MUHUCTEPCTBO NPOCBENIEHUA POCCUICKOM ®EJEPALIUU
MunucrepcerBo o0pazoBanus Ilpumopckoro kpas
AamuHucTpanusa ropoaa BiaguBocroka

I'mmuazusa Ne 2

YTBEPXJIEHO

Hupextop ['umuazum Ne2

N.A lllennpuk
ITpuka3 332 - a oT «31»
aBrycra 2023T.

PABOYAS IPOTPAMMA
(ID 1986973)

Y4eOHOro Kypca «AJjreopa»

1St oOyyarormmxcst 7-9 KjiaccoB

r. Bmagusocroxk 2023-2024 r



MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpCOB OCHOBHOIO OOIIETo
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUCHHUE JIPYTUX JUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUS U B MTOBCEAHEBHOM kU3HU. PazButue y oOyuaronmxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYUIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIIECCOB
B NIpUpOJIE U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIHPOBAHUS B HAYyUYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIsl aIalTallid B COBPEMEHHOM ITU(GPOBOM
obmectBe. M3ydeHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMsS HaOJI0/aTh,
CpaBHMBaTh, HAaXOJWUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBAaTh CBOW JCHCTBHS M BBIBOBI,
dbopmynupoBath yTBepxkacHUsA. OCBOEHUE Kypca aliredpbl 00eCcreunBaeT pa3BUTHE
JOTHYECKOTO MBIIIICHUSI OOYYaroOMIMXCsA: OHM HCIOJB3YIOT JACIyKTUBHBIE U
UHAYKTUBHBIE PACCYXJIeHUs, 0000LIEHNE U KOHKPETHU3ALHI0, a0CTparupoBaHue u
aHanoruto. OOyueHue  anrebpe  mpeanosiaraeT  3HAYMTENIBHBIH  00BEM
CaMOCTOSITENIHOM  JIEATEIBHOCTH OOYYaroMIMXCs, TOPTOMY CaMOCTOSITEIbHOE
peleHune 3aa4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 0O0yUeHUSI.

B ctpykType nporpamMmmsl yueOHOTo Kypca «Anredpay 11 OCHOBHOI'O OOIIEro
o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKHUE JINHUU:
«Yucna W BBIYUCIEHUS», «AJreOpavdeckue BBIPAXKEHUSD, «YpaBHEHUS W
HepaBeHCTBa», «DyHkium». Kaxgas w3 3THX Ccoaep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBACTCs Ha MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOICHCTBYS C
IpyrMMH €ro JHHUAMH. B Xxone wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
IPUXOJIUTCS JOTHUYECKU PacCyKAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TMUM B mporpammy ydeOHOro Kypca «AJredpa» BKIIOYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX pazjenax
MaTeMaTHYECKOro o0pa3oBaHUs U CIOCOOCTBYIOIIUE OBJAJCHUIO 00yYarOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaTuueckoro ss3bpika. CopepkaTenpHOW |
CTPYKTYpHOM OCOOEHHOCTBIO Yy4eOHOTro Kypca «AunreOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne nuHMH «YHWCa W BBIYHCICHUS» CIYXKUT OCHOBOW st
JaNbHENIIET0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaIOUIHXCS
JIOTHYECKOT0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi IOBCEAHEBHOM
KU3HU. Pa3BUTHE MOHATHUS O YMCJIE HA YPOBHE OCHOBHOTO 00Iero oOpa3oBaHMs
CBSA3aHO C PALMOHAIBHBIMM M HUPPALUOHATBHBIMH YHCIaMHU, (HOPMUPOBAHHEM



IPEACTABICHUN O IECTBUTEIBHOM YHCIIE. 3aBEPILICHHE OCBOCHHMS YUCIOBOM JIMHUU
OTHECEHO K CpeHEMY 00111eMy 00pa30BaHMUIO.

Coneprxanue AByX anreOpandecKux JUHUN — « ANTeOpandecKre BhIPaKCHHD)
U «YpaBHEHUsI U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYHAIOIIMXCS
MaTEMaTHUYECKOIo amnmnapara, HEOOXOAUMOIo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX PEIMETOB U TPAKTUKO-OPUEHTHPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOTO
o0miero obpazoBaHusi y4eOHBIN MaTepHall TPYNIUPYETCS BOKPYT pallMOHATIBHBIX
BbIpaXEHUM. Airedpa JAEMOHCTPUPYET 3HAUEHHE MAaTEMaTHKU KakK s3bIKa s
INOCTPOEHUS MaTeMaTHYECKUX MOJENEH, ONMUCaHWs TPOLECCOB U  SBJICHUMN
peanbHOrO Mupa. B 3anaun oOyuenus anreOpe BXOJAT TakKe JalbHENIIee pa3BUTHE
QITOPUTMHYECKOTO MBILUIEHHS, HEOOXOIMMOTO, B YACTHOCTH, JJII OCBOEHHUS Kypca
uHQOpPMATUKKA, W  OBJAJCHWE HABBIKAMU JCIYKTUBHBIX  PaCCYXICHUU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHIO BOOOpa)KEHUS,
CHOCOOHOCTEN K MaTeMaTHYECKOMY TBOPYECTBY.

Copepxanre pyHKIMOHAIBHO-TPAPUYECKON JTMHUH HALEIEHO Ha MOJIyYeHHUE
OoOy4JaronMMHCs 3HAaHUN O (PYHKUMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJENH
JUTSL ONMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U ABJICHHUI B IPUPOE U
obmiectse. M3yuenue matepuasna cnocoOCTBYET pa3BUTHIO Y O0YUAIOUIUXCS YMEHUS
UCIIOJIb30BaTh pa3jMuYHble BBIPA3UTEIbHBIE CPEACTBA S3bIKA MaTEMaTHUKU —
CIIOBECHBIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMYy mlaHy B 7-9 Kkjaccax u3ydaercs YydeOHBIH Kypc
«AnreOpa», KOTOPbIA BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COAECpKaHUS:
«Yucna ¥ BBIYUCIEHUSA», «AJreOpandeckue BBIPAXKEHUSD, «YpaBHEHUS W
HEPABEHCTBA», « DyHKIUW.

Ha u3yuenue yueOHoro kypca «Anreopa» B 9 kinacce orBoautcst 136 yacos,
102 yaca - 3 yaca B HeJet0 Ha anredpy u 34 yaca - 1 yac B HEJIeI0 Ha CTATUCTUKY
Y BEPOSTHOCTb ).



COAEPKAHUE OBYUYEHUA
7 KUIIACC

Yucaa v BBIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE M JECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gapyroi. IloHATHe palnMOHAIBLHOTO 4YHCHA, 3aluCh, CpPaBHEHHUE,
YHOOPSAIOYMBAHUE  pAlMOHANBHBIX uuceld. Apudmernyeckue JEHUCTBUS €
palMoOHaIbHBIMKU YKciaMHu. PemieHne 3aga4 U3 peaibHOM MPAKTUKWA HA 4YacTH, HA
JpoOu.

CreneHb C HaTypaJibHBIM IIOKa3aTeJeM: OIpe/esieHrne, Mpeodpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpEIeNIeHus, 3auch 00ibIuX uncen. [IpoueHTsl, 3anuch
MPOIICHTOB B BUJE ApOOU U JpoOU B BUJIE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4uM Ha
MPOLICHTBI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IpumeHeHnEe TIPU3HAKOB  JIEIUMOCTH, PA3JIOKCHUE HA  MHOXKHUTEIH
HaTypaJlbHbIX YHCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMas ©W  oOparHas
MPOMOPIHUOHAIIBHOCTH.

AuredpanvyecKue BbIPpaKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHus rnepemeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXY BEIIMYMHAMU B BUJIE
dbopmynbl. Beraucienus mo popmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKEHUH,
TOXKJCCTBEHHO pAaBHbIE BBIPAKEHMS, TMpaBWia MpeoOpa3oBaHUs CYMM U
MPOU3BEACHUM, TpaBUJIa PACKPBITUS CKOOOK M MPUBEICHUSI MOI0OHBIX CllaraeMbIX.

CBoiICTBa CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

OnHowiensl U MHOTOWIEHBI. CTteneHb MHOrowieHa. CioKeHue, BbIYUTaHHE,
YMHOKEHUE MHOTOUYIEHOB. @OPMYJIbl COKPAIIEHHOTO YMHOXEHUS: KBAJIPpAT CYMMBI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHrne MHOTOWICHOB Ha
MHOKHUTEH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHue, KOpPeHb YpaBHEHHWsI, TpaBuja NPeoOpa3oOBaHUsS YpaBHEHUS,
PaBHOCUJIBHOCTb YPAaBHEHHU.

JluHenHOe ypaBHEHHE C OIHOW MEPEMEHHOM, YHUCIIO KOPHEH JIMHEHHOIO
ypaBHEHMUS, pElICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHU IO YCIOBUIO
3agauu. Pelenre TeKCTOBBIX 3a/1a4 € MOMOIIBIO YPaBHEHUM.

JluneitHoe ypaBHEHUE C IBYMs MEPEeMEHHBIMU U ero Tpaduk. Cuctema AByx
JIMHEWHBIX YPABHEHUW C JBYMsI IEPEMEHHBIMHU. PellleHne CHUCTEeM ypaBHECHUU
Croco0OM MoACTaHOBKU. [IpuMepsbl perieHus TEKCTOBBIX 3a7a4 C TOMOIIbIO CUCTEM
YPaBHEHUM.

DOyHKIUU



Koopaunara Touku Ha npssMou. UncoBbIe TPOMEXKYTKU. PaccTosiHre MexIy
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. Alcimucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM I10CcKOCTH. [Ipumepsl rpaukoB, 3aJaHHBIX (OPMYJIaMHU.
Urenue rpadukoB peanbHbIX 3aBucumocteil. [lonarue pynkunu. I'padux GpyHkuun.
CroiictBa Qynkuuii. Jluneitnas ¢ynkuus, e€ rpapuk. ['padux pyskmum y = |X|.
['paduyeckoe pelieHue JIMHEHHBIX YPAaBHEHUI U CUCTEM JIMHEHHBIX YpaBHEHHIA.

8 KVIACC

Yucaa v BBIYMCICHUA

KBagparueiii kopeHb u3 uwucna. [loHsitue 00 uUppalMoOHAIBHOM YHCIIE.
Jecatruunblie TpUOIMKEHUST UPpAIMOHANTBHBIX yKcen. CBocTBa apuMeTnyecKux
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0OPa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

Crenens ¢ 1enbIM NIOKa3aTeneM U €€ cBorictBa. CTaHIapTHAS 3alKCh YHCIA.

AnreOpanyeckre BhIpaKeHUSAJTreOpandeckne BbIpaKeHust

KBagpaTHbIil TpEXWIECH, PA3JIOAKEHUE KBAIPATHOTO TPEXUIIEHA HA MHOKHUTEH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CnoxeHue, BBIYUTAHHUE, YMHOXEHUE, JeJeHUE aireOpandeckux ApoOeH.
PanonanbHbIe BRIPKEHUS U UX MpeoOpa3oBaHue.

VYpaBHeHUs U HEpABEHCTBAY pABHEHMSI M HEPABEHCTBA

KBanpaTHoe ypaBHeHue, (hopMyia KOPHEUW KBaipaTHOTO ypaBHEeHUs. Teopema
Buera. PemeHue ypaBHEHUN, CBOIAIIMXCS K JIMHEMHBIM W KBaJIpPaTHBIM.
[Ipocreiinme qpoOHO-paIMOHAIBHBIC YPABHEHHUS.

['padrueckas mHTEpHpeTalvs YPAaBHEHUN C IBYMSI TIEPEMEHHBIMU U CHCTEM
JVMHEMHBIX YpaBHEHUU C JABYMsl NEpeMEHHbIMU. lIpuMepsl pelieHuss cucreM
HEJIMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YuciioBble HEPABEHCTBA U MX CBOMCTBA. HepaBEHCTBO ¢ OJTHOM NEPEMEHHOM.
PaBHOCHMIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJAHOM IEPEMEHHOM.
CucTteMbl JINHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

OyHKIMNPYHKIMH

[Tonsitue pynkuu. OOIaCTh ONpeesIeHNs U MHOYKECTBO 3HAUEHUI (PYHKIUH.
CrniocoOsI 3a1aHust GyHKIIH.

I'paduk dynkmuu. UteHnue cBoWcTB GyHKIMU 1o €€ rpaduxy. IIpumeps
rpadukoB GyHKIHMA, OTPaXKaIOIIUX peabHbIE MPOIECCHI.



OyHKIMKA, ONMUCHIBAOIINE TMPSMYI0 H OOpaTHYIO MPOMOPIMOHATHHBIE
3aBHCHMOCTH, uX rpaduxi. OyHkuun Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHEHUM.

9 KJTIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4ncna, UppallMOHAIBHBIC YHCIIA, KOHEYHBIE U OCECKOHEUHBIC
JeCATUYHBIE APpoOu. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEKTy MHOKECTBOM JIEUCTBUTEIBHBIX YACENI U KOOPAUHATHON MIPSAMOM.

CpaBHEHHME JIEWCTBUTENIbHBIX YHCEN, AapU(PMETUUYECKUe JEHUCTBUS C
JEUCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXKAIOLIETO MHpA, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpuOIMKeHus. OKpyrieHue
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOMSIIMXCS K KBaAPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHus ypaBHEHUN TPEThEW M YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
aNredpandeckuM METOJIOM.

VYpaBHeHuEe ¢ AByMsI NEPEMEHHBIMU M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYyMS NIEPEMEHHBIMU. PelieHne cucrteM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTOpoil creneHu. [ 'paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienre JMHENHBIX HEPABEHCTB C OJHOM mIepeMeHHOM. PemieHue cucreMm
JMHEMHBIX HEPABEHCTB C OJHOW TIiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMHU.

OyHKIMNPYHKIMH

KBanpatnunas ¢ynkuus, e€ rpadgux u cBoiictBa. [lapaGona, koopauHaThl
BEPIINHBI 1apadoJIbl, 0Cb CAMMETPHUH MMAPAOOJIBI.

I'padukn byrkmmit: y = kx, y = kx + b, y = k/x, y =x3,y =X, y = |X|, 1 ux
CBOWCTBA.



UucnoBele  mocineaoBaTebHOCTUUHMCIOBbIE  MOCJHEI0BATEIBHOCTH U
Nnporpeccuu

[loHATHE YMCIIOBOM TMOCIEAOBATEIBLHOCTU. 3a/laHUE TIOCJIEI0BATEIIBHOCTH
PEKyppEeHTHOH (popMmyioit u GopMyIoi N-To YiieHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. @opMyibl N-ro YieHa
apu(pMETUIECKON U TeOMETPUUECKON MPOTrPeCCUil, CyMMbI IEPBBIX N YJICHOB.

N3o0paxkeHne uiaeHOB aprU(METHUYECKOH M TeOMETPHUYECKOM IPOTpPecCHid
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCIOHEHUHUAIBHBIN POCT.
CI1oXHBIE IPOLICHTBI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MpOrpamMMmbl y4yeOHOro Kypca
«Anredpa» XapaKkTEepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY M HACTOSLIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOHUIEHHWEM K  JIOCTHIKEHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpamaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXICHHUIO 3TUYECKUX MPOOJIeM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAyKH, OCO3HAHUEM Ba)KHOCTHU
MOPAJIBHO-3THYECKUX IMPUHLHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyaoBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIIEHUM MPAKTUYECKUX 3a1ad
MaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa3oBaHUs Ha MPOTSHKEHUHM BCEM KM3HM JJIA YCHEIIHOW MpOoQecCHOHATBbHON
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€IOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHUECKON HayKd Kak cdepbl UeIOBEYECKOM
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKU U MAaT€MAaTHYECKOW KYJBTYpPOH KaK CPEICTBOM
IIO3HAHMWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuueckoe BocnuTanue, (GOopMHpPOBAHHE KYJILTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarONoJyYns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUSA  3J0pOBOro  oOpa3a JKU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTI'O K€ MpaBa IPyroro 4eioBeKa;

7) 3K0JI0rHYeCcKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00J1aCTH COXPAHHOCTH OKPYIKAIOIICH Cpelibl, INIAHUPOBAHUS MTOCTYIIKOB U OIIEHKH
UX BO3MOXXHBIX MOCIIECICTBUH JJIsl OKPYXKAIOIIEH Cpejibl, 0CO3HAHUEM TJI00aTIBLHOTO
XapakTepa SKOJIOTMYECKUX MPoOJIeM U MyTe UX pelieHus;

8) ajanTanusa K U3MEHSAIIMMCS YCJOBHAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIEH, MpUOOpPETaTh B COBMECTHOU JIE€ATECIHHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIHpOBaTh UJEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIMTBI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAaIllMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS] U JeUCTBUSA, (HOPMYJIHMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jilornueckue JaeicTBuA:

e BBIBJISATh U XaPAKTEPU30BAThH CYIIECTBEHHBIC NMPU3HAKA MATEMATUYECKUX
OOBEKTOB, TIOHATHUM, OTHOLICHUM MEXITYy MOHATUIMHU, (HOPMYIUPOBATH
ONpPEAECICHNUS] IOHATUM, YCTAHABIMBATh CYILIECTBEHHBIM  IPU3HAK
KIaccu(uKanyu, OCHOBAHUSA JUIsi OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
MMPOBOJIUMOTO aHAJIN3A;

e BOCHPUHUMATH, (OPMYIHpPOBaTH U  MPEOOPa3OBBIBATh  CYXKICHUS:
YTBEPJUTENbHbIE W OTpHUIIATENIbHBbIC, €IWHUYHBIC, YaCTHbIE W OOIIHE,
YCJIOBHBIE;



BBISIBIIAITH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEH W IPOTUBOPEUHIA,
JIeNaTh BBIBOABI C HCIIOJNB30BAHMEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX WU
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3AKITIOUEHUH TI0 aHAJIOTHH;
pa30upaTh OKa3aTeIbCTBA MATEMATHUCCKUX YTBEPKIACHUHN (TPSMBIC B OT
MPOTUBHOTO), MPOBOANTH CAMOCTOSTEIBHO HECIOXKHBIC 0Ka3aTelIbCTBA
MaTeMaTHYeCKUX (PaKToB, BBICTpaWBaTh AapTyMEHTAIlMIO, TPUBOJUTH
IPUMEPBI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB peIICHUS, BHIOMpATh HamboJee MOAXOAANIMK ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

UCIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATENLCKUI MHCTPYMEHT MO3HAHUS,
(bopMynupoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIemMy,
CaMOCTOSATENILHO YCTaHAaBIMBAaTh HCKOMOE U JaHHOE, (HOPMHPOBATH
TUTIOTE3y, ApTYMEHTHPOBAThH CBOIO TTO3UIINIO0, MHCHHE,

MPOBOJUTH IO CAMOCTOSITEILHO COCTABIICHHOMY IUJIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE NCCIIEAOBAHKE IO YCTAHOBIICHUIO 0COOEHHOCTEH
MaTeMaTHYECKOro 00BhEeKTa, 3aBUCUMOCTEN 0OBEKTOB MEX Ty COOOI;
CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJABUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBJISITH HEJOCTaTOYHOCTh W M30BITOUHOCTh HH(OpPMAlMU, JAHHBIX,
HEOOXOUMBIX JJIsl pEeLICHH 3a4a4u;

BBIOMpATh, AHAIU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U POPM IIPEICTABICHUS,

BbIOMpaTh (opMy TMpeACTaBiICHUS HWHDOpMAUMU U HILTIOCTPUPOBATH
perraemMbie 3ala4d  CXEMaMH, JuarpaMMaMH, WHOW Tpadukodl U ux
KOMOMHAIIMSIMHU;

OLICHMBAaTh HAAEKHOCTh WH(OOPMAIMU MO KPUTEPUSIM, MPEATIOKEHHBIM
YUHUTENIEM UM CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIE Y4eOHbIe 1eliCTBHA:

BOCIIPUHUMATH U (bOpMy.]'IHpOBaTB CYKIACHNA B COOTBCTCTBUU C YCIIOBUAMUA
H OCJIsIMHA O6I_IICHI/I$I, SICHO, TOYHO, 'PaMOTHO BbIPAKATh CBOIO TOYKY 3PpCHUA



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS IO XOAY PEIICHHUs
3aJa4l, KOMMEHTHUPOBATh MOTYyYEHHBINA PE3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYK/1a€MOM TEMBI,
po0JIeMbl, perraeMoi 3a/1a4uM, BbICKAa3bIBaTh UJI€U, HALICIICHHbIE HAa TIOUCK
pELICHUs, COIOCTABIATh CBOM CYXIEHUS C CYXICHUSMHU JIpyTux
YYaCTHUKOB JHaliora, oOHApYXUBATh PA3IMYME M CXOJCTBO MO3MIIHMA, B
KOpPEKTHOM popme popMyTUpOBaTH pa3HOTIIACHS, CBOU BO3PAXKEHUS;
OpEJICTaBIsITh  pEe3yJNbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTAa,
UCCJIEJOBaHMSI, POEKTA, CAMOCTOSITENILHO BBIOMPATh (pOpMAT BBICTYIUICHHUS
C y4€TOM 3aj1a4 Npe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHMMATh ¥ UCIIOJIb30BaTh MPENMYIIECTBa KOMAHIHOW U MHIUBUIYaTbHOU
paboTHI TIPH PEIICHNN YUYEOHBIX MaTEMaTHUECKHX 3a]1aY;

IPUHUMATD LEJIb COBMECTHOW JESATENbHOCTH, IUIAHUPOBATh OPraHU3aLUI0
COBMECTHOI paboThl, pacupelessiTb BHABI pPadOT, JOroBapuUBaThCA,
00Cy>XaTh MPOLIECC U Pe3yabTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpyNIoBbIX (opmax pabotsl (00OcyxkneHus, oOMeH
MHEHUSIMHU, MO3TOBbIE IITYPMbI U APYTHE), BHIIOJIHATH CBOIO YacTh pabOThI
U KOOPAMHHUPOBATH CBOM JAEUCTBHUS C JAPYTMMH YIEHAaMU KOMAaH/IBI,
OILICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPHUSM,
c(opMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIBHO COCTAaBJIATH IUIAH, AJITOPUTM PELICHUs 331a4u (MU €ro
4acTh), BbIOMpATh CIOCOO pEIIeHUs C Y4ETOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTHUPOBATH
BapUaHTHI pEIICHUN C y4ETOM HOBOW MH(MOpMAITUH.

CﬂMOKOHTpOJIL, MOIUOHAJIbHBbIN NHTEJIEKT:

BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTara
pellIeHUsI MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTh IPU PEIICHUH 3a/1a4H,
BHOCHTh KOPPEKTHUBHI B JICITCIHHOCTh HA OCHOBE HOBBIX OOCTOSITCILCTB,
HaWJICHHBIX OMUOOK, BBIIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3yJIbTATA ICATEIBHOCTH MTOCTABICHHOMW LIEJIN U
YCJIOBUSM, OOBSCHATH NMPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS IIEIIH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIbTATDBI

K xoniy oOyuenus B 7 Kjacce oOOyYarONIMICS TOJYYHUT CIETYIOIINE
MpPEIMETHBIC PE3YJIbTATHI:

Yuciia 1 BLIYMCTIEHUS

BrITIONTHSTH, cOYeTass YCTHBIE M MHChbMEHHBIC MPUEMBI, apu()METHUCCKHEC
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HaYeHUS YUCIOBBIX BBIPAKEHHUM, MPUMEHITh Pa3HOOOpa3HbIC
CIOCOOBI U MPUEMBI BBIYUCICHUS 3HAYEHHUI JTPOOHBIX BBIPAKEHUM, COIEpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoguTh OT 0fHOM (OPMBI 3aMMHCH YUCEN K JPYroil (mpeoOpa3oBHIBATH
JECATUYHYIO IpOOb B OOBIKHOBEHHY0, 0OBIKHOBEHHYIO B IECITUYHYIO, B YaCTHOCTH
B 0€CKOHEYHYIO JCCATUYHYIO IPOOB).

CpaBHUBATH U YIOPSAIOYUBATH PAllMOHAIBHBIE YUCIIA.

OKpyIJISITh YuCHa.

BBITIOTHITS TIPUKUIKY U OIEHKY pe3yjIbTaTa BEIYMCICHUN, OIEHKY 3HAYCHUM
YHUCJIOBBIX BbIpaKEHUI. BBIMOIHATH JAEUCTBUS CO CTENEHAMH C HATypaJlbHBIMU
MOKa3aTeJISIMH.

[TpuMeHsTh pU3HAKU ASTUMOCTH, PA3JI0KEHUE HA MHOKUTEIIN HATYpaIbHbIX
quCel.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIUYMH, MPOTOPIMOHAIBHOCTHIO BEJIMYWH, NPOIEHTAMU, WHTEPIPETUPOBATH
pe3ynbTaThl pelieHus 3a7a4 ¢ YYETOM OTpaHUYCHHM, CBA3aHHBIX CO CBONMCTBAMU
paccMaTpUBaEeMbIX OOBEKTOB.

AuredpanvyecKue BbIPaKEHUA

Hcnonb30BaTh anredpandeckyro TEPMUHOJIIOTHIO U CHMBOJIUKY, TPUMEHSITh €€
B IIPOLIECCE OCBOCHMS Y4eOHOTO MaTepuaia.

Haxonuth 3HadeHUS OYKBEHHBIX BBIPAKCHHHA TPH 3aJaHHBIX 3HAYCHUIX
MIEPEMEHHBIX.

BeimonHsaTe mpeoOpa3zoBaHus EIOT0 BHIPAKEHUS B MHOTOUJICH MTPUBEACHUEM
MOIOOHBIX CJIaraéMbIX, PACKPHITHEM CKOOOK.

BhITIONHAT, yMHOXKEHHE OJTHOWICHA HAa MHOTOWICH W MHOTOWICHAa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIIBI KBapaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OCyIIeCTBIATh Pa3NOKEHUE MHOTOWICHOB Ha MHOMHUTEIH C IOMOIIBIO
BBIHECEHHUS 32 CKOOKH OOIIEro MHOXKUTEIS, TPYIITUPOBKHU ClIaraeéMbIX, IPUMEHEHUS
bopMyI1 COKPAIIEHHOTO YMHOKEHUSI.

[TpumensTs npeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 3a7a4
U3 MAaTEeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHOM MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypaJbHBIMU IOKA3aTEJSIMU IS
peoOpa30BaHUs BHIPAKCHUH.



YpaBHeHMS U HEPABEHCTBA

Pemwlats yiMHEMHBIE YypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIBHOMY eMy. [IpoBepsaTs, sABisieTCs
JIM YHUCII0O KOPHEM YPaBHEHUS.

[TpumeHsTh rpaduuecKkre METObI IPU PELLIEHUH JIMHEWHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHCEN, SBIAIOLNIMXCS PEIICHHEM JMHEHHOTO
YPaBHEHUS C ABYMsI [IEPEMEHHBIMU.

CTpouTh B KOOPANHATHON IJIOCKOCTH IpapUK JIMHEHHOTO YPAaBHEHUS C IByMS
NEPEMEHHBIMHU, MOJIb3YACh IPa(UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemats cuctemsl 1ByX JIMHEMHBIX YPABHEHUN C ABYMs IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YpaBHEHUWE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH 10 YCIOBUIO 3a7a4, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a41 MOJyYECHHBIN pE3yJIbTarT.

DOyHKIUU

N300paxxath HA KOOPAMHATHOM MPSMOI TOYKH, COOTBETCTBYIOIINE 338 JaHHBIM
KOOpAMHATaM, JIy4M, OTPE3KH, HHTEPBAJIbl, 3aIIMCHIBATH YUCIIOBBIE IIPOMEKYTKH Ha
anre0panveckoM SI3bIKe.

OTMeuaTh B KOOPJIAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPIAMHATAM,
CTpOUTh rpaduiky TMHENHBIX GyHKUMNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnucelBaTh C TMOMOUIbIO (PYHKIMM HW3BECTHbIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSHHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb,
MIPOU3BOUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHne (PyHKIMHU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil crocod MpeACTaBICHHUS W aHalW3a MHMOpManuy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMAIINIO U3 TPaPUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOydenuss B 8 kJjacce oOydYaromuiics TMOJIYYUT CIICAYIOIIHE
MIPEAMETHBIE PE3YIIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Mcnonp30BaTh HaydajabHBIE IIPEACTABICHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YHCell JJIl CPaBHEHUs, OKPYTJICHUS U BBIUMCICHUM, N300pakaTh AEHCTBUTEIbHBIC
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

ITpumeHsTh TOHATHE apU(PMETHUYECKOIO KBAJPATHOTO KOPHS, HaXOAWUTh
KBaJIPAaTHbIE KOPHH, UCIIOJIb3Ysl MPHU HEOOXOAMUMOCTH KaJIbKYJIATOP, BBIIOIHITH
npeoOpa3oBaHusl BBIPAKEHUN, CONEPXKALIUX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.



Hcnonb30BaTh 3anmucy OOJIBIIMX U MAJIBIX YHCEN C MOMOUIbIO JECATUYHBIX
npoOeit u creneneit yucna 10.

Asre0OpanyecKue BbIPaKeHUs

[IpyMEHATh TOHATHE CTENEHW C LEJNbIM IOKa3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIOTHSTE TOXACCTBEHHBIE MPE0OPa30BaHMS PAIMOHATBHBIX BRIPAKESHUN HA
OCHOBE TMPaBUJI ACHUCTBUI HaJ MHOTOUYJICHAMH U alNreOpandeCKUMH APOOSIMHU.

PacknanpiBaTh KBapaTHbIN TPEXUIIEH HA MHOKUTEIIU.

[IpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs peUICHUST PA3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

Pemiaty nuHEWHBIC, KBaJpaTHbIE YpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIBYX YPABHEHHUM C IByMs IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHU U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM T'padUUeCKUX MpeACTaBICHUM (yCTaHABIMBATh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPAaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[TepexoauTth OT cloBecHOW (OPMYIMPOBKH 3amadul K €€ anre0pandeckoi
MOJEIN C TOMONIbIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4y MOJTyYEHHBIN pe3ysbTar.

[IpuMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB /IJISI CPABHEHU S, OLICHKHU, PEIIaTh
JUHEWHBIC HEPABEHCTBA C OJTHOM IIEPEMEHHON U MX CUCTEMBI, 1aBaTh rpa)MueCKyIo
WJUTIOCTPALIUI0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUIMHA

[loHrMaTh ¥ KUCTHOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUEHMsI), ONPEACNITh 3HaUYeHHE (YHKUUHU O 3HAYEHUIO
apryMeHTa, ONPeAeNIATh CBOWCTBA (PYHKIMU 10 €€ TpaduKy.

Crpoutsb rpaduku d7eMeHTapHbIX QYHKUIUN BUJIA:

y =k/X,y =x2,y =x3,y = ||, ¥ = VX, OIHCHIBATH CBOHCTBA YHCIOBOM (hyHKINH
o e€ rpaduxy.

K xoHmy oOydenuss B 9 kJjacce oOydYaromuiicss TMOJYYUT CIICIYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAIOYMBATH PAllUOHAJIBHBIC U UPPaIlMOHATBHBIE YHCIIA.

BoinonssaTs apudpmMeTruueckue JeMCTBUS C palliOHAIbHBIMU YUCTIAMU, COYETast
YCTHBIE U NMHUCbMEHHBIE MPUEMBI, BBINOJIHATH BBIYMCICHUS C HPPALMOHAIbHBIMU
YUCIIAMH.

Haxoanuts 3HaueHUS CTEMEHEN C LEJIBIMU [TOKA3aTENSIMU U KOPHEH, BBIYUCIIATH
3HAYEHUS YUCIOBBIX BBIPAKECHUIA.



OKpyIJisiTh JIEUCTBUTEIBHBIC YHWCJA, BBIMOJHATh MPUKUAKY pe3yJbTara
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUMU.

YpaBHeHMs U HEPABEHCTBA

PemaTe JIMHEHHBIC M KBaJpaTHBIC YPABHEHUS, YPABHECHUS, CBOSAIIUECS K HUM,
MpoCTeiIme ApoOHO-paIMOHATBHBIC YPABHEHHUS.

Pemate cucrempl ABYX JIMHEHWHBIX YPAaBHEHHH C JABYMS NMEPEMECHHBIMUA U
CHUCTEMBI JBYX YPAaBHEHUN, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JINHEWHBIM.

Pemiatrh TekcTOBbIE 3aauu  aJreOpamdecKuM CrIocoOOM C  MOMOIIBIO
COCTaBJICHUS YPABHEHMS UIIM CUCTEMBI JIBYX YPABHEHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEUIIINE UCCICIOBAHUS YPABHEHUN U CUCTEM ypPaBHECHHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpapUUECKUX MPeACTaBICHUM (yCTaHABIUBATh, UMEET
JW ypaBHEHUE WJIM CUCTEMA YPABHEHUW PEUICHHUS, €CIM HMEET, TO CKOJBKO, U
npouee).

Pemare nuHelHBIC HEpPaBEHCTBA, KBaJpaTHBIC HEPABEHCTBA, H300paKaTh
pEIICHUE HEPABECHCTB HA YHUCIOBOW NPSIMOM, 3aMMCHIBATH PELICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemiate  cUCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIIME KBagpaTHOE HEPaBEHCTBO, H300pa)xkaTh pEHICHHE CHUCTEMBI
HEPABEHCTB HA YMCJIOBOM MPSAMOM, 3aIMChIBATh PEIICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEMIEHUH PA3IAYHBIX 3a7a4.

DOyHKIUU

Pacno3naBath (PyHKUIMM U3yYyeHHBIX BHJOB. [loKa3piBaThb CXEMaTHYECKU

pacIoyio’KeHNe Ha KOOPAMHATHOM IIOCKOCTH TpadukoB GyHKImiA Buga: Y = kx,y =
kx + b,y =k/x,y = ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3HaUYCHHiT
K03((PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U M300paXaTh CXEMaTHYECKU TpapUKA KBAIPATUUYHBIX (DYHKIIHM,
OMKCHIBATH CBOMCTBA KBAPATUUHBIX (PYHKIMHI MO UX Tpadukam.

Pacno3naBaTh KBajpaTUyHyr0 (QYyHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YuciioBble MOCAECA0BATEIBLHOCTH H IPOTPEeCCHU

Pacnio3naBaTh apu(MeTHUECKYIO U T€OMETPUUECKYIO POTPECCUU MPHU Pa3HBIX
crnoco0ax 3aJaHusl.

BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (GopMyn N-ro 4jieHa
apu(MeTHYeCKOl U TeOMETPUUECKOM MPOrpecCcrii, CyMMBI MIEPBBIX N UJICHOB.

N300paxaTh YIEHBI MOCIEIOBATEIbHOCTH TOYKAMHU Ha KOOPIWHATHOU
IIJIOCKOCTH.



Pematp 3agaun, CBA3aHHBIE C YHCIOBBIMH IOCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIIOJIb30BAaHUEM KAJIBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).

K xoniy oOyuenus B 9 kiacce oOydaromIMiicss TOJYYHUT CIETYIOIINE
MIPEAMETHBIE PE3YIIbTATHI:

W3Bnekats 1 mpeoOpa3oBbIBaTh MHPOPMALIHIO, TPEACTABICHHYIO B Pa3IMUHbIX
UCTOYHHUKAX B BHJIE TaOIUI], TUarpamm, rpauKoB, MPEACTABIATh TaHHbIC B BUJIE
Ta0aull, AUarpamm, rpaukoB.

PemaTte 3amaun oOpraHu30BaHHBIM TIEpPeOOPOM BAPUAHTOB, a TaKXKe C
UCITI0JIb30BAaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonb30BaTh oOnucaTelbHbIE XapaKTEPUCTUKH JJII MAacCHUBOB YHCIOBBIX
JAHHBIX, B TOM YHCJIE CPEJIHUE 3HAYECHUSI U MEPBI PACCEUBAHMS.

HaxonuTh 4acToThl 3HAYEHUI M YacTOThI COOBITHSI, B TOM YHUCIIE MOJIb3YACh
pe3yabTaTaMu IPOBEIEHHBIX U3MEPEHUN 1 HAOIIOICHUN.

HaxonuTh BEpOATHOCTH CIIy4alHBIX COOBITUN B M3YyUYEHHBIX OMbBITAX, B TOM
YHUCJIE B OMNbBITaX C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMH COOBITHUSMH, B CEPUSIX
VCIIBITAHUM 10 TIEPBOIO YCIIEXA, B CEPUSAX UCTBITAHUN bepHyIuIn.

NmeTp mnpencrtaBiieHWE O CIy4YalHOM BEJIMYMHE U O pacHpeacsieHUU
BEPOSITHOCTEN.

NmMeTh mpencTaBieHUE O 3aKOHE OOJBIIMX YHCET Kak O TMPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJBIIMX YHCEN B
NpUPOAE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHUE
9 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuyecTBo 4acosB

JaekTpoHHbIE (HU(POBHIE)

Ne i/ KoHTpoJbHbIe
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI
Yucna u BeiuKucieHus. JleicTBUTEIbHBIC bubmuorexa [JOK
1 9 1
yucia https://m.edso0.ru/7f419d08
2 YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnnoreka [JOK
OJHOM IEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnuorexa [JOK
YpaBHEHUH https://m.edso00.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
> Dy 16 1 https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 4 15 1
HEOBBIC HOCICAOBATEIbHOCTH https://m.edso00.ru/7f419d08
[ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS bubnnoreka [JOK
7 . 18 1
3HaHUHN https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7



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

IHOYPOYHOE IIVTAHUPOBAHUE
9 KJIACC

Ne i/t

Tema ypoka

KoanuyecTBo 4acosB

Bcero

KoHTpoJbHbIe
padoThI

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchbl

PanmonanbHbIe yncna, UppalMoHaTbHbIE
qrcia, KOHEYHbIE 1 OECKOHEUHBIC
JeCATUYHBIE TpoOu

MHO0k€eCTBO AEHCTBUTEIBLHBIX YHCET;
JIEHCTBUTEILHBIE YUCIIa KaK OSCKOHEYHbBIE
NECATUYHBIC TPOOH

B3auMHO 0OIHO3HAYHOE COOTBETCTBHE
MEXJly MHOXKECTBOM JI€HCTBUTEIIBHBIX
YHUCEJl U MHOXKECTBOM TOYEK KOOPAUHATHOMN
IpsAMON

[IpencraBnenue qaHHBIX
CpaBHEHME IEUCTBUTENBHBIX YHCEII,
apupMeTHIeCKue TEHCTBUS C
JEHCTBUTENLHBIMU YU CIIAMU

HpI/I6J'II/I)KéHHOC 3HA4YCHHUEC BCIIMYHHBI,
TOYHOCTB HpI/I6J'II/I)KCHI/ISI

OxkpyriieHne yucen
OnwucarenpHas CTaTUCTUKA

OxpyrieHne yucen

10

[Ipukuka v oLleHKa pe3yIbTaTOB
BBIYUCIIEHUI




[Ipukuaka u olleHKa pe3yJIbTaTOB

11 .
BBIYMCIICHUI
12 Onepanuu Haa COOBITUIMU
13 JIuneiinoe ypaBHeHue. Pemenue bubnmorex [JOK
YpPaBHEHUU, CBOJSIIIMXCS K JIUHEHHBIM https://m.edsoo.ru/7f43bf66
14 HHHefIHOGpraBHeHHe. PemeHHev
YPaBHEHMM, CBOASIIUXCS K JINHEHHBIM
15 KBagparnoe ypaBHenue. Pemenue bubnnorexa [JOK
YPaBHEHUH, CBOJAIIMXCS K KBAJIPATHBIM https://m.edso00.ru/7f43c542
16 HezaBucumocTs coObITHI
17 KBanparHoe ypaBHenue. Pemenne bubnnoreka [JOK
YPaBHEHUH, CBOJAIIMXCS K KBAJIPATHBIM https://m.edso00.ru/7f43c542
18 bukBanpaTHbie ypaBHEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f43c3d0
19 buxBaapaTHbie ypaBHEHUs bubmmorexa LIOK
https://m.edsoo.ru/7f43c3d0
20 KomOnHaTOpHOE MPaBHIIO YMHOKEHHS
IIpuMepsl perieHus ypaBHEHUN TPEThEU U
21 YeTBEPTOU CTENEHEH pa3IOKEHUEM Ha
MHO>KHUTEIN
[IpuMmepsl penieHus ypaBHEHUN TPEThEU U
22 YETBEPTOU CTENEHEH pa3IOKEHUEM Ha
MHO>KUTEIH
93 Pemenne npoO6HO-paliOHAIbHBIX bubmuoteka [IOK
YpaBHEHHU https://m.edso00.ru/7f43c9b6
24 IlepecranoBku. @axtopuan. Coueranus u

YHCJIO COUETAHUN



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6

Pemenue 1po6HO-paiOHATBHBIX

bubnunorexa LIOK

25 YpaBHEHUI https://m.edsoo.ru/7f43c9b6

26 Pemrenne TekcTOBBIX 33124
anredpanvyeckuM METo10M

97 Pemenne TekcTOBBIX 3a1a4
anreOpandeckuM METOA0M

28 Tpeyronbuuk Ilackans

29 Pemenne TekcTOBBIX 3a7a4
anredpanvyecKuM METO10M

30 KonTponbnas pabota no Teme "YpaBHeHuUs
C OJIHOM mepeMeHHOM"

31 VYpaBHeHUE € IBYMs IEPEMEHHBIMU U €TI0 bubnnorexa [JOK
rpadux https://m.edsoo.ru/7f43d0b4
[IpakTuyeckas padora "Boruncienue

32 BEPOSITHOCTEN C UCIOJIb30BAHNEM
KOMOMHATOPHBIX (DYHKIINH JIEKTPOHHBIX
prliiig

33 VYpaBHEHHE ¢ ABYMs IEPEMEHHBIMH U €TI0 bubmuoreka [IOK
rpaduk https://m.edsoo.ru/7f43d0b4

34 Cucrema IByX JTUHEHHBIX YPaBHEHUH C
IBYMsI IEPEMEHHBIMU U €€ PELLICHUE

35 Cucrema 1ByX JTUHEHHBIX YPaBHEHUH €
IBYMsI IEPEMEHHBIMU U €€ pelleHue
I'eomeTpuueckas BepoaTHOCTb. CilydaliHbIN

36 BBIOOp TOUKH U3 (PUTYPHI HA TUIOCKOCTH, U3
OTpe3Ka, U3 JyTu OKPYKHOCTH

37 Cucrema 1ByX JTUHENHBIX YPAaBHEHUH C

ABYMS ICPEMCHHBIMHA U ee peImcHuc



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

38

Cucrema 1ByX JIMHEHHBIX YpaBHEHUI ¢
IBYMsI IEPEMEHHBIMU U €€ PELLICHUE

39

40

41

Pemenue cucreM qByX ypaBHEHUMN, OJHO U3
KOTOPBIX JIMHEHHOE, a APYroe — BTOPOI
CTEIIEHU

['eomeTpuyeckas BeposATHOCTh. CiydailHbIiI
BBIOODP TOUKH U3 (PUTYPHI HA IIJIOCKOCTH, U3
OTpe3Ka, U3 IyTu OKPY>KHOCTHU

Pemenue cuctem IByX ypaBHEHHI, OJTHO U3

KOTOPBIX JIMHEHHOE, a APYyroe — BTOPOH
CTETeHU

bub6nmmoreka [IOK
https://m.edsoo.ru/7f43d23a

bubnunoreka LIOK
https://m.edsoo.ru/7f43d55a

42

Pemenne cucreM nByX ypaBHEHUMH, OHO U3
KOTOPBIX JIMHEHHOE, a APYyroe — BTOPOM
CTEIICHU

43

Pemenne cucreM qByX ypaBHEHUH, OJHO U3
KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTEIIEHU

44

45

I'eomeTrprueckas BepoaTHOCTb. CilydaliHbIN
BBIOODP TOUKH U3 (PUTYpPHI HA IIJIOCKOCTH, U3
OTpe3Ka, U3 JyTu OKPYKHOCTH

I'paduueckas MHTEpIIpETALUS CUCTEMbI
YPaBHEHMH C IByMsI IEpEMEHHBIMU

46

Pemrenuie TeKCTOBBIX 3a1a4
anreOpandeckuM crocoOom

47

Pemrenuie TeKCTOBBIX 3a1a4
anredpanvyeckuM crnocooom



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

I'eomerpuueckas BepoaTHOCTh. CirydaifHbIN

48 BBIOOp TOYKH U3 (PUTYPHI HA TUIOCKOCTH, U3
OTpe3Ka, U3 IyTU OKPY>KHOCTU
9 KonTponpHas padota o teme "CucreMsr
4 ypaBHEHUH"
50 UucnoBble HEPABEHCTBA U UX CBOMCTBA
51 UucnoBble HEPABEHCTBA U UX CBOMCTBA bubmmorexa LIOK
https://m.edsoo.ru/7f43ad5a
52 Ucnbitanue. Ycnex u Heyaada. Cepus
WCIIBITaHUH J0 MEPBOro ycrexa
53 JIlunelinbie HEPABEHCTBA C OJTHOM bubnnorexa [JOK
IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f43af08
54 JIuHeiinbIe HEepaBEeHCTBA C OJJHOM bubnnoreka [JOK
MEPEMEHHON U UX pEIICHUE https://m.edsoo.ru/7f43af08
- JIunelinble HEPABEHCTBA C OJTHOM bubmmoreka [JOK
[IEPEMEHHON U UX pPELICHUE https://m.edsoo.ru/7f43af08
56 Wcneitanue. Yenex u neynaya. Cepus
WCTIBITAHUH JI0 IEPBOTO ycIexa
57 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOM
MIEPEMEHHOMN U UX pEIICHUE
58 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOM
MEPEMEHHOMN U UX pElICHUE
9 CucreMbl TMHEUHBIX HEPABEHCTB C OJTHOM
> IIEPEMEHHOMN U UX pELICHUE
60 Hcneiranne. Yenex u Heynava. Cepus
WCIIBITaHUH J0 MEPBOTo ycrexa
61 KBagparHble HEpaBEHCTBA U UX pEILECHUE Bubmmorexa [IOK

https://m.edsoo.ru/7f43b098



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098

bubnunorexa LIOK

62 KBanpaTHble HepaBeHCTBA U UX PEILICHUE https://m.edsoo.ru/7f43b21e
63 KBanpaTHble HepaBeHCTBA U UX PEILICHUE bubmorexa LOK
https://m.edsoo.ru/7f43b5a2
64 Ucnwiranusa bepnyiuu. BepostHocTn
cOOBITUH B CEpUU UCTIBITAHUHN bepHyn
65 KBagparHble HEPAaBEHCTBA U UX pELLICHUE
66 KBanpaTHble HEpaBEHCTBA U UX PELLICHUE
I'padnueckas uHTEpIIpETALlUsl HEPABEHCTB
67 I/II:JI/I(l()JTeM HepaBeHcI;B]i): ,Z[BI;/MH ’ bromorexa LIOK
https://m.edsoo.ru/7f43b098
IIEPEMEHHBIMU
68 Hcneitanus beprymm. BepostHocTn
COOBITHI B cepuy HCTIbITaHUi bepHyn
I'paduueckas MHTEpHIpeTalUs HEPABEHCTB
69 U CUCTEM HEPABEHCTB C ABYMs
MEpEeMEHHBIMU
20 KonrtponbHas pabora no Teme
"Hepasencrsa"
7 KBanpatuunas ¢pynkuus, e€ rpaduk u bubmmnoreka HOK
CBOMCTBa https://m.edsoo.ru/7f4396¢6
79 ITpakTuyeckas padora "McnpiTanus
bepnymaun"
23 KBagpatuunas ¢pyHkuus, e€ rpaguk u bubmuoreka [JOK
CBOMCTBa https://m.edso0o.ru/7f439842
24 KBanpartuunas ¢pynkuus, e€ rpaduk u bu6muoreka [JOK
CBOMCTBa https://m.edsoo.ru/7f4399b4
25 [Tapabo:a, KOOpIMHATHI BEPIIUHBI bubmuoteka [IOK

napaboIibl, 0Cb CHMMETPHUH 11apadoJIbl

https://m.edsoo.ru/7f439eb4



https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4

Cry4aliHas BEIMYKMHA U PACIIPECIICHUE

76 .
BEPOATHOCTEM
27 [Tapaboia, KOOPAMHATHI BEPITHHBI bubnmnoreka HOK
napaboIIbl, 0Cb CHMMETPHUH MapadoIbl https://m.edsoo.ru/7f43a03a
- [Tapaboina, KOOPAMHATHI BEPIIHMHBI bubmmoreka [JOK
1apaboJIbl, OCh CHMMETPHH TTapadOJIbI https://m.edsoo.ru/7f43alac
29 [Tapaboia, KOOPAMHATHI BEPIITHHBI bubmmoreka [JOK
1mapadoJIbl, OCh CHMMETPHH TapadoJIbI https://m.edsoo.ru/7f43a31e
80 MareMaTHueCKOe 0KUIaHNE U JUCTICPCHUs
CIIy4aiiHOM BEJTMYUHBI
81 [Tapabona, KOOPAMHATHI BEPIIHMHBI bubmmoreka [JOK
1mapaboJIbl, OCh CHMMETPHH MapadOJIbI https://m.edso0.ru/7f43a526
82 [Tapabo:a, KOOpIUHATHI BEPIIUHBI
napaboIIbl, 0Ch CHMMETPHUH MapadoIbl
82 I'paduku pynkmii: y = KX, y = kx + b,
y=k/x, y=x3, y=vX, y=|X|
[Tpumepbl MaTeMaTHYECKOTO OXKUIAHUS KaK
84 TEOPETUYECKOTO CPEHEr0 3HAUEHUS
BEJTMYUHBI
85 I'padukn ynkmii: y = kX, y = kx + b,
y=k/Xx, y=x3, y=vX, y=|X|
86 I'padukn ynkmii: y = kX, y = kx + b,
y=Kk/x, y=x3, y=vX, y=|X|
87 I'padukn pynkmmii: y = KX, y = kX + b,
y=kK/X, y=x*, y=vX, y=[X|
88 [TonsATHE O 3aKOHE OONBIINX YHCEI
89 I'padukn pynkmmii: y = kX, y = kX + b,

y=K/X, y=x?, y=vX, y=|X|



https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

I'paduku pynkmii: y = kX, y = kX + b,

90
y=k/x, y=x*, y=vX, y=|x|
bubnunoreka LIOK
91 K 0 "® "
OHTPOIILHAA paboTa MO TEME TRy HIIHHI https://m.edsoo.ru/7f43ab84
92 N3mepenne BepOATHOCTEN € TOMOIIIBIO
4acToT
93 IloHsTHE YHCIOBOM IOCIEAOBATEIBHOCTH bubmorexa LOK
4 https://m.edsoo.ru/7f43e6c6
3agaHue MmocieI0BaTeIbHOCTH
94 eKyppeHTHO! GopMyInoit u hopMyoii N-ro bubmmorexa LIOK
PeKypp pMYy pMY https://m.edsoo.ru/7f43ebda
YjieHa
95 Apudmernueckas ¥ reoMeTprUICCKas bubnnoreka [JOK
IIPOrpecCcuu https://m.edsoo.ru/7f43ed7e
96 [TpumeHeHne 3aKkoHa OOJBIINX YHCENT
97 Apudmernueckas ¥ reoMeTprUICCKas bubnnoreka [JOK
MIPOrpeECCUn https://m.edsoo.ru/7f43f3b4
®opmyabl N-To YwieHa apu(dMETHUECKON U
98 FCOII:/IGZ HYECKOH Ipor zC((:II)/IfI CYMMBI bubmorexa [IOK
P poTp e https://m.edso00.ru/7f43f58a
MEPBBIX N YJIECHOB
®opMyJibel N-To wieHa apuPpMeTHUeCcKoi 1
99 reOMETPUYECKON IIPOrpeCcCrii, CyMMBI bubmorexa [OK
P porp > Y https://m.edsoo.ru/7f43ef2c
MEePBBIX N YJICHOB
100 O0001enye, cucTeMaTH3aIus 3HaHUH.
[IpencraBnenue qaHHBIX
®opmyabl N-To WwieHa apu@METHUECKON U
Py N pr¢p . bubmuoreka [{OK
101 reOMETPUYECKOU IIPOrPECCUH, CYMMBI

IEPBBIX N 4JIEHOB

https://m.edsoo.ru/7f43f0c6



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6

®opmyibl N-ro wieHa apuPpMeTHIECKOH 1

102 r€OMETPUUYECKON MTPOTPECCHI, CYMMBI bubmmorexa [JOK
https://m.edsoo.ru/7f43f72e
MEePBBIX N WICHOB
®opmyibl N-ro wieHa apupMeTHIECKOH 1
103 Te€OMETPHUECKON MPOTPECCUii, CyMMBI bubmmorexa LIOK
https://m.edsoo.ru/7f43f8a0
MEPBBIX N YICHOB
104 JIuHEHHBIN ¥ SKCIOHCHITMAIBHBIA POCT
N3o0paxkeHue 4ieHOB apuhMEeTUIECKON 1
105 T€OMETPUYECKON MTPOTrPECCHil TOUKAMH Ha
KOOPJMHATHOMN TIJIOCKOCTH
N300paxkeHne WICHOB apu(PMETHISCKON 1
106 reOMETPHYECKON MPOrPeCcCuii TOUKaMH Ha
KOOPJMHATHOMN TIJIOCKOCTH
107 Cno>xHbI€ TTPOLICHTHI
108 O0001enue, cucTeMaTH3alus 3HaHUH.
OmnucarenpHas CTaTUCTHKA
bu6mmoteka IIOK
109 CHOKHBIC MPOLCHTEI https://m.edsoo.ru/7f43fe0e
110 KonTponbhas padora no teme "Hucnosele bubmmnoreka HOK
MOCJIEI0BATEIILHOCTH https://m.edsoo.ru/7f4401a6
[ToBTOpenue, 06o0IIEeHNE 1
11 CHCTeMAaTH3alus 3HaHui. 3anuce, bu6nunorexa LIOK
CpaBHEHUE, JEUCTBUS C JEHCTBUTEIbHBIMU https://m.edsoo.ru/7f4404f8
YHCIIaMH, YUCIIOBAs TIpsiMast
O0001enue, cucTeMaTH3alusa 3HaHUH.
112 [IpencraBnenue nanHbix. OnucaTenbHas

113

CTaTUCTHUKA



https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

114

[ToBTOpeHUEe, 0600IICHNE 1
cucremaTtusanus 3Hanui. [IpoueHTsi,
OTHOIIIEHUS, TTPOTIOPITUN

115

[ToBTOpEeHUE, 0600IICHNE 1
cucreMaru3auus 3HaHui. OKpyrieHue,
npuOIMKEHNE, OLICHKA

116

117

118

O0001enue, cucTeMaTH3aIus 3HaHUH.
BeposiTHOCTB cily4aiiHOTO COOBITHUS

[ToBTOpEeHME, 0000IIEHNE 1
cucTeMaTu3als 3HaHui. Pemenne
TEKCTOBBIX 33J1a4 apU(PMETHICCKIM
crmocodbom

[ToBTOpEeHME, 0000IIEHNE 1
cucTeMaTu3alvs 3HaHui. Pemenne
TEKCTOBBIX 33J1a4 apU(PMETHICCKIM
CII0COO0M

bubnunoreka LIOK
https://m.edsoo.ru/7f443b12

bubnunoreka LIOK
https://m.edsoo.ru/7f443cd4

119

[ToBTOpenue, 0600IIEHNE U
cUCTeMaTHu3aIus 3HaHuM. Pelienue
TEKCTOBBIX 3371a4 aprU(PMETHISCKUM
CII0COO0M

bu6mmoteka IIOK
https://m.edsoo.ru/7f443fea

120

O000111eH1E, CUCTEMATH3AlIUs 3HAHUIA.
BeposiTHOCTB cityuyaltHOTO COOBITHSI.
DneMeHThl KOMOMHATOPUKH

121

[ToBTOpenue, 0600mEeHNE U
cucremarusanus 3HaHui. [IpeobpazoBanue
anreOpanvecKnx BbIpaXeHUI, TOMyCTUMbIE
3HAa4YCHUA

bubnunoteka LIOK
https://m.edsoo.ru/7f4441ca



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca

122

[ToBTOpeHUEe, 0600IICHNE 1
cucTeMaTH3anus 3Hanuii. [IpeodbpasoBanue
anreOpanyecKux BhIPAKEHHHN, TOMYCTHMBbIC
3HAYCHHS

bubnunorexa LIOK
https://m.edsoo.ru/7f444364

123

[ToBTOpeHUEe, 0600IICHNE 1
cucremMarusanus 3Hanui. [IpeoGpazoBanue
areOpanyeckux BhIPAXKEHUMH, 1OIyCTUMBbIE
3HAa4YeHUs

bubnunorexa LIOK
https://m.edsoo.ru/7f444612

124

125

126

127

128

O0001enne, cucTeMaTH3aIusa 3SHAHUH.
DneMeHTbl KOMOMHATOPUKH

[ToBTOpEeHME, 0000IIEHNE 1
cucTemaru3anus 3HaHui. [IpeoOpazoBanue
areOpanvIecKuX BBIPAKEHUH, TOMTYCTUMBIC
3HAYECHUSA

[ToBTOpEeHME, 0000IIEHNE 1
cucTeMaTu3anus 3HaHui. OyHKIH:
MOCTPOCHKE, CBOMCTBA N3YYCHHBIX
byHKIMI

[ToBTOpEeHue, 06001IeHNE 1
cucTeMaTu3anus 3HaHui. OyHKIH:
MOCTPOCHKE, CBOMCTBA N3YYCHHBIX
byHKIMI

O0001enue, cucTeMaTH3aIus 3HaHUH.
DneMeHThl KoOMOUHaTopuku. CiydyaliHbie
BEJIMYUHBI M PACIIPEICIICHUS

bubmuoreka [{OK
https://m.edsoo.ru/7f444a94

bu6nmorexa LIOK
https://m.edsoo.ru/7f444c56

bu6nmorexa LIOK
https://m.edsoo.ru/7f444f44

129

[ToBTOpenme, 0600mEeHNE U
cucrtemaTtusanus 3Hanuil. OyHKuuu:
MOCTPOEHUE, CBOMCTBA U3YyUEHHBIX
byHKIUI

but6mmorekxa [IOK
https://m.edsoo.ru/7f44516a



https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a

[ToBTOpeHUEe, 0600IICHNE 1

130 cucremaTtusanus 3Hanuil. OyHkuum: 1 bubnunorexa LIOK
MOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f4452e6
byHKIMI
[ToBTOpeHUEe, 0600IICHNE 1

131 cucremMaru3anus 3HaHui. I'paduueckoe 1 bubmmorexa LIOK

i https://m.edsoo.ru/7f445516
pellieHre ypaBHEHUH U UX CUCTEM

132 O0001enne, cucTeMaTH3aIusa 3SHAHUH.

CrnyuaiiHblie BeTMUMHBI U PACTIPEICTICHUS
[ToBTOpEeHME, 0000IIEHNE 1

133 cucteMaTu3anus 3HaHui. [ padudeckoe 1
pelleHre ypaBHEHUN U UX CUCTEM

134 HroroBas koHTposIbHAs paboTa

135 O000111eHE U CUCTEMATH3AaIU 3HAHUI

136 O0001enue, cucTeMaTH3alus 3HaHUH

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» Anre6pa, 9 kmacce/ Mepamsak A.T., [lomorckuii B.b., Axup M.C.; mox
penakuuei [logonsckoro B.E., O6miecTBO ¢ OrpaHnYEHHOM
orBeTcTBeHHOCThIO M3narenbckuil ienTp «BEHTAHA-I'PA®Dy;

AxnmonepHoe odmectBo «M3aaTensctBo «IIpocBerienne»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIA

Mep3snsak A.T'., [Tononckuit B.b., Axup M.C.; noa penakuuen [Togonsckoro
B.E.,

Junaktuyeckue Matepuanisl, Airedpa, 7 kiacc, O011ecTBO ¢ orpaHUYEHHOU
otBeTcTBEHHOCTHIO "M3naTensckuii uentp BEHTAHA-TPA®",;
AKIMOHEPHOE

obmectBo "N3narenscTBo [IpocBemenne";

Mep3snsik A.I'., [Tonouckuit B.b., Axup M.C.; nox penakuuen [logoasckoro

B.E.,
JunakTudeckue matepuansl, Anredpa, 8 kiacc, OOIIEeCTBO ¢ OrpaHUYEHHOMN
orBeTcTBEHHOCTHIO "M3naTensckuit nentp BEHTAHA-TPA®",;
AKIIMOHEPHOE

obmectBo "U3narenscTBo IIpocBemenne";

Mep3snsik A.T'., [Tonouckuit B.b., Axup M.C.; noa penakuuen [Togoasckoro



B.E.,

JunakTudeckue matepuansl, Anredpa, 9 kiacc, OOIIECTBO ¢ OrpaHUYCHHOMN
oTBeTCTBEHHOCTHIO "M3naTensckuii uentp BEHTAHA-TPA®D";
AKIHMOHEPHOE

obmectBo "N3narensctBo [Ipocremnienune";

Marematuka. BeposTHOCTB U cTaTUCTHKA: 7-9-€ Kacchl: 0a30BbIN YPOBEHB:
y4eOHMK: B 2 yacTsx, 7-9 knaccel/ Beicorkuii 1.P., Smenko W.B.; mox pen.
Amenko U.B., Akunoneproe o6mectBo «M3narensctBo «IIpocBemeHue
MaremaTtuka. BepossTHOCTh U cTaTUCTHKA. 7 — 9 KJIacChl. YUEOHUK B 2 4acCTSX.
YueOHuk aJig yyanuxcst 001eo0pa3oBaTesbHbIX YUpeKIeHUM (0a30BbIit
yposenb)/ U.P. Beicorkuii, 1.B. fmenko, nox penakiueit N.B. SAmenko —

M.: [Ipocsemenue, 2023.

2. Maremaruka. BeposiTHOCTb U cTaTUCTUKA: 7—9-¢ Kacchl: 0a30BbIN
YPOBEHb: METOJIUYECKOE MOCOOUE K TPEIMETHON JTUHUHN YYCOHUKOB TIO
BeposaTHOCTU U ctatuctuke M. P. Bricomkoro, U. B. Slmenko nox pen. U. B.
SAmenko. — 2-e u3m., crep. — Mocksa: [Ipocsemnienue, 2023. — 38 c.

3. Meroauka oOyueHust matemaTuke. M3yueHue BeposiTHOCTHO-
CTATUCTUYECKOU JIMHUU B TKOJIHLHOM KypCe MaTeMaTHKH: y4eO.-METO/I.
nocobue / A. C. babenko. — Koctpoma : U3n-Bo Koctpowm. roc. yu-ta, 2017. —
56 c.

4. JIexkuuwm 1mo quckpetHoi matematuke. Yacts |. KomOunaTopuka,: [Yueo.

noco6wue.]: 3.P. 3apunosa, M.I'. Kokotuukosa. — M.: PYJIH, 2012. — 78 c.



5. Pacckasel 0 MHOXKecTBax. 3-¢ uznanue/ Bunenkun H. S1. — M.: MITHMO,
2005. — 150 c.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

1. www. edu - "Poccuiickoe obpa3zoBanue" denepanbHBIN MOPTAI.

2. www.school.edu - "Poccuiickuii o01ieo0pa3oBareabHbli mopran’.

3. www.school-collection.edu.ru/ Eaunas kosurekuust nudpoBbIx
00pa30BaTEIbHBIX PECYPCOB

4. www.mathvaz.ru - docbe IKOIBHOTO YUHUTENIST MAaTEMAaTUKN
JoxkyMeHTalusi, paboure MaTepHralibl JUIsl YUUTEIE MAaTEMATUKU

5. www.it-n.ru"CeTb TBOpUYECKUX yUUTEICH"

6. www.festival.1september.ru dectuBanp megarornyecKux UacH



