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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIAE€TCS OJHAM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHAa 0OECIeUnBaET U3YUYEHHUE IPYTUX TUCIUILINH, KaK €CTECTBEHHO-
HAyyHOro, TaK U TyMAaHUTAPHOTO LHUKIOB, €€ OCBOEGHUE HEOOXOAUMO s
IPOAODKEHUs 00pa30BaHUs U B ITOBCEIHEBHOM KU3HU. Pa3Butue y 00ydaromuxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH alreOpandecKux
abcTpakiuii, cnoco0e OTpaKEHHUsI MaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B NPUPOJE U OOILECTBE, POJM MAaTEMaTHUYECKOIO MOEIMPOBAHHUS B HAYYHOM
NO3HAHUM U B IMIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
U Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJIsl a/IalTallid B COBPEMEHHOM LU(POBOM
oOmecTBe. M3ydyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaTb CBOM JEMCTBHUSI U BBIBOBI,
dopMynupoBath yTBepKAeHU. OcBOEHUE Kypca aare0pbl 00ecneunBaeT pa3BUTHeE
JOTUYECKOTO MBIIUICHUSI OOYJaroImIMXCsA: OHM HCIHOJB3YIOT JACIYKTUBHBIE U
WHAYKTUBHBIE PACCYXJIEHUs, 0000IIeHIEe H KOHKPETU3AINIO, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENbHBIE  00BEM
CaMOCTOSITENIbHOM  JIEATEIbBHOCTH  OOYyYarolIMXcs, IO3TOMY CaMOCTOSITEJIbHOE
pelIeHre 3a1a4 ABJISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00Y4YEeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o01miero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEITbHO-METOAMYECKIE
auHUM: «Yucaa v BBIYMCIECHUS», «ANreOpandeckie BhIpaKEeHUs», «YpPaBHEHUS U
HEpaBeHCTBa», «DyHkuun». Kaxgas U3 3TUX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBACTCS HAa MPOTSHDKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
JIPYTUMH €ro JuHusMdU. B Xone u3ydeHuss ydeOHOro Kypca oOydaromiuMmcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpaMMy Yy4yeOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTeMaTH4YECKOro o0pa3oBaHus U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YUYaIOIIMMUCS
OCHOB  YHUBEPCAIBbHOTO  MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYpHOM OCOOCHHOCTBIO Y4eOHOTO Kypca «Anredpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMM «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM st
JaBbHENIIIETO M3Yy4YeHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYarOIIMXCs
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJTOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PAlMOHAIBLHBIMH M HPPANUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



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

Copnep:kanue JByX aireOpanyecKux JIMHUN — « AITeOpanyecKue BhIPAKEHUS
U «YpaBHEHUSI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYyYaroIIMXCs
MaTEMaTUYECKOIo amnmnapara, HeOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHUsl y4yeOHBIH MaTepuai TPYIIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUN. AnreOpa JEMOHCTPUPYET 3HAUYEHUE MAaTEMAaTHUKU Kak
A3bIKa JUI TIOCTPOCHMSI MaTEMaTHYECKUX MOJEJIEH, OIHMCAHMS INPOLECCOB U
SBJIEHUN peadpbHOro Mupa. B 3amaunm oOydeHust anreOpe BXOAAT TaKkke
JanbHEWIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, W OBJIAJICHUE HaBbIKAMU
JNEeAYKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBanne cUMBOJIBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUs, CHOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPUECTBY.

Conepxxanue GyHKIMOHAIBHO-TpaUUeCKON JTUHUU HAIIEJIEHO Ha TIOJIyYEHUE
OOy4YaroIIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEMIEH MaTeMaTUYECKON MOJIENH
JUTSl ONTMCAHUS M UCCIEA0BaHMs Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUM B MPUPOJIE
u odmectBe. M3ydyeHue marepuana crocoOCTBYET PAa3BUTHIO Yy OOYyYaroIIMXCs
YMEHUS UCIIOJIb30BaTh PA3JINYHBIE BBIPA3UTEIIBHBIE CPEICTBA A3bIKA MATEMATUKHU —
CIIOBECHBIE, CUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (OpMUpOBaHHE
MPEACTABICHUN O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPBI.

CornacHo yueOHOMYy MjaHy B 7-9 Kkjaccax u3ydaeTcss Y4YeOHbBIH Kypce
«Anrebpa», KOTOPbIM BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COAECpMaHUS:
«Yucna W BBIUUCIEHUA», «ANredpanyeckue BbIPAXKCHUS», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpay» orBoautcs 306 yacos: B 7 kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 waca B Hezgeno), B 9
kiacce — 102 yaca (3 gyaca B Hezelto).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yuciia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JE€CATUYHBIC, TIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4HCIIA, 3allUCh, CpPaBHEHUE,
YyOOPSAOYMBAHUE  PALMOHAIBHBIX  4YHceld. ApumeTnueckue JEHCTBUSA C
palMOHAJIBHBIMA YKCIIaMH. Pemenne 3axad U3 peaslbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM II0Ka3aTeJEM: OINpEeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPEIEIEHUs], 3aUCh 00bIIMX yuce. [IpouenTsl, 3anuce
IIPOLIEHTOB B BUJE poOU U ApoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33/1a4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnE TPU3HAKOB  JCIUMMOCTH, pA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IIPOTIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPAKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommyCcTUMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaeHue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. IlpeodpazoBanue OyKBEHHbBIX BbIpaKEHUH,
TOXX/IECTBEHHO paBHbIE BBIPQKEHHUS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MIPOU3BEJEHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEJAEHUS OJOOHBIX ClIaraeMbIX.

CBoOJliCTBa CTENEHH C HATypaJIbHBIM [IOKA3aTEJIEM.

OpHounensl 1 MHOrouseHsl. CreneHb MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMyIlbl COKpPAIEHHOTO YMHOMKEHMS: KBaJpar
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBajaparoB. Paznoxenue
MHOT'OYJIEHOB HAd MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, IMpaBuja MpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCHJIBHOCTh YPABHEHUM.

JluHeniHOe ypaBHEHHE C OJHOM NIEPEMEHHOM, YHCIIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CocCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a71a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JluneiitHoe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEMHBIX YPaBHEHUW C JBYMs IIEpEMEHHBIMU. PelieHue cucreM ypaBHEHHUU
CrocOOOM MOACTaHOBKHU. I[IpuMepbl pelnieHusi TEKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHECHMM.

DyHKIUU



KoopauHara Touku Ha npsiMou. UucnoBble NPOMEXYTKU. PaccTosinne Mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpssimoyrosibHast cucteMa kKoopauHaT, ocu Ox u Oy. AOcuucca U opauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CoiictBa Qpynkuwmii. Jluneitnas gpynkuus, e€ rpaduk. ['padux dpynkimm
y = [x|. I'paduueckoe pelieHne ITUHEHHBIX YPAaBHCHHH M CHCTEM JHHEHWHBIX
YPaBHCHUU.

8 KUIACC

Yucia ¥ BIYMCICHUS

KBagparHbeiii kopeHb W3 uncia. [loHsTHE 00 HppalMOHAIBHOM YHCIIE.
Jecsatnunbie TpuOIMKEHUST UppalMOHAIBHBIX yucen. CBolcTBa apupMETUYECKHUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPEOOPa30BAHUIO YHUCIOBBIX BBIPAXKEHUN
Y BBIYUCIICHUAM. [[eiCTBUTEIIbHBIC YUCIIA.

CrerneHb ¢ LenabIM ITOKa3aTeneM U €€ cBoricTBa. CTaHmapTHas 3alKCh YNCIA.

AnreOpanyeckre BhIpaXeHUSAJIreOpandeckne BbIpaKeHu sl

KBampaTHblii  TpEXwieH, pas3loKEHHE KBAJPAaTHOIO TpPEXWIEHA HA
MHOKHUTEJIN.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoll JpoOu.
CrnoxxeHue, BbIUMTAHUE, YMHOXKEHHE, JI€JICHHE anreOpandyeckux JapoOei.
ParnmonanbHble BEIpaKEHUS M UX NpeoOpa3zoBaHUeE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHMS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, GQopmyia KOpHEW KBAaJApPATHOTO YpaBHEHUS.
Teopema Buera. Penienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiime qpoOHO-palMOHAIbHBIE YPABHEHMUS.

['padrueckas mHTEpnperaurs ypaBHEHUN C ByMs MIEPEMEHHBIMU U CHCTEM
JVUHEWHBIX YpaBHEHHW C JBYMsS IIepeMEHHbIMM. lIpumepnl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3aj1a4 alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OIHOW IIEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJJHOM NTEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue @ynkuuu. OOnacTh oOmpeAesNeHus W MHOXECTBO 3HAYCHH
dbynakuun. CriocoOb! 3a1anust PyHKITUH.

I'padux ¢dynkummu. YUrenune coicTB dyHKumuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKIHHA, OTPAXKAIOIMINUX PEATbHBIE MPOIECCHI.



OyHKIMY, OMUCHIBAIOIINE TPSIMYI0 U OOpaTHYIO MPOMOPIMOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. OYHKIHK y = X2, y = x3, y = \x, y=|x|. T'paduueckoe
pelIeHNE YPaBHEHUI U CUCTEM YPaBHEHUI.

9 KIIACC

Yucia ¥ BbIYMCICHUS

PanmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHbIE U OECKOHEUHBIE
JeCATUYHBIE APpoOU. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXK1Y MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE [IGHCTBUTENIBHBIX 4YHCEN, apuMeThdecKue JEUCTBHS C
JEACTBUTEILHBIMU YUCIIAMU.

Pa3meppl OOBEKTOB OKpYXAlOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnxE€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJIeHHE
yucen. [[puknaka u onieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. Pelienne ypaBHEHUN, CBOASIIMXCS K JIMHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelmieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTEIICHEN Pa3JI0KEHNEM HA MHOKUTEIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PelieHue TEKCTOBBIX 3ajad
aNredpandyeckKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem nByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. Pellienne cucTteM 1ByX ypaBHEHHU,
OJIHO W3 KOTOPBIX JHMHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
WHTEPIIPETaLNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW INEpeMEHHOM. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, kKoopauHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MTAPaA0OJIBI.

I'paduxn pyrximit: y =kx, y =kx + b, y =k/x, y = x3, y =Vx, y = |x| , u ux
CBONCTBA.



Yucnosele  mocnenoBaTeabHOCTHUHMCI0BbIE  MOCIEA0BATEILHOCTH M
Nporpeccun

[loHsAiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHHME IIOCIEN0BATEIBHOCTH
peKkyppeHTHOI popMyoit u hopmysiol n-ro dieHa.

Apudmernueckass U reoMeTpuueckas mporpeccuu. QopMmyinbsl n-ro 4ieHa
apu(pMeTHIeCKOl U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX 71 YJICHOB.

N300paxeHne 4IEHOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHMHBIN M DKCIIOHEHIMAIBHBIA POCT.
CnoxHBIE TIPOLIEHTHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKkTepU3yIOTC:

1) maTpuoTnyeckoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JTOCTHKEHHUM B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpa;kaIaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYXACHUIO 3TUUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM BaXHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B pEIICHUU MPAKTUYECKUX 3aaad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTH MaTEeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIHON NpodeccruoHaIbHOM
NESTEIIbBHOCTH M Pa3BUTHUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBHUAYAIBHON TPAeKTOPUU 00pa30BAHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKu Kak cdepbl UelI0BEYECKOi
NEATEIbHOCTH, 3TANoB €€ pa3BUTUSA W 3HAYMMOCTH I PA3BUTHS LIMBUIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTU4YECKOW KYJIbTYpOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuueckoe Bocnutanue, GopMHpPOBAHHE KYJILTYPHI 310POBbS H
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(HOPMHPOBAHHOCTHIO HaBbIKa pedJICKCUH, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa IPYyroro 4eJ0oBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUMU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXAaloIled cpenapl, IIaHUPOBAHUS IOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUI JIsI OKPYXAaIOIIEH Cpeabl, OCO3HAHHEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTEeH UX pelICHHUS;

8) ajanTanusa K U3MEHSAIOIMMCS YCJIOBHAM COLUMAJBLHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOINPEIACIEHHOCTH, MOBBLIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPaAKTUUYECKYIO JEATeIbHOCTh, B TOM UHCIIC
YMEHHUE YUYUTHCS y JPYTrUX JIOJIEH, MPUOOpETaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh UJEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTBI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, TUIAaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYaIllMI0 KaK BBI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3zoBble ornyeckue AecTBu:

e BBIBIIATh U XapaKTEPHU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUH, OTHOUIEHWUH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTpEJCICHUs]  TMOHSATWUW, YCTAHABIMBATh CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKany, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W  MPeoOpPa30OBBIBATH  CYKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHhIE W oOIIue,
YCIIOBHBIE;



BBISIBIISAITH ~ MAaT€MAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX,
npemjiaraTb  KpUTEPUM Ui BBISIBJIEHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

JeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, JNEIYKTHUBHBIX HU
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHH 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIbHO HECIIOKHBIE J10KA3aTEIbCTBA
MaTeMaThyeckux (aKkToB, BBICTpaUBaTh AaAPTYMEHTAIIMIO, MPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 pemeHus y4yeOHOW 3aauyd (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHUs, BBHIOMpATh HauboJee NOAXOMAUUMNA ¢ Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHUSA,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUYUE, NPoOIemMy,
CaMOCTOATENIbHO YCTaHaBIIMBaTh MCKOMOE€ U JaHHOE, (OpMUPOBAThH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

IPOBOJAUTH 10 CaMOCTOSITENIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME  TIO  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy cOO0M;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIIEOBAHMSI, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

POTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TpOIECCca, a TAKXKE BBIIBUTATH
IPEIOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W M30BITOYHOCTh WH(OpPMAINH, JTAHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4H;

BBIOUpaTh, aHAJIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uHGOPMAITUIO PAa3TUYHBIX BUIOB U (OPM IIPEICTABIICHUS,

BBIOMpATh (GopMy TpeAcTaBiIeHUS HHPOpMAIMM € WLUIIOCTPUPOBATH
peliaemMple 3aJadyd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMHU;

OIICHMBATh HAAEKHOCTh WH(OOpPMAIMU TIO0 KPUTEPHUSM, MPEITIOKEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC YUeOHbIe NeHCTBHA:



BOCIPUHUMATh H  (OPMYIHUPOBATh CYXKICHUS B COOTBETCTBHUH C
YCIIOBHUSIMHU U LEJISIMU OOLIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh IOTYYEHHbIN pe3yibTarT;

B X0J1€¢ 00CYKJeHU 3a7]aBaTh BOIPOCHI 10 CYIIECTBY OOCYKIAa€MON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCIEHHBIC HA MIOUCK
pELICHUs, COIOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSAMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MUIIMM, B
KOPPEKTHOM Gopme popMyIupoBaTh pa3HOIIACUs, CBOU BO3PAXKEHHUS;
OPEICTaBIsITh  pEe3yJbTaThl  pElIeHHWs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HCIOJb30BaTh  IPEUMYINECTBA  KOMAHJIHOM M
UHAMBUIYAJIbHON paboThl MpU pEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3azay;

IPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JA0roBapuBaThCA,
o0Cy>KIaTh IPOLECC U Pe3yJIbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYyNIOBBIX (opmax paboTsl (0OCyXaeHHs, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacTb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH/Ibl,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPUSIM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YYeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIATh IUJIaH, aJICOPUTM PEILICHUS 3aAaud (WU €ro
4acTh), BBIOUpATh CIOCOO pEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTUpPOBAaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUK.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca u
pe3yJibTaTa pelICHUsI MaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPHU PEIICHUU
3a7a4d, BHOCUTHh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATa ACATEIBHOCTU IOCTABIECHHOW LEIIH
U YCJIOBHSIM, OOBSICHSTh MPUYUHBI JOCTIKCHUS UM HEJOCTHKEHUS 11EIIH,
HaxOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHny oOyueHuss B 7 kjacce OOyYaroIIMKCA MOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

Yuciia 1 BbIYMCICHUS

BreimonusaTe, codeTas yCTHbIE M MUChMEHHBIE TPUEMBI, apuUPMETHUECKHUE
JEUCTBHS C PAalMOHAIIBHBIMU YUCIIAMM.

HaxoauTs 3HaueHHsI YUCIOBBIX BBIPAXKEHUH, NMPUMEHSTh pa3zHOOOpa3HbIE
CHOCOObI U MPUEMBI BBIUMCIECHUS 3HAYEHUM APOOHBIX BBIPAXKEHUMH, COAEpKAIIUX
OOBIKHOBEHHBIE U JIECITUUHBIE TPOOH.

[lepexonuTh OT OMHOM (HOPMBI 3aITUCH YHUCEN K APYroi (mpeoOpa3oBHIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBAaTh U YIOPSI0YUBATH PALIMOHAIILHBIE YHCTIA.

OKpyIJITh Yuca.

BBITTONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLIEHKY 3HAYECHHI
YUCJIOBBIX BBIPAXXCHUI. BBINOIHATE ACUCTBUSA CO CTENEHSAMHM C HATypaJbHBIMHU
IIOKa3aTeJISIMH.

[IpuMeHsATh  TpPU3HAKU  JEJIMMOCTH, pa3JIO)KEHHUE HAa  MHOXKUTEIH
HATypaJbHBIX YUCEIL.

PemaTe npakTUKO-OPUEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, IPONOPLUUOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMH, HHTEPIPETHPOBATH
pe3yNbTaThl peIeHUs 3a4a4 ¢ YYETOM OTPAaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBAaMHU
paccMaTpuBaEeMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPAKEHUA

Hcnonp3oBath anredpanyeckyr0 TEPMHUHOJIIOTHIO U CUMBOJIUKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAXKEHHM NpPH 3aJaHHBIX 3HAYCHUSX
NIEPEMEHHBIX.

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEJCHUEM TTOJIOOHBIX CJIATa€MbIX, PACKPBITUEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJipaTa pa3HOCTH.

OcCylIecTBIIATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C TOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYIIUPOBKH  CJaraéMsiXx,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTs npeoOpa3zoBaHUsl MHOTOUYICHOB ISl PELICHUS Pa3IMYHbIX 3a]ad
U3 MaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYpPAIbHBIMU II0KA3aTEIsAMU LIS
npeoOpa3oBaHUs BBIPAKCHHIA.



YpaBHeHMs U HEPABEHCTBA

Pemwlats yMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
nepexoaa OT UCXOJHOI0 YPAaBHEHMS K paBHOCWIbHOMY emy. IIpoBepsTh, sBiseTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyecKre METOIbI IPU PEIICHUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JMUHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpauK JMHEWHOIO YpaBHEHHUS C
JByMsl TIEPEMEHHBIMH, TOJIb3YSICh TIpadUKOM, NPUBOJAUTH MPUMEPHI PEIICHUS
yYpaBHEHHUSL.

PemaTp cucteMbl 1ByX JIMHEWMHBIX YPaBHEHUI C IBYMS IEPEMEHHBIMU, B TOM
quciie rpaduuecKu.

CocTaBisATh M pelIaTh JIMHEWHOE YpaBHEHUE WM CUCTEMY JIMHEHMHBIX
YpaBHEHUH TIO YCJOBHUIO 3aJaud, HWHTEPHPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBbIN Pe3yJIbTar.

DOyHKIUU

N300paxaTh Ha KOOPIAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, NHTEPBAJbl, 3aAlMCHIBATh YHCIOBBIE IIPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OtmeyaTh B KOOPAMHATHOM IUJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpouTh rpaduky TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnucelBaTh C TOMOUIbIO (YHKIMA W3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHME, LI€HA, KOJWYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

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

[Tonnmate rpaduyeckuii crocod MpEACTaBICHHUS W aHaln3a WHOOpMAaIuH,
U3BJIEKATh U MHTEPIPETUPOBATH MHPOPMAIIUIO U3 TPapUKOB pEaIbHBIX IMPOLECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJIYYUT CIICAYIOIINE
NpPEeIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUA

Hcnonb30BaTh HadaJIbHbIE MPEACTABICHHUS O MHOXECTBE JIEHCTBUTEIBHBIX
YuCelN JUIsl CPAaBHEHUSI, OKPYTJICHUSI M BBIYUCIEHUH, U300paxaTh JEeUCTBUTEIbHbBIC
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSAMOMN.

[TpumensTh TOHATHE apU(METHUYECKOrO KBaJPATHOTO KOPHs, HaXOAWUTb
KBaJIpaTHbIE KOPHHU, HCIOJB3Ys MPU HEOOXOIUMOCTH KaJbKYJSITOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUHN, COJEPIKALUIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEH.



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.

BBITIONHITE TOXIECTBEHHBIE MPEOoOpPa30BaHMs PANMOHATLHBIX BBIPAKEHUN
Ha OCHOBE MPaBWJI ACHUCTBUHN HaJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[IpumeHsTh Mpeodpa3oBaHus BEIPAKEHUM JIs1 pEIICHUsT PA3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

PemaTe nuHEWHBIC, KBaJpaTHBIC YpPAaBHEHUS W palMOHAIBHBIC ypaBHCHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMsI IEPEMEHHBIMU.

[IpoBouTh MpocCTeiIve UCCIEOBaHUSI YPABHEHUM U CUCTEM ypaBHEHHM, B
TOM YHCJIE ¢ IPUMEHEHHEM TpadUuecKuX MpecTaBlIeHn (YCTaHaBIMBATh, UMEET
JU ypaBHEHWE WM CHCTEMa YpaBHEHUW pEIICHUS, €CIIM MMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT cioBecHON (GOPMYIHPOBKH 3a7adul K €€ ainreOpandeckoit
MOJIEId C TIOMOIIBIO COCTaBIICHUS YPaBHEHUS WM CHUCTEMbl YpaBHEHHIA,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ1a4¥ IMOJTyYEHHBIN pe3ybTarT.

[IpuMeHATh CBOWCTBAa YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pemaTh JIMHEWHbIE HEPABEHCTBA C OJHOM TMEPEeMEHHOM M UX CHUCTEMBI, JaBaTh
rpauyuecKyr0 WUTIOCTPALIUI0 MHOXKECTBA pEIICHWH HEPaBEHCTBA, CHCTEMbI
HEPaBEHCTB.

DOyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TOHITHS M S3BIK (TEPMHUHBI,
CUMBOJIMYECKHE O00O03HAYEHMsI), ONMPEACNATh 3HAUYCHHE (YHKIHUHU TIO0 3HAYEHUIO
apryMeHTa, ONpeeNiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduKy.

Crpoutsb rpaduku 3eMEeHTapHBIX (QYHKIMA BUAA:

y = k/x, y = x2, y = x3,y = |x|, y = VX, OmHCHIBaTh CBOICTBA YHCIOBOIA
dbynkIuu 1o e€ rpaduky.

K xoHmy oOydeHus B 9 kJjacce oOydYaromMiCs TIOIYYUT CIICIYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

Yucia v BBIYUCICHUSA

CpaBHHBATh M YIIOPSIOYMBATH PAIIMOHAIILHBIC M HPPAIIMOHAIBHBIC YHCIIA.

BeITTONTHATE  apupMETHISCKUE JEUCTBUS C palMOHAIBHBIMA YHCIIAMH,
couetas YCTHbIE W TIMChbMEHHBIE TPUEMBI, BBINIOJHATH BBIUUCICHUS C
UPpAMOHATHHBIMH YHCIIAMHU.



Haxonute 3HaueHHsT CTENEHEM C LENIbIMU I[IOKa3aTelsIMU W KOPHEW,
BBIYHCIISITh 3HAYCHHS YUCIIOBBIX BBIPAKECHUMU.

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

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHBIE YPAaBHEHUs, YPABHECHUS, CBOASAIIMECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEMHBIX YPAaBHEHUW C ABYMS NEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

PemaTe TeKCTOBBIE 3aauyd aiareOpamvyeckuM CrIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHUS UM CUCTEMBI JIBYX YPABHEHHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIIETOBAHUS YPABHEHUM U CUCTEM YpPaBHEHUU, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKuX Mpe/ICTaBlIeHUu (YCTaHABIMBATh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPABHEHUU DPELICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBAJpAaTHbIC HEPABEHCTBA, HU300pakaTh
pEIICHUE HEPABCHCTB HA YUCIOBOW MPSIMOMW, 3aMMCHIBATH PEUICHUE C IOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHCJIIOBOM MPSIMOM, 3alMCHIBATH PEIIEHNUE C TOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUU PA3JIAYHBIX 3a1a4.

DOyHKUNHA

Pacnio3naBath (GyHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUYECKH

pacnoJioKeHNe Ha KOOPJIAMHATHOM MIIOCKOCTH TpadUKOB (PYyHKUUN BUOA: y = kx, y
=kx+b y=kx,y=ax2 + bx +c,y=x3, y= Vx, y = |x|, B 3aBHCHMOCTH OT
3Ha4YE€HUU KOA(DPUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HM300paXaTh CXEMaTUYECKU TpapUKHA KBAIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

Pacno3naBaTh KBaJpaTuuHyl0 QYHKIUIO 110 (opMylie, MPUBOJIUTH MPUMEPHI
KBaJIpAaTUYHBIX (PYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, TEOMETPHH.

YucsioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO MPOrpeccud Npu
pa3HBIX CIIOCO0aX 3a/IaHMUS.

BbINONHATE  BBIUMCIACHHUS C  UCHOJB30BaHUEM (OpPMYyNI N-ro 4jieHa
apu(pMETHYECKON U TeOMETPUUECKON MPOrpeccCuii, CyMMbI IEPBBIX N YJICHOB.

N300paxkarh uYieHbl MOCIEN0BATEIBHOCTH TOYKAMU HA KOOPJIMHATHOM
IJIOCKOCTH.



Pematpe 3agaun, CBA3aHHBIE C YUCJIOBBIMH IOCIIEIOBATEIBHOCTSIMHU, B TOM
YHCclie 3a7aud U3 peaqbHON KU3HH (C UCIIOIB30BAHUEM KaJIbKYJISTOPa, HU(POBBIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne /o P Konrpoabnbsie IIpakruueckue (mudpp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
| Yucia u BeIYUCIICHUS. PalinoHaibHbIE 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 I https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Tosropenne n 0bobmennue 6 I https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 ITPOITPAMME 102 5 0




8 KUIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM uudposbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
| Anrebpanyeckue BbIpaKEHHUS. 14 | bubnnorexa [JOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
) Yucna u Beruncienus. CTeneHsp ¢ 1ebiM 5 bubmuorexa [JOK
oKasarejieM https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
3 v .H 17 1
paBHEHUS U HEpaBeHCTBA. HepaBeHCTBA hitps://m.cdsoo.ru/7f417af8
bubmuorexa [JOK
4 4 K 1 1
vclia v BelurciieHus. KBagpaTHele KOpHU 5 hitps-//m.cdsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 18 | bubnnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 Anrebpanyeckue BhIpaXKeHHUs. 3 bubnnoreka [JOK
KBanpaTnslii TpéxuiieH https://m.edsoo.ru/7f417af8
7 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 1 | bubnnoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
8 o .0 4
YHKIHH. LICHOBHBIC MOHATHA https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 o U 9 1
YHKIHH. THCIOBbIC QyHKIIIH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 IT 600 6 1
OBTOPEHHE 1 0DODIIEHIE https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 6 1




9 KUIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIe
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
| Yucna v BerunciieHus. JleiicTBUTEIbHBIC 7 bubnnorexa [IOK
quciia https://m.edsoo.ru/7f419d08
bubnuoreka [IOK
2 ) 1 1
YHIHHH 6 https://m.edsoo.ru/7£419d08
bubnunoreka LIOK
q 15 1
3 HCTTOBBIC HOCHCHOBATEILHOCTH] https://m.edsoo.ru/7£419d08
4 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C 15 | bubnnoreka [JOK
OJHOM EPEMEHHOU https://m.edsoo.ru/7f419d08
5 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 16 | bubnnorexa [JOK
ypaBHEHU U https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
.H 1 1
6 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 6 hitps//m.cdsoo.ru/Tf419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS 17 | bubmmnoreka HOK
3HAHUI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne ara ugposBbie
/i Tema ypoxa Beero KonTpoabubie IIpakTuueckue IIJ[3yqunﬂ :)Iﬁlil;l;OBaTeﬂbele
padoThI padoThI pecypes:
1 [TonsiTHE panMOHAIILHOIO 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 CpaBHeHue, ynopsi04MBaHue 1
parMoOHATBHBIX YHCEIT
g CpaBHeHue, ynops10uMBaHue 1
paIrMoOHATBHBIX YHCEIT
9 CpaBHeHue, ynops10uMBaHue 1
paIMOHATBHBIX YHCE
10 Crenens ¢ HATYpaIbHBIM 1 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 MPOMOPIUOHATEHOCTH
” Peanburie 3aBucumoctu. [Ipsimas u
oOpaTHast IPOMOPIIMOHATBHOCTH
4 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
MepEMEHHBIX
[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
MpUBEIEHNE TTOJO0HBIX ClaraeMbIX
34 CBoiicTBa CTENEHU C HATYpaJIbHbIM bubnnoreka [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
HOTORICHRT 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
YMHOKEHUS https://m.edsoo.ru/7f424¢12
46 @opMyIbl COKpaALIEHHOTO bubnnoreka [JOK
YMHOXECHHUS https://m.edsoo.ru/7f424fd2
47 DopMyJIbl COKPALLIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f4251d0
43 PaznokeHre MHOTO4YJIEHOB Ha bubmuorexa [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 Pa3nosxeHrne MHOTO4YIEHOB 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 Pemienue 3a7a4 ¢ MoMoIibo bubmuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f42064e
53 Pemenue 3aga4 ¢ moMoIs1o 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 [IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JTUHENHBIX ypaBHEHUI

C ABYMs IICPCMCHHBIMU




CucreMa IByX JIMHEHHBIX YPaBHEHHI

65 C IByMs IEPEMEHHBIMU
66 CucreMa IByX JIMHEHHBIX YPaBHEHHI
C IByMs IIEPEMEHHBIMH
67 Pemenue cucrem ypaBHEHHI bubmmorexa [JOK
https://m.edsoo.ru/7f4284de
68 Pewrenue cucreM ypaBHeHU bubmmorexa [OK
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 bubnmorexa 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
bu6mmoreka [IOK
85 I1
OHATHE (yHKIIHH https://m.edsoo.ru/7f41ef06
86 I'padux pyHKIIIHN
. . bubmuorexa [JOK
87 CroiicTa pyHKuuit https://m.edsoo.ru/7f41f078
bu6mmoreka [JOK
88 Cgoit i
BOHCTBA (yHKIMi https://m.edsoo.ru/7f41f1fe
bu6mmoreka [IOK
89 Jlunei
uHeiias Qyniuns https://m.edsoo.ru/7f427282
bu6mmoreka [IOK
e
20 nHeiinas dyniims 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|
05 KonrponsHas pabora o Teme bubnuoreka [IOK

"Koopaunats! u rpadpuku. Oynxmm”

https://m.edsoo.ru/7f41£f50a




/ Beepoccuiickas mpoBepoYHast
pabora

96 HroroBas koHTpoJIbHAS paboTa / 1 bubmmoreka [JOK
Bcepoccuiickas nmpoBepouHas pabota https://m.edsoo.ru/7f429c6¢
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

97 METOJIOB Kypca 7 Kiacca, 00001IeHne 1
3HAHUU
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

98 METOJIOB Kypca 7 Kilacca, 00001IeHne 1 bubmorexa HOK

. yp ’ https://m.edsoo.ru/7f429f32
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHATUH U
99 METOJIOB Kypca 7 Kiiacca, 00001eHne 1 bubmaorexa IJOK
. P ’ https://m.edsoo.ru/7f42a0e0
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHSATUH U

100 METOJIOB Kypca 7 Kiacca, 00001eHue 1
3HAaHUU
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H

bu6mmoreka [IOK
101 METOIOB Kypca 7 Kjacca, 00001eHne 1
. https://m.edsoo.ru/7f42a27a
3HaHUU
[ToBTOpEHNE OCHOBHBIX IMOHATHH H
bubmuorexa [JOK
102 METO/IOB Kypca 7 Kjacca, 00001meHne 1
N https://m.edsoo.ru/7f42a900
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




8 KUIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
arTa muppoBLIe
Nen/m  Tema ypoka KonrTpoabubie IIpakTuueckue A op
Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 Anre6 0 1
ATCOPAIHECKAT APODD https://m.edsoo.ru/7f430382
JonycTuMeble 3Ha4eHUS
2 MEPEMEHHBIX, BXOISIINX B 1
anreOpanvecKrue BEIPAKCHHS
3 OCHOBHOE CBOHCTBO | bubmuoreka [JOK
anrebpanyeckoi 1pobu https://m.edsoo.ru/7f4308e6
bu6mmoreka [JOK
4 C Oeli 1
OpatieHie Apober https://m.edsoo.ru/7f430a8a
bu6mmoreka [IOK
5 Cokparenue npooeit 1
KPATHEHHE Apober https://m.edsoo.ru/7f430f44
CnosxeHune, BEIYUTAHUE,
6 HOJKEHHUE U JCJICHUE 1 Bubmorexa ITOK
- A . https://m.edsoo.ru/7f43128c
anredpandeckux apooeit
CnoxxeHue, BEIYUTAHUE,
7 HOXXCHHE U JeIICHIE 1 Eubmorexa IIOK
M g . https://m.edsoo.ru/7f4315¢0
anredpanveckux apooeit
CnoxxeHue, BEIYUTAHUE,
8 MHOXKCHHE U JICJICHUE 1 Eubmorexa IIOK
y A o https://m.edsoo.ru/7f4318c2
anreOpandeckux Apooeit
9 Crnoxkenue, BEIUMTAHNUE, | bu6mmoreka [IOK

YMHOXKXCHUC U ICJICHUC

https://m.edsoo.ru/7f431a20




anredpandecKkux apooei

[IpeoOpazoBaHue BEIpaKEHUH,

bubmuorexa [JOK

10 e e0 ecKue
COACPIRAIIIX aIrebparieck https://m.edsoo.ru/7f43259c¢
npodu
[IpeoOpa3oBaHue BEIPAKEHHMIA,
11 cop e xrc)a uX anred Enqecxne bubmorexa HOK
Aepaatil P https://m.edsoo.ru/7£432736
npodu
IIpeoOpa3oBaHue BeIpAKEHUIA,
12 cop e )Ea ux anred I:lI/I‘IeCKI/IC bubmorexa HOK
Jlepal P https://m.edsoo.ru/7f432736
npobu
[IpeoOpazoBaHue BBIpAXKEHUH,
13 COZIEpIKAIMX alIreOpandecKue bubmorexa [JOK
Fepratl p https://m.edsoo.ru/7f432736
npobu
14 KonTtponsHas padora Nel no reme bubnnoreka [JOK
"Anrebpanueckas 1poos" https://m.edsoo.ru/7f431d36
15 Crelensp ¢ HeabIM IMoKa3aTelIeM bubmorera [JOK
H https:/m.edsoo.ru/7f4354a4
CrangapTHas 3alluch Yucia.
Pa3mepbl 00bEKTOB OKPYKAFOIIETO
16 Mupa (0T IEMEHTAPHBIX YaCTHIL J10 bubnnorexka [JOK
KOCMHUYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIHHOCTH TPOIIECCOB B
OKpYKaroIleM MUpe
17 CBoliCTBa CTENEHH C LIEJIBIM bubnuorexa [JOK
oKa3arejieM https://m.edsoo.ru/7f435648
18 CBoOIiCTBa CTETICHU C IICJIBIM bubnmoreka [JOK
IoKa3areyieM https://m.edsoo.ru/7f43599a
19 CBoiicTBa CTENEHH C LIEJIBIM bubnmoreka [JOK




IIOKa3aTejIeM

IlonoxutenbHBIC U OTpHULATCIIbHBIC

https://m.edsoo.ru/7f435ed6

20
qucna
)1 [TonoxxurenbHbIE U OTPULIATEIbHBIE
qucia
2 YucnoBble HEPABEHCTBA U UX
CBOMCTBA
3 YucnoBble HEPABEHCTBA U UX
CBOMCTBa
Crporue 1 HeCTpOr1ue HepaBeHCTBaA.
24 CrnosxeHue 1 yMHOXKEHHE
HEPaBEHCTB
Crporue u HeCTporue HepaBeHCTBaA.
25 CrnoxeHue 1 yMHOXKEHHE
HEPaBEHCTB
26 HepaBeHCTBO ¢ 01HOM ITEpEMEHHON
7 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c692
)% JInnelinble HEPABEHCTBA C OJTHOM bubnunorexa [JOK
IIEPEMEHHON U UX pELICHUE https://m.edsoo.ru/7f42c840
79 JInneliHble HEpaBEHCTBA C OJTHON
IIEPEMEHHON U UX pELICHHE
N3obpakeHue pemeHus THHEHHOTO
30 HEPABEHCTBA U UX CUCTEM Ha Bubmmorexa LHOK
. . https://m.edsoo.ru/7f42c9¢e4
YHCIIOBOM MPSIMOi
N3o00paxeHune penieHus TMHEHHOTO
31 HEpPAaBEHCTBA M X CUCTEM Ha bubmmorexa [TOK

YUCIIOBOM MPSAMOU

https://m.edsoo.ru/7f42c9e4




1 CucTeMbl TMHEUHBIX HEPABEHCTB C bubnnoreka [HOK
OJIHOM IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cb88
13 CucTembl TMHEHHBIX HEPABEHCTB C bubmmoreka [JOK
OJIHOM MEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42cb88
34 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnoreka [HOK
OJIHOM MEPEMEHHOW U X PELIEHUE https://m.edsoo.ru/7f42cd2¢
35 CI/ICT?MH J'II/IHCI‘/'IHBEX HEPaBEHCTB C
OJIHOM MepEMEHHOM U UX pELICHHE
KontponbHas padota No2 o teme
36 "JIuHeitHbIe HEpaBEHCTBA C OJTHOM
nepeMeHHON. CHucTeMbl JIMHEMHBIX
HEpaBeHCTB"
37 KBanpaTHblii KOpeHb U3 YHMCIIa bubnmorexa LOK
https://m.edsoo.ru/7f42d452
18 [TonsaTHe 06 nppanoHaILHOM bubnnoreka [JOK
YHCIIe https://m.edsoo.ru/7f42eaaa
39 JlecsTHaHbIC TPUOTHKCHUS
HPPAIIMOHATIBHBIX YHCET
40 JleicTBUTENbHBIE YMCTIA
41 CpaBHEHME IEHCTBUTENIBHBIX YHCEI
42 Apudmerndeckuil KBaJpaTHBIN
KOPEHb
43 VYpaBHeHue BUJA X* = a
44 CgoiicTBa apuPMETHICCKUX bubnmoreka [JOK
KBaJPATHBIX KOPHEN https://m.edsoo.ru/7f42d862
45 CoiicTBa apumMeTnyecKux bubnmoreka [JOK
KBaJIpaTHBIX KOpHEU https://m.edsoo.ru/7f42d862
46 CgoiicTBa apuPpMETHICCKUX bubmuorexa [JOK




KBaJIpaTHBIX KOpHEH

[Ipeobpa3oBaHUe YHCTOBBIX

https://m.edsoo.ru/7f42d862

47 BBIPAXKECHUH, COAEPKAILINX buGnnorexa LIOK
p > CONCPRat hitps:/m.edsoo.ru/7£42dd26
KBaJpaTHBIC KOPHHU
[TpeoOpa3oBaHUe YHCTOBBIX
48 BBIPAXKCHUHU, COAEPKAIUX buGnnorexa LIOK
p » COAepARAI https://m.edsoo.ru/7f42ded4
KBaJpaTHbIC KOPHU
[Tpeobpa3oBaHUe YHCTOBBIX
49 BBEIpaKEHUH, COAEPKAIUX bubnnorexa LIOK
p » CoACpAKalll https://m.edsoo.ru/7f42e0be
KBaJpaTHbIC KOPHU
[IpeobpazoBaHue YUCITOBBIX
50 BBIPAKECHUH, COAEPKAILIMX Bubmorexa ITOK
p » coAeprratt https://m.edsoo.ru/7f42e262
KBaJpaTHbIC KOPHU
51 KonTtponbHas pabota Ne3 o reme bubnnoreka [JOK
"KBanpaTHble KOpHH." https://m.edsoo.ru/7f42ec80
bu6mmoreka [IOK
2 K
> BAZIPATHOC ypaBHEHHC https://m.edsoo.ru/7f42eela
53 HenomHoe kBagpaTHOE ypaBHEHUE bubmorexa LHOK
AP yp https://m.edsoo.ru/7f42eela
54 HemnonHoe xBagpaTHOE ypaBHECHUE bubnnorexa LIOK
AP yp https://m.edsoo.ru/7f42eela
55 HenomnHoe xBagpaTHOe ypaBHEHUE Eubmorexa IIOK
AP yp https://m.edsoo.ru/7f42eela
56 dopmysa KOpHEN KBaJpaTHOTO bubmuoreka [IOK
ypaBHEHHUS https://m.edsoo.ru/7f42f158
57 dopMyiia KOpHENH KBaPATHOTO bubnnoreka [JOK
YpaBHEHHS https://m.edsoo.ru/7f42{3f6
58 dopmyiia KOpHEH KBAJIPaTHOTO bubmuorexa [JOK




ypaBHEHUS https://m.edsoo.ru/7f42f5a4
bubmuorexa [JOK
59 Teopema Bue
opema Bretd https://m.edsoo.ru/7f42fef0
bu6mmoreka [IOK
60 Teopema Buera
P hitps://m.edsoo.ru/7f430076
61 KBanpatublii TpéxuiieH
2 Paznoxxenue kBagpaTHOIrO bubnuorexa [JOK
TPEXWICHA HA MHOXHATEIN https://m.edsoo.ru/7f42fd38
63 Paznoxenue kBagpaTHOTO bubnnoreka [JOK
TPEXUICHA HA MHOXUTEIIN https://m.edsoo.ru/7f42fd38
Pewienue ypaBHeHuUl, CBOAAIIMXCS
64 K KBQ, anlilM buxkaa, afolle bubmorexa LHOK
P | P https://m.edsoo.ru/7f43¢c542
ypaBHEHUs
Pemenne ypaBHEHUM, CBOSIITHUXCS
65 K KBa aTiI:IiIM buksa, ailHLIe bubmorexa HOK
AP ' AP https://m.edsoo.ru/7f43¢3d0
yYpaBHEHUSI.
66 [Ipocreiimue qpobHO- bubnuoreka [IOK
pauroHAJILHBIE YPABHEHU. https://m.edsoo.ru/7f4328c6
67 [Ipocreiimme apoOHO- bubnuoreka [IOK
panroHAJIbHBIE YpaBHEHUS https://m.edsoo.ru/7f432b6e
68 [Ipocreiimue qpobHO- bubnnorexka [JOK
paLuoHaIbHEIE YPaBHEHUS https://m.edsoo.ru/7f432bbe
69 Pemrenne TexCcTOBBIX 3a1a4 C bubmuoreka [JOK
MOMOIIBIO KBAJPaTHBIX YPAaBHEHUI https://m.edsoo.ru/7f42f75¢
70 Pemienue TeKCTOBBIX 3aj1a4 C bubmuoreka [JOK
IIOMOILBIO KBAIPATHBIX YPABHEHUN https://m.edsoo.ru/7f42£8f6
71 Pemienne TeKCTOBBIX 3a1a4 C bubnmuorexa [JOK

IIOMOILBIO KBAIPAaTHBIX YPABHEHUN

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




72

73

KontponbHas padota Ne4 o teme
"KBanpaTHbsle ypaBHeHuUs"

Pemenue cucrem AByX JIMHEHHBIX
yYpaBHEHUH C ABYMS IEPEMEHHBIMHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f430112

74

75

76

77

78

Pemenne cucreM IByX JIMHEWHBIX
YPAaBHEHUH C JBYMS IIE€PEMEHHBIMU

Pewrenue cucreM ypaBHEeHUM, OJTHO
W3 KOTOPBIX JUHEWHOE, a IPYToe -
BTOPOMU CTENEHHU C JBYMS
[IEpEMEHHBIMU

Pemenue cucrem ypaBHEHU, OHO
13 KOTOPBIX JIMHEWHOE, a APYroe -
BTOPOM CTENEHHU C JBYMS
IIEPEMEHHBIMU

IIpuMepsl perieHus cucrteM
HEJIMHEHHBIX YPAaBHEHUH C ABYMs
[IEpEMEHHBIMU

[Ipumepsl penieHus cucrtemM
HEJIMHEHHBIX YPAaBHEHUH C ABYMs
[IEPEMEHHBIMU

79

I'padmueckas nunTEepIpeTanus
YpaBHEHHUSI C ABYMs IEPEMEHHBIMU
Y CUCTEM JIMHENHBIX YPaBHEHUH C
JIBYMsI IEPEMEHHBIMU

bu6mmorexa [IOK
https://m.edsoo.ru/7f43d6d6

80

I'padmueckas nunTEepIpeTanus
YpaBHEHHUSI C ABYMs IEPEMEHHBIMU
Y CUCTEM JIMHEUHBIX YPABHEHHI C
JBYMsI IEPEMEHHBIMU

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




Pemenne TekCTOBBIX 3aJa4 C

81 IIOMOLIBIO CUCTEM YPAaBHEHUU
20 Pemenne TekCTOBBIX 3a1a4 ¢
IIOMOIIBIO CUCTEM YPAaBHEHHU
KontponsHas pabora Ne5 o remam
83 "HepasenctBa. CrucreMbl
ypaBHEHH"
24 [onsarue Gpynxmuu. CriocoOb! bubnuoreka [IOK
3aganus GpyHkuun. ['paduk GyHkm https://m.edsoo.ru/7f433¢c12
g5 OO6acTp onpeAciIeHUsI | bu6mmoreka [IOK
MHO>KECTBO 3HAUCHUN (DYHKIUU https://m.edsoo.ru/7f433d84
26 CpoiicTBa yHKINHU, HX
oroOpakeHHne Ha rpaduke
g7 Urenue 1 NoCcTpoeHUE TpaPpUKOB
byHKIMA
JInHeliHOe ypaBHEHUE C 1BYMs
28 NEePEMEHHBIMH, €r0 rpauk,
IIPUMEPHI PELIECHNS YPAaBHEHUN B
LENBIX YUCIIAX
JInHeliHOe ypaBHEHUE C 1BYMs
29 NEPEMEHHBIMH, €T0 rpauk,
IIPUMEPHI PELIECHNS YPaBHEHUN B
LENBIX YUCIIAX
bu6mmorexa [IOK
20 Kpanpamiinas gynxups https://m.edsoo.ru/7f4396¢c6
01 KBangpatuunas pyHkuus y = x?, e€ bubnnoreka [JOK
CBOWCTBaA U TpaduK https://m.edsoo.ru/7f434572
92 KBanpatuunas ¢pyHkius y = x2, e€ bubmuorexa [JOK




CBOICTBa U rpaduk

KBagpatuunas pyHkuus y = ax?, e€

https://m.edsoo.ru/7f434572
bubmuoreka [JOK

93
CBOlCTBa U Tpaduk https://m.edsoo.ru/7f434572
94 KBanparuunas ¢pyHKIus y = ax?, eé bubnunoreka [HOK
CBOWCTBa U TpaduK https://m.edsoo.ru/7f434572
95 [Tpumepsl rpadukoB GyHKITUH,
OTPaXKAIOIIUX peaTbHbIE MPOIECChHI
Oynkmun y =x4, y=x3,y=VYX,y =
96 |X|'y}rI aq)HtZ]eCKoey emeHZIe ’ bubmmorexa [OK
> TPAPITECIOT P ) https://m_edsoo.ru/7f434d38
yYpaBHEHUH U CHCTEM ypaBHEHUH
[ToBTOpEHNE OCHOBHBIX MMOHSATUH U
METOJIOB KypcoB 7 U 8 KJIacCoB,
97 00001eHue 3HaHuH / bubmmorexa [OK
. https://m.edsoo.ru/7f437858
Bceepoccuiickas npoBepouHas
pabota
[ToBTOpPEHNE OCHOBHBIX IMOHSATUH H
METO/IOB KypCOB 7 M 8 KJIacCOB,
98 000011eH1e 3HaHUH / bubmmorexa [OK
- . https://m.edsoo.ru/7f4371aa
Bcepoccuiickas npoBepouHas
pabota
Urorosas xoHTposIbHAs paboTa /
99 Bcepoccuiickas npoBepodHas bubmmorexa [TOK
P poBep https:/m.edsoo.ru/7f434eb4
paborta
[ToBTOpEHNE OCHOBHBIX MOHATUH U bubnuoreka [IOK
100 METOJ0B KypCOB 7 U 8 KJIacCOB, https://m.edsoo.ru/7f43736¢
000011eHEe 3HAHUHT https://m.edsoo.ru/7f437510
101 IToBTOpEHNE OCHOBHBIX MOHATUH U bubnuoreka [IOK

METOJI0B KypcoB 7 U 8 KJIacCOB,

https://m.edsoo.ru/7f4376b4




0000111eHNE 3HAHUI

[ToBTOpEHNE OCHOBHBIX MOHSITHI U
102 METOJIOB KypCOB 7 U 8 KJIACCOB, 1
0000111eHNE 3HAHUNA

https://m.edsoo.ru/7f436b88

bubmuorexa [JOK
https://m.edsoo.ru/7f437858

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 102




9 KUIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jara
H3Y4YeHH S

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

PammmonannHBIC micna,
WppalUOHAIIbHBIC YMCIIa, KOHEUYHBIE U
OCCKOHEYHBIC JECATUIHBIC TPOOH

MHOX€ECTBO NEUCTBUTECIHLHEIX UHCEI;
JIeHCTBUTEIILHBIC YHClIa KaKk
OCCKOHEYHBIC ACCATHYHBIC IPOOH

BzanMHO 0gHO3HaAYHOE COOTBETCTBHE
MEK]1y MHOYKECTBOM JEHCTBUTEIBHBIX
qrcen 1 MHOKECTBOM TOYEK
KOOPJAMHATHOM MPSIMOi1

CpaBHEHME IEUCTBUTENBHBIX YHCEIL,
apudmeTnueckue AelcTBUS C
JIEUCTBUTEIILHBIMHU YMCIIAMHU

HpI/I6J'II/I)KéHHOC 3HaA4YCHHEC BCIIMYNHBI,
TOYHOCTH HpI/I6J'II/I)KCHI/ISI

Oxpyrnenune yucen

[Ipukuaka v oLieHKa pe3yJbTaTOB
BBIYHUCIIEHUN

KBanpartuunas ¢pysHkius, e€ rpaduk u
CBOMCTBa

bu6mmorexa [IOK
https://m.edsoo.ru/7f4396¢c6

Ksagparnunas pynkius, e€ rpaduk u
CBOMCTBA

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




10 KBagparnunas ynkius, e€ rpaduk u bubnnoreka [HOK
CBOICTBA https://m.edsoo.ru/7f4399b4
1 [Tapaboia, KOOPAMHATHI BEPIIHHBI bubmmoreka [JOK
1mapaboJIbl, OCh CHMMETPHH TapadoJIbI https://m.edsoo.ru/7f439eb4
12 [Tapaboia, KOOPAMHATHI BEPITHHBI bubnnoreka [HOK
napaboJibl, 0Ch CHMMETPHUH MapadoJIbl https://m.edsoo.ru/7f43a03a
13 [Tapaboma, KOOpIMHATHI BEPIIUHBI bubnnoreka [JOK
napaboIIbl, 0Ch CHMMETPHUH MapadoIbl https://m.edsoo.ru/7f43alac
14 [Tapaboina, KOOpAMHATHI BEPIIHHBI bubnuorexa [JOK
1mapadoJIbl, OCh CHMMETPHH T1apadoJIbI https://m.edsoo.ru/7f43a31e
15 [Tapaboia, KOOPAMHATHI BEPITHHBI bubnnoreka [JOK
1apaboJibl, 0Ch CHMMETPHUH apadoJIbl https://m.edsoo.ru/7f43a526
16 I'padpuxu Gynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
17 I'padpuxu Gynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
13 I'paduku pynkuumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
19 I'padpuxu Gynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
20 I'paduku pynkuumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
21 I'paduku pynkuumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
” O06o0011eHne U cUCTeMaTU3aIUs
3HaHui no teme "OyHkuun"
” Kontponbnas padota Nel o teme bubnnorexa [HOK

"CDYHKI_II/II/I"

https://m.edsoo.ru/7f43ab84




TToustue uncioBon

bu6mmoreka [IOK

24
II0CJIENOBATEILHOCTH https://m.edsoo.ru/7f43e6¢c6
3azaHue 1ocIeN0BaTEIbHOCTH
25 eKYppEeHTHOU (hopmyJIoi 1 bubmmorexa [IOK
PEKYPP . pMY https://m.edsoo.ru/7f43ebda
(bopMyI0# n-ro wieHa
26 Apudmerndeckas u reoMeTpudecKas bubmumorexa [IOK
porpeccuu https://m.edsoo.ru/7f43ed7e
7 Apudmerndeckas 1 reoMeTprUIecKas bubnuoreka [IOK
Iporpeccuu https://m.edsoo.ru/7f43t3b4
73 ApudmeTrnueckas U reoMeTpudecKas bubnuorexa [JOK
IIPOTpeECCUU https://m.edsoo.ru/7f43t3b4
@opMyIIbI N-Io 4jIeHa
29 apu(METHIECKON U TeOMETPUIECKOI bubmorexa LHOK
P ! P https://m.edsoo.ru/7f43f58a
IIPOrpecCUii, CyMMBI IIEPBBIX N YWICHOB
@opMyIIBI N-IO YjIeHa
30 apu(pMeTHYeCcKoil U reOMeTpPUUECKON bubmmorexa [TOK
P . P https://m.edsoo.ru/7f43ef2¢
MIPOrpeccuii, CyMMBI MIEPBBIX N YJIECHOB
@®opMyIbl N-ro WieHa
31 apu(pMeTHYECKON U reOMeTPUIECKOM bubmmorexa [TOK
P . p https://m.edsoo.ru/7f43f0c6
MIPOrpeccuii, CYMMBI MIEPBBIX N YICHOB
@®opMyIbl N-Io WieHa
32 apu(pMeTHYECKON U TeOMETPUIECKOI bubmmorexa [OK
P . p https://m.edsoo.ru/7f43f72¢
IIPOrpecCUii, CyMMBI IIEPBBIX N YIECHOB
@opMyIbI N-Io 4jeHa
33 apu(pMeTHYECKON U TeOMETPUIECKOM bubmmorexa [TOK
P ! P https:/m.edsoo.ru/7f43f8a0
IIPOrpeCCUii, CyMMBI IIEPBBIX N YWICHOB
34 dopMyIbl N-TO YJieHa bubnmoreka [JOK

aprupMETHIECKON U TEOMETPUICCKOM

https://m.edsoo.ru/7f43f8a0




35

MIPOrpeccuii, CyMMbI MEPBBIX N YICHOB

@opMyIIbI N-IO YjIeHa
apru(pMETHIECKON U TEOMETPUICCKOM
MIPOrpeCCUil, CyMMBbI IIEPBBIX N YWICHOB

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

36

N300pakeHne 4ICHOB
apu(METHYECKON U T€OMETPUIECKOM
IIPOrpECCUil TOUKaMu Ha
KOOPJAMHATHOM IUIOCKOCTH

37

38

39

40

41

O00011IeH1E U CUCTEMATHU3ALIs
3HaHu# 1o teMe "UucnoBeie
IIOCJIEAOBATEIHHOCTH "

KonTponbnas pabota No2 mo teme
"YuciioBbIe MOCIEI0BATEILHOCTH "

[ToBTOpEeHUE, 06001IEHNE 1
crcTeMaTH3allus 3HaHU. 3aIuCh,
CpaBHEHHE, JICHCTBUS C
JCWCTBUTEIILHBIMU YHCIIAMH,
YuCIoBas npsamas

[ToBTOpeHue, 06001IeHNE 1
crCcTeMaTH3allus 3HaHU. 3aIuCh,
CpaBHEHHE, JICHUCTBUS C
JCHCTBUTEILHBIMU YHCIIAMH,
quCiIoBas nmpsamas

[ToBTOpEeHue, 06001IeHNE 1
cUCTEeMaTH3aIlus 3HAHUM.
OxpyrieHue, IpUOIMKEHUE, OIICHKA

bubmuorexa [JOK
https://m.edsoo.ru/7t440418

42

[ToBTOpeHmE, 0600IIEHNE U
cucrtemaTtusanus 3Hanui. [IpoueHTsi,




OTHOIUCHM, IPOIIOpIHNH

[ToBTOpEeHUE, 0600IICHNE 1

43 cucrtemaTtusanus 3Hanui. [IpoueHTsi,

OTHOLLUEHUS, TPOIIOPLIUU
bubmuorexa [JOK
44 CHOAKHBIC IPOLCHTEI https://m.edsoo.ru/7f43fe0e
bu6mmoreka [IOK

45 CHOKHBIC IPOLCHTEI https://m.edsoo.ru/7f4401a6
[ToBTOpEeHME, 0000IIEHNE 1

46 cucTeMaTu3alus 3HaHuil. Pemenue bubnuorexa [JOK
TEKCTOBBIX 33J1a4 apU(PMETUUCCKUM https://m.edsoo.ru/7f443b12
croco6om
[ToBTOpenue, 0600mIEHNE 1

47 cucreMaTtu3anus 3HaHul. Pemenue bubnnoreka [JOK
TEKCTOBBIX 33J1au apU(METUYECKIM https://m.edsoo.ru/7f443cd4
CrocoooM
[ToBTOpenue, 0600IIEHNE U

43 cucreMaTu3anus 3Hanui. Pemenne bu6mmoreka [IOK
TEKCTOBBIX 33]1a4 apu(PMETHIESCKUM https://m.edsoo.ru/7f443fea
CrocoooM
[ToBTOpenue, 0600mEeHNEe U

49 cucTeMaTu3alus 3HaHH. bubnuorexa [JOK
[IpeobOpazoBanme anredbpanyecKux https://m.edsoo.ru/7f4441ca
BBIPAXKECHU, IONyCTUMbIE 3HAUECHUSI
[ToBTOpeHue, 0600mEeHNE U

50 CUCTEMaTHU3aIMs 3HAHWUMH. bubnmoreka [JOK

[TpeobOpazoBanue anredpanyecKux
BBIpOXEHUH, IOMTyCTUMBIC 3HAUCHUS

https://m.edsoo.ru/7f444364




51

52

53

[ToBTOpeHue, 0600mIEeHNE 1
CHCTEMAaTH3aINsI 3HaHUH.
[IpeobpazoBanue anredpandecKux
BBIPKEHUH, TOMYCTUMbIC 3HAYCHHS

[ToBTOpEeHmE, 0000IIEHNE U
CcHUCTEMAaTH3aIs 3HAHHUH.
[IpeobpazoBanue anredpanvdecKux
BBIp)KEHUH, TOMYyCTUMbIC 3HAUCHHSI

KonTponbnas padorta Ne 3

bu6mmoreka [IOK
https://m.edsoo.ru/7f444612

bu6mmoreka [IOK
https://m.edsoo.ru/7f444a94

54

[ToBTOpeHME, 0600IICHNE 1
cucTtemMaTu3anus 3HaHui. JInHeitnoe
ypaBHeHue. Pemenue ypaBHeHUN,
CBOISIINXCS K JIMHEHHBIM

bu6mmorex [IOK
https://m.edsoo.ru/7f43bf66

55

[ToBTOpenue, 06o0IIEHNE U
cucreMaTu3anus 3Hanui. JImnenoe
ypaBHeHue. Pemenue ypaBHeHUH,
CBOJSIINXCS K JIMTHEHHBIM

56

[ToBTOpenue, 0600IIEHNE U
cucreMaTu3anus 3Hanui. JImnenoe
ypaBHeHHe. Pemenne ypaBHeHUH,
CBOJSIINXCS K JTMHCHHBIM

57

58

[ToBTOpEeHUEe, 06001IEHNE 1
cucrtemaTtusanus 3Hannil. KBagpatnoe
ypaBHeHHe. Pemenne ypaBHeHUH,
CBOSIINXCS K KBaJPATHBIM

[ToBTOpEeHue, 06001IeHNE 1
cucreMaTtu3anus 3Hanuil. KBagparnoe
ypaBHeHue. PelieHue ypaBHeHH,
CBOJISIIIAXCSI K KBAIPATHBIM

bubmuorexa [JOK
https://m.edsoo.ru/7f43c542

bubmuoreka [JOK
https://m.edsoo.ru/7f43c542




IToBTOpEeHME, 0000IIEHNE U

bu6mmoreka [IOK

5 CHETCMATIIAIIA SHATIHH. https://m.edsoo.ru/7f43¢3d0
bukBanpaTHbie ypaBHEHUs
[ToBTOpEeHuE, 0000IIEHNE U
60 cucTeMaTu3anus bubmmorexa [TOK
. https://m.edsoo.ru/7f43¢3d0
3HaHuU.buKBagpaTHbIE ypaBHEHUS
61 Pemenue npoOHO-paliioHaNbHbBIX bubnnorexka [JOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
2 Pemenue npoOGHO-paninoHaIbHBIX bubnnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f43c9b6
63 Pemrenne TekcToBBIX 3a1a4
anredpanvdeckiuM METOI0M
64 Pemenne TekcTOBBIX 33124
anreOpandeckuM METO0M
65 Pemnrenuie TeKCTOBBIX 3a7a4
anredpanvyeckuM METOI0M
IIpuMepsl penieHus ypaBHEHUN
66 TPETbEU U YETBEPTOU CTENEHEN
Pa3I0KEHUEM Ha MHOKUTEIH
IIpuMepsl penieHus ypaBHEHUN
67 TpeTbel U YETBEPTOU CTEIEHEN
Pa3IoKEHUEM Ha MHOKUTENH
68 KonTponbnas padora Ne4 o teme
"VYpaBHEHHUs C OJHON epeMeHHON"
69 VYpaBHeHUE ¢ JByMs IEPEMEHHBIMU U bubnmoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
70 VYpaBHeHUE € IBYMS IEPEMEHHBIMU U bubnnoreka [HOK

ero rpauk

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




71

72

CucreMa IByX JIMHEHHBIX YPaBHEHHI
C IByMsI IEPEMEHHBIMH U €€ PEIICHUE

CucreMa IByX JIMHEHHBIX YPaBHEHHI
C IByMs IEPEMEHHBIMU U €€ pelieHue

73

74

75

Cucrema 1ByX JUHEHHBIX YpaBHEHUM
C IByMs IEPEMEHHBIMU U €€ pelIeHHe
Cucrema 1ByX JTUHEHHBIX YPaBHEHHUN
C IByMS IEPEMEHHBIMU U €€ pelieHne

Pemenue cucrem IByX ypaBHEHHIA,
OJTHO U3 KOTOPBIX JTMHEHHOE, a pyroe
— BTOPOM CTENEHU

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

76

Pemenne cucreM 1ByX ypaBHEHH,
OJIHO M3 KOTOPBIX JTMHEHHOE, a APYyroe
— BTOpOH CTEIICHU

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

77

78

79

80

Pemrenne cucreM 1ByX ypaBHEHHI,
OJTHO M3 KOTOPBIX JTMHEWHOE, a IPyroe
— BTOpOM CTENIEHU

Pemienue cuctem AByX ypaBHEHU,
OJTHO U3 KOTOPBIX JMHENHOE, a IPyroe
— BTOpOM CTENIEHU

I'paduueckas MHTEpIIpETALIS
CHCTEMBbl ypaBHEHUH C IBYMs
NIEepPEMEHHBIMU

I'paduueckoe perenue ypaBHEHUH U
UX CUCTEM

bu6mmorexa [IOK
https://m.edsoo.ru/7f445516

81

Pemrenue TeEKCTOBBIX 3a1a4
anredpanvecKuM crocooom

82

Pemenue TeKCTOBBIX 3a/1a4




anredpanvecKuM crocooom

[ToBTOpEeHUE, 0600IICHNE 1

83 cUCcTEMaTH3allMs 3HAaHUI IO TEME
"Cucrembl ypaBHEHUN"
84 KonTtponsHas padora Ne5 o reme
"CucreMbl ypaBHEHU"
25 YucioBble HEPABEHCTBA U UX bubnnoreka [JOK
CBOICTBA https://m.edsoo.ru/7f43ad5a
26 JIuHelinble HEPABEHCTBA C OJTHOM bubnuorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
37 JInHeHbIE HEPAaBEHCTBA C OJHOM bubnnoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
28 JIuneitHble HEPAaBEHCTBA C OJJHOU bubnuoreka [IOK
IIEPEMEHHON U UX pELICHUE https://m.edsoo.ru/7f43af08
29 CI/ICT(EMLI J'II/IHCI\/'IHB\I’X HEPABEHCTB C
OJIHO NEPEMEHHOM U UX PELICHHE
90 CHCT(EMH nHHeﬁHij HEPaBEHCTB C
OJIHO MEepeMEHHOMN U UX peLIeHHE
01 CucreMbl TMHEVHBIX HEPABEHCTB C
OJIHO NIEPEMEHHOM U UX PELICHHE
9 KBagparHble HEpaBEeHCTBA U UX bubnnorexka [JOK
peuienue https://m.edsoo.ru/7f43b098
93 KBanpaTHble HepaBeHCTBaA U X bubmuoreka [IOK
pewenue https://m.edsoo.ru/7f43b21e
94 KBanpaTHble HEpaBEHCTBA U UX bubmuoreka [IOK
pelienue https://m.edsoo.ru/7f43b5a2
95 KBagparHble HEpaBEeHCTBA U UX

peleHue




96

97

KBanpaTHbie HepaBeHCTBA U X
pelieHue
I'padmueckas unTEepIipeTanus

HEPaBCHCTB U CUCTEM HEPABCHCTB C
ABYMA NIEPEMCHHBIMUA

bubmuorexa [JOK
https://m.edsoo.ru/7f43b098

98

I'paduueckas MHTEpIIpETAIIS
HEPaBEHCTB U CHCTEM HEPABEHCTB C
IBYMsI IEPEMEHHBIMH

99

100

101

O06o01IeHre ¥ cHCTeMaTH3aIus
3HaHui no teme "HepaBencraa"

KonTponbnas padora Ne 6 o teme
"HepaBenctna"

[ToBTOpeHUE, 0600IICHNE 1

CHCTeMaTHu3alus 3HaHUH. qDYHKI_II/II/IZ

MIOCTPOEHHE, CBOMCTBA N3YUYEHHBIX
byHKIUH

bu6mmoreka [IOK
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f44516a

102

[ToBTOpenue, 0600IIEHNE U

cucremaTtusanus 3Hannii. OyHKuuu:

MIOCTPOEHHE, CBOMCTBA N3YYEHHBIX
byHKIUH

bu6mmoreka [JOK
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f4452e6

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeIbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTarta
1 YHucna 1 BIYUCIICHUS
. BoinonHsATe,  coyeras  yCTHbIE UM I[HUCbMEHHBIE  HPHUEMBI,
. apupmMeTHUecKue JeCcTBUS C pallMOHATIbHBIMU YUCIAMU
HaxoauTe ~ 3HaueHUs  YMCIOBBIX  BBIPAXKEHHUH,  IPUMEHATH
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  JECATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0 B JECSATUYHYK), B YaCTHOCTH, B OECKOHEUYHYIO
JECATUIHYIO IpOOb)
1.4 CpaBHUBaTh U YHOPSAJOYMBATh PALIMOHAJIbHBIE YUCIIA
1.5 OxpyrmsTh uncia
BBINONMHATE NPUKUAKY U OLEHKY pe3y/lbTaTa BBIYMCICHHUI, OLEHKY
1.6 3HAQYEHWM YHMCIIOBBIX BBIPDA)KCHHWM. DBBINOIHATE JIEUCTBUSA €O
CTETEHSIMM C HAaTypaJIbHBIMU I10Ka3aTesIMU
L7 [IpuMeHATh NpU3HAKM ACIUMOCTH, Ppa3JIOKEHHE Ha MHOXHUTEIU
' HaTypaJIbHBIX YHCEIl
Pemarp  mpakTUKO-OpMEHTHUPOBAaHHBIE  3a/adyd,  CBS3aHHbIE C
OTHOIIIEHUEM BEJIMYNH, IIPONOPLUUOHATIBHOCTBIO BEJIMYHH,
1.8 MPOLIEHTAMHU, HHTEPIPETUPOBATh PE3YyNbTaThl pEIIeHUs 3aaad C
y4€TOM OTpaHMUYEHUH, CBA3aHHBIX CO CBOMCTBAMM PACCMATPUBAEMBIX
00BEKTOB
2 Anrebpanyeckue BbIpaXKEHUS
51 Hcnonb3oBarth anreOpanvyeckyrd TEPMUHOJOTHIO U CHUMBOJIHKY,

IIPUMEHSATH €€ B IPOLIECCE OCBOSHMSI yUeOHOT0 MaTepuana




22

23

Haxomuth 3HaueHuss OYKBEHHBIX BBIPAKEHUH MpPH  3aJaHHBIX
3HAQUYEHMSIX MTEPEMEHHBIX
BeImonHATE TIpeoOpazoBaHUsl IIEJIOTO  BBIPAKECHHUS B MHOTOWICH

IIPHUBCACHUEM HO,Z[O6HBIX cj1ara€MbIX, paCKpbITUEM CKOOOK

24

BbINOMHATE yMHOKEHHE OJHOWICHAa HA MHOTOYICH M MHOIOWIEHA Ha
MHOTOWIEH, NPUMEHATh (OpPMyNbl KBajapara CyMMBbl M KBajpara

Pa3HOCTH

2.5

OcCyIecTBIATh pa3a0KEHNE MHOTOYJICHOB HA MHOXKHTEIH C IIOMOILBIO
BBIHECEHHSI 32 CKOOKH OOIIEr0 MHOXHTES, TPYINITUPOBKU CIaraeMbIX,

MpUMeHEeHUs (POPMYIT COKPAILIEHHOTO YMHOKEHUS

2.6

2.7

3.1

3.2

HpI/IMeHHTB npeo6pa30BaHI/1;1 MHOT'OWICHOB JJIA PCIICHUA PA3JIUYHBIX

3a/1a4 U3 MAaTEMAaTHKH, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH
Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypaJIbHBIMU I10KA3aTEISIMHU
TUTSL TPE0OPa30BAHUS BRIPAKESHUH

YpaBHEHHUs 1 HEpABEHCTBA

Pemate sMHENHBIE ypaBHEHHs C OJHOW IEPEMEHHOMW, IPUMEHS
IIpaBWIa MepeXoaa OT UCXOJHOTO YPaBHEHMSI K PAaBHOCHIBHOMY €MY.
[IpoBepsTh, ABIAETCS JIU YACIO KOPHEM YPABHEHUS

[IpumensTe rpaduueckue METOABl TPH PEIICHHH JIMHEHHBIX

YpaBHEHUH U UX CUCTEM

33

3.4

[TonGupath npuUMepsl map YUCEN, ABJISAIOIUXCS PELIEHUEM JTMHEHHOTO
YpaBHEHHUSI C ABYMsI IEPEMEHHBIMU

CtpouTth B KOOpAMHATHOM IIOCKOCTH IpauK TMHEHHOTO YpaBHEHHUS C
IBYMsI NEPEMEHHBIMH; IOJIb3YACh TpapuKOM, MPHUBOJIUTH NPUMEPHI

pELIeHNs] ypaBHEHUS

3.5

3.6

4.1

Pemate cuctemel ABYX JIMHEHHBIX ypaBHeHI/Iﬁ C ABYMA IICPEMCHHBIMU,

B TOM YHCJIE€ TpaPUIECKU

CocTaBisaTh W pemaTh JUHEHHOE YPAaBHEHHE WJIM CHCTEMY JIMHEHWHBIX
yYpaBHEHUH IO YCJIOBHIO 3aJa4l, HHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJ[a4¥ MMOJyYEHHBIN pe3yabTatT

Koopaunats! u rpapuku. OyHkunu

N3o0paxkaTh Ha KOOPAWHATHON NPSIMOW TOYKHU, COOTBETCTBYIOIIHE
3aIaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, HHTEPBaJbl, 3alUCHIBaTh

YHCJIOBBIC ITPOMEKYTKH Ha aﬂre6pa1/mec1<0M SA3BIKE




OTtMeyaTh B KOOpI[PIHﬂTHOfI INIOCKOCTH TOYKH IIO0 3aJaHHBIM

4.2
KOOpAMHATAM
43 Crpourts rpaduku nuHeHbIX QyHKIMNA. CTpouTh Tpaduk QYHKIUU Y
' = [x|
OnuceiBaTh ¢ MOMOIIBI0 (YHKIUI HM3BECTHBIE 3aBUCUMOCTU MEXITY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMsI, PACCTOSHHUE, LEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOJIUTENILHOCTD, BpeMsi, 00bEM pabOThI
4.5 Haxoauts 3HaueHre GyHKIUY 110 3HAYSHUIO €€ apryMeHTa
[lonumars rpaduueckuii crmnoco0 MpeICTaBICHUs U aHaIM3a
4.6 nH(OpMalUY, W3BIEKATh W HWHTEPIPETHPOBATh HHPOpPMAIHMIO U3
rpaduKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTEI
8 KIIACC
Kon .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsSIEeMOro .
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJabTara
1 Uucna v BBIYUCICHUS
Hcnonws3oBarh  HayalibHble ~ MPEJICTABICHUS O  MHOXECTBE
. JNEUCTBUTENBHBIX YHCEN JJIA CPAaBHEHUs, OKPYTJICHUS] U BBIUUCIICHUH,
. n300pakaTh JIEHCTBUTENbHBIE YHCIAa TOYKAMU HAa KOOPJMHATHOMN
psAIMOM
[IpumenaTp moHATHE  apU(PMETUUYECKOTO  KBAJIpPaTHOTO  KOPHS,
15 HaXOJOUTh KBaJpaTHbIE KOPHHU, WCIONB3Yysd TMPH HEOOXOAUMOCTH
. KaJIBKYJIATOP, BBITOIHATH TPEOOpa30BaHUs BBIPAXKCHHH, COJEPIKAIINX
KBaJpaTHbIE KOPHH, UCTOJIb3Ysl CBOWCTBA KOPHEN
13 Hcnonb3oBarh 3amucu OONBIIMX W MalbIX YHCET C MOMOIIBIO
. JECATUYHBIX Ipo0eit u creneHed uncna 10
2 Anrebpanyeckue BbIpaXKEHUS
[IpuMeHATh TOHSATHE CTENEHU C LENbIM IOKAa3aTelieM, BBINOIHATh
2.1 npeoOpa3oBaHus BBIPAKEHUM, COAEPNKAIIMX CTENEHH C IEIBIM
MOoKa3aTeaemM
- BBIMONMHATE  TOXIECTBEHHBIE  MPEOOpa3OBaHUS  PAIMOHATBHBIX

BBIDQ)KCHUII HAa OCHOBE IpaBWJ JEWCTBUI HaJ MHOIOWIEHaAMH |




anre0pandecKuMu IpoosMu

2.3

PaCKJ'Ia,I[bIBaTB KBa,I[paTHBIﬁ TpéXLIJ'IeH Ha MHOKHTCIIN

24

3.1

3.2

33

[IpumensaTh npeoOpa3oBaHUs BBIPAKEHUI IS PEIICHUs Pa3IHYHbIX

3a/1a4 U3 MAaTEeMAaTHKU, CMEXHBIX [IPEAMETOB, U3 PEAJIbHON IIPAKTUKH
YpaBHEHHUs U HEpABEHCTBA

Pemate JsMHEVHBIC, KBagpaTHbIE YpPAaBHEHHWS U  PALMOHAJIBHBIC
YPaBHEHUs, CBOIALIMECS K HUM, CUCTEMBI [IBYX yYPaBHEHUHN C IBYMs

NEPpECMCHHBIMU

[IpoBoauTh mpocCTEHIINE MCCIEIOBAHUS YpPAaBHEHUHM U CUCTEM
ypaBHEHHMH, B TOM 4YHCIE C TPUMEHEHHEM TpauuecKux
Mpe/ICTaBlIeHU (yCTaHaBIMBaTh, UMEET JIM ypaBHEHUE WIH CHUCTEMa

YPaBHEHUH pelLleHus], €CIIU UMEET, TO CKOJIbKO, U IIPOYee)

[lepexomuth OT clIOBeCHOH  (OpPMYIHpPOBKM  3amadu K e
anredpanvdeckoil MOJIENH C TMOMOIIBIO COCTABICHUS YPaBHEHHS WIIU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPECTUPOBATH B COOTBETCTBUH C

KOHTCKCTOM 3aJa4Hu HOJ'Iy‘lCHHBIﬁ pe3yjibTart

3.4

4.1

[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
pelaTh JIMHENHbIE HEPABEHCTBA C OJHOM MEPEMEHHOW M X CHUCTEMBI,
naBaTh  rpaduuecKkyr0  WUTIOCTPAllMI0O  MHOXECTBA  PELICHUM
HEpPAaBEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

[lonumate ¥ WCHONB30BaTh (YHKIUOHAIBHBIE TOHATHS U S3BIK
(TepMUHBIL, CHUMBOJHMYECKHE OOO3HAYECHHMsI), OMPEACNATh 3HAuYCHUE
(GyHKIMHM TIO 3HAYEHUIO apryMeHTa, OMpPENeNsiTh CBOMCTBA (DYHKIIMH

o eé rpaduky

4.2

Crpouts rpaduKu 371€eMEHTapHbIX PYHKINN BUJA:
y=k/x

kix
, Y =x% y = X% y = x|, OnHCBIBaTh CBOICTBA YMCIOBON (hYHKIMH 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

BremonssaTh apI/I(bMeTI/I‘ICCKI/Ie I[CﬁCTBHH C pallMOHAJIbHBIMH YHCJIaMU,
Ccouc€Tasd YCTHBIC MU INHMCbMCHHBIC HpI/IéMH, BBITIOJIHATH BBIYHMCJIICHUS C

HppalOHAJIIbHBIMU YK CJIaMU

Haxonute 3HadyeHus CTEIIEHEH C OCJIbIMH ITOKA3aTCIIIMHU U KOpHCfI,

BBIYUCIIATH 3HAYCHU S YHUCIIOBBIX BI)Ipa)KCHI/Iﬁ

OprrJ'ISITB HeﬁCTBHTCHBHbIe YucCia, BbIIIOJHATD IPUKUIKY pE3yJibTaTa

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

ypaBHeHI/ISI H HCPABCHCTBA

2.1

Pemate  nuHENHBIE W KBaApaTHBIE YPaBHEHMs, YpaBHEHUS,

CBOAAINIMUECCA K HUM, HpOCTGﬁIHH@ ,Z[pOGHO-paI_II/IOHaJ'ILHLIC YpaBHCHUA

22

Pemate cucteMsl 1ByX JIMHEWHBIX YPAaBHEHUM C IBYMs IIEPEMEHHBIMU
U CHCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SABIISIETCS

JIMHENHBIM

2.3

24

2.5

Pemate TekcTOBBIE 3amaun anreOpanvecKrM CIOocoOOM C TOMOIIBIO
COCTaBJICHHUS] YpaBHEHHS] WIM CHCTEMbI JIBYX YpaBHEHHH C ABYMS

NEPpECMECHHBIMU

IIpoBoguTh mpoCTEHMIIME HCCIENOBAaHUS YpPAaBHEHUH U CHCTEM
ypaBHEHMH, B TOM 4YHCI€ C TpPUMEHEHHEM TpaduyecKux
MpeCTaBICHUN (HanmpuMep, yCTaHaBINBATh, UMEET JIM YPaBHEHUE MU

CHUCTEMa ypaBHEHUH PEIICHUsI, €CITH UMEET, TO CKOJIBKO)

Pemate  nuHElHBIE  HEpABEHCTBA, KBAaJApAaTHbIE  HEPABEHCTBA,
n300pakaTh PEIICHWE HEPABEHCTB HA YHUCIOBOM MPSIMOM, 3aITUCHIBAThH

PEIICHUE C TIOMOIIIBIO CUMBOJIOB

2.6

Pemars cucTeMBl JIMHEWHBIX HCPaBCHCTB, CHCTCMbl HCPABCHCTB,

BKJIFOYAIOIIME KBAJPAaTHOE HEPABEHCTBO, HM300paXkaTh pELICHUE




CUCTCMbI HCPABCHCTB Ha YHCIOBOM HpHMOfI, 3alMUCbIBaTh PCUICHUC 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()(PUIIMEHTOB, OMMCHIBATH CBOWCTBA (DYHKIIUI

3.2

[Toka3piBaTh  CXEMATUYECKH pPACIOJIOKEHHE Ha  KOOPAMHATHOU
IUTIOCKOCTH TpaduKoB (GyHKIWH Buaa y = VX, y = [X| U OmHCHIBAaTh

cBoiicTBa (pyHKUIMI
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Ctpouth ¥ wH300pakaTh CXEMaTHYECKH TpaduKd KBaJPATHIHBIX
(GyHKIWH, ONUCHIBATH CBOWCTBA KBAJPAaTHYHBIX (YHKIMHA IO WX

rpadgukam

34

Pacnio3naBate KBagpaTuuHyr0 (GYHKOHIO TI0 (Qopmyiie, TPUBOAUTH
MpUMepbl KBAaAPAaTUYHBIX (YHKIMH U3 peanbHOM JKU3HM, (PU3MKH,

IreoMCTpUn

Apudmerndeckast 1 reOMETpUIECKast IPOTrPecCcuu

4.1

Pacnio3znaBath apuMeTndecKyro U reOMeTpUUECKYI0 IPOrpecCHu Mpu

pa3HBIX crioco0ax 3agaHus

4.2

BbINONMHATE BBIYMCIEHUS C MCIOJNb30BaHUEM (GOpPMYN n-TO 4YJEHa
apu(MeTHYeCcCKol U reoMeTpUUYecKOil MpOrpeccuii, CyMMbI MEPBBIX N

YJIICHOB

4.3

N3o0paxkaTs 4iieHbl MOCAEA0BATEIbHOCTH TOYKAMU Ha KOOPIWHATHOMN

TIIIOCKOCTH

4.4

Pemrats 3aJa4u, CBA3aHHBIC C YHCJIIOBBIMHU ITOCJICIOBATCIBHOCTAMU, B
TOM 4YHUCJIEC 3agadyu H3 peanLHoﬁ KHN3HHU (C HUCITIOJIB30BaHHUEM

KaJIbKYJIATOPA, UPPOBBIX TEXHOIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Hucna u BBIYUCIECHUS
JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OAHON (OPMBI 3aMUCH
1.1 npoberi k apyrou. IloHsTHE panMOHAIBHOTO YHMCIIA, 3alKHCh, CPAaBHCHHE,
YIOPSAOYMBAHUE PALIUOHATIBHBIX YHCEI
- Apudmernueckue AeUCTBUS C pallMOHAIbHBIMU YnciIaMu. Perienne 3a1au us
' pearbHOM MPaKTUKU Ha YacTH, Ha 1podu
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIpeJesieHHe, NpeoOdpa3oBaHue
' BBIPQ)KEHUI Ha OCHOBE OTIPE/ICIICHNS, 3aIUCh OOJIBIINX YUCEIT
14 [TponieHThI, 3amUCh MPOLEHTOB B BHUJE IpoOU U JpoOU B BUAE HPOLICHTOB.
' Tpu OCHOBHBIE 33/1a4 HA MTPOLIEHTHI, PEILICHUE 331a4 U3 PEAJIbHOU MTPaKTUKU
s [IpumeHeHre TPU3HAKOB  JEJIMMOCTH, pAa3JIOKEHHE Ha  MHOXKUTEIH
' HaTypaJIbHbIX YUCEIl
16 PeanbHple  3aBUCMMOCTH, B TOM 4YHcle TpsMas M oOpaTHasd
' MIPOMOPLIUOHAIBHOCTH
2 Anrebpanyeckue BbIpaKeHHs
51 IlepemeHHBIE, YHCITIOBOE 3HAYEHUE BBIPAKEHUS C NIEpeMEHHON. JlomycTumble
' 3HAYEHUS IEPEMEHHBIX
55 [IpencraBieHre 3aBUCMMOCTH MEXJy BEIMYMHAMU B BUIE (OPMYIIBL
' Beruucnenus no gpopmynam
53 [TpeoOpa3oBaHue  OYKBEHHBIX  BBIDOKEHHMH, TOXIECTBEHHO  pPAaBHBIE
' BBIPAXKECHUS
2.4 CBoOIICTBa CTENEHU C HATYPAJIbHBIM ITIOKA3aTEIEM
5 s OpnHownenbl U MHOroujeHbl. CreneHb MHOrowieHa. CliokeHue, BBIYUTaHUE,
' YMHOXEHHE MHOTOYJIEHOB
Y ®opMysbl COKpPAIIEHHOTO YMHOXKEHUS: KBAAPAaT CyMMBbI U KBaJpaT pa3HOCTH.
' dopmyiia pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOYJIEHOB HA MHOKHUTEIN
3 VYpaBHEeHUA




VYpaBHeHHE, KOpPEHb YpaBHEHMsI, IpaBuia MpeoOpa3oBaHMs YpaBHEHUS,

> PaBHOCUJIBHOCTb YPaBHEHUU
12 JIuHeitHOE ypaBHEHME C OJHOW NEPEMEHHOW, YHCIIO KOPHEH JIMHEMHOTO
' YpaBHEHUS, PEIICHHE JIMHEUHBIX YPaBHEHUN
33 CocraBiieHHE ypaBHEHUN 0 YCIOBUIO 33Jayd. PernieHue TeKCTOBBIX 3a7ad ¢
. IIOMOILBIO YPABHEHU I
34 JluneliHOE ypaBHEHUE C JBYMs IEPEMEHHBIMH U €T0 rpaduk
Cucrema [ByX JMHEMHBIX ypaBHEHUH C JByMs IepeMEHHbIMHU. Pemenue
3.5 CHUCTEM YpaBHEHHUH CIIOCOOOM IMOJCTAaHOBKH. [IpuMephl pemeHns] TEKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKIIMN
4.1 Koopaunara Touku Ha npsiMoi
42 UYucioBble NpOMEXYTKU. PaccTosiHue MexXay AByMsl TOUKAMH KOOPAMHATHOU
' IPSAMOM
43 [IpssMmoyronbHas cucrema koopauHat, ocu Ox u Oy. AGcuucca U OpaAMHATA
' TOYKHU Ha KOOPJAMHATHOM MJIOCKOCTH
a4 [Tpumepsl TpadukoB, 3anaHHbIX Qopmynamu. UTeHue rpaduKoB peasbHBIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynxuun. I'papux Gynkiuu. CoiicTBa GyHKIMN
4.6 Jlunelinas @ynkuus, e€ rpaduk. I'padux pyHkum y = [x|
47 ['paduueckoe pemieHue JMHEHHBIX YpaBHEHUH M CHCTEM JIMHEWHBIX
' YpaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Yucna 1 BIYUCTICHUS
L1 KBanpatusiit kopenb u3 uyucna. IloHstne 00 wuppalMOHAIBHOM YHCIIE.
' JlecaTUuHbIe TPUOJINKEHUST UPPALMOHATIBHBIX YHCEI
CpoiicTBa apudMeTHUeCKUX KBaJIpaTHBIX KOPHEW W HMX NPUMEHEHHE K
1.2 Mpeo0pa30BaHUIO YUCIOBBIX BBIPAXEHHUIN U BBHIYHUCICHUSIM. JleHCTBUTEIbHbBIE
qucia
1.3 Crenens ¢ nenslM MokasareneM U e€ cBoiictsa. CTaHgapTHas 3aluch 4ucia




2 Anrebpanyeckue BoIpaKEHUS
2.1 KBanpatuslii TpéxuiieH, pa3ioKeHUe KBaJpaTHOTO TPEXUICHA Ha MHOKUTEIN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0Opandeckoi 1poou
2.3 CrnoxeHue, BRIYMTaHUE, YMHOKEHHUE, JCIICHHE allreOpandecKux apooei
2.4 PanmionansHbIE BRIp@KEHUS U UX TIPE0Opa3oBaHue
3 VYpaBHEeHMS U HEPABEHCTBA
a1 KBagpatHoe ypaBHeHue, ¢opMmyna KOpPHEW KBaApaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Pemenue ypaBHeHMi, CBOAAIIMXCA K TMHEHHBIM U KBAJIPATHBIM
3.3 [Ipocreiime qpoOHO-pallMOHAILHBIE YPaBHEHUS
I'padmueckas uHTEpnpeTanysi ypaBHEHHH C ABYMS MIEPEMEHHBIMU U CHUCTEM
34 JIMHEWHBIX YPAaBHEHUH C JBYMs IlepeMeHHbIMU. [IpumMepsl pemienus cucrem
HEJIMHEWHBIX YpPaBHEHUH C IBYMS IEPEMEHHBIMH
3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocodom
3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITepeMEHHOMN
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JIuHelHble HEpAaBEHCTBA C OHON NIEPEMEHHOMN
3.10 CucreMbl TMHEHHBIX HEPABEHCTB C OJIHOM MepeMEHHON
4 OyHKINUH
il [lonatue ¢ynkuun. OOnacTe omNpeAeNeHUs M MHOXKECTBO 3HAYCHHH
' ¢ysaxuu. CriocoOsl 3ajaHus PYHKIMHA
4.2 I'paduk pynkumu. YreHue cBONCTB GyHKIUH 110 €€ rpaduxy
4.3 [Ipumeps! rpadukoB yHKIIHM, OTpaXxaroUX pealbHble IPOLECCH
a4 OYHKIMM, OINHUCHIBAIOIIME NPSIMYH0O M OOpaTHYIO MPONOPLHOHAIbHbBIE
' 3aBUCUMOCTH, UX IrpaduKu
4.5 OyHKIUU y =x7 y = x7°
4.6 Oyukuuu y = [x, y = |x|
4.7 I'padnueckoe penieHne ypaBHEHUN U CUCTEM ypaBHEHUI

9 KIIACC




Kon

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

1 Hucna u BBIYUCIEHUS
1 ParyonanbHple uucia, MpPpalMOHAIbHBIE YWCIIA, KOHEYHbIE U OECKOHEUHbIE
' JIeCATUYHBIE JPOOH
MHOXecTBO 1eHCTBUTENbHBIX YHCEN, J€HCTBUTENIBbHBIE YKCIIa KaK OECKOHEUHbIe
1o JeCSITUUHbIE ApoOU. B3auMHO 0HO3HAYHOE COOTBETCTBUE MEXKY MHOKECTBOM
' JICMCTBUTEIIbHBIX YHCET U KOOPAUHATHOU NpsAMOil. CpaBHEHHE AEMCTBUTENbHBIX
qucen
1.3 ApudmeTndeckne IeHCTBUS C IEHCTBUTEILHBIMHI YUCIIAMU
W3mepenusi, npuOImKeHus, OIICHKU. PasMepsl 00BEKTOB OKPYKAIOIIET0 MHPA,
L4 JUINTEJIBHOCTh IPOLECCOB B OKpyxkaromeMm wmupe. [IpubnmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmkenusa. Oxpyriaenue yucen. [Ipukuaka u orneHka
pE3yJIbTaTOB BBIYMCIICHUI
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHON ITIEPEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHeHUH, CBOAAIIMXCA K JIMHEUHBIM
2.3 KBanpartHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIMXCS K KBaJPaTHBIM
04 buxBanpatHoe ypaBHeHue. IIpumepbl pelIeHHs YpPaBHEHHM TpPETbed W
' 4eTBEPTOU CTENEHEHN pa3IoKEHUEM Ha MHOXKUTEIN
2.5 Pemenue 1poOHO-paliMOHAIBHBIX YpaBHEHHH
2.6 CucreMsl ypaBHEHUH
2.7 VYpaBHeHMe ¢ ABYMsI IEPEMEHHBIMU U €r0 rpaduk
2.8 Pemenne cucreM qByX JTUHEHWHBIX YPAaBHEHUH C JBYMS IEPEMEHHBIMU
59 Pemenne cucreM NByX ypaBHEHHM, OJHO M3 KOTOPBIX JIMHEHHOE, a Ipyroe —
' BTOPOM CTEIIEHU
2.10 I'paduueckas MHTEpIIpETALMs CUCTEMbI YPaBHEHHH € ABYMsI IEpEeMEHHBIMU
2.11 Pemenre TekCTOBBIX 337124 anreOpandecKumM CrocoooM
2.12 UYuciioBble HEPABEHCTBA U X CBOMCTBA
2.13 Pemenne MTMHENHBIX HEPABEHCTB € OJIHOW NTEPEMEHHON
2.14 Pemienue cuctem JIMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOMN
2.15 KBagparHbsle HEpaBeHCTBA
516 I'padmyeckas uHTEprnpeTanysi HEPAaBEHCTB M CHUCTEM HEPABEHCTB C JABYMs

NEPpCMCHHBIMU




3 OyHKIU

31 KBagpatnunas ¢yHkuus, e€ rpadpuk u cBoiictBa. Ilapabomna, koopAaMHAThI
' BEPILIMHBI TapaldoIbl, 0Ch CAHMMETPUHN TapadoIIbl

3.2 I'paduxu Gynxmii y=kx, y=kx+b 1 Ux CBOHCTBa

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

34 I'paduxu QyHKIMIA , 1 UX CBOICTBA
4 YuciioBble OCIE0BATEIBHOCTH

i1 Onpeznenenue U crocoObl 3aJaHUsl YUCIOBBIX IOCIENOBaTEIbHOCTEH. 3aaHue
' MOCIIEA0BATEIHPHOCTH PEKYPPEHTHOM (hopMyInioit u popMyIioit n-ro djaeHa

42 Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apupMeETHUECKOH
' IPOTPECCUH, CyMMBI IIEPBBIX 71 YICHOB

43 ['eomerpuueckass mnporpeccus. Popmysibl n-rO  4YjeHa T'eOMETPUYECKOi
' MPOTPECCUU, CYMMBI TIEPBBIX /1 YICHOB

44 N300pakeHre WieHOB apu(METHUECKOW U TEOMETPUYECKOH Mporpeccuid
' TOYKaMH Ha KOOPJAWHATHOM MJI0CKOCTU. JIMHEHHBINH U 3KCIIOHEHIIMAIBHBINA 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
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOI NPOrPaMMbl OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXECTBO, IIOJMHOXKECTBO,
OlepalMy HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBs3HBINH rpad, AepeBO, MK, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduueckoe mpeacTaBieHue MHOXKECTB
JUIsL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHUM, IIPU PELICHUM 33]a4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATH IMOHATHAMMA: OIIPCACIICHUC, aKCHMOMaA, TCOpEMaA,
A0Ka3aTejIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC UM  JIOXHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IPHUMCPLI W KOHTPIIPUMCEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHHA BBICKa3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCJIO, JEIUMOCTb HATYPAJIbHBIX YHCEJ, IPU3HAKU
JeTUMOCTH, LIEJI0€ YHUCIIO, MOJAYJb 4YHCIa, OOBIKHOBEHHas JpoOb U
JecsiTUYHas IpoOb, CTaHIAPTHBINA BUJ YMCIIA, PallMOHAIBHOE YHUCIIO,
UppalMoHAIbHOE YHCIIO, apu(pMeTHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE  BBINOJHATH JEHCTBUS C  4YMCIaMH, CpaBHUBAaTh U
yIOpSAOYMBAaTh YHCA, MPEACTABIAThH 4YHCIA Ha KOOPAMHATHON
NpSIMOW, OKpYIJISATh YHCIA; yYMEHHE JejaTh MHPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHU M

YMeHue onepupoBarh IMOHATUSMH: CTEIEHb C LENBIM I[OKAa3aTeseM,
apupMeTUYECKU KBaJpaTHBI KOPEHb, MHOTOWIEH, ajlreOpanyeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTEneHU
OOJbIlle €NWHMIIBI, YMEHHE BBIMOMHATH pacuy€Tel 1o (Qopmynam,
MpeoOpa3oBaHus IENbIX, JAPOOHO-PallMOHANBHBIX BBIPAKEHUH U
BBIPQKECHHI C KOPHSAMH, Pa3JI0KEHUE MHOIOYJIEHA HAa MHOXXHUTEIH, B
TOM 4HCIIE C UCHONb30BaHHWEM (OpPMYyT pa3HOCTH KBAApPaTOB U

KBaJapaTta CyMMBbI U pa3HOCTHU

VYMmenune ONneprupoOBaTh NOHATUAMUA:. YUCIOBOC PABCHCTBO, YPABHCHHUC C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JUHEHHbIE U KBAJApPATHBIC YpPaBHEHUS,
IpOOHO-paLlMOHAIbHBIE YPAaBHEHUS C OAHON NEpPeMEHHOW, CHCTEMBI
JBYX JIMHEHHBIX YpaBHEHMH, JTUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JpPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELIECHUN 3aJ1a4 U3 IPYrux MpeaMeTOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIOJb30BaTh KOOPAWHATHYIO
OpSIMYyI0 M KOOPAWHATHYIO IUIOCKOCTh Uil M300pakKeHUsS peUIeHUN

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHue onepupoBarh MOHIATUAME: QYHKIMS, TpaduK GYHKIHH, HYIH
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKHU
BO3pacTaHusi, YOBIBaHWs, HAWOOJbIICC W HAaUMEHBIIEC 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUpPOBATH MIOHATUSAMU: npsmast
MPOTOPIHOHATIBHOCTD, JTHHEHHAS (YHKIMS, KBaJpaTUuHas (QyHKIHU,
oOpaTHass TPONOPIIMOHATBHOCTh, IMapaboia, runepbosia; yMeHHUE
CTPOUThH rpaduky QYyHKINH, UCITOIB30BaTh TPA(GUKU IS OIPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, I PEUICHHS 3a/1a4 U3 JPYTHX
y4eOHBIX TIPEAMETOB W peajbHOW JKU3HU, YyMEHHE BBIPAKATH

(dhopMyllaMy 3aBHCHMOCTH MEXKIy BETMYNHAMU

YMenmne ONneprupoBaTh IIOHATUAMMU: II0CJICA0OBATCIIbHOCTD,
apupmeTnyeckass M TeOMETpUYecKas  IPOrPecCHH;  yMEHHue
HCIOJIb30BaTh CBOMCTBA IOCJENI0BAaTENbHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHUH 3ajad, B TOM YMCIe 3a/1ad U3 JIPYTux

y4eOHBIX TIPEIMETOB U PEATbHON KU3HH

YMeHue pemarb 3a7aud pa3HbIX TUIIOB (B TOM YHCIIE€ HA IMPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LEHYy TOBApOB M CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 33/1a4M U3 00J1aCTH YIPABJICHUS JIUYHBIMU U
ceMEeMHbIMUM  (UHAHCAMM); YMEHHME  COCTaBIIATh  BBIPAXKECHMUS,
YPAaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl 10 YCIOBHUIO 3aJayd,
HCCIIEIOBAaTh MOJIyUEHHOE PELIEHHE W OLEHUBATh MPaBAOINOI00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMM: (GHUrypa, TOUKa, OTPE3OK, MpsiMas,
Jy4, JOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEAPEHHBIN
U PaBHOCTOPOHHUM TpPEyrojdbHUKH, MPSIMOYTOJIbHBIA TPEYrONbHUK,

MearaHa, OMCCEeKTpUca U BBICOTA TPEYrOJIbHHMKA, YEThIPEXYTOJbHUK,




napajuieniorpaMMm, pomM0O, MOpsIMOYTOJBHHMK, KBajapaT, Tparenus;
OKPY>KHOCTB, KPYT, KacaTelbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; yMeHue pemaTh 3aJadyd, B TOM YHCJIE U3 MOBCEIHEBHOI
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIUYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB UTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh M IMEPHEHAUKYISIPHOCTD IPSAMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYISAP, HAKJIOHHAs, IPOEKIUs,
nonobue ¢puryp, noJo0HbIEe TPEYTOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M TNPAMOW; YMEHHE DPACIO3HABATh PABEHCTBO, CUMMETPHUIO U
nonobue (Guryp, napaieNbHOCTh M MEPIEHIUKYIIPHOCTD MPSAMBIX B

OKpYyKaromeM MHUpe

11

YMeHue onepupoBaTh IOHATUAMM: JUIMHA, PAcCTOSIHUE, YIroj
(BeqIMUMHA yIja, CHHYC U KOCHMHYC yIJla TPEYrojbHHKA), IIOLIA/ib;
YMEHHUE OLIEHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKpY’KalOIIEM
MHUpE; YMEHHE NpPUMEHATh (OpMyabl TEpUMeTpa U IUIOUIaIU
MHOT'OYTOJIbHUKOB, JJMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleJieNuela; YMEHUE NPUMEHSATh HPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUrOHOMETPHUYECKHE COOTHOLICHUS IS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, TIomaae

12

YMmenue wu3o0pakaTh IUIOCKME (UTYpBl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT PYKH, C IOMOULIBIO YEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB II0 TEKCTOBOMY WU

CHUMBOJIbHOMY OITMUCAHUTIO

13

14

YMeHue  onepupoBarb  IMOHATHSAMH:  IPSAMOYTOJbHAs  CHUCTEMA
KOOpJMHAT, KOOPAWHATBI TOYKH, BEKTOpP, CyYMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YHCIIO, CKAISIPHOE MIPOU3BENCHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPbI M KOOPAMHATHI JJI MPEICTaBICHUS
JaHHBIX W pEIIeHUs 3aJa4, B TOM YHCIE€ M3 JPYTUX Y4eOHBIX

MPEIMETOB U PEATbHOMN )KU3HU

YMeHune omnepupoBaTh TOHSTHSMHU: CTOJOMKOBBIE W KPYrOBbIE
auarpamMmbl,  TaOmUIBL, cpeaHee  apudMeTHdeckoe, MeAHaHa,
HauOoJblllee U HaWMEHbIee 3HAUYEeHHs, pa3Max YHCIOBOrOo Habopa;

YMCHHC H3BJICKATD, HHTCPHIPECTUPOBATH n HpeO6pa30BBIBaTB




15

16

nH(popMalLno, MPEACTABIEHHYI0 B TaliMIax M Ha JAHarpaMMax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJICHUH; yMEHHME paclo3HaBaThb HM3MEHYMBBIC BEJIMYMHBI B

OKPYKaIOIIeM MUPE

YMeHue onepupoBarh MOHATHSAMH: CIy4yailHBI ONBIT (CIydailHbIN
IKCIICPUMEHT), dJEMEHTApHOE COOBITHE (JIEMEHTApHBIA HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTb BEPOATHOCTHU CIIy4alHBIX COOBITUH B OMBITAX C
PaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMU COOBITUSIMH;, yMEHHE pellaTh
3ala4yd METOJIOM OPraHHW30BAHHOTO Mepedopa M C HUCIHOJIb30BAaHUEM
[paBWjla YMHOXKEHHUS; YMEHHUE OLICHMBAThb BEPOATHOCTH pEaIbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITMM B OKpYXaloIleM MHpPE U B KHU3HU;
3HAKOMCTBO C TMOHSITHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SIBJICHUAX

YMeHne BBIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui DPELICHUs
3a/la4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HH, PACIIO3HABATH IPOSIBIICHUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIMCBIBATH OTAEIBbHBIE BBIIAIOIIMECS  PE3YJIbTaThl,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAYKH, NPUBOIUTH
IIpUMEPBl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMHPHOU 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 JIeCATHYHBIE  JApOOM,  IPOLEHTbI, OECKOHEUHbIE
' MIEPHOINIECKHE TPOOH

13 Panuonanenple yucna. Apu@MeTHdecKHe ONepalud C  PalUOHAIbHBIMU
' quciIaMu

14 JelictButenpHbple uuciaa. ApupMeTHUECKUE OINepaluu ¢ JeHCTBUTENbHBIMU
' quciIaMu

s [TpubnnxKEHHBIE BBIYMCIEHUS, NpPABWIA OKPYIJIEHHs, HPUKHUIKA U OLEHKa
' pe3yJibTaTa BRIYUCICHUN
2 Anrebpanyeckue BbIpaXKeHUs

2.1 bykBeHHbIE BbIpa)K€HUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ nensiM mnokasareneM. CTENEHb C palUMOHAIBHBIM I10KA3aTEJIEM.
. CBoiicTBa CTeNEHH

2.3 MHorouieHs!

24 AnrebGpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HATypaJbHOW  CTEINEHHU. HevictBuss ¢
' apu(pMeTHUECKUMU KOPHSIMH HaTypalbHON CTEEHH
3 VYpaBHEHHUSI U HEPABEHCTBA

i1 Llensile M apoOHO-panMoHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYNHOCTHU
. yYpaBHEHUU

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

3.3 Pemenne TekcTOBBIX 33724
4 YucnoBbIe TOCIEA0BATEILHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEI0BATENLHOCTEH

4.2 Apudmernueckass u reomerpuyeckas mnporpeccud. 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 Koopaunatsl Ha IPSIMOM U IIIIOCKOCTH
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 H3mepeHue reoMeTpu4ecKix BEIMYUH
7.6 BekTopsb! Ha mIOCKOCTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padbr




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremartuka. Anrebpa: 7-i kitacc: 6a30BbIi ypOBEeHb: yUeOHHK; 15-¢ nznanue,
nepepadotanHoe MakaperaeB FO.H., Munaiok H.I'., Hemxos K.W. u np.; mox
penakuueit TensikoBckoro C.A. AkimonepHoe o0uiectBo «M3aaTenbcTBO
«IIpocBemenue»

* Maremaruka. Anredpa: 8-i kiacc: 6a30BbIi ypOBeHb: yueOHUK; 16-¢ u3ganue,
nepepadboranHoe Maxkaperues F0.H., Munrok H.I'., Hemkos K.W. u ap.; mox
penakuuei TensikoBckoro C.A. AxkunonepHoe o61mecTBo «3naTenscTBo
«IIpocBemenue»

* Maremaruka. Anredpa: 9-i kiiacc: 6a30BbIi ypOBEHB: yUeOHUK; 15-¢ u3nanue,
nepepadboranHoe Maxkaperues F0.H., Munarok H.I'., Hemikos K.W. u ap.; nox
penakuueit TensikoBckoro C.A. AkimonepHoe o0miectBo «M3aaTenbcTBO

«IIpocsemenue»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1. AnreGpa. Metoandeckue peKoMeHaaluu. 7 Kiace: yueo. mocodue st
obmeoopazosar. opranuzanuii / FO. M. Konsrun, M. B. Tkauésa, H. E.
dénoposa, M. U. llaGyaun. — 2-e uzn. — M. : [IpocBemenue, 2017. — 144 c.;
2. Anre6pa. MeTtoanueckue pekoMeHIaluu. 8 kiacc: yued. mocodue aJis
obmeoo6pa3zosar. opraauzanmii / FO. M. Komsrun, M. B. Tkauésa, H. E.

®énoposa, M. . llabynun. — 2-e uzn. — M. : Ilpoceemenue, 2017. — 163 c.;



3. Anrebpa. MeTtonuueckue pekoMeHaanuu. 9 kiacc: yaed. mocooue st
oO1ieoOpa3oBar. opranuzanuii / . — 2-e u3a. — M. : [IpocBemenune, 2017. —
159 c.;

4. Anrebpa. Jlunaktuueckue Mmarepuainl. 7 kinacc / M. B. Tkauésa, H. E.
®énopora, M. U. [llabynun. — 4-e uzn. — M. : [IpocBemenue, 2020. — 128 c.;
5. Anrebpa. lunaktuueckue matepuansl. 8§ kiacc: / M. B. Tkauéra, H. E.
®énopona, M. U. [llabynun. — 4-e uzn. — M. : IIpocsemenue, 2020. — 96 c.;
6. Anreopa. Junakruueckue matepuansl. 9 kiacc: / M. B. Tkauésa, H. E.

®énoposa, M. U. llaGyuun. — 4-e uza. — M. : [Ipocsemenue, 2020. — 128 c.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCHI CETHU
UHTEPHET

www.school.edu — Poccuiickuii o61ieo0pa3zoBaTeabHbIi MOPTA;
www.school-collection.edu.ru/ — enuHass KOUIEKIIUS MUGPOBBIX
00pa30BaTENbHBIX PECYPCOB;

www.mathvaz.ru — docbe KOJIBHOTO YYUTENS MATEMATUKH, TOKYMEHTALHS,
pabouue MaTepHalibl A1 yYUTENsE MAaTEMATHKY;

WWW.it-n.ru — C€Th TBOPUYECKUX YUUTENCH;

www.festival.lseptember.ru — ¢ecTuBab NeAArOrHYECKUX UJICH;
https://dnevnik.ru/ad/promo/yaklass? — caiit «SAKnaccy;

https://resh.edu.ru/ — caiit POII (Poccuiickas 35ieKTpoHHAs IKOJIA);



https://oge.sdamgia.ru/ — caiit ['ymuna «Caam OI'Dy;

https://vpr.sdamgia.ru/ — caiit ['ymuna, BIIP.
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