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INOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISE€TCS OJHUM W3 ONOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHa 00€CTIEUNBACT U3YUCHHE APYTHX IUCHIUILIINH, KaK €CTE€CTBEHHO-
HAy4YHOIrO, TaK M TYMAaHUTAPHOTIO IIMKIJIOB, €€ OCBOCHHE HEOO0XOIUMO s
IPOAOJKEHUs 00pa30BaHUs M B TOBCEAHEBHOMN KU3HU. Pa3BuTHe y 00yvarommxcs
HAyYHBIX TPEJCTABICHUN O TMPOUCXOXKACHUM € CYINIHOCTH alreOpandecKux
a0cTpakiuii, croco0e OTPaKeHHsI MaTeMaTUYECKOW HAYKOW SIBICHUHN U TPOIECCOB
B NpUpOJie U OOIIECTBE, POJIM MATEMATHYECKOTO MOJICIUPOBAHMS B HAYYHOM
MO3HAHUHU M B MPAKTHUKE CITOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBINUICHUS, HEOOXOAUMBIX /IS aJanTallid B COBPEMEHHOM IH(PPOBOM
obmectBe. M3ydyenune anreOpbl oOecreuyuMBaeT pa3BUTHE yMEHHsI HaONIOAaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MHBIIIJICHUS,
CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU JICUCTBHSI M BBIBOJBI,
dbopmynupoBath yTBepxkaeHUsI. OCBOEHUE Kypca alire0pbl 00eCIeunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHNUS OOYYaIOMUXCs: OHU MCHOJB3YIOT JCIyKTUBHBIC U
WHIYKTUBHBIE PAcCYXKIEHUs, 0000IIeHNEe U KOHKPETU3AIUIo, a0CTparupoBaHue u
ananoruto. OOyueHue  anrebpe  TpeanonaraeT  3HAYUTENbHBIA  O0BEM
CaMOCTOSTENIbHON  JIEATENBbHOCTH OO0Yy4YaloIMUXCs, IMO3TOMY CaMOCTOSITEIIbHOE
pelIeHre 3aa4 SBISETCS peaan3alieil 1esTeTbHOCTHOTO MPUHIINIA 00yIeHNUS.

B crpyktype mnporpammel yueOHOro kypca «Anredpa» uisi OCHOBHOTO
o0miero o6pa3oBaHMsl OCHOBHOE MECTO 3aHHMAIOT COJEPKATEIbHO-METOANYECKHE
auHUM: «Hucna v BeIUKCICHUSN», « ANreOpandecKkue BhIpRXXEHUS Y, «YpaBHEHUS U
HepaBeHCTBa», «DyHkimm». Kaxmgas w3 3THX colepiKaTeabHO-METOIUIECKIX
JMHUHN pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET M3yUCHUS Kypca, B3aUMOJIEHCTBYS C
IPYTUMHU €ro JUHUuSMUA. B xome wm3ydeHus yd4eOHOro Kypca oOydaronumcs
MPUXOAUTCS JOTHYECKU PACCYKIIaTh, UCIOIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B cBsi3u ¢ 3TMUM B mporpammy ydeOHOro Kypca «AJredpa» BKIIOYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, MPEJICTaBICHHBIE BO BCEX OCHOBHBIX pasjeiax
MaTeMaTU4eCKOro o0pa3oBaHusl U CHOCOOCTBYIOIIUE OBJIAJCHUIO OOYyYaIOIIUMUCS
OCHOB  YHUBEpPCAJIBHOTO MaremaTtudeckoro s3bika. CopepkaTenbHOW U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTO Kypca «Anredpa» SBISETCS €ro
UHTETPUPOBAHHBIN XapaKTep.

Copepxanne nuHMM «Yucia W BBIYUCICHUS» CIY>KUT OCHOBOW MJIs
JabHEHIIIeT0 U3Y4YEHHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYarOUINXCS
JIOTUYECKOTO MBINUICHUS, OPMUPOBAHUIO YMEHHS MOJIH30BATHCS aIrOpUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAMMBIX JIJISi IOBCEITHEBHOM
KU3HU. Pa3BUTHE TOHATHSA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs
CBS3aHO C PAIMOHATBLHBIMH W HPPANMOHATBLHBIMU YHCIAMH, (OPMHUPOBAHHUEM



IOpPEICTaBICHUA O JAEUCTBUTEIBHOM YMCIE. 3aBEpLICHHUE OCBOCHUS YMCIOBOU
JIMHUU OTHECEHO K CpeIHEMY 00I111eMy 00pa30BaHUIo.

ConeprxaHue JByX anreOpandecKux JMHUN — « AJIre0OpanyecKkue BhIPaXeHUs»
U «YpaBHEHUS U HEPABEHCTBa» CIIOCOOCTBYET (hOPMUPOBAHUIO Yy OOYUAIOLIMXCS
MaTeMaTUYeCKOTo amnmnapara, HeoOXOAMMOIo JUIsl pelieHHs 3ajad MaTeMaTHKH,
CMEXHBIX TPEAMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3azad. Ha ypoBHe
OCHOBHOro 00miero o0Opa3oBaHMsl Y4eOHBIM MaTepuan TpPYHIUPYETCS BOKPYT
palMOHAJIBHBIX BBIpaXKEHUI. AnreOpa JEMOHCTPUPYET 3HAUEHNE MAaTEMAaTUKH Kak
A3bIKa JUISI TOCTPOCHHMS MAaTEMaTUYECKUX MOJENIEH, ONMMCAaHUS IPOLIECCOB H
SBJIEHUI peaidbHOro Mupa. B 3amaun oOyueHuss anreOpe BXOAAT Takke
JaJbHENIIee pa3BUTUE ANTOPUTMHUUYECKOTO MBIIUIEHUS, HEOOXOIMMOro, B
YacCTHOCTH, MJI1 OCBOEHHMS Kypca HWH(OPMATUKHU, U OBJAJEHUE HaBbIKaMU
JIeNyKTUBHBIX paccyxaenuil. [IpeoOpa3oBanre cUMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEHN K MAaTEMaTHYECKOMY TBOPYECTBY.

Copepxanue (pyHKIIMOHATbHO-TpaUUECKON JINHUU HALIEIEHO Ha MOJIy4eHHE
oOyyJaronMMucs 3HaHUi 0 (PYHKIMSAX Kak Ba)KHEHIIeH MareMaTH4ecKol MOojenu
JUISL OUCAHUsS M UCCIEAOBaHUS pa3HOOOPAa3HBIX MPOLECCOB M SBJICHUN B MPUPOJIE
u obmecTtBe. M3ydyeHne marepuana crocoOCTBYET Pa3BUTHIO Y OOYy4aromIuXcs
YMEHUS UCIIONB30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIE CPEACTBA A3bIKA MATEMATUKH —
CJIOBECHBIE, CHUMBOJINYECKHE, TpauyecKue, BHOCUT BKJIaJ B (OPMUPOBAHUE
IPEICTAaBICHUNA O POJIM MAaTEMAaTUKU B PA3BUTHH LIMBUIIM3ALMU U KYJIbTYPHI.

CornacHo ydeOHOMY IlaHy B 7-9 kJaccax wH3ydaeTcsi y4eOHBIM Kypc
«Anre0Opa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE Pa3fesibl COJCpPIKAHUS:
«YUucna W BBIUMCIEHUS», «ANreOpaueckue BBIPAKEHUS», «YpaBHEHUA U
HEpaBEHCTBa», « DYHKIIUM.

Ha uzyuenue yuebHoro kypca «Anredpa» orsogutcs 306 yacoB: B 7 Kiacce
— 102 gaca (3 ygaca B Hemeno), B 8 kimacce — 102 gaca (3 yaca B Heaemno), B 9
kiacce — 102 yaca (3 yaca B Hezeno).



COJEPXAHME OBYUYEHUA
7 KIIACC

Yucjia 1 BBIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSITHUYHBIE, NEPEXO OT OJHOM (HOpPMBI 3amucu
apobeit k gapyroit. IloHAaTHE palnMOHAIBHOrO 4YHCJIA, 3allCh, CpPaBHCHHE,
yHOPSA0UMBAHUE  PALMOHAIBHBIX  4Yuced. Apudmernueckue JEHCTBUSA C
palMOHAIIBHBIMYA YHMClIamMu. PemeHue 3aga4 U3 peajbHOM MPAaKTUKHA HA 4acTH, HA
JpoOu.

CreneHb C HaTypaJbHBIM IIOKa3aTeJeM: OIpeAesIeHHe, Npeodpa3oBaHue
BBIPQXXCHHUI Ha OCHOBE OIpeNeeHHMs], 3aUCh 0oNbIIMX yucen. [IponeHTsl, 3anuck
IPOLEHTOB B BHUJIE ApOoOU U ApoOU B BHUJE NMPOLEHTOB. TpU OCHOBHBIE 33aJjaud Ha
IIPOLIEHTHI, PEIIEHUE 3a7a4 U3 PEATbHON IPAKTHKHU.

[IpumeHeHne TPU3HAKOB  JEIUMMOCTH, PA3jJ0KEHHE HA  MHOXHUTEIU
HaTypaJIbHBIX YUCEIL.

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

Auire0panvecKue BbIPpaKeHU

[IepemeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAKEHUSA C NEPEMEHHOMU. JlomycTUMBIE
3Ha4YeHUs NepeMeHHbIX. [IpeacraBnenne 3aBUCUMOCTH MEXKY BEJIMYMHAMU B BUJIE
(dopmyibl. Beruncnenus no gpopmynam. [lpeodpazoBanue OyKBEHHBIX BbIpaXKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHMs, MpaBWIa MpPeoOpa3oBaHUs CyMM U
IPOU3BEIECHUH, MPaBUJIa PACKPBITHS CKOOOK U MPUBEIEHUS MOJO0HBIX ClaraeMblX.

CBolicTBa CTENEHU C HATYPAJIBHBIM ITOKA3aTEJIEM.

OpnHounensl 1 MHOrowieHsl. CreneHp MHorouneHa. Cio)keHue, BbIYUTaHUE,
YMHOKEHHE MHOTOWICHOB. @POpMyIsbl COKPAIIEHHOIO YMHOMKEHHSA: KBaJpar
CyMMBl M KBajpaT paszHocTu. Popmysia pa3HOCTH KBaaparoB. Pazmoxenue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUs, INpaBujia NpeoOpa3oBaHUsl YypaBHEHUS,
PaBHOCUIIBHOCTh YPaBHEHUM.

JIuHeliHOEe ypaBHEHME C OJHOM NEPEMEHHOW, YHUCIO KOPHEH JIMHEWHOTO
YpaBHEHUS, pEUICHUE JIMHEWHbIX ypaBHEeHUH. CocTaBleHHE YpaBHEHUH IO
YCJIOBHIO 337ja4u. PeneHne TeKCTOBBIX 3a/1a4 C IOMOILBIO YPaBHEHUM.

JIuneliHOe ypaBHEHHE C JABYMs NEPEMEHHBIMH U ero rpaduk. Cucrema IByX
JIVMHEVHBIX ypaBHEHUW C JBYMs IIepeMEHHbIMU. PemeHune cucreM ypaBHEHHU
croco0OM MOACTaHOBKU. IIpumepbl peleHuss TEKCTOBBIX 3a/lady C IOMOIIbIO
CHUCTEM YPaBHECHUM.

DOyHKIMHA



Koopaunara Touku Ha nipsimoil. YucnoBsie mpoMexyTKu. Pacctosnue mexmy
JIBYMS TOYKaMU KOOPJAWHATHOU MPSIMOM.

[IpsamoyronbHast cucteMa koopauHat, ocu Ox u Oy. Adciucca U opaAnHaTa
TOYKH Ha KOOPJAMHATHOM I0CcKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMH.
Urenne rpaduxoB peanbHbIXx 3aBucumocteil. [lonstue dynkuun. ['paduk
dbyukiuu. CroiictBa dhyukiuit. Jlunerinas ¢pyukius, e€ rpaduk. ['paduk hyHkmum
y = |x|. I'paduueckoe penieHre JMHEWHBIX YpPaBHEHUW W CHUCTEM JIMHEHHBIX
YPaBHEHH.

8 KVIACC

Yucjia 1 BBIYUCTICHUSA

KBaapatHbiii kopeHb u3 uucna. [loHsiTue 00 uUppalMOHAIBHOM YHCIE.
Hecsatuunbie TpUOIMKEHUST UppallMOHAIbHBIX yucen. CBoiicTBa apupMeTUIeCKUX
KBa/IPAaTHBIX KOPHEW U X MPUMEHEHHE K MPeoOpPa30BAHUIO YMCIOBBIX BhIPAKEHUN
Y BBIUHUCIICHUAM. JIeHCTBUTEIIbHBIE YUCIIA.

Crenensb ¢ 1enbIM okazaTeaeM U e€ cBoiicTBa. CTaHaapTHAs 3aMKCh YUCIa.

AnreOpaundeckre BhIpaKeHUSAJTre0panyeckue BbIPasKeHHUs

KBampaTHpiii  TpE€XuieH, pas3joKeHUE KBAAPATHOTO  TpEXWIeHAa  Ha
MHOKHTEH.

Anrebpandeckass Jpodb. OCHOBHOE CBOMCTBO ajredOpandeckoil apoowu.
CnoxxeHue, BbIYMTAaHUE, YMHOXEHHE, JeJeHHe anreOpandeckux JpoOei.
PanmonanbpHbie BRIpaXeHUS U UX MPE0Opa3OBaHHUE.

YpaBHEHUS 1 HEPABEHCTBAY paBHEHMSI M HEPABEHCTBA

KBampatHoe ypaBHenue, (opmyna KOpHEH KBaJpaTHOTO YpaBHEHHS.
Teopema Buera. Pemienue ypaBHEHHM, CBOIAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[Tpocreiimue ApoOHO-pallMOHAIbHBIE YPABHEHHUS.

I'padmueckas uHTEpHpeTalvs YPaBHEHHUM C IBYMsI IEPEMEHHBIMU U CUCTEM
JMHEWHBIX YpPAaBHEHUU C JBYMS IE€peMEHHBbIMHU. lIpuMephl pelieHHs CucTteM
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a71a4 alredpanyeckKuM crocoooMm.

HucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OAHON NEPEMEHHOM.
PaBHOCMIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM TEPEMEHHOM.
Cucrembl IMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

OyHKIMNPYHKIUU

[Tonsitue ¢ynkuuu. OOMaCTh ONpeAeseHUs] W MHOXKECTBO 3HAaYeHUM
dbynkuuu. CriocoOb! 3a1anust PyHKITUH.

I'padux dyukmuu. Utenue cBoiictB (yHkmuu mo e€ rpaduky. [Ipumeps
rpaduKoB GYHKIHA, OTPAKAIOIINX PEATHHBIE TIPOIECCHI.



OyHKIIMU, OMHUCHIBAIOIIME TPSIMYI0 M OOpaTHYK MPOMOPIMOHATIBHBIE
3aBHCHMOCTH, UX rpadukn. Oyukimn y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pellIeHHE YPABHEHUN U CUCTEM YPABHECHUI.

9 KUJIACC

Yuciia 1 BBIYUCTICHUSA

PannoHnansHble yucia, MppallMOHAJIbHBIE YUCIA, KOHEYHbIE U OECKOHEUHbIE
JecsITUUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, AeHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUYHBbIE JAecATUYHbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEKJ1y MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM IIPSAMOM.

CpaBHEHHME JI€MCTBUTENIbHBIX YHCEN, apU(PMETUYECKUE JIEUCTBHUS C
JNEUCTBUTEIBHBIMU YUCIaAMU.

Pa3mepbl OOBEKTOB OKPY’KAIOLIETO MHpA, AJIUTENBHOCTh THPOIECCOB B
OKPYXKaroLIeM MUpeE.

[IpubnmxéHHoEe 3HAaYEHUE BEJIMYMHBI, TOYHOCTh MpUOIMxKeHus. OKkpyrieHue
yucen. [ Ipuknaka u oneHka pe3ynbTaTOB BEIYUCICHUN.

YpaBHeHHs U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PerieHne ypaBHEHUN, CBOASIIMXCA K JUHEUHBIM.

KBagpaTHoe ypaBHeHME. PellleHne ypaBHEHUN, CBOASIIMXCS K KBaJIpaTHBIM.
buksanpatHoe ypaBHeHue. [IpuMepsl pelieHus ypaBHEHUN TPETbEU U 4ETBEPTOU
CTETIEHEN Pa3I0)KEHUEM HA MHOKUTENU.

Pemenne npoOHO-panMOHANBHBIX YpaBHEHHH. PereHue TEKCTOBBIX 3aaad
anredpandyeckuM METOJIOM.

VYpaBHeHUEe ¢ JBYyMsl NEpEMEHHBIMU U ero rpaduk. Pemenue cuctem AByX
JIMHENHBIX YPABHEHUH C IByMs IIEPEMEHHBIMU. Pelllenne cucteM IByX YpaBHEHUH,
OJIHO W3 KOTOPBIX JIMHEHHOE, a JApyroe — BTopoil cremneHu. ['paduueckas
MHTEPIIPETALNs] CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMU.

Petienne TekcTOBBIX 3a7a4 aareOpandeckuM CrocoOoM.

YHucnoBble HEPABEHCTBA U X CBOKCTBA.

Pemienne IMHENHBIX HEPABEHCTB C OAHOM NEepeMEHHOM. PemeHne cucrem
JMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HeEpaBEeHCTBA.
I'padnyeckas uHTEepHpeTanys HEPAaBEHCTB M CHCTEM HEPaBEHCTB C JIByMs
IIEPEMEHHBIMU.

OyHKIMNPYHKIUU

KBagpatuunas ¢ynkums, e€ rpadux u cpoiictBa. [lapabona, koopAuHATHI
BEPIIMHBI TapadoIbl, 0Ch CAMMETPHUH MAPaAOOJIBI.

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



Yucnosele  nociaenoBaTelbHOCTUYHCI0BBIE  MOCIEI0BATEILHOCTH M
Nporpeccuu

[ToHsiTHE YMCIIOBOM MOCIEAOBATEIBHOCTH. 3aJaHUE IIOCIEHOBATEIBHOCTU
peKyppeHTHOM (opMyIoit u HopMyIo #-To dieHa.

Apudpmernueckass U reoMerpuueckas mnporpeccur. @opMyibl n-TO 4jieHa
apu(pMETUYECKON U T€OMETPUUECKOM MPOrpeccuii, CyMMbl NEPBBIX 71 YJICHOB.

N3o0paxkenne uineHOB apu(pMETUYECKOM M T€OMETPUUYECKOM Mporpeccui
TOYKaMU Ha KOOPAMHATHOM IJIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUUAJIBHBINA POCT.
CI10XHBIE TPOLICHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUHSA TIPOI'PAMMDBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJ/IBTATDBI

JIM4YHOCTHBIE pe3yJbTaThl OCBOCHMSI MpOrpaMMbl Yy4yeOHOro Kypca
«Anre0Opa» XapaKTepU3yOTCs:

1) maTpuoTHyeckoe BOCIMTAHHE:

IPOSIBJIECHWEM MHTEpeca K TMPOHUIOMY M  HACTOSUIEMY POCCHUHCKOU
MAaT€MaTUKH{, LEHHOCTHbIM  OTHOLIEHWEM K  JIOCTHKEHMSIM  POCCHUMCKHMX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW WIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHHUH B IPYIUX HayKax U NPUKIAAHBIX chepax;

2) rpakIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IpakIaHUHA U PEAM3aLUU €TI0
npaB, MpPEICTaBICHHUEM O MAaTeMaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBbIX CTPYKTYp, ABJICHUH, MPOLEAYp IpaKIaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHHUIO ATUUECKHUX MPOOJIEM, CBSA3aHHBIX
C MPAaKTUYECKHUM IIPUMEHEHUEM JIOCTVIKEHHM HAyKH, OCO3HAaHUEM BaXHOCTHU
MOPAJIBHO-3TUYECKUX IPUHLHUIIOB B IESTEILHOCTH YYEHOTO;

3) TpyaoBOe BOCIMTAHHE:

YCTAaHOBKOM Ha aKTHMBHOE Y4YacTHE€ B PpEIICHWH NPAKTUYECKUX 3aaad
MaTeMaTU4YECKOW HaINpPaBICHHOCTH, OCO3HAHWEM Ba)XHOCTH MAaTEMATHYECKOIO
o0pa3oBaHMsI HAa MPOTSHKEHUM BCEH >KU3HU IS YCHEUIHOW MpOoQecCHOHaIbHON
NEATENBbHOCTH M PAa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HAaHHBIM BBIOOPOM U
OCTPOECHUEM MHAMBUAYAIbHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY U  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEHICHWH, pacCyXICHUN, YMEHHIO BHJIETh
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 NO3HAHMA:

OpHEHTaUMel B JEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAYyYHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKd Kak cQepbl dYeloBeYeCKOn
NEATENBHOCTH, JTANOB €€ pa3sBUTUSA U 3HAYMMOCTH U1 Pa3BUTHUS LMBUIIU3ALINH,
OBJIQZICHUEM SI3BIKOM MAaT€MaTHKH U MAaTEMaTUYECKOW KyJIbTYypOW KaK CpPEACTBOM
NO3HAHUS MHpPA, OBJAJECHHUEM NPOCTEUINMMH HABBIKAMHU HCCIIEIOBATEIBCKON
NEeATEIIbHOCTH;



6) ¢usnmueckoe BocnuTanme, (GpopmMupoBaHHE KYJIbBTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTBHIO TPHUMEHSITh MATEMATHUYECKUE 3HAHWUS B HMHTEpPEcax CBOETO
3710pOBbS, BEJICHHUS  3J0pOBOTO  oOpa3a JKM3HM  (3I0pOBOE  MHUTAHMHE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHM M OTHbIXa, perynsapHas Qusnyeckas
AKTUBHOCTb), C(POPMHPOBAHHOCTHIO HaBblKa pedIEKCUHU, TMPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOTro K€ MpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0rH4ecKoe BOCIIUTAHUE:

OpHUEHTAaIlMel Ha MPUMEHEHUE MaTeMaTUYeCKUX 3HAHMUM IS pEeIIeHUs 3aaad
B 00JIACTH COXPAHHOCTH OKPYXKAIOIIeH Cpeapl, IIaHUPOBAHUS TIOCTYIKOB U
OLIEHKM MX BO3MOXHBIX MOCJIEACTBUN Il OKPY’KAIOIIEH Cpeabl, OCO3HAHUEM
100aJIBLHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIeM U MyTeH UX pelieHus;

8) ajpanranusa K M3MEHAKINUMCH YCJOBHAM COLMAJBHON U NPUPOIHOH
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUECKYIO NE€SATEIBHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy NPYTHX JIOJIEH, MpUOOpEeTaTh B COBMECTHOM JEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIMU U3 OMbITA IPYTHUX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHUM HOBBIX 3HAHWH, B TOM YHCIIE
bopMyIMpOBaTh UJEH, MIOHITHUS, TUIIOTE3bl 00 OOBEKTaX U SIBJICHUSAX, B TOM UYHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTBHI COOCTBEHHBIX 3HAHUA W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYI0  CHUTYyallMlO, BOCIPHUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIMIUA KOHTPMEP, KOPPEKTHPOBATH
NpUHUMAEeMbIe pelieHus U JeHCTBUsS, (OPMYJIUpPOBATh U OIEHUBATh PUCKU U
NOCJIEACTBUA, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble JJornueckue 1eMCTBHA:

e BBIABIAATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKA MAaTEMaTHUYECKHUX
00BEKTOB, TOHATHHA, OTHOIICHWA MEXIy MOHATHAMH, (HOPMYIHUPOBATH
OTpeNie/ICHUs]  MOHSATHUN, YCTAHABIIMBATh CYIIECTBEHHBIA  MPHU3HAK
KJaccu(uKaIy, OCHOBAaHUS JUIsl OOOOIIEHUS M CpPaBHEHHUS, KPUTECPUU
TIPOBOIMMOTO aHAIIN3A;

e BOCHpPHHHMATh, (OPMYJIUPOBATH M  NPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEILHBIE W OTPHUIATEIbHBIC, €AWHUYHBIC, YaCTHBIE M 0OIIue,
YCIIOBHEIE;



BBISIBIISITh ~ MaT€MAaTHMYeCKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3U U
npoTuBOpeursl B (aKkTaxX, JAHHBIX, HAONIOACHUSAX W YTBEPKICHUSX,
npemyiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHNIL;

JienaTh BBIBOJABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHHH 110 aHATIOTUH;
paz0OupaTh JT0Ka3aTeIbCTBA MATEMATHUYCCKUX YTBEPKICHUN (TIPSIMBIC U OT
MPOTHUBHOTO), MPOBOJWTH CAMOCTOSTEIHHO HECIOKHBIE T0Ka3aTelIbCTBA
MaTeMaTU4eCKux (PaKTOB, BBICTPAWBATh APTYMEHTAIUIO, MPUBOIUTH
PUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBHIOMpaTh CIOCOO pelieHus: y4eOHOW 3anaun (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HawboIee MOAXOAAIMMN ¢ yd4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTECPHUEB).

Ba3oBble ucciieqoBarTeLCKHe 1eMCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEN0BATEIbCKUM MHCTPYMEHT IMO3HAHMS,
dbopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOpEUnE, Mpodiemy,
CaMOCTOSATENIbHO YCTAaHaBIMBaTh WCKOMOE W JaHHOE, (OpMHUPOBATH
TUTIOTE3y, apTYMEHTUPOBAThH CBOIO MTO3UIINI0, MHCHHE;

MPOBOJUTh IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY HECJIOKHBIN
OKCIIEPUMEHT,  HEOOJIbIIOE  HKCCIEAOBaHME MO  YCTAHOBIICHHUIO
OCOOCHHOCTEHI MaTeMaTHYECKOTO0 OOBCKTa, 3aBHCHMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSTENbHO (OPMYITHPOBATH 0OOOIICHHS W BBHIBOJBI IO pE3yIbTaTaM
MPOBENEHHOTO HAOJIONEHUS, WCCIEAOBAHMS, OIIEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TPOIECCa, a TaKKe BBIABUTATH
MIPETOIO0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBIISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HWH(OpMAIUHU, JTaHHBIX,
HEOOXOIMMBIX JIJIS PEIICHHS 3aa49H;

BEIOWPATh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPIPETHPOBATH
uHGOPMAITUIO PA3TUYHBIX BUIOB B (JOPM MIPEICTABIICHHUS,

BbIOMpaTh (GopMy TMpeACTaBiICHUS HWHPOpPMAIMM U HWILTIOCTPUPOBATH
peliaemMble 3ajlayd  CXeMaMH, JIuarpaMMaMm#, WHOW rpadukod U HX
KOMOWHAILIMSIMHU;

OIICHUBATh HAA&KHOCTh WH(POPMAIUKA IO KPUTEPHSIM, TMPEITOKESHHBIM
yaHuTeNIeM WM CHOPMYITHUPOBAHHBIM CaAMOCTOSTEIBHO.

KoMMyHMKAaTHBHbIE YHHBeEpPCAJIbHbIE YYeOHbIe NeiCTBUA:



BOCIIPUHUMATh M  (QOPMYJIHpPOBATH CYXKIEHHUS B COOTBETCTBUU C
YCIIOBHSIMHU | TICJIIMH OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX U MHUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHECHHS TI0
XOJly peIeHus 3a/1a4i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yIIbTaT;

B X0J1¢ 00CY>KJIEHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMON TEMBI,
npo0sIeMbl, perraeMoi 3aj1auu, BbICKAa3bIBATh UCH, HAIICJICHHBIEC HA TIOUCK
pEIICHUs, COIMOCTAaBIATh CBOM CYXKICHHUS C CYXACHHSAMH JAPYTHX
YYaCTHUKOB JHaora, OOHAPY>KWBATh PA3HYAC W CXOACTBO TO3HITUH, B
KOppeKkTHOU opme hopMyITupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;
NPEACTaBIATh  pe3yJbTaThl  pEIICHUS  3aJa4yd,  DKCIEPUMEHTA,
UCCJIEIOBaHUsI,  NPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUSA C YYETOM 3aJ1ay MPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUY;
MOHMMAaTh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIVUBUIYAIbHOW pabOThl TPH PEIIEHWH YYEOHBIX MaTEMaTHYECKUX
3aj1ay;

MPUHUMATH 1EIb COBMECTHOM JIEATEILHOCTH, INIAHUPOBATh OPraHU3aIIHUIO
COBMECTHOM paboThl, pacmnpenensiTb BUIbI padOT, JOTOBApUBATHCA,
00CyXmIaTh MPoIeCcC M Pe3yabTaT paboThl, 00001aTh MHEHUS HECKOJIBKUX
JIIOJIEH;

y4acTBOBaTh B TPYNNOBBIX ¢opMmax paboTel (0O0CyX)aeHus, OOMEH
MHEHUSIMH, MO3TOBBIE INTYPMbI W JPYyTHE), BBHINOJHATH CBOIO YacTh
pabOThI M KOOPIUHUPOBATH CBOM JICUCTBUS C APYTUMU WICHAMH KOMaH/IbI,
OIICHMBATh KA4YECTBO CBOETO BKJIaJa B OOIIUI MPOMYKT MO KPUTEPHSIM,
c(hopMyITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBUSI.

PeryjisiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJISATH IJIaH, AJITOPUTM PEIICHHS 3aa4yu (WId €ro
4acTh), BBIOMPATH CIOCOO PEIICHUS ¢ yYETOM HMEIOIIUXCS PECYypPCOB H
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTUpPOBAaTh M KOPPEKTUPOBATH
BapUaHTHI pelIeHUH ¢ y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTpOJIb, AMOIHUOHAJIBLHbIN UHTEJJIEKT:

BJaJ€Th CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTPOJS Tpolecca U
pe3yJibTara peleHnst MaTEMaTUIEeCKOM 3a/1auu;

IPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTb IIpH pELICHUU
3a1a4d, BHOCHTb KOPPEKTHUBBI B [EATEIIBHOCTH HAa OCHOBE HOBBIX
00CTOSATENBCTB, HAACHHBIX OLIMOOK, BBISIBIEHHBIX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE PE3yJbTaTa ACATEIBHOCTH ITOCTABICHHOW LU
U yCIIOBUSIM, OOBSCHATH MPUYUHBI JTOCTHKEHUS MU HEJOCTUKECHUS LIENH,
HAXOJUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI

K xoHmy oOyuenuss B 7 KJjacce OOydYarolIMiiCA TMOJYYHUT CJEAYIOLIHE
IPEIMETHBIE PE3YJIbTATHI:

Yuciaa 1 BBIYMCICHUA

BoinonssaTh, coyeTass yCTHbIE UM NUCBMEHHBIE NPUEMBI, apUPpMETHUYECKUe
JEUCTBUA C PallMOHAIBHBIMU YUCIIAMH.

HaxoauTh 3Ha4YeHHs] YHUCIOBBIX BBIPAKEHUN, MPUMEHITh pPa3HOOOpa3HbIe
CrocoObl U MPUEMBI BBIUMCICHUSI 3HAYEHUN NPOOHBIX BBIPAKEHHM, COAEpKAIINX
OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH.

[lepexoauTh OT oAHOW (DOPMBI 3alUCH YUCEN K Apyrou (mpeoOpa3oBbIBATh
JECATUUHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHUHYIO, B
YaCTHOCTH B OECKOHEUHYIO JECATHYHYIO IPOOb).

CpaBHUBATH U YNIOPSAI0YMBATH PALIMOHAJIBHBIC YUCIA.

OKpyrisaTh yucna.

BBINONHATE NPUKUIKY U OLIEHKY pe3yJIbTaTa BIYMCICHUH, OLICHKY 3HAYE€HUI
YHUCJIOBBIX BBIPAXEHUI. BBINOIHATH AEHCTBUS CO CTENEHSIMHU C HATypaJbHBIMU
NIOKAa3aTeIIMH.

[IpruMeHsATP  NpU3HAKKM  JEIUMOCTH,  Pa3JIOKEHUE HA  MHOXKHUTEIU
HaTypaJbHBIX YHCEIL.

Pemate mpakTUKO-OPHEHTHPOBAHHBIE 3aJa4M, CBSI3AHHBIE C OTHOLUEHUEM
BEJIUYMH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, NIPOLEHTaMH, WHTEPHPETHPOBATH
pe3yJbTaThl PEUICHUS 33a4 C YyYETOM OTPAaHMYEHMI, CBSI3AHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX 0OBEKTOB.

AuiredpanvecKkue BhIPpaKeHUs

Hcnonb30BaTh anreOpanyeckyr0 TEPMHHOJIOTHIO M CUMBOJIMKY, IPUMEHSTH
e€ B Ipoliecce OCBOEHUs yueOHOro MaTepuaa.

Haxonutb 3HaueHusi OyKBEHHBIX BBIPAKEHUN MPU 3aJaHHBIX 3HAUYCHUSIX
NIEPEMEHHBIX.

BeimonuaTe  mpeoOpa3oBaHUs ~— LEIOr0  BBIPAXKEHHS B~ MHOTOWIEH
PUBEACHUEM TIOJIOOHBIX CIIATAEMBIX, PACKPBITUEM CKOOOK.

BBINONHATE YyMHOXKEHHME OJHOWIEHa HAa MHOTOWIEH M MHOIOWIEHa Ha
MHOTOWIEH, TPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OcCyIecTBIATh PA3I0KEHUE MHOTOWICHOB HA MHOXUTEIU C MOMOILBIO
BBIHECEHHS 32 CKOOKM OOIIET0 MHOMHUTENS, TPYNIHUPOBKU CIAaraeMbix,
npUMeHEeHUs1 (GOPMYJT COKPAILIEHHOTO YMHOKEHHUSI.

[TpumensaTy npeoOpa3oBaHUs MHOTOUYJICHOB JJIS PEUICHUS Pa3IMYHBIX 3a1a4
U3 MaTeMAaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEAbHON MPAKTUKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEHW C HATYpPAJbHBIMU IOKA3aTEISAMH JUIS
npeoOpa30BaHUsl BEIPAKECHUH.



YpaBHeHUS U HEPABEHCTBA

Pemate yMHENHBIE YpaBHEHHUSA C OJHOW MEPEMEHHOM, NPUMEHSS IIpaBuUia
Iepexoia OT UCXOAHOTO YPAaBHEHUS K PaBHOCHIBHOMY eMy. [IpoBepsATs, sBisieTCs
JIM YUCJIO KOPHEM YPAaBHEHUS.

[Ipumensats rpaduyeckrie METOIbI IPU PEIICHUH JIMHEHHBIX YPAaBHEHUN U HX
CHCTEM.

[TonOupaTe mnpuMepsl MNap 4YUCEN, SBIAIOMIMXCA PEIICHUEM JUHEHHOro
YPaBHEHMS C ABYyMs IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpauK JIUHEHHOIO ypaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIB3YSICh TpaduMKOM, MNPUBOJIUTH TPHUMEPHI pELICHUs
YPaBHEHUS.

Pemars cuctemsbl AByX TMHENHBIX YPABHEHHUN C IBYMs IEPEMEHHBIMU, B TOM
quciie rpaduIecKy.

CocraBnsATh M pelaTh JMHEHMHOE YPAaBHEHHE WIH CHUCTEMY JIMHEHHBIX
YPaBHEHUW 110 YCIOBUIO 3aJa4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4 MOJyYEHHBIN pe3yJIbTar.

DOyHKIUU

N3o0pakath Ha KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOIINE 38 TaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KH, UHTEPBAJIbL, 3alIMCHIBATH YUCIIOBBIE IIPOMEKYTKHU Ha
anreOpanveckoMm si3bIKe.

OTMeuarh B KOOPJIMHATHOW IUIOCKOCTH TOYKH IO 33JIaHHBIM KOOpJMHATAM,
CTpOUTH Irpa@uku TMHEHHBIX QyHKIMI. CTpouTh rpaduk GyHKIMH y = |X|.

OnuceiBaTh C MOMOLIBI0 (YHKIUN H3BECTHBIE 3aBUCHUMOCTU MEXIY
BEJIIMUMHAMU: CKOPOCTb, BPEMs, PAaCCTOSIHHE, 1I€HA, KOJIMYECTBO, CTOMUMOCTb,
POU3BOJAUTENBLHOCTD, BpeMsi, 00BEM padOTHI.

Haxonute 3HaueHre QyHKIUU N0 3HAUEHUIO €€ apryMeHTa.

[Tonumars Tpaduveckuii cnocod MpeaCTaBICHUA M aHaAIW3a MHPOpMAIUH,
U3BJIEKaTh U UHTEPIPETUPOBATHh MHPOPMAIIHIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K xoHiy oOydeHuss B 8 kJiacce oOydYaromMiics TMOJYYHUT CIEAYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

Yucaa 1 BIYMCICHUSA

Hcnonb30BaTh HadalbHBIE IPEICTABICHUSA O MHOXECTBE JIEUCTBUTEIBHBIX
YuUCeN JUIsl CPAaBHEHMSI, OKPYTJICHUSI U BBIUUCIECHUHN, N300paxaTh JACHCTBUTEIbHbBIC
Yyyciia TOYKaMU Ha KOOPAMHATHOM IIPSAMOM.

[IpumMeHATh TOHATHE apU(PMETHYECKOrO0 KBAJAPATHOTO KOPHS, HAXOJIUTh
KBaJI[paTHbIE KOPHHU, MCIOJB3Yys MPU HEOOXOAWMOCTH KaJIbKYJSTOP, BBIMOJHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIIUX KBAJpPAaTHbIE KOPHHU, HCIOIb3Ys
CBOMCTBA KOPHEH.



Hcnonb3oBath 3anucu OONBIIMX UM MaJbIX YHUCEN C MOMOIIBIO JECATUYHBIX
npoOeii u creneHeit yucia 10.

Auire0panvecKkue BhIPaKEeHUA

[IpyMeHsATh MOHSTHUE CTENEHUW C 1EedbIM IOKa3aTeJIeM, BBINOJIHATh
npeo0pa3oBaHus BEIPAXKEHU, COJEPKAIIUX CTETICHH C LIETBIM IMOKa3aTesIeM.

BhINONHATE TOXIIECTBEHHBIE NMPEOOpa30BaHUS PAIIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBWJI JIEUCTBUN HAJl MHOTOUJICHAMH U aJIreOpandecKuMu JpoOsIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUIEH HA MHOXKHUTEIH.

[TpumeHnsaTh mpeoOpa3oBaHuUs BRIPAXKCHUH IS PEIICHUS Pa3INYHbIX 3a7a49 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHEiHbIE, KBaJpaTHbIE YpaBHEHUsI M pallMOHAJIbHBIE YpPaBHEHMUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IByX YPaBHEHUI C ABYyMS IEPEMEHHBIMHU.

[IpoBoauTh mpocTenmme UCCIENOBaHUs YPABHEHUM U CUCTEM YPABHECHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpeIcTaBlieHuil (YyCTaHaBIUBAaTh, UMEET
JU ypaBHEHHUE WIM CHUCTEMa YpPaBHEHUU PEIICHUS, €CIM UMEET, TO CKOJIbKO, W
npouee).

[TepexoauTs OT cliOBeCHOW (OPMYJIHUPOBKM 3amaud K e€ anreOpandecKkon
MOZENN C TIOMONIbIO COCTABJIEHUS YPAaBHEHUS WM CHCTEMbI YypaBHEHUHU,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M NOJIYYEHHBIN PE3YIIbTAT.

[IpuMeHsTh, CBOWCTBA YMCIIOBBIX HEPABEHCTB I CpPaBHEHUS, OIICHKH,
pelarh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CUCTEMBI, 1aBaTh
rpa@uUecKyr0 WJUTIOCTPAIMI0 MHOXXECTBA PEIICHWN HEPAaBEHCTBA, CHCTEMBI
HEPaBEHCTB.

DOyHKUUA

[TonumaTh ¥ KUCTHOJIB30BaTh (DYHKIIMOHAIBHBIE MOHSTUS M S3BIK (TEPMUHBI,
CUMBOJINUECKUE O003HAYEHUsI), ONPENCTATh 3HAUCHUE (YHKIUU MO 3HAYCHUIO
apryMeHTa, ONpeeNsITh CBOMCTBA GYHKIIUU 10 €€ rpaduKy.

Crtpouts rpaduku 3J1IeMeHTapHBIX (QYHKIMM BUAA:

y=k/x, y =x2, y = x3,y = |x|, y = VX, OIHCHIBaTh CBONCTBA YHCIOBON
byHukuu 1o e€ rpaduxy.

K koHiy oOydeHuss B 9 kJiacce OOyYaroIIMiiCS TOMYYHUT CIEAYIOIINE
PEAMETHBIE PE3YIbTATHI:

Yucaa 1 BIYMCICHUA

CpaBHUBATH U YNOPAI0YMBATH PAIIMOHAIBHBIE U UPPAllMOHATIbHBIC YUCIIA.

Bemmonuars apudmernyeckue JEWCTBUS C  pallMOHAIbLHBIMU YHCJIaMH,
codyeTrass YCTHbIE W TMCbMEHHbIE MPUEMBI, BBINOJIHATh BBIYUCICHUS C
UppalMOHATbHBIMU YUCIAMU.



Haxonute 3HaueHWsi CTENEHEH C 1eIbIMU TOKa3aTelisIMA M KOpPHEH,
BBIYUCIISIT 3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyTJIATh JNEUCTBUTEIBHBIE YHCIA, BBINIOJIHATh MPUKHUAKY pe3yiabTara
BBIYNCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHElHBICE W KBaJpaTHbIC YpPaBHEHHMS, YpaBHEHHUS, CBOJIAIIMECS K
HUM, POCTENIITNE TPOOHO-paAIMOHATBHBIC YPaBHEHUS.

Pemate cuctembl OBYX JIMHEWHBIX YPABHEHUN C JBYMS NEPEMECHHBIMU M
CHCTEMBbI IBYX YPABHECHUI, B KOTOPBIX OJJHO YPABHEHHUE HE SIBJISICTCS TMHEUHBIM.

Pematph TekcTOBBIE 3amauu  aJreOpandecKMM CIOCOOOM C  IOMOIIBIO
COCTAaBJICHUS] YPABHEHUS WJIM CUCTEMBI IByX YPABHEHUH C JIBYMS IIEPEMEHHBIMMU.

[IpoBoauTh mpocTeme UCCAEAOBAHUS YPABHEHUM U CUCTEM YPAaBHECHUH, B
TOM YHUCJIE ¢ TPUMEHEHUEM TpadUuecKuX MpeIcTaBlieHni (YCTaHABIUBATh, UMEET
JIA YPaBHECHUE WIIM CUCTEMA YPABHEHUM PEIICHHS, €CIIM HUMEET, TO CKOJIbKO, U
npouee).

Pemats nuHelHBIE HEPaBEHCTBA, KBaJIpaTHbIC HEPABEHCTBA, HM300paKaTh
pellIeHuE HEPABEHCTB HA YHWCIIOBOW MPSMOM, 3alUCHIBAaTh PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEMHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJTIOUAIOIIME KBaJpaTHOE HEPAaBEHCTBO, H300pa)xkaTh pEIICHHE CHUCTEMBbI
HEPABEHCTB HA YHCJIOBOM MPSIMOM, 3alMCHIBATH PEIICHUE C TOMOIIBIO0 CUMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA IPU PELICHUM PA3JIMYHbBIX 3a7a4.

DOyHKIUHA

Pacno3naBaTh (QyHKIMH W3YYeHHBIX BHJOB. Iloka3plBaTh CcXeMaTHYECKH

pacIojoKeHue Ha KOOPJAMHATHOW MIIOCKOCTH rpadukoB QyHKIUN BUAA: y = kx, y
=hx+b y=ki y=ax2 + bx + ¢ y=1x3 y=1\x y = |x|, B 3aBHCHMOCTH OT
3Ha4YE€HUI KOAI(PPUIIMEHTOB, ONMUCHIBATH CBOMCTBA (PYHKITUH.

Crpouts M H300paxaTh CXeMaTHYECKU rpaUKU KBaAPAaTUYHBIX (PYHKIUH,
OIHCHIBATh CBOWCTBA KBaIPATHUHBIX (DYHKIUH MO UX rpaduxam.

Pacnio3naBaTh kBaapaTHuHyl (QYHKLHUIO 1O (HOopMyIie, MPUBOIUTE MPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peanbHON )XKU3HU, (PU3UKU, TEOMETPUU.

YucsioBble MOCIEA0BATEIBHOCTH U IPOrPeccH

PacrioznaBath apu(MeTHUYECKYyI0 MU TEOMETPUYECKYI0 TMPOTPECCHH MPH
Pa3HBIX CIOCO0ax 3a/1aHMs.

BbINONHATE  BBIYMCICHUS C HUCHOJb30BaHHWEM (OopMya n-ro ujieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxarb ujeHbl MOCIEN0BATEIbHOCTH TOYKAMH HAa KOOPAMHATHOM
IUIOCKOCTH.



Pemarp 3amauM, CBSi3aHHBIE C YUCIIOBBIMH IOCJIEIOBATEIBHOCTSAMHU, B TOM
YHUCIIE 3a/1a4d U3 PeaIbHOM >KM3HU (C KUCIOIBb30BAHUEM KAJIbKYJISATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KounyecTBO yacos DJIeKTPOHHBIE
HaumenoBanmue
Ne (uudpossbie)
pa3aesioB U TeM Konrpoasnbie | IlpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIC
NMPOrpamMmbl padoThI padoThI
pecypcsl
) Hucna v BEIYKCIICHUS. 75 1 bubnuorexa [JOK
PanmonanbHbpie yucia https://m.edsoo.ru/7f415b90
) AnreGpanueckue 7 | bubnuoteka [JOK
BBIPAXKEHUS https://m.edsoo.ru/7f415b90
3 VYpaBHeHus u 20 | bubnmnoreka [JOK
HEPABEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunats! u 24 1 bu6nuorexa IIOK
rpaduku. OyHKIUU https://m.edsoo.ru/7f415b90
5 [ToBTOpEHME M 6 | bu6mmoreka [{JOK
000011IEHNE https:/m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO
- 102 5 0

YACOB I10 [TPOTPAMME




8 KVIACC

KoaudecTBO 9acoB

HaumenoBanmue JIeKTpOHIILIE
Ne (uudpossbie)
pa3esoB M TeM Kontpoabnbie | IlpakTnyeckue
n/n Bcero oOpa3oBaTejbHbIE
NPOrpamMMmbl padoThI padoThI
pecypchl
| Yucna v BEIYHCIICHUS. 15 bubnuorexa [JOK
KBanpaTtHbie KOpHU https://m.edsoo.ru/7f417af8
Yucna 1 BIYUCICHHUS. Bu6 OK
2 CreneHsn ¢ LEIBIM 7 nbmorexa L
https://m.edsoo.ru/7f417af8
MoKa3aTesieM
Anrebpanueckue
3 BBIPAXKEHUS 5 1 bubmorera [IOK
Keazpa . péxe https://m.edsoo.ru/7f417af8
BaJIpaTHBIN TPEXUIICH
Anrebpanueckue Eubs OK
4 BBIPAKCHMUSL. 15 1 mommoreka 11
AnreGpanteckas 1pod https://m.edsoo.ru/7f417af8
hiiy nyeckast 1poob
YpaBHeHUs u
5 HEPaBEHCTBA. 15 1 bu6nuorexa IIOK
KBanparusie https://m.edsoo.ru/7f417af8
ypaBHEHUS
VYpaBHeHus u Eu6 OK
6 HepaBeHCTBA. CUCTEMBI 13 nommoreka [
. https://m.edsoo.ru/7f417af8
ypaBHEHUU
VYpaBHeHUs U Eubs OK
7 HEpPaBEHCTBA. 12 1 nommoreka [
0 https://m.edsoo.ru/7f417af8
€paBeHCTBA
8 Oyukiyn. OCHOBHBIC 5 bu6mmoreka [JOK




MOHATUSA https://m.edsoo.ru/7f417af8
9 Oynkuuu. YucmoBbie 9 bu6mmoreka [JOK
byHKIUHA https://m.edsoo.ru/7f417af8
10 [ToBTOpEHUE M 6 bubmuoreka [JOK
0000mIeHNEe https://m.edsoo.ru/7f417af8
OBILEE KOJIMYECTBO 102

YACOB 110 ITPOTPAMME




9 KVIACC

KoaudecTBO 9acoB

DJIeKTPOHHbIE
Ne HanmenoBanue pa3jiesioB u (uudgposrie)
Kontpoabubie | IlpakTHueckue
n/m | TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
| Yucna v BEIYHCIICHUS. 9 bubnuorexa [JOK
JlericTBUTENIbHBIE YHCIIA https://m.edsoo.ru/7f419d08
YpaBHEHHs 1 HEPABEHCTBA.
2 VYpaBHeHHUs ¢ OqHOU 14 1 brbmmorexa LOK
p . 8 https://m.edsoo.ru/7f419d08
NEPEMEHHOMN
3 VYpaBHEHUs 1 HEPABEHCTBA. 14 | bubnmoreka [JOK
Cuctembl ypaBHEHUH https://m.edsoo.ru/7f419d08
4 YpaBHEHUs U HEPABEHCTBA. 16 1 bubnnoreka [HOK
HepasencrBa https://m.edsoo.ru/7f419d08
but6mmoreka [{OK
5 o 16 1
YHHHIHI https://m.eds00.1ru/7f419d08
6 YucnoBsie 15 | but6mmoreka [IOK
MOCJIEI0BATEIbHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 06001ICHNE, 18 | Bbu6nuoreka [JOK
cHUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB
- 102 6 0

[10 IIPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoauuyecTBo 4acoB

KonTpoJbusbie

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3YYeHH S

JIEKTPOHHBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchl

IlonsTue panroOHAJIBLHOTO
qucia

Apudmerndeckue TeUCTBUS C
palrOHATHLHBIMH YUCIIAMH

Apudmerndeckue neicTBus ¢
panroHaTFHBIMHU YUCIIAMH

Apudmernueckue 1eicTBUS C
palrOHATIBHBIMH YHCIAMH

Apudmerraeckue I1eUCTBUS C
palMOHATHLHBIMH YUCIIAMH

Apudmernueckue neicTBus ¢
panroHaTFHBIMHU YUCIIAMH

CpaBHeHue, ynopsiJouuBaHue
palMOHATIBHBIX YHCEI

CpaBHeHue, ynopsiJouuBaHue
paloHaIbHBIX YUCEI

CpaBHeHue, ynopsiJouuBaHue
palMoHATBHBIX YHCET

10

CrenieHs ¢ HaTypaJIbHbIM
IIoKa3aTcjieM

bu6mmorexa [IOK
https://m.edsoo.ru/7f4211de

11

Crenens ¢ HaTypaJlbHBIM

bu6mmorexa [{OK




IIoKa3aTcjieM

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

12

CremneHb ¢ HATYpaJIbHBIM
noKasaresiem

bu6mmoreka [IOK
https://m.edsoo.ru/7f42154e

13

CreneHsb ¢ HaTypaJIbHBIM
HOKa3aTeIeM

bubmuoreka [JOK
https://m.edsoo.ru/7f4218be

14

CremneHs ¢ HaTypaJIbHbIM
IIoKa3aTecjieM

15

Penrenvie oCHOBHBIX 3a7a4 Ha
JpoOH, IPOLICHTHI U3
peanbHON MPAKTUKHU

16

Pemrenyie ocHOBHBIX 3a7a4 Ha
JIpoOH, IPOLICHTHI U3
peIbHOM MPAKTUKHU

17

Perrenrie ocCHOBHBIX 3a7a4 Ha
IpoOu, POLEHTHI U3
peanbHON NPAKTUKH

18

Perrenne 0CHOBHEBIX 3a7a4 HA
IpoOH, TPOLIEHTHI U3
peanbHON IPAKTUKU

19

[Ipu3Haku AeTMMOCTH,
PasoKeHUS Ha MHOKHUTEITH
HATYpaJbHBIX YUCEIl

20

[Ipu3Haku nenumMocTu,
pa3I0KEeHUsI Ha MHOKHUTEIHN
HaTypaJIbHBIX YUCET

21

PeannHbIe 3aBUCUMOCTH.
[psimast u oOpaTHas
MPONOPLIMOHATIBHOCTH




22

PeanbHbBIE 3aBUCUMOCTH.
[Ipsimast u oOpaTHas
MPONOPLIMOHATBHOCTH

23

PeanbHble 3aBUCHMOCTH.
[Ipsimas u oObpaTHas
IIPONOPLUOHAIBHOCTH

24

PeanpbHBIE 3aBUCUMOCTH.
[Ipsimast u oOpaTHas
MIPOTIOPIIMOHAIBHOCTH

25

KonTponbhas padota no teme
"PannonaneHble yncna'

26

ByKkBEHHBIE BBIPAKECHHUS

bu6nuoreka [JOK
https://m.edsoo.ru/7f41feec

27

DopMyisl

28

DopmyIibl

29

[Tepemennsie. JlonycTumeblie
3HAYCHHS TIEPEMEHHBIX

30

[IpeoOpazoBanne OYKBEHHBIX
BBIPQXXEHUH, PACKPBITHE
CKOOOK M IIpUBEJICHNE
MOJ00HBIX CIaraeMbIx

bu6nmoreka [JOK
https://m.edsoo.ru/7f41fafa

31

[IpeoOpa3zoBanre OyKBEHHBIX
BBIPQXEHHH, PACKPHITHE
CKOOOK M IpUBEJCHNE
MOJI00HBIX CIaraeMbIx

bu6mmoreka [JOK
https://m.edsoo.ru/7f41£fd70

32

[IpeoOpazoBanre OyKBEHHBIX
BBIPKEHUI, PACKPBITUE
CKOOOK U TIpHUBEICHUE




MOAOOHBIX ClIaracMbIX

[IpeoOpazoBanre OyKBEHHBIX

BBIPAXXCHH, paCKpHITHE

33
CKOOOK U IIpHUBEICHUE
MOTOOHBIX CIaraeMbIX
14 CBoiicTBa CTENEHU C bubnuorexa [JOK
HATypaJIbHBIM IIOKa3aTeaemM https://m.edsoo.ru/7f421382
35 CBolicTBa CTEIICHH C bubmuoreka [JOK
HATypaJIbHBIM I10Ka3aTeIeM https://m.edsoo.ru/7f42154¢
16 CBolicTBa CTEIEHHU C bubmmorexa [JOK
HaTypaJIbHBIM IOKa3aTeleM https://m.edsoo.ru/7f4218be
37 MHorouieHsl brbmmorexa [OK
https://m.edsoo.ru/7f42276e
bubanorexa [JOK
38 Mrorosnetbt https://m.edsogru/7f42293O
19 CrnoxeHue, BEIYNTAHNUE, bu6mmorexa [IOK
YMHOXEHUE MHOTOUYJIEHOB https://m.edsoo.ru/7f422af?
40 CrnoskeHue, BLIYUTAHUE, bu6nuoreka [JOK
YMHOKEHUE MHOTI'OUYJICHOB https://m.edsoo.ru/7f422¢cc8
41 CrnoykeHue, BbIYUTaHHUE, bu6nmoreka [JOK
YMHO>KEHHE MHOTOUYJIEHOB https://m.edsoo.ru/7f422fca
4 CrnoxeHue, BEIYNTAHNUE, bu6mmoreka [IOK
YMHOXEHUE MHOTOUYJIEHOB https://m.edsoo.ru/7f423182
43 DopMyJibl COKpAILIEHHOTO bu6mmorexa LIOK
YMHOKEHHUS https://m.edsoo.ru/7f42432a
44 DopMyIIbl COKPALIEHHOTO bubnuoreka [IOK
YMHOXKEHHUS https://m.edsoo.ru/7f42464a
45 DopmyJibl COKPAIIEHHOTO bubmuoteka [JOK




YMHOKCHHS

https://m.edsoo.ru/7f424¢c12

DopmyJibl COKPAILIEHHOTO

bu6mmoreka [IOK

46 YMHOKEHUS https://m.edsoo.ru/7f4241d2
47 DopMyJIbl COKpAILIEHHOTO bu6mmorexa [IOK
YMHOKEHHUS https://m.edsoo.ru/7f4251d0
48 PaznoxxeHre MHOTO4JIEHOB Ha bubmuorexa [JOK
MHOXXHUTEIN https://m.edsoo.ru/7f423312
49 Paznoxenne MHOTOYIECHOB Ha bu6mmorexa [IOK
MHOXKUTEIN https://m.edsoo.ru/7f4237fe
50 PasnoxxeHre MHOrO4JICHOB Ha bu6nuoreka [JOK
MHOKHUTEIIN https://m.edsoo.ru/7f4239de
51 Pa3znosxeHrne MHOrO4YJI€HOB Ha
MHOHUTENN
KonTponbhas pabota no teme
52 "Anrebpanyeckue
BbIpaKeHHs"
VYpaBHeHue, IpaBuia
53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHUIIBHOCTh YPAaBHEHUI
JIuneliHoe ypaBHEHUE C
54 OJIHOM NepeMEHHOM, peLIeHUE
JIMHEHHBIX YPaBHEHUN
JIuHeliHoe ypaBHEHHUE C
55 OJIHOM IIEPEMEHHOM, peleHue bubnmorexa LIOK
. . https://m.edsoo.ru/7f420482
JUHENHBIX YpaBHEHUHN
JIuHeitHOE ypaBHEHHUE C
56 OJHOM MIEPEMEHHOM, pelICHUE

JIMHEWHBIX YPaBHEHUN




Pemenue 3a1au ¢ TOMOIIBIO

bu6nuoreka [JOK

57
ypaBHEHUU https://m.edsoo.ru/7f42064¢
58 Pemienue 3amayd ¢ moMoIbro bu6mmorexa [IOK
YpaBHEHHUN https://m.edsoo.ru/7f420806
59 Pemenne 3amay ¢ IOMOIILIO Bbubnuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemienue 3a1au ¢ moMoIIbI0 bubmmoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f420e6e
JIuHeitHOe ypaBHEHUE C
61 BYMsI IEPEMEHHBIMU U €0 bubmorexa HOK
Ay P https://m.edsoo.ru/7f427¢32
rpaduk
JIuneliHoe ypaBHEHME C
62 BYMsI IEPEMEHHBIMU U €TI0 bubmorexa HOK
Ay p https://m.edsoo.ru/7f427e8a
rpaduk
Cucrema ByX JINHEHHBIX
63 ABHCHUU C IBYMSI bubmorexa [TOK
P By https://m.edsoo.ru/7f42836¢
NepeMEHHBIMHU
Cucrema IByX JIMHEHHBIX
64 YPAaBHEHUU C ABYMs
nepeMEHHBIMU
CucreMa IByX JTUHEUHBIX
65 YPaBHEHUH C ABYMs
NepeMEHHBIMU
Cucrema IByX JTMHEHHBIX
66 ypaBHEHUH C JIBYMsI
NEPEMEHHBIMU
. bu6 OK
67 Pemienue cucrem ypaBHEHHI nosmoreka L

https://m.edsoo.ru/7f4284de




bub6nuoreka [JOK

68 Peuterie cuerem ypasHeHHi https://m.edsoo.ru/7f42865a
69 Pewenne cucrem ypaBHEeHHH brbmmorexa LOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucreM ypaBHeHuUi
71 Pewrenue cucreM ypaBHEHUN
7 KonTponbHas padora no teme bubnnorexa [JOK
"JInHeitHbIe ypaBHEHUS " https://m.edsoo.ru/7f421044
7 Koopaunara Touku Ha bu6nuoreka [JOK
IpsAMOU https://m.edsoo.ru/7f41de76
bubnnorexa [JOK
74| Huenossie mpomeky Tt https://m.edSO(])_.[m/7f41dff2
75 YucnoBble IPOMEXKYTKH
Paccrosinne mexnay nByms
76 TOYKaMU KOOPJIUHATHON
IPSIMOU
Paccrosinne mexnay nByms
77 TOYKaMHU KOOPJAMHATHOU
IpsIMON
7 [IpssmoyromnbHas cucrema bubnuoreka [IOK
KOOpAMHAT Ha INIOCKOCTHA https://m.edsoo.ru/7f41el6e
79 [IpsamoyrosbHas cuctema bubnuorexa [JOK
KOOPAMHAT Ha IUIOCKOCTH https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpadukos, bu6mmorexa [IOK
3a/IaHHBIX (HOpMyTIaMu https://m.edsoo.ru/7f41e8a8
8 [Tpumeps! rpadukos, bubnuoreka [IOK
3aJJaHHbIX (opMyIaMu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukos,




3aJaHHbIX (opMyIaMu

Yrenue rpaduKoB peaqbHbIX

bu6mmoreka [IOK

83 3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
%4 Urenue rpaukoB peabHBIX
3aBUCUMOCTEN
bu6nuoreka [JOK
II
85 OHATHE (pyHKIIHH https://m.edsoo.ru/7f41ef06
86 I'padux pynkumu
N N bu6mmoreka [JOK
87 CroficTea QymKumit https://m.edsoo.ru/7f41f078
N N bu6nmoreka [JOK
88 CrolicTsa QymKimit https://m.edsoo.ru/7f41f1fe
bubmuoreka [JOK
e
89 MHeHHAs QyHKIA https://m.edsoo.ru/7f427282
bu6nuoreka [JOK
90 JIuneii
mneiinas gyniums https://m.edsoo.ru/7f427412
01 [Toctpoenue rpadpuka bubnuoreka [IOK
JTUHEWHOU QYHKITHH https://m.edsoo.ru/7f426d1e
9 [TocTpoenue rpaduxa
JIUHENHHON (PYHKLIUU
93 I'padux pynkumm y =[x|
94 I'padux pynkunm y =[x|
KonTponbhas pabota no teme
95 "Koopaunats! 1 rpaduky. bubnuoreka [JOK
Oynknun" / Beepoccutickas https://m.edsoo.ru/7f41£50a
poBepoyHas paboTta
96 Hrorosas KOHTpOJIBHASA bubnnorexa [JOK

pabora / Becepoccuiickas

https://m.edsoo.ru/7f429¢6¢




npoBepoyHasi pabora

[ToBTOpEHKHE OCHOBHBIX

97 MIOHATHUI U METOJI0B Kypca 7 1
KJ1acca, 0000IIeHHe 3HaHUH
IToBTOpEHNE OCHOBHBIX
98 IMOHATHH U METOJIOB Kypca 7 1 bubmmorexa HOK
A yp . https://m.edsoo.ru/7f42932
Kjacca, 0000IIeHHe 3HaHUH
[ToBTOpEHNE OCHOBHBIX
99 MMOHATHUM U METOJIOB Kypca 7 1 bubmorera [IOK
A yp . https://m.edsoo.ru/7f42a0e0
KJ1acca, 0000IIeHre 3HaHUI
[ToBTOpEHME OCHOBHBIX
100 MIOHATUHN U METOJIOB Kypca 7 1
KJ1acca, 0000IIeHIE 3HAHUH
[ToBTOpEHKE OCHOBHBIX
. bubmuorexa [JOK
101 MOHATHI U METOJI0B Kypca 7 1
. https://m.edsoo.ru/7f42a27a
Kj1acca, 0000IIeHHE 3HAHUH
[ToBTOpEHNE OCHOBHBIX
102 MOHATHM U METOI0B Kypca 7 1 bubmorera [TOK
A yp . https://m.edsoo.ru/7f42a900
Kjacca, 0000IIeHHe 3HaHUH
OBIIEE KOJIMYECTBO HACOB 102

[10 [IPOT'PAMME




8 KVIACC

KoaudecTBO 9acoB

DJIeKTPOHHBIE
Ne Tema ypoka Kontpoabubie | IlpakTuueckue Aara ungposeie
n/n Bcero u3y4eHusi | oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
| KBanpaTHbiii KOpEeHb U3 1 bu6nuoreka [IOK
qucia https://m.edsoo.ru/7f42d452
) ITonstHe 00 1 bubmoreka [JOK
HPPALUOHAIIBHOM YUCIIE https://m.edsoo.ru/7f42eaaa
Jecstuunnie
3 PUOIVKEHUS 1
UPPALMOHATEHBIX YUCET
JlecaTUYHBIS
4 NpUOTKEHUS 1
UPPALMOHATIEHBIX YUCE
5 JleMicTBUTEIBbHBIC YKCIIa 1
6 CpaBHeHue |
JEHCTBUTENBHBIX YHCET
7 CpaBHeHue 1
JEUCTBUTENbHBIX YUCEN
2 Apudmernueckuit 1
KBaJIpaTHbIN KOPEHb
9 VYpaBHeHue BUa X* = a 1
CaoiicTBa
10 apuMeTHIECKUxX 1 Bubmmorexa [IOK

KBaJpaTHBIX KOpHEH

https://m.eds00.1ru/7f42d862

11

CsoiicTBa

bu6mmoreka [JOK




apupMeTHIeCKuX
KBaJPaTHBIX KOPHEH

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

[IpeoOpazoBanue
YKCIIOBBIX BBIPKEHUIA,

but6mmoreka [IOK

12 CcOoZepKallux KBagpaTHbIE https://m.edsoo0.ru/7f42dd26
KOpHHU
[IpeoOpazoBanue

13 YHUCJIOBBIX BBIPAKECHUH, bubnuotexa [JOK
COJIepKaIlUX KBaApaTHbIC https://m.edsoo.ru/7f42ded4
KOpHHU
[Ipeo6paszoBanue
YUCJIOBBIX BBIPAKEHUM, bu6mmoreka [{JOK

14
CoJiepKalluX KBagpaTHbIE https://m.edsoo.ru/7f42e0be
KOpHH
[Ipeo6pa3oBanue

15 YHUCIJIOBBIX BhIPAXEHHH, bubnuoreka [IOK
COJZIep KallUX KBagpaTHbIE https://m.edsoo.ru/7f42e262
KOPHH

16 CTeneHb ¢ HeNbIM bubmorexa [JOK
MOKa3aTeseM https://m.edsoo.ru/7f4354a4
CranpapTHas 3anuch
yucia. Pazmepsl 00beKTOB
OKpY’Karomiero mupa (ot

17 BHSI\}/IIGHTaEIHHX qa(I:)TH(u 110 bubmnorexa LIOK

https://m.edsoo.ru/7f436098

KOCMHUYECKHX 0OBEKTOB),
JUTUTEIIBHOCTD TTPOIIECCOB
B OKpYXaloIieM MUpe

13 CBolicTBa CTEIICHH C bubnuorexa [JOK

LOCJIBIM ITIOKAa3aTCJICEM

https://m.edsoo.ru/7f435648




CBoiicTBa CTENEHH C

bu6mmoreka [JOK

19 LIEJIBIM [TOKa3aTelIieM https://m.edsoo.ru/7f435648
20 CBolicTBa CTEIIEHHU C bu6mmoreka [IOK
LIE€JIBIM I10Ka3aTeJIEM https://m.edsoo.ru/7f435648
21 CBolicTBa CTCIICHH C bubmuorexa [JOK
LIEJIBIM ITOKa3aTelIeM https://m.edsoo.ru/7f43599a
2 CBolicTBa CTEIEHHU C bubnuorexa [JOK
LIEJIBIM [TOKa3aTeJieM https://m.edsoo.ru/7f435ed6
23 KBanpaTHbiii TpEXUIIeH
24 KBanparsslii TpEXuieH
)5 Pa3noxenue kBagpaTHOro bubnuotexa [JOK
TpE€XUJIeHa Ha MHOXHUTEIIN https://m.edsoo.ru/7f42fd38
26 Pa3znosxenue kBagpaTHOTO bubnmoreka [JOK
TpEXUIIEHAa HA MHOXKHUTEIHN https://m.edsoo.ru/7f42fd38
KonrtponbHas pabora o
7 temaM "KBaznpaTHble bubnuorexa LIOK
kopHU. CreneHu. https://m.edsoo.ru/7f42ec80
KBanpaThslii Tpexunen"
bubnunorexa [IOK
28 Anrebpaneckas 1poor https://m.edsoo.ru/7f430382
JonycTtumble 3HaYEHUS
29 MEePEMEHHBIX, BXO/ISIINX B
anreOpanveckue
BBIPKCHHS
JonycTtumble 3HaUECHUS
30 MEPEMEHHBIX, BXOSIINX B

anredpandeckue
BBIPpAXKCHUA




31 OCHOBHOE CBOMCTBO bubmuoreka [JOK
anredpandecKkoi Ipoou https://m.edsoo.ru/7f4308¢6
bu6mmoreka [IOK
2 .
3 Coxpawene apodeit https://m.edsoo.ru/7f430a8a
. bubmuoreka [JOK
33 Coxparueriie 1pobeit https://m.edsoo.ru/7f430f44
bubnunoreka [IOK
34 C Oeti
OKPAIIEHIE Apober https://m.edsoo.ru/7f430f44
CrnoxxeHue, BEIYNTAHUE,
35 MHOKCHHE U JCIICHUE Bubmaorexa ITOK
Y A . https://m.edsoo.ru/7f43128c
anreOpanyecKux Apooeit
CroxeHue, BBIYMTAHUE,
36 MHO>KE€HHE U JCJICHUE Eubmaorexa IIOK
y A . https://m.edsoo.ru/7f4315c0
anreOpanyeckux Apooeit
Cllo)XxeHHe, BRIYMTaHUE,
but6mmoreka [{JOK
37 YMHOXKEHUE U JICIICHNE
. https://m.edsoo.ru/7f4318¢c2
anreOpanyeckux apooeit
CnoskeHue, BEIYNTAHUE,
38 MHOXXEHHE U JIeJICHUE bubmmorexa ILIOK
y A . https://m.edsoo.ru/7f431a20
anreOpanvecKkux apooei
[IpeobpazoBanue
39 BBIPAYKEHHM, COJIEPIKAITIX Bubmiorexa ITOK
p > COACPAKAILL https://m.edsoo.ru/7f43259¢
anredpandeckue 1podu
[IpeobpazoBanue
40 BBIPKEHUM, COAEPKAIIUX Eubmiorexa IIOK
P > COACPRalt https://m.edsoo.ru/7f432736
anreOpanyeckue Apoou
A1 [IpeoOpazoBanue bubnuorexa [JOK

BLIpa)KeHHfI, COACpIKAIIUX

https://m.edsoo0.ru/7f432736




anreOpanyeckue Apodu

KoHnTtponbHas paboTa mo

but6mmoreka [JOK

42 "Anre6
Teme " flrebpaieciad https://m.edsoo.ru/7f431d36
Ipo0b
bubmuoreka [JOK
43 K
BA/IPATHOE ypaBHetHe https://m.edsoo.ru/7f42eela
44 Hemonnoe kBampaTHOE bu6mmoreka [{JOK
ypaBHEHUE https://m.edsoo.ru/7f42eela
45 Henonnoe kBagpatHoe bubnuorexa LIOK
ypaBHEHHE https://m.edsoo.ru/7f42eela
46 ®dopmyna KOpHeH bu6muoreka [JOK
KBaJpaTHOI'0 YpaBHEHUS https://m.edsoo.ru/7f42£158
47 dopmyina KopHen bu6mmoreka [IOK
KBaJpaTHOr0 YpaBHEHUS https://m.edsoo.ru/7f42£36
43 dopMya KOpHEH bubnuorexa LIOK
KBAJPATHOT'O YPABHEHUS https://m.edsoo.ru/7f42f5a4
but6mmoreka [JOK
4 T B
? copema Breta https://m.edsoo.ru/7f42fef0
bu6nmoreka [JOK
50 T B
copema Breta https://m.edsoo.ru/7f430076
Pewienue ypaBHeHUH,
51 CBOILLLAXCA K bubmuorexa [JOK
P https://m.edsoo.ru/7f43¢c542
KBaJIPaTHBIM
Pemenue ypaBHeHu#,
57 CBOILILLAXCS K but6mmoreka [JOK
AU https://m.edsoo.ru/7f43¢3d0
KBaJPaTHBIM
53 [Tpocreiimue apodHO- bu6mmoreka [{JOK

palrHOHAJIbHBIC YPABHCHUS

https://m.edsoo.ru/7f4328c6




54

[Ipocteiimme apoOHO-
paLMOHAIbHBIC YPABHEHHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f432b6e

55

Penienne TekcTOBBIX 3a1a4
C TIOMOILBIO KBAJPaTHBIX
ypaBHEHUU

but6mmoreka [JOK
https://m.edsoo.ru/7f42£75¢

56

Pemrenye TeKCTOBBIX 3a1a4
C ITIOMOUIBIO KBaAPATHBIX
ypaBHEHUM

bubmuoreka [JOK
https://m.edsoo.ru/7f428f6

57

KonTtponsHast pabora o
teme "KBanpaTHbie
ypaBHEHHUA"

bubnunorexa LIOK
https://m.edsoo.ru/7f43012

58

JIuneiiHoe ypaBHEHME C
JBYMsI IEPEMEHHBIMU, €TO
rpaduK, IpUMeEpHI
peleHusl ypaBHEHUH B
LEJIBIX YUCIIax

59

JIuneiiHoe ypaBHEHUE C
JByMsI IIEPEMEHHBIMU, €TO
rpaduK, IpUMeEpHI
peleHusl ypaBHEHUH B
LEJIBbIX YHUCIIax

60

JIuneiiHoe ypaBHEHMUE C
JBYMsI IEPEMEHHBIMU, €TO
rpaduK, IpUMEpHI
peleHus: ypaBHEHUH B
LEJBIX YUCIIax

61

Pemenue cucrem aByx
JIMHEHHBIX YPaBHEHUH C
JBYyMsI IEpEMEHHBIMU




62

Pemenue cucrem aByx
JIMHEHHBIX YPaBHEHUH C
JBYyMsI IEpEMEHHBIMU

63

Pemenue cucrem nByx
JIMHEUHBIX YPaBHEHUH C
JBYMsI [IEPEMEHHBIMU

64

[Tpumepsl penieHus
CUCTEM HEJTMHEIHBIX
YpaBHEHUH C IByMs
NepEeMEHHBIMU

65

[Ipumeps! penieHus
CHCTEM HEJIMHECHHBIX
YpaBHEHUH C JIBYMsI
MepEMEHHBIMU

66

I'padnueckas
MHTEpIIpeTalnsl ypaBHEHUS
C IByMsI IEPEMEHHBIMU U
CHCTEM JINHEHHBIX
YPaBHEHMH C IByMsI
NIEPEMEHHBIMU

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

67

I'padmueckas
UHTEpIpeTalns ypaBHEHUs
C IByMsI IEPEMEHHBIMU U
CHCTEM JINHEHHBIX
YPaBHEHHUH C IByMs
NIEPEMEHHBIMU

but6mmoreka [JOK
https://m.edsoo0.ru/7f43d6d6

68

Penrenue TeKCTOBEIX 3a1a4
C IIOMOIIBIO CHCTEM
ypaBHEHUN




69

Perrenne TekcTOBBIX 3a4a4
C IOMOIIILIO CUCTEM
ypaBHEHUH

70

Pemenue TekcTOBBIX 3a1a4
C IIOMOILIBIO CUCTEM
yYpaBHEHUU

71

UucaoBble HEPABEHCTBA U
WX CBOWCTBA

72

Hucnossle HEpaBEHCTBA U
UX CBOMCTBA

73

HepasenctBo ¢ onHOM
MEPEMEHHOM

74

JIuHeiHbIe HEpaBEHCTBA C
OJHOM MIEPEMEHHON U UX
perieHue

bubmuoreka [JOK
https://m.edsoo.ru/7f42¢692

75

JInneliHble HEPABEHCTBA C
OJHOM MEPEMEHHON U UX
pemenue

bubnunoreka [JOK
https://m.edsoo.ru/7f42¢840

76

JIuneliHble HEPABEHCTBA C
OJHOM MEPEMEHHON U UX
pelenue

77

Cuctembl TUHEHHBIX
HEPABEHCTB C OJJHOM
MIEPEMEHHOMN U UX
pelieHue

bu6mmoreka [JOK
https://m.edsoo.ru/7f42cb88

78

CucTeMbl JIMHEMHBIX
HEPaBEHCTB C OAHOU
MIEPEMEHHOM U UX

but6mmoreka [JOK
https://m.edsoo.ru/7f42¢cd2¢




perieHue

79

CucreMbl TUHEHHBIX
HEPABEHCTB C OJJHOM
TIEPEMEHHOMN U NX
peleHue

80

N306paxenue perieHus
JIMHEMHOTO HEpaBEHCTBA U
UX CUCTEM Ha YUCIIOBOI
PSIMOU

bubmuoreka [JOK
https://m.edsoo.ru/7f42¢9e4

81

N306paxenue perieHus
JIMHEHHOTO HEPABEHCTBA U
UX CHCTEM Ha YUCIOBON
MPSMOI

bubmoreka [JOK
https://m.edsoo.ru/7f42¢9e4

82

KontponsHast pabora no
temaM "HepaBeHcTBa.
Cucremsl ypaBHeHUN"

&3

[Honstue pynkuun

bubnunoreka [IOK
https://m.edsoo.ru/7f433¢c12

84

O6nactb onpeeneHus u
MHO>KECTBO 3HA4YCHUU

byHKIMHA

bubnunoreka [IOK
https://m.edsoo.ru/7f433d84

85

Croco05! 3aaHust
byHKIMI

86

I'padux byskIIN

87

CpoiicTBa (yHKINHU, UX
otoOpakeHue Ha rpaduke

88

YreHne u NOCTpOeHHE
rpaduKoB QyHKIHI




[Tpumeps! rpaduxos

89 GYHKIUH, OTpaxaronmx
peabHbIE MPOIECCHI
DYHKINH, OUCHIBAIOLINE
90 OpsSMYI0 U 00paTHYIO bubnuorexa IIOK
HPONOPLUOHAILHEIE https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX rpaduku
91 ['unepbona
9 Tunep6ona bu6moreka [JOK
https://m.edsoo.ru/7f4343¢2
B bu6mmoreka [JOK
93 Ipaduk pymkumm y = x* https://m.edsoo.ru/7f434572
DOYyHKIMU y =X*, y =X?, y =
94 VX, y = [X|; rpaduueckoe bubnuorexa [JOK
pelieHne ypaBHEHUN U https://m.edsoo.ru/7f434d38
CUCTEM ypaBHEHUH
[ToBTOpEHNE OCHOBHBIX
IOHATHI U METOJI0B
95 KypcoB 7 1 8 KJIacCOB, bubnuorexa [JOK
0000111eH1E 3HAHUHN / https:/m.edsoo.ru/7f4371aa
Bceepoccutickas
npoBepoyHas paboTta
Nrtorosas KOHTpOJIbHAS
96 pabora / Bcepoccuiickas bubmmorexa [IOK
https://m.edsoo.ru/7f434eb4
npoBepoyHas pabora
IToBTOpEHNE OCHOBHBIX
97 MOHATHI U METOA0B

KypcoB 7 1 8 KJIacCoB,
000011IeHE 3HAHUNA




[ToBTOpEHNE OCHOBHBIX

98 MIOHATHH U METOJIOB | bu6mmoreka [JOK
KypcoB 7 U 8 KJIaccoB, https://m.edsoo.ru/7f43736¢
0000111eHE 3HAHUHT
[ToBTOpEHNE OCHOBHBIX

99 TIOHSATHN U METOJ0B ) bubmuoreka [JOK
KypcoB 7 U 8 KJIaccoB, https://m.edsoo.ru/7f437510
0000111eHE 3HAHUHT
[ToBTOpEHNE OCHOBHBIX

100 MOHATHUN U METOJIOB | bubnuoreka [JOK
KypcoB 7 U 8 KJIaccoB, https://m.edsoo.ru/7f4376b4
000011IeHIEe 3HAHMIA
[ToBTOpEHHE OCHOBHBIX

101 MIOHATHM U METOJIOB 1 bubnuorexa [JOK
KypcoB 7 U 8 KJIaccoB, https://m.edsoo.ru/7f436b&88
0000111eHIEe 3HAHMIA
[ToBTOpEHKME OCHOBHBIX

102 MIOHATHI U METOJ0B 1 but6mmoreka [IOK
KypcoB 7 1 8 KJIaccoB, https://m.edsoo.ru/7f437858
0000111eHIEe 3HAHMIA

OBUIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME




9 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHUs

DJIeKTPOHHbBIE
uugposeie
o0pa3oBaTe/ibHbIE

pecypchbl

PannonanasHbBIE YHCaa,
UppaIlMoHaIbHbIC YHCIIA,
KOHEYHbIE U 0€CKOHCYHEIC
JECSITUUHBIE IPpOOU

MHOKECTBO JCHCTBUTEIBHBIX
qucen; eHCTBUTEIbHBIE YUCIA
KaK OECKOHEYHBIE TECATUYHEIE
npobu

B3aunMuo0 ogHO3HAUYHOE
COOTBETCTBUE MEXKTY
MHO’KECTBOM JI€HCTBUTEIILHBIX
YHCeN ¥ MHOKECTBOM TOYCK
KOOpPJIMHATHOU IIPSIMOM

CpaBHeHME AEHCTBUTEIBHBIX
yucen, apuMeTHIeCKIe
JIEUCTBUS C NEeUCTBUTEILHBIMU
YHUCIaMHu

[TpubnmxE€HHOE 3HAUECHKE
BEJIMYMHBI, TOUHOCTb
MPUOJIKEHUS

Oxpyrienue yucen

OprrJ’ICHI/Ie YHUCCII




[Ipuxuaka u onieHka

palMOHAIBHBIX YPABHEHUN

8
pe3yJabTaTOB BHIYMCIICHUN
9 [Ipukuaka u olieHKa
pE3yIbTAaTOB BBIUNCICHUMN
JInneliHoe ypaBHEHHE.
10 Pemenue ypaBHeHUH buGnnorex IOK
yp b https:/m.edsoo.ru/7f43bf66
CBOJISIIIINXCA K TUHESHHBIM
JIuneliHoe ypaBHEHHUE.
11 Pewenne ypaBHeHuUH,
CBOJISIINXCA K JIMHENHBIM
KBagpartHoe ypaBHeHUE.
12 Pemeljme a}g;{eHHﬁ bubmmorexa TIOK
yp ’ https://m.edsoo.ru/7f43¢542
CBOJSIIIMXCS K KBaIpaTHBIM
KBanpaTtHoe ypaBHEHHUE.
13 PemeII){I/Ie a}l;I:{eHHﬁ bubmmorexa TIOK
yp ’ https://m.edsoo.ru/7f43¢c542
CBOJSIIMXCS K KBaIpaTHBIM
14 bukBagpaTHble YpaBHEHHUS bubmmorexa TIOK
AP yp https://m.edsoo.ru/7f43¢3d0
15 bukBagpaTHble ypaBHEHUS bubmmorexa TIOK
AP yp https://m.edsoo.ru/7f43¢3d0
[Ipumepsl penieHust ypaBHEHUM
16 TpEeThEN U YETBEPTOM CTENEHEN
pa3NoXeHUEM Ha MHOKUTEIU
[Ipumeps! penieHust ypaBHEHHU I
17 TPEThbEil U YETBEPTOM CTEIEHEN
Pa3JIO)KEHUEM HAa MHOKHUTEIHN
13 Pemenune npo6Ho- bubnunorexa LIOK

https://m.edsoo.ru/7f43c9b6




19

Pemenue npo6HO-
palOHAIBHBIX YPABHEHUN

bu6mmoreka [IOK
https://m.edsoo.ru/7f43c9b6

20

Penrenne TekCTOBBIX 3aJa4
aHFe6paI/I‘lCCKI/IM MCTOAOM

21

Pemrenue TekcTOBBIX 3a0a4
anreOpanvdecKuM METOA0M

22

Pemenne TekcTOBBIX 3a0a4
anredpandeckuM MEeTO0M

23

KoHnTponbHas pabota 1o Teme
"VYpaBHeHUs C OJTHOM
NIEPEMEHHOMN"

24

VYpaBHEHHE C 1BYMs
NepEMEHHBIMU U €T0 Tpaduk

bu6mmorexa [JOK
https://m.edsoo.ru/7f43d0b4

25

YpaBHeHUE C IBYMs
NEPEMEHHBIMH U eT0 Ipaduk

bubmuoreka [{OK
https://m.edsoo.ru/7f43d0b4

26

CucreMa IByX JUHEUHBIX
yYpaBHEHUH C IByMs
MEPEMEHHBIMU U €€ pelieHne

27

Cucrema IByX JTMHEHHBIX
YpaBHEHUH C JIBYMsI
IEpPEMEHHBIMU U €€ pelleHne

28

Cucrema ByX JINHEHHBIX
YpPaBHEHUH C JBYMsI
IIEPEMEHHBIMU U €€ pelLlIeHUE

29

Cucrema ByX JINHEHHBIX
YpPaBHEHUH C JBYMsI
IIEPEMEHHBIMU U €€ pELICHUE

30

Pemienue cucrem ABYX

bu6mmoreka [JOK




YPaBHEHUH, OJTHO U3 KOTOPBIX
JIMHEWHOE, a IPYroe — BTOPOH
CTEIEHU

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

31

Pemienue cucrem 1Byx
YPaBHEHUH, OJTHO U3 KOTOPBIX
JIMHENHOE, a Ipyroe — BTOPOH
CTEIEHU

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

32

Pemenue cuctem aByx
YPaBHEHMH, OJJTHO U3 KOTOPBIX
JMHEWHOE, a Ipyroe — BTOPOU
CTEIIEHU

33

Pemienue cucrem aByx
YPaBHEHUH, OJTHO U3 KOTOPBIX
JIMHEWHOE, a Ipyroe — BTOPOU
CTEIICHU

34

I'padmueckas unTepnperanus
CHCTEMBI ypaBHEHUH C IByMsI
HIEpPEMEHHBIMU

35

Pemenne TeKCTOBBIX 3a4a4
anredpandeckuM crnocodom

36

Pemienne TeKcTOBBIX 3a/1a4
anreOpanyecKuM crocodom

37

KoHnTtponbHas pabota 1o Teme
"Cucrembl ypaBHEHUI"

38

YucnoBble HEPABEHCTBA U UX
CBOMCTBA

39

UucnoBble HEPABEHCTBA U UX
CBOMCTBA

bu6moreka [IOK
https://m.edsoo.ru/7f43ad5a




JIunelinble HEPABEHCTBA C

bubmuoreka [{OK

40 OJIHOM MEPEMEHHOMN U UX
A P https://m.edsoo.ru/7f43af08
penieHue
JIuHeliHbIe HEPaBEHCTBA €
41 OJIHOH IepeMEHHOH U UX bubmmorexa TIOK
P https://m.edsoo.ru/7f43af08
perieHue
JIuHeitHbIe HEpaBEHCTBA C
42 OTHOI IEPEMEHHOMN U UX bubmorexa LOK
P https://m.edsoo.ru/7f43af08
perieHue
CucrteMbl TUHEHHBIX
43 HEPABEHCTB C OJJHOM
MEPEMEHHOMN U UX peIICHUE
CucreMbl TUHEHHBIX
44 HEPABEHCTB C OJJHOM
NIEPEMEHHOM U UX PELICHHE
Cuctembl TUHEHHBIX
45 HEPABEHCTB C OJJHOM
IIEPEMEHHOM U UX PEILICHUE
46 KBaapaTHble HEpaBEHCTBA U UX bubnuorexa [JOK
pelienue https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBeHCTBA U UX bubnuorexa LIOK
pemenne https://m.edsoo.ru/7f43b21e
43 KBanpaTHble HEpaBEHCTBA U UX bu6nuorexa [IOK
pelrenue https://m.edsoo.ru/7f43b5a2
49 KBaapaTHble HEPaBEHCTBA U UX
perieHue
50 KBanparHubie HepaBeHCTBa U UX

penieHue




I'paduueckas uHTEpIIpETALIUSL

HCPABCHCTB U CUCTCM

bu6mmoreka [JOK

51
HEPABEHCTB C IByMs https://m.edsoo.ru/7f43b098
NIepEeMEHHBIMH
I'paduueckas uaTeprpeTanus
5 HEpPaBEHCTB U CHCTEM
HEpPaBEHCTB C IBYMS
NIepEeMEHHBIMH
53 KonTponbHas pabota no teme
"HepaBeHncrsa"
54 KBanpatnunas ¢pynkuus, eé bubmuoreka [IOK
rpaduk U CBOMCTBA https://m.eds00.ru/7f4396¢6
55 Kanparuunas ¢pynkuus, eé bubnuoreka [IOK
rpaduk u CBOHCTBa https://m.edsoo.ru/7f439842
56 KBanparuunas ¢pyHkus, eé bubnuoreka [IOK
rpauK U CBOMCTBa https://m.edsoo.ru/7f4399b4
ITapabona, KoOpAUHATHI
57 BE pIJ_II/IHBI na algonbl 0Chb bubmorexa [IOK
p P ’ https://m.edsoo.ru/7f439¢eb4
CUMMETPUU NapaboIIbl
ITapabomna, KOOpAMHATEI
58 BE pHII/IHBI na aginm 0Chb buommorexa LIOK
P P ’ https://m.edsoo.ru/7f43a03a
CUMMETPHUU NapadoJIbl
[Tapabomna, koopaAHMHATHI
59 BE pH_II/IHLI na agf)mﬂ 0Ch bubmmorexa [IOK
p P ’ https://m.edsoo.ru/7f43alac
CUMMETpPHHU TTapadoIIbI
[Tapabona, KOOpAUHATHI
bu6mmoreka [IOK
60 BEPLIMHBI 1apaloJIbl, OCh

CUMMETpPHHU NapadoIIbl

https://m.edsoo.ru/7f43a31e




[TapaGona, KoOpAUHATHI

bubmuoreka [{OK
61 BEPULIHHbI N1apaOOLI, OCk https://m.edsoo.ru/7f43a526
CUMMETPUHU N1apadoJIb
[Tapabomna, koopAHHATHI
62 BEPLIMHBI 1apaloJIbl, OCh
CUMMETPHUU TTapadOIIbI
I'padpukn bynkowmii: y = kx, y =
63 kx + b, y=k/x, y=x3, y=vX,
y=Ix]
I'paduxu Gynkumit: y =kx, y =
64 kx + b, y=k/x, y=x3, y=vX,
y=Ix|
I'paduxu Gynkumit: y =kx, y =
65 kx + b, y=k/x, y=x3, y=VX,
y=Ix]
I'paduku Pynkumii: y =kx,y =
66 kx + b, y=k/x, y=x3, y=VX,
y=Ix|
I'padukn pynkowmii: y = kx, y =
67 kx + b, y=k/x, y=x3, y=vX,
y=Ix]
I'paduku pynkumii: y =kx,y =
68 kx + b, y=k/x, y=x3, y=vX,
y=Ix|
69 KonrtponsHast pabora o Teme bubnuorexa LIOK
"OyHkuun" https://m.edsoo.ru/7f43ab84
70 ITonsTHE yncIoOBOM bubmuorexa [JOK

MMOoCJICA0OBATCIBHOCTHU

https://m.edsoo.ru/7f43e6¢c6




3aIIaHI/I€‘ MOoCJaCA0BATCIBHOCTHU

bubmuoreka [{OK

71 eKyppeHTHOU popmyIion u
PeyPP . Popy https://m.edsoo.ru/7f43ebda
dbopMyIoii n-ro UiaeHa

7 Apudmernueckas u bu6nuoreka [IOK
reoMeTpuyecKkas [Iporpeccuu https://m.edsoo.ru/7f43ed7e

7 Apudmernueckas u bubmuoreka [IOK
reoMeTpuyeckas nporpeccuu https://m.edsoo.ru/7f43f3b4
®opMyIIbl N-TO YWICHA

74 apudmeTHuecKoit u bubnmnorexa [JOK
reOMETPUYECKON IPOTPECCHUI, https://m.edsoo.ru/7f43f58a
CYMMBI TIEPBBIX N YWICHOB
@DopMyITBI N-TO YJICHA

75 apudmeTHuecKoil u bubnmoreka [JOK
reOMETPUYECKON POTrPECCHUI, https://m.edsoo.ru/7f43ef2¢c
CYMMBI IIEPBBIX N YICHOB
@opMyITBI N-TO YJICHA

76 apu(MeTHYECKON U bubnuorexa LIOK
reOMETPUYECKON IPOTrPECCHUI, https://m.edsoo.ru/7f43f0c6
CYMMBI IIEPBBIX N YICHOB
@opMyITBl N-TO YJIeHA

77 apupMeTHYECKON U bu6nuorexa LIOK
reOMETPUYECKON IPOrPECCUN, https://m.edsoo.ru/7f43f72¢
CYMMBI TIEPBBIX N YJICHOB
@DopMyIbl N-TO YJIeHa

73 apupMeTHYECKON 1 bu6nuoreka [IOK
reOMETPUYECKON IPOrPECCUN, https://m.edsoo.ru/7f43f8a0
CYMMBI TIEPBBIX N YJICHOB

79 N3o00paskeHue 4IeHOB




apu(MeTHIECKON U
T€OMETPUUYECKON MTPOrpecCuit
TOYKaMHU Ha KOOPJAWHATHOU
IUIOCKOCTH

80

N300paxkeHne 4ieHoB
apu(MeTHIECKON U
T€OMETPUUYECKON MTPOrpeCCUi
TOYKaMU Ha KOOPJAWHATHOU
IJIOCKOCTH

81

JIunenHbI 1
HKCIIOHEHLIUAIIBHBIN POCT

82

CrnoxHEIe IMPOLCHTHI

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

&3

CroxHbIE IPOLIEHTHI

bu6moreka [IOK
https://m.edsoo.ru/7f4401a6

84

KonTponbHas pabota mo Teme
"YucioBeie
nocienoBareibHoCcTH"

bu6mmoreka [IOK
https://m.edsoo.ru/7f44048

85

[ToBTOpEeHME, 0000IICHUE U
cHUCTeEMaTH3aIMs 3HAHWM.
3anuch, CpaBHEHHE, ACHCTBUS
C IEHCTBUTEIBLHLIMA YHCIIAMH,
YqucJIoBas HpHMaSI

86

[ToBTOpEeHME, 0000IICHUE 1
cHUCTeEMaTH3alMs 3HAHH.
[IpolieHThI, OTHOIICHHUS,
POMOPITUU

87

[ToBTOpeHme, 0600IIEHUE U
CHCTEMaTHU3aLMs 3HAHUIA.




Oxpyrnenue, npubIMKeHue,
OLICHKa

[ToBTOpEeHME, 0000IICHUE U
CHCTEMAaTHU3aLMs 3HAHUIA.

bu6mmoreka [IOK

88
Perienne TekCcTOBBIX 3a4a4 https://m.edsoo.ru/7f443b12
apuMeTHIECKUM CrIoOcOO0M
[ToBTOpEeHme, 0600IICHUE U
29 CHCTEeMAaTH3alMsl 3HaHHUH. bubmnoreka LIOK
Pemenne TekCTOBBIX 3a/1a4 https://m.edsoo.ru/7f443cd4
apu(METHYECKUM CII0COO0M
[ToBTOpeHue, 0600mIEeHNE 1
90 CHCTEeMaTH3alMs 3HAHHUH. bub6munoreka IIOK
Penrenue TeKCTOBEIX 3a1au https://m.edsoo.ru/7f443fea
apu(pMETHYECKHM CIIOCOOOM
[ToBTOpenue, 0600MICHNE U
CHCTeMAaTH3aIis 3HaHUHN.
bub6maunoreka IIOK
91 [IpeoOpazoBanue
. https://m.edsoo.ru/7f4441ca
anreOpanvecKrux BhIPAKECHUH,
JOTYCTUMbIE 3HAYCHUS
[ToBTOpenue, o6o0IIeHNE 1
CHCTeMAaTH3aIus 3HaHUH.
bub6aunoreka IIOK
92 [IpeoOpazoBanue
. https://m.edsoo.ru/7f444364
anreOpanvecKux BhIPAKESHUH,
JOTTYCTUMbIE 3HAYCHUS
[ToBTOpenue, o6o0IIeHNE U
CHCTeMAaTH3aIis 3HAaHUH.
bub6anoreka IIOK
93 [IpeoOpazoBanue

anredpanvdeckux BhIpAKEHUI,
JOTYCTUMbIE 3HAYCHUS

https://m.edsoo.ru/7f444612




[ToBTOpeHue, 0600IIeHNE U
CHUCTeMaTU3alus 3HaHHI.

94 [IpeobpazoBanue bubmorexa HOK
. https://m.edsoo.ru/7f444a94

anredpanvyeckux BbIpaKEHU,
JIOTTY CTUMbIC 3HAUYCHHUSI
[ToBTOpeHnue, 0600mEeHNE U

95 CHUCTeMaTH3aIlvs 3HaHHH. bubmuoreka [JOK
@yHKIUU: IOCTPOCHHUE, https://m.edsoo.ru/7f444c56
CBOMCTBA U3YUYCHHBIX (PYHKITUN
[ToBTOpEeHnue, 06061IEeHNE U

96 CUCTEMAaTH3aLMs 3HAHUH. bubnuoreka [{OK
@yHKIMU: IOCTPOCHHUE, https://m.edsoo.ru/7f444f44
CBOICTBa U3YyUYEHHBIX (PYHKIIUM
[ToBTOpEeHUE, 0600IIEHNE 1

97 CHCTEMAaTH3aLMS 3HAHUH. bubmuorexa [JOK
OyHKIUU: IOCTPOCHHUE, https://m.edsoo.ru/7f44516a
CBOICTBa M3yUEHHBIX (PYHKIIHIA
[ToBTOpEHME, 0000IIICHUE 1

08 CHCTEMAaTH3alMsl 3HaHHUH. bubmuotexa [JOK
OyHKIHUU: IOCTPOCHHUE, https://m.edsoo.ru/7f4452¢e6
CBOWCTBA M3YYCHHBIX (PYHKLIUH
[ToBTOpEeHmE, 0600IIEHUE U

99 CHCTEMAaTH3alMs 3HAaHHUH. bubmnoreka LJOK
I'paduueckoe pemeHue https://m.edsoo.ru/7f445516
YPaBHEHUN U UX CUCTEM
[ToBTOpenue, o600mEeHNE U

100 CHUCTEMAaTH3alMs 3HAaHUH.

I'paduueckoe pemieHne
YPaBHEHHMI U UX CUCTEM




101

Hrorosas KOHTpOJIbHAsA paboTa

102

O00011IeHre U CUCTEMAaTU3ALIIS
3HAHUU

OBILEE KOJIMYECTBO YACOB
[10 [IPOT'PAMME

102







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

7 KIIACC

Kon
MpoBepsAEeMOro
pe3yJbTara

HpOBepﬂeMble NpeAMETHBIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTeJ'[bHOI7[ nporpaMmsbl OCHOBHOTI'O 001ero 06pa303almﬂ

1

Yucna ¥ BEIYUCICHUS

1.1

BHHOJ’IHHTB, coyucrasa YCTHBIC n IIMCbMCHHBIC HpI/IéMLI,

apI/I(l)MeTI/ILIGCKI/IC HGI;'ICTBHSI C palMOHAJIbHBIMU YHCJIaMU

1.2

Haxoauth ~ 3Ha4YeHWsT  YMCIOBBIX  BBIPAKEHUN,  IPUMEHSTH
pa3zHooOpa3Hble CIOCOObI U MPUEMBI BBIUMCICHUS 3HAUEHUH APOOHBIX

BBIP)XEHUH, CoMepKauX OOBIKHOBEHHBIE U AECATUYHBIE APOOH

1.3

[lepexoguts 0T omHON GOpPMBI 3amUCH  YUCEN K  JpPYyrou
(mpeoOpa3oBBIBaTh  JECATHYHYIO  JIpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH, B OECKOHEYHYIO

JECATUYHYIO APOOB)

1.4

CpaBHUBATh U YIIOPSAI0OUMBATH PAllMOHAIBHBIE YHCIa

1.5

OxpyriasTh ynucia

1.6

BpINONHATE NPUKUAKY M OLICHKY DPE3yJbTaTa BBIYMCICHUN, OLEHKY
3HaYCHUM 4YMCIOBBIX BBIPAXCHUN. BpImonHATs nmelicTBUA €O

CTCIICHAMM C HATYPAJIbHBIMH IMOKa3aTCIISIMU

1.7

[IpumeHsaTh NpU3HAKM JEIMMOCTH, PA3JIOKEHHE Ha MHOXUTEIU

HaTypaJIbHBIX YUCCII

1.8

Pemare  NpakTHKO-OpUEHTHpPOBAHHBIE  3aJa4M, CBA3aHHBIE C
OTHOLLIEHUEM BEJINYUH, MIPONOPLUOHAIBHOCTHIO BEIINYUH,
IIPOLEHTAMH, HWHTEPIPETUPOBATh pE3yNbTAaThl PEIICHUA 3a1a4 ¢
y4E€TOM OTrpaHUYECHUH, CBSA3aHHBIX CO CBOMCTBAMHU PAacCCMAaTPUBACMBIX

00BEKTOB

AnreGpanyeckue BbIpaKeHUsI

2.1

Ucnonp3oBate anredpanvyeckyr0 TEPMHHOJIOTHMIO M CHMBOJIHKY,

MMPUMCHSTDH e€ B nmponecce 0CBOCHUSA yqeGHoro MaTepuaia




2.2

Haxomute 3HaueHuss OyKBEHHBIX BBIPAKEHHUH TMpU  3a/JaHHBIX

3HAYCHHAX IICPCMCHHBIX

23

BrImonsaTs Hp606p330BaHI/I$I [ICJIOro BbIPAXCHHUA B MHOI'OYICH

MPHUBEICHUEM TIOJIOOHBIX CIIATaeMBbIX, PACKPBITHEM CKOOOK

24

BpInoaHATE YMHOXKEHHE OJIHOWJIEHA HA MHOTOWIEH U MHOTOYJIEHA Ha
MHOTOYJIEH, NPUMEHATh (OopMysbl KBaJpaTa CyMMbl W KBajpaTa

pasHoCTH

2.5

OcyIJ_[eCTBJ'ISITL Pa3JI0XKXCHUC MHOTOYWICHOB HAa MHOKUTCIIA C ITIOMOIIBIO
BBIHECEHHS 3a CKOOKH 06HIGFO MHOXUTEIIA, TPYIIIIAPOBKU ClIara€MaIX,

npuMeHeHUs: GOopMyJT COKPALIEHHOTO YMHOKEHUS

2.6

HpI/IMeHHTB npeo6pa3OBaHI/151 MHOT'OYWICHOB IJIsI PCIICHUA PA3JIMYHBIX

3aa4 U3 MaTCMaTHUKHU, CMCKHBIX ITPEAMCTOB, 13 peanLHoﬁ IIPaKTUKH

2.7

Hcnonp30BaTh CBOMCTBA CTENEHEM C HATypaJbHBIMHU I10KA3aTEIAMU

JUTSI IPeoOpa30BaHMsl BhIPAKEHUN

YPaBHeHI/IH N HCPAaBCHCTBA

3.1

Pemiate nWHEWHBIE ypaBHEHUS C OJHOM TNEPEMEHHOW, TPUMEHSS
ImpaBujia nepexoaa OT UCXOAHOTO YPaBHCHUA K PABHOCUIIBHOMY CMY.

[TpoBepsTh, SIBISIETCA U YUCIO KOPHEM YpaBHEHUS

3.2

[Tpumensaty rpaduyeckue MeETOAbl NPU  PEIICHUU JIMHEHHBIX

YPaBHEHHI U X CUCTEM

3.3

[TonGupath npuMepsl nap Yucell, SBISIOIIMUXCS PELICHUEM JTUHEHHOTO

YpaBHCHUA C ABYMA IIEPEMEHHBIMU

3.4

Ctpoutb B KOOPAMHATHOMN IJIIOCKOCTH IpauK JMHEMHOTO ypaBHEHUS C
NIBYMs TEPEMEHHBIMHU; MOJIb3YSACh TI'paUKOM, NPUBOJUTH HPUMEPHI

peleHus ypaBHEHUS

3.5

Pemats cuctemsl IBYX JIMHEHHBIX YPABHEHUM C JBYMS IIEPEMEHHBIMH,

B TOM 4HCJIe TpaduyecKu

3.6

CocTaBnsTh M peniaTh JUHEHHOE YpaBHEHHUE WJIM CHUCTEMY JIMHEUHBIX
ypaBHCHHfI IO yCJIOBHIO 3aJa4u, HHTCPIIPETUPOBATL B COOTBETCTBUU C

KOHTEKCTOM 3aJ1a4yM MOJy4YeHHBIN pe3yibTar

Koopaunars! u rpaduku. ®yHkunun

4.1

N300paxaTh Ha KOOPJMHATHOM NPSAMON TOYKH, COOTBETCTBYIOLIUE
3aJIaHHBIM KOOpJAWHATaM, JIy4H, OTPE3KH, WHTEpBajbl, 3aIllUCHIBATh

YHUCJIOBBIC ITPOMEIKYTKHU Ha aHFC6pqu€CKOM SA3BIKE




4.2

OrMmeuath B KOOpI[I/IHaTHOI\/JI IINIOCKOCTH TOYKH IIO0 3aJaHHBIM

KOOpAuHaTam

4.3

Crpouts rpaduku auHeHHBIX QyHKIMH. CTpouTh rpaduk QyHKIUHA Y

= x|

44

OnwuceiBaTh € MOMOIIBIO (YHKIMKA HM3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpEMS, PAaCCTOSIHHE, LEHY, KOJIHUYECTBO,

CTOMMOCTb, TPOU3BOIUTEIILHOCTD, BpeMs, 00bEM paboThI

4.5

HaxoauTe 3HaueHne QyHKIMM 110 3HAYCHUIO €€ apryMeHTa

4.6

[lonumaTte rpaduyeckuii crnocod TMpeACTaBICHUS M aHAIW3a
uHboOpMaluy, H3BJIEKaTh W HMHTEPHOPETUPOBATH HHGMOPMALUIO U3

rpauKOB peasibHbIX MPOLECCOB U 3aBUCUMOCTEH

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJabTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs

1

Yucna 1 BEIYMCIIEHUS

1.1

Hcnonw3oBaTh Ha4daJIbHbIC MNpeaACTaBJICHUA (o) MHO>KECTBC
HeﬁCTBHTeHBHBIX YUCCII 1A CpaBHCHHA, OKPYIJICHUA H BBI‘IPICJ'IGHHIZ,
I/I306pa)i(aTB IICP'ICTBI/ITGJIBHBIC YyucCjla TOYKaMH Ha KOOpIIHHaTHOﬁ

MPSMOM

1.2

[IpumeHsiTh  MOHSATHE  apU(METUYECKOro  KBaJpaTHOTO  KOPHS,
HAXOJWTh KBAJpaTHbIC KOPHH, WCIOJNB3YsS TMPH HEOOXOAMMOCTH
KaJIbKYJISITOP, BBIMOJIHATH MPeoOpa3oBaHus BHIPAKEHUH, COAepKaIIUX

KBaJpaTHbIE KOPHU, UCIIOJIb3Ysl CBOUCTBA KOPHEU

1.3

Ucnonp3oBaTe 3amucu  OONBIIMX M MaJIBIX YHCENI C IIOMOIIBIO

JECATUYHBIX Apo0eit u creneHeit uncna 10

AnreGpanyeckue BbIpaKeHUs

2.1

HpI/IMerlTI) IOHATHUEC CTCICHHU C 1ICJIBIM IIOKAa3aTcCJIEM, BBIIIOJHATH
Hp606paSOBaHI/IH BLIpa)KeHHfI, coJcprKamunx CTCIICHU C LCJIbIM

IIoKa3aTcjieM

2.2

BBINONHATE  TOXAECTBEHHBIE  MPEOOpa3OBaHHUS  PAMOHAIBHBIX

BBIpa}KeHI/Iﬁ Ha OCHOBC IIpaBUJI HeﬁCTBHﬁ Hag MHOI'OWJICHAMHU H




anredpanyecKuMu 1po0sMu

23

PacknanpiBaTh KBapaTHBIM TPEXUIIEH HA MHOKUTEIN

24

[IpumensTh mpeoOpa3zoBaHusl BBIPAKEHUH Il PEIICHUS pa3IMYHBIX

3aaa4 U3 MaTEMaTUuKH, CMCXKHBIX IIPEAMETOB, U3 peanLHoﬁ IIPaKTUKH

YpaBHEHUS 1 HEPABEHCTBA

3.1

Pemate nuHENHBIE, KBaApaTHbIE YPAaBHEHUS M pPalUOHAIBHBIC
YPaBHEHUs, CBOAAIIMECS K HUM, CUCTEMBI BYX YPaBHEHHUU C ABYyMs

MNEPEMCHHBIMU

3.2

[IpoBoauTh mpOCTEWIINE MCCIEIOBAHHUS YPAaBHEHUH M CUCTEM
ypaBHEHMH, B TOM 4YHUClIEé C HpPUMEHEHHEeM TIpaduuecKux
IpeJcTaBlICHUN (yCTaHAaBIMBATh, UMEET JIM ypaBHEHUE WIHM CHCTEMaA

ypaBHeHI/Iﬁ peuICHuA, €CJIIN UMECT, TO CKOJIBKO, 1 Hpoqee)

3.3

[lepexonuTs OT ciOBeCHOH  (OpPMYIHpPOBKM 3adadyu K  e€
anreOpanyeckold MOJETH C IMOMOIIBI0 COCTABJICHUS YpaBHEHHsS WU
CUCTEMBbl yYpaBHEHMI, WHTEPHPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 33J1a4¥ MTOJYYECHHBIN pe3yJIbTaT

3.4

HpI/IMeHSITB CBOMCTBA YHUCIIOBBIX HCPABCHCTB IJid CpaBHCHHA, OLICHKH,
peliaTh JUHEHHbIE HEPABEHCTBA C OJHON MEPEMEHHOM M MX CUCTEMBI,
JaBaTh  rpaduueckyl0  WDIIOCTPAllMI0O  MHOXKECTBA  PEIICHUN

HEPABCHCTBA, CUCTEMBI HEPABCHCTB

DyHKIUU

4.1

[Tonumath ¥ uUCHONAB30BaTh (YHKUMOHAJIBHBIE IOHATHS M  SI3BIK
(TepMHHBI, CHUMBOJMYECKHE 0003HAU€HUs), OIpeNeNiaTh 3HAYEHUE
(GYHKIMM 1O 3HAUYEHHIO apryMEHTa, OINpEAeNsATh CBOMCTBa (YHKIUU

1o e€ rpauky

4.2

Ctpouts rpaduku 37eMEeHTapHBIX (PYHKIIMHA BUJA:

y =k/x

kix
, Y =X3,y =X, y = |X|, OnUChIBaTh CBOMCTBA YHMCIOBON (DYHKIMHU TIO €&

rpaduky




9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMPpEAMETHBLIC PE3YJIbTAThI 0CBOCHUA OCHOBHOM
06p33OBaTeJ'll)HOI7[ nporpaMmMsbl OCHOBHOI'O ooero 06p830BaHI/Iﬂ

1

Yyucia U BLIYMCIIEHUSA

1.1

CpaBHI/IBaTB U YyIHopsaa04YuBaTb pPAallHOHAJIBHBIC W HPpALUOHAJIBLHBLIC

qucia

1.2

BreimonHaTe apudmeTrueckue NEHCTBUS C pallMOHAIbHBIMU YUCIIAMU,
coueTasi YCTHbIe U MHUCHMEHHBIE MPHUEMBI, BBITIOIHATH BBIUMCICHUS C

HppannuoHaJIbHBIMU YHUCJIaMU

1.3

Haxozme 3HAYEHHS CTEIEeHeH ¢ IEIBIMU IOKa3aTelIIMH U KOpHeﬁ,

BBIYHCJIATH 3HAYCHUA YU CIIOBBIX BBIpa)KeHI/Iﬁ

1.4

OKpyriasTh AeWCTBUTENbHBIC YHCIIA, BBIMOIHATH IPUKHUIKY PE3yJibTaTa

BLIQHCHCHHﬁ, OLICHKY YHUCJIOBBIX BLIpa)KeHI/Iﬁ

VYpaBHEHUS 1 HEPABEHCTBA

2.1

Pemwlare  uHEHHBIE M KBAaApPAaTHBIE YPaBHEHHWs, ypaBHEHUS,

CBOJISIIUECS K HUM, IPOCTENIINE TPOOHO-paLlMOHANIbHBIE YPABHEHUS

2.2

Pemats cucteMsl IByX JIMHEWHBIX YPABHEHUN C IBYMsl IIEPEMEHHBIMU
Y CHCTEMBI JIBYX YPaBHEHHUH, B KOTOPBIX OJJHO YPAaBHEHHE HE SABIISIECTCS

JIMHEHHBIM

23

Pemate TexcToBBIE 3a7auM aNreOpandecKHM CIIOCOOOM C MOMOIIBIO
COCTaBJICHUSl YpPAaBHEHUS WJIM CHUCTEMBI JIBYX YPaBHEHHMH C JIBYMs

NEPEMCHHBIMU

24

[IpoBoanuTh DpPOCTEHIIME HCCICAOBAHUS YPAaBHEHHM U  CHCTEM
yYpaBHEHMH, B TOM 4YHClIEé C DPUMEHEHHEM TIpapUuecKux
npejcTaBiIeHuit (HarpuMep, yCTaHaBIUBaTh, UMEET JIM YpaBHEHUE WIN

CHUCTEMa ypaBHEHUH PEILICHHUs], €CITU UMEET, TO CKOJIBKO)

2.5

Pemate  nuHENWHbIE  HEPAaBEHCTBA, KBaJpaTHbIE  HEPAaBEHCTBA,
n300paXkaTh pelIeHHe HEPaBEHCTB HA YHMCIOBOM MPsIMOM, 3alKCHIBAThH

peIcHrE ¢ IOMOIIBIO CUMBOJIOB

2.6

Pemate cucteMbl JHMHEHHBIX HCPABCHCTB, CHCTCMbI HCPABCHCTB,

BKJIIOYAOMIUMC KBAJApPaTHOC HCEPABCHCTBO, I/1306pa)KaTB pemicHuc




CHUCTCMbl HCPABCHCTB Ha YHCI0BOM HpﬂMOﬁ, 3aIlIMCbIBATh PCHICHUC C

IIOMOIIBbIO CUMBOJIOB

2.7

Hcnonp30BaTh HEpAaBEHCTBA IIPU PELICHUU PA3JIMYHBIX 3a1a4

DyHKIMHU

3.1

PacriosHaBath ~ QYHKIMM  M3yYeHHbIX  BUAOB.  [loka3wIBaTh
CXEMAaTHUYECKH PacIlONIOKEHUE HAa KOOPAMHATHOM TUIOCKOCTH TpaduKoB
¢bynkuunit Buaa: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3HaYeHUH K03()(PUIIMEHTOB, OMMCHIBATH CBOMCTBA (PYHKIIUH

3.2

[loka3piBaTh CXE€MaTHYECKH pAaclOIOKEHHE Ha  KOOPIMHATHOM
IUIOCKOCTH TpaukoB (QyHKUMH Buaa y = VX, y = |X| U ONUCHIBATH

CBOICTBa (PYHKIMI

3.3

Crpoutb u u300paxaTb CXEMAaTU4YECKU TpadUKU KBaJAPATUIHBIX
(GyHKIMI, ONUChIBaTh CBOMICTBA KBaJpaTHMYHBIX (QYHKIMHA MO HX

rpadgukam

34

Pacno3naBare kBazpatuyHylo (yHKIUIO 10 (Gopmyse, NPUBOIUTH
OpUMEphl KBAJPAaTUYHBIX (YHKIUN M3 peasbHOM >KU3HH, (PU3UKH,

TCOMCTpUHU

ApudmeTrnueckast U reoMeTpHUecKas Porpeccun

4.1

Pacno3naBate apupMeTHIecKyt0 U T€OMETPUUECKYIO TPOTPECCUU MPH

pa3HbIX crioco0ax 3agaHus

4.2

BbINOAHATE BBIYMCIEHUS C HUCMOJNb30BaHUEM (GOPMYNI A-TO UJICHA
apu(METHUECKON M TeOMETPUYECKON MPOrPEecCHil, CyMMBI MEPBLIX N

YHJICHOB

4.3

I/I306pa)KaTB YJICHBI ITOCJICA0BATCIIPHOCTH TOYKAMM Ha KOOpHHHaTHOﬁ

IIJIOCKOCTH

4.4

Pemate 3aaa4d, CBA3aHHBLIC C YHUCJIIOBBIMHU ITIOCIICAOBATCIIbHOCTAMU, B
TOM 4YHCJIC 3aJadyu H3 peaHbHOﬁ JKHN3HHU (C HUCIIOJIB30BaHHECM

KaJIbKYJISITOPA, HU(PPOBBIX TEXHOIOTHI)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
1 Yucna v BBIYUCICHUS
JpoOu OOBIKHOBEHHBIE W JECATHYHBIE, MEPEX0J OT OAHOW (HOPMBI 3alUCH
1.1 npobeit k napyroil. IloHsTHE panMOHaIBLHOrO YHMCIHA, 3alUCh, CPAaBHEHHUE,
YHOPSAI0YMBAHUE PALIUOHAIBHBIX YHACEI
Lo ApudmeTnueckue AeUCTBUS C palMOHaJIbHBIMU UnciaaMu. Perienue 3agau u3
' peaNbHOM MPAKTUKK HA YacTH, Ha IPOOHU
13 CreneHb C HaTypajJbHBIM IIOKa3aTeJeM: OIpe/iesieHue, NpeoOdpa3oBaHue
' BBIPQKEHHI Ha OCHOBE OIpeeNIeHus, 3aIIUCh OOJIBIIUX YUCEI
14 [IponeHThI, 3amuch MPOLEHTOB B BHUIE APOOM W APOOM B BHJE NMPOIEHTOB.
' Tpu OCHOBHBIE 33J]a4M HAa MPOLEHTHI, PEIICHUE 33]]a4 U3 PEAIbHON MPaKTUKHU
s [IpuMeHeHne TNpU3HAKOB  ACIUMOCTH, PA3J0KEHHE HAa  MHOXHUTENIH
' HaTYypaJIbHBIX YHCEIl
L6 PeanbHble  3aBUCMMOCTM, B TOM 4YHClIe T@psMas H  oOparHas
' MPONOPLUUOHAIBHOCTH
2 Anrebpanyeckue BhIpaKEHUs
1 [IepeMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHUS C NEpEMEHHOM. JlonmycTumble
' 3HAYEHUS TIEPEMEHHBIX
27 [IpencraBneHne 3aBUCUMOCTH MEXAYy BETUYMHAMU B BHIE (QOPMYIIBL
' Brruucnenus no popmynam
53 [IpeoOpa3oBanne  OyKBEHHBIX  BBIPQXKEHHMH, TOXKIECTBEHHO  pPaBHbIE
' BBIPAKECHHS
2.4 CBolicTBa CTENEHH C HATYpAJIbHBIM MOKa3aTeIeM
5 Opnnounensl 1 MHOrousieHsl. CreneHb MHOTOwIeHa. CloKeHHe, BBIYUTAHUE,
' YMHOKEHUE MHOTOWIEHOB
26 @®opMyJIbl COKpAIEHHOIO YMHOKEHUS: KBaJpaT CyMMBI U KBaJpaT Pa3HOCTH.
' dopmyiia pa3HOCTH KBaJpaToB. Pa3inokeHne MHOTOWICHOB HA MHOKUTEIN
3 YpaBHeHust




VYpaBHeHHE, KOpPEHb YpaBHEHUS, IpaBuUja NpPeoOpa3oBaHUS ypaBHEHUS,

>l PaBHOCUJIBHOCTb YPAaBHEHHI
32 JluHeitHoe ypaBHEHHME C OJIHOW TEPEMEHHOM, YMCJIO KOpPHEH JMHEHHOTO
' YpaBHEHUS, PELIEHUE JTUHEUHBIX YPaBHECHUI
13 CocraBieHne ypaBHEHUN IO yCJIOBHUIO 3a/auM. PelieHue TEKCTOBBIX 3a/1ay C
' MOMOIIBIO YPaBHEHHI
34 JIuneiiHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduK
Cucrema [ByX JMHEMHBIX ypaBHEHUH C JByMs IepeMeHHbIMHU. Perenue
3.5 CHCTEM YypaBHEHUH CHOCOOOM IMOJCTaHOBKHU. IIpumepsl pemeHus: TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHHU
4 Koopaunats! u rpapuku. ®yHkunu
4.1 Koopaunara Touku Ha mpsiMon
42 Uucnossle IPOMEKYTKH. PaccTosiHue Mexay AByMs TOUKaMU KOOPAUHATHOMN
' MpSAMOit
43 [IpsimoyronpHas cuctema koopauHaT, ocu Ox u Oy. AGcuucca U opaAWHATA
' TOYKH Ha KOOPAMHATHOM INIOCKOCTH
a4 [Tpumeps! rpadukoB, 3aaHHbIX (opMmyiaamMu. UTeHHe TpagUKOB peabHBIX
' 3aBUCHMOCTEN
4.5 [onsarue Gpynkuuu. ['paduk pynkunu. CBoricTBa QyHKIHIA
4.6 JIuneitnas pynkuus, e€ rpaduk. I'padux Gyskum y = [X|
47 I'padbmueckoe pemieHue IUHEHHBIX YPaBHCHHA W CHCTEM JIMHEHHBIX
' YpaBHEHUN
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHMS
1 Uucna v BBIYUCIECHUS
. KBampatuelii kopenb u3 uucna. [loHarue 00 HppalMOHAIBHOM YHCIIE.
' JecsaTuunble puOIMKEHUS UPPALMOHAIBHBIX YHCEI
CpoiicTBa apu(MeTHUECKUX KBAJIpaTHBIX KOPHEH W MX NpPUMEHEHHE K
1.2 peoOpa30BaHUIO YUCIIOBBIX BBIPAKEHUI U BHIYHCICHUSM. JeHCTBUTEIbHbBIE
qucia
1.3 Crenens ¢ 1enabpIM IOKazaresieM U e€ cBoiicTBa. CTaHgapTHas 3alluch YHucia




AnreOpanueckre BbIpaXeHUs

2.1 KBanpaTHblii TpEXUIIEH, pa3I0KEHUE KBAAPATHOTO TPEXWICHA HA MHOXKUTEIN
2.2 AnrebOpanueckas qpoob. OCHOBHOE CBOMCTBO anredpandeckoi qpoou
23 CrnoxeHue, BBIYUTaHUE, YMHOXKEHHE, JIeJICHNE anredpandeckux Ipooei
2.4 PanmonansHbie BRIpaKEHUS U X TIpeoOpa3oBaHue
3 VYpaBHEHUs U HEPABEHCTBA
31 KBanpatHoe ypaBHenue, ¢(opmyna KOpHEH KBaJApaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Pemienue ypaBHeHH#, CBOAAIIMXCS K JIMHEMHBIM U KBAJIPATHBIM
33 [Tpocreiime ApoOHO-palMOHATBHbBIE YPAaBHEHHS
I'padmyeckas uHTEpHpeTanysi YpaBHEHUI C ABYMs MEPEMEHHBIMU U CHUCTEM
34 JIMHENHBIX YpaBHEHUH ¢ JBYMs NepeMeHHbIMU. [IpuMepsl pemenus cucreM
HEJIMHENHBIX YPABHEHUH C ABYMS IEPEMEHHBIMU
3.5 Perienue TekCTOBBIX 3a7au aJireOpandeckuM crocoOom
3.6 UucnoBbie HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM TTepeMEeHHO
3.8 PaBHOCHUITBHOCTH HEPABEHCTB
3.9 JIvHeiiHbIe HEpaBEHCTBA C OJJHOM MEPEMEHHOM
3.10 CucreMbl TUHEMHBIX HEPABEHCTB C OJAHOM IEPEMEHHOM
4 OyHKIIUU
il [Tonsatne ¢ynkuuu. OOnIacTb omnpefeNeHus W MHOXXECTBO 3HAUCHHH
' ¢bynakun. CriocoOb! 3aaanus GpyHKIUN
4.2 I'paduk dynkmuu. Utenue cBoicTB GyHKIMH 110 €€ rpaduky
4.3 [Tpumeps! rpadukoB PyHKITUH, OTPAKAIOMIUX pealbHbIE TPOIECChHI
44 @OyHKIMH, OIUCHIBAIOIIME NPSIMYI0 U O0OpaTHYIO MpPOMNOPLUOHAIBHBIE
. 3aBUCHMOCTH, UX TpaduKu
4.5 OyHkIuu y =x? y = x?
4.6 OyHKIMH Y = vx, ¥ = |X|
4.7 ['paduueckoe penieHre ypaBHEHUN H CUCTEM ypaBHEHUN

9 KUIIACC




Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

1 Yucna v BBIYUCICHUS
. ParonanbHple uucna, HWppaliOHATIbHBIE YWCIA, KOHEYHbIE M OECKOHEYHBIE
' JECSATUIHBIE IPOOH
MHOKeCTBO ACHCTBUTEIBHBIX YHCET, ICHCTBUTEIBHBIC YHCIIA KaK OECKOHEUHBIC
1o JecsTUUHbIE ApoOu. B3auMHO 0JHO3HaYHOE COOTBETCTBHE MEXKIY MHOKECTBOM
' JEHCTBUTENBHBIX YMCEN U KOOPAMHATHOM npsiMoil. CpaBHEHHE JEHCTBUTEIBHBIX
qucen
1.3 Apudmerndeckue ASHUCTBUS C ACHCTBUTEILHBIMH YHCIIAMU
N3mepenns, mpubImKeHus, OoleHKU. Pa3mepsl 00BEKTOB OKPYIKAIOIIET0 MHUpAa,
14 JUTUTEIILHOCTh TPOIIECCOB B OKpyXkatoimiem wmupe. [IpubnmxkéHHOe 3HaueHHe
' BEIIMYMHBI, TOYHOCTh NpuoOImmKkenus. Okpyriaenue yucen. [Ipukuaka u oneHka
pE3yIbTaTOB BBIUKCICHUN
2 YpaBHEHHs 1 HEpABEHCTBA
2.1 VYpaBHEeHUs ¢ OJJHON TTEPEMEHHOMN
2.2 JIuneitHoe ypaBHeHue. Pemenre ypaBHEHUM, CBOJAIIMXCS K TUHEUHBIM
2.3 KBanpaTHoe ypaBHeHue. PenieHre ypaBHEHUM, CBOASIIIIMXCS K KBAIPATHBIM
24 bukBanpatHoe ypaBHeHue. IIpumepbl pelIeHHMs YpaBHEHMM TpeTbel U
' YETBEPTOMU CTENEHEN PA3JIOKEHUEM HA MHOKUTEIIN
2.5 Pemenne npoOHO-paliOHABHBIX ypaBHEHUH
2.6 Cucremsl ypaBHeHUN
2.7 VYpaBHeHUE ¢ AByMS IEPEMEHHBIMH U €T0 Tpaduk
2.8 Pemienue cuctem AByX JIMHEMHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU
20 Pemienue cucrem AByX ypaBHEHH, OJTHO W3 KOTOPBIX JIMHEMHOE, a APYyroe —
' BTOPOH CTEIIEHU
2.10 I'paduueckas uHTEpIIpeTalIU CUCTEMBI YPABHEHUH C IBYMS IEPEMEHHBIMH
2.11 Pemenne TeKCTOBBIX 3a]au aNredpandeckum crnocoOom
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelienue TMHEHHBIX HEPABEHCTB C OJHON IEPEMEHHOMN
2.14 Pemienue cuctem JIMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOMN
2.15 KBagparHble HEpaBeHCTBA
516 I'paduueckass wHTEpHIpeTanis HEPABEHCTB W CHCTEM HEPABEHCTB C JBYMs

NEPpEMCHHBIMU




DOyHKIMHU

Ksanparnunas ¢ynknus, e€ rpadpuxk um cpoiictBa. [lapaGona, KOOpIMHATHI

>l BEPILHHBI Tapaboibl, OCb CAMMETPUHN TapaloIIbI

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

33 I'paduku bynkmmit y=k/x, v = x* 1 X cBOKCTBa

34 I'paduku pyHKUUMH , U X CBONCTBA
4 YucnoBble MOCIEA0BATEIbHOCTH

il Omnpenenenne M CrocoObl 33JaHUS YUCIIOBBIX TOCJIECIOBATEIIBHOCTEH. 3aaHue
' MOCIeA0BATEIbHOCTH PEKYPPEHTHOM hopmynoit U popmyIoif n-ro dieHa

42 Apudmernueckast mporpeccus. Dopmynsl n-ro  uineHa apupMeTHUECKON
' MPOTPECCUU, CYMMBbI MIEPBBIX 71 YJICHOB

43 I'eomerpuueckas mporpeccusi. DopMmyibl #n-r0  WIEHa T'€OMETPUYECKON
' IIPOrPECCUH, CYMMBI IIEPBBIX 71 YJIEHOB

a4 N3o00paxeHne 4YI€HOB apuUPMETHYECKON | TIeOMETPUYECKOW mporpeccuit
' TOYKAMHU HAa KOOPAMHATHOW INIOCKOCTH. JIMHENHBIN U SKCITOHEHLIMAIBHBINA POCT

4.5 Cno>xHbI€ IPOLICHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBePSIEeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUSA K PEAMETHBIM pe3yJibTaTaM
OCBOCHHS OCHOBHOM 00pa30oBaTeIbHON NMPOrPaMMbl OCHOBHOIO
o0mero oopazopanus Ha ocHoBe PI'OC

YMeHue omnepupoBaTh TMOHSATUSMHU: MHOXECTBO, IOJAMHOXECTBO,
Omnepaly HaJ MHOXECTBAMH;, YMEHHUE OIEepUPOBAaTh MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBo, UK, MPUMEHITh MX IpPU PEIICHUU
3a/1a4; yMEHHE UCTIOIb30BaTh rpapuueckoe MmpeIcTaBIeHIHe MHOKECTB
JUISL ONTUCAHUS peajbHBIX MPOIECCOB U SBJIECHUH, MPU PELICHUH 3a7ay

U3 IPYTUX Y4eOHBIX MPEIMETOB

YMeHnue OIICpHUPOBATH MOHATHAMU: OIPCACICHUC, aKCHOMA, TECOpCMaA,
A0Ka3aTejIbCTBO;, YMCHHUC pacClio3HaBaTb HWCTUHHBIC MW  JIOXKHBIC
BBICKA3bIBaHHUA, MPHUBOJAUTH MNPUMCPBI W KOHTPIIPUMCPLBI, CTPOUTH

BBICKAa3bIBAHHA U OTPULIAHUSA BBICKa3bIBaHUM

YMeHue ornepupoBaTh MOHITHSIMHU: HATypaJIbHOE YHUCIO, MPOCTOE U
COCTaBHOE YHUCJO, JIETUMOCTh HATypaJbHBIX YHUCEN, MPU3HAKU
JNETUMOCTH, IIeJIOE€ YHUCJIO, MOMIYJb 4Hhcja, OOBIKHOBEHHAs ApoOb W
JIecsTHUYHAs TpoOb, CTAHIAPTHBIN BUJ 4YHCIA, PallMOHAIBLHOE YHUCIO,
UppalMOHATIFHOE YHWCIO, apu(MeTHYeCKUid KBaApPATHBI KOPEHB;
YMEHUE BBINOJHATH JEWCTBUS C YWCIAaMH, CpaBHUBAaThb U
YHOOPSAIOYMBATh YHWCJA, MPEACTABIATH YHCIAa Ha KOOPAUHATHOU
OpsMOH, OKpYIJIATh YHUCIIA; YMEHHUE JENaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BBIYMCIECHUN

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LEJIbIM IOKa3aTelIeM,
apudmeTnyecKuil KBaJpaTHBIM KOpEHb, MHOTOYJIEH, anredpandeckas
npoOb, TOXAECTBO, 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTENeHH
OoJbllle €AMHUIIBI; YMEHHUE BBIMOJIHATH pPacy€Thl MO GdopMyliaM,
npeoOpa3oBaHUsl UEJbIX, JIPOOHO-PALIMOHATBHBIX BBIPAKEHUU U
BBIPQXEHUI C KOPHSIMH, Pa30KEHHE MHOTOUYJICHAa Ha MHOXXUTENIU, B
TOM 4YHCJIE€ C HCIOJb30BaHUEM (GOPMYT pPAa3HOCTH KBAApaTOB H

KBaJipaTa CyMMBbI U PAa3HOCTH

YMeHue oneprupoBaTh NOHATUSMU: YUCIOBOE PABEHCTBO, YpaBHEHHUE C




OJHOM IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
MEPEMEHHOI; yMEHUE pellaTh JUHEHHbIE M KBAaJApPAaTHHIE ypaBHEHUS,
JIPOOHO-PAMOHANILHEIC YPaBHEHHUS C OJHOW MEPEMEHHOW, CUCTEMBI
JIBYX JIMHEHHBIX ypaBHEHUH, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHANILHBIC HEPABEHCTBA C  OJHOMN
MEPEMEHHOM, B TOM YHUCJE MPU PELIEHUHU 3a]a4 U3 IPYTUX MPEeIMETOB
M TPAKTUYECKUX 3a7a4; YMEHUE HCIOJIb30BaTh KOOPJAWHATHYIO
OpsIMyI0 ¥ KOOPAMHATHYIO IUIOCKOCTh ISl M300pa)XeHHsl pelieHuit

YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMU: GYHKIMA, Tpaduk GyHKIUH, HYIH
GyHKIMH, POMEXKYTKH 3HAKOIIOCTOSIHCTBA, MPOMEXKYTKH
BO3pacTaHMs, yOBbIBaHUS, HauWOOJNbIIEe WM HAUMEHbIIEEC 3HAYCHUS
GyHKIIH; yMeHHe OIepUPOBATH HOHATHSAMHU: npsimMast
NPOTNOPLUUOHATIBHOCTD, JUHEHHAsT (PYHKIMS, KBaJpaTu4yHas (yHKIHA,
oOpaTHass TPOMOPIIMOHAILHOCTh, TMapaboiia, TUIepOosia; yMEHHE
cTpouTh rpaduKku GYHKIUH, HCIIONB30BATh IPaUKU Ui OTpEICICHUS
CBOHCTB IPOIIECCOB W 3aBUCHMOCTEH, JJIS peIIeHHs 3aJad U3 JAPYTUX
y4eOHBIX TIPEAMETOB W PpEAIbHOM KHU3HH, YMEHHE BBIPAXKATh

dbopMynaMu 3aBUCUMOCTH MEXAY BEIHUYNHAMU

YMeHnE OIICpHUPOBATH IIOHATUSAMU: II0CJICAOBATCIIbHOCTD,
apupMeTHueckass M TeoMeTpuyeckas  MPOrpeccHH;  yMEHHE
UCIIOJIb30BaTh CBOWCTBA IOCJEI0BATEIBHOCTEH, (OPMYIIBI CyMMBI U
oO0I1ero 4jieHa MpH pelIeHUM 3aj1ad, B TOM YHUCIe 3a7ad U3 APYTux

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

YMmenune peuiaTh 3aga4u pasHbIX THIIOB (B TOM YMCJIC Ha MPOLCHTEHI,
JOJIM W YacCTHu, ABUIKCHUC, pa60Ty, HECHY TOBAapOB U CTOUMOCTH
IMMOKYIIOK M YCJIYT, HAJIOTH, 3aa4U 13 obnactu YHOpaBJICHUA JTAYHBIMU U
CeMEHBIMU (pHHchaMI/I); YMCHUC COCTaBJIATH BBIPpAKCHUA,
YpaBHCHUA, HCEpPABCHCTBA MW CHUCTEMBI 110 YCJIOBUIO  3aJadyu,
HCCJICAO0BATh IMOJTYYCHHOC PCIICHHUEC U OLCHUBATH HpaB,I[Ol'IOI[O6HOCTL

MOJIYYCHHBIX PE3YyJIbTAaTOB

YMeHne onepupoBaTh NOHATHAMH: (UTypa, TOUKA, OTPE3OK, Mpsimas,
Jyd, JIOMaHasi, yroj, MHOIOyroJbHHK, TPEYTOJIbHUK, pAaBHOOEIPEHHBIH
U PaBHOCTOPOHHUN TPEYroJIbHUKH, NPSIMOYTOJIbHBIN TPEYroJbHUK,

MCAMUaHa, 6I/ICCCKTpI/IC3 U BbBICOTAa TPCYTOJIbHHUKA, ‘{CTpréXYFOJ'ILHI/IK,




napajuiesiorpaMM, pomO, TpSAMOYrOJIbHUK, KBajapaT, Tpamerus;
OKPY’>KHOCTb, KPYT, KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢urypamu; yMeHue pelaTh 3ajadyd, B TOM UYHCJIE U3 IOBCEIHEBHOMN
KHU3HM, Ha HAXOXKICHHWE T€OMETPUYECKHUX BEJIMYUH C NMPUMEHEHUEM

U3yYEHHBIX CBOMCTB GUryp U (pakToB

10

YMeHHue OomnepupoBaTh IMOHATHAMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYTOJIbHUKOB; MapajluIeIbHOCTh U NEPHEHAUKYJISPHOCTh MIPSIMBIX,
yrol MEXAYy MpsMbIMH, NEPIEHIUKYJSAp, HAKIOHHAs, IPOEKLUs,
nonobue Guryp, nogo0HbIe TPEYTrOJIbHUKH, CUMMETPHUSI OTHOCUTEIBHO
TOYKM U NPAMOM; YMEHHE paclo3HaBaThb PAaBEHCTBO, CUMMETPUIO U
nonobue Guryp, napamieabHOCTh U NEPIEHIUKYISIPHOCTh MPSMBIX B

OKpYXKaIoIIeM MHpPE

11

YMeHue onepupoBaTh IOHATHSAMM: JJIMHA, PAcCTOSHUE, Yol
(BeMMYMHA yTJla, CHHYC U KOCHUHYC yIja TPeyrojbHHKa), IJIOLIa/b;
YMEHHE OLIEHUBATh pa3Mephl MPEeIMETOB U OOBEKTOB B OKpY’KaIOLIEM
MHUpPE; yMEHHE MpUMEHATh (GOpMyJibl IEepUMeTpa U  IUIOIIAIU
MHOT'OYTOJIbHUKOB, JJIMHBI OKPYKHOCTH M IUIOIIAAN Kpyra, o0Obema
IPSIMOYTOJIBHOIO MapajuIeNICNIUIela; YMEHHE NPUMEHITh IPU3HAKU
paBEHCTBA TPEYIrOJIbHUKOB, TEOPEMY O CYMME YIJVIOB TPEYIOJbHUKA,
teopemy Iludaropa, TpUroHOMETpHUUECKHE COOTHOLICHMS  JAJIs

BBIYMCJICHUA OJIWH, paCCTOHHI/Iﬁ, IIomaaei

12

YMmenue un3zo0paxkaTh IUIOCKME (UIYpl W HUX KOMOMHAIUH,
IPOCTPAHCTBEHHbIE (QUIYPBl OT PYKH, C MOMOUIbIO YEPTEKHBIX
MHCTPYMEHTOB W DJIEKTPOHHBIX CPEACTB 10 TEKCTOBOMY HIIHU

CHUMBOJIbHOMY OITMCAHUTIO

13

YMeHue  onepupoBaTh  IHOHATUSAMHU:  HPSAMOYTOJIbHAs  CUCTEMaA
KOOpJIMHAT;, KOOpAWUHATBI TOYKH, BEKTOp, CyMMa BEKTOpOB,
IIPOM3BEICHUE BEKTOPA HA YHCIIO, CKAISIPHOE IIPOU3BEICHUE BEKTOPOB;
YMEHHUE HCIOJIb30BaTh BEKTOPbl U KOOPAUHATHI Ul INPEICTaBICHUSA
JaHHBIX M pELIeHUs 3aJad, B TOM YHUCIE U3 JPYruxX Yy4eOHBIX

npeaMETOB U peanLHoﬁ KHN3HU

14

YMeHue onepupoBaTh IMOHATUSAMH: CTOJIOMKOBBIE M KPYIrOBBIE
IUarpaMMbl,  TaOIWIBI, cpenHee — apudmMeTHueckoe, MeauaHa,
HauOoJiplllee M HAaUMEHbLIEEe 3HAYEHUs, pa3Max 4YHUCIOBOr0 Habopa;

YMEHHE  W3BIEKaTh, HMHTEPIPETUPOBATH U  NpeoOpa3oBHIBATH




uHPOpPMAIMIO, TPEACTABICHHYI0 B Ta0OJIMIIAX M Ha JUarpammax,
OTPaXXKarollyl0 CBOMCTBA M XAPAKTEPUCTUKU PEAIBbHBIX IIPOLECCOB U
SABJICHUW; YMEHHME pacrno3HaBaTh HW3MEHYUBBIC BEJIWYHMHBI B

OKpYKarouiemM MUpe

15

YMeHue ornepupoBaTh TOHATUSIMH: CIyYalHBIA OMBIT (CIydalHbII
OKCIIEPUMEHT), DJJIEMEHTapHOE COOBITHE (JIIEMEHTAPHBIM  HCXOJ)
CIIy4ailHOrO OmbITa, CiIy4ailHOe COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HAXOIWTh BEPOSATHOCTH CIIYYalHBIX COOBITUHA B ONBITAX C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJa4d METOJIOM OpPraHM30BAaHHOTO Tepedopa M ¢ HCIOJIIb30BaHUEM
IpaBUJia YMHOXXEHHUS; YMEHHUE OIICHHBAThb BEPOATHOCTH peaJbHBIX
COOBITHIA W SBJICHHI, MOHUMATh POJIb MPAKTHYECKU TOCTOBEPHBIX U
MaJOBEPOATHBIX COOBITHI B OKpYXAaloIlleM MHpPe U B KHU3HU;
3HAKOMCTBO C TIOHSITHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJBIIMX YHCETI U €r0 POJIBIO B MAaCCOBBIX SABJICHUAX

16

VYMenne BbIOMpaTh TOIXOMAIIANA W3YYEHHBIH METON IS peIIeHUs
3a/1a4ud, NPUBOJUTH MPUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE M KU3HH, PACIIO3HABATH MPOSBICHNE 3aKOHOB MaTEMAaTHKHU B
UCKYCCTBE, OIUCHIBATh OTJEIbHBIE BBIJAIOIIMECS  PE3YJbTAThI,
MOJIYYCHHBIE B XOJI€ Pa3BUTHS MAaTEMAaTHKH KaK HayKH, MPUBOIAUTH
MpUMEPHl MATEMATUYECKUX OTKPBITUH U UX aBTOPOB B OTEYECTBEHHOM

Y BCEMHPHON UCTOpUH




INIEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, ITPOBEPAEMBIX HA OI'9
11O MATEMATHUKE

Kon

IIpoBepsieMblii JJIEMEHT COACPKAHUS

Yucia ¥ BLIYMCIIEHUS

1.1

HaTypaJILHBIe U OCJIbIC YHCIIA. HpI/I3HaKI/I JACIIUMOCTH LCIBIX YUCCI

OOBIKHOBEHHBIE u JCCATUYHBIC I[pO6I/I, IMPOUCHTLI, OeCKOHEYHBIE

2 NePUOANYECKHE JPOoOH

13 Panmonaneupie uuncia. ApudMeTrudyeckue omepanud C  paluoOHAIbHBIMU
' quciIaMu

14 JevictBurenbHble uyncia. ApudMeTHUYecKHe Omepalud ¢ ACHCTBUTEILHBIMHU
' YUCIaAMHU

s [TpuOnmk€HHbIE BBIUMCIICHUS, TpaBUia OKPYIJIEHUS, NPUKUAKA U OIEHKa
' pe3yibTaTa BEIYUCICHUN

2 Anrebpanyeckue BbIpaKeHUs

2.1 BykBeHHbIE BbIpaXXKEHUs (BBIPAXKEHUS C IEPEMEHHBIMU )

55 Crenenb ¢ wnenbiM mnokaszateneM. CTENEeHb C PALMOHAIBHBIM I1OKA3aTEJIEeM.
. CaoiicTBa cTeneHu

23 MHorounens!

24 Anrebpanueckas qpoob

5 s Apudmernueckuit KOpEHb HaTypaJbHON CTEIICHHU. [HenictBus c
' apu(METHUECKUMH KOPHIMHU HATypalIbHOH CTETIEHN

3 YpaBHEHHUs 1 HEpABEHCTBA

. [lensie u npoOHO-panMOHaANbHBIE YypaBHEHHs. CHCTEMBI M COBOKYIHOCTH
' YpaBHEHUU

39 Ilensie W npoOHO-paOHANbHBIE HEpaBeHCTBA. CHUCTEMBI U COBOKYIMHOCTH
' HEPaBEHCTB

33 Pemenne TekcToBbIX 3a1a4

4 YucnoBsle NOCIEA0BATENBHOCTH

4.1 ITocnenoBaTenbLHOCTH, CIIOCOOBI 3aJaHMS MTOCIIEN0BATEIHLHOCTEN

4.2 Apudmerndeckass u rTeoMmerpuyeckas mporpeccuu. Dopmyna  CIOXKHBIX




IIPOLICHTOB

5 DyHKIMHU
OyHknusa, crnocoObl  3amgaHus  ¢yHknuu. ['paduxk  ¢ysknuun. OO6macth
ompesieNieHus] 1 MHOKeCTBO 3HaueHui pynkuuu. Hymu dynkiuu. [IpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (PYHKIHH. MaKCUMYMBI U
MUHUMYMBl (QyHKIuH. HawOosblliee W HaWMeEHbIee 3HAUYCHHWE (QYHKIMH Ha
IPOMEKYTKE
6 KoopanHatsl Ha npsIMO# ¥ TIJIOCKOCTH
6.1 Koopaunatnas npsmas
6.2 JlekapToBbI KOOPAMHATHI HAa TIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue GUrypsl U UX CBOMCTBA
7.2 TpeyroabHHK
7.3 MHOroyrojapHuKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3MepeHne reoMeTpruueCKUX BEJIMYUH
7.6 Bexkropsl Ha T10CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucaTrenbHasi CTaTUCTUKA
8.2 BepositHoCT
8.3 KomMOuHaropuka
8.4 MHoxecTBa
8.5 I'pads




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* Maremartuka. Anre0pa: 7-i kiacc: 0a30BbIi ypOBEHb: yUeOHUK; 15-¢ uznanue,
nepepadboranHoe MaxkaperueB FO.H., Munarok H.I'., HemikoB K.W. u ap.; nox
penakiueit TenskoBckoro C.A. AkinonepHoe o0iiectBo «M3aaTenbcTBO
«IIpocBenienue»

* Maremaruka. Anre6pa: 8-i kacc: 6a30BbIil ypoBeHb: yueOHUK; 16-e u3ganue,
nepepaboranHoe Maxkaperues FO.H., Munarok H.I'., Hemkos K.W. u ap.; mox
penakmueii TenskoBckoro C.A. AkimoHepHoe o0mecTBo «M3aaTenbcTBO
«IIpocsemenne»

* Maremartuka. Anreopa: 9-it kiacc: 6a30BbIi ypOBEHb: YUEOHUK; 15-¢ uznanue,
nepepaboranHoe MaxkaperueB FO.H., Munrok H.I'., HemkoB K.W. u ap.; nox
penakuuei TensikoBckoro C.A. AxkunonepHoe o61ecTBo «3nareabcTBo

«IIpocsemenue»

METOANYECKHUE MATEPUAJIbI JJIs1 YYUTEJIA

Makapsrues FO.H., Munatok H.I'. u agp. Meroauueckue pexkoMenaanuu ais 7-9
kiaccoB 2017 M.

Metoaunueckoe nmocodue 1o anredpe 7-9 knaccel. Makapsiues FO. H.
ITpoceemienue. 2023

[Iporpammsbl 0611€00pa30BaTENBHBIX YUpekaeHuii. Anredpa.7- 9 kmacc / FO.H.



MakapsrueB, H.I'. Munatok; coctaputens T. A . BypmuctpoBa — M.
[Ipoceemnienue, 2020;

Anrebpa: yaeOHUK 117151 9 Kitacca 001eoopa3oBaTebHbIX yupexkaenunii / FO.H.
Makapsiues, H.I'. Munniok, K.1. Hemkos, C.b. CyBopoBa; noa penakiueit C.A.
TensaxoBkoro — M.: IIpocsemenue, 2023;

JunakTudeckue Matepuaiibl 1o anreope aist 9 kiacca / JI.W. 3Basuy, JI.B.
Kysnenona, C.b. CyBopoBa — M.: [IpocBenienue, 2021;

Junakrudeckue MaTepraisl 1Mo anredpe s 7-9 knacca / B.M. Koxos, FO.H.
Makapsiues, H.I'. Munaiok: [Ipocsemienue 2019 r.

Anre6pa. TecTsl 15 mpoMexXyTouHOM aTTecTanuu. 9 knacc. M3ganue tpetbe,
nepepadborannoe. [lox pegakuueit @.@. JIbicenko. Poctos-Ha-J/lony: Jleruos,
2022.—-160 c.

['ocyaapcTBeHHBIN CTaHAAPT OCHOBHOTO OOIIET0 00pa30BaHUs 0 MaTEMAaTHUKe.
Junaktudyeckrue MaTepuabl o anredpe aig 9 kinacca — 7-e usf., nepepad. ['yces
B.A., Measuuk A.W. — M.: IIpocsemienue, 2020.

3amaun MOBBIICHHON TPYJHOCTH B Kypce anreOpsl 7-9 kiacco: Kaura mis
yuurens. H.I1. Koctpukuna. — M.: IIpocsemenue, 2019.

Ucrtopus marematuku B mkosue. VII-VIII ki. [Tocobue aist yuurenei. / ..
I'neitzep — M.: IIpocsemenue, 2020 — 240 c.

KoHTposibHbIE ¥ caMOoCcTOsATEIbHBIE pa0O0THI O anredpe: 9 kinacc: K yueOHUKY
Makaperuea FO.H.u ap. "Anre6pa. ['eomerpus 7 xknacc" /A.IlL.LEpmosa. — 2-e

u3., crepeotun. — M.: MU3narensctBo «Unekcay, 2020. — 158 c.



[Toypounsbie pa3zpaboTku 1o anredpe k yueOnuky FO.H. MakapsiueBa «Anredpa
9 knmacc»/ A.H. Pypykun, I'.B. Jlynenko, U.A. MacnenaukoBa. — M. «BAKO»

2020 r.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
UHTEPHET

1. www. Edu - "Poccutickoe o6pazoBanue" denepanbHblii MopTal.

2. www.school.edu - "Poccutickuii o061eo0pa3zoBaTeabHbIi mopTan'.
3. www.school-collection.edu.ru/ Enunas komnexnus nudpoBbIx
00pa3oBaTeIbHbIX PECYPCOB

4. www.mathvaz.ru - docke IIKOJIBHOTO YUUTEINSI MaTEMATUKH
JlokymeHTarus, paboure MaTepuabl 11 YIUTEIISI MATeMAaTHKU

5. www.it-n.ru

"CeTph TBOPUYECKHUX YUUTENCH"

6. www.festival.l1september.ru

decTuBale egarornyeckKkux Uaeu

7. uztest.ru

8. https://resh.edu.ru/

9. https://uchi.ru/

10. https://math8-vpr.sdamgia.ru/
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