U ero rpaduk. Cucrema AByX
JVMHEMHBIX YPAaBHEHUM C JBYMs II€pEMEHHBIMHU. PellleHue CcucteM ypaBHEHUU
cr1ocoOoM MoJACTaHOBKH. [IpuMepsl peleHusi TEKCTOBBIX 3a/1ad C MOMOIIBI0 CUCTEM
YpaBHCHUM.

DyHKIUU

Koopaunara Touku Ha npsAMou. UucinoBble NMPOMEXYTKU. PaccrosHue mexnay
JBYMs TOYKaMU KOOPJAUHATHOU MPSIMOM.

[IpsimoyronibHast cucrema koopauHat, ocu OX u Oy. AGcuucca u opauHaTa
TOYKM Ha KOOPAMHATHOM TuiocKocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (OpPMYIIaMH.
Urenue rpadukoB peanbHbIX 3aBUcUMOCTel. [lonsatue ¢pynkumu. I'padux GyHKIUM.



CporictBa (pyukumii. Jlunerinas ynkuus, e€ rpaduk. I'paduk dyaxiuu y = [X|.
['paduyeckoe penieHre TUHEMHBIX YPAaBHEHUM U CUCTEM JIMHEWHBIX YPaBHEHUH.
8 KIIACC

Yuciaa v BBIYMCICHUA

KBagparueiii kopenb u3 uyucna. IloHarue 00 uppaMOHAIBHOM 4YHUCIE.
JlecsaTuuHble MPUOJIMKEHUST WppAlMOHATIBHBIX Yucen. CBoicTBa apudmeTHdecKux
KBa/IpaTHBIX KOPHEW U UX NMPUMEHEHHE K MPeoOpa30BaHUIO YUCIIOBBIX BBIPAKEHUN U
BBIYMCJICHUAM. [[€MCTBUTEIILHBIC YHUCIIA.

Crenens ¢ 1enIbIM TTOKazaTeaeM U e€ cBoricTBa. CTaHapTHAS 3aMKCh YKCIA.

AsiredOpanyecKue BbIPpaKeHUs

KBagpaTHblil TpEXUsieH, pa3aoKeHUe KBaAPATHOTO TPEXUIECHA HA MHOKUTEIIH.

AnreOpanyeckas npoOb. (OCHOBHOE CBOWMCTBO are0panyeckod JpoOwu.
CnoxeHue, BbIUMTAHUE, YMHOXXEHHUE, JeJCHUE  alreOpandeckux  JIpoOeil.
PanronanbHbie BRIpaXXEHHS U UX ITpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBaapatHoe ypaBHeHue, popmysia KOpHEH KBaJpaTHOTO ypaBHEHHs. Teopema
Buera. Pemienue ypaBHEHHN, CBOIAIIMXCA K JIMHEMHBIM M KBaJApaTHBIM.
[Ipocreiimme qpoOHO-parMOHAIbHBIC YPABHEHHUS.

['padrueckas mHTEpHIpeTalvs ypaBHEHUN C ABYMsS NEPEMEHHBIMH U CHUCTEM
JUHEWHBIX YpPaBHEHUM C JIByMs MNepeMeHHbIMU. IIpuMepsl pemieHus cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aj1au aNreOpandyeckuM CrocoooMm.

YucnoBble HEpABEHCTBA U UX CBOMCTBA. HepaBEHCTBO C OAHOM MEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DOyHKIUU

[Tonsitue pynkuu. O61acTh OMpeneIeHUuss 1 MHOXKECTBO 3HAYCHUN (PYHKIUH.
CriocoOsbI 3aanus QyHKITHIA.

I'padux ¢ynkiuu. Utenue cpoiictB (yHkiuu mo e€ rpaduky. [Ipumeps
rpadukoB GYHKINMA, OTPAXKAIOIIUX PEeaTbHBIE MPOIECCHI.

OyHKIMY, ONHCHIBAIOIIME TPSIMYI0 W OOpaTHYI0 MPONOPLUHUOHATBHBIC
3aBHCHMOCTH, uX rpaduku. Oyukimn y = X2, y = X3, y = VX, y=|x|. Tpaduueckoe
pEILICHUE YPABHEHUN U CUCTEM YPABHECHUM.

9 KUIIACC

Yucna v BBIYMCICHUA

PaunonanpHble yuCia, UppallMOHAJIbHBIE YHWCJIA, KOHEYHbIE M OECKOHEUHBIE
JecATUYHBIE ApoOH. MHOXKECTBO NIEWCTBUTENbHBIX YHCEll, JEUCTBUTENIbHBIE YHUCIa
Kak OECKOHEUHBIE JIeCATUYHbIE TpoOu. B3aMHO 0IHO3HAYHOE COOTBETCTBUE MEKIY
MHO’KECTBOM JICMCTBUTEIIBHBIX YACEN U KOOPAUHATHOU IPSAMOU.

CpaBHeHME  JCMCTBUTENBHBIX  YHCEN, apuU(PMETHUECKUe JECUCTBUA C
JNEUCTBUTEIbHBIMU YUCIIAMU.



Pa3mepbl OOBEKTOB OKPYXKAIOIIETO MHUpPA, JJIUTEIBHOCTh MPOLECCOB B
OKPY’KaIOIIEM MHUPE.

[Tpubnm>kéHHOE 3HAYEHHE BEJIMYMHBI, TOYHOCTh MpUOIMKeHus. OKpyriieHue
yucen. [Ipuknka u olieHKa pe3yJbTaTOB BEIYUCICHUMN.

YpaBHeHUS U HEPABEHCTBA

JIunerinoe ypaBHeHuE. Pellienue ypaBHEHUM, CBOASIINUXCS K JTUHEHHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHMH, CBOIAIIMXCA K KBaJPAaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl pemieHus ypaBHEHHHW TPETbEM U 4YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM HA MHOKUTEIIH.

Pemenue apoOHO-panMOHAIBHBIX YpaBHEHMH. PellleHne TEKCTOBBIX 3a1ad
anreOpanyeckuM METOIOM.

VYpaBHeHHE C JIByMsl NepeMeHHbIMU U ero rpaduk. Pemenue cuctem AByx
JIMHEWHBIX YPAaBHEHUM C JBYMs IIEpPEMEHHBIMM. PellieHne cucrem IBYX ypaBHEHUH,
OJJHO U3 KOTOpBIX JMHEWHOe, a japyroe — BTOpod creneHu. ['paduueckas
UHTEpIIpETalys CUCTEMBl YPABHEHUN C IBYMsI [IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crnocooom.

HucnoBele HEPAaBEHCTBA U UX CBOMCTBA.

Pemienune JMHEVHBIX HEPABEHCTB C OJHOM INEepeMEHHOM. Pemenue cucrem
JUHENHBIX HEPAaBEHCTB C OAHOW mnepeMeHHOW. KBajgpaTHele HepaBeHCTBA.
['padrueckass uHTEpHpeTanusi HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

DOyHKIUU

KBagparnunas ¢ysnkuusa, e€ rpaguk u cBoictBa. IlapaGoma, koopauHaTHI
BEPUIMHBI 1apadOoJIbl, 0Cb CAMMETPHUH MMAPAOOJIBI.

I'padukn pymxumit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = x| ,  ux
CBONCTBA.

YuciioBbIe MOCI€10BATEILHOCTH U MIPOrPecCcUu

[IoHsiTHE 4YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHHUE IOCJIEI0BATEIbHOCTH
peKyppeHTHOI dopmMyoii U Hopmysoit N-ro wieHa.

Apudpmernueckass u reomerpuueckas mnporpeccud. @DopMmynbl N-ro  yjeHa
apu(pMETUIECKON 1 TeOMETPUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakeHre YneHOB apU(PMETHYECKOW U TEOMETPUUYECKON MPOrpeccHii
TOYKaMM HAa KOOPAWMHATHOM IUIOCKOCTH. JIMHEWHBIM M 3KCIIOHEHIIMAIBHBIA POCT.
CI1oHbIE NIPOLIECHTBHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOTI O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpaMmbl y4eOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTC:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBJICHUEM HMHTEpeca K TMPOLUIOMY W  HACTOALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IpakIaHUHA U pPean3alii ero
opaB, IMpPEICTaBICHHMEM O MAaTeMaTHYECKMX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K O0CYKICHHUIO 3TUYECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B PpEIIEHUU MPAKTUYECKUX 3a1ad
MaTeMaTUYECKOW HAIMPABICHHOCTH, OCO3HAHUEM Ba)XKHOCTH MAaTEMATHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUM BCEW KM3HM IS yCNEMHON MNpodeccrOHaIbHOM
NESTEIIbBHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTalMel B [JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4dHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYeCKON HayKu Kak cdepbl UelI0BEYECKOM
NEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTEMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MIO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMHU HAaBBIKAMHU HCCIEN0BATENBCKON
NEATEIbHOCTH;



6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAIBHOIO 0J1ATONOTY YU :

TOTOBHOCTBIO MPUMEHSATh MAaTEMaTUYECKHE 3HAHHMS B HHTEpPEcax CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOro  oOpa3a KHU3HM  (340pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JAPYroro YeJIoBeKa;

7) 3ko1I0rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTUYE€CKUX 3HAHUM JJIs pelIeHUs 3a1a4y
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI Uil OKPYXAIOLIEH Cpelnbl, OCO3ZHAHHEM
J100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOIeM U MyTel UX PelICHNUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOM U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBHUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUUECKYIO JEATEIbHOCTb, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOAEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, HOHITHS, TUIIOTE3bl 00 0OBEKTaX U SBIEHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAHUWA U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBAThH
NPUHUMAEMble pEHIeHUs] U JeHCTBUA, (QOPMYIMPOBATH M OLIEHHBATh PUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble 1ornueckue aAefcTBu:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
O0BEKTOB, TOHATHN, OTHOMIEHWH MEXIy IOHATHIMH, (OPMYIHPOBATH
OTIpEJICICHUs] ~ MOHSATUW, YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHbBIC, CAWHUYHBIC, YaCTHbIC M oOIIue,
YCIIOBHBIE;



BBISIBIISITH ~ MATEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb ~ KPUTEPUM UL BBISBICHHS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUNH;

JeJaTh BBIBOABI C KCIOJIb30BAHHEM 3aKOHOB JIOTUKH, NE€IYKTHUBHBIX U
VMHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTENILHO HECIOKHBIE JT0Ka3aTelIbCTBa
MaTeMaThyeckux (akToB, BBICTpaUBaTh APTYMEHTAIIMIO, TPUBOJIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 pemeHus y4yeOHOW 3aauyd (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh HaubojJee MNOAXOAAIUNA C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOOIEMY,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

IPOBOJAUTH 10 CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
HKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
IPOBEAEHHOTO HAOMIONEHUS, UCCIEIOBaHMs, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSIX.

Pabora c nunopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W HW30BITOYHOCTh HH(OpPMAINH, TaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB B (JOPM IIPEICTABIICHNUS,

BBIOMpATh GopMy TpeACTaBiIeHUS HWHPOpMAIMM H WLIIOCTPUPOBATH
peliaemMple 3aJadyd CXeMaMH, JuarpaMMamH, HWHOW TrpaduKod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WHOOPMAIMU TIO KPUTEPHUSM, MPEITIOKECHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:
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BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LEJIIMH OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHUPOBATh IOIY4YECHHBIN pPe3ybTarT;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI 10 CYILIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pElIeHMs, COIOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOU popme popMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHNUS;
OPEJICTaBISITh  pEe3yNbTaTbl  pEUIeHMs  3aJayd,  JKCIIEpUMEHTAa,
UCCIICIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1ay PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM U
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTEeMaTUYECKUX
3a/ay;

IPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JA0roBapuBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TIpPyHIoBbIX (opmax paborsl (0OCyXaeHHs, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YAacTh
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH/IbI,
OLIEHMBaTh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1elCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJIAThH IUJIaH, AJITOPUTM PELICHUS 3aAaud (WU €ro
4acTh), BBIOUpATh CIOCOO pEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTUpPOBATh U KOPPEKTUPOBATH
BAapUAHTHI peUICHUH ¢ Y4ETOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI —IIporecca u
pe3yJibTaTa pelICHUsI MaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4M, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATa JACATEIBHOCTU ITOCTABIECHHOW LEIIH
U YCIIOBUSM, OOBSICHSATH MPUIUHBI TIOCTHXKCHUS UM HE JOCTWKEHUS TIEIIH,
HaXOJUTh OIMMOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.
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INPEAMETHBIE PE3YJIBTATDBI

K xoHiy oOydenuss B 7 KJjacce oOOydYarolMiicsi MOJYYUT CIIECAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BIYMCICHUA

BbInonHATh, codyeTass YCTHbIE M MHCbMEHHBIE MPUEMBI, apuMETHUECKHE
JEUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTe 3Ha4eHUs YUCIOBBIX BBIPAKEHHM, NPUMEHATh pPazHOOOpa3HbIE
cr0cO0bI U MPUEMBI BBIUMCICHHUS 3HAYCHHUM APOOHBIX BBIPAKECHHM, COACpPKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[TepexonuTe OT OJHOM (HOpPMBI 3aIUCH YHUCEN K APyroi (mpeoOpa3oBbIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YAaCTHOCTU B O€CKOHEUHYIO JECATHUUYHYIO IPOOB).

CpaBHUBaTh U YIOPSIOYMBATH PALIMOHAIIBHBIE YHCTIA.

OKpyrJsTh yncia.

BBINOMHATS TPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUH, OIIEHKY 3HAaYCHUI
YUCJIOBBIX BBIPAXKEHUH. BBINOMHATH AEHCTBUSA CO CTENEHSIMHU C HATYpaJbHBIMU
MOKa3aTeJISIMH.

[IpyuMeHATh  NpPU3HAKK  ACIUMOCTH,  Pa3j0OKEHUE HAa  MHOXHUTEIH
HaTypaJbHBIX YUCET.

PemaTe npakTUKO-OPUEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMU, HHTEPIPETUPOBATH
pe3yNbTaThl pelIEHUs 3a7a4 ¢ YYETOM OTpaHUYECHH, CBA3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AJredpanyeckue BbIpaKeHUs

Hcnonb3oBaTh anreOpandyecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSTh
e€ B Ipolecce OCBOCHUS y4eOHOro MaTepuarna.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAXKEHMM NPH 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BemonusaTe  npeoOpa3oBaHMsl  LIEJIOTO  BBIPAKEHUS B MHOTOWIEH
MPUBEIACHUEM TTOJIOOHBIX CIAra€MbIX, PACKPHITHEM CKOOOK.

BbIMONHAT YMHOKEHHME OJIHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOTOWICH, IPUMEHATH (DOPMYJIIBI KBaJIpaTa CYMMBI U KBaJIpaTa pa3HOCTH.

OCyIIECTBIATh PA3JIOKEHUE MHOTOWIEHOB HA MHOMUTEIM C IOMOILIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYIIUPOBKU  CIaraeMbiXx,
npuMeHeHus: (OpMyJT COKPAIIEHHOTO YMHOKEHHUS.

[TpumensTh npeoOpa3oBaHKsl MHOTOWICHOB ISl PEIICHUS Pa3jIMYHbIX 3a]ad
U3 MAaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.
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Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypajJbHBIMU IIOKA3aTEISIMU IS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHNs U HEPABEHCTBA

Pewmaty JMHEHBIE YpaBHEHUS C OJHOM NEPEMEHHOMW, MPUMEHSS IpaBUIIa
Mepexo/ia OT UCXOAHOTO YPABHEHUS K PaBHOCUIIBHOMY emy. [IpoBepATs, sABISIETCS
JIM YUCIIO KOPHEM YPaBHEHUS.

[TpumensaTh rpaduueckre METOIbI MIPU PEIICHUH JTMHEWHBIX YPaBHEHUNA U HX
CUCTEM.

[logOupaTe mnpuUMepbl Map 4YHUCEN, SBIAIONIMXCS PEIICHHEM JMHEHHOTrO
YPaBHEHHUS C ABYMS IEPEMEHHBIMM.

CTpouTh B KOOPIMHATHOW IJIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHHUS C
JIBYMSl TIEPEMEHHBIMH, MOJIb3YSCh TpaUKOM, NPHUBOAWUTH MPUMEPHI PEIIECHUS
YpaBHEHHUS.

Pemate cucTeMsl 1ByX JIMHEWHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMHU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJOBHUIO 3a/aud, HWHTEPHPETUPOBAaTH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4¥ NIOJIy4E€HHBIN Pe3yJIbTar.

DOyHKUIMHA

N300pakaTh HA KOOPAUHATHOW MPSAMOM TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbl, 3aAMMCHIBATh YUCIOBBIE MPOMEKYTKH Ha
anredpanuyeckoM SI3bIKe.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKM MO 33JaHHBIM KOOpIMHATaM,
CTpouTh rpaduku TuHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUMUNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMUYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHUE, LIE€HA, KOJUYECTBO, CTOMMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonnmate rpaduyeckuil cnocod MpEeACTAaBICHHUS W aHalIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIIUIO U3 IPAPUKOB peabHbIX MPOLECCOB
Y 3aBUCUMOCTEM.

K xoniy oOyuenus B 8 kjacce oOyYarOnIuiics MONYYHUT CJCTYIONTHE
IPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonb3oBaTh HayallbHbIE MPEACTABICHUS O MHOXKECTBE JIEUCTBUTEIBHBIX
YHCell JJIl CPaBHEHUs, OKPYTJICHUS U BBIUMCICHUM, N300pakaTb AEHCTBUTEIbHBIC
YHCJIAa TOYUKAMH HA KOOPJAWHATHOM MPSAMOM.

[TpumensaTh mOHATHE apU(pMETHUYECKOrOo KBaAPATHOTO KOPHs, HAXOAWUTH
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPU HEOOXOAMMOCTH KaJIbKYJIATOP, BBINOIHATH
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npeoOpa3oBaHusl BBIPAKEHUN, COJEP)KALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonb30BaTh 3anmucu OOJBIIMX M MaJbIX YUCEI C MOMOUIBIO JECATUYHBIX
npoOeit u creneneit uucia 10.

AnredOpanveckue BbIPAKEHUS

[IpuMeHATh TMOHATHE CTENEHW C LEJbIM IO0Ka3aTelIeM, BBIIOIHSITh
npeoOpa3oBaHus BIPAXKEHHH, COIEPIKAIUX CTENICHH C LEIbIM MOKa3aTEJIEM.

BBITIONHATE TOXKIECTBEHHbIE MPEOOpPa30BaHMs PAMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBUJI ACHCTBUHN HaJ MHOTOUYJICHAMH U alre0pandyecKuMu ApoOsiMHU.

PacknanpiBaTh KBapaTHbIN TPEXUIIEH HA MHOKUTEIU.

[IpumeHsTh MpeoOpa3oBaHMs BEIPAXKEHHM JI pELICHUS Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON TPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pewmiaty nMHENHBIE, KBaJpaTHbIE YPaBHEHUS U PAllMOHAJIbHBIE YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE HUCCIEIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM IpaUyecKuX NpecTaBleHui (YCTaHaBIUBAaTh, UMEET
JY YpaBHEHUE WIM CHUCTEMa YPAaBHEHUMN PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT CIOBECHON (OPMYIMPOBKHM 3aqaud K €€ anreOpandeckoit
MOJIENIM C TIOMOILIBIO COCTaBJICHUS YPABHEHUS WJIM CHUCTEMbl YpaBHEHUH,
WHTEPIIPETUPOBATHh B COOTBETCTBUH C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN PE3yibTarT.

[IpuMeHATh CBOWCTBA YMHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pelIaTh JUMHEWHBIE HEPABEHCTBA C OJHOW NMEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpa@uuecKyr0 WUIIOCTPALIMI0 MHOXKECTBA PEIIEHUHA HEpPaBEHCTBA, CHCTEMbI
HEPaBEHCTB.

DOyHKUIMHA

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAIBHBIC TOHSTHS U SI3bIK (TEPMHUHBI,
CUMBOJIMUECKUE OOO3HAUCHUS), OMpEAesaTh 3HAauYeHHE (PYHKIHUM IO 3HAYECHUIO
aprymeHTa, OrpeAeiaTh CBOMCTBA (PYHKIUU 1O €€ rpaduky.

Crpoutsb rpaduku dJeMEeHTapHBIX QYHKUIUN BUJIA:

y = kix, y = x2, y = X3,y = |x|, y = VX, OIHCBIBAaTh CBOWCTBA YHCIOBOM
dbyukiuu no e€ rpaduxy.

K xoHmy oOydenus B 9 kJjacce oOydYaromuiics TMOJYYUT CIICAYIOIINE
NpPEeIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAIOUYNBATH PALIMOHAIIBHBIEC U UPPAIMOHAIBHBIE YHCIIA.
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Bomonusate apudmernueckue JEHCTBUS C  PALMOHAIBHBIMH  YHCIAMH,
codeTass YCTHBIE M NHUCBMEHHBIE IPUEMBI, BBIIOJHATH BBIYHMCICHUSA C
UppaLMOHAIbHBIMU YUCIAMU.

HaxonnuTe 3Ha4YeHMsI CTENEHEW C MeJbIMU IIOKa3aTelsIMA U KOpHEH,
BBIYMCIIATH 3HAYCHUS YHCIOBBIX BBIPAKCHHI.

OKpyrasiTe JEWCTBUTENBHBIE YHCIA, BBIIOJHIATh MPUKHUIKY pe3yibTaTa
BBIYMCJIEHUN, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemare nuHENHBIE W KBaJpaTHbIC YPaBHEHHUs, YPaBHEHHUS, CBOMISIIHMECS K
HUM, [IPOCTENIINE TPOOHO-pAllMOHAIBHBIE YPABHEHMUS.

Pemate cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJHO YPABHEHUE HE SABIISIETCS JIUHECUHBIM.

Pemarb TekcTOBBIE 3alauM  aireOpauvueckuM CHOCOOOM € IMOMOIIBIO
COCTABJICHUs YPABHEHUS UJIU CUCTEMBI JIBYX YPABHEHUHU C JBYMs [IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHHUM, B
TOM YHCJIE C TPUMEHEHUEM IpaUyecKuX Npe/ICTaBIEeHUI (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
nmpouee).

Pemarb sMHeliHblE HEpAaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300paxaTb
pelIeHne HEPABEHCTB HAa YMCJIOBOW IPSMOM, 3alIMCHIBATH PEIICHHE C IOMOIIBIO
CUMBOJIOB.

Pemlarb  cucTeMBl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOLME KBaJpaTHOE HEPaBEHCTBO, H300pa)xkaThb pEIICHHE CUCTEMbI
HEPABEHCTB HA YUCJIOBOM NIPSIMOM, 3alIMCBIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPY PELIEHNHN PA3JIMYHBIX 33/1a4.

DOyHKIUU

Pacno3naBaTh (QyHKIMM U3y4eHHBIX BHUJO0B. Illoka3piBaTh cxemMaTHUeCKU

pacIoyio’KEHUE Ha KOOPAMHATHON TIOCKOCTH rpadukoB GyHKImi Buga: y = KX, y
=kx+by=kix,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT
3HaYCeHUN KOA()PHUITUEHTOB, OMMCHIBATH CBONCTBA (DYHKITHIA.

Crpouth U M300paXaTh CXEeMaTHYECKU TpapUKU KBAIPATUUYHBIX (DYHKIIHM,
OMKCHIBATH CBOMCTBA KBAJPATUUHBIX PYHKIMHI MO UX Tpadukam.

Pacno3naBaTh kBajgpaTHuHyio QYHKIHUIO 10 (opMylie, MPUBOIUTH TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaibHON KU3HU, PU3UKU, TEOMETPHUU.

Yucii0oBbIe MOCTECA0BATEIBLHOCTH H IPOTPEeCCHU

Pacnio3naBaTh apuMeTHUECKYyI0 M TE€OMETPUYECKYI0 MpPOrpeccud MpH
pa3HBIX CcrocoOax 3aaHusl.
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BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (GopMyn N-ro 4jieHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOTPeCcCHii, CyMMBI TIEPBBIX N UJICHOB.

N300paxaTh YIEHBI TMOCIEIOBATEIbHOCTH TOYKAaMU Ha KOOPIWHATHOU
IJIOCKOCTH.

Pemare 3amaum, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4U U3 PEATbHOM >KM3HU (C MCIIOJIb30BAHUEM KAJIBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuyecTBo 4acoB DJIeKTPOHHbBIE
HanmeHoBaHHe pa3/iejioB H TeM ungpoBbie
Ne n/m P Konrpoabnbie IIpakTuueckue (mucpp )
NMpoOrpamMmbl Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
1 Uucna u BeiuncieHus. PanimonanpHbIe o5 1 bubmuoreka [JOK
qyucna https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 AJrCOPaNECKNE BEIPAKCHHA 27 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
3 ¥ paBHEHHS 1 HEPABeHCTRA 20 ! https://m.edso0.ru/7f415b90
bu6mmorexa [IOK
4 Koopanwatst u rpaguici. Gyniciun 24 . https://m.edso00.ru/7f415b90
bubmuorexa [JOK
> TosToperne i 06obmiene 6 . https://m.edso00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 5 0
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8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM ungposbie
Ne ni/m P Konrpoubnbie IIpakTHyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 Uwucna u Beruucinenus. KBagpaTHeie KOpHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTENeHb ¢ 1eTbIM 7 bu6mmorexa [IOK
MOKa3aTeleM https://m.edsoo.ru/7f417af8
Anrebpanyeckue BbIpaKEHHUS. bubnuoreka [IOK
3 S 5 1
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKkue BhIpaKCHUS. 15 1 bubnunoreka [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHCTBA. KBagpaTHbie bubnuorexa [JOK
3) 15 1
ypaBHEHUs https://m.edsoo.ru/7f417af8
VYpaBueHus u HepaBeHCTBa. CUCTEMBI bubnmnorexa [JOK
6 . 13
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 DyHKIHH. OCHOBHBIC MIOKATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
) Y
o YHKUHH. THCIOBbIE QYHKLH o https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
1 IT 1
0 OBTOPCHHE i 0000LICHHE 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0
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9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne ni/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 Yucna v Beruncienus. JleicTBUTEIbHbBIC 9 bubnuorexa [JOK
qyucia https://m.edso00.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnnorexa [JOK
OJHOM NIEPEMEHHOU https://m.edso0o.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
YpaBHEHUN https://m.edso00.ru/7f419d08
bubnunoreka LIOK
4 VYpaBHuenus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubnunorexa LIOK
° Dy 16 1 https://m.edso00.ru/7f419d08
bu6nmorexa LIOK
6 YucioBble OCIE0BATENBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALMS 18 1 bubmmnoreka HOK
3HaHUU https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 6 0
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSIBATEJIBHBIE YUYEBHBIE MATEPUAJIBI J1JI51 YYEHUKA

. Marematuka. Anrebpa: 7-i kiacc: 0a30BbIii YPOBEHb: YUEOHUK;
15-e uznanue, nepepaboranHoe, 7 kiacc/ MaxkaperueB FO.H., Munntok H.I'.,
Hemxkos K.M. u ap.; mon penakuueit TenskoBckoro C.A., AKIMOHepHOE
obmectBo «M3narenscTBO «IIpocBemieHne»

. Marematuka. Anredpa: 8-i kiacc: 0a30BbIii YPOBEHb: YUEOHUK;
16-e uznanue, nepepadboranHoe, 8 kiacc/ MaxkaperueB FO.H., Munmtok H.I'.,
Hemxkos K.M. u ap.; mon penakuuein TenskoBckoro C.A., AKUMOHEPHOE
obmectBo «M3narensctBo «IIpocBeenney

. Maremartuka. AnreOpa: 9-ii knacc: 0a30BbI ypOBEHb: Y4EOHHK;
15-e uznanue, nepepadboranHoe, 9 knacc/ MaxkaperueB FO.H., Munngiok H.I'.,
HemkoB K.M. u gp.; mon penmakuumenn TemskoBckoro C.A., AKIMOHEpPHOE
obmectBo «M3narensctBo «IIpocBeiienne

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1I YUYUTEJIS

e  Marematuka. Anredpa: 7-i1 kiacc: 0a30BbIl YpOBEHb: yUeOHUK, 7 Kiacc/
Makaperues FO.H., Munmiok H.I'., HemkoB K.W. m npyruwe; mom pen.
TensxoBckoro C.A., AkimonepHoe oomiectBo «M3aarensctBo «lIpocBenienue»

e  Maremartuka. Anredpa: 8-it kiacc: 6a30BbIl YpOBEHb: yUeOHUK, 8 Kiacc/
Makapsiues FO.H., Munmiok H.I'., HemkoB K.U. u npyrue; mnox pen.
TensikoBckoro C.A., AkimonepHoe o0miectBo «M3aarenbctBo «lIpocBenienue»

e  Marematuka. Anrebpa: 9-if kiacc: 6a30BbIi YpOBEHb: yueOHUK, 9 Kiacc/
Makapsiues FO.H., Munmiok H.I'., HemxoB K.M. u npyrue; mox pen.
TensikoBckoro C.A., AkinonepHoe oduiectBo «M3aarensctBo «lIpocserienrer

e  Meroauyeckoe nmocobue K MPEIMETHOW JIMHUM Y4YeOHHUKOB IO anredpe
0. H. MakapsrueBa, H. I'. Munniok, K. Y. HemkoBa u ap./ 2-e u3a., crep. —
MockBa: AkmmonepHoe ob6miectBo «M3narensctBo «lIpocBemenuey, 2023, —
54 c.

o  Pabouas terpaas no anredpe. B 2 u. Yacte 1: 7 knace: k yueOnuky FO.H.
MakaperaeBa u np. «Anredopa 7 xmace», ®I'OC (k HoBoMy yuebHmKy) /T. M.
Epuna. -13-e uzn., nepepabd. 1 non. — M.: U3narensctBo «OK3ameny, 2023. —

95, (1) ¢ (Cepus «Y4eOHO-METOIUYSCKUN KOMILICKT))

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

e DIIEKTPOHHBIN oOpa3oBaTenbHBIN pecypc «JlomamHue 3amaHus.

OcHoBHOe o0miee oOpasoBanue. Anredopa», 7-9 kmacc, AO
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W3natenscTBO «IIpocserienuey:
https://hw.lecta.ru/?utm_source=prosvet&utm_medium=prosvru&utm c
ampaign=digital_prosvru

bubmuoteka I{OK https://m.edsoo.ru/

https://edu.gov.ru/ — MunuctepctBo [Ipocsemenus PP
http://www.fipi.ru/ — ®enepanbHblii HHCTHTYT IIEIarOrHYeCKUX
U3MEPEHUMN

https://prosv.ru/ - u3narensctBo «IIpocBerieHne

https://resh.edu.ru/ - odopa3oBaTenbHas oHnaiH-mIathopma «Poccuiickas
DJICKTPOHHAS IITKOJIA

https://www.yaklass.ru/ - mmdpoBoii 00pazoBaTelIbHBIH  pecypc
«Sxnace»

https://lib.myschool.edu.ru/ - oubanoreka LIOC «Mos mkosia»
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