MWHWUCTEPCTBO MPOCBELLEHWA POCCUMCKOWM PEAEPALIUM

MuHUCcTepCcTBO 06pa3oBaHMA M HayKn Camapckon obnactu

ALMUHUCTPaLMA TOPOACKOro OKpyra ToNbATTH

MBY COLU Ne 80
PACCMOTPEHO

Ha 3acegaHun MO yuntenei
MaTeMaTUKH

Bopucosa N.A

MpoTokon Ne 1 ot «27» 08 2025
r.

PABOYAA NPOTPAMMA

(ID 3952323)

yuyebHoro Kypca «Anrebpa»

Ans obyyatowmxcs 7-9 knaccos

r. Tonbattn 2025

COINACOBAHO
3am. gupektopa no YBP
Hukonaesa E.H.

Mpotokon Ne 1 ot «28» 08 2025
r.

YTBEPXKAEHO
OupekTtop
KnpcaHoBa H.A.

Mpukas Ne 130/0/ ot «29» 08
2025r.



MOACHUTE/IbHAA 3ANUCKA

Anrebpa aBnaeTcs og4HMM U3 OMOPHbIX KYpPCOB OCHOBHOrO 0bulero o6pa3oBaHuA: oHa obecnevymBaeT
M3yyeHue ApYrux AUCUUM/INH, Kak eCTeCTBEHHO-HAY4YHOTO, Tak U TYMaHUTapHOTO LUUK/IOB, eé 0CBOEHME
Heob6xo4MMO ANA NPOAO/IKEHUA 06pa30BaHUA M B NOBCEAHEBHOM KU3HWU. Pa3BuTHe y obyyatomxcs
Hay4YHbIX NPEeACTaBJEHNN O MPOUCXOKAEHMUN U CYLLHOCTM anrebpanyeckmnx abctpakumin, cnocobe
OTpaXKeHUs MaTeMATUYECKOW HayKOM ABAEHUIM M MPOLLECCOB B NpMpoae M obLLecTBe, ponu
MaTeMaTMUYECKOro MOAe/IMPOBaHMA B HAyYHOM NO3HAHUKN U B NPaKTUKe CnocobcTByeT GpopMUPOBaHULIO
Hay4YHOro MMPOBO33PEHMA N KAYeCTB MblLUEHUSA, HEOBXOANMBIX A1A aAanTauMmM B COBPEMEHHOM
umodpoBom obuectse. M3yyeHune anrebpbl obecneynBaeT pasBuUTUE YMEHMA HabaoaaTb, CpaBHMBATD,
HaxoAUTb 3aKOHOMEPHOCTH, TpebyeT KPUTUYHOCTN MbILLNEHWUA, CNOCOBHOCTM aprymMeHTUPOBaHHO
060CHOBbIBaTb CBOM A4EMCTBUSA M BbIBOAbLI, GOPMYyNMpPOBaTh yTBEPKAEHMA. OCBOEHME Kypca anrebpbl
obecneynBaeT pa3BUTHE JIOTMUYECKOTO MbILLNEHNA 0OYYaLOLWMXCA: OHM UCNOb3YIOT AeAYKTUBHbIE U
WHAYKTMBHbIE paccy*KaeHun, o6obuieHme U KOHKpeTusauuto, abctparmposaHme 1 aHanoruto. ObyyeHne
anrebpe npeanosaraeT 3HaYNTENbHbIM 06BEM CAMOCTOATENbHOM AeATEeIbHOCTM 0byYatoWwMXCcA, NO3TOMY
camocToATebHOE pelleHne 3aa4 ABNSETCA peasnmsalumen 4eaTeNlbHOCTHOro NpuHUMNa obydyeHus.

B cTpyKType nporpammsbl yyebHOro Kypca «Anrebpa» a8 ocCHOBHOro obuero o6pa3soBaHMA OCHOBHOE
MECTO 3aHMMAIOT COAEpPIKaTEIbHO-METOANYECKME IMHMK: «Y1Cia 1 BbluMcieHna», « Anrebpanyeckune
BblpaXKeHUA», «YPaBHEHMA U HepaBeHCTBa», « DYHKUMU». Kaxaasa n3s 3TUX coepaTeNlbHo-
MEeTOAMYECKUX IMHUI Pa3BMBAETCA Ha NPOTAXKEHMM TPEX NET U3YUYEHUA Kypca, B3aMMOAENCTBYA C
APYrvMMK ero IMHuAMU. B xoae nsyuyeHuns yuebHoro Kypca obyyarowmmest NpUxXoauTCca N0rMYEecKn
paccyk4aTb, UICNO/Ib30BaTb TEOPETUKO-MHOMKECTBEHHbIW A3bIK. B CBA3M C 3TMM B Nporpammy y4yebHoro
Kypca «Anrebpa» BKAHOUYEHbI HEKOTOPbIE OCHOBbI IOTMKK, NPeACTaBNeHHbIE BO BCEX OCHOBHbIX pa3aenax
MaTemaTnyeckoro obpasoBaHmMs U CNocobCTByOWME OBNALEHMIO 0BYYaIOWMMMCA OCHOB
YHMBEPCaNbHOIro MaTemMaTMYecKoro Asbika. CogeprkaTesibHOM 1 CTPYKTYPHOW 0COBEHHOCTLIO yYebHOoro
Kypca «Anrebpa» ABNAETCA €ro MHTErPUPOBaHHbIN XapaKTep.

CoaepyaHune MHUK «41Cia 1 BbIYUCIEHUAY CYXHKUT OCHOBOW ANA Aa/IbHEMLLEro U3yvyeHuns
MaTemMaTMKK, CNOCOBCTBYET Pa3BUTUIO Y 0BYYAIOLLMXCA IOTMYECKOTO MblLIeHUA, GOPMUPOBAHUIO
YMEHMUA M0/b30BaTbCA aFTOPUTMaMM, a TaKKe NPUOBPETEHUIO NPAKTUUYECKUX HAaBbIKOB, HEOBXOANMbIX
AN17 MOBCEeAHEBHOM KMU3HWU. Pa3BUTHE NOHATUA O YNCNIe Ha YPOBHE OCHOBHOTO 06LLero obpasoBaHus
CBA3aHO C PALMOHANbHBIMW U UPPALMOHANbHBIMK YMCNaMKU, GOPMUPOBAHNEM NPEACTABNEHUI O
OEeVCTBUTEIbHOM YMc/e. 3aBepLueHne OCBOEHNA YNCIOBOM IMHUU OTHECEHO K cpeaHeMy obLiemy
obpasoBaHuio.

CoaepaHue asyx anrebpanuyeckmnx IMHMIN — «Anrebpanyeckne BbipaxKeHusa» 1 «YpaBHeHUA 1
HepaBeHcTBa» cnocobcteyeT GOpPMMPOBaHUMIO Y 06YYaIOLWMXCA MaTeMaTUYECKOro annapara,
HeoBX0AMMOro A4/1A peleHns 3a4a4 MaTeMaTUKKN, CMEXHbIX MPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHbIX
3a4a4. Ha ypoBHe ocHoBHOro o6uero o6pasoBaHmsa yuebHbIN MaTepman rpynnmupyeTca BOKpPyr
pauMOHaNbHbIX BbipaxKeHWUA. Airebpa AeMOHCTPUPYET 3HaUYEeHNEe MaTeMaTUKKN KaK A3blKa ANA
NOCTPOEHUA MAaTEMATUYECKUX MOLeNEeN, ONUCAaHUA NPOLLECCOB U ABNEHUI peasnbHOro mmpa. B 3agaun
0b6yyeHuMs anrebpe BXOAAT TaKKe AasbHellee pa3BUTUE aITOPUTMUYECKOTO MbILLNEHMS,
Heob6XoAMMOro, B YaCTHOCTM, AN OCBOEHUA Kypca MHOPMATUKK, N OBAAAEHME HaBblKamu



AeAYKTUBHbIX paccy»KaeHui. MpeobpasoBaHme CMMBObHbLIX GOPM CNOCOBCTBYET pPasBUTUIO
BOOOpaKeHUs, cnocobHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

CopeprkaHune GyHKLMOHANbHO-TPadUUECKON TMHMUM HALLE/IEHO Ha MoyYeHUe 06y4aloLWMMNCA 3HAHUIN O
bYHKUMAX KaK BarKHEWLWEeN maTeMaTUYecKon Mogenn Ans onucaHna U uccaefoBaHmaA pasHoo6pasHbIX
MpPOLECCOB M ABAEHMI B npupoae 1 obuiectse. M3ydeHne matepurana cnocobCTBYET pasBUTUIO Y
0b6yyatoLLMXCA YMEHUS UCNOb30BAThb PA3/INYHbIE BbIPa3uTe/IbHblE CPEACTBA A3bIKa MAaTEMATUKM —
C/NIOBECHblEe, CUMBOIMYECKME, rPadUUecKne, BHOCUT BKNag, B GOPMUpPOBaHME NpeacTaBAeHUI O POau
MaTeMaTUKK B Pa3BUTUN LMBUAN3ALMN U KYNbTYpPbI.

CornacHo yyebHomy nniaHy B 7-9 Knaccax nsydaerca yyebHblt Kypc «Anrebpay, KOTOpbI BKIOYaeT
cneayrolme OCHOBHbIE pasae bl CoAepiKaHna: «4ucna u ebluncieHna», «Anrebpavnyeckmne
BbipayKeHMaA», «YpaBHEHUA U HepaBeHCTBa», «PyHKUUNY.

Ha nsyueHue yuebHoro kypca «Anrebpa» otesoautca 306 yacos: B 7 Knacce — 102 yaca (3 yaca B
Hegento), B 8 knacce — 102 yaca (3 yaca B Hegento), B 9 knacce — 102 yaca (3 yaca B Hegento).

COOEPHKAHUNE OBYYEHUA

7 KNACC

Yucna u BbluMcneHuA

[po6u 06bIKHOBEHHbIE U AECATUYHbIE, NEPEexos OT 04HON Gopmbl 3anucK aApobeii K apyroi. NMoHaTue
pauMoHaNbHOIO YMCAa, 3aNnCb, CPaBHEHNE, YNopAA0IMBaHME PALMOHAbHbIX Yncen. Apmbmermyeckme
AeCTBMSA C pauMoHaibHbIMM YMCNaMK. PelueHre 3a4a4 M3 peasibHOM NMPAKTUKKM Ha YacTu, Ha 4pobu.

CTeneHb C HaTypasbHbIM MOKa3aTenem: onpeaeneHume, npeobpasoBaHUe BbipaKeHWM Ha OCHoBe
onpeaeneHus, 3anucb 6onbLmnx yncen. MNpoueHTbl, 3aNncb NPOLEHTOB B BUAe Apobu 1 Apobu B BUge
NpoLueHTOB. TpM OCHOBHbIE 334341 Ha NPOLEHTbI, peLleHne 3a4a4 U3 PeasibHOM MPaKTUKMU.

MpUMeHeHMe NPU3HAKOB AEe/IMMOCTU, Pa3/IOXKEHNE Ha MHOXUTEIN HaTypPasibHbIX YNCEN.
PeasibHble 3aBUCMMOCTH, B TOM YNCIE NPAMas U 06paTHAA NPONOPLUOHAIbHOCTH.
Anrebpamnyeckne BblparkeHun

MepemeHHble, YNC0BOE 3HAYEHME BbIPaXKeHUs ¢ nepeMeHHON. [lonycTMMble 3HaYeHNA NepeMeHHbIX.
MpeactaBneHne 3aBUCUMOCTM MEKAY BEIMYMHAMK B BUAE popMybl. BblunmcneHuns no popmynam.
MNpeobpasoBaHne BYKBEHHbIX BbIpaXKeHWU, TOXKAECTBEHHO PaBHble BblparkeHUs, NpasuIa
npeobpasoBaHMA CYMM U NPOM3BEAEHUIN, MPaBMIA PACKPbITMA CKOBOK U NpuBeaeHNA NOA0OHbIX
cnaraembix.

CBolicTBa CTENEHU C HaTypa/ZibHbIM NOKa3aTesieM.



OaHouneHbl U MHOrouYneHbl. CTeneHb MHorousieHa. CNoXKeHUe, BblMMTaHUE, YMHOXKEHNE MHOTOYNEHOB.
dopmynbl COKPALLEHHOIO YMHOXEHUSA: KBaAPaT CYMMbl U KBaZpaT pasHoOCTU. Popmyna pasHOCTU
KBagpaToB. Pa3noKeHne MHOIOUYIEHOB HA MHOXMUTENN.

YpaBHEHUA 1 HEPABEHCTBA
YpaBHeHWe, KOpeHb YpaBHEHWA, NpaBuaa NPeobpa3oBaHNA YPaBHEHWSA, PAaBHOCUIbHOCTb YpaBHEHWIA.

JlnHeliHOE ypaBHEHME C O4HOMN NepeMeHHOM, YNC0 KOPHEN IMHENHOTO YPaBHEHUSA, peLlleHmne
JNINHEWHbIX ypaBHeHU. CocTaBaeHne ypaBHEHMI MO YCI0BMIO 33434K. PelueHme TeKCTOBbIX 334a4 €
NMOMOLLLbIO YPABHEHWI.

JIvHeliHoe ypaBHEeHWe ¢ ABYMA NepemMeHHbIMU U ero rpaduk. Cuctema AByX IMHEVHbIX YPaBHEHUI C
ABYMA NepemeHHbIMW. PelueHne cuctem ypaBHeHuin cnocobom noactaHoBKKU. NMpumepbl pelueHnn
TEKCTOBbIX 33424 C MOMOLLbIO CUCTEM YPABHEHUIA.

PyHKUMH

KoopanHaTa TOUKM Ha NpAMOI. YMCNoBble NPOMEXKYTKU. PaccToaHue mexay ABYMA TOUKaMM
KOOPAMHATHOM NPAMOMN.

MpAmMoyronbHan cucteMa KoopauHat, ocu Ox u Oy. Abcumcca M opaAnHaTa TOYKM Ha KOOpAUHATHOM
naockoctu. MNMpumepsbl rpadmKoBs, 3a4aHHbIX popmynamu. YteHne rpadrKoB peasibHbIX 3aBUCUMOCTEN.
MoHsaTne GyHKUMK. Mpaduk PyHKUMKN. CBOMCTBA GYHKUMI. JINHenHan yHKums, eé rpaduK. Mpaduk
byHKUMKM y = | x|. Tpaduueckoe pellueHme NTNHENHbIX YPaBHEHUIA U CUCTEM IMHEMHbIX YPaBHEHUN.

8 KNTIACC

Yncna mn BbluMCcNeHUA

KBagpaTHbIit KopeHb U3 Yncna. MoHaTne 06 nppaunoHanbHOM Yncae. JecatnyHble NPUBAMKEHUA
nppaLMoHanbHbIx Yncen. CBOMCTBa apuPMeETUYECKMX KBALPATHBIX KOPHEN N UX NPUMEHEHME K
Npeo6pa3oBaHMIO YNCNOBBIX BbIPAXKEHWUIN U BblYMCAEHUAM. [leCTBUTENbHbIE YMCAa.

CTeneHb C Le/biM NOKasaTenem u eé ceoictea. CTaHAapTHaA 3anucb Yncna.
Anrebpanyeckue BbipaxeHusaAnrebpanyeckmne BbipaxkeHums
KBaapaTHbIN TPEXUNEH, PA3NIOKEHNE KBAAPATHOrO TPEXU/IEHA Ha MHOXUTENN.

Anrebpaunyeckan apobb. OcHoBHOE CBOICTBO anrebpanyeckoin apobu. CnoxeHue, BblunTaHue,
YMHOXeHue, feneHune anrebpanyeckmx apobeii. PaumoHanbHble BbipaxeHua 1 ux npeobpasosaHue.

ypaBHEHMFI n HepaBEHCTBaypaBHEHMH M HepaBeHCTBa

KBagpaTHoe ypaBHeHWe, Gopmya KOpHel KBaApaTHOro ypaBHeHus. Teopema Bueta. PeweHue
YPaBHEHW, CBOAALLMXCA K IMHENHbIM U KBagpaTHbIM. MpocTeiwune apobHO-paLMoHanbHble
ypaBHeHus.



Ipadmueckan MHTepnpeTaLma ypaBHEHWI C ABYMA NePeMEHHbIMU U CUCTEM JIMHENHDBIX YPaBHEHWUN C
OBYMSA nepemeHHbIMKU. MpumMmepbl peleHnUa CUCTEM HeJIMHENHbIX YPaBHEHWUI C ABYMSA NepeMeHHbIMU.

PeweHne TeKcTOBbIX 3a4au anre6pamquKMM cnocobom.

Yucnosble HepaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO € 04HOM NepemeHHON. PaBHOCUNBHOCTb
HepaBeHCTB. JIMHelHble HepPaBEHCTBA C 04HOM nepemeHHON. CUCTEMbI IMHENHBIX HEPABEHCTB C OAHOW
nepemeHHoOM.

OYHKUMNDYHKL MM

MoHATMe dyHKUMK. O6nacTb onpeaesieHNsa U MHOXKECTBO 3HaYeHN pyHKUMKN. Cnocobbl 3aaaHns
bYHKUMNA.

padmK dyHKLMK. YTeHne cBONCTB dyHKUMM No eé rpaduKy. Mpumepsbl rpadukos GyHKLUN,
OTParKatoLWMX peasibHble NPOLECCHI.

®YHKUMM, ONMCbIBatOLWME NPAMYIO M 0BpaTHYIO NPOMNOPLMOHa/bHbIE 3aBUCUMOCTU, UX TPadUKMN.
OyHKUMM y = X2,y = X3, y = VX, y=|x]|. paduyeckoe pelieHe ypaBHEHUIN U CUCTEM YPABHEHWIA.

9 KNACC

Yucna u BblumMcneHuA

PauyoHanbHble Yncna, MppaLLMOHaNbHbIe YNCNA, KOHEYHbIE U BECKOHEYHbIe AeCATUYHbIE ApO6U.
MHOeCTBO AENCTBUTENbHBIX YNCEN, AENCTBUTENbHBIE YMCIA KaK DECKOHEYHbIe AecATUYHbIE ApOOM.
B3anmMHO 04HO3Ha4YHOE COOTBETCTBUE MEXKAY MHOXKECTBOM AENCTBUTENbHBIX YACEN U KOOPANHATHOM
npAMon.

CpaBHEHMe ,D,EIZCTBMTEJ'IbeIX yucen, apmd)mequeCKme ,D,EIZCTBMFI C ,CI,EVICTBVITEJ'IbeIMVI Yyncnamu.
Pasmepbl 0b6beKToB OKpyXakuwero mmpa, AnnTeNbHOCTb NPOLECCOB B OKpyXakowem Mmupe.

MpUbANKEHHOE 3HAYEHNE BEIMUYNHDBI, TOYHOCTb NpUbAnKeHua. OKpyrneHue uncen. NMpuKngKa n oueHKa
pe3ynbTaToB BbIYUCAEHWUIA.

YpaBHEHMA N HepaBEeHCTBA
JNInHenHoe ypaBHeHuMe. PelweHne ypaBHEHUI, CBOAALLMUXCA K IMHEAHbIM.

KBaapaTHoe ypaBHeHue. PelleHne ypaBHEHUI, CBOAALLMXCA K KBagpaTHbIM. BUKBaApaTHOE ypaBHEHME.
MpuMepbl pelleHmns ypaBHEHUIM TPETbEN U YETBEPTOM CTENEHEN PA3NOKEHNEM HA MHOXKUTENN.

PeweHwne ,D,pO6HO-paLI,MOHaJ'IbeIX ypaBHEHMﬁ. PelweHne TeKCcTOBbIX 3a4au aﬂF66paMHECKMM MEeTO40M.

YpaBHeHWe C ABYMA NepeMeHHbIMU U ero rpaduK. PelleHne cucTem ABYX IMHENHbIX YPaBHEHWUI C ABYMS
nepemMeHHbIMN. PelieHre cuctem AByX ypaBHEHWUIA, OAHO U3 KOTOPbIX IMHEMHOE, a APYroe — BTOPO
creneHn. Npadmyeckas MHTepRNpeTaLmsa CUCTEMbI YPAaBHEHUN C ABYMA NEePEeMEHHbIMMU.

PeweHne TeKCTOBbIX 3a4au anre6pamquKMM cnocobom.



Yucnosble HepaBeHCTBA U X CBOMCTBA.

PelweHne NMHENHbIX HEPABEHCTB C OAHOM NepeMeHHO. PellieHne cucTemM NHENHbIX HEPaBEHCTB C
OfiHOM nepemeHHON. KBagpaTHble HepaBeHCTBa. [paduyeckan nHTepnpeTauma HepPaBeHCTB U CUCTEM
HEepPaBEHCTB C ABYMSA NEPEMEHHbIMU.

PYHKUNUDYHKUNM

KBaapatnuHas ¢yHKLMSA, eé rpaduk u ceolicTea. Mapabona, KoopAMHaTbl BEPLUMHbI Napabosibl, OCb
CUMMeTPUKN napabonbl.

Fpadpuku dyHkumin: y = kx, y =kx+b, y=k/x, y=x3,y=Vx, y = |x| , n ux ceoicrea.
YucnoBsble NnocneaoBaTeNbHOCTM YMcnoBble NocaefoBaTeNbHOCTM U NPOrpeccun

MoHATME YNCNOBOM NOCeA0BaTEIbHOCTU. 3a4aHne NocAeA0BaTeIbHOCTM PEKYPPEHTHOM GOpMYoM U
dopmynoii n-ro YneHa.

ApundmeTnyeckasn n reomeTpuyeckas nporpeccum. Popmybl N-ro YneHa apuemeTUYecKom 1
reoMeTpMUYecKom NPOorpeccuit, CyMmbl NePBbIX N YJEHOB.

N306parkeHne YneHoB apuPMeTUYECKON U FEOMETPUYECKOM NPOrpeccuin ToHKamMm Ha KOOPANHATHOM
NAOCKOCTU. JINHEHDbIN U SKCNOHEHLMaNbHbIN POCT. CNOMKHbIE NPOLLEHTBI.

MNAHUPYEMBIE PE3Y/IbTATbI OCBOEHWA NMPOTPAMMBbI YHEBEHOTO KYPCA «A/TTEBPA» HA YPOBHE
OCHOBHOTI'O OBLLEErO OBPA3OBAHMA

JINYHOCTHBIE PE3Y/IbTATHI

JINYHOCTHbIE pe3y/ibTaTbl OCBOEHMA NPOrpPaMmbl y4ebHOro Kypca «Anrebpa» xapaktepumsytoTca:
1) naTpnoTUyeckoe BOCNUTAHMUE:

NPosiBAEHNEM MHTEpPECA K MPOLUJIOMY M HACTOALLEMY POCCUIACKOM MAaTEMATUKM, LLEHHOCTHbIM
OTHOLUEHUEM K AOCTUXKEHUAM POCCUNCKMX MATEMATUKOB M POCCUMCKOM MaTeMaTUYECKON LWKObI, K
NCMO/Ib30BAHUIO 3TUX LOCTUKEHWUIN B APYrMX HAaYKax U NPUKAagHbIX chepax;

2) rpax4aHCKoe U AyXOBHO-HPaBCTBEHHOE BOCMUTAHME:

rOTOBHOCTbIO K BbINOJIHEHWNIO 06A3aHHOCTEN rpaxKgaHMHa U peannsaunmn ero npas, NpeacTaBieHUem o
MaTeMATMYECKNX OCHOBaX PYHKLMOHMPOBAHMA Pa3INYHbIX CTPYKTYP, ABNEHUI, Npoueayp
rpaxgaHckoro obuwecTsa (Hanpumep, BbI6OPbI, ONPOCHI), FOTOBHOCTbIO K OBCYKAEHUIO 3TUYECKUX
npob6aem, CBA3AHHbLIX C MPAaKTUYECKMM NPUMEHEHMEM AOCTUNKEHUIMA HAYKM, OCO3HAHMEM BaXKHOCTH
MOpPaNbHO-3TUYECKUX MPUHLMMNOB B AEeATENbHOCTU YY4EHOTO;

3) TpyaoBOe BOCNUTAHME:



YCTaHOBKOM Ha aKTMBHOE y4yacTue B PelleHMM NPaKTUYECKMX 33434 MaTeMaTUUYECKOM HanpPaBAEHHOCTH,
OCO3HAHWEM BAYKHOCTM MaTeMATUYECKOro 06pa3oBaHMA Ha NPOTAXKEHUN BCEW KU3HUM ANA YCNELHOM
npodeccnoHanbHON AeATENbHOCTU U Pa3BUTUEM HEODXOAMMbIX YMEHUM, OCO3HAHHbIM BbIBOpOM 1
NoCTPOEHUEM UHAMBUAYANbHOM TPAEKTOPMUM 06Pa30BaAHMA U KUSHEHHbIX NAAHOB C YYETOM IMYHbBIX
NHTEepecoB 1 0bLLEeCTBEHHbIX NOTPebHOCTEN;

4) 3CTeETUYeCKOoE BOCNUTAaHNE!

CNOCOBHOCTBIO K 3MOLUMOHANbHOMY N 3CTETUYECKOMY BOCNPUATUIO MaTEMATUYECKUX O6'bEKTOB, 3a4ad,
peLueHMl\/’I, paccymp,eHMﬁ, YMEHUIO BNAETb MaTeEMATUYECKMNE 3aKOHOMEPHOCTU B NCKYCCTBE,

5) LEHHOCTM Hay4HOro NO3HaHMA:

OopueHTauuMel B AeATe/IbHOCTM Ha COBPEMEHHYIO CUCTEMY Hay4YHbIX NpeacTaBAeHNit 06 OCHOBHbIX
3aKOHOMEPHOCTAX Pa3BUTUA Ye/I0BEKA, NPUPOAbl U 06LLeCTBA, MOHMMaHUEM MATEMATUYECKOW HayKK
Kak cdepbl YeloBEYECKOWN AEATENBHOCTU, 3TAMNOB €€ Pa3BUTUA M 3HAYMMOCTU AN Pa3BUTUA
LUMBUAN3ALUN, OBNAJEHUEM A3bIKOM MAaTEMATUKN U MaTEMATMUUYECKOM KyNbTYPOM KaK CpeacTBOM
No3HaHMA MMpPa, OBAAAEHNEM NPOCTENLLIMMM HABbIKaMM UCCeA0BaATENbCKOM AeATENbHOCTY;

6) dM3nyeckoe BocnmTaHNe, GOPMUPOBAHUE Ky/IbTYPbl 340POBbA U SMOLIMOHANLHOTO 61arononyyms:

FOTOBHOCTbIO NPUMEHATb MaTeMaTUYECKME 3HAHMA B MHTEPECAX CBOETO 340P0BbsA, BEAEHUS 340POBOr0
06pasa XKn3Hu (3aopoBoe NUTaHue, cbanaHCMPOBAHHbIN PEKMUM 3aHATUI U OTAbIXA, PerynapHasn
dU3MYecKan aKTMBHOCTb), CGOPMUPOBAHHOCTLIO HaBbIKa pedieKcMm, NPM3HaHWEM CBOEro NpaBa Ha
OLUMBKY M TaKOTO e Npasa ApYyroro 4YeoBeKa;

7) 3KOo/10rnyeckoe socnmTaHume:

OpMeHTaLMel Ha NPUMEHEHNE MaTEMATUUYECKUX 3HAHWUI ANA pelleHns 3a4a4 B 06,1acTU COXPaHHOCTH
OKpYKatoLen cpebl, NJ1aHUPOBaHMUSA NOCTYNKOB U OLLEHKN UX BO3MOMKHbIX NOC/AeACTBUI ANn
OKpYy*KatoLen cpesbl, 0CO3HAHNEM rN106abHOrO XapaKTepa 3KON0rMYEeCKUX Npobaem m nyTen nx
peleHus;

8) apantauma K U3MEHSAILWMMCA YCI0BUAM COLMANbHOM U NPUPOAHOI cpeabl:

FTOTOBHOCTbIO K AGVICTBVIHM B YCNOBUAX HeonpeaenEHHOCTU, NOBbIWEHMIO YPOBHA cBoe
KOMNEeTEeHTHOCTU Yepe3 NPaKTUYeCKyto 4eATeNIbHOCTb, B TOM YNC/1e YMeHNe YyYUTbCA Y APYTrnx I'IIOAEI‘/JI,
npmo6peTaTb B COBMECTHOM AeATEeNIbHOCTU HOBble€ 3HaHUA, HABbIKN N KOMNETEHUNN U3 ONbITa APYTUX;

Heo6X0AMMOCTbIO B OPMMPOBAHNM HOBbIX 3HAHUI, B TOM Yncie GOpMyaNpPOBaTh UAEN, NOHATUS,
rmnoTesbl 06 06beKTax U ABIEHUAX, B TOM YUC/Ie paHee HeM3BECTHbIX, 0CO3HaBaTb AebULMUTbI
COBCTBEHHbIX 3HAHUI M KOMNETEHTHOCTEN, N1aHNMPOBATb CBOE Pa3BUTHE;

CNocobHOCTbIO 0CO3HABaTb CTPECCOBYIO CUTYaLMIO, BOCMPUHMMATL CTPECCOBYHO CUTYALLMIO KaK BbI30B,
Tpebyowmnit KOHTPMEP, KOPPEKTMPOBATbL NPUHUMAEMbIE PELIEeHUA U AelCTBUA, GOPMYINPOBAThL U
OLEHMBATb PUCKKN M NocieacTsms, OpMUPOBaTH ONMbIT.

METANPEAMETHbIE PE3Y/IbTATbI



lNo3HaBaTeibHble YHMBEPCa/ibHble Y‘-IE6HbIe ,a,eﬁcnamn

basosble nornyeckmne AEI\/‘ICTBMHZ

BbIABNIATb U XapPaKTePU30BaTb CyLlEeCTBEHHbIE MPU3HAKN MaTeMaTU4YeCKUX 06bEKTOB, NOHATUNA,
OTHOLLEHW mexay NnoOHATUAMMU, d)OpMyfIMpOBaTb onpegeneHnAa HOHHTMﬁ, YCTaHaB/IMBaTb
CyU.LECTBeHHbIVI NPU3HaK KI'IaCCMd)MKaLI,MVI, OCHOBaHWMA ANnA O606LLI,€HMFI 1 CpaBHEHUA, KpUTEPUU
npPoBOANMOIo aHa/n3a,;

BOCMPUHNMATb, GOPMYIMPOBATL U NPE0bpPa3oBbIBATbL CYXKAEHMA: YTBEPAUTE/bHbIE M OTPULATENIbHbIE,
eAVHUYHbIe, YacTHble K 0bLine, YCNOBHbIE;

BbIABNATL MAaTEMATUYECKME 3aKOHOMEPHOCTU, B3aMMOCBA3M U NPOTUBOPEUNA B GaKTax, AAHHbIX,
HabNOAEHUAX N YTBEPKAEHUAX, Npegnarate KPUTEPUN ANA BbISBNIEHUS 3aKOHOMEPHOCTEN U
npoTMBOPEUMIA;

AenaTtb BbiBOAbI C NCMNOJ/Ib30BaAHNEM 3aKOHOB JIOTUKU, O€OYKTUBHbBIX U UHAYKTUBHbIX yN\O3aKI'IIO‘-IEHI/Il7I,
yN\osaxmoquMﬁ Nno aHanornu,

pa3bupaTb LOKa3aTeNbCTBA MaTEMATUUYECKUX YTBEPHKAEHUI (NPAMbIE M OT MPOTUBHOrO), NPOBOAUTL
CaMOCTOATE/IbHO HEC/IOXHble A0Ka3aTe/IbCTBa MaTeMaTUYeckmx GaKToB, BbICTPanBaTb apryMeHTaLuio,
NPMBOAUTL NPUMEPBI U KOHTPNPUMEpPbI, 060CHOBbLIBaTb COBCTBEHHbIE PACCYKAEHUS;

BblIOMpPaATb CNOCob peleHnn yuebHolM 3a4aum (CpaBHUBATb HECKOIbKO BapMaHTOB peLleHus, BbIbUpaTb
Hanbonee NOAXOAALLMI C YHETOM CAMOCTOATENIbHO BblAENEHHbIX KpUTEPUEB).

basoBble nccneaoBaTenscKkme AeNCTBUA:

MCNO/Ib30BaTb BOMPOCHI KaK MCCNeA0BaTEIbCKMI MHCTPYMEHT NO3HaHMUA, GOpMYy/IMPOBaTh BOMNPOCHI,
dUKcHpyloLwmMe npoTuBopeymre, Npobaemy, CamocToAaTeIbHO YCTaHaBIMBaTb UCKOMOE U AaHHOE,
bopmmnpoBaTb rMNOTesy, aprymeHTUPOBaTb CBOIO MO3ULMNIO, MHEHUE;

NPOBOAMTb NO CAMOCTOATE/IbHO COCTAB/IEHHOMY MNJIaHY HEC/IOXHbIM 3KCNEePUMEHT, HeboblLLoe
nccnefoBaHUE NO YCTAHOBIEHUIO OCOBEHHOCTEN MaTeMaTUYECKOro 06beKTa, 3aBUCMMOCTEN 0OBEKTOB
mexay cobow;

camocToaTenbHo dopmynnpoBaTb 0606LLEHMA U BbIBOAbI MO pe3yabTaTaM NpoBeAEHHOrO HabaaeHuUs,
nccnenoBaHUA, OLEHUBATbL AOCTOBEPHOCTb NOJTYYEHHbIX PE3Y/1bTAaTOB, BbIBOAOB 1 0600LEeHWNI;

NMPOrHO3MpPoOBaTb BO3MOXHOE pa3BUTUE NpouecCa, a TaKXXe BblABUIraTb NPeano0XXeHNA O ero pasBnuTun
B HOBbIX YCN10BUAX.

PaboTa c Hpopmauymeit:

BbIABNATb HEAOCTAaTOYHOCTb U MU3BbITOYHOCTb MHDOPMALMK, AaHHbIX, HEOBXOAMMbIX ONA PeLleHNnn
3a4auum;

BblIBMpPaTb, aHaAM3UPOBaTb, CUCTEMATU3IUPOBATL U MHTEPMNPETUPOBATL MHPOPMALMIO PaA3/INYHbIX BUAOB
n dopm npeacraBaeHuUs;



BblIOMpPaTb GopMy NpeacTaBAeHUA MHPOPMALUM U UANIIOCTPUPOBATL PeLaemble 3a434M CXEMAMMU,
Anarpammamm, MHoM rpadmMKomn N Ux KombMHaumaMK;

OLEHMBATb HaAEKHOCTb MHOOPMALMK MO KPUTEPUAM, NPEO/IOKEHHBIM YUMTENEM UK
choOpMyNMpPOBaAHHBIM CAMOCTOATENbLHO.

KOMMYHUKATUBHbIE YHUBEpPCabHble yyebHble AeCTBUA:

BOCNPUHMMATDb U d)OpMyl'IMpOBaTb Cy>XAeHunAa B COOTBETCTBUU C YCNOBUAMU U LENAMU O6IJ.I,eHMFI, ACHO,
TOYHO, FTPAaMOTHO BblpPaXaTb CBOKO TOYKY 3PpEHUNA B YCTHbIX N MUCbMEHHbIX TEKCTAX, AaBaTb MOACHEHWA NO
Xo4y peweHnAa 3agaqdyn, KOMMEHTUPOBATb ﬂOﬂy‘-IEHHbIﬁ pe3ynbTart,

B X04e 06CyKAeHWA 3a4aBaTb BONPOCHI MO CyLLecTBy 0bcy:Kaaemol Tembl, Npobiembl, peliaemoi
334,341, BbICKa3blBaTb MAEW, HAaLLE/IEHHbIE HA MOWCK PeLleHUs, CONOCTaBAATb CBOM CYXKAEHMA C
CYKAEHUAMM OPYrMX YHaCTHUKOB AManora, 06Hapy»KMBaTb pasiMume U CXo4CcTBO No3nUMiA, B
KOppeKTHOMN popme GopMyIMPOBaATL PA3HOMNACUSA, CBOM BO3PAXKEHMUS;

npeacTaBAATb Pe3y/bTaTbl PeLleHMA 334341, SKCNEePUMEHTa, UcCe0BaHMA, MPOEKTa, CAMOCTOATEIbHO
BbIOMpaTb GopMaT BbICTYNAEHUA C YY4ETOM 33434 Npe3eHTauum u ocobeHHocTel ayanTopuu;

NOHMMaTb U UCNO/1b30BaTb NPENUMYLLECTBA KOMAaHAHOM U MHAMBMAYAIbHOM PaboTbl NPU peLueHnn
y4ebHbIX MaTeEMATUYECKUX 3aaY;

NPUHUMATL Le/lb COBMECTHOM AeATeNbHOCTU, NJ1aHMPOBATb OPraHN3aL M0 COBMECTHOMN paboThl,
pacnpenensatb BUAbl paboT, AoroBapmBaTbCs, 06cyKaaTh Npouecc n pesyabTaT paboTbl, 0606wWaTh
MHEHUA HECKO/IbKUX Stoael;

y4yacTBOBaTb B rpynnoBsbix dopmax paboTbl (06CyKaeHUA, 0bMeH MHEHUAMWN, MO3roBble LITYPMbI U
ApYyrue), BbINOHATL CBOK YacTb PaboTbl U KOOPAMHUPOBATb CBOM AEUCTBUA C APYrMMU YNeHaMU
KOMaH/pl, OLleHMBaTb KaYecTBO CBOEro BKAaAa B 06U NPOAYKT NO Kputepusam, chopmyTnpoBaHHbIM
YYaCTHMKaMM B3aUMOAENCTBUA.

PerynaTuBHble yHUBeEpCa/ibHble yuebHble AelCcTBUA
CamoopraHusauumsa:

CaMOCTOATEIbHO COCTaBAATb MN1aH, aAroOPUTM peLleHns 3a4a4m (Man ero YacTb), BbiIbnpaTb cnocob
pelleHns ¢ Y4ETOM MMEIOLLINMXCA PECYPCOB U COBCTBEHHbIX BO3MOXHOCTEN, aprymMmeHTUPOBaTh U
KOPPEKTUPOBaTb BapMaHTbl PeLEHUI C yY4ETOM HOBON MHOPMaLINM.

Camo KOHTPOJ1b, 3MOUMNOHA/IbH bIi UHTENNIEKT:

BNafeTb cnocobamm camMonpoBePKM, CAMOKOHTPOAA NpoLLecca 1 pesyibTaTa pelleHna maTemaTuyeckomn
3a4auu;

npeasnaeTb TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTb MNPU PelleHnn 3a4a4m, BHOCUTb KOPPEKTMBbLI B
[AesATe/IbHOCTb Ha OCHOBE HOBbIX 06CTOATE/IbCTB, HAaNAEHHbIX OLUMBOK, BbiABEHHbIX TPYAHOCTEN;

OLEeHMBATb COOTBETCTBME pe3y/ibTaTa AeATEIbHOCTU NOCTABAEHHOM LeAn 1 YCI0BUAM, 06BACHATD
NPUYUHDBI JOCTUKEHUA UM HEAOCTUKEHUSA LeNn, HaxoamuTb OLWMOKY, AaBaTb OLLEHKY NpUobpeTéHHOMY
OnbITY.



MPEOAMETHBbIE PE3Y/IbTATHI

K KoHLYy 06y4yeHua B 7 Knacce obyvatoWminca noayumT cneaytolme npeaMmeTHble pesyabTaTbl:
Yncna mn BbluMCcNeHUA

BbINONHATbL, cCOYETas YCTHbIE M MUCbMEHHbIE NPUEMBI, apUPMeTUUECKMe AeCTBUA C PpaLMOHabHbIMU

Yynucnamu.

HaxoauTb 3HaYeHMA YNCNOBbIX BblpaMEHMﬁ, NPUMEHATDb pasHoo6pa3Hble cnocobbl u I'IpI/IéMbI
BbIYMCNEHMA 3HAUYEHWNI p,pO6HbIX Bblpa)KEHVIﬁ, coaeprawunx 06bIKHOBEHHbIE U AecATUYHbIe ,El,p06l4.

MepexoanTb OT 0AHON GOPMbI 3aNUCK YMcen K apyron (npeobpas3oBbiBaTb AECATUUYHYIO APO6L B
06bIKHOBEHHY0, 06bIKHOBEHHYIO B AECATUYHYIO, B YAaCTHOCTU B BECKOHEYHYIO AECATUYHYIO Ap06b).

CpaBHMBaTb U yNopsaa0YMBaTb PaLMOHasIbHble YMCAa.
OKpyrnaTb yncna.

BbInOAHATL NPUKNAOKY U OUEHKY pe3yibTaTa Bbl‘-II/ICJ'IeHVIﬁ, OLLEeHKY 3HAYEHWI YNCNOBBIX Bblpa)KEHVIl‘;I.
BbinonHATb p,el‘;ICTBMﬂ CO CTeneHAMMU C HAaTypPa/bHbIMU NMOKa3aTeNAMMU.

MpUMeHATb NPU3HAKKN AeMMOCTH, PA3/IOKEHUE HA MHOMXKUTEIN HaTypPanbHbIX YUCen.

PelaTb NpaKTUKO-OPUEHTUPOBAHHbIE 334a4K, CBA3AHHbIE C OTHOLLEHUEM BEINYMH,
MPONOPLMOHANbHOCTLIO BEIUMYMH, MPOLEHTaMM, MHTEPMNPETUPOBATbL Pe3y/1bTaTbl PelleHnUs 3a4a4 C
YYETOM OrpaHUYEHNi, CBA3aHHbIX CO CBOMCTBAMM paccMaTpMBaeMbiX 06BHEKTOB.

Anrebpanyeckue BblpaXKeHUs

Mcnonb3oBaTh anrebpanyeckyto TePMUHOIOTUIO U CUMBOJIMKY, MPUMEHATbL €€ B NPOoL,Eecce 0CBOEHMA
y4yebHoro matepuana.

HaxoauTb 3Ha4YeHuA 6yKBEHHbIX Bblpa)-l-(EHVIi;I NP 3a4aHHbIX 3HAa4YEHUAX NepemMeHHbIX.

BbINoNHATb NPeobpa3oBaHUA LENoro BbiparkeHUs B MHOTOYAEH NpuBegeHneM Nogo6HbIX ciaraemblx,
pacKpbITMEM CKODOOK.

BbINONHATbL YMHOKEHWE 04HOYIEHA HA MHOTOY/IEH M MHOTOY/1IeHa HAa MHOTOYIEH, MPUMEHATb GOPMYbl
KBaJpaTa CYMMbl U KBagpaTa pasHOCTH.

OcyLecTBNATL Pa3N0KEHNE MHOFOYNEHOB Ha MHOXUTEM C MOMOLLbIO BbIHECEHMSA 33 CKOBKM 06LLero
MHOXXUTENS, TPYNMMPOBKM Cnaraemblx, NpumMmeHeHns GopMy COKPALLEHHOTO YMHOXKEHUS.

anMEHFITb npeo6pasosaHMﬂ MHOro4sneHoB AnA peweHnAa Pa3/indHbIX 3a4a4 N3 mateMaTuKu, CMEXKHbIX
npeameTos, U3 peaanoﬁ NPaKTUKU.

Mcnonb3oBaTb CBOMCTBA CTEMNEHEN C HaTypabHbIMW NOKa3aTenamum ona npeo6pa3OBava BblpaH(eHMﬁ.



YpaBHeHMA N HepaBeHCTBa

PewaTtb MHENHblE ypaBHEHMA C 04HOWN NEepeMeHHOM, NPUMEHSAA NpaBuaa Nepexoaa oT UCXO4HOT0o
YpaBHEHMA K paBHOCUIbHOMY eMy. MpoBepATb, ABAAETCA /I YUCIIO KOPHEM YPaBHEHUS.

MpuMeHATb rpaduyeckme MeToapbl NPU PeeHNN TNHENHDbIX YPAaBHEHUM U UX CUCTEM.

MoabupaTb NpUMepbI Nap YMcen, ABAAIOLWNUXCA PeLleHUeM IMHEWNHOTO YPaBHEHUA C ABYMSA
nepemeHHbIMU.

CTpouTb B KOOPANHATHOM NIOCKOCTU rpadUK NMHENHOTO YPaBHEHMA C ABYMSA NEPEMEHHbIMM, NONb3YACH
rpadpuKkom, NPUBOANTL NPUMEPDHI PELLIEHWNA YPaBHEHUA.

Pelwatb cucTeMbl ABYX IMHENHbIX YPABHEHUM C ABYMS NEPEMEHHBIMU, B TOM YUC/e TpadUUEcKm.

CoCTaBAATb U peLlaTb IMHENHOe YpaBHEHUE UAKN CUCTEMY IMHEWHBIX YPaBHEHMWI NO YCNOBUIO 334a4u,
WHTEPNPETMPOBATL B COOTBETCTBUM C KOHTEKCTOM 334a4M NOJIYYEHHbIN pe3ynbTar.

DyHKLUMK

M306pa>1<aTb Ha KOOp,D,MHaTHOﬁ I'IpFIMOVI TOYKH, COOTBETCTBYHOLWMNE 3a4aHHbIM KOOPANHATAM, Iy4u,
OTpe3Kn, HTepBasibl, 3aMUCbIBATb YNC/1OBbIE MPOMEXKYTKUN Ha anre6paw4ecr(om A3blKe.

OTmeuvaTb B KOOPAMHATHOM MNAOCKOCTM TOUYKM NO 3a4aHHbIM KOOPAMHATaM, CTPOUTb rpadUKM IMHENHBIX
byHKUMA. CTpouTb rpadmk dyHKUMM y = |x|.

OnucbiBaTh C NOMOLLbIO GYHKLMIA M3BECTHbIE 3aBUCMMOCTU MEXAY Be/IMYMHAMU: CKOPOCTb, Bpems,
paccTosHue, LeHa, KOJIMYecTBo, CTOMMOCTb, NPON3BOAUTEIbHOCTb, Bpems, 06bEM paboTbl.

HaxoauTb 3HaueHue GYHKLMMU MO 3HAYEHMIO e€ aprymeHTa.

MoHMmaTb rpadpuyeckmnii cnocob npeactaBieHns U aHanmMsa HGopMmaunm, U3BAEKaTb U
WMHTEePNPeTUPOBaTb MHGOPMALMIO 13 TPadMKOB peasibHbIX MPOLLECCOB Y 3aBUCUMOCTEN.

K KoHUy 06yuyeHus B 8 Kacce obyyarowmiica NoNyyYuT cnepyrolme npegmeTHble pesynbTathl:
Yucna 1 BbluMCeHUA

Ncnonb3oBaTb HavyaibHble npeacraBneHnAa 0 MHOXeCTBe AeﬁCTBMTeﬂbeIX qyucen anAa cpaBHeEHUA,
OKpyrneHvAa 1 BbIYNCIEHWNIA, M306pa)+(aTb AGVICTBMTeﬂbeIe Yncna TO4KaMu Ha KOOpAMHaTHOVI I'IpﬂMOVI.

MpMMEHATb NOHATUE apPUPMETUUYECKOTO KBAAPATHOrO KOPHSA, HAaXOAWUTb KBagpaTHbIe KOPHU, UCMONb3YA
NPV HEOBXOAMMOCTU KaibKYyIATOP, BbIMNOHATL MPeobpa3oBaHuUA BbipaXKeHWI, CogepiKaLlmx
KBaZpaTHble KOPHW, NCNOJIb3YA CBOMCTBA KOPHEN.

Mcnonb3oBaTh 3aNMcK 60bLWIKMX M MasbIX YUCEN C MOMOLLbIO AECATUYHBIX Apobelt u cTeneHei umicna 10.
Anrebpanyeckue BbipaXKeHUs

MpumeHATb NOHATUE CTEMEHM C LueNbiM NoKasaTesem, BbINOAHATb I'IpEO6pa3OBaHMFI Bblpa)KEHMVI,
cogepalnx cteneHu C LesibiM NoKasaTenem.



BbINONHATL TOXAECTBEHHbIE NPeobpa3oBaHMA PALMOHA/IbHbIX BbIPaXKeHUI Ha OCHOBE NpPaBuA AENCTBUIM
HaZ, MHOro4/sieHaMu 1 anrebpanyeckumm gpobamm.

PacknagpbiBaTb KBaApaTHbIN TPEXUYNEH HAa MHOXUTENMN.

anIMEHFITb rlpeo6pasoBava BblpaH(EHMﬁ AnAa peweHna pas3zindyHbiX 3a4a4 N3 MaTtemMaTuk, CMEXXHbIX
npeaomeTos, U3 peaanoﬁ NPaKTUKNU.

YpaBHEHNA N HepaBeHCTBa

PelwaTb IMHEHbIE, KBAaAPATHbIE YPAaBHEHUA U PaLMOHaAbHble YPaBHEHUSA, CBOSALLMECA K HUM, CUCTEMDI
ABYX YPaBHEHUMN € ABYMA NepeMeHHbIMMU.

MpoBOAMTb NPOCTENLLNE UCCeA0BAHMA YPABHEHMI U CUCTEM YPaBHEHMWIA, B TOM YMC/IE C MPUMEHEHMEM
rpaduyeckux npeacTaBneHuii (yCTaHaBMBaTb, UMEET /1M YPaBHEHUE UM CUCTEMA YPaBHEHUI peLLeHus,
€C/IN MMEeET, TO CKO/IbKO, U npoyee).

MepexoanTb OT cioBECHOW GOPMY/IMPOBKM 3a4a4M K e€ anrebpanyeckon Moaenm ¢ NoOMOLLbHO
COCTaB/IeHUA YPaBHEHUA MW CUCTEMbI YPABHEHWUI, MHTEPNPETUPOBAaTb B COOTBETCTBUM C KOHTEKCTOM
33[a4M NoJIyYeHHbIN pe3ybTarT.

MpUMEHATb CBOMCTBA YNC/IOBbLIX HEPABEHCTB A1 CPAaBHEHUS, OLLEHKMN, peLlaTb JMHENHblE HEPABEHCTBA C
OLHOW NepeMeHHOM U UX CUCTEMbI, AaBaTb rPadUUECKYHO UANIOCTPALMIO MHOXKECTBA peLleHuni
HepaBEeHCTBA, CUCTEMbI HEPABEHCTB.

DyHKLMK

MoHMMATL M UCNOb30BaTb GYHKLMOHA/IbHBIE MOHATUA U A3bIK (TEPMUHBI, CUMBOJIMYECKUNE
0603HaveHus), onpeaensite 3HaueHne GyHKLUUM No 3HaYEeHUIO apryMeHTa, onpeaenaTb CBOUCTBA
bYHKUMM No eé rpaduKy.

CTpouTb rpaduKm anemeHTapHbIX PyHKLUUIN BUAA:

y=k/x,y=x2,y=x3,y = | x|, y = VX, ON1CbIBaTb CBOMNCTBA YNC0BOM PYHKLMUM MO €€ rpaduky.
K KoHUy 06yuyeHuMs B 9 Knacce obyyarowmiica NoNyyYmT cnepyrolme npegmeTHble pesynbTathl:
Yucna 1 BbluMCeHUA

CpaBHMBaTb M YNOPALOYMBATL PALMOHA/bHBIE U MPPALMOHAbHbIE YKCAa.

BbinonHATb apmcblv\ewlqecme ,CI,EI‘;ICTBMFI C paunoOHanbHbIMM YNCnamm, co4eTan YCTHble U MMCbMEHHbIE
NPUEMBI, BbIMOJIHATb BbIYNCAEHMA C MPPALMOHANAbHBIMWU YACIAMMN.

HaxoauTb 3HaYeHUA CTeneHel C LeibIMM MOKa3aTeaaMU U KOPHEN, BbIUMCAATL 3HAYEHNA YNCA0BbIX
BbIParKEHUN.

OKpyrnATb AeNCTBUTE/IbHbIE YNCAA, BbIMONHATL NPUKUAKY pe3ynbTaTa BblYMCAEHUIA, OLEHKY YNCNOBBIX
BblpaXKeHMUN.

YpaBHeHMA N HepaBeHCTBa



PewaTb MHENHble N KBagpaTHbIe YPaBHEHUA, YpaBHEHNA, CBOAALLMECA K HUM, NpocTerwne Apo6Ho-
pauMOoHaibHbIe YpaBHEHUSA.

Pewatb cnctembl AByX JINHEMNHbIX ypaBHEHMVI C AByMA nNepemeHHbIMUN N CUCTEMDI ABYX ypaBHeHMl;'l, B
KOTOpPbIX OA4HO YpaBHEHNE HE ABNAETCA NNHENHbIM.

PelaTtb TEKCTOBbIE 33434M anrebpanyeckmm cnocobom ¢ MOMOLLbIO COCTaBEHWUS YPaBHEHUA UK
CUCTEMBI ABYX YPaBHEHWI C ABYMSA NepPeMEHHbIMMU.

MpoBoAUTb NpoOCTENLLINE UCCNEA0BAHNA YPABHEHWUIN U CUCTEM YPaBHEHWI, B TOM YUC/IE C MPUMEHEHUEM
rpaduyeckux npeacTaBneHuin (YyCTaHaBIMBaTb, UMEET /1M YPaBHEHWE UM CUCTEMA YPABHEHUI peLleHus,
€C/IN UMEET, TO CKO/IbKO, U Npoyee).

Pewatb NMHeNHbIE HepaBeHCTBa, KBaApaTHbleE HEPABEHCTBA, M306pa)-|-(aTb peweHne HepaBeHCTB Ha
YMCNOBOW I'IpFIMO[;I, 3anucbiBaTb peweHne C NOMOLbIO CUMBOJIOB.

Pelwatb cMcTeMbl IMHENHbIX HEepPaBeHCTB, CUCTEMbI HEPABEHCTB, BK/IIOYaKOLWMeE KBagpaTtHoe
HEpPaBEHCTBO, M306pa)KaTb peweHne Ccuctembl HeEPaBEHCTB Ha 4yncnoBom I'IpFIMOVI, 3anuncbiBaTb pelleHne
C NOMOLLbO CMMBO10B.

Ncnonb3oBaTb HEPABEHCTBA NPU PELLEHUN PaA3/IMYHbIX 3aau.
DyHKUMH

Pacno3sHaBaTb GyHKLMN U3y4eHHbIX BUAOB. [NOKa3biBaTb CXEMATUYECKM PACMONOKEHME Ha
KOOPZAMHATHOWM NAOCKOCTU rpaduKoB GyHKUMM Brga: y =kx, y =kx+b,y=k/x,y=ax2 +bx+c,y=x3,y=
VX, Y = |X|, B 3aBUCMMOCTW OT 3Ha4YeHM KoahPULMEHTOB, ONnUCbIBaTb CBOMCTBA GYHKLNIA.

CtpouTb 1 M306parkaTb cxemaTU4eckn rpaduKkn KBagpaTUUHbIX GYHKLUUIA, ONUCbIBATb CBOMCTBA
KBaZpaTUUHbIX QYHKLMIA N0 MX rpadmKam.

PacnosHaBaTb KBaApaTUUHYIO GYHKLMIO MO GOpMyne, MPUBOAMUTL NPUMEpPDLI KBAAPATUUYHbIX QYHKLMI U3
peanbHOM XKU3HM, GU3NKKN, TEOMETPUMN.

Yucnosble nocnegoBaTebHOCTU M NPOrpeccun
PacnosHaBaTb apUPpMETUUECKYIO U TEOMETPUYECKYIO MPOrPeccMm Npu pasHbix cnocobax 3agaHus.

BbINOAHATL BbIYMCAEHMA C UCNOAb30BaHNEM GOPMYI N-ro YneHa apudMeTMUecKol N reoMeTpUYEecKoi
Nporpeccuii, CyMmmbl NEPBbIX N YJIEHOB.

M306pa)‘KaTb Y/1eHbl NOCNen0BaTe/IbHOCTU TOYKaMM HaA KOOpLI,VIHaTHOﬁ NNOCKOCTU.

PewaTb 3a4auu, CBA3AHHbIE C YUCIOBLIMU NOCNEL0BATENbHOCTAMMU, B TOM YKC/E 334a4M U3 peasibHOM
U3HM (C MCNONb30BaHNEM KaNbKYNATOPA, LMPOBLIX TEXHOIOTUI).



TEMATUYECKOE MNMJTAHMPOBAHUE

7 KNACC
Konunyectso 4yacos
Ne HanmeHoBaHMe pas3aenos 1 Tem
n/n nporpammol KoHTpOAbHble MpakTnyeckne
Bcero
paboTbl paboTbl
Yucna v BblumcneHma. PaumoHanbHble
1 25 1
yuncna
2 Anrebpaunyeckme BblipaxKeHus 27 1
3 YpaBHEHMA N HepaBeHCTBA 20 1
4 KoopauHaTtbl 1 rpadmkn. PyHKumm 24 1
5 MosTOopeHue n 0606LEeHNE 6 1
OBLUEE KOJTIMYECTBO HYACOB N0
102 5 0

NMPOrPAMME




8 KNIACC

Konunyectso 4yacos

Ne HanmeHoBaHMe pa3genos n tem
n/n nporpammel B KOHTpOnbHbIE MpaKTnyeckue
cero
paboTbl paboTbl
1 Yucna u BblumcneHuna. KeagpatHble 15
KOPHU
5 Yucna mn Bbluncnenmsa. CreneHb 7
Lenbim Nokasatenem
3 Anrebpanyeckne BblparkeHus. c 1
KBaapaTHbIl TPEXUNeH
Anrebpanyeckne BblparkeHus.
4 15 1
Anrebpaunyeckas gpobb
YpaBHeHuA 1 HepaBeHCTBa.
5 15 1
KBagpaTHble ypaBHeHUA
6 YpaBHeHuA 1 HepaBeHCTBa. Cuctemeol 13
YPaBHEHW
YpaBHEHMA 1 HepaBEHCTBA.
7 12 1
HepaseHcTBa
8 @PyHKuMKN. OCHOBHbIE MOHATUA 5




9 ®yHKumMK. Yncnosble GyHKLUM 9
10 MoBTopeHMe K 0606LLEeHNE 6
OBLLUEE KOJTMYECTBO YACOB MO 107

NMPOrPAMME




9 KNIACC

Konunyectso 4yacos

Ne HanmeHoBaHMe pa3genos n tem
n/n | nporpammol KoHTpoAnbHble MpakTnyeckume
Bcero
paboTbl paboTbl

1 Yucna v BbluncaeHuA. [leictBuTeNbHble 9

yuncna
5 YpaBHeHnA 1 HepaBeHCTBa. YpaBHeEHMUA 14 1

C O4HOM NepemeHHoM

YpaBHeHMA U HepaBeHCTBa. Cuctembl
3 , 14 1

ypaBHeHWN

YpaBHeHMA U HepaBeHCTBa.
4 16 1

HepaseHcTBa
5 OyHKLUK 16 1
6 Yucnosble nocnegoBaTenbHOCTH 15 1

MNosTopeHue, 0bobuieHme,
7 P H . 18 1

cUcTEMaTU3aUnA 3HaAHUN
OBLEE KOJTMYECTBO HYACOB 0O

102 6 0

NMPOrPAMME







MOYPOYHOE MNJIAHMPOBAHUE

7 KNACC
Konuyectso vacos

Ne n/n Tema ypoka flata
Beero KoHTpOoAnbHbIE MpakTnyeckume n3yyeHmn

paboTbl paboTbl

1 MosTOpeHuMe 3a Kypc 6 Knacca. 1

2 MosTOpeHue 3a Kypc 6 Knacca. 1

3 Bx0oAHOM MOHUTOPUHT 1

4 PaumoHanbHble uncna 1

5 Yucnosble BbiparkeHMA 1

6 Yucnosble BbIparKeHuUA 1

7 BbipaxeHuAa c nepeMeHHbIMK 1

8 BblparkeHnA ¢ nepemeHHbIMU 1

9 CpaBHeHMe 3HayeHM I BbiparKeHUn 1

10 CpaBHeHMe 3HaYeHui BbiparKeHUn 1

11 CBolicTBa AeCTBUIM Hag, YMciamu 1




12 CBolicTBa AeCTBUIM Hag, YMciamu

13 ToxpgecTtsa. ToXAeCTBEHHbIE
npeobpa3oBaHuMA BblpaxKeHN

14 Toxaectsa. ToXAeCTBEHHbIE
npeobpa3oBaHMA BblpaXKeHU

15 KoHTposbHas pabota Nol

16 YpaBHeHME N ero KopHu

17 JInHeliHoe ypaBHEHMe C o4HOM
nepemMmeHHoM

18 JlnHeliHoe ypaBHEHME C O4HOM
nepemeHHoOM

19 PeleHune 3aga4 c nomoLLbto
YpaBHEHWU

20 PeleHune 3aga4 c nomolblo
YpaBHEHWU

71 PelweHue 3aaa4 ¢ nomoLbto
YPaBHEHUM

22 dopmynbl

23

KoHTposibHana paboTa N2




YuncnoBble MPOMEKYTKM

24
Y70 Takoe PyHKLMA

25

26 BbluMcneHne 3HaYeHU GyHKUUKM No
dopmyne

27 BbluncneHune 3HaueHU GyHKLUKU No
dopmyne

28 Ipaduk PyHKLMM

29 paduk dyHKUUM
MpAamasa nponopumMoHanbHOCTb U eé

30 rpaduk

31 NnHenHana GyHKLMA N e€ rpaduK

32 JNInHenHana GyHKLMA N eé rpadukK

33 3agaHne GYyHKLMU HECKONbKUMMU
cnocobamm

34 3apaHne GYHKLMM HECKONBKUMMU

cnocobamm




KoHTposibHana paboTa Ne3

35
OnpegeneHune cTeneHn c HaTypaabHbIM

36 nokasaTtenem

37 YMHOKeHne n geneHune cteneHem

38 YMHOKeHne n geneHune cteneHem

39 Bo3BeaeHuMe B cTeneHb Npon3BeaeHmA
W cTeneHu

40 Bo3BeaeHuMe B cTeneHb Npon3BeaeHmUA
M cTeneHun

41 OfHOUNEH 1 ero CTaHAAPTHbIN BUA,

42 YMHOXeHMe ofHO4Y1IeHOB. Bo3BeaeHume
Oo4HOYNEeHa B CTeneHb

43 YMHOXeHune ogHo4NeHoB. Bo3segeHue
04HOY/NIeHA B CTEMEHDb

44 PYHKUMKN Y = X2 U Y = X3 N UX rpadPuKn

45 PYHKUNN Y = X2 U Y = X3 U UX rpaduUKn

46 O NpOCTbIX M COCTABHbIX YNCNAX




MpakTuyeckan pabota no teme

47 «Anrebpanyeckue BblpaxKeHna»

48 MpomeXKyToYHbIN MOHUTOPUHT

49 MHoOrouneH n ero cTaH4APTHbLIN BUA,

50 MHoOrouneH n ero cTaHAAPTHbLIN BUA,

51 CnokeHue n BblMMTAHNE MHOTOY/IEHOB

52 CnokeHue u BblMMTAHNUE MHOTOY/IEHOB

53 YMHOXXeHne ogHo4Y1eHa Ha MHOroYneH

54 YMHOXXeHune ogHOo4YeHa Ha MHOroYneH

5c BbiHeceHMe obLero MHOXKUTENA 33
CKOBKM

56 BbiHeceHMe obLLero MHOXKNUTENA 3a
CKOBKM

7 BblHEeceHMe 06LLero MHOXUTE A 33
CKOBKM

cg YMHOX€eHMe MHOro41eHa Ha
MHOFOYNEH

5g YMHOX€eHMe MHOro41eHa Ha

MHOro4naeH




YMHOXKeHne MHoro4yneHa Ha

60
MHOroYNeH

61 PasnoxkeHne mHorouneHa Ha
MHOXUTENN cnocobom rpynnuUpoBKM

62 PasnoxeHne mHOro4yseHa Ha
MHOUTeNN cnocobom rpynnmMpoBKM

63 [eneHune c octaTtkom

64 KoHTposibHan paboTa Ned

65 Bo3BezeHue B KBa4paT M B KYy6 cymmbl
W Pa3HOCTU ABYX BblpaxKeHWUM

66 Bo3BeaeHuWe B KBAaApaT U B Ky6 cymmbl
W Pa3HOCTM ABYX BblParKeHN
PasnoxeHne Ha MHOXUTeNN C

67 nomolLbto Gopmyn KBagpaTta CyMmbl U
KBaJpaTta pa3HoCTU
PasnoxkeHne Ha MHOXUTENU C

68 nomouybto Gopmyn KBagpaTta CyMMbl U
KBajpaTta pa3sHoCTH

69 YMHOXeHue pasHOCTH ABYX
BbIPAXKEHUIM HA UX CYMMY

70 YMHOXeHue pa3HOCTH ABYX

BbIPAXKEHUIM HA UX CYMMY




PasnoxkeHune Pa3HOCTN KBA4paTOB Ha

71
MHOXUTENN

79 PasnoxeHune pasHOCTM KBaApPaTOB Ha
MHOUTENN

73 Pa3noxkeHne Ha MHOXUTENN CYMMbI U
pa3HOCTU KyboB

74 KoHTponbHasa pabota Ne5

75 Mpeobpa3oBaHuMe LENOro BblparKeHUs
B MHOrOYNeH

76 MpeobpazoBaHUe LENOro BblparKeHUs
B MHOrOYNEH

-7 MpumeHeHMe pa3nmnyHbIx cnocobos
ONA Pa3NoXKeHUA Ha MHOXUTENN

78 MpumeHeHMe pasnyHbIX cnocobos
ONA PA3NoXKeHUA Ha MHOXUTENU

79 Bo3seseHune aBy4yneHa B cTeneHb

80 KoHTposibHan paboTa Ne6

81 JNInHenHoe ypaBHeHMe Cc AByMA
nepemeHHbIMK

82

IpaduK NIMHENHOTO YpaBHEHMUA C




AByMA nepemMmeHHbIMn

lpaduK NMHENHOTO YpaBHEHMUA C

83
OBYMA NepemMeHHbIMU

84 CncTeMbl IMHENHDBIX YPABHEHWI C
OBYMA NepemMeHHbIMU

85 CucTeMbl IMHENHbIX YPAaBHEHWN C
OBYMA NepemMeHHbIMU

86 Cnocob noacTaHOBKM

87 Cnocob noacTaHOBKM

88 Cnocob cnoxeHus

89 Cnocob cnoxeHus

90 PelleHune 3a4a4 C NOMOLLBIO CUCTEM
YPaBHEHUM

91 PelweHwne 3a4a4 C MOMOLLBIO CUCTEM
YpaBHEHWU

92 JInHenHble HepaBeHCTBA C ABYMA
nepemeHHbIMU U UX CUCTEMDI

93 JInHeNHble HepaBeHCTBA C ABYMA
nepemeHHbIMU U UX CUCTEMDI

94 KoHTposibHan paboTa No7




95 MNosTOopeHue 1
96 MNosTOopeHue 1
97 MoBTOpeHune 1
98 MoBTOpeHune 1
99 MoBTopeHune 1
100 MosTopeHue 1
101 MNosTOopeHue 1
102 UTorosas KOHTPO/IbHan paboTa 1
OBLWEE KOJIMYECTBO HYACOB MO NMPOrPAMME 102




8 KNIACC

Konnuyectso vacos

Jata
Ne n/n Tema ypoka
B KOHTpOnbHbIE MpaKTnyeckue n3yyeHun
cero
paboTbl paboTbl

1 NosTopeHue 3a Kypc 7 Knacca 1
2 NosTopeHue 3a Kypc 7 Knacca 1
3 BBOAHbIN MOHUTOPUHT 1
4 PaunoHanbHble BblpaXkeHuA 1
5 OcHoBHoe cBoncTBO Apobun. CokpalleHue 1

Apoben
6 OcHoBHoe cBoncTBO Apobu. CoKpalleHume 1

apobeit
. CnoeHue u BbluMTaHUe apoben c 1

OAMHAKOBbIMM 3HAMEHATENAMM
3 CnokeHune 1 BbluMTaHUE apobeli ¢ 1

pa3HbIMW 3HAMEHATENAMM
9 CnoeHue n BbluMTaHUe apoben ¢ 1

Pa3HbIMUN 3HAaMEHATENTAMU




10 KoHTposibHana pabota Ne 1

1 YMHoKeHue apobeit. BossegeHune
Apobeit B cTeneHb

12 OdeneHne gpobeit

13 MNpeobpasoBaHuMe paLMOHaNbHbIX
BblpaXKeHui

1 MNpeobpasoBaHuMe paLMOHaNbHbIX
BblPaXKeHUM

15 dyHKumAa y = k/x v eé rpadpumk

16 MpeAacTtaBneHne gpobu B BUAE CYMMbI
apobei

17 KoHTposibHana paboTa Ne 2

18 [encrteutenbHble Yncna

19 KBagpaTHble KOpHU. ApudmeTnyeckuni
KBaZpaTHbIA KOpeHb

20 KBagpaTHble KOpHU. ApudmeTnyeckunit
KBaZpaTHbIi KOPeHb

21 YpasHeHue x> =a

22 YpaBHeHue x% = a




23 KBagpaTHbIl TpéxuneH

24 KBagpaTHbIl TpéxuneH

25 HaxoxaeHne npubAnKEHHbIX 3HAYEHW
KBaZpaTHOro KOpHA

26 OyHKUMA Y = VX

27 KBagpaTHbI KOpeHb U3 NPOM3BEAEHUA U
Apobun

28 Anrebpaunyeckan apobb

29 KBaapaTHbI KOPEHb M3 CTENEHU

30 KoHTposbHan pabota Ne 3

31 BbIHeCceHMe MHOXKUTENA 32 3HAK KOPHSA.
BHeceHMe MHOXUTeNs Nog, 3HaK KOPHA

32 BblHECEHME MHOXKMUTENA 33 3HAK KOPHSA.
BHeceHVe MHOXUTeNA Nog, 3Hak KOpHA

33 MNpeobpasoBaHue BblpaxKeHUMN,
cofeprKalmx KBaapaTHbIE KOPHU

34 Mpeobpa3oBaHuMe BbipaKeHWUH,
coAeprKaLlmMx KBagpaTHbIE KOPHU

35 MpeobpasoBaHne ABONHbIX PagMKaioB




36 KoHTposbHasA pabota Ne 4

37 HenonHble KBagpaTHble ypaBHEHUA

38 ®Popmyna KOpHel KBagpaTHOro
ypaBHeHUA

39 dopmyna KopHel KBagpaTHOro
ypaBHeHwUs

40 dopmyna KopHel KBagpaTHOro
ypaBHeHUA

41 PeweHwne 3agay

42 PeweHwe 3agay

43 Teopema Buerta

44 Teopema Bueta

45 KoHTposibHas pabota Ne5

46 KBagpaTHbI TPEXYNEH N €r0 KOPHMU

47 KBagpaTHbI TPEXYNEH N €r0 KOPHMU

48 PasnoxeHune KBagpaTHOro TpéxyneHa Ha
MHOXNUTENU

49 PasnokeHue KBagpaTHOro TpPExyieHa Ha

MHOXUTENN




PasnoxeHune KBagpaTtHOro TpéX‘-IJ'IEHa Ha

50
MHOXUTENN

51 PelweHne gpobHbIX paLMOHaNbHbIX
YypaBHEHUM

5y PeweHne gpobHbIx paLMoOHanbHbIX
ypaBHeHUM

53 PelweHune apobHbIX paLMOHaNbHbIX
ypaBHeHUM

" PelweHne gpobHbIX paLMOHaNbHbIX
ypaBHEHUM

55 PeweHwne 3agau.

56 PeweHne 3apau.

7 YpaBHeHWe ¢ ABYMA NEPEMEHHBIMU U €ro
rpaduk

cg NccnepoBaHne cMcTeM ABYX IMHENHbIX
YyPaBHEHW C BYMA NepeMeHHbIMU

5g NccnepoBaHue cucTem ABYX IMHENHbIX
YPaBHEHW C BYMA NepeMeHHbIMU

60 paduuecknit cnocob peleHns cuctem

ypaBHeHUM




lpadmyeckunit cnocob pelieHnsa cuctem

61 .
ypaBHEHNN

62 Anrebpamnyecknin cnocob pelueHuns
CUCTEM YPaBHEHM

63 Anrebpaundecknin cnocob pelueHus
CUCTEM YpaBHEHU

64 Anrebpamnyecknin cnocob pelueHus
CUCTEM YPaBHEHW

65 PeweHune 3apay

66 PeweHune 3apay

67 YpaBHeHMA ¢ napameTpom

68 YpaBHeHMA ¢ napameTpom

69 KoHTposbHasa pabota Ne6

70 Yncnosble HepaBeHCTBa

71 CBOWICTBa YMCNOBbIX HEPABEHCTB

72 CnoxkeHune 1 yMHOXKeHUe YNCI0BbIX
HepaBeHCTB

73 CnoxkeHune 1 YMHOXKEeHUe YNCNOBbIX

HepaBeHCTB




74 MNepeceyeHne n 06bEANHEHNE MHOXKECTB

75 Yncnosble NPOMENKYTKHN

76 PelleHne HepaBeHCTB C O4HOM
nepemeHHoOM

27 PelweHne cnctem HepaBeHCTB C O4HOM
nepemeHHoM

78 PeleHne cuctem HepaBEHCTB C OAHOM
nepemeHHoM

79 JloKa3aTenbCTBO HEPABEHCTB

80 KoHTposbHas pabota Ne7

81 PyHKuMA. ObnacTb onpeseneHuns u
MHOeCTBO 3Ha4YeHNN GYHKLUK

82 ®yHKUMA. OBnacTb onpeaeneHuna n
MHOeCTBO 3Ha4YeHUM GYHKLUK

83 CeolicTBa GyHKLUN

84 CBolicTBa IMHEMHOMN GYHKLMM

85 ColicTBa IMHENHON YHKLMM

86 CsovictBa pyHKUMI Yy = k/ x ny =Vx

87 CsovicTBa pyHKUMI Yy = k/ x ny =Vx




88 Uenas n gpobHas yacti umcna

89 Uenas n gpobHas yacti umcna

90 KoHTposibHas paboTa Ne8

o1 OnpegeneHue CTENEHN C LeSIbIM
OTpULUATENbHbIM MOKa3aTesem

92 CBOWCTBA CTEMEHM C LLe/IbIM MOKa3aTesiem

93 CBOWCTBA CTEMEHM C LLe/IbIM MOKa3aTeiem

94 MNoHATMe CTaHAaPTHOro BUAA YMcaa

95 PeweHune 3aaa4 ¢ 601bWMMM U ManbIMU
yncnamm

96 OYyHKUMM Y =X -1 My =X -2 N NX cCBOICTBA

97 KoHTponbHana pabota No9

98 MNosTOpeHue

99 MNosTOpeHue

100 MNosTOpeHue

101 NToroean KOHTpO/IbHaA paboTa

102 MoBTOpeHWE OCHOBHbIX MOHATUM U

MeTOL0B KypcoB 7 1 8 Knaccos,
0606LLeHNe 3HaHWI




OBLUEE KOJIMYECTBO YACOB MO NPOrPAMME

102




9 K/TACC

Konunyectso yacos

Ne [aTa
Tema ypoKa

n/n 8 KOoHTpOoAnbHbIE MpaKkTnueckue n3yyeHua

cero
paboTbl paboThbl

1 JelcTBuA Hag AeNCTBUTENbHBIMU 1
yncnamm

5 JencTBma Hag AeACTBUTENbHBIMMA 1
yncnamm

3 [enctena Hag AeiCcTBUTENbHBIMMU 1
yncnamm

4 CpaBHeHMe OeNCTBUTENbHbIX 1
yuncen

c CpaBHeHMe AeCTBUTENbHbIX 1
yucen

6 MorpewHoCcTb U TOYHOCTb 1
NPUBANKEHNS

7 KoHTposbHana pabota Nel 1 1
Pasmepbl 06beKTOB

g OKpYKaloLWero mmpa u 1
ONMTENBbHOCTb MPOL,ECCOoB B
OKpy)KatloLwem mupe

9 BBOAHbIN MOHUTOPUHT 1
MpaKTUKOOPUEHTUPOBAHHbIE

10 1
3agaumn

1 MpaKTUKOOPUEHTUPOBAHHbIE 1
EEVER]Y
To4yHOCTb NpeacTaBeHmA

12 [eNCTBUTEeNbHbIX Yncen B BUae 1
AecaTUYHbIX apobeit. Ynucno

13 KoHTponbHas pabota No2 1 1




CBolicTBa YETHOCTU U HEYETHOCTU

14 .
YHKUMIM

15 CBOICTBa YETHOCTU U HEYETHOCTU
YHKUMI

16 CBo#cTBa YETHOCTU N HEYETHOCTU
dYHKUMI

17 paduKn 1 cBOMCTBA HEKOTOPbIX
BMAO0B GYHKUNIM

18 lpaduKM 1 CBOMCTBA HEKOTOPbIX
BUAOB QYHKLUMMN

19 paduKn 1 cBOMCTBA HEKOTOPbIX
BMA0B GYHKLUMIA

20 PyHKUMA ¥ = ax2, eé rpaduK u
CBOMCTBA

”n PyHKLUMA Y = ax2, e€ rpadPuK u
CBOWMCTBA

27 FpaduK dyHKUMM Yy =ax 2+ NNy =
a(x—m)2

23 fpaduKk dyHKUMM Yy =ax2+nuny =
a(x—m)2

" MocTtpoeHue rpaduka
KBagpaTu4HOM PpyHKLMMU

5e MocTtpoeHue rpaduka
KBaZpPaTUYHOM BYHKLMUK

26 MocTpoeHune rpadurka
KBagpaTUYHON GyHKUUN

7 OpobHOo-NnHeNHan GyHKLMA N eé
rpadpuk

)8 OpobHO-NnHeNHan GyHKUMA N eé
rpadumk

29 KoHTposibHas paboTa Ne3




30 Llenoe ypaBHeHWE 1 €ro CBOMCTBA

31 Llenoe ypaBHeHMe 1 ero cBOMCTBa

32 [OpobHble paunoHanbHble
ypaBHeHusA

33 [pobHble paumoHanbHble
ypaBHeHusA

34 PelleHune TeKCTOBbIX 33434 €
NMOMOLLbIO YPaBHEHWN

35 PelweHne TeKCcTOBbIX 3a4a4 C
NMOMOLLLbIO YPaBHEHWUIA

36 PelleHune TeKcTOBbIX 33434 €
NMOMOLLbIO YPaBHEHWN

37 KoHTposibHan paboTa Ned

18 PelwweHne HepaBeHCTB BTOPOM
CTENEeHU C O4HOMN NepemMeHHOM

39 PelweHne HepaBeHCTB BTOPO
CTeneHn c og4HOMN NepemMeHHoM

40 PeweHune HepaBeHCTB MeTO40M
WHTEepBanoB

a1 PelwleHne HepaBeHCTB MeTo40M
WHTEpPBaNoB

47 HekoTopble npuémsbl peleHna
LeNbIX ypaBHEHU

43 KoHTposbHana paboTa Ne5

a4 YpaBHeHue ¢ AByMA
nepemeHHbIMM U ero rpadumk

45 YpaBHeHuWe ¢ aByMmA
nepemeHHbIMM U ero rpadumk

46 YpaBHeHue ¢ ABYyMA

nepemeHHbIMN n ero rpachK




47

PelwweHune cuctem ypaBHeHU ¢
ABYMA NepemeHHbIMU

48

PewweHune cuctem ypaBHEHWUI C
ABYMA NepemMeHHbIMK

49

PewweHune cuctem ypaBHEHWUIA C
ABYMA NepemeHHbIMK

50

PelweHune cuctem ypaBHeHU ¢
ABYMA NepemeHHbIMU

51

UccnepoBaHue cuctembl ABYX
JNINHEMHbIX YpaBHEHWUI C ABYMA
nepemeHHbIMM

52

MccnepgoBaHue cnuctembl AByx
JINHEWHbIX YPaBHEHWUM ¢ ABYMS
nepemeHHbIMM

53

PelweHue 3aaa4 ¢ NOMOLLLbIO
CUCTEM YPaBHEHUI BTOPOIA
CTeneHu

54

PelweHue 3a4a4 ¢ NOMOLLbIO
CUCTEM YPaBHEHUI BTOPOIA
cTeneHu

55

PelweHue 3apay c nomolLbto
CUCTEM YPaBHEHUI BTOPOWA
CTeneHu

56

PeweHune 3apay c nomoubio
CUCTEM YPaBHEHW BTOPOW
cTeneHu

57

HepaBeHcTBa ¢ AByMA
nepemeHHbIMM

58

HepaseHcTBa ¢ ABYyMA
nepemeHHbIMU

59

HepaBeHcTBa ¢ AByM#A
nepemeHHbIMM

60

Cncrembl HepaBeHCTB C ABYyMA
nepemeHHbIMU




CucTemMbl HEPaBEHCTB C ABYMA

61
nepemeHHbIMM

62 CucTembl HEpPaBEHCTB € ABYMA
nepemeHHbIMM

63 CucTembl HEPABEHCTB C ABYMA
nepemeHHbIMM

64 CucTembl HEPABEHCTB C ABYMA
nepemeHHbIMM
HekoTopble npnémsl pelweHua

65 CUCTEM YPaBHEHUI BTOPOIA
CTENEHM C ABYMA NepemMeHHbIMM
HekoTopble npuémsbl peLleHuns

66 CUCTEM YPaBHEHW BTOPOW
CTENEHM C ABYMA NepeMeHHbIMM
HekoTopble npuémsbl peleHna

67 CUCTEM YPaBHEHW BTOPOW
CTEeNeHu C ABYyMA NepemMeHHbIMM
HekoTopble Nnpnémsl peleHua

68 CUCTEM YPaBHEHUI BTOPOIA
CTeneHu ¢ AByMA NepemeHHbIMM

69 KoHTposbHas paboTa No6

70 MocnepoBaTenbHOCTU
OnpeaeneHne apndmeTnyeckon

71 nporpeccun. Popmyna n-ro yneHa
apudmeTnyeckomn nporpeccum
OnpeaeneHne apndmeTnyecKkomn

72 nporpeccun. Popmyna n-ro YieHa
apudmeTUYECKoMn nporpeccum
OnpeaeneHne apnupmeTnyecKkomn

73 nporpeccun. Popmyna n-ro 4ieHa
apudmeTnYecKoi nporpeccum

74 ®dopmyna cymmbl NepBbIX N

4yneHoB apudmeTUYECKOM




nporpeccumu

75

dopmynia cymmbl NepBbIX N
Yy/sieHOB apudmeTUUYECKOM
nporpeccumn

76

dopmyna cymmbl Nepsbix N
YyseHoB apudPMeTUYECKOM
nporpeccuu

77

KoHTposibHan paboTa Ne7

78

OnpeseneHne reomeTpUYecKomn
nporpeccun. Popmyna n-ro YaeHa
reoMeTpnyYecKon nporpeccun

79

OnpeaeneHne reoMmeTpuyecKomn
nporpeccun. opmyna n-ro yneHa
reomeTpuyeckon nporpeccun

80

dopmyna cymmbl NepBbIX N
Y/IEHOB reOMeTPUYECKON
nporpeccmm

81

dopmyna cymmbl NepsbIx N
Y/IeHOB reoMeTpPUYEeCcKomn
nporpeccuu

82

MeToa maTemaTN4YecKoM
MHAYKUMU

83

MeTtoa maTemaTnyecKom
NHAYKUUU

84

KoHTposnbHas paboTa No8

85

MNosTopeHune, 0606LLeHME,
cucTemMaTmsaumsa 3HaHUM Kypcos 7
—9 Knaccos

86

MoBTOpeHne, 0606LEHNE,
cuctemaTmsalma 3HaHMIA Kypcos 7
—9 Knaccos

87

MNMoBTOpeHune, 0606LeHNE,
cucTemaTmsaumsa 3HaHUI Kypcos 7




— 9 Knaccos

88

MNosTopeHune, 0606LLeHME,
cucTemaTmsauma 3HaHUM Kypcos 7
— 9 Knaccos

89

MoBTOpeHNe, 0606LLEHNE,
cucTemMaTmMsaumsa 3HaHUM Kypcos 7
— 9 Knaccos

90

MoBTOpeHne, 0606LEeHNE,
cucTemaTmsaluma 3HaHUIA Kypcos 7
— 9 Knaccos

91

MNosTopeHune, 0606LIeHME,
cucTemaTmsauma 3HaHUM Kypcos 7
— 9 Knaccos

92

MNosTopeHune, 0606LLeHME,
cucTemaTmMsaumsa 3HaHUM Kypcos 7
—9 Knaccos

93

MoBTOpeHne, 0606LLEHNE,
cuctemaTmsalma 3HaHMIA Kypcos 7
—9 Knaccos

94

MoBTOpeHune, 0606LeHNE,
cucTemaTMsaumsa 3HaHUI Kypcos 7
—9 Knaccos

95

MNosTopeHune, 0606LLeHME,
cucTemaTmsauma 3HaHMM Kypcos 7
— 9 Knaccos

96

MoBTOpeHne, 0606LLEHNE,
cucTemaTmsauma 3HaHUM Kypcos 7
—9 Knaccos

97

MoBTOpeHne, 0606LEeHNE,
cucTemaTmsaumsa 3HaHUI Kypcos 7
—9 Knaccos

98

MNosTopeHune, 0606LIeHME,
cucTemaTmsauma 3HaHUM Kypcos 7
— 9 Knaccos




MNosTopeHune, 0606LIeHME,

99 cucTemaTmsauma 3HaHui Kypcos 7 | 1
—9 Kknaccos
MosTopeHue, 060bLEeHME,

100 cucTemaTmsauma 3HaHui Kypcos 7 | 1
—9 Knaccos

101 NToroBan KOHTPOJIbHan paboTa 1
0O606uleHne U cucTemaTmnsaums

102 . 1
3HAHU

OBLLEE KONTMYECTBO YACOB MO 107

MPOrPAMME




