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IHOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISIETCS OJHUM W3 OIMOPHBIX KypCOB OCHOBHOTO OOIIET0 OOpa3oBaHMS: OHA
oOecrieunBaeT U3yyeHHe IPYruxX JUCHUILUIMH, KaK €CTECTBEHHO-HAYYHOI'0, TaK U T'yMaHUTapHOTO
LIUKJIOB, €€ OCBOEHHE HEOOXOAMMO JIsi MPOJOHKEHHsT 00pa30BaHusl U B TIOBCEIHEBHOM >KU3HU.
PazButne y oOyuaromuxcs Hay4YHBIX MPEACTaBICHUM O MPOUCXOKACHUH U CYIIHOCTHU
anreOpandyeckux abcTpakiuii, crmocobe OTpakKeHHs MaTeMaTHYeCKON HayKoil sBIEHUN u
IpOIIECCOB B NpUPOAE U OOIIECTBE, POJM MATEeMaTHYECKOTr0 MOJAEIMPOBAHUS B HAyYHOM
IO3HAHUU U B INPAKTHKE CHOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KAueCTB
MBIIUICHHUSI, HEOOXOMIUMBIX ISl aIaliTallid B COBPEMEHHOM IudpoBoM obmiecTBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUs HaOII0/1aTh, CPAaBHUBATh, HAXOAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBHIBATH CBOH
NEeICTBUS U BBIBOJIBI, GOpMYIUpOBaTh yTBepkaeHUs. OcBoeHHEe Kypca anredpbl o0ecreurnBaeT
pa3BUTHE JIOTUYECKOTO MBINUICHUS] OOy4YaloImUXCcsi: OHM HCHOJB3YIOT JEAYKTHBHBIE H
UHAYKTUBHBIE PacCyXJCHUs, 0000IIeHHEe M KOHKPETH3aIUIo, a0CTparupoBaHUE U AHAJOTHIO.
OOyuenue anreOpe mnpeAmnonaraeT 3HAYUTEIBHBIM OOBEM CaAMOCTOSITENBHON AEATeIbHOCTH
o0yyaromuxcs, IMO3TOMY CaMOCTOSITENIbHOE pELIeHHe 3ajad  sBJSIeTCs — peaju3aluent
JeSITeIbHOCTHOTO MPUHLIUIIA 00y4eHUS.

B crpykrype mnporpamMmel y4yeOHOro Kypca «Anrebpa» misi OCHOBHOTO OOIIEro
o0pa3oBaHMsl OCHOBHOE MECTO 3aHUMAIOT COJEp)KATeIbHO-MeToaudeckue JuHuM: «Yucna u
BBIUHCICHUS, «ANreOpandeckue BBIPAKEHUS», «YPaBHEHHs U HEPaBEHCTBa», «DYHKIMMY.
Kaxnas u3 3THX coAepKaTeabHO-METOANYECKUX JIMHUI PAa3BUBACTCS HA NPOTSIKEHUH TPEX JIET
U3yYeHHUs Kypca, B3aUMOJICHCTBYS C IPYTUMU €ro JMHUAMU. B Xoz1e u3ydenus yuyeOHOro Kypca
00y4JaromuMcs TPUXOAUTCS JJOTHUYECKH PACCy>KIaTh, UCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
S3bIK. B CBSI3M ¢ 3TUM B IporpaMmMy y4eOHOro Kypca «Anredpay BKIIOUEHbI HEKOTOPhIE OCHOBBI
JIOTMKH, TPEJCTAaBICHHbIE BO BCEX OCHOBHBIX pa3/elax MaTeMaTHMYecKoro oOpa3oBaHUS H
CIIOCOOCTBYIOIIME OBJIAJICHUIO 00YUaOIIMMHCS OCHOB YHUBEPCAJILHOTO MATEMATUYECKOT O S3bIKA.
ConepxatelbHOM M CTPYKTYPHOUM OCOOEHHOCTBIO Y4EOHOro Kypca «AIredpa» SBISETCS €ro
WHTEIPUPOBAHHBIN XapaKTep.

Copepxanuie TMHAN «YucIa M BBIYUCICHUSD CITY>KUT OCHOBOM JUISI JalIbHEHIIIET0 N3yUeHuUs
MaTeMaTHKH, CIIOCOOCTBYET pa3BUTHUIO Yy  OOy4YalOIIUXCSl  JIOTUYECKOTO  MBILIUICHUS,
(hopMUPOBAHHUIO YMEHHS TOJH30BATHCS aITOPUTMaMH, a TaKKe MPUOOPETEHUIO MPAKTHUYECKHX
HABBIKOB, HEOOXOJMMBIX JUIS TOBCEIHEBHOH XH3HU. Pa3BUTHE MOHATHA O 4YHCIE HA YPOBHE
OCHOBHOTO 00111ero 00pa3oBaHUs CBS3aHO C PAMOHAIBHBIMU M HUPPALMOHAIBHBIMH YHCIIAMHU,
(hopMUpOBaHHEM TIPEJCTABICHUN O NEHCTBUTEIILHOM YHCIIE. 3aBEPIICHUE OCBOCHUS YHCIOBON
JMHUH OTHECEHO K CpeHEMY 001eMy 00pa30BaHUIO.

Conmepxanue AByX anreOpauecKux JHHUH — «AsreOpandeckre BBIPAKECHUS» U
«YpaBHEHUS 1 HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Y O0YUAIOUINXCS MaTEMaTHYECKOTO
anmnapara, HeoOXOIUMOTO ISl pelIeHUs 3a/1ad MaTeMaTHKH, CMEKHBIX MPEIMETOB U MPAKTUKO-
OpUEHTHPOBAaHHBIX 3a7ady. Ha ypoBHe ocHOBHOro oOmiero oOpa3oBaHMsl y4eOHBIM MaTepHal
TPYNOUPYETCsl BOKPYT palMOHANBHBIX BbIpaKeHUU. AnreOpa [IEeMOHCTPUPYET 3HAUYCHUE
MaTE€MaTUKH KaK fA3bIKa JUIsl MOCTPOEHUSI MATEMAaTHUYECKUX MOJENEH, OMUCAHUs MPOIECCOB U
SBJICHUI peaibHOrO0 Mupa. B 3amaum oOyueHust anreOpe BXOAAT TakXke JajbHEWIIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUICHUS, HEOO0XOAMMOro, B YAaCTHOCTH, JJISi OCBOGHHS Kypca



UHPOPMATUKH, M OBJIAJCHHE HaBbIKAMU JAEAYKTUBHBIX paccyxaeHuil. [IpeoOpaszoBanue
CHUMBOJIBHBIX (POPM CITOCOOCTBYET pa3BUTHIO BOOOPAXKEHUS, CIOCOOHOCTEH K MAaTEeMaTHUYECKOMY
TBOPYECTBY.

Conepxxkanrie  GyHKIHOHATBHO-TpAUUYECKON  JIMHUU  HAllEJIEHO Ha  TOJIyYeHHE
oOydJaronuMucs 3HaHUH 0 QYHKIHIX KaK BaKHEUIIEH MaTEMaTHISCKON MOJIETH JJisi OTIMCAHUS
U HCCJIeIOBaHusl pa3HOOOpa3HBIX IMPOILIECCOB M SIBICHHUI B mpupoje u obmiectBe. M3yuenue
MaTepuanga CHOCOOCTBYET pPAa3BUTHIO y OOYYaIOIIMXCS YMEHHS HCIONb30BaTh pa3nyHbIe
BbIpa3UTEIbHbIE CPENICTBA sI3bIKA MaTEMaTHUKU — CIOBECHBIE, CHMBOJUYECKHE, rpaduueckue,
BHOCHUT BKJIaJ B JOPMHUPOBAHUE MPEICTABICHUNA O PO MAaTEeMAaTUKU B PA3BUTUU LIMBUIM3ALUN
U KYJIBTYPBI.

CornacHo yueOHOMY TUIaHy B 7-9 Kitaccax u3yyaercs yueOHbIN Kypc «AnreOpay», KOTOPBIi
BKJIIOYAET CJIEIYIOIIME OCHOBHBIE pa3fenbl cojepkaHus: «Yucaa W BBIUHUCICHUS,
«AnreOpanyecKkue BHIPAKEHUSN», « Y paBHEHUS U HEPABEHCTBa», « DyHKIIUNY.

Ha u3ydenue ydeOHOrO Kypca «Anredpa» B 8 kimacce orBoautcss 102 ugaca (3 daca B
HEJIEIIO).



COJEPXKXAHUME OBYUYEHUA
8 KJIACC

Yuciia ¥ BbIYHMCIEHUSA

KBanparubiii kopenb u3 uucna. lloHarue 00 wuppaumoHanbHoM uwucie. JlecaTuyHbie
npUOIMKEHUsT UppalMOHaIbHBIX uncen. CBolicTBa apuMETHUECKUX KBAJpPaTHBIX KOpPHEH U HX
IpUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAXKEHHH M BBIYHCIEHUSM. JlelicTBUTEIbHBIE
YyHCIIa.

Crenens ¢ 1enpIM NoKa3zarenaeM U e€ cBoiicTBa. CTaHgapTHas 3alych YHCIa.

Auaredpanyeckune BbIpaKeHHUs

KBanparsslii TpEXUIEH, pa3iIoKEHUE KBAIPATHOTO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckass JapoOb. OcHOBHOE CBOMCTBO anredpanyeckoil napobu. CroxeHue,
BbIUWTAaHUE, YMHOXEHHE, JelieHue ainredpanyeckux apoOeil. PanmoHanbHble BhIpaXKEHHUSI U HX
npeoOpa3oBaHKE.

YpaBHeHNsI 1 HEPABEHCTBA

KBagpatHoe ypaBHenue, popmyrna KopHeW KBaapaTHoro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHU#, CBOOAIIMXCA K JMHEWHBIM W KBaapaTHbIM. [Ipocreiimme apoOHO-
panyoHaIbHbIE YPABHEHUS.

I'paduueckas mHTEpHIpEeTaUs YPaBHEHUH C JBYMS NMEPEMEHHBIMH U CHCTEM JIMHEHHBIX
YPaBHEHUH € IByMsI IEPEMEHHBIMU. [ [prMepBI peleHus CHCTEM HEIMHEWHBIX YPaBHEHUH C IBYMs
HEePEMEHHBIMH.

Pemienne TeKCTOBBIX 3a71a4 AIreOpandecKuM CIIOCOOOM.

UucnoBble HepaBeHCTBA W HUX CBoilcTBa. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCWIIBHOCTE HepaBeHCTB. JIuHeliHbIe HeEpaBeHCTBA C OJHOM mepeMeHHOW. CHucTembl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOYyHKUNH

[onsarue ¢pynkuuu. OOIacTh ONpeneneHuss 1 MHOXKECTBO 3HaueHU QyHKuu. CriocoOs!
3aanus QyHKITUH.

I'padux Pynkumuu. Yrtenue cBoiicTB ¢QyHkiuu no e€ rpaduky. Ilpumepsl rpadukos
(GyHKIUH, OTpa)KAIOUINX PeabHbIE MPOLIECCHI.

OyYHKIHMH, ONUCHIBAIOIIKE MPSAMYI0 U OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, HX
rpaduku. Oynxupn y = x2, y = x3, y = x, y=|x|. I'paduueckoe pemieHrne ypaBHEHH U CUCTEM
YpPaBHEHUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TIPOI'PAMMDBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JINMYHOCTHBIE PE3YJIBTATHI
JIM4HOCTHBIE pe3yJbTaTbhl OCBOEHUS HPOrpaMMbl ydeOHOro Kypca «Anredpa»
XapaKTEepU3yIOTC:
1) naTpuoTHYeCcKOe BOCIIUTAHHE:



NpOSIBJICHUEM HWHTEpeca K NPOLUIOMY M HACTOSIIEMY POCCHUICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTMIKECHHMSM POCCHIUCKMX MAaTeMaTUKOB M POCCUHCKOMN
MaTEeMaTUYeCKOU MIKOJIbI, K UCTIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpaskaIaHCKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJTHEHUIO OOSA3aHHOCTEH TIpakAaHMHA M peaju3allid €ro Impas,
NpEJICTaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (YHKIMOHUPOBAHHS PA3IUYHBIX CTPYKTYP,
SIBIIGHUH, TMPOIEyp TPa)KIaHCKOro oOmiecTBa (HAmpuUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYKJIEHUIO ITUYECKUX MPOOJIEeM, CBA3AHHBIX C MPAKTHUYECKUM NPUMEHEHHEM JOCTHKEHUMN
HAyKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKHUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyaoBOe BOCIIUTAHME:

YCTAaHOBKOW Ha aKTHBHOE YYaCTHE B PEHICHUH NPAKTUYCCKUX 3a/a4 MaTEeMaTUYECKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MATEeMaTHYECKOTO 0Opa30BaHUs HA MPOTSHKEHUH BCEH
YKU3HU JIJIS1 YCIIEIIHON MPOQEeCCHOHANbHON NEATEeIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYaIbHOW TPACKTOPHUH OOpa3oBaHUA U
YKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CIIOCOOHOCTBIO K JMOILMOHAILHOMY M OJCTETHYECKOMY BOCIPHUSATHIO MaTEMaTHYECKHX
00BEKTOB, 3a/1a4, PEUICHUIA, PACCyKICHUH, YMEHUIO BUJCTh MAaTEMAaTUIECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUCHTAIIMEH B NIEATEITLHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHS 4YeNOBEKa, MPHUPOABI W O0OIIecTBa, NOHUMaHHUEM
MaTeMaTHYeCKOl HayKH Kak cdepbl uUelOBEYECKOH MAedITeIbHOCTH, AITAaloB €€ pa3BUTUS U
3HAQUMMOCTHU JJIs1 pa3BUTHUS LIUBUIN3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTUKU U MaTeMaTHUYECKOU
KyJbTYpOH KaK CpEICTBOM IIO3HAHMS MHUpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU
HCCJIEI0BATENbCKOM JIEATETbHOCTH;

6) pusuveckoe BocnuTanue, GOpMUPOBAHUE KYJIbTYPbI 310POBbSI M IMOLMOHATBHOTO
Os1aronosyqusi:

TOTOBHOCTBIO MPUMEHSATh MaTEMAaTHUECKHUE 3HAHUSI B HHTEPECAaX CBOETO 370POBBS, BEIACHUS
310poBOro 00pasa >Ku3HU (3I0POBOE MHUTAHHE, COATTAHCUPOBAHHBIN PEXKHUM 3aHITHH U OT/bBIXA,
perynsipHas gusudeckas akTUBHOCTbH), C(HOPMHPOBAHHOCTHIO HaBBIKA pedIeKCHu, TPU3HAHHEM
CBOETO MpaBa Ha OMIMOKY U TaKOTO K€ MpaBa JPyroro 4eIoBeKa;

7) 3K0JIOTHYECKOe BOCIINTAHHUE:

OpHUEHTAIlMe HAa MPUMEHEHHE MaTEeMaTHYeCKHX 3HAHWH ISl pelleHus 3ajad B 00JacTu
COXPAHHOCTH OKpY>Karolleil cpeipl, MIAHUPOBAHUS TOCTYIKOB M OILICHKM HMX BO3MOXHBIX
MOCJICJICTBUM ISl OKPY’KAIOIIEH Cpesbl, OCO3HAHHWEM TJI00aTbHOTO XapaKTepa SKOJOTUYECKUX
npoOJIeM U MyTeH UX PEIICHHUS;

8) apanTanus K U3MEHAKIUMCS YCJIOBUSM COLUAJIBHOM U IPUPOJTHOI Cpebl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOECH
KOMIETEHTHOCTH Yepe3 MPaKTHUECKYIO JEeSTeIbHOCTh, B TOM YHCJIE YMEHUE YUYUTHCS y OPYTHX
JIOJIeH, MPUOOPETaTh B COBMECTHOW JESATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA JIPYTHX;



HE0OXOIMMOCTBIO B ()OPMHUPOBAHNU HOBBIX 3HAHH, B TOM 4ucie (GOpMYIUPOBATH UJECH,

IIOHATHUA, TUIIOTEC3hI 00 00BEKTax U SABJICHUAX, B TOM YHCJIC pPaHCC HCU3BCCTHBLIX, OCO3HABATH

neGUIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIIPUHHUMATE CTPECCOBYIO CUTYAIUIO

KaK BbI30B, TPEOYIOUIMII KOHTPMEp, KOPPEKTHpPOBaTh MPUHMMAEMbIE pEIleHUus U AeHCTBUS,

(hopMynHupoOBaTh U OLICHUBATH PUCKHU U MOCIEICTBUSA, GOPMUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3YJIBTATBI
I[lo3naBaTebHBIE YHHBEPCAJbHbIE Y4eOHbIE 1eHCTBUS
Ba3oBble JJornuyeckue AeiicTBUA:

BBISIBJISITH U XAapaKTEPU30BaTh CYIIECTBEHHbIE NMPU3HAKW MATEMATHUYECKUX OOBEKTOB,
NOHSATHH, OTHOIICHUH MEXAY TMOHATHAMH, (HOPMYyIUPOBATH ONPENEICHUS TOHSITHH,
YCTaHABIIMBATh CYLIECTBEHHbIN NMPU3HAK KJIAaCCU(PUKALMU, OCHOBAHUA JJIs1 0000IIEHUS
Y CPaBHEHUS, KPUTEPUU MPOBOJIUMOTO AHAIIN3A;

BOCIIPMHUMATh, (hOPMYJIUPOBATh U MPEOOPa30BBIBATH CYXKJIEHUS: YTBEPAUTEIbHbIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00ILUE, YCIOBHBIE,

BBISIBJISITH MATEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOpEUH B (haKTax,
JTAHHBIX, HAONIONEHUSIX W YTBEP)KICHUAX, Mpeararb KPUTCPUH JUIS BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

JieNaTh BBIBOJIBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M HMHIYKTHUBHBIX
YMO3aKI4YCHUN, YMO3AKIIFOUEHUH 110 aHAJIOTHH;

pa3z0bupath 10Ka3aTeIbCTBA MAaTEMaTHUECKUX YTBEPKACHUM (IIPSIMbIE U OT MPOTUBHOTO),
IPOBOJUTH CaMOCTOSATEJILHO HECJIOKHBIE J0Ka3aTesIbCTBA MAaTeMaTHYECKHX (aKTOB,
BBICTPAaWBaTh apryMEHTALUIO, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBAThH
COOCTBEHHBIE PACCYKIACHUS;

BBIOMpATh CMOCOO pemeHust y4eOHOM 3aha4yu (CpaBHUBATh HECKOJIBKO BapUaHTOB
petieHusi, BbIOMpaTh HanboJee MOIXOASIINN ¢ yYETOM CaMOCTOSITETLHO BBICICHHBIX
KpUTEPUEB).

ba3oBble uccienoBarelbCcKue AeiiCTBHS:

UCIIONIb30BAaTh  BOMPOCHI  KaK  HCCIICNOBATCIIbCKMA ~ WHCTPYMEHT  ITO3HAHUSA,
(bopMyIUPOBaTh BOMPOCHI, (PUKCUPYIOIINE MPOTUBOPEUNE, TPOOIEMY, CAMOCTOSTEIIHHO
yCTaHABJIMBATh UCKOMOE W JaHHOE, (DOPMUPOBATh TUIIOTE3Y, APTYMEHTUPOBATH CBOIO
TIO3HIINIO, MHCHUE;

IPOBOJAUTH TIO CAaMOCTOSITENIFHO COCTaBICHHOMY IIJIaHY HECIOXKHBIM ASKCIEPUMEHT,
HEOONBIIOE HCCIEAOBAHUE TI0 YCTAHOBJICHHIO OCOOEGHHOCTEH MAaTEeMaTHYECKOTO
00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOO0MH;

CaMOCTOSITENIEHO  (pOPMYJIUPOBAaTh  O0OOMIEHUS W  BBIBOABI 110  pE3yJIbTaTaM
POBEIEHHOTO HAOIOACHMSI, UCCICAOBAHUS, OICHUBATh JOCTOBEPHOCTh IMONYYCHHBIX
pPe3yIbTaTOB, BEIBOJIOB U 000OIICHMIA;

MPOTHO3MPOBATH BO3MOYKHOE PAa3BUTHE TPOIIECCA, a TAKXKE BBIIBUTATh MPEIIOI0KCHUS
0 €ro pPa3BUTUU B HOBBIX YCIIOBHSIX.

Paborta ¢ napopmanmeii:

BBISBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTH MH(OpMAINU, JAHHBIX, HEOOXOIUMBIX
JUISL pELIEHUS 3aJ1a4U;



BBIOMpATh, aHAJTU3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(POPMALIUIO
pa3IMYHBIX BUIOB U (POPM MPEICTABICHHUS;

BBIOMpATH (OpMy TpeacTaBlIeHHS HHOOPMAIMH U WUTIOCTPUPOBATh pelIaeMble 3aaun
CXeMaMH, AMarpaMMaMH, HHOU rpadukoi U ©X KOMOMHALMSIMY;

OLICHUBATh HAJEKHOCTh MHPOPMALUHU IO KPUTEPUSIM, MPEATOKEHHBIM YUUTEIEM N
c(OpMYIMPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA:

BOCIIPUHUMATh U (POPMYJIHMPOBATH CYXICHUS B COOTBETCTBUHU C YCIOBHSMHU M LEISIMU
oOmIeHusi, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOYKY 3pEHHS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS M0 XOAY PEIICHUS 3a7aui, KOMMEHTHPOBATh
MOJTyYEHHBIN PEe3yIIbTaT;

B X0JIe 00CYXICHHUS 3a1aBaTh BOMPOCHI 110 CYMIECTBY 00CYKIaeMOU TEMBI, TIPOOJIEMBI,
perraeMo¥ 3a1a4uu, BBICKa3bIBaTh UICH, HAIICIICHHBIC HA TIOMCK PEIICHHUS, COTIOCTABIISTH
CBOM CYXJICHUS C CYXKICHHUSIMH JIPYTHX YUYACTHUKOB JHAJIOTa, OOHAPYKUBATh Pa3jInune
U CXOJCTBO TO3MIIMHA, B KOppPeKTHOW (opme dopmynupoBaTh pa3HOIIACHS, CBOU
BO3PaKCHUS;

NPEJICTABISTh PE3ybTaThl PEUICHHs 3aauu, YKCIIEPUMEHTA, UCCIeA0BaHUsA, TPOCKTA,
CaMOCTOSITENILHO BBIOMpATh (opMaT BBICTYIUICHUS C y4&TOM 3a/ad Mpe3eHTAlu U
O0COOEHHOCTEHN ayAUTOPUH;

MIOHUMATh ¥ UCTIOJIL30BATh MPEUMYIIECTBA KOMAaHIHOW ¥ WHAUBHUIYIBHON pabOThI pH
pelICHUN yYeOHBIX MAaTEeMaTHICCKUX 33]1a4;

MIPUHUMATH I1eJTb COBMECTHOMW JICATEIbHOCTH, TUTAHUPOBATh OPTaHHU3AIMI0 COBMECTHON
paboThI, pactpeeisTh BHIbI padOT, TOrOBapUBAThCS, 00CYKIaTh MPOIIECC U PE3YJIbTAT
paboThI, 00001IaTH MHEHUS HECKOJIBKUX JTHOJICH;

y4acTBOBAaTh B TPYNIOBLIX hopMax padoThI (00Cy:kIeHUs, 0OMEH MHEHUSIMU, MO3TOBBIC
HITYPMBI U APYTHE), BEITIOIHATH CBOIO YacTh PabOTHl M KOOPAMHUPOBATH CBOU JIEHCTBUS
C IPYTMMH YJI€HAMH KOMAaHJIbI, OIIEHUBATh Ka4€CTBO CBOETO BKJIAJA B OOIIMIA MPOIYKT
M0 KpUTEPHsIM, CHOPMYITHPOBAHHBIM YUACTHUKAMHU B3aUMOJICHCTBHS.

PerHﬂTI/IBHLIe YHUBEPCAJTBbHBIC y‘leﬁl—[l)le JeHCTBUSA

Camoopranu3anusi:

CaMOCTOSITENIbHO COCTAaBJIATH IUIaH, alNTOPUTM pelIeHUs 3aJaud (WM ero 4YacTb),
BbIOUpaTh CIOCOO pelIeHHs C y4ETOM HMEIOLIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTHpPOBaTh U KOPPEKTHPOBATh BapUAHTHI PEIICHUN C Y4ETOM
HOBOM MH(OpMAIHH.

CﬂMOKOHTpOJ’[L, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

BJAJIETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIS TPOLIEcca U pe3yIbTaTa PeLIeHuUs
MaTEeMaTHYCCKOM 3aa9u;

NPEIBUIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HHUKHYTbH IIPH PEIICHUH 3a/1a4H, BHOCHTH
KOPPEKTHUBBI B AEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIbCTB, HAlJIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE Pe3yjbTaTa NEATEIbHOCTH IOCTaBIEHHON LIEIH U YCIOBUSM,
OOBSICHATH IPUUMHBI TOCTUIKEHUS UM HETOCTUKECHUS 11€IH, HAXOJUTh OLIMOKY, 1aBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

INNPEAMETHBIE PE3YJIBTATBI



K konmy oOydeHuss B 8 kJiacce 0OydaroLIMiics MOMYyYUT CIEAYIOIIME NpPEIMETHBIC
pe3yJIbTaThI:

Yucia ¥ BbIYHMCICHUSA

Hcnonb30BaTh HayanbHbIE MPEICTABICHUS O MHOXECTBE ACMCTBUTEIBHBIX YHMCEN IS
CPaBHEHMsSI, OKPYIJIEHUS M BBIYMCIEHUH, HM300pakaTh [EHCTBUTENIbHBIE YHUCJIA TOYKAMU Ha
KOOPAWUHATHOW MPSMOIA.

[TpumensaTy moHATHE apuU(METHUYECKOro KBAJIPATHOTO KOPHS, HAXOOUTh KBaJpaTHBIE
KOPHHU, UCTIOJIB3YS PU HEOOXOJUMOCTH KaJbKYJIATOP, BBIMOIHATH MpeoOpa3oBaHus BIPAXKESHUH,
coJIepKalluX KBaJpaTHbIE KOPHU, UCIIOJIb3Ys CBONCTBA KOPHEH.

Hcnonp3oBare 3amucu OOJIBIIMX M MalbIX YHCEN C TMOMOIIbIO JECATHYHBIX ApoOeil u
crenenen yucina 10.

Aaredpanyeckue BbIpaKeHHs

[IpuMeHsTh TMOHSATHE CTENEHH C LEIbIM II0Ka3aTeJIeM, BBINOIHITH IPEOOpa3OBaHUS
BBIPAXEHH, COIEPIKALIUX CTENEHH C LIEIbIM ITOKa3aTEJIEM.

BoInonHATh TOXKAECTBEHHBIE MPEOOpa3OBaHUs pPALMOHAIBHBIX BBIPAKEHH Ha OCHOBE
MpaBUJI ACHCTBUIA HAJ MHOTOYJIEHAMH U anreOpandyecKuMu APOOsIMH.

PacknanpiBaTh KBagpaTHBIA TPEXUIEH HA MHOKUTEIIH.

[IpumensTh MpeoOpa3oBaHusI BRIPAKEHUH IJIS pEIICHHS PA3INYHBIX 33724 U3 MATEMATHKH,
CMEXHBIX [IPEAMETOB, U3 pEaIbHON IPAKTUKHU.

YpaBHeHus U HepaBeHCTBA

PemaTh nuHeliHble, KBaJpaTHbIE YPaBHEHUSI U pallMOHAIbHbIE YPaBHEHUS, CBOJSAIIMECT K
HUM, CUCTEMBI JIBYX YPaBHEHHH C IByMsI IEPEMECHHBIMU.

[IpoBOIMTH MpOCTEUIIINE UCCIIENOBAaHUS YPABHEHUN U CUCTEM YPAaBHEHUI, B TOM YHUCIIE C
pUMEHEHHEM rpaduuecKuX MpeCcTaBlIeHnH (YCTaHABINBATh, UIMEET JIU YPaBHEHUE UITH CUCTEMA
YPaBHEHM peLIeHUs], €CIIM UMEET, TO CKOJIBKO, U TIpoyee).

[lepexoauths OT cioBecHOW (QOPMYNIHUPOBKHM 3adauyd K €€ anreOpanyeckod MOAETH C
IIOMOIIBI0 COCTABJICHUS YPAaBHEHMsI WJIM CHCTEMbl YpaBHEHUI, HWHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4yl MOJIYUYEHHBIN pe3yJsIbTar.

[IpumeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIsi CPAaBHEHUS, OLIEHKH, PEIIaTh JIMHEHHBIE
HEpaBeHCTBa C OJHOM MEPEeMEHHONM W HX CHUCTEMBI, [aBaTh TIpaHUUECKyI0 HUTIOCTPALIUIO
MHO>KECTBa PEILICHNI HEpaBEHCTBA, CUCTEMbI HEPaBEHCTB.

DOYyHKIUT

[Tonnmath 1 UCTIONB30BaTh (PYHKIIMOHAIBHBIEC TOHATHS U S3bIK (TEPMUHBI, CHMBOJIHNYECKHE
0003HaYCHHS), OTIPENIENIATh 3HaYeHHE (PYHKIIUH 0 3HAYSHUIO apryMEHTa, ONpeleNiaTh CBOICTBa
¢byHKMu o e€ rpaduKy.

Crpouts rpaduku eMeHTapHbIX (PYHKINN BUA:

k o . .
y =5y =x%y=x"y = x|,y =, onuceisars cBoicTsa 4uCIOBOH DyHKIMH 110 €€ rpaduKy.



TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC
KosmuecTBo yacos
Jj‘e HanmeHoBaHMe pa3/ie/ioB U TeM Beero Kontpoanusre 3;1eKTp0HH1)1e (uu¢posbie)
n/n NpOrpamMmblI paGoThI o0pa3oBaTe/ibHbIE pecypchl
bubmuoreka [JOK
1 |4 .K 1
ucia v BeraucieHus. KBajpaTapie KOpHU 5 https://m_ edsoo.ru/7f417af
) Yucna u BerunciacHus. CTEICHD ¢ IEIbIM 7 bu6nmoreka [JOK
MoKa3areiaeM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BhIPaXKEHUS. 5 1 bubmuoreka [JOK
KBangpatabiii TpEXxuneH https://m.edsoo.ru/7f417af8
4 AnreOpandecKkre BhIPAKCHHS. 15 | bubnuorexa [JOK
Anre6panueckas qpoob https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHcTBa. KBaipaTHbie 15 ) bubnmorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI 13 bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [{OK
7 | YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 12 1 httos://m.edsoo.ru/7f4 1 Taf8
bu6mmoreka [IOK
) .
8 YHKUHH. OCHOBHBIC [IORATHS . https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
) 4
? yHicui. Hcnoseie QyHKumn ? https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
10 [ IT 6 1
OBTOpCHHE H 0b0bweHHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I1O0 102 5
MNPOI'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
Hara Hara Jlata
KosauuecTBo yacoB U3y4eHust H3y4eHust H3y4eHHust JIeKTPOHHbIC MHPPOBIE
Ne 8A kiaace 8b kiacc 8B kiacc P P
Tema ypoka o0pa3oBaTejibHbIE
n/m KoHTposbH pecypchl
Bcero miad | ¢axkr | miIaH | ¢pakr | miIaH | ¢axkr y
bIe padoThI
. bubnuorexa [JOK
1 | KBagpaTHblil KOpEeHb U3 YKcIa 1 03.09 03.09 03.09 htps://m.edsoo.ru/7f42d452
bu6nuoreka [JOK
2 | II 1 05.09 05.09 05.09
OHSITHE 00 MPPAITMOHAILHOM YHUCIIC https://m.edsoo.ru/7f42caaa
3 JlecsaTHUHBIC TPUOTMKCHHS 1 08.09 08.09 08.09
HPPAIMOHAIBHBIX YHCEIT
4 JlecsaTraHbIC PUOTHIKCHHS 1 10.09 10.09 10.09
WPPAIMOHATILHBIX YHCEI.
JlelicTBUTENbHBIC YKCTIA 1 12.09 12.09 12.09
6 CpaBHEHME ACHCTBUTENBHBIX YHCEI 1 15.09 15.09 15.09
7 CpaBHeHUE TeHCTBUTEIHHBIX YUCEIL. 1 17.09 17.09 17.09
Pemenue 3agau
Apudmernueckuit KBapaTHbIN KOPEHb 1 19.09 19.09 19.09
9 VYpaBHeHue Buaa x° = a 1 22.09 22.09 22.09
CaoticTBa apu(pMEeTUIECKUX KBAAPATHBIX Bu6nunorexa [TOK
1 1 24.09 24.09 24.09
0 KOpHEH https://m.edsoo.ru/7f42d862
CaoiicTBa apu(PMEeTUYECKUX KBAAPATHBIX Bu6mmrorexa [{OK
11 1 26.09 26.09 26.09
KOpHEH. https://m.edsoo.ru/7f42d862
12 [IpeoOpa3oBaHKe YMCIOBBIX BBIPAKCHHIA, | 29.09 29.09 29.09 Bu6mmorexa [{OK
coJiepKaIiux KBaJpaTHbIE KOPHU https://m.edsoo.ru/7f42dd26
13 | IlpeoOpa3zoBaHuE YMCIOBBIX BBIPAXKEHU, 1 01.10 01.10 01.10 bubinmoreka [IOK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
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COJIepXKaIINX KBAJPATHBIE KOPHHU.

https://m.edsoo.ru/7f42ded4

[IpeoOpa3oBaHKe YUCIOBBIX BBIPAKCHHIA,

bubmuoreka [JOK

14 . 1 1 A
coJIepKalIiX KBaJpaTHbIE KOPHU 03.10 03.10 03.10 hitps://m.edsoo.ru/7f42e0be
IToBTOpEeHHnE
[IpeoOpa3oBaHKe YHCIOBBIX BBIPAKECHHUIA, ButG LIOK
1 . 1 1 1 HOINOTEKA
5 | comepkalux KBaJpaTHbIE KOPHU 06.10 06.10 06.10 hitps://m.edsoo.ru/7f42e262
3akperieHue
bu6nmoreka [JOK
1 1 1 A
6 | CreneHb ¢ LEIBIM ITOKa3aTeIIeM 08.10 08.10 08.10 hitps://m.edsoo.ru/7f4354a4
CranpapTHas 3anuch uncia. Pasmepsl
00BEKTOB OKpYyXKaroiero Mupa (ot - LOK
HOJINOTEKA
17 | ameMeHTapHbIX YaCTHUIl JO KOCMHYECKUX 10.10 10.10 10.10 httos:/m.edsoo.ru/ 7436098
00BEKTOB), JUTMTEIILHOCTh MTPOIIECCOB B ¢
OKpYKaroIieM MUpe
. bu6mmoreka [IOK
18 13.10 13.10 13.10
CBOICTBa CTEIICHU C IEIbIM IIOKA3aTelIeM hitps:/m.cdsoo ru/7f435648
. bu6nmoreka [JOK
19 | CBoiicTBa CTENEHHU C LIENLIM TOKA3aTeIEM 15.10 15.10 15.10 https:/m.edsoo rw/7f435648
. bu6mmoreka [IOK
20 17.10 17.10 17.10
CBOMCTBa CTEIICHU C IEIbIM ITIOKa3aTelIeM 7 7 7 https://m.cdsoo.ru/7f435648
. bu6nmnoreka [JOK
21 20.1 20.1 20.1
CBOJCTBA CTEIIEHHU C IEJILIM ITOKA3aTEIEM 0.10 0.10 0.10 hitps://m.edsoo.ru/7f43599a
. bu6mmorexa [IOK
22 22.10 22.10 22.10
CBolicTBa CTCIICHH C IICJIBIM ITOKa3aTeIeM hitps:/m.cdsoo rw/7f435ed6
23 | KBagpatHblil TpEXUIIEH 24.10 24.10 24.10
24 | KBagparHblil TpEXUIIEH 05.11 05.11 05.11
PaznoxeHune kBaipaTHOro TpEXUJIEeHa HA Bbubnuorexa [IOK
2 A1 A1 A1
> MHOKHTEIIH 07 07 07 https://m.edsoo.ru/7f42fd38
26 | PaznokeHue KBaJpaTHOro TpEXUWICHA Ha 10.11 10.11 10.11 bubimoreka IIOK



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
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

MHOXHUTEIN

https://m.edsoo.ru/7f42{d38

KonrtponsHast pabota o Temam

bubmuoreka [JOK

2 "K . . 12.11 12.11 12.11
’ Baﬂpambie KOPHH C"TGHGHH https://m.edsoo.ru/7f42ec80
KBanparsslii TpexusieH
bu6mmoreka [JOK
2 A 14.11 14.11 14.11
8 Jrebpaiieckas Apob https://m.edsoo.ru/7f430382
29 JlormycTrMBbIe 3HAYCHHSI IIEPEMEHHBIX, 1711 1711 1711
BXOJISIIIUX B aNreOpanyecKue BRIPaKCHHUs
30 JlommycTrMble 3HAaYCHHSI IEPEMEHHBIX, 19.11 19.11 19.11
BXOJISAIINX B aIreOpandecKue BIPAKCHHUS
. . bubmuoreka [JOK
1 21.11 21.11 21.11
3 OcCHOBHOE CBOMCTBO aJireOpandecKoi 1poodu https:/m.edsoo rw/7f4308¢6
. bu6mmorexa [IOK
32 24.11 24.11 24.11
Coxpatenie podeit https://m.edsoo.ru/7f430a8a
" bu6mmoreka [JOK
26.11 26.11 26.11
33 | Coxpauenne apobeit 6 6 6 https://m.edsoo.ru/7f430f44
. bu6mmorexa [IOK
34 28.11 28.11 28.11
Coxpawenie podeit https://m.edsoo.ru/7f430f44
CrnosxeHue, BBIMUTaHUE, YMHOXKCHHE U Bu6mmorexa [{OK
35 01.12 01.12 01.12
JenieHre anredpanyeckux Apooeit https://m.edsoo.ru/7f43128c
CrnoxeHune, BBIYUTaHUE, YMHOKEHHUE U Bu6mnoreka LIOK
36 03.12 03.12 03.12
JeICHUE aJIreOpandecKux apooei https://m.edsoo.ru/7f4315¢c0
CrnosxeHue, BBIMUTAaHUE, YMHOXKCHHE 1 Bu6mmrorexa [L{OK
37 05.12 05.12 05.12
JIeTICHUE aJIreOpandecKux apooei https://m.edsoo.ru/7f4318c2
CnoxxeHue, BBIYMTAHUE, YMHOKEHHUE U bu6nmoreka [JOK
38 08.12 08.12 08.12
JieJIeHne alredpandeckux apodeit https://m.edsoo.ru/7f431a20
39 [IpeoOpazoBaHue BeIpaKEHUA, COAECPIKALINX 10.12 10.12 10.12 bu6mmorexa [IOK

anreOpanyeckue ApoOu

https://m.edsoo.ru/7f43259c¢
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40 [IpeoOpa3oBaHne BHIPAKEHHIA, COACPIKAIIIX 1212 .12 12.12 Bu6morexa [{OK
anreOpanveckue Apoou https://m.edsoo.ru/7t432736
41 [Ipeobpa3zoBanue BeIpaKeHUM, COIEPKAIINX 15.12 15.12 15.12 bu6nmoreka [JOK
anredpanveckue I1poodu https://m.edsoo.ru/7f432736
KonTponbHas pabota mo Teme Bu6mmorexa [TOK
42 17.12 17.12 17.12
" Anrebpanueckas 1poos" https://m.edsoo.ru/7f431d36
bu6nmoreka [JOK
43 | K 19.12 19.12 19.12
3 BAApATHOC ypabHeHe ? ? ? https://m.edsoo.ru/7f42¢eela
bubmuoreka [JOK
44 |H 22.12 22.12 22.12
€TI0JTHOE KBAJIPATHOE yPaBHCHHE https:/m.edsoo.ru/7f42¢e la
bu6mmoreka [JOK
45 |H 24.12 24.12 24.12
> CHOJHOE KBAfIpATHOC YpanHemHe https://m.edsoo.ru/7f42¢eela
46 | ®opmysia KOpHEH KBAJIpPaTHOIO YPaBHEHUS 26.12 26.12 26.12 Bubmorexa OK
https://m.edsoo.ru/7{42158
47 | ®opmyia KOpHEH KBaIpaTHOTO YpaBHEHUS 12.01 12.01 12.01 Bubmorexa OK
https://m.edsoo.ru/7f42{3{6
48 | ®opmysa KOpHEH KBAJIPaTHOIO YPaBHEHUS 14.01 14.01 14.01 E_t_pfi?/ﬁiiii?rﬁﬁ 504
bu6mmoreka [JOK
4 T B 16.01 16.01 16.01
) eopema bueta 6.0 6.0 6.0 https://m.edsoo.ru/7f42fef0
bubmuoreka [JOK
50 [T B 19.01 19.01 19.01
copeMa Diteta https:/m.edsoo.ru/7f430076
Pewienne ypaBHeHuUM, CBOASIIMXCA K bubnuorexa [JOK
> KBaJIpaTHBIM 21.01 21.01 21.01 https://m.edsoo.ru/7f43¢542
Pemenue ypaBHeHM, CBOAAIIUXCS K bub6nuorexa [IOK
52 23.01 23.01 23.01
KBa/IpaTHbIM https://m.edsoo.ru/7f43¢3d0
[Ipocreiimme qpoOHO-palOHAEHEIC Bbu6mmorexa LIOK
53 26.01 26.01 26.01
ypaBHEHHUS https://m.edsoo.ru/7f4328c6
54 | IIpocreiimme 1poOHO-palIOHAIbHBIE 28.01 28.01 28.01 bubimoreka IIOK
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YpaBHEHUS

https://m.edsoo.ru/7f432bbe

Penienne TeKCTOBBIX 3aaa4 ¢ IOMOIIIBIO

bu6mmoreka [JOK

55 30.01 30.01 30.01
KBaJ[paTHBIX YpPaBHEHUI https://m.edsoo.ru/7f42f75¢
56 Pentenne TeKCTOBBIX 3avz[aq C IIOMOLLBIO 02.02 02.02 02.02 bu6mmoreka [{OK
KBAaJIpaTHBIX YpaBHEHHH https://m.edsoo.ru/7f42{8{6
57 Kontponbnas padota nmo teme "KBanpaTHbie 04.02 04.02 04.02 Bu6mmorexa [IOK
ypaBHeHUS" https://m.edsoo.ru/7f4301{2
JInHeitHOe ypaBHEHHE C IBYMS
58 | mepeMeHHBIMH, €T0 TpaduK, TPUMEPHI 06.02 06.02 06.02
pelIeHNs YpaBHEHUN B LENbIX YUCIIaX
JIuHeitHOE ypaBHEHHE C IBYMS
59 | nepeMeHHBIMH, €T0 TpaduK, TPUMEPHI 09.02 09.02 09.02
pElICHHS YPaBHCHUH B TEJIBIX YUCIIAX
JIuneliHOE ypaBHEHUE C IByMs
60 | mepeMeHHBIMH, €T0 TpaduK, TPUMEPHI 11.02 11.02 11.02
pelICHUs YPaBHCHUH B IIEJIBIX YUCIIAX
61 Pewienue (iI/ICTGM JBYX JTHHEHHBIX 13.02 13.02 13.02
yYpaBHEHUH C IBYMs IEPEMEHHBIMU
6 Pemenue (jI/ICTeM JBYX JTUHEHHBIX 16.02 16.02 16.02
YpaBHEHUH C IBYyMs NIEPEMEHHBIMU
63 Pemenue SI/ICTGM JIBYX JTAHCHHBIX 18.02 18.02 18.02
YPaBHCHHH C JIBYMS IEPEMECHHBIMHU
64 [Tpumepst PGH_ICHI/ISI CUCTEM HEJTMHCHHBIX 20.02 20.02 20.02
yYpaBHEHUH C IBYMsI IEPEMECHHBIMU
65 [Tpumepsnt PGH_ICHI/I}I CUCTEM HEJMHEHHBIX 25.00 25.02 25.00
ypaBHEHUH C IBYMs IEPEMEHHBIMU
66 | I'paduueckas MHTEpIIpETALUs YPAaBHEHUS C 27.02 27.02 27.02 bubmorexa LIOK

https://m.edsoo.ru/7f43d6d6
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JBYMSI TIEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YpaBHEHUH ¢ ABYMS MTEPEMEHHBIMU

I'paduueckas MHTEpHIpETaLIUS YPABHEHUS C

. bu6nmoreka [JOK
2. 2. 2.
67 | nByms nelieMeHHBIMI/I U CUCTEM JIMHEHHBIX 02.03 02.03 02.03 https://m.edsoo.ru/7f43d6d6
YpaBHEHHH ¢ JIByMSI IEPEMEHHBIMU
68 Pemenne TCKCTOBIZIX 3a/1a4 C IOMOUIbIO 04.03 04.03 04.03
CHCTEM YpaBHEHUI
69 Pemenne TeKCTOBL:IX 3aJa4 C MOMOIIIBIO 06.03 06.03 06.03
CHCTEM YpaBHEHUH
70 Pemenue TCKCTOBI:IX 3a/1a4 ¢ MOMOUIBIO 11.03 11.03 11.03
CUCTEM ypaBHEHUU
71 | UucnoBble HEpaBEHCTBA U UX CBOMCTBA 13.03 13.03 13.03
72 | UuciioBble HEPABEHCTBA U UX CBOMCTBA 16.03 16.03 16.03
73 | HepaBeHCTBO C OIHOM MEPEMEHHOM 18.03 18.03 18.03
74 JIuneitnbie IjepaBeHCTBa C OJTHOU 20.03 20.03 20.03 bu6nmoreka [JOK
MEPEMEHHON U UX pelIeHne https://m.edsoo.ru/7f42¢692
75 JIuneitnpie flepaBeHCTBa C OHOU 23.03 23.03 23.03 bu6mmoreka [{OK
MEPEMEHHOM U UX pelIeHHe https://m.edsoo.ru/7f42c840
76 Jluneiinoie ElepaBeHCTBa C OJTHOM 7503 25.03 25.03
MIEPEeMEHHON U UX pelIeHHE
77 Cucrembl J'II:IHGI/IHI)IX HEPABEHCTB C OJJTHOMI 2703 2703 2703 bu6muoreka [JOK
MEPEMEHHOM U UX pelIeHHe https://m.edsoo.ru/7f42cb88
73 Cucrembl JII:IHCI/IHBIX HEPABEHCTB C OJXHOM 06.04 06.04 06.04 bu6nmoreka [JOK
MEpPEMEHHOH U UX pelIeHne https://m.edsoo.ru/7f42cd2¢c
79 Cuctembl J'II:IHCI/IHBIX HEPaBEHCTB C OJTHOU 08.04 08.04 08.04
NEPEMEHHON U UX pelIeHne
80 | 3o0pakeHue perieHus TMHEHHOTO 10.04 10.04 10.04 bubmnorexa [JOK



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c

HCpaBCHCTBA U UX CUCTEM Ha YHUCIIOBOM
NpAMOit

https://m.edsoo.ru/7f42c¢9e4

N300paxkenune pereHus THHSHHOTO

. bu6nmoreka [JOK
1 13.04 13.04 13.04
8 HepaBej-ICTBa Y UX CHUCTEM Ha YHUCIIOBOM 3.0 3.0 3.0 https://m.edsoo.ru/7f42c9c4
PSIMOi
%) KonrtponsHas pabora o Temam ) 15.04 15.04 15.04
"HepaBenctBa. Cuctembl ypaBHEHHIT"
bu6nmoreka [JOK
I1 17.04 17.04 17.04
83 OHATHE (yHKIIAH 70 70 70 https://m.edsoo.ru/7f433¢c12
OO6nacth onpeAesieHusl © MHOYKECTBO bubnmnoreka [JOK
84 20.04 20.04 20.04
3HaYeHUH QyHKIUU https://m.edsoo.ru/7f433d84
85 | CnocoOsb! 3amanus GpyHKIUN 22.04 22.04 22.04
86 | I'paduk dyHKIMH 24.04 24.04 24.04
%7 CpoiicTBa (h)yHKIIMH, KX OTOOpaXeHHE Ha 2704 704 2704
rpaduke
88 | Urenue u nmoctpoeHue rpadukoB GpyHKIHI 29.04 29.04 29.04
g9 | [TPMePEI rpaduKoR QyHkiuki, 06.05 06.05 06.05
OTPAKAIOIIUX PEATbHBIC MPOIIECCHI
DyHKIMH, OMUCHIBAIOIINE MPSAMYIO U i LOK
nOIMOTEKA
90 | oOpaTHyIO MPOMOPIIMOHATBHBIC 08.05 08.05 08.05 httos://m.edsoo.ru/7f434bbe
3aBUCUMOCTH, UX T'papuKH .
91 | l'unep6ona 13.05 13.05 13.05
bu6nuoreka [JOK
92 | I'mepbona 15.05 15.05 15.05 https://m.edsoo.ru/7f4343¢2
_ bubnuorexa [JOK
93 |T = x? 18.05 18.05 18.05
pacux pysumn y = x https://m.edsoo.ru/7f434572
® 2 =3, = —

rpaduueckoe perieHne ypaBHEHUH U CHCTEM

https://m.edsoo.ru/7f434d38



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38

YpaBHEHUI

95 [ToBTOpEHNE OCHOBHBIX OHATHI U MeTo;[f)B | 2205 .05 2205 Bbu6nunoreka [LIOK

KypcoB 7 u § KJ1accoB, 0000IIeHNe 3HAHUH https://m.edsoo.ru/7f4371aa
% | eapocentorat popepontan iors ! 2505 2509 2509 Hipe i edson r/T643dcb
97 [ToBTOpEHNE OCHOBHBIX MOHATHI U MCTOI{f)B | 2705 2705 2705

KypcoB 7 u 8 Kj1accoB, 000011IeHNe 3HaHU I
08 IToBTOpEHME OCHOBHBIX MOHATHUIA U METOJIOB | Bu6nuoreka LIOK

KypcoB 7 u 8 ki1accoB, 000011eHne 3HaHU| https://m.edsoo.ru/7f43736¢
99 IToBTOpEHNE OCHOBHBIX MOHATUI U METOJ0B 1 bubmunoreka [JOK

KypcoB 7 u 8 KJ1accoB, 0000IIeHNe 3HAHNI https://m.edsoo.ru/7f437510
100 [ToBTOpEHUE OCHOBHBIX MOHIATUN U METOJIOB | Bu6mmorexa [IOK

KypcoB 7 u 8 KJ1accoB, 000011IeHIe 3HAHUH https://m.edsoo.ru/7f4376b4
101 IToBTOpEHME OCHOBHBIX MOHATHUIA U METO/IOB 1 Bbu6mnoreka [IOK

KypcoB 7 u 8 KiaccoB, 00001IeHne 3HAaHU I https://m.edsoo.ru/7f436b88
102 IToBTOpEHNE OCHOBHBIX MOHATUIA U METO/IOB | Bbu6nunoreka LIOK

KypcoB 7 u 8 Ki1accoB, 000011eHne 3HaHU| https://m.edsoo.ru/7f437858

OBIIEE KOJIMYECTBO YACOB 11O 102

MNPOI'PAMME



https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
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https://m.edsoo.ru/7f437858

INPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBFPA30OBATEJILHOM ITPOT'PAMMBI

8 KUIACC
Kon N .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
MIPOBEPHEMOTO NMPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHusi
pe3yJabTara
1 Yucsia 1 BBIYUCICHUSA
Hcnonp3oBarh HauvadbHbIE NPEJCTABICHUS O MHOXKECTBE JACHCTBUTEIBHBIX YHCEN s
1.1 CpaBHEHHUS, OKPYTJICHUS U BBIYMCICHUN, N300pakaTh EHCTBUTEIbHBIC YHCIIa TOYKAMHU Ha
KOOPAWHATHOW MPSAMOM
[IpumeHsTH MOHATHE apUPMETUYECKOTO KBAAPATHOTO KOPHS, HAXOAUTh KBaJIpaTHbIC KOPHH,
1.2 UCTIONB3YS MPU HEOOXOJAMMOCTH KalIbKYJISITOP, BBITOJIHITH MPEOOPa30BaHUS BBIPAKCHHM,
COJIEpXKaIINX KBaJpaTHbIE KOPHU, UCTIOJIB3YsI CBOMCTBA KOPHEH
13 Hcnonp3oBaTh 3amucu OONBIIMX W MajblX 4YHMCET C TMOMOIIBIO AECATUYHBIX Apolel u
’ creneneii uncia 10
2 AJlredpanyecKue BbIpasKeHUs
)1 [IpuMeHsATh TOHATHE CTENEHW C IEeNbIM II0Ka3aTelieM, BBIMOIHATh MPEOOpPa30OBaAHUS
' BBIPXKECHUM, COZEPIKAIIUX CTETICHH C 1IeJIbIM TT0Ka3aTesieM
2 BBINONMHATE TOXKIECTBEHHbIE MPEOOpa3OBaHUS PALUMOHATIBHBIX BBIPAXKEHUI Ha OCHOBE
’ MpaBUJI ACUCTBUIA HAJ MHOTOWJIEHAMH U aNre0pandecKuMu ApoOsMu
2.3 PacknanpiBaTh KBapaTHBIN TPEXUIICH HA MHOXKHUTEIN
54 [TpumensTh mpeoOpa3oBaHUs BBIPAKEHUH A PEIICHUs PAa3TUYHbIX 337a4 U3 MAaTEeMAaTUKH,
’ CMEXHBIX MPEAMETOB, U3 PEAIbHON MPAKTUKHU
3 YpaBHeHHusI M HEPABEHCTBA
31 Pemiate nuHeiiHble, KBaJpaTHbIE YPABHEHUS U PallMOHAJbHBIE YPAaBHEHUS, CBOJAIIUECA K
' HUM, CUCTEMBI JIByX YPaBHEHHUH C IByMsl IEPEMEHHBIMU
[IpoBoauTh mpocTelie UCcCcaeA0BaHNs YPAaBHEHU U CHCTEM ypaBHEHUH, B TOM YHUCIE C
3.2 NpUMEHEHHEM TpaduyecKuX MpeAcTaBleHUil (yCTaHABIMBAaTh, UMEET JIM ypaBHEHUE HIIU
CHUCTEMa ypaBHEHUH PEILICHHUS, €CITU UMEET, TO CKOJIBKO, U IIPOYEe)
[TepexoauTes OT cioBecHOW (GOPMYTUPOBKM 3adaud K €€ anreOpandeckol MOJenu C
33 MOMOUIbIO COCTaBJICHHUS YpPaBHEHHUS WM CHUCTEMbl ypaBHEHUH, HHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4¥ MOJYUYEHHBINA pe3yabTaT
[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsi CPABHEHMsI, OLICHKH, PEIIaTh JIMHCHHbIC
34 HEPAaBEHCTBA C OJHOW NMEPEMEHHON M UX CUCTEMBI, /1aBaTh I'paUUECcKyr0 WUTFOCTPALUIO
MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB
4 DyHKIUN
[TonnMaTth U UCTIONB30BATh (PYHKIIMOHAIbHBIE TOHITUS U SI3bIK (TEPMUHBI, CHMBOJIMYECKHE
4.1 0003HaYEHHSI), OMPENENATh 3HAUCHHE (PYHKIHMHM MO 3HAUYEHUIO apryMEHTa, OMpeAelsiTh
cBoiicTBa PyHKIMHU 10 €€ TpaduKy
4.2 Ctpouts rpaduKu dJIeMEHTAPHBIX QYHKIIMA BHJIA!




k o o .
y =,y =x"y=x"y=|x|,y = Vx, onuceisars cBoiicTsa quCcIOBOH QyHKIIMH 110 €€ rpaduKy

ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

8 KVIACC
Kon IIpoBepsieMblii 3JIEMEHT COEePKAHUA
1 Yucsa v BbIYUCICHUSA
L1 KBangparubiii kopeb u3 uwucna. lloHstue o0 wuppanuoHanbHOM 4Hcie. JlecATHUHBIE
' NPUOIIMKEHUS UPPALMOHATIBHBIX YHCEI
12 CgoiicTBa apu(METHUECKHX KBaJpaTHBIX KOpHEW M HMX NPHUMEHEHHE K NpPeoOpa3zoBaHHUIO
’ YHCIIOBBIX BBIPAXKECHU U BBIUKCICHUSIM. JleficTBUTEIbHBIC YK CIia
1.3 Crenens c 11e7IbIM TIOKa3atesieM U e€ cBoicTBa. CTaHmapTHas 3alUCh YKCIia
2 Anredpanyeckue BbIPaKeHUs
2.1 KBanpaThblil TpéxuiieH, pa3ioKeHHe KBAAPaTHOTO TPEXUICHA HA MHOXKUTENN
2.2 Anrebpanueckas 1poob. OCHOBHOE CBOWCTBO anredpanyeckoi Apoou
23 Cnosxenue, BBIYMTaHUE, YMHOXKEHUE, JIeJIEHUE alre0panueckux apooei
24 ParnmonanbHble BEIpaXXEHUS U UX ITpeoOpa3zoBaHue
3 YpaBHeHHsI U HEPABEHCTBA
3.1 KBanparHoe ypaBHeHue, popMyiia KOpHE# kBajgpaTHoro ypaBHeHus. Teopema Buera
3.2 Pemenue ypaBHeHUH, CBOIAIIMXCA K JMHEWHBIM U KBAIPATHBIM
33 [Ipocreiimue qpoOHO-palOHATBHBIE YPABHEHUS

I'padmyeckas uHTEepmperanusi ypaBHEHHH € JByMs MEpEMEHHBIMU M CHUCTEM JIMHEHHBIX
34 ypaBHEHUH ¢ JBYMs TNepeMeHHbIMU. [IpuMepsl peleHus CUCTEM HEIMHEWHBIX YpaBHEHUH C
IBYMsI TIEpEMEHHBIMU

3.5 Pemenue TekcToBBIX 3a71a4 anredpandeckuM crnocodom

3.6 YucaoBble HEPABEHCTBA U MX CBOMCTBA

3.7 HepaeHncTBO ¢ 0HOM ITEpEMEHHOMN

3.8 PaBHOCMIIBHOCTH HEPABEHCTB

3.9 JIuHeiitHble HEPAaBEHCTBA C OJHON EPEMEHHOM

3.10 CucreMbl TMHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM
4 DOYyHKIUT

41 [Monatne Qynkmuu. OO6IacTh OmpeneNeHuss U MHOXeCTBO 3HaueHHH ¢yHKuuu. CrocoObl
' 3ajanus QyHKIUA

4.2 I'paduk Ppynkuuu. Urenue cBoicTB HyHKIMU MO €€ rpaduKy

4.3 [Tpumeps! rpadukoB GyHKINH, OTPAKAIONMINX PEATBHBIEC TPOIECCHI

4.4 @DyHKIUH, ONKCHIBAIOIINE IPIMYIO M 00paTHYIO TPONOPIMOHABHBIE 3aBUCUMOCTH, X Tpa(pUKH

4.5 OyHKIUU y =x7 y = X7

4.6 OyHKIUN y = vX, ¥ = |X|




4.7

I'paduaeckoe penieHne ypaBHEHHI ¥ CHCTEM YPaBHECHUIMA

IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIET'O OEPA30OBAHUS

Kon
NpoBepsieMoro
TpeOGoBaHUsI

IIpoBepsiemble TPeOGOBaHUSI K MPEAMETHBIM Pe3yJbTaTaM OCBOECHHS OCHOBHOW
o0pa3oBaTe/IbLHOI MPOrpaMMbl OCHOBHOTO 00111ero o6pa3oBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh NOHATUAMHU: MHOKECTBO, IIOJIMHOKECTBO, OTIEPALIMH HAJl MHOKECTBAMH;
yMEHHE ONepUpOBaTh MOHATUSAMU: Trpad, CBA3HBIA rpad, AepeBo, LUKI, NPUMEHITh UX MpPH
pELIeHNH 3a/1a4; YMEHHE HCII0JIb30BaTh Ipa(uueckoe MpeICTaBIeHe MHOKECTB JJIsl OITMCAHUS
peanbHbIX MPOLIECCOB U SBJICHUMN, IPU PEILIEHUH 33aa4 U3 APYIHX Y4eOHBIX NIPEeIMETOB

YMmenune ONCpUPOBATH MOHATUAMU: OIPCACIICHUEC, AKCUOMA, TCOPEMA, 10KA3aTCILCTBO; YMCHUC
paciio3HaBaTb UCTUHHBIC WU JIOXKHBIC BBICKA3BIBAHUSA, IPUBOJUTL IMPUMCEPLI 1 KOHTPIPUMEPHI,
CTPOUTDH BBICKA3bIBAHUSA U OTPULIAHUA BBICKA3bIBaHUH

YMeHue onepupoBaTh IMOHATHSAMHU: HATypajJbHOE 4YMCIO, IPOCTOE U COCTaBHOE YMCIIO,
JIEIMMOCTh HATypaJbHBIX YHCEN, NPU3HAKU JAEIUMOCTH, II€JI0E YHUCIO, MOAYJb YHCIa,
OOBIKHOBEHHAs! Ipo0b U JecsITUUHAs ApoOb, CTAHIAPTHBIN BUJ YMCIIa, PAL[MOHAIBHOE YHCIIO,
UPPaLMOHATIBHOE YNCII0, apu(PMETUUECKUN KBaAPAaTHBIA KOPEHb; YMEHHE BBIIOJIHATD IEHCTBUS
C YHCJIaMH{, CpaBHUBATh W YHOPSIAOYMBATH YHCIIA, MPEICTaBIATh YKMCIAa HAa KOOPIAWHATHOU
HPSAMOM, OKPYIJISITh YUCIIA; YMEHUE J1e1aTh IPUKUIKY U OLEHKY pe3ysbTaTa BhIYMCICHUI

YMeHue omnepupoBaTh IMOHATHAMHU: CTEMEHb C LEJNBIM IIOKa3areneM, apudMeTHuecKuit
KBaJIpaTHbI KOpEHb, MHOTOWJIEH, airedpandeckas 1podb, TOKIECTBO; 3HAKOMCTBO C KOPHEM
HaTypaJIbHOM CTENeHH OOoJbllle €IUHUIIbI; YMEHHUE BBIIOJIHATH pPAacu€Thl Mo (opmynam,
npeoOpa3oBaHus UENbIX, APOOHO-pAlIMOHATIBHBIX BBIPAKEHUN M BBIPAKEHUH C KOPHSIMH,
pa3ioKeHue MHOTOUYJIeHa Ha MHOKUTENH, B TOM YHCJIE C UCIIOJIb30BaHUEM (OPMYJT PA3HOCTH
KBaJpaTOB U KBAJApaTa CyMMBbI U pa3HOCTH

YMeHne onepupoBaTh NOHATUSAMHU: YUCIOBOE PABEHCTBO, YPABHEHUE C OJHOW NEPEMEHHOM,
YUCJIIOBOE HEPABEHCTBO, HEPABEHCTBO C INIEPEMEHHOW; yMEHWE penlaTb JUHEHHbIE U
KBaJpaTHbIC YPABHEHUS, TPOOHO-pAllMOHAIIBHBIEC YPABHEHUS C OJHOW NEPEMEHHOH, CUCTEMBI
JIBYX JIMHEWHBIX YpaBHEHHH, JINHEIHbIE HEPABEHCTBA U UX CUCTEMbI, KBaJpaTHbIE U APOOHO-
paloHaIbHbIE HEPABEHCTBA C OJJHOM IEPEMEHHOM, B TOM YHCJIE IIPU PELICHUH 3a4a4 U3 IPYTUX
IPEAMETOB M IPAKTUYECKUX 3a7a4; YMEHHME MHCIIOIb30BATh KOOPAUHATHYIO IPSIMYK U
KOOPJIMHATHYIO TIOCKOCTb JUI M300paykeHHsI pellieH! ypaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUIME: GyHKIHS, rpaduK GYHKIINN, HYJIU (DYHKIIUH, TIPOMEKYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXYTKHA BO3pPACTaHWs, yObIBaHMs, HaWOOJbIIEC W HAaUMCHBIICE
3HA4YCHUs (YHKIMHM, YMCHHE OICPUPOBATHh IOHATHAMHU: MpsMas MPONOPIHOHAILHOCTS,
nuHelHas (QyHKIUsS, KBagpaTHuHas (QYHKLUS, oOpaTHas MPONOPLUOHAIBHOCTb, Mapaboa,
runep0oiia; yMEHUE CTPOUTH rpaduku (yHKUUH, UCTIONB30BaTh TpadUKu Uil ONpeeTICHHs
CBOICTB MPOLIECCOB U 3aBHCUMOCTEH, /Ui PEHICHUs 3a/1a4 U3 APYTUX YYeOHBIX MPEIMETOB H

peanbHOM JKU3HU; YMEHHE BBIpaXXaTh (POPMYITaMU 3aBUCIMOCTH MEX]Ty BETHUYUHAMU




YMeHue onepupoBaTh MOHATUSMU: TTOCJIEI0BATEILHOCTD, apu(MeTHIeCKast 1 reOMeTprIecKas
MIPOrPECCUU; YMEHHUE HCIOIb30BaTh CBOMCTBA MOCJEI0BATEIILHOCTEH, (OPMYJBI CyMMBI U
o0lIero wieHa Mpu pelIeHuy 3a7ad, B TOM YMCIE 3a/ad U3 JAPYTruX yuyeOHBIX MPEeIMETOB U
peabHOM JKU3HU

YMenue pemath 3a/1aui pa3HbIX TUIOB (B TOM YKCJIE HA IPOLICHTHI, J0JIU U YaCTH, IBI)KCHHE,
paboTy, 1IeHy TOBapOB U CTOMMOCTH ITOKYTIOK U YCJIYT, HAJIOTH, 3a/1a4H U3 00J1aCTH yIIpaBiIeHUS
JUYHBIMM U CeMeHHbIMH (UHAHCAMM); YMEHHE COCTaBIIATh BBIPAKEHHUS, YPaBHEHMUS,
HEPAaBEHCTBA M CUCTEMBI 10 YCIOBUIO 33/1a4H, UCCIIEIOBATh MOJIYyYEHHOE PEIICHHE U OLIEHUBATh
MPaBA0NOI00HOCTH MOTYYEHHBIX PE3yIbTATOB

YMeHne onepupoBaTh MOHATHAMH: (pUTypa, TOUYKa, OTPE3OK, Mpsmasi, Jyd, JOMaHasi, yrod,
MHOTOYT'OJIbHUK, TpPEYTOJbHUK, PpAaBHOOEIPEHHbII M PAaBHOCTOPOHHUH TpPEyrOJIbHUKH,
OPSAMOYIOJbHBIM  TPEYroJIbHUK, MeEAuaHa, OHMCCEeKTpHca U BBICOTa  TPEYTOJIbHUKA,
YeThIpEXYTOJbHUK, MHapajyieiorpaMM, poMO, TNPSAMOYTOJIBHUK, KBaJapaT, Tpamerus;
OKpPY’>XKHOCTb, KpYT, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (DUTYypaMu; yMEHHE
pelmare 3a1a4d, B TOM YHUCJIE U3 NOBCEIHEBHOHM >KM3HHM, Ha HAXOXKICHUE T'€OMETPUUYECKUX
BEJIMYMH C IPUMEHEHUEM U3YUYECHHBIX CBOICTB (hUryp u hakToB

10

YMeHue omnepupoBaTh TMOHSATHSAMHU: PABEHCTBO (UIYp, PABEHCTBO TPEYrOJbHHUKOB;
HapajyIeNIbHOCTh U MEPIEHAUKYISIPHOCTh NPSAMBIX, YIOJI MEXAY HMPSIMbIMH, MEPIEHAUKYIIIP,
HaKJIOHHAsl, IPOEKIHs, moxodue Gpuryp, Nogo00HbIe TPEYrOIbHUKH, CAMMETPHS OTHOCUTEIIBHO
TOYKM M TPSMOW; yMEHHE paclo3HaBaThb PaBEHCTBO, CUMMETPHIO M Mojxolue ¢uryp,
[apajuIeIbHOCTD U NEPIEHIUKYJIIPHOCTD IPSIMBIX B OKPY’KaIOILLEM MHUPE

11

VYMeHue onepupoBaTh NOHATHSAMM: AJUHA, PACCTOSHME, Yrosl (BEJIMYMHA YIJa, CUHYC U
KOCHHYC yIJla TPEYTroJIbHUKA), IJIOLIA/(b; YMEHUE OLEHUBATh Pa3Mephl IPEIMETOB U OOBEKTOB
B OKpYXalIleM MHpe; YyMEHHE NpUMEHATb (GOpMyJibl MepuMeTpa U IUIOIIAIH
MHOT'OYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oObemMa HpSMOYTOJBHOTO
napajuleJIenuIea; YMEHUE NPUMEHATh NPU3HAKM DPABEHCTBA TPEYTOJBHHUKOB, TEOPEMY O
CyMMe YTJIOB TpEyroyibHuKa, Teopemy lludaropa, TpuroHoMeTpudeckre COOTHOIICHUS JUIS
BBIYMCIICHUS JUINH, PACCTOSHUM, IIJI0IIAIEH

12

YMmeHue u3o0paxarb IIOCKHe (GUTYpbl U UX KOMOMHAIMU, MPOCTPAHCTBEHHbIE (UIYPHI OT
PYKH, C TIIOMOILBIO YEPTEKHBIX UHCTPYMEHTOB U JIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WIIH
CHUMBOJIBHOMY OIIMCaHHIO

13

VYmenue OIIEPHUPOBATH MMOHATHUAMU: MIPAMOYI'OJIbHAA CUCTEMA KOOPAWHAT, KOOPAUHATHI TOYKH,
BCKTOp, CyMMa BCKTOPOB, IIPOHU3BCACHHUEC BCKTOPA Ha YHCJIO, CKAJIAPHOC IIPOU3BCIACHUC
BCKTOPOB, YMCHHUC HUCIIOJB30BATb BCKTOPBI W KOOPAWHATHI JIA MPECACTABIICHUA HNAHHBIX U
peuicHus 3a/1a4, B TOM YUCJIC U3 JPYTUX y‘-IC6HBIX npeaMETOB U pCaHBHOﬁ KHU3HHU

14

YMeHue onepupoBaTh NOHATUSMU: CTOJIOMKOBBIE U KPYTOBBIE TUarpaMMbl, TaOJIUIbI, CpeIHEEe
apudmernyeckoe, MenuvaHa, HauOoJblllee W HAUMEHbIIEE 3HAYEHHS, pa3Max YHCIOBOTO
Habopa; yMEeHUE W3BJEKaTh, MHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMAIIHUIO,
MPEJICTABICHHYIO B TaOJNHIIAX M HA JUarpaMMax, OTPakarollylo CBOMCTBA U XapaKTEPUCTUKU
pEAbHBIX TMPOIECCOB U SIBICHUW; YMEHHE pAaclO3HaBaThb HM3MEHYMBBIC BEIUYHHBI B
OKpYXarolleM MUpe
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YMeHue omnepupoBaTh TMOHATHSAMH: CIyYalHBIA ONBIT (CIOy4YalHBIH SKCIEPUMEHT),
AIIEMEHTApHOE COObITHE (PIEMEHTAPHBIM MCXOMA) CIy4alHOTO OMbITa, CIy4ailHOe COOBITHE,




BCPOATHOCTDH CO6BITI/I$I; YMCHUC HAXOOUTb BCPOATHOCTHU CHy‘l&fIHBIX COOBITUHM B OMNBITaxX C
PaBHOBO3MOXXHBIMH  3JICMCHTApPHBIMU CO6BITI/I$IMI/I; YMEHHUEC peiuarb 3aaadyd METOJO0M
OpPraHnu30BaHHOTO Hepe60pa M C HUCIIOJBb30BAaHHUEM IIpaBUjia YMHOXCHUA; YMCHHUEC OLCHHUBATH
BCPOATHOCTH PCAJIbHBIX COOBITHH U HBH@HHﬁ, IIOHUMATL POJIb IMPAKTUYCCKU JOCTOBCPHLIX U
MaJIOBCPOATHBIX COOBITHI B OKpyzKaromeM MHUPE U B KU3HU; 3HAKOMCTBO C IIOHATUCM
HC3aBUCHMBIX CO6LITI/II71; 3HAKOMCTBO C 3aKOHOM OOJIBIIHMX YHMCEI U €0 POJIBKO B MAaCCOBBIX
SIBJICHUAX
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VYMeHue BbIOMpaTh MOAXOJAIIMN H3YYEHHBIH METOJ Ui pelleHHs 3a7ayd, HPUBOJIUTH
IIPUMEpBl MATEMaTUUECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U KU3HHU, PACIIO3HABATh IIPOSIBIICHNE
3aKOHOB MAaTE€MAaTHKU B HCKYCCTBE, OIHUCHIBATH OTIEJIbHBIE BBIAAIOLIUECSA PE3YJIbTaThl,
IIOJIyYEHHBIE B XOJI€ Pa3BUTH MATEMATUKU KAK HAYKH, IIPUBOJUTH IIPUMEPBI MATEMAaTUYECKHUX
OTKPBITHM U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU

HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMBIX HA OI'D
IHO MATEMATHUKE

Kon IIpoBepsieMblii 31eMEeHT COAEPKAHUSA
1 Yuciia 1 BbIYMCICHUSA
1.1 Hatypanbuble u uensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
1.2 OOBIKHOBEHHBIE U A€CATUYHBIC APOOU, IPOLIEHTHI, 0ECKOHEUYHBIE TIEPUOAUYECKUE APOOH
1.3 Panmonaneheie uncia. Apudmernyeckue onepanyy ¢ pallMoOHAIbHBIMU YHUCIAMH
1.4 JeiicTButenbHbIe Yrcia. ApudMeTHIecKue Onepaiuu ¢ AeUCTBUTEILHBIMU YHCIAMU
1.5 [TpuOnmxE€HHbBIE BBIYUCIICHUS, IPABUJIa OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3yJibTaTa BIYMCICHUN
2 Auredpanyeckue BbIpasKeHUs
2.1 BykBeHHbIe BbIpakeHUs (BbIPaKEHUS C IEPEMEHHBIMU )
2.2 Crenens ¢ nenslM nokasareneM. CTENeHb ¢ palliOHAIBHBIM N0Ka3areneM. CBoMcTBa cTENEHU
23 MHorouseHsl
2.4 | Anrebpaunueckasi 1poOb
)5 ApudmMernueckuii KOpeHb HATypalbHOW cTerneHHu. JlelcTBUS ¢ apuMETHUYECKUMHU KOPHSIMU
' HATypaJbHOMN CTETICHU
3 YpaBHeHus! 1 HePaBEeHCTBA
3.1 Lenble 1 1poOHO-paoHaNbHbIE YpaBHEHUS. CUCTEMBI M1 COBOKYITHOCTH YpaBHEHUI
3.2 Lenbie 1 1poOHO-panoHaIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
33 Pemntenue TekcTOBBIX 3a1a4
4 YucJioBbIE N0CJIE10BATEIBHOCTH
4.1 [TocnenoBaTeabHOCTH, CIIOCOOBI 33AaHUS TIOCIIE0BATEIbHOCTEH
4.2 Apudmernueckas ¥ TeoMeTpuIecKas nporpeccuu. @opmMyiia ciI0XHBIX IPOIEHTOB
5 DOyHKIUH
51 OyHKIMA, crnoco0bl 3amaanus QyHKuU. ['paduk Pynkiuu. O61acTh onpeneneHus: 1 MHOKECTBO

3HaueHuil ¢ynkmuu. Hymm  dysxoun.  IlpomexyTkn  3HakomocTosHCTBA.  [IpoMexxyTku




3HayeHHe PYHKIHMU HA IPOMEXKYTKE

MOHOTOHHOCTH (QYHKIMH. MaKCUMyMbl U MHUHMMYMBbI (YHKIIHH

. HaubGomrpiiee v HauMmeHbIIEE

6 Koopaunatsl Ha npsAAMO# ¥ MJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPAMHATHI HA TNIOCKOCTH
7 I'eomerpust
7.1 I'eomerprueckue GpUrypsl 1 UX CBOIMCTBA
7.2 TpeyronbHUK
7.3 MHOroyrojapsHuKu
7.4 OKpY’>KHOCTb U KpyT
7.5 N3mepenne reoMeTpu4ecKux BEITMYHH
7.6 BekTops! Ha IIOCKOCTH
8 BeposATHOCTH U CTATHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 I'pad

YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI IS YYHEHUKA

AxunoHnepHoe obmectBo «M3narenscTBo «lIpocsemienney

Martematuka. Anre0Opa: 8-if kiacc: 6a30BbIl ypOBEHb: YueOHUK; 17-€ nu3nanue, nepepaboTaHHOE
MakapsrueB FO.H., Munatok H.I'., HemikoB K.W. u np.; nox penakuueit TenskoBckoro C.A.

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

AKI_II/IOHepHOC 06H_I€CTBO «H3parenbcTBO «HpOCBeH_[CHI/IC»

Maremaruka. Anre6pa: 8-i kiacc: 6a30BbIi ypoBeHb: yueOHUK; 17-¢ uznanue, nepepadboTaHHOE
MakapsiueB FO.H., Munatok H.I'., HemikoB K.W. u np.; nox penakuueit TensikoBckoro C.A.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET

bubnmoreka [{OK https://m.edsoo.ru/

https://uchitelya.com/matematika/
https://urok.1sept.ru/
https://resh.edu.ru/
https://4ege.ru/gia-matematika/




