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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa ABngeTca 0AHMM M3 OMOPHbLIX KYPCOB OCHOBHOIO 06LLEero 06pasoBaHus: OHa
obecrneymBaeT M3yyeHWe ApPYrux AMCLUUMNAWH, KaK eCTEeCTBEHHO-HayyHOro, TaK W
rYMaHUTapHOrO LMKIOB, € OCBOEHME HeobXoAMMO ANs NPOLO/HKEHUA 06pa3oBaHMA U B
MOBCEAHEBHOM >KM3HW. Pa3BuTMe Yy 00y4yaloWMXCA Hay4HbIX MPeACTaBleHUn O
MPOUCXOXAEHUN W CYLUHOCTW anrebpanMyeckmx abCcTpakuwmii, Crocobe OTpaXKeHUs
MaTeMaTUYeCKOM HayKOW SBMNEeHWA W NPOLECCOB B NpUpoge W 06LLecTBe, PO
MaTeMaTU4YecKoro MOZESMpOBaHUS B HAyYHOM MO3HAHUM W B MPaKTUKE Croco6CTBYeT
(hOPMUPOBAHNIO HAy4YHOr0 MUPOBO33PEHMS M KayecTB MbILW/IEHNA, HeoOXOAUMbIX NS
ajantauMyM B COBPEMEHHOM UM(pPoBOM o06LecTBe. W3yuyeHne anrebpbl obGecrieynBaeT
pasBuTMe YMeHWUs Habnpatb, CpPaBHWMBATb, HaXOAUTb 3aKOHOMEPHOCTM, TpebyeT
KPUTUYHOCTU MbILLIEHMS, CMNOCOBHOCTY apryMeHTMPOBaHHO 0O0CHOBbIBATbL CBOW [eNCTBUS
M BbIBOAbI, opmynupoBath YyTBepaeHUs. OCBOeHMe Kypca anrebpbl o0becrneymsaeT
pasBUTME JIOTMYECKOrO MbILIEHNS O0O0YYarOLWMXCA: OHW WCNONb3YHT AedyKTUBHbIE W
VHAYKTUBHbIE pacCyaeHns, 0606LLeHMe N KOHKPeTU3aUmMIo, abCTparmposaHue 1 aHanoruio.
Ob6yueHne anrebpe npeanonaraetT 3HaYUTENbHBLIA 00BLEM CaMOCTOSATE/IbHOW AeATeNbHOCTU
0byyvaroLmMXca, MO3TOMY CaMOCTOATE/IbHOE peLleHVe 3afad  fABMSETCA peanvsaumen
[eATeNIlbHOCTHOI 0 NMPUHLMNA 06yYeHus.

B cTpykType nporpammbl y4ebHOro kKypca «Anrebpa» And OCHOBHOro o6uiero
06pa3oBaHMst OCHOBHOE MEeCTO 3aHMMAKOT COAepXKaTe/lbHO-MeTOANYECKNe NMHUK: «Yucna v
BblYMC/IEHMAY», «AsTrebpanyeckme BblpaXXeHNs», «YpaBHEHNA U HEPABEHCTBa», « DYHKLNN».
Kaxkaas 13 aTux cofep)kare/lbHO-MeTOANYECKUX IMHUIA Pa3BUBAETCA HA NPOTSXKEHUN TPEX
NeT U3y4eHns Kypca, B3anMOAeNCTBYA C ApYrUMn ero nHUAMK. B xoge n3yveHuns yyebHoro
Kypca 06y4yalolmMcs MPUXOAUTCA NOTUYECKU paccyxfiaTb, WCMNOMb30BaTb TEOPETUKO-
MHOXXECTBEHHbIN $3blK. B CBA3M C 3TUM B MporpaMMy Y4yebBHOro Kypca «Anredpa»
BK/IKOUYEHbl HEKOTOPble OCHOBbI JIOTMKKW, MPeACTaB/lIEHHble BO BCEX OCHOBHbIX pasfenax
MaTeMaTMyecKoro o6pasoBaHMs U CMOCOOCTBYIOLLME OBNAAEHMIO 00YyYarOLMMNCA OCHOB
YH/BEPCA/IbHOTO  MaTeMaTU4eckoro  fA3blka.  CogepXxaresibHOM U CTPYKTYPHOU
0COBEHHOCTLIO YUHebHOro Kypca «Anredbpax» SABNSETCA ero MHTErPMPOBaHHbIN XapakTep.

CofepxXaHuve NMUHUN «Yucna M BbIYUCNEHUS» CMY)KUT OCHOBOW ANA [asibHEeMnLIero
N3yYeHns MaTteMaTKW, COCOOCTBYET Pa3BUTUIO Y 0OYHatOLLMXCA IOTMYECKOr0 MbILLIEHUS,
(hOPMUPOBAHMNIO  YMEHWA  MO/Ib30BATbCA  aITOPUTMaMK, a Takke MPUOBPETEHNIO
MPaKTUYECKMX HaBblKOB, HEOOXOAUMBIX [ANS MOBCEAHEBHON >XWU3HW. Pa3BUTME MOHATUS O
ynucre Ha YpPOBHe OCHOBHOrO 06LWero 06pa3oBaHMs CBA3AHO C pauMOHAa/IbHbIMU U
MppaumvoHabHbIMK Yncnamu, (POPMUPOBaAHNEM MPeLCTaB/eHNn 0 AeNCTBUTEIbHOM YKCe.
3aBepLUEHNe OCBOEHUS YMC/IOBOM NIMHMN OTHECEHO K CpefHeMy 06LLeMy 06pa30BaHuIo.

CofepxXaHue ABYX anredpamyeckux UHUA — «ANrebpanyeckne BbIPKEHUS» U
«YpaBHEHUSS W  HEpPaBEHCTBa» CMOCOOCTBYET (hOPMMPOBaHMIO Yy  0OYyYarOLLMXCH



MaTteMaTU4yecKoro anrnapara, Heo6XoAMMOro Ans pelleHus 3a4ay mMaTeMaTUKKU, CMEXHbIX
NPeAMETOB UM MNPaKTUKO-OPUEHTUPOBaHHbLIX 3aja4y. Ha YypoBHe OCHOBHOrO 06Llero
06pa3zoBaHMsi Y4eOHbIA MaTepuan rpynnupyeTcs BOKPYr pPauMOHa/IbHbIX BbIPXKEHMWIA.
Anrebpa [eMOHCTPUPYET 3HayYeHVWe MaTeMaTUKM KakK fA3blka A1  MOCTPOEHMS
MaTteMaTU4YecKux Mogenei, onvMcaHna MPOLLECCOB U ABMIEHUIA peaslbHOro Mupa. B 3agaun
006yyeHus anrebpe BXOAAT TakXkKe AanbHelillee pasBUTME aTOPUTMUYECKOTO MbILLIEHWS,
HeobXoAMmMoro, B YaCTHOCTWU, A/11 OCBOEHUA Kypca MH(OPMaTUKK, U OBNafleHNe HaBbiKamu
[eLyKTUBHbIX paccyaeHuii. MNMpeobpasoBaHne CMMBO/bHBLIX (DOPM CMOCOOCTBYET PasBUTUIO
BOOGPaXKeHNs, CNOCOBHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

CofepxaHve  (DYHKUMOHA/IbHO-TPaMieCcKO IMHUX  HaueneHo Ha  NoJyyeHue
o0yyaloWMMMC 3HaHUA 0 (DYHKUMSX KakK BadKHEWMLIeW MaTemMaTuyeckoh mogenu ans
onucaHns 1 UCCNefoBaHNA PasHOOOPa3HbIX NPOLLECCOB U ABNEHWIA B NpMpoAe 1 06LLEeCTBe.
N3yyeHne maTepmasia CrocoOCTBYeT pasBUTUIO Yy O0OYyYalOLLMXCA YMEHUSi MCMO/b30BaTh
pasnyHble BblpasnTe/ibHble CPeACTBa fA3blka MATEMATUKU — C/OBECHbIE, CUMBO/INYECKME,
rpauyeckne, BHOCUT BKMa4 B (POPMMPOBaHME MPeACTaBEHUA O Pofv MaTeMaTUKU B
PasBUTMMN LMBUAN3ALMN N KYNbTYPbI.

CornacHo y4ebHOMY nnaHy B 7-9 Knaccax M3ydaeTcsl Y4ebHbI Kypc «Anredpa,
KOTOPbI BKNOYAET CrefytoLe OCHOBHbIE pPa3fesibl COAepXKaHus: «Hucna n BblMUCIEHNS»,
«Anrebpanyeckme BblpaXKEHUN», «YPaBHEHMS U HEPABEHCTBAY, «DYHKUNUN».

Ha n3y4yeHune yuyebHoro Kypca «Anrebpa» orsogmtcs 306 yacos: B 7 knacce — 102 yaca
(3 yaca B Heflento), B 8 Knacce — 102 yaca (3 yaca B Hefento), B 9 knacce — 102 yaca (3 vaca
B HefZlento).



COIAEPKXAHUE OBYUYEHUA
7 KIIACC

Yucaa v BBIYUCICHUA

[po6by 06bIKHOBEHHbIE M [ECATUYHbIE, MEPeXo] OT OAHOM (hopMbl 3anucu apobein K
apyroin.  TloHATME  pauMOHaNbHOro  4mucnia, 3anucb, CPaBHEHWe,  YropsgovMBaHue
paunoHasbHbIX yncen. ApudmeTryeckne LenNCTBUA C pauMoOHa/IbHbIMU Ynucnamu. PelleHune
3a/la4 13 peasibHON NPaKTUKN Ha YacTu, Ha Apoou.

CTeneHb C HaTypa/ibHbIM NOKasaTesiemM: onpejesneHune, NpeobpazoBaHme BbipaXKeHWn Ha
OCHOBe OnpeaeneHuns, 3anucb 60bLLKX Yncen. MNMpoLeHTobI, 3aN1Cb NPOLEHTOB B BUAE APO6U
W apobn B BUAE MPOLEHTOB. TpM OCHOBHbIE 3afayy Ha MPOLEHTbI, pelleHne 3afay u3
peasibHOM MPaKTUKW.

[MprMeHeHne MPU3HAKOB [AENMMOCTW, Pas/ioKeHME Ha MHOXUTENM HATypasibHbIX
ymcer.

PeanbHble 3aBUCUMOCTHY, B TOM YmMC/ie NpsAMas u obpaTHas NPonopLUOHaIbHOCTH.

AJuredpanyecKkue BbIpaKeHUs

[NepeMeHHble, YACNOBOE 3HAYEHME BbIPaXXEHWS C NnepemMeHHOoN. JonycTMble 3Ha4YeHUs
nepemeHHbIX. [lpefcTaBfeHMe 3aBUCMMOCTM MeXAY Be/lnyvHamMu B BUAE (DOPMYIbI.
BbluncneHns no dgopmynam. lNpeobpasoBaHne OYKBEHHbIX BbIPaXKEHWUA, TOXXAECTBEHHO
paBHble BblpaXKeHWs, Npasuia npeobpasoBaHUs CyMM M NPOU3BeAeHWI, NpaBmna packpbITus
CKOOOK ¥ npuBefeHNa NoL0OHbIX criaraeMbiX.

CBOiACTBa CTEMEHN C HaTypa/IbHbIM MOKa3aTes1eM.

OfHouneHbl 1 MHorouysieHbl. CteneHb MHorouneHa. CrioXKeHWe, BblUUTaHUe,
YMHOXEHWE MHOro4Y1eHoB. PopMy/ibl COKPALEHHOr0 YMHOXEHWS: KBagpaT CYyMMbl U
KBagpaT pasHocTu. Popmyna pasHOCTM KBafpatoB. Pa3noXkeHne MHOrOY/IEHOB Ha
MHOXUTESN.

YpaBHeHUs U HEPABEHCTBA

YpaBHeHWe,  KOpeHb  ypaBHeHMsi, npasuWna  Npeobpas’oBaHUs  YpaBHeHWs,
PaBHOCU/IbHOCTb YPaBHEHMWIA.

JInHelnHOe ypaBHeHWEe C O4HOW NEePeMEHHON, YMCNO0 KOPHeW JIMHEMHOTO YpaBHEHUS,
peLleHne NNHerHbIX ypaBHeHWin. CocTaB/ieHre YpaBHEHWIA MO YCNOBUIO 3adayn. PelueHue
TEKCTOBbIX 3a37a4 C NOMOLLbH0 YPaBHEHWIA.

JIHeiHOe ypaBHeHWe C ABYMS NepeMeHHbIMU U ero rpadmk. Cuctema AByX IMHENHbIX
YPaBHEHWUA C ABYMSA NEepeMeHHbIMU. PeLleHe CUCTEM YpaBHEHWIA CNOCOOOM MOACTaHOBKM.
[MprMepbl peLleHns TEKCTOBbIX 334a4 C MOMOLLbIO CUCTEM YPaBHEHWNIA.

DOyHKIUU

KoopanHata TOUKM Ha NpsiMOr. UmMCnoBble MPOMEXYTKW. PaccTosHMe Mexay [ABYMSA
TOUYKaMU KOOPANHATHOW NPSMOIA.



[MpAamMoyronibHas cuctema KoopguHat, ocu Ox n Oy. Abcumcca 1 opauHaTa TOYKM Ha
KOOPAWHATHOW NIOCKOCTU. MprMepbl rpaiMKoB, 3afjaHHbIX hopmynamu. UTteHve rpakos
peasibHbIX 3aBUCUMOCTER. TMoHATME (yHKUMW. Tpaduk (yHKumK. CBOWCTBA (YHKLUMA.
JNInHeiHasa (yHKuMs, eé rpaduk. papuk dyHkuum y = |x|. padmnyeckoe peLueHue
NMHEMHbIX YPaBHEHWI N CUCTEM NINHENHBIX YPaBHEHWIA.

8 KJIACC

Yucaa v BBIYUCICHUA

KBagpaTHbIA KOpeHb U3 uucna. MNoHATHe 06 mppaumoHanbHOM 4vucne. OecaTuyHble
NPUBVKEHNA MppPaLMOHasbHbIX Ynces. CBOMCTBA apuiIMeTUUECKMNX KBALPATHLIX KOPHEN U
X MPUMEHeHMe K MNpeobpasoBaHUIO  YMC/IOBbIX  BbIPOKEHWIA U BbIYUCIEHUAM.
[eincTeuTeNbHbIE YnCha.

CTeneHb C LenbIM Nnokasartenem 1 eé ceoiictea. CTaHgapTHas 3anucb Yncna.

AJredpanyecKkue BbIpaKeHUS

KBagpaTHbI TPEXUSIEH, PA3/IOXKEHME KBaAPaTHOrO TPEXYIEHa HA MHOXMUTE/N.

Anrebpanyeckass Apobb. OCHOBHOe CBOWCTBO anredbpanyeckoin apobu. CnoxeHue,
BblUMTaHWe, YMHOXeEHWe, fefieHne anrebpanyeckmx gpobeit. PalmoHaibHble BbIpXKeHUS U
NX NpeobpasoBaHme.

YpaBHeHHs U HEPABEHCTBA

KBagpaTHoe ypaBHeHMe, JopMyna KOpPHel KBafpaTHOro ypaBHeHus. TeopemMa Buerta.
PelleHVe ypaBHEHWUIA, CBOAALUMXCA K JIMHENHbIM WM KBadpaTHbIM. [pocTeliwne ApobHO-
pauyoHasibHble YpaBHeHus.

["padhnueckas MHTepnpeTaumns ypaBHeHUA C ABYMS NepeMeHHbIMU 1 CUCTEM JIMHENHBIX
YPaBHEHWI ¢ ABYMSA NepeMeHHbIMU. MpYMepbl PeLLEHNs CUCTEM HEeSIMHEHbIX YPaBHEHWIA C
ABYMSA NepeMeHHbIMN.

PelLieHMe TEKCTOBbIX 3aay afirebpanyeckmnm crocooom.

Uncnoeble HepaBeHCTBA W WX CBOWCTBA. HepaBeHCTBO C OAHON MePeMEHHOMW.
PaBHOCU/IbHOCTb HepaBeHCTB. JIMHelHble HepaBeHCTBA C OAHON nepemMeHHOW. CucTeMbl
JMHEVHbIX HEPaBEHCTB C OAHOIN NepemMeHHO.

DyHKUNHA

MoHATME (yHKUMKM. O6nacTb ONpeaenieHns M MHOXECTBO 3HauYeHUA (yHKUMMK.
Cnoco6bl 3aaHns PYHKLWA.

Mpadnk PyHKUMKN. YUTeHMe CBOWCTB (yHKUMWM Mo e€ rpadmky. MNprmepbl rpagukos
(hYHKLMI, OTPaXKAIOLMX peasibHble NMPOLECCHI.

@PYHKUMN, ONUCbIBAIOLLIME MPAMYHO U 06paTHYIO NPOMNOPLMOHa/bHbIE 3aBUCMMOCTH, NX
rpaukn. PYyHKUMM y = x2, y = x3, y = \x, y=|x|. [padmyeckoe peLleHne ypaBHEHUI U
CUCTEM YPaBHEHWIA.

9 KJIACC



Yucaa v BBIYUCIEHUSA

PaunoHanbHble 4yucna, UppauymMoHasibHble 4KMCa, KOHeyHble W BeCKOHEYHbIe
[ecATUYHbIE Apo6u. MHOXeCTBO [AeCTBUTE/IbHbIX YMUCeN, AEWACTBUTE/IbHbIE YMCa Kak
OeCKOHeYHble  AeCATUYHble [pobu. B3aumMHO OfHO3HA4YHOE COOTBETCTBUE  MEXAY
MHOXECTBOM AeCTBUTENIbHbIX YMCES U KOOPANHATHOW NPAMOIA.

CpaBHeHVe AeNCTBUTENbHbLIX YMCEN, apuiIMeTUUECKME AENCTBUS C AeACTBUTENbHbIMM
ymcnamu.

Pa3vepbl 06BLEKTOB OKPYXXatoLwero Mupa, 4/ IMTeNbHOCTb MPOLLECCOB B OKPYXKatoLLEM
MUpE.

Mpn6AMKEHHOE 3HAYEHWE BEIMYUHBI, TOYHOCTb NPUONMKEHNA. OKPYrneHue Yncen.
MprKnaKa 1 oLeHKa pe3y/ibTaToB BbIYMCIEHWIA.

YpaBHeHUS U HEPABEHCTBA

JInHeitHoe ypaBHeHWe. PelleHne YpaBHEHWIA, CBOAALLMXCA K IMHENHBIM.

KBagpaTHoe ypaBHeHMWe. PelueHMe YypaBHEHWI, CBOAAWMXCA K  KBagpaTHbIM.
BukBagpaTHOe ypaBHeHMe. MpuMepbl peLleHns YpaBHEHWUIA TPETbEN N YeTBEPTOI CTENeHew
Pa3NoXKeHNeM Ha MHOXMNTE/N.

PeweHne  ApoOHO-pauMoOHasibHbIX — YpaBHEHWA.  PelleHWe  TEKCTOBbIX  3afad
anirebpanyecKMm MeToAOM.

YpaBHeHWe C ABYMSI NepeMeHHbIMU 1 ero rpadmk. PelleHne CUCTeM ABYX JIMHENHbIX
YPaBHEHWI C ABYMS MepeMeHHbIMU. PelleHne CUCTEM [BYX YPaBHEHWIA, OLHO M3 KOTOPbIX
NNHEHOE, a ApYyroe — BTOPOW CTeneHwn. Ipadmyeckast MHTepnpeTauns CUCTEMbI YpaBHEHUI
C ABYMS NepeMeHHbIMU.

PelLeHMe TeKCTOBbIX 3a4ay asirebpanyeckmnm crocobom.

Yuncnosble HepaBEHCTBA U UX CBOWCTBA.

PellieHMe NIMHENHbIX HEPaBEHCTB C OAHOM NEepeMeHHON. PelleHne CUCTEM NIMHEMHbIX
HepaBeHCTB C 0fHOI NepemMeHHON. KBagpaTHble HepaBeHCTBa. "pathmyeckas MHTepnpeTaums
HepaBEHCTB M CUCTEM HEPABEHCTB C ABYMS MepPeMeHHbIMU.

DOyHKIUU

KBagpaTuyHaa (hyHKUms, eé rpadmk n cBoicTea. Napabona, KOOpAMHaTbl BEPLUNHBI
napabosbl, OCb CUMMETPUM Napabosibl.

Mpacnky yHKUMIA: y = kx, y = kx + b, y = k/x, y = x3,y = VX, y = [X| , U X cBOIACTBa.
YuciaoBble mocJICA0BATCJILHOCTH M MIPOIrpecCun

[MOHATME  uYMC/IOBOM  MOC/efOBaTeNbHOCTU.  3ajaHuve  Moc/ef0BaTe/lbHOCTU
PEKYPPEHTHOW (DOPMYNON 1 (hOPMY/IO 7-ro YeHa.

ApudmeTmyeckas U reoMeTpudeckas nporpeccun.  DPopMmynbl  n-ro  YsieHa
apuHhMETNYECKOW U reOMETPUYECKOM NPOrpeccuii, CyMmbl NePBbIX 7 Y/IEHOB.

306paxkeHne UneHoB apuMETUYECKOM N reOMETPUYECKO NMPOrPecCHin ToOUKaMn Ha
KOOPAWHATHOW NNIOCKOCTU. JIMHEHbIA 1 3KCMOHEeHUMaNbHbIA POCT. C/I0XKHbIE NPOLIEHTDI.



IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IHPOI'PAMMbBI YUYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIETI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yabTaTbhl OCBOEHWS Mporpammbl Yy4ebHOro Kypca «Anrebpa»
XapaKTepu3yrTca:

1) maTpuoTnYecKkoe BOCIMTAHKE:

NPOSIB/IEHNEM MHTepeca K MPOLUIOMY M HACTOALLEMY POCCUMIUCKOW MaTeMaTuKK,
LLEHHOCTHbIM OTHOLUEHWEM K [LOCTMDKEHMAM POCCUACKUX MaTEMATUKOB M POCCUIACKOM
MaTemMaTU4eckon LWKOSbl, K WCMOMb30BaHUIO 3TUX [OCTWXKEHWA B JpYruxX Haykax W
NpUKNagHbIX chepax;

2) rpa;kaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

FOTOBHOCTbLIO K BbIMO/IHEHWUIO 00A3aHHOCTEN rpakaaHWHa W peann3aumn ero npas,
npescTaBneHMemM O MaTeMaTMYeCKMX OCHOBAX (DYHKLMOHMPOBaHWS PasNYHbIX CTPYKTYP,
SBNEHWIA, Npoueayp rpaxnaHckoro obuiectsa (Hanpumep, BbI6OPbI, OMPOCHI), TOTOBHOCTLIO
K O0OCY)KAEHVIO 3TUYEeCKMX Mpo6/ieM, CBA3aHHbIX C  MPaKTUYECKMM  MPUMEHEHNEM
OOCTUDKEHWI  HayKu, OCO3HaHWEM BaXKHOCTW  MOP&/IbHO-3TUYECKMX  MPUHLUMMOB B
[eATeNIbHOCTUN YYEHOT0;

3) TPy10BOE BOCIIUTAHHUE:

YCTAHOBKOW Ha aKTMBHOE y4yacCTWe B PEeLUEHMU MPaKTUYeCKMX 3afay MaTeMaTU4ecKoi
HarnpaB/IEHHOCTWN, OCO3HAHWEM BaXXHOCTWM MaTeMaTU4yeckoro obpasoBaHMsi Ha MPOTSHKEHUU
BCEW XKN3HW N5 YCNeLHON nNpojeccuoHaIbHON AeATENIbHOCTN U Pa3BUTUEM HEOOXOANMbIX
YMEHWA, OCO3HaHHbIM  BbIOOPOM UM MOCTPOEHUEM  WHAUBUAYA/ILHOW  TPaeKTopuu
06pa3oBaHMst N JKMU3HEHHBbIX M1AHOB C YYETOM JIMYHbIX WHTEPECOB M 0OLLECTBEHHbIX
NoTpebHOCTEN;

4) 3cTeTHYeCKOe BOCIIUTAHUE:

CMOCOOGHOCTbI K 3MOLMOHA/IbHOMY M 3CTETMYECKOMY BOCMPUATUIO MaTeMaTuyecKnx
OObEKTOB, 3afay, pPeleHn, pPacCy)KAeHWn, YMEeHUIO BUAETb  MaTemaTuyeckue
3aKOHOMEPHOCTY B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'O NTO3HAHUA:

OpUeHTaLuein B fesTeNlbHOCTU Ha COBPEMEHHYIO CUCTEMY Hay4HbIX NpeacTaBneHnid 06
OCHOBHbIX 3aKOHOMEPHOCTAX pPa3BUTUSA YesioBeKa, Mpupogbl M 06LWecTBa, NOHUMaHWEM
MaTemMaTU4eckon HayKu KakK cepbl YenoBeYecKoW AeATe/IbHOCTW, 3TanoB eé pasBuTus U
3HAYUMMOCTU  ONA  PasBUTUA  UMBUAM3AUMW, OBMAJEHVWEM  S3bIKOM  MaTemaTuKh U
MaTeMaTU4ecKor Ky/bTypor Kak CPefCTBOM MO3HaHWUA MUpa, OBNafeHWeM npocTedLwnmm
HaBblKaMW UCCNe0BaTe/IbCKON AeATeIbHOCTH;

6) ¢usnuyeckoe BocnuTaHue, GopMHPOBAHME KYJbTYPbl 310POBbS H
IMOIMOHAJIBHOI'O 6.]131"0110.]1}"11/1512



FOTOBHOCTbIO MPUMEHATH MaTeMaTUYeckue 3HaHWA B MHTepecax CBOEro 3[0pO0BbS,
BefleH1s 3[0p0OBOro obpasa Xun3Hu (340poBoe NUTaHMe, coanaHCMPOBaHHbIN PEXUM 3aHATUI
N 0TAbIXa, perynapHas (msnyeckas akTMBHOCTb), CHOPMMPOBAHHOCTLIO HaBblKa pPetieKCum,
MPU3HaHWEM CBOErO Nnpasa Ha OLUMOKY M TaKoro e npasa Apyroro YesioBeka;

7) 3K0JI0THYEeCKOE BOCIIMTAHME:

OpUeHTaLuein Ha NPYUMEHEHNe MaTeMaTUYECKUX 3HAHMI NS pelleHns 3a4ad B 06/1acTu
COXPaHHOCTN OKpYy»XKatoLleid cpefbl, MNaHMPOBaHWUA MOCTYNKOB M OLEHKN UX BO3MOXHbIX
MOCNeACTBAA  AN18  OKpy»XKarouleld  cpefbl, 0CO3HaHMeM  r106a/lbHOr0  Xapakrepa
3KONOrMYecKnX Npobaem 1 NyTein Nx peLLeHns;

8) apanTanusa K U3MEHAIOUUMCS YCJIOBUAM COLMAIBHON M IPUPOJIHON Cpeabl:

FOTOBHOCTHIO K [JENCTBUAM B YC/IOBUSAX HeOonpeaenéHHOCTU, MOBbILWEHUIO YPOBHS
CBOE KOMMETEHTHOCTUN Yepe3 MPaKTUYECKY0 [4eATe/IbHOCTb, B TOM YUC/e YMEHWE YUNUTLCA
y ApYrux niofein, npuobpeTtatb B COBMECTHOW [AeATeNIbHOCTM HOBble 3HAHWUSA, HaBbIKN U
KOMMETEeHLMM 13 ONbITa APYrux;

HeoOX0AMMOCTLIO B (DOPMMPOBAHMM HOBLIX 3HaHWWA, B TOM 4ucrie QOopMynIMpoBaTtb
naen, NOHATUA, runoTe3bl 06 OOBLEKTAX W SABNEHWUAX, B TOM YMUC/IE paHee HEW3BECTHbIX,
0CO3HaBaTb [Ae(UUNTbI COBCTBEHHbIX 3HAHW W KOMMNETEHTHOCTEN, MNaHWpOBaTb CBOE
pasBuTue,;

CMOCOBGHOCTLKD 0CO3HABaTb CTPECCOBYHD CUTyauMio, BOCMPUHMMATL CTPECCOBYH
CUTYauMIo Kak BblI30B, TPEOYIOLWMNIA KOHTPMEpP, KOPPEKTMPOBATL NMPUHUMAEMbIE PeLLEHUs Y
[ecTBusA, (hopmynMpoBaTh U OLEHMBATb PUCKM 1 NOCNEACTBUSA, (DOPMMPOBATL ONbIT.

METAINPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTebHBIC YHUBEPCAJIbHBIC YUeOHbIE 1eliCTBUSA

ba3oBble Joruvyeckue 1eMcTBUS:

e BbIABMATL W  XapaKTepu3oBaTb CYLUECTBEHHbIE MPU3HAKM  MaTeMaTUYECKMX
06BEKTOB, MOHATUIA, OTHOLLEHNIA MEXAY MOHATMAMK, (DOPMY/IMPOBATL ONpeseneHuns
MOHATUI, yCTaHaB/IMBATb CYLLECTBEHHbIN NPU3HAK KiaccugmKaLmm, OCHOBaHUA Ans
00006LLeHNS 1N CPaBHEHUS, KPUTEPUN NMPOBOAMMOTO aHaN3a;

e BOCMPUHMMATL, (POPMY/IMPOBATL 1 MPe0bpPa3oBbIBaTL CYXKAEHUS: YTBEPANTE/bHbIE U
oTpuuaTesibHble, eIMHUYHbIE, YaCTHbIE 1 00LLME, YCOBHbIE;

e BbIABMATL MaTemMaTM4ecKune 3aKOHOMEpPHOCTW, B3aMMOCBA3W W MPOTMBOPEYNA B
(pakTax, [aHHbIX, HabMOLEHUAX U YTBEPXKAEHUAX, Npegsiaratb Kputepum [Ans
BbISIB/IeHNS 3aKOHOMEPHOCTEN U MPOTUBOPEYNA;

e [leNnaTb BbIBOAbI C UCMO/Ib30BAHNEM 3aKOHOB /IOTVIKW, AeLYKTUBHbIX U MHAYKTUBHbIX
YMO3aK/ToUeHN A, YMO3aK/IF0YEHWNIA MO aHaIorum;

e pasbupaTb [oKa3aTe/IbCTBA MaTeMaTUYeCKUX YTBEPXKAEHWA (Npsmble W OT
MPOTMBHOIO),  MPOBOAUTbL  CAMOCTOATENIbHO  HEC/IOXKHble  [0Kas3aTeNbCTBa



MaTeMaTUyecKux (aKkToB, BbICTpauBaTb aprymMeHTauuto, MpUBOAUTL MPUMEpPbLI U
KOHTPMpUmepbl, 060CHOBbLIBATL COOCTBEHHbIE PACCYXXAEHWS;

BblGMpaTb CNoco6 pelleHUs y4ebHOM 3afaun (CpaBHMBATb HECKOSIbKO BapuaHTOB
peleHns, BblOMpaTb Hambonee MOAXOAAWMA C  Y4ETOM  CaMOCTOATE/IbHO
BblAe/IeHHbIX KPUTEPUEB).

Ba3oBbie ucciieqoBarenLCKHe JelCTBUSA.

MCNONb30BaTb  BOMPOCbI  KaK  WUCCNefoBaTeflbCKUA  MHCTPYMEHT — MO3HaHUS,
(hopMynMpoBaTb  BOMPOCbI,  (OMKCUpPYIOLLME  MPOTMBOPeuYne,  npobnemy,
CaMOCTOATE/IbHO YCTaHaB/MBaTb WCKOMOE W AaHHOe, (POpMMpOoBaTb rUMOTe3y,
apryMeHTUpOBaTb CBOO MO3ULMIO, MHEHWE;

MPOBOANTL MO CaMOCTOATE/IbHO COCTaB/IEHHOMY M/laHy HECMOXHbIA 3KCMEPUMEHT,
HebO0/bLIOe UCCNefoBaHMe MO YCTaHOB/IEHWIO OCOOEHHOCTE MaTeMaTMyecKoro
06beKTa, 3aBMCMMOCTEn 06 BLEKTOB MeX/Y CO60iA;

CaMOCTOATE/IbHO  (DOPMY/IMPOBaTL  0000LLEHNA W BbIBOAbI MO  pe3y/bTaTam
MPOBEAEHHOrO  HabMAeHUs,  UCCMefoBaHUS,  OUeHMBaTb  [OCTOBEPHOCTb
MOMYyYeHHbIX Pe3y/bTaToB, BbIBOAOB M 06006LEHNIA;

MPOrHO3MpoBaTb  BO3MOXHOe pas3BuWTME nMpouecca, a Takke BblgBUraTb
MPeLNON0oXEHNA 0 ero Pa3BUTUM B HOBbLIX YCI0BUAX.

Pabora ¢ undpopmanmeii:

BbISIBNIATb HEAOCTATOUHOCTb U U30bITOYHOCTL MH(OPMALIMK, AaHHbIX, HE0OXOANMBIX
A1 peLleHns 3afauu;

BblOMpaTh, aHa/IM3MPOBaTb, CUCTEMATM3NPOBATb M MHTEPNPETMPOBATL MH(POPMALMIO
pasNYHbIX BULOB M POPM NpPeACTaB/EHNS;

BbloMpaTb (DOPMY MpPeACTaBleHUs MH(OPMaLMN U WTIKOCTPUPOBATL peLlaeMble
3afa4m cxemamu, gmarpaMmmMammn, MHOM rpadinKkom n nx KOMOUHaUMsMu,;

OLeHMBaTb HAAEXHOCTb MH(opMaLMn No KpUTepuaM, MPessioKeHHbIM YUYnUTeem
U CHOPMY/IMPOBAHHBIM CaMOCTOSATESIbHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeCTBHA:

BOCMPUHMMATb M (hOPMYNMPOBaTb CYXXAEHWS B COOTBETCTBMWU C YCMOBUSIMUA U
LensimMn 06LLEHUS, SICHO, TOYHO, FPaMOTHO BblpaXXaTb CBOHD TOUKY 3PEHUS B YCTHbIX
MW TNWUCbMEHHbIX TeKCTax, [faBaTb MOSICHEHUS N0 XO4y PeLUeHMs 3adaum,
KOMMEHTMPOBATb NOMYYEHHbI pe3ynbTar;

B XOfe O00CY)XXAeHUs 3afaBaTb BOMPOCbI MO CYLUECTBY OOCY)KAAeMol TeMbl,
Npo6nembl, peLiaemoii 3ajaun, BbiCKa3blBaTb MAEW, HaLe/leHHble HA MOVCK PeLLeHNs,
COMOCTaBMATb CBOM CYXAEHWUSI C CY)XKAEHUSAMU [APYrMX YYacCTHWKOB [umanora,
0OHapyuBaTb pas3fiMuMe W CXOACTBO MO3WLWIA, B KOPPEKTHOW  chopme
(hopMynMpoBaTb PasHOrNacusi, CBOM BO3PaXKEHNS;

NPeAcTaBNATb Pe3ynbTaTbl PELUeHMS 3adayn, IKCMEepUMEHTa, WCCnefoBaHus,
MPOeKTa, CAMOCTOATENbHO BbIOMPATb (HOpPMaT BbICTYNNEHMS C YYETOM 3adad
Mpe3eHTaLumn 1 0COGEHHOCTEN ayanTopum;



MOHUMATb M UCMOMb30BaTb MPenMyLLLeCTBA KOMaHAHON U NHANBUAYa/IbHOW paboThl
MpU peLleHnn y4yebHbIX MaTeMaTUYeCKMX 3afau;

NpuHMMaTb  Leflb  COBMECTHON  AeATelbHOCTW, MaHMpoBaTb  OpraHM3aumio
COBMECTHOM paboTbl, pacnpeaenstb Buabl paboT, [AOroBapuBaTbCs, 06CYXAATb
npouecc v pesynbTar paboTbl, 0606WAaTh MHEHUA HECKO/bKUX NIOAENR;

y4yacTBOBaTb B TpynmnoBbiX ¢opmax paboTbl (06CYXAeHWS, 0OMEH MHEHUAMU,
MO3rOBble LUTYPMbl U ApYrue), BbIMOSHATL CBOK YaCTb PaboTbl 1 KOOPAMHUPOBATb
CBOM [eiCTBUA C APYTUMU YleHaM1 KOMaH/bl, OLeHMBaTb KaueCTBO CBOEro BKnaja
B OOWMA NPOAYKT MO  KpUTEpUSM,  COPMYIMPOBaHHbLIM  YYaCTHUKaMW
B3aMMO/ENCTBUS.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATE/IbHO COCTaBNATb M/1aH, afirOpPUTM peLleHns 3agadu (UM ero 4acTb),
BblGMpaTb CMOCO6 peleHnss ¢ Y4YETOM MMEIOLMXCA PECYpPcoB UM COBCTBEHHbIX
BO3MOXHOCTEW, apryMeHTUPOBaTb Y KOPPEKTMPOBATb BapuaHTbl PeLLeHNiA ¢ Y4ETOM
HOBOW MH(hopMaLnK.

CaMOKOHTpOJIb, SMOIHUOHAIbLHBIN HHTEJLJIEKT:

BNafeTb Crnoco6amMu CamOMNpOBEPKW, CaMOKOHTPONS Mpouecca W pesynbTaTa
peLLeHns MaTeMaTUYeCKO 3agauu;

npeaBuaeTb TPYAHOCTU, KOTOPble MOFYT BO3HUKHYTb TMPWU PELUEHUM 3adauwm,
BHOCWTb KOPPEKTMBbI B [1ATENBbHOCTb HA OCHOBE HOBbIX 06CTOSTENLCTB, HAAEHHbIX
OLLNGOK, BbISIBNEHHbIX TPYAHOCTEIA;

OLiEHMBaTb COOTBETCTBME pe3ynbTaTa AesTENbHOCTW MNOCTaBNEHHOW LUenn U
YCNOBUAM, 06BSICHATb MPUUNHBI AOCTVXKEHWS U HEAOCTUKEHUS LIENW, HaXOAUTb
OLLWNGKY, AaBaTb OLIEHKY NPMOBPETEHHOMY OMbITY.

HPEAMETHBIE PE3YJIBTATBI

K KoHLy 06yyeHns B 7 kJiacce 00y4aroLUMIACA MONYYUT Crefyrolme NpeameTHble
pe3ynbTaTbl:

Yucaa v BBIYUCIEHUSA

BbINONHATL, coyeTas YCTHblE U MUCbMEHHbIE MPUEMBI, apUMETUYECKME LENCTBUSA C
paLnOoHaIbHbIMU YACTAMU.

HaxoanTb 3HAYeHUsi YMCNOBbIX BbIPAXKEHWUA, NPUMEHATL Pa3HOO6pasHble Crocobbl 1
MPUEMbI BbIYMCNIEHMS 3HAYEHWUA [APOOHbLIX BbIPXKEHWUA, COAepKalmMX OObIKHOBEHHbIE W
[EeCATUYHbIE Apo6w.

[MepexoguTb OT OfHOM (HOPMbl 3anuMcyM  umMcen K Apyroin (npeobpasoBbiBaTh
[ECATUYHYIO 4p0o6b B O0OLIKHOBEHHYH, OObIKHOBEHHYHO B [ECATUYHYHK, B YaCTHOCTU B
6ECKOHEYHYIO AeCATUYHYIO ApPOo06b).

CpaBHuBaTh 1 YNopag0uMBaTh paumoHasibHble Yncna.



OKpyrnsaTh uncna.

BbINONHATL MNPUKMAKY W OLEHKY pe3y/ibTaTa BbIYMC/IEHWIA, OLEHKY 3HAYeHWi
YMC/IOBbIX  BbIP@XXEHWIA. BbIMNOMHATL  OEWACTBUA CO  CTEMEHSMW C  HaTypa/lbHbIMU
rnokasarensamu.

[PUMEHATb NPU3HAKK AeNMMOCTHU, Pa3/IoXKeHNe Ha MHOXUTENM HaTypasibHbIX YMCEN.

PellaTb MpaKTUKO-OPUEHTMPOBAHHbIE 3aJayu, CBA3aHHbIE C OTHOLUEHMEM BESINYVH,
MPOMOPLNOHA/IBHOCTLIO BEIMUMH, MPOLEHTaMKW, UHTEPMNPETUPOBATL Pe3ysnbTaTbl PeLleHus
3ajay C Y4ETOM OrpaHNUYeHnI, CBA3aHHbIX CO CBOMCTBaMM pacCMaTpuBaeMbiX 0O BEKTOB.

AJireOpanvecKue BbIPaKeHUSA

cnonb3oBaTb anrebpanyeckyto TEPMUHOMIOTUIO W CUMBOJIUKY, MNPUMEHATL €€ B
rpoLecce 0CBOEHUA Y4ebHOro matepuana.

HaxoamTb 3HauYeHUs 6YKBEHHbIX BbIPXXEHWUI NPU 3aaHHbIX 3HAYEHUSAX NepeMEHHbIX.

BbiNONHATL  Mpeobpa3oBaHNA  LIENOr0  BbIPKEHUS B MHOTOQUY/IEH MPUBEAEHMEM
MOAOGHbIX ClaraeMbiX, PacKpbITUEM CKOOOK.

BbINONHATL YMHOXEHWE OfHOY/IEHA Ha MHOMQY/IEH M MHOrO4YsieHa Ha MHOTOYJIEH,
MPUMEHATb (hOpMY/bl KBagpaTa CyMMbl 1 KBafparta pasHOCTU.

OcCyLLEeCTBNATL Pa3/IOXKEHNe MHOMOUIEHOB HA MHOXWTE/NA C NMOMOLLbIO BbIHECEHUS 33
CKOOKM  06LWero MHOXWUTeNnsd, rpynrnupoBKW  criaraemblX, MPUMEHeHUs  opMmyr
COKpALLEHHOI0 YMHOXEHUS.

[MprMeHATL Npeobpa3oBaHWA MHOTOYEHOB A1 PELUeHUs Pas/IMyHbIX 3afjad U3
MaTemMaTuKK, CMeXXHbIX NPeAMEeTOB, U3 peasibHOW NPaKTUKM.

cnonb3oBaTb  CBOWCTBA  CTeMeHeil C  HaTypa/lbHbIMW  MOKasaTenamum  AJis
Npeo6pa3oBaHNs BblpaXKeHUI.

YpaBHeHHs U HEPABEHCTBA

PeLuaTb NIMHENHbIE YpaBHEHWUA C OAHOW NepeMeHHON, NPUMEHAA Npasuia nepexoga ot
NCXOAHOr0 YpaBHEHMS K PaBHOCW/IbHOMY emy. [1poBepsTb, ABMSAETCA /1M YWCNO0 KOPHEM
YPaBHeHuMs.

[MpUMeHATL rpaduueckme MeToAbl NPY PeLleHNN NMHENHbLIX YPaBHEHWUIA U X CUCTEM.

Moabupate NpUMeEPbl Map 4Yuces, ABNAIOLWMXCA PeLleHNeM JIMHEMHOro ypaBHEHUS C
ABYMS NepeMeHHbIMM.

CTpouTb B KOOPAMHATHOW MIOCKOCTU TpauK JIMHEMHOTO YPaBHEHMS C  [BYMS
NepemMeHHbIMU, MOMb3YACh rParKoM, NPMBOANTL NMPUMEPDI PELLEHNS YPaBHEHUS.

PellaTb CUCTEMbl ABYX JIMHEMHbIX YPaBHEHWI C [ABYMS MEPeMEHHbIMU, B TOM 4umc/e
rpadguyecku.

CocTaB/iAiTb U pewartb SIMHENHOe YpPaBHEHWE WIN CUCTEMY JIMHENHBIX YpaBHEHWIn NO
YCNOBWIO 3afjauv, MHTEPNPETMPOBaTh B COOTBETCTBUM C KOHTEKCTOM 3a4ayu MosyyYeHHbIN
pesynbTar.

DOyHKIUU



N306paxaTb Ha KOOPAMHATHOW NPSAMOA TOYKW, COOTBETCTBYHOLLME 3a[aHHbLIM
KoopAauHatam, Jflyyn, OTPe3Ku, WHTEpBasbl, 3anucbiBaTb YMUC/IOBbIE MPOMEXYTKN Ha
anrebpanyeckom fAsblke.

OTMeyaTb B KOOPAMHATHOM MJIOCKOCTM TOYKM MO 33[aHHbIM KOOpAMHaTaM, CTPOUTb
rpatvkv IMHENHbIX PYHKUMIA. CTPOUTL rpaduKk PyHKUMN Y = |X|.

OnucbiBaTb C MOMOLLBIO (DYHKUMIA M3BECTHbIE 3aBMCUMOCTU MEXAY BeMYMHAMU:
CKOpOCTb, BPeMS, PacCTOSAHME, LieHa, KOIMYEeCcTBO, CTOMMOCTb, NMPOU3BOAUTENIbHOCTDL, BPEMS,
00bEM paboThl.

HaxofunTb 3HauYeHue (DYHKL MM N0 3HAYEHWNIO e€ aprymMeHTa.

[MoHMMaTL rpadmyeckmnin cnocob nNpeAcTasBieHNs U aHan3a MHPOpMaL MK, N3B/EKATb U
WHTEPNpPeTMPOBaTh MH(OPMALMIO N3 rPaPUKOB peasibHbIX NPOLECCOB U 3aBUCMMOCTEN.

K KoHLy 06yyeHns B 8 kJiacce 00y4aroLUMIACA MONYYUT Cefyrolme MpeameTHble
pe3ynbTaTbl:

Yucaa v BBIYUCIEHUSA

icnonb3oBaTh HayaslbHble MPeACTaBIEHUS O MHOXECTBE [EeNCTBUTENIbHbIX YMCEN A1
CpaBHEHUSA, OKPYIIEHNS U BbIYUCNEHWUIA, N306paxaTb LeNCTBUTE/IbHbIE YMCNa TOYKAMKN Ha
KOOpAUHATHOW NPSIMOIA.

[MpUMeHATL NOHATME aPUPMETUYECKOTO KBAAPATHOrO KOPHSA, HaxO4UTb KBajpaTHble
KOPHW, WCMOMb3ys MpU  HEeOOXOAMMOCTU  Ka/lbKyNATOP, BbIMOMHATL  MPeobpa3oBaHus
BbIPaXXEHWIA, COAepXXalnx KBagpaTHble KOPHU, NCMOMb3ys CBOMCTBA KOPHENA.

cnonb3oBaTh 3anmMcu 60/bLUMX Y MaslbIX YMCEN C MOMOLLbIO AeCATUYHbIX Apo6ein un
creneHen ymcna 10.

AJuireOpandecKue BbIPaKeHUA

[MpUMeHATb MOHATWE CTEMEeHU C LefbIM NoKasaTesieM, BbIMOHATL Mpeobpa3oBaHus
BbIP@XKEHWIA, COAepXXaLmX CTEMEHN C Lie/bIM MoKa3aTesieM.

BbINOMHATL TOXAECTBEHHbIE MPeobpa3oBaHNA paLMOHa/IbHbIX BbIPaXKEHWUIA HA OCHOBE
npaBun LeCTBUIA HaL MHOTOY/IEHaMK U anrebpanyecKummn gpobsamu.

PacknablBaTb KBaApPaTHbIA TPEXUYIEH HA MHOXUTESN.

[MpUMeHATb MPeobpa3oBaHNA  BbIPKEHWA AN PeLeHWs pasIn4YHbIX 3afady U3
MaTeMaTUKK, CMEXXHbIX MPeAMETOB, U3 peasibHON MPaKTUKMN.

YpaBHeHUs U HEPABEHCTBA

Pewlatb NIMHeNHble, KBapaTHbIe YPaBHEHUS U pauoHaibHble YpaBHEHUS, CBOAALLMECS
K HAM, CUCTEMbI AIBYX YPaBHEHWIA C ABYMS NepeMeHHbIMN.

[MpoBOAWTL NPOCTENLLINE UCCNEA0BaHNS YPAaBHEHUIA U CUCTEM YPABHEHWIA, B TOM YUC/IE
C NPUMEHEHNEM rpanyecknx npeacTaBneHnin (ycTaHaBMBaTb, UMEET NN ypaBHEHWE WK
CUCTEMa YPaBHEHWIA PeLLeHIs, eCiv UMEET, TO CKOJIbKO, U NpoYee).

MepexoanTb OT CNOBECHON (POPMYIMPOBKN 3afaun K eé anrebpavyeckoil Mogenm c
MOMOLLBIO COCTaB/IEHUA YpPaBHEHWS WM CUCTEMbl YpPaBHEHWI, WHTepPnpeTupoBaTbh B
COOTBETCTBMM C KOHTEKCTOM 3a/iayu NoJTyYeHHbIn pe3ynbTar.



[MpUMeHATb CBOIMCTBA YMUCMOBbIX HEPABEHCTB [J/19 CPaBHEHWSA, OLEHKM, peLluaTb
NNHEVHbIe HepaBeHCTBA C OAHOM MEPeMEHHOW U WX CUCTeMbl, fAaBaTb rpauyecKyto
WNJTKOCTPALMI0 MHOXECTBA PeLLEeHNIn HepaBeHCTBa, CUCTEMbI HEPABEHCTB.

DyHKUNHA

MoHMMaTb M UCMOMb30BaTb  (DYHKUMOHA/IbHbIE TMOHATMA WM A3blK  (TEPMUHbI,
CUMBONNYECKMEe 0003HAYEHNS), ONPeaenaTb 3HaYeHe PYHKLMU MO 3HAYEHUIO apryMeHTa,
onpefensTb CBOMCTBA PYHKLMM MO €€ rpadinky.

CTponuTtb rpatnKm anemeHTapHbIX (yYHKUMIA BUAa:

y=k/x,y=x2,y=x3y = |X|, y = VX, onucbIBaTb CBOICTBA YNC/IOBOI PYHKLMW NO eé
rpaguky.

K KOoHUYy 00y4yeHMs B 9 kJacce 00yYarOLLMACA NOMY4YUT crneayrowime npeameTHble
pe3ynbTathl:

Yucaa v BBIYUCICHUA

CpaBHMBaTb U YNopsAA0UMBaThL pauroHasibHbIe N MppaLMOHa/IbHbIE YMCha.

BbINONHATL apuihMeTUYECKME LENCTBUA C pauMOHa/IbHBbIMU YCIaMK, codeTast YCTHbIE
N NMUCbMEHHbIe NPUEMbI, BbIMOHATL BbIYUCIEHNS C MPPaLMOHAIBHBIMU YACIaMN.

HaxoauTb 3HauyeHus CTerneHeid C LefbIMM MOKAa3aTeNaMu W KOPHeW, BbIYUCNATD
3HAYEHWNS YNCNOBbLIX BbIPAXKEHNIA.

OKpyrnaTb AelNCTBUTENIbHbIE YMCMA, BbINOMHATL MPUKUAKY pe3ynbTara BblYUCIEHWA,
OLLEHKY YMC/I0BbIX BblPaXKEHWM.

YpaBHeHHs U HEPABEHCTBA

Pewartb /MHeMHblE W KBaApaTHble YPaBHEHWS, YpPaBHEHUS, CBOAALUMECH K HUM,
npocTenLme APOOHO-paLMOHasIbHbIE YPaBHEHNS.

PeLuaTb CUCTEMbI ABYX IMHENHBIX YPaBHEHWNIA C ABYMSA MEPEMEHHbIMU U CUCTEMbI [BYX
YPaBHEHWIA, B KOTOPbIX O4HO YpaBHEHWE He ABIETCA IMHENHbIM.

Pewwartb TEKCTOBble 3afayn asrebpamyeckum CnocoboM C MOMOLLBIO COCTaB/EHUS
YPaBHEHWS U CUCTEMbI ABYX YPaBHEHWIA C ABYMS NepPeMeHHbIMN.

[MpoBOAWTL NPOCTENLLME UCCNEA0BaHUS YPAaBHEHWIA U CUCTEM YPaBHEHWIA, B TOM YMC/IE
C NPVYMEHEHNEM rpauyecknxX npeacTaBneHnin (YCTaHaB/MBaTb, UMEET 1N YpaBHEHWE WK
CUCTEMA YPaBHEHWI peLLIeHNs, eCNM UMEET, TO CKOJIbKO, U NMpoYee).

Pewartb NMHENHble HepaBeHCTBA, KBapaTHble HepaBeHCTBa, M300paXkaTb peLLeHue
HepaBEeHCTB Ha YMCNOBOW NPSAMOM, 3annCbIBaTb PeLLeHMe C MOMOLLbIO CUMBOJIOB.

PelwlaTb CUCTEMbI JIMHEMHbIX HEPaBEHCTB, CWUCTEMbl HEPaBEHCTB, BKJ/IKOYaOLLMe
KBajpaTHOE HepaBeHCTBO, W300paXkaTb peLleHVWe CUCTEMbl HEepPaBeHCTB Ha YMC/I0BOM
MPSAMOM, 3aNM1CbiBaTb PeLLeHne ¢ NOMOLLbH CUMBOJIOB.

cnonb30BaTh HepaBeHCTBA NPY PeLLeHUN Pas/InyHbIX 3a4au.

DyHKUNHA

PacrnosHaBaTb  (DYHKUMW  U3YYeHHbIX  BMAOB.  [lokasbiBaTb  CXEMAaTUYECKM

pacrosnoXXeHne Ha KOOPANHATHOM NNOCKOCTY rpadMkoB DYHKUMIA BUAA: y = kx, y = kx + b, y



= kix, y = ax2 + bx + ¢,y = x3, y = VX, y = |x|, B 3aBUCUMOCTM OT 3HaYeHWi
KO3(h(hMUMEHTOB, ONMCbIBaTb CBONCTBA (DYHKLIUN.

CTponTb 1 N306paxarb CXeMaTUYeCKN rpativkyi KBagpaTUYHbIX PYHKLMWIA, ONUCbIBaTb
CBOWCTBA KBaApPaTUYHbIX PYHKLMIA MO NX rpadukam.

PacrnosHaBaTb KBagpaTU4HYK (OYHKUMO N0  (hopmyne, NPUBOAUTL  MPUMEpBI
KBaZpaTUYHbIX (DYHKLUMIA N3 peasibHOMN XXN3HU, PU3UKK, reOMETPUN.

YuciaoBble MmoCjJeaI0BaTCJIbHOCTH M IIPOTPECCUHA

PacrnosHaBaTb apu(METUYECKYIO W TEeOMETPUYECKYHD TMPOrpeccu npu  pasHbIX
cnocobax 3afaHus.

BbINOMHATL BbIYMCIEHNA C UCMO/b30BaHWEM (HOPMY/T N-r0 YieHa apUghMeTUYECKOW 1
reOMeTPMYECKO NPOrpeccuin, CyMMbI MePBbLIX N YEHOB.

N306padkaThb YneHbl NOCNe[0BaTe/lbHOCTM TOUKaMM Ha KOOPANHATHOM MI0CKOCTW.

PelwaTb 3afaun, CBSi3aHHble C YMUC/IOBbIMW MOC/EA0BATE/NILHOCTAMM, B TOM 4UC/E
3af,a4m 13 peasibHoM XKN3HN (C NCMOSb30BaHNEM KaNlbKYIATOPa, LUGPOBLIX TEXHOOTIA).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Kosaun4vecTBo 4acoB
HaumeHoBaHue pa3aesioB U TeM JyeKTpOHHBbIE (LM poBbIE)
Ne ni/m KonTpoabHsbie
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI
1 Uucna v BbluMcneHns. PaumoHanbHble 24 1 Bubnmoteka LLOK
yncna https://m.edso0.ru/7f415b90
Bubnunoteka LIOK
2 ANreBpantieckne BbipaxeHns 27 2 https://m.edso0.ru/7f415b90
Bubnunoteka LIOK
3 YPABHEHIA 1 HEpaBeHCTBa 21 1 https://m.edso0.ru/7f415b90
Bubnmnoteka LIOK
4 KOOpAVHATbI 1 Fpacpukit. DyHKLMM 21 1 https://m.edso0.ru/7f415b90
Bubnunoteka LIOK
° Mosroperiue 1 060buieHme o ! https://m.edso0.ru/7f415b90
OBLWEE KOJIMYECTBO YACOB N0 NPOIrPAMME 102 6




8 KVIACC

HaumeHoBaHMe pa3/iejioB U TeM

KoaunuecTBO 4acoB

dyeKTpoHHBbIE (LM poBbIE)

Ne i/ KonTpoabHsbie
NporpaMmMel Bceero o0pa3oBaTe/ibHBIE pecypChl
padoThI
1 Anrebpanyeckmne BblpaXkeHus. 15 1 Bubnunoteka LIOK
Anrebpanyeckas Apobb https://m.edsoo.ru/7f417af8
Bubnmnoteka LIOK
2 . 1
Uucna n BbluncneHns. KeagpaTHble KOPHU 15 https://m.edsoo.ru/7f417af8
3 Anrebpanyeckmne BblpaXKeHus. 5 Bubnmoteka LLOK
KBagpaTHbI TpEXUNneH https://m.edsoo.ru/7f417af8
YpaBHeHMA U HepaBeHCTBa. KBagpaTHble Bubnmoteka LLOK
4 15 1
ypaBHeHUsA https://m.edsoo.ru/7f417af8
s YpaBHeHUA 1 HepaBeHCTBa. CUCTEMDI 13 1 Bubnmnoteka LIOK
YpaBHEHUA https://m.edsoo.ru/7f417af8
Bubnmnoteka LIOK
6 YpaBHEHMA N HepaBeHCTBa. HepaBeHCTBa 12 https://m.edsoo.ru/7f417af8
Bubnmnoteka LIOK
¢ PyHKUAM. OCHOBHbIE NOHATIA ° https://m.edsoo.ru/7f417af8
Bubnunoteka LIOK
8 .
PyHKYMI. HUCTIOBbIE DYHKLMN o https://m.edsoo.ru/7f417af8
9 Uncna n BbluncneHms. CteneHs C LenbiM 7
nokasaresniem
bubnunoteka LIOK
10 1
oTopenne 1 0606LeHme 6 https://m.edsoo.ru/7f417af8
OBLWEE KOJIMYECTBO YACOB N0 NPOrPAMME 102 5




9 KJIACC

Kosaun4vecTBo 4yacoB
HaumeHoBaHme pa3iesioB U TeM daekTpoHHbIe (LH(pPOBbHIE)
Ne i/ KonTpoabHsbie
MPOrpaMMbI Bceero o0pa3oBaTe/ibHbIE PecypChl
padoThI
1 Yucna n BbluncneHns. JeAcTBUTeIbHbIE 9 Bubnnoteka LIOK
ymncna https://m.edso0.ru/7f419d08
Bubnnoteka LIOK
2
PyHKLm 16 ! https://m.edso0.ru/7f419d08
3 YpaBHEHUA N HEPABEHCTBA. Y PaBHEHUSA C 14 1 Bubnnoteka LIOK
O[lHOV NepeMeHHON https://m.edso00.ru/7f419d08
4 YpaBHeHWs 1 HepaBeHCTBa. CUCTEMBI 14 1 Bubnmoteka LLOK
ypaBHEHWIA https://m.edso0.ru/7f419d08
Bubnmnoteka LIOK
5 .
YpaBHEHUA N HepaBeHCTBa. HepaBeHCTBa 16 1 https://m.edsoo.ru/7f419d08
Bubnmnoteka LIOK
6
Yuncnosble nocnefoBaTe/lbHOCTU 15 1 https://m.edsoo.ru/7f419d08
; MoBTOpeHVe, 0600LLEHNE, CUCTEMATM3ALMA 18 1 Bubnmoteka LLOK
3HaHWI https://m.eds00.ru/7f419d08
OBLEE KOJIMYECTBO YACOB N0 NMPOrPAMME 102 6




HOYPOYHOE INTAHUPOBAHHUE

7 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Hdara undposbie
Nen/m Tema ypoka KouTtpoJbHbie
Bcero U3ydeHust o0pa3oBaTejbHbIe
padoThI
pecypcsl

MpU3HaKK AeIMMOCTU N Pa3NoKeHMe Ha
MHOMUTENN HaTYpPaibHbIX YNCEN NPU PelleHnmn
33434 (noBTOpEHME)

MHoxecTBa uncen. MoHATUE paLMOHaNbHOro
yncna. MNpeacraBneHne pauMoHaNbHbIX YNCEN B
BMAE AECATUYUHbIX gpobel

beckoHeuHble gecATUYHble nepmnoanyeckume
,u,p0614. beckoHeyHble Henepunoagndeckme
AeCATUYHbIEe ,Cl,p06l4 KaK nppaynoHasibHble YnCna

CBolicTBa AeMCTBUI C paLMOHaNbHbIMWU YUCAMM

ApundmeTnyeckue geicTBnA C paLMOoHaAbHbIMK
yncnamu. BblumcieHne 3HaYEHWNI BbIPaXKeHWIA ¢
LeNbIMW YUCAaMU U AECATUYHBIMU AP06AMM

ApndmeTnyeckue geicTBnA C paLMoHaAbHbIMK
yncnamu. BblumcieHne 3HaYEHWNI BbIPaXKeHWIA ¢
LeNbIMW YUCAaMU U AECATUYHBIMK AP06AMM

ApndmeTnyeckue geicTenA C paLMoHaAbHbIMK




Yncnamm

CpaBHeHMe, ynopaaoumBaHue gecATUYHbIX

8 Apobelt 1 Lenbix uncen
CpaBHEHMe, ynopaaoynsaHue 06blIKHOBEHHbIX

9 Apobei n uenbix yncen
CpaBHEHMG, ynopaaoynBaHue paunoHaA/IbHbIX BM6,”V|OTeKa Ll'OK

10 ymucen C BbiNnoJIHEHUEM UX I'Ipe06paBOBaHMl7l httDS//m edSOO rU/7f4211de
[MoHATMe cTeneHu ¢ HATypa/ZibHbIM NOKa3aTesnem n 5VI6I'IVIOTEK6. LIIOK

11 - o
€€ ceomnctsa https://m.edsoo.ru/7f421382
BbluncneHume cteneHu c HaTypa/ZibHbIM 5VI6I'IVIOTEK6. LI'OK

12
fokasaTesiem https://m.edso0.ru/7f42154e
BblumncneHue sHadyeHuA Bblpa)KeHMﬁ, coaeprawmx BM6,”V|OTeKa Ll'OK

13
cTeneHb C HaTypa/ibHbIM NMOKa3aTenem httDS//medSOOI’U/7f4218be
YMHOMKeHue n aeneHue CTEHEHeﬁ C HAaTypa/ibHbIMm

14 nokasartesnem. 3anucb 60l'|b|.L|l4X ymucenc
nomoLLbto cTeneHel ynucna 10
BO3Beﬂ,eHMe B CTeneHb C HAaTypa/ibHbIM

15 NoKa3saTtesiem nponsseaeHnA n CteneHn
PeweHMe OCHOBHbIX 3a4a4 Ha Ap06l4 n3 peaanOVI

16 NPaKTUKU. HaXO)'KAeHVle Ap06l4 OT Be/IMYUHDbI U
BEIMYMHDI N0 eé Apobu

17 PeweHne OCHOBHbIX 3a4a4 Ha NPOLUEHTbI U3




peanbHOM NpPaKTUKKU. HaxoxaeHne NpoLueHTa oT
BE/IMYMHbI U BE/IMUYNHBI NO €€ NPOLEHTY
MnaHWpoBaHWe M yNpaBAeHNUE IMYHbIMU
dnHaHcamu. JInyHble cbepekeHuns. 3aimbl 1
KpeauTsl

PelweHne OCHOBHbIX 33434 Ha ,CI,pOﬁVI M NPOUEHTbI

18
PelueHne 3aaa4 U3 peanbHOM NPaKTUKM,
cofieprKallMX paLuuoHanbHble Yucna

19 duHaHcoBana cpega. PUHAHCOBbIE
B3aMMOOTHOLLUEHMUS C rocy4apCcTBOM
PeanbHble 3aBucnmoctu. Mpamas

20 nponopuMoHanbHas 3aBUCUMOCTb
PeanbHble 3aBucumoctn. ObpaTHas

21 nponopuMoHanbHas 3aBUCUMOCTb
PelleHne 3aaay Ha npamyto 1 obpaTHyo

22 NponopLMoHanbHble 3aBUCMMOCTHU
PeanbHble 3aBMCMMOCTU. [paKkTUKO-

23 OpPUEHTUPOBaHHbIE 33434M
KoHTponbHan paboTa Ne 1 no teme "Yucna u

24 BbluMcneHuna. PaunmoHanbHbie yncna" 3a 1
yeTBEpPTb
ByKBeHHble BblparkeHua. HaxoxaeHne 3HayeHun

25

6yKBeHHOI'0 Bblpa*XeHuAa




26

l£|,OI'IyCTl/‘IMbIe 3Ha4YEeHUNA NepEMEHHbIX B

bubnunoteka LIOK

BblpaeHnm https://m.edsoo.ru/7f41feec
MpeobpazoBaHue GopmMyn ANA BbIpAKEHMA
27 33/1aHHOM BENIUYUHDI
28 Bbluncnenuns no popmynam
29 Toxpectso. [JoKa3aTenbCTBO TOXKAECTB
ToxpecTBeHHble Npeobpa3oBaHMA BYKBEHHbIX
30 BbIPaXKEHMIA: pacKpbITMe CKOBOK 1 NpuseseHmne Bubnuoteka LIOK
N0A06HbIX CraraemMbix https://m.edsoo.ru/7f41fafa
a1 TO)Kp,eCTBe‘I’-|HbIe npeobpasoBaHUs BYKBEHHbIX Bu6nmoTexa LIOK
BbIPAXKEHWN C NPUMEHEHNEM Npasin https://m.edsoo.ru/7f41fd70
ToxpecTBeHHble NpeobpasoBaHMA BYKBEHHbIX
32 BblpaXKeHui
CTeneHb C HaTypa/ibHbIM NOKA3aTeNeM.
33 MponsseaeHme cTeneHel ¢ 04MHaKOBbIMM
OCHOBAHMUAMM
34 YacTHoe cTeneHewn ¢ 0AMHaKOBbIMM OCHOBAHUAMM Bubnmoteka LIOK
https://m.edso0.ru/7f421382
35 Bo3BeaeHWe cTeneHn B CTeneHb Bubnmoteka LIOK
https://m.edsoo.ru/7f42154e
% YMHOXeHWe 1 geneHue cTeneHem c Bu6nmoTexa LIOK

OANHAKOBbIMU MOKa3aTenamu

https://m.edsoo.ru/7f4218be




OaHouNeH U ero cTaHAapTHbIM BUA. CTeneHb U

37 KoadPULUMEHT ogHouNeHa. CoxeHue 1 Bubnuoteka LIOK
BblYMTaHMeE NOAOBHbIX O4HOYNEHOB https:/m.edsoo.ru/7f42276e
. Bo3BefeHMe 0iHOYEHa B CTENEHb. YMHOMKEHME Bu6nnoTeka LIOK
OAHOYNIEHOB https://m.edso0.ru/7f422930
2 MHOro4NeH 1 ero CTaHaapTHbIN BuA. CTeneHb Bu6nnoTeka LIOK
MHoro4/1ena https://m.edsoo.ru/7f422af2
40 CNnoeHue 1 BbluMTaHMe MHOrOY1eHOB Bubnnoteka LIOK
https://m.edsoo.ru/7f422cc8
41 YMHOMEHME 0fIHOYIeHa Ha MHOTOY/IeH Bubnnoteka LIOK
https://m.edsoo.ru/7f422fca
42 YMHOMEHNE MHOFOUIEHA Ha MHOTOY/IEH Bubnnoteka LIOK
https://m.eds00.ru/7f423182
Mpeobpa3oBaHue LLENOr0 BbIPasKeHUA B
43 MHOTOY/IEH C MPUMEHEHWEM NpasBun AeNCTBUIA C Bubnuoteka LIOK
MHOTOUYIeHaMM M OAHOYEHAMM https://m.edsoo.ru/7f42432a
44 dopmyna KBaapaTta CyMMbl ABYX BbIPasKeHMI Bubnmoteka LIOK
https://m.edsoo.ru/7f42464a
45 dopmyna KBaapaTta PasHOCTM [BYX BbIparKEHMI Bubnmoteka LIOK
https://m.edsoo.ru/7f424c12
MpousseaeHne pasHOCTU U CYMMbI ABYX
46 BblpaxkeHui. DopMmyna pasHOCTU KBaApaToOB ABYX Bubnuoteka LIOK
BbIPaXKeHWIA https://m.edsoo.ru/7f424fd2
47 Pa3noXeHne MHOrOUIEHOB Ha MHOMKUTENN. Bbubnuoteka LIOK

BbiHeceHue O6LI.I,€I'O MHOXUTENA 32 CKOOKM.

https://m.edsoo.ru/7f4251d0




KoHTponbHas paboTa 3a 2 yeTBepTb

PasnoxeHne MHOroyYseHa Ha MHOXUTENN

bubnunoteka LIOK

48
METOAOM rpynnnpoBKM https://m.eds00.ru/7f423312
49 BblaeneHne NOAHOro KBaapaTa ABy4Y/ieHa B Bu6nmoTexa LIOK
BbIpaeHnn https:/m.edsoo.ru/7f4237fe
50 PasnosKeHne MHOrouIeHa Ha MHOXUTENN Bu6nmoTexa LIOK
PasINHHEIMA METOAaMM https://m.edsoo.ru/7f4239de
KoHTposbHan paboTa Ne 2 no Teme
ol "Anrebpanyeckune BbipaxkeHus"
MoHATHe ypaBHeHMA. KopeHb ypaBHeHuMA.
52 CBOWCTBa ypaBHEHUI C O4HOM NepemMeHHOIN.
PaBHOCMNBLHOCTb YPaBHEHUI
MoHATHE 1 06Wwmnit BUG, NMHENHOTO YPaBHEHUSA C
53 OAHOM NepemeHHoN. YMcno KopHen TMHENHOTO
YPaBHeEHMUS
JInHeHOoe ypaBHEHWE C O4HOM NepeMEHHOI,
o4 pelleHne NMHENHbIX ypaBHEHWU M
5 PeweHune nMvHEMHOI'O ypaBHeHUA c 0aHOM Bu6nMoTeka LIOK
MEpPEMEHHON https://m.eds00.ru/7f420482
CocTtaBneHune 6yKBEeHHbIX BbIparKeHWi Nno
56 YCNOBWIO TEKCTOBOM 3a4a4n
57 PelueHMe TeKCTOBbIX 33434 C MOMOLLbIO TNHEMHbIX bubnunoteka LIOK




YpaBHEHWM

https://m.edsoo.ru/7f42064¢

58

PelleHune 3a4a4 C NOMOLLLbIO IMHENHbIX

bubnunoteka LIOK

ypasHeHum https://m.eds00.ru/7f420806
Pewehue 3apau Bunbnunoteka LLOK

29 PUCK 1 AOXOAHOCTb. [peAnpUHUMATENbCTBO hitps://m.eds00.ru/7f4209a0
JInHeiHOe ypaBHeHMe C ABYMA NepeMeHHbIMM U Bu6nMoTeka LIOK

60
€ro peiwenne https://m.edso00.ru/7f420e6e
IpaduK NMHENHOro ypaBHEHMA C ABYMSA Bu6nmoTexa LIOK

61
nepeMeHHbIMU https://m.eds00.ru/7f427¢32
CucTema ABYX NIMHENHbIX YPaBHEHMIA C ABYMA Bu6nMoTeka LIOK

62
nepeMeHHbIMU https://m.edsoo.ru/7f427e8a
lpadunueckunit metom, pelieHnsa CUCTEM NMHERHbIX Bu6nmoTeka LIOK

63 0
YPaBHEHUM ¢ ABYMA NEPEMEHHbLIMU https://m.edso0.ru/7f42836¢
PelueHmne cuctem Asyx IMHENHbIX ypaBHEeHM

64 rpaduyecku
PelueHmne cuctem Asyx IMHENHbIX ypaBHEeHM

65 MeTOA0M NOACTaHOBKM
PelueHmne cuctem AByX IMHERHbIX ypaBHEHM

66 METOA0M CNOXKEHUA

67 PelwleHue cuctem ABYX AMHENHbIX YPaBHEHWI ¢ bubnunoteka LIOK

ABYyMA nepemMeHHbIMU KOM6VIHMpOBaHHbIM

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




cnocobom

68 PelweHne cuctem ypasHeHMiA Bubmmoteka LIOK
https://m.edsoo.ru/7f42865a
69 PelweHne cuctem ypasHeHMiA Bubmmoteka LIOK
https://m.edsoo.ru/7f4287d6
PeweHue 3a4a4 C MOMOLL b CUCTEMbI NIMHENHbIX
70 YpaBHEHWM
PeweHune NPaKTUKO-OPNEHTUPOBAHHbIX 33444 C
71 NMOMOLLbK CUCTEMbI JIMHENHbIX ypaBHeHm‘/i
7o KOHTpOﬂbeH pabota Ne 3 no Teme "/IuHeliHble EM6AMOTEKA LIOK
YPaBHEHUA" 32 3 ueTBepTh https://m.edso0.ru/7f421044
73 KoopanHata TO4KM Ha npaMmoM Bubmmoteka LIOK
https://m.edsoo.ru/7f41de76
74 Yuncnosble NPOMEKYTKM Bubmotexa LIOK
https://m.edsoo.ru/7f41dff2
Paccrtoanune mexagy Asyma TO4Kamum
75 KOOPAMHATHOM NpaAMOM
HaXO)-KLI,EHME PaCCTOAHNA MmeXay 0BYMA TOYKaMU
76 KOOPANHATHOM NPAMOiA
77 MpamoyronbHaa cuctema KoopamHat, ocn Ox n Oy
78 KOOpAMHaTbI TOYKWMN HA NNIOCKOCTU EM6”MOTEKa LI'OK
https://m.edsoo.ru/7f41el6e
79 bubnunoteka LIOK

MoHATne rpadmKa. NMprmepbl 3aBUCUMOCTEN,

https://m.edsoo.ru/7f41e42a




3afaHHbIX rpaduKkom

80 YT1eHue rpaduKoB peanbHbIX 3aBUCUMOCTEMN Bubnnoteka LIOK
https://m.edsoo.ru/7f41e8a8
81 YT1eHue rpaduKoB peanbHbIX 3aBUCUMOCTEMN Bubnnoteka LIOK
https://m.edsoo.ru/7f41ed80
82 YteHune rpadmkoB, 3a4aHHbIX dopmynamm
MoHATHe PYHKUMU. APryMEHT U 3HaYeHMne
83 dYHKLMM
84 MoHAaTHe rpadmKa PyHKLMM Bubnuoteka LIOK
https://m.edsoo.ru/7f41ea24
CsoictBa dyHKUMI. OnpeseneHne CBOMCTB
85 dYHKLUMM o rpaduky
86 NnHelHan GyHKUMA Yy = kx + b 1 eé rpaduk Bubnnoteka LIOK
https://m.edsoo.ru/7f41ef06
CBoWCTBa NMHENHOM bYHKUMK. YTI0BOM
87 KoaddULMeHT npsamoi
88 MpAMas NPoNopLMOHANBHOCTb U e€ rpaduk Bubnnoteka LIOK
https://m.edso0.ru/7f41f078
89 BbiBog, dopmybl AMHENHOM PYHKLMM NO Bu6nnoTeka LIOK
3aAaHHbBIM yCNOBNAM https://m.edsoo.ru/7f41f1fe
20 MocTpoeHue rpadmka AMHENHOM GYHKUUK Bubnmoteka LIOK
https://m.eds00.ru/7f427282
91 B3anmHoe pacnonoxeHue rpapuKoB TMHENHOM bubnunoteka LIOK

dYyHKUMM

https://m.edsoo.ru/7f427412




MnaHupoBaHWe 1 ynpasaeHue NMYHbIMU
duHaHcamu. JIndHble cbeperkeHns. 3aimbl 1
KpeauTbl. [loxoabl U pacxoabl CEMENHOro u
NiMyHoro broaxeta. dMHaHcoBOE NaaHUMpoBaHue

92 ®yHKumMA Yy = x| n eé rpaduk Bubmmoteka LIOK
https://m.edsoo.ru/7f426d1e
KoHTponbHan paboTa Ne 4 no teme "KoopanHaTtbl
93 n rpapukun. PyHrumn"
94 MosTopeHue. PaumoHanbHble Yncna
MosTopeHue. CTeneHb € HAaTypaibHbIM
95 nokasaTtenem
o MoBTOpeHue. OAH?LU'IeHbI N MHOTOY/IEHDI. Bu6nmoTexa LIOK
POpMy/Ibl COKPALLEHHOTO YMHOXEHMA https:/m.edsoo.ru/7f41f50a
o7 ﬂOBTOpEH?e. JInHenHble ypaBHeHMA. Cuctembl EV6AMOTEKA LIOK
YPaBHEHUA https://m.eds00.ru/7f429c6c
08 MosTopeHne. PyHKLMUM Bubnmoteka LIOK
https://m.edso00.ru/7f429f32
99 NTorosas KOHTpoO/IbHaA paboTa Bubnmoteka LIOK
https://m.edsoo.ru/7f42a0e0
100 0606weHne 3HaHWit Bubmmoteka LIOK
https://m.edsoo.ru/7f42a27a
101 0O606ueHne 3HaHU
102 O606LeHne 3HaHWi Bubmmoteka LIOK

https://m.edsoo.ru/7f42a900




OBLEE KOJIMYECTBO YACOB IO NMrPOIrPAMME
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8 KVIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
Hara undgposbie
Ne n/m Tema ypoka KonTpoJbHble
Bcero U3YYCHUSA oOpa3oBaTe/ibHbIE
padoThI
pecypcbl
1 Anrebpanyeckan apobb 1 Bubnmotexa LIOK
https://m.edsoo.ru/7f42d452
, [onycTumble 3HaYeHMA NepemMeHHbIX, BXOAALLMX . Bu6nMoTeka LIOK
B anreGpauieckue BbIpaXeHIs https://m.edsoo.ru/7f42eaaa
O6nacTb onpeaeneHus paunoHanbHOro
3 BblpakeHusA. Hanbosnbliee n HaMmeHbluee 1
3HauyeHue anrebpamyeckomn apobu
OcHOBHOE CBOICTBO anrebpanyeckoin apobu.
4 CoKpallieHue anrebpandeckoit apobu 1
5 CoKpalueHue anrebpanyeckoit gpobu 1
MpuBeaeHune anrebpanyeckoit 4pobu K HoBomy
6 3HameHaTento 1
MpuseaeHune anrebpanyecknx apobei Kk obLemy
7 3HameHaTento 1
8 CnoxkeHue anrebpanyecknx apobem 1
9 BbluMTaHMe anrebpanyeckux gpobei 1




bubnunoteka LIOK

10 YMHoXeHwue anrebpanyeckunx gpobeit
https://m.edso0.ru/7f42d862
11 [eneHne anrebpanyeckumx agpoberi Bubnmoteka LIOK
https://m.edso0.ru/7f42d862
ToxpecTBeHHOe NpeobpasoBaHMe BbiPaXKEHU, Bu6nmoTexa LIOK

12
copepalx anrebpanueckue 4pobu https://m.edso0.ru/7f42dd26

13 BbIparkeHne nepemeHHbIX U3 PasindHbIX popmyn Bubnnoteka LIOK

https://m.edsoo.ru/7f42ded4
MprmeHeHWe NpeobpasoBaHNN BbiparKEHWN,

14 copepxalumx anrebpanyeckue apobu, Ana Bubnmnoteka LIOK
peLueHus 3anau https://m.edsoo.ru/7f42e0be
KoHTponbHan paboTta Ne 1 no Teme EM6AMOTEKA LIOK

15 n n

AnreGpaneckan Apobo https://m.edso0.ru/7f42e262
MoHaTMe 06 MppaLMOHaNbHOM YUCE. Bu6nnoTeka LIOK

16 MHOecTBO AeNCTBUTE/IbHbIX YMCEN https://m.eds00.ru/7f4354a4
OKpyrneHue AeNCTBUTENBHBIX YMCeN A0 Bu6nnoTeka LIOK

17
33a/AaHHOTO pa3pA/a https://m.edso0.ru/7f436098
[ecAaTnyHble NpUBAUKEHUA NPPALNOHANBHDBIX Bu6nnoTeka LIOK

18 Y
HUCEN € 3a4aHHON TOHYHOCTBIO https://m.edso0.ru/7f435648
CpaBHeHMe AeACTBUTE/IbHbIX YUCEN MO NpaBUIam Bu6nmoTexa LIOK

19 Y Y
W Ha KOOPAMHATHOM NPpAMON https://m.edso0.ru/7f435648
KBagpaTHbIi KOpeHb M3 uncna. ApudmeTnyeckunii Bu6nnoTeka LIOK

20

KBaApaTHbIM KOpeHb

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




HaxorKaeHne 3HaYeHWUM BblpaXKeHUH,

21 coaepXalumx apupmeTUUecKmii KBaapaTHbIl Bubnmoteka LIOK
KOpeHb https://m.edsoo.ru/7f43599a
22 YpaBHeHMe Buaa x* = a Bubnmoteka LIOK
https://m.edsoo.ru/7f435ed6
CpaBHeHME M OLeHKA BblPaXKeHU, CoaepKaLmx
KBagpaTHble KOpHU. HaxoxaeHne
23 NPUBANKEHHDBIX 3HAYEHNIN KBAAPATHOIO KOPHA
n3 yncna.
KoHTponbHana paboTa 3a 1 ueTBepTb
CpaBHeHMe ¥ ynopaLouMBaHME PaLMOHANbHbIX U
24 MPPALMOHA/bHBIX YMCE, 3aMMUCAHHBIX C
MOMOLLbIO KBAAPATHbIX KOpHEW
’5 CsovicTBa ap:md;memqecmro KBagpaTHOro KOPHS. Bu6nnoTeka LIOK
KBagpaTHbIli KOPEHb M3 NpoM3BeAeHUs U Apobu https://m.edsoo.ru/7f42fd38
2 CsovictBa ar:md)memqecr(oro KBaA,paTHOrO KOPHS. Bu6nuoTeka LIOK
KBaapaTHbIA KOpeHb U3 CTeneHin https://m.edsoo.ru/7f42fd38
MprmeHeHWe CBOMCTB apuPMeTUYECKOrO
27 KBaJpaTHOrO KOPHA. BbiHECEHNE MHOXUTENA n3- Bubnuoteka LIOK
Mog, 3HaKa KOpHA https://m.edsoo.ru/7f42ec80
MprmeHeHWe CBOMCTB apuPMeTUYECKOrO
28 KBagpaTHOro KOpHA. BHeceHue MHOXuUTens noa, Bubnnoteka LLOK
3HaK KOpPHA https://m.edsoo.ru/7f430382
29 ToxpecTBeHHble Npeobpas3oBaHMA YUCNOBbIX




Bblpa)-KEHMl‘;l, cogepKawmnx KkBaapaTtHblie KOPHU

OcB06OXKAEHNE OT MPPALMOHANBHOCTHU U
[ABOMHBIX PaAMKanoB B anrebpanyeckunx
BbIpa*KEHUAX

30 MnaHMpoBaHWe M ynpaBAeHne NUYHbIMK
dnHaHcamu. JInyHble cbepekeHuns. 3aimbl 1
KpeauTsl.
O61wwmih BUA, KBAAPaTHOrO YpaBHEHUA. Bu6nMoTeka LIOK
MNpuBeagHHOe KBAAPATHOE YpaBHEHHe https://m.edso0.ru/7f4308e6
HenonHble KBagpaTHblE yPaBHEHMA U CNOCOObI Bu6nMoTeka LIOK
32
VX PeLiennA https://m.edso0.ru/7f430a8a
33 PelueHMe HEMONHbIX KBaAPaTHbIX YpaBHEHUI Bubnmoteka LIOK
https://m.edsoo.ru/7f430f44
PelueHne KBaapaTHOro ypaBHEHMA BblaeneHuem Bu6nmoTexa LIOK
34
KBaZipata AByHn€Ha https://m.edso0.ru/7f430f44
35 dopmyna KopHeit KBaApPaTHOro ypaBHEHUS Bubnnoteka LIOK
https://m.edso0.ru/7f43128c
PelleHne KBaApaTHOro ypaBHEHMUSA C MOMOLLbIO Bu6nmoTexa LIOK
36
bopmynbi https://m.edso0.ru/7f4315c0
37 PelueHue KBaapaTHbIX ypaBHEHUIA Bubnnoteka LIOK
https://m.edso0.ru/7f4318¢c2
Teopema Bueta. Teopema, obpaTHaa Teopeme Bu6nmoTeka LIOK
38
Bueta https://m.edsoo.ru/7f431a20
39 PeweHue 3a4aHMI Ha NPUMEHEHME TeEOPEMDbI, bubnunoteka LIOK




obpaTHoI Teopeme Bueta

https://m.edsoo.ru/7f43259¢c

PelieHne ypaBHEHM, CBOAALLMXCA K

bubnunoteka LIOK

40
KBaAPaTHLIM https://m.edso0.ru/7f432736
41 MpocTeliume ApobHO-paLMOHaNbHbIE YPaBHEHMA Bubnmoteka LIOK
https://m.edsoo.ru/7f432736
42 PeweHune Apo6HO-PaLMOHaNbHbIX YPaBHEH W Bubnmoteka LIOK
https://m.edsoo.ru/7f431d36
PelueHmne TeKCTOBbIX 33434 C MOMOLLLbIO Bu6nmoTeka LIOK
43 y
KBAZPATHBIX ypaBHEHNN https:/m.edsoo.ru/7f42eela
PelueHmne NpaKTUKO-OPMEHTUPOBAHHbIX 3a4a4 C Bu6nnoTeka LIOK
44 MOMOLLBIO KBaAPATHBIX YPaBHEHMIA https://m.edsoo.ru/7f42eela
PeleHmne nccnenoBaTenbCKMx 3a4ad € NOMOLLbIO
45 KBaJpaTHbIX YPaBHEHM Bubnuoteka LIOK
PucK 1 aoxoaHocTb. MNpeanpuHUMaTENbCTBO https://m.edsoo.ru/7f42eela
46 KBagpaTHbIil TPEXUNEeH Bubnnoteka LIOK
https://m.edsoo.ru/7f42f158
KopHM KBaApaTHOro TPExYseHa EM6AMOTEKA LIOK
47 KowTponbHan pabota sa 2 yeTsepTs https://m.edsoo.ru/7f42f3f6
Pa3noKeHne KBaapaTHOro TPéxyaeHa Ha Bu6nnoTeka LIOK
48 "
NIMHENHBIE MHOXUTEN https://m.edsoo.ru/7f42f5a4
PeleHme 3a4aHNI C NPUMEHEHMEM Pa3/oXKeHNs Bu6nnoTeka LIOK
49 KBaApaTHOro TPEXUNEHA Ha MHOMKMUTENN https://m.edsoo.ru/7f42fef0
50 KoHTponbHas pabota Ne 2 no teme "KBagpaTHble bubnunoteka LIOK




KopHuW. KBagpaTHble ypaBHeHMA. KBagpaTHbIN
Tpéxunen"

https://m.edsoo0.ru/7f430076

JNIvHeliHOe ypaBHeHWe ¢ ABYMA NepemMeHHbIMMU,

51 bubnunoteka LIOK
ero rpaguk https://m.edsoo.ru/7f43c542
Mpaduueckuit cnocob pelleHMa AnMHeNHoro
YPaBHEHMSA C 4BYMA NepeMeHHbIMU. Mpumepsl Bu6nmoTexa LIOK

52 7
PELLEHNA IMHENHOTO ypaBHEHWA C ABYMA https://m.edsoo.ru/7f43c3d0
NepemMeHHbIMM B LEebIX YNCNax
CucTembl ABYX YPaBHEHWI C ABYMS
nepemeHHbIMWU. B3anmHoe pacnonoxeHue Bu6nMoTeka LIOK

53 7 0
rPaMKOB MHEViHbIX YPaBHEHWH Ha https://m.eds00.ru/7f4328¢6
KOOPAMHATHOM NA0CKOCTU
CucTembl ABYX YpaBHEHUIA C ABYMA Bu6nMoTeka LIOK

54 y
nepemeHHbIMK. [paduyeckunin cnocob peleHuns https://m.edsoo.ru/7432b6e
CucTembl ABYX YpaBHEHUIA C ABYMA Bu6nmoTexa LIOK

55 7
nepemeHHbIMWU. MeTog, pelleHuns NoACTaHOBKOWM https://m.edsoo.ru/7§42§75¢
CucTembl ABYX YPaBHEHWI C ABYMS Bu6nmoTexa LIOK

56
nepemeHHbIMU. MeTog, pelleHus COXKEHNEM https://m.edso0.ru/742f8f6
CucTembl HeNMHEMHbIX ypaBHeHW. paduryecknit Bu6nnoTeka LIOK

57
€nocob pewtenus https://m.edso0.ru/7f43012
MccnenoBaHue v pelieHne CMCcTem MHERHbIX

S8 YPaBHEHUI C ABYMA NepemMeHHbIMU

59 Mpaduyeckoe peleHme CUCTEM YpPaBHEHWUA, OAHO




M3 KOTOPbIX He/nHelHoe

Cnocob noAcTaHOBKMU ANA pelleHNs HeAUHENHbIX
CUCTEM ypaBHEHUI C ABYMA NepeMeHHbIMU,

60
O/ZHO U3 KOTOPbIX IMHENHOoe
PelueHMe TEKCTOBbIX 33434 C MOMOLLbIO CUCTEM
61 JNIMHENHbIX YPaBHEHUM
PelueHMe TEKCTOBbIX 33434 C MOMOLLbIO CUCTEMDbI
62 JIMHEHOTO N HeNIMHEMHOTO YpPaBHEHN
KoHTponbHan paboTa Ne 3 no teme "YpaBHeHUs
63 N HepaBeHcTBA. CucTembl ypaBHeHMIA"
Yucnosble HepaBEHCTBA: onpeaeseHue,
64 npumepsbl. CTporne n HecTporne HepaBeHCTBa
HepaBeHCTBO C 04HOM NepemeHHON.
65 [loKa3aTenbCTBO HEPaABEHCTB
66 CBOWCTBA YMCNOBbIX HEPABEHCTB Bubnnoteka LIOK
https://m.edsoo.ru/7f43d6d6
67 CnoKeHune 1 YMHOXKEHNE YNCNOBbIX HEPABEHCTB Bubnnoteka LIOK
https://m.edso0.ru/7f43d6d6
Buabl uncnosbix npomexkyTkos. O6beanHeHMe 1
68 nepeceyeHme YNCNOBbIX MPOMENKYTKOB
JIMHeNHble HepaBeHCTBa C OAHON NepemMeHHo’ 1
69 nx pewexue. N3obparkeHune pelweHna Ha

4yncaoBoM NpAMON




PeweHwne nuHeliHOro HepaBeHCTa C O,D,HOVI

70 nepemeHHoM
71 PelueHMe NMHENHbIX HEPABEHCTB
CuctemMbl IMHENHbIX HEPABEHCTB C OAHOM
72 nepemMeHHon u ux peweHune. MsobpaxkeHue
peLLeHns Ha YMC/I0BOM NpaAMoM
PelueHMe cucTeMbl IMHENHbBIX HEPABEHCTA C
73 0HOWN NepemMeHHOo
74 PelieHune cucTem NMHENHbIX HEPABEHCTB Bubnnoteka LIOK
https://m.edsoo.ru/7f42c692
KoHTponbHana paboTa Ne 4 no Teme "YpaBHeHUs
75 M HepaBeHCTBa. JIMHEelHble HepaBEHCTBa U bubnunoteka LIOK
CUCTEMbI HepaBeHCTB" 3a 3 YeTBepPTb https://m.edsoo.ru/7f42c840
76 MoHaTue pyHKUMKN. Cnocobbl 3agaHnA GYHKLMI
- Ob6nacTb onpeneneHns u MHOKECTBO 3HAYEHU Bu6nnoTeka LIOK
byHKUMM https://m.edsoo.ru/7f42ch88
78 MpaduK GyHKLMH bubnunoteka LIOK
https://m.edsoo.ru/7f42cd2c
79 CoiicTBa GyHKUUM, UX OTOBparkeHMe Ha rpaduke
MpumeHeHWe cBoMCTB GYHKUMUI ANa aHanm3a
80 rpadMKOB peanbHbIX 3aBUCMMOCTEN bubnunoteka LIOK

MnaHWpoBaHWe M yNpaBAeHNE IMYHbIMU
duHaHcamu. finyHble cbepexkeHnsn. 3almbl 1

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




KpeauTbl. [loxoabl U pacxoabl CEMENHOro u

TNYHOTO 6ro,q>+(eTa. ®dunHaHcoBoe naaHWposaHme

YTeHune n nocTpoeHne rpadpuKoB 31eMeHTapHbIX

81 ! Bubnnoteka LLOK
byHKupit https://m.edsoo.ru/7f42c9e4
DYHKUMA NPAMOM NPONOPLMOHANBHOMN

82 33aBUMCUMOCTH, €€ CBOMCTBA M rpaduK. DyHKUMA y
= x|

. PyHKUuMA o6paT|'-'|om rlponopu,MOHaanom Bu6nnoTeka LIOK
33aBMCUMOCTH, €€ CBOMCTBA U rpaduk https://m.edsoo.ru/7f433c12

84 MocTpoeHue runepbonbl Bubnnoteka LIOK

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

85 dyHKuMA y = x* 1 eé cBolCTBa
® . o

86 YHKUMA Y = X 1 e€ cBOMCTBa

87 dyHKuMA y = VX 1 eé cBoicTBa

88 paduryeckoe pelleHme ypaBHEHUMN

89 lpaduueckoe peLleHme cMcTemM ypaBHEHUI

% OnpepeneHune CTeNeHm ¢ Lenbim Bu6nnoTeka LIOK
OTPULATENILHEIM MOKasaTENEM https://m.edsoo.ru/7f434bbc
CTaHZapTHbIM BMA YMcna. 3anmcb 60abWNX U

91 MasiblX YMCen B CTaHAAPTHOM BUAE

92 [elicTBuA c umcnamm, 3anMcaHHbIMK B




CTaHAapTHOM Buae

93 CBoliCcTBa CTENeHu ¢ Le/ibiM NoKasartesiem EM6HMOTEKa LI'OK
https://m.edsoo.ru/7f4343e2
MNpeobpa3oBaHMA BbipaXKeHUI, coaepKaLimx Bu6nmoTexa LIOK
94
CTENEHN C LeNIbIM NOKasaTenem https://m.edso0.ru/7f434572
ToxaecTBeHoe NpeobpasoBaHME BbiparKeHUN CO Bu6nmoTexa LIOK
95
cTeneHamu https://m.edso0.ru/7f434d38
anMeHEHME‘ 3anncum ymcen B CTaHgapTHOM BUae
96 ANA Bblpa*eHnAa pasmepos N CpaBHeEHUA EM6”V|0T9Ka LI'OK
ob6beKToB OKpyXawuwero mmpa, 4anTesibHOCTHU https://m.edSOO.rU/7f4349b4
npoueccos
MoBTopeHue. ToxaecTBeHHOe Npeobpa3oBaHme Bu6nmoTexa LIOK
97 y
anrebpanyeckix sbipaxeHHit https://m.edsoo.ru/7f4371aa
MoBTopeHne. KBaapaTHbIN KOPEHb U KBagpaTHble
08 ypaBHeHuA. PelleHune 3a4a4 C NOMOLLbIO bubnunoteka LIOK
ypasHeHuit https://m.edsoo.ru/7f43736¢
99 WTorosasa KoHTponbHana paboTa Bubmmoteka LIOK
https://m.edsoo.ru/7f437510
100 MoBTOpeHne. YpaBHEHMA N CUCTEMbI YPaBHEHUN Bubnmoteka LIOK
https://m.edsoo.ru/7f4376b4
MoBTOopeHune. JInHelHble HEPABEHCTBA U NX Bu6nnoTeka LIOK
101
cneTemel https://m.edso0.ru/7f436b88
102 O606LieHne 1 cuctemaTnsaLma Bubnmotexa LIOK

https://m.edsoo.ru/7f437858
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9 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

JlaTa
H3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

MHOXeCTBO AeNCTBUTE/NbHbIX YMCEN;
AelcTBUTeIbHbIe YMCNa KaK BecKoHeuYHble
AecATUYHbIe Apobu

ApndmeTnyeckmne AemncTema ¢ A4encTBUTENbHbIMU
yncnamm

B3aMMHO 0ZHO3HAYHOE COOTBETCTBME MEXKAY
MHOECTBOM AENCTBUTE/IbHbIX YMCEN U
MHOeCTBOM TOYEK KOOPANHATHOM NpAMOiA

CpaBHEHMG AEVICTBMTeﬂbeIX qyucen

BbluMcneHne 3HaueHum Bblpa)KeHMf/'l C
,ﬂ,eﬁCTBMTEHbeIMM Yynucnamm

MpnbANKEHHOE 3HaYEHNE BEINYMHbI, TOYHOCTb
npubanKeHua

MorpelHOCTb NPUBANMKEHHOTO 3HAYEHUS
MnaHupoBaHWe 1 ynpasaeHe AMYHbIMU
dnHaHcamu. JInyHble cbepekeHus. 3aimbl 1
KpeauTbl.

OKpyrneHue gencTBuTeNbHbIX uncen. MpuKkmuaka um




OLL,eHKa pe3y/a1bTaToB BbIYNCNEHUI

OueHo4Hble U NPUKNAO04YHbIE BbIYUCNEHUNA B
NPaKTUKO-OPUEHTUPOBAHHbIX 3a4a4aX

9 duHaHcoBana cpega. PrHAHCOBbIE
B3aMMOAENCTBMA C rOCcyAapCcTBOM

10 DyHKumA. Cnocobbl 3aaaHna GYHKLNK Etl:6”/|70Te(;( LI'OK/7f43bf66

PS://m.edso0.ru

CeoicTBa GyHKUMKU. YTeHne cBOMUCTB GYHKUMM MO

11 eé rpaduky
NnHenHan dyHKumA. Mpadumkun pyHKUMn y = kx, y = Bu6nmoTeka LIOK

12 kx +b. CeoitcTea u rpaguk GyHKuMn Y = [X| https://m.edso0.ru/7f43c542
KeBagpatuuHan GyHKUMA BMAa Y = ax?, e€ rpaduK u Bu6nmoTexa LIOK

13 "
ceonctea https://m.edso00.ru/7f43c542
Mapabona, KoopaMHaTbI BePLWKNHbLI Napabonbl, ocb Bu6nmoTexa LIOK

14
cuMMETPUM Napabontl https://m.eds00.ru/7f43c3d0
KBagpaTuuHasa pyHKUMA BUAE Y = ax> + ¢, eé EM6AMoTeKa LIOK

15 7
rpaguk u ceoiicTea https://m.eds00.ru/7f43¢3d0
CxemaTnyeckoe nocTpoeHune rpadumKos

16 KBagpaTU4HbIX GYHKLNI, 3aaaHHbIX popmynamu
Buaay =a(x+p)? y=alx+p)’+q
CxemaTnyeckoe nocTpoeHune rpadumKos

17 KBagpaTU4HbIX GYHKLNI, 3aaaHHbIX popmynamu

Bugay=ax?+c,y=a(x+p)? y=a(x+p)+q




CxemaTuyeckoe pacnosioxkeHune rpaduka
KBaApaTUYHON GYHKLMN B 3aBUCMMOCTM OT 3HAKOB

Bubnunoteka LIOK

18
koabdULMeHTOB https://m.edsoo.ru/7f43c9b6

L9 Anroputm noctpoeva rpaduka Kliap,paquHow Bu6nmoTeka LIOK
byHKuMK. CBOMCTBA KBAAPATUYHOMN GYHKUMM https://m.eds00.ru/7f43cob6
MocTpoeHue rpadmka KBaapaTUUHOU GYHKLMK,

20 onucaHue eé CBOWCTB

21 CsolicTBa U rpaduK GpyHKUMM Y = VX

29 CsoitcTBa U rpaduK GpyHKUMM y = X3
dyHKuMA ob6paTHOM nponopunoHansHocTH y = k/X,

23 eé cBolicTBa U rpaduK

” KoHTponbHana paboTa Ne 1 no Teme "®PyHKumnmn'" 3a EU6AMOTEKA LIOK
1 yetsepto https://m.eds00.ru/7f43d0b4
UccnepoBaHue ¢oyHKLMM NO eé rpaduKy.
MnaHupoBaHWe 1 ynpasaeHMe NMYHbIMU

o5 dvHaHcamu. JInuHble cbeperkeHns. 3aiimbl n Bubnnoteka LIOK
KpeauTbl. [JoXobl U pacxobl CEMENHOro 1 https://m.edsoo.ru/7f43d0b4
NM4Horo 6roaxkeTta. DMHaHCOBOE NAaHMpPOBaHME
JNnHeliHoe ypaBHeHWe. PelleHne NMHENRHbIX

26 YpaBHEHW
PelweHwne ypaBHEHUI C O4HOM NepemeHHOMN,

27

CBOAALLMXCA K IMHENHbIM




KBagpaTHoe ypaBHeHMWe. PelleHre KBagpaTHbIX

28 YPaBHEHW
29 PelweHune ypaBHEHWNN, CBOAALMXCA K KBAAPATHbIM
20 bukBagpaTHble ypaBHeHMil. PeweHue EU6AMOTEKA LIOK
GuKBaApPaTHLIX yPaBHEHWA https://m.edsoo.ru/7f43d23a
a1 3ameHa ne:lpemeHHom npw peleHnn pasanyHbIx Bu6nmoTeka LIOK
ypaBHeHn https://m.edso0.ru/7f43d55a
Mpumepbl peLleHns ypaBHEHUI TPETbEN U
32 YeTBEPTOW CTeneHeln pas3okeHNeM Ha
MHOXUTENN
PelseHune ypaBHEHW BbICLUMX CTENEHEN
33 pas3nyYHbIMK cnocobamm
34 PelweHne ApobHbIX paLMOHaNbHbIX YPaBHEH U
PeweHne ApobHO-paLMOHaNbHbIX YPaBHEHWI
35 pas3nnYHbIMK cnocobamm
PelueHMe TEeKCTOBbIX 33434 HA ABUXKEHME
36 anrebpanyeckum metToaom
PelieHune TeKCTOBbIX 33434 Ha paboTy
37 anrebpanMyeckum mMeToaom
PelueHMe pasnnYHbIX TEKCTOBbIX 33434
38

anreb panvyeCKkMm metToaom




KoHTponbHan paboTa Ne 2 no Teme "YpaBHeHUs ¢

Bubnnoteka LIOK

39 - s
OAHOM NEPEMEHHOM https://m.edsoo.ru/7f43ad5a
40 YpaBHeHwe ¢ ABYMA NepeMeHHbIMU U ero rpaduk Bubnmoteka LIOK
https://m.edsoo.ru/7f43af08
i PelleHne ypaBHEHUA C ABYMA NepeMeHHbIMU Bu6nmoTeka LIOK
rpaguueckim cnocobom https://m.edsoo.ru/7f43af08
4o CucTema ABYX IMHEeRHbIX ypaBHEH WA ¢ ABYMA Bu6nmoTeka LIOK
MEPEMEHHBIMM M METOALI VX PELLIEHWA https://m.edsoo.ru/7f43af08
WccneposaHue 1 pelleHne CUcTeM IMHENHbIX
43 ypaBHEHUI C ABYMA NepeMeHHbIMM
CucTeMa ABYX IMHERHbIX ypaBHEHWI ¢ ABYMA
44 nepemMeHHbIMM 1 eé pelueHne
PelueHne cuctem ypasHeHMIA C ABYMA
45 nepemMeHHbIMM
PeleHne cuctem AByX ypaBHeHM, 04HO U3
46 KOTOPbIX IMHENHOE, a pYyroe — BTOPO CTeNeHM. Bubnnoteka LLOK
47 PelueHne cuctem 13 pasnYHbIX ypaBHeHM Bubnmoteka LIOK
https://m.edsoo.ru/7f43b21e
48 CHCTeMbI HEIMHENHBIX YPaBHEHWI C ABYMSA Bu6nmoTeka LIOK

nepemeHHbiMmun

https://m.edsoo.ru/7f43b5a2

49

PelueHne cuCTEM HENMHEWHbIX YPaBHEHWI




lpaduyeckune cnocobbl peleHns cuctem AByx

50 YPaBHEHUI ¢ ABYMA NepemMeHHbIMU
PelueHMe TEKCTOBbLIX 33434 Ha ABUXKEHMe Bu6nmoTexa LIOK

51
anrebpandeckum crocobom https://m.eds00.ru/7f43b098
PelueHue TeKCTOBbIX 3a4a4 Ha paboty

52 anrebpanyeckmm cnocobom
KoHTponbHan paboTa Ne 3 no teme "Cucremsl

33 ypaBHeHuin"

Yuncnosble HEPaBEHCTBA: ONpeaeneHne, NpUmepsbl.

54 CTporue 1 HecTporue HepaseHcTBa. CBoiicTBa Bubnnoteka LLOK
YUCNOBbIX HEPABEHCTB https://m.edso0.ru/7f4396¢6
CnoxeHue 1 YMHOMKEeHMe YNCNO0BbIX HEPaBEHCTB. BunmoTexa LIOK

55 7 7
OleHKa 3HaueHNi BbIpakeHni https:/m.eds00.ru/7f439842
Buapbl YMCNOBbIX NPOMEKYTKOB. ObbeanHeHne un BunmoTexa LIOK

56 nepeceyeHne YNCIOBbIX MPOMEKYTKOB https://m.eds00.ru/7f4399b4
JINHeNHble HepaBeHCTBA C O4HOW NepeMeHHOM 1 Bu6nmoTeka LIOK

57
VX PELLEHne https://m.edso0.ru/7f439eb4
PelueHne ANHeNHbIX HepPaBEHCTB C OA4HOM Bu6nMoTeka LIOK

58 Y
MEpPEMEHHON https://m.edso00.ru/7f43a03a

59 CucTembl HepaBeHCTB C O4HOM NepemeHHOW Bubnmoteka LIOK

https://m.edsoo.ru/7f43alac

60 Bubnnoteka LIOK

PeweHune cncrem uns ABYyX JNINHENHBbIX HepaBeEHCTB C

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




0HOW NepemMeHHOM

PelweHune cnctem 13 HECKONbKUX TNHEMHbIX

61 ’ 3 Bubnmoteka LLOK
HEPABEHCTB C OAHOM NEPEMEHHON https://m.eds00.ru/7f43a526
62 KBagpaTHble HepaBeHCTBA
PeleHne KBaApaTHOro HepaBEeHCTBA C O4HOWM
63 nepemeHHo’ rpadnyeckum meToaom
64 lpaduuyeckoe pelleHme KBaAPATHbIX HEPABEHCTB
PelseHne KBaApaTHOro HepaBEHCTBA C O4HOWM
65 nepemeHHON MeTo40M MHTEPBAIOB
PelueHMe KBaapaTHbIX HEPABEHCTB METOLOM
66 WMHTEepPBa/IOB
HepaBeHCTBO € ABYMSA NEPEMEHHbIMMU U ero
67 rpapuyeckoe pelleHume
Puck n poxogHoctb. MpegnpuHMmMmaTenbCcTBo
CUCTeMbl HEPABEHCTB C ABYMSA NepeMeHHbIMM.
Mpaduuecknin metos peLleHnsa cuctem
68 HepaBEeHCTB C ABYMA NepeMeHHbIMU. CUcTeMbl
HepaBeHCTB, BK/OYAtOWMeE KBagpaTHoe
HepaBeHCTBO
69 KoHTponbHana paboTa Ne 4 no Teme "HepaseHcTBa" Bubnmoteka LIOK
https://m.edsoo.ru/7f43ab84
20 MoHATME YMCI0BOM NOCNEA0BATENbHOCTU. Bubnnoteka LLOK

3agaHune nocnenoBaTeIbHOCTN ONMUCATeNbHO U C

https://m.edsoo.ru/7f43e6c6




NOMOLLbIO TabauLbl

3agaHue NocneaoBaTeibHOCTU PEKYPPEHTHOM

Bubnnoteka LIOK

71 “ .
dopmy0i 1 GopmyNIoii n-ro uneHa https://m.edsoo.ru/7f43ebda
72 ApudmeTnyeckan nporpeccus 1 eé cBoicTsa Bubnmoteka LIOK
https://m.edsoo.ru/7f43ed7e
dopMynbl N-ro YneHa apnpmeTnyecKkomn Bu6nmoTeka LIOK
73
nporpeccuu https://m.edso0.ru/7f43f3b4
dopMy/ibl CyMMbI NEPBbLIX N YNEHOB Bu6nmoTeka LIOK
74 >
apuémeTn4eckoi nporpeccim https://m.edsoo.ru/7f43f58a
PeweHue cloXKeTHbIX 3a4a4 C MOMOLLbIO 5VI6!'II/IOT€K8. LI'OK
75 -
apuémeTn4eckoi nporpeccim https://m.edso00.ru/7f43ef2c
76 FeomeTpuuecKasa Nporpeccusa n eé cBoncTea Bubnmnoteka LIOK
https://m.edso0.ru/7f43f0c6
dopmMy bl N-To YNeHa reoMeTpUYecKo Bu6nmoTeka LIOK
77
nporpeccnm https://m.eds00.ru/7f43f72e
dopMy/ibl CyMMBbI MEPBbIX N Y1EHOB Bu6noTea LIOK
78 o
rEOMETPUHECKOMN Nporpeccum https://m.edsoo.ru/7f43f8a0
PelweHue croxKeTHbIX 3a4a4 C NOMOLLbIO
79 reoMeTpUYecKoii nporpeccum
Cymma 6ecKoHeuHO ybbiBatoLLeli reOMeTPUYECKOM
80 nporpeccum
81 CNOMHbIe NPOLLEHTbI




Puck n poxogHoctb. MHBECTUpOBaHMe

MpumeHeHWe popmMy /bl PacHETa CAOMKHbIX

Bubnnoteka LIOK

82
MPOLIEHTOB NpU PeLLenm 3afad https://m.edsoo.ru/7f43fe0e
PelueHMe NPaKTUKO-OPUEHTUPOBAHHbIX 33434 C
83 NPUMEHEHNEM CBOWCTB apuPpMeTUUECKOM U Bubnnoteka LIOK
reomeTpmquKoﬁ nporpeccmﬁ ht'[DS//medSOOI'U/7f44018.6
o n
" KoHTponbHana paboTa Ne 5 no teme "Yucnosble EU6IMOTEKA LIOK
fOCNEA0BATENBHOCTN https://m.eds00.ru/7f4404f8
MosTopeHue. [lencTeuUTeNbHbIE YMCAA, CPAaBHEHME
85 AeNCTBUTENbHbIX YNCEN Ha YNCIOBOM NPSMON.
OKpyrneHue, npubAnKeHUE, OLLEHKA
MNoBTopeHue. [eincTBus ¢ AeiCTBUTENbHBIMA
86 yncramu, B TOM YMC/e BO3BELEHUNE B CTEMEHD U
n3BaeYeHMe KBAaAPaTHOroO KOpHs.
MosTopeHue. NpeobpasoBaHue anredbpanyeckmx
87 BbIPaXKeHUI, COAEePKALLMX KBALPATHbIN KOPEHb
MosTopeHue. MpoLeHTbl, OTHOLWEHWA, NPOMNOPLLUN.
88 PelleHMe TeKCTOBbIX 3a4a4 apudMeTUHECKUM Bubnnoteka LLOK
cnocoBom https://m.edsoo.ru/7f443b12
89 I‘IOBTcipeHMe. Anre6pi1mqec+<oe peleHune EM6AMOTEKA LIOK
/INHENHBIX yPaBHEHUN https://m.edso0o.ru/7f443cd4
20 NTorosas KOHTpoO/IbHaA paboTa Bubnnoteka LIOK

https://m.edsoo.ru/7f443fea




nOBTOPEHVIe. PelweHne NMHeNHbIX cucTem
ypaBHeHm‘&. PelweHune 3aga4 ¢ nOMOLbIO CUCTEM

Bubnunoteka LIOK

91
NIMHEeMHbIX ypaBHeHMﬁ ht'[DS//medSOOI‘U/7f44410a

- MosTopeHue. PeweHmne KBa,u,paTHljlx YpaBHEHUM. BunmoTexa LIOK
MpumeHeHWe Teopemsbl, 06paTHON Teopeme BreTta https://m.eds00.ru/7f444364

03 [3 93. NosTOpeHue. Peme\r}-me OpobHo- Bu6nmoTeka LIOK
PAUMOHANBHBIX yPAaBHEHNM https://m.edsoo.ru/7f444612

o MoBTopeHue. PelleHne TEKCTOBbIX 334ay Bu6nmoTexa LIOK
anrebpamnueckum cnocobom https://m.edso00.ru/7f444a94
MoBTopeHue. PelleHne TEKCTOBbIX 3a4aY,

95 OMMUCbIBAOLLMX PeasbHble NPOLLECChI U ABNEHUA C Bubnnoteka LIOK
nomoLLbio dopmyn https://m.edsoo.ru/7f444c56
MNoeTopeHne. CBoncTBa U rpadmkm GYyHKUNIA:

JNIMHEeWNHasn, KBagpaTnyHas, Kybudyeckan, obpaTHom

96 NPOMNOPLMOHANBLHOCTK, Y = |X], y = VX. Bubnnoteka LIOK
MoctpoeHune rpadmkos GyHKLUMI, ONncaHmne nx https://m.edsoo.ru/7f444f44
CBOWCTB
MosTopeHue. MocTpoeHue rpadnKoB KyCOUHbIX

97 dYHKUMI ¢ yudTom 0bnacT onpegeneHma Bubnnoteka LIOK
DYHKLMM https://m.edsoo.ru/7f44516a

08 MoBTopeHue. PelieHre MHENHbIX HepPaBEHCTB Bubnnoteka LIOK

https://m.edsoo.ru/7f4452e6

o MoBTopeHue. PeleHne cuctem AMHENHbIX Bu6nMoTeka LIOK

HepaBeHCTB

https://m.edsoo.ru/7f445516




HOBTOPEHMG. PeweHune KBagpaTU4YHbIX

100 HepaBeHCTB 1
MoBTOpeHKe. PelleHne CUCTEM C KBaApaTUYHbIM
101 HepaBeHCTBOM 1
102 0606ueHne U cucTemaTn3auma 3HaHUI 1
OBLLEE KONMMMYECTBO YACOB MO NMPOIrPAMME 102




YYEBHO-METO/IMYECKOE OBECITEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJIS1 VUEHUKA

» Anirebpa, 8 knacc/ Makapbiyues KO.H., MuHgtok H.IM., Hewkos K.W. n gpyruve; nog
pepakument TensikoBekoro C.A., AKLUMOHepHOe 06LLecTBO «M3aaTenbCTBO «I1pocBeLLeHme»
» Anrebpa, 8 knacc/ Mepanak A.I"., MonoHckuin B.B., Axkmnp M.C.; nog pegakumen
Moponbckoro B.E., O6LLECTBO C OrpaHUYeHHOM OTBETCTBEHHOCTbIO 34aTeNIbCKNI LIEHTP
«BEHTAHA-TPA®»; AKUMOHepHOe 06LLecTBO «l134aTensCcTBo «IMpocBeLLeHre»

» Anre6pa, 9 knacc/ Makapblyes FO.H., MuHatok H.IM., Hewkos K.W. n gpyrue; nog
pepakumein Tensikosckoro C.A., AKUMOHepPHOe 06LWecTBO «M3aaTeNibCTBO «[1POCBELLEHNE
» Anre6pa, 9 knacc/ Mep3anak A.l"., Monakos B.M.; nog pegakumein Mogonsckoro B.E.,
OOLLecTBO C OrpaHMYeHHOM OTBETCTBEHHOCTbIO 134aTeibcknii ueHTp «BEHTAHA-
TPA®»; AKUMOHEPHOe 06LLecTBO «130aTenbCcTBO «IMpoCBeLLEHME

e MartemaTtuka. Anrebpa: 7-1 Knacc: 6a30Bblil ypoBeHb: Y4ebHUK, 7 Knacc/ MakapblueB
FO.H., MuHaok H.I'., Hewkos K.W. v gpyruve; nog pes. Tenakosckoro C.A., AKLMOHepHOe
06wecTBo «M3aatenscTBO «lpocBeLeHne»

» MaTematumka. Anrebpa: 8-i1 Knacc: 6a30Bblil YpoBeHb: Y4ebHNK, 8 Knacc/ Makapblyes
FO.H., MuHaok H.I'., Hewkos K.. v gpyrue; nog pes. Tenakosckoro C.A., AKLMOHepHOe
06wecTBo «M3aaTenscTBO «lpocBeLleHne»

» MaTematumka. Anrebpa: 9-1 Knacc: 6a30Bblil YpoBeHb: Y4ebHUK, 9 Knacc/ Makapblyes
FO.H., MuHaok H.T"., Hewkos K.W. n gpyrue; nog pes. Tenakosckoro C.A., AKLMOHepHoe
06wecTBo «M3aaTenbcTBO «IpocBeLeHne»

METOANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJISA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET






