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IHHOACHUTEJBbHAA 3AIINCKA

Anrebpa sBIISI€TCSI OJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHMs: OHA
o0ecrieunBaeT U3yyeHHe IPYTruX JTUCHUIUINH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U TYMaHUTapPHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOJOJDKEHUSI 00pa30BaHUs U B IMOBCETHEBHOM JKU3HU.
PazBute y oOyuaromuxcs Hay4YHBIX [PEICTaBICHUM O TMPOUCXOXKACHUU U CYIIHOCTU
anreOpandeckux aOCTpakiui, Crnocod0e OTPaKCHHS MATEeMATHYECKON HAyKOW SBICHUH U
IPOLIECCOB B MIpHUpOJEe U OOIIECTBE, POJIM MATEeMAaTUYECKOTrO MOJICIHPOBAHUS B HAay4YHOM
MO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAa4eCTB
MBILUICHHSI, HEOOXOAUMBIX JUIsl aJlaliTallid B COBpeMEHHOM IudpoBoM oOmiecte. M3yueHue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOU
JeMCTBUSL U BBIBOJBI, (GOPMYIHpPOBaTh yTBepkaeHHs. OcBOeHHE Kypca anreOpbl o0ecreynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOydYaloluXcs: OHHM HCHOJB3YIOT JeAYKTUBHBIE U
WHIYKTUBHBIE PACCYXKACHUs, 0000IIEHNE W KOHKPETH3alUio, abCTparupoBaHWE W AHAIOTHIO.
OOyuenne anreOpe MpeAnonaraeT 3HAYUTEIbHBIM OOBEM CaAMOCTOSTENBHON AESITENTbHOCTH
o0ydaroluxcsi, MO3TOMY CaMOCTOSITEIbHOE pEIIEHUE 3aJady  SBJSETCS — peajau3anueit
JESATEIIbHOCTHOTO MPUHIINIIA O0yYEHUSI.

B crpykType mnporpammsl yuyeOHOro kKypca «Anredpa» 8 Kiacc OCHOBHOE MECTO
3aHUMAIOT COJEPXKATENbHO-METOANYECKUEe TUHUHU: «Yucaa U BBIYUCICHUSNY, «AJredpandyeckue
BBIDAKECHUS», «YPABHEHUsS M HEpPABEHCTBa», «PDyHKUUN», «BEpOSTHOCTb M CTATUCTHUKA».
Kaxnas u3 3TX copepKareabHO-METOJANYECKUX JTUHUN Pa3BUBACTCS HA NPOTSIKEHUH TPEX JIET
U3y4YeHHs Kypca, B3aUMOJICHCTBYS C IPYyTMMH €ro JIMHUSMH. B Xoze n3ydyenus: yueOHOro Kypca
00y4JaromuMCs TPUXOAUTCS JJOTHYECKH PACCy>KIaTh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
S3BIK. B CBSI3M ¢ 3THM B mporpammy y4eOHOTo Kypca «Anredpay BKIIOYSHB HEKOTOPHIE OCHOBBI
JIOTMKH, MpPEJICTAaBJICHHbIE BO BCEX OCHOBHBIX pa3Jiellax MaTeMaTH4ecKoro oOpa3oBaHUS U
CIOCOOCTBYIOIIIME OBJAJACHUIO O0YyYaroIIMMHUCS OCHOB YHHBEPCAJIBHOIO MaTeMaTHYeCKOTro
a3bika. CoziepKaTesIbHOM U CTPYKTYpHOU 0COOEHHOCTBIO YyUeOHOro Kypca «Anredpay sSBIsEeTCS
€ro UHTETPUPOBAHHBIN XapaKTep.

Copepxanne ymHMN «Yucaa W BBIYHMCIEHUS» CIY>)KUT OCHOBOM I JajbHEMILIEro
U3Y4YEHUsS] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYyYaroIIMXCS JIOTUYECKOTO MBIILIECHUS,
(OpMHPOBAHHIO YMEHHs MOJb30BaThCs ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOJUMBIX Ul MOBCEIHEBHOM XH3HU. Pa3BUTHE MOHATHS O YHUCIIE Ha YpOBHE
OCHOBHOT'O 0011Iero 00pa3oBaHUs CBSI3aHO C PAllMOHAJIBHBIMU U MPPALMOHATIBHBIMHU YHCIAMH,
(GbopMHUpPOBAHUEM TIPEACTABICHUIN O JEHCTBUTEILHOM YHMCIEe. 3aBEPIICHHUE OCBOCHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeMY 001eMy 00pa3oBaHUIo.

Conepxkanne JAByX alreOpanyeckux JHUHUM — «ANreOpandeckue BBIPAKECHUS» U
«YpaBHEHUSI U  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHHIO Yy  OOydYarOUIMXCS
MaTeMaTUYeCKOro arnrapara, HEOOXOJWMOTo s pEelIeHUs 3a7ad MaTeMaTHKH, CMEXHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7au. Ha ypoBHE OCHOBHOIO 0011ero oopa3oBaHus
y4eOHBI  MaTepuan TPYHNIUPYEeTCsl BOKPYT  PAallMOHAIBHBIX  BbIpaKeHHWH.  Aunredpa
JEMOHCTPUPYET 3HAUEHUE MATEMATUKH KakK S3bIKa JJI OCTPOECHUS MAaTEMaTHYECKUX MOJEINEH,
OIMCaHUs MPOLIECCOB U ABJIEHUHN peajbHOro Mupa. B 3agaun oOydeHus: anredpe BXOIAT Takxke
JanpHeiee pa3BUTHE aJTOPUTMHUECKOTO MBIIUICHHS, HEOOXOJUMOro, B YACTHOCTH, JUIA
OCBOEHHUSI Kypca HUHGOPMAaTUKHU, U OBJAJCHHE HaBbIKAMHM JEAYKTUBHBIX PaCCykKICHUM.
[TpeoOpa3oBanue CUMBOJBHBIX (HOPM CHOCOOCTBYET Pa3BUTHIO BOOOPaXKeHHUs, CIIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Conepxxanve  (GYHKIMOHAJIbHO-TpaQUUECKOW JIMHUM  HAlEJIeHO Ha  IOJIydYeHHe
00yJaronuMucs 3HaHUN O QYHKIHUAX KaK BaKHEUIIEH MaTEMaTHYSCKON MOJIETH /I OTTHUCAHUS
U HCCIICZIOBAaHMS Pa3HOOOPA3HBIX INPOLIECCOB M SIBICHUI B mpuponae u odmiectBe. M3ydeHue
MaTepuana CHocoOCTBYeT pAa3BUTHIO y OOYYAIOIIMXCS YMEHHS UCIOJIb30BaTh pPa3IUYHbIC
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BBIPA3UTEIIFHBIC CPEJCTBA SI3bIKA MAaTEMaTHKH — CJIOBECHBIC, CHMBOJIHMYECKHE, Ipaduyeckue,
BHOCHUT BKJIaJl B (JOPMUPOBAHUE MPEICTABICHUNA O PO MAaTEeMaTHUKU B Pa3BUTUU LIUBUIM3ALIUN
Y KYJBTYPBI.

[Ipu wm3ydenun nuHUKM «BeposATHOCTH M CTATHCTHKa» OOYyYaroIIUecs 3HAKOMSTCS C
NPOCTEHIIMMU METOAAMHU BBIYHCICHUS BEPOSTHOCTEH B CIy4allHBIX OJKCIIEPUMEHTaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH HCXOJaMH, BEPOSATHOCTHBIMU 3aKOHAMHM, MO3BOJISIOUIMMU
CTaBUTH U penIaTh 0ojiee CIOKHBIC 3a/1au. B yueOHbII Kypc BXOST HadyaJIbHBIC TTPEICTABICHUS
0 CIIy4aifHBIX BEJTMUMHAX M UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax JnMHUM OCYIIECTBISETCS 3HAKOMCTBO OOYYarOIIMXCS C MHOXECTBAMU U
OCHOBHBIMH OIEpalMsIMA HaJ MHOXECTBaMH, PaCCMATPUBAIOTCS MPUMEPHl MPUMEHEHHUS IS
peuieHus 3ajad, a TaKKe HCHONBb30BAaHMSA B APYIMX MaTeMaTH4YeCKUX Kypcax M Y4eOHBIX
npeaMeTax.

CoryacHo y4yeOHOMY IUIaHy Ha HW3y4deHHe ydeOHOro Kypca «Anrebpa» B 8 Kiacce
orBomutcss 136 wacoB B roj, 4 daca B Heaenro (BKiroyaercs JHHUS «BeposTHOCTE H
CTAaTHCTHKa»),B 9 Kiacce orBoautcs 153 vaca B rox, 4,5 yaca B Hepento ((BKIHOYACTCS JTMHUS
«BeposTHOCTh M CTATHCTUKA

YueOHuk:

Anrebpa 8 xmacc FO.H. MaxkapeiueB, H.I'. Munmiok, K.M. Hemxos, C.b. CyBopoa, OAO
"UzparensctBo" [Ipocsemenne", 2014 r.

YueOHuk:

Anrebpa 9 xmace HO.H. MaxkaperaeB, H.I'. Munmiok, K.M. Hemkos, C.b. CyBopoa, OAO
"UznarensctBo" IIpoceemienue”, 2014

INJIAHUPYEMBIE PE3YJBTATHI OCBOEHUA NIPOT'PAMMBI YYEGBHOI'O KYPCA
«AJITEBPA» 8 KJIACC

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE  pe3yJabTaTbl  OCBOCHHUS  IporpaMMbl  ydyeOHOro Kypca  «Amnredpa»
XapaKTepU3YIOTCH:

1) naTpuoTHYeCcKOe BOCIIUTAHHUE:

MPOSIBIIEHUEM HHTEpeca K MPOIUIOMY M HACTOALIEMY POCCUNCKONM MaTeMAaTHKH, IEHHOCTHBIM
OTHOLIEHHEM K JOCTHKEHUSAIM POCCHMCKMX MAaTEMaTUKOB M POCCUICKOM MaTeMaTHYECKON
IIKOJIbI, K HCITOJIb30BAHUIO 3TUX JOCTUKEHHUM B IPYrvX HayKaxX W MPUKIATHBIX cepax;

2) rpakIaHCKoOEe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

FOTOBHOCTBbIO K BBIMOJIHEHHUIO O0s3aHHOCTEH TIpakJaHWHA U peaju3aldd ero Ipas,
OpPEJCTAaBICHUEM O MaTEeMaTUYeCKMX OCHOBAaX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SBJIEHUH, TPOLIETYp TPakJIaHCKOTro oOIiecTBa (Hampumep, BbIOOPHI, OIMPOCHI), TOTOBHOCTBIO K
0OCYX/IEHUIO 3THYECKUX MpPOOJeM, CBSI3aHHBIX C MPAKTHMYECKUM MPUMEHEHHEM JTOCTHKEHUH
HAyKH, OCO3HAHHEM BaKHOCTU MOPAIbHO-ITHUECKUX MPUHIIUIIOB B JIEATEIBHOCTH YUEHOTO;

3) TpyaoBOE BOCIIUTAHHE:

YCTAaHOBKOW Ha AaKTHUBHOE YYacTHE€ B pEIIEHUU MPaKTUYECKUX 3a/Jady MaTeMaTH4YeCcKOu
HaNpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTeMaTH4YeCKOro 00pa30BaHUs Ha MPOTSHKEHUHU Bcel
’KU3HU JIJIs1 YCHEIIHOM npodeccnoHalbHOM NeSTeNbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM MHAMBHYyaJbHOM TPAaeKTOpUU OOpa3oBaHUi U
’KU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCIMTAHHUE:

CIIOCOOHOCTBIO K AMOLMOHATILHOMY M 3CTETUYECKOMY BOCIIPUSITHUIO MaTeMaTUYeCKUX OOBEKTOB,
3a/a4, PELIEHUH, pacCyKICHWM, YMEHMIO BHJIETh MaTEMAaTUYECKUE 3aKOHOMEpPHOCTH B
UCKYCCTBE;



5) HeHHOCTH HAYYHOIO MO3HAHUSA:

OpUEHTAIlel B JEATeTbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX TPEJCTaBICHUNH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS 4YeJOBEKa, MNPHUPOAbI U 0OIIecTBa, MOHUMAHUEM
MaTEeMaTHYECKON HayKH Kak c(epbl UYelIOBEYECKOW MeATeIbHOCTH, JTalmoB €€ pa3BUTUA U
3HAYUMOCTH JIJIs1 Pa3BUTHUS LIMBUIM3ALNHU, OBJIAJICHUEM SI3bIKOM MATEMATHUKHA U MAaTEMaTUYECKON
KyJbTypOH KaK CpEICTBOM I[IO3HAHUSI MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
HCCJIEI0BATENbCKON IEATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHMe, (OPMUPOBAHHE KYJLTYPbl 30POBbSI M 3MOLHOHAJLHOIO
OJ1aronmoyryymsi:

FOTOBHOCTBIO MPHUMEHSTh MaTeMaTUYECKHE 3HAHMUS B HMHTEpPECax CBOETO 3/I0POBbs, BEACHUS
3I0pOBOr0 00pasa >KM3HM (3A0pPOBOE MUTAHHE, COATIAHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA,
perynsipHasi (puznyeckass akKTUBHOCTb), CQOPMHUPOBAHHOCTHIO HABBIKA pe(IIeKCHH, TPU3HAHUEM
CBOETO MpaBa Ha OUIMOKY U TaKOTO K€ MpaBa APYroro 4eJoBeKa;

7) 3ko10rNYecKOe BOCIIUTAHHUE:

OpUEHTaIlel Ha NpPUMEHEHHWE MaTeMaTHYeCKHX 3HaHUW M pelieHusl 3a7ad B 00JacTH
COXPAHHOCTH OKpYKalolleil cpeipl, TMIAHUPOBAHUSA TOCTYIKOB W OILIEHKM HMX BO3MOXKHBIX
MOCNEACTBUI ISl OKPY>KaIOLIEH cpebl, 0CO3HAHUEM TII00aNBHOIO XapakTepa SKOJIOTHYECKHX
poOJIeM U yTeH UX PEIICHHUS;

8) axanTanusi K N3MEHAIUMCS YCJI0BUSAM COUMATbHOM M IPUPOJAHOM Cpeabl:
TOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHUSIX HEOINPEACIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPaKTUUYECKYIO JIEATEeIbHOCTh, B TOM YHCIIE YMEHUE YUUThCSA y APYTHX
JroJ1ed, puoOpeTaTh B COBMECTHOM JIEATEIbHOCTH HOBBIC 3HAHUSI, HABBIKA U KOMIICTCHIIUU U3
OIBITA IPYTHUX;

HEOOXOMMOCTEIO B (OPMUPOBAHWM HOBBIX 3HAHWH, B TOM 4wHcle (OPMYJIMPOBATH HIEH,
MOHSITHSI, TUIIOTE3bl 00 00BEKTaxX M SBIICHUSAX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATh
JneUIUTHI COOCTBEHHBIX 3HAHUH M KOMITIETEHTHOCTEH, INITAHUPOBATH CBOE Pa3BUTHE;
CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIIHMIO KaK
BBI30B, TpPEOYIOMIUI KOHTPMEp, KOPPEKTHPOBAThH MPUHUMAEMbIE peIIeHUs U JCHCTBUA,
dbopMyIHUpOBaTh U OLIEHUBATH PUCKU U MOCIEICTBUS, (JOPMUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3naBaTenbHbIC YHHBePCAJIbHbIC Y4eOHbIe NeliCTBUS

ba3oBbie Jiornyeckune AeHCTBUA:

® BBIBIATh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPHU3HAKA MAaTEMaTHYECKHUX OOBEKTOB,
MOHSTUM, OTHOUICHUH MEXIy NOHATHUAMH, (POPMYIHpPOBATH ONpEIENICHUs TOHATHI,
YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIACCHU(PHUKAIIMU, OCHOBAHUS JJIsi 000OIICHUS 1
CpaBHEHMS, KPUTEPUHU IPOBOAUMOIO aHAIIN3A;

e BOCIPHUHHMATh, (OPMYJIUPOBATH U NPEOOPA3OBHIBATH CYKICHHS: YTBEPIUTENbHBIE U
OTpUIIATENbHbIE, eMHIUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIE,

® BBIABIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEUHs B (pakTax,
JTAHHBIX, HAOMIONEHUSX U YTBEPXKICHUSX, MNpeAararb KPUTEPUU IS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYUHIA;

® JCJIaTb BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX W HWHAYKTHBHBIX
YMO3aKJIIOUEHU I, YMO3AKIIOUEHH 10 aHAJIOTUH;

e pa30uparh JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUM (TIPSIMBIE U OT TMPOTHUBHOTO),
MIPOBOJIUTh CaMOCTOSITEIHPHO HECIOKHBIE JOKAa3aTelIbcTBAa MaTeMaTHYeCKUX (HaKTOB,
BBICTpAaUBaTh apTyMEHTAIMIO, MPUBOJIUTH MPUMEPHI U KOHTPIPHUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIC PACCY KICHHS;



BBIOMpATh CHOCOO pelieHus y4eOHOH 3aaud (CpaBHMBATh HECKOJIBKO BapUaHTOB
peleHus, BbIOMpaTh Hambosiee MOAXOAALINHA ¢ Yy4ETOM CaMOCTOSITEIBHO BBIIEIEHHBIX
KPUTEPHUEB).

ba3oBble uccienoBarelbCcKHe AeCTBHS.

UCIIONIb30BAaTh  BOMPOCHI  KaK  HMCCIEJOBATEIbCKUNW  MHCTPYMEHT  TO3HAHWS,
(GbopMyJIMPOBAaTh BOIPOCHI, (PUKCHUPYIOLIUE MPOTUBOPEUHE, MPOOIEMy, CAMOCTOSATEIBHO
YCTaHABIMBAaTh MCKOMOE M JaHHOE, (OPMHUPOBATH TUIIOTE3y, apryMEHTHPOBATH CBOIO
MTO3HUIMIO0, MHEHHE;

MPOBOJMTH [0 CaMOCTOSITEIbHO COCTaBJICHHOMY IUIAHY HECJIOKHBIA 3KCIICPUMEHT,
HEOOJIBIIIOE UCCIICIOBAHNE 110 YCTAHOBICHUIO OCOOCHHOCTEH MaTeMaTHIECKOTO OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXKIY COOOI;

CaMOCTOSITEIILHO (hOPMYJIMPOBATH OOOOIICHHS M BBIBOBI 110 PE3yJIbTaTaM MPOBEIEHHOTO
HAOJIO/ICHUS, WCCIICIOBaHMS, OIICHUBATH JOCTOBEPHOCTh TOJYUYEHHBIX PE3yJbTaTOB,
BBIBOJIOB M 00OOILEHNI;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, @ TAKKE BBIABUTATh MPEATIOI0KEHHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBUSX.

PaGora ¢ undopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh U U30BITOYHOCTh HH(POPMAIINH, TaHHBIX, HEOOXOIUMBIX IS
peueHus 3a1a4u;

BHIOMpATh, AHAJIU3UPOBATh, CHUCTEMATHU3UPOBATh M HMHTEPIPETHPOBATH WHPOPMALIUIO
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

BBIOMpaTh (hopMy mpeacTaBiIeHHUs HH()OPMAIMK ¥ WILIIOCTPUPOBATH pElIaeMble 3a/1aun
CXeMaMH, AuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMH;

OLICHUBATh HAAEKHOCTh MHQOpPMAIMHU 1O KPUTEPHSIM, MPEIIOKEHHBIM YUUTEIEM WIH
c(hOpMyJINPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHuKaTHBHBIE yHHMBepcaIbHbIe yueOHbIe AeiicTBHA:

BOCTIPUHUMATh U (OPMYITUPOBATH CYXKICHHSI B COOTBETCTBUU C YCIOBHUSIMH U UEISIMH
oOIIeHUst, SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOID TOYKY 3pEHUS B YCTHBIX U
MUCHhMEHHBIX TEKCTaxX, JAaBaTh MOSICHEHUS MO XOAY pEIIeHUs 3aJauyd, KOMMEHTHPOBATH
MIOJIYYCHHBIN pe3ysIbTarT;

B XOJIe 0OCYKIEHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY O0CYX)TaeMOM TEMBbI, TPOOIEMBI,
perraemMoi 3a7auM, BbICKa3bIBaTh MJIEU, HALIEJIEHHBIE HA TIOMCK PEIICHHS, CONOCTaBISATh
CBOM CYXXJICHUSI C CYXKJECHUSMHU JIPYTUX YUYaCTHUKOB JHAJIOTa, OOHAPYKUBATh pa3Inune 1
CXOACTBO TIO3UIMH, B KOPPEKTHOW (opme QopMyIupoBaTh pa3HOTIACHUS, CBOU
BO3PAKEHNS,

MPEACTABISTh PE3YyJbTAThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, WCCIEIOBAHHS, MPOEKTA,
CaMOCTOSITENIbHO BBIOMpPATh (hOpMAaT BBICTYIUIGHHS C Y4Y€TOM 3a/lad TMPE3CHTAlUU U
0COOEHHOCTEHN ayAUTOPHH;

MOHUMATh M MCTOJIB30BaTh MPEUMYIIECTBA KOMAHIHON W WHIWBHUIYATHHOU PabOThI MPH
pelIeHnr yueOHbIX MaTeMaTHUeCKHX 3a7ady;

MPUHUMATh 1LI€TTb COBMECTHOM JESATEIbHOCTH, IJIAHUPOBATh OPTraHU3AIMI0 COBMECTHOM
paboThl, pacrpeneisTh BUABI padOT, JOTOBApUBATHCS, OOCYKIATh MPOIECC U PE3yIbTaT
paboThI, 000011aTH MHEHUSI HECKOJIBKUX JIFOICH;

y4acTBOBATh B TPYNMOBBIX (hopMax paboThl (0OCYKICHHS, 0OMEH MHEHUSIMU, MO3TOBBIC
HITYPMBI U JAPYTHE), BBIMOIHATH CBOIO YaCTh paOOThI U KOOPAUHUPOBATH CBOM JCHCTBUS
C IPYTHMH YWi€HaMU KOMaH/Ibl, OIICHHBATh Ka4e€CTBO CBOETO BKJIa/ia B OOIIHI MPOAYKT MO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:



CaMOCTOSITEJIbHO COCTaBJISATh IUIaH, aJTOPUTM pelleHHs 3ajadyd (I ero 4acTh), BbIOMpPATh
crnoco0 pemeHUss ¢ Y4E€TOM HMMEIOLIMXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM HH(pOpMaLUH.
CaMOKOHTPOJIb, IMOLMOHATbHbII MHTEJJIEKT:
® BJAJETh CHOCO0AMHM CaMONPOBEPKH, CAMOKOHTPOJS Mpollecca W pe3ybTaTra PelicHHs
MaTeMaTHYeCKOM 3aauH;
® [pEeIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NPH DPELICHUU 337aud, BHOCHUTb
KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENbCTB, HAIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;
® OIICHWBaTh COOTBETCTBHE PE3yJIbTaTa JEATEIbHOCTH IOCTABICHHOM LIENHU U YCIOBUSM,
OOBSICHATh MPUYMHBI JOCTHKEHUS WIN HEJOCTH)KEHUS 1€, HAXOIUTh OLIMOKY, 1aBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATHI

K konny oOyuenus B 8 kJjacce oOydaroIuics MHOJYYUT CIEAYIOLIUE IPEIMETHBIE
pe3yJbTaThl:

Yuciia ¥ BbIYHMCICHHSA

Vcnonb30BaTe HavyajgbHBIC MPEJCTABICHUS O MHOXKECTBE JCHCTBUTENIBHBIX YHCEN IS
CPaBHEHMsSI, OKPYIJIEHUS M BBIYMCIEHUHN, HU300pa)kaTh JEHCTBUTEJIbHBIE YHUCJIa TOYKAMU Ha
KOOP/AMHATHOH MPsIMOH.

[IpumeHsTh MOHATHE AapUPMETUUECKOTO KBAJAPATHOTO KOPHS, HAXOAUTh KBaJpaTHbIC
KOPHH, UCHOJIb3YsI IPU HEOOXOIUMOCTH KaJIbKYJIATOP, BHIIOIHSITH IPE0Opa30oBaHus BbIpAKEHHH,
coJiepKalliX KBaJlpaTHble KOPHHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.

Vcnonb30BaTh 3amucu OOJIBIIMX M MajbIX YUCENl ¢ IMOMOIIBIO JECATUYHBIX poOel u
crenene uucna 10.

AuredpanyecKkmne BbIPaKeHUS

[IpuMeHsTh MOHSATUE CTENEHHM C LENbIM IOKAa3aTesleM, BBIIOJIHATh IPeoOpa3oBaHUs
BBIPAXECHUI, COAEPIKALUX CTENEHU C LIETIBIM ITOKA3aTEIEM.

BBINOMHATE TOXAECTBEHHBIE MPEOOPa30BaHUs pallMOHAIbHBIX BBIPAKEHUH Ha OCHOBE
npaBuiI JEHCTBUN HAaJl MHOTOUJICHAMH U alredpanyecKuMu JpoOsMu.

PacknanpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOXKUTEIH.

[IpumensTh mnpeoOpa3oBaHUsl BBIPAKEHUH JUIs pELIEHHMs Ppa3IUuYHBIX 3a1ad M3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHON MPAKTHKU.

YpaBHeHHUs] M HEPABEHCTBA

Pemars nuHeliHble, KBaJipaTHbIE YPAaBHEHUS U pallMOHAJIbHBIE YPaBHEHMUsI, CBOJSIINECS K
HUM, CUCTEMBI JIBYX YPaBHEHUH ¢ ABYMS EPEMEHHBIMU.

[IpoBoNTH mpOCTENIINE NCCIAEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHMI, B TOM YHCIIE C
OpUMEHeHHEeM TpapUuecKuX TMpeiCTaBlIeHU (yCTaHaBIMBaTh, MMEET JM YpaBHEHUE WU
CHUCTEMa YpaBHEHMH pellleHusl, €ClI UMEET, TO CKOJIbKO, U IIpoYee).

[lepexoauth OT cioBecHOH (OPMYIMPOBKH 33hauM K e€ anredpanyeckoil Mojenu ¢
MOMOUIbI0 COCTABJIEHUS YPAaBHEHMsI WJIM CHUCTEMBbl YpaBHEHHI, HMHTEpIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4¥l MOJIYUYEHHBIN pe3ysbTar.

[IpuMeHsTh CBONCTBA YMCIIOBBIX HEPABEHCTB JJIs CPABHEHMSI, OLIEHKH, pelIaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM MEPEeMEHHOM M MX CHCTEMBI, JaBaTh TIpa(UUYECKyI0 HIUTIOCTPALIUIO
MHO’KECTBA peLICHII HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[lonumats u ucmonb3oBaTh (YHKIUOHATIbHBIE TOHATUS M S3bIK  (TEPMUHBL,
CHUMBOJIMUYECKHE 0003HAUEHUs), ONpeNesATh 3HAaueHHWe (QYHKIMU 10 3HAUEHUIO apryMeHTa,
OTIpeNIeNIsATh CBOMCTBA (PYHKINH 10 €€ TpaduKy.

Ctpoutb rpaduku I€MEHTapHBIX QYHKLIUH BUIA:
y=k/x,y =x%,y =x3y = |x|, y = VX, OIHCHIBATH CBOHCTBA YHCIOBON (DYHKIIH IO 68 rpaduKy.
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BeposiTHOCTB M CTATHCTHKA

Uurare wHbOpMAIUIO, TPEACTABICHHYI0 B TaOnHIaX, Ha auarpammax, MpeICTaBIIsTh
JIAaHHBIE B BHJIE TAOJUIl, CTPOUThH IHUArpamMMmbl (CTOJOMKOBBIE (CTOJIOYATHIE) M KPYTrOBBIC) IO
MacCUBaM 3HAYECHUM.

OnuceiBaTh W HHTEPIPETUPOBATH pPEaJbHBIE YHCIOBBIC JAHHBIC, IPEICTABICHHBIC B
Tab/IMIax, Ha AUarpaMMax, rpadukax.

Hcnonb30BaTh Al ONUCAHUS JaHHBIX CTATUCTUYECKHE XapaKTEPUCTUKHU: CpeaHee
apudmMeTHuecKoe, Meauana, HauOoJbIlIee 1 HAaMMEHbIIee 3HaYCHHUs, pa3Max.

Wwmets mpencTaBieHre O CilydyalHOM HM3MEHYMBOCTH Ha NpUMEpax IeH, (PU3ndecKux
BEJIIMYMH, AaHTPOIIOMETPUYECKHX JAaHHBIX, HMMETh NPEACTABICHHE O CTAaTUCTUYECKOU
YCTOMYHBOCTH.

W3pnekath ¥ npeoOpa3oBbIBaTh HH(OPMAIMIO, TMPEACTABICHHYI0O B BUAE TaOJHII,
quarpamm, rpaukoB, MPeACTaBIATh JaHHbIE B BUJIE TaOIUII, TUarpamm, rpaQuKkos.

OnwuceiBaTh JaHHBIE C MOMOIIBIO CTATUCTHYECKUX IMOKa3aTeJei: CpelHUX 3HAYCHUH H
Mep paccenBaHus (pa3Max, JUCTIEPCUsl U CTaHJAPTHOE OTKJIOHEHHUE).

HaxonuTe YacTOTBl YMCIIOBBIX 3HAYEHWH W YACTOTHI COOBITHIA, B TOM 4YHCIE IO
pe3ylbTaTaM U3MEpeHU U HaOII0JCHHIA.

HaxomuTe BepOATHOCTM CIy4YalHBIX COOBITHI B OIBITaX, 3Has BEPOATHOCTH
9JIEeMEHTApPHBIX COOBITUH, B TOM YHCIE B OMNBITAX C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITHUSIMH.

Hcnonp3oBarh rpaduueckue MOAETH: IEPEBO CIYYalHOIO SKCIIEPUMEHTa, JUarpammbl
DOlinepa, ynuciaoBas npsmasi.

OnepupoBaTh MOHATHSIMH: MHOXXECTBO, IOJAMHOXECTBO, BBIINOJHATH ONEpPAllUU HaJ
MHOXECTBaMU: OOBEAMHEHUE, MEepecedeHue, IOMOTHEHHE, MTePEUUCIISATh 3JIEMEHTHl MHOXKECTB,
MPUMEHSTh CBONCTBA MHOKECTB.

Hcnonp3oBare rpaduyeckoe MpPECTaBICHHE MHOXKECTB W CBA3CH MEXAY HUMH IS
ONHUCaHMs TPOLIECCOB U SABJICHWH, B TOM YHUCIE NPU PELICHUM 3a/ady W3 JPYIHX Y4eOHBIX
NPEMETOB U KYPCOB.

K koHmy oOyuenus B 9 kJjacce 0O0yyaromUiiCs TOJYYUT CICAYIOIMHME TPEIMETHBIC
pe3yNbTaThI:

Yucia 1 BLIYUCIECHUSA
CpaBHHUBATH U yIOPSAI0UYNUBATH PAIMOHATBHBIE U UPPAITIOHATILHBIC YHCIIA.

BremoaHSTh apI/I(l)MCTI/I‘IeCKI/IC I[GI\/'ICTBH?[ C panMoOHaJIbHBIMU YHUCJIaMH, COUYCTad YCTHBIC U
INMCHbMCHHBIC HpI/IéMBI, BBITIOJIHATE BBIYUCIICHUA C HPPAlHOHAJIIbHBIMU YHUCJIIAMU.

HaxonnTe 3Ha4eHUs CTENEHEH ¢ LEIbIMM MOKa3aTeasiMA U KOPHEH, BBIYMCIIATh 3HAYEHUS
YHCJIOBBIX BBIPAKECHUM.

OprFH}ITB JIeNCTBUTEIIbHEIE 4yucia, BBIIIOJHATE HNPUKUIAKY PpE3yjibTaTa BBI‘II/ICJ'IGHI/If/'I,
OLICHKY YHUCJIOBBIX BBIpa)KCHHﬁ.

YpaBHeHHUsI M HEPABEHCTBA

Pemate snuHEliHBIE W KBaApaTHbIE YpPAaBHEHUS, YPaBHEHMS, CBOASAIIMECS K HUM,
npocTeiire ApoOHO-paliOHAIbHBIE YPaBHEHUS.

Pemate cucTemMbl JBYyX JIMHEWHBIX YPABHEHUN C JBYMs NEPEMEHHBIMU M CHCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OJJHO YPAaBHEHUE HE SIBIISIETCS JTMHEUHBIM.



Pemate TekcTOBBIE 3a7auM anreOpaMuecKuM CIIOCOOOM C IOMOUIbIO COCTaBIECHHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPAaBHEHUH C IByMs IEPEMEHHBIMH.

IIpoBOINTH MPOCTENIIME UCCIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHMI, B TOM YHCIIE C
IpUMEHEHHEM TIpaUuecKuxX MpeacTaBlIeHUu (yCTaHaBIMBATh, HUMEET JM YPAaBHEHUE WU

CUCTEMA YPaBHEHMUH PEILIECHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

Pemate nuHeElHBIE HEPABEHCTBA, KBAJApPAaTHBIE HEPABEHCTBA, H300pakaTb pEILICHUE
HEPABEHCTB Ha YHCIJIOBOW MPSIMOM, 3aMIUCBHIBATH PEIIEHUE C IOMOIIBI0 CHMBOJIOB.

Pemrate cucreMnl JIMHEHHBIX HCPAaBCHCTB, CUCTCMblI HCPABCHCTB, BKJIIOYAKOMIHC
KBaaApaTHOC HEPaBCHCTBO, I/1306pa}I(aTb pEeIICHUE CUCTEMbBlI HECPABCHCTB Ha YHCI0BOM HpHMOﬁ,
3aIlIMCbIBATh PCUHICHUEC C TOMOIILO CUMBOJIOB.

Hcmons30BaTh HEPABCHCTBA IMPHU PCIICHUHN PA3JIMYHBIX 3a/1a4.

DOyHKIUUHA

Pacnio3snaBath yHKIMU U3ydEeHHBIX BUAOB. [loKa3bIBaTh CXEMATUUECKH PACIIONOKEHUE HA
KOOPAMHATHOI muockocTy rpadukos dynkmumii Buma: Y = KX, Yy = kx + b, y = k/x,y = ax? +
bx + c, y= X3, y = \/X, y= |X|, B 3aBUCUMOCTHU OT 3Hau€HU KOA(PPUIHEHTOB, ONUCHIBATD
CBOICTBa (PyHKIIMIA.

Crpouth W M300pakaTb CXEMATHYECKH TrpadUKHd KBaJIpaTHUHBIX (DYHKIUI, OMHCHIBATH
CBOWCTBA KBaIpaTUYHbIX (DYHKIMHA 1O UX IpaduKam.

Pacno3HaBaTh  KBajpaThyHylo GYyHKIHMIO 10  ¢GopMmyje, NPUBOAUTH TNPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON )KU3HU, (PU3UKU, TEOMETPUU.

YucaoBble N0OCAeI0BATEILHOCTH | nmporpeccun

Pacno3naBath apI/I(I)MeTI/I‘-IeCKYIO U TCOMECTPUUCCKYIO MPOTPECCHU TIPU PA3HBIX criocodax
3aJaHus.

BbINONHATE BBIYMCICHUS C KCIONb30BAaHUEM (QOpPMYJ N-ro uieHa apu(pMeTUYEeCKOW u
TEOMETPUUYECKOH MPOTPECCHUM, CyMMBI IIEPBBIX N YJICHOB.

I/I306pa)KaTB YJICHBI ITOCJICA0BATCIbHOCTH TOYKaMH Ha KOOleHHaTHOﬁ TIJIOCKOCTH.

Pemmarts 3a1aun, cBsi3aHHBIE C YMCIOBBIMU MOCIEA0BATEIBLHOCTAMHU, B TOM YHCIIE 33]Ja4l U3
peasbHOM JKU3HU (C UCTIONBb30BaHUEM KAJIbKYIATOPA, IIUPPOBBIX TEXHOJIOTHI).

BeposiTHOCTB M CTATHCTHKA

[IpencraBiaeHre JaHHBIX B BUJE TaOJUI, AUarpamm, rpadMKoB, UHTEPIIPETALUS JTaHHBIX.
YreHue u nocTpoeHue Tabiull, AuarpaMm, rpauKoB M0 peabHbIM JIaHHBIM.

[TepecranoBku u (aktopuan. Couetanuss U uuciao coderanuid. TpeyrompHuk Ilackams.
Pemenue 3amau ¢ ucnosb30BaHNEM KOMOUHATOPHKH.



['eomerpuyeckas BepossTHOCTh. CiydailHbIM BBHIOOP TOYKH M3 (UTYpHI HAa TUIOCKOCTH, U3
OTpEe3Ka U U3 IyT'H OKPYKHOCTH.

HcneiTanue. Yenex u Heynava. Cepust UCIIBITAaHUN 10 epBOro ycnexa. Cepus UCTIBITAaHUM
bepnymnu. BeposiTHOCTH COOBITHIT B cepur HcTibITaHUuN bepHyuim.

CrnydaliHas BeIMYMHA W pacIpelelIeHHue BEpOSTHOCTEH. MaremaTHudeckoe 0XHIaHUE U
puctepcus. IIpumepsl MaTeMaTU4eCKOro OKMIAHMS KaK TEOPETUYECKOrO0 CPEJHEro 3HA4eHUs
BEJIMYMHBI. MaTeMaTnyeckoe OKUIAAHUE U JUCIIEPCUS CIyYallHOW BEJIMYUHBI «YUCIIO YCIIEXOB B
CepUH UCIBITAHUN bepHyum».

[TonsiTue o 3akoHe 60JBIIKX yucell. M3MepeHne BeposTHOCTEN ¢ MOMOIIBI0 4acToT. Pob
¥ 3HaUCHHE 3aKOHA OOJBIINX YHCEN B IPUPOJIE U OOIIECTBE.

COJAEP)KAHUE OBYYEHUA

8 kimacc

Yuciia ¥ BbIYUCICHUA

KBagparueiii kopenb wu3 uwucina. [lonstue o0 wuppaunoHaabHOM uucie. Jlecarudnbie
npUOJIMKEHUsT UpPAaLMOHANBHBIX Yncesl. CBolcTBa apu(pMETHUYECKUX KBaJPAaTHBIX KOPHEH U UX
IPUMEHEHHE K MpeoOpa3oBaHUI0 YMCIOBBIX BBIPQXKEHUW U BbIYMCIEHUSAM. JleHCTBUTENbHbBIE
qucia.

Crernenb ¢ 11eNbIM IT0Ka3aTenaeM U e€ cBoiicTBa. CTaHgapTHas 3auch YKCa.

Anredpanyeckne BbIPaKeHUSs

KBaaparHbIi TpEXUWIEH, pa3IoKEHUE KBAIPATHOTO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckas 1poob. OcHOBHOE CBOHCTBO anredpanyeckoi npodu. CioxeHue, BBIYUTAHUE,
YMHOXKEHUE, JeleHHe anredpamdeckux Jpobeil. PanuoHanbHble BBIpOKEHUS U HX
npeoOpa3oBaHue.

YpaBHeHUsI M HEpaBEHCTBA

KBanpatHoe ypaBHeHue, popMyia KOpHEH KBajpaTHOro ypaBHeHHs. Teopema Buera. Pemenue
YpaBHEHUH, CBOJAIIMXCSA K JIMHEHHBIM M KBajpaTHbIM. [Ipocteimine npoOHO-panmoHaNbHbIE
YPaBHEHHS.

['padmyeckas uHTEprnpeTanysi ypaBHEHUH C JByMS IEPEMEHHBIMU U CHCTEM JIMHEHHBIX
YPaBHEHHUH C JByMs IN€peMEHHbIMHU. [IpuMepbl peleHus CHUCTEM HEJIMHEHHBIX YPaBHEHHMM C
JBYMsI IEpEMEHHBIMHU.

Pemenue TeKCTOBBIX 3ajjau anreOpandeckuM CrocoOOM.

HucnoBsle HEpPABEHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ O1HOM nepeMeHHON. PaBHOCHMIIBHOCTH
HEpaBEHCTB. JIMHElHbIEe HEPABEHCTBA C OHOM NepeMeHHON. CHCTEMBI JTMHEWHBIX HEPABEHCTB C
OJHOI MEPEMEHHOM.

DOyHKIUH

[Tonstue ¢ynkuuu. OO6nacTh oONpeneneHus] U MHOXKECTBO 3HayeHHH (yHkuuu. CrocoObl
3amanus QyHKIUH.

I'paduk dynxuuu. Yrenue cBoilctB ¢pyHKkuuu no e€ rpaduxy. Ilpumeps! rpa@ukoB QyHKIHIA,
OTpa)KAIOIIKX peabHbIE MPOLECCHI.

OYHKIMY, ONUCHIBAIOIIME MPSAMYI0 U OOpaTHYIO MPONOPLHUOHAIbHBIE 3aBUCUMOCTH, HX
rpapuku. Oynkuun y = x2, y=x3, y = VX, y=|X|. I'padudeckoe perieHre ypaBHEHUI 1 CUCTEM
YPaBHEHHUHU.

BeposiTHOCTB M CTATHCTHKA

[IpencraBiaeHre AaHHBIX B BHJE TAaOJIUI, TUarpaMM, rpadukoB. 3anogHeHue TaOlULl, YTCHUE U
MOCTPOEHUE Juarpamm (CToIOMKOBBIX (CTOIOYATHIX) U KPYroBhIX). UTeHHe rpadukoB peaabHbIX
nporeccoB. M3Bieuenne wuHGOpManMM W3 aUarpaMM M TaOJUI, UCIOJNb30BaHUE U
MHTEPIIPETALNS JaHHBIX.



OnucatenpHasi CTaTHCTUKA: cpelHee apudmerhyeckoe, MeAuaHa, pa3Mmax, Haubonbliee U
HAaUMEHbIIIee 3HaYCHUS Ha0opa YHCIOBBIX JAaHHBIX. [[puMepsl cilydaiiHON H3MEHYUBOCTH.
Cry4aiiHbplii 3KCIIEpUMEHT (OMBIT) M Cly4aiiHoe coObiTHe. BepositHocTh u yactota. Poib
MaJIOBEPOATHBIX M MPAKTHYECKH JOCTOBEPHBIX COOBITUI B MpHpose U B oOmecTBe. MoHeTa U
urpajiabHasi KOCTb B TCOPUU BEPOSTHOCTEH.

I'pad, BepmmHa, pedpo. Crenenp BepmuHbL. Ynciao pébep M CymMMapHas CTENEHb BEpIIHH.
[IpencraBnenne o cBs3HocTu rpada. Llenu u nukiel. [yt B rpadax. O6xox rpada (ditnepon
nyTh). [IpencraBnenne o6 opueHTUpPOBAaHHOM rpade. Pemenne 3agay ¢ moMopto rpagos.
MHOXeCTBO, 3JIEMEHT MHOXKECTBa, MOAMHOXecTBO. Omnepauud Haa  MHOXKECTBaMHU:
o0beaMHEHUE, IepecedyeHue, jaonoigHeHue. CBoiicTBa omepanuil  HaJl  MHOYKECTBaMHU:
MEPEeMECTUTENIbHOE, COuYeTaTelIbHOE, paclpeaenuTeNbHoe, BKItoueHus. lcmonb3oBaHue
rpau4ecKoro MnpeacTaBICHUs] MHOKECTB IS ONMCAHMUS PEaJbHBIX MPOIECCOB U SIBICHUH, IPU
pelleHuy 3ajay.

W3mepenue pacceMBaHus AaHHBIX. J{UCHEpCUst U CTaHAAPTHOE OTKJIOHEHUE YHCIOBBIX HaOOPOB.
Juarpamma paccerBaHUsI.

DneMeHTapHbIe COOBITHS CiydailHOro ombita. CiydaiiHble COOBITHS. BepOsSTHOCTH COOBITHIA.
OnBITH ¢ PAaBHOBO3MOXHBIMU 3JIEMEHTAapPHBIMU COOBITUAMU. CryuaiiHbiii BbIOOp. CBsI3b MEXITY
MaJIOBEPOSTHBIMH H ITPAKTUICCKH IOCTOBEPHBIMU COOBITHSIME B IIPUPOJIE, OOIIECTBE U HAYKE.
JHepeBo. CBoiicTBa 1epeBbEB: €AMHCTBEHHOCTH MyTH, CYIIECTBOBAHNE BUCSYEH BEPUINHBI, CBSI3b
MEXy YUCIOM BepIIvH U yuciaoM pédep. [IpaBuno ymHOxkeHus. Pemenue 3amad ¢ moMOIIbIO
rpados.

[TporuBononoxueie coObITHsA. uarpamma Dittepa. OObeIMHEHHWE W TEpECEUYCHUE COOBITHH.
HecoBmecTtHble coObITHS. DOpMyIia CIOKEHHS BEPOSTHOCTEH. Y ClIOBHAS BeposATHOCTD. [IpaBuio
ymHokeHusi. HezaBucumsele coObiTus. [IpeacraBnenue skcneprMeHTa B BUJIE JepeBa. Pemienue
3a]]a4 Ha HAXO0XJICHHUE BEPOSITHOCTEH C MOMOIIBIO IEpeBa CIy4yalfHOTO SKCIIEPUMEHTA, JUarpaMm
Ditnepa.

9 KJIACC

Yuciia 1 BLIYUCIECHUSA

PanmonaneHbie uncna, UppalMoHaIbHbIE YKCIa, KOHEYHbIE U OECKOHEYHBIE JECATHUHBIC
npoOu. MHOXECTBO JeHCTBUTENBHBIX 4YHCEN, JEHCTBUTENbHBIE YHCIIa KaKk OECKOHEYHbBIC
JIecATHUHble  OpoOu. B3auMHO  OIHO3HAYHOE  COOTBETCTBUE  MEXIYy  MHOXECTBOM

JIEHCTBUTEIIBHBIX YNCET U KOOPAUHATHON MPSIMOM.

CpaBHeHI/Ie JEHCTBUTEIIBHBIX qHuCClI, apI/ICI)MeTI/I‘-ICCKI/Ie JEHUCTBUSA C OCUCTBUTEIBHBIMHU
YHUCJIaMHU.

Pa3zMepbl 00bEKTOB OKPYXKAIOLIET0 MUPA, AITUTEILHOCTh IPOLECCOB B OKPYIKAIOIIEM MHPE.

[TpubnmxEHHOE 3HAYEHHWE BEIUYMHBI, TOYHOCTh MNpHOMMKeHus. OKpyIjeHHe YHCell.
IIpuknka v OLlEHKa pe3yJbTaTOB BEIYMCICHHUM.

YpaBHeHHUsI M HEPABEHCTBA
JInnelinoe ypaBHeHue. PenieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEUHBIM.
KBanpatHoe ypaBHeHue. PemieHne ypaBHEHHH, CBOASAIIMXCS K  KBaJpaTHBIM.

bukBanpatHoe ypaBHeHMe. lIpumepbl pemieHus ypaBHEHUM TPETbEH M YETBEPTOM CTENEHEH
Pa3IoKEHUEM Ha MHOKUTEIIN.
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Pemenne  apoOHO-panMOHAIBHBIX  ypaBHEHWW.  PemieHwme  TEKCTOBBIX  3a7ad
areOpanyecKuM METOIOM.

VYpaBHeHHE ¢ OBYMs NEPEMEHHBIMU M e€ro rpa¢uk. Pemenue cuctem ABYX JIMHEHHBIX
YPaBHEHHH € ABYMs IIEPEMEHHBIMU. PelleHne CuUCTeM ABYX YpaBHEHHHM, OOHO U3 KOTOPBIX
JUHEWHOe, a Jpyroe — BTOpOil cteneHu. I'paduueckas MHTEpHIpeTanusi CUCTEMbl YPaBHEHUH C
JBYMsI IEPEMEHHBIMHU.

Pemienue TekCcTOBBIX 3ajau anreOpandeckuM CrocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne nMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOW. PelleHne cuCTEM JIMHEWHBIX
HEpaBeHCTB C OJHOW mepemMeHHOW. KBanpaTtHble HepaBeHcTBa. ['padmueckas MHTeprperanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIBYMsI [IEPEMECHHBIMH.

DOyHKIUUHA

KBanpatuunas Qynkuums, e€ rpaduk m cpoiictBa. [lapabona, KOOpIWUHATHI BEPIIUHBI
napaboJibl, 0Ch CAMMETPHUH TTapadoIIbL.

I'paduxn dyskmmit: y = kx, y =kx + b, y =k/x, y =x3, y =Vx, y = |x| , 1 uX cBoiicTBa.
Yncii0BBIE MOCIEI0BATEILHOCTH H MIPOrPECcCHH

[loHsiTHE YMCIOBON MOCIIENOBATEIBHOCTH. 3aJaHUE MOCIEA0BATENbHOCTU PEKYPPEHTHON
dbopmyoit 1 popMyII0ii N-TO UIIeHa.

Apudpmernueckass M TeOMETpUYecKass  IPOTPECCHH. @opMysbl N-TO  4ieHa
apru(MeTHUECKON U TeOMETPUYECKON MPOrpecCHil, CyMMBI NIEPBHIX N YJIEHOB.

N300pakeHre 4YIeHOB apU(PMETUYECKOH M TeOMETpUYECKOH Mporpeccuid TOYkamMH Ha
KOOpPJMHATHOM MJIOCKOCTU. JINHENHHBIN 1 SKCIOHEHIIUANBHBIA pocT. CI0XKHbIE TPOLEHTHI.
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TemaTnueckoe NJIAHMPOBaHNeE € Y4eTOM IPOrpaMMbl BocniuTaHus 8 Kiace

Nepasnena n

TEeM

HaunmenoBaHmue pa3ae/ioB U TEM

YyeOHbIe YaChl

Koaunue
CTBO

4aC0B
Koaunue
CTBO
KOHTPOJI
BbHbBIX

padoTt

Monyab
«IIx0JbHBIH

YPOK»

=

[ToBTOpEeHue

2023 ron—Ton
rnegarora
HACTaBHHUKA

Uucna u Beruncnenus. Ksagparusle
KOPHHU

28 centsOps — 105
net co JIHs poxeHus]
B.A.CyxoMiInHCKOro0,
nejiarora

Uucna u Beraucienns. CTEeHs ¢
O CJIbIM ITOKA3aTCIIEM

6 okTs10ps — 105 mer
CO JHS POXKJICHUS
C.JI.CoOoieBa,
PYCCKOTO
MareMarTukKa u
MEXaHUKa, aKaJeMHK4]

Anrebpanyeckue BbIpaKEHHUS.
Anrebpanyeckas 1po0b

15

30 HOAOpS —
MexnyHapoaHblii
JICHb 3aIIHUThI
nHpopmaruu

YpaBHEHHUsI U HEPABEHCTBA.
KBanpaTHbsle ypaBHEHUS

15

10 mexabpst —
MexayHapoaHbli
JICHb IpaB YeJIOBEKa

Anrebpanueckue BhIpaXKeHHUs.
KBagpatsslii TpEXuieH

8 despanst — [lenpb
POCCUICKON HAyKHU

VYpaBHeHus u HepaBeHCTBa. CUCTEMBI
YpaBHEHUI

13

15 ¢espans — 460
JIET CO JIHS
poxxnenus [ anuneo
I'anmunes, Benmukoro
UTAJIbSIHCKOTO
¢u3nKa, MEXaHHKa,
aCTpPOHOMa, 1103Ta

YpaBHEHHUsI U HEPABEHCTBA.
Hepasencrsa

12

9 mapra — 90 et co
JTHS POKJICHUS
IO0.A.T'arapuna,
JIETUYMKa-
kocMoHaBTa CCCP

OyHk1mu. OCHOBHBIE TOHATHS

12 ampens —
BcemupHsblii 1eHb
aBHaIH U
KOCMOHABTHUKH

10.

OyHkmu. Yucnosble QyHKIUH

15 mas —
MexnyHapoaHbli
JIEHb CEMBH

11.

BepositHOCTB U cTaTuCTHKA

32

21 mast —
Mex1yHapoaHbII

12



JC€Hb KOCMOCa

12.

IToBTOpEeHUE

2022-2031 —
JecsatuneTus Hayku
U TEXHOJIOTUN

UTOro

136

9

TemaTn4eckoe IVIAHUPOBAHHE C YYETOM IPOrpaMmMbl BOCIIMTAHUSA 9 kiaacc

Nepaznena u

TeM

HaunmenoBaHmue pa3xae/ioB U TEM

YyeOHbIe YaChI

Koanue
CTBO

JacoB
Koamnue
CTBO
KOHTPOJ
bHbBIX
padot

Moayab
«IIk0JbHBIH

YPOK»

=

IToBTOpEHUE

2023 ron—Ton
rnegarora
HACTaBHUKA

Yuciia 1 BIYUCICHUS.
JlericTBUTENIbHBIC YUCIIa

28 centsOps — 105
net co J{Hs poxieHus)
B.A.CyxoMiInHCKOrO0,
nejarora

YpaBHEHUS 1 HEPABEHCTBA. Y PaBHEHUSA
C OJTHOU MIEPEMEHHOM.

14

6 okTs10ps — 105 mer
CO JHS POXKJICHUS
C.JI.CoOoieBa,
PYCCKOTO
MareMarTukKa u
MEXaHMKa, aKaJeMHK4]

VYpaBHeHus u HepaBeHCTBAa. CUCTEMBI
YPaBHEHHUH.

14

30 HOAODS —
MexayHapoaHbli
JI€Hb 3alUThI
uHpopManuu

YpaBHEHUs U HEPABEHCTBA.
HepaseHncrsa.

16

10 nexaOps —
MexnyHapoaHsblii
JIEHb TPaB YEJIOBEKA

OyHKIUU

16

8 (eBpans — JleHp
POCCUICKON HAyKU

YucaoBbIe ITOCIEI0BATEILHOCTH

15

15 depans — 460
JIeT CO AHS
poxnaenus ['anuneo
l'anunes, Benukoro
WTAJIbSTHCKOTO
¢bu3nKa, MEXaHHKa,
acTpOHOMa, 03Ta

BCpO}ITHOCTB H CTaTUCTHUKA

49

9 mapta — 90 net co
JTHSL POKICHUS
1O.A TI'arapuHa,
JETYMKa-
kocMmoHaBTa CCCP

12.

[ToBTOpeHue

16

2022-2031 —
Hecsatunerus Hayku
U TEXHOJIOTUH

UTOoro

153
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AHHOTauusA K paboueii nporpamme yyebHoro Kypca «Anrebpa. 7-9 Knacc»

Pabouyasa nporpamma paspaboTtaHa Ha ocHose ®IOC 000-2021 u ®OM O00-2023 B COOTBETCTBUU C
depepanbHoit pabouent nporpammoit OO0 «MaTtemaTuKa (6a3oBbiit ypoBeHb) (NpegmeTHana obnacTb
«MaTtematnka u mHPopmaTMKa») ans 5-9 KnaccoB obpasoBaTesnbHbix opraHusaumin. YMK Anrebpa.
MakapbiueB H.I'. (7, 8, 9 knaccbl) 2023- 2024 yyebHbili rog. Paboyas nporpamma no anrebpe 7-9 Knaccos
AN NpeaMeTHOM nuHMKM ydebHuKos HO.H. MakapbiueBa M ap. cocTaBsieHa Ha ocHose ®IOC O0O. B
nporpamme no anrebpe yyTeHbl MAen W NONOXKeHUA KoHUenuuu pasBUTUA MaATEMATUYECKOIo
obpasoBaHus B Poccuiickon ®epepaummn. Uenn nsyyeHma Kypca. Anrebpa ABnaetca ogHMM M3 ONOPHbIX
KYPCOB OCHOBHOro obuiero obpasoBaHMA: OHa obecneuymBaeT M3ydYeHMe APYrUX AUCUUMNANH, Kak
€CTEeCTBEHHOHAY4YHOro, Tak M TYMaHUTAPHOrO LIMKNOB, €€ OCBOEHWE Heobxoaumo ANAA NPOSOKEHUA
06pa3oBaHUA M B MNOBCEAHEBHOM KM3HW. Pa3BuTMe y 06yyaloWwMxcA HaAyyHbIX MNpeacTaBAeHUn o
NPOUCXOXKAEHMM M CYLWLHOCTU anrebpanyeckmx abCTpakumin, cnocobe OTparKeHUA MaTeEMaTUYECKOM
HayKoWN ABJIEHUM WM MpouEeccoB B npupode M obuecrse, PoOM MaTEMATMUYECKOrO MOAE/NIMPOBAHUA B
HAay4YHOM MO3HaHMM M B NpaKTUKe cnocobcteyeT GOPMUPOBAHNIO HAYHHOrO MUPOBO33PEHMA U KayecTs
MbILLJIEHUS, HEeObXoAMMbIX 417 aganTauMm B coBpemeHHomM uudposom obuiectse. M3yyeHne anrebpbl
ueseHanpasneHHo obecneynBaeT  pa3BUTME  YMeHMA  Habagatb, CpaBHWMBATb, HaXo4MTb
3aKOHOMEPHOCTW, Pa3BMBAET KPUTUUYHOCTb MbILWAEHUSA, CNOCOBHOCTb apryMeHTUPOBaHO 060CHOBbLIBaTb
CBOM AeincTBma U BbiBOAbl, GOpMyanpoBaTb yTBepKaeHnsa. OcBoeHWe Kypca anrebpbl obecneunsaet
pa3BUTUE JIOTMYECKOTO MbIWAEHMA ODOYYaOWMXCA: OHU WUCMOAb3YIOT AeAYyKTUBHbIE U WUHAYKTUBHbIE
paccyXaeHus, 0606 eHNe U KOHKPETU3aLUMIO, abCTparMpoBaHMe U aHANOTUIO.

OCHOBHbIE IMHNWN KYPCA.

B cTpyKType nporpammbl yuebHOro Kypca «Anrebpa» Ans 0CHOBHOro obliero ob6pasoBaHUsA OCHOBHOE
MECTO 3aHMMalOT CoAep’KaTeNlbHOMEToAMYECKME NNHUKU: «Yucna M BbluUCAeHUA», «Anrebpaunyeckune
BbIpaXKeHuA», «YpaBHeHUA n HepaBeHCTBay, «DOYHKUUN Y, Kaxkgan u3 3TUX
coaeprKaTeibHOMETOAMYECKUX NIMHUIA Pa3BMBaETCA Ha NPOTAXEHUW TPEX NeT U3yyeHMsa Kypca,
B3aMMOAENCTBYA C APYrMMKN ero AnHnamn. CoaepaTesibHOM 1 CTPYKTYPHOM ocobeHHOCTbo yyebHoro
Kypca «Anrebpa» ABNAETCA ero MHTErpupoBaHHbIN XapakTep.

CopeprkaHue AMHUKM «Yucna WM BbIMUCAEHUA» CAYKWUT OCHOBOW ANA AaNbHENWero M3yyeHus
MaTeMaTWKK, CNocobCTBYET Pa3BUTUIO Yy OOYYAIOLLMXCA JIOTMYECKOTO MbILIeHUs, GOpPMMUPOBAHMIO
YMEHUSA NOob30BaTbCA aITOPUTMAMM, @ TaKKe NPUOBPETEHMIO MPAKTUYECKUX HABbIKOB, HEOHXOANMMbIX
ONA NMOBCEAHEBHOM KU3HW. Pa3BUTME MOHATUA O YMCIe Ha ypoBHE OCHOBHOrO obuiero obpasoBaHus
CBA3aHO C PALMOHANbHBLIMW W MPPaALMOHaZbHBIMKM YMCAamMK, GOPMUPOBAHWEM NpPEACTaBAEHUN O
AeNCTBUTE/IbHOM umnciie. 3aBeplLueHne OCBOEHMS YMC/IOBOW JIMHUW OTHECEHO K cpeaHemy obliemy
obpasoBaHuio.

CogepxaHue AByx anrebpanueckux AVHUIN — «Anrebpanyeckme BblpaXKeHWAa» U «YpaBHEHMA W
HepaBeHcTBa» crnocobcTeyeT ¢opMUpPoBaHMIO Yy  obyyalowmxca MaTemaTMyecKkoro annapaTa,
HeobXoAMMOro ANA pPeLleHna 3a4a4 MaTeMaTUKKU, CMEKHbIX NPeAMETOB M NPaKTUKO-0PUEHTUPOBAHHbIX
3agay. B 3apaum ob6ydyeHua anrebpe BXOOAT TaKKe JanbHeilllee pasBUTUE aNrOPUTMUYECKOro
MbILL/IEHUA, HEOBXOAMMOrO, B YaCTHOCTM, AN OCBOEHUA Kypca MHPOPMATMKK, U OBAAAEHWNE HABbIKaMu
AeAYKTUBHbIX PACCYKAEHWUN.

MNpeobpasoBaHMe CUMBObHBLIX GOPM CnocobCcTByeT pas3BUTUIO BOObOpaXKeHWs, crnocobHocTen K
MaTemaTudeckoMmy TBopdecTBy. CoaeprkaHuve OYyHKUMOHANAbHO-Tpaduyeckon SIMHUM HaueneHo Ha
nosyyeHme o6yYalOWMMUCA 3HAHUIA O OYHKUMAX KaK BasKHeWlen maTemaTUYecKol moaenu ana
ONUCaHMA U UCCef0BaHUA Pa3sHOOHOPa3HbIX NPOLLECCOB U ABNEHUI B Npupoge u obliectse. N3yyeHne
MaTepuana CnocobCTBYeT pasBUTUIO Yy  OOYYalOWMXCA YMEHMSA  UCMNOJIb30BaTb  Pas/iMyHble
Bblpa3nTe/ibHble CPEeACTBA A3blKa MaTeMaTMKW — C/IOBECHble, CUMBO/IMYECKUE, TpaduyecKkme, BHOCUT
BKNag, B OpMMUpPOBaHME NpeaCcTaBAeHMIA O POAN MATEMATUKKN B PA3BUTUM LUMBUAN3ALUM U KYIbTYpPbI.

14



MECTO YYEBHOIO KYPCA B YHEBEHOM [M/1AHE.

CornacHo y4yebHoMy nnaHy B 7-9 Knaccax m3yvaetca y4yebHblli Kypc «Anrebpa», KOTOPbIA BKAKOYAET
cnegylowpme OCHOBHble pasfenbl cogepskaHua: «4Yucna w BbluUcaeHuA», «Anrebpanyeckune
BblparkeHUA», «YpaBHEHUA U HepaBeHCTBa», K PyHKLMMY.

Ha usyyeHue yuyebHoro Kypca «Anrebpa» otsoautca 306 uacos: B 7 kKnacce — 102 uaca (3 yaca B
Heaento), B 8 knacce — 102 yaca (3 yaca B Heaento), B 9 kKnacce — 102 yaca (3 4aca B Heaenio).

MEPEYEHb YYEGHWMKOB (YMK) W MOCOBWMW, KOTOPbIE HEOBXOAMMO WCMNO/Ib30BATH /1A
OBECMNEYEHWNA PEAIM3ALUNK NMPOTPAMMBI

1. YyebHuk Anrebpa 7 knacc basosbin yposeHb. AsTopbl: HO.H. Makapbiues, H.I. MuHgtok, K. WU.
Hewkos, C.B. CyBopoBsa nog peaakumein C.A. Tenakosckoro. MockBa «[TpocselueHue» 2023.

2. YuebHuK Anrebpa 8 Knacc BasoBbit ypoBeHb. ABTopbl: HO.H. Makapbiues, H.I. MuHgtok, K. WU.
Hewkos, C.B. CyBopoBa nog peaakumen C.A. Tenakosckoro. Mocksa «[llpocselleHne».

3. YyebHuKk Anrebpa 9 knacc basosbii ypoBeHb. ABTopbl: HO.H. Makapbiues, H.I. MuHawok, K. W.
Hewkos, C.B. CyBopoBa noa peaakumein C.A. Tenakosckoro. Mocksa «[lpocBelleHne».

4. MeTtoguyeckoe nocobue K npeameTHOM AUHUM y4ebHUKOB no anrebpe HO. H. Makapbiuesa, H. T.
MuHgtok, K. U. Hewkosa un ap. Matematuka AJITEBPA 7—9 knaccbl ba3oBbit ypoBeHb MockBa
«[MpocseweHne» 2023 2-e usgaHue.
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