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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO 0OIIero oOpa3oBaHUS: OHA
o0ecrneynBaeT U3y4eHue IPYrux AUCLUIUINH, KaK €CTECTBEHHO-HAayYHOI'0, TAK U TYMaHUTapHOI'0
LIUKJIOB, €€ OCBOCHHE HEOOXOIUMO AJISl MPOJOJDKEHUSI 00pa30BaHMs U B ITOBCEIHEBHOMN >KHU3HH.
PasButne y oOydaomuxcs Hay4yHBIX TPEACTABICHUH O TPOUCXOKICHHH M CYIIHOCTH
anreOpandeckux aOCTpakiui, CrnocoOe OTpPaKCHHS MATEeMATHYECKOW HAyKOW SBICHHA U
IPOLIECCOB B INpUPOAE U OOIIECTBE, POJM MATeMaTHYECKOrOo MOJEIMPOBAHUS B HAyYHOM
IO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS U KAa4eCTB
MBIIICHHSI, HEOOXOAUMBIX I aJalTallid B COBPEMEHHOM IM(poBoM obmiecTBe. M3ydyeHnue
anreOpsl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIIJICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NeMcTBUS U BBIBOJBI, (OpMYIHpOBaTh yTBepkIeHUs. OcBOeHHE Kypca anreOpbl 0o0ecreunBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYJaloIIUXCA: OHH HCIOJB3YIOT JACAYKTUBHBIE H
UHIYKTHBHBIE PACCYXACHUs, 0000IMIEeHNe M KOHKPETH3alUio, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mnpeanoyaraeT 3HAYUTENIbHBIH OO0BEM CAMOCTOSTENIBHOM JEsTEeIbHOCTH
o0yyaroImuxcs, IO3TOMY CaMOCTOSITEJIbHOE pELIeHHWEe 3a7ad  SBISIeTCS  peanu3aunueit
JeSITeILHOCTHOTO TMPUHIINTIA 00YIeHUSI.

B crpykrype mnporpammel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJAEp)KaTeIbHO-METOAMYecKue JIuHuM: «Hucna u
BBIUUCIICHUS», «AJIreOpandeckue BbIPRKEHUS», «YpaBHEHHUS M HEpaBeHCTBa», «DyHKIUMY.
Kaxnas 3 3TuX comepkaTenbHO-METOAMYECKHIX JIMHUI pa3BUBACTCS HA MPOTHKECHUH TPEX JIeT
U3y4eHHs Kypca, B3aUMOJICHCTBYS C IPYTMMH €ro JIMHUSAMU. B Xone n3ydenus yaeOHOro Kypca
00y4aroImuMcs IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBA3M ¢ 3THM B mporpaMmy y4eGHOro Kypca «Aiaredpay BKIIOUEHbI HEKOTOPbIE OCHOBBI
JIOTHKH, TPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3leliax MaTeMaTHYecKOoro oOpa3oBaHUS H
CHOCOOCTBYIOIIHE OBJIAICHHIO 00yJaFOIIUMUCS OCHOB YHUBEPCATBHOTO MAaTEMaTHYECKOTO S3BIKA.
CopnepxaTenbHOW M CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOro Kypca «Anredpa» sBISETCS €ro
UHTETPUPOBAHHBII XapakTep.

Coneprxanue TMHUH «YWCIIa ¥ BBIYUCICHUS» CITY>KUT OCHOBOM TSI TaTbHEHIIIETO H3YIEeHUS
MaTeMaTHKH, CIOCOOCTBYET Ppa3BUTHIO y OOYyYarOIUXCS  JIOTHYECKOTO  MBIIUICHHS,
(OpMHPOBAHUIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJMMBIX JJIsi MOBCEJHEBHON XM3HHU. Pa3BUTHE MOHATHS O YMCIE HA YpOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M UPPANMOHAIBHBIMH YHCIIAMH,
(GbopMHUpPOBaHUEM TIPEACTABICHUIN O NEHCTBUTEILHOM YHMCie. 3aBEPIICHHUE OCBOCHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepxanne JByX aireOpauecKux JHMHUH — «AnreOpanyecKkue BBIPAKECHUS» U
«YpaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHHIO Y OOYUAIOIIMXCSI MATEMATHIECKOTO
ammapara, HeoOXOMMOTO JUTS PEIICHHS 3a7]ad MaTeMAaTHKH, CMEXHBIX NPEAMETOB U MPAKTHKO-
OpPUEHTHPOBaHHBIX 3agauy. Ha ypoBHe ocHOBHOro oOmero obpa3zoBaHMs y4eOHBIM MaTepual
IpYNIUpYeTcs BOKPYT palMOHAIbHBIX BBIpOKEHHH. Asnredpa JIeMOHCTpUpYET 3HAYeHHE
MaTeMaTHKU KaK s3bIKa JUIST TIOCTPOCHUS MATeMaTHYEeCKUX MOJEJIEeH, ONMMCAaHUs TPOILECCOB U
ABJIEHUHN peallbHOTO Mupa. B 3amaunm oOydeHust anredpe BXOAAT TaKKe JajbHeillllee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHUS,, HEOO0XOAMMOro, B YaCTHOCTH, JJIS OCBOEHHS Kypca
UHPOPMATUKK, M OBJAJCHHE HaBbIKAMU JEAYKTUBHBIX paccyxnaeHuil. I[IpeoOpazoBanue



CUMBOJIBHBIX ()OPM CITOCOOCTBYET Pa3BUTHIO BOOOPAKEHHS, CTIOCOOHOCTEH K MaTEMaTHYECKOMY
TBOPYECTBY.

Conepxanne  (yHKIMOHAIBHO-TPAUUECKOW  JIMHUM  HAIeNeHO Ha  TOJy4YeHHUe
00y4aromuMucs 3HaHUHN 0 QYHKIHMAX KaK BaKHEHIIeH MaTeMaTHUeCKON MOJIENU JJIs OTIMCAHUS U
UCCJIEIOBaHMsI PAa3HOOOPA3HBIX MPOIIECCOB M SIBICHUUW B mIpupone M odmiectBe. M3yueHue
MaTepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYaIOLIMXCS YMEHUS HCIONb30BaTh pPAa3INYHbIC
BBIPA3UTEIbHBIC CPENICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHBIC, CHMBOJWYECKHUE, rpaduueckue,
BHOCHT BKJIaJ] B JOPMHUPOBAHUE MPEACTABICHUN O pOJIM MATEMATUKHU B PA3BUTUU [IUBUWIIU3ALMU U
KYJIBTYPBI.

Cornacno yueObHOMY MIaHy B 7-9 Kkiaccax u3y4aercs yueOHbIN Kypc «AnreOpay, KOTOPbIi
BKIIIOYAET CJICAYIOIIHE OCHOBHBIC pa3lelbl colepkaHus: «Yucna W BBIYKCICHHS,
«AnreOpanyecKkue BhIpaKEHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha mn3yuenue yuebHoro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kiracce — 102 gaca (3
yaca B Hejeno), B 8 kimacce — 102 gaca (3 gaca B Heneno), B 9 kinacce — 102 gaca (3 yaca B
HEJIEIIO).



COJEPKAHUE OBbYYEHUA
7 KJIACC

Yucia 1 BLIYMCICHHUA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO0]] OT OJHOM (POPMBI 3aITUCH APOOEH K APYTOH.
IloHsiTHE pallMOHAIBLHOIO YHCIIA, 3aIIMCh, CPABHEHUE, YIOPAIOYMBAHUE PALMOHAIBHBIX YHUCEIL.
Apudmerndeckue neiicTBUS ¢ pallMOHAIbHBIMU yKcaaMy. Pelienne 3a1a4 U3 peaabHON IPaKTUKU
Ha 4acTH, Ha ApoOu.

CremneHb ¢ HaTypajlbHBIM IOKa3aTeJIeM: ONpEENICHUE, IPeoOpa3oBaHuE BBIPAXKEHUN Ha
OCHOBE OTpE/ICICHHUS, 3aUCh OOJBIINX 4Kcel. [IponeHTsl, 3anich MPOIEHTOB B BUJE ApOoOU U
JpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33Jaul Ha IPOLIEHTHI, PELIEHNE 3aad U3 pealbHOU
IIPAKTUKU.

IIpuMeHeHne NPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIA HaTyPaJIbHbBIX YHCEI.

PeanbHbIe 3aBUCHMOCTH, B TOM YHCIIE IPSMasi M 00paTHast IPOIOPLHUOHATIBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepeMeHHBIE, YHCIOBOE 3HAUYEHUE BBIPAKEHUS C NEpeMEHHOW. JlomycTumble 3Ha4YeHUs
nepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEXTy BEIMYMHAMU B BUE (GopMyItbl. Beraucienus
no ¢opmynam. IIpeobpa3oBanne OyKBEHHBIX BBIPaKEHUM, TOKIECTBEHHO PaBHBIE BBIPAKEHUS,
paBuiIa MpeodpazoBaHKs CyMM U IPOM3BEACHUH, NPaBUiIa PAaCKPbITUA CKOOOK M NPUBEAECHUS
HOJOOHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYpaJbHbBIM I10Ka3aTeIeM.

OpnHowienbl 1 MHorowieHbl. CteneHb MHorouwieHa. CliojkeHHe, BBIUMTAHUE, YMHOKEHHE
MHOro4eHOB. DopMynbl COKpAIIEHHOTO YMHOYKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
®dopmyia pa3HOCTH KBaJpaToB. Pa3noxkeHrne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHUsI M HEPABEHCTBA

VYpaBHeHHe, KOPEHb YpaBHEHHs, IpaBuia MpeoOpa3oBaHMsl ypaBHEHUsS, PaBHOCUIBLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelieHre JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHUH MO YCIOBUIO 3aqaud. Pemienue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluHeliHOe ypaBHEHHE C JBYMs NEpeMEHHbIMH M ero rpadguk. Cucrema AByX JTUHEHHBIX
YpaBHEHMH ¢ JByMs NepeMeHHbIMH. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAaHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 € TIOMOIIBI CUCTEM YPAaBHEHM.

DOyHKIUHA

Koopaunara Toukn Ha mnpsmol. UucioBele NpoMexyTKu. PaccrosHue Mexay IByMs
TOYKaMHU KOOPAMHATHOU IIPSMOM.

[MpsmoyronbHas cuctema koopamHaT, ocu OX m Oy. AOcmuicca W opauHATAa TOYKM Ha
KOOpAMHATHOM IuiockocTH. Ilpumepsl rpadukoB, 3amaHHbIX (Qopmyinamu. UrteHue rpapukon
peanbHbIX 3aBUcUMOocTel. [lonstue pynkuuu. I'papux Gynkiun. Coiicta GpyHkimil. JInneinas
dynkms, e€ rpaguk. ['paduk dpynkunm y = |X|. [padudeckoe perieHre TMHEHHBIX YpaBHECHUN U
CHUCTEM JIMHENHBIX YPABHEHUM.



8 KUIACC

Yuciia ¥ BBIYHMCICHUSA

KBagpatHslii kopeHb u3 uucna. Ilonstue o0 wuppanuoHanbHOM uucie. JlecsTuunbie
NpUOJIMKEHUST UPPALMOHANBHBIX Yncell. CBolcTBa apu(pMETHUECKUX KBaJPATHBIX KOPHEH M UX
IPUMEHEHHE K IpPeoOpa30oBaHUIO YMCIOBBIX BBIPRKEHUH M BblUMCIEHUSAM. [lelicTBUTENbHBIE
4YHCIIa.

Crernens ¢ 1eNbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKCa.

Auredpanyeckue BbIpaKeHHUs

KBagparHblil TpEXUIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOMCTBO anreOpanyeckoil apobu. CioxxeHue,
BbIUMTAHUE, YMHOKEHHE, JIeJIeHne aiaredpanueckux ApoOeil. PannoHanbHble BBIpaXKEHUS U MX
npeoOpa3oBaHueE.

YpaBHeHUs] M HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opMmyna KOpHEH KBaJpaTHoro ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHWH, CBOISIIMXCA K JIMHEHHBIM H KBaapaTtHbIM. [Ipocteiimme npoOHO-
palOHAJIbHbIE YPABHEHUS.

I'paduyeckas uHTEpIpeTalis YpaBHEHUN C JABYMs NEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YPaBHEHUU € IByMs IEpeMEHHBIMU. [ [prMephI peleHns cucTeM HEJIMHEWHBIX YPABHEHUM C IBYMS
IIEPEMEHHBIMH.

Pemienue TekCTOBBIX 3ajjay anredpanyeckuM CrocoOoM.

YucnoBele HEpaBeHCTBA M MX CBoiicTBa. HepaBeHCTBO ¢ OJHOW IEPEMEHHOM.
PaBHOCWIIBHOCTH HepaBeHCTB. JIMHeENHbIE HepaBeHCTBA € OJHOW IepeMeHHOH. CHCTeMBbI
JIMHEMHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

DOyHKIUHA

[Tonsitue gynkuuu. OOGnacT onpeneneHnus U MHOXKeCTBO 3HaueHu (yHkiuu. CrocoOs
3aaHus QyHKIUH.

I'padpuk ¢dynkuuu. Yrtenue cpoiictB pyHkuuu no e€ rpaduky. [Ipumeps rpagukos
(GYHKLUH, OTpaXKaIOLIMX peasibHbIEe POIIECCHI.

OyHKIUY, ONUCHIBAIOIIKE NPSAMYI0 M OOpaTHYIO MPONOPIHOHAIBHBIE 3aBUCUMOCTH, UX
rpaduxu. OyHkuun y = X2,y = X3,y = X, y=|x|. I'paduueckoe perieHre ypaBHEHUI U CUCTEM
YpaBHEHUM.

9 KJIACC

Yuciaa 1 BLIYMCTIEHUS

PannonanbHble Yncna, upparoHaIbHbIe YUClia, KOHEYHbIE U OECKOHEYHBIE JEeCATUYHBIC
npoOu. MHOXECTBO [E€HCTBUTEIBHBIX YHCEN, JCUCTBUTENBHBIE 4YHCIA KaK OECKOHEUHBIE
JeCATUYHBIE IPpoOH. B3anMHO 0/THO3HAYHOE COOTBETCTBUE MEXTY MHOKECTBOM JICHCTBUTEIHHBIX
Yucell ¥ KOOPAUHATHOW MPSMO.

CpaBHeHUE JEHCTBUTENBHBIX YHUCEN, apuPMETHUYECKHE NCUCTBUSA C JCHCTBUTEIHHBIMU
YHUCIIaMU.

Pa3mepsl 00EKTOB OKpPYKAIOIIEro MUPA, TTUTEIHHOCTH IMPOIIECCOB B OKPYKAIOIIEM MHUPE.

[Tpubmmk€HHOE 3HAUEHUE BEIWYMHBI, TOYHOCTh NpUOMmKeHus. OKpyrieHHe 4YHCell.
IIpukuaka v oLieHKa pe3yJIbTaTOB BHIYMCICHUM.



YpaBHeHUs1 1 HEPABEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUHN, CBOASAIIMXCA K JIMHEHHBIM.

KBagparHoe ypaBHeHue. Pemenue ypaBHeHUH, CBOAAIIMXCA K KBaJApaTHBIM. bukBaapatHoe
ypaBHeHuE. [IpuMepsl pelieHus ypaBHEHUM TPEThel M 4eTBEPTOM CTENEHEH pa3yioKEHUEM Ha
MHOKHTEJIH.

Pemenue npoOHO-palinoOHaTBHBIX YpaBHEHUH. PelieHre TeKCTOBBIX 331249 alNreOpandecKuM
METOJIOM.

VYpaBHeHHE C ABYMsI IEpeMEHHbIMH U ero rpa¢uk. PemieHune cucteMm IBYX JMHEWHBIX
YPaBHEHHH € ABYMs IIEpEMEHHBIMU. PelleHne cucteM IBYX YpaBHEHMM, OAHO U3 KOTOPBIX
JUHEWHOe, a Jpyroe — BTOpOH cterneHu. I'paduueckas MHTEpPIpETaLUs CUCTEMbl YpaBHEHUH C
JBYMsI IIEPEMEHHBIMU.

Pemienue TekCcTOBBIX 3a7au anreOpandeckuM CrocoOoM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne NMHEMHBIX HEPABEHCTB C OJAHOM NIEPEMEHHOW. PenieHue cucreM JIMHEMHBIX
HEpaBEHCTB C OAHOW mepeMeHHOW. KBangparHble HepaBeHcTBa. I'padmueckas MHTepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DOyHKIUHA

KBanparnunast ¢yHkmus, e€ rpapuk u cBoiictBa. [lapaGoma, KOOpAMHATHI BEPITHHBI
napaboJibl, 0Ch CAMMETPHUH TapaOoIbL.

I'paduxn dyskmmit: y = kx, y = kx + b, y = k/ix, y = x3, y = X, y = |x|, n ux cBoiicTBa.

Yucii0BbIe NOCJI€10BATEIBHOCTH U NPOrPECCUH

[TonsiTe 4MCIOBOM MOCIENOBATEIBHOCTH. 3aJaHUE MOCIIENOBATEIbHOCTH PEKYPPEHTHOU
dbopmynoit u hopmyoit N-ro 4ieHa.

Apudmerndeckas u reomerpuyeckas nporpeccuu. @opmyisl N-ro 4jaeHa apupMeTHIecKon
U TEOMETPUYECKOHN IIPOTPECCUM, CYMMBI IIEPBBIX N YIECHOB.

N300pakeHre 41WieHOB apu(METHUECKOW M TeOMETPUYECKOM MpOorpeccuié TOYKaMu Ha
KOOPJMHATHOM MIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUUAIbHBINA POCT. CII0KHBIE POLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUSA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHoCTHBIE PpPe3yabTaThl OCBOCHHUS MPOTpaMMbl ydeOHOro Kypca «Aunredpay
XapaKTEepPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOLLIOMY W HACTOSAIIEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKCHHUSIM POCCHUMCKMX MATEMaTUKOB M POCCUUCKOMN
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUM B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpaKIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHMHA W peaM3allid €ro Ipas.,
MPEJICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBAaX (DYHKIMOHHPOBAHUS PA3IMYHBIX CTPYKTYP,
SBIICHUH, MPOLIEYp TPaKIaHCKOTO oOIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OO0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPATbHO-3THUYECKUX IMPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAoBO€E BOCIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHMHM MPAKTUYECKUX 3a]ad MaTeMaTH4eCKOM
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYECKOTO 00pa30BaHUs Ha MPOTSIKEHUU BCel
JKU3HU JJIsL YCIIEITHON TPOQPECCHOHATBHON JEATSILHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMCHHI,
OCO3HAHHBIM BBIOOPOM H IOCTPOCHHEM WHIUBUIYATbHOW TPACKTOPHH OOpa3OBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTE;

4) acTeTHYECKOE BOCIIUTAHHE:

CITOCOOHOCTBIO K SMOIIMOHATBHOMY M JCTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpUEHTAIIMEN B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX MPECTaBIECHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHS YEJIOBEKa, NPHUPOABI M 0OIIeCcTBa, MOHHUMaHUEM
MaTeMaTHUYeCKOl HayKH Kak c(epbl 4YelIOBEYECKOW MeATeIbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM IIO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMHU HaBBIKAMU
MCCJIEI0BATENbCKOM IeATeTbHOCTH;

6) pusuveckoe BocnuTanme, GOPMUPOBAHUE KYJIbTYPbI 310POBbS M IMOIMOHAJIBHOTO
Os1aromostyqusi:

TOTOBHOCTBHIO MPUMEHSTh MAaTEMAaTHUECKHUE 3HAHUS B HHTEPECAX CBOETO 3/I0POBBS, BEACHUS
310pOBOr0 00Opa3a >KU3HU (3I0pOBOE MUTAHMUE, COATAHCUPOBAHHBIM PEKUM 3aHATUNA M OTIbIXA,
perynspHas (u3ndeckass akTUBHOCTb), C()OPMUPOBAHHOCTHIO HaBhIKa pedIeKCUU, TPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY U TAKOTO Ke TpaBa JPYroro 4eI0BeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpUEHTAIMEH HAa TMPUMEHEHHE MaTEeMaTUYECKHX 3HAHWM IS pelieHus 3a1ad B 00JacTh
COXPAHHOCTH OKpYXKAIOUIEH cpefbl, MIAHUPOBAHUS MOCTYIKOB U OLIEHKM HMX BO3MOXHBIX
MOCTEACTBUIA ISl OKPYKAIOIEH Cpebl, OCO3HAHUEM TII00AIBHOTO XapaKTepa HKOJIOTHUYECKUX
npo0JieM U myTel X peleHus;



8) ananTauus K M3MEHSIOMUMCS YCJIOBUSIM COLMAJIbHOW M MPUPOIHOM cpeabl:

TOTOBHOCTHHO K IIGfICTBPISIM B YCJIOBUAX HeOHpe,Z[eJIéHHOCTI/I, MOBBIIICHUIO YPOBHSA cBOcH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTHCA Y APYTrUX
Jt0Jiel, mpuoOpeTaTh B COBMECTHOM JI€ATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHLIUU U3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B (DOPMHPOBAHNU HOBBIX 3HAHMIA, B TOM 4Yucie (GOPMYIHPOBATH UJECH,
IIOHATHUS, THUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCHIPUHUMATH CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAaEMble DPELICHUS W JEHCTBHS,
dopmynupoBaTh M OLEHHBATh PHCKH W TOCIEICTBHS,  (OpPMUPOBATH  OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI
ITo3naBaTe/bHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble Jiornueckue AeicTBHA:

® BBIBIATH M XapaKTEPU30BaTh CYIIECTBEHHbIC NPU3HAKM MAaTEMaTHYECKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUH MEXIy NOHATUSIMH, (HOPMYIUPOBATH OMpEAENCHUS MOHITHIA,
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 0000IIeHNUs
Y CpPaBHEHUS, KpUTEPUU MPOBOJIMMOT0 aHAIU3A;

® BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHbBIE H
OTpHUIATENIbHbIC, EANHIYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE,

® BBIBIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUUS B (haKTax,
TaHHBIX, HAOMIOACHUSIX W YTBEPXKACHUSX, MpejiaraTh KPUTEPUU [UIsl BBISABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JleNaTh BBIBOJIbI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX M MHAYKTHBHBIX
YMO3aKJIFOUE€HHH, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

e pa30upath 10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHHUM (TIPSAMBIE U OT IPOTUBHOTIO),
IPOBOAMTH CAMOCTOSITEJIBHO HECIIOKHBIE JI0KA3aTeIbCTBA MAaTEMaTHYECKUX (DAKTOB,
BBICTPAWBaTh apTyMEHTAIIUIO, IPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI, 00OCHOBHIBATH
COOCTBEHHBIE PACCYKACHHUS;

e BBIOMpaTh CrocoO perieHus y4eOHOUM 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
pelieHus, BbIOUpaTh Haubomee MOAXOMSAIMIUN ¢ YIETOM CaMOCTOSTENIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3oBble nccienoBarejbckme 1eiCTBUSA:

® CNOJNBb30BaTh  BOINPOCHI  KaKk  MCCIEAOBATEIbCKUA  MHCTPYMEHT  IO3HAHUS,
(dbopMynupoBaTh BONPOCHL, GUKCHUPYIOLIKE MPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTEIILHO
yCTaHaBIMBaTh UCKOMOE U JaHHOE, ()OpMUPOBATh TMIIOTE3Yy, apryMEHTHPOBATh CBOIO
MO3ULUI0, MHEHHUE;

® [IPOBOJIUTH IO CAMOCTOSITEIBHO COCTABJIEHHOMY IUIAHY HECIIOKHBIA 3KCIEPUMEHT,
HEOOJIBIIIOE HCCIIEJIOBAHUE 10 YCTAHOBJICHHMIO OCOOEHHOCTEHl MaTeMaTH4ecKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXYy COOO0M;

® CaMOCTOATENHbHO (opMyaupoBaTh O0OOOIIEHHUS W  BBIBOJABI 1O  pe3yjabTaTaM
MPOBEAEHHOTO HAOIOCHUS, UCCIEA0BAHUS, OLEHUBATh JTOCTOBEPHOCTh MOJIYyUYEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHMIA;



IMPOrHO3UPOBATE BO3ZMOKHOC Pa3BUTUC IIPOLECCA, a TAKIKEC BBIABUTaTh IPEAITOIOKCHHA
0 €TI0 Pa3BUTHH B HOBBIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISIBIISITH HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMH, AAHHBIX, HEOOXOAMMBIX
JUISl peLLieHUs 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U HWHTEPIPETUPOBATh HH(OPMAIUIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BBIOMpATh (hopMy IpeaCcTaBIeHUS MHOOPMAIIMH U WILTIOCTPUPOBATH pelIaeMble 3a7auu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLIEHUBATh HAJEKHOCTh MHPOPMALIUH 110 KPUTEPUSAM, IPEAJIOKEHHBIM YUUTEIEM WIN
c(OpMyYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKJACHHUS B COOTBETCTBHU C YCIOBHSMHU U IEIAMU
oOmIeHus, SICHO, TOYHO, T'PAMOTHO BBIPaXKaTh CBOIO TOYKY 3pPEHHS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHS MO XOAY PEIlIeHUs 3a/1a4i, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0Jie 00CYKJICHUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYXTaeMOM TEMBI, POOIIEMBI,
perraeMoii 3a1auu, BICKa3bIBaTh UJICH, HAIICIICHHBIC HA TTOWCK PEIICHUS, COTIOCTABIATh
CBOM CY)KJICHUS C CYXJICHHUSIMH IPYTHX YYACTHUKOB JMajora, OOHapy>KMBaTh pa3inyiue
U CXOJCTBO TO3WIMNA, B KOPpPEKTHOU (opme (opMynupoBaTh pazHOTIACHs, CBOU
BO3PaKCHUS;

MPEJICTABIISITh PE3YJIBTATHI PEIICHHS 3a7a9, YKCIICPUMEHTA, CCIIEAOBaHNUs, TPOCKTa,
CaMOCTOSITEIILHO BBIOMPATh (opMaT BBICTYIUICHUS ¢ y4ETOM 3a1ad MPE3CHTAMH U
0COOEHHOCTEHN ayAUTOpUH;

MOHUMATh M UCIIOJIF30BaTh MPEUMYIIIECTBA KOMAaHAHON U MHAUBHUIYaTbHOU PabOTHI IPU
pelIeHnH y4eOHBIX MAaTEMaTHICCKHIX 33]1aY,

MPUHUMATH 1IeJTb COBMECTHOW EATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIMIO0 COBMECTHON
paboThI, pacrpeesaTh BUABI pa0doT, TIOTOBAPHBATHCS, 00CYKIATh MPOIIECC U Pe3yiIbTaT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOCH;

y4acTBOBATh B TPYMIOBBIX hopMax paboThl (00CykaeHMs, 0OMEH MHEHUSMHU, MO3TOBBIE
HITYPMBI U APYTHE), BHITOIHATH CBOIO YacTh pabOThl M KOOPIUHUPOBATH CBOU JIEHCTBUS
C IPYTHMMH YICHAMH KOMAaHJIbI, OIICHUBATh Ka4eCTBO CBOETO BKJIAJa B OOIIUI MPOTYKT
0 KPUTEPHSIM, CHOPMYITHPOBAHHBIM yJACTHUKAMHU B3aHUMOICHCTBHSI.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJIATh IUIaH, AJTOPUTM pEIIeHUs 3aJadd (WM €ro 4YacTb),
BBIOMpPATh CHoco0 pemeHus ¢ y4€TOM MMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOM MH(OpMaIuu.

CﬂMOKOHTpOJ’Ib, AMOLMOHAIbHbIA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIMPOBEPKU, CAMOKOHTPOJIS MpOIecca U pe3ylbTaTa pereHus
MaTeMaTUYECKOM 3a/1auu;
MPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPU PELIECHHUM 3aJa4d, BHOCUTH
KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWJEHHBIX OIIMOOK,
BBISBJIEHHBIX TPYJIHOCTEW;



® OIICHMBATh COOTBETCTBUE PE3yJbTaTa ACATEIFHOCTH ITOCTABICHHOMN ETH U YCIOBHSIM,
OOBACHATH IPUYMHBI JTOCTH)KEHHS I HEJOCTHKCHUS LIENTN, HAXOAUTh OLTHOKY, TaBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDI

K koumy oOyuenuss B 7 kJjacce OOydaroUmMiics MONYYHUT CIEIYIOIIUE IMPEIMETHBIE
pE3yJIbTaThL:

Yucia 1 BLIYMCICHHUA

BeinonHaATe, coyeras yCTHble M NHMCbMEHHbIE NPUEMBI, apu(MeTHUecKue ACUCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxoauTe 3HaueHHs] YHCIOBBIX BBIPAKEHHH, MPUMEHSTH Pa3HOOOpPA3HbIE CHOCOOBI M
OpuéMbl  BBIUUCIEHHUS 3HAUYCHUH JPOOHBIX BBIPAXKEHUH, COAEPXKAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOH.

[lepexonuTh OT 0AHOM (POPMBI 3aMCH YUCEN K JIpYyrod (IpeoOpa3oBbIBATh NECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEYHYIO
JECATHUYHYIO IPOOB).

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh uncna.

BbINoNHATE NPUKUIKY U OLIEHKY pe3ysbTaTa BBIYMCICHUHM, OLIEHKY 3HAUEHUN YUCIIOBBIX
BbIpaXCHUI. BBINOMHATE AEHCTBUS CO CTENEHSIMU C HATYpajIbHBIMU OKA3aTEISIMHU.

[TpyuMeHATh NPU3HAKU JEIUMOCTH, PA3JI0KEHUE HA MHOKUTENH HaTypaJIbHBIX YUCEIL.

Pemars nNpakTHMKO-OPUEHTUPOBAHHBIE 3aJauyd, CBS3aHHBIE C OTHOILICHUEM BEJIWYMH,
IPONOPLUOHAILHOCTBIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIbTAThl pEIICHUs 3aa4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTpUBaeMbIX OOBEKTOB.

AuredpanyecKkune BbIPaKeHUs

Hcnonb3oBath anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIHMKY, IPUMEHSATH €€ B Ipoliecce
OCBOEHUS y4eOHOr0 MaTepuara.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPQXKEHUN MTPU 3a/1aHHBIX 3HAYEHMSIX IEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHus 1IEJI0r0 BhIPAKEHHS B MHOTOWIEH MPUBEACHHUEM MOA0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbInonHATE yMHOXKEHHME OJIHOYJI€HAa HAa MHOTOYJIEH M MHOTOYJIe€Ha Ha MHOTOYJIEH,
NPUMEHSTH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKHUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKM OOLIero MHOMKHUTENS, TPYNIMPOBKH CIaraeMbIX, IpUMEHEHUs (OpMy COKpai&éHHOro
YMHOXEHHUS.

[IpumensTh npeoOpa3oBaHUST MHOTOWIEHOB U pEUIeHHs pa3IMyHbBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATIbHOU MTPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpalbHBIMH MOKa3aTeJIIMU /sl TpeoOpa3oBaHus
BBIPAKCHUIA.

YpaBHeHUs1 M HEpaBEHCTBA

Pemats sMHEliHbIE ypaBHEHMsI C OAHOM NEPEMEHHOM, NMPUMEHSS IpaBHia IEpexoja OT
WCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBi€TCSd M YHUCIO KOPHEM
YpaBHEHHUS.

[TpumensTh rpadpuueckre METObI IPH PEIICHUH JTUHEWHBIX YPABHEHUN U UX CHCTEM.



[TonGupats mpUMepsI Map YUCE, SBISIOUIMXCS pPEIIEHUEM JMHEHHOTO YPpaBHEHHUS C ABYMS
NIEPEMEHHBIMH.

CrpouTh B KOOPAMHATHON IJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C JABYMs
HEPEMEHHBIMHU, TOJIb3YACh I'PaQUKOM, IPUBOIUTH IPUMEPHI PEILICHUS] YPABHEHUS.

Pemare cucTreMbl ByX JIMHEHHBIX YpPaBHEHUH C JIByMsl II€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBiATh M pemath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHHWH IO
YCIIOBUIO 3a/layM, WHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IIOJy4YCHHBIN
pe3yJIbTar.

DOyHKUUHA

N300paxarb Ha KOOPAMHAaTHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allMCbIBaTh YHCIOBBIE IIPOMEXKYTKH Ha
areOpanyeckoM s3bIKe.

OtmeuaTh B KOOPAMHATHOM IJIOCKOCTUM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKIuA. CTpouTh Tpaduk GyHKIMH Y = [X|.

OnuceiBaTh € IOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, Bp€Ms, pacCTOsHME, LI€HAa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTENIBHOCTb, BpeMH,
00BEM pabOTHI.

Haxoauts 3HaueHne QyHKIMM 10 3HAYCHUIO €€ apTyMEeHTa.

[Tonumats rpaduyeckuil crocod NmpeicTaBiIeHUs M aHAIW3a MHPOPMALMU, U3BIEKaTh U
MHTEPIPETUPOBATH HHPOPMALIUIO U3 IPa(UKOB PeabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoniy oOydenuss B 8 kJiacce OOydarOIMICS MOJYYUT CIEAYIOIIHUE TMPEIMETHBIE
pe3yJIbTaThl:

Yucsia ¥ BLIYUCICHUA

Hcnonp30BaTh HayaJlbHBIE NPEICTABICHUS O MHOXXECTBE JEHCTBUTENBHBIX YHCEN AJIA
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, HM300pakaTh [EHCTBUTENbHBIE YHCIIA TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETHUYECKOrO KBaJpPaTHOTO KOPHS, HAXOAUTh KBaJpaTHbIC
KOPHH, UCIIOJIb3Ys IPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BHIIOIHATH IPe0Opa30oBaHus BhIpAKEHHH,
coJiepKalliX KBaJpaTHbIE KOPHU, UCIOIb3Yys CBOMCTBA KOPHEH.

Hcrnonb3oBarh 3amucu OONBIIMX W MaJbIX YHCEN C TMOMOIIBI0 JECATUYHBIX IpoOed u
crene”ed umucia 10.

AuredpanyecKkne BbIPaKeHUs

[IpuMeHsTh TMOHSATHE CTENEHH C IeJIbIM II0Ka3aTelieM, BBIIOJHATh MpeoOpa3oBaHUs
BBIPAXEHU, COIEPIKALUX CTEIIEHU C LIE€TIbIM MTOKA3aTEeIeM.

BBINONHATE TOXKIECTBEHHBIE MPeoOpa3oBaHMs pAlMOHAIBHBIX BBIPRKEHUH HA OCHOBE
IpaBuiI JEHCTBUN HAaJl MHOTOYJICHAMH M alredpanyecKuMH JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIICH HA MHOKUTEIH.

[TpumeHsTh MpeoOpa3oBaHUsI BHIPAKEHUH JIJIS pEIIeHUs Pa3IMYHbIX 337a4 U3 MaTeMaTUKH,
CMEKHBIX IIPEIMETOB, U3 PEAIIbHON IIPAKTUKH.

YpaBHeHUs M HEPABEHCTBA

Pemarp nuHeiiHble, KBaJpaTHBIE YPaBHEHUS U pallMOHAJIbHbIE YPaBHEHHUS, CBOJASAIIUECS K
HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMS IEpEMEHHBIMH.

ITpoBoauTH MpOCTENIINE UCCIEA0OBAHNS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM UHUCIIE C
IpUMEHEHHEM IrpauyecKux MpeacTaBlIeHui (YyCTaHaBIMBaTh, UMEET JIM ypaBHEHUE UM CUCTEMA
YpaBHEHUH pellIeHus], €CIIU UMEET, TO CKOJIbKO, U ITpoYee).



[TepexoauTh OT CIOBECHON (OPMYIHMPOBKH 3amaur K €€ anreOpandeckod MOJeNnu C
MOMOIIBI0 COCTABIICHUS YPAaBHEHHSI WJIM CHCTEMbl ypaBHEHUWI, WHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33/1a4 TOJTYYECHHBINA Pe3ysIbTaT.

[TpuMeHSTh CBOWMCTBA YMCIOBBIX HEPABEHCTB JIJISl CPABHEHUS, OIICHKHU, PElIaTh JIMHEHHbBIC
HEPaBEHCTBA C OJHOM TEPEMEHHOW M HMX CHCTEMBI, JaBaTh TIpadUYecKyl HILTIOCTPAIUIO
MHOYECTBa PEIICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[ToHnMaTh ¥ UCIIONB30BATh (PYHKIIMOHAIBHBIC TOHATHUS U S3bIK (TEPMUHBI, CHMBOJIHUYECKUE
0003HaueHMsI), OTIPENENATh 3HaUCHHE (DYHKIMH 110 3HAYCHUIO apTyMEHTA, ONPEEIIsATh CBOMCTBA
dbyHKIMH 10 e€ rpaduKy.

Crpouts rpaduku 3eMeHTapHbIX (YHKINN BUIA:

y = kiX, y = X2, y = x3,y = x|, y = VX, OIuchIBaTh CBOICTBA YHCIOBON (DYHKLHH 1O €8
rpaduxy.

K koHiy oOyueHuss B 9 KJacce OOydarOUIMCsS MOJIYYHUT CICIYIONIUE TMPEIMETHBIE
pe3yabTATHI:

Yucia ¥ BBIYUCTEHHSA

CpaBHHBATh U YIOPSIIOUYMBAThH PAllHOHAILHBIC ¥ UPPAI[HOHAILHBIC YHCIIA.

BbinonHsATe apudMeTHUecKue NSHCTBHSI ¢ pallMOHAILHBIMU YHUCIIAMH, COYETasi YCTHBIC U
MUCHbMEHHBIC TPUEMBI, BBITIOJHSATH BEIUMCIICHHS C UPPAITMOHATLHBIMA YU CIIAMHU.

HaxomuTh 3Ha4YCHUS CTETNICHEH C IENBIMH ITOKA3aTeIsIMU M KOPHEH, BEIYUACIIATH 3HAYCHUS
YHCIIOBBIX BBIPOKEHHIA.

OKpyriisiTh JIGHCTBUTEJIBHBIC YHUCIIA, BBIMOJIHATH MPHUKUAKY pe3yJibTaTa BBIYHUCICHUH,
OIICHKY YHCJIOBBIX BBIPKCHUH.

YpaBHeHUsI 1 HEPABEHCTBA

Pemath TMHEWHBIC ¥ KBaIPATHBIC YPaBHEHUS, yPAaBHEHUS, CBOISAIITUECS K HUM, TPOCTEHIIIHE
JIpOOHO-pallMOHANILHBIE YPABHEHHUS.

Pemath cuctembl IBYX JMHEWHBIX YpPaBHEHHMH C JBYMsI IEPEMEHHBIMH U CHCTEMBI JABYX
YpaBHEHHUM, B KOTOPBIX OJHO YPaBHEHUE HE SBIIICTCS JTHHCHHBIM.

Pemrate TekcToBBIe 3amaunm  anreOpanyecKMM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YpaBHEHHUS WJIM CUCTEMBI IBYX YPaBHEHUH C IByMS MIEpEMEHHBIMHU.

[TpoBoauTH TpOCTEiilINe UCCIEA0BAHNUS YPABHEHUN U CUCTEM YPaBHEHUM, B TOM YHUCIE C
MPUMEHEHUEM TpapUIeCKUX MPEICTaBICHNH (YCTaHABIMBATh, UMEET JIH YPaBHEHUE HITH CHCTEMA
YpaBHEHHI PELICHHS, €CITH HUMEET, TO CKOJIBKO, U TIpoUee).

Pemare nuHeiiHbIE HEpaBEHCTBA, KBaJlpaTHbIE HEPAaBEHCTBA, H300paxkaTh pelIeHHe
HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aMUCHIBATH PEIIEHUE C IOMOIIBI0 CHMBOJIOB.

Pemath cucTeMbl IMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJTFOUAOIINE KBAAPATHOES
HEPaBEHCTBO, M300pakaTh pEIIeHHe CHUCTEMBbI HEPAaBEHCTB Ha YHCIOBOH IMPSIMOH, 3alMCHIBATh
pelIeHne ¢ MOMOIIbI0 CUMBOJIOB.

Hcnons30BaTh HEPABEHCTBA MPH PEIICHUN PA3IMYHBIX 3a7ad.

DOyHKIUHA

Pacrio3naBaTh QyHKIMHM H3y9eHHBIX BUI0B. [loKa3bIBaTh CXeMaTHYECKH PACIIONIOKCHHE Ha

KOOPJMHATHOMH MI0cKoCcTH TpadukoB GpyHkimil Buga: y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C,y=x3,y= VX, Yy = |X|, B 3aBUCUMOCTH OT 3HAYEHUI KOA(PPHUIIMEHTOB, OMUCHIBATH CBOICTBA

GyHKIHIA.



Crtpouts u M300paXkaTh CXeMaTH4YEeCKH TpadUKH KBAaAPAaTUYHBIX (YHKIUH, OMHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMHA MO UX TpaduKam.

Pacnio3naBate KBagpaTH4HYIO (GYHKIHUIO 110 (hOpMYJIe, IPUBOJUTH IPUMEPHI KBaPATUIHBIX
GYHKIMI U3 peaTbHOM KU3HU, GU3UKH, TEOMETPHUH.

YuciioBble MOCI€10BATETLHOCTH U TPOTPeCCHH

Pacnio3naBate apu(METHUECKYI0O M TEOMETPUUECKYIO MIPOTPECCUU MIPU PasHBIX CIIOCOOax
3aJjaHus.

BBIMOMHATE BBIYMCICHHS C HUCIONB30BaHUEM (GOpPMYN N-TO 4ieHa apupMETHYECKOH u
reOMETPUYECKON IPOrpeccuii, CyMMBI MEPBBIX N YJICHOB.

N300pakaTh WieHbl MOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON TIOCKOCTH.

Pemrate 3agaum, cBA3aHHBIE C YHCIOBBIMH MOCIIEIOBATEIBHOCTSAMHU, B TOM YHCJIE 3a]1a4d U3
peanbHON KU3HU (C UCTIOJIB30BAHUEM KAIBKYIATOPA, HU(POBBIX TEXHOIOTHH).



7 KJIACC

Ne ni/n

HaumeHoBaHue pa3jiesioB u
TeM MPOrpaMmbl

TEMATHYECKOE INTAHUPOBAHHME

KoanyecTBo 4acoB

OcHoBHOe co/lep:KaHue

OcHOBHbIE BH/IbI 1eSITEJILHOCTH
o0yuaroumuxcst

Bcero  Kourpoanb
Hble padoThI
1 Ywucna v BBIYUCIICHHUS. 25 1 [TonsiTue panmonanbHoro - CucTeMaTH3MPOBATH H

PaumonanbHble ynciaa

YHCIa.
Apudmernueckue
JICUCTBUA C
paroHaIbHBIMU
yuciamu. CpaBHEHUE,
YHOpSAOYNBAHUE
paroHaIBHBIX YUCEIL.
CreneHs ¢ HaTypaTbHBIM
MIOKAa3aTeJeM.

Permenrie 0CHOBHBIX

3a/1a4 Ha ApooH,
IIPOLICHTBI U3 PEaIbHON
npakTuku. [IpusHaku

JIETMMOCTH, Pa3JIOKEHUS
Ha MHOXXHUTENN
HaTypaJbHBIX YHCEI.
Peasbabie

3aBucuMocTH. [Ipsimas u
obOpatHas
MIPONOPLIUOHAIBHOCTH

odoramaTb 3HaAHUs 00
OOBIKHOBEHHBIX M JECATHUYHBIX
JIpOOSIX.

CpaBHUBATH H YIOPS/A04YMBATH
Apoou, mpeoOpa3oBbIBas MPHU
HEO0OXOIUMOCTH JEeCSITUYHBIC
JipoOr B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIC B JACCATUYHBIC, B
YaCTHOCTH B OECKOHEUHYIO
JECATHUYHYIO IPOOB.
IIpumeHsaTH pasHoOOpa3HbIE
CIoco0bI H MPHEMBbI
BBIYHCJIEHUS 3HAYEHUH
APOOHBIX BBIPAKEHHUIA,
COJIepXKaIINX OOBIKHOBEHHBIC U
JECATUYHBIE TPOOU: 3aMEHSTh
IIPH HEOOXOIUMOCTH JICCATHIHYIO
JIpoOb OOBIKHOBEHHOU U
OOBIKHOBEHHYIO JICCSITHYHOM,
MIPUBOJIUTH BRIpAXKEHUE K (hopme,
HanOoJiee ynoOHOM st
BBIUHCIICHHH, TPe0OPa30BhIBATh
JIpOOHBIE BHIPAKEHUS HA
YMHOXEHUE U JICTICHNE




JECATUYHBIX ApoOei K 1ecTBUAM
C LICJIBIMH YUCJIAMHU.
IIpuBoaAMTHL YK C/IOBbIE U

OyKBeHHbIe IPUMEPbI CTETICHU C
HATypaJIbHBIM IOKa3aTelleM,
00BSCHSIS 3HAYCHUS

OCHOBAHMs CTENEHU U [TOKa3aTess
CTEIEHU, HaXOJUTh 3HAUEHUs
crerneHeil Buaa an (a — modoe
paloHaIbHOE YMCIIo, N —
HaTypajbHOE YHCJIIO).

IMonumate cMbICI 3anucu
OOJIBLIMX YUCEIT C TOMOIIBIO
JECATUYHBIX Jpo0Oeil u cTenenen
yucaa 10, npuMeHsATh UX B
peaIbHBIX CUTYaLlUsX.
IIpumensiTh IPpU3HAKK
JIEITUMOCTH, Pa3I0KEeHUs Ha
MHO’KUTENH HAaTypaJIbHbIX YUCEIL.
Pemars 3a5aum Ha yacTu,
IIPOLIEHTBI, IPONIOPLUH, HA
HaxOoJIeHHE ApoOu (TPOIECHTA)
OT BEJIMYMHBI U BEJIMYUHBI 110 €€
JpoOu (TIPOLIEHTY), IpoOH
(mpo1eHTa), KOTOPBII COCTABIISET
OJ/IHA BEJINYMHA OT IPYroMu.
IIpuBoauTs, pazoupars,
OLIeHUBATH PA3JINYHbIE PEIICHNUS,
3alUCH PEILIEHUIN TEKCTOBBIX
3ajad.

Pacno3naBaThb H 00BSICHATD,
OMUPAsCh Ha OIpeeICHHUs], IPSIMO
IPONOPIHUOHATIBHBIE U 00PAaTHO
IPONOPLIMOHAIIBHBIE 3aBUCUMOCTH




MEX/y BEIUYMHAMU; IPUBOIUTH
NpuMepbl dTHX 3aBUCUMOCTEH U3
peasbHOTro MHpa, U3 JPYTrux
y4eOHBIX TPEIMETOB.

Pemate npaxkTuko-

OpUEHTUPOBAHHBIE 3a/1a4H HA
IpOOH, MIPOLIEHTHL, TPSIMYIO U
00paTHYIO TPOMOPLUHUOHAIEHOCTH,
MPOIMOPLUHU

Anrebpanyeckue BbIpaXKEHUS
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BykBeHHbIE BbIpaKeHHUS.
[Tepemennsie.
JlomycTumMble 3HaYEHUS
nepeMeHHbIX. QOpMyIIbL.
[IpeoOpazoBanue
OYKBEHHBIX BBIPaKEHUH,
PaCKpBITHE CKOOOK 1
MIpHUBEICHNE TT0TOOHBIX
claraeMbIx.

CBoiicTBa CTeNIEHU C
HaTypaJbHBIM
MOKa3aTeJeM.
MHoOro4JieHsl.
CrnoxxeHue, BBIYMUTAHUE,
YMHOXCHHE
MHOro41eHOB. DopmyIibl
COKpAIICHHOTO
YMHOKEHHS.
Pasznoxenune
MHOT'O4YJIEHOB Ha
MHOXHUTEJH

Osaaners anredpanyeckoi
TEPMUHOJIOTUEN U CUMBOJIMKOM,
NPUMEHSATH €€ B Ipoliecce
OCBOCHMSI yUeOHOT0 MaTepuania.
Haxoautp 3HaueHNs OyKBEHHBIX
BBIp)KEHUI MPH 33 JaHHBIX
3HAYEHUSX OYKB; BBIOIHSTD
BBIYUCIIEHUS 110 (popMyiam.
BoinoaHaTs npeobpazoBaHus
L[EJIOT0 BBIPAXXEHHSI B MHOTOWIEH
NPUBEJCHUEM MOA0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.
BbInoJHATL yMHOXKEHNE
OJIHOYJIEHA Ha MHOTOY/IEH

Y MHOTOUJIEHA HA MHOTOUJIEH,
NpUMeHATHb (OPMYIIbl KBajJpara
CYMMBI M KBaJpaTa pa3HOCTH.
OcyuiecTBAATH pa3ioKeHNe
MHOT'OYJIEHOB Ha MHOKUTENH
MyT€M BbIHECEHHUSI 32 CKOOKHU
00111er0 MHOXKHTEJNSI, IPUMEHEHHUS
(GbopMyIibl pa3HOCTH KBaJpaToB,



YPaBHeHI/IH H HCPABCHCTBA

20

VYpaBHeHue, npaBuia
npeoOpa3oBaHUs
YpaBHEHUS,
PaBHOCUIILHOCTD
ypaBHeHUU. JIuHeitHoe
yYpaBHEHUE C OJHOMN
[IEPEMEHHON,

pelIeHne JIMHENHBIX
ypaBHeHUU. Pemenue
3aJa4 ¢ IOMOIIBIO
YpaBHEHUM.

JIuneliHOe ypaBHEHHUE C
JBYMsI IEPEMEHHBIMU U
ero rpaguk. Crucrema
JIBYX JIMHEWHBIX
YpPaBHEHUU C IBYMsI
IIEPEMEHHBIMU

(hopMyIT COKPAIIIEHHOTO
YMHOXKEHHUS.

IIpumensTh npeodbpazoBanue
MHOTOYJICHOB JIJIsl pEIICHUS
Pa3JIMYHBIX 3aJ1a4 U3 MaTEMaTUKU,
CMEXHBIX IIPEJMETOB, U3
peanbHON NPAKTUKHU.
3HAKOMHUTBCA € HCTOPUEN

Pa3BUTHA MAaTCMATUKH

Pemarhb 1MHENHHOE ypaBHEHUE C
OJIHOH NepeMEHHO!, IPUMEeH
NMpaBHJIa [IEPEX01Aa OT UCXOAHOIO
YPaBHEHHUS K paBHOCHJIBHOMY EMY
OoJiee mpocToro Buja.
IIpoBepsTh, sBiseTCs 11
KOHKPETHOE YHUCII0O KOPHEM
YpaBHEHHSI.

ITonOupars npumepsI nap
qKCeJl, SIBJISIOIINXCS PELICHUEM
JMHENHOIO ypaBHEHUS C IBYyMs
IIEPEMEHHBIMH.

CTpouTthb B KOOPAMHATHOU
IJIOCKOCTH TpauK JTMHEHHOTO
YPaBHEHHUS C ABYMs
MIEPEMEHHBIMHU; MOJIb3YSCh
rpaduKoM, NPUBOIUTH
NpuMepbl PeleHUs] ypaBHEHUS.
Haxoauth pemenue cucTeMsl
JIBYX JINHEWHBIX YPAaBHEHUH C
JIBYMsI IEPEMEHHBIMHU.
CocraBisTh U pemiatb

YpaBHEHUE UJIU CUCTEMY
YpPaBHEHUU I10 YCIOBHIO 33Ja4H,




UHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM
3a/1a4y NOJIYYEHHBIN PE3yJIbTAT

Koopaunats! u rpaduku.
OyHKIUU
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Koopaunara Touku Ha
npsmoit. YucnoBbie
IIPOMEXKYTKH.
Paccrosinue mexny
JIBYMSI TOYKAMH
KOOPJMHATHOU MPSIMOIA.
IIpssMmoyronbHas cucrema
KOOpJMHAT Ha
m10cKoCTH. [Iprmepbl
rpaduKoB, 3aJaHHBIX
dbopmynamu. Urenue
rpadukoB

peasbHbIX
3aBUCUMOCTEN.
[Tonstue GyHKuMM.
I'padux pyHKIMY.
CaoiicTBa QyHKIIHIA.
Jlunelinas QyHKIM.
[Toctpoenue rpaduka
JTUHEWHOU (PYyHKIMH.

I'paduk pyskiuu y = | x |

N300paxaTh Ha KOOPAMHATHOU
MPSMOM TOYKH,
COOTBETCTBYIOILNE 33JaHHBIM
KOOpJAMHATaM, J1y4H, OTPE3KH,
MHTEpPBAaJIbl; 3alMCHIBATh UX Ha
alreOpanyeckoM si3bIKe.
OTMmeuyaTs B KOOPAMHATHOMI
IUIOCKOCTH TOYKH I10 3aJaHHBIM
KOOpJMHATaM; CTPOUTh IpauKu
HECJIOKHBIX 3aBUCUMOCTEH,
3aJJaHHBIX (OPMYIIaMH, B TOM
qHcie ¢ TOMOLIbIO IIU(PPOBBIX
nmabopaTopuid.

IIpuMeHATD, H3y4aTh
npeuMylecTBa,
HHTEPNPETHPOBATH
rpaduieckuii crocod
IIPEJICTaBJICHUS U aHAJIN3a
Pa3HOO0Opa3HOM KU3HEHHOU
uHpOpMaLUu.

OcBauBaTh nousTHE QyHKIUH,
OBJIaJIEBaTh (PYHKIIMOHATIBHON
TepMuHosioruei. PacnosnaBarp
nuHeiHy0 QyHKIuo Y = Kx + b,
ONKCBIBATH €€ CBOMCTBA B
3aBHCHUMOCTH OT 3HAUEHUI

ko3 dunuentos K u b. Ctpontn
rpauKu JUHEHHON QyHKINH,
dyHKumm Y = [ x |.




HUcnonb3oBars nupposbie
pecypchl Uil IOCTPOCHHUS
rpaduKoB QYHKIMHA U H3yUESHUS
HX CBOMCTB.

IIpuBoAUTHL MPUMeEPBI
JIMHEMHBIX 3aBUCUMOCTEN B

PCAIBHBIX ITPpOLECCax U ABJICHUAX

5 [ToBTOpenue u 06o0IIEHNE

[ToBTOpEHME OCHOBHBIX
MOHSTHI U METOJIOB
Kypca 7 kiacca,
000011IeH1Ee 3HAHUI

Bri0upaTh, npuMeHATH
OLICHMBATH CIIOCOOBI CPABHEHUS
YHCEJI, BEIYHCICHH,
npeoOpa3oBaHM BBIPAKCHUH,
pelIeHusl ypaBHEHUH.
OcyuiecTBIAATH CAMOKOHTPOJIb
BBIIIOJIHSIEMBIX JEUCTBUI U
CaMOIIPOBEPKY pe3yibTaTa
BBIUMCIICHU, TPeoOpa3oBaHuM,
IIOCTPOEHUN.

Pemate 3a1a4m 13 peaabHON
JKU3HU, IPUMEHSATh
MaTeMaTU4ecKHe 3HAHUS IS
peleHus 3a1a4 u3 Apyrux
MPEIMETOB.

Pemiats TekcTOBBIE 3a4a4M,

CPAaBHUBATh, BHIOUPATH
CIoco0BI pEIICHNUS 3aJa4H

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102




8 KVIACC

Ne ni/n

HaumenoBaHue pa3jiesioB U
TeM MPOrpaMMbl

Yucna v BBIYUCTICHUS.
KBanparnbie kopHU

KoaunuecTBO 4acoB

Bcero

15

KoHurtpousb
Hble padoThI

OcHoBHOe coiep:KaHue

KBanpaTHblii KOpeHb U3 YKCa.

[TonsiTrie 06 ppaLMOHATIEHOM
yucie. JlecaTuuHble

NpUOIMKEHNS UPPALMOHATIBHBIX

YHCEIL.
JleliCTBUTENIbHBIEC YHCIIA.
CpaBHeHUE NEMUCTBUTEIBHBIX
YHUCEIL.

VYpaBHeHue BUa X2 = a.
CaoiicTBa apuMeTnyecKkux
KBaJPATHBIX KOPHEM.
[TpeoOpazoBaHme YUCTOBBIX
BBIPAXKEHHUI, COJIEPIKAIIUX
KBaJpaTHbIE KOPHU

OcHOBHBIE BUBI
JeSITeIbHOCTH
00y4aromuxcs

DopMyIHPOBATH
onpeeJeHHe KBaJApaTHOIO
KOPHSI U3 YUCIIA,
apu(METHIECKOTO
KBaJIpaTHOI'O KOPHS.
IIpuMeHsATH Onepanuo
M3BJICYCHMSI KBAJPAaTHOTO
KOPHSI U3 YUCIIa, HCIOJIB3YS
pU HEOOXOTUMOCTH
KAJbKYJSATOP.

OuennBaTthb KBaJpaTHbIC
KOPHHU LIEIBIMU YUCTIAMH U
JECATUYHBIMU APOOSMHU.
CpaBHUBATH U
yHOpPs/104MBaThH
palnuoHaIbHbIE U
MppalOHAJIbHBIC YHCIIA,
3aMMCcaHHble C TOMOIIbIO
KBaJIpaTHBIX KOPHEM.
HccaenoBarp ypaBHEHHE X2
= @, HaXOAWTb TOYHBIE U
MpUOIMKEHHbBIE KOPHU TP &
> 0.

HccaenoBarsb cBoiicTBa
KBaJIpaTHBIX KOPHEH,
MIPOBO/IS YHCIIOBHIE
9KCIIEPUMEHTHI C




Yucina u Berauciienus. CTeneHb
C IICJIBIM ITOKAa3aTeCJIEM

CreneHs ¢ EeIBIM ITOKa3aTeneM.

CrangapTHas 3aluCch YHCA.
Pa3meps 06beKTOB
OKpYXKaromiero Mupa (0T
AIIEMEHTAPHBIX YaCTHIL JI0
KOCMHUYECKHX 00BEKTOB),

HCII0JIb30BAaHUEM
KaJIbKYJIATOpa (KOMIThIOTEPA).
Jloka3bIiBaThH CBOMCTBA
apupMeTHUIECKUX
KBaJPaTHBIX KOPHEH;
OPUMEHSTh UX JIJIS
peoOpa3oBaHus BEIPAKCHHIA.
BoinoJgHaTs
npeodpazoBanusi
BBIpAXCHHI, COJIepIKaIINX
KBaJIpaTHBIC KOPHHU.
Bbipa:xaTh nepeMeHHbIE U3
TEOMETPUUYECKUX U
dusnueckux Gopmyi.
BouryucasaThb 3HaYEHUs
BBIPAXKEHUI, COJIEPHKAIUX
KBa/IpaTHBIE KOPHH,
UCIIONB3Ysl IPU
HEO00XOIUMOCTHU
KanbKynsaTop. Uenosib3oBaTh
B XO0/JI€ PEIICHUS 33124
3JI€MEHTapHbIE
MIPEICTABJICHHUS, CBI3aHHBIC C
npUOIKEHHBIMH
3HAYCHHUSMHU BEJTUYIHH.
3HAKOMHUTBCS ¢ HCTOPHUEH

Pa3sBUTHUA MAaTCMAaTUKHA

DopMyIHPOBATH
omnpejejieHHe CTEIICHH C
LIETIBIM [TOKa3aTEeIIEM.
IMpencraBasTh 3anUch
OOJIBIINX U MaJIbIX YHCEN B
CTaHJIApTHOM BUJIE.




Anrebpanueckue BhIpaKeHHUs.
KBanpaTnslii TpéxuneH

JUTUTETTLHOCTh MIPOIECCOB B
OKpPYXKaroIIeM MHUpeE.
CBoiicTBa CTENEHU C IETBIM

IIoKa3aTecjiemM

KBagpartHblii TpexuieH.
Paznoxxenne

KBaJpaTHOTO TpEXUJIeHa Ha
MHOXUTCIIN

CpaBHuBaTB ynClia U
BEJINYMHBI, 3aIIUCAHHEIC C
HCIO0JIb30BaHueM cTereHu 10.
HUcnoab30BaTh 3aNMCh
YUCeN B CTAHIAPTHOM BHUJIE
JUUISL BBIPAXKEHUS pa3MEpPOB
00BEKTOB, IINTEILHOCTH
MPOIECCOB B OKPY’KAOIIEM
MUpE.

DopMyIMpPOBAThH,
3aNuChIBATh B
CHUMBOJIMYECKOH hopme 1
WIJIIOCTPUPOBATH
npuMepaMu CBOICTBA
CTEICHH C ICIIBIM
IoKa3aTelieM.

IIpuMeHsTH CBOMiCTBA
CTETeHH ISl TPEoOPa30BaHUS
BBIPAXKEHUI, COJIEPHKAIUX
CTEICHH C ICIIBIM
MMOKa3aTelIeM.

BuInoiHATH AeificTBHA C

YHUCJIaMH, 3alTHCaHHBIMU B
CTaHJAPTHOM BHJIE
(YMHOX€HUe, eTIeHue,
BO3BEJ/ICHUE B CTCIICHD)

Pacno3naBathb KBaJgpaTHbIN
TPEXWIEH, YCTAHABJINBATH
BO3MOKHOCTD €TI0
paSJ'IO)KeHI/ISI Ha MHOXUTCIIN.
PackiaaabpiBaTh Ha
MHOXHUTECIU KBa)IpaTHBIﬁ
TPEXUIEH C




AnredpanuecKue BEIPaKCHUS.
Anrebpanueckas 1poOb

YpaBHEHMS U HEPABEHCTBA.
KBanparuslie ypaBHeHUs
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Anrebpanueckas 1po0Ob.
JomycTtuMble 3HaYEHUSA
MEPEMEHHBIX, BXOSIINX B
anreOpandecKkre BhIPaKeHUsI.
OCHOBHOE CBOMCTBO
ajreopanvecKkoi qpoou.
Coxkparienue apooei.
CnoxxeHue, BEIYUTAHUEC,
YMHOXXCHHE U JIeTICHUE
anredpandecKux ApoOei.
IIpeoOpaszoBaHue BhIpaXKEHUH,

coJiepKalux areOpandecKue
Ipobu

KBanpaTtHOe ypaBHEHueE.
HenonHoe kBanpaTHoe
ypaBHeHue. PopMyiia KOpHEH
KBaJPaTHOT'O YPABHEHUSI.
Teopema Buera.

Pemenne ypaBHeHuH,
CBOJAIINXCS K KBaJPAaTHBIM.

HCOTpULATCIIbHBIM
JUCKPUMHUHAHTOM

3anuceiBaTh
areOpandecKre BEIpaKeHUsI.
Haxoautse oOiacts
OIpe/iesICHUs PALlMOHAIBHOTO
BBIPAKEHHUSL.

BbINOJIHATH YHCIIOBBIE
MO/ICTAHOBKHU U BBIYMCJISATH
3Ha4YeHHe APOOH, B TOM YHCIIC
C IOMOILBIO KAJIbKYJISTOpA.
®opMyJIMPOBaTh OCHOBHOE
CBOKMCTBO anre0pandecKoi
JIpoOY U MPUMEHATH €ro s
npeoOpa3zoBaHus IPOOCH.
BbInOJHATH AeiicTBUSA C
areOpandecKuMU ApOOsSMHU.
IIpuMeHsaTH
npeodpa3oBanus
BBIPOKEHUM JIJIST PEIICHUS
3a/1a4.

Bripa:xxkath nepemMeHHble

u3 popmyn (puznueckux,
TFE€OMETPUUYECKHUX,
OTIMCHIBAIONIUX OBITOBBIC
CUTYaII1H)

Pacno3naBaTthb KBajipaTHbIE
YpaBHEHUS.

3anuceiBaTh Qopmy.ay
KOpHEH KBaJApaTHOIO
YpaBHEHUS;, peliaTh
KBaJIpaTHble yPABHEHUS —
MOJIHBIE U HEMOJIHBIE.




[Tpocretimme apoOHO-
palMOHAIbHBIC YPABHEHUS.
Pentenue TekcTOBBIX 3a4a4 C

MOMOIUIBIO KBaJIPATHBIX
ypaBHEHUU

IIpoBoauTh npocreimmue
HCCJIeJOBAHMSA KBAaPATHBIX
YpaBHEHUU.

Pemars ypaBHeHus,
CBOJIALIMECS K KBAaJIPaTHBIM, C
IIOMOILBIO IIPe0Opa30BaHU U
3aMEHOU NIEPEMEHHOM.
Haoaronare n
aHAJIM3MPOBATh CBSI3b
MEXy KOPHSIMU U

k02 punmeHramu
KBaJIpaTHOI'O ypaBHEHUSI.
®opMyJIMPOBATh TEOPEMY
Buera, a Takxe oOpaTHy!O -
TEOpeEMY, IPUMEHSITh 3TU
TEOPEMBI JUIsl PELICHUS 3a1a4.
Pemath TekcToBbIe 32/1a4H
areOpanyeckuM CrocoOoM:
MEPEXOAUTH OT CIIOBECHOM
(OpMYIMPOBKH YCIOBHS
3a/1auu K anrebpandyeckon
MOJIEJIH ITyTEM COCTaBJICHHUSI
YpaBHEHHUS; peliaTh
COCTaBJIEHHOE YPaBHEHHUE;
HWHTEPIPETUPOBATH
pe3yJbTar.

3HAKOMHTBCS € HCTOPHUE

pa3BUTHUSA anreOpbl

YpaBHEHMS U HEPABEHCTBA.
Cucremsl ypaBHEHUN
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JIuneliHO€e ypaBHEHME C 1BYMs
MePEMEHHBIMHU, €ro rpaduK,
IIPUMEPBI PELICHUS] YPAaBHEHUH B
LEJIBIX YUCIIAX.

Pacno3naBarth JIMHEWHbBIE
yYpaBHEHHUS C ABYMS
NIEPEMEHHBIMH.

Crpoutsb rpapuku
JIMHEUHBIX YPABHEHUH, B TOM




Pemenue cucrem nByx
JIMHEMHBIX YPaBHEHUH C IBYMSI

nepeMeHHbIMU. [Ipumepsl
pELICHUS CUCTEM HEIMHENHBIX
YPaBHEHHUH C IByMs
[IEPEMEHHBIMHU.

I'paduueckas uHTEpHIpEeTALUSL
YPaBHEHUS C JBYMS
IIEPEMEHHBIMU U CUCTEM
JIMHEHHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a7a4 ¢

ITIOMOILBIO CUCTEM YPAaBHEHUI

YHUCIIE UCIOJIB3YH
uugpoBbie pecypchl.
Pa3zimyaTh napauienbHbIE U
MIEPECEKAIOIIMECS MPSIMbIE 110
UX YPaBHEHUSIM.

PemaTe cucremsl 1ByX
JIMHEHHBIX YPABHEHUH C
JBYMsI IEpEMEHHBIMU
IIO/ICTAHOBKOM U CIIOKEHUEM.
Pemate npocreinme
CUCTEMBI, B KOTOPBIX OJHO
U3 YPAaBHEHUI HE SIBJIAETCS
nuHeHbpIM. [IpuBOANTH
rpaguyeckyro
HHTEPIPETANHNIO PEIICHUS
YPaBHEHUS C ABYMs
IIEPEMEHHBIMHU U CUCTEM
YPaBHEHUH C ABYMs
IIEPEMEHHBIMM.

PemaTh TeKcTOBBIE 3aJaUH
anreOpanyeckuM crnocooom

YpaBHEHHs 1 HEPABEHCTBA.
HepasencrBa
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YUucnoBbie HEPABEHCTBA U UX
CBOWCTBA.
HepaBeHnctBo ¢ ogHOM

nepeMeHHou. JInnernbie
HEpPaBEHCTBA C OJTHOU
MEPEMEHHOMN U UX PEIICHHE.
Cucrembl

JMHENHBIX HEPABEHCTB C OAHOMN
MIEPEMEHHOM U UX PEIICHHE.
N300paxkeHne penieHus

D®opMyIMPOBATH CBOMCTBA
YHCIJIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA
KOOPJIMHATHOM IIPSIMOH,
AOKA3bIBATH alre0panyecKu.
IIpumeHsaTH CBOMCTBA
HEPaBEHCTB B X0JI€ PELIEeHUs
3a1ad.

Pemars nuHeitHbIE
HEPABEHCTBA C OJJHOU
NepeMeHHOM, n300paxaTh




JMHEWHOT0 HEPAaBEHCTBA U UX pelieHue HepaBeHCTBA Ha
CHUCTEM Ha YUCJIOBOH MPSAMON YHCIIOBOM MPAMOM.
Pemars crcTeMbl JIMHEHHBIX

HEPaBEHCTB, U300paxaTh
pelIeHre CUCTEMBbI
HEPABEHCTB HA YHCIIOBOU

MPSAMON
Oyakuun. OCHOBHBIC TTOHATHUS 5 [Monsitre ynkuuu. O6macTh HUcnoab3oBarh
OIpENICIICHUs] 1 MHOXKECTBO (GYHKIMOHATBHYIO
3HayeHuil pyHkuuu. CriocoOsl TEPMHUHOJIOTHIO U
3aaHus (O YHKIIHA. CHMBOJIUKY.
I'padux Gpynkuu. CoiicTa BoruncasaTes 3HaYeHUA
byHKIMH, UX 0TOOpakeHHe Ha (yHKIH, 3aTaHHBIX
rpaduke dbopmynamu (pu
HEO0OX0MMOCTH

UCIIOJIb30BaTh KaIbKYJISATOP);
COCTABJIATH TAOJIHUILI
3HaYeHH#l QyHKIUH.
Crtpoutb no ToYKam
rpapuku QyHKINH.
OnuceiBaTh CBOMCTBA
(GYHKIIMM Ha OCHOBE €€
rpadu4eckoro
MIpe/ICTaBICHHUS.
Hcnosb3oBarb
(GYHKIIMOHATIBHYIO
TEePMHMHOJIOTHIO H
CHMBOJIMKY.
HccnenoBarh npumMepsl
rpauKOB, OTPAKAFOIINX
peaJIbHBIE MPOLIECCHI U
SIBJICHUSL.




IIpuBoAMTH MpUMeEPHI
MPOIIECCOB U SIBJICHUM C
3aJaHHBIMH CBOMCTBAMH.
HUcnoan3oBaTh

KOMIIIOTEPHbIE
NPOrpaMMbl JIs
HOCTPOCHUS TPaPUKOB
(GYHKIMN ¥ U3ydeHUS UX

CBOMCTB

Oynkuuu. Yncnoseie pynkmmn = 9 Yrenue u noctpoenue rpapuxkos | Ucnmoan3oBarh
¢bynkuii. [Ipumeps! rpadukon (YHKIIMOHATIBHYIO
(byHKINH, OTpakaroIINX TePMHUHOJIOTHIO U
peabHble POLIECCHI. CHMBOJIUKY.
@yHKIMHU, ONMCHIBAIOLINE BoeryucasaTe 3HAYCHUSA
IpSAMYIO0 U 00paTHYIO (yHKUIMH, 331aHHBIX
IIPONOPLUMOHAIBHBIE dopmynamu (pu
3aBUCUMOCTH, X TPaQUKH. HEOOXOIUMOCTH
I'padux Gpynkum y = x2. UCIIOJIb30BaTh KAJIBKYIISATOP);

Oynxpr Y = x4, Y = X5, y=VX,  cOCTABIATH TAG MBI
y = | x |; rpaduueckoe pemenne  3HAYEHHH QYHKIHH.
CTpouTs 1Mo TOYKaAM
rpapukm QyHKIHI.
OnuceiBaTh CBOMCTBA
(yHKIIMK Ha OCHOBE €€
rpaguyeckoro
IpEeCTaBICHHUS.
HUcnoab3oBarb
(YHKITMOHATTEHYIO
TePMHUHOJIOTHIO U
CHMBOJIUKY.
HccaenoBars mpuMepsl
rpauKOB, OTPAKAIOLTIX

YpPaBHEHUU U CUCTEM
ypaBHEHUU




peanbHbIe MPOLECCH U
SIBJICHHUSL.

I[IpuBoAMTH MpUMeEPHI
IIPOLIECCOB U ABJICHUI C
3aJJaHHBIMHA CBOMCTBAMM.
HUcnouab3oBarb
KOMIILIOTEPHbIE
NPorpamMmsbl JJis
HOCTPOCHHUS TPaPUKOB
GYHKIMH 1 U3YICHHS UX
CBOICTB

HaxoauTth ¢ moMoIbLI0
rpadguka QyHKINN 3HAUCHHUE
OJIHOM U3 paccMaTpUBaEMbIX
BEJIMYMH 110 3HAYCHHIO
Ipyrou. B HECH0KHBIX
CIIy4asix BbIpakKaTh
¢opmyioii 3aBUCUMOCTH
MEXIy BETMYUHAMMU.
OnucpIBaTh XapakTep
W3MEHEHUS OJTHON BEITUYMHBI
B 3aBUCUMOCTH OT U3MEHEHUS
JIPYTOH.

Pacnio3zHaBaTh BUIBI
M3y4aeMbIX (PyHKIUH.
[Moka3bIBaTH CXeMaTHYECKH
TOJIO’KEHUE Ha
KOOPJIMHATHOM MJIOCKOCTH
rpadukoB QpyHKUIMN BUaA: Y =
X2,y =x3y=1x,

y=|xl|.

Hcnoan3oBars
GyHKUMOHAIBHO-




rpaguyeckue
npeacTaBJeHus JJis
pELIEHUs U UCCIIEJOBAHUS
YpaBHEHUI U CUCTEM
YpaBHEHUU.

IIpumensiTe undposbie
pecypcsbl JUIsl IOCTPOEHUS
rpaduKoB PyHKITHIA

10 [ToBTOpEeHME M 0000IIEHNE 6 2 [ToBTOpEHNE OCHOBHBIX MOHATUH | BbIOMpPATh, NPUMEHATD,

Y METOJIOB KypCOB 7 U 8 KJIaCCOB, = OLEHHWBATH CIOCOOBI
0000111eHNE 3HAHUI CpaBHEHHUS YHCel,
BBIYHCIICHHH,
npeoOpa3oBaHUi
BBIPAKECHUM, pEeLICHUS
ypaBHEHUH.

OcyumecTBiasiTh
CaAMOKOHTPOJIb
BEIIOJIHSIEMBIX JIEUCTBUU U
CaMOIIPOBEPKY pe3yJibTaTa
BBIYMCIICHUH,
npeoOpa3oBaHuii,
noctpoeHui. Pemars
3a1a4U U3 peajibHOM JKU3HH,
NPUMEHATh MATEMATUYECKUE
3HAHUS JUISl pelIeHus 3a/1a4
U3 JIPYyruX NpeIMETOB.
Pemiath TeKkcTOBBIE 327a4M,
CpaBHHUBATh, BLIOMPATH
CNOCo0ObI PEIICHUS 3aa4l

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 102 6




9 KJIACC

Ne ni/n

HaumeHoBaHue pa3jiesioB u
TeM MPOrpaMmbl

Yucna v BBIYUCIICHHUS.
JlericTBUTENIBHBIC YUCIIA

KoanuecTBo 4acoB

Bcero

KoHuTtpousb
Hble padoThI

OcHoBHoOe cogepkaHue

PanmonanbsHble yncia,
UppanyoHaIbHbIC YHCIIa,
KOHEYHbIE U OECKOHEUHBIE

JECSITHYHBIC TPoOH. MHOKECTBO

JIEHCTBUTEIIbHBIX YHCEN;
JIEHCTBUTENBHBIC YHCIIa KaK
OecKOHEUYHbIE IeCATUYHbBIC
npobu. BzauMHO 0THO3HAYHOE
COOTBETCTBUE MEXKIY
MHOXECTBOM JICUCTBUTEIBHBIX
YHUCEJI U MHOYKECTBOM TOUEK
KOOPAMHATHOW IIPSIMOM.
CpaBHEHME 1EUCTBUTENBHBIX
yucen, apupMeTuIecKue
JIEUCTBUSA C IEUCTBUTEIbHBIMU
YUCIIaMH.

[TpubnuxeHHoe 3HaYeHHE
BEJIMYUHBI, TOYHOCTH
NPUOINKEHUS.

Oxkpyrnenue yucen. [Ipukuaka u

OIIEHKA Pe3yJIbTaTOB
BBIYHUCIIEHUHN

OcHOBHBIE BUBI
JeSITeIbHOCTH
00y4Jaroumuxcs

Pa3BuBaTth npeacraBjieHust
0 YHCJIaX: OT MHOXKECTBA
HaTypaJbHbIX YUCEN J10
MHOKECTBA JCHCTBUTCIbLHBIX
qHCell.

O3HaAKOMUTLCS C
BO3MO>KHOCTBIO
MIPEICTABICHUS
JIEHCTBUTEIIFHOI'O YKCJIa KaK
OECKOHEYHON JeCITUIHOM
IpoOu, NPUMEHSATh
JIECATUYHBIC IPUOTMKCHUS
palMoOHaNbHBIX U
WPPALMOHATLHBIX YUCE.
HN3o00paxarh
JIEMCTBUTEIILHBIC YHClIa
TOYKaMU KOOPJAUHATHOU
IPSIMOIA.

3anuceIBaTh, CPABHUBATH U
yHOpsi10YMBaTh
JICMCTBUTEIIbHEIC YHCIIA.
BoInmoaHaTs, coueras
YCTHBIE€ U MUCbMEHHBIE
IIpueMBbl, apupmerudeckune
AeMCTBHS C PALIMOHATBHBIMU
YHCIaMU; HAXOAUTh
3HAYCHUS CTCIICHEH C ICIbIMU
MOKa3aTeJIsIMU U KOPHEH;




BbIYMCJIATH 3HAYCHUS
YHCJIOBBIX BBIPAXKCHUM.
IHoy4yuTh npeacraBjieHue o
3HAYUMOCTH JEHCTBUTEIBHBIX
4yucel B IPAKTUYECKON
JEATEIIBHOCTH YEJIOBEKA.
AHaJIM3UPOBATH U 1e/1aTh

BbIBO/IbI O TOYHOCTH
MPUOJIKESHUS
JIEMCTBUTENILHOIO YUCIIA MTPU
pemiennu 3a1a4. OKpyriasThb
JICHCTBUTEIIbHBIC YHCIIA,
BBINOJHATH NPUKHIKY
pe3yJibTaTa BBIYMCIICHUM,
OLIEHKY 3HAYCHHI

YUCIIOBBIX BBIpEDKGHPIfI.
3HAKOMHUTBCS ¢ HCTOPHEH
Pa3sBUTHUA MAaTEMAaTUKHU

VYpaBHEHHsI U HEPABEHCTBA.
YpaBHEeHUs C OJTHOU
IEpEMEHHOMN
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JInneliHoe ypaBHeHue. Pemenne
YPaBHEHUH, CBOASAIIMXCA K
JIMHEHHBIM.

KBanpaTtHOoe ypaBHeHue.
Pemrenne ypaBHenui,
CBOZSAIIMXCS K KBaJPaTHBIM.
bukBagpaTHbIe ypaBHEHUS.
[IpuMepsl perieHus ypaBHEHUM

TPEThEN U YETBEPTOM CTENEHEN

pa3yIoKEHUEM HAa MHOXKHTEIIN.
Pemenne npoOHO-paliOHAIBHBIX
YpaBHEHUH.

Pemenue TekCTOBBIX 3a/1a4

anredpanvdeckuM METOI0M

OcBauBaThb, 3alI0MUHATH U
NPUMEHATH rpaguyeckue
METO/bI NPU PEIICHUH
YpaBHEHUI, HEPABEHCTB U UX
CHCTEM.

Pacno3HaBars 1ienbie U
IpOoOHbBIE ypaBHEHUSI.
PemaTh JUHEHHBbIE T
KBaJpaTHbIe YyPaBHEHHNS,
ypaBHEHUSI, CBOASIINECS K
HUM, TIPOCTEHIINE IPOOHO-
palroOHaTIbHBIE YPABHEHUS.
IIpensnarars BO3MOXHBIE
CIIOCOOBI PeIICHHS TEKCTOBBIX
3a/1a4, 00CyKIaTh UX U




peuaTb TEKCTOBBIE 33/1a4l
Pa3HbIMH CIIOCOOAMHU.
3HAKOMHUTBCS ¢ HCTOPHUEI

Pa3sBUTHUA MaTEMAaTUKU

YpaBHEHUS U HEPABEHCTBA. 14 YpaBHeHUE ¢ 1BYMs OcBanBaTh M IPUMEHATH

Cucrembl ypaBHEHUH MIEPEMEHHBIMU U €ro rpaduk. IPUEMBI PEIICHUS CUCTEMBI
Cucrema 1ByX JUHEHHBIX JBYX JIMHEWHBIX YPaBHEHUH C
YpaBHEHUH C ABYMsI JIBYMSI IEPEMEHHBIMHU U
[IEPEMEHHBIMU U €€ PELLEHUE. CHUCTEMBI JIByX YpaBHEHHH, B
Pewenue cucreM aByx KOTOPBIX OJJHO YPaBHEHUE HE
YpaBHEHUH, OJIHO U3 KOTOPBIX SIBJISIETCS] JINHEHWHBIM.
JUHENHOE, a IPYroe — BTOpOon HUcnoan3oBarh
CTETEHH. (yHKIIMOHAITBHO-
I'paduueckas unTEpIIpeTaLIus rpaduyeckue npeacTaBICHUS
CUCTEMBbI YPaBHEHUM C JBYMS I pEICHUS U
nepeMeHHbIMU. Perenue HCCIIE/I0BAHMS YDABHEHUH 1
TEKCTOBBIX CHCTCEM.

AHATU3UPOBATH TEKCTHI
3a/1a4 anreOpanyecKum 33734, pemaTh ux
criocoboM anredpanvecKuM CrocoooMm:

NepeXoIuTh OT CIIOBECHOU

(bOpPMYITUPOBKHU YCIOBUS

3a/1a4M K anreOpandeckon

MO/JIEJIH IYTEM COCTaBJICHMUS

CUCTEMBbI YpaBHEHUI;

pemaTh COCTaBIEHHYIO

CUCTEMY YPaBHEHHUI;

HHTEPNPETUPOBATH

pe3yJbTar.

3HAKOMMTBCS € HCTOPHEI

pa3BUTHUSI MAaTEMAaTUKHU

YpaBHEHUS 1 HEPABEHCTBA. 16 YucnoBbie HEPABEHCTBA U UX Yurarp, 3a1MCHIBATD,

HepaBencrtBa

CBOMCTBA.

MOHUMATb,




JIuHeliHbIC HEPABEHCTBA C OJJHOM = HMHTEPNPETHPOBATH

MIEPEMEHHOM U UX PEIICHUE. HEpPABEHCTBA; UCIOJIb30BaTh
Cuctembl TUHEHHBIX HEPABEHCTB = CUMBOJIMKY U TEPMHUHOJIOTHUIO.
C OJIHOM IEPEMEHHOM U UX BruinmosHATH

pelIeHue. npeoOpa3oBaHus HEPABCHCTB,
KBanparHbie HepaBeHCTBA U UX HCIO0JIb30BaTh JJIA

pelIeHue. npeoOpazoBaHus CBOMCTBA
['paduueckas naTEpIIpETALIHS YHCIIOBBIX HEPABEHCTB.
HEPABEHCTB U CUCTEM Pacno3naBaTb TMHEHHBIC U
HEPaBEHCTB C ABYMS KBaJIpaTHbIE HEPABEHCTBA.
IIEPEMEHHBIMA Pemars nuHeiiHbIE

HEPABEHCTBA, CUCTEMBI
JIMHEHHBIX HEPABEHCTB,
CUCTEMBI HEPABEHCTB,
BKJIFOYAOIIUX KBAJAPATHOE
HEPABEHCTBO, U PEIATh UX;
00cy:KIaTh MOJIy4YEHHBIE
peLIeHus.

HN3o00paxarth penieHue
HEPABEHCTBA U CUCTEMBI
HEPABEHCTB HA YHCIIOBOM
IPsIMOiA, 3aIIMCBIBATH
peneHue ¢ IOMOIIBIO
CUMBOJIOB.

PemaTe kBajgpaTHbIC
HEPABEHCTBA, UCTIOJb3YS
rpaduyeckre npeacTaBIeHUS.
OcBauBaTp M NIPUMEHSATH
HEPABEHCTBA IIPU PELICHNUN
Pa3JINYHBIX 3a/1a4, B TOM
YUCJIe MPAKTHUKO-

OPUECHTHUPOBAHHBIX




OyHKIUU
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KBangparuunas ¢pyHkuus, ee
rpaduk u cBorictBa. [Tapabomna,
KOOPIUHATHI BEPIIUHBI
napadoIIbl, 0Cb CAMMETPHH
napaboJIbl.

I'paduxn Gyskmmii:
y=kx, y=kx +b, y:§,
y=x% y=x}y="x, y=|x|

Pacno3zHaBaTh BUIBI
H3y4aeMbIX (PYHKITUI;
WLTIOCTPUPOBATH
cXeMaTH4YeCKH, 00bSICHATDH
pacroyio’keHue Ha
KOOPJMHATHOM IJIOCKOCTH
rpaduKoB QYHKIUH BHIA:
y=kx, y=kx +Db, y=§,
y=x% y=x3y=\x,y=|x|
B 3aBUCHMOCTH OT 3HAaYCHUH
K03((PHUITUESHTOB; ONMMCHIBATH
UX CBOMCTBA.

Pacno3naBarnb
KBaJIpaTUUHYIO (YHKIIUIO 110
tbopmyie.

IMpuBoANTHL MpPUMeEPHI
KBaJIPATHYHBIX 3aBUCUMOCTEH
U3 peajbHOM XU3HU, QUBHKH,
reOMETpHH.

BoisaBasiTh 1 00001aTH
0c00eHHOCTH rpauka
KBaJIpaTUYHON QyHKIMU
y=ax?+bx+c.

CrpouTthb u u3odpaxarb
cXeMaTH4ecKHu rpaduxu
KBaQJIpaTUYHBIX (DYHKIINH,
3a/laHHBIX (hOpMyllaMu BUJA
y=ax?, y=ax’+q,

y=a(x +p)? y=ax’+bx+c.
AHaJIU3UPOBATH U
NPUMEHATH CBOMCTBA
W3YYEHHBIX QYHKIIUH A7 UX

IMMOCTPOCHUA, B TOM YHUCJIC C




HOMOIIBIO ITU(PPOBBIX
pecypcoB

YucaoBbIe MOCIEA0BATEILHOCTH
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[TonsiTue yncnoBou
MOCJIEZI0BATEILHOCTH.
3aianue 1nociae0BaTeIbHOCTU
peKyppeHTHOMU hopmyIoi u
(dhopMyIoii N-TO YIeHa.
Apudmernueckas u
reoMeTpHUUecKas MpOrpeccu.
®opmybl N-To YiieHa

apudMeTHIECKON

Y TEOMETPUYECKOMN ITPOrPECCUH,

CYMMBI IIEPBBIX N YJICHOB.
N3o0paxenue 4ieHoOB
apupMeTHIecKon 1
r€OMETPUYECKON ITPOrPeECCUit
TOYKaMU Ha KOOPJAWHATHON
IIJIOCKOCTH.

JIuHeiHbIN 1
9KCIIOHEHIIMAJILHBIA POCT.
Crno’xHble MPOLIEHTHI

OcBauBaTh U IPUMEHSATH
UH/IEKCHbIE 0003HAYCHMUS,
CTPOUTH pevyeBble
BBICKA3bIBAHMA C
UCTIOJIb30BaHUEM
TEPMUHOJIOT'HH, CBSI3aHHOH C
HOHSATHEM
H0CJIEI0BATENbHOCTH.
AHanau3upoBaTh Gpopmyiy N-
ro WwieHa
MOCJIE0BATENbHOCTH WU
PEKYPPEHTHYIO (GOpMYITy M
BBIYHMCJIATD YWICHBI
HOCJIEI0BATEIbHOCTEH,
3aJJaHHbBIX YTHUMHU
bopmynamu.
YcranaBiauBarb
3aKOHOMEPHOCTD B
OCTPOEHUHU
MOCIIEI0BATENbHOCTH, €CITU
BBINTACAHBI TIEPBBIC
HECKOJIBKO €€ YJICHOB.
PacnosnaBarhb
apu(MeTHUECKYIO U
reOMETPUUECKYIO POTPECCHH
IIPH pa3HbIX criocodax
3a/1aHusl.

PemarTn 3agauu ¢
UCTIOJIb30BaHUEM (hopMyi N-




0 4JjeHa apu(pMETHYECKON U
reOMETPUUYECKON MPOrpecCuid,
CYMMBI IEPBBIX N YICHOB.
HN300paxkarh 4ieHbI
II0CJIE10BATENbHOCTH
TOYKaMH Ha KOOPAMHATHOMN
IJIOCKOCTH.

PaccmarpuBath npuMepbl
MPOLECCOB U SIBJICHUI 13
peaabHOM KU3HU,
WUTIOCTPUPYIOIINE
U3MEHEHHUE B
apudmeTHIecKou
IPOrPECcCHH, B
re€OMETPUUECKOM MPOTrPECCHH;
n300pakarTh
COOTBETCTBYIOIIHE
3aBHCUMOCTH IpaUyecKH.
Pematsb 3a5aum, cBsi3aHHbIE
C YUCIIOBBIMHU
NOCJIEI0BATENbHOCTIMU, B
TOM YMCJI€ 33aJ]a4u U3
pEATbHOM )KU3HU C
UCIIOJIb30BaHUEM LIU(POBBIX
TEXHOJIOTHH (JIEKTPOHHBIX
TabuIL, TpaduuecKoro
KaJIbKYJISITOpA U T.11.).
PemiaTs 3a7auu Ha CIIOKHBIE
MIPOLIEHTHI, B TOM YHCIIE
3aJauu U3 peaybHOM
MPAKTHKH (C UCTIOIE30BAaHUEM
KaJIbKYJIATOPA).
3HAKOMMTBCS € HCTOPHEI
pa3BUTUS MaTEMaTUKU




[ToBTOpenue, 060061eHNE,
CUCTEMAaTH3aIUs 3HAHUM
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Uwucna v BIYUCIICHUS (3aIUCh,
CpaBHEHHE, JICUCTBHS C
ﬂeﬁCTBHTeHBHBIMH qucjiaMu,
YHUCIIOBAs MPSMast; IPOLICHTBI,
OTHOLIECHUS, IPOIIOPLIUY;
OKpYTJICHHUE, TPUOJIHNKCHHE,
OIICHKA; PEIICHHE TEKCTOBBIX
3aJ1a4 apUPMETHICCKHM
CII0COO0M)

OnepupoBaThb NOHATHSMM:
MHOK€CTBO, ITOJAMHOXKECTBO,
OIlepaLMK HAJl MHOXKXECTBAMHU;
HCNOJIb30BATh Ipauueckoe
IIPEICTABIICHUE MHOKECTB
JUIsL OITUCAHMSI pEaJIbHBIX
IIPOLIECCOB U ABJICHUM, IIpU
pELIeHNN 3aa4 U3 IPYIux
y4€OHBIX IPEIMETOB.
AKTyaJIM3MpoBaTh
TEePMHMHOJIOTHIO H OCHOBHbIE
AEeHCTBHS, CBA3AHHbIE C
YHMCJIAMM: HaTypPAJIBHOE
YUCII0, IPOCTOE U COCTABHOE
4yuCia, JeIUMOCTb
HaTypaJIbHBIX

4HCell, IPU3HAKYU I€TUMOCTH,
LIEJI0€ YUCII0, MOAYJIb YHCIIA,
OOBIKHOBEHHAsI U 1€CATUYHAS
JIpoOu, CTaHIAAPTHBINA BU/T
qucia, apuMeTHaecKuit
KBa/IPaTHBIN KOPEHb.
BuinoiHATh aAeilicTBHA,
CPAaBHHUBATh H
yHOPSAA0YMBATH YNCIIA,
MIPEACTABIATh YHMCIIA HA
KOOpPJIMHATHOM IIPSIMOH,
OKPYTJIATh YHUCIIA;
BBINOJIHATH NPUKHUAKY H
OLIEHKY pe3yJIbTaTa
BBIYMCIICHHM.

Pematp TeKCTOBBIE 321a4H
apu(METHYECKUM CIIOCOOOM.




Pemiath npakTuyeckue
3aja4m, cojiepKaline
IPOLEHTHI, J0JIH, YaCTH,
BBIpAXAIOIINE 3aBUCUMOCTH:
CKOPOCTb — BpEMSI —
paccrosinue, 1eHa —
KOJIMYECTBO — CTOUMOCTb,
00beM paboThI — BpeMs —
IPOU3BOJUTENBHOCTD TPYAQ.
Pa3ouparp peasibHbIC
YKU3HEHHBIEC CUTYallUH,
(opmysmpoBaTh Ux Ha
SI3BIKE MATEMAaTUKH,
HAXOJIUTH pEIICHHE,
MPUMECHSISI MATEMaTUICCKUI
amnmapar,
HHTEPNpPeTHPOBATH
pe3yabTaT

Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBaHue
anredpanvecKux BhIpAKEHU,
JONYCTUMBIC 3HAYCHUS] )

OnepupoBaTh NOHATUSIMH:
CTETIEHb C LEJIbIM
mokazaresieMm,
apupMeTHIECKHi
KBaJIpPaTHBIN KOPEHb,
MHOTO4JIEH, anredpanyeckas
JIpo0b, TOXKIECTBO.
BbInoHATH OCHOBHBIE
AeiiCTBUSA: BBITIOIHATH
pacueTsl o GpopmyIiam,
peoOpa3oBbIBATH 1IEIbIE,
IpOOHO-PAMOHATBHEIE
BBIPQ)KEHUS M BEIPKEHUS C
KOPHSIMH, PEaM30BbIBATH
pa3iioKeHne MHOTOYJICHA Ha




@OyHKIUH (IOCTPOCHHUE,
CBOWCTBA M3YYCHHBIX (PYHKIUH
rpaduyeckoe pereHue
YPaBHEHUH U UX CUCTEM)
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MHOXHTEJH, B TOM YHUCIIE C
UCIOJIb30BaHuEM (hopmyit
Pa3HOCTH KBA/IPaToOB U
KBaJ[paTa CyMMbI U Pa3HOCTH;
HaXO/UTh

JIOITyCTUMBbIE 3HAUCHHUS
NEPEMEHHBIX 11 JPOOHO-
palMOHAIBHBIX BBIPAXKEHUH,
KOpHEH.

MozaeaupoBaTh ¢ IOMOIIBIO
(hopMyII peasbHBIC TPOIIECCHI
U SIBJICHUS

OnepupoBaTh NOHATUSIMH:
¢bynkuus, rpaguk QyHKIUH,
HYJIM (QYHKIMH, TPOMEKYTKU
3HAaKOMOCTOSIHCTBA,
IPOMEXYTKH BO3PACTaHMA,
yObIBaHUS, HAaUOOJIbLIEE U
HalMEHbIIIee 3HAaUEHUS
(GyHKIMH.

AHaJIM3MPOBATD,
CPaBHMBATh, 00CYKIATh
CBOMCTBa (PYHKIUIL, CTPOUTH
uX rpadukm.

OnepupoBaTb NOHATHSIMM:
npsiMast
IPONOPLHUOHATIBHOCTD,
obOpaTHas
IPONOPLHUOHATIBHOCTD,
IuHeHas QyHKuus,
KBaJpaTH4Hasi QYHKLHS,
napaOouia, runepoona.
Hcnouab3oBarb rpagpuku
JUISL ONIPEICIICHUSI CBOMCTB,
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IIPOLECCOB U 3aBUCUMOCTEN,
JUISl peLieHUs 3a1a4 U3
JIPYTUX y4eOHBIX MPEIMETOB
Y peajbHOM KU3HU;
MO/IeJMPOBATh C TOMOIIBIO
rpaduKoB peanbHbIE
MPOLIECCHI U SIBJICHUS.
Boipaxarts popmynamu
3aBUCUMOCTH MEXIY
BEJIMYMHAMU




7 KJIACC

Ne

Tema ypoka

ITOYPOYHOE IIVTIAHUPOBAHUE

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

n/n Bcero  KonTpoun o0pa3oBaTe/bHbIE PeCypChl
Hble padoThI

1 [ToHsiTHE paIMOHAILHOTO YKCIIA 1

2 Apudmernueckre 1eHCTBUS ¢ pallMOHAIBHBIMU YUCIAMU 1

3 Apudmernueckre IEHCTBHS ¢ pallMOHATBHBIMHA YHCIaMU 1

4 Apudmernueckre 1eHCTBHS ¢ pallMOHATBHBIMY YHCIaAMU 1

5 ApudmeTndeckne IeHCTBUS C palliOHATBLHBIMA YHCIIAMHU 1

6 Apudmernueckre 1eHCTBUS ¢ pallMOHAIBHBIMU YUCIAMU 1

7 CpaBHeHue, ynopsii04MBaHUE PAlMOHATIBHBIX YHCE 1

8 CpaBHeHue, ynopsJ0uMBaHie PallMOHAIbHBIX YHCEl 1

9 CpaBHeHHe, yIIOpSII0YMBAHUE PAIMOHATBHBIX YHCEI 1

10 CreneHsb ¢ HaTypajabHBIM [TOKA3aTEIEM 1 bubamorexa IOK
https://m.edsoo.ru/7f4211de

11 CreneHsb ¢ HaTypajabHBIM [TOKA3aTEIEM 1 Bubamorexa IOK
https://m.edso0.ru/7f421382

12 CreneHb ¢ HaTypaJbHBIM [TOKa3aTeIeM 1 Brbmiorexa LIOK
https://m.edsoo.ru/7f42154e

13 CreneHsb ¢ HaTypaJIbHBIM [T0KA3aTEIEM 1 bubamorexa IOK
https://m.edsoo.ru/7f4218be

14 CreneHs ¢ HaTypaJIbHBIM [1OKa3aTeIeEM 1

15 Perrenne OCHOBHBIX 3a/1a4 Ha APOOH, IPOIIEHTHI U3 1

peanbHON IPAKTUKH



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

Pemenne ocHOBHBIX 3a/1a4 Ha IPOOH, IPOLIEHTHI U3

16 pealbHON NPAKTUKU
17 Pemenne ocHOBHBIX 3a/1a4 Ha IPOOH, IPOLIEHTHI U3
peanbHON IIPAKTUKH
18 Pemienue oCHOBHBIX 3a/1a4 Ha IpOOU, IIPOLIEHTHI U3
pealbHOM NPAKTUKU
19 [Ipu3Haku neIMMOCTH, Pa3IoKEHHUsI HA MHOKUTENN
HaTypaJIbHBIX YUCEIl
20 [Ipu3Haku nenUMOCTH, Pa3ioKEeHHUs] HA MHOKUTEH
HaTypaJIbHbIX YUCEIl
21 Peanbubie 3aBucumoctu. [Ipsimas u obpaTtHas
IIPONOPLUOHAIBHOCTH
29 Peanbubie 3aBucumoctu. [Ipsimast u oOpaTHas
PONOPLUOHAIBHOCTH
23 Peanbubie 3aBucumocTu. [Ipsimas u o6patHas
PONOPLUOHAIBHOCTH
24 Peanbubie 3aBucumoctu. [Ipsimas u obpaTtHas
IPONOPLUOHAIBHOCTH
25 KonTponbHas pabora no teme "PanmonanpHeie yncna'
26 5 bubmuorexa [JOK
YIBEHHBIE BHPACHint https://m.edsoo.ru/7f41feec
27 Dopmyisl
28 DopmyITel
29 [lepemennsle. [lonmycTrMble 3HaYEHNSI IEPEMEHHBIX
30 [IpeoOpa3zoBanre OYKBEHHBIX BBIPAXKEHUMN, paCKpBITHE bubnnoreka [JOK

CKOOOK W TIpUBECHUE TIOIOOHBIX CJIaraeMbIX

https://m.edsoo.ru/7f41fafa



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa

[IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH, pACKPHITHE

bubmuoreka [JOK

31 CKOOOK ¥ IPHUBEICHHUE MOJOOHBIX ClIaraeMbIX https://m.edsoo.ru/7f41fd70
32 [IpeoOpazoBanne OyKBEHHBIX BBIPAKEHUH, PACKPBITHE
CKOOOK U IIPHUBEICHUE TTOJOOHBIX CIIAaraeMbIX
33 [IpeoOpa3zoBanne OyKBEHHBIX BBIPAKCHUM, PACKPBITHE
CKOOOK W IIpUBECHUE TIOIOOHBIX CJIaraeMbIX

34 CBolicTBa CTENEHU C HATYPaJbHBIM I10Ka3aTeIeM Bubnmorexa IOK
https://m.edsoo0.ru/7f421382

35 CBolicTBa CTENEHU C HATYPaJIbHBIM I10Ka3aTeIeM bubnmorexa LIOK
https://m.edsoo0.ru/7f42154e

36 CBolicTBa CTETIEHU C HATYPaJbHBIM ITOKa3aTeleM bubmmorexa LIOK
https://m.edsoo.ru/7f4218be
bubnmoreka [JOK

37 Maorownerbt https://m.edsi.ru/7f42276e
bubnuotexa [JOK

38 Moroest https://m.edsi.ru/7f422930

39 CrnosxeHue, BBIMUTaHUE, YMHO)KEHHE MHOTOUJICHOB Bubmiorexa LIOK
https://m.edsoo.ru/7f422af2

40 CrnoxeHue, BEIUMTAaHUE, YMHOKEHHE MHOTOUJICHOB bubmmorexa LHOK
https://m.edsoo0.ru/7f422cc8

41 CnoxeHue, BBIYUTaHNUE, YMHOKEHUE MHOTOWIECHOB bubmorexa LIOK
https://m.edsoo.ru/7f422fca

42 CrnosxeHue, BBIMUTAHUE, YMHO)KEHHE MHOTOUJICHOB Bubmiorexa LIOK
https://m.edsoo.ru/7f423182

43 DopMybl COKPAIIEHHOTO YMHOXEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f42432a

44 DopMyIbl COKPAIIEHHOTO YMHOXEHUS BuGmorexa LIOK

https://m.edsoo.ru/7f42464a



https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a

bubmuoreka [JOK

4 DOPMYIIBI CORPAIIEHHOTO yMHOMKEHILA https://m.edsoo0.ru/7f424c12
46 @opMyJIbl COKPAILIEHHOTO YMHOKEHUS Bubmorexa IOK
https://m.edsoo.ru/7f424fd2
47 DopMyIIbl COKPAIEHHOTO YMHOXKEHUS bubamorexa IOK
https://m.edso0.ru/7f4251d0
48 PaznoxxeHne MHOTO4JIEHOB Ha MHOKUTENH Bubnmorexa IOK
https://m.edso0.ru/7f423312
49 PaznoxxeHne MHOrO4JIEHOB Ha MHOKUTENH bubnmorexa LIOK
https://m.edsoo.ru/7f4237fe
50 Pa3noxxeHne MHOrO4JI€HOB Ha MHOKUTENH bubamorexa IOK
https://m.edsoo.ru/7f4239de
o1 PaznoxxeHne MHOTO4JIEHOB Ha MHOKUTENH
59 KonrponbHas pabora no reme "Anredpanyeckue
BbIpaXeHUs"
53 VYpaBHeHue, MpaBuia Mpeodpa3oBaHusl ypaBHEHUS,
PaBHOCHUJIIBHOCTb YPAaBHEHUN
54 HHHefIHoe ypaBHeHI/Ie: C OJIHOM IIEPEMEHHOM, pelieHue
JMHENHBIX YpaBHEHUN
55 .HI/IHCE/'IHOC ypaBHeHHev C OJTHOM IIEPEMEHHOM, PEIICHUE bub6nuorexa [IOK
JUHENWHBIX YpaBHEHUN https://m.edso0.ru/7f420482
56 .HI/IHCE/'IHOC ypaBHeHI/Ifi C OZJHOM NIEPEMEHHOM, peLlICHHE
JMHENHBIX YpaBHEHU
57 Pemenne 3agad ¢ moMOIIbIO ypaBHEHUI bubmorexa [JOK
https://m.edsoo.ru/7f42064e
58 Pemenue 3anau ¢ momMoLIbpl0 ypaBHEHUI Bubamorexa IOK

https://m.edsoo.ru/7f420806



https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806

bubmuoreka [JOK

59 Pemenue 3a1a4 ¢ momMoIs0 ypaBHEHUH https://m.edso0.ru/7f4209a0
60 Pemenue 3a1a4 ¢ momMoIs0 ypaBHEHUH BuGmmorexa LIOK
https://m.edsoo.ru/7f420e6e
61 Jlunelinoe ypaBHEHHE C IBYMS ITIEPEMEHHBIMU U €T0 Tpaduk bubmmorexa LIOK
https://m.edso0.ru/7f427¢c32
62 JluneliHOE ypaBHEHHUE C IBYMS IIEPEMEHHBIMH U €T0 rpaduk Bubnmorexa IOK
https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMTHEMHBIX YPABHEHH C IByMs bubmmoreka [JOK
HepEeMEHHBIMH https://m.edso0.ru/7f42836¢
64 Cucrema 1ByX JUHEHHBIX YPABHEHU C JBYMsI
HepEeMEHHbIMU
65 Cucrema 1ByX JTUHEHHBIX YPaBHEHUH C ABYMs
NIepEMEHHBIMH
66 Cucrema 1ByX JTUHEHHBIX YPaBHEHUH ¢ ABYMs
TIepEMEHHBIMH
67 Pemenue cucrem ypaBHEHUI bubamorexa IOK
https://m.edsoo.ru/7f4284de
68 Pemenune cucrem ypaBHEHHIA Brbmiorexa LIOK
https://m.edso0.ru/7f42865a
69 Pemenune cucrem ypaBHEHHIA Bubamorexa IOK
https://m.edso0.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUI
71 Pemenne cucrem ypaBHEHHN
72 KontponbHas padora no teme "JIunelinsle ypaBHeHUs" ﬁggi?;;;iiiﬁljﬂ £421044
73 Koopaunara Touky Ha IpsiMoit bubmmorexa LIOK

https://m.edsoo.ru/7f41de76



https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76

bubmuoreka [JOK

“ HlHenoBEIE MPOMEKYTKH https://m.edsoo.ru/7f41dff2

75 UucnoBble IPOMEXKYTKU

76 Paccrosinue Mexay IByMst TOUKaMH KOOPAMHATHOM MPSMOK

7 PaccrossiHre Mexy IByMsl TOYKaMH KOOPAUHATHOW IPSMOU

78 [IpssMoyrosibHast CUCTEMA KOOPJIMHAT Ha TIJIOCKOCTH bubmmorexa LIOK
https://m.edsoo.ru/7f41el6e

79 [IpsimoyroibpHas cucTeMa KOOPAMHAT Ha TUIOCKOCTH Bubmmorexa LIOK
https://m.edsoo.ru/7f41e42a

80 [Tpumeps! rpadukoB, 3a1aHHBIX HOPMYyIIaMU bubmorexa LIOK
https://m.edsoo.ru/7f41e8a8

81 [Tpumeps! rpadukoB, 3a1aHHBIX HOpMyTIaMu BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41ed80

82 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB Kypca 7 Kiacca,

000011IeHrEe 3HAHUI

83 [Tpumeps! rpadukoB, 3a1aHHBIX (HopMyTamMH

84 UreHue rpadMKoOB peabHBIX 3aBUCUMOCTEH BH6H_H0TeKa LHOK
https://m.edsoo.ru/7f41ea24

85 Urenue rpauKkoB peaibHbIX 3aBUCUMOCTEN
bubmuorexa [JOK

86 Houstie dymicuin https://m.edsi.ru/7f4lef06

87 ['padux pyHKIINN

. . bubnmoreka [JOK
88 CBoficTaa ynicuuit https://m.edsi.ru/7f4lf078
89 CaoticTBa (yHKIUI Bubmorexa LIOK

https://m.edsoo.ru/7f41flfe



https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe

bubmuoreka [JOK

%0 Junieiiias gykuis 1 https://m.edso0.ru/7f427282
bubmmorexa [IOK

o Juneiinas dymxuma 1 https://m.edsg).ru/?f427412

92 [TocTpoenue rpaduka TuHEHHON QYyHKIIUN 1 ﬁftf::?/?;l%iiﬁﬁ/? £426d 16

93 [Toctpoenue rpaduka TMHEHHON QyHKIIH

94 ['paduk pynkuuu y =|x|

95 I'padux pynkuum y =[x|

96 Kontponbnas pabota no teme "KoopauHate! u rpaduki. 1 bubnnoreka [JOK
Oyukuun" / Beepoccuiickas mpoBepoyHas padota https://m.edsoo0.ru/7f41f50a

97 Hrorosas koHTponbHas pabota / Beepoccuiickas 1 bubnuoreka [JOK
poBepoyHas pabora https://m.edsoo.ru/7f429c6c

98 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B Kypca 7 Kiacca, 1 bubnnorexa [JOK
00001IeHIe 3HAHUI https://m.edso0.ru/7f429f32

99 IToBTOpEHNE OCHOBHBIX IIOHATHN U METOAOB Kypca 7 Kiacca, 1 bub6nuorexa [IOK
00001IeHIe 3HAHUI https://m.edsoo.ru/7f42a0e0

100 IToBTOpEHNE OCHOBHBIX IIOHATUN U METOAOB Kypca 7 Kiacca, 1 bub6nuorexa [IOK
000011eHre 3HaHUH https://m.edsoo.ru/7f42a27a

101 IToBTOpEHKE OCHOBHBIX MOHATUI U METOJIOB Kypca 7 Kiacca, 1
000011IeH1Ee 3HAHWI

102 [IoBTOpEHME OCHOBHBIX NOHATHUM U METOJ0B Kypca 7 Kjacca, 1 bubnmoreka [JOK
000061IEHNE 3HAHUIN https://m.edsoo.ru/7f42a900
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https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KVIACC

Ne Koanvecrso yacos ‘ DJIeKTPOHHBIE U (PPOBHIE
n/m Tema ypoka Bcero  Kontpoanb o0pa3oBaTe/IbHbIE pecypchl
Hble padoThI
1 KBaapaTHbIii KOpEeHb U3 YUCIa 1 bubmmorexa LIOK
https://m.edso0.ru/7f42d452
2 [TonsiTne 06 UppaIMOHAILHOM YHCIIC 1 bubmmorexa LIOK
https://m.edsoo.ru/7f42eaaa
3 JlecaTudnble MPUOIMKEHUS UPPALMOHATIBHBIX YHCEI 1
4 Jecatuunble NpUOIMKEHNS UPPALMOHATIBHBIX YUCEI 1
5 JelicTBUTENbHBIE YKCIIA 1
6 CpaBHeHUe 1eHCTBUTENbHBIX YHCEI 1
7 CpaBHeHuE 1eHCTBUTENBHBIX YUCEI 1
8 Apudmerndeckuil KBapaTHbIM KOPEHb 1
9 YpaBHeHUE BHIa X = a 1
10 CaoiicTBa apuMeTHUECKUX KBaIPaTHBIX KOPHEN 1 bubmorexa IOK
https://m.edso0.ru/7f42d862
11 CoiicTBa apru(MeTHUECKUX KBaIpaTHBIX KOPHEN 1 bubamorexa IOK
https://m.edsoo.ru/7f42d862
12 [IpeoOpa3zoBaHre YHCTOBBIX BBIPAXKEHUN, COEPKAIINX 1 bubnnoreka [JOK
KBaJIpaTHbIC KOPHU https://m.edsoo.ru/7f42dd26
13 [IpeoOpazoBaHne YNCIOBBIX BBIPAXKEHUN, COAEPIKAIIINX 1 bubnuorexa [IOK
KBaJIpaTHbIC KOPHU https://m.edsoo.ru/7f42ded4
14 [IpeoOpazoBaHne YNCIOBBIX BBIPAXKEHUN, COAEPIKAIIINX 1 bubnuorexa [IOK

KBaApPAaTHBIC KOPHHU

https://m.edsoo.ru/7f42e0be



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be

[Ipeobpa3oBaHue YMCIOBBIX BBIPAXKEHUN, COJEPIKALLINX

bubmuoreka [JOK

15 KBaJ[paTHBIC KOPHH https://m.edsoo.ru/7f42e262
16 Crenens C 1eJIbIM TTOKa3aTesieM BuGmmorexa LIOK
https://m.edsoo.ru/7f4354a4
CranmapTHas 3anuch yncia. Pasmepbl 00bEeKTOB
17 OKPY’KaroIIero Mupa (0T 3JIEMEHTAPHBIX YaCTHIL 10 bubmuoreka [JOK
KOCMHYECKHX 00BEKTOB), JIUTEILHOCTH IPOIIECCOB B https://m.edsoo.ru/7f436098
OKPY’KaIOIIIeM MHUPE
18 CBOICTBA CTETICHU C IICJIBIM TTOKa3aTelieM bubmmorexa LIOK
https://m.edsoo.ru/7f435648
19 CBOIICTBa CTETNIEHU C IIEJIBIM TTOKa3aTelieM Bubmmorexa LIOK
https://m.edsoo.ru/7f435648
20 CBOICTBA CTETICHU C IICJIBIM TTOKa3aTelieM bubmorexa LIOK
https://m.edsoo.ru/7f435648
21 CBolicTBa CTETIEHH C IIENIBIM MOKa3aTelleM Bubmiorexa LIOK
https://m.edsoo.ru/7f43599a
22 CBOJCTBA CTEIIEHHU C IEJILIM ITOKA3aTEIEM bubmmorexa [JOK
https://m.edsoo.ru/7f435ed6
23 KBanpatHblil TpéxuiieH
24 KBanpaThslii TpéxuneH
25 Pa3znoxxenne kBagpaTHOTO TPEXUIECHA HA MHOKHUTEITH Bu6miorexa LIOK
https://m.edsoo.ru/7f42fd38
26 Paznoxkenne kBaipaTHOTO TPEXUIEHA HA MHOXKHUTEITH Bubmiorexa LIOK
https://m.edsoo.ru/7f42fd38
97 KonTponbhas pabota no remam "KBagpaTHble KOpHU. bubnnoreka [JOK
Crenenu. KBasipatHbiii TpexuieH" https://m.edsoo0.ru/7f42ec80
28 Anrebpanueckas 1poOb Bu6morexa LIOK

https://m.edso0.ru/7f430382



https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382

I[OHYCTI/IMBIG 3HAYCHHA IICPEMCHHBIX, BXOAAIIUX B

29
anredpanvyeckue BhIpaKEHUS
30 JlommycTrMble 3HAaYCHHSI IEPEMEHHBIX, BXOISAIIUX B
anreOpanyecKre BhIPAKECHUS
. . bu6anorexa [IOK
31 OCHOBHOE CBOMCTBO aJlIreOpandecKon 1poou https://m.e dS(I)_E).ru 17§430866
. bubnmnorexa LIOK
32 Coxpauenite Apobeii https://m.edsi.ru/7f430a8a
. bubnmnorexa LIOK
33 Coxpauenite Apobeii https://m.edsgf).ru/?f430f44
. bubnuoreka IIOK
34 Cokpauetiie 1podeit https://m.eds<IJJ<:J.ru/7f430f44
35 CrnoxeHue, BBIYUTAHUE, YMHOKEHHUE U JCIICHHE bubmmoreka [JOK
anreOpanyecKux Apooeit https://m.edsoo.ru/7f43128c
36 CrnoxeHue, BRIYMTAHUE, YMHOKEHHUE U JCJICHHE bubnuotexa [JOK
anreOpanyecKux Apooeit https://m.edsoo.ru/7f4315c0
37 CrnosxeHue, BBIMUTaHUE, YMHOKEHUE U JICTICHHUE bubnunoreka [JOK
anreOpanyecKux Apooeit https://m.edsoo.ru/7f4318c2
38 CrnoxeHue, BEIUMTAHUE, YMHOKEHUE U JICJIICHHE bubnuoteka [JOK
anreOpanyecKux Apooeit https://m.edsoo.ru/7f431a20
39 [IpeoOpazoBanue BhIpaXKEHUH, COAEPKAIINX bubnmoreka [JOK
anrebpanyeckue Apoou https://m.edsoo.ru/7f43259c
40 [IpeoOpazoBanue BhIpaXKEHUH, COAEPKAIINX bubnmoreka [JOK
anredpanveckue Ipodu https://m.edsoo.ru/7f432736
41 [IpeoOpazoBanme BBIpaKEHUH, COIEPIKAIINX bubmuorexa [JOK
anrebpanyeckue Apoou https://m.edsoo.ru/7f432736
42 KoHntponbhas pabota mo teme "Anredpanyeckas 1poos" Bu6morexa LIOK

https://m.edsoo.ru/7f431d36
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bubmuoreka [JOK

43 Keanpatioe ypapiierie https://m.edsoo.ru/7f42eela
44 HenosiHoe kBafpaTHOE ypaBHEHUE BuGmmorexa LIOK
https://m.edsoo.ru/7f42eela
45 HemnonHoe kBagpaTHOE ypaBHECHUE bubmmorexa LIOK
https://m.edsoo.ru/7f42eela
46 dopMya KOpHEH KBaIPaTHOTO YpaBHEHUS buGmmorera LIOK
https://m.edsoo.ru/7f42f158
47 dopMyna KOpHEHW KBaIpaTHOTO YPaBHEHUS Bubnmorexa IOK
https://m.edsoo.ru/7f42f3f6
48 ®opMyna KOpHEHW KBapaTHOTO YpaBHEHUS BH6H_HOTeKa LOK
https://m.edsoo.ru/7f42f5a4
bubmmoreka [JOK
49 Teopena Bitera https://m.edsi.ru/7f42fef0
bubnuotexa [JOK
50 Teopena Btera https://m.edsi.ru/7f430076
51 Pemienne ypaBHeHUM, CBOASIIMXCA K KBaIpaTHBIM bubmorexa LIOK
https://m.edsoo.ru/7f43c542
52 Pemenue ypaBHeHMH, CBOIAIINXCS K KBaPATHBIM bubmmorexa [JOK
https://m.edsoo.ru/7f43c3d0
53 [Tpocreiimue ApoOHO-palnOHANbHBIE YPaBHEHUS Bubmorexa IOK
https://m.edsoo.ru/7f4328c6
54 [Ipocreiimue ApoOHO-pallOHATIbHBIE YPABHEHHS Bubamorexa IOK
https://m.edsoo.ru/7f432b6e
55 Pemenue TeKCTOBBIX 3a/1a4 ¢ TOMONIBIO KBaAPATHBIX bu6mmorekxa [JOK
ypaBHEHHIA https://m.edsoo.ru/7f42f75c
56 Pemenne TeKCTOBBIX 3a/1a4 C IIOMOIIBIO KBAJAPATHBIX bubnuorexa [IOK

ypaBHEHU M

https://m.edsoo0.ru/7f42f8f6
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bubmuoreka [JOK

S7 KontponbHas padora no teme "KBanparusie ypaBHeHHs" 1
P P P P https://m.edso0.ru/7f4301f2
58 JluneliHoe ypaBHEHUE C IBYMS IIEPEMEHHBIMH, €T0 rpaduk, 1
IPUMEpPHI PEIICHUS] YPAaBHEHUH B LIEJIBIX YHCIIaX
59 JluneliHOe ypaBHEHUE ¢ JBYMs IIEPEMEHHBIMH, €r0 rpauk, 1
IIPUMEPHI PEILICHUS] YPABHEHUH B LIEJIBIX YMCIIAX
60 JluneliHOE ypaBHEHUE C ABYMS IIEPEMEHHBIMH, €T0 rpauk, 1
IIPUMEpPHI PELICHUS] YPAaBHEHUH B LIEJIBIX YU CIIAX
61 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHHUN C JIBYMS 1
NIEPEMEHHBIMU
62 Pemenue cucrem 1ByX JIMHEHHBIX YPAaBHEHUM C JBYMsI 1
IIEPEMEHHBIMU
63 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHHUN C JIBYMS 1
NePEMEHHBIMU
64 [IpuMeps! penieHust CUCTEM HENTMHENHBIX YPaBHEHUH C 1
JBYMsI IEpEMEHHBIMU
65 [Tpumeps!l peleHus: CUCTEM HEJIMHEWHBIX YPaBHEHUH C 1
JIBYMsI IEPEMEHHBIMU
I'padmueckas uHTEpIIpEeTaLs YpaBHEHUS C IBYyMS
66 pad prip uyp z’M 1 bu6mmorexa [IOK
NEPEMEHHBIMH U CUCTEM JIMHEHHBIX YPAaBHEHUH C ABYMS
P P M https://m.edsoo.ru/7f43d6d6
NIEPEMEHHBIMU
['padmueckas MHTEpIpeTallnsl ypaBHEHUS C IByMS
. pad prp ¥ M . Bu6morexa [JOK
MEPEMEHHBIMH U CUCTEM JIMHEHHBIX YPaBHEHUH C ABYMS
P P ™ https://m.edsoo.ru/743d6d6
NepPEMEHHBIMU
68 Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBbIO CUCTEM YpaBHEHUN 1
69 Pemnrenne TeKCTOBBIX 3a/1a4 C TOMOMIBIO CUCTEM ypaBHEHHI 1
70 Pewienne TeKCTOBBIX 3a/1a4 C IIOMOILBIO CUCTEM YPABHEHUN 1
71 YuciioBbie HEPABEHCTBA U UX CBOMCTBA 1



https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

72

HucnoBble HEPABEHCTBA U UX CBOMCTBA

73 HepaBeHcTBO ¢ 0/1HOM TTEpeMEHHOM
74 JIvuHeHbIE HEPAaBEHCTBA C OJHOM IIEPEMEHHON U UX bubnmoreka [JOK
pelicHre https://m.edsoo.ru/7f42c692
75 JIvuHeHbIE HEPABEHCTBA C OJHOM NIEPEMEHHON U UX bubnmoreka [JOK
pelieHue https://m.edsoo0.ru/7f42c840
76 JIuHeitHbIe HepaBEHCTBA C OJHOM NTEPEMEHHOMN U UX
penieHne
77 CucTtembl TUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHON U UX bubnmoreka [JOK
pelicHre https://m.edsoo.ru/7f42cb88
78 CucTtembl TUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHON U UX bubnmoreka [JOK
pelieHue https://m.edsoo.ru/7f42cd2c
79 CucTembl TUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHON U UX
pelieHne
80 N306paxkenue perieHns TMHEHHOTO HEPABEHCTBA U UX bubnuorexa [JOK
CHCTEM Ha YHCIIOBOH MPSIMO https://m.edsoo.ru/7f42c9e4
81 N306pakenue perieHus TMHEHHOTO HEpaBeHCTBa U UX bubnuorexa [JOK
CHCTEM Ha YHCIIOBOM MPSIMOi https://m.edsoo.ru/7f42c9e4
82 Konrtponbnas padora no remam "HepaBeHcTBa. Cructembl
ypaBHeHHH"
bubnnoreka [JOK
83 Homsrrite Gyt https://m.eds;f).ru/?f433012
84 O6unacTh onpeaeneHuss 1 MHOXKECTBO 3HaUeHUH (pyHKINN Brbmiorexa LIOK
https://m.edsoo.ru/7f433d84
85 Crioco0b! 3a1aHus PYHKIUI
86 ['padux pyHKINN
87 CoiicTBa (pyHKINHU, UX OTOOpaKeHUE HA TpaduKe



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
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88

Urenue u noctpoeHue rpagukoB QyHKIHIA

[Tpumeps! rpadukoB QyHKIMIA, OTPAKAIOIINUX pealbHbIC

89

IIPOLIECCHI
90 DyYHKIIUH, ONTUCHIBAIOLTHE TIPSIMYIO U 00paTHYIO bubmuorexka [JOK

IPONOPIHOHAIBHBIC 3aBUCHMOCTH, X TPaQUKH https://m.edsoo.ru/7f434bbc
91 lunep6ona
92 IToBTOpEHNE OCHOBHBIX MMOHATHI U METOJOB KypcOB 7 U 8

KJ1accoB, 0000IIeHe 3HaHUH

bubmmorexa [IOK
%3 Pinepbona https://m.edsi.ru/7f4343e2
bubmmorexa [IOK

94 Ipaduic pynicuin y =x* https://m.edsi.ru/7f434572
95 Oyukun y =X,y :vX-”, y=VYX,y=[x; rpavubnqemoe bubnunoreka [JOK

pelIeHne ypaBHEHUH U CUCTEM YpaBHEHUH https://m.edsoo.ru/7f434d38
96 Hrorosas koHTposibHas pabota / Becepoccuiickast bubnuorexa [JOK

npoBepoyHas paboTa https://m.edsoo.ru/7f434eb4
7 xauceon, oGoGuome sxamn Bespocentenan npenspos BuGmonexa LIOK

pabora ’ https://m.edsoo.ru/7f4371aa
98 IToBTOpEHNE OCHOBHBIX MMOHATHI U METOJIOB KypcOB 7 U 8 bub6nuorexa [IOK

KJIaccoB, 0000IIeHEe 3HAHUH https://m.edsoo0.ru/7f43736¢
99 [loBTOpEHNE OCHOBHBIX MMOHATUI U METOJIOB KypcoB 7 U 8 bubnuorexa [IOK

KJIaccoB, 0000IIeHEe 3HAHUH https://m.edso0.ru/7f437510
100 [ToBTOpEHNE OCHOBHBIX IIOHATHA U METOAOB KypCOB 7 1 8 bubnnoreka [JOK

KJIacCOB, 00001IeHNEe 3HAHUI https://m.edso0.ru/7f4376b4
101 [loBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB KypcoB 7 U 8 bubnuorexa [IOK

KJIaccoB, 0000IIeHE 3HAHUH

https://m.edsoo.ru/7f436b88
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102

[ToBTOpEeHNE OCHOBHBIX MOHSTHI K METOJIOB KypcOB 7 U 8
KJ1accoB, 0000IIeHe 3HaHUH

bubmuoreka [JOK
https://m.edso0.ru/7f437858

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



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

9 KJIACC

KoaunuecTBO 4acoB

Ne DJIeKTpOHHbIe NN (ppoBbIE
n/n Tema ypoka Bcero Konrpoa, o0pa3oBaTejibHbIE PeCypPChI
Hble padoThI
1 PannonanbHble yncnia, uppaoHaIbHble YHCIIa, KOHEUHbIE U 1
OECKOHEYHBIE JECSITUUHBIE JPOOU
5 MHO0€eCTBO IEHCTBUTENBHBIX YUCEIT; JEHCTBUTEIbHBIC YHCIIA 1
KaK OeCKOHEUYHBbIE AeCATUYHBIE APOOH
B3aumHO 01HO3HaYHOE COOTBETCTBUE MEXKAY MHOKECTBOM
3 JEHCTBUTENIBHBIX YMCEI U MHOXKECTBOM TOYEK KOOPAMHATHON 1
IpsAMOit
4 CpaBHeHuE 1eHCTBUTENBHBIX YUCEll, apuMeTndecKue 1
JNIEUCTBHUSA C JeHCTBUTEIHHBIMH YHCIAMH
5 [TpubnmxEHHOE 3HaYEHUE BETMYNHBI, TOYHOCTh 1
npuOIMKEeHUs
6 OxkpyTJIeHHE YHCeT 1
7 OkpyriieHHne Yyucen 1
8 [Ipuknaka 1 oLeHKa pe3yabTaTOB BHIYUCICHUI 1
9 IIpuknka v OLlEHKa pe3yabTaTOB BEIYUCICHUN 1
JIunelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOASILUXCS K bubmuorex LHOK
10 . 1
JMHEWHBIM https://m.edso0.ru/7f43bf66
11 JIunelinoe ypaBHeHue. Pemienne ypaBHEHUH, CBOJSIIUXCS K 1
JUHEHHBIM
12 KBanpaTtHoe ypaBHeHue. Pemienne ypaBHEHUM, CBOASIINXCS K 1 bubmmoteka [JOK

KBaApaTHbBIM

https://m.edsoo.ru/7f43c542



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542

KBanpatHoe ypaBHeHue. Penienre ypaBHEHUM, CBOISIIIIMXCS K

bu6nmoreka [IOK

13 KBaJIPaTHBIM https://m.edsoo.ru/7f43c542
14 bukBanpartHbie ypaBHEHHUs bubmorexa LIOK
https://m.edso0.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUS BH6H_HOTeKa LOK
https://m.edsoo.ru/7f43c3d0
16 HpI/IMepI:I pelieHusl ypaBHEHUI TpEeTbeil U YeTBEPTOU
CTEMeHEeH pa3ioKEeHNEeM Ha MHOKUTEIH
17 [IpuMmeps! penieHust ypaBHEHUN TPETbEW U YETBEPTOU
CTEIICHEN Pa3JIOKEHUEM HA MHOKUTEIIN
18 Pemenne npoOGHO-paliMOHANBHBIX YpPaBHEHUN BH6H_HOTeKa HOK
https://m.edso0.ru/7f43c9b6
19 Pemenue npo6GHO-paIiOHAIBHBIX YpaBHEHHH BH6H_HOTeKa Lok
https://m.edso0.ru/7f43c9b6
20 Pemenne TekcTOBBIX 3a/1a4 anredpanyeckKuM METOJIOM
21 Penienune TekcTOBBIX 3a/1a4 areOpanyeckiuM METOJOM
22 Pemienne TeKCTOBBIX 3a/1a4 aIreOpandecKuM METOJIOM
93 KonrtponbHas padora no reme "YpaBHEHUs ¢ OJJTHOU
NIEpEMEHHOI"
24 VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk bubmmorexa LIOK
https://m.edsoo.ru/7f43d0b4
25 VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk bubmmorexa LIOK
https://m.edsoo.ru/7f43d0b4
26 CI/I?TeMa JBYX JJMHEWHBIX YPaBHEHUH ¢ ABYMS MepEeMEHHBIMU
U €€ pelieHne
97 Cucrema IByX JUHEUHBIX YPaBHEHUH C IBYMS MEPEMEHHBIMU

U €€ perieHne
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Cucrema IByX JTUHEHHBIX ypaBHEHUI C IBYMsI IEpEMEHHBIMU

28 ] 1
u e€ pelieHue
29 CI/I?TeMa IBYX JTMHEWHBIX YPaBHEHUH C ABYMS IIEPEMEHHBIMU 1
U €€ pelieHue
30 Peuienue cucrtem IByX ypaBHEHUMN, OJHO U3 KOTOPBIX 1 bubmuorexa [JOK
JIMHEIHOE, a APYroe — BTOPO CTENCHH https://m.edsoo.ru/7f43d23a
31 Pemienue cucrem nByX ypaBHEHUH, OIHO U3 KOTOPBIX 1 bubnuoreka [JOK
JIMHEIHOE, a APYroe — BTOPOH CTENCHH https://m.edsoo.ru/7f43d55a
39 PeIHefH/Ie CUCTEM JIBYX ypaBHevHI/H?I, OZHO U3 KOTOPBIX 1
JUHENHOoE, a Ipyroe — BTOPOU cTereHu
33 Pemefme CHCTEM JIBYX ypaBHevHHﬁ, OJTHO U3 KOTOPBIX 1
JUHENHOE, a PYroe — BTOPOU CTENEHN
34 I'padmueckas uHTEpIIpeTaLINs CUCTEMBI YPABHEHUH C IBYMS 1
HepEeMEHHbIMU
35 Pemenne TeKCTOBBIX 3a/1a4 aNredpanyeckuM crnocooom 1
36 Pemienune TekcTOBBIX 3a/1a4 aJireOpanyeckuM cnocodom 1
37 KonTponbnas pabora no teme "CucreMsl ypaBHEHUN" 1
38 YucnoBble HEPABEHCTBA U UX CBOMCTBA 1
39 UmrcnoBble HEPaBEHCTBA U UX CBOWMCTBA 1 bubmmorexa LIOK
https://m.edsoo.ru/7f43ad5a
40 JInHeliHbIE HEPABEHCTBA C OJTHOM IEPEMEHHOM U UX PEIICHHE 1 bubmmorexa LIOK
https://m.edsoo.ru/7f43af08
41 JInneliHbIE HEPABEHCTBA C OJTHON NIEPEMEHHOU U UX PEILLIECHUE 1 bubmorexa LIOK
https://m.edsoo.ru/7f43af08
42 Jlunelinbie HEPABEHCTBA C OJTHON NIEPEMEHHOMW U UX PEIICHUE 1 bubamoreia LIOK

https://m.edsoo.ru/7f43af08
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CucreMbl TUHEWMHBIX HEPABEHCTB C OJJHOM MEPEMEHHOMN U UX

43
peleHue
44 CucreMbl TUHEIHBIX HEPABEHCTB C OAHON IEPEMEHHOM U UX
pelieHne
45 CucreMbl TUHEMHBIX HEPABEHCTB C OJJHOM NMEPEMEHHON U UX
peleHue
46 KBanpaTHble HEpaBeHCTBA U UX peIlIeHUE bubmorexa LIOK
https://m.edsoo.ru/7f43b098
47 KBagparHsle HepaBEHCTBA U UX PELICHUE bubmmorexa LIOK
https://m.edsoo.ru/7f43b21e
48 KBajpaTHble HEpaBeHCTBA U UX pEILIEHHUE bubmorexa LIOK
https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBeHCTBA U UX pelLLIEHUE
50 KBanpaTHble HEpaBeHCTBA U UX pelLLIEHUE
51 I'paduueckas UHTEpIIpETALMsl HEPABEHCTB U CUCTEM bubnuoreka [JOK
HEPaBEHCTB C IByMs IIEPEMEHHBIMU https://m.edsoo.ru/7f43b098
59 ['padmueckas uHTEpIIpEeTaLIs HEPABEHCTB U CUCTEM
HEPABEHCTB C ABYMs [I€PEMEHHBIMU
53 KontponbHas padora no teme "HepaBencrna"
54 KBanpartuunas ¢pyHkius, e€ rpaduk 1 cBONCTBa Eﬁggjﬁ:é;ii?ﬁn £4396¢6
55 KBanpartuunas ¢pyHkius, e€ rpaduk 1 cBONCTBa Eﬁgg?l:e;asiorfﬂ £439842
56 KBanparuunas ¢pynkuus, e€ rpaguk 1 cBoiicTBa bubmmorexa LIOK
https://m.edsoo.ru/7f4399b4
57 [Tapa6omna, KOOpAMHATHI BEPITUHBI TApa00JIbl, OCb CHMMETPUH bubnuotexa [JOK

napaboJIbI

https://m.edsoo.ru/7f439eb4
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58 [Tapa6oma, KOOpAUHATHI BEPITUHBI TApa00JIbl, OCb CHMMETPUH bubmuorexa [JOK
apadoJIbI https://m.edsoo.ru/7f43a03a
[Tapaboia, KOOpAMHATEI BEPUIMHBI TAPA0OIIBI, 0Ch CHMMETPHH bubnmoreka [JOK

59
napaboJIbl https://m.edsoo.ru/7f43alac

60 [Tapa6oma, KOOpAUHATHI BEPITUHBI TApa00JIbl, OCb CHMMETPUH bubmuorexa [JOK
napaboJIbI https://m.edsoo.ru/7f43a31le

61 [TapaGomna, KOOPAUHATHI BEPIIMHBI TAPaOOIIbl, OCb CHMMETPUH bubnmnoreka HOK
napadoJIbI https://m.edsoo.ru/7f43a526

62 [Tapabo:na, KOOpIMHATHI BEPIIUHBI TAPAOOIIBI, OCh CHMMETPHH
napaboJIbl

63 I'paduku pynkuuit: y = kx, y = kx + b, y=k/x, y=x3, y=vx,
y=[x]

64 I'paduxn ynkumii: y = kx, y = kx + b, y=k/x, y=x3, y=vx,
y=Ix]

65 I'paduxn pynkumii: y = kx, y = kx + b, y=k/x, y=x3, y=vx,
y=[x]

66 I'paduxu pynxumii: y = kx, y = kx + b, y=k/x, y=x3, y=vx,
y=[x]

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

68 I'paduku bynaxumii: y = kx, y =kx + b, y=k/x, y=x3, y=vx,
y=x]

69 KontponbHas padora no teme "®@ynkuun" bubmorexa LIOK

https://m.edsoo.ru/7f43ab84

70 [ToHsATHE YMCIIOBOM TOCIEIOBATEILHOCTH Bubmorexa TIOK

https://m.edsoo.ru/7f43e6¢6
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71 3aganue I:IlOCJ'Ie,Z[OBaTeJ'ILHOCTI/I peKyppeHTHOU hopmysoi u bubmuorexa [JOK
dbopmytoit N-ro yieHa https://m.edsoo.ru/7f43ebda
72 Apudmerndeckas 1 reOMETpUIECcKas IpOrpeccuu bubmorexa LIOK
https://m.edsoo.ru/7f43ed7e
73 Apudmerrdeckas 1 TeOMeTpUIECKast MPOTPECCUU bubnmorexa LIOK
https://m.edsoo.ru/7f43f3b4
74 ®opmynbl N-TO YieHa apuPpMETHUECKON 1 T€OMETPUIECKON bubnmnoreka HOK
HPOTPECCUil, CyMMBI TIEPBBIX N WICHOB https://m.edsoo.ru/7f43f58a
75 @opmyIiel N-To WieHa apu(PMETHIECKON U TeOMETPHUYECKON bubnnorexka HOK
HPOTPECCUil, CyMMBI IEPBBIX N WICHOB https://m.edsoo.ru/7f43ef2c
76 ®opmynbl N-TO YieHa apuPpMETHUECKON 1 T€OMETPHUIECKON bubnnoreka HOK
IPOTPECCUil, CyMMBI TTEPBBIX N YICHOB https://m.edsoo.ru/7f43f0c6
77 ®opMmyibl N-TO YieHa apuPMETHUECKON 1 T€OMETPUIECKOM bubnmnorexka HOK
NPOTPECCUil, CyMMBI TTEPBBIX N YICHOB https://m.edsoo.ru/7f43f72e
78 ®opmysbl N-TO YieHa apuPMETHUECKON 1 T€OMETPHUIECKON bubnmnorexka [HOK
HPOTPECCUil, CyMMBI TEPBBIX N YICHOB https://m.edso0.ru/7f43f8a0
79 N300pakeHne 4ieHOB apu(hMeTHUECKO U TeOMeTpUYECKOn
porpeccuii TOYUKaMy Ha KOOPAMHATHOM IJIOCKOCTH
80 N3o06paxeHne wieHOB apu(PMETUIECKON U FeOMETPpUUIECKOI
porpeccuii TOUKaMy Ha KOOPAMHATHON TIIOCKOCTH
81 JInHEeNHBIN U SKCTOHEHIIUAIBHBIN POCT
82 CroxHbI€ IPOLIEHTHI bubmorexa HOK
https://m.edsoo.ru/7f43fe0e
bu6muoreka [JOK
83 Coommbie npoLeKTs! https://m.edsi.ru/7f4401a6
84 KonTtponsHas padora no teme "UnciaoBbie bubmumoteka [JOK

IOCJIEN0OBATEILHOCTH "

https://m.edsoo.ru/7f4404f8



https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

[ToBTOpEHHE, 0000IIEHNE U CUCTEMATH3aIIMs 3HAHUH. 3aIUCh,

85 CpaBHEHHE, JICUCTBUS C ACHCTBUTESILHBIMU YUCIIAMH,
YHCIIOBAs IPSIMast
86 [ToBTOpenue, 0600IIEHNE U CUCTEMATH3ALMS 3HAHUH.
[IpolieHThI, OTHOIICHHUS, TPOIIOPIIUU
87 [ToBTOpeHue, 0000IICHUE U CHCTEMATH3AIIHS 3HAHUA.
Oxpyrnenue, NpuOIMKEeHUE, OIICHKA
88 [ToBTOpeHue, 0000IICHUE U CHCTEMATH3AIIHS 3HAHUA. bu6mmoreka [IOK
Pernrenne TeKCTOBBIX 3a1a4 apu()METHUECKUM CITIOCOOOM https://m.edsoo.ru/7f443b12
[ToBTOpeHUe, 0000IICHNE U CHCTEMAaTH3allNsl 3HAHUH. bubmnoreka IIOK
89
Peuienre TeKCTOBBIX 3a/1a4 apUPMETHUSCKHM CIIOCOOOM https://m.edsoo.ru/7f443cd4
90 [ToBTOpeHue, 00001IeHNE U CUCTEMATH3AIUS 3HAHUH. bu6nuoreka [IOK
PenreHre TEKCTOBBIX 3a/1a4 apUPMETHUECKHM CIIOCOO0M https://m.edsoo.ru/7f443fea
[ToBTOpenue, 0000IIeHNE U CCTeMaTU3allls 3HAaHUH.
91 Hp6061;aBOBaHI/Ie anreOpandeckux BhIPaKEHHM, JOIMYCTHUMBbIE bubmmorexa LIOK
https://m.edsoo.ru/7f4441ca
3HAUCHUs
IToBTOpenue, 000OIEHNE U CUCTEMATU3AIIU 3HAHUH.
92 Hpeo6gazoBaHHe anreOpandecKux BBIPAKEHHH, JOTYCTHMBIE bubmorexa LIOK
https://m.edsoo0.ru/7f444364
3HAUCHUS
IToBTOpenne, 0000IIEHHE U CHCTEMATH3AIINAS 3HAHUA.
93 Hpeo6f)a3OBaHHe anreOpandecKux BBIPAKEHHH, JOTTYCTHMBIE bubmmorexa LIOK
https://m.edsoo.ru/7f4446f2
3HAYCHUS
[ToBTOpenue, 0600IIEHNE U CUCTEMATH3ALMs 3HAHUH.
94 Hpeo611))a3OBaHHe anreOpanvdecKuX BbIPaXKEHUH, TOMYCTUMbIE bubmmorexa LIOK
https://m.edso0.ru/7f444a94
3HAYCHUS
95 [ToBTOpEeHUE, 0600IIEHNE U CUCTEMaTU3allvsl 3HAHUH. Bbubnuoteka LIOK

OyYHKIUH: TOCTPOCHUE, CBOMCTBA M3yYCHHBIX (YHKINN

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



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

96 [ToBTOpEHME, 0000IICHNE U CUCTEMATU3AIIM 3HAHUM. 1 bu6nmoreka [IOK
OYHKIUHU: TOCTPOECHUE, CBOWCTBA M3YYEHHBIX (DYHKIIUI https://m.edsoo.ru/7f444f44

97 [ToBTOpeHUe, 0600IIEHNE U CHCTEMAaTU3allvsl 3HAHUH. 1 bu6nuoreka [IOK
OyHKIMU: TOCTPOCHUE, CBOWCTBA M3YyYCHHBIX (DYHKIIUIT https://m.edsoo.ru/7f44516a

08 IToBTOpEHME, 0000IICHNE U CUCTEMATU3AIIHS 3HAHUM. 1 bu6nmoreka [IOK
DyYHKIMU: TOCTPOCHUE, CBOMCTBA U3YyYCHHBIX (DYHKIIHHT https://m.edsoo.ru/7f4452e6

99 [ToBTOpEHue, 0000IICHNE U CHCTEMATH3AIINS 3HAHHUIA. 1 bubmaunoteka [IOK
I'pacduueckoe peiieHre ypaBHEHHH U X CHCTEM https://m.edsoo.ru/7f445516

100 [ToBTOpenue, 0000IICHNE ¥ CUCTEMATH3AIHS 3HAHUH. 1
I'padudeckoe pelicHre ypaBHCHUN U UX CUCTEM

101 HroroBast KoHTpoIbHAs paboTa 1

102 O00011IeHNE ¥ CUCTEMATU3AaIMs 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102



https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs
pe3yJbTara
1 Yucna u BBIYUCIEHUS
11 BeimonusaTe, coueTas  yCTHbIE WM NHUCbMEHHBIE  NPHUEMBI,
' apudmeTHyecKue ACUCTBUS C PAllMOHATIBHBIMU YUCIaAMH
HaxonuTh  3HAYeHWsS  YHCIOBBIX  BBIPAKCHUN,  NPUMEHATH
1.2 pPa3HOOOpa3HbIC CIIOCOOBI ¥ TPUEMBI BBIYMCIICHUS 3HAYCHUH JPOOHBIX
BBIPKEHUH, CoZIepKaX OOBIKHOBEHHBIE U JIECATUYHBIE pOoOH
[lepexomuts OT oOmHOM (opMBI 3amucu 4YHWcen K APyrou
13 (mpeoOpa3oBbIBaTh  JNECATHYHYIO ApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECATHUYHYIO IPO0Bb)
1.4 CpaBHUBATH U YIOPSAIOYMBATH PALIMOHAIBHBIE YUCIIA
1.5 OKpyriaTh uncia
BBIOMHATE MPUKUIKY U OLEHKY pe3yJbTaTa BBHIYMCICHUH, OLIEHKY
1.6 3HAQYEHWM YHUCJIOBBIX BBIPDAXKCHUM. BBINOIHATE JAEUCTBUSA  CO
CTETEeHSIMH C HATypaJIbHBIMU TMOKa3aTeNsIMU
17 [TpuMeHSATh TpPHU3HAKH ACTMMOCTH, pa3JIOKEHHE Ha MHOXHUTEIH
' HATYypaJIbHBIX YUCEIl
Pemarh mpakTHKO-OPHEHTHPOBAHHBIE 3a/layl, CBS3aHHBIE C
OTHOIIEHWEM  BEJWYHMH,  NPOMOPIHUOHATIBHOCTBIO  BEJHYMH,
1.8 MPOLIEHTAMH, WHTEPIPETHPOBATh PE3YNbTaThl PEIICHUs 3a1ad C
y4€TOM OrpaHHYEHH, CBSI3aHHBIX CO CBOHCTBAMHU PaCCMaTPHBAEMBIX
00BEKTOB
2 AnrebpanuecKue BhIpAXKEHUS
21 Hcnonb3oBaTe anreOpanyeckyl0 TEPMUHOJOTHIO M CHMBOJIUKY,
' PUMEHSTH € B IMPOIIECCe OCBOSHHS YUeOHOTO MaTepraa
’5 HaxomuTe 3HadueHWsT OYKBEHHBIX BBIPQXEGHWH TIPpH 3aJaHHBIX
' 3HAYEHUSIX MMEPEMEHHBIX




BeinonHATe mpeoOpazoBaHMs LENOTO BBIPAKEHHS B MHOTOWICH

23 IPUBEJCHUEM MOAOOHBIX CIIaraéMbIX, PaCKphITHEM CKOOOK
BBINOIHATE YMHOKEHUE OJHOWIEHA HA MHOTOWIEH M MHOTO4JIEHA Ha
2.4 MHOTOWJIEH, IPUMEHSTH (OPMYJIBl KBajapaTa CyMMBbl U KBajapaTa
pa3HOCTH
OcCylecTBIATh  pa3lOKEHUE MHOTOWICHOB HA MHOXUTEIH C
2.5 MOMOIIBIO BEIHECEHUS 32 CKOOKH OOIIETr0 MHOXKHUTENS, TPYIITHPOBKH
cJIaraeMblx, IPUMEHEHUs (POPMYJT COKpPAILEHHOIO YMHOXKEHHUS
26 [TpuMeHsTH NpeoOdpazoBaHKsI MHOTOUJIIEHOB IS PEIICHUS Pa3IMYHBIX
' 3a/1a4 U3 MaTEeMaTUKH, CMEXHBIX IIPEMETOB, U3 PEAIbHON ITPAKTUKHU
57 Hcnonb30BaTh CBOMCTBA CTEIIEHEH C HATYpaJIbHBIMH ITOKa3aTEIsIMU
' JUIs IpeoOpa30BaHuUs BBIPAKEHUN
3 YpaBHEHUS U HEPABEHCTBA
Pemate nuHEHHBIE ypaBHEHUS C OJHOM IIEPEMEHHOW, NPUMEHSA
3.1 IIpaBWJIa IEPEX0/1a OT UCXOJHOIO YPABHEHUS K PABHOCUIIBHOMY €MY.
IIpoBepsITH, SIBIAETCS JIM YUCIO KOPHEM YPAaBHEHUS
3.9 [lpumensTp rpaduveckue METOAbl TPU PEIICHUH JIMHEHHBIX
' YPaBHEHUH U UX CUCTEM
33 [TonGupars mnpuMepsl Tap 4YHCEN, SBJSIOIIMXCS — peIIeHUEM
' JIMHENHOTO YPaBHEHUS C IBYMsI IEPEMEHHBIMU
Ctpouth B KOOPAMHATHOM MJIIOCKOCTH rpapUK JIMHEHHOTO ypaBHEHUS
3.4 C IByMsl IEPEMEHHBIMU; MOJIb3YsCh I'PpaKOM, IPUBOJUTH TPUMEPHI
pelIeHUs] ypaBHEHUS
35 Pemate cucteMbl IBYX JIMHEWHBIX YPaBHEHHH C  JABYMs
' MIEPEMEHHBIMH, B TOM YHUCIIe TpaduyecKu
CocTaBnsTh U peniaTh JUHEHHOE YpaBHEHHUE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH I10 YCIOBUIO 3a1a4U, UHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4! MOJIYYEHHBIN pe3yiabTaT
4 Koopaunats! u rpapuku. OyHkimm
N3o00paxath HA KOOPIWHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIUE
4.1 3aJJaHHBIM KOOpJAMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbI, 3alMChIBATh
YHCJIOBBIE TPOMEKYTKH Ha alNredpandeckoM si3bIKe
42 OTMmedaTh B KOOPAMHATHOM TIJIOCKOCTH TOYKM IO 3aJaHHBIM

KOOpJAuHaTaMm




13 Crtpourts rpaduku TuHEHHBIX QyHKIMNA. CTpouTh rpaduk GyHKINN Y
' = [x|
OnuceiBaTh ¢ MOMOIIBI0 (PYHKIUNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSIHHE, LEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOIUTEIBHOCTD, BpeMsi, 00BEM pabOThI
4.5 Haxonuth 3HaYeHHE PYHKIIMU 110 3HAYCHUIO €€ apryMeHTa
[Tonumarps rpaduueckuii crmoco0 TMpencTaBiICHUS M aHalu3a
4.6 uHpOpMAaLIMY, W3BIEKATh M HHTEPIPETUPOBATh HWH(GOPMAIMIO U3
rparKoOB pealibHbIX MPOLECCOB U 3aBUCUMOCTEMH
8 KJIACC
Kon .
IIpoBepsieMmble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUsI 0CHOBHOI
NpoBePsSIEMOro .
0o0pa3oBaTejibHON MPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHusl
pe3yJbTara
1 Yucna v BBIYHACIICHUS
Hcnonp3oBaTh  HayajbHBbIE  MPEACTABICHUS O  MHOXECTBE
11 JEHCTBUTEILHBIX YHCET i1l CPAaBHEHUS, OKPYTJIICHUS W BBIYHCICHUH,
' n300paxaTh JEHCTBUTENbHBIE YHCIIA TOYKAMU Ha KOOPIWHATHON
IPSAMOM
[TpuMmeHsITh TIOHSATHE apU(PMETHYECKOTO KBAJPATHOTO KOPHS,
12 HAXOJUTh KBaJpaTHbIE KOPHU, HCIONB3yd MPU HEOOXOTUMOCTH
' KaIbKYJISTOD, BBITIOJTHSATH peoOpa3oBaHUs BBIPQXCHUH,
coJIeprKalInX KBaJpaTHbIe KOPHU, UCTIONB3YsI CBOWCTBA KOPHE
13 Hcnonp3oBaTh 3amucu OONBIIMX M MajblX YHCENT C MOMOIIBIO
' JeCATUYHBIX Ipo0ei u cTeneHeit uncna 10
2 Anrebpanyeckue BbIpaXeHHs
[TpuMeHSTh TIOHATHE CTENEHU C IIEeJBIM TOKa3aTelIeM, BBITIOIHATH
2.1 npeoOpa3oBaHus BBIPAKEHUH, COAEPKAIIUX CTENEHU C LEIbIM
MoKa3areyeM
BBIMOMHATE  TOXKACCTBEHHBIE TMpeoOpa3oBaHUS  pallMOHAIBHBIX
2.2 BBIDA)KEHMI Ha OCHOBE MPAaBWI JCWCTBUM HAJ MHOTOWICHAMH H
anredpandecKuMu ApoOsMu
2.3 PacknaapiBaTh KBaJIpaTHBIN TPEXUICH HA MHOKHUTENN




2.4

3.1

3.2

[TpumeHsTH TpeoOpa3oBaHusl BRIPAKEHHUM ISl PEIICHUS pa3IMYHBIX

3aJ1a4 U3 MaTeMaTUKU, CMEKHBIX [IPEIMETOB, U3 pealbHON MPAKTUKU
VYpaBHEHUS U HEPABEHCTBA

PemraTs HHHeﬁHBIe, KBaJApaTHbIC YpaBHCHHUA W palHlOHAJIbHBIC
YpaBHCHU:, CBOAAIIUCCA K HUM, CUCTEMbI IBYX ypaBHeHI/Iﬁ C IBYyMA

NEPEMEHHBIMU

[IpoBonuTh mpocCTEWIIE MCCIEIOBAHUS YPAaBHEHUH M CUCTEM
yYpaBHEHHW, B TOM UYHCIE€ C TPUMEHEHHEM TIpadUUIEeCKUX
IpeJICTaBlICHU (YCTaHAaBJIUBATh, UMEET JIU YPaBHEHHE WJIM CHCTEMA

YPaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE)

3.3

[lepexomuTh OT ciOBeCHOW (QOPMYIHUPOBKH 3amauud K €€
anredpanvyeckoil MOAENu ¢ OMOIIbIO COCTABJICHHS YPaBHEHHS N
CHUCTEMbI ypaBHeHI/If/'I, HHTCPIIPETUPOBATL B  COOTBCTCTBHUHU C

KOHTEKCTOM 3a]1a4¥ MOJYyYECHHBIN pe3yJIbTaT

3.4

4.1

[IpuMeHsATh CBOMCTBAa YMCJIOBBIX HEPABEHCTB JUIsi CPaBHEHUS,
OIICHKH, peIllaTh JUHEWHbIC HEPABEHCTBA C OJHOM MEPEMEHHON U UX
CHUCTEMBI, 1aBaTh rpauIECKyI0 NILUTFOCTPAIIMIO0 MHOYKECTBA PEIICHU
HEpPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIMU

[TornmaTth ¥ UCHONB30BaTh (PYHKIMOHAIBHBIE TOHATHUS M S3BIK

(TepMHUHBI, CUMBOJHMYECKHE OO0O3HAYEHMsI), OINpENesATh 3HAUECHHE

(GYHKLNU 110 3HAaYEHUIO apryMeHTa, ONpeAessITh CBOUCTBA (DYHKIMU

o e€ rpaduky

4.2

Crtpouts rpaduku 3J€MEHTapHBIX PYHKIMH BUJA:
y=k/x

, Y =X,y = X3, Y = |X|, onuckIBaTh CBOICTBA YMCIOBOW (PYHKIMH IO €€
rpaduxy

9 KJIACC

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

1

Yucna ¥ BEIYUCICHUS




1.1

CpaBHI/IBaTB " yInopsaao4uBaThb pAalMOHAJIbHBIC U UPPALUMOHATIBHBIC

quciia

1.2

1.3

Beimonusate apudmernaeckue AeWCTBUS C palliOHATBHBIMH YUCIIAMH,
couyeras yCTHbIE U IIMCbMEHHBIE IIPUEMBI, BBIIIOJIHATH BBIYUCIICHUS C

HppalliOHAJIbHBIMHA YU CJIaMU

HaxonuTh 3HaueHUs CTENEHEW C LENbIMU MOKa3aTeIs MU U KOPHEH,

BBIYUCIIATH 3HAYCHHN S YHCIIOBBIX BBIpa)KeHI/Iﬁ

1.4

OprI‘HSITB IICfICTBHTeJIBHBIG quciia, BBITIOJIHATH MPUKUIKY

pe3yiabTara BBI‘IHCJ'IGHPIIZ, OLICHKY YHCJIOBBIX BBIpa)KeHI/Iﬁ

YpaBHEHUS U HEPABEHCTBA

2.1

2.2

Pemare nMHENMHbIE W KBaJpaTHbIE YpPaBHEHUS, YpPaBHEHUS,
CBOJISILLIMECS] K HUM, ITPOCTEHIIINE JPOOHO-PAllMOHANIbHBIE YPaBHEHHUS
Pematb cucTeMbl ABYX JTMHEMHBIX YPAaBHEHUM C ABYMs [IEPEMEHHBIMU
Y CHUCTEMBI JIBYX YPAaBHEHMH, B KOTOPBIX OJIHO YPABHEHUE HE SIBIACTCS

JIMHEUHBIM

2.3

Pemate TekcToBBIE 3a/1auM alreOpandeckuM CIoCOOOM C MOMOILBIO
COCTABJICHUSl YPAaBHEHHsI WM CHUCTEMBI ABYX YPAaBHEHUH C ABYMS

MNEPEMCHHBIMU

2.4

2.5

2.6

[IpoBOINTE NpOCTEHIINE MCCIEIOBAHUS YPAaBHEHUHM M CUCTEM
YpaBHEHHH, B TOM 4YHCI€ C NOPUMEHEHHEM TIpapuuecKux
npecTaBiIeHui (Hampumep, yCTaHAaBIUBaTh, UMEET JIU YypaBHEHHE

NI CUCTEMaA ypaBHeHI/Iﬁ peuieHud, €CJIi UMECT, TO CKOHBKO)

Pemiate  nuHeiiHBIE HCPAaBCHCTBA, KBaApPATHBIC HCPABCHCTBA,
I/I306pa)KaTB PCHICHUC HCPABCHCTB Ha YHCI0BOM HpHMOﬁ, 3alliuCbIBATh

pPEIICHUC C TIOMOIIBIO CUMBOJIOB

Pemiate cucTeMbl JIHHEWHBIX HCEPAaBCHCTB, CUCTECMbl HCPABCHCTB,
BKJIFOHAIOMIUEC KBAaAPATHOC HEPABCHCTBO, I/1306pa)KaTL peuIcHuc
CHUCTEMBbI HCPABCHCTB HA YHCIOBOH HpHMOﬁ, 3aIMMCbIBAaTh PCHICHUC C

IIOMOIIBIO CHMBOJIOB

2.7

Hcrnonb30BaTh HEPABEHCTBA MPU PEIICHUH PA3JIMYHBIX 3a/1a4

OyHKIMU




3.1

PacrioznaBate  QyHKIMHM ~ W3y4yeHHBIX  BHAOB.  [lokaspIBaTh
CXEMaTUYECKH PACIOJOKEHHE Ha KOOPJAWHATHOM IUIOCKOCTH
rpapukoB Qynkuumii Buma: Yy=kx, y=kx+b, y=k/x, y=ax*+bx+c, B
3aBUCHUMOCTH OT 3HA4eHUU KO3((UIIMEHTOB, ONMMCHIBATH CBOWCTBA

byHKIUI

3.2

[Toka3piBaTh CXEMATHYECKH PACIOJIOKCHHE Ha KOOPIWHATHOU
TUIOCKOCTH TpadukoB QyHKIMH Buga Y = VX, Y = [X| U onuceiBaTh

cBoMcTBa PyHKIUI

3.3

Crpouth M u300pakaTb CXEMaTHYECKH TpapuKH KBaIpaTHUYHBIX

(GyHKIWH, ONMHMCHIBATH CBOMCTBA KBAJPAaTHYHBIX (DYHKOMA 1O MX

rpadukam

3.4

Pacnio3naBaTh KBajpaTU4HYIO0 (QYHKIUIO MO (Gopmyse, MPUBOIUTH
IpUMephl KBAaJIPpaTUYHBIX (PYHKIHMHA U3 peanbHOW >KU3HH, (UMKH,

reoMeTpruun

ApudmeTrnueckast U reOMeTpUUYECKasi IPOrpeccuu

4.1

Pacnio3HaBaTh apuMeTHYECKYI0 W TE€OMETPUYECKYIO IMPOTPECCHH

IIPH Pa3HBIX CIIOCO0AX 3aTaHuMs

4.2

BbINONMHATE BBIYUCIIEHUS C HCIOJBb30BaHHEM (OpMys N-ro 4ieHa
apupMeTHUUECKOl U TEOMETPUUYECKON MPOTrpeccHii, CyMMBI MEPBBIX N

YJIICHOB

4.3

H306pa)KaTI> YJICHBI OCICa0BATCIBHOCTHU TOYKaMHU Ha

KOOPJAMHATHOM IMIOCKOCTH

4.4

Pemrats 3aaa4M, CBA3aHHBIC C YHCJIOBBIMH ITOCJICA0OBATCIBbHOCTIAMU, B
TOM YHCJIC 3aJadyu U3 peanLHoﬁ KHN3HHU (C HUCIIOJIB30BaHHUEM

KaJIbKYJIATOpPa, IU(PPOBBIX TEXHOJIOTHIA)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEeHT cO/lep:KAHUSA
1 UYucna 1 BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE M JECATHUYHBIE, IIEPEX0] OT OJHON (OpPMBI 3aMUCH
11 npobeit k apyroil. IloHsTHE palMOHaNbHOIO 4YMCia, 3alMCh, CPaBHEHUE,
YIOPAJOYMBAHHUE PALMOHAIBHBIX YHCEI
12 Apudmerndeckue aeicTBUS ¢ palllOHATIBHBIMY YMCiIaMu. Pemenue 3a1a4 u3
' peanbHON MPaKTUKU HA YacTH, HA IpOOH
13 Crenenp ¢ HaTypaJbHBIM IIOKAa3aTeJEM: OIpEesieHue, mnpeoOpa3zoBaHUe
' BBIpQ)XEHUI Ha OCHOBE ONpPEIEICHNUS, 3alMCh OOIBIINX YHCEl
14 [IponeHTsl, 3anuch NPOLEHTOB B BUAE ApoOU U IpoOU B BUJE MPOLEHTOB.
' Tpu ocHOBHBIE 331a41 HA TPOLEHTHI, pEIIEHHUE 3a7a4 U3 peaTbHON MMPAKTHKH
. [IpumeHeHne TPU3HAKOB JEIUMOCTH, pAa3JIOKEHHE HAa MHOKUTEIH
' HaTypaJbHbIX YHCEI
16 PeanbHpie  3aBHcMMOCTH, B TOM 4YHCIE TpsMas W oOparHas
' PONOPLIMOHATILHOCTH
2 Anrebpanueckue BbIpaKeHUs
”1 IlepemeHHbIe, UNCIOBOE 3HAUEHUE BBIPAKEHUS € TepeMeHHOM. JlomycTumblie
' 3HAYCHUS IEPEMEHHBIX
25 [IpencraBnenne 3aBUCUMOCTH MEXKIy BEIHYMHAMH B BUAE (HOPMYIIHI.
' Brruucnenus no popmynam
23 IIpeoOpa3oBanue OYKBEHHBIX BBIPAXEHUH, TOXKAECTBEHHO paBHbIE
' BBIpAKCHUS
2.4 CBoiicTBa CTENEHN ¢ HAaTypaJIbHBIM ITOKa3aTeleM
’ OnHounensl 1 MHOTOWIeHbI. CteneHs MHOrowieHa. CriojkeHue, BEIYUTaHuE,
' YMHO)XEHHE MHOTOWICHOB
@opMyIbl  COKpalIEHHOTO YMHOXKEHUS: KBaJpaT CyMMBI W KBaapaT
2.6 pasHoctu. DopMyna pasHOCTH KBajapaToB. Pa3nojkeHHe MHOTOYJICHOB Ha
MHOKHUTEITH
3 YpaBHeHUS




31 VYpaBHeHHe, KOpPEHb YpaBHEHHMs, IpaBHja MpPeoOpa3oBaHUs YypaBHEHUS,
' PaBHOCUJIbHOCTh YPaBHEHUI
3.9 JluHeitHOe ypaBHEHHE C OJIHOW MEPEMEHHOM, YUCJIO KOpPHEW JMHEUHOTrO
' YpaBHEHUS, PEIICHUE JIMHEUHBIX YPABHEHUN
33 CocraBiieHre ypaBHEHUH 10 yCIOBUIO 3a7au. Perienre TeKCTOBBIX 3aa4 ¢
' MIOMOIIIbK YPaBHEHUI
3.4 JluneliHoe ypaBHEHHE C IBYMS IIEPEMEHHBIMH U €T0 Tpadux
CucremMa JBYyX JMHEMHBIX YpaBHEHHH C JBYMs INEpEeMEHHbIMU. Perienue
3.5 CHCTEM ypaBHEHHH criocoO0OM MoACcTaHOBKH. [IpuMephl penieHns TeKCTOBBIX
3a/1a4 C IOMOILIBIO CUCTEM YPaBHEHU
4 Koopaunats! u rpaduku. OyHKIun
4.1 Koopaunara Toukn Ha mpsMon
42 Yucnossle IpoMexXyTKH. PaccTosiHue Mexx 1y ABYMS TOUKaMU KOOPAUHATHOU
' psAMOI
43 [IpsmoyronbHas cuctema koopauHat, ocu OX u Oy. Abcuucca u oparHATa
' TOYKH Ha KOOPJMHATHOM IJIOCKOCTU
w [Tpumeps! rpadukoB, 3axanHbIx Gopmynamu. UreHne rpad)ukoB pearbHBIX
' 3aBUCUMOCTEHN
4.5 [Honstue pynkuuu. I'papuk pynxnuu. CoiicTBa GpyHKUINN
4.6 Jluneitnasa pynkuus, e€ rpaduk. I'padux pyHkmm y = [X|
47 I'paduueckoe perieHne JUHEHHBIX YypaBHEHUH U CHUCTEM JIMHEHHBIX
' ypaBHEHUU
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna 1 BBIYUCIIEHUS
11 KBagpatublii kopeHb u3 uucna. [loHsATHE 00 HMPpPalMOHANIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS HPPALMOHATIBHBIX YHCEN
CgoiicTBa apuMETHYECKUX KBAJPATHBIX KOpPHEH W WX TMPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHCIIOBBIX BBIPAKEHU N u BBIYHCIICHUSIM.
JleficTBUTENBHBIE YHCIIA
1.3 Crenens C meNbIM TTOKaszaresieM 1 e€ cBoiicTBa. CTaHmapTHas 3alKCh YHUCIIa




9 KIIACC

2 Anrebpanueckue BbIpaKEeHUs

21 KBagpartuelii  TpEXuieH, pa3lOKEHUE KBAaJpPaTHOIO TPEXWIEHA Ha
' MHOXKHUTEIN

2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0Opandeckoi 1poou

2.3 CrnoxeHue, BBIYMTaHUE, YMHOKCHHE, JCICHUE allreOpandecKux apooei

2.4 PanvionansHbIE BRIp@KEHUS U UX TIPE0Opa3oBaHue
3 VYpaBHEHHS U HEpaBEHCTBA

31 KBangpatHoe ypaBHeHHe, (opMyna KOpHEH KBagpaTHOTO YpaBHEHHS.
' Teopema Buera

3.2 Pemenue ypaBHeHU, CBOAAIIUXCS K TUHEHHBIM U KBaJPaTHBIM

3.3 [Ipocreiimme qpoO6HO-pallMOHALHBIE YPaBHEHUS

I'padmueckas nHTEpIIpeTalls ypaBHEHUH C IByMS IEPEMEHHBIMU U CUCTEM
3.4 JIMHEWHBIX YPAaBHEHHM C IBYMsI IepeMeHHBbIMU. [Ipumeps! perieHus cucreM
HEJTMHEWHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMH

3.5 Perrenre TeKCTOBBIX 3a7a4 aNreOpanyecKuM CriocoooM

3.6 UYucnoBbie HEPAaBEHCTBA U MX CBOWCTBA

3.7 HepageHcTBO ¢ 01HOM ITEpeMEHHON

3.8 PaBHOCHIIBHOCTD HEPABEHCTB

3.9 JIuHelHble HEpaBEHCTBA C OHON EPEMEHHOMN

3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MepeMEHHON
4 OyHKIMH

i1 Ilonartue @ynkuun. OOIacTb ONpeneneHuss M MHOXKECTBO 3HAUYEHU
' ¢ysaxuu. CrocoObl 3aaHust PYHKIMMA

4.2 I'paduk pynkumu. YreHue cBOMCTB GyHKIUH 1O €€ rpaduxy

4.3 [Ipumeps! rpadukoB GYHKIIHM, OTpaXxaroUX peaibHble IPOLECCH

44 OyHKIIUHN, ONHUCHIBAIOUINE TPSIMYI0 W OOpaTHYIO IPOTOPIHUOHAIHHBIC
' 3aBHCUMOCTH, UX IrpauKu

45 Oyukmmu y =Xx2, y = X?

4.6 Oyukuuu y = [IX, Yy = |x|

4.7 I'paduueckoe penieHne ypaBHEHUH U CUCTEM ypaBHEHUI




Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

1 Yucna u BBIYUCIEHUS
11 PanmonanbHple 4YMca, MppalMOHAIBHBIC YHUCIA, KOHEYHBIE M OECKOHEYHbIC
' JIECATUYHBIE JPOOH
MHOXECTBO  IEHUCTBUTENBHBIX  YUCEN, JEHCTBUTCIBHBIE YHCIA  Kak
19 OECKOHEYHBIE JCCATHUYHBIC IpOoOH. B3auMHO OJHO3HAYHOE COOTBETCTBUE
' MEXYy MHOXECTBOM JCHCTBUTEIBHBIX YHUCEI WM KOOPAMHATHOM IPSMOM.
CpaBHeHUE 1EHCTBUTEIBHBIX YUCEI
1.3 Apudmernueckre IeHCTBHS ¢ AEHCTBUTEILHBIMHU YUCIAMH
N3mepenus, npuOiamxkeHus, oueHKd. PazMepbl 00bEKTOB OKPYKAIOLIEro MUpa,
14 JUIMTEILHOCTh IPOLECCOB B OKpyXkatouieM mupe. [IpubnnxénHoe 3HaueHue
' BEJIMYMHBI, TOUHOCTh NpUOIKkeHus. Okpyrienue uucen. [Ipukuaka u oneHka
pPE3yJIbTATOB BEIYMCIIEHUI
2 VYpaBHEeHUS U HEpaBEHCTBA
2.1 VYpaBHEHUS C OHOM IIEpEMEHHOM
2.2 JInneliHoe ypaBHeHue. PelieHne ypaBHEeHUH, CBOAAIIMXCA K JIMHEUHBIM
2.3 KBagparHoe ypaBHeHue. Penienne ypaBHeHUN, CBOAAIIMXCS K KBaJPAaTHBIM
24 bukBagpatHoe ypaBHeHue. lIpuMepsl pemieHHMs ypaBHEHUH TpeTbed W
' YETBEPTOU CTEIIEHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenne npoOHO-pallMOHAIBHBIX YPaBHEHUN
2.6 CucreMbl ypaBHEHUI
2.7 VYpaBHeHMe ¢ ABYMsI IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucreM qByX JTUHEHWHBIX YPaBHEHUHN C JBYMS IEPEMEHHBIMU
29 Pemenne cucrem AByX ypaBHEHHUH, OJHO M3 KOTOPBIX JMHEWHOE, a Ipyroe —
' BTOPOM CTENEHU
2.10 I'padmueckas MHTEpIpETALlUS CUCTEMBI YPAaBHEHUH C IBYMsI IEpEMEHHBIMU
211 Pemenre TekCTOBBIX 337124 anreOpandecKuM CrocoooM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenve muHEHHBIX HEPABEHCTB C OJTHOU MTEPEMEHHON
2.14 Pemienue cuctem JIMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOM
2.15 KBazpaTHble HEpaBEHCTBA




['padmyeckass uHTEpIIpeTavsi HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS

2.16
HEePEMEHHBIMU

3 OyHKIIUN

31 KBagpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapabomna, koopanHaThl
' BEPIIMHBI TapadoIIbl, 0Ch CAMMETPUHU TTapadoIIbl

3.2 I'padukn Gpynkmii y=Kx, y=kx+b u ux cpoiicra

3.3 I'paduku Gpynkumii y=k/X, y = x° 1 ux coiicrsa

3.4 I'paduku GyHKIMI , 1 KX CBOMCTBA
4 YucnoBele N0CIE10BATEIBHOCTH

41 Onpeznenenue u crnocoObl 3aJJaHUs YMCIOBBIX MOCIEI0BaTeNbHOCTEN. 3a1aHne
' MOCJICA0BATEIHPHOCTH PEKYPPEHTHOM (hopMyItoi u popMysioi N-To YieHa

42 Apudpmernueckast mnporpeccus. Dopmyabl N-ro wieHa apuPMETHUUECKON
' IPOTPECCUH, CyMMBI NIEPBBIX N YJIEHOB

r ['eomerpuueckass mnporpeccus. @Popmyasl N-ro wieHa Te€OMETPUUYECKON
' IIPOrPECCUH, CYMMBI IIEPBBIX N WIEHOB

44 N300pakeHre WieHOB apU(PMETHUECKOM M TIeoMEeTpUUYECKOW mporpeccuit
' TOYKaMHU Ha KOOPAMHATHOM IJIOCKOCTH. JINHENHBIN U SKCIIOHEHIIMAIIBHBIN POCT

4.5 Cno’xHbI€ MPOLIEHTHI




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
O0CBOEHHUS OCHOBHOI1 00pa30BaTe/ibHOI MPOrPaMMbl OCHOBHOT'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue ornepupoBaTh MOHATUSMHU: MHOXKECTBO, IOAMHOMXECTBO,
olepanvy HaJ MHOXXECTBAMH;, YMEHHE ONEpUPOBATh HMOHATHSIMH:
rpad, CBSA3HBIN rpad, OepeBO, LUK, TPUMEHATh UX MPH PEHICHUU
3aja4; yYMEHHE UCIOIB30BaTh TpadUuecKoe IpeICTaBlICHUE
MHOJKECTB JUIsI OIKCAHUSl pealibHbIX IPOLIECCOB U SIBICHUH, MpHU

pELICHUH 3a/1a4 U3 IPYTUX YI€OHBIX IPEIMETOB

YMeHue onepupoBaTh NOHATUAMU: ONPEACIICHUE, AaKCHOMA, TEOPEMA,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaTh WMCTUHHBIE W JIOKHBIC
BBICKA3bIBaHUs, NPUBOJIUTH IPUMEPBl U KOHTPIPUMEPBHI, CTPOUTH

BBICKA3bIBAHUA U OTpULAHUSA BBICKQ3bIBaHU M

YMeHne onepupoBaTh MOHATHAMU: HATYPAIBHOE YUCIIO, IPOCTOE U
COCTaBHOE YHUCJO, JEJIMMOCTh HaTypalbHBIX YHCEJ, MPU3HAKU
JETUMOCTH, 1I€JI0€ YUCII0, MOAYJIh YMCIa, OOBIKHOBEHHAs! APOOh U
JecsTHYHas ApoOb, CTAaHJAPTHBIN BUJI YKCIIA, pallMOHAIEHOE YHCIIO,
UPpALMOHATIBHOE YMCIIO, apu(METHYECKUN KBaJpaTHBIA KOPEHb;
YMEHUE BBINOJHATH JEHUCTBUS C 4YHCIaMH, CpPaBHUBATb U
YOOPSAIOYMBATh YHWCJIA, TPEACTABIATh 4YHCIa Ha KOOPJAMHATHOW
NpsIMOM, OKPYIJISATh YHUCIA; YMEHHUE JieJaTh MPUKHUAKY U OLIEHKY

pe3yJibTaTa BEIYUCIECHUN

YMeHue onepupoBaTh MOHITUSIMU: CTENIEHb C LEIbIM MOKA3aTelIeM,
apudMeTHUeCKUil KBaIpaTHbIM KOPEeHb, MHOTOYJIEH, aJlreOpandeckast
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypalbHON CTENEeHH
Oouibllle €MHMIBI, YMEHHME BBINOJHATH Pacu€Tsl Mo (opmyiam,
npeoOpa3oBaHus LENbIX, JAPOOHO-PALIMOHAIBHBIX BBIPAXKEHUN U
BBIPAXEHUM C KOPHAMM, pa3/I0OKEHNE MHOTOWIEHA Ha MHOXHTEIH, B
TOM YHCJIE C HUCHOJb30BaHHWEM (OPMYIT pPa3HOCTH KBaJApaToB H

KBaapaTa CYMMbI U Pa3HOCTU




YMeHue oneprupoBaTh NOHATUAMU: YUCIOBOE PAaBEHCTBO, YPABHEHUE
C OJHOM INEpEeMEHHOW, 4YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE PEIIATh JIMHENHbIE U KBAJIpaTHbIC YPABHEHUS,
JIpOOHO-pallMOHATIbHBIE YPABHEHUS C OJHOW NEPEMEHHOH, CUCTEMBbI
JIBYX JIMHEVHBIX YPaBHCHUH, JTMHEHHbIE HEPABECHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAIbHbIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX NIPEIMETOB
U TPaKTUYECKUX 3aJad; YMEHUE HCIIONIb30BaTh KOOPAMHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO TUIOCKOCTB JJISi M300pakeHUs pereHHM

ypaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHITUSIME: GYHKIHS, TpaduK QyHKINUU, HYITU
byHKINH, MIPOMEKYTKH 3HaKOMOCTOSIHCTBA, IIPOMEXKYTKH
BO3pacTaHus, yObIBaHUS, HauOoOJblllee W HAaUMEHbIIEEe 3HAUCHUS
GyHKIUY; yMEHUE OTIepUPOBATH MTOHSTUSIMU: npsimMast
MPOMOPLUUOHAILHOCTD, JINHEWHAs PYHKIMS, KBaApaTuyHas PyHKIINS,
oOpaTHasi TMPOMOPIUOHAIBHOCTG, TMapaboina, rumepbosa; yMeHHe
CTpouTh rpadukud  GYHKIHMA, UCHONB30BaTh Tpaduku s
OIpE/IeNIEHUs] CBOMCTB IPOLIECCOB M 3aBUCUMOCTEH, JUISl PELIEHUS
3a1a4 U3 APYrux y4eOHBIX MPEIMETOB U PEANbHOMN KU3HU; YMEHHE

BbIpaXxkaTh (OpPMYJIaMH 3aBUCUMOCTH MEX1Y BEJIMYUHAMU

YMmenne OneprupoBaTh IIOHATUAMU: IIOCJIICAOBATCIBHOCTD,
apudMeTHueckass M TeOMeTpUYecKass IpPOrpeccud; yMEHHe
MCIIOJIb30BaTh CBOMCTBA MOCJIEI0BATEIBHOCTEH, (POPMYIIBI CYMMBI U
oO0I11ero wieHa MpHU PELIeHUH 33734, B TOM 4YHCIe 3a/a4 U3 JPYTUX

y4€OHBIX TIPEIMETOB U PEATbHON KU3HU

VYMeHue pemaTh 3aa4d pa3HbIX TUIOB (B TOM YHCIE Ha MPOLEHTHI,
JOIM M 4YacTW, JBH)KEHHUE, paboTy, LIEHYy TOBapOB U CTOMMOCTH
MOKYIIOK U YCIJIYT, HaJIOTH, 3a7ja4 U3 00JacTH YIpaBJiICHUs JINYHBIMU
U CceMeWHbIMH (UHAHCAMHU); YMEHHE COCTaBISITh BBIPAKEHUS,
YPaBHEHHs, HEpPABEHCTBA M CHUCTEMBl 110 YCIOBHUIO 3aJa4H,
HCCJIEIOBATh MOJIyUEHHOE PEIlIEHUE U OLIEHUBATh MPaBIONOA00HOCTh
MIOJIyYEHHBIX PE3Yy/IbTaTOB

YMeHue onepupoBath NOHATHIAMHU: (PUTYpa, TOUKA, OTPE30K, IpsMasi,
1y, JIOMaHasl, yTOJI, MHOTOYT'OJIbHUK, TPEYroJbHUK,

paBHOOEIPEHHBIN U PaBHOCTOPOHHUI TPEYrOJIbHUKH,




HPSMOYTOJIbHBIM TpEyrojbHUK, MeIuaHa, OHUCCeKTpuca W BBICOTA
TPEYroJbHUKA,  YETBIPEXYrOJbHUK,  IMapajuleJiorpaMM,  poMoO,
IPSIMOYTOJIBHUK,  KBajparT, Tpaleuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (UIypamu;
YMEHME pellaTh 3a/ayd, B TOM YHUCIIE U3 TIOBCEJHEBHOM JKM3HM, Ha
HaXO0X/IECHNE F€OMETPUYECKHUX BEJIUYHH C IPUMEHECHUEM U3YYEHHBIX

CBOWCTB GUryp u (pakToB

10

YMeHue onepupoBaTth MOHATHUSMU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYroJIbHUKOB; MapaJLICIbHOCTh U MEPICHAUKYISIPHOCTh MPSIMBIX,
YroJI MEXAYy MPSMBIMH, TMEPIEHAUKYISIP, HAKIOHHAS, TMPOCKIIHS,
nonobue  ¢uryp, NOAOOHBIE  TPEYrOJIbHUKH,  CHUMMETpHUS
OTHOCHUTEIIFHO TOYKH W TIPSIMOK; YMEHHE Paclio3HaBaTh PaBEHCTBO,
CUMMETpHIO HM  momobue  ¢uryp,  mapauienbHOCTh |

MEPIEHIUKYIISIPHOCTD IIPSIMBIX B OKPYKarOIEM MUpE

11

YMeHue omnepupoBarh MOHATHSAMH: JJIMHA, PACCTOSHHUE, YToJ
(BemMuuHA yIJla, CUHYC M KOCHHYC yIJIa TPEYroJIbHUKA), IUIOLIa/lb;
YMEHHUE OILICHUBAThH Pa3MEPHI IPEIMETOB 1 OOBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHUE NPUMEHATh (QOpPMyJbl IMEepUMETpa U IUIOIIAIU
MHOTOYTOJILHUKOB, JUIMHBI OKPYKHOCTH M TUIONIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO TapajuIeNIeNuIea; YMEHUE TPUMEHATh TPU3HAKU
paBeHCTBa TPEYTOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHHKA,
teopemy Iludaropa, TpUroHOMETpUYECKHE COOTHOLICHUS IS

BBIYMCIICHUS IJINH, PACCTOSHUM, IJIOIIA N

12

YMenue wu3o0pakaTh IUIOCKME (UIYpbl M HUX KOMOUHAIWH,
IPOCTPAHCTBEHHbIE (DUTYPBI OT PYKH, C IOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB M DJJIEKTPOHHBIX CPEACTB II0 TEKCTOBOMY WIIH

CHUMBOJIbBHOMY OITMCAHUTIO

13

14

YMmenune ONnepupoBaTh MOHATUAMH: MPAMOYroJibHasgd CHCTCMaA
KOOpAWHAT, KOOpAWHATBI TOYKH, BCKTOp, CyYMMa BCKTOPOB,
MMPOU3BCACHUEC BCKTOpa HaA 4YHCIO, CKaIAPHOC TIPOU3IBECACHUC
BCKTOPOB;, YMCHUC HCIIOJIB30BaThb BCKTOPbBI W KOOPJAWHATBHI JJId
MNpEaACTaBIICHUA JAHHBIX W PCIICHHUA 3ajJilad, B TOM 4YHCJIC U3 APYTHUX

y‘-Ie6HLIX MnpeaAMETOB U peam,Hoﬁ JKHN3HHU

YMenue ONCpUpOBaTh TMOHATHUAMU: CTOJIOMKOBBIE U KpPYTOBBIC

quarpamMmbl, TaONMIbI, CpeaHee apupMeTHUecKoe, MeuaHa,




15

16

HauOoJpIlIee U HAaMMEHBIIIee 3HAYCHUs, pa3Max YHCIOBOTO HabOPa;
yMEHHE U3BJIEKaTb, HMHTEPIPETHPOBATh U  MpeoOpa3oBBIBATH
uHPOpPMALIMIO, TPEACTABICHHYI0O B Ta0NMIAX ¥ Ha JMarpamMMax,
OTPaXXAIOLIYIO CBOWMCTBA M XapaKTEPHCTHKH PEATbHBIX IPOLECCOB U
SBJICHUI; YMEHHE pACIO3HAaBaTh HM3MEHUUBBIC BEIWYMHBI B

OKpYXaroIIleM MUpe

YMeHue onepupoBaTh MOHITHAMU: CIYYAWHBIA OMBIT (CIy4alHBIN
OKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJEMEHTApHBIH HCXO[)
CIIy4aifHOTO ONBbITa, CIy4ailHOE COOBITHE, BEPOSTHOCTb COOBITHUS;
YMEHHE HAaXOJIUTh BEPOSTHOCTU CIIyYalHBIX COOBITUH B OINBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pelIaTh
3aJ]a4d METOJOM OPraHM30BAaHHOIO Iepedopa U ¢ HCHOJb30BAHUEM
MpaBUJia YMHOXXEHHUS; YMEHHE OIEHUBATh BEPOSITHOCTH pPeallbHBIX
COOBITUI U SIBJICHUH, TOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYXKAIOIIEM MHpPE M B >KU3HU;
3HAKOMCTBO C IIOHATHEM HE3aBUCHMBIX COOBITHUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCET U €T0O POJIBIO B MAaCCOBBIX SBJICHHUAX

YMmeHue BbIOMpaTh MOAXOASIINN W3YYEHHBIH METOJ AJsl pelleHus
3a/1auu, MIPUBOJUTH MIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B
MPUPOJE U KU3HU, PACTIO3HABATH MPOSBICHUE 3aKOHOB MAaTeMaTHKU
B HCKYCCTBE, OIHMCHIBATH OT/EJbHBIE BBIJAIOIINECS PE3YJIbTATHI,
MOJTy4YEHHBIE B XOJI€ Pa3BUTHSI MAaTeMaTUKU KaK HAyKH, MPUBOJUTH
NpUMEpbl  MAaTEeMaTHYECKUX  OTKPBITMM W WX  aBTOPOB B

OT€YECTBEHHOW U BCEMUPHOU UCTOPUHU




HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D
IHO MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA

1 Yucna u BIYUCIECHUSA

11 Harypanbnsie u nensie yucna. [IpusHaky 1eIMMOCTH LEIIbIX YUCEI

1o OObIKHOBEHHBIE W JAECATUYHBIE  JpOoOM, TMPOLEHThI, OECKOHEUHbIE
' MIEPUOINICCKHE POOH

13 Panyonanehele uucna. ApudgMeTndyeckue Omepalud ¢ palloHAIbHBIMU
' YyHuCllaMu

14 JeiicTBuTenpHble uucia. Apudmernyeckue onepanuu ¢ JeHCTBUTENbHBIMU
' B (WENYI

Le [TpubnnxKEHHBIE BBIYMCICHMS, MpPaBWJIa OKPYIJIEHUS, HNPUKHUIKA M OLIEHKa
' pe3ysbTara BBIYMCICHUN
2 Anrebpanyeckue BbIpaXKEHUS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

25 Crenenp ¢ nenbiM nokasateneM. CTeneHb € palMOHAJIBHBIM IOKA3aTENIEM.
' CBoiicTBa CTeNEHH

2.3 MHorousnens!

2.4 Anrebpanueckas ApoOb

”5 ApudpmeTnueckuii  KOpeHb  HaTypalbHOM  cTtemeHu.  JlelcTBus ¢
' apu(METHUYECKUMH KOPHSIMHU HATYpaIbHOH CTETICHN
3 YpaBHEHUS U HEpPAaBEHCTBA

31 Ilensie u apoOHO-panMOHaNbHBIE ypaBHEHHs. CHCTEMBI UM COBOKYIHOCTHU
' ypaBHEHUU

39 Lenbie n apoGHO-panMoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTHU
' HEPaBEHCTB

3.3 Pemnrenne TEKCTOBBIX 3a1au
4 YucnoBble NOCIEI0BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS TOCIIEI0BATEIbHOCTEN




Apudmernueckass M reomerpuueckas mporpeccud. Dopmyna  CIOXHBIX

4.2
IPOLICHTOB
5 OyHKIMU
OyHKIUg, cnocoosl 3amanus  GyHkuuu. ['paduk  dyakuum. OOIacTh
OTIpeNieNIeHus] U MHOXeCTBO 3HaueHui ¢pynkuuu. Hymu pynkmun. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMBbl U
MUHMUMYMb! GyHKuud. HaunOosnbliee n HauMeHbllee 3HaYeHUE (QYHKLIHMU Ha
IPOMEKYTKE
6 KoopauHaTsl Ha IpsAMOM U IJIOCKOCTH
6.1 KoopaunaTthnas npsmas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpruueckue Gpurypsl 1 Ux cBOicTBa
7.2 TpeyronbHHUK
7.3 MHOroyrojabHIUKH
7.4 OKpy’>KHOCTb U KpYyT
7.5 M3mepeHue reoMeTpu4ecKix BeIMYUH
7.6 BexTopsl Ha TUIOCKOCTH
8 BeposITHOCTh M cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 ['padsr




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYEHUKA
* Marematuka. Anredpa: 7-i kiacc: 6a30BbI YPOBEHB: yueOHUK; 15-¢
u3nanue, nepepadorannoe MakaporueB FO.H., Munatok H.I'., Hemkos K.W. u
ap.; noxa penakuuent TensikoBekoro C.A. AKIIMOHEPHOE 00IIECTBO
«3narensctBo «IIpocBemienne»

» Maremartuka. Anrebpa: 8-i kitacc: 6a30BbIl ypOBEHB: yUeOHHK; 16-¢
u3nanue, nepepadorannoe MakaperueB FO.H., Munatok H.I'., Hemkos K.W. u
ap.; noxa penakuuent TensikoBekoro C.A. AKIIMOHEpHOE 00IIECTBO
«3narensctBO «lIpocBemienue»

» Maremarnka. Anredpa: 9-it kimacc: 6a30BbI YPOBEHB: YUeOHUK; 15-¢
u3nanue, nepepadborannoe MaxkaperueB FO.H., Munaiok H.I'., Hemkos K.W. u
np.; non pegakuueit TensikoBckoro C.A. AKIIMOHEpHOE OOIIECTBO
«3narensctBO «lIpocBemienue»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

e HpopMalMOHHO-METOAUYECKOE MICHMO 00 0COOEHHOCTIX
npenojiaBanus yueoHoro npeamera «Marematuka» B 2026/2027
yaeOHoM roy hitps://edsoo.ru/wp-
content/uploads/2025/08/matematika_.pdf

e (COOpHUK TUITOBBIX 3aIaHUM JIJISl TEKYIIETO OLICHUBAHUS 110 YYEOHBIM
npeaMeram «Marematuka» u «adopmatukay. (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank_zadanij matematika_informatika 2024.p
df

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI
CETU UHTEPHET
. bubmoreka L{OK https://m.edsoo.ru/
. https://uchitelya.com/matematika/
. https://urok.1sept.ru/
. https://resh.edu.ru/
. https://4ege.ru/gia-matematika/
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