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IMNOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueOHoro npeamera «Marematuka» (yueOHbIH Kype «Anredpa») Ha
YPOBEHb OCHOBHOIO 0O0mIero o0pa3oBaHUs CcOCTaBieHa B cooTBeTcTBUM c DenepanbHoit
0o0pa30BaTeNbHON NpOorpaMMol OCHOBHOIO 001Iero oOpa3oBaHusl  (YTBEpXKJIEHA IPHUKA30M
MunucrepctBa npocsemenuss PO ot 18.05.2023 No 370, 3apeructpupoBana B MuHiocte
Poccun 12.07.2023 Ne 74223).

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KypCOB OCHOBHOTO OOIIEro 0Opa3oBaHUS: OHA
o0ecrieurBaeT U3y4eHUE IPYTUX JUCIHHUILINH, KAK €CTECTBEHHO-HAYYHOT0, TAK ¥ T'yMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TIPOJIOJDKEHUSI 00pa30BaHMS U B IMOBCEIHEBHON JKU3HU.
PasButne y oOy4arommxcs HaydHBIX TIPEACTABICHUH O TPOMCXOXKIECHUH M CYIIHOCTH
anreOpandeckux aOCTpakiui, CrmocoO0e OTPaKCHHS MATECMATHYSCKON HAyKOW SBICHUH U
NPOIIECCOB B TPUPOAEC U OOIIECTBE, POJM MATEMaTHYECKOTO MOJCIMPOBAHUS B HAyYHOM
MO3HAHWUU U B MPAKTHKE CHOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAa4eCTB
MBIIUICHHSI, HEOOXOAUMBIX JISl aJalTallid B COBPEMEHHOM IH(poBoM obmiecTBe. M3ydyeHue
anreOppl o0ecrieynBaeT pa3BUTHE YMEHUS HAOII0/1aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIUICHHS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JICHCTBUSL U BBIBOJBI, (POPMYIIHPOBATh yTBepxkIeHUs. OCcBOCHHE Kypca anreOpbl 00ecreunBacT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYaroIIUXCs: OHH HCIOJNB3YIOT JCTyKTHBHBIE |
WHIYKTUBHBIE PACCYXKACHUs, 0000IIEHNe W KOHKPETH3aluio, abCTparnpoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeanosaraeT 3HAUUTENbHBIH O0BEM CAMOCTOSTENBHOM JEsTEeIbHOCTH
o0yyaroImuxcs, IMO3TOMY CaMOCTOSITEIbHOE pEeLIeHHe 3a7ad  SABJIIeTCs  peanu3anueit
JeSITeTbHOCTHOTO TMPHHIINTIA 00YYIEHUSI.

B crpykrype mnporpamMmbel ydeGHOro Kypca «Auredpa» i OCHOBHOTO OOILEro
00pa30BaHUsl OCHOBHOE MECTO 3aHMMAIOT COJIEepKaTeNbHO-METOANYeCKue JuHuM: «Yucna u
BBIYUCIICHUS», «ANreOpandeckue BBIPAXKEHUSN», «YpaBHEHHs M HEpaBEHCTBa», «DYHKLUUY.
Kaxnas 3 3TuX comepkaTelbHO-METOAMYECKHIX JIMHUI pa3BUBAETCS Ha MPOTHKECHUH TPEX JIET
U3y4YeHHs Kypca, B3aUMOJICHCTBYS ¢ IPYTHMHU €ro JIMHUSAMH. B Xo1e n3ydeHus yueOHOTO Kypca
00yyaromuMcs IPUXOAUTCS JIOTHYECKH pacCysKJIaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
S3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Anaredpa» BKIIOUYEHBI HEKOTOPhIE OCHOBBI
JIOTHKH, MpPEICTAaBICHHbIE BO BCEX OCHOBHBIX pa3/ieNax MaTeMaTH4ecKoro oOpa3oBaHUS H
CIOCOOCTBYIOIIIME OBJIAJICHUIO OOYYalOIIUMKCS OCHOB YHHBEPCAJIHHOTO MAaTEeMaTHYECKOTO
s3pika. CopeprKaTeIbHON U CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOTO Kypca «Anredpay siBIseTCs
€ro MHTETPUPOBAHHBINA XapakTep.

Conepxanne nMHMM «YUMcaa W BBIYUCIEHHS» CIY’)KAT OCHOBOM ISl JTaJIbHEHIEro
U3yYEHHUs] MaTEeMaTHUKH, CIIOCOOCTBYET DPa3BUTHIO y OOYYAIOMIMXCS JIOTMYECKOTO MBIIIICHHS,
(GOpMHPOBAHUIO YMEHHS TIOJB30BATHCS ANTOPUTMAMH, & TAKXKE NMPHUOOPETECHHUIO MPAKTUIECKUX
HaBBIKOB, HEOOXOIUMBIX JJISi MOBCETHEBHOM KHM3HHU. Pa3BUTHE MOHATHA O YMCIE Ha YPOBHE
OCHOBHOT'O 00II[ero oO0pa3oBaHMs CBSI3aHO C PAIMOHAIBHBIMU M UPPALMOHAIBHBIMH YHCIAMH,
dbopMHUpPOBaHHEM TIPEACTABICHUI O NEHCTBUTEIHHOM YHCiE. 3aBEPIICHHUE OCBOCHUS YHUCIOBOM
JUHUW OTHECEHO K CpeHeMy o0IieMy 00pa30BaHHUIO.

Conepxanue JAByX anreOpanyecKux JHUHUH — «AnreOpanyeckue BBIPRKEHUS» U
«YpaBHEHUSI U  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHHIO Yy  OOydYalOUIMXCS
MaTeMaTHYECKOTo ammapaTra, HEOOXOMUMOTo sl peIIeHHs 3aJad MaTeMaTHKH, CMEXKHBIX



NPEMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO 00IIero o0pa3oBaHus
y4eOHBI  MaTepuan TPYNIUPYETCS  BOKPYT  PAalMOHANBHBIX  BBIpaXeHHWH.  AnreOpa
JEMOHCTPHUPYET 3HAUCHUE MATeMAaTHUKH KaK SI3bIKa JJIsi IOCTPOCHUS MAaTEMATHUYECKUX MOJIENICH,
OIKCAHMsI TIPOIECCOB U SIBICHHUH peabHOro mupa. B 3amaun oOyueHus anreOpe BXOIAT TAKKe
NaNbHEHIIee Pa3BUTHE AaJTOPUTMHUYECKOTO MBIIUICHHS, HEOOXOIUMOTrO, B YACTHOCTH, JUIS
OCBOCHHUSI Kypca WH(POPMATUKH, W OBJAJCHUE HABBIKAMH JEAYKTUBHBIX PACCYXKICHUU.
[TpeoOpazoBaHre CUMBOIBHBIX ()OPM CITIOCOOCTBYET Pa3BHTHUIO BOOOpPAKEHHS, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Conepkanvie  (YHKIIMOHATBHO-TPAQUUECKOW  JIMHUM  HAIEJICHO Ha  TOJIy4YCeHHUE
00y4JarmuMuUCs 3HaHUN O QYHKIMSIX KaK BaKHEHIIeH MaTeMAaTHUECKON MOAENH JIJIsl ONUCAHUS
U HCCIICIOBAaHMS Pa3HOOOPA3HBIX INPOLIECCOB M SBICHUI B mpupone u odmectBe. M3yuenue
Marepuajia CIIOCOOCTBYET pa3BUTHIO y OOYYAIOUIMXCS YMEHHUS HCIIOJIb30BaTh pa3IHYHbIC
BBIPA3UTEIIbHBIC CPEJICTBA SI3bIKA MATEMAaTUKHU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHT BKJIaJ] B (DOPMHPOBAHHE TIPEJCTABICHUN O POJIM MATEMATUKH B PA3BUTHH [IUBHIN3AIIUU
U KYJIBTYPBI.

CornacHo yuyeOHOMYy IuUTaHy B 7-9 Kiaccax u3ydaeTcss Y4eOHBI Kypc «Anredpay,
KOTOPBII BKIIFOYAET CIEAYIONIMNE OCHOBHBIC pa3felibl cojepxkaHus: «Yucina M BBIYUCICHUS,
«AnreOpandeckue BEIpAKEHUD», « Y paBHCHUS U HEPABEHCTBAY, « DyHKIIHNY.

Ha u3yuenne yuebHoro Kypca «Anredpa» orBoautcs 306 wacos: B 7 kimacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 gaca (3 yaca B Henenmo), B 9 kimacce — 102 ygaca (3 gaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Yucia 1 BLIYMCICHHUA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (GopMbl 3amucu Apoleilt K
npyroi. IloHsTHE paMOHaIBHOTO YMCIIA, 3allMCh, CPABHEHUE, YIIOPSI0UMBAHUE PALIMOHAIBHBIX
yrcen. ApudmMernueckue IEHCTBUS ¢ PallMOHAIbHBIMU YKcIaMU. Pemenue 3anad u3 peaabHON
IPAaKTUKU Ha 4acTHu, Ha ApoOHu.

CremneHp ¢ HaTypaJIbHbIM IOKa3aTeJIEM: ONpEIENICHUE, IPeoOpa3oBaHuE BBIPAXKEHUN Ha
OCHOBE OTIpE/ICIICHNUs, 3aIICh 0OIBIINX Yrcel. [IpoeHTsl, 3anich MPOIEHTOB B BUJE IpOOH U
JIpoOu B BHJIE NPOLIEHTOB. TpHU OCHOBHBIE 33Jaud Ha MPOLIEHTHI, PELICHNE 3aJau U3 pealbHOU
IIPAKTHKU.

[TpyuMeHeHre TPU3HAKOB JI€IMMOCTH, Pa3I0KEHNE HA MHOXKUTEIN HATyPaJIbHBIX YHCEN.

PeanbHbIC 3aBUCUMOCTH, B TOM YHCIIE IPSMasi 1 00paTHast IPOIOPLHUOHATIBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYECHUE BBIPAKEHUS C NEepeMEeHHOW. JlomycTumble 3HaYeHUs
nepeMeHHbIX. [IpencraBieHne 3aBHCUMOCTH MEXAY BeIMYMHAMH B BHIE (HOPMYJIBL
Brrancnenus o ¢popmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKEHHN, TOXXKIECTBEHHO PAaBHBIC
BBIpa)KEHUS, MPaBUIa NIPeoOpa30oBaHus CyMM M NPOU3BEIEHHM, MpaBuia PACKPBITUS CKOOOK U
NpPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENIEHU C HATYpaJIbHBIM I1OKa3aTeJIeM.

OpHowienbl 1 MHorouwieHbl. CteneHb MHorouieHa. Clio)keHue, BbIUNTaHUE, YMHOKEHHE
MHOro4eHOB. DOopMysbl COKpAIIEHHOTO YMHOMKEHUS: KBaJpaT CyMMBl M KBaJpaT Pa3HOCTH.
dopmysia pa3HOCTH KBagpaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHus U HepaBeHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHMs, IIpaBUia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTh
YPaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelieHne JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHMH MO YCIIOBUIO 3agaud. Perienue
TEKCTOBBIX 3aJ]au C TTOMOIIIbIO YPaBHEHH.

JluneliHOe ypaBHEHHE C JBYMs MEpeMEHHBIMH M ero rpaduk. Cucrema JAByX JUHEHHBIX
yYpaBHEHHI ¢ JBYMs MEpeMeHHbIMH. PelieHue cucteM ypaBHEHHH CIOCOOOM IOACTAHOBKH.
[Tpumepsl pelieHns: TEKCTOBBIX 3aau C IOMOIIBIO CUCTEM YpaBHEHUH.

DOyHKIUHA

Koopaunara Toukn Ha mnpsmol. UucioBele NpOMEXYTKH. PaccrosHue Mexay AByMs
TOYKaMHU KOOPJAMHATHOU IIPSMOM.

[MpsmoyronbHast cuctema koopamHaT, ocu OX m Oy. AOcmucca W opauHATAa TOYKH Ha
KOOpAMHATHOM IuiockocTH. [lpumepsl rpadukoB, 3amaHHbIX (Gopmynamu. UrteHue rpapukon
peanbHbIX 3aBucuMocTed. [lonstue ¢ynkmun. I'padux ¢ynkumu. CpoiictBa  (QyHKIHIA.
JluneitHas Qpynkuys, e€ rpaduk. I'paduk Gynkmmu y = |X|. ['paduueckoe pemieHne JTUHEHHBIX
YpPaBHEHUU U CUCTEM JIMHEHHBIX YPABHECHHI.

8 KJIACC

Yucya 1 BLIYUCIECHHUS



KBagparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHandbHOM dYHcie. JlecaTuunbie
npuOJIMKEHUST UPPALMOHANBHBIX unces. CBoicTBa apu(METHUECKUX KBaJPAaTHBIX KOPHEH M UX
OpUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAKEHHH M BBIYUCICHUSIM. JleHCTBUTEIbHBIE
qucia.

Crenensb ¢ 11eIbIM NOKa3atTeneM 1 e€ cBoiicTBa. CTaHAapTHas 3alUCh YKCTIA.

Auredpanyeckue BbIpaKeHHUs

KBaaparHbIi TpEXWICH, Pa3I0KEHUE KBaPATHOIO TPEXWICHA HA MHOKHUTEIIHN.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anreOpanmyeckod npobu. CroxkeHue,
BbIUUTAHUE, YMHOXKEHUE, JIeJeHNe aiaredpanydeckux ApoOeil. PanroHanbHble BBIpaXKEHUS M UX
peoOpazoBaHueE.

YpaBHeHusI U HepaBeHCTBA

KBagpatHoe ypaBHeHue, ¢opMyia KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemienne ypaBHEHUH, CBOAALIMXCS K JMHEWHBIM W KBaJapaTHeIM. Ilpocreiimue apoOHO-
palOHAJIbHbIE YPAaBHEHUS.

['paduueckass uHTEpIIpeTasl YPaBHEHUH C ABYMSI MEPEMEHHBIMH M CHUCTEM JHHEWHBIX
yYpaBHEHHH C ABYMs nepeMeHHbIMU. [IpuMepbl pelieHus CUCTeM HEIMHEWHBIX YpaBHEHHH C
JBYMsl IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 33129 AJIreOpandecKiuM CIIocCOOOM.

YucnoBble HEpaBEHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOcunbHOCTE HepaBeHCTB. JIMHelHble HepaBeHCTBA € OAHON mepeMeHHOH. Cucrtembl
JUHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOI.

DOyHKIUHA

[Tonstue gynkuuu. OGnacTe oNpeaeseHnus U MHOXKECTBO 3HaueHul (yHkiuu. CrnocoOsl
3aanus QyHKIUH.

I'padux Qynkuun. UYrenue cpoictB ¢(yHkiuu no e€ rpaduxy. Ilpumepsl rpapukon
GyHKIUI, OTpa)karoUINX peaJbHble MPOLECCHI.

OyHKIMHY, ONUCHIBAIOIINAE MPSIMYI0 M OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, HX
rpaduku. Oyrkipn y = X2, Y = X3, y = VX, y=|x|. ['padutueckoe pemreHue ypaBHEHNH i CHCTEM
YPaBHEHUM.

9 KJIACC

Yucjia v BLIYMCIEHUS

PannonanbHble Yncna, upparoHaIbHbIe YUClia, KOHEYHbIE U OECKOHEUHBIE JECATUYHBIC
npobu. MHOXECTBO JeHCTBUTENBHBIX YHCEN, ICHCTBUTENbHBIE YHCIA KaKk OECKOHEUYHBIC
JIecATUYHbIe  npobu. B3auMHO  OAHO3HAYHOE  COOTBETCTBHME  MEXKIY  MHOXKECTBOM
JIEUCTBUTENbHBIX YUCET U KOOPAMHATHON MPSIMOIA.

CpaBHeHUE JEHCTBUTENBHBIX YHUCEN, apupMETHUYECKHE NCUCTBUSA C JACHCTBUTEIHHBIMU
YHUCIIAMH.

Pa3mepsl 00BEKTOB OKpYXAloOIIEr0o MHpa, JIMUTEIBHOCTH MPOLIECCOB B OKPYKAIOIIEM
MHUpe.

[TpubmmkE€HHOE 3HAUEHUE BEIMYMHBI, TOYHOCTh NpUOMmKeHUs. OKpyrieHHEe 4YHCell.
IIpuknaka v OLEHKA pe3yJIbTaTOB BHIYUCIICHU.

YpaBHeHUsI 1 HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHEeHUH, CBOAAIINXCS K TUHEUHBIM.



KBagpatHoe ypaBHeHue. Pemienue ypaBHEHHM, CBOIAIIMXCA K  KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHuss ypaBHEHHW TpPETbeW M 4YETBEPTOM CTENECHEH
Pa3I0KEHUEM Ha MHOKHUTEIIN.

Pemienne  npoOHO-pallMOHANBHBIX  ypaBHEHUH.  PelneHme — TEKCTOBBIX  3aaay
areOpanyeckuM METOOM.

VYpaBHeHUE C ABYMsl NEpeMEHHBIMH U ero rpaduk. Pemenue cuctem ABYyX JIMHEHHBIX
YpPaBHEHUN C IByMs IIEpEMEHHbIMU. PellleHne cHucTeM JBYX ypaBHEHHUH, OJHO U3 KOTOPBIX
JUHENHoe, a Jpyroe — BTOpOH cTeneHu. I'paduueckas MHTepHpeTanus CUCTEMbl YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3324 aJIreOpanyecKiuM CocoOoM.

YucnoBsle HEPABEHCTBA U X CBOMCTBA.

Penienue JIMHEHHBIX HEPABEHCTB C OJHOW IEpeMEHHOW. PelleHne cucreM JIMHEMHBIX
HEpaBeHCTB C OJHOW mnepemeHHO. KBaapaTHble HepaBeHcTBa. ['padumueckas uHTeprperanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIBYMsI [IEPEMECHHBIMH.

DOyHKUUHA

KBangpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapaboma, KOOpAMHATHI BEPLIMHbI
napaboIIbl, 0Cb CAMMETPHH M1apadoJIbl.

I'paduxn dyskmmit: Y = kx, y = kx + b, y = k/ix, y = x3, y = VX, y = [X| 1 ux cBoiicTsa.

Yucii0BbIe NOCIE10BATEILHOCTH M NIPOrPECCUH

[TonsiTe 4MCIOBOM MOCIENOBATEIIBHOCTH. 3aJaHUE MOCIIENOBATEIbHOCTH PEKYPPEHTHOU
bopmyoit u popmysoi N-ro uieHa.

Apudpmernueckass U reomerpuueckas — nporpeccur.  ®dopmynsl N-ro  4jieHa
apuQMeTUYECKO U TeOMETPUUECKON MPOTPECCHii, CyMMBbI IIEPBHIX N UJICHOB.

N300pakeHre 41wieHOB apu(METHUECKOW M TeOMETPUYECKOM MpOorpeccuié TOUKaMu Ha
KOOpPJAMHATHOM INIOCKOCTU. JINHENHBIN U 9KCIIOHEHIMAIBbHBINA POCT. CII0KHbBIE IPOLICHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHoCTHBIE Ppe3yabTaThl OCBOCHHUS MPOTrpaMMbl ydeOHOro Kypca «Anredpar
XapaKTEPU3YIOTCS:

1) narpuoTn4yeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpeca K MPOLUIOMY W HACTOAIIEMY POCCHUMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHUMCKMX MAaTEMAaTUKOB H POCCHUUCKOU
MaTEeMaTUYECKOU MIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTHXKEHUN B IPYTUX HAyKaX W MPUKIIATHBIX
chepax;

2) rpaaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWMHA W peaM3alliid €ro Ipas.,
MPEJICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHHS PA3IUIHBIX CTPYKTYP,
SBIICHUH, MPOLIETYp TPaXKIAHCKOro oOIIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITHYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUUYECKUM NPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUUECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyAoBO€E BOCIMTAHUE:

YCTAaHOBKOM Ha AaKTMBHOE YYaCTUE€ B PEIICHUM NPAKTUYECKUX 3aJa4 MaTEeMaTHYECKOM
HAIPaBIEHHOCTH, OCO3HAHMEM BaXKHOCTU MATEMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HM JIJIS1 YCTICIIHON MPOo(eCCUOHATBHOM IEATEbHOCTH M PAa3BUTHEM HEOOXOIUMBIX YMEHHM,
OCO3HAaHHBIM BBIOOPDOM M TIOCTPOCHHUEM HWHIUBHUAYAJbHON TpPaeKTOpUU OOpa3oBaHus U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CITOCOOHOCTBIO K HSMOILMOHATBHOMY M JCTETHYECKOMY BOCHPHITHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHM, PACCYKICHUM, YMEHUIO BUICTh MAaTEMAaTHUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIINEN B NEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUSA YEJIOBEKa, NPHUPOABI M 0OIIecTBa, MOHUMaHUEM
MaTeMaTUYeCKON HayKH Kak c(epbl UYelIOBEYECKOW MNeATeIbHOCTH, JTaloB €€ pPa3BUTHUS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MaTEMaTUYECKOM
KyJbTypOH KaK CpEICTBOM TIO3HAHUSI MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
HCCIIEIOBATEIIbCKON NEATEIIbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (opMHpOBaHMe  KYJbTYPbl  310POBbS M
3MOLMOHAJIBHOIO 0JIArONOJIYYH s :

TOTOBHOCTBIO TPHUMEHATh MaTEMaTHYECKHE 3HAaHHWS B HWHTEPECaX CBOETO 3/J0POBBS,
BEJICHUS 37J0POBOTO 00pasa >KM3HU (30pOBOE MHUTAHHE, COATAHCHPOBAHHBIM PEKUM 3aHSATUN U
OTIIbIXa, peryispHas Qu3udeckas aKTHUBHOCTh), CHOPMUPOBAHHOCTHIO HaBBIKA pedIIeKcuw,
MpU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAKOTO K€ MpaBa JIPYroro 4eiIoBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpUEHTAIMEeH Ha MPUMEHEHWE MaTEeMaTUYECKHX 3HAHWM JJIS pelieHus 3ajad B 00JacTh
COXPAHHOCTH OKpY>Karolleil cpeibl, MIAHUPOBAHUSA IOCTYIKOB M OLEHKH HMX BO3MOXKHBIX
MOCNEACTBUIA ISl OKPY>KAIOLIEH Cpeibl, 0CO3HAHUEM TI00ANTBHOTO XapaKTepa SKOJIOTHUYECKHX
po0JIeM U IyTeH UX PEIICHHS;

8) ajanTanus K MI3MEHAIOUUMCS YCJI0BUAM COLMATBHOH M IPUPOJAHOM Cpeabl:



TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHSAX HEONPEICIEHHOCTH, MOBBIIIEHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTU 4€pe3 IMPAKTUYECKYIO IEATEIBHOCTh, B TOM YKCIIE YMEHUE YUUTHCS y IPYTUX
Jro/iel, MpuoOpeTaTh B COBMECTHON JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3
OIbITA IPYTHX;

HE00X0MMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHWH, B TOM uucie (GopMyIUpOBaTh UICH,
MOHATHS, THIIOTE3bl 00 OOBEKTaxX M SBICHHUAX, B TOM UYHUCIIE paHEe HEH3BECTHBIX, OCO3HABATh
ne(UIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CUTYallMl0, BOCIHPUHUMATh CTPECCOBYIO
CUTYallMI0 KakK BbI30B, TPeOyrOIUH KOHTPMEp, KOPPEKTHPOBATh INMPUHUMAEMbIE PEIIECHUS U
neicTBus, GOpPMYIHPOBATH U OLIEHUBATH PUCKH U TOCIEACTBUSA, (JOPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHbIE YHMBepPcaJIbHbIe YUeOHbIe 1eliCTBUS

Ba3oBble Jlornueckne A1eHCTBUS:

® BBIBIATH M XapaKTEPU30BaTh CYIIECTBEHHbIC NMPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIICHUN MEXIy MOHATHIMH, (HOPMYIUPOBATH OMPEICICHUS MOHSITUH,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCH(PHUKAIUU, OCHOBAHUS AJI1 00OOIICHHUS
Y CpaBHEHUS, KPUTEPUHU ITPOBOIMMOI0 aHAJIN3A;

® BOCIPHUHHMATH, (HOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPIUTCIIHHBIC H
OTpUIATEIIbHBIC, AMHUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

® BBIABJISTH MaTEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U ¥ IIPOTUBOPEYHS B (DaKTax,
JTAHHBIX, HAOMIOJACHHUSIX W YTBEPKICHHSX, MpelaraTh KPUTEPHUU JUISI BBISBICHUS
3aKOHOMEPHOCTEH M IIPOTUBOPEUHIA,

® JlefaTh BBIBOJIBI C HMCIOJH30BAHHEM 3aKOHOB JIOTUKH, JACTYKTHUBHBIX U WHAYKTHBHBIX
YMO3aKIIOYeHH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

e pa30dupaTh JOKa3aTeNbCTBA MaTEeMaTHUYECKHX YTBEpKJIEHUH (TmpsMble U OT
MIPOTUBHOTO), MPOBOJIUTH CaMOCTOSATEILHO HECJI0KHEIS JI0Ka3aTelIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTpAWBATh apPryMEHTAIMIO, TPUBOJHWTH IMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS;

e BBIOMpaTh CcrocoO perieHuss y4eOHOH 3amaud (CpaBHHUBATh HECKOJIBKO BAapHUaHTOB
petieHus1, BIOMpaTh HanbOoIee MOIXOMAIIUNA ¢ YIETOM CaMOCTOSITEIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3oBble ucciaenoBaTebCKHe JeiiCTBHS

® JCIOJIb30BaTh  BOIPOCHI  KAaK  HWCCIEAOBATEIIbCKUW  WMHCTPYMEHT  TO3HAHUA,
dbopMynupoBaTh BOITPOCHI, ¢bukcupyromme MPOTUBOPEYHE, npoliemy,
CaMOCTOSITENIbHO yCTaHABIWBAaTh KCKOMOE U JaHHOE, (OpMUpPOBATH THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

® [POBOJUTH MO CAMOCTOSTEIbHO COCTaBIICHHOMY IUIaHY HECJIOKHBIM SKCIIEPUMEHT,
HEOOJIBIIIOE HCCIICIOBAHUE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOTo
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXy COOOM;

® CaMOCTOSATENbHO (HOpMyIHpOBaTh OOOOIIEHHS W BBIBOJIBI IO  pe3yjbTaTaMm
MPOBEEHHOTO HAOTIOJCHMS, UCCIEAOBaHUS, OIEHUBATh JOCTOBEPHOCTH MOTYyUYEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHMIA;

® TIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIIBUTATH MPEAOJIONKEHUS
0 €r0 Pa3BUTHUU B HOBBIX YCIIOBHSX.



Pa6ora ¢ undopmanmeii:

BBISIBIISITH HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMH, AAHHBIX, HEOOXOAMMBIX
JUISl peLLIeHUs 3a1a4H;

BBIOMpATh, aHAJTU3UPOBATh, CHCTEMATU3MPOBATh W HMHTEPIPETUPOBATH MH(POPMALIUIO
Pa3INYHBIX BUAOB U (POPM NPEICTABICHHUS;

BBIOMpATh (hOpMy MpeaCcCTaBICHUS MHOOPMAIIMH U WILTIOCTPUPOBATH pelIaeMble 3aauu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHUBATh HAAEKHOCTh MH(POPMAIIUH 110 KPUTEPUSAM, MPEATIOKESHHBIM YUUTEIIEM WIN
c(OpMYIHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUA:

BOCHPUHHUMATh U (pOPMYIHPOBATH CYXKJICHHS B COOTBETCTBUU C YCIOBHSAMH U LEIIMHU
oOIeHHs, SICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOYKY 3pPEHHS B YCTHBIX M
NMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 10 XOJy PELICHUs 3a/1a4i, KOMMEHTUPOBATh
MOJTyYCHHBIH Pe3ysbTaT;

B X0/1¢ 00CYKJICHHUS 33aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKJaeMON TeMbI, TPOOIEMBI,
pemaeMoi  3aJayd, BBICKAa3blBaTh WJEW, HAICJIEHHbIE Ha TIOHCK pEIIeHHUs,
COIIOCTABJISITh CBOM CYXKACHUS C CYXKICHHSIMH JPYTUX YYAaCTHHUKOB JIMAJIOTa,
0OHapyXMBaTh pa3In4YKe U CXOJCTBO IO3UIMH, B KOPPEKTHOH Gopme hopMyInpoBaTh
pa3HOIIIACHsl, CBOM BO3PAKECHUS;

NPECTaBIATh PE3yIbTaThl PEIICHHS 3a/1a4H, YKCIIEPUMEHTA, HCCIIEOBAHUS, TIPOCKTA,
CaMOCTOSITENIFHO BBIOMPATh (popMaT BBICTYIUICHHSI ¢ YYETOM 3ajad NPE3CHTALUU U
0COOEHHOCTEHN ayAUTOPHH;

NOHMMAaTh M HCIOJIB30BaTh MPEUMYINECTBA KOMAHIHOW W WHIUBHIYalTbHOW PabOTHI
IPY PEUICHNU YYeOHBIX MATEMAaTHUECKUX 3a/1a4;

INPUHUMATD 11€JIb COBMECTHOM JeSIT€IbHOCTH, UIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paboThl, pacHpenenaTts BuAbl paboT, JOrOBapUBaTHCS, OOCYKIATh MPOLIECC |
pe3yabTaT paboThl, 0000IATh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TIpyNmoBbIX (opmax paboTbl (0OcyxaeHHus, OOMEH MHEHUSIMH,
MO3TOBBI€ IITYPMBl U JIPYTHE), BBIIOJIHATH CBOK YacTh pabOThI M KOOPAMHHUPOBATH
CBOHU JICWCTBUS C IPYTMMH WIEHAMH KOMaH/bI, OLIEHUBAaTh KaueCTBO CBOETrO BKJaJa B
OO TPOIYKT MO KPUTEPHUSIM, CHOPMYITHMPOBAHHBIM YUYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHBIE YHUBEpPCAJIbHbIE y4eOHbIE T1eiiCTBHSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH, aJIrOPUTM pELIeHHs 3ajaud (MM €ro 4acTb),
BBIOMpPATh CHOCcO0 pemeHus: ¢ yd€TOM HMEIOUIMXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOM MH(OpMaIuu.

CﬂMOKOHTpOJ’Ib, IMOLMOHANbHBbII HHTEJJIEKT:

BJAJIETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yibTaTra pelieHus
MaTeMaTU4YeCKOU 3a/1auu;

IPEABUACTh TPYIAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIpU PELICHUH 3aa4d, BHOCUTH
KOPPEKTHBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HAMJECHHBIX OLIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa JAEITEIBHOCTH NOCTABICHHON LENHN U YCIOBUAM,
OOBSACHATh MPHUYMHBI JOCTH)KEHUS WM HEIOCTHKEHMS IIeJId, HaXOIUTh OILIUOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY ONBITY.



INPEAMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 7 kJacce oOydarOUIMiics MOIYYUT CIEIYIOIIUE MPEAMETHBIC
pE3yJIbTaThI:

Yucia 1 BLIYMCICHHUA

BrImonHATh, couyeras yCTHbIE M THCbMEHHBbIE NPUEMBI, apu(MeTHUecKue ACUCTBUS C
palMOHAIbHBIMU YHCIIAMHU.

HaxonuTh 3HaueHMs YMCIOBBIX BBIPAKEHWH, MPUMEHATH Pa3HOOOpA3HbIE CIOCOOBI U
OpuéMbl  BBIUUCIEHUS 3HAYEHUM JPOOHBIX BBIPAKEHWH, COIEpKALIMX OOBIKHOBEHHbIE U
JeCATUYHBIE TPOOH.

[Tepexoauts OT 0qHON (HOPMBI 3amHCH YKMced K Ipyroil (mpeoOpa3oBbIBaTh AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYI B JECATHYHYIO, B UYAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YIIOPSIOYMBATH PallMOHAIbHbBIE YHCIA.

OxpyriasTh yncia.

BBINOMHATE NPUKUAKY U OLIEHKY pe3ysbTaTa BBIYMCIEHUM, OLIEHKY 3HAYEHUN YUCIIOBBIX
BBIPAKCHUI. BBINIOIHATE NEHCTBUS CO CTENEHSAMU C HATYPaJIbHBIMU [TOKA3aTEISIMH.

IIpuMeHATh NpU3HAKK JEIUMOCTH, Pa3I0KEHUE HA MHOKUTEIN HATYPAJIbHbIX YUCEIL.

Pemlate npakTUKO-OPHMEHTHPOBAHHBIE 3aJa4d, CBSA3aHHBIE C OTHOIICHUEM BEJIMYMH,
IIPONOPLUOHAIIBHOCTBIO BEIMYUH, IPOLEHTAMH, MHTEPIIPETUPOBATH PE3YJIBTATH] PEIICHUs 3aaa4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTpUBAEMbIX O0OBEKTOB.

Auredpanyeckue BbIpasKeHUs

Hcnonp3oBath anredOpanyecKyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Ipoliecce
OCBOCHMS yUeOHOT0 MaTepuania.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUN MIPU 33aHHBIX 3HAUEHHUSX IIEPEMEHHBIX.

BrinonHATe npeobpa3oBaHus 1EI0r0 BhIPaXEHUs] B MHOTOWIEH MPHUBEIEHUEM MOJA00HBIX
CJIaraeéMbIX, paCKpbhITHEM CKOOOK.

BBINONMHATE YMHOXKEHHE OJHOYICHA HAa MHOIOYWIEH M MHOIOWIEHAa HAa MHOTOYJIEH,
OPUMEHATH (HOPMYJIIBI KBaJpaTa CyMMBI M KBaJlpaTa pa3HOCTH.

Ocy1ecTBISITh Pa3jIoKEHHE MHOTOWIEHOB HA MHOKUTEIM C NOMOIIbIO BBIHECEHUS 3a
CKOOKHM OOIIero MHOXHUTEJS, IPYNIUPOBKU CIaraeMblX, IPUMEHEHUs (POpPMyJ COKpalIEHHOIO
YMHOKCHHUS.

[TpuMeHsaTh mnpeoOpazoBaHMsl MHOTOYICHOB Ui pPELICHWs pa3iMyHbIX 33734 U3
MaTE€MaTHKH, CMEXXHBIX IIPEIMETOB, U3 PEaIbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHN ¢ HAaTypalbHBIMHU MOKa3aTeNsIMU JJi1 TPeoOpa3oBaHUs
BBIPAKECHUI.

YpaBHeHHUs M HEPABEHCTBA

PemaTte nuHEHHbIE ypaBHEHMS C OJHOW INEPEMEHHOM, IPUMEHSs IMpaBHiIa MEepexoja OT
HCXOJTHOTO YpaBHEHUs K pPaBHOCWIBHOMY eMy. lIpoBepsATh, sABISIETCS JIM YUCIO KOpPHEM
YPaBHEHHSI.

[TpumeHsTH rpaduyeckre METO/IbI PH PEIICHUH JIMHEHHBIX YPaBHEHUH U UX CUCTEM.

[TonGupath mpUMepsI Map YKcen, ABISIOMUXCS PEIIeHUEM JUHEHHOTO YpaBHEHUS C IBYyMs
MIEPEMEHHBIMH.

Crpouth B KOOpPAMHATHOM IIJIOCKOCTH TpauK JUHEHHOrO YypaBHEHHS C JBYMS
NePEMEHHBIMH, TIOJIB3YsICh TPapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUSI.

PemaTte cucteMbl NBYX JIMHEMHBIX YpaBHEHUH C JBYyMsS INEPEMEHHBIMH, B TOM YHCIE
rpaduyecku.



CocTaBisiTh W pemaTh JMHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX YpaBHEHHU IO
YCIIOBUIO 3a/lady¥, WHTEPIPETHPOBATH B COOTBETCTBHHM C KOHTEKCTOM 3a/1aydl TOJTYYSHHBIN
pe3yJsbTar.

DOyHKIUHA

N300pakaTh Ha KOOPIMHATHOW TPSAMOW TOYKH, COOTBETCTBYIOIIHME 3aJlaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, WHTEPBAJIbI, 3alKCHIBATh YHUCJIOBBIE TMPOMEKYTKH Ha
anreOpanvdecKoM s3bIKE.

OTMmeyarh B KOOPIWHATHOW TUIOCKOCTH TOYKM [0 3aJlaHHBIM KOOpAHMHATaM, CTPOUTH
rpaduku TMHEWHBIX QyHKIUNA. CTpouTh Tpaduk GyHKIHH Y = |X|.

OnuceiBaTh ¢ MOMOIIBIO (DYHKIMHA W3BECTHBIC 3aBHUCHMOCTH MEXKIY BEIHMYMHAMU:
CKOPOCTh, BpEMsi, PacCTOSIHHE, IIeHa, KOJIMYECTBO, CTOMMOCTH, MPOU3BOJIUTEIBHOCTh, BpEMS,
00BbEM paboTHI.

HaxonuTh 3HaueHue QyHKIIMU IO 3HAYCHUIO €€ apryMeHTa.

[Tormmate rpaduyeckuii crmoco0d MPEACTABICHUS W aHAW3a WHGOpPMAIIUU, U3BJICKATh U
UHTEPIPETHPOBATH HHPOPMAIIHIO U3 TPAPUKOB PEaThbHBIX MPOIIECCOB M 3aBUCUMOCTEH.

K koniy oOyuenus B 8 kJacce oOyuaroumuiics MOJMYYUT CIEIyIOIIUE MpeAMETHbIC
pe3ybTaThI:

Yucia ¥ BbIYMCICHHSA

Hcnonp30BaTh HayallbHBIE NPEICTABICHUS O MHOXXECTBE EHCTBUTENBHBIX YHCEN IS
CpaBHEHMsI, OKpPYIJICHHUS M BBIYUCICHHH, M300pa)kaTh AEHCTBHUTEIbHbIC 4YHMCIAa TOYKAMH Ha
KOOPJIMHATHOU IIPSIMOM.

[TpumeHsATh TOHSATHE apU(PMETHYECKOTO KBAaJPATHOTO KOPHS, HAXOIUTh KBaJpaTHBIE
KOPHH, UCHOJIb3YsI TPU HEOOXOAUMOCTH KAJIbKYJISITOP, BHIIOJIHATH IPE0Opa30BaHusl BbIpaKEHHH,
coJlepKalluX KBaJpaTHbIE KOPHHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3anmucu OOJIBIIUX M MaJlbIX YHCEN C IMOMOIIbIO JIECATUYHBIX Jpo0eill u
crenene uucina 10.

AuredpanyecKkne BbIPaKeHUS

[IpuMeHATh TOHATHE CTENEHUW C IeNbIM T0Ka3aTeleM, BBIIOJIHATH HpeoOpa3oBaHUs
BBIPAKEHMI, COAEPIKALUX CTEIIEHH C LIEJIBIM ITOKA3aTeIIEM.

BBINONHATE TOXAECTBEHHbIE MPEOOpPa30BaHUS PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
npaBuiI JEMCTBUN HAaJl MHOTOYJIEHAMH M alredpanyecKuMu JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIECH HA MHOKUTEINH.

[IpumensiTh mpeoOpa3oBaHUsl BBIPAKEHUW s pEIIeHUs Ppa3JIMyHbIX 3a]ad U3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU MPAKTHKU.

YpaBHeHHUs M HEPABEHCTBA

Pemars nuHeEiHbIE, KBapaTHbIE YPAaBHEHUS U PALIMOHAJIBHBIE YPABHEHUS, CBOIAIIMECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IBYMS IEPEMEHHBIMH.

IIpoBOINTH MPOCTENIINE UCCIENOBAHNS YPABHEHU U CUCTEM YPAaBHEHHI, B TOM UYHUCIE C
OpUMEHEHHEeM TIpadUuecKuX TpeAcTaBleHuil (yCTaHaBIMBAaTh, MMEET JIM YpaBHEHHE WIH
CUCTEMA YPaBHEHMH PEILIEHUs, €CIIU UMEET, TO CKOJIBKO, U ITPOYEE).

[lepexonuTh OT cioBecHOW (OPMYIHPOBKM 3adauu K €€ anredpandeckol Mojeiau ¢
MOMOIIbIO COCTABJIEHUS YPAaBHEHMsI WJIM CHCTEMbl YpaBHEHHWIl, HWHTEpPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4¥l MOJYUYEHHBINA PE3YJIbTaT.

ITpyMeHsTH CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPAaBHEHUS, OLICHKH, PEILIATh JIMHEHHBIE
HEPAaBEHCTBA C OJIHOM NEpeMEHHOM U HUX CHCTEMbI, JaBaThb TI'paUUYECKyl0 HIUIIOCTPAIUIO
MHO’KECTBA pELICHNI HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA



[loHuMaTh ¥  HCIOAB30BaTh (DYHKIIMOHATBHBIC TOHATHS H  SA3bIK  (TEPMHUHBI,
CHMBOJIMYECKHE O0O3HAYCHHSI), ONPEAC/ATh 3HAYCHHE (QYHKIUU MO 3HAYCHHIO apTyMEHTa,
OTIpeNIeNATh CBOMCTBA (PYHKLUH 110 €€ TpaduKy.

Ctpouts rpaduKu 1eMeHTapHBIX QYHKIIUI BUIA:

y = ki, y = x2, y = X3y = |x|, Y = VX, OnuCBIBaTh CBOMCTBA YHCIOBON (PYHKIMHK 110 €&

rpaduky.

K koumy oOyuenuss B 9 kJacce oOydaromuiics MOMYYHUT CJEIYIOIIUE NPEIMETHBIC
pE3yJIbTaThI:

Yuciia 1 BBIYMCJICHUSA

CpaBHUBATh U YIIOPSAI0UYMBATH PAllMOHAIBHbBIE U HPPALIMOHAJIbHBIE YUCIIA.

Bremonsate apudmernueckue ASHCTBHUS C pallMOHAIBHBIMUA YHCIAMH, COYETasi yCTHBIE U
IIMCbMEHHBIEC IPUEMBI, BBIIIOJIHATH BBIYUCIICHUS ¢ UPPALMOHATIbHBIMU YHCIIAMH.

Haxonutb 3HaueHUsl CTENEHEN C LIEJIbIMU MTOKA3aTeIsIMU U KOPHEW, BBIYUCIIATH 3HAUYEHUS
YHCJIOBBIX BBIPAKEHUM.

OkpyrisaTh AEUCTBUTEIbHBIE YHCIIA, BBINOJIHATH NPUKUAKY pe3yibTaTa BbIYHUCICHHM,
OLICHKY YMCJIOBBIX BBIPa)KEHUH.

YpaBHeHUs] M HEPABEHCTBA

Pemwlate nuHENHBIE M KBaApAaTHBIC YPAaBHEHMS, YPAaBHEHHs, CBOJALIMECS K HUM,
npocTelme APoOHO-PAMOHATBHBIC YPaBHEHHUS.

Pemarb cucTemsl IByX JIMHEWHBIX YPaBHEHMM C JBYMs IEPEMEHHBIMU U CUCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SBJIACTCS JTMHEUHBIM.

Pemate TekcToBbIe 3amaum  anreOpanyecKMM CHOcOOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHUS UM CUCTEMBI IBYX YPABHEHHM C IBYMs IEPEMEHHBIMU.

IIpoBOANTH MPOCTENIINE UCCIENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B TOM YHCIIE C
OpUMEHeHHeM TIpadUUecKuX TMpeACTaBIeHU (ycTaHaBIMBaTh, MUMEET JHM YPaBHEHUE WU
CHUCTEMA YPaBHEHMH PEILIECHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemats nuHeliHBIE HEpaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, H300pa)kaThb peELICHHE
HEPaBEHCTB HA YUCJIOBOW NPSMOM, 3alMCBIBATH PEHIEHUE C TOMOLIBI0 CHMBOJIOB.

Pemate cuUCTEMBl JIMHEMHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKIIIOYAIOIIUE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIlIeHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOI,
3alUCHIBATh PEIICHHE C TOMOIIBI CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPH PELICHUH PA3IMYHBIX 3a/1a4.

DOyHKIUHA

Pacrnio3HaBaTh (pyHKIUM H3y4eHHBIX BUJIOB. [Toka3bIBaTh CXeMaTHUYECKH PACIIONOKEHHE Ha

KOODPJIMHATHO# TI0CKOCTH TpadukoB GpyHkimi Buga: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
c,y=x3,y =X,y = [x|, B 3aBHCHMOCTH OT 3HauYeHHiT K03(HIIEHTOB, OIICHBATE CBOICTBA
(byHKUIHH.

Crpouth M M300pakaTh CXeMaTHYECKU TpaUKH KBaIpPaTUUHBIX (DYHKIUI, OMUCHIBATH
CBOICTBa KBaJIpaTUUHBIX (PYHKINN MO UX rpaduKam.

Pacno3snaBaTh  KBajgpaTuyHyro (QyHKIHIO 10  Qopmyjie, TNPUBOAUTH  IPUMEPHI
KBaJPaTUYHBIX QYHKUUH U3 peabHON )KU3HU, PU3UKHU, TEOMETPHUH.

YucnoBble MOCIEI0BATEILHOCTH H IPOrPecCUH

Pacno3naBaTh apu(METHUECKYIO0 U F€OMETPUYECKYIO0 MPOTPECCUM NMPHU PasHBIX crocodax
3aJJaHuS.



BbINONHATE BBIYMCIEHUS C HCHOJIB30BaHHEM (QOpPMYJ N-ro 4YjaeHa apu(MeTHUecKod u
F€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300paxarh 4ieHbI 0CIEI0BATENILHOCTH TOUKaMH Ha KOOPJMHATHOM IJIOCKOCTH.

Pemartp 3agaun, cBA3aHHbBIE C YMCIOBBIMH IOCJIEI0BATEIBHOCTSIMHE, B TOM YHCIE 3a7add
U3 peanbHOM XKU3HU (C UCIOJIb30BAaHUEM KaIbKYJISITOPA, IU(POBBIX TEXHOIOIHA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsmuecTBO 4acoB DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3ae/ioB u Konrtpoan IpakTu (uu¢posbie)
n/n TEM NpPpOorpaMmMmal Bcero HbIE yecKHue 06pa3OBaTeanble
padoThI padoThI pecypchl
Yucna ¥ BEIYHACICHUS. 25 1 Bbubnnorexa [JOK
PanponansHbIe Yncia https://m.edsoo.ru/7f415b90
bubaroreka [TOK
A 27 1
ArCOPAHICCKHE BHPAKCHH https://m.edsoo.ru/7f415b90
VYpaBHeHHs 1 HEpaBEHCTBA 20 1 bubmmorexa [IOK
p P https://m.edsoo.ru/7f415b90
KoopauHats! u rpadukm. 24 1 Bubmmorexa [IOK
OyHKIUU https://m.edsoo.ru/7f415b90
bubnnorexa [JOK
losToperne 1 0000merme 6 ! https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

ITPOI'PAMME

BocnuraTeabHbIH KOMIIOHEHT

Hcnonp3oBanne BOCHUTATEIBHONH BO3MOKHOCTH

COCpKAaHUSI  y4eOHOro MpeAMeTa  MO3BOJHT
c(hopMHUpOBATE:
e  TOOyXICHHUE IIKOJIbHUKOB

coOmoaTh Ha ypOKe OOIIETPHUHSTHIE HOPMBI
NOBE/ICHHs, MNpaBWiIa OOLIEHUS CO CTapIIUMH
(yuurensaMu) M CBEPCTHHKAMHU (ILIKOJBHUKAMHU),
TPUHLUITEL yueOHOU JUCHUILTHHBI u
CaMOOpraHU3aLuH;

e  [pHBJCYCHUE BHUMAHUS MIKOJILHUKOB
K ICHHOCTHOMY acCIeKTy HM3y4aeMBIX Ha YpoKaxX
SIBIICHUH, OpTaHU3aui UX paboTHl ¢ MOIyIaeMOn
Ha ypOKEe COIMaJbHO 3HAYUMOU mH(popMarmen —
VHUIIMAPOBAHUE €€ OOCYXICHHs, BBICKA3BIBAHUS
YYallUMHUCS CBOET0 MHEHHS IO €€ IOBOLY,
BEIPA0OTKH CBOETO K HEll OTHOIIICHYIS,

e  [pUMEHeHHe Ha ypoke
UHTEPaKTUBHBIX  (OpM  pabOThl  yYaluXxcsi:
rpyIHoOBOH paboThl WM PaboOTHI B Mapax, KOTOPbIE
yuam  WKOAbHUKO8  KOMAHOHOU  pabome U
83AUMOO0EUCMBUIO C OpYyUMU OembMU;

e  OpraHu3aIys medera
MOTHBHPOBAaHHBIX M APYAUPOBAaHHBIX YyYaIIUXCs
HaJl MX HEYCNEBAOUIMMHU OJHOKJIACCHUKAMHU,
JIAIOUIEr0 INKOJBHUKAM COLMAIBHO 3HAYMMBIH
OIIBIT COTPY/AHMYECTBA U B3aMMHO ITOMOIIIH.



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KosuuecTBo yacoB DJIeKTPOHHBIE
Ne HaumeHnoBaHue pa3aesioB u Konrpoan IpakTu (uudposbie)
n/n TeM NMPOrpamMMbl Bcero HbIE yeckme o0pa3oBaTe/bHbIE
padoThI padoThI pecypchl
1 Uucna v BHIYUACICHUS. 15 bubanorexa [JOK
KBaznpartusle KopHU https://m.edsoo.ru/7f417af8
5 Uwucna u BeruncieHus. CTeneHb 7 bubnnorexa [JOK
C LIeJIbIM [OKa3aTeneM https://m.edsoo.ru/7f417af8
3 Anrebpardeckue BEIpaKCHUS. 5 1 Bubmmorexa [IOK
KBazaparHusliii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanueckue BEIpaKEHUSI. 15 1 bubanorexa [JOK
Anrebpandeckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHEHUS U HEPaBEHCTBA. 15 1 Bubmmorexa [IOK
KBazparHbie ypaBHEHUsI https://m.edsoo.ru/7f417af8
6 YpaBHEHUS 1 HEPABEHCTBA. 13 bubanorexa [JOK
Cuctembl ypaBHEHUIA https://m.edsoo.ru/7f417af8
7 YpaBHEHUS 1 HEPABEHCTBA. 12 1 bubanorexa [JOK
Hepagencraa https://m.edsoo.ru/7f417af8
Bubmmorexa [IOK
8 DyHKuHH. OCHOBHEIE NOHATHA > https://m.edS(I)_E).ru/7f417af8
Bubmmorexa [IOK
10 HosToperne 1 0boduerHe 6 ! https://m.edscIJ_EJ.ru/Yf417af8
OBIIEE KOJIMYECTBO YACOB I1O 102 5 0

[MPOI'PAMME

BocnuraTeabHbIH KOMIIOHEHT

Hcnonp30oBaHMe BOCHHUTATCILHOM BO3MOXKHOCTH

COiep)KaHUST ~ y4eOHOro MpeAMeTa  MO3BOJHT
c(OpMHUPOBATH:
e  mOoOyXIeHHUe IIKOJIbHUKOB

coOmonaTh Ha YypOKE OOIIECTIPUHATHIE HOPMBI
MOBEACHHS, NpaBWiIa OOIICHHUS CO CTapLINMHU
(yuuremssMu) W CBEPCTHHKAMH (IIKOJEHUKAMH),
TIPUHIINTIBI yueOHOH JVCITUTITHHBI u
CaMOOpPTraHU3aLUH;

e  [pHBJICYCHUE BHUMAHUS MIKOJILHUKOB
K [IEHHOCTHOMY AaCIeKTy HM3Yy4aeMbIX Ha ypOKax
SIBJICHHH, OpraHu3anus ux paboThl C MOJy4aeMoil
Ha ypOKe COLMalbHO 3HAUYMMOl mHpopmanmein —
MHHUIMHPOBAHUE €€ O00CYXKIEHHMs, BHICKA3bIBAHHS
YUYaIUMHUCSI CBOEr0 MHEHHUsI 1O €€ IOBOAY,
BEIpa0OTKHM CBOETO K HEIl OTHOLICHMUS;

®  [pHUMEHEHHe Ha ypoke
WHTEPAaKTUBHEIX ~ (opM  paboOTBl  ydaluxcs:
TpyIHoOBOH paboTh WM paboOTHI B Mapax, KOTOPHIE
yuam  WKOAbHUKO8  KOMAHOHOU  pabome U
83AUMOOEUCMBUIO C OPY2UMU OembMiL;

e  opraHuzauus mederna
MOTHBHPOBAHHBIX M 3PYIMPOBAHHBIX YYalUXCs
HaJl MX HEYCHEeBAIOUIMMH OJHOKIACCHUKAMH,
JIAIOIEro IIKOJIbHUKAaM COLHMAaJbHO 3HAYUMBbI
OTIBIT COTPY/IHHUYECTBA U B3aMMHOM [TOMOIIIH.



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

9 KITACC

KoanuecTBo 4yacoB DJIeKTPOHHbIE BocnurarebHbIH KOMIOHEHT
Ne HaumeHnoBaHue pa3aesioB u Konrpoan IpakTu (uudposbie)
n/n TeM MPOrpaMMBbI Bcero HbIE yecKue o0pa3oBaTebHBIE
padoThI padoThI pecypchl
1 Yrciia ¥ BEIYUCIIEHHS. 9 bubanorexa [JOK Hcnons30BaHue BOCIHUTATEILHONH BO3MOKHOCTH
JleiicTBUTENBHEIC YUCIIa https://m.eds00.ru/7f419d08 | comepkaHus y4eOHOro TpeAMETa  MO3BOJMT
chopMupoBaTh:
YpaBHEHUS U HEPaBEHCTBA. opwHp
5 Voasie ¢ oMo 14 1 Bubmmorexa [IOK e mnoOyxieHue LIKOJILHUKOB
BHEHHS HOI
p B A https://m.eds00.ru/7f419d08 = coOmonaTh Ha YpOKe OOIIENPUHATHIE HOPMBI
LICpEMCHHOH [IOBEJICHNs, INpaBuia OOIIEHUSA €O  CTApPIIUMU
3 VpaBHEHHS U HEPABEHCTBA. 14 1 Bubmmoreka [JOK (y4uTeNsIMU) ¥ CBEPCTHUKAMH (LUKONbHUKAMHM),
CucTeMbl ypaBHEHHI https://m.eds00.ru/7f419d08 = HPMHUMIEL _ y4eGHOM  JMCUMIUIMHBL W
v Ba6 OK CaMOOPTaHU3AIIHH;
4 pPaBHCHUS U HEPABECHCTBA. 16 1 nonroteka LI R [pUBICUCHIE BHUMAHES
Hepasencrtpa https://m.eds00.ru/7f419d08 | | xonprukOB K IIEHHOCTHOMY  A4CIEKTY
bubarorexa [TOK U3yYaeMbIX Ha YPOKAX SIBICHUN, OpraHu3anus ux
5 OyHKIIH 16 1 6 o
https//medsooru/7f419d08 PA0O0ThL C TIIOJYYACMOM HaA VYPOKEC COIMAJILHO
3HAYUMOMN uHQoOpMalMeil — WHULMUPOBAHHUE €€
bubarorexa [JOK
6 YuciioBble IIOCJIEI0BATEILHOCTH 15 1 06CV7KI[eHI/Iﬂ, BBICKA3bIBAHHUS YYAILIUMHUCI CBOCIO
https://m.eds00.ru/7f419d08  yyenus no ee moBojty, BEIPAGOTKH CBOETO K Heid
7 [ToBTOpeHue, 060061EHNE, 18 1 bubnnorexa [JOK OTHOIICHUA,
CHUCTEMATH3ALM 3HAHUH https://m.edso0.ru/7f419d08 ¢  IpPUMCHCHHUC Ha YPOKE
MHTEPAKTUBHBIX  (GopM  paboThl  yyaluxcs:
CPYIIOBOK paboThl WM paboThl B Mapax,
KOTOpBIE y4YaT IKOJIEHUKOB KOMaHIHOH paboTe 1
B3aUMO/JICHCTBHIO C IPYTUMH ICTHMH;
OBIIEE KOJIMYECTBO YACOB I10 102 6 0 . OpraHy3anus wedcrsa

ITPOI'PAMME

MOTHUBHPOBAHHBIX M JPYJAMPOBAHHBIX YYaIlIUXCA
Haa MX HCYCHICBAOIIMMH OJAHOKJIACCHHUKAMU,
JAarommiero IMmMKOJbHHUKAM COIMAJIBHO 3HAYMMBIN
OIIBIT COTPYJAHHUYCCTBA U B3aMMHOM ooMoIIu.



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

YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYEHUKA

» Anre6pa, 7 xinacc/ Makaperaes FO.H., Munaiok H.I'., Hemkos K.U. u apyrue 2022r,
AxkunonepHoe obmiectso «M3narensctBo «IIpocsemienue

KHWM no anrebpe k yueOnuky Makapsraesa FO.H.

METOAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA
yaeOHuKH 1o anredpe 7-9 knaccel Makaperues FO.H. 2022r
KHM no anrebpe x yueOnuky Makapsraesa FO.H. 2022r

[Tocobue ms moaroroBku yyamuxcs k OI'D nox penakmueit Amenko 1U.B. 2023r

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET
HTTPS://RESH.EDU.RU/

HTTPS://SKYSMART.RU

HTTPS://WWW.YAKLASS.RU/

HTTPS://UCHI.RU



