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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHUs: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMKIOB, €€ OCBOCHHE HEOOXOAUMO st
IPOAOHKEHUS 00pa30BaHUs U B MMOBCEAHEBHOM XKU3HU. Pa3BuTHe y 00yyarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM ITU(PPOBOM
obmiectBe. M3ydyeHue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHUS HaOJIIOaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS ¥ BBIBOJEI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUS OOYyYalOIMUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PacCyXKJeHusi, 0000IIeHe U KOHKpETU3aInio, adCcTparupoBaHue u
ananoruto. OOydeHme  anrebpe  mpeamnoyiaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITENIHOM  JIEATEIBHOCTH  OOYYaroMIMXCs, TOITOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 0O0yUeHUSI.

B crpykType mporpammbl y4eOHOTo Kypca «Anredpa» s OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKHE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JMHUHN pa3BUBAETCS HA MPOTSHKECHUU TPEX JIET U3yUEHHUS Kypca, B3aUMOICHCTBYS C
JpYTUMU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKH PACCYXK/aTh, MCIOJIH30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B TporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPECTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMaTthdeckoro si3bika. ComepkaTenbHOH |
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTro Kypca «AnreOpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne mnuHMA «YuWcna ¥ BBIYHCICHUS» CIYKHT OCHOBOW st
JaNbHENIIET0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXcs
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aIrOPUTMaMHU, a
TaK)Xe MPUOOPETCHHUIO MPAKTHUECKNX HABBIKOB, HEOOXOIUMBIX JIJISi TIOBCETHEBHOU
KU3HU. PazBUTHE MOHATHUS O YMCIIE Ha YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHUs
CBS3aHO C pALMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM
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NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeHEMY 00111eMy 00pa30BaHUIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJEIEH, OIMCAHMS INPOLECCOB M
SBJIEHUN peadbHOro Mupa. B 3amaunm oOyueHust anreOpe BXOAAT Takke
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHHUS, CIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHne martepuana crnocoOCTBYET Pa3BUTHIO Yy OOyYaroIIMXcs
YMEHUS UCIIOIb30BaTh PA3JINYHBIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEACTABICHUN O POJIM MAaTEMAaTUKU B PA3BUTHH LIMBUJIM3ALUU U KYJIbTYpPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenne yueOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 kjacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hezenio).



COAEPXKXAHUE OBYUEHUA

7 KIIACC

Yuciaa v BIYMCICHUA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEX0] OT OAHOW (POPMBI 3aIHUCH
npobeit k gpyroil. IloHaTHe palMOHAIBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
YOOPSAJOYUBAHUE  pAlMOHANBHBIX 4uced. ApudmMernyeckue JEHUCTBUS C
palMOHAIBHBIMYA YMCiIaMu. Pellienue 3agad u3 peaibHOW NPaKkTUKW HA 4acTH, Ha
JpoOH.

CreneHb C HaTypallbHBIM I[IOKa3aTeJeM: OIpe/AesieHHne, MpeoOpa3oBaHUe
BBIPKEHUII HA OCHOBE ONPENENEHUs, 3auch O0NbIIKUX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BUJE ApoOU U JpoOU B BHUJE MPOLEHTOB. TpH OCHOBHBIE 33jaud Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEalbHON IIPAKTUKHU.

[IpumMeHeHNE TPU3HAKOB  JCIUMOCTH, pPA3JIOKEHHE HA  MHOXHUTEIN
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTM, B TOM 4HCIe TpsMas ©W  oOparHas
IIPONIOPLIMOHAIBHOCTH.

AJiredpanyeckue BbIpaKeHUs

[IepemeHHBIE, YNCITOBOE 3HAYECHHUE BBIPAKEHUS C IEPEMEHHOMU. JlomycThMBbIe
3Ha4YEeHUS NepeMeHHbIX. [IpencraBienue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeodpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBuUia NpeoOpa3oBaHUS CYMM U
IIPOM3BENICHUH, paBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENIEM.

OpHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowIeHa. CioKeHue, BBIYUTAHMUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMyJbl COKpAIEHHOIO YMHOXKEHHMs: KBaApar
CyMMBl M KBaApar pasHocTu. Popmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUEe, KOpEHb YpaBHEHHMs, IpaBuiia MpeoOpa3oBaHUs ypaBHEHUS,
PABHOCHJIBHOCTb YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YPAaBHEHMS, pEUICHHE JIMHEWHBIX YypaBHEHHU. COCTaBJIEHHWE YpPABHEHHU 110
YCJIOBHIO 3a7jauu. PenieHne TeKCTOBBIX 3a/1a4 C IOMOILBIO YPABHEHU.

JluneitHOe ypaBHEHHE C JABYMsS NMEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JMHEWHBIX YPAaBHEHHMM C AByMs INEpEMEHHbIMU. PemieHue cucrem ypaBHEHUU
cnocoboM MoACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3aJad C TOMOIIBIO
CHUCTEM ypaBHEHHM.

DOyHKIMHA



Koopaunara Touku Ha npssmou. Uucnosele npomMexyTku. PaccrosiHne Mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. AbGcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. I'padmyeckoe pernieHue IWMHEHHBIX YpPaBHCHWH W CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucsia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
JlecsiTuuHble TPUOIMKEHUST UPPALMOHANIBHBIX unced. CBOMCTBA apupMETHIECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K TPE0OPa30BaHUIO YUCIOBBIX BBIPAKEHUN
Y BBIYHCIICHUAM. [IeiCTBUTEIBHBIE YNCIA.

CreneHb ¢ UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aluCh YHCIIA.

AJuiredOpanyecKue BbIPpaKEeHUA

KBampaTHbiii  TpE€XuieH, pas3loKEHHE KBAJPAaTHOIO TPEXWIEHA HA
MHOKHUTEJIN.

Anrebpandeckas apoO6b. OCHOBHOE CBOMCTBO anreOpandeckod apoOu.
CrnoxeHve, BBIYUTAHHE, YMHOXXEHHE, JeJIeHHE alreOpandecKkux ApoOei.
ParnmonanbHble BEIpaKEHUS U UX NpeoOpa3zoBaHUeE.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, GQopmysa KOpHEW KBaJIpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiinme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padmyeckas uHTEpIpeTalys YpaBHEHUNA ¢ IBYMs NIEPEMEHHBIMH U CHCTEM
JVMHEUMHBIX YPAaBHEHUW C JABYMs NE€PEMEHHBIMH. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HEpaBEHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM ITEPEMEHHOM.

DOyHKIUU

[Tonsitue ¢ynkmuu. OOnacTh omnpeAeneHuss U MHOXKECTBO 3HAYCHUN
¢ynxiun. CrnocoObl 3a1anus QyHKIUHN.

I'paduk ynkuun. UYrenue cpoiictB (yHkumu mo e€ rpaduky. Ilpumeps
rpadukoB GYHKIHMA, OTPaXKAIOIIUX peabHbIE MPOIECCHI.



OyHKIUY, OMHUCHIBAIOIIME TPSIMYI0 H OOpaTHYIO MPOMOPIHOHATBHBIC
3aBHCHMOCTH, HX rpadukn. Oyukiun Y = X2, Y = X3, y = VX, y=|X|. ['paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KIIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4ncna, UppalMoOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JecATHUHbIe ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YUCEN, JCUCTBUTEIHHBIC YHCIIA
KaKk OECKOHEUHBbIE JAeCATUYHbIE JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEKly MHOKECTBOM JIEUCTBUTEIBHBIX YACE]I U KOOPAUHATHOM IIPAMOM.

CpaBHEHHME JIEWCTBHUTENIbHBIX YHCEN, AapU(PMETUYECKUe JEHUCTBUS C
JEACTBUTEIbHBIMU YU CIIAMH.

Pasmeppl OOBEKTOB OKPYXKAIOLIETO MHpa, JJIUTEIBHOCTh MPOIECCOB B
OKpPY’KaroleM MHUpE.

[Tpubnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [[puknaka u onjeHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHHS U HEPABEHCTBA

JInnenHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

KBanparnoe ypaBHeHue. PenieHue ypaBHEHHUH, CBOASIIMXCA K KBaJIpPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEW M YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHue TeKCTOBBIX 3aaad
aNredpandyecKuM METOJIOM.

VYpaBHeHHe ¢ ABYyMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem aByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM 1ByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEHOe, a Jpyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHHUN C IBYMsI IIEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienre JIMHEHHBIX HEPABEHCTB C OJHOM mIepeMeHHOW. PemieHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padmyeckas MHTEpIpeTalys HEPABEHCTB M CHCTEM HEPABEHCTB C JIByMS
IIEPEMEHHBIMH.

DyHKIMHA

KBanpatnunas ¢yskuus, e€ rpaguk u cBoiictBa. [lapaGona, koopauHaThl
BEPILMHBI Tapaboibl, OCh CAMMETPUHU MapadOJIbL.

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

YucioBBIE OCIEI0BATEILHOCTH U MIPOrPEeCcCHH



[IoHsiTHE YMCITIOBOM MOCIENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
peKkyppeHTHOl (popMyoit u hopmysol N-ro wieHa.

Apudmernueckass U reoMmerpuueckas nporpeccuu. @opmyiel N-ro udjaeHa
apu(MeTHnYeCcCKo U reOMeTPUUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N UJIEHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJMHATHOMW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.
IINIAHUPYEMBIE PE3YJIIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBI

JIuuHOCTHBIE Ppe3yabTaThbl OCBOCHHUS MPOrpaMMbl  yuyeOHOTO Kypca
«Anrebpa» XapaKTepu3yroTCs:

1) naTpuoTHYecKoe BOCIMTAHHE:

MPOSIBICHUEM UWHTEpeca K TMPONUIOMYy W HACTOSIIEMY POCCHUKUCKOMN
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHUMCKOW MaTEMaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTIKEHUM B IPYTUX HayKaX W MPUKIAAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEN TpakJIaHWHA U peasiu3allii ero
npaB, TMPEJICTABJICHUEM O MATEeMaTUYECKUX OCHOBaxX (yHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPa)kKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKACHUIO 3TUUECKHUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUU HAyKH, OCO3HAHUEM BaXHOCTH
MOPaJbHO-3TUYECKUX TPUHIIUAIIOB B ICSATEILHOCTH YUEHOTO;

3) TpyAOBO€E BOCIIMTAHUE:

YCTAaHOBKOII Ha AaKTMBHOE Yy4YacTHE€ B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAIMpPaBICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMaTUYE€CKOIO
oOpa30oBaHUsS Ha TPOTSHKCHUM BCEW JKM3HM IS YCTENMIHON MpodecCroHaTbHOM
JEATCIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM WHIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajay, pEUIeHUH, pacCyX JACHHUM, YMEHUIO BUIECTh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;



S) HeHHOCTH HAYYHOI'0 ITO3HAHMSA:

OpHEHTalMEel B JIEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAay4HBIX
IPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJBI U
o0miecTBa, MOHUMAHUEM MaTEMaTHMYECKON HayKu Kak cdepbl UelIOBEUYECKOM
JEATEIbHOCTH, JTANlOB €€ pa3sBUTUSA M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALINY,
OBJIAJICHUEM SI3BIKOM MAaT€MaTHKH M MATEMaTUYECKOW KYJIbTYpOU KaK CPEACTBOM
IIO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMHU HABBIKAMHA HCCIEN0BATENBCKON
NEATEIbHOCTH;

6) ¢usuuyeckoe BocnuTaHue, (popMHpPOBAHHE KYJIBLTYPHI 310POBbS H
IMOLMOHAJIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO TPHUMEHATH MAaTEMATHYECKHE 3HAHWS B HMHTEPECAX CBOETO
3I0pOBbsl, BEIEHHS  3J0pOBOro  o00pa3a JKU3HU  (340pPOBOE  IUTAHUE,
cOamaHCUpPOBAaHHBIA PpPEXUM 3aHATHUM W OTAbIXa, peryjspHas Qunueckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBblKa pe(IEKCHUU, MNPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JIPyroro 4ea0BeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTAlMEN Ha NIPUMEHEHUE MAaTEeMaTUYECKUX 3HAHUMN JUIsl PELICHUS 3a/1a4
B 00JacTH COXPAaHHOCTH OKpYXaroullel cpenbl, IIaHUPOBAHMUS IMOCTYIKOB U
OLICHKM MX BO3MOXHBIX IIOCIEACTBUM I OKPYXKAIOIIEH Cpeabl, OCO3HAHHEM
IJI00AJIBHOTO XapakTepa 3KOJOTUYECKHUX MPOOJIeM U MyTel UX pEeLIeHUs;

8) ajanTanus K M3MEHSAIOMUMCH YCJIOBUAM COLUMAJIBHON W NPUPOIHOM
cpeabl:

IFOTOBHOCTBIO K JEHUCTBHUSAM B YCIIOBHUAX HEOIPEACIEHHOCTH, ITOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 NMPAKTUYECKYIO AEATEIBHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUoOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS1, HABBIKA U KOMIIETEHIIMH U3 OIbITA APYTHUX;

HEOOXOJUMOCTBIO B (OPMHUPOBAHMU HOBBIX 3HAHMHA, B TOM YHCIE
(bopMynIupoBaTh UJIEU, TOHATHSA, TUIIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM YHCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEN, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIHUNA KOHTPMEp, KOPPEKTHPOBATh
OpPUHUMAaeMble pElIeHUusT U ACUCTBUS, (POPMYJIHPOBATh U OLICHUBATh PHUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIBTATbBI
ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS
ba3oBble 1ornyeckue aefcTBus:
e BBIABIITH U XapaKTEPU30BATh CYLICCTBEHHBIE NMPU3HAKU MATEMAaTHYECKUX
OOBEKTOB, TMOHATHI, OTHOLUEHUN MEXIY IOHATUAMHU, (POPMYJIUPOBATH
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ONpENENECHUs] IOHATUN, YCTAHABIMBATh CYIIECTBEHHBIM  IPHU3HAK
KJIacCU(UKALMU, OCHOBAHUA MJIi OOOOIICHHWS W CpPaBHEHUS, KPUTEPUU
IIPOBOJIMMOI0 aHAJIN3a;

BOCIPUHUMATh, (QOpMYyJIUpOBaTh U  NpeoOpa3oBbIBaTh  CYKJCHUS:
YTBEpAUTENIbHbIE W OTPULIATENIbHBIC, €IUHUYHBbIE, YacTHbIE M OOLIHeE,
YCIIOBHBIE;

BBISIBISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTuBOpeurss B (akTax, JAHHBIX, HAONIONECHUAX U YTBEPKIACHUSX,
npegiaraTb  KpUTEpUU s BBISIBICHHUA  3aKOHOMEPHOCTEM U
IIPOTUBOPEUHNIL;

JienaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIFOUEHH 110 aHAJIOTUU;
pa3bupath J10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKIECHUH (IIpSIMbIE U OT
IPOTUBHOTIO), MPOBOJUTH CAMOCTOSITEJIbHO HECJIOXHbBIE JOKa3aTeJIbCTBA
MaTeMaTUYeCKUX (PaKTOB, BBICTpAWBaThb apPryMEHTAlLUI0, IPUBOIUTH
IPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Ccroco0 perieHuss y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BapUaHTOB pelIeHMs, BbIOMpaTh Haubosiee MNOAXOASIIUNA € YYETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiicTBUS.

WCITOJIB30BaTh BOMPOCHI KaK MCCIIEIOBATCILCKU WHCTPYMEHT ITO3HAHMSI,
dbopmyIpoBaTh BOMPOCH], (UKCHUPYIONME MPOTHBOpPEUUE, MPOoOIemMy,
CaMOCTOATENILHO YCTaHaBIMBAaTh HCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUIOTE3Y, apTyMEHTUPOBAThH CBOIO TIO3UIUIO, MHEHHUE;

MPOBOJUTH IO CAMOCTOSATEIHLHO COCTABJICHHOMY IUIAHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJbIIOe  WCCIEAOBaHHWE IO  YCTaHOBIICHHUIO
OCOOEGHHOCTEM MaTEeMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIEHHUS U BBIBOJBI IO pe3yJibTaTam
POBEAEHHOTO HAOIOIEHHUS, MCCIIEIOBAHMs, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TAKXKE BBIJIBUTATH
MIPETNOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh WU HW30BITOYHOCTh HH(POpPMALUM, JaHHBIX,
HEOOXOUMBIX JJISl pEeLICHU 3a4a4u;

BBIOMpATh, AHAJIU3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MPEICTaBICHHUS,



BbIOUpaTh (GopMy TMpeACTaBlIeHUs HHODOPMAIMM U WUIUTIOCTPUPOBATH
pemiaeMble 3aJayd CXEMaMHd, JuarpaMMamMi, HWHOM Trpadukod U uX
KOMOMHAIMSIMU;

OLIEHUBATh HaAEKHOCTh MH(GOPMALUU IO KPUTEPUSM, MPEUIOKEHHBIM
YUUTEIEM WIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIOBUSIMU M LIENSIMU OOLIEHHUS, ICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO
TOUKY 3pPEHMsI B YCTHBIX M NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOly pelIeHus 33]1a4i, KOMMEHTUPOBAThH ITOJIYyYEHHBIN pe3ysbTaT;

B X0J1€ 00CYKJIE€HUS 3a/1aBaTh BOIPOCHI O CYIIECTBY O0CYK1a€MOM TEMBI,
npo0JIeMBbl, pelIaeMoi 3a/1auu, BbICKa3bIBaTh UAECH, HAIICJICHHBIC HA MIOUCK
pEelIeHus, COIIOCTaBIATH CBOM CYXKIEHUS C CYXICHHSAMH JIPYTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOU GopMme (hopMyIupoBaTh pa3HOTIACHsl, CBOM BO3PAKEHHUS;
NPEACTaBIATh  pPE3yJbTaThl  pPELICHHs  3aJayd,  JIKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHHUS C Y4ETOM 3a/1ay MPE3eHTAUN U 0OCOOEHHOCTEN ay TUTOPHH;
NOHMMAaTh W HCIOJb30BaTh  IpPEUMyINECTBA  KOMaHIHOM MU
WHIUBUIYAIbHOM pabOThl TpH pELIEHUH YYEOHbIX MaTeMaTH4YEeCKUX
3ajzay;

IPUHUMATh LEIb COBMECTHOW JEATEIBHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOI paboThl, pacupelessiTb BHABI pPadOT, JOroBapuUBaThCA,
00CyXIaTh IPOIIECC U Pe3ybTaT pabOThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TIpPyNIoBbIX (opmax pabotsl (0OCyXaeHHs, OoOMeH
MHEHUSMH, MO3TOBBIE IITYPMBl M JIPyTU€), BBINOJHATH CBOK YacTh
paboTHl M KOOPAUHUPOBATH CBOU JCHCTBUS C IPYTUMH YJI€HAMH KOMAaH/IbI,
OLICHMBATh KayeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranuzanus:

CaMOCTOATEJIBHO COCTAaBJIATH IUIaH, AJITOPUTM PELIECHUs 33aJa4d (MU €ro
4acTh), BBIOUpATh CIOCOO pelIeHUs: ¢ YYETOM UMEIOIIUXCS PECypcoB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapHaHTHI PEIICHU ¢ y4ETOM HOBOM MH(OpMAaLIUU.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

BJI1aACTh criocobamMu CaMOIIPOBCPKH, CAMOKOHTPOJIL  IIpomecca H
pe3yiibTaTa pCIUICHUA MaTEMaTHYE€CKOMU 3aJa4u,
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e TMPEABUACTH TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIPH PEILICHUH
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
0OCTOATENIHCTB, HAWECHHBIX OIIHMOOK, BRISIBICHHBIX TPYAHOCTEH;

e OILICHUBATh COOTBETCTBHUE PE3YyJIbTaTa NEATEIBHOCTH IOCTABICHHOMN LIENIU
U YCIIOBUSIM, OOBSCHATH NPUYUHBI TOCTHKEHUS WU HEJOCTUKEHUS LENH,
HAXOAWUTh OMUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xoniy oOyueHus B 7 kjacce OOyYarONIMICS TOJYYHUT CIEAYIOIIHNE
MpEAMETHBIE PE3YIbTATHhI:

Yucsa v BbIYMCJIEHUS

BoInonHATh, codyeTass YCTHbIE M MHChbMEHHBIE MPUEMBI, apuMeTHUECKHe
JEUCTBUS C PallMOHATIbHBIMU YUCIIAMU.

HaxoauTh 3Ha4YeHWsSI YHUCJIOBBIX BBIPAKEHHUH, MPUMEHSITH Pa3zHOOOpa3HbIC
criocoObl ¥ MPUEMBI BBIYUCIICHUS 3HAYEHUN JAPOOHBIX BBIPAKEHUN, COACPIKALIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoauTh OT 0fHOM (HOPMBI 3aMKMCH YUCEN K JAPYyroi (mpeoOpa3oBHIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YACTHOCTU B O€CKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOUYMBATH PallMOHAJIbHBIC YUCIIA.

OKpyIJIsTh ynca.

BBINONHATE TPUKUAKY U OLEHKY pE3yJbTaTa BIUUCICHUN, OLIEHKY 3HAYEHUN
YUCJIOBBIX BBIPAKECHUU. BBINOIHATE AEHCTBUS CO CTENEHSIMHU C HATypajlbHBIMU
MOKa3aTeIsIMH.

[IpuMeHsAT,  NpU3HAKK  ACIUMOCTH, Pa3loKeHHWE Ha  MHOXHUTEIH
HaTypaJbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBS3aHHBICE C OTHOIIECHUEM
BEJIMYMH, MPOMOPIHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PELMICHU 3aJ1a4 C YYETOM OTPAHUYCHUH, CBSA3AHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.

AsredpanyecKue BbIPAKEHUA

Hcnonp30BaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHMBOJIUKY, PUMEHSTH
e€ B Ipoliecce OCBOCHUS y4eOHOro MaTepuarna.

HaxoauTh 3HaueHuss OYKBEHHBIX BBIpAXCHUW MPHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

Boinmonuate  mpeoOpa3oBaHus — IIE€IOTO  BBIPAXEHHUS B MHOTOWICH
MIPUBEACHUEM TTOIOOHBIX CIATa€MbIX, PACKPBITHEM CKOOOK.

BBINONHAT yMHOXKEHHWE OJHOYIEHA HAa MHOTOWIEH M MHOIOWIEHa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CYMMBbI U KBaJipaTa pa3HOCTH.
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OCyIIECTBIATh PaA3JIOKEHUE MHOTOWIEHOB HAa MHOMUTEIM C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOILIEro MHOXHTENSA, TIPYNIUPOBKH  CIAraeMbIX,
npuMeHeHus: (POpMyYJI COKPAILIEHHOTO YMHOKEHHS.

[TpumeHsTh npeoOpa3zoBaHUsl MHOTOUYWIEHOB JUIsl PELICHUS PAa3IMYHBIX 3aja4
13 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHOU TPAKTHUKHU.

Hcrnonb30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMU IOKAa3aTEISIMU IS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA

Pemare nuHENHBIE ypaBHEHHUS C OJHOM NEPEMEHHOW, NPUMEHSS IIpaBuia
nepexoaa OT UCXOIHOIO YPAaBHEHHMsI K PaBHOCWIBHOMY eMy. IIpoBepsTs, sBiseTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumensTh rpaduyeckre METOIbl IPU PEIICHUN JIMHEWHBIX YPABHEHHUM U UX
CUCTEM.

[TonGupare mnpumepbl Map 4YHUCEN, SBIAIOIIMXCS pPEIIEHUEM JUHEHHOIro
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JHUHEWHOIO YpaBHEHHUS C
JIBYMSl TIEPEMEHHBIMH, MOJIb3YsSCh TIpaUKOM, NPHUBOJAWUTH MPUMEPHI PELIECHUS
YpaBHEHUS.

Pemate cucteMsl 1ByX JIMHEWHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsTh M pellaTh JMHEWHOE YpaBHEHUE WIIM CHCTEMY JIMHEWHBIX
YpPaBHEHUN 1O YCJIOBHUIO 3a/Ja4d, HWHTEPHPETHUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ NIOJIyYE€HHBIN Pe3yJIbTar.

DOyHKUIMHA

N3o0paxkath Ha KOOPJAUHATHOM MPSIMOM TOUKHU, COOTBETCTBYIOIIHE 3a/IaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, HMHTEPBAJIbl, 3aAMCHIBATh YHCIOBBIE MPOMEKYTKH Ha
aNre0pandecKoM SI3bIKE.

OtMmedaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpJMHATaM,
CTpOUTh rpaduky TMHENHBIX GyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUUA U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, pPACCTOSHHUE, LI€HA, KOJUYECTBO, CTOMMOCTD,
MIPOU3BOUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBICHHUS W aHalW3a MHOOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALIUIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kjacce oOOyYarOmIUiiCs MONYYHUT CIICTYIONTHE
IPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BBIYMCICHUA
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Hcnonb30BaTh HayaJlbHbIE MPEACTABICHHUS O MHOXKECTBE JIEHCTBUTEIBHBIX
yucen ISl CPaBHEHMSI, OKPYTJIEHUS U BBIYMUCIECHUN, N300pa)kaTh JIEHCTBUTEIbHbBIE
YHYCIla TOYKaMH Ha KOOPJAWHATHOU MPSAMOM.

[IpumensaTh moOHATHE apu(METUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHM, UCIIOJIb3Ysl MPU HEOOXOAMMOCTH KAJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHusl BBIPAKEHUHN, CONEPIKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECITUYHBIX
npo0Oeit u creneneit yucia 10.

AuredpanvyecKue BbIPpAKEHUSA

[IpuMeHATh TMOHATHE CTENEHW C LEJbIM IOKa3aTelieM, BbIIOJHSITh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKALUX CTENEHH C LIETBIM MOKa3aTeJIeM.

BBINONMHATE TOXKIECTBEHHbIE NPEOOpPa30BaHUs PalMOHAIbHBIX BBIPAXKECHUN
Ha OCHOBE MpaBUJI ICHCTBUI HaJl MHOTOUJICHAMH U alreOpandecKuMu Ipo0siMu.

PackmanpIiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[TpumeHsTh npeoOpa3oBaHusl BEIPAXKEHHM JIs peHICHUs] Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON TPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate nMHENHBIEC, KBaJpaTHbIE YPaBHEHUS W pPalMOHAJIbHBIE ypaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C ABYMsI IEPEMEHHBIMHU.

[IpoBOANTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHHUEM IrpapuuecKuX MpeACcTaBleHul (yCTaHaBIMBaTh, UMEET
JU yYpaBHEHWE WM CHUCTEMA YPABHEHUM PELICHUs, €CIIM MMEET, TO CKOJIBbKO, U
npoyee).

[lepexoauTh OT cIOBECHON (OPMYIMPOBKH 3aJaul K €€ anredpandyeckoi
MOJIENIM C TIOMOILIBIO COCTaBJICHUS YPABHEHUS WJIM CHUCTEMBbl YpaBHEHUH,
MHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M IMOJTYyYEHHBII pe3ysbTarT.

[IpuMeHSATh CBOMCTBAa YMCIOBBIX HEPABEHCTB I CPaBHEHUsS, OLICHKH,
pemaTh JUHEHMHBIE HEPABEHCTBA C OJHOM INMEPEMEHHOM W MX CHUCTEMBI, JABaTh
rpa@uuecKyo WUIIOCTPALIMI0 MHOXKECTBA PEIIEHUH HEpPaBEHCTBA, CHCTEMbI
HEPaBEHCTB.

DyHKIUU

[Tonnmath U UCHONB30BaTh (HYHKIMOHAJIBHBIC MOHATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAUEHMsI), ONPEACNITh 3HaueHHe (YHKUUHU O 3HAYEHUIO
aprymeHTa, OrpeaeiaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

CtpouTts rpaduKu AMeMEHTApHBIX PYHKIMNA BUA:

y = kix, y = x2, y = X3,y = |x|, y = VX, OIHCBIBAaTh CBOWCTBA YHCIOBON
dbynkiuu 1o e€ rpaduxy.
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K xoHiy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
MPEIMETHBIE PE3YJIbTATHI:

Yucsia v BbIYMCIEHUS

CpaBHUBATH U YIIOPSAAOYNBATH PALIMOHAIIBHBIEC U UPPALIMOHAIBHBIE YHCIIA.

BoInonHATh  apupMeTHYeCKue JEeUCTBUS € palMOHAIBHBIMU YHCIIAMH,
coueTass YCTHbIE UM MHUCHBMEHHBIE TMPUEMBI, BBIIOJHITH BBIUUCICHUS C
UppalMoHaIbHBIMU YUCIaMHU.

HaxoauTe 3HaueHusi CTENEHEH C LEJbIMA [OKa3aTelsIMU U KOpPHEM,
BBIYUCIISITh 3HAYEHUS YNCIOBBIX BBIPAKECHUM.

OKpyrJisiTh IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKHUAKY PE3yJbTaTa
BBIUYHCIICHU, OLICHKY YMCIJIOBBIX BBIPAXKEHUM.

YpaBHeHMs U HEPABEHCTBA

Pewiaty JIMHEHBIE W KBaJpAaTHBIC YPAaBHEHWS, YPaBHEHUSA, CBOJSIIHMECS K
HUM, TIPOCTENIITNE APOOHO-pAIIMOHAIIBHBIE YPABHEHHSI.

Pemate cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJJTHO YPAaBHEHUE HE SIBISCTCS JIMHCHHBIM.

Pemiath TeKCTOBbIE 3ajauu  aJireOpandeckuM CrocoO0OM C  MOMOIUIBIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI JIBYX YPABHEHUM C JBYMsI IEPEMEHHBIMHU.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHNUS YPABHEHUM U CUCTEM YPaBHEHUM, B
TOM YHCJI€ C TPUMEHEHUEM TpauiecKuX MpeCTaBIeHUN (yCTaHABIUBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW PEUICHUS, €CIM HUMEET, TO CKOJbKO, U
npoyee).

PemaTte nuHelHbIE HEpPaBEHCTBA, KBaJIpaTHBIE HEPABEHCTBA, H300pakaTh
pelIeHNE HEPABEHCTB HA YMCJIOBOW NPSIMOM, 3alMCHIBATH PEIICHHE C MOMOIIBIO
CUMBOJIOB.

Pemiath  cuctemMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJTIOYAIONINE KBAJpPAaTHOE HEPABEHCTBO, W300pa)xkaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB Ha YUCIIOBOM MPSIMOM, 3aMUCHIBATh PEIIEHUE C TOMOIILI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JIMYHBIX 3a7a4.

DyHKIMHA

Pacno3naBaTh (PyHKIMM U3Y4eHHBIX BHJOB. IloKa3piBaThb CXEMaTHYECKU

pacnosoKeHue Ha KOOPIUHATHOM IIOCKOCTH TpadukoB GyHKImA Buga: y = KX, Yy
=kx+b y=kix, y=ax2 + bx + ¢, y=x3,y=1X Yy = |x|, B 3aBucuMocT: ot
3HaYeHUH K03()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crtpouth U HU300paXkaTh CXEMAaTUYECKU TpaduKH KBaIpaTHUYHBIX (DYHKIUH,
OIMCHIBATH CBOMCTBA KBaAPATUYHBIX (DYHKIIHI 10 UX rpaduKam.
Pacrnio3HaBaTh KBaJpaTHUHYIO (QYHKLHIO 10 (OpMYIe, TPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.
14



YucjioBble MOCTIEA0BATEIHLHOCTH H POTPeCCH U

PacrosnaBaTh apuPMETHUYECKYI0 M TEOMETPHUYECKYI0 TIPOTPECCHH TPH
pa3HBIX CrIoco0ax 3aaHus.

BbIMIONHATS  BBIYMCIEHHUSI €  HCIOJb30BaHHEM (GOpMya N-TO  4jieHa
apru(pMETUIECKON U TeOMETPUUECKON MPOTrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N300pakath YJIEHBI MOCJIEIOBATEILHOCTH TOYKAMHU Ha KOOPJIWHATHOMN
MJIOCKOCTH.

Pemate 3amaun, CBS3aHHBIE C YHUCIOBBIMH IOCJIEIOBATEIBLHOCTSIMU, B TOM
YHCIIE 3a/la4u U3 PEeabHOM JKU3HU (C UCIOJIb30BAHUEM KallbKYJISATOPA, IIUMPOBBIX
TEXHOJIOTUH).
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TEMATHYECKOE

IHJIAHUPOBAHHUE 7 KJIACC
HanmenoBanue pasnena [KonnuecTBo OcHoBHOE OcCHOBHBIE BU/JIbI ACSITEIBHOCTH O0YYarOIINXCS]
(TemnI) Kypca 4acoB coJiepKaHue
Yucna 1 BBIYKCIICHHUS. 25 [lonsiTne CucremMaTu3upoBaTh U 000ralIATH 3HAHUS
ParmonanpHbIe yncia palMOHAIBHOIO YUCIA. | 00 OOBIKHOBEHHBIX U JECITHUUHBIX IPOOSIX.
Apudmernyeckue CpaBHHMBATB M YIIOPAA0YMBATH APOOH, IPEOOPA3OBHIBAS
JEUCTBHS IpU HEOOXOJUMOCTHU AECSITUYHBIE APOOU B OOBIKHOBEHHBIE,

C pallMOHAIBHBIMU
yuciamu. CpaBHEHHME,
YIOPSI0YMBAHKE
PalMOHAJIBHBIX YHUCEIL.
Crenenb

C HaTypaJIbHbIM
MOKA3aTeJIEM.
Pemienne oCHOBHBIX
3a/1a4y Ha 1poou,
MIPOLICHTHI

W3 peAUTbHOU
MIPaKTUKHU.

[Ipu3Haku 1e1MMOCTH,
Pa3JIOKEHHUS

Ha MHOXKUTEIIN
HaTypaJIbHBIX YHCEIL.
Peanbnbie

OOBIKHOBEHHBIE B JECSITUUHBIE, B YACTHOCTU B OECKOHEUHYIO
JNECATUYHYIO IPOOb.

IIpyMeHATH pa3HOOOpPa3HbIE CIIOCOOBI M IPUEMbI
BbIYMCJICHUS 3HAYCHUH APOOHBIX BbIPAKEHHUH,
cojiepKaiuX OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH:
3aMEHATh IPU HEOOXOIUMOCTH JECATUUHYIO IpO0b
OOBIKHOBEHHOM M OOBIKHOBEHHYIO JECATUYHOU, TPUBOJIUTH
BbIpaKEHUE K PopMe, Hanbosiee yT100HOM Uil BBIYMCIICHUH,
npeoOpa3oBbIBaTh APOOHBIE BHIPAXKEHHS HA YMHOKEHUE

U JIeJICHHUE AECATUYHBIX JpOoOeil K AEUCTBUSIM C IIEJIbIMU
YHCIIaMHU.

IIpuBOoAUTH YHC/IOBBIC H OYKBEHHbIE IPUMEPbI CTENIEHU
C HaTypaJIbHBIM TOKa3aTejeM, OObACHSS 3HAUCHUS
OCHOBaHMS CTEMEHU U MOKa3aTeNs CTENeH!, HAXOAUTh
3Ha4YeHUs cTernenei Buaa a" (a — mo0oe paruoHaIbLHOE
YHUCII0, N — HATYpaJIbHOE YUCIIO).

IHoHuMAaThL CMBICI 3aMKCH OOJIBIIUX YUCET C TOMOIIBIO
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3aBucuMocCTH. [ Ipsamas
1 oOpaTHas
IPOTIOPIIMOHATLHOCTH

JECATUYHBIX Ipo0eit u ctenenei uncna 10, npuMeHATH X
B PEaJbHBIX CUTYAIHIX.

IIpuMeHsITH IPU3HAKY JISTUMOCTH, PA3JI0KCHHS Ha
MHOKUTEIH HaTypaIbHBIX YUCEIL.

PemaThb 3a1a4m Ha 4aCTH, IPOIIEHTHI, POTIOPIIHH,

Ha HaxOoXXJIeHUe ApoOu (TIPOIIEHTa) OT BEJIMUUHBI U
BEJIMYMHEI 10 €€ IpoOu (MPOIEHTY), ApoOu (IIPoLIeHTA),
KOTOPBI COCTABIISIET OJJHA BEIMYMHA OT IPYTOM.
IIpuBoaUTH, pa30MpaTh, OEHNBATH PA3TUYHBIC PEIICHHUS,
3aMKCH PEIIEHUI TeKCTOBBIX 33/1a4.

Pacno3HaBaTh M 00BSACHATD, ONUPASICh HA ONPE/ICICHHUS,
MPSIMO TIPOMIOPIIMOHATIFHBIE U OOPATHO MPOTIOPIIMOHATHHBIE
3aBUCUMOCTH MKy BETMYMHAMU; PUBOAUTH MPUMEPHI
ATUX 3aBUCUMOCTEN U3 peabHOr0 MUPA, U3 IPYTHX YUEOHbIX
PEIMETOB.

PemiaTh npakTUKO-OpUEHTHUPOBAHHBIE 33/]a4l Ha IpoOu,
IOPOLEHTHI, MPSIMYIO U OOPATHYIO MPOMOPLUHUOHATIBHOCTH,
IPOTOPIIAN

AnreOpanyeckue
BBIPKEHUS

27

bykBeHHbIE
BBIPAKEHUSI.
IIepemeHHBIE.
Jonycrtrmslie
3HAYEHUS
NIEPEMEHHBIX.
DopmyJIbl.
[IpeobpazoBanue

OBaaners anredpanyeckor TEpPMUHOJIOTUEN U CUMBOJIMKOM,
NPUMEHSITh €€ B MMPOIECCe OCBOCHUS YyueOHOTro MaTepHaia.
HaxoauTth 3HaueHrs OYKBEHHBIX BBIPKEHUN TIPH 3a/IaHHBIX
3HAYCHUSX OYKB; BBITIOJIHITH BBIYMUCICHUS TI0 (pOopMyIiam.
BoInosHATH npeoOpa3oBaHus 100 BhIPAKCHUS

B MHOTOYICH NMPUBEACHUEM MMOJJOOHBIX ClaraeMblIX,
PaCKpBITHEM CKOOOK.

BBINOJHATH YMHOXXEHHUE OJTHOYJICHA HA MHOTOWICH
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OYKBEHHBIX
BBIPAKECHU,
pacKpbITHE CKOOOK
Y IPUBEJICHUE

HOI[06HI)IX cJiaraCMbIX.

CBoiicTBa cTCIICHU
C HaTypaJbHbIM
MoKa3aTeyIeM.
MHOro4JIEHbI.
CnoxxeHnue,
BBIYMTAHUE,
YMHOXEHHUE
MHOT'OYJICHOB.
DopMybl
COKpAaIIIEHHOTO
YMHOKCHHUS.
Paznoxxenne
MHOT'O4YJICHOB
Ha MHOXKHUTEIHN

¥ MHOTOWIECHA HA MHOTOUWICH, IPUMEHATHb (POPMYJIbI
KBaJ[paTa CyMMBI U KBaJpaTa pa3HOCTH.

Ocy1ecTBJIATH Pa3IOKEHNE MHOTOYIEHOB HA MHOKUTEIN
IIyTE€M BBIHECEHHUS 32 CKOOKU OOLIET0 MHOXKHUTEIS,
MpUMEHEHUs (HOPMYIIBI pa3HOCTH KBAJPaToB, PopMys
COKpPAILEHHOTO YMHOKEHHSI.

IIpumensaTh NpeoOpa3zoBaHUE MHOTOUJIEHOB JIJIsl pELIEHUS
Pa3JIMYHBIX 3a]1a4 U3 MATEMATUKH, CMEKHBIX IPEIMETOB,
U3 pEATBHOU MPAKTUKH.

3HAKOMMTBHCS € MCTOPHUEH Pa3BUTHUS MAaTEMATUKH

YpaBHEHUS 1 HEPABEHCTBA

20

YpaBHeHue, paBuiia
npeoOpa3oBaHus
YpaBHEHUS,
PaBHOCHJIBHOCTD
YPaBHEHHUM.
JIunelinoe ypaBHEHUE
C OJTHOM IIEPEMEHHOM,

Pemiathb nmuHEliHOE ypaBHEHUE C OJHOM ITEPEMEHHON,
NPUMEHSAS MPABUJIA IEPEX01A OT UCXOAHOTO YPABHEHUS

K PaBHOCWJIBHOMY eMy OoJiee MpOCTOro BUAA.

IIpoBepaATh, ABISAETCS JIU KOHKPETHOE YUCIIO KOPHEM
YpPaBHEHMUS.

IMoadoupaTs npuMepsbI ap YUCEI, SBJISIONIUXCSA PELICHUEM
JIMHEMHOIO YPAaBHEHHUS C JIBYMS [IEPEMEHHBIMMU.

18



PEIICHUE TUHEUHBIX
ypaBHeHUM. Pemienue
3a/1a4 C MOMOUIBIO
YPaBHEHHUM.

JIuneliHoe ypaBHEHUE
C AByMS
IIEPEMEHHBIMU U €TO
rpaduk. Cucrema AByx
JIMHENHBIX YPABHEHUN

CTpouTthb B KOOPIUHATHON MJIOCKOCTH TpaduK TMHEHHOTO
yYpaBHEHUS C IBYMsI IEPEMEHHBIMU; MOJIB3YSICh TpadUKOM,
NPUBOAUTH IPUMEPBbI PEUICHNS YPABHEHUSI.

HaxoauTh peneHue CUCTEMbI IBYX JUHEHHBIX YPABHEHUN
C ABYMSI IEPEMEHHBIMHU.

CocTaBiaiTh U pelIaTh YPAaBHEHUE U CUCTEMY
YPaBHEHMH I10 YCIOBUIO 3a7a4H, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H I10Jy4YECHHBIN
pe3ynbrar

C AByMS
[IEPEMEHHBIMU

KoopauHatel u rpaduku. 24 Koopaunara Touku M300paxkaTh Ha KOOPAVMHATHON NPSIMOM TOYKH,

OyHKIMU Ha npssMoil. UUCIIoBbIE | COOTBETCTBYIOIIME 3aJaHHBIM KOOPJAWHATAM, JTyYH, OTPE3KH,
IIPOMEKYTKH. MHTEPBAJIbL; 3aUCHIBATh UX HA aNreOpandyeckoM si3bIKe.

Paccrosiaue mexnay
JIBYMsI TOUKaMU
KOOPJWHATHOU
MIPSIMOU.
IIpssmoyronbHas
CUCTEMa KOOpIMHAT
Ha IJIOCKOCTH.
[Tpumepsl rpadukoB,
3aJJaHHBIX
dbopmynamu.
Yrenue rpaduxon

OTMeuyaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH

10 33JIaHHBIM KOOPANHATAaM; CTPOUTH IPAPUKU HECTOKHBIX
3aBUCUMOCTEH, 3aJaHHBIX (hOpMYyJIaMH, B TOM YHCIIE

C IMOMOIIIBIO ITUGPOBBIX TAOOPATOPHIA.

IIpuMeHsITh, H3y4YaTh MPEUMYIECTBA,
HHTEPHPETUPOBATH TpadruecKuii Criocod npecTaBICHUS
W aHaIM3a Pa3HOoO0pa3HOM KU3HEHHON HH(POPMAIIHH.
OcBauBaTth NMoHATHE (DYHKITNH, OBJIAICBAThH
GyHKIIMOHATFHOW TEPMUHOJIOTHEH.

Pacno3naBars uHelHY0 QyHKIHIO Y = KX + b,
OIMCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHUI
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peaTbHBIX
3aBUCUMOCTEMN.
[Tonsarue GhyHKIMM.
['paduk pyHKIINH.
CBoiicTBa QyHKITHIA.
Jluneiinas GyHKITHUS.

ko3 dunmenToB K u b.

Crponth rpaduku JinHeitHON QyHKINMU, QyHKIMHA Y = | x|.

HUcnoas3oBath nM(ppoBbIe pecypehbl 11 IOCTPOEHUS
rpadukoB (pyHKUIUN U U3yUEHUS] UX CBOICTB.
IIpuBoaAUTH NPpUMeEPBbI INHENHBIX 3aBUCUMOCTEN

B PEaJIbHBIX MPOLECCAX U SABICHUAX

[locTpoenue rpaduka
JUHENHON QyHKIUY.
I'paduk GyHKIIMN
y =|x|
[ToBTOpEeHUE N 0000IIEHNE 6 [loBTOpEHME BriOMpaTh, NPUMEHATH OLEHUBATH CIIOCO0bI CPDABHEHHS
OCHOBHBIX IOHATUHI YKCEJl, BBIYUCICHUI, TPpeoOpa30BaHUil BBIPAXKECHHUI,
1 METOJOB Kypca pElIeHUs] YPaBHEHHI.
7 xnacca, 0000111eHIE OcyuecTBJIATh CAMOKOHTPOJIb BHITTOJHSAEMbIX JEHCTBUI
3HAHUMN Y CaMOIIPOBEPKY PE3yJIbTaTa BIYUCICHUM,
npeo0pa3oBaHuid, TOCTPOCHUH.
PemaTh 3agaum U3 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA [T PEMICHUS 3a/1a49 U3 APYTUX
IIPEAMETOB.
PemaTh TeKcTOBBIE 321a4H, CPABHMBATh, BLIOUPATH
CNocoObl pelIeHus 3a1auun
OBILEE KOJIMYECTBO 102
YACOB I1O ITPOTPAMME
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8 KJIACC

HaumenoBanue pazaena |KonmuectBo OcHoBHOE OcHOBHBIE BUJIBI JIEATEIBHOCTH O0YHAIOIIUXCS
(TemnI) Kypca 4JacoB coJiepKaHue

Yucna 1 BBIYKCIICHHUS. 15 KBazgpaTHbI KOpEHb DopMyJTHPOBATH ONpPeAeIeHHe KBAIPATHOIO KOPHS

KBagpaTHbie KOpHU u3 yncia. [lonstue 13 4rcia, apu(pMEeTHIecKoro KBaipaTHOTO KOPHS.
00 HppanmoHaIbHOM IIpuMeHATH Olepalnio U3BJICYEHUS KBAIPATHOTO KOPHS
yucie. JlecaTuunbie U3 YHCIIa, MCTIO0JIB3YH [TPU HEOOXOUMOCTH KAJIbKYJISTOP.
PUOTHKEHUS OueHuBaTh KBaJIpaTHbIC KOPHU LIETBIMU YUCIaMU U
UPpALIMOHATIEHBIX JECATUYHBIMH JIPOOSMH.
YUCEN. CpaBHUBATH U YOPSIA0YMBATH PALIMOHATIBHBIC
JelicTBUTENBLHBIE Y UPPALMOHAJIBHBIC YU CIIA, 3aITUCAHHBIE C [IOMOUIBIO
yucia. CpaBHeHUE KBaJpaTHBIX KOPHEH.
JIEUCTBUTEIbHBIX HccaenoBars ypaBHEHNE X2 = @, HAXOJUTh TOUHBIE
YuCel. U puOIMKeHHBIC KopHU Tipw & > 0.

YpaBHeHue BUAAQ
X? = a.
CaoiicTBa
apumeTHIecKux

KBaJIPaTHBIX KOPHEW.

[IpeobpazoBanue
YHCIIOBBIX
BBIPAKEHHUI,
COJZIepKAIINX
KBaIpaTHbIC KOPHU

HccnepoBath ¢BOMCTBA KBAIPATHBIX KOPHEH, ITPOBOIS

YU CJIOBBIE SKCIIEPUMEHTEHI C UCIIOIb30BAHUEM KAJIBKYJISTOPA
(KOMIIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHIECKUX KBAIPATHBIX
KOpHEH; MPUMEHSTh UX JIsl IPeoOpa3oBaHMs BEIPAKECHUM.
BoInoJHATH NPeo0pa30BaHMUsl BEIPAXKEHUN, COAEPHKALUX
KBaJpaTHbIE KOPHHU.

BoipakaTh nepeMeHHbI€ U3 TEOMETPUUYECKUX U (PUIUUECKUX
dbopmy.

BoerunciasaTh 3HAYEHUA BBIPAKECHUH, COAEPKALLNX
KBaJIpaTHbIE KOPHU, UCTIONB3YsI IPU HEOOXOAUMOCTH
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KQJIBKYJIATOP.

Hcnonb30BaTh B X0/1€ PELLICHUS 3a1a4 JJIEMEHTapHbIC
MIPEICTABIICHHUS], CBSI3aHHBIE C NPUOIMKEHHBIMH 3HAUCHHUSIMU
BEJINYMH.

3HAKOMHUTBCS C HCTOPHEH pa3BUTUS MaTEMaTUKU

Yucna v BBIYUCIICHHUS. Crenens ¢ ensM DopMyJIHPOBATH ONpeeIeHUEe CTEIICHHU C LIEJIBIM
Crenens ¢ Heapm ITOKA3aTEIIEM. ITOKA3aTEIEM.
[10Ka3aTesIeM CranpaprtHas 3anuch IIpeacraBasATh 3anMCch OOJIBIINX U MAJIbIX YUCET
quCIIa. B CTaHJIApTHOM BUJIE.
Pa3Mepbl 00beKTOB CpaBHuBaTB 4MCJIa U BEJIMYUHBI, 3aIIMCAHHBIC
OKPYKAIOIIEro MUpa C UcnoJib30BaHuem crenenu 10.
(OT 25IeMEeHTapHBIX Hcnonb3oBaTh 3alIUCh YUCEN B CTAHAAPTHOM BHJIE
YaCTHI] IUISL BBIPQXKEHUS pa3MepOB 0OBEKTOB, JJINTEIBHOCTH
110 KOCMUYECKHX IIPOLIECCOB B OKPYXKAIOILLIEM MUPE.
00BEKTOB), DopMyIMpPOBaTh, 3alIUCHIBATH B CHUMBOJINYECKOi (hopMme
JUTUTEIIBHOCTD Y WJUTIOCTPUPOBATH IPMMEPAMHU CBOKCTBA CTETIEHU
IIPOLIECCOB C LEJIBIM IIOKA3aTeNeM.
B OKpyxaromeM mupe. | IIpuMeHsiTh cBoiicTBa CTENEHU JUIs MPe0Opa3oBaHUs
CBoiicTBa cTeIeHU BBIPAKECHUH, COACPIKAIIUX CTEIIEHHU C L[EJIBIM MIOKA3aTEIIEM.
C LIEJIBIM ITOKa3aTelaeM | BbINOJIHATH 1eHCTBUSA C YUCIIAMU, 3alIMCAaHHBIMU
B CTaH/IaPTHOM BHJI€ (YMHOXXEHUE, ETICHNE, BO3BEICHHE
B CTCIICHB)
Anredpanueckue KBagparuslii Pacno3HaBaTh KBaJpaTHBIN TPEXUJICH,
BbIpaXkeHus. KBanpatHbii TPEXUJIEH. YCTaHABJIMBATh BO3MOYKHOCTD €T0 PA3JIOKEHUS
TPEXUJIEH Pasznoxenne Ha MHOKUTEJIN.
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KBaJIpaTHOTO
TpeXuJeHa
Ha MHOXXUTENHN

PaCKJ'laI[I)IBaTB HAa MHOZKHTCJIN KBaﬂpaTHBIﬁ TPCXYIICH
C HCOTPpHIATCIBbHBIM JUCKPUMHUHAHTOM

AnreOpanyeckue
BBIPKEHUSI.
Anrebpanueckas 1po0b

15

Anrebpanueckas
JpOOk.
Jomyctumele
3HAYECHUS
MIEPEMEHHBIX,
BXOJIAIIUX

B aJire0pandecKkue
BBIPA)KEHUSI.
OCHOBHOE CBOMCTBO
anreopandecKou
npobu. CokpallieHue
JIpOOeH.
Cnoxxenue,
BBIYHUTAHUE,
YMHOKEHUE

U JICJICHUE
areOpandecKux
JpOOeH.
IIpeobpaszoBanme
BBIPAKCHU,
COJIepIKaITuX
anrebpandeckue
podu

3anucbIBaTh anreOpanyecKyue BbIPaXKEHUS.

Haxoauthb 001acTh onpeeseHus paiuoHaIbHOTO
BBIPKCHUSI.

BbINoJHATHL YMCIOBBIC TIOJICTAHOBKH M BHIYMCIASATH
3HaYeHHUe JPOoOU, B TOM YHUCIIE C TOMOUIbIO KAJIbKYJISTOpPA.
®opMyJIMPOBaTh OCHOBHOE CBOMCTBO ajiredpandeckon
IpoOU 1 MPUMEHSITh €ro AJid IpeoOpa3oBaHusl IPOOEH.
BoinoHATH AeiicTBUS ¢ anredOpanyecKuMu ApoosiMu.
IIpumeHs T Npeodpa3oBaHus BbIPAXKEHUM AJIs1 peIIeHUs
3ajad.

Broipa:kath nepemenHble u3 Gopmyn (pU3NUECKUX,
reOMETPUUYECKUX, OTTUCHIBAIOLINX OBITOBBIE CUTYAI[1H )
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YpaBHEHUS U HEPABEHCTBA.
KBazpaTHbie ypaBHEHUS

15

KBagparnoe
ypaBHeHue. Henonnoe
KBaJIpaTHOE
ypaBHeHue. ®opmyna
KOpPHEH KBaJIpaTHOTO
ypaBHeHus. Teopema
Buera.

Pacno3HaBaTh KBaJpaTHbBIC YPABHEHHUS.

3anuceiBaTh (POPMYJY KOPHEN KBAJIPAaTHOTO YPaBHCHUS,
pelaTbh KBaJApaTHbIe YPABHEHUS — I1OJIHBIC U HETIOJHBIC.
IIpoBoauTh MpocTeHINE UCCAEI0BAHUSA KBAIPATHBIX
YPaBHEHHUM.

Pemiats ypaBHeHMs1, CBOASIIMECS K KBAAPATHBIM,

C TIOMOIIILIO MPEe0OPa30BaHMUI M 3aMEHOM TIEPEMEHHOM.

Pemenue ypaBHeHun, Ha0uroaaTh 1 aHAJIU3MPOBATH CBSA3b MEXY KOPHSIMHU
CBOJISALLIUXCS U K03(ppUIMeHTaMU KBaJIpaTHOTO ypaBHEHUS.
K KBaJPAaTHBIM. ®opmyaupoBath TeopeMy Buerta, a Takxke 0OpaTHYyIO -
[Tpocreiimue npo6HO- | TeopeMy, IPUMEHSATh 3TU TEOPEMBI [Tl pEIICHUS 3a/1a4.
paloHaIbHbIE Pemath TekCcTOBBIE 321a4H aNTeOpanyecKUM CIIOCOOOM:
YpaBHEHHS. MEPEXOIUTH OT CIIOBECHOM (POPMYJIIMPOBKH YCIOBUS 3a1a4H
Perenune TeKCTOBBIX K aJireOpandecKoi MOJIeNIU IyTEM COCTaBJICHUS YpaBHEHUS;
3aJ1a4y C IOMOUIBIO peniaTh COCTaBIIEHHOE YPABHEHHE; HHTEPIIPETUPOBATD
KBaJIpaTHBIX pe3yJIbTar.
YpaBHEHUH 3HAKOMUTBHCS C HCTOPHUEI pa3BUTHUS AITEOPHI

YpaBHEHUS 1 HEPABEHCTBA. 13 JIunelino€e ypaBHEHUE Pacno3zHaBaTh JTMHEHHBIE YPABHEHUS C IBYMS

Cucrembl ypaBHEHHI C AByMS EPEMEHHBIMH.

IIEPEMEHHBIMU, €TO
rpaduk, mpuMepbl
peleHus ypaBHEeHUN
B LIEJIBIX YHCJIAX.
Pemenue cucreM aByx
JIMHENHBIX YPaBHEHUMU
C AByMS

Crpontb rpadyky JIMHEWHBIX YPABHEHUH, B TOM YHCTIE

HCIOJIb3YS HU(PPOBHIE PeCyPCHI.

Pazimyarh napajuieabHbIE U IEPECEKAIOIIMNECS PSIMbIE
10 UX YPAaBHEHUSIM.

Pemiatb cCUCTEMBI IBYX JINHENHBIX YPAaBHEHUH C IBYMsI

NIEPEMEHHBIMU MOJICTAHOBKOM U CII0KEHUEM.

Pemiath npocrenmme CUCTEMBI, B KOTOPBIX OTHO
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MIEPEMEHHBIMHU.
[Ipumeps! perieHus
CHUCTEM HEJIMHEUHBIX
YpaBHEHUU

C AByMS
MIEPEMEHHBIMU.
['padmueckas
WHTEpIpeTaLus
YpaBHEHUS

C AByMSs
MEPEMEHHBIMU

Y CUCTEM JINHEHHBIX
YPaBHEHUU C JIByMS
[IEPEMEHHBIMU.
Pemienne TeKCTOBBIX
3a7a4 C TOMOILBIO
CHUCTEM YpPaBHEHUU

U3 YPABHEHMI HE SIBIISACTCS JIMHEHHBIM.

IIpuBoauTh rpaguyecKyr0 HHTEPIPETALUIO PEIICHUS
YpaBHEHUS C IBYMsI IEPEMEHHBIMU U CUCTEM YPABHEHHI
C IBYMsI IEPEMEHHBIMU.

Pemiath TeKcTOBBIE 32/1a4M aIT€OPAUYECKUM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
HepaseHnctBa

12

Yucnossie
HEPABEHCTBA U UX
CBOKCTBA.
HepasenctBo ¢ ogHOM
MIEPEMEHHOM.
JIlunerinbie
HEPABEHCTBA C OJJHOU
MIEPEMEHHON U X
peueHue. Cuctemsl

@®opMyJUPOBATH CBOMCTBA YKCJIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATh UX HA KOOPJAWHATHOW MTPSMOM, J0KA3bIBATH
anreOpanvyecKu.

IIpuMeHsITh CBOMCTBA HEPABEHCTB B XOJI€ PEUICHHUS 3a/1a4.
PemiaTe JIMHENHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM,
n300paxaTh pelieHne HEPABEHCTBA HA YHUCIIOBOM MPSIMOM.
PemiaTh CUCTEMBI JIMHEWHBIX HEPABEHCTB, H300paXaTh
pelLIeHNEe CUCTEMBI HEPABEHCTB HA YHUCJIOBOU IIPAMOU
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JIMHENHBIX HEPABEHCTB
C OJTHOU NEPEMEHHOMN
U UX pelieHue.
N3o0paxenue
pelieHus IMHEHHOTOo
HEPABEHCTBA U UX
CHUCTEM Ha YUCIIOBOU
MIPSMOU

OyHKIMH.
OCHOBHBIE TOHATHUS

[lonsiTue pyHKUUU.
OO6nacThb ornpeeseHus
Y MHOECTBO
3HAYEHUN (PYHKIIHH.
Crioco0bl 3a1aHus
GbyHKIUH.

['padux pyHKUIMH.
CaoiicTBa QyHKLIHH,
UX 0TOOpaxeHue

Ha rpaduke

Hcnoab3oBath (QyHKIHOHATIBHYIO TEPMUHOJIOTHIO

U CUMBOJIUKY.

BoruuciasaTs 3HaYeHns QYHKIMA, 3aJaHHBIX

dbopmynamu (Mpu HEOOXOUMOCTH UCTIOIB30BaTh
KaJIbKYJIATOP); COCTABJISITH TA0JIMLbI 3HAYeHHIT

(GyHKIIH.

CrpouTh 1m0 TOYKaM rpaguku QyHKIUN.

OnuceiBaTh CBOMCTBA (PYHKIIMU HA OCHOBE €€
rpaguuecKoro NpeICTaBICHU.

Hcnonb3oBath GyHKIIMOHATIBHYIO TEPMUHOJIOT IO

U CUMBOJIUKY.

HccnenoBathb npumepsl rpaduKoOB, OTPAXKAIOLIUX pealbHbIe
IIPOLIECCHI U SIBJICHHUS.

IIpuBoaAUTHL NPUMePHI POIIECCOB U SIBJICHUH C 3aJIaHHBIMU
CBOWCTBaMH.

Hcnoab3oBaTh KOMIIBIOTEPHbIE MPOTPAMMBI

JUTSI TIOCTPOEHUS TpadhUKOB QYHKIMN U U3yUCHHUS

UX CBOWCTB
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OyHKIWUH.
UucnoBsle pyHKINU

YreHue 1 TOCTpOEHUE
rpadukoB QyHKIUHA.
[Tpumeps! rpadukoB
GyHKIHH,
OTpaKAFOIIIHUX
peajbHbIe MPOIIECCHI.
OyHKIWH,
OTTHCHIBAIOIITHE
MPSMYIO M 00paTHYIO
MIPOITOPIIMOHATEHBIC
3aBUCUMOCTH, UX
rpaduky.

I'paduk GyHKIIMN

y = X2,

OyHKIU

y = X3,y =X,

y =vx,y =|xl;
rpaduyeckoe
pEIlICeHUE YPaBHEHU
Y CUCTEM YPaBHEHUU

Haxoauthb ¢ nomoubio rpadpuka QpyHKIMNA 3HaYCHUE OJTHOM
U3 paccMaTpUBAEMbIX BEJIMYMH 10 3HAYEHUIO JPYTOM.

B Heco)HBIX ciiydasx BbIPpaKaTh (POPMYJI0M 3aBUCUMOCTH
MEXKy BEIMYNHAMHU.

OnucbIBaTH XapakTep U3MEHEHUS OJJHOW BEJIMUHUHBI

B 3aBUCHUMOCTH OT U3MEHEHUS APYTOi.

Pacno3HaBaTh BU/Ibl U3y4aeMbIX (QYHKIHIA.

IHoka3pIBaTh cXeMaTHYECKHU ITOJIOKEHUE HA KOOPIUHATHOU
IJI0CKOCTH TpaduKoB GpyHKIMI Buga: Y = X2,y = X3,

y =Vx, y = |xl.

HUcnoab30BaTh QyHKIIMOHAJIBbHO-TPadUUECKHE
NpeACTABJICHUS Ul PELIEHUS U UCCIIEIOBAHUS YPABHEHUN

Y CUCTEM YPAaBHEHUM.

IIpumensTs nu@poBbIe pecypesbl LI IOCTPOCHUS
rpagukoB QyHKIMIA

[ToBTOpEeHUE 1 0000ITICHNE

IToBTOpEeHue
OCHOBHBIX IOHATHUH
1 METOJIOB KYpPCOB
7 1 8 KJ1acCcoB,
0000111eHNE 3HAHUNI

Bri0upaTth, IPUMEHATH, OLIEHUBATH CIIOCOOBI CPABHEHUS
YHCEeI, BEIUUCIIEHUH, TPe0oOpa30BaHMA BEIPAKCHUM, PEIICHUS
YPaBHEHUM.

OcymecTBJIATh CAMOKOHTPOJIb BBIITOJTHAEMBIX JIEHCTBHM

U CaMOIIPOBEPKY pe3yJbTaTa BIYMCICHUM, TPe0oOpa3oBaHUM,
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ITOCTPOEHUH.

Pemrars 3a1a4u U3 peajibHOM KU3HHU, IPUMEHAThH
MAaTEMATUYECKUE 3HAHUS JIJIS PELICHUS 33/1a4 U3 IPYTUX
MIPEIMETOB.

Pemath TeKCTOBBIE 32/1a4H, CDABHUBATH, BLIOUPATH
CIOCO0OBI PEIICHN 3a/1a4n

OBILEE KOJIMYECTBO
YACOB I10 [TPOI'PAMME

102
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9 KJIACC

HanmenoBanue paznena  |[KomugecTBo OcHoBHOE OcCHOBHBIE BUJIBI JIEATEIBHOCTH O0YHAIOIIUXCS
(Templ) Kypca 4acoB COJICpIKAHUE
Uucna 1 BEIYUCIIECHUS. 9 PanmmonansHeie uncna, | Pa3sBuBaTh mpeacraBJIeHUs O YKHCIIAX: OT MHOXKECTBA
JlelicTBUTENBHBIE YUCIA HppalOHAJIbHbBIE HaTypaJbHbIX YUCEN JO MHOXECTBA ICHCTBUTEIbHBIX YUCET.
YHCIIa, KOHEYHBIE O3HAKOMUTBCH C BO3MOXKHOCTBIO MPEICTABICHUS
1 OECKOHEUHbIC JEHCTBUTEILHOTO YKCIIa KaK OECKOHEYHOMN JAECATUUHON
JIECATUYHBIC IPOOH. JIpoOU, MPUMEHSATH JECATUYHbIC TPUOTMKEHUS
MHOxkecTBO palMOHATIBHBIX U UPPALMOHATBHBIX YUCEIL.
JEACTBUTEIBHBIX HN300paxaTh 1CICTBUTEIBHBIC YUCIIA TOUKAMHU
Yyucel, KOOpPJIUHATHOM MPAMOM.
JEACTBUTEIILHBIC 3annchIBaTh, CPABHUBATH U YIIOPSA0YUBATH
yucia Kak JICUCTBUTEIILHBIC YHCIIA.
OECKOHEUYHbBIE BbInoIHATH, COYeTas YCTHBIE U TUCbMEHHBIE TPUEMBI,
JECATUYHbBIC TPOOH. apudmMeTHUecKHe 1efiCTBU C PAMOHAIBHBIMU YUCIIAMU;
B3auMHO 0/1HO3HAYHOE | HAXOAMTH 3HAUYEHUS CTEIICHEN C LEJIBIMU MTOKA3aATEISIMU
COOTBETCTBHE MEKY Y KOPHEW; BBIYUCIATH 3HAUEHHUS YHCIIOBBIX BHIPAKECHUU.
MHOKECTBOM I[HosyyuTs nmpeacraBjaeHue 0 3HAYMMOCTH
JNEACTBUTEIBHBIX JICVCTBUTEIBHBIX YUCEI B MPAKTUYECKOU IEATEIBHOCTH
YHCEJI U MHOXKECTBOM YEJI0BEKa.
TOYEK KOOPAMHATHOMN AHAJIU3MPOBATH U [1€J1aTh BbIBO/JbI O TOYHOCTH
MPSIMOM. MPUOJIMIKEHUS TEUCTBUTEIIBHOTO YHCIIA PU PEIICHUN
CpaBHeHue 3ajauy.
JCHUCTBUTENBHBIX urcen, | OKpYIJasTh JCUCTBUTEIBHBIE YUCIIA, BHINIOJIHATD
apupMeTUIECKHe NPUKHAKY PE3YJIbTaTa BEIYMCICHUM, OLeHKY 3HAUEHUI
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JEUCTBUS

C IeWCTBUTEILHBIMU
YHUCJIaMHU.
[TpubmmxenHoe
3HAYEHUE BEJIMUUHBI,
TOYHOCTh
MPUOJIMKEHUS.
OkpyriieHue yuce.
[Tpukuaka u orieHKa

YU CJIOBBIX BBIpa)KeHI/Iﬁ.
3HAKOMHUTBLCA C HCTOpI/Ieﬁ Pa3BUTHA MAaTCMATHUKHU

pEe3yIbTaTOB
BBIYMCIICHUN
YpaBHEHUS U HEPABEHCTBA. 14 JImneriHoe ypaBHeHue. | OcBauMBaTh, 3alIOMUHATH U IPUMEHSATH rpaduyeckne
YpaBHEHUS C OJHOU Pemenne ypaBHenui, METO/bI [IPU PELIEHUH YPAaBHEHUM, HEPABEHCTB U UX
IEPEMEHHOM CBOIAIINXCSA CUCTEM.
K JINHEWHBIM. Pacno3naBars 11eibie U IpoOHbBIC YPaBHEHUS.
KBagparnoe Pemiats JinHelHbIC U KBA/IPATHbIC YPABHEHM,
ypaBHeHHUe. Pemenne YpaBHEHUS, CBOASIINUECS K HUM, IPOCTEHIIINE JPOOHO-
YpaBHEHUH, palMOHAIbHbIC YPABHEHUS.
CBOAAIINXCSA IIpeanarars BO3MOXKHbBIE CIIOCOOBI PELIEHUSI TEKCTOBBIX
K KBaJPaTHBIM. 3a7a4, 00CYy:KIaTh UX U PelIaTh TEKCTOBBIC 3aJja4n
bukBangpaTtHbie pa3HBIMU CIIOCOOAMH.
YPaBHEHUSL. 3HAKOMUTBHCS ¢ HCTOPUEN Pa3BUTUSI MATEMATUKHU
[Ipumeps! perieHus

YPaBHEHUN TPEThEU
Y YETBEPTOU CTEIICHEN
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pa3oKeHUEM
Ha MHO>KUTEIH.
Pemenue qpoGHo-
palMoOHaIBHBIX
YPaBHEHHUM.

Pemntenne TekcTOBBIX
3a/1a49 aJire0pandecKum
METOI0M

YpaBHEHUS U HEPABEHCTBA.
CucremMbl ypaBHEHUN

14

YpaBHEHUE C ABYMS
IIEPEMEHHBIMH U €TI0
rpaduxk.

Cucrema nByx
JIMHEWHBIX YPAaBHEHUIN
C AByMs
IIEPEMEHHBIMU U €€
pemenue. Pemenue
CUCTEM JIBYX
YpPaBHEHUM, OJTHO

13 KOTOPBIX JJUHENHOE,
a Ipyroe — BTOpou
CTEIICHHU.
I'paduueckas
UHTEPHpETALIUS
CHUCTEMBI YPaBHEHU

C IBYMsI [IEPEMEHHBIMMU.
Peurenune TekcToOBBIX

OcBauBaTh ¥ NPUMEHSATD PUEMbI PEIICHUS CUCTEMBbI
JIBYX JIMTHEHHBIX YPABHEHUH C IBYMS MEPEMEHHBIMU

Y CUCTEMBI IByX YPAaBHEHHI, B KOTOPBIX OJJTHO YPABHEHUE
HE SABJISIETCS TUHEUHBIM.

Hcnoan3oBath GyHKIIMOHAIBHO-TpaUUecKue
MPEACTABICHUS [l pellleHHs M MCCJIe0OBAHUS YPaBHEHUI
U CUCTEM.

AHAJIU3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anredpandyeckuM CrocoOOM: MepexoauTh OT CIIOBECHOU
(GhopMYJIMPOBKY YCIIOBUS 3aJ]a4H K aJIreOpandecKon MOACIH
MyTEM COCTaBJICHUS CUCTEMbl YPABHEHUI; peliaTh
COCTABJICHHYIO CHCTEMY YPAaBHEHUI1; HHTEPIPETUPOBATH
pe3yJbTart.

3HAKOMUTHCS ¢ MCTOPUEN Pa3BUTUS MAaTEMAaTUKH
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3a/1a4 aire0panyecKum
crocooom

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossle Yurarth, 3alIUCHIBATH, IOHUMATH, HHTEPIPETUPOBATH
Hepasencraa HEPABEHCTBA U X HEPABEHCTBA; UCIIOJIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHUIO.
CBOMCTBA. BbInoJHATH TpeoOpa30BaHNs HEPABEHCTB, HCMOJIb30BATh
JIunelinpie JUTsl IpeoOpa3oBaHus CBOMCTBA YMCIIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3naBath JIMHEHHBIE U KBaJpaTHbIC HEPABEHCTBA.
C OHOM ITEPEMEHHOU Pemiath nuHElHbIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
U UX PEIICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
CucTeMbl TMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATH UX; 00CYKAATH
HEPABEHCTB C OJTHOU ITOJTyYEHHBIC PELICHUS.
IIEPEMEHHOMN U UX MN300paxaTh penicHUE HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pelieHue. HAa YHCJIOBOM MPSIMOM, 3alIUCHIBATH PEIICHUE C TOMOIIBIO
KBagparnsie CUMBOJIOB.
HEPABEHCTBA U UX Pemars KBaipaTHBIE HEPABEHCTBA, UCITONIB3YS
peuieHue. rpaduuecKue npeICTaBICHuUS.
I'paduueckas OcBauBaTh 1 NPUMEHATH HEPABEHCTBA TP PELLICHUH
VHTEpIIPETaLINs Pa3JIMYHBIX 33]1a4, B TOM YHUCJIE MPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
NIEPEMEHHBIMU
OyHKIUU 16 KBaapatnunas Pacno3naBaTh BUIBI U3y4aeMbIX (QYHKIIHIA,

byHK1IHS, €€ TpaduK

u cBoiicTBa. [lapabomna,
KOOPJIMHATHI BEPITMHBI
napaboIbl, OCh

WTIOCTPUPOBATHh CXeMATHYECKH, 00bACHATH
pacnoJioKeHne Ha KOOPAUHATHON TIOCKOCTH rpaduKoB

gynkumii Buga: y = kx,y = kx + b,y = _,y = X%,
X
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CUMMETPUH MapadoIbI.

I'paduku PyHKIMIA:
y = kx,
y = kx + b,
k
y =
X
y = x,
y =%,
y =vx,
y = |x|

y = X3,y =+, Y = |x| B 3aBHCUMOCTH OT 3HAUCHHiT
K03 (UIIMEHTOB; OMUCHIBATH X CBOMCTBA.
Pacno3naBaTth KBapaTHYHYIO GYHKIIHUIO 110 (hopMyIIe.
IIpuBoauTH NpUMeEPHI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 peajbHOI KU3HU, (PU3UKH, TEOMETPHUH.

BoisaBasaTh 1 0000111aTh 0COOCHHOCTH Irpadrka
KBaZpaTUuHON QyHKIMU Yy = ax? + bx + c.

CTpouthb 1 N300pakaTh cXeMaTHYeCKH TPAPUKU
KBaJIpaTHUHBIX (PYHKIINHN, 3aJaHHBIX POpMyTIaMH BH]IA
y = axt,y=ax’? +q,y = ax + p?y =ax® + bx + c.
AHAJIM3UPOBATH U MPUMEHSATH CBOICTBA N3YUYCHHBIX
GyHKIUH 1715 MX TOCTPOEHUS, B TOM YHCIIE C IOMOILBIO

HU(POBBIX PECYPCOB

YucioBeie
OCJIEIOBATEILHOCTH

15

[TonsiTre yncnoBoit
MOCJIEIOBATEILHOCTH.
3ananue
NOCIIEA0BATENBHOCTH
PEKYpPPEHTHOU
dbopmyroit

u (popmyIoii N-ro
YJIeHa.
Apudmernueckas

U TEOMETpHUYECKast
IPOrPECCUM.
@opMyIisl N-Io YieHa
apupMeTHIECKON

OcBauBaTh U NPUMEHATH UHJIEKCHbIE 0003HAUYEHHUS,
CTPOMTH PeYeBbie BHICKA3bIBAHMSA C UCIIOJIb30BaHUEM
TEPMUHOJIOTHH, CBSI3aHHOM C MOHATHEM
II0CJIEI0BATEIBHOCTH.

AHanuzupoBaTh GopMyIry N-ro yjaeHa
IIOCJIEA0BATEIBHOCTH WM PEKYPPEHTHYIO (hOpPMYITy

¥ BBIYUCJIATH YWICHBI IOCIIEI0BATENBHOCTEN, 3aJaHHBIX
TUMU (HopMysIamu.

YcraHaBaMBaTh 3aKOHOMEPHOCTb B IOCTPOECHUU
MOCJIEIOBATEILHOCTH, €CJIU BBIITUCAHBI TIEPBbIE HECKOJIBKO
€€ YJICHOB.

Pacno3naBath apudMeTHYECKyI0 U TEOMETPUUECKYIO
IIPOIPECCUU MPU Pa3HbIX CIIOCO0aX 3aaHusl.

33




Y TEOMETPUYECKOU
IPOTPECCHUIA, CYMMBI
NEPBBIX N YJICHOB.
N300pakeHue 4ieHOB
apubMeTHUIeCcKon

Y TEOMETPUYECKON
MPOrPECCUMN TOUKAMU
Ha KOOPJAMHATHOMN
IIJIOCKOCTH.
JIuuelinHbIi

Y SKCTIOHEHIINATbHBIN
pOCT.

CI10KHBIE IPOLIEHTHI

Pemarsb 3a7a4u ¢ ucoap30BaHUEM (OPMYT N-TO WieHa
apu(pMETUIECKON U TeOMETPUIECKOM TPOrPECCHIt, CyMMBI
MEPBBIX N YJICHOB.

N3006paxkaTh wieHbI 10CIEI0BATETLHOCTH TOUKAMU

Ha KOOPJIMHATHOM MIOCKOCTH.

PaccmaTpuBath npuMepsl POUECCOB U SIBJICHUM

U3 peabHOM KU3HU, WLTIOCTPUPYIOIINE U3MEHEHHE

B apu(PMETHIECKOMN MPOTPECCUH, B TEOMETPHUUECKOMN
IPOrPeccuu; N300paxaTb COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecKu.

PemaTh 3anaum, CBsI3aHHBIC C YHCIOBHIMU
MOCJIEIOBATEILHOCTSIMU, B TOM YHUCJIE 334U U3 peabHON
YKU3HH C UCIIOIh30BAaHUEM IU(PPOBBIX TEXHOJIOTHIMA
(9NEeKTPOHHBIX TaOIUI, TpadUIECKOT0 KaTbKyIsATOpa U T.I1.).
PemaTh 3a1a9n Ha CII0KHBIC TIPOIIEHTHI, B TOM YHCIIC
3aJlay U3 peaibHOU MPAKTUKH (C UCIIOIH30BAHUEM
KaJIbKYJIATOPA).

3HAKOMHUTBCS C HCTOPHUEI pa3BUTHS MATEMATUKU

[ToBTOpEHuUe, 00001ICHHE,
CUCTEMATHU3aINS 3HAHUU

18

Yucna ¥ BEIUUCICHUS
(3amuch, CpaBHEHHE,
JICUCTBUSA

C 1€ CTBUTEIbHBIMU
YHCJIAMHU, YUCIIOBAS
npsiMasi; IPOLICHTHI,
OTHOIIICHUS,
MIPONOPIINH;

OnepupoBaTh NOHATHAMM: MHOXXECTBO, ITOJAMHOKECTBO,
orepalyy HajJl MHOXKECTBAMU; HCIOJIb30BaTh rpaduyeckoe
IIPEICTABIICHUE MHOXKECTB ISl ONTMCAHUS PEAIBHBIX
IIPOLIECCOB U SIBJICHUM, TPU PELIEHUU 3a]1a4 U3 APYTHUX
y4eOHBIX MPEIMETOB.

AKTYaJqIu3HPOBATHh TEPMHUHOJIOTHIO U OCHOBHbIE
NeHCTBHSA, CBSI3AHHbIE C YMCJIAMU: HATYypaJIbHOE YUCIIO,
IIPOCTOE U COCTABHOE YMCIIA, JETMMOCTb HaTyPaAJIbHbIX
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OKpYTJICHHE,
MpUOIMKEHHE,
OLICHKA; pELLICHUE
TEKCTOBBIX 3a7a4

qyucen, MPU3HAKYU JETUMOCTH, 11€J10€ YUCII0, MOAYJIb YHCIIa,
OOBIKHOBEHHAsI M IECITUYHAS POOHU, CTaHIaPTHBIN BU/T
qucia, apupMeTUIEeCKUN KBaIpaTHBIN KOPEHb.
BbINoJIHATH AeiicTBUSI, CPABHUBATH U YIIOPSII0YNBATH

apu(MeTHIeCKUM quCIIa, MPEACTABISThH YACIa HA KOOPIUHATHOU MPSMOH,
CrocoooMm) OKPYTJISATH YMCJIA; BHINOJHATH NMPUKUIAKY H OLIEHKY
pe3ynbTaTa BHIYUCICHUH.
PemaTh TekcTOBBIC 321a4M ApU(PMETHUECKUM CIIOCOOOM.
PemaTh npakTuyeckue 3a1a4m, CoepsKalye MpoIeHThI,
JIOJIY, YACTH, BBIPAYKAIOLINE 3aBUCUMOCTHU: CKOPOCTh —
BpeMsl — PACCTOSHUE, [IEHA — KOJIMYECTBO — CTOMMOCTD,
00BeM paboThl — BpeMsI — IPOU3BOAUTENBLHOCTD TPYA.
Pa30upars peanbHbie )KU3HEHHBIE CUTYAIINH,
(hopmMyIMpPOBaThH UX HA A3BIKE MATEMATHKH,
HAXOJUTDb PEIICHUE, MPUMEHSSI MATeMAaTUYECKHI armapar,
HHTEPNPETUPOBATH PE3yIbTaT
AnreOpanyeckue OnepupoBatb NOHATUAMM: CTETIEHD C LEIBIM
BBIPAKEHUS nokasaresnem, apu(pMETHIECKI KBapaTHbIN KOPEHb,
(mpeoOpa3oBaHUe MHOTOWIEH, anre0pandeckas Apoob, TOXKIACCTBO.
anreOpanyecKux BbInogHATH OCHOBHBIE /I€iiCTBHUSI: BBIITOTHATH PACUCTHI
BBIPAKECHUM, 1o opMyam, npeoOpa3oBbIBATH LIEJIbIE, TPOOHO-
JOITyCTUMBIC paIMoHaIbHBIC BEIPAKCHUS W BRIPQKCHUS C KOPHSIMH,
3HAYEHU) peaNM30BBIBAThH PA3JIOKEHIE MHOTOWICHA HA MHOKHUTEIIH,

B TOM YHCJIE C UCTIOJIb30BaHUEM (OPMYIT pa3HOCTH
KBaJIpaTOB M KBaJpaTa CYMMBbI U PA3HOCTH; HAXOIUTh
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JIOTYCTUMBIE 3HAYE€HUSI IEPEMEHHBIX JUIs1 JPOOHO-
pPalMOHAJIBHBIX BBIPAKEHUM, KOPHEN.
MopaeaupoBath ¢ momMo1bio GopMyIl peaabHbie
IIPOLIECCHI U SIBJICHUS

@yHKUUY (TIOCTPOEHUE,
CBOWCTBA U3YYEHHBIX
dyHKIWMii; rpaduyeckoe
pelIeHne ypaBHEHUN U
UX CHCTEM)

OnepupoBatb NOHATUAMU: QYHKIMS, TpauK QYHKIIUH,
HYyJIM (DYHKIIMH, IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
MIPOMEKYTKU BO3pacTaHus, yObIBaHUS, HAUOOJIbIIEE

Y HauMEHbLIEE 3HAYCHUS (PYHKIIHH.

AHaJIM3MPOBATh, CPABHUBATH, 00CYKAAaTh CBOICTBA
(yHKUHA, CTPOUTH UX TpaUKH.

OnepupoBaThb NOHATHAMU: TIPsIMAsi IPOIIOPLUOHAIBHOCTb,
oOpaTHas MPONOPLUOHAIBHOCTb, TUHEWHAs QyHKLNA,
KBaJpaTtuyHas QyHKIMs, mapaboia, runepooua.
Hcnonb3oBaTh rpapuku 115 ONPEACIICHNS CBOMCTB,
IIPOLIECCOB M 3aBUCHUMOCTEH, JIJIS pEILIEHNUs 33]1a4 U3 APYTHUX
y4eOHBIX MPEAMETOB U PEaTbHOM KU3HU; MOJAEJIMPOBATH

C IMTOMOLIBIO TPauKOB peabHbIE MPOLIECCHI U SIBICHUS.
BeipaxkaTs popmyiaMu 3aBUCUMOCTH MEXY BETUYUHAMU

OBIIEE KOJIMYECTBO
JACOBIIO ITPOTPAMME

102
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NporpamMmbIl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 Yucna u BeIuKCIeHUs. ParinoHanbpHbIe o5 1 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AJIrCOpaHeCKHe BhIpaxeHILA 21 . https://m.edso00.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHILA 1 HEpaBeHCTBa 20 1 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 Koopaumatet 1 rpaguicn. Cynkum 24 1 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> TosTopenne 1 obodwmenHe 6 1 https://m.edso00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0
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8 KVIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Yucna u Beruncienus. CTeneHsp ¢ 1ebiM - bubmuorexa [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKCHHUS. 5 1 bubnuorexa [JOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBapaTHbie 15 1 bubnmnoreka [JOK
YpaBHEHUs https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIE [IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o Oynictan. THCIOBLIC pyHKLMH o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 HosTopenne 1 obobmene 0 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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9 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bubmuorexa [IOK
yucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y pABHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso0o.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https:/m.edsoo.ru/7f419d08
bubnuoreka [{OK
) 1 1
> Y 6 https://m.edso0o.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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HOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne ara udpoBLIe
Tema ypoka Kourpoabnbie IIpakTnueckue A bp
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypchl
1 [ToHsiTHE paIMOHAILHOTO YKCIIA 1 https://m.edsoo.ru/f9344fe4
A N
2 pHQMeTHHCCKHE ACHCTBHA © 1 https://m.edsoo.ru/67d29ebc
parMoHaIbHBIMH YU CIAMHU
A N
3 pHQMeTHICCKHE ACHCTBHA © 1 https://m.edsoo.ru/12a61fc6
paIII/IOHaJIBHI)IMI/I qucCJI1aMHu
A N
4 pHQMETHICCKHUE ACHCTBHA C 1 https://m.edsoo.ru/d1ed825c
parMoHaIbHBIMH YU CIAMHU
A N
5 pHQMeTHHCCKHE ACHCTBHA © 1 https://m.edsoo.ru/64d7baab
paloHaIbHBIMU YUCIAMH
A N
6 PHOMETHYIECKNE ACHCTBH C 1 https://m.edsoo.ru/7e666ef9
paHI/IOHa.HI)HBIMI/I qUucCJlIaMHu
C
7 PABHCHHE, YHOPAROTHBATHE 1 https://m.edsoo.ru/ff5e7a8e
palroHaIbHBIX YHCEI
CpaBHenue, yIopsagouuBaHue
8 DABHEHIE, YHOPANOHBAHH 1 https://m.edsoo.ru/37114db1
palroHaIbHBIX YHCEI
C
9 DABHEHIE, YHOPAAOTHBAHIC 1 https://m.edsoo.ru/chbal49bb
paHI/IOHaJ'H)HI)IX qUuCeJl
C
10 TCHCHE € HATYPATLHEIM 1 https://m.edsoo.ru/5481ee5f
okKasarejieM
CreneHs ¢ HaATypal
11 TCHCHE € HATYPAILHEIM 1 https://m.edsoo.ru/e6la7dea

IIoKa3aTecjiemM
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CreneHb ¢ HaTypaJIbHBIM

12 https://m.edsoo.ru/bbd9fce4
MOKa3aTejieM
C

13 TCHICHD € HATYPATHHEIM https://m.edsoo.ru/leee9d8f
IIOKa3aTejIeEM
Crene

14 TCHCHD € HATYPAIHHBIM https://m.edso0.ru/9c63e356
MOKa3aTejieM
Pemenne ocHo 3aJa4 Ha IpoOH,

15 HICHIC OCHOBHBIX 3a/att Ha APODH https://m.eds00.ru/d4bd3736
MIPOLICHTHI U3 PEATbHOU MPAKTHKH
P 0

16 CHICHHE OCHOBHBIX 3avnaq Ha JIpooH, https://m.edsoo.ru/e45b6b9a
HpOHeHTLI nu3 peaJII)HOI/I HpaKTI/IKI/I
P §)

17 CHICHHE OCHOBHDIX 3auﬂaq Ha PODH, https://m.edsoo.ru/b23c8519
MIPOLICHTHI U3 PEATbHOM MPAKTHKH
Pemenne ocHo 3aJa4 Ha IpoOH,

18 tenn HOBHbIX fI 1 Ha ApodH https://m.edso0.ru/d8c56f58
HpOHeHTLI nu3 peaJII)HOI/I HpaKTI/IKI/I
IT

19 PHSHAKH ACTUMOCTH, PASIIOACHHA https://m.edsoo.ru/fc66dc66
Ha MHOXUTCIIN HaTypaJ'II)HI)IX qUucel
IT

20 PHSHAKH ACTHMOCTH, PasiOACHIA https://m.edso0.ru/5527¢756
HA MHOXKUTEIIN HATYPaJbHBIX YHCET
Pean e 3aBucuMocTH. I1 a

21 PHEIC SABHCHMOCTH. 7 paMas # https://m.eds00.ru/6 7f1ffb3
oOpaTHas MpOMOPIMOHATBHOCTH
P T

22 CAITBHEEIC SABMOHMOUTH. T pHMEt 1 https://m.edsoo.ru/ae9c6a83
oOpaTHas MPOMOPIMOHATBHOCTH
P T

23 CAITBERIC SABMOHMOUTH. T pHMAst 1 https://m.eds00.ru/43c5631b
oOpaTHasi MPOMOPIHUOHATBHOCTH
Pean e 3aBucuMocTH. I1 a

24 PHEIC SABHEHMOCTH. 7 \pAMas https://m.edsoo.ru/774b4b2a
obOpaTHas MPOMOPIIMOHATHPHOCTH
K o

25 OHTPOTILHAT PaboTa MO TeMe https://m.edsoo.ru/c898bd91

"Pamnmonanbibie uncia"
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26

bykBeHHBIE BBIpAKEHUS

https://m.edsoo.ru/93aac6ce

27 Dopmybl https://m.edsoo.ru/187ac8f4
28 Dopmynsl https://m.edsoo.ru/9c791daf
29 Hepementisie. Jlomyetire https://m.edsoo.ru/acce84d2
3HAUEHUS IEPEMEHHBIX
[IpeoOpa3zoBanne OYKBEHHBIX
30 BBIPOKECHHM, PACKPBITHE CKOOOK 1 https://m.edsoo.ru/dbeb8f54
MIPUBEJICHUE TTOT00HBIX ClIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
31 BBIPOKECHHH, PACKPBITHE CKOOOK 1 https://m.edsoo.ru/16d6cc63
MIPUBEICHUE TTOT00HBIX ClIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
32 BBIPKEHHM, PACKPBITHE CKOOOK 1 https://m.edso0.ru/9138843a
MPHUBEICHNE TIOJOOHBIX ClIaracMbIX
[IpeoOpazoBanre OYKBEHHBIX
33 BBIPAXCHHH, PACKPBITHE CKOOOK U https://m.edso0.ru/365491cd
MPHUBEICHNE TIOJOOHBIX ClIaracMbIX
34 (-BOICTBA CTEMEHHt C HATypabHEIM https://m.edsoo.ru/6¢2c38ad
MoKazareiaeM
35 CBoiicTBa CTENEHU C HATYPaTbHBIM bubmuoreka [JOK
MoKazaTesieM https://m.edso0.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYPaTbHBIM bubnmnorexa [JOK
IIOKa3aTesIeM https://m.edsoo.ru/7f4218be
37 MHoroueHbI https://m.edsoo.ru/82f3b41d
38 MHOTOYICHBI https://m.edso0o.ru/31f8695b
39 CloeHue, BLIMHTANNC, YMHOKCHHE https://m.edsoo.ru/b8efe5b6
MHOTOYJICHOB
40 CrnoxeHue, BRBIUNTAaHUE, YMHOKECHHE https://m.edsoo.ru/9ee9e5af
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MHOI'O4YJICHOB

CJ'IO}KCHI/IC, BbIYUTaHUEC, YMHOXKCHHC

41 https://m.edsoo.ru/46584acf
MHOI'OYJICHOB
C

42 JOMCHHUC, BRIMHTAHHC, YMHOMKCHHC https://m.edsoo.ru/d1f97af4
MHOI'OYJICHOB
@ .

43 OPMYJIbI COKpAIlCHHOTO https://m.edsoo.ru/d9e7deb5
YMHOKEHHUS
o -

44 OPMYJIbl COKpAIUCHHOTO https://m.edsoo.ru/6e7de53c
YMHO)KGHI/IFI
o .

45 OPMYJIBI COKPAIICHHOTO https://m.edsoo.ru/1e63f25c
y'MHO)KeHI/I}I
® N

46 OPMYJIbI COKPAICHHOTO https://m.edsoo.ru/1e33ad77
YMHO)KGHI/IFI
o .

47 OPMYJIBI COKPAIICHHOTO https://m.edsoo.ru/cc74alcs
YMHO)KGHI/IFI
P

48 A3NOKCHUC MHOTOHUIICHOB Ha https://m.eds00.ru/7ab3d68f
MHOXHUTCIIN
P

49 A3TOACHHC MHOTOUIICHOB Ha https://m.edsoo.ru/b75487fd
MHOXHUTCIIN
P

50 A3JOCHHC MHOTOHIICHOB Ha https://m.edsoo.ru/3c39faa7
MHOXHUTCIIN
P

51 A3JOCHHC MHOTOHIICHOB Ha https://m.edsoo.ru/a65bf4e2
MHOXHUTCIIN
K

52 OHTPOJIbHAs PadOTa 1O TeMe https://m.edsoo0.ru/8e555bab
"Anrebpanyeckue BoIpaxeHus"
YpaBHeHue, IpaBuia

53 npeoOpa3oBaHusl ypaBHEHUS, https://m.edso0.ru/c24c5497

PaBHOCHUIIBHOCTh YPaBHEHMI
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JIuHeitHOEe ypaBHEHUE C OJHOM

54 MIePEMEHHOM, peleHUe JTMHEHHBIX https://m.edso00.ru/f865b539
ypaBHEHUH
JIuHeitHOEe ypaBHEHUE C OJHOM

55 MePEMEHHOM, pelIeHue JIMHEHHBIX https://m.edsoo.ru/4f1a8771
ypaBHEHUU
JIuneitHoe ypaBHEHUE ¢ OJJHON

56 MIEPEMEHHOM, pelIeHne JIMHEHHBIX https://m.edsoo.ru/39854e31
ypaBHEHUI
Pemenne 3ama4u ¢ moMoIbIO

57 B A B https://m.edsoo.ru/db6e1f8b
ypaBHEHUU
Pemrenue 3agaq ¢ moMoIIbI0

58 N A B https://m.edso0.ru/974443d6
ypaBHEHUU
Pemenne 3amay ¢ TOMOIIBIO

59 teHn . AT € TTOMOTITR https://m.edsoo.ru/a812ec46
ypaBHEHUU
Pemenue 3ama4 ¢ MOMOIIBIO

60 N a B https://m.edsoo.ru/bacéddld
ypaBHEHUU
JInnelinoe ypaBHEHUE C IBYMS

61 P ABYM https://m.eds00.ru/4b1ff196
NEPEMEHHBIMU U €ro rpaduk
JInHeWHOE ypaBHEHNE C

62 HHEHHOE YpaBHerne ¢ JIByMA https://m.edsoo.ru/656728ca
NEPEMEHHBIMU U €ro rpaduk
CucreMa IBYX JIMHEWHBIX YPaBHEHUHN

63 ABYX P https://m.edsoo.ru/569c49dd
C ABYMsI IEPEMEHHBIMU
CucreMa IByX JIMHEWHBIX YPAaBHEHUN

64 ABYX M https://m.edsoo.ru/424d81ce
C ABYMS TIEPEMEHHBIMH
CucreMa IBYX JIMHEMHBIX YPaBHEHUH

65 ABYX P https://m.edsoo.ru/a6ce5656
C ABYMS TIEPEMEHHBIMH

66 CucremMa 1ByX JIMHENHBIX YpaBHEHUI https://m.edsoo.ru/1567fech
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C ABYyMs IICPCMECHHBIMU

67 Pemenue cucreM ypaBHEeHUMH 1 https://m.edsoo.ru/283cclel
68 Pemenue cucrem ypaBHEHUI 1 https://m.edsoo.ru/fdccfe2e
69 Pemenue cucrem ypaBHEHHIA 1 https://m.edsoo.ru/611cal56
70 Pemenue cucreM ypaBHEeHUMH 1 https://m.edso00.ru/9a355ff9
71 Pewenne cucrem ypaBHEeHUN 1 https://m.edsoo.ru/f124ac9a
K 0
72 | OHTP?HBHaH pabota Hf‘) reMe 1 https://m.eds00.ru/57b39728
JIuHe#HbIe ypaBHEHHUS
73 KoopaunaTa TO4KHM Ha IPSIMOU https://m.edso0o.ru/a23733d2
74 YucnoBbie TPOMEXYTKU https://m.edsoo.ru/e8211e28
75 HucnoBbie TPOMEKYTKH https://m.edsoo.ru/abf7afd9
P
76 acerosmme Mue)my HBBIMH TOTKAMH 1 https://m.edsoo.ru/5¢cc9cc5b
KOOpAWHATHOU NPSAMOUN
P
77 AcCTOHIE Mue s HBBI N TOTRAMI 1 https://m.edsoo.ru/22a3ch6a
KOOPIMHATHOM MPSIMOi
1T
78 PAMOYTOIIBHA CHETEMA KOOpAHaT 1 https://m.edso0.ru/3b66d7e3
Ha TUIOCKOCTH
IT
79 DAMOYPOIBHAST CHCTOMA KOOPIMHAT 1 https://m.edsoo.ru/fab8c1bd
Ha MJIOCKOCTH
IT
80 PHMEPbI IPAHKOB, 38 1AHHbIX 1 https://m.edsoo.ru/d9cf79cl
bopmynamu
1T
81 PHMEPEI TP(HKOB, 33 IAHHEIX 1 https://m.eds00.ru/842b2d45
bopmynamu
IT
82 PHMEpbI IPAHKOB, 38 1AHHbIX 1 https://m.edsoo.ru/f8f647a4
bopmynamu
Y
83 TCHHE IPAUKOB PeatbHBIX 1 https://m.edsoo.ru/cfadb472

3aBUCUMOCTEN
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Urenue rpaduKoB peaibHbIX

84 . 1 https://m.edsoo.ru/ba2f4ff4
3aBUCUMOCTEH
85 [onsarue pyHkunm 1 https://m.edsoo.ru/cc5ad997
86 I'paduk dyskmm 1 https://m.edso0o.ru/f84482b5
87 CaoticTBa (yHKIUI 1 https://m.edsoo.ru/2c3527el
88 CaoiicTBa GHyHKIHHA 1 https://m.eds00.ru/111696e6
89 Jlunetinas GyHKIUSA 1 https://m.edsoo.ru/da7259c2
90 Jluneitnas pyHkuus 1 https://m.edsoo.ru/19c752fc
01 Hoctpoere rpagua mmeliroit 1 https://m.eds00.ru/68799ddc
byHKITUN
92 Hoctpoenue rpaguica amneiinoit 1 https://m.edsoo.ru/212d18e7
byHKITUN
93 I'paduk pynkuuu y =|x| https://m.edsoo.ru/e2bcf23e
94 I'paduk pynkmmm y =[X| https://m.edsoo.ru/f4dfafbc
KonrtpomnbHas padora 1mo reme
95 ”KOOpHHHaTH u rpaduicH. QysKumn” 1 https://m.edsoo.ru/613c655d
/ Beepoccuiickasi mpoBepoYHast
pabora
96 Hrorosas VK OHTPOIIBHas padora / 1 https://m.edso00.ru/755babd3
Bcepoccuiickas mpoBepouHast paboTa
IToBTOpEHNE OCHOBHBIX TOHATHI U
97 METOJI0B Kypca 7 Kjacca, 0000111eHne 1 https://m.edsoo.ru/3a654b9d
3HAHUU
[ToBTOpEHKE OCHOBHBIX MOHATUN U
98 METOJIOB Kypca 7 Kitacca, 00001IeHne 1 https://m.edsoo.ru/d7ff245a
3HAHUU
99 [loBTOpEHNE OCHOBHBIX MOHATUH U 1 https://m.edsoo.ru/d12b3b9d
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METOJIOB Kypca 7 Kiacca, 00001eHne
3HaAHUU

100

101

102

IToBTOpEHNE OCHOBHBIX OHATHI U
METOJIOB Kypca 7 Kiacca, 00001eHne
3HAHUM

IToBTOpEHKME OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca, 00001eHue
3HAHUU

HOBTOpeHI/IC OCHOBHBLIX ITOHATHH U

METOJIOB Kypca 7 Kiacca, 060011eHne
3HAHUU

https://m.edsoo.ru/81ca2fdl

https://m.edsoo.ru/53c2e81f

https://m.edsoo.ru/9fcdbdc9

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bceero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypchl

1 KBaaparHplii KOpeHb U3 YUCIIA 1 https://m.edsoo.ru/7f566b24
ITo e 00 alMOHAIBLHO

2 T HPPAtHOHATLHOM 1 https://m.edso0.ru/72ac855b
qUCIIE

§)

3 JlecATH HbIC MPHOMIDKEHHS 1 https://m.edsoo.ru/da8989ce

WPPAIMOHATILHBIX YHCETT
§)

4 JlecATHHHBIE MPHOTIOKCHHS 1 https://m.edsoo.ru/fc4af857
HMPPAMOHAIILHBIX YHCET
JlecTBUTENbHBIE YUCTIA https://m.edsoo.ru/alddbeae
CpaBHeHME ICHUCTBUTEIBHBIX YHUCEIT https://m.edso0.ru/637a2172
CpaBHeHHE IEWCTBUTEIBHBIX YHCEI 1 https://m.edsoo.ru/d537dbaf
A N N

8 PH(METHHCCKHH KBa/IpaTHbIi 1 https://m.edsoo.ru/9d8ebe6f
KOPCHB

9 VYpaBHeHue BUIa X* = a 1 https://m.edsoo.ru/c22abcca
Croii

10 ponctsa apH(bMeTfI AecKux 1 https://m.edsoo.ru/78ffae69
KBaJIpaTHBIX KOpHEH
Croit

11 BOHCTEA apH(bMeTfIquKHX 1 https://m.edsoo.ru/6af3fa69
KBaJIpaTHBIX KOpHEH
[IpeobpazoBaHme YUCTOBBIX

12 BBIPAXKEHUH, COEpPIKALIUX 1 https://m.eds00.ru/39c73255
KBaJIpaTHbIE KOPHU
IIpeoOpa3oBanme YUCIIO

13 DEODPA3OBAHME HHCTOBBIX 1 https://m.edsoo.ru/ac98bbb1

BBIPAXKEHM, COAEPIKAIUX
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KBa/IpaTHbIE KOPHU

[Ipeobpa3oBaHue YHCTOBBIX

14 BBIPAYKEHH, COJIEpKAILUX https://m.edsoo.ru/f87ee32a
KBaJIpaTHBIC KOPHU
[IpeobpazoBaHre YUCTOBBIX

15 BBIPKECHHH, COJEPIKAIINX https://m.edsoo.ru/32593c7e
KBaJpaTHBIC KOPHU

16 CTeleHs ¢ LelbIM II0Ka3aTeaeM https://m.edsoo.ru/a59837¢el
CrangapTHas 3aluCh 4Yucia.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
MHpPa (OT BJICMCHTAPHBIX HaCTU (0]

17 pa( P A https://m.edsoo.ru/928ecd9f
KOCMHUYECKHX 00BEKTOB),
JUTUTEIIBHOCTD MTPOIIECCOB B
OKpY>KaroIlleM Mupe
CBOICTBA CTEIIEHH C L€

18 BOMCTBA CTCICHI € HEIbIM https://m.edsoo.ru/45fec448
rokasarejieM
CBolicTBa CTENEHH C LETBIM

19 H https://m.edsoo.ru/44f84bfd
mokKasaTrelieM
CBOiiCTBA CTENEHU C IETBIM

20 H https://m.edsoo.ru/13da6ff5
mokKasaTrelieM
CBOIICTBA CTEIIEHH C I[€

21 BOHICTEA CTCHCHI € HEIbIM https://m.edsoo.ru/a444ce3e
rokasarejieM
CBolicTBa CTENEHH C LETBIM

22 H https://m.edso00.ru/345e1638
mokKasarejieM

23 KBagpartuslit Tpéxuner https://m.edsoo.ru/baldf7ec

24 KBanpatsblil TpéxuneH https://m.edsoo.ru/bdd9be79
Pasnoxenue kBagpaTHOTO

25 AP https://m.edsoo.ru/6ec17678

P €X4JIeHa Ha MHOXKHTEIIN
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Pasnoxxenune kBagpaTHOro

26 . https://m.edsoo.ru/5e6567eb
TpEXUICHA HA MHOXKUTEIN
KonrponsHas pabora mo remam

27 "KBanparhsle kopHu. CTeneHu. https://m.edsoo.ru/c724d7e4
KBanpatuslii Tpexunen"

28 Anrebpandeckas 1po0b https://m.edsoo.ru/ec8fa983
JlonycTuMeble 3HaUeHUS

29 MePEMEHHBIX, BXO/ISIINX B https://m.edsoo.ru/3ccca98f
areOpanvyecKue BhIPaKECHUS
JonycTuMble 3HaUeHUS

30 MIEPEMEHHBIX, BXOJIAIINX B https://m.edsoo.ru/b92452fd
anredpanvecKe BbIPaKEHUs

31 Ocrosroe CBOﬁfTBO https://m.edsoo.ru/7a7818ed
anreOpandeckoi 1podu

32 Cokpaienue apooei https://m.edsoo.ru/33ee19b8

33 Coxparrenue apo0beit https://m.edsoo.ru/3d585c35

34 Coxkpatenue apobeit https://m.edsoo.ru/b7286a26

35 Croxenmue, BeranTanue, yMHO)I(eHIiI,e https://m.edsoo.ru/b7¢c5738b
U JISJICHHE alreObpandeckux apooei

36 Croxerue, BrIaUTaRkE, yMHO)KeHPie https://m.edsoo.ru/fa626af5
U JeTieHue anreOpandeckux apooei

37 (103 EHHE, BEIHTAHMKE, yMHO)KeHIie https://m.eds00.ru/67e347f8
U JeTieHue anreOpandeckux apooei

38 Croxenne, BLHTAHME, yMHO)KeHPie https://m.edso0o.ru/8d61236¢
U JICNICHHE anreOpandeckux apooeit
[Ipeobpa3oBaHue BhIpaXeHUH,

39 COJIeprKalX anredpandecKkue https://m.edsoo.ru/82ac3492

npobu
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[IpeoOpazoBaHue BEIpaKEHUH,

40 coJiepKaIInX ajareopanvyecKue https://m.edsoo.ru/51ae3adl
npodu
[IpeoOpazoBaHue BEIpaKEHUH,

41 COJIEpIKalINX anredpandecKue https://m.edsoo.ru/d4adbf39
npobu
K 0

42 OIHTPOIIBIAL PADOTA IO TEME https://m.edsoo.ru/edade16d
"Anrebpanueckas 1poon"

43 KBanpatHoe ypaBHeHuE https://m.edsoo.ru/aa5beeca

44 Henonnoe xkBagparHoe ypaBHeHuE https://m.edsoo.ru/ba7c2494

45 Henonnoe kBagpatHoe ypaBHEHUE https://m.eds00.ru/7739d625
® o

46 OPMYJIa ROPHEH KBAAPATHOTO https://m.edsoo.ru/f3c232a6
ypaBHEHUS
@ .

47 OPMYTIa KOPHEH KBAIPATHOTO https://m.edsoo.ru/1b454bfe
ypaBHEHUS
o .

48 OPMYTIa KOPHEH KBAPATHOTO https://m.edsoo.ru/5b12b5ea
ypaBHEHUs

49 Teopema Buera https://m.edsoo.ru/fa4fb6a5

50 Teopema Buera https://m.edsoo.ru/f9a2b61f
P o

51 CLCHHE YPARHCHIH, CROMAMXCA K https://m.eds00.ru/673692a2
KBaaApaTHbBIM
P o

52 CITICHHE YPARHCHIT, CROBIMIXCAL K https://m.edsoo.ru/aaa9bcda
KBaaApaTHbBIM
1T % -

53 pocteiitiiie ApodHo https://m.eds00.ru/67772e31
paroHaIbHbIe ypaBHEHUS
IT i OHO-

54 POCTEHIINE APODHO https://m.edsoo.ru/29e268ed

paloOHaIbHbIE YPABHEHUS
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55

Pemienue TEKCTOBBIX 3a/1a4 C
MOMOIIBIO KBAJPaTHBIX YPaBHEHU

https://m.edsoo.ru/cf84dc92

56

57

Pemenue TekCTOBBIX 3a51a4 €
MOMOIIIbIO KBaIPATHBIX YpaBHEHUMN
KonTponbhas pabora no teme
"KBanparubie ypaBHeHUs"

https://m.edsoo.ru/feb686c8

https://m.edsoo.ru/b7blad5f

58

JInHeliHOe ypaBHEHUE C 1BYMs
[IEPEMEHHBIMH, €ro rpauk,
IIPUMEPHI pellieHUs] YpaBHEHUI B
LEJIBIX YHCIIaX

https://m.edsoo.ru/ae677ab5

59

JIuHenHoe ypaBHEHHE C IByMS
MEPEMEHHBIMH, €T0 rpauK,
IIPUMEPHI pellieHUs] YpaBHEHUI B
LEJIBIX YHCIIaX

https://m.edsoo.ru/2b4f56e5

60

JIuHenHoe ypaBHEHHE C IByMS
MEPEMEHHBIMH, €T0 rpauK,
MIPUMEPHI pEIIeHUs] YpaBHEHUH B
LEJIBIX YHCIIaX

https://m.edsoo.ru/56fb3f4a

61

62

Pemenne cucreM nByX JIMHEWHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMHU
Pemrenne cucreM AByX JIMHEWHBIX
YPaBHEHUH C ABYMsl [IEPEMEHHBIMU

https://m.edsoo.ru/73e4de97

https://m.edsoo.ru/de6ed3fl

63

Pemenue cuctem 1ByX JTUHEHHBIX
YPaBHEHUI C IByMS IEPEMEHHBIMU

https://m.edso00.ru/4ca22968

64

65

[Ipumeps! penieHus cucrteM
HEJIMHENHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMHU

IIpumeps! perieHns cucTem

https://m.edsoo.ru/5d426c5d

https://m.edsoo.ru/1c257f64
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HEJIMHEUHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMU

I'paduueckas MHTEpIIpETAIIS

YpaBHCHUA C ABYMA IEPEMCHHBIMHA U

66 ¥ N https://m.edsoo0.ru/275e59c2
CUCTECM JIMHCHUHBIX ypaBHCHI/II/I C
l[BYMSI HepeMeHHLIMI/I
I'paduaeckas naTEpIIpETALIHS

ABHCHHS C IBYMS IICPEMCHHBIMU U

67 yp f[ Y p N https://m.edsoo.ru/7e32c7f9
CUCTCM JIMHCHUHBIX ypaBHeHI/II/I C
l[BYMfl HepeMeHHBIMI/I
Pemrenne TeKCTOBBIX 3a7a4 C

68 a . https://m.edsoo.ru/2bee62fc
MTOMOIIBIO CUCTEM YPaBHEHHIA
Pemrenne TeKCTOBBIX 3a7a4 C

69 a . https://m.edsoo.ru/a4ee3336
MTOMOIIBIO CUCTEM YPaBHEHHIA
Pemrenuie TeKCTOBBIX 3a7a4 C

70 s . https://m.edsoo.ru/c425b3ed
MTOMOIIIBIO0 CUCTEM YPaBHCHHIA
YucaoBble HEPABEHCTBA U UX

71 . p https://m.edsoo.ru/ab935797
CBOICTBa
YucioBble HEPABEHCTBA U UX

12 . p https://m.edsoo.ru/2a95bc36
CBOICTBa

73 HepaBeHCTBO ¢ 0/1HOI MTepeMeHHOM https://m.edsoo.ru/f7daad5b
JInHeiliHbIE HEPABEHCTBA C OJHON

74 N p a https://m.edsoo.ru/1b31351c
MEPEeMEHHON U UX pelIeHHe
JIuHeliHbIe HEpaBEHCTBA ¢ OTHOU

75 . p a https://m.edsoo.ru/9e34ec7d
HepeMeHHOI/I n ux pemeHI/Ie
JInHeliHbIE HEPABEHCTBA C OJHON

76 . p a https://m.edsoo.ru/e3b51845
HepeMeHHOI/I n ux pemeHI/Ie

7 CucTteMbl TMHEWHBIX HEPABEHCTB C https://m.edsoo.ru/f4c88c54
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OJIHOM IIEPEMEHHOM U UX PEILICHUE

CucTeMbl TMHEUHBIX HEPABEHCTB C

78 . . https://m.edsoo.ru/571a8b2c
OJTHOM MEePEeMEHHOMN U MX PEIICHHE

79 CHCTfMH HHHeﬁHI’EX HEPaBeHeTD © https://m.eds00.ru/99b83365
OJTHOM MEepeMEeHHOMN U UX pelICHHE
N3o00paxeHune penieHus TMHSHHOTO

80 HEPAaBEHCTBA U UX CUCTEM Ha https://m.edsoo.ru/aeal2984
YUCIIOBOM MPSMOM
N300paxkeHune penieHus TMHSHHOTO

81 HEPAaBEHCTBA U UX CUCTEM Ha https://m.eds00.ru/57565dd5
YUCIIOBOM MPSAMOU
KonTponbHas paboTa no Temam

82 "HepasenctBa. CucreMbl https://m.edsoo.ru/6a53b46e
ypaBHEHHH"

83 [Tonstue pyHkunn https://m.edsoo.ru/6a7caeab
06

84 HaCTLUOHpeHeHeHM 1 MHOIECTBO https://m.edsoo.ru/1b9bcdef
3HaYEHUN PYHKIHNH

85 CrniocoOs 3a1anus GyHKIUH https://m.edsoo.ru/bc3f786e

86 I'paduk Gyakmmm https://m.edso00.ru/df9eb637

87 CBoficTaa QyniuuH, X https://m.edsoo.ru/f27b961d
oToOpaxkeHue Ha rpaduke
q

88 TEHHE I:I MOCTPOCHHE rPadHKOB https://m.edsoo.ru/88a699%ee
byHKIUH
[Ipumeps! rpadgukoB GyHKIIHIH,

89 https://m.edsoo.ru/296c3ec9
OTPaKAIOIINX PeaTbHBIE MPOIIECCHI
OYHKIMH, OMIUCHIBAIOIIIE MIPSMYIO

90 1 00paTHYIO MPONOPLHUOHATBHBIE https://m.edsoo.ru/b2e6c3fd

3aBUCHUMOCTH, UX TpapuKu
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91

I'umep6ona

https://m.edsoo.ru/c7cd25d2

92
93

I'unep6ona

I'padux pynkuum y = x?

https://m.edsoo.ru/ea41995c

https://m.edsoo.ru/2bf8459¢

94

95

96

97

Oyukmun Y =X2, Yy = X3,y =YX,y =
x|; Tpaduueckoe peuieHue
YPAaBHEHUN U CUCTEM ypaBHEHUU

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB KypCOB 7 U 8 KJIACCOB,
0000111eH1E 3HAHMH /
Bcepoccuiickas nposepodHas
pabora

Hrorosas koHTpoabHas paboTa /
Bcepoccuiickas npoBepouHas
pabora

[ToBTOpEHUE OCHOBHBIX MOHITUN U
METOJIOB KypCOB 7 U 8 KIIacCOB,
0000111eH1e 3HaHUH

https://m.edsoo.ru/af8cb727

https://m.edsoo.ru/f4e48f18

https://m.edsoo.ru/f8a8e3ac

https://m.edsoo.ru/b51ebf75

98

[ToBTOpEHNE OCHOBHBIX MOHSATHI U
METOJIOB KypcoB 7 U 8 KJIaccoB,
0000111eH1e 3HaHUH

https://m.edsoo.ru/76f1f8e2

99

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB KypcoB 7 U 8 KJIaccoB,
000011eHe 3HAaHUH

https://m.edsoo.ru/7cb79181

100

101

IloBTOpEHNE OCHOBHBIX MOHATUH U
METOJI0B KypCOB 7 U 8 KJIacCOB,
000011eHe 3HAaHUH

[ToBTOpEHNE OCHOBHBIX MOHSATUH U
METOJ0B KypCOB 7 U 8 KJIacCOB,

https://m.edsoo.ru/592ad7a9

https://m.edsoo.ru/1fbadd86
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000011eHHE 3HAHUN

102

[ToBTOpEHNE OCHOBHBIX MOHSATUN U
METOJIOB KypcoB 7 U 8 KJIacCoB,
000011IeHNE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

https://m.edsoo.ru/dc2f5d6¢
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9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Koutpoaensie — Ipakrueckue fl[:;:EHl/lﬂ :)I;I[()l;l;z?;fenbnue
padoTbI padoThbI pecypeni

PanmonanesHbie 4ncna,

1 HMppalyoHaJbHbIC YUCIIA, KOHEUHbIC U 1 https://m.edsoo.ru/784cdd1c
OECKOHEUYHBIE NECATUYHBIEC TPOOH
MHO0k€eCTBO 1eHCTBUTEIBHBIX YUCEIT;

2 JIEHCTBUTEIIbHBIC YHCIIa KaK 1 https://m.edsoo.ru/97eaef99
OEeCKOHEUYHBIE JECITUYHBIE TPOOH
B3aumHO 01HO3HAYHOE COOTBETCTBHUE
MEXIy MHOXECTBOM

3 JIEHCTBUTEIIbHBIX YUCEIT U 1 https://m.edsoo.ru/2e8d43dc
MHO>KE€CTBOM TOYEK KOOPJAUHATHOM
IpsAMOit
CpaBHEHHE NEUCTBUTEIBHBIX YHCEII,

4 apudMeTHIeCKHe IEUCTBHUS C 1 https://m.edsoo.ru/c83fele6
JEMCTBUTENbHBIMU YUCIIAMU

5 TIpHOMIDIEHHOE SHANCHHE BEMHHHEL 1 https://m.edsoo.ru/b75291fe
TOYHOCTb MPUOIMKEHUS
OkpyriieHue yucen https://m.edsoo.ru/ad42bfel
OkpyrieHue uncen https://m.edsoo.ru/4866ab2a

8 Hpuxcnyica HV OTCHIA pesyIpTaton 1 https://m.edsoo.ru/d9c21ccd
BBIYHCIICHU

9 Hlpmkitiica i OleHKa pesyILTaTon 1 https://m.edsoo.ru/42bb579b

BBIYHUCJIIEHUN

57


https://m.edsoo.ru/784cdd1c
https://m.edsoo.ru/97eaef99
https://m.edsoo.ru/2e8d43dc
https://m.edsoo.ru/c83fe1e6
https://m.edsoo.ru/b75291fe
https://m.edsoo.ru/ad42bfe1
https://m.edsoo.ru/4866ab2a
https://m.edsoo.ru/d9c21ccd
https://m.edsoo.ru/42bb579b

JInneiinoe ypaBHeHue. Pemenne

10 YpaBHEHUH, CBOASIIMXCS K https://m.edsoo.ru/8da553dd
JIMHEUHBIM
JInnelinoe ypaBHeHue. Pemenue

11 YpaBHEHUH, CBOJALLINXCS K https://m.edsoo.ru/632a9a8a
JIMHEHHBIM
KBanpatHoe ypaBHeHue. Penenne

12 YpaBHEHUH, CBOASIINXCS K https://m.edsoo.ru/d26cfldb
KBaJIPaTHBIM
KBanparnoe ypaBuenue. Pemenue

13 YpaBHEHUM, CBOJALINXCA K https://m.edsoo.ru/ffde92f6
KBaJAPaTHBIM

14 bukBaapaTHbie ypaBHEHUS https://m.edsoo.ru/79483d18

15 bukBapaTHble ypaBHEHUS https://m.edsoo.ru/64b9efca
[Tpumepsl penieHus ypaBHEHUN

16 TPETbEN U YETBEPTON CTEIIEHEN https://m.edsoo.ru/8c18feda
Pa3NoKEHUEM Ha MHOKUTEIN
[IpuMmeps! perieHuss ypaBHEHUI

17 TPEThE U YETBEPTOM CTETICHEN https://m.edsoo.ru/fa5b88a7
pa3NoKeHHEM Ha MHOKUTETU

18 Peretine §p06HO_paHHOHaHBHHX https://m.edsoo.ru/d56625c7
ypaBHEHUU

19 Pemenme flpwHO_pauHOHaﬂbHHX https://m.edsoo.ru/4252c16d
ypaBHEHUIA

20 PelteRHe TeKCTOBBIX 3821 https://m.edsoo.ru/c9cb88d2
anredpandeckuM MEeTO0M

21 PeIICHHE TEKCTOBBIX 337137 https://m.edsoo.ru/b4afab15

anreOpanvdecKuM MeTOI0M
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22

Pemenne TeKCTOBBIX 3a1a4
anreOpanv4ecKuM METO0M

https://m.edsoo.ru/3cf8d84b

23

24

KonTtponbHast pabora o Teme
"VpaBHEHHUs ¢ OIHOM lepeMeHHON"

YpaBHEHHE C IBYMsI IEPEMEHHBIMU H
ero rpaduk

https://m.edsoo.ru/d7f52af8

https://m.edsoo.ru/df9d8f39

25

YpaBHEeHHE ¢ ABYMsI IEPEMEHHBIMU U
ero rpaduk

https://m.edsoo.ru/5d32aal6

26

27

Cucrema 1ByX JJUHEHHBIX YpaBHEHUM
C ABYMs IIEPEMEHHBIMU U €€ peIICHUE

Cucrema 1ByX JMHEHHBIX YPABHEHUM
C IByMsI IEPEMEHHBIMU U €€ pelleHue

https://m.edsoo.ru/2bba28d6

https://m.edsoo.ru/c84b7ec2

28

Cucrema 1ByX JJUHEHHBIX YpaBHEHUM
C ABYMs IIEPEMEHHBIMU U €€ pelICHUE

https://m.edsoo.ru/85dch849

29

30

31

Cucrema 1ByX JJUHEHHBIX YpaBHEHUM
C ABYMs IEPEMEHHBIMU U €€ peIICHUE

Peienne cucreM IByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEMHOE, a Apyroe
— BTOpPOH CTEIIEHU

Pemenne cucreM n1ByX ypaBHEHHH,

OJIHO U3 KOTOPBIX JIMHEMHOE, a Apyroe
— BTOpPOH CTEIIEHU

https://m.edsoo.ru/497eclfe

https://m.edsoo.ru/73a6debd

https://m.eds00.ru/3962972a

32

Pemenne cucreM n1ByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JIMHENHOE, a IPyroe
— BTOpPOM CTENEHU

https://m.edsoo.ru/7ee93blc

33

Pewienne cucreM 1ByX ypaBHEHHUH,
OJIHO U3 KOTOPBIX JIMHENHOE, a IPyroe
— BTOpPOM CTENEHU

https://m.edsoo.ru/253a6d78
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I'paduueckas uaTEpHIIpETAIIUSL

34 CHUCTEMBI YPAaBHCHHH C IBYMs https://m.edsoo.ru/74aacd41
MepEeMEHHBIMHU
Pemenne TeKCTOBBIX 3a1a4

35 A https://m.edsoo.ru/c4d16a8f
anredpandecKkuM crocodbom
Pemenye TeKCTOBBIX 3a1a4

36 A https://m.edsoo.ru/b939ee99
anredpanvecKuM crocooom
KontponsHas padbora 1mo teme

37 | P P o https://m.edsoo.ru/4fd75fe7

CucreMbl ypaBHEHHI

YucioBble HEpaBEHCTBA

38 HjI BPIC HEPABCHCTEA 1 HX https://m.eds00.ru/43de68c6
CBOICTBA
YucIioBbIE HEPABEHCTBA U UX

39 = p https://m.edsoo.ru/369843b4
CBOIICTBa
JIunelinple HepaBeHCTBA ¢ OJHOU

40 . P A https://m.edsoo.ru/55eaa389
MIEPEMEHHOMN M MX PEIICHHE
JInnelinble HepaBeHCTBA ¢ OJHOU

41 HHCHHDIC FICPABEHCTBA € OMTHON https://m.eds00.ru/699fbbds
HepeMeHHOI/I U Ux pemeHI/Ie
JInHeiiHbIE HEPABEHCTBA C OJHOM

42 N p g https://m.edsoo.ru/ea2687d2
MEPEMEHHOI U UX pelIeHne
CI/ICTGMI:I J'II/IHGI;'IHI)IX HCPABCHCTB C

43 N . p https://m.edsoo.ru/6aal7218
OJIHOI MepEMEHHON U UX PelIeHHEe
Cucre el €paBEHCTB C

44 " TUMH i HHBfX HEpaneHeTs https://m.edsoo.ru/218d6f2e
OJHOU HepeMeHHOI/I n ux pemeHI/Ie
CucreMbl JJUHENHBIX HEPABEHCTB C

45 N . p https://m.edsoo.ru/db291ecl
OJIHO MEePEMEHHON U UX PelICHHE
KBa ATHBIC HCPABCHCTBA U UX

46 AP P https://m.edsoo.ru/6e4fab45
pelieHue

47 KBaapaTHble HEPABEHCTBA U UX https://m.edsoo.ru/e665cdbl
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pelieHue

KBa,I[paTHBIC HECPpaBCHCTBA U UX

48 https://m.edsoo.ru/19da69fd
pernieHue

49 Kpapatiibie HEpaBeHCTBa it HX https://m.edsoo.ru/98c2b3bf
pelieHue
K

50 BAIPATHBIC HEpapeHetna i ix https://m.edsoo.ru/3f4a76ea
pernieHue
['padmyeckas uHTEpHIpETALUS

o1 HEPaBEHCTB U CUCTEM HEPABEHCTB C https://m.edsoo.ru/d4528c7a
JBYMsI IIEPEMEHHBIMU
['padmyeckas uHTEpHIpETALIUS

52 HEPABEHCTB U CUCTEM HEPABEHCTB C https://m.edsoo.ru/5b94c64a
JIBYMsI IEpEMEHHBIMU
K

53 | OHTPOIBHA }?a60Ta HOTeMe https://m.eds00.ru/b99f5667

Hepasenctra

54 KBail parumas dynKius, e€ rpapux u https://m.edsoo.ru/e5173a2b
CBOICTBa
K N

55 Baf[paTHqHaﬂ (ymKus, € rpagux https://m.edso0.ru/743339c6
CBOICTBa
Ksanpatuunas ¢pynkuus, e€ rpaduk u

56 g https://m.edsoo.ru/88ff1a6f
CBOICTBa
IT

57 apado1a, KOOpHHATEI BEpUIHHEI https://m.edsoo.ru/15¢c24da8
1apaboJIbl, 0Ch CHMMETPHH ITapadoITbl
II

58 apadoIIa, KOOPAMHATHI BEpUIHHEI https://m.edso00.ru/8249b96¢c
napaboibl, 0Ch CHMMETPHUH MapadoIbl
[Tapab

59 BpAHOIIA, KOOPIHHATE! BEPHTIHAL https://m.edsoo.ru/fb278e5c
napaboibl, 0Ch CHMMETPHUH MapadoIbl

60 [Tapaboia, KOOpIUHATHI BEPIIUHBI https://m.edsoo.ru/ed969721
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napa0oJIbl, 0Cb CUMMETPHUH ITapadoJIbl

[TapaGosna, KOOPAUHATHI BEPIIMHbI

bub6nmoreka [IOK

61
napaboJibl, 0Ch CHMMETPHH MTapadoIIbl https://m.edsoo.ru/7f43a526
62 [Tapa6osa, KOOpIUHATHI BEPIIHHBI
apaboJIbl, 0Ch CHMMETPHH 11apaboJIbl
T i y=k =kx +
63 paguic dynicmii: y = kx, y https://m.eds00.ru/5926d73b
b, y=k/x, y=x3, y=vX, y=[X|
r i y=k =kx +
64 paguiu ymxumii: y =kx, y https://m.edsoo.ru/cfd1d18d
b, y=k/x, y=x3, y=vX, y=[X|
oo — x4
65 Ipaguicur Qymicumii: y =k, y = kx https://m.eds00.ru/6739f677
b, y=k/x, y=x3, y=vx, y=[X|
T i y=k =kx +
66 paguic dymimii: y = kx, y https://m.edsoo.ru/ealab28c
b, y=k/x, y=x3, y=vX, y=[X|
oy = x4
67 Ipaguiar Qymicumii: y =k, y = kx https://m.edsoo.ru/3214a133
b, y=k/x, y=x3, y=vX, y=[X|
Lo ~ x4+
68 Ipaguicr Qymicrmii: y = kx, y = kx https://m.edso0o.ru/38baebe7
b, y=k/x, y=x3, y=vX, y=[X|
69 ,IfOHTpOHMiaﬂ pabota o Teme https://m.edsoo.ru/d7a4d3c6
DyHKIMHU
70 Howsrhe wucnosoi https://m.edsoo.ru/22b51f44
[IOCJIEI0OBATEILHOCTH
3aaHue Mocaea0BaTeIbHOCTH
71 PEKYppeHTHOH (hopMyIoii u https://m.edsoo.ru/dfc55a2a
bopmyioii N-ro uieHa
A
72 PHQMETHIECKas H TEOMETPHIECKA https://m.edso0.ru/36889def
IPOrPECCUU
73 ApuueTHICccKas 1 reomeTpuHecias https://m.edsoo.ru/bf2438ea

pOrpecCcuu
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74

DopMmyisl N-TO 4iIeHa
apupMETUUECKON U TEOMETPUUECKON
IIPOrPECCHil, CYMMBI IEPBBIX N
YJICHOB

https://m.edso0.ru/6528a67b

75

DopMyisl N-TO 4IeHa
apuQMETHIECKON U TEOMETPHUECKON
IIPOrPECCHil, CYMMBI IEPBBIX N
YJICHOB

https://m.edsoo.ru/9a65ed6f

76

®opmyisl N-TO 4iIeHa
apuQMETHIECKON 1 TEOMETPHUSCKOMN
IIPOTPECCUM, CYMMBI IIEPBBIX N
YWICHOB

https://m.edso0.ru/6d756b46

77

Dopmyisl N-TO 4IeHa
apuPMETHIECKON 1 TEOMETPHUSCKOMN
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

https://m.edsoo0.ru/ca959173

78

79

80

81

dopmyisl N-T0 YiIeHa
apuMeTUIECKON U TEOMETPUUECKON
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

H300paxeHne 4ieHoB
apupMeTUIECKON U TEOMETPUUECKON
IIPOrpECCUi TOUKaMH Ha
KOOPAWHATHOM IIOCKOCTH
N300pakeHne 4iIeHoB
apu(MeTHYECKON U TeOMETPUIECKOH
IIPOrpeECCUil TOUKaMH Ha

KOOPJAWHATHOM IIOCKOCTH

JIMHEeNHBIN U DKCIOHESHIINAIbHBIN

https://m.edso00.ru/9c91e859

https://m.edso0.ru/87354e2f

https://m.edso0.ru/d389e56e

https://m.eds00.ru/17298a23
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poct

82
83

CrnoxHbIC ITPOLCHTEL

CroxHbI€ POLIEHTHI

https://m.edsoo.ru/b69be694

https://m.edsoo.ru/35eeee32

84

85

86

87

KonTtponbHast pabora o Teme
"YycioBbIe MIOCIEA0BATEIHLHOCTH "

[ToBTOpEeHHE, 0000IICHUE U
cHcTeMaTH3anus 3HaHuH. 3aInch,
CpaBHEHHUE, ACHCTBUSA C
JIEACTBUTENILHBIMU YU CIIAMU,
YUCJIOBas mpsimast

[ToBTOpEHME, 0000IICHUE U
cucTeMaru3arus 3HaHui. [IpoueHTsl,
OTHOIICHHS, TIPOIIOPIIUN

[ToBTOpeHue, 0600IICHNE 1
CHCTeMAaTH3aIlNs 3HAHUH.
OxpyrieHue, IpuOIHKEHUE, OIICHKA

https://m.edsoo.ru/9c6d4a74

https://m.edsoo.ru/alb3678a

https://m.edsoo.ru/1d693aae

https://m.edsoo.ru/2419faae

88

[ToBTOpenue, o6odIIEHNE 1
cucTeMaru3anusa 3Hannui. Pemenne
TEKCTOBBIX 3aJ1a4 apuPMETHICCKUM
CIIocoooM

https://m.edsoo.ru/287cfaeb

89

[ToBTOpenue, o6obIIEHNE 1
cucTeMaru3anusa 3Hanui. Pemenne
TEKCTOBBIX 3aJ1a4 apuPMETHICCKUM
CII0COO0M

https://m.edsoo.ru/5dba3c6d

90

[ToBTOpenwue, 0600IIEHNE U
cucTeMaru3anusa 3HaHni. Pemenme
TEKCTOBBIX 33J1a4 apU(PMETHICCKUM
CIocooom

https://m.edsoo.ru/bcb79d68
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91

[ToBTOpeHnue, 0600IICHNE U
cUCTeMaTH3aIHs 3HaHUH.
[IpeoOpa3zoBanue anredbpanyecKux
BBIPKEHUH, JOMyCTUMbIC 3HAUCHHS

https://m.edsoo.ru/9a4cbcee

92

[ToBTOpeHnue, 0600IICHNE U
cHUCTeMaTU3alurs 3HaHU.
[IpeoOpazoBanue anredbpanyecKux
BBIPKEHUH, JOMyCTUMbIC 3HAUCHHS

https://m.edsoo.ru/c8de5145

93

[ToBTOpeHnue, 0600IICHNE U
CcHUCTeMaTU3als 3HaHU.
[IpeobpazoBanue anredpanyeckux
BBIPAXECHH, TOMYCTUMbIE 3HAYCHUS

https://m.edso00.ru/53a34379

94

[ToBTOpeHue, 0600IICHNE 1
CcHUCTeMaTU3als 3HaHU.
[IpeobpaszoBanue anredpandeckux
BBIPXCHHM, TOMMYCTHMbIC 3HAYCHHUS

https://m.edsoo.ru/5bc8cacc

95

96

97

98

[ToBTOpenue, 06001IeHUE U
cucremaTusanus 3HaHuil. OyHKIuu:
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX
byHKIMMA

[ToBTOpenue, 06001IeHUE U
cucremaTusanus 3HaHuil. OyHKIuu:
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX
byHKIMMA

[ToBTOpeHnue, 0600IIeHNE U
cucTeMaTH3anus 3HaHui. OyHKIUH:
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX
byHKINMA

[ToBTOpeHnue, 06001IEeHNE U

https://m.edsoo.ru/79elde7e

https://m.edsoo.ru/a89ebbce

https://m.edso0.ru/816a61a4

https://m.edso00.ru/243189d8
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cucremaTusauus 3HaHuil. OyHKuuu:
MIOCTPOEHHUE, CBOMCTBA U3YUYEHHBIX

byHKIHHA

[ToBTOpeHnue, 0600IICHNE U
cHUCTeMaTU3alrs 3HaHU.

99 . 1 https://m.eds00.ru/3838889a
I'paduueckoe penienre ypaBHeHUH 1
UX CHCTEM
[ToBTOpeHnue, 0600IICHNE 1

100 CHCTCMATHIAITE SHATHH. . 1 https://m.edsoo.ru/175a7714
I'padmueckoe penieHne ypaBHeHUH 1
UX CHCTEM

101 HroroBast KoHTpoIbHAs paboTa 1 https://m.edsoo.ru/99ff7321

000

102 oo IEIeHHe 1 CHCTEMATHSARI 1 https://m.edsoo.ru/ed4cd43b

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM TIPOI'PAMM

7 KUIIACC
Kox .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTI'O 00111ero 06pa3oBaHuA
pe3yJabTara
1 Hucna v BIYUCICHUS
11 BemmonHATe,  coueTas  yCTHBIE W THCBMEHHBIE  MPHEMBI,
' apupmMeTHUecKue JeMCcTBUSA C pallMOHAIbHBIMU YUCIAMU
HaxoauTe  3HaueHWsT  YUCIOBBIX  BBIPQXKEHUH,  NPUMEHATH
1.2 pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX
BBIPQ)XEHUI, coJlepKallluX OObIKHOBEHHBIE U IECSITUYHbBIE IpOOU
Ilepexoguts OT omHOM (opMbl 3amMcH 4YMcenl K  JApYroi
13 (mpeoOpa3oBbIBaTh  JAECATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0 B JIECATUYHYI, B YaCTHOCTH, B OECKOHEUHYIO
JECSITUUHYIO IpOOB)
14 CpaBHMBATH M YIOPSIOUYMBATh pallMOHAIbHbIE YHCIIA
1.5 OxpyrmsTh uncia
BbINONHATE NPUKHUIKY U OLIGHKY pe3ysibTaTa BBIYMCIECHUH, OLEHKY
1.6 3HAQYEHWM YMCIIOBBIX BBIPDAXKECHMI. DBBINONHATE  JIEWCTBUSA €O
CTETIEHSIMH C HaTypaJbHBIMU MOKa3aTeIsIMU
17 [IpuMeHsATh TpPHU3HAKM JAEIMMOCTH, pa3jIOKEHHE Ha MHOXUTENIN
' HaATYpaJbHBIX YHCEI
Pemrate  mpakTHKO-OpMEHTHPOBAaHHBIE  3a/a4d,  CBSI3aHHBIE  C
OTHOILICHHEM BEJINYMH, MPOMOPLHUOHATIBHOCTHIO BEJIMYMH,
1.8 MPOIEHTaMH, HWHTEPIPETHPOBATh PE3yAbTaThl pPEUICHHs 3aaad ¢
y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOWMCTBAMM PacCMaTpPHBAEMBIX
00BEKTOB
2 Anrebpanueckue BhIpaXKeHUs
. Hcnonb3oBarh anreOpamvyeckyr0 TEPMUHOJOTHIO U CHMBOJIHKY,
' MIPUMEHSATH €€ B IPOLIECCE OCBOSHMSI yUeOHOT0 MaTepuana
25 Haxonute 3HadueHuss OYKBEHHBIX BBIPOKEHHM TNpU  3aJaHHBIX

SHAYCHUAX MMCPCMCHHBIX




BoimonHsATe mpeoOpazoBaHUS IIEJIOTO  BBIPAKEHHUS B MHOTOWIEH

23 MPUBEJICHUEM TIOJIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
BbINONMHATE yMHOKEHHE OJHOYJICHA HA MHOTOWICH U MHOTOYJIEHAa Ha
24 MHOTOYJIEH, NPUMEHATh (OpMyNbl KBajapaTa CyMMbl U KBajapaTa
pasHoCTH
OcymiecTBIATh Pa3ioKeHUE MHOTOYJICHOB HA MHOXKUTEINN C TIOMOIIBIO
2.5 BBIHECEHHMSI 32 CKOOKHM OOILEro MHOXUTEJIS, TPYIIIUPOBKHU CIaraeMbIX,
npuMeHeHHs (HOPMYJT COKPALIEHHOTO YMHOKEHUS
26 [TpumensTh MpeoOpa3oBaHMsi MHOTOYWICHOB ISl PELICHUS PAa3IMYHBIX
' 3a/1a4 U3 MaTeMaTUKH, CMEXHBIX MPEJAMETOB, 3 peaTbHON MPAKTHKU
x Hcnonb30BaTh CBOWCTBA CTEMEHEW C HATYpadbHBIMU IOKa3aTEIsIMU
' TUTSL TPE0OPa30BAHMSI BRIPAKESHUH
3 YpaBHEeHHs U HEPABEHCTBA
Pemarp nuHelHBbIE ypaBHEHHS C OJHOM TMEpEMEHHOW, MNPUMEHSSI
3.1 MpaBHjIa TMEepexo/ia OT UCXOAHOTO YPaBHEHUSI K PAaBHOCHIBHOMY €MY.
IIpoBepsATs, SIBIISETCS JIM YUCIO KOPHEM YPaBHEHUS
3.2 [IpumensaTs rpaduueckue MeTOAbl MPH  PELICHUHM JIMHEHHBIX
' YPaBHEHUU U UX CUCTEM
33 [TonGupath puUMeEpHI Tap YUCET, SBISFOIIUXCS PEHICHUEM JTMHEHHOTO
' yYpaBHEHHUS C IByMsI IE€PEMEHHBIMU
CtpouTth B KOOpAMHATHOM MIIOCKOCTH IrpauK JTMHEHHOTO ypaBHEHUS C
3.4 IBYMsSI TIEPEMEHHBIMH; MOJIB3YSICh TPAPUKOM, MPHBOIUTH IPHUMEPHI
peleHHs ypaBHEHUS
35 Pemrate cuctemsl 1ByX JUHEHHBIX YPaBHEHHN C ABYMs IIEPEMEHHBIMU,
' B TOM 4HCIIE TpapUUECcKu
CocTtaBiiTh U pemarh JUHEHHOE ypaBHEHHUE WM CHUCTEMY JTMHEHHBIX
3.6 YpaBHEHHI 110 yCIOBHUIO 3a/1a41, HHTEPIPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4i TOJTy4YEeHHBIN pe3ysbTaT
4 Koopaunats! u rpadpuku. @yHKuuu
N300pakaTh Ha KOOPAMHATHOM MPSIMOMl TOYKH, COOTBETCTBYIOIINE
4.1 3aJlaHHBIM KOOpJAMHATaM, JIy4H, OTPE3KH, HHTEpPBajbl, 3alHCHIBATh
YHCIIOBbIE TPOMEKYTKH Ha alNreOpanveckoM s3bIKe
42 OTmeyarb B KOOpDAMHATHOM IUIOCKOCTH TOYKH 10 3aJaHHBIM

KOOpJAMHATAM




Crpouth rpaduku nuHEHHBIX GyHKIHH. CTpouTh rpaduk GyHKIHIN Y

4.3
= x|
OnwuceiBaTh C MOMOINBIO (PYHKIUH HM3BECTHBIC 3aBUCHUMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTb, BpEMs, PACCTOSIHHE, LIEHY, KOJIUYECTBO,
CTOMMOCTb, TPOU3BOIUTENLHOCTD, BpeMsi, 00BEM pabOThI
4.5 HaxoauTe 3HaueHune GyHKIMM 1O 3HAYECHUIO €€ apryMeHTa
[lonumats rpaduyeckmii cnoco® TPEACTABICHUS U aHAIM3A
4.6 nHpopManuu, W3BJICKATh M HMHTEPIPETUPOBATH HHOOpPMAIUIO W3
rpauKOB peasIbHbIX MIPOLIECCOB U 3aBUCUMOCTEN
8 KJIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTarta
1 Yucna 1 BIYUCICHUS
Wcnonp3oBaTh  HayallbHble  TNPEACTABIEHUS O  MHOXECTBE
11 JNEHUCTBUTENBHBIX YUCEN ISl CPAaBHEHUS, OKPYIJVIEHUS W BBIUYUCIICHHH,
' n300paXxkaTh JI€HCTBUTENbHbIE 4YHCIAa TOYKAMU Ha KOOPJMHATHOMN
psAMON
[IpuMeHsaTs MOHATHE  apU(PMETHUYECKOTO  KBAJAPaTHOTO  KOPHS,
12 HaXOJWUTh KBAJpaTHbIE KOPHHU, MHCIONIB3Ys MpPH HEO0OXOAUMOCTH
' KaJIbKYJISITOP, BBIOJIHATH MpeoOpa3oBaHUs BBIPAXKEHUM, COJEPIKaAIINX
KBaJIpaTHbIE KOPHHU, UCIOJb3Ysl CBONCTBA KOPHEN
13 Hcnonb3oBare 3amuck  OONBIIMX M MaJbIX YHCEN C IOMOIIBIO
' JECATUYHBIX Ipo0eit u cTeneHei uncna 10
2 Anrebpanyeckue BbIpaXKEHUS
[IpuMeHsTh TOHSATHE CTENEeHH C LEJIbIM I0Ka3aTeleM, BbIIOJIHATh
2.1 npeoOpa3oBaHusl BBIPAKEHHUH, COAEPKAIIMX CTENEeHH C IEJIbIM
MoKazaresiem
BbIMoNmHATE  TOXIECTBEHHBIE  MPEOOpa3OBaHUS  PALMOHATIBHBIX
2.2 BBIPQKCHHII HA OCHOBE IMPAaBUJ JACHUCTBHM HAJ MHOIOWIECHAMH U
anre0panvdecKuMu JIpo0sMu
2.3 PacknagpiBaTh KBaipaTHBIN TPEXUIIECH HA MHOKUTEIH
2.4 [TpumensaTh mpeoOpa3zoBaHUsl BBIPAKCHHUN IS PEIICHHs Pa3IMYHbBIX




3aaa4 U3 MaT€MaTuKH, CMEXHBIX ITPEAMCTOB, U3 peaﬂbHOﬁ IMPAaKTUKH

VYpaBHEeHUs U HEPABEHCTBA

3.1

PemaTe .]'II/IHCI‘/’IHBIG, KBaJApaTHbIC YpPaBHCHHUA KW pPaAlUOHAJIBHBIC
YpaBHCHU:, CBOAAIIHUECA K HUM, CUCTCMbI ABYX ypaBHeHI/Iﬁ C ABYMA

INEPpEMEHHBIMU

3.2

3.3

3.4

[IpoBoauTh mpocTEWIINE HCCIEIOBAaHUA YpPAaBHEHUH U CHUCTEM
ypaBHEHHMH, B TOM 4YHCIE C TPUMEHEHHEM TpauuecKux
Mpe/icTaBlIeHU (ycTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIM CHUCTEMa

YPaBHEHUH pelLleHus], €CIIU UMEET, TO CKOJIbKO, U IIPOYEee)

[lepexomute OT cnoBecHOM  (opmMymupoBKM 3amaud K €€
anreOpanvyeckoil MOJIENH C TMOMOIIBIO COCTABICHUS YPaBHEHHS WIIU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPECTUPOBATH B COOTBETCTBUH C

KOHTCKCTOM 3aJa4H1 HOJ'Iy‘lCHHBIﬁ pe3yjbTart

[IpuMeHATHh CBOWMCTBA YUCIOBBIX HEPABEHCTB /JIsi CPABHEHUS, OLICHKH,
peliaTh JIMHEWHbIE HEPaBeHCTBA C OJJHON MEPEMEHHON U UX CHUCTEMBI,
naBaThb  rpauyecKkyr0  WUIIOCTPALMI0O  MHOXECTBA  PELIeHUN

HEpPAaBCHCTBA, CUCTECMbI HCPABCHCTB

OyHKIUU

4.1

4.2

9 KIIACC

[loHuMaTh M UCMONB30BaTh (DYHKIMOHAIbHBIE MOHATUS M S3bIK
(TepMUHBL, CUMBOJIMYECKHE OOO3HAUYEHHUsS), OINpPEAEIATh 3HAuUCHUE
(GYHKIMU MO 3HAYEHMIO apryMEHTa, ONpEeNsATh CBOWCTBA (YHKLIUHU
1o e€ rpauky
Ctpouts rpaduKu 371€eMEeHTapHbIX PYHKINN BUA!
y=k/x
, Y =X%, Yy = X3, Y = [x|, onuchIBaTh CBOMCTBA YMCIOBON (QYHKIUU IO €&
rpaduxy

Kon
NpoBepPsieMoOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

1

Yucia ¥ BEIYUCICHUSA

11

CpaBHI/IBaTB U YHOpAAOYMBATHL PALUMOHAJIBHBIC W HWPpAalUOHAIIBHBIC

qHucia




1.2

1.3

14

Boimonuare apudmernueckue ASHCTBHUS C pallMOHAIBHBIMUA YHCIAMH,
coueras YCTHBIE U IUCBMEHHBIEC IPUEMBI, BBIIOJHATH BBIYUCICHUS C

HppaniiOHaJIbHBIMHU YU CJIaMHU

HaXO,I[I/ITB 3HAYCHHS CTEIIEHEH C OCJIBIMH IIOKa3aTeIAIMU U KOpHCfI,
BBIYHUCIIATH 3HAYCHU A YUCIIOBBIX BI)Ipa)KCHI/Iﬁ
OprrJISITb I[CflCTBHTGJIBHHG 4unciia, BBIIIOJHATH IIPUKUAKY PEC3yJibTaTa

BBIHHCHGHHﬁ, OLCHKY YUCJIOBBIX BBIpa)KeHI/Iﬁ

YpaBHEHHUsI 1 HEpABEHCTBA

2.1

Pemate  juHENHBIE W KBaApAaTHBIE YPaBHEHMs, YpaBHEHUS,

CBOJAIIMUECS K HUM, IIPOCTENIIINE JPOOHO-PALlMOHAIIbHBIE YPAaBHEHHUS

2.2

Pemartn cuctemsl ABYX JIMHEHHBIX ypaBHeHI/Iﬁ C ABYM: IICPEMCHHBIMU
U CUCTCMBI IBYX ypaBHeHHﬁ, B KOTOPBIX OJHO YPaBHCHHUEC HC ABJIACTCA

JIMHENHBIM

2.3

Pemarp TekcTOBBIC 3aJa4M anreOPandecKuM CIIOCOOOM C TIOMOIIBIO
COCTABJICHUSI YpPAaBHEHMS WM CHCTEMBI JBYX YPaBHEHHU C JByMs

NEPpECMECHHBIMU

2.4

2.5

2.6

[IpoBomuTh mpoCTEWIINE MCCIECIOBAHUS YPAaBHEHUH M CUCTEM
YpaBHEHMH, B TOM 4YHCIE C MPUMEHEHHEM TIpapUUecKUX
IIPEICTaBICHUN (HallpuMep, yCTaHABIUBATh, UMEET JIN YPABHEHHUE UIIU

cucreMma ypaBHeHI/Iﬁ peuicHus, €Ciin UMECT, TO CKOJ'IBKO)

Pemrate JINHENHbBIE HCPaBCHCTBA, KBaApPATHLIC HEpPaBCHCTBA,
1/1306pa>1<aTL pPCHICHUC HCPABCHCTB Ha YHCI0BOM HpHMOﬁ, 3alIMCbIBATh

PEIICHUE C TTIOMOIIIBIO CUMBOJIOB

Pemrate cuCTEMBbI JIMHEHHBIX HEPABCHCTB, CHCTEMbl HEPABEHCTB,
BKJIFOYAIOIIME KBAJPAaTHOE HEPABEHCTBO, H300paXkaTh pEIICHUE
CUCTCMblI HCPABCHCTB Ha YUCJIOBOH pr[MOfI, 3aIMUCbIBaTh PCUICHUEC C

ITOMOIIBIKO CMMBOJIOB

2.7

Hcnons30BaTh HEpAaBEHCTBA MPH PELIEHUH PA3IMYHBIX 3a1a4

OyHKIUU

3.1

Pacno3HaBate  QyHKIMM ~ u3ydyeHHbIX ~ BUAOB.  Iloka3wiBaTh
CXEMaTHUYECKH PaACIIONI0KEHNE Ha KOOPAMHATHOMN TIIOCKOCTH Ipa)uKoB

¢bynkuuii Buga: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumoctu ot




3Ha4eHUH K03()(HUIIMEHTOB, OMUCHIBATH CBOWCTBA (PYHKITHIA

Iloka3wIBaTh CXCMATHUYCCKU  pPaACIIOJIOKCHUC  HaA KOOpI[HHaTHOﬁ

3.2 IUIOCKOCTU TpadukoB ¢GyHKUMH Buaa Y = VX, Y = [X| U omuchIBaTh
cBoicTBa (DYHKITHI
Crpouth ¥ wH300pakaTh CXEMaTHYECKH TpaduKu KBaJPATHUIHBIX
3.3 (GyHKIMH, ONUCHIBATH CBOWCTBA KBAJPAaTHUHBIX (QYHKIMHA MO HX
rpadgukam
Pacnio3naBate KBagpaTuuHyr0 (GYHKOHIO TIO0 (Qopmyiie, TPUBOAUTH
3.4 MpUMepbl KBAaAPAaTUYHBIX (YHKIMH M3 peanbHOM JKU3HM, (PU3MKH,
reOMeTpHH
4 Apudmernueckas 1 reoMeTpuUecKas Iporpeccuu
i1 Pacnio3naBath apupMeTHIECKyI0 ¥ T€OMETPHIECKYIO MMPOTPECCHH TIPU
' pa3HbIX crioco0ax 3agaHust
BEIMONMHATE BBIYMCIEHUS C HUCMONBb30BaHUEM (QOpMyl N-TO dJIeHA
4.2 apu(MeTHyecKoil U reoMeTpUUEcKON MPOTrpecCcHil, CyMMbI MEPBHIX N
YJICHOB
43 N300pakaTh WIEHBI MOCIEIOBATEIPHOCTH TOYKAMH Ha KOOPIWHATHOM
. TUTOCKOCTH
Pemrate 3amaun, cBsS3aHHBIC C YMCIOBBIMH TOCIIEIOBATEIBHOCTSMH, B
4.4 TOM 4HCI€ 3aJadyd U3 peaJbHOW JKM3HM (C HCIHOJIb30BAaHUEM

KaJIbKYJIATOPA, HU(PPOBBIX TEXHOJIOTHIT)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna v BIYKCICHUS
JlpoOu OOBIKHOBEHHBIE U JECATUYHBIC, MEPEX0] OT OAHON (OPMBI 3aMUCH
11 npobeit k apyroii. [loHsTHE panuOHAIBLHOTO 4YHUCIHA, 3allMCh, CPaBHEHHUE,
YIOPSAIOYUBAHHE PALMOHATIBHBIX YHCEI
19 ApudmeTndeckue ASMCTBUS C pallMOHATBLHBIMU YKcIamMu. Perenue 3aqau u3
' pearbHON MPaKTUKK Ha YacTH, HA IPOOH
13 Crenenp C HaTypaJbHBIM TIOKa3aTeJeM: OIpeaesieHHe, MpeoOdpazoBaHKe
' BBIPQXXCHHI Ha OCHOBE OINpeAeNIeHus, 3aITUCh OOJIBIINX YHCEel
14 [TpoueHTsl, 3amuch NPOLEHTOB B BHJE ApoOU U ApoOM B BUJE MPOICHTOB.
' Tpu ocHOBHBIE 33]a4M HA IPOIICHTHI, PELICHUE 33/1a4 U3 PeabHON MPAKTHKH
15 [IpumeHeHne TNPU3HAKOB JAETMMOCTH, pa3IOKEHHE HAa  MHOXKHUTEIH
' HATypaJIbHBIX YUCEIl
16 PeanbHple  3aBMCHMMOCTH, B TOM 4YHciae npsMas U oOpaTHas
' POTIOPIMOHATIBHOCTH
2 Anrebpanyeckue BbIpaKeHHs
21 [TepemenHble, YMCIOBOE 3HAUCHHE BBIPAXKEHUS C MepeMeHHOU. JlomycTrMble
' 3HAYCHHS NIEPEMEHHBIX
29 [IpencraBnenne 3aBUCHMOCTH MEXIy BEIMYMHAMH B BHIEC (OPMYIIHL.
' Brruucnenus no ¢popmynam
23 [IpeoOpazoBanne  OyKBEHHBIX  BBIP@KEHHUH, TOXKIECTBEHHO  paBHbBIC
' BBIPKEHUS
2.4 CBoOIICTBA CTENEHU C HATYPAIbHBIM IT0KA3aTEIEM
’5 OpHouwneHbl M MHOTOWIeHBI. CTernieHs MHorowieHa. CiloKeHne, BRIYUTaHUE,
' YMHO>K€HHE MHOTOUIEHOB
26 DopMyITbl COKpAIIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI U KBaJpaT Pa3HOCTH.
' dopmyIia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOUICHOB HA MHOXHUTEIH
3 YpaBHeHUs
21 VYpaBHeHHe, KOpEHb YypaBHEHHUs, IpaBWia NPeoOpa3oBaHMs YpaBHEHUS,
' PaBHOCWJIBHOCTh YPaBHEHUH
3.2 JluneliHoe ypaBHEHHE C OJHOW TEPEMEHHOW, YHUCIO KOPHEW JIMHEHMHOTO




ypaBHEHUS, PEUICHUE JIMHEHBIX YpaBHECHUI

CocraBnenue ypaBHeHI/Iﬁ 10 YCJIOBHUIO 3aJda4u. Penrenne TekCTOBBIX 3a1a4 C

33 MMOMOLIBIO YPABHEHUI
3.4 JluneliHOE ypaBHEHUE C IBYMs IIEPEMEHHBIMH U €T0 Irpaduk
Cucrema [ByX JMHEWHBIX ypaBHEHUH C JABYMsl IN€peMEHHbIMH. Pemienue
3.5 CUCTEM YpaBHEHHH criocoOOM MoJACTaHOBKH. [IpuMepsl pelieHus: TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKmm
4.1 Koopaunaara TOYKH Ha IPSIMOMA
4 YucnoBble NPOMEXYTKU. PaccTosiHue MexXay AByMsl TOUKAMH KOOPAMHATHOU
' IPSAMO
43 [IpssmoyronpHas cuctema koopauHat, ocu OX m Oy. Abcnucca U opauHATa
' TOYKHU Ha KOOPJAWHATHOM IJIOCKOCTH
A4 [Tpumepsr TpadukoB, 3anaHHbiXx Qopmynamu. UTeHue rpadukoB peaabHBIX
' 3aBUCUMOCTEN
4.5 [Honstne pynkuuu. I'papuk pyuxnuu. CoiicTBa GpyHKUNN
4.6 Jluneiinas @ynkuus, e€ rpaduk. I'papux yHkum y = [x|
A7 I'paduueckoe pemieHue JMHEHHBIX YpaBHEHMH M CHCTEM JIMHEHHBIX
' YpaBHEHUN
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Uucna v BIYUCTICHUS
11 KBanpatusiit kopenb u3 uyucna. IloHstue 00 wuppalMOHAIBHOM YHCIIE.
' JlecsaTHUHBIE TPUOJIMKEHUS UPPALMOHATBHBIX YHCEI
CpoiicTBa apu(MeTHUECKUX KBaJIpaTHBIX KOPHEW W HMX NPUMEHEHUE K
1.2 peoOpa30BaHMIO YHCIIOBBIX BBIPAKEHUN W BBIYHCICHUSIM. J[eCTBUTEIHHBIC
qucia
1.3 CreneHb ¢ 1enbIM MokaszaTeseM u €€ cBoiicTBa. CTaHIapTHAs 3alKUCh YUCTa
2 Anrebpandeckue BoIpaKeHUS
2.1 KBagpartsslii TpEXUIIEH, pa3iokKEHUE KBAIPATHOTO TPEXUWIEHA HA MHOKUTEIN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0Opandeckoi 1poou
2.3 CrnoxxeHue, BRIYMTaHNUE, YMHOXKEHUE, JCIICHHE allreOpandecKux apooei




2.4

PanmonanbHble BoIpaykeHUS M UX IpeoOpa3oBaHue

3 VYpaBHEHUS U HEPAaBEHCTBA
31 KBagpatHoe ypaBHeHMe, ¢opMysida KOpPHEH KBaJIpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Pemenue ypaBHeHMi, CBOOAIIMXCA K JUHEWHBIM U KBAIPATHBIM
3.3 [Ipocreiimme ApoOHO-pallMOHATBHbBIE YPAaBHEHUS
I'padpuueckas uHTEpHpeTaLns ypaBHEHUN C ABYMSI IEPEMEHHBIMU U CUCTEM
3.4 JIMHEWHBIX YPAaBHEHUH C JABYMs IlepeMeHHbIMU. [IpumMepsl pemienus cucrem
HEJIMHEHHBIX YpaBHEHUH C IBYMs EPEMEHHBIMU
3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom
3.6 YucaoBble HEPAaBEHCTBA U UX CBOWCTBA
3.7 HepaBeHCcTBO ¢ 0/IHOM TTepeMEHHOM
3.8 PaBHOCHIIBHOCTH HEPaBEHCTB
3.9 JIuHeitHbIe HEpaBEHCTBA C OJHOM NTEPEMEHHOM
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM IEPEMEHHOM
4 OyHKIIUU
11 [lonstne ¢ynknuu. OOnacTh oONpefeNieHuss M MHOXKECTBO 3HAYCHHM
' ¢ynkuuu. CrnocoOsl 3ajaHus QyHKIHUN
4.2 I'padux ¢pynkuuu. UreHne cBOMCTB GyHKINU MO €€ rpaduKy
4.3 ITpumeps! rpadukoB GYHKLINH, OTPAKAIOLUINX pPealbHbIE MPOLECCH
44 OyHKIUKM, OMUCHIBAIOIIAE TPSIMYI0 W OOpaTHyl0 MPONOPIHOHAIBHBIE
' 3aBUCUMOCTH, UX I'pauKu
45 Oyukumu y =Xx2, y = X?
4.6 Oyukuuu Y = [x, y = |x|
4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM ypaBHEHUI
9 KNIACC
Kon IIpoBepsieMblii JJIEMEHT COePIKAHUSA
1 Yucna v BIYKCICHUS
11 PanmonanbHple uMcla, MppalMOHAIbHBIE YHCIA, KOHEYHblE U OECKOHEUHbIE
' JECATUYHBIE TPOOH
1.2 MHO€eCTBO IENCTBUTEIBHBIX YHCEI, JEHCTBUTEILHBIE YHCIa KaK OECKOHEYHEIE




JeCATUYHBIC IpoOu. B3anMHO 0/THO3HAYHOE COOTBETCTBUE MEKITY MHOKECTBOM

JEHCTBUTENBHBIX YKMCEN U KOOPAMHATHOHN npsAMoil. CpaBHEHME 1EHCTBUTENIBHBIX

qucen
1.3 Apudmerndeckue 1eUCTBUS C JSHCTBUTEILHBIMU YHCIIAMU
W3mepenus, npubIMKeHus, OLeHKU. Pa3mepsl 00bEKTOB OKpY’KaIOIIEro MUPA,
14 JUINTENILHOCTh TPOLECCOB B OKpyxkaromeMm wmupe. [IpubnmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmxkeHus. Okpyrienue uuceln. Ilpukuaka u ouneHka
pe3yJIbTaTOB BBIYMCIIEHUM
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 VYpaBHEHUS ¢ OAHOM IEpEMEHHON
2.2 Jlunelinoe ypaBHeHue. Perienne ypaBHeHuU, CBOIAIIMXCS K IMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. Pernienne ypaBHeHUH, CBOIAIIMXCS K KBaJApaTHBIM
Y bukBanpatHoe ypaBHeHue. [IpumMepsl pelieHuss YypaBHEHUH TpeTbed WU
' YETBEPTOU CTENEHEW Pa3JIOKEHUEM Ha MHOKHUTEIHN
2.5 Pemenne npoOHO-paIIOHAIBHBIX YpaBHEHHHA
2.6 CucreMsbl ypaBHEHUI
2.7 VYpaBHeHUeE ¢ ABYMS IEPEMEHHBIMU U €r0 Tpaduk
2.8 Pemienue cucrem JByX JTMHEHHBIX YpaBHEHUH C ABYMs IIEpEMEHHBIMU
29 Pemenue cuctem IByX ypaBHEHUH, OJHO M3 KOTOPBIX JHHEWHOE, a Jpyroe —
' BTOPOMU CTEIICHH
2.10 I'padmueckas mHTEpHIPETALINS CUCTEMBI YPaBHEHUH C ABYMS TIEPEMEHHBIMA
211 Pemienne TeKCTOBBIX 3a/1a4 areOpandecKuM CriocoOoM
2.12 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 Perienne nuHEHHBIX HEPABEHCTB C OJHOM MepeMeHHON
2.14 Peuienne cucreM ITMHENHBIX HEPABEHCTB C OJHOU IEPEMEHHOU
2.15 KBanpaTtHble HEpaBEeHCTBA
216 I'padmueckass mHTepnpeTralyss HEPaBEHCTB M CHUCTEM HEPABEHCTB C JBYMs
' TIepEMEHHBIMH
3 DOyHKIUH
31 KBanparuunas ¢ynknus, e€ rpadpuk u cpoictBa. [lapaGona, KOOpIMHATHI
' BEPIINHBI MapadOJIbl, OCb CHMMETPHH TTapadOJIbI
3.2 I'padukn pynximit y=kx, y=kx+b u ux cpoiictBa
3.3 I'paduku pyrxmit y=K/X, y = X’ 1 ux cBOWCTBa




3.4

I'paduku GyHKIMIA , 1 UX CBOMCTBA

4 YucnoBble OCIEN0BATENBHOCTH

1 Onpenenenue u crnocoObl 3aJaHUsl YUCIOBBIX IOCIIENOBaTENIbHOCTEH. 3ajaHue
' MOCIIEI0BATEIHPHOCTH PEKYPPEHTHOM hopMyInioit u ¢popmyIioii N-To daeHa

49 Apudmernueckass mnporpeccus. Dopmynsl N-ro  wieHa apu(MeTHUECKOH
' IIPOrPECCUH, CYMMBI IIEPBBIX N WICHOB

43 I'eomerpuyeckas mporpeccuss. @Popmynsl N-r0  WIEHa I'E€OMETPUYECKON
' IIPOIPECCUH, CYMMBI IIEPBBIX N WIEHOB

W N300pakeHre 4wieHOB apu(METHUECKOW U TIeOMEeTpUYEcKOil mporpeccuit
' TOYKaMU Ha KOOPJAMHATHOM IIJIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHIMAIBHBIN POCT

4.5 Crno’xHbI€ NPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHO MPOrpaMMbl OCHOBHOI'O
o01ero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omepaluy HaJl MHOXECTBAMM, YMEHHUE OIEepUPOBATH IOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, MPUMEHATh WX MPU PEIICHUU
3a/1a4; YMEHHUE HCIOJIb30BaTh rpapuuecKoe MpeiCTaBIeHHE MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHUM, MPH PELICHUH 3a/1a4

U3 APYrux y4yeOHBIX MPEMETOB

YMeHne onepupoBarh MOHATUAMM: OIPENEICHHE, aKCHOMa, TEOpEMa,
JIOKa3aTeJIbCTBO; YMEHHE paclo3HaBaTb HUCTHUHHBIE U JIOXKHbBIE
BBICKA3bIBAaHUSA, IPUBOJIUTH INPHUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBAHHA U OTPULAHUA BBICKA3bIBaHUM

YMeHue onepupoBaTh MOHATUSAMU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJIbHBIX YHCEI, IPU3HAKU
JeTUMOCTH, LEJI0€ YHUCIIO, MOAYJb 4YHCIa, OOBIKHOBEHHas JIpoOb U
JecsiTUYHas Opo0b, CTaHIAPTHBIA BUJ YMCIIA, PallMOHAIBHOE YHCIIO,
UppalMoHAIbHOE YHCIO, apU(PMeTHUYeCKUi KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C 4YMCIAaMH, CpaBHUBAaTh U
yIOpSAOYMBaTh YHCIA, MPEACTABIAThH 4YHCIA Ha KOOPAMHATHON
MPSIMOW, OKPYIJISATh YHCIA; yYMEHHE JeJaThb MHNPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHUH

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LENBIM I0Ka3aTelleM,
apupMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOM CTeneHu
Oosbllle €AMHUIBI; YMEHHME BBINOMHATH PACUYETHl MO (QopMyIam,
npeoOpa3oBaHus ILENbIX, APOOHO-PAallMOHANBHBIX BBIPAKEHUH U
BBIPAKEHUI C KOPHSMH, PA3I0KEHHE MHOTOYJIEHAa Ha MHOXKUTENH, B
TOM YHCJIE C MCIOJIBb30BaHUEM (OPMYN Pa3HOCTH KBaJpaToB H

KBaJpaTa CyMMBI U Pa3HOCTH

YMenue OonecpupoBaTh NOHATUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C

OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C




IIEPEMEHHOM; YMEHUE peulaTh JUHEHHbIE U KBAJApPATHBIC YpABHEHUS,
JIpOOHO-pallMOHATIbHBIE YPaBHEHUSI C OJHOW IMEPEMEHHOM, CHUCTEMBI
JBYX JIMHEHHBIX ypaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
[IEPEMEHHOM, B TOM YHUCJE MPU PELIECHUHU 33]1a4 U3 JIPYrux MpeaMeTOB
W TPAKTUYECKUX 3aJa4; YMEHUE HCIIOJIb30BaTh KOOPAUHATHYIO
MNpSMYI0O ¥ KOOPJIMHATHYIO IJIOCKOCTh ISl M300pa)KeHHsl pelieHuit

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIUS, rpaduK GyHKIHUU, HYIU
byHKIMH, POMEXYTKH 3HAKOIOCTOSHCTBA, POMEXYTKH
BO3pacTaHusi, yObIBaHWS, HAWOOJbIIEE ¥ HAUMEHbBIIEE 3HAYCHUS
byHKIHN; yMeHHe OIIEpUPOBATH HOHATHSMHU: npsmast
MPONOPIMOHAIBHOCTh, JTMHEWHAs (YHKIUS, KBaJApaTudHas ()yHKIIHS,
oOpaTHasi TPOMOPIHMOHANIBHOCTh, Mapabosia, rumnepOoia; yMeHHUe
CTpouTh Tpaduku GyHKINN, UCTIOTB30BATh TPA(UKH JIJIS ONIPEICTICHIS
CBOMCTB IIPOIIECCOB M 3aBUCHMOCTEH, JJISl peIIeHHs 3a1ad U3 APYTuX
Y4eOHBIX TPEAMETOB W pEATbHOW IKM3HH, YMEHHE BBIPAXKAaTh

(I)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKY BCIIMINHAMU

Ymenue OIIepUpOBATH HOHSTUSAMH: IIOCJIEZIOBATEIBHOCTb,
apudmernueckass M TE€OMETpUYecKass  IMPOTPEcCUr;  yMEHUE
UCIOJIb30BaTh CBOMCTBA MOCIENOBATENIbHOCTEH, (HOPMYIBI CyMMBI U
o0IIero 4jaeHa MpH PelIeHUM 3a/ad, B TOM 4YHCIE 3a1ad U3 IPYTUxX

y‘Ie6HHX npeaAMETOB U peaanoﬁ KHU3HHU

YMeHue pemars 3a7aud pa3HbIX TUIMOB (B TOM YHCIE Ha MPOIEHTHI,
JOIM WU 4YacTH, JBWXKEHHUE, paldoTy, IIEHy TOBapOB MU CTOMMOCTh
TTOKYTIOK W yCITyT, HAJIOTH, 33aJ1a4¥ U3 00JIACTH YIPABJICHUS] INYHBIMH U
ceMeHbIMU  (UHAHCAMH); YMEHHE  COCTaBIIATh  BBIPAXKCHUS,
YpaBHEHUSA, HEPABEHCTBA W CHUCTEMBbl [0 YCJIOBHUIO 3aJ/IauH,
WCCIIeIOBATh MOJIYUEHHOE PEIIeHHE W OIEHUBATh MPaBAONOJI00HOCTh

MMOJIYUYCHHBIX PE3YIbTAaTOB

YMeHue onepupoBaTh MOHATUAMU: QUTYpa, TOUKA, OTPE3OK, MpsMas,
Jyd, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYrOJIbHUK, paBHOOEAPEHHBIH
U PaBHOCTOPOHHHU TPEYTOJbHUKH, IPSAMOYTOJIBHBIM TPEYTrONbHUK,
Me/raHa, OUCCeKTpUca M BBICOTA TPEYrOJbHMKA, YETHIPEXYTOJIBHUK,

napajiesiorpaMMm, pomM0O, MNPSIMOYTOJIbHMK, KBaJapar, Tpamnenus;




10

11

12

OKPY’KHOCTb, KpYT, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU
¢burypamu; ymMeHue pemarb 3a/auyd, B TOM YHCIIE U3 MOBCEIHEBHOM
JKU3HHM, Ha HAXOXKJCHUE IeOMETPUYECKUX BEJIIMYMH C MPUMEHEHHEM

M3YyYEHHBIX CBOMCTB GUryp u (pakToB

YMeHue OomnepupoBaTh IOHATHUSMHU: PABEHCTBO (HUIYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapauIeIbHOCTh M INEPHEHAUKYISIPHOCTh IPSMBIX,
yroin MexXAy IpsMbIMH, [EPICHIUKYIAP, HAKIOHHAs, IIPOCKLUS,
noxobue ¢puryp, noJo0HbIe TPEYTOJIbHUKH, CUMMETPUS OTHOCUTEIBHO
TOYKM M MNPAMON; YMEHHE DPACIIO3HABATh PAaBEHCTBO, CUMMETPHUIO U
nojxobue ¢uryp, napamieNbHOCTh U NEPHEHIUKYIIPHOCTh MPSMBIX B

OKpY’KaloIlleM MUpe

YMeHue onepupoBaTh IMOHATUAMM: JUIMHA, PAacCTOSHUE, YIoj
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEYrojbHMKA), IUIOIIA[b;
YMEHHUE OILEHUBATH Pa3Mephl MPEIMETOB U OOBEKTOB B OKpY’KaIOIIEM
MHUpE; YMEHHE HIpUMEHATh (OpMyabl TNepuUMeTpa U  IIIOLIaIU
MHOTOYTOJIFHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAN Kpyra, o0bema
MPSIMOYTOJIBHOTO MapaJUICNICIIUIIEa; YMEHHUE INPUMEHATh IIPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHUKA,
teopeMy Iludaropa, TpUroHOMETpUUYECKHE COOTHOLICHHS  JUIs

BBIYMCIICHHS JUIMH, PACCTOSIHUM, ITOIIAAEH

YMenue wu3zo0paxarb IUIOCKHE (UIypel M UX KOMOMHAIIWH,
IIPOCTPAHCTBEHHBbIE (UTYpbl OT PYKH, C TIOMOIIbIO UYEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIH

CHUMBOJIbLHOMY OITMCAHUTO

13

VYMmenune OIICpHUPOBATH HOHATUAMMN: IpsAMOYTOJIbHAA cucrema
KOOpAWHAT, KOOPAWHATHI TOYKH, BCKTOD, CymMmMma BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC ITPOMU3BCACHUC BEKTOPOB,
YMCHHEC HCIOJIb30BATh BCKTOPLBI U KOOPAWHATHI IAJId MPCACTABJICHUA
JaHHBIX W PEIICHHA 3aJad4, B TOM YHCIIC H3 JPYIrux y‘—Ie6HI)IX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

14

YMeHue omnepupoBaTh IMOHSTUSMHU: CTOJOMKOBBIE U KPYTOBBHIE
quarpaMMmbl, TaOnWIBl, cpeaHee  apudMeTHYeCKoe, MeauaHa,
HauOoJiplllee M HAaUMEHbIIEe 3HAYCHHUsS, pa3Max YHUCIOBOTO Habopa;
YMEHHE  W3BJICKaTh, HHTEPIPETUPOBATH H  IPEOOpPA30OBHIBATh

uHpOpMaIMIO, TPEICTABICHHYI0 B TaONuIlaX M Ha JgUarpaMmax,




OTPaKAIOIIYIO CBOWCTBA W XAPAaKTEPUCTHKH PEATBHBIX MPOIECCOB U
ﬁBHeHHﬁ; YMCHUC pacrio3HaBaThb N3MCHYUBbLIC BCIIMYNHBI B

OKpY’KaroIlleM MUpe

15

YMeHHue omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMNBIT (CITydalHbIN
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (DJIIEMEHTApHBIA HCXON)
CIIy4aiflHOTO OIbITa, CIIy4alHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHUE HaXOJUTh BEPOSATHOCTH CIIyYailHBIX COOBITHHA B ONBITax C
PaBHOBO3MOXKHBIMH 3JIEMEHTAapPHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJaud METOJIOM OpPraHM30BAaHHOTO Iepedopa W ¢ HCIOJIb30BAaHHEM
MpaBWJIa YMHOXXEHHUS; YMEHHUE OIICHHBATh BEPOSTHOCTH pPEabHBIX
COOBITUH M SIBJICHUH, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHI B OKpYXAloIleM MHpPE U B IKHU3HU;
3HAaKOMCTBO C TIOHSATHEM HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €ETO POJIbIO B MACCOBBLIX ABJICHHAX

16

YMeHue BbIOMpATh MOIXOISIIMNA W3YYEHHBIM METON AJIs pPEelIeHHs
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HU, PACIIO3HABATH MPOSBIECHNE 3aKOHOB MAaTEMAaTUKHU B
HUCKYCCTBE, OIMCHIBATH OTJEIbHBIC BBIJAIOIIMECS  PE3YJIbTATHI,
MOJYYEHHBbIE B XOJ€ Pa3BUTUS MaT€MaTUKU KaK HAyKH, MPUBOIAUTH
MPUMEPBl MATEMATUYECKUX OTKPBITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOM UCTOPHUH



INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1 Yucna v BBIYKCICHUS

11 Hatypanbnble u uenbie uncna. [Ipu3Haku JenMMOCTH LIETIbIX YHCe

1o OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOoOM,  MPOLEHTH,  OECKOHEUHbIE
- nepUOANYECKHEe JPooH

13 Paunonanbupie uncna. Apudmernyeckue omnepauuud ¢ palMOHalIbHBIMU
- qrCcIaMu

14 HelictButenpHble uyncia. Apu@MeTHYECKHe ONepaluu ¢ JACHCTBUTEIbHBIMHU
. qrCcIaMu

15 [IpubnuxEénHble BHIUKUCICHUS, NpaBUia OKPYIJICHUS, NPHUKUAKA U OIEHKA
. pe3ynbTaTa BRIYUCICHUN

2 AnrebpanuecKue BEIPAKCHHS

2.1 BykBeHHBIE BBIpaKEHUS (BBIPAKEHUS C IEPEMEHHBIMH)

25 Crenenp ¢ uenbiM mokasareneM. CTENeHb C palMOHAJIbHBIM IOKa3aTeJIeM.
. CaoiicTBa cTeNEHU

2.3 MHorousIeHBI

24 Anrebpanueckast 1poOb

)t Apudmernueckuit KOpEHb HaTypaabHON CTEIIECHHU. HenictBus c
. apuQMeTHIECKUMHU KOPHSIMH HATypaTbHON CTETICHH

3 YpaBHEHHs 1 HEpABEHCTBA

31 Ilensie u npoOHO-panmoHanbHbIE ypaBHEeHHs. CHCTEMBI W COBOKYITHOCTH
- YpaBHEHUN

39 [lensie u npoOHO-paloOHabHble HepaBeHCTBA. CHCTEMbI U COBOKYIHOCTH
- HEPABEHCTB

3.3 Penrenne TekCTOBBIX 3a4a4

4 UYucnoBsle NOCIEA0BATENBHOCTH

4.1 ITocnenoBaTenbLHOCTH, CIIOCOOBI 3aJaHU MOCJIEA0BATENLHOCTEN

42 Apudmernueckass u reomerpuyeckas mnporpeccud. Dopmyna  CIOKHBIX

MIPOIICHTOB




DyHKIMHU

Oyukus, cnocodbl 3amanus ¢GyHkuwu. ['paduk  PyHkmum. O6nacTh

OTIpeNieNIeHUs] U MHOXKeCTBO 3HaueHuil ¢ynkimu. Hynu ynkmun. [IpomexyTku

5.1. 3HAKOIOCTOSAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (QYHKUMH. Makcumymsl U
MUHUMYMbl (yHKIMM. HanOonbiee M HauMeHbllee 3HaueHUEe (QYHKIMM Ha
POMEXKYTKE

6 KoopauHaTsl Ha IpsAMOM U IJIOCKOCTH

6.1 KoopaunaTthnas npsmas

6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoicTBa

7.2 TpeyronbHUK

7.3 MHOroyrojabHIUKH

7.4 OKpy’>KHOCTb U KpYyT

7.5 W3mepeHue reoMeTpu4eckix BETMYUH

7.6 BexTops! Ha TUIOCKOCTH

8 BeposITHOCTh M cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTHKA

8.2 BepositHOCTB

8.3 KombunaTopuka

8.4 MHoxecTBa

8.5 I'pader




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYEHUKA
* Marematuka. Anredpa: 7-i kiacc: 6a30BbI YPOBEHB: yueOHUK; 15-¢
u3nanue, nepepadorannoe MakaporueB FO.H., Munatok H.I'., Hemkos K.W. u
ap.; noxa penakuuent TensikoBekoro C.A. AKIIMOHEPHOE 00IIECTBO
«3narensctBo «IIpocBenienue»

» Maremartuka. Anrebpa: 8-i kitacc: 6a30BbIl ypOBEHB: yUeOHHK; 16-¢
u3nanue, nepepadorannoe MakaperueB FO.H., Munatok H.I'., Hemkos K.W. u
ap.; noxa penakuuent TensikoBekoro C.A. AKIIMOHEpHOE 00IIECTBO
«3narensctBO «lIpocBemienue»

» Maremarnka. Anredpa: 9-i kimacc: 6a30BbI YPOBEHB: YUEOHUK; 15-¢
u3nanue, nepepadborannoe MaxkaperueB FO.H., Munaiok H.I'., Hemkos K.W. u
np.; non pegakuueit TensikoBckoro C.A. AKIIMOHEpHOE OOIIECTBO
«3narensctBO «lIpocBemienue»

» Maremartnka. BeposTHOCTh 1 cTatucThKka: 7 - 9-e Kiacchl: 6a30BBIi
YpOBEHb: YUeOHUK: B 2 yacTsx; 1-oe uzganue Breicoukuit 1.P., Amenko 1U.B.;
non peaakiueit Amenko U.B. Akiimonepnoe obmiectBo «M3aaTenbeTBo
«IIpocBenienue»

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

e lHdbopManMOHHO-METOIUYECKOE MUChMO 00 0COOCHHOCTSIX
npenojiaBanus yueoHoro npeamera «Marematuka» B 2025/2026
yueOHOM rosy https://edsoo.ru/wp-
content/uploads/2025/08/matematika_.pdf

e MeToanuecKUue peKOMEH IAINH 10 CO3IaHMIO KJIACCOB
TEXHOJIOTHYECKOTO U €CTECTBEHHO-HAYYHOT'O ITPOMHIICH U KJIaCCOB C
yrayOJeHHBIM U3YYeHHEM MaTeMaTHKU, (GU3UKU, XUMHUH, OUOJIOTHH B
00111e00pa30BaTEIHbHBIX OPraHU3ALMAIX C UCTIOJIB30BAHUEM
MHDPACTPYKTYpPHhI, CO3IAHHON B paMKax HAI[MOHAJILHOI'O IIPOCKTa
«O0pazoBanue» (KBantopuymsl, [T-kyOsl, Touku pocta u ap.) (2025 r.)
https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_klassov_tehnol i_en_profilej 2025.p
df

o COOpHUK TUITOBBIX 3aJIaHUM JIJIS1 TEKYIIIETO OLICHUBAHUS IO YYCOHBIM
npeameram «Marematuka» u «MHbopmaTukay. (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank_zadanij matematika_informatika 2024.p
df

e Metoauueckue pekomeHnauuu. CrueHaprun KOMIUIEKTOB yU4eOHBIX
3a/IaHU-KOHTEKCTHBIX 33]1a4 K yueOHOMY Kypcy «BeposiTHOCTb U


https://edsoo.ru/wp-content/uploads/2025/08/matematika_.pdf
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https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
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https://edsoo.ru/wp-content/uploads/2025/01/bank_zadanij_matematika_informatika_2024.pdf

craructukay. 7 kiacc (2024 r.) https://edsoo.ru/wp-

content/uploads/2024/12/mr veroyatnost 1 statistika komplekty ucheb
nyh zadanij 2024.pdf

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI
CETU UHTEPHET
1. bu6imoreka [1OK https://m.edsoo.ru/
2. https://uchitelya.com/matematika/
3. https://urok.1sept.ru/
4. https://resh.edu.ru/
5. https://4ege.ru/gia-matematika/
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