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IHHOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISE€TCS OJHUM W3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHA 00ECIIEYMBACT U3YyUCHHUE JIPYTUX JUCITUIUINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHHUTAPHOTO IIMKIOB, €€ OCBOEGHHWE HEOOXOAUMO JUIs
MIPOJIOJDKEHUS 00pa30BaHUs M B MIOBCEIHEBHOW JKU3HU. Pa3BuTHe y 00yJaronmxcs
HAyYHBIX TPEJCTABICHUN O TMPOWCXOXKICHUH W CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpaKeHUs MaTEMaTHYECKON HAyKOU SBIICHUN M TIPOIIECCOB
B MpUPOJIe M O0OIIEeCTBE, POJIM MaTEeMAaTHUYECKOrO0 MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU H B MIPAKTHUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHHUSI
¥ Ka4eCTB MBIIIICHUS, HEOOXOUMBIX JIJISl IaNTallik B COBPEMEHHOM ITU(POBOM
obmiectBe. M3ydenuwe anreOpbl oOecrednBaeT pa3BUTHE yMEHUS HAOIONATH,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTHU, TpPeOyeT KPUTHUUYHOCTH MBILIUICHHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBUS W BBIBOJIBI,
dbopmynupoBath yrBepxkaAcHUSA. OCBOCHUE Kypca alreOpbl 00ecreynBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYalolUXCsi: OHHM HCHOJB3YIOT JICTyKTUBHBIE U
UHAYKTUBHBIE pacCyXJACHUs, 0000IeHNe U KOHKPETU3allMI0, abCcTparupoBaHue u
anajorutro. OOyueHue  anreOpe  MpearnonaraeT  3HAYUTEIbHBIH  00BEM
CaMOCTOATEIILHON JAESTENIBHOCTH O0YyYalolUXCs, IO03TOMY CaMOCTOSTEIbHOE
pElIeHHE 3a/1a4 SBIACTCS peanu3aluei e TeIbHOCTHOTO MTPUHITUIIA O0yYCHHUS.

B crpykType mporpammbl y4eOHOro kypca «Anredpa» Jjisi OCHOBHOIO
oOurero 00pa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIIbHO-METOINYECKHE
TuHUU: «Yucnaa u BRIUUCICHUN», « ANTeOpandecKrue BhIPAKCHUSY, «YPaBHEHUS U
HepaBeHCTBa», «Dyukmum»y. Kaxmas w3 3THUX coaepKaTeIbHO-METOIUYECKUX
JMHUYN pa3BUBAETCS HA MPOTSHKEHUH TPEX JIET U3YUYEHUsI Kypca, B3aUMOICUCTBYSI C
JIPYTUMHU €ro JUHUSAMU. B xome wu3ydeHus y4eOHOro Kypca OOyYaroIIuMMCs
MPUXOUTCS JOTHYECKH PACCYXKaTh, MCIIOJIH30BATh TEOPETHUKO-MHOXKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B TporpamMmy y4eOHOTO Kypca «Ajredpa» BKIIOUYEHBI
HEKOTOpPhIE OCHOBBI JIOTMKH, IPEACTABICHHBIE BO BCEX OCHOBHBIX pa3jienax
MaTeMaTU4eCKOro o0pa3oBaHusl U CIIOCOOCTBYIOIIME OBIAJACHUIO O0yJarOUTUMHUCS
OCHOB  yHHUBEPCAJIBHOTO MaTeMaThdeckoro s3bika. CoaepkaTrenbHOH |
CTPYKTYpPHOM OCOOEHHOCTBIO yueOHOTrO Kypca «Aunredpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxanne nWHUM «YWcClIa W BBIUHUCICHUS» CIYXUT OCHOBOH s
JTATbHEHIIET0 W3yYeHUS] MAaTEeMAaTHKH, CTIOCOOCTBYET Pa3BUTHIO y OOYYAIOIIUXCS
JIOTUYECKOTO MBIIUICHUS, POPMUPOBAHUIO YMEHHSI MOJIH30BATHCA AITOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl TOBCETHEBHOM
KU3HU. Pa3zBuTHE MOHATHS O YMCJIE HA YPOBHE OCHOBHOrO 001ero oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMH M HWPPAMOHATBHBIMA YHCTIAMHU, (HOPMHUPOBAHHEM



MPEJICTAaBJACHUN O JIEMCTBUTEILHOM 4YHCJE. 3aBEPIIEHHE OCBOCHHUS YHCIOBOM
JIMHUU OTHECEHO K cpeAiHeMy 0011eMy 00pa30BaHHUIO.

Conepkanue IByX aireOpandeckux JUHUM — « AnreOpandecKkue BhIpaKeHUsD)
U «YpaBHEHUsI U HEPABEHCTBa» CIOCOOCTBYET (DOPMHUPOBAHHUIO Y OOYHAOIIMXCS
MaTeMaTHYeCKOTo amnmnapara, HeOOXOAMMOIO JUIsl pelIeHHs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M IMPaKTHKO-OPUEHTHUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOI'O 001iero oOpa3oBaHUsl Y4YeOHBIA Marepuan TPYyHNIUPYETCS BOKPYT
palMOHAJIBHBIX BbIpaXKEHUI. AnreOpa JEMOHCTPUPYET 3HAYEHUE MATEMATUKH KaK
A3bIKa JJIA IOCTPOCHHSI MaTeMaTHYECKUX MOJENE, ONUCaHHUS IMPOLECCOB U
ABJIICHUM peaJbHOrO0 Mupa. B 3agaun oOyueHus anrebpe BXOASAT TaKkKe
JanbHeillee pa3BUTHE ANTOPUTMUYECKOTO MBIIIJIEHUSI, HEOOXOJIMMOro, B
YaCTHOCTH, JJII OCBOEGHMS Kypca HUH(GOPMATHKW, M OBJAJCHHE HaBbIKAMHU
JNeNyKTUBHBIX paccyxaeHuil. [IpeoGpa3oBanne cUMBOJIBHBIX (GOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKeHUsI, CIOCOOHOCTEN K MAaTeMaTHY€CKOMY TBOPUYECTBY.

Copeprxanve QyHKIMOHAIBHO-TpaUuecKon JIMHUM HAIleJIEHO Ha MOJy4YeHue
OOy4YarOIMIMMUCS 3HAHUU O (PYHKUMSIX KaK Ba)KHEHIEH MaTEeMaTHYECKON MOJENH
JUISL OTIMCAHUSI U UCCIIEJIOBAHUS Pa3HOOOPA3HBIX MPOIIECCOB U SIBJICHUM B MPUPOE
u obmectBe. M3yuenue marepuana crnocoOCTBYET Pa3BUTHIO y OOyYaroniuxcs
YMEHUS UCTIONb30BaTh PA3JIMYHbIE BBIPA3UTENIbHBIE CPEICTBA SI3bIKA MATEMATUKU —
CIIOBECHBIE, CUMBOJMYECKHE, Tpaduyeckue, BHOCHT BKJIaJ B (HOPMUPOBAHME
IIPEICTABICHUN O POJIM MaTEMAaTUKU B PA3BUTHH LIMBUIM3ALNN U KyJIbTYpPBI.

CornacHo yueOHOMY IIaHy B 7-9 kiaccax u3y4aeTcsi ydeOHBIM Kypc
«Anredpa», KOTOPBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3Jieibl COACPKAHUSA:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKkue BbIPAKEHUS», «YPaBHEHUA H
HEpaBEHCTBA», « DyHKIHMW.

Ha uzyuenue yueOHoro kypca «Anredpa» orBoaurca 306 dacoB: B 7 Kiacce
— 102 gaca (3 yaca B Hepgeno), B 8 kiacce — 102 gaca (3 gaca B Henmenw), B 9
kimacce — 102 gaca (3 yaca B HEJIelH0).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Yucii1a ¥ BBIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, TEPEX0]] OT OAHON (HOPMBI 3aIlUCh
npobeit k apyroil. IloHaTHe panyMoOHAIBRHOTO YHCHIA, 3alUCh, CpaBHEHUE,
yHOPSAOYMBAaHUE  PALMOHAIBHBIX uucen. Apudmerndyeckue JelcTBUS €
palMOHAJbHBIMU YKCIIaMH. Pelienne 3amad u3 peanbHON NPAKTUKU HA 4YacTH, Ha
JpoOu.

Crenenb ¢ HaTypalbHBIM I[IOKa3zaTeJeM: OIpejaesieHue, mnpeoOpa3zoBaHue
BBIPQXEHUI HAa OCHOBE ONPEJENIECHHUS, 3aliCh 00bIINX yKcel. [IponenTsl, 3anuch
MIPOLIEHTOB B BHUJE JIpoOU M ApoOM B BUJE NPOLEHTOB. TpU OCHOBHBIE 33Ja4yd Ha
IIPOLIEHTHI, PEIICHNE 3a1a4 U3 PEaIbHON IPAKTHKHU.

[IpuMeHeHne TPU3HAKOB  ACIMMOCTH, PA3JIOKEHHE Ha  MHOXUTEIU
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCle TOpsiMasi MW oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJredpanveckue BbIpaKeHHU s

IlepeMeHHBIE, YNCIOBOE 3HAYECHUE BBIPAKEHUS C MIEPEMEHHOM. JlomycTuMbIe
3Ha4YECHUS NepeMeHHBIX. [IpencraBnenne 3aBUCUMOCTH MEXY BETUYMHAMH B BUJIE
dbopmynbl. Berancnenus no gpopmynam. [IpeoOpazoBanne OyKBEHHBIX BHIPAKEHU,
TOXKJIECTBEHHO paBHbIE BBIPAXEHHs, TMpaBWia MpeoOpa3oBaHUs CyMM U
IIPOM3BENICHUH, paBUiIa PACKPBITUS CKOOOK U IPUBEIEHUS IOJOOHBIX CIIaracéMblX.

CBOIICTBa CTENEHU C HATYPAIBHBIM MOKA3aTEJIEM.

OpnHounensl 1 MHOrouaeHsl. CteneHp MHOrowieHa. CiloKeHue, BBIYUTaHUE,
YMHOXXEHHE MHOIOWICHOB. DOpMyJbl COKpPAIIEHHOIO YMHOXEHHs: KBaapar
CyMMBl M KBaapar pasHocTH. DopMyna pasHOCTH KBagpaToB. PasinoxxeHue
MHOT'OYJIEHOB HA MHOKHUTEJIH.

YpaBHeHUA U HEPABEHCTBA

VYpaBHEHUE, KOpPEHb YypaBHEHHUS, IpaBWiIa MpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCHUJIBHOCTh YPaBHEHUM.

JluHenHOe ypaBHEHHME C OIHOW MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pEUIEHUE JIMHEWHbIX ypaBHEHUU. CoOCTaBIICEHHE YpaBHEHUH 110
YCJIOBHIO 3a71a4u. Penienne TeKCTOBBIX 3a7a4 C [IOMOILIBIO YPABHEHUM.

JIuneliHOe ypaBHEHME C IByMsl IIEpEMEHHBIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX ypPaBHEHUU C JBYMs II€pEMEHHbIMU. PelieHue cucrem ypaBHEHUU
ciocoOoM TMOACTaHOBKU. [IpuMepsl perieHus TEKCTOBBIX 3aJad C TOMOIIBIO
CHUCTEM YPAaBHEHUM.

DOyHKUNHA



Koopannara Touku Ha npssmoi. HucimoBble MpoMexKyTKU. PaccTosiHue Mexy
JIByMSI TOUKaMHU KOOPJUHATHOU MPSMOH.

[IpssimoyrosibHast cuctema koopauHat, ocu Ox u Oy. AGcuucca U opAauHaTa
TOYKH Ha KOOPJIMHATHOMU MI0cKoCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMU.
Urenne rpadukoB peanbHbIX 3aBucuMocTei. [lonarue ¢ynaknuu. [padux
¢bynkuuu. CoiictBa GyHkuuii. JIunelinas gynkuus, e€ rpaduk. ['padux dynkumu
y = |x|. 'paduueckoe pemieHre TUHEHHBIX YpPaBHEHUH U CHUCTEM JIMHEHHBIX
YpPaBHECHUM.

8 KJIACC

Yuciia 1 BBIYMCICHUS

KBaaparHbiii kopeHb U3 uucna. [loHsTHe 00 HppalMOHAIBHOM YHCIIE.
Jecsatuunble TpuOIMKEHUST HppalMOHAIbHBIX yucen. CBoiicTBa apu(pMEeTUYECKUX
KBa/IPATHBIX KOPHEW U X MPUMEHEHHE K TPEOOPa30BAHUIO YHUCIOBBIX BHIPAXKEHUM
Y BBIUKUCIICHUAM. JIeHCTBUTEIIBHBIE YUCIIA.

Crenens ¢ 1enpIM NoKaszaTeneM u €€ ceorictBa. CTaHIapTHas 3allUCh YHCIIA.

AJireOpanyecKkue BbIPasKeHUS

KBagpaTHblil  TpEXwieH, pa3JIOKEHHE KBaJpaTHOrO TPEXUJIEHA  Ha
MHOKHTEJIN.

Anrebpandeckas ApoOb. OCHOBHOE CBOWMCTBO aire0Opamveckor apoowu.
Crnoxenue, BbIUMTAHUE, YMHOXXEHHE, [I€J€HHE aireOpandyeckux Jpooeil.
PannonanbHbIe BRIpaXXEHUS U UX TpeoOpa30BaHue.

YpaBHeHusI 1 HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysia KOpHEW KBaJIpaTHOTO ypaBHEHUS.
Teopema Buera. Pemienue ypaBHEHUN, CBOAALINXCS K JUMHEMHBIM U KBAJAPATHBIM.
[Ipocreiime ApoOHO-palIMOHAIbHBIE YPABHEHHUS.

['paduueckas unTepnperanrs ypaBHEHUN C IByMs NEPEMEHHBIMU U CUCTEM
JVUHEWHBIX YPAaBHEHHUU C JBYMS IEepeMEHHbIMHU. l[Ipumepnl peleHus cucreM
HEJIMHEWHBIX YPABHEHUU C IBYMSI IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 anredOpandyeckum CrocoooM.

UucnoBble HEpABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO € OJTHOW MEPEMEHHOM.
PaBHOCWIBHOCTD HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOW IEPEMEHHOM.
CucTembl JINHEITHBIX HEPABEHCTB C OJHOI IEPEMEHHOM.

DOyHKIUU

[Touatue Qynkuun. OOnacTh ONpEAeNieHHs] W MHOXKECTBO 3HAYCHUU
¢ynkunn. CnocoOsl 3a1aHus QyHKIUH.

I'padpux ¢ynxkumuu. Urtenune coilcTB ¢yHKuMH 1o €€ rpaduky. IIpumeps
rpadukoB GyHKIMMA, OTPA)KAIOIIKUX PEATIbHBIE MPOLECCHI.



OyHKIMKA, ONMUCHIBAIOIIAE TPSMYI0 H OOPaTHYIO MPOTOPIHOHATHHBIE
3aBHCHMOCTH, MX rpaduku. PyHkuun y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pEILICHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

9 KJIACC

Yucji1a ¥ BBIYUCTICHUSA

PannonanbHble 4Kclia, MppalMOHAIbHBIE YHCIIA, KOHEYHbIE U OECKOHEUYHBIE
JecsITUUHbIE ApoOu. MHOXECTBO NEHCTBUTENbHBIX YUCEI, IEHCTBUTEIbHbBIE YHCIIa
Kak OeCKOHEYHbIE JeCATHYHbIC ApoOHu. B3auMHO 0JHO3HAYHOE COOTBETCTBUE
MEXKY MHOKECTBOM JEHCTBUTEIIBHBIX YACEI U KOOPAUHATHOMN IIPSMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(METHUYECKHE JEHCTBUS C
JEHCTBUTEIILHBIMU YU CIIAMHU.

Pa3mepbl 0OBEKTOB OKpPYXAIOWIEr0 MHpA, JUIMTEIBHOCTh IPOLIECCOB B
OKPY’KaIOLIEM MHUpE.

[TpubnmxEHHOE 3HAUCHNE BEJIMYUHBI, TOYHOCTHh NpubImkenus. OKpyrieHue
yucell. [Ipuknika u oueHka pe3yiapTaToB BEIUYMCICHUM.

YpaBHeHUus U HEPABEHCTBA

JInnenHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOAAIMXCA K TUHEUHBIM.

KBagpatHoe ypaBHeHne. Pemenne ypaBHEHUM, CBOIAIINXCA K KBAJIPATHBIM.
bukBanparHoe ypaBHeHue. [IpuMepsl pelieHus ypaBHEHUN TPEThEU U YETBEPTOMU
CTEIIEHEN Pa3JIOKEHUEM HAa MHOKUTEIH.

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

VYpaBHEHUE C JBYMs NEPEMEHHbIMH U ero rpaduk. Pemenue cuctem nByx
JIMHEMHBIX YPABHEHUH C IByMs [IEPEMEHHBIMU. Pemenne cucrem AByX ypaBHEHUN,
OJIHO W3 KOTOpBIX JHHEHHOe, a JApyroe — BTOpoil cremneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHNUN C IBYMs IEPEMEHHBIMH.

Perienne TekCTOBBIX 3ajjau alNredpandeckum crocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nMHENHBIX HEPABEHCTB C OJHOW NEpeMeHHOH. Pelienue cucrem
JVUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTrHble HEpaBEHCTBA.
['padmyeckas MHTEpHpeTaldss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
[IEPEMEHHBIMU.

DyHKUNH

KBagpartuunas ¢ynkuusa, e€ rpapuk u cpoiictBa. [lapabona, xkoopAauHATHI
BEPIIMHBI 1apadoJIbl, 0Cb CUMMETPHUH MAPAOOJIBI.

I'padukn Gpyrxmmit: y =kx, y =kx + b, y=k/x, y=x3, y =Vx, y = [x|, u ux
CBOMCTBA.

Yuci0BbIE OCIE10BATEILHOCTH U IIPOrPecCUm



[loHsiTHE YMCTIOBOM IOCIENIOBATEIBHOCTH. 3aJaHHE IIOCIIEI0BATEIbHOCTH
pEKyppeHTHOH dhopmyIioi u hopmyIoit n-ro dieHa.

Apudmernueckas U reoMmerpuueckas mnporpeccun. dopmynsl n-ro usieHa
apuU(PMETHUECKON U T€OMETPUYECKON MTPOTPECCHL, CYMMBI MIEPBBIX # YJIEHOB.

N300paxkeHne WIEHOB apU(PMETHUYECKON W TeOMETPUYECKOW MpOrpeccHii
TOYKaMH Ha KOOPAWHATHOM IJIOCKOCTH. JIMHEWHBIM M DKCIIOHEHIUMAJIbHBIM POCT.
CoHbIE NPOLICHTBHI.



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

JIMHHOCTHBIE PE3YJIBTATBI

JInuyHOCTHBIE pe3yJibTaThl OCBOCHHMsS IpOrpaMMmbl Yy4yeOHOro Kypca
«Anredpa» XapaKkTepU3YyIOTCS:

1) naTpuoTHYeCKOe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOIUIOMY H  HACTOSIIEMY POCCHMCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOUIEHWEM K  JOCTH)KEHHMSIM  POCCHMCKUX
MaTE€MaTUKOB M POCCHUICKOM MaTeMaTUYE€CKOW WIKOJIBI, K HCIIOJIB30BAHUIO ITUX
JOCTH)KEHUI B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJTHEHUIO O0053aHHOCTEN I'paXkJIaHWHA U pealii3allluy ero
opaB, IMPEICTaBICHUEM O MaTeMaTHYECKMX OCHOBaX (DyHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYyp IPaKJaHCKOro oOlecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K O0OCYKICHUIO dTUUECKUX MPOOIJIEM, CBSI3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTM)KCHMII HAyKH, OCO3HAHMEM BaXXHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B ACSATEIBHOCTH YUYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHUBHOE Yy4YaCcTHE€ B PpELUICHUM MPAKTHYECKUX 3a]a4
MaTE€MaTU4YECKOM HAalpaBICHHOCTH, OCO3HAHWEM BAaXXHOCTH MAaTeMaTHYECKOIro
o0pa3oBaHMsI Ha NPOTSHKEHWU BCEH JKM3HM Ui yCNEIIHOW Npo(ecCHOHAIbHOU
JEATEIbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM WHIUBUIyAIbHOW TPAEKTOPHH 00pa30BaHUs U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEIH;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CIIOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEIICHUN, pPacCyXKICHUH, YMEHUIO BUICThH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHSI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHUEM MaTeMaTHMYeCKOM HayKud Kak cdepbl uelIoBEYECKOM
JEATEIBHOCTH, JTANOB €€ pa3sBUTUSA U 3HAYUMOCTH JUIS PA3BUTHs LIMBWIM3ALMMY,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH M MaTEMaTUYECKON KyJIbTYpOil KaK CpelIcTBOM
MO3HAHMA MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMHM HCCIEIOBATEIbCKOM
NEATENBHOCTH;

6) ¢usuyeckoe BocnUTaHHE, (POPMHPOBAHHE KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1arONOJTyYHUs:



TOTOBHOCTBHIO MPUMEHSITh MAaTEMAaTHYECKHWE 3HAHUSI B HUHTEpPECax CBOETO
3I0pPOBbsl, BEIEHUS  3J0pOBOro  oOpaza KU3HM  (30pOBOE  TUTaHUE,
COQIAaHCUPOBAHHBIM PEXUM 3aHATAA U OTAbIXa, peryjspHas Qu3ndecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HABbIKA pe(IEKCUM, MNPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa JPYyroro 4eJoBeKa;

7) 3K0JIOTHYeCcKOe BOCIIUTAHME:

OpUEHTAaIlMel Ha NMPUMEHEHUE MaTeMaTUYECKUX 3HAHUU JUIs PEIIeHUs 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXaIOIIel cpenbl, IJIaHUPOBAHUSI MOCTYNKOB U
OLICHKM HMX BO3MOXKHBIX MOCIEACTBUM MJI1 OKPYXAIoIIEeW cpelibl, OCO3HAHUEM
rJI00aJIbHOTO XapakTepa dKOJOTUYECKHUX MPOOJIeM U MyTel UX pelIeHus;

8) apanTanus K M3MEHSIIOMIUMCS YCJIOBHSM COIMAJIbHOW M NPUPOAHOI
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO JAESTENbHOCTh, B TOM YUCIIE
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpeTaTh B COBMECTHOM NESITEIHLHOCTH
HOBBIE 3HAHUSI, HABBIKU U KOMIIETEHI[UU U3 OTbITA JPYTHUX;

HEOOXOJAMMOCThIO B (OPMUPOBAHMHM HOBBIX 3HAHWA, B TOM YHUCIE
bopMyIUpOBaTh UAEH, OHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JACQUIMTBI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, MIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0O KaK BBI30B, TPEOYIOUUNA KOHTPMEpP, KOPPEKTUPOBATH
MIPUHUMAEMbI€ pelIeHUus] U JACHUCTBHS, (POPMYJIUPOBATH W OIICHUBATH PUCKU U
MOCJIECTBUSA, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATBI

ITo3naBaTe/bHBIE YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHﬂ

Bba3oBble 1oruyeckue aeiicTBUA:

e BBIBILITH U XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TMOHSATHI, OTHOLIEHUN MEXIy MNOHATHUAMH, (OPMYIUPOBATH
ONpENENICHUs]  IOHATUM, YCTAHABIMBATh  CYIIECTBCHHBIM  IPU3HAK
KJaccu(uKanuy, OCHOBaHUA i OOOOIIEHHMS U CPAaBHEHUS, KPUTEpUU
MIPOBOJIMMOI0 aHAJIN3A;

e BOCIPUHHMATh, (OPMYJIUPOBATH U  NPEeOOpPa3OBbIBATh  CYXKICHUS:
YTBEPAUTENIbHbIE W OTpULIATENbHbIE, €AMHUYHBIE, YacTHbIE M OOIIMeE,
YCIIOBHBIE;

e BBIBIKITH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
OpOTUBOpeUYMss B (akTax, AAaHHBIX, HAONIOACHUAX U YTBEPKICHUSX,
npemjiaraTb  KpUTEPUM I BBIABICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;



JIeJIaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIOUYEHUH, YMO3aKIIIOUEHUH 0 aHAJIOTUH;
pa30upaTh 0Ka3aTelIbcTBa MaTEMATUYECKUX YTBEPKIACHUHN (IIPSMBIE U OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIbHO HECIOKHbBIE JI0Ka3aTesIbCTBA
MaTeMaTHYeCKux (PaKToB, BBICTpaMBaTh AapryMEHTALMIO, TPUBOAUTH
IpUMEpPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Ccrnoco0 pemnieHus yuyeOHOM 3agaud (CpaBHUBATH HECKOJBKO
BApUAHTOB peEUIEHUs, BbIOMpaTh HauOoJiee NOAXONAIIMNA C Y4ETOM
CaMOCTOATEILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBareabcKe 1eMCTBUSA:

HCITOJIB30BaTh BOTIPOCHI KaK WCCIIEIOBATEILCKHA WHCTPYMEHT ITO3HAHWS,
(GopMyIupOBaTh BOMNPOCHI, (UKCHPYIOLIUME MPOTHUBOPEUYUE, NPOOIEMY,
CaMOCTOATENFHO YCTAaHABIMBAaTh HCKOMOE U JaHHOEe, (OPMHPOBATH
TUIO0TE3Y, apTYMEHTUPOBATh CBOIO TTO3UIMIO, MHEHUE;

MPOBOAUTL IO CaMOCTOSITEIbHO COCTABJICHHOMY IIJIaHY HECJIOKHBIN
AKCHEPUMEHT,  HEOOJbIIOE  MCCIEAOBAaHME MO  YCTAHOBJICHUIO
OCOOEGHHOCTEM MaTeMaTUYEeCKOro OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXy COOOiM;

CaMOCTOSITeIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBEJEHHOTO HAOJIOJEHUS, HMCCIIEIOBAHUS, OIEHUBATh JTOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE Ppa3BUTHE MPOIECCa, a TaKXKe BBIJIBUTATh
MIPEAIOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

BBISIBIISAITh HEJOCTATOYHOCTh M H30BITOYHOCTH WHGOPMAIMH, aHHBIX,
HEOOXOAMMBIX JIJIsl PEIICHHUS 3a/1a4H;

BBIOMPATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh W HMHTEPIPETUPOBATH
WH(OPMAITUIO Pa3TUIHBIX BUIOB B (JOPM IIPEICTABIICHNUS,

BBIOMpATh (opMy TMpeACTaBICHHS WHOOPMAIMM W WIUTIOCTPUPOBATH
pelraemMble 3a7ayd  CXeMaMu, AuarpaMMaMu, HHOW Tpadukoil U wux
KOMOMHAIIMSIMHU;

OIICHWBATh HAAEKHOCTh WH(OOPMAIIUU TIO KPUTEPHUSM, MPEIITOKCHHBIM
YUHUTENIEM WU COPMYITHPOBAHHBIM CAaMOCTOSATEIBHO.

KoMmmyHuKkaTHBHbBIE YHMBepPCcaIbHbIE YueOHbIe 1elCTBUA:

BOCIIpUHUMATh MW (QOpPMYyJIHpPOBaTh CYXKIEHUS B COOTBETCTBHUH C
YCJIOBHSIMHU U LIEJIIMH OOILEHHUS, ICHO, TOYHO, TPAMOTHO BBIPayKaTb CBOIO
TOYKY 3pEHHsI B YCTHBIX M IMMCBMEHHBIX TEKCTaX, JaBaTh IOSICHEHUS I10
XOJly pelIeHus 3a]1a4i, KOMMEHTUPOBATH ITOIYUYEHHBIN pe3yJbTaT;

B X0J1€ 00CY>KJI€HUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOM TEMBI,
poOIeMBbl, pelIaeMoi 3aJJauu, BBICKA3bIBATh UJIEH, HALIEJICHHBIE HA MTOUCK



pEIICHHs, COIMOCTABIATh CBOM CYXICHUS C CYXXICHUSMHU JPYTUX
YYaCTHUKOB JHaliora, OOHapy»KMBaTh pa3lIMyUe U CXOJCTBO MO3UIIUHU, B
KOppeKTHOH Popme GpopMyTHpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;

e TPENCTaBIATH  pE3yNbTaThl  pEHIeHHs  3aJadyd,  OSKCIEePUMEHTa,
UCCIEOBAaHMsI,  TPOEKTa,  CaMOCTOATENIHLHO  BBIOMpaTh  (dopmar
BBICTYILJICHUS C YUETOM 3aJ1a4 NMPE3CHTAIIMU U OCOOCHHOCTEN ayIuTOPUH;

e IOHMMAaTh H  HWCIOJL30BATh  MPEUMYIIECTBA  KOMaHIHOH U
WHIUBUIYyAIBHOW pabOThl TIPH PENIeHWH YYeOHBIX MaTeMaTHYeCKUX
3azay;

e TPUHUMATH LI€TTh COBMECTHOM NIEATENbHOCTH, INIAHUPOBATh OPraHU3AIIUIO
COBMECTHOH paboThl, pachpeneniarTb BHIb padoOT, JAOroBapUBaThCH,
00Cy>KIaTh MPOLIECC U pe3ysbTaT padOThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOACH;

e YYacTBOBaTh B TPYyNIOBBIX ¢dopmax padoTel (0OCyXaeHus, OOMEH
MHEHUSIMHM, MO3TOBBIE INTYPMbI WM JPYyTHE), BBHINOJHATH CBOK YacTh
pabOTHI M1 KOOPAUHUPOBATH CBOM JICUCTBUS C APYTHMH WiCHAMU KOMAaHIbI,
OIICHMBATh KAa4E€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPHUTEPHUSIM,
chOpMYITUPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PerynsiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE Nl CTBUSA
Camoopranuzanms:

e CaMOCTOSITENIBHO COCTaBIIATH IUIAH, AITOPUTM PEIICHUs 3a1adyu (WU €ro
4acTh), BBIOMPATh CIOCOO pEHIeHUsI ¢ YYETOM HMMEIOIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBAaTb W KOPPEKTHPOBATH
BAapUAHThI pEUIEHUI C YYETOM HOBOM MH(OpMALUK.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

e BIIQJIETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIA TMpollecca MU
pe3ynbTaTa perieHuss MaTeMaTHIeCKON 3a1auu;

e TMPEABUACTH TPYIHOCTH, KOTOpPHIE MOTYT BO3HHKHYTH IIPU PEIICHUH
3a/ladyd, BHOCHUTH KOPPEKTUBHI B [EATEILHOCTh Ha OCHOBE HOBBIX
00CTOSITENIHCTB, HAMIEHHBIX OITHOOK, BHISBICHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yJibTaTa NEATEIbHOCTH MOCTABICHHOW IIeNN
U YCJIOBHUSIM, OOBSICHATh MPUYUHBI JOCTHKCHUS WM HEJOCTIIKCHHUS T1ETTH,
HAXOJIUTh OIMHUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

NNPEJAMETHBIE PE3YJIBTATBI

K xoHuy oOyuenuss B 7 kJjacce oOOydYaromMiics TOJMYYUT CIIEIYIOIINE
MIPEIMETHBIE PE3YJIBTATHI:

Yuciia 1 BBIYUCTICHUA

BolinonHsTh, codeTass YCTHbIE M NHCbMEHHBIE MPUEMBI, apudMeTHYECKHe
JIEUCTBUS C PAlUOHAIBHBIMU YHUCIIAMU.



HaxoauTh 3HAa4Y€HUs YKCIOBBIX BBIPAKEHHI, MPUMEHSTh Pa3HOOOpa3HbIE
CIOCOOBI U MPUEMBI BHIYUCIICHUS 3HAYCHHUM JPOOHBIX BBIPAXKEHUM, COACpPIKAITUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoauTe OT 0AHOM (OPMBI 3aMMCH YUCEN K JPYyroil (mpeoOpa3oBbIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTU B OECKOHEUYHYIO JAECSITUYHYIO IPOOB).

CpaBHUBATh U YIIOPSIIOYMBATH PAIIMOHATIBHBIE YHCTIA.

OKpyrsaTh yucia.

BpINONHATE TPUKUAKY U OLIEHKY PE3yJIbTaTa BHIYMCICHUM, OLICHKY 3HAYCHUN
YUCJIOBBIX BBIPAXKEHUW. BBINOIHATH NEUCTBUSA CO CTENEHSIMU C HATypaJbHBIMU
MOKa3aTeNIIMH.

[IpumMeHsATh  NpPU3HAKK  JEITUMOCTH,  pa3JIOKEHHE HAa  MHOMXHUTEIH
HaTypaJbHBIX YUCET.

Pemiath NpakTHKO-OPUEHTUPOBAHHBIE 337a4M, CBA3AHHBIE C OTHOIIEHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMU, WHTEPHPETUPOBATH
pe3yNbTaThl pEHIEHUs 3a7a4 C y4ETOM OIPAHMYEHUM, CBSI3AHHBIX CO CBOMCTBAMH
paccMaTpUBaEMbIX 0OBEKTOB.

AnredOpanvecKue BbIPAKEHUS

Hcnonb3oBaTh anreOpandyeckyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSTh
e€ B IIpoLecce OCBOCHUS y4eOHOro MaTepuara.

HaxoauTe 3HaueHUs OYKBEHHBIX BBIPAXXEHUW MpPH 3a[aHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

BoimonHsaTh  mpeoOpa3oBaHUs  LEIOrO0  BBIPAXEHUS B MHOTOYJIEH
MPUBEIECHUEM NOJIOOHBIX CIIATa€MbIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXKEHUE OJIHOWIEHA HAa MHOIOWIEH M MHOrOWIeHa Ha
MHOTOWIEH, TPUMEHSATH (DOPMYJIIbI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OcCylecTBIATh Pa3/IOKEHUE MHOTOWIEHOB Ha MHOXHUTENIM C TMOMOUIBIO
BBIHECEHUSI 3a CKOOKM OOLIEro MHOXHTENs, TIPYNIUPOBKU  CIAraeMbiX,
IpUMEHEHHUs1 (HOPMYIT COKPAILIEHHOTO YMHOKEHHUSI.

[IpumensTh npeodpa3oBaHUsl MHOTOWICHOB JIJIsl PEIICHUS Pa3iINvHbIX 3a]ad
U3 MAaTEeMAaTHKHU, CMEXXHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypajJbHBIMHU IOKA3aTEJSIMHU IS
peoOpa3oBaHUsl BRIPAKCHUI.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUs C OAHOM IIEPEMEHHOW, NPUMEHsS IpaBUIIA
nepexoja OT UCXOJHOIO YPAaBHEHHs K PaBHOCWIBHOMY eMy. IIpoBepsTs, sBiseTcs
JIM YUCJIO KOPHEM YpPaBHEHHUSL.

[IpumensTh rpaduyecKre METOIbI IPU PEIICHUN JTUHEHHBIX YPAaBHEHUN U UX
CUCTEM.



[TongOupate nOpuMepbl Map YHCEIN, SBISIOUUXCS PEIICHUEM JUHEHHOIO
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CrpouTh B KOOPAMHATHOW IUIOCKOCTH TpauK JTUHEHHOTO YpaBHEHUS C
JIBYMsI TIEPEMEHHBIMHU, TOJIb3YSCh T'padUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
ypaBHEHUS.

Pewmiath cuctemsl IByX JIMHEMHBIX YPABHEHUN C ABYMS IEPEMEHHBIMU, B TOM
quciie rpaguuecKu.

CocraBisaTh W pemaTrh JMHEMHOE YPAaBHEHHWE WM CHUCTEMY JIMHEWHBIX
YPAaBHEHHUM II0 YCIOBHUIO 33/Ja4d, HWHTEPOPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 MMOJTyYECHHBIN pe3yJIbTar.

DyHKUNHA

N3o0paxkaTh Ha KOOPJIUHATHOM MPSIMOI TOUKHU, COOTBETCTBYIOIIHE 3a/IAaHHBIM
KOOpAWHATaM, JTy4H, OTPE3KU, UHTEPBAJIbl, 3alIUCHIBATh YHCIIOBbIE IPOMEKYTKH Ha
anreOpanyecKoM S3bIKE.

OTrMeuaTh B KOOPAMHATHOW IIJIOCKOCTH TOYKHM N0 3aJaHHBIM KOOpJAHMHATaM,
CTpOUTh Ipapuky TUHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C NOMOIIbIO (PYHKIMHA M3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, pACCTOSHHUE, II€HA, KOJMYECTBO, CTOUMOCTD,
MPOU3BOAUTENLHOCTD, BpeMsi, 00BEM paOOTHI.

HaxonuTe 3HaueHre pyHKIMH 10 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpadudeckuii cmocod MPeACTaBICHUS W aHamu3a WHGOpMAIH,
U3BJIEKATh U UHTEPIIPETUPOBATH MH(GOPMAIINIO U3 TPAPUKOB peaIbHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

K xoHumy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOIYYUT CIIEIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yucna v BBIYMCICHUA

Hcnonp30BaTh HaydaJgbHbBIE IMPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
quCell Uil CPAaBHEHHUS, OKPYTJIEHUSI U BBIYUCIICHUM, N300paXkaTh JE€HCTBUTEIbHBIE
YyCila TOYKaMU Ha KOOPAUHATHOU IIPSMOM.

[IpumensaTy noHsATHE apudMETUYECKOrO KBAJPATHOTO KOPHS, HAXOAMTH
KBa/IpaTHbIE KOPHH, UCIOJIb3Ysl MPU HEOOXOAUMOCTHU KaJIbKYJIATOP, BBITOJHSTH
npeoOpa3oBaHusl BBIPAKEHUMN, COAEpPKAUIMX KBAJpPAaTHbIE KOPHH, HCHOJIb3Ys
CBOWCTBA KOPHEMU.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MAJIbIX YUCEN C MOMOIIBIO JE€CITHYHBIX
npoOeit u creneneit yucna 10.

AuredpanvecKue BbIPpaKeHUA

[IpyuMeHATh TMOHSTHE CTENEHUW C 1EJIbIM [O0Ka3aTeleM, BBIOIHATh
npeoOpa3oBaHus BbIPAXKEHHM, COAEpKAIUX CTETICHHU C IEIbIM IMOKA3aTEeIEeM.

BbINONHATH TOXKIECTBEHHBIE MPeoOpa3oBaHus pPalMOHANIbHBIX BBIPAKEHUM
Ha OCHOBE MPaBUJI ACUCTBUI HaJ MHOTOUYIEHAMH U aJIr€OpanyecKUMU IPOOSIMH.



PacknanpiBaTh KBaJpaTHBINA TPEXWICH HA MHOKHUTEIIH.

[TpumensTh npeodpa3oBaHMs BEIPAKEHUN JIs1 PEIICHUS Pa3IUYHbIX 33]1a4 U3
MAaTEMAaTHKH, CMEXHBIX MTPEIMETOB, U3 PEAIbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBbIE, KBaJApaTHbIC YPAaBHEHUS U PAlMOHAIBHBIE YPABHECHUS,
CBOJSILIMECS K HUM, CUCTEMBI JIBYX YPABHEHHUI C IByMsI IEPEMEHHBIMH.

IIpoBoauTh MpPOCTEUIINE UCCIIEAOBAHNUS YPABHEHUW U CUCTEM YPaBHEHHM, B
TOM YHCJI€ C TPUMEHEHUEM TpauiecKux MpeAcTaBieHuil (yCcTaHABIUBATh, UMEET
JM ypaBHEHUE WM CUCTEMA YPABHEHUW DPELICHHUs, €CJIIM MUMEET, TO CKOJbKO, U
npoyee).

[lepexoauTh OT CiOBECHON (HOPMYJIHMPOBKH 3adauv K €€ airedpandyeckoun
MOJIEIA C TIOMOIIBK) COCTAaBJICHUSI YPAaBHEHHS WA CUCTEMbl ypaBHEHUHU,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4U MOJTYYEHHBINA PE3yJIbTAaT.

[IpuMeHATh CBOWCTBAa YHCIIOBBIX HEPABEHCTB [Ji1 CPAaBHEHUS, OLICHKH,
peliaTh JIMHEWHbIE HEPABEHCTBA C OJHOM IEPEMEHHOW M HUX CHUCTEMBI, J1aBaTh
rpauyecKy0 WJUTIOCTPAllUI0 MHOXKECTBa PEIICHUH HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUMHA

[loHuMaTh W UCTONB30BaTh (PYHKIIMOHAJIbHBIC TMOHSITUS U S3bIK (TEPMUHBI,
CUMBOJIMUECKUE O0O3HAUCHMS), ONMpEACNsTh 3HaueHHEe (YHKIUU O 3HAYEHUIO
apryMeHTa, ONpeIeaTh CBOMCTBA (PyHKINH 10 e€ rpaduky.

Crtpoutb rpaduku deMeHTapHBIX GYHKIUNA BUJIA:

y=k/x, y = x2, y = x3,y = |x|, y = VX, OIHCBIBaTb CBOICTBA YHCIOBOIL
bynkuuu 1o e€ rpaduky.

K xoHumy oOydenuss B 9 kJjacce oOydYarolMiicsi MOJYYUT CIIEIYIOIIHE
MPEAMETHBIE PE3YIbTATHI:

Yucia v BBIYUCICHUSA

CpaBHHBATh U YHOPSAOUYNBATH PAIMOHAIBHBIE U UPPALUOHAIBHBIE YUCIIA.

BeimonHaTh  apudMeTHdecKue JEeUCTBHS C PAIMOHAIBHBIMU  YHUCIIaMH,
codeTrass YCTHbIE M MHUCHBMEHHBIE TMPUEMBI, BBINOJHIATh BBIUHCICHUS C
MppalMOHAIBHBIMUA YHCIIAMU.

Haxonute 3HaueHHs CTeNEHEeW C LeJIbIMU IIOKAa3aTelsiIMU W KOPHEW,
BBIYUCIISIT 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh JI€WCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKUAKY pE3yJbTara
BBIYMCJICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE W KBAJApPATHBIE yPaBHEHUWs, YPABHEHMS, CBOISIIMECS K
HUM, IPOCTENIITNE APOOHO-PAIIMOHANIbHBIE YPABHEHUS.

Pemate cuctembl ABYX JMHEHHBIX YPAaBHEHHUU C JBYMs INEPEMEHHBIMU U
CHUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JINHEWHBIM.



Pemate TekcTOBbIE 3amaud  anreOpanyecKuM CIOCOOOM C  TOMOIIBIO
COCTaBJICHUs YPABHEHUS UJIU CUCTEMBI JBYX YPABHEHUN C JBYMs [IEPEMEHHBIMU.

IIpoBoauTh MpOCTEUIINE UCCIIEAOBAHNUS YPABHEHUW U CUCTEM YPaBHEHUMU, B
TOM YHCJIE C IPUMEHEHUEM TpaUUECKUX NpPeICTaBIeHU (YCTaHaBINBATh, UMEET
JY YpaBHEHUE WIM CHCTEMAa YPAaBHEHUM PEILICHMs, €CIM UMEET, TO CKOJBKO, U
npoyee).

PemaTte nuHelHbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HU300paxkaThb
pelIeHne HEPABEHCTB HA YMCJIOBOM NPSIMOM, 3aIMCBHIBATH PEIICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemwlare  cucTeMBl  JIMHEHHBIX  HEPABEHCTB, CUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIINE KBAJpaTHOE HEPABEHCTBO, H300paXkaTb pELIEHUE CUCTEMBI
HEPABEHCTB HA YUCJIOBOM NPSIMOM, 3alMCBIBATh PELIEHUE C TIOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELICHUN PA3JIMYHBIX 3a1a4.

DOyHKUNHA

Pacnio3naBath (yHKUMHM H3y4eHHbIX BUJOB. [loka3blBaTh cXeMaTHYECKH

pacmoio)eHne Ha KOOPAUHATHOM MJIOCKOCTH rpadukoB GpyHKUUN BuAa: y = kx, y
=Jhx+b y=kix, y=ax2 +bx +c y=x3 y=1x y=|x|, B 3aBuCHMOCTH OT
3HaYEHUN KOA()PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIHIA.

Crtpouth U M300pakaTh CXEMATHUYECKH TpauKy KBaIpaTHUHBIX (YHKIIHM,
OINMKCHIBATH CBOMCTBA KBAJPATHUHBIX (PYHKIMH MO UX Tpadukam.

Pacno3naBath kBajgpaTUuHyr0 (QyHKIHIO 1O (popMysie, TPUBOIUTH MPUMEPDI
KBaJpaTUYHBIX (DYHKIUNA U3 peasIbHOM KU3HU, (PUUKHU, TEOMETPUH.

Yucs10BbIE MOC/I€I0BATEILHOCTH U IPOrPecCUn

Pacrio3naBath apudmeTHUECKyl0 M TE€OMETPUYECKYIO TMPOTPECCUU TpH
Pa3HBIX CIIoco0ax 3agaHusl.

BbIMONHATH BBIYMCIAEHUS € UCHOJb30BaHUMEM (OpPMYyJI n-ro 4YieHa
apu(PMETUIECKON 1 TEOMETPUUECKON MTPOTPECCH, CYMMBI TIEPBBIX N YJICHOB.

N300pakath wiIeHBbl MOCIENOBATEIBHOCTH TOYKAMHU HA KOOPJIUHATHOM
MJIOCKOCTH.

Pemiath 3agaum, CBSI3aHHBIE C YHMCJIOBBIMH IOCIEIOBATEILHOCTAMH, B TOM
YHCIIe 33aJa4d U3 PeaJbHOM KU3HM (C MUCTOIB30BAHUEM KAIBKYJISITOPa, U(PPOBHIX
TEXHOJIOTUA).



TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

KosaunyecTBo 4acoB DJIeKTPOHHBbIE
HanmMeHoBaHMe pa3/iesioB U TeM uudpoBbie
Ne i/t P KonrtpoJsbnsie | IIpakTnyeckue (g )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
| Uucna u Beruncaenus. PanmonanbHbie ’5 | bubmmoreka [JOK
qucia https://m.edsoo.ru/7f415b90
bubnuoreka [JOK
2 AnreOpanyecKre BhIPAKCHUS 27 1 hitps://m.cdsoo.rw/7f41 5590
bubmuoreka [JOK
3 ¥ PABHEHI I HepaBercTa 20 1 https://m.edsoo.ru/7£415b90
bu6mmoreka [IOK
4 Koopaunate! u rpadpuxu. @yHKIuu 24 1 hitps://m.cdsoo.rw/ 78415590
but6mmoreka [{OK
e Tosroperue u obobmenne 6 ! https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 5 0




8 KUIACC

KoJsmn4yecTBo 4acoB DJIeKTPOHHBbIE
HanMeHnoBaHue pa3/iesioB U TeM uudposbie
Ne i/m P Konrpoabnsie | IlpakTnyeckne (g )
MPOrpamMMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnuoreka [JOK
1 | .K 1
Hciia U BeluuciieHus. KBagpaTHbeie KOpHU 5 https://m.edsoo.ru/7f417af8
) Yucia u Beranciienus. CTeneHb C 1EIBIM . bubnuoreka [JOK
[I0Ka3areyieM https://m.edsoo.ru/7f417af8
3 AnrebpanuecKue BHIPAKECHHUS. 5 | bubnuoreka LIOK
KBanpaTHblil TpEXUsIEH https://m.edsoo.ru/7f417af8
4 AnreGpanyeckre BhIPAKESHHUS. 15 1 bubnuoreka IIOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. KBagparHbie 15 1 bubnuotexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 13 bubnmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
.H 12 1
7 VYpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7f41 7afg
but6mmoreka [IOK
8 DyHKUHH. OCHOBHbIC MOHATHS > https://m.edsoo.ru/7f417af8
but6mmoreka [{OK
? Dymxupn. Hucsosbie pyniimn ? https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
10 Mosroperme 1 06obmerme 6 2 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KUIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/1e/10B U TeM unppoBbIe
Ne i/m P Kontpoabubie | IlpakTnyeckue (twupp )
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Bbu6mmorexa [JOK
. . 1
1 [ToBTopenue. OTpaboTKa 3amagaroIIuX TEM 16 hitps-//m.cdsoo.rw/7f419d08
) Yucna v BerunciieHus. JleficTBUTENbHBIC 9 bubmuoreka [JOK
qucia https://m.edsoo.ru/7f419d08
3 YpaBHEHUs U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuoreka [IOK
OJIHOU IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus U HepaBeHCTBA. CHCTEMBI 14 1 bub6numorexa [IOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 YpaBHeHus U HepaBeHCTBA. HepaBeHcTBa 16 1 hitps://m.cdsoo.ru/7f419d08
bubmuoreka [JOK
o 1 1
> YHKHHIH 6 https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
q 1 1
6 HCJIOBBIE MOCJIEI0BATEILHOCTH 5 hitps-//m.cdsoo.rw/7f419d08
. [ToBTOpenue, 06001IeHNE, CHCTEMaTH3AIUS 20 | bu6mmoreka [JOK
3HAaHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 120 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
Kosan4yecTBo yacos i DJIeKTPOHHbIE
ara
Ne T undgposbie
€Ma ypoka Konrpoabnbie | IIpakTHyeckne | H3YUCHH
n/n Bcero oOpa3oBaTeJibHbIE
padoThI padoThI s pecypebi
1 [ToHsATHE panMOHAIBHOIO YKCiIa 1
) Apudmernueckue neicTBus ¢ 1
paloHaIbHBIMU YHUCIAMU
3 Apudmerrdeckue TeUCTBUS C |
palOHATIBHBIMU YU CIAMU
4 Apudmernueckue neiCTBUS C 1
paLMOHATIBHBIMH YU CIIAMU
5 Apudmernueckue NeHCTBUS C )
palMoOHaIbHBIMU YHCIAMU
6 Apudmernueckue neicTBus ¢ 1
paloHaIbHBIMU YHCIAMU
. CpaBHeHue, ynopsiJounBaHue 1
palOHaIbHBIX YUCEI
2 CpaBHeHue, ynopsIouuBaHue 1
paLMOHATIBHBIX YHCEI
9 CpaBHeHue, ynopsiJouuBaHue |
paloHaIbHBIX YUCEI
10 Crenensb ¢ HATYpaJIbHBIM ) bubnmnorexa [JOK
[10Ka3areyieM https://m.edsoo.ru/7f4211de
11 CreneHsb ¢ HaTypaJIbHBIM 1 bubnumorexa LIOK




OKa3aTeIeM https://m.edsoo.ru/7f421382
12 Crenens ¢ HATYpaJIbHBIM bubnmoreka [JOK
MoKazarejieM https://m.edsoo.ru/7f42154¢
13 Crenenb ¢ HaTypaJlbHBIM bubnunorexa [JOK
noKa3aTejieM https://m.edsoo.ru/7f4218be
14 Crenenb ¢ HaTypaJlbHBIM
MoKa3zaTelieM
15 Pemenne ocCHOBHBIX 3a/1a4 Ha IpooOH,
MIPOIEHTHI U3 PEAIbHOM MPAKTUKHU
16 Pemenre oCHOBHBIX 3a/1a4 Ha ApooOH,
MIPOIICHTHI U3 PEATHHOU MPAKTUKU
17 Pemienne ocCHOBHBIX 3a/1a4 Ha ApooOH,
MIPOLICHTHI U3 PEATbHOM MPAKTUKU
13 Pemenne oCHOBHBIX 3a/1a4 HA JpOOH,
MPOLICHTHI U3 PEaTbHOUN MPAKTUKU
19 [Ipu3Haku AENTUMOCTH, PA3I0KEHUS
Ha MHO>XHUTEIIA HaTyPAJIbHbBIX YNCET
20 [Ipr3Haky AETUMOCTH, Pa3I0KEHUS
Ha MHOKHUTEJIM HATyPAIbHBIX YHCEI
21 Peanbvubie 3aBucumoctu. [Ipsimas u
oOpaTHast IPOMOPIIMOHATBHOCTH
” Peanbnbie 3aBucumoct. I[psamas u
oOpaTHasi IPOMOPIUOHATBHOCTH
23 Peanbubie 3aBucumoctu. [Ipsamas u
oOpaTHast MPOMOPIUOHAITIBHOCTH
24 Peanbnbie 3aBucumoctu. [psamasa u

oOpaTHasi MPONOPIHOHATIEHOCTH




KoHnTtponbHas pabora 1o Teme

25 n n
PannonaneHbIe uncna
bubmnoreka [IOK
26 BykBeHHBIE BBIpaKEHUS
Y P https://m.edsoo.ru/7f41feec
27 Dopmysl
28 DopMmyJbl
29 [Tepemennsble. JlomycTUMBbIE 3HAUEHUS
MEePEMEHHBIX
[Ipeobpa3oBanre OYKBEHHBIX
30 BBIPOKECHHH, PACKPBITHE CKOOOK H bubmorexa OK
p » PAcKp https://m.edsoo.ru/7f41fafa
MpUBeIeHNE TTOJOOHBIX CIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX
31 BBIPOKECHHH, PACKPBITHE CKOOOK H bubmorexa HOK
p - packp https://m.edsoo.ru/7f41£fd70
MpUBeIeHNE TTOJOOHBIX CIaraeMbIX
[IpeobOpazoBanme OyKBEHHBIX
32 BBIPAXXEHHM, pacKpbITHE CKOOOK U
IpUBeIeHNE TTOJJOOHBIX CIaraeMbIX
[IpeoOpa3oBanre OYKBEHHBIX
33 BBIPAXXEHHM, pacKpbITHE CKOOOK U
MIPUBEJIEHUE TTOIOOHBIX ClIaraeMbIX
34 CBoiicTBa CTENEHU C HATYpPaIbHBIM bubnmnorexa [JOK
MOKA3aTeIIeM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpPaIbHBIM bubnuoreka [JOK
IoKa3areiemM https://m.edsoo.ru/7f42154¢
36 CBoiicTBa CTENEHU C HATYPaIbHBIM bubmuorexa [JOK
MoKa3areieM https://m.edsoo.ru/7f4218be
bubmmorexa [JOK
37 MHoOro4eHs! 1

https://m.edsoo.ru/7f42276¢




bu6mmoreka [IOK

38 M
HOTOICHRT https://m.edsoo.ru/7f422930
19 CrnoxxeHue, BBIUNTaHUE, YMHOKEHHE bubmuorexa [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422af2
40 CioxeHne, BBIYUTaHUE, YMHOXKEHUE bubnuorexa [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422¢cc8
A1 CnoxxeHue, BRIUMTAHUE, YMHOKECHHE bu6mmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
47 CnoxxeHue, BBIUUTAHUE, YMHOKEHHE bubnnorexa [JOK
MHOT'OYJICHOB https://m.edsoo.ru/7f423182
43 DopMyIIbl COKpALIEHHOTO bubnuorexa [IOK
YMHOXKEHHUS https://m.edsoo.ru/7f42432a
44 DopmyJibl COKPAILIEHHOTO bubnuorexa [JOK
YMHOXKEHUS https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKpAILIEHHOTO bubnnorexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f424c12
46 DopMyJIbl COKpAILIEHHOTO bub6nuorexa [IOK
YMHOKEHHUS https://m.edsoo.ru/7f424fd2
47 DopMyIIbl COKpALIEHHOTO bubnuoreka [IOK
YMHOXKEHHUS https://m.edsoo.ru/7f4251d0
43 PasnoxeHne MHOrO4JICHOB Ha bubmuorexa [JOK
MHOKUTEIN https://m.edsoo.ru/7f423312
49 Pa3noxeHne MHOTOYJICHOB Ha bu6mmoreka [IOK
MHOXKUTEIN https://m.edsoo.ru/7f4237fe
50 PaznoxkeHre MHOrO4JICHOB Ha Bu6mmoreka [JOK

MHOXUTCIN

https://m.edsoo.ru/7f4239de

51

PasnoxeHne MHOTOYJIEHOB Ha




MHOXUTCIIN

KonTponbhas padbota no teme

52
"Anredpanyeckue BblpaKeHus"
YpaBHeHue, IpaBuia
53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUIILHOCTb YPAaBHEHUM
JIuneiiHoe ypaBHEHHE C OJHOU
54 [IEPEMEHHOM, pELICHUE JIMHEUHBIX
ypaBHEHUN
JIuHeitHoe ypaBHEHUE C OJTHOM
55 [IEPEMEHHOM, PELICHUE JIMHENHBIX Bubmmorexa [IOK
p L p https://m.edso00.1ru/7f420482
ypaBHEHUN
JIuHeitHOe ypaBHEHHE C OJTHOU
56 MEPEMEHHOM, pEIICHUE JTMHEHHBIX
ypaBHEHUH
57 Pemenne 3a71a4 ¢ IIOMOIIBIO Bu6mmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f42064e
58 Pemienue 3a1a4 ¢ MOMOIIBIO bu6nmnoreka [JOK
YpaBHEHUH https://m.edsoo.ru/7f420806
59 Pemienue 3a7a4 ¢ MOMOIIBIO bubmuoreka [{OK
YPaBHEHMI https://m.edsoo.ru/7f4209a0
60 Penrenue 3a7a4 ¢ MOMOIIBIO bu6mmoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f420e6e
61 JIuneliHoe ypaBHEHHE C IByMs bubnuorexa [JOK
MepEMEHHBIMH U €T0 Tpaduk https://m.edsoo.ru/7f427¢32
2 JluneitHoe ypaBHEHHE C IBYMS bubnmoreka [JOK

NEPEMEHHBIMU U €ro rpaduk

https://m.edsoo.ru/7f427e8a




CucreMa JIByX JUHEUHBIX YPaBHEHUI

bubmnoreka [IOK

63 C IBYMS IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema ByX JIMHEHHBIX YpaBHEHHUH
C IByMsI IEPEMEHHBIMU
65 Cucrema 1ByX JIMHEHHBIX YpaBHEHUM
C IByMsl IEPEMEHHBIMU
66 Cucrema IByX JIMHEHHBIX ypaBHEHUI
C IByMs1 IEPEMEHHBIMU
67 Pewienue cucreM ypaBHeHUN bubmorexa HOK
https://m.edsoo.ru/71f4284de
68 Pemenue cucreM ypaBHeHU bubmorexa HOK
https://m.edsoo.ru/7f42865a
69 Pemienue cucrem ypaBHEeHUN bubmorexa LOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHeHU
71 Pewienue cucreM ypaBHeHUN
7 Kontponbhas pabota no teme bubmuorexa [JOK
"JIuHeitHbie ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha nmpsiMoi bubmorera [IOK
https://m.edsoo.ru/7f41de76
bubnnorexa [JOK
7 HHeroBBIe mpoMesky TiH https://m.edsocL).Iru/7f41dff2
75 YucioBbIE IPOMEKYTKU
76 PaccrosiHne Mexay 1ByMs TOUKaMU
KOOPAMHATHOW MPAMOM
77 PaccTosiHue Mexny 1ByMsi TOUKaMu

KOOPJIMHATHOM IIPSIMOM




73 [IpssMmoyrosibHast cucTeMa KOOpJAUHAT bubnuoreka [JOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyrosbpHas cucreMa KOOpAUHAT bubnuorexa [IOK
HA TUIOCKOCTH https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpadukoB, 3a1aHHBIX bubnuoreka [IOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
21 [Ipumeps! rpadukoB, 3a1aHHBIX bubnuorexa [IOK
dbopmynamu https://m.edsoo.ru/7f41ed80
2 [Tpumeps! rpadukoB, 3aJaHHBIX
dbopmynamu
23 Yrenue rpaduKoB peabHbIX bubnnorexa [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
’4 Urenue rpaukoB peasbHbIX
3aBUCHMOCTEN
Bbu6mmoreka [JOK
85 I1
OHATHE yHKILHH https://m.edsoo.ru/7f41ef06
86 I'padpux pynkumm
. . bubmuoreka [JOK
87 CrolicTsa QymKiii https://m.edsoo.ru/7f41{078
. . bu6mmoreka [{OK
88 CpoiicTsa pyniumi https://m.edsoo.ru/7f41fl1fe
. bu6mmoreka [IOK
89 Jnseitnas QymKipa https://m.edsoo.ru/7f427282
bu6mmoreka [IOK
90 JIuneii
MHEHHA QyHKIHA https://m.edsoo.ru/7f427412
91 [Toctpoenue rpaduka TMHEHHON bubnuorexa [JOK

byHKIMHA

https://m.edsoo.ru/7f426d1e




92

[TocTpoenue rpaduka TuHEHHON
byHKIMHA

93

I'padux pynkumm y =[x|

94

I'paduk pyHkumm y =[X|

95

KonrtponbHas pabora no reme
"KoopauHats! 1 rpaduku.
Oynkuun" / Beepoccuiickas
npoBepoyHas paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/7f41£50a

96

HroroBast koHTpoIbHAs paboTa /
Bcepoccuiickas npoBepouHasi paboTa

bu6mmorexa [IOK
https://m.edsoo.ru/7f429c6¢

97

IToBTOpEHKE OCHOBHBIX MOHATUI U
METO/IOB Kypca 7 Kiacca, 00o01ieHne
3HAHUHN

98

IToBTOpEHME OCHOBHBIX OHATHI U
METO/IOB Kypca 7 Kiacca, 00o01ieHne
3HAHUM

bubmnoreka [IOK
https://m.edsoo.ru/7f429132

99

[ToBTOpEHNE OCHOBHBIX OHATHI U
METOJIOB Kypca 7 Kiacca, 00001meHue
3HAHUHN

bubmuoreka [JOK
https://m.edsoo.ru/7f42a0e0

100

[ToBTOpEeHNE OCHOBHBIX MOHATHIA U
METO/0B Kypca 7 kiacca, 00001ieHue
3HAHUU

101

IToBTOpEHNE OCHOBHBIX IOHATUHI U
METO/0B Kypca 7 kiacca, 00001ieHne
3HAHUH

bu6mmoreka [JOK
https://m.edsoo.ru/7f42a27a

102

IToBTOpEHKE OCHOBHBIX MOHITUHI U
METO/IOB Kypca 7 Kiacca, 00o0mieHne
3HAHUH

bu6mmoreka [IOK
https://m.edsoo.ru/7f42a900




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102




8 KUIACC

Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Jara
Ne undgposbie
Tema ypoxka Koutpoasbnbie | IlpakTuyeckne | H3YYEHH
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI s
pecypchl
1 KBanpaTHeiii KOpeHb U3 YHCIia 1 buGnnorexa [IOK
P P https://m.edsoo.ru/7f42d452
2 [Tousatre 00 UPPaAMOHAIIEHOM YHCIIE 1 bubmmorexa LHOK
pp https://m.edsoo.ru/7f42eaaa
3 Jecsatuunbie mpuOIMHKeHUS I
HUPPAMOHATEHBIX YHUCET
4 JlecsaTHUHBIC TPUOTUKCHHS 1
UPPALMOHATIEHBIX YUCEN
JlelicTBUTENIbHBIE YUCIIA 1
CpaBHeHUE IEMUCTBUTEIIBHBIX YHCEI 1
CpaBHEHHE TEVCTBUTEIIBHBIX YHCEI 1
2 ApudpmeTnueckuii KBaapaTHbIN |
KOpEHb
9 VYpaBHeHUe BUJa X* = a 1
10 CpoiicTBa apuMeTndecKux | bubmmorexa [JOK
KBaJpaTHbIX KOPHEN https://m.edsoo.ru/7f42d862
1 CaoiicTBa apuMeTnyecKux | bubnuorexa [JOK
KBaJIpaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
[IpeoOpazoBanme YNCTOBBIX
. bu6mmoreka [{OK
12 BBIPAXKEHHM, COAEPKAINAX 1

KBaJpaTHbIE KOPHU

https://m.edsoo.ru/7f42dd26




[IpeobpazoBaHme YUCTOBBIX

bu6mmoreka [{OK

13 QXEHUM, coaepxa
BRIPIKCHIH, CONEpRaliiX https://m.edsoo.ru/7f42ded4
KBaJpaTHBIE KOPHHU
[IpeoOpazoBanme YNCTOBBIX
14 BBIPKEHUM, COACPKAIINX bubmorera [JOK
P > colepall https://m.edsoo.ru/7f42e0be
KBaJpaTHBIE KOPHHU
[TpeobpazoBaHme YHCTOBBIX
15 BBIPKEHUM, COACPKAIIUX bubmoreia HOK
P > cofepait https://m.edsoo.ru/7f42¢262
KBaJpaTHbIE KOPHU
16 CreneHb ¢ LENBIM TTOKa3aTelIeM bubmoreia HOK
H https://m.edsoo.ru/7f4354a4
CrangapTHas 3allUCh YUCIa.
Pa3mepsl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T ANEMEHTapPHbBIX YACTHIL J10 bubnuoreka [IOK
KOCMHUYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIBHOCTD MPOIIECCOB B
OKPY’KaIOIIeM MHUPE
13 CBoiicTBa CTEIIEHHU C LIECJIBIM bubmuoreka [{OK
MOKa3aTeyIeM https://m.edsoo.ru/7f435648
19 CBoiicTBa CTENEHHU C LIEJIBIM bubnuoreka [JOK
[oKas3arejieM https://m.eds00.1ru/7f435648
20 CBoiicTBa CTENEHHU C LIEJIBIM bu6mmoreka [JOK
IO0Ka3aTeiieM https://m.eds00.1ru/7f435648
] CBoICTBa CTEIICHH C LIEIBIM bubmnoreka [IOK
[oxKasarejieM https://m.edsoo.ru/7f43599a
” CBoiicTBa CTEIIEHHU C IECJIBIM bubmuoreka [JOK
MOKa3aTeyIeM https://m.edsoo.ru/7f435ed6
23 KBagpartuslil TpExuieH




24

KBanpatHbiii TpéxuiieH

Pasnoxenune kBagpaTHOro

bu6nmmoreka [JOK

25 TpEXWICHA HA MHOXKUTEIIN https://m.edsoo.ru/7f42fd38
2% Paznoxxenue kBagpaTHOro bubnunorexa [JOK
TpEXWIEHAa HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
KonTponbnas pabota mo Temam
27 "KBanpatnsle kopHU. CTEneHHU. bubmmorexa [TOK
KpaaparHeiii Tpexen” https://m.edsoo.ru/7f42ec80
28 | Amrebparicoras 1pody i oo 30352
Jonyctumble 3HaUECHUS
29 MIEPEMEHHBIX, BXO/ISIINX B
anredpanvecKkue BoIpasKeHUs
JlommycTrMble 3HAUYCHUS
30 MePEMEHHBIX, BXOIAIINX B
anreOpanvecKue BhIPaKCHUS
31 OcHOBHOE CBOMCTBO bubmnoreka [IOK
anredpandecKkou 1podu https://m.edsoo.ru/7f4308¢e6
32 Cokparuerie Apodeit Etilfi/l;llzfgsigr?l/lifﬁm&
3| Coxpameni apoiei i en 2054
st | commeme pose B 0K i
15 CrnoxxeHue, BBIMUTaHUE, YMHOKEHUE bu6mmoreka [IOK
U JlelIeHue anredpandeckux qpooeit https://m.edsoo.ru/7f43128¢
16 CnoxeHue, BBIUYUTAaHUE, YMHOXKEHUE bubmnoreka [IOK

U JICJICHHE alreOpandecKkux Apooeit

https://m.edsoo.ru/7f4315¢c0




37 CroxeHue, BBIUYUTaHUE, YMHOKEHUE bubmnoreka [IOK
U JICJICHHE alreOpandeckux Apooeit https://m.edsoo.ru/7f4318¢2
18 CrnoxeHue, BBIMUTAaHUE, YMHOXKEHUE bu6nmoreka [JOK
U JICJICHHE alreOpandeckux Apooeit https://m.edsoo.ru/7f431a20
[IpeoOpa3oBaHue BEIPAKECHHUIH,
39 cop e nrc)a ux anred znqecxne bubmorexa HOK
AepkallL P https://m.edsoo.ru/7f43259¢
Ipoou
[IpeoOpa3oBaHue BBIpAKECHHIA,
40 coJiep KaIuXx aareOpandeckue bubmorexa HOK
AeprRartt P https://m.edsoo.ru/7f432736
Ipoou
[IpeobOpaszoBaHue BhIpaKEHUH,
41 coAcpIKaIIuX alreOpandecKue bubmorera T[IOK
Jleprkalt P https://m.edsoo.ru/7f432736
Ipoou
4 KonTponbhas pabota no teme bubnuorexa [JOK
"Anrebpanyeckas 1poOp" https://m.edsoo.ru/7f431d36
bu6mmoreka [IOK
43 K
BAIPATHOE YpaBHetue https://m.edsoo.ru/7f42eela
44 Henonnoe kBagpaTHOE ypaBHCHHUE bubmorera [IOK
P yp https://m.edsoo.ru/7f42eela
45 HenonHoe kBagpaTHOE ypaBHEHUE bubmorexa HOK
P M https://m.edsoo.ru/7f42eela
46 dopmyJiia KOpHEN KBAAPATHOTO bu6mmoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f42f158
47 dopmyiia KOpHEN KBaIpaTHOTO bubmuorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f42£316
43 dopMyna KOpHEW KBaPATHOTO bubnnorexka [IOK
YpaBHEHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bu6mmoreka [IOK




https://m.edsoo.ru/7f42fef0

bu6mmoreka [IOK
50 T B
copeMa Bueta https://m.edsoo.ru/7f430076
51 Pewenne ypaBHeHuUM, CBOASIINXCA K bubnuorexa [JOK
KBaJpaTHBIM https://m.edsoo.ru/7f43c542
5) Pemenue ypaBHeHH, CBOAAIIUXCS K bubmnoreka [IOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43¢3d0
53 [Tpocreiimme apoOHO- bu6nuorexa [IOK
palOHAIbHBIE YPABHEHUS https://m.edsoo.ru/7f4328¢c6
54 [Tpocreiimme apoOHO- bubnuoreka [IOK
paluoHalIbHEIE YpaBHEHU https://m.edsoo.ru/7f432b6e
55 Pemenne TekcTOBBIX 3a11a4 C bubmuorexa [JOK
IIOMOILBIO KBAIPAaTHBIX YPABHEHUN https://m.edsoo.ru/7{42£75¢
56 Pemenne TekcTOBBIX 337124 C bubmnoreka [HOK
MOMOUIBIO KBaJAPAaTHBIX YPaBHECHUI https://m.edsoo.ru/7f42{8{6
57 KonTponbhas pabota no teme bubmuoreka [IOK
"KBanpaTtHble ypaBHeHuUs" https://m.edsoo.ru/7f4301f2
JInHeitHOE ypaBHEHHE C IBYyMS
58 NIEPEMEHHBIMHU, €ro Ipaduk,
IIPUMEpBI PEIICHUsI YPABHEHUH B
LEJbIX YUCIIax
JIuneliHOEe ypaBHEHUE C IBYMs
59 NEpEMEHHBIMH, €T0 rpaduk,
IIPUMEpBI PELICHUSI YPABHEHUH B
LEJIBIX YUCIIaX
60 JIuneliHOEe ypaBHEHUE C IBYMs

NEPEMEHHBIMH, €T0 rpaduk,
IIPUMEpBI PEIICHUS] YPAaBHEHUN B




OEJIbIX YUCIaX

61

Pemenne cucreM qByX JTMHEHHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMHU

62

Pemenue cucreM AByX JTMHEHHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU

63

Pemenne cucrem ByX JIMHEHHBIX
YpaBHEHUH C IBYMs [IEPEMEHHBIMU

64

[Tpumeps! pelieHus cucTemMm
HEJIMHEMHBIX YPABHEHUH C IBYMsI
MePEeMEHHBIMU

65

IIpumepsl penieHus: cuctemM
HEJIMHEMHBIX YPABHEHUU C IBYMSI
MEPEMEHHBIMU

66

I'padmueckas uHTEpIpETALIUS
YpaBHEHHUS C ABYMs [IEPEMEHHBIMU U
CHCTEM JIMHEHHBIX YPABHEHUH C
JBYMsI IEpEMEHHBIMU

Bbu6nmoreka [JOK
https://m.edsoo.ru/7f43d6d6

67

['paduueckas HHTEpIIpETAIUS
YpaBHEHHUS C ABYMs [IEPEMEHHBIMU U
CHCTEM JIMHEHHBIX YPABHEHUH C
JByMsI IEpEMEHHBIMU

bu6nmoreka [JOK
https://m.edsoo.ru/7f43d6d6

68

Pemntenne TekCcTOBBIX 3a/1a4 C
[IOMOILBIO CUCTEM YPAaBHEHUI

69

Pemenne TekcTOBBIX 3a7a4 C
IIOMOUIbIO CUCTEM YpaBHEHUI

70

Penrenne TekCTOBBIX 3ajaad C
IIOMOIIBIO CHUCTEM ypaBHCHHfI

71

UucnoBbie HEPABEHCTBA U MX




CBOMCTBA

YUucnoBble HEPABEHCTBA U UX

72 .
CBOIiCcTBa
73 HepaBeHcTBO ¢ 0JHON ITEpEMEHHOMN
74 JIunelinble HEpaBEeHCTBA C OJTHOM bubnmorexa [IOK
MIEPEMEHHOMN U UX PEILCHUE https://m.edsoo.ru/7f42¢692
75 JIunelinble HEpaBEeHCTBA C OJTHOMN bubnuorexa [JOK
MEPEMEHHOM U UX peIICHUE https://m.edsoo.ru/7f42¢c840
76 JIuneliHble HEpaBEHCTBA C OJTHON
IIEPEMEHHOM U UX PEIICHHE
77 Cucrembl TMHEHHBIX HEPABEHCTB C bubnmnoreka [JOK
OJIHOM IIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42cb88
73 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnorexka [JOK
OJIHOM IIEPEMEHHOMN U UX PEILCHUE https://m.edsoo.ru/7f42cd2c
79 Cucrembl TMHEWHBIX HEPABEHCTB C
OZHOM NIEPEMEHHOU U UX PELICHUE
N3o0pakeHue penieHus TMHEHHOTO
80 HEPABEHCTBA U UX CUCTEM Ha bubmorexa HOK
p . . https://m.edsoo.ru/7f42c¢9e4
YHMCIOBOU MPSIMOU
N3006paxeHue perieHus JMHEHHOTO
81 HEPaBEHCTBA U UX CUCTEM Ha bubmorexa [JOK
p . . https://m.edsoo.ru/7f42¢9¢e4
YHUCIJIOBOM MpsIMOi
Konrponsnas padora mo remMmam
82 "HepasenctBa. CucreMbl
ypaBHEHHI"
bubnuorexa [IOK
83 [Tonstue pynkunu s

https://m.edsoo.ru/7f433¢c12




OO6acTh onpeesIeHUsI © MHOYKECTBO

bubmnoreka [IOK

84
3Ha4YCHUH PYHKITUN https://m.edsoo.ru/7f433d84
&5 CrniocoOb1 3amanus (GyHKIHNA
86 I'padux pyHKIIN
%7 CaoiicTBa GyHKINH, UX
oToOpakeHHe Ha rpaduke
28 UreHue U mocTpoeHue rpapukon
byHKIMMA
29 [Tpumepsl rpadukoB QyHKIMH,
OTpakaroIIMX peajbHbIe IPOLECCHI
@DyHKIMH, OTIUCHIBAIONINE MPSMYIO
90 06y anI 10 [IPOTIO I/I(iJI-I{aJII)HF;IC ’ bubmotera [IOK
PATHYIO TpOTIOpH https://m.edsoo.ru/7f434bbc
3aBUCUMOCTH, UX TpapuKu
91 ['unep6omna
bubmuoreka [{OK
2 r
? unepooia https://m.edsoo.ru/7f4343e2
bu6mmoreka [JOK
r =x2
93 pacpuc pynicum y = x https://m.edsoo.ru/7f434572
OYHKIMN y =X*, V=X3, y = VX, y =
94 |y H(b Y Y Y y= bubnuorexa [IOK
Xl Tpa HqueCKoe DEIICeHHe . https://m.edsoo.ru/7f434d38
YPaBHEHHI U CUCTEM ypaBHCHUU
[ToBTOpEHNE OCHOBHBIX MOHATHI U
METOH0B KypcoB 7 U 8 KJ1acCOB,
95 0606Il CHHZI;HaHHﬁ / bubmorera [JOK
» N https://m.edsoo.ru/7f4371aa
Bcepocculickas npoepodHast
pabota
96 HToroBast KOHTpOJIbHAs paboTa / bubnuoreka [IOK

Bcepoccniickas mpoBepoydHas

https://m.edsoo.ru/7f434eb4




pabora

[ToBTOpEHNE OCHOBHBIX MOHATUI U

97 METOJIOB KypCOB 7 U 8 KJIaCCOB, 1
000011IeH1Ee 3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHATHH U
98 METOI0B KypcoB 7 U 8 KJIaCCOB 1 bubnnorexa [IOK
/OB KYP . ’ https://m.edsoo.ru/7f43736¢
000011IEHrEe 3HAHNI
[ToBTOpEHNE OCHOBHBIX MOHATHH U
99 METOA0B KypcoB 7 U 8 KJIACCOB 1 bubnnorexa [IOK
/OB KYP . ’ https://m.edsoo.ru/7f437510
00001IEHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATUHI U
100 METOIOB KYPCOB 7 M & Kj1acCOB 1 Bubmrorexa ITOK
A M . ’ https://m.edso00.ru/7f4376b4
000011IeHNE 3HAHNI
[ToBTOpEHNE OCHOBHBIX MOHATUN U
101 METOIOB KYPCOB 7 U 8 KJ1acCOB 1 bubmorexa LOK
FIOB KYP . ’ https://m.edsoo.ru/7f436b88
000011IeH1E 3HAHUIA
[ToBTOpEHNE OCHOBHBIX MOHATHHA U
102 METOJIOB KYpCOB 7 U 8 KJIacCOB 1 bubmmorexa LHOK
/OB KYP . ’ https://m.edsoo.ru/7f437858
000011IeH1E 3HAHUHA
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




9 KUIIACC

Ne i/

Tema ypoka

KoandyecTBO 4acos

KonTpoJibHble

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
U3y4YeHHn
|

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTejibHbIE

pecypchI

[ToBTOpEHME. OTtpaboTka
3anafammx TeM. ToXIeCTBeHHbIE
npeoOpazoBaHus parMoOHAaIBHBIX
BBIPAKCHUI.

[ToBTopenue. OTpaboTka
3anajaroumx TeM. ToXIeCTBEHHbIE
npeoOpa3oBaHus PAIIMOHAIBHBIX
BBIPAKCHUI.

[ToBTropenue. OTpaboTka
3anafarmx TeM. ToXIeCTBEeHHbIE
npeoOpa3oBaHus pallOHAIBHBIX
BBIPAKCHUI.

[ToBTOopenue. OTpaboTKa
3anajaronmx TeM. ToX/1eCTBEeHHbIE
npeoOpa3oBaHus PallMOHAIBHBIX
BBIPAKECHU.

[ToBTOpEHME. OTtpaboTka
3amagaronmx TEM. Pemrenne
JINHEHHBIX, KBaJPaTHBIX,
palMOHAIIBHBIX  YPaBHEHHUH, u
CBOISIIMMCS. K HHM, CHCTEM JBYX
YpaBHEHUH C IByMs IEPEMEHHBIMH.




[ToBTOpEHME. OTtpaboTka
3amagaronmx TEM. Pemrenue

6 JVHENHBIX, KBaJ[paTHBIX,
pALMOHAJIBHBIX  YPaBHEHUI, u
CBOJMIIMMCS K HHMM, CUCTEM JBYX
YPaBHEHHH C IByMsI IEPEMEHHBIMHU.
[ToBTOpenue. OTpaboTka
3amajaromux TeM. Pemenne

; JVHENHBIX, KBaJIPATHBIX,
palMOHATIBHBIX YPaBHEHUH, U
CBOJIAIIIMMCS K HUM, CHCTEM JIBYX
YPaBHEHMH C IByMsI IEPEMEHHBIMHU.
[ToBTOpEHwUe. Otpabotka
3amanaronmx TeMm. [IpeoOpazoBaHus

8 BBIPAKEHHI, COJIepKAIINX
KBaJpaTHbIE  KOPHH. CaoiicTBa
KOpHEH.
[ToBTOpEHwUe. Otpabotka
3amajgaronmx TeMm. [IpeoOpazoBaHus

9 BBIPAKECHH, cozepIKaIIMX
KBaJpaTHbIC KOpHH. CaoiicTBa
KOpHEH.
[ToBTOpEHMUE. Otpabotka
3amajgaronx TeMm. [IpeoOpazoBaHus

10 BBIPAYKEHHI, COZIEpKAIINX
KBaJIpaTHbIE KOPHH. CaoiicTBa
KOpHEH.

11 [ToBTOpEHMUE. Otpabotka
3amajgatonmx TteMm. IIpeoOpazoBaHus




BBIPAKEHHI, coepKaIINX
KBaJ[paTHbIE KOPHH. CaoiicTBa
KOpHEH.

12

[ToBTOpEHwUe. Otpabotka
3anagaommx TeM. I[IpeoOpa3zoBaHus
BBIPAKECHH, cozepKaIIMX
KBaJpaTHbIC KOpHH. CaoiicTBa
KOpHEH.

13

[ToBTOpenue. OtpaboTka
3anajaoniux TeM. Pemenne
TEKCTOBBIX 337124 C ITOMOIIILIO
KBaJIPaTHBIX YPaBHEHUN

14

[ToBTropenue. OTpaboTKa
3anajaoniux TeM. Pemenne
TEKCTOBBIX 33J]a4 C ITIOMOIILIO
KBaJPaTHBIX YPaBHEHUN

15

[ToBTropenue. OTpaboTka
3anazaronux teM. Pemenue
TEKCTOBBIX 33/1a4 C [IOMOLIbIO
KBaJPaTHBIX YPaBHEHUN

16

KonrtponbHast pabora o Teme
«ToxaecTBeHHBIE TPEOOPa3OBaAHUS
palMOHAJIBHBIX BbIpaKeHUNU. Pelenue
TEKCTOBBIX 33124 C [IOMOLIbIO
KBaJPAaTHBIX YPaBHEHUI.

17

Panmonansnubie quciia,
HUPPpaAlIUOHAJILHBIC YUCJId, KOHCUYHBIC U
OCCKOHCYHBIE JACCATHYHBIC I[pO6I/I




MHOKECTBO JCHCTBUTEIBHBIX YHCEI;

18 NEeWCTBUTENILHBIE YHCIIa KaK
OCCKOHEYHBIC NECATUIHBIC TPOOH
B3anmMHO 01HO3HAYHOE COOTBETCTBHE
19 MEXIy MHOXXECTBOM JCHCTBUTEIHHBIX
YHCe]I U MHOYKECTBOM TOUEK
KOOPAMHATHOW MPAMOM
CpaBHeHME TEUCTBUTEIBHBIX YHCEII,
20 apudmeTnyecKkre AeUCTBUS C
IEACTBUTEILHBIMU YACIAMU
51 [TpubnuxEHHOE 3HaYCHNE BEIMYHHBI,
TOYHOCTH MPUOITMKCHUS
22 Oxpyrienue yucen
23 OkpyrieHue yncen
» [Ipukuaka u olieHKa pe3yJIbTaToOB
BEIYHCIICHUN
55 [Ipukuaka u olieHKa pe3yJIbTaToOB
BBEIYHMCIICHUN
26 JIuneiinoe ypaBHeHue. Pemenue bubnuorex IIOK
YPaBHEHUH, CBOJAIIUXCS K JTUHEHHBIM https://m.edsoo.ru/7f43bf66
57 JIuneriHoe ypaBHeHue. Perienue
YpaBHEHUH, CBOASIIMNXCA K JINHEUHBIM
KBanpaTHoe ypaBHenue. Pemenue
28 ABHEHUWN, CBOIIAIIMXCS K bubmmorexa [TOK
yp ’ https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
KBagparnoe ypaBHeHue. Pemenue
. bu6mmoreka [{OK
29 YpaBHEHUH, CBOIANINXCSI K

KBaaApaTHBIM

https://m.edsoo.ru/7f43c¢542




bu6mmoreka [IOK

30 brkBazpaTHbic ypapHeHHs https://m.edsoo.ru/7f43¢3d0
31 bukBanpaTtHbie ypaBHEHHUS bubmmorexa LIOK
https://m.edsoo.ru/7f43¢3d0
[IpuMepsl penieHus ypaBHEHUM
32 TPEThEN U YETBEPTOU CTENEHEN
pa3I0KEHUEM Ha MHOKUTENH
[Ipumepsl penieHust ypaBHEHUN
33 TPETbEU M YETBEPTOM CTEMECHEH
pa3oKEeHHEM Ha MHOKUTEIU
24 Pemenne qpoOHO-palinoHaTbHBIX bubnuorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f43¢9b6
35 Pemenne npoOGHO-paliMoHaNbHbBIX bubmumorexa [IOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
36 Pemenue TekCTOBBIX 3a1a4
anreOpandeckuM METOI0M
37 Pemenue TekcToBbIX 3a1a4
anreOpanyeckuM METOJ0M
38 PemeHnne TekcTOBBIX 33724
anredpandeckuM MEeTOI0M
39 KonTponbhas pabota no teme
"YpaBHeHUs ¢ OJTHOM ITepeMeHHOI"
20 VYpaBHeHUE ¢ IByMs IEPEMEHHBIMHU U bubnmoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
a1 VYpaBHeHUE ¢ IByMsI IEPEMEHHBIMU U bubnunorexa [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
4 Cucrema IByX JIMHEHHBIX ypaBHEHUI

C AByMs IICPCMCHHBIMU U eé peuieHuc




43

CucreMa JIByX JUHEUHBIX YPaBHEHUI
C IByMsI IEPEMEHHBIMU U €€ pelieHue

44

Cucrema ByX JIMHEHHBIX YpaBHEHHM
C ABYMS IEPEMEHHBIMU U €€ pelIeHUe

45

Cucrema 1ByX JIMHEHHBIX YpaBHEHUM
C ABYMs IIEPEMEHHBIMU U €€ pelIcHUE

46

Pewienne cucreM IByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JIMHEWHOE, a Apyroe
— BTOpPOH CTEIICHU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d23a

47

Pemenne cucteM IByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEHHOE, a APyroe
— BTOPOU CTENEHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d55a

48

Peuienue cucrem IByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JTUHEIHOE, a Ipyroe
— BTOPOM CTENEHU

49

Pewenne cucrem IByX ypaBHEHHI,
OJIHO M3 KOTOPBIX JUHEMHOE, a Ipyroe
— BTOpPOH CTENIEHU

50

I'padmueckas nuaTepnperanus
CUCTEMBI YpaBHEHUH C IBYyMsI
NePEMEHHBIMU

51

Perrenie TekCTOBBIX 3aga4
anreOpanyeckuM crnocooom

52

Pemenne TekcTOBBIX 3a1a4
anreOpanyeckuM cnocoOom

53

Kontponbhas pabota no teme
"Cucremsbl ypaBHEeHUI"

54

YucnoBbie HEPABEHCTBA U UX




CBOMCTBA

55 UYucnoBble HEPABEHCTBA U UX bubnuoreka [IOK
CBOICTBA https://m.edsoo.ru/7f43ad5a
c6 JIuHeliHble HEPAaBEHCTBA C OAHOMN bubnunorexa [JOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
5 JIuneliHble HEPABEHCTBA C OJJHOMN bubnuorexa [IOK
IIEPEMEHHOM U UX PELLICHUE https://m.edsoo.ru/7f43af08
cg JIlunelinbple HEpaBEHCTBA C OJJHOMN bubnuorexa [JOK
MIEPEMEHHOM U UX peIICHUE https://m.edsoo.ru/7f43af08
59 CucreMbl TUHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEIICHHE
60 CucreMbl TMHEMHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILICHHE
61 CucreMbl TMHEMHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILICHUE
- KBanparHuble HepaBeHCTBA U UX bubnmorexa [IOK
pelienue https://m.edsoo.ru/7f43b098
63 KBaapaTHble HEPABEHCTBA U UX bubnuorexa [JOK
peleHue https://m.edsoo.ru/7f43b21e
64 KBanpaTHble HEpaBeHCTBA U UX bubnumorexa [IOK
peurenue https://m.edsoo.ru/7f43b5a2
65 KBanpaTHble HEpaBeHCTBA U X
peleHue
66 KBanpaTHble HEpaBEeHCTBA U UX
pelieHue
67 ['paduueckas naTEpIpETALIHS bubnunorexa [JOK

HCPABCHCTB U CUCTEM HCPABCHCTB C

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




ABYMs IEPEMCHHBIMU

I'padmueckas unTepnperanus

68 HEPaBEHCTB U CHCTEM HEPaBEHCTB C
JIBYMSI IEPEMEHHBIMH
69 KonTponbHast padbota no teme
"HepaBeHncrsa"
20 KBanparuunas ¢pyHkuus, e€ rpagux u bubnuorexa [IOK
CBOMCTBA https://m.edsoo.ru/7f4396¢6
= KBanparuunas ¢pyHkus, e€ rpaduk u bubmuorexa [JOK
CBOMCTBa https://m.edsoo.ru/7f439842
7 KBanparuunas ¢pyHkuus, e€ rpaduk u bubnnorexa [IOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
7 [Tapabosna, KOOpAMHATHI BEPIIUHBI bubnmoreka [JOK
napaboIIbl, 0Cb CAMMETPHH TTapadoITbl https://m.edsoo.ru/7f439eb4
4 [TapaGosa, KOOpAWHATHI BEpPIIUHBI bubnuoreka [IOK
napaboIIbl, 0Cb CHMMETPHH NTapaboIIbl https://m.edsoo.ru/7f43a03a
25 [TapaGona, KOOpAUHATHI BEPIIUHBI bubnuorexa [IOK
napaboIIbl, 0Cb CUMMETPHU NapaboIIbl https://m.edsoo.ru/7f43alac
26 [TapaGosna, KOOPAUHATHI BEPIIMHBI bubnuorexa [JOK
napaboJIbl, 0Ch CAMMETPHH TapaldoITbl https://m.edsoo.ru/7f43a31e
77 [TapaGouna, KOOpAMHATHI BEPUIMHBI bubnnorexa [IOK
napaboJibl, 0Cb CHMMETPHH MapadoIIbl https://m.edsoo.ru/7f43a526
28 [TapaGouna, KOOpAMHATHI BEPUIMHBI
1apaboJIbl, 0Ch CHMMETPHH MapadoIIbl
29 I'paduxu ynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
80 I'paduxu pynkumii: y =kx, y =kx +




b, y=k/x, y=x°, y=vX, y=[X|

I'paduxu Gynkumit: y =kx, y = kx +

81
b, y=k/x, y=x3, y=vX, y=[X]|

- I'paduxu ynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|

83 I'paduxn Pynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|

84 I'paduku pynkomii: y = kx, y =kx +
b, y=k/x, y=x°, y=VvX, y=[x|

g5 KonTponbhas pabora no teme bubnnorexa [JOK
"®yHkuun" https://m.edsoo.ru/7f43ab84

26 IlonsaTHe yncIoBoOM bu6nmoreka [JOK
[IOCIEA0BATEIBHOCTH https://m.edsoo.ru/7f43e6c6
3aJlaHue MOCIIEe10BaTEIbHOCTH

87 ei €HTHOM ﬁ)o MYJIOU U bubmorexa HOK
PeEyPP N Py https://m.edsoo.ru/7f43ebda
¢dbopmyIoi n-ro wieHa

a8 Apudmernueckas 1 reoMmeTpuUecKas bubnuorexa [IOK
Hporpeccuu https://m.edsoo.ru/7f43ed7e

89 ApudmeTnueckas U reoOMeTpUyYecKas bubnuorexa [JOK
MPOTrpeECCUu https://m.edsoo.ru/7f43f3b4
@opMyIIbl N-TO WICHA

90 a I/II()i)MyeTquCKOI?I Y TEOMETPUYECKON bubmorexa HOK

p . p https://m.edsoo.ru/7f43f58a

IIPOTPECCUl, CYMMBI IIEPBBIX N YJICHOB
DopMyIIbl N-TO WICHA

91 a I/Ilji)MyeTI/I‘-IeCKOﬁ Y TEOMETPUYECKON bubmmorexa [IOK

P . p https://m.edsoo.ru/7f43ef2c

IIPOrpeccuii, CyMMBbI IIEPBBIX N YICHOB

92 @®opMyJIbl N-To YieHa bubnuorexa [IOK




apuMETHIECKON U TEOMETPUICCKOM
IPOTrPecCcuii, CyMMBI MIEPBBIX N YWICHOB

https://m.edsoo.ru/7t431f0c6

@opMyIIbl N-TO YWICHA

93 apu(pMeTUYECKOl U FeOMETPUUECKON bubamorexa LOK
P . p https://m.edsoo.ru/7f43f72¢
MIPOTPECCHl, CYMMBI TIEPBBIX N WICHOB
DopMyIIbl N-TO YWICHA
94 apru(METHIECKON U TeOMETPUIECKOI bubmmorexa LIOK
P . p https://m.edsoo.ru/7f43f8a0
MPOTPECCHil, CYMMBI TIEPBBIX N YJICHOB
N300pakeHue 4jIeHoB
95 apuMeTUYECKON U TEOMETPUUECKOM
IIPOTPECCHI TOUKaMHU Ha
KOOPAMHATHOW INIOCKOCTH
N3006pakeHue ujieHoB
9% apuMeTHYECKO U reOMeTPHUUECKON
MpOrpeccuil TOUKaMH Ha
KOOPJIMHATHOM MJIIOCKOCTH
97 JIMHEHHBIN U SKCIIOHEHIINATbHBINA
pocT
bu6mmoreka [IOK
98 Cr105kHBIC IPOIICHTHI
pont https://m.edsoo.ru/7f43fe0e
99 CI10XHBIE IPOLIEHTEHI bubnmorexa [IOK
P https://m.edsoo.ru/7f4401a6
100 KontponbHast pabota o Teme bubnuorexa [IOK
"YucnoBble MOCIEN0BATEILHOCTH " https://m.edsoo.ru/7f440418
101 [ToBTOpEeHME, 0000IICHUE 1

cHCTeMaTH3alus 3HaHuH. 3anch,
CpaBHEHHUE, ICHUCTBUS C
JIEMCTBUTEIBHLIMU YHCIIAMH,




quciaoBasd rnmpamas

102

[ToBTOpenue, o6o0IIEHNE U
cucreMarn3anus 3HaHui. [IponeHTsl,
OTHOIIEHUS, TPONOPLIUI

103

[ToBTOpeHnue, 0600MIIEeHNE 1
cucreMarusanus 3HaHui. [IponeHTsl,
OTHOIIEHUS, IPOIOPLIUN

104

[ToBTOpeHnue, 060061IeHNE U
cUCTeMaTH3aIlus 3HAHUH.
Oxkpyrienue, npuOIMKEeHUE, OlEHKA

105

[ToBTOpEeHUE, 0000IIEHNE 1
cucTeMaru3alus 3HaHuM. Pemenue
TEKCTOBBIX 3a7[a4 apuPMETUYECKUM
CII0cOO0M

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

106

[ToBTOpEeHME, 0000IICHUE 1
cucTeMaTu3anus 3HaHui. Pemenne
TEKCTOBBIX 3a71a4 apu(PMETHISCKUM
crmocooom

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

107

[ToBTOpEeHme, 0600IICHUE 1
cucTeMaTu3anus 3Hanui. Pemenne
TEKCTOBBIX 3a71a4 apu(PMETHIECCKUM
crocooom

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

108

[ToBTOpenue, o6o0mEeHNEe 1
cucTeMaru3anys 3HaHu. Pemenne
TEKCTOBBIX 3a71a4 apu(PMETHIECCKUM
crocooom

109

[ToBTOpenue, o6o0IIeHNE 1
CHCTEeMaTU3als 3HaHUI.




[IpeoOpazoBanue anredpanyecKux
BBIPKEHUH, JOMYCTUMBIE 3HAUCHHS

[ToBTOpenue, o6o0IIeHNE 1
cHUcTeMaTU3alus 3HaHU.

Bbu6mmoreka [JOK

109 [Ipeo6pas3oBanue anredpanyeckux https://m.edsoo.ru/7f4441ca
BBIPAXKCHHH, JOITYCTHMBIC 3HAYCHHUS
[ToBTOpeHue, 0600IICHNE 1

110 CHUCTeMaTH3aIvs 3HAHWH. bubmuoreka [JOK
[IpeobpaszoBanue anredpanyeckux https://m.edsoo.ru/7f444364
BBIPXCHHM, JOIMyCTHMbIC 3HAYCHHUS
[ToBTOpeHnue, 06006IIEeHNE 1

11 CHUCTEMAaTH3alINs 3HAHUH. bubmuoreka [{OK
[Ipeobpa3zoBanue anredpanyeckux https://m.edsoo.ru/7f44462
BBIPXCHHM, JJOMYyCTHMbIE 3HAYCHUS
[ToBTOpEeHnue, 060061mEeHNE 1

112 CHCTEMAaTH3alNs 3HAHUH. bubmuoreka [{OK
[IpeoOpazoBanue anredpandecKux https://m.edsoo.ru/7f444a94
BBIPXEHHM, JJOMYyCTHMbIE 3HAYCHUS
[ToBTOpEeHnue, 06061IeHNE U

113 cucrematusauus 3HaHu. OyHKIuu: bubnuoreka [IOK
IIOCTPOEHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f444¢56
byHKIII
[ToBTOpEHME, 0000IIICHUE 1

114 cuctemaTusanus 3HaHu. OyHkum: bu6mmorekxa [JOK
IIOCTPOEHUE, CBOWCTBA U3yUYECHHBIX https://m.edsoo.ru/7f44444
byHKIMI

115 [ToBTOpEeHmE, 0600IICHUE 1 bu6mmoreka [IOK

cuctemaTusanus 3HaHuil. OyHkuuu:

https://m.edsoo.ru/7f44516a




MIOCTPOCHHE, CBOMCTBA N3YYECHHBIX
byHKIMA

116

[ToBTOpenue, o6o0IIeHNE 1
cucrtemaTusanus 3HaHuil. OyHKuuu:
IIOCTPOEHNE, CBOMCTBA N3YUYEHHBIX
byHKIMA

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f4452¢e6

117

[ToBTOpeHue, 0600IICHNE 1
cHUcTeMaTu3alus 3HaHHM.
I'paduueckoe pemenue ypaBHeHUN 1
UX CHCTEM

bubmuoreka [JOK
https://m.edsoo.ru/7f445516

118

[ToBTOpeHnue, 06006IIEeHNE 1
cHUCTeMaTU3alus 3HaHUM.
I'padmyeckoe penieHne ypaBHEHUH U
UX CHCTEM

119

Hroropas KOHTPOJIbHAA pa60Ta

120

O00011IeHrEe U cUCTEMaTU3 AU
3HAHUH

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

120







MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM ITPOI'PAMMBI

7 KIIACC

Kon
MPoBepPsAEMOro
pe3yJbTaTa

HpOBepHeMble NMPEAMETHBIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOM
06p330BaTeJ'le0ﬁ nporpaMmmMsbl OCHOBHOI'O 001Iero 06p330BaHI/IH

1

Yucna 1 BEIYUCIIEHUS

1.1

BI)IHOJIHSITI), coycTras YCTHBIC n IIMCBbMCHHBIC HpI/IéMI)I,

apI/I(l)MeTI/ILIeCKI/Ie HeﬁCTBHH C pallMOHAJIbHBIMHA YU CJIaMHA

1.2

Haxogute  3Ha4eHMs  YHUCIOBBIX  BBIPAXKCHMH, IIPUMEHATD
pa3HooOpa3Hble CrIOCOObI U MPUEMBI BRIYUCICHHS 3HAYCHUN TPOOHBIX

BBIPOKEHHM, COACPKAITUX OOBIKHOBEHHBIE M IECATUYHBIE TPOOH

1.3

[lepexoquts OT oOaHOM (GOpPMBI 3amUCH  YUCET K  JPYrou
(mpeoOpa3zoBbIBaTh  AECATHYHYIO  JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECSITHUYHYIO, B YaCTHOCTH, B OECKOHEYHYIO

JNECATHUHYIO ApOOB)

1.4

CpaBHI/IBaTB " ynopsaaounBaTh palifuOHAJIbHBIC YHUCIIa

1.5

OxpyrisTh uucna

1.6

BBINONHATE NPUKHUIKY W OLIEHKY pe3yJIbTaTa BBIYMCICHUH, OLICHKY
3HQYEHUW YHUCJIOBBIX BBIPAXKECHHU. BBIOMHATE JOEUCTBUSA  CO

CTCIICHAMU C HATYPAJIbHBIMU IMOKA3aTCIIIMU

1.7

HpI/IMeHSITB MNPpU3HAKHU ACIIUMOCTH, PA3JIOKCHHUEC HAa MHOXUTCIN

HaTypaJIbHBIX YUCEI

1.8

Pemate  NpakTUKO-OPUEHTHPOBAHHBIE  3aJa4d, CBSA3AHHBIE C
OTHOLLIEHUEM BEIINYUH, IIPONOPLHUOHAIBHOCTBIO BEIINYUH,
IIPOLICHTAMM, HHTEPIPETUPOBATH pE3yJbTaThl pPEUICHUS 3a1ad C
y4E€TOM OTrpaHUYECHUH, CBS3aHHBIX CO CBOMCTBAMHU pPacCMaTpPUBAEMBIX

00BEKTOB

Anrebpanyeckue BbIpaXeHUs

2.1

Ucnonb3oBath anredpanvyeckyr0 TEPMHUHOJIOTMIO U CHUMBOJIUKY,




NPUMEHSTH €€ B MPOIIECCe OCBOSHHSI yUeOHOTO MaTepuaa

Haxoauth 3HadeHust OYKBEHHBIX BBIp@XEHHM TIpU  3aJaHHBIX

22 3HAUEHUSAX IEPEMEHHBIX
53 BreImonHATe mpeoOpazoBaHMs IENOT0 BHIPAKEHUS B MHOTOWIECH
' IpUBEIEHUEM TOJJOOHBIX CJIaraeMbIX, PACKPHITUEM CKOOOK
BBITTONHAT YMHOKEHHE OJHOYJICHA HA MHOI'OYWIEH U MHOTOWIECHA Ha
24 MHOTOWJIEH, TNPHUMEHATh (OpMyJbl KBajpaTa CyMMbl U KBajpara
pa3zHoCTH
Ocy1ecTBIATh Pa310KEHNE MHOTOYJICHOB HA MHOXKHUTENIH C TIOMOLIBIO
2.5 BBIHECEHHS 32 CKOOKHM OOIIEr0 MHOXKUTEIS, TPYIIIMPOBKH CJIaraeMbIX,
IpUMEHEHUs (OPMYJT COKPAILIEHHOTO YMHOKEHUS
"6 [IpumensaTs npeodpazoBaHUsI MHOTOUJICHOB JUISl PELIECHUS PA3IUYHBIX
' 3a/1a4 U3 MaTEMaTUKH, CMEXXHBIX ITPEIMETOB, U3 peabHON NPAKTUKU
57 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMU I10KA3aTEISIMU
' JUTSL TIpe00pa30oBaHus BRIPpAKCHUH
3 YpaBHEHHs 1 HEpABEHCTBA
Pemiats nuHEMHBIE ypaBHEHHS C OJHOM IEPEMEHHOH, NPUMEHSS
3.1 IIpaBWJIa MIEPEX0/ia OT UCXOAHOIO YPABHEHUS K PaBHOCHUIBHOMY €MY.
[IpoBepsTh, sABISIETCS U YUCIO KOPHEM YpaBHEHUS
19 [IpumensaTs rpaduueckue METOAbl NPU  PEIIEHUU  JTUHEHHBIX
' YPaBHEHHUI U UX CUCTEM
13 [TonGupath npuMepsl ap YUCEN, SABJISIOMUXCS PEIIEHUEM JIMHEHHOT0
' YpaBHEHHUS C ABYMs [IE€PEMEHHBIMU
Ctpouth B KOOPJMHATHOM TIOCKOCTH I'paUK JIMHEHHOTO YpaBHEHHUS C
3.4 JBYMsl T€PEMEHHBIMH; MOJB3YysCh TpapHUKOM, MPUBOAUTH MPUMEPHI
pelieHus ypaBHEHUs
35 Pemate cuctemsl 1ByX JUHEHHBIX YPAaBHEHHUN C ABYMS IIEPEMEHHBIMU,
' B TOM 4HClie TpadudecKu
CocTaBiATh U pelarh JMHEMHOE YPAaBHEHUE WIH CUCTEMY JIMHEHHBIX
3.6 YpaBHEHHUH 110 yCIOBUIO 3a/1a4, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4! MTOJIYYEHHBIN pe3yabTaT
4 Koopaunats! u rpapuku. OyHkuuu
4.1 N300paxaTh Ha KOOPAMHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIINE

3aIaHHBIM KOOpJAWHATaM, Jy4HM, OTPC3KH, HHTCPBAJILI, 3alIMCLIBATH




YHCIJIOBBIE TPOMEXKYTKH Ha alNredpandeckoMm s3bIKe

4.2

OTtMmeuaTh B KOOpI[PIH&THOﬁ INIOCKOCTH TOYKH IIO0 3aJaHHBIM

KOOpAMHATaM

4.3

Crpoutsb rpaduku muHeHHbIX ¢yHKuuid. Ctpouts rpaduk GyHKIMH Y

=[x

4.4

OnuceiBaTh ¢ TOMONIBI0 (DYHKITUH HW3BECTHBIC 3aBHCHUMOCTH MEXKITY
BEJIMUYMHAMU: CKOPOCTh, BpEMs, pacCCTOSIHUE, LIEHY, KOJUYECTBO,

CTOUMOCTb, IPOU3BOJIUTEIBHOCTD, BpeMsi, 00bEM padbOThI

4.5

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa

4.6

[lonumars rpadudeckuit crnocod MpPEACTAaBICHUS W aHalIM3a
UHPOpPMALIMK, HW3BJIEKATh M HUHTEPIPETHPOBATH HHPOPMALUIO U3

rpauKOB peabHbBIX MPOLIECCOB U 3aBUCUMOCTEN

8 KVIACC

Kon
MPoOBEPsAEMOro
pe3yJbTarTa

HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTAThI 0CBOCHUSA OCHOBHOM
06p33OBaTeJ'le0ﬁ nporpaMmmsbl OCHOBHOI'O 0o01Iero 06p330BaHI/lﬂ

1

Yucna 1 BEIYUCIIEHUS

1.1

Hcnonp3oBaTh  HayaJbHBIE ~ MPEICTABICHUS O  MHOYKECTBE
JNEHUCTBUTENBHBIX YUCEI U1l CPAaBHEHMSI, OKPYIJICHUS U BBIYMCIICHUH,
n300pakaTh JCWCTBUTENbHBIE 4YHCIAa TOYKAMH HA KOOPAMHATHOMN

MPSAMOI

1.2

[lpumeHsATh THOHATHE  apU(PMETUYECKOTO  KBAJPATHOTO  KOPHH,
HaXOIUTh KBaJpaTHble KOPHHU, HWCHOJB3Ys MpH HEOOXOAUMOCTH
KaJIbKYJISTOP, BBIMOIHATH MPEOoOpa30BaHMsI BHIPAKEHUH, COAepKALIUX

KBaJApaTHBIC KOPHU, UCITIOJIb3YA CBOMCTBaA KOpHCfI

1.3

Hcnonp3oBarh 3amucd  OONBIIMX M MallbIX 4YHCEII C IIOMOIIIBIO

JECATUYHBIX Apo0eit u cTeneHei uncna 10

AnrebGpanyeckue BbIpaKeHUS

2.1

HpI/IMeHHTB IIOHATHEC CTCIICHU C ILCJIbIM II0Ka3aTCJIEM, BBIIIOJIHATDH
Hp606p330BaHI/I${ BBIpa)KCHI/II;'I, coAcCpKamunx CTCICHU C LCIIbIM

IIoKa3aTecjieM

2.2

BBINOMHATE ~ TOXKIECTBEHHbIE  NPEOOpa3oBaHUsl  palMOHAIbHBIX




BBIPQKCHUII HA OCHOBE IMpPaBWI JCUCTBUM HaJ MHOTOYJIECHAMH U

anreOpanyecKUMHU ApoOsSIMHU

23

PackiianpiBath KBaApaTHBIN TPEXUIIEH HA MHOKHUTEIN

24

[IpumensaTh npeoOpa3oBaHUs BBIPAXKEHUM Ul PEIICHUS Pa3INYHBIX

3aaa4 3 MaT€MaTuK, CMCKHBIX IIPEIMETOB, U3 peaanoﬁ IMPAKTUKHN

VYpaBHEHUS U HEpABEHCTBA

3.1

PemraTs HHHeﬁHBIe, KBaJApaTHbBIC YpPAaBHCHHUA HW PaALUOHAIIBHBIC
YpaBHCHUS, CBOAAIIHUECA K HUM, CUCTCMbI OBYX ypaBHeHI/Iﬁ C IBYyMHA

MEPEMECHHBIMU

3.2

[IpoBoauTh TIpOCTEHIIME UCCIACAOBAHUS YPAaBHEHUW W  CHUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TNPUMEHEHHEM TrpaduyecKux
HpeI[CTaBHeHHﬁ (yCTaHaBJ'H/IBaTI), HUMECT JIM YPAaBHCHHUE WJIM CUCTEMA

ypaBHCHI/Iﬁ peueHus, €CJin UMECT, TO CKOJIBKO, U npoqee)

3.3

[lepexoguts OT cnoBecHOW  (OPMYITUPOBKM  3amauyd K  e€
areOpanyeckoil MOJENIM C MOMOILBIO COCTABIICHHS yPaBHEHMS HIIU
CHUCTEMBbl  ypaBHEHHMH, WHTEPHPETHPOBaTb B COOTBETCTBUU C

KOHTEKCTOM 33J1a4¥ MTOJTYUYCHHBIN pe3yJIbTaT

3.4

[IpuMeHaTHh CBOWCTBA YUCIIOBBIX HEPABEHCTB JIJISl CPABHEHUS, OLICHKH,
peliaTth JIMHEHHbIE HEPABEHCTBA C OJHOW MEPEMEHHON U MX CHUCTEMBI,
maBaTh  rpaduuecKkyr0  WUTFOCTPAIIMI0  MHOXECTBA  PEIICHUI

HEPABCHCTBA, CUCTEMbI HCPABCHCTB

DyHKIUU

4.1

[Tonnmath W UCHONB30BaTh (YHKIUMOHATIBHBIE TMOHITHS M A3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYCHHUS), OMNPEACIATh 3HAYCHHE
GYHKIMM O 3HAYEHUIO apryMEHTa, ONpPENeNsTh CBOWCTBA (DyHKUHU

1o e€ rpauky

4.2

Crpouts rpaduku 3JeMEHTapHBIX QYHKUIUH BUJIA:

y=kl/x

kix
, Y =x%, y = x?, y = |X|, onmuChIBaTh CBOMCTBA YMCJIOBOW (PYHKIIUHU IO €&

rpaduky




9 KUIIACC

Kon
MPoOBEpPsAEMOro
pe3yJbTarTa

HpOBepHeMble NMPEAMETHBIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOM
06p330BaTeJ'le0ﬁ nporpaMmmsbl OCHOBHOI'O 001Iero 06Pa30BaHI/Iﬂ

1

Yucna 1 BEIYUCIIEHUS

1.1

CpaBHI/IBaTI) U yHnopsaaodvBaTh palMOHAJIBHBIC W HPPAlHOHAIIBHBIC

qucia

1.2

BrimonaaTs apI/I(bMCTI/I‘{eCKI/IC HeﬁCTBHH C pallMOHAJIbHBIMU YHUCJIaMH,
CcoucTasd YCTHbIC W MHUCbMCHHBLIC HpHéMH, BBITIOJIHATH BBIYHCIICHHUA C

HppanquoOHaJIbHBIMU YU CJIaMU

1.3

Haxoguth 3HaueHMS CTEIIEHEH C OCJIBIMH ITOKAa3aTCIIIMHN U KOpHeﬁ,

BBIYHCIIATH 3HAYCHUA YHCIIOBBIX BBIpa)KeHI/Iﬁ

1.4

OprFH?ITI) HGﬁCTBHTGHLHBIG YuClia, BBIMIOJHATE NPUKHUIKY PE3yJibTaTa

BBIYMCIICHU, OLIEHKY YUCJIOBBIX BBIPAKEHUN

YPaBHeHI/IH " HECPABCHCTBA

2.1

Pemwlate  nMHENMHBIE M KBAJApPATHBIE YPaBHEHHUs, YypaBHECHUS,

CBOJISIIMECS K HUM, TPOCTENIIINE TPOOHO-PALIMOHAJIbHbBIE YPABHEHMUSI

2.2

PemraTte cucTtemel JABYX JIMHEMHBIX ypaBHCHHﬁ C ABYMs IICPEMCHHBIMU
" CUCTCMbI IBYX ypaBHeHHﬁ, B KOTOPBIX OJJHO YPAaBHCHHUC HC ABJISACTCSA

JIMHENUHBIM

23

Pemate TekcTOBBIE 3amaun anreOpandecKUM CIOCOOOM C TTOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS WJIM CUCTEMbI JBYX YpPaBHEHUH C JByMs

NEPpEMCHHBIMU

24

[IpoBoauTh mpoOCTEHIINE WCCIEIOBAaHUS YPAaBHEHHM U CHCTEM
ypaBHEHHH, B TOM UHCIE€ C NPUMEHEHHEM TIpapUuecKux
npejcTaBiIeHui (HalpuMep, YCTaHaBIMBATh, UMEET JIM YpaBHEHHE UIIH

CcHuCTCMa ypaBHeHI/Iﬁ peuiceHud, €CJIn UMECT, TO CKOHLKO)

2.5

Pemiate  nuHEiiHBIE  HEpaBEHCTBA, KBaJpaTHbIE  HEPABEHCTBA,
n300paxaTh pelleHrne HEPaBEHCTB HA YMCIIOBOW MPSIMOM, 3aITUCHIBATH

pEeIICHUC C ITIOMOIIbIO CUMBOJIOB

2.6

Pemars cucTeMbl JIMHEWHBIX HCPABCHCTB, CHCTCMbI HCPABCHCTB,




BKITIOYAOIME KBaJpaTHOE HEPAaBEHCTBO, HW300pakaTh pELICHUE
CHCTEMbI HEPAaBEHCTB Ha YKCIOBOHM IMPSIMOM, 3alUCHIBATH PEIICHUE C

IIOMOIIIBIO CUMBOJIOB

2.7

Hcnonbp30BaTh HEpaBEHCTBA MPH PELICHUM PA3JIMYHBIX 3a/1a4

DyHKIUU

3.1

Pacno3naBate  (yHKIMM ~ u3yueHHbIX  BuaoB.  Iloka3biBaTh
CXEMaTHYECKH PACTIONI0KEHUE Ha KOOPAWHATHOM MJIOCKOCTH IpauKOB
byukuuit Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTHU OT

3HaYeHHH K03(h(PULIMEHTOB, OMUCHIBATH CBOMCTBA (PyHKIIMH

3.2

[loka3piBaTh CXEMATHYECKH PACIOJIIOKEHME Ha KOOPAUHATHOMN
IUIOCKOCTH TpaduKoB (QYHKIMHA BUAA y = VX, Y = |X| U ONHUCHIBAThH

CBOICTBa PyHKLMI

3.3

Ctpouts u wu300pakatb cxeMaTH4eCKH TpaduKd KBaJPATUIHBIX
(GyHKLINH, ONMUCHIBATH CBOWCTBA KBAJApPAaTHMYHBIX (QYHKUMH TO uUX

rpadukam

3.4

Pacno3HaBaTh KBaJpaTHUHYIO (QYHKIHMIO MO (opmyse, NpUBOAUTH
IpUMEphl KBAAPATUYHBIX (PYHKIMHA U3 peanbHOW KU3HU, (U3HKH,

TEOMETPUH

Apudmerndeckas 1 reoMeTpUIeCcKasi IpOTrpeccuu

4.1

Pacrio3HaBaTh apuMeTHIECKYIO0 H T€OMETPHUECKYIO MTPOTPECCHU TIPU

Pa3HbIX crocobax 3aJaHusg

4.2

BBINONHATE BBIUMCIEHUS C HCIOJIB30BaHHMEM (OpMYNl A-TO UJIeHa
apu(MeTUYeCKOil U reoMeTpUUYECKOil MpOrpeccuii, CyMMbI MEPBHIX N

YJICHOB

43

I/I306pa>1<aTL YJICHBI MMOCJICA0BATCIbHOCTH TOYKaAMM Ha KOOpI[I/IHaTHOI\/’I

IIJIOCKOCTH

44

Pemats 3aJa4u, CBA3aHHBIC C YHMCJIOBBIMHU ITIOCJIIECOAO0BATCIBHOCTAMHU, B
TOM 4YHCIC 3aJa4dud U3 peaanoﬁ KHU3HHU (C HCIIOJIB30BaHHECM

KaJIbKYJIATOPA, HU(POBBIX TEXHOIOTHIA)




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Uucna v BBIYUCIECHUS
Jpobu OOBIKHOBEHHBIE W JECATHYHBIE, MEPeX0j] OT OJHOW (OPMBI 3aIUCH
1.1 npobeit xk apyroi. IloHsTHe palMOHANBHOrO 4YHCIA, 3alUCh, CPaBHEHUE,
YHOPSAA0OYMBAHUE PALIUIOHATIBHBIX YHCEI
1o Apudmernueckue AEUCTBUS C pallMOHAIbHBIMU YUCIaMU. Pemienue 3anay us3
' peanbHOM MPaKTUKU HA YaCTH, Ha Ipoou
13 CreneHb ¢ HaTypalbHbIM IIOKa3aTeJeM: OIpeJelieHHe, Mpeodpa3oBaHKe
' BBIp)XEHUI1 Ha OCHOBE OTIPE/ICIICHNS, 3aIUCh OOJIBIINX YUCEIT
4 [IpoueHTsl, 3amuch NPOLEHTOB B BHUJE ApoOM M IpoOH B BHUJAE MPOLIEHTOB.
' Tpu oCHOBHBIE 3aJ]aul HA MIPOLIEHTHI, PELICHNE 3a/1a4 U3 PeaIbHON MPaKTHUKU
L [IpuMeHeHHe TNPHU3HAKOB  JEIMMOCTH, pAa3JIOKEHHE Ha  MHOXHUTENIU
' HaTypaJIbHbBIX YUCEIl
L6 PeanbHble  3aBucMMOCTH, B TOM uucie ImpsmMas U oOpaTHas
' IPONOPLHUOHATBHOCTH
2 AnreOpanyeckre BhIPaKESHUS
1 IlepemeHHbIE, UNCIIOBOE 3HAUYEHUE BBIPAXKEHUS C NepeMeHHOM. JlomycTumble
' 3HAYEHUS IEPEMEHHBIX
57 [IpencraBieHre 3aBUCHMOCTH MEXJy BeJIMUYMHAMU B BuAe (HOPMYIIbL.
' Beruucnenus no gpopmynam
53 [IpeoOpa3oBanue  OYKBEHHBIX  BBIPDAKCHHMH, TOXXIECTBEHHO  pPaBHBIC
' BBIPAKEHUS
24 CBolicTBa CTENIEHU C HATYPAJIbHBIM [TOKa3aTeIeM
5 OpHounieHsl 1 MHOrouwieHbl. CreneHb MHOrowieHa. CliokeHue, BhIYMTaHuE,
' YMHOXXEHHE MHOTOWJIEHOB
26 ®opMyIIbl COKpPAIIEHHOTO YMHOKEHUS: KBaJApaT CyMMBbI U KBaJpaT pa3HOCTH.
' dopmyiia pa3HOCTH KBaapaToB. Pa3nokeHne MHOIOWICHOB HA MHOXKHUTEN
3 VYpaBHeHus




VYpaBHeHHE, KOpPEeHb YpaBHEHHs, IpaBuia MpeoOpa3oBaHUs ypaBHEHUS,

>l PaBHOCHJIBHOCTb YpaBHEHUN
17 JIuneliHOE ypaBHEHUE C OIHOW IMEPEMEHHOM, YUCIO KOPHEW JIMHEWHOIO
' YpaBHEHUS, PEUICHNE TMHEUHBIX YPaBHEHUN
13 CocrapieHrue ypaBHEHUH MO YCIOBHUIO 33/1aud. PernieHrne TeKCTOBBIX 3a/ad C
. MIOMOUIbIO YPaBHEHUN
34 JluneliHoe ypaBHEHUE C IBYMS IEPEMEHHBIMH U €ro rpaduk
Cucrema JByX JHMHEWHBIX YpaBHEHUH € JABYMs I€peMEHHbIMM. PerieHue
3.5 CHUCTEM ypaBHEHUH CITIOCOOOM IMOACTAaHOBKHU. [IpuMephl pemeHns TeKCTOBBIX
3a]1a4 ¢ IOMOUIbIO CUCTEM ypaBHEHUN
4 Koopaunats! u rpadpuku. @yHkuun
4.1 Koopannara Touky Ha IpsIMOi
12 Uucnosble IpOMeEXyTKU. PaccTosiHue Mexay AByMS TOYKAMHU KOOPAMHATHOU
' IpSIMON
43 [IpssMmoyronpHas cucrema koopauHat, ocu Ox u (Oy. AGcrucca U OpIUHATA
' TOYKH Ha KOOPJMHATHOM IIOCKOCTH
44 [Tpumepsl TpadukoB, 3amaHHBIX (QopMmynaMu. UTeHne rpauKoB peasbHBIX
' 3aBHCHUMOCTEN
4.5 [Tonsitue pyukmuu. I'paduk Gynkiuu. CBoiicTBa GyHKITUN
4.6 Jluneitnas pyukuus, e€ rpaduk. 'paduk dyHKIuM y = |X|
A7 I'paduueckoe perieHue JMHEHHBIX YpaBHEHWH M CHUCTEM JIMHEHHBIX
' YpaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 UYucna 1 BBIYUCIIEHUS
. KBanpaTtHslii kopeHb u3 uucna. lloHdaTne 00 HppalMOHAIBHOM 4HCIIE.
' Jecsatruunble MpUOIMKEHNS HPPALMOHATIBHBIX YHCET
CgoiicTBa apudMETHYECKUX KBAJPATHBIX KOPHEH W WX NpPHUMEHEHHE K
1.2 npeoOpa30BaHUIO YMCIOBBIX BBIPAXEHUN M BBIYMCICHUSAM. J|eHCTBUTENbHbIC
qyucia
1.3 CreneHsb ¢ 1enbIM MokaszaTesneM 1 €€ cBoiicTBa. CTaHIapTHAs 3alKCh YUCia




2 Anrebpanyeckue BhIpaKEHUS
2.1 KBagpaTHbIil TpEXWICH, pa3ioKEeHUE KBAAPATHOTO TPEXWICHA HA MHOXKUTEIN
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO airedpandeckoi 1poou
23 Crnosxenue, BBIYUTaHNUE, YMHOKEHUE, JIeTICHUE anre0Opandeckux Ipooeit
2.4 PanronanbHble BRIpaskeHUS U UX TIPeoOpazoBaHue
3 YpaBHEHHUS 1 HEpABEHCTBA
31 KBagpatHoe ypaBHenue, Qopmynaa KOpHEW KBaJpaTHOTO YpaBHEHUS.
' Teopema Buera
3.2 Penienue ypaBHeHH, CBOASIIMXCSA K JIMHEHHBIM U KBAJIPATHBIM
3.3 [Ipocreitmume qpoOHO-pallMOHATBHBIC YPaBHEHUS
['padmyeckas uHTEepHpeTalys ypaBHEHUN ¢ IByMSI IEPEMEHHBIMH U CHCTEM
3.4 JIMHEHHBIX YPAaBHEHMI C IByMs nepeMeHHbIMU. [IpuMepsl pelieHust cucreM
HEJIMHENHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU
35 Pemenne TeKCTOBBIX 3a7a4 aNreOpandeckKuM CrocoooM
3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 071HOM TIEPEMEHHON
3.8 PaBHOCHIIBHOCTB HEPaBEHCTB
3.9 JIuneliHbIC HEPABEHCTBA C OJHOM NIEPEMEHHOU
3.10 CucreMbl TUHENHBIX HEPABEHCTB C OAHOM IIEPEMEHHOU
4 OyHKIUU
il [onarue ¢ynkuuu. OOnNacTp onpeAeNeHHs HW MHOXKECTBO 3HAYCHHN
' dbynkmun. CriocoOs! 3a1aHus QyHKIIUNA
4.2 I'padux pysakmum. UteHne cBOMCTB GyHKIMH 110 €€ TpaduKy
43 [Tpumeps! rpadukoB QyHKINIA, OTPAKAIOIINX PEATbHBIE MPOIIECCHI
44 OYHKINH, OINHUCHIBAIOIIME TNPSIMYI0O M OOpaTHYI0 MpPOMOPIMOHATLHBIC
' 3aBUCHMOCTH, X TpapuKu
4.5 @yHKIMU y =x7, y = X7’
4.6 OYHKIHH Y = VX, } = |X|
4.7 ['padmyeckoe penieHue ypaBHEHUN U CUCTEM YpaBHEHUM

9 KVIACC




Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

Yucia 1 BEIYUCIIEHUS

1.1

PaHI/IOHa.]'H)HBIG quciia, HUppalrOHAJILHBIC 4YHCJIa, KOHCYHBLIC H OCCKOHEUHBIE

JECSITUYIHBIE IPOOH

MHOXECTBO ACHCTBUTEIIBHBIX YHuCClII, JIECTBUTENIbHBIC YHCIa KaK OCCKOHEUHBIC

JACCATHYHBIC IIpO6I/I. Bzanmuo OAHO3HAYHOC COOTBCTCTBUC MCKAY MHOKCCTBOM

h2 JEHCTBUTENBHBIX YUCET M KOOPAUHATHOM npsiMoil. CpaBHEHHE IEHCTBUTENIbHBIX
qucen
1.3 ApudmeTnueckne IeHCTBHSI ¢ JCHCTBUTEILHBIMU YHCIIAMHU
Wsmepenusi, nmpubiimkeHus, olueHKu. Pasmepsl 00BEKTOB OKPYXKAIOIIEro MUpa,
14 JUINTEIBHOCTh TPOLIECCOB B OKpyXkaromeMm wmupe. [IpubnmxéHHoe 3HaueHUE
' BEJIMYMHBI, TOYHOCTh TpuOImkeHus. OkpyriaeHue uncen. [Ipukunka u omeHka
pPe3yabTaTOB BBIYUCICHUN
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 YpaBHeHUs ¢ OJTHOM NTEpEMEHHOI
2.2 JIuneiinoe ypaBHeHue. Pelienue ypaBHeHUH, CBOAALLUXCS K JIMHENHBIM
2.3 KBagparnoe ypaBHeHue. Penienne ypaBHeHU, CBOASIIMXCS K KBaIPATHBIM
24 bukBanpatHoe ypaBHeHue. Ilpumepbl pelleHHMs YpaBHEHMM TpEeTbe U
' YETBEPTOU CTENEHEN PA3JIOKEHHEM HA MHOKUTEIIH
2.5 Pemenne npoOGHO-pallMOHANBHBIX YpaBHEHUN
2.6 CucreMbl ypaBHEHHI
2.7 YpaBHEHHE ¢ IBYMS TIEPEMEHHBIMH U €T0 Tpadux
2.8 Pemenue cucrem AByX JIUHEHHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU
29 Pemienue cucrem ByX ypaBHEHMi, OJHO U3 KOTOPBIX JIMHEWHOE, a JIpyroe —
' BTOPOM CTEIEHU
2.10 I'padmueckas mHTEpIIPETALIUS CUCTEMBI YPAaBHEHUH C IBYMSI IIEPEMEHHBIMU
2.11 Pemrenne TeKCTOBBIX 3a71a4 alreOpanyecKiuM CrIocoOoM
2.12 UucnoBsle HEPaBEHCTBA U X CBOMCTBA
2.13 Pemienue nuHEHHBIX HEPABEHCTB C OJJHON MEPEMEHHOMN
2.14 Perienune cucteM JIMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOM
2.15 KBanparHble HepaBeHCTBa
516 I'padmyeckas uHTEpmpeTanysi HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMS

NEPEMCHHBIMHU




DOyHKIUU

KBaaparnunas ¢ynkuus, e€ rpaduk u cBoiictBa. Ilapabona, KoopawHATHI

>l BEPIIUHBI TapadoJibl, 0Cb CAMMETPUHU TTapadoIIbI

3.2 I'paduxu Qynkimit y=kx, y=kx+b n ux cBorcTBa

33 I'paduxu Qynkuit y=k/x, y = x° 1 UX CBOWCTBA

34 I'paduxu QyHKIHMIT , 1 UX CBOICTBA
4 Yucnosle OCIIEI0BATEIbHOCTH

41 Omnpenenenue U crocoObl 3alaHUsl YMCIOBBIX MOCIIEA0BAaTENbHOCTEH. 3ananue
' HOCJIEIOBATEIbHOCTU PEKypPEHTHON (hopMysioi 1 hopMyIoii n-ro uiaeHa

42 Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apu(pMeTHUECKOi
' MIPOrPECCUH, CYMMBI IIEPBBIX /1 YWICHOB

43 I'eomerprueckass mnporpeccusi. QPopMysnbl #n-T0  WIEHA T'€OMETPUYECKON
' IIPOrPECCUH, CyMMBI IIEPBBIX 7 YWICHOB

44 N3o0pakeHne wieHOB apu(METHYECKOW U TeOMEeTPUYECKOil Iporpeccuit
' TOYKaMU Ha KOOPJMHATHOM IUIOCKOCTH. JIMHENHBIN U 3KCIIOHEHIIUAIbHBIA POCT

4.5 Cno>xHbIE ITPOLIEHTHI




IHPOBEPAEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUA K
PE3VJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJILHOI
ITPOTPAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT0
o0urero oopazoBanust Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATHUSMHU: MHOXECTBO, IIOJIMHOXECTBO,
omepalny HaJl MHOXECTBAMH, yMEHHE OIEepUPOBATh TOHATHUIMH:
rpad, cBs3HBIA Tpad, AepeBo, LMKI, MPUMEHATh UX TPU PEIICHUU
3aJa4; YMEHHE HCIIONb30BaTh rpaduyeckoe mpeacTaBieHHEe MHOXKECTB
JUISL ONTUCAHUS peaibHBIX MPOIIECCOB U SBJICHUM, NMPH pELIeHUH 3a/1a4

U3 IPYTUX Y4eOHBIX MPEeIMETOB

YMmenue ONnCpupoOBaTh MOHATHAMU: OIPCACICHUC, aKCHMOMA, TCOpEMaA,
A0Ka3aTejIbCTBO, YMCHHEC pacClioO3HaBaTb HMCTHHHBIC W  JIOXKHBIC
BBICKA3bIBAHUs, I[MPUBOAUTL MNPUMEPBI W KOHTPHPUMEPBI, CTPOUTH

BBICKA3bIBAHUSA U OTPpULIAHUSA BBICKa3bIBaHUH

YMeHHe onepupoBaTh MOHATHAMHU: HAaTypaJIbHOE YHUCIIO, IPOCTOE M
COCTaBHOE 4YMCJIO, JEIMMOCTh HATypalbHBIX YHCEN, IPU3HAKU
JETTMMOCTH, LEJI0E€ YHCJIO, MOIYJb 4YHCJA, OOBIKHOBEHHas Ipo0Ob U
JecaTu4Has JpoOb, CTAHJAPTHBIA BUJ YHUCIA, PALMOHAJIBHOE YHCIIO,
UppalMOHATIBHOE YHUCIIO, apu(METHYECKUH KBaJIpaTHBIH KOPEHbD;
YMEHHE BBINOJHATH JEHUCTBHS C  4YUCIaMH, CpPaBHUBATh U
yHOpAIOYMBATh 4YHUCJA, IMPEACTABIIATh YKCIA HA KOOPAUHATHOMN
IPSIMOM, OKPYTJIATH 4YMCIIA; YMEHHWE JeJaTh IPUKUIAKY M OLEHKY

pe3yiibTaTta BBIUMCIICHHI

YMeHue onepupoBarh IMOHATUSMU: CTEIEHb C LENBbIM IOKa3aTeseM,
apudmeTHuecKuil KBaJpaTHBIA KOPEHb, MHOTOWICH, alreOpandeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOM CTENEHU
OOJbIlIE E€IMHUIIBI; YMEHHE BBITIONHATH pacdy€rel 1o Qopmymnam,
npeoOpa3oBaHMsl 1EJIBIX, JIPOOHO-PAIIMOHATBHBIX BBIPAKEHUU |
BBIPAXXEHUI C KOPHSIMH, PA3JIOKEHUE MHOTOWIEHA HA MHOXUTEIH, B
TOM 4HCIIE C HCIHOJb30BaHUEM (OPMYJ pa3HOCTH KBAJIpPaToB U

KBaJpaTa CYMMbI H Pa3HOCTH

YMeHue ONCpHUPOBATH ITOHATUAMU: YHUCIIOBOC PABCHCTBO, YPABHCHHC C




OHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
NEPEMEHHOM; YMEHUE pellaTh JIMHEHHbIE U KBaJIpaTHbIE YpPaBHEHMS,
JIpOOHO-pallMOHATBHBIE YPABHEHHSI C OJHOW TMEPEMEHHOM, CHUCTEMBI
JIBYX JMHEHHBIX YpaBHEHMI, JTUHEIHbIE HEPABEHCTBA U MX CUCTEMBI,
KBaJIpaTHbIE ¥ JAPOOHO-pallMOHANLHBIC HEPABEHCTBA C  OJHOM
MIEPEMEHHO, B TOM YHUCJIE NIPU PEUICHUH 334a4 U3 APYTHX MPEIMETOB
U TMPaKTUUYECKUX 3a/7ay; YMEHHUE HCIOJIb30BaTh KOOPAMHATHYIO
NpSIMYI0 B KOOPJIMHATHYIO TUIOCKOCTH I M300pa)KEHUS PEIICHUN

YPaBHEHHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIUS, TpaduK GYHKLIUHU, HYITH
byHKIHN, POMEKYTKH 3HAaKOIIOCTOSTHCTBA, MIPOMEXYTKH
BO3pacTaHus, yObIBaHUS, HauOoOIbllee KM HAaUMEHbIIEe 3HAYCHUS
byHKINY; yMEHHe OTIEPUPOBATH TOHSATHSIMH: npsMas
MPONOPIMOHATIBHOCTD, JIMHEWHas (YHKIUS, KBaapaTuyHas (QYHKIIHS,
oOpaTHasi TPONMOPLUOHAIBHOCTh, Mapaboia, rumepbosa; yMmeHue
cTpouthb rpaduku GyHKIHNA, UCTIONH30BaTh rpadrKH I ONIPeaeTIeHUS
CBOWCTB MPOLIECCOB M 3aBUCHUMOCTEH, AJIS PELIeHUs 3aad U3 JIPYrux
y4eOHBIX TIPEJAMETOB W peallbHOW JKU3HM; YMEHHE BBIpAXKaTh

(1)OpMy1'IaMI/I 3aBUCUMOCTH MCKIY BCIIMUMHAMHA

YMmenue OTepupOBaThH MOHSTUSIMHU: MOCIIEI0BATEILHOCTb,
apudMeTHuecKkass M TeOMETpUYecKas  MPOrPeCcCHd;  yMEHHue
UCIIOJIb30BaTh CBOMCTBA IOCJIEIOBATENILHOCTEH, (POPMYIIBI CYyMMBI H
oO0IIero 4jieHa MpH pelieHUH 3ajad, B TOM YHCIE 3a1ad U3 JPyTrux

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

YMeHne pemarh 3aJa4d Pa3HbIX TUIIOB (B TOM YHCIIC HA TPOIEHTHI,
IO W 4YacTH, IBWXKEHHE, PadOTy, IEHy TOBAapOB WU CTOMMOCTH
MOKYIIOK U YCITyT, HAJIOTH, 33J1a4i U3 00JIaCTH yIPABJICHUS IUYHBIMHU U
ceMeiiHbIMU  (UHAHCAMH); yMEHHE  COCTaBIIATh  BBIPAXKCHHUS,
ypaBHEHHUsI, HEPABEHCTBA U CHUCTEMBbl TIO0 YCJIOBHIO 3aJlayH,
WCCJIEIOBATh MOJIYYEHHOE PEIICHHE W OLICHWBATh MPaBIONOI00HOCTH

IMMOJIYYCHHBIX pPC3YyJIbTATOB

YMeHue onepupoBaTh HMOHATHAMH: (GHUrypa, TOUKa, OTPE3OK, MpsiMas,
Jyd, JIOMaHasi, yroj, MHOTOYTI'OJIbHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIN
U PaBHOCTOPOHHUI TPEYIOJbHUKH, MPSMOYIOJbHBIH TpPEYTOJIbHUK,
MearaHa, OUCCEKTpHCa M BbICOTA TPEYrOJbHUKA, YETHIPEXYTOJIbHUK,

MnapauicjiorpaMm, pOM6, MNPpAMOYI'OJIbHUK, KBaApaT, Tpareuus;




OKpPYHOCTb, KPYT, KacaTelbHasl; 3HaKOMCTBO C IPOCTPAHCTBEHHBIMU
dburypamu; yMeHue pemiaTth 3aJadd, B TOM YHUCIIE U3 MOBCEIHEBHOU
JKU3HHM, HAa HAXOXKJCHUE TEOMETPUYECKUX BEJIMYMH C MPUMEHEHHEM

W3YYEHHBIX CBOICTB QUryp u ¢pakToB

10

YMeHue omnepupoBaTh IMOHATUSMHU: PABEHCTBO (UIYp, pPaBEHCTBO
TPEYroJbHUKOB; MapajlIeIbHOCTh U MEPHEHIUKYISIPHOCTb IPSIMBIX,
Yroja MeXAy MNpsAMbIMH, MEPHEHAUKYISAP, HAKIOHHAsS, NPOEKIIHS,
nogobue Guryp, noJoOHbIE TPEYTrOJbHUKH, CAMMETPHUSI OTHOCUTEIHHO
TOYKM M TNPAMOW; YMEHHE pPACIIO3HABAaTh PABEHCTBO, CUMMETPHUIO
nogobue ¢Guryp, napamiesbHOCTh U MEPHEHIUKYIIIPHOCTD MPSIMBIX B

OKpY aroIieM MUpe

11

YMeHue omnepupoBaTh MNOHATUAMM: JUIMHA, PACCTOSHUE, YIOJ
(BemuMuMHA yria, CUHYC W KOCHHYC YIJIa TPEyroJIbHUKA), IUIOIIAb;
YMEHHE OLIEHUBATh Pa3MeEPbl MPEIMETOB U OOBEKTOB B OKPY’KAIOLIEM
MHUpe; YMEHHE NpUMEHATh (OopMyJbl MEepUMETpa U  IJIOLIAIU
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>)KHOCTH M IUIOIIAAM Kpyra, oobema
IOPSAMOYIOJIBHOTO TapajuleeNnuIesia; yMEHUEe INPUMEHATh NPU3HAKU
paBEHCTBA TPEYTrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYIOJbHHKA,
teopemy Iludaropa, TpUroHOMETpHUUECKHE COOTHOIICHUS  JUIS

BBIYMCIICHHSI IJTUH, PACCTOSTHUM, TIIOMAICH

12

YMmenue uzo0pakaTh IUIOCKME (UIYypsl M HUX KOMOMHAIMH,
NPOCTPAHCTBEHHBIE (GUTYphI OT PYKH, C MOMOIIBI0 YEePTEKHBIX
MHCTPYMEHTOB W DJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WIH

CUMBOJIbHOMY OITMCAHUTO

13

YMeHue onepupoBaTb MOHATHSMM:  IPSAMOYIOjbHas  CHUCTEMa
KOOPAMHAT;, KOOpAWHATBI TOYKH, BEKTOp, CyMMa BEKTOpPOB,
IIPOM3BE/IEHUE BEKTOPA HA YNCIIO, CKAISIPHOE NIPOU3BEACHUE BEKTOPOB;
YMEHHE HCIOJb30BaTh BEKTOPHl U KOOPAWHATHI JJISl MPEACTaBICHUS
JAHHBIX W pEUIeHUs 3ajJady, B TOM 4HCIE M3 JAPYIHMX Y4eOHBIX

IIPEMETOB U peabHOW KU3HU

14

YMeHne omnepupoBaTh TOHSTHSAMHU: CTOJOMKOBBIE U  KPYTOBBIE
auarpammbl,  TaOnuIpbl, cpeaHee  apudMeTHYECKOe, MeIuaHa,
HanOoJIbIllee W HAMMEHBIIEe 3HAUYEHUs, pa3Max YHCIOBOrO Habopa;
yMEHHE  U3BJIEKaTh, MHTEPIPETUPOBATH U  MPEoOpPa3OBHIBAThH

UHQOPMALIMIO, TPEJCTABICHHYI0 B TaOJNMIIAX M Ha JAMarpamMmax,




OTPaKAIONIYI0 CBOWCTBA M XapaKTEPUCTHKH PEATBHBIX MPOIECCOB U
SBJICHHWI;, yMEHHE pACIO3HABaTh WM3MCHYMBBIC BCIUYMHBI B

OKpYy XaroIieM MUpe
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YMeHue onepupoBaTh MOHATHSAMH: CIy4YallHBIA OMBIT (CIy4aiHbII
9KCHEPUMEHT), 3JEMEHTapHOE COOBITHE (3JIEMEHTapHBIM HCXO.)
CIIy4allHOTO OIlbITa, CIIy4yallHOE COOBITHE, BEPOSTHOCTH COOBITHUS,
YMEHHE HaXOAWUTh BEPOSATHOCTH CIIy4alHBIX COOBITHH B OMNBITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH;, YMEHHE pellaTh
3a7jaud METOJIOM OPIraHU30BAHHOIO Iepedopa U C HCIOJIb30BAHUEM
IIPaBWJIa YMHOJKEHHUS; YMEHHUE OLICHMBATb BEPOATHOCTH PpEaJbHBIX
COOBITUH W SIBICHUH, MOHMMATh POJIb NMPAKTUYECKH JOCTOBEPHBIX U
MaJIOBEpOSITHBIX COOBITUH B OKpYXKAIOLIEM MHpE U B IKHU3HH;
3HaKOMCTBO C TIOHSATHEM HE3aBUCHUMBIX COOBITHIA; 3HAKOMCTBO C

3aKOHOM OOJBIINX YHCET U €r0 POJIBIO B MACCOBBIX ABJICHUAX

16

YMeHne BBIOMpaTh MOIXOMAIINNA W3YYEHHBIM METOJ I PEIICHHS
3a/1aud, MPUBOJUTH MPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJIE W KU3HH, PACTIO3HABATDH MPOSIBIICHUE 3aKOHOB MAaTEMAaTHUKH B
UCKYCCTBE, OIMCHIBATh OTAEJIbHBbIE BBIJAIOLINECS  PE3YyJbTaThl,
MOJIYYCHHBIE B XOJI€ PAa3BUTHs MaTeMaTHUKU KaK HAyKH, MPUBOJUTH
MPUMEPHl MAaTEMATHICCKUX OTKPBITHH U UX aBTOPOB B OTCUECTBEHHOMU

Y BCEMHUPHOHN UCTOpUU




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, TIPOBEPAEMBbBIX HA OI'D
IHO MATEMATHUKE

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Yucna ¥ BEIUMCIIEHUA

1.1

HaTypanLHme " 1EJIbIC YHCIa. HpI/ISHaKI/I JCIINMMOCTHU LCJIBIX YHUCEIT

OOBIKHOBEHHBIE n JCCATUYHBIC I[pO6I/I, IMPOUCHTHI, OeCKOHEUHbIE

12 MEePUOINYECKHE TPOOH

13 PanmonaneHbie  uncna. ApudMeTHYECKHEe OIepalud C  PaldOHAIbHBIMU
. YUCIaMHU

14 JleiicTBuTenbHble uYnciaa. ApuQMeTHYECKHE OIepaluu C JIeHCTBUTEIbHBIMU
' qHUCcIaMu

s [TpubnmkEHHBIC BBIYMCIICHHS, TpPaBUIA OKPYTJCHUS, NPHUKHIKA W OICHKA
. pe3yJibTaTa BRIYUCICHUN

2 Anrebpanyeckue BhIPaKESHHUS

2.1 bykBeHHbIE BbIpa)XKEHUS (BBIPAXKEHMSI C IEPEMEHHBIMMU )

55 Crenenp ¢ uenbiM nokazatesneM. CTeneHb € pallOHAIbHBIM ITOKA3aTEIEeM.
. CBoiicTBa cTENEHU

2.3 MHorousneHsl

24 Anrebpanueckas 1poOb

55 Apudmernueckuit KOpPEHb HaTypajibHOU CTEIICHH. evictBus c
. apu(pMeTUYECKUMU KOPHAMHU HATYPaIbHOMN CTETIEHU

3 VYpaBHEHMsI U HEPABEHCTBA

- Hensie u npoOHO-panmioHanbHbIE ypaBHeHHS. CHCTEMBI W COBOKYITHOCTH
. YpaBHEHUU

35 Lensle u apoOHO-palioHanbHBIE HepaBeHCTBA. CHCTEMBI W COBOKYMHOCTH
' HEPaBEHCTB

33 Pemenne TekCTOBBIX 3a11a4

4 UYucnoBsie MOCIeA0BaTEILHOCTH

4.1 [TocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHus ITOCIE0BATEIBHOCTEH

4.2 ApudmeTrueckas W TreoMeTpudeckas mporpeccud. DopMylia  CII0KHBIX




MIPOLIEHTOB

5 OyHKIUU
@Oyukiusa, crnocodbl  3amanus  pyskuun. ['padpuk  pyskmum.  OGmacTsb
orpezeNeHusl U MHOXKeCTBO 3HaueHui ¢pyHkuuu. Hynu ¢pynkuuu. [pomexyTtku
5.1 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHUHA. MaKCUMyMBI H
MUHUMYMBl (QyHKIMM. HanGomnbiiee W HauMmeHblllee 3HaueHHEe (YHKIMM Ha
IIPOMEXKYTKE
6 Koopannatsl Ha IpsIMOM M IITIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPINHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 UX CBOMCTBA
7.2 TpeyroibHuUK
7.3 MHOroyrojasHuKu
7.4 OKpY>KHOCTb U KpYyT
7.5 H3mepeHne reoMeTpuYeCcKuX BEJTUNYNH
7.6 BexTopsl Ha TI0CKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositHocTh
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METO/JNYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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