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HOACHUTEJBHAA 3AIIMCKA

AnreOpa SBISETCS OJHUM M3 OIMNOPHBIX KYpPCOB OCHOBHOIO OOILEro
o0pa3oBaHUs: OHA 0OecTIeuYnBaeT U3yUCHUE IPYTUX JTUCHUIUINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK MU TyMaHUTApPHOTO IMKIOB, €€ OCBOCHHE HEOO0XOIUMO s
POJOJKEHNs 00pa30BaHus U B MOBCEIHEBHOM »kU3HU. Pa3BuTre y o0yuaromumxcs
HAayYHbIX MPEJCTABICHUN O TMPOUCXOKIACHUU M CYIIHOCTH alreOpanyecKux
abcTpakimii, cnoco0e OTpPaKEHUsI MaTEMAaTUYECKON HayKOM SIBJIEHUI U MPOIECCOB
B MpUpOJEe U O0OIeCTBE, POJIM MaTEeMaTHYECKOrO MOJCIUPOBAHHUS B HAyYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y KayecCTB MBIILICHUS, HEOOXOAUMBIX JJI aJanTalid B COBPEMEHHOM LIU(PPOBOM
obOmiectBe. M3yuyenue anreOpbl oOecrieuyuBaeT pa3BUTHE YMEHHs HaOII0JaTh,
CpaBHMBATh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CHIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOU JEMCTBHSI M BBIBOBI,
dbopmynupoBath yrBepxkAeHUS. OCBOEHUE Kypca aireOpbl 00eCleurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYyYalolUXCsA: OHU MCHOJIb3YIOT JACAYKTUBHBIE U
UHAYKTUBHBIE pacCyXJeHus, 0000IeHne 1 KOHKPETU3alHio, abCTparupoBaHue u
aHanoruto. OOyuyeHue  anrebpe  mpeanoyiaraeT  3HAYUTENbHBIH  00BEM
CaMOCTOSITENIFHOM  JIEATENIBHOCTH O0YYaloUMXcs, MO3TOMY CaMOCTOSTEIbHOE
pelieHune 3aa4 SBISIETCS peaau3alueil 1eaTeTIbHOCTHOTO MPUHIIUIIA 00yYeHHS.

B crpykType mnporpammbl y4eOHOro Kypca «Aunredpa» s OCHOBHOTO
oOuiero 00pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOIUYECKUE
auHuM: «Yucna u BEIYHCICHUSY, «ANreOpandecKkie BhIpaXKEHUs», «YPaBHEHUS U
HepaBeHCTBa», «Dynkiumy. Kaxnmas w3 3TUX coaepKaTelbHO-METOIUYECKUX
JIMHUM pa3BUBACTCS HA MPOTSHKEHUN TPEX JIET U3YUYEHUs Kypca, B3aUMOJCHUCTBYS C
JpYTUMHU €ro JuHUsAMU. B Xozme wu3ydeHus ydyeOHOro Kypca oOydarouumcs
NPUXOAUTCS JOTUYECKU PACCYKaTh, UCIIOIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3W ¢ 3TUM B mporpaMMy Yy4eOHOro Kypca «Anredpa» BKIIOUYEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, MpPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3feiax
MaTEMaTUYECKOro 00pa30BaHUsl U CIIOCOOCTBYIOIIME OBJIAJCHHUIO 00YyYarOIUMUCS
OCHOB  yHHUBEpPCAJIBHOIO  MareMmaruyeckoro s3bika. ConaepkaTelbHOW U
CTPYKTYPHOM OCOOEHHOCTBIO yueOHOro Kypca «Airedpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XaPAKTED.

Conmepxxanue nuHUM «Yucina UM BBIYMCICHUS» CIYXXUT OCHOBOM st
JanbHEHIIero U3y4eHus: MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOyHAIOIIMXCS
JIOTUYECKOTO MBILUIEHUS, POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aITOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX AJIsI IIOBCEIHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIEe HAa YPOBHE OCHOBHOTO 00IIEro oopazoBaHus
CBS3aHO C palMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIaMU, (HOpMUpOBaHHEM



MPEJCTABICHUN O JEHUCTBUTEIBHOM YHCIE. 3aBEPIICHUE OCBOCHUS YHCIOBOU
JIMHUU OTHECEHO K CpeIHEMY O0IIeMy 00pa30BaHUIO.

CopneprxkaHue AByX anreOpandecKux JUHUN — « AJIreOpanyecKre BhIpaKeHUs»
U «YpaBHEHUS] U HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUAIOIIMUXCS
MaTE€MaTUYECKOro amnmapara, HeoOXOAMMOTro JJid pelIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX MPEAMETOB M NPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001ero oOpa3oBaHUsl Y4YeOHBIM MaTepuan TPYyNIUPYETCS BOKPYT
palMOHAJIBHBIX BbIpaXKEHUI. AJireOpa JEMOHCTPUPYET 3HAYEHUE MAaTEMAaTUKH Kak
A3bIKa JUIA TIOCTPOCHMSI MaTEMaTUYECKUX MOJIENEH, ONMCAHUS IPOLECCOB U
SBJICHUM peajbHOTO Mupa. B 3agaunm oOydeHuss aireOpe BXOIAT TaKKe
JanbHeilee pa3BUTHE AJNTOPUTMUYECKOIO MBIIUICHUS, HEO0OXOAMMOro, B
YaCTHOCTH, JJs OCBOCHHS Kypca HWH(OPMATHKH, M OBJIAJECHUE HaBBIKAMU
NeNyKTUBHBIX paccykiaeHuil. [IpeoOpa3zoBaHre cUMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUsI, CHOCOOHOCTEN K MaTEMaTHYECKOMY TBOPYECTBY.

Copepxanue QyHKIMOHAIBHO-TpapUUeCcKO JIMHUK HALEIEHO Ha MOJIyYeHHE
OOy4YaroIIMMUCs 3HAHUW O (PYHKIMSAX KaK BaKHEHIIEH MaTeMaTH4eCKOW MOJAENIn
JUIS. OTIMCAHUSl M UCCIIEIOBaHUs Pa3HOOOPa3HBIX MPOLECCOB U SBJICHUN B MPHUPOJIE
u obmiectBe. M3yueHune martepuana CHOCOOCTBYET PA3BUTHUIO Yy OOYYaIOIIHUXCS
YMEHUS UCIIOJIb30BaTh PA3JIMYHbIE BBIPA3UTEIBHBIE CPEICTBA S3bIKA MATEMATUKH —
CJIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (QopMupoBaHue
MPEICTABIICHUNA O POJIM MaTEMATUKU B PA3BUTUH LIMBUIIM3ALUU U KYJIbTYPHI.

CormacHo yueOHOMY IUiaHy B 7-9 Kjaccax wu3ydaercs y4eOHBIH Kypc
«Anre0dpa», KOTOPbIM BKIIOYACT CIEAYIOLIME OCHOBHBIE pa3feiibl COICpKaHUS:
«Yucina u BBIUKCICHUSN», «ANTeOpanyecKue BBIPAKEHUSN», «YPaBHEHUS W
HEpaBEHCTBA», «DYHKIMM.

Ha uzyuenmne yueOHoro kypca «Anredpay» orBoautcs 306 yacoB: B 7 Kiacce
— 102 yaca (3 yaca B Henento), B 8 kiacce — 102 yvaca (3 yaca B Henento), B 9
kiacce — 102 gaca (3 yaca B Hezelo).



COAEPKXAHUE OBYUYEHUASA

7 KIIACC

Yuc/ia ¥ BBIYUCTICHUA

Jpobu OOBIKHOBEHHBIE M JECSATHUYHbBIE, NIEPEXO] OT OJHON (HOpPMBI 3amucu
npobeit k apyroil. IloHsiTMe palnMOHANBHOrO 4YHUCJA, 3aluCh, CpPaBHEHHUE,
yHOPSAOYMBAHUE  PALMOHAIBHBIX  uuced. Apudmernyeckue JEHCTBUS ¢
palMOHAIBHBIMY YKuciIamMu. PelieHue 3aa4 U3 peaJibHOM NPAKTUKUA HAa 4acTH, HA
JpoOu.

CreneHb C HaTypaJbHBIM IIOKa3aTeleM: OIpelesieHue, NpeoOpa3oBaHKE
BBIPQXEHHUI HA OCHOBE OIpEe/IeIeHMs, 3aUCh 00NbIINX yncen. [IponeHTsl, 3anucek
IPOLIEHTOB B BHUJE ApoOU U ApoOU B BUAE MPOLEHTOB. TpH OCHOBHBIC 33Ja4d Ha
IIPOLICHTBI, PEILICHUE 3a7a4 U3 PEaJIbHON IIPAKTUKH.

[IpuMeHeHnE TPU3HAKOB  JEIMMOCTH, PA3JO0KEHUE Ha  MHOXKHUTEIH
HaTypaJbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Mclae TmpsiMas ©  oOparHas
IIPONOPLHUOHAIIBHOCTH.

AsredOpanvyecKue BhIpaKeHUA

IlepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IIEPEMEHHOM. JlonyCcTUMBbIE
3HA4YEeHMS NepeMeHHbIX. [IpencraBinenne 3aBUCUMOCTH MEXK/1y BEJIMYMHAMU B BHJIE
dbopmynsl. Beraucienus no popmynam. [IpeobpazoBanne OYKBEHHBIX BBIPAKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuia MpeoOpa3oBaHUs CYMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEECHUS MOJAOOHBIX ClaraeMblX.

CBONCTBA CTENEHU C HATYyPAIBHBIM I0KA3aTEJIEM.

OpnHowreHsl U MHOTOWIEHBI. CTeneHs MHOrowIeHa. CiioKeHue, BhIYNTAHMUE,
YMHOXXEHHE€ MHOTOWICHOB. POpMynbl COKpPAIIEHHOIO YMHOXKEHHMS: KBaApar
CyMMBl M KBaJpar pasHocTu. Popmysia pa3HOCTH KBaaparos. Pazmoxenue
MHOI'OYJIEHOB Ha MHOKUTEIIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHEHUE, KOpPEHb YpaBHEHHMs, IpaBuja NpeoOpa3oBaHUsl ypaBHEHUS,
PAaBHOCWJIBHOCTb YPAaBHEHUM.

JIuHelHoOe ypaBHEHHWE C OJHOM MEPEMEHHOM, YHUCJIO KOPHEW JMHEHHOTO
YpPaBHEHMS, pELICHHE JIMHEWMHBIX ypaBHEeHH. CoOCTaBJIEHHWE YpPaBHEHHM MO
YCJIOBHIO 3aJ1a4u. Pemenne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPAaBHEHUM.

JluneliHoe ypaBHEHUE C IBYMsI IEPEMEHHBIMU U ero rpaguk. Cucrtema AByX
JMHEWHBIX yPAaBHEHHM C JAByMs IEpEMEHHbIMU. PemieHue cucrem ypaBHEHHU
cnocoOboM MoAcTaHOBKU. llpuMepsl perieHusi TEKCTOBBIX 3a/Jad € IOMOIIBIO
CUCTEM YpPaBHCHUM.

DOyHKIUU



KoopaunaTta Toukn Ha npssmoil. YucioBble TPOMEXYTKU. PaccTosiHue Mexy
JBYMsI TOUKaMU KOOPAUHATHOM IIPSAMOM.

[IpssmoyronbHas cucteMa KoopAuHaT, oc Ox u Oy. AGciucca U opJauHaTa
TOUYKH Ha KOOpJAMHATHOM IIocKocTH. [Ipumepsl rpadukoB, 3a1aHHBIX (HOPMYITaAMHU.
Urenne rpadukoB peanbHbIX 3aBucumocteil. [lonstue ¢ynkuun. I['paduk
¢bynkuun. CoiicTBa pyHKIMil. JIuneliHas pyHkuusd, e€ rpapuk. ['papuk yHkmum
y = |[x|. I'padmueckoe peleHne NTUHEHHBIX YPAaBHEHHH W CHUCTEM JHHCHWHBIX
YPaBHECHUM.

8 KITIACC

Yucsia v BIYMCIEHUS

KBaapatublii kopeHb u3 uucna. [loHsiTue 00 uHppalMOHAIBHOM YHCIIE.
Jecsatuunbie npuOIMKEHUsT UppalMoHaIbHBIX yucen. CBoiicTBa apupMeTHIECKUX
KBa/IPAaTHBIX KOPHEW U UX MPUMEHEHHE K MPE0oOPa30BAHUIO YMCIIOBBIX BBIPAKEHUM
Y BBIUHCIIEHUAM. JIeHCTBUTENIBHBIE YUCIIA.

CreneHb C 1EnbIM MoKa3zaTeaeM u €€ cBoiicTBa. CTaHaapTHAS 3allUCh YUCTIA.

AnredOpanvecKue BbIPAKECHUS

KBagpaTHplii  TpEXwieH, pa3IO)KEHHE KBAJPAaTHOrO TPEXWIEHA Ha
MHOHUTEIIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO ajredOpanydeckoil apoowu.
CnoxxeHue, BbIYMTAHHE, YMHOXXEHHE, JeJIeHHe anredpandeckux JapoOei.
PanronanpHbie BRIpaXKEHHUS U X MTpeoOpa3oBaHue.

YpaBHeHUS U HEPABECHCTBA

KBagpatHoe ypaBHeHue, (opmysia KOpHEW KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Penienue ypaBHEHUM, CBOASAIIUXCS K JJMHEMHBIM U KBaJIPATHBIM.
[Ipocreiiue ApoOHO-palMOHATIbHBIE YPaBHEHUSI.

['paduueckas uHTEpHpeTalvs YPAaBHEHU C JABYMsI IEPEMEHHBIMH M CHUCTEM
JVMHEMHBIX ypPaBHEHUW C JABYMsI NIE€peMEHHbIMHU. lIpuMepsl pelieHuss cucrem
HEJIMHEMHBIX YPAaBHEHUU C JIByMs IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anreOpanvdeckKuM CrocoOoMm.

YuciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO € OJTHOM MEPEMEHHOM.
PaBHOCWIBHOCTh HEpaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JINHENHBIX HEPABEHCTB C OJJHOM EPEMEHHOM.

DyHKUNH

[lonsitue Qynkiuu. OOnIacTh ONpeAeNeHUs W MHOXKECTBO 3HAYCHUH
dbynkuun. CiocoObl 3a1anus QyHKITUH.

I'padpux dyskmun. Utenue cBoicTB GyHkumu mo e€ rpaduxy. [Ipumepsr
rpaukoB (GYHKIHIA, OTPAKAIOIIHUX PEATBHBIE IPOLECCHI.



DyHKIUKM, OIMHUCHIBAIOIINE MPSIMYI0 W OOpaTHYI0 MPOMOPIHOHAILHbIE
3aBrCHMOCTH, uX rpadukn. OyHkmmn y = x2, y = x3, y = \x, y=|x|. Tpaduueckoe
pellieHre yPaBHEHHUI U CHCTEM YPaBHEHUIA.

9 KIIACC

Yuciia ¥ BBIYUCTICHUA

PanvonanbHble 4yMCla, UppalOHATIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHbIE
JecsITHUHBIe ApoOU. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ICHCTBUTEIbHBIC YUCIA
KaKk OECKOHEUYHBbIE JAecATUYHbIE JpoOu. B3aumMHO OJHO3HAYHOE COOTBETCTBUE
MEK1y MHOKECTBOM JEHCTBUTEIIBHBIX YUCET U KOOPAUHATHOM IIPSIMOM.

CpaBHEeHHME JIEWCTBUTENIbHBIX 4HCEN, apU(PMETUYECKUE JEeUCTBHUS C
JEUCTBUTENBHBIMU YUCIAMU.

Pasmeppl 0OBEKTOB OKpYXalOUIEr0 MHpa, AJIUTEIBHOCTh IPOILIECCOB B
OKPYKaroLIEM MUPE.

[TpubnnxéHHOEe 3HAUEHHE BEIMYUHBI, TOYHOCTh NpUOImkeHusi. OKpyrieHue
gyucen. [Ipuknaka u onieHka pe3yJIbTaTOB BEIYUCICHUM.

YpaBHeHUs U HEPABEHCTBA

JIunelinoe ypaBHeHuE. PemieHne ypaBHEHUH, CBOAAIIMXCS K JINHEUHBIM.

KBanpatHoe ypaBHeHue. Penienue ypaBHeHUM, CBOIALIMXCS K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [IpuMepsbl pelieHus ypaBHEHUNW TPEThEW U YETBEPTOU
CTENEHEN PA3TI0KEHUEM HA MHOXKUTEIU.

Pemenne npoOHO-panMoHaIbHBIX ypaBHEHUH. PereHne TEKCTOBBIX 3a7ad
anredpandyeckKuM METOJIOM.

VYpaBHeHue ¢ AByMs MEPEMEHHBIMU M ero rpaduk. PemeHue cuctem AByX
JIMHENHBIX YPAaBHEHUH C IByMs [IEPEMEHHBIMHU. PellleHne cucTeM IByX ypaBHEHUM,
OJHO W3 KOTOpPBIX JMHEHHOe, a Jpyroe — BTOpod creneHu. ['padpuyeckas
VHTEPIPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Pemienue TeKCTOBBIX 3a/1a4 alNre0pandeckum CrocoOoMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve nMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHou. PemeHue cucrem
JVUHEWHBIX HEPABEHCTB C OJHOW TniepeMeHHOW. KBagpaTHele HeEpaBEHCTBA.
['padpuueckas wmHTEpHpeTanys HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYyMS
IIEPEMEHHBIMH.

DyHKUNH

KBanpatnuynas ¢ynkuus, e€ rpaduk u cBoicrtBa. I[lapabona, KoopauHATHI
BEPIIMHBI TapadOoJIbl, 0Ch CAMMETPHUH MapaOOJIBI.

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

YucsioBbIe MOCJIEI0BATEILHOCTH U NIPOrPecCUm



[ToHsiTHE 4YHCIIOBOM TOCHEAOBATEIBHOCTU. 3aJlaHUE IOCIEIOBATEILHOCTH
peKyppeHTHOH hopmyIioii u popMyJioii n-ro djeHa.

Apudmernueckas U reoMerpuyeckas mnporpeccur. @opMynbl n-ro 4iieHa
apu(PpMETUIECKON 1 TeOMETPUUECKON MTPOTPECCHl, CYMMBI TIEPBBIX /1 YJICHOB.

N300paxkeHne YICHOB apH(PpMETUUYECKON M T€OMETPUYECKON Iporpeccuit
TOYKaMH Ha KOOPAWHATHOM IJIOCKOCTH. JIMHENHBIN M 3KCNOHEHUHUAIBHBIN POCT.
CI10KHBIE IPOLIEHTBI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUHA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOIO
OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIuuHOCTHBIE Ppe3yabTaThl OCBOCHHS MPOTPpaMMbl  y4eOHOro Kypca
«Anre0Opay XapaKTepHU3yIOTCs:

1) naTpuoTHYeCKOe BOCIMTAHHUE:

MPOSIBJICHUEM HHTEpPECa K NPOLUIOMY UM  HACTOALIEMY POCCHMCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MAaTEMAaTUKOB M POCCHUMCKOM MAaTEMATUYECKOM IIKOJIbI, K HMCIIOJIb30BAHUIO ITUX
JTOCTIDKEHU B IPYTUX HayKaxX U MPUKIAAHBIX cdepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIOJHEHUIO 00SI3aHHOCTEN IpakJlaHWHA U peallu3allii ero
npaB, TMPEJICTABICHUEM O MaTeMaTHYECKHMX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3IUUHBIX CTPYKTYp, SIBICHUN, MPOIEAYp TPaKJaHCKOTO OOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYX)IACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM IPUMEHEHUEM JIOCTUKEHUM HAyKH, OCO3HAHHMEM BaKHOCTHU
MOPaJIbHO-3TUYECKUX IPUHLMIIOB B IESTEIHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTME B PEUICHUM MPAKTUUYECKUX 3aaad
MAaTEMAaTUYECKOW HAIPaBIE€HHOCTH, OCO3HAHUEM BAXXHOCTH MAaTEMaTHYECKOTO
oOpa30BaHHsA Ha TMPOTSHKEHWM BCEHM JKU3HU I YCHEIHOW TpodeccroHaIbHOM
JESATENbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBHIOOPOM H
MOCTPOCHUEM UHJIUBUIYATBHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOILIMOHAJIBHOMY U  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTUYECKNX OOBEKTOB, 3ajJiau, PEUICHUN, pPacCYKICHUM, YMEHHUIO BHUJETh
MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 IO3HAHMS:

OpPUEHTALIMEX B JICITEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4HBIX
MPEICTABIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, MIPUPOIBI U
oOIIecTBa, MOHMMAHUEM MAaTEMaTUYECKOM HAayKH Kak cQepbl YeI0BEYECKOM
JESITEILHOCTH, 3TAllOB €€ Pa3BUTUS U 3HAYMMOCTH JUISl PA3BUTHUS LIUBUJIMA3ALINH,
OBJIQJICHUEM SI3bIKOM MATE€MaTHUKU M MAaTEMaTHYECKOW KYJbTYpOW KaK CPEICTBOM
MO3HAHHUS MHPA, OBJAJCHHEM MPOCTECHIIMMMU HABBIKAMHU HCCIEA0BATEIbCKOU
JEATEIIbHOCTH;



6) ¢usuyeckoe BocnuTaHHe, (POPMHPOBaAHHE KYJIbTYPHI 3A0POBbSA H
IMOLMOHAJIBHOIO 0/1aroNOJyYHus:

TOTOBHOCTBIO NPHUMEHATh MaTeMaTUYECKUE 3HAHUS B MHTEPECAX CBOETO
3I0pOBbsl, BEIEHMSI  3J0pOBOr0  00pa3a >KU3HU  (370POBOE  IHUTAHHUE,
cOAIAaHCUPOBAHHBIM pEXUM 3aHATHUM U OTAbIXa, peryjspHas ¢uznueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA pEePIEKCHH, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0rn4ecKoe BOCIIMTAHUE:

OpUEHTalell HA TPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUMN Ul pelIeHUs 3a1ad
B 00JIaCTH COXPAHHOCTH OKpY>Karollel cpe/bl, IMJIAaHUPOBAHUS TMOCTYNKOB U
OLICHKM WX BO3MOJKHBIX IOCJIEACTBUU MJisi OKPY’KaIOIIEeW Cpeabl, OCO3HAHHEM
IJI00AIBHOTIO XapaKTepa SKOJOTMYECKHUX MPOOJIEM U MyTEH UX PELIEHUS;

8) aganTanus K M3MEHSIOMMMCS YCJOBUAM COUMAJIbHOW M NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEUCTBUSIM B YCJIOBHUSIX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JeATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYWUThCS y APYIHX JIOAEH, MpUOOpeTaTh B COBMECTHOM JAESATEIBHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIMH U3 OTbITA APYTHX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMU HOBBIX 3HAHHMM, B TOM YHUCIE
bopMyupOBaTh UACH, MOHITHS, TUIIOTE3bl 00 00BEKTAX U SIBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JAEPUUUTHI COOCTBEHHBIX 3HAHUUA U
KOMIIETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTyalUlO, BOCIHPUHHUMATH
CTPECCOBYIO CUTYaIlMI0O KaK BbBI3OB, TPEOYIOIIMNA KOHTPMEDP, KOPPEKTUPOBATH
NPUHUMAEMbIe pEelIeHUs] U ACHCTBUA, (OPMYJIUPOBATH M OLIEHUBATh PUCKH U
NOCNeACTBUS, (YOPMHPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3YJIBTATbBI
Ilo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1eCTBUS
ba3oBbie Jiornyeckue JeiicTBUA:

e BBIBJISTh U XaPAKTEPU30BATH CYIIECTBEHHBIC NMPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATHUN, OTHOIICHWHA MEXIy TOHITHIMH, (HOPMYIUPOBATH
ONpENCJICHUS]  TOHSATHHM, YCTAaHABIWBATH CYIIECTBEHHBIM  IMPU3HAK
KiaccuuKaIuyd, OCHOBAaHUS i1 OOOOIIEHUS W CpPaBHEHHS, KPUTEPUU
MPOBOJIMMOTO AHAIN3A;

e BOCHPUHUMATH, (HOPMyIUpOBaTH U  NPeoOpPa3OBBIBATH  CYXKJCHHUS:
YTBEPJUTEIbHBIC W OTpPUIATCNIbHBIC, CIWHUYHBIC, YaCTHBIE M OOIIHE,
YCJIOBHBIE;



BBISIBJISAITh ~ MATEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTuBopeurss B (akTax, MAHHBIX, HAOMIOACHUSX M YTBEPKICHUSX,
npemjlaraTb  KpUTEpUM U1 BBISIBICHMS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHI;

JIeNaTh BBIBOJBI C HUCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUU;
pa30upaTh 0OKa3aTelIbCTBA MATEMATUUECKUX YTBEPXKICHUN (TIPSIMbIE U OT
MPOTUBHOI0), MPOBOAMTH CAMOCTOSTEIBHO HECIOKHBIE JI0Ka3aTelIbCTBa
MaTeMaTHYeCKUX (PakToB, BBICTpauBaThb apryMEHTAllMI0, MPUBOAMUTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh C€rnoco0 peuieHus: ydyeOHOM 3agauu (CpaBHMBATh HECKOJIBKO
BAPUAHTOB peELIEHUs, BBHIOMpaTh Hauboiee MNOAXOMAMMI € Y4ETOM
CaMOCTOATEILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3zoBble ucciienoBarejbcKkye 1eCTBUSA:

MCII0JIb30BaTh BOMPOCHI KaK HCCIEN0BATEIbCKUM MHCTPYMEHT MO3HAHMS,
(bopMynupoBaTh BONPOCHI, (UKCUPYIOLIUE MPOTUBOPEUYHUE, MpoOIemMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh HCKOMOE U JlaHHOe, (OpPMHUPOBATH
TUIO0TE3Y, apTYMEHTHUPOBATh CBOIO TTO3UIIMI0, MHEHHE;

IPOBOAUTH [0 CaMOCTOSITEJIBHO COCTABJIIEHHOMY IIJIaHY HECJIOKHBIN
AKCIIEPUMEHT,  HEOOJIbIIOE  HKCCIAEAOBAaHME MO  YCTAaHOBIICHUIO
OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa, 3aBUCHMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOATENLHO (POPMYITHPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
POBEIEHHOTO HAOJIOJCHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIyYEHHBIX PE3YyJIbTATOB, BEIBOJAOB U 0000IICHUM;

IIPOTHO3MPOBAaTh BO3MOXKHOE pPA3BUTHE NPOLIECCa, a TAKXKE BbIJBUTATh
MPEJIOJIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIOBHSX.

Pa6ora ¢ undpopmaumeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh WH(MOpMAIU, ITaHHBIX,
HEOOXOMMBIX JIJTS PEIICHUS 3aa9H;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh W WHTEPIPETUPOBATH
WH()OPMAITUIO PA3TUIHBIX BUIOB B (JOPM MIPEICTABIICHHUS,

BBIOMpaTh GopMy TpeAcTaBiIeHUS HWHPOpMAIMM U WLIIOCTPUPOBATH
pelraemMbie 3aJayd  CXE€MaMH, JuarpaMMaMH, WHOW TpapuKkod u HUX
KOMOMHAIIUSIMU;

OIICHWBATh HAAEKHOCTh HWH(POpPMAIMK TIO KPUTEPHSIM, TMPEITOKEHHBIM
y4HUTeNIeM Uiu CHOPMYITUPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:



BOCIIpUHUMATh #  (OPMYIHpPOBaTh CYXJIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIENSIMU OOIICHUS, SICHO, TOYHO, TPAaMOTHO BbIpaxaTh CBOIO
TOUYKY 3pPEHMSI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTHUPOBATh MOJYyUYECHHBIN Pe3yJIbTaT;

B X0/ OOCYKJIEHHS 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMOU TEMBI,
po0JIeMBbl, perraeMoi 3a/1a4uu, BBICKa3bIBATh HJICH, HAIICIEHHBIE HA TIOMCK
pEIIeHUs], COMOCTABISATh CBOM CYXIEHHUS C CYXICHUSMHU JPYTUX
YY4aCTHUKOB JHaliora, oOHapyXUBaTh PA3JIMYUEe M CXOJICTBO MO3HIIHMA, B
KOPPEKTHOH popme popMyIupoBaTh pa3HOIIacus, CBOU BO3PAKEHHUS;
NPEJCTaBIATh  pe3yJbTaThl  pEIIeHHs  3a7aud,  OKCIEPUMEHTAa,
UCCJIEIOBAHMS,  NPOEKTa,  CaMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHS C YYETOM 3a/1a4 IPE3EHTALUU U OCOOEHHOCTEN ay IUuTOpUN;
NOHMMAaThb W HCHOJb30BaTh  NPEUMYIIECTBA  KOMAHIHOM W
UHAUBUIYAIbHOM pabOThl NpHU peHIeHWH Y4EeOHBIX MaTeMaTH4YeCKUX
3azay;

MPUHUMATD 11€Ib COBMECTHOW JESATENbHOCTH, TUIAHUPOBATh OPTraHU3aLINIO
COBMECTHOI paboThl, pacmpelneisiTh BHABI pPadOT, JOTrOBapUBATHCH,
o0CyX/1aTh MpoLecC U pe3ynbTaT paboThl, 00001aTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYNMNOBBIX (opmax paboTel (0O0CyXkIaeHUs, OOMEH
MHEHUSIMH, MO3TOBBIC IITYPMBI W JApPYyTHE), BBINOJIHATH CBOI YacTb
paboThl U KOOPAMHUPOBATH CBOM JICHCTBUS C APYTUMHU WICHAMHU KOMaH/IbI,
OLICHMBATh KavyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIe YHHBepcaJbHbIe YueOHbIE 1eliCTBUA
Camoopranuzamnus:

CaMOCTOSITENIFHO COCTAaBIISATh IJIaH, QITOPUTM pEIICHUs 3a7aud (WU €ro
4acTh), BBIOUpATh CIOCOO pelieHUs C Y4ETOM HMEIOIIMXCA PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BAapUAHTHI pelIEHUI ¢ y4ETOM HOBOM MH(pOpMAaIUH.

CaMOKOHTpOJIL, 3MOHI/IOH3JIBHLIﬁ HHTCIJICKT.

BJIAJETh CHOCO0AMM  CaMONPOBEPKH, CAMOKOHTpOJI Mpouecca |
pe3yJibTaTa peleHnss MaTEMaTUIEeCKOM 3a/1a4u;

IPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HMKHYTb IIPU pPELICHUU
3a1a4d, BHOCHUTb KOPPEKTHBBI B JI€ATEIIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENBCTB, HAICHHBIX OLIMOOK, BBISIBICHHBIX TPYJHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTU ITOCTABICHHOW LIEIN
U yCIIOBUSIM, OOBACHATh MPUUYUHBI TOCTUKEHUS WU HEJOCTUKEHUS LEIH,
HAXOJUTh OLIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.



HPEAMETHBIE PE3YJIbTATHI

K xonmy oOyuenus B 7 KJjacce OOyYarONIUiCS TMOJYYUT CIEIYIONTUE
MpEAMETHBIE PE3YIbTATHI:

Yuciia ¥ BBIYUCTICHUA

BrinonHsATh, coueTas yCTHbIE U NMHUChbMEHHbIC MNPUEMBI, apuMeTHYeCKue
JEUCTBUA C PallMOHAIBHBIMU YUCIIAMH.

HaxonuTe 3Ha4eHUs YHUCIOBBIX BBIPAKEHUW, NMPUMEHATH pPAa3HOOOpa3HbIE
croco0bI U MPUEMBI BBIUMCICHHS 3HAYCHUN APOOHBIX BBIPAXKEHHM, COJEPKaIIINX
OOBIKHOBEHHBIE U JIECATUYHBIC IPOOH.

[lepexoauTh OT 0AHOM (OPMBI 3aMKMCH YUCEN K JIPYyro (mpeoOpa3oBbIBATH
JNECATUYHYIO0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH B OECKOHEUHYIO ACCITUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAOUYMBATH PALlUOHAIIbHBIC YUCIIA.

OKpyTasTh YHCIIA.

BBINMOTHATS TPUKHUIKY W OLICHKY PE3yJIbTaTa BHIYMCICHUH, OIEHKY 3HaUYCHUM
YUCJIOBBIX BbIpaXXE€HUU. BBIMOMHATH HEUCTBUSI CO CTENEHSIMU C HATypalbHbIMU
MOKA3aTEISIMH.

[IpumeHsATh  TpPU3HAKU  JCIMMOCTH, Ppa3JIOkKEHUE HA  MHOXKHUTEIHU
HaTypaJbHbIX YUCET.

PemaTe mpakTUKO-OpUEHTUPOBAHHBIE 33J7]a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMH, WHTEPIPETUPOBATH
pe3ysbTaThl pEeIEHUs 3a7a4 C YYETOM OrpaHUYEHM, CBA3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX 0OBEKTOB.

AsredpanvyecKue BbIpaKeHUA

Hcnonb3oBaTh anreOpanvyeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, MPUMEHSThH
e€ B Ipoliecce 0OCBOEHUS yueOHOTro MaTepuaa.

HaxoauTh 3HaueHUs OYKBEHHBIX BBIPAXKCHUN MPHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BoimonHaTh  mpeoOpa3oBaHUs  LEIOr0  BBIPAXEHUS B MHOIOYIEH
MPUBEAECHUEM TIOJI0OHBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BbINONHATS yMHOKEHHE OJHOWJIE€HA HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOWIEH, TPUMEHSATH (DOPMYJIbI KBaJpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OCylIecTBIIATh Pa3JIOKEHUE MHOTOWIEHOB HAa MHOMKUTEIM C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXWTENs, TPYNIUPOBKU  ClIaraeMbIX,
npuMeHeHus: (OpMyJT COKPAIIEHHOTO YMHOKEHHS.

[IpumeHsaTh npeoOpa3oBaHUsl MHOTOWICHOB JJIs PEUIEHUS Pa3IuvHbIX 3a]a4
13 MaTEMAaTHKHU, CMEKHBIX TPEAMETOB, U3 PEaIbHOW MPAKTUKH.

Hcrnonb3oBaTh CBOWMCTBA CTENEHEW C HATypalbHBIMHU IOKA3aTEeNSIMH  JUIs
npeoOpa3oBaHUsl BEIPAKCHUH.



YpaBHeHUs U HEPABEHCTBA

Pemats JiMHEMHBIE ypaBHEHHsA C OJHOM IIEPEMEHHOW, NPUMEHSAA IPaBUIIA
IIepexoia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIBHOMY eMmy. [IpoBepsATs, sBisieTCs
JIM YHACIIO KOPHEM YPaBHEHUS.

[IpumensTh rpaduyeckre METOIbl IPU PEIICHUU JIMHEWHBIX YPaBHEHHUHN U UX
CUCTEM.

[lonOupaTe mnpuMepsl MNap 4YUCEN, SBIAIOMIMXCA PEIICHUEM JHHEHHOTrOo
YPaBHEHMS C ABYMS IIEPEMEHHBIMHU.

CTpouTh B KOOPIMHATHOW IJIOCKOCTU TIpadUK JHMHEWHOTO YypaBHEHUS C
JBYMsI IEPEMEHHBIMH, IMOJIb3YACh TpaUKOM, MPHUBOJIUTH INPUMEPHI PEIICHUS
YpaBHEHMUS.

Pemats cucreMsl IByX JIMHEMHBIX YPABHEHUU C JIBYMs IEPEMEHHBIMU, B TOM
qrclie rpaduaecku.

CocTaBisaTe M pellaTh JIMHEWHOE YPaBHEHUE WM CHCTEMY JIMHEHHBIX
YpPaBHEHMH 110 YCJIOBHUIO 3aJayd, HWHTEPIPETUPOBAT B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 ITOJy4YEHHBIN pe3yJIbTar.

DOyHKUNHA

N300paxarh Ha KOOPJAUHATHON NPSIMON TOUKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAMHATaM, JIy4M, OTPE3KH, UHTEPBAJIbL, 3a1IMCHIBATh YMCIIOBBIC IPOMEKYTKHU Ha
aJIreOpanvecKkoM si3bIKeE.

OTrMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33JJaHHBIM KOOpJMHATAM,
CTPOUTH rpauku TMHEHHBIX QyHKIHH. CTpouTh rpaduk QyHKIHHN y = [X|.

OnuceiBaTh C TMOMOUIbIO (YHKIMM W3BECTHBIE 3aBHUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, DPACCTOSHHE, II€HA, KOJHWYECTBO, CTOMMOCTb,
MPOU3BOAUTENLHOCTD, BpeMsi, 00BbEM paOOTHI.

HaxonuTe 3HaueHHne (PyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tornmate rpadudecknii cmocod MpeACTaBICHHUS W aHalnW3a WH(Oopmaiuwy,
U3BJIEKAaTh U UHTEPIPETUPOBATH UHPOPMAIIUIO U3 TPAPUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K xoHuy oOydenuss B 8 kJjacce oOydYaromuiicsi MOJYYUT CIICAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Yuciia ¥ BIYHCICHUSA

Hcnonp30BaTh HadajabHbBIE IPEACTABICHUS O MHOXECTBE JEUCTBUTEIBHBIX
YuCcesl ISl CPAaBHEHUS, OKPYIJIEHUs U BBIUMCICHUN, N300paxkaTh AEHCTBUTEIbHBIC
YyCila TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpumeHsATh TOHATHE apU(PMETUYECKOIO KBAJAPATHOTO KOPHA, HaXOIUTh
KBaJIpaTHbIE KOPHHU, MCIIONB3YsI MPU HEOOXOAUMOCTH KaJIbKYJSATOP, BBIIOJIHATH
npeoOpa3oBaHusl BBIPAKEHUHN, COJAEPXKALUX KBAaJpaTHbIE KOPHHU, HUCIOJb3Ys
CBOWCTBA KOPHEM.



Hcnonp30BaTh 3amucy OOJIBIIMX U MaJIbIX YHCEN C MOMOIIBIO JECATUYHBIX
npoOeii u creneneit yucna 10.

AnredOpanvecKkue BbIPAKEHUS

[IpyMEHAT, TOHSATHE CTENEHUW C [EJNbIM IOKa3aTElIeM, BBINOJIHATD
npeoOpa3oBaHUsl BEIPAKEHUH, COIEPIKAILIUX CTEMEHHU C 1IeJIBIM [T0Ka3aTeIeM.

BBINOMHATH TOXIECTBEHHBIE NMPEOOpPa30BaHUS PALMOHAIBHBIX BBIPAXKECHUM
Ha OCHOBE MPaBWI JSUCTBUN HAJl MHOTOUJIEHAMH U aJireOpandecKuMu JpoOsIMHU.

PacknaapiBaTh KBaJpaTHBIN TPEXUIEH HA MHOKUTEIIH.

[TpumensTh mpeodpa3oBaHus BEIPAKECHHUM I PEHICHUS PA3TUYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX NPEIMETOB, U3 PEAIBHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pemiath nuHEHBbIC, KBaJpaTHbIE YpaBHEHUS U pallMOHAJbHBIC ypaBHEHUS,
CBOJSILIIMECA K HUM, CUCTEMBI JIBYX YPaBHEHH C IBYMSI IEPEMEHHBIMH.

[IpoBOANTH MpOCTEHIINE UCCIIEIOBAHUS YPABHEHUI U CUCTEM YpPAaBHEHUM, B
TOM YHCJI€ ¢ TPUMEHEHUEM T'paUUECKUX MpeACTaBICHUM (yCTaHABIMBATh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPAaBHEHUMN PEIICHUS, €CIM UMEET, TO CKOJIbKO, U
npoyee).

[lepexoauTh OT crloBecHOW (GOPMYIUPOBKH 3ajadu K €€ ainredpanveckoit
MOJEIM C TIOMOIIbIO COCTABJIEHUS YPABHEHUS WU CHUCTEMbl ypaBHEHHI,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M NOJIYYEHHBIN PE3YJIbTaT.

[IpuMeHsATh, CBOWCTBA YMCIIOBBIX HEPABEHCTB IS CpPAaBHEHUS, OIICHKH,
pelarh JMHEWHBbIE HEPABEHCTBA C OJIHOW NMEPEMEHHOM W HMX CHUCTEMBI, /1aBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIICHWNA HEPAaBEHCTBA, CHCTEMbI
HEPABEHCTB.

DOyHKIUU

[TornmaTe ¥ WCMONB30BaTh (DYHKITMOHAIBHBIE TIOHATHUS U S3BIK (TCPMHHBI,
CUMBOJIMYECKUE 0003HAYCHMsI), OMPEACNITh 3HAUYCHHE (YHKIMH IO 3HAYCHUIO
apryMeHTa, ONPEAeNATh CBOMCTBA (PYHKIIMU O €€ rpaduKy.

CtpouTth rpaduku 3JIeMEHTAPHBIX PYHKIIMN BUA:

y =k/x, y =x2,y = x3,y = [x|, y = VX, omuchIBaTh CBOIiCTBA UMCIOBOIA
dbyHKIUU 110 €€ TpaduKy.

K xoHiy oOydenuss B 9 kJjacce oOydyaromuiicsi MOJMYYUT CIEAYIOIIHE
MPEAMETHBIE PE3YIIbTATHI:

Yucia v BBIYUCICHUA

CpaBHUBATH U YIIOPSAIOUYMBATH PAllUOHAIIbHBIC U UPpaAllMOHATIBLHBIE YHUCIIA.

Boinonusate apudmeTuyeckue JCUCTBUS C pPAIlMOHATBHBIMU UYHCIIAMH,
coueTrass YCTHbIE U TNHUCbMEHHBIE TMPUEMBI, BBIMOJHATH BBIYUCIEHUS C
UppalMOHATbHBIMU YUCIAMU.



HaxomuTe 3HayeHusT CTENEHEHM C LEJBIMHA IOKa3aTelsIMU U KOPHEM,
BBIYUCIIATH 3HAYEHUS YMCIOBBIX BBIPAKECHUM.

OKpyTisATh JEHCTBUTENBHBIE YKCIIA, BBIIOIHATh NPUKUIAKY pe3yibTaTa
BBIYMCIICHUM, OLICHKY YHCIIOBBIX BBIPDAKCHH.

YpaBHeHMs U HEPABEHCTBA

Pemate yMHEVHBIE M KBaJpaTHBIC YPaBHEHUS, YPaBHEHUS, CBOISIIMECS K
HUM, IPOCTENIINE APOOHO-PALIMOHATIBHBIE YPABHEHHS.

Pemate cucreMsl NByX JIMHEWHBIX YPAaBHEHUM C JBYMS IIEPEMEHHBIMU H
CUCTEMBI JBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SBJISAETCS JIMHEUHBIM.

Pemare TekcTOBBIE 3ajauM  aureOpaMvyeckuM CIOCOOOM € IOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPAaBHEHUN C JIBYMsI IEPEMEHHBIMU.

[IpoBOAUTE MpOCTEHIINE UCCIEIOBAHUSA YPAaBHEHUM U CHCTEM YPAaBHEHUM, B
TOM YHCJIE C IPUMEHEHHEM IrpapuuecKuX MpeCTaBlIeHUi (yCTaHABINBATh, UMEET
JU ypaBHEHWE WM CUCTEMa YPABHEHUMN PELICHUs, €CIM MMEET, TO CKOJIbKO, U
npouee).

PemaTe nuHeElHbIE HEpPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300pa)xaTh
pelIeHne HEPAaBEHCTB Ha YMCIIOBOM NIPSIMOM, 3alIMCHIBATH PELICHHE C IOMOIIBIO
CHUMBOJIOB.

Pemlarb  cucTeMbl  JIMHEHWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOUAIOLIME KBAJpPaTHOE HEPABEHCTBO, H300pa)xkaTb pEIIEHUE CUCTEMBbI
HEPABEHCTB HA YUCJIOBOM NPSMOM, 3alIMChIBATh PELIEHUE C IOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NPY PELICHUH PA3JIMYHBIX 3a]1a4.

DyHKUNH

Pacno3HaBaTh (QyHKIMU H3y4eHHBIX BHUJO0B. I[lOKa3bIBaTh cXeMaTHUECKU

pacroio)eHne Ha KOOPAMHATHOM MIOCKOCTH rpa@uKOB (PYHKIMHA BUOA: ¥ = kX, y
=kx+b, y=kix,y=ax2 + bx + ¢, y = x3, y =X, y = |x|, B 3aBuCHMOCTH OT
3HauYeHUN KO3 PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpoutb U M300pakaTb CXEMaTUUYECKH TpauKH KBaJAPATUUYHBIX (PYHKUUH,
OIKCHIBaTh CBOMCTBA KBAIPATUUHBIX (QYHKIUI 1O UX rpaduKam.

Pacno3HaBaTh KBaJpaTuuHyto QyHKIUIO 110 (opMylie, IPUBOJUTH IPUMEPHI
KBaIpaTUYHBIX (YHKIMHA U3 peabHOM KU3HU, PUBUKHU, T€OMETPHH.

Yucii0Bble MOCAEAOBATEIBHOCTH U MIPOrPecCHH

Pacno3HaBath apu(METHUYECKYI0 U TE€OMETPUYECKYI0 TMPOrpeccud Npu
pasHbIX coco0ax 3aJaHusl.

BbINONHATG  BBIYMCIICHHUSI C  HCMIOJB30BaHMEM (OpMysl n-ro ujeHa
apu(MeTHYeCKol U reoMeTpUUYECKOI MPOrpeccuii, CyMMbl IIEPBBIX N YJIEHOB.

N300paxkath wieHbl IMOCIEI0BATEIBHOCTH TOYKAMHU Ha KOOpPJIUHATHOMN
IUIOCKOCTH.



Pemate 3amaum, CBS3aHHBIE C YHCIOBBIMHU IIOCIEI0BATEILHOCTSIMU, B TOM
4uCie 3aJja4d U3 peaabHOM KU3HU (C UCIOIB30BAHUEM KAJIBKYISATOPA, HUPPOBBIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KosnuecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHMe pa3/ie/ioB U TeM (undposbie)
Ne i/m Konrpoabubsie IlpakTuyeckue
NMPOrpamMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Yucna u BerunclieHus. PanmmonaabHbIe )5 | bubmmoreka [JOK
qucia https://m.edsoo.ru/7f415b90
bu6nmorexka [JOK
1
AJIrEOpAICCKHC BIPAKCHIA 27 https://m.edsoo.ru/7f415b90
bu6nuoreka [JOK
1
¥PABHEHI I HEpaBeHcTBa 20 https://m.edsoo.ru/7£41590
bubnuoreka [JOK
. 24 1
Koopauiats! it rpaguich. QyHiLis https://m.edsoo.ru/7£41590
bubmuoreka [JOK
1
Tosropere u 0bobmenne 6 https://m.edsoo.ru/7f415b90
OBUIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 5 0



8 KUIACC

KounuectBo yacos DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/ie/ioB U TeM undposbie
Ne i/m P Kontpoabubsie IIpakTHyeckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bub6nmoreka [IOK
1 4 .K 15
ucia v BeuuciaeHus. KBagpatueie KopHU hitps://m.cdsoo.ru/7f417af8
) Uucna u BeruucieHus. CTeneHsb ¢ UeIbIM 7 bubmuoreka [JOK
IOKa3aTeiemM https://m.edsoo.ru/7f417af8
3 AnreGpanyecKkue BhIPAKECHHUS. 5 | bubmmoreka [JOK
KBanpaThslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPAKCHHUS. 15 | bu6mmoreka [IOK
Anrebpanyeckast 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus 1 HepaBeHCTBA. KBapaTHbie 15 | bubnmnorexa [JOK
YpPaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 bu6mmoreka [{IOK
yYpaBHEHUH https://m.edsoo.ru/7f417af8
bub OK
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 12 1 uommoreka 11
https://m.edsoo.ru/7f417af8
b K
8 ®OyHk1uu. OCHOBHBIE TOHATHUS 5 nommorexa HO
https://m.edsoo.ru/7f417af8
bu6nuoreka [JOK
9 o 4 9
YHKIHH. SHCTOBBIC q)yHKHHH https://m.edsoo.ru/7f417af8
bubnunoreka [JOK
10 I1 600 6 2
OBTOPCHHUE H OOODIICHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 6 0



9 KUIIACC

Ne i/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HanmeHoBaHMe pa3/ie/ioB U TeM
NPOrpamMMbI

Yucna u BeruncieHus. JlelicTBUTEIbHbBIC
quciaa

YpaBHEHUS 1 HEPABEHCTBA. Y PaBHEHUS C
OJIHOM IIEPEMEHHOU

VYpaBHeHus u HepaBeHCTBA. CHCTEMBI
YpaBHEHUH

VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa
OyHKIMU

YucaoBbIC MTOCISAOBATEILHOCTH

[ToBTOpEeHue, 0600IIeHNE, CUCTEMATU3AIIHS

3HaHUH

KoanuecTBo 4acoB

Bcero

14

14

16

16

15

18

102

KoHnTpoJbHbIe
padoTsbI

IIpakTH4eckue
padoThI

JJIeKTPOHHBIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypcbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08

Bbu6nmorexa [JOK
https://m.edsoo.ru/7f419d08

bubmuoreka [IOK
https://m.edsoo.ru/7f419d08

bu6mmoreka [JOK
https://m.edsoo.ru/7f419d08

Bbu6morexa [JOK
https://m.edsoo.ru/7f419d08

bub6mnoreka I1IOK
https://m.edsoo.ru/7f419d08

bub6mnoreka I[IOK
https://m.edsoo.ru/7f419d08




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBLHOM ITIPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOCHHUS OCHOBHOM
NpoOBEPSIEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJbTarta
1 Uucna v BBIYUCIICHUS
. BeimonnaTe, coueras  YCTHbIE M IHCBMEHHBIE  NPUEMBI,
' apudmeTnyeckue AeUCTBUS C pallMOHAIBHBIMU YHCIAMU
Haxomute ~ 3Ha4YeHWs]  YMCIOBBIX  BBIP@XEHHWH,  NPUMEHATH
1.2 pa3HOOOpa3HbIe CIIOCOOBI U MPUEMBI BBIYUCIICHHS 3HAYEHUN JPOOHBIX
BBIpAXKEHUI, cofiepKaluX OOBIKHOBEHHBIE U AECATUYHBIE APOOH
[lepexogute 0T oaHOM (opMbl 3amMcu 4YHuced K  APYyrou
13 (mpeoOpa3oBBIBaTh  JCCATHYHYIO  IpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JCCATUYHYIO, B YAaCTHOCTH, B OCCKOHEYHYIO
JECATUIHYIO APOOB)
1.4 CpaBHUBATh U YIOPSJOYUBATH pallMOHAJIbHbIE YUCIIA
1.5 Oxkpyriarh yucia
BBINONMHATE NPUKUAKY U OLEHKY pe3y/ibTaTa BBIYMCICHHUH, OLEHKY
1.6 3HAYEHUHM 4YMCIIOBBIX BBIPDAXXCHUM. DBBINONHATE  IEHCTBUSA €O
CTENEHSMHU C HaTypaJIbHBIMU MOKa3aTeasiMu
17 [IpuMeHsITh TNpHU3HAKU JAETUMOCTH, pa3JIOKEHHE Ha MHOXHUTEIN
' HaTypaJIbHBIX YHCET
Pemlate  mpakTHKO-OpMEHTHMPOBAHHBIE  3aJadyd, CBA3aHHbIE C
OTHOIIIEHHEM BEJIMYMH, MIPONOPLIUOHAIBHOCTHIO BEJIMYUH,
1.8 MPOLICHTAMH, MHTEPIPETUPOBATh pE3yJbTaThl pELIEHUs 3aaady ¢
y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH paccMaTpPUBAEMBIX
00BEKTOB
2 Anrebpanyeckue BbIpaXeHUS
51 Hcnonp3oBath aireOpanvyeckyr0 TEPMHHOJIOTMIO U CHUMBOJIHKY,
' IPUMEHSTH €€ B IMPOLIECCe OCBOSHHSI YUeOHOT0 MaTepuaa
55 Haxonuth 3HaueHuss OYKBEHHBIX BBIPQKEHUH TpU  3aJaHHBIX

SHAYCHUAX MIEPEMCHHBIX



BrIimonsaTs HpCO6p3,30BaHI/ISI OcJIoro  BBIPAXKCHUA B MHOT'OYJICH

23 IIPUBEJICHUEM MOAO0OHBIX CJIaraeMbIX, paCKPbITHEM CKOOOK
BBINOMHATE YMHOKECHHE OJHOWIECHA HA MHOTOYICH M MHOTOWICHA Ha
24 MHOTOYJIEH, NPUMEHATh (OopMysbl KBaJpaTa CyMMbl W KBajapaTa
pa3HOCTH
OcCymecTBIIATh pa3I0KEHUE MHOTOWICHOB Ha MHOXKHTEIH C IIOMOILBIO
2.5 BBIHECEHHSI 32 CKOOKHM OOIIEro MHOXHTEJNSI, TPYINITUPOBKHU CIaraeMbIx,
IpUMeHEeHUs (OPMYJT COKPALIEHHOTO YMHOXKEHUS
Y [TpumensTh npeoOpa3zoBaHUsI MHOTOUWIEHOB JUISl PELICHUS Pa3InYHBIX
' 3a]1a4 U3 MaTEMaTUKH, CMEXHBIX [TPEIMETOB, U3 pealbHON IMPAKTUKU
57 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypajdbHBIMU I1OKA3aTEISIMHU
. JUTsl TIpeoOpa3oBaHus BRIpAKCHUI
3 VYpaBHEeHUSs U HEPABEHCTBA
Pemate JsMHEWHBIE YypaBHEHHs C OJHOW IIEPEMEHHOM, IIPUMEHSS
3.1 IIpaBWJIa MEPEX0AA OT UCXOAHOIO YPAaBHEHMSI K PAaBHOCWIBHOMY EMY.
[IpoBepsTh, SBISIETCS JU YUCIO KOPHEM ypaBHEHUS
32 [TpumensTp rpaduueckue METOAbl TPU  PEIICHHH JIMHEHHBIX
' YPaBHEHHH U X CUCTEM
33 [TonGupats npumepsl nap YUCe, ABJSIOIUXCSA PEIIEHUEM JTMHEHHOI0
' YpaBHEHHUS C ABYMs IEPEMEHHBIMU
CTtpouTth B KOOPAMHATHOH TIIOCKOCTH IpadUK JMHEHHOTO ypaBHEHHUS C
34 IBYMsl TIEPEMEHHBIMH; MOJB3YsSICh T'paQUKOM, MPUBOAUTH MPHUMEPHI
pelLlIeHUs] ypaBHEHUS
35 Pematsb cucteMsl ABYX JTMHEWHBIX YPaBHEHUH C IBYMs IIE€PEMEHHBIMU,
' B TOM 4HcCJIe TpauyecKu
CocTaBiATh M pelaTh JMHEMHOE YPaBHEHUE WINA CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH 110 yCIOBUIO 3a/1a4l, UHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJTY4YeHHbIN pe3yibTatT
4 Koopaunate! u rpaduku. OyHkunn
N300pakaTh Ha KOOPIMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE
4.1 3aJJaHHBIM KOOpJAMHATaM, JIy4M, OTPE3KH, WHTEpPBAJbl, 3alMCHIBATh
YHCJIOBBIE TPOMEKYTKH Ha aNreOpandeckoM s3bIKe
42 OTmedaTp B KOOPAMHAaTHOM IUIOCKOCTH TOYKM IO  3aJaHHBIM

KOoOpJAuHaTamMm



4.3

4.4

4.5

4.6

Ctpoutb rpaduku muHeHHbIX GyHKuuid. Ctpouts rpadux GyHKIHH Y
= [x]

OmnuceBaTh ¢ MOMOMIBIO (PYHKIHMH W3BECTHBIE 3aBHCUMOCTH MEXKIY
BEJIMYMHAMHU: CKOpPOCTh, BpPEMs, pAcCTOSHHE, IEeHY, KOJIUYECTBO,

CTOUMOCTb, TPOU3BOUTENILHOCTD, BpeMsi, 00bEM pabOThI
Haxoauts 3HaueHue GyHKIUY 110 3HAYSHUIO €€ apryMeHTa

[lonumate rpaduueckuii crnoco0 TMpeACTaBICHUS W aHAJIN3a
uH(pOpMalMK, H3BIEKATh W HMHTEPIPETUPOBATh HHDOPMALMIO W3

rpaMKoOB pealibHbIX IPOLECCOB U 3aBUCUMOCTEM

8 KVIACC

Kon
NpoBepsieMoro
pe3yJbTara

1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

Yucna ¥ BEIYUCIIEHUA

1.1

Hcnonn3oBaTh Ha4daJIbHbIC NpCaAcCTaBJICHUA (0) MHOXKECTBE
HGIZCTBHTGJII:HBIX YuCel OJi1 CpaBHCHHA, OKPYIJICHUSA U quncneﬂnﬁ,
I/I306pa)KaTL HeﬁCTBHTCHBHBIC qucja TOYKaMHM Ha KOOpI[HH&THOﬁ

IpsIMOI

1.2

1.3

2.1

22

2.3
24

[IpumeHsTh TNOHATHE  APUPMETUUYECKOTO  KBAJAPATHOTO  KOPHA,
HaXOJUTh KBAaJpaTHbIE KOPHH, HCIIOJIB3YSd IpH HEOOXOAUMOCTH
KaJbKYJISATOP, BBIOJHATH MPEOOpPa30BaHUsl BBIPAKEHHUH, COJEpKAIIIX

KBaJIpaTHbIE KOPHHU, UCTOJIb3Ysl CBOMCTBA KOPHEU

Hcmonp30BaTh 3amucu  OOJBIIMX MW MaJBIX 4YHCEI C IIOMOIIBIO

JeCSITUUHBIX Apo0eit u creneneit yncia 10
AnreOpanueckre BbIpaXKeHHs

[IpuMeHsATh TOHSATHE CTENMEHH C LEJbIM IOKa3aTeIeM, BBINOJIHSITh
npeoOpa3oBaHMsl BBIPAKEHUN, COJAEPKANIMX CTETEHH C  IIEIBIM
IoKa3aTelieM

BrIMOMHATE  TOXKAECTBEHHBIE  MPEoOpa3OBaHUsS  PAIlMOHATBHBIX
BBIP@&KCHHII HA OCHOBE IIPaBWJ JCHUCTBUM HAJ MHOIOYICHAMH U
anre0panvdecKuMu IpoosMu

PacknanwiBaTh KBa,Z[paTHBIfI TpéX‘lJ'IeH Ha MHOXXHUTCIIN

[TpumensTh TpeoOpa30BaHUs BBIPAXKEHUM JUIS pEIIeHUs Pa3IuYHBIX



3aaa4 U3 MaTEMaTUuK, CMCXKHBIX IIPEAMETOB, U3 peaanoﬁ IIPaKTUKU

3.1

32

33

34

4.1

4.2

VYpaBHEHUs U HEPABEHCTBA

Pemarn .IIHHCfIHBIC, KBaApaTHBIC yYpaBHCHHUA U PAlMOHAJILHBIC
YpaBHCHHA, CBOAAIINECA K HUM, CUCTCMBI IBYX ypaBHeHI/Iﬁ C IABYMA

MNEPCMECHHBIMU

[IpoBoauTh @POCTEHINNE HCCIECAOBAaHUS YPAaBHEHHM U  CHUCTEM
yYpaBHEHMH, B TOM 4HUClI€ C IPUMEHEHHEM TIpapUuecKux
npeacTaBieHui (yCTaHaBIMBaTh, UMEET JIM YpaBHEHHE WIM CHUCTEMa

YpaBHEHUH pEllIeHUs, €CIIU UMEET, TO CKOJIBbKO, U IPOYEe)

[lepexomuts OT cioBecHOM (HOPMYIUPOBKM 3amauyd K €€
anreOpanvdeckoll MOJIENH C TOMOIIBI0 COCTABIICHUS YPaBHEHUS WIIU
CHUCTCMBI ypaBHeHHﬁ, HHTCPIPETUPOBATH B COOTBETCTBUHN C

KOHTCKCTOM 3aJa4u HOJ'Iy‘-ICHHBIfI pe3yJIbTaT

[IpuMeHsTh CBOICTBA YMCIIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLEHKH,
pelaTh JUHEWHBIE HEPABEHCTBA C OJIHOM MEPEMEHHOM M UX CUCTEMBI,
naBaTh  TIpa@UUYECKyr0  WJUIIOCTPAIIMI0  MHOXECTBA  PEIICHUI
HEpaBEHCTBA, CUCTEMbl HEPABEHCTB

O yHKIMHU

[Tornmath ¥ UCHONB30BaTh (YHKIIMOHANBHBIC TOHITHS H  SI3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYCHHMSI), OMPEACNATh 3HAUCHUE
(GyHKIMHM TI0 3HAYEHHUIO apryMEHTa, OMPENeNsaTh CBOWCTBA (YHKIIUH
o e€ rpaduky

Ctpoutsh rpaduku dJIeMEHTapHbIX (PYHKITUH BUA:
y=k/x

kix
, Y =x?, y = X3, y = |X|, onmHChIBaTh CBOICTBA YUCIOBON (YHKIUH MO €&

rpaduxy

9 KUIIACC

Kon
NpoBepsieMoro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus



pe3yJabrarta
1

1.1

1.2

1.3

1.4

2.1

2.2

2.3

Yucia 1 BEIYMCIIEHUS

CpaBHI/IBaTI) U yHOnopsaaoduBaTh pPAalUMOHAJIBHBIC W HWpPpaAlUOHATIBHBIC

qucia

BrimonsaTe apudMeTHuecKkue ASUCTBUS C pallMOHAIBHBIMU YHCIAMH,
couderass yCTHbIE M NMCBMEHHBIE IPUEMBI, BBIIOJIHATh BBIYUCICHUS C
UPPaLMOHAIbHBIMU YHCIAMU

Haxonuth 3Ha4eHMs CTENEHEW ¢ LENBIMH IOKa3aTelIIMU U KOpHEH,
BBIYHCIIATh 3HAYECHUS YUCIOBBIX BBIPAKCHUN

OKpyrisTh 1€HCTBUTENbHBIE YHCIIA, BBIMOIHITH IPUKUIKY Pe3yIbTaTa
BBIYMCIICHHM, OLIEHKY YMCIIOBBIX BBIPAXKEHUHN

VYpaBHEHUs U HEPABEHCTBA

Pemate sMHEMHBIE W KBAaJApaTHBIC  YPaBHEHHUs, YypaBHECHUA,
CBOJAIIMECS K HUM, NTpOCcTeHine qpoOHO-pallMOHaIbHbIE YPABHEHUS
Pemate cuctempl IByX JTUHEHHBIX YPaBHEHUM C JBYMs NIEPEMEHHBIMHU
U CUCTEMBI IBYX YPaBHEHHI, B KOTOPBIX OJIHO YPAaBHEHUE HE SIBISAETCS

JIMHEUHBIM

Pemate TekcTOBBIE 3amaun anreOpandecKUM CIIOCOOOM C TTOMOIIBIO
COCTaBJICHHS] YpaBHEHHs] WMIU CHCTEMbI JBYX YPaBHEHHH C IBYMs

NEPpCMECHHBIMU

2.4

2.5

2.6

[IpoBoauTh MpOCTEHIIME HCCIECIOBAHUS YPABHEHUM U CHUCTEM
ypaBHEHHMi, B TOM 4YHCIE€ C TPUMEHEHHEM TIpapUUecKuX
MpeJICTaBIeHUH (HallpuMep, yCTaHaBIUBaTh, UMEET JIU YpaBHEHUE WU

CUCTEMa YpaBHEHUH pElLIeHUs], €CIIU UMEET, TO CKOJIBKO)

Pemate  nuHEHBIE  HEpaBEHCTBA, KBaJApaTHBIE  HEPABEHCTBA,
n300paxkaTh pelIeHre HEPaBEHCTB HA YMCIIOBOM MPSAMOii, 3aMKUChIBATh

peuICHUuC ¢ MOMOIIIbIO CUMBOJIOB

Pemrate cucTeMBI JIMHEMHBIX HEPABCHCTB, CHCTCMblI HCPABCHCTB,
BKIIIOYAIOIKUEC KBAaJApPaTHOC HCPABCHCTBO, I/I306pa}KaTb PCUICHUC
CUCTCMbI HCPABCHCTB Ha YHCIOBOM HpHMOﬁ, 3alMUCbIBATh PCUICHUC C

IIOMOIIBIO CHMBOJIOB

2.7

Hcnons3oBaTh HCEPABCHCTBA IIPpU PCIICHUU PA3JINYHBIX 3a1a4



3.1

3.2

33

34

4.1

4.2

4.3

4.4

OyHKIMU

Pacmo3naBath byHKIMHA M3y4YEHHBIX BHUJIOB. IToka3bIBaTh
CXEMAaTUYECKH PacIoNIOKeHNEe Ha KOOPAMHATHOM MIIOCKOCTH IrpaduKoB
byaknuii Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT
3HauYCeHUI KOd(PPHUIIMEHTOB, OMMMCHIBATH CBOMCTBA (hYHKIIUIA
[Toka3piBaTh CXEMATUYECKH pACIOJNOKEHHE Ha  KOOPAMHATHOM
TUIOCKOCTH TpaukoB (GyHKUMH Buaa y = YX, y = |X| U OmHCHIBAaTh

cBOMCTBa (DYHKITHIT

Ctpoutb M M300pakaTh CXEMaTHUYECKH TpaduKd KBaIPATUIHBIX
GyHKIUI, ONUChIBaTh CBOMCTBA KBaJpaTHMYHBIX (YHKIUHA 1O HX
rpadgukam

Pacnio3HaBaTh KBaapaTHUHyIO (QYHKOHIO TO (QOpMmylie, MPHUBOANUTH
IpUMEpPbl KBAJApPaTUUYHBIX (DYHKIUI M3 peasbHOW XKHU3HH, (DU3MKH,
reOMETPUH

Apudmernueckas 1 reoMeTprUUECcKasi IPOrpeccuu

Pacnio3HaBaTh apupMETHUIECKYIO0 H TEOMETPHUIECKYIO MMPOTPECCHH TIPU
Pa3HBIX crioco0ax 3adaHus

BBIMONMHATE BBIUKCIIEHUS] C HCIOJIB30BaHUEM (OPMYyNl 7-TO UJIEHA
apu(MeTnyecKoil U reoMeTpUyYecKOil MPOrpeccuii, CyMMbI MEPBLIX N
YJICHOB

N300paxaTh 4ieHbl MOCIEI0BATEIbHOCTH TOYKaMH Ha KOOPJUHATHOMN
IJIOCKOCTH

Pemartp 3amaun, cBsI3aHHBIE C YHMCIOBBIMU MOCIIEIOBATENILHOCTSIMU, B
TOM YHCIIe 33Ja4d U3 peaJbHOW JKU3HU (C MCIIOJIb30BaHUEM

KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHIA)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COACPKAHMS
1 Yucna v BIYUCICHUS
JlpoOu OOBIKHOBEHHBIE U AECATUYHBIC, MEPEX0] OT OAHOM (OPMBI 3alUCH
1.1 npobeit x napyroi. IloHsTHE palMOHANIBHOTO 4YHCIA, 3alUCh, CPaBHEHUE,
YHOPSAA0YMBAHUE PALMOHATIBHBIX YHCEI
15 Apudmernueckue NeiCcTBUS ¢ pallMOHANIBHBIMH YMCIaMu. Penenue 3amad u3
' peasbHOM MPaKTUKKU Ha YacTH, Ha 1poou
13 CreneHp ¢ HaTypaJbHBIM IIOKa3aTeJeM: OMpeeNeHHe, Mpeodpa3oBaHKe
' BBIPQKEHUI Ha OCHOBE OIpeeNIeHus, 3aUCh OOJIBIINX YHCE
14 [IpouieHTsl, 3amuch NPOLEHTOB B BHUJE ApoOU U ApoOU B BUJE MPOIEHTOB.
' Tpu OCHOBHBIE 3a/1a4y HA IPOLIEHTBI, PELLIEHUE 3a/1a4 U3 PEAJIbHOU ITPAKTUKU
15 [IpuMeHeHnEe TPU3HAKOB  JEIMMOCTH, PA3JIOKEHHE HAa  MHOXKHUTEIU
' HaTypaJIbHbIX YHCEIl
16 PeanpHble  3aBUCHMOCTM, B TOM  4Mciae IpsMas U oOpaTHas
' IPONOPLHOHATIBHOCTH
2 Anrebpandyeckue BhIpaXKEHUS
51 [IepeMeHHBIE, UMCIIOBOE 3HAYEHUE BBIPAXKEHUS C NEPEMEHHON. JlomycTumble
' 3HAYEHUS TIEPEMEHHBIX
)5 [IpencraBnenne 3aBUCUMOCTH MEXKJy BEJIMYMHAMH B BHUIC (OPMYIIHI.
' Brraucnenust mo popmynam
53 [Ipeo6pa3oBanue  OYKBEHHBIX  BBIPAKEHHUH, TOXKIECTBEHHO  pPaBHbIE
' BBIPAKCHUS
2.4 CBolicTBa CTENEHU C HATYpaJIbHBIM MMOKa3aTeIeM
55 OpnHowieHsl U MHOrouneHsl. CreneHb MHorowieHa. CllokeHHE, BBIYMTAHUE,
' YMHOKEHHE MHOTOYJICHOB
26 @opMyIIbl COKPAIEHHOIO YMHOXKEHHU: KBaAPaT CYMMBI U KBaJApaT Pa3HOCTH.
' ®opmyia pa3HOCTH KBaJpaToB. Pa3noxeHne MHOrOWIEHOB HA MHOXKUTEIIN
3 YpaBHeHust
31 YpaBHeHHE, KOpPEHb YpaBHEHMs, IpaBuia MpeoOpa3oBaHUS ypaBHEHUS,
' PaBHOCUIILHOCTb YPaBHEHUM
3.2 JIuneliHOe ypaBHEHHE C OJHOW IIEPEMEHHOW, YHUCIO KOPHEW JIMHEWHOIO



YPaBHEHMS, PEIICHUE JIMHEHHBIX YPaBHEHUN

CocraBnieHue ypaBHEHUH IO YCIOBUIO 3ajaul. PelieHre TeKCTOBBIX 3a/1au ¢

33 MOMOUIBIO YPaBHEHUI
34 JIuHeltHOe ypaBHEHUE C IByMs IEPEMEHHBIMH U €ro rpaduk
CucrteMa IByX JMHEWHBIX YpaBHEHHH C JAByMs IEepeMeHHbIMU. PemieHue
3.5 CHCTEM ypaBHEHUH CHOCOOOM MOJCTaHOBKU. IIpuMepbl pemeHus: TeKCTOBBIX
3a/1a4 ¢ MOMOUIbIO CUCTEM YPaBHEHMI
4 Koopaunats! u rpapuku. @yHkunu
4.1 Koopaunara Touky Ha mpsiMoit
15 Hucnossle IpOMEXKYTKH. PaccTosiHue Mexay AByMS TOUYKAMH KOOPAMHATHOU
' IPSMOU
13 [TpsimoyronbHas cuctema kKoopauHat, ocu Ox u Oy. AOcuucca U opAMHATA
' TOYKH Ha KOOPJAWHATHOM INIOCKOCTH
44 [Tpumeps! rpadukoB, 3aaHHbIX Gopmynamu. UteHue rpadukoB peanbHBIX
' 3aBUCUMOCTEN
4.5 [Tonsitne pynkumu. ['paduk Gynkiuu. CBoiicTBa PyHKITUH
4.6 Jluneiinas pyukmus, e€ rpaduk. ['paduk pyHKImu y = [X|
47 I'paduueckoe pemieHne JUHEHHBIX YpaBHEHMH U CHCTEM JIMHEHHBIX
' YpaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAECPKAHMUS
1 Yucna ¥ BBIYUCIIEHUS
. KBagpatueiit kopenb u3 uucna. [loHsarue 00 wuppalMoOHANIBHOM YHCIE.
' JlecsiTuuHble MPUOIMKEHNS HPPALMOHATIBHBIX YHCET
CpoiicTBa apu(MeTHUECKUX KBaJIpaTHBIX KOpPHEH W HMX NpPUMEHEHHE K
1.2 peoOpa30BaHUIO YHUCIOBBIX BBIPAKEHUM M BBIYMCICHUSAM. J|eHCTBUTEIbHbIE
qucna
1.3 Crenenb ¢ 11e7bIM TIOKa3aTesieM U e€ cBoicTBa. CTaHaapTHas 3aluch 4Kciia
2 Anrebpanueckue BbIpaXeHUs
2.1 KBaapaThslii TpéxumneH, pa3ioKeHHe KBAPAaTHOTO TPEXUICHA HA MHOXKUTEIN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO aredpandeckou 1poou
2.3 CrnoxeHue, BBIYUTaHHE, YMHOXKEHHE, JIEJICHHE anre0pandeckux apooei
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PanrionansHbIe BRIpaKEHUS U UX TIPE0Opa3oBaHue

3 VYpaBHEHMsI U HEPABEHCTBA
31 KBagpatHoe ypaBHenue, (opmyna KOpHEH KBaJApaTHOTO YypaBHEHUS.
' Teopema Buera
3.2 Pemenue ypaBHeHMi, CBOAAIIMXCSA K JIMHEHHBIM U KBAJIPATHBIM
33 [Ipocreiimue qpobHO-palliOHAIbHBIE YPABHEHUS
I'paduueckas unTEepripeTanusi ypaBHEHUN ¢ IBYMsI TIEPEMEHHBIMH U CHUCTEM
34 JUHENHBIX YpaBHEHHU ¢ ByMs nepeMeHHbIMH. [IpuMepsl pelieHust cucrteM
HEJTMHEHHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMU
3.5 Pemrenre TekCTOBBIX 3a71a4 anreOpandecKuM CriocoooM
3.6 UwucnoBble HEpaBEHCTBA U UX CBOMCTBA
3.7 HepaseHcTBO ¢ 01HOM NTEpeMEHHON
3.8 PaBHOCMIIBHOCTH HEPABEHCTB
39 JInneliHbIe HEPABEHCTBA C OJJHON IIEPEMEHHOU
3.10 CucremMbl TMHEMHBIX HEPABEHCTB C OAHOM IIEPEMEHHOU
4 OyHKIUU
i1 [lonstue d¢yukuu. OOMacCTh ONpENENeHHUs ¢ MHOXKECTBO 3HAYCHHM
' ¢ynkuuu. CriocoOsl 3aanus GyHKIUN
4.2 I'padux Gpynkuuu. YreHue cBoicTB GyHKIMU 1O €€ rpaduKy
4.3 [Tpumeps! rpaguKoB GYHKIIHIA, OTPAKAOIINX PeaTbHBIC TIPOIECCHI
44 OYHKIMK, OIMUCHIBAIOIIME TPIMYI0O UM OOpaTHYIO MPOMOPIHUOHAILHBIC
' 3aBUCUMOCTH, X TpapuKH
4.5 OyHKIMU y =x7 y = x7
4.6 Oynkmun y = [x, y = |x|
4.7 I'paduueckoe penieHre ypaBHEHUI H CUCTEM ypaBHEHUN
9 KJIACC
Kona IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna ¥ BEIYMCICHUS
- ParionanpHble 4uclia, WPpAlOHATBPHBIC YHCIA, KOHEYHbIE M OECKOHEYHBIC
' JIECSITUYHBIE TPOOH
1.2 MHO0XeCTBO JEHCTBUTEIBHBIX YHCE, TeHCTBUTENIHHEIC YHCIa KAaK 0€CKOHEUYHBIC



JACCATHYHBIC IIpO6I/I. Bzaumhuo OAHO3HAYHOC COOTBECTCTBUC MCIKIY MHOKCCTBOM

JICUCTBUTEIIbHBIX YHCEII U KOOPJIUHATHOU NpsiMoid. CpaBHEHUE JIEUCTBUTEIbHBIX

qucen
1.3 Apudmernueckue NeUCTBUS C IEUCTBUTSIHPHBIMHA YHCITAMHU
N3mepenus, mpubikeHus, oueHKu. Pasmepsl 00BEKTOB OKPYXAIOIIEr0 MUpa,
4 JUIMTEILHOCTh TPOILIECCOB B OKpyxkaromieMm wmupe. [IpubnuxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmKkeHus. Okpyrienue uucen. [Ipukuaka u omeHka
pPEe3yIbTaTOB BBIUYNCICHUMN
2 VYpaBHEHUs U HEPABEHCTBA
2.1 VYpaBHEHUA ¢ OJHON TTEPEMEHHOM
2.2 JInnelinoe ypaBHeHue. Penienne ypaBHeHNH, CBOAAIIMXCS K JIMHEMHBIM
2.3 KBanpaTtHoe ypaBHeHue. Pelienue ypaBHEHM, CBOASIIUXCS K KBAJPaTHBIM
04 bukBanpatHoe ypaBHeHue. IIpuMepbl pelIeHHs YpaBHEHMHM TpPETbed W
' YeTBEPTOM CTENEHEN PA3JIOKEHUEM HA MHOKUTEIIN
2.5 Pemenue 1poOHO-paliMOHAIBHBIX YpaBHEHUH
2.6 CucrteMbl ypaBHEHHI
2.7 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMH U €T0 Tpadux
2.8 Pemenne cucreM qByX JTMHEHHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMU
29 Pemenne cucreM IByX ypaBHEHM, OZHO M3 KOTOPBIX JIMHEHHOE, a Ipyroe —
' BTOPOMU CTEIICHU
2.10 I'paduueckas MHTEpIIpEeTALUs CUCTEMBI YPAaBHEHUI € ABYMS IEPEMEHHBIMU
2.11 Pemenne TekCTOBBIX 3a7a4 aNreOpanyecKiuM CriocoOoM
2.12 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 Pemrenne nMHENHBIX HEPABEHCTB C OAHOW ITEPEMEHHOMN
2.14 Pemenne cucreM JTMHENHBIX HEPABEHCTB C OJHOW ITEPEMEHHOMN
2.15 KBanparnbeie HepaBeHCTBa
516 I'padmueckas uHTepHnpeTanysi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs
' MepEMEHHBIMU
3 OyHKIMHT
31 KBanpatuunas ¢ynkuus, e€ rpapuxk u cpoiictBa. Ilapabona, koopAHHATHI
' BEPIIUHBI TapaboIIbl, 0Ch CHMMETPUH TTapadoIIbI
3.2 I'paduxu Gynkmit y=kx, y=kx+b u ux CBOWCTBa
33 I'paduku dynkuumii y=k/x, y = x° u ux cBOMCTBa



34 I'paduxu QyHKIHMI , 1 UX CBOICTBA
4 YucnoBbIe IOCIEI0BATEILHOCTH

1 Omnpenenenre M CrocoObl 3aJaHMsI YUCIOBBIX MOCIEI0BATENILHOCTEH. 3aqaHue
' MOCIIEA0BATEIBHOCTH PEKYPPEHTHOM hopMysoi U GopMyIoit n-ro djaeHa

42 Apudmerndeckass mporpeccus. Dopmynbl n-ro  uieHa apuPpMETHISCKOM
' MPOTPECCUU, CYMMBI IIEPBBIX /1 YJICHOB

13 I'eomerpuueckas mnporpeccus. DPopmynsl 7n-TO  4WiIeHa TIe€OMETPUUYECKON
' MPOTPECCUU, CYMMBI NIEPBBIX /1 YJICHOB

14 N300pakeHre YiIeHOB apU()METHUECKOM W TeOMETPUYECKOH IPOrpeccHid
' TOYKAMHU HAa KOOPAMHATHOW INIOCKOCTH. JIMHEHHBINA U 3KCIIOHEHIIUAIbHBINA POCT

4.5 Cno>xHbl€ MPOLICHTHI



IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NPoBePSIEeMOro
TpeOoOBaHUSA

IIpoBepsiembie TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON MPOIrPaMMbl OCHOBHOIO
o0mero oopazoBanus Ha ocHoe ®PI'OC

YMeHue onepupoBaTh IMOHATHUSAMHU: MHOXECTBO, ITOAMHOXECTBO,
OllEpallud HaJ MHOXECTBAMH;, YMEHHUE OIEPUPOBATH ITOHATUSMH:
rpad, cBs3HBIM Tpad, AepeBO, LUKI, IPUMEHATh UX IMPU PELICHUU
3ajja4; yMEHHE HCIOJIb30BaTh rpapuueckoe MpeaCcTaBICHHE MHOXKECTB
I OIIMCAaHMsl PEaJIbHBIX MPOLIECCOB U SBJICHUM, IIPU PELICHUH 3a1a4

U3 IPYTUX y4eOHBIX MPEIMETOB

YMeHHe OnepupoBaTh MOHATUSAMHU: OIPEAEICHUE, aKCUOMa, TEOpeMa,
NOKA3aTelbCTBO; YMEHWE pACIO3HABaTh WCTUHHBIE W JIOKHBIE
BBICKA3bIBAaHUsA, IPUBOJUTH IPUMEPbl W KOHTPIPUMEPHIL, CTPOUTH

BBICKA3bIBAHUA U OTPpULAHUA BBICKA3bIBAHUH

YMeHHue omnepupoBaTh MOHATHIMH: HATypallbHOE YKCIIO, MPOCTOE H
COCTaBHOE YHCIIO, JI€IUMOCTb HATypaJbHBIX 4YHCEJN, MPU3HAKU
JETUMOCTH, 1I€JI0€ YHCIIO, MOAYJIh YHCia, OOBIKHOBEHHAas ApOoObh M
necsiTuYHasi IpoOb, CTaHIAPTHBIM BUJ YHUCIA, PAllMOHAIBHOE YHCIIO,
WPpAIMOHATILHOE YHCJIO, apU(PMETHYECKHH KBaJpaTHBIM KOPEHBD;
yMCHI/Ie BBITIOJIHATH I[GﬁCTBPISI C qyucijiaMu, CpaBHI/IBaTL nu
YHOOPSIOYMBATh YWCIA, MPEACTABIATh YHCIAa Ha KOOPIAWHATHON
NpsIMOM, OKpYIJIATH YHUCIA; YMEHHUE JeNaTh MNPUKHUIKY U OLICHKY

pe3yJibTaTa BEIYUCICHUI

YMeHHe OnepupoBaTh MOHATHAMHU: CTENEHb C IEIBIM IOKa3aTeseM,
apu(pMETHYECKII KBaJpaTHBI KOPEHb, MHOTOWIEH, anredpanyeckas
IpoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATYpalbHOW CTETCHU
Oonbllle €IMHUIIBI; YMEHHME BBIIOJIHATH Pacuy€Tel MO (QopMmyliam,
npeoOpa3oBaHusl IENBIX, JIPOOHO-PAIlMOHANBHBIX BBIPAKEHUH U
BBIPQKEHUI C KOPHAMH, PasIOXKEeHHE MHOTOYJICHAa Ha MHOXHUTEIH, B
TOM YHCJIE€ C HCHOJNb30BaHMEM (OPMYyJ pPa3sHOCTH KBAJpaToB U

KBaJApaTa CyYMMbI U pa3HOCTU

YMmenue OIICPHUPOBATH NOHATUAMU: YHUCIIOBOC PABCHCTBO, YPABHCHUC C




OIHOM IIEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE pEIlaTh JUHEWHBIC U KBAJpaTHBIE ypaBHEHUS,
IpOOHO-pallMOHANILHBIC YPABHEHHSI C OJHOW MEPEeMEHHOH, CHCTEMBI
JIBYX JIMHEHHBIX YpaBHECHMM, JTMHEHHBIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJlpaTHble U JPOOHO-pallMOHANIbHbIE HEpPAaBEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM YHCJIE IIPU PELIEHUH 3aa4 U3 APYTUX [IPEIMETOB
U TPAKTUYECKUX 33a7a4; YMEHUE MHCIOJIb30BaTh KOOPAMHATHYIO
OpSIMYyI0 U KOOPAMHATHYIO IUIOCKOCTh JUIl M300pakeHUs pelIeHun

YpPaBHEHUM, HEPABEHCTB U CUCTEM

YMeHnue onepupoBarh MOHATUAMM: QYHKIMS, rpaduK QyHKINU, HYIU
¢byHKIMY, IPOMEKYTKH 3HAKOIOCTOSIHCTBA, POMEKYTKH
BO3pacTaHMs, YyOBIBaHWS, HaWOOJNbIIEE M HAUMEHBIIEE 3HAYCHUS
¢byHKLINY; yMEHue OIepUpOBAThH HOHATHSMMU: npsmMas
MPONOPIHUOHATIBHOCTD, JHUHEWHast (QYHKIUSA, KBaJpaTuyHas (yHKIHA,
oOpaTHasi TMPONOPLUOHANIBHOCTb, Mapaboia, rumnepbosa; yMeHue
CTpouTh rpaduku GyHKIUN, UCTIONH30BaTh rpadUKH JJI ONIPEACIICHUS
CBOWCTB IPOLIECCOB M 3aBUCUMOCTEH, JJIs PELIeHUs 3a1ad U3 JPYIux
Y4eOHBIX TIPEAMETOB W PEATbHOW IKM3HHM, YMEHHE BBIPAXKaTb

(dbopMyliaMy 3aBUCUMOCTH MEXIY BETMUYUHAMU

YMeHnne ONEpUPOBATH MTOHATUSMM: IIOCJIEI0BATEIbHOCT,
apudmernyeckass U TeoMeTpuYecKass  IPOrpeccuu;  yMEHHE
UCIOJIb30BaTh CBOICTBA MOC/IEAOBAaTENIbHOCTEH, (GOPMYIBI CyMMbI U
o0IIIero 4jeHa MpH peleHHH 3ajad, B TOM YHCJe 3a/1ad U3 JIPYTUx

y4eOHBIX MPEIMETOB U PEATILHOM KUZHU

YMeHnue pemarth 3a7jaud pa3HbIX TUIOB (B TOM YHCIIE HAa IPOLEHTHI,
O WM 4YacTH, ABWXKEHHE, paldoTy, LIEHy TOBAapOB U CTOMMOCTh
MOKYIIOK U yCIIYT, HAJIOTH, 3a/1a4M U3 00JIaCTH YIPaBJICHUS JIUYHBIMU U
CeMeWHbIMM  (pMHAHCAMM); YMEHHME  COCTABISITH  BBIPAXKCHUS,
YPaBHEHHs, HEPAaBEHCTBA U CHCTEMBl II0 YCIOBUIO  3aJayH,
UCCIIeIoBaTh MOJIYYEHHOE pelIeHUe U OIIEHHWBATh MPaBJOIN0100HOCTh

IMMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HMOHATHSAMU: (Urypa, TOUYKa, OTPE30K, Mpsmas,
Jyd, JIOMaHasi, yroj, MHOTOYT'OJIbHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIN
U PABHOCTOPOHHUI TPEYTOJIbHUKH, HPSMOYTOJIBHBIA TpPEYTOJIbHUK,

MEauaHa, 6I/ICCCKTpI/Ica N BBICOTA TPCYT'OJIbHUKA, HCTLIpéXyT OJIbHHK,
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12

13

napajjiesiorpaMM, poMO, TPSIMOYTOJIBHUK, KBaJpaT, Tpalelus;
OKPY>KHOCTb, KpPYT, KacaTelbHasl,; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU
¢durypamu; ymeHue pemarb 3aJadd, B TOM YHCJIE U3 MOBCEIHEBHOM
KU3HM, HAa HAXOXICHUE I'eOMETPUYECKUX BEJIMYUH C IPUMEHEHHEM

M3Y4YEHHBIX CBOMCTB GUryp u (akroB

YMeHue omnepupoBaTh IMOHSATHUSMHU: PaBEHCTBO (UTYP, PaBEHCTBO
TPEYTOJILHUKOB; TMapauIeIbHOCTh W TEPICHINKYISIPHOCTh TPSMBIX,
Yrojl MexXAy IpsAMBIMHM, IEpPIECHIUKYISAP, HAKIOHHAS, IPOEKIU,
noaoOue Guryp, mogo0HbIE TPEYTrOJIbHUKH, CHMMETPHUSI OTHOCUTEIILHO
TOYKM M NPSAMOW; YMEHHE DPACIO3HAaBaTh PABEHCTBO, CUMMETPHUIO U
nogobue Guryp, napauieIbHOCTh M MEPICHIUKYISIPHOCTD MPSMBIX B

OKpYKaIoIIeM MUpPE

YMeHue onepupoBaTh IOHATUSAMM: JUIMHA, PACCTOSHUE, YIoJ
(BemMuYMHA yIja, CUHYC M KOCHHYC YIJla TPEYrOJIbHUKA), IUIOIIA/b;
YMEHHE OLIEHUBATh Pa3MepPbl MPEIMETOB U OOBEKTOB B OKPY’KaIOIIEM
MHUpE; YMEHHE NpUMEHATh (OpMyJbl IepuMeTrpa U IUIOLAAU
MHOTOYTI'OJIbHUKOB, JJIMHBI OKPY)KHOCTH W IUIOIIAAM Kpyra, oObema
IPSIMOYTOJIBHOTO NapaJUICIENUIEea; YMEHUE INPUMEHATh IPU3HAKU
paBEHCTBA TPEYIOJILHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpPUTrOHOMETPUYECKHE COOTHOLICHHS  AJIs

BBIYUCIICHUS JUIMH, PACCTOSHUM, IIJI0OIIAeH

Ymenue wu3o0pakaTh IUIOCKHE (UIypsl W UX KOMOWMHAIUH,
IPOCTPAaHCTBEHHbIE (UTYpBl OT PYKH, C TIOMOIIBIO YePTEKHBIX
MHCTPYMEHTOB M  3JIEKTPOHHBIX CPEICTB IO TEKCTOBOMY HJIU

CHUMBOJIbHOMY OITMCAHUIO

YMeHHne  omnepupoBaTh  HOHATHSMH:  TPSIMOYTOJIbHAsh — CHUCTEMa
KOOp/AMHAT, KOOPAMHATHl TOYKH, BEKTOp, CyMMa BEKTOPOB,
MPOU3BEACHNE BEKTOPA HA YUCIIO, CKAJSIPHOE IPOM3BEICHUE BEKTOPOB;
YMEHHUE HCHOJIb30BaTh BEKTOPbl U KOOPAMHATHI JUIS NpPEACTaBICHHUS
JaHHBIX W PpEHICHUs 3ajad, B TOM YHCIE W3 JAPYrHUX Yy4eOHBIX

IIPEAMETOB U peabHOM KU3HU

14

YMeHHe OmepupoBaTh MOHATHSAMHU: CTOJOMKOBBIE M  KPYTOBBIE
TUarpaMMbl, TaONWIBI, CpeaHee  apupMeTHYecKoe, MeauaHa,
HauOoJblllee U HAUMEHbIIEE 3HAYCHHWS, pa3MaxX YHCIOBOrO Habopa;

YMEHHE  U3BJIEKaTh, HMHTEPIPETUPOBATH M  MPEoOPa3OBHIBATH
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MHPOPMALIMIO, TPEJICTABICHHYI0 B Ta0lMIaX M Ha JUarpaMmax,
OTPa)KAIOIYI0 CBOMCTBA U XapAKTEPUCTUKU PEAJbHBIX IIPOLECCOB U
SBJICHUM; yMEHUE pacllo3HaBaTb H3MCHYMBBIE BEIUYMHBI B

OKpY>KaIOIlleM MUpE

YMeHue onepupoBaTh MOHATHUAMH: CIydalHBIA OMNBIT (CIydalHBIN
OKCIIEPUMEHT), DJJIEMEHTapHOE COOBITHE (JIIEMEHTAPHBIM  HCXOJ)
CIly4yallHOrO OIIbITa, CiIydallHOE COOBITHE, BEPOSATHOCTh COOBITHS;
YMEHHE HAXOJWUTh BEPOATHOCTH CIIyYalHBIX COOBITHH B ONBITaX ¢
PaBHOBO3MOXKHBIMU JIEMEHTAPHBIMH COOBITUSIMM; YMEHHE pellaTh
3aJjladyd METOJIOM OpraHM30BaHHOIO Iepedopa U € HCHOJIb30BAaHUEM
[IpaBWJIa YMHOJKEHUS; YMEHHUE OLICHMBATb BEPOATHOCTH PpEaJbHBIX
COOBITHI M SIBICHHH, MOHUMATh POJIb MPAKTUYECKH JTOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMH B OKPYXKalOLIEM MHUPE M B JKHU3HU;
3HAaKOMCTBO C IIOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIUX YHCEN H €T0 POJIBIO B MAaCCOBLIX ABJICHUAX

YMeHue BbIOMpATh MOAXOMSIIMNA W3YYEHHBIM METON MAJis pPEeLIeHHS
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJIC U KU3HU, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTeMaTUKH B
HUCKYCCTBE, OIUCHIBATh OTIEIbHBIC BBIJAIOIIMECS  PE3YJIbTATHI,
MOJTYdEHHBIE B XOJI€ Pa3BUTHS MAaTEMAaTUKH KaK HAayKH, MPUBOIUTH
MpUMEPHl MATEMATUYECKUX OTKPBITUN M UX aBTOPOB B OTEUECTBEHHOM

Y BCEMUPHOUN UCTOPUH



IHHEPEYEHDb 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA

OI'2 IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COJAEePKAHMS

1 Yucia 1 BBIYUCIICHUS

1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEN

- OOBIKHOBEHHBIE W JIECATUYHBIE JpOOH, TMPOILEHTHI, OECKOHEYHbIE
' EPUOANYECKUE IPOOH

13 Panmonanehbie uyncna. Apudmernyeckue omnepanuud ¢ paruoHaIbHBIMU
' yHuCclIaMu

14 JeiictButenpHble yncna. ApudMeTHUECKHE OMepaluu ¢ ACHCTBUTEIbLHBIMU
' YUCJIAMU

s [TpubnuxEHHbIE BBIYUCICHUS, TpPaBUIAa OKPYTJICHHs, MPUKUIKA U OIEHKa
' pe3yabpTaTa BEIYMCICHUN

2 AnreOpanyecKkue BhIpaKEHUS

2.1 bykBeHHbIE BbIpakeHUs (BBIPAXKEHHSI C IEPEMEHHBIMH )

55 Crenenp ¢ nenbiM nokaszatesneM. CTeNeHb ¢ pallMOHAIBHBIM IOKa3aTeseM.
' CgoiicTBa cTENIEHU

2.3 MHorouneHsl

2.4 Anrebpanueckas 1poOb

5 s ApudpmeTnueckuii  KOpeHb  HaTypajdbHOW  cremneHu.  JlefictBus ¢
. apupMeTHYeCKUMU KOPHSIMH HAaTypalbHON CTETIEHU

3 VYpaBHeHMsI U HEpaBEHCTBA

- Lensle u npoOHO-panoHaIbHbIe ypaBHeHHsS. CHCTEMBI M COBOKYITHOCTH
' YpaBHEHUHI

3s Lensle u apoOHO-panmoHanbHbie HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH
' HEPABEHCTB

3.3 Pemenue TekcTOBBIX 3a1a4

4 YucioBbIe IOCIEN0BATEIILHOCTH

4.1 ITocnenoBaTeILHOCTH, CIIOCOOBI 3aaHUs IOCIIEA0BATEILHOCTEH

4.2 ApudmeTrnueckas U TeoMmeTpudeckas mnporpeccun. Dopmyna CIOXKHBIX



MIPOIICHTOB

5 OyHKIMH
Oynkius, crnocoObl 3amaHus QyHkuuu. Ipapux  Gynkumu. O6nacTb
ONpeNeNieHus] W MHOXECTBO 3HaueHuidl ¢yHknumu. Hymm  Qyskmum.

5.1. [IpoMexxyTku 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (PYHKIIMH.
MakcumymMbl U MUHUMYMBl (QyHKIuM. HauGonbinee U HauMeHbIee
3Ha4YeHHE (PYHKIUHU HAa IPOMEKYTKE

6 KoopauHatsl Ha IpsMOM U IIIOCKOCTH

6.1 Koopaunatnas npsimas

6.2 JlexapTOBbI KOOPAMHATHI Ha MIOCKOCTH

7 ['eomeTpus

7.1 I'eomerprueckue GuUrypsl 1 UX CBOMCTBA

7.2 TpeyronbHUK

1.3 MHOroyrojasHuKu

7.4 OKpy>KHOCTb U KpyT

7.5 N3mepenune reoMeTpu4eCcKuX BEITUYUH

7.6 Bekrops! Ha mockocTu

8 BeposiTHOCTE 1 cTaTuCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BepostHocTh

8.3 Kom6unaropuxka

8.4 MHosxecTBa

8.5 I'padmr
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