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HOACHUTEJIBHAA 3AIINCKA
B cootBerctBun ¢ ®eznepanbHbIM TOCYIAapCTBEHHBIM OOpa30BATENIbHBIM CTAHAAPTOM CpEAHEro oOmero oOpa3oBaHUS MPELYyCMOTPEHO
o0s13aTeNbHOE U3y4YeHHE KypcoB «Anredpay, «I'eomeTtpus» u «BepostHocTh 1 ctatuctika» B 10,11 kmaccax.

Kypc «Aaredpa»

Pabouast mporpamma y4eOHOTO Kypca «AnreOpa M Havajga MaTEeMaTHYECKOTO aHaium3a» 0a30BOTO ypoBHs s oOywaromuxcs 10 —11 xmaccos
paspaboraHa Ha ocHoBe dDenepanbHOTO TOCYIAapCTBEHHOTO 00pa3oBAaTENBHOrO CTAaHAAPTa CpPEeaHEro oOmiero oOpa3oBaHUs, ¢ YIETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUM, NPEAbABIIEMBIX K MaTeMaTHUeCKOMY OOpa30BaHUIO, W TpPagUIMi poccuiickoro oOpas3oBaHus. Peanuszamus nporpammbl
o0OecrieunBaeT OBJAJIEHUE KIIOYEBHIMU KOMIIETEHLHUSMH, COCTABISIOUIMMH OCHOBY JJISi CaMOpa3BUTHS U HENPEPHIBHOTO 0O0pa30BaHMs, LEIOCTHOCThH
0OLIEKYIbTYPHOTO, TUYHOCTHOTO U TIO3HABATEILHOTO PAa3BUTHSI TMYHOCTH 00YUaIOIIUXCSL.

HEJIX U3YUEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa n Havana MaTeMaTHYECKOTO aHAIHM3a» SIBISCTCS OJHWM W3 HamOoyiee 3HAYUMBIX B TPOTpaMMe CTapIIeH NIKOJBI, MMOCKOJBKY, C
OJIHOM CTOPOHBI, OH O0CCIIEYNBACT WHCTPYMEHTAIBbHYIO 0a3y i1 M3yYeHHUs BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JIPYrOd CTOPOHBI, (OPMHUPYET
JIOTHYECKOEe W a0CTPAaKTHOE MBIIUICHHE YyYallluXCsl Ha YPOBHE, HEOOXOJMMOM JIIi OCBOCHHS KypcOB HMH(OPMATHKH, OOIIECCTBO3HAHHS, HCTOPHH,
CIIOBECHOCTH. B pamkax JTaHHOTO Kypca yJallluecsl OBJIAJICBAIOT YHUBEPCAIbHBIM SI36IKOM COBPEMEHHOW HAYKH, KOTOpasi (JOPMYIUPYET CBOU JOCTHKEHUS
B MaTeMaTH4ECKO# opMme.

Kypc anreOpbl u Hadanm MaTeMaTHYeCKOTO aHAM3a 3aKJaJbIBa€T OCHOBY JUIS YCIHEIIHOTO OBJAJCHUS 3aKOHAMH (MU3WUKH, XUMHH, OWOJIOTHH,
MOHWMaHUS OCHOBHBIX TEHJCHIMI SKOHOMHUKHA M OOLIECTBEHHOW KHM3HH, TIO3BOJISIET OPHCHTUPOBATHCS B COBPEMEHHBIX NMU(MPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHUSX, YBEPEHHO HCIIOJL30BaTh MX B MIOBCEIHEBHOM KU3HU. B Toke Bpems oBlajieHUue aOCTPAKTHBIMH M JIOTUYECKHA CTPOIMMHU MaTeMaTH YeCKUMHU
KOHCTPYKIIUSIMU Pa3BHBACT YMEHUE HAXOUTh 3aKOHOMEPHOCTH, 000OCHOBBIBATH HCTHHHOCTh YTBEPIKACHUS, UCIIOJIb30BaTh 0000IIEHHE U KOHKPETU3AIHIO,
a0CTparupoBaHuEe W aHAJIOTHIO, GOPMHUPYET KPEATUBHOEC M KPUTHUYECKOE MBIIUICHHUE. B X01e M3ydeHus: anreOpbl U Havyajl MaTeMaTHYECKOTO aHalu3a B
CTapIlel IIKOJIe YJalIuecs MOJyYatoT HOBBIM OTBIT PEIICHUS MPHUKIAIHBIX 3a/1a4, CAMOCTOSATEIBHOTO MOCTPOCHHSI MAaTEeMaTHUYECKUX MOJICNICH peallbHBbIX
CUTYalluid ¥ MHTEPIPETAIMH TOJTYUYECHHBIX PEIICHHI, 3HAKOMSATCS C IPUMEPAMU MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIC, HAYKE U B MCKYCCTBE, C
BBIJIAIONIMMHUCS MATEMATHUECKUMH OTKPBITUSMHU M UX aBTOPAMH.

Kypc oOnamaer 3HauMTENLHBIM BOCIHMTATEILHBIM IOTEHIMAIOM, KOTOPBIH pealu3yeTrcs KakK depe3 y4eOHBbI Marepuai, CIOCOOCTBYIOILIHIA
(GOpMUPOBAHHIO HAYYHOTO MHUPOBO33PCHUS, TaK M Yepe3 cCHelu(uKy ydeOHOU IesITeIbHOCTH, TPEOYIOIIeH CaMOCTOSATEILHOCTH, aKKypaTHOCTH,
MPOJIOJKUTENFHON KOHIIEHTPALIMY BHUMAHUS U OTBETCTBEHHOCTH 32 MOJTYUYSHHBIN Pe3yibTar.

B ocHoBe MeToauku 00ydeHus anredpe U HayajaaM MaTeMaTHYeCKOro aHaJu3a JIKHUT IS TENbHOCTHBIA TPUHIIUAT O0ydEeHUSI.

CrpykTypa Kypca «AnredOpa W Hayala MaTEeMaTHYECKOTO aHaIn3a» BKJIIOYAET CIEIYIOIIHME COJAep)KaTelbHO-MeToAudYeckue JuHuu: «Yucna u
BBIYHCICHUSY, «DyHKIIMHU U Tpadukm», «YpaBHEHHUs M HEpaBeHCTBa», «Hauana maremMaTtuyeckoro aHanuza», «MHOXKECTBa U JIOTHKa». Bce ocHOBHBIE
COJIepKaTeTbHO-METOJMYECKUE JTUHUU HU3Y4alOTCsS Ha MPOTSHKEHUH JBYX JIEeT OOy4YeHHs] B CTaplieil IIKOJe, €CTeCTBEHHO OMONHSS APYr Apyra u
MOCTETICHHO HACHIIAsACh HOBBIMU TeMaMU M pas3ienamu. JlaHHBIA Kypc SBISETCS HHTETPATHBHBIM, TMOCKOJIBKY OOBEAMHSET B cebe coaepikaHue



HECKOJBbKHUX MAaTCMAaTHYCCKUX AUCHUIIIINH: anre6pa, TPUTOHOMCTpPUA, MaTeMaTHYeCKHi aHaJIn3, TCOpUsA MHOXKCECTB U IP. Ilo MCPEC TOI'0 KakK y4daluecd
OBJIaZICBAIOT BCE OoJiee IMPOKMM MaTEMaTHUECKHM aIlllapaToM, y HHUX IOCIEI0BATEIbHO (OPMHPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTEMaTUYCCKYIO MO/JCIIb peaJIBHOI;'I CUTyalliu, IPUMCHATH 3HAHUSA, TTOJTYYCHHBIC B KYPCC «Anre6pa M Hadajla MaTCMaTU4CCKOro aHajinsa», il pClICHUA
CaMOCTOSITENIBHO CPOPMYIMPOBAHHON MaTeMaTUUECKOH 3a7a4H, a 3aTEM HUHTEPIPETUPOBATh MOIYUEHHbBIN PE3YNbTaT.

CO[[ep)KaTCJII)HO-MGTOI[I/I‘-IGCKaSI JmHNg «Ynciaa ¥ BBIYMCICHUS 3aBCpIIACT @OpMHpOBaHHe HAaBBIKOB HCIIOJb30BaHUA I[ef/'ICTBI/ITeJILHI)IX YHUCCII,
KOTOpoe ObUIO HayaTo B OCHOBHOHM IKoie. B crapmield mkone oco0oe BHUMaHHE yaensercss (OPMHUPOBAHHMIO MPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB,
BKJIIOUAKOIIIHUX B ce0s1 MCIoJIb30BaHNe Pa3INYHBIX q)OpM 3armcu IleICTBHTCJIBHOFO ynciia, YMCHHUC pallMOHAJIIBHO BBIINIOJIHATH Ilef/'ICTBI/ISI C HUMH, OCJIaTh
MPUKUAKY, OLICHUBATh pe3yibTar. O0ydaromuecs MoIydyaroT HaBBIKM MPUOIMKEHHBIX BBIYMCIICHUHN, BBIIIOJHEHUS AEUCTBUN C YMCIIaMU, 3alIMCAaHHBIMHU B
CT&H}I&pTHOfI (1)0pMe, HUCIIOJIB30BaHHUA MAaTEMATHYCCKUX KOHCTAHT, OICHUBAaHUA YU CIIOBBIX BBIpa)KCHI/II\/'I.

JIuaus «YpaBHEHUS U HEPABEHCTBA» Pea3yeTCsl Ha MPOTSHKEHUH BCEro 00ydeHHUsl B CTapIIel IIKOJe, OCKOJIbKY B KaX/I0M pa3jielne MporpaMM bl
MIPEyCMOTPEHO pEILIeHHE COOTBETCTBYIOUIUX 3agad. OOydaromiuecss OBJIQJEBAIOT pa3IUYHbBIMM METOJIaMU pEIIeHHs IENIbIX, pPallMOHAIbHbIX,
UppalMOHANIBHBIX, I0Ka3aTeIbHBIX, JIOrapu(PMHUYECKUX U TPUTOHOMETPUUYECKHX YpaBHEHHM, HEpaBeHCTB U MX cucTteM. llojmydeHHble yMmeHus
HCIIOJIB3YIOTCA MPH HCCICIO0BAHHUU (bYHKI_H/II\/’I C IIOMONIBIO HpOHSBOJIHOﬁ, PEIICHUN TPUKIAAHBIX 3aJa4d MW 3aJjad Ha HaXO0XIACHHC HauOONBIINX H
HaWMEHBINX 3HaYeHUN QyHKIUHU. [[aHHas comep)kaTesbHas TUHUS BKIIOUAeT B ce0s Takke (OpMHUPOBAHHNE YMEHHUM BBITIOJHATH PACUETHI 10 hopMyJiaMm,
HpeO6p330BaHI/I$I OEJIBIX, palUOHAJIIBHBIX, HPPAIHUOHAIBHBIX W TPUTOHOMCTPHYCCKUX BBIp&)KGHHﬁ, a TaKXeE BBIpa}KeHPIfI, COoACpKAMMUX CTCIICHU U
norapu¢msl. brarogaps u3ydeHuro anredpanyeckoro MaTepuasa MPOMCXOIUT AajdbHEWIee pa3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOIO MBIIIJICHUS
yuamuxcs, GopMUpPYIOTCS HaBBIKH JA€AYKTHUBHBIX PacCyKACHHUH, pabOThl ¢ CUMBOJIBHBIMH (POpMaMHU, ITPEICTABICHHS 3aKOHOMEPHOCTEN U 3aBUCMOCTEHN B
BUJIE PAaBEHCTB U HEpaBeHCTB. Anrebpa npemaraer 3pQeKTuBHbIE HHCTPYMEHTHI JJIsl peleHHs IPAKTHUYECKUX U €CTECTBEHHO-HAY4YHbIX 3a/a4, HarjsIHO
JEMOHCTPUPYET CBOU BO3MOXHOCTH KaK A3bIKa HAYKH.

CopnepxatenbHo-MeToAuuecKast TMHUA «PYHKIUN U TpadUKU» TECHO MEpeIyieTaeTcs ¢ APYrMMHU JIMHUSAMHU Kypca, MOCKOJIbKY B KAKOM-TO CMBbICIIE
3aa€T IMOCIIeA0BATEIbHOCTh U3ydeHUsl MaTepuana. V3yueHue cTeneHHOH, MOKa3aTesIbHOM, JorapupMUUEcCKOW M TPUTOHOMETPUUYECKHX (YHKLUMH, UX
CBOMCTB M Tpa(MKOB, UCIOJb30BaHWE (YHKUMH I pEUIeHHs 3a1ad M3 JAPYIHX Y4eOHBIX HPEIMETOB U pEeaJbHOM KM3HHM TECHO CBA3aHO KakK C
MaTeMaTU4YEeCKUM aHAJIN30M, TaK U C PELICHUEM ypaBHEHUH U HepaBeHCTB. IIpu 3ToM Oosbiioe BHUMaHuUE yaenseTcs: ((OpMUPOBAHUIO YMEHHS BBIP aXKaTh
dopMynaMu 3aBHCHMOCTH MEXJY pPAa3JIMYHbBIMM BEJIMYMHAMM, HCCIIEAOBAaTh IOJydyeHHbIE (QYHKIUH, CTPOUTh MX TIpadukud. Matepuan 3ToH
coJiepKaTeIbHOM JIMHUM HalleJeH Ha pa3BUTHE YMEHUN U HABBIKOB, MO3BOJISIOIIMX BBIPAXKaTh 3aBUCUMOCTH MEXIy BEJIMYMHAMU B pa3iU4yHON (opme:
aHAJIMTUYECKOH, Tpaduueckoil u cinoBecHO. Ero usydyeHue crnocoOCTBYeT pa3BUTHIO aJTOPUTMUYECKOI'O MBILIUIEHUS, CIIOCOOHOCTH K 0OOOLICHUIO U
KOHKPETHU3allUH, UCTIOIb30BaHUI0 aHAJIOTUH.

ConepxarenpHas nuHMs «Havana MaTeMaTHUECKOTO aHAIN3a» MO3BOJISIET CYIECTBEHHO PACHIMPUTh KPYr KaK MaTEMAaTUYECKUX, TaK U MPUKIIAIHbIX
3aJja4y, JOCTYMHBIX OOY4YalOIIMMCs, Y KOTOPBIX MOSIBISETCS BO3MOXKHOCTb MCCIENOBATh M CTPOUTH rpaduku (yHKUUH, omnpenensTh UX HanOOJbLINE U
HalMEHbIIME 3HAYCHUS, BBIYMCIATH IJIOMATd GUTyp U OOBEMBI Tell, HAXOAUTh CKOPOCTH M YCKOpPEHHs mpolieccoB. JlaHHas cojaepkaTelnbHasl JIMHMUA
OTKPBIBAET HOBBIE BO3MOXHOCTH NIOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEH pEaJIbHBIX CUTYAallui, HAXOKICHHSI HAWJIYUIETO PEIIEHUS B IIPUKIIAJAHBIX, B TOM
qHCIIe COLMATbHO-IPKOHOMHUYECKHX, 3a7adaX. 3HAKOMCTBO C OCHOBAMH MAaTeMaTH4ECKOTO aHajIM3a CIIOCOOCTBYET pPa3BUTHIO aOCTPaKTHOTO, (hopManbHO-



JIOTMYECKOTO M KPEaTHBHOTO MBINUICHUS, ()OPMHUPOBAHUIO YMEHHUI pacrlo3HaBaTh MPOSIBICHHS 3aKOHOB MAaTEMaTHKH B HayKe, TEXHHUKE M HCKYCCTBE.
OOyuaromuecs: y3HaIOT O BBIIAIOMINXCS Pe3yIbTaTaX, MOJYyYeHHBIX B XO/I€ Pa3BUTH MaTEMAaTUKU KaK HAyKd, U UX aBTOpax.

CopnepxarenpHO-MeTOAMYECKAsT JIMHUSA «MHOXeCTBa U JIOTUKa» B OCHOBHOM IIOCBSIIIEHA 3JEMEHTaM TEOPUU MHOXKECTB. TeopeTuko-
MHOJKECTBEHHBIE TPE/ICTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJIBHOW MaTEMaTHKH W TpeajaraloT Hauboyiee YHUBEPCAIbHBIN SI3bIK, OObEAMHSIONINN BCe
paszensl MaTEMAaTUKKU U €€ MPUJIOKEHHUM, OHU CBA3BIBAIOT Pa3HbIe MaTEMATHYECKUE NUCLUILIMHBEL B eAuHOE Henoe. 1103TroMy BaxXHO 1aTh BO3MOKHOCTH
LIKOJIbHUKY [IOHUMATh TEOPETUKO-MHOKECTBEHHBIHN SA3bIK COBPEMEHHOM MAaTEMAaTHUKHU U MCIOJIb30BaTh €T0 IS BBIPAKEHUS CBOMX MBICIIEH.

B kypce «Anrebpa u Hayama MaTeMaTHYECKOIO aHAIM3a» MPUCYTCTBYIOT TaKKE€ OCHOBBI MaTE€MaTHUYECKOIO MOJEIMPOBAHUS, KOTOPbIE MPU3BaHbI
copMUpOBaTh HABBIKM MOCTPOEHUS MOJENEH peabHbIX CUTYyallud, UCCIEIOBAaHUS 3TUX MOJENIeH C MOMOIIBIO anmnapara ajaredpbl 1 MaTeMaTH4eCKOro
aHaIM3a U MHTEPIPETALMH MOJYyYEHHBIX pe3ynbTaToB. Takue 3a/aHus BIUIETEHBl B KaKJbIM U3 PA3/IeiIoB IIPOrpaMMBbl, IIOCKOJIbKY BECh MaTepual Kypca
IIMPOKO HMCHOJB3YETCs JUIsl pellleHusl MPUKIaJHBIX 3a1ad. [Ipu pemieHun peanbHbIX MPaKTHYECKUX 3a]ad ydalluecs pa3BUBAaOT HAOIIOAaTeIbHOCTD,
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, MCIOJB30BAaTh AaHAJIOrUIO, 0000IIaTh M KOHKPETU3UPOBATh Mpobiemy. JlesTenbHOCTh IO

(hOopMUPOBAHUIO HABBIKOB PEIIECHUS MPUKIATHBIX 3a7ad OPraHU3yeTCs B IPOIIECCEe M3YUEHHUs BCEX TeM Kypca «Anrebpa W Hadajga MaTeMaTUYECKOTO
aHaJIn3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
B y4eOHOM miaHe Ha W3y4YeHHE Kypca aareOpbl M Ha4Yall MaTEMaTUYECKOro aHalin3a Ha 0a30BOM ypOBHE OTBOJMTCS 2 yaca B Henemro B 10 kmacce u 3
yaca B Hezenmo B 11 kimacce, Bcero 3a aBa roga o0yuenus — 170 gacos.

COIAEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

Yucia 1 BBIYUCICHHUSA

Pannonaneueie yncna. OOBIKHOBEHHBIE U AECCATUYHBIC APOOU, MPOIEHTHI, OECKOHEUHbIE MEepUoanYecKre IpoOu. ApubMeTHUecKHe OIepaluu C
paloHaIbHBIMU YKCIaMHU, TpeoOpa3oBaHus YUCIOBBIX BbIpaxeHU. [IpuMenenue qpobeii 1 MpoIeHTOB JUIsl PeleHs MPUKIAIHBIX 3a/1a4 U3 Pa3iv YHbIX
oTpacJeil 3HaHUM U peabHON KU3HHU.

JleiicTBuTenpHbIe Yncia. PanyioHanbHble M UppalMOHANBHBIE Yhciia. ApU(pMETHUYECKHE ONEpallii ¢ IeHCTBUTENBHBIMEU unciaMu. [IpubnmkEénnbie
BBIYUCIICHUS, IIPABUIIA OKPYIJIEHUS, TPUKUIKA U OLICHKA PE3YJIbTATa BBIUMCICHUN.

Crenenp c¢ menbiM mokazateneMm. CrangapTHas (opma 3amucu  JIeHCTBUTENBLHOTO 4ucha. Mcmosib3oBaHue mnoaxonsameil (opmbl 3amucu
JNEACTBUTEIIBHBIX YUCEN JJISI PELICHUS TPAKTUYECKUX 3a/1a4 U MPEICTABIEHUS JAHHBIX.

Apudmernueckuit KOpeHb HaTypaIbHOU cTerneHu. J{efcTBUs ¢ apuPMeTHIeCKUMHU KOPHSMU HATYpadbHOM CTEMEHH.

CuHYC, KOCHHYC M TAHT€HC YUCJIOBOIO apryMeHTa. APKCUHYC, apKKOCHHYC, APKTAHT€HC YHCIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxxnecTBa u TOXIECTBEHHBIE TTPEOOpPA30BAHUS.

[IpeoOpa3oBaHKe TPUTOHOMETPUUECKUX BhIpaskeHUH. OCHOBHBIE TPUTOHOMETPHUECKUE (DOPMYIIBI.



VYpaBHeHue, KOpeHb ypaBHEHUs. HepaBeHCTBO, pelieHue HepaBeHcTBa. MeTo 1 HHTEPBAJIOB.

Pemenue nensix 1 [poOHO-pallMOHANBHBIX YPAaBHEHUIN U HEPABEHCTB.

Pemrenne nppanMOHaIbHBIX YPAaBHEHUN U HEPABEHCTB.

Pemrenne TpuroHOMETpUYECKUX YPABHEHUN.

[IpumeHeHne ypaBHEHUH 1 HEPABEHCTB K PEIICHUIO MaTEeMaTHYECKUX 3a71a4 M 3a/1a4 U3 PAa3JIMYHbIX 00J1acTel HAYKH U PeabHOM JKU3HU.

DOyHKIUH U rpaGuKU

Oynkus, crocoosl 3ananus Gyakuuu. I'paduk Gynkumun. Bzanmuo oOpaTHbie GYHKITUH.

Ob6nacTh onpeaeneHus U MHOKecTBO 3HadeHui pynkuuu. Hynu ¢pyaknuu. Ipomexxyrku 3HaKonocTosHCTBa. YETHBIE M HEUETHBIE (PYHKITUH.

CrenenHnas GyHKIMS C HAaTypaJIbHBIM U LIeNbIM Noka3aTesneM. E€ cBolicTBa u rpaduk. CBoiicTBa U rpaduk KOpHS N-0i CTENEHH.

Tpuronomerpuyeckas OKpyKHOCTb, OIIPEIETIEHUE TPUTOHOMETPUUYECKUX (PYHKIMN YHCIOBOTO apryMEHTa.

Hayana maTteMaTH4ecKoro aHajams3a

[TocnenoBarenbHOCTH, CIOCOOBI 331aHUA MTOCIIEIOBaTEIbHOCTEH. MOHOTOHHBIE MTOCIEA0BATEIHHOCTH.

Apudmernueckas M reomerpuueckas nporpeccud. beckoHeuHo yObIBaromias reomerpuyeckas mnporpeccus. Cymma OECKOHEUHO YObIBaromien
r€OMETPHUUYECKON Mporpeccuu. @opMyiia ClI0KHBIX MPOUEHTOB. cnonb30BaHNe IPOrpECCHH [T PEILIEHUS PEAIbHBIX 33]1a4 MPUKIIAHOTO XapaKTepa.

MHokecTBa M JIOTHKA

MHOK€eCTBO, omnepanuu HajJ MHOKecTBamH. Jlnarpammel Jitnepa—BenHa. [IpuMeHeHHne TEOPETUKO-MHOXKECTBEHHOTO armapara Uil OMMCaHUs
peabHBIX MIPOLECCOB U ABJICHUMN, IPU PEIICHUH 3aJad U3 APYIUX Y4eOHBIX IPEIMETOB.

Omnpenenenne, Teopema, CIEACTBHE, NJOKA3ATEILCTBO.

11 KIIACC

Yucia 1 BBIYUCICHUSA

HatypainbHble u nensle uncina. [Ipu3Haku 1e1MMOCTH LIETIBIX YUCE.

Crenens ¢ panMoHaIBHBIM ITOKa3areraeM. CBOWCTBA CTEIICHH.

Jlorapugm unucna. /lecaTuuHble U HaTypajlbHbIE JOTapU(MBI.

YpaBHeHNs 1 HEPABEHCTBA

IIpeoOpa3oBaHue BeIpaKEHUH, COAEPIKAIIMX JIOTApU(PMBI.

IIpeoOpa3oBaHue BbIpaKEHHUM, COAECPIKALINX CTENEHU C PAlIMOHAIbHBIM MIOKA3aTEeNIEM.

IIpumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3zarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPaBEHCTBA.

Cucrempl TMHENHBIX YpaBHEHUN. PelleHne NpuKkIagHbIX 3a/1a4 ¢ IOMOIIBIO CHUCTEMBI TMHEWHBIX YPaBHEHUM.

CucremMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHNUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUH, CUCTEM 1 HEPABEHCTB K PELICHUIO MaTeMAaTUYECKUX 3a/1ad U 33/1a4 U3 Pa3IMYHbIX 00IacTei HayKu U pealbHOM )KU3HH.

DyHKUUH U TPaPUKHU



Oynknus. [lepuoanveckue Gpynkiun. [IpoMexxyTku MOHOTOHHOCTH (yHKIMU. MakCUMyMbl 1 MUHUMYMBI QyHKIMH. Hanbospliee 1 HauMeHbIIee
3Ha4YeHUe (PYHKIUH HAa IPOMEKYTKE.

Tpuronomerpuieckue GyHKIIUHN, UX CBOMCTBA U rpadUKH.

[lokazarenbHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U IpaUKHU.

Ucnonws3oBanne rpadmkoB GyHKIMHN I pEIICHUS] YPAaBHEHHUIN U IMHEUHBIX CUCTEM.

Wcnonp3oBanue rpadpukoB GyHKUUN U1 KCCIEA0BAaHUS TPOLIECCOB U 3aBUCUMOCTEH, KOTOPbIE BOSHUKAIOT IPU PEILIEHUH 33]a4 U3 APYIUX YU4eOHBIX
MPEIMETOB U PEAbHOM KU3HHU.

Hayana maTteMaTH4eCcKoro aHajm3a

HenpepriBHble QpyHKIIMN. MeTo1 MHTEPBAJIOB JIIsl pEIIEHHs] HEPaBEHCTB.

[IpousBonnas ¢pyHkuuu. ['eomerpuueckuii 1 GU3NIECKUI CMBICI POU3BOIHOM.

[IpousBoiHbIe 311eMeHTapHBIX PYHKIUN. DOPMYIbI HAX0XKAEHUS TPOU3BOJHON CYyMMBI, TPOU3BEACHUS U YACTHOTO (YHKIINH.

[IpumeHeHne nMpou3BOAHON K MCCIEAOBaHUIO (PYHKIIMI HAa MOHOTOHHOCTh M 3KCTpeMyMbl. Haxoxx/ieHne HanOoblIero 1 HauMeHbILIEro 3HaYeHUs
(GyHKIMH Ha OTpPE3Ke.

[IpuMeHeHne MPOU3BOAHON JUIsl HAXOKJIEHHs HAWIYy4IIero PeIleHUs B NPUKIAJHBIX 3a7a4dax, JUIs ONpPEAENIeHHs CKOPOCTH Ipolecca, 3aJlaHHOIO
dbopmyoit miu rpaduKkoM.

[TepBooOpa3nas. Tabauia nepBooOpa3HBIX.

HHTerpain, ero reoMmeTpuueckuii 1 Gu3nUeCcKuii cMbIci. Berancnenne naterpana mo ¢gopmyne Hetorona—JleriOnuna.

IINIAHUPYEMMBIE PE3YJIbTATBI
OcBoenue yuebHoro mpeamera «MaremaTHkay JOJDKHO oOecleunBaTh JOCTHKEHHE Ha YPOBHE CpEIHEro oOmero oOpa3oBaHMs CIEIYIOLINX
JIMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX PE3YJILTATOB:

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pPe3yIbTaThl OCBOCHHUS IPOrpaMMbl y4eOHOro npeamera «MareMaTHKa» XapaKTepHu3ylOTCH:

I'paxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO IPAXKAAHCKOM MO3ULIMK 00yUarOIIerocs Kak akTUBHOI'O M OTBETCTBEHHOTO YJI€Ha POCCUICKOro o0l1ecTBa, IPEACTaBICHUEM O
MaTeMaTU4YEeCKUX OCHOBaX (YHKIMOHMPOBAHUS PA3JIMUYHBIX CTPYKTYp, SIBICHUM, MPOLELYp I'PakJaHCKOro o0mecTBa (BbIOOPHI, ONPOCH! U IIp.), YMEHUEM
B3aMMO/IEHCTBOBAThH C COLIMAIILHBIMUA MHCTUTYTAMH B COOTBETCTBUU C UX (YHKLUSAMU M Ha3HAYEHUEM.

IIarpunoTnyeckoe BOCIMTAHHUE:

C(OPMHUPOBAHHOCTBIO POCCUICKON I'paXJaHCKOW MAECHTUYHOCTH, YBaXKEHUS K MPOLUIOMY M HACTOSIIEMY POCCHUICKONW MaTeMaTUKH, IIEHHOCTHBIM
OTHOIIEHUEM K JOCTHKECHUAM POCCUUCKUX MATEMATUKOB U POCCUHCKONW MAaTEMATUUECKOM LIKOJIbI, K UCIIOIB30BAHUIO ATUX JOCTHKCHUHN B IPYrUX HAyKax,
TEXHOJIOTHUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:



OCO3HAHHEM JYXOBHBIX IICHHOCTEH POCCHICKOTO Hapona; c(hOpMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, STHYECKOTO MOBEICHUS, CBSI3aHHOTO C
MPAKTUYECKUM MMPUMEHEHUEM JIOCTHKEHUI HAYKU U ICATEIHHOCTHIO0 YYEHOT0; OCO3HAHNEM JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OYAyIIEro.

IcTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKJIKOYAs ACTETUKY MAaTEMaTHYECKHMX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajauy, PpELIEHUH, pacCyXIeHUN;
BOCHpI/II/IM‘-II/IBOCTI)IO K MaTCMAaTUYCCKUM ACIICKTaM paSJII/I‘-IHBIX BUIOB I/ICKyCCTBa.

dusnveckoe BOCIUTAHME:

c(OPMHUPOBAHHOCTHIO YMEHHUS MPUMEHATh MAaTEMAaTUYCCKUE 3HAHUS B WHTEpEcax 3J0pPOBOr0 M 0e30mMacHOTO oOpa3a >KH3HH, OTBETCTBEHHOIO
OTHOIIEHHUS K CBOEMY 370POBbIO (3J0pOBOE MUTAHKE, COATAHCUPOBAHHBIM PEXXUM 3aHITHHA U OTIbIXa, PEryaspHas Gu3nyecKasi akTUBHOCTb); (U3NYECKOTO
COBepHIGHCTBOBaHI/ISI, HpI/I 3AHATUAX CHOpTI/IBHO -OSI[OpOBPITSJ'IBHOfI ACATCIBbHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYIOJIIOOUS; HHTEPECOM K Pa3IudHbIM cdepaMm MpoPecCHOHATBHON NEATebHOCTH, CBSI3aHHBIM C
MaTeMaTHKON U €€ MpUJIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BbIOODP Oyayliel npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE )KM3HEHHbBIE MJIAHbI;
TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTEeMaTHYECKOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO HA TMPOTSHKCHUH BCEH JKM3HU; TOTOBHOCTBIO K aKTHBHOMY
y‘-IaCTI/IIO B peIHeHI/II/I HpaKTquCKHX 3a1a4 MaTeMaTquCKOﬁ HaHpaBJ'IeHHOCTI/I.

IK0JIOruYecKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO HKOJOTHYECKON KYJIbTYpPhl, TIOHUMAHUEM BIUSHHS COLMAIBHO-IKOHOMUYECKAX MPOIIECCOB HA COCTOSIHHE MPUPOJTHOU H
COITMATBHOM CpeIbl, 0CO3HAHUEM TJI00AILHOTO XapaKTepa 3KOJIOTHYECKUX MPOOIeM; OpUeHTAIMEH Ha MPUMEHEHHE MAaTEMaTHICCKUX 3HAHUN JITSl pEIIeHUs
3a/1a4 B 00JIaCTH OKPYXKAIOIIECH Cpeibl, INIAHUPOBAHKS TIOCTYIIKOB M OIEHKH X BO3MOKHBIX MTOCJICACTBHUI 711 OKPYXKAIOIIEH CPeIbl.

I{leHHOCTH HAYYHOI'O TO3HAHUS:

c(hOpMUPOBAaHHOCTHIO MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIICCTBEHHON NPAKTUKH, MOHHUMAaHHEM
MaTeMaTHYeCKOW HAayKH Kak cepbl 4eI0BEYECKON JCITEIbHOCTH, ITAOB €€ Pa3BUTHUS U 3HAYUMOCTH IS Pa3BUTHS ITUBWIN3AIMH; OBJIAJICHUEM S3BIKOM
MaTeMaTUKd M MaTEeMaTHYECKOW KYyJbTYpOW KakK CpPEACTBOM IO3HAHMS MHUpPA; TOTOBHOCTBHIO OCYILIECTBIATh IMPOEKTHYIO M HCCIIEIOBATEIbCKYIO
JEATEIbHOCTh UHJIMBUYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI
MertanpeaqMeTHble pe3ysbTaTbl OCBOEGHHUS INpOrpaMMbl ydeOHOro mpeamera «MaTeMaTHKa» XapaKTepU3YHOTCS OBJIAJICHHEM YHHMBEpCAIbHBIMU
NO3HABAM ENLHBIMU OCUICBUAMU, YHUBEPCANbHLIMU KOMMYHUKAMUBHBIMU OCUCBUIMU, YHUBEPCANbHBIMU PEYIAMUSHBIMU OeUCEUAMU.

1) Vhueepcanvuvie nozmasamenvHuvle Oelicmeusi, 00ecneuusarom Gopmuposanue Oa308blX KOSHUMUBHBIX NPOYEcco8 00yuanwuxcs (0ceoeHue
Memo008 NOZHAHUS OKPYAHCAOWe20 MUpa,; NpUMeHeHUe 102U4eCKUX, UCCIe008amenbCKux onepayuil, ymeHuii pabomams ¢ uHgpopmayueti).
Ba3oBble jJornueckue aeiicTBUA:



BBISBJIATH M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKK MAaTEMaTHYECKHX OOBEKTOB, TIOHATHI, OTHOUICHUN MEXy MOHATHAMHU; (GOPMYITHPOBATDH
OTIpeNIeNICHUs] TIOHATHI; YCTaHABIMBATh CYIIECTBEHHBIM NpPU3HAK KiacCU(UKAIIMM, OCHOBAaHHS sl OOOOIIEHUS M CPAaBHEHUS, KPUTECPHH
IIPOBOJIMMOIO aHAIN3a,;

BOCIIPUHUMATh, (OpPMYJIUpOBaTh U MNpPEOOpPa3OBbIBATh CYXACHUS: YTBEPAUTEIbHBIE M OTpHULATEIbHbIC, €IUHUYHBIC, YaCTHbIE U OOIIUE;
YCIIOBHBIE;

BBISIBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOpPEUMs B (DaKTax, JNaHHBIX, HAOMIOACHUSAX U YTBEPXKIACHUSX; MpeaIaratb
KPUTEPUH VIS BBISBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIL;

JIeNIaTh BBIBOJIbI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, EAYKTUBHBIX U MHAYKTUBHBIX YMO3AK/IIOUEHUH, YMO3aKIIOUEHNUH 110 aHaJIOTUH;
MIPOBOJUTH CaMOCTOSITEIbHO JI0Ka3aTeIbCTBA MAaTEMaTHYECKUX YTBEPXKJIEHUHN (MpsMble W OT NPOTHBHOIO), BBICTpAMBaTh apryMEHTALUIO,
MIPUBOJIUTH IPUMEPBI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXAECHUS U BBIBObI;

BBIOMpATh CHOCOO pelieHus y4yeOHOW 3anadyu (CpaBHUBATh HECKOJIBKO BapHaHTOB pEILEHHUs, BBIOMpATh HamOoJjiee MOAXOISAIMUNA € yIETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBrble nuccienopareibcKue AeiicTBH:

HCI0JIb30BaTh BOMPOCH! KaK MCCIEA0BATEIbCKUN UHCTPYMEHT MO3HAHUS; (OPMYIUPOBaTh BOIPOCH], PUKCUPYIOIINE TPOTUBOPEUHE, TPOOIEMY,
YCTaHaBJIMBATh HCKOMOE U JaHHOE, GOPMHUPOBATH TUIIOTE3Y, ApTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;

MIPOBOJUTH CaMOCTOSTENbHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, HCCIEIOBAHUE MO YCTAHOBJICHHWIO OCOOEHHOCTEM MaTeMaTH4ecKOro oOBEeKTa,
SIBIICHUS, TIPOLIECCA, BBISIBJICHHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SABJICHUSIMH, IPOLIECCAMU;

CaMoCTOSITENIbHO  (popMynupoBaTh 00O0OIIEHUS U BBIBOABI [0 pe3yabTaTaM IPOBEAEHHOTO HAOMIOJCHUS, HWCCIEIOBaHUS, OILICHUBATh
JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IICHHIA;

IIPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE MPOLIECCA, & TAKIKE BBIJIBUTATh IIPEAINOJIOKEHNS O €r0 Pa3BUTUH B HOBBIX YCIOBUSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIIAATH AepULIUTHI HHPOPMALIUY, JaHHBIX, HEOOXOAUMBIX Ul OTBETa HAa BOIIPOC U JUIsl PEIICHUS 3a/1auu;

BbIOMpaTh WHGOPMALUMI0 W3 MCTOYHHMKOB pPa3jMYHBIX THIOB, aHAJIM3UPOBaTh, CUCTEMATHU3HPOBATh M HMHTEPHPETUPOBATH HHEOOPMALIUIO
Pa3IMYHBIX BUJOB U (POPM MpEACTABICHHUS;

CTPYKTYpPUPOBATh UH(OPMALIKIO, TPEJICTABISTH €€ B Pa3IMYHBIX (pOopMax, UILTIOCTPUPOBATH rpapruecKus;

OIICHUBATh HAJEKHOCTh MHPOPMAIIMH [I0 CAMOCTOSATENBHO CHOPMYTUPOBAHHBIM KPUTEPHUSIM.

2) VHusepcanvHbie KOMMYHUKAMUGHBIE Oelicmeus, 00eCneuusarm chropmMupo8aHHOCMb COYUATbHBIX HABLIKOE 00YUAIOUJUXCSL.

OO0menne:

BOCIIPUHUMATH U (I)OpMy.TII/IpOBaTL CYXXICHHUA B COOTBCTCTBHUU C YCIOBUAMU U LCIIAMHA O6H_ICHI/ISI; SICHO, TOUHO, 'PAaMOTHO BbIpaKaTb CBOIO TOYKY
3pCHHA B YCTHBIX U IUCBMCHHBIX TCKCTAX, JaBATh IMOSACHCHUS 110 XOAY PCUHICHUA 3a/1a41, KOMMCHTHPOBATb HOJ'Iy‘ICHHBIfI PE3YJIbTAT,



® B X0/1¢ 00CY)KJCHHUS 337aBaTh BOIIPOCHI 10 CYLIECTBY 0OCYKIaeMOil TeMbl, IPOOJIEMBI, pelIaeMOi 3aaun, BBICKAa3bIBaTh UJICH, HAllCIIEHHbIC Ha
MOVCK PEIICHHUS; COTIOCTABISATH CBOU CYXKICHUS C CY)KJICHHSMH JAPYIHX YYAaCTHUKOB JUAJIOTa, OOHAPYKUBATh PAa3JIM4Me U CXOJCTBO MO3UIUM; B
KOPPEKTHOH opme (HhopMyIHpOoBaTh pa3HOTIACHS, CBOU BO3PAKCHUS;

® TIPEACTaBIATH PE3YNbTAaThl PEHICHUS 3a/1a4d, SKCIIEPUMEHTA, MCCICIOBAHUs, MPOEKTAa; CaMOCTOSTENBHO BBIOMPATh (OPMAT BBICTYILICHHS C
y4€TOM 3ajjay NPEe3eHTALNN U 0COOEHHOCTEN ayTUTOPUH.

CoTpyaHnuecTBo:

® TIOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHMBHUIYaTbHON paObOTHI NPU PEIICHUH YU9eOHBIX 331a4; IPHHUMATh 1€ COBMECTHON
NeSITeIbHOCTH, TJIAHUPOBATh OPraHU3aIMI0 COBMECTHON pabOThlI, paclpeaessaTh BUIbl paboT, JOrOBapUBaThHCS, 0OCYKIaTh IPOLECC U PE3YIbTaT
paboThl; 00001IaTh MHEHUST HECKOJIBKHX JTFOJICH;

® y4acTBOBATh B IPYNNOBHIX (popmax paboThl (0OCYkAEHUS, OOMEH MHEHUHN, «MO3TOBBIE IITYPMbI» U MHBIE); BBIIIOJHATH CBOIO 4acTh pabOTHI U
KOOPJIMHUPOBATh CBOM ACUCTBHSI C APYrUMHU YJEHAMHM KOMAaH/bl; OLIEHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOIMIMH MPOAYKT MO KPUTEPHSIM,
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

3) Vuusepcanvnoie pecynamuensle oeticmausi, 006ecnedusarom Gopmuposanue cCMplCi08bIX YCMAHOBOK U HCUZHEHHBIX HABBIKOG TUYHOCHIU.
Camoopranuszaunms:
COCTaBJIAThH IUIAH, aJITOPUTM pEHICHMs 3aJadud, BHIOMpATh CHOCOO pelIeHHs ¢ y4ETOM HMEIOIIMXCS PeCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHH ¢ y4ETOM HOBOM HH(OPMALIUU.

CaMOKOHTPOJIb:

e BIAJIETh HABBIKAMU IO3HABATEJIBHON pe(dIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBHUM M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIIAJIETh CIIOCO0aMH CaMOIIPOBEPKHU, CAMOKOHTPOJIA Mpoliecca U pe3yabTaTa pelieHusl MaTeMaTHYecKou 3a/1auu;

® I[pEeABHUJAETh TPYAHOCTH, KOTOPble MOTYT BO3HUKHYTh MpPH PEHICHUM 3aJlaud, BHOCHUTb KOPPEKTUBBI B JEATEIbHOCTH Ha OCHOBE HOBBIX
00CTOSITENLCTB, JaHHBIX, HAMIEHHBIX OLUINOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OlEHMBATh COOTBETCTBHE pe3yJbTaTa LIEJIH M YCIOBUSAM, OOBSICHATH MPUYHMHBI JOCTHKCHUS WIM HEAOCTHUKEHUS PE3yJIbTaTOB JEATEIbHOCTH,
HAXOJHUTh OMINOKY, 1aBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATHI
OcBoenne yuebHOro Kypca «Anredpa M Hayana MaTeMaTHUYECKOrO aHallM3a» Ha YpOBHE cpelHero oOiiero oO6pa3oBaHuUs JOJKHO 00ecreduBaTh
JOCTHKEHHE CIEAYIOIINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:
10 KJIACC
Yuciaa 1 BbIYMCTIEHUS
OnepupoBaTh MOHATHUAME: PAllMOHATFHOE U JCHCTBUTEIHHOE YHCII0, OOBIKHOBEHHAS U JeCSITUYHAS APOOb, POIICHTHI.
BrimonHsaTs apudmMeTnyeckue onepamnuy ¢ paluoOHAIBHBIMU U JIEHCTBUTELHBIMH YHCIIAMU.



BrinonaaTte HpI/I6JII/I)KéHHBI€ BBIYUCIICHUS, UCIIOJIb3Ys IMMPpaBUJia OKPYIJICHUSA, ACIAaTh NPUKUJIKY U OLICHKY pE3yJibTaTa BBIYHCIIEHUU.

OHepI/IpOBaTb MOHATHUAMU: CTCIICHL C LICJIBIM IOKA3aTCJICM,; CTaHAapTHAaA (1)0pMa 3alucu HeﬁCTBHTeHBHOFO qucia, KOPCHb HaTypaJ’IBHOf/'I CTCIICHU,
HCIIOJIb30BATH MOAXOAAIIYIO (I)OpMy 3alucu HeﬁCTBHTeHbHBIX YHUCCI OJId pCUICHUA MMPAKTUYCCKUX 3a4a4 U MPCACTABJICHUA JaHHbIX.

OnepupoBarh MOHATHSMH: CHHYC, KOCHHYC W TaHTECHC MPOU3BOJBHOIO YIJIA; HCIOJB30BAaTh 3allMCh IPOM3BOJBHOIO yIyia 4epe3 oOpaTHBIC
TPUTOHOMETPUYECKUE (PYHKIMU.

YpaBHeHHUs] 1 HEPABEHCTBA

OnepupoBaTh TOHATHSIMH: TOXICCTBO, YpPaBHCHHE, HEPAaBEHCTBO; IICJI0C, pAINMOHAIBHOE, WPPAIMOHATBLHOEC YpaBHCHHE, HEPABEHCTBO;
TPUTOHOMETPUYECKOE YPaBHECHHCE,

BoinosHATe IpeoOpa3zoBaHusl TPUTOHOMETPUYECKUX BBIPAXKEHUI U pelaTh TPUTOHOMETPUYECKUE YPaBHEHHUS.

BrimomaaTte npeo6pa3013aHI/I$1 OEJIbIX, pallMOHAJIBHBIX W HPPALUOHATIBHBIX BI)Ipa)KeHI/Iﬁ U peliaTb OCHOBHBIC THIIbI LECJIbIX, PAOIUOHAIBHBIX M
MPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

HpI/IMeHHTB YpaBHCHUA U HEPABCHCTBA JJIA PCIICHHUA MaTEMAaTHYCCKUX 3a/la4 U 3aaa4 U3 pa3JIndHbIX oOnacren HAayKu U peaﬂBHOﬁ JKNU3HU.

MO}ICJ’II/IpOBaTI) PCAIBHBIC CUTyallUM Ha S3BIKC anre6p1;1, COCTaBJIATh BBIPAXKCHUA, YPaBHCHHA, HCPABCHCTBA IO YCJIOBHIO 3aJadd, UCCICAOBATH
MOCTPOEHHBIE MOJICIH C MCIIOJIb30BAaHUEM amiapara aireOpsl.

DyHKIUHN U TPadUKH

OnepupoBaTh MOHATHAMU: (QYHKIHS, CIIOCOOBI 3aMaHus (PYHKIMH, 00JacTh ONPEACIICHUs] 1 MHOXKECTBO 3HAUYCHMH (PyHKIUH, rpaduk (QyHKIHH,
B3aWMHO OOpaTHbIC (PYHKITHH.

OnepupoBaTh NOHATUAMH: YETHOCTb U HEUETHOCTh (DYHKIUH, HYJIU QYHKIIUHU, TPOMEXKYTKH 3HAKOMIOCTOSHCTBA.

Hcnonws3oBath rpaduku GyHKIUN 71 pEIICHUST YpaBHEHUH.

Crpoutb u untaTh rpaduKy IJMHEHHON PYHKUINHU, KBAAPATUYHON QYHKIIUYU, CTENCHHON (DYHKIIUU C LEJbIM OKa3aTEeJIEeM.

Hcnonb3oBath rpaduku GyHKIMHN A7 MCCIEIOBAaHUS MPOLIECCOB M 3aBUCUMOCTEH NP PEIIEHUH 337a4 U3 IPYruX y4eOHBIX MPEIMETOB U peasibHOM
KU3HU; BBIpaXaTh POPMYIIaMU 3aBUCUMOCTH MEX]Ty BETUUMHAMU.

Hauyana maTemMaTH4ecKkoro anajmsa

OnepupoBaTh MOHATUAMHE: MOCIEI0BATEIBHOCTD, apu(pMeTUYECcKasi U TeOMETpUYecKasi POTPECCHH.

OnepupoBath MOHATHUAMH: OECKOHEYHO YOBIBAIOIAs FTEOMETPHUECKas MPOrpeccus, CyMMa OECKOHEYHO yOBbIBAIOIIeH reOMETPHUECKON MPOTPECCHH.

3amaBaTh NOCIEA0BATEIHHOCTH PA3IUYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIEIOBATENILHOCTEH U MPOTPECCH IS PEIIeHUs pealIbHBIX 3a7a4 MPUKIATHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

OnepupoBath MOHATHUSAMH: MHOXECTBO, OTIEPAIH HAJ MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT JjIs OMUCaHHsS peallbHBIX MPOLECCOB W SBJICHUM, MPU PEIICHUH 33[a4 U3 APYTUX Y4EOHBIX
MPEeIMETOB.

OnepupoBarh MOHATHSAME: ONIPEIEICHHUE, TEOPEMA, CIIEACTBUE, T0KA3aTeIbCTRO.



11 KUIIACC

Yuciia 1 BBIYUCICHHUSA

OnepupoBaTh NOHATUSAMU: HATypaJbHOE, LEJIOE€ YUCIIO; MCIOJIb30BaTh MPU3HAKU JAECIUMOCTU LENbIX UYMCEN, PA3IoKEHHE UUCiIa Ha IPOCTbIE
MHOYHUTENN IS PELICHUs 3a1a4.

OnepupoBarh MOHATHEM: CTEIIEHD C PALlMOHATIbHBIM [T0KA3aTEIEM.

OnepupoBaTh NOHATUAMMU: JIOTapU(PM YnCIa, JECITUUHBIE U HATYpaJIbHbIE JIOTapU(PMBL.

YpaBHeHUS U HEPABEHCTBA

[IpumensTh cBOICTBa cTeneHU AJsl MpeoOpa30BaHUs BBIPAKEHUM; ONEPUPOBATH MOHATUSMU: MOKA3aTE€IbHOE YpaBHEHHE M HEPAaBEHCTBO; pelIaTh
OCHOBHBIE THUIIBI TIOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHATe peoOpa3oBaHus BbIpaKEHUH, COJEpXkAIIUX JIOrapu(Mbl; ONEepUpoBaTh MOHATUSAMU: JOrapuMHUUECKOe ypaBHEHHE M HEPaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI JIOTapU(PMHUUECKHUX YPaBHEHUHN U HEPABEHCTB.

Haxonnute pemeHuss npocTedmx TPUTOHOMETPUUECKUX HepaBeHCTB. OnepupoBaTh MOHATHUSAMHU: CUCTEMA JMHEHHBIX YPAaBHEHHMU M €€ PEIICHHUE;
WCIIOJIb30BATh CUCTEMY JINHEWHBIX YPABHEHH NIl PEIICHMS PAKTUYECKUX 3a/1a4.

Haxonnte penienus npoCcTeUINX CUCTEM M COBOKYITHOCTEN PAallMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

MonenupoBaTh peanbHble CUTyallMd Ha SI3bIKE aireOpbl, COCTABIISITH BBIPAKEHHS, ypaBHEHUS, HEPAaBEHCTBA M CHUCTEMbl MO YCIOBMIO 3a/a4H,
HCCIIEI0BAaTh TOCTPOEHHBIE MOJEIH C UCIIOIb30BaHUEM allllapaTa ainreopsl.

DOyHKUUM U rpaduKu

OmnepupoBaTh NOHATHAMM: HEpUOIUYECKass (DYHKIUS, MPOMEKYTKH MOHOTOHHOCTH (YHKIMHM, TOYKH 3KCTpeMyMa (YHKIUH, HauOoJipliee U
HalMEHblIee 3Ha4eHUs1 PYHKIUHM Ha IPOMEXKYTKE; UCIOJIb30BaTh UX Ul UCCIEN0BaHU (PYHKIMHU, 3aJaHHON rpa(uKoM.

OnepupoBaTh MOHATUAMHU: IpadUKU MOKA3aTEIbHOH, JOrapu(pMUUECKOH M TPUTOHOMETPUUYECKMX (YHKLUH; M300pakaTb UX HA KOOPAMHATHOM
IUIOCKOCTH M UCIIOJIB30BATH Ul PEILICHUS] yPAaBHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOM MJIOCKOCTHU IpaUKK JTMHENHHBIX YPaBHEHHUH U UCIOJIB30BaTh UX Ul PELICHUS CUCTEMbl IMHEHHBIX YPaBHEHUH.

Hcnonb3oBate rpaguky GyHKUMN 1)1 MCCIEI0BaHUS IPOLIECCOB U 3aBUCUMOCTEN U3 APYrUX Y4eOHBIX JUCLUIUIMH.

Havaja maTeMaTH4ecKOro anajimsa

OnepupoBaTh MOHATUAMU: HENpepbIBHAS (PYHKLIMS; MPOU3BOAHASA (YHKLHMH; UCIIOJIb30BaTh N€OMETPUYECKUN U (PU3NYECKUH CMBICI NPOU3BOAHOM
JUI pELLIeHUs 3aay.

HaxonuThk npou3BoHbIE 371€MEHTapHBIX (DYHKIMNA, BEIYUCIIATH IPOU3BOAHBIE CyMMBI, IPOU3BEACHNUS, YACTHOTO (DYHKIIMHA.

Vcnonp30BaTh NPOU3BOIHYIO JJIS HCCaeI0BaHUS (YHKIIMU HA MOHOTOHHOCTb U SKCTPEMYMBI, IPUMEHSTh PE3YJIbTaThl UCCIEIOBaHUS K TOCTPOECHUIO
rpaHKoB.

Hcnonp30BaTh NPOU3BOIHYIO I HAXOKICHHS HAMIYUYIIEro PELICHUs B IPUKIIAIHBIX, B TOM YHCIIE COLIMAIIBHO -DKOHOMHUUYECKHX, 3a/1a4ax.

OnepupoBaTh NOHATUSAMHU: IIEPBOOOPA3HAS U MHTETpall; IOHUMATh T€OMETPUUECKUN 1 (PU3MUECKHI CMBICIT HHTETpaja.

HaxonuTh nepBooOpa3Hbie 3IEMEHTAPHBIX (PYHKIMH; BBIYUCIATH HHTErpai 1o popmysne Hetorona—JleitOnuma.

Pemate npukia Hble 33241, B TOM YHCIIE COLUAIBHO-IKOHOMUYECKOTO U (PU3UYECKOr0 XapakTepa, CpeICTBAMU MAaTEMAaTHYECKOT0 aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne

KoaundecTBO 9acoB

DJIeKTpOHHbIE (LI POBbHIE)

n/n HauMeHoBaHnue pa3aejioB U TEM NIPpOrpaMmMmabl Beero KO]—[TpOJ‘[],H],]e HpaKanecxne 06p330BaTeJ'II)HI)Ie pecypeb
padoTsbI padoThI
MHoOecTBa pallMOHaIbHBIX U JACHCTBUTEIBHBIX https://urok.1c.ru/library/mathematics/E
1 yrcen. ParmoHanbHbIe ypaBHEHUS U 14 1 0 lekron_resursy FGOS_2022_5-
HEpPaBCHCTBA 11 kl/Algebra_10/mnozhestvo_chisel/
https://urok.1c.ru/library/mathematics/di
Dysxumn 1 rpaduii, CTeneHp ¢ HembiM namicheskgva matematika pourochnv{;‘_
2 YHKI p ' H 6 0 0 razrabotki/algebra 10 klass/2_funktsii
rmokasarejeM : —_
i_grafiki_stepen_s_tselym pokazatele
m/
ApuchMeTIIECKH KOEHb N0 CTeneHIH https://urok.1c.ru/library/mathematics/E
3 " ) 18 1 0 lekron_resursy FGOS 2022 5-
PPAHOHAILHBIC YPABHEHILT 1 HEPABEHCTBA 11 klI/Algebra_10/arifmetich_koren/
dopmyisl https://urok.1c.ru/library/mathematics/E
4 TPUTOHOMETPHH. T pPUTOHOMETPUIECKHE 22 1 0 lekron_resursy FGOS 2022 5-
YpaBHCHHS 11 kl/Algebra_10/
5 [TocnenoBaTeIbHOCTH U IPOTPECCUH 5 0 0
5 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS 3 1 0
3HAHUH
OBHIEE KOJIMYECTBO YACOB I10 68 4 0
INPOI'PAMME
11 KJIACC
KoamnuecTBo 9acoB
Ne Ha a a a K JuexkTpoHHbIe (HU(PpOBHIE)
u/n HMeHOBaHUe Pa3/1eJioB U TeM MPOrpaMMbl Beero OHTPOJIbHbIE IIpakTuyeckue 06PA30BATEIBHbIE PECYPCHI
padoTshI padoThI
CemeHb ¢ pALHOHATHHEIM MOKA3ATENEM https_://urok.1c.ru/librarv_/mathematics/di
' namicheskaya matematika_pourochnye
1 IToxa3zatenbHast GpyHkuus. [lokasarenbHble 12 1 0

YpaBHCHHA U HCPABCHCTBA

razrabotki/algebra 11 klass/1 stepen
s ratsionalnym pokazatelem pokazatel



https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Algebra_10/mnozhestvo_chisel/
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Algebra_10/mnozhestvo_chisel/
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Algebra_10/mnozhestvo_chisel/
https://urok.1c.ru/library/mathematics/dinamicheskaya_matematika_pourochnye_razrabotki/algebra_10_klass/2_funktsii_i_grafiki_stepen_s_tselym_pokazatelem/
https://urok.1c.ru/library/mathematics/dinamicheskaya_matematika_pourochnye_razrabotki/algebra_10_klass/2_funktsii_i_grafiki_stepen_s_tselym_pokazatelem/
https://urok.1c.ru/library/mathematics/dinamicheskaya_matematika_pourochnye_razrabotki/algebra_10_klass/2_funktsii_i_grafiki_stepen_s_tselym_pokazatelem/
https://urok.1c.ru/library/mathematics/dinamicheskaya_matematika_pourochnye_razrabotki/algebra_10_klass/2_funktsii_i_grafiki_stepen_s_tselym_pokazatelem/
https://urok.1c.ru/library/mathematics/dinamicheskaya_matematika_pourochnye_razrabotki/algebra_10_klass/2_funktsii_i_grafiki_stepen_s_tselym_pokazatelem/
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Algebra_10/arifmetich_koren/
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Algebra_10/arifmetich_koren/
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Algebra_10/arifmetich_koren/
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Algebra_10/
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Algebra_10/
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Algebra_10/
https://urok.1c.ru/library/mathematics/dinamicheskaya_matematika_pourochnye_razrabotki/algebra_11_klass/1_stepen_s_ratsionalnym_pokazatelem_pokazatelnaya_funktsiya_pokazatelnye_uravneniya_i_neravenstva/
https://urok.1c.ru/library/mathematics/dinamicheskaya_matematika_pourochnye_razrabotki/algebra_11_klass/1_stepen_s_ratsionalnym_pokazatelem_pokazatelnaya_funktsiya_pokazatelnye_uravneniya_i_neravenstva/
https://urok.1c.ru/library/mathematics/dinamicheskaya_matematika_pourochnye_razrabotki/algebra_11_klass/1_stepen_s_ratsionalnym_pokazatelem_pokazatelnaya_funktsiya_pokazatelnye_uravneniya_i_neravenstva/
https://urok.1c.ru/library/mathematics/dinamicheskaya_matematika_pourochnye_razrabotki/algebra_11_klass/1_stepen_s_ratsionalnym_pokazatelem_pokazatelnaya_funktsiya_pokazatelnye_uravneniya_i_neravenstva/

naya funktsiya pokazatelnye uravneni
va i neravenstva/

https://4ege.ru/matematika/65103-
uchebno-metodicheskoe-posobie-

Jlorapudmmueckast GyHKIHSL.

12 0 0

Jlorapugmuueckie ypaBHEHHS 1 HEPAaBEHCTBA logarifmy-logarifmicheskie-uravnenija-
I-neravenstva.html
3 Tpuronomerpuieckre QyHKINH U UX TPAPUKH. 9 1 0 h_tt_ps://triqono metricequationsandinequa
TpuroHoMeTpuyecKre HepaBeHCTBA lities.wordpress.com/
https://infourok.ru/elektronniy-
4 [IpousBonnas. [IpuMenenne npon3BoaHON 24 1 0 obrazovatelniy-resurs-po-matematike-

na-temu-proizvodnaya-primenenie-
proizvodnoy-1131707.html

https://ypox.pd/library/seriya_urokov_p
5 WuTerpan u ero npuMeHeHUs 9 0 0 0_teme_primenenie_informatcionnoko
m_231109.html

https://infourok.ru/elektronniy-

6 CucreMsl ypaBHEHU 12 1 0 obrazovatelniy-resurs-metodi-resheniya-
sistem-uravneniy-klass-2186069.html
7 HarypanbHble 1 11e/1bIe Yrcia 6 0 0 https://ppt-online.org/1382149
8 HOBTOPGHI/IG, 000011IeHnEe, CUCTEMATH3 AU 18 2 0
3HAaHUHU
OBHIEE KOJIMYECTBO YACOB 110 102 6 0
IMPOI'PAMME

Kypc «I'eomerpn»

PaGouas mporpamma ydueOHOTO Kypca «I'eomeTpus» 0azoBoro ypoBHs ajis oOydaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHOBe DeneparbHOTO
rOCyIapCTBEHHOTO 00pa30BaTENIBbHOTO CTaHAAPTa CpelHero ooiero oOpa3oBaHus, ¢ YIETOM COBPEMEHHBIX MHUPOBBIX TPeOOBaHUM, MPEABABIAEMBIX K
MaTeMaTH4eCKOMYy 00pa3oBaHWIO, M TPaAuLUNd pOCCHilcKoro oOpa3oBaHusa. Peanusamus mnporpaMMbl 0O0ecleUYMBaeT OBIAJACHHUE KIIOYEBBIMU
KOMITETEHITUSIMHU, COCTAaBJISIONIMMH OCHOBY JUISI CaMOPa3BUTHS W HENPEPHIBHOTO OOPa30BaHUS, LEIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO U
MO3HABATEIHHOTO PA3BUTHUS IMYHOCTH O0YYArOIIUXCS.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca TeoMeTpUH Ha YPOBHE CpeqHero ooiiero o0pa3oBaHusi 00yclOBICHA MPAKTUUECKON 3HAYMMOCTHIO METANPEAMETHBIX U

MPEIMETHBIX pPEe3yIbTaTOB OOydYeHUS TEOMETPUU B HAMPABICHUM JUYHOCTHOTO PAa3BUTHS oOydaromuxcs, (GopmupoBanus ¢GyHKIHMOHATIHHON



https://urok.1c.ru/library/mathematics/dinamicheskaya_matematika_pourochnye_razrabotki/algebra_11_klass/1_stepen_s_ratsionalnym_pokazatelem_pokazatelnaya_funktsiya_pokazatelnye_uravneniya_i_neravenstva/
https://urok.1c.ru/library/mathematics/dinamicheskaya_matematika_pourochnye_razrabotki/algebra_11_klass/1_stepen_s_ratsionalnym_pokazatelem_pokazatelnaya_funktsiya_pokazatelnye_uravneniya_i_neravenstva/
https://4ege.ru/matematika/65103-uchebno-metodicheskoe-posobie-logarifmy-logarifmicheskie-uravnenija-i-neravenstva.html
https://4ege.ru/matematika/65103-uchebno-metodicheskoe-posobie-logarifmy-logarifmicheskie-uravnenija-i-neravenstva.html
https://4ege.ru/matematika/65103-uchebno-metodicheskoe-posobie-logarifmy-logarifmicheskie-uravnenija-i-neravenstva.html
https://4ege.ru/matematika/65103-uchebno-metodicheskoe-posobie-logarifmy-logarifmicheskie-uravnenija-i-neravenstva.html
https://trigonometricequationsandinequalities.wordpress.com/
https://trigonometricequationsandinequalities.wordpress.com/
https://infourok.ru/elektronniy-obrazovatelniy-resurs-po-matematike-na-temu-proizvodnaya-primenenie-proizvodnoy-1131707.html
https://infourok.ru/elektronniy-obrazovatelniy-resurs-po-matematike-na-temu-proizvodnaya-primenenie-proizvodnoy-1131707.html
https://infourok.ru/elektronniy-obrazovatelniy-resurs-po-matematike-na-temu-proizvodnaya-primenenie-proizvodnoy-1131707.html
https://infourok.ru/elektronniy-obrazovatelniy-resurs-po-matematike-na-temu-proizvodnaya-primenenie-proizvodnoy-1131707.html
https://урок.рф/library/seriya_urokov_po_teme_primenenie_informatcionnokom_231109.html
https://урок.рф/library/seriya_urokov_po_teme_primenenie_informatcionnokom_231109.html
https://урок.рф/library/seriya_urokov_po_teme_primenenie_informatcionnokom_231109.html
https://infourok.ru/elektronniy-obrazovatelniy-resurs-metodi-resheniya-sistem-uravneniy-klass-2186069.html
https://infourok.ru/elektronniy-obrazovatelniy-resurs-metodi-resheniya-sistem-uravneniy-klass-2186069.html
https://infourok.ru/elektronniy-obrazovatelniy-resurs-metodi-resheniya-sistem-uravneniy-klass-2186069.html
https://ppt-online.org/1382149

MaTEeMaTU4YeCKON TPAaMOTHOCTH, W3YYEHHUsS IPYruX Y4eOHbIX NUCHMIUIMH. Pa3Butue y 0OOydaromuxcsi MPaBHIBHBIX IPEACTABICHUH O CYHIHOCTH M
MIPOUCXOXKICHUN T'€OMETPUUYECKUX aOCTpaKIUii, COOTHOIIEHWH PEAbHOTO U HJICAbHOTO, XapaKTepe OTPAKCHUS MAaTeMaTHYeCKOW HAyKOW SBICHHH M
MPOIIECCOB PEATBHOTO MHpPa, MECT€ T'€OMETPHUH B CHUCTEME HAyK M POJIM MAaTEeMaTHYeCKOTO MOJEIMPOBAHMS B HAYYHOM IO3HAHHHM U B TPAKTHKE
crocoOCTBYeT (POPMUPOBAHHIO HAYYHOTO MHPOBO33PEHHUS YUAIIMXCS, a TAaKXKe KadeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTallid B COBPEMEHHOM
oOrmiecTBe.

['eomeTpus siBIIsIeTCSI OTHUM U3 0A30BBIX MPEAMETOB HA YPOBHE CPEIHEro 00IIero o0pazoBaHusl, TaKk Kak 00ecrieynBaeT BOZMOKHOCTh H3y4YEHUS KaK
JTMCUUIUIMH €CTECTBEHHO-HAYYHON HAIPaBIEHHOCTH, TAK U TYMaHUTAPHOM.

Jlormueckoe MpIIIeHHE, (GopMuUpyeMoe MpH U3yYeHWH OOYYarONUMUCS TOHSITHUWHBIX OCHOB T'€OMETPUH W TIOCTPOCHUH HEMOYKH JIOTHYECKHX
YTBEP)KJICHHI B XOJIE PEHICHUS T€OMETPHUYECKUX 3a/1a4, YMEHHE BBIJIBUTATh M OMPOBEPraTh TMIOTE3bI HETIOCPEACTBEHHO HCIOJB3YIOTCS MPH PEIleHUH
3aJ]a4 €CTECTBEHHO-HAYYHOTO IIUKJIA, B YACTHOCTH U3 Kypca (PHU3HKH.

YMeHrne OpHEeHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX O0JACTAX JEATEIHHOCTH 4eloBeka. OpHeHTaIus 4eloBeKa BO
BPEMEHHU U MPOCTPAHCTBE — HEOOXOIMMOE YCIOBHE €r0 COIMAIBHOTO OBITHS, OpMa OTPaKECHUS OKPYKAIOIIETO MHpPA, YCIOBUE YCIEITHOTO TO3HAHUS U
aKTHUBHOTO TpeoOpa3oBaHus AEHCTBUTEIBHOCTH. OlepupoBaHUE MPOCTPAHCTBEHHBIMH 00pa3aMu OOBEAMHSET pa3Hble BHIBl YU4EOHOH W TPYHOBOM
NESTENbHOCTH, SIBJSIETCS OJJTHAM U3 IPO(PECCHOHATHFHO BaXKHBIX KAUECTB, MOITOMY aKTyajlbHa 3a/a4a (GOpMUPOBAHUS Y 00YJAOIIMXCSI POCTPAHC TBEHHOTO
MBIIIUICHUS] KaK Pa3sHOBHUIHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTA B IOJTOTOBKE K TPAKTUYECKOW IESTETHHOCTH TI0 MHOTHUM
HaIpPAaBJICHUSM.

Ilens ocBOoeHMST porpaMMbl yaeOHOTO Kypcea «I'eoMeTpus» Ha 6a30BOM ypoBHE 00ydeHHsT — 00I1e00pazoBaTeibHOE M OOIICKYIbTYPHOE Pa3BUTHE
oOyuaroniuxcs dYepe3 oOecrnedeHHe BO3MOXHOCTH MPUOOPETEHUST M HCIOJIb30BAHUS CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAaHUM U JAeWCTBHIA,
CHEeU(pUYHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOTO MPOJOHKEHUs 00pa30BaHUs M0 CIEUUAIbHOCTSM, HE CBA3AHHBIM C MPHUKIAJIHBIM HCIOIb30BAHUEM
FE€OMETPHH.

[IporpaMmma mo reoMmerpuu Ha 0a30BOM YpOBHE IMpeAHa3HaueHa Juis OOy4aloUIMXCS CpelHEW IIKOJbl, HE HCIBITHIBABUINX 3HAYUTEIBHBIX
3aTpyJHEHHI Ha ypOBHE OCHOBHOTO 0011ero oopa3zoBanus. Takum oO6pa3oM, oOyyaromrecs Ha 6a30BOM YpOBHE JOKHBI OCBOUTH 00IIME MaTeMaT HUYECKUE
YMEHHSI, CBSI3aHHBIE CO CHEIM(PUKOI reOMETPUU U HEOOXOAUMBIE /7S )KM3HU B COBpeMEHHOM ob1iecTBe. KpoMe 3Toro, oHM UMEIOT BO3MOXHOCTh U3YUUTh
reoMeTpuio 6oJiee riyooKo, ey B JalbHEHIIeM BOZHUKHET HEOOXOAUMOCTh B TEOMETPUYECKUX 3HAHUAX B MPOPECCUOHANIBHOMN JeATeIbHOCTH.

JlocTrkeHre 1enu OCBOCHHUS IpOrpaMMbl 0OECHEUMBAETCS PEIIEHHEM COOTBETCTBYIOIIMX 3ahay. lIpuopuTeTHhIMH 3aauaMu OCBOEHHS Kypca
«["eomerpum» Ha 6a30BoM ypoBHE B 10—11 kitaccax sBIstOTCA:

e (opmupoBaHue NpeCTaBICHUS O TECOMETPHUU KaK YaCTH MHPOBOM KYJIBTYpPhI M OCO3HAHUE €€ B3aUMOCBSI3U C OKPYXKAIOUIUM MUPOM;

e (opMupoBaHHE MPEJCTABICHNU O MHOTOTPAHHUKAX U TeJlaX BpallleHHUs KaK O BAKHEHIIMX MaTeMaTHYeCKUX MOJENAX, TO3BOJISIOIINX ONUCHIBATH

Y U3y4aTh Pa3HbIE SBJICHHUS OKPY’KAIOIIET0 MUPA;

e (opMupoBaHHE YMEHHs paclo3HaBaTh HA YepTeXkax, MOJEAX U B pealbHOM MHpPE MHOTOTPAaHHUKU U TeJla BPALLCHHUS;

® OBJIQJICHHE METOJIaMH peIlIeHHs 3a/1ad Ha MOCTPOEHUS Ha N300paKEHUSIX MPOCTPAHCTBEHHBIX QUTYD;

e (opMupoBaHHE yMEHHs ONEPUPOBATH OCHOBHBIMHU MOHATUAMU O MHOTOTPAaHHUKAX U TeJIaX BPALllEHHUs U X OCHOBHBIMH CBOWCTBAMHU;



® OBIAJICHHE AITOPUTMAMH PEUICHHS] OCHOBHBIX THUIIOB 3a/1a4; (JOPMHPOBAHUE YMEHHUS NPOBOJUTH HECIOXKHBIC JOKA3aTEIbHBIC PACCYKICHHS B
XO0JI€ PEIICHHS] CTEPEOMETPUUYECKUX 3a/1a4 U 3a/1a4 C IPAKTUUYECKUM COJIEPKAHUEM;

® pa3BUTHE WHTEIUICKTYAIBHBIX W TBOPYECKHX CIIOCOOHOCTEH OOYYarOmMXCs, MO3HABATEILHOW AaKTUBHOCTH, HCCIEAOBATEIBCKUX YMEHUH,
KPUTUYHOCTH MBIILJICHUS;

e (opmupoBanue (YHKIHMOHATBLHOW TPAMOTHOCTH, PEJICBAHTHOW TEOMETPUHU: YMEHHE pACIO3HABaTh MPOSBICHUS T'C€OMETPUUYCCKUX TOHSITHH,
00BEKTOB M 3aKOHOMEPHOCTEH B PEATTbHBIX )KH3HECHHBIX CHTYAIMSIX ¥ TIPHU U3YYCHUH JPYTUX YICOHBIX MIPEIMETOB, IPOSBICHUS 3aBHCUMOCTECH H
3aKOHOMEPHOCTEH, POPMYTUPOBATh UX HA SI3bIKE TEOMETPUU U CO3/1aBaTh T'€OMETPUUYECKUE MOJIETH, TPUMEHSATH OCBOCHHBIN I€OMETPUUYECKUN
amnmapar JJisl pEIIeHUs IPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4, MHTEPIPETUPOBATH U OIEHUBATH MOJTYYECHHBIC PE3yIbTaThI.

OTnn4uTeNnbHOW 0COOEHHOCTBIO TTPOTPAMMBI SIBJIIETCS BKJIIOYEHHE B KypC CTEPEOMETPUM B Hayalle €ro M3Y4YeHHs 3aj]ad, periacMbIX Ha YpPOBHE
WHTYUTHBHOTO TIO3HAHUS, W OMNpENeNEHHBIM 00pa3oM oOpraHu3oBaHHass paboTa HaJ HHUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO U
MPOCTPAHCTBEHHOTO MBIIIJICHUS, CTUMYIUPYET MPOTEKAHUE HMHTYUTHUBHBIX MPOIIECCOB, MOTUBHPYET K JAIbHEHIIEMY U3YUCHHIO MTPEAMETA.

[Ipeanourenne oTAAETCS HATIIAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHHs, TO €CTh TEOPETUUECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH
MPEAMETHO-TIPAKTHYECKON JAeSITeNIbHOCTA. Pa3BUTHE TPOCTPAaHCTBEHHBIX TMPEICTABICHUN Y YYaIIMXCS B Kypce CTEPEOMETPUHM TPOBOJTUTCS 3a CUET
perieHus 3a7ad Ha CO3JaHHME MPOCTPAHCTBEHHBIX 00pa30B M 3a/lad Ha OTIEPHPOBAHUE MPOCTPAHCTBEHHBIMHU oOpazamu. Co3maHue o0Opasza MPOBOJUTCS C
OTIOPO¥ Ha HATJISITHOCTh, a OTIEPUPOBAHUE 00PA30M — B YCIIOBHUSX OTBJICUCHUS OT HATJISAHOCTH, MBICJICHHOTO M3MEHEHHUS €T0 HCXOJHOTO COJEPKaHMUsI.

OcHoOBHBIE cofepkaTenbHble TUHUU Kypca «I'eomerpun» B 10—11 knaccax: «MHuororpanHukn», «I[IpsMbie U MIIOCKOCTH B MPOCTPaHCTBEY, «Temna
BpalieHus», «BEeKTOpbl 1 KOOPAMHATHI B TPOCTPAHCTBE». DOPMHUPOBAHUE JIOTHYECKUX YMEHHH paclpeessieTcsl He TOJIBKO 10 COJEPKATeIbHBIM JTMHUSIM,
HO M TI0 TOJIaM 00y4YEeHHSI Ha yPOBHE CPEAHETO 00Iero oopasoBaHms.

Conepxanre 00pa3oBaHus, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ybTaTaM OCBOCHHS pabodvel MporpamMMBbl, pacipeaeaéHHbIM 10 To1aM 00y4eHHS,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIAJCHUE TEOMETPUICCKUMHU MMOHSATHSIMH M HaBBIKAMH OCYIIECTBIISUIOCH MOCIEA0BATEIBHO U TIOCTYNATeJIbHO, ¢
coOJro/IeHeM MPUHIINAIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOYAINCH B OOIIYI0 CHCTEMY T'€OMETPUUYECKHUX MPEICTABICHUH OO0y4Jaromuxcs,
paciupsis 1 yriryousst €€, o0pa3ys MpOYHbIE MHOKECTBEHHBIC CBS3H.

MECTO YUEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha uzyuenue reomerpun otBoauTcs 2 yaca B Heaento B 10 kiacce u 1 yac B Hepento B 11 kiacce, Beero 3a aBa rofa ooyuenus - 102 yueOHbIX yaca.

COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC
IIpsiMmble U JIOCKOCTH B IPOCTPAHCTBE
OcHoBHBIE TOHATHS CTepeoMeTpHH. Touka, MpsMas, MIOCKOCTh, MPOCTpaHCTBO. [loHsATHE 00 aKCMOMATUYECKOM TMOCTPOEHUU CTEPEOMETPHUHU:
AKCHOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.
B3anMHoe pacnosioxkeHne npsMbIX B MPOCTPAHCTBE: MEPECEKAIoLUecs, MapaulesibHbIe U CKpenuBaromuecs npsmele. [lapamiensHOCTs NPSMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: NMapajljiebHble MPsIMble B MPOCTPAHCTBE; NAPAIIEIBHOCTh TPEX MPSAMBIX; MAPAIIIETbHOCTh MPSAMON U IUIOCKOCTH. YTIIBI C



COHAIIPABJICHHBIMU CTOPOHAMM; YIroJl MEXIY MpPSMBIMM B IHpocTpaHcTBe. IlapamienpbHOCTh IUIOCKOCTEW: NapajulelbHblE IUIOCKOCTH; CBOWCTBA
napajuieNIbHBIX MI0CcKocTel. [IpocTeiimme npocTpaHCTBeHHBIE (PUI'YPhI HA TUIOCKOCTH: TETPadap, KyO, mapaiesienuie 1, IOCTPOCHUE CEYCHUH.

[lepneHuKynIApHOCTh MPSAMOM M IUIOCKOCTH: INEPNEHIUKYISPHBIE IpPsIMblE B IPOCTPAHCTBE, NPSMBIE MapajliebHbIE U IEPHEHAUKYISPHBIE K
IJIOCKOCTH, MPU3HAK NEPIEHIUKYIIPHOCTH MPSMON U IUNIOCKOCTH, TEOPEMA O NMPSAMOU MEPHEHIUKYIIPHOMN MIIOCKOCTU. YTJbl B IPOCTPAHCTBE: YIOJl MEXY
IIPSIMOM U IIOCKOCTBIO; ABYTPAHHBIM YroJjl, JJMHEHHBIA YroJl JABYIPAHHOIrO yria. [leprneHauKysnsp M HaKJIOHHBIE: pACCTOSIHUE OT TOYKH JIO IIJIOCKOCTH,
paccTosiHue OT MPSMOHM 1O IUIOCKOCTH, MPOEKIUs (Urypbl Ha TUIOCKOCTh. [leprneHAuKyIsIpHOCTh IMJIOCKOCTEH: MPHU3HAK MEPIEHAUKYISIPHOCTH IBYX
mrockocreil. Teopema 0 TpEX NEeprEeHIUKYIIApaAX.

MHOrorpaHHHMKHU

[TonsiTHE MHOTOTrpaHHKKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHHKA, BBIMYKJIbI€ U HEBBIITYKJIblE€ MHOTOIPaHHUKHN; pa3BEPTKAa MHOTOrpaHHUKa. [Ipuzma:
N-yroyibHas NpU3Ma; I'PaHW M OCHOBAHUS TNPU3MBI; MpsMas M HAKJIOHHAs NpPHU3MbI; OOKOBas M IOJIHAas IOBEPXHOCTh MNpu3Mbl. [lapamnenenumnern,
MPSIMOYTOJIbHBIN Mapajienenune 1 ero cBoiicrea. [lupamuna: N-yronpHas nupaMuja, rpaHd ¥ OCHOBaHHME NMUPAMMJIbI; OOKOBAsl U MOJIHAS MTOBEPXHOCTh
NUpaMHbl; TpaBUJIbHAs W yced€HHas NHUpaMuja. OJIEMEHTbl Npu3Mbl U Tnupamuiabl. [IpaBuibHBIE MHOTOTPAaHHUKHU: TOHSATHE MPAaBUIBLHOTO
MHOTOTpaHHHUKA; MpaBWJIbHAS MPU3Ma U MpaBWIbHAS MHUpPaMU/a; MpaBUIbHAS TPEeyrojibHas MUpaMuia M MpaBUIbHBINA TeTpadap; kyO. [IpencraBienue o
MPaBUJIBHBIX MHOTOTPAaHHUKAX: OKTa3p, A0AeKa’ip U ukocayap. CedeHus MpU3Mbl U TUPAMU/IBL.

CuMMeTpHsl B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOYKH, MPSIMOM, IMJIOCKOCTU. DJIEMEHThl CUMMETPUHU B MUpaMHIaX, Hapasuieenurnenax,
MIPaBUJIbHBIX MHOTOTPaHHUKAX.

Brruncienue »eMeHTOB MHOTOTPAHHHKOB: p&Opa, muaroHanu, yribl. [lmomans O0KOBOW MOBEPXHOCTH U TMOJHON MOBEPXHOCTH MPSIMOUW MPHU3MBI,
IJIOIIAIb OCHOBAHUH, TeopeMa O OOKOBOM TMOBEPXHOCTH MPsIMOM Mpu3Mbl. [lnomiazs GOKOBOM MOBEPXHOCTH W TOBEPXHOCTH MPABUIHLHOW MHUPAMUIBI,
TeopemMa o momaan yceuéHHoi nupamuabl. [lonstue 06 06bpéme. OObEM MUpPaMUIbL, TPU3IMBL.

[Togo6Hble Tena B mpocTpancTBe. COOTHOLICHUS MEXKTY TUIOIIAASIMU TOBEPXHOCTEH, 00BbEMaMH MOJOOHBIX TE.

11 KJIACC

Tena ppamenust

[unuaapudeckas MOBEPXHOCTh, 00pa3yrollue IMJIMHIPUYECKON MOBEPXHOCTH, OCh IWJIMHIPUYECKOW MOBEpXHOCTH. LlwnmuHap: ocHOBaHUS U
O0KOBas MOBEPXHOCTh, 00PA3yIOIIasl U OCh; IJIOIA/Ib OOKOBOM U MOJHON MOBEPXHOCTH.

Konunueckasi moBepxHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh M BEpIIMHA KOHMYECKOH moBepxHOcTU. KoHyc: OCHOBaHWE M BEpIIUHA,
o0pa3ymoliias 1 ocb; IJIOAAb OOKOBOW U MOJTHON MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolre U BbICOTa; OCHOBAHMS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, AuaMeTp; IIOIaab MTOBEpXHOCTH chepbl. B3auMHoe pacnosiokenue chepsl U TIOCKOCTH; KacaTellbHas MIIOCKOCTh K
cdepe; maomaas chepsl.

N3o0pakenue Ten BpaleHUs Ha MIIOCKOCTH. Pa3BépTka nUIuHApa U KOHYcA.

KoMOuHamu Ten BpalleHuss ¥ MHOTOTPAaHHMKOB. MHOTOTpaHHHK, OMHCAHHBIN OKoNo cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WA TEIO
BpalIEHUS.



[Tousitne 06 00béMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME MPSAMOYTOIBHOTO Mapajuieenunena u cieacTBus u3 He€. O0bEM
UIMHpa, KoHyca. O0bEM Mapa U mIomaas chepeol.

[Tonpo6HbIe Tena B mpocTpancTBe. COOTHOMICHUS MKy TUIOMIAISIMH IOBEPXHOCTEH, 00BEMaMU MMOJOOHBIX TE.

Ceuenuss uIMHIpa (MApaJUICIbHO W TMEPICHIUKYISIPHO OCH), CEUCHHs KOHyca (IapajuleibHOC OCHOBAHHMIO M MPOXOJSIIEe Yepe3 BEpIIMHY),
CEYCHUS IIapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha mmockoctr U B mpoctpaHcTBe. CIIOKEHHE M BbIYUTAHHWE BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4HCIO. PasnokeHue BEKTOpa Mo TpEM
HCKOMILIaHAPHBIM BEKTOpPaM. HpaBI/IJ'IO mapaJiiCJaCimIcaa. Pemrenue 3a7ia4, CBA3aHHBIX C IPUMCHCHUCM IIPABUJI )IeﬁCTBPIﬁ C BCKTOpaMH. Hp?[MOYFOJ'II)HaSI
crcTeMa KoopauHar B mpoctpaHcTBe. Koopaunatel Bektopa. [Ipocreiiiue 3a1aun B KOOpAWHATAX. YTOJI MEXay BekTropamu. CKalIsspHOE TIPOM3BEICHHE
BCKTOPOB. Brruucienue YrJI0B MEXKAY IMIpAMBIMA W IIJIOCKOCTAMMU. KOOpI[PIHaTHO-BeKTOpHI)II\/'I MCTOA IMpU PCIICHHUHM TCOMETPUUYCCKUX 3aaad.

NNJAHUPYEMBIE PE3YJIBTATDI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PEe3yabTAThl OCBOCHHS MPOTPaMMbI yueOHOTO TIpeaMeTa «MaTemMaTHKay XapaKTepU3yIOTCS:

I'paxxnanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOU TIO3UITUU 00YJArOIIErocsi Kak aKTHBHOTO M OTBETCTBEHHOTO 4WJICHA POCCHIMCKOTO 00IIeCTBa, MPEICTABICHUEM O
MaTeMaTHYEeCKUX OCHOBAX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SIBICHHUH, MPOIEAYP TPaKIaHCKOTO 00IIecTBa (BBIOOPHI, OMPOCH! H Tp.), YMECHUEM
B3aMMO/ICHICTBOBATH C COIMAIIbHBIMUA HHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIIUSIMU U Ha3HAYCHHUEM.

IMaTpuoTHYecKoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCHICKOMN T'POKIAHCKOW MJICHTUYHOCTH, YBOKCHHS K MPOIIJIOMY M HACTOSIIEMY POCCHHCKONW MaTeMaTHKH, IIEHHOCTHBIM
OTHOIIIEHUEM K JIOCTHKEHHUSIM POCCUMCKUX MATEMATUKOB M POCCUIICKOM MAaTeMAaTUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JAOCTH)KEHUN B APYTUX HAyKaXx,
TEXHOJIOTHSX, chepax SIKOHOMHKH.

JyX0BHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHEM JYXOBHBIX IIEHHOCTEH POCCHIICKOTO Hapoja; c(hOpMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, STHUECKOTO MOBEACHUS, CBSI3aHHOTO C
MPAKTUYECKUM MMPUMEHEHHEM JIOCTHKEHUI HayKU U IEATEIbHOCTHIO0 YYEHOT0; 0CO3HAHMEM JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTONYMBOTO OYIYyIIETO.

JcTeTnYecKoe BOCIINTaHME:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKJIIOYAs ICTETUKY MAaTeMaTU4YeCKHUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PpEUICHH, pacCyXICHUH;
BOCIIPUMMYHUBOCTBIO K MAaTEMAaTUUECKUM ACTIEKTaM PA3IMYHbIX BUJIOB HCKYCCTBA.

dusznuyeckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTHIO yYMEHHUsI MPUMEHSATh MaTeMaTU4YeCKHEe 3HAHUS B WHTEpecax 3JA0pPOBOr0 M 0e30mMacHOTO oOpasza >KM3HH, OTBETCTBEHHOTO
OTHOIICHUS K CBOEMY 37I0POBBIO (3J0pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEXHUM 3aHSATHI U OTAbIXA, peryspHas Quandeckas akTUBHOCTb); (PU3UIECKOTO
COBEPLICHCTBOBAHMS, IIPU 3aHATUAX CIIOPTUBHO-0310POBUTENBHOMN JAEATEIBHOCTHIO.

Tpynosoe Bociutanue:



TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYAOIIOOHS; MHTEPECOM K pa3uyHbIM cepam mpodeccnoHaTbHON AeITeTbHOCTH, CBSI3aHHBIM C
MaTEeMaTUKON U e MPUIIOKEHUSIMH, YMEHHUEM COBEpILATh OCO3HAHHBIN BbIOOp Oyymieil mpodeccuu u peaqu30BbIBaTh COOCTBEHHbIEC )KU3HEHHBIE IIJIaHBI;
TOTOBHOCTBIO U CIOCOOHOCTBHIO K MAaTeMaTH4YeCKOMY OOpa30BaHHIO W CaMOOOpPA30BaHUIO HAa MPOTSHKEHUH BCEH >KM3HU; TOTOBHOCTHIO K AKTHBHOMY
yT-IaCTI/IIO B peHIeHI/II/I HpaKTI/IquKI/IX 3a1a4 MaTeMaTH‘leCKOfI HaHpaBJIeHHOCTI/I.

IKoJ0rn4ecKoe BOCIUTAHHE:

C(bOpMI/IpOBaHHOCTI)IO 3KOJIOI‘PI‘I€CKOI71 Ky.HI)TypBI, IIOHUMAHUEM BJIIUAHUA COOUAJIIBHO-3KOHOMHWUYCCKUX HpOIIeCCOB Ha COCTOAHUC HpHpOILHOﬁ nu
COIIMAIBHOM Cpeibl, 0CO3HAHUEM TJI00AILHOTO XapaKTepa SKOJOTUUECKHUX MPoOJIeM; OpUCHTAIMEH Ha TPUMEHEHUE MaTeMAaTHUYEeCKIX 3HAHUH IS PEIICHUS
3a/1a4 B 00JIaCTH OKPYXKAIOIIEH Cpeibl, IJTAHUPOBAHMS TTOCTYITKOB M OIEHKH X BO3MOXHBIX MOCJIEICTBUI JIJIsl OKPYKaIOIeH Cpe/ibl.

I{leHHOCTH HAYYHOI'O TO3HAHUSA:

c(OpPMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAayKd U OOIECTBEHHOW MPaKTHUKH, NOHMMaHUEM
MaTCMaTI/I‘-ICCKOI\/'I HayKI/I KakK C(bepm t~I€!J'IOB€‘I€CKOI\/'I ACATCIBbHOCTH, 3TAIlOB eé paSBI/ITI/ISI 1 3HAYUMOCTU IJIsd paBBI/ITI/ISI NUBUWIN3allUH, OBJIAJCHHUEM A3BIKOM
MaTEeMaTuKn " MaTeMaTquCKOfI KyJ'IBTypOﬁ KaK Cpe)ICTBOM IIO3HAHUA MI/Ipa, TOTOBHOCTBIO OCYH_[eCTBJ'If{TB HpOGKTHYIO nu I/ICCJ'IGJIOBaTeHI)CKy}O
OCATCIBbHOCTD I/IHJII/IBI/II[yaJ'IBHO U B rpynne.

METAIIPEAMETHBIE PE3YJIBbTATBI
MeTanpe)]MeTHHe pe?,y.]'II)TaTI)I OCBOCHUS HpOFpaMMBI yqe6Horo npeglMeTa ((MaTeMaTI/IKa» XapaKTepI/ISYIOTCH OBJIAICHUEM YHI/IBepcaJ'II)HI)IMI/I
NO3HABAMENbHBIMU OCUICMBUAMU, VHUBEPCAILHBIMU KOMMYHUKAMUBHLIMU OCUCBUAMU, YHUBEPCAIbHBIMU Pe2YTISIMUBHBIMU OeUCMBUIMU.
1) Vuusepcanvnvle nosnasamenvhvle Oeticmeus, obecneuusarom Gopmuposanue OA308bIX KOSHUMUBHLIX NPOUECCO8 00YHAIWUXC (0C8OeHUe
Memo008 NOZHAHUSL OKPYHCAIOWe20 MUpPA, NPUMEHeHUe JI0SUYECKUX, UCCTe008aAMeNbCKUX onepayutl, ymeHui pabomams ¢ ungopmayueii).
ba3oBrble Jornvyeckue aelcTBUSA:
® BBIABIATH U XapaKTEPU30BATh CYIICCTBEHHBIE MTPU3HAKK MAaTEMATHICCKUX OOBEKTOB, MOHIATHMH, OTHOIICHUH MEX Ty MOHATHAMU; (POPMYIUPOBATH
OTpeNeTICHUsT TOHATUN; YCTaHABJIMBATH CYIICCTBEHHBIH NpPH3HAK KiIacCHU(UKAIIMU, OCHOBAHMS i OOOOIIEHWUS W CpPaBHCHHS, KPUTEPUH
MPOBOJIMMOTO aHAJIN3a;

® BOCHPHHUMATh, (POPMYIUPOBATH M TPEOOPA3OBBIBATH CYXKACHHS: YTBEPAUTCIbHBIC W OTPHUIATEIbHBIC, €IMHUYHBIC, YaCTHBIC M OOIIue;
YCIIOBHBIE;

® BBIABIIATH MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUs B (PaKkTax, JAHHBIX, HAOMIOJEHUSAX U YTBEPKICHUSAX; MpeIiararb
KPUTEPHUH IS BBISBJICHUS 3aKOHOMEPHOCTEH M IPOTUBOPEUHIA;

e JIe7aTh BBIBO/IBI C UCIIOJIb30BAHNEM 3aKOHOB JIOTUKHU, JE€AYKTUBHBIX U UHAYKTUBHBIX YMO3AKIFOUEHHH, YMO3aKIFOUEHH 0 aHAJIOTHH;

® TMPOBOJUTH CAMOCTOATEIBHO JO0KAa3aTeNbCTBA MAaTeMaTHYECKUX YTBEPXKACHUN (TpSMble WU OT TPOTUBHOTO), BBICTPAWBATh apryMEHTAIHIO,
MIPUBOJIUTH PUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BHIBOJIBI;

e BBIOMpaTh CrocoO perieHuss yueOHOM 3ahayM (CpaBHUBATh HECKOJIBKO BapHAHTOB pEIICHHUs, BHIOMPATh HanOoliee MOIXOISAIIUNA C yIETOM
CaMOCTOSITEJIbHO BBIJICIICHHBIX KPUTEPHEB).

ba3zoBble ucciaeaoBarTeabCcKHe JeHCTBHUA:



MCIOJIB30BATh BOMPOCH! KaK UCCIIEIOBATENILCKUN HHCTPYMEHT MO3HAHUSA; (OPMYIUPOBATH BOIPOCHI, (PUKCHUPYIOLIUE MPOTUBOPEUUE, IpodiIeMy,
yCTaHaBJIMBaTh HCKOMOE U TaHHOE, (POPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHE;

MIPOBOJIUTH CaMOCTOSITEIBHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, MCCIEAOBAaHHE IO YCTAHOBICHHIO OCOOCHHOCTEH MAaTeMaTHYecKOro OOBEKTa,
SIBIICHHSI, TIPOIIECCA, BBISIBICHUIO 3aBUCIMOCTEH MKy 00BEKTaMH, SIBIICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENIBHO  (popmyipoBaTh 0OOOIIEHUS W BBIBOABI [0 pe3yiabTaTaM IPOBEACHHOTO HAONIONCHUS, WCCICIOBAaHUS, OIICHUBATH
JOCTOBEPHOCTH TOJTYICHHBIX PE3YJIbTATOB, BEIBOJOB U 000OIICHHMIA;

IMPOTrHO3UPOBATH BO3MOKHOC Pa3BUTUC ITPOLECCA, a TAKIKC BbIABUTATH ITPCAIIOJIOKCHHA O €0 PAa3BUTHU B HOBBIX YCJIOBUSAX.

Pa6ora ¢ undopmanmueii:

BBISIBIIATH AepULINTHI UHPOPMALUU, JAHHBIX, HEOOXOAUMBIX JUIs OTBETA HAa BOIIPOC U JUIS pPELICHUs 3a]1auu;

BbIOMpaTh WH(GOPMALMIO W3 MCTOYHMKOB pPa3jIMYHBIX THUIOB, aHAJIM3UPOBaTh, CUCTEMATU3HPOBAThb M HMHTEPHPETUPOBATH HHEOOPMALIUIO
Pa3IMYHbIX BUJIOB U (POPM IMpEACTaBICHHUS;

CTPYKTYpPUPOBATh UH(OPMALINIO, IPEICTABIATH €€ B pa3IMuHbIX (hopMax, WILTIOCTPUPOBATH IT'paduuecKy;

OIIEHUBATh HAAEKHOCTh HH(POPMALIMH IO CAMOCTOSITEIBHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

2) VHueepcanvnvie KOMMyHUKAmMUGHbIE Oelicmaust, 00eCnedusarom chopmMupo8aHHOCHb COYUATbHBIX HABLIKOS 0OVUAIOUJUXCSL.

OO0menue:

BOCIIPUHUMATh U (OPMYITHPOBATH CY>KIEHUS B COOTBETCTBUH C YCIOBHUSIMH U LEISIMH OOIIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY
3peHus B yCTHBIX U MHUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 10 X0y pelIeHUs 3aJjaui, KOMMEHTUPOBATh MOJIy4YE€HHBIH PE3yabTarT;

B X0JIe 00CYXXJIEHHUS 3a7aBaTh BOIMPOCHI MO CYLIECTBY 00CYKIaeMOM TeMbl, MpOOIEMBbI, periaeMoi 3a1a4uu, BbICKAa3bIBATh UJCH, HAllEJICHHbIE Ha
MOUCK PEIICHHUS; COTIOCTABIIATh CBOU CY)KJIEHUS C CYXKICHUSIMH JPYTUX YYaCTHUKOB Jauajnora, oOHapyKMBaTh pa3jiMyue U CXOJCTBO MO3UIUH; B
KOppeKTHOH (hopMe hopMyIUpOBATh pa3HOTIACHS, CBOU BO3PAXKEHHUS;

MIPEJICTaBIATh PEe3yJbTaThl PEIICHUs 3aJayd, SKCIIEPUMEHTA, UCCIEIOBAHUS, MPOEKTa; CAMOCTOSTEIbHO BbIOMpaTh (OpMAT BBICTYILICHHUS C
y4€TOM 3ajjau MPe3eHTALNN U 0COOEHHOCTEN ayTUTOPUH.

CoTpyannuecTBo:

MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHIUBUIYaIbHON paOOThl IPU PEIICHUU YYCOHBIX 3a71a4; IPUHUMATH 1e]Ib COBMECTHOM
JeSTEIbHOCTH, TUTAHUPOBATh OPTraHU3AIMI0 COBMECTHOM pabOThI, pacpeieNsaTh BUIbI paboT, TOrOBapUBATHCS, 00CYKIATh MPOIIECC U PE3yJbTaT
paboThl; 000011aTh MHEHUS HECKOJBKUX JIIOJICH;

y4acTBOBATh B TPYMIOBLIX (hopmax paboThl (00CykaeHuss, 0OMEH MHEHUH, «MO3rOBbIE IITYPMbI» U HHBIE); BBIMOIHATH CBOIO YacTh pabOTHI U
KOOPJIUHUPOBATh CBOM ACUCTBHSI C APYTUMHU UYJIC€HAMH KOMaHIbI; OIICHMBATh KAayeCTBO CBOEr0 BKJIaJa B OOMIMA MPOIYKT MO KPUTEPUSIM,
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

3) YHM6€pCClJZbel€ pecyiiamuéHbsle 0edcm6uﬂ, obecneuusarom qbopjvlupoeaﬁue CMDBICNIOBbIX YCMAHOB0OK U HCUSHEHHBIX HABBIKOB TUYHOCMU.
Camoopranmn3anus:



®  COCTaBJIATH IUIAH, AJITOPUTM PELICHUS 3a]]auH, BHIOUPATh CLIOCO0 PEHICHHUs C YYETOM NMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOYKHOCTEH,

apryMEHTHPOBATh M KOPPEKTHUPOBATh BAPHAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAaLH.

CaMOKOHTPOJIb:

® BJAJCTh HABHIKAMH MO3HABATEIBHON PEe(IEKCHH KaK OCO3HAHUS COBEPUIAEMBIX JCHCTBHHA M MBICIUTEIBHBIX IMPOIECCOB, UX PE3yIbTATOB;

BJIAJIETh CIIOCO0aMH CaMOIIPOBEPKHU, CAMOKOHTPOJIA [TPOLiecca U pe3yJibTaTa pelieHsl MaTeMaTHYeCcKoM 3a/1auu;

® [pPEIBUJAETH TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IIpHM PELICHUU 3aJa4d, BHOCUTb KOPPEKTHBBI B JACSATEIBHOCTH HAa OCHOBE HOBBIX

00CTOSITENILCTB, TAHHBIX, HAWJCHHBIX OMIMOOK, BEISIBICHHBIX TPYAHOCTEH;

® OLEHUBATh COOTBETCTBHE pe3yjbTaTa LIEIH U YCIOBUSAM, OOBSCHATH NMPUUYMHBI JOCTHIKEHUS WIM HEAOCTHKEHUS PE3yJbTaTOB JEATEIbHOCTH,

HaXOJUTh OIINOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OTIBITY.
HNPEIMETHBIE PE3YJIBTATHI
10 KJIACC

OrnepupoBaTh NOHATUAMU: TOUYKA, MPSIMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHH M CIEACTBUS U3 HUX IIPU PEIICHUN T€OMETPUYECKHX 3a/1a4.

OnepupoBaTh NOHATHAMU: NAPALIEIBHOCTD U MEPIEHIUKYISIPHOCTD MPSAMBIX U IUNIOCKOCTEH.

Knaccuduimpoats B3auMHOE pacnoio’KeHUe MPSIMBIX U TUIOCKOCTEN B MPOCTPAHCTBE.

OmnepupoBaTh NOHATHAMMU: ABYTPAHHBIM Yroj, I'paHH ABYTPAHHOTO yIJa, peOpo ABYTPaHHOTO YIila; JUHEHHBIM Yroa ABYTPaHHOTO YIJIa; rpajly CHas
Mepa IBYTPaHHOIO yIJia.

OnepupoBaTh NOHATUAMHU: MHOIOIPAHHUK, BBIITYKJIBIM M HEBBIITYK/IBIA MHOTOTPAaHHUK, 3JIEMEHTBI MHOTOI'DaHHUKA, IIPABUIIbHBIA MHOTOTPaHHHUK.

Pacrnio3HaBaTh OCHOBHBIE BUIbI MHOTOTPAHHUKOB (IUPaMUAa; IPU3Ma, IPSAMOYTOJIbHBIN Mapajuienenumnes, Kyo).

KnaccugunupoBaTb MHOTOTpaHHUKH, BBIOMpass OCHOBaHMA JUld KiacCHU(UKaluy (BBIIYKIbIE W HEBBITYKJIbIE MHOTOTPAHHUKH; IPaBUJIbHbIE
MHOTOI'PaHHUKY; PSIMbIE M HAKJIOHHbBIE MPU3MBI, MapajlIeIeIUIIeab]).

OnepupoBaTh NOHATUAMU: CEKyLIasl INIOCKOCTb, CE4EHUE MHOTOTPAaHHUKOB.

OOBACHATH NPUHLUIIBI IOCTPOCHUS CEUYCHUH, HCII0JIb3YS METO/ CJIE/I0B.

Ctpouth ceyeHHss MHOTOTPAaHHUKOB METOJOM CIIEJIOB, BBIIOJHSATH (BBIHOCHBIEC) IJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UIyp: BUJ
CBEpXY, COOKY, CHU3Y.

Pemare 3a7aun Ha HAaXOXJEHHE I€OMETPUYECKUX BEIMUYMH 10 0oOpaslaM WIHM ajJropuTMaMm, IPUMEHss] M3BECTHbIE aHAJUTUYECKHE METOMbI NpH
pELICHNN CTaHAAPTHBIX MAaTEMAaTHYECKUX 3a]a4 Ha BBIYMCIICEHUE PACCTOSIHUMM MEXAY JBYMs TOYKAMM, OT TOUKH O NPSAMOM, OT TOYKU O IJIOCKOCTH,
MEXKy CKPELIUBAIOUIUMUCS IIPSMBIMU.

Pemare 3a7aun Ha HAaXOXJEHHE I€OMETPUYECKUX BEIMYUH M0 0oOpas3laM WM aJropuTMaMm, MPUMEHss] M3BECTHbIE aHAJUTUYECKHE METOMbI NpH
pEeLICHUN CTAHAAPTHBIX MAaTEMaTUYECKHUX 3a]a4 Ha BBIYMCIICHHE YITIOB MEXKIY CKPELIMBAIOLIMMUCS IPSAMBIMH, MEXKIY IPSAMON U IJIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMHU, JBYTPaHHBIX YIJIOB.



Boraucnare 06bEMBI 1 011 TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma, MUpaMUIa) ¢ TpUMEHEHHEM (POPMYIT; BBIYUCISATh COOTHOIICHUS MEXTY
IUIOIIA/SIMH TTOBEPXHOCTEH, 00bEMaMH MOI0OOHBIX MHOTOTPAHHUKOB.

OHepI/IpOBaTb MOHATUAMU: CUMMETPUS B IPOCTPAHCTBE, LICHTP, OCh U IJIIOCKOCTb CUMMCTPUHU; HCHTP, OChb U INIOCKOCTH CUMMCTPHUU (1)I/II‘ypr.

W3BnekaTh, mpeoOpa3oBbIBaTh M HHTEPIIPETUPOBATH HH(POPMAIHIO O MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (DUTYpPaX, MPEICTABICHHYIO HA YepTexax
U pUCYHKaX.

[TpumensaTh reoMmerpudeckue (HaKThl JUTSI PEHICHUS CTEPEOMETPUUYCCKUX 3ajad, MPEIoJaraloinX HECKOJBKO MIAaroB PENICHUS, €CIIA YCIOBHS
MIPUMCHCHHS 33JIaHBI B IBHOU (opMe.

HpI/IMCHSITB HpOCTCfIIHHC MporpaMMHBIC CPEACTBA U DJICKTPOHHO-KOMMYHHKAIIMOHHBIC CUCTEMBI TP PCHICHUN CTCPCOMECTPUICCKUX 3a/ad.

[TpuBOUTE IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B TIPUPO/IE M KU3HHU, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPHHU B UCKYCCTBE.

HpI/IMCHSITB IMOJIYYCHHBIC 3HAHWA Ha MNPAKTHUKE. aHAJIU3HUPOBATH PCAJBHBIC CUTyallUM W IMPHUMCHATH HW3YUCHHBIC IMOHATHA B IMPOLECCE ITOMCKA
pelIeHrs MaTeMaTuyecku choOpMyIupOBaHHOMN MTPOOIIEMBI, MOJIEIMPOBATh PeabHbIE CUTYallUU HA SI3bIKE T€OMETPUHU, UCCIIEI0BATh IOCTPOECHHBIE MOIENIN
C UCITI0JIb30BAHNEM I'€COMETPHUICCKUX HOHITUH U TCOPEM, arirnapara anre6p1>1; peliaTh MPAKTUICCKUC 3aJa4r, CBA3AHHBIC C HAXOXICHUEM I'COMETPHUICCKUX
BCIIMYUH.

11 KJIIACC

OHepI/IpOBaTI) MOHATHUAMU. HUIMHAPHUYICCKad IMOBEPXHOCTD, o6pa3yfom1/1e HHHHHJIqueCKOﬁ MOBEPXHOCTHU, HUIMHAP, KOHUYCCKAA MOBEPXHOCTD,
o0pasyromire KOHHYECKOW TTOBEPXHOCTH, KOHYC; CepruuecKasi TOBEPXHOCTb.

Pacmo3naBate Tena Bpamenust (MUIMHIP, KOHYC, cdepa U map).

OOBICHATH CITOCOOBI TIOJTYUCHHUSI TEJT BpaIlCHUS.

KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepsl U MII0CKOCTH.

OnepupoBaTh MOHATUSMH: IIAPOBOW CETMEHT, OCHOBAaHME CETMEHTA, BBICOTA CETMEHTA;, IIAPOBOHM CIIOW, OCHOBAHME IIAPOBOIO CJIOS, BBICOTA
IIAPOBOTO CJIOST; IIAPOBOM CEKTOP.

Bbrauciare 00bEMBI U TUIOIAAN TIOBEPXHOCTEH T BpaIlleHHs, TeOMETPHUECKUX TeJl C IPUMEHEHHEM (OPMYIL.

OnepupoBaTh NOHSATHSIMH: MHOTOTPAaHHUK, BIHCAaHHBIA B c(epy W ONMHCAHHBIA OKOJIO cdephl, cdepa, BIHCAHHAS B MHOTOTPAaHHHK WJIA TEJO
BpaIlCHUS.

BBIUuCIIATE COOTHOMICHHSI MEX Ty TUIOIIASIMK TOBEPXHOCTEH 1 00BhEMAaMHU TIOJOOHBIX TEIl.

N3006paxkath u3ydaembie GUTYpPBI OT PYKU U C IPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BBINOIHATE (BBIHOCHBIC) IJIOCKUE YEPTEKH U3 PHCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJI CBEPXY, COOKY, CHU3Y; CTPOUThH CEUCHUS TEIl BPAIIICHUSI.

W3Bnekarb, HHTEPIPETUPOBATH U MTPEOOPA30OBHIBATH HH(GOPMAIIUIO O IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPeACTaBICHHYIO Ha YepTekax
U PUCYHKaXx.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BhInoNHATE NEHCTBUS CIOKEHUST BEKTOPOB, BBIYUTAHHS BEKTOPOB M YMHOXXEHHUS BEKTOpa Ha YHCIO, OOBSICHATh, KaKMMH CBONCTBAMH OHHU
obnanator.

[TpuMeHSTh MpaBUIO MapasuieTenunea.



OnepupoBaTh NOHATUAMU: JEKAPTOBbI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJ
MEX1Yy BEKTOPaMH, CKJSIPHOE POU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE Y KOMIUIAHAPHBIE BEKTOPHI.

Haxoautbs cymmy BEKTOPOB U IIPOU3BECHUE BEKTOPA HA YUCIIO, YTOJ MEX/y BEKTOpAaMH, CKaJIIPHOE NPOU3BEACHUE, PACKIIAIBIBATE BEKTOP 110 JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3azaBath IJI0CKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTs reomerpuueckue (akTbl JUIsl pELICHUs CTEPEOMETPUUYECKUX 3ajad, MPENOJaralolliuX HECKOJbKO LIAaroB PELICHMs, €CIIU YCIOBHS
pUMEHEHHs 33]JaHbI B SIBHOH (hopme.

Pemats npocreiinme reoMeTpuuecKkre 3a/1a4i Ha MPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/1A.

Pemarp 3amaum Ha 10Ka3aTeabCTBO MAaTEMAaTHMUECKUX OTHOIIEHUN M HAaxXOXKIEHHE I'€OMETPUUYECKUX BEJIMYMH MO 00pas3lamM WM alropuTMam,
MIPUMEHSIS] U3BECTHBIE METO/IbI TP PEIICHNN CTaHIapPTHBIX MaTeMaTUYECKUX 3a/1au.

[IpumeHsTh npocTeline NporpaMMHbIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU PELLIEHUU CTEPEOMETPHUECKUX 3aa4.

[IpuBoIMTE IpUMEPHI MaTEMATUYECKUX 3aKOHOMEPHOCTEHN B MPUPOJIE U KU3HHU, paclio3HABaTh MPOSIBICHNE 3aKOHOB T€OMETPUHN B UCKYCCTBE.

[IpuMeHsTh MOMydYeHHblE 3HAHUS Ha TMPAKTUKE: aHAIM3UPOBATh peajbHbIe CUTyallMM M NPUMEHSATh H3y4EHHbIE MOHSTHS B Ipoliecce MoHcKa
pelIeHns MaTeMaTuyecku chopMyIupOBaHHOMN MTPOOIIEMBI, MOJIEIUPOBATh PeajbHbIE CUTYallUH Ha SI3bIKE F€OMETPHUH, UCCIIEI0BAaTh OCTPOCHHBIE MOJIENH
C UCIOJIb30BaHNEM T'€OMETPUUECKUX MOHATUI U TEOpEM, amrapaTa anreOpsbl; pelarh NpakTHYeckue 3a7auu, CBA3aHHbIE C HAX0XK/IEHUEM IeOMEeTPUUECKUX

BEJIUYMH.
TEMATHYECKOE IIVIAHUPOBAHHUE
10 KJIACC
KoanuecTBo 9acoB
Ne HaumeHnoBaHue pa3aejioB H TeM MPOrpaMMbI K 11 J1eKTpOHHbIE (LHPPOBLHIE)
n/n pasi porp Bcero OHTPO.ILHBIE paKTHiecKue oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThI
https://urok.1c.ru/library/mathematics/
1 BBenenue B crepeoMeTpuio 10 0 0 Elekron_resursy FGOS 20?2 >
11 _Kkl/Geometry 10/vvedenie v_stere
ometriju/
TIpsMBIE 1 IIOCKOCTH B TIPOCTpAHCTEE https://urok.1c.ru/library/mathematics/
2 [TapannenpHOCTD T }IMI:IXI/IHJ'IOCI(OCTe.ﬁ 12 1 0 Elekron_resursy FGOS_2022_5-
P p 11 _kl/Geometry 10/
https://urok.1c.ru/library/mathematics/
3 [lepnieHIMKYIAPHOCTD NMPSAMBIX U INIOCKOCTEN 12 0 0 Elekron_resursy_FGOS 202.2 >
11 _kl/Geometry 10/perpendikulyarno
st/
4 VYrasl MKy OPSAMBIMU U MIJIOCKOCTSIMU 10 1 0 https://infourok.ru/prezentaciya-po-



https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Geometry_10/vvedenie_v_stereometriju/
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Geometry_10/vvedenie_v_stereometriju/
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Geometry_10/vvedenie_v_stereometriju/
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Geometry_10/vvedenie_v_stereometriju/
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Geometry_10/
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Geometry_10/
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Geometry_10/
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Geometry_10/perpendikulyarnost/
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Geometry_10/perpendikulyarnost/
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Geometry_10/perpendikulyarnost/
https://urok.1c.ru/library/mathematics/Elekron_resursy_FGOS_2022_5-11_kl/Geometry_10/perpendikulyarnost/
https://infourok.ru/prezentaciya-po-geometrii-na-temu-ugol-mezhdu-pryamimipryamoy-i-ploskostyu-i-ploskostyami-klassi-331615.html

geometrii-na-temu-ugol-mezhdu-
pryamimipryamoy-i-ploskostyu-i-
ploskostyami-klassi-331615.html
https://infourok.ru/prezentaciya-po-

5 MHoTrorpaHHUKH 11 1 0 geometrii-na-temu-mnogogranniki-
10-klass-4222156.html
https://infourok.ru/elektronnyj-

6 OBHEMBI MHOTOTPAHHHKOB 9 1 0 obrazovatelnv|-resurs-po-mate_matlk_e-
na-temu-obyomy-mnogogrannikov-i-
tel-vrasheniya-4898232.html

7 [ToBTOpEHME: CEUECHMS], PACCTOSIHUS U YIJIbI 4 1 0

OBHIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 5 0
11 KJIACC
KoanuecTBo uacoB
Ne JyekTpoHHbIE (U PpOBbIE)
HaumeHnoBanue pa3aejioB H TEM IIPpOrpaMmMmabl KOHTpOJIbeIe HpaKTI/lquKI/Ie
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThI

1 Tena Bpamienus 12 0 0 https://ppt-online.org/1392109
https://shareslide.ru/geometria/eor-

2 OOBEMBI Tel 5 1 0 prezentatsiya-obemy-tel-
vrashcheniya-geometriya

3 BeKTODEL M KOODIMHATEL B TDOCTOANCTRE 10 1 0 https://resh.edu.ru/subject/lesson/5724

P P pocTp /conspect/21891/

4 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AT 7 1 0

3HAHUH
OBHIEE KOJIMYECTBO YACOB I10 IIPOI'PAMME 34 3 0



https://infourok.ru/prezentaciya-po-geometrii-na-temu-ugol-mezhdu-pryamimipryamoy-i-ploskostyu-i-ploskostyami-klassi-331615.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-ugol-mezhdu-pryamimipryamoy-i-ploskostyu-i-ploskostyami-klassi-331615.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-ugol-mezhdu-pryamimipryamoy-i-ploskostyu-i-ploskostyami-klassi-331615.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-mnogogranniki-10-klass-4222156.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-mnogogranniki-10-klass-4222156.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-mnogogranniki-10-klass-4222156.html
https://infourok.ru/elektronnyj-obrazovatelnyj-resurs-po-matematike-na-temu-obyomy-mnogogrannikov-i-tel-vrasheniya-4898232.html
https://infourok.ru/elektronnyj-obrazovatelnyj-resurs-po-matematike-na-temu-obyomy-mnogogrannikov-i-tel-vrasheniya-4898232.html
https://infourok.ru/elektronnyj-obrazovatelnyj-resurs-po-matematike-na-temu-obyomy-mnogogrannikov-i-tel-vrasheniya-4898232.html
https://infourok.ru/elektronnyj-obrazovatelnyj-resurs-po-matematike-na-temu-obyomy-mnogogrannikov-i-tel-vrasheniya-4898232.html
https://ppt-online.org/1392109
https://shareslide.ru/geometria/eor-prezentatsiya-obemy-tel-vrashcheniya-geometriya
https://shareslide.ru/geometria/eor-prezentatsiya-obemy-tel-vrashcheniya-geometriya
https://shareslide.ru/geometria/eor-prezentatsiya-obemy-tel-vrashcheniya-geometriya
https://resh.edu.ru/subject/lesson/5724/conspect/21891/
https://resh.edu.ru/subject/lesson/5724/conspect/21891/

Kypc «BeposiTHOCTb U CTATHCTHKA»

Pabouas mporpamma ydeOHOro Kypca «BeposTHOCTh M cTaTHCTHKa» 0a30BOro ypoBHs it oOydarommuxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
@enepanbHOTO TOCYAAPCTBEHHOTO 00pa3oBaTEIbHOrO CTaHIApTa CpPeAHEro oomero oOpa3oBaHusA, € Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHHIA,
IpeIbABISEMBIX K MaTEMaTUUECKOMY 00pa30BaHUIO, U TPAIULMI poccuiickoro oOpa3oBanus. Peannzanus nporpaMmbl 00ecrieYuBaeT OBIA/IEHUE KIIOYEBBIMU
KOMIICTCHUOUAMHU, COCTABJIAIONIMMU OCHOBY MJId CaMOpasBUTUA W HCHOPCPLIBHOI'O 06p330BaHI/I$I, OEJI0CTHOCTh 06HICKy.HI)TypHOFO, JIUYHOCTHOI'O H
IMO3HABATCJIBbHOI'O PA3BUTHA JIMYHOCTH 06yan011mxcsL

HEJIN U3YUYEHUSA YYEBHOI'O KYPCA

VYueOHblil Kypc «BepoATHOCTh M CTaTUCTHKa» 0a30BOTO YPOBHS SIBJISIETCS MPOJOJDKEHUEM U Pa3BUTHUEM OJHOMMEHHOTO ydyeOHOro Kypca 0a3oBOTro
ypOBHS OCHOBHOM I1KoJbl. Kypc npennaznauen ans GpopmMupoBaHus y 00y4aromMUXCsl CTATUCTUYECKON KyJIbTYphl U MOHUMAaHMS POJIM TEOPUHM BEPOSTHOCTEH
KaK MaTeMaTU4YeCKOT0 WHCTPYMEHTAa MJJIsl M3YUeHHs CIy4alHbIX COOBITHI, BeNWYMH M mpoleccoB. [Ipm u3ydeHMM Kypca oOoramiaroTcsi MpeCcTaBIE€HUs
ydamuxcesa 0 METOoJax HCCICAOBAHUA HM3MCHUYMBOI'O MHpA, PAa3BUBACTCA INMOHMMAHUC 3HAYUMOCTH H 06HIHOCTI/I MaTEMATHYCCKUX MECTOAOB IIO3HAHUA KaK
HEOTHEMJIEMO YaCTH COBPEMEHHOT'O €CTECTBEHHO-HayYHOTO MHUPOBO33PEHUSI.

Cogep:xaHue Kypca HalpaBlIEHO Ha 3aKpeIUICHHE 3HaHHM, MOJYYEHHBIX MPH HM3YYEHHUU Kypca OCHOBHOM IIKOJBI MU HAa pa3BUTUE MPEJCTaBICHUNA O
CJ'Iy‘-IaI\/IIHI)IX BCJIMYHMHAX U B3aUMOCBA3AX MCKAY HUMH Ha BAXKHBIX ITPUMEPAX, CHOKETBI KOTOPBIX MOYCPITHYTHI U3 OKPYXKAIOIICTO MUpa.

B cooTBeTcTBHM ¢ yKa3aHHBIMH IEISIMH B CTPYKType yueOHOTO Kypca «BeposSiTHOCTh M CTAaTUCTHKA» CPEIHEH IIKOJIBI Ha 0a30BOM YpPOBHE BBIJICIICHBI
CIIEAYIOIIHNE OCHOBHBIE COEpKaTeNbHbIE IMHUM: «CllydailHble COOBITHS U BEPOSTHOCTIY, «CiTyyaiiHble BETMUYMHBI U 3aKOH OOJIBLINX YHCEID.

BaxHylo yacTh Kypca 3aHMMaeT M3ydyeHHE I'€OMETPUUYECKOrOo M OMHOMMAIBHOIO pAaclpe/ieNeHui U 3HAKOMCTBO C UX HENPEPbIBHBIMH aHAJIOTaMH —
MI0Ka3aTeJIbHBIM U HOPMAJIbHBIM PacIpeeICHUsIMU.

Conepxxanne nuaun «CiydaitHble COOBITHSI U BEPOSITHOCTH» CIIY>)KHUT OCHOBOHW i (DOPMUPOBAHMS MPEACTABICHUN O pacHpele]ICHUU BEPOSITHOCTEH
MEX]ly 3HAUCHHMSIMM CIy4ailHbIX BEJMYMH, a TAaKXKe 3Ta JUHHUA HeoOXoAuMa Kak 0a3za JUlsl M3ydeHHs 3aKoHa OOJIBIIMX 4Yucesl — (PyHJaMEeHTalIbHOIO 3aKOHa,
JEUCTBYIOLIETO B IPUPOJIE U OOLIECTBE U UMEIOLIEr0 MaTeMaTu4ecKyto popmanu3zanuo. CaM 3aK0H OOJIBIINX YHCEIN MIPeUlaraeTcsi B 03HaKOMUTEbHOM popme
C MMUHUMAJIbHBIM HCII0JI30BaHHEM MaTeMaTH4eCKOro (popManusma.

Tembl, cBA3aHHBIE C HENPEPHIBHBIMU CIy4allHIMU BEITMUMHAMU, aKLIEHTUPYIOT BHUMAHHUE IIKOJbHUKOB Ha ONMCAHUU U U3YyYEHUU CIIy4ailHbIX SBJICHUH C
IIOMOIIBbIO HeNpepbIBHbIX (YyHKIUI. OCHOBHOE BHUMaHME YAEISAETCS IOKa3aTeIbHOMY M HOPMAJIBHOMY paclpelesieHUsIM, MPH 3TOM Ipeanosiaraercs
03HAKOMUTEJIbHOE U3y4eHUe MaTepuaia 0e3 10Ka3aTesIbCTB NPUMEHSIEMbIX (aKTOB.

MECTO KYPCA B YYEBHOM IIJIAHE
Ha usyuenue kypca «BeposTHOCTh U CTaTUCTHKa» Ha 0a30BOM YPOBHE OTBOAMTCS | yac B HENENI0 B TEUEHHE KaXKJIOro roga o0ydeHus, Bcero 68 yueOHbIX
4acoB.
COJEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

[IpencraBneHue NaHHBIX C MOMOIIBI0 Tabmul U auarpamMm. CpenHee apupMeTHuUecKoe, Me[uaHa, HauOoJblllee W HaUMEHbIIee 3HAUYEHUs, pa3Max,

JMCTIEpPCUsl M CTaHAAPTHOE OTKJIOHEHUE YHCIIOBBIX HAOOPOB.



CnydaiiHple SKCHEPUMEHTHI (OMBITHI) M CIydailHble COOBITHS. DJeMeHTapHble cOObITHS (Mcxozbl). BepostHocTh ciywaifHoro coObiTHs. bim3octsb
9acTOTBl M BEPOATHOCTH coObITHHA. CiydaiiHble OMNBITHI C PAaBHOBO3MOXKHBIMU DJIEMEHTAapPHBIMH COOBITUSIMU. BeposaTHOCTH COOBITHIA B OMBITax C
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU.

Omnepanuu HajJ COOBITUSIME: TIEpecedeHue, 00beTMHEHHE, TIPOTUBOTIOIOKHBIE cOOBITHS. [narpammel Ditnepa. @opMysia cI0KEHHS BEPOSITHOCTEH.

VYcioBHas BEPOSITHOCTh. Y MHOKEHUE BeposiTHOCTEN. JlepeBo ciaydaiiHoro skcnepuMmenTa. @opmyia 1noiaHoi BepostHocTu. HezaBucrumblie cOOBITHS .

KomMoOunatopHoe npaBmiio ymHOKeHus. [lepectanoBku u pakropuair. Yucio coueranmii. Tpeyronsuuk [lackans. @opmyna 6maoma HetoroHa.

bunapHbIii citydaliHbIM ONBIT (MCIIBITAHKE), ycrieX U Heynada. HezaBucumble ucnbiTanus. Cepusi HE3aBUCUMBIX UCIBITAaHUMN 10 nepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIBITAHUN bepHyuin.

Cnyuaiinas BenmuuuHa. Pacnpenenenue BeposiTHocTeil. Jlmarpamma pacrnipenenenus. [Ipumepsl pacmpeneneHuil, B TOM YHCIE, T€OMETPUUYECKOE W
OMHOMUAIBHOE.

11 KJIACC
YUucnoBble XapaKTEPUCTUKU CIYYAHBIX BEIMYMH: MATEMATHYECKOE OXKHIAHWE, TUCIEPCHUS] M CTAaHAAPTHOE OTKJIOHEeHue. lIpumepsl mpumMeHeHus
MaTeMaTHYeCKOTO OXKHMJAHUS, B TOM YHCJIE€ B 3aJadyaX M3 TIOBCEIHEBHOW >KM3HA. MaTeMaThueckoe OXHUJaHue OWHApHOW CIIy9ailHOW BEJIMYUHBI.
MareMaTtrnueckoe 0KUIaHNE CYMMBI CITYJaiiHBIX BETUYMH. MaTeMaTH4YeCKoe OKUJaHUE U TUCTIEPCHS TEOMETPHIECKOTO M OMHOMHUAJILHOTO PACIIPEICIICHHM.
3aKoH OOJIBIITUX YKCET U €T0 POJIb B HAyKe, MpUpojie U obmecTBe. BRIOOPOUYHBIM METO MCCIIETOBAHUH.
[Ipumepsl HENMpPEpBIBHBIX CIIy4allHbIX BeJIWMYMH. [loHSATHE O MJIOTHOCTHM pacmpeneneHud. 3aJadd, MPUBOMASIIME K HOPMAIBHOMY pPacHpeiesieHUIo.
[TonsiTHE O HOpMAILHOM PacHpeEICHUH.

INJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE PE3yNbTaThl OCBOCHUS MPOrpaMMbl yueOHOTo npeameTa «MaremaTrka» XapakTepu3yrTCs:

I'paxnanckoe BocnuTaHue:

c(OpPMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIMH OOYYAIOIIErocsl KaK aKTUBHOTO W OTBETCTBEHHOTO 4JIEHA POCCHUHCKOTO OOIIecTBa, MPEACTABICHUEM O
MaTeMaTHYeCKUX OCHOBAaX (DYHKIIMOHHPOBAHHS DPA3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp TPakIaHCKOTO o0miecTBa (BbIOOPHI, ONMPOCH U Mp.), YMEHUEM
B3aMMO/ICHCTBOBATh C COLIMAIBLHBIMU HHCTUTYTAMH B COOTBETCTBUU C X (DYHKIMSIMHU M Ha3HAYCHHUEM.

IlaTpuoTnyeckoe BocUTAHHE:

c(OPMUPOBAHHOCTHIO POCCUUCKON TPa)kIaHCKON WACHTUYHOCTH, YBAXKEHUS K TPOIIJIOMY M HACTOAIIEMY POCCUHUCKONW MaTeMaTHKH, IIEHHOCTHBIM
OTHOILIEHUEM K JOCTHKEHUSAM POCCUMCKUX MAaTEMAaTUKOB M POCCUMCKOM MaTeMaTUYECKOW IIKOJIBI, K MCIOJb30BAHUIO ATHX JOCTUKEHUU B JIPYTUX HAYKaXx,
TEXHOJIOTHUSX, c(hepax FIKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS

OCO3HAHMEM JYXOBHBIX LIEHHOCTEH POCCHUICKOro Hapona; cPOpPMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, STHUECKOTO IMOBEICHMS, CBS3aHHOTO C
MPAKTUYECKUM MMPUMEHEHHEM JIOCTHIKEHUN HAYKU U JAEATEIHbHOCTHIO YUEHOTO; OCO3HAHUEM JIMYHOTO BKJIAJa B MMOCTPOEHUE YCTOWYMBOTO Oy TIyIIETO.



IcTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOIIEHHWEM K MHUPY, BKJIIOYas OJCTETUKY MaTEeMaTHYEeCKHX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/a4, pEIICHUH, pPaCcCyKICHHIA,
BOCHpI/II/IM‘II/IBOCTBIO K MaTE€MaTU4YCCKUM aCIICKTaM pa3JII/I‘-IHBIX BUJIOB I/ICKyCCTBa.

dusnveckoe BOCIUTAHME:

c(OPMHUPOBAHHOCTHIO YMEHHUS MPUMEHATH MaTEMaTHUSCKUE 3HAHHS B MHTEPEcaxX 3JI0POBOT0 U 0€30TIACHOTO 00pasa KU3HH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JI0pOBBIO (30pOBOE MHUTaHHWE, COATAHCHUPOBAHHBI PEKUM 3aHATUH M OTIbIXA, pEryispHas QHU3UYEcKas AaKTUBHOCTH); (U3UIECKOTO
COBCpIHCHCTBOBaHI/ISI, HpI/I 3aHATUAX CHOpTI/IBHO 'O3I[OPOBHT€HI)HOI>1 ACATCIBbHOCTBIO.

TpynoBoe Bociutanue:

FOTOBHOCTBIO K TPYyJy, OCO3HaHHEM ILIEHHOCTH TPYAOIIOOMS; MHTEPECOM K pa3Iu4HbIM cdepaM MNpoPecCUOHANBHON AEATEIbHOCTH, CBSI3aHHBIM C
MaTeMaTHUKON M €€ MPHIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIM BBIOOp Oyaylied mpodeccuu M pealn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIAHBI;
TOTOBHOCTBIO U CTIOCOOHOCTHIO K MaTeMaTHYECKOMY 0Opa30BaHUIO M CaMOOOPA30BAHHIO HA TPOTSHKEHUH BCEH KU3HH; TOTOBHOCTHIO K aKTUBHOMY yYacTHIO B
peHIeHI/II/I HpaKTquCKHX 3aga4v MaTeMaTquCKOﬁ HaHpaBJ'[eHHOCTI/I.

IK0JIOruYecKoe BOCIUTAHHE:

CCbOpMI/IpOBaHHOCTBIO BKOHOFI/I‘IeCKOfI Ky.]'IBTypI)I, IIOHUMAHUEM BJIUSIHUA COIIHUAJIBHO-3KOHOMHWYCCKUX HpOHeCCOB Ha COCTOSHHC HpHpO}IHOfI nu
COITMAIBHOM CpeNbl, OCO3HAHWEM TJIOO0ATLHOTO XapaKTepa SKOJOTHYECKUX MPoOJeM; OpueHTallield Ha MPUMEHEHNE MaTEeMaTHYECKUX 3HAHUW NIl pelieHus
3a/1a4 B 00JIaCTH OKPYXKAIOIIECH CPeibl, INTAHUPOBAHKS TIOCTYIIKOB M OIEHKH X BO3MOXKHBIX MOCIICICTBHUH JIJIs1 OKPYXKAIOIIEH CPeIbl.

I{leHHOCTH HAYYHOI'O NMO3HAHUSA:

c(hOpMUPOBAaHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH W OOIIECTBEHHOW IPAKTUKH, MOHHUMaHUEM
MaTeMaTHYEeCKOW HAyKH Kak cdepbl YeTOBEYECKOW ICATEIHHOCTH, ITANOB €€ Pa3BUTHS W 3HAYUMOCTH JUIS PAa3BUTUS IUBUIM3AIMU;, OBJAICHHUEM SI3BIKOM
MaTeMaTUKd U MaTeMaTHYECKOW KyJIbTYpOU KaK CPEJACTBOM IO3HAHUS MHUPA; TOTOBHOCTHIO OCYILECTBIISATh MPOCKTHYIO M HCCIIEIOBATEIBCKYIO ACS TEIbHOCTD
WHIUBUyAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI
MeranpeaqMeTHble pe3yibTaThl OCBOEHHUS IporpamMmbl ydeOHOro mnpeamera «MareMaTHKay XapakTepU3YIOTCS OBJIAJICHUEM YHHBEpPCAJIbHBIMU
NO3HABAM ENLHBIMU OCUICBUAMU, YHUBEPCANbHLIMU KOMMYHUKAMUBHBIMU OCUCMBUIMU, YHUBEPCANbHBIMU PEYIAMUSHBIMU OeUCEUAMU.

1) Vuusepcanvuvie noznasamenvhule oeticmsus, obecneuusaiom Gopmuposanue 6a306blx KOSHUMUBHBIX NPOYECCO8 00yHaroOuWuxcs (0ceoeHue mMemooos
NO3HAHUSL OKPYIHCAIOU e20 MUpa, NPUMEHEHUe I02UYECKUX, UCCTIe008ameNbCKUX onepayutl, ymeHuil pabomams ¢ uHgopmayueti).
ba3oBrble Jornyeckue 1eHCTBHUA:
® BBIABIATH U XapaKTEpU30BaTh CYIIECTBEHHBIC MPU3HAKM MaTEMaTHYECKHX OOBEKTOB, MOHSATUH, OTHOUICHUH MEXIY MOHATUSIMH; (OPMYIUPOBATH
oTpeJieNieHus] MOHITU; YCTaHABINBATh CYIIIECTBEHHBIN MPU3HAK KiIaccu(PHUKAII, OCHOBAHUS JUIsl 0000IIEHUS U CPAaBHEHUSI, KPUTEPUU TTPOBOAUM OTO
aHanu3a;



BOCIPUHHUMATh, (POPMYIHPOBATH U Pe0OPa30BHIBATH CY)KJICHHS: YTBEPAUTEIbHbIC U OTPULIATENIbHBIE, €JMHUYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,
BBISBJIATE MAaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TNPOTHUBOpEYUsi B (paKTax, JaHHBIX, HAOMIOACHUSAX W YTBEPKACHUSAX; Ipeiarath
KPUTEPUU JUIsl BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNN;

JIEJIaTh BBIBOJBI C MCIIOJIb30BaHUEM 3aKOHOB JIOTUKH, I€YKTUBHBIX U HHIYKTUBHBIX YMO3AaKIIOUYEHUH, YMO3AKIOYEHUH 110 AaHAJIOTHH;

IIPOBOJUTH CAMOCTOSITEJIBHO JIOKA3aTEJIbCTBA MAaTEMATUUECKUX YTBEPKACHUN (MpsMbIE U OT MIPOTUBHOTO), BHICTPAUBATh apryMEHTAIIUIO, IPUBOINUTH
pPUMEPHI H KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KJICHHUS U BBIBOJIBI;

BBIOMpATh croco0 pemieHust ydeOHOM 3amaud (CpaBHHMBATh HECKOJBKO BapHAaHTOB pEIICHHUS, BHIOMpATh HambOoyiee MOAXOAAIUN C Yy4&€ToM
CaMOCTOSITEJIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble nuccienopareibcKue AeiicTBU:

HCI0JIb30BAaTh BOMPOCHI KaK HCCIIENOBATENbCKUM MHCTPYMEHT MO3HAHUS; (POPMYIMPOBATH BOMPOCHI, (PUKCUPYIOIIHE HMPOTUBOpPEUYHE, MpoOseMy,
YCTaHaBJIMBATh HCKOMOE U JaHHOE, JOPMHUPOBATH TUIIOTE3Y, ApPTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;

MIPOBOJUTH CAMOCTOSITENILHO CIUIAaHWPOBAHHBIN IKCIIEPUMEHT, UCCIIEJOBAaHUE TI0 YCTAHOBIIEHUIO 0COOEHHOCTEH MaTeMaTHYeCKOro 0ObEeKTa, SIBJICHUS,
IIpolLiecca, BBISBICHUIO 3aBUCUMOCTEN MEXAY 00BEKTaMHU, SIBIICHUSMU, POLIECCAMU;

CaMOCTOSITEIFHO (POPMYIIUPOBATH 000OIIEHHS] M BBIBOJBI MO pe3yJabTaTaM MPOBEAEHHOTO HAOJIOJCHUSI, UCCIICIOBAHMS, OIICHUBATH JIOCTOBEPHOCTH
MOJTYYCHHBIX PE3YJIbTAaTOB, BHIBOJIOB M 0000IIECHNI;

IIPOTrHO3UPOBATh BO3MOXKHOC Pa3BUTUC ITPOIECCA, a TAKKE BbIABUT'ATh ITPECAIIOJIOKCHHA O €0 PAa3BUTHU B HOBBIX YCIIOBUAX.

Pa6ora ¢ undopmanmeii:

BBISIBIIATH AepULINTHI MHPOPMALIUU, JAHHBIX, HEOOXOAUMBIX JUIS OTBETa HAa BOIIPOC U JUIs PEIICHUS 3a1auu;

BBIOMpATh MH(POPMALIMIO U3 MCTOYHUKOB PA3UYHBIX THIOB, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIUIO Pa3TUYHBIX
BUJIOB ¥ (POPM IpeICTaBICHUS;

CTPYKTYpPUPOBATh UH(OPMALINIO, IPEICTABIATH €€ B pa3IMuHbIX opMax, WILTIOCTPUPOBATH IpaduuecKy;

OIICHUBATh HAAEKHOCTh HH(POPMALIMH IO CAMOCTOSITENIBHO CHOPMYIUPOBAHHBIM KPUTEPHSIM.

2) VHueepcanvHble KOMMYHUKAMUGHBLE OCliCMEUsl, 00eCnedusarom chopmMupo8aHHoCns COYUATbHBIX HABLIKOS 0OYUAIOUJUXCSL.

OO0menue:

BOCIIPUHUMATh U (DOPMYIHPOBATH CYXKICHHSI B COOTBETCTBUU C YCIOBHUSIMU M LIEISIMH OOIIEHHS; SICHO, TOYHO, TPaMOTHO BBIP@XATh CBOIO TOUKY
3peHus B yCTHBIX M MUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 10 X0y pelIeHUs 3a7aui, KOMMEHTUPOBATh MOJIY4YEeHHBIH PE3yabTaT;

B X0J1e 00CY)KJIeHHsI 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOi TEMBI, TPOOJIEMBI, pelIaeMoil 3a1a4u, BbICKa3bIBaTh HJIEH, HAalleICHHbIE HA TIOUCK
PEIICHHUS; COMOCTABISATH CBOM CY)KJIEHUS C CY)KICHUSMU APYTUX YYaCTHUKOB JMajora, OOHapyXKUBaTh pa3jilyure U CXOICTBO MO3UIUI; B KOPPEKTHOM
dbopme hopmynupoBaTh pa3HOTIACHS, CBOU BO3PAKECHHUS;

MIPEJICTaBIATh PE3YIbTAaThl PEIICHUs 33aJaui, SKCIIEPHUMEHTa, UCCIIEeIOBaHMS, TPOEKTa; CAMOCTOSITEIbHO BBIOMPATh (pOopMaT BBICTYIUICHHS C YIETOM
3a]1a4 MPE3eHTAIMN U 0COOEHHOCTEH ayAUTOPHH.



CoTpyannuecTBo:

¢ [IOHUMAaTh W HCIIOJIE30BATh MPEUMYIIECTBA KOMAHIHOW M WHAWBHYyaJbHOW palbOTHI MPH PEUICHUH yYeOHBIX 3a/1a4; MPUHUMATh 1€Ib COBMECTHOM
NEATeNbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOI paboThl, pacrpenensTh BUAbI paboT, JOroBapHBaThCs, 00CYXAaTh MPOIECC U pe3yabTaT
paboThI; 06001AaTh MHEHHS HECKOJIBKUX JIFO/ICH;

® yYacTBOBaTh B TPYIMIOBHIX (popmax paboThl (0OCYXIeHHS, OOMEH MHEHUH, «MO3TOBBIC INTYPMBI» W HHBIC); BBIMOIHITH CBOIO YacTh pabOTHI U
KOOPJAMHUPOBATH CBOM JCHCTBUA C JAPYTMMH WICHAMH KOMAaH[bI, OIICHHMBATh KA4eCTBO CBOETO BKJIaJa B OOMIMM MPOIYKT IO KPUTEPHUSIM,
c(hOpMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vnusepcanvnvie pecynamuensle oeticmausi, 006ecnedugarom Gopmuposanue CMvlCi08bIX YCMAHOBOK U HCUZHEHHBIX HABBIKOG JUUHOCHIU.

Camoopranu3anusi:

COCTaBJIATh IUIaH, AJITOPUTM pEILIEHUs 3aJaud, BbIOMpaTh CHoco0 peleHuss ¢ y4€TOM MMEIOIIUXCS PEeCcypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,

apryMeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHHH ¢ y4ETOM HOBOM HH(OpMALIUUL.

CaMOKOHTPOJIb:

® BJIaJICTh HaBBIKaAMH MO03HAaBaTENLHOM pe(i)ﬂeKCI/H/I KaK OCO3HaHHA COBEPIIACMBIX I[GﬁCTBHI?I 1 MBICJIMTCJIIBHBIX MPOLCCCOB, UX PE3YIJILTATOB, BJIAACTDH
croco0amMu caMOITPOBEPKH, CAMOKOHTPOJIS MPOIecca M pe3yiibTaTa pelIeH!s MaTeMaTHUeCKOW 3a1a4H;

® MpeABHUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPHU PEIICHUHU 33/1a4H, BHOCUTh KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEJILCTB,
JAHHBIX, HAWJCHHBIX OMIMOOK, BRISIBIIEHHBIX TPYIHOCTEH;

® OIEHMBATh COOTBETCTBUE pe3y/lbTaTa LMW M YCIOBUSAM, OOBSICHATH NPUYMHBI JOCTH)KEHUS WM HENOCTHKEHHUS PEe3ylbTaToOB JAEATEIbHOCTH,
HaXOJUTh OIINOKY, 1aBaTh OL[EHKY TPHUOOPETEHHOMY OIIBITY.

MNPEJIMETHBIE PE3YJIbTATBI
10 KVIACC

UuTath U CTPOUTH TAOJIULIBI U JUATPAMMBIL.

OnepupoBath NOHATHAMU: CpefHee apudMeTHIecKoe, MeIuaHa, HanOoblliee, HauMeHbIlIee 3HaUeHHEe, pa3MaX MacCUBa YHUCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATHSAMH: CIyYalHBIA IKCIEPUMEHT (OMBIT) U CIIydallHOE COOBITHE, AJIIEMEHTapHOE COOBITHE (AJIEMEHTAPHBIH HMCXOJ) CIYy4aliHOIrO
OTIbITa; HAXOJUTh BEPOSITHOCTH B OIBITAX C PaBHOBO3MOKHBIMH CIy4allHBIMH COOBITHSIMH, HAXOJUTh U CPABHUBATH BEPOSITHOCTH COOBITUH B M3y4EHHBIX
CIIydaifHbIX SKCIIEPUMEHTAX.

Haxonuts u popMynarpoBaTh coObITHS: IEpeceueHne U 00bEMHEHUE TAaHHBIX COOBITHI, COOBITHE, TPOTUBOIOJI0KHOE TAHHOMY COOBITHIO; IT0JIb30BAThCS
auarpamMmmamu Diinepa 1 (GopMyIoi ClI0KEeHHs BEPOATHOCTEH MU pelIeHnH 3a/1a4.

OmnepupoBaTh MOHATUSAMH: YCIOBHAs BEPOSTHOCTb, HE3aBUCHUMBIE COOBITHS; HaXOJIUTh BEPOSATHOCTH C MOMOILBIO MPaBUIa YMHOKEHHUS, C TOMOIIbIO
JiepeBa CIIy4aifHOTO OTIbITA.

[TpuMeHsATH KOMOMHATOPHOE MPABWIIO YMHOKEHUS IPU PEIICHUH 3a/1au.



OnepupoBaTh MOHATHUSMH: HCIBITAHUE, HE3aBUCUMBIC HCIBITAHUS, CEPHsl MCIBITAHWM, yCIeX M HeyAada,; HaXOJUTh BEPOATHOCTH COOBITHH B CEpUU
HE3aBUCUMBIX UCTIBITAHUH JI0 TIEPBOTO YCIeXa; HAXOAUTh BEPOATHOCTH COOBITHI B CEpUH UCTIBITaHUI bepHysu.
OnepupoBaTh NOHATUAMU: CllydaiiHasi BEJIMUMHA, pacpeesIEHue BEPOSATHOCTEN, JuarpaMma pacipeaeieHusl.

11 KJIACC
CpaBHUBATh BEPOATHOCTH 3HAUYEHUH CITydaliHOW BEJIMYMHBI 110 PACIPENEICHHUIO WU C IIOMOIBIO JHarpamm.
OnepupoBaTh MOHATHEM MATEMaTHYECKOIO OXHJAHUS; MPUBOAUTH MPUMEPHI, KaK MPUMEHSETCS MaTEMaTHYECKOE OKUJAHHE CIIydyalHON BEIMYMHBI

HaxXOoJUTh MAaTCMAaTUYCCKOC OKUJAHUC ITO0 JAaHHOMY PacCpCACICHUTO.

HmeTsb npencTaBieHue 0 3aKOHe OOJIBIINX YHCE.

Nwmets npencTaBieHne 0 HOPMaJIbHOM paclpeeeHUH.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuecTBo 4acoB
Ne HanMenoBamme K n JyekTpoHHbIE (LU PpOBbIE)
o/ pa3/ieJloB M TEM NPOrpaMMbl Beero OHTPOJILHbIE paKTHYecKHe 06PA30BATEILHBIE PECYPChI
padoThbI padoThI
1 HpencTapetiiie TAHKEIX 1 OMHCATE LA 4 0 0 https://vk.com/wall-222462370_22
CTaTHUCTHKA
CrnydaifHple OTIBITHI M CITy9aiiHbIC COOBITHSI, OTIBITHI http S://umk'lc'ru”.l Prarv/mathemz,ithS/VI
2 ’ 3 0 1 rtualnye laboratorii_po_matematike 7
C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH HCXOdaMH 11 klteoriva verovatnostey/
OmepaIy Ha1 COBHITHAMM, CIOKEHHE https://urok.1c.ru/ I_i_brarv/mathemgtics/vi
3 BepOATHOCTE ’ 3 0 0 rtualnye Igboratoru po_matematike 7
11 _Kl/teoriya_veroyatnostey/
YcnoBHas BEPOSTHOCTD, IEPEBO CIY4aHHOTO https://urok.1c.ru/library/mathematics/vi
4 ombiTa, (hopMyJia MOJHON BEPOSTHOCTH U 6 0 0 rtualnye laboratorii_po_matematike 7
HE3aBUCHUMOCTb COOBITUM 11 Kl/teoriya_veroyatnostey/
https://urok.1c.ru/library/mathematics/vi
5 DneMeHThl KOMOMHATOPUKU 4 0 0 rtualnye_laboratorii_po_matematike 7
11 Kkl/teoriya_veroyatnostey/
https://urok.1c.ru/library/mathematics/vi
6 Cepun mocieoBaTENbHBIX UCTIBITAHUN 3 0 1 rtualnye laboratorii po matematike 7
11 kl/teoriya veroyatnostey/



https://vk.com/wall-222462370_22
https://urok.1c.ru/library/mathematics/virtualnye_laboratorii_po_matematike_7_11_kl/teoriya_veroyatnostey/
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https://urok.1c.ru/library/mathematics/vi
7 CrydaiiHble BEJTMYMHBI U PACIIPEICIICHHSI 6 0 0 rtualnye_laboratorii_po_matematike 7
11 Kl/teoriya veroyatnostey/
8 O0001IeHME U CUCTEMATU3ALUS 3HAHUN 5 2 0
OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 34 2 2
11 KJIACC
KoaunyecTBo yacoB
Ne DJIeKTpPOHHbIe (L (POBbHIE)
HaumeHoBaHue pa3iejioB U TeM NMPOrpaMMBbI Kontpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTsbI
https://multiurok.ru/files/all-

1 MaremaTruecKoe OKUAaHNE CIyIaliHOW BETHYNHBI 4 0 0 matematicheskoe-ozhidanie-summy-
sluchainykh-ve.html
https://infourok.ru/urok-po-algebre-i-

Jlucriepcusi ¥ CTaHIAPTHOE OTKIIOHCHUE CITyJaifHOM nachalam-analiza-dispersiya-i-srednee-

2 4 0 1 ; -

BEJIMYMHBI kvadratichnoe-otklonenie-11-klass-
4278563.html
https://www.yaklass.ru/p/algebra/11-
klass/nachalnye-svedeniia-
matematicheskoi-statistiki-9176/zakon-

3 3aKkoH 0OJIBIINX YHUCET 3 0 1 ” ; :
raspredeleniia-veroiatnostei-zakon-
bolshikh-chisel-10288/re-a76720ab-
07dd-431a-b57a-19h9498e2a76
https://nsportal.ru/shkola/matematika/libr

4 HenpepbiBHBIE CiTydaifHbIe BEINYNHBI 5 0 0 ary/2021/08/23/ravnomernoe-

(pacmpenenenus) raspredelenie-nepreryvnoy-sluchaynoy-
velichiny

5 HopmaiieHOe pacnpeaeneHus 2 0 1 https://ppt-online.org/797386

6 HOBTOPCHI/IC, 000011[eHrE U CUCTEMATU3 AN 19 5 0

3HAaHUHN

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 34 2 3
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