MHUHHCTEPCTBO IIPOCBERIEHHA POCCHICKOI OEIEPAIH
Muaaucrepcrso obpazoBanus HoBocubupcwoii ofnacta
Mynnpnnnansuoe fioaxKeTnoe ofmeolpasoBarenbEoe YIpeKIcHEe TOPOAa
Hosocubupera «Cpennns o6meobpasosarenbuas mrona Ne 196»

MBOY COIII Ne 196

PACCMOTPEHO COUJTIACOBAHO YTBEPKJAEHO
Ha 3acenannu MO 3an. mupexropa o YBP - Jlupexrop MBOY COL
YUHTENCH SCTeCTBCHHO- A Nel96
MATEMATHYECKOrO 4 T
Oﬁp a;g?Bamm «29» asrycmg 2023 r. H A TarenmsacKas
(W ezey Tipsmas Ne 242

7 JLA Mlupsesa ot «29» aBrycra 2023 T,

Hpotoxon Nel
ot «28» agrycra 2023 r.

PABOYAS NTPOTPAMMA
{(ID 2629174)

yuefHoro Kypea «Aarebpa»

It OOyYaIoIHXCca 7-9 Knaccos

Hosocubapex 2023



HOACHUTEJIBHAS 3AIINCKA

AnreOpa sIBAsSIeTCS OJTHUM U3 OMOPHBIX KYPCOB OCHOBHOI'O 00I1Iero 00pa3oBaHus:
OHa oOecreynBaeT U3y4YeHUE IPYTrUX IUCIMIUIMH, KaK €CTEeCTBEHHO-HAYyYHOTO, TaK U
T'YMaHUTApPHOTO LIMKJIOB, €€ OCBOCHUE HEOOXOIUMO JIJIsi POI0JDKEHHST 00pa30BaHusl U
B TNOBCEAHEBHOH >xu3HU. Pa3Buthe y o0O0ydaromuxcsi Hay4YHBIX NpPEICTaBICHUH O
MPOUCXOXKJECHUA M CYHIHOCTH aireOpandeckux aOCTpakiuid, CrocoOe OTpaKeHHs
MaTeMaTU4YeCKOM HayKoW SIBIIGHMH W MPOLIECCOB B MPUPOAEC U OOIIECTBE, POIU
MaTEeMaTHYE€CKOTO MOJICIMPOBAHUS B HAYYHOM MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET
dbopMUPOBaHUIO HAYYHOTO MUPOBO33PEHUSI M KAUECTB MBIIIJICHUS, HEOOXOAUMBIX JJIsI
aJlanTaliu B COBpeMeHHOM 1 poBoM obmiecTBe. M3yueHnue anreOpsl obecrieunBaeT
pa3BuUTHE YMEHHUs HaOJ0[aTh, CPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTHU, TpeOyeT
KPUTUYHOCTHA MBIIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEHUCTBUSI U BBIBOJBI, (HOpMynHpoBaTh yTBepKaeHus. OCBOCHHE Kypca anreOpsl
obOecrieurBaeT pa3BUTUEC JIOTUYECKOTO MBINUICHUS OOYYAIOUIUXCS: OHH HUCIOIb3YIOT
NEyKTUBHBIC W WHAYKTUBHBIC PACCYyXJEHHUS, OO0OOIICHHE U KOHKPETHU3AIHIO,
a0ctparupoBanne W aHajorutro. OOydeHuwe anreOpe MpejarnoyiaraeT 3HAYUTEIbHBIN
00BEM CaMOCTOSITEILHON NIESITEIbHOCTH O0YYalolUXCs, MO3TOMY CaMOCTOSITEIbHOE
pelIeHue 3a7a4 ABISeTCs peaanu3alnuei 1esaTeIbHOCTHOTO MPUHIUIA 00 yYeHHUS.

B cTtpykrype nporpammbl yueGHOro Kypca «Anredpa» Juisi OCHOBHOTO OOIIEro
o0pa3oBaHHs OCHOBHOE€ MECTO 3aHUMAIOT COJAEPKATEIbHO-METOANYECKUE JIMHUU:
«Yucrna W BBIUHUCIEHUS», «AJreOpandyeckue BbIpaXKEHUA», «YpaBHEHUS U
HEepaBeHCTBa», «DyHkuum». Kaxnas u3 3TUX COAEpKATEIbHO-METOAUYECKUX JIMHUAMN
pa3BHBACTCS HA MPOTSHKEHUU TPEX JIET U3YUYEHUSI Kypca, B3aUMOJCHCTBYS C IPYTUMHU
ero nuHUsSMU. B Xxome wu3yueHus ydeOHOro Kypca OOy4aroOmUMCS TMPUXOIUTCA
JIOTUYECKU PACCYKJaTh, UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBs3M ¢
ATUM B TPOrpaMMmy y4eOHOTO Kypca «AmreOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEICTAaBIEHHBIE BO BCEX OCHOBHBIX pa3jeliax MaTeMaTH4eCKOro
oOpa3oBaHHsS W  CIHOCOOCTBYIOIIHME  OBJAJCHUIO  OOYYaIOIIMMHUCS  OCHOB
VHUBEPCAIBHOTO MaTeMaTH4ecKoro si3bika. CoaepikaTtenbHONM U CTPYKTYpPHOM
OCOOCHHOCTBhIO y4eOHOTO Kypca «Anredpa» SBISETCA €ro WHTETPUPOBAHHBIN
XapakTep.

Conepxanne nuHUM «Yucna W BBIYHCICHUS» CIY)KAT OCHOBOW  JIJis
JTANbHEHUIIIET0 W3Y4YCHUS MAaTeMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS TIOJIB30BATHCS AITOPUTMAMH, a
TakKe MPUOOPETECHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOIWMBIX JIJISi MOBCEIHEBHOMN
KU3HU. Pa3BuTHE TOHSATHA O YKCIE HAa YPOBHE OCHOBHOrO 0O0IIEro 0oOpa3oBaHUs
CBS3aHO C pAIMOHATBFHBIMH ¥ HPPAIMOHATBLHBIMU YUCIaMHU, (OPMHPOBAHUEM



MIPEACTABICHUNA O JIEWCTBUTEIBHOM YHCIE. 3aBEPIICHHE OCBOCHHMS YWCIOBOM JIMHUU
OTHECEHO K CpeJHEMY 00111eMy 00pa30BaHHUIO.

CopepxaHue AByX anreOpandyeckux JUHUN — «AnreOpandeckue BBIPAKEHUS» U
«YpaBHEHHSI M HEPABEHCTBa» CHOCOOCTBYET (OPMHUPOBAHUIO Yy OO0yYalOIIUXCS
MaTeMaTU4YecKoro amnmaparta, HEOOXOAMMOro i pelleHus 3aJad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3aj1ady. Ha ypoBHE OCHOBHOIO
oOmero oOpa3oBaHusl Y4YeOHBIH MaTepuall TPYIIUPYETCS BOKPYT pPallMOHAIBHBIX
BbIpaKeHUU. AjreOpa AEMOHCTpUPYET 3HAUYCHHE MaTeMaTHKU Kak s3blKa s
NOCTPOCHHSI MAaTEMAaTUYECKUX MOJIeNIel, OIMCaHUs MPOLIECCOB U SIBJICHUIN PEealbHOTO
mupa. B 3amaum oOyuenus anreOpe BXOAST Takke JayibHeWllee pa3BUTHE
AITOPUTMUYECKOTO MBIIIICHUS,, HEOOXOIUMOIr0o, B YaCTHOCTH, JUIsl OCBOCHMS Kypca
UHPOpPMATUKK, U  OBJIAJEHME  HABBIKAMH  JEAYKTHUBHBIX  PaCCYXIACHHIA.
[IpeoGpa3zoBanne CUMBOIBHBIX (OPM CIOCOOCTBYET PAa3BUTHIO BOOOpaKeHUS,
CIIOCOOHOCTEN K MaTeMaTH4YeCKOMY TBOPUYECTBY.

Copnepxxanne GyHKIIMOHAIBHO-TpaUUECKON JMHUM HAllEIEHO Ha TOJy4YeHUe
oOy4JaromMuMHCS 3HaHUM O QYHKIMAX KaK BayKHEHIEH MaTeMaTHYECKON MOJeNu s
ONMMCAHMSI U MCCIENOBAaHUS PA3HOOOPA3HBIX MPOIECCOB U SIBICHUH B MPUPOJE H
oOmrectBe. M3ydeHne marepuasa CrioCOOCTBYET Pa3BUTHIO y OOYYArOMIMXCS YMEHUS
UCIIOJIb30BaTh  PA3JIMYHbIE BBIPA3UTENBHBIE CPEJCTBA S3bIKA MAaTEMaTUKH —
CJIIOBECHBIE, CHMBOJIMYECKHE, Tpaduueckue, BHOCUT BKIaL B (HOpMHpPOBaHUE
Npe/ICTaBICHUI O POJIM MaTEMAaTUKHU B Pa3BUTUHU [IUBUIIN3AINHI U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kjaccax wu3y4aeTcsi Yy4eOHBIM Kypce
«Anrebpa», KOTOPBIA BKIIOYAET CIENYIOIIME OCHOBHBIE pa3leiibl COACpP>KaHUSA:
«Yucna w  BBIUHCICHUS», «AJNreOpandyeckue BbIpaXKEHUA», «YpaBHEHUS U
HEpaBEHCTBa», «DYHKITUNY.

Ha m3ydenue yueOHOTO Kypca «Anredpa» orBoautcs 306 dacos: B 7 Kiacce —
102 yaca (3 yaca B Hezaento), B 8 kinacce — 102 yaca (3 vaca B Henento), B 9 kiacce —
102 yaca (3 yaca B HeZIeIIO).

PaGouas  mporpamMma  OpHUEHTHpOBAaHA  Ha  IIEJIEBBIE  TMPUOPUTETHI,
chopmynupoBaHHble B (henepanbHON pabodeill mporpaMMe BOCIUTaHUS M B pabodeit
nporpamme Bociutanuss MbOY COIII Nel196

COJAEP KXAHME OBYYEHMUS

7 KIIACC

Yucsaa v BbIYUCICHUS

JIpoOu OOBIKHOBEHHBIE W JIECSITHUYHBIC, TEPEX0oJ OT OAHON (OpMbI 3amucu
npobert k apyrou. IloHsATHE palMOHAIBPHOTO 4YHCIA, 3alKCh, CpPaBHEHUE,



YOOPSIIOUMBAHUE  pallMOHAJbHBIX  uMced.  ApudpMeTruueckue  JIEUCTBUS €
palMOHANIBHBIMKA 4YMCIaMH. PellieHue 3agad U3 pealbHOM NPAaKTUKUM HA 4YacTH, HA
JpoOHu.

CreneHb C HaTypaJibHbIM TIOKa3aTeJleM: OIpeJesieHre, Mpeodpa3oBaHue
BBIpQXKEHUN HA OCHOBE OMNPEENICHMs, 3alMUCh OOJbIIMX uuces. [IpoleHTsl, 3ammuch
MPOIICHTOB B BHUE JIpoOu U JApoOu B BUJE MPOILEHTOB. Tpu OCHOBHBIE 3a7a4y Ha
MPOLICHTHI, PEIICHUE 3a7]a4 U3 PealbHON MPAKTUKH.

[IprMeHeHne NPU3HAKOB JIEIMMOCTH, PA3JIOKEHUE HA MHOXKHUTEIN HATYpaJIbHBIX
YHUCEN.

PeanbHble  3aBUCMMOCTH, B TOM  4YHClIe T@psMmas U oOpaTHas
MPONOPIIMOHATIEHOCTH.

AJiredpanyeckue BbIpasKeHHU s

IlepemeHHbIe, YMCIOBOE 3HAYEHUE BBIPAXKEHUA C TepeMeHHOW. JlomycTumblie
3Ha4YEHUsI MepeMeHHbIX. [IpencraBieHne 3aBUCHMOCTH MEXIY BEIMYMHAMHU B BUJIEC
dbopmynel. Beruucnenus no dopmynam. [IpeobpasoBanrue OyKBEHHBIX BBIPAKECHUM,
TOXKJICCTBEHHO  paBHBIC  BBIPAKEHHS, TpaBUjia MPeoOpa3oBaHUs CyMM H
IPOU3BEICHHM, MPaBUiIa PACKPBITHS CKOOOK U MPUBEJACHUS MOJOOHBIX CIaracMbiX.

CBoiicTBa CTENIEHU C HATYypaJIbHBIM ITOKA3aTEIIEM.

OnHowieHsl U MHorouieHbl. CreneHb MHorowieHa. ClioeHue, BBIYMTAHUE,
YMHOKEHUE MHOTOWIEHOB. POPMYJIbl COKPAIIEHHOTO YMHOKEHHS: KBAaApaT CyYMMBbI U
KBaApar paszHocTu. Popmysia pa3HOCTH KBagpaToB. Pa3nokeHHe MHOTIOYJIEHOB Ha
MHOHUTEIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUEe, KOpPEeHb ypaBHEHHMs, TIpaBWia MpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCHUJIBHOCTh YPaBHEHUM.

JluHeliHOE YypaBHEHHE C OJHOM TIEPEMEHHOM, YHUCIO KOPHEW JIMHEHHOTO
YpaBHEHHUSI, pELICHUE JUHEWHbIX ypaBHeHUH. COCTaBIE€HUE YpPAaBHEHUU IO YCIOBUIO
3a7a4u. Pelienue TeKCTOBBIX 3a4a4 C IIOMOLIBI0 YPABHEHUM.

JluneitHOe ypaBHEHHE C JBYMS TEpeMEHHBIMH U ero rpaduk. Cucrema ABYX
JIMHEMHBIX YpPaBHEHHUM C JBYMsS INEPEMEHHBbIMU. PelleHue cucrem ypaBHEHHU
Croco0oM MOACTaHOBKHU. [IpuMepsl pemieHnsi TEKCTOBBIX 3a/1ad C MOMOIIBIO CHCTEM
YPaBHEHHM.

DOyHKUUN

Koopaunata Toukn Ha npsmoi. UucnoBble MpOMEXYTKU. PaccTosiHne Mexmy
JBYMsI TOUKaMHU KOOPAWHATHOMN MIPSMOM.

[IpsimoyronbHas cuctema koopauHatT, ocu OX m Oy. Abcmmcca um opauHaTa
TOYKHA HA KOOPJAWHATHOW TUIOCKOCTH. [Ipumepsl rpadukoB, 3aaHHBIX (QOpMyTIaMu.
Urenue rpadukoB peanbHbiXx 3aBucuMocteid. [lonstue pynkuuu. I'paduk pyHkimm.



CroiictBa ¢yHkumid. Jluneitnas ¢ynknus, e€ rpaduk. ['paduk dynkmum y = |X|.
I'padprueckoe perieHrie TUHEHHBIX YPAaBHEHUH U CUCTEM JIMHEWHBIX YPABHEHUH.
8 KUIIACC

Yucjia ¥ BIYUCTCHUSA

KBaaparueiii kopeHb wu3 uyucna. IloHstue 00 uUppalMOHATBLHOM YHCIIE.
JlecaTuuHble TPUOIMKEHUS UpPpallMOHAIBHBIX 4Yuced. CBoHcTBa apupMETHUUECKUX
KBaQIPaTHBIX KOPHEW U UX MPUMEHEHHE K MPeoOpPa30BaHUIO YUCIOBBIX BBIPAKEHUUN U
BBIUHUCJIEHUSIM. J|elICTBUTENIBHBIE YHCIIA.

Crenens ¢ 1enabpIM NoKaszaTesneM u €€ ceorictBa. CTaHIapTHas 3allMCh YUCTA.

AJireOpanyecKue BbIpasKeHHU s

KBanparthblil TpEXUieH, pa3a0oKeHUE KBAAPATHOIO TPEXUJICHA HA MHOKUTEH.

AnrebGpanueckasi apoOb. (OCHOBHOE CBOMCTBO anreOpandeckoil  JpoOu.
CnoxxeHue, BbIYMTAHHE, YMHOXXEHHME, JIEJICHUE  aireOpanyeckux  JApoOei.
PanrionanbHbIe BRIpQXKEHHS U UX TIPeoOpa3OBaHUE.

YpaBHEHUS ¥ HEPABEHCTBA

KBaapatHoe ypaBHeHue, popmyna KopHel KBaJIpaTHOro ypaBHEHHs. Teopema
Buera. Permienue ypaBHEHUH, CBOISIIUXCS K JIMHEMHBIM U KBaApaTHbIM. [IpocTenime
IpOOHO-paIlMOHANIBHBIE YPABHEHHS.

I'paduueckass uHTEepmnperanuss ypaBHEHHH € JBYMs TNEPEMEHHBIMU M CHUCTEM
JUHEWHBIX YpaBHEHHl C [JBYMs IepeMEeHHbIMU. [IpuMepbl pemeHuss cuctem
HEJIMHEWUHBIX YPABHEHHUH C IBYMSI IIEPEMEHHBIMH.

Perrenre TeKCTOBBIX 3aj1a4 aareOpandeckKuM CIiocoooM.

HuciioBple HEpABEHCTBA W UX CBOMCTBA. HepaBEHCTBO C OJMHOM MEPEMEHHOM.
PaBHOCUMIIBHOCTH HEpaBEeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTteMbl TUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DOyHKUUMA

[Tonstue dynkiuu. O6macTh ONpeneneHus U MHOXKECTBO 3HAUYCHUU (DYHKIIHH.
CnocoOsbI 3amanus QyHKIINMA.

I'padpux ¢dynxkuun. Yrenwe cBoiictB ¢yHKimu 1o e€ rpaduky. I[Ipumepst
rpadukoB GYHKIIHNA, OTPAXKAIOMUX pPeaTbHbIC MPOIECCHI.

OYHKIMY, OMHUCHIBAIOIIAE TPSIMYI0 W  OOpaTHYH MPOMOPIMOHATLHBIC
3aBHCHMOCTH, X rpadukd. yskmun Y = X2, Y = X3, ¥ = VX, y=|x|. ['padudeckoe
pElIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KUIIACC

Yucia 1 BLIYUCIEHUS



PauvonanbHble uncia, WppalMOHANIBHBIE 4YHCIA, KOHEYHblE U OECKOHEUYHbIE
JeCATUYHbIE TPOOU. MHOXKECTBO NEHCTBUTEIBHBIX YHCEII, JEHCTBUTEIbHBIEC YMCIIA KaK
OECKOHEYHbIE JeCSITHYHblEe JpoOu. B3aMMHO OJHO3HAYHOE COOTBETCTBUE MEKIY
MHOKECTBOM JIE€HCTBUTEIBHBIX YUCEII U KOOPAUHATHOM MPSAMOM.

CpaBHEeHUE  JI€WCTBUTENbHBIX  4HcCeN, apu(pMETUYECKUe  JICUCTBHUS  C
NENCTBUTEIIBHBIMU YU CIIAMM.

Pa3mepbl 0OOBEKTOB OKpY’KaIOIIEro MHpA, JJIUTEIBHOCTh IMPOLIECCOB B
OKpPY’KarolIeM MHpE.

[TpubnuxEénHoe 3HAYEHHE BEJIMYMHBI, TOYHOCTHh NpuOmmKkeHus. OKpyriieHue
yucen. [Ipuknaka u olieHKa pe3yJbTaToB BEIYUCICHHI.

YpaBHeHUsS M HEPABEHCTBA

JIuneliHoe ypaBHeHHUe. Perienue ypaBHEHNM, CBOASIIMXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. PelnieHune ypaBHEHUM, CBOIAIIUXCA K KBaJAPATHBIM.
buksanpatHoe ypaBHeHue. [lpumepsl pelieHUss ypaBHEHUW TpPETbEd U YETBEPTOU
CTEINEHEW pa3IOKEHUEM HAa MHOKHUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX ypaBHEHHH. PeleHne TeKCTOBBIX 3ajad
anredpandyeckuM METOJIOM.

VYpaBHeHue C JByMsi NEepeMeHHbIMM U ero rpaduk. Pemienuwe cucreM ABYX
JIMHEMHBIX YPABHEHUU C JABYMs IEPEMEHHBIMU. PelieHue cucteM IByX ypaBHEHH,
OJIHO W3 KOTOpPBIX JWHEHHOEe, a Jpyroe — BTopoil cteneHu. [ 'paduueckas
UHTEpIIpEeTalysl CUCTEMbl YPAaBHEHUH C IBYMS [IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpaniyeckiuM CriocoOOM.

YuciioBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemenne nHMHEWHBIX HEPABEHCTB C OJHOW IEpeMEHHOW. PemieHune cucrem
JIMHEWHBIX HEPABEHCTB C OJHOW mnepeMeHHou. KBagpaTHele HEpaBEHCTBA.
I'paduueckass wuHTEpmpeTanusi HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMs
IIEPEMEHHBIMU.

DOyHKUUA

KBagpatnunas ¢ynkuus, e€ rpaduk u cBoictBa. [lapabona, KoopauHATHI
BEPILUHBI 1apadoJIbl, OCh CUMMETPHUH 1apadoJIbl.

Ipaduxu byskmmii: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x| , 1 ux
CBOMCTBA.

YuciioBbIE OCAEA0BATEIBHOCTH H MPOrPeCcCUH

[loHsAiTHE YHUCIOBOM MOCIIENIOBATENBHOCTH. 3aJaHHE MOCIEI0BATEIbHOCTH
peKyppeHTHO# dopMynon u Gopmymoi N-To YieHa.

Apudmernueckass U reoMmerpuueckas mnporpeccud. Popmynasl N-TO wiIeHa
apupMeTHUECKON U TEOMETPUUECKON TPOrPeCCUii, CyMMbI MIEPBBIX N UJICHOB.



N300pakeHne WIEHOB apU(PMETUYECKOM M TIEeOMETPUUYECKOM Mporpeccui
TOYKAMU Ha KOOPAMHATHOM IUIOCKOCTHU. JIMHEMHBIN M HKCIOHEHIMAJIBHBIM POCT.
Ci10KHBIE IPOLICHTBHI.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIET'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3ybTaTbl OCBOCHHS MPOrpaMMbl y4eOHOro Kypca «Anredpay
XapaKTEPU3YIOTCH:

1) naTpuoTHYecKoe BOCIUTAHHUE:

IPOSIBJIEHUEM MHTEpECca K MPOUUIOMY M HACTOSILIEMY POCCHICKOW MaTEMAaTHKH,
LHEHHOCTHBIM OTHOLIEHHEM K JTOCTUKEHUSM POCCHUMCKUX MAaTEMAaTHUKOB U POCCUNCKOMN
MaTEMaTUYECKOM IIKOJbI, K UCIOJb30BAaHUIO ITHX JOCTWKEHUW B JAPYTUX HayKax U
NPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO OO0S3aHHOCTEN TpaKJaHWHA U pealu3allid €ro
npaB, MPECTAaBICHUEM O MaTEeMaTHUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYp, SIBICHHM, NpOUEAyp Tpa’kJaHCKOro ooOIiecTBa (Hampumep, BBIOOPHI,
ONpOCHI), TOTOBHOCTBIO K OOCYXKICHHIO OJTHYECKHX MpPOOJEM, CBS3aHHBIX C
NPaKTUYECKUM NPUMEHEHUEM JOCTHKEHUN HAyKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-
ATUYECKHUX MPUHIIMIIOB B AEATEIbHOCTU YUEHOTO;

3) Tpy10BO€E BOCTIUTAHME:

YCTAaHOBKOM Ha AakKTHMBHOE Yy4YacTHE B PEUICHUHM MPAKTUYECKHX 3ajad
MaTE€MAaTHUYECKON  HAMpaBJI€HHOCTH, OCO3HAHMEM BaXHOCTU MAaTEMaTHYECKOIO
oOpa3oBaHUs Ha TMPOTSHKEHUU BCEH JKM3HU IS YCHEITHOW TpodeccroHaIbHON
JESITEIbHOCTH M Pa3BUTHEM HEOOXOJUWMBIX YMEHUH, OCO3HAaHHBIM BBIOOpOM U
MOCTPOEHUEM HHIUBUAYAIbHONW TPACKTOPUU OOpa30BaHUS W >KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CIOCOOHOCTBIO K  OMOILMOHAJBbHOMY W 3CTETHYECKOMY  BOCHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a7a4, PEIICHHUH, pPACCYXKACHHUM, YMEHUIO BHJIETh
MaTeMaTU4ECKHUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpUEHTauuel B  JIEATEIbHOCTM HA COBPEMEHHYIO CHCTEMY Hay4HBIX
MIPEICTAaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YEJIOBEKa, MPHUPOABI U
oOlmecTBa, IOHMMAaHUEM MATEMATHUYECKOW HayKh Kak c@epbl 4YelIOBEYECKOU



NEeSATENbHOCTH, ATANOB €€ pa3BUTHUS W 3HAYMMOCTHU [JIsl PA3BUTUS LIMBWIM3ALINH,
OBJIAJICHUEM SI3bIKOM MATEMAaTHKM M MaTEMaTUYECKOM KYJbTYpOWd Kak CpelICTBOM
MO3HAHUS MHpPA, OBJIAJECHUEM MPOCTEHIIMMH HaBBIKAMU HCCIEAOBATEIbCKON
NeSTENbHOCTH;

6) ¢usnuyeckoe BoOcnUTaHHE, (OPMHUPOBAHME KYJbTYPBI 310pPOBbS M
IMOLMOHAJIBHOIO 0JIAT OOy YU

TFOTOBHOCTBIO TPUMEHATh MaTeMaTHYEeCKUE 3HAHUS B MHTEpPECax CBOETO
3I0pOBbsS,  BEJEHUS  370pOBOro  obOpa3a  XKU3HU  (340pOBOE  NHUTAHHUE,
cOaJIaHCUPOBAHHBINA PEXKUM 3aHATUM U OT/AbIXA, peryiisipHas (pu3ndecKas akKTUBHOCTbD),
c(hOpMHPOBAHHOCTHIO HaBbIKa pedieKcHH, TPU3HAHUEM CBOETO IMpaBa Ha OLIMOKY U
TaKOTI'0 e MpaBa JIPyroro 4ea0BeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpUEHTalMel Ha MPUMEHEHHE MAaTEeMaTUYECKUX 3HAHUU I pelIeHHs 3a7ad B
00JIaCTH COXPAaHHOCTHU OKpYXKAIOILIEH Cpelibl, MIAaHUPOBAHMS MOCTYIKOB U OLIEHKH HX
BO3MOXXHBIX TMOCJEACTBUM I OKPYXKAIOIIEH Cpelbl, OCO3HAHHEM TJI0OAIBHOTO
XapakTepa HKOJIOTHYECKUX MPOOJIeM U MyTeH UX PEIICHHUS;

8) apmanTanus K M3MEHSIIOIIMMCH YCJOBHSAM CONMAJIBHOW M TNPHPOIXHOM
cpeabl:

TOTOBHOCTBIO K JIEHCTBUSM B YCIIOBUSX HEONPEAEIEHHOCTH, IOBBIIIEHUIO
YPOBHSI CBOE€HI KOMIIETEHTHOCTH 4epe3 MPAKTHUYECKYIO NEATEIbHOCTb, B TOM UHUCIIE
YMEHHE YUUThCS Y IPYTUX JIOJeH, NpuoOpeTaTh B COBMECTHOM J1€ATEIbHOCTH HOBBIE
3HaHUs, HABBIKK U KOMIETEHIIMU U3 ONbITA APYTUX;

HEOOXOAMMOCThIO B  (OPMUPOBAHMU HOBBIX 3HAHUH, B TOM YHUCIE
(GopMynupoBaTh HJEH, MOHATUSA, TUIIOTE3bl 00 OOBEKTAaX U SBJICHUSIX, B TOM YHCIIE
paHee  HEU3BECTHBIX, OCO3HaBaTh  JAEPUIUTHI  COOCTBEHHBIX  3HaHUM U
KOMIIETEHTHOCTEH, INIAaHUPOBATh CBOE Pa3BUTHUE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYallMI0 KakKk BBI30OB, TPEOYIOIUNA KOHTPMEpP, KOPPEKTUPOBATh NPUHUMAEMbIE
pelieHuss W JAecTBUA, (OPMYJIHPOBATH M OLEHUBATh PUCKU U TOCIEICTBUS,
(bopMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJornyeckue JelcTBUS:
e BBISABISITh M XapaKTEPU30BATH CYIIECTBEHHBIE MPU3HAKKM MAaTEMaTHYECKUX
00BEKTOB, TMOHITHM, OTHOIICHUM MEXIy TMOHATUAMHU, (OPMYIUPOBATH
ONpEICIICHUS TMOHSITHH, YCTaHABJIMBATh CYLIECTBEHHBIN MpU3HAK



KJaccu(UKanuy, OCHOBAHMS [Uisi OOOOIIEHHS W CpPaBHEHUS, KPUTEPUU
IIPOBOIMMOTIO aHAIIN3a;

BOCHPUHHMMATh,  (OPMYJIHPOBaTb U  NPEOOpPa3OBBIBATH  CYXKACHUS:
yTBEpJIUTEIbHbIE W OTpULIATEIbHBIC, €IMHUYHBIE, YaCTHbIE U 0O0IIHe,
YCIIOBHBIE;

BBISIBJISITh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MPOTHUBOPEUUS
B (pakTax, MaHHBIX, HAOMIOJEHUAX U YTBEPXKACHMSX, MpeasiaraTh KpUTEPUU
JUTSI BBISIBJICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JienaTh BBIBOABI C MCHOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
UHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

pa30upaTh J0Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPKIACHUN (IpsIMble M OT
IPOTUBHOIO), MPOBOJUTH CAMOCTOSITEILHO HECJIOXKHbBIE JI0Ka3aTEeNbCTBA
MaTeMaTU4YEeCKUX (PaKTOB, BHICTPANBATH apTyYMEHTAIMIO, IPUBOAUTH TPUMEPHI
U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOMpATh CHOcO0 pemnieHus: y4eOHOW 3ajayu  (CpaBHUBATH HECKOJBKO
BapMAHTOB pEIIEHHUs, BBHIOMpATh Hauboliee MOAXOASIMIMK C  y4€ToM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciie1oBarejLCKHue TeCTBHUSA .

UCTIOJIh30BaTh BOIPOCHI KaK HCCIIEOBATENLCKANH HWHCTPYMEHT MO3HAHMUS,
GopMynupOBaTh BONPOCHL, (PHUKCUPYIONIME TPOTHBOpEUYHE, MpodiieMy,
CaMOCTOSITETTFHO yCTaHABJIMBATh KICKOMOE U JIaHHOE, POPMHUPOBATH TUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMMO3HIINIO, MHECHHE;

NPOBOJIUTH IO CAMOCTOSITENIBHO COCTABICHHOMY IUIAaHY  HECIIOXKHBIH
OKCIIEPUMEHT, HEOOJBIIIOE HCCIICIOBAHUE IO yCTAHOBIICHHUIO OCOOCHHOCTEH
MaTEeMaTHYECKOTO 00BEKTA, 3aBUCHMOCTEH 0OBEKTOB MEKTY COOOM;
CaMOCTOSITEILHO (opMyIMpOBaTh OOOOIIEHUS M BBIBOJBLI IO pe3yJbTaTam
NPOBEIEHHOTO HAONIOACHUS, WCCIENIOBaHUsA, OICHUBATH JOCTOBEPHOCTH
MOJTYY€HHBIX PE3YIbTAaTOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TMpoOIecca, a TakKe BBIIBUTATh
MIPEIMOJIOKEHUS O €TO Pa3BUTHU B HOBBIX yCIIOBHUSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTH HMH(POpPMAIUU, JAHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3aa49H;

BBIOMpATh, AaHAIM3UPOBATH, CHUCTEMAaTU3UPOBATh ¥ HWHTEPIPETHPOBATH
WHGOPMAIINIO PA3THYHBIX BUAOB U (POPM TIPEICTaBICHNUS;

BbIOMpaTh (QopMy TpEACTaBICHHS HWHPOPMAUA ¥  HWUTFOCTPUPOBATH
permraemMbie  3aJadyd  CXeMaMH, JWarpaMMamMu, WHOW Trpadukod U UX
KOMOWHAIIMSIMU,



OLICHMBAaTh HAAEKHOCTh HH(MOpPMAUU 1O KPUTEPUSIM, MPEATI0KEHHBIM
YUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC YUeOHbIC JeiiCTBUSA:

BOCIIPUHUMATh U ()OPMYIUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSMHU U
IESIMU OOIIICHHMSI, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHUS B
YCTHBIX W THCHbMEHHBIX TEKCTaX, JaBaTh IOSCHEHHUS IO XOAY peIICHUS
3aJ1auyu, KOMMEHTHUPOBATh IMOTYUYEHHBIN pE3ysIbTaT;

B XOJI¢ OOCYXJICHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaEMOUW TEMBI,
npoOJIeMBI, pemaeMoi 3a/Jaud, BBICKA3bIBaTh HJICH, HAIICIICHHBIC Ha ITOMCK
pEIICHHMS, COMTOCTABIISITH CBOU CYKJICHHS C CY)KICHHUSIMH JIPYTUX YYaCTHUKOB
auanora, OOHApY)KHMBAaTh pA3JIMUME M CXOJCTBO TMO3WIMH, B KOPPEKTHOU
dbopme hopmMyIUpoBaTh pa3HOTIIACHS, CBOM BO3PAYKEHUSI;

NPEJICTABIIATh PE3YJIBTAThl PEIICHUS 3a/Jaud, KCIIEPUMEHTA, WCCIICIOBAHUS,
IIPOEKTa, CaMOCTOSATEIBHO BHIOMpATh (OpMAT BBICTYIUICHHUS ¢ y4ETOM 3ajJiay
IIPE3CHTAIMU U OCOOCHHOCTEH ayIUTOPHH;

NOHMMAaTh W HWCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHOW W WHIUBUIYaJIbHON
paboThI MPY PEIICHUH YYCOHBIX MAaTEMAaTHUCCKHX 33/1a4;

NPUHUMATH 1I€JIb COBMECTHOM JNESTEeNbHOCTH, IUIAHMPOBATh OPTaHU3AIINIO
COBMECTHOW pabOoThl, paclpeieniarTb BUIbl paldOT, JAOroBapuUBaThCH,
oOCyXXJlaTh Tpoliecc W pe3yiabTaT padoThl, 0000IIAaTh MHEHHUS HECKOIBKUX
JIFOIeH;

y4acTBOBATh B TPYNIOBHIX (popMax paboThl (00CYyKIeHUs, 0OMEH MHEHUSMH,
MO3TOBBIE IITYpPMBbl M JPYTHE), BBINOJIHATH CBOIO 4YacTh pabOThl U
KOOPJMHUPOBATH CBOW JICUCTBUS C JAPYTUMH YICHAMH KOMaHbl, OIICHUBATh
KayecTBO CBOEro BKJIaga B  OOmMUHA  MOPOAYKT MO  KPUTEPHSM,
c(hOpMyYIMPOBAHHBIM YYaCTHUKAMU B3aMOICUCTBHSI.

PerynsiTuBHbIe YHUBepcalbHbIEe YUueOHbIe JAeiicTBUs
Camoopranuszanus:

CaMOCTOSITEJIbHO COCTaBJATh IJIaH, aJrOPUTM pEeUIeHUs 3aJayd (WId €ro
9acTh), BBIOMpATh CHOCOO pEIICHHS ¢ YYETOM HMMEIOIIUXCS PECYypCcoOB M
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTUpPOBaTh M  KOPPEKTHUPOBATh
BapUAHTHI PEIICHUH ¢ YIETOM HOBOYW HH(POPMAIIUH.

CaMOKOHTpOHL, AMOIMOHAJIbHBbIN NHTEJIEKT:

BJAJIETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS Mpolecca U pe3ysbTraTra
pelieHrs MaTeMaTUYeCKOU 3aa4H;

NpEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPH PEIICHUU 3aJ]1ayH,
BHOCUTb KOPPEKTUBBI B JEATEILHOCTb HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
HalJICHHBIX OIHOOK, BBISIBICHHBIX TPYIHOCTEH;



e OILICHMBAaTh COOTBETCTBHUE pE3yJbTaTa AEATEIBHOCTH INOCTABICHHOW LENU U
YCIOBUSIM, OOBACHATh NPUUYMHBI JOCTUKEHUS WM HEIOCTH)KCHHS LIeJH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

K xoHmy oOydenuss B 7 KkJjacce OOYyYalOMMICS TMOJIYyYUT CICAYIOIIHE
MIPEIMETHBIE PE3yJIbTATHI:

Yuciia ¥ BBIYUCTCHUSA

BeImoyiHATh, codYeTas YCTHBIE W THMCHBMCHHBIE MPUEMBI, apUPMETHUCCKUE
JEHCTBUS C PAlIMOHAILHBIMY YHCIaMHU.

HaxomuTe 3HA4YCHWS YWCJIOBBIX BBIPAXKCHHH, MPUMEHATH Pa3HOOOpa3HBIC
CIOCOOBI M TIPUEMBI BBIYMCIICHUS 3HAYCHHWH JPOOHBIX BBIPAKCHHMA, COJACPIKAIINX
OOBIKHOBEHHBIC M JICCITHYHBIC JIPOOH.

[lepexoauTh OT OJHON (OPMBI 3alMCH YHUCENT K Jpyrou (mpeoOpa3oBHIBATH
JECATUYHYIO JIPOObh B OOBIKHOBCHHYIO, OOBIKHOBCHHYIO B JICCATUYHYIO, B YaCTHOCTH B
OCCKOHEUHYIO JICCITUIHYIO IPOOB).

CpaBHUBATH U YIOPSIOYUBATH PAIIMOHATILHBIE YHCTIA.

OKpyrasaTh yucia.

BhBINOJIHATE MPUKUIKY M OLEHKY pe3yibTaTa BBIYMCICHHM, OLICHKY 3HAUYC€HUN
YHUCJIOBBIX BBIpAXKEHUH. BBIMOMHATH NEWCTBUS CO CTENEHSAMH C HaTypaJlbHBIMU
MOKa3aTeISIMU.

[IpuMeHsAT, MpU3HAKU AEIUMOCTH, PA3JIOKEHUE HA MHOXKHUTEIU HATypalbHBIX
YHCElL.

Pemate mpakTUKO-OPUEHTHPOBAHHBIE 3a/layd, CBS3aHHBIE C OTHOIICHUEM
BEJIMYMUH, MPOMOPIHUOHATBEHOCTRIO BEJIWYMH, TMPOIEHTAMH, HHTEPIPETHPOBATH
pE3yNbTaThl pEeHIeHusl 3aJad ¢ y4€TOM OrpPAHMYEHHUMN, CBS3aHHBIX CO CBOWCTBAMU
paccMaTpUBaEMbIX 0OBEKTOB.

AJredOpandeckue BbIpasKeHHsI

Hcnonb3oBaTh anredpandeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B
Mpoliecce OCBOCHUS yueOHOTro MaTepuarna.

Haxonute 3HaueHus OyKBEHHBIX BBIPOKCHHUN TPU 3aJaHHBIX 3HAYCHHSIX
MEPEMEHHBIX.

BeimonHATh TIpeoOpa3oBaHus IEJIOTO BHIPAKECHHS B MHOTOWIEH MPUBEICHUEM
MOTOOHBIX CJIATa€MbIX, PACKPBITHEM CKOOOK.

BBIMONHATS yMHOXKEHHE OJHOWIEHAa Ha MHOTOWIEH W MHOTodYleHa Ha
MHOTOWICH, TPUMEHSTH (DOPMYJIIBI KBaJpaTa CYMMBI M KBaJpaTa pa3HOCTH.



OcCymecTBIsATh pa3joKEHWEe MHOTOWICHOB HA MHOXHTEIU C TOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIETr0 MHOXHUTENS, TPYNITUPOBKHA CIAraeMbIX, MPUMCHCHHUS
bopMyI COKpPAIIEHHOTO YMHOXEHUS.

[TpuMeHsATs Mpeodpa3oBaHUsl MHOTOWICHOB IS PEIICHUS PA3IMYHBIX 3a7a4 U3
MaTeMaTUKH, CMEKHBIX MTPEAMETOB, U3 PEaTbHOU MPAKTHKH.

Hcnonp30oBaTh CBOWCTBAa CTEMEHEW ¢ HATYpPaIbHBIMH IIOKA3aTEISAMHU IS
npeoOpa3oBaHus BhIPAKECHUIM.

YpaBHeHUsS M HEPABEHCTBA

Pemate nwHEiHBIC ypaBHEHUS C OJHOW TIEPEMCHHOW, INPUMEHSS TpaBHiIa
nepexo/ia OT UCXOIHOTO YPaBHEHUS K PaBHOCWIBHOMY emy. IIpoBepsTh, SBIsSETCS JIn
YHCJIO KOPHEM YPaBHEHUS.

[TpuMeHATs TpaduyecKue METOIbI MPH PEIICHUN JMHEHHBIX YpPaBHEHUU M X
CHUCTEM.

[TonOupaTh TIpUMEpPHl TAp YHUCEN, SBJSIONIUXCS PEIICHUEM JIMHCWHOTO
YPaBHECHHMS C IByMs [IEPEMCHHBIMHU.

CTpouTh B KOOPJMHATHOM TUIOCKOCTH TpadHK JIMHCWHOTO yYPaBHEHHS C JIBYMS
NIEPEMEHHBIMH, MOJIB3YSICh Tpa)UKOM, TPUBOAUTE IPUMEPHI PEIICHUS YPaBHCHUS.

Pemath cuctemMbl ABYX JMHEWHBIX ypaBHEHHUH C JABYMsI NEPEMEHHBIMU, B TOM
quciie rpaguuecku.

CocTaBisTh U pemaTth JMHEHHOE YpaBHEHUE WU CUCTEMY JIMHEHHBIX YpaBHEHUHN
IO YCJOBHIO 3a/lauyd, WHTEPIPETUPOBATH B COOTBETCTBHU C KOHTEKCTOM 3aJay
MOJTYYEeHHBIN pe3yJIbTar.

DOyHKUUHA

N3o0paxaTh HA KOOPAWMHATHON MPSIMOW TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpJMHATaM, Jy4d, OTPE3KH, MHTEPBAJbI, 3alMCHIBATH UYMCIOBBIE MPOMEXKYTKH Ha
anreOpanyecKoM sI3bIKE.

OtmedaTh B KOOPAWHATHOM TUIOCKOCTH TOYKH IO 3aJIaHHBIM KOOpPJWHATaM,
CTpouTh Tpaduku TUHEHHBIX QyHKIUNA. CTpouTh rpaduk QyHKINHN Y = [X|.

OnuceiBaTh € TMOMOMIBIO  (PYHKIIUHA  HM3BECTHBIE 3aBUCUMOCTH  MEXIY
BETMYMHAMU: CKOPOCTh, BpeMSs, pACCTOSHUE, II€HA, KOJIUYECTBO, CTOUMOCTH,
MPOU3BOIUTEIHLHOCTD, BPeMsi, 00BEM pabOTHI.

HaxonuTs 3HaueHne pyHKIMY MO 3HAYEHUIO €€ apTryMEeHTA.

[TorumaTe Tpadudeckuii crnoco® MpeacTaBlIeHUs W aHauW3a HWHPOPMAIINH,
M3BJICKaTh U MHTEPIPETUPOBATH WH(POpMAIKIO U3 rpaduKOB peaJbHBIX MPOIECCOB H
3aBUCHMOCTEM.

K konmy oOydyenus B 8 kiacce o0Oydyaromuiicss TMOJYYUT CIEAYIOIINE
MPEIMETHBIE PE3yJIbTATHI:

Yuciaa v BBIYUCIEHUS



Hcnons3oBaTh HauadbHbIE MPEACTABICHUS O MHOKECTBE JIEUCTBUTEIBHBIX YHUCEIT
JUISL CPABHEHMS, OKPYTJICHUS M BBIYUCICHUM, M300paxkaTh JIEUCTBUTEIbHBIE YHUCIA
TOYKaMHU Ha KOOPIMHATHOU IPSIMOMU.

[IpuMensTh TOHATHE apU(DMETHYECKOrO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJ[paTHbI€ KOPHU, HCIIONB3YSd IMPU HEOOXOAUMOCTH KaJbKyJATOP, BBIMOJHATH
npeoOpa3oBaHus BIPAXKEHUMN, COJIEPIKAITUX KBAJpaTHbIE KOPHU, UCTIOJIb3Ysl CBOMCTBA
KOpHEM.

Hcnonp3oBaTh 3amucy OONBIIMX W MAaJIBIX YHUCENI C TOMOIIBIO JACCATUYHBIX
npoOeii u creneHedt yucna 10.

AJire0pandecKue BbIPaKeHH s

[IpuMeHsAT, TOHSATHE CTENEHM C  LEJIbIM  TOKa3aTeJeM,  BBHITIOIHATH
npeoOpa3oBaHus BBIPAKESHUM, COJIEPKAIINX CTETICHU C IEJBIM TTOKa3aTeJIeM.

BrITIOTHATE TOXIECTBEHHBIE TPeoOpa3oBaHUs PAIMOHAJIBHBIX BBIpAKCHUN Ha
OCHOBE TIPaBUJI JCHCTBUI HAJl MHOTOWICHAMU U alNTeOpandecKUMH APOOSIMH.

PacknaapiBaTh KBaApaTHBIN TPEXUICH HA MHOXKHUTEH.

[IpumensTs mpeoOpa3oBaHusl BBIpAXXCHUW ISl pElICHUs Pa3IMYHBIX 3a/1ad U3
MaTEeMAaTHKH, CMEXKHBIX TIPEJIMETOB, U3 PeaTbHON MPAKTHKHU.

YpaBHeHUs 1 HEPABEHCTBA

Pemate nuHelHbIE, KBaJpaTHbIE YPAaBHEHUS W palMOHAJIbHBIE YpaBHEHMS,
CBOZSIIMECS K HUM, CUCTEMBI IByX YPAaBHEHUU C IBYMsI IEPEMEHHBIMU.

[IpoBOAUTE MpOCTENIINE UCCIIENOBAHUS YPABHEHUN U CUCTEM YPABHEHUM, B TOM
quclie ¢ NpUMEHEHHeM rpaduyecKux MNpecTaBIeHUu (yCcTaHABIMBAaTh, UMEET JIU
ypaBHEHUE WM CUCTEMA YPaBHEHUW PELICHUS, €CIIU UMEET, TO CKOJIBKO, U IIPOUEE).

[lepexomuth OT cloBecHOW (GOPMYIHMPOBKH 3ajadud K e€ anreOpandecKou
MOJENH C TOMOIIBIO COCTaBJICHHUS YpPaBHEHHS WM CHUCTEMBl YpPaBHEHHIA,
UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYECHHBIN pe3yJIbTar.

[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB /JII CPABHEHUS, OLECHKH, PEIIaTh
JUHEHWHBIC HEPAaBEHCTBA C OJHOM NMEPEMEHHOM M MX CHUCTEMBI, J1aBaTh Irpad)MueCcKyro
WJUTIOCTPALMIO MHOYKECTBA PEUICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUA

[lorumaTe W HMCHONAB30BaTh (YHKIHMOHATIBHBIC TOHATHS W SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUYEHUs), OMPENEIsATh 3HaueHWe (YHKIMU TIO0 3HAYCHHUIO
aprymMeHTa, ONpeaeNaTh CBOMCTBA (PyHKINH 10 € rpaduKy.

Ctpoutsb rpaduku dJIeMeHTapHBIX QYHKITUN BHJIA:

y = k/X, y = X2,y = X3,y = |X|, Y = VX, OIHCBIBATh CBOMCTBA YHCIOBOI (yHKIHHA
o e€ rpaduKy.

K konimy oOydenus B 9 kiacce o0OydYaromUCS TOJYYUT CICAYIOIINAE
MpEAMETHBIE PE3YJIbTATHI:



Yucsa ¥ BLIYUCIEHUS

CpaBHHBATH U YNOPSAOUYNBATH PALIMOHAIIBHBIE U UPPALMOHAIIBHBIE YUCIIA.

BoinonusaTe apudmMeTHuecKue NEUCTBUSA C pallMOHAIBHBIMU YHCIAMU, COueTas
YCTHBIE W THUCHMEHHBIC MPUEMBI, BBINOJHITh BBIYMCICHUS C HUPPALNHOHAIBHBIMU
YHUCIIAMU.

Haxonute 3HaueHUs CTENEHEN C LEJIBIMU NOKA3aTENAMUA U KOPHEW, BBIYUCIATH
3HAYEHUS YUCIOBBIX BBIPAKECHUI.

OKpyrasath JCHUCTBUTEIbHBIC YHWCIA, BBINOJHITh MPUKUIKY pe3ysibTaTa
BBIYMCIICHUH, OIIEHKY YMCJIOBBIX BBIPAKCHUMH.

YpaBHeHUsSI M HEPABEHCTBA

Pemate nvHElHbIE U KBaJpaTHbIC YPABHEHUS, YPABHEHHUS, CBOIAIIMECS K HUM,
mpocTeuime 1poOHO-pallMOHANIBHBIC YPAaBHEHHUS.

Pemate cuctembl JBYX JIMHEHWHBIX YpPAaBHEHUM C JABYMS II€PEMEHHBIMU H
CHUCTEMBI IBYX YPAaBHEHHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISICTCS JIMHEHWHBIM.

Pemate  TekcTOBBIE 3amaun  alreOpaMdecKMM  CIocoOOM € TTOMOIIBIO
COCTABJICHUSI YPABHEHUS UJIA CUCTEMBI JIBYX YPABHEHUM C IByMs IIEPEMEHHBIMH.

[IpoBoauTH MpPOCTEUIIINE UCCIIEAOBAHUS YPABHEHUN U CUCTEM YPABHEHHH, B TOM
qucjie C MNpUMEHEHHEeM TrpadHuuecKux NpeaAcTaBlIeHU (yCTaHaBJIMBATh, WMEET JIU
ypaBHEHUE WA CUCTEMA YPABHEHUHN PELICHUS, €CJIM UMEET, TO CKOJIBKO, U MPoYee).

Pemate nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, H300pakaTh
pellIEHHE HEPABEHCTB HAa YHCIOBOW NPSAMOM, 3aNUCHIBATH PEIICHUE C MOMOIIBIO
CUMBOJIOB.

Pemars crucTeMbl JIMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABECHCTB, BKJIIOYAIOIIUE
KBaIpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHUE CHCTEMbl HEPABEHCTB HAa YHCIOBOM
MPSAMOM, 3aIMCBIBATh PEIICHUE C TOMOIIBI) CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUH PA3JIMYHBIX 3a/a4.

DOyHKUUMA

Pacno3naBath (QyHKIMM H3yYCHHBIX BHUIOB. IloKas3pIBaTh CXEMaTHYCCKH

pacIoIoKeHHE Ha KOOPAMHATHOH TUTOCKOCTH rpadukoB QyHKmid Buaa: Y = KX, y = kX
+by=kix,y=ax2 + bx+c,y=x3, y=1X, ¥ = |X|, B 3aBHCHMOCTH OT 3HAUCHHiI
K02 (PHUIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIUM.

Ctpoutrh um wn300paxkaTh CXEMAaTHUYECKH TpaduKu KBAIPATUYHBIX (YHKIIHA,
OTMHMCHIBATh CBOWCTBA KBAJPATHUHBIX (PYHKIMH 10 UX Tpadukam.

PacrioznaBaTh KBajpaTHuHyl0 (DYHKIUIO 1O (QopMyse, MPUBOAUTH MPUMEPHI
KBQIPaTUYHBIX (YHKIHUHA U3 peaTbHON KU3HU, QU3HKH, TEOMETPHH.

YucaoBble MOCI€10BATEIbHOCTH U MPOrPecCHHA



Pacnio3HaBaTh apu(METHUECKYI0 U T€OMETPUUYECKYIO MPOTPECCUU IPH Pa3HBIX
croco0ax 3a1aHusl.

BbINOJNIHATE ~ BBIUMCIEHUST € HCNOJNb30BaHHEM  (QopMyn N-ro  4jieHa
apu(pMETHIECKON U FTE€OMETPUUYECKON IPOrPECCH, CYMMBI MEPBBIX N YIEHOB.

N300paxkaTh 4i€HBbl IMOCJIENOBATEIBHOCTH TOYKAaMM Ha KOOPAMHATHOU
IJIOCKOCTH.

PemaTe 3aaun, cBsi3aHHBIE C YMCIIOBBIMU IIOCIEA0BATEIBHOCTAMM, B TOM YHUCIIE
3alayd U3 pealbHOM JKM3HU (C HCIOJIB30BAHUEM KaJbKYJSATOpa, LHQPPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
1 Yucna u BeUUCIeHUs. ParnoHanbpHbIe o5 1 bubmmoreka [{OK
qyucna https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 27 1
AJIrCOPAHICCKHE BIpaXCHHA https://m.edso0.ru/7f415b90
bu6moreka [IOK
2 1
3 ¥PaBHCHILA 1 HEPABEHCTBA 0 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 24 1
OOPAHMHATEI H rpaguicH. OyHiLHH https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
> Tosropenne i obobwmenne 0 1 https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
bubmmoreka [IOK
1 q .K 1
ncia v BeranciaeHus. KBaapaTtHele KOpHU 5 https://m.edsoo.ru/7f417af8
9 Uucna u Berauciienns. CTeneHb ¢ eTbIM 7 bubmmoreka [IOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpandecKkue BbIpaKEHHUSL. 5 1 bubnuoreka [IOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpandecKkue BbIpaKEeHHUSL. 15 1 bubnuoreka [IOK
Anrebpaunveckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 0% .H 12 1
paBHeHUs U HepaBeHCTBA. HepaBeHcTBa httos://m.edsoo.ru/7fA17af8
bubnuoreka [JOK
8 O . 5
YHIUHH. OCHOBHBIC IOHATHA https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 O 4 9
yHKUH. THCIOBBIC GyHKIHH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 I1 606 6 1
OBTOPCHHE 1 GLODIEHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoasubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Yucna v BerunciieHus. JleicTBUTEIbHBIE ; bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS M1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [JOK
OJIHOW ITEPEMEHHON https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 b .H 18 1
paBHeHUs U HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 O 16 1
S https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 YwucnoBsie MOCIIEI0BATEILHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



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

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
No KoJumnuecTBo yacos DJIeKTpOHHbIe HH(poBbIE
/i Tema ypoka Beero Konutposabueie | IlpakTuyeckue = 00pasoBaTe/ibHbIE
padoTsI padoThbI pecypchl
1 [TonsiTre panuonansHoro yucia I1.1 1
2 CpaBHeHue, ynopsijounBaHue 1
palMOHAIBHBIX YKCEIT II. |
3 CpaBHeHue, ynopsijounBaHue 1
palMOHAIBHBIX YKCelI II. |
4 [Ipu3Haku nenMMOCTH, pa3ioKeHHsl Ha 1
MHO>KHMTEJIM HaTypaJIbHbBIX yKcen 1.1
5 Apudmernueckue AeMCTBUS C 1
palMoOHaIbHBIMU YUCIIAMU 1.2
6 ApubmMernueckue TeUCTBUS C 1
palMOHaIbHBIMU YUCIIAMHU 11.2
7 Pemienne ocHOBHBIX 3a/1a4 Ha JpooH, 1
MPOLEHTHI U3 PeATbHOUN MPAKTUKH 1.2
8 Pemienne ocHOBHBIX 3a/1a4 HA JpooH, 1
MPOLEHTHI U3 PeATbHON MPAKTUKH 1.2
9 Pemenne ocHOBHBIX 3a/1a4 HA JpooH, 1
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKHU 1.2
10 Pemienne oCHOBHBIX 3a/1a4 HA JpooH, 1
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKHU 1.2
11 BbykBenHble BeIpaXeHUs 1.3 1 bubmorexa HOK
https://m.edsoo.ru/7f41feec
12 Ilepemennsle. JlomycTrMble 3HAUEHUS 1
MIEPEMEHHBIX I1.3
13 CpaBHeHUE 3HAaUEHNUH BbIpaXKEHUH 11.4 1
14 CBoMicTBa JEUCTBUH HAJ YKUCIAMU II.5 1



https://m.edsoo.ru/7f41feec

IIpeoOpazoBanne OyKBEHHBIX BBIPRKEHUH,

bubmuoreka [JOK

15 PACKpHITHE CKOOOK Y IIPUBEICHUE https://m.edsoo.ru/7f41fafa
MOJOOHBIX CIaracMbIX I1.6
o | Mroomormme Sy s B LOK
https://m.edsoo.ru/7f41fd70
MOJOOHBIX CIaracMbIX 11.6
17 KOHTPOJIBHASI PABOTA Ne 1 o Teme
"Boipaxkenus, ToxaecTa”
18 VYpaBHeHue, npaBuiia mpeoOpa3oBaHUs
YpaBHEHHUS, PABHOCHIILHOCTh YpaBHEHUI
19 JIuneliHOE ypaBHEHHE C OHOW ITEPEMEHHOM,
peuieHue IMHENHBIX YPaBHEHUN
20 JIuHeitHOe ypaBHEHHE C OJTHOM MTEPEMEHHOM, bubmuorexa [JOK
peleHre THHEHHBIX YPaBHCHUH https://m.edsoo.ru/7f420482
21 JIuHeitHOe ypaBHEHHE C OJTHOM MTEPEMEHHOM,
pEllICHNE JIMHEHHBIX YPaBHECHU N
22 Pemenne 3a1a4 ¢ momMoIp0 ypaBHEHUN bubmmorexa ITOK
https://m.edsoo.ru/7f42064e
23 Pemenne 3aga4d ¢ moMoIIbI0 ypaBHEHUH bubmmorexa HOK
https://m.edsoo.ru/7f420806
24 Pemenne 3aga4d ¢ moMoIIb0 ypaBHEHUT bubmorexa LIOK
https://m.edsoo.ru/7f4209a0
25 Pemenue 3a1a4 ¢ moMoIIbI0 ypaBHEHUI bubmorexa LIOK
https://m.edsoo.ru/7f420e6e
26 DopmyIbl
27 KOHTPOJIBHAA PABOTA no Teme
"YpaBHenus"
| oo ot ok P B 10K
. https://m.edsoo.ru/7f41de76
MPSIMOA
29 UucnoBbie MPOMEKYTKH bubmmotexa [IOK

https://m.edsoo.ru/7f41dff2



https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2

30 YucaoBbie TPOMEKYTKH 1
31 [IpssMoyronpHas cucTeMa KOOpAMHAT Ha 1 bubmuorexa [IOK
IUIOCKOCTH https://m.edsoo.ru/7f41e42a
30 [IpsimoyrosnpHas cucreMa KOOpAUHAT Ha 1 bubnuorexa [JOK
IUIOCKOCTH https://m.edsoo.ru/7f41el6e
33 Urenue rpa)ukoB pealbHBIX 3aBUCHMOCTEH 1 bubnuorexa [JOK
n.12 https://m.edsoo.ru/7f41ea24
bubmmoreka [{OK
34 Tomnsmue dysrupm .12 . https://m.edsoo.ru/7f41ef06
Brruucnenue 3naueHnit pyHKIuu mno
35 1
dhopmyne n.13
36 I'padux GyHkmm 1. 14 1
N . bubmuorexa [JOK
37 Crotictsa dymicmii . https://m.edsoo.ru/7f41f1fe
. . bu6mmoreka [IOK
38 CroiicTsa ymKiuii . https://m.edsoo.ru/7f41f078
. bu6mmoreka [IOK
39 Hrenne rpaguKos ymKumii ! https://m.edsoo.ru/7f41e8a8
. bu6mmoreka [JOK
40 Hrenue rpagukos dynKiupmii . https://m.edsoo.ru/7f41ed80
41 [IpsiMast mponOpIMOHATBLHOCTH U €€ TpaduK 1
42 [IpsiMast mponOpIMOHATBLHOCTH U €€ TpaduK 1
. bubnuoreka [JOK
43 Jluneiinas Qymeis . https://m.edsoo.ru/7f427282
. bubnuoreka [JOK
44 Jluseitsas Gymxims ! https://m.edsoo.ru/7f427412
N bubnuoreka [JOK
45 IToctpoenue rpaduka IuHeHON QyHKINK 1 https://m.edsoo.ru/7f426d1e
16 BsaumHoe pacnonoxeHue rpagukos 1
TUHEHON (QYHKINH
47 I'paduk pynkimu y =x| 1



https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e

[Tpumeps! rpaduKoB 3aJaHHBIX GOPMYTIAMHU.

48 1
KycouHo-3aganubie QyHKITHH
49 KOHTPOJIBHAA PABOTA no Teme 1 bubmmoreka [{OK
"Koopmunats! u rpadpuku. OyHkimm" https://m.edsoo.ru/7f41f50a
50 OrnpezeneHre CTENEeHN ¢ HaTypabHBIM 1 bubnuorexa [JOK
MoKa3aTesieM https://m.edsoo.ru/7f4211de
o | o o 1 B 10K
O THHAKOBBIM TOKATATEIIEM. https://m.edsoo.ru/7f421382
52 YMHOXEHUE U JeJIEHUE CTETICHEH ¢ 1 bubnuoreka [JOK
OJMHAKOBBIM OCHOBAaHUEM https://m.edsoo.ru/7f4218be
53 VYMHOXEHHUE U JIEJICHUE CTEIEHEN C 1 bu6moreka [IOK
OJUHAKOBBIM OCHOBAaHUEM https://m.edsoo.ru/7f421382
bu6moreka [IOK
54 Bo3Benenue CTENEHN B CTENIEHD 1 https:// m.edséf).ru/?f42154e
55 Bo3Benenue crerneHu B cTENEHD 1 bubmorexa LIOK
https://m.edsoo.ru/7f42154e
56 Bo3Benenue B cTeneHb NpOU3BEICHUS 1 1 05 bu6mmoreka [IOK
CTENECHU https://m.edsoo.ru/7f4218be
57 OnHOYJIEH W €ro CTaHJAAPTHHIN BH]T 1
58 VYMHOKEHNE 0THOWIEHOB 1
59 VYMHOKEHNE 0THOWIEHOB 1
60 Bo3Benenue oHOYIIEHA B CTEIIEHD 1
61 Bo3Benenue o1HOWIEHA B CTEIIEHD 1 0.5
62 MHOTOYJIEH ¥ €r0 CTaHAAPTHBIN BUT 1 ﬁggi?;;i;iilorﬁ/? 429760
63 Brruncnenue 3HaueHUs MHOTOYJICHA 1 bubmorexa LIOK
https://m.edsoo.ru/7f422930
64 CnoxxeHue, BRIYNTAaHHE MHOTOUYJICHOB 1 bubmorexa LIOK
’ https://m.edsoo.ru/7f422af2
65 CnoxxeHue, BRIYNTAaHHE MHOTOUYJICHOB 1 bu6mmoreka [JOK



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2

https://m.edsoo.ru/7f422cc8

bubmuoreka [JOK

66 YMHOKEHHE MHOTOYJICHA HA OJIHOWICH 1 https://m.edsoo.ru/7f422fca
67 YMHOkKEHIE MHOTOWICHA HA OJHOWICH 1
68 Brinecenne o01ero MHOKHUTEIS 38 CKOOKH 1 https://m.edso0.ru/7f423312
bubmmoreka [{OK
69 YMHOKEHHE MHOTOUJICHOB 1 https://m.edsc]i).ru/7f423182
70 VYMHOKEHIE MHOTOYWIEHOB 1
71 PaznosxeHre MHOTO4YJICHA HA MHOKUTEIH 1 https://m.edsoo.ru/7f4237fe
CIO0COOOM IpYIIIUPOBKU
79 PaznoxxeHre MHOTOYJICHOB HA MHOYKHUTEIIN 1 bu6mmoreka [IOK
METOJIOM IPYIITUPOBKH https://m.edsoo.ru/7f4239de
73 KOHTPOJIBHAS PABOTA 1o teme 1
"MuorouneH"
| o comEmen e | Busorea 10K
BEIpAKEHI ’ https://m.edsoo.ru/7f42432a
75| Kommper cymamnm aanpes pasmoons yx ) Bummorexa LIOK
o https://m.edsoo.ru/7f42464a
BBIPOKEHUI
dopMysIbl COKPAIIEHHOTO YMHOKEHUS.
76 Pasioxenne He MHOKUATEID C ITIOMOIIBEO 1
KBaJIpaTa CyMMbI U KBaJipaTa pa3HOCTH
77 PaznokeHre MHOTOUYJICHOB Ha MHOKHUTEIHU C 1
MTOMOIIIBIO KBaJ[paTa CyMMBI(Pa3HOCTH)
bubnuoreka [JOK
78 Pa3HOCTH KBaapaToOB 1 https://m.edsoo.ru/7f424fd2
PKB
79 Pa3HOCTPh KBaJIpaToOB 1 https://m.edsoo.ru/7f424c12
80 PasnoxeHre Ha MHOKUTEIN Pa3HOCTH 1

KBaJApaToB



https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f424c12

81

PaznoxeHne MHOTOYICHOB HA MHOKHUTEIIN

82 PaznoxxeHre MHOrO4JICHOB HAa MHOKHTEIN
83 KonTtponsHast padota o Teme "dopmyibl
COKPAILEHHOI'0 YMHOXEHHUS"
84 JIuneitHOE ypaBHEHUE C IBYMS bubnuorexa [JOK
MEPEMEHHBIMH | €r0 rpaduk https://m.edsoo.ru/7f427c32
85 JIuneitHOE ypaBHEHUE C IBYMS bubnuorexa [JOK
MEePEMEHHBIMH U €r0 TpaduK https://m.edsoo.ru/7f427e8a
86 Cucrema IByX JIMHEWHBIX YPaBHEHUM C bubnuoreka [JOK
JIBYMsI IEPEMEHHBIMHU https://m.edsoo0.ru/7f42836¢
87 Pemenue cucreM ypaBHeHHI ciocobom bubnuoreka [IOK
CII0XKEHUS https://m.edsoo.ru/7f4284de
88 Pemenue cucreM ypaBHeHHi ciocobom bubnuoreka [JOK
CII0XKEHUS https://m.edsoo.ru/7f42865a
89 Pemenne cucrem ypaBHeHU# criocobom bubmuorexa [JOK
HOJICTaHOBKH https://m.edsoo.ru/7f4287d6
90 Pemenne cucrem ypaBHeHU# criocobom
M0JICTAHOBKHU
91 Pemenune 3a7a1 € MOMOLLBIO CHCTEM
ypaBHEHUI
92 Pemenune 3aj1a4 ¢ MIOMOILIBIO CHCTEM
ypaBHEHUH
93 Pemenune 3a71a1 € NOMOLLBIO CHCTEM
ypaBHEHUH
94 Pemienue 3a1a4 ¢ OMOIIBIO CHCTEM
ypaBHEHUH
KOHTPOJIBHASA PABOTA no teme
95 "CHcTeMBI JINHENHBIX YPABHEHUH C IByMsI bubnuoreka [IOK
nepemeHHbIME/ Beepoccuiickas https://m.edsoo.ru/7f421044
poBepoyHas pabora"
96 HUTOI'OBASI KOHTPOJIbHAS PABOTA / bu6mmoreka [JOK

Bcepoccuiickas mpoBepouHasi paboTa

https://m.edsoo.ru/7f429c6c



https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f429c6c

[ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB

97 . 1
Kypca 7 kinacca, 000011eHue 3HAaHUIA
98 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB 1 bubnuorexa [JOK
Kypca 7 Kiacca, 00001IeHIe 3HAHUI https://m.edsoo.ru/7f429{32
99 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB 1 bubnuorexa [JOK
Kypca 7 kiacca, 00001IeHIe 3HAHUH https://m.edsoo.ru/7f42a0e0
[ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB
100 . 1
Kypca 7 kiacca, 00001ieHne 3HaHui
101 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB 1 bubnnorexa [JOK
Kypca 7 kiacca, 000011IeHHe 3HAHU https://m.edsoo.ru/7f42a27a
102 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB 1 bubnuoreka [JOK
Kypca 7 kiacca, 00001IeHe 3HAHU https://m.edsoo.ru/7f42a900
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME



https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KVIACC

KoJunyecTBo yacoB DJleKTPOHHBbIE HU(POBHIE
Ne i/t Tema YpoKka Beero KOHTpoJu,H],]e HpaKanecxne OﬁpaSOBaTeJH)HI)Ie
padoTsbI padoThI pecypchbl
1 PammonanbsHbIe 1 bu6mmoreka [{OK
BhIpakeHHs. AnreOpandeckas 1po0os. [11 https://m.edsoo0.ru/7f430382
JlomycTUMBbIE 3HAUYCHUSI IEPEMEHHBIX,
2 BXOJSIIINX B alireOpanyecKue BhIpAKEHUS 1
I1.1
3 OcHOBHOE CBOMCTBO aredpandecKkou 1poou 1 bubnuorexa [JOK
I1.2 https://m.edsoo.ru/7f4308e6
. bubmuoreka IJOK
4 Coxparuerthe pobeit 1.2 . Pitpsim edsoo.ru/ 7430286
5 Crnoxenue, BRIYUTAHUE, TPOOEH C 1 bubnuorexa [JOK
OJIMHAKOBBIMHU 3HaMeHaTesamu 1.3 https://m.edso0.ru/7f4318c2
6 CrnoxxeHue ¥ BRIYUTAHUE Ipo0ei ¢ 1 bu6moreka [IOK
OJIMHAKOBBIMHU 3HaMeHaTesamu 1.3 https://m.edsoo0.ru/7f430f44
7 CrnoxeHue ¥ BEIYUTaHHUE IPOOeH ¢ pa3HbIMHU 1 bubnuorexa [JOK
3HameHaressvu 1.4 https://m.edsoo.ru/7f430f44
8 CrnosxeHue ¥ BBIYUTaHUE ApoOel ¢ pa3HbIMU 1
3HaMmeHatensimu [1.4
9 CrnoxxeHue, BRIYUTAHUE IPOOEH C pa3HBIMHU 1 bubnuoreka [JOK
3HameHaressmu 1.4 https://m.edsoo.ru/7f431a20
10 YMHO)XeHHe anredbpandeckux Ipooeil. 1 bubnunoreka [JOK
Bossenenue apobu ¢ B crenens 11.5 https://m.edso0.ru/7f4315c0
11 JHenenne npoodeii 11.6 1 Bubmzorexa LIOK
https://m.edsoo.ru/7f432736
12 IIpeoOpa3oBaHue BhIpaKEHUA, COAECPIKALINX 1 bubnuoreka [IOK
anrebpandeckue nqpoodu I1.7 https://m.edsoo.ru/7f43128c
13 IIpeoOpazoBaHue BhIpaKEHU, COAECPIKALINX 1 bubnuorexa [IOK
anreOpanyeckue apoodu I1.7 https://m.edso0.ru/7f432736
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14 [IpeoOpazoBaHue BEIpaXKEHHIA, COACPIKALIIIX 1 bubnuorexa [JOK
anreOpanyeckue ipoodu 1.7 https://m.edsoo0.ru/7f43259c
bu6mmoreka [{OK
15 I'nnepbora I1.8 ! https://m.edsoo.ru/7f4343e2
16 I'umep6ona 1.8 1
17 KOHTPOJIBHAS PABOTA Nel no teme 1 bubnuorexa [JOK
" Anredpanyeckasi 1poop" https://m.edsoo.ru/7f431d36
18 JetictButenbHbIe yncina. [TonsTue 06 1
uppannoHaibHoM uucie. [1.10
19 HeiictBurensubie uncina. [lonsitue 06 1 bubnuoteka [JOK
uppanuoHaibHoM yucie [1.10 https://m.edsoo.ru/7f42eaaa
20 KBanpatuslit kopenb u3 yncina. I11.11 1 bubmorexa [TOK
T https://m.edsoo.ru/7f42d452
21 Apudmernueckuit kBaapatHbiii kopenb [1.11 1
22 VYpasuenue puga X2 = a [1.12 1
JlecsiTuuHble TPUOTMKEHUS
23 1
UppanuoHaIbHbIX yucen [1.13
JlecsiTuuHble TPUOTMKEHUS
24 1
uppanuoHaIbHbIX yucen [1.13
25 CpaBHeHME TeUCTBUTENBHBIX uncen. [1.14 1
26 CpaBHEHHE ACHUCTBUTEIBHBIX YHCEI C 1
nomo1bio rpaduka I1.14
CpoiicTBa apuPMETUYECKUX KBAAPATHBIX
27 kopHei. KBaapaTHbIi KOpeHb U3 1 BHGH_HOTeKa HOK
https://m.edsoo.ru/7f42d862
npousBenenus. I1.15
o8 CpoiicTBa apuMETUUECKUX KBAAPATHBIX 1 bubnunoreka [JOK
KopHeil. KBagparusliii kopeHs u3 apoou I1.15 https://m.edsoo.ru/7f42d862
w | Cotem e | B orsa 10K
n 1?6 ' P P https://m.edsoo.ru/7f42dd26
30 Brinecenne MHOKUTEIS M3-TI0[, 3HAKA 1 bu6mmoreka [JOK
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kopHsi. [1.17 https://m.edsoo.ru/7f42e0be
bubmuoreka [IOK
31 Buecenue muoxwutens moj 3uak kopast 11.17 https://m.edsoo.ru/7f42ded4
30 [IpeoOpazoBaHue YHUCIOBBIX BEIPAKCHUH, bubnuorexa [JOK
cojiepKanux KBaapatHpie Kopau [1.18 https://m.edsoo.ru/7f42e262
33 KOHT})OHBHA}I PABOTA " Keanparnzie https://m.edsoo.ru/7f42ec80
kopHH" (r1aBa2)
bubmmoreka [IOK
34 HenostHoe kBaapaTHoe ypaBHeHue 11.20 https://m.edsoo.ru/7f42eela
bubmmoreka [{OK
35 HenostHoe kBaapaTHoe ypaBHeHue 11.20 https://m.edsoo.ru/7f42eela
bu6moreka [IOK
36 Keazparroe ypasuenne [1.21 https://m.edsoo.ru/7f42eela
37 dopMmyia KOpHENW KBAaJIpaTHOTO YPaBHEHUS bubnuoreka [JOK
I1.21 https://m.edsoo.ru/7f42f158
38 dopmysia KOpHEN KBaJIpaTHOTO YpaBHEHUS bubnuorexa [JOK
I1.21 https://m.edsoo.ru/7f42f5a4
39 dopmysia KOpHEN KBAIPaTHOTO YpaBHEHUS bubnuorexa [JOK
I1.21 https://m.edsoo.ru/7f42{3f6
40 Perrenye TeKCTOBBIX 3a4a4 ¢ IOMOIIBIO bu6mmoreka [JOK
KBaJpaTHBIX ypaBHeHHi [1.22 https://m.edsoo.ru/7f42f75¢c
a1 Perrenye TeKCTOBBIX 3a4a4 ¢ IOMOIIBIO bu6mmoreka [JOK
KBaJIpaTHBIX ypaBHeHH# [1.22 https://m.edsoo.ru/7f42f8f6
bubnuoreka [JOK
42 Teopema Buera I1.23 https://m.edsoo.ru/7f42fef0
bubnuoreka [JOK
43 Teopema Buera I1.23 https://m.edso0.ru/7f430076
44 Pemenue ypaBHeHMM, CBOAAIMXCA K bu6mmoreka [JOK
KBaJ[paTHBIM https://m.edso0.ru/7f43c3d0
45 KOHTPOJIbHAS PABOTA no Teme bu6mmoreka [JOK

"KBanpaTHsle ypaBHeHuUs"

https://m.edsoo.ru/7f4301f2
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46

KBanpatsblii TpéxuseH u ero kopau [1.24

47 KBanpatsblii TpéxuseH u ero kopuu [1.24
48 PasnoxeHne KBagpaTHOro TpEXUsaeHa Ha bubnuorexa [JOK
mHOXkHTeH [1.25 https://m.edsoo.ru/7f42fd38
49 PasnoxeHne KBagpaTHOro TpéXuieHa Ha bubnuorexa [JOK
mHOXkHTeH [1.25 https://m.edsoo.ru/7f42fd38
50 [Ipocreiimme 1poOHO-pallMOHANIbHbBIE bubnuorexa [JOK
ypaBuenwus [1.26 https://m.edsoo.ru/7f4328c6
51 [Ipocreiimme 1poOHO-pallMOHANIbHbBIE bubnuorexa [JOK
ypaBuenwus [1.26 https://m.edsoo.ru/7f432b6e
59 Pemenne 3aga4 ¢ momompo ApoOHO- bu6moreka [IOK
panroHaIbHBIX ypaBHeHui 11.27 https://m.edsoo.ru/7f43c542
53 Pemenne 3a1a4 ¢ momotip0 ApoOHO- bu6moreka [IOK
panroHaIbHBIX ypaBHeHui 11.27 https://m.edsoo.ru/7f42ec80
KOHTPOJIbBHAS PABOTA "KBanpaTtHsiii
54 TpexwieH. J[poOHO- palroHaIbHbIE
ypaBHeHuUs"
VYpaBHeHHE ¢ ABYMS [IEPEMEHHBIMU, €TO
55 rpaduk, MpUMEPHI PEIICHUS YPaBHCHUH B
nenpx yuciaax 11.28
VYpaBHeHHE ¢ ABYMs IEPEMEHHBIMU, €TI0
56 rpaduk, MpUMEPhI PEIICHUS YpaBHCHU B
nenpx yuciaax 11.28
YpaBHeHHE ¢ ABYMs IEPEMEHHBIMU, €T0
57 rpaduk, mpuMepsl pelieHnus ypaBHEHUH B
nenprx yuciaax [1.28
58 HccnenoBanue cructeM ABYX JTMHEHHBIX
ypaBHEHUH ¢ 1ByMs nepeMeHHbIMH [1.29
59 HccnenoBanue cucteM AByX JTMHEHHBIX
ypaBHEHUH ¢ 1ByMs niepeMeHHbIMH [1.29
60 I'paduueckuii crocod peneHus cucTeM bubnuorexa [IOK

JIMHEWHBIX YPABHEHUN C JBYMs

https://m.edsoo.ru/7f43d6d6
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nepemeHHbIMU. [1.30

I'paduueckuii criocod pemeHus CucTeM

61 JINHENHBIX YPAaBHEHUH C IBYMS 1 bubmorera [TOK
P HBYM https://m.edsoo.ru/7f43d6d6
nepemeHHbMH 11.30
AunreOpandeckuii cnocod peneHne CHcTeM
62 JBYX JINHEWHBIX YPAaBHEHUH C IBYMS 1
niepemeHHbiMu [1.31
Anrebpandeckuil cnocod pemeHus: CUCTEM
63 HEJIMHEHHBIX YPaBHEHUH C IBYMS 1
niepemeHHbiMu [1.31
Anrebpandeckuii cnocod pemeHus: CUCTEM
64 HEJIMHENHBIX YPAaBHEHUH C ABYMS 1
nepemeHHbIMu [1.31
Pemienme TeKCTOBBIX 3a71a4 ¢ TOMOUIbIO
65 . 1
cucrteM ypaBHeHui 11.32
Pemienne TeKCTOBBIX 3aJa4 C TOMOULIBIO
66 . 1
cucteMm ypaBHeHuu 11.32
Pemienne TeKCTOBBIX 3aJa4 C IOMOULIbIO
67 . 1
cucteMm ypaBHeHui [1.32
68 KOHTPOJIbHAS PABOTA 1o tTeme 1
CucrteMbl ypaBHEHHI
69 Uucnossie HepaBeHcTBa [1.34 1
70 CBoiicTBa YKCIIOBBIX HepaBeHCTB 11.35 1
CrnoxeHue 1 yMHOKEHUE YHCIIOBBIX
71 1
HepaBeHcTB [1.36
72 [Tepecevenne n 0ObEIMHEHNE MHOXKECTB 1 bu6mmoreka [JOK
I1.37 https://m.edso0.ru/7f42c692
bu6mmoreka [JOK
73 Hucnosbie mpomexcyrki T1.38 . https://m.edsoo.ru/7f42c840
JInnelHbIE HEPABEHCTBA C OJTHON
74 . 1
IIepeMeHHOM U ux peuienue [1.39
75 Pemienne HepaBEHCTB C OAHON EPEMEHHOU 1 bubnuoreka [IOK
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I1.39 https://m.edsoo.ru/7f42ch88
76 Pemrenne HepaBeHCTB C OJHONM NIEPEMEHHOU 1 Eggg?/ﬁzziiorﬁn f42cd2c
Pemenue cucreM HEpPaBEHCTB C OJTHOM
77 . 1
nepemenHoi 11.40
78 Pemenue cucreM HEpPaBEHCTB € OJTHOM 1 bubnuorexa [JOK
nepemenHo# [1.40 https://m.edsoo.ru/7f42c9e4
KOHTPOJIbHAS PABOTA mo teme "
79 HepaBeHncTBa ¢ 0THOM IEpEMEHHOM U BX 1 ]i?tl/tISJsI'I;I/(r)r:deic])_E)orIlfﬂ f42c9e4
cucteMbr" " '
bu6moreka [IOK
80 Torsmne Gyrxum . https://m.edsoo.ru/7f433c12
81 Ob6nacTh onpeaeneHus: © MHOKECTBO 1 bubnuoreka [JOK
3HAYCHHI QYHKIIUU https://m.edsoo.ru/7f433d84
82 Cnioco6Onl1 3aganus GyHKITUN 1
83 I'paduk Gyaxmm 1
CaoiicTBa (hyHKITMHU, UX OTOOPaKEHHUE Ha
84 1
rpaduke
85 Utenue u nocrpoeHue rpadukoB GyHKITUN 1
86 CreleHs ¢ 1eabIM ITI0Ka3aTeaeM 1 ﬁggg_?ﬁ;i%iiorﬁ/? f435434
OYHKIMH, OTIMCHIBAIOLINE MPSIMYIO U Bubmiorexa LIOK
87 00paTHyIo NPONIOPUKOHATLHEIE 1 https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, X IpaduKu " '
bubmuoreka [JOK
— v2
88 Ipagu pymxumm y = x . https://m.edsoo.ru/7f434572
=x2 = x3 =V = |x|:
89 (FD};I({I)I;ILI[{HHKy : ’H{ Hﬁ s aBHX’H>I//II71 ‘I/)I( "I/I TeM 1 bubmorexa HOK
P COKOT PCICHIC Ypasne cuere https://m.edsoo.ru/7f434d38
ypaBHEHUI
90 CBoiiCTBa CTENEHU C 1EJIBIM MTOKa3aTelleM 1 bubmorexa LHOK

https://m.edsoo.ru/7f435648
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bubmuoreka [IOK

91 CBOMCTBA CTEINEHU C IIEILIM IIOKA3aTEIEM 1 https://m.edso0.ru/7§435648
92 CBolicTBa CTEIIEHH C IIEJIBIM MOKa3aTeIeM 1 bubnmorexa [TOK
https://m.edsoo.ru/7f435648
93 CBolicTBa CTEIIEHH C IIEJIBIM IOKa3aTeaeM 1 bubnmorexa [TOK
https://m.edsoo.ru/7f43599a
94 CBoliCcTBa CTEICHH C IIEILIM ITOKa3aTelIeM 1 bubmmorexa [TOK
https://m.edsoo.ru/7f435ed6
CrangapTHas 3amuch 4rciia. Pazmepsr
95 gg:;gﬁpﬁ?ﬁiﬁﬁfﬁoﬁ%ﬁecmx 1 Bubnmorexa HOK
https://m.edsoo.ru/7f436098
00BEKTOB), JUIUTEIBHOCTh IIPOIIECCOB B
OKpPY)KAIOIIeM MUPE
[ToBTOpEHME OCHOBHBIX MOHATUIA U METOJIOB
96 KypcoB 7 1 8 Ki1accoB, 00001IeHHEe 3HAHNH / 1 bubnuoreka [JOK
BCEPOCCUUCKAZ ITPOBEPOUYHA https://m.edsoo.ru/7f4371aa
PABOTA
97 HUTOI'OBAA KOHTPOJIBHAS PABOTA / 1 bu6moreka [IOK
Bcepoccuiickas mpoBepouHas paboTa https://m.edsoo.ru/7f434eb4
98 [ToBTOpEHME OCHOBHBIX MOHSATUIA U METOJIOB 1 bu6mmoreka [JOK
KypcoB 7 u 8 Ki1accoB, 0000IIeHHE 3HAHUI https://m.edsoo.ru/7f43736¢
99 [ToBTOpEHME OCHOBHBIX MOHSATUIA U METOJIOB 1 bu6mmoreka [JOK
KypcoB 7 u 8 Ki1accoB, 0000IIeHHe 3HAHUI https://m.edso0.ru/7f437510
100 IToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB 1 bu6mmoreka [JOK
KypcoB 7 u 8 Ki1accoB, 0000IIeHUE 3HAHUI https://m.edsoo.ru/7f4376b4
101 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB 1 bu6mmoreka [JOK
KypcoB 7 u 8 Ki1accoB, 0000IIIeHUE 3HAHUI https://m.edso0.ru/7f436b88
102 IToBTOpEHNE OCHOBHBIX MOHATUI U METOI0OB 1 bubnuoreka [IOK
KypcoB 7 u 8 Ki1accoB, 0000IIeHNe 3HAHU I https://m.edsoo0.ru/7f437858
OBILIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102
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9 KJIACC

Ne i/t

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

DJIeKTpOHHbIE I (POBLIE
o0pa3oBaTe/ibHbIE

pecypchbl

PanmonanbeHble yncna, uppaoHaIbHbIE
yKclla, KOHEUHbIE U OECKOHEUHbIE
necsituuHble apoou 1.1

MHOXEeCTBO JIeHCTBUTEIIHLHBIX YHCE]L,
JIEHCTBUTEIIbHBIC UMClla Kak 0€CKOHEUHBIC
necsituuHble apoou 1.1

B3auMHO 0HO3HaYHOE COOTBETCTBUE
MEK/ly MHOKECTBOM J€MCTBUTEIBHBIX
YHUCEN U MHO’KECTBOM TOYEK KOOPJAUHATHOMN
npsimoit I1.1

CpaBHEHHE NCUCTBUTENBHBIX YUCET,
apudMeTHIECKUE IEHCTBUSI C
NEUCTBUTENLHBIMHI yrciaaMu 11.2

[TorpemHocTs 1 TOUHOCTH MPUOIMKEHUS
I1.3

OkpyrieHue yucen

[Ipukuaka v OlIEHKa Pe3yIbTaTOB
BBIYHCJIEHUH

CBoiicTBa YETHOCTH U HEUETHOCTH (PYHKIUI

O N O O

CBoiicTBa YETHOCTH U HEUETHOCTH (PYHKIUI

CBoiicTBa YETHOCTH U HEUETHOCTH (PYHKIUI

11

I'paduku pynkuuit: y =kx, y=kx + b,
y=k/x, y=x3, y=vX, y=|X|

R S e

12

I'paduxu Gynxmii: y =kx, y=kx +b,
y=kIx, y=x3, y=vx, y=|X|

13

I'paduxu Gynkmmii: y = kx, y=kx + b,
y=K/x, y=x%, y=vX, y=|X|




14 KBangparuunas ¢pyHkius, e€ rpadux u bubnuorexa [JOK
CBOMCTBa https://m.edsoo.ru/7f4396¢6
15 KBangparnanas ¢pyHkius, e€ rpaduk u bubnuorexa [IOK
CBOMCTBa https://m.edsoo.ru/7f439842
16 KBangparnanas ¢pyHkius, e€ rpaduk u bubnuorexa [IOK
CBOMCTBa https://m.edsoo.ru/7f4399b4
17 [Tapaboua, KOOpAMHATHI BEPLIMHBI bubnuorexa [JOK
napa0oJibl, 0Ch CHMMETPHUH MapadoJIbl https://m.edsoo.ru/7f43a03a
18 [TapaGoua, KOOpAMHATHI BEPIINHBI bubnuorexa [JOK
napa0oJibl, 0Ch CHMMETPHUH 1apadoJIbl https://m.edsoo.ru/7f43a31e
19 [TocTpoenue rpaduka KBaapaTHIHON bubnuoreka [IOK
byHKIMN https://m.edsoo.ru/7f439eb4
20 [TocTpoenue rpaduka KBaapaTHIHON bubnuoreka [IOK
byHKIMH https://m.edsoo.ru/7f43alac
21 Jpo6Ho -nuHelHas GyHKIMs U ee Tpaduk ]r?tPtISJsI'?/(r)rT\eeI:jZ(iOrIlf/7 433526
22 JpoOHo- nuHeliHas pyHKIus U ee rpaduk
23 KOHTPOJIBHAS PABOTA Ne 1 no Teme bubnuoreka [JOK
"OyukImn" https://m.edsoo.ru/7f43ab84
bu6morex [IOK
24 Hesoe ypasHerue u ero kophn https://m.edsoo.ru/7f43bf66
25 Ilenoe ypaBHEHHE U €0 KOPHU
26 KBanpatHoe ypaBHenue. Penienue bubnuoreka [JOK
ypaBHEHHIA, CBOSIIMXCS K KBAJAPATHBIM https://m.edso0.ru/7f43c542
27 KBagparHoe ypaBaenue. Pemenue bu6mmoreka [JOK
ypaBHEHHIA, CBOSIIMXCS K KBAJAPATHBIM https://m.edso0.ru/7f43c542
28 bukBanpaTHbie ypaBHEHUs bubmmorexa [IOK
https://m.edsoo.ru/7f43c3d0
29 bukBanpaTHbie ypaBHEHUS bubmotexa [IOK
https://m.edsoo.ru/7f43c3d0
30 [IpuMepsl penieHus: ypaBHEHUN TPEThEU U
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YETBEPTOM CTEIECHEN Pa3JIOKEHUEM Ha
MHOXHTCIIN

[Ipumepsl penienust ypaBHEHUN TPEThEU U

31 YETBEPTOM CTEIEHEN Pa3JIOKEHUEM Ha
MHOKHUTEIN
30 Pemenne npoOHO-parimOHABHBIX bubnuorexa [JOK
ypaBHEHHIA https://m.edsoo.ru/7f43c9b6
33 Pemenue npoOGHO-paliioHaNbHbBIX bubnuorexa [JOK
ypaBHEHHHA https://m.edsoo.ru/7f43c9b6
34 Pemenne TekCTOBBIX 3a7a4 anredpandeckum
METOJI0M
35 Pemenune TekcTOBBIX 3a7a4 anredpandeckum
METOJI0M
36 Pemenune TekcToBBIX 3a71a4 anredpandeckum
METOJI0M
37 KOHTPOJIBHAS PABOTA Ne 2 o Teme
"YpaBHeHHUs C OTHON MEPEMEHHON"
38 KBanparHbpie HepaBEHCTBA U UX PEIICHHE BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f43b098
39 KBanpaTHbpie HEpaBEHCTBA U UX PEIICHHE BH6H_HOTeKa LOK
https://m.edsoo.ru/7f43b21e
40 KBanparHbie HEpaBEHCTBA U UX PEIICHHE
a1 KBanpaTHble HepaBeHCTBA U UX PElLIEHUE
METO/IOM HHTEPBAJIOB
42 KBanpaTHble HEpaBeHCTBA U UX PEIlICHUE bubnuoreka [JOK
METOJIOM HHTEPBAJIOB https://m.edsoo.ru/7f43b5a2
43 KBanpaTHble HEpaBeHCTBA U UX PEIlICHUE
METOJIOM MHTEPBAJIOB
44 KBagpatHble HepaBEeHCTBA U UX PEILICHHE
[TPOBEPOYHASA PABOTA
45 JInneliHOE ypaBHEHHUE C IBYMs bubnuorexa [IOK

NIEPCMCHHBIMU U €I'0 T’ pa(bm(

https://m.edsoo.ru/7f43d0b4
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46 JIuneitHOE ypaBHEHUE C IBYMS bubnuorexa [JOK
NIEPEMEHHBIMH U €r0 Tpaduk https://m.edsoo.ru/7f43d0b4
47 Cucrema 1ByX JTUHEHHBIX YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMU U €€ pellIeHne
48 Cucrema 1ByX JTUHEHHBIX YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMU U €€ pellIeHne
49 Cucrema 1Byx nHHeﬁmenypaBHeHHﬁ c
JIBYMsI IEPEMEHHBIMHU U €€ pellIeHne
50 Cucrema 1ByX JTUHEHHBIX YpaBHEHUH ¢
JBYMsI IEPEMEHHBIMHU U €€ pellIeHne
Pemrenne cucrem 1B ABHEHUH, OJTHO M3
51 KOTOPBIX J'II/IHeI\/'IH(ile };Xn}l;pyroe — BzFOEOﬁ bubmorexa HOK
’ https://m.edsoo.ru/7f43d23a
CTEIIEHU
Pemrenne cucrem 1B ABHEHMH, OJTHO M3
52 KOTOPBIX J'II/IHeI\/'IH(ile };Xn}l;pyroe — BzFOEOﬁ bubmorexa HOK
’ https://m.edsoo.ru/7f43d55a
CTCIICHH
Pemenue cucrem AByX ypaBHEHUM, OJJHO U3
53 KOTOPBIX JIMHEHHOE, a APYroe — BTOPOi
CTCIICHH
54 Pemienne TekcToBbIX 3aau alreOpanyeckuM
croco6om
55 Pemienne TekcToBbIX 3aau alreOpandeckuM
croco6om
56 KOHTPOJIBHAS PABOTANe 3 no teme
"CucreMbl ypaBHEHUI"
57 UYucioBble HEPABEHCTBA U UX CBOMCTBA
58 YucnoBble HEPABEHCTBA U UX CBOMCTBA bubmorexa HOK
https://m.edsoo.ru/7f43ad5a
JInnelHbIEe HEPABEHCTBA C OJTHON bubnuorexa [IOK
59 . .
NEPEMEHHOM U UX pelIeHHe https://m.edsoo.ru/7f43af08
60 JInnelHbIE HEPABEHCTBA C OJTHON bubnuorexa LIOK

nepeMeHHoﬁ 1 UX PCIHICHUC

https://m.edsoo.ru/7f43af08
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JIuneliHbIE HEPABEHCTBA C OJTHON

bubnuoreka [IOK

61 MEPEMEHHON M UX PEIICHHE https://m.edsoo.ru/7f43af08
62 Cucrembl TUHEHHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM U UX pELICHUE
63 Cucrembl TUHEHHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM U UX pELICHUE
64 Cuctembl TUHEHHBIX HEPABEHCTB C OJTHOM
IIEPEMEHHOM U UX pElLICHUE
65 HccnenoBanue cuCTEMbI ypaBHEHUH C
JBYMSI TI€PEMEHHBIMU
66 HccnenoBanue cucTeMbl ypaBHEHUH C
JBYMSI TIEPEMEHHBIMU
67 I'padmueckas uHTEpIIpeTallvs HEPABEHCTB U bubnuoreka [IOK
CHCTEM HEPaBCHCTB C JIBYMs TIEPEMEHHBIMU https://m.edsoo.ru/7f43b098
68 I'padmueckas nuHTEpHIpeTalvs HEPABEHCTB U
CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMU
69 KOHTPOJIBHAS PABOTA Ne4 no teme
"Hepasencrna"
70 [ToHATHE YNCIOBOM MOCIEN0BATEIBHOCTH bubmorexa LIOK
https://m.edsoo.ru/7f43e6c6
71 S)ZE;EEZHHT(I){?I‘; g%ia;;ﬁzzongopMynoﬁ n-ro bubmmotexa [IOK
https://m.edsoo.ru/7f43ebda
YJIeHa
72 ApudmMerrnueckas ¥ TeOMeTpUIECKas bubnuoreka [JOK
IPOrPECCuu https://m.edsoo.ru/7f43ed7e
73 ApudmMerrnueckas ¥ TeOMeTpUIECKas bubnuoreka [JOK
IPOrPECCHU https://m.edsoo.ru/7f43f3b4
| Somemanoo e sdueriecson Bumerra 0K
’ https://m.edsoo.ru/7f43f58a
MIEPBbHIX N YJICHOB
75 ®opmynsl N-ro wieHa apupMeTH4ecKoil u bubnuorexa LIOK

r€OMETPUUECKOU MPOrpeECCUil, CYMMBI

https://m.edsoo.ru/7f43ef2c
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IICPBBIX N 4JICHOB

76

®opmynel N-ro wieHa apuPpMeTHIECKOH U
r€OMETPUYECKOU ITPOTrPECCUM, CYMMBI
IIEPBBIX N YWICHOB

bu6mmoreka [{OK
https://m.edso0.ru/7f43f0c6

7

®opmyitel N-To wieHa apuPpMETHIECKOHN 1
r€OMETPUYECKOU NPOTrPECCUM, CYMMBI
IIEPBBIX N YWICHOB

bu6mmoreka [{OK
https://m.edsoo.ru/7f43f72e

78

®opmyibl N-ro uieHa apuPpMeTHIecKo 1
r€OMETPUYECKON MPOTPECCUM, CYMMBI
IIEPBBIX N YWICHOB

bubmmoreka [{OK
https://m.edso0.ru/7f43f8a0

79

N300pakeHue uieHoB apupMeTHIecKo 1
T€OMETPHUYECKON MPOTrpeCCUil TOUKaMH Ha
KOOPJIMHATHOM MJIOCKOCTH

80

N300paxkeHue uieHoB apupMeTHIecKoi 1
F€OMETPUYECKON MPOrpeCCUil TOUKaMH Ha
KOOPJMHATHOM MJIOCKOCTH

81

JIMHEHBIN U SKCIOHEHIIUAIbHBIA POCT

82

CIoKHbI€ POLEHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f43fe0e

83

CnoxHbie ITIPOLCHTEI

bu6mmoreka [JOK
https://m.edso0.ru/7f4401a6

84

KOHTPOJIbHAS PABOTA Ne5 o teme
"UucoBrle IIOCIeI0BaTeILHOCTH "

bu6mmoreka [JOK
https://m.edsoo.ru/7f440418

85

[ToBTOpEHUE, 0000IICHNE 1
cHCTeMaTH3amus 3HaHuH. 3anch,
CpaBHEHHUE, NCHCTBUS C JICHCTBUTEILHBIMHU
YUCJIAMH, YUCIIOBAs MPsMast

86

[ToBTOpEHue, 0600ImEeHNE U
cucreMaTH3anus 3HaHui. [TpoIeHTHI,
OTHOIIIECHHSI, TPOTIOPIIUU

87

[ToBTOpEHue, 06001mEeHNE U
cucremaTu3anus 3HaHuin. OKpyricHue,



https://m.edsoo.ru/7f43f0c6
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npuOJIMKEHHE, OIICHKA

[ToBTOpEHue, 0600IIeHNE U
cucreMaru3anys 3Hanuil. Pemenune

bu6mmoreka [IOK

88 TEKCTOBBIX 33124 apu(hMETUUCCKUM https://m.edsoo.ru/7f443b12
criocoOoM
[ToBTOpEHUe, 0600IICHNE U

89 cucTtemMaTu3anus 3HaHui. Pemenue bubnuotexa [JOK
TEKCTOBBIX 337124 apu(hMETUICCKUM https://m.edsoo.ru/7f443cd4
croco6om
[ToBTOpEeHue, 0600IICHNE U

90 cucTemMaTu3anus 3HaHui. Pemenue bubnuorexa [JOK
TEKCTOBBIX 337124 apu(hMETHICCKUM https://m.edsoo.ru/7f443fea
croco6om
[ToBTOpEeHUE, 0600IICHNE 1

91 cucteMaruzanus 3HaHui. [IpeobpazoBanue bubnuorexa [JOK
anreOpandecKuX BBIPAKEHUH, TOMYCTHMBIC https://m.edsoo.ru/7f4441ca
3HAYCHUS
[ToBTOpEeHuEe, 0600IICHNE 1

92 cucreMaruzanus 3HaHui. [IpeobpazoBanue bubnuorexa [JOK
anreOpandecKuX BBIPAKEHUH, JOMYCTHMBIC https://m.edsoo.ru/7f444364
3HAYCHUS
[ToBTOpEeHUE, 0600IICHNE 1

93 cucreMaruzanus 3HaHui. [IpeobpazoBanue bubnuoreka [JOK
anreOpanyecKuX BBIPAKEHUH, JOMYCTHMBIC https://m.edsoo.ru/7f44462
3HAYCHUS
[ToBTOpEHUE, 0000IICHNE 1

94 cucremaTu3anus 3HaHuii. [IpeoOpa3oBanue bubmmoreka [IOK
anreOpanyecKuX BhIPAKEHHUH, TOMYCTUMBIC https://m.edsoo.ru/7f444a94
3HAYCHUS
[ToBTOpEHue, 0600ImEeHNE U

95 cucreMarusanus 3HaHu. OyHKINU: Eubmiorexa OK

N : ' . https://m.edsoo.ru/7f444c56

MOCTPOCHKE, CBOMCTBA U3YUCHHBIX ()YHKIIMN

96 [ToBTOpEHue, 06001IeHNE U bu6mmoreka [JOK



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56

cucremaTtusauus 3Hanuii. OyHkuuu:
MOCTPOEHHE, CBOMCTBA N3YUYEHHBIX (DYHKIHUN

https://m.edsoo.ru/7f444144

[ToBTOpEHUe, 0600MIICHNE U

bu6mmoreka [IOK

o7 CHCTEMATHIALIA SHAHH. Dynxuni: . ! https://m.edsoo.ru/7f44516a
MOCTPOEHHE, CBOMCTBA M3YUYEHHBIX (DYHKIIHIA
98 HToroBasi KOHTpOJIbHAS padoTa 1
I1
99 CHO(:BTTecl)\faleTI:/IP;Z’II?/I?{Of}?;}e;;IIe; KIIHH: 1 bubmmorexa LIOK
N -V ' . https://m.edsoo.ru/7f4452e6
MOCTPOEHHE, CBOMCTBA M3YUEHHBIX ()YHKIIUN
I1 , 0000
100 CI/IOCBTTeC;faeTI:/IP;ZH(I)/IﬂO%?;}e;E.e II:Ipa(quecxoe 1 bubmorexa HOK
o https://m.edsoo.ru/7f445516
peleHre ypaBHeHUH U UX CHCTEM
[ToBTOpEeHUE, 0600IICHNE 1
101 cucreMmarusanus 3HaHui. ['papudeckoe 1
peleHe ypaBHeHUH U UX CUCTEM
102 O06o0011eHNEe U cUcTeMaTU3alus 3HAaHUH 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

7 KJIACC

Kona IIpoBepsiemble npeAMeTHbIE Pe3yabTAThI 0CBOEHUS] OCHOBHOM

NpoBePsSIeMOro o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111eT0 00pa30BaHus

pe3yJabTara

1 Yucna v BEIYMCICHUS

1.1 BrinonHsaTe, coueras yCTHbIC U MUCbMEHHBIC TPUEMBI, apu(MeTHIEeCKIE
JNENUCTBUS C pallMOHAIIBHBIMUA YUCIIAMHU

1.2 Haxonuth 3Ha4eHUs1 YUCIOBBIX BBIPAKEHUHN, MPUMEHSTH Pa3HOOOpa3HbIE
crocoObI ¥ PUEMBI BEIYMCIICHUS 3HAYCHUH APOOHBIX BBIPAKECHUH,
coJiepKaniux 0OBIKHOBEHHBIC U JIECATUYHBIC IpOOH

1.3 [lepexonuTe OT 0HOM (OPMBI 3aMKUCH YHCEN K APYTroil (IpeoOpa3oBbIBATh
NECSITUYHYIO IpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITUUHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JACCATUIHYIO TPOOb)

1.4 CpaBHMBATh U yIIOPSAJOYNBATH PALIMOHAIBHBIE YNCIA

15 OKpyrisTh yncna

1.6 BBIMOTHATE TPUKUJIKY U OIICHKY pe3yiIbTaTa BEIYUCICHUN, OTICHKY
3HAYEHUM YHUCIIOBBIX BBIPAKEHUN. BBITIOTHATH NEUCTBUS CO CTETIEHSIMHU C
HaTypaJbHBIMHU MTOKA3aTEISIMU

1.7 [IpuMeHsTh MpU3HAKK JETUMOCTH, PA3JIOKCHHE HA MHOXKHUTEITH
HaTypaJIbHBIX YHCET

1.8 Pemrate nmpakTHKO-OpUEHTHPOBAHHBIC 33/1a4H, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, TTPOMIOPIIMOHATILHOCTHIO BEIMYWH, TIPOIIEHTAMH,
WHTEPIPETHUPOBATH PE3YJIbTATHI PEIICHHS 3324 ¢ yYETOM OTpaHUYCHUH,
CBSI3aHHBIX CO CBOMCTBAMH PAaCCMaTPUBAEMbIX O0OBEKTOB

2 AnreOpandeckue BbIpaKEHUS

2.1 Hcnons3oBath anredpandecKyro TEPMUHOJIOTHIO U CUMBOJIHKY,
MPUMEHSATH €€ B MPOIECCE OCBOCHUS Y4eOHOT0 MaTepuaia

2.2 Haxonuts 3nHaueHns OyKBEHHBIX BBIPDQKEHUN MIPU 3aJaHHBIX 3HAYCHUSX
MIePEMEHHBIX

2.3 BrimonHsaTe mpeoOpa3zoBaHusI IEJIOT0 BEIPAKECHHSI B MHOTOWICH
MIPUBEJICHUEM MTOJOOHBIX CIIaraéMbIX, PACKPHITHEM CKOOOK

2.4 BbInoHATE yMHOKEHHE OJJHOWJICHA HA MHOTOWIEH M MHOTOWJICHA Ha
MHOTOYJIEH, IPUMEHSITH (POPMYIIBI KBaapaTa CyMMbI U KBaJpaTa pasHOCTU

2.5 OcylecTBIATh Pa3I0kKEHNE MHOTOWIEHOB HA MHOXKHUTENH C MTOMOIIBIO
BBIHECEHHUS 32 CKOOKHM OOIIET0 MHOXUTEIS, TPYIIIUPOBKH ClIaraeMbIX,
npUMeHEeHUs HGOPMYI COKPAIEHHOTO YMHOKEHUS

2.6 [TpumensaTh mpeoOpa3zoBaHusl MHOTOUWICHOB /ISl PEIICHUS Pa3TUYHbBIX
3a/1a4 U3 MaTeMaTHKU, CMEXHBIX IPEIMETOB, U3 peaJIbHON MIPAKTUKH

2.7 Hcnonp3oBaTh CBOMCTBA CTENEHEN C HATYPAJTbHBIMU MOKA3ATENAMHU IS
peoOpa3oBaHMsl BRIPAKEHUH

3 YpaBHEHHUs 1 HEPaBEHCTBA




3.1

Pewrars nuHelHbIE ypaBHEHUS ¢ OJHOW IIEPEMEHHOM, IIPUMEHSS IIpaBuia
repexoia OT UCXOAHOIO YpaBHEHUs K paBHOCWILHOMY eMy. [IpoBepsTs,
SIBJISIETCSL JIM YUCII0 KOPHEM YpaBHEHUS

3.2 [TpumensTh rpaduyeckre METO B! PH PEIICHUH JUHEHHBIX YPaBHEHUN U
UX CHCTEM
3.3 [MonGupats mpuMepsI Map YuCel, SBISIOUIMXCS PEIICHHEM JIMHEHHOTO
YpPaBHEHUS C JABYMS IEPEMECHHBIMU
3.4 Crpouthb B KOOPAMHATHOM IJIOCKOCTU T'pauK JTUHEHMHOIO ypaBHEHUS C
JBYMsI TIEPEMEHHBIMH; TIOJIL3YSICH TPAPUKOM, IPUBOTUTH IPUMEPHI
pelIeHus ypaBHEHHS
3.5 PemaTe cuctembl IBYyX JTUHEUHBIX YPABHEHUH C JBYMS IEPEMEHHBIMU, B
TOM YHCJI€ TPapUIECKU
3.6 CocCTaBnsTh U pEIIaTh JIMHEHHOE YPAaBHEHHE WIIH CHCTEMY JIMHEHHBIX
yYpaBHEHHH IO YCIIOBHIO 33]]a4, HHTEPIIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aJ1a4¥ TIOJTYYCHHBIA Pe3ysIbTaT
4 Koopaunats! u rpapuku. yHxinuu
4.1 N300paxkaTe Ha KOOPIUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIIHE
3aJJaHHBIM KOOPJMHATAM, JTy4H, OTPE3KH, HHTEPBAIIBI, 3aITUCHIBATH
YHCIIOBBIE MPOMEKYTKH Ha alireOpanvecKoM sI3bIKe
4.2 OTmeuath B KOOPAMHATHOH MIIOCKOCTH TOYKH IO 3aJJAHHBIM KOOPIMHATAM
4.3 CtpouTts rpaduku muHEHHBIX GyHKINUNA. CTpouTh rpaduk hyHKINN Y = [X|
4.4 OnuchIBaTh ¢ MOMOIIBIO (DYHKITUH W3BECTHBIC 3aBUCUMOCTH MEKTY
BEJTMYMHAMHU: CKOPOCTh, BPEMS, PACCTOSIHUE, LIEHY, KOJIUYECTBO,
CTOMMOCTb, IPOU3BOIUTEIHHOCTh, BpeMsl, 00BEM pabOTHhI
4.5 Haxomuth 3HaueHue GyHKIIUHU TT0 3HAYEHUIO €€ apryMeHTa
4.6 [Tornnmats rpadudeckuii crocod MpeACcTaBICHUS U aHAIU3a HHGOPMAIIHIH,
W3BJIEKATh U MHTEPIIPETUPOBATH HHPOPMALIUIO U3 TPAPHUKOB peatbHBIX
IIPOLIECCOB U 3aBUCUMOCTEH
8 KUIIACC
Kon .
pOBepsIeMOro IIpoBepsiembie NpeIMeTHbIE Pe3yJIbTaThl 0CBOCHHSI OCHOBHOI
o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOI'0 001ero 00pa3zoBaHus
pe3yJibTaTa
1 Yucna 1 BBIYUCICHUS
Hcnonb3oBaTh HaYanbHbIE MPEICTABICHHS O MHOXKECTBE JICHCTBUTEIBHBIX
1.1 4ycel AJisl CPaBHEHHUsI, OKPYTJICHUS ¥ BBIYUCIICHUHN, N300pakaTh
JEHCTBUTENBHBIC YMClIa TOYKaMU Ha KOOPJAWHATHOU MPsIMON
[IpumeHsaTH MOHATHE ApU(METHIECKOTO KBAAPATHOTO KOPHSI, HAXOIUTh
19 KBaJIpaTHbIE KOPHH, UCTIONB3Yys MIPH HEOOXOAUMOCTH KalbKYIATOD,
' BBITIONHSATH MpeoOpa3zoBaHus BEIPAXKEHUIA, COJIEPKAIINX KBaIpaTHHIE
KOPHH, UCHOJIb3ysl CBOMCTBA KOpHEH
13 Hcnonb3o0Bath 3amucu OOIBIIUX M MATBIX YHUCEN C TOMOIIBIO JECATUYHBIX
' npobeii u creneneit yucna 10
2 AnreOpanyeckue BbIpaXKEeHUs




HpI/IMCHSITB IIOHATHUEC CTCIICHU C LICJIBIM II0OKA3aTCIJICM, BBITIOJIHATH

2.1 peoOpa3oBaHus BIPAKEHHA, COEPIKAIINX CTECHH C IIETIBIM
110Ka3aTeaeM
BbInoJIHATE TOXKAECTBEHHBIE Pe0Opa30oBaHUsl pallMOHAIbHBIX
2.2 BBIPAYKCHUI HA OCHOBE MPABWJI ICUCTBUM HAJl MHOTOYJIEHAMH U
anreOpandeckuMu ApoOsMu
2.3 PacknaapiBaTh KBaipaTHbIN TPEXUIEH HA MHOKUTENN
24 [TpumensTh MpeoOpazoBaHUs BEIPAKCHUH IS pelIeHns PasIMHbIX 38121
U3 MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEAJIbHON MTPAKTUKU
3 YpaBHEHHS ¥ HEPAaBEHCTBA
31 Pemath nuHeliHbIe, KBaJIpaTHbIE YPaBHEHUS 1 PalMOHAIbHbIE YDABHEHH,
CBOJSIILIMECS] K HUM, CUCTEMBI IBYX YpaBHEHUI C IBYyMS IEpEMEHHBIMU
[IpoBOAUTE MPOCTEHIIINE UCCIIETOBAHNS YPABHEHUHN U CUCTEM YpaBHEHH,
392 B TOM UHUCJIE€ C IPUMEHEHUEM TpaduuecKUX IpeaCTaBICHUN
(ycTaHaBnMBaTh, UMEET JIM ypaBHEHUE WJIM CUCTEMA YPAaBHEHUN pelleHus,
€CJIM UMEET, TO CKOJIbKO, U ITPOYEee)
[TepexomuTh OT CIOBECHOU (HOPMYITHUPOBKH 3a/1a4H K €€ anredpandeckon
33 MOJIENU C TIOMOIIBIO COCTABJICHUS! YPABHEHUSI MJIM CUCTEMbI YpaBHEHUH,
' WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/1a4M MOTY4E€HHBII
pe3ynbTaT
[IpuMeHsTh CBOMCTBA YHCIOBBIX HEPABEHCTB JJISl CPABHEHUS, OLIEHKH,
34 pelaTh JIMHEHHbIE HEPABEHCTBA C OJJTHON MEPEMEHHOM M UX CUCTEMBI,
' naBaTh TpadUuecKyro WILTIOCTPAIIMI0 MHOKECTBA PEIIeHU HepaBeHCTBa,
CUCTEMbI HEPABEHCTB
4 DyHKIIUA
[Tonumatsb 1 Ucnob30BaTh (PYHKIIMOHATIBHBIE IOHATHUS U S3bIK (TEPMUHBL,
4.1 CUMBOJIMYECKHE 0003HAUYCHHSI), ONIPEICTATh 3HAaUCHUE (PYHKIMH TI0
3HAYEHUIO apTr'yMEeHTa, ONPEIesTh CBOMCTBA (YHKIIUU 1O e€ rpapuKy
492 CrpouTts rpaduky sneMenTapHbIX GyHkuuii Buga: y = K/X, y = x2,y = x5,
Y = |x|, onuchIBaTh CBONCTBA YUCIOBON (DYHKIMHU 110 €€ rpapuKy
9 KIIACC
Kon .
HpoBepsIEMOro IIpoBepsiembie Npe/MeTHbIe Pe3y.IbTATEI 0CBOEHHs OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus
pe3yJibTara
1 Yucna 1 BBIYUCICHUS
1.1 CpaBHMBATH U yIOPSAJOUYNBATH PALIMOHATIBHBIE U UPPALIMOHAIIbHBIE YHCIIA
BoimonusaTe apudmernyeckue AeWCTBUS ¢ PallMOHATLHBIMHU YHCITAMH,
1.2 COYEeTast YCTHbIE U MMCbMEHHBIE MPUEMBI, BBITIOJIHATH BEIYUCIICHHUS C
VPPALMOHATIHBIMU YHCIIAMU
13 Haxonuts 3Ha4eHUs CTENEHEN ¢ LEIBIMU NOKa3aTeIMH 1 KOPHEH,
BBIYMCIISITh 3HAYEHUS] YHCIIOBBIX BbIPAXKEHUIN
14 Oxpyriarb E[eﬁCTBHTCHLHBIC HACNA, BLIIOMHATS NPHKKAKY PE3yIbTaTa
BBIYMCIIEHUH, OLIEHKY YHCIIOBBIX BBIPAXKEHUN
2 YpaBHEHMS ¥ HEPAaBEHCTBA




2.1

Pewrars nuHelHbIE U KBaIpaTHbIC YPABHEHUS, YPABHEHUS, CBOAAIIMECS K
HUM, IIPOCTeHIHe JpoOHO-pallMOHATIBHBIC YPAaBHEHHS

2.2

PemaTe cucremspl IByX TMHEWHBIX YPAaBHEHUH C JIBYMs IEPEMEHHBIMHU U
CHUCTEMBI JIByX YPABHEHUH, B KOTOPBIX OJIHO YPABHEHHE HE SIBIIACTCS
JIMHEUHBIM

2.3

Pemrate TeKCTOBBIE 3a/1a4u ANTreOpandecKuM CIIocOOOM C TTOMOIIIBIO
COCTaBJICHUA YPABHCHUSA UJIIN CUCTCMbI ABYX ypaBHeHI/If/'I C IByMA
MNEPEMCHHBIMU

24

[IpoBoaUTHE IpOCTENIINE UCCIIETOBAHNS YPABHEHUI U CUCTEM YPaBHEHH,
B TOM YHCJIE C IPUMEHEHUEM IrpapUuecKuX MpeAcTaBIeHUN (Hanpumep,
yYCTaHaBJIMBATh, IMEET JIM YPAaBHEHHUE WJIM CUCTEMA YPAaBHEHUH PEIICHMUS,
€CJIM UMEET, TO CKOJIBKO)

2.5

PemaTs nMHeliHbIE HEPABEHCTBA, KBaIpaTHbIE HEPaBEHCTBA, M300pakaTh
pelIeHre HEPaBEHCTB HA YMCIIOBOM IIPSIMOM, 3alIMCBIBATh PELICHUE C
ITOMOIIIBIO CHUMBOJIOB

2.6

Pemate cucTeMBl TUHEHHBIX HCPAaBCHCTB, CUCTCMbI HCPABCHCTB,
BKIIIOHAIOMIWE KBAAPATHOC HEPABEHCTBO, 1/1306pa>1<aTL PEIICHHUE CUCTEMBI
HCpPaBCHCTB Ha YHCIOBOM pr[MOfI, 3alMUChIBAaTh PCIICHUEC C TIOMOIIBIO
CHMBOIJIOB

Hcnonp30BaTh HEpaBEHCTBA IPH PELIEHUH PA3IMYHBIX 3344

OyHKINU

3.1

Pacnio3naBate (QyHKIIMHM H3y4eHHBIX BHIIOB. [I0Ka3pIBaTh CXeMaTHIECKH
pacroyiokeHnue Ha KOOPIMHATHOM TUIOCKOCTH rpaduKoB GyHKIIUH BUIA:
y=kXx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBHCHMOCTH OT 3HAYCHHI

K03 GHUITMEeHTOB, OMMCHIBATh CBOMCTBA (DYHKITUH

3.2

[Toxa3eIBaTh CXeMaTUYECKH PACIIOJIOKEHHIE HA KOOPAUHATHOHN TNIOCKOCTH
rpadukoB GyHkmuii Buga y = VX, Y = |X| u OomUChIBaTh CBOKWCTBA (PYHKITHIT

3.3

CtpouTth 1 N300paxkaTh CXeMaTHYECKH rpaduKH KBaIPaTUIHBIX
(GyHKIUH, OMUCHIBATh CBOMCTBA KBAJPATHUHBIX (DYHKIIHIA 1O UX
rpadgukam

3.4

PacrioznaBath kBapaTuyHyo PyHKIHIO 110 GopMylie, TPUBOIUTD
IpUMEphl KBaAPATUUHBIX (QYHKIUI U3 peaTbHOM KU3HU, PUIUKH,
reOMETPUH

Apudmernueckas U reoOMeTpHUecKas POrpeccuu

Pacrnio3naBath apI/I(bMeTI/I‘ICCKYIO N ITCOMCTPUUICCKYIO ITPOTPECCUU TIPU
Pa3HbIX crocobax 3aJaHus

4.2

BoInoHATE BBIYUCICHUS ¢ UCTIONB30BaHUEM GopMya N-TO YIeHa
apuMeTUYecKoil 1 reOMEeTPHUUECKON MPOTrPECCHii, CyMMBI IEPBBIX N
YJIEHOB

4.3

I/I306pa)I(aTL YJICHBI IMOCJICA0OBATCIIBHOCTH TOYKaMH Ha KOOpﬂHHaTHOﬁ
IIJIOCKOCTH

4.4

Pemate 3a7aum, CBA3aHHBIE C YUCIOBBIMH MOCIIEI0BATEIBHOCTSIMH, B TOM
qHCcIe 3a/1a4d U3 PealbHOM XKHU3HH (C MCIIOJIB30BaHUEM KaJIbKYIATOPA,
U(PPOBBIX TEXHOJIOTHIN)




IHNPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kox IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 Yucna v BBIYMCICHUS
JlpoOu 0OBIKHOBEHHBIC M JICCATUYHBIC, TIEPEX0]] OT OJHON (POPMBI 3amucH Ipoder K
11 npyroi. IloHsTHe palMOHaNbHOTO 4YHCIA, 3allUCh, CPAaBHEHUE, YNOPSAIOYMBAHUE
paloOHaIbHBIX YUCEI
12 Apudmernueckue IeMCTBUS C palOHaJIbHBIMU 4YHclaMu. PemieHue 3amad u3
peaIbHOM MPAaKTUKHU HA YacTH, Ha IpoOu
13 CreneHp ¢ HaTypaJlbHBIM TOKa3aTeJIeM: OIpeesIeHne, peoOpa3oBaHe BbIpaXKEHHUM
Ha OCHOBE OIPEEIICHUs, 3aIIMCh OOJIBITNX YHCET
14 [IpouieHThI, 3amuch TPOIEHTOB B BUAE ApoOH U aApoOu B BHJIe NPOLIECHTOB. Tpu
OCHOBHBIE 33/1a4M Ha MMPOLIEHTHI, pellIeHUE 331a4 U3 PeaJIbHOU MPAKTHUKU
15 [IpumeHeHre TPU3HAKOB JEIMMOCTH, DPA3JIOKEHHE HAa MHOXKUTENIHM HaTypalbHBIX
quces
1.6 PeanbpHble 3aBUCUMOCTH, B TOM UYHKCIIE MIpsiMasi U 0OpaTHasi MPONOPIMOHAIBHOCTH
2 AnreOpandecKkue BhIPaXKEHUS
21 [lepemenHble, 4YMCIOBOE 3HAYECHHUE BBIPAXKEHHS C TMepeMeHHOM. JlomycTumblie
3HAYEHUS IEPEMEHHBIX
29 [IpencraBienue 3aBUCUMOCTH MEXIy BeIMYMHAMH B BHUAE (popmynbl. Beruncnenus
o hopmynam
2.3 [IpeobpazoBanue OYKBEHHBIX BHIPOKECHHH, TOXKACCTBEHHO PaBHBIC BBIPAKCHUS
2.4 CBoiicTBa CTENEeHH C HATYpaJIbHBIM MOKa3aTeIeM
25 Opnounensl U MHorowieHol. CreneHb MHoroujeHa. Clio)keHHE, BBIYUTAHHE,
YMHOKEHUE MHOTOYJICHOB
26 @opMmysbl COKpAIIEHHOTO YMHOXKEHHS: KBaJpaT CYMMbI M KBaJpaT pPa3HOCTH.
dopmysa pa3HOCTH KBaapaToB. Pa3ioxeHne MHOrO4WIEHOB HA MHOXKHUTEITH
3 YpaBHeHust
31 YpaBHeHHE, KOpPEHb YPaBHEHNs,  NpaBUIA npeoOpa3oBaHus  ypaBHEHUS,
PaBHOCHJILHOCTh YpaBHEHUI
39 Jluneiinoe YpaBHEHHE © oz[Hoﬁv MEPEMEHHOM, YUCIIO KOPHEH JIMHEWHOTO ypaBHEHMS,
pelIeHne JMHEWHbBIX ypaBHEHU N
33 CocraBnenue ypaBHveHI/n?I [0 YCIIOBUIO 3a/ay. PeleHue TEKCTOBBIX 3aJay C
TIOMOIIIBIO YPABHEHU I
3.4 JluHeiHOe ypaBHEHHE C IBYMS MIEPEMEHHBIMU U €T0 rpaduk
Cucrema NByX JIMHEMHBIX ypaBHEHHMHM C JByMsl N€pEMEHHBIMHU. PerieHue cucrem
3.5 ypaBHEHHUH crocoOoM NoACTaHOBKU. IIpuMepbl pemieHuss TEKCTOBBIX 3ajad ¢
ITOMOIIBIO CUCTEM YPAaBHEHUN
4 Koopaunats! u rpadpuku. yHKIuu
4.1 KoopauHaTa TOUKM Ha MpsiMOM




Uucnossle npomMexyTku. PaccrositHue Mexay JAByMs TOYKaMU KOOPAMHATHOMU

4.2 N
PSIMOMA
43 HpSIMOYFOJIBHUaSI cucremMa KoopauHar, ocu OX u Oy. Abcuucca U opauHaTa TOYKH Ha
KOOPAMHATHOM TIIOCKOCTH
44 [Tpumepst F?a(bI/IKOB, 3aMaHHBIX  Qopmynamu. UreHme TpadUKOB peaTbHBIX
3aBHCHUMOCTEH
4.5 [onsitne pynkmun. ['padux ¢pyaxmun. CoiicTBa HyHKIUH
4.6 JIuneiinas gynkuwms, e€ rpaduk. ['padux pyHxmmm y = [X|
4.7 ['padmyeckoe penieHrne JMHEWHBIX YPaBHEHUH U CUCTEM JIMHEWHBIX YpaBHEHUI
8 KUIACC
Kon IIpoBepsieMblii 3JIEeMEHT COEePKAHUS
1 Yucna v BBIYMCICHUS
11 Ksanpartueiii kopenb u3 uucia. [lonsrue 06 upparmoHaibHOM 4ucie. JlecsITHaHbIe
TPUOIHKCHUS HPPATMOHATBHBIX YHCEI
12 CpoiicTBa apuPMETHYECKUX KBAJPATHBIX KOPHEM U WX TPUMEHEHHE K
Pe0OPa30BAHMIO YUCIOBBIX BRIPAKCHHUH W BEIYUCICHHSIM. J{eHCTBUTEIbHBIC YUCITa
1.3 CreneHb c 1enbIM nokasaresnem 1 €€ cpoiictBa. CTaHaapTHas 3alKiCh YUCiIa
2 AnreOpandeckre BhIpaXKEHUS
2.1 KBanpatublii TpéxusieH, pa3oKeHUue KBaJpaTHOTO TPEXUWICHA HA MHOKUTENN
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO alredpandeckoit 1poou
2.3 CrnoxeHue, BRIUUTaHNUE, YMHOKCHHE, JICJICHHE allreOpandecKux Apooeit
2.4 PanrioHanbHbBIE BRIpOKESHUS U UX TIPE0Opa3oBaHue
3 YpaBHEeHMs 1 HEPaBEHCTBA
31 KBanparnoe ypaBHeHue, ¢opmyna KOpHEW KBaapaTHOTO ypaBHEHHUS. Teopema
Buera
3.2 Pemenue ypaBHeHU, CBOASIIUXCS K TUHEHHBIM U KBaJPaTHBIM
3.3 [Ipocreiinme npoOHO-pallOHANBHBIE YPaBHEHUS
I'padmyeckas uHTepmperanusi YpaBHEHHM C JBYMS TEPEMEHHBIMU M CHCTEM
3.4 JTUHEHHBIX YpaBHEHUW C JABYMS IepeMeHHbIMH. [lpuMmepsl pemlieHUs cucrteM
HEJIMHEWHBIX YpaBHEHUH C IByMsI IEpEMEHHBIMU
3.5 Pemenne TeKCTOBBIX 3a1au aNredpandeckum crnocooom
3.6 UncnoBble HEPABEHCTBA U X CBOMCTBA
3.7 HepaBeHCTBO ¢ 0/1HOM TEpEMEHHON
3.8 PaBHOCHIIBHOCTH HEPAaBEHCTB
3.9 JIuHelHbIE HEPABEHCTBA C OJTHOM IIEPEMEHHOU
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHON IEpEeMEHHOM
4 OyHKIMH
41 [Tonsitne ¢ynkuuu. OONacTh ompeneNeHUuss U MHOXKECTBO 3HAUEHUH (YHKIIHUH.

Cnioco6bl1 3a1anust pyHKIMH




4.2 I'padux Gynkun. Yrenue cBoicTB GyHKINU O €€ rpaduKy
4.3 [Tpumeps! rpadukoB HYHKIUH, OTPAKAIONUX PEATbHbIE MPOIECCHI
44 OyHKIMH, OMUCHIBAIOUINE MPSAMYI0 U 00paTHYIO MPONOPIHOHAIBHBIE 3aBUCUMOCTH,
uX rpaduKu
4.5 @OyHkuuu y =x?,y = x8
4.6 Oyakmuu Y = [1X, Y = |x]
4.7 ['paduueckoe penieHne ypaBHEHUH M CUCTEM YpaBHEHUN
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUS
1 Yucna v BBIYMCICHUS
11 ParionanbHble uncia, UppalvoHaIbHbIE YHMCIa, KOHEUHbIE U OECKOHEYHbIE JIECSITUYHBIC
Ipobu
MHoXecTBO JIeHCTBUTENBHBIX 4YHCEN, JEHCTBUTENIbHbIE 4YHClIa KaKk OeCKOHEYHbIe
1.2 | mecsatmunbie apoOu. B3amMHO OJHO3HAYHOE COOTBETCTBHE MEKIY MHOXKECTBOM
JNEUCTBUTEIBHBIX YNCET U KOOPAUHATHOU NpsiMoi. CpaBHEHHUE NEUCTBUTENBHBIX YHCEIT
1.3 | ApudmeTndeckue eHCTBUS C ICHCTBUTSIIBHBIMU YHCITAMH
W3mepenusi, npubnnxeHus, OuLEHKH. Pa3Mmepbl OOBEKTOB OKpYXAIOLIEro MHpa,
14 | /WMTETBHOCTH NPOLECCOB B OKPYHKAIOIEM MHPE. [IpubmmxkEHHOE 3HaYeHNE BEIIMYHHBI,
TOYHOCTh mNpuobnmxeHus. OkpyrieHue uyucen. llpukuaka U OIEHKAa pe3ylbTaToOB
BBIYMCICHUI
2 YpaBHEHUs 1 HEPABCHCTBA
2.1 | YpaBHEHH C OJTHOM MEpEeMEHHOU
2.2 | Jlunelinoe ypaBHeHue. Pemenne ypaBHEHUH, CBOISIIMXCS K JIMHCHHBIM
2.3 | KBagparnoe ypaBHeHue. Penienuie ypaBHeHUMH, CBOISIINXCS K KBaAPATHBIM
24 BHKBanpflTHoe ypaBHeHue. [lpumepnl pemieHus ypaBHEHUM TpeTbel W 4YETBEPTOI
CTeNeHel pa3ioKeHHEeM Ha MHOKUTEIH
2.5 | Pemenne npoOHO-paiMOHAIBHBIX YpaBHEHU
2.6 | Cucrembl ypaBHEHHI
2.7 | YpaBHeHUE C IBYMs IEPEMEHHBIMH U €ro rpaduk
2.8 | PemeHue cuctem IByX JIMHEWHBIX YPaBHEHUU C ABYMS IEPEMEHHBIMU
29 Pemenune cuctem AByX ypaBHEHUH, OAHO U3 KOTOPBIX JHHEWHOE, a JPYyroe — BTOPOU
CTETeHH
2.10 | I'paduueckasi HHTEpIPETALMS CUCTEMbI YPAaBHEHHUH C IBYMsI IEPEMEHHBIMU
2.11 | PemnieHue TEKCTOBBIX 3a/1a4 aNreOpanuecKuM CIoco00OM
2.12 | YucnoBble HEPAaBEHCTBA U X CBOMCTBA
2.13 | Pemenue TUHEHHBIX HEPABEHCTB C OJHOM MepeMEeHHOMN
2.14 | Pemenue cucteM JUHEHHBIX HEPABEHCTB C OJIHON MEPEeMEHHOM
2.15 | KBajgpaTHble HEpaBeHCTBA
2.16 | I'pajuueckas HMHTEpIpeTalMsi HEPABEHCTB M CHUCTEM HEPAaBEHCTB C JIBYMs




NICPCMCHHBIMHA

3 OyHKIIUU
31 KBamparnunas ¢ynkius, e€ rpaduk u coiicTBa. I[lapabona, KOOpAWHATHI BEPIIHHBI
apadoJIbl, 0Ch CHMMETPHUH 1apadoJIbl
3.2 | I'paduku dbynkiwmii y=KX, y=kx+b u ux coiicta
3.3 | I'padmku dynkimii y=Kk/X, y = x® u ux cBoiicTBa
3.4 | I'padmku QyHKIMIA , ¥ KX CBOHCTBA
4 UucnoBele NOCIEA0BATENbHOCTH
41 Omnpenenenve W cHnocoObl 3aJaHUSl 4YMCJIOBBIX IOCJIENOBATENILHOCTEH. 3ajlaHue
TOCJIEI0BATEIILHOCTH PEKYPPEHTHOM (hopMyIion u hopmysioit N-ro deHa
49 Apudmernueckas nporpeccus. @opmynbl N-ro 4yieHa apuPMETHUECKON MPOTPECCHH,
CYMMBI IIEPBBIX N YJICHOB
43 I'eomerpuueckas nporpeccus. @opMylsibl N-TO WIEHA T€OMETPUYECKON IPOrPECCHH,
CYMMBI IIEpBbIX N YJICHOB
4.4 N300paxkenue uieHoB apupMeTHUYeCKOW M T€OMETPUYECKON Mporpeccuil ToukaMu Ha
KOOPJIMHATHOM TJIOCKOCTH. JIMHEMHBIN M SKCTOHEHIIMAIBHBINA POCT
4.5 | CnosxHble MPOLIEHTHI




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEEOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon IIpoBepsiemble TPeOGOBaHUS K NMPEAMETHBIM Pe3yIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOIf 00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'O 0011Iero 00pa3oBaHus
TpeOoOBaHuUsl Ha ocHoBe PT'OC

YMeHue onepupoBaTh MOHATUAMU: MHOKECTBO, ITIOJMHOKECTBO, OIIEpaL[Uy HaJ
MHOXXECTBAMH; YMEHHE ONEPUPOBATh MOHATHSAMH: Tpad, CBS3HBIA rpad,
JEPEBO, LUKI, IPUMEHATh HX IPU PEIICHUH 33a4; YMEHHE MCIOJIb30BaTh
rpaduyeckoe MpeCTaBICHNE MHOYKECTB JJIsl ONIMCAHUS pealIbHbIX MPOLIECCOB U
SIBJICHUH, TIPY PELLIEHUH 3a/1a4 U3 APYIUX YUeOHBIX MPEAMETOB

YMeHue onepupoBaTh TMOHATHSAMHU: OIPEACICHUE, AaKCHOMa, TEeopeMa,
JI0KA3aTeJIbCTBO; YMEHHE paclo3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS,
MPUBOJAUTH TPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTPHUIIAHUSA
BBICKa3bIBaHUM

YMeHne onepupoBaTh MOHATUSIMH: HATYypaJIbHOE YUCIIO, TPOCTOE M COCTABHOE
YUCJIO, ACTUMOCTh HATYPAITBHBIX YHCEI, PU3HAKH JIETUMOCTH, I€JI0€ YHCIIO,
MO/TyJTb YHCJIa, OOBIKHOBEHHAS ApOOh M JIECATUYHAS JPOOb, CTAHIAPTHBIN BUJT
YUClIa, palMOHAIBHOE YHCIIO, HWPPANMOHATIBLHOE 4YHCIIO0, apu(METHUECKHI
KBaJpaTHBI KOPEHb;, YMEHHUE BBITIOJHSTH JCUCTBUS C YHCIIaMH, CPAaBHUBATh U
YIOPSAIOYMBATh YHCIIA, MPEACTABIATh YHCIA HA KOOPAMHATHOW TIPSIMOM,
OKPYIJISITh  YMCJIA; YMEHHE JellaTh TNPUKUAKY U OLEHKY pe3yjibTaTa
BBIYHCICHUH

YMeHHe OmepupoBaTh TOHSTHSIMH: CTEIEHb C LENBIM  IOKa3aTelieMm,
apudMeTHUECKU KBaJpaTHBIM KOPEHb, MHOTOWICH, ajreOpandeckas IpoOb,
TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypajJbHOW CTEIECHH OOJIbIIE €IMHHMIIBI,
YMEHUE BBITIOJIHITH pacu€Thl Mo GopmMysam, mpeoOpa3oBaHus LENbIX, IJPOOHO-
pallMOHABHBIX  BBIPQAKCHUH W BBIPOKCHHW C KOPHSMH, pPa3JIOKEHUE
MHOTOWIEHA Ha MHOXHUTEIH, B TOM UYHUCIE C KCIOJb30BaHHEM (GopMyn
pPa3HOCTH KBAJIPATOB M KBAJIpaTa CyMMbI U pa3HOCTH

VYmenune OIICpHUPOBATH IOHATUAMMA: YHCIOBOC PAaBCHCTBO, YPaBHCHUEC C OI[HOﬁ
nepeMeHHoﬁ, YUCJIOBOC HEPABCHCTBO, HCPABCHCTBO C nepeMeHHoﬁ; YMCEHUC
peumaTb JIMHEHUHBIE U KBaJApaTHBIC YpAaBHCHMUA, ,Z[pO6HO'paI_II/IOHaJ'IBHBIe
YpaBHCHHUA C OJTHOM HCpCMeHHOﬁ, CUCTEMbI NIBYX JIMHEHHBIX ypaBHeHHﬁ,
JIMHEHUHEBIE HCPABCHCTBA U UX CUCTCMbI, KBAAPATHLIC U I[pO6HO'paI_II/IOHaJ'IBHBIe
HCpPaBCHCTBA C OJIHOM nepeMeHHoﬁ, B TOM 4YHCJIC IIpU PCIOCHUMU 3aJad U3
Apyrux npeaMeToB W  MOPAKTUUYCCKUX  3a4ad;, YMCHUC  HCIIOJIB30BATb
KOOPAUHATHYIO IIPAMYHO U KOOPAWMHATHYHO IIJIOCKOCTL JIA 1/1306pa>1<eHH51
peHleHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U CUCTCM

YMeHue omnepupoBaTh NOHATUSAMH: (yHKOMS, Trpaduk QyHKUMH, HYIH
(GyHKLIMH, TPOMEXKYTKM 3HAKOMOCTOSIHCTBA, MPOMEXYTKH BO3PACTaHMUA,
yObIBaHUs, HauOonbllee M HaUMEHbIIee 3HAYeHHs (QYHKUUU; YMEHHe
ONIEpPHPOBATH MOHATHAMU: MpsAMasi MPONOPIMOHAIBHOCTD, JTUHEHHAS QYHKIMS,
KBajgpaTuuHas  (yHKUMsA, oOpaTHas MNPONOPLUOHAIBHOCTH, Mapabora,
runep0oIia; yMeHue CTpouTh rpaduku (QyHKIMHA, UCHOIB30BATh IpaduKu Ui
ONPEJEIICHUs] CBOMCTB NPOLIECCOB M 3aBUCHUMOCTEH, Ul PELIEHUs 3a1ad U3




IpYruX Y4eOHBIX TPEAMETOB M peaJbHON JKU3HM; YMEHHE BBIPaXKaTh
(dopMynaMu 3aBUCUMOCTH MEX/1y BETMYMHAMU

YMenue ONCpUPOBATh MNOHATHUAMU: NOCICAOBATCIBHOCTD, apH(bMeTqucxa;I u
reoMeTpHYEecKast IIPOrpeCCUu; yYMEHHE UCIIOJIb30BaTh CBOWCTBA
HIOCTIeIOBATENbHOCTEH, (OPMYNIBI CyMMBI M OOIIEro 4ieHa MpH pPelIeHUH
3aJa4, B TOM YHUCIIE 33/1a4 U3 IPYTrUX y4eOHBIX MPEIMETOB U PETbHOM KU3HH

VYMeHue pemarh 3aaud pa3HbIX TUIOB (B TOM 4YMCJI€ HA MPOLEHTHI, J0JIHU U
9YacTH, JBIKEHHE, PadOTy, IIEHy TOBApOB W CTOMMOCTH IOKYIIOK W YCIYT,
HAJIOTH, 33/1a4M U3 00JaCTH yIpaBIeHHUS TUYHBIMUA U CEMEHHBIMU (PMHAHCAMN);
YMEHHUE COCTAaBJIATh BBIPAXKCHWS, YPaBHEHHs, HEPABEHCTBA M CUCTEMBI IIO
YCIOBUIO  3aJayd, MCCIEAOBAaTh IIOJy4EHHOE pEHICHHME M  OLEHUBATh
MIPaBAOIO00HOCTh MOJTYYEHHbIX PE3YJIbTATOB

YMenue omnepupoBaTh NOHATUAMHU: (GUTYpa, TOYKa, OTPE3OK, MpsMas, Jyd,
JOMaHas, Yroj, MHOIOYIOJIbHUK, TpPEYroJbHUK, paBHOOEAPEHHBIH U
PaBHOCTOPOHHUN TPEYroJbHUKH, NPSIMOYTOJbHBIH TPEYroiabHUK, MEAHaHa,
OucceKTpuca U BBICOTA TPEYroJIbHHKA, YETHIPEXYTOJIbHUK, Mapajuiesorpamm,
poMO, MpSMOYTOIbHUK, KBaJApaT, Tpanenus; OKpyKHOCTb, Kpyr, KacareiabHasi;
3HAKOMCTBO C MPOCTPAHCTBEHHBIMU (PUTypaMU; YMEHHUE pelliaTh 3a/1a4u, B TOM
YHCclie U3 TOBCEHEBHOM JKM3HM, HA HAXO0XKJIEHUE F€OMETPUUECKUX BEIMYUH C
MIPUMEHEHHEM U3Y4YEHHBIX CBOMCTB QUTyp U (aKToB

10

YMeHne  omepupoBaTh  TMOHATHAMH:  PABEHCTBO  (uryp, paBEHCTBO
TPEYrOJbHUKOB; MapajuIeIbHOCTh M MEPHEHAUKYISPHOCTh MPSAMBIX, YIOJ
MEeXAy NPSMBIMH, NEPIECHIUKYISAp, HAKJIOHHAs, MpOeKuus, nomodue duryp,
MOJA0OHbBIE TPEYTOJIbHUKH, CHMMETPHSI OTHOCUTEIBHO TOUKHU U MPSAMOIl; yMEHHE
pacrno3HaBaTh PaBEHCTBO, CUMMETPHUIO U MoaoOHe (uryp, napamuieabHOCTh U
MEPIEeHIUKYIIPHOCTD NMPSMBIX B OKPY)KAIOIIEM MUPE

11

YMeHne onepupoBaTh MOHITHAMU: JUIMHA, PACCTOSTHUE, YToJl (BeIUYMHA YTIIIa,
CHUHYC ¥ KOCHHYC yIJia TPEYroJIbHHKA), IJIOMIA/h; YMEHHUE OIICHUBATH pa3Mephl
MIPEIMETOB U OOBEKTOB B OKPY)KAIOIIEM MHPE; YMEHUE NMPUMEHATH (HOPMYIIbI
MepuMeTpa U IUIOIIAJIM MHOTOYTOJIbHUKOB, JUIMHBI OKPY)KHOCTH M IUIOIIAIA
Kpyra, oObeMa NpPAMOYrOJIbHOTO Tapajieienuneaa; yMEHUE NPUMEHSAThH
MPU3HAKU PABEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpUroHOMETpHUUYECKUE COOTHOLICHUS JJIsi BBIYMCIICHHS
JUTAH, PACCTOSIHUM, TIIOIIANEH

12

YMmenue u3o0paxkaTh MmiIockue GUrypbl U UX KOMOUHAILIMHU, POCTPAHCTBEHHbIE
Gburypsl OT pyKH, ¢ MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB M AJIEKTPOHHBIX
CPEJCTB MO TEKCTOBOMY HJIM CUMBOJILHOMY OTIMCAHHUIO

13

YMeHue omnepupoBaTh MOHATHUAMU: IPSAMOYroJibHAas CHUCTEMa KOOpPJAWHAT;
KOOPJAMHATBl TOYKH, BEKTOp, CyMMa BEKTOPOB, IMPOU3BEJICHHE BEKTOpa Ha
YHCIIO, CKAJISIPHOE MPOU3BEICHUE BEKTOPOB; YMEHUE HCIIOIb30BaTh BEKTOPBI U
KOOPJAMHATHI ISl MIPEACTABICHUS JAaHHBIX M pPEIIeHUs 3ajgady, B TOM YHUCIIe U3
JPYruX y4eOHBIX MPEIMETOB U PEAIbHOM KU3HU

14

YMeHue onepupoBaTh MOHATHSAMM: CTOJIOMKOBBIE M KPYTOBBIE JHarpaMMbl,
TabaMIbI, cpeaHee apudmMeTHueckoe, MeauaHa, HauOoJplllee U HaUMEHbIIee
3HAa4YeHHUs, Pa3Max YMCIIOBOrO HabOpa; yMEHUE U3BJIEKaTh, HHTEPIPETUPOBATH
U TpeoOpa3oBbIBaTh HMHGOPMAIMIO, TMPEACTABIECHHYIO B TaliuIax M Ha
Jyarpammax, OTpa)karolllyr0 CBOMCTBA U XapaKTEPUCTUKH PEalIbHbIX IIPOLIECCOB




)51 HBHCHI/Iﬁ; YMCHHUC pacClioO3HABATb HM3MCHYHMBBIC BCIIMYMHLBI B OKPYKAIOLICM
MHUpE

15

YMeHue omnepupoBaTh  MOHATHUAMU:  CIy4alHBIM  ONBIT  (CIIy4aHBIN
9KCIIEPUMEHT), 3JIEMEHTApHOE COOBbITHE (JIEMEHTAPHBIM HCXOJ) CIy4ailiHOTO
OTBITA, CIIydailHOE€ COOBITHE, BEPOATHOCTH COOBITHS, YMEHHE HaXOJUTh
BEPOSITHOCTH ~ CIy4ailHbIX COOBITUH B ONBITaX C PaBHOBO3MOXKHBIMU
DIIEMEHTAPHBIMH  COOBITUSMH;  YMEHHE  peliath  3aadyd  METOJIOM
OpraHM30BaHHOIO Iepedopa M C HCIOJIb30BAHUEM MpPaBUIa YMHOXKEHUS;
YMEHHE OLICHUBATh BEPOSITHOCTU PEAIbHBIX COOBITHI U SBIEHUI, MOHUMAaTh
POJIb IPAKTUUECKU JIOCTOBEPHBIX M MAJOBEPOSITHBIX COOBITUN B OKPYXAIOLIEM
MHUpPE M B JKU3HU; 3HAKOMCTBO C TIIOHSATHEM HE3aBHUCHUMBIX COOBITHIA;
3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN U €r0 POJIbI0 B MACCOBBIX SIBICHUSAX

16

YMeHue BbIOMpaTh MOAXOIAMIMM H3y4eHHBIH METOJA JJsl pElIeHus 3aaayd,
MIPUBOJUTH NIPUMEPBI MATEMATUYECKUX 3AKOHOMEPHOCTEN B IPUPOJE U KU3HH,
pacro3HaBaTh IIPOSIBJICHME 3aKOHOB MATEMAaTHUKHM B MCKYCCTBE, OIMCHIBATh
OT/ACNBbHBIE BBIJIAIOIIMECS PE3YNbTAaThl, IOJYYEHHBIE B XOJE pPa3BUTHS
MAaTeMaTHKN KaK HayKW, IPHBOJIWUTH MPUMEPHl MAaTEMATHYECKUX OTKPBITHUH U
HX aBTOPOB B OT€YECTBEHHON U BCEMHUPHOUN HCTOPUH




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

11O MATEMATHUKE
Kox IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 Yucna v BBIYMCICHUS
1.1 | HarypanbHble u nensle yncia. [Ipu3Haku 1e1MMOCTH HENbIX YUCEeT
19 OOBIKHOBEHHBIC W JCCATUYHBIC APOOU, TPOICHTHI, OCCKOHCUHBIC IEPHOTUICCKHE
] apoou
1.3 | PanmoHanpHbIe unciia. ApudMeTHIeCKHe ONepaluy ¢ PAlMOHATBHBIMHA YHCIaAMHU
1.4 | JeiictBuTenbHble ynucna. ApudmMeTnyeckue onepamnuu ¢ JeMCTBUTEIbHBIMY YHCIaMU
15 [Mpubmx€HHBIE BBHIYUCICHUS, TIPABHJIA OKPYIJICHHS, MPUKHUIKA U OIIEHKA pe3ysbTaTa
' BBIUHCIICHU I
2 Anrebpandeckue BbIpaKeHHs
2.1 | bykBeHHbIE BRIpaOXECHHS (BBIPOKEHHSI C TIEPEMEHHBIMH)
29 Crenens c nenbiM nokazatesneM. CTeneHb C palMOHalIbHBIM MoKa3zareneMm. CBoicTBa
' CTETIeHU
2.3 | MHOTOWIEHBI
2.4 | AnreOpandeckas qpoOb
25 ApubdmMeTnuecknii KOpeHb HATypalibHOW cTemneHH. JlelcTBus ¢ apudmeTHdecKumMu
' KOPHSIMU HaTypaJbHOW CTENIEHU
3 YpaBHEHUs 1 HEPABCHCTBA
3.1 | LHemnsie u npoOHO-panrioHaabHbIe ypaBHEeHUS. CHCTEMBI M COBOKYITHOCTH YPaBHCHUIMA
3.2 | Lensie u npoOHO-panrioHaIbHbIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB
3.3 | Pemrenne TeKCTOBBIX 3a1ay
4 | HucnoBble MOCIEN0BATEIbHOCTH
4.1 | IlocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS IOCIIEA0BATEIbHOCTEM
4.2 | Apudmernueckas U reomeTpudeckas nporpeccun. @opmysa CI0KHBIX TPOIEHTOB
5 OyHKIMHU
Oynkuus, cnocoOwl 3aaanus QyHkuuu. ['paduk ¢ynkuuu. OOnacte ompelneneHus u
5.1. | MHOXKecTBO 3HaueHui OQyHkumu. Hymm ¢ynxumun. IIpoMexyTkM 3HaKONOCTOSHCTBA.
[IpomexyTku MOHOTOHHOCTH (YyHKIMH. MaKCUMyMbI M MHUHUMYMBI (YHKIIHH.
HauGonbIiee 1 HauMeHblllee 3HaYeHHe (PYHKIIMU Ha IPOMEKYTKE
6 KoopaunaTsl Ha mpsAMOil U TIIOCKOCTH
6.1 KoopnunatHas npsimast
6.2 JlexapTOoBbI KOOPAMHATHI HA IJIOCKOCTH
7 I'eomerpus
71 I'eomerpuueckue GUrypsl 1 uX CBONCTBa
7.2 TpeyroybHuK
7.3

MHOroyrojasHuKH




7.4

OKpyXHOCTb U KpYyT

7.5 N3mepenue reoMeTpuyecKiX BEIUUNH
7.6 BekTopsl Ha IIJIOCKOCTH

8 BeposTHOCT 1 cTaTuCTUKA
8.1 | Onncarensuas cratucruka
8.2 BepostHocTs
8.3 Komb6unaropuxka
8.4 | Muosxecrsa
8.5

I'pader




YUYEBHO-METOJMYECKOE OBECIEYEHME OGPA30BATEJBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

Jl1s peanu3anuy MporpaMMbl UCIIOJIB3YIOTCS YUeOHUKH, TOMYIIIEHHBIE K
WCMOJIb30BAHUIO TIPU PeATM3allii UMEIOIUX FOCYAaPCTBEHHYIO aKKPEAUTALINIO
o0Opa3oBaTeIbHBIX IPOrPaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIET0, CPETHETO
o01rero 00pa3oBaHMs OPraHU3AUSIMU, OCYIIECTBISIOUUMMU 00pa30BaATEIbHYIO
JeATEIbHOCTD, IIpUKa3oM MuHIpocBenieHus ot 26.06.2025 Ne 495:

e Maremaruka. Anrebpa: 7-i1 kimacc: 6a30BbIM ypOBEHb: yueOHUK; 15-€ uznanue,
nepepaborannoe MakapsrueB FO.H., Munntok H.I'., Hemko K.W. u nap.; nox
penakuueir TensikoBckoro C.A. AxuuonepHoe obmectBo «W3narenscTBO
«IIpocBemenuer;

e Maremaruka. Anrebpa: 8-i1 kimacc: 6a30BBIM YpOBEHb: yUeOHUK; 16-¢ u3znanue,
nepepaborannoe MakapsrueB FO.H., Munntok H.I'., Hemko K.W. u nap.; nox
penakuueir TenskoBckoro C.A. AxuuonepHoe obmectBo «W3narenscTBO
«IIpocBemienuey;

e Maremaruka. Anrebpa: 9-it kinacc: 6a30BBIM YpOBEHb: yUeOHUK; 15-€ uznanue,
nepepaboranHoe MakapserueB FO.H., Munmtok H.I'., Hemkos K.W. u nap.; nox
penakuuenr TensikoBckoro C.A. AxuuonepHoe obmectBo «W3narenscTBO
«IIpocBemienuey;

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

e MeToanueckoe mocodue K MpeaAMETHOM JIMHUM yueOHuKoB 1o anreope HO. H.
MakaperiueBa, H. I'. Munmox, K. WM. HemkoBa wu 1p.2-e wu3aaHue,
crepeotunHoe MockBa «IIpocsenienne» 2023

e COOpHUK THWIIOBBIX 3aJlaHUN JJisi TEKYIIEro OIICHUBAHUS 10 Y4YEOHBIM
npenmeram «Matematuka u « MadopmaTika»: MeToIMIECKre peKOMEHIanu /
T.B. Pacramanckas, E.A. bapakoBa. A.C. T'opomenckas — M.: ®I'BHY
«MHCTHTYT conepkaHus M1 METOJIOB 00ydeHUs», 2024.

e JlocTuxkeHre MEeTanpelIMETHBIX PE3yIbTAaTOB B paMKax HM3yYEHHs MPEIMETOB
MaTEeMaTUYEeCKOro Oioka (OCHOBHOE o0Iiee 0Opa3oBaHME) : METOAMYECKUE
pexomenmaruu /JI. O. Pocnosa, E. E. Anekceesa, E. B. by1iko ; mox pexn. JI. O.

Pocnosoit. — M. : ®I'BHY «MHCTHTYT cTpaTerun pa3BUTHS OOpa30oBaHUSY,
2023.

U P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET
bu6mnorexka IIOK


https://1zavuch.ru/group?groupId=136489280&locale=ru&date=2025-06-01&isStatic=false&pubAlias=zav.supervip




