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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 00pa30BaHMs M B MMOBCEAHEBHOM XKu3HU. Pa3BuTHe y 00y4arommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMaTHYECKOTO MOJECIMPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJIS aIalTallid B COBPEMEHHOM ITU(GPOBOM
oOmectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TPEeOyeT KPUTUYHOCTU MBIILJICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJaroIMIMXCSA: OHM HCIHOJB3YIOT JCIYKTUBHBIE U
UHAYKTUBHBIE PAcCyXJIeHUs, 0000IIEHNE U KOHKpPETH3allio, abcTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENBHBIE  00BEM
CaMOCTOSITENIFHOM  JIEATEBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro kypca «Auredpa» mjii OCHOBHOTO
o01iero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JVMHUHA pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
IpyTMMHM €ro JHHUAMH. B Xone wu3yueHuss y4deOHOro Kypca 0O0ydaromumcs
MPUXOAUTCS JIOTUYECKU PACCYXKaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
A3bIK. B CBSI3M ¢ 3THUM B mporpammy ydeOHOro kKypca «AJredpa» BKIIOYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIUMUCS
OCHOB  YHUBEpCAJIBHOTO  MaTemaTuueckoro sspika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO yueOHOTO Kypca «AureOpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne mnuHMA «YuWcna ¥ BBIYHCICHUS» CIYKHT OCHOBOW st
JaNbHENUIIEr0 U3yYyeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIuXcs
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPUOOPETCHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAMUMBIX JIJISl IOBCETHEBHOM
JKU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBSI3aHO C PAlMOHAIBLHBIMH M HMPPANUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUY OTHECEHO K CpeaHeMy 001IeMy 00pa3oBaHHMIO.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M MPaKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHANBHBIX BhIpAXEHUN. AJredpa JEMOHCTPUPYET 3HAUCHHE MAaTEMAaTHUKH Kak
A3bIKa JJI1 TOCTPOEHUS MATEMATHYECKUX MOJEIEH, OMUCAaHUS IPOLIECCOB U
SBJICHMA peanbHOTO Mupa. B 3agaunm oOyueHust aireOpe BXOIAT TaKKe
JanbHEWIee pa3BUTUE AJNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJCHUE HaBBIKAMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MaTEMaTHYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OMCAHUS M UCCIEA0BaHMs Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OpMUpOBaHHE
MPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTUH LIUBUIN3ALNN U KYJIbTYPBI.

CornacHo yuyeOHOMYy MjaHy B 7-9 Kkjaccax u3ydaeTcss Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

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

COAEPKAHUE OBYUEHMUSA
7 KIIACC

Yucaa v BIYMCICHUSA

JIlpoOu OOBIKHOBEHHBIC W JECSITHYHBIE, MEPEX0]] OT OJHON (HOPMBI 3arucu
npobeit k gapyroil. IloHsTwe palMoOHaIBLHOTO 4HCJA, 3aluCh, CpPaBHEHUE,
yOOPSIIOUMBAHUE  pallMOHAIBHBIX  uucesl. ApudmeTudyeckue JEUCTBUA €
palMOHANIbHBIMU 4YKClIaMU. Pellienne 3aad U3 peaibHOW MPakTUKW HAa 4acTH, Ha
JpoOH.



CreneHb C HaTypaJlbHbIM [OKa3aTeJeM: OIpeJesieHrue, NpeoOpa3oBaHKe
BBIPQXEHHUI HA OCHOBE OIpEeIeIeHUs, 3aUCh OoNbIKX yucen. [IpouenTsl, 3anuce
IPOIIEHTOB B BHUJE ApoOU U JpoOU B BHIE MPOLEHTOB. TpH OCHOBHBIE 337a4ud Ha
MIPOLIEHTHI, PELICHUE 3a7a4 U3 PEaTbHON IPAKTHKHU.

[IpuMeHEHNE TPU3HAKOB  JACIUMOCTH, pA3J0KEHHUE HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHple  3aBUCMMOCTM, B TOM 4HCIEe OpsiMas HW  oOparHas
MPONOPLUHUOHAIBHOCTH.

AnredOpanvecKkue BbIPAKEHUS

[IepeMeHHBIE, YUCTOBOE 3HAYCHHUE BBIPAKEHUS C IEPEMEHHOM. JlomycTuMbie
3Ha4YEeHUSA NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXK1y BEJIMYMHAMU B BHJIE
dbopmynbl. Beraucnenus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuUia NpeoOpa3oBaHUS CYMM U
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBOICTBA CTENEHU C HATYPAJIBHBIM IMOKA3aTEIEM.

OpHowiensl U MHOTOWIEHBI. CteneHp MHOrOwIeHa. ClioKeHue, BHIYUTAHMUE,
YMHOXXEHHE€ MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMBl M KBaapar pasHocTu. Popmyna pa3HOCTH KBajaparoB. Pasznoxenue
MHOI'OYJICHOB Ha MHOKUTEJIHN.

YpaBHeHHS U HEPABEHCTBA

VYpaBHEHUE, KOpPEHb YpaBHEHHUs, IpaBWja NpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCWIBHOCTb YPaBHEHUH.

JluHenHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YpaBHEHHUS, pEIICHHE JIMHEWHBbIX YypaBHEHUU. CocCTaBlI€HHWE YpaBHEHHU 1O
YCJIOBHIO 3a7a4i. PeneHne TeKCTOBBIX 3a/1a4 C TOMOIIBIO YPABHEHUI.

JIuneliHOe ypaBHEHUE C IBYMs MEPEMEHHBIMU U ero rpaduk. Cucrema JIByx
JVMHEMHBIX YpaBHEHUW C JBYMs IEpeMEHHbIMU. PermieHune cucrem ypaBHEHUU
ciocoOboM MoACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3a/lad € IOMOIIbBIO
CUCTEM YPaBHECHUI.

DOyHKIUU

Koopaunara Touku Ha npsiMoit. YncnoBsle TpOMEXYTKH. PaccTosiHue mexny
JIBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[TpssmoyronbHast cuctema koopauHat, ocu OX u Oy. AGcrucca u opauHaTa
TOYKHU Ha KOOpJAWHATHOM TiockocTh. [IpumMepsl rpadukoB, 3aaHHBIX (popMyTaMu.
Urenne rpadukoB peasbHbIX 3aBUcuMocTei. [lonarue ¢ynkuuu. [padux
dbynknuu. CroiicTBa pyukumii. JInnerinas ¢ynkius, e€ rpaduk. ['padux dyakmmm
y = |X|. I'padmyeckoe perreHne TUHEHHBIX YPaBHEHHH M CHUCTEM JIMHEHHBIX
YPaBHECHUM.



8 KUIACC

Yuciaa v BBIYMCICHUA

KBagparueiii kopeHb u3 uwucina. [loHsiTue 00 uUppalMOHATBLHOM YHCIIE.
JlecsaTnaabie TPUOIMKEHUST HpPAITMOHATBHBIX yucen. CBoWcTBa apuMEeTHUIECKUX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHUE K MPEe0OPa30BAHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHCJIEHUSM. JIeCTBUTEIIBHBIE YUCTIA.

Crenensp ¢ 1enpIM NOKa3aTeneM U e€ cporictBa. CTaHaapTHAs 3allUCh YUCIA.

AnredOpanveckue BbIPAKEHUS

KBampaTHblil  TpEXuieH, pa3loKEHHE KBAaJPAaTHOIO TPEXWIEHA HaA
MHOKHUTEIIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anreOpanueckoil apoowu.
CnoxeHue, BbBIYUTAHHE, YMHOXEHUE, [I€JICHHE alreOpandeckux ApoOei.
PannonanbHbIe BRIPAKEHUS U UX TIpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJIPATHBIM.
[Ipocreiimme qpoOHO-palMOHAIbHBIC YPABHEHHUS.

['paduyeckas uHTEpIHpeTalsi ypaBHEHUN C ABYMSI IEPEMEHHBIMU U CHUCTEM
JUHEWHBIX YpaBHEHHW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHON IEPEMEHHOM.

DOyHKIUU

[Tonstue @ynkuuu. OOnacTh oONpeAeNeHus W MHOXECTBO 3HAYCHHM
¢bynkuun. CnocoObl 3a1aHus QyHKIUH.

I'padpux dynkuuu. Urtenue cBoilcTB (yHkuuu no €€ rpaduxy. ITpumepst
rpadukoB GYHKINMA, OTPAXKAIOIINUX PEeaTbHBIE MPOIECCHI.

@DYHKIMU, OMUCHIBAIONINE TPSIMYI0 H OOpaTHYI MPOIMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyukmun Y = X2, ¥ = X3, y = VX, y=|x|. ['paduueckoe
pelIeHne YPAaBHEHUN U CUCTEM YPABHEHUM.

9 KIIACC

YucJia 1 BLIYUCJICHUSA



PanmonanpHple 4Kcna, UPpalMOHATBHBIE YHCIIA, KOHEYHbIE U OECKOHEUYHBIE
JecsTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ACHCTBUTEIbHBIC YUCIIA
KaKk OCECKOHEUHbIC JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]Ty MHOKECTBOM JIEUCTBUTEIBHBIX YHCEII U KOOPAUHATHOW MPAMOI.

CpaBHeHUE JIEWCTBUTENIbHBIX YHCEN, apuPMETHUYeCKue JEHUCTBUA C
JNEWCTBUTEILHBIMU YUCIIAMU.

Pasmepsl 0OBEKTOB OKPYXAIOLIETO MHpa, IUTEIBHOCTh IPOIECCOB B
OKPY’KaIOIIEM MHUPE.

[TpubnuxkEéHHOE 3HAYCHHE BEIIMYMHBI, TOUHOCTh NpUOIKeHus. OKpyTiIeHHe
yucen. [Ipuknka u olieHKa pe3yJIbTaTOB BEIYMCIECHUN.

YpaBHeHMS U HEPABEHCTBA

JIunelinoe ypaBHEeHME. Pemienne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHME. PenieHue ypaBHEHM, CBOASIINUXCSA K KBaJPaTHBIM.
buksanpatrHoe ypaBHeHue. lIpumMmepsl pemieHusi ypaBHEHUN TPETbEN U YETBEPTOU
CTEIICHEN Pa3I0)KEHNEM Ha MHOKHUTEIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PelieHne TeKCTOBBIX 3a/1ay
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M €ro rpaduk. PemieHue cucrem OByX
JIMHEWHBIX YPaBHEHUM C IBYMs IIEpEMEHHBIMU. PellleHne cCUCTeM BYX ypaBHEHU,
OJIHO W3 KOTOPBIX JHMHEHHOEe, a Jpyroe — BTOpoil creneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienre JIMHENHBIX HEPABEHCTB C OJHOM NEepeMeHHOM. PemenHue cucrtem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['padprueckas wHTEpHpeTanys HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

DyHKUIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapabona, KoOpauHATHI
BEPIIMHBI 1TapaboJIbl, 0Ch CAMMETPHH ITapadOJIbI.

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

YucsioBbIe MOC/I€10BATEILHOCTH U MPOrPeccum

[IoHsiTHE YMCIIOBOM IMOCHENOBATEIBHOCTH. 3aJaHHUE IOCJIEN0BATEIBHOCTH
peKyppeHTHO# dhopmMyoi u HopmyIoi N-ro YieHa.

Apudmernueckass U reoMmerpuueckas mporpeccuu. @opmyibsl N-ro ujieHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.



N300paxeHne 4YIe€HOB apUPMETHUECKON W TEOMETPHUYECKON Mporpeccuit
TOYKaMU Ha KOOPJAWHATHOM IUIOCKOCTH. JIMHEWHBIM W 3KCIIOHEHUHMAJIbHBIN POCT.
CI10KHbBI€ TIPOLICHTHI.

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

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IporpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKkTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IMPONUIOMY W HACTOSLIEMY POCCHUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCHUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHUM B IPYIUX HayKax U MPUKIAAHBIX chepax;

2) rpa;kaaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U peau3alii ero
npaB, TMPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAX (HYHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTBIO K OOCYXACHUIO THUECKUX MPOOJIEM, CBA3AHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAHUEM BaKHOCTH
MOPAJILHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B PpEIICHUU MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEIHON MNpodeccruoHaIbHOM
NEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBUAYAIbHON TPAEKTOPUH 00pa30BaHuUs U AKU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX NOTPEOHOCTEH;

4) 3cTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHW, pacCyXIEHHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTalMel B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEAICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJIBI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKu Kak cdepbl UelI0BEYECKOM
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTHUS LUBHINA3ALMH,



OBJIQJICHUEM SI3bIKOM MAT€MAaTHUKU U MATEMATHYECKOW KYJIbTYPOU KAK CPEICTBOM
MO3HAHHUS MHPA, OBJAJCHHEM MPOCTEUIIMMH HABBIKAMU HCCIEA0BATEIIbCKOU
JICATEIILHOCTH;

6) ¢usmueckoe BocnuTtanue, GopmMHupoBaHHMEe KYJbTYPbl 310POBbSI H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO MPUMEHSITh MATEMATUYECKUE 3HAHUS B HMHTEpECax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OMIMOKY M TaKOTO e IpaBa JPyroro 4ejaoBeka;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXKaloIIeH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OLCHKM WX BO3MOXHBIX MOCJIEICTBUM JJI1 OKPYXKAIOWIEH CpPEIbl, OCO3HAHUEM
100aJIbHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIEM U MyTEeH UX PelICHHUS;

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHAM COLUMAJILHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHHUE YYUTHCS y JPYTrUX JIOJIeH, MpUOOpeTaTh B COBMECTHON AESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMH U3 ONbITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIMpOBaTh WS, IIOHITHS, TUIIOTE3bl 00 00BEKTAX U SBJICHUSAX, B TOM UHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PCIICHHUS W JEeUCTBUSA, (OPMYJIMPOBATH M OIEHUBATh PHUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA

ba3zoBble jornueckue aAefcTBu:

e BBIBJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHATHH, OTHONIEHWH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTpENCICHUS  TOHATWUH, YCTAHABIMBATh CYIICCTBCHHBIM  NPH3HAK
Kiaccu(ukany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, €AMHUYHBIC, YaCTHhIE HU oOIIue,
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, JaHHBIX, HAOMIOJACHUSX U YTBEPKICHUSX,
npemyiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JienaTh BBIBOJABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
paz0OupaTh 10Ka3aTEIbCTBA MATEMATUUYECKUX YTBEPXKICHUN (TIPSIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHBIE JOKa3aTelIbCTBA
MaTeMaTH4ecKnX (aKTOB, BBICTPAWBATh APTYMEHTAIMIO, IPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe 1eiiCTBUS.

HCIIOJIB30BaTh BOIPOCHI KaK HCCIIEI0BATEIbCKUNA WHCTPYMEHT ITO3HAHUSA,
dbopMyIHpOBaTh BOMPOCH], (DUKCUPYIOIIUE IPOTHBOPEUHE, IpodIIeMy,
CaMOCTOSATENILHO YCTaHaBIIMBaTh HCKOMOE U JaHHOE, (HOPMHPOBATH
TUTIOTE3y, apTYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

MPOBOAUTL IO CaMOCTOSITEJIbHO COCTABJICHHOMY IIJIaHY HECIOKHBIN
DKCTIICPUMEHT,  HEOOJIbIIOE  MCCJIACAOBAaHHME 10  YCTAHOBJICHHIO
OCOOEGHHOCTEM MaTEeMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBEAEHHOTO HAOIOACHHUS, HMCCIICIOBaHUS, OICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB K 000OIICHHIA;

MPOTHO3WPOBATh BO3MOXKHOE Pa3BUTHE TIPOIECCa, a TAaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIAITh HEJOCTATOYHOCTh M M30BITOYHOCTh WH(MOpMAIUU, JTaHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3a]1a4H;

BBIOMpPATh, aHAIM3WPOBATh, CHCTEMATH3UPOBATh W WHTEPIPETUPOBATH
UH(OPMAITUIO PA3TUIHBIX BUIOB B (JOPM IIPEICTABIICHHUS,

BBIOMpATh GopMy TpeAcCTaBiIeHUS HWHPOpMAIMM H WLIIOCTPUPOBATH
perraemMbie 3aJa4yd  CXEMaMH, JuarpaMMaMH, WHOW Tpapukod ©u UuX
KOMOMHAIIUSIMHU;



OLICHMBATh HAAEKHOCTh WH(GOPMALUU TO KPUTEPUSM, MPEI0KEHHBIM
YUUTEIEM UIH CPOPMYITHUPOBAHHBIM CAMOCTOSTENBHO.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

BOCIIPUHUMATh M (QOPMYJIHpPOBATH CYXKJIEHHUS B COOTBETCTBUHU C
YCIIOBUSIMHU U HEJIIMH OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PCHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTaxX, /1aBaTh IMOSCHEHUS 10
XOJly peLIeHUs 3a/1a4i, KOMMEHTHUPOBATh MOJYYEHHBIN pPE3yJIbTaT;

B X0J1€ 00CY>KJIEHUs 3a/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYK/1aeMOU TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIIEJICHHBIC HAa TTOUCK
pelIeHus, COIMOCTaBIsATh CBOM CYXIEHUS C CYXKICHUSIMH JIPYTUX
YYaCTHHKOB JUaiora, OOHapy>KMBaTh pa3IiMuyve U CXOJCTBO IO3HIIMMA, B
KOpPEKTHOM popme PopMyTHpOBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pPE3yJbTaThl  pEIICHUS  3aJa4yd,  DKCIEPUMEHTAa,
UCCJIEIOBaHUSI,  TPOEKTa,  CaMOCTOATEIBLHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1ay PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyIIEeCTBA  KOMaHIHOM |
WHIUBUIyAIbHOH paOOThl TPH pEHICHUH YYCOHBIX MaTEMaTHYCCKUX
3a/1ay;

MPUHUMATh 1EJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM pabOThl, pachpeneisiTh BUIbI padoT, JAOroBapuBaThCA,
00CyX)aTh TPOLIECC U Pe3ybTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYyNIoBBIX (opmax paboTsl (oOCyXaeHus, oOMeH
MHEHUSIMH, MO3TOBbIE IITYPMBI M JIpyTW€), BBIMOJHATH CBOKO YacTh
paboThl M1 KOOPAUHUPOBATH CBOM JIEUCTBUS C APYTUMH YJIEHAMU KOMAaH/IbI,
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHUCTBHSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO COCTAaBJATH IJIaH, AITOPUTM PEIIECHUS 3aJa4yd (MU €ro
4acTh), BbIOMpATh CIOCOO pEIICHUS C y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapUaAHTHI PEIICHUH C Y4ETOM HOBOW WH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIM HHTEJJICKT:

BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoiecca U
pe3yabTara peueHrusl MaTEMaTUUECKOM 3a/1auu;

NpPEABUNIETh TPYJIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEUICHUU
3a7a4d, BHOCUTb KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX
00CTOATENIHCTB, HAWICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OILICHMBATh COOTBETCTBHUE PE3YyJIbTATa NEATEIBHOCTH MOCTABICHHOMN LIENIH
U YCIIOBUSIM, OOBSCHATD NPUYUHBI TOCTHXKEHUS WU HEJOCTUKECHHS LENH,
HaXOJUTh OIIHUOKY, 1aBaTh OLICHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJYYHUT CIEAYIOIIHNE
MpPEeIMETHBIC PE3YJIbTATHI:

Yucsia v BbIYMCIEHUS

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

HaxonuTh 3HAaYeHUS! YHUCIOBBIX BBIPAKEHHUM, MPUMEHSITh pPa3zHOOOpa3HbIE
criocoObl ¥ MPUEMBI BBIYUCIICHUS 3HAYCHUN JAPOOHBIX BBIPAKEHUN, COACPIKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoguTh OT 0fHOM (HOPMBI 3aMHMCH YUCEN K JAPYyroil (mpeoOpa3oBbIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAJIbHBIC YUCIIA.

OKpyIJIsTh YuCa.

BBITIONHATS TPUKUIKY U OLEHKY pe3yiibTaTa BBIYMCICHUMN, OIEHKY 3HAUCHHI
YHUCJIOBBIX BbIpaKEHUI. BBIMOTHATH JAEUCTBUS CO CTEMEHAMH C HaTypajlbHBIMU
MOKA3aTEISIMH.

[IpuMeHsAT,  MpU3HAKK ~ JCIUMOCTH, pPa3jio)KEHUE Ha  MHOXHUTEIH
HaTypaJIbHBIX YUCET.

Pemiatb mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSA3aHHbICE C OTHOIIEHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEJIWYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yabTaThl PEIICHUS 3a7ad ¢ Yy4€TOM OTPaHMYECHHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEeMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHMBOJIUKY, PUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

HaxoauTh 3HaueHusi OYKBEHHBIX BBIpQXCHUW MpPHU 3aJaHHBIX 3HAYCHUSIX
MePEMEHHBIX.

BeimonHsATh  TpeoOpa3oBaHUS  IEJIOTO  BBIPAKEHUS B MHOTOYJICH
MIPUBEJCHUEM TTOJIOOHBIX CJIAraéMbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXKEHHE OJIHOYIEHA HAa MHOIOWIEH M MHOrOWiIeHa Ha
MHOTOYJICH, IPUMEHSTH (hOPMYJIBbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OCylIecTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIU C TOMOILBIO
BBIHECEHUSI 3a CKOOKM OOIEro MHOMXWTENS, TPYNIHPOBKH CIIAraeMbIX,
npuMeHeHus: GOPMYJT COKPAIIEHHOTO YMHOKEHHUSI.



[TpumensTs npeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 3aa4
13 MaTEMATHKH, CMEKHBIX IIPEAMETOB, U3 PEATIbHON ITPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypPaJIbHBIMM IOKA3aTEISIMU IS
IpeoOpa30BaHuUs BbIPAKECHUII.

YpaBHeHUS U HEPABEHCTBA

Pemwlars yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
[Iepexo/1a OT UCXOAHOTO YPABHEHUS K PaBHOCUIIBHOMY emy. IIpoBepsaTs, ABisercs
JIM YHUCIIO KOPHEM YPABHEHUS.

[TpumeHsATh rpaduueckre METObI IPU PEILIEHUH JIMHEWHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JMHEHHOro
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMM.

CTpouTh B KOOPJMHATHOW IUIOCKOCTU TIpaUK JIHMHEHHOTO YpaBHEHHUS C
JIBYMsI TNEPEMEHHBIMH, IMOJIb3YSACh TpaduKOM, MPUBOJIUTH MPUMEPHI PEIICHUS
YPaBHEHMUS.

Pemats cuctemsl IBYX JIMHEMHBIX YPABHEHUN C ABYMs IIEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUM 110 YCJIOBHUIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a44 ITOJTyYECHHBIN pe3yJIbTarT.

DOyHKIUU

N300paxaTh Ha KOOPJAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbl, 3aIIMCHIBATH YUCIIOBBIE IIPOMEKYTKH Ha
anre0pandyeckoM S3bIKe.

OTMeuaTh B KOOPJIAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAMHATAM,
CTpOUTh Tpaduiky TMHENHBIX GyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnucelBaTh C TOMOUIbIO (QYHKIMA HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM pabOTHI.

Haxonuth 3HaueHne (PyHKIIMU MO 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduueckuid cocoO MpeACTaBiICHUS W aHaiIM3a MHGOpMaIUH,
U3BJIEKAaTh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi TOJYYUT CIICIYIOIINE
MIPEAMETHBIE PE3YIBTATHI:

Yucua ¥ BbIYMCICHUS

Hcnonp30BaTh HadajabHbIE IIPEACTABICHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUs, OKPYTJICHUS U BBIUMCICHUM, N300pakaTh AEMCTBUTEIbHBIC
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOM.



[IpumensaTy moHATHE apU(METHUYECKOTO KBAJAPATHOTO KOPHSA, HAXOIUTh
KBaJIpAaTHBIE KOPHH, UCIIOJB3YysI MPU HEOOXOAMMOCTH KAJIBKYJATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKCHUM, COJCPXKAIMIUX KBAAPATHBIE KOPHHU, HCIIONB3YS
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIUX M MaJbIX YUCET C MOMONIBIO JTECATUYHBIX
npoOeit u creneneit yucna 10.

AJsiredOpanyecKue BbIPaKeHUs

[IpyMEHATh TOHATHE CTENEHU C LENbIM IOKa3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIONHATE TOXIECTBEHHbIE MPE0oOpa30BaHUs PAMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUIECH HA MHOXKHUTEIIH.

[TpumensTh npeodpa3oBaHus BEIPAKEHUM JJIs pEIICHUST PA3IMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHNS U HEPABEHCTBA

Pemiaty nuHEWHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE HUCCIIECIOBAHNS YPABHEHU U CUCTEM YpPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUyecKuX Mpe/ICTaBlIeHUH (YCTaHABIMBATh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT ciloBecHON (GOPMYIHPOBKH 3a7adul K €€ ainredpandeckoit
MOJEIN C TIOMONIbIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
WHTEPIIPETUPOBATHh B COOTBETCTBUM C KOHTEKCTOM 3a]1ayy MOJTYUYEHHbIN PE3YJIbTaT.

[IpuMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB [JIi CpPaBHEHUS, OIICHKH,
pelliaTh JUHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DyHKIUU

[loHuMaTh ¥ HUCTHOJIB30BATh (PYHKIIMOHAIBHBIC MOHSATUS U S3bIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUCHUS), OMNpEAesaTh 3HAuUeHHE (PYHKIHUM 1O 3HAYECHUIO
aprymMeHTa, OrpeesiaTh CBOMCTBa (PyHKITNH 10 €€ rpaduky.

Crtpoutsb rpaduku dIeMeHTapHBIX QYHKIIUNA BUJIA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBOM
byHkmu 1o e€ rpaduky.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yucaa v BbIYMCICHUSA

CpaBHUBATH U YIIOPSAIOUYMBATH PAllUOHAIIbHBIC U UPPAIlMOHATBHBIE YHCIIA.



Bremonusate apudmernueckue AEHCTBUS C PAlMOHAIBHBIMU  YHCIAMHU,
coyeTass YCTHbIE M TNMCBMEHHBIE IPUEMBI, BBINOJHATH BBIYMCIECHUSA C
UppaLMOHAIbHBIMU YUCIAMU.

HaxonnuTe 3Ha4YeHMsI CTENEHEW C M[EeJbIMU IIOKa3aTelsIMA U KOpHEH,
BBIYMCIIATH 3HAYECHUS YHCIOBBIX BBIPAKCHHI.

OKpyrasiTe JEWCTBUTENbHBIE YHCIA, BBINOIHATh MPUKUIKY pe3yJbTaTa
BBIYMCJIEHNN, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemare nuHENHBIE W KBaJpaTHbIC YPaBHEHHUs, YPaBHEHHS, CBOMISIIHMECS K
HUM, [IPOCTENIINE TPOOHO-PAllMOHAIBHBIE YPABHEHMUSL.

Pemate cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SABIISETCS JTUHEUHBIM.

Pemarb TekcTOBBIE 3aauM  aJreOpanvueckuM CHOCOOOM € IMOMOIIBIO
COCTABJICHUs YPABHEHUS UJIU CUCTEMBI JIBYX YPABHEHUNU C JBYMs [IEPEMEHHBIMU.

[IpoBOANTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM IpaUueCcKuX Mpe/ICTaBICHUI (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
mpouee).

Pemarb sMHeliHblE HEpAaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300paxkaTb
pelIeHne HEPABEHCTB HAa YMCIOBOW NPSIMOM, 3alMCHIBATH PELICHHUE C ITOMOIIBIO
CHUMBOJIOB.

Pemlatb  cucTeMBl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOLME KBaJpAaTHOE HEPaBEHCTBO, H300pa)xkaTb pEIICHUE CHUCTEMbI
HEPABEHCTB HA YUCJIOBOM NIPSIMOM, 3alIMCBIBATh PELICHUE C IIOMOIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 3a/]1a4.

DOyHKIUU

Pacno3naBaTh (QyHKIMM U3y4eHHbIX BHUJO0B. Illoka3piBaTh cxemaTHUeCKU

pacIoyio’KeHUE Ha KOOPAMHATHON TUIOCKOCTH rpadukoB GyHKImi Buga: y = KX, y
=kx+by=kix,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT
3HauYeHUN KOA()PUITUEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth U HM300paXaTh CXEMaTHYECKU TpapUKU KBAIPATUUYHBIX (DYHKIIHM,
OMKCHIBATH CBOMCTBA KBAPATUUHBIX (PYHKIMH MO UX Tpadukam.

Pacno3naBaTh KkBagpaTHuHyto QYHKIUIO 10 (opMylie, MPUBOIUTH TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON KU3HU, PU3UKU, TEOMETPHUH.

YuciioBbIe MOCTAECA0BATEILHOCTH H IPOTPEeCCHU

Pacno3naBaTh apuMeTHUECKYyI0 M TE€OMETPUYECKYI0 MpPOrpeccud MpH
pa3HBIX CcrocoOax 3aJaHusl.



BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (GopMyn N-ro  4jieHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOrpeccuii, CyMMbI TIEPBBIX N UJICHOB.

N300paxaTh WIEHBI TMOCIEIOBATEIbHOCTH TOYKAaMU Ha KOOPIWHATHOU
IJIOCKOCTH.

Pemare 3amaum, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YHUCJIE 3a/1a4M U3 PEATbHOM >KM3HU (C MCIIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Yucaa u BeIUKMCIeHU. PalimoHalbHbIE o5 1 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 ! https://m.edso00.ru/7f415b90
bu6nmoreka [JOK
4 KoopuHatet i rpaguii. Gynkin 24 1 https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
> Toptopenne 1 obodwmenHe 6 1 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



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

8 KVIACC

KosnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
[I0Ka3aTeeM https://m.edsoo.ru/7f417af8
AnrebpanyecKue BhIPAKCHHUS. bubnuorexa [JOK
3 . 5 1
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
5 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. OCHOBHBIC [IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 TosToperme 1 0bobmene 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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

9 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 Yucna u BerunciieHus. JleiicTBUTENbHEIC 9 bubmuorexa [IOK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PABHECHHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
) 1 1
> YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Nem/m | Tema ypoka KonrTpoabubie IIpakTuueckue i poBLIe
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI pecypenr
1 [ToHsiTHE pAITMOHAILHOTO YKCIIA 1
5 ApudmeTndeckue IeHCTBUS C palliOHATLHBIMA 1
YHCIIaMU
3 ApudmeTndeckue IeHCTBUS C palliOHATLHBIMA 1
yHuCllaMu
4 ApudmeTrndeckue IeHCTBUS C palliOHAIbHBIMU 1
YUCIaMHU
5 Apudmernueckue JeiCTBUS ¢ palliOHATbHBIMU 1
YUCIaMHU
6 Apudmernueckue JeiCTBUS ¢ palliOHATbHBIMU 1
YyHCIIaMu
7 CpaBHeHMe, yNOPsI0YMBaHUE PALlMOHAIBHBIX 1
yHcell
3 CpaBHeHue, ynopsA0uMBaHUE PAlliOHATBHBIX 1
qrcen
9 CpaBHeHue, ynopsA04MBaHUE PAllMOHATBHBIX 1
yuce
10 Crenens ¢ HATYpaJIbHBIM ITOKA3aTEIEM 1 bubmmorexa LIOK
https://m.edsoo.ru/7f4211de
11 CreneHs ¢ HATYpaJIbHBIM ITOKa3aTeIeM 1 bubmmorexa [JOK

https://m.edso0.ru/7f421382



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

bubnunoreka LIOK

12 Cremnenb ¢ HaTypaJbHBIM MTOKa3aTeIeM
P https://m.edsoo.ru/7f42154¢
bu6nmoreka [IOK
13 CreneHb ¢ HaTypaJIbHBIM IIOKa3aTeleM https://m.edsoo.ru/7f4218be
14 CreneHs ¢ HATYypaJIbHBIM ITOKa3aTeIeM
15 Pemienne ocHOBHBIX 3a/1a4 Ha APOOU, MPOIIEHTHI
U3 peajbHOU MPAKTUKU
16 Pemenne ocHOBHBIX 3a/1a4 Ha IPOOH, IPOLIEHTHI
U3 peajbHOM MPAKTUKU
17 Pemenne ocHOBHBIX 3a/1a4 Ha JPOOH, MPOLIEHTHI
U3 peasibHOM MPaKTUKU
18 Pemienne ocHOBHBIX 3a/1a4 HA APOOH, MPOIEHTHI
U3 peajbHOM MPAKTUKU
19 [Tpu3Haky AeIMMOCTH, PA3JI0KEHUS HA
MHO>KUTEH HATypaJIbHBIX YUCEel
20 [Tpu3Haky AeIMMOCTH, PA3JI0KEHUS HA
MHO>KUTEH HATypaJIbHBIX YUCEll
21 Peanbubie 3aBucumocT. [Ipsimas u obpaTHas
PONOPLUOHAIBHOCTH
29 Peanbubie 3aBucumoctu. [Ipsimas u obpaTtHas
IPONOPLUOHAIBHOCTH
23 Peanbubie 3aBucumoctu. [Ipsmast u obpatHas
IPONOPLUOHAIBHOCTH
24 Peanbubie 3aBucumoct. [psimas u oOpaTHas
POMOPLUOHATIBHOCTH
o5 KonTtponbHas padora no Teme "PanmonanbHble
gucia"
26 bykBeHHBIE BBIpaXEHUS bubnuorexa [JOK



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

https://m.edsoo.ru/7f41feec

27 DopmyIbl
28 Dopmybl
29 Ilepemennsle. JlomycTumblie 3HaUCHUS
MePEMEHHBIX
IIpeoOpa3oBanue OYKBEHHBIX BBIPAXKCHUM,
30 :::K I)II)TI/IG CKO6OK}I]/IKH VBE eHI/IS 10 I00HBIX bubmorexa [JOK
packp PHBEA A https://m.edsoo.ru/7f41fafa
caraeMbIX
[TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH,
31 ACKpHITHE CKOOOK U MPHBEICHUE M0J00HBIX bubmorexa [JOK
packp PHBEA A https://m.edsoo.ru/7f41fd70
caraeMbIX
[TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH,
32 PacKphITHE CKOOOK M IMPUBEICHHUE MOJ00HBIX
cJaracMbIX
[TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH,
33 pacKpeITHE CKOOOK U IPUBEAECHUE MOJ00HBIX
claracMbIX
34 CBolicTBa CTCIICHH C HAaTypalbHBIM ITOKa3aTeIeM bubmorexa [IOK
P https://m.edso0.ru/7f421382
35 CBolicTBa CTCIICHH C HATypalbHBIM IIOKa3aTeIeM bubmorexa [TOK
P https://m.edsoo.ru/7f42154e
36 CBolicTBa CTCIIEHH C HATypalbHBIM IIOKa3aTeIeM bubmorexa [JOK
P https://m.edsoo.ru/7f4218be
bubnunorexa LIOK
37 M
HOTOHIICHET https://m.edsoo.ru/7f42276e
bubnunorexa LIOK
38 M
HOTOHIICHET https://m.edsoo.ru/7f422930
39 CnoxeHue, BRBIUNTAaHUE, YMHOKCHHE but6mmoreka [IOK



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930

MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CiokeHue, BBIYMTaHUE, YMHOKEHUE bub6nmoreka [IOK
MHOTOYJIECHOB https://m.edsoo.ru/7f422cc8
41 CiokeHue, BBIYUTaHUE, YMHOKEHUE bubnunorexa LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CnoxeHue, BBIUUTAaHUE, YMHOKEHHE bubnunorexa LIOK
MHOT'O4JICHOB https://m.edsoo.ru/7f423182
43 DopMyIbl COKPAIIEHHOTO YMHOXKEHUS bubmmorexa [JOK
https://m.edsoo.ru/7f42432a
44 DopMyIIbl COKPAIEHHOTO YMHOXKEHUS bubmorexa LIOK
https://m.edsoo.ru/7f42464a
45 DopMyIbl COKPAIIEHHOTO YMHOXKEHUS bubmmorexa [IOK
https://m.edsoo.ru/7f424c12
46 DopMyIbl COKPAIEHHOTO YMHOXKEHUS brbmmorexa LTOK
https://m.edsoo.ru/7f424fd2
47 DopMyIbl COKPAIIEHHOTO YMHOXKEHUS brbmmorexa [TOK
https://m.edsoo.ru/7f4251d0
48 PaznoxeHnre MHOTOUYJIEHOB Ha MHOKHUTEIHN bubmorexa HOK
https://m.edsoo.ru/7f423312
49 Pa3znoxeHne MHOTOUJIEHOB HA MHOKUTEITH bubmmorexa [JOK
https://m.edsoo.ru/7f4237fe
50 Pa3znoxeHne MHOTOUJICHOB HA MHOKUTEITH bubmorexa HOK
https://m.edso0.ru/7f4239de
51 Pazmoxxenne MHOTOYICHOB Ha MHOKHTEITH
59 KonTtponbHas pabora o Teme "Anredpanueckue
BBIPAXKECHUS"
53 YpaBHeHue, npaBuiia Ipeoodpa3oBaHuUs

ypaBHEHUS, PABHOCUJILHOCTh YpaBHEHUIN



https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

JInHeHOEe ypaBHEHUE C OJJTHOM ITIEPEMEHHOM,

o4
pelIeHne JTUHEHHBIX YpaBHEHUN
JIuneliHOE ypaBHEHHE C OAHOU IIEPEMEHHOM, bubnuoreka [JOK
55 . .
peleHue JIMHEMHBIX YPaBHEHUI https://m.edsoo.ru/7f420482
56 JIuHeitHoe ypaBHEHHUE C OJJHOM ITEPEMEHHOM,
pelIeHne JIUHEHHBIX YpPaBHEHUI
57 Pemenue 3a1a4 ¢ momoIp0 ypaBHEHUH bubmorexa LIOK
A RO P https://m.edsoo.ru/7f42064e
58 Pemenue 3a1a4 ¢ momoIp0 ypaBHeHUH bubmmorexa [JOK
A RO P https://m.edsoo.ru/7f420806
59 Pemenue 3a1a4 ¢ momoIp0 ypaBHEHUH bubmmorexa [JOK
A TR0 P https://m.edsoo.ru/7f4209a0
60 Pemienue 3a1a4 ¢ TOMOIIBIO ypaBHEHUH bubmmorexa [JOK
s RO YP https://m.edsoo.ru/7f420e6e
JIuneliHoe ypaBHEHHUE C JBYMSI IEPEMEHHBIMU U bubnnorexa [JOK
61
ero rpaguk https://m.edsoo.ru/7f427¢32
62 JIuneliHOE ypaBHEHHE C IBYMS IIEPEMEHHBIMU U bubmmnoreka HOK
ero rpauk https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMTHEWHBIX YPAaBHEHHH C IBYMs bubmuoreka [JOK
IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema IByX TUHEHHBIX YPaBHEHHH C ABYMS
NepeMEHHBIMHU
65 Cucrema IByX TUHEHHBIX YPaBHEHHH C ABYMS
epeMEHHBIMU
66 Cucrema 1ByX JINHEWHBIX YPAaBHEHU C IBYMs
NepeMEHHBIMHU
. bub. OK
67 Pemenue cucreM ypaBHEeHUMH nommorera L

https://m.edsoo.ru/7f4284de



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de

bubnunoreka LIOK

08 Pewnettite ccTeM ypapHeiiit https://m.edsoo.ru/7f42865a
69 Pemenue cucreM ypaBHeHUMH bubmorexa LOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucreM ypaBHEeHUMH
71 Pewenne cucreMm ypaBHEHUH
7 KoHnTtposbHas padota no teme "JInHeHbIC bubnnorexa [JOK
ypaBHeHuUs" https://m.edsoo.ru/7f421044
73 Koopaunaara TOYkH Ha IPSIMOMA bubmmorexa [JOK
https://m.edsoo.ru/7f41de76
bubnnorexa [JOK
74 HHcioBbIe MpOMERyTIH https://m.edsocL).Iru/7f41dff2
75 YucnoBble TPOMEXYTKU
76 Paccrosiaue Muequy JIBEIMSI TOYKaMH
KOOPJAWHATHOM MPsIMOI
77 Paccrosinue Mexty 1ByMs TOUKaMu
KOOPJIMHATHON IIPSAMOM
78 IIpssMoyrosibHas cCUCTEMA KOOPAUHAT Ha bubmmnoreka HOK
IIJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyrosbpHas cucreMa KOopAUHAT Ha bubmuoteka [IOK
IUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3a1aHHBIX HOpMyTIaMu E’[?SSH/I//I&T:?;)(])_EOU}? £4168a8
81 [Tpumeps! rpaduxoB, 3a1aHHBIX HOpMyTIaMu Eggj;ﬁfg;?ﬁﬁ £416d80
82 [Tpumeps! rpaduxoB, 3a1aHHBIX HOpMyTIaMu
83 Urenue rpadKoB peaibHbIX 3aBUCHUMOCTEH bubmmorexa [JOK

https://m.edsoo.ru/7f41ea24



https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24

84

Urenue rpa)vkoB pealbHbIX 3aBUCHMOCTEN

bubnmoreka [IOK
I1
8 OUSATHE yHKILH https://m.eds00.ru/7f41ef06
86 I'padux pynkumm
. . bu6nmoreka [IOK
87 CBofictaa pymumi https://m.edsoo.ru/7f41f078
. . bubmuoreka [IOK
88 Cofictsa pymrumii https://m.edsoo.ru/7f41f1fe
. bubmuoreka [IOK
89 Jlmseitnas QysKis https://m.eds00.ru/7f427282
. bubnnoreka [IOK
0 Jlmseitnas QysKis https://m.edso0.ru/7f427412
. . bubnuorexa [JOK
91 [Toctpoenue rpaduka TUHEHHON (YHKIIHH https://m.edsoo.ru/7f426d1e
92 [TocTpoenwne rpaduka TMHEHHON QyHKIIH
93 I'paduk pynkuuu y =|x|
94 I'padux pynknmm y =[x|
95 Konrtponsnas padora no reme "Koopannats! u bubmuoteka [IOK
rpadpuku. Oyakuun" https://m.edsoo.ru/7f41f50a
96 HToroBas koHTposbHas pabota / Beepoceuiickas bubmmnoreka HOK
poBepoyHas pabora https://m.edso00.ru/7f429c6¢c
97 IToBTOpEHKE OCHOBHBIX MOHSATHUI U METOJIOB
Kypca 7 kiacca, 000011eHre 3HaHUIA
08 [ToBTOpEHUE OCHOBHBIX MOHATUN H METOJIOB bubmuoreka [IOK
Kypca 7 kiacca, 000011ieHre 3HaHui https://m.edsoo.ru/7f429f32
99 IToBTOpEHNE OCHOBHBIX MOHATUI U METOJ0B bu6muoreka [JOK
Kypca 7 Kkiacca, 0000IIeHe 3HAaH A https://m.edsoo.ru/7f42a0e0
100 [ToBTOpEHHE OCHOBHBIX IMMOHATUA U METOOB



https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0

Kypca 7 kiacca, 0000IeHIe 3HAHHHA

101 IToBTOpEHKE OCHOBHBIX MOHSATHUIA U METOJIOB 1 bubnmnoreka HOK
Kypca 7 Kiacca, 0000IeHIe 3HAHHIA https://m.edsoo.ru/7f42a27a
102 IToBTOpEHNE OCHOBHBIX MOHATUA U METO0OB 1 bubmmoreka [JOK
Kypca 7 kiacca, 000011eHIe 3HaHUIA https://m.edsoo.ru/7f42a900
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102



https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KVIACC

Kouun4vecTBo 4acoB DJIeKTPOHHbBbIE
Ne n/n Tema ypoka Konrpoabnsie Ilpakruyeckue tuppossIe
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI pecypeni
1 KBagparsslii KOpeHb U3 yucna 1 bubamorexa LIOK
https://m.edsoo.ru/7f42d452
bubnnorexa [JOK
2 [TonsTre 06 UppaoOHATEHOM YHCIIE 1 https://m.edsoc%.lru/7f42eaaa
3 JlecsiTuunble MPUOIMKEHNS HPPAaLMOHATIBHBIX 1
yucell
4 Jecatuunple npUOIMKEHNUS UPPALMOHATIBHBIX 1
qrcenl
5 JelicTBUTENbHBIE YKCIIA 1
6 CpaBHeHUE NENCTBUTENBHBIX YUCEI 1
7 CpaBHeHuE 1eHCTBUTENBHBIX YUCEI 1
8 ApudmeTnueckuil KBaJpaTHbI KOPEHb 1
9 VYpaBHeHue Buaa x> = a 1
10 CgoiicTBa apu(pMETHIECKUX KBAJAPATHBIX 1 bubnnorexa [JOK
KOpHEHN https://m.edso0o.ru/7f42d862
11 CaoiicTBa apu(MeTHUECKUX KBaIPATHBIX 1 bu6muoreka [JOK
KOpHEHN https://m.edsoo.ru/7f42d862
12 [TpeoOpa3zoBaHre YUCTOBBIX BBIPAXKEHUH, 1 bu6muoreka [JOK
CoZIepKaIIMX KBAaAPATHbIE KOPHU https://m.edsoo.ru/7f42dd26
13 [TpeoOpa3zoBaHre YUCTOBBIX BBIPAXKEHUH, 1 bubmuoteka [IOK
COJIEpKAMUX KBAJIPAaTHbIE KOPHU https://m.edsoo.ru/7f42ded4
14 [IpeoOpa3oBaHKe YHCIOBBIX BBIPAKCHHIH, 1 bubnmoreka [JOK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4

CoJIepKaliX KBaJpaTHbIE KOPHU

https://m.edsoo.ru/7f42e0be

15 [IpeoOpazoBaHKe YNCTOBBIX BHIPAKCHHH, bubnmnoreka HOK
COZEpKAIIMX KBAIPATHBIE KOPHU https://m.edso0o.ru/7f42e262
16 CremneHs C 1eNbIM TToKa3aTesieM bubmorexa LOK
https://m.edsoo.ru/7f4354a4
CrangaprHas 3anuck yncia. Pasmepsl 00beKTOB
17 OKPY’KaroIIero Mupa (0T 3JIEMEHTAPHBIX YaCTHI] bubnmnoreka HOK
JI0 KOCMUYECKUX 00BEKTOB), JNIUTEILHOCTh https://m.edsoo.ru/7f436098
MIPOIIECCOB B OKPYKAIOIIEM MUPE
18 CBolicTBa CTETEHHU C IIEJIBIM MTOKa3aTeleM bubmmorexa [JOK
https://m.edsoo.ru/7f435648
19 CBOIICTBa CTENIEHU C IIEJIBIM TTOKa3aTeJIeM bubmmorexa [JOK
https://m.edsoo.ru/7f435648
20 CBOJICTBA CTEIIEHHU C IEJIBLIM ITIOKA3aTEIEM bubnnorexa [JOK
https://m.eds00.ru/7f435648
21 CBOJICTBA CTEIIEHHU C IEJIBLIM ITOKA3aTEIEM bubmorexa HOK
https://m.edsoo.ru/7f43599a
22 CBoiiCTBa CTENEHU C IIEJIBIM MTOKa3aTeIeM brbmmorexa LTOK
https://m.edsoo.ru/7f435ed6
23 KBanpaThslii TpéxuneH
24 KBanpaTnslii TpéxuneH
o5 Pa3znoxeHne kBagpaTHOro TpEX4saeHa Ha bu6muoreka [JOK
MHOKUTENIH https://m.edsoo.ru/7f42fd38
26 Paznoxxenne kBagpaTHOro TpEXUieHa Ha bubmuoreka [JOK
MHOKUTEIIN https://m.edsoo.ru/7f42fd38
97 KonTtponbHas pabora o Temam "KBagpaTHbie bubmuoreka [JOK
kopHu. Crenenu. KBagparHelii Tpexuiien" https://m.edsoo.ru/7f42ec80
28 Anrebpanueckas 1poOb bubnuorexa [JOK



https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80

I[OHyCTI/IMBIe SHAYCHHA IICPEMCHHBIX, BXOOAIIUX

https://m.edso0.ru/7f430382

29
B aIreOpanvyeckue BhIpaXKeHUs
30 JlommycTrMble 3HAYCHUS TEPEMEHHBIX, BXOISIIIIX
B aJIre0OpanvecKue BhIPasKEHUs
. . bubnmnoreka HOK
31 OcCHOBHOE CBOMCTBO aJireOpandeckoi qpoou https://m.e dsogru 17£430866
. bubnnorexa [JOK
32 Coxpauerne apobeit https://m.edsogru/7f430a8a
. bubmmoreka [JOK
33 Coxpatuerne apobeit https://m.edso:)_.[ru/7f430f44
. bubmmoreka [JOK
34 Coxpawenie apodei https://m.edso:)_.[ru/7f430f44
35 CrnoxxeHue, BRIUMTAHUE, YMHOXKEHUE U JIETICHUE bubmmoteka IIOK
anreOpanvecKkux apooeit https://m.edsoo.ru/7f43128c
36 CrnoxeHue, BEIYMTAHUE, YMHOKEHHUE U JCJICHHE bubnnorexa [JOK
anreOpanvecKkux apooeit https://m.edsoo.ru/7f4315c0
37 CnoxeHue, BBIYUTAaHUE, YMHOKEHHUE U JCJICHHUE bubmmoteka IIOK
anredpandeckux apooeit https://m.edso00.ru/7f4318c2
38 CrnoxeHue, BEIUMTAHUE, YMHOXKEHHUE U JICJICHHE bubmmoteka IIOK
anreOpanvecKkux Apooeit https://m.edsoo.ru/7f431a20
39 [IpeoOpazoBanue BeIpaKEHUIA, COACPIKALINX bubmuoreka [JOK
anreOpanveckue apoou https://m.edsoo.ru/7f43259c
40 [IpeoOpazoBanue BBIpaKEHUIA, COAEPIKALIMX bu6muoreka [JOK
anredpandeckue Ipoodu https://m.edso0o.ru/7f432736
41 [TpeoOpa3zoBanue BbIpaXeHHi, coaepKalux bu6muoreka [JOK
anredpandeckue 1podu https://m.eds00.ru/7f432736
42 KonTtponsHast pabora no Teme "Anredpanueckas bubmuotexa [JOK



https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736

1pooL" https://m.edsoo.ru/7f431d36
bub6nmoreka [IOK
4 K
3 Ba/IpaTHOC ypaBHCHHE https://m.edsoo.ru/7f42eela
44 HemonHoe xBazipaTtHOe ypaBHEHHE bubmorexa OK
P yp https://m.edsoo.ru/7f42eela
45 HenonHoe kBagpaTHOE ypaBHEHME bubmorexa OK
ap yp https://m.edsoo.ru/7f42eela
46 dopmyna KOpHEH KBaIpPaTHOrO YpaBHEHUS bubmorexa HOK
pMY. p b yp https://m.edsoo.ru/7f42f158
47 dopmyna KOpHER KBaIpaTHOrO YpaBHEHUS bubmorexa [JOK
pMY. p b yp https://m.edsoo.ru/7f42f3f6
48 dopmyna KOpHER KBAJIPaTHOIO YpaBHEHUS bubmorexa [JOK
pMY. p P P https://m.edsoo.ru/7f42f5a4
bubnuoreka [{OK
49 Teopema Buera https://m.edsoo.ru/7f42fef0
bubnuoreka [{OK
T B
50 copemMa Bueta https://m.edsoo.ru/7f430076
51 Pemenne ypaBHeHUM, CBOASIIMXCS K bubnmnorexa LIOK
KBaJpaTHBIM https://m.edsoo.ru/7f43c542
59 Pemenue ypaBHeHMI, CBOASIINXCS K bubmuoteka [IOK
KBaJPaTHBIM https://m.edsoo.ru/7f43c3d0
53 ITpocreiimme npoOHO-paAlIMOHAIIBEHBIE YDABHEHUS bubmorexa HOK
p P pan yp https://m.edsoo.ru/7f4328c6
54 IIpocreiimme npoOHO-palIMOHAIIEHBIE YDABHEHUS bubmrorexa LIOK
p P pan yp https://m.edsoo.ru/7f432b6e
55 Penienne TeKCTOBBIX 3a/1a4 C TOMOIIBIO but6mmoreka [IOK
KBaJPaTHBIX YPaBHEHUU https://m.edsoo.ru/7f42f75c
56 Pemenye TeKCTOBBIX 3a1a4 C IIOMOIIBIO but6mmoreka [IOK



https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c

KBaJPaTHBIX YPaBHEHUU

https://m.edsoo.ru/7f42f8f6

57

58

KoHntponbhas padota mo teme "KBanpaTHbie
ypaBHeHHUA"

JluneitHoe ypaBHEHHE C JBYMs IEPEMEHHBIMH,

ero rpaduk, IpuMephl pelieHns ypaBHEHUH B
LEJBIX YUCIIax

bu6nmoreka [IOK
https://m.edsoo.ru/7f4301f2

59

JInneliHOE ypaBHEHHE C IBYMS IIEPEMEHHBIMU,
ero rpauk, IpuMepsl pellieHus ypaBHEHUN B
LEeJIBIX YUCIIax

60

JInneliHOE ypaBHEHHE C IBYMS IIEPEMEHHBIMU,
ero rpaduk, IpuMephl PeIICHUs YpaBHEHUN B
LEJIbIX YUCIIaxX

61

62

Pemenue cuctem ABYX JIMHEHHBIX ypaBHeHI/Iﬁ C
ABYMS ICPEMCHHBIMU

Pewienne cucreM IByX JIMHEWHBIX YPAaBHEHUH C
JIBYMS [IEPEMEHHBIMU

63

64

65

Pemenne cucreM IByX JIMHEWHBIX YPaBHEHUH €
JBYMsI IIEPEMEHHBIMU
IIpuMepsl peleHns: CUCTEM HEJIMHEMHBIX

YPaBHEHUH C ABYMS IIEPEMEHHBIMU

[IpumepsI perieHns cucTeM HEITUHENHBIX
YPaBHEHMH C IByMsI TE€pEMEHHBIMHU

66

['padmyeckas uHTEpIpETALUsl YPAaBHEHUS C
JIBYMSI IIEPEMEHHBIMU U CUCTEM JIMHEMHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU

but6mmorexa [IOK
https://m.edsoo.ru/7f43d6d6

67

I'padmueckas uHTEpHIpEeTALIUS YPABHEHUS C
JBYMsI IEPEMEHHBIMU U CHCTEM JIMHEHHBIX
YPaBHEHMH C IByMsI IE€PEMEHHBIMU

bu6nunorexa LIOK
https://m.edsoo.ru/7f43d6d6



https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

Pemenne TeKCTOBBIX 3aga4 C IIOMOIIbIO CUCTEM

68 .
ypaBHEHUU
69 Pemenne TeKCTOBBIX 3314 € IOMOIIBIO CUCTEM
ypaBHEHU U
70 Perienrie TEeKCTOBBIX 3a71a4 C TOMOIIBIO CHCTEM
ypaBHEHU M
71 HucnoBsle HEPABEHCTBA U UX CBOMCTBA
72 YucnoBble HEPABEHCTBA U UX CBOMCTBA
73 HepaBeHcTBO ¢ 01HOI TepeMeHHON
74 JIuHeitHbIe HEpaBEHCTBA ¢ OJHON NEPEMEHHOMN 1 bubmuoreka [{OK
UX pelLIeHue https://m.edsoo.ru/7f42c692
75 Jlunelinple HEPABEHCTBA C OJTHOM EPEMEHHON U bubmmorexa [JOK
UX pelieHue https://m.edsoo.ru/7f42c840
76 JInHeliHbIEe HEPABEHCTBA C OJTHOM NIEPEMEHHOU U
UX pelieHue
77 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU bubnnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42ch88
78 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU bubmuoreka [IOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOM
MIEPEMEHHOM U UX PEIICHHE
80 N3o6pakenue penieHus TMHEHHOTO bubmuoreka [IOK
HEPaBEHCTBA U X CUCTEM Ha YHMCIIOBOM IPSIMOM https://m.edsoo.ru/7f42c9e4
81 N3ob6pakenue penieHus TMHEHHOTO bu6muoreka [JOK
HEPaBEHCTBA U UX CUCTEM Ha YKMCIIOBOM IIPSIMOM https://m.edsoo.ru/7f42c9e4
82 KonTponbhas pabora no temam "HepaBeHcTsa.

Cucrembl ypaBHeHUI"



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4

bubnunoreka LIOK

83 Honsrue (yrkumn https://m.edsoo.ru/7f433c12
84 OO6nacTh onpeeIieHrs] 1 MHOYKECTBO 3HAUCHUN bubnunoreka LIOK
byHKIIIN https://m.edsoo.ru/7f433d84
85 Crioco0b1 3a1aHus PyHKIUI
86 I'paduk dysakmm
87 CaoticTBa (yHKITNH, UX OTOOpakeHHE Ha
rpaduke
88 UreHue u nocTpoeHue rpaQuKoB GyHKIIHHA
89 [Tpumeps! rpadukoB GyHKINH, OTPaKAIOIIUX
peaibHbIE MPOLIECCHI
90 OyHKIIUH, OMTUCHIBAIOLIUE TIPSIMYIO U 00paTHYIO bubnnoreka [JOK
IPOTNIOPIMOHATIBHBIE 3aBUCUMOCTH, HX Tpa(uKu https://m.edsoo.ru/7f434bbc
91 ['unep6ona
bubmuoreka [IOK
92 Finepbona https://m.edso:)_.lru/7f4343e2
%3 Ppaduic bymiuit y = x* E;Ifsfmeﬁ;fﬁﬁmmsn
Oyuakmuu Y =X2, Yy = X3, ¥y = YX, y = [X[;
94 rp};(pnl‘l{ecxie pe,IieHI/Ie, })llpaBHeH{/II‘/’I |I/I |CI/ICTCM bubmorexa LOK
. https://m.edsoo0.ru/7f434d38
ypaBHEHUU
IToBTOpEHKE OCHOBHBIX MOHSATHUI U METOJIOB
95 KypcoB 7 U 8 KJ1accoB, 00001IeHre 3HaHuH / bubmmorera TIOK
Bcepoccuiickas nposepouHas pabora hitps://m.edsoo.ru/74371aa
96 Hrorosast koHTpopHas paboTa / Beepoccuiickas bubnmnoreka [JOK
poBepoyHas paborta https://m.edsoo.ru/7f434eb4
97 [ToBTOpEHNE OCHOBHBIX MOHSATUH H METO/IOB

KypcoB 7 U 8 KJ1accoB, 0000IIeHne 3HAHUI



https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4

98 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B 1 Bu6muoteka [JOK
KypcoB 7 1 8 Ki1accoB, 000011IeHne 3HAHU I https://m.edsoo.ru/7f43736¢
99 IToBTOpEHNE OCHOBHBIX MOHATUI U METOJ0B 1 bubnuoreka [JOK
KypcoB 7 U 8 KJ1accoB, 0000IIeHNEe 3HAHUI https://m.edso0o.ru/7f437510
100 IToBTOpEHNE OCHOBHBIX MOHATUIA U METOJ0OB 1 bubmmoreka [JOK
KypcoB 7 1 8 Kj1accoB, 00001IeHne 3HAHU I https://m.edsoo.ru/7f4376b4
101 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B 1 Bbu6moteka [JOK
KypcoB 7 u 8 Ki1accoB, 0000111eHe 3HaHUI https://m.edsoo.ru/7f436b88
102 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B 1 bubnuoreka [IOK
KypcoB 7 H 8 KJlacCoB, 00001IeHIe 3HAHUI https://m.edso0.ru/7f437858
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102



https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KJIACC

KosmnuecTBo yacos JJIeKTPOHHBIE
Nen/m Tema ypoka Konrposnbubie Ilpaktuueckne UHPPOBBIE
Beero padoTbI padoThI o0pa3oBaTe/ibHbIE
pecypcsl
1 PannonainbeHble unciia, uppalMoHaIbHbIE YHCIA, 1
KOHEUYHBIE 1 OECKOHEUHBIE JIECATUYHbIE JpOoOn
MHOXeCTBO eHCTBUTEIIBHBIX YUCEI;
2 JEHCTBUTENBHBIC YHCIIAa KaK OECKOHEUHBIE 1
JecATUYHbIE Jpoou
B3auMHO 0/1HO3HAYHOE COOTBETCTBHE MEXTY
3 MHOYKECTBOM JICHICTBUTENBHBIX YHCEN U 1
MHOKECTBOM TOUYEK KOOPAMHATHOM MpsIMOi
CpaBHeHHE 1eHCTBUTENIBHBIX YHCET,
4 apupMeTHUYECKUE IEUCTBUS C IEHCTBUTEIbHBIMU 1
qHCcIaMu
5 [TpubnmxEHHOE 3HAaUEHNE BEIUUNHBI, TOUHOCTb 1
MPUOTHKEHUS
6 OxpyrieHne uncen 1
7 Oxkpyrienue gucen 1
8 [TpukuKa 1 OIleHKa Pe3yIbTaTOB BHIYMCICHUIN 1
9 [Ipukuaka v OLeHKa pe3yabTaTOB BEIYMCICHUN 1
10 JIuneitHoe ypaBHeHue. Pelienue ypaBHeHMI, 1 bu6mmorex [HJOK
CBOIAINMUXCA K JIMHEHHBIM https://m.edsoo.ru/7f43bf66
11 JIunelinoe ypaBHeHue. PellieHne ypaBHEeHUH, 1
CBOJISIIMXCS K IMHEWHBIM
12 KBagparnoe ypaBHeHue. Penienue ypaBHeHHI, 1 bubnmoreka [JOK

CBOOAIIUXCA K KBaAPaTHBIM

https://m.edsoo.ru/7f43c542



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

13 KBanpaTtHoe ypaBHeHue. Penienue ypaBHeHMi, bubmumorexa [IOK
CBOJIAIINXCS K KBaJIPaTHBIM https://m.edsoo.ru/7f43c542
14 bukBanpaTHbie ypaBHEHUs bubmmorexa LIOK
https://m.edso0.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUS bubmmorexa [JOK
https://m.edso00.ru/7f43c3d0
[IpuMepsl perieHus: ypaBHEHUN TPETbEeU U
16 YETBEPTOU CTEIIEHEH Pa3IOKEHUEM Ha
MHOKHTEIH
[Ipumepsl penieHus: ypaBHEHUN TPEThEeU U
17 YETBEPTOU CTEIIEHEH Pa3IOKEHUEM Ha
MHOKUTEIH
18 Pemenue npoOHO-paliMOHaIbHBIX YpaBHEHUN bubmmorexa LIOK
https://m.eds00.ru/7f43c9b6
19 Pemenne npoOHO-pallMOHANBbHBIX YpaBHEHUN bubmmorexa [OK
https://m.eds00.ru/7f43c9b6
20 Pemenne TekcTOBBIX 3aJjau anredpandeckum
METOJIOM
21 Pemienue TekcTOBBIX 3aau anredpandeckum
METOJIOM
99 Pemienue TekcTOBBIX 33au anredpandeckum
METOJIOM
23 KonTponbHas pabota no Teme "YpaBHeHuUs ¢
OJIHOM mepeMEeHHON"
24 VYpaBHeHHe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk bubmmorexa LIOK
https://m.edsoo.ru/7f43d0b4
25 VYpaBHeHHe ¢ ABYMS IEPEMEHHBIMH U €ro rpaduk bubmmorexa LIOK

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



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

Cucrema 1ByX JUHEHHBIX YPAaBHEHUM € ABYMs

26 IIEPEMEHHBIMU U €€ PELICHUE
7 Cucrema 1ByX JTUHEHHBIX YPAaBHEHUM € ABYMs
IIEPEMEHHBIMU U €€ pelieHue
28 CucreMa IByX JIMHEWHBIX YPAaBHEHUH C ABYMS
IIEPEMEHHBIMU U €€ PELICHUE
29 Cucrema 1ByX JUHEHHBIX YPaBHEHUM € ABYMs
IIEPEMEHHBIMU U €€ PEeLICHUE
30 Pemenue cucrem AByX ypaBHEHUM, OJHO U3 bubnnoreka [JOK
KOTOPBIX JINTHEWHOE, a IPyroe — BTOPOU CTEIECHH https://m.edsoo.ru/7f43d23a
31 Pemenue cucrem 1ByX ypaBHEHMM, OJHO U3 bubnnorexa [HOK
KOTOPBIX JINHEWHOE, a IPyro€ — BTOPOU CTENEHU https://m.edsoo.ru/7f43d55a
39 Pemenue cucrem AByX ypaBHEHUM, OJHO U3
KOTOpBIX JIMHEHHOE, a APYroe — BTOPOU CTEHEHU
33 Pemenue cucrem AByX ypaBHEHUM, OJHO U3
KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU CTEIIECHH
34 I'paduueckas MHTEpIIpETALUS CUCTEMbI
YPaBHEHUI C IByMS IEPEMEHHBIMU
35 Pemenne TekcTOBBIX 3aJa4 anredpandeckum
CIoco0oM
36 Pemienue TekcTOBBIX 33au anreOpandeckum
CIoco00M
37 KonrtponsHas pabora o Teme "Cucremsl
ypaBHeHuUi"
38 UYncnoBbie HEpAaBEHCTBA U X CBOWCTBA
39 YucoBble HEPaBEHCTBA U UX CBOWCTBA ngjﬁ;f;igﬁﬁ £43ad5a
40 JIunelinble HEPABEHCTBA C OJTHON MEPEMEHHOMN 1 bubnmoreka [JOK



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a

UX pelleHne

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

41 JIuHeiiHbIe HEPaBEHCTBA C OAHON IEPEMEHHOM 1 bubmuorexa [JOK
UX PELICHUE https://m.edsoo.ru/7f43af08
42 JIuneliHple HEPABEHCTBA C OJJHON IEPEMEHHON U bubnmoreka [JOK
HX pelIeHue https://m.edsoo.ru/7f43af08
43 CucreMsl JII:'IHGI\/JIHBIX HEPABEHCTB C OJJHOM
MEPEMEHHON U X pEIICHUE
m Cucrembl .]'II:IHefIHBIX HEpPaBEHCTB C OJIHOM
MEPEMEHHON U X pEIICHUE
45 Cucrembl .]'II:IHeﬁHBIX HEpPaBEHCTB C OJIHOM
MIEPEMEHHON U UX pPEIICHUE
46 KBaaparHbple HEpaBEHCTBA U UX PEIICHUE bubmorexa LHOK
https://m.edso0.ru/7f43b098
47 KBagparHble HEpaBEHCTBA U UX PEILECHUE bubmorexa HOK
https://m.edsoo.ru/7f43b21e
48 KBagparHble HEpaBEHCTBA U UX PEILECHUE bubmorexa HOK
https://m.edsoo.ru/7f43b5a2
49 KBagparHble HEpaBEHCTBA U UX PEILIEHUE
50 KBagparHbie HEpaBEHCTBA U UX pEIlIEHUE
51 I'paduueckas MHTEpIIpEeTALUs HEPABEHCTB U bubnuoreka [IOK
CHUCTEM HEPABEHCTB C ABYMs IIEPEMEHHBIMU https://m.edso0.ru/7f43b098
59 I'paduaeckas naTEpIIpETALIHSI HEPABEHCTB U
CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMU
53 Kontponbnas padota mo Teme "Hepaencrna"
54 KBanpatuunas ¢pyHkius, e€ rpaduk u CBONCTBa ngjﬁ;f;igﬁﬁ £43066
55 Ksagparnunas gynkius, e€ rpaduk u CBOMCTBa bubmmorexa [TOK

https://m.edsoo.ru/7f439842
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bubmuorexa [JOK

56 KBanpatuunas ¢pynkuus, e€ rpaduk u cBoiicTBa httos://m.edsoo.ru/74399b4
[TapaGoia, KOOpAMHATHI BEPUIMHBI TAPaOOIIbI, OCh bubnmoreka [JOK
57
CUMMETPUU NapaboJIbl https://m.edsoo.ru/7f439eb4
[Tapabona, KOOpIMHATHI BEPIIMHBI TAPAOOIIbI, OCh bubnuoreka [IOK
58
CUMMETpPHUHU TapadoIIbl https://m.edsoo.ru/7f43a03a
59 [Tapa6ona, KoopAMHATHI BEPIIUHBI TapaboIbl, OCh bubnnoreka [HOK
CUMMETPHUH T1apaboIIbl https://m.edsoo.ru/7f43alac
[Tapaboina, KOOpAMHATHI BEPIIMHBI TAPaOOIIbI, OCh bubmmoreka [IOK
60
CUMMETPHUH T1apaboIIbl https://m.edsoo.ru/7f43a31e
[Tapabo:a, KOOpIMHATHI BEPIIMHBI TAPAOOIIBI, OCh bubnuorexa [IOK
61
CUMMETpHUU T1apadoIIbl https://m.edsoo.ru/7f43a526
62 [Tapaboina, KOOpAMHATHI BEPIIMHBI TAPaOOIIbI, OCh
CUMMETPHUU TapaboIIbI
63 I'paduku pynkumit: y = kx, y =kx + b, y=k/x,
y=X?, y=VX, y=|
64 I'paduku pynkamit: y = kx, y =kx + b, y=k/x,
y=X%, y=VX, y=[X|
65 I'padpuxu Gynkmmit: y = kx, y =kx + b, y=k/x,
y=X?, y=VX, y=X|
66 I'paduku pynxmmit: y = kx, y =kx + b, y=k/x,
y=X?, y=VX, y=|
67 I'paduku pynkmmit: y = kx, y =kx + b, y=k/x,
y=x*, y=VX, y=[X|
68 I'padpuxu Gynkmmit: y = kx, y =kx + b, y=k/x,
y=X*, y=VX, y=|
69 KonTpomnbHas padota o Teme "OyHkimn"
70 [ToHsiTHE YMCIOBOM MOCIEI0BATEILHOCTH bubnmoreka [JOK



https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
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https://m.edsoo.ru/7f43e6¢c6

3ajanue nocaea0BaTeIbHOCTU PEKYPPEHTHON bubnmoreka [JOK
71 . N
dhopmymoit u popMyIoi N-To YieHa https://m.edsoo.ru/7f43ebda
72 Apudmerndeckasi 1 reOMETpPHUECKast TPOrPecCun bubmorexa LOK
P P porp https://m.edsoo.ru/7f43ed7e
73 Apudmerrdeckas 1 TeOMETPUIECKask TPOTPECCUU bubmorexa LOK
P P porp https://m.eds00.ru/7f43f3b4
®opmyitel N-ToO wieHa apuPpMETHIECKOH 1
74 reOMETPUYECKON IIPOTrPECCUM, CYMMBI IIEPBBIX N bubmmorexa LIOK
P porp Y p https://m.edsoo.ru/7f43f58a
YJIEHOB
Dopmyisl N-To WieHa apudpMETHUECKON U
75 reoﬁaez NYECKOH PO 2031)/1171 CYMMGEI IIEPBEIX N bubmiorexa IJOK
P porp Y P https://m.edsoo.ru/7f43ef2c
YJIEHOB
Dopmyiel N-To WwieHa apupMeTHUECKON U
76 reof\)/lez WYECKON PO I;C((‘,II)/Iﬁ CYMMBI IIEPBBIX N bubmaorexa IJOK
P porp > CYM P https://m.edso0o.ru/7f43f0c6
YJIEHOB
Dopmyiel N-To WwieHa apupMeTHUECKON U
77 reoiez HYECKOH Impor Ecinz CYMMBI IIEPBHIX N bubmaorexa IJOK
P porp - Y p https://m.edsoo.ru/7f43f72e
YJIEHOB
®opmyIbl N-ro wieHa apuPpMeTHIeCcKoi 1
78 reOMETPUYECKON IIPOTPECCUI, CYMMBI IIEPBHIX N bubmaorexa [JOK
P porp - Y p https://m.edso00.ru/7f43f8a0
YJIEHOB
N300paxeHune wieHOB apupMeTHIECKOi U
79 reOMETPUYECKON TPOTPECCUI TOUKAMH HA
KOOPJIUHATHON TUIOCKOCTH
N300paxeHune wieHOB apupMeTHIECKOi U
80 reOMETPHUECKON MPOTPECCHi TOUKaMU Ha

KOOPJMHATHOM TIOCKOCTH
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81

JIMHENHBIN ¥ SKCIOHEHUMAIIbHBIA POCT

82 C110KHBIE IPOLEHTHI bubmmorexa [IOK
p https://m.edso0.ru/7f43fe0e
bubmuorexa [JOK
83 CI10KHBIE IPOLEHTHI
pol https://m.eds00.ru/7f4401a6
84 KonTponbras pabota mo Teme "Huciossie bubmmoreka [JOK
MOCIEI0BATEILHOCTH " https://m.edsoo.ru/7f4404f8
[ToBTOpEeHHUE, 0000IIEHNE U CHCTEMATU3aIIUs
85 3HaHWH. 3anuch, CpaBHEHUE, ACHCTBUSA C
Z[efICTBHTeJIBHBIMI/I qucJiaMu, 4YrucCJioBas Hp?[MaH
86 [ToBTOpEeHHUE, 0000IEHNE U CHCTEMATH3aIIUs
3HaHUU. [TpOIEHTBI, OTHOLICHUS, IIPOIIOPLIH
87 [ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTH3AITUS
3HaHuit. OKpyriaeHue, npulInKEHHE, OLIEHKA
[ToBTOpEeHue, 06001IeHNE U cUCTeMaTH3allus
88 3HaHuii. Pelienye TeKCTOBBIX 3a1a4 bubmmorexa [IOK
' https://m.edsoo.ru/7f443b12
apudmeTnyecKkuM crnocodom
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3allus
89 3HaHui. Pemmenne TeKCcTOBBIX 3a1au bubmmorexa [IOK
' https://m.edsoo.ru/7f443cd4
apudmeTnyecKkuM crnocodom
[ToBTOpeHme, 06001IIeHNE U cUCTEMaTH3aIlUs
90 3HaHui. Pemmenne TekcTOBBIX 3a1a4 bubmmorexa [TOK
’ https://m.edsoo.ru/7f443fea
apu(pMETHYECKIM CIIOCOO0M
[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIIHS
91 sHaHui. [IpeoOpaszoBaHue anreOpandyecKkux bubmmorexa LOK
1 Peodp P https://m.edsoo.ru/7f4441ca
BBIp)KEHUH, TOMyCTUMbIC 3HAUCHHUSI
92 [ToBTOpeHME, 0000IIIEHNE U CUCTEMATU3AIIHS bu6mmoreka [JOK

3HaHui. [IpeoOpazoBanue anredOpanvaecKux

https://m.edsoo.ru/7f444364
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BBIPQKCHUH, 10IIyCTUMbIEC 3HAYCHUS

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIIHS

bu6mmoreka [IOK

i. I1 1
93 3HaHUH pze06pa3013aHHe anreOpanyecKux httos://m.edsoo.ru/7fA446£2
BBIPXKEHUH, TOMYCTUMbIC 3HAYCHHUSI
[ToBTOpEeHME, 0000IIEHNE U CHCTEMATU3aIIUs
94 sganuii. [IpeoOpa3oBanue anreopandyecKkux 1 bubmoreka LOK
i 13 P p https://m.edsoo.ru/7f444a94
BBIPKCHUH, TOMYCTUMbBIC 3HAYCHHS
[ToBTOpEeHHUE, 0000IEHNE U CHCTEMATH3aIIUs
95 3HaHuNU. OYHKINHA: HOCTPOEHUE, CBOMCTBA 1 bubmmorexa LIOK
 OYHIRHHIT . P ’ https://m.eds00.ru/7f444c56
W3YUYCHHBIX (DYHKITHI
[ToBTOpEeHME, 0600IIEHNE ¥ CHCTEMATH3AIUs
96 3gafgnii. OyHKIUN: IOCTPOEHUE, CBOMCTBA 1 Brommozexa [IOK
+ T YHKIIH: TTOCTPOSHHE, https://m.edso0o.ru/7f444f44
W3YUYCHHBIX (DYHKIIHIA
[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS
97 3gagni. @YHKINU: TOCTPOEHUE, CBOMCTBA 1 bubmaorexa IJOK
+ OYHKUHIH: . p ’ https://m.edsoo.ru/7f44516a
M3Y4YEHHBIX (pyHKUINN
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3allus
98 3HaHUH. OYHKINHA: TOCTPOSHUE, CBOMCTBA 1 bubmaorexa IJOK
 OYHIHHIT . P ’ https://m.eds00.ru/7f4452e6
M3Y4YEHHBIX (pyHKUINN
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3allus
99 3HaHui. ['padudeckoe pelieHne ypaBHEHH U UX 1 bubmorexa [JOK
P p yp https://m.eds00.ru/7f445516
CHCTEM
[ToBTOpeHME, 0000IIIEHNE U CUCTEMATU3AIIHS
100 3HaHuil. ['paduueckoe penieHne ypaBHEeHUH U UX 1
CHCTEM
101 Hrorosast koHTpoapHAs paboTa 1
102 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KUIIACC
Kox .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NPOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTI'O 00111ero 06pa3oBaHuA
pe3yJabTara
1 Hucna 1 BIYUCICHUS
11 BeimonHATe,  coueTas ~ yCTHBIE WM NHCbMEHHBIE  MPHEMBI,
' apupMeTHyecKue JecTBUSA C pallMOHAIbHBIMU YUCIAMU
HaxoauTe ~ 3HaueHUs  YMCIOBBIX  BBIPAXEHHUH,  MPUMEHATH
1.2 pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX
BBIP)XEHUI, coJlepKalluX OObIKHOBEHHBIE U JECITUYHbIE IpoOU
Ilepexoguts 0T omHOM (opMbl 3amMcd 4YMcenl K  JApYroi
13 (mpeoOpa3oBbIBaTh  JECATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0 B JIECSATUYHYK), B YaCTHOCTH, B OECKOHEUHYIO
JECSITHYHYIO IPOOB)
14 CpaBHMBATB M YIOPSIOYMBATh pallMOHAIbHBIE YUCIIA
1.5 Oxpyrrs uncia
BbINONHATE NPUKHUIKY U OLIEHKY pe3ysibTaTa BBIYMCIECHUH, OIEHKY
1.6 3HAQYEHWM YMCIIOBBIX BBIPDAKCHWM. DBBINOIHATE JIEHCTBUSA €O
CTETIEHSIMH C HaTypaJbHBIMU MOKa3aTeIsIMU
17 [IpuMeHsATh TpPHU3HAKM JAEIMMOCTH, pa3jokKEeHHe Ha MHOXUTENIN
' HATYpaJIbHBIX YHCEI
Pemate  mpakTHKO-OpMEHTHPOBAHHBIE  3a/la4M,  CBSI3aHHBIE  C
OTHOILLICHUEM BEJINYMH, IPONOPLHUOHATIBHOCTHIO BEJIMYMH,
1.8 MPOICHTaMH, HWHTEPIPETHPOBATh PpE3YJIbTAThl pPEIIeHHs 3a7ad ¢
y4€TOM OTpaHUYEeHUH, CBA3aHHBIX CO CBOMCTBAMM PAacCMATPHUBAEMBIX
00BEKTOB
2 Anrebpanueckue BbIpaKeHUs
”1 Hcnonb3oBartk anreOpanvyeckyrd TEPMUHOJOTHIO U CHMBOJIHKY,
' MPUMEHSTH €€ B IPOIIECCEe OCBOSHHSI YUEOHOTO MaTepraa
29 Haxomute 3HadueHHsT OYKBEHHBIX BBIPQXEGHUH TIpU  3aJaHHBIX

3HAYCHUAX MMCPCMCHHBIX




BoimonHsATe 1peoOpazoBaHUS IIEJIOTO  BBIPAKEHHUS B MHOTOWIEH

23 MPUBEJICHUEM TIOJIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
BBITIONHATS YMHOKEHHE OJHOWICHA HA MHOTOYJICH M MHOTOWICHA Ha
24 MHOTOYJIEH, TNPUMEHATh (OpMysbl KBaJpaTa CyMMbl W KBajpaTa
pasHoCTH
OcymiecTBIATh Pa3ioKeHUE MHOTOYJICHOB HA MHOXKUTEINN C TIOMOIIBIO
2.5 BBIHECEHHMSI 32 CKOOKHU OOILEro MHOXHUTENsS, TPYIITUPOBKH ClIaraeMsiXx,
MpUMEHEHHS (POPMYIT COKPAIIEHHOTO YMHOKEHUS
26 [TpumensITh IpeodpazoBaHUsT MHOTOUICHOB JIJISl PEIICHUS Pa3IHYHbIX
' 3a/1a4 U3 MaTeMaTUKU, CMEXHBIX MIPEAMETOB, U3 pealbHON MPAKTHKU
x Hcnonb30BaTh CBOWCTBA CTEMEHEW C HATypajdbHBIMU IOKa3aTEIsIMHU
' TUTSL TPE0OPa30BAHMSI BRIPAKESHUH
3 YpaBHEeHHS U HEPABEHCTBA
Pemarp nuHelHbIE ypaBHEHHS C OJHOM TMEpEMEHHOW, NPUMEHSSI
3.1 MpaBWIa Mepexoaa OT UCXOJHOTO YPaBHEHHS K PAaBHOCHIBLHOMY €MY.
[IpoBepsTh, SABISIETCA JIU YUCIO KOPHEM ypaBHEHUS
> [IpumensaTp rpaduueckue METOAbl TPU PELICHUU JUHEHHBIX
' YpaBHEHUH U UX CUCTEM
33 [ToxOuparh IpUMEPHI TIAp YKCEIN, SBJSIFOIINXCS PEIICHHEM JIMHSHHOTO
' ypaBHEHUS C IBYMsI IEPEMEHHBIMU
Ctpouth B KOOPAUHATHOMN TUIOCKOCTH TpadUK JMHEWHOTO YPaBHEHUS C
34 IBYMsI TIEPEMEHHBIMH; IOJIB3YSCh TpPapUKOM, MPHUBOJIUTH MPUMEPHI
pelleHus ypaBHEHUS
35 Pemrate cuctemsl IByX JUHEHHBIX YPaBHEHHH C JBYMS IIEPEMEHHBIMU,
' B TOM 4HCIe TpaduyecKku
CocTaBnaTh U pemnarh TMHEHHOE ypaBHEHUE WM CUCTEMY JTUHEHHBIX
3.6 YpaBHECHHI 110 YCIOBUIO 3a/1a4, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ TIOJTYYCHHBIN pe3yabTar
4 Koopaunats! u rpadpuku. @yHKuuu
N300paxkaTh Ha KOOPAWHATHOW MPSIMOW TOYKU, COOTBETCTBYIOIIUE
4.1 3aJIaHHBIM KOOPJHWHATAM, JIYYH, OTPE3KH, WHTEPBAJIBI, 3alHCHIBATH
YHCIIOBBIC TPOMEKYTKH Ha alNreOpandeckoM si3bIKe
42 OTtmedaTh B KOOPAMHATHOM TUIOCKOCTH TOYKH TIO 3aJaHHBIM

KOOpJAMHATAM




Crpouth rpaduku nuHEHHBIX QyHKIHH. CTpouTth rpaduk QyHKIUU Y

4.3
= x|
OnwuceiBaTh C MOMOIIBIO (YHKUIUH H3BECTHBIC 3aBHCHMOCTH MEXKIY
4.4 BEIMYMHAMU: CKOPOCTb, BpPEMs, PpACCTOSHHUE, LEHY, KOJUYECTBO,
CTOMMOCTb, IPOU3BOIUTENEHOCTD, BpeMsl, 00BEM pabOTHI
4.5 Haxoauts 3HaueHmne QyHKIMH 110 3HAYCHUIO €€ apryMeHTa
[lonumats rpaduyeckuii cnoco® TPEACTABICHUS U aHAIM3A
4.6 nHpopManuu, W3BJICKATh M HMHTEPIPETUPOBATh HHOOpPMAIUIO W3
rpaMKOB peabHBIX MPOIECCOB M 3aBHCUMOCTEH
8 KIIACC
Koxa .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJabTara
1 Yucna u BBIYMCICHUS
Wcnonp3oBaTh  HayallbHble  MPEACTABIEHUS O  MHOXECTBE
11 JeUCTBUTENBHBIX YHUCEI JUIsl CPAaBHEHMSI, OKPYIJICHUS] U BBIYUCIICHUH,
' n300pakaTh JEHCTBUTENBHBIE YHUCIA TOYKAMH Ha KOOPJMHATHOU
psAMON
[IpumeHsaTh MOHATHE  apU(PMETHUYECKOTO  KBAJAPaTHOTO  KOPHA,
12 HaXOJWUTh KBaJpaTHbIE KOPHHU, HCIONB3YsI TPH HEOOXOAUMOCTH
' KaJIbKYJISTOP, BBIIOJIHATH MPeoOpa3oBaHMs BhIPAKEHUH, CoaepKalIX
KBaJpaTHbIE KOPHH, UCIOJIb3Ysl CBOWCTBA KOPHEH
13 Wcnonp3oBarh 3amucu OONBIIMX M MalbIX YHCET C IOMOIIbIO
' JIeCATUYHBIX ApoOeil u creneHei yucna 10
2 Anrebpanueckue BbIpaXeHUs
[IpuMeHATh MOHATHE CTENEHH C LENbIM I0Ka3aTelleM, BBIMOIHATh
2.1 Mpeo0pa3oBaHUs BBIPAXKEHUH, COAEPKALIUX CTEHNEHH C IIeJIbIM
nokaszaresem
BEIMONHATE ~ TOXIECTBEHHBIE  NMPEOOpa3oBaHUs  PAMOHAIBHBIX
2.2 BBIpQ)KEHUI Ha OCHOBE MpaBWJI JEHCTBUHA HaJ MHOTOWICHAMH U
anredpandeckuMu Ipo0sMu
2.3 PackianeiBaTe KBagpaTHBIN TPEXWIECH HA MHOXKHUTEIN




2.4

3.1

3.2

[IpumensTh npeoOpa3oBaHUs BBIPAKEHUM ISl PEIICHUs Pa3IHMYHbIX

3a/1a4 U3 MAaTEeMAaTHKH, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH
YpaBHEHHUs U HEpABEHCTBA

Pemate JsMHeENHBIC, KBagpaTHbIE YpPAaBHEHHWs U  PALMOHAJIbHBIC
YPaBHEHUs, CBOIALIMECS K HUM, CUCTEMBI [IBYX yYPaBHEHUHN C IBYMs

NEPpCMCHHBIMU

[IpoBomuTh mpOCTEWIINE MCCIEIOBAHUS YPAaBHEHUHM M CUCTEM
yYpaBHEHMH, B TOM 4YHCI€ C INPUMEHEHHEM TIpaduuecKux
IIpe/ICTaBICHUH (yCTaHaBIMBAaTh, UMEET JIM ypaBHEHUE WIN CUCTEMaA

ypaBHEHUH pelleHUs], €CITU UMEET, TO CKOJIbKO, U IIpoyee)

3.3

[lepexoauth OT croBecHOM  (OpMYyIHpPOBKM 3amauyu K  e€
anredpanvyecko MOJIENM C MOMOILBIO COCTABJICHUS YPAaBHEHMS WIIU
CUCTeMBbl yYpaBHEHUW, HWHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTCKCTOM 3a1a4Hn HOJ'Iy‘IeHHHﬁ pe3yibTar

3.4

4.1

[IpuMeHATHh CBOWCTBA YMCIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
pelaTh JMHEMHBIE HEPABEHCTBA C OJIHOM MEPEMEHHON U X CHUCTEMBI,
naBaTh  rpaduuecKkyr0  WUTIOCTPAllMI0O  MHOXECTBA  PELICHUI
HEpPAaBEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

[lonuMare ¥ WCHONB30BaTh (YHKIMOHAIBHBIE TOHATHS U SI3BIK
(TepMUHBIL, CHUMBOJHYECKHE OOO3HAYECHMsI), OMPEACNATh 3HAUYCHUE
(GyHKIMHM TIO 3HAYEHUIO apryMEeHTa, OMpPEeNeNsiTh CBOMCTBA (DYHKIIUH

o e€ rpaduky

4.2

9 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

1

Crpouts rpaduku 3J€MEHTapHbBIX (QYHKIUH BUJIA:

y=Kk/x, y =x2, y = X3, y = [X|, onuchIBaTh CBONCTBA YHCIOBOW (DYHKIIUK
1o e€ rpauky

IIpoBepsiemble npeAMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

Yucaa v BEIYMCICHUS

11

CpaBHI/IBaTL n ynopsaaodvBaTh pPAlMOHAJIBHBIC W HUPpalUOHAIBHBIC




quciia

1.2

BremoaaaTh apI/I(i)MeTI/I‘ICCKI/Ie I[GﬁCTBPISI C pallMOHAJIbHBIMU 4YHCJIaMH,
CoucTass YCTHBIC U NHMCbMCHHBIC HpI/IéMBI, BBIINIOJIHATh BBIYMUCICHUSA C

HppanOHaJIbHBIMHU YU CJIaMHU

1.3

Haxonuth 3HaueHusi cTeneHeld ¢ LENbIMU IOKA3aTelIIMU U KOPHEW,

BBIYMCIIATH 3HAUYCHUSA YHUCIIOBBIX BBIpa)KCHI/Iﬁ

1.4

OprrJISITb I[CFICTBHTGHBHBIG 4uciia, BbIIIOJHATL NPUKUIKY PE3yiibTaTa

BBIYMCIICHU, OLIEHKY YMCIIOBBIX BBIPAKECHUMN

2.1

2.2

2.3

2.4

YpaBHEHHUs U HEpABEHCTBA

Pemarsn JIMHEHHBIE u KBaJApaTHLIC YpaBHCHU, YpaBHCHUH,

CBOAAIIMUECCA K HUM, HpOCT@ﬁH.IPIC ,Z[pO6HO'paI_II/IOHaJ'ILHLIC YpaBHCHUA

Pemartn cuctemsl ABYX JIMHEHHBIX ypaBHCHI/Iﬁ C ABYM: IIEPECMEHHBIMU
" CUCTCMBI IBYX ypaBHeHHﬁ, B KOTOPBIX OAHO YPAaBHCHHUEC HEC ABJIACTCA

JIMHENHBIM

Pemars TekcToOBBIC 3amauu aJ'Il"e6paI/I‘IeCKI/IM cIocodoM ¢ IIOMOIIBIO
COCTAaBJICHHUA YpPAaBHCHHUA WM CUCTEMbBI IBYX ypaBHCHI/Iﬁ C ABYM:I

NEPEMECHHBIMU

IIpoBoauTh mpoOCTEHIINE MCCIECIOBAaHUA YPAaBHEHUHM U  CUCTEM
YpaBHEHMH, B TOM UHCI€ C MPUMEHEHHEM TpapuuecKux
MIpe/ICTaBIeHUH (HallpuMep, yCTaHaBIUBaTh, UMEET JIU YPaBHEHUE WU

cucreMa ypaBHCHI/Iﬁ peuicHus, €Ciin UMECT, TO CKOHBKO)

2.5

2.6

2.7

Pemrate JINHEHHBIC HCPaBCHCTBA, KBaaApPaTHLBIC HCPaBCHCTBA,
I/I306pa)KaTL pCHICHUC HECPABCHCTB Ha YHCIO0BOM HpﬂMOfI, 3aI1iMChIBATh

peuieHue ¢ MOMOIIIbIO CUMBOJIOB

Pemrate cucTeMBI JIMHEMHBIX HCPaBCHCTB, CHCTCMblI HCPABCHCTB,
BKIIFOYArOIMe KBAaJApaTHOC HEPABCHCTBO, I/I306pa)KaTB peuiceHue
CUCTCMblI HCPABCHCTB Ha YHCIO0BOM HpHMOﬁ, 3alMUCbIBATh PCUICHUC C
ITOMOIIBIKO CMMBOJIOB

Hcnons3oBaTh HCEPAaBCHCTBA NPHU PCIICHUHU PA3JIMIHBIX 3a1a4

DOyHKIUU

3.1

Paco3naBate  (QyHKIIMM ~ W3yYEHHBIX  BHUJOB. [TokasbiBaTh

CXEMaTUYEeCKH PacIoyoKeHNE Ha KOOPAMHATHOMN IIOCKOCTH IrpapuKoB




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

3HaYeHUH KO3(PPUIMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA

3.2

3.3

3.4

4.1

[Toka3piBaTh CXEMATUYECKH pPACIOJIOKEHHE Ha  KOOPAMHATHOU
IJIOCKOCTH TpadukoB ¢GyHKIMH Buaa Y = VX, Y = |X| ¥ ONHUCHIBaTh
cBoicTBa (DYHKITHI

Crpoutb u wH300paXkaTh CXEMaTHYECKH TpaduKd KBAJPATHUHBIX
(GyHKINH, ONUCHIBATH CBOWCTBA KBAJPAaTUYHBIX (YHKIHHA IO WX
rpadgukam

PacniosnaBath KBaapaTtuuHyr (QYHKIHIO TI0 (opmylie, TPUBOAUTH
MpUMEPHl KBaJpaTHYHBIX (QYHKIUH W3 peallbHOW JKU3HH, (DU3HKH,

r€OMETpUU
ApudmeTrnueckas U TeOMETpUYECKasi IPOrpPeccuu

Pacnio3naBath apuMEeTHYECKYI0 H T€OMETPUIECKYIO MPOTPECCHH TIPU

Pa3HbIX crocobax 3aJaHusg

4.2

4.3

BEBITIONHATE BBIYMCICHUS C HCIONB30BaHWEM (GOpMYyS N-TO YICHA
apuMeTHUYecKol U reoOMeTPUUECKON MPOTrpecCcHii, CyMMbI MEPBHIX N

YJICHOB

N300pakaTh 4IEHBI MOCIEIOBATEIBHOCTH TOYKAMH HA KOOPJIMHATHOU

IIJIOCKOCTH

4.4

Pemrate 3aJa4u, CBA3aHHBIC C YHCJIIOBBIMHU ITOCJICIOBATCIBHOCTAMH, B
TOM 4YHUCJIC 3aaadyud H3 peaJ’ILHOI\/’I KHU3HHU (C HUCIIOJIB30BaHHEM

KaJIbKYJIATOPA, U(PPOBBIX TEXHOJIOTHIT)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIeMeHT coAepKAHUA
1 Yucia v BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEXO0] OT OAHON (OPMBI 3aMUCH
11 npobeit k apyroi. IloHsTHE palMOHANBHOTO 4YMCIA, 3alUCh, CPaBHEHUE,
YIOPSIOYUBAHUE PALMOHATIBHBIX YHCEI
19 Apudmerndeckue IeMcTBUS ¢ pallMOHAIBHBIMU YnciaMu. Pemenue 3agau u3
' peanbHOM MPAKTHUKH HA YaCTH, Ha 1poou
13 Crenenp C HaTypaJbHBIM TIOKa3aTeJeM: OIpeaesieHHe, NpeoOdpazoBaHHe
' BbIpa)KEHUI1 Ha OCHOBE OINPENIEICHNUs, 3aUCh OOJIBLINX YUCEell
14 [TponieHTHI, 3amUCh MPOLEHTOB B BHJE IpoOU M JpoOU B BUJAE IPOLICHTOB.
' Tpu ocHOBHBIE 33J]a4W HA IPOIICHTHI, PEUICHNE 33/1a4 U3 PEaIbHON MPAKTUKU
. [IpuMeHeHHe TNPHU3HAKOB JEIMMOCTH, pPAa3JIOKEHHE Ha  MHOXKHUTEIN
' HaTypaJbHbIX YHCE
16 PeanbHple  3aBUCMMOCTH, B TOM 4YHciae InpsAMas U oOpaTHas
' POTOPIUOHATILHOCTH
2 Anrebpanyeckue BbIpaXeHUs
21 [TepemenHbIe, YMCIOBOE 3HAUEHHE BBIPAKEHUS C MepeMeHHOU. JlomycTrMble
' 3HAYEHUs TIEPEMEHHBIX
29 [IpencraBieHne 3aBHCHMOCTH MEXIy BEIUYMHAMH B BUAEC (OPMYIIHL.
' Beruucnenus no gpopmynam
23 [TpeoOpa3oBanue  OYKBEHHBIX  BBIPDOKEHHH, TOXIECTBEHHO  DPAaBHBIC
' BBIPKEHUS
2.4 CBolicTBa CTENEHU C HATYpaJIbHBIM ITOKa3aTeIeM
95 OpHounensl 1 MHOTOwWIeHbl. CternieHs MHOrowieHa. CioXeHne, BRIYUTAaHUE,
' YMHO>K€HHUE MHOTOYICHOB
26 @opMyITBI COKPAIEHHOTO YMHOKEHHS: KBapaT CyMMBI M KBaJpaT Pa3HOCTH.
' dopmyna pazHOCTH KBaApaToB. Pa3nokeHne MHOTOWIEHOB Ha MHOXKHUTEIH
3 VYpaBHeHUS
a1 VYpaBHeHUe, KOpEHb YypaBHEHHUs, IpaBWia NpeoOpa3oBaHHs YypaBHEHUS,
' PaBHOCWJIBHOCTb YPaBHEHUU
3.2 JluneitHoe ypaBHEHHE C OJHOM MEepeMEHHOW, YMCIO0 KOpHEH JHMHEWHOTO




ypaBHEHUS, PEUICHNE TUHEUHBIX YpaBHCHUH

CocraBneHnue ypaBHeHI/Iﬁ 10 YCJIOBHUIO 3aJa4H. Pemenne TekCTOBBIX 3aJ1a4d C

33 IMOMOLIBIO YPABHEHHI
3.4 JluneliHOE ypaBHEHUE C JBYMs IEPEMEHHBIMH U €T0 rpaduk
Cucrema JByX JMHEMHBIX ypaBHEHUH C JBYyMsl IN€peMEHHbIMHU. Pemienue
3.5 CHCTEM ypaBHEHHUH CrOcOOOM IMOJCTaHOBKHU. IIpumepsl pemeHus: TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunate! u rpaduku. OyHkunun
4.1 Koopaunara ToYky Ha IPsIMOMA
4 YucnoBsle NPOMEXYTKU. PaccTosiHue Mexay ABYyMsI TOYKaMM KOOPAMHATHOM
' IPSAMOM
43 [TpsimoyronbHast cuctema koopauHar, ocu Ox u Oy. AGcrucca U opanHaTa
' TOYKHM Ha KOOPJUHATHOM IUIOCKOCTH
A4 [Tpumepsl rpadukoB, 3aiaHHBIX (GopMmynamMu. UTeHue rpadukoB peaabHbIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynxuun. ['padux Gpynkiun. CoiicTBa HyHKIMNA
4.6 Jluneitnas pynkuus, e€ rpadguk. 'paduk dyHkmm y = ||
47 I'papuueckoe pemieHue JIMHEHHBIX YpaBHEHUH M CHCTEM JIMHEHHBIX
' YpaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHUS
1 Yucna ¥ BBIYUCIICHUS
11 KBanpatnsiii kopenb u3 uyucna. IloHstue 00 HppalMOHAIBHOM YHCIIE.
' JlecaTUUHBIE TPUOJINKEHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apudMeTHUeCKUX KBaJIpaTHBIX KOPHEH W HMX NPUMEHEHUE K
1.2 Mpeo0pa30BaHUIO YUCIOBBIX BBIPAXXEHHUIN U BHIYHUCICHUSIM. JefCTBUTEIbHbBIE
qucia
1.3 Crenens ¢ nensIM MokasareneM u e€ cBoiictsa. CTaHgapTHas 3alluch Yucia
2 Anrebpanueckue BbIpaXeHUs
2.1 KBanpaTHslil TpEéXuiieH, pa3aoKEHUE KBaPAaTHOTO TPEXUIEHA HA MHOKUTEIN
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOWCTBO anredpanyeckon Apoou




2.3 CrnoxxeHue, BRIYMTaHUE, YMHOXKEHHUE, JCIICHHE allreOpandecKux apooei
24 PanmionansHbIE BRIp@KEHUS U UX TIPEOOpa3oBaHue
3 VYpaBHEeHUs U HEPABEHCTBA
31 KBanpatHoe ypaBHenue, ¢Qopmyna KOpHEH KBaJpaTHOrO YypaBHEHHS.
' Teopema Buera
3.2 Pemenue ypaBHeHM, CBOOAIIMXCA K TMHEWHBIM U KBAIPATHBIM
3.3 [Ipocreiimme 1poOHO-palIMOHATILHBIC YPABHEHUS
I'padmueckas uHTEepnpeTanusi ypaBHEHHI C ABYMSI IEPEMEHHBIMU U CHUCTEM
3.4 JIMHEWHBIX YPaBHEHUH C JABYMs IlepeMeHHbIMU. [IpumMepsl pemienus cucrem
HEJIMHEWHBIX YPaBHEHUH C IByMS IEPEMEHHBIMU
3.5 Pemiennie TeKCTOBBIX 33724 anredpandeckum crnocooom
3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0/1HOM TTepeMEHHOM
3.8 PaBHOCHIIBHOCTH HEPaBEHCTB
3.9 JInneliHbIe HEPABEHCTBA C OJJHOM IIEPEMEHHOU
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIUU
41 [lonsatne ¢ynkuun. OOnacTe ONpeAeNeHUSs W MHOXKECTBO 3HAYCHHN
' ¢ynkuuu. CrnocoOsl 3ajaHus QyHKIUN
4.2 I'padpux ¢pynkuuu. UreHne cBOMCTB GyHKINU MO €€ rpaduKy
4.3 [Ipumeps! rpadukoB GyHKIHM, OTpaXKaroUX pealbHble IPOLECCH
44 OyHKIIUN, ONMUCHIBAIONIME TPSAMYI0 M OOpaTHYI IPOMOPLIHOHATBHEIC
' 3aBUCUMOCTH, UX I'pauKu
45 Oyukuuu y =Xx2, y = X?
4.6 Oyukuuu Y = [x, y = |x|
4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM ypaBHEHUIH
9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Yucna ¥ BIYUCICHUS
11 ParonanbHple uMca, MppalMOHAIbHbIE YHCIIA, KOHEYHblE U OECKOHEUHbIE
' JIECSITUYIHBIE TPOOH




MHO0XECTBO HGfICTBHTGJ’IBHHX YHUCECII, I[GﬁCTBI/ITGJ'II)HI:IG YHpcia Kak 0€CKOHEUHBIE

JACCATHYHBIC I[pO6I/I. Bzaumuo OAHO3HAYHOC COOTBCTCTBUC MCKAY MHOKCCTBOM

L2 JICHCTBUTEIIbHBIX YHCET U KOOPAUHATHOM NpsAMOil. CpaBHEHHE AEMCTBUTENBHBIX
qucen
13 Apudmernueckue IeHCTBHS ¢ ACHCTBUTEIBHBIMHI YHCIAMH
W3mepenusi, npubImKkeHus, oleHKd. PasMepbl 00BEKTOB OKPYXKAIOIIETO MHUPA,
14 JUINTEJIBHOCTh IPOLECCOB B OKpyxkawmeMm wmupe. [IpubnmxénHoe 3HaueHue
' BEJIMUMHBI, TOYHOCTh NpuOmmkeHus. Oxkpyrienue uucen. IIpukuaka u orneHka
pe3yJIbTaTOB BHIYHUCICHUIN
2 VYpaBHEHMs U HEpAaBEHCTBA
2.1 YpaBHEHHUsI C OHON TEpEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUH, CBOAAIIMXCA K JIMHEUHBIM
2.3 KBagparnoe ypaBHeHue. Penienue ypaBHEHNH, CBOIAIIUXCS K KBaJAPAaTHBIM
04 bukBanpatHoe ypaBHeHHe. IIpuMepbl pelIeHHs YpaBHEHHM TpPETbed H
' 4eTBEPTOM CcTeneHel pa3IoKEeHUEM Ha MHOKUTEIH
2.5 Pemenne npo6GHO-paliMOHANBHBIX YpaBHEHUN
2.6 Cucremsl ypaBHeHU
2.7 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMHU H €0 Tpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHMM C IBYMs IEPEMEHHBIMU
20 Pemenne cucreMm IByX ypaBHEHMi, OJHO M3 KOTOPBIX JIMHEWHOE, a JApyroe —
' BTOPOM CTEIIEHH
2.10 I'paduueckas MHTEpIIpETALMs] CUCTEMbI YPaBHEHHH € IByMsI IEpEeMEHHBIMU
2.11 Penienne TekcTOBBIX 3a/1a4 aJireOpanyeckiuM cnocodom
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHeHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
2.14 Pemenue cucrem TMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOMN
2.15 KBanpaTHbie HEpaBeHCTBa
216 I'padmyeckass uHTEprpeTanysi HEPAaBEHCTB U CHUCTEM HEPABEHCTB C JBYMs
' NIEPEMEHHBIMU
3 OyHKIIH
31 KBagpatnunas ¢yakuus, e€ rpaduk u cBoiicTBa. [lapabosa, KOOpAMHATHI
' BEPIINHBI 1apadoibl, OCb CHMMETPUU MapadoIbl
3.2 I'paduku pynxmii y=kx, y=kx+b 1 ux coiicra




3.3 I'paduku pyrximit y=K/X, y = X’ 1 ux cBOWCTBa

3.4 I'paduku hyHKIMI , 1 UX CBOMCTBA
4 YucnoBble OCIEN0BATENBHOCTH

1 Onpeznenenue U cnocoObl 3aJaHUs YUCIOBBIX IOCIENOBaTeNIbHOCTEH. 3aaHue
' MOCIIE0BATEIFHOCTH PEKYPPEHTHOM (hopmyItoit U popmymoii N-To daeHa

49 Apudmernueckass mnporpeccus. Dopmynsl N-ro  wieHa apupMeTHUECKOM
' IIPOrPECCUH, CyMMBI IIEPBBIX N WICHOB

43 I'eomerpuueckass mnporpeccuss. Popmynabl N-ro0  WIEHa T'€OMETPUYECKON
' IIPOrPECCUH, CyMMBI IIEPBBIX N WICHOB

W N3o0pakeHre dWiIEHOB apu(METHUYECKOM ¢ TEeOMETPHUYECKOW TMPOrpecCcHid
' TOYKaMU Ha KOOPJAMHATHOM IIJIOCKOCTH. JIMHENWHBIN U 3KCIIOHEHIMAIBHBIN POCT

4.5 Crno’xHbI€ MPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpeOoOBaHMS

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

YMeHue onepupoBaTh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omnepaly HaJl MHOXXECTBAMU, YMEHHUE OIEepUPOBATh MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, TPUMEHATh UX MPU PELICHUU
3aja4; YMEHHE UCIOJIb30BaTh rpaduyeckoe mpeacTaBieHHe MHOXKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHUM, MPH PELICHUH 3a/1a4

U3 APYrux y4yeOHBIX MPEIMETOB

YMeHHe onepupoBaTh MOHATUAMM: OIPENEIICHUE, aKCHOMa, TEOpEMa,
JIOKa3aTeJIbCTBO; YMEHHUE pPAaclo3HAaBaTb HCTHUHHBIE U JIOXKHbIE
BBICKA3bIBAaHUSA, IPUBOJIUTH INPUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHH I

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, NMPOCTOE U
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJIbHBIX YHCEJI, IIPU3HAKU
JeTUMOCTH, L€JI0€ YHUCIIO, MOJAYJb 4YHCIA, OOBIKHOBEHHas IpoOb U
NecsiTUYHas Opo0b, CTaHIAPTHBINA BUJ YMCIIA, pPallMOHAIBHOE YHCIIO,
UppalMoHAIbHOE YHCIO, apuU(pMETHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YHMCIaMH, CpaBHUBAaTh U
yIOpSAOYMBAaTh YHCIA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHON
NpPSIMOW, OKpYIJISATh YHCIA; yYMEHHE JeJaThb MHNPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHU I

YMeHue onepupoBaTh MOHATHSAMM: CTENEHb C LENBIM I10Ka3aTeleM,
apupMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npo0Ob, TOXIAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTENneHU
Oosbllle €AMHUIBI; YMEHHME BBINOMHATH PAcUy€Thl MO (QopMylam,
npeoOpa3oBaHus ILENbIX, APOOHO-PAallMOHANBHBIX BBIPAKEHUH U
BBIPAKEHUI C KOPHSIMH, PA3I0KEHHE MHOIOYJIEHAa Ha MHOXKUTENH, B
TOM 4HCJI€ C UCHOJb30BaHHWEM (OpPMYJ pa3HOCTH KBaJpaTOB U

KBaJpaTa CyYMMBI U pa3HOCTHU

YMmenue ONCprUpOBaATh NOHATUAMU: YHUCIIOBOC PABCHCTBO, YPABHCHUC C

OJIHOM TEepEeMEeHHOH, YHCIOBOE€ HEPaBEHCTBO, HEPABEHCTBO C




IIEPEMEHHOM; YMEHUE peulaTh JUHEHHbIE U KBAJApPATHBIC YpaBHEHUS,
JIpOOHO-pallMOHATILHBIE YPaBHEHUSI C OJHOW IMEPEMEHHOM, CHUCTEMBI
JBYX JIMHEHHBIX ypaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
[IEPEMEHHOM, B TOM YHUCJE MPU PELIECHUHN 33134 U3 JIPYrux MpeaMeTOB
U TPAKTUYECKUX 3a7a4; YMEHUE HCIOJIb30BaTh KOOPAWHATHYIO
NpSMYI0O ¥ KOOPJIMHATHYIO IJIOCKOCTh JUISI M300pa)KeHHsI pelIeHUi

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKUUS, rpaduK GyHKIHUU, HYIU
byHKIIH, IPOMEXYTKH 3HAKOIOCTOSHCTBA, IPOMEXKYTKH
BO3pacTaHusi, yOBbIBaHWS, HAWOOJbIIEE W HAUMEHbIIEEC 3HAYCHUS
byHKIHN; yMeHHe OIIEPUPOBATH HOHATHSAMHU: npsmast
MPONOPIMOHAIBHOCTD, JTMHEWHAs (YHKIUS, KBaJApaTudHas ()yHKIHS,
oOpaTHasi TPOMOPIHMOHAIBHOCT, Mapabosia, rumnepOoia; yMeHHUe
CTpouTh Tpaduku QYHKIUN, UCTIOTB30BATh TPAQUKH JIJISl ONIPEICTICHIS
CBOMCTB IIPOIIECCOB M 3aBUCHMOCTEH, JJISl pelleHHs 3a1ad U3 APYTuX
y4eOHBIX TIPEJIMETOB U pealbHOW JKM3HMU; YMEHHE BBIPAXXaTh

(1)OpMy.]'IaMI/I 3aBUCUMOCTHU MCXKY BCIIMNUNHAMU

Ymenue OIIepUPOBAThH HOHATUSMHU: [10CJIeI0BATENbHOCTb,
apudmernyeckass U TE€OMETpUYEcKass  IMPOTPEecCUr;  yMEHHUe
UCIOJIb30BaTh CBOMCTBA MOCJIENOBATENbHOCTEH, (HOPMYJIBI CyMMBI U
o0IIero 4jaeHa MpH pelIeHUM 3a/ad, B TOM 4YHCIE 3a1a4 U3 JPYTUx

y‘Ie6HHX npeaAMETOB U peaﬂbHOﬁ KHU3HU

YMeHue pemars 3a7aud pa3HbIX TUMOB (B TOM YHCIE Ha MPOIEHTHI,
JOJIW U 4YacTH, JBWXKEHHUE, paldoTy, IIEHy TOBapOB U CTOMMOCTh
MOKYIIOK W yCIIYT, HAJIOTH, 3aJ1a4¥ U3 00JIACTU YIPABJICHUS IMYHBIMHU U
ceMeHbIMM  (UHAHCAMH); YMEHHE  COCTaBIIATh  BBIPAXKCHHUS,
YpaBHEHUs, HEPABEHCTBA W CHUCTEMBl [0 YCJIOBHUIO  3aJ1ayH,
WCCIIEeIOBaTh MOJIYYEHHOE PEIlIeHUE W OLEHUBAThH MPaBIONOJA00HOCTh

MMOJIYUYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBarh NOHATUAMU: GUTYpa, TOUKA, OTPE3OK, MpsMas,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYrOJIbHUK, paBHOOEAPEHHBIH
U PAaBHOCTOPOHHUHN TPEYTrOJbHUKH, MPSAMOYTOJIbHBIA TPEYrOJbHUK,
Me/raHa, OUCCeKTpUca M BBICOTa TPEYroOJbHMKA, YETHIPEXYTOJIbHUK,

napajiesorpaMM, pomM0, TNPSIMOYTOJIBHUK, KBaapar, Tparerus;




10

11

12

OKPY’KHOCTb, KpYT, KacaTejlbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3aJaud, B TOM YHCJIE U3 MOBCEIHEBHOM
JKU3HHM, Ha HAXOXKICHUE IeOMETPUYECKUX BEJIIMYMH C MPUMEHEHHEM

M3YyYEHHBIX CBOMCTB GUryp u (hpakToB

YMeHue OomnepupoBaTh IOHATUSAMHU: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapaUIEIbHOCTh M NEPIEHAUKYISAPHOCTh MPSIMBIX,
yrojl MeXAY HpsMbIMU, MEPHEHIUKYJAp, HAKIOHHAs, IPOEKLUs,
nonobue ¢puryp, NoJoOHbBIE TPEYTrOJIbHUKH, CAMMETPHUSI OTHOCUTEIBHO
TOYKM U NPSAMOH; yMEHHE paclo3HaBaThb PAaBEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, napamieabHOCTh U MEPIEHIUKYISIPHOCTh MPSMBIX B

OKpY’KaloIlleM MUpe

YMeHue onepupoBaTh IMOHATUAMM: JUIMHA, PpAacCTOSHUE, YIoj
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEYroJbHMKA), IUIOIIA[b;
YMEHHE OLIEHUBATh pa3Mephl MPEAMETOB U OOBEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHE HIpUMEHATh (OopMyabl TNepuUMeTpa U IJIOUIaIU
MHOTOYTOJIFHUKOB, JJIUHBI OKPY)KHOCTH M IUIOIIAAW Kpyra, o0bema
IPSIMOYTOJIBHOTO IAapaJUICIENUIE1a; YMEHUE INPUMEHATh MPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CyMME YIJVIOB TPEYTOJbHUKA,
teopeMy Iludaropa, TpUroHOMeTpUYECKHE COOTHOLIEHUS  JUIs

BBIYMCIICHHS JUIMH, PACCTOSIHUM, ITOIIaAeH

YMenue wuzo0paxarb IUIOCKHE (UIypel ¥ UX KOMOMHAIIWU,
IPOCTPAHCTBEHHbIE (UTYpbl OT PYKH, C TOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CpEACTB 10 TEKCTOBOMY HWJIU

CHUMBOJIbHOMY OIIMCAHUTO

13

VYMmenue OIICpHUPOBATH IHOHATHUAMMN: MpsAMOYTOJIbHAA cucrema
KOOPAWHAT, KOOPAWHATHI TOYKH, BCKTOD, CymMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC ITPOMU3BCACHUC BEKTOPOB;
YMCHHEC HCIOJIb30BATH BCKTOPbBI U KOOPAWHATHI IJId MPEACTABJICHUA
JaHHBIX W PEIICHHA 3aJad4, B TOM YHCIIC H3 JPYIrux y‘-Ie6HBIX

npeaMETOB U pCaHBHOﬁ KHU3HHU

14

YMeHue omnepupoBaTh IMOHATHUSMH: CTOJOHMKOBBIE M KPYTrOBBIE
auarpamMmbl,  TaOJIMIBL, cpeqHee  apudMeTHYecKoe, Me/auaHa,
HauOoJblllee M HAaUMEHbIIee 3HAYECHHUs, pa3Max YHUCIOBOrO Habopa;
yMEHHE  U3BJIEKaTh, HMHTEPIPETUPOBaTH M  MPeoOpa3OBHIBATH

I/IH(pOpMaI_[I/IIO, MNpEACTAaBJICHHYO B Ta6n1/1uax U Ha JAuarpaMmax,




OTPaKAIONIYIO CBOWCTBA M XApPaKTEPUCTHKH PEATBHBIX MPOIECCOB U
SIBJICHI/II\/'I; YMCHUC pacrio3HaBaThb N3MCHYUBBIC BCIIMYNHBI B

OKpY’KaroIlleM MUpe

15

YMeHue omnepupoBaTh TMOHATHAMH: CIYYalHBIA OMBIT (CIydalHBIN
HKCHEPUMEHT), JJEMEHTapHOE COOBITHE (3JIEMEHTAPHBIM HCXOJ)
CIIy4aiflHOTO OIbITa, CIIy4alHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHUE HaXOJUTh BEPOSTHOCTH CIIyYailHBIX COOBITHH B ONBITaxX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAapHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJa4d METOJIOM OpPTraHM30BAaHHOTO Imepedopa M € HCIOJIb30BAaHHEM
MpaBWjia YMHOXKEHHUS; YMEHHE OIICHMBATh BEPOATHOCTH peaIbHBIX
COOBITUH M SIBJICHUH, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHMM 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 MOIXOISIIMKA W3YUYEHHBIM METON AJIs pPeUIeHHs
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTeMaTUKH B
HUCKYCCTBE, OIMCHIBATh OTJEIbHBIC  BBIJAIOIIMECS  PE3YJIbTATHI,
MOJIyYEHHBbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, MPUBOIAUTH
MIPUMEPBl MATEMATUYECKUX OTKPBITUH M UX aBTOPOB B OTECYECTBEHHOM

U BCEMUPHOH UCTOPHUH




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

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1 Yucna v BBIYKCICHUS

11 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEeI

19 OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTHI, OECKOHEUHbIE
- nepUOANYECKHEe JPooH

13 PanmonaneHpie  uncna. Apudmernyeckue omepanuud ¢ parroOHATbHBIMU
- YUCIaMHU

14 HelictButenpHble uncna. ApudmeTHUecKue ornepanud ¢ JACUCTBUTEIbHBIMU
. YUCIIAMU

15 [IpubnmkEéHHbIE BBIUMCICHUS, TPABHJIAa OKPYIJICHUs, TPHUKUIKA U OIEHKa
. pe3ynbTaTa BEIUUCICHUN

2 AnreOpanyecKue BhIPaKCHUS

2.1 bykBeHHbIE BbIpakeHUA (BBIPAKECHHSI C IEPEMEHHBIMH )

99 Crenenb ¢ uenbiM mokaszatesieM. CTeneHb C PalMOHAIBHBIM ITOKA3aTEJIEM.
- CBoiicTBa cTENEHU

2.3 MHorousIeHBI

24 Anrebpanueckast 1poOb

)t Apudmernueckuit KOpEHb HaTypaabHON CTEIIECHH. HenictBus c
. apuQMeTHIECKUMHU KOPHSIMH HAaTypalbHON CTETIEHH

3 YpaBHEHHUs 1 HEpABEHCTBA

31 ensie u npoOHO-paroHabHBIE ypaBHeHHS. CHCTEMBI W COBOKYITHOCTH
. yYpaBHEHUHU

39 ensie u apoOHO-panMoHaNbHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYITHOCTH
- HEPaBEHCTB

3.3 Penrenne TekCTOBBIX 3a4a4

4 YucioBbie NOCIE0BATENBHOCTH

4.1 ITocnenoBaTeNbHOCTH, CITOCOOBI 3aJaHMs ITOCIIENOBATEIFHOCTEN

42 Apudmerndeckass W rTeoMeTpuueckas mporpeccuu. dopmyna  CIOKHBIX

IIPOLICHTOB




DyHKIMHU

Oyukus, cnocodbl 3amanus ¢GyHkuu. ['paduk  PyHkmum. OO6nacTh

OTIpeNieNIeHUs] U MHOXKeCTBO 3HaueHuil ¢ynkumuu. Hynu dynxmun. [IpomexyTkn

5.1. 3HAKOIOCTOAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (QYHKUMU. MakcuMymsl U
MUHUMYMbl (yHKIMM. HanOonbiee M HauMeHbllee 3HaueHUEe (QYHKIMM Ha
POMEXKYTKE

6 KoopauHaTsl Ha IpsAMOi U IJIOCKOCTH

6.1 KoopaunaThas npsmas

6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH

7 I'eomerpus

7.1 I'eomerprueckue Gpurypsl 1 UX cBOiCTBa

7.2 TpeyronbHUK

7.3 MHOroyrojabHIUKH

7.4 OKpy’>XKHOCTb U KpYyT

7.5 M3mepeHue reoMeTpu4eckux BEJIMYUH

7.6 BekTopsl Ha IIOCKOCTH

8 BeposiITHOCTB ¥ cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTHUKA

8.2 BepositHOCTB

8.3 KombunaTtopuka

8.4 MHoxecTBa

8.5 ['padbr




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

1.

Marematuka. AnreOpa: 7-# kiacc: 0a3oBblii ypoBeHb: yueOHuk / FO.H.
MakapsiueB, H.I'. Munatok, K.M1. Hemkos, C.b. CyBoposa; nox pen. C.A.
Tensaxosckoro. — M.: IIpocsemienue, 2024.

Marematuka. AnreOpa: 8-if kimacc: 0a3oBbIi ypoBeHb: yueOHWK / FO.H.
MakapsiueB, H.I'. Munatok, K.M. Hemikos, C.b. CyBoposa; nox pen. C.A.
TensikoBckoro. — M.: IIpocsemienue, 2024.

Marematuka. Anrebpa: 9-if kiacc: 0a3oBblii ypoBeHb: yueOHuk / FO.H.
MakapsiueB, H.I'. Munatok, K.M1. Hemkos, C.b. CyBoposa; nox pen. C.A.
TensikoBckoro. — M.: IIpoceemienune, 2024.

Marematuka. AnreOpa: 7-if kiacc: 0a30BbI YpPOBEHb: JIUJAKTHUUYECKHE
Marepuansl: yuyeOHoe mnocobue / JL.M. 3BaBuu, JI.B. Ky3snenona, C.b.
Cysoposa. — M.: IIpocsemenue, 2024.

Marematuka. AnreOpa: 8-i kiacc: 0a30BbI YpPOBEHb: JUJAKTHYECKHE
Marepuainibl: yueOnoe mnocobue / B.M. XKoxos, FO.H. MakapsiueB, H.I'.
Munnrok u 11ip. — M.: [Ipocsenienue, 2024.

Marematuka. AnredOpa: 9-ii kmacc: 0a30BbI YpPOBEHb: JIUJAKTHUUYECKHE
matepuanbl: yueoHoe nocodbue / KO.H. MakaperiueB, H.I. Munmiok, JI.b.
Kpaitnesa. — M.: [Ipocsemenue, 2024.

Maremartuka. AnreOpa: 7-ii kimacc: 0a30BbI YpPOBEHb: KOHTPOJIbHBIE U
caMocTosiTeNibHbIe paboThl: yueOHoe mocobue / JI.b. KpaitneBa. — M.:
[Ipocsemenue, 2023.

Marematuka. Anrebpa: 8- kjacc: 0a30BBI YPOBEHb: KOHTPOJIBHBIC WU
camocTosTeNbHble paboThl: yueOHoe mocobue / JI.b. KpaitneBa. — M.:
[Ipoceemenune, 2023.

Marematuka. Anredpa: 9-ii kimacc: 0a30BbI YpOBEHb: KOHTPOJIbHBIE U
caMocTosiTeNIbHbIe paboThl: yueOHoe mocobue / JI.b. KpaitneBa. — M.:
[Ipocsewmenue, 2023.

METOINYECKHUE MATEPHUAJIBI I YYUTEJIA

1.

Marematuka. Anrebpa: 7-9-e kiaccel: 0a30BBI YPOBEHBb: METOIUYECKOE
nocobue K npeaMeTHoi muHun yueoHukoB no anreope KO.H. Makapeiuesa,
H.T'. Mungrok, K.W. Hemkosa u ap. — M.: [Ipocsemenue, 2023.

Marematuka. Ypoku aireOpbl: 7-i kiacc: 0a30BbIA YypOBEHB: y4eOHOE



nocob6ue / JI.b. KpaiineBa. — M.: Ilpocsemienue, 2024.
MaremaTtuka. Ypoku ainreOpnl: 8- kiacc: 0a30BbIA YpOBEHBb: y4eOHOE
nocobue / JI.b. Kpaiinera. — M.: IIpoceenienue, 2024.
Marematuka. Ypoku anreOpnl: 9-ii kimacc: 0a30BbId YpPOBEHB: y4eOHOE
nocobue / JI.b. Kpaiinera. — M.: IIpoceenienue, 2024.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

arwn

30P: ®I'C «Mos Illkona». bubnuoreka 1muppoBoro oo6pa3oBaTeILHOTO
KoHTeHTa. https://myschool.edu.ru/.

DO0P: «Anreopa. 7 kimacey». OO0 «SKmacey. https://www.yaklass.ru/

DO0P: «Anreopa. 8 kimacey». OO0 «SKmacey. https://www.yaklass.ru/

DO0P: «Anreopa. 9 kinacey. OO0 «SKmacey. https://www.yaklass.ru/
TectoBble ynpaxkHeHuss mo anredpe s 7 kiacca. OO0 «Yuu.py».
https://uchi.ru/

TectoBbie ynpaxuenus mo anrebpe it 8 kiacca. OO0 «Yuu.pyy.
https://uchi.ru/

TectoBbie ynpaxksHeHuss mo anredpe mns 9 kmacca. OO0 «Yuu.py».
https://uchi.ru/
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