MHWHHUCTEPCTBO MPOCBEINIEHAS POCCUIICKOM ®EJEPAIIUN
MuHHCTEpPCTBO 00PA30BAHUS M MOJIOAEKHOM MOJUTHKH
CrepasioBcKkoii 001acTH

YupasJjienne o0pazoBanuemM Ac0eCTOBCKOT0 MyHUIIUIIAJIbHOT0 OKPYra

MBOY "OOHI Ne 12" AMO"

[TPUHATO YTBEPXJIEHO

Ha 3aCelaHun nupektop MBOY "OOI Nel2" AMO

MEeIaroruyeckoro COBeTa __ W.II. HudanrtoBa

poTokoJ Ne6 ot «29» aBrycra 2025r. IIpukas Nel27 o/m ot «29» aBrycra 2025r.
PABOYASA ITPOTPAMMA

(ID 8735644)

Y4eOHOro Kypca «AJredopa»

U1 oOyJarommxcst 7-9 KiaccoB

r.Acoecr,
2025 ropg,



HOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3yUEHHUE JIPYTUX JUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUs U B MMOBCEAHEBHOM *KU3HU. Pa3BuTre y 00ydarommxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMaTHYECKOTO MOJECIMPOBAHUS B HAYyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX JJIS aIalTallid B COBPEMEHHOM ITU(GPOBOM
obmectBe. M3ydeHue anreOpbl oOecreynMBaeT pa3BUTHE YMEHMs HaOII0/1aTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIILJICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yTBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBacT pa3BUTHE
JIOTUYECKOTO MBIIUICHUSI OOYJaroIIMXCSA: OHM HCIHOJB3YIOT JACIYKTUBHBIE U
UHAYKTUBHBIE PAacCyXJeHus, 00001IeHNe U KOHKpPETH3allio, abcTparupoBaHue u
aHasornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENBHBIT  00BEM
CaMOCTOSITENTFHOM  JICATEIBHOCTH  OOYYaroMIMXCs, TOSTOMY CaMOCTOSITENIbHOE
peleHune 3aa4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» mjii OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE
JuHuM: «Yucnaa u BeIUKCICHUS», « ANTeOpanyecKkue BhIPAKEHUSY, «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimu». Kaxmas w3 3THX CoJep)KaTeIbHO-METOTUIECKIX
JVMHUHA pa3BUBACTCS HAa MPOTSHKEHUH TPEX JIET U3YUEHUS Kypca, B3aUMOICHUCTBYS C
IpYyTMMH €ro JHHUAMH. B Xone wu3yueHuss y4deOHOro Kypca O0O0ydaromumcs
MPUXOIAUTCS JIOTUYECKU PACCYXK/aTh, MCIOJIH30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 3TUM B TmporpaMMy Yy4eOHOTO Kypca «Anredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEJCTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJECHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaThueckoro s3pika. CopepkaTtenpHOW |
CTPYKTYpHOM OCOOCHHOCTBIO y4eOHOTO Kypca «AnreOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne mnuHMA «UWcna ¥ BBIYMCICHUS» CIYXKHUT OCHOBOW st
JaNbHENIIEr0 U3yYyeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXcs
JIOTHYECKOT0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHOM
KU3HU. PazBUTHE MOHATUS O YMCIE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M HUPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM



NPEACTABICHUI O JEHCTBUTEIBHOM 4YHUCJE. 3aBEpIICHHE OCBOEHUS YHCIOBOMU
JVMHUHA OTHECEHO K CpeHeMYy o01ieMy 00pa3oBaHUIo.

Copnep:kanue JByX aireOpanyecKux JIMHUN — « AITeOpanyecKue BhIPAKEHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y 0OYYAIOIIUXCS
MaTEeMaTUYEeCKOro armapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB U MPaKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuana TPYIIUPYETCS BOKPYT
palMOHANBHBIX BhIpaXEHUM. AJredpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTUKH Kak
A3bIKa JJI1 TOCTPOEHUS MATEMATHYECKUX MOJEIEH, ONMUCAaHUS IPOLIECCOB U
SBJIEHUN peanpHOro Mupa. B 3amaunm oOydeHus anreOpe BXOASAT TaKxke
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJIEHUE HaBbIKaMU
JNEeAYKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPUECTBY.

Conepxkanue GyHKIIMOHAIBHO-TpaUUEeCKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OMCAHUS M UCCIEA0BaHMs pa3HOOOPA3HBIX MPOIIECCOB U SIBJIEHUHN B MPUPOJIE
u oduectBe. M3yueHune marepuana crnocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOIb30BaTh PA3JINYHBIE BBIPA3UTENIbHBIE CPEACTBA A3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEACTABICHUN O POJIM MAaTEMAaTUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPBI.

CornacHo yueOHOMY IIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Yucna ¥ BBIUUCIEHUA», «Anredpanyeckue BbIPAXKCHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha usyuenue yueOHOTO Kypca «Anredpa» orBoautcs 306 yacoB: B 7 Kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hezenio).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE M JECSITHYHBIE, MEPEX0]] OT OJHON (HOpPMBI 3anucu
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3aluch, CpPaBHEHUE,
YOOPSAIOYMBAHUE  pAlMOHANBHBIX  4uced. ApudmMernyeckue JEHUCTBUS €
palMOHAJIBHBIMA YKCIIaMH. Pemenne 3axad U3 peaslbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTelieM: ONpEeJeNIeHHue, IMpeoOdpa3oBaHUe
BBIPQXEHUI HA OCHOBE OIpEIEIeHUs], 3aUCh 00X yucen. [IpouenTsl, 3anuce
IIPOLIEHTOB B BHUJE JIpoOU U JpoOM B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33Jla4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpuMeHeHnE TPU3HAKOB  JACIMMOCTH, pA3J0KEHHUE HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTHM, B TOM 4HClIe TpsiMasi ©W  oOparHas
IPONIOPLIHOHAIBHOCTH.

AsredOpanvecKue BbIPpAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomycTUMBIE
3Ha4YeHHUs rnepemeHHbIX. [IpeacraBieHne 3aBUCUMOCTH MEXY BEJIMYMHAMU B BUJIE
dbopmybl. Beraucienus no dopmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXEHHUS, NpaBWiIa MpeoOpa3oBaHUsl CyMM U
MPOU3BEEHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoONiCTBa CTENEHH C HATYPAJIBbHBIM IIOKA3aTEIIEM.

OpHowiensl U MHOTOWIEHBI. CteneHb MHOTOwIeHa. CloKeHue, BHIYUTAHHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMbl M KBaApaT pasHocTH. PopMmyna pa3HOCTH KBaapaToB. PaznoxeHue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpPeHb YpaBHEHHWs, MpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIO KOPHEH JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 337a4u. PeneHne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPABHEHUM.

JIuneitHoe ypaBHEHHE C IBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpEMEHHbIMHU. PelieHue cucrteMm ypaBHEHUH
CIIOCOOOM MOACTaHOBKHU. I[IpuMepbl pelieHusi TEKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHECHMM.



DOyHKIUU

Koopaunara Touku Ha npsiMou. YUncinoBsle IPOMEXYTKU. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucreMa koopauHaT, ocu Ox u Oy. AGciucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenue rpadukoB peanbHbiX 3aBucumocted. llonarue ¢ynkuuu. ['paduk
¢bynkun. CoiictBa pynkuwmii. Jluneitnas gpynkuus, e€ rpaduk. ['padux dynkimm
y = |x|. T'paduueckoe perieHue TMHEHHBIX YPaBHCHHN W CHCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucaa v BIYMCICHUA

KBagpatHbeiii kopeHb U3 uwucia. [loHsTHEe 00 HppalMOHAIBLHOM YHCIIE.
Jecatruunbie TpUOIMKEHUST UPPALIMOHATBHBIX uKcen. CBONCTBA apuMETHIECKUX
KBaJpaTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0OPa30BaHUIO YNCIOBBIX BhIpaKEeHUMN
Y BBIUHMCJIEHUSM. JIeCTBUTEIIBHBIE YUCTIA.

Crenens ¢ 1enbIM NIOKa3aTeneM U €€ cporicTBa. CTaHmapTHAs 3alKCh YUCA.

AnreOpanyeckre BhIpaXeHUSAJIreOpandeckne BbIpaKeHu sl

KBagparHeiii  TpEXWwieH, pa3jIOKEHHE KBAJpPaTHOIO TPEXWIEHA HA
MHOKHUTEH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoil JpoOu.
CnoxeHue, BBIYUTAHUE, YMHOXEHUE, JEJeHHE aireOpandeckux ApoOeH.
PannonaibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUeE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHMS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJapaTHOTO ypaBHEHHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-parMOHAIBHBIC YPABHEHHUS.

['paduyeckas uHTEpIIpeTalvsl YPAaBHEHUM C ABYMS MEPEMEHHBIMU M CHUCTEM
JVHEMHBIX YPAaBHEHUU C JABYMs IE€peMEHHBIMU. lIpuMepsl pelieHus cucreMm
HEJIMHEHHBIX YPABHEHUH C IByMs IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 anreOpanvdecKuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWMCTBA. HepaBeHCTBO ¢ OAHOM MEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON IEPEMEHHOM.

OyHKIMNPYHKIUH

[Tonsitue @ynkuuu. OOnacTh oOmpeAeNeHus W MHOMXECTBO 3HAYCHHM
byukiuu. CiocoOsl 3a1aHust GYyHKITUH.



I'paduk ynxkuuu. UYrenue cpoiictB ¢yHkuuu mo e€ rpaduky. [Ipumepst
rpaukoB QyHKUIUHN, OTPAKAIOIIUX PEAJIbHBIE ITPOLIECCHI.

@OyHKIMK, ONUCHIBAOIIKME MPSMYH0 U OOpaTHyX NPONOPLHOHATIbHBIE
3aBUCHMOCTH, UX rpadukn. Oyukmun y = x2, y = x3, y = \x, y=|x|. Tpaduueckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUMU.

9 KUIACC

Yuciaa v BBIYMCICHUA

ParnmonanpHplie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OCCKOHEUHBIC
JeCATUYHBIE ApoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIE YK CIIA
KaKk OECKOHEUHBbIE JAecATUYHbIE JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBHE
MEKy MHOKECTBOM JEUCTBUTEIBHBIX YACEN U KOOPAUHATHOM IIPAMOM.

CpaBHEHHME [JIEWCTBUTENIbHBIX YHCEN, AapU(PMETUYECKUe JEHUCTBUS C
JNEWCTBUTEIBbHBIMU YUCIAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOWIET0 MHPA, UIMTEIBHOCTh IPOLIECCOB B
OKpPY’KaroIeM MHUpE.

[TpubnmxE€HHOE 3HAUEHUE BEIMYMHBI, TOUYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [[puknaka u onieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHHS U HEPABEHCTBA

JInnenHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOASIIMXCS K TUHEUHBIM.

KBanparnoe ypaBHeHue. Penienue ypaBHEHHUH, CBOASIIMXCA K KBaJIpPaTHBIM.
bukBanparHoe ypaBHeHue. lIpumepsl pemieHus ypaBHEHUN TPETbEN U YETBEPTOU
CTEIICHEN Pa3JI0KEHNEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajay
aNredpandeckKuM METOJIOM.

VYpaBHeHHe ¢ ABYyMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem aByX
JIMHEMHBIX YPABHEHUH C IBYMs [IEPEMEHHBIMU. PellleHne CUcTeM IBYX YpaBHEHMU,
OJIHO W3 KOTOpPBIX JHUHEHHOe, a Jpyroe — BTOpoil creneHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3aj1a4u alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JIMHENHBIX HEPABEHCTB C OJHOM mIepeMeHHOU. PemieHue cucrem
JMHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

OyHKIMnPYyHKIUH

KBanpatnunas ¢yskuus, e€ rpadguk u cBoiictBa. [lapaGona, koopauHaThl
BEPILMHBI Tapaboibl, OCb CAMMETPUHU MapadoJIbL.



Tpaduxu Gynkumii: y =kx, y =kx +b, y =k/x, y =x3, y =Vx, y = [x| , m ux
CBOWCTBA.

YucnoBele  MociaeAoBaTEIbHOCTUYUHMCIOBBIE  MOCAEI0BATEIbBHOCTH M
nporpeccuu

[loHaTHE YMCIIOBOM TMOCIEAOBATEILHOCTU. 3alaHUE TI0CJIEIOBATEIIBHOCTH
pEKyppeHTHOH dhopMynoi U HOPMyYIION n-TO YICHA.

Apudmernueckas u TeoMeTpudeckas mporpeccur. PopMynbl n-TO UICHA
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX 71 UJICHOB.

N3o0pakeHne ujiaeHOB apr(METHUYECKOH M TeOMETPUUYECKOM IPOTrpecCHid
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUUAIBHBIN POCT.
CioHbIE NPOLICHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA NPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMMmbl y4eOHOro Kypca
«Anrebdpa» XapaKkTepU3yIOTC:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTHYECKOM IMIKOJBI, K MCIOJb30BAaHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTH4YEeCKMX OCHOBaX (PyHKUHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX TPUHIHUIIOB B AEATEIBHOCTH YYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHWU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABIECHHOCTH, OCO3HAHUEM BaXHOCTH MaTEMATHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodecCHOHaIbHOM
JESTEIIbBHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U
OCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXICHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS Y€JIOBEKa, MPUPOABI U
oOmiecTBa, MOHUMAHHMEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH I Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOH KakK CPEACTBOM
IIO3HAHMWA MHpPA, OBJIAJICHUEM IIPOCTEUIIMMH HABBIKAMHU HCCIIEI0BATEIbCKON
NEeSATEIbHOCTH;



6) ¢usuueckoe Bocnutanue, GopMHpPOBaHHE KYJbTYPblI 310POBbS U
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTUYECKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbsI, BEACHUS  3J0pOBOro  oOpa3a KU3HHM  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIeKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa IPYyroro 4eJ0oBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTAaIMel Ha NMPUMEHEHUE MaTeMaTHYCCKUX 3HAHWM JJIs penieHus 3a71ad
B 00JIaCTH COXPAHHOCTH OKPYXKaloIIeH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX TMOCIEACTBUM MJII OKpPYXaoIIeH Cpeabl, OCO3HAHHEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U IyTEeH UX pelICHHUS;

8) ajanTranusa K U3MEHAIIMMCS YCJOBHAM COLMAJIbHON U NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBLIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JEATECIbHOCTh, B TOM UHCIIC
YMEHHUE YUYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM JESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIUH U3 OIbITA IPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IUIAHUPOBAThH CBOE PAa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble 1ornueckue aAeicTBUA:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MaTEMaTHICCKUX
O0BEKTOB, TOHATUH, OTHOIIEHWH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTpEJICNICHUs]  TMOHSATWUW, YCTAHABIMBATh CYIIECTBCHHBIA  MPHU3HAK
Kiaccu(uKanyu, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (QOPMYIUPOBATH U  TPEeOOPa30OBBIBATH  CYXKICHUS:
yTBEpJUTEIbHbIE W OTpUIIATeIbHBIC, CAMHUYHBIC, YacTHbIE W 0OIIue,
YCIIOBHBIC;



BBISIBIISITH ~ MAaT€MAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX,
npemjiaraTb ~ KpUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUHH;

JeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, JNEIYKTHUBHBIX HU
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHH 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPKIECHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOJAUTH CAMOCTOSTENILHO HECIOKHBIE JT0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToB, BBICTpaUBaTh APrYMEHTAIIMIO, IPUBOIUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh C€roco0 penieHus yuyeOHOMl 3ajaud (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOAAIUMNA C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA:

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHUA,
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOIIME MPOTUBOpEUnE, MpodiIemMy,
CaMOCTOATENIbHO YCTaHaBIMBAaTh HCKOMOE U JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHE;

IPOBOAUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
HKCIIEPUMEHT,  HEOOJIBIIOE  HKCCIAEAOBAHME MO  YCTAHOBIICHHIO
OCOOCHHOCTEM MAaTEMaTUUECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOiI;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
IPOBEAEHHOTO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTaTOB, BEIBOJIOB U 0000IICHMIA;

POTHO3UPOBATh BO3MOXKHOE Ppa3BHTHE TPOIECCca, a TAKXKE BBIIBUTATH
IPEIOJIOKEHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c undopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W W30BITOYHOCTh WH(OpPMAIMM, JTaHHBIX,
HEOOXOUMBIX JIJISl peIIeHU 3a1a4H;

BBIOWpaTh, AHAIM3UPOBATh, CUCTEMATH3UPOBATH M HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOMpATh GopMy TpeACTaBiIeHUS HWHPOpMAIMM H WLIIOCTPUPOBATH
peliaemMble 3aJayd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OLICHWBATh HAAEKHOCTh WH(GOPMALMU TO KPUTEPUSAM, MPEIOKEHHBIM
YUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:



BOCIPUHUMATh H  (OPMYIHUPOBATh CYXKICHUS B COOTBETCTBHUH C
YCIIOBHUSIMHU U LEJISIMU OOLIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, JaBaTh MOSCHEHHS I10
XOJy pelleHus 3a7jaui, KOMMEHTHUPOBATh IOJTY4YEHHbIN pe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHUAMH JPYTHUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIrpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
IPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4y IPE3ECHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HCIOJb30BaTh  IpPEUMyIEeCTBA  KOMaHIHOM U
UHAMBUIYAJIbHON paboThl NpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3ajady;

IPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM pabOThl, pachpenesiTb BUIbI padoT, JAOroBapuUBaThCA,
o0Cy>KIaTh IPOLECC U Pe3ysIbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TpyHmoBbIX (opmax pabotsl (0OcyxaeHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIpYyTU€), BBINOJHATH CBOKO YacTb
paboThl U KOOPAMHUPOBATH CBOU JEHCTBUS C APYTUMU WIEHAMU KOMaH/IbI,
OLICHMBaTh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOATEJIBHO COCTAaBJAThH IUIAH, AJITOPUTM PELIECHUs 3aJa4yd (MU €ro
4acTh), BBIOMpATh CIOCOO pPEMICHUS C y4ETOM HUMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTHUPOBATH
BAapUAHTHI pEeUICHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh CIOCOOAMU  CaMOMPOBEPKH, CAMOKOHTPOJIA TMpolecca |
pe3yabpTara peuieHrusl MaTeEMaTUUECKOH 3a/1auu;

NpEeABUJICTh TPYIHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTh MpPHU pPEIICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENIHCTB, HAMICHHBIX ONTUOOK, BBISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa AEATEIbHOCTU MOCTABICHHOW LIENU
U YCJIIOBHSIM, OOBSICHSTh MPUYUHBI JOCTIKECHUS WIM HEJOCTIKCHUS T1ETTH,
HAXOJUTh OIMUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJNYYHUT CIEAYIOIINE
MpPEeIMETHbBIC PE3YJIbTATHI:

Yucjia 1 BLIYMCTIEHUS

BrITIONTHSTH, cOYeTas YCTHBIE M MHChbMEHHBIE MPUEMBI, apu(DMETHUCCKHEC
JEUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YHUCIOBBIX BBIPAKEHUM, MPUMEHSTH pPa3HOOOpa3HbIE
CIIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYEHHUI JTPOOHBIX BBIPAKEHUM, COIEPKAIIUX
OOBIKHOBEHHBIE U JECATUYHbBIC JPOOHU.

[lepexoguTh OT 0AHOM (HOPMBI 3aMHCH YUCEN K JAPYyroil (mpeoOpa3oBHIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOUYMBATH PAllMOHAIILHBIC YUCIIA.

OKpyIJIsTh Ynca.

BBINOMHATS TPUKHUAKY U OLIEHKY PE3yJIbTaTa BHIUMCICHUH, OIIEHKY 3HAYCHUM
YHUCJIOBBIX BbIpaKEHUI. BBIMOTHATH AEUCTBUS CO CTENEHAMH C HATypalbHBIMU
MOKa3aTeJISIMH.

[IpuMeHsAT,  NpU3HAKK ~ JACIUMOCTH,  pPa3jio)KEHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YUCET.

PemaTte mpakTUKO-OPUEHTUPOBAHHBIC 337a4M, CBS3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPOTOPIMOHAIBHOCTIO BEJIMYWH, NPOIEHTAMU, HWHTEPIPETUPOBATH
pe3yNbTaThl PEIIeHUs 3a7a4 ¢ YYETOM OTPAaHWYCHUH, CBSI3aHHBIX CO CBONMCTBAMHU
paccMaTpuBaEMbIX OOBEKTOB.

AsredOpanvyecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpandeckyro TEPMUHOJIOTHIO M CUMBOJIHMKY, TPUMEHSTh
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

HaxonuTh 3HaueHUS OYKBEHHBIX BBIPAKCHHHA TPH 3aJaHHBIX 3HAYCHHUIX
MepEMEHHBIX.

Breimonuate  mpeoOpa3oBaHus — IIEJIOTO  BBIpAXEHUS B MHOTOWICH
MIPUBECHUEM TTOJIOOHBIX CJIAraéMbIX, PACKPBITHEM CKOOOK.

BhITIONHAT, YyMHOKEHHE OJIHOWICHA HA MHOTOWICH M MHOTOWICHAa Ha
MHOTOYJICH, TPUMEHSTH (hOPMYJIBbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C MOMOIIBIO
BBHIHECEHUSI 3a CKOOKM OOIEro MHOXWTENS, TPYNIHPOBKH CIAracMbIX,
npuMeHeHusT HOPMYJT COKPAIIEHHOTO YMHOKCHHUS.

[TpumensaTs nmpeoOpa3oBaHusl MHOTOWICHOB [IJISl PEIICHUS PAa3IMYHbBIX 337a9
U3 MaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOM MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMU IOKA3aTEJSIMU IS
npeoOpa30BaHUs BHIPAKCHUH.



YpaBHeHMs U HEPABEHCTBA

Pemate yMHEWHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NMPUMEHSSA ITPaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIIBHOMY eMy. IIpoBepsATs, sBisIeTCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyecKkre METOIbI IPU PEIICHUN JTUHEWHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepbl Map YHUCEN, SABISIONIMXCS PEIIEHHEM JMUHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMsI TNEPEMEHHBIMH, MOJIb3YSACh TIpauKOM, MPUBOJIUTH INPUMEPHI PEIICHUS
YPaBHEHMUSL.

Pematp cuctembl 1ByX JIMHEHHBIX YPaBHEHUH C IByMs IEPEMEHHBIMU, B TOM
quciie rpadu4ecKy.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHMM II0 YCIOBHUIO 33Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTaT.

DOyHKIUU

N300paxaTh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIIHNE 3a/1laHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, MHTEPBAJIbI, 3aIMCHIBATh YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAMHATAM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C MOMOUIbIO (PYHKIMA W3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMsl, 00BEM PabOTHI.

Haxonute 3HaueHne PyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpadudeckuii cmocod MpeAcTaBICHUs] W aHanu3a WH(opmaiuu,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMALINIO U3 TPaPUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi TOJYYUT CIICIYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BIYMCICHUSA

Hcrnonb30BaTh HadaJIbHbIE MPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
YuCel JUIsl CPABHEHUSI, OKPYTJICHUSI M BBIYMCICHUH, U300paxaThb IeHCTBUTEIIbHbBIE
Yycila TOYKaMU Ha KOOPAUHATHOUN IIPSMOMN.

[TpumensaTh mOHATHE apU(METHUYECKOTO KBaIPATHOTO KOPHs, HaXOAWUTH
KBaJIpaTHbIE KOPHHU, HCIOJB3YysA MPH HEOOXOIUMOCTH KaJbKYJSITOP, BBIIOJIHSATH
npeoOpa3oBaHusl BBIPAKEHUN, CONEPXKALIUX KBAJpaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEM.



Hcmonp30BaTh 3amucy OOJIBIINX M MAJIBIX YUCENT C TTOMOIIBIO JIECATUYHBIX
npoOeit u creneneit yucna 10.

AJiredpanyeckue BbIpaKeHHs

[IpuMeHsATh TOHSATHE CTENEeHU C MEeJbIM IOKa3aTelieM, BbBIOIHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIONTHITE TOXIECTBEHHBIE MPE0oOpa30BaHUs PANMOHATLHBIX BBIPAKCHUIN
Ha OCHOBE MPaBWJI ACHUCTBUHN HaJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumensTh npeodpa3oBaHus BEIPAXKEHUM JIs1 pEeUICHUST Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHNS 1 HEPABEHCTBA

Pemate nuHEWHBIC, KBaJpaTHBIC YpaBHEHUS W palMOHAIBHBIC ypaBHCHUS,
CBOJISIIIIMECS] K HUM, CUCTEMbI IBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBouTh MpocCTeiIve UCCAEOBaHUSI YPABHEHUN M CUCTEM ypaBHEHHM, B
TOM YHCJI€ C TPUMEHEHUEM T'padUUECKUX MPEeACTaBICHUM (yCTaHABIUBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexomuTh OT cioBecHON (GOPMYIMPOBKH 3aauu K €€ anrebpandeckoin
MOJIEIA C TIOMOIIBIO COCTaBJICHHS YpPAaBHEHUS WM CHUCTEMbl YpaBHEHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4H MOJIyYEHHBIN pe3yybTar.

[IpuMeHATh CBOWCTBA YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJIHOW NEPEMEHHOM U UX CUCTEMBI, JaBaTh
rpauyuecKy0 WUIIOCTPALUI0 MHOXKECTBA pEIIEHWH HEpPaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DOyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TIOHITHS M S3BIK (TEPMHUHBI,
CUMBOJIMYECKUE OO0O03HAYCHWsI), OMPEACNITh 3HAUYCHHE (YHKIUU TIO0 3HAYCHUIO
apryMeHTa, ONpeAeATh CBOMCTBA (PYHKITNH 10 €€ TpaduKy.

Crpoutsb rpaduku dJeMEeHTapHbIX QYHKUIUN BUJIA:

y = k/ix, y = x2, y = x3,y = |x|, y = VX, omucsiBath cBOiicTBA UHCIOBOI
byHkmu 1o e€ rpaduky.

K xoniy oOyuenus B 9 kiacce oOOyYarONIMICS TOJYYHT CICTYIOIIHE
MIPEIMETHBIC PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBAaTh U YIIOPSIIOYMBATH PAIIMOHAJIBHBIE U UPPAIMOHAJIbHBIE YHCIIA.

BoInonHATh  apupMeTHYecCKue JEeUCTBUS € palUMOHAIBHBIMU YHCIAMH,
couetas YCTHbIE W TIMCbMEHHBIE TPUEMBI, BBINOJHATH BBIYUCICHUS C
UPpAMOHATHHBIMH YHCIIAMHU.



Haxonute 3HaueHHWsT CTENEHEM C LEJNbIMU I[IOKa3aTeIs MU W KOPHEW,
BBIYHCIISITh 3HAYCHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh  TEUCTBUTEIBHBIC YHWCIA, BBINOJHATh MNPUKUAKY pPE3yibTaTa
BBIYUCJIEHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHBIC YPABHEHUS, YPABHEHUS, CBOJIAIIMECA K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI NEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

PemaTte TeKCTOBBIE 3aayMl aiareOpauvyeckuM CIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHMUS WA CUCTEMBI JIBYX YPABHEHHU C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIECTOBAHNUS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBlIeHUH (YCTaHABIMBATh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPABHEHUW DPELICHHMS, €CIM UMEET, TO CKOJIBKO, U
npouee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBAJPAaTHbIC HEPABEHCTBA, HU300paKaTh
pEIICHUE HEPABECHCTB HA YUCIOBOW MPSIMOMW, 3aMMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, HU300pa)»kaTh pEIICHHE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMCHIBATH PEIIEHUE C TOMOIIBIO0 CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIMYHBIX 3a4a4.

DOyHKUIMHA

Pacrio3naBath (GyHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUYECKH

pacnoJioKeHNe Ha KOOPJIAMHATHON TUIOCKOCTU TpapukoB GyHKUMN BUJA: y = kX, ¥
—kx+b y=kix, y=ax2 +bx+c¢, y=x3, y=1x, y= |x|, B 3aBUCHMOCTH OT
3HaYEHUN KOA(DPUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth U M300paXaTh CXEMaTHYECKU IpapUKU KBAIPATUUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIHH 10 UX rpaduKam.

Pacno3naBaTh KkBajgpaTHuHyto QYHKIHUIO 10 (HopMylie, MPUBOIUTE TPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTrPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO MPOTPECCHH MpH
Pa3HBIX CIOCO0aX 3a/IaHMUS.

BbINONMHATE  BBIUMCIACHHS C UCHOJIB30BaHUEM (OpPMYyN N-ro 4jieHa
apu(pMeTnYeCKo U reOMETPUUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N UJIEHOB.

N300paxaTh YIEHbl IOCIEIOBATEIbHOCTY TOYKAMHU Ha KOOPAWHATHOU
IJIOCKOCTH.



Pemate 3agaun, CBA3aHHBIE C YMCIOBBIMH ITOCJIEIOBATEIBHOCTIMHU, B TOM
YHUCJIE 33/1a4U U3 PEATbHOM >KM3HU (C MCIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne /o P Konrpoabnbie IIpakruueckue (mudpp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
| Yucia u BeIYKCIICHU. PalinoHalibHbIS 75 1 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 1
2 AJITCOPAHHECKHE BHIPAXKCHIA / https:/m.eds00.ru/7f415b90
bu6mmoreka [IOK
3 ¥ paBHeHHS  HEpaBeHCTBa 20 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopawunarst u rpadukn. Gynkimn 24 https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Tosropenne n 0bobmennue 6 I https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 ITPOITPAMME 102 4 0




8 KUIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Kourposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
1 Yucna u Beluncnenus. KBaapatabie KOpHU 15 https://m.edsoo.ru/7f417af8
) Uucna u Berunciaenus. CTEeHsb ¢ 1ebIM 7 bu6mmoreka [IOK
IIOKAa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 | bubnuorexa [IOK
KBagparssiii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BhIpaXKeHHU . 15 | bubnuoreka [IOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 | bubnuorexa [JOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CHUCTEMBI 13 bubnnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f417at8
bu6mmoreka [JOK
.H 12 1
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa hitps-//m.cdsoo.ru/7f417af8
bubmuorexa [JOK
8 o .0 5
YHKIHH. LICHOBHBIC MOHATHA https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 o 4 9
YHKUHH. THCAOBEIE GyHKUHH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 I1 606 6 1
OBTOPCHHE 1 ODODILEHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 0




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HanmenoBaHue pa3jiesioB U TeM uu(ppoBbIe
Ne n/m P Konrpoabnbsie IIpakrnyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| Yucna v BerunciieHus. JleiicTBUTEIbHBIC 9 bubnnorexa [IOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 | bubnnorexa [JOK
OJIHOM IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 | bubmmorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bu6mmoteka IIOK
. 1
4 YpaBHeHus U HepaBeHCTBa. HepaBeHcTsa 16 https://m.edsoo.ru/7f419d08
bu6mmoreka IIOK
1 1
> Pynkin 6 https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
1 1
6 YucnoBble IOCIEN0BATENBHOCTH 5 hitps://m.cdsoo.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS 13 | bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne ara ugposBbie
/i Tema ypoxa Beero KonTpoabubie IIpakTuuyeckue deSyquHH :)Iﬁlil;l;OBaTeﬂbele
padoThI padoThI pecypes:
1 [TonsiTHE palMOHAIIBEHOIO YUCIa 1
) Apudmernueckue TeUCTBUS C 1
palMoOHATBHBIMH YHCTIAMU
3 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIAMU
4 Apudmernueckue IeiCTBUS C |
panMoOHATBHBIMH YHCTIAMU
5 ApudmeTrnueckue IeiCTBUS C 1
panMoOHATBHBIMH YHCTIAMU
6 ApudmeTndeckue IeiCTBUS C 1
paloHaIbHBIMU YHCIAMU
7 CpaBHeHMe, ynops10uMBaHue 1
paIrMoOHATBHBIX YHCEIT
g CpaBHeHue, ynops/10u1MBaHue ]
paIrMoOHATBHBIX YHCEIT
9 CpaBHeHue, ynops10uMBaHue ]
paIMOHATBHBIX YHCE
10 Crenenp ¢ HATYpATbHBIM | bubnmoreka [JOK
IIOKa3aTeyieM https://m.edsoo.ru/7f4211de
1 Crenenb ¢ HaTypaJIbHBIM 1 bubnmoreka [JOK

IIOKa3aTcjIeM

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




12 CreneHb ¢ HaTypaJbHBIM bubnnoreka [HOK
rokKasarejieM https://m.edsoo.ru/7f42154e
13 Crenensb ¢ HATYpAJIbHBIM bubmmoreka [JOK
IoKasaTreyieM https://m.edsoo.ru/7f4218be
14 CreneHnsb ¢ HaTypaIbHBIM
MoKa3aTejiemM
15 Pemennie oCHOBHBIX 3a/1a4 Ha JpooOH,
MIPOLICHTHI U3 PeaTbHOU NMPAKTHKU
16 Pemennie oCHOBHBIX 3a/1a4 Ha JpooH,
MPOLIEHTHI U3 pPealbHOM MPAKTUKU
17 Pemenrie 0oCHOBHBIX 3a/1a4 HA JpoOH,
MIPOLICHTHI U3 pPeaTbHOU MPAKTHKU
13 Pemenrie oCHOBHBIX 3a/1a4 Ha JpooOH,
MPOLIEHTHI U3 pPeaTbHOM MPAKTUKU
19 [Ipu3Haku AenUMOCTH, Pa3I0KEHUS
Ha MHOXUTEJH HATYPAJIbHBIX YHCEI
20 [Tpu3Haku AeMMMOCTH, PA3I0KEHUS
Ha MHOXHUTEJIM HATYPAIbHBIX YHCEIT
71 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIUOHATEHOCTH
” Peanburie 3aBucumoctu. [Ipsimas u
oOpaTHas MPOMOPIHUOHATEHOCTH
” Peanburie 3aBucumoctu. [Ipsimas u
oOpaTHast IPOMOPIIMOHATBHOCTH
24 Peanbnbie 3aBucumoctu. [lpsimas u
oOparHast MPOMOPIUOHATEHOCTH
)5 KontponbHas padoTa mo teme

"PannoHanbpHbIe ynciia'




bu6mmoreka [IOK

26 BykBeHHBIE BBIpaXKEHUS
K P https://m.edsoo.ru/7f41feec
27 Dopmyibl
28 DopmyJibl
79 [Tepemennsbie. JlonycTrmbie 3HAYCHUS
MIePEMEHHBIX
[Ipeobpa3oBanre OYKBEHHBIX
. bubmuorexa [JOK
30 BBIPQKEHUI, paCKPBITUE CKOOOK U
https://m.edsoo.ru/7f41fafa
MIPUBEICHNE TTOJO0HBIX ClaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
. bubnuorexa [JOK
31 BBIPQKEHUI, pACKPBITUE CKOOOK U
https://m.edsoo.ru/7f41£fd70
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[TpeobpazoBanme OyKBEHHBIX
32 BBIPAXEHUI, pacKpbITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[TpeobpazoBanme OyKBEHHBIX
33 BBIPAXEHUI, pacKpbITHE CKOOOK U
MIpUBEIEHNE TTOJO0HBIX ClaraeMbIX
34 CBoiicTBa CTENEHU C HATYpaJIbHbIM bubnmoreka [JOK
IoKas3arejieM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENIEHU C HATYPAIBHBIM bubnnoreka [JOK
IoKasareyieM https://m.edsoo.ru/7f42154e
36 CBOIiCTBa CTETICHU C HATYPAIHHBIM bubnmoreka [JOK
IIOKa3aTeyieM https://m.edsoo.ru/7f4218be
bubmuoreka [JOK
37 MHoroune
HOTOTICHR! https://m.edsoo.ru/7f42276e
38 MHorouneHsl bubmmorexa [TOK

https://m.edsoo.ru/7f422930




CJ'IO)KGHI/IC, BBIYUTAHUEC, YMHOXKCHHUC

bu6mmoreka [IOK

39 MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 Ciio)eHue, BBIYMTaHUE, YMHOKEHUE bubmuorexa [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTAHUE, YMHOXKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f423182
43 @opMyIibl COKpAIEHHOTO bubnuorexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f42432a
44 @opMyIIbI COKpALIEHHOTO bubnuoreka [IOK
YMHOXKEHUA https://m.edsoo.ru/7f42464a
45 DopMyIbl COKPALEHHOTO bubnuoreka [IOK
YMHOXECHHUS https://m.edsoo.ru/7f424c12
46 @opMyIbl COKpaALIEHHOTO bubnnoreka [JOK
YMHOXECHHUS https://m.edsoo.ru/7f424fd2
47 DopMyJIbl COKPALLIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f4251d0
43 Pa3znosxeHre MHOTOUYJIEHOB Ha bubnmoreka [JOK
MHOXHUTEIIN https://m.edsoo.ru/7f423312
49 Paznoxxenre MHOrO4JICHOB Ha bu6mmorexa [IOK
MHOXHUTEIIN https://m.edsoo.ru/7f4237fe
50 PaznoxeHre MHOTOYICHOB Ha bubmuoreka [JOK
MHOXHUTEIIN https://m.edsoo.ru/7f4239de
51 PaznosxeHre MHOTOUYJIEHOB Ha
MHOXUTEIN
5 KontponbHas padoTa mo teme

"AnreOpanyeckue BbIpaxeHus"




VYpaBHeHue, npaBuia

53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUIILHOCTh YPaBHEHUM
JIuHeitHOe ypaBHEHUE C OJJHOM
54 MEPEMEHHOM, PEeIICHUE JTUHEUHBIX
YpaBHEHUU
JInHeitHoe ypaBHEHHE C OJJTHOM
. . bubnuorexa [JOK
55 MIEPEMEHHOM, pellIeHNnEe TUHEHHBIX
. https://m.edsoo.ru/7f420482
ypaBHEHUH
JInHeitHoe ypaBHEHHE C OJJTHOM
56 IIEPEMEHHOM, pelleHre JMHEWHBIX
YpaBHEHUU
57 Pemenue 3a1a4 ¢ TOMOIIBIO bu6mmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f42064e
53 Pemenue 3agay ¢ moMmoIso bu6mmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f420806
59 Pemenue 3agaq ¢ momompio bu6mmoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f4209a0
60 Pemenne 3aga4 ¢ moMoOIIbIO bu6mmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f420e6e
61 JInHeliHOe ypaBHEHUE C IBYMs bubnnoreka [JOK
MEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427¢32
2 JIuHeitHOE ypaBHEHUE C IBYMSI bubnuorexa [JOK
MEpEMEHHBIMU U €T0 Tpadux https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JTUHEHHBIX YpaBHEHHUN bubmuoreka [IOK
C IByMs IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JTUHEHHBIX YpaBHEHHUM

C ABYMs IICPCMCHHBIMU




CucreMa IByX JIMHEHHBIX YPaBHEHHI

65 C IByMs IEPEMEHHBIMU
66 CucreMa IByX JIMHEHHBIX YPaBHEHHI
C IByMs IIEPEMEHHBIMH
67 Pemenue cucrem ypaBHEHHI bubmmorexa [IOK
https://m.edsoo.ru/7f4284de
68 Pewrenue cucreM ypaBHeHU bubmmorexa LOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUN bubmmorexa [TOK
https://m.edsoo.ru/7f4287d6
70 Pewrenue cucreM ypaBHeHU
71 Pemenne cucreM ypaBHeHU
7 KonrtponbHas pabora no Teme bubnuoreka [IOK
"JIuHeliHble ypaBHEHMS" https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha npsiMoi bubnuorexa LIOK
https://m.edsoo.ru/7f41de76
bubnuoreka [IOK
74 HHCII0BEIE POMERYTKH https://m.edsogru/7f41dff2
75 UucoBble TPOMEKYTKH
76 Paccrosinre Mexay AByMsl TOUKaMH
KOOPJIMHATHOW MPSIMOI
77 PaccrosiHne Mexny AByMs TOUKaMH
KOOPJIMHATHOW MPSIMOI
73 [IpssMoyronbHas cucTeMa KOOPAUHAT bubnnoreka [JOK
Ha IIJI0CKOCTHU https://m.edsoo.ru/7f41el6e
79 [IpssMoyronbHas cucteMa KOOpIUHAT bubnmoreka [JOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3aJaHHBIX bubnmoreka [JOK




dbopmynamu

[Tpumeps! rpaduKoB, 3a1aHHBIX

https://m.edsoo.ru/7f41e8a8
bubmuoreka [JOK

81
dhopmynamu https://m.edsoo.ru/7f41ed80
20 [Tpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu
23 Urenue rpadKoOB peaibHBIX bubnunoreka [HOK
3aBUCUMOCTEH https://m.edsoo.ru/7f41ea24
24 Urenue rpa)ukoB peabHBIX
3aBUCUMOCTEHN
35 Tomstrue dyHKIIN bubnnorexa [HOK
https://m.edsoo.ru/7f41ef06
86 I'padux pyHKIIIHN
. . bubmuorexa [JOK
87 C
BOHCTBA (yHKIMi https://m.edsoo.ru/7f41f078
88 CaoiicTBa QyHKIMIA bubmmorexa [TOK
https://m.edsoo.ru/7f41f1fe
89 Jluneitnas pyHkuus bubmorexa HOK
https://m.edsoo.ru/7f427282
bu6mmorexa [IOK
90 Jluneit
MHelinas GyHKiA https://m.edsoo.ru/7f427412
o1 [Toctpoenue rpaduka TuHEHON bubnnoreka [JOK
byHKIIIT https://m.edsoo.ru/7f426d1e
9 [Toctpoenue rpaduka TuHETHON
byHKIIIT
93 I'padux pynkuum y =[x|
94 I'paduk pynkumu y =[x|
95 Tpadik dynkm y =|x| bubnmoreka [JOK

https://m.edsoo.ru/7f41£50a




96 Hroroas koHTpoOabHAs paboTa / 1 bubnnoreka [HOK
Bcepoccuiickas mpoBepouHas paboTa https://m.edsoo.ru/7f429¢c6¢
[ToBTOpEHNE OCHOBHBIX MOHSATUN U

97 METOIOB Kypca 7 Kjacca, 00001eHne 1
3HaHUHU
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

98 METOJIOB Kypca 7 Kiiacca, 00001enne 1 Brommozexa [IOK

. P ’ https://m.edsoo.ru/7f429{32
3HAHUN
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
99 METOJIOB Kypca 7 Kiiacca, 00001enne 1 Bubmiorexa IJOK
Hv P ’ H https://m.edsoo.ru/7f42a0e0
3HAHWUI
[ToBTOpPEHNE OCHOBHBIX MOHSITHH H

100 METO/IOB Kypca 7 Kjacca, 00001IeHne 1
3HaHUHU
[ToBTOpEHNE OCHOBHBIX MOHSATUH U

101 METOIOB Kypca 7 Kiiacca, 0000IeHne 1 bubmmorexa LIOK

Hv P ’ H https://m.edsoo.ru/7f42a27a
3HAHUN
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
102 METOIOB Kypca 7 Kiracca, 0000IeHne 1 bubmaorexa [IOK
HOB K3P >, ODORI hitps://m.edsoo.ru/7f42a900
3HAHUN
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




8 KUIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabnusie IIpakruuyeckue A dp
n/n Bcero u3ydyeHusi odpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
1 KBagparHblii KOpeHb U3 YnCIa 1 bubmmorexa LOK
P P https://m.edsoo.ru/7f42d452
bubnnorexa [HOK
2 [TonsiTHe 00 MppaIMOHAILHOM YHCIIC 1 1
https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbIe TPUOTUKECHUS |
HUPPALMOHATIBHBIX YNCET
4 JlecsTHaHbIC TPUOTHKCHUS |
HPPAIMOHATIEHBIX YHCET
5 JleficTBUTENIbHBIEC YUCIIA 1
CpaBHeHHE IEWCTBUTEIBHBIX YHCEI 1
CpaBHEHME IEWCTBUTENIBHBIX YHCEI 1
3 Apudmernueckuit KBaapaTHbIHN |
KOpEHb
9 YpaBHeHue BUaa X* = a 1
10 CoiicTBa apumeTnyecKux | bubnuotexa [JOK
KBaJPaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
1 CgoiicTBa apuPpMETHIECKUX 1 bubnuorexa [JOK
KBaJPATHBIX KOPHEN https://m.edsoo.ru/7f42d862
[IpeobpazoBaHme YUCTOBBIX
12 BBIPAXKECHMI, COAEPIKALUX 1 bubmmorexa LIOK
P > CORCPATL https://m.edsoo.ru/7f42dd26
KBaJpaTHbIE KOPHU
13 [Tpeobpa3oBaHue YHCTOBBIX 1 bubnmoreka [JOK




BBIPKCHHH, COIEPIKALTUX
KBaJpaTHbIC KOPHU

[Ipeo6pa3oBanue YHCIOBBIX

https://m.edsoo.ru/7f42ded4

14 BBIPAYKEHMI, COJIepIKAIUX bubmmorexa LIOK
https://m.edsoo.ru/7f42e0be
KBaJpaTHbIE KOPHU
[Tpeobpa3oBaHUe YHCTOBBIX
15 BBIPAKECHUH, COAEPIKALLUX bubnmorexa LIOK
https://m.edsoo.ru/7f42e262
KBaJpaTHbIE KOPHU
16 CreneHs ¢ LIeTIbIM [T0OKa3aTENEM bubmmorexa LOK
https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluch 4Yucia.
Pa3mepnl 00bEKTOB OKPYIKAIOIIETO
17 Mupa (OT 37I€MEHTApHBIX YaCTHUI] J10 bubnnoreka [JOK
KOCMHUYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUIUTENIBHOCTD MTPOLIECCOB B
OKpPY’KarollleM MHUpE
18 CBoOIiCTBa CTETICHH C IIEJIBIM bubnuotexa [JOK
IoKasaTeyieM https://m.edsoo.ru/7f435648
19 CBolicTBa CTEIIEHH C IIEJIBIM bubmuorexa [JOK
oKa3arejeM https://m.edsoo.ru/7f435648
20 CBoiicTBa CTENEHH C LIEJIBIM bubnuorexa [JOK
oKa3arejiaeM https://m.edsoo.ru/7f435648
21 CBolicTBa CTENEHHU C IIEJIBIM bubnnorexka [JOK
IOKa3aTeyieM https://m.edsoo.ru/7f43599a
” CBoOIiCTBA CTETICHH C IICJIBIM bubnmoreka [JOK
IoKas3arejieM https://m.edsoo.ru/7f435ed6
23 KBanpatsblil TpéxuneH
24 KBanpaTHblii TpEXUIIeH




25 Paznoxxenue kBapaTHOTO bubnnoreka [HOK
TPEXUIIEHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 Pasnoxenune kBagpaTHOro bubmmoreka [JOK
TpEXWICHA HA MHOXUATEIN https://m.edsoo.ru/7f42fd38
KonrponsHas pabora mo remam
27 "KBanparusle kopHu. CTeneHu. bubmmorexa [IOK
. https://m.edsoo.ru/7f42ec80
KBanpatusiii Tpexunen"
28 Anrebpaunyeckas 1po0b bubmorexa [JOK
https://m.edsoo.ru/7f430382
JlonycTuMeble 3Ha4eHUS
29 MePEMEHHBIX, BXO/ISIINX B
anredpanvecKe BbIPaKEHUs
JlonmycTuMBble 3HaYEHUs
30 MePEMEHHBIX, BXO/ISIINX B
anredpanvecKe BbIPaKEeHUs
31 OCHOBHOE CBOMCTBO bu6mmoreka [IOK
anreOpandeckoi 1podu https://m.edsoo.ru/7f4308e6
. bubnuotexa [JOK
32 Coxpauerne apobeit https://m.edsoo.ru/7f430a8a
. bubnmoreka [JOK
33 Coxpamerne apobeii https://m.edsoo.ru/7f430f44
. bubnmoreka [JOK
34 Coxpamerne apobeii https://m.edsoo.ru/7f430f44
35 CnoxxeHue, BBIYUTAHUE, YMHOKEHUE bubmuoreka [JOK
U JIeJIeHne anredpandeckux apooei https://m.edsoo.ru/7f43128¢c
36 CioxeHue, BBIYUTaHUE, YMHOKEHUE bu6mmoreka [IOK
U JIeJIeHne anredpandeckux apooei https://m.edsoo.ru/7f4315c0
37 CioxeHue, BBIYMTaHUE, YMHOKEHUE bu6mmoreka [IOK




1 JICJICHHE alreOpandecKux Apooeit

CJ'IO)KGHI/IC, BBIYUTAHUC, YMHOXKCHHUC

https://m.edsoo.ru/7f4318c2
bubmuoreka [JOK

38
U JICJICHHE alreOpandecKux Apooei https://m.edsoo.ru/7f431a20
[IpeoOpa3oBaHue BEIPAKECHHIA,
39 cop e >II<)a X aired Enqecxne bubmorexa LOK
Alepratl p https://m.edsoo.ru/7f43259c¢
napobu
[IpeoOpazoBaHue BBIpAXKEHUH,
40 coZepIKaINX alareopandecKue bubmorexa LIOK
Jlepal P https://m.edsoo.ru/7f432736
npobu
[IpeoOpaszoBaHue BhIpaKEHUH,
41 COJIeprKaIlUX alreopandecKue bubmmnorera [TOK
Jeprat p https://m.edsoo.ru/7f432736
npodu
42 KonTponbhas pabota no teme bubnnoreka [JOK
"Anrebpanueckas 1poos" https://m.edsoo.ru/7f431d36
bu6mmorexa [IOK
43 K
BAIPATHOE ypaBHEHHE https://m.edsoo.ru/7f42ecla
44 HenonHoe kxBaapaTHOe ypaBHEHHE bubmorexa HOK
AP yp https://m.edsoo.ru/7f42ecla
45 HemnonHoe xBagpaTHOE ypaBHECHUE bubmmorera [TOK
AP yp https://m.edsoo.ru/7f42eela
46 ®opMyita KOpHEH KBagPaTHOIO bubnnoreka [JOK
YpaBHEHHUS https://m.edsoo.ru/7f42f158
47 dopmyra KopHel KBaJpaTHOTO bubmuorexa [IOK
ypaBHEHUSA https://m.edsoo.ru/7f42f3f6
43 ®dopmysa KOpHEN KBaIpaTHOTO bubmuoreka [IOK
YpaBHEHHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmmorexa [TOK

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




bu6mmoreka [IOK

50 Teopema Buera
https://m.edsoo.ru/7f430076
51 Pemenne ypaBHeHUH, CBOASIINAXCS K bubnuoreka [IOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢c542
57 Pewienne ypaBHeHuH, CBOASIINXCA K bubmmoreka [JOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimue qpobHO- bubnnorexa [HOK
pauroHAJIBHBIE YpaBHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimue qpobHO- bubnuoreka [IOK
pauroHAJIBHBIE YpAaBHEHUS https://m.edsoo.ru/7f432b6e
55 Pemenne TekcToOBBIX 3a/1a4 C bu6mmoreka [IOK
MIOMOILIBIO KBa/IPATHBIX YPABHEHUMN https://m.edsoo.ru/7f42f75¢
56 Pemrenue TeKCTOBBIX 3a7a4 C bu6mmoreka [IOK
IMOMOIIBIO KBAJPaTHBIX YPABHEHUI https://m.edsoo.ru/7f42{8f6
57 KonTponbhas padota no teme bubnuoreka [IOK
"KBanpaTHble ypaBHeHuUs" https://m.edsoo.ru/7f4301f2
JInHeliHOE ypaBHEHUE C 1BYMs
53 MePEMEHHBIMH, ero TpaduK,
MIpUMEPHI PELICHUS] YPAaBHEHU B
LEJIBIX YUCIIaX
JIuHeliHOEe ypaBHEHME C ByMs
59 MePEeMEHHBIMH, €ro TpaduK,
MIPUMEPHI PELICHUS] YPAaBHEHU B
LEJBIX YUCIIax
JIuneliHOE ypaBHEHHE C IBYMS
60 MIEPEMEHHBIMH, €T0 rpauK,

IIPUMEPBI PELICHUS YPAaBHCHUN B
LEJIBIX YUCIIax




61

62

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUM € JBYMS IEPEMEHHBIMU

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUH ¢ ABYMS IEPEMEHHBIMHU

63

64

65

66

Pemenne cucreM IByX JIMHEWHBIX
YPAaBHEHUH C JBYMS IIEPEMEHHBIMU

IIpumepsl perieHns cuctem
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

[Tpumeps! pereHus cucTem
HEJIMHENHBIX YPABHEHUH C ABYMS
NIePEMEHHBIMU

I'padnueckas uaTEpHIpeTaLIys
YpaBHEHUS C ABYMsI IEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUM C
JBYMSI IEPEMEHHBIMHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

67

I'padnueckas uaTEpHIpeTaLIys
YpPaBHEHUS C IByMsI IEPEMEHHBIMU U
CUCTEM JIMHENHBIX YPABHEHUM C
JBYMSI IEPEMEHHBIMHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

68

69

70

Pemrenue TeKCTOBBIX 3a7a4 C
ITOMOIIIBIO CUCTEM YPAaBHEHUI

Pemrenne TekCTOBBIX 3a1a4 ¢
ITOMOIIIBIO CUCTEM YPAaBHEHUI

Pemrenne TekCTOBBIX 3a1a4 ¢
IIOMOILBIO CUCTEM YPABHEHUI

71

UwucioBbie HEPABEHCTBA U UX
CBOICTBa




YucaoBwie HCpaBCHCTBA U UX

72 .
CBOICTBa
73 HepaBeHncTBo ¢ 01HOM TTepeMEeHHOMI
74 JInHeHbIE HEPAaBEHCTBA C OJHOM bubnunoreka [HOK
IIEPEMEHHOM U UX peLICHUE https://m.edsoo.ru/7f42¢692
75 JIuHeiiHbIe HEPABEHCTBA C OJHOM bubnunoreka [HOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JInHeliHbIE HEPABEHCTBA C OTHOU
MIEPEMEHHOMN U UX pEelICHUE
77 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM IIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f42cb88
73 CucreMpl TMHEVHBIX HEPABEHCTB C bubnnorexa [HJOK
OJIHOM NIEPEMEHHOM U UX PEILLICHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TUHEHHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHOM U UX PEILLICHUE
N300paxeHnue perieHns TMHEHHOTo
80 HEPABEHCTBA U UX CUCTEM Ha bubmorexa HOK
P . . https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MPsIMOi
N300pakeHue peneHus TMHEHHOTo
81 HEpPAaBEHCTBA U UX CUCTEM HA bubmorexa HOK
P . . https://m.edsoo.ru/7f42¢9e4
YHCIIOBOM MPsIMOi
KonTponbHas paboTa mo Temam
82 "HepasenctBa. CucreMbl
ypaBHeHUi"
bu6mmorexa [IOK
83 [Tonstue KIIMH
Pyn https://m.edsoo.ru/7f433c12
24 OO6nacTh onpenenacHus] © MHOXKECTBO bubnnoreka [HOK

3HaYeHUH PYHKIUU

https://m.edsoo.ru/7f433d84




85 Crnioco0bl 3a1anust GyHKITUN
86 I'padux pyHKIMU
%7 CaoiicTBa GyHKIIUH, UX
oroOpakeHHne Ha rpaduke
28 UreHue 1 NOCTpOCHHE TPAPHUKOB
byHKIMHA
29 [Tpumeps! rpadukoB GyHKINH,
OTPaXKAMOIIUX PeaThbHBIC MPOIIECCHI
@OyHKIUY, OMKUCHIBAIOIIUE MPSIMYIO U
90 OGYI;TE IPOIIO H(;JllianLHpre ’ bubmorexa HOK
PATHYIO TP pH https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX IpauKu
91 l'unep6omna
bu6mmoreka [IOK
2 r
? nepbona https://m.edsoo.ru/7f4343¢2
bu6mmoreka [IOK
93 r =x2
paduic Qymicii y = x https://m.edsoo.ru/7f434572
OyHkn y =x%, y=x3,y=VYX,y=
94 |x|}'711{“ :q)wfecxoey emeHZIe ’ bubnuorexa LIOK
> Tpadu p 5 htps://m.edsoo.ru/7f434d38
ypaBHEHUH U CHCTEM ypaBHEHUN
[ToBTOpEHNE OCHOBHBIX IMOHSATHH H
95 METOJIOB KypCOB 7 M 8 KJIaCCOB brbmorexa HOK
7108 KYP . ’ https://m.edsoo.ru/7f4371aa
00001IeHIe 3HAHMIA
Urorosas xoHTposIbHAs paboTa /
96 Bcepoccuiickas mpoBepouHas bubmmorexa [TOK
P POBep https://m.edsoo.ru/7f434ebd
paborta
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
97 METOJ0B KypcOB 7 U 8 KJIacCOB,

000011IeHNE 3HAHUNA




[ToBTOpEHNE OCHOBHBIX MOHSATUN U

98 METOI0B KypcOB 7 U 8 KJIaCCOB 1 bubnnorexa LIOK
HOB YD . ’ https://m.edsoo.ru/7f43736¢
000011IeHE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATUN U
99 METOIOB KypCOB 7 U 8 Ki1accoB 1 bubmuorexa LIOK
HOB YD . ’ https://m.edsoo.ru/7f437510
000011eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
100 METOIOB KypCOB 7 U & Ki1accoB 1 bubmmorexa IOK
HOB VP . ’ https://m.edsoo.ru/7f4376b4
000011eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
101 METOI0B KYPCOB 7 U 8 KJIaCCOB 1 bubmmorexa IOK
HOB VP . ’ https://m.edsoo.ru/7f436b88
000011IeHrEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
102 METOIO0B KYPCOB 7 M 8 KJIAaCCOB 1 bubnnorexa LIOK
g P . ’ https://m.edsoo.ru/7f437858
000011IeHE 3HAHUHA
OBILIEE KOJIMYECTBO HACOB I10 102

I[TPOTPAMME




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Jara nuppoBbIe
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue op
Bcero u3ydyeHusi odpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
Pammmonansnable uncna,
1 WUppALMOHATBLHBIE YHCIIA, KOHEYHBIC U 1 bubmorera [JOK
pp ’ https://m.edsoo.ru/7f43c542
OCCKOHEYHBIC ECATUYHBIC IPOOH
MHokecTBO NEHCTBUTECIHLHBIX YHCEI;
N bubmuorexa [JOK
2 JECUCTBUTEILHBIC YHC/IA KaK 1
https://m.edsoo.ru/7f43c542
OECKOHEUYHBIE NECATUYHBIEC TPOOH
B3anMHO 01HO3HAYHOE COOTBETCTBUE
3 MEX1y MHOXKECTBOM J€MCTBUTEIBHBIX | bubnuoreka [IOK
YUCE U MHOXKECTBOM TOYEK https://m.edsoo.ru/7f43¢c3d0
KOOPJMHATHON IIPSAMOM
CpaBHEHME NEUCTBUTENBHBIX YHCEII,
4 apudmeTnuecKkue AeUCTBUS C 1 bubnnorexa [IOK
pv https://m.edsoo.ru/7f43¢3d0
JIEUCTBUTEIIbHBIMU YU CIIAMHU
5 [TpubnuxEHHoe 3HaYeHNEe BETUUYHHBI, | bubnnoreka [JOK
TOYHOCTH MPUOINKEHHS https://m.edsoo.ru/7f43c542
bu6mmorexa [IOK
6 OkpyriieHne 9yucen 1
28 https://m.edsoo.ru/7f43¢542
bu6mmorekxa [IOK
7 OkpyrieHue uncen 1
26 https://m.edsoo.ru/7f43¢3d0
g [Ipukuaka v OlIeHKA pe3yJbTaTOB | bubnnorexka [HOK
BBIUMCIICHUM https://m.edsoo.ru/7f43c3d0
9 IIpuknaka v OLEHKa pe3yabTaTOB 1




BBEIYHCIICHUN

JInneiinoe ypaBHeHue. Pemenne

bubmuorex [JOK

10 . N
YPaBHEHUH, CBOAIINXCA K JIMHENHBIM https://m.edsoo.ru/7f43bf66
1 JIuneitHoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOJIAILIMNXCS K JUHEUHBIM
KBanpatHoe ypaBHenue. Penienne
12 ABHEHMI, CBOJALIUXCS K bubmmorexa [TOK
yp ’ S https://m.edsoo.ru/7f43c542
KBaJIPaTHBIM
KBagparHoe ypaBHenue. Pemienue
13 aBHEHUU, CBOIAIINXCS K bubnmorexa LHOK
P ’ https://m.edsoo.ru/7f43¢542
KBaJPaTHBIM
14 bukBagpaTHblie ypaBHEHUS bubmmorexa LHOK
P P https://m.edsoo.ru/7f43¢3d0
15 bukBagpaTHble ypaBHEHUS bubmmorera [TOK
p yp https://m.edsoo.ru/7f43¢3d0
IIpumepsl perieHns: ypaBHEHUI
16 TPEThEN U YETBEPTOH CTENEHEN
pa3NoKeHHEM Ha MHOKUTETU
[IpuMmeps! perieHuss ypaBHEHUN
17 TPEThEN U YETBEPTOM CTENEHEN
pa3NoKeHHUEM Ha MHOKUTEITU
18 Pemenne npoOGHO-paiioHaNIbHBIX bubmuoreka [IOK
YpaBHEHUH https://m.edsoo.ru/7f43c9b6
19 Pemenune npoOGHO-paIIOHATBHBIX bubmuoreka [IOK
yYpaBHEHUNU https://m.edsoo.ru/7f43c9b6
20 Penrenye TeKCTOBEIX 3amau
anredpandeckuM MEeTO0M
21 Penrenyie TeKCTOBEIX 3amau




aJ'II‘G6paI/I‘IeCKI/IM METOAOM

Pemenne TeKCTOBBIX 3a1a4

22

anredpandeckuM MEeTO10M
3 KontponbHas pabora o Teme

"VpaBHEHHUsI ¢ OIHOM lepeMeHHON"
24 YpaBHeHuUe ¢ 1BYyMsI IEPEMEHHBIMU U bubnunoreka [HOK

ero rpaduk https://m.edsoo.ru/7f43d0b4
)5 YpaBHEeHHUE € IByMs IEPEMEHHBIMU U bubnuorexa [JOK

ero rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema IByX JIMHEHHBIX YpaBHEHUH bubnnoreka [JOK

C IByMs IEPEMEHHBIMU U €€ PELICHUE https://m.edsoo.ru/7f43c542
7 Cucrema 1ByX JIMHEHHBIX ypaBHEHUI bubnnorexa [HJOK

C JBYMsI IEPEMEHHBIMU U €€ pelleHue https://m.edsoo.ru/7f43c542
73 Cucrema IByX JIMTHEMHBIX YPAaBHEHHI bubnuoteka [JOK

C JBYMsI IEPEMEHHBIMU U €€ pelleHue https://m.edsoo.ru/7f43¢c3d0
79 Cucrema IByX JIMTHEMHBIX YPAaBHEHHI bubnmnoreka [JOK

C IByMs IEPEMEHHBIMU U €€ PELICHNE https://m.edsoo.ru/7f43c3d0

Pemenue cucrem 1B ABHEHHUI,
30 OJIHO U3 KOTOPBIX nn}lfixe;goe, a ipyroe bubmmorexa LHOK

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

— BTOPOH CTENEHU

Pentenune cucrem nB aBHCHUM,
31 OJIHO U3 KOTOPBIX nH}II{Xelgllgoe, a apyroe bubmmorexa LIOK

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

— BTOPOH CTENEHU

Pemenue cucrem 1ByX ypaBHEHHIH,
32 OJHO U3 KOTOPBIX JIMHEHHOE, a APYroe

— BTOPOM CTEIEHU
13 Pemienue cucrtem IByX ypaBHEHUH,

OJIHO U3 KOTOPBIX JIUHEIHOE, a Ipyroe




— BTOPO CTEIIEHU

I'paduueckas uaTEpIIpETAIUSI

34 CHUCTEMbl YPAaBHEHUM C IByMS bubmoreia HOK
HepeMEHHbIMH https://m.edsoo.ru/7f43c542
35 Penienue TeKCTOBBIX 3a71a4 bubnuorexa [JOK
anredpandecKkum crnocodbom https://m.edsoo.ru/7f43c542
36 Pemienne TekcToOBBIX 3a1a4 bubmuoreka [JOK
anredpandecKuM crocodom https://m.edsoo.ru/7f43¢3d0
37 KonTponbhas pabota no Teme bubnuorexa [JOK
"CucreMsl ypaBHEHUN" https://m.edsoo.ru/7f43c3d0
18 qI/ICjIOBBIe HEPaBEHCTBA U UX
CBOICTBa
39 YucnoBble HEPABEHCTBA U UX bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JIuneliHbIC HEPABEHCTBA C OJJHON bubnnoreka [JOK
MIEPEMEHHOMN U UX PEILECHUE https://m.edsoo.ru/7f43af08
41 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 Jlunelinbie HEPaBEHCTBA C OJIHOM bubnmoreka [JOK
IIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f43af08
43 CucTembl TMHENHBIX HEPABEHCTB C
OJIHOH NEPEMEHHOMN U UX PELICHUE
44 CucTembl TMHENHBIX HEPABEHCTB C
OJIHOI TIepeMEHHON U UX pelleHue
45 CI/ICT?MH JMHENWHBIX HEPABEHCTB C
OJIHOH NMEPEMEHHOMN U UX PELICHUE
46 KBagpaTHbie HEpaBEeHCTBA U MX bubnnorexa [HOK

pelieHue

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




47 KBagpaTHbie HEpaBEeHCTBA U UX bubnnoreka [HOK
pelienue https://m.edsoo.ru/7f43b21e
43 KBaaparHble HEpaBEHCTBA U UX bubmmoreka [JOK
peueHue https://m.edsoo.ru/7f43b5a2
49 KBaznpaTHble HEpaBeHCTBA U UX
pelieHne
50 KBanpaTHble HepaBeHCTBA U UX
pelieHue
['paduueckas uHTEpIIpETALIUS
51 ngg)BeHCTB u CI/ICT:MI;-IGP:BCHCTB c bubmorexa HOK
https://m.edsoo.ru/7f43b098
JBYMs IEpEMEHHBIMU
I'paduueckas unTeprperanys
52 HEPaBEHCTB U CUCTEM HEPABEHCTB C
JIBYMsI IEpEMEHHBIMU
53 KonTponbHas padora no teme
"HepaBenctpa"
54 KBanpatnunas QyHkius, e€ rpaduk u bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f4396c6
55 KBanparuunas ¢pyHkus, e€ rpaduk u bubnnorexka [JOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanparuunas ¢pyHkus, e€ rpaduk u bubmuoreka [IOK
CBOICTBA https://m.edsoo.ru/7t4399b4
57 [Tapa6ona, KOOpAUHATHI BEpPIIMHBI bubnnoreka [JOK
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl https://m.edsoo.ru/7f439eb4
53 [TapaGosna, KOOpPAMHATHI BEPIIMHbI bubnnoreka [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a03a
59 [TapaGosna, KOOPAUHATHI BEPIIMHbI bubnmoreka [JOK

napaboJIbl, OCh CHMMETPHUH TTapadoJIbI

https://m.edsoo.ru/7f43alac




60 [Tapa6oma, KOOpAUHATHI BEPITUHBI bubnnoreka [HOK
napaboIIbl, 0Cb CHMMETPHH 1apadoIbl https://m.edsoo.ru/7f43a31e
61 [TapaGosna, KOOPAUHATHI BEPIIMHbI bubmmoreka [JOK
napaboJIbl, 0Ch CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a526
2 [TapaOousa, KOOpAMHATHI BEPLUIMHBI
napaboIIbl, 0Cb CHMMETPHH 1apadoIbl
63 I'paduku pynkumit: y = kx, y =kx + bubnnoreka [JOK
b, y=k/x, y=x3, y=vX, y=[X| https://m.edsoo.ru/7f43c542
64 I'paduxu pynxumii: y = kx, y =kx + bubnnorexka [JOK
b, y=k/x, y=x3, y=vx, y=[X| https://m.edsoo.ru/7f43c542
65 I'padukm Gynakmmii: y = kx, y =kx + bubnnoreka [JOK
b, y=k/x, y=x3, y=vx, y=[X| https://m.edsoo.ru/7f43¢3d0
66 I'paduxu pynxmmii: y = kx, y =kx + bubnuoreka [IOK
b, y=k/x, y=x3, y=vX, y=[X| https://m.edsoo.ru/7f43¢3d0
67 I'paduxu pynxmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
68 I'paduxm pynkumii: y = kx, y=kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 KonTtponbHas pabora o Teme bubmuorexa [IOK
"OyHkuun" https://m.edsoo.ru/7f43ab84
70 [TonsiTHE YnCIOBOM bu6mmorexa [IOK
IIOCJIENOBATEILHOCTH https://m.edsoo.ru/7f43e6c6
3agaHue MociIeq0BaTEIbHOCTH
71 pexyppeHTHO! hopMynoi u bubmmorexa [TOK
. https://m.edsoo.ru/7f43ebda
dbopMyII0if N-TO WiIeHa
7 Apudmernueckas 1 reoMeTpuIecKas bubnuoreka [IOK
[Iporpeccuu https://m.edsoo.ru/7f43ed7e
73 ApudmeTrndeckast U TeOMETpUUYECKast bubnmoreka [JOK




74

POrpeccuu

DopMyIIbl N-TO YICHA
apupMETUUECKON U TEOMETPUUECKON
IIPOrpeCcCUil, CYMMbI IIEPBBIX N YWICHOB

https://m.edsoo.ru/7f43f3b4

bubmuorexa [JOK
https://m.edsoo.ru/7f43f58a

75

DopMyIIbl N-TO YICHA
apuQMETHIECKON 1 TEOMETPHUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N WICHOB

bubmuorexa [JOK
https://m.edsoo.ru/7f43ef2c

76

77

78

@opMyIbl N-TO YWICHA
apuQMETHIECKON U TEOMETPHUSCKON
IIPOrPECCUM, CYMMBI IIEPBBIX N WICHOB

@opMyIbl N-TO 4eHa
apuQMeTUYECKOI U TeOMEeTPUUECKOI
IPOrPeccuii, CyMMBbI IIEPBBIX N YWIEHOB

@®opMyIibl N-ro 4ieHa
apru(MeTHUECKON U TeOMETPUIECKOMN
IIPOrPeCCUil, CyMMBI IIEPBBIX N WICHOB

bubmuorexa [JOK
https://m.edsoo.ru/7f43{0c6

bubmuorexa [JOK
https://m.edsoo.ru/7f43{72e

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f8a0

79

N3obpaxeHue 4ieHOB
apuMeTUYECKON U TEOMETPUUECKON
MPOrpeccuil TOUKamMu Ha
KOOPJAMHATHOM MJIOCKOCTH

80

N3o00pakeHne 4aeHOB
apuMeTUIECKON U TEOMETPUUECKON
MPOTPECCHil TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH

81

JIMHEWHEBIN 1 SKCIOHEHITHATbHBIN
poct

82

CJ10KHbBIE TPOLEHTHI

bubmuoreka [JOK
https://m.edsoo.ru/7f43feOe




bu6mmoreka [IOK

83 CJ10KHBIC TTPOIIECHTHI
pott https://m.edsoo.ru/7f4401a6
24 KontponbHast pabora o Teme bubnuoreka [IOK
"YycioBbIe MIOCIEA0BATEIHLHOCTH " https://m.edsoo.ru/7f4404£8
[ToBTOpEeHME, 0000IICHUE 1
cHucTeMaTu3alus 3HaHWi. 3amuch,
. bubmuorexa [JOK
85 CpaBHEHUE, JCHUCTBUS C
§ https://m.edsoo.ru/7f43c542
JIEHCTBUTEIILHBIMU YUCIIAMH,
YUCJIOBas mpsimast
[ToBTOpEHME, 0000IICHUE U
. bubmuorexa [JOK
86 cucreMartu3anus 3HaHui. [IporeHTsI,
https://m.edsoo.ru/7f43c542
OTHOILICHHUS, TPOTIOPIIUN
IToBTOpenue, 00001IEHNE U
87 CI/ICTCNIIDaTI/BaI_II/I}I 3HAHUI bubmorexa HOK
) https://m.edsoo.ru/7f43¢3d0
Oxkpyrienue, npuOIMKeHne, OleHKa
[ToBTOpenue, o6obIIeHNE 1
28 cucTtemMaTu3anus 3HaHuil. Pemenue bubnuotexa [JOK
TEKCTOBBIX 3a71au apU(PMETUYECKUM https://m.edsoo.ru/7f43c3d0
crocooomM
[ToBTOpenwue, 0600IIEHNE 1
29 crucTemMaTu3alnus 3HaHuil. Pemenue bubnuorexa [JOK
TEKCTOBBIX 33J1a4 apuPMETHICCKUM https://m.edsoo.ru/7f443cd4
crocobom
[ToBTOpenwue, 0600IIEHNE 1
90 cucTeMaTtu3alus 3HaHui. Pemenne bubnmoreka [JOK
TEKCTOBBIX 33J1a4 apuPMETHICCKUM https://m.edsoo.ru/7f443fea
crocooom
o1 [ToBTOpenue, o6o0IICHNE U bubnuoreka [IOK

CUCTEMaTH3aIysI 3HaHUH.

https://m.edsoo.ru/7f4441ca




[IpeoOpazoBanue anredpanyecKux
BBIPAXCHHM, TOMMYCTHMbIE 3HAYCHHUS

[ToBTOpEeHME, 0000IICHUE U
CHCTEMAaTHU3aLMs 3HAHUIA.

bubmuorexa [JOK

92 [IpeoOpazoBanue anredbpanyecKux https://m.edsoo.ru/7f444364
BBIPQXECHHI, JOMMYCTUMbIE 3HAUECHUS
[ToBTOpeHue, 0600IICHNE 1

03 CHUCTEeMaTHU3alus 3HaHW. bu6mmoreka [IOK
[IpeoOpazoBanue anreOpanyecKux https://m.edsoo.ru/7f4446f2
BBIPAXECHH, JOMYCTUMbIE 3HAUCHUS
[ToBTOpeHue, 0600IICHNE U

o4 CcHUCTeMaTU3alus 3HaHU. bubnuorexa [JOK
[Tpeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f444a94
BBIPQXEHH, TOMYCTHUMbIE 3HAYCHUS
[ToBTOpenue, o6obIIEHNE 1

95 cucremaTusanus 3HaHuil. OyHKIuu: bubnuotexa [JOK
MIOCTPOEHHUE, CBOMCTBA N3YUYEHHBIX https://m.edsoo.ru/7f444c56
byHKIMI
[ToBTOpenue, o6obIIeHNE 1

96 cuctemaTusanus 3Hanuil. OyHKuu: bubnuorexa [JOK
MIOCTPOEHHUE, CBOMCTBA N3YUYEHHBIX https://m.edsoo.ru/7f444f44
byHKIII
[ToBTOpenwme, 0600IIEHNE 1

97 cucTteMartu3anus 3HaHui. OyHKIIM: bubnmoreka [JOK
MIOCTPOEHHUE, CBOMCTBA N3YUYEHHBIX https://m.edsoo.ru/7f44516a
byHKIHHA
[ToBTOpeHnue, 0600IIEeHNE U

. bubnmoreka [JOK
98 cuctemaTusanus 3Hanuil. OyHkuuu:

MOCTPOEHUE, CBOMCTBA N3YYEHHBIX

https://m.edsoo.ru/7f4452e6




byHKIUN
[ToBTOpeHue, 0600IICHNE U
cUCTeMaTH3aIHs 3HaHUH.

bubmuorexa [JOK

99 I'padpuaeckoe pernieHue ypaBHEHUN 1 ! https://m.edsoo.ru/7f445516
UX CUCTEM
[ToBTOpeHue, 0600IICHNE U
cHUCTeMaTU3alrs 3HaHH.

100 ['paduyeckoe penieHue ypaBHEHHUH U !
UX CUCTEM

101 Wrorosas koHTpoJsibHAsA paboTa 1

102 O6061£I€HI/I€ U CUCTEMATU3ALMs |
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KUIIACC
Kox .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJbTara
1 YHucna 1 BBIYUCICHUS
. BoinonHATe,  coderas  yCTHbIE M I[HUCbMEHHbIE  HPHUEMBI,
' apupMeTHUecKue JeHCTBUS C pallMOHAIbHBIMU YHCIIaMHU
HaxoauTe ~ 3HaueHWsT  YUCIOBBIX  BBIPQXKEHUH,  NPUMEHATH
1.2 pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX
BBIPQ)XEHUI, coJlepKalluX OObIKHOBEHHBIE U JECITUYHbIE IpoOU
Ilepexoguts 0T omHOM QopMbl 3amMcH 4YMcenl K  JApYroi
13 (mpeoOpa3oBbIBaTh  JCCATHYHYIO  IpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0 B JECSATUYHYK), B YaCTHOCTH, B OECKOHEUYHYIO
JECSITUUHYIO IPOOB)
1.4 CpaBHUBaTh U YNOPSJOYMBATh PALIMOHAJIBHBIE YUCIIA
1.5 OxpyrmsTh uncia
BbBINONMHATE NPUKUAKY U OLEHKY pe3ylbTaTa BBIYMCICHHUI, OLEHKY
1.6 3HAQYEHWM YMCIIOBBIX BBIPDAKECHMI. DBBINONHATE  JIEWCTBUSA €O
CTETIEHSIMM C HATypaJIbHBIMH I10Ka3aTesIMU
- [IpuMeHATh NpU3HAKM ACITUMOCTH, Pa3JIOKEHHE Ha MHOXHUTEIU
' HaTypaJIbHBIX YHCEll
Pemarp  mpakTUKO-OpMEHTHUPOBAaHHBIE  3a/ayd,  CBSI3aHHBIE C
OTHOIIIEHUEM BEJIMYMH, IIPONOPLUOHATIBHOCTHIO BEJIMYUH,
1.8 MPOLIEHTAMHU, HWHTEPIPETUPOBATh pE3YyNbTaThl pElIeHUs 3agad ¢
y4€TOM OTpaHMUYEHUH, CBA3aHHBIX CO CBOMCTBAMM PACCMaTPUBAEMBIX
00BEKTOB
2 Anrebpanueckue BbIpaXeHUs
51 Hcnonp3oBaTh  anreOpanveckyrd TEPMUHOJOTHIO U CHUMBOJHKY,
' MPUMEHSATH €€ B IPOLIECCE OCBOEHMsI yUeOHOI0 MaTepuana
59 Haxonute 3HaueHuss OYKBEHHBIX BBIPAKEHHM TNpU  3aJaHHBIX

SHAYCHUAX MMCPCMCHHBIX




BoimonHATe mpeoOpazoBaHUS IIEJIOTO  BBIPAKEHHUS B MHOTOWIEH

23 MIPUBEICHUEM TOJJOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK
BbINONHATE YMHOXKEHHE OJHOWIEHAa HA MHOTOYJIEH M MHOIOWIEHA Ha
24 MHOT'OWIEH, NPUMEHATh (OpMyJbl KBaJgpara CyMMbl M KBaJpara
pa3sHOCTH
Ocy1ecTBIATh pa3aoKEHUE MHOTOUJIEHOB HA MHOXKUTEIH C IIOMOILBIO
2.5 BBIHECEHMSI 32 CKOOKU OOLIEro MHOXHTEJS, TPYINIIUPOBKU CIaraeéMbIXx,
npuUMeHEHHs (HOPMYJT COKPALIEHHOTO YMHOKEHUS
"6 [TpumensTh mpeoOpa3oBaHMsi MHOTOYWICHOB ISl PELICHUST PAa3IMYHBIX
' 3a/1a4 U3 MaTEMaTUKH, CMEXXHBIX IIPEAMETOB, U3 PEalbHON IPAKTUKU
57 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMU I10KA3aTEISIMHU
. TUTSL TIPE0OPa30BAHMS BRIPAKESHUH
3 YpaBHEHMSI U HEPABEHCTBA
Pemarp JsmMHENHBIE YpaBHEHHMS C OJHOW INEPEMEHHOW, NPUMEHSA
3.1 IpaBWIa Mepexoaa OT UCXOJHOTO YpaBHEHMSI K PaBHOCHIBHOMY EMY.
IIpoBepsTh, SBISIETCA JIU YUCIIO KOPHEM ypaBHEHUS
32 [IpumensaTs rpaduyeckue METOAbl TNPU  PEIICHUH JIMHEHHBIX
. YPaBHEHUH U UX CUCTEM
33 [TonOupats mpUMepsl Hap Yuce, SBISIIOIIMXCS PEeIeHUEM JIMHEHHOTO
' YPaBHEHUS C IBYMsI IEPEMEHHBIMU
CtpouTh B KOOpAMHATHOMN TIOCKOCTH IpaduK TMHEHHOTO ypaBHEHUS C
34 JIBYMsI NIEPEMEHHBIMH; IOJIb3YACh TpaduKOM, MPUBOIUTH MPUMEPHI
pELIeHNs] ypaBHEHUS
15 Pemrate cuctemsl 1ByX JTUHEHHBIX YPaBHEHHU C ABYMs IEPEMEHHBIMU,
' B TOM YHCIIE TpapUUECKU
CocTaBnATh U pemarh JMHENHOE ypaBHEHUE WIH CUCTEMY JIMHEHHBIX
3.6 YpaBHEHUH 1O YCIIOBUIO 33/1a4, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l TIOJIY4YEHHbIN pe3ybTaT
4 Koopaunats! u rpadpuku. @yHKIuu
N300pakaTh Ha KOOPIMHATHOM MNpPSIMOMl TOUYKH, COOTBETCTBYIOIIHE
4.1 3alaHHBIM KOOPJMHATaM, JIy4H, OTPE3KH, WHTCPBAJbI, 3alMCHIBATh
YHCIIOBbIE TPOMEKYTKH Ha alNreOpanveckoM s3bIKe
42 OTtmedaTs B KOOPAMHAaTHOM IUIOCKOCTM TOYKM IO 33JaHHBIM

KOOpJAMHATAM




4.3

4.4

4.5

4.6

Crpouth rpaduku muHEHHBIX GyHKIHA. CTpouTh Tpaduk GyHKIUN y
= x|

OnuceiBaTh C MOMOIIBI0 (YHKIIUH HM3BECTHBIE 3aBUCUMOCTH MEXTY
BEJIMYMHAMHU: CKOPOCTh, BpEMs, PACCTOSHHME, IIEHY, KOJUYECTBO,

CTOMMOCTb, TPOU3BOIUTENILHOCTD, BpeMs, 00bEM paboThI
HaxoauTs 3HaueHue GyHKIMM 1O 3HAYECHUIO €€ apryMeHTa

[lonumats rpaduyeckuwii cnoco® TPEACTABICHUS U aHAIM3A
uHpOpMAIMY, W3BJIEKATh W HMHTEPHPETHPOBATh HH(POPMALHUIO U3

rpauKOB peasIbHbIX MIPOLIECCOB U 3aBUCUMOCTEN

8 KVIACC

Kox
MPOBEPAEMOro
pe3yJabrara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThbl 0OCBOCHUA OCHOBHOM
06p330BaTeHLHOﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

1

Yucna v BRIYUCICHUS

1.1

Hcmons3oBaTh Ha4daJIbHbIC IpeaACTaBICHUA 0 MHOXKECTBEC
ﬂeﬁCTBHTCHLHLIX quceil OJid CpaBHCHHA, OKPYIJICHUA U BBI‘{I/ICJICHI/IP’I,
1/1306pa>1<aT1) HGﬁCTBHTGJ’IBHHG qyucila TOYKaMHM Ha KOOp)IHHﬂTHOfI

psAMON

1.2

1.3

HpI/IMeHHTB IIOHATHC apI/I(I)MCTI/ILIeCKOI‘ (V) KBaApaTHOT'O KOpHH,
HaxXOJUTb KBaApPaTHBIC KOpPHH, MCIIOJIB3ysad IIpH HCO6XOI[I/IMOCTI/I
KaJIbKYJIATOP, BBINIOJIHATDH npe06pa3013aHI/I;1 BBIpa)KeHHﬁ, COACPpKaINX

KBaJpaTHbIE KOPHU, UCIOJb3Yysl CBOWCTBA KOPHEN

Hcrmonp30oBaTh 3amucu  OOJIBIIMX W MaJBIX YHCEI C IIOMOIIBIO

JECSITHYHBIX Apobeii u creneneit uncna 10

Anrebpanueckue BbIpaXeHUs

2.1

[IpuMeHATh TIOHATHE CTENEHW C LEJNbIM I0Ka3aTeJIEM, BBIIOJHAThH
npeoOpa3oBaHus BBIPAKEHUM, COACP)KAIIUX CTETEHH C  IEJbIM

IIOKa3aTcjIeM

22

BrImonHATE  TOXACCTBEHHBIE  MPeoOpa3oBaHMs  pPallMOHAIBHBIX
BBIP@KCHHII HA OCHOBE IMPAaBUJ JACHUCTBHM HAJ MHOIOWICHAMH U

anre0panvdecKuMu JIpo0sMu

2.3

PacknanpiBaTh KBagpaTHBIA TPEXUIECH HA MHOKHUTEITH




24

3.1

3.2

[IpumensTh MpeoOpa3oBaHUs BBIPAKEHUHN ISl PEIICHUS Pa3IUYHBIX

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

Pemate JsMHENHBIC, KBagpaTHbIE YPAaBHEHWs U  PALMOHAJIBHBIC
YPaBHEHUs, CBOIALIUECS K HUM, CUCTEMBI [IBYX YPaBHEHUHN C IBYMs

NEPpCMCHHBIMU

[IpoBoauTh mpoCTEWIINE MCCIECIOBAaHUS YPAaBHEHUHM U  CHUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TNPUMEHEHHEM TIpaduuecKux
IIpe/ICTaBIeHUI (yCTaHaBIMBaTh, UMEET JIM YpaBHEHUE WIH CHUCTEMaA

ypaBHeHI/Iﬁ peuicHusd, €CJIu UMECT, TO CKOJIbKO, U HpO‘ICC)

33

[lepexonuth OT cnoBecHOM  (opmynHpoBKH 3agaud K e€
anredpanvyecko MOJIENHM C MOMOILBIO COCTABJICHUS YPaBHEHUS WIIU
CUCTeMbl YpaBHEHUW, HWHTEPIPETUPOBATH B COOTBETCTBUHU C

KOHTCKCTOM 3aJa4H1 HOJ'Iy‘lCHHBIﬁ pe3yjbTart

34

4.1

[IpuMeHATHh CBOWCTBA YMCIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
pelaTh JIMHEMHbIE HEPABEHCTBA C OJIHOW MEPEMEHHOW U UX CHUCTEMBI,
naBaTh  rpaduuecKkyr0  WIUTFOCTPAllMI0O  MHOXECTBA  PELICHUM
HEpPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

[lonumate ¥ WCHONB30BaTh (YHKIMOHAIBHBIE TOHATHS U S3BIK
(TepMUHBIL, CHUMBOJHMYECKHE OOO3HAYECHHsI), OMPEACNATh 3HAUCHUE
GyHKIMHM TIO 3HAYEHUIO apryMEHTa, OMPENesaTh CBOWCTBA (HYHKIIMH

o e€ rpaduky

4.2

Ctpouts rpadvku d1eMEeHTapHBIX QYHKINN BUA:
y=k/x

kix
, Y =x% y = X% y = [X|, OmHCHIBaTh CBOICTBA YMCIOBON (YHKIMH MO €&

rpaduxy




9 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

1.1

1.2

1.3

1.4

Yucia 1 BEIUUCIIEHUS

CpaBHI/IBaTB U YIIOPpAAOYMBATH pallMOHAJIBHBIC W HPpallOHAJIBHBIC

qucia

BreimonaaTe apI/I(bMeTI/I‘IeCKI/Ie ,Z[eﬁCTBI/IH C pallMOHAJIbHBIMH YUCJIAMU,
COoUCTast YCTHbIC U INHUCbMCHHBIC HpI/IéMBI, BBIIIOJIHATD BBIYUCICHUA C
HppalOHAJIIbHBIMU YK CJIaMU

Haxonute 3HadyeHus CTEIIEHEH C OCJIbIMH ITOKA3aTCIIIMHU U KOpHeﬁ,
BBIYHCIIATH 3HAYCHU A YHUCIIOBBIX BI)Ipa)KCHI/Iﬁ

OprrJ'IHTB HeﬁCTBHTeHbHLIG 4urciia, BBIIOJHATh HPUKUIAKY PE3yJIibTaTa

BbI‘IPICJ'IGHHfI, OLCHKY YHCJIOBBIX BBIpa)KeHI/Iﬁ

ypaBHeHI/IH 1 HECPABCHCTBA

2.1

Pemate  nuHENHBIE W KBaApaTHBIE YpPaBHEHWs, YpaBHEHUS,

CBOJAIINCCA K HUM, HpOCTeI\/'IH_II/Ie ):[p06HO-paI_II/IOHaJ'ILHLIe YpaBHCHUA

22

Pemrate cucteMbl IByX JIMHEWHBIX YPAaBHEHUM C JBYMs II€PEMEHHBIMU
U CHCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SBIISIETCS

JIMHENHBIM

2.3

24

2.5

Pemate TekcTOBBIE 3amaun anreOpanvecKrM CIOocoOOM C TOMOIIBIO
COCTaBJICHHUS] YpaBHEHHS WM CHCTEMbI JIBYX YpPaBHEHHH C ABYMS

NEPpCMCHHBIMU

[IpoBoguTh NpOCTEMIIME HCCIEIOBaHUS YpPAaBHEHUH U CHUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TpPUMEHEHHEM TpaduyecKux
MpeCTaBIeHUN (Hanmpumep, yCTaHaBIMBATh, UMEET JIM YPaBHEHUE WU

CHUCTEMa ypaBHEHUH PEIICHUsI, €CITH UMEET, TO CKOJIBKO)
Pemate  nuHElHBIE  HEpAaBEHCTBA, KBAJApPATHBIE  HEPABEHCTBA,

n300paXkaTh pelIeHre HEPABEHCTB HA YHCIIOBOM MPSAMOM, 3alKChIBaTh

PEIICHUE C TTIOMOIIIBIO CUMBOJIOB

2.6

Pemate cucTeMBI JIMHEHHBIX HCpPaBCHCTB, CHCTCMbl HCPABCHCTB,

BKIIIOYAIOIIME KBaJpaTHOE HEPAaBEHCTBO, W300pakaTh pEIICHUE




CUCTCMbI HCPABCHCTB Ha YHCJIOBOM HpHMOﬁ, 3alMMCbBIBATh PCHICHUC C

IIOMOIIBXO CMMBOJIOB

2.7

Hcnons30BaTh HEPABEHCTBA MIPU PELLICHUH PA3IMYHBIX 3a1a4

3.1

OyHKIUU

PacrioznaBate  (GyHKIMM ~ H3y4yeHHBIX ~ BuAOB.  [lokasbiBaTh
CXEMAaTUYEeCKH PacIoIOKEHNE HAa KOOPAMHATHOMN TIOCKOCTH Ipa(uKOB
¢dbyakuit Buna: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

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

3.2

[IokaspiBaTh  CXEMaTUYECKH PpACIOIOKEHHE Ha KOOPIAMHATHON
TUTIOCKOCTH TpaduKoB (GyHKUIWH Buaa y = VX, y = [X| U OmHCHIBAaTh

cBoiicTBa (pyHKUIMI

33

Ctpouth u wH300paXkaTh CXEMaTHYECKH TpaduKd KBaIPAaTUIHBIX
(GyHKIWH, ONMUCHIBATH CBOWCTBA KBAJpPATHUHBIX (QYHKIUH MO WX

rpadgukam

34

PacnioznaBaTh KBajpaTH4Hyl0 QYHKIUIO 1O Qopmyse, HTPUBOIUTH
IpUMeEpbl KBaJpaTHUUHBIX (DYHKIUI M3 peasbHOW XU3HH, (U3MKH,

TrE€OMETPUH

Apudmernueckast 1 reOMeTpUYecKas Iporpeccun

4.1

Pacnio3znaBath apuMeTndecKyro U reoMeTpUUYECKYI0 MPOTPECCUH MTPH

pa3HBIX crioco0ax 3agaHus

4.2

BbINONMHATE BBIYMCIEHUS C MCIOJNb30BaHUEM (GOpPMYN n-TO 4YJEHa
apu(MeTHyecKoil U reoMeTpUUYecKoil Mporpeccuii, CyMMbI MEPBBIX N

YJICHOB

43

N3o0paxkaTs 4iieHbl MOCIEA0BATEIIBHOCTA TOYKAMU Ha KOOPIWHATHON

TIIIOCKOCTH

4.4

Pemrats 3aga4u, CBA3aHHBIC C YHCIIOBBIMHU ITOCICIOBATCIBHOCTIAMU, B
TOM 4YHUCJIC 3agadyu H3 peanLHoﬁ KHN3HHU (C HUCITIOJIB30BaHHUEM

KaJbKYJIATOPA, UPPOBBIX TEXHOJIOTHIT)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Hucna u BBIYUCIEHUS
JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OAHON (OPMBI 3aMUCH
1.1 npoberi k apyrou. IloHsTHE panMOHAIBHOTO YHMCIIA, 3alKCh, CPAaBHEHHE,
YIOPSAOYMBAHUE PALIMOHATIBHBIX YHCEI
- ApudmeTrndeckre ASMCTBUS C pallMOHATBLHBIMU YKciIamMu. Perenue 3aqad u3
' peabHOM MPAKTHUKH HA YaCTH, Ha Ipoou
13 CreneHp ¢ HaTypaJbHBIM IIOKa3aTeJeM: OIpeleleHne, npeoOpa3oBaHUE
' BBIPQXEHHI Ha OCHOBE OINpeeNIeHus, 3aIUCh OOJIBIIUX YUCEel
14 [TpoueHTsl, 3amuch MPOLEHTOB B BHJE ApoOU U ApoOU B BUJE MPOIECHTOB.
' Tpu OCHOBHBIE 33/1a4 HA MTPOLIEHTHI, PELLICHUE 33/1a4 U3 PEaTbHOU IPAKTUKU
s [IpumeHeHre NPU3HAKOB  JEJIMMOCTH, pAa3JIOKEHHE Ha  MHOXKUTEIH
' HaTypaJbHbBIX YHCET
16 PeanbHple  3aBUCMMOCTH, B TOM 4YHcle TpsMas M oOpaTHas
' MIPOMOPLIUOHAIBHOCTH
2 Anrebpanyeckue BbIpaxXeHHs
)1 IIepeMeHHBIE, YNCIIOBOE 3HAUEHUE BBIPAXKEHUS C IepeMeHHOU. JlomycTumblie
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBieHre 3aBUCMMOCTH MEXJy BEIMYMHAMU B BUIE (HOPMYIIBL
' Beruucnenus no gpopmynam
53 [IpeoOpa3oBanue  OYKBEHHBIX  BBIP@KEHHH, TOXIECTBEHHO  paBHbIE
' BBIPAXKECHUS
2.4 CBoOIICTBa CTENEHU C HATYPAJIbHBIM ITI0KA3aTEIEM
5 s OpnHownensl U MHOroujaeHbl. CreneHb MHOrowieHa. CliokeHue, BHIYUTaHUE,
' YMHOXEHHE MHOTOYJIEHOB
Y ®opMybl COKpPAIIEHHOTO YMHOXKEHHS: KBAJApaT CyMMBbI U KBaJIpaT pa3HOCTH.
' dopmyna pa3HOCTH KBaApaToB. Pa3noxkeHne MHOTO4JIEHOB HA MHOKUTENH
3 VYpaBHeHUS
31 VYpaBHeHHe, KOpPEHb YypaBHEHHUs, INpaBWwia NpeoOpa3oBaHUs YpaBHEHUS,
' PaBHOCWJIBHOCTh YpaBHEHUH
3.2 JluHeitHoe ypaBHEHME C OJHOW MEPEMEHHOW, YHCIIO KOPHEH JIMHEHMHOTO




YpaBHEHHUSI, pEUICHNE TUHEUHBIX YPaBHEHUH

CocraBneHue ypaBHeHI/Iﬁ 10 yCJIOBHUIO 3aJda4H. Pemenne TeKCTOBBIX 3a71a4 C

3.3 IMOMOIIBIO YPABHEHHI
34 JluneliHOE ypaBHEHHUE C JBYMs IEPEMEHHBIMH U €T0 rpaduk
Cucrema [ByX JMHEMHBIX ypaBHEHUH C JByMs IepeMEHHbIMHU. PemeHue
3.5 CHUCTEM YpaBHEHHUH CIOCOOOM IMOACTAaHOBKH. [IpuMephl pemeHnuss TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. @yHkuun
4.1 Koopaunara Touku Ha npsiMoi
42 YucnoBsle IPOMEXYTKU. PaccTosiHue Mexay ABYyMsI TOUKaMH KOOPAMHATHON
' IPSAMOM
43 [IpssMmoyronbHas cucrema koopauHat, ocu Ox u Oy. AGcuucca U opaAUHATA
' TOYKHM Ha KOOPJUHATHOM IIOCKOCTH
a4 [Tpumepsl rpadukoB, 3aiaHHBIX (GopMmynamu. UTeHue rpadukoB peaabHbIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynkunu. I'papuk pynxnuu. CroiicTBa GpyHKUINN
4.6 Jlunelinas @ynkuus, e€ rpaduk. I'padux pyHkumn y = [x|
47 I'paduueckoe pemieHue JMHEHHBIX YpPaBHEHWH M CHUCTEM JIMHEHHBIX
' YpaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
1 Yucna 1 BBIYUCIIEHUS
L1 KBanpatusiit kopenb u3 uyucna. [loHsthe 00 wuppalMOHAIBHOM YHCIIE.
' JlecsaTuuHbIe TPUOJINKEHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apudMeTHUECKUX KBaJIpaTHBIX KOPHEW W HMX NPUMEHEHHE K
1.2 Mpeo0pa30BaHUIO YUCIOBBIX BBIPAXEHHUIM U BBHIYHUCICHUSIM. JeHCTBUTEIbHbBIE
qucia
1.3 Crenens ¢ 1enpIM MokasareneM U e€ cBoiictsa. CTaHgapTHas 3aluch 4ucia
2 Anrebpanueckue BbIpaKeHUs
2.1 KBanpaThslil TpéXxuiieH, pa3aoKEHUE KBaPAaTHOTO TPEXUIEHA HA MHOKHUTEIN
2.2 Anrebpanueckast 1podb. OCHOBHOE CBOWCTBO anredpanyeckon Apoou




2.3 CrnoxxeHue, BRIYMTaHUE, YMHOXKEHHUE, JCJICHHE allreOpandecKux apooei
2.4 PanrionansHbIe BRIp@KEHUS U UX TIPE0Opa3oBaHue
3 YpaBHEHUs 1 HEPABEHCTBA
31 KBanpatHoe ypaBHenue, ¢Qopmyna KOpHEH KBaJpaTHOrO YypaBHEHHS.
' Teopema Buera
32 Pemienue ypaBHeHM, CBOIAIIMXCA K TUHEWHBIM U KBAIPATHBIM
3.3 [Ipocreiimme 1poOHO-palIMOHATILHBIC YPaBHEHUS
I'padmueckas uHTEepnpeTanysi ypaBHEHHH C ABYMS NIEPEMEHHBIMU U CHUCTEM
34 JIMHEWHBIX YPaBHEHUH € JABYMs IlepeMeHHbIMU. [IpumMepsl pemenus cucrem
HEJIMHENHBIX YPAaBHEHUH C ABYMs IEPEMEHHBIMU
3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom
3.6 YucnoBble HEPABEHCTBA U MX CBOMCTBA
3.7 HepaBeHncTBo ¢ 01HOM TTepeMEeHHOM
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JInHelHble HEpAaBEHCTBA C OJHON NIEPEMEHHOMN
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MepeMEHHON
4 OyHKIUA
il [lonstne ¢ynknuu. OOIaCTh ONpENeNeHUs UM MHOXKECTBO 3HAaYeHU
' ¢ynkuuu. CrnocoOsl 3ajaHus QyHKIUN
4.2 I'padux ¢pynkuuu. UreHne cBOMCTB GyHKINHU MO €€ rpaduKy
4.3 [Ipumeps! rpadukoB GyHKIIHM, OTpaXxaroMX pealbHble IPOLECCH
a4 OYHKIMM, OINHUCHIBAIOIIME NPSIMYH0O M OOpaTHYIO MpPONOPLHMOHAIbHbBIE
' 3aBHCUMOCTH, UX Irpauku
4.5 OyHKIUU y =x7 y = x7°
4.6 Oyukuuu y = [x, y = |x|
4.7 I'paduueckoe pelieHre ypaBHEHUN U CUCTEM ypaBHEHUN
9 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS
1 Yucna u BBIYUCIEHUS
. PanmonanbHple 4Mcla, HMppalMOHANbHBIE YHCIA, KOHEYHbIE U OECKOHEUHbBIE
' JIECSITUYHBIE TPOOH




MHO0XeCTBO ,HGfICTBPITCJ'II)HI)IX YHCECII, ,HCIZCTBHTGJ'IBHI)IC Ypciia Kak 0€CKOHEUHBIC

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

h2 JICMCTBUTEIIbHBIX YHUCET U KOOPAUHATHOU NpsAMOi. CpaBHEHHE AEHCTBUTENbHBIX
qucen
1.3 ApudmeTndeckne IeHCTBUS C IEHCTBUTECILHBIMEI YUCIIAMU
W3mepenusi, npuOIMKeHus, OIICHKU. Pa3Mepsl 00BEKTOB OKPYKAIOIIET0 MHPA,
1.4 JUINTEJIBHOCTh IPOLECCOB B OKpyxkaromeMm wmupe. [IpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmkenus. Okpyrinenue uucen. [Ipukuaka u omeHka
pE3yJIbTaTOB BBIYMCIICHUI
2 VYpaBHEHHUSI U HEPABEHCTBA
2.1 VYpaBHEHUsI ¢ OAHON TEpEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHeHUH, CBOAAIIMXCA K JIMHEUHBIM
23 KBanpartHoe ypaBHeHue. PelieHue ypaBHEHUH, CBOASIIMXCS K KBAaJPaTHBIM
04 buxBanpatHoe ypaBHeHue. IIpumepbl pelIeHHs YpPaBHEHHM TpPETbed W
' 4eTBEPTOU CTENEHEHN pa3IoKEHUEM Ha MHOXKHUTEIN
2.5 Pemenue 1poOGHO-paliMOHAIBHBIX YpaBHEHHH
2.6 CucreMsl ypaBHEHUH
2.7 VYpaBHeHMe ¢ ABYMsI IEPEMEHHBIMU U €10 rpaduk
2.8 Pemenne cucreM qByX JTMHEHWHBIX YPABHEHUH C JBYMS IEPEMEHHBIMU
29 Pemenne cucreM NByX ypaBHEHHM, OJHO M3 KOTOPBIX JIMHEHHOE, a Ipyroe —
' BTOPOM CTEIEHU
2.10 I'paduueckas MHTEpIIpETALMs CUCTEMbI YPaBHEHHH € ABYMsI IEpEeMEHHBIMU
2.11 Permenue TekCTOBBIX 33au alredpandeckuM crocooom
2.12 UuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne MMHENHBIX HEPABEHCTB C OJTHOW NTEPEMEHHON
2.14 Pemienue cuctem JIMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOMN
2.15 KBagparHbsle HEpaBeHCTBA
516 I'padmyeckass uHTEprnpeTanysi HEPAaBEHCTB M CHUCTEM HEPABEHCTB C ABYMs
' NIEPEMEHHBIMU
3 OyHKIMU
31 KBagpatnunas ¢yakuus, e€ rpaduk u cpoiicTBa. [lapabosa, KOOpAWHATHI
' BEPIIUHKI MapaboIbl, OCh CAMMETPUHU TTapa0OITbI
3.2 I'paduxu GyHKIMi y=kx, y=kx+b 1 UX CBOHCTBa




3.3 I'paduku dynkomit y=k/x, y = x* u ux cBoiicTBa

34 I'paduku GyHKIMi , 1 UX CBOMCTBA
4 YuciioBble OCIE0BATEIBHOCTH

i1 OnpezneneHue U crocoObl 3aJaHUs YUCIOBBIX IOCIENOBaTEIbHOCTEH. 3aaHue
' MOCIIEA0BATEIHPHOCTH PEKYPPEHTHOM (hopMyIioi u popMyIioit n-ro daeHa

42 Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apu(pMeTHUECKO
' IPOTrPECCUH, CyMMBI NIEPBBIX 71 YJIEHOB

43 I'eomerpuueckas mnporpeccuss. QPopMysibl n-r0O  WIEHa T'€OMETPUYECKON
' IPOTPECCUH, CYMMBI IIEPBBIX 71 YICHOB

44 N300pakeHre wieHOB apu(METHUECKOW U TIeOMEeTPUYECKOl mporpeccui
' TOYKaMHU HAa KOOPJAMHATHOM IIJIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHIMAIBHBIN POCT

4.5 Cno’xHbI€ MPOLIEHTHI




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpedoOBaHMS

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

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omepaly HaJl MHOXXECTBAMU, YMEHHUE OIEepUPOBATH MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUKI, MPUMEHATh UX MPU PELICHUU
3aJ1a4; YMEHHUE UCIOJIb30BaTh rpapuuecKoe MpeiCTaBIeHHE MHOKECTB
JUISL ONTUCAHMS PeabHBIX MPOIIECCOB U SIBJICHUM, MPH PEIICHUH 3a/1a4

U3 ApYrux y4yeOHBIX MPEIMETOB

YMeHHe onepupoBaTh MOHATUAMM: OIPENEICHUE, aKCHOMa, TEOpEMa,
JI0Ka3aTeJIbCTBO; YMEHHUE paclo3HaBaTb HUCTHUHHBIE U JIOXKHbBIE
BBICKA3bIBAaHUSA, INPUBOJIUTH NPHUMEPHl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBAHHA U OTPULAHUA BBICKA3bIBAaHUM

YMeHue onepupoBaTh MOHATUSAMU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJIbHBIX YHCEJI, IPU3HAKU
JeTUMOCTH, LEJI0€ YHUCIIO, MOAYJb 4YHCIa, OOBIKHOBEHHas IpoOb U
NecsiTUYHas Opo0b, CTaHIAPTHBIA BUJ YMCIA, PallMOHAIBHOE YHUCIIO,
UppalMoHAIbHOE YHCIIO, apU(pMeTHUYeCKUi KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIAaMH, CpaBHUBAaTh U
yIOpSAOYMBaTh YHCIA, MPEACTABIAThH 4YHCIA Ha KOOPAMHATHON
MPSIMOW, OKPYIJIATh YHCIA; yYMEHHE JeJaTh MHNPUKUIKY U OLEHKY

pe3yiibTara BBIUMCIICHUH

YMeHue onepupoBaTh MOHATHAMH: CTENEHb C LENBIM I0Ka3aTelleM,
apu(pMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJIbHOM CTeneHu
Oosbllle €IMHUIBI; YMEHHME BBIIOJIHATH pPAcdy€Thl MO (Qopmylam,
npeoOpa3oBaHus IENbIX, JAPOOHO-pallMOHANBHBIX BBIPAKEHUH U
BBIPAKEHUI C KOPHSMHM, PA3JIOKEHHE MHOTOUYJIEHA HA MHOXUTENHU, B
TOM YHCJIE C MCIOJIB30BaHUEM (OPMYJT Pa3HOCTH KBaJpaToB H

KBaJpaTa CyMMBI U Pa3HOCTH

YMenue OonecprupoBaTh NOHATUAMU: YUCIOBOC PAaBCHCTBO, YPABHCHUC C

OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C




[IEPEMEHHOM; YMEHUE pellaTh JUHEHHbIE U KBAJpPATHHIC YpaBHEHMS,
JIpOOHO-pallMOHAIbHBIE YPaBHEHUSI C OJHOW TMEPEMEHHOM, CHUCTEMBI
JIBYX JIMHEHHBIX ypaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
[IEPEMEHHOM, B TOM YHUCJIE MPU PELIEHUHN 33134 U3 JIPYruxX MpeaMeTOB
W TPAKTUYECKUX 337a4; YMEHUE HCIOJIb30BaTh KOOPAWHATHYIO
IpSMYI0O ¥ KOOPIMHATHYIO IIJIOCKOCTh ISl M300pa)KeHHsl pelieHuit

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIUS, rpaduK GYyHKIHUU, HYIN
byHKIMH, HPOMEXYTKH 3HAKOIOCTOSTHCTBA, HPOMEXYTKH
BO3pacTaHusi, yObIBaHUWS, HaAWOOJbIIEE W HAUMEHbIIEE 3HAYCHHUS
byHKIHH; yMeHHe OIIepUPOBATH HOHSATHSAMHU: npsmast
MPONOPIMOHAILHOCTD, JTMHEWHAs (YHKIUS, KBaJApaTudHas ()yHKIIHS,
oOpaTHasi TPOMOPIMOHANBHOCT, Mapabosia, rumnepOoia; yMeHHUe
CTpouTh Tpaduku GyHKIINN, UCTIOTB30BATh TPA(UKH JIJIS ONIPEICTICHIS
CBOMCTB IIPOIIECCOB M 3aBUCHMOCTEH, JJISl pelleHHs 3a1ad U3 APYTux
Y4eOHBIX TPEAMETOB W pPEATbHOW IKU3HH, YMEHHE BBIPAXKAaTh

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

Ymenue OIIepUpOBATH HOHSTUSAMH: IIOCJIEZIOBATEIBHOCTb,
apudmernueckass M TE€OMETpUYECKass  IMPOTPEecCUr;  yMEHUe
UCIOJb30BaTh CBOMCTBA MOCJENOBATENbHOCTEH, (HOPMYIBI CyMMBI U
o0IIero 4jaeHa MpH PelIeHUM 3a/ad, B TOM 4YHCIe 3a1ad U3 IPYTUxX

y‘Ie6HHX npeaAMETOB U peaanoﬁ KHU3HU

YMeHue pemars 3a7aud pa3HbIX TUIMOB (B TOM YHCIE Ha MPOIEHTHI,
JOIM W 4YacTH, JBWXKEHHUE, paldoTy, IIEHy TOBapOB MU CTOMMOCTh
TOKYIIOK W yCIIYT, HAJIOTH, 33/1a4¥ U3 00JIACTH YIPABJICHUS JIMYHBIMHU U
ceMeHbIMU  (UHAHCAMH); YMEHHE  COCTaBIIATH  BBIPAXKCHUS,
YpaBHEHUsA, HEPABEHCTBA W CHUCTEMBl [0 YCJIOBHUIO 3aJ1ayH,
WCCIIeIOBATh TMOJIYUEHHOE PEIIEHHEe W OIEHUBATh MPaBAONOI00HOCTh

IMOJIYUYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBarh NOHATUAMU: (UTYpPA, TOUKA, OTPE3OK, MpsMas,
Ty, JIOMaHasi, yrojl, MHOTOyTOJIbHHK, TPEYrOJIbHHUK, paBHOOEAPEHHBIH
U PaBHOCTOPOHHHU TPEYTOJbHUKH, IPSAMOYTOJIBHBIM TPEYTrOIbHUK,
Me/raHa, OUCCeKTpUca M BBICOTa TPEYrOJbHMKA, YETHIPEXYTOJIBHUK,

napajuieiorpaMMm, pomMO, TPSIMOYTOJbHHMK, KBajapaT, Tparenus;
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11

12

OKPYXXHOCTb, KpyT, KacaTelbHas; 3HAaKOMCTBO C MPOCTPAaHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3a/aud, B TOM YHCIIE U3 MOBCEIHEBHOMN
JKU3HHM, Ha HAXOXKICHUE TNeOMETPUYECKUX BEIIMYMH C MPUMEHEHHEM

M3YYEHHBIX CBOMCTB GUryp U (pakToB

YMeHue OomnepupoBaTh IOHATUAMHU: PABEHCTBO (HUIyp, PaBEHCTBO
TPEYTOJIbHUKOB; NapauIeIbHOCTh M INEPHEHAUKYISIPHOCTh IPSMBIX,
yrojl MEeXAY HpsMbIMU, MEPHEHIUKYIAp, HAKIOHHAs, IPOEKLUs,
nojxobue ¢uryp, noJo0HbIe TPEYTOJIbHUKH, CUMMETPUS OTHOCUTEIBHO
TOYKM M MNPAMOW; YMEHHE DPACIIO3HABATh PABEHCTBO, CUMMETPHUIO U
nojxobue ¢uryp, napamieNbHOCTh U NEPHEHIUKYIIPHOCTh MPSMBIX B

OKpY’KaloIlleM MUpe

YMeHue onepupoBaTh IMOHATHUAMM: JUIMHA, PAacCTOSHUE, YIoj
(BemuuMHA yria, CUHYC U KOCHHYC YIJla TPEYroJbHMKA), IUIOIIA[b;
YMEHHE OLIEHUBATh Pa3Mephl MPEAMETOB U OOBEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHE HIpUMEHATh (OpMyabl TMepuMeTpa U  IJIOLIaIU
MHOTOYTOJIFHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAN Kpyra, o0bema
MPSIMOYTOJIBHOTO MapaUICNICIIUIIEla; YMEHHUE INPUMEHATh IPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA,
teopeMy Iludaropa, TpUroHOMETpUUYECKHE COOTHOLICHHS  JUIs

BBIYMCIICHHS JUIMH, PACCTOSIHUM, ITOIAAeH

YMenue wuzo0paxarb IUIOCKHE (UIypsl W UX KOMOMHAIIWH,
IPOCTPAHCTBEHHbIE (UIYpbl OT PYKH, C TOMOIIbIO YepTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB [0 TEKCTOBOMY WJIH

CHUMBOJIbHOMY OIIMCAHUTO
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VYMmenune OIICpHUPOBATH HOHATUAMMN: IpsAMOYTOJIbHAA cucrema
KOOpAWHAT, KOOPAWHATHI TOYKH, BCKTOD, CymMmMma BCKTOPOB,
IMPOU3BCACHUC BECKTOPA HA YHUCJIO, CKAJIAPHOC IMTPOMU3BCACHUC BEKTOPOB,
YMCHHEC HCIOJIb30BAThL BCKTOPbBI U KOOPAWHATHI IAJId MPCACTABJICHUA
JaHHBIX W PEIICHHA 3aJad4, B TOM 4YHCIIC H3 JPYIrux y‘-Ie6HI)IX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

14

YMeHue omepupoBaTh IMOHSATUSMHU: CTOJOMKOBBIE U KPYTOBBHIE
IuarpaMMmbl, TaOnWIBL, cpeaHee  apudMeTHYeCKoe, MeauaHa,
HauOoJplllee M HAaUMEHbIIee 3HAYCHHUs, pa3Max YHCIOBOTO Habopa;
YMEHHE  W3BJICKaTh, HMHTEPIPETUPOBATH H  IPEOOPa3OBHIBATH

uHpOpMaIMIO, TPEJICTaBICHHYI0 B Ta0iMIaX M Ha JgUarpaMmax,




OTPAKAIONIYIO CBOWCTBA M XaPAKTEPUCTHKH PEATBHBIX IMPOIECCOB U
SIBJICHI/II\/'I; YMCHUC pacrio3HaBaTh N3MCHYUBLIC BCIIMYMHBI B

OKpY’KaroIllleM MUupe
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YMeHue omnepupoBaTh TMOHATHAMU: CIYYalHBIA OMBIT (CIydalHbBIN
OKCIIEPUMEHT), JJIEMEHTapHOE COObITHE (JIIEMEHTApHBI HMCXOJ)
CIIy4aiflHOTO OIbITa, CIIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HAXOAWTh BEPOATHOCTH CIIYYaWHBIX COOBITUHA B ONBITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAapPHBIMU COOBITHSIMH; YMEHHE pellaTh
3a/ladyd METOJIOM OPraHHW30BAHHOIO Mepedopa U € HUCIOJIb30BaHUEM
MpaBWJia YMHOXXEHHUS; YMEHHUE OIICHHBATh BEPOATHOCTH peajbHBIX
COOBITUN M SIBICHWUH, MOHUMATh POJb MPAKTUUECKH IJOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHI B OKpYXAaloIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C IIOHSITHEM HE3aBUCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €ETO POJIbIO B MACCOBBLIX ABJICHHAX

16

YMeHue BbIOMpATh MOIXOISIIMNA W3YUYEHHBIM METON AJIs pPelIeHHs
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HU, PACIIO3HABATH MPOSBIECHNE 3aKOHOB MAaTEMAaTUKHU B
HUCKYCCTBE, OIMCHIBATh OTJEIbHBIC BBIJAIOIIMECS  PE3YJIbTATHI,
MOJYYEHHBbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, MPUBOIUTH
MIPUMEPhl MATEMATUYECKUX OTKPBHITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOH UCTOPHUH




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA

1 Yucna v BBIYUCICHUS

1.1 HarypanbHble u niensle uncia. [Ipu3Haky AeIMMOCTH LEIbIX YHCell

- OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTHI,  OECKOHEUHbIE
' MIEPUOIUUECKHIE IPOOH

13 Panmonaneupie uncia. ApudMeTHdyeckue omepalud ¢ PaluoHAIbHBIMU
' qucIaMu

14 JeiictButenpupie yncna. ApupMETHYECKHE OIlepaluu ¢ JeHCTBUTEIbHBIMU
' YUCIAMHU

s [TpuOnkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYTJICHHUS, NPUKHAKA M OILIEHKa
' pe3ynbTaTa BBIUUCICHUN
2 AnrebpanuecKue BbIPAXKEHUS

2.1 bykBeHHbIE BbIpaK€HUS (BBIPAXKEHUS C IEPEMEHHBIMH )

55 Crenenp ¢ nensIM mnokasareneM. CTENEHb C palMOHAIBHBIM I10Ka3aTEJIEM.
. CaoiicTBa cTeneHn

2.3 MHorouseHsl

24 AnrebGpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HATypaJbHOW  CTEINEHHU. HevictBuss ¢
' apupMeTHUeCKUMHU KOPHSIMH HaTypalbHON CTEIEHH
3 YpaBHEHUS 1 HEpABEHCTBA

- Llensie u apoOHO-panMoHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYIHOCTH
. ypaBHEHUN

1s Llensie u ApoOHO-panoOHaIbHBIE HepaBeHCTBA. CHCTEMbI U COBOKYIHOCTH
' HEPABEHCTB

3.3 Pemienue TekCTOBBIX 33724
4 YucnoBbIe IOCIEN0BATEILHOCTH

4.1 ITocnenoBaTENBHOCTH, CIIOCOOBI 3a0aHMs II0CIIEN0BATEIHLHOCTEN

4.2 Apudmerndeckass U TeoMeTpudeckas mporpeccuu. dopmyna  CIOKHBIX




IIPOLICHTOB

5 OyHKIU
OyHKIUsA, cnocoObl  3amanus  GyHkiuu. ['paduk  pyakmuu.  OO6nacTh
OIpesieNIeHnsl U MHOKeCTBO 3HaueHul ¢pyHkuuu. Hynu gynkuuu. IIpomexyrku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIMHA. MakCUMyMBbl U
MUHUMYMBl (yHKIMH. Hanbospinee W HauMeHbllee 3HaueHHE (YHKIUU Ha
IPOMEKYTKE
6 KoopauHartsl Ha npsmMoil ¥ IIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexkapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUTypsl 1 UX CBOICTBA
7.2 TpeyronbHUK
7.3 MHoOroyroiabHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHune reoMeTpu4ecKix BEIMYUH
7.6 BekTops! Ha TIOCKOCTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padbr




YUYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Anrebpa, 7 knacc/ MakaporueB FO.H., Munaiok H.I'., Hemikos K.W. u npyrue
2023r, Mocksa «IIpocsemienue»

Anrebpa, 8 kiacc/ MaxkaperueB FO.H., Munarok H.I'., Hemkos K.W. u npyrue
2024r, Mocksa «IIpocsemenne»

Anrebpa, 9 xnacc/ Makaperues FO.H., Munatox H.I'., Hemkos K.W. u gpyrue
20251, Mocksa «IIpocBelieHue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

KoHTposibHbBIE 1 caMOCTOSTEIbHBIE PA0OTHI O anredpe U reoMeTpuH, 7
knacc/XKypasnes C.I'., U3oroBa C.A.: M3gatenbctBo "Ox3amen", 2023
KoHTposbpHbIE U caMOCTOsITENIbHBIE PA0O0THI 1O anredpe u reoMeTpuu, 8
kiacc/XKypasnes C.I'., U3otoBa C.A.: M3narensctBo "OK3amen", 2024
KoHTposbpHbIE U caMOCTOsITeNIbHBIE PA0O0THI 1O anredpe u reomeTpuu, 9

knacc/XKypasnes C.I'., U3oroBa C.A.: U3aarensctBo "Ok3amen", 2025

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

HTTPS://RESH.EDU.RU/

HTTPS://WWW.YAKLASS.RU

HTTPS://SKYSMART.RU

https://m.edsoo.ru
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