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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 JWHEWHBIX 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 rpabuxn. 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=kix,y=x2,y =x3y = x|,y = VX, OIHMCHIBATH CBOMCTBA UMCIOBOIL
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 KOOPJAMHATHOM MIIOCKOCTH rpadukoB QyHKIUN BUaA: y = kx, )
=kx+b y=kik y=ax2 + bx + ¢,y =x3, y =X, y = |x|, B 3aBHCHMOCTH 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 KIIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne ara ndposbie
n/n Tewa ypora Bcero Konrpoausie | Mpaxirieckite iyqeﬂnﬂ jﬁiﬂOBaTeﬂbﬂble
padoThI padoThI pecypesr
1 [TonsATHE palMOHAIILHOIO YUCIIA 1
) Apudmernueckue AecTBUS ¢ |
palMOHATIBHBIMH YHCIaMU
3 Apudmerndeckne 1eHCTBUS C ]
palnoHaIbHBIMU YHCIAMHU
4 Apudmernueckue neicTBus ¢ |
panoHaIBHBIMU YU CIAMU
5 Apudmernueckue AecTBUS C |
palMOHATIBHBIMH YHCIIAMU
6 Apudmernueckue 1eHCTBUS C 1
paloHaIbHBIMU YHCIAMHU
7 CpaBHeHue, ynops10uMBaHue 1
palMOHATIBHBIX YHCE
2 CpaBHeHue, ynopsounBaHue |
paloHaIbHBIX YHCE
9 CpaBHeHue, ynops0uuBaHue 1
palOHaIbHBIX YNCEI
10 Crenenb ¢ HaTypaJIbHBIM | bubnuorexa [JOK
IOKa3aTeyieM https://m.edsoo.ru/7f4211de
1 CremneHb ¢ HaTypaJIbHBIM | bubnmoreka [JOK

IIOKa3aTcjieM

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




12 Cremnenp ¢ HaTypaJIbHBIM bubnmoreka [JOK
IIOKa3areyieM https://m.edsoo.ru/7f42154e
13 Crenenb ¢ HaTypaJIbHBIM bubnmnoreka [JOK
IOKa3aTeyieM https://m.edsoo.ru/7f4218be
14 CreneHs ¢ HaTypaJbHBIM
MoKa3aTeneM
15 Pemrenre oCHOBHBIX 3a/1a4 Ha ApooOH,
MIPOIIEHTHI U3 PEATbHOM MPAKTUKH
16 Pemenrie 0CHOBHBIX 3a/1a4 Ha JpooH,
MIPOLIEHTHI U3 PEATbHOM MPAKTUKH
17 Pemenrie oCHOBHBIX 3a/1a4 Ha pooOH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
13 Pemrenre oCHOBHBIX 335124 Ha ApooOH,
MIPOIIEHTHI U3 PEATHHOM MPAKTUKH
19 [Tpu3Haku JETUMOCTH, PA3IOKCHHUS
Ha MHOXKUTEIIA HATYPaJIbHBIX YUCEIl
20 [Ipu3Haku AeTUMOCTH, PA3IOKEHHUS
Ha MHOYKUTENIM HATYpaJIbHBIX YUCell
21 Peanbubie 3aBucumoctu. [Ipsimast u
oOpaTHasi TPOMOPIIUMOHAIBHOCTH
2 Peanbnbie 3aBucumoctu. Ilpsimas u
oOpaTHast MPONOPIIMOHATIEHOCTH
3 Peanbubie 3aBucumoctu. [lpsimas u
oOpaTHas MPONOPLHUOHATEHOCTH
24 Peanbubie 3aBucumoctu. [Ipsimast u
oOparHas MPOIOPIUOHATEHOCTH
25 KonTponbHas pabota mo teme

"PannoHanbpHbIe yncia'




but6mmoreka [IOK

26 BykBeHHBIE BBIpaXeHUs
y P https://m.edsoo.ru/7f41feec
27 DopmyJibl
28 DopmyIsl
’9 [Tepemennsie. JlomycTumblie 3HaYCHUS
MIEPEMEHHBIX
[IpeobOpazoBanre OyKBEHHBIX
30 BBIPXCHUH, pPACKPBITHE CKOOOK 1 bubmorexa [TOK
P > Packp https://m.edsoo.ru/7f41fafa
MPUBE/ICHNE TTOI00HBIX CIaraeMbIX
[IpeobpazoBanne OYKBEHHBIX
31 BBIPKEHUH, PACKPBITUE CKOOOK U bubmorexa [TOK
P > Packp https://m.edsoo.ru/7f41fd70
MIPUBEICHNE TIOJJOOHBIX CJIAracMbIX
[Ipeobpa3oBanne OYKBEHHBIX
32 BBIPQ)KEHUH, pacCKphITHE CKOOOK U
MpPHUBEICHNE TOJOOHBIX ClIaraeMbIX
[IpeobpazoBanre OyKBEHHBIX
33 BBIPXKCHUH, pACKPBITHE CKOOOK 1
MpHUBEICHNE TOJOOHBIX ClIaraeMbIX
14 CBoiicTBa CTETIEHU C HATYPAIbHBIM bubnmoreka [JOK
roKasarejieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpaJIbHBIM bu6muoteka [{JOK
oKa3arejieM https://m.edsoo.ru/7f42154¢
16 CBolicTBa CTENEHU C HATYPAJIbHBIM bubnuotexa [JOK
rnoxKasarejieM https://m.edsoo.ru/7f4218be
b K
37 MHorousneHsl nomotexa LO
https://m.edsoo.ru/7f42276e
b K
38 MHoro4yieHsl nommorexa O

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




CJ'IO)KCHI/IG, BbIYUTAHUEC, YMHOXKCHHUEC

bubmuorexa [JOK

39 MHOT'OYJIEHOB https://m.edsoo.ru/7f422af2
40 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubnmnoreka [JOK
MHOTO4YJICHOB https://m.edsoo.ru/7f422cc8
A1 CrnoxxeHue, BBIYUTaHUE, YMHOKEHUE bubnuotexa [JOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422fca
4 CrnoxxeHue, BBIYMUTaHUE, YMHOXKEHUE bubnmoreka [JOK
MHOTI'OYJIEHOB https://m.edsoo.ru/7f423182
43 @opMyIIbl COKpaALIEHHOTO bubnuoreka [IOK
YMHOXEHUS https://m.edsoo.ru/7f42432a
44 DopmyJibl COKPAIIEHHOTO bubnuorexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPALLIEHHOTO bubmmoreka [IOK
YMHOXEHHUS https://m.edsoo.ru/7f424c12
46 @opMyIIbl COKpaALIEHHOTO bubnuoreka IIOK
YMHOXEHUS https://m.edsoo.ru/7f424fd2
47 dopMyIbl COKpAIIEHHOTO bubnuorexa [JOK
YMHOKEHUSA https://m.edsoo.ru/7f4251d0
43 PasznoxeHre MHOrO4JICHOB Ha bubnuoreka [JOK
MHOKUTEIIN https://m.edsoo.ru/7f423312
49 Paznoxxenre MHOTO4YJIEHOB Ha bubnuoreka [JOK
MHOXHUTEIIN https://m.edsoo.ru/7f4237fe
50 PasnoxeHnne MHOrOWwIEHOB Ha bu6mmoreka [{JOK
MHOXUTEIU https://m.edsoo.ru/7f4239de
51 Pasnoxenne MHOrOWwIEHOB Ha
MHOXHUTEJH
5 KonTponbHas pabota mo teme

"Anrebpanyeckue BhIpaxeHus"




VYpaBHeHue, IpaBuia

53 npeoOpa3oBaHus ypaBHECHHUS,
PaBHOCUJIBHOCTh YPaBHEHUM
JInHeitHOE ypaBHEHHE C OJJTHOU
54 IIEPEMEHHOM, pEeIIEHUE JTMHENHBIX
YpaBHEHUU
JInHetHOEe ypaBHEHHE C OJJHOM
55 HepeMeHHO}I;II,) pelIeHue JIMHENHBIX bubmmorexa LHOK
. https://m.edsoo.ru/71420482
ypaBHEHU
JIuHeitHoe ypaBHEHUE C OJTHOU
56 IIEPEMEHHOM, PEILIECHUE JTUHEUHBIX
ypaBHEHUH
57 Pemenue 3amay ¢ mOMOIIBIO bubmuoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f42064¢
58 Pemenune 3aa4 ¢ MOMOIIBIO bubnuoreka [JOK
YpaBHEHUN https://m.edsoo.ru/7f420806
59 Pemenwne 3aga4 ¢ moMoIIBIO bubnuorexa [JOK
ypaBHEHUI https://m.edsoo0.ru/7f4209a0
60 Pemrenue 3amay ¢ mOMOIIBIO bubmuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f420e6e
61 JIuneliHOE ypaBHEHUE C IByMs bu6muoreka [IOK
MIEPEeMEHHBIMH | €ro Tpaduk https://m.edsoo.ru/7f427¢32
2 JIunelinoe ypaBHEHHE C IByMs bubnuorexa [JOK
NEPEMEHHBIMU U €ro rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMHEHHBIX ypaBHEHUI bubnmoreka [JOK
C IBYMs IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JJMHEHHBIX YpaBHEHUM

C ABYM: IICPCMCHHBIMU




Cucrema IByX JTUHEHHBIX YpaBHEHHM

65 C IByMs IEpEMEHHBIMU
66 Cucrema IByX JTMHEHHBIX YpaBHEHUM
C IByMsl IEPEMEHHBIMU
67 Pemenue cucrem ypaBHEHUI Bubmmorexa LIOK
https://m.edsoo.ru/714284de
68 Pemenue cucrem ypaBHEHUI bubmmorexa LHOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEeHUI bubmmorexa LHOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUI
71 Pemienue cucrem ypaBHEeHHI
7 KonrponsHas padora no Teme bubmuoreka [IOK
"Jluneiinpie ypaBHeHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsiMOi bubmmorexa LHOK
https://m.edsoo.ru/7f41de76
bubnmnoreka [JOK
7 Hucnorste mpoMesky Tt https://m.edsogru/7f41dfﬂ
75 YucioBble IPOMEKYTKH
76 Paccrosinie Mexay AByMs TOUKaMH
KOOPJMHATHOM MPAMOi
77 Paccrosinne Mexay AByMs TOUKaMH
KOOPIAWHATHOW MPSIMOi
7 [IpssMoyronbHas cucTeMa KOOpAUHAT bubnuoreka IIOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyronbHas cuctema KOOpJAUHAT bubnuorexa [JOK
Ha IJIOCKOCTHU https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3a1aHHBIX bubnmoreka [JOK




bopmynamu

https://m.edsoo.ru/7f41e8a8

ITpumeps! rpadukoB, 3a1aHHBIX

but6mmoreka [JOK

81
bopmynamu https://m.edsoo.ru/7f41ed80
2 [Tpumeps! rpadukoB, 3a1aHHBIX
dhopmynamu
23 Urenue rpaukoB peabHBIX bubmmoreka [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
%4 Urenue rpaduKoB pearbHbIX
3aBUCUMOCTEN
but6mmoreka [{OK
85 I1
OHATHE (YHKILHH https://m.edsoo.ru/7f41ef06
86 I'paduk dynkmm
bubmuoreka [JOK
87 Csaoi i
BOHCTEA pyHKIHiL https://m.edsoo.ru/7f41f078
but6mmoreka [{OK
88 Csoi i
BOHCTBA (yHKuHi https://m.edsoo.ru/7f41fl1fe
but6mmoreka [{OK
89 Jluneii
HHeiinas dyRicums https://m.edsoo.ru/7f427282
but6mmoreka [JOK
e
20 MHCHHAs (yHKIMA https://m.edsoo.ru/71427412
91 [TocTpoenue rpaduka TUHEHHON bu6muoreka [JOK
byHKUINN https://m.edsoo.ru/7f426d1e
9 [Toctpoenue rpadurka TUHEHHON
byHKIMHA
93 I'padux pynkumm y =[x|
94 I'padux dynkmmm y =[x|
95 Konrponsnas padora no teme bubmuoreka [IOK

"Koopaunats! u rpaguxu. @ynkuun"

https://m.edsoo.ru/7f41150a




/ Becepoccuiickast mpoBepoyHas
pabora

96 HToroBasi KOHTpOJIbHAsA paboTa / 1 bubmuoreka [IOK
Bcepoccuiickas npoepouHast pabota https://m.edsoo.ru/7f429c6¢
[ToBTOpEHNE OCHOBHBIX MOHATUN U

97 METOZOB Kypca 7 Kkinacca, 000011ieHne 1
3HAHUH
[ToBTOpEHNE OCHOBHBIX IMOHATHI H

98 METOIOB Kypca 7 Kiracca, 00001eHne 1 Bubmaorexa IIOK

H., P ’ = https://m.edsoo.ru/7f429132
3HAHUNA
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H
99 METOIOB Kypca 7 Kiracca, 00001eHne 1 Bubmiorexa IIOK
le yp ’ B https://m.edsoo.ru/7f42a0e0
3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATUH U

100 METOJIOB Kypca 7 Kiacca, 00001eHue 1
3HAHUU
IToBTOpEHNE OCHOBHBIX TOHATUH U

101 METOIOB Kypca 7 Kiracca, 0000I1eHIE 1 bubnmorexa LIOK

Hv P ’ B https://m.edsoo.ru/7f42a27a
3HAHWI
[ToBTOpEHNE OCHOBHBIX MOHATUN U
102 METOIOB Kypca 7 Kiracca, 00001eHne 1 bubmorexa [IOK
H“ yp ’ B https://m.edsoo.ru/7f42a900
3HAHUNA
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




8 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
°
‘:;-H Tema ypoxka Beero Koutpoasnbie | IlpakTuyeckue IIJ[:;:QHHH :)Ig]:()l;z(())fs:fenbnme
padoThI padoThI pecypesr
1 KBanpaTHblil KOpEHb U3 YHMCIIa 1 bubmmorexa LHOK
https://m.edsoo.ru/7f42d452
bubnmnoreka [JOK
2 [TonsaTne 06 MppaIoHAIEHOM YHCIIe 1 hitps-//m.c dsoil.ru Tf42eaza
3 JlecsiTuuHbie TPUOTMKEHUS 1
UPPaLMOHATILHBIX YHCET
4 JlecsiTuunble TPUOTMKEHNS 1
MPPALMOHATIbHBIX YUCEN
JlelicTBUTENbHBIC YHCTIA 1
CpaBHeHME JIeWCTBUTENIbHBIX YUCEI 1
CpaBHEHHE IEWCTBUTEIIBHBIX YHCEI 1
2 Apudmernueckuil KBaJapaTHBII 1
KOPEHb
9 VYpaBHeHue BUaa X* = a 1
10 CaoiicTBa apuMeTHIeCKUX | bubnmnoreka [JOK
KBaJIpaTHbIX KOPHEN https://m.edsoo.ru/7f42d862
1 CoiicTBa apuMeTndecKux 1 bu6nuoreka [IOK
KBaJPaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
[TpeobpazoBaHme YUCTOBBIX
12 BBIPAYKEHMI, COJIEPIKALIUX 1 bubmorexa LOK
https://m.edsoo.ru/7f42dd26
KBaJpaTHbIE KOPHU
13 [TpeoOpa3oBaHue YUCTOBBIX 1 bu6mmoreka [IOK




BBIPAKECHUI, COAEPIKAIUX
KBaJIpaTHbIC KOPHU

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

[Tpeobpa3oBaHUe YHCTOBBIX

14 BBIPAYKECHHI, COJIEPKALLNX bubnnorexa LIOK
https://m.edsoo.ru/7f42e0be
KBaJpaTHbIE KOPHU
[Ipeobpa3oBaHre YHCTOBBIX
15 BBIPAYKEHH, COIEPKALLUX bubmmorexa IIOK
https://m.edsoo.ru/7142e262
KBaJpaTHbIE KOPHU
16 CTeleHs ¢ IeNIBIM ITI0Ka3aTeaeM bubmmorexa ITOK
https://m.edsoo.ru/7f4354a4
CrangapTHas 3anMch 4YncCla.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T IEMEHTAPHBIX YaCTHIL 10 bubnuoreka IIOK
KOCMHUYECKUX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIILHOCTh MIPOLIECCOB B
OKPY’KaIOIIIeM MHUPE
18 CBolicTBa CTENEHHU C LIEJIBIM bubnuorexa [JOK
oKas3arejieM https://m.edsoo.ru/7f435648
19 CBoiiCTBa CTENEHU C LIEJIBIM bubmnoreka [JOK
rnoxkasareijieM https://m.edsoo.ru/7f435648
20 CBoiicTBa CTENEHU C LIEJIBIM bubmuorexa [JOK
IMOKAa3aTeJIeM https://m.edsoo.ru/7f435648
)1 CBoiicTBa CTENEHH C LIEJIBIM bu6muoreka [IOK
[oKa3arejieM https://m.edsoo.ru/7f43599a
” CBOIiCTBa CTETICHH C IIEJIBIM bubnmoreka [JOK
rnoxkasarejieM https://m.edsoo.ru/7f435ed6
23 KBagpartsslii TpéxuneH
24 KBanpatubiii TpéxuiieH




Pasnoxenne kBagpaTHOro

bubmuorexa [JOK

25 TpEXWICHA HA MHOXHUTEIHN https://m.edsoo.ru/7f42fd38
2% Paznoxxenue kBagpaTHOro bubnmnoreka [JOK
TpEXUWIEHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
KonTponbHas pabota no temam
27 "KBanpatnsle kopHu. CTeneHu. Bubmmorexa [IOK
Kpaaparhetii Tpexnen” https://m.edsoo.ru/7f42ec80
bubnuotexa [JOK
28 Anrebpanreckas Apody https://m.edsocL).Iru/7f4303 82
JlommycTuMble 3HAUEHUS
29 MEePEMEHHBIX, BXOIAIINX B
anredpanvecKkue BhIpaKeHUs
JonycTuMble 3HaUeHUS
30 MEPEMEHHBIX, BXOJSIINX B
anredpanvecKke BbIpaKeHUs
31 OCHOBHOE CBOWCTBO bubmuoreka [JOK
anredpandeckou 1podu https://m.edsoo.ru/7f4308e6
. bubmmoreka [JOK
32 Coxpamenne apobeit https://m.edsocL).Iru/7f430a8a
. bubnmnoreka [JOK
33 Coxpamenne apobeit https://m.edsoil.ru/7f430f44
. bubnmoreka [JOK
34 Coxpauterne 1podei https://m.edsocl)l.ru/7f430f44
35 CrnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubnuoreka [JOK
U JIeTICHUE anreOpandecKux apooei https://m.edsoo.ru/7f43128¢
36 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6muoreka [IOK
U JIeJIeHue anredpandeckux Jpooei https://m.edsoo.ru/7f4315¢0
37 CroxeHue, BBIYUTAaHUE, YMHOKEHUE but6mmoreka [JOK




U JICJICHHE anreOpandeckux Apooeit

https://m.edsoo.ru/7f4318c2

CJ'IO)KCHI/IC, BbBIUUTAHUC, YMHOXKXCHUC

but6mmoreka [JOK

38
U JIeJIeHUe anre0pandeckux poodei https://m.edsoo.ru/7f431a20
[IpeobpazoBaHue BhIpaKEHUH,
39 coJiepXKanux aareopandeckue bubmorexa [OK
AepRat p https://m.edsoo.ru/7f43259¢
opoou
[IpeoOpa3oBaHue BEIpAKCHUMH,
40 cop e >II<)a uX anred I:mqecxne bubmorexa [IOK
AePaatl P https:/m.edsoo.ru/7f432736
Ipodu
[IpeoOpa3oBaHue BBIpaXKEHUH,
41 COJIEpIKalINX aNreOpanvaecKue bubmorexa [TOK
Jeprall P https://m.edsoo.ru/7f432736
npobu
4 KonrponsHas padora no teme bu6nuoreka IIOK
"Anrebpanyeckas 1poos" https://m.edsoo.ru/7f431d36
but6mmoreka [IOK
43 K
Ba/IpaTHOC ypaBHEHHE https://m.edsoo.ru/7f42eecla
44 HemnonHoe kBagpaTHOE ypaBHEHUE Bubmmorexa TIOK
P yp https://m.edsoo.ru/7f42eecla
45 Henonnoe kBagpatHoe ypaBHEHUE bubmorexa [TOK
AP yp https://m.edsoo.ru/7f42eela
46 ®opMya KOpHEU KBaIpaTHOTO bubnuoreka IIOK
YPaBHEHHS https://m.edsoo.ru/7f42£158
47 dopmyiia KOpHEN KBaIpPaTHOTO bubnuorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f42{3{6
43 dopmyJsia KOpHEH KBaIpaTHOTO bubmuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorexa HOK

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




but6mmoreka [IOK

30 Teopema Brtera https://m.edsoo.ru/7f430076
51 Pemrenne ypaBHeHUH, CBOASIINUXCS K bubnmoreka [JOK
KBaJpaTHBIM https://m.edsoo.ru/7f43c542
5 Pemenue ypaBHeHUH, CBOAAIIUXCS K bubmuoreka [IOK
KBaJPaTHBIM https://m.edsoo.ru/7f43¢3d0
53 IIpocreiimue apoOHO- bu6muoreka IIOK
panuoHalIbHbBIE YPaBHEHU https://m.edsoo.ru/7f4328¢c6
54 [Ipocreiimue qpobHO- bubnmoreka [JOK
pauHroHaJIbHBIE YPABHEHUSA https://m.edsoo.ru/7f432b6e
55 Penienne TeKCTOBBIX 3a/1a4 C bubnuoreka [JOK
ITIOMOILBIO KBaIPAaTHBIX YPaBHEHUN https://m.edsoo.ru/7f42£75¢
56 Pemienne TekcTOBBIX 3a/1a4 C bubnuoteka [JOK
IIOMOILBIO KBAIPAaTHBIX YPAaBHEHUN https://m.edsoo.ru/7f42{8f6
57 KonTponbhas pabota no teme bu6mmoreka [IOK
"KBanparusie ypaBHeHUs" https://m.edsoo.ru/7f43012
JIuHeliHOE ypaBHEHME C IByMs
58 NEepEMEHHBIMH, €T0 rpaduk,
MIpUMEpHI PEIICHUs] ypaBHEHUH B
LEeJbIX YUCIIaxX
JInneliHOEe ypaBHEHME C IBYMs
9 NEepEMEHHBIMH, €T0 rpaduk,
> IIPUMEpHI PEIICHUS] YPAaBHEHUH B
LEJbIX YUCIIax
JInneliHOe ypaBHEHME C IBYMs
60 NEepPEMEHHBIMH, €To rpaduk,

IIPUMEPBI PELICHNS YPAaBHEHU B
LEJIBIX YUCIIaX




61

Pemenue cuctem ByX JTUHEHHBIX
YpaBHEHUH € JBYMS IEPEMEHHBIMU

62

Pemrenue cucreM IByX JIMHEWHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMU

63

Pemenue cucrem AByX JIMHEHHBIX
ypaBHEHUH C IByMs IEPEMEHHBIMH

64

[Ipumeps! penieHus cucreM
HEJIMHENHBIX YPABHEHUN C ABYMS
[IEPEMEHHBIMU

65

IIpumepsl penieHus cucreM
HEJIMHEHHBIX YPABHEHUN C ABYyMS
IIEPEMEHHBIMU

66

I'paduueckas uHTEpIIpEeTALIUSL
YPaBHEHUS C ABYMs IIEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPABHEHUH C
JBYMSI IIEPEMEHHBIMU

bu6nunoreka [JOK
https://m.edsoo.ru/7f43d6d6

67

I'paduueckas uHTEpIIpETALIUSI
YPaBHEHUS C ABYMs IICPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPAaBHEHUM C
JBYMS IIEPEMEHHBIMU

but6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

68

Pemenne TekCcTOBBIX 3a1a4 C
IIOMOIIBIO CUCTEM ypaBHeHI/Iﬁ

69

Pemrenne TekCTOBBIX 3a/1a4 C
ITIOMOILBIO CUCTEM YPaBHEHUIN

70

Pemrenne TekCTOBBIX 3a7a4 €
IIOMOILIBIO CUCTEM YPaBHEHUHN

71

UwucioBbie HEPABEHCTBA U UX
CBOICTBa




HucnoBble HEPABEHCTBA U UX

72 .
CBOMCTBA
73 HepaBeHCTBO ¢ 01HOI ITEpeMEHHON
74 JIuHeliHble HEpAaBEHCTBA C OJJHOM bubnuoteka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42¢c692
75 Jlunelinbie HEpaBEHCTBA C OJTHOM bubnmnoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c¢840
76 JIuHeliHbIE HEPABEHCTBA C OJHOU
IIEPEMEHHOM U UX PEILICHUE
77 CucteMbl TMHEHHBIX HEPABEHCTB C bubmmoreka [JOK
OJIHOM MEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42cb88
73 Cucrembl TMHEHHBIX HEPABEHCTB C bubnmoreka [JOK
OJIHOM MEPEMEHHON U UX PEUIECHUE https://m.edsoo.ru/7f42cd2¢c
79 CucteMbl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PELIECHUE
N3o0pakeHue penieHust TMHEHHOTO
bubmuoreka [JOK
80 HEpPaBEHCTBA M UX CUCTEM Ha
. . https://m.edsoo.ru/7f42c¢9e4
YHUCJIOBOW MPSAMOM
N300paxeHue penieHus THHSHHOTO
bubnunoreka [JOK
81 HEPaBEHCTBA M UX CUCTEM Ha
5 . https://m.edsoo.ru/7f42c9¢4
YUCJIOBOU TIPSAMOM
Konrponsnas padora o rTemam
82 "HepasenctBa. CucreMbl
ypaBHEHHH"
bubnmnoreka [JOK
83 [Tonarue GpyHKIUN H
https://m.edsoo.ru/7f433¢c12
’4 OO6nacTh onpenesaeHusl © MHOXKECTBO bu6muoreka [{JOK

3HAYCHUH (PYHKLIUU

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




85 Crioco0bl 3a1anust QyHKIUI
86 I'padux GpyHkunm
Q7 CaoiicTBa QyHKIIUH, UX
oToOpakeHHe Ha rpaduke
28 UreHue u moCTpOeHUE rpaduKoB
byHKIUH
29 [Tpumepst rpad@uKoB QyHKIIHIA,
OTPaXKAIOIIUX peaTbHbIE MPOIECCHI
OyHKIMH, OTMCHIBAIOIITUE MPAMYIO U
90 06};)aTIII{YI(; nponopun:ll{anbﬂile ’ bubmorexa [IOK
SABUCHMOCTH, X TpaduKi https://m.edsoo.ru/7f434bbc
91 [M'unepOona
bu6muoteka [IOK
2 TunepGora https://m.edsocL).Iru/7f434362
bubnmnoreka [JOK
93 Ipadux pyrrim y =x* https://m.edsogru/7f434572
OyHKIMU y =X2, y =X,y =VX,y =
94 |x|};lrp1:<bnzecxo’e};)eme,ﬂ};1e 7 bubmorexa [TOK
N N https://m.edsoo.ru/7f434d38
YPaBHEHHI U CUCTEM ypaBHECHUI
[ToBTOpEHNE OCHOBHBIX OHATUN U
5| et
Beepoccniickas nposepouHas https://m.edsoo.ru/7f4371aa
pabora
HroroBas koHTpobHas padbora /
96 Bcepoccuiickas npoBepouHas Bubmrorexa LIOK
pabota https://m.edsoo.ru/7f434eb4
97 [ToBTOpEHNE OCHOBHBIX MOHATUN U




METOJ0B KypcOB 7 U 8 KJIacCOB,
0000111eHNEe 3HAHUN

[ToBTOpEHNE OCHOBHBIX MOHATUN U

bubnuoreka [JOK

98 7ul 1
METOJIOB KypeoB fl KIIACCOS, https://m.edsoo.ru/7f43736¢
000011IeHNE 3HAHUI
[ToBTOpEHUE OCHOBHBIX MOHATUN U
99 METOJOB KypcoB 7 U 8 KIIacCOB 1 bubmmorexa IIOK
A M . ’ https://m.edsoo.ru/7f437510
000011IeHNE 3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHATUN U
100 METOIOB KYpCOB 7 U & KiIacCOB 1 bubnnorexa LIOK
FIOB KYP . ’ https://m.edsoo.ru/7f4376b4
0000111eHHE 3HAHUI
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H
101 METOJIOB KYpCOB 7 U & KIacCOB 1 buGnnorexa LIOK
/OB KYpeoB /1 : hitps://m.edsoo.ru/7f436b88
0000111eHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX IMOHSATUH U
102 METOZOB KypcoB 7 1 8 KJIacCOB 1 bubnnorexa LIOK
OB KYP . ’ https://m.edsoo.ru/7f437858
0000111eHNEe 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




9 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBO 4acos

KonTtpoJsbnsbie

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3y4eHust

JJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

PanmonansHble yncna,
YMppalyOHaJIbHbIC YMCIIA, KOHEUYHBIE U
OECKOHEUYHBIC AeCATUYHBIC IPOoOH

MHOXeCTBO JIeHCTBUTEIIHHBIX UHCEIT,
IeHCTBUTEIBbHBIE YUCIIA KaK
OCCKOHEYHBIC JIECATUYHBIC IpOoOH

B3aumHO 01HO3HAYHOE COOTBETCTBUE
MEXIy MHOXECTBOM JCHCTBUTEIHHBIX
YHcesl 1 MHOXXECTBOM TOYEK
KOOPAMHATHOU MPSIMOi

CpaBHeHUE IEHCTBUTEIBHBIX YHCET,
apudmeTHuecKre ACUCTBHS C
JNEHCTBUTEILHBIMH YUCIIAMA

[TpubnuxEHHOE 3HaYCHNE BEIMYHUHBI,
TOYHOCTH MPUOIMKEHHS

OkpyrieHue yncen

OkpyriieHue yucen

[IpukuaKa v OlIEHKA pe3yJIbTaTOB
BBIYHUCIICHUN

IIpukuaka u olieHKa pe3yIbTaTOB
BBIYHUCIIEHUN

10

JIuneiinoe ypaBHeHue. Pemenue

bubnuorex [IOK




YpaBHEHUH, CBOJAIINUXCS K TUHEHHBIM

https://m.edsoo.ru/7f43bf66

JIuneiinoe ypaBHeHue. Pemenne

11
YPaBHEHUH, CBOJSAILUXCA K TUHEHHBIM
KBanpatHoe ypaBHenue. Pemenne Bu6 10K
N nOIMoTEeKA
12 ypaBHEHUH, CBOJAIIUXCA K
https://m.edsoo.ru/7f43¢c542
KBaJPaTHBIM
KBagparnoe ypaBHeHue. Pemenue
. bubnmoreka [JOK
13 YpaBHEHUH, CBOJAIIUXCA K 1
https://m.edsoo.ru/7f43¢c542
KBaIPaTHBIM
bubnmoreka [JOK
14 bukBagpaTHble ypaBHEHUS 1
https://m.edsoo.ru/7f43¢c3d0
bu6mmoreka [IOK
15 bukBagpaTHbie ypaBHEHHUS 1
https://m.edsoo.ru/7f43¢c3d0
[Ipumeps! penieHus: ypaBHEHUI
16 TPEThE U YETBEPTOM CTEMECHEM
Pa3yIoKEHUEM HAa MHOXKHUTEIN
[Ipumeps! penieHus ypaBHEHUN
17 TPEThEN U YETBEPTOU CTENECHEN
pa3oKeHUEM Ha MHOKHUTEIN
13 Pemenue 1po6HO-paliMOHAIBHBIX bubnuoreka IIOK
YPaBHEHUU https://m.edsoo.ru/7f43c9b6
19 Pemenne npo6HO-paliMOHaNbHBIX bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
20 Pemenue TekcTOBBIX 33724
anreOpanvdecKuM METOI0M
21 Pemienne TekcTOBBIX 33714
anreOpanyeckKuM METOZOM
22 Pemrenne TekcTOBBIX 33124




anreOpanvdecKuM METOI0M

KonrtponbHas pabora o Teme

23 "VpaBHEHHUs ¢ O1HOM TepeMeHHON"
24 VYpaBHEHHE ¢ IByMs IEPEMEHHBIMU U bubnuoteka [JOK
ero rpadguk https://m.edsoo.ru/7f43d0b4
25 VYpaBHeHUE ¢ IByMs IEPEMEHHBIMU U bubnmnoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
2% Cucrema IByX JIMHEHHBIX YpaBHEHUI
C IByMs1 IEPEMEHHBIMU U €€ peLIEHUE
7 CucreMa IByX JUHEUHBIX YpaBHEHUH
C ABYMS IEPEMEHHBIMU U €€ pelIeHue
23 Cucrema 1ByX JIMHEHHBIX YpaBHEHUI
C IByMsI IEPEMEHHBIMU U €€ pelIeHUe
29 Cucrema IByX JIMHEMHBIX YpaBHEHUI
C IByMs1 IEPEMEHHBIMU U €€ pELIECHUE
Pemenne cucrtem IByX ypaBHEHH,
30 OJIHO M3 KOTOPBIX JIMHEHHOE, a APYroe bubmmorera [IOK
. https://m.edsoo.ru/7f43d23a
— BTOpOU CTENEHU
Pemienue cuctem IByX ypaBHEHH,
31 OJHO M3 KOTOPBIX nn};{eggoe, a Ipyroe bubmorexa [TOK
. https://m.edsoo.ru/7f43d55a
— BTOPOM CTENEHU
Peuienue cucrtem IByX ypaBHEHHH,
32 OJIHO U3 KOTOPBIX JINHENHOE, a APYroe
— BTOpPOH CTENIEHU
Pemenue cucrem AByX ypaBHEHU,
33 OJHO U3 KOTOPBIX JINHENHOE, a APYroe
— BTOpPOH CTEIICHU
34 ['padpraeckas maTEpIIpETALIHS




CHUCTEMBI YPAaBHEHHM C IBYMs
[IEPEMEHHBIMU

Perrennie TekCcTOBBIX 3a4a4

35
anreOpanyeckuM crnocooom
16 Pemienne TekcTOBBIX 33124
anredpandeckuM crnocooom
37 KonTponbhas padbota no teme
"Cucremsl ypaBHeHUN"
13 UYucnoBble HEPABEHCTBA U UX
CBOMCTBA
19 YuciioBble HEPABEHCTBA U UX bubnuorexa [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 Jlunelinble HEPABEHCTBA C OJTHOM bubnmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
A1 JIuneliHbIe HEPABEHCTBA C OJTHON bubnuoreka IIOK
IIEPEMEHHOM U UX PEILLICHUE https://m.edsoo.ru/7f43af08
4 JIuneliHble HEpAaBEHCTBA C OJTHON bubnuorexa [JOK
MEPEMEHHOU U UX pellIeHue https://m.edsoo.ru/7f43af08
43 CucreMbl TMHEMHBIX HEPABEHCTB C
OJIHOU MEPEMEHHON U X PELICHUE
44 CucreMbl TMHEVHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEILCHUE
45 CucTeMbl TUHEUHBIX HEPABEHCTB C
OJIHOM MIEPEMEHHON U UX PEUICHUE
46 KBaznpaTHble HEpaBEeHCTBA U UX bubmuoreka [IOK
pemenne https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBEHCTBA U UX bubnuoreka IIOK

pelieHue

https://m.edsoo.ru/7f43b21e




KBaI[paTHI)IC HCPAaBCHCTBA U UX

bubmuorexa [JOK

48 peuenue https://m.edsoo.ru/7f43b5a2
49 KBanparHbie HepaBeHCTBA U HX
pelieHne
50 KBanpaTHble HEpaBeHCTBA U UX
peleHue
I'padbudeckas naTepIpeTaus
51 HIe)p;bBeHCTB 51 CI/ICTSMpHepaBeHCTB c bubmmorexa LHOK
https://m.edsoo.ru/7f43b098
JBYMsI IEPEMEHHBIMU
I'paduueckas uHTEpIIpETAIUS
52 HEPAaBEHCTB U CUCTEM HEPABEHCTB C
JIBYMSI IEPEMEHHBIMH
53 KonrtponbHas pabora no teme
"HepaBencrsa"
54 KBanparuunas ¢pyskuus, e€ rpaduk u bubmmoreka [JOK
CBOMCTBA https://m.edso0.ru/7f4396¢6
55 KBanparuunas ¢pyHkuus, e€ rpagux u bubmuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanparuunas ¢pyHkuus, e€ rpagux u bu6nuoreka IIOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [TapaGosna, KOOpAMHATHI BEPIIMHbI bu6mmoreka [JOK
napaboJIbl, 0Ch CAMMETPHUH TapaldoITbl https://m.edsoo.ru/7f439¢eb4
58 [TapaGoma, KOOpAUHATHI BEPIIMHBI bub6muoreka [IOK
napaboJIbl, 0Ch CHMMETPHH MapadoIIbl https://m.edsoo.ru/7f43a03a
59 [Tapabosna, KOOpUHATHI BEPIITHHBI bu6nuoreka [{IOK
napaboIIbl, 0Cb CAMMETPHU apaboIIbl https://m.edsoo.ru/7f43alac
60 [TapaGouna, KOOpAMHATHI BEPLUINHBI bu6mmoreka [IOK

napaboJIbl, 0Ch CAMMETPHH TapaldoIIbl

https://m.edsoo.ru/7f43a31le




[Tapabosna, KOOpAMHATHI BEPIIHHBI

bubmuorexa [JOK

0l napaboJIbl, 0Ch CAMMETPHH TapadoIIbl https://m.edsoo.ru/7f43a526
6 [Tapabouna, KOOpAMHATHI BEPITUHBI
napaboIIbl, 0Cb CHMMETPHH NapadoIIbl
63 I'padukn pynkmmii: y = kx, y = kx +
b, y=k/x, y=x3, y=vx, y=[X|
64 I'paduku pynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
65 I'paduku ynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
66 I'padukn pynkumii: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|
67 I'padpuxu Gynknmit: y = kx, y = kx +
b, y=k/x, y=x3, y=vx, y=[X|
68 I'paduxu Gynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
69 KonTponbhas pabota no teme bubnuorexa [JOK
"®yHkun" https://m.edsoo.ru/7f43ab84
70 IlonsATHe yncIoBOM bubnuoreka [JOK
MOCJIEIOBATEILHOCTH https://m.edsoo.ru/7f43e6¢6
3aaHue mocie0BaTeIbHOCTH
71 PEKyppEeHTHOHI (OopMyIIoii 1 Bubmmorexa TIOK
. https://m.edsoo.ru/7f43ebda
dbopMyIoii n-ro UneHa
7 ApudmeTnueckas U reoMeTpuyecKas bubnuotexa [JOK
MPOTrPECCUU https://m.edsoo.ru/7f43ed7e
7 Apudmerndeckas 1 reoMeTpUIeCKas bubmuoreka [IOK
MpOTpecCcun https://m.edsoo.ru/7f43{f3b4
74 ®opmyJibl N-TO YieHa bubnmnoreka [JOK




apupMETUIECKON U TEOMETPUIECKOM
IIPOTPECCHl, CYMMBI IIEPBBIX N
YJICHOB

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

75

@opMyIIbl N-TO YWICHA
apuGMEeTHIECKON 1 TEOMETPHUICCKON
IIPOTPECCHUI, CYMMBI IIEPBBIX N
YJICHOB

bubnuoreka [JOK
https://m.edsoo.ru/7f43ef2¢

76

DopMyIIbl N-TO YICHA
apuMeTHUECKON 1 TeOMETPHIECKON
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bubnuoreka [JOK
https://m.edsoo.ru/7f4310c6

77

DopMyIIbl N-TO YIEHA
apru(MEeTHYECKON U TeOMETPUIECKOI
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bubmuorexa [JOK
https://m.edsoo.ru/7f43£72¢

78

@opMyJIpl N-ro YieHa
apu(MeTHYECKONH U reOMeTPUIECKOM
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

but6mmoreka [JOK
https://m.edsoo.ru/7f43{8a0

79

N300paxeHne 4ieHoB
apuMeTHYeCKOil U TeOMeTPHUECKON
IIPOTPECCHUI TOUKAaMHU Ha
KOOPAMHATHOW INIOCKOCTH

80

N300pakeHne 4IeHOB
apu(METHIECKOW U T€OMETPUIECKON
NPOTpecCuil TOUKaMu Ha
KOOPAMHATHOM IIIOCKOCTH

81

JIMHENHBIN 1 DKCIIOHEHITUATbHBIN
poct




82

CrnoxHBIE IIPOUCHTLI

but6mmoreka [IOK
https://m.edsoo.ru/7f43fe0e

83

CroxXHEIe IIPOLCHTHIL

but6mmoreka [IOK
https://m.edsoo.ru/7f4401a6

84

KoHnTponbHas pabora 1o Teme
"YucI0BbIE MOCIE0BATEILHOCTH'

but6mmoreka [IOK
https://m.edsoo.ru/7f440418

85

[ToBTOpenue, o6o0IIEeHNE 1
cHCTeMaTH3aIls 3HaHHI. 3aMuCh,
CpaBHEHUE, ACHCTBUS C
JIEMCTBUTEIBHLIMA YHCIIAMH,
YHCIIOBas MpsAMast

86

[ToBTOpenue, o6o0IIEeHNE 1
cucreMarn3anus 3HaHu. [IponeHTsl,
OTHOILIECHHUS, IPONIOPLUHU

87

[ToBTOpeHnue, 0600MImEeHNE U
cHUCTeMaTU3alus 3HaHU.
Oxkpyriienue, MpuoOIMKeHne, OlleHKa

88

[ToBTOpEeHnue, 06061IeHNE U
cucTeMaru3alus 3HaHuM. Pemmenue
TEKCTOBBIX 33724 apu(PMETHUECKUM
crmocobom

but6mmoreka [JOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpEeHUE, 0000IIEHNE 1
cucTemarusalus 3HaHuM. Pemenue
TEKCTOBBIX 33724 apuPMETUUECKUM
CII0coO0M

but6mmoreka [JOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpEeHME, 0000IIICHUE 1
cucTeMaTH3allvs 3HaHui. Penenne
TEKCTOBBIX 3a7[a4 apu(PMETUYECKUM
CII0coO0M

but6mmoreka [IOK
https://m.edsoo.ru/7f443fea




[ToBTOpeHue, 0600mEeHNE 1
cUCTeMaTu3als 3HaHUH.

bubnnorexa [JOK

o1 [IpeoOpazoBanue anredpanyecKux https://m.edsoo.ru/7f4441ca
BBIPAXXEHH, TOMYyCTUMbIE 3HAYCHHUSI
[ToBTOpenue, o600IIEHNE 1

9 CHUCTEMaTH3aIls 3HAHUM. bubnmoreka [JOK
[IpeoOpazoBanue anredpanyecKux https://m.edsoo.ru/7f444364
BBIPAXXCHU, TOMYyCTUMbIE 3HAYCHHUSI
[ToBTOpeHue, 0600IIeHNE 1

93 CHUCTeMaTH3aIvs 3HAaHWH. bubmuorexa [JOK
[IpeobpazoBanue anredpanyecKux https://m.edsoo.ru/7f44462
BBIPAXXEHH, JOMYyCTUMbIE 3HAUECHUS
[ToBTOpeHnue, 0600mIEeHNE 1

94 CHUCTeMaTH3aIvs 3HAHUH. bubmuoreka [JOK
[IpeobpaszoBanue anredpanyecKkux https://m.edsoo.ru/7f444a94
BBIPAXCHHH, JOITyCTHMBIC 3HAYCHHUS
[ToBTOpeHnue, 06061IEeHNE U

95 cucremaTusauus 3HaHuil. OyHKIuu: bubnmnoreka [JOK
MIOCTPOEHUE, CBOMCTBA N3YyUYECHHBIX https://m.edsoo.ru/7f444c56
byHKIUI
[ToBTOpEeHue, 060061IEeHNEe 1

96 cucrematusauus 3HaHui. OyHKuuu: bu6muoteka [{IOK
IIOCTPOEHUE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f44444
byHKIMI
[ToBTOpEHME, 0000IIICHUE 1

97 cucreMaru3anus 3HaHui. OyHKIUY: bu6muoreka [{IOK
IIOCTPOEHUE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f44516a
byHKIII

98 [ToBTOpEeHmE, 0600IICHNE 1 but6mmoreka [JOK




cucrtemaTusanus 3HaHuil. OyHKuuu:
MOCTPOEHUE, CBOMCTBA N3YUECHHBIX
byHKIMMA

https://m.edsoo.ru/7f4452e6
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[ToBTOpeHnue, 0600IIEeHNE 1
cHUcTeMaTU3alus 3HaHU.
I'paduueckoe pemenne ypaBHEHUN U
UX CUCTEM

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

100

[ToBTOpeHue, 06001IIEeHNE 1
crucTeMaTu3auus 3HaHUM.
I'paduueckoe pemienne ypaBHeHUM U
UX CHCTEM

101

Hroropas KOHTPOJIbHAA pa60Ta

102

O000I1IEHNE U CUCTEMATHA3 AL
3HAHUHU

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOTPAMME

102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJbHOU ITPOT'PAMMBbBI

7 KIIACC
Kog .
ITpoBepsiemble npeaMeTHBIE Pe3yJdbTAaThl 0CBOCHUS OCHOBHOM
MPOBEPAEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus
pe3yJbTara
1 Yucna v BEIYHCIICHUS
. BeinonHsaTh,  coueras  YCTHBIE W NHUCbMEHHBIE  MHPUEMBI,
' apupMeTUYeCKHe NEUCTBHS C PallMOHATILHBIMHU YHCIIAMU
Haxoauts 3HAYCHUS YHCIIOBBIX BBIPAXXCHHUI, MIPUMEHSATD
1.2 pa3HOOOpa3HbIe CIIOCOOBI U MPUEMBI BBIYUCIICHHUS 3HAYEHUN JPOOHBIX
BBIPXXCHUH, COJIepKaIUX OOBIKHOBEHHBIC U JICCATUYIHBIC pOOH
[lepexomuTs OT OXHOM (OPMBI  3alMCH  4YHUCEl K JApyrou
13 (mpeoOpa3oBBIBaTh  JIECATHYHYIO  JpoOb B OOBIKHOBEHHYIO,
. OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JIECATUYHYIO JAPOOB)
1.4 CpaBHUBATh U YIOPSIOYUBATH PALIMOHAIBHBIE YHCIIA
1.5 OKpyTIATh Uncia
BhINIONHATE TMPUKUIKY W OLIEHKY pe3yJibTaTa BBIYMCICHUH, OICHKY
1.6 3HQUEHUW YUCJIOBBIX BBIPAKCHUN. BBINONHATH  JEUCTBUA €O
CTEMEHSIMH C HATYPAJIbHBIMHU MTOKA3aTEIIMHU
L7 [IpuMeHsATh NPU3HAKKA JIEIUMOCTH, PA3J0KEHUE HA MHOXKUTEIU
. HaTypaJdbHbIX YHCEI
Pemiath  mpakTUKO-OpPUEHTUPOBAHHBIE  3aJladyd, CBS3aHHbIE C
OTHOIIICHHUEM BCJIMYUH, MPONOPIUOHATBHOCTHIO BCJIMYUH,
1.8 MPOIEHTAMH, HWHTEPIPETUPOBATH PE3yJIbTaThl pPENICHUS 3ajad ¢
y4E€TOM OTpaHUYECHUH, CBS3aHHBIX CO CBOMCTBAMHU PACCMATPUBACMBIX
00BEKTOB
2 Anrebpanyeckue BhIpaKEHUs
51 Hcnonp3oBath anreOpandeckyr0o TEPMUHOJIOTHIO W CHMBOJIHUKY,

MNPUMCHATH e€ B nmponecce 0CBOCHUA yqe6H0ro MaTrepuaia




Haxoauth 3HaueHHs: OYKBEHHBIX BBIPAKEHUH TMpU  3aJaHHBIX

22 3HAYEHUX [IEPEMEHHBIX
53 BeimonHATe npeoOpazoBaHMs LEJIOT0 BBIPAXKEHUS B MHOTOUWIEH
' MIPUBEIECHNUEM TIOJJOOHBIX CIIaraéMbIX, pAaCKpPhITHEM CKOOOK
BbINONHATE yMHOXEHHE OJHOUYWIEHa Ha MHOTOYIEH U MHOTOYIEHA Ha
2.4 MHOTIOWJIEH, NPUMEHATh (OpMyJIbl KBaJapara CyMMbl M KBajparta
pa3HOCTH
OcymecTBIATh pa3ioKeHNE MHOTOYJIEHOB HA MHOXKHUTEHN C IOMOIIIBIO
2.5 BBIHECEHMSI 32 CKOOKHM OOILIEr0 MHOXHTENS, TPYIIUPOBKHU CIaraeéMbIx,
npuMeHeHUs: GOpMYJIT COKPALIEHHOTO YMHOKEHUS
26 [TpumensaTh MpeoOpazoBaHUsT MHOTOUWICHOB JJISl PELICHUS Pa3IUYHbIX
' 3aJa4 U3 MaTeMaTUKH, CMEXXHBIX MTPEIMETOB, U3 pealbHON MPAaKTUKU
57 Hcronbs30BaTh CBOMCTBA CTENEHEW C HATYpaJbHBIMHU ITOKa3aTEIISIMU
. JUIs IpeoOpa30BaHus BBIPAKECHUN
3 VYpaBHEHHUS U HEPABEHCTBA
Pemiate nuHEHBIE ypaBHEHUS C OJHOM TEPEMEHHOW, TPUMEHSS
3.1 IIpaBWJIa MEPEX0/A OT UCXOJHOTO YpaBHEHHS K PaBHOCWIBHOMY €MY.
ITpoBepsTh, ABIAETCA JIM YUCIIO KOPHEM YPaBHEHUS
17 [TpumensaTs rpapuueckue MeTOAbl MNPU  PELICHUHM JIMHEHHBIX
. YPaBHEHUHN U UX CUCTEM
13 [TonGuparh npuMepsl Hap YUCEN, ABISAIOIUXCSA PEIICHUEM JTHHEHHOTO
' YpaBHEHHUS C ABYMs [IEPEMEHHBIMU
Ctpoutb B KOOPAMHATHON IUIOCKOCTH IpapuK JMHEHHOTO YPaBHEHUS C
34 NBYMs TEPEMEHHBIMU; IOJIb3YSACh TI'paUKOM, NPUBOIUTH HPUMEPHI
pellleHusl ypaBHEHUs
15 Pemate cuctemsl IByX JUHEHHBIX YPAaBHEHHU C ABYMS IIEPEMEHHBIMU,
. B TOM 4HCIIE TpaprUuecKu
CocTaBATh U pemarh JUHEHHOE yPaBHEHUE WM CHCTEMY JIMHEHHBIX
3.6 YpaBHEHUH T10 yCIIOBUIO 3a/1a4, UHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yM IOJyYCHHBIN pe3yibTaT
4 Koopaunate! u rpadpuku. @yHKIUN
N300paxaTh Ha KOOPJMHATHOM NPSIMON TOYKH, COOTBETCTBYIOIIUE
4.1 3aJJaHHBIM KOOpJAMHATaM, JIy4H, OTPE3KH, HHTEpBajbl, 3alHUCHIBATh

YHUCJIOBBIC ITPOMEKYTKHU Ha anre6pa1/1quK0M SA3BIKE




OtMmeuath B KOOpI[HHaTHOf/II IINIOCKOCTH TOYKH IIO 3aJaHHBIM

4.2
KOOpAMHATaM
43 Crtpouts rpaduku nuHeiHbIX QyHKIHH. CTpouth rpaduk GyHKIUH y
' =[x
OnwuceiBaTh C MOMOIIBIO (DYHKIMKA HM3BECTHBIE 3aBUCHUMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTb, BpEMS, PACCTOSIHME, LEHY, KOJINYECTBO,
CTOMMOCTb, TPOU3BOIUTEILHOCTD, BpeMsi, 00bEM paboThI
4.5 HaxonuTh 3HaueHne (GyHKIIMU 1O 3HAYEHUIO e€ apryMeHTa
[Tonumats rpaduyeckuif Ccroco0 TMpEeACTaBICHUS M aHAIW3a
4.6 UHpOpPMALIMK, H3BJIEKaTh M UHTEPIPETUPOBATh HHPOPMALHUIO U3
rpauKOB peasbHBIX MPOLECCOB U 3aBUCUMOCTEH
8 KUIACC
Kon .
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NpoBEPSIEMOro .
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0 0011er0 00pa3oBaHus
pe3yJbTarTa
| Uucna u BBIYUCIECHUS
Hcnonp30BaTh  HayalbHble  MPEACTABIECHUS O  MHOXKECTBE
. JEHCTBUTENBHBIX YUCEN JJIS CPAaBHEHUS, OKPYIJVICHUS U BBIUYMCIICHHH,
' n300paxarb JCHCTBUTENbHBIE 4YKCIAa TOYKAMU HAa KOOPAMHATHOMN
NpsSIMOU
[TpuMeHsATh TNOHATHE  APUPMETHYECKOTO  KBAJAPaTHOTO  KOPHA,
- HaXOJIUTh KBAJpaTHbIE KOPHHU, HCIIONB3Ysl TPH HEOOXOAMMOCTHU
. KaJIbKYJISTOP, BBIIOJIHATH IPE0OpPa30BaHUs BBIPAXKEHUH, coepKaluX
KBaJpaTHbIE KOPHU, UCIIOJIb3Ysl CBOWCTBA KOPHEH
13 Hcnonb3oBaTh 3amucu  OONBIIMX M MajbIX YHCE C IOMOIIBIO
’ NECATUYHBIX Apo0eit u cTeneHei uncna 10
2 AnreGpanyeckue BbIpaKeHUs
[IpyuMeHsTh TMOHSATHE CTENEHU C LENbIM II0Ka3aTelIeM, BBIIOJIHATh
2.1 npeoOpa3oBaHusl BBIPAXKEHUH, COAEP)KAIIMX CTENEeHH C ILeJbIM
IIOKa3aTesIeM
25 BbINONHATE ~ TOXIECTBEHHbIE  MPEOOpa3OBaHUs  pPALMOHAIBHBIX

BBIpa)KeHI/Iﬁ Ha OCHOBC IIpaBHJI ﬂeﬁCTBHﬁ Hag MHOI'OWICHAMHU H




anredpandecKuMu 1po0sMu

23

PacknanpiBaTh KBagpaTHBINA TPEXUIEH HA MHOKUTEIN

2.4

[TpuMmeHsTh NpeoOpa3OBaHUs BBIPAXKEHUM ISl PEIICHUS PA3IUYHBIX

3aJla4 U3 MaTCMAaTUuKH, CMCXKHBIX IIPEAMETOB, U3 peanLHoﬁ IMPaKTUKH

VYpaBHEHUS U HEPABEHCTBA

3.1

Pemare JsMHEHHBIE, KBaJpaTHBIC YPAaBHCHHWS U PAalMOHAJIbHBIE
YPaBHEHHUS, CBOJAILIMECS K HUM, CUCTEMBI JIByX YPaBHEHHH C JByMs

NEPEMEHHBIMU

3.2

[IpoBoanuTh TpOCTEHIIME WCCIECAOBAHUS YpPAaBHEHHM U  CHUCTEM
ypaBHEHMH, B TOM 4YHCI€ C NpPUMEHEHHEeM TIpapUuecKux
IpeJICTaBlICHUN (yCTaHaBIMBATh, UMEET JIM ypaBHEHUE WM CHCTEMa

ypaBHeHHI’I peuieHus, €CJIin UMECT, TO CKOJIBKO, U Hpoqee)

3.3

[Tepexoaute OT cnoBecHOW  (OpPMYTUPOBKM 3agaun K €€
anreOpanyeckoil MOJAEIM C MOMOIIBIO COCTaBJICHUS yPaBHEHMs WIH
CHUCTEMBbl yYpaBHEHHWH, HWHTEpHOpEeTUpOBaTb B COOTBETCTBHHU C

KOHTEKCTOM 33J1a4¥ MTOJYYECHHBIN pe3yIbTaT

3.4

[IpuMeHATHh CBOMCTBA YHCIIOBBIX HEPABEHCTB JJIsi CPAaBHEHUS, OLICHKH,
peliaTh JUHEHHbIE HEPABEHCTBA C OJJHOM MEPEMEHHON U UX CHUCTEMBI,
JaBaTh  rpaduueckyr0  WDIIOCTPAllMI0O  MHOXKECTBA  PEIICHUN

HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIMHT

4.1

[lonnmate ¥ HUCHONB30BaTh (YHKUIMOHANBHBIE TOHATHS M SI3BIK
(TepMHHBI, CHUMBOJMYECKHE O0003HAU€HUs), OINpeNeNiaTh 3HAYEeHUE
GYHKIIMM 1O 3HAYEHHIO apryMEHTa, ONpEAeNsATh CBOMCTBA (YyHKIUU

1o e€ rpauky

42

Ctpouts rpaduku d7eMEeHTapHBIX (PYHKIIMIA BUJA:
y=k/x

kix
, Y =X3,y =X, y = |X|, OnKUChIBaTh CBOMCTBA YHCIOBON (DYHKIMHU 1O €&

rpadguky




9 KUIIACC

Kon
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOI'0 00111€er0 00pa30BaHUs

1

Yyucia ¥ BLIYMCIIEHUS

1.1

CpaBHI/IBaTb U yHnopssaoduBaTh pPALUOHAJIBHBIC W HUPpPALUOHAIBHBIC

quciia

1.2

BrImonsaTs apI/IQ)MeTI/I‘IeCKI/Ie ﬂeﬁCTBHH C pallMUOHAJIbHBIMU YUCJIAMHU,
CcoucTasd YCTHbIC W IMUCBbMCHHBIC HpI/IéMH, BBITIOJIHATH BBIYUCJIICHUA C

HppauOHAJIbHBIMU YU CJIaMHU

1.3

Haxogute 3HadeHHs CTENEHEH C LEIbIMHU II0Ka3aTeasIMH U KOpHCfI,

BBIYUCIIATH 3HAYCHHUA YHCIIOBBIX BI:Ipa)KeHI/If/’I

1.4

OprrJ’IHTB ﬂeﬁCTBHTCHBHBIC YuClia, BBIIIOJHATh HPUKUAKY pE3yJibTaTa

BBI‘-IPICJ'ICHHIZ, OLCHKY YHUCJIOBBIX BBIpa)KCHI/Iﬁ

VYpaBHEHUS U HEPABEHCTBA

2.1

Pemate nMHEMHBIE W KBAaJApaTHBIE YPaBHEHHWs, ypAaBHEHUS,

CBOJISILLIUECS] K HUM, IPOCTEUIIINE TPOOHO-pallMOHANIbHbIE YPABHEHUS

2.2

Pemate cuctemsbl IByX JMHEHHBIX YPABHEHUH C JBYMs IIEPEMEHHBIMU
Y CHUCTEMBI JIBYX YPaBHEHHUH, B KOTOPBIX OJJHO YPAaBHEHHE HE SABIISIETCS

JIMHEHHBIM

23

Pemate TekCTOBBIE 3aauu anreOpanyecKuM CIOocoOOM C MOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS WIIM CHUCTEMBI JIByX YPaBHEHUH C IBYMs

MNEPEMCHHBIMU

24

[IpoBomnuTh TpOCTEHIIME WCCIECAOBAaHUS YPAaBHEHHM U  CHUCTEM
ypaBHEHWH, B TOM 4YHClIeé C NpPUMEHEHHEeM TIpadUuecKux
npecTaBiIeHu (HanpuMep, yCTaHaBIUBaTh, UMEET JIU YpaBHEHUE WIIH

CHUCTEMa ypaBHEHUH PEILICHHUS, €CITU UMEET, TO CKOJBKO)

2.5

Pemare  nuHEHHBIE  HEpPAaBEHCTBA, KBAJApPATHBIE  HEPABEHCTBA,
M300paxaTh peIIeHre HEPABEHCTB HA YUCIIOBOW MPSMOM, 3alHUCHIBAThH

pPEIICHUC C TIOMOIIIBIO CUMBOJIOB

2.6

Pemiate cucTeMbl JIMHEMHBIX HCPABCHCTB, CHCTCMbI HCPABCHCTB,

BKJIFOUAIOIIUE KBAJIPaTHOE HEPAaBEHCTBO, HM300paXkaTh pELICHUE




CUCTEMbI HCPABCHCTB Ha YHCJIOBOM HpHMOﬁ, 3alMUCbIBaTh PCHICHUC C

IIOMOIIBXO CHMMBOJIOB

2.7

Hcnonbs30BaTh HEpaBEHCTBA NPU PEIICHUM PA3JIMYHBIX 3a1a4

OyHKIMHU

3.1

PacniosHaBath  (yHKIMM ~ W3ydeHHBIX  BUAOB.  [loka3wiBaTh
CXEMAaTUYECKHU PACTIONOKEHHE Ha KOOPAUHATHON TIOCKOCTH TpaduKoB
bynakuit Buga: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUMOCTH OT

3HaYeHUH K03(h(PUIIMEHTOB, OMUCHIBATH CBONCTBA (PYHKIIHM

3.2

[Toka3biBaTh CXEMAaTUYECKH pPACIIONOKEHHE HA  KOOPJMHATHOU
TUTOCKOCTH TpaukoB (QyHKUWH Buaa y = VX, y = |X| U ONHCHIBATH

CBOICTBa (PYHKIMIA

3.3

Crpouth ¥ wu300paxaTh CXeMaTU4eCKH TIpaduKd KBaJpPaTUYHBIX

GyHKIMI, ONUCHIBAaTH CBOICTBA KBaJpaTHMYHBIX (QYHKUMHA MO HX

rpadukam

34

PacniosHaBaTh KBagpaTH4Hyr0 (YHKIHIO 1O (QOopMmyIe, NPHBOIAUTH
NpUMEphl KBAJPAaTUYHBIX (QYHKIUN M3 peasbHON KU3HH, (PU3UKH,

reoMeTpuun

ApudmeTrnueckasi U reoMeTpHUecKas porpeccun

4.1

Pacrnio3HaBaTh apu(pMETHUECKYIO0 U T€OMETPUUECKYIO MPOTPECCHH TIPU

Pa3HBIX cIoco0ax 3aaHus

4.2

BBINONHATE BBIUMCIIEHUS] C HUCMOJb30BaHUEM (GOPMYN A-TO YJICHA
apuPMETUUECKONl U reOMETPUUECKON MPOTPECCHil, CyMMBbl IEPBBIX N

YHJICHOB

43

N300paxaTh 4ieHbl MOCIEI0BATEIILHOCTH TOUKAMH Ha KOOPAMHATHOMN

IJIOCKOCTH

4.4

Pemarsn 3aJa4H, CBA3aHHBIC C YHCJIOBBIMU IIOCIICAOBATCIBHOCTAMU, B
TOM 4YHCJIC 3aJadyu H3 peam)Hoﬁ KHU3HU (C HUCIIOJIB30BaHHUEM

KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHH)




ITPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

7 KITACC
Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUS
1 Yucna v BBIYUCICHUS
Jlpobu OOBIKHOBEHHBIE W JECATHYHBIE, TIEPEX0] OT OJHOHM (OpMBI 3amucu
1.1 npobeit x apyroi. IloHsTHE panMOHANBHOTO 4YHCIA, 3allCh, CpPaBHEHUE,
YHOPSAI0YMBAHUE PALIMOHAIBHBIX YHUCEI
1o Apudmernueckue NIeUCTBHS ¢ PAllMOHATLHBIMU YHClIaMu. PereHue 3a1a4d us3
' peaNbHOM MPAKTUKK HA YacTH, Ha IPOOH
13 CreneHb ¢ HaTypalbHBIM IOKa3aTeleM: OIpeleieHne, MpeodpazoBaHue
' BBIPQXXCHHUI Ha OCHOBE OIpeeNIeHus, 3aUCh OOJIBIINX YHCEe
L4 [IponieHTHI, 3amUCh TPOLIEHTOB B BUAE IpoOU U ApoOM B BHJE MPOICHTOB.
' Tpu OCHOBHBIE 33J]a4K HA MPOLIEHTHI, PEIICHHE 3a7a4 U3 PeabHON MPAKTUKU
s [IpuMeHeHne TNpU3HAKOB  ACIUMOCTH, PA3JI0KEHHE Ha  MHOXHUTEIH
' HATypaJbHBIX YUCET
L6 PeanbHble  3aBUCHMMOCTM, B TOM 4YHCle T@psiMas M oOparHas
' MPONOPIUOHAIBHOCTH
2 Anrebpandeckue BeIpaKEHUS
)1 [IepemenHble, YMCTOBOE 3HAYEHNE BBIPAKEHUS C MEPEMEHHOU. JomycTumbie
' 3HAUYEHUSI IEPEMEHHBIX
25 [IpencraBneHre 3aBUCUMOCTH MEXIy BETUYMHAMU B BuIE (HOPMYIIBL
' Brraucnenust mo popmynam
53 [IpeoOpa3oBanre  OYyKBEHHBIX  BBIPAKCHHHA, TOXICCTBEHHO  PaBHBIC
' BBIPKECHUS
2.4 CBolicTBa CTENEHU C HATYPAJIbHBIM MOKa3aTEIEM
5 OpnHounensl 1 MHOrouseHsl. CreneHb MHOrowieHa. Cio)keHue, BbIUYUTAHUE,
' YMHO>KEHHE MHOTOUJICHOB
26 ®opMyIIbl COKPAILIEHHOTO YMHOXKEHHUS: KBaJpaT CYMMbl M KBaJpaT pa3HOCTHU.
' ®opMyna pa3HOCTH KBaApaToB. Pa3nokeHne MHOrO4I€HOB HA MHOKUATEIN
3 YpaBHeHust




VYpaBHeHHe, KOpEHb YpaBHEHUS, IpaBuUia NpeoOpa3oBaHUSl ypaBHEHUS,

>l PaBHOCHUIIBHOCTb YPAaBHEHUI
12 JIuneiiHOE ypaBHEHME € OJHOW NEPEMEHHOM, YMCIO KOPHEH JIMHEHHOI'O
' YpaBHEHUS, PEUICHUE JTUHEUHBIX YPAaBHECHUI
33 CocraBrneHre ypaBHEHUH IO YCJIOBHUIO 3a/1auyd. PenieHue TEKCTOBBIX 3a4ay C
' MOMOILIBIO YPABHEHHI
3.4 JluneliHoe ypaBHEHHE C IBYMs ITEPEMEHHBIMU U €T0 Tpaduk
CucrteMa IByX JMHEWHBIX ypaBHEHHH C JAByMs IEepeMEeHHbIMU. Perienue
3.5 CHCTEM ypaBHEHUH CHOCOOOM IMOJCTAaHOBKHU. IIpuMephl pemeHus: TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpapuku. OyHkunu
4.1 Koopannara Touku Ha npsMoi
12 Yucnossle TpOMEKYTKH. PaccrosiHue Mexay AByMs TOUKaMU KOOPJAMHATHOMN
' npsMOi
43 [IpssmoyrospHas cuctema koopauHat, ocu Ox u Oy. AGciucca u OpJIMHATa
' TOYKH Ha KOOPAMHATHOM IJIOCKOCTU
44 [Ipumeps! rpadukoB, 3aaaHHbBIX (opMmyiaamu. UYreHne rpadukoB peanbHbIX
' 3aBUCUMOCTEHN
4.5 [Honstue pynkunu. I'paduk pynkuuu. CoiicTBa QpyHKIMIA
4.6 JIuneitnast pynkmus, e€ rpaduk. ['padux GyHKmm y = [X|
47 I'paduueckoe pemieHne JUHEWHBIX YpAaBHEHHA M CHCTEM JIMHEWHBIX
' ypaBHEHUN
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BBIYUCIECHUS
. KBampatuelii kopenp u3 uucna. [loHarue 00 HppalLMOHAIBHOM YHCIIE.
' JlecsiTuuHble TPUOIMKEHUS UPPALIMOHATIBHBIX YHCE
CpoiicTBa apuMeTHUECKUX KBaJIpaTHBIX KOPHEH W MX NpPUMEHEHHE K
1.2 MpeoOpa30BaHUIO YUCIOBBIX BBIPAKEHUI U BHIYHCICHUSM. JeHCTBUTENbHbBIE
yucia
1.3 Crenens ¢ enabIM MoKazareneM U €€ cBoiictBa. CtanaapTHas 3allUCh YnciIa




2 Anrebpanyeckue BbIpaKeHUs
2.1 KBagpatuelii TpéxuiieH, pa3iokKeHHe KBaIpaTHOTO TPEXWICHA HA MHOKUTEIH
2.2 Anrebpanueckas qpoob. OCHOBHOE CBOMCTBO anreOpandeckoi 1poou
23 CrnoxeHue, BBIYMTaHUE, YMHOXKCHHE, JICTICHUE anredpandeckux apooeit
24 ParronanbHble BRIpaXKEHUS U UX MTpeodpa3zoBaHue
3 VYpaBHEHUs U HEPABEHCTBA
31 KBampatHoe ypaBHenue, (opmyna KOpHEH KBaJApaTHOTO YypaBHEHUS.
' Teopema Buera
3.2 Pemienue ypaBHeHMi, CBOOAIIMXCA K JIMHENHBIM U KBAJIPATHBIM
33 [Tpocreiimme ApoOHO-paTMOHANBHBIE YPaBHEHHUS
I'padmyeckas uHTEpHpeTanysi YpaBHEHUIN C ABYMs MEPEMEHHBIMU U CHUCTEM
34 JIMHEWHBIX ypaBHEHUH C JBYMs MepeMeHHbIMU. [IpuMephl pelieHus cucrteM
HEJIMHENHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMU
3.5 Pemmenne TekCTOBBIX 33124 aNreOpandeckum crnocooom
3.6 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA
3.7 HepaBencTBO ¢ 0qHOM TEpEMEHHON
3.8 PaBHOCHUIIBHOCTH HEPABEHCTB
3.9 JIuHeitHbIe HEpaBEHCTBA C OJJTHOM MEPEMEHHOM
3.10 CucTteMbl TMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOI
4 OyHKIMU
41 [Tonsite  ¢ynkmuu. OOIAacTh ONpENECHUs W MHOXKECTBO 3HAYCHUN
' ¢byskiun. CriocoOs! 3aaanus GpyHKIUN
4.2 I'paduk pynkuuu. YreHne cBONCTB GyHKIUU MO €€ rpaduKy
4.3 [Tpumeps! rpadukoB QYHKIHIA, OTpaXKAIOIMIUX peabHble IPOLECCHI
a4 OyHKIMY, OIUCHIBAIOIIME NPSIMYI0O U OOpaTHYIO MpPOMOPLUOHAIBHBIE
. 3aBUCUMOCTH, UX IrpauKu
4.5 OyHkmu y =x? y = x?
4.6 Oyukuuu y = [x, y = |x|
4.7 I'padmyeckoe penieHne ypaBHEHUH U CUCTEM YpaBHEHUI

9 KUIIACC




Kon

HpOBepﬂeMblﬁ JIEMEHT COACPRaAaHUSA

1 Yucna v BBIYUCICHUS
. ParyonaneHble yMcna, MppalMOHATbHbIE 4YHCIA, KOHEYHble M OECKOHEUHbIE
' JECSTUIHBIE IPOOH
MHO0€ecTBO AEUCTBUTEIBHBIX YHUCEN, IEUCTBUTENbHbBIE YHCIA KAK OECKOHEUHbIE
1o JecsTHUHBbIE ApoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBHE MEXKIAY MHOXKECTBOM
' JEHCTBUTENBHBIX YHCEN U KOOPAMHATHOM npsMoil. CpaBHEHHE JEHCTBUTEIbHBIX
yucen
1.3 Apudmerrdeckue TSUCTBUS C ICHCTBUTEIHLHBIMH YHCIAMHU
W3mepenus, npulnmkeHus, olleHKU. PasMepsl 00BEKTOB OKPYKAlOIIEro MHUpa,
14 JUIMTENILHOCTh TPOLIECCOB B OKpyXkaromeMm wmupe. [TpubnmxéHnoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmkenus. Oxpyrinenue yucen. [Ipukuaka u oreHka
pe3yJIbTaTOB BBIYUCIICHUN
2 VYpaBHEHMs U HEpaBEHCTBA
2.1 YpaBHEHHUs C OJHOW IIEPEMEHHON
2.2 JIuneitHoe ypaBHeHue. Penienue ypaBHeHUH, CBOJAIIUXCS K TUHEUHBIM
2.3 KBanpaTHoe ypaBHeHue. Penienue ypaBHEeHUM, CBOASIIIIMXCS K KBaIPATHBIM
"4 bukBagpatHoe ypaBHeHue. Ilpumepsl pelieHuss YpaBHEHUM TpeTbed U
' 4ETBEPTOU CTEIIEHEH Pa3I0KEHUEM Ha MHOKUTEIIN
2.5 Pemenune 1poOGHO-palMOHANIBHBIX YPaBHEHUI
2.6 Cucremsl ypaBHeHUN
2.7 YpaBHeHHe ¢ ABYMsI IEPEMEHHBIMU U €T0 rpaduk
2.8 Peuienue cucrteM IByX JJUHEHMHBIX YPAaBHEHUH C JBYMsI IEPEMEHHBIMU
29 Pemienue cuctem ABYyX ypaBHEHHM, OJTHO U3 KOTOPBIX JIMHEHHOE, a ApYyroe —
' BTOPOM CTEIEHU
2.10 I'paduueckas MHTEpHIpeTALIUs CUCTEMBI YPABHEHUH C IBYMS NIEPEMEHHBIMU
2.11 Penienune TekcTOBBIX 33a7ja4 alreOpanyeckuM crocoOoM
2.12 YucrioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Perienue TMHEHHBIX HEPABEHCTB C OJJHON MTEPEMEHHOM
2.14 Pelienue cuctem JIMHEHHBIX HEPABEHCTB C OAHOM EPEMEHHOM
2.15 KBagpaTHbie HepaBeHCTBA
516 I'padmyeckass uHTEpHpeTalysi HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs

NEPpEMCHHBIMU




DyHKIMU

Ksanmparuunas ¢ynkmus, e€ rpadpuk um cpoiictBa. [lapaGona, KOOpIUHATHI

> BEPILUHBI MTapaboIibl, OCh CAMMETPUHU TapaboIIbI

3.2 I'paduku bynkumii y=kx, y=kx+b u ux cBoricTBa

33 I'paduku bynkomit y=k/x, y = x° 1 X cCBOKCTBa

34 I'paduku hyHKIMIA , ¥ UX CBOWCTBA
4 YucinoBble TOCIEN0BATEIILEHOCTH

41 Ormpenenenne W cocoObl 3aaHUsl YUCIOBBIX MOCIENIOBATEILHOCTEH. 3agaHue
' MOCIIE0BATENBHOCTH PEKYpPPEHTHOM (hopMynoi 1 popMyIoii n-ro YieHa

42 Apudmernueckass mnporpeccus. Dopmynsl n-ro  uineHa apupMETHUYECKON
' MPOTPECCUH, CYMMBI TIEPBBIX 71 YJICHOB

43 I'eomerpuueckass mporpeccusi. PopMmyibl  #n-r0  WIEHa T'€OMETPUYECKON
' MIPOrPECCUU, CYMMBI MIEPBBIX /1 YJICHOB

a4 N3o00pakeHre UIEHOB apu(METHUYECKOM ¥ TEOMETPUYECKON Mporpeccuit
' TOYKAMU HAa KOOPAUHATHOW IUIOCKOCTH. JIMHENHBIN U SKCITOHEHLIMAIBHBINA POCT

4.5 CroxHbIE TPOLIEHTHI




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

Kon
NpoBePsIeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUSA K PEAMETHBIM pe3yJbTaTaM
OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM NMPOIrPaMMbl OCHOBHOIO
o0mero oopazoBanus Ha ocHoBe PI'OC

YMeHne omnepupoBaTh MOHSATUSMHU: MHOXECTBO, IOJAMHOXECTBO,
OmNepaly HaJl MHOXECTBAMH, YMEHHE OIEepUPOBATh MOHATUIMHU:
rpad, cBs3HBIM Tpad, AepeBO, LUKI, NPUMEHATh UX MPU PELICHUU
3aj71a4; YMEHHE HCIOIB30BaTh rpaduyeckoe MmpeacTaBieHHe MHOXKECTB
JUTSL ONTMCaHUS peajbHBIX MPOIECCOB U SBJICHUH, MPU PELICHUH 3a7a4

U3 IPYTUX y4eOHBIX MPEIMETOB

YMeHue onepupoBarh MOHATUSMMU: OIPEACIICHHUE, aKCHOMA, TEOpeMa,
JI0Ka3aTelIbCTBO; YMEHHUE PACIO3HABAaThb WCTUHHBIE W JIOXKHBIE
BBICKA3bIBaHUS, IPUBOJUTH IIPUMEPbl U KOHTPIPUMEPBI, CTPOUTH

BBICKA3bIBAHHA U OTPpULIAHUS BBICKA3bIBaHUHU

YMeHne ornepupoBaTh MOHATHSIMHU: HATypaJbHOE YHUCIIO, MPOCTOE U
COCTaBHOE YHUCJO, JEIUMOCTh HATypaJIbHBIX YHCEN, MPU3HAKU
JETUMOCTH, TIeJIO€ YHUCIIO0, MOAYJb 4hcja, OOBIKHOBEHHAs ApoOb U
JIecATHUYHAs poOb, CTAHIAPTHBIN BUJ YKCIa, PallMOHAIBHOE YHUCIIO,
UpPpPALMOHATIBHOE 4YHUCJIO, apU(METUYECKHI KBaJpaTHBIM KOPEHb;
YMEHHE BBINOJHATH JIEUCTBUS € YWCIaMH, CpaBHUBaTh U
YHOOPSIOYMBATh YWCIA, MPEACTABISATh YHCIA Ha KOOPAUHATHOU
NpsIMOM, OKpYIJIATh YHUCIA;, YMEHUE JeNaTh MNPUKUIKY U OLIEHKY

pe3yJibTaTa BEIYMCICHUN

YMeHue onepupoBaTh MOHATHSMH: CTENEHb C LEJIbIM IOKa3aTelIeM,
apuMeTHUeCKUid KBaJpaTHBIM KOpEHb, MHOTOYJICH, anredpanveckas
IpoOb, TOXXIECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTENEHH
Ooybllle €IWHUIBI, YMEHHE BBIIOIHATH pacuy€rbl Mo Qopmymam,
npeoOpa3oBaHus LEbIX, JAPOOHO-pAllMOHAIBHBIX BBIPAXKEHUN U
BBIPXXEHUI C KOPHSIMH, Pa3JI0KEHHE MHOTOUJICHA HAa MHOXUTENHU, B
TOM 4YHCJIE C HCIOJb30BaHWEM (OpMyYJ Ppa3HOCTH KBaJApaToOB U

KBaJipaTa CyMMBbI U Pa3HOCTH

VYmenue OIICPHUPOBATH IMTOHATUAMMU: YHUCJIIOBOC PABCHCTBO, YPABHCHHUEC C




OJIHOWM IIEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE pEIlaTh JUHEIHbIE U KBaJpaTHbIE yPaBHEHUS,
JIpOOHO-pallMOHATIFHBIE YPABHEHHS C OJHOW TMEPEMEHHOW, CHCTEMBI
JBYX JINHEHHBIX YPaBHEHWM, JINHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHANIbHBIE HEPAaBEHCTBA C  OJHOUN
NIEPEMEHHOM, B TOM UYHCJIE IIPYU PELIEHUH 3a/1ad U3 APYTUX NPEAMETOB
U TPAKTUYECKUX 3a7a4; YMEHUE MWCIOJIb30BaTh KOOPAVHATHYIO
OpSAMYyI0 UM KOOPJAMHATHYIO IUIOCKOCTh JUIS M300pakKeHUs pelIeHUH

YpPaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMU: QYHKIUS, rpa@uK (yHKIUH, HYJIN
byHKIHH, MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, POMEKYTKH
BO3pacTaHus, YyObIBaHUS, HaAWOOJbIIee W HAMMCHbBIEE 3HAYCHUS
byHKINY; YMEHHUE OTIEPUPOBAThH TIOHSATUSIMH: npsiMast
MPOTMOPIIMOHAILHOCTD, JTUHEWHAS (PYHKIHS, KBaJpaTHUHAs (DYHKIUS,
oOpaTHasi TPOMOPIUOHAIBHOCTh, TMapabojia, TUNepOoIa; yMEHHE
CTpouTh Tpaduku PyHKIHNA, UCTIONH30BaTh TPadUKH IS OTIPEACTICHUS
CBOWCTB MPOIIECCOB M 3aBUCUMOCTEH, /Ul PEIICHHs 3a1a4 M3 APYTUX
V4eOHBIX TIPEIMETOB W pEAbHOW JKWU3HHM;, YMEHHE BBIPAXKAThH

(bOpMYJ'IaMI/I 3aBUCUMOCTU MCIKAY BCIMUNHAMU

Ymenue OTIepupOBaThH MOHSITUSIMHU: MOCIIEI0BATEIHHOCTb,
apudmeTnueckass W TEOMETpUYECKass  MPOTPEeCcCHUd;  YMEHUE
MCIIOJIb30BaTh CBOWCTBA IOCJEI0BATEIBHOCTEH, (OPMYINIBI CyMMBI U
o0miero wieHa MpU PEIICHUU 3a/lad, B TOM YHUCIIe 3a/ad U3 JIPYyTux

y4eOHBIX MPEIMETOB U PEATbHOM KU3ZHU

YMeHne pemarh 3a7aud pa3HbIX TUIMOB (B TOM YHCJIE HA MPOICHTHI,
IO M 4YacTH, JBWXKEHHE, paboTy, IIeHy TOBapOB M CTOMMOCTH
MOKYTIOK U yCIIyT, HAJIOTH, 33J1a4d U3 00JIaCTH yIPABJICHHS JIMYHBIMHU U
ceMeiiHpIMU  ()MHAHCAMH); YMEHHUE  COCTAaBJSTh  BBIPAKEHUS,
ypaBHEHHWs, HEPAaBEHCTBA M CHUCTEMBl TI0 YCJOBHUIO 3a/1auH,
MCCIIEIOBATh MOJMyUYEHHOE PEIIEHUE W OIEHUBATh MPaBAONOJI00HOCTh

MOJIYYCHHBIX PE3YyJIbTAaTOB

YMeHue onepupoBath NOHATUAMU: (UTYpa, TOUKA, OTPE3OK, MpsMas,
Jyd, JIOMaHasi, yrojl, MHOIOyroJbHHK, TPEYTOJIbHHUK, PABHOOEIPEHHBIH
U PaBHOCTOPOHHUN TPEYroJIbHUKH, NPSIMOYTOJIbHBIN TPEYroJbHUK,

MCAMaHa, 6I/ICC6KTpI/Ica U BbBICOTA TPCYI'OJIbHUKA, IIeTpréX}/'l"OJ'II:HI/IK.,




napajuieyiorpaMM, pom0O, TOpSIMOYTOJIbHUK, KBaJpaT, Tpamerus;
OKpPYXHOCTb, KpYT, KacarejbHasl; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU
¢durypamu; yMeHue pelaTh 3ajaud, B TOM YUCJIE U3 MOBCEIHEBHON
JKU3HU, Ha HAXO0XKJIECHUE IeOMETPUYECKMX BEIMYMH C IPUMEHEHUEM

M3YYEHHBIX CBOMCTB QUryp U (HaKkToB

10

YMeHne omnepupoBaTh TMOHSATHAMHU: PABEHCTBO (GUTYpP, PABEHCTBO
TPEYroJbHUKOB; MapauIeIbHOCTh U INEPHEHAUKYISAPHOCTh INPSMBIX,
yroin MEXAYy MpsAMBIMU, MEPHEHIUKYJSp, HAKIOHHAs, MIPOEKLHs,
nogobue ¢puryp, noJo0HbIE TPEYTrOJIbHUKH, CAMMETPUS OTHOCUTEIBHO
TOYKM M NPSAMOW; YMEHHE DPAaCIO3HAaBaTbh PAaBEHCTBO, CUMMETPHUIO U
nogobue ¢Guryp, napamieNbHOCTh U MEPHEHIUKYISIPHOCTh MPSAMBIX B

OKpYXaroIleM MUpe

11

YMeHue onepupoBaTh IOHSATHSIMM: JJUHA, PACCTOSHUE, Yol
(BeMIMYMHA yTJla, CUHYC U KOCHUHYC yrja TpeyrojbHHKa), IJIOLIA/b;
YMEHHE OLIEHUBATh pa3Mephl MPEIMETOB U O0OBEKTOB B OKpPY’KaIOILIEM
MHUpE; YyMEHHE MpPUMEHATh GOpMyINbl MEepUMETpa U IUIOIIATU
MHOT'OYTOJIFHUKOB, JJIHHBI OKPYKHOCTH M IUIOMIAAN Kpyra, o0Obema
MPSIMOYTOJIBHOTO MapaJUIeNIeNIUIela; YMEHHE NPUMEHITh NPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJVIOB TPEYTOJbHUKA,
teopemy Iludaropa, TpuroHomeTpuueckre COOTHOUICHHS  AJIs

BBIYMCIICHHUS JJIMH, PACCTOSIHUM, IO

12

YMmenue u300pakaTh IUIOCKME (QUIYpl W UX KOMOMHAIUH,
MPOCTPAHCTBEHHbIE (UTYPBl OT pPYKH, C MOMOLIBI0 YEPTEKHBIX
MHCTPYMEHTOB W DJIEKTPOHHBIX CPEACTB 10 TEKCTOBOMY MWJIU

CHUMBOJIBHOMY OITMCAHUTIO

13

YMeHue  onepupoBaTh  HOHATHSAMHU:  IPSAMOYTOJIbHAsE  CHUCTEMA
KOOpJMHAT, KOOpAWUHATBI TOYKH, BEKTOp, CyMMa BEKTOpOB,
IIPOU3BEICHUE BEKTOPA HA YHUCIIO, CKATSPHOE IPOU3BEICHUE BEKTOPOB;
YMEHHUE HCIOJIb30BaTh BEKTOPBl U KOOPAUHATHI U INPEINCTaBICHUS
JaHHBIX W pEIIeHUs 3aJad, B TOM YHUCIE U3 JPYruX Y4eOHBIX

NpeaAMETOB U peanLHoﬁ KHN3HU

14

YMeHue onepupoBaTh IMOHATUSMH: CTOJIOMKOBBIE M  KPYrOBBIE
IUarpaMMBbl,  TaONWIBI, CcpeiHee  apu(MeTHdecKkoe, MeauaHa,
HauOoJplllee M HAaUMEHblIee 3HA4YEeHHUs, pa3Max 4YHUCIOBOrO Habopa;

YMEHHE  W3BIEKaTh, HMHTEPIPETUPOBATH W  NpeoOpa3oBHIBATH




uHbOpMalMIo, MPEACTaBIECHHYI0 B TaOauIax M Ha Juarpammax,
OTPKAIOLYI0 CBOMCTBA M XapaKTEPUCTUKU PEAIBHBIX IIPOLIECCOB U
ABJICHUM; yMEHUE paCllO3HAaBaThb HW3MEHYMBBIE BEIWYUHBI B

OKpYXarolleM MUpe

15

YMeHne omnepupoBaTh MOHATHSAMH: CIy4YalHBIA OMNBIT (CITy4aiHbIN
AKCIEPUMEHT), DJJIEMEHTapHOE COObITHE (JIEMEHTApHBI HCXO0.)
CIIy4ailHOrO OmbITa, CIy4ailHOE€ COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B OIBITax C
PaBHOBO3MOKHBIMU JJIEMEHTAPHBIMH COOBITHSMH; YMEHHE pellaTh
3aJ]a4d METOJIOM OPTraHM30BAaHHOTO Iepedopa W C HCIOJIb30BaHHEM
MpaBuja YMHOXEHHUS; YMEHHE OLICHUBATH BEPOSITHOCTH PEAIbHBIX
COOBITUM W SIBJIEHMH, NMOHUMATh POJIb MPAKTHUYECKU JTOCTOBEPHBIX U
MaJOBEPOATHBIX COOBITHI B OKpYXAalolleM MHpPEe U B KHU3HU;
3HaKOMCTBO C IIOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJBIINX YHCET U €0 POJIBIO B MACCOBLIX SBJICHHAX

16

YMeHue BbIOUPATh MOIXOJSANIANA W3YYCHHBIM METOJ IS PEIICHHS
3a/layd, NPUBOJUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE M KWU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMAaTHUKH B
UCKYCCTBE, OIMCHIBATh OTJEIbHBIC BBIJAIOIIMECS  PE3YJbTAThI,
MOJIyYEHHBIE B XOJI€ Pa3BUTHS MaTEMaTHKH KaK HayKH, NMPUBOIUTH
MpUMEPHl MATEMATUYECKUX OTKPBITUH M UX aBTOPOB B OTEYECTBEHHOM

Y BCEMUPHOH UCTOPUU




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

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

Yucia ¥ BEIYUCIIEHUS

1.1

Harypanbnsle u nensie yncina. [Ipu3Haku AeIMMOCTH HEIbIX YUCET

OOBIKHOBEHHEBIE n JACCATHYHBIC ,Z[pO6I/I, IPOLCHTHI, OCCKOHCYHBIC

2 MIEPHOANYECKHE IPOoOH

3 Panyonanenbple  yuciaa. ApudMeTHdecKkue ONepalud C  paludOHAIbHBIMU
' quciIaMu

L4 JelictBuTenpHble uuciaa. ApudMeTHUECKHE ONepaluud ¢ JAeHCTBUTEIbHBIMU
' qucIaMu

s [TpubnnKkEHHBIE BBIYMCIEHUS, TpPaBWIA OKPYIJICHMs, MPUKHJIKA U OLIEHKa
' pe3yJbTara BBIYMCICHUN

2 AnreGpanyeckue BbIpaKeHUS

2.1 BykBeHHbIE BbIpaXKeHUsI (BBIPAYKEHUS C IEPEMEHHBIMU )

55 Crenenp ¢ nensiM mnokasareiaeM. CTENEHb C pallMOHAIBHBIM IIOKAa3aTENIEM.
' CBolicTBa CTENEHU

2.3 MHorouieHsl

2.4 Anrebpanueckast 1po0b

5 s Apudmernueckuit KOpEHb HaTypaJIbHON CTEIICHHU. [enictBus c
' apu(pMeTUYECKUMU KOPHIMU HaTypalbHOM CTETIEHU

3 YpaBHEHMs U HEpaBEHCTBA

. Ilensie m 1apoOHO-panMOHaNbHBIE YypaBHEHUs. CHUCTEMBI M COBOKYIHOCTHU
. YpaBHEHUU

39 [lenbie u npoOHO-panioHaNbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPaBEHCTB

33 Pemenne TekcToBBIX 3a7a4

4 YucnoBble OCIEN0BATENBHOCTH

4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUs TOCTIEA0BATEIHHOCTEM

4.2 Apudpmernueckass u TreomeTpuyeckas nporpeccur. Popmyna  CIOXKHBIX




IIPOLICHTOB

5 DyHKIHUU
OyHknusg, crnocoObl 3amaHus  ¢yHKnuua. I'paduk  ¢yHknuu. OO6macTh
OTIpeNieNIeHUs] U MHOXKeCTBO 3HaueHuil ¢pynkimu. Hynu gynkiun. [IpomexyTku
5.1. 3HAKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBI H
MUHUMYMbl QyHKuuu. HaunOonbliee W HauMeHblllee 3HauY€HHE (QYHKIMH Ha
MIPOMEXKYTKE
6 KoopanHatel Ha IpsIMON U MIJIOCKOCTH
6.1 Koopaunarnas npsmas
6.2 JlekapToBbI KOOPAMHATHI HAa TIIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue GUrypsl 1 UX CBOICTBa
7.2 TpeyroabHuK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3MepeHne reoMeTpuueCKUX BEJIMYUH
7.6 Bexkrops! Ha TI0CKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnucarenpHas CTATUCTUKA
8.2 BepositHOCTh
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'pacsr




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

METOANYECKHUE MATEPHUAJIbBI VIS YUYUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET






