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INOACHUTEJIBHASA 3AIINCKA

AnreOpa sBis€TCd OJHUM H3 ONOPHBIX KYpPCOB OCHOBHOIO OOLIEro
oOpa3oBaHMsl: OHA O0ECIeUnBAET U3YUYCHHUE APYTUX AUCLUUIUIMH, KaK €CTECTBEHHO-
HayyHOro, TaK U TyMaHUTAPHOTO LHMKIOB, €€ OCBOECHHE HEOOXOAUMO MJis
POJ0JKEHUsT 00pa30BaHus U B MOBCEIHEBHOM >ku3HU. Pa3BuTre y oOyuaromuxcs
HAyYHbIX MPEJICTABICHUNA O TMPOUCXOKIACHUM M CYIIHOCTH allreOpanyecKux
abcTpakiuii, crmoco0e OTpaKeHHsI MaTeMaTUYECKON HAYKOW SIBICHUH U TIPOIECCOB
B MpUpPOJE U OOIECTBE, POJU MaTEeMaTHUYECKOIO MOJCIUPOBAHMS B HAyYHOM
NO3HaHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ KaQ4eCTB MBIIIJICHUS, HEOOXOIMMBIX JJIsl aJanTallid B COBPEMEHHOM HU(POBOM
oOmectBe. M3yuenue anreOpbl oOecreynmBaeT pa3BUTHE YMEHHs HAOIIOJaTh,
CpaBHMBaTh, HAaXOAWTb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBUSI M BBIBOJBI,
(dopMmynupoBath yTBEpKAEHUsI. OCBOEHUE Kypca alnredpbl 00eCeurnBaeT pa3BUTUE
JIOTUYECKOTO MBIIUIEHU OOYYalolUXCs: OHU MCHOJIB3YIOT JEIyKTUBHBIE U
UHAYKTUBHBIE pacCyXJeHusi, 0000IeHne 1 KOHKPETU3allHio, abcTparupoBaHue u
ananoruto. OOyuenue  anrebpe  TpenanonaraeT  3HAYUTENBHBIA  O0BEM
CaMOCTOSITENIBHOM ~ J1€ATENbHOCTH OOYyYaIoLUXCcs, I03TOMY CaMOCTOSTEIbHOE
pelieHue 3a7a4 ABIsSeTCs peaanu3alunuen 1esTeIbHOCTHOIO MPUHIUIIA 00yYEeHHUS.

B crpyktype mnporpammbl yueOHOro Kypca «Anredpa» uisi OCHOBHOTO
o0miero o6pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COZIEpPKaTeIbHO-METOAUYECKUE
auHuK: «Yucna U BeIYMCICHUS Y, «ANreOpandeckue BhIpaKEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxkgas U3 3THX colepiKaTelbHO-METOIUYECKUX
JIMHUM pa3BUBACTCS Ha MPOTKEHUN TPEX JIET U3YUYEHUs Kypca, B3AaUMOJECHUCTBY C
ApPYyTMMH €ro JUHUAMH. B Xomae wu3yueHuss ydeOHOro Kypca O0OydaromuMmcs
OPUXOJIUTCS JIOTHUECKHU PacCyKAaTh, UCIIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, MpPEACTaBICHHbIE BO BCEX OCHOBHBIX paszjenax
MaTeMaTU4eCKOro o0pa3oBaHusl U CIOCOOCTBYIOIIUE OBIAJCHUIO O0YyYarOIIUMUCS
OCHOB  YHUBEpCaJIbHOro Maremaruueckoro s3pika. CopepxaTenbHOM U
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOTO Kypca «Anredpa» SBISETCS €ro
UHTETPUPOBAHHBIN XapakKTep.

Conepxxanue mnuHUM «Yucna M BBIYUCICHHS CIY>KUT OCHOBOM ISt
JANbHEMIIEr0o U3y4YeHUsT MATEMAaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYyYarOIIMUXCS
JIOTHYECKOT0 MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOJIb30BaThCS aJrOPUTMaMU, a
TaKXe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi IOBCEAHEBHOM
AKU3HU. Pa3BuTHE NOHATHSA O YUCIIE HAa YPOBHE OCHOBHOI'O 0O0OILIEro oOpa3oBaHus
CBS3aHO C pAMOHAIBHBIMH M HPPAIOHATBHBIMU YHCIaMHU, (HOPMHUPOBAHUEM



MPEJCTABICHUM O JIEMCTBUTEILHOM YMCJE. 3aBEPIICHHE OCBOCHMS YHCIIOBOU
JIMHUU OTHECEHO K CpeiHEMY 00111eMy 00pa30BaHMIO.

Copnepxanue IByX anreOpanyecKkux JIMHUN — « AJIreOpanyecKue BhIPAKCHUS
U «YpaBHEHHUSI U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHUIO Yy OOYHAOUIUXCS
MaTEMaTUYECKOTO armapara, HeOOXOJAMMOTO Jisg pelieHUs 3aJad MaTeMaTHKH,
CMEXKHBIX TMPEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 00mIero oOpa3oBaHus Y4eOHBIH MaTepHal TPYIIUPYETCS BOKPYT
palMOHANIbHBIX BhIpaKeHUN. AnreOpa JEMOHCTPUPYET 3HAUECHHUE MAaTEeMaTUKHU KakK
SI3bIKa I TIOCTPOCHUSI MATEMATUYECKUX MOJIENICH, OMUCAHMS MPOIECCOB H
SBJICHUM peambHOTO Mupa. B 3amaunm oOydeHust anreOpe BXOIAT TakKkKe
JanbHeilee pa3BUTHE AJNTOPUTMUYECKOTO MBIIUICHUS, HEO0OXO0JAUMOro, B
YaCTHOCTH, JJIsI OCBOCHHSI Kypca HWH(POpPMATHKHU, W OBJAJEHHUE HaBBIKAMHU
JNENYyKTUBHBIX paccyxkiaeHuil. [IpeoOpazoBanne cCUMBOJIBHBIX (HOPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUS, CIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPYECTBY.

Conepxanue GyHKIHOHATHHO-TPAPUUECKON TMHUHU HAIIEJICHO HA MOJIy4YeHUE
o0y4JaronMMucs 3HaHUM 0 (PYHKIMSAX Kak Ba)KHEHIIeH MareMaTuuecKol Mojenu
JUISl OTIMCAHUSI U MCCJIEIOBaHUsI PA3HOOOPA3HBIX MPOIECCOB U SIBICHUM B MPUPOJIC
u obOmectBe. M3yueHne marepmania CIOCOOCTBYET DPA3BUTHIO Y OOYyUYaIOIIUXCS
YMEHHUSI UCTIOIb30BaTh PA3IMUHbIE BbIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHBIC, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaI B (HOpPMHUPOBAHUE
MpeACTaBICHUM O POJIM MAaTEMATHUKH B PA3BUTUU IUBUIN3AIMHU U KYJIbTYPBHI.

CornacHo ydeOHOMY IUlaHy B 7-9 kJjaccax wu3ydaeTcsi y4eOHBIM Kypc
«AnreOpa», KOTOPBIM BKIIOYAET CIEAYIONIME OCHOBHBIE Pa3/eNibl COACPKAHUS:
«Yucna ¥ BBUHUCICHUA», «ANreOpanueckue BBIPAKEHUS», «YpaBHEHUS U
HEpaBEeHCTBa», « DyHKIUN».

Ha usyuenne yueGHoro kypca «Anredpa» orpoautcs 306 dacos: B 7 Kiiacce
— 102 gaca (3 ygaca B Hemeno), B 8 kimacce — 102 gaca (3 yaca B Heaeno), B 9
kiacce — 102 yaca (3 yaca B Hezento).



COJEPXXAHME OBYYEHUA
7 KIIACC

Yuciia 1 BBIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE M JECSITHYHBIE, MEPEXO] OT OJHOM (HOpPMBI 3amucu
npobeit k apyroi. IloHATHe panMOHAIBPHOTO YHCHA, 3aluCh, CPAaBHEHHE,
yOOPSI0UMBAHUE  PALMOHAIBHBIX  4Yuced. Apudmernyeckue JEHCTBUSA C
palMOHAIBHBIMU 4YnciaaMu. PemeHue 3aaad U3 peaybHOW NMPAKTUKU HA 4YacTH, HA
JpoOu.

CreneHb C HaTypaJlbHbIM IOKa3aTeJeM: OIpeAesieHne, MNpeoOpa3oBaHUe
BBIpXXKCHHI HAa OCHOBE OIpEeNeIeHHMs], 3aUCh OONbIINX yncen. [IpomenHTsl, 3amnuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJE MPOLEHTOB. TpU OCHOBHBIE 33Jaud Ha
IPOLIEHTHI, PELIEHUE 3a7a4 U3 PEaTbHON IPAKTHKHU.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, pA3j0KEHHE HA  MHOXHUTEIU
HaTypaJIbHBIX YUCEI.

PeanbHble  3aBUCMMOCTH, B TOM  4YHcie mpsMas u  oOpaTHas
IPONOPLMOHAIBHOCTH.

Aure0panvecKkue BbIPaKeHUs!

[IepemeHHBIE, YNCITOBOE 3HAYCHUE BBIPAKEHUA C NEPEMEHHOMU. JlomycTuMBbIe
3Ha4YeHUs NepeMeHHbIX. [IpeacraBnenne 3aBUCUMOCTH MEXAY BEIMYMHAMU B BUJIE
dbopmybl. Beraucnenus no ¢popmynam. [IpeobpazoBanue OyKBEHHBIX BBIPAKEHUH,
TOXKJECTBEHHO paBHbIE BBIPAXKEHUS, MpaBuia MpeoOpa3oBaHUsI CYMM U
POU3BEIAECHUH, MPaBUIIa PACKPBITHUSI CKOOOK U MPUBEEHUS MOJOOHBIX ClaraeMbIX.

CBolicTBa CTENEHH C HATYPAJIBbHBIM ITOKA3aTEJIEM.

OpnHounensl 1 MHOrowieHsl. Crenenp MHorounaeHa. Cio)keHue, BbIYUTaHUE,
YMHOKEHHE MHOTIOWICHOB. Q@OpMyJbl COKPAIIEHHOIO YMHOMKEHHSA: KBaJpar
CyMMBl M KBagpaT paszHocTu. Dopmylia pa3sHOCTH KBaAparoB. PaznoxeHune
MHOT'OYJIEHOB Ha MHOKHUTEIIH.

YpaBHEHUS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUs, NpaBujia MpeoOpa3oBaHUS YypaBHEHUS,
PaBHOCUIIBHOCTh YPaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOM MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YPaBHEHHMs, pEIICHHE JIMHEWHBIX ypaBHEeHHW. COCTaBIEHHWE YPaBHEHHM IO
YCJIOBHIO 3a7a4u. Penienne TeKCTOBBIX 3a/1a4 C IOMOILBIO YPaBHEHUM.

JIuneliHOe ypaBHEHHE C ABYMs IEPEMEHHBIMH U ero rpaduk. Cucrema IByX
JIMHEVHBIX YPaBHEHUU C JBYMs II€peMEHHbIMU. PemeHue cucreM ypaBHEHHU
Coco0OM MOACTaHOBKU. IIpumepbl peleHuss TEKCTOBBIX 3aJady C IOMOIIbIO
CHUCTEM YPaBHECHUM.

DOyHKIMHA



Koopannara Toukn Ha npsMoi. YucnoBbelie npoMexyTKU. PaccrosHue mexay
JIBYMSI TOUKaMHU KOOPJIUHATHOU MPSMOH.

[IpsimoyronibHas cuctema koopauHar, ocu Ox u Oy. Alcuucca U opJiUHATa
TOYKH Ha KOOPAMHATHOM MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMH.
Urenne rpadukoB peanbHbIXx 3aBucumoctei. [lonstue dynkuun. ['paduk
¢bynkuuu. CoiictBa pyukuuii. JIunelinas ¢pynkuus, e€ rpapuk. ['paduk GyHkimm
y = |x|. I'paduueckoe pelieHre JIMHEWHBIX YpPaBHEHUW W CHUCTEM JIMHEHHBIX
YPAaBHEHHI.

8 KUIACC

Yuciia 1 BBIYUCTICHUSA

KBagpatueiii kopenb u3 uucia. [loHarue o0 uUppalMOHATIBLHOM YHCIIE.
Hecstuunble TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBoiicTBa apupMeTUIeCKUX
KBaJIpATHBIX KOPHEW M X MPUMEHEHHE K MPeoOpPa30BaHUIO YMCIOBBIX BhIPAKEHUN
Y BBIYHUCIICHUAM. J[€HCTBUTEIIbHBIEC YHCIIA.

Crenens ¢ 1enbIM TOKa3aTeaeM U e€ cBoiicTBa. CTaHaapTHAS 3aMKCh YHUCIA.

AnreOpandeckre BeIpaKeHUSIAJITeOpandeckne BbIPasKeHU s

KBagpaTHplii  TpEXwieH, pa3oKEHHE KBAJPATHOIO TpPEXWIEHA Ha
MHOXHUTEJIH.

Anrebpandeckas Jpodb. OCHOBHOE CBOMCTBO ajredbpanydeckoil apoowu.
CnoxxeHue, BBIYMTAaHHE, YMHOXXEHHE, JCJIeHHEe anreOpandyeckux JpoOei.
PanmonanbsHbIe BRIpaXKEHUS U UX MPEOOpPa3OBaAHHUE.

YpaBHEHUS 1 HEPABEHCTBAY paBHEHHSI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opMmysia KOpHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOIAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiiive qpoOHO-palMOHATBHBIE YPAaBHEHUS.

I'paduueckas uHTEepnpeTalysi ypaBHEHU C ABYMSI NEPEMEHHBIMU U CHUCTEM
JMHEWHBIX YpAaBHEHUW C JBYMS IEepeMEHHbIMHU. lIpuMepnl pelieHHus cucrtem
HEJIMHEWHBIX YPaBHEHUM C IBYMsSI IEPEMEHHBIMHU.

Pemenne TekCTOBBIX 3a7a4 anreOpanvdecKuM CrocoOoMm.

HucnoBble HEPABEHCTBA U UX CBOWMCTBA. HepaBEeHCTBO ¢ OAHON NMEPEMEHHOM.
PaBHOCHNIBHOCTE HepaBeHCTB. JIMHEilHbIE HEpaBEHCTBA C OJHON NEPEMEHHOU.
Cucrembl IMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

OyHKIMNPYHKIMH

[Tonsitue ¢ynkuuu. OOMACTh ONpENeNeHUs] U MHOXKECTBO 3HAYCHUU
dbynkuuu. CiocoObl 3a1aHus QPyHKITUH.

I'padux dynkmuu. Utenue cBoiictB (yHkmuu mo e€ rpaduky. [Ipumeps
rpadukoB QyHKUINN, OTpa)KAIOIIUX PEAlIbHbIE MPOIIECCHI.



OyHKIUK, ONMUCHIBAOIINAE TIPSAMYI0 ¥ OOpaTHYIO NPONOPIIMOHATLHBIC
3aBHCHMOCTH, HX rpabuxu. Oyukimn y = x2, y = x3, y = \x, y=|x|. I'padudeckoe
pelIeHUE YPaBHEHUN U CUCTEM YPABHECHUMU.

9 KUJIACC

Yuciia ¥ BbIYHCICHUSA

PaunoHnansHble yucna, MppalMOHAJIbHbIE YUCIA, KOHEYHbIE U OECKOHEUHbIE
JEeCATUYHbIE ApoOH. MHOXKECTBO AEMCTBUTENBHBIX YUCEN, JEHCTBUTEIbHBIE YUCIIA
Kak OECKOHEUYHbIE JAecATHYHbIE JpoOu. B3aumMHO OJHO3HAUYHOE COOTBETCTBUE
MEXKy MHOKECTBOM JE€HCTBUTEIBHBIX YACEII U KOOPAUHATHOMN IIPSMOMU.

CpaBHEHHME JI€UCTBUTENIbHBIX 4HCEN, apu(pMETUYECKUe JIEUCTBUS C
JNEUCTBUTEIBHBIMU YUCIAMU.

Pasmepbl OOBEKTOB OKPY’KAIOLIETO MHpa, AJIUTEIBHOCTH THPOIIECCOB B
OKpY’KaroIlleM MUpE.

[TpuOnmxE€HHOE 3HAUYEHUE BEJIMYUHBI, TOYHOCTh NpUOIMKeHUs. OKpyTiaeHue
yucen. [Ipuknaka u onieHka pe3ybTaTOB BEIYUCIECHUN.

YpaBHeHHS U HEPABEHCTBA

JIunetHoe ypaBHeHUe. PelieHne ypaBHEHUN, CBOASIUMXCA K IUHEUHBIM.

KBagpatHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOASAIIUXCS K KBaApaTHBIM.
buksanpatHoe ypaBHeHue. [IpuMepsl pelieHus ypaBHEHUN TPETbEU U 4ETBEPTOU
CTETICHEN Pa3I0KEHUEM HA MHOKUTEIH.

Pemenne npoOHO-pallMOHANBHBIX YpaBHEHMI. PemieHue TEKCTOBBIX 3aaad
anredpandyeckuM METOJIOM.

VYpaBHeHHE ¢ ABYMsI NEPEMEHHBIMU U €ro rpaduk. PerieHue cuctem IBYX
JIMHEVHBIX YPABHEHUH C IByMs IEPEMEHHBIMU. PellleHne cucTeM IByX YpaBHEHUH,
OIHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. [paduueckas
MHTEpIIPETALNs] CUCTEMBI YPAaBHEHUHN C IBYMS IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a71a4 alredpanyeckum crocoooMm.

Yucnosele HEPABEHCTBA U UX CBOMCTBA.

Pemenne yMHENHBIX HEPAaBEHCTB C OAHOM IlepeMeHHOU. Pemenne cucrem
JMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HeEpaBEHCTBA.
I'padmyeckas uHTEpIpeTanyds HEPaBEHCTB M CHCTEM HEPaBEHCTB C JBYMs
IIEPEMEHHBIMU.

OyHKIMNPYHKIUA

KBanpatuunas ¢yskius, €€ rpapuk u cBoiictBa. [lapa®ona, KoopAMHATHI
BEPIINHBI TapaboJIbl, 0Ch CAMMETPHH MTapadOJIbI.

Ipaduxu pyrxmmit: v = kx, y=kx + b, y =k/x, y=x3, y =Vx, y = [x| , 1 ux
CBOMICTBA.



HucnoBble  mociienoBaTelbHOCTUHMCI0BBIE  MOCJIEI0BATEIBHOCTH M
Mporpeccuu

[loHnaTre YKMCIIOBOM MOCIEAOBATEILHOCTU. 3aJaHUE IOCJIEeI0BATEIbHOCTH
peKkyppeHTHOM (hopMyIoil u GopMyioil #-ro ujieHa.

Apudmernueckass U reoMmerpuueckass mporpeccur. Popmylibl n-ro yjieHa
apu(pMETHIECKON U TEOMETPUIECKON MPOTPECCHI, CYMMBI IIEPBBIX 71 YWICHOB.

N3obpaxkenne ujaeHOB apu(METHUYECKOH M TeOMETPUUYECKOM MPOTrpecCHid
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIA M SKCIIOHEHIMAJIbHBIA POCT.
CIoXHbIE IPOLICHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4YHOCTHBIE pe3yJIbTAaThl OCBOCHHMSI TPOrpaMMbl y4yeOHOrO Kypca
«AnreOpa» XapaKTepHU3yIOTCSL:

1) naTpuoTHYeCKOE BOCIIMTAHME:

IIPOSIBJICHUEM HHTEpPECa K MPOLUIOMY M  HACTOSALIEMY POCCHMCKOU
MAaT€MaTUKH, LEHHOCTHBIM OTHOLIEHWEM K  JIOCTVIKEHHSIM  POCCHMCKHX
MAaT€MaTHKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K HCIIOJb30BAHUIO 3TUX
JOCTHKEHUN B IPYTUX HAyKaX W MPUKIAJAHBIX cepax;

2) rpakIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U PEAM3aLUU €ro
opaB, MPEICTAaBIECHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIIMOHHUPOBAHUS
Pa3INuYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpakIaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX ACHUIO 3TUUECKUX TPOOJIEM, CBI3aHHBIX
C MPAKTUYECKHUM IIPUMEHEHUEM JIOCTVMIKEHH HAyKH, OCO3HAHUEM BaXKHOCTHU
MOPAJIbHO-3THYECKUX IPUHLHUIIOB B IESITEIBHOCTH YYEHOTO;

3) TpyZ10BOE BOCIIUTAHME:

YCTAaHOBKOM Ha aKTMBHOE Y4YacTHE€ B PpEIICHWH NPAKTUYECKUX 3aaad
MaTeMaTU4YEeCKOM HaINpaBICHHOCTH, OCO3HAHWEM Ba)XHOCTH MAaTEMATHYECKOTO
o0pa3oBaHMsI HAa MPOTSHKEHUM BCEH >KM3HU IS YCHEHTHOW MpoQecCuOHAIbHOU
NESATENbHOCTY U PAa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBUAYAIBHON TPAaeKTOPUH 00pa30BaHUs U KU3HEHHBIX IIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PELICHWI, pacCyXJCHHI, YMEHHIO BUIETh
MaTeMaTU4EeCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHUS:

OpHEHTaUMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAYyYHBIX
IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOM HAayKd Kak cQepbl dYeloBe4YeCKOn
NEATEIbHOCTH, ATANoOB €€ Pa3BUTUS W 3HAYMMOCTH JUISI PA3BUTHUS LMBWIN3ALINH,
OBJIQJICHUEM SI3BIKOM MAaT€MAaTUKH U MAaTEMaTUYECKOW KYJIbTYypOW KaK CPEACTBOM
NO3HAHUS MHpPA, OBJAJECHHUEM NPOCTEUIIMMHU HAaBBIKAMU HCCIIEIOBATEIBCKON
NEeATEIIbHOCTH;



6) ¢usnmyeckoe BocnuTanue, (GpopmMHupoBaHHE KYJIbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TPHUMEHSITh MATEMAaTHUYECKUE 3HAHUS B HMHTEpEcax CBOErO
3I0POBbS, BEACHUA  370pOBOro  oOpa3a KM3HU (370pOBOE  MHUTAHMUE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHA M OTHbIXa, peryisapHas Qusndeckas
AKTUBHOCTb), C(POPMHPOBAHHOCTHIO HaBbIKa pedIEKCUHU, IPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY W TAKOTro K€ MpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpPUEHTALIMEN HA TPUMEHEHUE MAaTEeMaTUYECKUX 3HAHWM U1l PEUICHUS 3a/1a4
B 00JIACTM COXPAHHOCTH OKPYXKaIoIIeH cpeapl, IUIaHUPOBAaHUS TIOCTYIIKOB U
OIICHKM MX BO3MOXHBIX TMOCJIEACTBUN [JII OKPYXKAIOIIEH Cpebl, OCO3HAHUEM
100aJIBLHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MyTEeH UX pelieHus;

8) ajanranus K M3MEHAKINUMCH YCJOBHAM COUMAIBHON U NMPUPOIHOH
cpenabl:

FOTOBHOCTBIO K JCUCTBUSAM B YCIOBHUSX HEOMPEIACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO NECSATEIBHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy JPYyTHX JIOJIEH, MpUOOpETaTh B COBMECTHOM JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHI[UU U3 OMbITA JIPYTHUX;

HEOOXOJUMOCThIO B (OPMHUPOBAHUM HOBBIX 3HAHWH, B TOM YHCIIE
dbopMyIMpOBaTh WJEH, MIOHITHS, TUIIOTE3bl 00 00BEKTaX U SIBJICHUSAX, B TOM YHCIIS
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IIIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYHD  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOMIUNM KOHTPMEP, KOPPEKTHPOBATH
NpUHUMAEeMbIe pelieHus U JeHcTBUs, (OpPMYyJIUpPOBATh U OIEHUBATh PHUCKU U

NOCJIECTBUSA, (POPMUPOBATH OIBIT.
METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

ba3zoBble 1ornyeckue AecTBUs:

e BBISBJISTH U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKA MATEeMAaTUISCKUX
00BEKTOB, TOHATHNA, OTHOIICHUH MEXIy MOHATHAMH, (HOPMYJIHUPOBATH
OTIpeNielICHUs]  MOHATHUW, YCTAHABIMBATh CYIIECTBEHHBIA  IPHU3HAK
KJaccu(UKAIMK, OCHOBAaHUS JUIsl OOOOIIEHUS M CpPAaBHEHHUS, KPUTECPUU
TIPOBOIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opmMymupoBaTh W  NPeoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTpPUIIATEIbHBIC, €AWHUYHBIC, YaCTHBIE W 0OIIue,
YCIIOBHEIE;



BBISIBIISITh ~ MaT€MAaTHYeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npotuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSX U YTBEPKICHUSX,
npemjiaraTh ~ KPUTEPUM IS BBISIBICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUNIL;

JieNnaTh BBIBOJABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUSHUI 110 aHAJIOTHH;
pa30oupaTh JT0Ka3aTeIbCTBA MATEMATHYCCKUX YTBEPKICHUN (TIPSIMBIC U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECIIOXKHBIE JOKA3aTEeIbCTBA
MaTeMaTH4eCKux (aKTOB, BBICTPAWBATh APTYMEHTAIMIO, TPUBOIUTH
PUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pemieHus: y4eOHOW 3ajaun (CpaBHMBATh HECKOJBKO
BapUAHTOB pEIICHUS, BBIOMpaTh HawbOoNee MOAXOAAIMMN ¢ Yy4ETOM
CaMOCTOSATEIILHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLCKHe 1eCTBUA:

WCIIOJIb30BaTh BOIMPOCHI KaK HCCIIEI0BATEIbCKUN MHCTPYMEHT ITO3HAHUSA,
(GbopMyIMpOBaTh BOMPOCH], (UKCHUPYIOIIME MPOTUBOpEUre, MpodiemMy,
CaMOCTOSATENILHO YCTAaHaBIIMBaTh KMCKOMOE W JaHHOE, (OpMHUPOBATH
TUTIOTE3Y, apTYMEHTHUPOBAThH CBOIO MTO3UIIUI0, MHCHHE;

MPOBOJMTH IO CAaMOCTOSITEILHO COCTABJICHHOMY IIIAHY HECIOKHBIN
OKCIICPUMEHT,  HEOOJIBIIOE  HCCACAOBAaHME IO  YCTAHOBJICHHIO
OCOOCHHOCTEHI MaTeMaTHYECKOTO OOBCKTa, 3aBHCHMOCTEH OOBEKTOB
MEXKy COOOH;

CaMOCTOSATENEHO (OPMYITHPOBATH 0OOOIICHHS W BBIBOJBI MO pe3ybTaTaM
MPOBEAEHHOTO HAOJIOJCHHUS, HMCCIIECIOBaHUsA, OICHHBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE TPOIECCa, a TaKKE BBIABUTATH
MIPETOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBIISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HWH(OpMAIuuU, JTaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a1a4H;

BBIOWpATh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPIPETHPOBATH
nHGOPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHNUS,

BbIOWpaTh (GopMy TMpeACTaBiICHUS HWH(POpPMAIMM U HWILTIOCTPUPOBATH
peliaemMble 3ajlayd  CXeMaMH, JIuarpaMMaMH, WHOW rpadukod U HX
KOMOWHAIIMSIMHU;

OIICHUBATh HAA&KHOCTh HWH(POPMAIUK IO KPUTEPHSIM, MPEITOKESHHBIM
yUHUTENIEM WIH CPOPMYITHPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHHKAaTHBHbBIE YHUBepPcaibHbIe YUueOHble 1eliCTBUS:



BOCIIPUHUMATh M  (QOPMYJIHpPOBATH CYXKJIEHHUS B COOTBETCTBUU C
YCJIOBUSIMHU U LEJIAMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX W TMHCBMEHHBIX TEKCTaX, JaBaTh MOSCHECHHS II0
XOJly pelIeHus 3a/1a4i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

B X0J1¢ 0OCYKJICHUS 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYK/1aeéMOH TEMBI,
po0JIeMbl, perraeMoi 3aJja4uu, BHICKA3bIBaTh UCH, HAIICJICHHbIEC HA TIOUCK
pEIICHUS, COIMOCTAaBIATh CBOM CYXKJICHUS C CYXIACHHSAMHU JAPYTHX
YYaCTHHKOB JHayiora, OOHApY>KWBAaTh PAa3IMYAC W CXOACTBO TO3MIUH, B
KOppeKkTHOU popme hopMyTupOoBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS;
NPENCTaBIATh  pe3yJbTaThl  pPEIICHHUS  3aJa4yd,  DKCIEPUMEHTAa,
UCCJIEIOBaHUsI,  TPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C yIETOM 3aJ1a4 MPE3CHTAIlMU U OCOOCHHOCTEH ayIUTOPHH;
MOHMMAaTh W WCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOHM U
WHIUBUIYAIbHOW pabOThl TPH PEIMIEHWH YYEOHBIX MaTEMaTHYCCKUX
3a/1ay;

NPUHUMATh 1EJIb COBMECTHOU JIEATEIbHOCTH, INIAHUPOBATh OPraHU3alUIo
COBMECTHOM paboThl, pachnpenesiTh BUIbI padOT, JOTrOBapUBAThCA,
00Cy>KJ1aTh MPOLIECC U PE3yIbTaT pabOThl, 0000IIATh MHEHUSI HECKOJIBKUX
JIIO/ICH;

y4acTBOBaTh B TPYyNNoOBBIX ¢opmax paboTel (0OCyXkaeHus, OOMEH
MHEHUSIMH, MO3TOBBIC INTYPMBI WM JPYyTHE), BBIOJHATH CBOIO YacTh
pabOThI M KOOPAUHUPOBATH CBOM JICUCTBUS C APYTUMHU WICHAMH KOMaH/IbI,
OIICHMBATh KA4ECTBO CBOETO BKJaJa B OOIIUI MPOMYKT MO KPUTEPHSIM,
chopMyITUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBUSI.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIe NeicTBUSA
Camoopranusanus:

CaMOCTOATENIbHO COCTAaBJIATh IUIAH, AJITOPUTM PELICHUs 3a1adu (WU €ro
4acTh), BBIOMpATH CIOCOO PEIICHUS ¢ YYETOM HMEIOIIUXCS PEeCYypCOB H
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpOBaTh M KOPPEKTUPOBATH
BapUaAHTHI pEHICHUI ¢ y4ETOM HOBOM MH(MOpMAIIIH.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

BIIQJIETh CcHocO0aMH  CaMONpPOBEPKH, CAMOKOHTPOJISI —Ipolecca U
pe3yJibTara peleHusl MaTeEMaTUIeCKOM 3a/1auu;

NPEABUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh NpPH PELIEHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B [IEATECIIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENILCTB, HAWJICHHBIX OIKNOOK, BBISIBICHHBIX TPYIHOCTEH;
OIIEHMBAaTh COOTBETCTBUE PE3yJbTaTa JEATEIbHOCTU MOCTABICHHOW LIENU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTHXKEHUS WM HEJOCTHXKECHUS 11EJIH,
HAXOJUTh OMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



INPEJMETHBIE PE3YJIBTATBI

K kxoHiy oOydenuss B 7 kJacce oOOydYarolMiicsi MOJIYYUT CIEAYIOIIHE
IPEIMETHBIE PE3YJIBTATHI:

Yucia 1 BIYMCICHUSA

BoinonHsaTh, coyeTass yCTHbIE UM NHUChbMEHHbIE NPUEMBI, apUPMETHUYECKUE
JEUCTBUSA C PAllMOHAIbLHBIMU YHCIIAMHU.

HaxoauTh 3Ha4YeHHMs] YKCIOBBIX BBIPAKEHUN, MPUMEHSTH Pa3HOOOpa3HbIC
CrocoO0bl U MPUEMBI BBHIYHUCICHUS 3HAUYEHUN OPOOHBIX BBIPAXKEHUH, COJEprKalliX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[TepexoauTs OT onHOM (OPMBI 3aMKMCH YUCEN K APYyrod (mpeoOpa3oBbIBAThH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYI, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH B OCCKOHEYHYIO JCCATHUUHYIO IPOOD).

CpaBHHBATh M YIIOPSI0YMBATH PALMOHAJIBHBIE YHCIIA.

OxpyTrisaTh ymucIa.

BbINONHATS NPUKUIKY U OLIEHKY pe3yJibTaTa BIYMCICHUH, OLICHKY 3HAYE€HUI
YHUCJIOBBIX BBIPAKEHUI. BBINOIHATH AEHCTBUSA CO CTENEHSIMH C HATypaJbHBIMU
NIOKAa3aTeJIIMH.

IIpuMeHATh  NpU3HAKKM  ACIMMOCTH,  PA3JIOKEHHWE HAa  MHOXMTEIN
HATypaJIbHBIX YHCEIL.

Pemate mpakTHKO-OpHEHTHPOBAHHBIE 3aJadyM, CBSI3AHHBIE C OTHOLUEHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, HPOLEHTaMH, WHTEPHPETUPOBATH
pe3yibTaThl pPEIIEHUs 3a1a4 ¢ YYETOM OTPAaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM
paccMaTpuBaeMbIX OOBEKTOB.

AJuire0OpanvecKkue BbIPaKeHUs!

Hcnonb3oBaTh anreOpanyeckyr0 TEPMHUHOJIOTHIO M CUMBOJMKY, TPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxomuth 3HaueHMs] OyKBEHHBIX BBIPQXKEHMH INpU 3aJaHHBIX 3HAUEHUSX
EePEMEHHBIX.

BeimonuaTe  mpeoOpa3oBaHUs — LEIOT0  BBIPAXKEHHS B~ MHOTOWIEH
IPUBEACHUEM MOJIOOHBIX CIIATa€MBbIX, PACKPBITHEM CKOOOK.

BBINIONHATE yMHOXKEHHME OJHOWIEHa Ha MHOTOWIEH M MHOIOWIEHa Ha
MHOTOUJIEH, IPUMEHATH (POPMYJIbl KBapaTa CyMMbI M KBaJpaTa pa3HOCTH.

OcCylecTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMUTEIU C MOMOILBIO
BBIHECEHUSI 3a CKOOKM OOLIEro MHOXHTENS, TPYNIUPOBKU  CIAraeMbIX,
npUMeHeHus1 (GOPMYJI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensiTh npeoOpa3zoBaHUsI MHOTOYJICHOB JIJISl PELLEHUS Pa3IMYHBIX 33]1a4
U3 MaT€MAaTHKH, CMEXXHBIX IIPEIMETOB, U3 PEAIBHON ITPAKTUKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEHM C HATYpPaJbHBIMU IOKA3aTEISAMH JUIS
npeoOpa3oBaHUsl BRIPAKECHUIA.



YpaBHeHUS U HEPABEHCTBA

Pemare nHMHENHBIE ypaBHEHHsI C OJHOW IMEPEMEHHOM, MPUMEHSAS NpaBUia
Iepexoia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIbHOMY emy. [IpoBepsATs, sABisieTCS
JIM YUCJIO KOPHEM YPAaBHEHUS.

[TpumensaTs rpaduyeckre METOIbI TIPU PEIICHUH JIMHEWHBIX YPaBHEHUHN U UX
CHUCTEM.

[logOupaTe mnpuMepbl Map YUCEN, SBISIIOUIMXCS PEHICHUEM JIMHEHHOTO
YPaBHEHHS C ABYyMs IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpauK JIMHEWHOIO YPAaBHEHHUS C
JIBYMsI TNEPEMEHHBIMH, MOJIb3YsACh TpadUKOM, MPUBOIUTH IMPUMEPHI PEIICHUs
YpaBHEHHS.

Pemrars cuctemsbl AByX TMHENHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH, B TOM
4ucIie rpapuuecKy.

CocTaBnsATe M pelIaTh JHMHEWHOE YPAaBHEHHWE WJIH CHUCTEMY JIMHEHMHBIX
YPaBHEHMM 110 YCIOBHUIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 MOJyYEHHBIN pe3yJIbTar.

DOyHKUUHA

N3o0paxkath Ha KOOPAMHATHOMN PSIMOM TOUYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJMHATaM, Jy4H, OTPE3KH, HHTEPBAJIbI, 3AMCHIBATh YACIOBBIE IPOMEKYTKH Ha
anredpanvyeckoM s3bIKe.

OTMeuaTrh B KOOPJIWHATHOW IUIOCKOCTH TOYKH IO 33/IaHHBIM KOOpJMHATAM,
CTpOUTh rpaduku AMHEHHBIX QyHKIMA. CTpouTh rpaduk GyHKIMH Yy = |X|.

OnuceiBaTh C TMOMOILIBI0 (YHKIMI HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEIIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
IPOU3BOJAUTENLHOCTD, BpeMsi, 00BEM padOTHI.

Haxonute 3HaueHne PyHKIMU IO 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cnocod MpeACTaBICHUS U aHalIW3a HWH(pOpMaLuu,
U3BJIEKaTh U UHTEPIPETUPOBATHh MHPOPMALIHIO U3 TPaApUKOB PEAIbHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

K xoHiy oOydeHuss B 8 kJiacce OOydYaromMiiCs TOJYYHUT CIECAYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

YncJia v BbIYMCJIEHUS

Hcnonp30BaTh HadalbHBIE IPEICTABICHUS O MHOXKECTBE JIEUCTBUTEIBHBIX
Yrcell JJIsi CPAaBHEHUSI, OKPYTJICHUSI U BBIUYMCICHUHN, U300paxaTh I€HCTBUTEIIbHbBIC
Yyyciia TOYKaMU Ha KOOPAMHATHOM IIPSMOM.

[IpumeHsATh TOHATHE apU(PMETHUUECKOrO0 KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJI[paTHbIE KOPHHU, MCIOJB3Yys MPH HEOOXOAWMOCTH KaJIbKYJISTOP, BBIMOJIHATH
npeoOpa3oBaHusl BBIPAKEHUHM, COJEPXKALIUX KBaJpaTHbIE KOPHHU, HUCIOJIb3Ys
CBOMCTBA KOPHEM.



Hcnonb3oBath 3amucu OONBIIMX U MaJbIX YHUCEN C MOMOIIBIO JIECATUYHBIX
npoOeii u creneHelt yucna 10.

AJuire0panvecKkue BbIPaKeHUs!

[IpyMeHsATh MOHSATHE CTENEHU C IEedbIM IOKa3aTeJIeM, BBIMOJIHATh
npeoOpa3oBaHus BRIPAKECHHM, COJEPKAIIUX CTETICHH C [ETTBIM MOKa3aTeseM.

BhINONHATE TOXIIECTBEHHBIE MPEOOpPa30BaHUS PAIIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE IMPaBWJI JEUCTBUHN HAJl MHOTOUYJICHAMH U aJITeOpandecKUMH APOOSIMH.

PacknanpiBaTh KBapaTHBIN TPEXUIECH HA MHOKUTEIIU.

[IpumensTh npeoOpa3oBaHUs BRIPAKECHUM SISl pEIICHUS Pa3IUYHBIX 3a]a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemats nuHEiHBIE, KBaJpaTHbIE YpaBHEHUsI M PallMOHAIbHBIE YpaBHEHMUS,
CBOJISIIIMECS K HUM, CUCTEMBI IByX YPaBHEHH C ABYyMS IEPEMEHHBIMHU.

[IpoBOoaUTE MpOCTENIINE UCCIIEIOBAHUSA YPABHEHUM U CHCTEM YpPaBHEHUM, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpecTaBlieHuil (yCTaHaBIUBaTh, UMEET
JY YpaBHEHUE WIM CHCTEMAa YPAaBHEHUM PELICHUS, €CIIM UMEET, TO CKOJIbKO, W
npouee).

[TepexoauTs OT ciiOBecCHOW (HOPMYIHUPOBKM 3amaun K e€ anreOpandeckon
MOJENH C TIOMONIBIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMbl YypaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN PE3YIIbTAaT.

[IpuMeHsATH CBOWCTBA YHCJIOBBIX HEPABEHCTB JUIsI CpPaBHEHUS, OIICHKH,
pelIaTh JUHEWHBIE HEPABEHCTBA C OJHOW NMEPEMEHHOW M MX CHUCTEMBI, JaBaTh
rpa@uUecKyr0 WJUTFOCTPAIMI0 MHOXKECTBA PEIICHWNA HEPAaBEHCTBA, CHCTEMBI
HEPaBEHCTB.

DyHKIMHA

[lonnMaTh ¥ UCMONB30BaTh (PYHKIMOHAJIbHBIC MOHSITUS U SI3bIK (TEPMUHBI,
CUMBOJINUECKUE O0003HAYEHUs), ONPENEsATh 3HaAUeHUE (YHKIUU MO 3HAYCHUIO
apryMeHTa, ONpeAeaTh CBOMCTBA GYHKIIUU 10 €€ rpaduKy.

Ctpouts rpaduku dJ1IeMEeHTapHBIX (YHKIIUA BUIA:

y=kx,y=x2,y =x3y = x|, y = VX, OIHMCHIBATH CBOMCTBA UHCIOBOIL
byHKIMN 110 €€ rpaduKy.

K xoHiy oOydenuss B 9 kJiacce oOydYaromuiicsi MOJIYYUT CIEAYIOIIHE
NpEAMETHBIE PE3YIbTATHI:

Yucia 1 BIYMCICHUSA

CpaBHUBATH U YNOPAI0YMBATH PAIIMOHAJIBHBIC U UPPAIlMOHATIbHBIC YUCIIA.

Beimonuare apudmernyeckue JEWCTBUS C  pallMOHAJIBLHBIMU YHCJIaMH,
codeTrass YCTHbIE W TUCbMEHHBIE MPUEMBI, BBINOJIHATH BBIYUCICHUS C
UppaIMOHATbHBIMU YUCIAMU.



HaxomuTh 3HaueHUs CTENEHEW C NEeIbIMM [OKAa3aTeIs MU M KOPHEW,
BBIUMCJIIATh 3HAYECHUS YUCIIOBBIX BBIPAKECHUM.

OKpyriiiTh JIE€UCTBUTEIbHBIE YHCIA, BBINOJIHATh MPUKHUAKY pe3yibTara
BBIYNCIICHUH, OLICHKY YUCIIOBBIX BBIPAKECHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemate nvHENHBIE W KBaJpaTHbIE YPaBHECHUWS, YPaBHEHWS, CBOJIAIIMECS K
HUM, NPOCTENIITNE TPOOHO-pAIMOHATBHBIC YPaBHEHUS.

Pemate cuctembl OBYX JIMHEWHBIX YPABHEHUN C JBYMSI NEPEMECHHBIMU M
CHUCTEMBI JBYX YPAaBHEHUN, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISICTCS JIMHEWHBIM.

Pemare TekcTOBBIE 3amauu  alreOpandecKHM CIOCOOOM C  ITOMOIIBIO
COCTaBJICHUS YPAaBHEHUS WIIM CUCTEMBI JIBYX YPABHECHUU C IBYMS IEPEMEHHBIMU.

[IpoBOaUTE MPOCTEUIINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ ¢ TPUMEHEHUEM TpauiecKuX MpeAcTaBlIeHU (yCTaHABIUBATh, UMEET
J YpaBHEHUE WM CUCTEMA YpPaBHEHUW DPEUICHHS, €CIM UMEET, TO CKOJIbKO, U
npouee).

Pemars nuHelHBIE HEPaBEHCTBA, KBaJIpaTHbICE HEPABEHCTBA, HM300paKaTh
pEllICHUE HEPABEHCTB HA YHWCIIOBOW MPSMOM, 3alMCHIBaTh PEIICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJTIOUAIOIIME KBAJpaTHOE HEPaBEHCTBO, H300pa)xkaTh pEIICHHE CHUCTEMBbI
HEPABEHCTB HA YMCIIOBOW MPSIMOM, 3aMKUCHIBATH PEIIEHHUE C MOMOIILIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPU PELICHUM PA3JIMYHbBIX 3a7a4.

DOyHKIUU

Pacno3naBaTh (QyHKIMHM HW3YYeHHBIX BHAOB. Iloka3piBaTh CXeMaTHYECKH

pacIojIoKeHUe Ha KOOPJAUHATHOM MIIOCKOCTH rpadukoB QyHKIUN BUAA: y = kx, )
=kx+b y=kik y=ax2 + bx + ¢, y =x3, y=1\x y = |x|, B 3aBuCHMOCTH OT
3Ha4YE€HUN KOA(DPUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth U H300paxkaTh CXeMaTUYECKU rpadUKU KBaJAPAaTUYHBIX (PYHKIUH,
OIHCHIBAaTh CBOWCTBA KBAIPATHUHBIX (DYHKIHI MO UX rpaduxam.

Pacnio3naBaTth kBagpaTHuHyr (QYHKLHUIO 1O (HOopMyIie, MPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIMI U3 peanbHOM KU3HU, (PU3UKHU, TEOMETPHUH.

YucsioBble MOCIEA0BATEIbHOCTH U MIPOrPeccum

Pacno3naBaTh apu(METHUYECKYID M TE€OMETPUYECKYI0 MPOTPECCUH MpHU
Pa3HBIX CIOCO0ax 3a/1aHusl.

BbINONMHATE  BBIYMCICHUS C  UCHOJb30BaHWEM (opMyd n-ro uieHa
apu(pMeTUYECKON U TEOMETPUUYECKOM MPOrpeCCHii, CyMMBI IIEPBBIX N UJIEHOB.

N300paxarh ujeHbl MOCIEN0BATEIbHOCTH TOYKAMH HAa KOOPAMHATHOU
IUIOCKOCTH.



Pemate 3amaun, CBSI3aHHBIE C YHMCIOBBIMHU IOCJIEIOBATEIBHOCTSIMU, B TOM
qrclie 3a7a9d U3 peatbHON JKU3HH (C MCIIOJIb30BAHUEM KaJbKYJIATOPA, ITUPPOBHIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uudgpoBbie
Ne /i P Konrtpouabnsie | IIpakTnueckue (ubp )
NPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucna u BeIuncCiieHus. PalinonanbHbie 25 1 bubmuorexa [JOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
2 Anrebpanyeckue BbIpaKeHUS 27 1 hitps://m.cdsoo.ru/7f415590
bu6mmoreka [JOK
3 YPaBHEHNS M HEABCHCTBA 20 I https://m.edsoo0.ru/7f415b90
bu6mmoreka [JOK
4 K . D 24 1
OOpAMHATS 1 rpaduKu. DyHiin https://m.edsoo.ru/7f415b90
bu6moreka [JOK
5 IT 600 6 1
OBTOPCHUE H 0DODIICHHE https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




8 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3aesioB U TeM unppoBbIe
Ne ni/nn P Kontpouasnsie | IIpakTnuyeckue (ubp )
NPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 UYucna u Berurcinenus. KBagpatHele KOpHU 15 hitps://m.cdsoo.ru/7f417af8
) Yucna u Berunciaenus. CTeneHsb ¢ 1eIbiM 7 bubnuorexa [JOK
roxKasarejieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIPaKEHHUS. 5 | bubmmoreka [JOK
KBanpatHbiii TpEéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BEIPaKESHUSI. 15 | bubnuorexa LIOK
Anrebpaunyeckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus1 1 HepaBeHCTBa. KBanpaTHble 15 1 bu6nunorexa IIOK
YpaBHEHHS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 bubmmoreka [{JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6moreka [JOK
7 b .H 12 1
paBHEHHS M HepaBeHCTBA. HepaBeHcTBa hitps://m.edsoo.ru/7f417af8
bubnuoreka [JOK
8 O .0 5
YHKUHH. LICHOBHBIC HORATHA https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
9 O 4 9
yHiumn. quciosbie GyHKmH https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
10 I1 6 2
OBTOPEHUE M 0600MICHHE https://m.edsoo.ru/7f417af8
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM uudpoBbie
Ne ni/nn P Konrtpoasnsie | IIpakTnueckue (upp )
NMporpamMmbl Bcero oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
| Uucna u Berunciienus. JlelicTBUTENbHEIC 9 bubnuoreka [JOK
qucia https://m.edso00.1ru/7f419d08
) YpaBHEHUS 1 HEPABEHCTBA. Y PaBHEHUS C 14 | bubnuorexa [JOK
OJHOU EPEMEHHOM https://m.edsoo0.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CUCTEMBbI 14 ) bubnmnoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
4 .H 1 1
VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 6 hitps://m.cdsoo.ru/7f419d08
bu6nmoreka [JOK
5 o 16 1
YHKHHH https://m.edsoo.ru/7f419d08
b K
6 HucnoBble TOCIEA0BATEIBHOCTH 15 1 hgfg;;f;igﬁ 17£419408
7 [ToBTOpeHME, 00001IIEHNE, CHCTEMATH3AIUS 13 ) bu6nmnoreka [JOK
3HaHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0







IHOYPOYHOE INTAHUPOBAHMUE

7 KJIACC
Kosaun4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema YpoKka KOHTpOJILHLIe HpaRanecmle
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
1 [ToHsiTHE paMOHATIBHOIO YKCIIA 1 https://m.edsoo.ru/f9344fe4
ApudmeTnueckue IeUCTBUS C
2 pr a 1 https://m.edsoo.ru/67d29ebc
palMOHAIBHBIMU YUCTIAMU
Apudmernueckue JEUCTBUA C
3 pud A 1 https://m.edsoo.ru/12a61{c6
palOHATBHBIMH YHCTAMU
ApubmeTnueckue IeHCTBUSA C
4 pu¢ a 1 https://m.edsoo.ru/d1ed825¢
palMoOHAIbHBIMU YUCIAMHU
ApudbmeTnueckue IeUCTBUS C
5 pug g 1 https://m.edsoo.ru/64d7baab
palMOHAIBHBIMU YU CIIAMHU
A €TUYECKHUE ICHC C
6 puueTITICCKiC ACHCTBIS 1 https://m.edsoo.ru/7e666ef9
palurOHATBHBIMH YHCTAMU
CpaBHeHHUE, YIIOPAOOUNMBAHNUE
7 p > YHOPAA 1 https://m.edsoo.ru/ffSe7a8e
palOHaIbHBIX YHCET
CpaBHeHHe, yIIOpSA0YNBaHUE
8 p yHopiA 1 https://m.edsoo.ru/37114db1
palMOHATBHBIX YHCEI
CpaBHeHue, yIopsgourMBaHue
9 PABHEHHE, YHOPAI0THBAtH 1 https://m.edsoo.ru/cbal49bb
palMOHANTBHBIX YHCEl
CreneHb ¢ HATYPAJILHBIM
10 yp 1 https://m.edsoo.ru/5481ee5f
oKa3aTejieM
CrelneHs ¢ HaTyPAILHBIM
11 yp 1 https://m.edsoo.ru/e6la7dea

IIoKa3aTecjieM




CreneHb ¢ HATypaJIbHBIM

12 https://m.edsoo.ru/bbd9fce4
[IoKa3arejeM
Crenens ¢ HaTypal

13 TCHEHD © HATYPAILHBIM https://m.edsoo.ru/l1eee9d8f
[IOKa3arejeM
CreleHs ¢ HaTypaJIbHBIM

14 yp https://m.edsoo.ru/9¢63e¢356
[oKasarejieM
Pemenrie ocHOBHBIX 3a7a4 Ha IpoOH,

15 VI[ P https://m.edsoo.ru/d4bd3736
MIPOIICHTHI U3 PEaTbHOUN MPAKTHUKU
Pertenne ocHo 3a1a4 Ha Apoou,

16 teHi HOBHBIX :Zl 1 Ha ApodH https://m.edsoo.ru/e45b6b9a
MPOLICHTHI U3 PEATbHOM MPAKTUKU
Pemrenre ocHOBHBIX 3a1a4 Ha IpoOu

17 LH APODH, https://m.edsoo.ru/b23c8519
MIPOLICHTHI U3 PEATbHOM MPAKTHKU
Pemrenrie oCHOBHBIX 3a7a4 Ha apoOH,

18 Vﬂ AP https://m.edso0.ru/d8c56158
MIPOIICHTHI U3 PeaTbHON MPAKTUKU
IIpu3Haku JeIMMOCTH, PA3JIOKEHUS

19 p a p https://m.edsoo.ru/fc66dc66
HA MHOXXHUTEJIA HATyPaJIbHbBIX YHCET
[Ipr3HAKHU OEITUMOCTH, PA3I0KEHUI

20 p a P https://m.edso0.ru/5527¢756
Ha MHOXXHTEIIM HATyPaJbHBIX YHCET
Peannnrle 3aBucumoctu. Ilpsamasa u

21 p https://m.edso0.ru/67f11fb3
oOpaTHasi IPOMOPIMOHAITBHOCTH
Peannable 3aBucumoctu. Ilpsmas u

22 p https://m.edsoo.ru/ae9c6al3
oOpaTtHasi MPONOPILHOHAIIEHOCTH
Peanburie 3aBucumoctu. Ilpsimas n

23 p https://m.edso0.ru/43¢5631b
oOpaTHast IPOIMOPIIMOHAIIBHOCTH
Peannarle 3aBucumoctu. Ilpsamasa u

24 p https://m.edsoo.ru/774b4b2a
oOpaTHasi TPOMOPIIMOHAIIBHOCTH
KonTtponbHasg padora mo TeMe

25 p p https://m.edsoo.ru/c898bd91

"PannoHanbHbIe yKiciaa"




26

bBykBeHHBIE BbIpaKEHUS

https://m.edsoo.ru/93aac6ee

27 DopMmybl https://m.edsoo.ru/187ac8f4

28 DopmyIibl https://m.edsoo.ru/9c¢791daf

29 Hepenertnie. Jlonycrimeie https://m.edsoo.ru/acce84d2
3HAUYEHMSI IEPEMEHHBIX
[IpeobpazoBanmre OyKBEHHBIX

30 BBIPOKECHHM, PACKPBITHE CKOOOK H https://m.edsoo.ru/dbeb8f54
NpUBEICHUE TTOJOOHBIX CIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX

31 BBIPOKECHHM, PACKPBITHE CKOOOK H https://m.edsoo.ru/16d6cc63
npUBeIeHNE TOJOOHBIX CIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX

32 BBIPKEHUM, PACKPBITHE CKOOOK U https://m.edsoo.ru/9138843a
MPUBEICHNE TTO00HBIX ClaraeMbIX
[IpeoOpazoBanue OYKBEHHBIX

33 BBIPa)KEHUH, PACKPBITHE CKOOOK U https://m.edsoo.ru/365491cd
MPUBEJEHUE TTOTI00HBIX ClIaraeMbIX
CBolicTBa CTENEHU C HATYPAIbHBIM

34 https://m.edsoo.ru/6¢2c38ad
noKasaTesieM

35 CBoOIiCTBa CTENIEHU C HATYPATbHBIM bubnmorexa [JOK
110Ka3aTeyieM https://m.edsoo.ru/7f42154¢

36 CBoiicTBa CTENEHU C HATYPaIbHBIM bubnnorexa [JOK
[10Ka3aTelIeM https://m.edsoo.ru/7f4218be

37 MHorousneHsl https://m.edsoo.ru/82f3b41d

38 MHorouieHsl https://m.edsoo.ru/31f8695b
Crnosxenue, BBIYUTaHNUE, YMHO)KEHHE

39 https://m.edsoo.ru/b8efeSb6
MHOTOUJICHOB

40 CrnoxxeHue, BRIYUTAHNUE, YMHOKCHHE https://m.edsoo.ru/9ee9e5af




MHOI'O4JICHOB

CJ'IO)KeHI/IC, BBIYUTAHUC, YMHOXKXCHUC

41 https://m.edsoo.ru/46584acf
MHOTI'O4JICHOB
CioxxeHne aHue 0)KEHHE

42 JIOVKCHHE, BLITUTARNC, YMHOKCHH https://m.edsoo.ru/d1{97af4
MHOTOYJICHOB
Do COKPAaIIEHHOTO

43 PMYJIbL COKpALICHHOT https://m.edsoo.ru/d9e¢7deb5
YMHOKEHUS
@ .

44 OPMYJIBT COKPAIIICHHOTO https://m.edsoo.ru/6e7de53c
YMHOKEHUS
do COKPAIIEHHOTO

45 PMYJIBT COXpAICHHOT https://m.edsoo.ru/1e63f25¢
YMHOKEHHUS
Do COKpAIEHHOTO

46 PMYJIbI COKPAIIEHHOT https://m.edsoo.ru/1e33ad77
YMHOKECHUS
@ N

47 OpMYJIBI COKpAIlCHHOTO https://m.edsoo.ru/cc74alc5
YMHOKEHUS
Pa3noxxeHne MHOrowjieHoOB Ha

48 JIOMCHIC MHOTORICHOB H https://m.edsoo.ru/7ab3d68f
MHOXHUTEIHN
Pa3noxxenne MHOro4jgeHoOB Ha

49 1 HHUC MHOTOTICHOB 1 https://m.edsoo.ru/b75487fd
MHOKUTEIIN
P

50 a3JI0KCHUC MHOTOIICHOB Ha https://m.edsoo.ru/3c39faa7
MHOXHUTEIHN
Pa3noxxenne MHOrowjieHoB Ha

51 JIOACHIC MHOTORICHOB H https://m.edsoo.ru/a65bf4e2
MHOXHUTEIN
KonTtponbHasg padora 1o TeMe

52 | HIPOJIbHA paboTa To TeM \ https://m.edsoo.ru/8e555bab
Anrebpanyeckue BhIpaXKeHUs
YpaBHeHue, npaBuiia

53 npeoOpa3oBaHus ypaBHEHUS, https://m.edsoo.ru/c24¢5497

PaBHOCWJIBHOCTb YPaBHEHUI




JIuHeitHOe ypaBHEHUE C OJTHOU

54 MIEPEMEHHOM, pEIICHUE JTMHEHHBIX https://m.edsoo0.ru/f865b539
ypaBHEHUH
JIuHeitHOE ypaBHEHUE C OJJTHOU

55 MEPEMEHHOM, PEIICHUE JTUHENHBIX https://m.edsoo.ru/4f1a8771
ypaBHEHUH
JIuneliHOE ypaBHEHUE C OHOU

56 NEPEMEHHOM, pEellIeHUE JIMHENHBIX https://m.edsoo.ru/39854¢e3 1
ypaBHEHUU
Permrenuie 3agad ¢ moMoIIbIO

57 . A B https://m.edsoo.ru/db6e1£8b
ypaBHEHUN
Pemenue 3agad ¢ moMomipo

58 . A B https://m.eds00.ru/974443d6
ypaBHEHUH
Perrenue 3agad ¢ moMonipo

59 . A = https://m.edsoo.ru/a812ec46
ypaBHEHUH
Perrenue 3agad ¢ moMoOIIbIO

60 . a B https://m.edsoo.ru/bac6ddld
ypaBHEHUH
JluneliHoe ypaBHEHHUE C IBYMS

61 yp By https://m.edsoo.1u/4b1{f196
TIepEMEHHBIMU U €T0 Tpadux
JIuneliHoe ypaBHEHHUE C ABYMS

62 yp By https://m.eds00.ru/656728ca
NEpPEMEHHBIMU U €T0 TpaduK
CucreMa IBYX JUHEHHBIX YpaBHEHUN

63 FBYX yp https://m.edsoo.ru/569¢49dd
C IByMsI IEPEMEHHBIMU
CucreMa IByX JIMHEWHBIX YPaBHEHUH

64 By yp https://m.edsoo.ru/424d81ce
C IBYMSI TIEPEMECHHBIMH
CucreMa IBYX JUHEHUHBIX YPaBHEHUN

65 By yp https://m.edsoo.ru/abce5656
C IByMsI IEPEMEHHBIMU

66 CucreMa IByX JUHEUHBIX YpaBHEHUH https://m.edsoo.ru/1567fecb




C AByMs IICPEMECHHBIMU

67 Pemenue cucrem ypaBHeHH 1 https://m.edsoo.ru/283cclel
68 Pemenue cucrem ypaBHeHHI 1 https://m.edsoo.ru/fdccfe2e
69 Pemenue cucrem ypaBHeHU 1 https://m.edsoo.ru/611cal56
70 Pemenue cucrem ypaBHEeHHI 1 https://m.edsoo.ru/9a355ff9
71 Pemenue cucrem ypaBHeHHI 1 https://m.edsoo.ru/f124ac9a
Ko 3]
7 SOHTPOJIBHAT PabOTa O TEME 1 https://m.eds00.ru/57b39728
Jlunelinbie ypaBHEHHS
73 Koopannara Touku Ha npsMon 1 https://m.edsoo.ru/a23733d2
74 YucrioBble IPOMEKYTKU 1 https://m.edsoo.ru/e8211e28
75 HucnoBbie TPOMEKYTKH 1 https://m.edsoo.ru/abf7afd9
P
76 acerosmme Mf e HBEI VUL TORKAMH 1 https://m.edsoo.ru/5cc9cc5b
KOOPJIMHATHOM TPSIMOM
Pa
77 ceToARHe Mue Ly Hva VA TORRAMH 1 https://m.edsoo.ru/22a3cbba
KOOPJIMHATHOM TIPSIMOM
IIpssmoyroabHas cucTemMa Koo a
78 PAMOYTObHAR CHETEM PAIHAT 1 https://m.edsoo.ru/3b66d7¢3
Ha IJIOCKOCTH
I1
79 PAMOYTOILHAT CHETEMA ROOPATHAT 1 https://m.edsoo.ru/fab8c1bd
Ha IJIOCKOCTH
11 e s
80 PHMEpBI IPAUKOB, 5a/1aHHbIX 1 https://m.edsoo.ru/d9¢f79¢1
hopmynamu
11 e a(uKoOB, 3a1a
81 PHMCEPbI IPAGHKOB, 3AAHHBIX 1 https://m.edsoo.ru/842b2d45
bopmynamu
I1
82 PHMCPPI IPAQHKOB, 5a/1aHHAIX 1 https://m.edsoo.ru/f8f647a4
¢bopmynamu
Yrenwne rpa
83 TCHHE IPAHKOB peabHBIX 1 https://m.edsoo.ru/cfadb472

3aBUCHUMOCTEN




Urenue rpaduKoB peabHBIX

84 . 1 https://m.edsoo.ru/ba2 f4ff4
3aBUCHUMOCTEMN
85 [onarue GpyHKIUU 1 https://m.edsoo.ru/cc5ad997
86 I'paduk dyskIIN 1 https://m.edsoo.ru/f84482b5
87 CaoiicTBa GyHKIUI 1 https://m.edsoo.ru/2¢3527¢l
88 CgoiicTBa GyHKIHHA 1 https://m.edsoo.ru/111696e6
89 Jluneitaas pyHKIHS 1 https://m.edsoo.ru/da7259¢2
90 Jlunetinas GyHKIUs 1 https://m.edsoo.ru/19¢752fc
91 Hoctpoenne rpaguia mumeiinoit 1 https://m.eds00.ru/68799ddc
byHKIIN
92 Toctpoerue rpaduka auHeHHOIA 1 https://m.edsoo.ru/212d18e7
byHKIIUN
93 I'paduk dynkmmm y =[x| 1 https://m.edsoo.ru/e2bcf23e
94 I'paduk ynkmmu y =[X| 1 https://m.edsoo.ru/f4dfafbe
KoHnTponbHas pabora 1o Teme
95 "KOOpﬂHHa:,FH u rpaguicn. Oyniumn” 1 https://m.edsoo.ru/613c655d
/ Beepoccuiickast mpoBepoYHast
pabota
96 Wrorosas j{ OHTpOJIbHas paboTa / 1 https://m.edsoo.ru/755babd3
Bcepoccuiickas mpoepouHasi pabota
[ToBTOpEHNE OCHOBHBIX MOHSATUH H
97 METOJ/IOB Kypca 7 Kiacca, 00001ieHne 1 https://m.edsoo.ru/3a654b9d
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHATUH U
98 METOIOB Kypca 7 Kiacca, 06001ieHue 1 https://m.edsoo.ru/d7ff245a
3HAHUU
99 [ToBTOpEHME OCHOBHBIX MOHSATUNA U 1 https://m.edsoo.ru/d12b3b9d




METO/IOB Kypca 7 Kiacca, 00001ieHne
3HaHUHI

100

[ToBTOpEHNE OCHOBHBIX OHATUN U
METOJIOB Kypca 7 kiacca, 0000meHue
3HAHUU

https://m.edsoo.ru/81ca2fd1

101

[ToBTOpEHME OCHOBHBIX OHATUN U
METO/I0B Kypca 7 kiacca, 00001ieHne
3HAHUN

https://m.edsoo.ru/53c2e81f

102

[ToBTOpEHNME OCHOBHBIX MOHITUHN U
METOJIOB Kypca 7 Kiacca, 00001ieHne
3HAHUH

https://m.edsoo.ru/9fcdbdc9

OBILEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102




8 KJIACC

N Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
- Jarta nudposbIe
n/ Tema ypoka KouTtpoJabHbie IIpakTnyeckue
Bcero U3y4eHust o0pa3oBaTejibHbIE
I padoThI padoThI
pecypchl
1 KBanparHbiii KOpeHb U3 1 https://m.edsoo.ru/7f566b2
yuca 4
) [TonsiTue 06 | https://m.edsoo.ru/72ac855
UPPALMOHAILHOM YHCIIE b
JlecaTUUHbBIC
https://m.edsoo.ru/da8989c¢
3 IPUOIKEHUS 1 .
UPPAIOHATBHBIX YHCE -
JlecsTuanbie
4 NpUOIMKEHUS 1 https://m.edsoo.ru/fc4af857
HppalMOHALHBIX YHCETT
5 JleficTBUTENbHBIC YHCTIA 1 https://m.edsoo.ru/alddbeae
6 CpaBHenue 1 https://m.edsoo.ru/637a217
JICHCTBUTEIbHBIX YUCEIT 2
C
7 pjl BHERHC 1 https://m.edsoo.ru/d537dbaf
JEHCTBUTEIBLHBIX YUCENT
A €TUYECKUN
8 pudm THL\,I o 1 https://m.eds00.ru/9d8ebe6f
KBaJpaTHBIA KOPEHb
9 VYpaBHeHue BUia X* = a 1 https://m.edsoo.ru/c22abcca
CgoiicTBa
10 apuMeTHIECKHIX 1 https://m.edsoo.ru/78ffac69
KBaJIPaTHBIX KOPHEH
11 CaoiicTBa 1 https://m.edsoo.ru/6af3fa69




apuMeTUIECKUX
KBaJIpaTHBIX KOPHEN

12

[IpeobpazoBanue
YHUCIIOBBIX BBIPAKEHUN,
COJIEpIKaLINX
KBaJIpaTHbIE KOPHU

https://m.edso00.ru/39¢7325
5

13

[IpeobpazoBanue
YHUCJIOBBIX BBIPAYKECHUN,
COJIEpIKaLINX
KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/ac98bbb
1

14

[Ipeo6paszoBanue
YHCIIOBBIX BBIPAKEHHIH,
coJiepKaIX
KBaJ[paTHbIC KOPHH

https://m.edsoo.ru/f87ee32a

15

[IpeobpazoBanue
YHCIIOBBIX BBIPKEHHIA,
COJIepIKaIIIX
KBaJIpaTHBIC KOPHU

https://m.edsoo.ru/32593¢7

€

16

CreneHsb ¢ 1EIBIM
IIOKa3aTeIeM

https://m.edsoo.ru/a59837¢
1

17

CrannmapTHas 3anuch
yucna. Pazmepsl
00BEKTOB
OKpY’Karomiero mupa (0T
AJIEMEHTAPHBIX YaCTHUI]
710 KOCMHYECKHX
00BEKTOB),
JUTUTETHHOCTh
IPOIIECCOB B

https://m.edsoo.ru/928ecd9f




OKpY KaroIieM MUpe

CBOICTBa CTEIICHU C

18 https://m.edsoo.ru/45fec448
LIETIBIM MOKa3aTeIeM
CBoiicTBa CTENEHU C
19 BOMCTRA CTENEHI https://m.edsoo.ru/4484bfd
LEJIbIM ITOKa3aTeIeM
CBolicTBa CTENEHHU C
20 BOMETRa CTENEHH https://m.edsoo.ru/13da6ffs5
LIETTBIM TOKa3aTeIeM
CBoiicTBa cTENeHU C
21 https://m.edsoo.ru/a444ce3e
LIETIBIM MOKa3aTeIeM
” CBoiicTBa CTENEHU C https://m.edsoo.ru/345¢163
LEJIbIM ITOKa3aTeIeM 8
23 KBanpatHblii TpEXuiieH https://m.edsoo.ru/baldf7ec
.. https://m.edsoo.ru/bdd9be7
24 KBagparsslii TpEXuieH 9
Pasznoxenne
.. https://m.edsoo.ru/6ecl 767
25 KBaJIpaTHOI'O TPEXUJICHA 3
Ha MHOKUTEIHN B
Pasnoxenue
. https://m.edsoo.ru/5e6567¢
26 KBaJIPaTHOTO TPEXUJIeHa b
Ha MHOXHUTEJIN B
KonTponbnas pabota mo
7 temaM "KBaapaTHbie https://m.edsoo.ru/c724d7e
kopuu. Crenenu. 4
KBanpathslii Tpexusnen"
28 Anrebpanueckas 1poOb https://m.edsoo.ru/ec8fa983
JonmycTumMble 3HaUEHUSA
29 IIEPEMEHHBIX, https://m.edsoo.ru/3cccad8f

BXOOAIIUX B




anreOpanveckKue
BBIPKCHUS

JlonycTtumble 3HaUeHUS

NIEPEMEHHBIX,
https://m.eds00.ru/b92452f
30 BXO/SIIHUX B q
anreOpanveckKue B
BBIPKCHHS
31 OCHOBHOE CBOMCTBO https://m.edsoo.ru/7a7818e
anreOpandeckoi 1podu d
https://m.edsoo.ru/33ee19b
32 Cokpaienue apooei g I Moo U e
https://m.edso00.ru/3d585¢3
33 Coxkpatenue apobeit 5 DS.HRLECR00.I €
N https://m.edsoo.ru/b7286a2
34 Cokpaienue apooei p thsm.edsoo-ru a
Crnokenue, BEIYUTAHNE,
35 YMHOEHUE U IETICHUE https://m.edsoo.ru/b7c¢5738
anredpandecKkux b
npobeit
CrnoxeHnue, BEIYMTAHUE,
0’KEHHE U JIeJIEHUE
36 YMHOMEHHE 1 ACHCHH https://m.edsoo.ru/fa626af5
anreOpanvecKux
npobeit
CnosxeHue, BEIYUTAHUE,
MHO>KEHHE U JIeIEHUE
37 Y g https://m.edsoo.ru/67¢347f8
anreOpanvecKux
npobeit
13 CrnoskeHue, BbIYUTAHUE, https://m.edso0.ru/8d61236

YMHOKCHHE U JCIICHUC

C




anreOpanvaecKux

npo0ei
[IpeobpazoBanue
39 BBIPAKECHUM, https://m.edsoo.ru/82ac349
coziep KaIIux 2
anredpanveckue 1poou
[IpeobpazoBanue
40 BBIPAKECHUH, https://m.edsoo.ru/51ae3ad
coziep KaIIux 1
anreOpandeckue Apoou
[Ipeo6paszoBanue
41 BIpANCIIHH, https://m.edsoo.ru/d4adbf39
coJIeprKaIInX
anreOpandeckue Apoou
KontponbHas paborta no
42 Teme "AsreGpandeckas Z&p&ﬁnmedsoorw%da4el6
npoOp" -
43 KBanpatHoe ypaBHEHHE https://m.edsoo.ru/aaSbeeca
44 Henonnoe xBagpartHoe https://m.edsoo.ru/ba7¢249
ypaBHEHHUE 4
45 Henonnoe kBanpatHoe https://m.edsoo.ru/7739d62
ypaBHEHUE S
dopMyna KOpHEH
46 KBaJAPaTHOTO https://m.edsoo.ru/f3¢c232a6
YPaBHEHUS
dopMya KOpHEH
47 KBaJpaTHOTO https://m.edsoo.ru/1b454bfe

ypaBHEHUS




dopmyiia KOpHEN

https://m.edsoo.ru/5b12b5e

48 KBaJIpaTHOIO .
ypaBHEHUS
49 Teopema Buera https://m.edsoo.ru/fa4fb6as
50 Teopema Buera https://m.edsoo.ru/f9a2b6 1 f
Pewenne ypaBHeHui,
https://m.eds00.ru/673692a
51 CBOISIINXCS K 5
KBaJpPaTHBIM
Pewienue ypaBHeHui,
52 CBOOSIIUXCS K https://m.edsoo.ru/aaa9bcda
KBa/IPAaTHBIM
[Ipocteiimme npoOHO-
https://m.edso0.ru/67772¢3
53 panuoOHaJIbHbIE )
ypaBHEHUS
[IpocTeiimme npoOHO-
https://m.edsoo.ru/29¢268¢
54 paloHaIbHbIE d
ypaBHEHUS
Pernienue TeKCTOBBIX
55 3a71a4 C IIOMOIILIO https://m.edsoo.ru/cf84dc92
KBaJIpaTHBIX YpaBHEHUI
Pernienue TeKCTOBBIX
56 3a7a4 C TTOMOIIIBIO https://m.edsoo.ru/feb686¢8
KBaJPAaTHBIX YPAaBHCHU
KonTponbnas pabota mo
57 teMe "KBaapaTHbie https://m.edsoo.ru/b7blad5f
ypaBHeHus"
58 JIuneitHOE ypaBHEHUE C https://m.edsoo.ru/ae677ab

ABYMA IICPCMCHHBIMU,

5




ero rpauk, npuMepsbl
pellIeHNs] ypaBHEHHUI B
LEJBIX YUCIIax

59

JIuneiiHOoEe ypaBHEHHE C
JBYyMsI [IEpEMEHHBIMU,
ero rpauk, npuMephbl
pellIeHNs] ypaBHEHHUI B
LEJIBIX YUCIIaX

https://m.edsoo.ru/2b4f56e5

60

JIuneiiHoe ypaBHEHHUE C
JBYyMsI [IEpEMEHHBIMU,
ero rpauk, npuMepsbl
pellIeHNs] ypaBHEHHUI B
LEJIBIX YUCIIaX

https://m.edsoo.ru/56fb3f4a

61

Pewmenne cucreM nByx
JIMHEHHBIX YPABHEHUH C
JBYMsI IEpEMEHHBIMU

https://m.edsoo.ru/73e4de9
7

62

Pewenne cucreM nByx
JIMHEHHBIX YPABHEHUN C
JBYMsI IEPEMEHHBIMU

https://m.edsoo.ru/de6ed3f1

63

Pemenue cucrem nByx
JIMHEWHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

https://m.edsoo.ru/4ca2296
8

64

[Ipumeps! perienus
CHCTEM HEITUHEHHBIX
YpaBHEHUH C JIBYMsI
NepEMEHHBIMU

https://m.edsoo.ru/5d426¢5
d

65

[Ipumeps! pemienus
CHCTEM HEJIMHEUHBIX
YpaBHEHUH C JIBYMsI

https://m.edsoo.ru/1¢257f64




NCPEMEHHBIMU

I'padpuueckas
UHTEpHpeTanus
YPaBHEHHS C IBYMS

https://m.edso00.ru/275e59¢

66
MIEPEMEHHBIMH M CHCTEM 2
JIMHEHHBIX YPABHEHUN C
JBYMsI IEPEMEHHBIMU
I'padpuueckas
UHTEPIIpETALINS
67 YPapHEHITL € ABYMA https://m.edsoo.ru/7e32¢7f9
MIEPEMEHHBIMH U CUCTEM
JIMHEWHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU
Pemrenne TeKCTOBBIX
68 3a/1a4 ¢ IOMOUIbIO https://m.edsoo.ru/2bee62fc
CUCTEM ypaBHEHUI
Pemenne TekcToBBIX
https://m.edsoo.ru/ad4ee333
69 3a/1a4 ¢ IOMOUIbIO 6
CUCTEM ypaBHEHUN
Pemenne TekcTOBBIX
70 3814 ¢ TOMOILIBIO https://m.edsoo.ru/c425b3e
CUCTEM ypaBHEHUI d
71 Yucnossle HEpaBEHCTBA https://m.edsoo.ru/ab93579
U UX CBOMCTBA 7
7 HucnoBble HEPaBEHCTBA https://m.edsoo.ru/2a95bc3
¥ UX CBOMCTBa 6
73 Hepaserictso ¢ ool https://m.edsoo.ru/f7daad5b

IIEPEMEHHOM




74

JInneliHbIe HEPABEHCTBA
C OJIHOM IEPEMEHHON 1
UX pEIICHUE

https://m.edsoo.ru/1b31351

C

75

JIuneliHbIE HEPABEHCTBA
C OJIHOM IEPEMEHHOU U
UX pelieHue

https://m.edsoo.ru/9e34ec?
d

76

JIuneliHbIE HEPABEHCTBA
C OJTHOM IIEPEMEHHOU U
UX peleHue

https://m.edsoo.ru/e3b5184
5

77

CucTeMbl TUHESHHBIX
HEPABEHCTB C OJIHOM
IIEPEMEHHOM U UX
penieHue

https://m.edsoo.ru/f4c88c54

78

CucreMbl TUHEHHBIX
HEPABEHCTB C OJTHOM
IIEPEMEHHOMN U UX
pelieHue

https://m.edsoo.ru/571a8b2

C

79

CucreMbl TMHEHHBIX
HEPABEHCTB C OJIHOM
MIEPEMEHHOMN U UX
peleHne

https://m.edso0.ru/99b8336
5

80

N3006paxenue perienus
JMHENHOTO
HEPABEHCTBA U UX
CHUCTEM Ha YHUCIIOBOU
IPSAMOU

https://m.edsoo.ru/aeal298
4

81

N306paxenue perienus
JIMHENHOTO
HEpaBEHCTBA U UX

https://m.edsoo.ru/57565dd
5




CHUCTEM Ha YHCJIIOBOU
NpAMOi

Konrponsnas padora no

https://m.edsoo.ru/6a53b46

82 temam "HepaBeHcTBa. .
Cucremsl ypaBHeHUI" -

83 [Tonstre pynkunn https://m.edsoo.ru/6a7caeab
O6actb ornpeeneHus

84 Y MHOKECTBO 3HAYECHUH https://m.edsoo.ru/1b9bedef
byHKIIN

85 CHOCO6111 SNt https://m.edsoo.ru/bc3{786¢
byHKIMI

86 I'paduk ynkumm https://m.edsoo.ru/df9eb637
CpoiicTBa GyHKINH, HX

https://m.edsoo.ru/f27b961

87 0TOOpakeHHE Ha 4
rpaduke a

23 UreHue ¥ nocTpocHUe https://m.edsoo.ru/88a699¢
rpaduKoB GyHKIHIA €

89 1;5:?;5; Zgi(iiif;mnx https://m.edsoo.ru/296¢3ec
peaabHbIE MPOIIECCHI ?
DyHKIUH,
OMMCBIBAIOLIUE TIPSIMYIO

90 H opatHyio https://m.edsoo.ru/b2e6¢3fd
MPONOPIUOHAIbHBIE
3aBUCUMOCTH, UX
rpaduxu

91 T'unep6ona https://m.edsoo.ru/c7cd25d

2




92

I'unepGona

https://m.edsoo.ru/ea41995
C

93

I'paduk pynkumu y = x?

https://m.eds00.ru/2bf8459¢

94

DYHKIMU y =X,y = X,
y=Vx,y=[x;
rpaduueckoe pernieHue
YPaBHEHUHN U CUCTEM
ypaBHEHUH

https://m.edsoo.ru/af8cb727

95

[ToBTOpEHNE OCHOBHBIX
MOHSTUN U METOJIOB
KypcoB 7 U 8 KIJIacCoB,
0000111eHIe 3HAHMIA /
Bceepocculickas
poBepoyHasi paboTa

https://m.edsoo.ru/f4e48f18

96

HroroBast KOHTpOJIbHAS
pabota /
Bceepoccuiickas
MpoBepoyHas pabora

https://m.edsoo.ru/f8a8e3ac

97

[ToBTOpEHNE OCHOBHBIX
MOHSTUN U METOJIOB
KypcoB 7 U 8 KIJIacCoB,
0000111eHIEe 3HAHMIA

https://m.edsoo.ru/b51ebf75

98

[ToBTOpEHNE OCHOBHBIX
HOHATUH ¥ METOIOB
KypcoB 7 U 8 KJ1accoB,
000011eHE 3HAHUNA

https://m.edsoo.ru/76f1{8e2

99

[ToBTOpEHNE OCHOBHBIX
HOHATHH U METOIOB
KypcoB 7 U 8 KJIaCcCOB,

https://m.edsoo.ru/7cb7918
1




000011eHNE 3HAHUT

100

[ToBTOpEHNE OCHOBHBIX
MOHATUNA U METOJ0B
KypcoB 7 U 8 KJIaccoB,
000011IcHIE 3HAHUI

https://m.edsoo.ru/592ad7a
9

101

[ToBTOpEeHNE OCHOBHBIX
MOHSITHI ¥ METOJIOB
KypcoB 7 U 8 KJ1accoB,
00o01IeHue 3HaHu i

https://m.edsoo.ru/1fbadd86

102

[ToBTOpEeHNE OCHOBHBIX
TIOHSTUH U METOJI0B
KypcoB 7 H 8 KJ1accoB,
00o0111eHre 3HaHUH

https://m.edsoo.ru/dc2f5d6¢

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102




9 KJIACC

N Kosn4yecTBo yacos JJIeKTPOHHbIE
[
Hara uudgposbie
n/ | Tema ypoka KouTposbHbIe IMpakTuyeckue
Bceero U3yYeHUs oOpa3oBaTe/ibHbIE
I padoThI padoThI
pecypcbl
PanmonanwHbIC yKCIa,
1 HppaluoHaIbHbIC YUCIIa, 1 https://m.edsoo.ru/784cdd1
KOHEYHBIE U OECKOHEUYHBIE c
JECATHUYHBIEC TPOOH
MHO0XeCcTBO
JIECTBUTEIILHBIX YHMCEIT,
. https://m.edsoo.ru/97eaef9
2 JEUCTBUTEIBHBIC UHCIA KaK 1 9
OECKOHEUHBIE IECATUYHBIE -
npodu
B3aunMuo ogHO3HAUYHOE
COOTBETCTBUE MEXKIY
3 MHO>KECTBOM 1 https://m.edsoo.ru/2e8d43d
JNEUCTBUTEIILHBIX YUCEN U c
MHOKECTBOM TOUYEK
KOOPJIHMHATHOM IIPSAMOM
CpaBHeHue
JIECTBUTEIILHBIX YHMCEIT,
. https://m.edsoo.ru/c83fele
4 apupMeTHIeCKue eicTBUsA 1 P
C IEUCTBUTEIHLHBIMU -
YUCIIaMU
[TpubmmkéHHOE 3HaUEHNE
https://m.edsoo.ru/b75291f
5 BEJINYHHBI, TOUHOCTH 1
(S
npUOIKEHUS




https://m.edsoo.ru/ad42bfe

6 Oxpyrienue yncen |
https://m.edsoo.ru/4866ab2
7 OkpyrieHue yncen .
g [Ipukuaka u orieHKa https://m.edsoo.ru/d9c21cc
pe3yIbTAaTOB BBIUKCICHUMN d
9 IIpuknaka u oLeHKa https://m.edsoo.ru/42bb57
pPEe3yJIbTaTOB BEIYMCIICHUI 9b
JIuneiiHoe ypaBHEHHUE.
N https://m.edsoo.ru/8da553d
10 Pemenne ypaBHeHuUH, p
CBOJISIIIIUXCS K JINHEHHBIM -
Jlunelinoe ypaBHEHHUE.
N https://m.edsoo.ru/632a9a8
11 Pemenue ypaBHeHUN, .
CBOJSIINXCS K JIMNHEUHBIM -
KBagparHoe ypaBHeHHE.
AP yp . https://m.edsoo.ru/d26¢f1d
12 Peuienue ypaBHeHU, b
CBOJSIIMXCS K KBaIPATHBIM -
KBangpaTHoe ypaBHeHue.
13 Pemienue ypaBHeHui, https://m.edsoo.ru/ffde92f6
CBOJAIIMXCS K KBaIPaTHBIM
https://m.edsoo.ru/79483d
14 bukBagpaTHbie ypaBHEHHS 18
https://m.edsoo.ru/64b9efc
15 bukBanpaTHble ypaBHEHUS .
IIpumeps! pereHus
YpPaBHEHUH TPEThEU U
. . https://m.edsoo.ru/8c18fe4
16 YeTBEPTOM CTENEHEH

Pa3JIOKCHHUEM Ha
MHOXUTCIHN

a




[Ipumeps! pereHus
YpaBHEHUU TPEThEU U

https://m.edsoo.ru/fa5b88a

17 YETBEPTOU CTENEHEH 7
pa3JIo’KEHHEM Ha
MHOKUTEIIN
18 Pemenue npo6HoO- https://m.edsoo.ru/d56625¢
palMOHAJIBHBIX YPaBHEHUH 7
19 Pemenue npo6Ho- https://m.eds00.ru/4252¢16
palMOHAIBHBIX YPABHEHUU d
20 Pemenne TekcTOBBIX 3a1a4 https://m.edso00.ru/c9cb88d
anredpandeckuM MeTOA0M 2
1 Pemenne TekcTOBBIX 3a1a4 https://m.edsoo.ru/b4afabl
anreOpanvdecKuM METO0M 5
2 Pentenue TeKCTOBBIX 3a1a4 https://m.edsoo.ru/3cf8d84
anredpandeckKuM METO0M b
KoHnTtponbHas padoTa mo
. https://m.edsoo.ru/d7f52af
23 TeMme "YpaBHEHHUS C OJTHOU 2
IIEpEMEHHOMN" -
VYpaBHEHUE C 1ByMs
https://m.edsoo.ru/df9d8f3
24 MEPEMEHHBIMU U €T0 9
rpaduk -
YpaBHEHUE C 1BYMs
25 HepEeMEHHbIMH H €ro https://m.edsoo.ru/5d32aal
rpaduk 6
Cucrema IByX JIMHEHHBIX
26 YPaBHEHUU C ABYMs https://m.edsoo.ru/2bba28d

[IEPEMEHHBIMU U €€
pelieHue

6




27

Cucrema ByX JIMHEHHBIX
YpaBHEHUH C JBYMsI
MIEPEMEHHBIMHA U €€
perieHue

https://m.edsoo.ru/c84b7ec
2

28

Cucrema AByX JIMHEHHBIX
YpPaBHEHUH C JBYMsI
TIEPEMEHHBIMHA U €€
penieHue

https://m.edsoo.ru/85dcb84
9

29

Cucrema AByX JINHEHHBIX
YpPaBHEHUH C JBYMsI
IIEPEMEHHBIMU U €€
peuieHue

https://m.edsoo.ru/497eclf
e

30

Pemenue cucrem asyx
YpPaBHEHUH, OHO U3
KOTOPBIX JINHEWHOE, a
JIPyroe — BTOPOU CTENEHU

https://m.edsoo.ru/73a6deb
d

31

Pemenue cucreM asyx
YPaBHEHUH, OJTHO U3
KOTOPBIX JINHEWHOE, a
JIPyroe — BTOPOM CTENEHU

https://m.eds00.ru/396297
2a

32

Pemenue cucrem n1Byx
YPaBHEHUH, OJTHO U3
KOTOPBIX JINHEWHOE, a
JIpyroe — BTOPOM CTEIIEHU

https://m.edsoo.ru/7ee93b1
c

33

Pemenue cucrem nByx
YPaBHEHHUH, OJTHO U3
KOTOPBIX JINHEWHOE, a
JIpyroe — BTOPOM CTEIIEHU

https://m.edsoo.ru/253a6d7
8

34

I'paduaeckas

https://m.edsoo.ru/74aacd4




HHTCpIIpETAlsA CUCTCMbI
YpaBHEHUH C JBYMsI
MEePEeMEHHBIMU

Perenne TeKCTOBBIX 337124

https://m.edsoo.ru/c4d16a8

35
anrebpanvIecKuM CrocoooM f
36 Pemenne TekcTOBBIX 3a/1a4 https://m.edsoo.ru/b939ee9
anredpandeckuM crnocodbom 9
KonTponbhas pabota no
; https://m.edsoo.ru/4fd75fe
37 teMe "Cucremsl 7
ypaBHeHUI" B
13 YuciioBble HEPABEHCTBA U https://m.edsoo.ru/43de68c
UX CBOWCTBA 6
39 YuciioBble HEPABEHCTBA U https://m.edsoo.ru/369843
UX CBOMCTBa b4
JIvHeiHbIe HEpaBEHCTBA C
. . https://m.edsoo.ru/55eaa38
40 OJHOU EPEMEHHON U UX 9
peleHue -
JInnelinbIe HEPABEHCTBA C
. . https://m.eds00.ru/699tbbd
41 OJHOU MEPEMEHHOU U X g
pelieHne B
JInnelinble HEpAaBEHCTBA C
. . https://m.edsoo.ru/ea2687d
42 OJIHOM IIEPEMEHHOH U UX )
pelienne 2
Cucrembl TUHEHHBIX
N https://m.edsoo.ru/6aal 721
43 HEPABEHCTB C OJJHOM 9
[IEPEMEHHOM U UX PEILCHUE B
44 CucreMbl TUHEUHBIX https://m.edso0.ru/218d6{2

HCPABCHCTB C OI[HOﬁ

€




IIEPEMEHHOM U UX PELICHHE

CucteMbl THHEHHBIX

https://m.edsoo.ru/db291ec

45 HEPABEHCTB C OJJHOM 1
IIEPEMEHHOM U UX PEIICHHE B

46 KBanpaTHbie HepaBeHCTBA U https://m.edsoo.ru/6e4fab4
UX pelieHune 5

47 KBagparHble HepaBEeHCTBA U https://m.edsoo.ru/e665cdb
WX pelieHune 1

43 KBazparHble HepaBEeHCTBA U https://m.edsoo.ru/19da69f
MX PELIECHUE d

49 KBanpaTHbie HepaBeHCTBA U https://m.edso0o.ru/98c2b3b
UX pElIeHUEe f

50 KBagparHble HepaBeHCTBA U https://m.edsoo.ru/3f4a76e
HUX peLICHUEC a
['paduueckas

51 HHTEpIIpETAns HEPABEHCTB https://m.edsoo.ru/d4528c7
U CUCTEM HEPABCHCTB C a
JIBYMsI IIEPEMEHHBIMU
I'paduueckas

59 HHTEpIIpETans HEPABEHCTB https://m.edsoo.ru/5b94c64
U CUCTEM HEPABCHCTB C a
JIBYyMsI IIEPEMEHHBIMU

53 KoHTponbHas padoTa mo https://m.edso0o.ru/b99f566
teme "HepaBencrsa" 7

54 KBanparuunas ¢pyHkuus, eé https://m.edsoo.ru/e5173a2
rpaduk U CBOMCTBA b

55 KBanpatnunas QyHkius, eé https://m.edsoo.ru/743339c

rpaduk u cBOHCTBa

6




KBanparuunas ¢pysHkuus, eé

56 . https://m.edsoo.ru/88ffla6f
rpaduk U CBOKWCTBA
[Tapabosa, KOOpAUHATEI
https://m.edsoo.ru/15c24da
57 BEpPILHHBI 1apadoibl, OCh "
CUMMETPUHU NapadoJIbl -
[Tapabona, KOOpAUHATHI
https://m.edso00.ru/8249b9
58 BEPIIHUHKI Mapaboibl, OCh 6o
CUMMETPHHU NTapadoIIbl -
[TapaGomna, KOOpIUHATHI
https://m.edsoo.ru/fb278e5
59 BEPIIUHBI TapadoJIbl, OCh .
CUMMETPUU TTapadoIIbI -
[Tapabomna, KOOpAUHATHI
https://m.edsoo.ru/ed96972
60 BEPILHHBI Tapadoibl, 0Ch "
CUMMETPHUH TTapaboJIbI -
[Tapabosna, KOOPAUHATHI bubnnoreka [JOK
61 BEPILHHBI 1apadoibl, OCh https://m.edsoo.ru/7f43a52
CHMMETPHUH TIapaboJIbl 6
[Tapabona, KOOpAUHATHI
62 BEPLIMHBI 1apadoJIbl, OCh
CUMMETPHHU NapadoIIbl
I'padpuxu dyHxui: y = Kx,
pad PyHuit: y https://m.eds00.ru/5926d7
63 y =kx + b, y=k/x, y=x3, 3b
Y=VX, y=IX| -
I'padpuxu pysxmuii: y = kx,
pad (yniumi: y https://m.edsoo.ru/cfd1d18
64 y =kx + b, y=k/x, y=x3, p
Y=VX, y=[x| B
65 ['paduxu pynkmii: y = kx, https://m.eds00.ru/6739f67

y =kx + b, y=k/x, y=x°,

7




Y=VX, y=IX|

I'paduxu Gynkmii: y = kx,

https://m.edsoo.ru/ealab28

66 y =kx + b, y=k/x, y=x°, .

Y=VX, y=|x| B

Ppaduicn gymicuiit: y =kx, https://m.edsoo.rw/3214a13
67 y =kx +b, y=k/x, y=x?, 3

y=VvX, y=x| -

I'paduxu dynkomit: y = kx, https://m.edsoo.ru/38bacbe
68 y =kx + b, y=k/x, y=x3, -

y=VX, y=|x| -
69 Kontposnbnas padota no https://m.edsoo.ru/d7a4d3c

teme "OyHKIMN" 6
70 [TonsiTre yncnoBot https://m.edsoo.ru/22b51f4

HOCJIEA0BATENLHOCTH 4

3amanue
71 MOCIEIOBATEIHOCTH https://m.edsoo.ru/dfc55a2

pEKyppeHTHOM (HopMyIIoil 1 a

dbopMyIoii n-ro uneHa

Apudmernueckas u

https://m.edsoo.ru/36889de

72 reoMeTpuyeckas ¢

MIPOTPECCUU

Apudmernueckas u

https://m.edsoo.ru/bf2438¢e

73 reoOMEeTpHYECcKast .

MIPOTPECCUM

DopMyITBI N-TO YJICHA
74 apudMeTHIecKoi u https://m.eds00.ru/6528a67

r€OMETPUYECKOMN
IIPOTPECCUM, CYMMBI

b




MEPBLIX N YICHOB

75

@DopMyJIbl N-ro YieHa
apu(MeTHIECKON U
reOMETPUYECKOMN
IIPOTPECCUM, CYMMBI
IIEPBBIX N YJICHOB

https://m.edsoo.ru/9a65ed6
f

76

@®opMyJIbl N-To YieHa
apu(MeTHIECKON U
reOMETPUYECKOMN
IIPOTPECCUM, CYMMBI
IIEPBBIX N YJICHOB

https://m.edsoo.ru/6d756b
46

77

@®opMyJIbl N-To YieHa
apu(MeTHIECKON U
reOMETPUYECKOMN
IIPOTPECCUM, CYMMBI
IIEPBBIX N YJICHOB

https://m.edsoo.ru/ca95917
3

78

@DopMyJIbl N-ro 4ieHa
apu(MeTHIECKON U
reOMETPUYECKOMN
IIPOTPECCUM, CYMMBI
IIEPBBIX N YJICHOB

https://m.eds00.ru/9¢91e85
9

79

N300paxxeHne 4IeHOB
apudMeTHIecKoi u
reOMETPUYECKOMN
MPOTPECCUil TOUKaMH Ha

KOOPAWHATHOM IJTIOCKOCTH

https://m.edsoo.ru/87354¢e2
f

80

N300paxeHne 4IeHOB
apudMeTHIeCcKOi u
reOMETPUYECKOMN

https://m.edsoo.ru/d389e56




IIPOrpeCCUil TOUKaMH Ha
KOOPAMHATHOM IJTIOCKOCTH

JInnenHbI 1

https://m.edsoo.ru/17298a2

81 HKCIIOHEHIIUAIIBHBIN POCT 3
P, CHOPKHBIE TPOLICHTI thtps://m.edsoo.ru/b69be69
33 CIHOMKHBIC TTPOLICHTBI }21ttps://m.edsoo.ru/35eeee3
KonTponbhas pabota no
’4 Tene "THCIOBRIC https://m.edsoo.ru/9c6d4a7
MOCJIEI0BATEILHOCTH " 4
[ToBTOpEHME, 0000IICHUE U
CHCTEeMAaTH3alKsl 3HaHHH.
35 3arUH/ICL, CpaBHEHHE, https://m.edsoo.ru/alb3678
IEUCTBHUA C a
NEUCTBUTEILHBIMU
YUCIIAMH, YACIIOBAS TIPSAMast
[ToBTOpeHue, 06001IeHUE U
36 cHCTeMaTH3allus 3HaHUH. https://m.edsoo.ru/1d693aa
[IpoueHTsI, OTHOLIEHUS, €
MPOTIOPITUHU
IToBTOpEHME, 0000IICHUE U
’7 CUCTEMAaTH3alus 3HAaHUH. https://m.edsoo.ru/2419faa
Oxpyrienue, €
npubIMKeHne, OlleHKa
[ToBTOpeHme, 0600IICHUE U
28 CHCTEeMaTH3alMsl 3HaHHUH. https://m.edsoo.ru/287cfae

Pemenne TekCcTOBBIX 3aaa4
apuMeTHIECKUM

b




CII0CO00OM

89

[ToBTOpeHue, 060061IeHUE U
cuCTeMaTH3aIMs 3HaHUMH.
Perienne TeKCTOBBIX 3a7a4
apu(pMeTUIECKUM
CIocooom

https://m.edsoo.ru/5dba3c6
d

90

[ToBTOpeHue, 06001IeHUE U
cucTeMaTH3aIMs 3HaHUM.
Perienne TeKCTOBBIX 3a7a4
apupMeTUIECKUM
CIocooom

https://m.edsoo.ru/bcb79d6
8

91

[ToBTOpeHue, 06001IeHUE U
cHUCTeMaTU3alus 3HaHHM.
[TpeobpazoBanue
anreOpanvdecKux
BBIpa)KEHUH, TOMYCTUMBIE
3HAYCHUS

https://m.edsoo.ru/9adcbce
e

92

[ToBTOpeHme, 06001IeHUE 1
CHUCTeMaTU3alurs 3HaHH.
[TpeoOpaszoBanme
anreOpanvaecKux
BBIPQ)KEHUH, JOMYCTUMbBIE
3HAYCHUS

https://m.edsoo.ru/c8de514
5

93

[ToBTOpeHmEe, 0600IIeHUE 1
cHUCTeMaTU3alurs 3HaHH.
[IpeoOpazoBanue
anreOpanvaecKux
BBIPQXXEHUI1, TOMTyCTUMbIE
3HAYEHUS

https://m.edsoo.ru/53a3437
9




94

[ToBTOpenue, 0600IIEHNE U
cucTeMaTu3alus 3HaHuM.
IIpeobOpazoBanue
anreOpanvecKux
BBIPQXKEHUI, TOMTYCTUMbIE
3HAUCHUS

https://m.edsoo.ru/5bc8cac

C

95

[ToBTOpeHme, 0600IIEHNE U
cHCTeEMaTH3alIMs 3HAHHM.
OyHKIUH: TOCTPOCHHE,
CBOICTBA U3YUYEHHBIX
byHKIUH

https://m.edsoo.ru/79elde7

(S

96

[ToBTOpenue, 0600IIEHNE U
cHCTeEMaTH3aIMs 3HAHHM.
OyHKIUH: TOCTPOCHHE,
CBOICTBA U3YUYEHHBIX
byHKIUH

https://m.edsoo.ru/a89ebbc
e

97

[ToBTOpenme, 0600IIEHUE U
cHCTeEMaTH3aIMs 3HAHHH.
OyHKIUH: TOCTPOCHHE,
CBOICTBA U3YUYEHHBIX
byHKIUH

https://m.edsoo.ru/816a61a
4

98

[ToBTOpEeHme, 0600IICHNE U
cHCTeEMaTH3aIMs 3HAHHM.
OyHKIUK: TOCTPOCHHE,
CBOICTBA U3YUYEHHBIX
byHKIUI

https://m.edsoo0.ru/243189
d8

99

[ToBTOpeHme, 0600IIEHUE U
CHCTEMaTH3aLMs 3HAHUIA.
I'padmyeckoe perreHne

https://m.edsoo.ru/383888
9a




YPaBHEHUH U UX CUCTEM
[ToBTOpeHue, 060061IeHUE U

100 CHUCTeMaTU3alus 3HaHHM. 1 https://m.edsoo.ru/175a771
['paduueckoe penieHne 4
YPaBHEHUH U UX CUCTEM

101 Nrorosas KOHTpOJIbHAS 1 https://m.edsoo.ru/99{f732
pabora 1

102 O06o0mmenue u | https://m.edsoo.ru/ed4cd43
CHCTEMaTH3AIMs 3HAHUI b

OBUIEE KOJIMYECTBO 102

YACOB 110 [TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJbHOU ITPOT'PAMMBbBI

7 KJIACC
Kon
npoBepsieM IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUsI OCHOBHOI
oro 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00111€T0 00pa30BaHUs
pe3yJibTaTa
1 Yucna u BBIYUCIICHUS
. BrInonHsATe, coueTass yCTHbIE M MUChbMEHHbBIE TIPUEMBI, apudMeTHIecKue
' NEHCTBUS ¢ palliOHATBLHBIMU YHCIIAMHU
HaxomuTh 3HaYCHHS YMCIIOBBIX BBIPAKEHUH, MPUMEHSATh Pa3HOOOpa3HbBIE
1.2 CrocoObl W TPUEMBI BBIYMCICHUS 3HAUYCHUH JPOOHBIX BBIPAKEHUH,
coJiepXKariux OOBIKHOBEHHBIC U JECATUUHBIE TPOOH
[lepexomute OT OmHOM  (OPMBI  3amUCH  4YUCEl K  JAPYrou
13 (mpeoOpa3oBbIBATH JECATUYHYIO IpoOb B O0OBIKHOBEHHYIO,
‘ OOBIKHOBCHHYIO B JICCATUYHYIO, B YACTHOCTH, B OCCKOHCUHYIO
JECATUIHYIO APOOb)
1.4 CpaBHUBATH U YIIOPA0UYMBATH PALIMOHAIBHBIE YHCIA
1.5 OKpyrasTh yncia
BEITIONHATE TPUKHAIKY W OIEHKY pe3yJibTaTa BBIYHUCICHHMA, OIECHKY
1.6 3HAYEHUH YUCIIOBBIX BhIpAKCHH. BBIMOTHATH NEHCTBUS CO CTETEHSIMU C
HATYPaJIbHBIMH ITOKa3aTeIIIMHU
17 [IpuMmeHsITh TpHW3HAKKA  JETMMOCTH, pa3joXKEHHE Ha MHOXHTEIU
. HaATYypaJIbHBIX YHCEell
PemaTh npakTUKO-OpHEHTUPOBAHHBIE 33a4H, CBSI3aHHBIE C OTHOLICHUEM
13 BEJIMYMH, MPOMOPIIUOHATEHOCTHIO BEJIUYHH, MIPOIICHTAMH,
. UHTEPIIPETUPOBATh PE3yJbTAaThl PELICHUS 3aJa4 ¢ YYETOM OTrpaHHuYEHUH,
CBSI3aHHBIX CO CBOWCTBAMHU PacCMaTPUBACMBIX OOBEKTOB
2 Anrebpanueckue BhIPaKESHUS
51 Hcnonb3oBate  anreOpanyeckyl0  TEPMHHOJIOTHIO W CHMBOJIHKY,

IPUMEHSTH €€ B IMPOIIECCe OCBOSHHS yUeOHOTO MaTepraa




2.2

HaXO}II/ITI) 3HA4YCHU 6YKB€HHBIX BBIpa)KeHI/II\/’I IIpU 3aJaHHBIX 3HAYCHUAX

IEPECMCHHBIX

23

BrimonaaTs HpeO6pa3OBaHI/I${ LOEJOTr0  BBIPAXKCHHA B  MHOTOWICH

IMPUBCACHUCM HOI[O6HBIX cJIara€MbIX, paCKpbITUCM CKOOOK

2.4

BrimoaaaTs YMHOKCHHUE OAHOYJICHA Ha MHOIOYJICH W MHOI'OYJICHA Ha

MHOTOYJIEH, TPUMEHSTh (POPMYJIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH

2.5

OcCy1ecTBIATh Pa3IoKEHUE MHOTOWICHOB HA MHOXHUTENIN C IIOMOIIBIO
BBIHECEHHS 32 CKOOKHM OOIIEr0 MHOXHTEJS, TPYNIUPOBKU ClIaraeMblXx,

npUMeHEeHUs (HOpMyJT COKPAIIEHHOTO YMHOKEHUS

2.6

[TpumensaTs npeoOpa3oBaHMs MHOTOWIEHOB JIS PELICHUS PA3IUYHBIX

3ala4 U3 MaTeMaTukKu, CMCKHBIX ITPEAMCTOB, U3 peaﬂbHOfI MMPAKTUKU

2.7

Hcnonw30BaTh CBOHCTBa CTENEHEH C HAaTypaJIbHBIMU IIOKA3aTCIAMU I

npeoOpa30BaHMsI BRIPAKEHUN

YpaBHEHHUs 1 HEPABEHCTBA

3.1

Pewats nuHEHBIE ypaBHEHUS C OJHOW NIEPEMEHHOM, IPUMEHSIS IIPaBUIIa
IIEpexo/la OT UCXOJHOTO ypaBHEHUS K paBHOCWIBHOMY emy. IIpoBepsTs,

ABJIACTCA JIX YUCJIO KOPHEM YPABHCHUA

3.2

[TpumensTh rpaduueckre METO bl MIPH PEIICHUH JTUHEHHBIX YpaBHEHUN U

HUX CUCTEM

3.3

[TonOupaTe TpuMeEpsl Map YHCEIN, SBISIONIMXCS PEIICHUEM JUHEHHOTO

YPaBHEHUS C ABYMS IEPEMEHHBIMU

3.4

Crtpouth B KOOPAMHATHOM IIOCKOCTH IpauK JMHEHHOIO ypaBHEHHUS C
JIBYMsl TEPEMEHHBIMH; IOJB3YSACh TIpaUKOM, TPUBOAUTH TMPUMEPHI

pElLleHUs] ypaBHEHUS

3.5

Pemarts cucteMnl ABYX JIMHEWHBIX ypaBHeHI/Iﬁ C AByMs IICPEMCHHBIMHU, B

TOM 4ucIe rpadpuyuecku

3.6

CocTaBnaTh M pemarh JUHEHMHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX
YPaBHEHHUI IO YCIOBHUIO 3a/ladl, MHTEPIPETUPOBATH B COOTBETCTBUH C

KOHTEKCTOM 33J]a4¥ MTOJYYECHHBIN pe3yJIbTaT

Koopaunats! u rpadpuku. OyHKImuu

4.1

N300pakaTh Ha KOOPAMHATHOM TMpPSIMOM TOYKH, COOTBETCTBYIOILUE
3aJIaHHBIM ~ KOOpAMHATaM, JIy4Yd, OTpPE3KH, WHTEPBaJbl, 3alUCHIBAaTh

YUCJIOBBIC IPOMCIKYTKH HA anre6pa1/1qec1<0M SA3BIKC

4.2

OtmMmeuath B KO OpI[HH&THOﬁ IJIOCKOCTH  TOYKH Io 3aaHHbIM




KOOpJIMHATAM

Crpouts rpaduku uHeHHBIX QyHKIUH. CTpouTh rpaduk QyHKIUU y =

43
x|
OnuceiBaTh ¢ NOMOUIbIO (YHKIUN HM3BECTHBIE 3aBUCHUMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTh, BpEMS, pACCTOSIHUE, LIEHY, KOJUYECTBO,
CTOUMOCTb, IPOU3BOIUTENBHOCTD, BpeMsi, 00BEM pabOTHI
4.5 Haxonuth 3HaUeHWE PYHKIIUU IO 3HAYEHUIO €€ apryMeHTa
[lonumate  rpaduyeckuid  crmocod  MpENCTaBlIeHUS ©  aHaIM3a
4.6 uHbOpMaIlMK, W3BJICKaTh M HWHTEPIPETHPOBATH HHPOpPMALMIO H3
rpauKoOB peasibHbIX MPOLECCOB U 3aBUCUMOCTE
8 KIIACC
Kon
nposepsieM IIpoBepsiemble nMpeaMeTHBIE Pe3yJIbTAThl 0CBOCHUS] OCHOBHOM
oro o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJjibTarTa
1 Yucna u BBIYUCIEHUS
Hcnonb3oBath HavyajbHbIC MIPEICTABICHUS 0 MHOXECTBE
1.1 JIEMCTBUTENIBHBIX YHUCEN JUISl CPAaBHEHWS, OKPYIJICHHsS W BBIYMCIICHHM,
M300paxath JEHCTBUTEIbHBIC YUCIIa TOYKAMU HA KOOPAMHATHOM MPSMOi
[TpumeHsTh MOHATHE apUPMETHUYECKOTO KBAJIPATHOTO KOPHS, HAXOAUTH
o KBaJpaTHbIE KOPHHU, HCIONB3Ysl MPH HEOOXOIUMOCTH KaJbKYJSATOD,
' BBITIOJHATh TMPEOOpa30BaHMsl BBIPAKEHUH, COAEpKAIIUX KBaJpaTHBIC
KOPHH, UCIOJIb3YsI CBOMCTBA KOPHEMN
13 Hcnonp30BaTeh 3amucH  OOJBIIUX W MAJIbIX YHCENT C TOMOIIBIO
' JIECATUYHBIX Apo0ei u cTeneHei uncna 10
2 AnreOpandeckre BRIpOKCHHS
[IpuMeHATh NOHATHE CTENEHW C LEIbIM II0KA3aTelleM, BBINOJIHATh
2.1 npeoOpa3oBaHusl  BBIPQKEHUH, COAEPXKAIMX CTENEHH C  IeJbIM
IIOKa3aTesIeM
BrimonasaTe TOXJICCTBEHHBIE npeoOpa3oBaHMs panroHaTBHBIX
2.2 BBIDQXKEHU HAa OCHOBE MpaBWI JCHCTBUM HAJ MHOTOWIEHAMU U

areOpanvyeckKuMH IpoosiMu




2.3 PacknanpiBaTh KBagpaTHBINA TPEXUIEH HA MHOKUTEIN

24 [TpumeHsTh TpeoOpa3oBaHMs BBIPAKEHWH JUIsI PEHICHUS Pa3IMYHBIX
3a/1a4 U3 MaTeMaTUKHU, CMEXKHBIX IIPEIMETOB, U3 PEaIbHON IPAKTUKH

3 VYpaBHEHUs U HEPABEHCTBA

31 Pematp nuHeiiHble, KBapaTHbIC YpaBHEHHS U palliOHAJIbHbIE YPaBHEHUS,

CBOJSILIIUECS K HUM, CUCTEMBI JBYX YPABHEHUH C ABYMs IIEPEMEHHBIMU

IIpoBoaUTE  MpPOCTEHIIME  HUCCIECNOBAHMS YPAaBHEHUMM UM CUCTEM
12 YPaBHEHMI, B TOM YHCJI€ C IPUMEHEHUEM IpaUUECKUX MPEICTaBICHUN

(ycTaHaBnMBaTh, UMEET JIM YPAaBHEHUE WJIM CUCTEMA YPAaBHEHUN pELLIEHUS,

€CJIK UMEET, TO CKOJIbKO, U IIPOYee)

[TepexoauTs OT cioBecHOU (HOPMYIUPOBKH 3a/1auu K €€ anreOpandeckon
13 MOJIETI C TIOMOIIBIO COCTaBJICHUS YPaBHEHHS WM CUCTEMbl YPaBHEHUH,

HHTCPIIPETUPOBATE B COOTBETCTBUHU C KOHTCKCTOM 3aaa4du HOJ'Iy‘IGHHBIfI

pe3yabTaT

[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB MJisi CPaBHEHHUS, OLECHKH,
14 pelaTh JUHEWHBIE HEPABEHCTBA C OJHOW IMEPEMEHHOM M WX CUCTEMBI,
JaBaTh rpaUuecKyr0 WLUTIOCTPAIIUI0 MHOXKECTBA PEIICHHUI HEPaBEHCTBA,

CHUCTCMbI HCPABCHCTB

4 OyHKIIUU

ITonmMmats ¥ HCHOOJB30BATh (bYHKL[I/IOHaJIBHLIC IIOHATUA H  A3BIK
(TepMHHBI, CHMBOJIMYECKHE OO0O3HAYCHHS), ONPENCIATh 3HaueHUE

4.1
(YHKIMU MO 3HAYEHUIO apryMEHTa, ONPEeNsATh CBOMCTBA (DYHKIMH 1O €&

rpaduky

CrpouTts rpaduku 1eMeHTapHbIX QyHKINN BUA:

y=k/x
4.2

, Yy =X’, y = X°, y = [X|, onuchIBaTh CBOMCTBa YMCIOBOM (QYHKUMHU MO €&
rpaduky

9 KUIIACC

Kon
nposepsieMor
0 pe3yJbTara

HpOBepﬂeMbIe NMpeAMETHBLIC PE3YyJIbTAaThl 0CBOCHUN OCHOBHOM
06p330BaTeJ'II)HOI71 nmporpaMmbl OCHOBHOI'O 001ero 06p330B3HI/Iﬂ

1 Yucna ¥ BEIYUCICHUS




1.1

CpaBHI/IBaTB U ynopsaaoduBaThb pPalUOHAJIIBHBIC W HPpPalHUOHAJIIBHBIC

qucjia

1.2

BoeinonHATe apupMeTHuecKue AEUCTBUS C PALlMOHAIBHBIMHU YHCIaMH,
coueras yCTHBIE M IHUCbMEHHBIE NPUEMBI, BBINOIHATL BBIYMCIICHUS C

HppalOHaJIbHBIMH YHCJIaMHU

1.3

HaxonuTe 3HaueHusi CTeneHeW C LeNbIMH MOKa3aTeasIMH U KOPHEH,

BBIYUCJIATH 3HAYCHUNS YHCJIIOBBIX BBIpa)KeHI/Iﬁ

1.4

OprrJ'IfITI) I[GﬁCTBI/ITCJ'IBHI)IG 4urciia, BBIMIOJIHATE IIPUKUAKY PE3YJIbTaTa

BBIYMCIICHHM, OLIEHKY YMCJIOBBIX BBIPAKEHUN

YpaBHEHHsI U HEPABEHCTBA

2.1

Pemarn nuHelHbIe U KBAaApPATHBIC YPABHCHUS, YPABHCHUS, CBOAAIIIUCCAH

K HUM, [IPOCTENIINE APOOHO-PAMOHATBHBIE YPAaBHEHHS

2.2

Pemate cucteMbl IBYX JIMHEWHBIX YPAaBHEHUU C JBYMs IIEPEMEHHBIMU
U CUCTEMBI IBYX YPaBHEHUM, B KOTOPBIX OJHO YPaBHEHHE HE SABIISACTCS

JIMHEUHBIM

23

Pemate TekcTOBBIE 3a7jaud anreOpanyeckuM CHocoOOM C MOMOIIBIO
COCTABJICHUSI YpPAaBHEHHUS WM CUCTEMBI JABYX YPaBHEHUN C JBYMs

NEPEMEHHBIMU

2.4

[IpoBOaAUTHE MpOCTEUIINE UCCICNOBAHMS YPaBHEHUH U CHUCTEM
yYpaBHEHHMH, B TOM 4YHClI€ C HOPUMEHEHHEM TrpapUuecKux
IpeJCTaBICHUN (HanmpuMep, yCTaHaB/IMBaTh, UIMEET JIM YPABHEHUE WIIH

CHUCTEMa ypaBHeHI/Iﬁ pemeHus, €CJin UMECT, TO CKOJ'IBKO)

2.5

PemraTs JINHCHHBIE HCpPaBCHCTBA, KBaaApaTHBIC HCpaBCHCTBA,
I/I306pa)KaTB pEeUICHUEC HCPABCHCTB HaA YHCIIOBOM HpHMOﬁ, 3al1iuChIBaTh

peuieHuC ¢ MIOMOIIIbIO CUMBOJIOB

2.6

Pemrate cucTeMBl JTMHEHHBIX HCpaBCHCTB, CHUCTEMBI HCPABCHCTB,
BKIIFOHAOMIME  KBaApPATHOC HCEPABCHCTBO, I/I306pa)KaTL peuicHuc
CUCTCMblI HCPABCHCTB Ha YHCI0BOM HpHMOﬁ, 3aIlIMCbIBAThL PCIICHUC C

IIOMOIIBIO CHMBOJIOB

2.7

Hcnonbs30BaTh HEpaBEHCTBA IIPU PEILICHUM Pa3JIMYHBIX 3a1a4

OyHKIMT

3.1

Pacno3naBath byHKIIUU W3YUYCHHBIX  BHJIOB. [Toka3biBaTh




CXEMAaTHICCKU PACIIONIOKCHIE Ha KOOPAUHATHOM IIOCKOCTH Ipa(rKOB
dbynkumii Buga: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUMOCTH OT

3Ha4eHUH K03((UIIMEHTOB, ONUCHIBATH CBOUCTBA (PYHKIIHIL

[Toka3piBaTh CXEMAaTUYECKHM PACIOJIOKEHHUE Ha  KOOPAMHATHOM

3.2 MI0CKOCTH TpadukoB GyHKIMH Buga y = VX, y = |X| U omuchIBaTh
CBOWCTBA (PyHKITHIA
Ctpouth M wu300pakaTh CXEMaTHYECKH TpapuKH KBaIpaTHYHBIX
33 (GyHKUMH, ONMUCBHIBATH CBOICTBAa KBaJApPaTUYHBIX (QYHKUUH MO HX
rpadukam
Pacnio3HaBaTh KBaJpaTW4Hyl0 (QYHKUUIO 1O (opmylie, MPUBOAUTH
3.4 NpUMEpPbl KBaJpPaTHYHBIX (YHKUUN U3 peaabHOM KHU3HM, (DUBHKH,
reOMETPHH
4 Apudmerndeckas 1 reoMeTpruUecKas Iporpeccuu
Al PacriosnaBath apuMeTHIECKyI0 U TE€OMETPUUECKYIO POTPECCHU TIPH
. pas3HbIX crioco0ax 3aJaHus
BBIMONHATE BBIYHCICHUS C HCIOIb30BaHHEM (OPMyN 7-TO HIICHA
4.2 apu(PMETHUECKOH M TeOMETPUYECKON MPOrpeccuii, CyMMBI MEPBBIX N
YJICHOB
13 N300pakaTh 4iIeHBI MOCIEI0BATEIIFHOCTH TOYKAMU HAa KOOPJHMHATHOM
. IJIOCKOCTH
Pematp 3amaun, CBSI3aHHBIE C YUCIIOBBIMHU IOCIIEOBATEIBHOCTSIMH, B
4.4 TOM 4YHCJIE 3aJadydl M3 peaJbHOH JKM3HU (C HCIOJIB30BaHUEM

KaJbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHIA)




ITPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

7 KITACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
| Uucna v BBIYUCIECHUS
Jlpobu OOBIKHOBEHHBIE U JAECATUYHBIE, IEPEX0 OT OJHOU (OPMBI 3aMucu
1.1 npobeit k npyroi. IloHATHE panMOHAIBHOTO 4HKCia, 3alHUCh, CPABHEHUE,
YHOPSAIOYMBAHUE PALIMOHATIBHBIX YHCET
- Apudmernueckue IeHCTBH ¢ palliOHATBHBIMY YUCIaMH. Pemenue 3amaq
. U3 peajbHOI MPaKTHKH HA YacTH, Ha Ipoou
13 CreneHb C HaTypajJbHBIM IIOKa3aTeJeM: OINpe/esieHue, mpeodpa3oBaHue
' BBIPAYKEHUI HA OCHOBE ONPE/EIICHNUS, 3aMUCh OOBIINX YUCEI
[IporieHTsl, 3a0UCh MPOLIEHTOB B BUE APOOU U 1poOHU B BUIE MPOLEHTOB.
1.4 Tpu ocHOBHBIE 3a7auu Ha IPOLIEHTHI, PELICHHE 3aJady M3 peaJbHOMN
MIPAKTUKHU
s [IpumeHeHne TpPU3HAKOB JIEIMMOCTH, pa3jiOXKEHUE Ha MHOXUTEIU
' HaTypaJIbHbIX YHUCEI
L6 PeanpHble 3aBUCMMOCTH, B TOM 4YuCle TpsMmas W  oOparHas
. MIPONOPLIUOHATIBHOCTH
2 Anrebpanyeckue BhIpaKEHUS
X IlepeMeHHBIE, 4YKMCIIOBOE 3HAYEHHUE BBIPAXKECHUSA C  IEPEMEHHOM.
' JlomycTrMble 3HaYeHHSI IEPEMEHHBIX
55 [IpencraBneHne 3aBUCUMOCTH MEXJAy BEIMUYMHAMU B BUAE (OPMYJIBL.
. Brruucnenus no popmynam
23 [IpeoOpa3oBanne OyKBEHHBIX BBIPAKEHUH, TOXKIACCTBEHHO paBHbBIC
' BBIPAKEHUS
24 CBolicTBa CTENEHU C HATYPAJIbHBIM I10Ka3aTEIEM
55 Onnounensl W MHorowieHsl. CreneHb MHorowieHa. CrokeHue,
' BBIYUTAHUE, YMHOKEHUE MHOTOUYJICHOB
@opMysbl COKPAIEHHOTO YMHOXKEHMS: KBaJApaT CyMMBlI M KBajapar
2.6 pazHoctu. dopMyna pa3HOCTH KBaapaToB. Pa3noxeHne MHOIOWIEHOB Ha

MHOXHUTEIN




3 YpaBHeHust
31 VYpaBHeHHE, KOpPEHb YpaBHEHHS, MpaBuja NpeoOpa3oBaHUs ypaBHEHUS,
' PaBHOCUJIBHOCTh YPAaBHEHU
32 JluHeitHOEe ypaBHEHHE C OJHON MEPEMEHHOM, YMCIO KOPHEH JMHEWMHOTO
. YpaBHEHUS, PEUIEHUE JTMHEUHBIX YPAaBHECHUI
13 CocrapneHue ypaBHEHUH 10 YCJIOBHIO 3a/1auu. PellleHrne TeKCTOBBIX 3a/1a4
' C TIOMOIIBIO YPAaBHEHUI
3.4 JluneliHoe ypaBHEHHE C IBYMS ITIEPEMEHHBIMU U €T0 Tpaduk
Cucrema JIByX JIMHEWHBIX YpaBHEHHH ¢ JByMsl mepeMeHHbIMU. PemieHue
3.5 CHUCTEM ypaBHEHHMH CmocoOOM MojAcTaHOBKH. [Ipumepsl perieHus
TEKCTOBBIX 3aJa4 C IOMOILIIO CUCTEM YpaBHEHUI
4 Koopaunats! u rpapuku. ®yHkunu
4.1 Koopaunara To4ky Ha psMoit
49 UucnoBele  NpoMeXyTKH. PaccrossHMe Mexay JABYMS  TOYKAMH
' KOOPJMHATHOM MPSIMOit
43 [IpsimoyronpHas cucteMa koopauHat, ocu Ox u Oy. Abcurcca u opaArHATA
. TOUYKH Ha KOOPAMHATHOM INIOCKOCTU
44 [Ipumeps! rpadukoB, 3aaaHHbIX Gopmynamu. UteHne rpadukoB peabHbBIX
' 3aBUCUMOCTEN
4.5 [onsarue Gpynkmun. ['padux pynkunu. CBorcTBa QyHKIHIA
4.6 JIuneitnas pynkus, e€ rpaduk. I'padux Gyskmmm y = [X|
47 I'paduueckoe pemieHHe JTUHEWHBIX YPaBHEHHUH M CHUCTEM JIMHEHHBIX
' yYpaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
1 Yucna v BBIYUCICHUS
. KBanpatusiii kopenbp u3 uyucna. [lonstue o6 uppanroHaIbHOM YHCIIE.
' JecsaTuunble NpUOIMKEHNS HPPALMOHAIIBHBIX YHCET
CpoiictBa apu(MeTHUECKUX KBAJIPATHBIX KOPHEH M WX MPHUMEHEHHE K
1.2 peoOpa30BaHUIO YUCIIOBBIX BbIpaKCHUI " BBIYHCIICHUSIM.

JlelicTBUTENBbHBIC YHCTIA




Crenenp ¢ uHenplM nokazateneM M e€ cBoiictBa. CTaHnapTHas 3aluCh

1.3
qucia
2 AnreOpanyeckue BhIPaKCHUS
1 KBagpatuelii TpéxuieH, pa3oXeHUEe KBaJpaTHOrO TPEXWIEHAa Ha
' MHOKUTENH
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO airedpanyeckoi qpodu
23 CrnoxeHue, BBIUMTaHUE, YMHOXKECHHUE, JICICHUE anredpandeckux apooeit
2.4 ParyonanbHble BRIpaKeHUS U UX MTpeodpa3oBaHue
3 VYpaBHEHUS U HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, ¢opMyna KOpHEH KBaApaTHOTO YypaBHEHUS.
' Teopema Buera
3.2 Pemenue ypaBHeHM, CBOAAIIMXCSA K JIMHEMHBIM U KBAIPATHBIM
33 [Tpocreiime 1poOHO-palOHANBHBIE YPaBHEHHUS
I'paduueckass WHTEpHpeTanusi ypaBHEHUH ¢ ABYMs IEPEMEHHBIMU U
34 CUCTEM JIMHEMHBIX YpPaBHEHMH C JByMs IepeMeHHbIMU. I[Ipumepsl
pELIEHNs] CUCTEM HEJMHENHBIX YPABHEHUHN C ABYMs IEPEMEHHBIMU
3.5 Perienue TekCcTOBBIX 3ajjau alreOpandeckuM cnocoOom
3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM NTepeMEeHHOM
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuHeliHbIe HEPABEHCTBA C OJTHOM IEPEMEHHOM
3.10 CucTreMbl TMHEMHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIIUU
il [Tonsatue ¢ynkuuu. OONAaCTh ONpeeNeHHs] W MHOXKECTBO 3HAYCHUH
' ¢ynkmun. CriocoOsl 3aaaHus GyHKIIHHA
4.2 I'paduk pynkmum. UteHue cBoCTB GyHKIMH 10 €€ rpaduky
4.3 [Tpumeps! rpadukoB QyHKIUH, OTpAKAIONIUX peaTbHBIE TPOIIECChI
44 @OyHKIMY, OMUCHIBAIOUIME MPSAMYI0 M OOpaTHYIO MPONOPLHOHAIbHbBIE
' 3aBUCUMOCTH, UX I'paduKu
4.5 @yHkIuu y =x? y = x?
4.6 Oyukuuu y = [x, y = |x|
4.7 I'padpuaeckoe pernieHue ypaBHEHUIH U CHCTEM YPaBHCHHM




9 KUIIACC

Kopn IIpoBepsieMblii JJIeMEHT COAEePKAHUSA
1 Yucna v BBIYUCICHUS
. ParionanbHple 4YMclia, UppalMOHANBHBIE 4YHCA, KOHEUHble U OECKOHEYHBIe
' JIECATUYHBIE IPOOU
MHOXK€ECTBO  JEUCTBUTEIBHBIX  YHCEN, JCHCTBUTEIBHBIE  YHMCJIA  Kak
15 OeckOHEYHbIE JAecATUYHbIe ApoOu. B3anMHO OIHO3HAYHOE COOTBETCTBHE
. MEXKJy MHOXECTBOM JICUCTBHUTENIBHBIX YHCEI W KOOPAWHATHOW MPAMOM.
CpaBHEHHE NEUCTBUTENIBHBIX YHCEI
1.3 Apudmerndeckue 1eMCTBUS C ACUCTBUTEIHLHBIMH YHCIAMU
N3mepenuns, mpuOImKeHus, OIIeHKU. Pa3zMepbl 00BEKTOB OKPYKAIOIIETO MHUPA,
14 JUTUTEIIFHOCTh TIPOIIECCOB B OKpykaromeM wmupe. [IpubnuxéHHOe 3HAUYeHUE
' BEIIMYUHBI, TOUHOCTH MpuOImkeHust. Oxpyrienue uncen. [Ipukuaka u oreHka
pe3yIabTaTOB BBIUMCIECHUMN
2 YpaBHEHHS 1 HEpAaBEHCTBA
2.1 VYpaBHeHUs ¢ OJJHON NTEPEMEHHOMN
2.2 JIuneitHoe ypaBHeHue. Penenne ypaBHeHUH, CBOJAIIUXCS K TUHEHUHBIM
2.3 KBanpaTHoe ypaBHeHue. Penienne ypaBHEHUM, CBOASIIIIMXCS K KBaIPATHBIM
24 buxBanpatHoe ypaBHeHue. lIpumepsl penieHUss ypaBHEHUN TpeTbeld H
' YETBEPTOM CTENEHEN PA3JIOKEHUEM HA MHOKUTEIIN
2.5 Pemenne npoOHO-paliiOHANBHBIX YpaBHEHUN
2.6 Cucremsl ypaBHeHUN
2.7 VYpaBHeHUE ¢ AByMS IEPEMEHHBIMH U €T0 Tpaduk
2.8 Peienue cucrem IByX JIMHEHMHBIX YPAaBHEHUM C IBYMsI IEPEMEHHBIMU
20 Pemienue cucrteM AByX ypaBHEHUH, OJTHO M3 KOTOPBIX JIMHEHHOE, a JPyroe —
' BTOPOU CTEIICHU
2.10 ['padmyeckas HHTEpIPETAIIUS CUCTEMBI YPAaBHEHHH C IBYMS IIEpEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3a7au aNredpanvdeckiuM crocooom
2.12 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 Pelienue MMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOMN
2.14 Pemienue cuctem JIMHEHHBIX HEPABEHCTB C OAHON MEPEMEHHOMN
2.15 KBagparHble HEpaBeHCTBA




I'paduueckass mHTEpHpeTanusi HEPABEHCTB M CHCTEM HEPABEHCTB C JIBYMS

2.16
IIEPEMEHHBIMU

3 OyHKIMU

31 KBangpatnunas ¢ynkuus, e€ rpaguk u cpoiictBa. Ilapabona, kKoOpaIuHATHI
' BEPIINHBI TapaboIIbl, 0Ch CAMMETPUH TTapadoIIbI

3.2 I'paduxu Gynkmit y=kx, y=kx+b u ux cBOHUCTBa

33 I'paduku pynkuuit y=k/x, y = x* u UX cBOICTBa

34 I'paduxu QyHKIMI , 1 UX CBOICTBA
4 YucnoBbsle NOCIEN0BATENBHOCTH

il OnpezneneHue U crocoObl 3a/laHKs YMCIOBBIX MOCIEN0BAaTEIbHOCTEH. 3aiaHue
' MOCIIEI0BATEIBHOCTH PEKYPPEHTHOM (hOpMyIioi 1 GOpMYIIOif n-ro YieHa

4o Apudmernueckass mnporpeccus. Dopmynel n-ro  wieHa apu(pMeTHUECKOM
. IIPOIPECCUH, CyMMBI IIEPBBIX /1 YWICHOB

43 I'eomerpuyeckas mnporpeccus. DPopmysbl #-TO0  YJ€HA TE€OMETPUYECKOU
' IIPOIPECCUH, CyMMBI IIEPBBIX 7 YWICHOB

44 N300pakeHre WiIeHOB apu(METHUECKOW U TIeOMETPUYECKOM IpOrpeccHii
' TOYKAMHU Ha KOOPAWHATHOM IIOCKOCTH. JIMHEWHBIA U SKCITOHEHIIMATBHBINA POCT

4.5 Crno’xHbI€ MPOLIEHTHI




ITPOBEPAEMBIE HA OI'S 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHS OCHOBHOI OBPA3OBATEJILHOM
ITPOT'PAMMBbI OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

Kon
npoBepsieMor
0 TpedOBaHUA

IIpoBepsiemble TpeOOBaHUS K NIPEJIMETHBIM pe3yJibTaTaM
OCBOCHHS OCHOBHOM 00pa30oBaTe/IbHOM NPOrPaMMbI OCHOBHOIO
o0miero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHSTUSIMU: MHOXECTBO, MOJIMHOXECTBO,
oTiepaIiy HaJl MHOKECTBAMH; YMEHHE OTICPUPOBATH MOHATHIMU: Tpad,
CBSI3HBIN Trpad, JAepeBo, LUKI, MPUMEHATh MX MPU pPEUICHUH 3a]ady;
YMEHHE HCIONb30BaTh TpaduuecKoe IMPEICTABICHUE MHOXKECTB IS
OMHCAHUsl PEaJTbHBIX MPOIECCOB U SIBJCHHM, MPHU PEIICHUU 3aaad U3

APYTUX y4eOHBIX MPEIMETOB

YMeHue onepupoBarh MOHATUAMU: OINPENEIICHHE, aKCUOMa, Teopema,
NOKa3aTelbCTBO; YMEHHUE pPaclo3HaBaTb WCTHUHHBIE U JIOXKHBIC
BBICKA3bIBAHUsA, IPHUBOJUTH IPUMEPBI U KOHTPIPUMEPHI, CTPOUTH

BBICKAa3bIBAHHA U OTPULIAHUSA BBICKA3bIBaHHI

YMeHue omnepupoBaTh MOHATHSMU: HATYpPaIbHOE YHCIIO, TPOCTOE H
COCTaBHOE YHUCJO, JEIMMOCTh HaTypaJbHBIX YHCEN, MPU3HAKU
JNEMMOCTH, TIeJI0€ YHUCJIO0, MOIYJIb YHCIa, OOBIKHOBEHHasi IpoOb M
JecsTUYHasi IpoOb, CTAHIAPTHBINA BHJ YHUCIIA, PAIlMOHATBHOE YHUCIIO,
UppPALMOHATIBHOE YHWCJIO, apU(PMETHYeCKUd KBaJApPaTHBIA KOPEHb;
YMEHUE BBINOJHATH JEUCTBUS C  4YKMCIIaMH, CpPaBHUBAaTb U
YIOPSIOYMBATh YMCIIA, TMPEACTABIATh YHCIAa HA KOOPAUHATHOU
NpsIMOM, OKpPYIUIATh YHWCJA; YMEHHUE JeJlaTh MPUKUIKY U OLEHKY

pe3yJibTaTa BBIYUCIICHUM

YMeHue onepupoBaTh MOHATUSMHU: CTENEHb C IEJIBIM IOKa3aTesieM,
apumeTnyecKkuil KBaJpaTHBI KOPEHb, MHOTOWIEH, anreOpanueckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJlbHOM CTENeHU
Oosbllle €AMHUIIBI; YMEHHE BBINONHITH pacuéTel MO Qopmyiam,
npeoOpa3oBaHus IEJbIX, JPOOHO-PALIMOHAIBHBIX BBIPAXKEHUH U
BBIPOKEHUI C KOPHSIMH, pa3joKEHUE MHOTOWICHA HAa MHOXHUTENH, B
TOM YHCJIE€ C HCHOJb30BaHWEM (OpPMyN pa3HOCTH KBAApPaToOB U

KBaJlpaTa CyMMBI 1 Pa3HOCTH

Vmenue ONneprUpOBaTh MOHATHUAMMA: YHUCIOBOEC PABCHCTBO, YPABHCHHUE C




OIHOM IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; yMEHME pellaTh JIMHEHHbIE M KBaJpaTHbIE YpaBHEHUS,
IpOOHO-pallMOHATBHBIE YPAaBHEHHUS C OJHOM TEpPEMEHHOM, CHCTEMBI
IBYX JINHEHHBIX YpPaBHEHWM, JIMHEHHbIE HEPABEHCTBA U MX CUCTEMBI,
KBaJlpaTHble U  JIpOOHO-pallMOHANbHBIE HEpPaBEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM YMCJIE NIPU PELICHUH 337a4 U3 JAPYTuX IPeIMETOB
U TPaKTUYECKUX 3aJady; YMEHHE HCIOJb30BaTh KOOPAWHATHYIO
OpSIMYyI0 U KOOPAMHATHYIO IUIOCKOCTb JJISi HM300pakeHUsl peleHui

YpPaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: (QYHKIUS, TpaduK QyHKINUU, HYITU
byHKIHH, POMEIKYTKH 3HaKOTIOCTOSIHCTBA, POMEKYTKH
BO3pacTaHWs, YOBIBaHUs, HAWOOJbIICC W HAWNMCHbBIIEE 3HAYCHUS
byHKINY; yMEHUE OIIEPUPOBATH TIOHSATUSIMH: npsiMast
MPOTOPIIMOHAILHOCTD, JTUHEHHAsT (YHKIUS, KBagpaTudHas (yHKIHUS,
oOpaTHasi TPOTNOPIHUOHATIBHOCTh, Tapabona, rurepOoia; yMEHUe
CTpOUTH Tpaduku PYHKIIHIA, UCTIOIE30BATh TPAPHUKYU I ONIPEICTICHUS
CBOWCTB TMPOIIECCOB M 3aBUCUMOCTEH, JUIS PEIICHUsS 3a7ad U3 JPYTHX
V4eOHBIX TPEIMETOB M peaTbHOW IKU3HU; YMCHHE BBIPAXKATH

(bOpMy.]'IaMI/I 3aBUCUMOCTHU MCIKIY BCIIMUMHAMHA

Ymenue OTepupoBaThH MOHSITUSMU: MOCJIEI0BATEIbHOCTb,
apupmeTHyeckass M TEOMETpPHYEeCcKass  NpPOTPEecCuu;  yMEHHUe
UCIIOJIb30BaTh CBOMCTBA MOCIEIOBATEIbHOCTEH, (POPMYIIBI CYMMBI U
o0IIero 4ieHa MpH PEHIeHUWH 337ad, B TOM YHCIE 3a/1a4 M3 JPYTHX

y4eOHBIX IPEIMETOB U PEabHOM KU3HU

Vmenue pfiaTth 3aaa4u PasHbIX THUIIOB (B TOM YHMCJIC Ha NPOUCHTEI,
J0JIM MW YaCTu, ABHIXCHHC, pa60Ty, HCHY TOBAapOB U CTOHUMOCTH
IMOKYIIOK M YyCJIYT, HAJIOTHU, 3aJa4u 13 obnact YHOpaBJICHUA JTUIYHBIMUA U
CeMEMHBIMU (I)I/IHaHCB.MI/I); YMCHHC COCTaBJIATH BbIPpAKCHUA,
YpPaBHCHHUsA, HCPABCHCTBA MW CHCTEMbI II0 YCJIOBHUIO 3aaadyu,
HCCIICA0BATh MOJYUYCHHOC PCHICHUC U OLUCHHUBATH HpaBI[Ol'IOI[O6HOCTL

IMOJIYUYCHHBIX PE3YJIbTAaTOB

YMeHne onepupoBaTh MOHATUSAME: (UTYpa, TOUKA, OTPE3OK, MpsiMas,
7y, JIOMaHasi, yroJjl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
U PaBHOCTOPOHHUN TPEYTrOJbHUKHU, MPSAMOYIOJbHBIA TpPEYrOibHUK,

MCAHaHa, 6I/ICC6KTpI/Ica U BBICOTa TPCYTOJIbHUKA, IIeTpréX}/'l"OJ'II:HI/IK.,




napajuieiorpaMM, poM0O, TNpSAMOYTOJbHUK, KBajpar, Tpamerus;
OKpY>KHOCTb, KpYT, KacaTejbHas; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMU
¢burypamu; yMeHue pelaTh 3aJaud, B TOM YHCJI€ U3 TOBCEIHEBHOM
KU3HU, Ha HAXO0XJICHUE T'€OMETPUYECKUX BEIUYHMH C IPUMEHEHUEM

M3Y4YEHHBIX CBOMCTB QUryp U (paKkToB

10

YMeHue onepupoBaTh MOHATHUSMHU: PABEHCTBO (QUIYp, PaBEHCTBO
TPEYrOJbHUKOB; IApaJUIE]bHOCTh WU IEPHEHIUKYISIPHOCTh IPSMBIX,
Yrol MEXIy MNpsSMbIMH, HEPHEHAUKYJSAp, HAKIOHHAs, IPOEKLHs,
nogobue ¢uryp, Mogo0HbIe TPEYroIbHUKH, CUMMETPUsl OTHOCUTEIBHO
TOYKM W IPSIMOM; YMEHHME pAaCIO3HABAaThb PABEHCTBO, CUMMETPHUIO U
nogobue (Guryp, napayuieabHOCTh U MEPHEHAUKYISPHOCTh MPSMBIX B

OKpY’KaloIlleM MUpe

11

YMeHue onepupoBaTh IMOHATHSAMM: JJIMHA, PACCTOSHUE, YIOJ
(BeqIMuMHA yrjla, CHHYC M KOCHHYC YIJIa TPEYrojbHHKA), IJIOLIA/b;
YMEHHE OLIEHUBATh pa3Mepbl MPEAMETOB U OOBEKTOB B OKPY’KaIOIIEM
MHUpE; YMEHHE NpPUMEHATH (OopMysbl TMepuMeTpa M  IUIOIIATU
MHOTOYTOJIFHUKOB, JJIUHBI OKPYXKHOCTH W IUIOIIAAM Kpyra, o0bema
MPSIMOYTOJIBHOTO TapaJIeNenunea; yMEHUE IPUMEHATh NPU3HAKU
paBEHCTBA TPEYIOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJbHUKA,
teopemy Ilucdaropa, TpUroHOMETpUYECKHE COOTHOIICHUS  JJIs

BBIYMCIICHUS JJIMH, PACCTOSIHUMI, TIOIIAACH

12

YMmenue u3zo0pakaTh IUIOCKHME GUIypel M HMX KOMOWHAIWH,
MIPOCTPAHCTBEHHbIE (UTYpPHl OT PYKH, C TOMOUIbIO YEPTENKHBIX
UHCTPYMEHTOB M JJIEKTPOHHBIX CpPEICTB IO TEKCTOBOMY MWJIU

CHUMBOJIbHOMY OITMCAHUTIO

13

YMeHHe  onepupoBaTh  INOHATUSMH:  NPSIMOYIOJIbHAs  CUCTEMa
KOOPJMHAT; KOOPAMHATBI TOYKH, BEKTOp, CyMMa BEKTOpPOB,
IIPOU3BEICHNE BEKTOPA HA YUCIIO, CKAIIPHOE NIPOU3BEICHUE BEKTOPOB;
YMEHHE HCIIOJIb30BaTh BEKTOPHI M KOOPAMHATHI I IPEIACTaBICHUSA
JaHHBIX M pelIeHus 3ajad, B TOM 4YHCIE€ W3 JAPYTUX Y4eOHBIX

npeaAMETOB U peanLHoﬁ KHU3HHU

14

YMeHue omnepupoBaTh IMOHSATHSAMHU: CTOJOMKOBBIE M KPYrOBBIE
IWarpaMMbl,  TaONWIBL, CpeaHee  apuMETHYecKoe, MeIuaHa,
HauOoJplllee M HaWMEHbIee 3HAYCHMs, pa3Max YHUCIOBOro Habopa;

YMEHHE  W3BJIEKaTh, HWHTEPIPETHPOBATH M  NPeoOpa3OBHIBATH




uH(opMaInio, TPEACTABICHHYI0 B TaOIWIaX M Ha JAHarpaMmax,
OTPAXKAIOLLYI0 CBOMCTBA U XapaKTEPUCTUKU PEAJbHBIX MPOLIECCOB U
SIBJICHUW; yYMEHUE paclo3HaBaThb HM3MECHYMBBIE BEJIWYMHBI B

OKpY’KaloIlleM MUpE

15

YMeHHe omepupoBaTh MOHATHUSAMU: CIyYalHBIM OMBIT (CITy4aiHbIN
AKCIIEPUMEHT), JJIEMEHTapHOE COOBbITHE (3JIEMEHTApHBIH HCXON)
CIIy4aifHOTO OIBITa, CIy4yailHOe COOBITHE, BEPOATHOCTH COOBITHS,
YMEHHE HaXOJUTh BEPOSITHOCTU CIy4alHBIX COOBITUH B ONBITAX C
PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMHU; YMEHHE pellaTh
3aJja4d METOJIOM OpPraHM30BaHHOTO Mepedopa W C HCIOJIb30BAaHHEM
MpaBuja YMHOXEHHUS; YMEHHUE OLICHMBATh BEPOSITHOCTU PEAIbHBIX
COOBITHI ¥ SIBICHWH, TTOHUMATh POJb MPAKTUYECKH JTOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITHI B OKpYXKalollleM MHpEe W B KHU3HU;
3HAKOMCTBO C TIIOHSATHUEM HE3aBUCHMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCET U €T0 POJIBIO B MAaCCOBLIX SABJICHUAX

16

YMeHue BbIOMpaTh TOAXOMSIIMA HM3YyYCHHBIH METOJA IJIsi PEIICHHS
3a/1aud, TPUBOJUTH NMPUMEPHl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U JKU3HU, PACIIO3HABATH MPOSBIICHHE 3aKOHOB MaTEMAaTHKH B
HUCKYCCTBE, OINHCHIBaTh OTJAEJbHBIE BBIJAIOIINECS  PE3YJIbTATHI,
MOJTyYEHHBIE B XOJI€ Pa3BUTHUS MAaTEMAaTHKUW KaK HayKd, MPUBOIUTH
MpUMEPbl MATEMATUYECKUX OTKPBITUNA U MX aBTOPOB B OTEUECTBEHHOM

Y BCEMUPHOMW UCTOPUHU




INEPEYEHD 9JIEMEHTOB COAEPXAHMUS, IPOBEPSAEMbBIX HA OI'D
IIO MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHUS

Yucna ¥ BEIYUCIICHUS

1.1

Harypanbnsle u nensie yncina. [Ipu3Haku AeIMMOCTH HEIBbIX YUCEI

OOBIKHOBEHHEBIE u ACCATHUYHBIC I[pO6I/I, IMPOLICHTHI, OCCKOHCYHBIC

12 MEPUOANYECKHE IPOOH

13 Panyonanenple unciaa. ApudMeTHuecKue Omepanud ¢ PaluOHAIbHBIMU
' quciIaMu

4 JelicTBuTenpHble 4Kcaa. ApupMeTHYecKHe ONepanuu C JAeHCTBUTEIbHBIMU
' quciIaMu

s [TpubnnKEHHBIE BBIYMCIEHUS, NpPaBWIA OKPYIJICHHs, MPUKHJIKA U OLIEHKa
. pe3yJbTaTa BBIYMCICHUN

2 AnreGpanyeckue BbIpaKeHUs

2.1 bykBeHHbIE BbIpa)K€HUS (BBIPAXKEHUSI C IEPEMEHHBIMMU )

55 Crenenp ¢ nenslM nokaszateneM. CTENeHb € PalMOHAIBHBIM IIOKAa3aTENIEM.
' CBolicTBa CTENEHU

23 MHorouieHsl

2.4 Anrebpanueckas 1poOb

5 s Apudmernueckuii  KOpeHb ~ HaTypaipHOW  cTtemeHu.  [leiictBus ¢
' apupMeTUYECKUMU KOPHIMU HaTypalbHOM CTETIEHU

3 YpaBHEHMS U HEpaBEHCTBA

31 Ilenble u npoOHO-panMoHaNbHBIE YypaBHEeHUs. CHCTEMBl M COBOKYIHOCTH
. YpaBHEHUU

35 Llenble U npoOHO-palioHaNbHbIE HepaBeHCTBAa. CHCTEMBI U COBOKYMHOCTH
. HEPaBEHCTB

33 Pemenne TekcToBBIX 3a7a4

4 YucnoBble IOCIEN0BATENBHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUs TOCTIEA0BATEIHHOCTEMN

4.2 Apudmernueckass U reoMmeTrpuueckas mnporpeccuu. Popmyna CIOXKHBIX




IIPOLICHTOB

5 OyHKIUU
OyHKIMsA, cnocoObl  3amanus  QyHkiuu. ['paduk  pyHkmuu. O6nacts
onpeNeNieHuss ¥ MHOXeCTBO 3HaueHMH ¢yHkumu. Hymm — Qyskmum.
5.1. [TpoMexyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKITUH.
MaxkcumyMbl 1 MUHEMYMBI (GyHKIHUW. Hanbompiee 1 HanMeHbIee 3HAUYCHHUE
(GYHKIIMN Ha TPOMEKYTKE
6 KoopanHatel Ha IpSIMON U IIJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOoBbI KOOPAMHATHI HAa TIJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUrypsl 1 UX cBOiCTBa
7.2 TpeyronbHuK
7.3 MHoroyrojasHuKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3MepeHne reoMeTpuueCcKuX BEJIMYUH
7.6 BexTops! Ha miockocTu
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTATHCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHuoxecTBa
8.5 I'pader




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YUYUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET






