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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sABIsSETCS OJHUM U3 OMNOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHA 00ECIIEYMBACT U3yUCHHUE JIPYTUX AUCITUIUIMH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHHUTAPHOTO IMKIOB, €€ OCBOEGHHWE HEOOXOAMMO IS
POAODKEHUs 00pa30BaHus U B TIOBCETHEBHOM XU3HU. PazButre y oOydaromumxcs
HAyYHBIX TPEJCTABICHUN O TMPOUCXOKIACHUN W CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocooe OTpaKeHUs MaTeMaTHIECKON HAyKOH SIBIIGHUI W TIPOIIECCOB B
npupojge M OoOIIeCTBE, POJIM MATEeMAaTHYEeCKOTO MOJIETUPOBAHUS B HAYYHOM
MO3HAHWUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MHPOBO33PCHHS
¥ Ka4eCTB MBIIIICHUS, HEOOXOMUMBIX JIJISl QIalTallik B COBPEMEHHOM ITM(POBOM
obmiectBe. M3ydyenme anreOpbl oOecreyrMBaeT pa3BUTHE YMEHUS HaONIOAATh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTHU, TpPeOyeT KPUTHUUYHOCTH MBILIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JCHCTBUS W BBIBO/IBI,
dbopmynupoBath yrBepxkaAcHUSI. OCBOCHUE Kypca alreOpbl 00ecreynBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYalolUXCs: OHHM HCHOJB3YIOT JIEyKTUBHBIE U
UHAYKTUBHBIE pacCyXACHHs, 0000IIeHne U KOHKPETU3allnio, abcTparupoBaHue u
anajorutro. OOyueHue  anreOpe  MpearnosiaraeT  3HAYUTEIbHBIH  O00BEM
CaMOCTOATEJIBHON JESITENIBHOCTH O00YyYalolUXCs, IO3TOMY CaMOCTOSATEIbHOE
pENICHHE 3a/1a4 SBIACTCS peanu3anue e TeIbHOCTHOTO MTPUHITUIA O0yYCHHUS.

B cTpykType nporpammsl yueOHOT0 Kypca «Anredpay i1t OCHOBHOTO OOIIET0o
o0pa30BaHUs OCHOBHOE MECTO 3aHMMAIOT COJAEPKATEIbHO-METONYECKUE JIMHHUM:
«Uucnma w BBIUKCICHUSN», «ANTEOpandecKue BBIPAKCHUS», «YPaBHECHUS W
HepaBeHCTBa», «Dynkmum». Kaxmas w3 3THUX coaepKaTeIbHO-METOIUYECKUX
JMHUMN pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3YUYEHUsSI Kypca, B3aUMOJICUCTBYS C
JIPYTUMHU €ro JUHUSAMU. B xome wu3ydeHHs yd4eOHOro Kypca OOyYaroIIuMMCs
MPUXOIAUTCS JIOTHYECKH PaCCyKIaTh, MUCIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBsI3W ¢ 9TUM B TporpamMmy y4eOHOTO Kypca «Ajredpa» BKIIOUYEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, MPEJCTABICHHbIE BO BCEX OCHOBHBIX pa3zJienax
MaTeMaTH4YECKOro o0pa3oBaHUsl U CHOCOOCTBYIOIIUE OBIAJCHUIO O0YyYaIOIIUMUCS
OCHOB  YHUBEPCAIBHOTO MaTemMaThueckoro s3bika. CoxaepkaTteabHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTrO Kypca «Aunredpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne mnuHMM «YWcna ¥ BBIYMCICHUS» CIYXHT OCHOBOW st
JAJIbHEHIIeT0 U3Y4YEHHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYarOIIMXCS
JIOTUYECKOTO MBIIUICHUS, POPMUPOBAHUIO YMEHHUSI MTOJIH30BATHCS AJITOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl TOBCETHEBHOM
KU3HU. Pa3zBuTHE MOHATUS O YMCJIE HA YPOBHE OCHOBHOrO 00Iero oOpa3oBaHMS
CBS3aHO C pAlMOHAIBHBIMH M HUPPAMOHATBHBIMA YHCIAMHU, (HOPMHUPOBAHHEM



MPEACTABICHUN O JEHCTBUTEIHHOM YKCIIE. 3aBEPILIEHHE OCBOECHUS YUCIOBOU JTUHUU
OTHECEHO K CpeAHeMy 00111eMy 00pa30BaHHUIO.

Conepxanue IByX aire0pandeckux JUHUM — « AnreOpandecKkue BhIpaKeHUsD)
U «YpaBHEHHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMHUPOBAHHUIO Y OOYHAOIIMXCS
MaTEMaTUYECKOIo amnrmapara, HeoOXOJMMOIro Ui pEeuIeHUs 3ajad MaTeMaTHKH,
CMEXKHBIX IPEIMETOB U TPAKTHUKO-OPUEHTUPOBAHHBIX 33a/1a4. Ha ypoBHE OCHOBHOTO
oOuiero oOpa3zoBaHus y4eOHbIH MaTepHuall TPYNIUPYETCS BOKPYT PallMOHAIbHBIX
BBIpOKEHUI. Anredpa JEMOHCTPUPYET 3HAUEHUE MaTeMaTHUKU Kak s3bIKa Ui
IIOCTPOEHUSI MATEMATHYECKUX MOJENEH, ONUCaHHUA MPOLECCOB U  SBJICHHM
peanbHOro Mupa. B 3anaun oOyueHus aareOpe BXOAIT TaKkxKe JajdbHEeHIee pa3BUTHe
QITOPUTMHUYECKOTO MBIIUICHHSI, HEOOXOJUMOT0, B YACTHOCTH, JIJI1 OCBOEHUS Kypca
MH()OPMATUKKA, M  OBJAJICHHE HAaBBIKAMU  JIEAYKTUBHBIX  PACCYKICHUMU.
[IpeoOpa3zoBanne CUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaX)EHUS,
CIIOCOOHOCTEM K MaTEMaTUYECKOMY TBOPYECTBY.

Copepxanve pyHKIMOHAIBHO-TpauecKol JIMHUK HAIlEJIEHO Ha TOJy4YeHHe
OOy4YaroIIMMUCS 3HAHUN O (PYHKUMSIX KaK Ba)KHEWIIEH MaTEeMaTUYECKON MOJENH
JUISL OTIMCAHUS ¥ UCCIIeI0BaHUS pa3HOOOPa3HBIX MPOLIECCOB U SBJICHUI B IPUPOJIE U
obmrectBe. M3yueHue maTepuana cnocoOCTBYET pa3BUTHIO y O0YHAIOIINXCS YMEHUS
UCIIOJIb30BaTh pa3JIMYHbIE BBIPAZUTENbHBIE CPEJICTBA S3bIKA MATEMaTUKH —
CIIOBECHBIE, CUMBOJMYECKHE, Tpaduyueckue, BHOCHT BKJIaJ B (OpMUPOBAHME
MPEACTABICHUMN O POJIM MATEMATHUKHU B PA3BUTUU LIUBUIN3ALNU U KYJIbTYPBHI.

CornacHo yueOHOMY IIaHy B 7-9 Kiaccax u3y4aeTcss ydeOHBI Kypc
«Anredpa», KOTOPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3Jieibl COACPKAHUSA:
«Uncna u BBIUKCICHUS», «ANreOpandyeckue BbIpAXKEHUS», «YpaBHEHUA H
HEepaBeHCTBa», «DyHKIUNY.

Ha uzyuenue yue6Horo kypca «Anredpa» orBoaurca 306 yacos: B 7 kitacce —
102 gaca (3 gaca B Hefiento), B 8 kinacce — 102 yaca (3 yaca B Hezento), B 9 kjiacce —
102 yaca (3 yaca B HEZIEJIIO).



COIAEPKXAHUE OBYUYEHUA
7 KUIIACC

Yucji1a ¥ BBIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEeX0] OT OAHOW (hopMbl 3amucu
npobeit k apyrou. IloHATHEe palMOHAJIBLHOTO YHCIA, 3alKCh, CpPaBHCHUE,
yHOpSAOYMBAHUE  PALMOHAIBHBIX uucen. Apudmerndeckue JeHCTBUS €
palMOHAJbHBIMU YKCIIaMH. PeleHne 3amad u3 peasbHON NMPAKTUKU HA 4YacTH, Ha
JpoOu.

Crenenb ¢ HaTypalbHBIM [IOKa3aTeJeM: OIpejaesieHue, mnpeoOpa3zoBaHue
BBIPQKEHUI Ha OCHOBE ONPEJIEICHHUS, 3alIUCh OOIBIINX yKcel. [IpoLeHTsl, 3anuch
MIPOLIEHTOB B BUJE JIpoOU U ApoOM B BUJE NMPOLEHTOB. TpH OCHOBHBIE 33Ja4M Ha
IIPOLIEHTHI, PEIICHHE 3a7a4 U3 PEaIbHON IPAKTHUKHU.

IIpuMeHeHne TPU3HAKOB  JCIMMOCTH, PAa3JI0KEHHE HAa  MHOMKUTEIH
HATypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HClIe TpsMas M oOparHas
IIPONOPLIHOHAIBHOCTH.

AJiredpanveckue BbIpaKeHHU s

IlepeMeHHBIE, YUCIOBOE 3HAYECHUE BBIPAKEHUS C IIEPEMEHHON. JlommycTuMbie
3Ha4YEeHUS NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEKy BEIMYNHAMH B BUJE
¢dbopmynbl. Beraucnenus no gopmynam. [IpeoOpa3zoBanne OyKBEHHBIX BBIPAKEHU,
TOXKJECTBEHHO paBHbIE BBIpAKEHUS, MpaBuja MpeoOpa3oBaHUsI CYMM U
IIPOM3BEJICHUH, TpaBUiIa PACKPBITUS CKOOOK M IPUBEIECHUS OJOOHBIX ClIaracéMblX.

CBOIICTBa CTENEHU C HATYPAJIBHBIM OKA3aTENIEM.

OpHouneHsl U MHOrowieHbl. CteneHbs MHOTOWIeHA. ClIOXEHUE, BEIUYUTAHHE,
YMHOXXEHHE MHOI'O4JIEHOB. POPMYJIbI COKPAILIEHHOTO YMHOKEHUA: KBAAPAT CYMMBbI
U KBaapar pasHocTh. Popmyiia pa3HOCTH KBaApaToB. Pa3iioxkeHrne MHOIOYJIEHOB Ha
MHOXHUTEIIN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEHUE, KOpEHb YpaBHEHHS, IpaBWiIa MpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCHJIBHOCTb YPAaBHCHUM.

JluHenHOe ypaBHEHHME C OOHOM MEPEMEHHOM, YHUCIO KOPHEH JIMHEHMHOIO
YpaBHEHUS, PELICHNE JTMHENHBIX ypaBHEeHUH. CocTaBlIeHHE YPaBHEHUM 110 YCIOBUIO
3a7a4u. Pelienue TeKCTOBBIX 3a/1a4 ¢ MOMOILBIO YPaBHEHHM.

JIuneiliHOEe ypaBHEHME C IByMsl IIEpEMEHHBIMU U ero rpaduk. Cucrema AByX
JMHEMHBIX YpPaBHEHUU C JBYMs II€peMEHHbIMHU. PelieHue cucrem ypaBHEHUU
criocobom moAcTaHoBKU. [IpuMeps! penieHus TEKCTOBBIX 3a7a4 C TOMOIIBIO0 CHCTEM
YpaBHEHUM.

DOyHKUMHA



Koopannara Touku Ha npssmoi. UucioBsle MpoMeKyTKU. PaccTosiHue Mexy
JBYMsI TOUKaMU KOOPAMHATHOMN MPSIMOIA.

[IpsimoyrosbHas cuctema koopauHar, ocu Ox u Oy. Abcuucca U opJiUHATA
TOYKHM Ha KOOPJAWHATHOM MiockocTh. [IpumMepsl rpadukoB, 3agaHHbIX (hOPMYJIaMU.
Urenne rpadukoB peasibHbIX 3aBUcUMOCTe. [lonstre hynkuun. ['paduk dyHKINM.
CpoiictBa ¢yukumii. Jluneitnas yukius, e€ rpadux. ['paduk ¢pynkuuu y = |x|.
['paduueckoe penieHre TMHEHHBIX YPAaBHEHUH U CUCTEM JIMHEWHBIX YPaBHEHUH.

8 KIIACC

Yucji1a ¥ BBIYUCTICHUSA

KBagparueiii kopeHb u3 uucna. [loHstue 00 wHppanuoHAIBHOM 4YHUCIHE.
JlecsiTuuHble TPUOIMKEHUST UPPALMOHAIBHBIX uynced. CBONCTBA apu(pMETHIECKUX
KBaJIpaTHBIX KOPHEHN U UX MPUMEHEHHE K IIPE0OPa30BAHUIO YMCIIOBBIX BbIPAXKEHUI
Y BBIYHCIICHUSAM. JIeICTBUTEIBHBIEC YUCIIA.

CrerneHb ¢ LeabIM ITOKa3aTeseM H €€ cBoricTa. CTaHmapTHas 3alKCh YUCa.

AJreOpanvecKkue BhIpaKeHUSAJITe0pandecKue BbIPaKeHU s

KBaapaTHbIil TpEXUIIEH, pa3IoKEHUE KBAPATHOIO TPEXWIEHA HA MHOKHUTEIH.

Anrebpanyeckass 1poOb. OCHOBHOE CBOWCTBO anreOpanyeckoil apoou.
Crnoxenue, BbIUMTAHHE, YMHOXXECHHE, JIeJIeHHE aireOpandeckux Jpooeil.
PanronanbHbIe BhIpaXXEHHS U UX TpeoOpa3oBaHue.

YpaBHEHNs U HEpABEHCTBAY paBHEHHUS M HEPABEHCTBA

KBaapartHoe ypaBHeHue, (hopMysia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUN, CBOIAIIMXCA K JIMHEMHBIM W KBaJAPaTHBIM.
[Tpocreiimne npoOHO-paOHAIbHBIE YPABHEHUS.

I'padmueckas uHTEpIpeTaLsl YPaBHEHUN C ABYMsI IEPEMEHHBIMU U CUCTEM
JUHENHBIX YpPaBHEHUM C JByMs IepeMEHHbIMHU. [IprMepsl pemeHust CUcTeM
HEJIVMHENHBIX YPABHEHU C IBYMS IEPEMEHHBIMM.

Pemienne TekCTOBBIX 3ajau alNreOpandeckum crocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO € OJTHOW MEPEMEHHOM.
PaBHOCWIBHOCTP HEpPaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJIHOW NEPEMEHHOM.
CucreMbl IMHEMHBIX HEPABEHCTB C OJIHOIN NEPEMEHHOM.

OyHKIMNPYHKIMH

[Tonstue pynkuuu. O0IacTh ONpeAeICeHUs U MHOKECTBO 3HAYEHU N (PYHKIUU.
CrnocoObl 3a1anust QyHKIMMA.

I'padpux ¢ynkuuu. YUrenune cBoiicTB ¢yHKuuu no e€ rpaduxy. IIpumeps
rpaukoB (QyHKUUH, OTPAKAIOLIUX PEAJIbHBIE TPOLIECCHI.



OyHKIAK, ONMUCHIBAOINNE TMPSAMYI0 H OOpaTHYI IPOIOPIIHOHAIBHEIC
3aBHCHMOCTH, MX rpaduku. PyHkuun y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pEILICHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

9 KJIACC

Yucii1a ¥ BBIYUCTICHUSA

PanronanbHble 4KClia, UPpALMOHAIbHBIE YHCIIA, KOHEUHbIE U OECKOHEUYHBIE
JecsITUUHbIe ApoOr. MHOXKECTBO NEHCTBUTENBHBIX YUCEI, IEHCTBUTENIbHbIE YHCIIa
Kak OECKOHEYHBbIE JCCATHYHBbIC aApoOHu. B3auMHO O0JHO3HAYHOE COOTBETCTBUE
MEXKYy MHOKECTBOM JEHCTBUTEIIBHBIX YUCEI U KOOPAUHATHOMN IIPSMOM.

CpaBHeHHE [JEHCTBUTENBHBIX 4YHCEN, apuU(PMETHYECKHE JEHCTBUS C
JEACTBUTEIILHBIMU YUCIIAMHU.

Pa3mepbl 0OBEKTOB OKpYXalolero MHpa, JIUTEILHOCTh IIPOILECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubnmxEHHOE 3HaUYCHHUE BEJIMYMHBI, TOYHOCTh NMpUOIMxKeHus. OKpyrieHue
yucell. [Ipuknika u oueHkKa pe3yiabTaToB BEIYMCICHUM.

YpaBHeHUus U HEPABEHCTBA

JInnenHoe ypaBHeHue. PenieHre ypaBHEHUMN, CBOASAIIUXCS K IUHEUHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHUM, CBOIAIINXCA K KBAJIPATHBIM.
bukBanparHoe ypaBHeHue. [IpumMepsl pelienus ypaBHEHUNA TPEThEW U YETBEPTOU
CTEIIEHEN Pa3JIOKEHUEM HAa MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUU. PellleHne TEKCTOBBIX 3ajad
anreOpanyeckuM METOIOM.

VYpaBHEeHHE C ABYMs MEPEMEHHBIMU M ero rpaduk. Pemenue cucrem aByx
JIMHEMHBIX YPABHEHUH C IByMs [IEPEMEHHBIMU. Pelienne cucrem AByX ypaBHEHUM,
OJIHO W3 KOTOpBIX JHMHEWHOe, a JApyroe — BTOpoil cremeHu. ['paduueckas
MHTEPIIPETAlNs CUCTEMBI YPABHEHNUN C IBYMs IEPEMEHHBIMH.

Pemienne TekCTOBBIX 3ajau alNreOpandeckum crocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve nMHENHBIX HEPABEHCTB C OJHOW NHEpeMEeHHOM. Peuienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOMW NepeMeHHOW. KBaaparHble HEpaBEHCTBA.
['padmueckass MHTEpHpeTaluss HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMs
[IEPEMEHHBIMU.

DyHKUNHA

KBagpatuunas ¢ynkuus, e€ rpapuk u cBoiictBa. [lapabona, KoopauHATHI
BEPIIMHBI TapadoJIbl, 0Cb CAMMETPHUH MMAPaOOJIBI.

I'padukn byrkmmit: y =kx, y =kx + b, y =k/x, y =x3, y =Vx, y = x|, 1t ux
CBOMCTBA.



Yuci0BbIe OCIEI0BATEILHOCTH U IIPOrPecCUm

[IoHsiTHE YMCIOBOM IMOCIENI0BATEIBHOCTH. 3aJaHHE I0CJIEI0BATEIbHOCTH
PEKyppEeHTHOH (opMyIoit u GOpMyIIOHi #-TO YiIeHa.

Apudpmernueckass U reomerpuueckas nporpeccund. dopmyinbl n-ro uiueHa
apu(PMETUUECKON U T€OMETPUUYECKON MTPOTPECCHUl, CYMMBI IIEPBBIX # YIEHOB.

N300paxkeHre WIEHOB apU(PMETHUYECKON M TeOMETPUYECKOM MpOorpeccHii
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCHOHECHUUAIBHBIA POCT.
CoXHbIE NPOLIEHTBI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBbI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuyHOCTHBIE pe3yJibTaThl OCBOCHHMsS MpOrpaMMbl Y4yeOHOro Kypca
«Anrebdpa» XapaKkTepU3yIOTC:

1) naTpuoTHYeCKOe BOCIMTAHUE:

IIPOSIBJICHUEM HMHTEpeca K IMPOUUIOMY M HACTOSALIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOUIEHWEM K  JOCTH)KEHHMSM  POCCHMCKUX
MaTE€MaTUKOB M POCCUMCKOM MaTeMaTH4ECKOW HIKOJIBI, K HCIIOIb30BAHUIO ITUX
JOCTH)KEHU B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMIOJHEHHUIO 00513aHHOCTEN TpakaHWHA U peasin3allii ero
opaB, IMpPEICTaBICHUEM O MaTeMaTHYECKMX OCHOBaX ()yHKIMOHMPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYyp IPakJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, ONPOCHI), FOTOBHOCTBIO K 00CYKICHHUIO 3STUYECKUX MPOOIIEM, CBI3aHHBIX C
IIPAKTUYECKUM IPUMEHEHUEM JIOCTMIKEHUN HayKH, OCO3HAHUEM Ba)XKHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B ACSITEIBHOCTH YUYEHOTO;

3) TpyAOBO€ BOCIIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTUE€ B pEUICHUWM MPAKTHYECKUX 3a]ad
MaTE€MaTUYECKOM HalpaBICHHOCTH, OCO3HAHWEM BAaXKHOCTH MaTeMaTH4ECKOIro
o0pa3oBaHMsI Ha NPOTSHKEHUM BCEH JKHU3HM JUIsl YCHEWIHOM IpodeccroHalbHOM
NEeSATENbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBUAYAIBHON TPAeKTOPUU 00pa30BaHUs U )KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEI;

4) acTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCThIO K 3MOLMOHAIBHOMY M  3CTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHH, pacCyXICHHUH, YMEHUIO BUIEThH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NIO3HAHMSA:

OpUEHTaluel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IIPEICTABICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHsI YEJIOBEKA, MIPUPOIBI U
o0miecTBa, MOHUMAHUEM MaTeMaTHMYeCKOM HaykuM Kak c@epbl UelIoBEYECKOU
JEATEIbHOCTH, JTANOB €€ pa3sBUTUSA M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOM KYJIbTYypOH KakK CpeJICTBOM
MO3HAHUSA MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMHM HCCIEIOBATEIbCKOM
NEeATENBHOCTH;



6) ¢usmyeckoe BocnuTtanue, (GopMHupoBaHHEe KYJbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBHIO TMPUMEHATh MATEMAaTUUYECKHE 3HAHUS B HMHTEPECAX CBOETO
3I0pOBbs, BEACHUS  3J0POBOTO  00pa3a  KU3HU  (370pOBOE  MHTAHUE,
cOQTaHCUPOBAHHBIM PEXXUM 3aHATAH W OTAbIXa, peryisapHas Qu3ndecKas
aKTUBHOCTb), CPOPMHUPOBAHHOCTHIO HaBbIKA PedICKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa JAPYyroro 4eIOBeKa;

7) 3K0JI0rH4ecKoe BOCIIMTAHHE:

OpUEHTAlMEN HA MPUMEHECHUE MATEMaTUYECKUX 3HAHUU JIJTSI pEIICHUS 3a/1a4 B
00J1aCTH COXPAHHOCTH OKPYXKAIOIIEH Cpe/ibl, INIAHUPOBAHUS TTOCTYIKOB U OIICHKH
UX BO3MOXXHBIX MOCJIEICTBUH VISl OKPYXKAIOIIEH Cpeibl, 0CO3HAHUEM TJI00aTIHLHOTO
XapakTepa SKOJOTHUECKUX MTPOOJIeM U MyTel UX PEIICHUS;

8) apanTanus K M3MEHSIOINUMCS YCJIOBHSM COUMAJBHOW M MPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JICMCTBHUSIM B YCIIOBHUSIX HEONPEACIEHHOCTU, MOBBIIIECHHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS y APYTUX JoAeH, MpuoOpeTath B COBMECTHOM AEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIUU U3 ONBITA JPYTHX;

HEOOXOJUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAaHHMM, B TOM 4YHCIE
dbopMyIHpOBATH UJEHU, TIOHSITHS, TUTIOTE3bl 00 00BEKTAX U SBJIICHUSX, B TOM YHCIIE
paHee HEM3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHMH U
KOMIIETEHTHOCTEH, IIIaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATH
IIPUHAMAEeMbIe pelIeHus U JCHCTBHSA, (POPMYJIHPOBATH W OICHUBATH PHUCKH H
MOCJIEACTBUS, (OPMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/IbHbIEe YyHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble 1ornueckue aeicTBM:

e BBIABJIATH U XapaKTEPHU30BATh CYNISCTBEHHBIC TPU3HAKH MAaTEMaTHICCKIX
O00BEKTOB, TOHATUN, OTHONICHWH MEXKIY TMOHATHIMH, (OPMYIHPOBATH
OTIpENICNICHNs] ~ TIOHSATUW, YCTAHABIWMBATh CYIIECTBCHHBIA  MPHU3HAK
Kiaccu(uKanuy, OCHOBaHUA i OOOOIICHHWS W CpaBHEHUS, KPHUTEPUU
MIPOBOJMMOTO aHAIIN3a;

e BOCIpPUHUMATH, (opmMymupoBaTh W  TPeoOpPa30OBHIBATH  CYXKIACHHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBIISAITH ~ MAaTeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM
NpOTUBOpeYMs B (akTax, JaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX,
npeaiaraTh KPUTEPUH VIS BBISIBJIICHHS 3aKOHOMEPHOCTEH M IPOTHBOPEYHIA,
JeNaTh BBIBOJABI C HMCIOJB30BAHMEM 3aKOHOB JIOTHKH, JCTYKTUBHBIX W
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUSHH 110 aHAJIOTHH;
pa3dupaTh JT0Ka3aTeIhCTBA MAaTEMATHIYECKUX YTBEPXKICHUH (IIPsIMBIE H OT
MIPOTUBHOTO), MPOBOAWTH CAMOCTOSTEILHO HECIOXKHBIE T0Ka3aTelIbCTBa
MaTeMaTH4ecKux (aKTOB, BBICTPAWBATh aAPTYMEHTAIUIO, MPUBOIHTH
MPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCY KICHUS;
BBIOMpATh CIOCOO pelleHus ydeOHOW 3ajadd (CpaBHUBATh HECKOJBKO
BapUAHTOB pEIICHUS, BBIOMpaTh HaWOONEee MOAXOMIIMHNA C YIETOM
CaMOCTOSATEILHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarejbcKue 1eHCTBUSA:

MCIIOJIb30BaTh BOMPOCKHI KaK MCCIIEI0BATEIbCKUM MHCTPYMEHT IMO3HAHMS,
bopMyIupoBaTh BOMPOCHI, (UKCUPYIOLUIUME MPOTHUBOPEUHE, NpoOIeMy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (OPMHPOBATH
TUIIOTE3Y, apTyMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHE;

MPOBOJUTh 1O CAMOCTOSITENIbHO COCTaBJIEHHOMY IUIAHY HECIIOXKHBIN
AKCIIEPUMEHT, HEOOJIBILIOE UCCIIEA0BAHKE IO YCTAHOBIEHNUIO OCOOEHHOCTEM
MaTeMaTH4YECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKy COOOI;
CaMOCTOATETHLHO (POPMYIUPOBATH OOOOIIEHNS U BBIBOJIBI IO pe3yJbTaTaM
MPOBEIEHHOTO HAOJIOJEHUS, UCCIEI0BAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBAaTh BO3MOYKHOE pa3BUTUE MPOLECCA, a TaKKE BBIIBUIaTh
MIPEATOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HWH(OpMALUHU, JAHHBIX,
HEO0OXOAMMBIX /IS PELICHMS 3aauH;

BbIOMpaTh, aHAJIM3UPOBAaTh, CUCTEMATHU3UPOBaTh W HMHTEPHPETUPOBATH
MH(GOPMALIMIO Pa3IMYHBIX BUAOB U (POPM IIPE/ICTABICHHUS;

BBIOMpATh (QopMy TMpeAcTaBieHHs HWHGOpPMAIMU W UIUTIOCTPUPOBATH
pemiaemMble 3aJayd CXE€MaMHM, JAuarpaMMaMy, HWHOW Tpadukodl H uX
KOMOMHAIIMSIMHU;

OLIEHUBATh HaAEKHOCTh MH(GOPMALUU O KPUTEPUAM, NPEIIOKEHHBIM
YUHUTENIEM UIN CPOPMYIHPOBAHHBIM CAMOCTOSATEIBHO.

KOMMYHI/IKaTI/IBHble YHuUBEpPCAJIbHLIC yqeﬁnble I[eﬁCTBHHZ

BOCIIPUHUMATH ¥ (POPMYITHPOBATH CYKJICHUSI B COOTBETCTBUHU C yCIOBUSIMHU
U LEeJIIMH OOILIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy PeIIeHUs
3aJla4yu, KOMMEHTUPOBATh MOJYyUYEHHBIN pe3yJIbTaT;

B X0JI¢ 00CYKJICHUS 3a/1aBaTh BOTIPOCHI IO CYIIECTBY 0OCYKIAEMOM TEMBI,
MPOOJIEMBI, perraeMon 3aa4u, BEICKA3bIBATh MJICH, HAIICIICHHBIE HA TTOUCK
pEIICHHs, COIMOCTABIATh CBOM CYXICHUS C CYXICHUAMH JIPYTUX
YYaCTHUKOB JHaJiora, OOHapy»XUBaTh pPa3IMYUEe U CXOJCTBO MO3UIUHU, B
KOPPEKTHOU popMme HopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MPEACTABIATh  PE3yJbTaThl  PEIMICHHUS  3a7a4d,  JKCIEPUMEHTAa,
HCCJIeTIOBAHMSI, IPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh (POpMAT BRICTYIUIICHUS
¢ yu€ToM 3aja4 MPE3eHTAIUU U OCOOCHHOCTEN ay/IMTOPUH;

MOHUMATh ¥ MCTOJIb30BaTh MPEUMYIICCTBA KOMaHIHOW U WHIUBUTYy ATbHON
pabOTHI MPU PENICHUH YICOHBIX MAaTEMAaTHIECCKUX 3a/1a4;

MPUHUMATH 1€JIb COBMECTHOU JEATEIHbHOCTH, TJIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM paloThl, pacmpeaensiTb BUABlI padOT, IO0TOBAPUBATHCH,
o0Cy>KIaTh MPOLIECC U pe3ysIbTaT padoThl, 0000IIaTh MHEHUS HECKOJBKUX
JIIOICH;

y4acTBOBaTh B TPyNmoBeIX (opmax paboTel (0OCyxkIeHus, oOMeH
MHEHHUSMH, MO3TOBBIE IITYPMBI U IPYTHE), BBIMOIHATH CBOIO YaCTh PaOOThI
U KOOPJAWHHPOBATH CBOM JCHCTBUSA C JAPYTMMH YICHAMH KOMAaH/IbI,
OIICHHBATh KA4E€CTBO CBOETO BKJIaJa B OOIIMA MPOIYKT IO KPHUTEPHSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PeryasiTuBHbIE YHHMBepcaJbHbIe YYeOHbIe HeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJIAThH IUIaH, allTOPUTM PEUICHUs 3aiaud (WM €ro
9acTh), BBIOMpATh CIOCOO peIIeHHS ¢ YYETOM HMMEIOIIHUXCS PECYypCcoB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBaTh U KOPPEKTHUPOBATh
BapUAHTHI pelIeHUI ¢ y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTpOJIb, 3MOHHOH3JIbeIﬁ HHTECJJICKT:

BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI MpoLiecca U pe3yJibTara
peleHnsa MaTeEMaTUYECKOM 3a/1auu;

MPEIBUAETh TPYJHOCTH, KOTOPHIE MOTYT BOBHUKHYTH IIPU PEILICHUU 3a7a4H,
BHOCHUTH KOPPEKTHUBHI B JIEATEIILHOCTH HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HAWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA JIEITEIHbHOCTH OCTABICHHOMN LEIU U
YCIOBUSIM, OOBSCHATH MPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS IIEJIH,
HaxXOJUTh OIKUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI



K xonmy oOyuenus B 9 kiacce OOyYarOMIMICS TOMYYHUT CIEAYIOIIHE
[IPEIMETHBIE PE3YJIBTATHI:

Yucji1a ¥ BBIYUCTICHUSA

CpaBHHBATH U YHOPSIAOUYNBATH PALTMOHAIBHBIE U UPPALUOHAIBHBIE YUCTIA.

BrimonHSTh apudMeTrudecKne ASHMCTBUS C paIlMOHAIBHBIMU YHUCTIAMU, COYeTast
YCTHBIE U IUCBbMEHHBIE NMPUEMBI, BBINIOJHATh BBIUUCIEHUS C UPPALUOHAIBHBIMU
YUCIIaMHU.

HaxoauTts 3HaYeHUS CTEMEHEN C LEJIBIMU IMOKA3aTENIMU U KOPHEHN, BBIYUCIISATD
3HAYEHHUS YUCIIOBBIX BBIPAKCHUM.

OKpyIJisiTh I€UCTBUTEIBHBIE YHWCIA, BBINOJIHATh MNPUKHUAKY PE3yJbTaTa
BBIUMCJICHUH, OLIECHKY YMCIIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

PemaTe iHElHBIE ¥ KBaApAaTHBIC YPABHEHUS, YPABHEHUSI, CBOISAIINECS K HUM,
npocTeime ApoOHO-pallMOHAIbHBIE YPABHEHHUS.

Pemate cuctembl ABYX JMHEHHBIX YpPAaBHEHUU C JNBYMs INEPEMEHHBIMU U
CHUCTEMBI IBYX YPABHEHUN, B KOTOPBHIX OJTHO YPABHEHUE HE SIBJISIETCS JINHEWHBIM.

PemaTes TekcTOBBIE 3a7audM anreOpamuecKuM CIOCOOOM €  TIOMOIIBIO
COCTaBJICHUsl YPABHEHHUS WUJIM CUCTEMBI IBYX YPABHEHUMN C IBYMsI IEPEMEHHBIMU.

IIpoBoaNTE IPOCTEUIINE UCCIIENOBAHNS YPABHEHUNW U CUCTEM YpPAaBHEHUMU, B
TOM YHCJI€ C TPUMEHEHUEM TpauuecKux mpeacTaBieHui (yCcTaHABIUBATh, UMEET
JM ypaBHEHUE WM CUCTEMA YPABHEHUW DPELICHHUS, €CIIM MMEET, TO CKOJbKO, U
npoyee).

Pemiate nuHelHbIE HEPaBEHCTBA, KBaJlpaTHbIE HEPABEHCTBa, W300pa)kaTh
pEILICHUE HEPABECHCTB HA YUCJIOBOW MPSIMOW, 3aMKCHIBATH PEUICHHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cucTeMbl  JIMHEHWHBIX  HEPAaBEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, U300pakaTh pelIEHHE CUCTEMBI
HEPABEHCTB HA YHCIIOBOM MPSIMOM, 3aMKUCHIBATH PEIIEHNUE C MOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUN PA3JINYHBIX 33/1a4.

DOyHKUMHA

Pacno3naBath (QyHKIMM uU3ydeHHBIX BUIOB. [loka3piBaTh CXEMaTHYECKU

pacmoiokeHne Ha KOOPAUHATHON TUNIOCKOCTH IpaduKoB GyHKIUHN BUAa: y = kx, y =
kx +b,y=k/x,y=ax2 +bx + ¢,y =x3, y=\x, y = |x|, B 3aBHCHEMOCTH OT 3HAYCHHi
K03((PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U n300pakaTh CXEMaTHYECKU TpapUKU KBAJAPATUYHBIX (DYHKIIHIA,
OIMCHIBAaTh CBOMCTBA KBAPATUYHBIX (DYHKIIHMH 110 MX TpaduKaM.

Pacrio3HaBaTh KBagpaTHIHYHO (QYHKIHIO 1O (HOpMYJIe, TPUBOIUTH MPUMEPHI
KBaIPATUYHBIX (DYHKIIMHA U3 peaTbHOM KU3HU, PU3UKHU, TCOMETPHH.



Yucs10BbIE MOC/IEI0BATEILHOCTH U IPOrPecCUn

PacrioznaBaTh apupMeTHUECKyI0 U T€OMETPUUECKYIO IPOTPECCUU MPHU PA3HBIX
croco0ax 3aJaHusl.

BbINMONHATH BBIYMCIAEHUS C UCHOJb30BaHWMEM (GOpPMYyJI n-ro  4YieHa
apu(PMETHIECKON 1 TEOMETPUUECKON MTPOTPECCHl, CYMMBI TIEPBBIX N YJICHOB.

N300pakath wiI€HBl MOCIENOBATEIBHOCTH TOYKAMU HA KOOPJIUHATHOM
IIJIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YHCIOBBIMU MOCJIEAOBATEIBHOCTAMHU, B TOM
YHCIIe 3a/la4d U3 PeabHOM KU3HU (C UCIOJIb30BAaHUEM KaJIbKYIATOPa, MU(PPOBBIX
TEXHOJIOTHH).



9 KUIACC

Kosun4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/ie/ioB U TeM unppoBbIe
Ne i/m P Kontpoabnsbie | IlpakTnyeckue (upp :
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
| Yucna u BeiuncieHus. JledcTBUTEbLHbBIC 9 bubmuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHUs U HEPABEHCTBA. Y PABHEHUS C 14 1 bu6muorexa [IOK
OJIHOU IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus n HepaBeHCTBA. CUCTEMBI 14 | bubnuorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 hitps://m.cdsoo.rw/7f419d08
but6mmoreka [IOK
> PyHKumM 16 ! https://m.edso00.ru/7f419d08
bubmuorexa [JOK
q 1 1
6 MCJIOBBIE MOCJEI0BATEILHOCTH 5 hitps://m.cdsoo.ru/7f419d08
7 [ToBTOpenue, 06001IeHNE, CCTEMATH3AIUS 13 1 bu6mmoreka [IOK
3HAHUN https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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

9 KUIIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hdara undponbie
Tema ypoka Kontpoasbnbie | IlpakTuyeckue
n/n Bcero H3yYeHUs o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
PamuonannsHbIe Uncia,
1 UppaloOHAIbHBIC YUCIIa, KOHEYHBIE 1
pp ’ 02.09.2025
1 OECKOHEYHBIE ICCATUIHBIC POOHU
MHO€eCTBO TENCTBUTEIHHBIX
2 YHCeNl; NEUCTBUTEILHBIE YUCIIa KaK 1
’ 04.09.2025
OeCKOHEUHbIE IeCATUYHBIC APOoOU
BzanMHO ogHO3HAYHOE
COOTBETCTBUE MEKYy MHOKECTBOM
3 NEUCTBUTEIBHBIX YUCET U 1
. 08.09.2025
MHO>KECTBOM TOUYEK KOOPAMHATHOU
IpsIMOM
CpaBHeHHE I€MCTBUTEIIBHBIX
4 yucell, apupMeTHYECKUE NEHUCTBUA 1
1, apHd 09.09.2025
C IEMCTBUTENILHBIMU YUCIIAMHA
5 [TpubmmkE€HHOE 3HAUECHKE |
BEJIMYMHBI, TOYHOCTD TTPUOJIMIKEHUS 11.09.2025
6 OKkpyTiIeHne Yncen 1
Py 15.09.2025
7 OKpyTriIeHHE YhCET 1
Py 16.09.2025
g [Ipuknka 1 OoLeHKa pe3yJIbTaToOB |
BBIUHUCIIEHUH 18.09.2025




[Tpukuaka v oneHKa pe3yIbTaToB

? BBIYHMCIICHUN 22.09.2025
JIuneitHoe ypaBHeHue. Pemenue BuG LIOK
. NOJIMOTEK
10 YPApHCHIH, CROUIIHXCA K 23.09.2025 | https:/m.edsoo.ru/7f43bf66
JTUHEHHBIM
JIuneiinoe ypaBHeHue. Pemenue
11 YpPaBHEHUH, CBOJAILINXCS K 75.09.2025
JIMHEHHBIM o
KBagparHoe ypaBHenue. Pemienue BuG 110K
noImoTexa
12 i
YPABHCHHH, CBOBIIIXCA K 29.09.2025 | https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
KBanpatHoe ypaBHenue. Pemenue Eu 110K
nbnmorexa
13 i
YPABHCHHIH, CBOAIIXCA K 30.09.2025 | https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
14 bukBanpaTtHbie ypaBHEHHUS Bubmmorexa [JOK
P P 02.10.2025 | https://m.edsoo.ru/7f43¢3d0
15 bukBanpaTHbie ypaBHEHHS bubmmorexa [JOK
AP b 06.10.2025 | https://m.edsoo.ru/7f43¢3d0
IIpumepsl penieHus ypaBHEHU I
16 TPEThEN U YETBEPTON CTENECHEN 07.10.2025
pa3IoKEeHUEM Ha MHOXKHTEIH o
IIpumepsl penieHus ypaBHEHU N
17 TPEThEN U YETBEPTOU CTEIIEHEN 09.10.2025
pa3IoKEHUEM Ha MHOKUTEIH o
13 Pemenue qpoOHO-panoHaIbHBIX bu6nuorexa [IOK
ypaBHEHUU 13.10.2025 | https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOHO-paliOHAIBHBIX bubmuotexa [JOK
ypaBHEHUU 14.10.2025 | https://m.edsoo.ru/7f43c9b6



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

20

Penrenue TeKCTOBEIX 3a/1a4
anreOpanvdecKuM METOI0M

16.10.2025

21

Pentenue TekCcTOBEIX 3a/1a4
anreOpanvdecKuM METO0M

20.10.2025

22

Pentenue TexcTOBLIX 3a/1a4
anreOpandecKuM METO0M

21.10.2025

23

Konrponbnas pabora no reme
"VpaBHEHMs ¢ OIHOM epeMeHHON"

23.10.2025

24

YpaBHEeHHE ¢ IBYMsI IEPEMEHHBIMU
U ero rpaduk

10.11.2025

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

25

VYpaBHeHHE ¢ AByMS IEPEMEHHBIMU
u ero rpadux

11.11.2025

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema JIByX JUHEHHBIX
YpaBHEHHIA C IByMsI IEpEeMEHHBIMHU
U €€ pereHne

13.11.2025

27

Cucrema IByX JTUHEHHBIX
YpaBHEHHI C IByMsI IEPEMEHHBIMHU
U €€ penieHue

17.11.2025

28

Cucrema IByX JIMHEHHBIX
ypaBHEHUU C ABYMS IEPEMEHHBIMU
U €€ pelieHue

18.11.2025

29

Cucrema 1ByX JTUHEHHBIX
YpaBHEHMH C IByMsI IEpEMEHHBIMU
U e€ pelleHHE

21.11.2025

30

Pemienue cucrtem IByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIUHEHHOE, a
JIpyroe — BTOPOM CTeneHn

24.11.2025

bubmnoreka LJOK
https://m.edsoo.ru/7f43d23a

31

Pemenne cucreM qByX ypaBHEHUH,

bu6muoreka [JOK



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a

OJHO M3 KOTOPBIX JIMHEIHOE, a

. 25.11.2025 | https://m.edsoo.ru/7f43d55a
Jpyroe — BTOPOM CTeneHn
Pemenue cuctem ByX ypaBHEHUH,
32 OIHO U3 Koropmxv JMHEWHOE, a 27 11.2025
Jpyroe — BTOpOM cTeneHu
Pemenue cuctem ByX ypaBHEHUH,
33 OJIHO U3 KOTOpBIXV JTUHENHOE, a 01.12.2025
JIpyroe — BTOpOH cTeNeHn
['padmyeckas uHTEpIIpETALIUS
34 CUCTEMBI YPaBHEHUI C IBYyMs 02.12.2025
NepEeMEHHBIMH
15 Permenne TekCcTOBBIX 3a7a4
anreOpanyeckuM crnocodom 04.12.2025
16 Pemenne TekcTOBBIX 3a7a4
anreOpanvdecKuM criocoobom 08.12.2025
37 KonTponbhas pabota no teme
"Cuctemsl ypaBHEHUN" 09.12.2025
18 YucioBbIE HEPABEHCTBA U UX
CBOMCTBA 11.12.2025
39 YucIioBbIE HEPABEHCTBA U UX bu6nuorexa [IOK
CBOICTBA 15.12.2025 | https://m.edsoo.ru/7f43ad5a
40 JIuHeliHbIe HEPAaBEHCTBA C OHOMN bubmuotexa [JOK
MEPEMEHHOM U UX PELICHHE 16.12.2025 | https://m.edsoo.ru/7f43af08
41 JIunelinble HEpaBEHCTBA C OJTHOMN bubnuorexa [JOK
MEPEMEHHOM U UX pEeIICHUE 18.12.2025 | https://m.edsoo.ru/7f43af08
4 Jluneiinbie HEpaBEHCTBA C OJTHOM bubnmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE 22.12.2025 | https://m.edsoo.ru/7f43af08



https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43d55a

CucreMbl TUHEUHBIX HEPABEHCTB C

43
OJHOU MEPEMEHHON U X PEUICHUE 23.12.2025
CucTeMbl THHEHHBIX HEPABEHCTB C
44 . .
OJHOU MEPEMEHHON U X PEUICHUE 25.12.2025
45 CucTeMbl TUHEHHBIX HEPABEHCTB C
OJIHO NIEpEMEHHOMN U UX PELICHUE 29.12.2025
46 KBaznpaTHble HEpaBEHCTBA U UX bu6nuorexa LIOK
perieHue 30.12.2025 | https://m.edsoo.ru/7f43b098
47 KBagparHbie HEpaBEeHCTBA U UX bubnuorexa [JOK
pelieHue 12.01.2026 | https://m.edsoo.ru/7f43b21e
43 KBanpaTHble HepaBeHCTBA U UX bubmuorexa LIOK
pelieHne 13.01.2026 | https://m.edsoo.ru/7f43b5a2
49 KBanpaTtHbie HEpaBeHCTBA U UX
pelieHne 15.01.2026
50 KBanpaTHble HepaBeHCTBA U UX
pelieHne 19.01.2026
['paduueckas MHTEpIIpETALIUSL
51 HE g)BeHCTB u CI/ICTSMF;-IC ;BeHCTB c Bubmmorexa [JOK
P P 20.01.2026 | https://m.edsoo.ru/7f43b098
JIBYMsI IEPEMEHHBIMU
['padmyeckas uHTEpIpETALIUS
52 HEPABEHCTB U CUCTEM HEPABEHCTB C 22.01.2026
JIBYMsI IEpEMEHHBIMU
53 KoHnTtponbHas pabota 1o Teme
"Hepasenctna" 26.01.2026
54 KBanparuunas ¢pyHkius, e€ rpaduk bubnuoreka LIOK
Y CBOICTBA 27.01.2026 | https://m.edsoo.ru/7f4396c6
55 KBanpatnunas GyHkuus, e€ rpagux bubnuoreka LIOK



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

U CBOICTBA

29.01.2026

https://m.eds00.ru/7f439842

56

KBanparnunas ¢pyHkims, e€ rpaduk
U CBOUCTBA

02.02.2026

bu6mmoreka [JOK
https://m.edsoo.ru/7f4399b4

57

[Tapa6o:a, KOOpIUHATHI BEPILINHBI
1apaboJibl, 0Cb CHMMETPUH
napaboJIbl

03.02.2026

bubmuoreka [IOK
https://m.edsoo.ru/7f439eb4

58

[Tapabona, KOOpAUHATHI BEPILUHBI
napaboIibl, 0Cb CHMMETPHH
napaboIbl

05.02.2026

bu6mmoreka [IOK
https://m.edsoo.ru/7f43a03a

59

[Tapabomna, KOOpAMHATHI BEPIIHHEI
napaboJibl, 0Cb CHMMETPHH
napadoIb

09.02.2026

bu6mmoreka [IOK
https://m.edsoo.ru/7f43alac

60

[Tapabosa, KOOpIUHATHI BEPIIUHBI
napaboJIbl, OCh CHMMETPUH
napadoJIbI

10.02.2026

bubmnoreka LIOK
https://m.edsoo.ru/7f43a31le

61

[TapaGomna, KOOpIUHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPUH
napaboJIbI

12.02.2026

bubmnoreka LIOK
https://m.edsoo.ru/7f43a526

62

[Tapaboia, KOOPAMHATHI BEPIITHHEI
napaboJibl, 0Cb CHMMETPHHU
napaboJIbl

16.02.2026

63

I'paduxu pynkmmii: y = kx, y = kx
+b, y=k/x, y=x*, y=vX, y=[x|

17.02.2026

64

I'paduku pynkumit: y = kx, y = kx
+ b, y=k/x, y=x3, y=vX, y=[X|

19.02.2026

65

I'paduku pynkomii: y = kx, y = kx
+b, y=k/x, y=xX°, y=vX, y=[X|

24.02.2026

66

I'paduxn pynkmmii: y = kx, y = kx



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a03a

+ b, y=k/x, y=x3, y=vX, y=[X| 26.02.2026

67 I'paduxn pynkmmii: y = kx, y = kx
+ b, y=k/x, y=x3, y=vX, y=[X| 02.03.2026

68 I'paduxu pynkmmii: y = kx, y = kx
+ b, y=k/x, y=x3, y=vX, y=[X| 03.03.2026

69 KonrponbHas pabora no reme bubnuorexa LIOK
"OyHKmun" 05.03.2026 | https://m.edsoo.ru/7f43ab84

70 [TonsTHE YKCIOBOM bubmnoreka LJOK
OCJIEN0BATEILHOCTU 10.03.2026 | https://m.edsoo.ru/7f43e6¢6
3agaHue MoCiIe 0BaTEIbHOCTH

71 eKyppeHTHOH (HOpMYJIIOi 1 bubmorexa TIOK
peiypp . PMY 12.03.2026 | https://m.edsoo.ru/7f43ebda
dbopMyI10ii n-ro uaeHa

7 Apudmernueckas u bubnuorexa LIOK
T€OMETPUUIECKAS ITPOTPECCHU 16.03.2026 | https://m.edsoo.ru/7f43ed7e

7 Apudmernueckas u bubnuorexa LIOK
reoMeTpruYecKas Mporpeccuu 17.03.2026 | https://m.edsoo.ru/7f43f3b4
®opMyJBl N-TO YiieHa

74 apupMeTHIECKON U bubnuorexa LIOK
TeOMETPUYECKON MTPOrPECCUH, 19.03.2026 | https://m.edsoo.ru/7f43f58a
CYMMBI TIEPBBIX N YJICHOB
®opMyJIbl N-ToO YiieHa

75 apudMeTHYECKON 1 bubmuotexa [JOK
TeOMETPUUYECKOI MPOrpeccuid, 23.03.2026 | https://m.edsoo.ru/7f43ef2c
CYMMBI TIEPBBIX N YJICHOB
®opmyJibl N-TO WieHa

76 apudMeTUIECKON 1 bubnuorexa [JOK
r€OMETPUYECKON MPOrpeCCUid, 24.03.2026 | https://m.edsoo.ru/7f43f0c6

CYMMBI IICPBBIX N YICHOB



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

77

®opmyJibl N-TO WieHa
apudMeTHIECKOn 1
F€OMETPUYECKON MPOrPECCHUid,
CYMMBI IIEPBBIX N YJICHOB

26.03.2026

bubmnoreka LIOK
https://m.edsoo.ru/7f43f72¢

78

@opMyIIbI N-TO YjIeHa
apudmeTnyecKoil u
T€OMETPHUYECKON MTPOTPECCUH,
CYMMBI IIEPBBIX N YICHOB

06.04.2026

bu6mmorexa [JOK
https://m.edsoo.ru/7f43f8a0

79

N3o0pakeHue 4aeHOB
apudmeTnyecKoil u
reOMETPUYECKON IIPOrPECCUI
TOYKaMHU Ha KOOPJIWHATHON
IJIOCKOCTH

07.04.2026

80

N3o0pakeHue 4aeHOB
apu(MeTHIECKON U
reOMETPUYECKON IIPOrPECCUI
TOYKaMU Ha KOOPJIWHATHON
IJIOCKOCTH

09.04.2026

81

JInHeNWHBII U DKCIOHCHIINAIbHBIN
pocT

13.04.2026

82

Cro’xHbI€ POLIEHTHI

14.04.2026

bubmuoreka [JOK
https://m.edsoo.ru/7f43fe0e

83

CJ105KHbBIE TPOLEHTHI

16.04.2026

bubmnoreka LIOK
https://m.edsoo.ru/7f4401a6

84

KoHnTtponbHas pabora 1o Teme
"YUuCII0BBIE TOCIIEA0BATEIHHOCTH"

20.04.2026

bubmnoreka LIOK
https://m.edsoo.ru/7f440418

85

[ToBTOpeHmE, 0600IIEHUE U
cucTeMaTH3alus 3HaHuH. 3aIncCh,

21.04.2026



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

CpaBHEHUE, JECHUCTBUS C
JENCTBUTENbHBIMU YUCIIaMU,
YHUCIIOBas IpsMast

86

[ToBTOpenue, 0600IIEHUE U
CHUCTeMaTH3als 3HaHH.
[IpoueHThI, OTHOIIEHUS,
MIPOTIOPITUH

23.04.2026

87

[ToBTOpeHmE, 00600IICHUE 1
cHUCTeMaTU3alurs 3HaHH.
Okpyriienue, NpuoImKeHue,
OIICHKA

27.04.2026

88

[ToBTOpeHue, 006001IeHUE 1
cucTemMaTu3anys 3HaHuu. Pemenue
TEKCTOBBIX 337124 apHPMETHUECKUM
crocooom

28.04.2026

bu6mmoreka [JOK
https://m.edsoo.ru/7f443b12

&9

[ToBTOpeHue, 06001IeHUE U
cucTemMaTu3anys 3HaHuu. Pemenue
TEKCTOBBIX 337124 apuPMETHUECKUM
crocooom

30.04.2026

bu6mmoreka [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpeHue, 06001IeHUE U
cucTemaTu3anus 3HaHuu. Pemenue
TEKCTOBBIX 33714 apuPMETHUECKUM
CII0COOOM

04.05.2026

bu6mmoreka [IOK
https://m.edsoo.ru/7f443fea

91

IToBTOpEHME, 0000IICHUE U
cHCTeMaTH3alus 3HaHUH.
[Tpeobpa3zoBanue anredpandecKkux
BBIPa)XEHUI, JOMYCTUMbIE 3HAUCHHS

05.05.2026

bu6mmoreka [IOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpenue, 0600IIEHUE U

bubmnoreka LJOK



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

CHUCTEMAaTH3aIMs 3HaHUH.

[IpeoOpazoBanue anredbpandecKux 07.05.2026 | https://m.edsoo.ru/7f444364
BBIPAXXEHU, JOMYCTUMbIE 3HAYCHUS
[ToBTOpenue, 0600IIEHUE U

93 CHCTEeMaTH3aIlrs 3HAHHUH. bubmuoreka [JOK
[IpeoOpazoBanue anredbpandecKux 11.05.2026 | https://m.edsoo.ru/7f444612
BBIPXKCHUH, TOIMMYCTHMbBIC 3HAYCHHUS
[ToBTOpeHmE, 00600IICHUE 1

94 CHCTEeMaTH3aIrs 3HAHHUH. bubmuoreka [JOK
[TpeoOpazoBanue anreOpandecKux 12.05.2026 | https://m.edsoo.ru/7f444a94
BBIPKCHUH, JTOMYCTHMBIC 3HAYCHHUS
[ToBTOpeHue, 006001IeHUE 1

95 cucreMarusanus 3HaHui. OyHKIUK: bu6nmoreka [JOK
IIOCTPOEHNE, CBOMCTBA N3YUYEHHBIX 14.05.2026 | https://m.edsoo.ru/7f444¢c56
byHKIMMA
[ToBTOpeHue, 06001IeHUE U

96 cucremaTusauus 3HaHuil. OyHKuuu: bu6nuoreka [JOK
IIOCTPOEHUE, CBOMCTBA U3YUYEHHBIX 18.05.2026 | https://m.edsoo.ru/7f44444
byHKIUH
[ToBTOpeHue, 06001IeHUE U

97 cucremaTusauus 3HaHui. OyHKIHUH: bubnuoreka [IOK
IIOCTPOEHUE, CBOMCTBA U3YUYEHHBIX 19.05.2026 | https://m.edsoo.ru/7f44516a
byHKIUI
IToBTOpEHME, 0000IICHUE U

08 cucreMarusanus 3HaHu. OyHKIUK: bubnuoreka [JOK
MOCTPOEHUE, CBOMCTBA N3YUYEHHBIX 21.05.2026 | https://m.edsoo.ru/7f4452¢6
byHKIUI

99 [ToBTOpeHue, 0600IIEHHE U bubmnorexa [JOK



https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f4446f2
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cHUcTeMaTH3alus 3HaHH.
I'padpuaeckoe permenne ypaBHEHHI
U UX CUCTEM

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

100

[ToBTOpenue, 0600IIEHUE U
CHUCTeMaTH3als 3HaHH.
['padpuaeckoe perenne ypaBHEHHUI
U UX CUCTEM

101

[ToBTOpeHmE, 00600IICHUE 1
cHUCTeMaTU3alurs 3HaHH.
['paduaeckoe perenue ypaBHeHHI
U UX CUCTEM

102

OO0001IEHUE U CUCTEMATU3ALIUS
3HAHUU

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102



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




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU ITPOT'PAMMBbBI

7 KUIIACC

Kon
NpoBepsieMoOro
pe3yJjabTarTa

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

1

Uucna v BEIUMCIICHUS

1.1

BBIHOJ'IHHTB, coucTasa YCTHBIC n IIMCBbMCHHBIC HpI/IéMLI,

apI/I(bMeTI/I‘-IeCKI/Ie [[GI\/JICTBI/ISI C palilMOHaJIbHBIMHU YUCJIaMU

1.2

Haxomuth  3HaueHWs  YUCIOBBIX  BBIPAKEHUH,  IPUMEHSTH
pazHooOpa3HbIe CIIOCOOBI ¥ MPUEMBI BEIYUCIICHUS 3HAUCHUN TPOOHBIX

BBIpaKEHUH, cofiepKamux 0OBIKHOBEHHBIE U AECATUYHBIEC APOOH

1.3

[Mepexomuts 0T omHOH (GOPMBI 3amKWCH 4YUCE K Jpyrou
(mpeoOpa3oBbIBaTh  JIECATUYHYIO  JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTHU, B OECKOHEUHYIO

JECSITUUHYIO IpO0B)

1.4

CpaBHUBATh U YIIOPSAI0YNBAThH PAllMOHAJIbHBIE YUCIIA

1.5

OKpyrasTh yncia

1.6

BbINOMHATE NPUKKUIKY U OLEHKY pe3yJibTaTa BBIYMCICHHM, OLIEHKY
3HAQYEHWM YHUCJIOBBIX BBIPAXKCHUH. DBBINOIHATE JOEUCTBUA €O

CTCIICHAMM C HATYpPAJIbHBIMU IMOKA3aTCIIIMU

1.7

HpI/IMCHHTB INpU3HAKHU JCIUMOCTH, Pa3jIOKCHHUEC Ha MHOXHUTCIN

HATypPaJIbHBIX YUCET

1.8

Pemlate  IpakTUKO-OPUEHTUPOBAHHBIC — 3aJayd, CBS3aHHBIE C
OTHOLIEHUEM  BEIUYMH,  IPONOPILHUOHAIBHOCTBIO  BEJIHYUH,
[IPOLICHTAMM, MHTEPIPETUPOBATH pE3yJbTaTbl pELICHUs 3a1ad C
y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU PACCMATPHUBAEMBIX

00BEKTOB

Anrebpanueckue BhIpaXKeHUs

2.1

Hcnons3oBaTh aJ'IFeraI/I‘-ICCKYIO TCPMUHOJIOTUIO W CHUMBOIJIUKY,

IPUMEHSTH €€ B IIPOLECCE OCBOSHMsI y4eOHOT0 MaTepuana




2.2

Haxoauth 3HaueHHst OYKBEHHBIX BBIPAKEHUH TMPU  3aJlaHHBIX

SHAYCHUAX MCPEMCHHBIX

23

BoimonHATe mpeoOpa3oBaHUs LEJIOr0 BBIPAKEHHS B MHOTOWICH

MIPUBEJECHUEM TTOJTO0HBIX CIaraeMbIX, PACKPBITHEM CKOOOK

24

BBINONHATE YMHOXEHHE OJJHOWIECHA HA MHOTOWIEH M MHOI'OWJIEHa Ha
MHOTOYJIEH, MPUMEHATh (OpPMYJbl KBaJIpaTra CyMMbl W KBajpara

pasHoCcTH

2.5

OCYHIGCTBJ'IHTI) PAa3I0KECHUEC MHOTOYJICHOB Ha MHOXHUTCIU C
IIOMOIIIBIO BEIHCCCHUSA 3a CKOOKH 06]1_[61"0 MHOXUTCIIA, T'PYIITUPOBKU

CJIaraeéMbIX, IPUMEHEHUS POPMYJI COKPAILIEHHOTO YMHOKEHHUS

2.6

[IpumensTh NpeodpazoBaHUs MHOTOUJICHOB JJIsl PEIICHUS Pa3IUYHbIX

3a/la4 U3 MaTCMaTUKHU, CMCIKHBIX IIPECAMETOB, U3 peaHBHOﬁ IIPpaKTUKH

2.7

Hcnons30BaTh CBOMCTBA CTEHEHEN C HaTypaJIbHBIMU IIOKA3aTCIIAMU

JUTSL TIpe0Opa30oBaHus BEIpAKCHUIN

YpaBHEHHUsI 1 HEpABEHCTBA

3.1

Pemate nuHENHBIE ypaBHEHUs C OJHOM INEPEMEHHOW, NPHUMEHSA
[IpaBuia MEPEeXoaa OT UCXOJHOI0 YPAaBHEHMS K PABHOCWIBHOMY €MY.

[IpoBepsTh, ABAAETCS U YACIO KOPHEM YPaBHEHUS

3.2

[IpumensaTs rpaduueckue MeETOIbl MPU PEUIEHUH JIHMHEHHBIX

ypaBHCHI/Iﬁ U UX CUCTEM

3.3

HOI[6I/IpaTL MNpuMEpbl TIap YHUCCI, MABJIAIOMIUXCA PCUHICHUCM

JIMHEHHOTO YpaBHCHHA C ABYMs IICPCMCHHBIMU

3.4

Ctpouthb B KOOPAMHATHOM MIOCKOCTHU rpayK JIMHEHHOTO YpaBHEHUS
C IByMsl IEPEMEHHBIMU; TOJIb3YACh I'PapUKOM, IPUBOIUTH IPUMEPHI

peleHus ypaBHEHUs

3.5

Pemwate cucreMbl IBYX JIMHEWHBIX YpPaBHEHMM C  JByMs

INEPpEMCHHBIMHU, B TOM YHCJIC rpa(bI/I‘IeCKI/I

3.6

CocTaBiaTh U peuiaTb JIMHEWHOE YpaBHCHHUC UJIK CUCTEMY JIMHEWHBIX
ypaBHeHI/If/'I 110 YCJIOBHIO 3aa4U, UHTCPIIPETUPOBATL B COOTBETCTBUU

C KOHTEKCTOM 3aJ[aui MOJTyUYEHHBIH pe3ybTaT

Koopaunate! u rpaduku. OyHKIum

4.1

N306paxaTh Ha KOOPIAWHATHOW MPSIMONM TOYKH, COOTBETCTBYIOIIKE
3a/IaHHBIM KOOpJWHATAM, JIy4d, OTPE3KH, WHTEPBAJbI, 3aMUCHIBATH

YHCIIOBBIE TPOMEXKYTKH Ha alredpandeckoM sS3bIKe




4.2

OrMmeuaTh B KOOpI[HHﬂTHOfI INIOCKOCTH TOYKHM II0O 3aJaHHbIM

KOoOpAWHaATaM

4.3

Crpouts rpadpuku TuHEeHHBIX GyHKIMNA. CTpouTh rpaduk GyHKINUU Y

=[x

4.4

OnuceiBaTh ¢ MOMOUIbIO (YHKIUN M3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTh, BpPEMsl, PACCTOSIHUE, LIEHY, KOJHUYECTBO,

CTOUMOCTb, TPOU3BOIUTENILHOCTD, BpeMs, 00bEM pabOThI

4.5

Haxomuth 3HaueHne GyHKIIUU 1O 3HAYEHUIO €€ apryMeHTa

4.6

[Torumate rpaduyeckuii CcHnoco0 TMpeACTaBICHUS W aHaIHM3a
uHbOpMaIMU, HM3BJIEKaTh W HHTEPIPETUPOBATH HH(DOPMAIUIO W3

rpauKOB peasbHbIX MIPOLIECCOB U 3aBUCUMOCTEN

8 KVIACC

Kon
MPoBEPsIEMOro
pe3yJbTarTa

HpOBepHeMbIe NMpeaAMETHLIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTeHLHOﬁ nporpaMmmMmbl OCHOBHOI'O 001Iero 06p330B3HI/Iﬂ

1

Yucna 1 BEIYUCIIEHUS

1.1

Hcnonn3oBaTh Ha4dyaJIbHbIC MpeaACTaBJICHUA 0 MHOXKECTBC
ﬂeﬁCTBHTeHBHBIX YUCCII 1A CpaBHCHUA, OKPYIJICHUA U BBIQHCHCHHﬁ,
I/1306pa)KaTI> HGI;'ICTBPITGJII:HBIG qyucijia TOYKaMHM Ha KOOpHHHaTHOﬁ

IpsAMOI

1.2

[IpumenaTy moHATHE apU(METUYECKOro KBaJApPaTHOIO KOPHA,
HAXOJUTh KBaJpaTHble KOPHHU, MCIIONB3ysl TNPH HEOOXOIMMOCTH
KaJIbKYJIATOD, BBITIOJIHSTD npeobpazoBaHus BBIpAKEHU,

COACPpKaNX KBaAPAaTHBIC KOPHU, UCITIOJIb3Y CBOMCTBA KOpHCﬁ

1.3

Hcnonp30oBarh 3amucu OONBIIMX M MAallbIX YHCEI C IIOMOIIBIO

JECATHYHBIX ApoOel u crernenei uncna 10

Anrebpanyeckue BbIpaKeHUS

2.1

HpI/IMeHSITB IIOHATHUC CTCIICHHU C ICJIBIM ITIOKa3aTCJIEM, BBIIIOJIHATH
npeo6pa30BaHH;1 Bpra)KeHPIﬁ, coAcpKamux CTCIHCHHU C LCJIbIM

IIoKa3aTcjieM

2.2

BbInonHATE  TOXKIECTBEHHbIE NPE0Opa3OBaHUsl  pallMOHAIbHBIX

BI;Ipa)KCHI/Iﬁ Ha OCHOBC IIpaBHJI JEUCTBUM HaJ MHOTOWYWICHAMHU U




anreOpanvdecKuMu Ipo0sMu

23

PackianbiBaTh KBaJpaTHBIN TPEXUICH HA MHOKUTEITH

24

[TpumeHaTh mpeoOpa3oBaHUs BBIPAKEHUI ISl pEIICHUs Pa3IMYHBIX

3a/1a4 U3 MaTEeMAaTUKU, CMEXKHBIX IIPEIMETOB, U3 PEaJIbHON IPAKTUKH

YpaBHEHHUsI U HEPABEHCTBA

3.1

Pemwlate sMHENHBIE, KBAaJpaTHbIE YPABHEHUS M pPalUOHAIbHBIC
YPaBHEHHs, CBOJAIIMECS K HUM, CUCTEMBI JBYX YPaBHEHHUU C JBYMs

NEPEMCHHBIMU

3.2

[IpoBomuTh mpOCTEHIINE MCCIEIOBAHUS YPAaBHEHUH M CUCTEM
YpaBHEHMH, B TOM UHCIIEé C TPUMEHEHUEM TIpapUuecKux
IpeJCTaBICHUN (yCTaHABJINBATh, UMEET JIM YPAaBHEHHUE WIN CUCTEMA

YpaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U Ipoyee)

3.3

[lepexomuTs OT cliOBeCHOHW (HOPMYIHUPOBKM 3aauun K €&
anredpanvdeckoil MOJETHU C MOMOIIBIO COCTABJICHUS YPAaBHEHUS WU
CHUCTEMBI ypaBHeHHﬁ, HHTCPHNPETUPOBATL B COOTBETCTBUH C

KOHTCKCTOM 3aJa4u HOJ'Iy‘IGHHbIﬁ pe3yiibTat

34

[IpuMeHATH CBOWCTBA YHCIOBBIX HEPABEHCTB [UI CpPAaBHEHUA,
OLICHKH, pelIaTh JUHEHHBIE HEPABEHCTBA C OJAHON MEPEMEHHON U UX
CHCTEMBI, 1aBaTh rpa)uuecKyto WJUTIOCTPALUIO MHOKECTBA PEILIEHUH

HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIUU

4.1

[lonnMaTh W WCMONB30BaTh (YHKUMOHAIBHBIE TOHATHA W S3BIK
(TepMHMHBI, CUMBOJINYECKME OOO3HAYEHUs), OINpPENENATh 3HAYCHHE
(YHKLIMU 110 3HAYEHUIO apTyMEHTa, ONPEAesITh CBOMCTBA (DYHKIIMU

o e€ rpaduky

4.2

Ctpouts rpaduku 31eMEeHTapHbIX PYHKINN BUA:

y=kl/x

kix

, Y =X% y = X3, y = [X|, OMUCBIBaTh CBOWCTBA YHUCIOBOM (PYHKIUH 1O €€

rpaduky




9 KVIACC

Kon
NPoOBEPsIEMOro
pe3yJbTarTa

HpOBepﬂeMble NMPEAMETHBIC PE3YJbTATHI 0CBOCHUSA OCHOBHOM
Oﬁpﬁ?.OBﬂTCJILHOﬁ nporpaMmmMbl OCHOBHOI'O 001ero Oﬁpﬂ?.OBﬂHHﬂ

1

Yucna 1 BEIYUCIIEHUS

1.1

CpaBHUBaTh M yHOPSAIOYUBATH PAllMOHAIBHBIE U HpPPAllMOHAIbHbBIE

qucia

1.2

BrimonaaTs apI/I(i)MCTI/I‘IeCKI/Ie ,Z[eflCTBPISI C palluOHAJIbHBIMHA YUCJIaMU,
coucTasd yCTHbIC U TMCbMCHHLBIC HpI/IéMI)I, BBIIIOJIHATH BBIYUCICHHUS C

HppannuoHaJIbHBIMU YU CJIaMHU

1.3

Haxoaute 3HauyeHUs CTENEHEH C MeJbIMU IIOKa3aTesIMd U KOpHCfI,

BbIYUCIATH 3HAYCHHUA YU CIIOBBIX Bblpa)KeHI/Iﬁ

1.4

OprrJ’IfITB )IeI\/'ICTBI/ITeJ'II)HI)Ie qucia, BBIIIOJIHATH IIPUKUOKY

pe3yibTaTa BLIQHCHCHHﬁ, OLCHKY YHUCJIOBBIX Bpra)KeHI/Iﬁ

YPaBHeHI/I}I 1 HCPABCHCTBA

2.1

Pemwlate MHENMHBIE W KBAaJApPATHBIE YPAaBHEHHWs, YpPABHEHUS,

CBOJIAIIUECS K HUM, [TPOCTEHIINE APOOHO-pallMOHANIbHBIE YPaBHEHUS

2.2

Pemwrats cucTeMsl IBYX JTUHEHHBIX YPAaBHEHUM C ABYMS IEPEMEHHBIMU
Y CUCTEMBI IByX YPABHEHUM, B KOTOPBIX OJIHO YPaBHEHUE HE SIBIISAETCS

JIMHEWUHBIM

23

PemraTte TexcTOBEIC 3aJadu aHFe6paI/I‘ICCKI/IM cImocodoMm ¢ IIOMOIIBIO
COCTaBJICHHUA YpPaBHCHHUA HJIM CHCTCMBI ABYX ypaBHeHI/Iﬁ C IAByMs

NEPEMCHHBIMHU

24

[IpoBomuTh mpOCTEWIINE MCCIEIOBAHUS YPABHEHUH M CUCTEM
YpaBHEHMH, B TOM UHCIEé C IPUMEHEHUEM TIpadUuecKux
npeicTaBieHuil (HampuMep, yCTaHaBIUBaTh, UMEET JIM ypaBHEHHE

WIN CUCTEMA YPABHEHUM PEILIEHUS, €CIIU UMEET, TO CKOJIBKO)

2.5

Pemate nmHeiiHBIC HCPABCHCTBA, KBaApaTHbBIC HCPABCHCTBA,
H306pa)I(aTI> PCUICHUC HCPABCHCTB Ha YHCI0BOM HpﬂMOfI, 3alliMChIBAaTh

peuIeHuC ¢ IOMOUIBIO CUMBOJIOB

2.6

Pemars cucTemMbl JTHHEHHBIX HCPABCHCTB, CUCTCMbl HCPABCHCTB,

BKJIIOYAOMIWMC KBAaAPATHOC HCPABCHCTBO, 1/1306pa>1<aT1> pPEIICHUC




CUCTEMbl HEPaBEHCTB Ha YMCIIOBOM MPSMOMH, 3alMChIBaTh PELIEHUE C

IIOMOIIBIO CUMBOJIOB

2.7

Hcnonp30BaTh HEpaBEHCTBA MIPU PELICHUM PAa3JIMYHBIX 3a1a4

DyHKIUU

3.1

PacriosHaBate  (QyHKOMHM ~ M3ydeHHBIX  BHIOB.  Iloka3bIBaTh
CXEMAaTHUYECKH pAacIloJO)KEHUE Ha KOOPAMHATHOW  IUIOCKOCTH
rpadpukoB Qynkuuii Bunma: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B
3aBUCHMOCTH OT 3HAYCHUH KOI(PPHUIMCHTOB, ONMUCHIBATH CBOWCTBA

byHKIMMA

3.2

[Toka3piBaTh CXEMaTHYECKU pAacCIOJIOKEHHE Ha KOOPIMHATHOM
IUIOCKOCTH TpaukoB (YHKUIMH BUAa y = VX, y = |X| U ONHCHIBAThH

CBOICcTBa PyHKIMI

3.3

Ctpouts u u300pakaTb cXeMaTH4eCKH TpaduKU KBaIPATUIHBIX
(GyHKLUH, ONMUCHIBaTH CBOMCTBA KBAJPAaTHUHBIX (QYHKIHMH TO HX

rpadukam

3.4

PacnioznaBate KkBajpaTtuyHyto (yHKIUIO 1O ¢GopMmylie, NPUBOAUTH
OpUMephl KBAaIpaTUYHBIX (PYHKIMNA U3 peanbHON >KU3HU, (PUUKH,

T€OMETPUH

Apudmerndeckast 1 reoMeTpUIeCcKas IpOTrpeccuu

4.1

Pacno3naBaTh apupMeTHUECKyl0 UM T€OMETPHUYECKYIO MPOrpeccuu

IIPU pa3HbIX crocodax 3aaHus

4.2

BBINONHATE BBIYMCICHUSI C UCHOJIb30BaHUEM (HOpMYIN 7-TO 4iieHa
apu(pMeTUYeCKO 1 TeOMETPUUYECKON MPOTrpeCcCcHii, CyMMBI MEPBHIX N

YJICHOB

43

I/I3o6pa>1<aTL YJICHBI noCIaCaA0BaTCIbHOCTHU TOYKaMH Ha

KOOPAMHATHOW INIOCKOCTH

4.4

Pemate 3aJa4u, CBA3aHHBIC C YUCJIOBBIMU ITOCJICA0BATCIBHOCTIAMHU, B
TOM 4YHCJIC 3aJa4u Hu3 peanLHoﬁ KHN3HU (C HUCIIOJBb30BaHUCM

KaJIbKYJIATOPA, IM(PPOBBIX TEXHOJIOTHIA)




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BBIYUCIECHUS
JlpoOu OOBIKHOBEHHBIE U JECATUYHBIE, IEPEXO]T OT OJHON (OPMBI 3aITUCU
1.1 napoOeil k apyroi. IloHsATHE palMOHAJIBHOIO YHCIA, 3alMCh, CPaBHEHUE,
YHOPSA0OYMBAHUE PALIUOHATIBHBIX YHCEI
19 Apudmernueckre 1eHCTBUS C palliOHATLHBIMU YKcIaMy. Pemienue 3aaq u3
' peanbHOM MPaKTHUKU HA YacTH, Ha Ipoou
13 CreneHp C HaTypajbHBIM IIOKa3aTelleM: ONpeiesieHHe, NpeodpazoBaHUe
' BBIpa)XEHUI1 Ha OCHOBE OTIPE/ICIICHNS, 3aIUCh OOJIBIINX YNCEIT
L4 [IpoueHTsl, 3anuch NPOLUEHTOB B BUAE ApOOU U JpoOU B BHUJE MPOLIEHTOB.
' Tpu OCHOBHBIE 331a4y Ha NIPOLIEHTHI, PELICHHE 3a7a4 U3 PEAIbHOM IPAKTUKU
s [IpumeHeHre NpPU3HAKOB JAEIUMOCTH, pa3JIOKEHUE Ha MHOXHUTEIU
' HaTypaJbHbBIX YUCEIl
L6 PeanbHple  3aBHcMMOCTH, B TOM 4YHCIEe TpsiMas ©  oOpaTHas
' IIPONOPLUOHAIBEHOCTH
2 AnreOpanyeckre BhIpaKeHHs
1 IlepemeHHbIE, YMCIIOBOE 3HAUEHUE BBIPAXKEHUS C IepeMEHHOM. [lonmycTiumble
' 3HaYEHUS IEPEMEHHBIX
55 [IpencraBieHre 3aBUCUMOCTH MEXIy BEJIWYMHAMHU B BHIE (HOPMYIIBL.
' Beruucnenus no gpopmynam
23 [IpeoOpa3oBanue OYKBEHHBIX BBIPQKECHUH, TOXIECTBEHHO pPAaBHbIE
' BBIPAKEHUS
24 CBolicTBa CTENIEHU C HATYPAJIbHBIM [TOKa3aTeIeM
5 s OpnounieHsl ¥ MHOTOWIeHbl. CTeneHb MHOrowieHa. CiloxeHue, BhlYUTaHue,
' YMHOXXEHHE MHOTOYJIEHOB
@opMybl  COKpAIIEHHOTO YMHOMKEHHUS: KBaJapaT CyMMBl U KBajapaT
2.6 pasHoctu. dopMyna pa3sHOCTH KBaApaToB. Pa3nokeHMe MHOTOWIEHOB Ha
MHOKUTENH




3 YpaBHeHus
31 VYpaBHeHHE, KOpEHb YypaBHEHMs, IpaBUia MpeoOpa3oBaHMs YpaBHEHUS,
' PaBHOCHJIBHOCTb YpaBHEHUN
19 JIuHeliHOE ypaBHEHHME C OIHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO
' YpaBHEHUS, PEUICHUE JIMHEUHBIX YPaBHECHUI
33 CocrapieHre ypaBHEHUH 110 YCJIOBHIO 3a7jauu. PellieHre TeKCTOBBIX 3a/1a4 C
. IIOMOILBI0 YPaBHEHUI
34 JluneliHOE ypaBHEHHUE C IBYMS EPEMEHHBIMH U €To rpaduk
Cucrema AByX JMHEHHBIX ypaBHEHUH C JIByMs NepeMEHHbIMU. PemieHue
3.5 CHUCTEM YpPaBHEHHH CITOCOOOM TOICTAaHOBKH. [IpuMephI pereHust TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. @yHKkuun
4.1 Koopaunara Touku Ha npsiMoi
49 UYucoBble IpOMEXKYTKH. PaccTosiHue MeX 1y ABYMS TOUKaMU KOOPAMHATHOU
' MpAMOM
43 [TpsmoyronbHas cuctema koopauHatr, ocu Ox u Oy. Abcuucca U opAUHATa
' TOYKHU Ha KOOPJIAWHATHOH IUIOCKOCTH
44 [Tpumeps! rpadukoB, 3anaHHbIX GopMynamu. UTeHne rpadKoB pearbHBIX
' 3aBUCUMOCTEMN
4.5 [Tonstue pynkuuu. 'paduk dpynkmuu. CoiicTBa PpyHKIMN
4.6 Jluneiinas @ynkuus, eé rpaduk. I'padux pyHkuumn y = [X|
47 I'paduueckoe pemieHHe JIMHEHHBIX YpaBHEHHMM W CHCTEM JIMHEHHBIX
' YpaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHMS
1 YHucna 1 BBIYUCIICHUS
11 KBangparupiii xkopeHp u3 umcna. [loHsATHE 00 HMPpPAMOHAIBHOM YHCIIE.
' JlecaTuuHble TPUOIMKEHUS UPPALMOHATIBHBIX YHCEIT
CpoiicTBa apupMeTHYECKMX KBaJpaTHbIX KOPHEM M HX IpPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHCJIOBBIX BBIpAKEHUN U BBIUHCIICHUSIM.
JleficTBATENBHBIE YNCTIA




1.3

Crenensb c 1eNbIM MoKaszaTesieM U €€ cBoiicTBa. CTaHaapTHas 3alKiCh Yucia

2 Anrebpanyeckue BoIpaKEHUS

51 KBampaTtHelit TpéxuineH, pa3lio)KeHHE KBagpaTHOTO TpEXWIeHa Ha
' MHOHUTEIH

2.2 Anrebpanyeckast Apodb. OCHOBHOE CBOMCTBO ayiredbpandeckoi apoou

2.3 CrnoxxeHue, BRIYMTaHUE, YMHOKEHHE, JIETICHUE allreOpandeckux apooei

24 PanmonanbHblie BEIpayKeHUS M UX IpeoOpazoBaHue
3 YpaBHEHHUsI 1 HEpABEHCTBA

11 KBanpatHoe ypaBHeHue, ¢opmysa KOpHEHl KBaJpaTHOIO YpaBHEHHUS.
' Teopema Buera

3.2 Pemenue ypaBHeHUH, CBOAAIIMXCA K JIMHEMHBIM U KBAIPATHBIM

33 [Ipocreiimme qpoOHO-palliOHAIBHBIE YPaBHEHUS

I'paduueckas nHTEpIIpETALIUs YPAaBHEHUH C ABYMS IIEPEMEHHBIMU U CUCTEM
34 JIMHEHHBIX YPaBHEHUH C IByMsl IepeMeHHbIMU. [Iprmepsl pemienns cucrteM
HEJIMHEHHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMU

3.5 Perrenue TeKCTOBBIX 3aa4 alreOpandeckiuM CrocoOoM

3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaseHcTBO ¢ 0/1HOM NTepeMEHHOMN

3.8 PaBHOCUIIBHOCTH HEPABEHCTB

3.9 JIuneliHbpIe HEPABEHCTBA C OJTHOM IEPEMEHHOU

3.10 CucTeMbl TUHEUHBIX HEPABEHCTB C OJJHOM NEPEMEHHOMN
4 DOyHKIUU

41 [Monstne ¢yukuuu. OOMacTh oONpeneneHUs] U MHOXECTBO 3HAYCHHI
' ¢ynkiuu. CriocoOs! 3ananust pyHKIHUN

4.2 I'padux Gpynkumu. UreHne cBoicTB GyHKINU 1O €€ rpaduKy

4.3 [Tpumeps! rpadukoB GyHKINH, OTPAKAIOMINX PeaTbHBIEC TPOIECCHI

44 OyHKIIUKM, ONUCHIBAIONINE TPSIMYI0 W OOpaTHYIO TPOMOPIHOHAIBHBIC
' 3aBUCHUMOCTH, UX TpapuKu

4.5 ®yHkIuu y =x? y = x’

4.6 OyHKIMH y = VX, ¥ = |x|

4.7 I'pacdmyeckoe penieHrne ypaBHEHUIN U CUCTEM YpPaBHEHHIA




9 KVIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Hucna v BBIYUCICHUS
. PanmonanbHble YMCa, MppalMOHAIBHBIC YHCIA, KOHEYHBIE M OECKOHEYHBIC
' JeCATHYHbIE JPOOH
MHOXECTBO  JEHCTBUTEIBHBIX  YHCEN, JEHCTBUTENbHBIE 4YHUCIA  KaK
- OCECKOHEYHBIE JCCSITHYHBIC IpoON. B3auMHO OJHO3HAYHOE COOTBETCTBUE
' MEXJly MHOXKECTBOM JEHCTBUTEIBHBIX YHCEI W KOOPAMHATHOW MPSIMOIA.
CpaBHeHME JIeHCTBUTENIbHBIX YHCET
1.3 ApudmeTrndeckre IeHCTBUS ¢ IEHCTBUTEILHBIMEA YUCIAMU
N3mepenusi, mpubImKeHusl, OIICHKU. Pa3Mepbl 00BEKTOB OKPYIKAIOIIETO MHPA,
L4 JUIUTEIBHOCTh TPOIIECCOB B OKpYyXkKarouieM mupe. [IpubnmxénHoe 3HaueHHe
. BEJIMYUHBI, TOYHOCTH MpubImxkenus. OkpyriaeHue uncen. [Ipukuaka u oreHka
pe3yJIbTaTOB BEIYMCIICHUN
2 YpaBHEHUS U HEPABEHCTBA
2.1 YpaBHEHUA ¢ OJJTHON TEPEMEHHOMN
2.2 JIuneitnoe ypaBHeHue. Pemenue ypaBHEHUH, CBOJAIIUXCS K JTUHEHHBIM
2.3 KBagparnoe ypaBHeHue. Penienre ypaBHeHU, CBOAAIIMXCS K KBaIPAaTHBIM
94 bukBanpatHoe ypaBHeHue. IIpuMepsl pelieHUs ypaBHEHHUUM TpPETbed U
' YeTBEPTOW CTENEHEN PA3JIOKEHUEM HA MHOKUTEIIN
2.5 Pemenue npoOGHO-paliOHAIbHBIX YpaBHEHUN
2.6 Cucrembl ypaBHEHUI
2.7 VYpaBHeHuUe ¢ AByMS IEPEMEHHBIMH H €T0 Tpaduk
2.8 Pemenue cuctem AByX JIMHEHMHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU
29 Pemenne crucreM IByX ypaBHEHMI, OJHO M3 KOTOPBIX JIMHEWHOE, a APYyroe —
' BTOpPOM CTEIEHU
2.10 I'paduueckas HHTEPIIPETAIIUS CUCTEMBI YPaBHEHUI € ABYMS IEPEMEHHBIMU
2.11 Pemrenre TekCTOBBIX 33724 aNTreOpanyecKuM Crocooom
2.12 UYucroBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 Pemrenne nMHENHBIX HEPABEHCTB C OAHOW NTEPEMEHHOMN
2.14 Pemienue cucrem JIMHEHHBIX HEPABEHCTB C OJHON EPEMEHHOM
2.15 KBanparHbie HepaBeHCTBa




I'padmyeckas uHTEepIipeTalvss HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS

2.16
IIEPEMEHHBIMU

3 OyHKIMH

11 KBangparuunas ¢yskuums, e€ rpadpuk u cpoiictBa. [lapaborna, KoopanHATHI
' BEPIIUHBI TapaboJIbl, OCb CHMMETPUH MTapadOJIbI

3.2 I'padukn byukumii y=kx, y=kx+b u ux cBorcTBa

33 I'paduku bynkmuit y=k/x, y = x° 1 UX CBONCTBA

34 I'paduku pyHkuumii , 1 UX cBONCTBA
4 YucnoBsle NOCIEA0BATENBHOCTH

il Onpenenenue U crocoObl 3a7jaHus YUCIOBBIX MOCIIeI0BaTeNbHOCTEN. 3a1aHne
' MOCJIEI0BATEIILHOCTH PEKYPPEHTHOM popMyIioi u GopmyJIioi n-ro ujieHa

42 Apudmernueckas mnporpeccusi. Dopmynsl n-ro wieHa apudmernyeckoit
' IIPOrPECCUH, CYMMBI IIEPBBIX /1 YICHOB

43 I'eomerpuueckas mnporpeccusa. PopMysbl 7n-ro 4jeHa TI'€OMETPUYECKOU
' IIPOrPECCUU, CYMMBI IIEPBBIX /1 YIECHOB

44 N300paxeHne uiaeHOB apu(pMETHUECKOM U TEOMETPUYECKOM mporpeccuii
' TOYKaMU Ha KOOPAUHATHOW TUIOCKOCTHU. JINHENHBIN U 9KCIIOHEHIIMAJIbHBINA POCT

4.5 CnoskHble TPOLEHTBI




IHPOBEPSAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3VJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI OCHOBHOT' O OBHIET'O OBPA3OBAHUA

Kon
NpoBepsIeMoOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM pe3yJbTaTaM
O0CBOEHHSI OCHOBHOW 00pa30BaTe/ibHO MPOrpaMMbl 0CHOBHOTO
o0u1ero oopazoBanusi Ha ocHoBe PI'OC

YMeHue omnepupoBaTh MOHATHSAMU: MHOXECTBO, IOJMHOXECTBO,
Olepanuy HaJ MHOXXECTBAMH, YMEHHE ONEpUPOBATH MOHSATHSIMH:
rpad, cBsA3HBIN rpad, OepeBO, MUK, TPUMEHATh UX MPH PEIICHUU
3aJa4; YMEHHE UCIOJNb30BaTh TIpadUuecKkoe Ipe/CTaBICHUE
MHO>KECTB JUIsl OIMCAHUS PEabHBIX MPOLIECCOB M SBICHUM, NpHU

PCHICHUHU 3a1a4 U3 APYTUx y‘-Ie6HBIX npeamMcToOB

YMmenue OICpHUPOBATH NOHATUAMMU: OMPCACIICHUEC, aKCHUOMaA, TECOPEMaA,
A0Ka3aTeiIbCTBO, YMCHHC pacCliO3HaBaTb HWCTUHHBLIC W JIOXKHBIC
BBICKA3bIBaAHUS, HNPUBOAWUTHL HPUMEPBI U KOHTPHPUMEPLI, CTPOUTH

BBICKA3bIBAHUS U OTPpULIAHUA BBICKa3bIBaHUH

YMeHne onepupoBaTh MOHATUSIMHU: HATYPAIbHOE YUCIIO, TIPOCTOE U
COCTaBHOE YHUCIJO, JEIUMOCTh HATypaJbHbIX YHUCEN, IPU3HAKU
JETUMOCTH, 1EJI0€ YHUCIIO, MOJIYJIb YMCia, OOBIKHOBEHHAs ApOOb U
JecATUYHAs Apo0b, CTAHIAPTHBIA BUJ YKCIIA, PAIlMOHAIBHOE YHCIIO,
UppalMOHATIBHOE YHCIO, apu(PMETHYEeCKUH KBaJIpaTHBIA KOPEHb;
yMEHUE BBIMIOJNHATH JCHCTBUA C YWCIAMH, CpaBHUBAaTh U
YHOpSAIOUMBATh YHUCIA, NPEACTaBIATh 4YHCIa Ha KOOPJIWHATHOM
NpsIMOM, OKPYIJISATh YHUCIIA; yMEHHUE JelaTh MPUKUIKY U OICHKY

pe3yiibTaTta BBIUMCIICHHI

YMeHue onepupoBaTh MOHITUSIMU: CTETIEHb C IENbIM MOKa3aTeleM,
apudmeTHueCcKuil KBaJIpaTHBIN KOpEeHb, MHOTOUJICH, alreOpandeckas
IpoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATYpaJbHOW CTEHCHH
OOJIbIlIe EIUHUIIBI; YMEHHE BBIMONHATh PAcu€Thl MO GopMyliam,
npeoOpa3oBaHus IENBIX, JAPOOHO-PAIMOHATLHBIX BBIPAKCHHHA U
BBIPQXEHHUH C KOPHIMH, pa3I0KeHHE MHOTOWJICHA HA MHOXKHUTEIH, B
TOM YHCJIE C HCIOJb30BaHWEM (OPMYJT Pa3HOCTH KBaJpaTOB M

KBaJpaTa CYMMbI H Pa3HOCTH

YMeHue ONCPHUPOBATH IMMOHATHUAMU: YHCJIOBOC PABCHCTBO, YPABHCHHUC




C OJHOM MEPEeMEHHOW, YHCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
NEPEMEHHOM; YMEHHUE pelllaTh JUHEHHbIE U KBaJpaTHbIE YpaBHEHMUS,
JTPOOHO-pallMOHATIFHBIE YPABHEHHS C OJAHOU MEPEMEHHOU, CUCTEMBI
JIBYX JINHEWHBIX YPaBHEHUH, JIMHEITHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJ[paTHbIE U JPOOHO-pallMOHAILHBIE HEPABEHCTBA C OJHOMN
NIEPEMEHHOM, B TOM YHUCJIE IPU PEIICHUH 3a/1a4 U3 IPYTUX NPEIMETOB
U TMPAKTUYECKUX 3a/1a4y; YMEHHUE HCMOJIb30BaTh KOOPAMHATHYIO
IPSMYI0 U KOOPJWHATHYIO TUIOCKOCTH JIJISi M300payKEHUS PEIIeHUI

YPaBHEHHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBath NOHATUAMU: QYHKIMA, FpaduK QyHKINH, HYTH
byHKIHH, MPOMEXYTKH  3HAaKOIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHus, yObIBaHUS, HauOousblliee M HAMMEHbILEEe 3HAYCHUS
byHKINY; yMEHHE OTIepPUPOBATH TOHSATHUSIMH: npsMast
IPONOPIUOHATIBHOCTD, IMHEHHAS (PyHKIINA, KBagpaTUuYHas QyHKIUSA,
oOpaTHasi TMPONMOPIHOHAIBHOCT, Mapaboia, runepOoia; yMeHHE
ctpouth rpaduku  QYHKIWNA, HUCMOJB30BATh Tpaduku I
OTIpeJIeJIEHUs] CBOMCTB IPOLECCOB U 3aBHCUMOCTEH, AJS pelIeHUs
3a7a4 U3 JPyruxX y4eOHbBIX MPEIMETOB M peallbHOW KHU3HH, YMECHHE

BbIPpaXXaThb Q)OpMYJ'IaMI/I 3aBUCUMOCTH MCIKIY BCIIMUMHAMUA

Ymenue OIIepUpOBaTH MOHSITUSIMHU: MOCIIE0BATEIHHOCTD,
apupMeTHyecKkass W TeoMeTpudeckas MNpOTPECcCUd;  YMEHHE
UCIIOJIb30BaTh CBOMCTBA MOCJEI0BATEIbHOCTEH, (hOPMYIIBI CYMMBI U
o0IIero 4jieHa MpH pelieHu  3a/1ad, B TOM YUCIE 33734 U3 APYTUX

y4eOHBIX MPEIMETOB U PEATTbHOMN KU3HU

YMeHue pemarh 3a7aud pa3HbIX THUIOB (B TOM YHUCIJIE Ha MPOLIEHTHI,
IO WM 4YacTH, JBWXKEHHUE, paboTy, LIEHy TOBapOB M CTOMMOCTH
MOKYTIOK ¥ YCITYT, HAJIOTH, 3aJa41 U3 00JIaCTH yIIpaBICHUS JIMUHBIMU
U ceMeWHbIMH (UHAHCAMHU); YMEHHE COCTaBISITh BBIPAKEHUS,
ypaBHEHHUsI, HEPABEHCTBA W CHUCTEMbl 110 YCJIOBHIO 3a/ayd,
UCCJIEIOBATh MOJyUYEHHOE PEIlIEHUE U OLIEHUBATh MPaBIONOI00HOCTh

IMNOJIYYCHHBIX pPC3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMU: GUTYpa, TOUKA, OTPE3OK, MpsAMasi,
ayd, JIOMaHas, yToJI, MHOT'OYT'OJIbHUK, TPEYTOJIbHUK,
paBHOOEIPEHHBIN u PaBHOCTOPOHHUI TPEYTOJIbHUKH,
IOPSIMOYTOJIBHBIN TPEYrojJbHUK, MeauaHa, OMCCEKTpruca M BbICOTA

TPEYrOJbHUKA,  YETHIPEXYTOJILHUK,  MapajuieJorpaMM,  pomo,




OpsIMOYTOJIBHUK, — KBajpar, Tpameuus; OKPY>KHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C TPOCTPAHCTBEHHBIMU (hUTypamu;
yMEHHUE periaTh 3aJa4d, B TOM YUCJIE U3 MOBCEIHEBHON KU3HH, Ha
HaXO0X/IEHUE T€OMETPHUUECKUX BEJIMUMH C MPUMEHEHHEM H3yUEHHBIX

CBOWCTB ¢uryp u pakroB

10

YMeHne omnepupoBaTh MOHSATHAMHU: PABEHCTBO (UTYpP, PaBEHCTBO
TPEYTrOoJIbHUKOB; MapalieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX,
yrojl MEXIYy MNpSAMbIMH, HEPHEHIUKYJISAp, HAKIOHHAs, MPOEKIUs,
nogobue  Quryp, TOMOOHBIE ~ TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHUTEJIBHO TOYKH M NPSIMON; YMEHHE paclio3HaBaTh PaBEHCTBO,
CUMMETpUI0O M mojobue ¢uryp, MMapaJuIeIbHOCTh U

MNEPNECHAUKYIIAPHOCTD IIPAMBIX B OKPY’KaroeM MHUPE

11

YMeHue onepupoBaTh MOHATHAMM: JJIMHA, PAcCTOSHHUE, Yol
(BesiMuMHA yria, CHHYC U KOCHHYC yIJla TPEyroJIbHUKA), IJIOLIA/b;
yMEHHE OIIEHUBATh Pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHHE TPUMEHATH (OPMYIbl MEpUMETpa U IUIOLIAAU
MHOTOYT'OJIbHUKOB, JJIUHBI OKPYKHOCTH U IUIOUIANX Kpyra, o0bema
IPSIMOYTOJIBHOTO TMapaliesIeNuIeia; yMEHUE PUMEHATh NPU3HAKU
pPaBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJbHUKA,
teopemy [ludaropa, TpuroHomerpuueckre COOTHOILICHUS IS

BBIYMCIICHHS UIUH, PACCTOSHUM, IJIOIANEH

12

YMmenne wu300paxkarh IUIOCKHE QUTYpBl M HMX KOMOHMHAILWH,
IPOCTPAHCTBEHHbIE (PUTYPBI OT PYKH, C TOMOINBIO YEPTEKHBIX
UHCTPYMEHTOB U DJIEKTPOHHBIX CPEJICTB MO TEKCTOBOMY WIIH

CHMBOJIbHOMY OITMCAHUIO

13

YMeHue omnepupoBaTh IMOHATHSAMHU: MPSIMOYTOJbHAas —CHCTEMa
KOOpAMHAT; KOOPJIMHATBl TOYKH, BEKTOpP, CyMMa BEKTODPOB,
IPOU3BEJIEHUE BEKTOpa Ha YHUCJIO, CKAJISIpHOE IPOU3BEIECHUE
BEKTOPOB; YMEHHME HCIIOJIb30BATh BEKTOPBI M KOOPAMHATHI JUIS
IPEJCTaBICHNs JaHHBIX M PELICHUs 3a/1ay, B TOM YMCIE U3 APYTUX

y4eOHBIX MPEAMETOB U peaabHON KUZHU

14

YMeHue onepupoBaTh IOHSTHUSAMHU: CTOJIOMKOBBIE U KPYI'OBBIE
IMarpaMMbl, TaOJMIbI, cpeaHee apudMeTHYecKoe, MeauaHa,
HauOoJIbIllee U HaMMEHbIIIee 3HAYEeHUs, pa3Max YMCIOBOrO HaboOpa;

YMEHUE M3BJIEKATh, HMHTEPIPETUPOBATh M MPeoOpa3oBHIBATH




uHbOpMaIMIO, NPEICTABICHHYI0 B TaOauIlaX M HAa Jguarpammax,
OTPaXKAIOIIYI0 CBOKMCTBA U XapaKTEPUCTUKU PEAbHBIX MPOLECCOB U
SBJICHUI; yMEHUE pacllo3HaBaTh W3MEHYHMBHIC BEIUYUHBI B

OKpYZKaroumeM MHUpe

15

YMeHue onepupoBaTh MOHATUAMU: CIy4YalHBIA ONBIT (CIy4yaiHbIHA
OKCHEPUMEHT), JIJIEMEHTApHOE COOBITHE (PJIEMEHTAPHBIM HMCXON)
CJIy4alfHOTO OIbITA, CIIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHME HAXOIUTh BEPOSTHOCTH CIIydallHBIX COOBITHH B OIBITax ¢
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMH; YMEHHUE peEIIaTh
3aJa4d METOZOM OpPraHU30BaHHOTO Mepedopa M ¢ UCIOJIb30BaHUEM
IpaBUJia YMHOXKEHUS; YMEHHUE OLICHUBAThb BEPOSATHOCTH pPEaJbHBIX
COOBITUH U SBJIEHUH, IOHUMATh POJIb MPAKTHUUYECKH JIOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUN B OKpPY)KAIOIIEM MHpPE U B IKHU3HU;
3HAKOMCTBO C MOHSITHEM HE3aBUCUMBIX COOBITHI; 3HAaKOMCTBO C

3aKOHOM OOJIBIIUX YHCEI U €TI0 POJIBIO B MAaCCOBLIX SABJICHUAX

16

YMeHue BbIOMpPATh MOAXOMAIIMNA M3YyUYEHHBIH METON Ui PeLIeHUs
3a/1a4¥, IPUBOJUTH NIPUMEPHI MATEMAaTHYECKMX 3aKOHOMEPHOCTEH B
IIPUPOJE U )KU3HU, PACTIO3HABATH IIPOSIBJIICHUE 3aKOHOB MATEMAaTUKH B
UCKYCCTBE, OIMCBHIBaTh OTHENIbHBIE BBIJAIOLIUECS PE3YJIBTATHI,
IIOJlyYEHHBIE B XOJ€ PAa3BUTUSA MAaTEMaTHKU KaK HayKd, IPUBOJUTH
IpUMEPBl  MATEMAaTHUYECKUX OTKPBITUH M HUX aBTOPOB B

OTEYECTBEHHON M BCEMUPHON UCTOPHUH




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA OI'D
IHO MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
1 Hucna 1 BBIYUCICHUS
1.1 Harypanbnsle u nensie yncia. [Ipu3Haky AeIMMOCTH LENbIX YHCEIT
1 OObIKHOBEHHBIE UM JECATUYHBIE  JIpOOHM, TPOIEHTHl, OECKOHEYHbIE
' MEePUOINYECKHE TPOOH
13 Pamonaneheie  yncna. ApupMeTHYECKHE ONepalud C PaldOHAIHHBIMU
' quclIaMu
L4 JleiicTBuTenbHble unciaa. ApupMETHUECKHE ONepanuu ¢ ACHCTBUTEIbLHBIMU
' YUCIaMHU
s [TpuOnxkE€HHBIE BBIYMCIEHUS, MpaBWIa OKPYIJIEHUS, NPUKHUIKA U OLEHKa
' pe3yabpTaTa BEIYUCICHUN
2 Anrebpanyeckue BhIPaKESHHUS
2.1 bykBeHHbIE BbIpaXKEHUS (BBIPAXXEHUS C IEPEMEHHBIMU )
55 Crenenp ¢ uenbiM nokazateneM. CrTeneHb C palloOHaIbHBIM IIOKA3aTEJIEM.
' CBoiicTBa cTeNIeHU
23 MHorousieHsl
24 Anrebpanueckas ApoOb
) s ApudmMernuecknii  KOpeHb  HaTypaJibHOW  cremeHu.  JleWctBus ¢
' apu(pMeTHYeCKUMU KOPHSIMU HATYpaJIbHOM CTEleHU
3 VYpaBHEHUSI 1 HEPABEHCTBA
31 lensie u apoOHO-panMoHaIbHBIE ypaBHEHUS. CHUCTEMBI W COBOKYITHOCTH
' ypaBHEHUU
35 Llenbie u npoOHO-palnioHaIbHBIE HepaBeHCTBA. CHUCTEMbI U COBOKYIHOCTHU
' HEPABEHCTB
3.3 Pemenne TekCTOBEIX 3a71a4
4 Uucnoble OCIEI0BATEBHOCTH
4.1 ITocnegoBaTenbHOCTH, CIIOCOOBI 3aJaHM [I0CIIEN0BATEIHLHOCTEN
4.2 Apudmernueckas U reomeTpuyeckas mporpeccuu. Dopmysa  CI0KHBIX




IIPOLIEHTOB

5 OyHKIMHU
@Oyukius, cnocoObl 3amanus  ¢yHkuumu. ['paduk  ¢yHkumu. OO6nacTb
oTpesieNieHUs] U MHOKeCTBO 3HaueHuH ¢pyHkiun. Hymn pynxuun. [pomexyTku
5.1 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (GyHKIMH. MaKCUMyMBbl U
MUHUMYMBl (yHKIMU. Haumbosnbliee W HauMeHbllee 3HaYeHHE (YHKIMM Ha
IIPOMEXKYTKE
6 Koopannatsl Ha IpsIMO U IIJIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlexapTOBbI KOOPIMHATBI Ha INIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 uX CBOMCTBA
7.2 TpeyronbHHUK
7.3 MHoOroyrojasHuKu
7.4 OKpY>KHOCTb U KpYyT
7.5 H3mepeHne reoMeTpUYeCKUX BEJTMIUH
7.6 BekTopsl Ha IIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnwucarenpHas CTATUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET



