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MNOACHUTE/IbHAA 3ANMNCKA

Anrebpa aBnaeTca o4HMM U3 OMOPHbIX KYpCOB OCHOBHOrO 0bulero obpasoBaHuA: oHa obecneymBaeT U3yyeHune
APYrvX AUCLMNINH KaK eCTECTBEHHO-HAYYHOTrO, TaK M I'YMaHWTAPHOIO LIMKNOB, e€ 0CBOEHME Heobxoanmo ans
npoaonXKeHns obpasoBaHNa N ANs NOBCeAHEBHOM KMU3HW. PazButme y 0byyaloLLmMxca HayUYHbIX NPeacTaBAeHU M
0 NPOUCXOXKAEHUN N CYLLLHOCTU anrebpanyeckux abectTpakumnii, cnocobe oTparkeHns maTeMaTUYeCcKo HayKown
ABNEHUI N NPOLLECCOB B NPMUPOAE M 06LLeCTBE, PO/IM MaTEMATUYECKOrO MOLENIMPOBAHUA B HAYYHOM NMO3HaHUM
1 B NpaKTUKe cnocobcTeyeT GOpMUpPOBaAHUIO HAYYHOTO MUPOBO33PEHMA U KAaYeCTB MbllUNEHNS, HE0BX0AMMbIX
AN aganTaummn B cCoBpemeHHoM uudpoBom obuiectse. M3yyeHne anrebpbl obecneymBaeT pasBuTUE YMEHUA
HabnoaaTh, CPaBHUBATL, HAXOAMUTb 3aKOHOMEPHOCTHU, TPEOYET KPUTUUYHOCTU MbILLSIEHMA, CNOCOBHOCTH
apryMmeHTMpPoBaHHO 060CHOBbLIBaTb CBOW AENCTBUA, BbiBOAbI, pOpMynnpoBaTh yTBepKaeHUA. OcBoeHue Kypca
anrebpbl obecneymBaeT PasBUTME JIOTMYECKOTO MbILL/IEHMA 0BYYaIOLWMXCA: OHWU UCMONb3YIOT AeAYKTUBHbIE U
WMHAYKTUBHbIE paccy*KaeHus, oboblieHne n KOHKpeTu3aumio, abectparmpoBaHue 1 aHanoruto. ObyyeHune
anrebpe npeanonaraeT 3HAYNTE/IbHBIN OOBEM CaMOCTOATENIbHON AeATeIbHOCTM 0byYaroLmxca, No3aTomy
camocTonATeNIbHOe pelleHne 3a4a4 0byyatoWwmmmcs ABASETCA peanmsaumen gesTeNbHOCTHOro NpUHLMNa
obyyeHus.

B CTpyKType nporpammsbl y4eb6HOro Kypca «Anrebpa» yriny6aEHHOMO M3yYeHNA OCHOBHOE MECTO 3aHMMAIoT
COZEepPKaTeNbHO-METOAMYECKME IMHUK: «YUCNa U BblUMCIEHUAY, KAnrebpanyeckne BbipaKeHUs»,
«YpaBHEHUA U HepaBeHCTBay, «PyHKUMKUY. Kaxaan u3 3TUX CoAepKaTe/lbHO-METOANYECKMX INHMI
pa3BMBAETCA HA NPOTAXKEHUM TPEX NET U3YYEHUA Kypca, B3aMMOAENCTBYA C APYrMMM ero IMHUAMK. B xoge
M3y4yeHUsn Kypca 0byyatowmmes NPUXOANTCA NOTMYECKU PacCyKAaTb, UCMO/b30BaTb TEOPETUKO-
MHOXECTBEHHbIN A3bIK. B cBA3M ¢ 3TMM B Nnporpammy y4ebHoro Kypca «Anrebpa» BKAOYEHbI HEKOTOPbIE
OCHOBbI JIOFMKW, NPEACTaB/IeHHbIE BO BCEX OCHOBHbIX pa3Aenax maTeMatnieckoro o6pasoBaHma 1
cnocobcTBYOLWME OBAAEHUIO 06YYAOLMMMNCA OCHOB YHUBEPCA/IbHOTO MAaTEMATUYECKOTO A3bIKa.
CoaepKaTeNbHOMN U CTPYKTYPHOM 0COBEHHOCTLIO yuebHOro Kypca «Anrebpa» ABNAETCA ero MHTerpPUpPoBaHHbIN
XapakTep.

Coaep»aHue MMHUM «Hurcna 1 BbIMUCIEHNSA» CAYXKUT OCHOBOM A/1A Aa/IbHENLLEro U3yYeHUsa MaTeMATUKMY,
cnocobCTBYET PasBUTUIO Y 0BYYAIOLLMXCA IOFMYECKOTo MblleHMs, OPMUPOBAHMIO YMEHMA NOb30BaATLCA
aNropuTMamm, a TakKe NPUobpeTeHUto NPaKTUYECKUX HAaBbIKOB, HEOOXOAMMbIX A/1A9 MOBCEAHEBHOM }KU3HU.
Pa3BuTHE NMOHATUA O YNCIE Ha YPOBHE OCHOBHOTO 06L,ero 06pasoBaHUs CBA3AHO C PaLMOHabHbIMU U
MPpPaLMOHANbHBLIMKU YMCAamm, GOPMUPOBAHMEM NPEACTABNAEHNI O AENCTBUTENIbHOM YMce. 3aBeplueHmne
OCBOEHMA YNCNOBOM IMHUM OTHECEHO K cpeaHemy obLiemy obpasoBaHuio.

CopeprkaHue AByx anrebpanyecknx TMHUM — «Anrebpanyeckune BolpaxkeHUa» n «YpaBHEHUA N HEPABEHCTBa»
cnocobcTyeT GOPMUPOBaAHULIO Y 0BYYaIOLLMXCA MaTeMaTMYEeCKOro annapaTta, HeobxoAMMOro ANA peleHus
3334 MaTEMATUKM, CMEKHbIX NPEAMETOB W OKpY*KatoLwen peasbHOCTU. Ha ypoBHe OCHOBHOrO 06Lero
06pasoBaHMs y4ebHbI MaTepuran rpynnmMpyeTca BOKPYr PaLMOHaIbHbIX BbipaXkeHnn. Anrebpa gemoHcTpupyet
3HaYeHMe MaTeMATMKM KaK A3blKa 418 NOCTPOEHUA MaTeMATUUYECKMX MOLENEN, ONUCAHMA NPOLECCOB U
ABNEHWUI peanbHOro MMpa. B 3agaum obyyeHns anrebpe BXOAAT TaKKe fanbHeNWee pasBuTue
aNropUTMMUYECKOro MblLLEHUA, HEOBXOANMOTO, B YaCTHOCTU, /1A OCBOEHMA Kypca MHOOPMATUKM, U
OBNlafleHME HaBblKaMK AeAyKTUBHbIX paccyXaeHuit. MpeobpasoBaHre cMMBO/bHbIX GOpPM criocobeTeyeT
pa3BUTUIO BOODpaXKeHus, cnocobHOCTeM K MaTeMaTUYeCcKomMy TBOPYECTBY.

CopeprkaHne GyHKLMOHANBbHO-TPadUUEeCcKON NMHUM HaLLeSIEHO Ha NoayYeHue 06y4aloLWMMNCA 3HAHWUIA O
DYHKUMAX KaK BaXKHENLEN MaTeMaTUYECKON MOAENN ANA ONUCAHUA U UCCAeA0BaHMA Pa3HOOOPa3HbIX
NpOoLLeCcCoB U1 ABMEHUI B npupoae 1 obuectse. M3yyeHne maTepmana cnocobcTByeT pa3BUTUIO Y 0byYarowmxca
YMEHMA UCNO/b30BaTb Pa3/IMYHbIE BblPa3uTe/ibHble CPEACTBA A3blKa MaTEMATUKM — CIOBECHOTO,



CMMBOIMYECKOTO, rpadrUecKkoro, BHOCUT BKIag, B GOpMUpPOBaHME NpeacTaBAEHMI O POAN MAaTEMATUKN B
PasBUTUM LMBUAN3ALMN M KYbTYPbI.

YrnybnéHHbli Kypc anrebpbl XapaKTepmsyeTca N3yyeHnem LONoIHUTEIbHOro TEOPETMYECKOro annapaTa u
CBA3AHHbIX C HUM METOA0B pelleHns 3a4a4. Anrebpa ABASETCA A3bIKOM AN1A ONMCAHUA 06BEKTOB U
3aKOHOMEPHOCTEN, CNYKUT OCHOBOM MaTeEMATMYECKOro moaeimpoBaHus. Mpu aTom camum 06beKTbl
MaTeMATMYECKUX YMO3aKAOUEHUI M NPUHATbIE B a/irebpe nNpaBu/ia UX KOHCTPYMPOBaHMA CNOCOBCTBYIOT
dopmuMpoBaHMIO yMEHMIN 0BOCHOBbLIBATL U A0Ka3bIBaTb CY}KAEHWUA, Pa3BMBAOT MaTEMATUUYECKYIO UHTYULINIO,
KPaTKO M HarnagHoO PacKpbiBatOT MEXaHM3M JIOFMYECKUX MOCTPOEHUIM U y4aT X NPUMEHEHUIO. TeM cambiM
anrebpa 3aHMMaeT 04HO U3 BeayLmnx mecT B GOPMUPOBAHMM HAY4YHO-TEOPETUYECKOrO MblLIEHNA
obyuatroumxcs.

CornacHo yyebHomy nnaHy B 7-9 Kiaccax nsydyaetca y4ebHbIn Kypc «Anrebpa», KOTOpbIN BKAOYaeT
cnefyowme OCHOBHbIE pPasfe/ibl CoAepKaHUA: «4ncna u BoluncneHna», «KAnrebpanyeckne BbipaxkeHUAY,
«YpaBHEHUA M HepaBeHCTBAY, «DyHKUUNY.

Ha n3syyeHune yuyebHoro Kypca «Anrebpa» otBoautca 408 yacos: B 7 Knacce — 136 yacos (4 yaca B Hegento), B 8
Knacce — 136 yacos (4 yaca B Hegento), B 9 Knacce — 136 yacoB (4 yaca B Heaento).



COAEPXAHUME OBYYEHUA
7 KTACC
Yucna n BblMUCNEHUA

PauumoHanbHble ynucna. CpaBHeHWE, ynopagouMBaHue U apubmMmeTUyeckme AeUCTBUS C PpaLMOHaIbHbIMK
yncnamu. Yncnosas npAmasn, Moayb Yncna.

CreneHb C HaTypa/ibHbIM NOKa3aTenem n eé cBolicTBa. 3anMcb Yncna B ,EI,ECFITM‘-IHOVI l'IO3I/ILI,VIOHHOl7I cncreme
cynucneHumAa.

PelseHne TEKCTOBbIX 33434 apudMeTUYECKMM CNocoboM. PelueHne 3asa4 13 peasbHOM NPAKTUKM Ha YacTu, Ha
Apobu, Ha NPOLEHTbI, NPUMEHEHWE OTHOLLIEHMWI M NPONOPLMIA NPU pPeLleHnn 3a4a4, peLleHne 3a4a4 Ha
ABWXKeHue, paboTy, NOKYNKK, Hanoru.

JdenumocTb Lenbix Ynucen. CBoncTsa 4eMMOCTH.

MpocTbie 1 cocTaBHble Yncna. YETHbIE N HeYETHbIe Yncna. MNMpusHakn genmmoctn Ha 2, 4, 8,5, 3,6, 9, 10, 11.
Mpn3HaKn 4ennmocT CYMMbl M NPOU3BEAEHMNA LLEbIX YACEN NPU PELIEHNM 33434 C MPAKTUYECKMM
coAepKaHneMm,

Hanbonblumii 06wmii genvtenb u HaMMeHbLIee obLLLee KpaTHOe ABYX Yncen. BsaumHo npocTble yncna.
Anroputm EBKAMAA.

[eneHune c octaTkom. ApudpmeTnyeckme onepaLmmn Hag ocTaTKamum.
Anrebpanyeckue BblpaxKeHUs

BbIparkeHune ¢ nepemeHHbIMU. 3HAYEHME BbIPAXKEHUS C NepeMeHHbIMU. MpeacTaBaeHne 3aBUCUMOCTU MeXAY
BE/IMYMHAMM B BUAE GOPMYbI.

ToxaecTBo. ToXKAECTBEHHble Npeobpa3oBaHna anrebpanyeckmx BbiparkeHunit. [lokasaTenbCTBO TOXAECTB.
OaHouneHbl. OaHoUNEH cTaHAapTHOro Buaa. CteneHb ogHoYNEHa.

MHoro4yneHbl. MHOrouneH CTaHAApPTHOrIo BMAa. CreneHb MHorouyneHa. CnoxkeHue, Bbl4MTaHUe, YMHOXEeHne n
AeneHne MmHoOro4aneHos. I'Ipeo6pa303aHme LLes1oro BbipaXKeHuA B MHOroysieH. KopHu mHoro4vneHa.

dopMyibl COKPALLEHHOTO YMHOMKEHMA: KBaApaT CyMMbl M KBaApaT PasHOCTU ABYX BblipaXKeHUI, Ky6 cymmbl 1
Ky6 pasHOCTU ABYX BblpaXKeHWUI, Pa3HOCTb KBaAPaTOB ABYX BblPayKeHW, NPOM3BeAeHNe Pa3HOCTU U CYMMbI
[ABYX BbIPaXKeHWIA, CYMMA M PasHOCTb KybOB ABYX BblPasKeHWUN.

PasnoxeHne mMHOroyneHa Ha MHOXUTeNU. BolHeceHune 06LLI,EFO MHOXUTENA 3a CKOOKN. MeTog, rpynnupoBKu.
YpaBHEHMA N HepaBeHCTBa

YpaBHeHuWe ¢ ogHoM nepemeHHo. KopeHb ypaBHeHUA. CBOMCTBA YpaBHEHWUI C O4HON NepeMeHHON.
PaBHOCUABHOCTb ypaBHEHUI. YpaBHEHME KaK MaTeMaTUYeCKaa MOAENb PeaNbHON CUTyauun.

JInHeHoe ypaBHeHMeE C O4HON NepeMeHHON. YACN0 KOpHEN IMHENHOIo ypaBHEHUSA. PelleHne TEKCTOBbIX
33a/a4 C NOMOLLBIO IMHENHbIX YypaBHEHUI. JInHeiHOe ypaBHEHWE, COAEPIKALLLEE 3HAK MOAYAA.

YpaBHeHwMe ¢ ABYyMA NepeMeHHbIMU. FpaduK IMHENHOro ypaBHEHMA ¢ ABYMSA nepemeHHbIMU. CUCTeMbI
JINHEeMHbIX YpaBHEHUI C ABYMA NepemeHHbIMU. [padryecKkmini meTos, pelleHns cCUcTembl IMHENHbIX YPaBHEHUI
C ABYMA NepemMeHHbIMU. PelueHne cuctem NMHENRHbIX ypaBHEHUI C ABYMA NepeMeHHbIMU METOLOM



NOACTAaHOBKU U MeTOL4OM C/oXeHUA. Cuctema Asyx JNINHENHbIX ypaBHeHVIﬁ C ABYyMA NepeMeHHbIMUN KaK

Mmogze/b peasibHOM CUTyaLmu.
DyHKUMH

KoopauHaTa TOUKM Ha NpAMON. YncioBble NpoMexXyTKU. PaccTosiHe mexay ABYMA TOUKaMW KOOPAMHATHOM
npAMon.

MpsamoyronbHasa cucTema KoopAnHaT. Abcumcca M opAaMHaTa TOYKM Ha KOOPAMHATHOM NaockocTu. Mpumepsl
rpaduKoB, 3agaHHbIX popmysiamu. YTeHue rpaduKoB peasibHbIX 3aBUCMMOCTEN.

®YHKUMOHANbHbIE 3aBUCMMOCTM MeEXAY BenndmHamu. MoHaTne GyHKumMm. GyHKLMA Kak maTemaTiyecKan
MoZenb peanbHoro npouecca. O6iacTb onpegeneHnsa n 061acTb 3HaYeHU GyHKUMKU. CNocobbl 3a8aHnA

byHKUMK. TpaduK GyHKLMKU. TTOHATMA MaKCMMyMa U MMHUMYMa, BO3pacTaHuA M ybblBaHMA Ha Npumepax
peanbHbIX 3aBUCMMOCTEN.

JNnHeltHana dyHKUMA, eé cBoicTBa. FpaduK AnHENHOW dyHKUMU. TpaduK GyHKLMM ¥ = |X|. KycouHo-3agaHHble
GYHKUMN.

8 KJTACC
Yucna u BbluncneHma

KBagpaTHble KOpHU. AprudmeTUUYECKMI KBagpaTHbIN KOPEHb 1 ero CBOMCTBA. [oHATUE MPPaLMOHANLHOMO
yncna. Jencteus ¢ MppaumMoHanbHbIMKU Ynciamu. CBOMCTBa AEMCTBUIN C MPPaLMOHaAbHbIMU YUCTAMU.
CpaBHeHWe MppPaLMOHaIbHbIX YUCEN.

MpeacTaBNEHNA O PACLLUMPEHMNAX YNCNOBLIX MHOXKECTB. MHOeCTBa HAaTypPasbHbIX, LEeNbIX, PaLMOHANbHbIX,
OeNcTBUTENbHbIX Yncen. CpaBHEHUE Yncen. YNCNoBble MPOMENKYTKN.

Jenctena c octatkamu. OcTaTkm cTeneHen. MpMMeHeHMe OCTATKOB K PeLleHMIO YPaBHEHMUI B LLE/bIX YNCAX U
TEKCTOBbIX 3a4au4.

Pasmepbl 06bEKTOB OKPYKAlOLLEro MMPA, AJIMTENIbHOCTb NPOLECCOB B OKpPY*Katowem mupe. CTaH4aPTHbIN BUS,
yucna.

Anrebpanyeckue BblpaxKeHUs

Anrebpaunyeckasn apobb. [JonycTumble 3HaYEHMA NEPEMEHHbIX B APOOHO-PALMOHAbHbIX BbIPAXKEHMUSAX.
OcHOBHOe CBOWCTBO anrebpanyeckoit apobu. CnoxeHune, BblYMTaHUE, YMHOXKEHNE U AeneHne anrebpanyeckmx
apobeli. BolaeneHuve Lenon yactn anrebpamyeckonn apobu.

PaunoHanbHble BbipaxeHUA. TOXAeCTBEHHble npeo6pa303ava pPaunOHaNbHbIX Bblpa)KeHMVI.

JonycTumble 3HaYeHNA NepemMeHHbIX B BbIPaXKeHUAX, COAEPKALLMX apndMeTUYECKME KBAAPATHbIE KOPHMU.
ToxaecTBeHHble Npeobpa3oBaHUA BblParKeHUN, coaepKalmnx apudmeTnyeckne KBaapaTHbIe KOPHMU.

CteneHb C Le/ibiM NoKasaTenem u eé cBoicTea. [Npeobpa3oBaHne BbipaskeHUI, COAEPKaLLMX CTEMEHN.
YpaBHEHUA N HepaBeHCTBa

KBagpaTtHoe ypasHeHne. Popmyna KOpHel KBaApaTHOro ypaBHeHMA. KoAn4YecTBo AeNCTBUTE IbHbIX KOPHEN
KBagpaTHOro ypaBHeHus. Teopema Bueta. YpaBHeHUsA, CBOANUMbIE K IMHENHbIM YPaBHEHUAM UMK K



KBagpaTHbIM ypaBHeHUAM. KBagpaTHOe ypaBHEHME C NapameTpoM. PellieHne TEKCTOBbIX 33434 C NOMOLLbIO
KBaZpaTHbIX YPaBHEHU.

[pobHo-paumoHanbHble ypaBHeHWsA. PeleHne gpo6bHO-paLMoHaibHbIX YPaBHEHMIA. PelleHne TeKCTOBbIX
334,34 C NOMOLLbIO APO6HO-PALLMOHANbHbIX YPaBHEHU. [paduyeckas MHTepNpeTaLUA YPaBHEHWUI C ABYMSA
nepemeHHbIMU.

Yucnosble HepaBeHCTBA. CBOICTBa YNCOBbIX HepaBEeHCTB.

HepaseHcTBO ¢ nepemeHHon. CTporme 1 HecTporme HepaseHCTBa. CNoXKeHME Y YMHOMKEHUE YNCI0BbIX
HepaseHcTB. OueHMBaHMe 3HaYeHMA BbipaxkeHus. [loka3aTeNbCTBO HEPaBEHCTB.

[MoHATME O pelweHnn HepaBeHCTBa C O,D,HOVI nepemeHHoﬁ. MHoecTBO peLLIeHMﬁ HepasBeHCTBa. PaBHOCU/IbHbIE
HepaBeHCTBA.

JInHeliHOe HepaBEHCTBO C OAHOM NepeMeHHON U MHOXKEeCTBa ero peleHuin. PelleHne TMHeNHbIX HEPaABEHCTB C
o4HOM nepemeHHon. CUCTEMbI M COBOKYNHOCTU JIMHENHbIX HEPABEHCTB C 0AHON NepemeHHON. PelieHune
TEKCTOBbIX 33434 C MOMOLLbIO IMHENHbIX HEPABEHCTB C OAHOMN NepeMeHHOMN.

dyHKLMK

O6nactb onpeaeneHns U MHOMECTBO 3HauyeHM GyHKUMU. Cnocobbl 3aaaHna GyHKUMR. FpaduK dyHKUMUK.
YteHne cBoncTB GyHKUMM No eé rpaduKy. Mpumepsbl rpadukos GyHKLMNA, OTPaXKaoLWMX peanbHble NPOLLEeCChI.

NnHenHana dyHKLMA. DYHKLMK, ONUCHIBAOLLME NPSAMYIO M 06PATHYO NPONOPLMOHANbHbIE 3aBUCMMOCTH, UX
rpadpukn.

dyHKuMMy = kx, y = kx + b, y = k/x, y = X3, y = VX, y = | x| 1 ux cBolictBa. KycouHo-3agaHHble GYHKLUN.

9 KNACC

Yucna 1 BbluMCieHUA

KopeHb n-ii cTeneHun 1 ero cBoiicTea. CTeneHb C paLMOoHanbHbIM NOKasaTenem 1 eé CBOMCTBA.
Anrebpanyeckue BblpaXKeHUs

ToxaecTBeHHble npeo6pasoBava Bblpa)KeHMVI, coaepKalwnx KopeHb N-M CTEMNEHM. ToxaecTBeHHble
I'Ip806pa3OBaHVIFI BblpameHMﬁ, cogepalnx cteneHb C palnMOHa/ibHbIM NMOKa3aTesieM.

KBagpaTHbli TpéxuseH. KopHM KBaapaTHOro TpéxyaeHa. PassioxeHne KBagpaTHOro TPEXYNEHa Ha IMHeNHble
MHOUTENU.

YpaBHEHMA N HepaBeHCTBa

BukBaapaTHble ypaBHeHMUA. NpuMepbl NPUMEHEHWIA METOA0B PAaBHOCU/IbHbLIX NPeobpa3oBaHNt, 3aMeHbI
nepemeHHoOM, rpadpmMyeckoro metToaa Npu peLleHnm ypasHeHui 3-i 1 4-ii cteneHem.

PelwweHne ApobHO-paLMOHAbHbIX YPAaBHEHWA.

PelleHne cuctem ypaBHEHUI C ABYMSA NepeMeHHbIMU. PelleHne NpoCcTeMLLMX CUCTEM HENIMHEHBIX YPpaBHEHWI
C ABYMA nepemeHHbIMU. [padnuecknini meTos, peLleHns CUcTeMbl HEJIMHENHbIX YPaBHEHU C ABYMSA
nepemeHHbIMU. CUcTeMa ABYX HEJIMHEWHbIX YPAaBHEHWUI C ABYMS NepeMeHHbIMU KaK MOZe b PeasibHOM

cutyauunn.



Yucnosble HepaBeHcTBa. PeweHune JNINHENHbIX HepaBeHCTB. [JJoKa3aTesibCTBO HEPABEHCTB.

KBagpaTHble HepaBeHCTBa C 04HOM NepeMeHHON. PelleHne KBagpaTHbIX HEPaBEHCTB rpadUUeCcKMM METOAO0M U
MEeToA0M UHTepBasoB. MeTog MHTEePBaNOB ANA PaLMOHaNbHbIX HepaBeHCTB. MpocTelilune HepaBeHCTBa ¢
napameTpom.

PeweHne TeKCTOBbIX 33434 C MOMOLLLbIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ ABYMSA NepeMeHHbIMU. PelleHne HePaBEHCTBA C ABYMA NepeMeHHbIMU. CUCTEMbI HEPABEHCTB C
ABYMA nepemMeHHbIMU. paduyeckmin MeTos peLleHnsa CUCTEM HEPABEHCTB C ABYMA NepeMeHHbIMMU.

DyHKUMH

®dyHKumA. CBONCTBA PYHKLUIN: HYAN GYHKLUK, MPOMENKYTKN 3HAKONOCTOAHCTBA PYHKLUMN, MPOMENKYTKM
BO3PacTaHmA 1 yobiBaHUA QYHKLUWN, YETHbIE N HEYETHbIE PYHKUMM, Hanbobllee N HAUMEHbLLEE 3HAYEHUA
YHKUMN.

KBagpaTtnuHas oyHKUMA M eé cBoiicTBa. Micnonb3oBaHMe CBOMCTB KBaApaTUYHOM GYHKUUM ANA pelleHunn
3aga4. MoctpoeHue rpaduka KBagpatTnyHon GyHKLMK. NonoxkeHne rpaduKka KBagpaTUYHON GYHKLMN B
3aBMCMMOCTHU OT eé KoadpdpuumeHToB. Npadumkn yHKUMA y =ax2, y = a(x —m)2 ny = a(x — m)2 +n. MocTpoeHne
rpaduKkoB GYHKLNM C MOMOLLLbIO Npeobpa3oBaHU.

OpobHo-nnHelHaa dyHKumA. NccnegoBaHune GyHKUMN.
®PYHKUMA ¥ = XN C HAaTypa/sibHbIM NOKasaTesemM n u eé rpaduk.
Yucnosblie Nocneno0BaTeIbHOCTM U MPOrpPeccun

MoHATME YuncnoBow nocnenoBaTebHOCTU. KOHeUYHble n 6ecKkoHeuYHble nocienoBaTebHOCTU. OrpaHnYeHHasn
nocnenoBaTeNbHOCTb. MOHOTOHHO BO3pacTatoLwan (ybbiBatowan) nocnesoBaTesibHOCTb. CNocobbl 3a4aHuA
nocnefoBaTeNbHOCTU: ONMUCATENbHbIN, TabAMYHBIN, C NTOMOLLIO GOPMYAbI N-TO YNEHA, PEKYPPEHTHbIN.

ApudmeTmnyeckan u reomeTpuyeckan nporpeccuun. CBOMCTBA Y1EHOB apUPMETMYECKON U TEOMETPUYECKOM
nporpeccuit. opmysbl N-ro YneHa apudmeTUYECKoM U reoMeTpruyeckol nporpeccuii. opmybl Cymmbl
nepBbIX N Y1EHOB ApPUPMETUNYECKON U TEOMETPUYECKONM NPOrpeccuii. 3a4aum Ha NPOLLEHTbI, BAHKOBCKUE
BK/1aZbl, KpeauTbl.

MpeacrasneHne o CXOAMMOCTU NOC/IEA0BATE/IbHOCTM, O CYMMMUPOBaHNN BECKOHEUHO ybbiBatoLLEl
reoMeTpUYecKoii Nporpeccuu.

MeToa MmaTemaTUYecKon MHAYKLMK. NpocTerwmne npumepsi.



NNAHUPYEMBbIE PE3Y/IbTATbl OCBOEHWA MPOrPAMMBbI YYEEHOTO KYPCA «AJITEBEPA» HA YT/TYBNEHHOM
YPOBHE OCHOBHOTIO OBLLETO OGPA30OBAHUA

JIMYHOCTHBIE PE3Y/IbTATbI
JIn4HOCTHbIE pe3ynbTaTbl OCBOEHMA NPOrpPamMMmbl MO MaTeMaTUKE XapaKTePU3YIOTCA B YacTu:
1) naTpmMoTnyecKoro BOCMUTaHUA:

— npoABNneHUNEmM UHTEpPECa K NpowioMy U HacToALleEMY pOCCVIl\/‘ICKOVI MaTeMaTuKn, LEHHOCTHbIM
OTHOLWEeHnem K AO0CTNXKEeHNAM pOCCMVICKMX MaTemMaTukKos n pOCCMl‘/JICKOﬁ MaTeMaTu4eckom LWKO/bI, K
MCNOJ1Ib30BaHUIO 3TUX ,D,OCTM)KEHM% B APYrnX HayKaX U NPUKNaaHbIX cd)epax;

2) rpaxgaHCKoro n 4yxoBHO-HpPaBCTBEHHOIO BOCNUTAHUA!

—  TOTOBHOCTbIO K BbIMOJIHEHMIO 06A3aHHOCTEN rpaXkaaHUHA U peannsaLmm ero npas, NpeacTaBieHnem o
MaTemMaTUYEeCKMX OCHOBAX GPYHKLMOHMPOBAHUSA Pa3NINYHbIX CTPYKTYP, ABNEHWUI, NpoLueayp
rpa*kaaHckoro obuiecrtsa (Hanpumep, BbI6OPbI, ONPOCHI), FOTOBHOCTHIO K 06CYXKAEHMIO 3TUYECKUX
npo6siem, CBA3aHHbIX C NPAKTUYECKUM NPUMEHEHNEM AOCTUMKEHNIN HAYKMU, OCO3HAHUEM BaXKHOCTU
MOPaNbHO-3TUYECKUX MPUHLMUMNOB B AEATE/IbHOCTU YYEHOTO;

3) TpyA0BOro BOCNUTAHMUSA:

—  YCTaHOBKOM Ha aKTMBHOE y4acTUe B PeLUeHMM NPAKTUYECKUX 33434 MaTeMaTUYECKOM HanpPaBAeHHOCTH,
OCO3HAHWEM BaXKHOCTU MATEMATUYECKOro 06pa30BaHMA HA NPOTAXKEHUN BCEMN KU3HU ANA YCNELWHON
npodeccMoHaNbHOMN AeATENIbHOCTU U Pa3BUTUEM HEODXOAUMbBIX YMEHWUIA, 0CO3HAHHbIM BbiIbOpoM H
NoCTPOeHNEM UHAMBUAYANbHOM TPAEKTOPMM 06Pa30BaAHMA U KUSHEHHbIX NAAHOB C YYETOM NNYHbBIX
WHTEPeCcoB U 06LLLECTBEHHbIX NOTpebHOCTE;

4) 3CTETUYECKOIo BOCNUTAaHUA:

—  CNOCOBHOCTBLIO K 3MOUMOHA/NIbHOMY U 3CTETUYHECKOMY BOCNPUATUIO MaTEMATUYECKUX O6'bEKTOB, 3a4auv,
peu.leHMﬁ, paccy)K,quMﬁ, YMEHUIO BNAETb MaTEMATUYHECKNE 3aKOHOMEPHOCTU B NCKYCCTBE,

5) ueHHoCTel Hay4YHOro No3HaHuA:

— OopuMeHTaumel B AeATeNIbHOCTM Ha COBPEMEHHYI0 CUCTEMY HayYHbIX MPeACTaBAeHNIn 06 OCHOBHbIX
3aKOHOMEPHOCTAX Pa3BUTUA YeoBeKa, NPUpoabl U 0bwecTBa, MOHMMaHUEM MaTeMaTUYECKO HayKK
KaK chepbl YenoBeYeCKoM AeAaTeIbHOCTM, 3Tanos e€ pPas3BuTMA M 3Ha4YMMOCTU 414 Pa3BUTUSA
LUMBUAM3ALMA, OBNAJEHNEM A3bIKOM MATEMATUKMN U MaTeMaTUYECKOMN KY/IbTYPOI KaK CpeacTBOM
No3HaHWA MMpa, OBAa4EeHUEM HaBblKaMU UCCAEA0BaATENbCKOM AeATENbHOCTH;

6) dM3nYecKoro BocnUTaHUA, GOPMMPOBAHUA KY/bTYPbl 340P0BLA Y IMOLMOHANbHOTO 6aarononyumns:

—  TOTOBHOCTbIO MPUMEHATb MaTeMaTUYeCKMe 3HaHWA B MHTepecax CBOEro 340p0BbA, BeLeHUs
34,0p0BOro 0bpasa K13HM (340P0BOE NUTAHWNE, CHANAHCUPOBAHHbIV PEXUM 3aHATUIN U OTABIXA,
perynapHaa Gusnyeckas akTUBHOCTb), CGOPMMPOBAHHOCTLIO HaBblKa pedaeKkcum, NpUsHaHMeMmM CBOEro
npaBa Ha OLWMBKY M TaKOTO e NpaBa ApPYroro YenoBeKa;

7) 9KON0Ir'M4YeCKoro BOCNnNTaHmA:

— opueHTaluMen Ha NPUMeHEeHNe MaTeMaTUYeCKUX 3HaHWUI ANA pelleHuns 3a4a4 B 061acT COXpaHHOCTH
OKpY*KaloLLel cpeabl, N1aHUPOBaHMUA NOCTYMKOB N OLEHKU UX BO3MOXHbIX MOCAeACTBUIA AR



OKpY*KaloLLel cpeabl, 0CO3HaHMeM rnobanbHOro XxapakTepa 3K0A0rMYecknx Npobaem u nyTen mx
pelleHus;

8) afanTaumm K U3MEHSIOLNMCA YCI0BUAM COLMANbHOW U NPUPOAHON cpeabl:

—  TOTOBHOCTbIO K A€MCTBUAM B YCN0BUAX HEONpPeaeNEHHOCTM, NOBbILLEHUIO YPOBHS CBOEM
KOMMETEHTHOCTM Yepes NPaKTUYECKYIO AeATEe/IbHOCTb, B TOM YMC/IE YMEHUE YUUTLCA Y APYIUX IOAEN,
npnobpeTaTb B COBMECTHOW AeATEeNIbHOCTU HOBbIE 3HaHMA, HAaBbIKM M KOMMNETEHLMMU M3 ONbITa 4PYIUX;

—  HeobxoAnMocTbo B GOPMMPOBAHMM HOBbIX 3HAHWUI, OpMyANPOBATL MAEN, NOHATUA, TMNOTe3bl 06
0ObEKTAX U ABNEHMAX, B TOM YNCNE PaHEE HEU3BECTHbIX, 0CO3HABATb AedULUTbI COBCTBEHHbIX 3HAHWIA
N KOMNETEHTHOCTEN, NAHNPOBaTb CBOE Pa3BUTHE;

—  CNOCOBHOCTHIO OCO3HABATbL CTPECCOBYHO CUTYALIMIO, BOCMPUHMMATL CTPECCOBYIO CUTYaLMIO KaK BbI30B,
TpebyoLWwmnit KOHTPMEP, KOPPEKTUPOBATL NPUHUMAEMbIE PELEHUA U AeCTBUA, OPMYIMPOBATL U
OLEHMBATb PUCKKN M NocieacTsms, opMUpPOBaTh ONbIT.

METANPEAMETHbIE PE3Y/IbTATHI

B pe3synbTaTe 0CBOEHMA NPOrpaMmmbl Mo MaTeEMaTMKe Ha YPOBHE OCHOBHOrO obLiero 06pasoBaHna y
obyyatolerocs 6yayT chopmmnpPOBaHbI MeTanpegMeTHble pesy/bTaTbl, XapaKTepusytoLmMecs oBnageHnem
YHMBEPCabHbIMU MO3HaBaTeIbHbIMU AEWCTBUAMM, YHUBEPCANbHbIMU KOMMYHUKATUBHBIMK AEACTBUAMM U
YHMBEPCa/ibHbIMU PEryAATUBHbIMU AEACTBUAMM.

lMo3HaBaTeNbHble YyHMBEpPCa/ibHbIE yqe6Hb|e ,D,el‘/JICTBMFI
basoBble fornyeckune AEﬁCTBMﬂ:

—  BbIABNATb M XapaKTepPM30BaTb CyLLLECTBEHHbIE MPU3HAKN MaTeMATUUYECKMX OOBEKTOB, MOHATUN,
OTHOLUEHWUI MeXay NOHATUAMMK, GOPMYIMPOBATL ONpeaeeHnA NOHATUN, YyCTaHAaBAMBATb
CYLL,EeCTBEHHbIV NPU3HAK KnaccudurKaumm, OCHOBAHUA A0 0606LLEHMA U CPaBHEHUA, KpUTEPUU
NpPoOBOAMMOro aHaIn3a;

—  BOCNPUHMMaTb, OPMYIMPOBATb M NPe0bpPa3oBbIBaTb CYXKAEHUA: YTBEPAUTENbHBIE U OTPULLIATENbHbIE,
eAVHUYHbIE, YacTHble 1 06LLMe, YCNOBHbIE;

—  BbIABNATb MAaTEMATUYECKME 3aKOHOMEPHOCTU, B3aMMOCBA3N U NPOTUBOPEUNA B PpaKTax, AaHHbIX,
HabNAEHUAX N YTBEPKAEHUAX, Npegaarate KPUTEPUN ANA BbIABNEHUSA 3aKOHOMEPHOCTEN U
NpoTMBOPEUNIA;

— Aenatb BbiBOAbI C UCNOJZIb3OBAHNEM 3aKOHOB /IOTUKN, AeAYKTUBHbIX U UHOYKTUBHbIX yMO3aKﬂIO‘-IEHMl71,
yMO33K!’IK)HEHMVI Nno aHanornu,

—  pas3bupaTb AOKa3aTeNbCTBA MAaTEMATUYECKUX YTBEPKAEHNUN (NpAMbIE U OT NPOTUBHOIO), NPOBOAMUTL
CaMOCTOATE/IbHO OKa3aTesIbCTBa MaTeEMATUYECKMX GAKTOB, BbICTPAMBaTb apryMeHTaLMto, NPUBOAUTL
NPUMepPbl 1 KOHTPRNPUMEPDI, NPUMEHATL METOA MAaTEMATUYECKON MHAYKUMMK, 0OOCHOBbIBATb
cobCcTBEHHbIE paccyKaeHus;

— BblbUpaTb cnocob pelueHns yyebHoOM 3a4a4m (CpaBHMBATb HECKOJIbKO BapPUAHTOB pellieHus, BbibrupaTthb
Hambonee NoAXoAALLMIA C YYETOM CAMOCTOATENbHO BblAENEHHbIX KpUTEpUeEB).

basoBble nccnegoBatenbckme AEﬁCTBMﬂi



—  MCNO/b30BaTb BOMPOCHI KaK UCCe0BaTeIbCKUN MHCTPYMEHT NO3HaHMA, pOpPMYyAMpPOoBaTb BONPOCHI,
duKeupyowme npotTusopeUmne, npobaemy, CaMoCcToATEIbHO YCTaHaBAMBaTb MCKOMOE U laHHOE,
dbopmMmnpoBaTh rMnNoTesy, apryMmeHTMPOBaTh CBOK NO3ULMIO, MHEHUE;

— MpPOBOAMTb MO CAMOCTOSTE/IbHO COCTaB/IEHHOMY MaHY 3KCNEePUMEHT, UcCef0BaHME MNo
YCTaHOBNEHMIO 0COHEHHOCTEN MaTeMaTUYECKOro 06beKTa, 3aBUCUMOCTEN 06 bEKTOB MexKay coboir;

— camocToAaTeNbHO GpopMyIMpoBaTb 0606LLEHNA U BbIBOALI NO pe3yibTaTamM NpoBeaéHHOro
HaboAeHUA, UCCNea0BaHMA, SKCNepMMEHTa, OLLeHUBATb AO0CTOBEPHOCTb NONYYEHHbIX Pe3y1bTaToB,
BbIBOZOB U 0606LEHN;

— NPOrHO3npoBaTb BO3MOXKHOE pa3BnUTHUE NMPOLLEeCCa, a TaKXKe BblABUTaTb NpeanosioxKeHNA O ero
Pa3BUTUN B HOBbIX YC1OBUAX.

Pabota c nHpopmaumen:

BbISIBNATb HEAOCTAaTOYHOCTb M U3BbITOYHOCTb MHPOPMALMU, AaHHbIX, HEOBXOANMbBIX AN5 PeLeHns
3a4auu;

—  BblbUpaTb, aHaM3MPOBaATb, CUCTEMATU3MPOBATL U MHTEPMNPETUPOBATL MHPOPMALMIO PA3INYHBIX
BMA0B 1 GOPM NPeacTaBieHNs;

— BblbUpaTb dopMy NpeacTaBAeHUA UHPOPMALUN U UANOCTPUPOBATL pellaemMble 334N CXeMaMMU,
anarpammamm, MHOM rpadMKom U UX KOMBUHALMAMU;

— OueHuBaTb HaAé)KHOCTb VIHdJOpMaLI,VIVI Mo KpUutepuam, npeanoxxXeHHbim nam Cd)OpMyﬂVIpOBaHHbIM
CaMOCTOATENbHO.

KOMMYHMKaTUBHbIE YHUBEPCANbHbIe yuebHble geicTBuA

—  BOCNPUHMMATb U GOPMYANPOBATb CYXKAEHWUA B COOTBETCTBUM C YCNOBUAMM U LIeNAMM 06LLEHUA, ACHO,
TOYHO, FPAMOTHO BbIPa*KaTb CBOIO TOUKY 3PEHUS B YCTHbIX U MUCbMEHHbIX TEKCTAX, AaBaTb MOACHEHUS
Mo XO4y pelleHna 3a4a4m, KOMMEHTMPOBATb NOAYYEHHbIN pe3ynbTaT;

— B Xoge obcyKaeHuWs 3a4aBaTb BOMPOCHI MO CyLLecTBy 0b6cy»Kaaemoli Tembl, Npobiembl, peliaemoi
33434, BbICKa3blBaTb NAEM, HAaLLE/IEHHbIE HA MOMUCK PeLleHUs, CONOCTaBAATb CBOM CYXKAEHMA C
CYKAEHUAMM APYrMX YHaCTHUKOB AManora, 06Hapy»KMBaTb pasMyme U CXoACTBO NO3MLUMI, B
KOppeKTHOM popme GopMy/IMPOBATL PA3HOMNACUSA, CBOM BO3PAXKEHMUS;

—  NpeAcTaBNATb Pe3y/ibTaThl PeLIeHUA 3a4a4K, SKCNEePUMEHTa, UCCNea0BaHNA, NPOEKTa,
CaMoCTOATeIbHO BbIBMpPaTh popMaT BbICTYNIEHMA C Y4ETOM 3a4a4 Npe3eHTauumn n ocobeHHocTen
ayautopuu;

— MOHMMAaTb M UCNOb30BaThb NPENMYLLECTBA KOMaHAHOW U MHAMBUAYANbHOW PaboTbl NPU peLlleHum
y4ebHbIX MaTeEMATUYECKMX 3334, NPUHMMATb Lie/Ib COBMECTHOM AeATeIbHOCTH, N1aHMPOBaTb
OpraHM3aLnio COBMECTHOM paboTbl, pacnpenenatb BUAbl paboT, AoroBapmsBaTbcs, 0bcy»KaaTh npouecc
W pe3ynbTaT paboTbl, 0606LLaTb MHEHUA HECKONbKUX N0AEN;

— yyacTBoBaTb B rpynnoBbix dopmax paboTbl (06cyKaeHna, 06MeH MHEHU, KMO3rOBbIe LITYPMbI» U
WHbIE); BbIMOJIHATL CBOIO YaCTb PaboTbl U KOOPANHUPOBATL CBOU AEUCTBUA C APYTMMU YIeHaMM
KOMaHZAbl, OLEHMBATb Ka4ecTBO pe3y/ibTaTa M KauecTBO CBOEro BKI3Aa B 06U pe3yabTat no
KpuTepmam, cGopmMyampoBaHHbIM Y4aCTHUKAaMM B3aMMOLENCTBUA.



PerynatueHble yHMBepcanbHble yyebHble AencTBUA
CamoopraHusaumsa:

—  BbIAIBNIATb NPOBAEMbI 417 PELIEHNA B M3HEHHbIX U YYebHbIX CUTYyaLMAX, OPUEHTUPOBATLCA B
PasNUYHbIX MOAX0AAX MPUHATMA pelleHnid (MHAMBMAYaNbHOE, FTPYNNOBOE);

—  CaMOCTOATEe/IbHO COCTaB/ATb MNJ1aH, a/ITOPUTM peLleHnn 3a4a4m (MM ero YacTb), BbiIbMpaTb cnocob
peLleHns C Y4ETOM MMEIOLLINMXCA PECYPCOB M COBCTBEHHbIX BO3MOXHOCTEM, apryMeHTUPOBaTb U
KOPPEKTUPOBaTb BapMaHTbl PeLEeHU ¢ yY4ETOM HOBON MHDOPMaLUU.

CaMOKOHTPO/1b, SMOLMOHA/IbHbIA MHTENNEKT:

— BfageTb cnocobamm camonpoBEPKM, CAMOKOHTPOJIA MPOLLECCA M pe3y/ibTaTa pelleHusa
MaTeMaTUYecKol 334341, CaMoMoTMBaLMK U pedsieKcuu;

—  npeaBnAeTb TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTb NPU PeLleHnn 3a4a4n, BHOCUTb KOPPEKTUBbI
B AeATe/IbHOCTb Ha OCHOBE HOBbIX 0BCTOATENbCTB, HaNAEHHbIX OWNBOK, BbIABAEHHbIX
TpyaHoCTeNn;

— OLEHMBaTb COOTBETCTBUE pe3y/bTaTa AeATe/IbHOCTU NOCTaBAEHHOW LLeNU U YCIOBUAM, 06bACHATb
NPUYNHBI SOCTUNKEHUA U HEAOCTUKEHUSA LeNIM, HaXo4UTb OLMOKY, AaBaTb OLLEHKY
NpnobpeTéHHOMY OMbITY;

—  BbIpakaTb AMOLMK NPU U3yYEHUN MAaTEMATUYECKMX OOBEKTOB M $HAKTOB, 4aBaTb SMOLIMOHAbHYHO
OLLeHKY pelueHna 3a4a4u.

MPEOMETHBIE PE3Y/IbTATHI
K KoHLy 06y4yeHuna B 7 Knacce 0byyatoLLmMiAca MONYUUT Caeaytoline npeameTHble pe3ynbTaThbl:
Yucna u BbluMcneHna

— PauymoHanbHble yncna.

— [MMepexoguTb OT ogHOW GOpPMbI 3aNUCKU YMCeN K apyroi (Npeobpa3oBbiBaTb AeCATUUYHYIO Ap06b B
06bIKHOBEHHY0, 06bIKHOBEHHYIO B IECATUUHYIO, B YaCTHOCTM B BECKOHEYHYIO AeCATUUYHYIO APOobb).

— WMcnonb3oBaTb NOHATMA MHOXeCTBA HaTypaabHbIX YMCeN, MHOXECTBA LUe/IbiIX YUCeN, MHOXKECTBA
pPaUunOHaNbHbIX YMCen Npu pewleHnn 3aday, nposeaeHnn paCCV)KAEHVII\;I 1N A0Ka3aTeNbCTB.

—  TloHUMaTb U 06BACHATL CMbIC/ MO3MLMOHHOM 3aNnCK HaTYPaAbHOIO YnCAa.
— CpaBHMBaTb U YNOpPAA0YMNBaTb PaLMOHa/IbHbIE YMCa.

—  BbINOAHATb, cOYeTan YCTHbIE U MUCbMEHHbIE NPUEMDbI, apudPmeTUYECcKMe AeUCTBUA C PaLMOHaAbHbIMK
YyMcNaMu, UCNONb30BATL CBOMCTBA YMCEN M NPaBUAA AEWCTBMI, NPUEMBI PALMOHANbHbIX BbIYUCAEHUI.

— BbinonHAatb AEVICTBMH CO CTeneHAMMU C HAaTypPa/IbHbIMU NMOKa3aTeNAMMU.

— HaxoauTb 3HaYEHMA YMCIOBbIX BbIPAXKEHWI, COAEPKALLMX PALMOHA/bHbIE YACIA U CTENEHM C
HaTypanbHbIM NoKasaTenem, NPUMEHATb Pa3HOob6pPa3sHble cNocobbl U NPUEMDBI BbIMUCIEHNUSA,
COCTaB/IATb M OLLEHMBATb YNC/I0BbIE BbIPAMKEHNA NPU PELIEHNN NPAKTUYECKUX 33434 U 3a4a4 U3 APYruX
y4yebHbIX NpeaMeToB.



—  OKpyrnAaTb YMCAa € 334aHHOM TOYHOCTbIO, @ TAK}Ke MO CMbIC/Y MPAKTUYECKOM CUTYaLLMK, BbIMOHATD
NPUKUOKY U OLLEHKY pe3ynbTaTa BblYMCIEHUIN, OLLEHKY 3HAUYEHUI YNCOBbIX BbIPAXKEHUI, B TOM YMCae
npw peweHnn NPaKTUYECKMX 3a4aY.

— Pewatb TeKCTOBbIE 334a4M apUPMETUYECKMM CNOCOBOM, UCNOb30BaTb TabANLbI, CXEMbI, YEPTEKM,
Apyrve cpeacTsa npeacTaBaeHusa AaHHbIX NPY pelweHrmr 3a4ad.

— Pewatb NpaKTUKO-OPUEHTUPOBAHHbIE 3a[a4M, CBA3AHHbIE C OTHOLIEHNEM BE/IUYMH,
NPOMNOPLMOHANIbHOCTbIO BENUYMH, MPOLLEHTaMM, MHTEPMNPETMPOBAaTL Pe3y/bTaTbl pelleHna 3a4a4 C
YUYETOM OrpaHUYEHI, CBA3AHHbIX CO CBOMCTBAMM PacCMaTPMBaEMbIX 0ObEKTOB.

— [JenumocTsb.

— JloKasbiBaTb U NPUMEHATL NPU pelleHnn 3a4a4 NpU3Hakn genmmoctn Ha 2,4, 8,5, 3,6, 9, 10, 11,
NPU3HaKN AeMMOCTU CYMMbI M NPOU3BEAEHUSA LLENbIX YMCEN.

— PacknagpiBaTb Ha MHOXUTENU HATypanbHble YNCAA.
— CB0ob0AHO onepupoBaTb NOHATUAMMW: YETHOE YMC0, HEYETHOE YMC/I0, B3AaMMHO NPOCTble YMcna.

— HaxoguTb HanbonbLWN 0BLWNI AennTenb U HaumeHbluee obLee KPaTHOE YMCEN U UCMOIb30BaTb MX
npw peleHnn 33434, NPUMEHATb anropmutm EBknmaa.

— OnepupoBaTb MOHATUEM OCTaTKa NO MOAYI0, NPUMEHATL CBOMCTBA CPAaBHEHWNI NO MOAYIO.
Anrebpanyeckue BblpaXKeHUs
—  Bblpa)keHun ¢ nepeMeHHbIMMU.

—  Wcnonb3oBatb anrebpanyeckyto TePMUHONOTNIO U CUMBOJIMKY, MPUMEHATbL e€ B NPoLEecce 0CBOEHMA
yyebHoro maTepuana.

— HaxoauTb 3HavyeHumA 6yKB€‘HHbIX BblpaH(EHMVI Npu 3a4aHHbIX 3HAYEHUAX NepeMeHHDbIX.

— Wcnonb3oBaTb NOHATUE TOXAECTBA, BbIMONHATL TOXKAECTBEHHbIE NPeobpa30oBaHNA BbIPaXKeHU,
[0Ka3blBaTb TOXKAECTBa.

— MHoro4ynensl.

—  BbInonHaTb Npeobpa3oBaHMA LENOoro BbiparKeHUa B MHOTOU/IeH NpuseaeHnem nogobHbIX cnaraemblx,
pacKpbITUEM CKOBOK.

—  BbINOAHATb AeCTBUA (CNOMKEHME, BbIMMTAHME, YMHOMEHUNE) C OAHOUYIEHAMM U C MHOTOYNEHAMMU,
NPUMEHSATb GOPMY/Ibl COKPALLEHHOTO YMHOXKEHMA (KBagpaT n Kyb cymMmmbl, KBaZpaT M Kyb pasHOCTH,
pasHOCTb KBAAPATOB, CyMMa M Pa3HOCTb Ky60B), B TOM YMcae ANA YNPOLWEHMWA BbIYUCAEHUA.

—  OcyLLecTBAATb Pa3/ioKeHNe MHOTOUY/IEHOB Ha MHOXKMTEIN C MOMOLLbIO BbIHECEHWA 33 CKOOKM 0bLiero
MHOXXUTENSA, FPYNMMPOBKM CNaraemblix, NPUMeHaa GOPMY/bl COKPALLEHHOTO YMHOMXKEHWA.

— MNpumeHATb Npeobpas3oBaHMA MHOTOYIEHOB A/151 PELIeHNs Pa3/INYHbIX 33434 U3 MaTeEMaTUKK,
CMEKHbIX NMPEeAMETOB, U3 peanbHON NPaKTUKM.

—  Wcnonb3oBaTtb CBOMCTBA CTEMNEHEN C HATYpa/ibHbIMM NOKasaTensmm 414 NpeobpasoBaHNsA BbIPAXKEHUN.

ypaBHEHI/IFi M HeEpaBEHCTBA



—  Pewartb IMHENHblE YpPaBHEHMUSA C OAHOW NepeMeHHOM, MPUMEHSA NpasBuia Nepexosa oT UCXOLHOT0
YPaBHEHUA K paBHOCUIbHOMY emy. [1POBEPATb, ABNAETCA N YACI0 KOPHEM YPaBHEHMA.

— NopbupaTb NpuMmepbl Nap Ynces, ABAAILWMUXCA PELIEHUEM IMHEMHOTO YPaBHEHUSA C ABYMSA
nepemeHHbIMMU.

—  CTpouTb B KOOPAMHATHOM NNOCKOCTU rpaduK IMHENHOTO YpaBHEHUA C ABYMS NepeMeHHbIMMU,
NONb3yACb rPadUKOM, MPUBOLUTL NPUMEPDI PELLEHMA YPaBHEHWA.

—  Pewartb cuctembl ABYX IMHENHbIX YPAaBHEHWI C ABYMSA NepemMeHHbIMK, B TOM Yncie rpaduyeckm.

— CocTaBnAtb U pewaTb NNHelnHoe YpaBHEHNE NN CUCTEMY NNHEeNHbIX ypaBHeHMﬁ Nno yCnoBuIO 3a4a4n,
UHTEepnpeTnpoBaTb B COOTBETCTBMUN C KOHTEKCTOM 3a4a4un I'IOﬂy‘-IEHHbIVI pe3ynbTar.

DyHKUMH
— KoopguHatbl 1 rpadukm.

— W306parkaTb Ha KOOPANHATHOMN NPSAMON TOYKM, COOTBETCTBYIOLLME 33 4aHHbIM KOOpAUHATaM, 1y4u,
OTPE3KW, MHTEPBA/IbI, 3aNMNCbIBaTb YNCIOBbIE MPOMENKYTKM Ha anrebpanyeckom ssbike.

— OTmeuyaTb B KOOPANHATHOM NNOCKOCTM TOYKM NO 33 @aHHbIM KOOPANHATAM.
—  OyHKuMuK.
—  CTpouTb rpaduKn INHENHbIX GYHKLUNA.

— OnucblBaTb C NOMOLLBIO d)yHKLI,VIﬁ M3BECTHbIE 3aBUCUMOCTU MmeXKay BEIMYHNHAMUN. CKOPOCTb, BpeEMA,
paccrtoAaHne, ueHa, Konn4yecrteso, CTOMMOCTb, MPONU3BOANTENIbHOCTb, BPpEMA, 06BEM pa6OTbI.

— HaxoguTb 3HaYeHWne GyHKUMM NO 3HAYEHUIO €€ apryMeHTa.

— MNoHunmaTb rpaduryeckunii cnocob npeacrTaBaeHUA U aHaAn3a MHPOPMaL MK, U3BNEKATb U
WHTEePNPEeTUPOBaTb MHGOPMaLUUIO N3 rPAadUKOB peasibHbIX MPOLLECCOB U 3aBUCUMOCTEN.

—  Wcnonb3oBath cBolicTBa GYHKLUMIA AN1A aHaM3a rpadMKOB peasibHbIX 3aBUCMMOCTEN (HYAn GYHKLMK,
NPOMEKYTKM 3HAKOMOCTOSHCTBA GYHKLMM, NPOMEKYTKM BO3PACTAHUA U yObIBAHWNA GYHKLUMK,
Hanbonbluee N HaMMeHbLIee 3HAYeHUA GYHKLUN).

—  Wcnonb3osatb rpadMKmM 408 UCCAeA0BaHMA NPOLLECCOB M 3aBUCUMOCTEN, MPU pelleHnn 3a4ad 13
ApYrvx y4ebHbIX NPeaMeTOB U pPeasibHOM KU3HM.

K KoHLy 06y4eHus B 8 Knacce obyyatoWwmMinca NnonyumT cneayowme npegMeTHble pesynbTaTtbl:
Yucna v BblYMCNEHUA

— WppaunoHanbHble yncna.

— [oHnmaTb U Ucnonb30BaThb NpeacTaBAeHMA O PACLUIMPEHUN YNCNOBBIX MHOMXECTB.

— CB0b0OAHO onNepupoBaTb NOHATUAMMU: KBAAPATHbIA KOPEHb, apuPMeTUYECKMIA KBaZPATHbIN KOPEHb,
MPPaLMOHANbHOE YNCNO, HAXOAMUTb, OLLEHWBATb KBaAPATHbIE KOPHW, MCMOb3YA NPU HEOBXOANMOCTH
Ka/IbKy/IATOP, BbINOJIHATL NPeobpa3oBaHNsA BbIPaXKeHUI, COAepKaLLMX KBagpaTHble KOPHU, UCMO/b3YA
CBOWCTBA KOPHEWN.



— Wcnonb3oBaTb HavasibHble npeacraBneHnA O MHOXeCTBe AEVICTBMTEI'IbeIX qyucen anAa cpaBHeEHUA,
OKpyrneHuva v BbIYNCNEHUN, M306pa)KaTb AEﬁCTBMTe}'IbeIe 4Yncna TO4KaMu Ha KOOpAMHaTHOﬁ I'IpﬂMOl‘;L

— MWcnonb3oBaTb 3anmcu 60bLIKMX U MaJIbIX YACEN C MOMOLLBIO AECATUYHBIX Apobei n cteneHen yncna
10, 3anu1cbIBaTb M OKPYIAATb YACOBbIE 3HAYEHWA PEAIbHbIX BEIMYMH C UCNOIb30BaHMEM Pa3HbIX
CUCTEM U3MEPEHWIA.

— [JenumocTb.

— Csob0aHO onepupoBaTb NOHATMEM OCTaTKa NO MOAY/I0, MPUMEHATb CBOMCTBA CPABHEHWIA MO MOAY/IO,
Haxo4MTb OCTaTKM CYMMbl U NpoU3BeaeHNA NO 4aHHOMY MOAYAHO.

Anrebpanyeckne BbipaXKeHUs
—  [ApobHo-paLmoHanbHble BblpaxKeHUs.
— HaxoauTb A0NyCTUMbIe 3HaYEeHUA NepemMeHHbIX B A4P06HO-paLMOHabHbIX BblpaXKeHUAX.
— TpMMEeHATb OCHOBHOE CBOWMCTBO paLyoHaibHOM Apobu.

— BbinonHATb NpuBeaeHue anrebpanyeckmx Apobeit K obuemy sSHaMeHaTe o, C/IOKEHNE, YMHOXKEHME,
AeneHue anrebpanyecknx gpoben.

—  BbINONHATbL TOXKAECTBEHHbIE NPe0bpa3oBaHMA PaLMOHaNbHbIX BblPaXKEeHWUA.

—  TpumeHsTb Npeobpas3oBaHMA BblIPaXKEHUA ANA PeLeHMA PasINYHbIX 33434 U3 MaTeEMATUKU, CMEKHbIX
npeamMmeToB, 13 peasibHOM NPaKTUKM.

— Crenenwn.

- anMEHﬂTb NOHATUE CTEMEHMU C LLeNIbIM NMOKa3aTeNem, BbINO/IHATb npeo6pasosaHMﬂ Bblpa)KEHMVI,
coaepxawmnx cteneHn C UenbiM NnokasaTtesiem.

—  WppaumoHanbHble BbipaxKeHus.

— HaxoguTb AoNyCcTUMble 3HAaYEHUS NepeMeHHbIX B BbIParKeHUAX, COAePKaLLMX apudmeTnyeckme
KBagpaTHble KOPHMU.

—  BbInonHATb Npeobpa3oBaHMA MppPaLMOHaNbHbIX BbipaXKeHWI, NCNONb3yA CBOMCTBA KOPHEN.
YpaBHeHuA 1 HepaBeHCTBa

— Pewartb KBagpaTHble ypaBHEHMUA.

— Pewatb gpobHO-paLMOHanbHbIe ypaBHEHUS.

— Pewartb nHelHbIE ypaBHEHMA C NAapaMeTPamMM, HECTIOKHbIE CUCTEMbI IMHENHBIX YPAaBHEHUI C
napameTpamu.

— [poBoAMTb UCCNeA0BAHMA YPAaBHEHUI U CUCTEM YPaBHEHUIA, B TOM YMC/E C NPUMEHEHNEM
rpaduyecknx npeacrasneHuit (yCtaHaBIMBaTb, MMEET JIN YPaBHEHNE UM CUCTEMA YPaBHEHMI
peLleHus, ecin UMeeT, TO CKONbKO, U npoyee).

— Nepexoantb OT c1oBECHON POPMY/IMPOBKM 3a4a4M K e€ anrebpanyeckom Moaesiv ¢ MoOMOLLbIO
COCTaB/IeHUA YPaBHEHUA UAN CUCTEMbI YPaBHEHWUIN, MUHTEPNPETUPOBaTb B COOTBETCTBUMN C KOHTEKCTOM
33,24 NoOYYEHHbIN pesynbTar.



- anMEHHTb CBOWCTBA YMC0BbIX HEepaBeHCTB ANA CpaBHEHUA, OUEHKN, PELLATb JINHelHble HepaBeHCTBa
c OLI,HOIZ HEpEMeHHOVI N UX CUCTEMbDI, 0aBaTb rpad)mqecxyro UNNKOCTPAUUNIO MHOXeCTBa peLIJeHVIﬁ
HepaBeHCTBa, CUCTEMbl HEPABEHCTB.

DyHKUMH

— ToHMMaTb U NCNOb30BaTb PYHKLMOHANbHbIE MOHATUA U A3bIK (TEPMUHbLI, CUMBOIMYECKUNE
0603HaveHus), onpeaensitb 3HaueHne GyHKLUM No 3HaYEeHUIO aprymeHTa, onpeenaTb CBOUCTBA
bYHKLMM No eé rpaduky.

—  CrpouTb rpaduKkm GpyHKLMIA, ONUCLIBATL CBOMCTBA YMCI0BOM GYHKUMUM NO eé rpaduky.
K KoHLy 06y4yeHus B 9 Knacce 06y4varoLWMIica NoAyYnT creaytolme npegMeTHble pesyibTaThbl:
Yucna u BbluMCNEHUA

- CBO60,£I,HO onepmnposBaTb NOHATUAMMWU: KOPEHDb N-M CTEMNEHMU, CTENEHDb C paunoOHaNbHbIM NOKa3aTenem,
HaXo4nTb KOpeHb n-mn cTeneHun, cteneHb C paunoHa/ibHbIM NMOKa3aTesiem, UCNOJ1b3yA NpuU
HeO6XO,CI,VIMOCTVI Ka/IbKyNATOP, NPUMEHATL CBOWCTBA KOpPHA n-n cteneHn, cteneHn ¢ paynoHaJibHbIM
NoKa3aTesem.

— WMcnonb3oBaTb NOHATME MHOXECTBA AEﬁCTBMTEHbeIX ypucen npu peweHnn 3agad, nposegeHnun
paCCYH(,CI,EHMVI N AO0Ka3aTe/1bCTB.

— CpaBHMBaTb M yNoOpAA04MBaTL AENCTBUTE/IbHbIE YNCNA, OKPYIIATL AENCTBUTE/IbHbIE YNCAA, BbINONHATD
NPUKNAKY pe3yabTaTa BblYMCAEHUIA, OLLEHKY YMCIO0BbIX BblPaXKeHWA.

Anrebpanyeckne BbipaXKeHUs

— CBobogHO onepupoBaTb NOHATUEM KBAZPATHOMO TPEXYSIEHA, HAXOAMUTb KOPHM KBaZApPaTHOrO
TpéxyneHa.

— PacknagpiBaTb KBaAPaTHbIN TPEXYNEH Ha NMHENHbIE MHOMXUTE/N.
YpaBHEHUA N HepaBEHCTBA

— Pewartb IMHENHbIE W KBagpaTHbIe YPaBHEHUA, YPaBHEHUA, CBOAALLMECA K HUM, APOBHO-
paunoHasbHble ypaBHEHMS.

— Pewatb HecnoXkHble KBagpaTHbIe YPaBHEHUA C NapaMeTPOM.

— Pewatb nnHelHble HepaBeHCTBa, KBagpaTHble HePaBEHCTBA, UCMNOJ1Ib30BaTb METO MHTEPBAJIOB,
M306pa)-KaTb peweHne HepaBeHCTB Ha YncnoBsom I'IpﬂMOVI, 3anncbiBaTb pelleHne C NOMOLbO
CMMBOJIOB.

— Pewatb cUCTEMbI ABYX IMHEWHBIX YPaBHEHWI C ABYMA NepeMeHHbIMU U CUCTEMbI ABYX YPaBHEHUM, B
KOTOPbIX 04HO YpaBHEHWE He ABAAETCA IMHENHbIM.

— PewwaTb HEC/NIOXKHbIe CUCTEMbI HEJIMHEMHbIX ypaBHeHMﬁ C napameTpom.

— TpuUMeHATb MeToabl PaBHOCU/IbHBIX Npeobpa3oBaHuii, 3aMeHbl NepemMeHHON, rpadryeckoro metToaa
Nnpw peweHnn ypaBHEHNUN 3-1 1 4-1 cTeneHen.



— Pewartb cucTeMbl IMHENHbIX HEPABEHCTB, CUCTEMbI HEPaBEHCTB, BK/OYaloWUe KBagpaTHoe
HepaBeHCTBO, M306paXKaTb pelleHne CUCTEMbI HEPaBEHCTB Ha YMC/IOBOM NPAMON, 3aNUCbIBaTb
pelleHme C NOMOLLbIO CUMBOJIOB.

— Pewatb ypaBHeHUA, HEpPaABEHCTBA N UX CUCTEMbI, B TOM YMC/1e C OFPaHUYEHUAMU, HAaNPUMeD, B LLesblX
Yncnax.

— TMpoBOAUTb UCCNEA0BAHUA YPABHEHWUIA U CUCTEM YPAaBHEHUIA, B TOM YNCIE C MPUMEHEHWEM
rpaduyecknx npeacraBneHuii (yctaHaBIMBaTb, MMEET I YPAaBHEHWNE WM CUCTEMA YPABHEHMI
pelleHns, ecii UMEET, TO CKO/IbKO, 1 npoyee).

— Pewartb TekcTOBbIE 33434M anre6pamquKMM cnocobom ¢ NMOMOLLBbIO COCTaBNEHUA ypaBHeHMVI,
HepaBeHCTB, UX CUCTEM.

— MWcnonb3oBaTb YypaBHEHWA, HEPABEHCTBA M UX CUCTEMbI A1 COCTaBEHUSA MaTeMATUYECKON Mmoaenm
peanbHOM CUTYaUUKN UK NPUKNALHONM 33434U, MHTEPNPETUPOBATL NOyYeHHble pPe3y/ibTaTbl B
33/1aHHOM KOHTeKCTe.

Yucnosble Nocnen0BaTeIbHOCTU U nporpeccun

— CB060AHO ONEpUPOBaTh MOHATUAMM: 3aBUCUMOCTb, GYHKUMA, rpaduK dyHKLMK, NnpaMan
NPONOPLUMUOHA/IbHOCTb, IMHEeMHasA GyHKUuA, obpaTHas NponopLMOHabHOCTb, Napabona, rmnepbona,
KYCO4YHO-3aAaHHaA GyHKUmA.

— WccnepoBatb PpyHKUMIO MO €€ rpaduKy, ycTaHaBAMBATb CBOMCTBA PYyHKLUMIN: obnacTb onpeaeneHus,
MHOEeCTBO 3HaYeHWUIN, HyAN GYHKLUKN, NPOMENKYTKM 3HAKONOCTOAHCTBA, MPOMEXKYTKMU BO3pacTaHUA U
y6bIBaHUA, YETHOCTb U HEYETHOCTb, Hanbosbllee N HaumeHblLiee 3Ha4YeHNA, aCUMNTOTbI.

— PacnosHaBaTb KBaApaTUUHYIO GYHKLMIO MO GOPMyne, MPUBOAMUTL NPUMEPLI KBAAPATUYHbIX QYHKLMIA
N3 peanbHOM XKU3HU, GU3NKKU, TEOMETPUN.

— Onpegensatb NonoXKeHue rpadmKa KBaapaTUYHOM GYHKLMKM B 3aBUCUMOCTU OT €€ KO3PPULMEHTOB.

— CrpouTb rpaduK KBagpaTU4HOM GyHKLMKM, ONUCbIBATb CBOMCTBA KBaAPAaTUYHON PYHKLMK MO eé
rpaduky.

—  Wcnonb3oBaTb CBOMCTBA KBaAPATUYHON GYHKUMKM ANA pelleHms 3a4au.

— Ha npumepe KBagpatuuyHon GyHKLMM CTPoUTb rpaduk dyHKumm y =af(kx + b) + ¢ c nomolbio
npeobpasosaHuii rpadmka dyHkumm y=f(x).

—  WnniocTprpoBaTh ¢ NOMOLLbIO rpaduKa peasibHyto 3aBUCUMOCTb MU MPOLLECC MO UX XapaKTepPUCTUKaM.
ApudmeTnyeckas n reomeTpuyeckan nporpeccun

— Csob0aHO onepupoBaTb NOHATUAMU: MOC/AEA0BaATENbHOCTb, apUbMETUYECKan U reOMeTpUYecKas
nporpeccuu.

— 3apaBaTb N0OC/eA0BaTebHOCTM Pa3HbIMM cnocobamm: onmncaTebHbIM, TabNUYHBIM, C MOMOLLbHO
$opMy bl N-TO YNeHa, PEKYPPEHTHBIM.

—  BbINOAHATbL BbIYUCAEHUSA C UCMOAb30BaHNEM GOPMY N-ro YneHa apubMeTUYECKon 1 reoMeTPUYECKoM
nporpeccuii, Cymmbl NepBbIX N YJEeHOB.

- M306pa)-KaTb Y/1eéHbl NOCNenoBaTe/IbHOCTU TOYKaMM Ha KOOpAMHaTHOVI NTOCKOCTH.



PewwaTb 334,34, CBA3aHHbIE C YNC/IOBLIMM MNOC/IEA0BATEIbHOCTAMM, B TOM YMC/IE 33434M U3 PeasibHOM
M3HM (C MCNONb30BaHNEM KaNbKYNATOPA, LMPOBLIX TEXHOIOTUI).

PacnosHaBaTtb U NPUBOANTL NPUMEPbLI KOHEYHbIX M BECKOHEYHbIX NOC/eA0BaTE/IbHOCTEMN,
OrpaHUYEHHbIX Nocne0BaTeNbHOCTEN, MOHOTOHHO BO3pacTatowux (ybbiBaroLLmMX)
nocsiegoBaTe/IbHOCTEN.

MmeTb NpeacTaBieHne 0 CXOAMMOCTH NOCAeL0BATE/NbHOCTU, YMETb HaX0AWUTb CYMMY 6ECKOHEYHO
ybblBatoLLei reoMeTpMUYECKo Nporpeccuu.

anMEHHTb MeToL, MaTemaTUyecKomn MHOYKUWN NPpN pelweHnn 3a4au.



TEMATUYECKOE NNTAHUPOBAHUE TEMATUYECKOE NJTIAHUPOBAHWUE

7 KNACC
Konnuyectso yacos
Ne r/ H DNeKTPOHHble (Lndposble)
en/n anMeHOBaHWe pa3aesioB 1 Tem NPOrpaMmmbl
PasA porp Beero KoHTpo/ibHbIE MpaKtnuyeckme 06pazoBaTenbHble pecypebl
paboTbl paboTbl
1 YUCNA U BbIMNC/TEHWA. PaumoHanbHble Yncna 11 1 0
Bubanoreka LLIOK
(noBTOpEHME)
2 ®YHKUWWU. KoopanHatel 1 rpadmkun.@yHKUmUM 17 1 0 Bubanoreka LLIOK
3 AJITEBPAUYECKUE BbIPAXKEHWA. BblparkeHua ¢ 7 0 0
Bubaunorteka LOK
nepemeHHbIMM
4 YPABHEHMUA U CUCTEMbI YPABHEHUW. JuneitHbie 10 1 0
Bubaunorteka LOK
ypaBHeHuA
5 YUCNA U BbIMUCJTIEHUA. CTteneHb ¢ HaTypa/ibHbIM 6 0 0
Bubaunorteka LOK
nokasarenem
6 AJITEBPAUYECKUE BbIPAXKEHUA. MHorouyneHbl 23 1 0 bubanoteka LLIOK
7 ANNTEBPAUYECKUE BbIPAXKEHUA. Popmynbl 14 1 0
. bubanorteka LIOK
COKpPALLEHHOIO YMHOXEHMNA
8 YUC/TA U BbIYUCTTIEHNA. DennmocTb 10 0 0 bubaunorteka LIOK
9 ®YHKUWWU. InHenHan yHKumA 16 1 0 Bubanoreka LLIOK
10 YPABHEHMUA U CUCTEMbI YPABHEHUI. Cuctembl 14 1 0
o o bubanoteka LLIOK
JINHEWHbIX YypaBHEHU
11 MNMosTOopeHune, 0606LLEHNE, CUCTEMATU3ALMA 3HAHUI 8 1 0 bubanoteka LLIOK
OBLLEE KONTMYECTBO YACOB MO NPOrPAMME 136 8 0



https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13

8 K/TIACC

Konunuyectso yacos
INeKTpOoHHbIe (undpoBble)
Ne n/n HanmeHoBaHMe pa3genos 1 Tem Nporpammel
Beero KOHTpONbHbIE MpaKTnyeckue obpasoBaTenbHble pecypchbl
paboTbl paboTbl
1 YPABHEHWNA N HEPABEHCTBA. HepaBeHcTBa 20 1 0 Bubaunoreka LIOK
2 YNCNA U BbIYUCNTEHUA. KBagpaTHbIN KOpeHb 17 1 0 Bubanoreka LLIOK
3 YPABHEHWNA N HEPABEHCTBA. KBaapaTtHble ypaBHeEHMA 17 1 0 Bubanoreka LIOK
4 AJITEBPAUYECKUE BbIPAXEHUA. ApobHo- 17 1 0
Bubaunoreka LLIOK
paLMOHanbHble BbipaxKeHUs
5 YPABHEHWA N HEPABEHCTBA. 1po6HO-paLMoHanbHble 19 1 0
Bubnanoreka LOK
ypaBHeHuA
6 OYHKUNU 15 1 0 bubanoteka LIOK
7 ANNTEBPAUYECKUE BbIPAXKEHUA. CTenenu 14 0 Bubanoreka LLIOK
8 YUC/TA U BbIYUCTIEHNA. JenmmocTb 7 1 0 Bubanoteka LLOK
9 MNMoBTopeHune, 0606LLEHNE, CUCTEMATM3ALMA 3HAHUI 10 1 0 bubnanoteka LLOK
OBLLEE KO/TMYECTBO YACOB MO NPOrPAMME 136 8 0



https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704

9 KNTACC

Konnyectso 4acos

INeKTpOoHHbIe (umdposble)

Ne n/n | HaumeHoBaHMe pa3aenos 1 TEM NPOrPaMmmbl
Beero KOHTpOANbHbIE MpakTnyeckume obpasoBaTenibHble pecypchl
paboThbl paboTbl
1 dYHKUNN 25 1 0 bubanorteka LIOK
2 YPABHEHWNA N HEPABEHCTBA. KBaapaTHble HepaBeHCTBA 15 1 0 Bubamoteka LLIOK
3 YPABHEHWNA N HEPABEHCTBA. YpaBHeHUA, HEpPaBEHCTBA U 25 1 0 Bubamoreka LLIOK
WX CUCTEMBI
4 YNC/TOBbIE NOCNEAOBATE/TIbHOCTU U MPOIPECCHU 25 1 0 bubanoteka LIOK
5 ANNTEBPAUYECKUE BbIPAKEHWA. CteneHb ¢ 12 1 0 bubanoteka LIOK
pPauMOHaNbHbIM MOKa3aTesiem
6 MNoBTOpeHue, 060bLIEHUE, cCUCTEMATM3ALMA 3HAHUI 34 1 0 Bubanoteka LIOK
OBLLEE KO/TMYECTBO YACOB MO NPOrPAMME 136 6 0



https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba

MOYPOYHOE NJTAHMPOBAHUE

7 KNACC
Konnuectso yacos
[JaTa ONneKTPOHHble umbpoBble
Ne n/n Tema ypoka
Beero KoHTpo/ibHbIE MpakTnyeckue n3yyeHua | obpasoBaTesbHble pecypchbl
paboTbl paboTbl
1 MNMosTopeHue. PaumoHanbHble Yncna 1 0 0 - bubanoteka LIOK
2 MNosTopeHune. CpaBHeHUE, yniopAaa0HMBaAHNE U 1 0 0 - Bubanoreka LLIOK
apudmeTUYecKme AENCTBUA C PaLMOHANbHbIMMK
yncnamm
3 MNosTopeHue. Yncnosasa npamasn, Moaynb Ymcna 1 0 0 - Bubanoreka LLIOK
4 MNMosTopeHue. MNMpoueHTbl, 3anNnUcb NPOLLEHTOB B BUAE 1 0 0 - Bubanoreka LIOK
Apobu n apobu B BUAE NPOLLEHTOB
5 NosTopeHue. Tpn OCHOBHbIE 334a4MN HA NPOLLEHTbI 1 0 0 - Bubanoreka LLIOK
6 MNMosTopeHue. TpM OCHOBHbIE 334a4N HA NPOLEHTDI 1 0 0 - Bubaunoteka LLOK
7 MosTopeHue. PelweHmne TEKCTOBLIX 3a4a4 1 0 0 - Bubanoreka LLOK
apndmeTnyeckmm cnocobom
8 MNoBTopeHue. PelleHne 3a4a4 U3 peasibHON NPaKTUKK 1 0 0 - bubanoteka LLOK
Ha 4acTu, Apobn, NPoUEHTbI, TPUMEHEHNE OTHOLLIEHWI
M NPOMNOpLUI NPU peLleHnn 3aaa4
9 MNoBTopeHue. PeweHne 3a4a4 U3 peasbHON NPAKTUKK 1 0 0 - Bubanoreka LLIOK

Ha YyacTtu, Apobu, NPOLEHTbI, NPUMEHEHNE OTHOLLEHUIA

M NPONOPLUIA NPY pellueHnr 3a4ay



https://m.edsoo.ru/1125b3e3
https://m.edsoo.ru/e8f7b535
https://m.edsoo.ru/73459c0c
https://m.edsoo.ru/ae009860
https://m.edsoo.ru/a8dd2e1f
https://m.edsoo.ru/eeee7517
https://m.edsoo.ru/2a6f552b
https://m.edsoo.ru/fba3fad7
https://m.edsoo.ru/33926902

10

nOBTODEHMe. PeanbHble 3aBUCMMOCTH; peweHune 3agay
Ha ABUXeHWUe, pa60Ty, NOKYNKW, Hanorn

Bubaunorteka LOK

11

KoHTposibHana paboTa no Teme "PaunoHanbHble Yymucna"

bubanoreka LIOK

12

KoopAauHaTa TOYKM Ha NpsMoi

bubanorteka LLOK

13

Yuncnosble MPOMEKYTKM

bubanorteka LLOK

14

Yuncnosble NPOMEKYTKM

bubanoreka LLOK

15

PacctonaHue mexay ABYMA TOUKaMW KOOPAMHATHOM
npamom

bubanorteka LIOK

16

MpAmoyronbHasa cuctema KoopanHart. Abcumcca un
opAMHaTa TOYKM Ha KOOPAMHATHOW NAIOCKOCTU

Bubnanortexka LOK

17

MpaAmMoyrosibHas cuctema KoopauHat. Abcumcca u
OpAMHaTa TOYKN Ha KOOPAMHATHOM NIOCKOCTU

Bubaunorteka LOK

18

Mpumepbl rpadrKoB, 3aaaHHbIX GopMynamm

bubanorteka LLOK

19

Mpumepbl rpadrKoB, 3aaaHHbIX GopMynamm

bubanorteka LIOK

20

YTeHue rpadrKoB peanbHbIX 3aBUCMMOCTEN

bubanorteka LLOK

21

CDyHKLI,MOHaﬂbeIe 3aBUCUMMOCTUN meXay BEIMYHNHaMUN

bubanorteka LIOK

22

MoHATne GYHKLUMU. DYHKLMA KaK maTeMaTUYecKas
MoZe b peanbHOro npotecca

Bubaunorteka LOK

23

MoHATME GYHKUMN. DYHKUMA KaK maTemaTMyecKas
MOAENb peanbHoro npouecca

bubanorteka LLOK

24

MoHAaTHe GyHKLUMN. PYHKUMA KaK MaTemMaTUYeCKas

Bubaunorteka LOK



https://m.edsoo.ru/b951dcc6
https://m.edsoo.ru/ec27f703
https://m.edsoo.ru/d08d33da
https://m.edsoo.ru/399486d6
https://m.edsoo.ru/add42e1a
https://m.edsoo.ru/8e566725
https://m.edsoo.ru/8e566725
https://m.edsoo.ru/b32bcda3
https://m.edsoo.ru/b9eded96
https://m.edsoo.ru/7efdfd1c
https://m.edsoo.ru/f6c6070c
https://m.edsoo.ru/bcbb7941
https://m.edsoo.ru/75e93948
https://m.edsoo.ru/577c44c3
https://m.edsoo.ru/f3c1cefa

mMmo4enb peasibHOro npouecca

25

Ob6nactb onpeaeneHuns n 061acTb 3Ha4Y€HUM GYHKUUK

Bubaunorteka LOK

26

O6nactb onpeaeneHuns n 061acTb 3HaYE€HUM GYHKUUK

Bubaunorteka LOK

27

Cnocobbl 3agaHna GyHKLUK

Bubaunorteka LOK

28

Mpaduk PyHKLMM

Bubaunorteka LOK

29

KoHTposibHas paboTta no teme "KoopauHatbl
rpadukun.®@yHKkumnmn"

Bubaunorteka LOK

30

BbipaxkeHue c nepemMeHHbIMMU. 3Ha4yeHune Bblpa*XeHuAa C
nepemeHHbIMU

bubanorteka LIOK

31

BbipaxeHue ¢ nepemMeHHbIMMU. 3Ha4veHue Bblpa*XeHuAa C
nepemeHHbIMU

Bubnaunorteka LLOK

32

BblpameHme C nepemeHHbIMU. 3HayeHue Bblpa*XeHuAa C
nepemeHHbIMU

Bubaunorteka LOK

33

MpeacTaBneHne 3aBUCUMOCTN MEXKAY BENYMHAMM B
Buae popmynbl

bubanorteka LIOK

34

MpeacTtaBneHne 3aBUCUMOCTU MEXKAY BEIMUMHAMMU B
Buae popmybl

Bubnaunorteka LLOK

35

Bbluncnenuns no popmynam

Bubaunorteka LOK

36

Bbluncnenuns no popmynam

Bubaunorteka LOK

37

YpaBHeHWe ¢ ogHOM nepemeHHoON. KopeHb ypaBHeHUA

Bubaunorteka LOK

38

CBOWCTBa ypaBHEHWUI C OAHON NepeMeHHOM

Bubaunorteka LOK



https://m.edsoo.ru/db13ed37
https://m.edsoo.ru/2cfa2578
https://m.edsoo.ru/a19718d5
https://m.edsoo.ru/21329819
https://m.edsoo.ru/d455ec7d
https://m.edsoo.ru/b50dfb83
https://m.edsoo.ru/4a51a482
https://m.edsoo.ru/637eaf29
https://m.edsoo.ru/f4ad2f98
https://m.edsoo.ru/69768400
https://m.edsoo.ru/17e3cf26
https://m.edsoo.ru/84d1f13d
https://m.edsoo.ru/f7bde192
https://m.edsoo.ru/b51c9ad0

39

CBOWCTBa ypaBHEHWI C O4HON NepeMeHHOM

Bubaunorteka LOK

40

PaBHOCMABHOCTb YpaBHEHWUI

Bubaunorteka LOK

41

YpaBHeHuMe Kak maTemaTnyeckasa moaenb peaanon
cutyaummn

Bubaunorteka LOK

42

Yncno KopHe AMHENHOro ypaBHEHUS

bubanoreka LLOK

43

Yncno KopHer IMHENHOro ypaBHEHUS

bubanorteka LIOK

44

PelueHune TEKCTOBbIX 33a4 C MOMOLLBHO IMHENHbIX
ypaBHEHWU

bubanorteka LIOK

45

JInHeliHOE ypaBHEHWeE, coaepiKallee 3HaK MOAyNA

Bubnaunorteka LLOK

46

KoHTposnbHasa paboTa no Temam "BblpaxkeHus ¢
nepemeHHbimmn", "JInHelHble ypaBHeHuMA"

Bubnaunorteka LLOK

47

CreneHb C HaTypa/ibHbIM MOKasatenem

Bubaunorteka LOK

48

CBolicTBa CTENEHM C HaTypa/ibHbIM NMOKa3aTesiem

Bubaunorteka LOK

49

CBOIACTBaA CTENEHW C HaTypa/ibHbIM NoKasaTtenem

Bubaunorteka LOK

50

CBoWCTBa CTEMEHM C HaTypanbHbIM MOKa3aTenem

Bubnaunorteka LOK

51

3anucb Yncna B AeCATUYHOM NO3ULMOHHOM cucTeme
cumcneHus

Bubnaunoteka LOK

52

3anucb ymcna B LI,eCFITVI‘-IHOﬁ I'IO3I/ILI,VIOHHOI>1 cncreme
cHyncneHuna

Bubaunorteka LOK



https://m.edsoo.ru/75e2d600
https://m.edsoo.ru/fc6f6868
https://m.edsoo.ru/d24f2e6a
https://m.edsoo.ru/464c8d47
https://m.edsoo.ru/544ee370
https://m.edsoo.ru/ececd6f0
https://m.edsoo.ru/0a2d19c8
https://m.edsoo.ru/5e622ca5
https://m.edsoo.ru/3f47df53
https://m.edsoo.ru/7bf1a6f2
https://m.edsoo.ru/265c6984
https://m.edsoo.ru/ba1a9158
https://m.edsoo.ru/941ec3c5
https://m.edsoo.ru/42fc80d4

53

OaHouneHbl. OAHOUYNEH CTaHAaPTHOro BUAa. CTeneHb
ofHOueHa

Bubaunorteka LOK

54

OpaHouneHbl. OAHOUYNEH CTaHAapPTHOrO BUAa. CteneHb
odHoueHa

bubanoreka LIOK

55

MHorouyneHbl. MHOro4seH cTaHA4APTHOMO BMAaA.
CreneHb MHOrou4/s1eHa

Bubaunorteka LOK

56

MHoro4neHbl. MHOrousneH CTaH4apPTHOro Bnaa.
CteneHb MHOro4Y1eHa

Bubaunorteka LOK

57

CnoxeHue n BblYMTAaHME MHOTOYNEHOB

bubanoreka LIOK

58

CnoxeHue n BblYMTaHME MHOIOYNEHOB

bubanorteka LLOK

59

CnoxeHue n BblYMTaHME MHOIOYNEHOB

bubanorteka LLOK

60

YMHOXXeHne N geneHne MHoOro4ieHoB

bubanoreka LLOK

61

YMHOXXeHne n geneHne MHOro4ieHos

bubanorteka LLOK

62

YMHOXXeHne n geneHne MHOro4ieHoB

bubanorteka LIOK

63

YMHOXXeHne n geneHne MHOro4ieHoB

bubanorteka LLOK

64

I'Ipeo6paaoBaHV|e LLeNnoro Bbipa*XeHnAa B MHOTO4/1E€H

bubanorteka LIOK

65

I'Ipeo6pa3OBaHme LLeNnoro Bbipa*XeHnAa B MHOTo4/1eH

Bubaunorteka LOK

66

I'Ipeo6pa3OBaHme LLenoro Bbipa*XeHnAa B MHOToO41€H

Bubaunorteka LOK

67

KOpHVI MHOro4/1eHa

Bubaunorteka LOK

68

KopHu mHorouneHa

Bubaunorteka LOK



https://m.edsoo.ru/d96f328f
https://m.edsoo.ru/f1ec8044
https://m.edsoo.ru/4c886f22
https://m.edsoo.ru/c6a6cdf9
https://m.edsoo.ru/35c66869
https://m.edsoo.ru/54de7288
https://m.edsoo.ru/42e5476a
https://m.edsoo.ru/5848f972
https://m.edsoo.ru/9c5782fa
https://m.edsoo.ru/2580eb67
https://m.edsoo.ru/f4564f5e
https://m.edsoo.ru/9d200635
https://m.edsoo.ru/f089268b
https://m.edsoo.ru/5b0ab67c
https://m.edsoo.ru/91928350
https://m.edsoo.ru/353073de

69

ToxkaecTBo. TOXAECTBEHHbIE NPeobpa3oBaHua
anrebpanyeckmx BbipaxKeHui

Bubaunorteka LOK

70

ToxKaectBo. TOXAECTBEHHbIE NPpeobpa3oBaHuA
anrebpanyeckunx BblpaxkeHuin

bubanorteka LLOK

71

Toxkaectso. ToxKaecTBeHHble NpeobpasoBaHmA
anrebpanyeckux BblpaxkeHuin

Bubnaunorteka LOK

72

ToxkaecTBo. TOXAECTBEHHbIE NPeobpa3oBaHusa
anrebpanyeckmx BbipaxKeHui

Bubaunorteka LOK

73

ToxKaecTBo. TOXAECTBEHHbIE NPpeobpa3oBaHmA
anrebpanyecKkunx BblpaxkeHun

bubanorteka LLOK

74

[ OKa3aTenbCTBO TOXKAECTB

Bubnaunorteka LOK

75

KoHTposibHas paboTa no Temam "CreneHb C
HaTypa/ibHbIM Nokasatenem", "MHorouyneHb!"

Bubnaunorteka LOK

76

KBaZpaT cyMmbl M KBaApaT Pa3HOCTU A,BYX BbIPAXKEHU

Bubaunorteka LOK

77

KBaapaT cyMMbl HECKO/IbKUX BblpasKeHuin

Bubaunorteka LOK

78

Ky6 cymmbl 1 Ky6 pasHOCTM ABYX BblpaxKeHW

Bubaunorteka LOK

79

Pa3sHOCTb KBaApPaTOB ABYX BblpaXKeHUI

Bubaunorteka LOK

80

MpounsBeseHMe PasHOCTU U CYMMbI A,BYX BblpaxKeHW

Bubaunorteka LOK

81

MpounsseseHMe PasHOCTU U CYMMbI ABYX BblpaxKeHW

Bubaunorteka LOK

82

Cymma 1 pa3HOCTb Kyb0oB ABYX BblpaxKeHW

Bubaunorteka LOK



https://m.edsoo.ru/d96daf29
https://m.edsoo.ru/90888a13
https://m.edsoo.ru/b7c55369
https://m.edsoo.ru/3ca88a25
https://m.edsoo.ru/0a860ffb
https://m.edsoo.ru/bda0e3bb
https://m.edsoo.ru/6fb067fd
https://m.edsoo.ru/1d3f3417
https://m.edsoo.ru/2fa4e7af
https://m.edsoo.ru/8b4509ae
https://m.edsoo.ru/516c60cc
https://m.edsoo.ru/2c628e8f
https://m.edsoo.ru/5f80fed0
https://m.edsoo.ru/386961a4

83

CymMMma 1 pa3HOCTb Kyb0B ABYX BbIpaXKeHWU

Bubaunorteka LOK

84

PasnoxeHne MHOro4sieHa Ha MHOXUTENN

Bubaunorteka LOK

85

MpounsseaeHne pasHOCTM CYMMbl ABYX BblPasKeHWN,
CYMMa M pasHOCTb Ky60B ABYX BblpaXKeHUi

Bubaunorteka LOK

86

PasnoxeHne MHOroyneHa Ha MHOXUTEN

bubanoreka LLOK

87

BbiHeceHue O6LI.I,€I'O MHOXUTENA 3a CKOBKM

bubanorteka LIOK

88

MeToza rpynnmMpoBKM

bubanorteka LIOK

89

KoHTposibHana paboTa no Teme "®opmynsl
COKpaLWeHHOro yMHoXeHua"

bubanorteka LIOK

90

[enumocTb Lenbix Yncen. CBonctsa 4eMMOCTH

Bubnaunorteka LLOK

91

JennmocTb uenbix ymcen. CeolicTtBa AEeNNMOCTHN

Bnbnanoteka LLOK

92

MpocTble 1 cocTaBHble Yucna. YETHble 1 HEYETHbIE
4yucna

bubanoreka LIOK

93

Mpu3Hakn genmmoctn Ha 2,4, 8,5, 3, 6,9, 10, 11

Bubaunorteka LOK

94

Mpu3Hakn genmmoctn Ha 2, 4, 8,5, 3,6, 9, 10, 11

Bubnaunorteka LOK

95

anISHaKVI AEeNNMOCTUN CYMMbI U NponssegeHna uenbix
4Yyucen npu peweHnn 3agayd

Bubnaunoteka LOK

96

Hanbonblinin obwmii genntens U HaumeHbluee obliee
KpaTHOe ABYX Yucen

Bubaunorteka LOK



https://m.edsoo.ru/8a630e47
https://m.edsoo.ru/93a99bd9
https://m.edsoo.ru/9007290
https://m.edsoo.ru/9f5ccce3
https://m.edsoo.ru/60be55f1
https://m.edsoo.ru/bad2c132
https://m.edsoo.ru/08e730f5
https://m.edsoo.ru/07d38a8c
https://m.edsoo.ru/3a40b1cb
https://m.edsoo.ru/ea75a23f
https://m.edsoo.ru/9781ab25
https://m.edsoo.ru/0a52dea1
https://m.edsoo.ru/22e93da2
https://m.edsoo.ru/926125000000

97

B3ammHo NpPocCTble Ynchna

Bubaunorteka LOK

98

Anroputm EBKAnaa. leneHue ¢ octaTkom

Bubaunorteka LOK

99

CpaBHEHI/I‘r'I uenbix 4yucen no moaynto HatypasibHOro

4yncna

Bubaunorteka LOK

100

JNInHeliHana PpyHKUMA, eé cBOICTBa

bubanorteka LLOK

101

NInHeliHana PpyHKUMA, eé cBOICTBA

bubanoreka LLOK

102

JNInHeliHaAa PpyHKUMA, eé cBONCTBa

bubanorteka LIOK

103

paduKk nuHelHON GyHKLMUM

bubanorteka LIOK

104

paduKk nuHelHon GyHKLMM

bubanorteka LIOK

105

MpaduKk nuHelHOn GyHKLMUM

bubanorteka LIOK

106

Mpaduk nuHelHON GyHKLMM

Bubaunorteka LOK

107

MpaduK pyHKUMM Y = | X |

Bubaunortexka LOK

108

Mpaduk pyHKUMKM Y = | X |

Bubaunorteka LOK

109

MpaduK pyHKUMM Y = | X |

Bubaunorteka LOK

110

Mpaduk pyHKUMM Y = | X |

Bubaunorteka LOK

111

KycouHo-3aaaHHble GyHKLUK

Bubaunorteka LOK

112

KycouHo-3aaaHHble GyHKLMK

Bubaunorteka LOK

113

KycouHo-3aaaHHble GyHKLUK

Bubaunorteka LOK



./%D0%BC
https://m.edsoo.ru/635cc345
https://m.edsoo.ru/99d09b30
https://m.edsoo.ru/85edbbd4
https://m.edsoo.ru/5ac03aee
https://m.edsoo.ru/da73dc7f
https://m.edsoo.ru/ecff8e85
https://m.edsoo.ru/c8ba5ab4
https://m.edsoo.ru/f8195d52
https://m.edsoo.ru/18ad2ac8
https://m.edsoo.ru/f5e53469
https://m.edsoo.ru/e8437668
https://m.edsoo.ru/4e21f9b0
https://m.edsoo.ru/41aa7bb3
https://m.edsoo.ru/f9d5b3a6
https://m.edsoo.ru/c87035fb
https://m.edsoo.ru/9aaef77f

114

KycouHo-3agaHHble GyHKLMM

Bubaunorteka LOK

115

KoHTposibHana paboTa no Temam "Odenmmocts",
"NInHeliHasa oyHKUmA"

Bubaunorteka LOK

116

YpaBHeHWe c ABYMA NepemMeHHbIMMN

bubanorteka LLOK

117

YpaBHeHuMe ¢ ABYMA NepemMeHHbIMMN

bubanorteka LLOK

118

lPaduMK NMHENHOro YPaBHEHUA C ABYMA NEPEMEHHbIMM

bubanoreka LLOK

119

lPaduMK NMHENHOro YPaBHEHUA C ABYMA NEPEMEHHbIMM

bubanorteka LIOK

120

CucTeMbl NIMHENHbIX YPaBHEHUI ¢ ABYMS
nepemeHHbIMM

bubanorteka LIOK

121

CucTeMbl IMHENHbIX YPAaBHEHWI C ABYMA
nepemeHHbIMM

Bubnaunorteka LLOK

122

paduyeckunii metToq, peleHma CUCTEMbI JIMHEMHbIX
YPaBHEHWI C ABYMSA NepemMeHHbIMM

Bubaunorteka LOK

123

Mpaduryecknii MeTog, peLleHmns CUCTEMbI TMHENHBIX
YPaBHEHUI ¢ ABYMA NepemMeHHbIMM

bubanorteka LIOK

124

PewweHune cuctem MHENHbIX YpaBHEHWUIA C ABYMA
nepemeHHbIMU METOA0M MOACTaHOBKU U METOA0M
CNOXKEHUA

Bubnaunorteka LLOK

125

PewweHune cuctem MHENHbIX YypaBHEHWIA C ABYMSA
nepemMeHHbIMU MeTOA0M MOACTaHOBKU U METOAO0M
C/IOXKEeHUs

bubanorteka LLOK

126

PelweHne cuctem nMHeNHbIX ypaBHEHWUI C ABYMSA

Bubaunorteka LOK



./%D0%BC
https://m.edsoo.ru/fb0df920
https://m.edsoo.ru/bb15461c
https://m.edsoo.ru/a8e82568
https://m.edsoo.ru/2e93b7ef
https://m.edsoo.ru/1ed426df
https://m.edsoo.ru/aca95fa8
https://m.edsoo.ru/21e9d205
https://m.edsoo.ru/052a49ec
https://m.edsoo.ru/f531d258
https://m.edsoo.ru/0b833c48
https://m.edsoo.ru/59839575
https://m.edsoo.ru/7acbfc82

nepemeHHbIMN MEeTOO40M NOACTAHOBKN N METOO0M
CNoXeHunA

127

Cuctema ABYX IMHENHbIX YPaBHEHWIA C ABYMA
nepemeHHbIMM Kak MOAeNb PeanbHoW CUTyaLmm

bubanoreka LIOK

128

KoHTposibHas paboTta no teme "Cuctembl IMHENHbBIX
ypaBHeHuin"/ Bcepoccuiickaa nposepoyHas paboTa

Bubaunorteka LOK

129

WTorosas KOHTpOAbHasA paboTa / Bcepoccuiickas
npoBepoyHan paboTta

130

MosTopeHue n 0606LLeHME. PelleHne cucTem
JNINHEWHbIX YPAaBHEHWUI C ABYMSA NepeMeHHbIMU
MeTOA0M NOACTAHOBKU U METOLOM CNOXKEHUSA

bubanoreka LIOK

131

MoBTopeHue n 0606ueHne. CTeneHb C HaTypPaibHbIM
noKasaTtenem

bubanorteka LIOK

132

MosTopeHue n 0606uieHne. OgHOUNEHbI U
MHOrou/ieHbl. ToXKaecTBeHHbIe NPeobpazoBaHua
anrebpanyeckux BblpaxkeHun

Bnbnnorteka LLOK

133

MoBTopeHue n 0606ueHne. DopMynbl COKPALLLEHHOTO
YMHOKeHNA

bubanorteka LLOK

134

MosTopeHue n 0606uweHne. KoopamHaTbl 1 rpaduKu.

Bubnunoteka LLOK

135

MosTopeHune u obobuieHme. JInHenHasa GyHKUMA U eé
cBOlCTBaA

Bnbnanoteka LLOK

136

MosTopeHue n ob6obueHme. PelieHne cuctem
JIMHEMNHbIX YpaBHEHUI C ABYMSA NepeMeHHbIMU

Bubaunorteka LOK



https://m.edsoo.ru/1c5342f4
https://m.edsoo.ru/d7eebf0a
https://m.edsoo.ru/4dc4df36
https://m.edsoo.ru/e7992533
https://m.edsoo.ru/9632cb84
https://m.edsoo.ru/c333abcb
https://m.edsoo.ru/e04bbe00
https://m.edsoo.ru/9c548408
https://m.edsoo.ru/fcd17b39

137 MNMoBTOpeHune 1 0606LLeHMe. PeleHne cuctem 1 --- Bubanoreka LIOK
NIMHEWHbIX YPaBHEHWI C ABYMA NepemMeHHbIMM
OBLUEE KOJIMYECTBO HYACOB MO NMPOrPAMME 137 - -



https://m.edsoo.ru/ac20936a

8 K/TIACC

Konunyectso 4yacos

Jata ONneKTPOHHble unbpoBble
Ne n/n | Tema ypoka
Beero KoHTpo/ibHbIE MpaKkTnyeckmne n3yyeHus obpa3oBaTesibHble pecypchbl
paboTbl paboTbl
1 Yncnosble HepaBeHCTBa 1 0 0 - Bubaunoreka LLIOK
2 CBoliCTBa YMC/IOBbIX HEPABEHCTB 1 0 0 - Bubanoteka LLIOK
3 CBoMCTBA YMC/IOBbIX HEPABEHCTB 1 0 0 - Bubanoreka LLIOK
4 [ OoKa3aTenbCcTBO HEPABEHCTB 1 0 0 - bubanoreka LLIOK
5 HepaseHcTBO € nepemeHHoM. CTporue u Hectporune 1 0 0
- Bubanoteka LIOK
HepaBeHCTBA
6 HepaBeHcTBO ¢ nepemeHHo. CTporue u Hectporune 1 0 0
- Bubnanorteka LOK
HepaBeHCTBa
7 CnoeHne v YMHOXKEHME YNCNOBbIX HEPABEHCTB. 1 0 0
--- bnbanoteka LIOK
OugeHnBaHMe 3HaYeHUA BbipaXKeHnA
8 CnoxeHune n yMHOXeHMEe YNCN0BbIX HEPABEHCTB. 1 0 0
- Bubanoteka LIOK
OugeHMBaHMe 3HaYeHMA BblipaXKeHUA
9 MoHATME O peleHnn HepaBeHCTBA C OAHOM NepeMeHHoNn. | 1 0 0
. - Bubnnorteka LOK
MHOXecTBO pelleHnn HepaBeHCTBA
10 MoHATUE O pelleHNN HepaBEHCTBA C O4HOM nepemeHHon. | 1 0 0
o --- Bubaunoteka LLOK
MHOKeCTBO peLleHMn HepaBEeHCTBA
11 PaBHOCKMAbHbIE HepaBeHCTBA. HepaBeHCTBO-CieacTBmE 1 0 0 - Bubanoteka LLIOK



https://m.edsoo.ru/3a17ce2c
https://m.edsoo.ru/4df1faa0
https://m.edsoo.ru/aa638704
https://m.edsoo.ru/1c0a2b5d
https://m.edsoo.ru/a04ef86a
https://m.edsoo.ru/5d53d93b
https://m.edsoo.ru/6dfe6b28
https://m.edsoo.ru/79a18eb2
https://m.edsoo.ru/f3b932b2
https://m.edsoo.ru/4549afe0
https://m.edsoo.ru/05b2f9e1

12

Yucnosble MPOMEKYTKU

Bubanoreka LUOK

13

JInHeMHOe HepaBEeHCTBO C O4HOM NepemMeHHOoM U
MHOXECTBO ero peLeHui

bnbaunoteka LIOK

14

PelleHne NUHENHBIX HepaBEHCTB C OAHOVI I'IepEMEHHOﬁ

bubaunorteka LLOK

15

PelleHne NUHENHBIX HepaBEHCTB C O,D,HOVI I'IGDEMEHHOVI

bubaunorteka LLOK

16

PelleHne NUHENHBIX HepaBEHCTB C O,D,HOVI I'IGPEMEHHOVI

bnbaunorteka LLOK

17

Cnctembl IMHENHbIX HEpPaBEHCTB C O,D,HOVI HGPEMEHHOVI

bnbaunorteka LIOK

18

Cuctembl IMHENHBIX HEepPaBEeHCTB C O,D,HOVI HEPEMEHHOVI

bubaunorteka LIOK

19

PelueHune TEKCTOBbIX 3a/a4 C MOMOLLLbIO IMHENHbIX
HepaBeHCTB C 04HOMN NepemMeHHOM

bnbaunorteka LIOK

20

KoHTponbHan paboTta no teme "HepaseHcTBa"

Bubnunorteka LLOK

21

KBaapaTHble KOpHM

Bubnnorteka LLOK

22

ApndMeTMUYECKMIN KBAZAPATHbIN KOPEHb W ero CBOMCTBA

bubaunorteka LIOK

23

ApndMeTUUYECKMI KBAAPATHbIM KOPEHb U ero CBOMCTBA

bnbaunorteka LLOK

24

NoHATHE NppauMOoHaNbHOro Yncaa. ,D,EVICTBMH C
nppaynoHaabHbIMU YNCN1aMUN

bubaunorteka LIOK

25

CBolicTBa AEMCTBUIM C MPPALMOHAIbHBIMW YMC/TaMU

Bubnnorteka LOK

26

CBolicTBa AEMCTBUI C MPPALMOHANIbHBIMW YMC/TaMMU

Bubnanorteka LOK

27

CBolicTBa AEMCTBUIM C MPPALMOHANbHBIMW YMC/TaMMU

Bubnnorteka LOK



https://m.edsoo.ru/bc7f36a8
https://m.edsoo.ru/acb64581
https://m.edsoo.ru/ca58bc78
https://m.edsoo.ru/cd0cd78c
https://m.edsoo.ru/16109afa
https://m.edsoo.ru/1970379e
https://m.edsoo.ru/4112736f
https://m.edsoo.ru/a90aff13
https://m.edsoo.ru/93d78c5b
https://m.edsoo.ru/98bf65c2
https://m.edsoo.ru/a0eba498
https://m.edsoo.ru/59248dbe
https://m.edsoo.ru/c91ac5f2
https://m.edsoo.ru/3ceb586b
https://m.edsoo.ru/f0262587
https://m.edsoo.ru/80735150

28

CpaBHEHVIe MppaLMoHabHbIX YUCEN

Bubanoreka LUOK

29

CpaBHEHMe MppaLnoHabHbIX YUCEN

Bubanoreka LOK

30

MHoKecTBo AEVICTBMTEHbeIX qucen. npeACTaBﬂeHMﬂ [0}
pacwnpeHnAax 4HNCNOoBbIX MHOXECTB

Bubanoreka LUOK

31

JonycTuMble 3HaYEeHUS NEPEMEHHbIX B BbIPAXKEHUSX,
cofepkawmx apuPmeTnyeckme KBagpaTHble KOPHU

bubaunorteka LIOK

32

JonycTumble 3Ha4YeHUS NepemMeHHbIX B BbIPaXKeHUSX,
cogeprKalmx apudmeTmyecKkme KBaLpaTHble KOPHU

Bubanorteka LOK

33

ToxkpecTBeHHble MPeobpasoBaHMUsA BbIpaXKEHUN,
cofepKawmx apudmeTmyeckme KeagpaTHble KOPHU

Bubanorteka LUOK

34

ToxkaecTBeHHble Npeobpa3oBaHMA BbipaXKeHUN,
cofepalmx apubmeTmyeckme KeagpaTHble KOPHU

bubaunorteka LIOK

35

ToxaecTBeHHble Npeobpa3oBaHMA BbipaXKeHUN,
cogeprKalmx apudmeTmyecKkme KBaLpaTHble KOPHU

Bubanorteka LOK

36

ToxkpecTBeHHble NTpeobpa3oBaHMsA BbIpaXKeHUN,
cofepKawmx apudmeTmyeckme KBagpaTHble KOPHU

Bubanoreka LOK

37

KoHTposibHanA paboTa no Teme "KBaapaTHbIli KOpeHb"

bnubaunorteka LIOK

38

KBagpaTHoe ypaBHeHue

bnbaunorteka LLOK

39

dopmyna KOpHeW KBaapaTHOro ypaBHeHUA. Koanyectso
OeNCcTBUTEIbHbIX KOPHEN KBaApaTHOro ypaBHEeHMUA

bnubaunorteka LIOK

40

dopmyna KopHelt KBagpaTHOro ypasHeHus. Koanyectso
OEeNCTBUTENIbHbIX KOPHEN KBagpaTHOro ypaBHEHUS

Bubanoreka LOK



https://m.edsoo.ru/7d6cdfb2
https://m.edsoo.ru/02455db5
https://m.edsoo.ru/53191c0b
https://m.edsoo.ru/9483f887
https://m.edsoo.ru/e39412ea
https://m.edsoo.ru/57be760d
https://m.edsoo.ru/cdd27cb8
https://m.edsoo.ru/16765140
https://m.edsoo.ru/c1f762ee
https://m.edsoo.ru/de922590
https://m.edsoo.ru/51f76b1d
https://m.edsoo.ru/c5bd43e0
https://m.edsoo.ru/7b26d3b0

41

dopmyna KopHel KBagpaTHOro ypaBHeHUA. Koanyectso
AENCTBUTENIbHBIX KOPHEN KBagpaTHOro ypaBHeHMA

bnbanorteka LIOK

42

dopmyna KOpHeW KBagpaTHOro ypaBHeHMs. Koanyectso
OEeNCTBUTENbHbIX KOPHEW KBaApPaTHOMo ypaBHEHUA

Bubnunorteka LLOK

43

Teopema Bueta

Bubanorteka LOK

44

Teopema Buerta

Bubnanortexka LOK

45

YpaBHeHWA, CBOAMMbIE K IMHENHbIM YPAaBHEHUAM UK K
KBaApaTHbIM YpaBHEHUAM

Bubanorteka LOK

46

ypaBHEHMFI, cBoAMMbIE K JINHEWNHbIM YPaBHEHUAM UTN K
KBaA4paTHbIM YPaBHEHNAM

Bubanorteka LUOK

47

KBagpaTHoe ypaBHEHMe C MapameTpom

bubaunorteka LLOK

48

PeleHune KBaapaTHbIX YPaBHEHUI C NapameTpamm

bubaunorteka LLOK

49

PewweHune KBaapaTHbIX YPaBHEHUI C NapameTpamm

bnbaunorteka LIOK

50

PewweHune KBaapaTHbIX YPaBHEHUM, COAEPMKALLMX 3HAK
Moayns

bnubaunorteka LLOK

51

PeweHmne KBaapaTHbIX YPaBHEHUN, COAEPMKALLMX 3HAK
Moayns

Bubanorteka LOK

52

YpaBHeHWe Kak MaTeMaTnyeckan MogeNb peasbHow
cUTyauuu

Bubanorteka LOK

53

PelueHWe TEKCTOBbIX 3a/a4 C MOMOLLLbIO KBAAPaTHbIX
ypaBHeHUM

bnbaunorteka LLOK



./%D0%BC
https://m.edsoo.ru/9f3d34e0
https://m.edsoo.ru/20a5fe85
https://m.edsoo.ru/3f000b93
https://m.edsoo.ru/47da856a
https://m.edsoo.ru/105b6317
https://m.edsoo.ru/8a55ecf0
https://m.edsoo.ru/3af662c6
https://m.edsoo.ru/4fb6bbc1
https://m.edsoo.ru/a76e9038
https://m.edsoo.ru/4c7c44b5
https://m.edsoo.ru/5fe60585
https://m.edsoo.ru/1c76389f

54

KoHTposibHasA paboTta no Teme "KBagpaTHble ypaBHeHUA"

Bubanoreka LUOK

55

PaumoHanbHble Bblpa*XeHuA

Bubanoreka LOK

56

ToxpecTBeHHble Npeobpa3oBaHMA paLMOHANbHbIX
BblpaXKeHUM

Bubanoreka LUOK

57

ToxpecTBeHHble NPeobpa3oBaHMA PaLMOHAIbHbIX
BblpaXKeHW

bubaunorteka LIOK

58

ToxkaecTBeHHble Npeobpa3oBaHmMA PaLMOHaNbHbIX
BblpaXKeHWM

Bubanorteka LOK

59

ToxpecTBeHHble Npeobpa3oBaHMA paLMOHANbHbIX
BblpaXKeHUM

Bubanorteka LUOK

60

Anrebpanyeckas gpobb. JonycTMmble 3HaYEHUS
nepemeHHbIX B A4PO6OHO-PaLMOHa/bHbIX BbIParKeHUAX

bubaunorteka LIOK

61

Anrebpamndeckan apobb. [lonycTMMble 3HAYEeHUA
nepemeHHbIX B A4PpOOHO-paLMOHa/bHbIX BbIParKEHUAX

Bubanorteka LOK

62

Anrebpanyeckas gpobb. JonycTumble 3HaYEHUS
nepemMeHHbIX B A4p06HO-PaLMOHANbHbIX BbIPaXKEHUAX

Bubanoreka LOK

63

OcHoBHOe cBOICTBO anrebpanyeckoi apobu

bnubaunorteka LIOK

64

OcHoBHOe cBOMCTBO anrebpanyeckoi apobu

bnbaunorteka LLOK

65

CnoxeHue 1 BbluMTaHWe anrebpanyeckunx gpobeit

bubanorteka LIOK

66

CnoxeHue 1 BblunTaHWe anrebpanyeckmx gpobe

bubaunoteka LIOK

67

YMHOKeHMe n aenenune anrebpanyeckmnx gpobei

bnbanoteka LIOK



https://m.edsoo.ru/8664f031
https://m.edsoo.ru/852a7f59
https://m.edsoo.ru/44d36cf1
https://m.edsoo.ru/9bed7fd1
https://m.edsoo.ru/753cb03c
https://m.edsoo.ru/65188f61
https://m.edsoo.ru/4ede5c94
https://m.edsoo.ru/4a1cc260
https://m.edsoo.ru/28163198
https://m.edsoo.ru/14361971
https://m.edsoo.ru/4f03b9c1
https://m.edsoo.ru/76eca410
https://m.edsoo.ru/e7b471bc
https://m.edsoo.ru/4eeabf05

68

YMHOKeHMe n genenune anrebpanyeckmnx gpoben

Bubanoreka LUOK

69

YMHOKeHMe n agenenune anrebpanyecknx gpobei

Bubanoreka LOK

70

Bo3BegeHue anrebpamyeckon Apobu B cTeneHb

Bubanorteka UOK

71

KoHTposnbHas paboTta no teme "[pobHO-paLMoHa/bHble
BblpaxeHus"

Bubanoreka LUOK

72

[po6Ho-paLMoHanbHble ypaBHEHUA

bnbaunorteka LLOK

73

PeweHune apobHO-paLMOHANbHbIX YPABHEHW,
CBOAALLMXCA K IMHENHbIM YpaBHEHUAM

bnubaunorteka LIOK

74

PeweHune apo6HO-paLMOHANbHbIX YPAaBHEHUIA,
CBOAALLMXCA K IMHENHbIM YPaBHEHUAM

Bubnnorteka LOK

75

PeweHmne a4pobHO-paLMOHANbHbIX YPaBHEHMNA,
CBOAALLMXCA K IMHENHbIM YPaBHEHUAM

Bubanoreka UOK

76

PeweHune apobHO-paLMOHANbHbIX YPABHEHU,
CBOAALLMXCA K KBaAPaTHbIM YPaBHEHNAM

bubaunorteka LLOK

77

PeweHune apobHO-paLMOHANbHbIX YPAaBHEHUNA,
CBOAALLMXCA K KBaAPaTHbIM YPaBHEHMAM

Bubnnorteka LOK

78

PeweHmne apobHO-paLMOHaANbHbIX YPaBHEHMNA,
CBOAALLMXCA K KBaApPaTHbIM YPaBHEHMAM

Bubanorteka UOK

79

PelweHune gpobHO-paLMOHabHbIX YPaBHEHUI METOLOM
3aMeHbl nepemeHHom

bnubaunorteka LIOK

80

PeweHune ApobHO-PaLMOHANbHbIX YPAaBHEHMI METOAOM

Bubnnorteka LOK



./%D0%BC
https://m.edsoo.ru/1d27e354
https://m.edsoo.ru/67a4063e
https://m.edsoo.ru/927f8fc6
https://m.edsoo.ru/daff5e22
https://m.edsoo.ru/246c4982
https://m.edsoo.ru/beafd17c
https://m.edsoo.ru/2f91c093
https://m.edsoo.ru/988d8b72
https://m.edsoo.ru/29a864b8
https://m.edsoo.ru/3ca7ef46
https://m.edsoo.ru/79aaddfc
https://m.edsoo.ru/5f478ca4

3aMeHbl FlepeIV\EHHOI\/'I

81

PeweHune ApobHO-PaALMOHAbHBIX YPAaBHEHMI METOAOM
3aMeHbl epeMeHHo

bnbaunoteka LIOK

82

PelweHune gpobHO-paLMOHabHbIX YPaBHEHUI METOLOM
3aMeHbl NepemMeHHOoM

Bnbnnorteka LLOK

83

PelueHMe TEKCTOBbIX 334a4 C NOMOLLbIO APO6HO-
PALMOHANbHBIX YPAaBHEHU

Bubnanortexka LOK

84

PelueHMe TEKCTOBbIX 334a4 C MOMOLLbIO APO6HO-
PaLMOHANbHbIX YPaBHEHM

bnbaunoteka LIOK

85

PelueHWe TEKCTOBbIX 33434 C NOMOLLbIO APOOHO-
paLMOHaNbHbIX YPaBHEHW

Bubnnorteka LLOK

86

PelueHMe TEKCTOBbIX 33434 C NOMOLLbIO APO6HO-
PALMOHANbHBIX YPAaBHEHU

Bubnanoreka LOK

87

PelueHMe TEKCTOBbIX 33434 C MOMOLLbIO APOBHO-
PaLMOHANbHbIX YPaBHEHM

bnbaunorteka LIOK

88

PelueHWe TEKCTOBbIX 33434 C NOMOLLbIO APOOHO-
paLMOHaNbHbIX YPaBHEHW

Bnbnnorteka LLOK

89

lpadmyeckasn MHTepnpeTaLma ypaBHEHW C ABYMSA
nepemeHHbIMU

Bubnanortexka LOK

90

KoHTposibHasA paboTta no Teme "[pobHO-paLMOHabHbIE
ypaBHeHus"

bnbaunoteka LIOK

91

Ob6nacTb onpeaeneHns n MHOXKECTBO 3HAYEHNIN GYHKLMUK

bubaunorteka LLOK



./%D0%BC
https://m.edsoo.ru/1aad97be
https://m.edsoo.ru/b0a2c810
https://m.edsoo.ru/4006b32c
https://m.edsoo.ru/c8ae2716
https://m.edsoo.ru/62d9258c
https://m.edsoo.ru/6d100a76
https://m.edsoo.ru/262e4af7
https://m.edsoo.ru/0e786da3
https://m.edsoo.ru/f7cd7e78
https://m.edsoo.ru/002cf04c

92

Ob6nactb onpeaeneHns n MHOXKECTBO 3HAYEHNIN GYHKLUK

Bubanoreka LUOK

93

Cnocobbl 3agaHns GyHKUMIA

Bubanoreka LOK

94

lpaduk dyHKLMM

Bubanorteka UOK

95

YteHune cBOMNCTB PyHKUMM MO eé rpaduky. Mprmepsbl
rpadmKkoB GyHKUWNI, OTParkatoLMX peasibHble NPoLEecchl

Bubanoreka LUOK

96

®YHKUMM, ONKCbIBalOWME NPAMYHO U 06paTHYIO
MPOMNOpPLMOHasbHbIE 3aBUCUMOCTU, X rPadUKM

bnbaunorteka LLOK

97

dyHKLMM, oNMCbIBatOLWME NPAMYIO M 06pPaTHYIO
NPONOPLUMOHaNbHbIE 3aBUCUMOCTH, UX FPpaduKu

Bubnanorteka LOK

98

@yHKUMKM, ONKUCbIBaIOLLME NPAMYIO U 0OpaTHYIO
NPOMNOPLUOHANbHbIE 3aBUCUMOCTU, UX FpadUKn

Bubanoreka UOK

99

OyHKUMA ¥ = X2 1 eé CBOWCTBA

bubaunorteka LLOK

100

OyHKUMA Y = X2 1 e€ CBOMNCTBA

bnbaunorteka LIOK

101

dyHKUMA y = X3 1 eé cBoiCTBa

bubaunorteka LIOK

102

®YHKUMA Y =K/X 1 eé cBOICTBa

bnbanoteka LIOK

103

®YHKUMA Y =K/X 1 eé cBOWCTBa

bnbaunoteka LIOK

104

DYHKUMA Y =VX 1 eé CBOICTBA

Bubanoreka LOK

105

KoHTposibHasA paboTta no Teme "®OyHKunN"

Bubanoreka UOK

106

CreneHb C uenbim NOKasatenem

Bubanorteka LUOK



https://m.edsoo.ru/6c8839ea
https://m.edsoo.ru/77c6ef63
https://m.edsoo.ru/1b220999
https://m.edsoo.ru/70159503
https://m.edsoo.ru/2d0b876c
https://m.edsoo.ru/228c3831
https://m.edsoo.ru/75c41a0a
https://m.edsoo.ru/a88a94b3
https://m.edsoo.ru/c8f8fdf6
https://m.edsoo.ru/a700fb4a
https://m.edsoo.ru/7d59a787
https://m.edsoo.ru/5a3c0b26
https://m.edsoo.ru/bc183968
https://m.edsoo.ru/648634ec
https://m.edsoo.ru/7930bc78

107

CBoiicTBa cTeneHn ¢ uenblMm nokKasartesiem

Bubanoreka LUOK

108

CBoiicTBa cTeneHu ¢ UenblMm nokKasartesiem

Bubanoreka LOK

109

CBoiicTBa cTeneHn ¢ uenblMm nokKasartesiem

Bubanorteka UOK

110

Mpeobpa3oBaHme BbIParKeHUIA, COAEPIKALLUX CTEMEHU C
LeNbiM NoKasaTenem

Bubanoreka LUOK

111

MpeobpasoBaHuMe BbIPaXKEHWIA, COAEPIKALLUX CTEMEHU C
Lie/IbiM MoKasatenem

bnbaunorteka LLOK

112

MNpeobpa3zoBaHMe BbIParKEHWUM, COAEPKALLUNX CTENEHM C
LLenblM MOoKasaTesem

Bubnanorteka LOK

113

CTaHaapTHbIN BMA Ymcna

Bubanoreka LOK

114

CTaHaapTHbIN BMA Ymcna

Bubanoreka UOK

115

Jencreus c uncnamm, 3anncaHHbIMKU B CTaHAAPTHOM
BMAe

Bubanorteka LOK

116

[LeicTBuA c yncnamu, 3anmMcaHHbIMK B CTaHAAPTHOM
BUAae

bnubaunorteka LLOK

117

Pasmepbl 06EKTOB OKPYXKaloOLWLEro MMpa, AMTEeNIbHOCTb
MPOLECCOB B OKPYKaloleM mupe

Bubanorteka LOK

118

Pasmepbl 06EKTOB OKPYXKaloLLero Mmpa, A/IMTeIbHOCTb
NPOLLeCCOB B OKPYXalowWwem mupe

Bubanorteka LOK

119

Pasmepbl 06EKTOB OKpY:KaloLLEero M1Mpa, AMTeNIbHOCTb
MPOL,ECCOB B OKPYHKaloLLEM MUpe

bnbaunorteka LLOK



https://m.edsoo.ru/357b102d
https://m.edsoo.ru/3b40070d
https://m.edsoo.ru/9c11128a
https://m.edsoo.ru/73cd08d3
https://m.edsoo.ru/b0c28e40
https://m.edsoo.ru/3121ecfe
https://m.edsoo.ru/6a9ab72b
https://m.edsoo.ru/f5e6081b
https://m.edsoo.ru/46fbf966
https://m.edsoo.ru/53d921e6
https://m.edsoo.ru/54faad53
https://m.edsoo.ru/ceae927f
https://m.edsoo.ru/bd6e2e1c

120

JeneHune c octaTKOM

Bubanoreka LUOK

121

CpaBHeHVIFI Luenbix 4ncen no moayato HatypaibHOro
4ynucna

bnbaunoteka LIOK

122

CpaBHeHMﬂ Luenbix 4yncen no moAaynto HatypaibHOro
4ynucna

Bnbnnorteka LLOK

123

CBolicTBa CpaBHEHUI MO MOAY/IO

Bubnanortexka LOK

124

CBolicTBa CpaBHEHUI MO MOAY/IHO

Bubnanorteka LOK

125

OcTaTKM CyMMbl M NPOU3BELAEHUSA MO AaHHOMY MOAY/IO

Bubnanorteka LOK

126

KoHTponbHan paboTta no tfemam "Crenenn"”,
"MenumocTb"/ Bcepoccuitckan nposepoyHas paboTa

Bubnnorteka LOK

127

Mtorosas KoHTpobHasA paboTa / Bcepoccuitckan
nposepoyHan pabota

Bubanoreka UOK

128

MosTopeHMe u 0606LLeHMe. PeleHne NMHENHbIX
HepaBeHCTB C O4HOMN NePEMEHHON N CUCTEM JIMHEMHbIX
HepaBEeHCTB C O4HOWN NepeMeHHOoM

Bubanorteka LOK

129

MNoBTopeHune n 060bLieHMe. PelneHne NMHENHbIX
HepaBEHCTB C O4HOWN NepPeMeHHOM U CUCTEM JIMHEMHbIX
HepaBeHCTB C 04HOMN NepemMeHHOM

bnubaunorteka LIOK

130

MNoBTopeHune n 0606LLeHNE. TOKAECTBEHHbIE
npeobpasoBaHUsA BbipaKEHWUN, COAEPHKALLMX
apudmeTUYeCcKMe KBaapaTHbIe KOPHU

Bubanoreka LOK

131

MosTopeHue 1 0606LLeHNEe. PelleHne KBaapaTHbIX
ypaBHEHW. PelleHne TeKCTOBbIX 33434 C MOMOLLbHO

Bubanortexka LOK



https://m.edsoo.ru/8316894c
https://m.edsoo.ru/8cbe4cfe
https://m.edsoo.ru/8b5316ec
https://m.edsoo.ru/04aa7dfb
https://m.edsoo.ru/1e1a2a62
https://m.edsoo.ru/f0589d9e
https://m.edsoo.ru/bb297bac
https://m.edsoo.ru/c519bbf7
https://m.edsoo.ru/052fb520
https://m.edsoo.ru/56c3d6a8
https://m.edsoo.ru/35e68128
https://m.edsoo.ru/680dd020

KBAZPATHbIX ypaBHEHWI

132 MoBTOpeHue 1 0bobLieHne. PelweHne 3aaay 13 1
. --- Bubanoteka LLIOK
peanbHOM XKU3HU
133 MoBTOpeHue 1 0606LLeHNE. TOXKAECTBEHHbIE 1
. - bubanoteka LIOK
npeobpasoBaHMA PaLMOHA/bHbIX BblParKeHNM
134 MNoBTopeHune n o6obueHme. PelneHme apobHo- 1
paLMOHaNbHbIX YPAaBHEHWUM, CBOAALLMXCA K IMHENHbIM
-—- bubaunoreka LLIOK
WU K KBaApPaTHbIM YPaBHEHUAM. PelleHne TeKCTOBbIX
33434 C NOMOLLbO APOOHO-PaALMOHANbHbIX YPAaBHEHWA
135 MNoBTopeHue n 0606LLeHME. PelneHne TEKCTOBbLIX 3a4a4 1
--- Bubaunorteka LIOK
pasIMYHbIMKU crocobamm
136 MNoBTOpeHue M 0bobuieHne. PelweHne 3aaay 13 1
. --- bubaunoreka LLOK
peanbHO’ XKU3HU
OBLLEE KO/TMYECTBO YACOB MO NMPOrPAMME 136



https://m.edsoo.ru/b7228af5
https://m.edsoo.ru/f14c101e
https://m.edsoo.ru/45dc757f
https://m.edsoo.ru/d87c1b96
https://m.edsoo.ru/1aa74ca6

9 KNTACC

Konunyectso 4yacos

[Jata ONneKTPOHHble unbpoBble
Ne n/n | Tema ypoka
Beero KoHTpO/ibHbIE MpaKkTnyeckmne n3yyeHus obpa3oBaTesibHble pecypchbl
paboTbl paboTbl
1 PyHKUMA. CBOMCTBA PYHKUMN: HYyAU DYHKLNM, Bubaunoreka LLIOK
NPOMEKYTKM 3HAKONOCTOAHCTBA QYHKLMW, NPOMEKYTKM
BO3pacTaHus N ybbIBaHUA PYHKUNK, YETHbIE M HEYETHbIE | 1 0 0 -
byHKUMU, Hanbonbluee U HAaMMeHbLLEee 3HAYeHNA
dOYHKUNM
2 ®PyHKumA. CBOMCTBA PYHKLUUIN: HYAN PYHKLUN, bubanoteka LLOK
NPOMEXKYTKM 3HAKOMOCTOAHCTBA QYHKLMW, MPOMEKYTKMU
BO3pacTaHuA 1 ybbiBaHUA GYHKUUMK, YETHbIE U HEYETHbIe | 1 0 0 -
byHKLMM, Hanbonbluee M HaUMeHbLLIee 3HAYeHUA
bYHKUMM
3 MocTpoeHue rpadpuKos GYHKLMI C MOMOLLbHO 1 0 0 Bubanoreka LLIOK
npeobpasoBaHui
4 MocTpoeHue rpadpuKoB GYHKLMM C MOMOLLbIO 1 0 0 bubanoteka LIOK
npeobpasoBaHuit
5 KBagpaTHbIi TpéxuneH. KOpHM KBagpaTHOro TpéxyaeHa 1 0 0 - Bubaunoteka LLOK
6 Pa3nokeHne KBagpaTHOro TPEXUeHa Ha INHEelHbIe 1 0 0 bubanoteka LIOK
MHOXUTENN
7 Pa3norkeHne KBaApaTHOro TPEXYNEHA Ha IMHENHbIE 1 0 0 bubanoreka LLIOK
MHOXUTENN
8 KBagpaTuyHan ¢pyHKLMA U e€ CBOMCTBA 1 0 0 --- bubanoteka LIOK



https://m.edsoo.ru/6215f410
https://m.edsoo.ru/0b248ca2
https://m.edsoo.ru/de57a4e0
https://m.edsoo.ru/71798cd2
https://m.edsoo.ru/ea04324c
https://m.edsoo.ru/97eaec2e
https://m.edsoo.ru/b3732c65
https://m.edsoo.ru/d90f2e4e

Mapabona, KoopauHaTbl BepLKHbI Napabosbl, ocb
cMMMeTpUK napabonbl

Bubanoreka LUOK

10

MocTpoeHue rpaduKa KBagpaTUHHOMN PYHKLUMM

bubaunorteka LLOK

11

MocTpoeHue rpaduKa KBagpaTUHHOMN PYHKLUMM

bubaunorteka LIOK

12

MocTpoeHue rpaduKa KBagpaTUHHOMN PYHKLUMM

bnbaunorteka LLOK

13

MonoxeHue rpadmka KBagpaTM4HON GyHKLMN B
3aBMCMMOCTM OT €€ KoapdMuneHToB

bubaunorteka LIOK

14

MonoxeHue rpadmka KBagpaTU4YHON GyHKLMN B
3aBMCUMOCTM OT €€ Ko3pPMLUMEeHTOoB

Bubnnorteka LOK

15

Mcnonb3oBaHMe CBOMCTB KBaApaTUYHOW GyHKUMU AN
peleHns 3agay

Bubanoreka LOK

16

Mcnonb3oBaHMe CBOMCTB KBaApPATUUYHOW GyHKLMUM ann
pelleHnA 3a4a4

bnbaunorteka LIOK

17

Mcnonb3oBaHMe CBOMCTB KBaApaTUYHOM PYyHKUMK ans
pelleHns 3agay

Bubnnorteka LOK

18

CteneHHble GYHKLUMM C HaTypanbHbIMU NOKA3aTENSMMU,
nx rpadpuKmn 1 ceoicTea

Bubanoreka LOK

19

CreneHHble GYHKLMM C HAaTypPaNbHbIMM NOKa3aTensimu,
nX rpaduKmM 1 cBoicTBa

bnbaunorteka LIOK

20

CreneHHble d)yHKLI,MVI C HAaTypa/ZibHbIMW NOKa3aTenamm,

Bubnanorteka LOK



https://m.edsoo.ru/fb7b3ef2
https://m.edsoo.ru/dc16d347
https://m.edsoo.ru/92821150
https://m.edsoo.ru/4ce8cf0d
https://m.edsoo.ru/bef7b49f
https://m.edsoo.ru/15c522bb
https://m.edsoo.ru/101baa55
https://m.edsoo.ru/2a984bdc
https://m.edsoo.ru/3577ad2b
https://m.edsoo.ru/c88a279d
https://m.edsoo.ru/11f6adfa
https://m.edsoo.ru/c456e08e

nx rpadMKmn 1 CBOMCTBA

21

CreneHHble GyHKLMM C HAaTypanbHbIMM NOKa3aTensimu,
nX rpadpuKmM 1 cBoicTBa

Bubanoreka LUOK

22

Fpadmkm GyHKUM: y =Vx,y=3Vx,y=| x |

bubaunorteka LLOK

23

FpadmKkm GyHKUMIA: y =VX,y =3Vx,y=| x|

bubaunorteka LIOK

24

Fpadmkm GyHKUM: y = VX, y =3Vx,y=| x|

bnbaunorteka LLOK

25

KoHTponbHasa paboTta no teme "OyHKUUN"

bubaunorteka LIOK

26

MoHATWE O pelleHMM HepaBeHCTBa C O4HOM
nepemeHHoOW. MHOecTBO pelleHnit HepaBeHCTBa

bubaunorteka LIOK

27

KBaapaTHble HepaBeHCTBa C OAHOM NepemMeHHow

Bnbnunorteka LLOK

28

KBaapaTHble HepaBeHCTBa C OAHOM NepeMeHHow

Bubnmnorteka LLOK

29

PelweHne HepaBeHCTB Fpad)M‘-ieCKMM MeToaom mn
MeTo40M UHTEpPBANOoB

Bnbnnorteka LLOK

30

PeleHmne HepaBeHCTB rpadrUecknm MeToaom v
METOA0M UHTEPBAOB

Bubnanortexka LOK

31

HepaBeHCTBa, coaepxawme sHak moayna

bnbaunoteka LIOK

32

HepaBeHCTBa, coaepxawme sHak moayna

Bubanorteka LOK

33

CucTemMbl HepaBEHCTB C OAHOMN NepemeHHOoM

Bubanorteka LUOK

34

CucTeMbl HepaBEHCTB C OAHOMN NepemeHHOM

Bubanoreka LUOK

35

PelleHne TeKCTOBbIX 3a4a4 C NMOMOLLLbIO HEPABEHCTB,

Bubanoreka LOK



https://m.edsoo.ru/f1eecaff
https://m.edsoo.ru/d72b241f
https://m.edsoo.ru/20a68a45
https://m.edsoo.ru/f13ce6ca
https://m.edsoo.ru/7782d1d2
https://m.edsoo.ru/060b1779
https://m.edsoo.ru/d68f067e
https://m.edsoo.ru/36721ec3
https://m.edsoo.ru/bf85efbf
https://m.edsoo.ru/cfb115b6
https://m.edsoo.ru/4eacc9b5
https://m.edsoo.ru/c711bddf
https://m.edsoo.ru/4ddd9180
https://m.edsoo.ru/845c3cd8
https://m.edsoo.ru/e35ab595

CNCTEM HEpPABEHCTB

36

PelseHne TEKCTOBbIX 33434 C MOMOLLbO HEPaBEHCTB,
CNCTEM HepaBEHCTB

Bubanoreka LUOK

37

HepaBeHCTBO € ABYyMA NepeMeHHbIMU. PelleHue
HepaBeHCTBa C AByMA NepemeHHbIMU

bubaunorteka LLOK

38

lpadmyecKknin meToa peLleHma CUCTeEM HEPABEHCTB C
ABYMSA NepemeHHbIMK

Bubnanorteka LOK

39

Cucrembl HEpPaBEHCTB C ABYyMA NepemMeHHbIMUA

Bubanoreka LOK

40

KoHTposbHasa paboTta no Teme "KBagpaTHble
HepaBeHcTBa"

Bubanoreka UOK

41

BuKBagpaTHble ypaBHEHUA

bubaunorteka LIOK

42

Mprmepbl NPUMEHEHUI METOLO0B PABHOCU/IbHbIX
npeobpasoBaHMii, 3aMeHbl NepemMeHHoM, rpapuyeckoro
MeToZa Npu peLleHnmn ypaBHeHui 3-ii 1 4-ii cteneHem

bnbaunorteka LLOK

43

Mprmepbl NPUMEHEHUI METOL0B PAaBHOCUJIbHbIX
npeo6bpa3oBaHUn, 3amMeHbl NepeMeHHOM, rpaduyeckoro
MeToZa NpW peLleHnmn ypaBHeHui 3-ii 1 4-ii cteneHem

Bubanoreka LUOK

44

Mpymepbl NPUMEHEHUI METOLO0B PABHOCUJIbHbIX
npeobpa3oBaHuWii, 3aMeHbl NepemMeHHOoM, rpadrnyeckoro
MeToAa Npu pelleHnmn ypaBHEeHUN 3-11 U 4-I1 cTeneHen

Bubnanorteka LOK

45

PeweHune apo6HO-PaLMOHANbHbIX YPABHEHMI U
HepaBeHCTB

bnbaunoreka LIOK

46

PelweHne ApobHO-paLMOHa/IbHbIX YPaBHEHMWI U

Bubanoreka LOK



https://m.edsoo.ru/e633ff10
https://m.edsoo.ru/c62a3d83
https://m.edsoo.ru/e06bdafc
https://m.edsoo.ru/d3127b99
https://m.edsoo.ru/8cc6f335
https://m.edsoo.ru/ba8b4827
https://m.edsoo.ru/4244257d
https://m.edsoo.ru/bf38d029
https://m.edsoo.ru/28bab74d
https://m.edsoo.ru/a555d73b
https://m.edsoo.ru/29ea1a05

HEPaBEHCTB

47

PeweHune ApobHO-PaLMOHANbHBIX YPABHEHWUI U
HepaBeHCTB

Bubanoreka LUOK

48

PeweHune apo6HO-PaLMOHANbHbIX YPABHEHMUI U
HepaBeHcTB

bubaunorteka LLOK

49

PelleHune cuctem ypaBHEHWUIM C ABYMA NepeMeHHbIMU

Bubnanorteka LOK

50

PelieHne cnuctem ypaBHEHUI C ABYMS NepeMeHHbIMK

Bubnanorteka LOK

51

PelleHne NpOCTENLLMNX CUCTEM HEJIMHENHbIX YPaBHEHWN I
C ABYMA NepemeHHbIMM

Bubnanorteka LOK

52

PeweHune I'IpOCTei/JILIJVIX CUCTEM HENIMHEMNHbIX ypaBHeHMﬁ
C ABYyMA nepemMeHHbIMN

Bubanoreka LOK

53

PelleHne NpocTeNLWNX CUCTEM HENIMHENHBIX YPaBHEHWUIA
C ABYMA NepemMeHHbIMU

bnbaunorteka LLOK

54

PelleHne NpOCTENLLMNX CUCTEM HEJIMHENHbIX YPaBHEHWN I
C ABYMA NepemeHHbIMM

Bubanorteka LOK

55

Mpaduyecknini meToa, peLleHnn CUCTeMbl HEIMHENHbIX
YPaBHEHUI C ABYMA NepeMeHHbIMU

Bubanorteka LOK

56

Ipadmuecknii meTom, peleHns CUCTEMbI HEIMHEMHbIX
YPaBHEHW C ABYMSA NepemMeHHbIMU

bnbaunorteka LLOK

57

Cuctema ABYX HEJIMHEMHbIX YPaBHEHWI C ABYMSA
nepemeHHbIMW Kak MoZe/lb peasibHoM CUTyaLumm

Bubnnorteka LOK

58

Cuctema ABYyX HEIMHEWHbIX YPaBHEHWUI C ABYMS

Bubanoreka LOK



https://m.edsoo.ru/30731862
https://m.edsoo.ru/74a77c73
https://m.edsoo.ru/b3113be3
https://m.edsoo.ru/68e900a3
https://m.edsoo.ru/7910b721
https://m.edsoo.ru/a0409350
https://m.edsoo.ru/d9e8af79
https://m.edsoo.ru/c06799ac
https://m.edsoo.ru/3bef3efc
https://m.edsoo.ru/cc8df2f9
https://m.edsoo.ru/7b73895d
https://m.edsoo.ru/9b27174d

nepemeHHbIMM Kak Mmo4eNb peaanoi/‘l CnTyaumun

59

Cuctema ABYX HEIMHEVHbIX YPAaBHEHUI ¢ ABYMSA
nepemMeHHbIMM Kak MoZe b PeasibHOM CUTyaLmm

Bubanoreka LUOK

60

Cuctema ABYX HENMHENHbIX YPaBHEHUI C ABYMSA
nepemMeHHbIMM Kak MoAe b PeasibHoM CUTyaumm

bubaunorteka LLOK

61

Cuctema HeIMHENHbIX YPaBHEHWUI C NapaMeTpoMm

Bubnanorteka LOK

62

Crctema HeNMHENHbIX YPaBHEHUI C MapamMeTpom

Bubnanorteka LOK

63

Crctema HeNMHENHbIX YPaBHEHUI C MapamMeTpom

Bubnanorteka LOK

64

MpocTelilme HepaBeHCTBA C ABYMA NepeMeHHbIMU N UX
cucTeMmbl

Bubnnorteka LOK

65

KoHTposnbHan paboTta no Teme "YpaBHeHUS,
HepaBEHCTBA U MX cUcTeMbI"

Bubanoreka LOK

66

MoHATME uncnosomn nocneposatenbHOCTU. KoHeYHble 1
b6ecKkoHeuHble nocnenoBaTesIbHOCTU

bnbaunorteka LIOK

67

OrpaHunyeHHas nocneaosaTenbHOCTb. MOHOTOHHO
BO3pacTatowan (ybbiBatolLas) nocsen0BaTeIbHOCTb

Bubnnorteka LOK

68

Cnocobbl 3aaHMA Nocien0BaTeIbHOCTH:
onucatesibHbIN, TabAMYHBIN, C TOMOLLbIO GOPMYIbI N-TO
YseHa, PeKYPPEHTHbIN

Bubanoreka LOK

69

ApudmeTnyeckas n reomeTpuyeckan nporpeccun

Bubnnorteka LOK

70

ApudmeTnyeckas n reomeTpuyeckan nporpeccun

Bubnanorteka LOK



https://m.edsoo.ru/8017f902
https://m.edsoo.ru/ad57c055
https://m.edsoo.ru/027a3fa4
https://m.edsoo.ru/74049546
https://m.edsoo.ru/d5c2560d
https://m.edsoo.ru/3fca3696
https://m.edsoo.ru/7ccf2559
https://m.edsoo.ru/40bd4935
https://m.edsoo.ru/60ebb1f3
https://m.edsoo.ru/dbd6342b
https://m.edsoo.ru/ce8950b3
https://m.edsoo.ru/8a6d5954

71

CBoiCTBa YNeHOB apuPMeETUYECKOM U FeOMETPUYECKON
nporpeccum

Bubanoreka LOK

72

ColicTBa YNE€HOB apUPMETUHECKON N FEOMETPUYECKOM
nporpeccum

bubaunorteka LIOK

73

dopmynbl N-ro YieHa apupmeTUIecKom u
reomMeTpruyYecKomn nporpeccuii

Bubanorteka LOK

74

®opmynbl N-ro YaeHa apudMeTUYECKOM U
reoMeTpMUYeCcKoM Nporpeccuit

Bubanorteka LOK

75

dopmybl N-ro YneHa apuPMeTUYeCcKom n
reomMeTpMyYecKomn nporpeccuii

bubaunorteka LIOK

76

dopmynbl CymMbl NEPBLIX N YN1EHOB ApPUPMETUYECKOM U
reomMeTprUyYecKomn nporpeccuii

Bubanorteka LOK

77

®opmynbl CyMMbl NEPBbIX N YN1EHOB apUPMETUUECKOM U
reoMeTpMUUYeCcKoM Nporpeccuit

Bubanoreka UOK

78

dopmynbl CyMmbl NEPBbIX N Y1EHOB apUPMETUYECKOM U
reomMeTpMyYecKomn nporpeccuii

bubaunoreka LIOK

79

3aa4u Ha NPoLEeHTbl, BAHKOBCKME BKIaAbl U KPeauTbl

Bubanorteka LOK

80

3aaauuM Ha NpoLeHTbl, BaHKOBCKME BKAaAbl N KpeauTbl

Bubnanorteka LOK

81

3aaa4yuM Ha NpoLEeHTbl, BaHKOBCKME BKAaAbl N KpeauThbl

Bubnanorteka LOK

82

3aaa4yuM Ha NpoLEeHTbl, GBaHKOBCKME BKNaAbl N KpeauThbl

Bubnnorteka LOK

83

3agaun Ha npoueHTbl, 6aHKOBCKME BKAaAbl U KpeauThbl

Bubnanorteka LOK



https://m.edsoo.ru/b19754bd
https://m.edsoo.ru/e3f6d855
https://m.edsoo.ru/c4a9eb67
https://m.edsoo.ru/64f7e085
https://m.edsoo.ru/38f5c6d2
https://m.edsoo.ru/a594233e
https://m.edsoo.ru/e4c9ad63
https://m.edsoo.ru/9492847
https://m.edsoo.ru/c72ef6bf
https://m.edsoo.ru/77dee84a
https://m.edsoo.ru/b01a67a2
https://m.edsoo.ru/c79443ad
https://m.edsoo.ru/fb577805

84

3agayum Ha NPOUEHTHI, 6aHKOBCKME BK/1aAbl U KPeguTbl

Bubanoreka LOK

85

3apaum Ha NPOUEHTHI, 6aHKOBCKME BK/1aAbl U KpeguTbl

Bubanoreka LUOK

86

MpeacTaBaeHMe 0 CXOAMMOCTU NOCNEA0BATENbHOCTH, O
CYMMMPOBaHWUM BecKoHeYHo ybbiBatoLLeit
reoMeTpnyecKoi nporpeccuu

Bubanorteka UOK

87

MpeacTaBneHMe 0 CXOAMMOCTHM NOC/Ie40BaTENbHOCTH, O
CYMMMPOBAHUM BECKOHEYHO YyObiBatoLLElM
reomeTpuyeckoi nporpeccum

Bubnanorteka LOK

88

MeToa MaTemMaTUYecKomn MHAYKLUMK

bubaunorteka LIOK

89

MeToa MaTemMaTUYecKon MHAYKLMK

bnbaunorteka LLOK

90

KoHTposbHana paboTta no Teme "Yucnosbie
nocnefoBaTeNbHOCTM M nporpeccmmn’

bubaunorteka LIOK

91

KopeHb n-i1 cteneHn. CBOMCTBA KOPHSA N-I CTEMNEHMU

Bubnanorteka LOK

92

KopeHb n-i1 cteneHn. CBOMCTBA KOPHSA N-I CTEMNEHMU

Bubanorteka LOK

93

KopeHb n-it cteneHn. CBOMCTBA KOPHA N-IA CTEMNEHM

Bubnnorteka LOK

94

CreneHb € pauMOHaNbHbIM NOKasaTenem u eé CBOWCTBA

Bnbnunorteka LLOK

95

CreneHb C paunOHa/ibHbIM NOKa3aTesieM U eé cBolicTBa

Bubnmnorteka LLOK

96

CreneHb C paunOHa/ibHbIM NOKa3aTesiem 1 eé cBolicTBa

Bubnunorteka LLOK

97

ToxaecTBeHHble Npeobpa3oBaHMA BbipaXKeHUN,
COoAeprKallMxX KOPeHb N-i cTeneHun

bnbaunoreka LIOK

98

ToraecTBeHHble Npeobpa3oBaHMA BblipaXKeHUN,

Bubanorteka LOK



https://m.edsoo.ru/ca7892bc
https://m.edsoo.ru/ebad7498
https://m.edsoo.ru/53b617b8
https://m.edsoo.ru/4882d830
https://m.edsoo.ru/5325ca3a
https://m.edsoo.ru/0aa0c138
https://m.edsoo.ru/b32c69f2
https://m.edsoo.ru/6e5a5af5
https://m.edsoo.ru/9e0dd430
https://m.edsoo.ru/a0dcf477
https://m.edsoo.ru/feb21fdd
https://m.edsoo.ru/133bae23
https://m.edsoo.ru/d5895ad1
https://m.edsoo.ru/ccf0d1fc
https://m.edsoo.ru/bcf88abf

coaepxawmnx KopeHb n-i cTenexHu

99 ToxaecTBeHHble Npeobpa3oBaHMA BbipaKeHUN, Bubanoreka LLOK
coaepKalmx KopeHb N-M CTeNeHu

100 ToxaecTBeHHble Npeobpa3oBaHMA BbipaKeHUN, Bubanoteka LLIOK
COoAEepKaLLMX CTeMeHb C PaLMOHANbHbIM NMOKa3aTe em

101 ToxaecTBeHHble Npeobpa3oBaHMA BblpaXKeHUN, Bubnanorteka LOK
coaepalmx cTeneHb C PpaLMOHabHbIM NOKasaTesnem

102 KoHTposbHasA pabota no Teme "CreneHnb C Bubanoreka LLOK
paLMOoHaNbHbIM NoKasaTenem"

103 MoBTopeHMe 1 0606LEeHME. YMcna M BblYUCIEHUSA Bubaunoreka LLIOK
(3anucb, cpaBHeHMe, AENCTBUA C AeACTBUTENbHbIMM
4Yncnamu, YNCcNoBas NpAmasn)

104 MoBTopeHue 1 0606LeHME. YMcna M BbIYUCIEHUSA Bubaunoteka LLIOK
(3anucob, cpaBHeHWeE, AENCTBUA C AENCTBUTENbHbBIMM
yncnamu, YncnoBas npsmas)

105 MNoBTOpeHue n 0606LLeHME. YMcia u BbIYUCAEHUSA Bubaunorteka LIOK
(npougeHTbI, OTHOLLEHMA, NPOMNOPLUN)

106 MoBTopeHue 1 0606LeHME. YMcna M BbIYUCIEHUSA Bubanoteka LLOK
(npoueHTbI, OTHOLEHMA, NPOMNOPLMN)

107 MoBTopeHue 1 0606LeHME. YMcna M BblYUCIEHUSA bubanoteka LIOK
(pelseHne 3aaa4 U3 peasibHOM KU3HN)

108 MosTopeHue 1 06061 eHMe. Ycna M BbIYUCIEHUA bubanoteka LLOK

(peweHure 3aga4 U3 peasnbHOM }KU3HMN)



https://m.edsoo.ru/efa0e730
https://m.edsoo.ru/dad1ae58
https://m.edsoo.ru/5d2df02d
https://m.edsoo.ru/facf7c03
https://m.edsoo.ru/69d23450
https://m.edsoo.ru/07eea449
https://m.edsoo.ru/2a2ba4d9
https://m.edsoo.ru/a18095d9
https://m.edsoo.ru/b13a49e9
https://m.edsoo.ru/bdf8871d

109

MoBTopeHue 1 0606LLeHne. Yucna 1 BbIMUCIEHUS
(oKkpyrneHue, npnbAnKeHne, oLueHKa)

Bubanoreka LOK

110

MosTopeHue 1 0606LLeHNe. TEKCTOBbIE 3a4a4M
(pewweHne TeKCTOBbIX 3a4a4 apUPMETUYECKMM U
anrebpanyeckum cnocobamm)

bubaunorteka LIOK

111

MoBTopeHue 1 0606LLeHNe. TEKCTOBbIE 3a4a4M
(peweHmne TEKCTOBbIX 33434 apUPMETUYECKMM U
anrebpanyecknum cnocobamum)

bnbaunorteka LIOK

112

MosTopeHue n 0606LLeHMe. TeKcToBble 3a4a4K
(pelweHmMe TeKCTOBbIX 33434 apUPMETUYECKMM U
anrebpanyeckum cnocobamm)

Bubnaunorteka LOK

113

MosTopeHue 1 0606LLeHne. TEKCTOBbIE 3a4a4K
(pewweHne TeKCTOBbIX 3a4a4 apUPMETUYECKMM U
anrebpanyeckum cnocobamm)

Bubnunorteka LLOK

114

MoBTopeHue 1 0606LLeHNe. TEKCTOBbIE 3a4a4M
(pelweHne TEKCTOBbIX 32434 apUPMETUYECKMM U
anrebpanyecknum cnocobamm)

bubaunorteka LIOK

115

MosTopeHUe 1 0b6obLieHne. TeKcToBble 3a4a4M
(peleHmne TEKCTOBbIX 3a4a4 apMbMETUYECKUM U
anrebpanyecknum cnocobamum)

Bubaunorteka LOK

116

MNoBTopeHue n 06obLeHne. Anrebpanyeckme
BblparkeHMA (NpeobpasoBaHme anrebpanyeckmx
BbIPAYXKEHUI, COAEPIKALLMX CTEMEHD C LLe/IbIM
nokasatenem)

Bubnanorteka LOK

117

MNoBTopeHue n 06obLeHne. Anrebpanyeckme
BblparkeHMA (NpeobpasoBaHue anrebpanyeckmx

Bubanorteka LOK



https://m.edsoo.ru/f6ab4fe5
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BbIPAXKEHWI, coAepiKaLLMX CTEMNEHb C Lie/1biM
nokasaTtenem)

118

MoBTopeHue 1 0606LeHNe. Anrebpandeckue
BbIpaXkeHus (npeobpasoBaHune anrebpanyeckux
BbIPAXKEHWI, cogepiKalLmX CTeNeHb C LesbiM
nokasaTtenem)

bubaunorteka LIOK

119

MosTopeHue n 0bobLeHMe. Anrebpanyeckue
BblparkeHMA (NpeobpasoBaHue anrebpanyeckmx
BblpaXKeHUMN, coaepKamx apuPpmeTmyeckui
KBa/ZlpaTHbI KOPEHb)

Bubnmnorteka LLOK

120

MNoBTopeHue n 0606LeHne. Anrebpanyeckme
BbIpakeHus (npeobpasoBaHue anrebpanyeckux
BblpaXKeHUMN, coaepKawmx apudpmeTmyeckui
KBagpaTHbI KOPEHb)

Bubnnortexka LOK

121

MNoBTopeHue n 06obLLeHne. Anrebpanyeckme
BblparkeHMA (NpeobpasoBaHme anrebpanyeckmx
BblpaXKeHUMN, coaepKamx apuPpmeTmyeckui
KBaZlpaTHbI KOPEHb)

Bubnanorteka LOK

122

MNoBTopeHue n 06obLeHne. Anrebpanyeckme
BblparkeHuA (NpeobpasoBaHme Lenbix N ApobHo-
PauMOHaNbHbIX BbIpaXKEHUI)

Bubanorteka LOK

123

MoBTopeHue 1 0606LeHNe. Anrebpandeckue
BblparkeHuA (NpeobpasoBaHme LebiX U APObHO-
PaLMOHa/bHbIX BbIPa*KeHWI)

Bubnunorteka LLOK

124

MNoBTopeHue 1M 0b60b6LeHne. Anrebpanyeckume
BblpakeHusa (npeobpasoBaHMe LenbiX U APOo6HO-

bnbanorteka LIOK



https://m.edsoo.ru/9df99942
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PaLMOHa/bHbIX BbIPa*KEHWI)

125

MoBTopeHue 1M 0b6obLeHne. Anrebpanyeckume
BblparkeHuMA (NpeobpasoBaHmMe Lenbix U ApobHO-
paLMOHa/bHbIX BbipaXKeHW)

Bubanoreka LUOK

126

MNoBTOopeHue n 06obLeHne. Anrebpanyeckme
BblparKeHMA (pasnoKeHne MHOIroY1IeHa Ha MHOXUTENMN,
B TOM 4YMCNe C UCNOb30BaHUEM GOPMYN COKPALLEHHOTO
YMHOXeHus)

Bubanorteka LOK

127

MNoBTopeHue n 06obLieHne. Anrebpanyeckme
BbIpayKeHuMA (pasnoxeHne MHoroYaeHa Ha MHOMXUTENN,
B TOM YMC/E C UCNOIb30BaHMEM GOPMYN COKpaLLEHHOro
YMHOXeHusA)

Bubnaunorteka LOK

128

MNoBTopeHue 1 06oblieHne. Anrebpanyeckme
BblpaXkeHuMA (pasnoxeHne MHOroYaeHa Ha MHOMXUTENN,
B TOM YMC/E C UCMOJIb30BaHMEM GOPMY COKPaLLEHHOro
YMHOeHMA)

Bubanoreka LOK

129

MoBTopeHue 1 0b6obLeHne. Anrebpanyeckume
BblpaXKeHus (MoaennpoBaHme C NOMOLLbIO Gopmyn
peasibHbIX MPOL,ECCOB U ABNEHWN)

Bubanoreka UOK

130

®yHKLMM (NOCTpoEHME, CBOMCTBA U3yUeHHbIX GYHKLNN)

Bubnanorteka LOK

131

MoBTopeHue 1 0606LLeHNe. DYHKUMKU (NOCTPOEHME,
CBOWCTBA U3YYEHHbIX QYHKLMN)

Bubnanorteka LOK

132

MoBTopeHue 1 0606LeHne. PyHKUUKU (NOCTPOEHME,
CBOWCTBA U3Y4YEHHbIX QYHKLMNA)

Bubanoreka UOK

133

MoBTopeHue 1 0606LeHne. PyHKUUK (rpaduyeckoe

bubaunorteka LIOK



https://m.edsoo.ru/1aee55da
https://m.edsoo.ru/601abaca
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pelleHne ypaBHEHUIN U UX CUCTEM)

134 MNoBTopeHue 1 0606LeHne. PyHKUUK (rpaduyeckoe 1 Bubanoreka LLOK
pelleHne ypaBHEHNI U UX CUCTEM)

135 NToroean KOHTpO/IbHaA paboTa 1 - Bubanoteka LLIOK

136 MoBTopeHue 1 060bLeHMe. DyHKLUN (MOogeNnpoBaHUe 1 Bubanoteka LIOK
peasnbHbIX NpoLeccos)

OBLLLEE KOJTMHECTBO YACOB MO NMPOrPAMME 136 ---
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NPOBEPAEMbIE TPEBOBAHUA K PE3Y/IbTATAM OCBOEHWA OCHOBHOM OBPA30BATE/IbHOM MPOTPAMMDbI

7 KNACC
Koa y .
MpoBepsaembie NpegMeTHble pe3ynbTaTbl 0CBOEHUS OCHOBHOW 06pa30BaTe/IbHOM
npoBepAeMoro
NporpamMmmbl OCHOBHOMO 06LLero obpasoBaHuma
pe3sysbraTta
1 Yncna v BbluMCAEHUA
11 BbINOAHATL, COYETas YCTHbIE M MUCbMEHHbIE NPUEMBI, apuPMeTUYecKue AencTema c
' PaLMOHaIbHbIMM YUCNAMU
HaxoauTb 3HaYEeHMA YNCNOBbIX BblPaXKeHU, NPUMEHATb Pa3HO06pa3Hble cnocobbl U
1.2 NPWEMBI BbIMUCNEHUA 3HAYEHUIM APOOHbIX BbIPAaXKEHWU, coAepKaLLMX OObIKHOBEHHbIE U
AecATUYHble gpobu
MepexoanTb OT 0AHOM GOopPMbI 3aNUCK YMcen K Apyroi (npeobpa3oBbiBaTh AECATUYHYIO
1.3 Apobb B 06bIKHOBEHHYO, 0ObIKHOBEHHYIO B AIECATUYHYIO, B YAaCTHOCTU, B BECKOHEYHYIO
[ecATUYHY0 Ap06b)
1.4 CpaBHMBaTb U yNOpAAO4YMBATbL pPaLUMOHabHble YMcaa
1.5 OKpyrnaTtb uncna
16 BbINONHATD NPUKNAKY M OLLEHKY pe3y/ibTaTa BbIMMCAEHWNN, OLLEHKY 3HAYEHUI YNCIOBbIX
' BblPa*KeHUI. BbINONHATL AENCTBUA CO CTENEHAMM C HaTypPasibHbIMM NMOKA3aTeNs MM
1.7 MpuMeHATb NPU3HAKKN AEIMMOCTU, PA3N0KEHUE HA MHOXXUTENN HAaTypasibHbIX YNCen
PelwaTb NpaKTUKO-OPUEHTUPOBAHHbIE 334341, CBA3AHHbIE C OTHOLUEHUEM BE/IUYUH,
1.8 NPONOPLMOHA/IbHOCTBIO BE/IMYMH, NPOLLEHTAaMK, MHTEPNPETUPOBATb pPe3y/bTaTbl pelleHns
3aJa4 C y4ETOM OrpaHUYEHN, CBA3AHHbIX CO CBOMCTBaMM paccMaTpnBaembiXx 06 bEKTOB
2 Anrebpaunyeckume BblpaXKeHUn
21 Ncnonb3oBaTtb anrebpanyeckyto TEPMUHONOTUIO M CUMBOIMKY, MPUMEHATL €€ B npouecce
' 0CBOEHMA y4ebHOro matepmana
2.2 HaxoanTb 3HaYeHUA BYKBEHHbIX BbIpaKeHWUN Npu 3a4aHHbIX 3HAYEHUAX NepeMeHHbIX
23 BbINoAHATL Npeobpa3oBaHMA LENOTO BbipaKeHUA B MHOTOU/IEH NpMBeAEHNEM NOA0OHbIX
' Cnaraemblx, PacKpbITUEM CKOBOK
24 BbINOMHATL YMHOKEHMEe 04HOY/IEHA Ha MHOTO4YJIEH U MHOTOY/IEHA HAa MHOTOY/IEH,
' npumeHATb GOPMy/bl KBagpaTa CyMMbl U KBagpaTa Pa3HOCTH
OcyLLecTBNATb Pa3NoKeHNE MHOTOYNEHOB HA MHOXWUTENN C MOMOLLbIO BbIHECEHMA 33
2.5

CKOBKM 0bLLEero MHOXKUTENA, FIPYNNMPOBKK CNaraemblx, MpUMeHeHUsa dopmyn
COKPALLEHHOIO YMHOMEHMUSA




an/IMeH‘r'ITb npeo6paaoBaHMﬂ MHOro4,eHoB AnAa peweHnAa paszinvyHbiX 3a4a4 U3

2.6
MaTEMATUKN, CMENKHbIX NPeAMETOB, U3 peasibHON MPaKTUKK
27 Mcnonb3oBaTb CBOMCTBA CTENEHEN C HaTypasibHbIMW MOKasaTenaMu AnsA NpeobpasoBaHus
' BbIpaXKeHUiA
3 YpaBHeHuA U HepaBeHCTBa
PewaTb NIMHENHbIE YpaBHEHWSA C OAHON NepeMeHHON, MPUMEHSAA NpaBuaa nepexosa oT
3.1 WCXOAHOrO YpaBHEHMA K paBHOCUIbHOMY eMy. [poBepATb, ABAAETCA 1M YNCIO KOPHEM
ypaBHeHMA
3.2 MpuMmeHATb rpaduyeckme MeToabl NPU PeLleHNn TMHENHBIX YPAaBHEHUM U UX CUCTEM
33 MoabupaTb NpUMepbI Nap YMCeN, ABNAIOLLNXCA pelleHUEM TNHENHOIO YPaBHEHUSA C
' ABYMA NepeMEeHHbIMM
3.4 CTpouTb B KOOPAMHATHOM NAOCKOCTU FpadUK IMHENHOIO YpaBHEHUA C ABYMA
' nepemeHHbIMU; NONb3YACb rPAadUKOM, NPUBOAUTL MPUMEPHI PELLUEHNA YPaBHEHUA
35 PelwaTb cucTembl ABYX IMHEHDbIX YPaBHEHUI C ABYMA NepeMeHHbIMU, B TOM Yncie
' rpaduyeckm
CoCTaBnATb M peLlaTb IMHENHOE YPaBHEHWE WU CUCTEMY JIMHEMHBIX YPaBHEHWUIN NO
3.6 YC/IOBUIO 334a4M, MHTEPNPETUPOBATb B COOTBETCTBUM C KOHTEKCTOM 334,341 NONYYEHHbIN
pesynbTaTt
4 KoopauHaTbl U rpadmkn. PyHKLMM
MN306parkaTb Ha KOOPAMHATHOM NPAMON TOUYKM, COOTBETCTBYHOLLME 3a4aHHbBIM
4.1 KOOpPANHATaM, /Iy4un, OTPE3KU, MHTEPBA/IbI, 3aNNUCbIBATb YAC/IOBbIE MPOMEXKYTKMN Ha
anrebpanyeckom fAsblke
4.2 OTmeyaTb B KOOPAMHATHOM MNAOCKOCTU TOYKM MO 3a4aHHbIM KOOpAMHaTam
4.3 CTpouTb rpadpuKun NMHENHbIX PyHKUUI. CTPOUTb rpaduK GyHKUMM y = | X]|
OnucbIBaTb C NOMOLLLBbIO PYHKLMI M3BECTHbIE 3aBUCUMOCTU MEXKAY BENNYMHAMM:
4.4 CKOPOCTb, BpEMSA, PacCToAHWE, LEeHY, KOIMYeCTBO, CTOMMOCTb, MPOU3BOAUTENIbHOCTD,
Bpems, 06bém paboThbl
4.5 Haxoantb 3HayeHue GyHKLMM NO 3HAYEHMIO €€ aprymMeHTa
46 MoHMMmaTb rpaduyecknin cnocob npeactaBaeHUa N aHann3a MHGOPMaL MK, U3BNEKATb U
' WMHTepNpPeTnpoBaTb MHGOPMALMIO U3 FPadMKOB peasibHbIX MPOLLECCOB U 3aBUCUMOCTEN
8 KNACC

Kog,

MpoBepsiemble NpegMeTHbIE pe3y/ibTaTbl OCBOEHMA OCHOBHOM 06pa30oBaTe/1bHOM




npoBepsaemoro

nporpammbl OCHOBHOTO O6LI.I,EI'O O6pa3OBaHMFI

pe3ynbTaTta
1 Yucna v BblunCiEeHUA
Ncnonb3oBaTb HavanbHble NPeACTaBAEHUA O MHOMECTBE AeMCTBUTE/bHbIX YuCcen ana
1.1 CPaBHEHWSA, OKPYFIEHMA U BbIYUCAEHUIA, M306paXKaTb AENCTBUTE/IbHbIE YAC/IA TOYKAMM Ha
KOOPAMHATHOM NPsAMOi
MpUMeHATb NOHATUE apUPMETUYECKOTO KBAAPATHOrO KOPHA, HAXOAUTb KBagpaTHbIe
1.2 KOPHM, MUCNOb3YA NPU HEOBXOAMMOCTU KaslbKyNATOP, BbINOHATL NpeobpasoBaHma
BbIPA*KEHUI, COAEpPKALUMX KBAAPATHbIE KOPHM, UCMONb3YA CBOMCTBA KOPHEM
13 Ncnonb3oBaTb 3anncu 60NbLIKX U MaJIbIX YACES C MOMOLLIO AeCATUYHBIX Apobel 1
' cTeneHei uncna 10
2 Anrebpanyeckue BbiparkeHun
)1 MPUMEHATb NOHATUE CTEMEHM C LLeNbiM NOKa3aTesIeM, BbINOAHATb NPeobpa3oBaHus
' BbIPA*KEHUM, coaepKaLumx CTeENEHW C Le/ibiM MOKa3aTenem
59 BbINONHATL TOXAECTBEHHbIE NPeobpa3oBaHMA PALMOHA/bHbIX BbIPAXKeHU Ha OCHOBE
' npaBua AeNCTBUIA HaZ MHOToYAeHaMM K anrebpandecknmm apobamu
2.3 PacknagpblBaTb KBaApPaTHbIN TPEXUAEH HA MHOXUTENN
24 MpumeHATb NPeobpa3oBaHNA BbIPAXKEHUI ANA PELUEHMA PA3ANYHbIX 33434 U3
' MaTeMaTUKN, CMEXHbIX MPeaMeTOB, U3 pPeanbHOM NPaKTUKK
3 YpaBHeHMA N HepaBeHCTBaA
31 PewaTb fIMHENHbIE, KBAaAPATHbIE YPAaBHEHMA U PALLMOHA/IbHbIE YPAaBHEHUSA, CBOAALLMECA K
' HUM, CUCTEMbI ABYX YPAaBHEHUI C ABYMA NepPEMEHHbIMMU
MpoBoAnTb NpocTerLWne NccnefoBaHUA YPaBHEHUIN N CUCTEM YPaBHEHWUI, B TOM YnCAe C
3.2 npumeHeHnem rpadpmyecKmx npeacTasaeHuin (ycTaHaBIMBaTb, UMEET N YpaBHEHME NN
CUCTEMA YPaBHEHUI peLleHUA, eCAN MMEET, TO CKOJIbKO, U Npoyee)
MepexoanTb OT CNOBECHOM GOPMYIMPOBKKN 3a4a4M K e€ anrebpanyeckon moaenm c
33 NOMOLLbIO COCTaB/IEHUA YPAaBHEHMA NN CUCTEMbI YPAaBHEHW, UHTEPNPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33Z,a4M NONYYEHHbI pe3ynbTaTt
MpUMeHATb CBOMCTBA YMCNOBbIX HEPABEHCTB A1 CPaBHEHWA, OLLEHKW, peLaTb IMHENHbIe
34 HEepaBEeHCTBA C O4HOM NepeMeHHOMN 1 UX CUCTEMbI, faBaTb rPadUYECKYIO MANOCTPALLUIO
MHOX€eCTBa peLIeHM HepPaBEHCTBA, CUCTEMbI HEPABEHCTB
4 DyHKUMK
41 MoHMMATb M UCNONb30BaTb GYHKLMOHAIbHbIE MOHATUA U A3bIK (TEPMMUHBI,

CMMBOJIMYECKME 0603HaUYeHUs ), onpeaensiTe 3HaueHne GyHKLUUM No 3HaYEHU o




aprymeHTa, onpesenaTb CBOMCTBA GYHKUMK NO eé rpaduKy

CtpouTb rpadmKkmn anemeHTapHbIx dyHKUMM Buga: y=k/x,y=x%,y=x3,y=|x|,

4.2
OMUCbIBATb CBOMCTBA YMCI0BOM GYHKUMM MO eé rpaduky
9 KNACC
Kop, . .
MpoBepsiemble NpegMeTHbIe pe3y/ibTaTbl 0OCBOEHMA OCHOBHOM 06pa3oBaTe/1bHOM
npoBepsaemoro
nporpammbl OCHOBHOro 06Lero obpasoBaHus
pe3ynbTaTta
1 Yncna n BbluMCNEHMUA
1.1 CpaBHMBATb M YyNOpAaa04YMBaTb PaLMOHaNbHbIE U MPPALLMOHAAbHbIE YMCAa
12 BbINnoHATL apudmeTHMUeCcKne AenCTBUA C paLMOoHaIbHbIMW YNCAaMU, COYETan YCTHbIE U
' NUCbMEHHble NPUEMbI, BbINOJIHATL BbIYMCNEHUA C MPPALLMOHANbHBIMM YNCNAMU
13 HaxoauTb 3HaueHUs CTeneHel € UenblM1 NOKa3aTeNAMM U KOPHEN, BbIYMCASATb 3HAYEHMA
' UMCI0BbIX BbIpaXKeHMM
14 OKpyrnAaTb feNCcTBUTENbHbIE YNCAA, BbINOAHATD MPUKUAKY pe3ynbTaTa BbIYUCNEHUNA,
' OLLEHKY YMC/IOBbIX BbIpaKeHUn
2 YpaBHeHMA 1 HepaBeHCTBa
21 PewaTb IMHENHbIE N KBAaAPATHbIE YPAaBHEHUS, YpaBHEHMA, CBOAALLMECA K HUM,
' npocreniume gpobHO-paLMOHaIbHbIE YpaBHEHUSA
59 PewaTb cMcTeMbl ABYX IMHENHbIX YPABHEHWUI C ABYMSA NEPEMEHHBIMU N CUCTEMbI ABYX
' YpaBHEHW, B KOTOPbIX OAHO YpPaBHEHWE He ABNAETCA IMHENHbIM
53 PewaTb TeKCTOBbIE 3a43a4M anrebpanyeckum cnocobom c NOMOLLLbIO COCTaBAEHMUA
' YPaBHEHUA AN CUCTEMbI ABYX YPABHEHUI C ABYMA NepeMeHHbIMU
MpoBoANTb NpOCTENLLNE UCCNEL0BAHMA YPABHEHUIN N CUCTEM YPABHEHWUM, B TOM YMCAE C
2.4 npumMmeHeHnem rpadmyecknx npeactaBneHuin (Hanpumep, ycTaHaB/IMBaTb, UMEET K
YPaBHEHWE AN CUCTEMA YPABHEHWIA peLleHus, eC/ii MUMeeT, TO CKO/IbKO)
55 PewaTb fIMHElHbIE HEPABEHCTBA, KBaZpaTHbIe HEPABEHCTBA, M306parkaTb pelleHme
' HepaBEHCTB Ha YNC/IOBOM NPAMOM, 3aNnCbIBaTb pelleHne ¢ MOMOLLbIO CUMBO/IOB
PewaTb cucTembl IMHENHbIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKAOYatoWwme
2.6 KBajpaTHOe HEPaABEHCTBO, N306paXKaTb pelleHne CUCTeEMbl HEPABEHCTB Ha YMC/I0BOM
NPsSMOM, 3aNUCbIBATb PeLleHne ¢ MOMOLLbIO CUMBOJIOB
2.7 Mcnonb3oBaTb HEPABEHCTBA NPU PEeLUEHUM PA3ANYHbIX 33434
3 OyHKLUK




PacnosHaBaTtb (byHKLI,VIM NU3y4YeHHbIX BUA0B. lMoKasbiBaTb CXemMaTUYeCKHn pPacnonoXXeHne Ha

3.1 KOOPAMHATHOM NJ0CKOCTM rpadmKoB GpyHKUMIA Buaa: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B
3aBMCUMOCTM OT 3HaYeHUM KO3DOULMEHTOB, ONNCHIBATb CBOMCTBA QYHKLINM
39 MoKa3blBaTb CXeMaTUYECKN PaCcnoNoKeHNe HA KOOPAMUHATHOM NAOCKOCTM rpaduKoB
' byHKUMI BUga y = Vx, y = | x| n onucbiBaTb cBoMcTBa GYHKLUNA
33 CTpouTb 1 M306pakaTb CXeMaTUYECKN rPadUKM KBaLPATUYHBIX GYHKLMNA, ONUCLIBATD
' CBOWCTBA KBaAPATMYHbIX GYHKUMI NO UX rpadpukam
3.4 PacnosHaBaTb KBagpaTUyHYO GyHKUMIO No popmyne, NPUBOANTb NpUMEpPbI
' KBaZpaTUUYHbIX QYHKLMIA U3 peanbHOM KU3HU, GU3MKN, FeOMETPUN
4 ApudmeTmyeckan u reomeTpmyeckan nporpeccum
a1 Pacno3sHaBaTb apndmeTUUecKyo N reOMEeTPUYECKYHO NPOrpeccmMm Npu pasHblix cnocobax
' 3afaHuA
42 BbINOAHATL BbIYMCAEHMA C UCMNOb30BaHMEM GOPMYA N-FO YaieHa apudmeTmyeckon u
' reoMeTpMYecKoin Nporpeccuii, CcyMmbl MEPBbIX N YNEHOB
4.3 N306parkaTb YneHbl NoC/eA0BaTeNbHOCTM TOYKAaMM Ha KOOPAWHATHOM NAOCKOCTH
44 PelwaTb 3a43a4u, CBA3AHHbIE C YNC/TOBBIMM NOC/IEA0BATENbHOCTAMM, B TOM YNC/IE 334a4M

13 peasibHOM XXU3HU (C NCMOIb30BAHNEM KANbKYNATOPA, LMOPOBbIX TEXHOIOMMIA)




MPOBEPAEMBbIE 9/IEMEHTbI COOEPXKAHNA

7 KNACC
Koga, MpoBepAeMbIi 3a1eMEHT CoAepKaHMA
1 Yucna v BbluMcneHuA
11 [Opobu 06bIKHOBEHHbIE U AECATUYHbIE, Nepexos oT og4HOW GopMbl 3anuncu gpobei K apyro.
' MoHATME PaLMOHANBHOIO YACNA, 3aMKUCb, CPAaBHEHME, YNOPALOUYMBAHME PALMOHANbHBIX YMUCEN
15 ApudmeTnyeckme AeNCTBUA C PaLMOHANbHBIMWU YnCcnamu. PelleHne 33434 U3 peanbHOM
' NPaKTMKM Ha YacTu, Ha Apobu
13 CTeneHb € HaTypa/ibHbIM NOKa3aTesieM: onpesesneHne, npeobpasoBaHme BbipaXKeHU Ha OCHoBe
' onpeaeneHua, 3anmcob 6oabwnx yncen
14 MpoueHTbl, 3aNMcb NPOLLEHTOB B BUAE Apo6Uu 1 Apobu B BUAE NPOLEHTOB. TpM OCHOBHbIE
' 331241 Ha NPOLLEHTbI, peleHmre 3a4a4 U3 peasibHON NPaKTUKK
1.5 MpumeHeHMe NPU3HAKOB AENUMOCTU, PA3/IOKEHNE HA MHOMKUTEAN HAaTYPaIbHbIX YMCEN
1.6 PeanbHble 3aBUCMMOCTH, B TOM YMC/Ie NpAMasn U ob6paTHas NPONOPLNOHANbHOCTH
2 Anrebpanyeckune BbiparkeHun
51 MepemeHHble, YNCN0BOE 3HAUYEHME BbIPAXKEHUSA C NepeMeHHOoN. JonycTuMble 3HaYEHUSA
' nepemeHHbIX
55 MpeacTaBneHne 3aBUCUMOCTU MEXAY BENNYMHAMK B BUZE GopMybl. BelumcneHns no
' dopmynam
2.3 MNpeobpasoBaHne BYKBEHHbIX BbipaxKeHUN, TOXKAECTBEHHO PaBHbIE BblParKeHUs
2.4 CBolicTBa CTEMNEHM C HaTypa/ibHbIM NMOKa3aTesiem
)5 OpaHouneHbl U MHorouieHbl. CTeneHb MHoroyneHa. CnoxeHue, BblunTaHMe, YMHOMKEHUe
' MHOrOYNeHOB
)6 dopMynbl COKPALLEHHOTO YMHOXEHMA: KBAaAPAT CYMMbI M KBaZpaT pasHocTn. Popmyna
' Pa3HOCTU KBaApPaToB. Pa3fioxeHne MHOrOYNEHOB Ha MHOXUTENN
3 YpaBHeHMA
31 YpaBHeHWE, KOPEHb YPaBHEHMSA, NpPaBMIa NPeobpa3oBaHUs ypaBHEHUSA, PaBHOCUMIbHOCTb
' ypaBHeHUI
3.2 JInHeliHoe ypaBHEHWE C O4HOM NepeMeHHOM, YACN0 KOPHEN IMHENMHOIO YPaBHEHMUsA, pelleHme
' JIMHENHbIX YPaBHEHW
3.3 CocTtaBnieHuMe ypaBHEHM NO YCNOBMIO 3a4a4M. PelleHne TEKCTOBbIX 33434 C MOMOLLLbIO

ypaBHeHUM




34 JInHeliHoe ypaBHeHWeE C ABYMA NepeMeHHbIMU 1 ero rpadumk
35 CucteMa AByX IMHEMNHbIX YpPaBHEHWUI C ABYMA NepeMeHHbIMU. PelleHne cuctem ypaBHEHU
' cnocobom noAcTaHoBKU. Mpumepbl peLleHNsA TEKCTOBbIX 33434 C MOMOLLBHO CUCTEM YPABHEHUIA
4 KoopauHaTtbl 1 rpadpmkun. PyHKumm
4.1 KoopaunHaTa ToUKM Ha npamMmon
4.2 Yncnosbie NpomexXyTKU. PaccTofHne mexKay ABYMA TOYKAaMKU KOOPAMHATHON NpAMON
43 MpamoyronbHaa cucteMa KoopauHat, ocu Ox u Oy. Abcuncca M opanHaTa TOYKM Ha
' KOOPAMHATHOW NI0CKOCTU
4.4 Mpumepbl rpadmKoB, 3aaHHbIX Gopmynamn. YteHne rpadpuKoB peanbHbIX 3aBUCMMOCTEN
4.5 MoHaTtne dyHKumnKU. MNpadumk yHKUMK. CBOMCTBA DYHKLNI
4.6 NnHenHan pyHKUMA, eé rpaduK. Mpaduk pyHKunKM y = |X|
4.7 Ipaduueckoe peweHNe NNMHENMHbIX YPaBHEHUM U CUCTEM IMHENHbIX YPABHEHUN
8 KNNACC
Koga MpoBepsieMblit INEMEHT coAeprKaHuA
1 Yucna n BblunCIEHNA
11 KBaapaTHbIN KopeHb U3 umcna. MoHATMe 06 nppaumoHanbHOM Yncne. [ecsaTuyHble
' NPUBANKEHUA MPPALMOHANBHbBIX YMCen
T CoicTBa apMdPMeTUHECKNX KBALPATHBIX KOPHEN U UX NMPUMEHEHME K Npeobpa3oBaHuUto
' YMCNOBbBIX BbIPAXKEHWUN U BblUMCAEHUAM. [lecTBUTENbHbIE YNCNA
1.3 CTeneHb C LenbiM NoKasaTesieM 1 eé ceolictBa. CTaHgapTHanA 3anncb YmMcna
2 Anrebpamnyeckne BblparkeHusn
2.1 KBagpaTHbIN TPEXUYNEH, pPa3/iIOXKeHMe KBALPATHOIO TPEXYNEHA HA MHOXUTENN
2.2 Anrebpaunyeckas gpobb. OcHoBHOE CBOMCTBO anrebpanyeckon apoobu
2.3 CnoxeHue, BblUNTAHNE, YMHOXKEHWNE, AeneHne anrebpanyeckmx gpobei
2.4 PaunoHanbHbIe BbipaxKeHua n nx npeobpasoBaHme
3 YpaBHEHUA N HepaBEeHCTBA
3.1 KBagpaTHoe ypaBHeHne, popmyna KoOpHel KBagpaTHOro ypasHeHus. Teopema Bueta




3.2 PelweHne ypaBHEHWI, CBOAALLUMXCA K IMHENHBIM U KBaAPATHbIM
3.3 MpocTtenwme fpobHO-PaLMOHANbHbIE YPaBHEHMS
lpaduueckas nHTepnpeTaLna ypaBHEHUI C ABYMA NEPEMEHHbIMU U CUCTEM IMHEMHbIX
34 YpPaBHEHWW C ABYMA NepeMeHHbIMU. [TpuMmepbl peLEHNA CUCTEM HEZIMHENHbIX YPaBHEHUN C
ABYMA NepeMeHHbIMU
3.5 PeweHune TeKCTOBbIX 33434 anrebpanyeckmum cnocobom
3.6 Yucnosblie HepaBeHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 04HOMN NepemMeHHOM
3.8 PaBHOCKMIBHOCTb HEPABEHCTB
3.9 JInHeliHble HepaBeHCTBA C OAHOM NepemeHHOoM
3.10 CucTembl IMHEHbIX HEPABEHCTB C O4HOW NepemMeHHOoM
4 DyHKUMH
MoHATMe dyHKUMN. OBnacTb onpeneeHns U MHOXKECTBO 3Ha4YeHU GyHKLMK. Cnocobbl
41 3a4aHnA GYHKLNI
4.2 lpadmK GyHKUMU. YTeHne cBOMCTB GYHKUMM NO €€ rpaduKy
4.3 Mpumepbl rpadMKoB PYHKLUNI, OTPAXKAIOLLMX peanbHble NpoLecchl
4.4 ®PyHKUMM, oNUCbIBatOLWME NPAMYIO M 0BpaTHYHO NPOMNOPLUMOHAAbHbIE 3aBUCUMOCTU, UX FPadUKn
4.5 OYHKUMM y =x2, y = X3
4.6 dyHKuumM y = VX, y = | x|
4.7 lpadmyecKoe pelleHne ypaBHEHUI U CUCTEM YPaBHEHUN
9 KNACC
Kog MpoBepsieMblit 31EMEHT COAEPKaHMUA
1 Yucna u BbluMCAEHMUA
1.1 PaumoHanbHble Yncna, MppaLMoHanbHble YNCAa, KOHEYHble U BECKOHEYHble AeCATUYHbIE APOOU
MHOKeCcTBO AeNCTBUTENbHbIX YNCEN, AENCTBUTENbHbIE YMCAA KaK OeCKOHeYHble AeCATUYHbIE
1.2 Apobun. B3aMMHO 0HO3HAYHOE COOTBETCTBME MEKAY MHOMXKECTBOM AENCTBUTENBbHbIX YMCEN U

KoopAnHaTHOM npamoi. CpaBHeHWe A4eNCTBUTEbHbIX YMCen




1.3 ApudmeTnyeckme AeACTBUA C ENCTBUTENbHBIMU YNCAAMU
N3mepeHua, npubankeHus, oLeHKU. Paamepbl 06 bEKTOB OKpYHKatoLLEero Mnpa, AMTeNbHOCTb
14 NPOLLECCOB B OKpy»Katowem mupe. NpUbanKEHHoe 3HaYeHME BENYMHDBI, TOYHOCTb NPUBANNKEHMA.
OkpyrneHue yncen. MPUKMAKA M OLEHKA Pe3y/bTaToB BblMMCAEHW
2 YpaBHeHuA 1 HepaBeHCTBa
2.1 YpaBHeEHMA C O4HON NepeMeHHOM
2.2 JInHeliHoe ypaBHeHMe. PelleHne ypaBHEHUI, CBOAALUMXCA K JIMHENHBIM
2.3 KBagpaTHoe ypaBHeHMe. PelleHne ypaBHEHUI, CBOAALLMXCA K KBaAPaTHbIM
BukBaapaTHOe ypaBHeHMe. MpuMepbl peLleHnA ypaBHEHNN TPETbEN U YeTBEPTON CTeNeHEN
24 Pa3NOXKEHMEM Ha MHOXKUTENN
2.5 PelweHne ApobHO-paLMOHa/IbHbIX YPaBHEHUN
2.6 CucTeMbl YpaBHEHUMN
2.7 YpaBHeHWe ¢ ABYMA NepeMEHHbIMU U ero rpadmk
2.8 PelweHune cuctem ABYX IMHENHbIX YPaBHEHUI C ABYMA NepeMeEHHbIMU
2.9 PelieHune cuctem AByX ypaBHEHUI, OAHO U3 KOTOPbIX IMHENHOE, a APYyroe — BTOPOI CTEMNEHNU
2.10 lpadmyeckaa MHTepNpeTaLMA CUCTEMbI YPAaBHEHWUI C ABYMSA NepeMeEHHbIMMU
2.11 PelueHune TeKcTOBbLIX 3a4a4 anrebpanyecknum cnocobom
2.12 Yncnosblie HepaBeHCTBA U X CBOCTBA
2.13 PelueHne NMHENHbIX HEPABEHCTB C OAHOM NepemeHHOoM
2.14 PelleHune cuctem NMHENHbBIX HEPABEHCTB C O4HOM NepemMmeHHOoM
2.15 KBagpaTHble HepaBeHCTBa
2.16 Ipadmyeckaa MHTepnpeTaLma HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMA NepeMeHHbIMM
3 PyHKLUN
3 KBagpaTuyHasa ¢yHKUMA, eé rpaduk n ceolicTea. Mapabona, KoopAnHaTbl BEpLUMHbI Napabosibl, ocb
1 cMmmeTpumn napabonbl
3.2 padpukm pyHrumin y=kx, y=kx+b n nx ceoiictsa
3.3 Mpadukn pyHKUMit y=k/x, y = x3 1 nx cBoNCTBa
3.4 padunKkn pyHKUMI , U X CBONCTBA




Yucnosble nocnenoBaTeIbHOCTH

Onpe,u,eneHme n cnocobbl 3a4aHNA YNCNOBbIX ﬂOCﬂeAOBaTEHbHOCTEVI. 3apaHue

4.1
nocneaoBaTeNbHOCTU PEKYPPEHTHOM popmynoit n Gopmynol n-ro YaneHa
42 ApudpmeTnyeckan nporpeccus. dopmysbl N-ro YaeHa apudmeTUYecKom NPOrpeccun, CyMmol
' NepBbIX N Y1EHOB
43 FeomeTpuyeckan nporpeccus. Popmysbl N-ro YaeHa reoMmeTPUYecKom NPOrpeccum, CyMmmbl NepPBbIX
' N uneHoB
a4 N306parkeHne YneHoB apuPpMeTUYECKOo N FeOMETPUYECKOMN NPOrpeccmnin ToUKamu Ha
' KOOPAMHATHOM NNOCKOCTU. JIMHEMHbIN N 3KCNOHEHLMWANbHbIA POCT
4.5 CnoxHble NpoueHTbI




MPOBEPAEMBbIE HA O3 MO MATEMATWKE

TPEEOBAHWA K PE3Y/IbTATAM OCBOEHMA OCHOBHOW OEPA3OBATE/IbHOW MPOrPAMMbI OCHOBHOIO
OBLLETO OGPA3OBAHUA

Kog,
npoBepsaemoro
TpeboBaHUs

MpoBepaemble TpeboBaHMA K NpeaMETHbIM pe3yibTaTamM 0CBOEHUA OCHOBHOM
06pasoBaTebHOM NPOrpamMmmMbl OCHOBHOTO 06Lero obpasoBaHmMsA Ha ocHose ®FOC

YMmeHue onepupoBaTbh NOHATUAMM: MHOXKECTBO, MOAMHOMXECTBO, ONepaLumm Hag,
MHOXeCTBaMu; YMEeHMe ONepupoBaTh NOHATUAMM: rpad, CBA3HbIN rpad, AepeBo, UMK,
NPUMEHSATb UX MPU PeLleHnn 3a4a4; YMEHNE UCMO1b30BaTb rpadmyecKoe npeacraBieHme
MHOXECTB A/19 ONMCAHUA peasbHbIX NPOLECCOB U ABNEHWUM, NPU PELUEHUN 33434 U3 APYTUX
y4ebHbIX NpeaMeToB

YMeHue onepupoBaTh NOHATUAMMU: onpeaesieHne, akcMoma, Teopema, A0Ka3aTe 1bCTBo;
YMeHWe pacno3HaBaTb UCTUHHbIE U NI0XKHbIE BbICKa3blBaHWUSA, MPUBOAUTb NPUMEPbI U
KOHTPNPUMeEpPbI, CTPOUTb BbICKa3blBaHUA N OTPULLAHUA BbICKa3blBaHWIA

YMeHue onepupoBaTb NOHATUAMM: HAaTYPaIbHOE YMCAIO, MPOCTOE U COCTAaBHOE YNUCNO,
AEeNMMOCTb HaTypasibHbIX YMCeN, NPU3HAKM AE/IMMOCTH, LLesI0e YNCN0, MOAYAb YNCAa,
06bIKHOBEHHasA AP0bb U AecATUYHaA Apobb, CTaHAAPTHbLIN BUA YMCNA, PaLMOHANbHOE
4ynCNo, MPPaALLMOHANBHOE YMCIO, apUPMETUYECKUIA KBAAPATHDLIA KOPEHb; YMEHUE
BbIMNONHATb AEUACTBUA C YUCaMM, CPAaBHMBATb M YNOPALOYMBATL YNCAA, NPEACTaBAATb
4yMcna Ha KOOPANHATHOM NPSMOM, OKPYTAATb YNCNA; YMEHME AeNaTb MPUKUAKY U OLEHKY
pes3ybTaTta Bbl4MUC/IEHUI

YMmeHMe onepupoBaTh NOHATUAMM: CTEMNEHD C Lie/IbiM NoKasaTenem, apudpmeTnieckuii
KBaZpaTHbI KOPeHb, MHOTOY/1IEH, afrebpanyeckan apobb, TOXKAECTBO; 3HAKOMCTBO C
KOpHEeM HaTypasibHOM cTeneHun 6onblue eANHULI; YMEHME BbINOAHATL PAacY€EThbl NO
dopmynam, npeobpasoBaHUA LebIX, 4POOHO-PALMOHA/NbHbBIX BbIPa*KEHWN U BbIpaXKeHU ¢
KOPHSAMM, Pa3NoXKeHNe MHOro4ieHa Ha MHOXUTENN, B TOM YUC/IE C UCNO/Ib30BaHMEM
dopmyn pasHOCTU KBaApPaATOB M KBaZpaTa CYMMbl M Pa3HOCTU

YMeHMWe onepupoBaTh MOHATUAMM: YUCIOBOE PABEHCTBO, YPaBHEHME C O4HOM

nepemMeHHoM, YNCNOBOE HEPABEHCTBO, HEPABEHCTBO C MepPeMeHHO; yMeHue peLuaTb
JIMHelHbIe U KBaZpaTHble ypaBHEHWA, P06HO-PaLMOHANbHbIE YPAaBHEHWUA C OLHOM
nepemMeHHOM, CUCTEMbI ABYX IMHENHbIX YPAaBHEHUI, INHENHbIE HEPABEHCTBA U UX CUCTEMBI,
KBagpaTHble U APO6HO-paLMOHa/IbHbIE HEPABEHCTBA C OAHOW NEPEMEHHOM, B TOM YuCie
NP1 peleHnn 3a4ad U3 Apyrux NPeameToB U MPaKTUYECKUX 3a43a4; YMEHWE NCNo/b30BaTb
KOOPAMHATHYIO MPAMYHO M KOOPAMHATHYIO MAOCKOCTb ANA M306pakeHnn pelleHuni
YPaBHEHW, HEPABEHCTB U CUCTEM

YMmeHue onepupoBaTtb NOHATUAMM: GYHKUUA, rpaduK GYHKUUK, HYAN GYHKUUMK,
NPOMEKYTKM 3HAKOMOCTOAHCTBA, MPOMENKYTKM BO3pacTaHusA, yobiBaHMA, Haubonbluee 1
HaMMmeHbLUlee 3Ha4YeHMA GYHKLUN; YMEHME ONEPUPOBATL NMOHATUAMM: NPAMAn
NPONOPLUOHANBHOCTb, INHEHAA GYHKUMSA, KBaAPaTUUHAA yHKLMA, obpaTHan
NPONOPUNOHANbHOCTb, Napabona, rmnepbona; ymeHue cTpouTb rpadukm GyHKLNIA,




MCMNONb30BaTb rPaduKM ANa onpeneeHns CBOMCTB NPOLLECCOB U 3aBUCUMOCTEN, ANA
pelleHuns 3a4a4 U3 ApYrnx yuyebHbIX NPeameToB U PeanbHOM KU3HW; yMeHUe BblpaXkaTb
bopMyiamm 3aBUCMMOCTU MEXKIY BESINUMHAMM

YMeHue onepunpoBaTth NOHATUAMM: NOCNEA0BATE/IbHOCTb, apudmeTnyeckan u
reomeTpuyecKas Nporpeccum; ymeHue UCnoib3oBaTb CBOMCTBA Noc/ief0BaTe/IbHOCTEN,
bopmybl CyMmbl M 0BLLETO YieHa NPU pelleHnn 3a4a4, B TOM YMCae 3a4a4 U3 Apyrux
y4ebHbIX NPeAMETOB U peasibHOM KU3HN

YMeHue pelaTtb 3a4a4M pasHbIX TUMOB (B TOM YMC/Ie Ha NPOLLEHTbI, Z0O/IM U YacTy,
ABUXKeHue, paboTy, LLeHy TOBAapOB M CTOMMOCTb MOKYMNOK U YCAYT, HANI0TK1, 3343a4M U3
obnactu ynpaBneHma TNYHbIMU U CEMENHbIMW PUHAHCAMM); yMEHUE COCTaBNATb
BbIPa*KeHUSA, ypaBHEHUSA, HEPABEHCTBA U CUCTEMbI MO YCIOBUIO 33a4M, UCCNefo0BaTb
NoNyYeHHOE peLleHME U OLEHMBATL NPABAONOA0OHOCTb NOYYEHHbIX PE3Y/1bTAaTOB

YMeHne onepunpoBaTtb NOHATUAMM: GUTYypa, TOUKA, OTPE3OK, NPAMAs, Y4, IOMaHas, yron,
MHOTOYrONbHUK, TPEYroNbHUK, paBHOGEAPEHHbI U PAaBHOCTOPOHHWUI TPEYrONbHUKM,
NPSMOYrO/IbHbIM TPEYTONIbHUK, MeanaHa, 6UCCEeKTPUCA M BbICOTA TPEYTO/IbHUKA,
YeTbIPEXYroNbHMK, Napannenorpamm, pomb, NpAMOYronbHUK, KBagpaT, Tpaneuus;
OKPYKHOCTb, KPYT, KacaTe/ibHas; 3HaKOMCTBO C NPOCTPAHCTBEHHbIMWU GUTYPaMU; YMEHME
peLlaTb 334341, B TOM YNCIE U3 NOBCEAHEBHOM KU3HU, HA HAXOXKAEHNE reOMETPUYECKMX
BE/NIMYMH C MPUMEHEHMEM U3YUEHHDbIX CBOWCTB dUryp 1 haKkTos

10

YMeHUne onepmnpoBaTh MOHATUAMM: PABEHCTBO GUryp, PaBEHCTBO TPEYro/IbHUKOB;
napannenbHoCTb U NepPneHANKYAAPHOCTb NMPAMbIX, Yro MeXKay NpAMbIMMU,
nepneHAMKYAAP, HAaKNAOHHaA, NpoeKuma, nogobue puryp, Nofo6HbIE TPEYFrONbHUKH,
CUMMETPUA OTHOCUTE/IbHO TOUYKM U NMPAMOI; yMEHWe pacno3HaBaTb PaBEHCTBO,
CUMMETPUIO U Nofobue ¢uryp, NapannensHocTb U NepneHANKYAAPHOCTb NPSAMbIX B
OKpY*Katowem mupe

11

YMmeHue onepupoBaTb NOHATUAMM: A/IMHA, PAacCTOSHWUE, Yron (BeNUYMHA yrna, CUHYC U
KOCUHYC yrna TpeyronbHuKa), Naolab; yMeHue oleHUBaTb pa3Mmepbl NpeamMeToB n
0OBEKTOB B OKpY*KalOLWEM MUPE; YMEHUE NPUMEHATb GopMy/ibl NepUMeTpPa U naoLwaam
MHOTOYro/IbHUKOB, A/IMHbI OKPYXKHOCTU U NAOLWAAM Kpyra, o6bema npAMoyrosibHOro
napannenenunena; ymeHme NPUMeEHATb MPU3HAKM PaBEHCTBa TPEYroNbHUKOB, TEOpeMY O
CYMMe YyrnoB TPeyrosbHuKa, Teopemy Mudaropa, TPUroHOMETPUYECKME COOTHOLLEHMA ANS
BbIYMCAEHUA AJIMH, PACCTOAHUI, naowaaen

12

YMmeHue nsobpaxkatb NAoCKne GpuUrypbl n Mx KOMBMHAUMK, NPOCTPAHCTBEHHbIE GUTypPbl OT
PYKM, C MOMOLLbIO YEPTEKHbIX MHCTPYMEHTOB U SN1EKTPOHHbIX CPEACTB MO TEKCTOBOMY MU
CUMBO/IBHOMY ONUCaHMIO

13

YMmeHue onepmpoBaTb NOHATUSAMM: NPSIMOYTO/IbHasA CUCTEMA KOOPAMHAT; KOOpAMHaTbI
TOYKU, BEKTOP, CYMMa BEKTOPOB, NPOM3BEAEHNE BEKTOPA Ha YNCNO, CKanapHoe
npoussBeneHne BEKTOPOB; YMEHWNE UCNO/Ib30BaTb BEKTOPbI U KOOPAMHATbI A5
NpeAcTaBAeHNs AaHHbIX U pelleHns 3aa4, B TOM YMcie U3 Apyrnx ydebHbix npeaMmeTos U1
peanbHOM’ XU3HU

14

YMmeHune oneprpoBaTb NOHATUAMM: CTONOMKOBbIE M KPYroBble guarpammel, Tabanubl,
cpefHee apndmeTmyeckoe, megmaHa, Hanbosbluee U HaMMEHbLLEE 3HAYEHUA, pPa3max




ymcnoBoro Habopa; ymeHue U3BAEKaTb, MHTEPNPETUPOBaTb U NPeobpPa3oBbIBATHL
nHdopMaumio, NPeACTaBAEHHYIO B TabAMLaX U Ha AMarpammax, OTPaXKatoLLyt CBOMCTBA U
XapaKTePUCTUKM peasibHbIX MPOLLECCOB U ABNEHMWIA; yMeHMe PAacno3HaBaTh U3MEHUYMBbIE
BE/IMUYMHbI B OKPY}KatoLem mupe

15

YMmeHue onepmpoBaTb NOHATUSAMM: CAYHANHbBIA ONbIT (CAyYaliHbI SKCNEPUMEHT),
anemeHTapHoe cobbiThe (3N1emMeHTapHbIN UCXOA) CIy4aiHOro onbiTa, Cay4yaliHoe cobbiTue,
BEPOATHOCTb CODObLITUA; YMEHME HAXOANTb BEPOATHOCTM CyYaliHbIX COObITUI B OMbITaxC
PaBHOBO3MOXKHbIMW 3/1IEMEHTAPHbIMM CODbITUAMM; YMEHUE pellaTb 3a4a4M METOLOM
OpraHM3oBaHHOro nepebopa M € UCNOb30BaHMEM NPABUIA YMHOMKEHUSA; yMeHMe
OLeHNBATb BEPOATHOCTU PeasibHbIX COOLITUIN U ABAEHUI, NOHMMATb POJib MPAKTUYECKM
[OCTOBEPHbIX U MafIOBEPOATHbLIX COBbITUIA B OKPYKAIOLLEM MUPE U B KU3HWU; 3HAKOMCTBO C
NMOHATUEM HE3ABUCUMbIX CODLITUI; 3HAKOMCTBO C 3aKOHOM B0NbLINX YMUCEN U EFO PONbIO B
MacCCOBbIX ABNEHUAX

16

YmeHue BbIOMpaTb NOAXOAALLNN U3YUYEHHBI METOA ANA pelleHna 3a4a4um, NpuBoaUTb
NPUMEPbI MAaTEMATUYECKUX 3aKOHOMEPHOCTEN B NPUPOAE U *KU3HU, Pacno3HaBaTb
nposB/ieHMEe 3aKOHOB MaTEMATUKKN B UCKYCCTBE, ONUCbIBaTb OTAE/bHblE BblAatoWwmecs
pe3y/bTaTbl, NOJlyYEHHbIE B XOA4€E Pa3BUTUA MATEMATUKM KaK HayKW, NPUBOLMUTb NPUMEpDI
MaTeMaTMUYECKMX OTKPbITUIA U X aBTOPOB B OTEYECTBEHHOM U BCEMUPHOI UCTOPUU




MEPEYEHb 3/IEMEHTOB COAEPXAHWA,

MPOBEPAEMDbIX HA OI'3 NO MATEMATUKE

Kog MpoBepsemMbI 31eMEHT coAepPrKaHUs
1 Yncna n BbluMCNEHMUA
1.1 HatypanbHble n yensie yncna. NpusHaKM 4enmMmoCcTy Lenblx Yncen
1.2 O6bIKHOBEHHbIE U AeCATUYHbIE APOOU, NPOLLEHTbI, beCKOHeYHble Nepuoanyeckme apobu
1.3 PaumoHanbHble Yncna. ApudmeTmyeckne onepaummn ¢ PaLMoHabHbIMU YUCIAMU
1.4 JencreutenpHble Yncna. Apubmetmyeckne onepaumm ¢ 4enNcTBUTENbHbIMU YUCAAMU
1.5 MprbANKEHHBIE BbIYUCAEHUSA, NPAaBUIA OKPYIIEHMA, MPUKUAKA U OLLEHKA pe3y/ibTaTa BbIYNCIEHUN
2 Anrebpaunyeckune BbiparkeHUA
2.1 ByKBeHHbIe BbiparkeHWs (BblpaXKeHusa ¢ nepemeHHbIMMN)
2.2 CteneHb ¢ uenbiM Nokasartesnem. CTeneHb ¢ pauymoHasibHbIM NokasaTesiem. CBOMCTBA CTENEHU
2.3 MHorouyneHbl
2.4 Anrebpaunyeckan gpobb
5 ApuUdMeTUUYECKMN KOPEeHb HaTypasibHOM cTeneHnun. lencTBuac apudmeTUYecKMmMmM KOpHaMM

o HaTypa/ibHOW cTeneHu
3 YpaBHEHMA N HEPABEHCTBA
3.1 LUenvle n ApobHO-paumoHabHble ypaBHeHUs:. CUCTEMbI U COBOKYMHOCTU YPaBHEHWI
3.2 LUenvle n ApobHo-paumoHaibHble HepaBeHCTBA. CUCTEMbI M COBOKYMHOCTM HEPABEHCTB
3.3 PelweHune TeKCcTOBbIX 3a4au
4 Yncnosble nocnenoBaTeIbHOCTU
4.1 MNocnepoBaTenbHOCTU, cnocobbl 3a4aHKs nocaegoBaTeIbHOCTEN
4.2 ApudmeTmyeckasa u reomeTpuyeckasn nporpeccun. opmysa CNOXKHbIX MPOLLEHTOB
5 DyHKUMK

@yHKUMA, cnocobbl 3agaHuna yHKUMK. Fpadumk dyHKUMK. OBnacTb onpeaeneHmna 1 MHOXECTBO

5.1. 3HaYeHn pyHKunKU. Hyam GyHKUMK. MpomeRyTKM 3HAaKOMNOCTOAHCTBA. [TpOMEKYTKM MOHOTOHHOCTM

bYHKUMKU. MaKCUMyMbl U MUHUMYMbI GYHKUMKW. Hanbonbluee M HanmeHblee 3HaveHne GyHKUUK
Ha NPOMEKYTKe




6 KoopanHaTbl Ha NpAMO 1 NAOCKOCTH
6.1 KoopauHaTHaa npamas

6.2 JeKkapToBbl KOOPAMHATLI Ha NIOCKOCTH
7 FeomeTpua

7.1 FeomeTpuryeckme puUrypbl U UX CBOMCTBA
7.2 TpeyronbHUK

7.3 MHOroyronbHUKK

7.4 OKpY*KHOCTb U Kpyr

7.5 N3mepeHne reomeTpnYeCcKMx BeanYmH
7.6 BeKTopbl Ha N0CKOCTH

8 BepoATHOCTb M CTAaTUCTUKA

8.1 OnucatenbHasa CTaTUCTUKA

8.2 BeposaTHOCTb

8.3 KombunHaTopumka

8.4 MHoxecTBa

8.5 lpadbl




YYEBHO-METOAMNYECKOE OBECIMNEYEHUE OBPA3OBATE/IBHOIO MPOLECCA

OBA3ATEJIbHbIE YHEBHBIE MATEPUABI ANA YHEHUKA

METOANYECKUE MATEPUANBI ANA YHUTENA

LUN®POBbIE OBPA3OBATE/IbHbIE PECYPCbI M PECYPCbI CETU UHTEPHET



